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Abstract 

The purposes of this study were firstly , to create and study the efficiency of mathematics 

instructional media using the GSP program on surface and volume , graphs , linear equation systems 

and similarity for Mattayomsuksa 3 students, to compare the achievement of students using modern 

techniques and usual classes , to develop the knowledge and teaching technique of mathematics 

teachers and lastly to find out the students and mathematics teachers satisfaction on using modern 

technique. The samples were Matayomsuksa 3 students who were studying mathematics during the 

first semester of the year 2008 of the Pinpronrad Tangtrongjid 12 school in Pitsanulok Province 

and the 23 mathematics teachers of the basic expansion schools of all Pitsanulok educational 

service areas . The instruments used in this study were the media using the GSP program , exam 

papers, exercises as well as questionnaires on the preferences of the modern technique . Data were 

collected and analyzed by means of statistical method. 

The findings showed that the media had the efficiency of 76.06 :71.06 which was higher 

than the standard efficiency of 70:70 . The sampling group of students had gained more knowledge 

than that of the control one with the 0.01 level of statistically significant difference .The sampling of 

mathematics teachers had gained higher knowledge after being trained the modern technique course 

with the 0.01 level of statistically significant difference. The fulfillmemt averages of the students and 

mathematics teachers on the modern technique were 4.46 and 4.45 respectively. The results above 

indicated that the modern technique could stimulate the participants learning . The problem solving 

can be done well if the technique has been extended to the whole course and there are more 

such medias on other subjects of mathematics including following up of using the modern 

technique at schools . 



1 
1.1 frinnumttannmentity,tallyin 

1 
1.2 -lotitht'rflficualrmititi 

3 
1.3 Vf11946'111,19104f1115i6 

3 
1.4 9.10111.1191fIlliifl 

3 
1.5 fit113J4wvililYin: 

5 
1.6 IiIrAfJ1f1!1'1l451191f111153E41 

6 
M4 2 LLWASTVIfi114=111110tlitlitY34111 

7 
2.1 WITAWIlit117`6111,11f111CitY1,1f111rfellf16191111rfOlil  

8 
2.2 11 A'fIV(011f143JVI1511f1111301A117V011tlithlfilVAil  

10 
2.3 li.11111151J 	GSP 

20 
2.4 NofilIVIDLI 

23 
2.5 ' NnirutiviivrismilLityu 

33 
2.6 fr311111,91/0111 

40 
2.7 1111iitlihiitY39104 

tail 3 
42 

46 
3.1 1ht9flf171.1=f19:2J11Dfill 

47 
3.2 Lf1101318iilintifilllit1 

ei 47 
3.3 fil7r11141f11A 

 013J0 t1,111175IEJ 
47 

3.4 1111111115tihlif1114111019MMIVEILIUMILLIJUVIfiffalliqplahtyni" 

1114f11511014 
61 

3.5 f1171411.15111511191'010  
63 

3.6 f11571Y151d119101Jcl 
64 

3.7 Vraiiiii11/111131,fiSlt14014fi 
65 



urr 4 Na111199'6 	 69 

4.1 imwrdnaTiniveromnisvouIflol'irfauttifulmi 	 70 

4.2 flThirit111111011FIDallt)116111fl171,161.1%0111f111011149110145tWill 

114111Rf101at11.1Iqtliir1D11111111111:16111141.1f111H1111iniOldii1111111i4 	70 

4.3 Allgfl111W-1111111111E119,omlnetun4mmo4iiiioicrlintatimbiai 	73 

4.4 t-1511J56111116r11mairuti11i111ln151561i91o4nIfit1lownroli?  
fifil/LIMV4fl15011511 	 75 

4.5 nililf1111fillalTIOUGUOlflpti7Olff1VIAIIViDiiinlitilth1111:1 	77 

5 rfiliFID 	 80 

5.1 591fr1ind541101fl15ii6 	 80 

5.2 9iAlLi7111fl15-lit1 	 80 

5.3 rfILIPID1115')16 	 85 

5.4 11158T11171f1P4D 	 86 

5.5 ?IMMO/Alt 	 87 

1115t1111051.1 	 89 

il1f1N11-111 	 95 
e1 111f1Ninfl 1-1 71t1Ifflrelftlriflill 	 96 

fll 411it1T11141V15.19V011f111111.1111111fflIrlfl15r1D14 

ituaniTfivillY1114 	 97 

fl2 614811fitlylin117111W111.1VIDAt1A045:11-i11V1111■11ff14111ILIE11,1i: 

611111111110V10115.ANDirutpliiiilninin 	 98 

fl3 VS8111141,111trt011111111iff11111i12411019GU041-Tflet11411nfq,  

Iwrliffouttirulmi 	 99 

nme41.17n et, 	 100 
911 trummuovifipoirlIflYli1114fl151i611:3111fit41111f191itiouiltru 	101 
112 1111111Nrffluiqcoht-rnivnlniultuitifliivioivaliA'llitm 	 111 
113 ttuuthr.triwannInialvutofintiniiiivionminfl1Inu 

IRtiiirrouarulvai 	 121 

114 ii1JUI15,1111WYMAY18191M1fiptiklillrfAfillilOiDf1151itnifl15M111 

123 



115 1111111151.3iitifl111M1111=ANNAMIVOLIIfitYTiV10141.1.111111111 

4'111i1141,91Entliu 	 125 

f11f1Wl.1afl fl HannInvir,vgavi n 	 129 

11 umninliutrinimuntfiAwoiltiuntn4truuvInvfou 

130 

fl 2 LLV4311filfM3A0171.19.1041.11111MMIlliiirOhqvicfmni5tiou 	132 

fl 3 LIMI•Mf1 15IfIllt;4111J11110VDIJiW^Iflerignicillnntien,i 

5n1-i1inthzaltinm50L5t-T1Jv1tf1n5537ita04n15In 	 135 

fl 4 IMMFInf1171.11rAillifilkiffifillIJVDMAJ (I0C)118,911.11111191V(011 

"TANfliiiitiviivnln-ntitrut-iiipthr,v4fifinactiftua4rPistmitij 	137 

fly LIM14fIr.1.1.14115:11-11,91.1M,1611116,11101,1110411flatrIJIllatitillf111110 

i111111 38 nu 	 159 

fl 6 LLM11flIt'LLMIStililllifitifilIVIA'11.1011110411111301,11111181,1ititlaM11110 

V1491749011 12 4111111 33 fill 	 163 

111fINWHI J IlillatrunutiturniTtniumpnl-raf 	 166 

f1f1C4111f1 9 	 175 

017061400 GSP 	 191 

fi1f1F414'3f1 1f ihOtilliffilalf1VNIMY111.1 	 216 

91 11111ii9f11511fMr(011111I1413M4 	 224 

111t1N141fl 111 11114f11101J51JfIZ 	 229 

235 



9f 

VISITilp11514 

5011514Y1 11111 

3.1 LI,M1,941.1113DIVInTIODMIVE11,11fit11611Iihlif111.1 GSP 

971,11Thtthaflinilill  3 48 

3.2 LifffilrOfIllihnillAt1111.1111111::VIJIJOADMIVEIVIM11411111g111J GSP 

Iqq1:4619f1t1,1 53 

3.3 urromlannihniTufniunitnalronoltifion11918414errntij  57 

3.4 itvfilmaninhticnonmannzmuolinnielniTAwinnuimejtiitaintv 58 

3.5 uagliJ5r,FroimvitamnilrfouvinnimmoiiiI54Lienth911vo 62 

4.1 itM1111519allifYlVriffilrfillffOlalfM1519fMCIAIlltiblitifiSlirld 70 

4.2 urfA4nilatintilenifintuurftuiminiutplivmmisCitutosvananu 
narlumolum,:nlifauf4 	9 .p.1 71  

4.3 tiVfiAMIL11101.161611MILLIAMOiliqpinammi'vmmultuto4linetw 

t-test 72 

4.4 tirrowiliphimr,filfniudiolimanollitrualninritrwolvuoZniitil 
73 

4.5 tirmlfintuuNniutivimvileouto4filfitriownrcollfiauttatHAsumoun 75 

4.6 ummonimliourlimmilinyvii‘villnilantalfil,fitimfrirroftiau 
t-test 76 

4.7 linitilLiAtlinttilf1T1116104111141.110151111t1T11.11141^10101101fiptiiffinfOlif  

77 



Min 1 

1191th 

1.1 naimillanituznaluditiquesnlvgvn 

n71.1951i110491S1fitiiffilf(041M151191l1JA'fi9ltUZA-114111b511J 

IthiatulfniarN 
ltui10111WISZtliiThiliffS4 	untbionniilniutItud-nalitifitilownffol 
1111f1151101-61f1fliiiffilVfOlieill IfIdlifIniltalllii911V1.10-ilf111661111fltliii0101V0494117401 

fiuni5iigii-nntufitnn rnolini10199t1Naniz-ii nist10141115V01,1fitilAfflV9151104f17,11.1 
IlltinrhUelliql7flttffellfitilopinvoinfitnIltniurruivitthiLifavti5infitilAfrIff041110f115 

liTtnliJefitigoitnimaniltiwiTintonntiiult1 	it911CD- iloolfluMuni5 
Vf011/111415 -311fiffUlpt1191045951t1triAMM4 

iiIndyNLA Nynkruoilnl 
firntratIluniltimaqtniui'almtinlatimmtill 
.1NalrliFiDi'liforri'vrilnilat1141911fl@irlfilffaiilfliiilf101.1 unzikimionutioulusrlii 

libtlilgf11110101,111W16 Oni4flIrPfou411,1fltii9lff1VOli(111151,1FmaA4111,111,1n11310191flifillf111 

immnafirroult11141,10ati4lailkinuinilurninfitilownvo4IfitmlWiaiivinem-voiltitufrm 
vEr1.11416 

Witmvvriimtdoluilfluvertataiditilunnitiitriill 	 110f1911-111 

IlfiOnlaciatrultiviinfitinwfirmilqutirratlumnivitn6tnitfiwirnIDonl 
1111f14fllinflifl51101,111,1V11111fiiitolfilrfOliii111J111-11161&5190i0lerNt11111 1119~fl15 f1111  
2550 IliiillfliifIlilffilf156011V1911fltriVIffirfAil LM1 LIDZIJ11ThillaifIlllifigf111111110 1430 

IlflafiliTii1J1131.111fliM4iiii41,1111,11114fl@AfelfNlie011 19;11 9ifi1Ifif1111 2549 iiillItif1111111111 
e ; 

fli5etniflSrfallfltilffIlrf015011114118 11,1el 
0491fillflilf111111,1V1111101181,1fill0111M111P11.1 

11A'fIrp1514116411,1tii 

ioinnilanvi4oki,DNaiimm4ilniltiouliosnifilitwiNtAnvia 3 taldnIfiliu 
L910141,1iifliScifililiilltliiflf11,11A 2 (?llTfilTIVEMIgliiifilSrifliaitiNtliidfli€01 2 ,2551 11111 18) 

Nnin5thnfiwiniiiiirnidimmi5tivuGuallIfitiou simittniftmnilii 3 1101119:11V115Z,' 



2 

1115110111fitiVIITIM15'll 2550 31f1=141.9,00500n 30.48 filf1711A0141.11411191521113.58 4411 

191011 

flrALMALP&JIDEJDZ 45.43 UntlatiM,' 38.33 9111JA1 911J 

ttloiriunililouniutowl9sifittiownvonmnimittaiamnIA4i1 

1. 'UtpitiltniliAlliitn., 	 iouto,nr.1.11 

I5Illowurnoioniv 	 A 

2. fl011111F161611f1I 1111-11 firlArYlfliifIlUMIV101441MAIN1f1119411141110111 

06171111V9li t110501nfi,7,10491Jn15lmiluv1911fitilomirmi1111M114 

riann vilfmuntiriutou vilfilutuointintivifiiiniivothruulmi 
g 	A 	 amt nilrfou tirrim5urfaulutuawyntnn tiwuminqa viamin1Jnpn15d1uni7volann 

rfauvia1o.5'9f1 LiD1161r111111: 4114014 iiI4imm11111J1t1 1411 411411011 41140151114 4111 

tinmal liurninnitalI541iou lag 

3. UtIlliilifltrlf5111TflatnlY111)117flarJ14311114211401111fV1114114fitil'01111Mliil1 % 

rivoiiityYfrimmultiuniltiowittorfirfoillijao aiolvirrantitrwitallitioofita4 

iftufwai 	 iikijilD15951f16191fIlMli?  

50Uf1O1J `ulot-niutailOri LLD:Awn-n*7u fniumr..918Toluiltniifnitwililolu 

nisit?Mtvwini51101,1f1t119101V91 
4. flf111111,F1016ufrdnlaf115116141115rf014111.1i1 IfitamnifilmoiMubt riUtv,unnil 

1un156ouni5vfou miniamtplfiouciiimpiAolvawnlillIfillatlIffl15V01,1111d111150 

Altfiunl51111n1ViAf115 fill'i51141140100141311,910511:11I 

Ciouil4Inniftafl?i-moutalitar, fifilt.M4r:irrou Ifitoliftifiouii-HoolAuJo 

Wvouvramoliljacififitunira 	aitUollITWrioulkIlf115D1J51.14114111v0111 !Ant 

tytuir,rai 41,01404111f105t onlai Iflor;,ricyp Aolo414fillithifittitiun1514joninfoufl-lo 

ni514TioniumuflytuitrfauTivitrilnilolviaCiourrimnLitur1461  ttatiltrinmula 

vion-ntiouninfauciiiLifamiciepoiniucis'au 

fmrfoul4adilimiltrfutlinliiiilrFinoointiouinneru 41ti09JVisIND11,1111515ou59J05 

lifilltnns4414191 tivinilvi'litranmaufiAufniMmitional 

nuAilh15-mlliitulaltile143610`itit,'1,111,1100191,1Elfamilunmf-Aonid-nfaiM,11,4 



3 

fituti-go V411441111101115VOUI06141fital 

f189.1111L910511iillfi0 IM14111.111.11119J GSP 1Uflinff1161411171011J1,If1151VnIVIlflpt1191111V9lie  

TilflArtaulA11111141vou IM,IniviholvTqlafir'eluninfou fizr19Ji5f1voul4otii4ii 
v  li1,19101,1i1111till0f10fit1114iiit1411114uiflunilthrmilqt-miluninfl-NOoviVaiimtiTivDu 

1110ifl1111.1MIMIVOU until4G1111111/11PM "Ilii7U0411U111,1111TREItillMatfil 14470 11111Xf15 

r111115t1d01,1fitriffilVAnflatilliithr,Fm'if1111 vililliflgfilla1101=101111115VE11-11114 
v 	 .4,  

11101,111fflffltin,11114 untrr19J15flmout11v01111101n14064t1f11104 

iinfitiiommi`uindu 	 i'tf 911,10i01.014 

1.2 7otli.11zu4t191o4nil7ib 

1. liViorfNuannthzfivii,fravuoirnilrrountiionirmi'do4ifuitilluati132,m5 

f15114 11-1111d1111111.idill 	 3 Iflt11411.151tf1511 

GSP 11111111tRY1EDIVIVI111111i114 70:70 

2. li^101,1fintilnrAlarhitivi6114f115110149104.6m101,1i1VOIIIACIirroutruulmjefiii 

rrouumning 

3. li1401111111f111111111101VUD1110130111.1=flIflillOfflrfAid0f115rf01,1191EllintILLUI1 

24 	 1.1 
4. 1110M111.11fleltiThiliVVIIIIMY)111,a19.111 

1.3 atil),FigneuesunITit, 
0, 24  

1. Iplimaaufitilomla91511D1111111PrluanJ3Inol nvirl Inrurf9Jf115iilthi 

tY3-111f1A110111JSZFIllif1111 rpfl'illf1t114 70:70 

2. wahiqvliymnisilttivollIntleiunp:mioaaTirivouImlivoluniulmitiv-iin6,1, 

filuquifivauiotrlirrautamila 

3. 1711113011f16,111WIDDAVIVOIIIMAGMVOULL111.11111191.1111JATIND10i011151101,11M 

7iaouttuulmiliA 

4. emautplinivistitnno4 

5. flitlir191141MlilifillIJA41101tvitilllIVOLIIMTiVfallit1111111111115Z1J1J1f1 

1.4 91011111916UNfl1516'EJ 

fitldr,P114111111M10111,91VMD11115)itini 
." 

1.4.1 ‘U011V1W114,1,10111 



4 

liffMlfltiolfrirfoi'lzflinThuvislfal1910141,19111114q915f1154n111411111,12111 

111b4f15195 2544 IlatoligaMtiniJOW01171,1rislIffilifinrf01451101r(lMli'llatillflitiinii 

f15:;11115 	115.1,101.14161,110111 4 1111f14ii 

1 1NU111W7 UM:113111015 

Inn) 2 nITIAI 

Will  3 IrtilirMn151iidill 

WM 4 	AIM 

1.4.2 'll01111.19141M151,1f1filLLM,1141.Ifilatill 

(1) IlIvififIllinflOaltl lIfilitMItiNifinT101JP0Mlifil 3 1 11 iT1 VI j'A 

0111114 161 1541101A11M: 

il1i1711161 154.6114114 161 fm 

(2) f141Jihtlf.1141151ffiDIJAMTfati11971-1975E10111111.1VI 3 'Via taiin 
n411V11:31-15 Ciourifitilownrfoi'llinifuirmil 1 VI-f115gimi 2551 

I5415tmilturi75mq5i 449154i01112 iTunt 2 40111014 14infIlif1151.50ntrintt -m01 1f10 
111i4171tifilif1T11f111 1 V1D411011 OThrni 30 fm 	 On 1 11041S011 01U7U 33 014 

tintfizqffOtalillofflrfAiluIlsilitilntritiiafliff114411iWiTilltiiif14114114 23 1141101.1 

15411014n 1 f1UI71.1 23 WIJI9M7ln15160fi111nilt1Z04 
V 	 _ I 5f si9 

1.4.3 ly011LiimillifilLmITI mfill5iTti 

(1) ihtillIciilfluihilfititm 

91)0.115414 flDfinnuiou-Tirrommulmi untfrilvfoluruiMnii 

pinehniviS114n15L5ou 

Tirmutruulmi 
(2)  

f110.111414 goni5VouifinTiffmnaM11111 

iiafinnuoinwanilvfmimarTutpli'vrilni5iinfitmuazilh 
ni5funiflol'iMMIM1111,11i uaz fryanlaaliwiannvouifio5ivputtuulTni 

1.4.4 lifMnififIlIntuziWiii14511.1fIlliiiti 

1g0M11cm1011 2550 - ilt-M1011 2552 



5 

1.5 ii0191^111141,1^11r, 

1. nimouioolirfoutivulvai 111.110i1Jf117V0111016197r1f115V011fifrOlillVf94 

1.10441.titclittardimon ASA SZ1.11M1111111c54111,11.MttnivnA'm iiihtnaukmfioninfou 

Im.1141 	GSP (The Geometer's Sketchpad) 141183JfslilfltifiatiltilfitutrIlitivf 

2. nisfrouiquiirtouttliminFivanoeslf111MfitrIMM151504 iluvicnum 

1131.11015 115114 11,11uroini5lii4th untfrinfflA'io iiilmiA'nuazattnninfownviiiintuoilu 

111140f1110f151It'f11511614111-1S111fliliMM-1(1d1J 1 971
1/  

417H1Jilf11111S1 3 9111111A'114,915 

fraf1111971-111142111 Villballt 2544 11DUIVEITUrisItiil.1111Iff au-ivitnoirfattat'amiu 

3. fIllic5111,11f12 1,11J1t164fmcifil,14iufniiiii411411111(011fIt17191111V911f1f1111.9s1i1 

T11f11581J51141UM5V01,1IRE(Nr(81-111111111,1114t11al79f14111,1111154101153.1 

4. f1If1ii-arenrf91( 1,11J1t1itif1AV0I,Ifard91111rM5ll1971,11Thaff11,1111VI 3 11411,161014 

110-mionirfluiT4emcnialinn 

5. PDV(11q11b114f1511f1111J1Ee4f1r1111,c11,491115i11111111Y1fla0111
A 

 OVMqfl 

11151,101111q0f111011111M014 li111.11U1n1.1-7Kinhqvicrilm5tioucintur,Oitirtfili% flat 

141-rum5415iv0vmt1tn1minWtiltn9nqiLIA 

6. 111017111-1 70:70 113.11elti4iflilleVN1411/11111111ht'allif11119.10491p115MU 

70 9T111.1111,11J1flitIfItttl811P'40Toemt 70 1104f1t1L141,1clUiqlflillflf115111 

trtrumffautiou5niiisulouttazumnThrfaulfinniouvInwn 

70 9TT1161111J1064f1231141ldt501 ' 70 1104f1131111LA
v 
 i1110_111flrfOliq 

pformqvirman-urtfiniultn,nr-nni 

7. t1111.11V111,1111110694f1111Jf211111,11114114t11111111•04flplf1191filM1(1110116',If115 

011511A11un15a0144-3o0aniur0uimlf-i5r1'auttuul111i 

8. f1111.11141̂401tvollInCitrinimmilfilntmint̀inn4ini-)adisriiiidaniuitni 

I005?ff01,11.1111111111 

9. t1111.111,91101t9104f11 1113J1tigItY)11JP119101t1In910f115011111Ifitlil'all 

mrulmi 
10. 1.111115W1111111411019 111116e1,11.11.1115W11111TN111114110411filltrUfl4110(10614 

1110 fl n',1.19'hati-ntiitnfiliTivoutruuliiliiifitur,W-16V(f1441-1014S4r 
of

J 

1111111J1A5115allillfil 5 5':‘,'411 

11. 1111111ThdDilioNnalitivii-vvonmiuu 1,11.110641111111WrfOlJillfli1=6Tifffi'll 

911Elf14111111VIK10111t1JIASIM9S171qtgOf191D11 4 OT 1160f1 0111711 40 40 Iflt1G111-111151,11d1 
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fiAnnaluun um,rniummtislidovti onafliA11101111111111AVE111164f115 
111AflOsAiIiiirantlou unr,146mourioun1so11S1JltantA'ff115o115uei11151lfiAL?ho1151J 

1.6 dultnstertileirutinnillt, 

1. 14011,11111111164r1M5M-IfliihiffiVattEll 4111f1r7unt1t511m 	nuu 
rf1.111111iltrYld unfrillltIA'1E1 envii'uilliA03.11fflliliffi 3 iiVifiliflf11411.11111111.1GSP `VI 

f1ZWVDTIfli1191filni'rrnmaili111191vouluil4Ciou of115f171511 ]13  

2. loirll-mvouiiimoni5r,fmtniounilrannalfipolownrmi' 



fitur,WiidMilalunisiinbifiunll Liu-Wm vitu4v6iwradstAiltnowiquiliD4 
YIYI17~U1GIUUS1Uc~vd~UG1G14G1e7 11111 

2.1 11111;1011-11111i4111-111115t111-11111ffallflfiklf11014 

2.1.1 1.115TwIlii4f16791111V191i" 

2.1.2 	ICT 11NdfilliV111,111117cifli9fslflt1791111M1if 

2.2 taf1.49151141,1011tfl15131114f161911110"914 

2.2.1 f111:11A1,11101211.111111,561.119f141f11 

2.2.2 r117:1171,3011111M'Fldfl1713.1.1111:iitl1Mii151t1i1 

2.2.3 fl1liCiD11:1117(30111 

2.2.4 111,11111,1f117iKlath`L'1111.1Na 

2.3, 11.111111131GSP 

2.3.1 'thr.iiillM,11111.411/J1IJNI1_111111111GSP 

2.3.2 A'frutur, ehtityttoslli1511fln GSP 

2.3.3 11111s41,11011V11711dZfld041.fitOsIfID 

2.3.4 117:-'1111fll'UNI11111f1111GSP 

2.4 9101115ffatd 

2.4.1 f1111.11-11.110110,191A1111V101,1 

2.4.2 111,17iThllan161111111Tif1161.111154filrill5V011 

2.4.3 0141J51;f1D1.11104NAfIlIall 

2.4.4 41,4010.111111e1,11011150.011 

2.4.5 IhnilY1110,1`1101111a011 

2.4.6 niAntilminiiviivivivaltiqfmaou 
2.5 emeTtniviiyiunntIni 

2.5.1 tIT1111-1111011041,1dhltriliY11,11115ar11,1 

2.5.2 filliQuoriiiipiivmumat114119:11V115n115L3611VItliticIff1M1Si 
2.5.3 tartrnoamriAr4aamptivvisumtiou 
2.5.4 1_15:,'1111111011111iqr,114116111111511(111 

2.5.5 t115T1111G41.11115iVIFal1tpli1/114111513611 
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2.5.6 f11111f111:111111111141rfOilli1111130119101.1 

2.6. filmilinielq 

2.6.1 f1111.11111189104Al'ilitlY1014) 

2.6.2 nilififimilainfolii 

2.6.3 nilthnilufht-n-nivinealt 

2.7 1111l'itichilltniYa4 

2.7.1 41119it1il1t111-11_11:31111 

2.7.2 411/lit.19i111i1Z1T111 

2.1 il1flklut159Im1din15tli11in15a01dnciloffie7o4 

Pouri-nalinbit4iloLa0111V1SZfltiMIIVAil Unt11.19111:111.71111/illfil IlAt'liSZItlif111104561I1 

Filit11417M,',11f1111.1FIMZ110'il filllinitlflikIfflrifliA,1914611111611f111F4I 

tliultuiioinoiownanh Vi-ultoplitlaitttlINIM112,-11f1171.101,11-111rfatlf16191111Va 

I741,1014fi'll(111t11:1711i1Z,f(811fliliffIlff9li Ifit11j1f1111.1r(111911A 1111411.111111111114fitlIVIfilVVIi'  

uarlyTtn-miiititigioviniannimi-nntithinLrmli1 

1141115V01411111711.1c611111411DIfilfltlahlfilrfAi IMIIIT1513111.A 

tiltm 
atiisatn 

2.1.1 1117FIVIlif4t1t1101fI1V(91ie  

f15011101 1fiS3 ( n.d. : 1-4 )14f1d115,1111111V11.chtlitiVifflrfV1111V11{13  

-I9f1fitimtvoilthr,n01 iTlcu11li1fwilliv111atoff1rmAff514461111.111")&16111c10111401016101 

allitli61,111,171191Dslit1141iiti(Netvvork)1164uu-lisoilnilriiamit14151,1 V(11.11101:1111114 

lliZ,ItltflifV1111-191t1.17:::?(14.111114f1111.4011I0411111F191111419illfiff1r(VIiet711111e14f1114011IN 

fliii9101V(91iW1A39103411381.4011Itllfillffinir(11114111 M11191011 11500104 1f155 1414 

1115iifili4fItliVIII1V(91i (Mathematical Thinking) 3104k1i5trThilitlii141 5 ril1lG14fi 

I. fl1SLInq1111cIlfliliV1111VIVIil  (Mathematical Problem Solving) 

2. 1115141,11 r^1 till fl VI Vf VI (Mathematical Reasoning) 

3. 111540allfUlalfltchtlf171V1f1.1VIOlii  (Mathematical Communication) 
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4. 1111401JINV1111,11611tislfltionTMlie (Mathematical Connection) UM,' 
5. 11151M14 091HallIf1119All'ilf101011911ViOlf (Mathematical Representation) 
iffillr,117:alltifIlIlltik1111510.1619M1r191141,1fItsliieniiipinluniuitrwiln 

(Process) IM,IfillihrtlIngW1184V11:11111t161,4140 

IJII-lif1a(Concept)11101t1191111rf41511dtf11111f71Jillili4flti101111r1'9111' ILMS1111711.M1,100f111,1 

1.11D6t101,1111,TfIlitlIMIZI1714f117111111J111 FILit11,19:1;1101.1f-ii-linimAtuvn 
V-11111f117111haiti-liuntrifultllointlivrimili 

197f1113JMIJ11f11111117r115TO(Explore) S1111(TliallSilfialltnfilJoiAti1111 ItM11111411191ND111 
1117111419101191DAtpilYNUMMIIIJA1(Routine Problem) VilailillfittlIM111111(Non-Routine 

Problem) 

,rlii111019PIDilat1941111.41filisIfltr191filni11,111n1nUf117lint111,1117t19ZUM1 
YVf~41fl55U41D11J14 1) liStmalit-wrotimoufiouiilahmitruu,p.1(Pattemoimoril 

v J 9iltilt111.1vi 0911410,611.1J 1J111111fitiiR911.1IMITsItilt-p&LtiWU'llOollull19ND 

Vff 1,14DfilMql(Conjecture)ttfltiti9:91I(Prove)Ii0f1MMTUDJAII 1111117111fllIttfiN1,1119:111114 

6ciumaviiffllitY1-14.111111llatillf111 U9Nlif114::1111Y11411451IJI1IJ 91 n0q01,161iilifIlltf11100V111 
fnmiimis4fitr.191111M1fiflf19111 V1v4if tilomnniA'armtNTinniiimtinunnaMenaniviifl 

f.,f111111f111111.9111911161611LLInh(Ideas) 

itatfrramilliva4Lioimamw 

qn951' 04V11V1104911,1 uontinumlirmairwilifITUAlLilfitihiff1VVIg 
(Mathematical Representation)64iifillialt1111E14611fInlinffill(Process) ILMWD14591 (Product) 
to4nniificti4 V11117 tlersunort1141491f111161-01111.Dtlii414 "f11611A" 

8614174111.14616149.1S10111-11Yinr,111:111'11,1flThifilld111631f1t1191111VVIn406411 

ihtFrninivul9iaLaia Wl5ulJ1JlDFllrfl5u11 1S1uf115c151JDJf1f1711J 4i7U4l7lDJ N11uii4u7Gl09J 
fi1JFl15litnini7rrouii9on1Aninvrtharrn1noonAconstructivism Wrrtriani 
nnvowilaulitinntrfutiunincuoututol6Liou untri4m3u144tiournuilt-iiifi 

9ifi51n1 talafrimathiountnilminItigovaumoi 6rfounoiasiliStlit-nanMiutUoathuin 

InZre1.11M111411111fl1M1111-1111,Dfllliant1111SW15:11'ilsn,MOU4101% 
110 f19111116140431f1171`171.19flilliarlISVI'MY1frintfl1100M5 (Information and Communication 

_!y 	 A 	y_ Technology:ICT) illOriCilUliffilitilLul,101flultflallY14113N11104f11Sh61171fltiThillMlil 
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2.1.2 f111191 ICT 1,110k11,111111iifilcoflti791111VOli: 

f15011104 1t131 1.4fiini-61114 ICT 

ICT 111UctlY11f1t111Uf11S1"IS~JJU1Y1f1U~111~U€11f11~5~flD11111N1Jv111D1f115flvll9flflfllGlfl1cTG15 

111114 ICT 11,1111113111InilvountiloonvoN 1140 nUtriFin1111111,1 liat'lfifif117V111044 
f11111011J191flfl111.1dirIRTUi‘nifill ICT 6110611 (Interactivity) 110t101f1llv ICT  1441.114 

intalliolunilifiutrunntinilmianrson ttatlfiltulunnitio 

ICT ff11.1170miutdii7ir15vountiimm15onwilno114 
tl 

ilulutif1D14f117f1014 liclbffeUlt1111rnit61 (Demonstration) rlf1111MtIlt1 lillrf140111011111111 
Ifitltilf10114fillltp.11.11flitilthiLIMS111151111.r11,10I910117 PowerPoint 

ICT 	 141,11115Y1lf1911179J fISZ1.111,4f111 
untvvti 	 Liu tinainnem 11J rV91f1tUGl Am:m:11464m5 

nisvniErTui 

ICT TITUI,1111141111i1UMIVIOVH16191111M1i41,140 

1. C11-11111V101,111131Utlitn,11,11Jetifitv 

2. f11:1Mlf1111,1611/1611trifif1151.161.1lIfiellirfilt1111"0:',119tlf1941.1 61...." (What if 
question) 

3. alitgliVr1M1111.11.11,1M7V0113110'1011(Dynamic) 

4. li-Jo114„Itiourff14/111111648 f1111113J040511111111111r(1184 (visual) 
5. 1 Nf115T(OUtill illlaifiralli'StVii1411f1fM (Interactive) 
6. 11154001_14f171141111011Zfl171.101411Afl fol4111111V111100u1nityie9ho14 

iintiouian1ems5in1ltimntuilifflaq uflati,h. RaofinglniIwitinapTui" 
unz 

7. f11111101talloitnIfitilownni'vi114fI1IVOIMii701111M1Iliti 11111.rda4 f11401.1 
%Mt! mnoifinslo 11f11410i unnqA'v uarififictruglIntuilii 
ifivou uar,219risiii-n 

2.2 vtiimpin4lurilr,R1111111PICIVIfilrf914 

41 	I 2.2.1 VflIt'llar,1J1911211,111111.161Jfif14114 

f151111140fil1if)17 (2546 : 1- 6) 1441111,1fIrlin1J1911111,1fIlltinili14 
3 (9J.1 - 1J.3) 
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11 	 Iplbf7f111% 2544 IklumliiiniAnviiimflima 
inospunntiouf lunisimuliFinuoimrluvioruirrivuolrFitnAu 4 Il14411 ?ID 9;14414 
Yl 1 414.111rAltaf1111111ii 1-3 94941iii 2 414111r,f11.1gflai1l  4-6 94141,1ill  3 41/171lialJaf1illilll 
1-3 414971S1 4 171•117b011af11111W1 4 - 6 ILMATKURV-11r.f1111,101411A1M11:4fliii11111 

flbilhoriaCwritifitiThfriff9111.1nr.if114r.f11:111Uf1111114fitiThillffilie  
r:dirroufi-mpuninIVISVA14 1 111141tifiU iviiviconNY14 

rmr,i,Aupoin-nufuosinOrmzmultniffitilownvolilthz ntrufilt, 
vinil 1 iiulutiar.m14-llihmil 

a vinii 2 

V111111 3 a in n tilsi 
ff11141 4 flitfitial 

r(11,111 5 111771f111:1AmpuntfaurtiltrA 

vnrii 6 	flIzinUf1111(114fItiiRfilf(flif  
emtivedtinciiifilmtrulolilefitr-nurninuma lmifitiimirmil VflThatlIntritiTh 

lqu5vuf2n5rilAutiffi179fi14nl14vu tilirguiru iiVolnitniznIrInUmniniu 
*men olnrcuniAiiti-niusR141-111°  1,110V0111gf111101061Vf.nr.fmtioufntriviffivolitti 
tfiliCial4 Liu LitmQA'railro491u ViorqN4nlivirriaik lillnilln.111.41111.11:1V11611 

1SUU 
chtli1141,141,611  3 414171(1114n11111ii 3 1411C1,0174111114fillan1111.40e11119911-nriall 

n-nurrinso 	 ri15t111n1g5g1un15t5ouf9f749iuffitimusq1-114IN 
monpuiii-AutmiAIlnartru 

frilrALMr.1J191751111fillentlfillIftill 3 (1J.1-11.3) 

V151.414  1 : 

11V11111,1t1 1.114119f1111.11M1fMn101104f1111.1.M11911111111.nr,f111197911,17141114501934 
$:* 

1119112111f1171501,111f149fUll 3 

1. iiu-nan.mu 	unna1i7tf1S5noz 
2. unz91Ur7U934 
3. milliatioltiution4ru fotmr, 
4. 14110Lemitimattmea4iiihavirfilA'Allinr-ruathau 

tif 7miff11011 14 
5. 1,411q1FinflininiirreitimincirraruNi-nnuoi4 
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4 
1J19111111 fl 1.2 1111 

q 
ittimiarunqinvoinnniiitilunivuEoinirruttarm-miiiinTui' 

Itazrntriloginsfi-mlunillunnttaturn14 
.4  

1J101111Ufl151.161/i951,14f11Y1 3 

1. innau gat tinntni- tnuth ifturilu VWfUt7J twutinfrai ttaniilitMtflIp414 

2. 1111flikftmaniniirowt1Di01wn1il1i iflonnttonii-rdnneuttnni-m-nuflillil 

tifily,m14 

3. oimmaiittlivuumn-mnn 1111n11 fllItilt11 11111117 n1Soni111411t11n15v151n11o4 

imlutgu ttazi-tuluonsno: 40344118flf1111.1iiiii.t4A84nissintil'ufrmmilulu 

0114 

4. cenzmInii4n-nurnotorwriaiilkinnilfiTtnitatmr,nnttAttpri 

mo15iTt4 ft 1.3 141111111n1tlit111UMIA1I7t1lllatllnA1N114 
so I 	oti 

1,11011111,1f1171181-111ra9f1111 3 

1. Uf1111J1111191i1nf11Jfl151h11J1tUfl1 llc~11l111~1~111~19~t~IN11~iDU141N111vc'f 1J  

2. 1111 lfliiffE/411DrIlflliff1WIJEMill-111-1934191011111.11111.11ill il1Itqflf11114 140f11114 

lf1t84filulaumniitnilifhlequfilpil4 

1.119111111 fl 1.4 111119111.111.511111111=f111111fltilff3JiliilfAill-111/1111414 
I" .1 

1.1191111111111151.11111f149f1JY1 3 

1. ilfamtfiliniii 

2. ilfrJ11.1iifi711100f1616161.1f111111.11111,11111.1 ■5111711934 

Until 2 : fl1S ]fl  
w 

1119111111 fl 2.1 1.11119i1U111.11fitlifillfnifl 

1110111111MIlit1149i1141-1ill 3 

1. klittlitnfliniufirilttarilimosta411.1atifitilownyilii 

2. 150f114111111.11111-701111111111f114 efitnfillf11111011 Ylmi Inrolfilrlf11140d141.111.11:;f111 

1119$111114 ft 2.2 ifillanlififintalUlf111NR4itl01111SiflIfY 

1.1101ISTliflillititlflh,141,1ii 3 

1. ft -mm.314nm 110:3114 111.11F111M41111Tfl 0641nAViv4 unzoimeiinniilfilfinztu 

2. 141111flifif1,13141Fitnfil1f1175011-1111111fIN11111,1M1111111149i14 163119611111.11L'ff1J 

1.11A11111 fl 2.3 lailpfilfltntillt-Miqi4 
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1.11011j11111151101.111514951411 3 
Y 

1. 117filii4tritnriufilmoil 	 um:Intim lunimnoptiltamiunnai 
fii4 14 

o ranii 3: 

111911111,1 fl 3.1 eimutarl1n51nfith111f1i41rm7Jitinzv11111ii14 

3.1101111111111111111p14111111 3 

1. OillitIA'nutuntazniiiitmliiiht 	mAnIzuon nsiu unrn54naif161 
2. el4i1111111f1t1191064ildiflallittilffilTritif91114 

3. ilf111Z1.11f111t11:110411111111fliiilffilliaillflillilf1041.1714 

1J1911111,1 fl 3.2 lirninininyi 191L119Ndillalt5111131.1,1111=141.11111i1M)0114tIllifltii9111,1f111' 

1ltI11111114 
yi 

3.11011111M151511110149ftlY1 3 

1. 1,1111017161611V1.1151%11001111.11Yilfillirth:11111=f1112.4101104I1JV11.1114011 It U  
911,1114 	 unniiliflinunislAniqcounzuntlim14 

2. 141191111 616111111ICLIN (Transformation) )'Yll4a111f11119111411041111161014111-1114 

(Transition) nilvt.11014(Reflection) ItMlf111111111(Rotation)11M.Ii11111414 
' 

1. uonnimiliativueinnisidowniu frincrviou taznilviNuliJkitim UM:MUM 

eimtrlinisiitzlk-nlifithinflaiatimuRialummaznivnful4 

V111:S1 4:1'4'016791 

11191111111 fl 4.1 Di111011M'IlflIT:4111111111 t1111.1162YTIJI UDZi1414119i14 14 
yi 

111011111,111151161-1z9n4Ififil 3 

1. ilt15114f11114111:4%1A04111111idrifillittfl11114 

1.114111111 fl 4.2 141/m4 113Jn15 19f1111111 	unrativilacomoniimmau 
Vtlitlf11149i14 1 RaosAinrdafannimounzvillirlCintvii14 
DioniTuniliitnifihilfuci 3 

1. Ittlff11111111DZOVIUMI1if41r t91llt1llth114 

2. tilitruvimilm3oovunistiiiguibialugulttimffirnmiluiviltavvtififintufilltint  
11111114utiMptivilouvfoluatiffirmniimunqrnaintaffivouiril4 

3. li101111111111Mt11111trIt114011:11i141131J1tUff811011118V1J11111i4lhilei1111,1911114 

4. EiTIVID:',1111M11111113.1101184111Telcif1111119111114 
y 5. lltlIt1111V1Jf1171i1,1 1hrf049T11111111Waf1111101111111971,111fli111 Mouviultvrant14 

friuminvItaromaimoi-movii14 
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6. OilfitiA'fikrilittO1i1fillirliiIIII9111n111.610.119111114 n1smi1ty1J unr,M71110491041 

filSZ,V15: fl1151f11141103),,fillfit'fi 	N llIJ1119ZI  

1110111114 ft 5.11411911Dtilraf111411,167111,M1151f111ZIRDIA4 
. 

1.11911111.1fl171161119artflal 3 

1. 111111.1filiSZIgUIV161140410111 tiiviuniinnOnvittntiennlum4okin14 

2. 14111911161611filflfils1918440kla luttconivAutavflt171911Thf.1114 unzlimln Linz 

Cdoninht1141.111.11Z,V1.1 

3. 1111M40403).filtli11111111i11111.11:',M1 d1U 1aififill11111116 Ilfi:31f1112...FAYMV91fifill 

thirrue91m,,,n14 

111011111,1fi 5.2 lf-iinnnwriiiiunznimftiintiunlimi-votalvlunilninniluitgotill 

r11111101VOM 

1119111111111115nlihsliflrii 3 

1. kltitiolfiuniInfinoufut 041.119,n114 n-mrilivAuvolniqnntif itn-1,17 
n-nufttinfiunTimilv:AulunilnionntuVothwurnommin 

111411111,1fi 5.3 191f1111.081611ffiltil=fill1J1110:AUlhaltifl1191.91a11191.1.nr,U4111,11114 
1,, 	.1 

1114171.111filliV11419f1TiflIV 3 

1. liinnuf 	 unzhInlmfilienfiu 

n-nutiitztuihr,noun-noinfiultlutruiunilttioii4 

2. 1.11119t14filltififilfilfidfiafilialf1110491fif117101111110,14avn4viiii 

ri15r,1 6: ifill:',/finlYnffil11114f1t1191111Vtlie  

11191111U n 6.1 1Jfill1JVim5E1lunnufik111 
.1  

1J1911111,1f11118140111r11713 

1.147-Tinniiiininviniutarrels4 

2. 1941'114 if111:: fin1111,111111114fita0101r1711 

140611111111Z,111 

11191721U fl 6.2 rlfillIM111110111fl111111119FID 
y. 

1J19112111fil1116141`1,149f1Jfi 3 

1. ff11.11Ifill1'YG1invoiciof1116'1464fr711Jf iiaidavV0410111993411?firffittHunlyi 

IT1011111,1 ft 6.3 fifilillrf11111t111,1fill0Off11 findfiffilf11111111J10filJfitafiffirriiiillfitfill 

thttruo 
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111f1111.1614195141114Y1 3 

1. 14/111111.1NriklaflUtliT114fitlilf(1V(Oliellifl1108f111 08f11111111110 unniimuoll 
ediNnoini invou untinfp 

n 6.4 iinliun-ansolunnkailmnynifoii4 h 1114fitrIcIffini.untilnien 
fltlIFIRIMallfilVOIOU '1 14 

. 	A 
111011111Ifillarrlirlf14111.171 3 

1. ti'aulnifli11111V81419i14 	 until-m=1'11 A'flf111 f11:111111f1111114 

flt1191111r(0111111401.1104611ffirfA5ll1i  

2. filf111411?InTf111:111140111f1171181016191fIlVfOlieldilmjnoilunmitnif a4Gii4 

n 6.5 2if11111if13131.1VflIff114 

9J1V1111101116101,1141441,1ill  3 

1. iinliainialmfi4m54 

2.2.2 Vf11.1,111I11611111,Wainf11111011ififilfIlISII1fici 
w , A. 	.41  .4 

3 1111:41.1171411bEllM111111111 3 f153J19(11117 f11:31114gflillif111 ( 2546 : 

24-25) 1?111492(1111111131141=Hfin111101SfilfiliT11111 fiifilf(R1W1  
111,1  
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te4 

fltri91111V0111111211.11711171f11111f111111Y13 

FMniIiiouliifi1m1411011 vilfath 
1.41n1uttazni5 

lunn 

2. 
.:, 

1. diuionuazynapn 
A 

1) niIiiimuntanhulonvonfich 
X A. 

2) 1111111111411r1111=1.1311141I110,1 

1114f11:1:110f1 

3) 1111111115111i459104111:11q11111t1 ttaz 

115111a11 

4) fill aritlalt111111i10113111VIS 

5) fIlIglilY1A1111161101611411iiiilInt 

1131.1101S 

-viumA'nutut unr,V1.111411104 

1139111g1Z171q117411IV11011 

fisio ILaz1154na1114 

11I4n5timnU 

imnInion itiSZN 

unz Imnal.114 

-nrintilennithowinvfla 

l'iltr)61411100i1M111114 

-iSoniCithonnifulintiu 

filimplitodivionlkth4 

111111:1;r11.1 
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rf1IZI1A'fl ViIzniltioui NaniltIoulilnimii'47101.1 

3. IVUlflt1191 1. fillifflAilt1 

1) 11liifA1Ut1ll 

2) i1)rt11114011filaltif1ll 

3) V111719104ilifillilatilfilld1/1614 

4) i15ii11.114; 

- uanvuilivuosu-nlfiA'mfili 

110411ifflIJAMJitatuan 

liOUltilliillITIliff11111401.1 

rrulvinA'itaulA" 

- 14raniiitmilrnuitAtnici 

fiAilofiulunillrtnisipla 

tiarAttlUtpm14 

4. ila  'if fi tit 01 1. Ornif117 

1) tiwouttar.nsivluromiwauva4 

efilifilltillh9T1111111;11 6'J 

2) 11111.1110U3.1t1171i4lAUCT11.111Ilhl 

3) fIlIllfiitTinit11111716'16110V3J11151.914 

lUtoillllill'ilitll 

- lltl'OffIlfl11141141ffUifilli.111 

1;11YA4 

-117f1111J117;016110raffilSti4 

thillillhall 61111A191011 

tO4I9VItiUt1J11114 

-911:111TfirlIfill3J 

viummuwavolfilormA14 

2. 	11111"1 

1) tn1rltrluon4 

2) fimIthonviiini5thlifIll 

3) i5iy16'ui 

-Ciltiunmitinvniu 

McrAv4Iniii1lffu1t12ta4 

9f91iiiifil1urNiquiti4tr% 

14 
- iiitmnsiAto4rninnti4du 

rroswiltn1114 

- .diUntlilinfillialtPUD4 

11111^1114 6111114 

3. 1.11.111VIJ111711f411114 

1) V1.111111i141AUffN91111111 

2) fillYkOsirilinlIiTfal4V040T1U115 

3) 1,11111ralf11I19h1?1l,IVD46'311111 

4) fl1111,111.1,1111V1.1f1111i4leilIV049T111111 

- divitmf.in.lafilimaiu 

110411I111047z1JUVIJtilllii4 

lAUlfi 
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2.2.3 fl1I0G1ff1IZI11111trUi 

ftwifirmr,nntlou 	 nmitmf 
frtiThic1v94 fratfriumnframflintirtilttta:Aminyillt f117131JU5i11alirnt5ou f171159111111 

111z1111,1g111,11i1117 (2546 11111 87-89) 1461fIlItf1111101-4114411 

iutittu I nititiou rnIrmatruii  ii -tulivihlul 
U. 3 1.1131.1101111Mtiirll 15 

int-dinfi 1 1) timiiiivuilillitarAtimontalifii(1t 3 
X 2) mlwrvimuA.nttart131119119104Y114111:;11811 2 

3) frInt11131J14171104An'N flI10 ttanmnau 4 

4) 1111111it.1111&11111.11t.YdilJ1917 2 

5) f111111-1101Int1J11117.16161141-41111fittli1J1411 4 

2. 5,1'.1.111M.1111SITAlf11-1 18 

1) rat fIllti4thrtOstioilltIll 2 

2) 1111011Eklrf1J1117liallrf0,19i1111.15 3 

3) sztrimufmtil4tAilmostiTittth 3 

4) nistt?hrtittrr111115Tifdluff044'111.111I 5 

5) imittliottilitwittitrihnuurtunistilJu 5 

3. 11111.11t1 15 

I) I1Jf1A10614 2 

2) Vdr111J11401.1141S1(161-1 3 
. 	. 

3) ri1.1117PUO4Illff1110461.111f1Ailt1614 6 

4) 111511111119] 4 

4. ASA 12 

I) flI1Yl1r11.17154 6 

2) 1171Ad11415,161.1111711111.114 3 

3)11511"14411`') 3 

2.2.4 111,1111141117"kanhtlrIUND 

1111J1911f111 111:11111gfllifif111 ( 2546 11111 119- 120) 14fintuotruTtimmliottar, 
fmthr,tiluqtauarnizokitiou 
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qiunTreuol(nicuiiikalihnilu 

11111111AIIMIJSZlillIFIMINt1411r(111.11tialffirMillU 11611q,V171111rmillii\4211,1 

11.ff. 2544 fill1U911141111151Mat'111:4111FM9111AMMILIOUlififimmilsiail ilkillif11111115ifl 
v 

Larlhni1141^1M1451D41.11111iTillItUNT4i1 

1. 111.4f111111'  

11-11115iAllanhn1llIPlah.lfi211J541mOqt1N0461.111101121141111auui)  5 v11.'1,11411 
1.1 41nnuttazn15A1tilun1I 
1.2 11175q 

1.3 15911flti741 

1.4 w9tfltUV1 

1.5 filliall-ungowntfillUt1151:4 11 

2. 4114.6'1111V flIrt.11141111 

1ur15imanht.tijur4Ami1nimiflIZI111,M17 tunnimmurnifinvasnintiou 
d 	v 

f1101.1f11.1117:391111'191041.17:1.1°14 4411 

2.1 111711flUi1,111 

2.2 f111141.1141P11 

2.3 1111dD2111 fl1100f1111.1111.116 unr,t-imiiirruv 
2.4 fl1705401.11114 

2.5 f1-113JT
fz‘  
M-J1)1.1ffIlsIff514 

3. 4111fItUA'filltlit'ilIVIJI.11:5MIti 

111S -1911.tat'thrAiluNakiwitu6fllitlIZillY111.11ZMItif  flIoufiquthrAufichliJszLihi 

3.7 411:111-711111qtlifill=i11991fiiii1714iDillfit1101141V911 
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2.3. 11l5ttfl5ll GSP  

2.3.1 thziguntfillIAJ1111J04I111111151.1GSP 
f11 Jl GSP Alf11601J1511f1filil Geometer's Sketchpad Program 1111I1htlf1111 

111341i1g Ulil (Visual Geometry Project)111041piTiiiltflfflrf011'ff1lii8tIrifilTfitlillAthlfillYitelln 

f1 41.1(6114f= , 2543 : 9 ) 

11 1987 iiinA'rf 	(Nicolas Jackew) i'llIfilat154filliartntnintriviiim41111414 

14V7011111 GSP VUV1111St11111.11111611tf111 011111f16111109f ( Macintosh) lilienelt 
1990 Ilitlkf 11111.111114111i11.11111rillIflihri 	- F11611(  Key Curriculum) 

ttarl4FiSsinsovliniiii-mtsfrtiti iluilausfi (Beta Version) fIllalifil104 GSP 

iii11-11064119111 11,111 1991 GSP liti'l31J1411TUBt1141,111iliPitil11114U 11.11111 	01915U Liar, 
fintitrufivulo 

LI  1993 GSP 101111 MATI11114I11111.111t11511111aflfliI;,1 01,1V11.111111111J1111611 
1:11.11111611711111511Ifirl (Windows) 14tMainii-d451 GSP 311Ur1lit1 (Demo Version) cti4 

trIIMOIltail (Load) 1h14i1,11010111101 ATIlillgifflt19141W1174f1111 11r1U GSP 

GSP 11.113141 (Full Version) 1V104111iNi10 
111:',nouni519<41u 

Ith11f1111GSP111;0/1141111illn1tlflil 50 thr,tilffiklIDfliifliff,111511t411.111Ati911561f1 
fltiwiffiff9Ii1Z4119114 '1 62,1 10 lhr,111ff 	 1IDLcift1 	154nti11 owini 
Glu uontinitlaniluiThvoyltnilthitinu GSP 1.11/111119i14 I f14 14 /11111 141tfi Gli4ttlff 
rritlu mumienlf1111 1 4ijui'vtaiso uoiriguttaa 	 ttlOSITU ttM,I4nt-t11 

antillihr,alf1111E1 NI111111.1 GSP tisall'UO11111iillii1114f115gf111111011Y10 1016 

1114MlifillthlreillfllIrfOUirtlIfflff011ttaztvifliula (v v.111.) lea101171111111C1111 
Ith1111711GSP 	 GSP Tdilliulunntibuninfou 
thoihhtinn GSP Idlirlunistiounisuouluvniabzin 
9sovitt-MunTfilIVIeflfillrValAt 

 

2.3.2 6tnitur,rntitp041ihltf1111 GSP 

niolsymbhunn GSP INADV14161446infitIlAff1M1P141nOnnifff14 

altitrinOitniuto4 unr.rnunntioufiretuplioutMart* itity, ITVTIV11.111t1lpill1MIV151,11 

iiitrAo4t-iwniurfifilownvoli'LtatrinvzkrutvifiiviniitC4-mfiti 
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411,1f114 01 IMIEld14 Vtlifillfhtfallf115V01151/1.11frlVfiliftlatlYlflitibtl (2548 : 5) 14 

fld1191161111illtle lfit0111111111f1I1J GSP 

1. fl' iurfilmoluni714filiifififiliululteinuA unniuusimoii4vo4intioileil 

2. 1111.1111111111fignii (Animation) 1111111if1111Jr1911141111=i1M401117111 

3. ff11.1110111,11111411W1f110141eltf1184fmaillitlitlitfilltilY11ZUDZVNILAIRDflif15 

	

yr14611nv15oii'n nilthiffue tiannooninuTionln, 	FIVIVI untattrIt 
dourninultu rouilnkinin411r1441u14iltAUk 

4. f1111411.1f111A11,11tIllatiislgt1C414 fi8f1114911,111d411.1 (Split/Merge) 

5. iNV1111101j1W1111111.14111f1II1J1114fit1191111V191i1111A1 (Web-Base) b1 
6. C111111019r1U111,111J111.1allif11111194511Ifirl (Windows) 1lantlif16111109f(Macintosh) 

7. rnimovf14111fittlellfillfltiThff1/19Insitileviiru 
8. criunlicinlafirTutosrThq 

' 9. (Parametric Color) luipme4iiinntu 

iiimministibunilveuillungutiOu unnr,h1,4 

10. rf11.1170150fliON 

2.3.3 f111197411411041th1lf111.1 GSP 

f11119141111104I1111t1111J GSP ft11.1110011111,1f111141016Z1111.111144VOTLIVIVillnill 

1115d811511Ellff10911=',111t1Illia (2549: rilllitV)1411diltisliif111141111411044U'UO4 
, 	_ 1 .1 111510153J GSP POMO 

4  
tull 

1. rffl4I111,111fitiklOtillsildicit1111filaillnpf 14 

2. rtf149117111M914f11111ilui1JII: 	 fanarn A   1.1,11ouvd 1104 
iiianiStanpron 

3. rff iiv(luitl.vuo414nn Imil441lugnm4 uar1piUuloi114 
4. frf 14111StflgOU1111V1 

5. rfflinnuiJnonminfitiltA niurrnlou nimpl niugautuiu mule nintnt, 
6. Vfl•Iii115111fliiiWiliillUlfitliill  

7. fflimarinnuomtlivoulultium Dichotomous Branching) 

8. VflAtlfillrfOUlte4UNUf.1,1114flall fliStThinnsinv fld0411110A01.111Wilin 

t1511+1101VIM1A11911,11111V0111104,11i411 MIVOUt1841,11119105 

dolarninisi  Silovuo4V4r19fi4 

164620 
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9. uf15n511Nii4 Liu nminlfloThf1110 nl-rrit 04;1414'111111 ns-nhoiciliCiu 

0i'fb f11101104001,1141104i14fifiU 

10. V1141ha1liZMAUM f11 Vitillti11114011VT 

2.3.4 1.111118101110419llf1111 GSP 

11.1110111.1 GSP il11Z1tl9ftlii0fIl11 	f11161.1111161M-11:1159f1f114191fIlMillOd19111f11.110 

44i41?ftlifillrhafillfilIff01151101fflrfallnrOlflillIe6 (2548: 10) 14nir-1114411 

1. iholMItlliellAYIUfilillifililliii10111111fltlifl 

2. 119111,11f1111.1M11101AUITIII1711411111fltrifinlifrik 

3. ihtltiimmimurnolunnufilonunzfrarnlaiiiiiiiiifIr,vii-mi tTruirm unr, 

f1011i111910i1  

4. 41611Tirflatilliitl111.1f11141010fUlUMILICUilfltliklffirfOlii  

5. 9flE1 V114fiT11.11714191.1=1111419111f1111011i1f11111VU10flikifflrffilmnifu 

6. 1110111'ilflanillihifliliii9i0f1116MiiIiflaffifffii"  

7. 9holunisrff15idi11rifitil411U11i19114 

alovntsinfiVtiliityluniinilrfouttinnh 

8. IMAn10400fhTf1110tirlaint1146111110W111111fltil010.1.111  Euclidian MID Non- 

Euclidian) 	llfinta 

9. IlUlf11041YrililtMIZiulItiionsranunilAmn IiitnTfuluutraluniveluviov 

lata7111n157tf5ir,41pti 
A ai  1104141,1 

10. rIstuinistini 

1dri15o4litf4du FINtramod-witiimmtraii'91 tuifi 
144 	tazifirii1411full tiar.qns104 

tAeu plimil.111040i14 

11. Iholit-i1Sv5i4i11141 

thzarinTritinrAlsnitinanilunistiouf 

GSP IMANSIVII111114f181J+1119100111.11ZIOIrafi0 n111(11400 

v  1111V01,Iffin5IfifitilOWIIVVIi/Tflovirturafaltitiitilfiumnfitii9iptiminum 

Idsitnn GSP Ihalunimai ormholvTiThavuoillglitiit, 

1114-runtilownni'llnnutrn0r150ufunril 

f1111101110liitYlfilli1171.11111J GSP 064F14 
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2.4 1161111101314 

fitUtfill vnt111LEf1V1111 10161.1r1f11V0111-00114 '1 FI*10111U 

2.4.1 f1111.1”1.11f1 

14111Tht117;1111111M,'01144111111f1TulavillfllIgf1111141411111111169101fililitii 
ITISVOU miteirmi4tioni-vnistioul 

flI1JV11:4411111 (2540 :27) 1641141111.1111.1109104910011V01,1i1 111J18t11511111f111 

FliontazninhOennuouthzmi iinf1f1A461111f1unzihd04U19i7f11TTn15l1Iiioutt1ja4 

a, 1JS111fl1A! plea (2544 : 28) 141listrnmainemmurouii AtiOaninfouii 

unz04f11hrmo1Jr;1,1 1YVe1yTtit5tna14 
4nulitazddationsud-mnatotilonistiourhoortno4 

itaziinillermA'flf1117114iVIITIE111.111ChZneulunntiounliari4triullistitioulgufannhilt 
1hUt,11411 f6t1t1IIIIIJ (2546 : 63-64) Irlilf11111111J1011041/91111IffErtril 111.11t1g4 

Vill.1111fnuitiuninfouiilliOtnii4 IM1frfil'01 IM1044117n€111640fitAltii9if1111.1V111pflilU 

A'fivarno4,114inileivinisuouvritomoilifiulthnuimph:ffitivoininffisi 
414insqulivanonntiouilmlloth4iiihrhin- n 

1,1%1601.1 ( 2545: 12) 141141111.1111J1011041f0f117VOUil MUO0f1171301.1f117r101.1 

fithr.nou4luirim tpinutitLaziinnlunniunzintmistiounilvouVromfAmit, 

tioinicn 1VV91q15tnit1af11111.1=114illiii9f1111.19114 41001,1181 9111.1f1111M111170111(01111 
n15dpii19t-11Un4115-nA Iquilnitlutiluitifiou114111,114:311 tintill14:11M11114f11711t1Uf 
nialiliFinulittignistitAtnatilmminInnistioufompubvantnikilled-mil 
ththirrnivrvi 

9jV° f1111111.191 (2542 : 91) 1411411111111110i11949M1101111i11.1111161110400 

111Zral illiq4Ufiliii11111110f111618U0111.11T'llioillovil tanintrunnuilipiconislAtiou 

11511 vranniholqaculkumufetiliiiihr.iirinivi TotisTAIMalfiluvo4 fles1 140 
nuath 

1111i4111 ITUY1:3111J (2543 : 31) IfilIN-111.111111n€1491911111Viftril 
Y114filIkliliiflpill111111114 

fniurnumuMnitnmfia 	 TholOottarflonInntaio 
VSJAIJ5Zfl81161JF1111f1111.1111111.trf11 ifitAnliTtlfulourmamiuginoultinistiouvounnol 
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111ZiiitIU fit111114061t1 fill1114111A111.1J:311111611160 111711111A"flf1111114;9611011.11117 

thZneulunntiou 	 6.161114iinn11Jd-a9 
ItioupPitiminfout.luOonisrunnhttnimiLiithznouhuiitnmatnitiochl 

dd 	9/ 	9/91.4 LIMtilf1111.111144 iruov,Turfinvolnlini4tuunialmitstrulkillevitphmitiluumiou 
171 41E19114104 111.11f4ffiuninfiviihmanntioulAu91111,0414unropoutitnaioutreiti 

2.4.2 116f1f117efialfliffilld149M111V01,1 

rifilMOULM,11fltosiiloothoinnsinnhviiitz 

9r1Juu-Alunn4fit-rniUuttuTrm1un1ur5 A4ninfouiu 1411iinnisilmrninianul4 
z trfuoinntifilim 

Immo t1111111115 (2542 : 92 )14fithig4111,11?1911=11&11111'110,1919111171101411 5 

ihrmissim 
1. iitif117a6unisvouoinniqw4n-innicmoilluvriinpm tihdoionirebklarruil 

irfnlunnauu RiusrlunianitniurnuistninzfilivrewlvIfidifipouliTtiltturrn 
9flu111Soat134on3zu91 

2. 11711fillicitlIZVIIMItli IfitihkiliflUtM11101"flall 11Rit5fJUlk5elaltJ9111104 in 
ilomfivalomiumalszrfuninivo45visfu 

3. 1111V111611:::111J001M10 €0114111MINffilifli,11114141:1114101441111.114f1114 

4.1115u4tiertarnu4-mi lunntinmomiuf 
4. 1110111511.111M1104UVII.Iii141111911116MOI0111011431111111:41011110flInl 

5. ifirft111411.t4:49111fibIA11131114161a191116f1;911nenfilIatnIflitiafilan144 

41.101414iiri-m5-37llurnt-nun15i9camo1Ut04 

97(11.144 111111J114( 2536 : 115-116 ) lilf1d1154l11,11F1f11111117NEVITAMW011114411 

taniiiiiontion-mhzelnknqu4trinutonvilivoriiqfinn 	infugusisiaz 
fluilfilmttompiiitiulaiu MUM-111M Viilvtui wank:mil filiurfulv iluno €1113.1ili 
il4f111 tmtfilluttvinoillitAntiomiu 	 mlflunnulunil 
tiouSooilliAfilmoinolintwilnemn 
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01-11Fliiiiff€14 friarritntnucivtrAtrunmiutinmouinnulanorm 
"fli"Ilutt161fillub4f) 

009114 

Liu 	uulti,g1Un11141fiairmimpit-ntiiMuLtwiiifitiitni111n159jon15 
aoultiphtuudoifrafulltlurnilvou 	 ilacdatiutinnislOo 

ilun1519f00 
flu 	 frntibufimineou unrilnatriniu 

vinvin-mhu ituximitriln-mlinninunisn42Jauk 	un Mq n rfl n 
thr,nournt-nsuilviiil vitruhinnulunnn424111,11.11,11h1114141flif11711filtfAii  4111111.114 

ni7vou 
Laratifirvalio gonniaranyarafiXounilanul liMilfr116"fliOliiitlif1111101.11:111111G1 

vinvin-nuilunilvoullUfl17VOIMIJ111.1171,1f1711 ila 
1. 14kiluluatnsluniItiout-rnvold-Rniuto4 
2. 1.411011111-11filthaVI19113001111141111101911190111144106411 

3. iifillIVIi1JUS411111f11711141-iflatnifIltISJ19 

4. 1?I'15t1lq nalarAYIJ910119119Jf1-113JVf11.111t1UnZfITILIV1111911041111/381,1 

2.4.3 044117:111911118491f1fIlIVIMJ 

diolihfinilvouludollval'esmitfiln-numptatAuniavti ttarAun-millif14 
tn-rnil0141.1511f101111a18,064410614 111101.1591071111(114f111N011114140.141hirlflIfill 

044117ZI10119104rfIllff0111Uld 

970014 117111J144 (2523 : 120 -121) t.111-il €144111Zfl€1111104r1f111V011i101/014 4 
&milt) 

I. firlOiThil1F,TgrfrarrouLinzOtrufi401L101,191fliM015V01,1 

2.  

3. 1U0111c715d IIMAO 1A06111ToOtililumrucoiloninanutinydnuu 

ii91171/M1711_111011001.10.1111f1411 itanit15pflavn11791t11lnr(4434viti4li55 

4. ninJuititipin AuniliJsztiltomvoinninunn Vivi titian 	710411,1 

Itatplaim15n51upl1111119104n15rr0w114 
( 2537 : 59) 14n&nillo44117:;1101J110,19p11117V011iienfit1191 4 41'W 

A41,1 
0 0 1. 	 ifniltULV10111r:1111f1017d01.14f11410,flZ1V61171A111114014 
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impa0ti141J1htfiv15irri 1h 	ii442404151101.1fieUff01,1 

1111111Y11104 61.1t114 UM11116141111611 

2. liglI4111 

11ZURDIVIIM11118U 

3. ILIJIFYIRV(0115401-111)411111I1910441101A1,1111111Y1finllin916111i1191119V1311i1 

116411nn15l5nuAt9,(Ani5cum 	413M,Iliifit11111.1aCULLIIDnifikIllge111.1 

plihtranistiouffitinnvalTaolti 

4. m515 tmoi -14 AA:poi14 imiver.146,iiivulnfnaniniciffimhzneuriu 

01414111:11fIlljAIJY7 1141 1111fi lilltifetrwirmintoi 	urtiouithunst, 

mltihr.urninifilidnniniuph-nri LiNuflini14 	 relnf1NVeve4 

oi4 !NO% 

'; 
2.4.4 'UUROUfllIfffIllififIlIffell 

IMMIVEliillUlf110,1310entitljilliiihill:111146,Linilfrmit4h1v1udiotii 

flIt'InUt111110U iiimsluniltiou 5'001..014 ourmnilifi thr,LiJsunmstiou 'halm& 
trit-nleatiitmlo 4-Artfuve4nilifirrilirannutliimiudititv 

nulirliTtniunia;tntiviiniouluninffinfininfoulliiVi 

	

4 si 	 f, critufti 111801111f1 (2542 : 37-39) 101f1a110,1111101ounilvfmionurreu 10 v1491E111 

111,1111 nimmunitm,Luoinimr.thzuuniltif 

o11 	 iiitlt111.11111 r 	 0111111111A'f14911 

2 f11111,191111110f111V0U 	 0041,1111116110ditli 

V111110tiltil10il1ltlfi41101,114111 1 ill9111fil5e 1 f1i4 8119:114M1 1- 3 f1111 

171•Iii 3 f11111,19411.104 &feint 9104011101111.04i1OZ14111rff11111140ehltiVfnliill 

tliLluipinnvouttiniqueinntiou durruoimIlJelnumnoivifiu 

pinsvom-unrfiatclinioNlovietehltivnillula 

ifuil 4 611111901,11iftattania'f111111JillifftfilMIA'flfilIiitillilalenvoz404 

ffElfltlbsItiirl11110f111f181111M111C404 	 V11:: 

41,611 5 411111Afficitphr.vifillIff0fiflA8461111110411AZIJIMTM7 lGlfJflGllllu  

-19101.ar4t1v1c111Ifiou 

ninouriqin71u 



2'1 

'Lill  6 fillItliliiilf11111111111011 1ltr(0G1f1h4611-1910SZV441934110f1112J IflEJ 

finiuvannviismistiouothuniitniii4trouttatititnanlon*iiiiionm 

odi41114troomulmuot11415 oiontilouluithmucruninfou 

7 fillithill1111111:3/11,1ND V1onI5 tilurin1414himphzrroil9fniqi1f1111Ji1 

li1614111+1€1111:3111,61116401410141J7111011i191111119ill 61,101,114aMeru 

riginInniultruflibAluimphmtiiii411111olii 

1:1411 8 t5onuanSajaflinf€111 FInflsliififllIff8149:14811116fllatIltri14111MI 

H5ROon1ureuumni14 	 tioufoingooii4 

thzEiritari 

9 111115:1illi11111918491fIfillff0t1 1114101111.11VilfillififilIVOVIciVf14111S1 

thtirrin-nifitzthlegrrou dlr),'LlouifionntiouformanupAitlpiSsi 

nlimisiTIRmintwAritimusA isitniiii4t1416"nnivinuRunInnunilim 

14frinanuminInto4tilticnnmoma Ionniltimuo4-uniAufour. 

1104f1al111114t1 	E1/E2  

41.1111 	nillis'ilonnuou nioulinfininfouitaziAlfullpiruilifizaviiinvonti 

U101441444 llirmintnilldrrouqauul4 ormanveituatalutinvlicornis 

atm IfitiguomunilliSonutition-nliliffininamutoiwzr 

Owl viiitint OSVIU Until (2545 : 53- 54) 14f1d11644110101111110019if1fi1Ifffni 

1111 ifuomu449iola 
1. f11litif11,104l1Ntni19 ilfilIVOU 819f11111M11111104114146fltf91511101111a110411111 

4111.11i114 nniiiiiiizto4dotrimifuoViiiA"mitunoitiJ'aviitinzat-nnurmillihfi 

1115V01.1414 

2. fiTH101`11111fa1V118111ILD:ASZV11MItli filltill1INUM,1111J10695111VOIVA11111I 

ituurrwiruini514n111fill111111.11ZMJ 

3. ifItUltliltlf11111011 0:311141M1t1111116 111/1611114 

untniiirtfuvo4lou 

4. f11lillillT11181 Giutiimi-mnintauMmicrilatioa h  oloor,vilnutimulnuf uoi 

=mho fl-nthr,nov4-Itnicrtlation mielluwunnuilunisiitruf ihtuitu 

4-6 ITTUD 

5. tilliUkifilliliif111116891.13011A'111111 404f11111,101141F1191,1i1 9Z11101.11,011fi 

flimismunofiv(VorramtvphiAnnistankerls 

Liovnffisninzjoilnnouriu ho 
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6. ii1111101911111:044f111V011 111.11Vitlfplihr,ff4ficilY111ttarittiJnmitiA4 

vtgin1lunuitonflitiutuntuctionAffurinifuqviiminntiouf11114twou 

7. tilliWifilf17111f1MIOU Oielii111INI16041fA16114711111114firliniqiinnu 415 

ItAllUlY1111,uniuSenummidennvou imottirufion7sullnoth4iikitiou 
flag till nmim nisvii nlm-tuf1lit4 f11111811filf1111 nmiutnu 
urftmatuiitullu ninorfou 

8. 4ost000ttuuth:diuro1474fiuititlthrrriti"  

l9741416k5111 IfiElliff1110011111111611S1t1141140144rfouva-nrintA'4innFim 

'fiimmultioufoodl titioulkilhuyiginssunistioufferwitmhzrrifilikt 

9. lgonttnrcrSA001117ffOU1-11100f1MOUlUll94=1T1110411X1 filIGutondo 

nisrfo1Jeofauttu1t1mU1undo4 11Votalurivaloull fiouthlthtiththiratt 

108111f111114114 f1111.11fitli fieuth11114 

imiltuitthimputilon-nummolunilttiuThui 

f1114thz1on1 tallith:At& f111Uflomir1s fauthmult taurviurdio 
f1118r111l3i !No% 

10. rf1144oluiff011fiOULIMIA'4aUl1NffilltiM 48.nor10uvr,40011811flqUlif 

UlfllflUlU n-nuTufnounTalfrimituluthrAntA'nuinniirionzttlovatantiou 

vtfoufithlimollfioucitrAillthtithzdyifrireuominiutou 

11. withrlivtinivitontinntrou 	 fiou 
u1'11114ii4fiou vitipe414cdoiliuth4ttfiliulritc.„tiltyrnips-rorfoutaluqntoiost 
f1111.1f1101.1flq1JUM11111.1011111041110111 

Nojtfio f111111111f (2542 : 97-99) litatl0411911911111t11114141p1f117V01.1441A14 

VIMIT101111111.1f11.1Filf15111 Inuir,thifunntrouummuimistioull 10 itt 

1. ii11111f111111R111.1niewutanfirruninf elidintuttlumnoiviltlovItuinil 

Afttuuroviiminn 01111f11111111111Zrfli 

2. fliuutwithuninfouttii4111011151f180fAlilileMMOUY101.11Z111t111110114o1 
rfumatimottn-nufufhTntioultiluuti4d1JoiffulottlIVIII 

3. ti1111,1fill'11104 4VOUf1119.1; onmutedillinistroutioinzvitho o1114 

1.11:1V111filltlinflIJAVI 4 - 6 1T-11104 
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4. finnififilluiimiunofittaniA'nms orly414rfoofikmiiinithottanTlito4 
Ifitmlill-nutulgfi MU: intIvrA"nintull infitv114Auitulvalunilifi 
1deii1ii1roulilrfoRt4olt1u 

5. ti-niwiricitrduffi414frofin6o4flinbilo4 
untanuminniwralifissuirfli4 

6. t11l1URfivi55Uf1565oulhail nAo4fivirAtInrisitiiiiniqinmiLtluttu-rni4 
luniuganuarmEdommou 

7. timmumnisztihain e8nui1Jn15thrAfiurin1No154f1iimphni4tit9f4 
1s1U1irn15voi1ttruO4lniu4 

1.1ACilit1111AIJAMItA1111101Illt1140111J*11I:TailillilIVOU 

8. tSonunzwidonnvou ulopliofioninfoutottoinnicuto4anzoizoiThOo 
ninfouniinfullilumnomilundoiiiminullfieuthldrwmovi 

thzfirinm 

9. 1+1401N1115111:11Uil ipnisvoviirrfAil 
'ilfUd14141111 Ifitlfii11464nmitrufAu 

nilitholvTnisravuritriiinnruo4 Culamnspn 

10. ielf111VOUVIAlfilli1140AIS.111SZihif11110111.110al44111 

ff11.1110thilJnuiLitni14 onmhzuartamonnvou Ifinauoiouni1144411 
10.1 14101111111JUITAV011fieUliall 614013911tUlitillillit111141i1J11040011 

(1,linai1l5zinut 10-15 11111) 
0 

10.2 iiniviiithrminu 

10.3 %Milt noutivnInnmsnu (inntou) klrunamtnenlein_isin4u 

thrnoviivinuniltiou 

10.4 innvirganiluou rriartithnititifil-rualminr.vt6nni5iiiifiq 

10.5 ii1lIUMWM01111A'4lit111 litiOtiyigif1111.1f1111.10U0111111,1111 

vphfuoloulunintlimmilvou rithzuitu 10 liumru niqvouikulturcri4 

IffIfilIff01,1ltat'14k111110aZlibii0=11411W1111114111111,111,186144111111110Z1111lilAffifi15 
y 

114l110111 11,U1Y114111IrfOU inziammnisticnnomIfitiou 

2.4.5 111:AilY11104iffifIlInti 

114iiirnmlOnwilAtii4thzumesvipinilrftrauthnnwil4 iisniolthl 

rf -Iowa 11111MM/ (2536 : 140) 145111.110r0111̀Y01.100f1A1 3 117,13fil1 1411 
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1. 9101111Z01111El1elfl YIVEIVIM1110114169114104 lilotimitrubiop ( Self 

Instructional Package or Learning Package or Instructional Media) 111r,f181141(1 

11.1111dIt 11111 ItUiphIliffilIff011 

2. viniutouri-miuticnAun4ution 441wd5zrtuni5ti1oii4 iikIt5o11vr.404 

thr.noviivnInn4uaruniontiii4 111.011 (Learning Center) 

3 . lififillrf81411=01.1411J11t1161104t11 (Instructional Package) IMIflthjkliiilf1511J 

14415tnAkhzruf115tli1'il€11J fi'Ll 

foliunnAfintuo 

111111114 l=f1t11.1: (2525 : 77- 78) 1411.11141e11111V101100f414 3 ihrAfralll 

1. Iplf111001JiTHillfli 

unzOonistienehttilliNnnowl - imnit, tiloarkru 
untaiion1v141Tfulouiluii9nI51Jt- 15t5umniviu 

° .4 	dr 
9144011V014110:11.111101111f101641-1111614;101 

2. tifininfellrilliTUTI9f111111.1111.1f141J 91911111110111.11111111j41.1111illil-41:1101,111114 
Unt:01941flThit11.111,111111,1(1f1111101,1 91fif1171011111111 

Fonsun4uorallznouAortioniiiiiiuluniiiiiiiiulutuellittii4111tutoinz 
N31 ]fl 1uttoiartuAziltfOf111116111110111115011fi5U91fi911 ill,111,11Tflani1l,1111t1 
ilvt-nnau goniltiuutmonifiluithitnitm 

CinoinitimistrouttuviitnInn4worlosurnfilimiloniSofiutaztiil 11105  

Invii4thrnouilaf1111JY11411111.1MA 111flialpilkilinr111J1104711013.1f11141IZIJO 

3. lifininfoulitnelna 

quAiiiiiiiiinliurnuntrumoiatvfm 13.18g1111101a1 

trinAirtviiiintafrinvoluoioldoliv4-A aioilUtpritititriatalVnvi 
8111o414 4rfouvifo1Jn1rifa1U9hualSoiluci1tputOrrma1Ua50qumuu7 
riu-mtin 

trnmais ( 2542 : 94-95) 141.11i41.11:311Y19.104rIflinfOVIDOMM,1111.11111Y1 

111qj 

1. iiiifilIff01.11.11:181.141U111_1161tUrfilIfftlUilli4ff01,1413/1111.11.1f141.111141401,1 

41,111111TrVioufunzoillolUM11h1fill 1i4114A1111010l118111114fitOUt1441,1 00 
upn,u211 vInif 	 Iii40a0f11111till  

4111110114 linriinothiiirmurauffiltivfq 

2. rt11100111(111.1f143JfilflIn Aurniurouimitili14tioutiouilurilaun4v 
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119:11Main1J1t11 5-7 

Aflif1111111.111111i1111014 	 iin1r.14nnvou 

tontrucinntiouttazvoutiminOrlirrlial 

3. rninfoutannitnjfinn ilierminfouoninotiourni LMnicifnurourlivii'viitni 

416flut041tinitninfi1I 4Lioutrlotanuntifilmfonufniurnuilounzfilm 

2fU10110491U104 	 3:014615nakviiwi1U 

tianumistulnaluFmnininu1911911oRtual 

Vit11100U9filonol99sillu&niu1z11o5Ntilon15 anal5e1ulnill4 

01111 11.11110:1( 2545 : 17 )14111141.11Z1111111049VIMIU01186f1A4 3 ihruvrilIttlj 

1. lifinilvotthr,noutiimunt, 

2. 9ifif15TIOU1llthfl41Jii9t1111J 

3. 9jAf1111(01J11011f1t1 
403 

tiri1111361 rf111V01.11110111.11400fatill7V41111114 143 111:1111191411f18 

1. 9jiifi110014111.11,1fIt1D 

2. lifinnvoirrititioutrumotiourif au I iii,Ainult11lt4mt-nTn 

3. rill-M(01111n noutimmuincofli i'f19r.14vou'antioutunulvitil 

2.4.6 1111117:31111111ZRYlif111111041e1f111Vou 

nisthrdimhzhiniwumifinnvouiiviiii,c4 

itazliilhonFincrithittWo3nosiUtprnfu .1 14 

Intimuotruliiivuo4nisihr.iiimhzfrninivivommilvouliftlif 

1ift1Off Sown= ( 2533 : 138) INIZIJOilt111411111M11:1611i11111910440fITMEILI 
ai 1101.1141f1tU43J1F112111 90/901.1.111101criillirliliir0111111:311Y1W3114f1l11J91 unz1911nt1Jci1.  

1.11411111.1 80/80 ??111r1.1111011IMUYTf111::lifufltUAfY1tT415 f1111.11111181.104‘111MMUI4 

f 1.1191SITLI44nil ilf1111J111.110fili40 80 ihusn 111.1149 fillatavuonlniviimmluAti 

flIZU1141111110401100U cifith:Inovh, 	 4111 unztruativoi 

Oyu Ifienlinzuvuifilkoint-nlifinnilinfninin altinnuivrifilloonzAt, rhu 80 oil 

144 1111149fintitlii1491f101111f1ff0111164t5ouvo4l5tn,o1flf1u thuiti-nnumidif mar 

Autivr.14fi-vuouiltavviive4 11Y01J11111115UUtYlUUflUlflt11W11J1415 111410111  
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NnIniiiithtfuninnofuozolasui- uniTnnnamithr,anin-nitiou Inathilan111 

11fin04fiun4wribilinuibatilutnzthwan1511finan111l5autilt111 Inaliifratuulnur,thniI 

mincounr,nzatumin'sinnrnnamillanniuminirmEniuntifiliduf pan: Indan-mna44 
ii9f41/ 

f(71114 YIEJOULIZIJ (2533 : 150-151) Undilii4nimiluilninivivannmsnaull 

71 AJnismin-nuicia4 vavtinnistrou4i5nvui-iithzfirin-airciamoian-nth11114nou 
149104iininnthziirin-nivaminnvou InafiTnunnwtuirlumlia-nunii 

tiaufAunumuniliiiiialyTn-ntiMaumlnlYiniinInva4611aulhIlqin i14Iu fl17 

unt FInn'viiinaetniuniTitniut&faanzva4 

f1.T.1114111Philt11 11 Ei/E2  

Et  111.11054d1111:11111i/11111UOV17:31111f111 iiiiIMAIDEMVU84f1t'll11141.11,M091M1171711 

1,11111Aflirf11iazn151i5ctncruTi9i55u 

E2  Huiatimin.lurrninimaunAiii 111811qiifillliiiliA01-11.1.11A'Uoilfilititi 16'1 
eltniiiJul'aunnicontatuuvintroinin'4Ciou Innfimuntu4thr,Eninirivasiiinn-nnau 

Au 90/90 eintilfiviiiiiA"miturAutifinnwnui f11111(11 unzliikinii 80/80 riTniuilsi 
nisvinnamhztirin-nitommurawiitilun-norwirunaumu 

y 
1. LL111111U441011U4 (1:1) tNnisthffinniuraurnvwuu tuyinna46upliaullaNnfin 

f11711f1D04t117111:11`1161J41.181111T11:411fillliOU 1114 thunnii unzaau 

2. 1111111141.1 (1:10) Aunisthlinninrauill4imildfinlptinniTymna4ni4inn 

yiliirfina4t-iut,llauilulu 6-10 nu ii4anAakinlunililimlignnisvoulltin-nu 
1 

PlAlt11111flii411U 

3. IllJililltIVU111(1:100) tunilthlioniscrouvi 

yinna4146wiiiniauciiitsitiauif4uoi 30-100 	untriithriNin-nio 

4. lUtl7iiiiirfrilrfOUill.15:',F(TiiimiutI4intwireW4iitvortiouitinifluthfil4 i ft 

I9iv-imInn-rutp14 aift 	 nnivinTimifamia4 

r;,Itiou t1111114€1,11181,1 itIallInu141:411f1111JAMIaliicillfrillflA141-11.4e4 2.5-5% 

fff MIMICS (2542 : 83-86) fldllt1111171111.11:441i1111111041M11111014-11 

nilthlinnisnauldrfina414 niallimipfiauth11114Nonaurauvi4 

ihtilllif11)101f1f111111:4114FID11011713J9104061-1 2 1111311Ylile Vitlif111110i611104 

(n7z1Jlunis) unrritlif151114uqnviin 
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l't11 EI(1I5ZFrilifill111011111111111111) 	E2(1JSZFeiflifi1lt1104Finhi) IF10411111111flill9ii 
w 	. 

E/E2  INI 80/80 uat 85/85 ri1li51111101111fahM1114 frn1Ji1 148 90/90 fhlii1111.10111ti/All 

171111,1V1110101flii 	 ividiitilunnonatmouii4oiolid 

1. 1:1 (lniulA16-3) fiDt1-111Malfiu4tiou 1 flu Ifin141iintiou 	matisvilm; 
fil,10111141,X11 fillllearnhtfiviniva-nlim1I4104 Ifindniitiztriarth4tinnimmo4 

inntltnif9t1.41ZittiVinniiintWV12.11n 

2. 1:10 (111111f11.1) f10111711fiDfAti1lrIlitlll 6-10 fill filulurnmhzfiviiramd-nlifinci 
lAramh.1 lial-rnifintuu.uo4titnattiliiihiiintriomviitftw4IfitmAtnniimarvi 

ihnnel 10% 

3. 1:100 (1110rfU11i) g8f11111f1D041111V50141,19f1,1117:3J1fil 40-100 fill f°1111101111 

thzilviinivutAtininlim114 Fiaii141119z1n &I'M 6111=41411 viinoiiniiintamiltith 
2.5% 11113rt1011f11111110.91fifilsIfil11.1111 

IMilf1VDTilf1111111U93417Jlltfltillef 

1f1t1V(511 11111JSZ111111JsziiviiniyeuomnilvoyMitm11441111141.1i411-11.111A14 

11114f11 E1/E2 0111.11fit114 

er11111f1 fitarritn1111114'fiunumoo4 

2.5 fldailtplifilslfl1111111 

lunilifinilammfu 

ii9:Awil9rid1n1S9qn1515nuni5cf0ulim1Szwur4arht591nfnl8tiL1Yt141fi nurtiin14 

2.5.1 f1-111.1111110 

fitillIf1111111wityunoi-ril pinativii'lmnilauteliVID111flUaltall 4411 

&pin iviiviainl (2545 : 93) Piaiim-rnivmfintitniiinfretisimirm1111.1144 

fniurrumniunisatrulio4titiouinnnnlittlillifitililfilMli?%4thrailv14oinn-mii 

mrimoovimiahtinirivntioult-itralownffon 91411.111111firfOldlIff0flflA4fil1 

141fliif1511.101111f1114 fill1S1V1 (Cognitive Domain) 

fll ]11 1.191711,' ( 2544 : 30-32 ) 	PlfliNtrVii111,11115a01,1fitilflffldfli? ”1110ell 

fillinf1111504111V(ROM ( Cognitive Domain) 111f111lititli911fitiiiiftlni" 
4 viti'ii't-nmvvradlzolahuratvtiplut-intinfiti191fIlVili'00fall 4 11411 0411  
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1. ( Computation) IM,If1111.1V11.111011,111155:15f1 

nnItivirvilrigiiinlai 2 Au go 

1.1 fall.lit11111911eltniiir1101.3190i4 

1.2 fl'illIff1111JilliiellfilltilhlilellatilfJTIJ 

2. f1111A119 ( Comprehension) Atf11111V11111011,1t1150.11M1112.1111111tlill f1111.1 itat 

f1151101t1f1111.111.411,11111111i 

fltll41fliMlifI15l1VffITY1flG1f1511111 6 171,10101,1 

2.1 f1111Jk1401611f1111JF191111108f1 

2.2 f1111114119618161111A111115 fl ] Inr4111V(11.141,161 

2.3 frillikliditlitillit1SAVNY114fliiiRffiVili"  

2.4 fl'illM11.111(111111151AIDVillAn1181.11M4IilV1(1111,11191flphl11111111411.1iifl 

2.5 f1111J011111n11,1f1111411Af111841,1101FM 

2.6 f1111J012J11f111-11111611411.ntiit11111ItY104,1111Y11,1fltriOlfflrf011 

3. M5111111191 (Application) INfill1H111.1110114t115111f1113Jf fiq 1116f1fl11 

M96'10931 V1,011 ilt11011.101,111J11,1.411111inivynlm:Armiitullainfrulo f1155MitliiflI511r1 4 

fi 

3.1 t1111.1ft111150114111111,4111111111 619194114111,1;'1911ini115%1 

3.2 winntarnaluniudiamiltru 

3.3 winammolunisiim- aiiiimp 

3.4 filmmumulunilltSn144411.1111J1D11111V8f1t4041.1DZA'filltlItffith1915 

`l10411,1111 

4. flilltf1511111 (Analysis) 1.1W11111V1111111111-11115i1111illiViTl,lihtiqVil 

f11111r71.11^111iit134d1U6lfitil 	 414111511 

yfifiaiit11111011.115t144nd-nuittAl 

mum 	 vigiimnifiAulvaj41thitaluifitconiultni 

1115VitYlifltiOlf(12(91i?  fli51til1iCiF111151.131 5 ill ilia 

4.1 frinmumuluniuulitiliApniititlanniibmfii 

4.2 fillurcumr,luni5A.Attifilmirinza 

4.3 f1111M11115011,1f117ltrfq4fillicf911 

4.4 flinirrumillunilio-mtlimiivnl 

4.5 frinniumulunilemiuquannfrinniion541unisvIll 
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f1111M11.11101104Watill l'un1515tn404 

aitinilfrnurramtmain 	filiimiunna6-Eif isivramo-Talfi vinniAhltiouvii 

trinnicivou5aNnamplicmniltiou UnZ1111.1111111flf(81411 D190Zi1f111ifIVID18 I oimormil 

41471o4nil 

2.5.2 filliQINDilltlYli1114f11111610141M1ItiMlif.114f1t119119 1r(a 

(111-191P4DifIlq11#191411111it11-1114flOrnItf1111.1t140i14 

il41wrinunilanuninfou FIMO4f111iRFMillIgiliii1111-11111ouniluivrAufhiivonlItli 

miviln-ntioufbnInVIINDrill191.11f111001,f1041f1 

1-11:31511iiflUlif111 (2544 : 28-29) 1111i1 finifilLMalln3ll,INflf11115614 

fltil'Olfilff 	 / nuu-rutin ?hufituffirnmihrill 

ihzra unr.rfofifibffitiNannacuififlicAvrIsnitlil tnanonliunmitnifiltiimmliTu 

vtthivilvoluafrui frnli41.111,11111iiifilMt1fi11N1f1n111118,941.101A1,114th'f1 1STIITZV,9411A"f1 

wonwifiNnuntthraluponliotlilinflun-mlimipniliintmilvau niaahvinruillY 

rFitruvillinlanuffltrw101MIAtilflen411117zihimmunrAir7t-mtnyi 
4 

qt1,111111F,,',11161,1 
10 

•=1 

11J41,161-1911f11111f11111114111,1211.1 12 alG:IlifJ11914ElliJf1119JP111111.41191111,118111 

ilifilmnsfrinunimnerlAfflrfflie 111901fliiithiOtliiiqlf(11(91ì   on-InTnIu 

UDZIV11.1150111fil1141/14f1691fIlrfRn1JVTRIVIlfitlifllilii591 01a0q91,1 
4 V11111fitilflillifyrwitialftlffOlPhItluLfilonolunistioufri4d14 I tiarArduliulu 

ni7rtraniulzii'ucr4414 

1115iitil5tr110Zirmt1151501i5f1affirtaDdlatitlID111611 

V17:1114411,1fl'J11JI1  inNznInnun15fauf111ifi11t1011511.1 	 f141/ 

1. inniurrinniiilvluntii01111M1141,1111,11,6triiviluluttnrmilAialuni5 

1,7111fitial nillttnizigutiDunr.fiTuniitztlu viloui4rtumniiitniutlulthhzvoililly 

2. ilifilit111:11111,111111119fitifilffnfisliliilL114 LAtlfl frillIff111110111f1111.11111111.1 

nilfform 00t11111113.1101114fitliAfriff9li unznilliitvuo 

frais'ouirmfillvVill yilltralownrra u11 m-mtavitm 
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3. 1lf1111A11117t111.1111111141146d14111Z111J 	 iifill111011f101J Ilf1113J 

illi1S195011 ilfrillb111111DZO3t1b5111 111911t11tIllill ilf11111Liloiluluvrtita4 	Li 
tifilililli1046,641-186149111191PM 	 tianitiootiiiitiviontiThfnuolif  

2.5.3 11111111fiVIDIJifINUTIMYlidY11,111111101-1 

14inInnilkirnialtmulrbifamalutiitratiuummfirfouiqp.ampii'vn4 
V 

A-11,1 c11tlElfi 601111 VilInff (2540: 146-147) 1.Allf1113.1111111.1111111Y1fiff811 

IM,140fallt1111141.1f1116149181.11511141111fit111114171934 414111i411111111fid811111.11f1V1111N1 2 Ircifl 

1. 111111119M0111184f11, 11111Ci214 

unvii0491541Itu9r1f1rfou 
cioutramiloiatfl-runlfoufivrAinwuruitrulvilitlifue0W1111J9104f1119104q 

2. 11,111Mfiff€111111011[114 111110e1411111111f1V01111iri51lW9lf1614619f1t1111.111V;M: 

uoir.huninvemosmiquinivivtaini4 tUfISZ11411qt1,1/1114 
OlVfllIntucifilailmumnravolniu 

tiounnvou ummovoinnmpuniltillaidiumlvou unziannoilliulu4-niniunTh 

fir,Lniu4-36 iv4Irinnifirfouilfiplwirrti unziarunanumonliu inif115Vi'14118A1D11.1 

1111101461,1 	 44v-iwiliv5A14unr.fi-35-7011 

fifi 1. inif11111511 

2. '191f11111191119 

3. iflfliTti1111191 

4. i91411/f11551,f111:31 

5. if14111f111i4lf151:;11 

6. idillif1111.15.tliilltil 

1011.4 "ruDgfli (2540 : 28) liliff11111-11Fiflilii111111114idoilivipiairut-pgiAtt 

11,1111M10011501f111117:6145tini5 1in19nailminii,11111151.101,1 1131114:16i t111115fil111^cf111150 

liToluminvilwiwuousimmifin 
V1111111 flY1Y1fThU (2541: 73-98) 1111i111111111F1d€1115M4Der1Jtiniv111fl1515t111 

11111a911,11111191d011iffInItlf1111Y114r11.104411-145i14  illliflilt11414illf1151161,1P11,11111A-J 
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tcuirninfouimin 'utiniCriv-natru olgini114Au 2 Ilsztnvi ilatrumwouk 

unr,LIVIMIV0111.11M111-1 44trinnuirrimificrarTmplivmmultuynintrnifidi4 

intn10111.11Jitoiii111111r1 6 111114411 

ll111111fiff0111.11111f1111A1414601Th ( Subjective or Essay Test ) 

111111Y1flrfelill1114,1,11- Wfl ( True - False Test ) 

11:11111/91rfoutonniuiii ( Completation Test ) 

1111111f1f1V01111.111191011W11 ( Short Answer Test ) 

1.1111.1110rfEll1t11111illti ( Matching Test) 

ll11111141V811111111118f101011 ( Multiple Choice Test ) 

2.5.4 1113.1111111104f1115FINDallt1116114f1111101,1f16iffnVf15"  

oleo, 	unr,fituz ( 2548 : 41) 

lit11,191040011013J150111:i1114 2 61111iltr gO 

1. f1111191V(011111.11164f1411 ( Norm Referenced Measurement) VII8fIllifirOLLIJIJ 

64np:mflonilimaiiii9volnLanwraniioluttouniutionviinnii-mfiwiiii 

frrummiltruesnifinnlq 1141.1041f1111941111111itTilfill ill4flUilf11111V11111ills41.1 1114f1U1J 

fillurnimo400unr,rilullitti Vat1111Iff11111f111111flfl11 t115f112.19101104f1111101111MIN 

leltM 611111.11616UnlirlorilA'fIVAIV1A110 	 ii4liummov 

mruifilitifunnilulvtitjAni6niunmirioutiloil Iflothistuinzumainpianinfouva4 

lififiDli1011611f11,1t1111 111fA1J flZ11111,19:11f1111.1111.110fU011161111111.11itlIJS161.1611fIZL11,11.11184 

wmatruil;001141640r101.151i1111:46161,1 Vili4111.11611D1f115f10111,1,111111 Alii0f11Z.19161elflal 

n4ulthruitniurnmuruoluviartem itutitionuiiilfrinmminv tr,14fIZILUTIV 

iitniurnuiluhuniitiot 1.41matuumiA'imulturiAfirituuoiirta 

2. fl15YMV011111111illfIlleVi( Criterion Referenced Measurement) ViVflf111:-If1F0111J1.1 

iiwrapri Ifitiiifivannisillunininuninfouifunolo4lbri41.61,14061141usivataiou 

iimmdszvundAtlunileitru taiiiejanulzilA'1110:1111,11.91flPi1461,1t101111 l/flYlflflUfl ]S  

141unini4trriuiffluilviToiliafiliurramorprifitouru 

Imo 64441,1111511f1rf81111111164ffitlicifi G14li 	 lu 
4V  4 .1 fl1U fillur*fitifp04111111fidEll1LIMIJU 04111,10,011154111111FlintaciiiMA1441 

n4Intaritiiirmthil4fimucillluttoianitAvionwpaimintoninfothivinzuvi 

Mlitiltlfl1561 01,111D451619f11,11,1 9S401941,11filiTfluitnivitiiinsnii14 Ini411111091041115 
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2.5.5 11111111.1,NUtThiqnillJtplicillt1151181,1 

itiffilitIVVITV151111110 ( 2540 : 30) 

1. fllSilfilltlfitolq111ZralliViginIni 

i-nifinnuinumil iiimphr,ffiffialqiiinniitirroul4fffilihninntu4-lerriginlluii 
for,146Litrtammoonviniophrim LiuTuvFlIvivi 	 Idovnlitiluicrlt 
usimAutimiloontMnzinmill I tivi kivouhniinnittnizvfmtlinmrtfti niorry1 
ilqiitl511.14104fl111i.11111f1 

2. 1111114f1p.111.1111118440ffEEMeigif1111.1i110111.11114 IfICINM5II11111017,111111111101 

LannifivErublannzrfutiuminInfivizon-avzigi-dluvrmiTtilo go 	Timm 
fia 	IRoplumflunnimmuinivarrouiratomvii4tiult1 niuMurniiiilt, 
oiticfs'innymiitrouhu4otiitn, 	 uonvinil 
luttoimiiirrihuthlrlufanninoonlinin A:du rhanno,rtioffou ol0401- wu0114 
tvantlrfutiumiFinIslifiolosit-ratziiiniolvkliinulAsinumniquoviiurffivitlinmwm, 

3. fl151F11(111411JUDZMI1DIRR114111.11111fiff€111 Alt115LAIMJLIMAt11,148VDIAld'ill11.1 

514 lii814111l111119104470r10111.1Alennii4ifutoiniloffou IfloLiitnAusniuiimiowitivnlo4 
tilouthin4oniitnimitonnii4 ininflifivagenilecifliwiignolovintramalvniinn 
imaa414 11N01l1Wc~111~111111fl157tf151d11111918c^f8111J1G15 1U  

2.5.6 111151f111:',1111.111111fiffelJUUM50f101011 

lum1141,1111111fiff01111111A50M10111,4Bivinallqvicymmiouto46.1n 
t1111JilLMADdlAsliilitillIThf10111:ii.4404i1111015111,1 fie ilfl-nuenniin flf1111.16111110114 11l 1J  

ca, 	 d 4 91 	 <L, 
f1111111fOlni LINOHM1511R081.1M41.1fl111J19500191.fi  If161.11M111f1414 

1. f117111tilf1113J61f1A101104i111111Thrf811 IF10641D Slatifitilli'alff (2540 : 

116 - 119) 1414f11111F101:111,1liitnfillfilf1111.101fli1011844{1V01111i11.101111116fl&A,111111i14 

01UTLI4LIOUilin91orf81111Yuqn40461191U11,1061.1i10 91011ivillIJOilogo11i'MDilifillinl4f115 

lSUU F,,virfouviisditilfitiuutfiaziiiiiorrou 1̀,4 	invililaff011141:3111141700 1101  

FID'UomatuvolvlauliJormifi 11111,40r101111011J 01V9Zilf1111161111130iltlifiU111 

411Y 41,14409104iifnlmkriittniunin,iino4110rf011 filSZAilf1111161f1 9 111190 14 1114Y11J0flE14  

Stoilltn11161fllet10440V01161,1 IROYZI-111}11 5 1110111 
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0.85 - 1.00 trdil i1t_111111 

0.61 - 0.84 11.11Wi1 ti0ll'i1141'16 

0.41 - 0.61 IrdWil 

0.15 - 0.60 inJwii f10119714e1n 

0.00 - 0.14 trdnii ellf11J1f1 

1-iliti8061111611 0.20 - 0.80 

2. fl11111d1611.119i1111.1f19.10411111JY1f1V101.144 	 ( 2540 : 

120-122) 14111f1111.11A1Mil 1511410O1111,1f1113J1061111151AITAfItlIA"f111111:110,9110f(011TYYLitlfl 

fitufinnn 	um:dal/inn N500U 19111 	 Lint' 
umnoiwitehlonufniurninlo 91evouilY11inliiiitunttur,141Nunliutiongh41411NtA1q tlEI 

110VOIJil'enuiviiiiruntgifitmfu 	 Lmtinu-Mitrun 
MatSoniloatniii 11141q-nrimphtrrofriolli niAlultufiAnnimilitunlAnnfniu 

timihm1/2.truo4rFircucivlitplun4uoli tii 
611110i1113-IfILLIII14 4 12.141J fio  

171fl 11 0.02 itiTh 11 Ufl101U1991l1Uf11J0fJ oitmiffirdI4 

	

0.02 - 0.40 	 11611419i11111-1f11114 

0.40 - 0.60 trdail ri611119i1111411118011f117 
fi 

	

0.60 111,1 	1110-,11 UtatiltillAtifle111.11f1141.11,1110r101114 

f11fill1f111113J1ZMJ061r1i14974 0.21 - 1.00 tifiAlafr1V19114 

3. f111111filf1111.1141Dill1113€1filfillatI111041.1111111191V1011 

11115E1111 t1Y151 lifilfllfUlri (2540: 121-126 )1411 "1-141-1-il 111J1JVNIVOISii?1404 

Ltoilt114 	 iniuoutiarAoulthn fIllioni4u1nAuotill11 

Ifin1411111111f1V01191fliiilltiajrroun4miunifififif4tionnovinniliAti01.1013181,611.1 1150 

1n 4,l4 4f10fiflA0461,1 1,111111191V1011i41410111.1140::011.111011Tfitallal14f14tihrti1401.1 

f115f(81111v1atfi5worzutru111kinI1i0 i1 	 ILIthiff1VOUITllrlf11111 

Ci'tniurr4 AMVintrinuileikruasittummv01111111634f11111flAilamitmlifilArinninfpu 
4 4 	.0 vouun4lainiaio 	frinvolit-niumsavulkomminfltllIff€11M16f1f4 

frimilinATIANfiztr
I  
uuiilAinninfouvi

I  
nlo 

d  
artfu 0v1

I  
firAt141191041AfItlfinz0u4i1 140 

if1M10111Jfill 
I51:11i14flttlIfil 2 (pi 91111111V(014161.11149JailJ 2 f154 Iqt114 

11111111Arfaliii01611 t111114017.1111filDfilnli14 0 ell 1.00 liffinntimimatn.TuililAiDiti 

liii
4,  

13/1-1 M911911 19fUlTITYNIVIaltillUTLI 5.111.1114fItli910V0111110 KR- 20 IMJ9i1.1 
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4. 1115111filf1111J0114 (Validity) 1184111111Y1f1V811 

V11J1 l ST1 	( 2540 : 119-120) 14f1d111,111 f1111101111184f111"10All 

fill1M8f1f1h1Intil4f1=11.111113vPininnniliwiurdnanv vi1hr,v44 

1fif111110151 91E141,1111111A0011Llli414 3 1.11`ttflYI Raf111110119111.11118111  f1117JGI549111J1f1t1191 

ttMf11111915,1911/1It151V114 

rfp1191-i1 f11151111-11:VittiliMilV811f111411111,1f11511n1f11 'Ago 

1. nnilifiltniuoin,iit, 

2. f111111filOillitilltifl 

3. 1111111filf1")1111;03% 

4. f117111filf111/10114 

2.6 f11111114141010 

2.6.1 f111111111109181f1111.111411819 

f111111,1111019A1f1S-Inuniniliorivitn 4 t11,1111b1511 IlirfT1111t111841111-111if) 

911A414 Wiff11.115a4tflAtitlYitiiif1151.191Nfluiitlirultimniifiliamlalintlobilil 

11611.4frinnuinommuilviolv1-191:Iii 

119Jlitwilotrat11u ( 2546 : 793) 1411417111111J1Elliil 

vialv innut14 fl. 	toulv 1.1111FIZ 

i124 6N 111J1d914 n. ria`h aftnilt 

14481p1511911( 2548 : 226-227) 14111f1111.1111.116910*-1111J11,9110101)Pil 

waluitivitfk liumillfillutilimutonmfinitoit -ran

A

smlnymnn Aufilmqvuol 

untlAnoltruum go FnfutnilnialviiiiliTfluiTfun iu 

initut-11641v 

liniillir01104f1111711411.11'3111f4fillrie4F4Dfi€41110110 un:Auldo117Jnin1111611040441115 

tinr,fitur, ( 2548 : 42) 1414f1111111211111104f1111411^101Dlicil 

fl )11J1,14Yf01D Hing, iiantani4Erautiiii616iiiiitififnumuivivoionnnuiii um; 

rthwitrmAtmoi-14 kitlatiiinuolo4nninommilatillfiimomano 11384-m-viniiifi 

it57J91040111104 VIVII4O10iogthr,ra91041itho41ti 

IT46101 ( 2542 : 278-279) 14114111thilt1 
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1. filimInialtAmantruaifilluiVivuosnitifia le1616111,1'411f1111.11C0111170 411.1 

ISDIN1OfffIll'ifil4 '1 

2. fill1J144110191th-IFID9104ifilltIFICialt11414611044111:1,1€11.19114 

3. fillai941101011.1fill111411AUNDIJ19111f1111.161714111441 1.11:Zi111901-11r1fIlMJ 

f1111.1t),1119 9tlAaRoutaiuluilliar114114 i  w9riivr-1411 
vpl friariCrwolo 	 niqn-mailm 
,4 	9/4 

niqflind111-11 fillUIV111114 01992AJfil11Jigf1111111411111 W111,15% 	fr3111114411019 

oitnnAtJuli1140Tunai 

2.6.2 f111791f1113JC111€119 

1411 14filiautiintiumliwniuitrriolvviniofitnislii 
111010 lift.19flItlunr,fitur, ( 2548 : 36) 14fIdll'illIVIlififl119411,1019fillMtl 
j/ 	 01./ 

flIZYllUIVID1011f141,1 

1. ni51411111M0110111Twalrfouuluttoonummfmtradiokoninniutrmi 
iif11,11UtIV1111501(1114111A'fiNtldriielllitlfitivavelitSon Ii3Emoutiin-afirmr, 
eivoivfamiTiviolioluifiu 	Liu M11131111 Mflilfill1q11411,11.1ani0111119114 1 1M-.1 

flu 

2. f111V71111111alltiiiiiif11111114110191'1149154Y114111tItglif.:1401130.1111fIllfillat'51f115 

iii1149Z111111144DiellIA1193414 

3. filIfT9lf191 AUTifIllifit1111J11411015441flOrNifliflInilonemninant, 

llffii4D01191fMlItifi 	 Tidvnimit;itifmnItviiodi4v34ii4 tiaznilawmothlii 
71'64.161111111111,F411 

Viit.6911-111:1111V1917 ( 2542: 14) lflflrl1l J1 fillitilfY11111TIVID1VIMADA111501114 

f11Jf111U191119Y11 111 ilninii'szifilinvionmouo-nninirfiniiiiolf1119Z011.1 
9104mI9z19f1uni54t-r11itiufil1m010 othl 
fn4nNifilmisiololo 019110fifl&llt14111,1111145Alfirro4truiiifi 9111.1f11114149104 

viacriltififara.nurf 0111100  

1. iminffniwniviufito4tioianema l9fUYlYIl41U caw itarvin 
fillaf1111011111.1U-11114110415101)DilffINItlf 1.1411711141.tiiifill11061flfiuniliittio 

ttanifiumiiuu 

2. -'1fi14.1fItIlltlfAliO4f liln1€111 llill0,94111:111011clifitIT5114111 

111V36111,11041114 



42 

2.6.3 1115117Ilikitilf1111J1141101i1 

rilomnfilmilovolvAm-miiit-nifigiruomvoioa41fiiioni4 kiihri3JUt11484 

tvuoilownutinalmilnialvoi8FiTtiu 	?J'afrriu rilelvTinunnthztilutiitym 

thylolo thzirrufiluoinniefilm ItAllinzituutinnilihtifiumtMlfizituullu la r1191 

fint111,1711AMIA'fIlUf115iifi-numnotaa-malololt 

15161111,1fif11111Vil4W111111411019111411101M4 

118190t114.64 1Y11fl1J 5 fIZ:LLUIJ 

vialv tviifiv 4 fit'irtitl 

LittInt 1Y11f111 3 f11111111 

Ulnalt 2 flZ0,111.1 

111110190614i14 1Y11f111 1 f1n141J 

uviii-ptiotrithumfaargivialtiManuu nill4fitumatVilmillt-ih111,1fi414 

rialtoth4Fil 1141611 1 fir,L11.11.1 

Y1019 tY11f11J 2 fit'LL1111 

llillIsilt lVllflll 3 f1:31111,1 

11;11019 1Y11f11J 4 

11111019061461 	IY11f11J 5 MIAMI 
- 

1110rell1/1411151141V011f1111.111411010 	 tzl4f1Z1111,111 
fl")11n1414019tilii9i8j4i11. 115:3211,1i1111.1fi 

2.7 411114tlfillitIl91e4 

411419tliU115:: alff 

011 Ilan: Mitt] ( 2542 : 49-50) 

coilitiviiiii4m1601,1flillisIfflffOli'dositeiutumunr.frramAio 11-15Z41141137InAnNiilii 2 

04I17filit151111.1 IfininisnIntiou 

00141,1 2 flOt10 1141111VID0414111.11.1Ifif11411150.1151J The Geometer's Sketchpad f11tl11116) 

fl9fl511A1.1 3 111401011 flO V1/14111 VIVIDO4 itar.1114orrpi 

f1111q111101,1iqt11979f1914111.1iNathingil IlfIlinfl1111fifl0,1ilf11111r111.115f14111a1Villitlittaa,' 

wai'litirlvn.innauufluloffirreliiitondwit, ininIntiouniufnuqu Of1141JUU 1f1 1Y114  

ii viii5t4u 0.05 
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"guirm ( 2547 :1111fTfida 1011111FID11040111T011113Ji111iff1i 

11111111106Th liM1991f1Fwiet111L101.106191fliff41111041Tfa01,11750114111119101,141,1 1f10191 

I1lIttf1111 The Geometer's Sketchpad flp:1191.101114 'I:111971U 1111011141i10 11015UU1JbU1Jfy011111AV] 

YI 3 1,04154titrurfluifiYien iotivruf11119CF1111 i11111,1 60 fit/ If1011.1141.11,11.101101JcIll 

piniiiqvic114fl151501,1K0 thunnil untin tnitmloil1411,IMIlitigatte4uni5iifif111li't11.4 
v 

110414ODIJSZkili113.1"101J40111R011V11,11111. 01,1 U111111Sllfl5U The Geometer's Sketchpad 
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111401915(1 7131.11t11,Tfii 	 iciaol -ArrowniutjnaOl'UD4Ilatiiniu 
fl5a1H111111D4c141115it/ 

4) Lifil911lanliMils191111`1101M101111:191NfPfiliflill,  

5) ificiti1141111.7flfrillATITEAVtillTLIUDZifIVIALIG11,q141141611f11JVIAMILAD 

toiomillif1494)111 
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3.4 1111111d15i11'ill111104V1fi1lffell114.1311111110C161./50P14il7ltil1iI11JA11131111 

3.4.1 11151TILITZRYlif1T119104r11152(01-1 1111111111ZRYlif11W11049V1f111M1 

(1) 111`1  

01t15e16V(011iTh tiltiltd11031.1 	 ctauWalthr,r(unilauf1111411_11111151J GSP 
v 

ejAidiunls.aou '11111-1 3 fl 

1) Ylqd01111111Jallt11 (N=3) iiltltiflISfifilifliifilliiilcOf1111IMISZill ifil 5r.411 

thunnil 11M11141Jd014 atillat 1 flu umnalCiouti4DmiliDunviia19,04,4qn-nrfouitm 

iltvoutruulmi tinjulli4aufmialii"IndiulardvAqntliutrolillnqqviAlutilu 

nuvi41,111-yrrrui4v1iilliiAlt14 

2) Ylfififilnutn (N=10) iqutim:gat-nmitruilikmn-mioultkuLfil 0m-)u 
y 

3 fill 524111111lfla14ATI-13l1 4 flu Lla,InTlid0IATIVAI 3 fill iillicilt111lifIl5f.11-IfilfltJY1fla04 
v 

tiumaitnuimoDaltioutAmmiounvlial9i4 11aqffi5VLI 	
A 

liounviialiil4innilroDolt-14uLhu-nriuillzit-Thom9101aLIDILUZ11046VIDTILLDt lIf1601.4 

3) monaltifialinhtiNiniwuamnisrmut-Tullinioui5suicuutillwiilli 
y 	. 
1161Jilifitalfifi0111111115o1U2lifitlIOIDEIfiatl 1511.111-1 38 fill 11/111fi15tillii 13.1fIllilf1111 2550 

iOr_lilftittnnVilllitrIAYMU 230 fitIllIllIIMAllilfitiLlIll5111i111.161,19J04k19iM. 11Yad 

I fit 111111T111111J101WfDlitiOriltitillat11,1 5 91f1 lt41/111116911111 50 fly IIUU  

Ilan-11311-11-19111111.111111WaDIJVIltilral 1 1N111111111Ilitl 15 110 15 tlllILIU rdkl 65 tmiuu 

1111ii 2 flt111-11-1t1f111111J11V011fiDtnnli141,101-1 3 9,5,q A-11.11J116911TIJ 40 finalll 

llatflt111.11,N1111111111191V811Y1101_1Ylil 2 1&1111.111thlitl 15 910 15 MIMI VIII 55 finan1 

3 flt111,1111f1111111Y1K(ElitiMITalilllit1113 `11A 111U111111DS11dt130 fin11,114 

fltIlMalf1111.11.1111flnlrh.111Y1"1711  3 Ani11111151.10 15 4815 filt:111-11-111:0Z 60111t.1 1 91010 01311111 

571,1 55t-rrAmu 

Vical 4 fitimutinimumovautianzwillilou 4 NO 1.1.111.11116911.1'040 flt11111.1 

Ilanit.:111-11-151111111JIIV1flr(0111711(111Ylii 4 1&1111.11111Illt1 15 91015 8t.:111-111 5711 55 trtatind 

(2) vr64innlvIrmf1ilY1f1nalffEllIf1511114 4 

i9IFIDautrnic114ni51501111 A'slii(J1-14111111111J111Thr(01.11hfitit 110 4 i'lca011 iniTLI 40 910 Yl 10  

riTunimtlifniumn t-116-midiuunitanntiitniuSsOuulitA-) tirraullimlinwivoum 

ovallItinamImmuclinlvT9Iont 1 flt111411 viourimilabiomaiaoauuinniimil4a14 0 

fir11uumuumn1nclafizqmu11 
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(3) IlitintuumuUMIAVOilliao uoiatum tivinumamfiumlnirmin 
v  

111J1JY1AV011-10FMthArYli I'licrY14111N13J151f151:4111d1 E,:E2 11A/G1'61,9911114i1 3.5  

911511ii 3.5 itmthr.iiviiimvuommllrfautinnilmaoliiilltil omm5lvio ( N =38 ) 

i flr1111149J 

1.1.ViDt'1111 

5111f1:111111 

5r1rilllif111 

A1Mn f1111111,1111(11 

(40 f1t11111.1) 

111'1 ill 	1 65 1939 

1157 
4 

11161 2 55 1816 

WY1 ill  3 55 1709 

'Mil 4 55 1736 

513.1 230 7200 1157 

Ei  = 82.38 E2  = 76.12 

(4) 191101101-111VOUil91115::RYlif11119111J1flf114 iriffIllpi1lUllfij0f111V1811`114 

I115111151.1GSP YVS01Jf17U 11111111f111f1V111Y111.1 fi' OfTh•ILLrill CDYIf 

11111MV01111116111111t.111 

LiA)-) iViD1111111,1imasolt-i.unuoi-mtii19iall1 

3.4.2 f111111filf1111101f1siltifilii1111611111111 latfilf1111.401.71,1910111.111111191VD1l91V1Rd 

(1) witilfniuoiniiti fiAluititrun.tralliorfauigNflhipli1441111uni5ii111 
1. 11111111M1V011i11-171-1 66 910 Ithilfiff€1116111:14f11101-1171-117M/114(1111151 4 I5let114 

1if15IY1t111f1114f1141 2550 fl1f115U1JY11 ;1141411t11-111119111114 4 11Yllit.11,111.11LA1 

1 /2549 lihani 1 `17-ii1J4 30 11111 

2. 111NcdY11G191fnf115YlflrfeD11115 66 11*0 3.11511111:4110401.4E111-1filfi311101f1 (P) slfs9 

oitimild - ou,lzwill 0.2 — 0.8 IdAtiflfiltill-11Tillltt/f1 9111.0191fil 0.2 eitivw (r) )J1iNIUTEU411,1011 

f1"01,6t8f1 

3. tonsUarratnJ14180f11:0011114 411,r-)U 40 ?PO 11lt'fIDIJ410 111D1111111alii 1 

	

'11,171,1 13 110 HvlY1 2 011,1714 7 4f) 11Y1il 3 i11471,1 7 413 	4 iT1171,1 13 40 

	

fi 	 _ 
f1711.10111Dej5:11'ill 0 .4 - 0.7 ILM.lfil611-11tillittifIfV1 0.4 GIFU ill (illf1M-1111 fl1 1'1111 130) 

(2) Illtilf1-1111a0f1'1111D1111.111M1V011 i-11111.11-11541i1 
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111170 rfDIJ411.111,1 40110 WYNIa01 61111111301441,117b03J41114 it 4 	Mal fll 

1Y10111111411111 2550 fi1f1i5011ii 1 cilliliifl4liiiflOY1Rd04111a1 i11,1114 39 f1U I001-MIMID04 

1 Gif')I1J4 30 14111 11, A1-rti-mau-rlifilinIiiifilfi-mwtaliU1101111.11.1110r(01111.1.111611fli4D1A(^10 
q 	 , =“ra 	•re f115rf 01.1f151tAtll lflelM110491-30T59.104 VMS-5%110MA 	Ilfrpl KR -21 OITA tivitItv, 

2548 : 157 ) iitilt1111AfiOlf000:: 84.28 A'1111f1W1-1-)fl fl 2 

(3) GliiiiiiiiluitimmRrrouiflroihnplivrisinmitnvioutitrutintuutmqvaviqpm 

elvflYIEW14f1111301.111A'sltitll 41111f1N14111 11 1 LIM: Mt-MI.17fl II 2 11.=11111.11461.0143J9°1')Otill 

ltifilfatal 1 1,1Mr, 	 2 ilf-1111111111 2551 

3.5 0111111J11111-311403jd 

3.5.1 ni5iiiiniqa411,11:1fIlitIVI 411111.1f115911 

1)1116110f111M011ti
9 

lAWM0119.11t'ihlinlYILIA'11111110WD1191filllIf1e0U4141,10 0:11 

91c70ti1li511101-I1NtUVIMli1q5. 419114iVIS 12 i'le4.,eillTf111111,110111154f11,1ThlfliiMAIVI 2 

fiArrautio ait156154 u9irttp n4Inionalvouifiu 5ivitrummlini Wilfititadial 3/1 

0;0.1:1141Jf111MIJ WOUIf105iVEMILLIJ1111f1614 lif1l501,1404 3/3 

2) fiDliVilfllIV01A105iV01-10,1.1111119i flitlf4,1;"0144101..111.1alfliifYliMSILIUM.:1111 

140a 015ffMnill Iool'irroutruulmilvifivaiimermiii 	 111411D1 4 

JU 

3) 0.6,111IfilifilliTa041149J401(41.111VIDD4 um; fIllf171.1q1J141fIliaff 014f1146?10161-1 

4) 1115MMOsIff0111411d1r1D1191'00q111fili01,1ii 1 ilfilIaf1111 2551 0111.1911114ff 011 

tinFruplIlsi titrw 
5) matNIzot na-rnfinomituz(rliti 141J1111firilff TYTA10.1-1:31AIJIVII; 

6) HA'sninihnfonnetru illt11111fMniqr4Diiitpli'llismiliitrwhOLLIMINVOU 

n 01,4 ifl 	 1 volnu 
0, 

7) 101?(Ilfififillataillliflii0111143J1/AMIL1113311H0f1111A11019110,91Thl5EWT11.1 

8)1.11FMrliffill'4111111110141101Y1.t'lr(041141.1llat1M1115111n1.itifil1IJA4VI0L1101 
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3.5.2 11151111.14M1D1111f115k11,11til 

4-mluni5vTaumpilii 
1) 411,111,11115011511f12111111filitrai 2 ilf115g11111 2551 IflE19Y101111itilfill 

IM417D1 4 it! SdYi 11S IUYI 7-8 um: 14-15 f9lJf91ii1,1i?  2552 fit 1.111191'101A"0519f4 

iiljaMf1511.1 

2) (iouni7ouniviorrouifitymit-Tufialkoulawanniovouiorohimil  

3) 11oSiclirfflf115011511 

wwniliittruviA'4LitywimiLuummouiqporliitpiiiihintosnIfiCieni 
4) iAfIT11.111411010110461,41ii1111501J511116'1A4M111011511 

5) IliclanillifivouiAplarlutivlivillni5Cinuar,nni5-lotnniAlvio14141.11 
If1511,1191D11.1 

3.6 nillifilizIgav 

3.6.1 411,11Tflt5 

(1) t1151.11iErtltii011PM711q11'41411111161,1110411fIlin 2 *I Aiiiiun-misni 
1) iiin5zonitivowo-inniwqrfouiqrAinhtyniSIAllilfititlailiTlfltit1141.11 

915101141:111.111,1 TheilDi191D11C1f1 111 1 (lZttlal 	 Iiiimominnii 1 11€1 

X110 fltiLl.114 

2) IllfittlInliflr-IDffilqvii.iiiismiltiou 1,1A11.1611110114.111flffAltar.4141J 

f1'Il1t11.1 3.11 	 t-test 1.1,113.1 Two independent samples design 

(2) nil-liminiiiitiifi-rmirmalimmintioual-11111,1fIlIA114 

Ilicsmn-mhziliwoinitutrifinlivihmalruasnifultnInumaonn 

itf111tViet&111112511111113.119153.11t3J1illti1 5 It A'111.11111filicIAEJUDVIllfilfiTILIS1011,1114 

1119111114 .111ti1lat1 iltuifniwillvioliruolninfouiqt`Avou 

11:11111111i'1'11f111111111Aial,o 
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filMbt1 4.50 - 5.00 113J1661 ilf1-1111110401t111fliiq0 

filMh 3.50 - 4.49 11111t1t11 ilfr111J110181911111 

tilMt1 2.50 - 3.49 119J1t1t14 ilf11111114110191.111114 

fi1l.U1t1 1.50 - 2.49 113J1661 ilf11111i441101.91100 

filtilAEJ 1.00 - 1.49 11111t1fil ijin11.11141101t1IDtliiqfl 

3.6.2 4111f111kIttlf1,1 

(1) niIrditutilown145.nrillfiouni5ounummA)ountoifiliiiiiiiimil 
rroulooTivoutrirolvai 
1) Ilinnwutilomuvinmsvifiranriocorliitplicillnistiowiaunilmin, 

tiDni6limainlanollapimmu ImAlocioamp 14 1 f1,131111,1`116711 91avilmiVallioav 
Hi'oviouuinn-il 1 	0 fid11UlJ 

2) Illfltlarl,191110,1111YIK(011iM,IDthJtillifiDlItIlIDIJIIJIlanliA'1111501.111J1J1 

t-test 111111 One sample pretest-posttest design 

(2) fIllalf111:14111filf1111J111110191101filiillilil1MIDIM1 

loncon-mhzaihnintanriqn-nuilovolotAsdurfoni7ounmalfqiigiiii 
nilounayafmr,4 Allt1111.1ifliAf111111141101kIGUD466`thillf115811511U111J1119151JIMlitifil 

5 Ir,h11.11111f11MhtlOn11f11t1n11J11JtA111143J101211,1 111t11IIIAJ c1143111,i1011filliflt1141.110 

cm7tult-niAviolttaltizfitrwitnni'itivia-Tirfatatuuliili 
filM&J 4.50 - 5.00 Vi1J1tle14 ilf1111111411D1§11.11f1C110 

filAtl 3.50 - 4.49 113.110i1/121111111,141101101.11f1 

f11l46 2.50 - 3.49 11111fligl4 ilf111111141/0101.111M11 

till,Ph 1.50 - 2.40 111.11tli124 3117111i4VID1VITal 

fill,PAt1 1.00 - 1.49 1,11.11fli124 iifnimloolvtlatifiqo 

3.7 criiiiyililunillinlingelja 

(1) tcmitillIlunilviltunimfitalrio 

1) filkIfillf1111Jr(091f404 IOC 	 2526 :111Y1 88-90) 

IOC = R  
N 

tilD IOC ;10411.1fiiiinfOAfiklIVI61140A1t1111614MitUrVIOn1111 

ER 401-M11119101f11'11111,1frillIfif11111491D41.5611l1t11,7M1 

N 



66 

2) 4,915i1114511,1f1111.11th:L'fi'VlifITII (it1t1141451,1111114 ,2525 : 490-491) 

	)
Nx  

E = 	x100 
1 	A 

WAD E gOihrailifillit11:111111t11111041115V01,1IfIeTiVOIII1111111111 
1 

x tiafiniuumni9ion-mwriamilativi551nr,vilsultnlusinzam 
N 't1Di11171111'1111/114 

A hfil'1111141PU011i1111/1AVD1111186V151115.111i111161,Iinlifil 

E = 	x 100 
2 

IAD E gOihr.ilili111119101NDA'lliVitlflfln11111M11111111WD11iqNDalltpli 
2 
y gatmannui71149itinimmou-IANnviiityniciA'AnvInimint 
N cio -nrytnIniltru 
B tiDflnan./1,h91D1111111YIKM115"flNaiiiiirvii 

(2) rmiLtnit,4t-auraotalwu 04111166U l=f1ZP:11911ii1f111B115111A01+1111,11 

f1-3114:149;9119iDlilli 

1) fillD,&.1 (Mean) tillnilltlf1Q1 

Zx 
N 

LLD 	gafilLP,&011fitrai 

flON011111101finit,11,11TY1111N1 

5  tiMiu-nanni111wilun4Ini-)064 
2) filf11111liitl1111111119111111 (Standard Deviation) iill17ill1lf1715 

S.D = 	  
NEx 2  -(Ex)2  

N(N -1) 

MID S.D 

x ilafizumflutwiflni-yvaln*Joilacill 
N 

nilminNatinthnilutnimllymbruvllInCinuarmAgliun-mnnumil 

Z x  
N 

00f4111n1 
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tilM`A0 4.50 - 5.00 11111061 ilf111101111101911111`rigfi 

f1111A0 3.50 - 4.49 111110f1,9 ilf1701Y1111013110 

f1llat1 2.50 -3.49 111110t14 ilfY)1111/141101Td11J1101,9 

filMh 1.50 - 2.49 113110i14 ilf1111.1Y111101i11100 

filM`62 t1 1.00 - 1.49 1,0110t14 iit1111011110191100c1fV1 

(3) fil591,051rAffrinirlywill-ruouRiAlT11111501151114r101144i1 
Z 

t= 	
D  

\INE D 2  - (E 0)2  

N -1 

010 t 

• flor4m1149w4fintuutiothianiA415vu 
1, 

N fiDi11-411140sIVIM 1Dri  

(4) n-nitt1511'4tIlit11JilltrUNarliliplillalf141n1flD01611f141JMINIJ411,o5i4i1 

t y, ^  Y2  , 

V si2  INI +s,2 1N2  

dip 1 

Yi ,Y2 gotiiiiihtD1n4Vi-)064 

2 	2 
S S tiofilfrinnahthilitcon4uoi-Jatill 

	

5 	2 

N1  , N2  titinnumninitin*Joi-mtill 

(5) Infiltrmitihniu(Rdiabilitovasurnymrfoa-m-Titolvmoi.  
1979;915 51411 ( itiTS Mg 	i1,1„ 2548: 157 ) 

V15 KR - 21 r„ = 	
n

1 
.7,,  

n-1{ 
	

ns2 
 JJ 
 

	

n 	f1fJ 4111171,148`11011011JYKIV1011 

— 31 d ay  

	

X 	0 flr,1011,119,001101fit'LLUIM011114111111 

	

s 	fly ntrularnamthilnufizianivou-imulAmtf915 2 

s 2 
= 

NE X2  - (E X)2  

010 N ?AIWA-am 

X tiffilt10.,019104111inn11,1 

troll 
N2 
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(6) f117111d1f1111111111,91n0111,1111MM01.114Vplil'411 (fiCso t)vii'91q, 2548 

: 141 ) 

PH  - PI,  p = P H + P L 	r = 
2n 

tua P ilafiltniutnntaAarrou 
r 

tIM'iu-nnalt-neat 
flainnutaffrumauciniun4wii 
tip iimufnilun4uviiilan4u911 

nistrdafiTuntineruoldi P 

.00 5 P <.20 mnbraorroutimmlownlvmmuull 

.205 P <.40 vanntilliaautiowtillenn 

.40 5 P <.60 innutilliaricuoini-unhunai4 

.60 5 P 5 .80 vantitilliaaufiowtilliit, 

.80 P 	luiativtiormu•iitewIll 
nilirdawynnuitmalfii r 

.40 5 r <1.00 
.30 5 r < .39 	vtulotisAittunIANIGravraviigviaroffrno-N9ial 

.20 5 r < .29 	mn6625Alitunvial4114tivioiDA5119dp 
-1.00 _ r <.19 mumemlairranInfrutun144anlimivlmiliVaal 



11159 ‘ifitlfs9iflfUtkiv5 'it_lUiA1111,111111/VMDJ 2 11114910Ug0 

oami I `'IirtIlinlnigno161117illif1114:1,117b113.14fIlifal 3 611D1151atrUcitlIVIM1Il5'  

9110111;05 12 611/10741/ 	 1 1Jn15 f1111 2551 IMJ111:1111111.1t1U 

DMIL11112 f143J rlD f1411111fia04 9J11,17U 33 fill VIDUIVItliiVinILI1U1113:1 11.'nfl3.1f1-111t1UrJ 

01U71,1 30 frill aollIqu'Tirfauttinnini viA41111411111.1,11511qaaliV191.1A-3 1451f151,1',440k1,D 

3 10.1f10 

1. 1111111:611EMINTOMM15VOUIMibVDUU11111111.1 

2. f11511rintiltruwnhti11b111ini5t5m11A)15tri5t1171ln9i11oaDlaniqo7gc1'ou 

tivulvairivnutnufpilouiqtairrauttinni4i 

3. f115111filtniUTITII0199.1D41,4161611flUVW1DOlilYADTiVOULL1J1J1111.1 

9101,1:4 2 4111111fIlIiRIUltlifli17191FUlMli'411fibt1114111111.1ill 3 9.10111113t111910100111V1 

1144115'911ilitliiDfl '11-131,1 23 l5JLSfJU iIllientOt 1 fill 173J 23 1114 iqtlf1111D11511163,9 

aniutnzi 	n 5 rwwil swirl t 	1 41 uniI iu 	 quinirui?  

Th1151111111 2551 116,991f11111EUnirfltgUllA14411ClUf1151lf15146DIV 2 1.1DlilD 

1. n1I11Jin1fitilMii3it-m611Jn1115nf1allf111011I1111M161t115011111 

2. iqlf1111r1111101i)9104flicliNOTiffEllat11111113j 
v 

ffpilikif1155iitfililValltrfUONW-111TifJ 5 ltD4f1D 

1. irmiiihr,fiviiniwuomminfauiouTirfautniulmi 

2. nindioutiltnicoriiitini'vmnilat11491D4fInanniA'Ititrinni-iivanwol 

iqu'ilvatunnilmittar.n4ufnuquilvouiquiivatuanninol 

3. fillYilfilfr)1149110‘k110,91:(fILIOUf19:11Y1f1nEll 3JG1D71iffDUllvv1113J 

4 nmintrillititrUNDalltTY14141111aMIGUEllflIfitrWlffld9li/f10141,1=11A)ni5oun 

5. flIVilfilf171U1111/0199101f1,7,f1t1191111rfOlilf131018)1VOULCU111113,1 

etairn-Itm-rnigavi .nYTTelE119.1W1014111J 5 00411S1411 
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4.1 1115111d5r,a91i111116110110f111ffOldiflraiff01-111,11111111:1 

fli1,14)it11491-ufun-miiihr,fiviiirrivolvini5nuiquiiaamtuulynifimintiou 

illtiowiituvialTiliiionliol 12 1141614911511c1 4.1 

9115101 4.1 LIV191015,1,'IfYli111119104191f115V(01.1911111151,191a0,01t541,501rriarild5114.09149151W15 

12 ( N =33) 

11116011 flt LIA,11,411 

1191M1111 

5')1ff1111.11111 

It'1121415t11,1 

f11111,11016411(11,1 

(40 flt1,11111) 

1111 ill  1 65 1611 

938 1.111i11  2 55 1397 

irviii 3 55 1324 

11Y1i1 4 55 1441 

I'M 230 5773 938 

El  = 76.06 E2  = 71.06 

, v 
91f191111,1ii 4.1 9t',14i11911115VOISIUSZFrIlinliAl 76.06 : 71.06fl4fli1111514191'lli 

;10 70 :70 

4.2 111511.1101111111f4Aiflltpli111.111151111.111001111111141,11.1115Z11-11.111410191d6161.111191E1 

Uffe1l1111111orni fiun4un-ruqu atrulotagffeititinninFi 

fitur,W5ii,1491-wilun-mintouigogimrnfirurniflpinhfrvii1vii4nilLitu 11A'lt1fil 
V 

frfltitYLIfilffalf143JLIMII11.19111.111,NUf1159111111111159ifallINd9111.191151,01 4.211M911511c1 4.3 
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011101 4.2 llfffi4fillillitildifillf1:311,11,1 n11:50nalliplimllf1151101111D4f141.11,10f101tiM',1141.1 

fl 	1t111 

041.1 

A -Ail 
nOnmaal 

(fir,l1111.11i111140miuli) 

n4w1'11Jp 

(Y1:Amman.' 40 finiuu) 

1 30 21 

2 30 	. 20 

3 23 21 

4 26 18 

5 24 19 

6 25 21 

7 25 26 

8 26 18 

9 26 18 

10 24 19 

11 26 19 

12 33 18 

13 34 17 

14 34 20 

15 30 19 

16 31 16 

17 33 18 

18 31 25 

19 26 18 

20 27 16 

21 28 32 

22 30 24 

23 26 29 

24 25 19 



72 

A1514i1 4.2 iirmln151d5ttutiioufizi11n1?ra1r2wohqviismln15t5o1J91a4n8nioaaltint 

n9:11WrIMIl (G10) 

nth.1 

4 1 411 il:  

n*rviona4 
d 

(u:311114i9111 40 fiZtlint) 

nthitrrup 

(firalltiti111 40 fitta414) 

25 30 20 

26 28 25 

27 30 28 

28 35 27 

29 30 20 

30 26 22 

31 29 

32 29 

33 28 

5'311 938 633 

MAO 28.424 21.1 
v 
SEIfMr. 71.06 52.75 

91f1V11514ill  4.2 1111-il fit LITIVILdfAID4f111TWIDDlilfil 28.424 flttliniFlOVILIfOtM.1: 
.4 es 

71.06 1104f1n111141711.1 	 i141Jf11 21.1 flt111.11-1 
d 

52.75 1101fir.411111MJ Mtlf1 Z1.11-11,11,PhIltAflIJIIAflEilff,Iflilflp:11f1111f121 7.324 flZ11.141,1 ?101 

111f0t1M,' 18.31 1104t1.1.311,11-11.1.1 

911514ill  4.3 LIVA4NanisitlinicineinfiiiqviivnlniIiitnap4n4lampp4unr.np:ufauguioiti 

rfiig t- test 

Group Statistics 

n4u N Mean Std. Deviation 
Std. Error 

Mean 
MUW4 	1 33 28.42 3.192 .556 

2 30 21.10 4.071 .743 
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Independent Samples Test 

Levene's Test for 
Equality o Variances t-test for Equality of Means 

99% Confidence 
Interva of the 

Mean Std. Error Difference 
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper 

AZUSISI Equal variances assurr 1.019 .317 7.984 61 .000 7.32 .917 4.885 9.763 
Equal variances not 
assumed 7.892 54.924 .000 7.32 .928 4.848 9.801 

t1f1A1511c1 4.3 	11161 d1 Sig =.000 11801171 0.01 6,1111,141Vilifilc,MihJfillillilf115 
iltnnaltTfultruno:umap4ciLlitouiotiAvautruulmiLtonoilltiuNflirutrvAillni5Citrwual 

n4lfrrug1J 4t50t1Io07brttr11119Ji1dni Imoirutivi#1,111n15Citwualn9:umflalvt-vii 
Nfli111q1(16111f1111,101.1i104fl4ufnuquillISTirfoutruminFladilii5t 

5 2; kl1 0.01 

4.3 1111411111M11.1111110101611Y1111M-M41.1110001iiIiOlgff01,1011111119.1 

flilalPilitflAlitiluni51411ntioun9:1JIM01010u(immaufnufnrillriockildoni5 
d  

CitnAmiTi'vrauttuulmi vialtint,roi)FfunilmoaaluA"-AA'NDA'191151Til 4.4 

911511i114.4 LIVN1sIfiltil.hlriiMnilfallitilf.111.1J1111A5111-1f1T11J1111101VUOTITflt101.1111.171flaDliiii 

viani5rrou10yTiriautkuulmi 

il 716flisthn2Jli 

w 
X S.D nistalarin 

1.  TqfmrfalAfic61141If11101,11&10/1-11111513014141J1f111-iliiill 4.58 0.50 
1 	.1 

illYla LUlfnigq 
2.  /11111401111-Dif1113Ji11rf1419 4.12 0.48 fillialunn 

3 i'.10f1151361,11-117V101,19ilt111111111fIlit1LIV11111f1q171 

Fi 1111,14uqf1551114 4.40 0.56 
-1n 

4 1011111.it1140 -15r(D1,1ilf11111111V1,119 4.52 0.62 VarialunfArlfl 

5 IlfltiEltilltn1111111AID111111711f11111111111101TArRa111 
w 

4.30 0.64 Alviainnn 

6 1IntiflUVflIn5tILIa11719111.1411n1011111AMITE11114 4.33 0.48 Villialialin 
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TAnmaufivii 
1152: It1951.:101.10601-ritatIllf16101111Mlil1-17:41'1J9hlihril 3 11.11111f1V791Y111VIT1491M1111i1M110 

tivulInvTomnnuilotillIfititmlandairiiltonnail4 itantmillnii'mnyvnurthr,Itmcif 
vitrantiou fi-nnibninht 	lintinilfrnuAlvialtuAigimpluin 140091fral 

Ifluidtrvidoflit-rantlkii 

4.4 f111111.11-111/11140i19-1991i911.111111111111/04Firliklfilffirlis t101411=Vii:101101.11111 

v 
OlflfMiillflflrltr101fnniilrffrtdll-15tfillildihtlafrHidci 3 918111111141.1010 

ianuf ImiinilamuinViiif11111,M1979,101fillffaucAuidalil'alvt1110Untlf4livi6A-] 
titlir.criitArniplaii9Jfmivnln1515n1101flIfliliOlfilM15111f10110AVIIA'lf115011111 thinfiyn  

144a91111911I1Virl 4.5 UM:911114Y1 4.6 

911514cl 4.5 Urf911fintlfUGOVTIRIVilrinfilnintalflp15191111r191ifitILUtarliAsTh1181111.1 

f11411 fir.ti1llifitnt01151J 

(f11'01.1149J 40) 

fini141-111A4011111 

(flnildal2J 40) 

Nwill 

1 11 18 7 

2 8 10 2 

3 21 29 8 

4 10 20 10 

5 14 27 13 

6 14 26 12 

7 11 24 13 

8 25 30 5 

9 13 30 17 

10 11 21 10 

11 14 31 17 

12 13 28 15 
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V11114ill 4.5 linslf1:311110.1Dirugri'vrilnillitnno4filfitilogivoli'doutani64m5minoio) 

fltlii tintlafiouauni 

(fitt11,11,114.13J 40) 

flt11111,111A"4011511 

(f1:11.1,11,611J 40) 

rQi111 

13 23 31 8 

14 11 27 16 

15 13 31 18 

16 14 27 13 

17 15 25 10 

18 16 31 15 

19 12 29 17 

20 16 26 10 

21 12 28 12 

22 20 35 11 

23 9 26 15 

511J 326 610 284 

X  14.173913 26.521739 12.347826 

fount 35.43 66.30 30.87 

llf101151111 4.5 1^111ilnialtIrOillitlirliillslf1151.101,11PAH1101filtlillAffiffccli'fiDlifill 

DIJIatil 14.17 f1111141,111Vof DOM' 35.43 1.1Ellflt111114111.1.Mflt111,1111a6VIA\If11501111111til 

26.52 flt:1.11,11,1 113v1Duar, 66.30 9101iltqL141,41J cif4n1,111,1ilLiitlfiltitid01111V101n4f-illIf11501151J 

liTLIPf1151A1T1111412.11,1,11ThDillItilliY111fIllet114A81.11119411.1 12.34 fir, Lit11.11130119tA
d  

r, 

30.87 ilDsIfIt111.11,11113J 

011514Y 14.6 lArrfl1PIDMITditillicitlilPInifinlY16111f1151.161,111€1,9t1IfltiolfliVfOliffi01,11.1MVIA'ff115 

01111JifiEll4rfiii t-test 

Paired Samples Statistics 
Std. Error 

Mean N Std. Deviation Mean 
Pair 1 	v, az atm 25.5652 23 4.94355 1.03080 

dauamu 14.1739 23 4.36569 .91031 
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Paired Samples Correlations 

N Correlation Sig. 
Pair 1 	1i6'■301111.1 & fi@Ua11511 23 .671 .000 

Paired Samples Test 
Paired Differences 

t df Sig. (2-tailed) Mean Std. Deviation 
Std. Error 

Mean 

99% Confidence 
Interval of the 

Difference 
Lower Upper 

Pair 1 	vikausu - riauau 11.3913 3.81074 .79459 9.1515 13.6311 14.336 22 .000 

91f1 11515Y1 4.6 YV1J71t11 Correlation -.671 	sig 0.000 < 0.01 1100115ll'i1 t12,111-111 

116111tH-111=flaUtitlUilf1T111S:INT1,4611 L 1 Olfl Sig = 0.000 1Jt111Jt70fl21 0.01 tz,'111-ii 

finanni6ltinfitniuttondlIficurifrutiouadiliiIIEJilfiturildagill5:;h1 0.01 ITutizi 

r4ohf111611111151101,16Ualflptil'Aff1M411A"lfl 158U5111115M44-mlivoutruculini fin -  i  

fiouni5omuDeilliTtlorlititmliiviii5a,Tu 0.01 

4.5 fillilflinfIlltIVIATIOlg1104firlaffilf19141101?ffallittralvitj 

116191flitA941W11158115111T5111Pif1151416)ila01,11111111111111A/"J f15f1f191ffiff915c1 

1.4151lf11581J51.111214 23 f111140 011111111V011f1111f1113J11111019c11.19i01115V101,1IWY"iintd 

11111111111 1, 'NMI-1319115.11c1 4.7 

V11711`tit1 4.71,1VW1fi1La0tntfi1f1'111.111J011111411101111W111111111"101991D1filflt1101111s1So15V11J910 

fl17rffaliAtrlidn1111111111111 

CI 5ionilthn1Ju .----A, S.D mstaJaNn 
I rnisrfaufiviigvim1417wwininfautasnimUltnnnlith 4.50 0.50 1141A1Di91Jinfiqfl 

2 ..9.1 . 	.Vd 	,:t: Ipinnvouuvramirruloanawaufnurtnatiwil'fill14 4.40 0.70 1111149111f1 

3 til@i11101149:11DfIliiMM9Thort1 4.30 0.70 'Nov DiT1111f1 

4 ThurrnmulgithlanFiJuutrynilluni5rfaulA'il 4.30 0.70 11,111a101nn 

5 YiTtaifITIIIL4-1194ruciaufi-iviwititifiafq 4.30 0.60 AllAi0199J1n 

6 yiTurnurnriniPionwilvInIDIANT,q1111VMAII1A1  4.20 0.60 11111&t fl 
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911511i1 4.7 11,MlltilISIMILLDnilfITMISIENIM-13J1911111,1f1719Ji11141019'UOlf1Zflti7191111Mliil;910 

f115dOLIIMciint41,1111J1111.i (9i0) 

11 I ionnihniiil x S.D frisuilaNa 

7 
,, 

f119101P11D41,11JIAMTMID1r1111f(01-1011114Yill-11AW)13Jfdillilr11 4.35 0.65 itililolonn 

8 ttualmiqvitnnuiinTartim,Chviilvinviilthiluii-mthelunn 

rfaul4 

4.60 0.60 AlMain-14'1'01 

9 11,111111f11Tfal 11Y1 1141h111,1IYi ill 1411 lal 711 MIL i'41691111.0114 4.52 0.51 1744Y1D1011nitrifl 

10 ',Lila flITW11171011rf awil-m141111:501,11,701114111M11141-1174Y1141114 

fltrOlfinoli"  

4.48 0.51 1,11111=1.13.11f1 

11 
v 	.4,  

vindininn?Whiunill4v1017douihrintu 4.35 0.49 VI maluin 

12 ViTlAqiifillrfatatinfiliidifilArtlitnirriiiiiilifinlinint4i4 4.43 0.59 Clvialiann 

13 9p1f111T(014
c
,1 

1
n El 

q
a l

V
1

I  
111J 5n1 tig 0 a 1111fl15111i EL MI V014  

„ 
4.50 0.60 Illyialunncirio 

14 
,...7; 	.1 

Tiff@IILLIJIJ1113ihMlf1M01-1111111111/1111i710D1117r101101111111 4.74 0.45 itrYiaiqlnalrfq 

15 YillififllIk1111411-1M11.11f17111kitlf1111514-TifiDIALIJIJIIIiik7t1 
g `efrilrrauu 

4.35 0.65 illyialuin 

16 
,, 	 ,, 

vi- uiltymiiu`lunilvattlualamileurnfuitruci 1 711,41_14114 

ihtlIJif'fIllAil 3 ISAilJ irld 

4.39 0.50 illvia`uin 

17 
v 	 v 

9p111-15-efal-niVrth1t;Itn11191atlifltidfffiffislfi:IlirifilihealatTiniiii 3 4.61 0.50 
A 

AllAIDlinilfalrfql 

18 
v 	 v 

r imrfaufiihtlennUau fIL.  CITI
AIL.  EMftiolfrinlillSZAli149714  

il 3 

4.61 0.50 illvial9Iiinifirfq 

19 viTurramolflivrautimilmilurfmrramiliJimuin-nrrou 

oialll 

4.43 0.59 Varialonn 

20 WIS LW CJILVI 	"I`i r(01-111,1J1J111114alr f115n14171061,9fl'IllIrdll 4.65 0.49 11,911D1q9J1flcifffl 

AEI 4.45 Ilsnialnlin 

111011511ii 4.7 111J71 filflti791111VrAi311713J11111019d0f115V014IMMV(01-ALIJIJ1111:1 

ti4nAlloualuinciqo Iquil7z4mIlvia`k 

vinifiqqlmiuniwial‘dfr 91,ffnwrouviilvTv-ammAionininfotNannifun-iith 

11111.11flITA11111111,1 

01111501111111TAM11.11:4T16'.11,0114 1,1q1115d01-19h814fivihnitiqnn-Clouniwinni5riau 
gct 

iiVIDIAtrinflHIA1-mpni5rfauiiiillf1,131610111f115ff0111131JGUILI arn-mroutanJ7,1oin,f9iafll, 

ti91411V1941,t;kIJ 	filJf11111111171 3 rf115dUarniVAE19111dOirntilt.aitinfltiOlinrfaild 

i'  5nT119h1i1dii.  3 	frntemnAiTircauttuulva:4-Rni,q017vrawriotillAyrril ri-)1151M115 
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1J5z:aliviinigafizfitilownrro153Jf1'nuillvuoU5t'A'uann uominjuiflumAolngtiofiloimilyil 

-ilfi,ptiloiffvoi"fulmIlmolo-ipnmouIotAlaautruulmillnni'vAlmolnin 



crIdwa aiiihumaniatniet= 

IoofV11F1flaifl15 

vauttuulmi cilphiuulini5vouttuulvaiily 	Wohifu ii5f,nou4-m 

rlf115VIDUillt001115V0111114 IthiLf1511 GSP LuliAflumlitillofivdnnouDtillariptif 
V 

ntw,fgol4frpir011151jEJ NW11511illi51t11.1M4M1-1011.11nTIrd 

5.1 "9-iG1cpilt'Cfs14611Dslf115TiEl 

1. 1.140rff111,1,M1111_15:)'fillif1111`1101r1f115V81,1f1t1191111M1M04111,1171; rniLMARIJ1915 

fISTA 51'1111r(lJniwiWu 11,M,111111f1A10111T111Thilf111;111Thelafrkill.W1 3 I061 5f11151,1,f1511 

GSP 111111_15"t,'FIllifl1119113J1flilt4 75 :75 

2. 1,411rit111S1611NDill1111116111f1151161111811Tfltinlik(011191tiNV(01111,111J1113j6117b 

v0uttliirdflF1 

3. tilagf1141fr119J1/1114019910111f1136111,intflpil101filMli0101115VIDIAMliVOTILLIJIJ 

4. 1,110`k11,11flIflidOff1V91i1431.1113110'.1111 

V 

5.2 TientiliortIliii 411,141-1f115f1114 

ov 
5.2.1 1101J1,1191910111153il 

N 
(1) 910111101q1111,1-10111 
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tilv0111flillAftVOli'S41141-11Tr011flf11110101,4149111114V11011tilf111141441,1211,1 

11Y1 5110511f 2544 110t91111111JUL101-11.101M111TIAltdillf115V1011.1110ThillrfAilLatalflillidel 

07:11-311Milif115 ihtnau1711f0111 4 uvi 41 

uvii 1 vial" ilium:1)3MM 

1.1T1Y1 2 f151Y1 

111113 5.11J11r11.1f11513f1Leill 

1111YI 4 f1-319JF11110 

(2) 1101JVU9111111111,13101Int'f19:11$170till 

1) 115t1f1f15`dStf101J4-10 11flt101,15nilliS%171. 01.111011-aii 3 11-1 

1VHflo~flfl 011!71! 161 1551101,1110r, 016V(01,10tralfr1rfAn1III11101111010I0f11V111111751 

-mu 161 153010171,1 161 f11-1 
A 

2) n 9:1101'10 thl1151. 101J 4-3 Efafl a MI 	17U tal On 1111 111 3 iltierWill 

ftilfff1M151/1 12111 f1011D151f115 1501-pItuofttervi(luinfulimq 1 11115.70 
 
1111  2551 

I516'01113t111/05111,0i9"f1A51i91512 0111-311 2 40111011 111,491fI7itil151S0fI1111li191lf 91 1q0 

11.1111i11,10 .6,1JWIllfp.1 1 401101-1 in-MI 30 MA tan*viwnal .7)0 1 401i1011 011-1711  33 011 

LI,M..111c:4":0101-/fliii91f11M1P111151L1011'0.11E1I0010111111 -7utiiinniu-ru 23 I7l15e1! 
I5115014az', 1 f1145711 23 fltlIqt1Tif1171S0fILLIJUL91tt1 

(3) /101119.1A4111i171.1,115V119711111111i0 

1) A -)Irdliiiinctiit-itrafitiou 

5 41 ganmouigey7irrouumilmi um-,m5rfatimputIn'6' 

G17i1thG1n, 

9iff01-11.1,11111111i 

2) 6"Ttliliicif111161101 

$6111J59114 110n15rfauTh07ivpu111J111119i 

ii-Hrthom ilvfinimalnrsian15ffauiONflhfivi'villt-mtltrwriautmr,m61 

ni501J59J1g07 arrautimilini 110a wynnlooltoiani5vtrwiquTivniumilmi 

(4) Imuvuo4-1115nnwiiillIluniviiit, 

tg0149N14101-1 2550 - fic1111011 2552 
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5.2.2 	Itharllf1119if1 
g d 	 •=i?  Iquniliqrsiammiltviltmtiouriavimmaal 

Aialunismwal Iqd1411,qt115V181.1ill flattP,IlitJe1141,1 Unt"hINflhipiivnlf-mfitnimA)frn 

1,1,A111401,14U9111111111WW041111f151,400111GOVIll 

5.2.3 if110100i1;1411,1f1159iitl 
Cv 	g 	Gov 9)9) A A 

11,1f115 -ntlf15114flila'pj-m1,q19stfi5olual1411151qtfill11 

(1) clioniaou ilv,maukm 
• 3, 

1) 00f111ff011igaIli5Lif151.1GSP1=6'9J41,137t01.14frEll'ilii 3 11118111 4 1111 

1 Aufifilumarimos 41117u 16 

1J IA 2 f15114 4111714 15 G1f 7I3J1 

Wilci 3 Vf3Jfl151,i1111(1,1 4111114 14 9l'7AI71 

MA 4 fr711JfIA'10 4111711 15 

2) fliiDflI11014115:;f1DIN1114 

1.  16117f11761119f1573Jf115116141111d3U 

2.  111111110VOlitiOnt'Will1161.4 

3.  1.1.111111W0a16111113611 

4.  

3) 111J9Jelf191sDl111111111 

(2) LLIJITINV011iflNflihitivivillni5LitwualilfIL'it1111,1,M6U01f11 

LLIJUIWO115ANflilItV16111f11113811i1 4 lalr7111T1_111fILIMI171,117b6114fIlail 3 
d,  

ilfltla'Odfaff11:U91,11,11111,11111110VIDULLIJUd511t19faRt801191011 4 91-ILVElf14114-11140 

tiandUlfilffr011iflnhfrilicf1111115i161,16VMV011flIflf110101M1i'171;1.411T1Jf111011511410 

(3) itlY115flfrillrVITVID19110111f1130141,1,MflZiliii01115V1014IqtlintILLIJ9J11111 

LLIJIJi0f111111111"101991811IfItiffilintfldilviaf115VIDUIMi'IMILLIJIJ1111i 4111114 2 

'II, 91A 	20 ?.10 

5.2.4 	filltillJTIIJ513J€?1'031fl 

(1) n151f1115711571J91D1Jc1Ah111815111 61111.41115411 

1) 111611,ffil5VD141711ANV10111151,/dYlifillAlltAA1111n01146111T111.1014171L1614 
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cifuvia7miiin5lio112 ri'1691r711.11111Uf11540111flialiffl LIM 2 f110(811i3DO'N176' -J556 

1.1,64 Viga fi0:111(WidDlrfOldIqUiidOTILLIJIJ111111411filitnill'al 3/1 lan1.0f111.111J V(01,1iflEJ 

''AV(DIAILIJIJtlfliiliVfafYIATTU1 3/3 

2) iialigllf115111VraiNV0111. 91E17iVOIlllirL111111 

Ltaz;n151916'on-n- vfouvill 	 itoirfqa 91411.11611,4119 

L‘i_lundi 4 

3) n4ranlitnniufalf19:11g0t141.111qflO1 tma;n4ufnufp.fhltlzpIvraufratnt-TIA 

4) nwvwdolvroulGis'nalvrovotooqi-ntlinci 1 ilnilOrmi 2551 0111.1911511V(011 

cdf1.61181I516011 
5) 9"IdoM,tE/MalYlqaDlfliUt6liEN131fl11111,Y1ff 14411,11411111,i1145nr, 411:W4D111 

64-ialunmoun*rvionalqi7williiivuoauCirlimal-nutillaq, 

6) liamqqnistiomiini5viqvmnficiarrugnuvilfmtiouAjmiummanuifl 

um,1111111LItninlliNaDlf150fILLIJUifl 

!" 7) mauurrqn-1511toliNduqvivnilnistlowl(alyilvoln*LaNnil 

(2) f1151f11J40104111f115i1011111fq 

P,11E1 

4ialuni5rimulm,q114 
1) 41111-1f11509J53Jf17,114flifliirtLicl 2 11flillff1111 2551 IMAYItY1f15itilf(11 

flilIt'eliot_11,11Ad1 4 ill 	 7-8 1, 	14-15 1,13J 11 1 ill 2552 	3.11119V161AtJ 
o 

119SfiflltiljaVflf15111 

2) fi011f1150115111g4111111111511S1rfalliM1T114f1A11110115114-1061,1thi1f1rfiThiq 

Nflihifvii"vviln-miouiliTtatnt-TA191tiullnliou 

3) 116'1 gl-Igff11501J511411,1111f115iffl-1114,7i'All1)111/1 V101J591FlarTlifilliT114 

f115(itnalAVinkmumniorrouiworiiiqvi6fA41.1outalvintiouaiiiiienfilifiliitili 

lIntltru 
4) iqi1-111117111"181V1101FIL11

51)  
151Jf11501J51111D1 VillrfAf11109J511 

5) iliNff1151(10ntliqNflalit)nivillni5LIMALLM.10f115ifriarilsrvia1414111 

If1511',40111 
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5.2.5 f11591f171 0   .■ 

2;4910V   fllt1,11,1f1154111,1 

(1) 	1111.111fltifill -11L111.1111551,f151Z,11409p 2 1,101i10 
.>d 

1) 11151.111tYlitilffUNflrflIfyntwilnilLitnaollIntin 2 ni.J 

1. tilf112:WlifilODU91flf11511qrfniqNaliqvi'rn-mniltiowpaa-intierwou 

infillovano5111f12,1i1414 Iotytiociomitel4 1 finurt4 	vrIolliviami?oviou 

o fituuu 

2. ilma almimarilliqvAnlimtiviniA'snioutaln9)maa4lia:,m1.1 
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um111filfrillItil4 t1111114111915111 ti1f1liPhiMill1t1'10116111flill41,11■1013915ili1fn11117191 

IND k̀g1101f115vcaulot61vrauti1Ju1199i ttflf,5,̀t,'6'11f1-311A111011:illWilii 



85 

111140 4.50 - 5.00 111110t140111.1111110191114 q1 
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1 tterm tiwrimulfditmaztiliimiti-uniniminnrnortov-iminititiviii1104111113/114 

1143.111000.14114114 37 MI 1141111-11-1F111910 

910iii Pii P, P11+ P, PH- P, P r 

1 8 2 10 6 0.50 0.50 

2 7 2 9 5 0.45 0.50 

3 9 4 13 5 0.65 0.50 

4 8 2 10 6 0.50 0.60 

5 8 3 13 5 0.55 0.50 

6 7 3 10 4 0.50 0.40 

7 7 2 9 5 0.45 0.50 

8 6 2 8 4 0.40 0.40 

9 6 2 8 4 0.40 0.40 

10 8 3 11 5 0.55 0.50 

11 9 2 11 7 0.55 0.70 

12 7 2 9 5 0.45 0.50 

13 8 3 11 .5 0.55 0.50 

14 8 3 11 5 0.55 0.50 

15 9 2 11 7 0.55 0.70 

16 8 3 11 5 0.55 0.50 

17 9 2 11 7 0.55 0.70 

18 7 3 10 4 0.50 0.40 

19 8 2 10 6 0.50 0.60 

20 8 3 11 5 0.55 0.50 

21 7 2 9 5 0.45 0.50 

22 8 3 11 5 0.55 0.50 

23 7 3 10 4 0.50 0.40 

24 6 2 8 4 0.40 0.40 

25 8 3 11 5 0.55 0.50 

26 8 2 10 6 0.50 0.60 

27 9 3 12 6 0.60 0.60 



p P„  PL  Tlf1V105 
2n 

39 	 P = 8+2  = 0.5 
2x10 
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9, 	A 
%Oil PH P, P11+ PL PH-  PL P r 

28 7 1 8 6 0.40 0.60 

29 7 3 10 4 0.50 0.40 

30 6 1 7 5 0.35 0.50 

31 7 2 9 5 0.45 0.50 

32 10 4 14 6 0.70 0.60 

33 6 1 7 5 0.35 0.50 

34 9 3 12 6 0.60 0.60 

35 10 3 13 7 0.65 0.70 

36 9 3 12 6 0.60 0.60 

37 9 4 13 5 0.65 0.50 

38 9 4 13 5 0.65 0.50 

39 8 2 10 6 0.50 0.60 

40 8 3 11 5 0.55 0.50 

'PI Je7U15 	n17m1d1tnim1n 

015111dAltrAltaffl 

91 	 Pli PL  f11 915 	r 

9139

n  

q,1,14 r =- 8 — 2 
0.6 

10 
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A tirNI 4f1:',111,11191f1M5a0111,1,111111A ff8111f1PlaMlfriTh13410111t1lf1-111111fO111161181 

illillY191d011 

flail X X2  

1 24 576 

2 32 1024 

3 21 441 

4 36 1296 

5 35 1225 

6 28 784 

7 34 1156 

8 20 400 

9 18 324 

10 23 529 

11 35 1225 

12 36 1296 

13 19 361 

14 36 1296 

15 19 361 

16 20 400 

17 31 961 

18 36 1296 

19 35 1225 

20 34 1156 

21 24 576 

22 34 1156 

23 21 441 

24 36 1296 
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13fl X X2  

25 34 1156 

26 27 729 

27 36 1296 

28 20 400 

29 20 400 

30 23 576 

31 31 961 

32 30 900 

33 21 441 

34 36 1296 

35 18 324 

36 20 400 

37 30 900 

38 36 1296 

39 32 1024 

E 1101 32900 

X 28.23 . 

Vilfilfl'IMAD1711 (Reliability) 4T.15111Ds1 	 ifin144,015 KR.-21 

V.(011 KR — 21 	r = 	x(n — x) 
tt n — 1 	ns2 

.44 

	

MD n 	ii0V711115a,'FfY161-311.14D1.4191041411111101r1D11 

	

n 	AID iTUTIVtiOrf011 

t116Pt19104fIZILULIV101111v4PI111 

SZ fillittil.171J111,19104fir,ittlUr(D11111UUU 
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s 2 NI X2  -(1X) 
N2  

2 (39 x 32900) — 101)2  
s = 

39 x 39 

1283100 —1212201 

1521 

= 46.61 

1111114d11144015 KR - 21 

r 	

40  (
1 

28.23(40— 28023)) 

" 	40 —1 	40 x 46.61 

= 1.026 ( 1 -0.1782) 

= 1.026 X 0.8218 

= 0.8428 

= 84.28% 

IHNI4i1111111T1Ad011M71111rIfilf1111Ja0171,1 84.28% 
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16,17 2 1 

6.110flafrEraffiltitp101f1711,19101 

dun-ntisuifurfoliTa1liiti-niuq111 
14 

13,14 

,15 

29,30 18,19, 

20,21 
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8 2 

6. tL45111111V1111115icsliehlr1019T-311,115 

14 

23 

1,2,3 

24 22 6 3 

7.1115:11111V1Jf115VihiefilafflOilL1117111 

lifutinill,11114 

28 25 , 26, 

27 

4 3 

8.uanmnikasmiltiNiufilivolvi 

r111J611Sn14 
31 32,33 

34 

35 5 3 

9.110f111011191i411111M11111V111J114111 

M14111flAiltlfl,114 

36,37 2 1 
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51 50 48,49  4 3 

12. 915:1111flt119-1111V11.11119V111PM11D1 

610011ii14 

39,40,  

43 44, 

6 4 

45,47  

13 	ili111taf1V1111=M;VOJ11111.101113411.1 

1245d1911151f151Thfl fl5T166gv1151111114 
0, 

56 1 1 

14 . II TitiVirl'111D1113420.1 T154115.111101114 52 58 2 2 
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59  

3 2 

16.lik111filfitinlaiitntillillT5911.1 

vitinininivill 9 IfIatilvair,ffi, 
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17. 1411114911t1t111912101i?  fr111.111  
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A 4 tiromunnihniluti-aisiinaivaaonNaloocyualtnrummouThemeanpitmln-n(ifyidiu 
9odTaaitmtlytii'lmAeltiicnvitu 

1q1.15 ;d14 

n15t5o1d5 

51on15d5n1J1l rivdNni5c1152,1111.4111511tiqii 

nuil 
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null 
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nail 
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IOC taflfl15 

iNi5tin 

1. 	V1-11115f1111 

tiloov91ol 

5a,1.11.1Allf115 

li36e11-114 

1. 91111619101111815n11A1M15 

3x+y-6= 0 	ttm,' x+2y-2=0 

n. 	(2,0) 	 6u. 	(0,-2) 

A. 	(2, -1) 	1 	.(-2,0) 

- 	(1 71116617110 

+1 +1 +1 1 'NU 

2. 9701A1,1111A1ADIJ11015VITIJA1J1115 

4x—y-6=0 	ttac,t; 3x+y-8=0 

n. (2, —2) 	 6u. (-2,2) 

fl. (O. —2) 	 1. 	(2,2) 

(A711.107110 

+1 +1 +I 1 lifiGli  

3. f110011%045n1IJAT1115 	-x  + 22- =1 
4 	3 

ttA2,' 3x + 4y =1 	gaiialq 

n. 	0,-0 	11. 	(8,-6)  
fl. 	(1,-1) 	1. 	IiiriAlA011 

(A711JL11110 

+1 +1 +1 licli 

2. 	A-11115t11_10f1 

14-i-min151fl 
rrilldIJA151,T51

tAiurfolAcHni5 

4. ddlildril1f1151A&MJ11171;51d1.4 

V1019171.1,115 

	

1 	 x 

	

fl. y 7-- — 	61. 	y=3-- 

	

x 	 5 
, fi. 	y=x2  -1 	1. 	xy=x-1 

(frmit4110 

+1 +1 +1 1 lili 
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frll  fl 1d YI IOC N11 f115 

1 2 3 

5. iT15ilildlIf115dOvild 

(1) 3x - y = 6 

(2) xy =- 6 

(3) — = Y 

GUalondi-)9,floial 

+ 1 +1 +1 1 isl 

fl. 	alit1151`31tAj1,1 '6'040 (1) 11,11111,1 

611. 40 (1) Itw..; (2) IfflIMJf1151,631Lehl 

40 (2) U1l ( 3) 1M4V11.11115615 1 1d  

1. 6110 (1) , (2), (3) IM-101.111151TilIALI 

(f1111.114111'h) 

6. 115 11^11101f1'113.4111^11.4 6'1015 1141,1d 11 

x 1111A11.-V11131 

x -3 -1 1 3 5 

y 1 3 5 7 9 

n. 1v911"14A51 	 11. 9 fl  

fl. -11.,1'314111.113J111frif6f1 '-111")1,11111,90{1 4 

1. €lfl1'1191Jfl111a fl 

(f12111I4119) 

+1 +1 104 

7. fit51,41111,1401AV1IIIITIV1111-1115 114 'u 

12"1115 y = 5x - 4 

	

. (0, -5) 	Cu. (1,-1) 

	

fl.. (0,-4) 	1. (4,0)   
5 

+1 +1 +1 1 104 

(fi2ait6111t) 

	

8. f15 -11^11101M117 3x - 4y -12 = 	(1A 

unu Y f11141 

fl. (0,-4) 	91. (0,-3) 
fl. (4,0) 	1. (-3,0) 

(fi1551fi51,4) 

+1 +1 +1 1 111 Ic' 
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V1115`<t;r1"14 

f1151it11-15 

510f1111httilll rrpipmnivihtialw„11151gaqi, 
Wall   

1 

e1tfl1 

2 

fitic; 

3 

IOC N1f115 

171917t1l 

1 
4. 	V11311501:iit114 9. f15101101r1111115 	4x-3y-12 = 0 +I +1 +1 1 1414 
n5-nAk15 9Thu81d x UM', LIMA Y itiV11q 

V1111115V15141) fl. (-3,0) diat 	(0,-4) 

VcalA''11,11151a 11. (3,0) 	tAdZ,' 	(0,-4) 

fl. 	(-3,0) uM,' 	(0,-4) 

1. (-4,0) 	LIM'," 	(0,-3) 

(finutliTh) 

10. n5iricualthq511fl irkiTuvl (0,0) +1 +1 +1 1 1414 
Ltat4111114611f1511^11101ViT1115 

3x - 4y -12 = 0 

n. 4x -3y -12 = 0 

Gu. 	3x = 2y 

fl. 6x -8y = 24 

1. 	x = -2y 

(f1151f111n1) 

11. f1511^1171161111.NA411511^1110Mf115 +1 +1 +1 1 1414 
Cluliolq 

. . 
I 

I 
_ 

t, 	'  , 
. i 
, 

• 44 

. 
. 
. 

fl. x - y = 6 	6u. 	x- y = -6 

fi. y-x = 6 	1. 	y - x = -6 

((i2iliIilit) 
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VIIJIVIAtie  

nemitul: 
510f115115nil1! nliJNan15ti5n1111611511tir?Si 

fnlii 
1 

frucii 
2 

nuii 
3 

loc Nann 

371915tul 

12. f1511̂117116111TAINf1511461101V(11111511440 

lq 

+1 +1 +1 1 lilci 

, — 	 

i± II! 

. 
— 

--- 

— 

;,i ; 	. 	±Ii .H 

„ 	.... 	. 
' 

. 	4 

fl. x —y = 6 	ii. 	3x+2y =6 
tl. x+ y = 6 	1. 	2x —3y = 6 

(fr-mxtillo 
13. V1111115 3x —4y-12=0 	/16fIlitla'Uti1115 

A. ATIA-N1541105Aii$111AfIld x Ltfl,t (WU y 

GIL 	6111q11,1d61136el1N151 

fl. 	Lf_11,16r114Ifil 

1. 	6fil-ivh1-111174111101teittA51 

(fl'illik k̀) 

+I +1 +1 	. 1 1111A1  

14. f151141101MJ1115 2x —3y = 6 tion5irriu 
lialq 

fl. 	II. 	 fl. 	1. 

+1 +1 11 1 'MN 

A '  

rir I- 1111\ it ,N 11 - 	\.. ._ 	. 	. 

(f1T11,16r]11) 

15. f151141101V11Jf115 	x = 	-5 	31A'fIllt11:,41,1 

ati1115 (winivilllo 
n. 	6f114191 (-5,0) 

IL 	1111-1(iii.491516111411-1151111SMI y 

ft. 	Lfhltif110151111-111IfillliflUx 
.4 Q 	111,111-JilvlatflUy 	6"qt1,1114 x 	11(0,5) 

+1 +1 +I 1 WIN 
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fl 1,1VI 
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fl a 
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IOC F4af115 

171917t1I1 
v 

5. 	Vf11J15t1d111 f1511^10i01`drItIM11f115510,111974.15`c1;1611 A fill +1 +1 +1 1 Ghru 
ItM11.11fl B 	lifV1011fIlt-1111110 	16 

fl'311.1111.110 y 

toln5lviii szurm14(4.121) . A I 
611114A14 ' 81,-  

15E- ; 

12G_ . , . 

I 	. 
I 1 

X * 
10 20 30 	0 0 60 	, 	ti  al Otrg1) 

16. A 61111100 B1.311 ill1M1152;t1;3111 

Willfl 

II. 	15 111A5 	II. 	20 111915 

fl. 	35 	11.1915 	4. 	50 61.1915 

(n1511111114) 

6. Olk1150110f1 

14-ilvoini5ii 
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nuliinnutiu 6u. 	3x-4y=12, 3x+4y=12 
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1. 	y = x -12 , x= y -12 

(1115171111114) 

18. 11511^1110,M111115 	4x-5y-20=0 +1 +1 +1 1 1,114 
um' 4x -5y -1= 0 1JA'Illitla'af11415 

v 
fl. 	6111411-1614 	 II. 	9Ilillf11111 

fl. 	IX11-1141140511iitnfill 
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1519A11llu11n9at11f1'o-Jtiu114-)14n519Al9Ju1U 
fiu 

fl. 	52,'ITLIVIIJA15W,,i111:19111V1011611,611E114f15114 

0111111fIliti1h161111A'')14n519^l6uu1uriu 
e, 	. 1. 	V11111110 fl. 	II. 	UM; 	fl. 

+1 +1 +1 1 W14 



143 

V1115:1.'dlfc 

n15tI01d5 

510f1151.1U,411,1 rfp_INDn15115rA9ltilmlIk1qii 

mai 

1 

nuil 

2 

flivii 

3 

IOC N0f115 

17,115f1,11 

23. ii■N1StUlti -19101111015r,IJIIM.1015 

3x — y = 6 um,' 	12x-4y = 24 

n. 	fifiloout;ity) 	11. 	13.441191011 

fl. 	ilfilV10111.11f1L118 	4. 	iirrolfiloott 

(f11551f151r4) 

+1 +1 +1 1 141Y 

9.11151,1111 

minilvin 

trIld 	'01$1̀'-) 

li11514 

tif1'.114111114 

24. Kr,flli.11,11,1 3000 Mil AVB1117015W1711Mt, 

100 1111/1 	11,M1117111= 	50 1111/1 521.161.1 45 

will] 	qq11Jb1d1JA5T11J110t 	100 111111.611111 

A. 	1200 1111/ 	11. 	1300 11117 

fl. 	1400 11111 	1. 	1500 11111 

(0151,1111.1141) 

+1 +1 +1 1 liMi 

25. 61fltrilit1611016114114611n1411111A4 5 

rvil 	11010̀11611,1"ItalitALLM,' 3 a117101NM'i14 

7101611,1')Idimalrh 81 mil61U1wil 

0. 	10 	 t. 	15 

fl. 	18 	 1. 	25 

(01511111f14) 

+1 +1 +1 1 111A)  

26. 6114-31.4111.11i1 2 Vail 	6111161UTLIidinfl 

l'')EJ 45 9,̀1,146-114 -314iiiillafILMVIA11614611 

oi-nnetytio16-04-)utF111 6'1611.4 -EIV'I'Innn-ilerol 

t11191o4N0i1'Jn9J 0,16111'11-1111,11111flv-moi-Hailvil 

ral cHA'0N,iffolttA6114--Jullvi06114-1141q 

fl. 	16 	 'U. 	27 

fl. 	38 	 1. 49 

(01511111114) 

+1 +1 +1 1 lilti 

10. 11111101 

wiroini5vicl 

lMviim1lfi 

firimufill'i 

14 

27. 91111V(111-1151ildUilYaLIVI 	(1,2) 110 

v.q (-3,4) 

fl. 	x — 2y + 3 = 0 	Gu. 	x — 2y -- 5 = 0 

fl. 	x+ 2y —3 = 0 	1. 	x+ 2y-5 = 0 

(f115'51f151n1) 

+1 +1 +1 1 141N 



144 

vphr,ra 

ni5(int,$: 

UW1511514111 rrytintilnIsnalw,,,,vnlItil-pii 

fli-all  

1 

fli4i71 

2 

filAil 

3 

IOC Na1115 

ci015t111 
A 28. tfin511A1 GU 0 1 ff 11 fl 15 kunu x illq 	(-3,0) 

LIM'&111411J 	V ci (0, 4) 	tl 111M.11115/101f15114 
yd'  14 

n. 4x -3y =1 	It 4x -3y =12 

fi. 3x - 4y =: 12 	1. 	4x -3y +12 ,-- 0 

(rmitfmni?) 

+1 +1 +1 1 'WU 

11.1_10fN 

-411 

65111f1i1101fl 

flAiltifill 

29. V1.11. 56111fltikldalatialq61111VJili fIS1061,1 

air 	-i 
n. 

- 	7 	. 	- ,- 	- 
'11. 

Vr.  fl. 

• 

	

" 	- 	. 
1. 	 r  

(f17ll4fl71ll01) 

+1 0 +1 0.66 1414 

v  30. dOfi lliiiDiflt1110101 

0 

	

C 	 12 

10 
E 	 16 8 

C 

2° 	 24 

1

4  Aik 	° 

B 	36 	 24 	A 
A 

Tail 	 Phi 2 

0 . 	511 ill 1 	LM,II1Jr(1111,14E12.1171W10614 

11. I11i14  2 trILIZ1IVIIIIIAMJcialt1614 

fl. VW; 1 tim-piii 21,1114V.In1111.1419.1ii 

fl Al El 614 

1. VA 1 LLM.,11111 2 latIV.IV111J114111 

i]t l 0 filA 

(f1711114119) 

+1 +1 0 0.66 11114 



145 

V11.11tV114 

11151101,1?9: 

510fl151151431,1 ardNan15thmi4n5lt-Itu-pri 

f11-1C; 

I 

fral 

2 

MA 

3 

IOC NW-115 

1Nt15t1,11 

31. fl1 165111fltrw1 BROWN f1A11061.17,11 

1,5111f1i1iV1 	LIGHT 

B 

H 

+1 0 +1 0.66 11111GY 

R 	 N 	

I 

 

• T PG 
0 	 W 

L 

lialqrtuni5luti5ni-i-4-ruttonpiticironlo 
fill 

fl. 	61<-> M 	itflZ,' 	OR <---> n 
ell . 	111<--> P 	111lt' 	BR 4---> LI 

fl. 	VP<--> 1 	1,1.1,.' 	WN*-->Ei 

1. 	R ‹-› r 	UM,' 	BR <-> TH 

(fryamilit) 
32. 91firdf1A)106110 33 	Grlalflrfil,11,11.1tiiiV(1.111061,1 

fl. 	111 <--> r 	11,M,' 	0<-> N 

9f. 	E'-> V 	um' 	r‹-› r 
fl. 	Ri‹--o, 	unz 	wi÷-0 
1. 	VP‹-› FP 	UM,' 	R' >1 

(fvramillt) 

+1 +1 0 0.66 1414 

33. 9111Z1.1f1Sit140 33 &151D1/21,11Mi1il% 
BR = RO 	 OW = RO fl. 

+1 0 +1 0.66 WU 

IG 	GH 	 HT 	IG 
RO OW 	 RO fl. 	= 	 4. 	BR = 
IG 	GH 	 HT 	TL 

(1115911-151t,'4) 

13. 1.1E1f1 

telovilifi 
vii1471) 

A 
ri11.101M111 

rrolvt.I 
dlofictl 

34. 91I1lqc1J1401 

fl. vit-IA)-mfildfuItliirvilfimp-ninni5 
A 	A„, 

61. vier111111MnallnpailfilarlkIfY11.1 
pi11A)1Elfil,1 

fl. vtatiihauclwilulitliinA)-mt-iu 
1. 	c6tio 

+1 +1 0 0.66 me( 



146 

vnilt'rnti 

f11lblnii 

llofilithtifiu nTLINan-milni:110,,,IT154quiliii 

hlllll 

1 

fl u il 
2 

flu ii 

3 

IOC Nflf115 

1N9l5t111 v 
35. iitlIt11161510f11-111910M1 

(1) rdrimoidnhArvillq al bifiqdcmaj0a, 

iid'itnii) 

(2) vdviamtviAvairaprviihriluti 1 	t111911 

Ai o till 

(3) 1114tnyiiiiyactilfiuriluti 1 um 

iio51ri-r1l Guol4iwiilvonlotiowairifiutMlvdiri 

fllorivi 

fl . 6110 (1) tp4aai02 

11. 	Etia ( 1 ) 	11,flL' (2) 9,  n 
n. 	Gila (i) um(3) 9u n 

,' 	9) 1. 	clf1111 3 	TO 

(f1T111166/11) 

+1 +1 +1 1 lirhi 

14.14 

ffiJiTFvual 

III 

VC11.1111MJ 

d10614114 

f115111 

Lvt q po ttatl 

LIANYI1114 

0, 
36. T111111011401.1411,16111flUrfDIVildD ltdil 

11.1 COKE - 	Ili 	SEAP 

E, 	 G 

Z ----7 
K 

4"--1:::--.77  0 
F 

0 

- 

+1 +1 0.66 111514'  

61 	CO 	= 	I 	9S11. , 	IF 	= 	9 clf11. 
— 

Ulf FP 	= 	3 94Y1171 	OK tn-uviik 

fl. 	2 	TU. 	T. 	2.5 	9524. 

fl. 	3 	TU. 	1. 	4 	9511. 

(f1T111t4119) 



147 

vrthalfi 

nmiuul 

510n151J5nliu rONan-n115t11J11lullqiu?,711 

0114Y1 

1 

fla'1 

2 

fluill  

3 

IOC F01115 

13915t111 
14. 14 

aullitol 

V-I 

a-11111401J 

fl S10614114 

1115111 

1194IN6rI16rt' 

itni11111U 

37. fillitlf11411M11413J FACE 611,111 

J111th13.1 BODY f1 1e1841 Malt-1'311101'3501J 

11111 01ji1411JFACELY1-119111 24 9f1.1. ual; 

f1-311.101-1501161101,111Ffill&ill BODY (.l1-1611 	40 

c1fil. 61511 a1116Jr011 BODY 11 ?1'1411,14,14,901-3 6 

o1f11. f51-11-ItiVOJI-TElfilI.,.111-) Illi11f1 

fl. 	2.1 	%L. 	 'U. 	2.4 	9111. 

fl. 	3.6 	9111. 	 Q 	10 	9f1.1. 

(f1-111114110 

+1 0 +1 0.66 11114 

38. 91fl 	IJ ABCD - VII HEFG 	95141fi191ej1 

x 

H 

A 	ipp B 	

G 

2 	

30 

	

x 	

12 

b 

3 	C 	E 	z 	F 

	

fl. 	x = 5 	 11. 	x = 6 

	

fl. 	x = 4 	 A. 	y = 4 

(M111117110 

+1 +1 +1 1 11114 

39. 91140 38 9S111f11 	z 

fl. 	15 	 'U. 	16 

fl. 	18 	 S. 	20 

(Y1T111111119) 

+1 +1 +1 1 1414 

40. 91140 38 	'01111d11101 y 

11. 	y 	= 4 	 11. 	y = 4 

fl. 	y = 8 	 S. 	y= 	4 

(n17-Itn512.4) 

+1 +1 +1 1 lir hi 



148 

51t1f1151.15tifIld rqdNw1151hn7ll,161154quqiii 

IOC 

2 3 iic015tUl 
41. 911151d V111104111 ABC 51in19Jadt11.1 	+1 

DEF f11 4111AC tfl") 10 Al14F11.11915 UM; EF : FD 

= 3:5 112-1 	11-1f1-111101T11014114 BC 

E 

C 
D 

II. 4 cli3J. 

fl. 8 9S1J. 

11. 	6 9f11. 

1. 10 °Jill 

(111551f151'.11) 

42. tfiC11.11110e1011115iflf1111J9:1110141)131 10E1 	+1 

14611 tellliqt11910141-1111M11-3 1211105 ifl111 

91o1o196o1l4tr2 1.8 L3J915 cS1V11.1951t1K(1 1.5 

111915 41-1141will5 

20 11915 	 11. 15 111q5 

12 111V15 	 Q 10 111015 

(f1151f151,4) 

43. 171-11q01-1 8 61M15 T1q111q611filtriAll L310 	+1 

ff3Jibg4111:11,11M11,14vTIII4 —5 611D1111,11Th ITTleafl 8 

71f1N14111 011q1,1I6U101f1D13.11Villlflfiltilll 4 

13.1915 

11. 2.4 1IJA5 

6.4 IIIMS 

II. 4 .8 11.p15 

Q 8.4 WAS 

(111191f151Z11) 

+1 +1 

+ 1 + 1 

+1 +1 104 



149 

voihz54 5-ion15115nfiu vfpfroni5thniiqvillItu-pri 
111515E11111 WII V1 Mill'  1114:11 IOC Nann 

1 2 3 171915f111 
, d1Vf1101 44. 	 ,a,44 99181f115iF15tflt,'111V,F1Tif1144 0 +i +1 0.66 1111N 

c11 9,F1 Q11.47,91.10151411.1friVhirliiflgOV1P 

tfiiF15:,11,', 	QL 14 63 111915 	Ita`ct,' KR = 72 

111915 	G15511 	0511121 	PQ Iffl„M;ffl',V11,913/111F1 

P 

Q L imMIlL 

95 

ink K 72 	R 

fl. 	556 	11105 	91. 	660 	111A5 

ft 	665 	11105 	1. 	705 	111915 

(n1521f1512,4) 

15. 1441'114 45. 	tilNalf115111f1"113Jf1"5141JOILII'llWil +1 +1 +1 1 1114 
1/110-16191111Mli 1117/1 t1f1V1 P el51F1Q 	f?111111F111'1151,'ER,' ST 

5v.4 f1-311.11"0141 fird 15 111915 RT 81'1 	18 OAS um,' PR 
w 	, 

alt11111W1 I:40 61"3 	75 	11J915 	011,1121 017 fif1114131915 

1r(311171111R1 

fl5r.,11'31-1111511,1 
P 

S 
R _A 4 I 0 Is  
/ 

41141115 
• 

T  IV 

Lifikill f115 

lvtviqr4a f115 
fl. 	45 	111915 	U. 	55 	111115 

vtallithl 11a:,' 
fl. 	60 	111915 	Q 	75 	111915 

friniiifi3t31, 
N 

rf11V554 

0151.°4111J145 



150 

V11J5tVf4fc 

niItiou,$), 

51t1f115115n111-1 apiNanisihniim:Immiqii 

men 
1 

fluii 
2 

frai 
3 

IOC r-Iflilll 

lit-nail 

46. 951j0U1111 

X15111 	f911111,141% 

B 

A 

IT 

`el. 

60 (111iltAlL11915) 

v 
-1f1-311.1flN111101111.411;105tAlt 

CD = 15 DE = 8 UM', 

15 

AB 

AC = 

D 

8 

E 

111915 

+1 +1 +1 1 1ilci 

60 Cilli. 

48 	111915 	11. 	42 	111915 

40 	13J05 	1. 	32 

(n15111111195) 

47. fillfla ,19 111d IY
A  

EJ3J FACE 6115U 
1 A 

TI
A

H AJ 

BODY flAjlf_1614 	Iqt..117;f1-311M1-150115:L11101 

j1111tlIJ FACE tifilfill 24 'NU. LIAtfrialtin 

	

5011/101511j114.13J BODY Vvi 1 ii9J 40 	clfll. 

ell 51i FI191jf.111 BODY il 4TWIlitlf.11-3 6 919J. 

411,1firf11110151.49n1-311fillq 

fl. 	2.1 	9111. 	11. 	2.4 	%L. 

fl. 	3.6 	%L. 	1. 	10 9f3J . 

(n1151fi51a,4) 
„; 

 0 +1 +1 0.66 1111N 

48. Vf111;711F1cUif15011-101,19Nedi3J41-191f11111,111i 

1111•911ff912;i1.400f1 	12 fiIN11915 llAllin A tin 
4 1 	a 	a 

Mtn 1111/11111i1111140 	15 flIMASeilk11.1fl B 
91  11,MMEn1111111Y11191n1V11 21 FantiNlItIlATIld 

C 11111/111171ffbrefl 3 fli1111A5 aziwt-oR 5 

i191A111fl C 411.191,1111114,114l0th111 91t- 9i- 14 

mingrvi115 

fl. 	31 iii=105 	11. 	21 flifflinll 

ft. 	15 iiIM1J915 	1. 	13 flIMJ05 

(n151111t114) 

+1 +1 +1 1 11114 



151 

VlIhr,d14 

tmtitrui: 
51f_lf1151.h.t11117 rcidNafmihnilta,,,mlqaqi, 

WI-di 

1 

fil-lil 

2 

MA 

3 

IOC n1111 

13911t111 
16. 11-141,6111  

r11€11011.1541.1 

49. T101-1131,1111i3011M11114111 111111.11,15,1i 

rfillt1401Jefl-J41102.,' 	3 , 4 ant 5 	17-1 
v 

+1 +1 +1 1 1414 

14 011.141h1 95 	1 *1 6 17'1 t1T,t111F11/101,1111 
9., 	9./ 	-■ 	.., 	A 4,, Yln9 111.41 	..S101`V11ff1/11111.1flfW11511`W -1 

5 

..,l' 
91614'1 

Z v .r> fl. 	204 	fl15111-1-1 	11. 	216 	V115111-1-3 
v 	 v 

fl. 	228 A151117'1 	1. 	326 91151111-1 

(111511111n4) 

50. IMItFIIITInil'fl111.A114.11Alid 41017 +1 0 +1 0.66 WIN 
MUM, 6 101 cial.4411.4111101"1 	j34 	rlo tql, n 
ilovmami-Aut-louprjoijouounwil 91171W1 

v 	v 
f111,1411.1M', 	2 17'1 	9:',11114171,1111.141101-1 

AL- „ 
fl. 	31,104 	11011 T. 10,368 &17 

fl. 	2,592 	11D1.4 	1. 	216 Heald 
(n1511111114) 



152 

IVIIJ5,'ff4t1 

niultnli 

510111111113311.1 ffidNaninhtarn40154qturri 

fivni 
1 

fit-d 
2 

Mai 

3 

IOC G4Df115 

13111011 

51. tr1410.M'iTT1151f1V.'110flAil 	2 5I1i4 LiVilItSfl 

Ild1.1PiTlifildfiflffll 	12 9111. 	01-3 12 9111. nil 
ii 	2 	iil th f111,11,14ilflfl11 16 GIL . Ell) 18 911J. 

dnonmyinautilutrvilaio-361m14M,'fi') 

1/151f15`,1;1101101'1 11 9f1J. Ila au1mm116i 

gll',15-)f5114l191J1JLA'Ufill,11.1f1flfl145111l5 

(111111fil 	it ',‘' 3.14) 

fl. 	24 	Inf146'Ll1915 	11. 	18 	1.951,1F1t1105 

N. 	16 	Nialt1J017 	Q 	12 1,951.16'111915 

(111525f151A 

+1 0 +1 0.66 141A1  

17. DilfleJ 

6fIliflAniM,' 

ennigcuosl

1J3c1f1i 1A15,-,1Jq 

1/51{15a110f1 

fl5TJUdt, 

1/51naul4 

52. artniallu6ctividu)uv11151f15n1011Fil 

f111 	ttw‘ArliluilmulnlivildoswiTt4i.1,7,1J 

14 -r-i-nialfriolucvi%';4a114'pl-illiFiAis-11 
1,11015 

(11111161 	it ,'‘' 3.14) 

+1 0 +1 0.66 WU 

4,./. 	loa.i. 

loll. 	—a- 

fl. 	235.5 911711FTLIFIINI5 

91. 	314 	01151451f 1d 

N. 	321 	V111401111;i0J915 

4. 	471 	9115141151,1F1W015 

(f11111111J197) 



153 

S1on151J5:37114 

IOC 

53. NO1f115111113J -3f1f15,t011i1111/1511151t1 100 	+1 

111 8111ii_1145)Li4SE1MAT1 

50111111 56 L9S14g11105 4,11601125 19f1,1111.105 

91'40111̀1f15:',011611111,Slat.1111T0f1f101151111105 

	

fl. 7 0151111105 	11. 14 0151119J05 

	

fl. 21 0151111J05 	Q 28 0151111105 

(n1511111114) 

+1 +1 1 

fluiri 

1 

rfv_le4aniAntilulmoltu-).11 

t11-111 

2 

f11,111 

3 

rOf115 

54. 	1111131.11051101V.11151f1t151_1t1 

(finrwo 

'IA41 \ 6 cm.  

6`141. \ 

IOW. 

6'411. 

+1 +1 +1 1 

/ 
69:111. \ /6cni, 

fl. 155.88 9,11111fifi1,911a1111915 

91. 180 9,f11.11f111111119111J05 

el. 304.56 9,f11.11fifi'Lcic1,1F119J05 

1. 311.4 9,11111fie1t9f1A1IJAI 

(P111111411V) 

55. fll-H19151N-JAJVI1 51.91140111JVI5 1.1111,11/1P11 	+1 
.er 4141M,Iff11119J01111411111,111D4f1570 fl51EN1511,1 

iriano51J7nitutiou ninfriinsowFawn 

fl . 8.73 qfl1.11f49114F111,1915 

91. 26.19 9,f11J1r14111.19111)A5 

19. 43.65 qf11_11fgt°151d1L1M15 

1. 50.20 9,f1111fffi/191a111J011 

(111111f111V14) 

+1 +1 1 



154 

vlilla;m4 
niuitml 

518f1111.15:39.111 

i, 

Milf,M11151.15nill,14vilmtuRci 

flai 

1 

fru CI' 
2 

frail  
3 

IOC c0f111 

IiiMill] 

• 

56. 4114111 21u 111111t9If.1117Lif1111111flall Ul 

iinlimihriluzihmo vilvallull 

thriitrutinniltaldiiutnlaiirill unn5-mii 
rinvo-naiiiiiii'friluallimfirtifillmlnnu 

, 
1,116915iri-nnalifianosta141,10[1izi_lfillyi51 

nnifi9J9l59J1o15li9nf1z1ln5m 
11. 	2:1 	 IL 	3:1 
fl. 	27c :1 	1. 	3 : 7t 

(11111f111A) 

+1 +1 +1 1 1414 

57. 61111,101151;i30011c131111111.114V1M1111,14'6;011 

41111Til ABC LID2ISIE1DAVIltilM,11141q 

n5-miiiiimultrAnauffittuculurdvraini'ull 
ABC LIMSJIA D 0114E100 611011151E1 

6V151&1117t11-illiJ31.11o5{45allfloiolfiu1911' 

110,9f15-38 

L.  

.1..E, 

n. 	2J. : 7c TC 

ti. 	3,5 : TC 

(iiiiitfiliz,14) 

D x"513 

ciliDUI`f.111 

Ell. 	2Z : 27r 
1. 	3/3— :27r 

+1 +1 +1 1 1111V-Y 



155 

1f1115t'ff1t1 

fintitnn: 

w 	 

11011159.15til% ffIliNafl171J5nillAr:111114flitqiil 

f111ii 

1 

frl-lii 

2 

flirii 

3 

IOC Nan15 

ii917t10 

19. 1119l9a i 

ra1184 

58. 61015105V110113111(11PITWITItifThll 

nm111 

+1 +1 +1 1 'WU 

T151n5nion 24 L9f9A11105 itant'A111.f413.1644,1 20 

14 vraiani5lvt-rifuirirl-naltilluillumilo 
A151111.1A5(61111a193( 71 =---

22  
7

) 

24 cm 
A. 

20 crri. 

"Pr  

0. 0.2414 91151163JVI5 	11. 0.2413 A15111,1115 

1'1. 0.2314 91151111P15 	1. 0.2313 015111,11V15 

(tn-anClo 

20. 14t1113J5 
. 	. 

59. 101155`1/116141111,93115VW.:10017 4 111M +1 +1 0 0.66 liflei 
iflEnfilala f1111 3 OJAI V,(12 11.105 5061.1119n1511111 

41,111i1-1 A 	A um,' ctirILIJSDAUDEill1111111qqfilfrH114 

113111915 fl. 	6 	14-1181,1 	 91. 	8 	1111011 

11f111111111,1 0. 	10 10111,1 	 1. 	12 14E111 

M1114015flf (01711111114) 

9i14 ci 14 



156 

V11.15Z;f114 

01511014: 

51011151.15:1111,1 dIllf-1011151)51,111141:11511tURil 

fluil 

1 

flViii 

2 

ifUll 

3 

IOC N01115 

itill'illl 
21. 14f1'11111 60. taif0f111111411111iffi101") 	1 	1911A111915 ill +1 0 +1 0.66 1111I 
1111 7011111i1591q11I1fln1J0fli5101-3 30 

06101111041i?  L'Illi11J91111/10:11111i10011011 	14 

0-3111V)14 '1 .1 19f1JFILIJA5 61i11501Jtailimp151117,1.1001,1 

111flI114I0r1 A00q11141W,401141`11011 

111010'31J 

ifan,' 

115n1"1141115 

01'111/i115 

fl. 	605 	1,911-1g11J05 	11. 660 	19f1,1F111J915 

ft 665 	Lclfla11Jfl5 	S. 705 	19114F111J05 

114411ln-15 (f11511111J14) 

UNN1,111 ni5 

14wiq Ain 1115 
A 	A 0'00'15 '00 

fl'1111111J10 

1111 

f1itflf11V191 

015171110'140 

niwis'ouitil 

itat'n-migq 

5151) 

er i-nri'554 

61. ndollii1111111111 70 19f141),IJAI tin 100 +1 +1 +1 1 'WV 
1,911A41.11V15 4,1 301,9f141911,1J615 1411111h11151 

flDlliff31 	01.1 51.911-diii3J011 1511Jf1d0111614  

9:1115011'il111,10011JS'alltIlLTillq 

0. 	io 1f111111611.1015 	11. 	11 	9,111114C11JV1S 

0. 	18 	0,1111111fit11911 	1. 	21 	pu f11)11a11107 

(11111)14) 



157 

9911_15td3f1 

111513614 

510f115115n3111 rrp_INfln1511Infiurlynoltuvil 

f111fil fral;  fllicil IOC NW-111 
1 2 3 17N15 t111 

221)111.1iu1A5%01 62AlwrainmvalciliihfiTlid (n-nutinii +1 +1 +1 1 iirloi 
ifilli timuflivtilm,i-mtNi9aiiiim 
`VI51f15V1J0fl 

fiStilq fl520 UM" 

YISSflcallUi Al■ 164,8 
20 

15 

n. 	2200 	,9,flififffl'icIft,IVItin15 

1i. 	3300 	0. flifIfifINSIV1111915 

tl. 	4800 	0.11111M16911191111015 

1. 	6600 	qflillftf11911491i1J015 

21. 141f1T114 63. 	rf52,-ilertil11411111131f1-311101-) 50 +1 +1 +1 1 11119li  
1/111flillOff1Mli 

9),4 
illAS 	fl'Ill 	20 	111915 	141,1e15,A05d191 

	

v 	. 
f1-11111011 1 „,e 1f15. ,s',11_1g1.1c11:fl 	1.5 	0.1015 	11145`L'sPr111,1 

5,, 	v 	v 
tillflIuIail Ciio 

m33Jvinb1; 

fl5:;',11311f115111 

Stiiirro 3 11.1915 9,911TiM52111i19141fil  

0.11111fg1,11915 

50u. 
4-iuni5 1.5 	J. 
unill,111 nil 

lAnigNa nil 

20u. 

ODff15 OD 3 U. 

t1-311111111E1Y111 fl. 	1575 	9. f11_11fall1915 

f1t1101fli6N15l 91. 2250 	pu fililf4.11015 

fl. 3000 	1f11111411915 

1. 	4500 	q1-19J1rgliJA5 



158 

ImIzrilfi 

nminil' 

51t1f115115,t19114 ffideon15115nilur:immareri 

MA 

1 

flux 

2 

M-6711 

3 

IOC NM115 

13915t1l1 
23 9lit1S9-n01591174  
1134111 

1155fl5,11011 

filtim fll10 11n2,' 

mlnaL14 

., 	. 
64.1151fJ 	slilf1119iv 5 VISLIFILIJAI rral-S1F11414 

tIALviltaliiiviirutalnl-)0 fl51601541:70t7J 

1157n41591vantaiounuistimii17J41S 

fl .8.73 	Qfl111116,9111FILIJ915 

t. 26.19 QflITIMILTIA111015 

fl. 43.65 Qflillitil911A111015 

1. 50.20 qflififf6,9f1.1F11,11915 

+1 +1 +1 1 lirhi 

24 1441-1114 

IfItnf1111T11111 
,, 	, .,,, 	.=,,r, 

11111/FITM2,' 

113111V15 

1if91441114 

all`111115tIf 

0111 1 914 

65. 4111112 lu luvrtialuIthillyisInalJ uw,,' 
b'faimidJuvilnsx, Ifirrallcull 

juriittutinolleualelliutinailtilt ung;n5-mil 
A  

chtivoiltyht-Tui"nilTalirullivin51mAnn 
 A 

Mil&151 11-191a11.131J1V1591014114111ZIJf15111151 
w 

flMJfiltd3111M414111Vdf15-30 

fl. 	2:1 

IL 	3:1 

fl. 	27t:1 

1. 	3 : m 

+1 +1 +1 1 lir hi 

66. fi-nnafisniflosaill- wviJuphrmarAuu 

fintail ABC Llnillaahnlflrfil4VID ell 

n5-mity,iutihnlnaufiumfittillrnuAtili 

ABC il.milvi D Li.luoanvalnvm 91DU111.1 

'69171-3141r.willifilfisuilltilfloiaili'mmtal 
f15-36 

D 
01 

A At4 I" 1 B 

+1 +1 +1 1 Telvi 

n. 2,fi : Tr 	n. 3.13-  : 71 

v. 1/3— :27c 	1. 3,5 : 27c 



159 

g 
Vir. - 	- 

-. 	I,r).  a a 	a (G  
0 

c:, 
71-  

'CY N 
(I') 
en 

v--4 
N 1/40 

en 
ein 
en 

oo 
N %.c) 

en 
.-■ 
N (NI 

en 
en 
N 

en 
en 

r- 
en 

C° u-. 
O 
(r) (NI 

to 
0) 
V-  

co 
CO 
r 

co 
0) 
r 

co CO 
r 

V-  CO 
II-  

(0 
CO 
r 

00 
OD 
N-  

h 
1"-- 
r 

0) co 
l--  

U) 
CO 
r 

CO co 
r 

V- 0) 
V- 

..--, 
IC) 
V'1 

.1- 	C' 
"1:1 	" 
p 	__. 

as 

.--I 
N 
■-. 

I-. 
e-. 

CA 
.--4 

7--I 
.-. 

CA 
I-. 

kr) 

 

■-. 
.-. 

0 
1-. 

0 
.-I CN CD 

.--, 
C•1 
/-. 

....-■ 

.-. 

CD 
,-. 

CD 
.-. 

CD 
.--1 

CZ) 
.-. 00 00 00 CD 

.--1 
0 
.--1 

0 
.--I 

0 
■-. 00 00 

CD ,--, 0 ,--■ cp --. cz) ,--, oo oo oo 0 ,--■ DD oo 0 ---■ oo co 

o 
CA 

oo 
/-4 

■t, 
•-. 

oo 
.-. 

VD 
•-. 

VD 
.-I 

kr) 
.-. 

.1- 

.--I 
VD 
.--4 

,I) 
.--I 

.7t.  

.--4 
.71-  
■-. 

00 
,-. 

( s grte.trtrin
w

) 

£
 LIA

R
 

r 

N N 
.-. 
N N 

.-. 
 N N 

 00 
/-. 

,.. 
N N 

 N 
 N 

.--i 
 N - 

CD 
.---1 N N 1/40 00 1/40 N 00 VD N 00 ON 0 

--I 

0 
..--1 00 00 00 00 00 00 00 00 00 00 00 00 

0 ,-, 0 ..-1 0 ,--, 0 oo co 0 .--, .- -■ 0 ,--, co oo oo CD .--, 0 .---■ 

,---s 
tr) 
kr) 

" 	r.  
17  

p 
as 

......- 

kr) 
.-.4 

N 
.--1 

cn 
.--1 

71-  
I-. 

N 
1-. 

N 
.-. 

c.-., 
.-. 

N 
.-. 

0 
r-I 

N 
.--4 

71-  
.-. 

,--, 
.--4 

..--, 

.- 

CD 
.--1 

0 
.-. 

CD 
.-. 

C 
•-■ 

0 
■-. 00 0 0, CO 00 00 C) C) 

0 00 00 00 CD 
,--1 

0 
.--4 

0 
.-, CO 00 00 00 00 0 

,--4 

0 
N ,---, 

00 VD 
,--, 

00 
,-.0 

00 
..--, 

0 
N 

0 
N 

00 
--■ 

'.0 
,- .∎  

0 
N 

'-0 
.--, 

co 
,--, 

00 
•-. 

kin k.0 

kr) 
I-. 

N 
.--4 

CD 
■-■ 

Cr) 
.-1 

'Cr 
— 

N 
I-. 

•-. 
e-. 

Cr.) 
.--1 

N 
I-1 

.-. 
I-, 

0 
.--I 

N 
■-. .-. 

0 00 00 N 00 N CO N 1/40 0r 00 N 00 

..--, 	r, _III " 
0 00 00 ON 00 N VC 00 N 01 01 00 00 

F p 	2 
as 

0 t---- 00 N 00 ON tel VD N 00 N 00 00 

0 ..... c, .--, a, t--- oo 00 ko 0 r- oo a■ 00 N 0 

0 00 t-- 00 CT r- a\ oo rn 00 t--- a■ N 

-11 ,- N C,) 'V' LO C.0 N-  CO 0) 
0 
a- 

v-- 
a- 

c\I 
a- 



C 

CO 
t-r) 

(-° 

<— 

C 

VC°  
07 

C 
.11 

aC 

 

07 
tO 
F 

C 
9 ir° 

as 

C Tr. 
07t— 

a a 
t,n 

as 
C 
07 

kr) 
C 

160 

C g 	z 
g 	T1 lin -.0 	-.0 --° 	e7 a a 	a (a  0 

40
 

71-  N 
VD 
cci Ca■ ..-4 00 

N 
.--$ 
Cc) VD 

Cc) VD 
fc) (1) N  'I' rci VD 

N 
1/40 
Cc1 

r° ir0 
0 
en 
(,1 CO 

N— 
LO  

0) 
1— CO 

c-- 
N 
CO 
r 

CD 
r 
0)  

0 
N 

cc  
r 

(0 
(3) 
r 

'Cr 
CD 
r 

(0 
CO 
r 

0 
CD 
r 

(0 
CO 
r 

...., CO 
kr) 
g 

11 	" 

.., 
a a C 

10 .--1 0 ... N .—I .--1 
.--1 CD .--, N ,--4 

.--1 
4-1 

N 
..1 

Cc) 
.1 

.--1 

.. 
N 
.1  

0 N 

0 .--, 0 
.4 

0 
.4 7t " 	C.' 0 

.1 
0 co oo 

. 
.4  

0 C> C> oo oo oo 

0 .---1 0 CD .--1 00 00 0 .—■ 
0 CD ,--1 DO 00 00 00 00 

0 
CA 

)r-) ■c) 1 /4.0 kr) .--o  
v:> oo 'O Co oo O 

.1  
00 00 

---, 
kr) 
V7 
g (,) 	c. 

-12 	" 

as 
...... 

in 
N 0 

N 
N 
N 0 

N 0 
N 

.—. 
N 

N 
N 

,—■ 
N 

rn 
N 

..--1 
N 

CA 00 00 

CD .—■ oo r--- co VD 0 \ 0 ,--4 00 C--- VD DO 0 \ 00 

00 00 00 00 00 00 00 00 00 00 00 00 

0 —. 0 ,--■ 0 —, 0 —. 0 --, 0 0 .,—, — .■ 00 00 0 .--. 0 .-- ■ 00 00 

..-. 
LO 
tr) 

-.0 
a a 
5- ......- 

kll .-■ N . ■ 
N .—I .—I 

.. N ,-..1 .--1 
.—■ Ct •—■ 

,—.1 
...-.1 'Cr .--■ 

Cc) ,--■ 
.--4 
•—■ 

N .--.. "zr .--■ 

" 
0 0 00 0 

...4 
CD 
. 1 

0 
.1  

0 00 0 0 
4.-1 00 

. 
0 
. 00 

CD DO 0 0 00 00 0 00 00 00 0 00 00 

c) 
N 

■.o 
.. 

ko 
.. 

ko 
.1 

00 
.4 

c 
N 

00 
T. 

ko 
4. 

kr:, 
.. 

00 
.1 

00 
.. 

00 
4. 

VD 
.4 

CO
/"... 

VD 

te) 4.I N .4 N Cn .1 T. Cn en N N N 

CD 
.. N N 00 N 00 ON 00 (ON 00 00 a N 00 

1.1 	(1, CD 
ON 00 00 t"-- ON 00 00 ON 00 1C--- 00 0) 

p 
as 

r--- 00 s.0 r---- 00 t--- 00 co t--- 00 Ch 00 
0 ..._. c)  ,—, oo N N 1/4o aN a% oo cr, oo oo a, s 

c) --. ■.o 00 N oo a, oo N 00 0\ N oo ■o 

11 N-  N.-  ,e-  
To 
...- l-  N.-  

 '- 
 N N 

 N 
N 

V) 
N 

Nr 
N 



ss. 

00 

CO
CO  

cqp 

tr,  

v° 
0; 
tr,  

T1 Ir. 

.7 

tr° 
.7 = 

as 

17 0' 
.7 

as or* 

as 
.7 

161 

g 
-.0 g
-° a a 
0 

g z  
TI Ire .... 

 .7 a = 
0 
•zr 'I' tn NI 

cn V3 
In 0 

N 
00 
N 

cq 
N o -  

rn N 
rn 

.--■ 
cn V3 

rn VD 
N 

V 1 
N 

rs,  tr. 
,-,-, 
CA a 

C\I 
CO N.- 0 

C11 
0) 
A—  

0) 
t—  

CO 
V—  

a) 
r 

CV 01 
C.-  

CO 
CO 

CID 
CO 

a) 
N- 
V—  

co 
03 
T— 

71-  

,--, 
kr-) tin 
c. 

as 
0 ,....., 

tn ,--, T1- .--■ .--, --, N ,--. ,--, .--, N .--, .--, .-■ N .--. ,--■ .--, N ---. --, --, .--■ N .--■ 

0 ,... cr■ 0 0 --■ 0 --, 0 0 oo oo ON oo 

O 0 oo oo oo oo oo oo 0 ,--, 0 0 .--, CO 0 

0 
NI so,  — 00 sc oo 00 •-■ 

sc,  .--■ .r.D .--. LU VD  ,--■ 
00 .--■ VD .--■ 

00 .--■ 

(-•1 
- ll c- cr- 

,--■ 

(-,, 
" 

-0 
as 

........ 

V") 	 

v1 
N 

00 
— 0 

N 
,--■ 
N NI 

N 
NI 
N 0 

N N 
.--■ 

 N 0 
NI - .--■ .--1 

O9 VD 00 00 NO 00 N 00 00 00 00 00 \ 0 

.--i 0 00 00 00 00 00 00 00 00 00 00 00 00 
0 --■ 0 --, 0 .--, 0 ---, 0 .--, 0 .--1 0 .--■ CO 00 00 0 0 ,--■ 0 .-4 

" 

,••••■ 
kr) 
tr) 

r.  

—. 
—.. 
a a 

tr.) 
...--1 .--1 .--1 

M 
,--I 

en 
,--1 

M 
.--I 

N 
.--■ 

CA 
e--I 

M 
.--■ 

M 
.-, 

r \ I 
.--, 

CA 
.--I 

CD 
,--, 

CD 
,--■ CO CD 

.---o 
CD 
.--, 

ir'  

(Z) 
.--4 

CD 
.--I 

CD 
.--1 

CD 
.--■ 00 CD C.) 

00 

CD 
•—I 

CD 
.--r CO 

C, 
.--• 00 CD 

.---1 00 00 00 00 00 00 0 

,...-, 0 
C•I 00 .--■ 

VD .--. 0 NI.--, 00 00 --. VD .--• 00 .--■ 00 .--■ 00 --, 00 .--. VD .--■ 
00 .--. 

.--■ 

-nom  
p 

V 1 .--■ 71" .--4 
.--, .--1 

,--, NI .--. c,  \ ,--■ 
cr) ,--■ 0 .--• ..-■ 

.--. CV .--■ 

,--, kr-) 
VD 

0 ,-.., C7\ 00 a. t---- 00 t--- a■ 00 (---- r---- co 00 

0 .-• 00 C7N 00 0\ 00 00 01 00 00 N 00 00 

g 

as 
0 

0 ,--■ 00 00 0 \ t-- C-- 00 t--- 00 (T 00 t--- 01 
s.._.. c, 0 ,--■ N 00 Cr■ VD N 00 N VD N- 00 O\ 

0 .-■ 0\ N 0 00 00 N 00 O\ 00 N. ■0 00 

0 	11 Lr) 
C \I 

N- N CV CV C \I CO CO CO 
 C1.1  CO (V) 

tO 
CO 

(0 
CO 



rn 

(m
li 1

1m
- n
i 55

)  

cr 
LO 
CO 

co 
CO 
CO 

.cr 
(D 
CO 

LO 

c0 
0) 
N 

LU 

N 
Cr) 
N 

a) 

Cr.

N  

rn 
N 

00 

O 

N 

N 

00 

0 \ 

co 
co 

00 

00 

C- 

N 
00 

rn N 
N 

>< 

162 

g 	g 
as 	TPr° 

O 
Cc) 
C,1 CO CO 

0) 
CO 0 

v Lo 
M 

O O 
N r-- 

O 

N 

O _LU 

o 

o oo 
00 

Co
O  

00 
Co 

Co Co 

(M
:1

1 1
,11

- 15
')9

J 5
5)

 

O 

0.0 
LU 

CO 

LU 

co 
Co 

N 
N 

LU 

O 

O 

O 
N 

kr) 
N 

C> 

O 

O 

LC) 

00 

00 

00 

O 

C O 
N 

00 	00 

00 

0) 

N  

N- 

OD 
00 
N 

O 

Gn 
CO 

00 

•zr 

oo 

O 

N 

N 

( f
in

d1
1 1

4 1
')3

J 5
5)

 
(f

1
1
1 1

11
,15

-3
11

6
5

)  

LU 

00 

O 

O 

O 
N 

LU 

O 

O 

O 

0\ 

00 

00 

N  

N  

•zr 

00 

00 

LU 

N 

0\ 

C 

N 

LU 

CO 



° 

.7 
tr. a 

a a  
q-4 
tr,  

a 

IIw 
74 

1,—. 
IIw 

07 

IIw 
■77; 

)(a 

as 

Tv, 
74 

as 
tr,  

as 
77 
77 G 

163 

--' as 
1:1 " 

cr7 a (u 
X 

Ira 

o m 
N 

N 1,-- c- 
CD 
CD a- 

O) 
r-- a- 

Ns 
N- 1- 

T-- 
N- 
V-   r-- CO ,- 

 
r..- N-- 
(.0  

r--- CO 

71 

e--.. 
kr) 
tr) 

° C 

as 

kr) 
.--■ 

0 
.--■ 

---■ 
.•—■ C)  O CA 

.--o 
—, 
.--1 

0 
.—■ 

cx:) 
.—■ Cl 0 

.--, 
(1/41 
.-, 

" 	 

CD 
.--■ ON 0 

.--ri 00  0.0  0 CD 0 CD 00 

,O 0, 0 
.--1 

O to 00 00 C)  00 00 Q  00 00 

CD
IN .--I 

S VD 
 ...-■ VD 

r. 
kr) 
■••—I 

7t" 
*--I 

VD 
.--1 

V') 
•—■ 

'71' "t 
...-1 

M 
-III 

r., 
kr) 
kr) 

rb 

,--, 

N  

" 	  

T' 	  

r•I 

"1:1 

(r) 

C°  

51 

.._-, 

kr) 	  

" 	  

-nom 

kr) 
1/40 

C°  
" 

--. 

■_., 

g 
- T 1 cN CO 



• 

o 

a CP 
UT 

.7 
1, 177, 

r- 

a 

O 
07 

1/-3 

9(r° 

aC 

 

07 

 
C 
 
07 
 

as 

 

O 

 

07 

 

13 

_7 

as tr° 

as 
c,7 

■C) 

164 

g g 	o7 	g 

i 	11 " 
C 

— 	a 
't en en 

0 
en 

,--4 
en 

cn 
en 

_, 
en 26

 

N 
N 

00 
eq o 

en 1/4!) 
N 

tn 
N 

ir. 

O en N 
cn 
00 
1—  

r•-•- CO 
1—  

co 
N 
V—  

(•‘'  

":1-  N 
V—  

N 
0) 
r 

0) 
CO 
1—  

CD 
N. 
1—  

N CO 
r 

v-- 
CO 
r-  

N CO 
r 

T--  CO 
1—  

(.0 t-- 
r 

,----, (r) 
kr) 
g 71- 	c, 

g 	.. —. a a 
g ,--, 

C '—' 
CD 
.--1 N .--4 

.--o 
,--■ 

CD 
N ,--o 

.--■ 

.--■ N 
 

•—■ r 
.--o 

 .--o 
N 
.--■ 

C, N 
.--i 	• 

0 .--, 0 .--, 0 .--, 0 ,--■ 
0 ,--, o0 co 0 r, ■ 0 --1 CD ..--. 00 CO 00 

0 .-1 0 .--. 0 .--. 00 00 0 0  —4 0 —, 00 00 CO 00 CO 

o tn ■.o VD kr) VD cv  
1/4.0 1/40 kr) 00 VD 1/40 VD 

.---. 
C.C) 
V) 

Cho M ro 

g= 
= 
as 
0 ,-.-- 

in 
N — N o 

N 
oo ,--4 • 00 .--1 00 .--• 00 .--I 00 .--• tn .--■ 

C \ ,--4 CO .--■ 
00 .--■ 0\ .--■ 

CD .--■ 00 N 00 VD 01 00 t"--- N 1/4.0 CO Co 00 

0 •—■ 00 00 00 00 00 00 00 00 00 00 00 00 

0 00 Q\ N 00 00 N 00 00 \C -0 00 00 00 

.-, Lr, kr) 
ev 	(- 

g 
as 
C ,—, 

kr) .--, N .--, N .--■ 
.--, ,--■ N 

•,--, 
,--■ --■ '1-  .--. ,-, .--, 71-  ,--. rn ,--, .--. 

.--, N --, 0 

0 N oo s N 0 —4 0 —4 oo 0 0 .—, oo 0 oo 

o oo o o —4 oo oo o oo oo oo o .—. oo oo 

O 
N 

1/4.0 —4 1/4o —4 1/40 —4 00 —. o 
N 

00 —, 10 —, —4 00 —4 - 	00 00 .o 

N —4 ,--■ 
—4 --, —, 

--, 
kr.) N —. 0 ,--. 0 --, 0 .-, 0 N ,--■ 0 .--, 0 ,--■ 

,--, kr) 

O9 N N 00 N 00 00 N N v::,  N 01 N 

g 
'II 	Cr, 

0 .:; 00 00 N 0\ 00 00 0\ 00 N 00 01 

— 
as 
g 

c, .-, 00 00 N N 00 00 00 00 N 00 N 00 

,—, 
O —4 oo N N VD 01 CrN 00 0) 00 00 N N 

0 ,--■ VD 00 N 00 00 00 '.0 S N N N 1/40 

P CO •,--- 'I 
1—  

LO 
1—  

CO 
1—  

h- 
1.--  

CO 
1—  

0) 
1— 

CD 
N 

1— 
N 

N 
N 

CO 
N 

V- N 



M 
M 

of 

v* tr. 

t1CP 
mr7 
V,  

cr7 
130, 

tr. 

a 
C 

rtrb 

C 
xitn,  

,•7 

C 

07 
(u 

as 

 

nw 
07

a  
tre 

as 
07 

165 

g 
F. 	aZ 
i.; 

g 
11.2 40

 

0 
en 28

 

(z) 
re) 35

  

30
 

VD 
N 

Q\A 
N 

CA 
N 

00 
N 

.04- 
ql. 
or; 

00 
M Ct■ 

P 
C'° 
tr* 

0 
en 
N 

0 
v:, —, 

Q\ kr) ,--, 
,-, 
N ,—, 

0 
cA ,--, 

0 CO --, 
eV D .--, 

en 
kr) --, 

00 
kr) .--. 

CA kr) 
- 

't ON 
4 
r- - 

en 1-- 
t--- 
kr) 

rn 
t---- 
N 
kr) 

"1-  _nom 

. 

,--.. 
kr) 
kr) 
c° 
" 
F., 

a a 
....- 

15
 

0 
4-4 

O
I N 

,-• N 
-4 10

 

0 
-4 CA 00 t---- 

tr) 
c0 
ci - 

-- 

35
8  

0 ,—, oo N oo a) CO N N r- N c) r- 
ad 

r-- co 
N _ 

k.t. 

0 
4-4 r--- r---- CO 0 

-4 CA 00 N t--- r--- ko 
06 N rx) 

Tr 

0 
N 7t.  ,--■ ,z1-  kr) .--■ 00 .--, 0 ,--, 0 .--. kr) , kr) .--. •1- .--, 

,-- co 6  
kr) — v-) 

C.-) 

-11 

P 

ir) 
VI 

cp 

2 .... 
a as 

,....." 

N 
00 
-4 

00 
-4 VD 

-4 CD 
NI 

00 
4-4 

kr) 
-4 

VD kin 0) 
 -0 

 
cO 
"4-  N  

(--- 
r--  in 

.1.  
C-4 re) - 

N N 00 00 00 N VD N VD 

CO 
CO 
„..: 

N 
'Cr 
CA 

r--- r--- co o 
,--4 CN N CO N N 

,:t.  
0) 
N 

rn 
kn 
ev 

0 
--4 t--- 00 N Cr) 00 I--- 00 N N 

•.1-  
(f) 
N 

N 
kr) 
N 

(-4 
11 

.--, 
Lrl 
kr) 

c, 
v.' 

a a 
0 -.._. 

kr) --, -4 ,-.. 0 --, N -4 71-  -4 -0 -4 0 .--, cc Co.  ■ N 

(0 
9 
1- 

v-)  0 
(4-1 

V-
rn 

9  00 N 00 on 00 (--- (---- co t---- co ,i- ,o VA 

N N 00 a \ CD 
.--o 00 N N N 0 

05 
0 
N 

CD 
N 

•:71-  
4-4 71-  4-0 N 

-4 7f  N -4 0 
-4 

0 
-4 N 

4-4 0 
OD 
,-- 6  

4--. 
0 ,r, 

,— ..,3  

tr, c, CA O — N N CN 0 
-4 CA 

-4 
O 
4e- 

0. 
en 

,t) 

,---, N 

0 00 r-- 00 ON ON 00 N 00 N 
tO 

N 
O. 
rA 

0 
r ,t, 0 ,--, 00 N 00 00 

P 

00 cn N 00 a \ 00 
00 

N 
sz)  

as 
0  .._.. 

c) 
4-4 00 I-- 00 a \ 00 N N N 00 

N (r) 
r■ 

co ..71- 
Cl 

0 ,...., (--- N N 00 00 N N 00 N 
to 
N 

ct. 

N 

-0 N 0 CO ON 00 N 00 00 N N 
N 

en 
N 

0 	.17 
kr) 
N 

0 
N 

N 
N 

00 
N 

Q\ 
N 

0 
CO 

.-4 
CO 

N 
CO P) I :Z r •t; ? 



a1f1C41-11f1 

ciiii4oEueuflturNinimovnlirvi 



 

167 

 

YI ffb.oaand.c-)h odo fiturlroiffirmi'unr.ninTuitiii 
lanivitnA"til-rnigWviarmsm 
0.13104 0.131INIat1 bd000 

G) Twin= to&G) 

1104 	9J011011qt.11 

66-rtnem15i54t5niit11volivq1 04054011 

0111f1101f11V9111t11Eli911.11"15 11011 ViTillIlif154t11556 1101 
fitrioinvoilgriiirroutruulmi- 	 1104i1 G) 1141.1m 11 
1'11Ut.flun43 A'10614 	tian1a4ii GP 	i.un4uniuquIfitvonn-mwaourauk-mtiNilaii 
fitur,06af-auilamweinstil wimp 1,uc)1vral., 	 5111 L» NO4t5UUlJU  

thr.Ionivionmitunilvau'itifitiionirroilusrSim7bouiltiviominuvluariminiirlqfitutflit, 
Isnotomilr,qarvilufiliTtniumilfiS1VM1,10thafil ItattourinlaIDMIEl")5561 uoirrtp YWIJU 
IFfEttIlla:',1411111030 ,91111UTITWEIfIt17 ,111114 

fitierviniffivoifitazamiuinii Isnataumr,ItuviTuilloii'ufnmayfinnf tinvim 

4,91,30141111110I11”1117111 

MIIM11111116 vaLL 	0 

/ A- e-z.....------  

(6/htfil1dA51U15E111100f7d 	ii11(1701i11) 

aliirn.riupisua 

o-dc&-In5-mfoob 



 

168 

 

Yl fib o&cnd.ci 6-)o fauz5vwirrirfoi'itazimitlitlei 
3J 1117Ylflis~U5i9ffl~]tiVl~is~?fJ~15ilJ 

o.ui 	 bd000 

rigoinitru to&G) 

11D1.101J1t11 

66-nnoni1114tinufi51vm 

9111.1f1104111M11M109111117 	 ISO -t1151ionnfi5G11U 
fitiowt-moilotfiirrouittrullni- 14.6anIssuloutooimillaymaDlifitalllaiiThillf111119M81 

•=t 	 V., a. 	V B .1 
VITI-1911011S041JallflilIZWittJVI141.11.41JD1t11111111 	 IM-16n1,1 1.114 uou filTY191uD1 

14411111,1MILAALLA ii1111411.15itlindililtniurrulptifunr,IfimhziEns 

910111111611115Vfallliflf16191MM1511,1ItiiiliThnilf111191talal,ID614111f1ilqfl 	flatzkriit1V4 
vataumnpamill4fnmayfilinfiMmthliiii4 itar.vouvinflat oltinitp% 

w 
Mur:in'atiummfina41CfitosnlalTuTitihtliinfli4ww4 

lunilfifit11:11101111V9Ii'umnifaviail Inataininfltuvi-uillaufnimpfnitv; 
tinvim untrtili1JUmenlii,difi5tldI91511f1217J577J7legn1m1onirtv1D111 

V4l5t1u7J1Ii41Ithfil15m 

91OLLMMI7l7JU11t10 

J A, Cis 

tansnuFtruilii 
1117. o-grub-o1Qob 1Y15'71'15'. o-Ghtinb-clQob 

http://science.nsru.ac.th/ 



169 

vi fry 	 141 
1J11111101A"t11111/Wwlfil11.1 

b&000 

Log cTJ111F19J lo&&G) 

6104 f11514f1111.10141f111Z1415-M01.11,fltD41105iEl 

11014 	101111V9111915(1 911.1sitij1 Anff1754 

9111.1P1 104filrfAI19I5t15911Vi5 	 " fllIVIWW1f1Z4111 

fiti91frIVAN161V0111,1111111111" cif41ti1511i1 litltht0111411111.13,11ill 1N.FT.  to 

laufniutrynsinlinnvilui-milltuoutfittmla-liiurhiliu 

vatumninfltininuiluatillvilviitelhIen1Tiwym 
aynliniA146viI19,tuiciTh519ffaintittaonis'iiitniilitilu'iitnilndi-filfi-nurruiptilmist-n11111 

LIAtiliA140fillThli19Z:101111M11.1Olilf1511,401Tlailllionirrviall1 

V4LIEJUIJ11/140I1J5f11/1111 

fimnimTur voLLrr 	ia 

I 4 

(61S7Uwriv9ls1915iirvi0ainii 

fituv;ifitut-Ivitnfrirmi'Limmblia 

iliM4114Aild11.4 

11'11. o-&lob-cieob 1110 o-Nn9b-ciood 

ITI5V115. 

e-mail : science@psru.ac.th  



 

170 
 

ffb ocnd.ci / fituz-lvitnfmoi 5un:31140a 
Ini1ivit1A'o5i9fr1flihina5fi5m  
611S1D111841 	 ba000 

641111f111 toado 

.1, 4.• 111104 nis14filivalmsit141119n111,f11841.10-19t1 

13011 104f1V1917191141(1141 Sualtu 

011111 104ff1M11191161"911,11417 11¢f11 15hvtiliTfis4nis"guital " 
tlfid91111VAnfloTirrouitimlmi- 	114iUY11fiiit1111ZilillIJIJ51:111ili 11.14. toao 91flentlf14111 

14i"UfV11110111fillt'iltinvii -mois-nrrainfitallityliiver ii'u  
In54f1-dgElfigi4i149i4n&r3 

fitur,-Ivitrwrimiluar,amTuIdei valrours:11t-paiimiluath4r,piivilulfinlaniTtfrim 

11811,Vfilf1T1L111160 

- 
(61h011149111t171111110fif7flif 

fltUll'iifit11.1151101111ni'Linnrfiiuiail 

a'iiinstrunarml 

o-&l.nb—cioob 140 o—M.cob—ciood 

11/17n15. o—aLob—cioob 

e-mail: science@psru.ac.th  



 

171 

 

o&cnd.ci / 141 mut -IntriffinitiaminTuiari 

61L1101,11D4q 95115fif11Jtl1IDn b000 

LIN niI14fi-J11.11Milf151:191510VOULf1104flo-lit, 

15OU 5D4111M151t11(11Riflil 1olt1141.03459111 

91111i1 SD4ff1M151915U5G11UY1 IIOflI IT7111711f114f1115iTtlL7a1 	ni7visinntivm i 

4414Tin11,15iitnis:Aiihmiltintu 	lo&&o 
fitutnInnisnis5;011,Thlf1F1 

fratz-lvitninvoifunr.millithi vatuumnItuyi-rauathq4fivimUnItuilrYfniv 
Milf111:10146154qtulilollarromnto4VoniviOtalilvtriuTinii4tii-Jilfi-nuranjutirransmillil 

viinivnfinall4 unntiAladiliisriinlaufamoyfilirriAthiluioniridoliJ 

4415tn.9Jinlia19 1U11111 

vourrfiltnimludo 

• d2 

(Wiloffiaositiliinum`fai 

tituuktuzivitywnvolfunr,mitilail 

eiraf)411ThildUG1 

1Y17. o-lcob-Gioob NSD o-&lob-c-Dood 

11/11V17. o-&&Lob-cob 

e-mail: science@psru.ac.th  



 

172 

 

fi 111 o&c.nd.c) / a 114 7 fitut'avitrmirfoi'LLanvifiluidi 
11111.11/101A'0519SfigitiVnfillll 
6-unataiali 	 b000 

l 61111f111 1.o&&G) 

1504 nill4filimpfilizvioninfouintalflegu 

miftmilt1 

9111.1i14  SosIff1VVISTilItli9111111 11of11 11'7111,Ylifillnil5sTuttal 
ntrioffirmilfiuTirroutimilmi- 414itnpliitrdniiifiminvitu 11.0.1o&&o tinfmTnnu 
faldr,f1111.1f11111115itlltliAtli 14iufniiroymitvfinnvi- uiloovarroutntolfialiorliviiu 

fiturlywiffirmiunr.rnfauInii tovairinfitiniiut&ath4viiviTulfinstuiliTtniu 
trytninftM4mAltuliiivilltranntlVo4rionilliTryinlvtvvirlitJA'4n -nrm-nurano. tifriiinunill.d 
v1in15mna414 

024t5tnannl0ithfim111 

voilmfannIutio 

(69iltiff1V9111911tILMN1f711Fi 
fiuni4fitut-Intriffirmi'itarAmiuia 

ri1i1111111flilta 

IVII. o-& lob-cob 140 o-&1Db-c..)6->od. 

ITI5nt11. o--&Lob-cioob 
e-mail: science@psru.ac.th  



 

173 

 

ffb.  ocnd.c.) / fitiaTvitnfrirfoi'LLatroniuMil 

Iiiii5vitflA"E151914itilVV1f1111.1 

b000 

t4 g 61111f11.1 Lo c;) 

t504 

Litni 8191Si/it/jib 41111.A11.1 

91111Y1 701111V9111915EII-Vital1 	Ticamnifmnil'it-ottol " fllITTO11-11f17,414 1 
flti191111V91ilflt1Ti 1'01,111.1M1111i" cillig1J1114-1;'Enist 1-tilsnitinvitu 1N.f . todo TInern,Tnnu 
fltlIZA17111111f117-liTentri4iflii 14i1.1t1111101,10111t1fillt1111141h091V39VEILIttlltaelitlillli'y 

fitutl'iviviffirroli'untrnflIuTa 

etp.filinfiN6154fpriciigs-rorrautntallionivliTen11144-niiitalnd- Aiwninanparnamt-nlilii 
111f11511flD0414 itantiAuadiiiil-ivor,1111'ufrmaym-ffvfkalluTonvoiDlii 

Iltlutivialaithgvmu 

vourmlfrynn,Tuao 

az,/ 

(wv:thElff1M1519-17t1010filTfli 

11'11. o-tob--GiGmb 1150 

e-mail : science@psru.ac.th  



 

1'74 

 

ffb ocnd.c) f) 141 fltUt 511(11filrf91(11MtlifliUltfil 

6-nnatriosii 	 b 

F(4111f11.1 lso&c.1 

1104 f11511M111.101111111:3411-)Daou1f150ml019ti 

tiou qs. nsolvio4 '4131 

9111.1Y1 104f11V9151015ORMI5 	 8i5139umf17411, 
ntriF1111M1M105ivoutimilmi-  ilelginveli'mhziii14irdstmul riff. loa&o 91f1 11Jf1Jlu  

ntutnsmnilni55iititainiF1 14Tutrymatitfilizriginv11 i-Joos-avoutn50J1J0-I9O et 1 11 
If11111115Itliit1146149T4f111 

fituziwriffivq(unnvifiluini, tovouvinflarviimMaciiv,4tilvimloinvanblfnm 

Iiini7vino414 

41l5uumnl0Tillfaisiu 

voun4friunlvtio 

, A . 

(4416111VA119116'1111091f7flg 

ntuuilfitU:1511£11ff1VOli'Limamb,In7, 

eillif11111flUdIAI  
1111. o-a&lob-cioob 1110 o- Tlob-cicaoc 

1Y17n17. o--Mob--cicaob 

e-mail : science@psru.ac.th  



111f1f41-11fl 'D 

a-lothlt,?:Voni 



176 

n116Iti5tlouler15r,f1151101-11f16oliiM14 	1 ildljt 	 3 

cd1111101.111141dit0l 

" 

501f11M151t1165t/G111115 

VIA 2552 

vkijiiillpgralffilf1-111141&01flt111111101&111V11{11110fflf15111 



177 

tiflonit&Jiii:Midnimitruosintiiiit, 1504 
1.1111111111" 	 fitiowrirmi'Ldu 1 411 

littl3J4fIlaci 3 flillt1:611jDfIlIMILIciffi'lliftlifit114111Ittfl71J GSP llantllatlIT911111171-1 

cid1441011110111J PowerPoint 

1301,11fitii01111Molii  

flt1.01,15itillilililDf111.1.111Ot'iltIlilf1SWV101.1fitihlfilMln9111:111111,111,1f117G1t111 

PliTlfilrf9111911Atliit111 11V011-1 

fNitiffirfOlS1911(1911.1111M lrf9J117111 

01911(M11141 

1f11.1 2552 



178 

icialvini7ifiniultrumsrunifitiloffivoilqu14n-nrivouiiihr.nov4-mjaiiel4 

GSP 1.11.111&& 11301.11.111Aflii9flISIM141 lli14n1firf81J600 1.11.111Aflifilii3J1;111 

5111114 11.11111nvigyiumu annwAiliiums191othliiihr.fivriniriunzu55gonthigniunn 

tiouVitintuallitnianen minim fitutPit441441111firlatIfILLMIOLITIZ11114F11111 

11011111100U171iitlangtJAINI1M111111DZIU11.115019411110111111401301JUM:111141913UU 

f19:1JVI'llt111113614fiti101f11V10151111111-1 L1UIJI1 1 Ift111102J4fIlnifii 3 9104VitITITIlfhlrfillf115d01,1 

-Ino-wrirron'uanyiniuIet, 44uzufirrnainiAlloqi6m1 itarnflD04114iliifitf1151.1011.1111f1 

IffuottuttlfiouviiniIrrouvinfiflfioutilivam 

tiiiafizuvarumr,115:,1-mu4-)t, 

1. 4airvi itarri-Amhzi-nrn 

9:1404V01.11uttvipz,r7Themocit4f1011.115fliirillith414 

2. twihtv4kuoluoinnT-rilotioticithin.gatiluilatlin-mifiniltiouNurfinnil 

tioultvalownvl ?  

3. i159.iin1515t1Uf ii14filmaliluttoinnnu 44fliPIVEIllf111%16611M11.11411,9 um; 

Y1910411'4i1719111.61;141.V1101.1.1.11101111iiti111fiiTIJ lir-i14 CD ifiLIAIV191115VOIS1191 

11.1711f1511 GSP 111111.11,1 CD 91148111 LIAZTI9f1113ii191:40,911617111,1119inninfirlff011 
9dolD411191D04 fllilfi0UVi1f115d011 

4. 11111.111111'SkillItill InnnivifoutuatIfil910119101U111AniRiilitii1J 

5. tunutilvicruatillaziiimowniAmTficiAliinigUipnifuniniir,4anin vinwasiVo 

titnirmzniliit11,44111111 f1ti191fnvoi?  t&I 1 lutifionirmtniltitniStum 

fluiRff1VAi' lth,1 1 f1411DISZMICininfil ffirl91 41,137b6110fIlailii 3 01111116i-vis 
f11141111111141411111,1 VIM. 2544 

6. 11,111.1Y1fiff011681111041.1liDZI-T14060011101161JISMOUIJ1111iinDUtiOti 

7. 111JMNIV01111161111a111,110iMANIViNnatl 

nionil4rfountinpunvt 111111MVITUifINAiliginicimunintiouvirouranoh, 



179 

vet 
GSP 	 1E41 1 	 3 

aninfouiifiturfroVAfivi-guiviolfluninfoulqtrlivrouttirulmi iitujani5 
vouiiiinnaukm 

,11 	 91 	21" 1. 11,10141/111Z 1A1,111d1101:1101111AZfl111111fflThillf1511111,1fl15ffOUltIligaZfl111 

2. Gl 10015 IlihOd1114811T1Tf11101,1141`6101.111101111.1=r111.111t111111.141111niltl111SIM111 

60q1Uff1511,1 

3. U1J11Aflifl 11VEIF911551J11-1f11111611111iDtf1111 	 Afli1f111Z4A11111 

?J'OVII1J9111 

1,411TUIA1.15:116.1f1h9q111,1f1111910DMIV014-11.10 GSP 11 ejVfOlifilItr61171;11`11 

1. 411111-iirroullM'Gfnlqiigvintiilafilifitmr,Liivotian.thltothltiNtivi 

2. 1.1041117WI1171,111111 

3. AM16117111911111J9i14 11.100 GSP TAtri1f1DENt1Sf19111Jii1J9114 '1 11111D14f111V81111101MTh 

11PIALIZV01,193,1 

4. 1Ufi15cToUllG1=t11119Z 8 1111'lca1Untiou1t1i 1JhhGillJu9indf10f1551J unzlviVritioulhou 
AlD11.19111.1.114 61111M111 

5. lia'4101f191.1fillff0111140SiDt'filllfilliTTITflt101-11aflii1141111AMTAtirtlallAllYilf11111,1F1111 

I15oviitrinniqrfoutiatn4401111oinr..WiEhtion 
6. 111iliErtlIallillt11111nirmarnvuoviint vilii8d€1 0tilaeinuvuitimzIT-riladav ciS44LNI 

lt1.111AMTRilli14'30 Ithttfln PowerPoint 

7. lliOlitnlillittoinzirn avuThitirfouviinilmmouliazin 
8. viArroviwinvrinivrniaururianinen 
9. Or OUIZA'Oliiflii4H111.f111J GSP406TH mlutfittmotsibmailintiArrOlitin'il 

ITalirdiiiinlIvriminiti-JtooiferniTuilmitrutiloWillfitioulat-nlaiTilifrifou 
"191011101f102Jill9101iTtfilliulfltitlIJD64110t1 2-3 f1tio10 1 tf15D1 

e 10. Ii141114190f1191A11,91071VILf11841111.411 1024 x 768 pixels 



180 

11111.111111Tfi11111(111A1,111,111.111fAlcili1i1141JILIf111.1 PowerPoint 1,11,111111JAflifici 

ihtnotml-mflionill11111.15110 4 oi-RSan illit11101-1011J1501600910111t0Z015'39rf011Lilatfil'30 

01,11.011_17Zflou4lo 

1. 13alihrifiraLatafimon 9114711 16 910 

2. 150,1117114 911-1'31,1 20 ?ID 

3. II041,1111MIJA1Stilltv11,1 9111'31-1 15 40 

4. 11010-31110110 9111'311 20 110 

11$i 113iiiifithr,itpinlq4rfo fizt-n1116iTi4lif 
1. flimluarlinviitruainTormni-nd-AorwLe4fiou 

2. 111'11flat111`1̀.011-7111,11J1111f111111111,1114101'0114'3001111011A0r1t-301'i1,11,1 '649101301,1'01111411910:,' 

110V110 iitrutintoinrunt4-) 

3. 141,411301114171111,1J1JAllY11111111111111111114WIlt01111061M1f1151,101.1isl 4 1111 



181 

fill11,0111U1401,1 

2; finI1J91015r10141A0191j01115fin GSP TlItf111118111fiiioffirron vi1J1111 
a' s 	 ct_ 

fltralfriViA1 In 1 if1J1J101.1n0111101 3 

imil 1104 01u-mcihl1i4 
1 IluiirlltiDnrilnon 16 

2 n5ivl 15 

3 7ZillifflI11151.93411 14 

4 f11111f1S1t1 15 

5-)11 60 



fl 

fl 

 1 

1 

1 

2 

14 

14 

14 

21 

21 

21 

25 

25 

26 

27 

27 

27 

30 

130 

141 

155 

182 

;iii1v0.91n-151,1itillafq 

filirWrI1111,4111100f1112(01,1GSP 

iiitturililum51CrimAnTM11111111.1 
erniugnainn 

.41 AA 
IBM 1 VIVYIN'HIM1113111917 

1.1 1111,7111flillAff111114 

f117G1f111LifY14, 

1.2 1131.110111M111341111.1M1111115111Afl 

V1111tra 

f1150fin15liou5: 

1.3 1131119151101i1VARLLM,11T1 

V11J5.1,T114 

n-niflf115Lifniii 
1.4 1131J1011i10,9115,MIJ 

V1111r,V,Iti 

V A., 
1.5 1111YINTUD,IllicialtintY11,9flnilDfl 

vrtila;v4ti 

111541111761 614,5 

taruilarfi 

tilliilflrfbild0f1 

llU T W1 V DWV1 ti 	 101111 



183 

11111 

11119 12 1111v1 	 159 

2.1 flITolltiMs9f1111Jhitlilt'lli14113111illiilltn11.16.1ildbilii11414 	 159 

9fo11151','1?f14 	 159 

159 

2.2. f111149101r1111111tilliIIMOUTTL111 	 170 

1q1.15.1',V14 	 170 

f11741M516111,1 	 170 

2.3 flITrifilffil111111114 	 182 

182 

182 

11,11111.1111TqlitiallitintlUntilralflifliitilliihrLIYIVI 2 	 188 

661111118rf0ut10o 	 217 

661111 Y161ff010110111,1 	 224 

Trill  3 Sv111Jsf1Jfl1S69f3611 	 229 

3.1 5r,111.1rflIfintildfildr101i1c10.117 	 229 

lfilht'd14 	 229 

229 

3.2 f1111,161tillidllf111Vifslteklathl$1'116thinn1511^1 	 234 

Slthr.V114 	 234 

n154111156'64 	 235 

3.3IiIVIEIVOJfl17611111,1V10491cAld5 	 241 

10.115.1,'Vlti 	 241 

241 

249 

viontruulinvTfi 	 266 

1,t1IUTI61rfOUtiDt1 	 281 

661JUYIK18111/101111 	 289 

4 	 293 

4.1 	 293 

101.15ZV14 	 293 



184 

293 

298 

298 

298 

305 

305 

305 

310 

316 

324 

322 

339 

ttinnifIV81160t1 

11tI11YMVOUT1
v 
1t111111 

11111899q8uifiNautpi 

1111t1111011J 

 



  

1 

IlLoasaul 

 

llmAnt 

  

OAC Au 

, ,[2_1_1 jai jjjil 	 j3 J1 

OBD 

185 

f1"313.1f1N10 ( 15 11111111) 

4.1 11.111111fltimfiflS1d11-1( 4 in111.1) 

lodualfi 

1. cantiourramtmapiaul'uciiiillifpliialutvi'dourrolvdfiSltlfill14 

2. 11111i(111V(11111i111011a1T1T61111f1S1861.1110111_111a1t11111114 

(115&1111111114: 

if-1111c; 1 

1. f11111A1146GSP 4.1(1)-1 14111 1 ili'llfleniits9111911`d171;61111.1WITTL1111IlfififlafIllilffailil'111111 

115,m15113(t-17,n-dhilltuinnacu 

2. 2 IA(11115f1R1111VAtli'lL1X-ItlSfall1111fli111109i011,ph11111114 iviaturrvAl 

A'frutunvifioutiwup4u9i,li)41iri uNliii'llfultnnau-ii6tmulniolvdDivittviardwta 

anutlarviitii,m3olai 91fl1A4 ufltolautinutilaitnritriAcizilvfmafharnu6t-man; 

061117 /141611141011.1 
The Go... Ws Sketchpeti • (41(11.1.1] 	

_ 

0 
A 
H. 

stimiewEry 	 

  

 

VOPPe (0111146111 ONO 

   

3. 1411ntittniouliraiirdnAh8614 

4. 111V1113(11,11,flfl1116111311 3 11104f1111'i191111:ditlf111411MISillAtlA/1061.11.11111(1119t;d11.11511 

tlaf1V111109,6f111111n1M,11f111114 



tWer alclietZectketaperreffil-rffm  
LA, 	uanata 	/1711101,+ n71Sn nrvi mu 1, 11i  

5 

liltidinnthoi A, B, C 	q qa:LiJuaiNm-niguilAGialthi 

Ii41101i:g*:001  

911taiiiaci11JtMAgiariintienaffniainiiu 

144414 4igh Th 

111121!JIJIIIIEL11?_1211.1412.J.J.LLIEJ1 s 22J21.J221221a11.5J 2 1.EJ 2.1J22.1 3_1111JI 3 .1A14_11 ■ I 

O 
7 
A 

_ 6 X 

186 

FS The  Gemeleis SketelTe'ad • [4.1(1)-1 
uhlv mom. 1,.71 nrudas n71sn nrml 	sell 

      

      

1 

ItIlmirwoinurNu 
t 

2 A**,  *kAh-A411 
3 	 TO NI 	 tif 

JJL±IIJIJEJJI,J1122JE.12_1E2.1.2.5116J2119111122JI1122J2112i115J 	1 7_1/2-90-_1) 2' JJJ  1.1 	 1.1 
'_^«^= 	 121 	111 

Xlininv I mils 1,■ 51,/111 

gPV*6IRe 	41111.  

5. 911161,111M1114111111 4 nialifliiirtu6n1ia 	 "f1S1661_1" 

9101Jfili11111f11-1F10 1 lidni111
0 

fl2 
A 

6. 91fn11at1)A11,1611.11 5 YlilirMiflEntIllf1113JAIJilAVIIVInt11111flet11411,1191-ilt11111 

fiX-itl1lfmu1ili1I111ivonja911t1 ImmfianumlilicantimaautilunisinanuraliVioilli 

A I J  BlikLA 

cPv 	s (DN. 12:45 



8 

IsPIRI 
FP+A 

S D 

*IT 

0 
TLIvia-itniAtiaigaNiIthiu 

1. miricrim.n.pnviihutiluvi 61  

u,@:,- 2. 5615-14-aulia.malaurrna.n-hufyiigaiis'uAu 

131 	 B 

11.1 ABCD N  itl PQRS 

6 ,1 2 	 j12113 J .I.W ILI 16 } Ej 18 /19j 201 	 21 J2D 2±.13 j3 331,21j_ .31 j_2213,111il 	 I 

Pawl 
lima] 

187 

7. Lqq11^16i1I1 6-7 A'15-HI9flia1t161idtallif1A)1861,11,t14141,1114192l5tifli1tMl59filf1S1t161,1 

Iq811141̀.171110tilf111111,I119iflnia."',14111-i17:111M181,11` i.19f1N1E16111f1-1991101/1 

5'5 2 619)1a110 1,1111119.11J9104111i161,41,Ifil 11A`,1:69171&3141101411,Ifilld3J1186`1440,11`Vilfill  

1N4Off1114511,16f171 8 lkat-iitn4915-nvouTinn15-1flkIlltifid11,TULLM1.111filld1116A8 

p• The Geomeler's SketchPitd - [4.1(10 - 61 
urTIv 11 ■60. Ald nruJw elllio■ n-rrol 

lh I 	4-11-3q1,1114a-unvi4 

f---  

tatii61 
1141,c1 

S. 
• 

0 
/. 
A 

D A 

 

E 

 

Ii4sehui 
1. Iviiint.luuligniu-icrunolannosndeitvreitnri,i.mass 

2 liJALmiiuusjimenuAtmilabi 

3. a414-KyriaJui-mosKi-Aniotj6-11411-184141iiiivilliusli4 4 sj(6-i--ucOnartiursivi) 

4. aintio 3 Iiiiiraluuvildiowiel-nrans%inusklinufiut'itrili4 4 6ms-141u 

5. iisnnori-iiicrriai-ata,i4 A 'Slued-14s tvi-uStminui 

1 j 	1415  b ILBJ11L112JID_If 	 2.5j2_61 ,1 23 2011 J1 	ill 
nine 

0,11,1 Mily d.6onli 

74F  

le The Geometer s Sketchpad [4 1(1)-1 - II] 
.a. 	 a, nxuJa. ,Sw 	 315) 

-7I 	J  “1, 1,1_1 
artnAn.on 

agiadiratrr—isarte-- 

     

   

se 9)V 461111e 11U4 <DPW .303  

      

.A124 	i[iflu1:11_J 

119211-  -7e4;1701r71147* 	,PWCiae 11.p <0100 .47  

	r •,, 

11 

8. 1411flarnaltf19111156411,140€11017:dilif1S1UtitrilLif.11416111150d111511111,14S11111 9 -10 



B 

A/ 	\D  

ABCD f•-• 111 PQRS 

P 	= Q , =R 	LLat 

66.15-14-aumn.)n-nalul-rna.niamjciguiiu 
tilti6m5-14-rufitvi-itNueinhos-tMluoialthi 

AB BC CD DA 
PQ QR RS SP 

9M11j12j131141151 J  IL 18129j 20121.' 1311ej2S12612717812-91117j711272212e1j.j 

0 

A 

9 

S 	R 

A 
	 Q 

111thild LIU ABCD Rat; 711thviAuai PQRS 

caw tviliiininalai apicizaja.i 

am-14-riniasivilufigarrau?itavhAuviiabi 

D 

 

C 

  

188 

10 The Geotnetees Sketchpad 14 1(11.1 • fl 
erVie n120 .-. Htd  

6E2 	 14,4;06.0 • ,amoo ,7 •57  

9. 

	

anutiff6uolvdan1131uNliii'llt113014V181Yilltqllil4 f1A)10111.1111013:1 	Ictivynadou 

vienutv(doanavillol 	 riJu9IIA 11111111i t1105:11 
9) 

	

fiAhoriurvill,11*-11q IflallifiA-mtitin1512,114910 	11- 121qo 

141Intimpn'NdouTinnisio4-114ficiidlItTEJUM,1111tiiiffIJITEJ410 
I® The Geoenetet's Sketchpad • [4 1(1)-1 - 11) 

,,, 	 iiter 

•ILLgj-j2illi 	16LEJ_Lej1 	Nizzrzlizt;  25j 2_6J27j10119_11_0121j72JAI 3_eji If 	 JJ 
3 1 	.J 	-•1  

soneemenneenenocifi 

dutuilr'412 	 rta,14,—*T=-71  cr)%2461ie. • <Digo ■  

2 

1. 8I1111:1fletnallrld GSP4.1(1,2) 14111 13 -15 1,11T1.161Iiifif1711.1q13Jcitd110 k1hdf115 

Alinzu6o5iehlrunAtificifirfullo 



O 

A 
N. 

C I 

onAng mizlinnioAviVulum4vthootilthwhulilunirmilluii1.51 

liburrnlol  
reiaerruarrs  

85.00° 
mZOGY = 125.68° 

mZGYF = 100.00° 

mLYFO = 49.32° 
= 0.684234 

	 6:39 
m NI = 3.73 IN' 

m FO  
m MI 

rnF70/mni 

.±U J 
.2.11.L_31 *1-J 	 

0 1_1_1,i' .f1- 
3214 	umin 

I<SNiTriuuaI 

An •• I 'Anti 

mZMIN = 85.00° 

N mLINE = 125.68' 
mLNEM = 100.0( 

mZEMI = 49.32 

m OG = 2.10 1111. 

I 	111n>, 	I 

1.1L111111121.J61J19.1.11J1111, 	'AII,..1111.1.12.1 222.12112.11211.E1.5JAJE.  28 • 1.1 

189 

2. 6ikliAlgit.1"161-111111 16 leAlt11381414t1-111.11:61017,1111fl10601641N101% `111f1111.101111D1 

i'111110,111114fflt1111j81,1 

ii119.1111 3 
I 	 I 

1. 11111fditnthi519 -iialatl-mvAllhialurrihmitiA'iotilatAT.',14169151villADAMME111 
6110,11,A1-158111JTO1Salf41861.111i1614 1MJ1Jh1liq1fll,116 GSP 4.1(3,4)11111 17 

2. 11141,111f11(1111111111M1f111/M111I1 18 - 22 

45'11111cl 4 

1.1111111130141,TIAITISGSP 4.1(3,4) 11111 23 1,6M,'6111TilVd11fflfltil'jtJ3J171;111,411701.111101111i1614 

flAhofTwrilalli 
, 	, 

2. f111111111631.11-1i1861-IVI'Vd'i1V.111a181.11&11.1c1f141061,M4j9101i1MJ171 2 4840 .'1''D‘li.11A5J 

Llii1614 1,&t,i 	uw,',.'6o5.-wilivuo14114ficiVIJITU6144alrviiiht LIA2,"t11115111-111,1111fflOtli(41.1 

V0111_11M4166111.1.&M'14-i1I1J1la10111zjtallf1-1hAillptiiiitiauti I 69111ri11,1611014114tiffli 

1.TElfTlAhltYi1614i=,'69151eilLITO1f1111.1011T011,e1147011111401rviitillalo 

3. 11111fltiE.11111111111.111f1t11111411111 27 IM11111fle6141,1411?7,11115'91M4D TultiltiTiiiAla 
lquilinuNinilki 

=akar 	9 .1 ph,InpfipAgar 11=1,PAR.E...n.r”.11 
	 %AMA). <011+II 	29:33 

iSoiltrant 

, 	, 
3. 1110,111111AADUtiat11_11/1114 VITA 1 



f151111f1fIlI f15,1311AfrillifY11. ( 2546). niliii1e15zni313t1uin4urnIzni5at1Ui 
flaffifildT14 	 1-6 nuniXnqviinnilnwiliuyiligiuTirisibilis 
2544. flisllY1W1 : .11,113/1141114f115i'llthaldhUDZY4(115t114. 

4 	.2" 
411111bl-111 	 (2544). viinplfillf11111101111119111111SfIf11111 2544. 1N311IM5Y1 2 . 

: 	1,1 1 YI ill . 
Vit111114d41,630111VIOU51101filMli'Llazamlula7). (2549). 400111011:1,111111.141f111-11U 

falf1H10.9141Atl n4litriunilainif ntisomium4 	 o). 

: 

	.(2549). VilTaElatn, Cfnzniltitnigusiu 	 o f1411411:1 

niltlnufnisconamalaiisinalmnilli cn. npanii :111133.witnam 



i11f1141-1111 

ihoti-wje GSP 



ran x-isji M f t 	 E=111r'. 	 EN 46%ifitPWIN 215°  

imwarb 46514(M, (De .11.61  21,E0 tonsisl - Microsoft  

• 
0 The Geometer's Sketchpad 11.1. i difht.GSP 11 

al au wily um. x 41.1 n-rsullar rnsim and srihci-m 31  

A' A 
VI 	141 ttar1J3J1015 

isrditheld»1 

IC) The  Geometer's.Sketchpad [1.1.1diihr.GSP - 10] 
iigir u Aix rr warm 	ai-hr n-isutlxr nii5u nun i 14111614 31  

r 

0  
/,  
A  

192 

• 

0 
/, 
A  

A anliaJ  1.1.1-2 shilatrislai 

1. a4ilaiwu-‘11.11.13933akimilium5i-vtuvilfiri-rinimliii 
Ittauithfitul 

1) 1.13.8anisilli4mmtiviti-i 

2) IthmAuarii'Li.lti -nruitotrillaialftp.11,giutilirloni-b, 
ittasmfriffenanaulipuvtlaD,rua.m14matituntnuOtnnuri'uuttvilt**thr.riimiall,1 

14;194 01114 I 

3)11.11,v1Auarriallightviiimpom.lt91341A11.1 1,61,1,611.116111-14 

ItiJuJ 

JJ2JJJ_5JJJEIJ 	.1:1J.EJ12.1_14J111_16J.ILL11_11129.12E22J22.1 Iii 	 I LI 



L11112-11,  
_ rF X 

The Geometer's Sketchpad - [1.1.1ditai.GSP - 20] 

gl Alf trAlt I1041410 A14 miritla4 n3t5o1 ns3t1 

1.t.L5111 ® The Geometer's Sketchpad - [1.1.2ttranr--von..GSP - 1] 

uvlu utile liatrurra a4,4 rristrtlaf msim ns-114 141741614 

193 

16) xW  BDE Binnneiawil] 

17) arnatiAtur BDE tnutrwitiAuirtnlalm 

pitch roll 

'm11601111 larthmoter I 

ron4,51 Microsoft 0 The Geometer's Sketc... -'4V43119 	1001QtrigiO 21:5' 

15)n-rsionluAt4w4umi-iwii-mune4a4 

18) a.mancrruAntlutuaufrrusrnaluvi,rararnam-uxuAuu BDE) 

11/J  31415161718191101111121131141151161173  19 20L2_, 	'I 	 I  !J 

spin 

±_121.11,1 	2_11.11i  I r I I J  
0 The Geometer's SloTtc... 4'7'  IC ientoil - Microsoft ... 4:3512 lit!? T cD WSW 21:52 

0  
/1  
A  

1.1.2m5Numellan 
vziii 

wanuniviltmui 
lijiiintiuu6,nnontarcia-ruu-t6lutllynnuoi-oriei-nati-hrollnItammitviuTtrz7ionhvi-riu 
aliinufautilueLl-o15 

Il»I 

(1)1.0111-1 (2) iLahu 

junantsarrivuan4fiuluihatlivihiu  

(3)cilultA1snu 



cra-moZtial. 

(1) 

O (21 The Geometer's Sketc... -311-"w7 	1..51 - Morosoft 24,1pri,c? op <Do 4.110 21:52 

dil-aavil,m5ruaan 
1.61506-piiiihnucumiluvinlianing-nuilaialvi*.oNgailinsmnal 617,t1 (1) 
lviiin6Ainit.lhihign3.14-16u4iumoutinumausi-in-13461101,11i1 

	-55.5 

gra-mu-rnAtilmu-wans3wrinarri6i.lug-rult1(1) 
Liarmlialos,i41.9nution 

!URA.) fillIALMI 

1111 1 1_5_1i111 1 1,1!_1 	J _t1 

r 

0  
/5  
A  
0, 

PeT. 
0 

A  
N, 

12j 2J1J iJ JJ 1JI3J 1113J11.112 1  1 4 1 

6111,anals1 - Muosoft (71, The Geometer's Sketc... — 	 46V PCP, (De 6.6111 21'53 

1.1.3111a161  
ualna-1nwr5:;aa~Zurlsi;dwl~t~e~rJs~widsa an ItraiGlihUi1514LI-101AVItlAlripoi-mi 

4-nalunntnihntiratAtivilrm 621141Ah4orni-iti uartronlvi-wq 

thri- itiallinumniJunti-1115 
tinawdbad-witniufilmiJui-ilul 

tiii smilla *tin tint tieluit 
tic-4 9ictu ti4A-t1 

t oh 4nirtnitln;inn-iii 

le The Geometer's Sketchpad - 	 - 41' 
Au uhly uashma 	rnsudau rnsial 0114 aulcilu 5014 

The Geometer's Sketchpad - [1.T .3ititSiesdP 11 	 • 	1FLA1 
tkAu Lthlt 11A014aa 	 n-Aut.laa msim 01171 uuwiia 5114 	 _ 	x 

194 



LJLEi2iLl 
_ B x 

- - - 	. 
® The ereometer's Sketchpad - [1 .1.3iistiht.GSP - 4] 

ItAu LIAlt1 1100111(0 0iia nliutlau msi0 mid utilcila 5818 

195 

0 The Geometer's %etc... Itn La.als1 mxtosuft =wag 411-4 

® The Geometers .Sketc hpad - [1.1.1 rriumaiinsanasr.SP - 1] 
All LI Alt 11 001110 aiia nruttla4 msi0 ni171 uuv:na idly  

'4 V71.9 cP 10 Wahl 2154  

L7,21014 
_ 	x 

1. alvia-rwmiliNhurimlii" 
1)A- ina.n1.714616Jultlimiluarailm'im 

Fin-riaauAnuntralaupulmunilloll  

AB 	CD 	AD 	BC 
5.33 	5.33 ^um 2.67 MI. 2.67 

mZDAB niZABC mLBCD m/ADC 
90.00° 90.00° 90.00° 90.00° 

13-nruasifiltrnAaj  

Aivif5usulue4-1 ABCD 

0  
/1 

 A  

1 12 3 	LSJ 6 7 I 91 10  1 11 12j j..1 

0 The Gexneter's Sketc... '6 	:'P 	<00 .1‘10 21:55  IZLtaallrWW7  Lana,' Moo osof 

r 

0  
/.  
A  

1.1.4 Nrauti.nnal4n 

nl-auLijultImInguilmatimilinifigiviiiA.nihui-autllunnu2iplAlliasnmin41211m4 
vziu 	viaran 

Iviiini,4uu\nnmuntlia- srund-hutiltnatioi-olintweilati-wm4n1-aucit,viti 

I  ttemodhat.hathruawilrituftIothr.4-11Attlulikrnu  

Muir! nclunan tai  nct lauauteumICIJ 	ri -u lul 	nsiu tuantlii 4n-w Cum 

i_LL12_1±11E2J2J11 -1 1J111.2.J_Jal  1.1  

.t1 



• • 	
o, ®I 

_ c7 X 

0 The eometei's Sketchpad - [1.1:4 nruntaiTif414u[aSP  2  9]  
1/1 ttAu unit ILA.. a91J nmuilau cosies nrog 

The Geornefer's Sketchpacl 	nneuatnsenau.GSP - 12]  

161 ItAid uAlt ItaIMIJA kilg nliuilAJ nliics ns-1,4 N111G,J 55Th  

196 

tyl uaa nt t I to fta CI: UTa iI t tau ilortaoincua4 9n1Fin 

12j 3 1 4  1.5__J 6JJ e s111.1 	 141  

- Microsoft Word  

Illtalillrantrjr"'7* anmst - Mcro5oFt 	0 The Gwmeter's 

m4nnaniluIth5Tinfilmai-miMitinufinviii4.thmatmul.6.4-inAsnm41.61404111.2no4 
mit.{1.1‘.7-1 	 latu arvimuen 	 puqUinnapi 
ItAiimiuuh.nngittartla-mtwiAlutlItnouoi-wirim46-ant.i-ovil4ana.nivtitilmliGnilui-1514 
alhminmihuni-i4U 
triauMwthnilalulufilottliztrlufltnum unau I 

ICJ 

O  
/, 
A  

21711 

Vfk t!.'? toe WSW 2156  

1411:nu-wartul 

FlAn 
Ptantuultluutefusau-ht 
tintiuu.lanuttimatIstilJ 

0 The Geometer's Sketc... 413V/V.P. ®A (De WSW 21:56 gliallrarErry7 tomtit - Microsoft ...  

r 

O  

A  

3. wnwralvilligmbronavalt-i-ivrugrtti aims  

Wriint,ie.uvimmonAmmAtatqmplaluutAuipu142m4-34nnal 

ILD 

iJ2J 2_1_11J JJ 2J _8.12J J13 	.1L122.111J  I1  I 



 

flitau 

0Anvier 

9ltoulls600 = 0 ,"g5,, 
ti5uo,uimAut,10,..a&WialiatuAlaauilu.)- 

ri- rxumitlaaaadua umenutvi-iumulu-awm3.1641throutril 

iint4uumAnii iiinumilual= 3 mii-anmalti +vittniiminu-nuviii1.11./Ithl 4, 5, 6,...,15 

ni.1-1411 

taleinu-aumeivania.4-nrrughuvolltIvin-lumAuaigi-ruvvi-mauviialwinfra 

J2J2_1±11±Jal3JJJ_1111_141 
alnuiatAran Alms trio t[3] 

0  

A  

197 

. 	. 	, 	 . 	. 	 . 10 The Geometers Sketchpad - [1 . 2.11rdinme'dffir.GSP - 16] 
LLasbaua 	nIstiLlor nide nsIrr 

 

L,11211, 

  

ice 1-154-111SIS nAuuttua-Inllaasiiid5:naui61-miowuns:n-mul4T-risritautiutiJ11.1 Dill-kJ  it Al WW1& ullins4o Su 4 
111111"4-011-15.1e, ilmikun54 t5u 41111 t6u4inunli hl uui dkurmun 4 1St Au 1,2,3,4 it jilriviunlsi 

JI L1'11614141: Mut! I Oa 	4Inn06Ala n-ri1Jtisru04nasIns-:nitisthrrala 

I  ittAuutu.kwuialail 
	

dAu oi da ita: itku-insua414s—u-u-tniciniailevFd-u-rirlatta:Idli-u.triallui^io6tipaUlJ15 

1121=191 
['maul 

 

psniud4snat 31 

  

  

triarimitltv314m54untaltOmtlius) 

           

111.151nd ihrhul 

       

El= 

         

1=111 

      

A 

 

 

1.11irso-1005-■,3 

   

      

 

1.151.1m-nu [no 

      

 

.11;:s.ut't51.1) 

      

           

           

Fryntu-r-rueochtruaurnoia,ar 	- - - 
	 riE 

112j2j 4 151 12j 191 101 111 ,2 1 ,01aj  15 16 117_11.1_1_ 

111=11110771PrW7  Loos,' - Microsoft .. 

  

Cor The Geometer 's State. 46%24-9 T (De 4‘110 21:58  

  

0  

/,  
A  

2_1 

10 The Geometers Sketc hpad - [1 . 2. 2(deillisMormsansiiren.GSP - 1] 
trAs, (lie (00.50 0114 nositt00 msim ns-orr 011-kolla 3116 	 _ a x 

'7."1,127Ern't 	ronglst - Microsoft ... 	 46V 4(19 CP 'De ;P0/100 21:59 



IIZILUMr7rnr°7 	onauni Mn.osobt _______________ 	 46 ofial? cf• (D WSW 22:01 

40PC? cf• (De 	22:00  

a 

123 

LKI 

vilora-misni 2 

Inguvlaail 
itibutgertiniluttaRiul  

liElarlamti I 

u./i0'3 2 

tifullmasi 1 

tia/vulti 

F-<-1F-.>1 
12.1 2_12_ _±_l_5_1L1 L111.1.211,1121J 12_1.2.11i1 	 

• 
0  

A  

198 

IC) The  Geotei's Sketchpad -[1.3 	uiáiniut.GSP - I] 	 - 	• 	 1.;j19:1112  
tiAm UMt ILflUOJ n1. msuilau nmial ns-10 	 - 	x 

ihe Geometers Sketchpad- ,  

la LAj uhlt itaoma AVIJ nnutla4 nuibe. nun l 1.11-110i1.1 00bh 	 - 	x 

r 
•  
0  

A  

Luau 

1.3 tlianoilinwilitiimikaunl-au 

luviii4Amie.rulgin6-11A,Itliarigmuolvilvalgnm111,611tarmvuommuoriann 
lirtimitruvi-ifranllardtaricmfiltfm 

111.1 

I [laud 

uascon-nicismsamilu unwrinemehusiul 

J_ J2J 	LI _LI _2J 2,11 	_121_12U  I • I 

inancrnichnilvalm 



199 

IC) The Geometers Sketchpad - [1 .3 2slimMtsime.d0 - 

tiOU 1015 Hamar@ x;1.1 msulJaa n-isim 

tVij a11hitTIWTV4AEl9.1fliTtr11133.116171134fIllink1461-1 ZYAUnd eau  

O  
/,  
A  

1114J111.1(11rUZ n 

JJ H@H inr  
Itikulamixagaiiil I 
lithearni1R44421 
ItikatIandlnia431 

I tb-ftvail 

nmunnsnul-lualn i us4nct 	 to 
n-nufpitruiun-nul srlkl Jn5-out 1114111w intiutiv 

ll.MUIX17101.11J11-it;i1JD 3t-5-)u 
Ltarvrs trisruan 

I imAauvIrmitekuu  

   

I imAmpinymaXtumunscuen I 

   

    

 

iint'4uun-urisnmsdal 151titii4 IchnauAal 

I ±1
—_711 

1J 2 .:1_1211 .1 6 ILI 13j.jji■j 

   

lona-1st - Microsoft ... CI The Geometer's Sketc... sPfic-P cP (De it* 22 '°2  

   

® The Geometer's Sketchpad - [1.4 tliinstreethsanast.GSP 1] 

111 	 nninixf 01110 	a0xii-ir 101i 

1.4 tliarimilie4wwrins., 

lutbiim 1.3 LI-116iviitlUnomno4m4g-nalelIgiul•i1n-11611414-1 

n-uw-mi-ilmthEnAugraimilarAu6luvri-bmi,m14nnaditninitailantviolielcittulAm 
luniw-r9J3an6111.110,91114r1R34 

Ittauithlai I 

[al 

212J2J.LIJEL.J.1312_1111JILT  1.1  
Monre (0.1 1a10111 - Microsoft ... 

   

gPfig? CP r0 'YJ WIAil 22:03 CI The Geometer's Sketc... 

  

    

O  
/,  
A  



200 

2r 133 

iagallrefTS77  lanalst Microsoft  10:1=111/. 0, 77•13fr 
46 %PCP CP e 	 2204 

_ X 
L-....1[2J111 C.) The Geometer's Sketchpad - (1-.5enina-reeeilitusas Wreestaieri(elOSP': 

At, Lilt) IIQHU Mu mstrtlar rnsial niupi slihrrius 31  

r 
0 
/. 
A  
o, 

gg t Qtr trhstei trasmua 	nmutlar n,,e nsIX 	 irfir 	 _ a x 

PT. 

ijItituutAuthAwrharwasitivrkorstuani  al I- 

EEI 

1-Inua3.1-3.3 

I Fhmau I 

1 I 2 _±:1_121.15.16JrIllt? j_1,1112_114  I  

LJJJJJjJ I !I 
 

.543V,ILT cP (0 e. 	22:06 

da-sn5 flaZiallfiJus-5-11uns--1aa4tts‘inv uanq 4 3 oittAiituns 4iii-uraJI-ipuil 4 1110114 ws  
ukgats4Andnins: &Atiiur4: 5,000 nc: an 4rinicilnuninci-w-in4nv das160.1AFilil 

auhufiitikuinnil 1 rizuAtUn5 	 47-tinv cniafiliiktithoninAnt au 
UJaUUhn (rywronx.3.14) 

4^uu. 

mr-o-nuei-nilutimaa-nchuthumnia4 1 



0 

A 
or, 

46F011-.2 (0 	22:10 55P utnii 	  j 51,00nGo 5158 0051,,.  

The Geometers si<iciii;aif: ±Rivibil:GO:11  
tIQ44 4;4516 tta...ua ati. nliktUp. niISC ni1t1 06110111 igTif 

41,14-nnu 
win9c1 A 
liJanN.Itno-Aitrauucutauilinti 

in44114.4 .444.:444n4 Lia4. 

A 
f 	 t I 4 I 4 4 4 4 4 41 1 1 1 

2 	 4 	 6 0 	 6.50 
' 10  

Fl>>21 

CI The Geometer's Sketc... 

_71 

EN1 44i154)42 	CP (DO W‘Nii 22' 9  Mt6rosOft 011;n"  o-ol. roo    25? u51.1  • • • 	On sS,o 12oGSP u"A  • • 

IC) The Geometers Sketchpad it _IIEViEW.GSP  - 	 • 	1,1911E3  
iCo prit 1100460 0414 611115141 6.4.161 ninvl vcripila 3010 	 _ S X 

0 
/5  
A  

1 	 

201 

- 	X 

12j 3 4 5 16 j 7 I 8 1 9 10 11 j  I  

54465304 	5501l54i4444 5-  5tuutLnu 2 islAnuiivi A ,B 
12du1Mnnov9avAttiovii 
tilAtiu13.1 3- 

2 -.- 

a 
A 

* -1 	
!■ 

(2.64, 0.00) 

Wic (x,y) 
u.15uurati1wl,5 

	

1111411111141i 	 
a 	 6 	 4 	 -2 

.2 

(0.00,  

1«tortrioutil 

111J2J_LI_LU2112J1J1.111.1  I I j J 



I LI 

s',2,1iP l) ,0 0 .11111/ 22:13 111=11rrn 	eno6144 GSP uvul .. 	shais464 GOP u4141... ==. 

® The Geometers Sketchpad - [2.1n1-64a1444wrivisniviti44444(HRI )-TEACHER.GSP - 1] 

la Alt 44144 114(441a 	 nssut.la4 nssiot ntrot lti11614 

0 the Genxneter's %etc:  ,. oT,  <De,  wigs! 22:12 =toad 	:41; • '6'7: 	GSP urn 	C.i.fritAaGSP14.4.1 

_ 6 X 
10 The Geometers Sketchpad - 2.1 n7141 	iraluititax(HR2).TEACHER.GSP - 6] 

tlAtt unit uxo1040 R414 /111lIt1A4 rrisim 414141 cOo/as iftir 

202 

IiiiiintAuurwagmeighn-rnadiaditi6wwilinutUalogrial(x)hui-m-ruiZu 
rigailaai(y) 

i-nraut3t4iimilaal(u-ivi) 

e- 

6— 

InAn 
1 

4— 

to 

-4114714143a106114(11191 

4mItinat t4.inunt atarit 
97hlf115L1411,111.1113.1nnu-nunti-o15 

E!  3 Hi 5 16 1 7 4 	9 12_43 11 1 12 1 131  nt -r4  y=444.21y=8/41  161  nilviy=10:1  181j4 

x y 

1 8 
2 7 
3 6 
4 5 
5 4 
6 3 
7 2 

IR. 

O 
/, 
A  

k. 
• 
O  
/, 
A  
1,, 

9 

6 

6 

ti-141s-A-tuttut,nu x lila 1:100 ultunu y 10u 1.1000 

141x,y(1-euldi)1  
x, 0.00 yi =000 

02 = 1.0x7 Y2 = 2.00 

43  2 DO Y3 =4.00  

- 3  DC' Y4 = 6.00 

(t lumiu) I 
zt = 0.130  Yt - 2.00 
x2 = 1.00 Y2 - 3.00 

= 2.00 y3 4  4.00 

x4 = 3.00 	5.00 

116a441oll 

plt= tn41410] 

1 	1 	4 	1 	1 1 	1 	t 	1 	1 	1 	 1 	1 	1 	1 	I 1 	1 	1 	1 
a 	 -2 

liBrStruranfri I 
1«wayinadif 

9 — 

2 

2J2J2_1±1L 6  D1.1  



GSP mmoi 	aboilaia G5P uvnA .. 	 fa_13==="1"""?'' `# 	512.115 211.,. 

1.01.71 VI. nynalaa _ S' X 

..3209694)(0t, 4kliNo 2214  lalljair:ViTnrr  4,D a G5P uvul . 	d,.61, 11=== 

203 

5: Li: *11.1(Mat iins) y= 40 x 

5 

I «sahriou131 
Seollinu fa.inunf 6.11 

1_12111± 	19J _?J 22J11J  I J I 
lel dlu G5P unA 2 - Nocrosoft Wordt  

The Geometers Sketchpad - [2. 	 - 1] 
Ilan LLkPtl 1140141.1 041.1 f1111111.1 nttl61 nsIrl 	511i 

0  

A  

• 

0  
/, 

 A  
1*, 

n5-1181duaNnaini5tCnifilgaailut15 
u3elltanmonTLItantuavrnuAtaluaituAntalluunlivrIgilluvu-n4i4m14 
viluo-a-miAarAudvSluiu 

x Au y 
	IA-xxh41 

lifornsAubitftltiath.ehl  

auftiannviluusra-mitimAutS2m4UtanewA4EschAultiviain-MsiLluni-1 
viainilvilsnduainuilLtah 

Ildiat'uleicicrnsuitifuffii I 

x 	 y tiviammtichqiucii x 

JJ .1.1t2J 1111J) 1J1  _E  I J I 



:505P/0 4)<0e wilio 22'38 durgirltrirs"57  en  Gino thuga G5P twin 	shathutia GOP 	=31111 

15 	 20 10 

204 

I() The  Geometer% Sketchpad - [2.7nsitlyeemonniativiserbod8(riitm441).GSP - 12] 
ugt, uAlx 1146n1NA atl, rosudaa rnsim nrirl m1141-14 3418 	 _ 8 x 

:• EN 0 The Geometers Sketc... 4524 ,P Cc,  ‘00 	 22:16 itt 	6i,atrAAD G5P 	 Li_1161atila GSP urnA 

'Axa,Sxx f4.1.441 4.1441 6101.i14 	1.3tlitiuni-ivIvaJ1urns 3x- y = 4 

12 
x 	y 

-1.00 -7.00 

0.00 -4.00 

itiuunsivIvaJaurrisl-inci6uciu 
Fralciluols-w 
1:16r1s-mliilui4u(452 

y = 3x -4 

x tienti1411 y x= -18.00 

ici -h y=3(-18.00)-4 

6460 y=-58.00 

eisiU 096 u u 64annaa Ji-la (-18.00,-58.00) 

T IJAuU.xl x inunAncil x 	+,- 

In-riirwAudiuvinao-wkia41 

I «srdiriavG1 

21314151617[8)9110111 12_14] 

1 The Geometers Sketchpad - [2.2nr1tvea11irnstrierititearTitmly(itituaff7).GSP - 101 

a LA, Lolly 110061. 44,, eniudx, Mile nviti mixix id% 	 _ 	x 

0  

A  
OP, 

0  

A  

1 34 	 

5 - 25 	 -20 	 15 	 10 

G111141,3 It , 12 , 13 	,14 

lot ni-iiitutAss)viAdllaurrrsilati-wls 

11111114111111111144 	 1 	1 	4 	1 	4 1111111111111 

'1 4  
6 — 

— 

i_11±11J.J11.13_11011L1111.2E11_19_11.1 

sa.inaff, 64.11 

10 

.12  

16 — 

195.- 

12 — 

10 — 

5 — 

6 — 

— 



1  

14 

0.•  

8 

   

I <<wahriaud I 
I > >utlisialil I 

 

   

  

linalSnu set:nuns uo.11 

  

205 

p The  Giortleier's Sketchpad - 	 :19] 
a all uAlt ttatxupa u 1 fltill11770 m,iw opml VIII10112J 

Smhiou utinuni 

rntiunns-nivavueassliroti4utilui4unsJ Il  , Iz , 13  ,14 InuittinuOtiultiu 	 19 
y = 3x , y = 3x -6 , y = -x + 4 ,y = -x 

11.110110151101f1S-111 11, 12 ,13 ,14 

I  [9,m-riurtta;n4latiOtrrsirlimbselsrafini 

1 1 2 j 3 I 4_)_!Lf 6 1 7 8 J 9 1 10 1111.?j111 1,11116j 	18 19 	I 	!J 

P1T. 
0 

A  

stigiarraltrx 410 04 Ao GSA umi 	oilaiilaga GSA umi ;D e 41'1622,37 

  

10 the Geometers-Sketchpad - [2.2(tra):GSP 
Lihlt nom,. Ai1J rnitttla.3 nlliu 01-114 NLL1411J iitir 

r 

O  
/,  
A  y = aix + 

= -8 b1 = -3 

X -1 0 2 

y = -0 X + 	-3 5 -3 -19 

(nitiu1/6-1 x 

un-)nev9.13-1 + vi"in - 
1.311,t9.11MXIV() 

.2J2J2JI3-Jl13 L 9J  I. I  

,1 ,o st.V 41cLt? {P <DO WSW 22:39 a G5P uval 	6111211.013 G5P uvoi 11="877" 



c iAlathADG3Pumi 	silerwAa GSP -7 	.-.4) 	itf,  <De 	22:40 (5 the Goknetar's S,atc ••• 

0  

A  

ItAu u Alt l.11141. Ojid 01511dP.1 nh,o n1-141 .11614 3814 

• n5-nAl iti ni511-AtJ182.1 1 
aniii9C-°C 

P 
"WormLi3Eht4h x,y (-IS-11111/1n 	it 	tutu jam 	 iii 	;11113 Inqu 

-ii.113.1 11» 1.00 iuilni n4 12.00 oIdn 

e _R 

6 — 

■ 

N 	 / 

10 S IX 

Y 

10— 

206 

0 The Geometer's Sketchpad - [2. 3ns-nkivrcraildlil(titsla1)-].GSP - 1] 

6) The Geometers Sketchpad - [2. 3nsmtriroircrilliliVoTaia4}-1.GSP - 2] 
LA, utile 11001150 AN flhjIlliOl rolio rri141 .1116,4 if tir 

  

lunlvicinonlexourpunnqrnifivpixiu 	 2 
talmi-mnn-mvimno.nThisriviluun5-wliwicogralaiiiarku6Itivri-w 
ograilifiwnlihulturciarthonnejapiainflutilumovelcieiwil 

    

lair-vnvnnAu(tm5) 
25 -4 

  

      

litourtstrli 

    

15 

  

      

    

; 

  

 

11411111111111111111111111111 	I 	1J11111: 	1111 .'.04,4111$1111.1 .116111VI III1 1
3  

      

01o115.13,111.0110.11.10.11 

1»sra1oicWil 

  

L.WiJJJ  'I  

  

       

       

4svoi,_0  <oe wisi 22:11 laiteriar7124"'W7 	ADD-oh'. GSP .41%1 	It) cilau .16a G5P vvivi 



6015-K ii(filvo uc15/iiiluu) &mu ii(AlraucniiiiluA 

id n ilsrshnriusitlitut4tml 

• 

4 	I 

A 

_ . 

ini(iiiluJ) 0  

C 
2 

50 

0 2 

A 	 3 

D 	 

207 

IC) ijIGP •  — " — " 	 u 
uft unit ugoluta AN MURIA nviim nvIrl dnii jfl,4 	 _ 	x 

3 

0 
/, 
A 
0, 

ipnucdncwldn. iriwn5-11^11d-u. rierrnmi-iu-riia 41001/1415 

I »utreiLibll 

Ni.inums aaa•II 

	I 

it) 	GSP urn:i 	 sinasiuga G5P uvrvi 1E1=== 77S1 45j rok tp cfro (De wimp 2212 

le- 	 .GS•13 r.r.4] 
a all only LIMNwo 	 nriut.la4 ormitn nrirl AllaN 30,4  _ 

Soli-sir-qtYirs ucruii luso ) 

70 	  

0 
/. 
A  
OP. 

iih aulgi 	
4 

Scrlsrm I -1014141,m piillu4) 

70 

50 — 

1 	 30 	f 
— 1 

10 
3iF  rival 	 I 	 2 

= 7 

50 

30 

10 

1.1  

Ell 4 r 	ar,oirr.4. GSP u+,+4 	IC 410040 GSP 
	

46VrIci2 cfri (Re. ,1‘01 22:43 



Lip-2.1U 
_ 

0 The Geometers Sketchpad - [3.1(-1).GSP - 2] 
LLIRIJ uhlu uara.a 0114 n)1utlau foie ns* milchu iiS  

IMtJcn.nuns tidal 

2 6-inatnia.muni5ttNniugaai-ntiJ5 
riain-iv011,414 

 

1>>sttit31 

3 
(2,0), (0

'
-
2

) Lilushmotrucwoxini 3x+4y = 6 viinIA willutvicrtm 

(6,-3) viluci-immulAinstai 

vnoi-metrznalmaJrrivzi-woivil.oiLiJumi-ilmth4 

-ii)%2 +VP cf' ‘00 WI110 2144  

	 L=1:TJU 
_ 

initajj751§111"7  alotil,iia GIP uvIvi . 	 GSP urn . 

The GeoMeier's SkaiOhpeid  [3.1(3).csi)  - isj 
uPt, utile u00.1IJti 	nmuJau nuiSe or* minciu illif 

208 

15 -a4unii-am.i-hnnnmau-rii4131316i-imou alciwout41.11 
untligiomuannanu )J1 i13 1 ei-mt.1-w 
11=1 

Co The Geometers Skate... 46.124jc p op coo wimit 22;45 lialiallefalMr7 sba 614 GSP meT 	(116-.„„1. GSP 

IT. 

0  

A  
1P, 

IstusFl.touves Until  
'61314 3 

GSP 

viitianiuncianAu 3.1 

3x -4y = 8 

3x-8 
Y = 4 

112J2J!JJJiJI_HIJIJIll_LIJI?Ja 15 I I 

0  
/,  
A  

i. -nith 3x + 4 y = 6 Ivinl-whiltuAtim14610 

Igimeuznalisurrs  

3x+ 4y=6 

111111 	11111 

2_111iJJ"§J2J.L_2_12111  I 1 



209 

ICY The Geometers SketchPad - [3.2(131 GSP - 5] 
	

1,,,_19111 
llgu 01,1 uaolaux 04,4 mutt]au nmie ns-11 sauna ifti 	 - B x 

  

n15ttf15a9n.i 41J ni5tC)tivonailtall 	
5 

0  
/, 
A  

 

  

ELI 

       

  

LLJ 

ii-a-mrunitaruria.in-r5fiialthi 

x+ 2y = 	1 
x -2y 	= 	7 

(1)+(2) 9.411411.1(1.1 II  

      

           

     

=I 

     

           

           

           

   

G1.91!Vii 

       

  

'_U 314 516JJJ 	Ll 

  

           

	

._*7"74124-w-  ca.,onaa GSP 	 6rc Li1aS GSP uvn.I 

	

— — 	 . 

   

0 The Geometer's %etc." 

 

4.POk.5.,  oP <00 ,tgig 22:46 

   

IC) The Geometers Sketchpad - [3.232) GSP - 4] 
tiAu unit 1001,11.1 airs nyluilx.3 Winn nrire NilL114 

61mi-14 2 alcuilruutimtri winan,i4viluuni-whichrstanniain- 5 
LAnmi-rariouchmou 

Souso.tousis ruin 

4 

2x + 4y = -3 	.... (1) 
3x + 6y = -8 	.... (2) 

x Y 

 

Idadu I 

X 

Iltau nTAI 

6x + 12y = - 9 	(3) 
6x + 12 y = -16 	.... (4) 

A 

I 	I)  

2x + 4y = -3 

3x + 6y = -8 

[lunux,Y] n»tahlotill 

 

I I <<trahrinuil I 

312_13auj8i2 1, 
quuarmin-ANI.nu Han iltheu AL5nnl5 

Csi,a6140 GSP uvx.I 	61004a GSP tx.m4 

_=1 

ciP <Pe .1111110  22A8 

/. 
A  



5 +4x = 3y 

win (1) 	x 	y 

3x = 2y +1 	(1) 

(2) 

Inums(1)An 

210 

(42) The Geometer's Sketchpad - [3.2(-4) GSP -12] 

  

gy 6A2.A uhlu xxxx,a a164 414kxlau 	ns-X 

  

0[T, ii-a1.3444 
• ni5tui5tuummilyNtittgoailudilmun-mtulucil  

	

75— 	 12 

oilath.)  q.91,1,65tUUMJni5oialthi 

	

A 	

jib 3 Athrianums (1) 

014•Liu 
[1»srdisioldi 

113J 3I4 	6  I 7  lei 9 1_113,1 11 12 113I 1,11_151 16 I 17 III _1 
1:11.mauhirri4v16.326. a 01.3 iiI1J550111 vitSanli 

    

J 

%2 01J5? eP <De Waal 22:49 

    

      

"7-11112'4 	 GSP IAA...C6'1460466 GSP 0 The Georneter's Skate. 

  

       

       

- - 	- 	 - 	 - 
(t) The Geometers Sketchpad - [3.3(-6).GSP - 19] 

figu uhlt uawuua a1l1 46491.1x4 mlia 94641 xiocriu 3410 

ilausF1 Whets each 

ii-and-w 4 oinNuniiiinivrinlwilmuwgx14-111-
11 19 

illaniaJacz 6 U111 
tiutialmmicilml-iniiil@nilmr. 18.50 
UlliqN/Viliiqr,604/15011-1411IMIIVEDNI 

iNnvinualvrinlwat15-inifil@n4amt 20 mil 
ttiltaiarii15 25% 

1_12J1J±1I_WLIL'.111 31r1 	 1.1 
J[ J  /1, u 

silo olo $0 65e uvliA 	6)oYuJ h'e GSP txn,4 . .  EEM=111"  .%V 4,9 CP VD .11411/ 22:52 

  

ld =WU, _ o2  x 

•  
0  
/, 
A  



LILETAJ  _ 
. - 	. 

() The Geometers Sketchpad [4.1(1 .21.GSP 3] 

la Au Alt UP014. Aid rouLt.lOd n,s53 niA üu4ii i1€  

AC 

AE 
BC 

DE 

AB 

AD / 

Filinitnu  

0 The Geometers Sketc... :.°72,71  4512 oktP oP (De 41110 22'57 111=111107712W157  611iicilasruha GSP ccci . . 	&it aro310 GSP ccci . 

211 

cp (Do 4ftig 22:53 0 The Geometers %etc... 5.1) ciluti,14o GSP nun). 	j dim tilja GSP uvul 

11.11mrilmn-iutiu 

2 	 V‘f 

3 	 30 Or  

1 

11«uthimnil 
[]»scdistrittll 

1 j 2 2..,11 5j G 7 8 1 g 10 11j 1203j 14 15j 16j 17, 18j 19 1_20j 21 1 22 23j 24 j 251 2±LH 

/,  
A  

3 

I].wuia ll  

11 'iamb 21 

1 laatnla 31 

10 The Geometers Sketchpad - [4 2(1-t1)GSP - I] 
114t, unla it MU. 	nliulla4 mil, ',A 	igli 

_IJW±W_q_12_1_1_19J_ILLI21111_1:1125_1117_1 "Al_11129J2112?_12_3J2.4_J 2_5JALLJAI 311_211_14  I 	 1.1 

0  

A  

Liaoh 

4.2 IdgianvithnrCini-iutlu 	 1 

ABC - AADE 
al-tiosnimu-reata.36-rai,murziolo-miviAuma4annai.soolli1 

viiiim1-16-nrualci-rainsjorslthaaAartirvivtiuttntA,nnoliiml-id-aufiloii,i4m1346015-ivi-au 



The Geometer's Sketc... d0lh9n GSP nn A 	EMI Gil aulja GSP unn 

If& 

 —761 	ojcp  SP cO Will61 22:59 

14 di oily 14+y 	tvi 
tvhAu.6cme1iu10 

27 

C=J ttar, 

A ABE ", A CBD 	vi31 
10 14 tv451altvioilm 
CD

asni-161-1 x unv y 
5 

AA 	  
27 

qtlerna viAumilF14-lutiui::16i-i-Oomehuuaoahuiji4emiititiutiluach 	..404-)141.jkjilj1,jurinu 

O14 	nujiiewiiunta%isienst#jua JA-11.111,4U1.11.1'  

1 I 2 I 3 I rlj 5 I 6 7 	..SJ 10 11_112JLITiLl 

1>>s4therehll 

212 

10 The Geometers Sketchpad - [4.1(1122).GSP - 1] 
1.1M1.1 iiamna a,, rnsudau onsio ns-1,1 od  

tJUT.J12 
_ 	X 

The Geometers Sketchpad - [4.2(144i3ioSP 
tA, uAlt 1100111414 0119 nviutlau nh10 /W1l1 141614 

 

L.ilEft31  
X 

 

inglinu 

qi-311.1.)3 	 OABCD 

—3 
-in 	OA , OB , OC ttar, OD 

,c 
B 

0 
---) 	 , 

ri-wiumoi A' uuila OA Liai-annutitathrtriuhu AB iimi4A OB ii B' 

likMadiarhinuotautAanqnpil tkiinAnfilo 0 tuila-tnui-14 	 FiAnfi.lo A 
Ld L uniti tialtAanymv-Iriuehuvaa4um14 ArAcTIM OA criuoiaurni 

j2J1141 5 16J  I I 

n/Auuttuan 

0  

A  
1*, 

sh.go G5P 	 G5P ulni4 l="5"7.7a"  t,P GP toGro WIN 23:M mzum0-  



1=J o, 0 The Geometer's Sketchpad - [4. 2(HR4). GSP' - 11] 
LIA3.1 uhlu a gum. P9-14 rnsala4 nub 	ns-18 

A 

1»tartria'W1 
inthinu IsLiman. uaNl  

3 1 4 Is) 6 171 8 1 9 1 10 11 1.1211 14 1_151 19_12011112.2_11  I 

1 1_1 _J 

46V101, 17, cP 1De.111110 23M1  Gilaii-Aa 0SP 	. T.) elath4ha (SP unvi IISE==gr"7TN 

L-19:12 
_ O „ 

- 	- - - 	- - - - 
0 The Geometers Sketchpad - [4. 3(I421 ).GSP - 1] 

t1Av unt uP0141.1P al-14 nrunla4 nlsiu 6'10 111114i14 5414 

213 

	 _J 

111=111rWralr7 ot-roMr 40 G519 81,84 	oho sh. la GSP uvt,  1=111  46514 l° (De Ia1kINi 23'°3 

O  

A  

/, 
A  
0, 

11 
„n„6„„ 6-16'611-16-autin4sra-lau.n-ranlenuojcioareiutiminskino4ItIgiam iAuaign4111 .  

diJum~zla~ au 

Y 

ihiesicinitii A BOY it.nr A PUT 

viosmsry au a1 	A BOY — A PUT 

m 

iamitinu 	 uaoll 

4.3 niithltlisi 

=1 

1.5 

13OnCigian15d5tant-af1111.14.9110■91815461ElbilA ll 
VilliclIA11.10.91,g15461J11 10 taln5 
56-n.rnia.loyutailoitrn 2 tani5 fligaulnCig.) 1.5 
IM615 

l»talitiatidj 
1_12 imijsisjI,I 



61Arm-1t-v461 0 C 

E 

\ 

0 	 A 
nIranwi 

..inuni 

ii-313]42 	viinanam.nm.ltgisN mullinIvanwi 

uu EOC = 47.30° 	'pi DOE = 59.02° 

ti-marilluOuilm B 
vinatartm-na,04-zummseIsiati-w15 

1 

2al!lIELLELL2J141 

• 

A  
1), 

214 

The Geometer's Sketchpad [4.3(HR1).GS0 - 4] 
t ■ Rts uoila uaeuua *H multi., mile nilvl 1,11b614 Sri 

 

tali' LI 
_ 6 x 

 

FortaIGIu 	ua.11 — 

A ABC "/ A ADE 

nriuuvri6o15-14-nyna.mi-iucifigaJcil u Au 

BC 
DE 

oia.mi5vn DE I »snIvinlil I 
I «usfirkimi I 

7V"arEtnr7:  610 1■14Aa GSP unvi 	 GSP unvi 113=212211"''.  46 1609 CP ca it' WS PIO 23 '03  

 

The Geometer's SketchPad [4.3(HR2).1.GSP - I] 

la %Au wilt °AM°a ai,. nnutlau nmisl n•IN 141.1-wile idli 

    

   

_ o x 

461•16L9 CP (0 0. 411{P. 23:O1 111=1111117.31TV7 CI 	$0 GSA Uw1 ... 	55? uinvi 
• 



13 

lAtnolutasnitsiwisaaini 

thE14,111141 1.1941611.10J OP 

1. A PEO - A CAO 

2. a4vriiimi-whiruchni-lufjomiiu 

Iplutl 
1»srd'oeoldi 
l«Wirinual 

1  I 2 I 3  I '1)11 6  1111) 	12 IT M_Li' 	  

• 
811-419=11.51-1-*I. 

Itrwhi  

AB 11Vilil LI DE 

17 

liftegi.nd FGHI 

215 

® The Geometer's Sketchpad - 1[4.3(HR3).GSP - 13] 

itRu utile tiAl/iliA atia rv010.1. msim and 	Wit 

0  
/, 
A  

lar.35a G5P unvi 	Eg] atothrko GSP unvi . 

   

46,441vP 0P cae ,111161 23:05 

 

0 The Geometers 5ketc... EN 

   

     

14) The  Geometer's Sketchprd 	0 [4.3-1114)-1.GSP - TT] 
u03, utile uaauua Atli rnsuila.; mils; nily1 o x 

'tom ressuassi 

1_12111!J  	"J'3 ?!J is17_1211±L1 	  
_LI I 	L-.1 1'1 	I 	_j 

liagalsr."774. shoth4g0 G5P xv10 	ale shelo GOP und  IIS=tN  46 !I& Cc, (E) 4?) WRNO 23:05 



antlf41-11f1 15  



217 

InTunilatt4filllion41014V1101111tilen4cTinTierautanilmi 



111111111UJI104111)1̀loruhrjcilootil.lo hi 	m1111,41 

218 



219 



MJM5.1.TMAIII 

1,1541111511'mlolnriti-vinilir2N1t4lialiiitio4ciidiiLyaltinnillili 

220 



J. T1-114;"' 

9 

221 

4 
01 411raltilit) 11111 it'r it tninsi' l 	r 	;hi 0161111111 ij 

9) 

fl113JfIfl1E1 



222 



ii.411111:111 

fi't111. 	Bali 1 

ilart3VIU hi 

utnintratrarlatplijaerbrava 

223 



illf1C41111) 15 

111ithf15111D110.611111151130I1 





226 



227 



228 



411fiGslinil ill 

St1111111011131fil 



230 

:111/11110111/Ifll 

(6-7 11A,' 14-15 111.1411IN'1A 2552) 



231 



232 



233 



234 



115Z1,5-1.6CIWC1 



236 

'62:Tap:NU 
1,11450111117 

(Mrs. Rattanaphorn Bokam) 

ininitiltIthr.ilifTlfrnang 3-6599-00294-512 

6111111-141141Th 70101ff9111t1767:11k11 9 V1111159f1f1fIlAffnfOli?  

licalt14111ill isING1 flflda2YlU1fY1t115 111119V1016051954filenf1112.1 

: 055-267106 

E-mail : rattanbokam@hotmail.com  

- 	VIA. 2512 Wit 5 r11051101ff1VOlii  I1111011561011.1101, 

- M. 2516 flff.11. alt1IF11103.0 -1Y1t11A'051101741111111111-11.1 

- 11.f1. 2523 7V1.11. (1115V01,1flirmillffO15) 1111111mi 

rninlinitnnwthintlifitym 
thteruniuthieiltiliiEwiimmi 

MM. 2549-2550 afhliilli9f1TATIV101fiVildir  f13J. ?f11.1114f11'0150,M,1117V1011 

(31101frIVNl5) 

MM. 2550-2551 1.1111111rli11dii9l5f1111211010111,1i"  f13J. Ve1111116f1V10170,M011V014 

(fitliO1ff1M1() 

M. 2550- 1 1111'111114111 Iltlf112i11115ti1J11Na1111t111-1951015V1111fit1101Fi1VfOl5i  

1. t1011i171,010ili'Mff01,11101 ViJnildiA'4VO4 	f11111141,1il 

14i11X1114101V01171171914 9IMM. 2540 11M1111410`Wil `1"1.ff. 2541 

2. 1517l 	 Ltaa,17111fitrio 
ittnuvf 1 4-)0f101JihtVlaii-mrfou 14i1nralflif154f115111ff. 

111117n11tU 2544 ttmiiitrilt 11 vi M. 2545 

3. ritrutiimmnilutygluni5Gcu A  athiiird  mencilimni51910vml 
f1011ibiOldfillf117116141117V01.10111111fli 14i1npainuvvivitn6tisits4 
ih.prf4t1511.111 'VIA. 2549 Liar:610191U 11 nit 2550 

.119,11itif161X46irriutin v'hilliiimigattalnnii511141filfltrolff1M1Mmiirmutrini 



237 

eibziNla 
WO 	 1,1115Z071611 

(Mrs. Rabiab Pitharat ) 

tainnnuillziliinkr,vivu 3-5501-00426-042 

016111M111111117:411 8 r111111111fitilAffiVa 

viviansnuciiisltio 	 1111191161&519f4iilpd4f1512.1 

: 055-267106 

E-mail : rabiab1234@hotmail.com  

1NM. 2516 91.ff. 511.101,1 

- VIM. 2520 fli1.11. 	2191111,161&ffillf131,19/11iI10111114iLdid 

- VIM. 2526 -311.1.1. (f115ffDliflill'Aff1V(41.1111'illtatilitA11111 

VIM. 

troviilmo1 

thzeruniniritlitnlie4 Kin 1 

VIM. 2550- 1fl91171,1111.1k,1151qt11)illihnih1WD111,11111-1911f115r11111fIttIVIMM11 

ea -1501 f1151614111119Mtl1513t11191f1LIMMI,,Adtiflr,15111fitilWILf151t11 1 

fillt1el01117121.91oillhorrou 14impainifmni7IfillimierwinmiounlIvou 

111t11111M110M1Y161ff1MlillStqflOi 11.1ff 011111519A 

11111111J1t11 2544 	 2545 
a) aitlilf11A'14 1114 	itilunn.  - 



238 

150 	1,110 6111.11^1d iff1111714i?  

(Mr.chumpol Semakhun) 

11911111U611thr,ilihilIZW1119-1 3519900015541 

9i1119111411g1ITU MIA mutivitriffirmiltiminiiulnli 
695aoff1M15191511 1r,i111 8 

InifimenAEnivienemmiu 
055267106 

www.chumpol@psru.ac.th 	http://chumpolse.psru.ac.th/ 

Ihr,Irilf111411111 

	

Yi.ff. 2514 	1JfV.3 1141181461U-R151116'115V111,1,1111,9 i49150.1ffla111111f115 

	

MM. 2515 	1iff.5 fifIllicIt111(ffiTtISVOillelf1M1161.10{1) 

	

MA. 2517 	 11111i1161601PROW 

	

VIM. 2522 	tlff.11. (fitilownrroi) mullien6tmluti3uvisii5e ifvjuiu 

	

TIM. 2531 	 uviiimarfhaTtilluni5-nc 

	

Vi.fi. 2538 	 latilvitataftnlini 

	

VIM. 2547 	 (litma2,115:311uNmmilmii) 1J 111aY1f11AU11111415 

inviiirnifinannhungfiffiv 	11,' 	unt'f1111131115f1')11a04 
illf117r101,111051flitif1140*41,11'  

1. a9flr5t1G1fi5fl0 milautanrrinhamounisnuuzjanimou 
2.  

A0111f11Mli'llM,',081115Z01,1 

3. '5911116f111115itilliEWinuri6turnlitittar,00f111f(011 

4. 59filtrrE115nitlY11151161filrfOif  1520116151113ilt111lilitlY11,111101fI1M5"  

t1at'00fl1IV(DU 

5. kg11,Y1fIllf1111543JihDrilliAlfEad1111131filltlf1114110T10d140,MADIT15V01,1 

6. amtiloutiou 1 51851I1 41141 IiitA f11111i1115f111111MiT1111D4fifl5 

(ERM) :2550 

7. 411,11itlUM,1111t1113JillFliiiii01,1111415 



239 

A 
Iffr1111f1-111J 40-manii`6ciurri 

- fl(CI'fliirisIFIffiDt1111Jec1119€11D1f11541f111 

f1011T11111):13111-1U=NMII-11,1101 

-illtratlf1151115:Wilf11.1iiii'mnimatucanu 

(Mixed Methodology) 

41151111V1611411150,11511A16GN Liitird'1,9 

V(3J11151101117t11 

-115felleff1111friVfOli'11.1J1111 	11.f1-ii.fl 2548 

-111V1915'66vilnillii'd iq unnht Lill-IND 

fl1511f1111 61ii11141110111,n15nitiltifiVili01 

fi.fl5.i1131 1ltuafi45O1li' ,2546 

-111I11111111TillM1111.1-11.11115 11.f1-1,11112544 

sinilijEnlifitaigtaa 

- 	11M0 

L9ft111111i 110111111301,111194I9IV1411111 ,2538 

- t11111i4Willslillildonnaall4inqatialohrifilitiOi11111TNIM4f1111fftlliii,151914 

17■11JDVflf15111 ,2541 

- rigif155111115illthall1110111DTLISZ951151,111,1010111/11111AW151illtliiafl ,2544 

1451arlat1111dyalf11111151,1816f11115417111,rflt11111 

- 1115.111151a',4M11161LVMAOM1111-1154f1HTUD41.1flilf11111,1MOMIel Vi11171111914 

ii1JDVIV15111,25441g111114WITUrapalf111111-111161A'fillifil'qii\ilafflf15111 

- flit.illri4NMiDt1-111.1fillIVU011117G11115110,9111,1111,1:?I'111LiDt,1111f14191, 2547 

- 1J5niluifmnilairnrierwutarAolflinuialno461u-mirnimilwinnicwfil 

1116114/11f1 3,254714iMparallrflilainflaliT11/11f1c13 

- LIStaillJin51Nffrniqromrd5nntailmriniiinillurniarounutmalla4fiu 

1.1111J115111D19filllf15511f1D41741,1f1f1151115-Aillfl 6 ,2547 laiVITLIVC1111V1,1119111 

flaTat11,15111159115Thlifl 6(1171111155111) 

- ihniluit154FIfln159fiffminhtantutiutm9lfun15i11ailaravo-numn101614 
1151111151110195i111f1553JDO1174,19f1f111A15-141111f1 6 ,25481?11)J111V1111JVVVillfl 

f10117t11,1flfl1161519111f1 6(f175111111i13J) 

Tried 	61 a4 

- ni5vimuipitanini5iiqviimnilicnenutu 
- nilitOndlfilfltiolffirrAilM15iirrouttinflini 

- ni5iim1417,61,111111111131115t1111AM01014f1M31115V11/21-199111M 0411 Jf1lNlJtll~c~fl

, 2552 (111610611.17nirillf1151ti915211111) 



240 

Ihr.,17145iD 

VD 

( Mrs. Somsri Jintanasonti ) 

ID9111).11t1dIZI41611.11VII1VU 365-99-00-55-35-77 

61111191dS1~v1 1111 01917(151;411 7 V191114f1f16101111Mli' 

flillt91101111Mli' um-ImEn60511S121.0131Mflf1511J 
115 fT1N 17 : 055-267106 

E-mail : srijin@hotmail.com  

Kit 2511 11.14. 3 IS1L1011616141-11901f12.1 411'91fil,i181510 

141.ff. 2515 lltiff.tifl 

TIM. 2517 flff.11. 11111511101661111.1t131,11151I5D1 

- 	M.O. 2536 fill.11. 1.1111illflani5015 

DiV11111`i111111.1111141teilfril fr15D'OlaillOff1VVII 

tharunlidattitniimifibillila 
VI.Ff. 2547 11144LiStAlfliplYALADAIIDf1151711911011.1111,1i? 1d G11j5f11tU1~1t ?(1911  

flff.1.1.) 1.1111iY1616611111;n5 

MM. 2548 	1,M,Irlifi trililtl1915191f1104910f115`611Y1fliiVilli' llfillIfleffill15:1:iill 

D'1911116f149151.1,DZ;f115D'OU (fM.) 

1. MSD'ill1116fitf915iY1Diftmogyialau 

D110. MAID. 2547 LLMS111,8411i1.1 11.ff. 2548 

2. 111511711nefillf1SOINVill 14i11114/101 ?MD. VIA. 2549 unni-waltela 
VI M.2550 

3. 1115191171hVlblItlir, 	 61111DD155f1ian 

1451J 111191o3 1111191181&51114itiljDMID111.1?1,1115D`WiltliIDD TIMM. 2548 

- 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247

