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zunnr:rJ:vtfrur]:vfrvr6nrv'ruruuugflunl:aYr{itu?florffutv{r-lrnuuurfrprrJrri]uir

a10u

qad

Tsouff?1ilnqtuu

nr:drtauouu':fro"lunr:rJ:-rr]:rruavfi'erur"lurirul:vnou rriu rn6oruucid'uorr.Jnrulu:vrl
I

rirrndouuavriruvronrirfri :vwrirduuasn?uniluruuuli :vuu:oriu :vuuL!:n :vwtviflr :vrl
frrurrrrrilaonflu:vrulorfiuttnvnrunrrafru n:v!?unr:zufrnturi':uuruuuo{ nr:r3ur:uRvfl'r:

I

q-r,r n r :"tu o n a r u fl : : r u'r u u u oi rvi nTuTa 6 rra v uim n : : r dr u u r u u u ri
I

-it o u a6um n:ru 19r ou L[uu d ou n1iltq

:r a nr :il : s rfi urj :c f, fl tnrrr
dt

elluuu?a9u1tuun

6'ru : rj:vluuil{aasuavar:oon uuudn:u'ruuud
dd !

uruuuFr:.J:1ILruuyrfi 0enaa{nu!:y Lutll [ta0uuanr0.:n1:aT't{ rru?
U

rl ar rYutr'ltt r (tjr ril u n)

uruuuaia ur:nrjiurtlduurj:vlutril{aouloiraarnraaru
voca

fl 1U : [OnanUfUa.tAnTUaSn?1llf, ?U.t'tll

uruuusifi :rJ *uufi fi nrrrarud'rlJ Lray Lu:.r'rvarl fiiLnr:airrn rfl #nrcn:

r o r osr{ n :ld'a d rl ryrL r ya :.r

n':urirri rlu nr:r ueir n#rn"'urjfi tffLffLunr:airsuru':rJarn-utridruri
y- " .i^

av a:{ nuQ'ru'ru1'r}.rn'11}J114il1 ua:.J

9cnlU : n?'Iiltt1l{$:.i$ayfl :Yu?Un1ir{an

In:rairlra#n uav on 6fl r o r uruuusifi nrrlL*6ruuyrulunr:kilrulu
w -]F v

dfl t'y,lJLr?era Oilu LtJ iru Lq0u't{t14tu'tu f,u

:vuu1n:rairsuavarJn:njraB:L (crrntiinfrrt:j) fi nrr:1u6.:r:nuay

atLr:ntdrutd
:vrulrr:rairrifi a:o':Yuf,nirrirr,liurJiu:r.luuu nr:o-ulv,lrhfi nrrl
ryillva:.j

noufi 3 {orauouuv
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rruu dou nr urJ :v ufi un mu fi rvu o'[o
trrU.i

n{u ri'tarirfi nruqutilrJr (rJT utJun)

uultJ:vtfrurir:vrYrnnufiwo"[o ariui*{]uur,.,aoun',r.,,dorJ:vrfrurir:vor''rnrrtlfirno"[ouo
tv

nalLr.rvr:{prilrervrr6'runr:nrunrtv,lrJr "[urrurififinrrlrfiur{olrilnr:n':uqrL"[v,tilrriturirrlror

flfrnrn lou*ruaornrrovi{lutlorirntifi"lrX#vr:rnrursfrrJ:vrfru:vd'rnlun*rvro"[ofifiriouruuuri
! $ c -i

; - a I.,, c o,
o tu n il : v a l n rfr o a ril auu n r : fr t rnu nrLtvi rl r rur o rS n m rl Snnri : s as rifi rir yunti

liq

6 6v
?mnu5u6{an1:?ou

v,

t. rfiofinrcrn:u!?unr:riunounr:lfrrifrnr:n:llvhlrunvnr:rflr:yirrrorri'rurjrfierlllvirlr
ratJrotolfrrifrnr:frrorc6'u1v'ir-1r (r,tri:urfio1r,l) rirfinrJorrYu l:rlil:'rruavnru4ltvrir-lr n:lqvuru
ur,i r rr 6 #nirl r ua v n''u6fi r

^ ; - 
" 

do

2. tfrou'erurunuoonrtulruruuurt0runrJ:varririru:-16'11ilr-lrunynr:fr0:or"[unr:airv]rufru

- uuu uau uaru (Check Dem) durfl o{}Jletnv!:y:rtrir3 " dr rfl u n " fl orflulyirJr
d a ay: rfiori:vrfrur]:vfruBnrvr1unr:"l"ilrru6'ru rj:vlurftriaou , Rr':uufi.:u:{?1u?1'ru , nr:

ci oxi rrtxr!'r: rinur, :1 nl, San uav n::liBn r:ar a n, nrufi ro na nrsnirall rs fr':
u4O'

4. rlior]:vrfru:vriln'lufirvro"[onduri'rr,rrirfroillutrlrrirrinflorrYu !:rlrJ:rlruayntuoutv,]
tlr n:lovturuur,irtrfr d'nir-lrrinvli'urifir tunr:kirruuruuuo{orunrJ:varrflunr:ilfrrifrrrutufiufirl r

a'rud:vnounr:rJ:vffi urir n mufi rvrotouruaue{[unr :a tr qruefl o r riulilrJr
tueirutoruuuaoLnllJtfiorJ:vrfrurir:vfr'rnrufirvio"[oaruuudorunrJ:varri arirar4unr:ii'o

r-lrrflan ttavnnrnrh',ltirturoiSn rJ:vnolpi:ufrrfirir:Lrirlr]:vrfrurirnrufilv,ro"[o d'rfl

t. uruuur.iorunl:varriarirauunr:non':lerulv,hjrrurrrrfin fr'uuuufirniruur"lrnri

2. orJn:ajnrrqrldrlll:rt'rnru,{",rrirfinrlqllvir-h 6o uJfr'rr^lrayvrruuaruular:fi0 , uJ
.i , v \y \ , q ,

rn3orraiualu:rd'uar ,lfinltl , n:rnlv'l , qrJn:nif,oar: r{Jufru

ti':ltornr:il:vrfrunir:vfr'lnrur*slro"[oovfinr:vrqaauuruuuoiorunil:yarri6'rsnt:vroao rki
ql w v A v a J - v u o ov '

lruo:^rlouud'rvrirfiruav{vr:sqru1ofr rfioaur:nYlvr:rtr{orauavr)cyur"[unr:"[rjrruoir firovfinr:
drtauozuar!nr:oonttrruavnsuur6'runr:d'rrauouuunrildou finr:rirrfrunr:auvrurnairtiot

.i-6y'tq
r l xr n u rv\i 0 T I v : r I uur fr pr ua y rio a r fr'u "[u 

n ri I ri'vr : I n rur sfr fi ri r ra u n

v ^v,,rn?uniln1:?ouU9
yt t a

21J?Ufl1an:',r0't:u fr:.vt:{?ru 10fl?eI?{fl1
ul9

I

a r fl 'r n r fl r a m ia n r rJ sr u n :: lJ tta v fl r : 0 o n ttlu n iuu n : fl r a m : o nff '] u n ::ilr9t

a n r riu rvr nTuTa 0 vr : v o o r r n dr r{'r n ru vr u r : a r n n : v l-r
I



182

fl oufi z uu I rl : v rfr u ri r nr : r r rfi r vr o"lotu n r :"his r u zu a n rTruqi'fi fi'eir u rtu il
v,o < a , 6l i .ja y a dnltLIQ{ nltulfl']tn:0{14il1u / a{LulJ0{?1{nlnvuuuvt}.ln'l'tila0ftna0{ariln?lilrioL1,iu

q

5 urLrun?lil'it finnurriuaonndol:vd'lil1nfiaa

4 ulrun'nil'jl fienurriuaorrerdar:vpiurn

3 urrun?rrr'jr fienrrluiuaoorrdor:yd'l!runnrr

2 uutuer?1il'jr finruuiuaonndol:yd'uriou

1 urrun?1lr'ir finr':rtluluaoondor:spilrioufiao

a1flu
vaA

SSqUn?13InO[UU

6'ru : rj:vTsmitdaauuasnr:1{munruaulv{{h

,ra nr:l:vtfrun?rtLf ifl olod'n:uruuupl"[unr:aYrs uurr]orriutvirJr nrl uurfrorlr r{lu n

vadl
n'IU : n?'UlCl?U\t'lilUaStofl afl ts[UA{nfl f

i1s n'rflJ:vtiunarufi rilato
d.

n1iltluxnflultuun

: il fin r*air a r u r u u u ei o ru n il : y a r ri d o n' r u a n a'n u niri o lta ri r u l r u

n':uqlb'ttt rlda dx rul r y a:r
d d, u raoi 6

a6{uu'}uuuniln?')ilfi ?u{'tilrlau:.]n11il1!uL0na nufuvt%Fttou [unr: [t
sruair.: uru':rJor riutv{tlr uay:osiur:fi rtlrrfl un

il a-n rc tri? o l u r u u u oifi n : r :L a r u r r r * a y vlu a liu

u ru u u si o ru n il : v a r ri fi ri'er u rlu ri fi n r uTer pr rpi u il r a ulo

:ilir.: *av:iln:rro.:uruuusifi n r: f; ofi srJ:ylurril{a autudrurix 1

ldryrryar
u:- rr runrolrioiurt'ui5fi rurnfi nr:LrvarLtu nr:tunfrrrfi'uflunr:rJ6 a

nuuurfl ar riulr{r-lr*riavnYsfi rlfr rifi munrr-rnllv,lr.lr uuroiro uu,
ilarnulvttlr

uruuuoia r:Lr: nrurirud'ufiuriid atiluar:rJantlrrtlunmrrruur

{l or riuiv,lrtrld'a ti x ryrr yau

u'r1-tuufl fi 'u]'r: tl t?
v 4 u\,.,\v , d

fl'r5fil1{ttu]Ua{nu lfl!I Lq 0ut i:.1

ti:v-SlrBnru

urusuoifi rrruayorn"[unr:1{stlrayruriru orj n: ai
A tu ' d,

r-n: u-ruuun -,trtr:nturnd ou ki ourlfr il:v ililBnrrn/lunr:r{rdfi ufiv

aixuurfrutd

u r u u u oi a r :.1 r : n rJ Yr rrj d u u n r or l : : u n oir u ra a'u{i u fis ontil d {d'
fivo?n Lray:rn uirryl ry aulunr:rJfru-filru

uruuuaifi rrrrraur:ntu nr:fr nriod oar:d'ru:yruf; oar: fru
v il A , A uv

ro'rr,rrirfr yu':u6uldod r rfi rJ: vfi vrEn rn
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zuanr:il:vrfrun?ril1fi.iflo1ouruuuri"tunr:air'luurrJarnutrrlr-lrnuuu'l6nrhrflun

:r u nr:t J:c 6 unr:r u fi .ru alr
srruuurfisrthrflsn

o rl n : ni u a:^ :.r ( d o a r : ) fi n r r r ru :L r v a ru ua v fi n.l r:.1 a v o r n a u r u'tu n r :

ar"r uv r.irtu n r : fr o 6'l ra ri y u fl o a r : fi n r u ryl r v ar'[u n r :lds r u

: v w fi oa r : 6vr qf, oa r :z':. uq l) fi nr r:.r lyt ryau *a vfi rJ : v fi yEn rn
q u, -j .j; .l , y-Jo
LU n I : 1 U 61 { Fl A U n ?'}il tt tY,l 0 f] 1 1 ff d i{ 1 1 : y y l'.).: n Ail t Q 1 14 U 1 yl LU : Fl :.t 1

n:1. tdrYorou

svuuuaanr.rnuavlv,J#rururrufi nrrunmLrvariravrior roulunr:1{rru

qrJncri ces *aqlfi fifl nr:*aolfi ufirJfl riouufi nr'r:.rryrJryailuay
q ,aua c J .j

Fr :?1U lU n'.tSUnU01{1U [Uy'lUylyl: nu9]'tudr

arJ n:niraBlil:v iiruruuuoifi n?r:J r14ilrya:Juavn:ufirulunr:

rlnffirruluusia"n{r

dru : neruu{ru:rmumrulunr:1dmu

tu5nrlu 1 anau rjrlru 3 ro fintr:.Lua:Lryaulunr:durl{riuv{
- ,!d !
a,r: uluuusnllJrn:a{uLol i 50 fi 6 fi nrtLtutry ailrray{'tus} 0fl 't :
dr: l:-nur

4,
QfruFl'l,oy1lJa0:.rn?1ilt141.1'ryal.tttavtttn[5{?11]1'11unatt5nnflfl5ut[?1fl

Lo

uruuusifi n rrr u{l*:.rvruvr rua r:L r: n'ldr rutudufi lr:riuorulpiatix
firJ:vSvrBnrr

X Au- t d
: vuun r:?uran ?luiln11:Jt14:Jlva:JttaV [tnlULufiuy Lo au1.iLail

rJ:vfryBnrn

Ln:rair.:uruuuoifl nrr:L 116{rL:.rar:.Jrrfl :oriunr:ruriluavldrruloi
O J.J

0 u'r{:.11 h v fr y 0u lil Lufl uvrytr nunlu

fi nrrravorn rLavfi 'u.n:fl 14'r oytr,trivro uvrukitun r:dr:.:Ynuru'ru

uusiorunil:varri

m8ufi 3 riorauarruv

nr:drtauouur6o"tunr:rJirr.J:rruavriouur"lud':ur]:vnou rdu rndorauplduprrrJnrulu:vur.r
1

-;
"uurna0urravfl'ruverp'tfi'ra-{ :yuufi{6'uuayn?untuluuu0i :v1lu:0{fu :uullru:fl :uuulv\hI1 :vuu

"u
rirunrrrrjaoofiu :vrrtorfiuruavn?LFrl.rl.rafru n:vu?un1:zu6nf,udruuruuur.i nr:uBur;rLavfl'r:

q

a-o n 1 :"[u o m a'] u n : : il u r u u u si rvr n1u1a 6 ua y uin n : :tr 6'r u u r u u u !,i

d
t aunilil n:[u19] 0u ltuu6lou fi 'ril

9q
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e.r f, n firu q{'lun 1 :fi o 6'utv't r-l r

,t a 6

r.rlj?ufl 1a n:1 Q 1: U O :.Vr:{?elr rA n?eu?{ Fl'r
!qt

arrritrn:nramianrflmufl:::.rLrnv fl 1:oo n uuu
q

ailva5fllam5Enfl]ufl::il aoa.

t. un3udr

luflo.1r-ukioroovrJfrraotiljr "flryr,rrlyi:-tr " fio'jrr{lurlryrarfifin':rrruuruu',ndrrn
., .i
tlifrorornufrorrornanrvrrlO{aflrfluro6orro.rlanrilf;uururjnrtrjotir.:riorflornrtl#nuilyror
rJ:rngnr:nfraniou r{Junr:rfrrLflurorqrura4fr,*a'atooo',nrrrtaddufr':lanuarr1r"[rrr',aqrr6'1uui
,ic'

rl1.rn:{ua{to{n:amfla?::rEfi zo uavnronr:ai'iroruvnfrraduosrrirfiuodrrriorflo.: uav"tur}rr tooq!
d,i ' u < q ya 6 - s s .i o ,

uvrzu'rurlr uun{ fl.fl. 2548 anmtn6frr6ufr'r}an}nurafrufirirarflu 0.74 x 0.18 o{fl'rrflarfiua fir
Fltuufl::llflr::vu'jrl:-oLta'irdrunr:dduuttlaranrnnfrornrfl (lntergovernmentat Panel on

Climate Change: tpcci"torar,rrJ:strtrfrtrialrlli'jr "r',r,"n',r#u,nmnr:njnr:rvlloruranfllru,*duroliiu
t ;^ {.Y i -i-- ^ - ;
Lanutn0tum{ttnnat{n:anfln?::19?1 20 n0u?'r{rtuto?trrln0rnnr:mlnlrlrttL?or*na150un:v0nvl

rfroduloufr{n::il110{rr1r*dfir{Juzua"[u;rJtorrJ:rnfln'r:nirSoun:von" drriLUdrao{nrnr]vru
- ; ,t - -^ J, as r. -! .i- s o 'nfrornrnfra:rllou IPCC lrfl'iro[uunfrLanlouiafrufrfrr]antvuitfiu 1.1 fil 6.4 o{flrr%arfiua lud'lr!9iu ;

niannprr::wfr zt (w.a zsqq-264i nnitaruunfrrorlannfrrLacfiuv{r1#:v6'rriruvraalfiu rLavnrrl
9Ugt

, o6llt a q

rrvir[r,irinnllsaltrirarnrnao1sir (extreme weather) d:uu:01..,',ndu r]Srrrurrav:!*llnr:rfrn
,o',rri',fl',tvuJfiuuurJastl zuan:vvru6u1 rorrJ:rnnnr:rriTanioul6'riri nr:rfrotr,'hlrfiflnrrlfilrn
^ 3 ,; J f d v d4 v t Zu{tu rnrL!auutt!aw0{,.Janzuav]rnrnurl: nr:rnaoun0utotor:u1rrt{ n1:qrulrruoflt,;{nr:rlvr.:

v6,l,i&
n'l : n a 1 u Tl u5 tta v !Lv,t :t u't u t: n m 1 { 6l t1\l l.J }J ] n"uu

ornflryr.rrTaniouriulirlriamanfrtosrJ:vuvrnlyuriuerfiufirfiqm,r4l-araorJ:vlrnr 34 o{flr
d d & 

q !' u I 1l I I

t%at%ua ravl.rprz'ril1luarr,i'vrd 75- 85o/o firovfinrrrl#lrfi'urSrYld'rflnr:rfrnlv'lr-lr (Fire weather lndex

; FWI) oqlu:v6'lfia.i:rnluttufi nrnmviuoon nrnnviuoonrfiurryflouavflrnnarr Tourtlufiufifiil
'Lonrarfrolv'h]rlrnuavhnlovanarroontrlkirrnn'irlv{lu "ctass Moderate" Tnunlartv'lovfin'r'ru

I

:uu:rilrunaxfisar dr"lrinr:nrrnrltrr,JrJrr,irtfiurn nr:6'u1v,h]ruxd'oillprunr:lirururriulvioroovlriqut
d o d, v qw ; 4 J Y

lryorfiurEirrtlufror'lrirnr5otilorar]n rtu rn5oralrir6'lrvrfrr , :nry:nLnoi , rafrnoilrmoi rfio'riru"lunr:

d'rtvifirirrmi'rtvirjr firdrtril{Jufiufififinrrurdu{riurionr:rnntv,ltlr uavfiuur}iuirovrfrndurtlu
"<q,,,od,sirururLrn irornnr:l:vrfrudru'lunr:rfrolv{r]rtufl zss+ ul'jrfitvirJrrfrprfiudrur\ 2,390 nYr *avfi

^ Z;,.nr:arurfiufiufirlrsiru?\ 24,835.t li 6rrfrnflutrnfrao"lunrnnviuoonrfiuruvfio 16'uri i'rvio
!u,q

urr::rtfi:L'r riY:Ld a3uvri llvrar:nrlr roururiu uavnrnnviuoon t6'uri urr:urufl ri:rfiur3q9q
d ; r o o e . v d - ,, q vAo @taLS :vuor qrnfrnrilurdr"lrirJ:vuvrnfroraryrf,uvrivrurn:rJrtrifrfinnruarq:nilurJrr{]udrururrn

"[unr:fritvir-]r'[uurinvnY.nirlrifinrrriarurfiu#rvnrfrruvrYlrurn:dr ur':ofro:.Luav rrrJ:vrLrrufio v fro r"['ii
llu

"Lu 
n r : nirtv{rJ r uri a v n {s

-lqdfl{a'rflaflry,ruro6olfirr]duuurlarhlovvruirlufiufirhroul:v rvrflluuavfioin:rnr: rfrniv'trl rfr

z,ztz 
^*o 

fldn:rnr:aryrfiufiufi,-trfi at,a:t 59 li tut] zsss firfi016'irr{Ludn:rnr:aryrf,ufiufir.lr
o 6r ' a,-Ja {,', s u loqya d {^i,, .!

d ruru:L n Luunav:-lii rfrnty'llr 1o uar rynua nfrrirl#rfro n r:ary rf;tfiufitlr:Lr n lf,o{ Q r nfiflrv'lrJqlrar a ,:
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rflr:virfitr{rrarirfi6'ulvirJrrfuvr:rurumuavr{r:vYrrirlv{rlr16'trifr'urraldoor',nn',, r{rfisrfiufi unv

nr:drvrro!n:niflr?[unr:d'utv,ir-]rorfr'ororfr'urirn'su:'wrur{'ryrirfflunr:riryrrlt]ri.:dufi rnelvhlrfifi
-t ,, l v i v v A {,,,nl1lra.il1uuav:ntorrJr Inunr:rJflrifruirfrtorr{'rurjrvrnnun}rlyi{rusiavurirariuovfrorfi

ordrJ:vnortororln:nirirrlrfiorfrrrJ:vfrvrBnrvr"[un]:rtrn?uqllv'hJ116'odrrrurrvar firri'rr,rrjrfi

nrr.lnrlvlrJrovfinr:rirorJn:niunior"ltrirrlrrrJ:vunpit{rru:u"lunr:nrr:qulilr-1r flr{oqafi6'oriJu
-,1 , - ! o v q r d J d

uvrnrrrfr'rhjarilflovrirrauo{oranr:irn:rvu u:n15rL rn o rfrl:ll:u rLu??1'r{ rravanrurLororin:ni
, ; .i v u , ,: ' u- < - 

"

nr.r"lurnu'rfla{nunr:Fnrqrlv,lrlr uavovr{lu{o4ariurJgr4frlrXrilTnr:rnr:i6'uravvr'erururuitum

o ru n il : v a r ririr ra Yr nrr nrlvi r-l r "[uri: 
r r o r n : vu ?un ] : o o n w u ra vfi'er ur

v
z. drurfiornr

a'rvrYranruflririor.La uavlr'rnr:flnou:1rn'r:n0rfiur{orrYrnr:nrunrlv,Jrir"Lri#lnril 16'rrarirfi
!9q

q,r,O & ;
nrrnrlv'h-lr"LufiufinmnruavnrirunnarinrBuurlnfinrcrfr'rtlfi6'ornr:eir ra3rorrinruflunr:d'ulvi

rJr ovfioutifln.,,ruuor**r',n',r^ru^rlv,ltlrnrnnviuoonrfiuruaflo i'rvirrun::rrfilr rirrin
!i

rlorriu rJ:rurJ:rlrrravnrrrnrldrlr r{lunutinar{nr:'tfi'nrrrfuavilnor:uturt,mdufrnrnqv!

u d ^ uav ourif;lnor:rLtravvi'zuurnr:nrrnrtv,h-lrnrnrnnrr i'.rviprnrruour.lB rirrjanvluoflntafl{tuua v 1 ulntnnnl{Q{y?an v s

rlornu il:rrl:rrunvnrrnrh',Jrlr r{lunutjnaxnr:"[rinntLirtavflnor:r16'rrarjrfirrrrrrutv,]rJ'r"Lurrsrisul

?\u?rJr'rnna'r{ Leruvr{ z rr14{rlnnrrrruuno'irr{JuanrufififlnrrrrrirrYru"lun]:aYl{0rrinrrrivrrr6'ru

nudrlvJr-lr:unlrnr:n':lnrlvirlr lufiufiirfrntar firfin',rnrr#nirnr:rirrairo.,i^r',rfftrn',tqU

r , ,, q u q , ,. q i .]- q v v u \ , t, .t ,i
nrrunr'[v,]r-lrirun'unr:rJorriulvirlr'[ufiuy:uzuouour]1unr:aixirurnulvir-lrnaoo:vuvvn{'r\ul,r

n?unil

nrufi t nudflnor:rruavfi'snurnr:n?uFrrltv,hlrnrnnviuoonrfiurrufio d'.:vioun:rltAillU!
j'.i,, , i .j 4 ! u\, v s
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Abstract
The study and devel.opment of vehicLe versatile for support control forest fire mission was to

study about the procedures of control forest fire and the surveillance of officer's contro[ forest fires special

operation department. The Mix methodotoqy of this research inteqration two methods between the

quantitative methods and qual.itative methods by co!.ecting process and process to control forest fires in

the area of Deciduous forest and Mixed deciduous forest, which have an accumulated of the fatlen leaves

on the forest ftoor in the changing seasons The wildfire that was happened from accumutated of fuel layer

has a severe of fl.are than normaU.y. About devetopment process and design use development of products
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for control forest fires from the Brain Storming used group technique for brainstorm the idea by focus on

knowtedge and experience in product design of product designers. Brain storming is the ideas of Osborne (Alex

F. Osborne), which results from brainstorming the idea about part of versatite automotive proclrrr,ts, it shou[d

focus on

a) Spray extinguishing fires backpack (High pressure pump motor)

b) Sprinkl.er fire backpack (Pressure pump by the fireman)

c) Blower pressure (High pressure pump motor)

The creative design process used a sketch design started to develop a sketch of automotive

ccmponents products for consider to setect the most appropriate model, by using method of to create

constraints design process from concepts that was co[tected pretiminary information and in deptft information

from interviews. And processed the idea through analysis theory of product design. The resutt of design found

the performance of the util.ity and the performance on the side to use in the forest fires controt and support

mi;sion wet forests are suitabte by very appropriate at 4.06, the performance in esthetic and represent the

corporate identify is appropriate at 3.90. ln the part of evatuation the satisfaction of equipment in the

operation to control forest fires is appropriate at 4.23. The satisfaction with the strength to use for control fires

is appropriate at 4 00
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,Yu r m uu, rvr nfi n"tu nr :rJfr ti6 rr unru q ulv{tr ( Forest Fire C on t ro [)

m.r 11 o rJ fr rio n r : ti uo usYutv{ r.tr

tuaorun r:niflrrliufirfr'r^ru1n:lrtfiravBt ur orfrorlunrn:ru nnlirar ua.r odrrnir r z:r.: rfro n r:iU

#uttt]:totanrvrnfrornro rir.:nnu#rl-novfi:vuvrrarfiurrurrd, uur.r',rLur#rurdrvri^r',r.,rrr,rou',nd,U IU c

d o 6l q , ,, .j - 3 ' Z o & u, ,|' , Y ; -fizuavir"lr.i'tv'irlrfirfrsrfluusiavniriinrrr:uur:rrrnilunru'Lr.Jnlu nur-rounici4nuncrunltdr]r'Lriaur:n
r AWvt 

", 
"

FrluFrilrv!LrtrlLu:vuviraroua''u r,{rtvlv'hlranarlrurun-roanrflurcn{rr nr:d'ulv'hiu6'or'Ld:vuvr'la'r
"u

u'rlu'ruilrnfiu 0rilfrrifrnr:oYulv'hJr6fliiooonlillrnrvirt: il:vfryBnrn?0.:nr:dl{rufi0raorrioua.:
.i .i , J vu.t.

ruo{arnn?r}rrlruouoourLouarro.n'runrrupiulv,ldr l:vnoun'uuil'tutrufifuzuortoutrornruwiotLriav

r roil:varnr:rulunr:rir,rr:truoulv,hJ rturo"Lrar!firl'ru{lu6'orfinr:lfrlG': rua drr rjoufioruvruiuud'r neirr
r,lua d d) .3

LntnfllJutu?\ul1flulufiurr^lrfifinnue{rrYrprirou rtiu ouuruur,irtrn rrnYnr*rrfi'uri#rrirlrfiufihr*r vt'u ri#sr irj r fi ufi rl u : pr n'rTan u#'ruars
Z - do

n:{uaruuu a:l.lnrrilarurfiu"Lr.rnir,raxriovrivrurn:rJrhiuavfrrrirqfroraeir.:fitrirl:vur-urirtd ulaurri^lrvu

rlryrarri'rnrirr "Luflrlriu airunrrnrlv{rlrir}i'o-or6'rqonjflrifrnr:flrflrcfruty,hlrilu le,uu{lu1nrJfrri6rrufifi

al.riifluva.x eirrair"Ld'lunr:rJfril6nr:rYltl'{r-hrurotrary'lufiufir]rfifinrrl;irrYryrflufruor*

,Yu r m n.,,rJfr ri6 n r : rYutv{rJ T

1. nr:tm3uunr:6'ulr4rJr (Pre-suppression) u#ovir=lrsr:nr:rlorfiuiv,lthfi6rfiur"LnrrFitv,hlrfiuYlil
s 6 3 q, - {' ., u d d v u \ ,! ^ 3 c.- t d ,l
t0ntatfln?uLFr 9t{uua.:910.x}.Jnl:Lsl:u}Jfr'l1il1150ua1u5u9tuLv,{ytnn?uLun!a{0uria'loL51tY\0aaFr?'t}]

arura^utott]rtfiuavfrcu'ro#alt#i}ioufian nr:rniulnr:d'ttv,ltJrlv6'orraEaail!:fl:rioufrqvfirner'Lvhlr
! u i u lu

S dU
Lfiu}]?ufi0u a{u

t.t rnBurvrrinrrueYllv,ltlr Inunr:rnrue{riracnarfionr:d'ulv'hlr d'ofllnou:r"Lri'l^nrruf
U

tuayvinr"jv"tunr:eiulv'ltlr ufia"lri'finrrllrSortuavfiflon?1ilfi']].r'r:niiovrlX-ffi.rrutdodxfirl:vByBnrnuuav

ilaonn-u

t.z d'prorrin:rillvirlr Tounr:d'nuilrouilrarvrfinrudlh'hjr uilrrarirfinrrrirfrortor
v

6) ,a u6 - .!"Lunr:r.Jfrri6{ru uauarunr:rirnfurirytr nfiol:vfrvrBarvruavrlorrYunrrrfr'laulu:vr,r'irrrJflffirru

rtrr,rirr.l:vruolvru nr:i'Frvrrifrulv,ltlr0rrfinov0rfitl:?vr3nrvi nq:rvovfintundo':st-ruavfi6a:v"lu
U

nr:rJfrf6.rrua{ nlilo::rtr6rornulvrufilrioriorilnr:drrrur{lufiu ( Teamwork) otirtl:fiprrr1u
v ,.i

rJ'r{Frr{ru0.i'r'rnrro-.rrrTo'LuuSoror]n:ninr:fiaar:drllI.l'rrijurior6'orvrifrilv'hjrfifiturertr,rniriu d'rriu
uo,

.J a-- o 
t 
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1 ) uil rilrh,ll rrur o u5 nfi rirfit na 7 u r u uil rurir fi eir fi
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2) u{dlrtilrhrulor"Luqi"lun:fifiqrJn:ninr:fioar:hirfiuuro drrflurfro'r'u:sjnou

'ira'rra{rYllv,itJrrurprr6n 2 raqi narur{Juvririutv,hlrrurorlrary virlri'frrirdrvra 14 uru leruurirvnlrfid'rfi

r.lrrarirra:,joiutv'ltlr t ur u

- riri'ruri'rrarjrraririulv"lr-h t uruUt

- fftir uraY.lurirrarirTutv,ltlr t uru!U
ud Y -- o{aaurelulv,ith q uru

fisrulv{ B uru

t.3 rnEulrnio.rfiouavoiln:nieYutyltlr lounr:d'orar r,liodolutrrniarfrauavoln:eririr

tv,hJrlnrfrn :'rltrlfi.rrnr€orfiodu 1 fifiurrior uiu qrJn:nin',rdoa',: uruv{ruuv qrln:ninr:tirriu"Luil'r

o rJ n : ai n r : rjnil v\ u 1 u r a "Lri'rfi 
u r u o u a v a u'tu a n r n fi vr f o l o v"Ld.r r utrivriufi

1.4 rsriuilur.Junl:ntunulv,lr,Jr firrJ:vnouhjoiruuzuun'ulv,llr uzuurirrira-rdr:r uzuu

fnur nr r rrJ a ofl ,Yu"Lur ruvil fr lG r r u,{tu,i',
2. nlimi?er,rrh^l (netection) dofrrqqtvhlr ovolord'or:vuunrsFr:?e14r1v'[fi0"[#vr:ru'irn'tyitvri

', X q q ,.r , -l ^ q , a I r 1 .j r ,{' yquA .

!rduyrLornr:n:tor,rrLv,Juntrlarnruourrur ry\:'ruu{a:?tvruLv,lr:trvnLoL0nlavavn?uFtilLv'{uuLlLnU{tJ
x ,y

l.nn1utl]'ruu

a. nr:frulr4rJT (Suppression) nr:rTulUrlrufludunou?o{{lunrrrqrLtr',ltlrfir,lfinfianuavtfiur
-;uqitidra,uouarluilao n1:nu tv'lilrodrrfirl:vfryBnrvruavilaorrfiu fiodrrflufrarlvtiuatrrnnirovrfluivrurorani
r,fiorrrnt:"iar!r:oavrflE,ur,r$orirr,runrvrnrfrniEnr:d'rlv,trlrfiuriuounrufrrlfr urnurjvnodrcqv6'orvifrn,.
rxathnrrl anrunr:rfuavlrq6n::lrorty,]fiaur:nriuurJ:uavtr.lfitLuur,laaqlnaoortra'r

rB n r : uav n a urn dtu n 1 i eiuh{th
9

-Aqw'!odovq,.,Xn-rfrloirnunrirrurudtjr fiqn:iirrErtunr:frily'lr-lr urnuriynodxzuodriuanrunr:ninr:-rt'nrs'r'lfi

{r3.rfi.rvrqfrn::rrorlv,h,lr.r',r,,rir',uuarri',too'Luinr: tvrofrn uornoqr6lrnl:FYutviilruvirr7u'dr'.rv

riJurnr'darl:vfiuoruairrSorocrruruavnrrr!a oern-u"lufiinro.:{r.lfrffirrunirlv']rlr
il V .t.

?fin15ou h,,lu'l

iBnr: (Method) r{lura#nnr:nirr1 riavvr'r 1 trJ rornr:rJnt6rru d.:fiui6nr:6'rlv,trlrfi

6ou#n'rr:nirr1 lunr:nirtv,llr loruarlrr:0uilroon16u{ju b i6 fiarirvrrrn:r uav6'uvxdou

i. nr:6'uh,lr41{m:{ rioiBnr:finrinrruril'[r,,h]tdrtrld'ulilfitortortr{loun:t i6tfldlu
a.iq ,., d t t, d a .j - u u q I v o q v

n:aifilyhirurnrfrn rriu lylfrlr,rrTlurlrL![uev\::ru r,r5olrrfirfr drunrrrlSoutLi{Ltauadukirrnrinlir'lr.I

urinrrupYr"Lv'hlrarrr:nrdrh,hJfrt6rrufirolra.rtiltrt lerufr'?trJovrBrnrrqrLtilfifr'rriourfiouqo#rnr:
-t*,

nirarlrrr0rlvi rfiooTrnrLr.[r1v'lleiudrdtrioun:vorurira'roonpYr.ltv,Jvrxt]nvrtraor6'ruurfrrd'uty,]hil::alfi

rarrlv',1 urirYr*urr.[tlv,lfinluiaurrntriorordrfr.rlei fiortriloulv]orntlnri'.:aor6'ruiiauudreiou l riur{r

rar#rtv',triioti.rriutri'uurr.hh,,lunuuavrSnarrSoul qunrrnrLtrTlufiqor rn6orfiovanfihilunr:eYutvivl.tn:{
uv Y |,"
kiirii #r,inrir v'rarh^ltl'r unvfinrlv'ilorshiudr#ndur,rSovr:ruarornaulv,l raSotdrirdnriruioaornrrriou
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ruavn?rLfl.:uJartv,t ornriufithifimu'[v{udrmunqltv,hurYu nr:6't'Lv,lvrr.rFrT{uonQ1flov'lqilunr';r,iu'lv,l"uu'ro
d v uOYo

tan$a? u{Ltaru:unr:rirtlnuarr',.,urotllourortraru laEol#LurYunouaorfi'rurornr:pYltv,l"rurrilyni

ra#'ro r nfitv'l,fro n.ru.u"Lri'arrnru:u*:rar ufirpir ui6 d'ulrlv,r r dorLraB oTo u n r:TrJ:uri', uu ro', r,"fir',1vlq

01fl1fl

z. nT:frulr{urrdou iSfil{cirraiunr:oiulv,hlrrurorlranififin'luiouu:nuayn-trrl'.1{
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q ,.o : ,',. ;i ..: - ti, '.nlunr.rLrt!r[u?,{uvrr]rvr:rfir#rr:nili'ir " Elo1ulv,,llru:6'.rurrilririrrfro frrriuriutv,lr-lrlr:ovoruou'tFrFtto.t
yrlu

z.iBnr:uavnauvrdlunr:frulvhjru: i'dnr:tuavnauvrd"Lunr:dllulrJrv'r:rirtd
l19q

r,rarui,iuriri':utr.rr!ufrr,n:fritviuirjavnYrrvplorlduarui6nriuavvarunaqvrdzuarr.raruriu 6'rii
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2.r nr:6'utylvrrrrr.l *'ufi*1airu"lrar!ovr{Jufi{rfir{Juaaunrfruri.rriu'"irfi

r,ourSnrn:vrruodfr'rttj"tudufirJrn: yrntv,llraridutrluudufio,au lilrvnarol{lutv{frrGu6rfin'rrr::uLu:srtu

l,rirrnrlnaur:nrithnJyrrn:rTrru'Lqifinulv{uravrYrfrrthui,,lrftllki uonrrnrfuuufiooufnovrt]u#uvr:ru

161 6urijuvrTruvrura firarr.rr:rrldu#'rtutrjrm'nv:'rufilnnautv'lkiodr.rfirJ:vBvrSnrn

z. z n r :n'ulv{v r { dalL frr u n r :upr i ar t{J u uur n-ulv{ i6ffLdraa-n n r : rd u r #u

nr:oIlly,lyrrdail6'ruuu'rn-utyi"Lurjrln urinrrrLunnEir.rduuurriutv,lfir{rrvrlo.rtorr{Juiorn#ruaur}.rLr\:t

lri'finr'ru6nrrnnirnrrrdn"LuururFrrortv,l msoudroTora'e,rlrrariordurzuririoreirulufitvlrirdrarrrrirrr
Y.Y Yq -Y i*vrrfr'rfrarur:nrarrjr'lufiufiTorunr:r1qiloar"Lloufir:vd'urir'Ldnq 6rnr:riutvlfrtlrvrlTff'vunt'lufl zsqt

rJ:rnnirvrrurfi:rfrinrrlfrn#quri 0.5-2.0 un: odr.:1:finuurnov"Luuu'to'jriorfirloaur:nrlocfiulv.llei
' q v4 o J ^ d drv - '

oBrl orfrorrloriar'Lri'frnrufrrriu6uu,lfrur"loiriudulry: ra6oror'lri,finoun:vri'trjr"Loin:firuirilrviriliorfiter

uSorarnl'iruuo*',fil#qur:',rdurvi'uiarfirrr nr:rnio.:uulrYulv,bitnrirrlirt6' z i6 nrirrEa

2. 2. t "[du : r {'ru Fru Tor a"lriq il n : nifi rra I r v a l ff! n r :t n i at rci u

totyfirurru 6rnoi rrru y6o qu',0fi ( Putaski) firrfluqrJn:nifioanuur:trtfionr:tniotoillv'hlr
Iorurovrrv Torurjrrrruuavooru#runrrrrflorsior{lurn$orfiodu,6utiu odrtl:fisrrrnr:toriorTo,ul"il

a. -)ru:r.nunult]urrufiufinuav"LrinarrLrn rfio.:rrn"ludufiuvr:rvfi:rnhifito3ruoon"Luuur:vurrvuruilur:rn

trau ra a ua'lunutuu:1i rtv

2.2.2 \{mia t o-n : n n "Lrirn 
3 o I d'n : n a ttiu : n ti vr : n rpr o ifr fi

rJ:yfruBnrurrnlunr:riruurriulv,h]rln urritriaur:nrc1r1il?irrrulurlrn:ki 6o:nrinnu (Back Hoe)'iiril
"u

"fr016'ulEuu6o u{Ju:niioonuwrrrfiorprTnulanrv uavarrLr:aki*ruufrnfrurireiuplutrivr:16'rr,r3odon-r:n

tl'Lri'orLa.rtrl"tu6un: nr:rofioufiirlurav"ldpluhi6'rneirrr{Juauvl'ru iBra#.:davornn'jr urirv6'orarurfruUU
v uvo -i X

F)u Ll] Q'ru1uL 1,-t [v,i 0 n t5u

z . a n r : fi pr donir a thltufr u "Lufi ufi fr :o t rm nri', o',, r : o tdr fi I raB o fi trra ei I

lilfirraurl'LrTkTlurlBrrrurrn n'r:ldrjluYulrflrtl',vr:r{lui6fifirJ:vfrvrBnTwfiq6'o.rfieroarir (lnjection) ar
!l

'ir.Ilu6uvr:irirjrciua,rlil5nyrofiovoirly,Jfr":ralerki'nr:fioderrlrar"Lu6uvr:drl6lerunr:'L{viorvFnvioviofi'iil

rjnlri'6nathJ"Lu6uvr:rjou r',nr-Yu6.lrj',r,r-':f;enlra.:rfrula.rtrJ"Luvioornrimufrr6rrleiourjrfifiu:rfiu6rarltJ
!

^.,.%*- .. va
i'diildtrizuar,irruudr"Lunr:6'rtv"ltlrvr:{iil:vrvror:luo'rr{1arrL lutl ua<,

2.4 nr::vlr',ori',,'il',trlil'ulr: i6fi1eizua6fiao LLavarilr:nriutv,hlrvr:tri

otirr16orroTnunr:arrjrnrnuun'rrirrdrtrltufiufivr:fiqntvrri nun:vvr".t:vnurir4.:viufr':6u tvifiovnn
, 3 - -.,.Y., .r qqv q <!o , V

ou'r{flurll{'rourroorrYo6o arlr:o"Lffl6'ravrrvtun:ill1luua.rurturoluniadlndfiufi1vltr,ui travfrolfiqu

,d

[a: o iat]u'r ttav {u1-15uil'r il[1,{ u {yrotl1'ruu

3. nrrorflorriulv'hlrvr: ovrfiutd'jrnr:oulv,hjrvr:t{Jurruir'urnt6rir durrlfio.:

rrrJ:yrrruuurflra r,rayr{Judun:rurioa?nrvrra.:vrfinrru6'llv,hlrod',oi',or,ru "Lutruvfinr';{lor#uhiiri

ririlvlllrrirlrrn:r,{"16'drurLrn lpruiinrnrflorriulv,hlrv,rlrirriiufro?o!nrTFr,ll.rqrtv,J"Lurlrn:plolvto:t#tuh
,' i q.t'q

tT'f I :elU'l O ri " 0U1!A d U LUU'l LUll'lv',1:ttl/ {'
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n X{a rir du"Lu n r :"[rirh riulv't th

r-lrrflua',:ir,fifiurarLryalfiqorrirraiunr:eiulvllr t*t',rti',fi.ruarlr:ntunr:otod'unrrrLSoutriq.r

il:rorrrnfiaor uavtrifir,r^r*ornrirrsiofrrturofrarLusiodrtl: d'rrfu "Lun:rfififiurvritriroqiodrrtufiotflo nlru
Uu s E. x-

ui nrirur n"Lunr:eiulv{r-lr firflurfiu.r nr:fienirlfiTouot:r qrutotlv'lodr ctniudr Mrriutiriiir rait'lurjr zudor'Lu

u ) , o u 
u 

d, v Au ! 6l

rrnSou firrilulvr6]lilnnarLfiufrfirflu4rrra#ucYu{ou uavfrd':.rqqutd.ti,tcyotoutLavu't?u'tu trluLutJ:vtvtir
U'1 - i' or '!1 hJrlonraiirrr,rrurad.rr.lrfiTrilrlfrrfiolffiunr:d'utv,hjrriuruvuovhiiiuorrau vrfinlruLvru oiuu tu?J?{qotv!

rirtv,trlrdrsjrr{lufro.ru!nLIrfiu::1oqi'LufirflorriroYrtlr-trijruru 25 Frr: firufinfit is frIanil tflu

ryuvllrrlnarfiohilunr:rYuly,ltlr'Lun:rfitdudrj.rlnrorfiqrunirodr.rtsr nr:'Lririr6to1arlgrifrmrln.q

doritofuIoruunirnior

i . "Ldr-lr 
vr n ra u or o dr.:il : vv rinfi a n unlriufi prl :vlutril r n fi a n-"'' i - q

2. rjrtilkifit{rfiod'ttv'i urifiiirfioaonrufou nrrrqrur.Jattv{ ttavaodn:rnr:anarltoltv'l

rfiolri'rnBorflod'ulvlrfro6u iriu frsruJ"vl r.rion#rtv{tlr aur:nrqjrh]nunrartv'lau6'l1ufiao adrnururl

d'rlvl frr u dr rfi u q o d r r rd u r rn :r v n v 6'o r"tririr qirur ul v I fl 1 a

I tunr:d'llv,lurrsr:.r firf;erdr6'uiv,luavfinutl',lovrlorvirtruirlriuralo "Lua-n:reiru2siol nr:

v{r r u u u n fiu a v a or il : v fr v B n r vr a': a d r w r n tta v dr'L#rlr ul erlu rr a r du :'l o i5 r
q nr:do#rlrnn#r6'orll1m:rrflrurruhiaruulrir Te,uf;nurhlfitrutollv,lsr:luBtrru:ourio:vtt'jrr

rdoirari,lrira'tnotv,luayrilorvrarfirirtr6ntvl ,i',,irn.rr"ffrr,r3otr]vll1r?Ae,dll!fikutolnovrqitr'ionotri

,1 u tL o d r ii er rjrilfi ul a rtr.J tn : r v I v t{J u n r : a ry trJ ri rlor udutfr .:

5 riryuo:vuyfi6uf;e,ur"[ri'lrorurrv rn:rvvrnEuvir.:rfruh.hirrvt{Jur'Jaurrntulrifizuariolv,lr.rBo

rir'rlutneiufruh]rjrrv:un-rriurfluriruerutrin:vtru{.,.r.,,.qrdufitd'riou 6'olaruulfiotr]rToru"Ldrran

o ririlnrrrLrirrirurio nr:ri.:iinturJrrorrfin.rruoulv'hlurnn'jrnr rlrirriryto.r nr:6'ltvl6'lriurio.:

idr:arrjrlrirfiurnosionrr*iofr*lrrrrir':nr:ilnrj6rrulurJrrf;uriou fiuu6o6.lri.rrl1rTlrnr:oiulv{

nr:narou6u nr:nrrnrfir ( Mop up) r{JurYunouqnfr'ru"Lunr:d'ltv'itlrrirtfrunr:nruua-lornnr:

nrrunrtv,lr-lr 1i't6'irdr lprunr:6'nnr:n'r.lriiarvr6.rfirirqn!ul#d'uarodrtdutfro r'odrfiaflarriur^"Lri'lv{firiulvl
X.rs

Lra.tnnunlJurronrvr:rylounr:rirururrir:oruitrruvr*qntvlh.rfi ornfiulirlruirn?outru'lrirrrirtrJurarp

no',.lrrodufiiinnliltvrri nr:nrrnrfiuLrayn:?Qsn ll'ufiarvrvra1lornnrruqltvlt{ifirraitfiu tiJurrufinanoq]-v
, Aw Y - - . - *, i 'l

nitrnrcrruvrSou al:n rravdun:ru cjrUlnorvtryruyt[utruuv?1noutl4uoUalua{Qlnl5rl1fla:1naufl'l:9111

ty,hlr nr:rfiunrrfi6rr{lurrufir,l-aqriail::CIuvuavnrrrYufrotoltolnrinlrufiulv,hjr odrtl:finrlrarn
!v

r{lutrlifinr:finr:aiuul6uurirn-rrpr"Lr,rriuirhjr,irnr:tfirn'rruvu nr:tfiln':ror6o'jrr{Juriunoutolnr:dr.llv'l

rlr{iilrnrrdra-ruiiaor uayrfluilqo-u6'prfrun'rrrrirusouBo#iltua'rt0{nr:fruh'{drni'oriutlr:',rfiluriov

nrlqrtr,,,hJrlif,iuair vrrntriflnr:ifilnrroruarrrrorrrdrfiodrfirl:vfrvBnrn lvlfifrTonra4lrrnfilr
.,.lo,c!-

na1rLppraruilrL14il vrr"Lri'nrun,rilauurnuravifrurdun:rulunr:fiitv'ltJrlunilriur{lunr:aryrrJeir1ettlfrurfrl
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.ia
raio{1011auqrJn:nid'ulvh]T rnr3orfiofiulv,hJrrrtjlnixloonrflu b il:vmv 6o rnBoti]odrg.u

(Hand root) fira'ru"Lrar!ovfr'ruurraBoliurJlril'rarnrn6o{fionr:tnun: Ltavtn;0{t'nrna (Machirrery) lnu

rrsiayrfrpru6avl:vrnvroyfinrrumilluaileilu;unlnilflfimtrufitunnsirlrYuoonhJ tn$olfioriulvtil
-&

rl11lJa'1nryfl{u ;
",. 

vtnuty1 ( fire Swatter ) tffLunr:6'ltyivrrrn:': lnunr:nuraqualhJlurrJallv'l u{io

rjorriulu'l#ornrouirtr.h{rrJfrfiSurriutu rlarlufiav6'rar wrurvdrvrirnr:riulvlfitrarirdauvr6rtrrr lr'irri
u q \v v d,

utu1 t|au Lult-Itt14.1 LUuFru

;
nrvlfi t finllvi ( Fire Swatter)

z. ri'l d orrjr d'ltv'l tl r (e a ckpac k P u m p ) n r :hil r u

2.1 kirirr,rYufrnaonrrrriouror"Lv,j'Lunr:d'uvrln:l rfio'Lri'rn$olfio6'u1v{rJrtfrn6u

a rr rr:a r{rlilvir r rufrt out ol1r,,t16'

z.z ld'Lunr:nrrprrfiu lnufroryr:ruurrir fineiltvlfiritna6orir.roql"Luln:tlfi lu:aurrmntal

hi uB o"Lut run 01zu fi rn6 or il oa dx 6uldrrir I ruliltd
2.3"Lrir{Jufi rir :o.rrir iir raYu n r :alrfi y{"Lu{rt o.tvrfn I r ud'utvtrJ r

i -<lt1ilvl 2 crlapnirdulv'hJr (aact<pack Pump)

a. n:oltylrJr (Rake hoe) nr:'Lrilru

3 t"Lt"Lunr:druurn-ulv'i fill{lunr:frsfira6otfiotfrrdnn..nuulrLrTprutavn:;lorukirirufi

rflurou"tun.r:srn flr{ !o prpr d'r rfiouvrarfiuflu{rfir tuhi fr.:hi qnhinor,rryr nohi trav:rnt:iornriud':



') 1 aI t1

qery -i a.'L{idrufrrtluo:'rerFr:'rFrtorrfiotvra-rrufioonlilfr{uonuu?riulv,l firaur:nrJfrri6rrulfr:'rpu5trirrrr:l"irror
ttavn:rFtrrunflu

:.2 "LrTLunr::'rilno'rrdorvrfrrrfiorzurrirq-oTnatrieirueouflrnn'rrur%rvrfrruav"[{n:]prnr:'rq
(3a

lfl0rfl4 {il'r:?il n0.: 11\orr.Jr fl'rQoyi{

n1wfi a o:outyhJr (Rake-hoe)

q. narly{dr (Fire shovet) nr:lqilru

4 1 to "Lfftunr:tnio{aurilrhrvdruurn'ulyiu,l^onr:eiu'Lv,Jr-lrn:r,tiotv,,lklfruruavter6u

^.iuq,su,qUuq,o^vqvvq'1i:0?ltrutv'{oaranltv'l luaorriru!arauunrtor"luvrn-rflnartrl'lufru u#rtqirfr'rnoartrlfi#uror"hrvla':
r,fiatr.i'Lrr^ra'rtufrna.rtrl"lufru ornrfudrne]ilarueirtllra':arrfiolri'Lryr#rSrr6uy'iou:rufuYurr

4.2 6,qTnutd6'rudrrrf.:aor6'ruror'hyra%fifierrrrnulunr:rTerfr'ubir6n1 nora{r r,r'io
1|jd .l J

: r n'Lrirfr n 1 rid o u u n rfr o rn fr l"Lu n I :r,{r uu'l fiulv{

4 3 orn louhieiurufi'rudrcnrnriruroroluhi ?outli motfi vio:rnhifiurfierlv'lodaon
,! a \ ,q uv

1.7\or t?lr,tLnL LV\l L14nUAUVl

4.4 ilnuavaro lerunr:tt'ouu6ov:ruarernnu"Lri,lvieYr vY.riiarlr:n"Lriarer6uleilnn

lJ i v tl'r ru 5 1 0 ur sr : In uhii6 nal s r I r n dr udr I iir 6'r rai o ual u I n ai! r.r a c

q s Flu'[v,] IorutffLrndrnutv'l"Ludruorrdurn-lnr:hifinrlvl rirraflnr:d'urrlarlv(
du;",

tan "luou'l yrn:yQfl n:ys1unuou

4 o "Lrilu 
n r :r n ua tl u n Fr a r{ta ir r{l ufi u ar rf r fr r r ntv,h-l r n : nia n rfr u

nrlrfi q il#rtv'ldr (Fire shovel.)
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s. rrrurortv{rJr nr:'Ldlru

s.t"ldLunr:roriarauulnrvufior{Juururriulv,J"Lunr:fiilvifrrtd'fruuav1v,ttfr6ulr,runr:tcj

r,Yrufililuoourarirunulunr:tprfruuavrdorvrfrr"turruvfieirufiuflurrrulflunr:sr-nrrnhifiaruriuuriu

s.z'LrILunr:rl',,,rrn-r1y,lu,r'46'r1v,lt6ouuoouavly,lfrr6u Toru"L{lniufiulri olorr^irhi oTqrrau
^-.v-[L 14:o:nn { L}.]

s g tftunr:nrrnufiu Tu"Ldeirufit{Jutrru"Lunr:nrnrdorvrfrrfifii6erly'looaorn6'utrL rouhi
natri:rnhi uav"Lririrufir{lurorrarirurrurfiozor:rnlfin:rtaou'irfilv'llrari:rnlffLrifrur,rEoil:rnhiiiaoorld'

o q , .Y iq ,q v d ! ,

ruulor o0n L1 I u0nv\uvt [v'{ Lulu:o Lil

s 4'LrILu n r : t n u a il u n a a eir v iu r{l ufi ra a r rir rir o r ntv'h] r'Lu n : fi a n rfr u

nrvrfi 5 rrrurorlvir-lr (Pul.aski)
I

io&d
tFtSo.lUOVtUS',tUOU dl

t. nlanlyl (Drip Torch)

nryrfi 6 nllotv'l (Drip Torch)

un'iou^iuau6'l1v',hir (Wind Btower) 
i

nrvrfi z rn3oryiuarLd'ulv{tlr (Wind Bl.ower)

\
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:. roio.:f;erriroulv,hlrfrer:nuud {stip-on Tank) u{luun5ora'oiioonur.lurrtfioerluavntn'Lunr:
, .i v v Y - a Y I Z -" K

rua{uaurrraoudrurrrhJ"Lufiufivl:riunl:rfioeYuty''lrlr Tnsfitn6o{aud1 fl.lrfiurir aruei.rrir uavuraoil-r

tJ:vnouriuuil{lutordu'lriu firurprisnetrviufrou,to,,urorrronelnnivuvinuiTvlnld1nuavo?nrtrvitli -- - I

r.J:vryfltvrEJ Sl.ip-on Tank fit"foq]oonrruuriruiumoe,sr'.:uu:nurrvrntSnturo r riu titrn6ou d d,o

A aw a q

rfi alfr'a u r : n rG uvr r rlt]rirlvitufi u i4 fi vr : riu o r :ldd

.j .i o uo 
- q,', q

n.ll^Ifi a rn}oraorjro'l'Lv,itjr6oi0Uua (Sl.ip on lank)

3.t nruarLrifi
av A "": t.t"hirnio.:aLdl?u'tFr 5 u:lfir

!

- 3! ; -3.t 2 #.lrirfrrvrfrulruro 30 x 90 x 120 qlr:. arirlei324 an:Toraortrior^irtfritil

aylyeicjrr,ir rurY.rrjrfuturo 200 frn: tri
3.13 aruais#lou.u, Y,dt ut 5o tln:
:. t .4 rXr fr onl Yr rfi ot#rir :r rL t{lurir ui on : v q r u t{l u rl o u n ir s16

3 1.5 :yuyuar'Lrilru rirflorirtilurir ov"Lqilrul6'il:vu1tu 20 25 urfi urririrf;n
"" a, qv \v

u'r rlur.iau av Lt{luLaU5vLltu 35-45 ulvl

3. 2 n r';'Lrir r u l"fr fr'utvi rl r'Ludufi : n Eludril rnd ou 4 doa u r :n rrir fi lki
o a.l< ' X ; -

3.2. 1 [un:fuYrilLtva{ultY!}JtFlt]
rtvd Y A

- LlJ QnUl rl',J A eillV,JTn gn : I
.i Y o,u.,. o J -i! 'Yru4. rFl5o{AlUlFtULTllJ't Lul\Uylylv'tuua{U]Ln.t'tU Qvilnr:ldrnBOlaurira'rr,ritnr:d'llrlrJrodll!t,

n{rrrurrl lorufinr:firuurrniotalrjrtfr'fiturertFnnvfr'oYor r{lutrur.lrnfiaufi (portable Pump) aril15rr
t-

ayyiruvd{r,\rinrrudltv'lrJrhlLi ra3otrifrrhlld'uonrrnfiueisfinr:fierurroio{aud'rtrulrvluaossc
A N , 3!o < d 'Xqu AqY- ' Zq 't 4 u 'Y('toatabte Pump)qjratu:oauillornrryaflirytilnfrlantv\Ut 6 ulLo t1^{0LflnUuvlaiulLulll cii!nQUFll-J

rfru"Lutrrqorurfrr
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n'rv{fi I rnBotqrrlr uuuu un a'oufi ( Porta bl.e P um p)

nrwfi tO uniolalr.lruuuyjuaou (Fl.oatabl.e Pump)

rnio.:fi o ua varJ n : niafiu fl uu n1 :dut r.l',t!

uonrrnln6orfioya-nfi'LffLunr:d'utv'itJrloum:rnufineirr:Lr{rrriuu#r rrueirll"itlru-rdrrfluria.r
qv -! .s u ! ,,,'Lrirn5 

a r ir a ur a v ori n : eri6 n r{Ju s;r ur ur r n rfi o ariu auu n r : rirlil { r d'c fl

t. u',u*lruv leiurri rsfrnror]usroi :flu5iyn y6or3o r{ryiltuairnrinctufillv'itlruavor]n:tiin'r:
:: - . d. v av - :.! q

dulv,hjr uanornfiufirs;rr{Ju6'or"Ld:na''n:urusuer?\onrraran:vr'ruar'rerarlv,l ttavtueittErmlolrnrfraufi

i5r (lnitiaI attack)

2 qrJn:erinr:n:ror,lrlv,iteiuri raoortv{ rnr5orrSrfrnvrrrtv'l nfro.:riorurrlna uzuufi:vrrr

3. qrla:ninr:fioar: irturi ivq uavTvr:o"ud

4. rprtJcuurura 16'rrri qorilglvrurlraet"rufiornr:rrnrSuornnr:nntv'iarn n:vqrnr.i'n nna-niil

vl r r r n'n Lra v uil o fi 6 ril o r o r n rir frn niutv't ua v u r a r fryr] : v dr flr u

5 qrJn:niflarriufrrrorrrinrrud'llvlr.Jr teiud lorillvltJr o.rfio :orrfr'rFroutLt?1 r,ltrnfr:fiu

rafi r n r n rJ o.r riu rr iu rua vfi rirrirlv,l ( F i re sh e lte r)

6 qrJn:ainr:u-rfivr"luilr biuri u]aurrL u6uilra6orlauou #rvrarafin lv,laro fiqrfrutJr uzuufiuav
da.r..i-fvd

r?ilvnu:arn50 J GP5 fl 5uFtflu'r 14!0au1r LTAULAUU{0',11415
J ", er vv t

7. rniorr-nnay#nuravornrflu'ru lfrruri :nuy:nrnoi :nlaTnrqroi :nn-nfru rnSorflufrrrird'utv'i
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vw
5 ?1,r:1UlJ OXr 410.1 zu 0 0 n tLU!v!

v ad o cl i5r u d t a 4 u
1. nsyu?un1:oonttuue{amflfuflvtu1sJ1tfflunlsrYeuululuuueiaLuntj:varn rflo:oil:u

n1:nan?unilt?,hll uau nlTno " d1lilun "
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n:yu?unr: 0 o n LrLu ( Design Process) 6o nr: rrrifl ruu'1fl 't: 0 o n ttuuzua rto dt l riJu:vlr.r
d .i o Z 6 t < ;d
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:,anY1l rfro'lra'zuanr:oor^rulufifl|:vfrvrBnrrm0uauo{frlJfr'uiTnnotir'i114tLIua:=1t-

n:yu?unr:o0nrru1l 6o nr:rurThflruuri8r:vu finr:'lxuzuuuav{un0un1:ri'ltf,u{1uod1n
qw - r-i< 

-^' 
O
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t. rYunouyiorird'lnr:r,irrrunr:r{luotixl: (Haethod uBo Procedure) 6o nr:
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q rnBolfio orln:rij rn6o.:i'n:fifr4t"[d (tvtachine, Tool, Equipment) 6o iiruflovfi
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6. a nr v,{ rt? n 6'o r ( E nvi ron ment) 6 o a'n rcruv t o r d r irr o do rTo u : o u fr'r0ut r uzu fr n riruc{
; - , .i a d v oq d q, q
vroofluuurLasl,rsnu'r'jrrfior.rfrmraSoudrrirlltriqru"lufiufioir ovfinr:"[{rru"[udnryruvtosfrrurndo:r
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u X A v qu q v ;-
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'j r r v fr o r fi n r :"Lri5m q fr u fi n { y u rfi { u: { a r rr r : n zu A n16'.i r uhi flL do u r{l u 6'u

ornfindnrrrixfrur{Jufrrsirr{iufifi'rfifinrgroonuulovfrorfinrltiuir"lo"tun:uu?un r:,u

fiorodrrr{Ju:vworfr'audnnr:ruavrumzualunr:6ourinvriumouodrrriou6'r rfio"l#froonruwfiuarrLr:n
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fiovr::afir ulrrJ:varrir0{nr:oaflrLuuavfi'erurzufrorfiru"firfrrrrixlkiodxfinrrururlvaxrilrfldar}
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3. rn3oro-n: rnio.:fi0 uav or]n:nj (Machine, Toot and Equipment) fiovfrottrjlufllizuam
- : u cA ' 

- , d d
runvfl'erurf,urirurorzuanflruvrfroonrruuv\i'euu'r rdu rn5oriln, :vuuilnu-frnr:lunr:2frn rilufr'u Tqu
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4 frlnt6nl: u6o {rirrflunr: (Man) fiovr{Ju{zufrmuavfi'erurdurrurasor3nr:riu urnL:r

lirvruprn:vrlunl:od'r{{rnfror n:vrrunr:rfuqrfi{rLflrifrnr:ifiurnu16ur u#rff6u (rirfi) ovr{Ju{fi,u

riruir:L (Participant)"[un:vrrunr:rvirriu Toru{'n,nrurovfrorr{Juunut0{n?ril6nlunr:fi'zuurrnstflut,

n r : ri r r4 u 0 frl fl lGl#fi n r u ru rL r v a I fiu n I : zu a m u ri a v rju n o u

s iBnr:rJfrrifr (uethod) rflunr:oonuurairFrufirn::rL (Activity) rfioiri(rlfrrifrnr: (Man)

aril'r:n11'rnr:u]duufloi'urjrr{r (Material.) Toukirrrio.rr'ora6aqrJn:aj (Machine) kiodxfi
ri:vfrviBnru fitnr:d'orirrilfron::1fr'orhhi'rfrprnr?lrrflrUrldr (waste) uavfron::r"turiut,ounr:2frn
li u d o o & d , & A d, u v t u q {' , oi q, Y
uuovnownl:vi'rtvrtuinirrnultvnuu qlr0vrtlunr:rJornunr:t'rs0uLulJum0unt{'l tfl0[?Jaf]fluFl0u

n : v u ? u n 1 T o o n rru u ra u ?i'el u r zu fr m Jifuq{ a d r I fi ! : v fr vr Bn I vl
6r o u & dt ^ "3 v v
[u n 1: vr '] { 1u F}? u t u rl 0 u a : v u ? u fi '1 : 0 0 fl Ltu 1t Q v rLJ u n 1: ? t n: I v v tu 0 { muo ? u ttu')

vrr n r:rirvuor{oEirfio"lu6'rurirr l rfio"lriarlr:flu::a r:Jrurrator nr:fl-erurzufrnriruc{16'odrlfi

rJ:vfrvrBnrl,r ,d.r.nut,un:vulufl'riqnfror zuaa'lryii (output) erflnrvu?unr:ovfrorfizuaaudradn
(:vsvaofr'ru) rfiu{odrcrdur r,rrnfizuaa'vrrirnnfiurLran'jl t odrr orqqvrfluhl6'z ri:vnr:

il:vnr:rr:n zuaa'vrdrfluzuaflaoulfr (By Product) rorn:vu?un'r: rriu frolnr:drr orn
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rJ :v n r:da o{ n :uu1un1:d r:ro o n urr15 | :v n orL 6'r un :vrrun r: do uva r u

rr:v1r?unr: rarnuflun:fidr:rnr:ndurrior:rurdnnY.:irr:rriruuon:vL?unr:fro?\a'rnodxt: dod

rosnr:rirvuofl:yu?unr:dnvrduo fi60 ovtd'zuadlr6fin:rrirnrrrfrotnrru',nd, uavfruvunr:fieru'r
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nr:oonuuu (Design) 6o nr:riruvronfrrfiou'lurrru6ovioodnru"luim"[a0onilraTnnflluuon

rfiorirvunrrFr:iruttnuutul?l'r{ (Standard and Guidel.ine)"[unr:zufrniravvliouut (Production and

Devetopment) fiurruutav!3nr: (Work Product and Service) uonornnr:zufrmuavnr:fi'qturttf,r
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2. n1:fieru1:rJrruur.rf,srfirue{ddrur"tff[unr:t{erururusuoiouunrJ:va':ri rfiai,or.ti,,
g

nr:fr onrunulv,ltlr uav nr:fi o " d1lfl ufl "
q

nr:rTslur:rJ uur.lzufr nflus{u{Jun:vu,:unr:fifienrlrirficynn n'r:oan u!urrfrnriruvlharlnrr:"r

rulrvalnn(l31nn Tnunr:vlieuurzufrmfiruryilrail (New product devetopment) ra3ozufrmfrruntrail
v

, d, -Xu1i{Oontuu 3 nnufuu f]{u

n. I nnovati on ul r ufi r zufr nfiru.viuim n : :r"[rnri fihj irrufi rLr ri oulunar o

r. Modified yllufrI zufrnflrue4lilrrl:r"trari Inunr:r-JiuuJfiuu 6'eu!aIzufrmfrrudfifl

od 16lr"L#fin:rr ula ntraril rnfiu oro ovfinr:,fiu;rl uuu.rrr uuJn n"luillufirduzu fimflruvrri,i:rtr.i'fi

ua'r nua r u n r :his rur r ndu

n. Me,too yilrufi r zufr nriru"dao n rf; uuurr Tou n r:n on i6uuulunrFnflrusito.: ri
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i.rlr{lJu tljur.ra mfl il?l

n:v!?unr:fi'nrur:r]uruzufrnfiruq{tvil (Ntew product devetopment process) fiufinr:
. ^uZ - ;- , a, Z - X

rl: v u n sr lndunounr:vlsuulvr ea LLU { 0 0n rt]u B uunou a.iu

a ir r uur6n rfi u r fli ;rJ uuu zu fr n flruq{"lra ri ( t d ea gene rati o n) lutiufl rit u n r : a ir r
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1 ) *vri.r nr a"[uo r rin: t6'uri urinr ]utr u (Sa[espersons) fl o r{Juqnnafi o q]

indfrnfii{tr3Tnn *nyvr:rlfiln'lufrolnr:rorfr'rl3lnnlrnfian , rJrui6'urtnvvTorur (R&D Special.ists)
d. !o !/a s S dq I v .r dr 
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vd? fl1 I tJ t g tll llltn; fl fi [{3f l ttlllt-) -II llRfl

l. nr:r{u urua} uf}fli tJilg'1fl 1'uifffl

a,

4. R'rl$a{ltu1frau?} ${.llnT fialfi

:. n r:in:r. *firlm m'xt i fi I

..-r.r'
{. fi'l :r'l $l uTta} frill{t

?. nl:tlftn?lJ$olo

s. nr:rirriur:fir
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2) uuri{nruuan orrin: 16'uri a ndr (customers) fr o l{Jurrr,rii s'ffouafi fi
v!

d ^ - r! o- & " d, , ; i v . 9'

n?]:JdlnQil1n LU0.3Q1n'idnflru?rV]1J:19vr1srfiU01J'IUUU Q'rr1JU0U1{U{VlQUn0dm0UaUO{n?l}.Jm0{fl'l'i

rorqnrirr{Juyf,.r , arLrfrn"lurio{v]r{nr:d'odrrarjru (channel. Members) r{ludnuu,rrir{oqlarafitvl

vr:1!fiin?rrfrornr:rosandr rtiu rniodrrir v,iadrr.J6n fi'ruvrudrvilru rflufru , ri*rilciu
(Competitors) nr:rndoutu':yrsnr:urirrTu :?ilfi{nauur5to.:{udlfir{ludnuraris{oqarnfllfid'lur.l3rivr

lunr:6n6uzufrnfirudhari

- nr:rJ:vrfruuavfro 16onuurn'lr:r6o 2fr nfirue{luil (ldea screening) va-lor n16'

^judqtvdvdoZ"rrutn?rilnnrnurnlzua^nfiruvih,r:-iufrr fiovmorlnr:u'rrrulrr?'rx.Jprertvaluuil't ?1rfl'r:tl:vtfrufirn':rr

rfluhloi uavrYrrrfionuurrr':u6ofi6uarrra:r'.rvarfiao rLrdrnr:fi'nruruauroaoruurnruFprriotrl
t

, nr:ilouurrruln'lrrtdnzuanflruEflrari rrnvfl'r:?rnaou[u?n?ril6prnr:fierurr'rfrmfiruvi
o i i uw ^ !a ; & A w !' , n,a, i '
lr,ttL rt.Jo[nuulFr?rxJnov]oruavrylrtvA[]vtAf]alnljunauvrff0{tta? tua0[!tUun1:u'lttu?Fl?l].lPlo vltl'11-J

u 4 u !, v q v4 - & o { , Y al
n'l:nataontiaruuilrfi'ruur'lri'fin:r:LrYrrttulrntu uavul[!vlnflourillndlfruSlnntrJrulra rfioierts

rr':rtLif; n uav n r : u a ! iutuzu fr nflru"fi

- n r :yiru u r n a q u du l { n r : ma 1 n (Marketin g strategy devetopment) tutjufi r{i un r :
v 4 ,ro',, loir,ri nr:rirrauoimnil:varrirravrflrvrruvr{nr:rtarq nr:rir srP1',{91rulnAUVlD141nfl'l:n410 tfrLtn fll:n- i

Marketing (nr:urrjreirumaro nr:rfionnarquJrvrLru *avnr:riruunrirruatjlzu6nflru"fi) LLaunl";

0 o n tt!! n a uvr6rirur] : v ail v r { n I : na10

nr:iun:rvdanrvrE:fra (Business anatysis) rflunr:irn:rvviantunr:aittavnrrl
r{luhilfrvrxq:io"[unr:rjrzufrnfiarq{oonairyriru rrju nr:nronvrufirnrufiornr:do fru1uunvzua
o q .i qvv d, I'

n1[:11Qy LO:U r1]UnU

, nr:rTeuurrufrorriruvi (Product development) rdouurnruFprrnrurrilzufrnrirudhail

lpizuru.riunourixl fr'u s riru',,rd: iuriuflqvr{Junr:fr'erurrLuln?r}r6o1rililuzufrmfiru',4firflu;rJr{luirt
j'
fluu1

nr:?roaaunaro (Market testing) rioufiovrjrzu6mfiruq{oon':rldrrarjru n?:fiar:

roaoLFlarnriou Touo'roovdr'[u:ilro{nr:?'r{li'rvrrjrszufrmflruq{lutourtmfidrnlo r,rBo1#(l3lnnrir-t,,

nr:yna0{"[{raiorSlnnzufrnflruei"tyil rfior{]unr:ionr:uo:rYrtorandrtflrurru rir"lrivr:rlfiqond or,r!9C
Y A v t .i . q , ,- , W q vaa 3 v Y
Frou?orzudrrnruvr ulorjrh-lr.lYlrlqrrurihhifrBrfru uaun0!auo{n?rxrfio{flr:to{4fl6r"[rXrLrnfiao

nr:rirrfluo:n, (co--"rcialization)rfiozufrmfirud16'airunr:voaounarnufr,r lutf,
aofrrrfiovr{lunr:rirzufrmrirudly:^ioonrr,:druriruaS{n1rru,runr:narnfi16'rrtutzuurarl{ rTrfidutflrr;,

ruuyrjrzufrnfirudtrarj (tntroduction Stage) torr.:o:fiinzufrmfiruqi'(Product l.ife Cycte : PLC)

n r :fi'zuur zufr nfiruq{ (product deve(opment) r{lun r:n-2ur 2 fr nflru",{h,rri rta v ri flrJ : l
zu fr nfiruvirn r r{rra Yr n a r n fl o 1riu6'ru n r:fl''Fuur zu fr n flru",{lrarilora ilfr r-ll ttri"Lra c!fiu rirtri'rfln

a{ rr]fiuuurla r :uuEouun#nuilvrir{ 1 torzu6mfiruq,i. airrnrunrvrzufrnfiruq{Lrfrunnrixornriurjlriu

rfrr:ri rulr.l uayrurn zufr mriruq{fir n r:ilieirur zufr mfiruvftra:-iov frorfi nr:finurn'rril6'osnr:torfr'uiTnn u{lu

rirfirg

i. :yuLrr:flieturzuanJTruvi :v!unr:iliruutzufrnfiru",i (product devetopment systern)
- aaio u / tu u a 6l e a v t

na uy ozufrnfiruvifr frri:y fryBzuariuov d'1fr'udrYl nr: fr'ofrulo6'ru2fr nriruq{ n: v *a ttuaq ma r ofi

urjfi uuhj r ro:flinzufr nricud uavfiontrtaril'r:nlro.ror rinr: LErivrfrocfi rtuaprdrrair.lnr:fi'eru'r
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zufrnriruvi rrir"lonr:ril6uu*rJaviravfrorrfrp]dulunarerfrorfinrrrLinrrrLaril'r:n uavfivrYvrurn:odrr

rfi urn a ,i'.,firru, nr:fr'suurzu6nfiruci'orotoiirnr:6'ofrutoodrrd firtn"tt{s rfiur zufrnzufrnfiruq,{ld

' Y tu v o d < v
rvnuu r[nu{m0{Ft]unfl{0u]nm10{u:19vro?u

z. nr: {'oorrin r:eiruYr n r:fliruur zufr nfifue{ n r:t-n or rin r:drrafr nr:fl-erur
\dad'ao^t-X

zunnflruvr (organizing for product development) ovfii6r-lflrj6nr:rix 1 d"rfr

iBfi t r{JuiEnr:?o.rfi14igourSnr fir.J5{6fiurrrfiorirnr:fierurzunnfiruc{ Toudrnr:
,, ; ; , - : , i o - qv

Yislru'rvrrr,.JuflrLav?1n?1?.rLrmfrn'r{nuto{0{nn1: rLzuufir14'6rluovr:ilrilEtnr:"[ri'uzuunit'ullauv{9}ru]?1'r{]u

ii'ufidrufluornr.Yuirt:n:rla{uilunevoonr!urrfrmfiruvl udrriroio"[riirt':n:rJruzufrmlirnr:oonuur

zufrnfiar'firfiot#aur:nzufrnkiuavriuaofr'ruuzuunnr:zuanovzufrnzufrmrirudaonilr rio6tori6fi6o i{lu
o v oi - o 

t 

'oo q 4 o .iy v o

nrifl'r14uo14u'rflrravn?1tl:uzuatou ttnx.JiJ0rauna fl'r:lJrnn?r:.rn0unr?vu'r LravnlntLfirirautofi

6o drodrrl:uurnru6onr:rfi'erur"luuriavdrrYurirriufi^r',:.,ao0nd0{flun?rilfro{nr:ro{anfrrod
!!

rail0

i6fi z r{luiBfi fr uro d rr uvr iun ra 6o ror.lulratri'ri'd'o n r:alr u zun m?irnr:zu fr n

zu a n firuv1fi 6 a o fi ri r u : v rlrl n r : firu ur zu fr n flru"fi il r udt ua v o r ri n r : a u r : n ar d nt6'
9

i6fi 3 or o r{Jui6fi 6 fi ao 6o nr :"[{fi rLraia nruvn'rrr uuiu fi rfi'zuur zu6 mfirury1 fi :L

oonirurrirrairnr:2frm firirt':n:::ro*il nr:rdorLTurfir6'"lsnr:kiur-i':orrinr:oontiluuzuundos

rdu rtzuunid'uuavflierur irzuuninrn:r, uurnn',rzufrmuav6u6'?u:luuuuorndruasfirrruturturtor!l
.i,, ^ 3 a, iq 6 4 ca, qnitju fron::rrvrirfrov:rrr[Jurafrr'luarrinr::lur.llnr:u3rar:ocfin?']ilrflufrm:uavo'tnflr:avilu!!

19/r,dod,ra
Ln: rair rila u rfi onr ruqjr iiiuorunr: do nodo ar: rravr]: vfi ru{'ru

fiilfi'erurzufrnfiru"fi (product devetopment teams) rilufirfilYtfrotol
"[unr:u]fiuuur]arnrrrrlfr'o{nr:ernrraro ifiorirhi't::ailad1LEa6'ruzufrnfirue{ (Heizer and Render.

1999 :202) firniuflrinrlrrnrldrufr'rruvrur',nrl',onrrmarq rJruzufrm rlrao-nfi'o r.lruf:vflunilfl'r?\
$avunarn:r.i3nr:nrnauu Ioufr'rhlrrdrfirovrl:vnorpirafr'ru?rulJ'ru rdoot',r,orrJ:varritorfir

, Jo J . - , a q v , o c4 i <r.l:vrnviflfro Lvr0vnaunrrravL:nr:'[ri'r]:vaun?1xra'rr:acJ{:?xril{pr?r:rarr..nrflvn{
nr:narfl (marketabil.ity) nlrlarilr:n?rr.inr:2frn (manufacturabitity) *avnrrrlalrr:nfrlunri
rrB nr : (serviceabil.ity)

nr:"[drruiarn::r (concurrent engineering) riJufron::rifitrirl
r.J Yu rJ : { n : v ! ? u n r : o o n IL ! r.J fr n rirury1 n r : zu fr n m r il n ?'] r a r r r i n'[u n r : fn ur rr a v"[dr r u

(Heizer and Render.1999:202) u:*or{Junr:16olTurirtrn::tuflun:vulunr:zufrnuavfiudrrfrr6'ruriu

lir"lri'nr:zufrnfrudirfr'rraa1ua1x.]'r:fla0qndorriLaxl::nnrvr"[unr:zufrmurndrdu unrri.rr{]ufirLfidurYu

oonruuuavi:rLvirfron::rpiruinrn::ud'runr:"lrifirovflfr'rurvuornufirfirirrl r,i&svrovioGsn'jrfiu
g,c,A..d-idu
?r:^r14u'rvr (cross-iunctionat team) firtfrnuovrLnr:Trelru'rtJamriru"fit6'odr{:'lftt5?

:. rJ:vrdudrraiunr:fi'erureJfrnrTru",{ frrirurlfftun1:?i'eilululuuueiorunil:ud.tri rfio

Ta{;un1:fr onrunutv'hjr uav n1:ne " rl1Ltun "

il:vu6urirra:-lnr:rnisuurzufrnriru.ri (lssue for product development) nr:fi'elur
;- l e t o td a d i " - .{

: vurvrfrrl:v frvBzu a rravTn:raixorrinr:a"ru:ln1:ileuurzuannilrytil tflnun r[av: r u a v rd uofr6irFr'rui1o
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n-r:aonr11!frrunr':rrru{ru:r nr:udrriulou"lrirra'.r,{]ufiug'.ru fl''tio0ntrll"[rir{]urLlm5iilu n1l

o o n uu uTq u"[{er orlfr r rn o irir u n r :i rn : r vvier ruri r n r :i rn:r v rizu a' nflruvlfrr u q ruri r

1. nt:00nrrudrunrrrLufio,,ro nr:oafltrul-]fr'runrrrlrr6s*:l (robust design) ri]u
4i o q v A qva, 1, v lYd Yl a 9/ 641 Y:J

n-r:00nuuufrlarur:nzufrn3uiirrfro"trirt]uh]nrlnrrrmolnr:[o flltttL':r24mflilry]v[n5un1:0untt!u

e u n r : rirl : rrl 6 u uhj ls n rio utu n r : zu fr m yi a n r : il : v n o l8u ri r u fi tri fi zu a ri o zu fr m riruq4 rtiu

r:Erivr AT&T fietur6'runr:rJ:vaur]:,a',rr*qrdlarlr:n"tETLunr:oifindlrrrr,n,doair'i
fr'ryryr rurf;u r fis rfi'itd, u: nooon'r: oo fl Ltlru ':l o:qvt6'Yr.l nr: zufr no dr16 rfin rrfiorJo lriun r:

. .; q u , *., tr!-
ru,rl:uJfiuulua''q1ryrru tso:rduflitJufrlfrflnrurirtfiolornarlrl:ttn?unilqiln'1Y!:v141r{n:vu'lufl'l:

q 4 .-:.^-^.^{,.:^:-^^--.^"",?"u-n nror o.-ooo- t v

ruaa our{ L:fl mliludrrrnuoff .r uuri,urrvviudrintn:10{ uirivr AT&T rl:vufin'jltllaqn?ril

dfruyruror'l{a:n.r (ul6uur6nriou) 't{aiavfizuan:vvrlrionr:rr-Jduuuilal"[unr:zufrnfioulrn uridr

lri'ar:Lr : nil Yr:rJ 1 grunrut6' coozo

2 nr:urirrTuTou"ldrrarrflrdrq',, nr:uri.:fluloal{rrarr{lrfirg',, (time based

competitiorl ,lun.r,*i;flrd;;;dr.q#";;.',.rodrfi':unr:vrierurzufi,.ritus{o;o:ro15r rtavdr

zuFnfirudr"ilrcimaro ra6onr:i'oeirfiudrra6ouinr:odx:rorrirfrrurrandoslir"[#r.:o:flinzufrnfirur4ot#,

arfiwirlria.,rri'*r.ui#J;^;;rri',4*r,arr.nd, ,*r,r'j',n',rrr*rrzu6mrirus{"lvrifi:':orErlou
, J d ; s dqeu Yu v v\tff]iUlVfflnf:

a:yli.odrlriorilorovttlunr:ttilzuail:vlutuluilurylleuu'r0U'r{t'] I aYA:f itlOL(

udrriu r.lBrivru:nfir{rrinr:2frm orrfizufrmfiruryifir{JufiuolYlrirraYlnr:"t{odrlr,larnua'ju rfiofinr:

rrur{Jur-rarraarutioronarur{Jurrn:oru drfrorflnr:rirzufrnriru'zirimnrn6'runr:oonrrulzu6nfiruvi'" " 
'-"----'"-i 

-- 
a a, ' & o 

t 
? v- -!-J--^^^. I d

odrsdyion:yu'lunr:rrfrnfifirJ:vfrvrBnrvr rfroutlurtufiunr:drtauozuanflru./lamalfl0u1{:?rlt:?E1Q

rilunr:uBrar:fi6 rn:rv'jrnr: rudrriuav o q]qun:vfr'l tSlrjr rauo zufrsrfiru"fifinfrruriura3orJilrl:liu
"lrari 

fr r2fr mfirudorofi :',n,',ao*adovfi rirl:
3. nr:oonuuutri'rflrura:fi'ru nr:oonLtuu"lrirflulrm:oru ( modular design ) rflu

j r.j a' X t d o 6l er t Y 'i ' -j

f,uei-lurn5oaruil:vnourio{zuanflilqs.ir[u.idauoonrtlufluaruudn lit Lttl'run0n'l:aui!auuu:otuvluvi

(tleizer and Rende r. L999:204) filr{Junr:oonullrdodrrauanrrl0ora{u{rflnr:zufrntrav
frnovvrl'jrduriruifin uarirfl (modutar) firJ:vTutrirvr:rvdrlir"lrirfron'r:flelu'r

zufrnfiruqi nr:zufrnruay#lnif,uu16'iran'jr 0rn'jrfiunaro0ratoliBnr:oontrllrriufi tfl51vartr1:fl

idle,ru6ora{ufiovdr'tri'andruo"Lo anfrrorozuaruaso-ohfinalrsalfii:af,altolnutos r,'lu6odt"i

nnrirldrTtu0narun::1.rs;ruruilrn #rurionarvn::ilnr:1:u(iruotar:uuorud':u (fast food)
{i

4. nr:0onrluIoultnolfrrrnoidru fl'r:0onuLUTou"[{n0ilfr?trroiti?u (computer-

aided design) r{Junr:"Lfinoufrrunoirfiorirulr*'erur oonruuraut'oafrrronar:rirfrrgfrruzufrnrirue{

(l.leizer and Rende r.1.999.205) luflo1uiun'nr: rfrufiutolzufrsrfiruqionarun::ufikiiur:rfi'nrurfiru

nr:o0nuuuTnufuinorrirrmoiriru tcnol6rarrr:nrirurfr:r1r.rlu,8, uava1l.rr5nil:varl:salun1:
4

oonrLulr0ranflru% r:r*0"[rinr:oonulu1qu"Ldnotfrrrmoiri':u (cAD) io':n:oontrllosrirloufi'ruur
t ^ - f,oon*uu ry"ttnr:uaorfrrunrlr rfroaixnl:oonuluTn:tairtvrrlr:trnnfn dlLn: r:'r iFn'lxlFlo LLall,

ario0nrLrJlr6'runrrrr{rurrUarn:uu!nr:oonttuuTprul{no}rfrrunairiru (cAD) ovti':utri'(o0nuuu

artr:ndioSulqriouain':n::llfrraa1nua'rutfla uavqvfinr:itn:rvdnrrrLtulrvau"[rn',:"tri J:*Tatri

rua y ! : y ra u o rl : ylu tit o { n I : 0 I n ru ulo u"[{n orLfr ': in o i'd? I ( CnO) fi 6'l fi



229

4. t riruao rra'r"[unr:oo n rruu

4.2 ovfi n r: rfir{ora rrir rort{oon uurfrufrr"lrarifiosaur:ndrrr"l{kiietutr.ifr'a c
!

a v e '&
t5:d Fru 11,1 ilvl { 14X.r O

q.a drul#nrunrvrfrudr6du rr:rvar:.:r:nriru':ru16'odxruiutir ttiuaur:ni'nnrrr
14uruiluflo{Got6'ruiudrr{.tri'd'rrr',ufirfroornnr:firioolfiriourrnraSokifi rnu

q + aorir"l{dru

5 nr:irn:rvdnrurir nr:irn:rvr,inrurir ( vatue anatysis ) r{lunr:vruvrunrrudrrEttol
,.j'-iq,'-i.q,,Z,d,a-"!.r

zufrnriruqnf,rrfrof,u[u:sr,r']'r{flrvu?unr:zudm rfio"lri'rfrnnr:rJilrJlrfisovrjrh]rirfi'rrfluzudnn'runfrr,in':r

ruavil:vution'jr rvrnfrnuavdoleiujBurrirviunr:irn:rvvinrudrovrufiouffuirt':n::rrrrurir firuri-ovfi
,; I cl v 6t ' 

t q

lr:rrJduurnJnsrdnuou runr:uflumnr: fiaroi{Jufr.:sirr{Jurv,{:rvnr:irn:rvdnrurirovufrotruvfi
(o v

,.iamfl[u91n1a{2n rl

6. nr:irrr:rvdzuanriru'fifirunruFir nr:irn:rvvi.zufrnriruq{6'ruqrurir (product by
{1

vatue anal.ysis) r{lu:runr:ro.:zufrmriruq{nr:f,uuoo6:snr:ardo"luzuamflru",{uriavzuanfiru"fi firov
<l

T?l.rn.inr:rfrrn:vuariuao (rdurfrrinr:rirurv6olaunrirl\-r.rr1ntaiofr'uvrufisiras) tfrrnaror (ilirrl:t
nilfl1v\ uav/vBoan6'uvruraio:rnr) ra3oao6'uv1u (r.JYlrJlrn:vr:unr:26rr) nr:itn:rvdto.t
rufrnfiruviurriav:ruflr:0vriru"t#r.lru!3vr:vr:ruirzuanriru.firiluzu6mfiru",i'firrud 2frn#ruqi"[ndurvartr

i ,r
pr?:11QuR{vruFro[1] ufrot#fr'l3rar:rirtlrirvruflfrflvrrnnuvriirirvYuusiavzuamfirue,i

tc

nr:?r{urJurfiurnirzufrnfiruq{r{lunr:fr'ofrukrfiu'yi!nr:zuan nr:nnfrulordurrir:vuunr:zuan

[raur]'r:oonrLUlJ:u!unr:2frn nr:16on"lrirerio.:fi0 rn3ord'n: orJn:nirraviEnr:rirrf,L{lu mrxr

lnqrJ:varritororrinr:riu nrio0nu!1rzuanflruq{rvulJ'ru:'lxrfi{nr:rJiur-J1ruuu"tvrrj1"tfrriuzufrnflruvifir

:r:rfirzuasrflrudlvriuavzufrnflru"firrirriru n?'rlrfro{nr:"[unr:fi'ruurzufrrlflruq{fiarrunrrorn
da dd, ;Y -i - u da o'(it 'rfli'n:flinroszufrmriruvrfrdxrrarfr#unrfrriXd'n:frintotzufimfiru"fi fieirurYu +

11 a & "^ - & ^flunou nii rlurruvuraunr tuuoortluro:rutfruTn riuuooclru6rnr riugoorfl'ruaoa.i

(2) n'lu fror nr:rorandrnJdauurlarhl
!

(3) anrvllrt:rsofro

(+) anrruroJor
tueirurrosnr:fierurzufrnfinr"fi 10ufi'rtrl#oonuuruuarn''zuurrYuovfrorrirflrflrrlot'ufifinrrr

r fi u rrio rtu rir u oi r.r l fi r do F e"[u n r : r{rfi r fi r ri o ud o v dr n r : rfi'su u r zu fr n flrue{ 6 o

( I ) :vr.lr n r:fl''erurzufr rlJiruvi

(z) nr:t'norrin r:rirra:-rnr:fi'erurzufr nriruvi r-l:v 16urirviua r:fier ur zufr nfiruri
u w 6 I u s qv a, &ruu n1:0ontLuuelrunrlx]rrfl{rr:{ nt5[flrriuToutlir']ari{lufiuoru n't:0anttru'[ri'r{]u:Lrn:f,ru nr:

S 6l I 6 t a t a 6 a u <Y
a0f-]tt1J1lLoru[%n0il1\1tn0:t?u fl1:?tn:lv14Frtun'] nl:ltFl:'tv14tJanfltuflo?unilo'l

t1

rYumoufirirdrpnr:rrsuzuuzufrnfiru"li6onr:urnrr:1fio"[rariufiu']rirlzu6nJirue{ flr:narun:0.r

nr':rlLFioloarfionurinru6ofi6 finrurflutlki ornrfuovfinr:irn:rvdnrrrLrtluhjid'v'r.to:fr0 flnr:
uoaouzufrnfirudfr'uuruuavnr:s;rurirufr'rhl ornfiuorr{lunr:a:'raaouqiln1fl?orzufrmfiruvi firr{tu
or 9)

tum0ua9vnu
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AU & 9 o v v a q 6 44 u 6

4. n 1:?0 u tUO { aUd1143U n111^l9tlu1 r{afl nfufl Oad1u n:l8J : fl lfUflnul vt ollululuuus)
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nrvulunr:fl''erur[avvoaou rfioyrorrinruflunr:fi'erurrlfrnriruc{' rdornaou rfior.i:vrfruzuae]n
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lri'r{rmor16'anfrorornnr:"Lri:v rfluui6fi u,rrLrvaruavrioduurarlLr:nrirtrlt{nirst'lrsfr'rtil uav rilufi
!

u orYr"tun :,r,run',:d arrLr:nria t{uav n:ro a odoi
!

(n) rflrurrurrosnr:ii'ur8rl3lrru Iouudn"tu4i 6o rjrfinr*rvrqfin::rtornu (nlrrLY

nruGpr nr:n:vlir) rfioi#16'doarrjr0lriufr'rhjfir{Jurvrqzuo nar,:uordrrisl6'6ronjrtdi{oBlrara6o
!i!

drur uvr qfr n: :ltalnul6'riohl (nomothetic a pproach)

(r) ururyrsnr:it'ufitfftunr:i6'urtrrjirrruovfiuuuLuiutarrrto',,oodttriuou Tna

qr,rrirfiru6o rfiol#uu'[o'jrqvt6'rjoa:r]firfiurn:r (vatid) u:',t,,du.,r:rd;f,uod,ir:i6nr:16'rLrfitdouafi
!!lu"u
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riniq-u utnlSrLrrufifr'nuy'irnr:i6'ufiraaru:rl uurfirtrirl:vTut{ld'rirtfiu (riowr::ru nfurLlnana,U,

2545 :1.5)

q.t.z nr:it'srfrrnrunrn (Qualitative Research) uilrunrrl.rdr r{Junr:ii'ufiflqrunrvl6nrr
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rirl{uruaoun'rilr:'ro1eovtrild'riorafir:rh^i16'ntr ursifr'vr*lriiB#rinnvioauuurnrirorqtd'tflovrra6o
!!l

rl:y16ufihitd'nnorFqt{doufioyfinrgr n':urirrfiofiorosrioraoror{lu{os;rfln!:vnr:fiaotrflororns.i
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#s,nmovoBururymnr:fl:Lailru (unique events) unv(fflffiBnr:finurrfllnrunrvrfrosicjrhlndf,nrylri'
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riora oun:vfr'rororfiunrur{iurj:fiutunr::rr:u{arLa rJ:vnr:dau fittrit6'rrruzuunr:o"rtfrulru
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i-"iurfrrnrunrvrdrunrru:ouFrEU oroovhJrisrfrnzuafii{iurj:sTutrilri rfodt*t,tnr:io-u18snrufl]fl o
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n Jll.Jalnil nu!:v rfrlJila n
,t-dvv.,i(n) ilrr':r:rfrornr:{olafi:olri'ru (hol.istic) rfiorrjr"loriLvtosd'rnildur{]uuur6r,r
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:ruayrduorrnuitltloixlfiriun'jr Ethnography uiorru{lurfiurrirn{rtu (tr6d'uq) tu:rusruriu
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e o 4 & I,t4vdua0uul:'rusruururufilirTeunutuurfrurnfru irnfnovltl'Lrifrnr:firirLr{odrrrn!iuaru
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(r) Iruio-uifrInrunrvlfifnqrJ:varrifiovaBlrurJ:rnXnr:nivrrId'lnI (contextual.)

rrrirJ:rnnnr:niuxd'snlrr.:!:vnr:hiaTlr:noBurudrurvrruau::t,r,fr':1116' rini6'udlflururtl?i'r
e,a ; - du J 
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(r) nr:finrgrnru#1fi'u6:uu'jr{axrfrnlu#rn:rriavil:rnXnr:njvrrrarnlr{Judnriol
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araifiLvliu6:vrn'irrfloo-urdornrrrL#rvliuiStorrrlutirav!:rngnr:rri truii'ur8lqrunrrrfiurril
u 6 q Y a d4

n?1ilailyluo:y14?1{a}J1frn"[uarnrriuovri':ut#nr:irn:rvr,ifin'lruHnfiwrnfiulrn uonornflo'rofi

:ruay16un"[u:yprilrrrudul fiarlr:nd':uo6urufirarruntornr:tfroil:rnXnr:nifirrirlturndul
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ii'uruayvYruurzufrnfirudoaarun::lL 60"[udunourornr:tfir:rr:':tLtioqadugruotfinr:rJ:vunpl"td
& ; d v v u a d I re -.& ;a

rrr:alyluyrtraytnl:lr-t:?illj0qaft?uafluiuvnt:'lautt{nilr]lfl n0 nl:a{[L]a]JtJa?\uvtnL:?u:?Ll
a d o , o 3

riaryaornnr:d'rrnn alnrrgru frnrsrodrdnds"[u;rJruuifizuamfiruq{firfiu']{o': finr:orfr'ur,ra-nnr:vrqr*fl
!

-l ; w q q d J d v u i v d o
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riirafrfr (nr:it'urf,rvroa0{) r{rlrirluuavfinr:r]:vrfrurjollarirrairflr:0onrtl!6'ruFirafrfrraulroao{v

rfiu{orarflu6'rrarrr,rudfirr:r,rio:vd'unnufi.rno1o luriuap,fr'ru fitoramivrrlnr:i6'u6'runr:fieru'r
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4.2 nr:udq6'risrnrj:vasdrornrri6'urfiodrurrJ:vundlunr:fi'zuururuoupiorunrJ:va.rd

:oriunr:fro1unr:nruurturt. 
q

a.z. r i6'ufiuoru (Basic Research) r,rioi6'uriqrB (prr" Research) rilunr:i6'ufifi

lnrirurru"[un]:urn?'uritrarirfioturunruYvrritrnr:rdoafrtvrqr*fftra:.ivBom:rqaar-rvrqrsfrrfrtfifl
odraEonr:ii'urfrrvrqr*fr (Theoretical research) r{]unr:i{'ud,a',rua'lurrnruflvrrjrfioairlr{Ju

4 oi a v I qv v ,- J syrqufr vrBorfiorfrllun':rlfrirr 1'L#nixrLrrlatq:niOrfiuloafrteirirfir'irnrrrLiriuosrjrtrlruiflryra'r
lotriu3olri nr:i{'urJ:y,nrdfiur',r6ndruavaa'udoudourLrn rriu nr:ii'avrrlivrtirflranirtny
'rralnnrani i{luriu

q z.z a:nlturJ:yunpl (Appiied Research) r{lunr:i{'ufiffio'uqlraiflunr:fruurnrrrfrfiorir

nrrrifito'trl"td'lunr:ufrflryraroirr 1r,r5otfflunr:riruupruTauruuavfr'nfru"lo raioni:id'utfiour

ruurvrxtJfru-fr (operationat research) u{lunr:io-ufirjltarvuarlurnrrli ruavri:sunri"[{nrufiaio

iysrnr:rirr l"tririjurJ:vTurlfluyrrlfrrifrra3or{Junr:io-ufirjrzuafitfi'trluriflcyurloun:uriutou n',:
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o-onr:ncirLauvrurlr.l'ou'[un:our]:v16ufifrornr: rrr:finr:rirfisfi.rnr:Ynurnrrrautolri'lrXdolauavv!

frufuorfflfi'doilauSofrauyurnrir rioraounriln?r:]a]in:"[qunvdrn?rluirlo{orirvunvriorriuulvl

- a ir r do d r rYo"Lu n'r : * a n r nr r r r fr o tri ul udu o', u fl r : t n r : fl 8 vr B"[u n r : ur a r,r l
nrrtl6flrliuroriusiayunnafir{riuauuurnrirdou rfior{lun'.lrirr],Yrrlflrifrnrrinfrn',rirfirg',,
(Ground rutes) firunnruaur:nYlfuavt6'0u:ufirovfrorl:"iriod'ru?vr.l't:ttantn'lrl6ottlutolry'6u

vinnufifrvrBdoruaoor,,lrr:6oniuuriosfiriruFprulufiunnrixornunna6u"llouhiflnr:dtl:ru6u'irnn

uiofr o, uar rvaruB otri uarrvar

rYumounr:rirrfrunrauyurneirLdou,{lurYurounr:rirtfrunr:auvrurndrdoul:vlrru
-i - ot * , nu- -!

3 9 nu ifionr:ofrr]:ruuanulfiuuuutoruho lpruaur:nitllLooru
-,ir., n', : au u u r n ri r pir u rir fr'n u r u t,n yrd o u :, rfi rriu n i : a ir l nr rr r ifr rr r{l u

fluror"uorarrfrnauvrurndrdau lourirnr:auuurluil:v16ufiarrLr:nrjrr{rAitl:vt6urirnrrfifrolnr:
!
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rirmcrrradn"[6'nrlTn:rairrrornr:auuur rriu nr:finura:oarufrrvonrll-rtfiorJ:vunoilrTlunr:

oonr.rwru6rrfiruq{un6oc16ou ffii'uo'',rrr#o,ir"rdurios "ifinr:uofr'rnrrrhtorn{rtrtirulu-itu'To
i

ou0ryrllfirfl" rflurl:vrduru:nrdorirrrirdrJ:v16ur,ra-nifiurflud'nuruvarnaluuavrutorrrLfrrrlunr:1,,t

aYr ra::riarnarufifinr:rrriuul{ dsovrflunr:qfiugrun:ufi':rfiuriourrirrJ:vr6ura#nrdu"[#arLrSn

tu r r ri r auvr u r d o u ua rx n': rrL 6 o ui ulo utri fi n : u n : v n r nlo rai o rfr u o r u

fri i'urjfi un: rlL fr q fi rfi u rdo r ri-: ula mfr'nutj n : d m x r 1o u"lrin r : r ri r ti o r r ni u
! _- u u I

rir"lu{orafiuorufifiou'turl:v16ufifin':rtludurciorfiurJ:v u6uraa-n uavttlunr: ta3iln?rx.r6o ufio"[#flnr:
ud!
;- - j . ; u o & .j ",r , ' , d v

ofl,llrluynlprrauro{n?'rilFroyurrauo c,{0uaa{:.rruo1rlvaril1:nrjrtrkirj:vr6uv#ntosnl:auyutnc}.1
!!

d cr uld' lvr* o r{Ju n r : lir nr u rdr"lo"Lurio r.r adu oru rdu n r : rniudr r{] ufru
!d

- uir;irj:v r6uua n nr: auvrur ndr d o u #rir rfr un r:auvur nril d o u frolfi n r:
!1Vl

rn'iuur{rrn*ayrirnrrdn:yfrul#arrfrnirlluaosn':rr6nuiu Tquoroovitaorfirnrut:"iirirnou"tu
!3!

l:vr6uradnrfion:vfrulfi'arrfrnournrdr16orvrBo0ulnLLapr.rnruimutoroonrLr lr'r"trirfrnnruuirlo"[fi'
,t,t

o u r n fi r s n a r rir n r rlo a fi {n o r fr a rhi ffi n do dolo rn6 o n n rl u rir firlfi'm a u fi #n rcru v n r : a u u u r fi

u::urnrn6l:^innrYurafiou'jr(rirrfrunr:aururnd:rdoulrifturior"[ur]:v uErfir1
!q{'

- #n"r rfr u n r : auv ur n ei r d o a 6'o r fi n r : d'n n r : n r r l rio rr rll n r u"[u n r r rL 6 o rrf; ufr
Uq

rfroduflnr:nruniln:yu?un1:ttao{orrl6nrfiunru"[6'a:ounr:n':lorotirrflntqu finr:n-nrJ:vr6ufi

oduonuariorJ:v u6uudntornr:it-uodxanrvrrravfinr:riloTonra"[#vrnnul6'uaornrrrLfrorfiuttav taiu
9c

rir a rtot#rir ar rInfitri ri o s n dr uapxnnru u7u

- frorfin':rrLrtlunarr"tunr:iurX':nrr:ifrorfiutolalrtnndr:"[uriruruorl:s16u

rJ:yalnr:nj nru6ouiufiuornrirrriu loukjr{r{rtrlru"[n,.lrunfir unvfr'orrflu(fifiurt:r16uurrjlraBorjo
!

rirnrrurirufior{lunr:rio"l#rfroflrur,rr"[unr:nnuavaYrrnr:Ifrnor-rrfiofruv1u:vt6urirnaufifr'olnr:

1os"[dnr:afiuar1uuiu6'ru (pro) uavurluu#r (Con) firovrio"tri'rfrqn]:0fril:rsodrln{rlt'lrsrfio"lfi'tei
dqd

:ttJav t0EJatt{an
v v < 4 vo ldoafrolhi[ao{n]:ttvl5fltt%{nl:- TJQOUUUnv:0 rJfn ruunl:auilur n a

auuurndrdouturruyfifinr:unnnJduun:rr6nuiutilirn:fi10 rarnufiur]:vr6ufifralnr:rdlrfr:L
,a4q,dq-dYadv4

flrnnrufl'r:noy:oautorJ:yr6ulo n?:{nnrtrv\urrltMan0rnnr:rtao{ruonotuutta?u:onrsuf,inr:i]o

n'r i auvrur fl {r d o u rudrturJ :v r6ufi aulo

- n r : rir rfr un r : ra n { n1 r rL 6 o uiu rufifl n r : rir vunTn: I a ir r un v n a rdcio ro u rdr

urifr'oraur:nfitv6nradu"Lunr:ilY1il:vr6uruavrireirtorri"ldotornr:auvur urnfinr:trr:lnYnlrn

rfruh]orooylirlfi#rirrfrunr:auyu'rflrnr.J:vrfiufitrjld'flnfirr,riorl:v16urjfindoufrfiurrolunnrirl fit
!-l

q v ri o"lfr rfr er n ? 1 il pr : 0 u n a rL"[u rJ : v 16 u ri r r 1 o d r r ua il'r v fi ]r

nr:{'onr:riox.ianr:auyurnrirdou r{luriunoufidio'rrf,unr:auvrurndleiourrnvfr'dru
!9!l!

ooriufin rirnr:a:rJ{oqafi16'ornnr:auyur.r{rriou flrovfrarvirnr:a:!il:vu6uadrl:rn15'lnrur,rfli
v d " o& - &

nr:ff uvlu'r fl al.ruou ua'lLa:0 Louiltun0uo iu
i-3vv*{,;"

- tlolnr:duann1:auvur nnilu0 tJ tta']Qvn 0 t fi uao tLav lilFl?5va vY] nI5

r,irrf,unr:auuurnrirdaun6iuriohvriufi rfiotrifr'rirrf,unr:auvru'r?i'nt,orr*orrurnr:flfil{oilasr!!
- ; oqYwo d d a a 6l I i' 'g ; - " -

narroflutuolornovvrr"[##rirrflunr:flifinr:dq6ovi'tlnlu6o"[unalmzuruil'r0u osnl:itovv'r-nriror-l
!iu

nrrr6nl:vil'rru 1 rYrTrLt ufrrdrfinr:auviurndrdos0iolilld'odrlfirJ:vfrvBnrvr
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J^,.!
- r:..r0al.Jltnnailduvru'lrouvrl{fla! r.rolruunl:auuulnailu0uttavu]].il1Jaa{

irlriuaqrJ{oilauavar:vrirfiry ufioriirrl:rrJ:v16ufios"lfflunr:rirrfrunr:auvurn{:rdounfurirl',1
vl

ornriurfiofruAonl:flu?lurnrirLdoutuil:v16uriu1ufrr ovfrorlirnr:nooivrrirfiofrovriuvr*flflr:auvrutql

nd:-rurrrirriorir ornriurjrrrirrrri:vrraiuLriurl'rjufin (Note Taker) rJ:vnornr:nootvtrJ
c!

- rfr l vi: r u r r ue r n fl r : fl o o rvr r.J rra s rJ : v r r a rio r a fr'r vr n rfi o a :rJ : r ur] : v 16 u
!q

i, oo
uar;ar:vfiilrau [0"[unr:rjrr]:v r6urr"[rii':rlunr:rirraunairrdoEir riovrr{fl'r:oofl uuuzufrnflru"fi

4.5 nr:fior:anna'ufraodrrrfio"trilunrvu?un1:if,arfiodrurrJ:suneitunr:ri'suururuuue{

arunil:va {ri:oriunr :fi otun'r :nrunulr,ltJr

rirraiun{rLfr'ro dx rfi o"lfflunr: rfiu:'ru:rurioqa'[un:srl?1]fl r:i t'uriuo vfi nrrrL un n sirr riutrJ
Au .i " u X, .j .

mrilanuiluflo{tIOila?rno{flr:lJ0{n1:rau ql.:nr:0'rLruntoilauufl'rilr:ervreuerttuno0ntfruarnunru
!!

il:vrnvilourioraruriavtfrnfitfflun:vlrunr:id'uovfro{or6'urfiu:ru:ruornnrirrJ:vtra:dr{]u
vq

ruJ r u r r u t o r n r :i d'u 6'r s r ni o r fi o n r :i {'u fi fr rir rf, u n r :i d'u r 6 o nl{r r u

4.5.1 n?rlrunnrixrornri:.:fr'rodrriiolrar8.intunrvrrir:{o:^rar8ril:v:Lrru "Luri':utarnr:ii'ufi
1!rv

'lririauarf,wrilfl'n\0uiln]:r:lFru?levflnurl:vu6unr:i{'sqrnrirnuurun?r{ 
"tlrovdrlilrinr:fir.l6u!rt

tl:vrEulri"tridouarS.:finunvflnrrtLreri'rure'rve.ia{ rrnn'jrdovrirniur{rnorfir{luarfcuTr'oLLvrr-J
!!ro'

")tq .s o
unnavr-rtr] (General.ization)Tprurrnlun:vurunr:id'urfiofr'ruur2frnflru"]irinfiovtririoraifrrnrunrn

q!t

'lutixrornr::'lr:r:rdorardorfrulu:vuuurfllJo.rnr:ii'€r rfio"lrTtunr::]u:?il?ioilaornrirn:fifrnrgru!9
d < X ,, Aa v 4 v , ' Aw+v w

r?ru1.rrnu{rLJa{nuuilFrfudnuruvdrrv,{rvrrdrundrrirrj:vtrn:nrir6'rorixfirii{'u6ornr:"tunr:it's ri"[d
"[unr:l:vuno{airfiioq;rrinvrrnr:oonurrrzufrmfirudtflnfiu1 lnan{rfr'rour rfflridoryaovfrorrflun{r

n?ou-r{v'rutotarnu?to.inua{vizuleumolnr:finutiltn (lnformation Rich Case) fiiuuflt:v!e't:il't
U!

16onn{r fr'ro drr{ujr uiu16o n ro r vor raurv (fi ar:L r:nhXrioqlafir r n ua v fin or: r n r:1il:v 16ufi rirrauor{v

(ropic) frrr.lvunr:rior:rur16onnq'r6'rodrsrirvr:-rrioqarfrrqrunrvrovr{iunr:t6onneirLfr':odrsulr-r

re'rve{ (Purposive Sampiing)Toutilrirflrfirnrur{Jufr'ruvrutornrjril:vtrn:fr'rhl uiunrrtltanrvfrl
| @vv J

r ornarrflririor a ufrorrr]:v u npi'lcytunr:d'suur:! uuu zufrnfiruryiravrrvnri:rqqrqltraq

"turiruror nr:i6'u rfrrrJSrr ruovfi nr:dr nrrr:-irur r u n:v! ?un r:ii'u rfio fir:6u

riorfiqoirlrir{Jumruvrutoril:vtrtufr'rtrJ (cenerat Popuiatton)1ou1{nr:tior:ruru6onil:vtrn:nril

frrodrrrirunr:ri'rflrnr:u{lufriuvrur.J:vtrn:fr'rtr-J (Probabil.ity Sampling) ndln-':odrtfihTLunr:id'u

ifrrrlsurudsfrorfiIonra"[unr:16':-urfionrflu6"luvrurorr-J:vtrn:odrsrvirtfrarLriu (Equal. Probabil.ity

of Sel.ection) $avaril1:nfiovrfiufr'ruvruvrrafrfrro.iflr:n:voru6'ru!:Firslodrtlvirtfiul*av
&d,ul

r14lrval.ruufiurrun:u rilufr":uvunrirrJ:vrrn:fflfftunr:i6'urfiofizuurzufrnflru",{d'ru{ara ttrrJBrrru

0.i uu n t : a}] Fl ? 8 u 1 { rt1_i 1J tQ r v 0'i [u : 1J rtL] u lJ 0 { ? 0 }J a rt { q il fl '1 1'! 0 { 0 l Q i

(Bias)rornr:raor:rurrfionn{16":odrrriruYrnr:r{1ufr":uvur.l:vtrn:rar1hlfifrornr:finur fisnr:iq-u

rtqrJSurrufio'Jrrflu1nciou"[unr::rr:rlrioryafiuoruufionr:ii'a urinarovi{Juoourfistornr:fror:ru'r

rfion{tfr'rodrr"tunr:i6'urtsqrunrrfi16'Yurf;onfr'rotixruru rorve{FnlrFl'r}r}.1{14xlrutJo'rnr:i,i'u
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4.5.2 ruutyrlnr:16onfr'rodrsdotar0{nilfl'n\ rtlunr:tauotturuxnr:fror:rurufronfr'rodrl
!l

fi1fflrrn:yurunr:id'ufflririoryaorndoqau0rqrunrvr fidruru 2 uutvrludn"[unr:rior:rurif;tlandl
d

m'lotJ'l{ FlO

n. n r : rfi o n neirL 6'r o d rr rfi oairn ua vilo a0rrir oBura rfr rvr qr*fl (Theoreticat
, d, d w , ; .v a d v w dd

Sanrpting) ur]unr:rnl:?u:?ulj0Haariln?1il}.i.i14il'rutv{04:'lnn106u'lutfl{vlfl19fl1J0}.11Q'lflll0LJafl}]

(Grc:unded rheory)lounr:riilU:v16unr:fiflulernnl:fiirirnrrLil:v16urioqnfifrolnr:ornne!l
A q- & v v 4 | d 4 vv 4 u Y w^u v

6":odrlfrr.rrkiulornuufrrfirrnorrirnrrlrJ:v r6urirr l nrrlljralnnr:riuufiLo4atflolmu:-rr uarollo-udl

tursrrjolnlorjxfifrornr:ar:y (tnformation) rfr:LrfrrLdn rtiu frornr:{olaovl: orn'[n: rfilornfi"lr,r
-!U

i{lufru nr:rfror:rur16onnrirfr'rodxrduddrfinr:riuuiuavfinurnno0tla'rarnndrLfr'rodrl u6'rdlrirqul
w Aqw a v o a d d v J - .Y - 3 X v
toilaytfrl.Jrflayuouln?lrnr:?tn:'rv14uaumn?rl.J%0il4 tvronr:oBrluttavaYt{aufrorurr]o{rlua]n---! - ! I 4

rio :L a fi r fi u fi ur r16'fi a v rio u udr d t rir r l ?l q d o u a v 0Bl r u a u fr t r u n r :i {'u fi fr'cl{
---!- q d

6r n r: 16 o n n {r 6": o d r s ur r si o rfl o rfi rin fi o v riu ril : v q n dhjlu n : v u ru n r :i 6'u rf, l
9

fi'suur:rJurrr.t2frnflru"fi:rt,,u:ndffii'ulr'rnr::rr:':r,tior.ra,dorfrurfia u{lun'r: riruuorrJaluvtr.:?J0{nr:
!u!

ii'uuavoyarlr:ntiru"lri'ffit'uaur:nrLorrfiurJaruurrtorzufrnriruq4fifro.rnr:fi'erurodrsrrirrl rfio

r{iunr:rirrauqn'rr}.rrirrirrornr:fi'ouurzufrnfiruq{t6"tuirlorfru usinr::ru:'lilcioilarfrlnrunrvr6'ru!9

iBnr:u6onn{16'ro u rs rfioaix uavuoraourir oBur u r8rvrqr*frqv frorord'unr:alfiufi rrJiralr s"Lunr:"[ri
I

v | , .i v^v qvv v A v; "
roilaour{rroruo{ uavfii'uoy16'iu'iioraour{n0tuo{arnertllU?1J'rQlttiotJ:vtrn:"lufiufirrhfi}.l'ru?Jo{--\'- - ! - -- ! u u

nr:'lQU

r. nr: 16 onndl fr'todrlritsvrrirmrlTovr dii'u uav nrurjlurt a ( Priori Sanrpl.i nq) rfl u
tq

,,urr',*frfinid'urJ:vqndravrrv6'rur'nr:rjur"tdrru firri'i{'uovlt'rar:oonuunr:tfiu:tu:rrLrio4at{v
v

rjxyrirudr:ufr'rnr:riruuanilaillGruavTrr:rairrn{rLfr'rodrst{riou loufinr:rirfilfilqruatrifrrrav

nfrradrfifinrrlrr1ru.irya:rravrrvfi'rfiri'ir-ofr,on',, firr{luuJrra:.r'ruto{nrr:?u:?}r'ffoilafiflrl:vTutdrioUUU
d v Z v ^ tv J - t

n1:flfl191110lJA t!0.i nul|asnl:-] tn:1v14lJ0il4 Lfl 0 n1:?\F}lu12A nnfus/l
tg .; ^ d ---'- *rodrrrixurirnrulovrdosfin'rrrrvrrvar"lunr:frnrc]nri].r6iJ{n1:TtQ't:tulta0nflailn?0ut{a?{uu'rFt'rilLdvluduiln J'l}Jrvl}.l luL1}rL , 

q

fr'rodrrfifinru#nuruyrovuynr rdu rJ:rtnitrrrirufi"lrinrrrf,Lunfrflrururfr'o.rfru, utnudttavflnnru
r --d- s u

orln:nifflrin'rr:iflunr:rfi'eruro!n:ninrunrrnrirrio rflufru Tou6'rnualrifrrarnrrvfr'rfifi6'ufr0.:nr:
-q- ! I - i

orrinru!,fifi0q1"[ufr'rn{:1fr'rodrrlriaM:nu116"[uqnnnfr'rtrJ ffit'uarlr:nririBnr:16onnei:1fr'rodrrt ! i - - --i - - u

ei r c u fi r n r ilTo vr tii i'u ua v n r u :^i r u I I u16'o d x fi rl : v fr vrB n r yr

4.5.3 rflororndrLfr"lorirr{ornrfrrnrur}'rvr iBnr:Eiruuuntflntolnrilfrrodrlfirirrr'[t"tunr:qllr

rfir:rl:urjorarflrnrunrfl"lurrui{'urfionr:fr'erurzufrnfiruvi fisEht'uar}rr:nfidrurr]:vunoi'ldlru"[u
ui-!

vv
n r : : ru : u t o r a pr r u rni a r fi o n r :i i'u (rio qa rf, I q run r vl ) tfr o rir I 1 os fl

U!

n n{rfr'roeirrnrudnuiuyanTris (Ex'creme Sampl.e) 6o iflun{16':odrlfifidr-rleruv

fiaororneirfr'rotjrrfitd rtiu n{rfi16'^rurraodan , neirfiunnsirrornrnnradul r{lufr'u r{lun:fi
ciculs

unr{ufi.rfrorlnfrra3oLLnnnrrtr]ornn:firi"lhjfiv'rrrriu firov,,{r1rff16':ruavtduofifinrr:rnr:rriru"[u

rl:yu6ufi6'ornr:drnr:finrcr dr"t#arrr:nrorutiurJ:vrEufir{luflruv'r"[unr:ii'u16'n:o!oqlr-,rn0lfiu

fil'.rylirtrifir-ufior.ru*f,fr;";,*rir,,o, o',,r*fir{luodtol,:ryr',f;rl,lrjnrou,"riu "n',:finurrav
!!qu

u u< a v d ^J " "^v 
qY ' :l 4t-'4^

vl'olury{ldofryruarraSlrrruarlr:norunrur drvSrtonautfiau" hl?0uauLtnR}Jn?0urivrtuutan

arrB#uturiruror16nfifirlruyrnr:ilYfilrnfian (arrB#urrn) urav16nfrfrflryrarnr:Ylirioufiqo
v!l
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(arr#urjau) rril:yrLrarfiolirnr:irn:rvriuavairrr{lu{ot"rfinvrrnr:oonuuu:':rril{oqafikiorrr
16nfiiflryrarnr:iuirJrunarr (alrB#urJrunarr) r.J:vlratdofror:rurlni':l:vu'jrlriuto.:riolalv

-&^d,vm?0t'r{Yr.i J flq:.J tuuslu

To u xr r n r v fi n r : rir l r"lfflu n r :i i'u tfr I ! : v tfr u dl o, rriun r : fi n rcrTfl u n r :1{

fr"lo,jrlutlrlaoirir rarnuJBaurfiulf,inr:ii'ur0silSlrru n{rqolril6on{lfioqjuonqoraBouontolttn

rJn'uqorasn:rvi:rJy:s:v#l 6r(io-ur0rrJirrruoleevautaulrirjrlrrauo"[ulruit'u tunr:rfion

6'redrruuaoTrir ffio-ufrorarrr:nnourirnu'jrarur:nfiovuiuufiioqlafifrolnr:lurJ:v16unr:io-uUU

orrni (case)"[r,rix::rdrrn:finr:uaorvdnnr:rtavtvmzua"lunr:tfror:rurufioan{lriu1 fil{i6'ufr

rde nnq'rLfr'rodrranrcruydovfiorfir:vfn:visfiovtrif,oifiourioduvrrfirl"Lrir{Juu::fr'ogru (Norm)

{r frro dr rfi fi do4a I r n tfi ur rilrJ : v 16ufi fros n r:fi nur ( I ntensity Samp[e) "[u

fr'rodr,:fi0yfi#nryruvfin#rufl!fr'roEirsanTrirr{lufi'rodrrfifirJ:valnr:ni fiarrLr:n"[#nrrun:vdrsriu
t - a .ia o d,

f:yr6unr::rl:m{olafifrornr:finrgr16'uavfiar{lurjouafrr{luil:v16ufrflnnrilsirrtiunllnr:io'u rrlu
!U

"nr:fiflurLrayfi'erurufi',dfl.r(nuau"[uT:w,rur!1nro{ffi" finit'uoroqvdrnr:tior:rurtfionnri:^tI
d, vt, ; - u d, t v 4r 

^ A- t -4' ^^'^ -Y^^ I Iv d

rrrourrr!uzurJruyllrYlnr:fnuru{iurj:vdrodrrrio itilu* ,nft (rfioneir6":odrlov'[ornur-
1r"

r-j::;alnr:nilunr:"1{rruuirdriru''nnouluT:wurrraroriqrrruairl r{]u{tri'da4a n{rLfr:odrlu"riufl r,{r

lriffii'utrifror"[ri6'rodrrr{Jusiru']uxrrn"[unr:"lfi'riora rfia *aosnnufrarnr:totnrilfr'rodrl
!9

''dl ' Fr, ndlfr":odr.:fififrnrgruvnrrLrnru",infrrufiu (Homogeneous Sampte) ovriJundrr

6'radrrfifiqrudnrcilydn#runfirfiu"lulrrriorfir{]u6'rur-l:"[unr:i{'u fianrcruvirrlrdurriuruavr{Ju

dnt,ruyfieii{'u r{lunruri rr,ruq rdo u{Junr:rfror:rurtrii16'narfr'tourrfifinrru tvtlrvalrilrJ:v 16udfro ln r:
Ul

finr*r louiflo'jrndrL6'rodr.rfifinruf,nuilv!rrtJ:vnr:rufiouriu firovaur:n"[ri'doilattauLLanrr]fiuu
!

il:yalnr:aidrrLriurirt#ffit'ua',u',rnfinrsrdo4a:rul:v16u"[un{rdou (Subgroup)triodrlavrdun
!!

o3^3 i'q iv^- d a -:,-- -llt]:ynf:fit{JU*ayan{lU.l{untrnr:Ltnaxtet?0u'r{vrlLU s{zu?eu0114vilfl15T'lQ'l:t}Jlqruanuruuu'

runu"tunr:frer:iurnilarrifrrornritfr'todxfir{luqfrran.: (Background) r"riu {o:.r4fi16'ornnr:finur
u&&v*vct

rray:?u:?tJ?oila?\ufiruruo{au u:o?oUa"[urfrlnru#nrEruvl:vtrn: (Demographic Data) dnfr'1"[u
U4Uq

rirurorvrqfrn::r fron::ryiarJ:yalnr:nilrrrJ:vnr: rdonr:drrrriruuer{iudorirr,ruo"lunr:

fror:rur (Criterions) rornrudnuruvirutunriufr'rodrr rfi01ff[unr:fr'ofrulorfionr{Jun{16'rotjrlzu"tri
iii!

s, Aa a < 3q oi ..ix- a v
fl0ila?1il:1uav r0 uoa n{{ Lut:0 i:r?ilil1Q u}.ln?1:.lFl0{ fl1:

UU

ornfr'rodrrn:fifrnrgrrSor "nr:finurflo{'ufirirzuarionr:rfionfiozufrnflruvitv'loifluooi

iaqtfivreruvrur]:yrnvrhilnr5r" firffi6'u6'osfinr:u6ondorfinrvr:ruavrdsotun':uFnrlIurfiarrilrlo6'u
;, , 4 ! t-.^.^^-^Yl.^^^ dr d X
ya{zuanaflrrraon.?roarnnnl6'rodrr (ullauvru'rnritdou) ornil:vtrn:frfinrrlau'Lo16onfro_i'' --- 

u' 
, u 

ql

rd o i fr ro o i o r n fr'r a d r r fi rio rir vun n : I fr'l : rl : v n r : : u o-l fl

- r{lu*'fi :rul6r]runarrfi rar
!!

fl nr u au"[o ifi o n 6 o rv'l o i fr to o i rta v t o I m n rt ri I rjr u

o r fr'a"turir ufi'n o r fr'u tul I rir u rd u': rai o vr tl ri r a r a

riryiu"tunr:rFu:rr:rlr{orLa6'run'rrfiurlu'rfldr rinii'uovfr'olfinr:fr'or:rurtfion
Uq

6'rotJrrfifiqu#nuruyrufiouriunrrLriorirrauofi:vr115u#rrr3'olfru (Homogeneous Sampl.e) r'tirlrTnu
d a 

lunr:auvrurnriudoufi 6,8 nu ufiofiovfinr:ra"rrflunr:auuurnrildos, dlnr:olQQyl'1fl'l:fl415fu'l- , lvl o-u l"lu tYli.-]vl {u}Jll l).i'l lLuull lf,rluvlu I

a4dy,{'{''r:rurLaonnr:rnu:?u:':rrioryarrr.lu Homogeneous sarnpte riud'rualr0nlun{lfifiqcudnuflJv
!
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ur{il:ivnr:firufiouriudorLfiovfra'nrcruvrJ:vaunr:ai rnrl6orfiufirirrLrunnuJf;uuriul6'lrnn irrlnfr
a',:.,.';ndotlirnr:auuur uav o frl:ra rfiotrffki:r uav r6uo uarnrufind.:rorrioraloiodrr: orr,ir u

!

riouiifri{'utvrir{orLafild'dr nr:a:ilrj:v 16urioufiova:r-lriluLLLUaounu rirnrirfr':o drril:vrr n:ultqt

fr'rltjrfior,ror:rururrirnaxfir{tufiuorurorflo6'u"[unr:ifi ondorvioifrroaiianlfivrn irvrur]:y unvrlfiln
I

u5'l;dlnr:td Homogeneorr su-pl fisovvirtri'ffi6'u16'{oilnfiuqrufiuflunr',u,fiuo,ncirdourioufi
!!dq

6t v .i < ^- - - d v a v
tvl"rirnSorfroid'urfruJ5rrru (uuaounrxr) ilrfrqr:ilrrnodrrdrriln{rfr":otJrrlnnafr'rhJo-nni.:

l. n{r16":odrcfifi#nuruvunnrirlnu (Heterogeneous Sampl.e) rflunr:rjrroroorriu
q

vrrfrruntrli rJ:vaunr:ni uurfrq dfiu':',r.,urnrirrriurirr.J:varurdodr0.rara{alril5fit6'urairrr{lu
!V

v o v , -io v 
^ 

vt0Qlnplvl'l{fl'l:00nttuu a1u:unailm?0u'r{1lxln?1x.Jttmnm]{nu ttu na}.Jzuyt:.tFliu?alv]1{o]un1:
, v! y q , y.i w aaonttlu flaililLtu?lJ're]vn{grun1:rJarl na:^rzurlJU?lJ'tiuvr'r{ntuifl'ln::il r{lu6'u lr"ldfrot:rut"lunT:q!e, luu

auvurnrirLdouturorHnirrriu firnr:hinrirnrodrrdnrcrurdrvriotrirfrnuurnrrl6odvrarnyaru
hu d vo t v a Av qvd u q
r.J?QUvl:0 ruol tuunl:Auuur ndldoud0'iA:u:'rBU:v rouv no{ nr:'Lri'finnrririn rou"Lunr:vl q r: il114'te Ftlutrq

i'uvrrnruFrr:vuirrndrauvrurdos dotraruafirini{'srffr:?u:?}r{oxrnrfiu:riurj:v16ufifrornr:iqv
d,iaaAyArajd
fin191Q1fl flaila?0 ur{uxrf}l'1il tlnn nr{nu0u'r{uo r0ufl rfl 0n0.:n]:vtevFluylnrllnnvirln?t}t14R'}flua I I
(Variation) tolrJ:vtdufifinrsr"lua-nuilvtordoduv,ruirlfiu (Shared Pattern)ki'irosr{]uriruro.:

il:varnr:niunrnqfrn::ltornrirfr":adrrfifinrrrunnsirrriu dalfinrurirfrryl:"i0rr,rdouhn'jr{0
w Ad, t 

t 
, d 6 v v 4

durryufi rilun'rru umnrirsvar nualu?orrJ:vaunr:niruavnqfrn::l nr:iuiraSoriravron

o r n fr'r o d x " fl r : fr nur ur q fr n : : u n'r :"Lrir r uroTfr v r rir dfu rl : r vr r u o r u r :"[u1: r

orvr:T:sriuu:v6'u-ouufinrcr%orii" firffid'uorrqvl'nr:riruunFl?'rr.rumnrirrtorneilfr"lfr'rioua:rs4!r!!

6'ru s;ruru q dru rfiorflurrrudnuilvr0rndrfr'rodtfirirrrld"lun']:auflu'rndrdou d'rfi
", 

- | d -to , '

nn:.r m10 u1{ rnnun r:uuljr utl{ :J6u}] nu
tdud

- nailm?0u'r{ rofl unr:uul,'rulj?{ xtDu}]!a]u
tdudvt

- n n)J n?0 u'r.i rq nun r: uu14fu.ilj?.i il [u]J rlu1v

- nriru fr'rodrr 16 nfin rEauurtrrix u-ou:rla r utu
, o , Aqv it. n{rL6'radrl"[unrirLfileinrtllonra (opportunistic Sampte) firnr:ufru:?1]:?il{oqa

tf,wrrunrrd':arniotfioii'urirrlovfin'r:?'rdrLr.ru.rruuavrio'r:rurrfionn{rifr":odr.:t{rudrrixyrir urifi
-; -aur:nfrovfrnr:rlYruJfiuuuirLrfrrLld' ufioliio-uarfiufinrnrfiurlr1fioflr::tu:?lr{oua f id'uarrr:n!!v

rufr:Lr6rrlilrrlfiuutd'ufloarfiufiaBr qrndorafir.l:rnXfrii'uoroqvvirnr:rior:rurrf;onfr'rotirr"[u
v oi r u y6al dsflrnaurLnr:"rrjorafrrl:rflfltaBilfiurrornfrl-nr:?r.iuzurrl; ra6o6':ri'ii'ufiTonranlrJvnufirtlufrlrX

vovdVd,
10il narnrue rn nr: tflur?u:ruriora uas r{lunrufrfi:1uav rduq rior:rrornr]:s ar n r:ajy6o orrinrrrifruu!-n
do- oid,,sd,c'
fr"Lufrrrinnafir r{iuri:vlutirionr:finurviofi nr: uaorl:v 16unr:finu'r"[rn:"i.1fi rfi urriosriu nr:i'ffu
rini{'uorqqvrffrrioraornnriufr'rotix rflun:firi rors louiriloinrnEert{riouuriufrrir{luni:finrgrrdr rfrr!1

tunr:railrJ:v16uraionrr:Lffifrornr: fi{'uo'rooyfr'o3ulorfionrl:rn1n',:niriurflufr':odrrlu
dqd

fl1:flnut tl^llJ tn}]1J:v rou

a. nr:ril6'todtl"tufr'rodrldrorvolrf;onlrudr (Purposive Random Sampl.ing) u{Ju

^d i - .Y A wo- o d et

?[n]:v tnoturuozuro'ult'r nr:rfionnrir:snodrrdiruiBnr:rfionrrLUrerven nfio nr::ru:rl'iiorarr ridr
"'a"u

(Purposive Sampiing) ornriuffid'udrdrnr:ei:r16onfr'rodr.r (Randorn Sampl.ing) 6nnirrafi.: Tnunr:

rirrf;onqrnarrf,nlundrLfr'rodrrfidrnr:finrsrrdor{lu{fi1#rioryarirdry (Key tnforrnant) pirfr'rodrr
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"n.r:finuruay?teuu'r1J::1firuvlufiodrurofrol rirvrYlfrudrrafilrirlarafllzufrnfiru"r{ o.rirurvl'ttl'r'u;"

ornriu{id'alr'rnr:rfionn{rfi":ori'r{:vrrurL:fl 6o {2frna^udrvrfirsirlaudlzufrnrYruq{'Lu'{':uir'r
rirurtrvlr: druru 56 nu ornrYuffii'uovdlrfr'lui6nr: (Random Sampl.ing) tra6odruru I r'ru d.rov

!1

drtriryii'aar:Lr:ntiqlonfilrrodoqalfr{errqu dnfr'ru\tiru"lrirfrornrurirovr{]utunr:frqr:rurr,fion

nfrrfr'radxqr"t#{oiln (Key Inforrnant) r{rraYllumzua"Lunr:(rn(rifr'rodx"[un(lfifror:rurt6onrttrtl
1!!

rqrvqr:.rru#r fi z grJuur 6o

fi drurun {r 6"1 o d x fi ri r u n r :ri o I : ru r rf; o n ul I ro r y o s"lun r : 6 nu'r dr ur u

rrn drt#fit'utriarrlr:n:':r:rrrioqnornn{rfr'rodrrl6'n:ufiru"lu:vttvtru',dri',rrer fri{afilfrall
6 q v | .i ; ' J d ' a{l-Y-Y--.^. tv^il

rIt t:rUr[dnl:altvrtOttriln?1]JUrtt0fl0lJ0inAilrt10U'l{vlL14t0}.iALtnzu?0U

- rflrizu a n r : fi n rvr fr'o s a ix n r u ti r rd o fi o"[u n r : rq r v q r a ri I fr'r o d r r

nr:r,r^qr:rurrfio{rLn{rfr'rodrrornnrird16onuurrorvqwrttdr rg'io-ufrolfinrr:Lr{rt'rr

irrrdr6':odxuarjrfiulrj"Lrifr":*vrunrrur{Juarfiry (Generatization)"tun{lrJ:vrlrn:fifin,r',tdooo',n

r{l u rfi u r n r : ( :L 6'r o d r.: t5 n 1 tau r v n ri r., d, o',, o I l-,', urf, r rvj r fiu

eiryYunr:fror:ruruf;onn{rorodx"[unr:"[r]tdrnriorfianr:i{'sufrtnnrnru ry'i{'4fr'alfi

n r : u't ! [u 14't ?1 Ft 0 { fl 1 5? a u nlx]}l {fi xl I u 1 n fl u : v fl .1 rl L1J' 1 14il' I u u o n

td"[unr:i{'u lrriruunrfia6nrfiaanrirL6'rodrr'lrfrfinrutulrvarfllrnio.rflofirirrauo (i'fftll,r]nrr" -i-- 
,'"" 

q,

frql:rurrfioflLru:Jreryeqrfiurodr.:16a'l rdottrnnr:ilqr:flJrrirraunnr!16'rotixlnuiBnr:rorvolkifio
td,4u

?t r!unt: ra a fl n1 0u'r.r rtllu re ty Q{plrlnlrlrirulrufr tu:Lrvat (Purposive Sampli ng)

+.0 nr:rJflr-Tfinunrnaurutunr:fi'ffurru6nfiruviufiorj, urrJ:cune{tunr:fieluraruuuei

a runrJ:v a rd:o riunr :fr olunr :nruqrutv'trJr

;irr,rYr.;nr:oonirlrnr:i6'urfionorflruvrnr:i{'s6'ruunrlos:t*onr:it'ufiflqrunrr'r uor-run

ovfrorord'uflod'ulurirurirrluiriru rdu ffi{'u qllridaqa {rfiurtrry {vr:lqru'1ofr fr2frn rar rrrifrlfrfia
'jrfigrurirdryrLrnhitd'rfryir.lnr:airwruii'u 6o uuutrltolnr:l3nr:d'nnr:tiavnr::-Jflflfr'r ru"Lu

ov J a !z v 9 4- 61 - ^
aull.iarr'leuc1rno [flirr{]urlqi'ufiflnrr:LrirdryrirnrrrLr{r rSo"tunr:tfrl:rl:urioqafiuorutfrlr'runrvt

d, " f;, ^ ^:-=^--.^a^,Fr^.^^,F ' 4u'--r^-3
uu?rruuflrinraflr:[u:?rlyrn1:?'r{urzuurrunr:io-u rfiart]utotilnurLonl:10'uou,lurJ:vfrlrBnln'it

tu n r : : ru : r3r do r a n r :i tn : r v li{a I n n r :dr rio ! a rL r r.J : v I n pildl r u r{] u fru-u-!!1

+.o.t nr:rJfrrifrrrunrnaurtL"lunr:r,i'zuurzufrnflrucid'rurnBoI:t'oi{'urf,Inrunrl'l
"[ur.l3r.lvrnr:id'a6'rurnlolfiafirriu{olntfr:nruntvr ovt{]unr:rriufr'rnr:r{rfil

eo o i ;-", 
"^ --- 

: , - ^ 3u "i -r"Y^ 
' u

rray lrtr [o Lul,ruvrrou rrayuBur:i'nnr:fri nql r1r:u r:'] Q u tr,ro tul:: a irJ lv].l1ulJ o{.r15id'€1fi fr'lti Ifl u
u w 

r:yu'jrruJrul.rruro{n'r:i6'uriunr:rlfufr'li#fria-uarx.r'r:trtdrfitrildorLarravtilUal:fl:l{flflUtl'l?\:v14?1{tU'11/l}-l'lu"U'elnll l) JllurllJrl l)1.1)ur' ! t

Sruuo::L ifl "uolurtu fifinrsr"tun:vurunr:id'urfuodxir'rlrval (cul.tural Appropriative) r{Jun'l:

aix#ufiuonrlr:yy'jrsffi6'uuavrpLru fr'orfrul#finrr:rna:Lnfiu (Rapport)luu6olto'ln:vuunr:rffu

:'ll:u{ala (Data Cotlection) :r:rfirfinr:?'r{uelunr:tfil:rl:r:LdorLnnrnaurillqufinr:rirfllfi'r

nrrr:Lfloydu?on{ruaurr*aynr:rffr:'rr:urioqa 1oafr'nuvfifin:rilqirlilurirraYrlrlniiuufionr:
v t, 4 4 t1,'- 'l

:'ru :'r1.r rJ o x.r n n r a in :'o I fi o ttI n ru n I n a I I I : n rir u uo Lo n'l tr
Uq
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n. finr:"[a'to"tu:ruavrdLrrda',u',:nroruiuunv#rrnntd'rfioriruaruar vrio'rvYr,r rr"["ii

rJ:varv#rria :rJ :a nfru rfitr r{lufr'ua,

?. nr:tfluutf,w::ruurfrrfiruuiukiOuv6od''rrnn16'Ioutriirinrrr6nulunuL0{u0u

udrtrflu{orafiriufin vriorrfia:rj:ruavrdunodtfirirun:or.lnarrJ:v16urirmorfifro{rr'rT
!iq

nr fi nr:oprrlufi n (Fietd Note) muvan nr:aur:nirr 0r:! urltl nr:riufi n o d r rfi ull
-id o ' 6'D 

u

ur.rufrfrnruntnr lunr:drdouafitrirrrj:vunel"ldsruyn{nr:airrriodrrYotunr:oonuuut!9
vv t , ;1 w- q , , d - iv

e. : e n uu n tLUv nalrt or.r avr L6'irl rlurirur orrJ :v rouun fl y n0r nr: uayl:y 16urjfr n d o uu1!
iv4tfiorJ:vnor.lnr:itn:rvd anfr'ru6o{0{a?uv fii{lurioqatrifinrrrliflur{or"[u:rur.]:yrduiidrnr:

fror:rur"tunr:aixriodrffqvrrrnr:oofluru vriorvira:il:ruavrduoruorriola (Data Detail) rfio
1!

td;
uu fl rr u y :'r u r..r : v ro u y si r i{l u ril n r : o o n uu u ua s d'Fu u r

a flnrr:iflunr:rJ:vund"l{reriorfioufioduur{arLaraioriorffroBrfi6'o rn r'; ii,ruui!

aril't:flil:uundn:vrrunr:ii'u6'ruiEnr:rirrtrfiofrurarrunzuavrrirrnr: (Val.idate):rrLrfifinr:
qrq

n:lQaaun?rrrnnfrolvt'xitrnr:tordoqar{Junr:6uflunruiirjuaurotcio{a (Triangul.ate)
d d - di i u A o- id

fl. :.rfl1:Lm:utJuannl:ttavveluflurflu??0{tY{0n'1::0{:u fl:vu]uftl:?auyrxJnilflrv!
"lurlrcn:v!?unr::?u:':rdoqa,nr:aYrrdarirfiovrrrn]:oonrrLlr,nr:rior:rur:rluulfifinrrr

r141.i 1 u all, n r :zu fr rrfiru"iifru rrutl, n r :! : v rfr uri'r nrufi rr a"[o u{]u6'u
dv.i

nr:rFrrul.rFr?'rlrv\:oilr?\onr:ii'uf,o u{lufrrfiflnrrtrq;rr{lufiuf ii'ufi1fir 13il riuuirai ornir!!

fllnri'ov{rnr:io-u rflorqrnnr:rniurnruvrYorrilsurraflounr:rniuilnrrrvriorrfioirrirrlruurfinv
^ i' n , N ; v , q !,<, d 

- 
u

riloilu tirofl?{t'ra1nr:a.tfiufii1r.l:rrriornrJ:rarrlryr.rrtriutlu6'rvr*nre6o15 u6orfioun5urnlrrv,rSor:
6)qA-hu.i,
[unr:m0u!tu14111avrt'r:Lrn:vvruzuiquoursnoruo'i rlju nr:l5ur::vusnarnr:ldu, rtiur:zu%?ulau

o-' a q v a a
,15yr:uavlr{urrun:uu?unr:1a'u rfro"[ranr:id'sil:valnrurir15omufrrr1014i{

n r : t nB u u rr r r r vr f o r ri o u uir fi'u fi i o-u 6 o n r : d r nr r r :r r rir"[ o"tu u B l u do d r rio r o r fi u vi

riounnr:io-u nrrisrnri:varrinr:io-u rirr,ruorln:{air{uavri:vr6urirdru"lunr:rfil:rl:u{orLa
!iUU

vt{;
r?lnunnr:2au a?{yutn0ua{fl uvt

q o.z *riudl rauon:yu?unr:irn:ryrird onr:aon ulu
rirraiururiurjrrauon:vulu,-r'r:irn:rvr,irdonr:ooflLru1r fiotri'irr{lufrsfifin?ril6{rrYru

rian:sulunr:irrr:rvri louovrilunr:drrauouur6erdonr:irn:rvrirjoryalunr:fioar:rfiot#{o*u
v w o .ju v v d , A w

all.J1:n:u:ttu1n'llilnovtJ00nLtlljttavfl$uulFr0{flr:Qvfl0a1:00n}J'r&.J'rufllvrultau0tLu?oa ?J{lvtuu!!

nr:drtauonr:irn:rvr.i6'?uuuxAorirurfi#aonurlfrornr:rirrauo*av"l{rfluriunoutunr:irn:rv1iru

uava-{tn:'rvliriorafir.irun:vu?un1:rfir:rr:uornnrirL#uSlnnuiodififlnrrrL rdurdori!zufrmfiruq{fi!9U!
vv
n0{fl'r:?{9}ru1

rirul:vnorna-ndryiluriurirrauon:vurunr:iun:rvilrfion'r:oofluuu ovr{lurilufi
d a ;, a du &

tuanlrilnrtl:?lnlO{n'nxrdofrzurunr:Trn:rvririoqafiuoru rdu nr:arfiufi:rl:rtLr.l:vrFuflruyr rrrrtL

fr'ornr:16xei13[pp, uu':frou:.:rjun'rn"to uu:a#uliharifiuiunr:driauoriru:r]vr:rzufrr,liruq{uBoU!
t i d, ;< u d,

rl1Fl LU LAUmI{6ly}rfl U?lJ0 I tUUnU
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* (2)

(1)

(3)

(6)

(7)

(8)

ruriurir ra uo utu ] A o rd o n r:i rn: r v tivn { n r: o o n ru u tJ A n firuvio v fro I o'r fr'u ri'a uv tta v

n?rl.ra1:r'r:rrro{fr'oonurrunyfi'ruur"luriruruonnr:itn:rvri fr'lrn:rvr,i{oqafiairun:vlrunr:tfir-;
u,

:?u:'liltlol.laulolnuird':rioufrqyrirrtrqtiumouflo.:fl't::uoiln?lilFlrlt?'i0nr:00ntt1ju ry00nttu!ttavuv

fislurovfrorvirnr:irn:ryril:v16urlryr,rrtorzufrnrirud16litfiourrtulvtrtrifftt"[u:-]:v16uriu1 dnfr'l

dolrirrauofloq'afrqyrilzuariozufrmfiruvrfrnornr:r,l'euut{u0u'l{:ouoruvt0vttzuan0,'Janfl[u7] ttu nl:

irg:ryrilured'oriru , nr:irrr:rvr,iruurfiou:qriuora"[o , nt:irn:tvr,i(l3Tnn , fl1:eto:lvrimarn ,

n r :i rn:rv dia n, n r :i rrr: r v lia nrvl rrro fr ol nr :"[{l ru r{Jufru

eirur]:yaolfi (r) 6o flori:yi6ufifr'ornr:drrrfi'erurzufrnflru"vi ri'lutj:vnoudnlBur-l
- ;I a Aw u tA v q '61 X d

ruafiouqryirofihrrur6ofrdiolat:dtlauorrlrainr:00nLtuu0.ldnnru"ltvitlerlu'lLv}.l lua?uu0v:.lrrri
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