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®~~-~-~-~~~. ®~~~~. ©m~o.@~ 
~ Ci1iJ~. ti~· i:Pli:), ®rf!~. Ni-ft, ®=Plfflifirll 
•• ®iUi~tt c·, ~*~Q)fl-1{ Q)J,1U\'.4}Q)~~t,tiiJ~ 
tr.ft? t.::.~ c!:-C:3-> Qo ~ 2 liJ:icQ)~~t,fg ts~ tr. ff­
-t0 ~ tut, ~*Q)ilf~~Q) Je• c!: t,,t, IJ Att Q$1ta­
*bQ)~ *~-ett~~~~L~~~-tQl5KLf.:.o 

#JI 4 :l::;G~Q)J:MR1.tWJ-c:11, -=f;IJ!itBJfgQ)J:fgfl~ 
Q)Wffl.fiKl~, ~~~-~ ~-Q)•~-~~-A 
••~. ~•~mc~~~M~~nt.::.•~~~-~~c 
~. ~•ifiJmQ)•~•~~ ~~NiQ)~-~~•oo~~ 
Q)jfUl~tJtll.BIJ~h. ~l'JQ)?\-{lt)J~tJ,tt IJ JA~Q)-f.tt,t ~-.,. 1f:(£L~l.•t..::~ c!:t,t:Jf.:ll::>hQ~?£..,t..::o ~ht,t, J:rt 
tic!:ib'~ L ~M 4 :l:~llit 1J J:vrt.:Milf ~;t., Qo ~ 3 It 

M-~~~~~QMe:9~.W~a-ff-Lt.:.tQ)-C:~Tl~C: 
.ti,"1979) c!:lfUM.!ta-~ELf..::Q)li, ..l::JcQ)Mil,Q) 
fflMa-.OO~t.: 1, •t.:1t.>-c:;t., '->o ~ 3 Q)~-.Wil• 1::>~fll1°'!1 
itt -C:Q)lfflQ)~.Wt,;J:rt.WW-e;t., Q t,t, ..l::«LQ)rf't/1~ 

U•lO­
lltl:~T &I: 

J:.~-:&:~ft 

1;:!Bttll I 

Q) Wit tr. lt-"' Q c!: , 7k fnJ tr. J: ~ •*• Q) ~Ill Q) JlMJJR!t 
~Q)~9~J:rtWWQ)r&K~Q~~~~(~'->~~~ 
~It.> I:, h Q o ;p;gg~Q) tit. 'i ~ ttJ:rt-'fffQ)Jla~ot> 
Q •WJ c!: -t Q a)it,t~ i. ,0 ~I~ I!, ~lt (1964) tti:1i!ft 
~:fl.!R. Globorotalia inflata Q) l:f:im, Iii lift~ c!: *fifflff 
-Q)~bQ.WlKW§Lt-~ffi~~$c!:L, -~~ 
73) tt:Slil{f{ -r :..t / 7' 7 :,1 ? ~ ;; Discoaster Q),ei-t 
Q )\'.~ffi/li:pffi3Q) Kd 3811$#~ c!: L t..::o Ir~ (1976) 
lti!i~Jal~Tl~t,,; Kd38 ffi:rQ)fiifla-#Jl!Y~Q)tt'C ! 
IJ c!: L t..::o ti i<>, ~ 3 Q);t~tr.~Af~ft c!: ffil7JC1'kgrlbdll 
tlila-~ic L t.:t,t, ~e:9~11 t.liba- 175 n~ifir .!:-t'-> .!::, 
.1::~11~r:imQ)~ftQ)~.£ttit*~-e. 100 :n~tlrt'lffi 
L ti.,t, 1,,0 ~ 3 Q)ti=:~1ttr.11~~Jll~illlJQ)~Ma'n.lt 
L ~ff-L t..::o ~ htr.11~mtr.i@Lt,1,, .!: :. -o t if'>.g1't, 
~Q)~~~~ttffilawQ)~ftt1t$tffi~~~~.1::~~ 
Qo ~ 3 ~liif!~flt,t~~(l(Jt:::.~~~.h,7"3F~~}-tfii~ 
1, '=llff-};J~itg~Q) J.:~a-J;~K L ~ t .!: 11.>f:.o (m 3 ti 
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~C-WC$MC~~~,~oict~,o 

3. •x••• cat 1 •) 

o •x:ail0.>:ac,1c~ 
a*c1ttirttt11, 1n~lliJ~~•=-11ci IJ, ~jelliJ 

2-3 i!!:feCJF1:.lltftl;:: ? ~-?tithoo ~ Cc:p"t'f] 6000 

~lliJ (ltt-'r-M c c:pJOJC!J):IJ{) a-c:p,t,, c 1.., "C~t=.ffillJ(ffii 

ti•.J:.H L. t.:lltJOJtit.t> <> o .:: htitHffiliiM-C-i> o o ft::ie 
ffiliil1, flJJ(JOJt=.t.t:-? "(ti•€, ft-kt=. ~i&\tit.J:.ff-j" o;A@ 

-C-4-J: I) JliiiClftJOjt,tj!J* 1.., "C~.tQ)j;:~~fiiJtitti~ o 

.::c~J:offillJ(ffiiQ)J:.JJ~~~~~*~&~ a*ft& 

RJtffiliiM11, flJJ(JOJt=. t.t: '? "C ti• & atitR~Q) ~ -c& 
iR~$i"t'AIJ~~~lltM"t'i>ooR::ie±ffa-~-?t.: 

~lftc1.)Akl1, RY!\ -1.(t~ • •¥o~~t.t:c'-C1:.ial.."C1,, 

t.:~ ~~~~-?Q)~ffilQ)A~c-?"C*ScLt.:c~~ 

-Cj,S'.Q)A~~!lL "Cl.'<>.:: c "t'i>oo .::.nlt.~1:.±ff 

a'~-?t.:Ak~~~-?~.h,f.:Q)~ A~~~~~-~Q) 

i Q) ii> <>o .:: h& c1_) A~ti•j;: ~t.t:JII Q)~Q)1Ji -C-fiiJ~ 
Q)"ail!!.Q)~t=-lrtE-to.: c li.6()1j:.i fijt=.~jf-.; h "(I,,<) 

Cl!*, 1926)0 .::tt,€,Q)A~Q) 5 t:,, Jll~:}l,,t:.~-t-c 

:tftE-t o Q)t,tft::i(-'r-J0J*IJ("C1i~niJIJ( c ~& hoo ~ 

4 11RXQ) A~Q)?}:;ffi~jf--t o -1J, JIOl'CfJIITQ):111!.rI 

."t'biJ• '? t-:A~Q) i Q) c ~ 1.., 1, ,A;N:~*tr~*IIIT AM 

1M 4 lfflJl(il!!.jJQ)t4::i(Q) Jllj?}:;ffi 
C Ull::ie !rt Wl- iliJ JOI, sooo~ liii ll) 

(5)-5 

c:(ftEa-~llc 1..,"C::ft"*IIITffilii (j;:lj, 1934) tJ•lllll~ 

ht.:o ~Cft, ;fr*IIIT A.Wt1Jl~Q)i> olill:.li:CrQ)JII~ 
1,,c1.)1Jfi1!!.t=.?}:;ffi-to.:: c ti•bti• IJ, AljQ)JltJ,;&~~ 

ho ffil C~ll'J) Q)flilfflti•bti• '? "C ~ t.:o ~ Q)ffiJ~FI Q);fj° 

*PIT A.lliJ•jf--tffiliil1:W*IIITffilii c llf ~,-: $ "t'i> 1-> ti•, 

6~lliJIJ{~ 1:.· - t1 c -t olliit Hl~-t o c $t=.11ax 

ffiliftQ)jJt,tJ: 1,,t~~. *ffi-C-tt.ft::iell'aitc 1..,f.:o 

a:scQ)•~ AJl(:ltl!.1J-c-~mc•c1.)2:n~~;~A1.., 

t.:o ;ill 11l(Ji(fj!J::1J~t,•€,Q)ic1.)"t', Ji!~ill:111!.iJ•& < -o 

lll.!il.BJII • i c cf!JU!JII • 1ltJII • ♦IJJllt.t: c'a-itb~ • 

-~~WJQ) 2 n~iltrlflt=.11.rflQ)lf.iRfllflt~ 1 *Q)~• 

71(~~ i-:,i!fl(Jl(Jllt,t-C-~ 1:-? "(1,,f.::o -tt.t:bt:>, JI(~ 

rlllT:itl!.~"t'l1, ~-IIIT AJIQ)"fl;::~J:Q)fiiJJII Q)~j(t=. J: 

'? "C:l:~~Mt=-~~ ~ .nt.::.Mtit.t:~il!!.~ti•I!~; ho tit 
(Aljl978, ~ 8 #M), .:: Q)J1f ft(~11Jl(Ji(~Ji.tt=. i!fJRJj( 

JII (c:p~~~. 1962) c L- "CmtEQ)llffj(lJ(jiQ)~~ 100 

mi> t.:: !:I i -C-i&fi8. ~ .ti, .: .ti J: I) :7\:; 11.Jl{Jj(ffiljl~ c t.t: I) 

ffi~~lt-" c ~ < o .: Q)i!fJlf}Jl:JII Q)~-~~t=-• i <> 1: 
lU!lQ)~~~itb~t.:: i Q)~i!fJRJi(JlllJ(~c lliJ'~"t'io < 

C~ 6 #Jl\Do R::iell'aiiirtt:.11.: Q)i!fJl{Ji(JlllJ(~t=-~'? -c 
fiiJP$iJ•€,if!t,t~AL, 4'Q)Jf(Jj(~Q)~tt=.~Jf(Ji(~c i 

11\J'-li.tio.:: c Q) i>-0JA1, ,R~~-:, < -? "Cl. ,f.:o IIJtffilii 

t:.A;@L # iS L "C :to ~t.:: 1,,:: c Ii, 4'Q)=:,filffl Q):7\:;~t,t 

Jf(}Jl:~~t~t=-i> o Q)ti::Jtl,, ~lftQ)=:,fiJffltJ,Jl(Jj(~iJ• €:> 

70km i ~tQ)"°i!ifiiJi>t.:: IJ t=.s '? t.::.: c 1=. --:>1, ,"("t'i> 0 0 i!i 

fiiJ:111!.~1;:: 11f!JttlJII c lll.!il.BJI I Q)it~.~Q)~tt:.&11-t-o .IA 
1,,~~itlf!fftiti> IJ, -llWll¥Jt::::.tt.:: .nntf!J&Jllj;:lfilJ(lftQ) 

~*~c1_)~~~1..,"(*~*Q)~~~ff•-to:itl!.~:itl!.ff* 
#a-.:r-t.t:~ "(1,,.1., c~~:Ob;, R::iel!iiiJOJQ)~~$t:.~ 

t;;-o.: c t=.1!\0i-Cl1tH' c ,I[!.:> b• & "t'i> o o 

111::ieffilimQ) !:."-? irtJ;J.•. ?fe7J(ffiic1.)1Jf"ft;:: J: offil~(J) 

-~ c i!fJRJi(Jll:,J(~t,• &~Mt~.tit.::±?i'J>t;:: J: -o=:.fq1'!ic1.) 

,ijlt:fiH;::J:-? ·c~Jl(Jli:~.illi.ltfxl¥Jt:.~J!t;::J1! ~ t.: "C & 

ti,, =:.fqffi Q);c~tt.tl::iet&M* (3000~liii1Jt) t:::.~t.U 

fiJE1l:13:~t$ (~Eill~~t~ km<· b 1, ,), i!iiJ'tllt~ (1000 

~niJljl) t:.ti.J\HHIB: (~~~~t2 km <·&1,,), i.[p~~ 

C3o~liiilfl) 1;::11,J,~*J11 c~mi~m1. skm) t-t:ili:t:::..t> 

-? t.:: c ~oh- -o o t'-t.: t:, ti\~ "C 1,, o Jf(Jj(~l1, .:: c1.) J: ? 

f.t:R::ieffilifJ.;,i,.Q)i!fJRJli:Jll:,J(~1;:: J: '? "Ciltl ~ .tit;;± M> 
t=.J1!~t.:: "C &h "C 1,, < -lft.~Q)~t.t: Q)"C'i> o o 

Jf(Jli:~~,ijltQ)~@t;:: :to 1, '"C, i!fJf(Jli:JlllJ(~Q)v!f~b•$ 

~ c 1.., "C,l-t .IA ti•.., t.::llt:ltM~tl::iel!iiiQ) 1:.· - ? Pl -c- i> 

<> o .: Q)~WJlt.MJt.!::ltl!:15 Q)mt£ Q) ~-lt<t~ti•~$; ~ h, 
.:: c1_) E ~JJil!ft,,ft::i(Q) A k Q).i_iaQ);ti C f.t: '? t.: Q) "t' s 

!:I, •~wi-c-~m1~•~-r~~irtMc~~m1•tL 



6-(6) 

r-o 
lli>~~a~• < 7'. IJ ~~ t.:M 2 cJ&.-,t. i!i)l~JII* 

~•:tat-el,~ o -tit b ~. JJl mo •~JIit,, :1:1:. iaJ ~ ~~ 
:l "C~lfl-"~i:I: ~l>r- IJ "t', ftt,!llft • ~tlll · f:llali'B • =¥ 
J{i'B • ~~RifJ:c1:>WliBlfJ&_.~~tro ftt,, i'II ~ lt C 
ab. ~ h~l:>lltt, •xQ)il~fl;R ~-tt-t.:il*lfJQ)fir 
t:. f!l!tJ: \, ,Jl.11:ab ~.t,, "C~* ft t, t.: t Q) .!: 1., b h Q o ts:. 
:to, !flt~ I, MU! Q). JI I ftU1Mt~~~-~ Q) ~JiiJ JI I fiJl!!t:. 
tt, 4-1:>~lfl-"Q)fiflltt-t,,~r,:-n,t.: .!: ffl:)E t, ,:, M 1 
•Q)ilEJl!!Mc~:hGt~l-t.:o 

2) ■-W#"'t'4-4>Dt;:1"-:,~Q 

IIX!ll!Q)IJltt, Wi*ia t~J:Q)~!IH, Lt~ IJ iffit,,-, 
r-o !!*fl.t,,J5t,,-,t.:.:. cit, };Jft~&!W$-C 1'C(J):Jit 
~ ftt,, 6000-7000 11=-lltr .!: jllJ,g ~ ht.: ll3-1r 1/ :i 11 (J) la@ 
..,_-:/ :f • Jl(l)Jf.t:.~ -,"C~Gh"Clt'oo .:,(J)!fi!J1'ttlll 
«"t'~IJ. m~~~V"*~~~Lt.:.:..!:~tM~~~ 
? t.: .!: mhho t,,, !l*(J)~~ttW;f.lit(J)00]4!:Jl!!jj"'-(J) 
81/Jt.t cM~t:. t ~Wti,~-, t..:i:. ~ti,1.,ts:.1.,0 OOJ4!:Jl!!1J 
t:. IA < ~ ;(Ji -t 7.d, :;,, • :;,, 1 ts:. ca-± .!: -to P.~t-fMti, ~ o 
J: ; t;::f.t-, f.:(J)tt.:. (l)l;J{t,, G c .7,.. G ho o ~--lif~(J)~ 
Stt;::-?1.,"CZ&Lt.:1.,(J)lt, -~7kWJt..r.~. ii•!ifa-± 
.!: L. t.:~t::::.M•tttti•~!c1J11:bo.:. ct;::.~-, "C, OOJ.1(:112 
1Jt,•4tQ(J) El~t;::.~ IJ ~.:t Ght.:,i#.ti• § Sl:-?J.JMUNt 
Q)--?-CS-, t.: .!: .7,.. t.: 1, ,ti, G -c~ o o t.:t.:. L, .:. (J)-~ 
~fttt, 4WI~ 7 • .7-=¥(!);!-ltii•ttt(J)~fi!jh(J)~ii(J) 
1 ;,t - ~a-~-?-~till1.1Jti,£:, j]-)' • -J- 7 (J)~•ttt(J)~~ 
~Jl!!~t,•.:. trfhli.~ts:. c (J)a1:.~-:$ <@!l(l)~{t.!: 1,,; 
~m_t,,Jt-.;hJ: ; o 

OOJ.l(J1!!1Jt:.:tovt o ~j!(WJ(l)-~(J)~l!a-~~~;:: -?1,, -c 
lt&-to t:.tt*ff(J) .!: .:. 01.l~jH ,tit. MMz-t o c £1<(!) ~ 
_; -c~ :o o at~•~!;!. il1J(l)~7kWJC 1 n~600011=-1ltr)tt, 
&lffi1i.Jtt:.~ Vf-?l!im:(J)1t•iii~ 71:;,, • :;,, 1 ts:. c· (J) 
Jl«jliiftJ•i!l IJ tt C lib, ffl$tfi}*JI!!~~ c ~-lltti•~ < ts:. 
-, "C ~t.::.o 6~1ltrt:.OOJ4!:~~ti•~--~(J)~$;iiJagts:. 
~illfJ14 "Ct:.ts:.-, t.::. .!:-to ~a-~Jfl-thl!, •xtfi}im(J) 
~-,~~KM•tM~*~-Cfo~~,!:~-,t.:.:..!:K~ 
Qt,•, M•fM#(J)~$:U:, WHITTtfi}*it!!~t.i•;\:;fiL, ~JI( 

-~-c~~m~~ill!•·~•-±•*~~J:'>~•~< 
h t..:ill!~ t 1J-" t:. ~ -, t.: c .!.bh o o -t htt, J~Ullit# 
~ $; * ~ (J) ~tti$ t;:: ~ t.: -o I.I• G -C ~ o o 300011=-1ltrl;f{ t;::. ts:. 
Q .!: 7-:¥1.1•~ < ts:. I), ~/J•"( ,":;, /)~ § ~-? J: ? t;::.ts:.? t.::. 
.!: .~.bhoo ft)t~~(J) Jv~ ,t±ti~-? < o Q)t;::*a-1m 
~ .!: L. t.:o .:. (J):::. i?ti• G 13 ~t.tr-:A =f-t.i•A-, t..:=.£1<t,t c 
t..,: 7-=¥ • "'? 7 #ti~~;t -c I t.:o "1:t*Witi• ~~~~~ 
t::.8 o IJ{t:.IUJl:ti•MJ-:, t.: .!: 1. -hh o t.i•, ~J4!:-c t, -/ 7 

~ t- ,t,(-,1,~:r ;,t O:>illfi.Wi11i1•1;:,.?,..-C-( *Q)Qlt~ 
t.. < t ~200011=-1fJ c"'f-•1'."t'~1UJQ)«li!r~ ~, ittt 
t,•, 1983, lfiJ,:1983) t.7,..GhQo .:.(J)lflil•l;:,±idU~~ 
•-tQAk tJ•~ <ts:.~. :ktts:.ttf.s"i'il•t ;l Q ·~ ":> .h. 
"C, -(J)~n•m~~G~M~El~-~(J)~~(J)fiR• 
tiiBt.i•bt*l-, mtEr:.Ml < A#~El~~.!:~lil-, •t1t 
"C, ~(J)-$~~m~s~~.1:~~l,t.:ijl.~~~~~o 

*llJ(J)•*ral/JiJA~(J)Ef~ffl~~~-~~;l~o­
~71--WJ'i -Ciisl'JL. ,:1,,f.:i!iii'±*llJtt, ,t(J)~, It~ 
(J)#:.Ll:WI~tt ~ 1v -Cl'f0:iisl/J~Mi6?t.:o :::. (l)jfWJml#Jtt 
6~il1JIJ{t,, I? .!: .1,..1:, h, •ti• "C3776m (J)ji*~~'1:>I' 
±Ill.!: ts:.-, t.::.o M 1 ~(J)-±llJtttf&±ml/J(l)tJJJOl-ei!i 
1'±!klll .!: W.t.:Si.; (J)ra*llJ .1:: tJ:. o ti•, M 2 :ft.!: (J)ifR; 
~~.:t -C.ft(J)1{±11Jt;::;ift1,,jrljllJ(J)1' ~ - y"'(: flli 1,, -c ~ 
f.:o tJ:~. ~t~-(J)~ra,UJ(2560m), *s&llJ (ff"' . 
:flff, 2176m), w-~llJ (1828), 7 s&llJ cw.~. ffi*, 
2578m), m~ffi (1917m) tJ; c, i!_lj((J)fc·(J)~-?,m 
!kill~ Ml:ft(J)~tiisl/JLk"'t:Si??~. ~1i~&R 
-tot.:l!b, *Ille L"Cttt/li1,,,:1,,ts:.1.,o .:.hi?(l)!J<l1J'1:> 
iisi/J tt, ~Jfil-t 7-> l&:~:)J(WJ (J) ~) 11 p - A fl ts:. C (J) J: ? t;::. 
JA~t;::.J.J1,,!J<11JER/iti•~$;~ ho~ c -Cttts:.t.i•-, f.:o ~ 
tJ•t.., 1<11JPJ:1<t;::.1: o~ERft±1ft(J)-¥l:1;lts:.c:-c•~ti•i: 
b IJ ffiWirai-cttttl.!: tJ:-, t.:i/J~ti•Pts:. < tJ:-:,f.::. IJ, & 
~flti~ti•~ < fit.:tJ:.t.i•-, t.::. IJ t.. -c, ~A -CS-:>t.:IIX(J) 
Ak"'-(J)~-~•oo~-cs-,t.:-cs0,o 

4. fi~;J<JJJ CM 2 ffl) 

1) ~(7,),Jc~fJ,~ a-J.l L ~11\jmJ 

Mgg~~~-ctt&lfts:.:)J(WJ .!: M7kWJti,J!c@< IJ t.i•i<...; 
ht.:o ,t(J)i:p-C, :Alt~7kWltt~1;::*~~~-cs IJ, a* 
-Cttffil71'iflti,mtEJ: ?-140m t fl&t,,-:, t.: c1:: 1,, ? ~ t.J• 2l 
<, E*7!Jlbti•7 Y-7:k~c!::~~~-c~-,t..:.!:.7,..G.hQ 
m;WJ-c~-oo IMBl!:lt!!15-c~tH.,t.::.1,,,:: c ·(J)--?tt, $ti• 

~;]! L, tfJ,l(Jj{Jllll'(* .!: ti ,i.!5)1171'*(!) 2 71'~(J)~RlGWJ 
t;::.~t.:-?>.:. .!: -cs o o ti)l{Jj{JIIJ1'*ttMlxffilimm,(J),tif4 
(J) m, WI a-ff-c 4-(J) ** ~ t;::. 3fi-t Q O tf )l(JRJII (J) f$fUi 
~ti, !Jf.tE(l))l{Jj(~(J)tfi}OO~t'ififf<OO J: IJ som t i!l!1. -~illl 
~~~-too ~ 5 tt~t;::~J~ L ,:1,, 0 ,t (J) 1 -&11-Cit, Qo 
.:. hfttfi}71'i(!l(J) fl£ r :fi:ti;:k ~ti,-, t.: t.:llb -c ~ o o ffl 2 :I 
~.:.(J)m;W)~~t.:oo ~t.:. ~6~M2~(J)~~.!:~~ 
lli(~-c~-?> o ~ s (J):lffltW~(J)i'!/,! _; t.i• 1:, .1,.. o .!: M 2 ~(J)~ 
~ts:.vtfi;&(J)fnI*~t. ~ IJ 2-, t.:1£ .!: L "C ~l;JU...- t.:Jit.l•-
~*~~ O ~? -C~ o o -

tiJl!)j{JIIJk* .!:: ti >l15JI 171'*J'J•:$tillt L ,:1, ,f~ .!: 1,'; o 
ti, flHf!Jll ti•tfJ.l(Jj(71'*t;::3t L, .ft(l)JRJRll9ll;::!E I., "('I.' 
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BO l.11 II,, I, 1.11!! 11!1:1ll l,1, 111 ~;;.-T"l"j II ' 1,11,1,,I 

~ 5 Jf!JJ{~l1!!1!iVJtiJl!:Ji(Jll7J'c~K.I::) c tiJl!Ji(JII Cl) 
i&Jt~iffiCf) (Jl~1977t;::.J: D tla <) 

r : 1 iPTI, 2 tJE.11, 31'/1, 4 jffli9:.ll.JII 12 

-A,ll 
C*::Sc-CltJitil!Jf-aitl!~Jt,l;{tCl)t,t~itl!~ c l., -Cftl«! 

)II Cl) ffllff • l!:i!itl!~~ ~Jt;::. *1-f -C 1, , ,:di\ .: Cl)~ Cl) 
J~U•.ll.JII iffi tt -40m t;::. i> .u J: ~ Cl) -c, Jf!Jl'( i'l'f~t$itl! 
~ 1tm 1 ~Cl)f,t~~-Cil!,1->)o 

t:..: c ~'.f.*-t 1-> o ft.~. :l:~;IJ(WJJ;J. illJCl)flJ«!JII Cl)iliJ~ 
J;::.~ 1-> fiiJJlllttilOi(~t;::.~1,,-c.u D, ii°Jl!E(j!!f 1::nt;:k ~ 

< • 15 Cl) BE ,!ii,• Cl) 15 r-:. im " , -c " , t.:. o .: Cl) m 1.1: n, 1::> Cl) 111 • 

•~Cl)•m~••-t1.>.:.1:~m2~r-:.~§t.,~1~CI)~ 
m-ciJ;1.>. 

~JttECl)itl!~~••-t 1., .1:, mre~,e,Cl)m::::~Fln• 1:, ft. 
ofrl., 1.,11Jitl!Cl)~t1;::., r*aiffi-ttt.b~ 12-13 n~iii191 
Cl)"i!i°Jf!Ji(~~~Mt.,~itl!W(rfeWffaJ:&i)Cl)~-iffi 
.!:JUt. t.,ffo-ai& (~fe-aitl!) n•~t~M• < }!g V: -c 1,, 
0 0 .: Cl),eitl!Cl)Jl(illJJn•ti *~JII**· g§ {llljn, "i!i"Jl(J.li:Jll7Jc 
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~"'t:.1->Qo .:Cl)~~$Cl)-·I,~~~. JtaffP-A. 
~-~t:.:itilffit~t;'.'..ffl~-t,Q i> Cl)"t:il!, ~' tiJl(P:Jll]J( 
~Cl)fJJ«!JIIJ:i:f;iffl:fflln•mtECI) .i: ; 1;::., .: Cl)g~t-tlW? 

-Cf!J«!Jllrffl:$ C ft. ~' ti Jl~JII Cit l., -C:t:l!l~~Mr 
l., t.:.~JOHtt.i: I, 'o l., t.:n• '? "(, ttl!l!-t Q ii"JfCli(l!'fn•=f J: 

? -C, ~Jf( lJl ff t- 2 7t-t Q l!: Cl) ti Ji ~J I I 7Jc* .!: gg Cl) ti~ 

Ji(Jll7Jc*n•7t~t;::.7t* t., t.:. .!: 1.-;,t Q Q)tt:1:~;IJ(WJ .!: ;;. I:> 

.ti 7., ~ 

/ 2) '1JUlJll~l&QJil~ 
\ ftJ«!Jlln•J:icCl)-a~~Ui\W-:, -c:t:l!l~t;::.il: <· J: ; 1;::.f,i: 

'? t:= Cl) tt, ffiJll~~t;::. .uvt 7-> A~1¥Jt.i:f!~Cl)cf£~t;::. J: -o 
i)Cl)-CiJ;-:,-C, f-:,.!:ftCl)-t:~.:-.1:-c.1.>7.in•, "S•t 
Ardl" Cl):%f.£t-t 1.,; m,~n-1::>.: .:t;::.-J-. -t1.> • .: ~ct£• 
IlfUt 30 ~Cl)~~ (1621 ~ 1654) t-n•l-t-C~fit-&1,g 

t.,, tilUitJll71'c* Cl)flJ«!JI I i:pfl .!: Jl!:1JldCl)ti Jl~Jll;,J(* c 
~ffil*IJ ~ -c~v:. ii°Jl!:Ji(J1171'c*Cl)fiir*t-:t:l!lt=F~~I, ,f-=. 

i)Cl)-C, "flJ«!JIICl)IJiff • JfiG!" .!:11¥1£.ti-c1.,1.>o .:Cl) 

•~Cl)~•~ ~•Cl).:.1:~~1::>. ssr-:.~~1:,-:,~c 
1,,? It~~~~. i t.:.*~(f}t&.~71c~ffit l,.. "(~-~.h, 

t.:. .!: lt.~,bhtt.1, ,iffi i> .:I; 1-> ti,, §IJ~ • :::klE~~t;::.;:t '7:,, 

:ll"ttWCl)m~t;'.'.. .i: 1.>;tc~(f}t.i:tttw-cft1&m Cl)t/lViti,2a1t 

~~ -t:Cl)&\)~~~.h-C~ko .!:.:6~ ~~~• 
(1947) Cl) '11 7- !i :,,--aJI.CI) .!: ~ t:.ttJHl#;tr-t:tl!Viti•z:R: 

l(l.,, -t:'.: n•l::>flrl., t.:.~vft:;6, i:pJII • l[pJlli{tl. ,Cl)i!fJtl!. 

*b•l::>*Ji(rlllJ'i -C/A~t;::.;,Jc~~ i> t.:..1::> L f.:.o .: Cl)#Hn 

Cl)Xl(J'.ITT-Ctt~~ 20ml;J.J:~WI.; ht.:. 0 it1!5c"t:lt 13 illlJ"t: 
~~som \) iJ;-:, t.: .!: Wcto Ai> 1., 7-> o .: Cl)XIH!li1mtt~q:a 
~)ttqj.lJ8°'t;::_~ l., lli _; .h -C 1,, o~ ~ 7 lt~i:p¥Jtt'~{t 

t...~i>Cl)-C, ct£•J;J.iliJCl).:1;1.,~WJCl)~•vtt:~-t:.1.>-:>~c 
~II c h 

~:€ ~ h7-> ii"fll~JII Cl)~fj't., t.:fiiJMi i> m.n -c 1,, 1->. f!J& 
Jlllt"i!i°Jl!:Ji(Jll7Jc*Cl)*-C, -t:Cl)i:f;ifl. rfl$Cl)flKn•j;: 
~;,Jct;::.J:-:,-C,!l-k~b~. fUlfl~~~~n•t.:.1., "1itl'! 

.tLJII" -CiJ;-:, t.:. c ;;.1:, .h-o. ffiJll~~t;:::.11, ~7Jcc fll* 
t;::.l3n, (,;Jvt1::>.h-0J: ;t;::.t,i:~. 1itlf.hJll~~~:7Jcil·* 
EBillt.,;t-2li{t.-t-o.: c n•!§_t;:::.t,i:-:, t.:.o ftJ&Jllt;::. "Nitl!::t: 
rus" Cl)f6Jl'n•~x.1::> .nt:.Cl)tt, ~*t;::.iJ; '° 13 ;.t;:m-Cl)'.llt 

lf.hJII .!: I.'; ~-,1;::. J: 1-> '4> Cl) -C ii!> 6 ? • ftJ«!JI ln•4-tt c 
i> 13 * -Cft \) ~ 13 ~ h 1-> fiiJ J 11 -C ~ 1-> .: tt;::. #it-t -o c tk 
Cl) J: ; t;::.t,i: 0 O 

ftl«!Jllft, vff~iffiffln•l3*i:ilt/A < (~17,000km2) 

~-vft:~lt322km"t:ffi°!IJl!t;::. tk I. ,-t:.1, 'o l!l~vft:1:lt200 
m'/ s t..lJ:, :1.:::kfi:i:tt~ 10, 700m'/ s (1941, llilllJ,~~ 
ffl) "t:, 13 *Cl)fiiIJII -Cit 5 MCI) i:pt;::.J-. 7-> tic -Ci!!> 7-> o i 

t.::., J:M$t;::.J:f!&!i~Cl)5'.~Jtl!*t-~t>. i:f;iffl: • rffl:$ 
tt~Jl(lJlff ~ ~1}) -o Cl) -C, 13 *Cl)fiiI JII .!: l.,.-C ltfiiI*1:;JftG 
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I • 

iM 6 •~71cwi,,Yi!.i":l:ili:J11*~ci!i;J.~i11*~ cm 2 ft'1.)~!M) 
BA : i!iJl*Jll7J(~. B : i!i;J.~Jll7J(~ 

m~:l¥1i'1.)ji.ffl11'1.):;ta11ft~7J(Wj'1.)i'(i~- ( - lOOm .!: l... "C), e -SOm 11 ~~'1.)itlliffi i "{:'1.)~.; a'~-t o 

:iJ,,J,.; {, #~'1.)iA[,ltJ•.ltlJc(fll·:::.i,;.:f;l.,'1.)I:::. 7J( t '/J• ~ 
\•0 ::. '1.)f;:.~. f!JaJ1111, ft,J,?t:l:'/J•lOOnl/ S J;.I.J:~ o 
a *-etiJJl--?Q)j;:i'iiJ-e~ 1->o ::. '1.)ltfH:1f-:> fll a JII 
ti, ttfi !11 '1.) fi m Jfl 7J( '1.) ~~~ .!: l... "C 4-~-11.:f:" '1.) t ~ 
-lta'J:IVC\., <t~:.-~t;,1, ,t.1: 1,,0 l...'/J• l..., 200 ~ill¥fiHI'. 
QJj;:lftJJct:::.J: o~7J(Vf.I!:~ffU1ll~-e~oo 7PJJlll1, ;fl 
JU!(ICJ t:::..;. o ,!: , ff J7J(-e11e:, J,?t:I:, lit* "t:11:l:j;:~:l:'/J • 
1'ift:::.t.1: o !: 1,,; Ar,M::ils t '1.)~~-eliffl&-t o 2 iffia­
~;ff-totU~a-~ < iUli'"-"'~ El~-t:~oo ~t:::.§~K­
.l!ff-t o Jj(,;]'1.)~~r-:.11-t-7t'1.)~*'fll c ~m:a-a-r o 
.:. t (1)~~1ta-f!laJ1111~~ L- "C 1,, o J: ; t:::..~; o 

3) ltJlliiiO)~,t 
i!ill*JII *~ .!: i!i ;J.~Jll 71(~ a-7t 1-t "C 1, , o -e itll '1.) ± ffl3 

t1, it1'.ffeilllt:::.ffl~-t o ~ '1.)-e, r*aifiiiWl Ci!i"Jl 
~~M$;M)(1)i'fi$;l'1.)$•iffi~J:~::.hK-$-fo~$; 
M(1)$•iffi~~itkt~~~C~"C~~-~7JcWli-e'1.)~ 
i:::., ;J::r-:.Ka7Jd~(1)«trt:::.~t.1:, ..1:rc 2 **~'1.)r~Jf'JiJfl 
~J: ~, 3 n~fil!Jl t -et:::.A11 ~ 1l ~ nt.:±itk-e.t> o c 1., 
~00 ~~~ ::,,'1.)Wj~cffim*~~f(T)*~~~--:> 

"C"t:~f.::.~iU:r P - A /l(T)J:iffi'/J,jtjlJriffi C ~ -:> "( \,• 

oo~2ft'1.)-S-~~~~t.'1.)jitaffe•a'~L-, ~2ft 
'1.)~i11H1, mt1:'1.)~•11raitkJ: ~ -lii«t1.'-lZJ11~.fi:cm 
t£'1.)~itk~~b~~~'1.)"e~~. 4''1.)~itll~~-'1.)~~ 
t:::.~t.: oSLJlliiit.l•iftt .;n "Cil£itk ,!: t.1:? t.::. t::. i? t .;:~ 
h-?io t.1:~, SrJllfiJ!:.fi:'1.)~,lt:::.ttSLJII 12 -A1i'/J•~oo 

aa!lf ~.fi: c 2J11 ~.fi:11. Jtl~ '1.)aa,ra1& t m '1) ~ 
-Jll~h '°t:111il7t~.IM'1 t l!f l'!ho .1:tiiilOm fJ?i-lJ*I:::. 
J:? "Ci1l1J~fflt:::.00•1:::.s»u.;n, .:f:-'1.)J:, 3 ~ 1 n~ftJ 
'1) 1t:±tt-1t '1_) u ti• aatH!lt.fi: '1_) iii:14 oo t :izm a.Ii 
a-fftllll;-t 02J1112 -A,l~'1.)it.fl~i:pt:::.11R. w ~ .ti 0 
'/J•, SlJlllii.li:mit:::.11t.1: < , SrJllf!lt.li:ffii'1.)d'1.)~1,' ~ OJ 
11t.1tt~~-e~-?> t. t '/J•bti•? "C ~t.::. c~ s #M)o ::. 
n11, 2Jlllii.fi:ffii'1.)~$;ti, 1 n~ntr!Jl. aalfiffil:J~,ijt 
-JJ, 3 JJ~J;J.ntr .!: 1,,; wE-t:::.~Jfl 1.,~1.> Jtfl-e.t> 1.1 o 1.,t,• 

l..., ~Jlitk:ti~IA < .;.o .!:, jilijfiJ!:.fi:'1.).lti\tiiJ•1J,.; <, '1!. 
m 12 - A llt.:rr~ •~"(", o lii.li:t•2J111ii.fi:, :irJII 12 -
A 11'1.)rt:::.~a,r J:I - A II i .t> o ~.fi:t,aiUtB:E: .1: "· 
,~~-e&~-t-?>t.c\~C~~f-e.t>oo~-ffa~ 
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llffi.Jfl ·~.J'EI=~~ ~~ ~~ . ·-
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•• ~ • •, •• rrTl'I 
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~. -~·~1 ·\/: ~;~t ,~::.:.-::.-
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'-... ~ 

-ti~ 9 -;--as,~q; 
!!HU: ii;~• 

~ 7 -JJ A !J :.1-a.!ll,~d)iflJ(il!!~(J:) f!H'.IVll~­
il!!~Cf) 
...I:: ~~~Jjlf'6~ (1965) t:'..J: o 
r : ~qi~J( (11Sfll2~*1". c!: 11Sfll39.~± 
~~) d)M~. il!!ffI~ilf~mt::. J: o 

~d)°i!iflJfl!IB fPJiltf'JJ!!!1t -CI? h -C~tEltJ! I? 
ht.t: 1, 'o 

iii c!: 1l:Jllf,t.fi:iii c!: 17) iii !l~ d) MC~ c!: L- -C::l::f;t.(f)t::. f11, ,t.: 

17)~1!J.n•~d)~*$d)~rtc~l?hon~ ~h~M 

JfHtHi~il!!3'lM•1Jo-:. t.: t d)"t', :litiUfiii c!: 11:Jlliii~ J: 

r1il:Jlliii c!: ~tEd)lJZil!!iii c!: d) Jtifli 17),j,.; 1, ,:tl!!~lt, fl.n 

•r11it::. ~It'° [f~:1:d),J,.;" ,ffi%fi'.fJt.i:tt~il!! ~ t::. ~ t.: 

-oo f!Jfl{Jlld)Jff,aI?Jt,,fibht.:il!!~tt-f:17) 1 '?"t', ~ 

2 ~17)-ail!!a- ~IJ.; < L, t.:Aiffl:iU•iMfflJII c!: llf liht.:d) 

~M•P-Amd)~±a-ffl-:.t.:~c!:~J:oo ~d)J:5~ 

**~~~~a-~~.;ht.:il!!ffI~~~m'~OO~~$ 
t!f ±t::..i!ffld)!: a-~-r o o 
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• S:ilJtU.li. 
'"'-;-_4t';-••• e ~.:1:IU 

:::~.J'-=:~;- ~IIIJII• 
·.•:~:::: .. •.·.·. 

• nu 

):)\;;;iJ:{ • 
<;{/ :•:-•,•.·.·.•,• .- • • 

... 
• • • 

•, . 
', . . ·"' 

-. 
~s :litillf-ail!!m&$d)*±e••x•~~ 

<•*d)D 19ss1::. J: ~ m <) 

11:JII p -A,llqiti:J~U•L--c1,, 7-dc±fiUn•it&!lf-a 
il!!l7)1Jt::.~ <, 11:Jlliiit::.11~.!:'tl:I± L-t.1:1,,~ c!: a-7f-i"o 
~ .ti11, 1 n•ntrti:. -e ~t.:11:Jllii'iid)•ffUttn•:'.J?t.i: 1, ,d)tr. 
%fl-, 6n1¥-ntrti:.-e~t.::lit&!lffiJt.fi:tt11:J11 p -AMil• 
J;,lnlJtr.ili(.;h, ~ d)~i(ii'iitr.fl.L,t.:11:JII p -A.llt 
ffl%.ti'.fJti:.ttJttn•:k~ < :$t±fiUn•il!!~ti:.ilf < 1:1:1±-t 
oM~ti•~< t.i:-:.t.:~ ctr.J: oo il:JllfiJt.fi:"t't~< ffl!o 
c•XUd)rt::.9c±tt.il.i'$b•tl:I-C < 00 
~ d)tfi(t::..:t::f;t.(f)t.i: ~!llJa-ttt.: l., -C 1,, o 17) 11:litiltf ill! 

!la-Tf7J(!lc -toffi*ff-e, ~~~.!Eat:.~, 1tJ1111~ 
d)iJjlJ("t'iti•t.i:bh-C1,, :oo ffJlld)lJ(lt;tf;±U~tt. ft 
x~~~~~1t-e~<. m'P•~~~~cd)Jta~d)~ 
:JtJ! i -elHI .; ht.: t;::, ~ ti• 1,, t.i: 1, 'o 

~il!!cd)Jt•~~.;<, ~•<Mfi.;h~~il!!~~*~ 
d)!ta-t.i: L- -c1, ,t.: ~ c ii•, M-~lt~d)iffii t.i:tJ•-:. t.:~JII 

~ftt::.f!J.tllJIIJl(i!I.~iiJ~t::. L, t::. 1 '?d) El ~*#"t'.t> 

-:.t.: c 1,-.:t:t- 5 "t'.t> oo 
~Ut-:,1( :JtJ! 17) 2 J 11 :JtJ! c :t-h.1;,l 1iiI 17) it il If :JtJ! 11 l'fa 7J($ 17) /lf 

r:JtJJ ~ .t> -:. t.: 17) -e, fiiJ m 17) fl: m ti •IEE !.i-e .t> ~ , u.i ii!! 17) 1:1:1 

m::.11.S~il!!ivill!M, fiiJJII 17) 'Pil$t::.ttn!&UJ( d)iv.11 

n•~Jt.; ht.:o :itillf f,t.fi:a-m,lil1;-r o itiltt•Mtt 6 n 
• fflI'if{ 17) , . 11:JII fiJt.fi: 17) 11:J 11 ill! II 11 3 n. nlJ!j{ 17) ~ JJ JII ti~ 

31/u t.:n!&ll d)ivaf,1-e.t> o o 
ft~:,](:Jtl!li!J<U-Jfisl/Jd),!.it.i:~:Jtl!"t'.t> ~, 11:)1112 - AJI 

c-f:d)ffl~!l~M••~~~~~~i?~ ~hl?d)~~ 
d)j<U-Jt,,al!ijijt,,ti:. .;.tt, -c1,,7.>o M•'Pi'W$17)1f:JII P -

A•~3n•ftlj{~1?ns~L-~'i!ia± .!l<U-J~~d)id)-e 

.t> :o o ~tM• 17) ntr••~d) ~• A :l !J 711111 2 n J: ~ ~ 
~~ 1, , ?:trdl.!I< U-J ~ lf., !M f~qlJJI(~ 17)4' m liU~il!!Jlii.~ 17)-t:; 

*t1tA :l !J 7, 4-m"' -A11111 n•J: ~ -'f~'i!i1,,!}3tf. 

!.ku.J~& ~h&d)~ &~.t>7.>~m~~ •c~m±)~ 

3 n • li1Jlif( 17) ~~* u.i ~ ~. m ~ ff ti, UJ( t::. ~ 1t '° m ~* 
µ.J~jf,d)Djl~ P - A ,I~ J: rf-f:d)r&d)ivilfl t::.~tf-j" 
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~AO)ft;-~P-A8~ftt;O)~~~Oo __ _ 
; •~J!(JUJO):J<llJJK.11 .!: 1, -c:~ a 1.tto i O)tc.Jt•.,.. 7 

7il•~oo -t.ttltEJII P -A .. O)q:ttC.lOaa~M-O)JJI~ 
~"6:-t Q~-~ o tr, ;1.Jl:)<llJ[Kt,,fl!,l!.ll,tl!J~t-¥86tC.u[ 
R-to••~~~,~-~~o.:.c~area.tt~.:..!:~ 
~ o Olli. fr:Jt:, .. 1976, 1982). .: 0) :kllJWc:.llt, PJ 
l:f1~JUJt,,2. 1 ~2. 27J~fir .!: tU-t~ftti-iU!it~ t,, t, ii• 
~. ~ffl-~f;iil•*fflO)M•~~i~O)JA-~KQ.:.O) 
~lOJll)llll .!: t, -c:, St±tt~ftO)jlij;O)~fi~~-~t::. 
fl1Ja'~- l,lt t:~-C:1,, <> 0 

4) *"•-~~,.!£. 
t~J!(JU)O) l:U~ffllt .!: t, -C: mtE c!: ?It, < JH.s: Q ~ 0) 

~. ~O)~JUJ.!:.!:\~-~~G~-C:#~-~-C~?~.:. 
.!:ti•~Hf G.tt<>o .: .:. ~11, #~O)~Jl~M~JJ;l!iO)~ 
i! 1::. "'.) 1, , -c: t:.J! t::. .t !:> IEl!.-t Q • 

•~O)iN-CitiHt-aill!~~'l? -c:zt.tt ofrP.iE~JIIO)itrdl 
~~~~Sl:JII p -AJIO)q:tt,, G~J! ~.tttdl*il-f4.t::. "'.) 
1, ,-c:, =*it (1938) ti•iI:i!ifHtt•ll!ft:ri,W (Egota 

conifer bed) c!:1fll'~l,. ,:0)•*"114-J: !} 7°~8t:ilt 
1,,~ii-C~?t.:.: .!::a-ff--t.!: l-t.:. -tt.s:b~. 7,t~ tJ 

1- f-.-::,,. ::,:.'f-.-::,,. ::J .1- -:1:tit.s:cO)tt•ll!tr.7':r, ~ 

-:1:r, ~c0)/A•1'•W:a-l1H. o.:. .!: ti•G4-0) 13J'f:O)~ 
•ti•l(-'t-'~Bti•I( < G 1,,0)]lfiflllJ*O)-~-~ .!:J!E-C: 
r... ,tO)t_t, rr.i!im.4#1Jft1ill11IU!c1::.,t1t G.tt. "C 
O)~M1J:.ftti,2. m~ c 1. 2n~rir t ill'l~ a .ti, •~J!(JUJ 
O)M4#1Jff-C~ o.:. c O)if&(t,•ff&.tt~. t,t,, t,, .:. O)tJ­
-~ti•~~O)~jllf-aJti.:a-ft~-t Q-~ -C~? t.: c 11 
~.:lti•~ 1,,0 .:. O)~f!llttJ:.icO)ll::tt::.,c.,:a-trt.:.ttt.:~~ 
~ftti•1::>m"6:i -c~~-lt"(l,,Qo ,r0).111, .: O)tJ-
1€1M#ti• I::> J! "'.) -(> I::> .ti~ •&ti' iititlf-aJtl.Jm~O) •& .!: 
t, -Ctt~-=filt-tt 7-> .!:,~.b.ttQ.:. .!:, • 211~illf-aJti. 
t1lt.JII p -A!IO) "(> ,!:t::.t.s:? t.::kllJJiRt,•~"fl,.ltt.:llf 
Jjl:.~t.: !J ]A~O)~Jtti.ti•-C~ Q El~ffl!1tltt.s: <, ~.I± 
•ittrt,,!,ftitt, ~:kllJER±-c~ ?t.:0)-C, ~~0)~1,, 
:ttll~ 0) ~• l1J Jti. 0) l1J It$ • ~ • .li:l!t .it->rr. i!i m f t:E ,1 Jti..~ 
0) .t ; t.s:~$~~~iffl .!: 11At.s: -oM~O) .!: .:. ,:,;i}•~ti•? 
t.:"-'-c11t.s:1.,ti•, t1.,;~~-c~Q. *MiRO).:.ct.s:ti, 
e,, ~J!:a-~~-o.!:~O).t;-c~o. 

n: i!i mMt,fUiff t,, :ffii8i 11Jflf O)*;it-~ ~ a-ffiff--t Q W 
Scl--C~Dlh-oO)tt7,t~Yt-J-"-.-o/(,t,t~,~ 
-J, a *~U-etffJ!(JUJ t mt1: 1,t,,,ne,.tt -c:1.,t.s: 1,,) 
~. =h~~O)~--a-~b~-ocllJJti.~-<Jti.~0)­
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~ 111¥1:fflAJ!/77 1;: t. -c•~-t 
o i co-c ;e, o o -ttJ: b~ t. h~ 
COJJ!~~ 1,, < "?i,•CO v~,t-.t­
c!: .:: ti~ CO v ~ ,t-.,ftr-:, 't ~~? 

o JI!~ M co n@1f-"t:~b-t \ co~ 
~oo 

*if'.,ft::.:t,il,,·(lt, M.-t•• 
~ 1 -? CO::-- ;;r.. 7 A, 12CO:¥f ij~ 

n@-t o Jfl ffi ~ ~ CO ::,, ;;r.. 7 A~­
,St-t o I!* c!: ;If .:L ISM i&'t 
~}fl l, -c I, ' 0 0 

:tmififtl!2> tt, 12co~:Sr-:M-t, 
o.Jfl it~ Jfl 1,, -c f'Fnlt ~ it~ eo-

. . . . 
~--::,1, ,-cm 1 -J, :;- -::1 I) -~e;, 
4 '11 7 -::I I) - 'i--CCO 4 -?COAf 
-~ c!: ;;.tJ: l,, '117 -::I IJ -l'i 
COffl~CO?m\sl~::fJ7-::/1J-IIIJ 
COffl~CO?m\slt.t c·t::.H: D l,-C 
11 co~ 1 :tt::. ?tML~o .:: 
Concept Map ~ r fitr-8' 
noJ co~1f.t,•~B:fli-ftt,, 

• ( } .:k.$.~ "J 7 lm~~ ~t:::_.,t - :IT ,t, :I' 

Im 1 *if,t--Cf'J:$:1,., t.:1'f:Jfl~ (Jflffi!Mlif r ;;r.. I- :If,,!:;) ~ ~ - ~~}fl 1, ,-cllJm~-v:i 
-,,. -::1 9 -t,• ~nlto -.-tM~~ i -?o -c, llf lttHtf~n•~?ift:::.~m-c: ~ o .:. c!:, c CO.fflliOJ"f 

i COJill~"t:lt, --~i,• 2 -?COJflffiC0~1;f-t.:l-t~ t::. c A., fJ:Jflitn•ffi!~J ~ ti -c1,, o i,•:b•~l=IJCO ;e,_oll"t!IJJ 
flJM!Jr-C: ! hU:!iil;-to.:. .!: :b•"t:! o J: ? r-:., ml 1t:::.m-t t:::.1,cm_--e ~ o .:. c, .:: co 2-? Q)~{tf~~t.:-tt OJ~ l, 
J: ? fJ: 1, •b~ o Jfl ffi~~ 'r 7- 1- CO:Jf,;i!:;-cfl=Sc; L f.:.o .:. CO ISM (Interpretive Structual Modeling) ~t,,.~-e 
IM 1 ~mLt.: i cottl2~- :> a.,o ffl~~co 5 ~co 1 & o t ~;t t.::

0 

-c t>o t,t, 12COJflffi~ 7 :/,. A K.i!;IJ l,:f:' co ? ~ Q) 1 "'.) ~ff CO,t!lft:::. :t,n; ,-c ISM ~tt, <ti:ififm10>1llll> ~-
~fll!COJflffiffCO 1 ffl: J:.t:::.jf-L, t.:: 't CO"t:I.> ~, ftl!COU ~- ftl!lS>-ctt~#ffit~?t;tnt:::., 'i t.::f.r~W-Ctt :;- ;,. 1-lJ(BII 
~coftr.1Uit4> liilfltt. L -cf'J: ~h -c1,, o o Q)llf ~ffe~?t:tnt:::.Jfl ",~ti -c1,, 0 0 

PJ'lmftll.15>tt, ISM 
b~tt, 1 #J:.r-:.mL t.::Jflffi .1: :t-cort=-a., offlffiff ~~ffi~#UiflQ)ffl~~~Q)~fiffit:::.Jfl ~--c1., 1.>t,•, ~• 

t co~*i;;fNi~ 1 ~ 1 -c~.:t. ~cofflmtt:::.~-to rurlt -A-A Q)•~•m~~m-to t Q) .!: L -cttffl 1,,-c1,,ft 
~~tt.O~, MS:4'4.!:L-Cfi'iho tco~:::.~t6~icA-t 1,,

0 oo~~ ~-~c!:L-Ca?~~ Ottl, 6tt2tL 
-ca-,-c1,,,?,o . .. 

W *~-~~~tL~~ISM~~WA 
ISM ~>t> tt; ~~::,, ;;r..:;- ·i..I.q:co7ttft;:_:t,;1,,-c;lffl~ 

~ht.::1ilt.-ca., ~·. ~B'.Q)~~t~~-t:::.~~t.-8--:,-C1,, 
Q:;., ;;r.. 7' A~ff;Q)fflt!i~ !/,, 7 l1Ma-Jfl 1,,"(00ifHt L -c 
1,,<1ilt.-C~~ 0 ISMlJ;.tt, ~Q)::,,;;r_ 7 A~M11itL-c1,, 
o t;lf;t~hofl*~HIW L,' -th-t!hco)!~tr_--:,1,v·c 
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Im 2 f :W-,6t,tj(~:W-a-*trJ, 
r .1<Jl::W-t,t7fMd~a-*trJ, 
c!: t.t '? "C j,o ~ , ~ ; t:. r :.tt 
iit17EMd:W-a-*trJ c!: t.,.., 
-c", oW1t, 7EMl!:.W c!: :W-:ij 
O)jjtiO)~ffitt'1U~-t 1-> o. 

~a-Jc!Jf. l, -C \, ,-c i ·, v -"'Jvfflitt,\ ':> ll:tfffli!iO) .?" 7 '7 

a-f'l=~-t 1-> IH:., J!~rai 0) M ffi a-i!U'lfi7'Jt,,; ~Jffi 1.., t., 

H-:hl!f!; t .. \, 'o J!JUa,O)Mffia-1Q*MffiO)fj"7'Jt,,~~ 

~1..,~w1t, ~~~~MffiO)~otO)~-t~~~m~~ 
: • , I 

Q lt-C-i5,!.h Q :. c!: t:. t., Q O :. .h~i {?1j ~.J!, ~ 2 t:.~-t 

J:5~f:.WiiJ~fj(~:¥iJc!:f7E~:¥iJ~**~ ~ 

~1:. r .1<~:¥iJ t:. r7E~:¥iJ t *t .ti -c:1,,, '° 1 ; t .. w1t, 

r:~iiJ t,,~ rtt~:¥iJ -"•t 2 -?O)lf~t.1\ft=:tE-to:. c 
i:.t., o o :. 0) 1 , t .. •1t, r :¥i:fi J t,, t::> r:rellii!:¥i J -"ta 

tli5~Ml•t, 1Q*~ffi-C-~ ;t -C \,, o:. c!: t,, ~ Concept 

Map J:-c-•t~~J!"'t:'~ Q o. . . 

,, :.QJJ: ;t.ci!mti,°f:>, ~~rr.?°U~fl=n1t-to7~1=i?·7A 
.._, -.J, ~ 'I •' • I ,, 

~rm~ l, t..:o . : ~- .: •. :) . . -- ~ . , • : 

3. BA S I C (: J: ~ 7° Cl ?" 7 A 

( 1) jrA~fiJIJ~JtUYi' Cl -~l 7 ~ "RINSETU" 

7 P ,?" 7 A 0) /. 1 :/ Jv - 7 :/ ~:t... ~JUj~'.jE C fif4': ? fl= 

♦ J: 

~<l !kkt ~Pl Jiff :tjt 

~ :s 0 0 0 0 I 0 

j(,£~ 1 0 0 0 0 

.·♦ ~1£~ 1 0 0 0 0 

Jiff~ 1 0 0 0 0 

~ :tJii!~ 1 1 0 .o 0 

«r. ~-~ 1 1 0 0 0 

• Jt-~ 1 0 1 0 0 

~ EEK~ 1 0 0 1 0 

iP ~ 1 0 0 1 0 
♦ --~ 2 2 0 0 0 

:fi ~ 2 2 0 0 0 

iP 2 0 0 2 0 

~3 * -· 7 -

(21)-21 

MO)l{Ffa-~l,"Ct.,,7-> 0 -iJ-7iv-31-:/ •DATAREAD -e 
' t1, lOOOOfftl.r-:.fJ=~l,"C~o DATA Y:,t1),'-~t1) 

ft.;.i6.;. a-fft., .., "C \,,-?> o -iJ" 7 ,i.- - 31- :/ •CRTPRINT 

{ft 

. . . 
t1, 7- ~ t1) CRT iiiffii""-O)al~~fit., ,_,v-1-:/"C'i, 

~t,\, l
0

wl § ttft.;.i6~t.:*7-~ a-W'.tit.,,' ;2 [ID§ t1 

i W ~ h t.:PU! fi 11Ja-W 1J-t o o :..,_ 7 ,v~ 1-·; • *LINEP 
, I • 

RINT t1~ 7 9 :,, ~ - t:. "'? r 9 ? 7' a- :7" .!} :r ~ -to ,i- -
I 

I r . 

.,_ :/ "'t:' ~ 1-> ;0;, 1 llD B fi,- tit:. ~t:.lf.;.i6 t ht.:•7 -

~a-:. O)Jv -1- :,(\"'t:° 7 9 :.1 1- 1..,, 2 llD B r-:.ttJJW ~ht.: 

P$tifi7'Ja- 7 JJ -.) I- l, "'C 1,,, o O -iJ- 7 ,i,-~ :,,•RINSETU 
,., . .. 

-ett, f'J:~~ho .?"7 :,t,,~~~J!tiMffia-ffO~t.,, ~ 

tlfi7'Ja-fl=~t., "'C"''->o :. O)~, =7- ~·r-:.ffl~fftli!it,t 

ft=:tE-t'->W~ ~.h~O)-~O)IJG~~-O)~c!:L"CW~ ,, . . ' 

~ho O ~ 7 ,i.- -:'7' :/ *ENPRIN'J:' "C't1, .ffl ffiMJ! 7 7' 
q I ' 

~ -C-.ffl 1,, ,t-:~~~f;~ 7 !J :/ ~ - 1:. f:li:t.J l, "(\,, o o -iJ" 7 ,t-

- 7:.; *ASAVE ri, ISM ~O)jfjJ~fit., 5 7P !/7 A 

t:.~mrr7'JO) -r - ~~~Qt-:~ 0) "7 -, 1 1va-fl:$; 1.., "(\,' 

oo fl=nt~.ho-r-~ 7-, 11v:1, 1200TT"'t:"A:t.7l-t..:T 

- ~ ~ t:. N c!: A 0)-? 1,, , t-: 2 -? 0) 7 -, 1 1v "'t:' ~ o o 

Jffl I t:.~ l, t-: -r - ~ "'t:'~~ 10010 fit:. 7 ":"" ~ ~ c!: ~ 

~0)1J~~~'.jE t.,; 10030fitJ, ~10140fit ""t:"t:. ~ T - ~ 

~~'.jE t., --c 1,,, o o -r - ~ 0) Ii ffi:11, Im 3 t:.~ t., t.:~ T -

~ 0) JIU\ ffi: c Fnl t:. -c: ~ o o 

~4~, fl=~~.nt.:~•rr~-c-~,. ~~~t.t-r-~ 
nt~u~ ~ .ti -c1,,, o :. c!: •1~ 3 c!: 0) lt~t:. J: '? -c btJ, o o 

(2) I S MiuQ.>7 Cl ~,♦7 4 "ISM" 

IBM~~J:0V-"'~-~~~p~r:i!/7AJJ7'~~~ 

. ' • ~ ♦ 

~- .1t• 159< re:~ ... :s~ . i!; 
0 0 0 0 0 . 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 . •. 0 
0 0 0 0 . 0 0 0 
0 0 O· 0 0 0 0 
0 0 0 0 . 0 . 0 0 
0 0 0 0 .0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 -0 0 • ; 0 
2 0 0 0 0 0 0 
2 0 0 0 0 ·o 0 
0 0 0 

. 
2 0 0 0 

~ C') fr 7'J 

*i1f~-Cfl:~ t., t-:l\!lit.ffl~tJ, I::>~ l::> ht-:~~~ffia-, J:~ 0) J: ; tiffl ffiO)JQJH:.~"'~~. ~filHt 1.., t-: t 0) 0 

t14'.0),fflffit,\J:tittl¼, #£(1),fflffit,trtu:IE:t~~ l,, tb\O)Jfli1fH:.tt;t c!: l- -C~t h Q 't O)r:. ~i 1, -~¥11 c!: l, 

-C ~tho t O)t:.•t 2 a-lf ~"'Ct.,' o o 
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, . ' . 
«r • :t. • • J: 

Rd. ilfl ~j\! :m~ .it• 15 FJ< i!)~ •• :s~ ttii 1<1& 
0 0 0 0 0 o· 0 0 0 ~ ii 0 0 

0 0 0 0 0 0 0 0 0 1<Jiltt l 0 0 
0 0 0 0 0 0 0 0 • RJila l 0 0 0 

0 0 0 0 0 J1t1a l 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 "'F 1=aa 0 l 0 0 

0 0 0 0 ~ :m•a 0 l 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 0 • Jt)tiJ.Q 0 0 

:SEJt.Q 0 0 l 0 0 0 0 0 0 0 0 ~ 0 
0 0 0 0 0 & ~ 0 0 0 l 0 0 

••• 0 0 0 0 0 2 0 0 0 0 0 • :s ~ 0 0 0 0 0 2 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 2 0 0 

~4 ~ ~ fi Jlj 
[.813 Q)•-r - 11 Q)fi?JJtJ• 1? ~~~t.t:!Mlif-~ ~u~ 1.., t::. t (J) 

fl 2 •=-~-t 
O /. .{ :/ 1v - r :/, !., fp~Q)=J=-lll~~ 1.., "C i-5 

9, l!Jm}lt~Q)-~ 7 1v - r :;r •DATAINPUT "efl, 
-r- !J Q)Jl~i6~~frt.t: ~ "C 1.,, o 0 ISM ~"et'tffl 1., 'o fr 
flt>~ o c 1 -e~ tt-tt u::t.t: ~ t.c" , .:. c tJ\ ~. ~ 7" ,1,; - r :/ 
•BDIM -e A Q) -r .. /. :/ :;, a :;r i:.7',jJ 1.., t.:. 0 , 1 , 2 Q) 3 
fiifrfl~ B 0) 7 .f /. :/:;, 3 :/ ,:.~#1..,, ~ 7 /v- r :/ 
•CONV -eA Q)r .. .1- :/:;, :i :/ Q) 2 Q){i~ 1 t:.~jl 1.., "C 
""Qo -tJ-711,-:f-:/ •AMATRIX "et't~tifi?JJQ)~~ 
l::. • r - ~ Q) fr flt:. .Qi tr fr ,n~ 1Jll ;t t.:. fr.?IJ Q) ft= ht~, 
•MMATRIX -et't"iiJJIJilfi11l~ }}t~ o t.:.~Q) itJJ~, 
•MPRINT -et-t"iiJjlJ~fi,UQ)~~~, *RSAS "et't RS, 
l::. AS. ~,It~.:. o:,(l.,&"e.b o ~,nAS1 Q)jfjJ~te>, 
•LEVEL "'Ct't """"Jv.,&'9fp.$;~-, 't:' .h..'f .hfit.t:? "C 
\,'Qo 

1170ft OJ SS Q) Ii, 1 u:. &'.jE ~ h -C " , o tJ ~, .:. Q) ~,m 
"el'1Ult!i~M$;-tQJ!*ra1Q)~iJ! (~-=f) t1, ISM 
!/'770JM$;W-=fl::.L-C~~.hooSS=2c-t~c. 
-~-!i~MJit-t~Wrl!, •im1¥J::t1iicl.,-C ISM !I' 
7 7 f'J:JRQ)f.:2JbQ)W-=f tJ, '":> ftlJ~ ~ h Q 0 

4. Concept Map (7)f'Fnt 

.:. OJ J: , t.:n~-cffiM1t. ~ h t.:J!*C~ s )t:.;tt 1.., -c, 
rmifrfl (1!14) r:. J: ~ -C ff I? h -c", o 11,,... '91!* Q) 1 
~ l OJ~'$Ali~~~Q)~ oll~M~o .:. '9~, ~111t. 
~ht.:~=~t. Q~ < 1[1., ,t:.~1i Lt._ 1., -~~~'9~Q­
-e~~.:. l::.~-e~ Q J:, ~. ~-L-'4'/1,;··~~I!-~ 
tJ: '":)~t.:H-t£,J!~~~ oo .:. '9 J: 't:. t., "Cf}i~t., t.: Co-

--<Level>---­
*Le•ve 1 1 -- 1 
*(evel 2. -- 2 3 4 
*Leve 1 3 -- 5 ' 6 7 8 
*Leve 1 4 ---- 1 0 1 1 1 2 

~5 ISM-~J:~"C~~.h~V~Nlt 
1 -/J\ I? 12i "eQ)!c*t't, *Wf~"effl ",f.:~~~­
offl ffi~~ l, --c~ 1J, 1 ~-t r:W:PJ, 211 r~ 
···12i-tfgiJ, c "'? J: ? t:.~ 3, 4 "eil't.,t:ffll 
lllfrt:.i-1'~--t o o 

ncept Map Q){?IJ~ ~ 6 t:.~-t e 

5. ISM ~(;:J: ~ Co~cept Map Q)l'J1l 
(1) Concept Map '7>it.it . t! r 
. 1JUiJifm.2> -effl" 't.::. Concept Map "efi, ~;(. r 
~J t:. r~l??d~J n\ll¼-~L."C~t:hoff-€t, ;di 
Q)rutt:. r~fb'!!~J ~Rt, Ml"e~N,e1.,,oo -ct 
t:., r~le!:WJ t:. r~~~J n~~(J)•~~ti.,, 

otA-&. r~~:WJ Q)"'futt:. r~•~J ~•!.m•.t-
1v -e1.,, o o .:. Q)Mffi~ Jlh •, 12Q)~:Et:.Gl-t 1JJPll't 
.:f .htJ\ c Q) Jfl ffit:.* i :h "C"' Qt.,\~-.-<, 1i pt 
utll~. *i .rtQJflffi~"'ftrl{.~ t ~ --c. ~~i,f:.o ~ 
rutll.~~fi c 1.., t.:.IE1ifi7'Jt:.~v-t=-:;J c91 
•t:~ 1 ~a. Ae,10 t-t, rre~~J c r fl\ i. --ctt"' 
mt.,, rre~~J t:. r~-~J tJ~fft$:~t Q~'!,1tO 
c~;(...hlt:.:. .:.t:.1 ~. ~i;hfJ:1.,,t='t:l Qt.Mt 
7'..hQ o r ~~m:J t:. rrel!ld~J -tJ~~-! :"11,Q• .t 
A10,e t:. 1 ~, '$ i .h f.t:", t ~;tit ti O 
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• J: ul • ;t • 
~:fl !J<. TD. ~lit ilfl .ji! :m• k• oY< $ft •• :o~ & g ;ii Al. 3 At. 4 . . . . . . . . . . • • • • At. 12 

!X!,x~ . . . . ilJ . . . . • • • • . . . . 
• fl1,xg A3. l . . • • • • 

~fl~ A4. l . . . . • • 
"F -~g • . . . • • 
ttr. :m•~ . . ~ . . . . . . • • b.1.u. • Jt.-g . . . • 
;t :fl Ye~ . . . . . . 

liP g . . . . 
• £Sal . . . • . . • • • • AL..u. 

:0 ~ . . 
0 Al 2. l 

~7 * 7i'f ~ -e JH " , t.: 12 (J) JH m (J) rr 111 (J) fr=~ ti~ 

°'t'.: (J) 1Etffi7IJ1:tt, J:uzJl;t c t&ll;tt.JtlE L- < re'3l 
~ .ti--c " , .tut, fi 111 (J) r:f:i Q) 1 tt, fi 7IJ (J) i-t fll.Sc: 7t J: ~ i> 
ti"f {J)RRJtt.:~t:.t._ Q O t t-:J:& c!:: tuL(J)~ltt.,ti!fi L 
-ci.,, oiJ-e-tr.tt, i-ffllfi7IJ J: ~ i> tiJ:Q)$J}t:. 1 ntmn 
o .: c!:: tr.t-' ~, .: Q) 1Etffi1JJ~,; -~~(J)~Ja(J)~ffflt,it 
IYJ t.J, ct._ Q o 

,~tf51:lc0(J)lEtffi~a-fr=$;~Qo 
(2) I S M$(~ J: ~ Concept Map (1)1Jmtalfl 
~ 8 Q)~~fi11J,1, 1J1tlifm.2> (J) lE L" ,fflt;tfftI/ia'~-t 

Concept Map (~ 1 :t I, IM 9) a' i> c tr.fr=$;~ht-:. t 
<7)1:~Qo ,:Q)~~fi~a'tc~IBM5~J:.,,-Cfr=~ 
~ht.: Concept Map ;Ot!Ml01:~ Q0 jilij~a'lt~~Q c 
i.,, t.: < fA'.l•tr.Nffl. ~ti, -ci.,, Q.: c!:: t.,ti:,t,,Q 

0 
Ae,z ti, f .!k$;~J c rre~~J (J)M~a-~L-, rre~ 

:s-J ,1 r.1<11t~J tr.~L r&-.-t-c;;,,Q c~;(.tt,t.:.: 
t:.1 t,, ~?"Cf_i:1,,,t~i(.tt•-!Oa'.i\hQo tt-:, fj( 

~!etJ ;0t r?E~g J tr.%J'L- -c r&«.,t-e;;,, oil~tt, 
Az,e tr. 1 t,, -t; -ct._ i.,, c ~i(.n,t o ~ .i\ho o .: Q) J: 

la'J~t:., ~11U:.76IK~~ .1($;g1;~ Q c!:: L, M 3 t, r 
:fV-P•Hr.tm~t'1:.C-C"'o (~1 :till-1) ,~t:.~?& 
t., t J! ; tt, Q t., t' .: ti, a'*~ t:. J: .,, -c Nffl. ~ -¼t t.: t Q) t., t 1M 
121:~Oo it.:IM13li**M4-JJr:fV-t:.~Q~~~ 
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~(~2"~)~-------------~1J=t1:ii:ftti.:1:>-e:il~~~-~.~t:..:fF;TP.~~;-tt~t.:..~Co:n:ce:p:t~M~a:p~c~; 

~t:...t ?-cNm 1., t.:.m11mil tt 7 7 tt.1 "'-B:~mL~ 
-tJ,, *if~ -em" ,t.:..ffl ffi~)!l! 7'" A 1- tJ~ bffi~fft!i !f, 7 ~fF~-to~~. I~~~l.?-Cf'Fbhov~~-. 
-/J\, t,oliftti.2> --cll'JbtJ~t:.. 1..,t.:..:n 7'" ::i· !.l - ctt.fi\'l•O)t'-> 

. . . . . . 
1 • . . . . . . . 
1 • . . . 
l 

1 • . . 
1 • • 
. 1 • . . 

• 1 . . 
. 1 • 

1 • . . 1 • . . • l 

-ettf.t:1,,,;lj~tJ,~o 0 ~lJ-!~17t:..:ITT-tl. ,t::., -· 
tJ, r;s~J ~ r!\~aJ:J claJ-v~Jvc~~"(\,,Qt,,, 
rlE~!6J t:..t1~i h -C :!ob -f r .!kTP.~J t::.½t.hQ \ 

Q), c~~ -c1,,, 0 ;1j~. ISM~t:..l. ?-C t.hbO)Jflffil'IIJ 
Q)~ ~~~~Nm-to c, ~ 1s t:..:ITT-t 1 , t::. r::G~J 
tt, rlE~~ J c !ifl- v ~1vt:..t.t:? -ct., i ; o ~? "C, 
ISM ~t::. J:--:> -cl'¼m t., t.:.. Concept Map -ett, 1Jn&fti•, 

....... ~ii\:~t.: Concept Map Q)7tl{:n~Q.)---=>"t:~ o, (is]-

I . ' . 

[M 9 :1Jnlfiftl!.2> --CiU~~t.M'J=~l, t.:. Concept Map ( !11 7 I) 
&. L, r-? 1°-? J O)t'[flltt~!ll-t.t:1,,,t 0) c -to <1':~Q.) -t t~,J,) 

*~ti~m 3 "7 -::11) -~1o1.,-cw::o~ c~liil ~ h -c "' 
~o~&~;:_h&O)!s-::fi~\M2~7-::!1J-O)~~~~ 
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