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Abstract

The purposes of the research were to study students who 18£kedbasic
knowledge, causing them to have low 8£hievement,and to provide remedial te8£hing.

The population was Mathayom Suksa ill students who were studying
Mathematics 011 in the first semester of 1996 at Songkom Vittayakom School in
Saraburi.The sample was 60 students who received grade "0" in Mathematics
101,102,203,or 204 ofMathayom SuksaI and n

Mathematics 011 contents were classified into 14 units: 1. multiplication and
division ofexponentials, 2. addition and subtraction of polynomials, 3. multiplication
and division of polynomials, 4. Pythagoras theorem, 5. rational and irrational numbers,
6. square roots, 7. properties of circles, 8. constructing regular polygons and finding
their interior angles, 9. solving single variable equations, 10. problem solving
involving single variable equations, 11. solving single variable inequalities, 12.
problem solving involving single variable inequalities, 13. linear equation systems:two
variables, and 14. trigonometJy ratios. The basic knowledge was defined for each unit

There were two paralle subtests for the basic knowledge of e8£h unit. The
number of subtest questions depended on the number of objectives of the basic
knowledge, two questions per objective. The tests involved multiple choice, drawing
graphs, solving problems and writing answers depending on the content.

Before studying e8£h unit,students were given a subtest to check their
knowledge. If they failed, they received remedial te8£hing in a subgroup within a class.
They were tested again. If they failed,they received self-paced materials prepared by
the researcher and repeated the test until they passed

The researcher conducted the te8£hing throughout the semester. At the end
of the semester, students were given a final examination on Mathematics 011.



The results were as follows.
1. rvlore than half of the students failed each unit. In units 6,8,9, and 11 to

14, no student was able to pass objectives.
2. Aller remedial teaching, all students passed every objective.
3. The results of the [mal examination showed that a lack of basic

knowledge still remained. The common problem was that the students were confused
on the addition and subtraction of negative integers with negative integers, and of
positive integers with negative integers.

4. Nearly all of the students were unable to pass the objectives "to apply
P)1hagoras' theorem" or "to solve single variable equations and check the answers"

If is reconunended that teachers should conshuct instruments to check
students' basic knowledge at every level. To help students who have problems with
learning, tellchers should give attention to every student. Teachers should fmd methods
that help students to retain knowledge.

Key words Problems and Remedial Techniques Secondary
Low Mathematics Leaming Achievement
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Ll]t)VoI~ll,{UI1:; /AUr.Jflr111l1UUl.J{),',J n L1U1J~1'\1L11J'lJ i:\ 'fl'lfllllU'lYIU1P"l1-J1::flUiI\..ltlfiU1-J

Mmnu~3 :nU1"1l'Jflru~Wlflln1 j'::wh'l1.1wlj'~mn 2534-2536 ,.~u(hu'nU1Jui1,:;;rutJftn11

~mJ~·-n.Jln lmJ~I3-J'11{)W~lm<nL~~'ln~I'W'mlrnC1u1A~i11::il1JtJftnljLWULilu '0' ,r~11I111~

1.1

~
."tJ~n11ljUU

i1nI1~m.'i·'1

4 3 2 1 0 1,)1-J
--"---'--~~-'---•..--.-.---------- -----~--..---~.

2534 4 3 16 95 42 160
2535 3 2 17 87 75 184

2E,36 2 6 13 33 106 160



~lnt:JflnlJ'11~:;LnUf1ru!l1'1"1m~~m~n1\JtJmJ'~n~12536 LL~:;~~~ ~:;~UC,J~n')J'

iStJW''! t.J?"1l1foHUf'l f'l1~ (11 f"lJ'El.:n.1niSmJ~:;lf1ui\J~fit.J~~n~lt1~ 3 LN Wt.JU~'El'lf"l~u::jYlt.J'1f"l~'I"IU~l
r" t s..'

t:Jfl~~~YlfiYll'l nl n~t.Ju1"1l1f"lruf;1Vl!1~ f;1f"lJ~'lunL~t.J\J~l~ln lf1'lUU~~tJLU31U:;~~'aU::j'!l1

rIrurnf'll~l1i~'l L~U~111'ki'V111f1'1mhm'J~1~fu nlJ'bbrit"lJL~t.J09t.J~ul~~n~llf Cki~l LL~:;l~f"l'Jl~

, ""~ .•• d ~ ~ cf "" ~'" 'lv J'
"lJ'JtJmflmm LJ't.J\JLYi'aL'I"I~t:Jfl~~~Y1fiYll'1n1n~t.JU"lJ'a'lunLJ'tJUm~'I"1Iu

~l~fu 17l'JmJ~~il~Y1fi'l"lfl ~tl e.Jfl~~~Y1iYll'lnlJ'WtJU,!U ilun n1J'~n~11~ mh:J 1~~1

~l~nL~f~LL~:;U'Jn1LLYlU(Harvighurst and Neugarten 1969: 157)1~n~h'Jfi'l

tl'lrl'l.h:;n'Elu~dlutff'J 17l~~UJ':;If1UC,Jfl~~~Y1iYll'lnl~wtJu~lil 4 'El'lrllh:;n'Elu ~~
,

,qIa, •..• I. Q

f"l'Jl~~lU1J'(1Y1f;1~m~l LLtJ1n')LU~

2 ~1rn"11'a'I fl '1J'tlUJ'~1Ufl~'aUf"lf'J

3. ~ru!llYi"lJ'a'lLNL~tJU

v10J ~ & '~'l4 fl'Jl~L"lJl "'lLntJ'JflU rnUl'El'l~J''e)~,)l~~'l~'J'I~U'ElUlf"lf;1

tr
~tmfl:;LbW,)W"I~(Lin and Mckeachle 1970 306-310) mh'J~l r.Jfl~~~Y1fiYll'1

n1n~tJu0u ~\J'a~flui n~:;"lJ~'If"lt~~1 tJ(i'l f"l'J1~~1Ul 'kiLUn')~~'elU"lJ'El'lf"lt fl'J1~~1~1 J'(1"11~'l

UnWmJ U~tJnln~mmfl:;l7l'JbbDJ'~U1Y11'1~'lf"l~bL~:;~f"l~n!l1'1"1

11: •..• I oJ",,,, '" , ~ cf ""'
U\j&-J(Bloom 1976 167-176) . LVll~\Jtl(Jl,)LLu~Y1~'ElYlfiYi~f;1~eJ~'n~~Y1fiYll'1n')J'L~tJU3

'" dr v 1: Q"'%
Yi~lJ1n~J'~LU'tl'lf;1UYll'1LVl1UYlYlfiYi'ntJ

2 'I"I~~n~J'~b~'tl'lt1fUYll'1~lU~lJ1Yi~tJ

3. f1ru!ll'1"1m~'ElU

~lro~'lkrhn'tlfLLfl:;~~~tf (Harnlschfegerand Willey 1978 224) 1~\~U~tDLLUU

fl~:;U'JUn1J'nlJ'l~mJnl~~!lul ULN wtJull1ltJ1~fubLU'JAI1l L~tJ'JflU bfJfll"11'a'I LLf"ltJ'~LL~:;1Ilfu

~y!fiYi~~'l nu ~U~1'l1-«t~r;l'JbbD~~~~~tJfifltJ l'-m~~~YitYll'1m~WtJU~~l~ Cki 5 (J)'JLLDJ'~'IU

1 fJi:J~~'I"JJ'El'lf"l~~'ItI:i':;n'elut1htJfJn~~'IYll'1f"l~~Uf"lf'JLb~:;~'lf"l~'ellE! mf'l bL~:;
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2. .fJiJ"'~\lll'il\l'l.rnL~tI'U1.J~:;n'illJtI)'JtJ.fJiJ"'~\l'Vl'l\lfl~'tllJflffHL~:;~\lfl~ !l'l~ LY'lflI

fl 'J'l ~~L~h.JLL~:;LL~..:V~\lL"'l

3 'tl\lrl1.J~:;n'illJ~mU'U'Vl'l\l",~n~015'1.J~:;n!llJ tI)'JtJ fl rw~m~frw:;'1I!l..:!1.J~:;L'Vlfll"4~"1I'U

Yl'tl\l~'im~:;LN1St!'U L'll'U~r;;",~n~ (7] ~ fl1 'l~~ l?1~~~\J~nrll'il..:JYl'tl..:!ri'U "lJ'U'ltil"lJ!l\lYl!l..:!ri'U",1'a

tNL~mJ. dJW11'U

4 n~m~~1J'a\l11nISti'U",,..ntJn\l ~\l~11m~tI'Um:;vi'lL'Un~:;lJ'J'Un1~Wtl'Un1~~'a'UL-n'U

Yl'..:!flt;'ilfllJ'ltJ-nmn~if'kJ"''l l1l'alJfOi'lm~

'" d ~ ",I • 'l ~
~i n~n~~U~I'a..:!flt"'~1mN t'j\l'Vlfltn~:;'Vl'lb'Un~:;lJ'J'Un1~L~tI'Un1~~'a'U

1'a~LiHnLL~:;~1t1(Walberg and Tsai 1985 159-160)l~L~'U'a'Vl~~ll!:-J~!:-J~{Jl

~ .d ~J' '" ",I
'Vl'l\ln'l~f1n~'l (Theory of Educat ional Product ivi tyl 'll\l~Y'I'U~1~1~'lnLL'U'JfltilLntJ'J

,.-
nlJn'l~ ~njjlll'tl\l'tl1~1c;]L~~LL~:;'Vl~jjl.ln'l~L~mJ.i1J'El\llJ~~~'J~i\lm~~\l Lfln:;,x!:-J~..:!l'U~4'tJ"JJ'fl\l

" ,
'J'El~dHn LL~:;fl(1~:; 'Vl~~l.lmtl)'ElfilJ'1t1D\l n'ln~,.m~n'l~~m~l 'UtI)'l'Ufl'J'l~~Y'I~~n~~~LL~:;L~{Jlfl ~

,.-
tI)'JtI'El..Jrl1.J~:;n!llJ'~~n3 n~~ ~\lU,

••••• t dI ••.• t. A •.• 4
12 n'l~Y'I~'U'ln'l~ L"1I'U'tl'l~ "'~'fJ~Il?1lJ"lJ'U1l'tl\l1~11'l'J:;1l!l\l'Um~tJ'U

13 LLN~..Jl~",1!l~{Jl~t'Uifll,J

2. tli1'Un1~L~mm1~~'tl'UtJ~:;n'alJ~'JtI

21 m~'l(uL'J~1~1.m'Un'l~~mJ.

./ •.• ",1 w .1" t k
2 2 u~:;~lJn'l~rwLntl'JnlJn'l ~~'tl'Ufl rw.n'lY'l"lJ'il\lu~:;~lJn1~run1~~'fl'U'Vl\lYl'l\lIl'I'l'U,

~lJl~'Vltl'lLL~:;",~n~111~

3 tI)'l'U~.n'lY'lLL'Jtilil'fl~ 1.J~:;n!llJtI)'JtJ

,.-
32 n~~~\lfl~h~i''U~tI'U

,d 'i' ~
33 n~~LY'I'tl'U'U'flnbNL~tI'U

3.4 L'J~'l~nci!l'U~'l.m'Un'l~~LY\~Y1fl1,J
"



oV I d d g, oV <V £ d. 1 g, ". I <v. 1 dI
!7l~~~'L~"IHnt1,)'iJ!l,Jn'lJe.Jfl~~J~VlD'YI'l\lWm~mJlJ5'~n'El'lJWJtJ!l\lfllJ :i'::n!l'lJ~fln 3 lJ:i'::n'l:i'i'l'el

~'':J~~'J5'~~~tJ')n1Jrn')lrm~tJunrii',)lVtJ5'~'l\l1 ~l1nn'l:i'~m~n111 n~'l'J~\I ~'El
I

1 2 l1l'IJ~~tJ5'~l~tJ'Jn'lJf!\W~m~t\W:;'YI'l\l~'l'W~~tI'1!'1!'l'!J'el-:Jl1niStJ'WL~LLfi i'l'J'l~

oV J! d ~Jr <>
~'lUl5'(lY!l\1 ~~'tJ\I i'l')'l~m.WIVl1\1lPI1Un'! 5'L:i'tJH,"1,)1~tYfI.Jj1'W~~~

13 (?]'Jb~115'~b~tJ'Jn1J'"lru~n~ru:;Vl1\1~'l'W9f'l1~L~bbribbN'J\l1~VI~'Wi'l~

oV " oV •• " ~ d d" ~ d ."1 g,
'elf'l~l'W"flV'1'Wr:':J1~~'l.H~b'Wn'l:i"5'tJ'W"fl:;~1~1YlL"TI \'Wfl'l5',5'tJUblJ'WlYl'W

J! 1" d "d.1 <,,,, 1 oV d
&ifJ~ l~l.5'\H5'tJ'W'lJ'W11f1'lJ'El\llNb5'tJ'UlJ5':;~'lJn1HW Vln~:; Un'l5'~!l'W'lJ'el-:Ji'lt:i':;~1Jn'l5' ~ n~1"i1'el-:Ji'lt

'"lruJ11'\'~n'l5'~mA'lJ'el\lrIt bb~:;1J5'5'tJ1n'l ~1U~'W~tJ'U

3 (?]')mJ5'b~tJ1n'lJ~J11~bb1~11!l~'VI1\1ti'l'WiJ[f)'JbbU:i't?l1\11 ~1!nn'li~ n~'1Llln~'l'J~\I

4::!:,1 A •.•• CV I 4 LS tift I
r1'el~Jli~"im\l ~i"15'~jn~bl~:;~\li'l~"iI!l'lfl5''El1Ji'l5'':ln15'~\1b~:i'~n'l:i'b5'tJ'W'!J'el\l~lJni'l:i''El\l i'l'J'1~

~~~Ufirl1t1l1w! 5''fJ'lJrl fl "iIU1(PI"iJ 'el..:irl5'!l1Jrl ~'J5':;#J''lJn'l:i'~ n~1'lJfJ\llJ1Jni'l:i''el..:iLL~:;n'l:i''el'lJ:i'~Jl'1tJ1'W
1J

0.., d ~J:J~.v dt lV eJd .., •...•... ~ p t
~i m''lJ1'lml5'V'1n~lM\lU~'"J"HJ ~u 1~~n~l ~'"J~bU5'VILntJ'Jnu lJl'Junb:i'tJ'wr>'l'l'Wi'l':l'1~t

~ U~Twm n ::bD'Wl1l''JIUJ5'~iJ~v,fiY1~ rl'elc.J~~~J(1vtiYll\1n15'L~tJ'Wrirur;]~1 ~r;]f~l n [f)'JLL1J:i'~11\1
d.9 ..

b't-j(>]~f11'Wn'ln~'Eln (?]1~VUnr'lAm9tJl~1AiVl[)~~ ~b~:;~m'J~t91'!J~N'l.rn9r;]~VltJ'1LL~:;'l.rnn'l:i'~n~l:i''J~
q 'U "I ~l....

VI\Ie4~\llU~~tJ(1]1\11'jJfJ..:i~mtJvil'wm t:.J~~~~1'WnU~\lntJ~:;b~tJ~ t?l'elL1Ju

.~ 9.1 d d~ 'V 0 v cv Jt J( A d"J\J~ (B loom "1976 62·-69i b'1.J·W~"vlU'lVI,~r111~~1r1C1Jn'lJrl1'l~tY1'Wj'l'Wb~~~1n~-:J

'l~4'If,HdlW'El..:Jrlu5':;n!lu'j,~~\llwtU ~~'lJ'lJn15'~tJ'Wt'!J'el\l'lJ~~Lmn'Elf (Gager 1975: 31) n~I'J~'l

~ ,(::. g, ~ "'.' d ,,~. 1< ~ "" ItJr
n1 ~'iIl!l'Wflr;U(9irl1'i1l~~'WU(J]'El\l\~~b5'tJ'WrI1l~ml'l\'1ijbb"'i~lb'''j\lb'WVl~~{Jbl~:;P'l,)'l~tY1'W~'l'WYll\1

rI(11171~1~171f l~n~~1 n1~V'11~l71fdJ'lJ~1l1~'fJ1~tJ~~n~~fJn{J~nru"V1~~'el'll1i''l.JLMtJ'JLtJ-:Jn'Wbu'Wi'W1

v111'l.~dl(PIfn 1~t~!l\l1 "vl~b~~~]A n15'n~U~1'Wfl,)1~il~~ ~~:;'lbtJ 1~~tJ'W~i'lruf'lV'11~[;lf1.~~1n

•• d g,,,. '" J . d !(Jr "'.
5'1:?:b';',"H~~:;~f'i11~WlJi~96l9Mb~\l"JJ'LJb~f1~~~1f:\lYI'El-:!(2E)39 30) n~'ll)fl\li'l'Jl~tY1'l.Aj'l'Wbl1ij.J'J"l

l{j'Wr;Y1ll'JJ5'~~..:i~,v11l{h1n~tJ'lA~1~15'm~tJ'W~"ll1f7l1'l1'1iJI~~~'El'l~~ LY1:i'l:;i'll)l~~~'WJTUbrlU



F

l;('" d •• "1' '" J ~ oIJ' !("''''.''Irl':l'l~t 'VInM~lL~:;rl')'l~~'l~'l~(1'VI"'l'l LlJUIWiln 'l5'L~EJ'WL5"il..:J'WU1 n1~~V'l'W~'l'Wrl':l'l~t LI1l~I1l"'l:;LlJ'W

n n~'lu~'l f('ld~"ll':lEJliflSEJ'Wt~..:J1~,j1~ L~':llL~:;,J'Wf1..:J~'W

, '" '" d '" d '1 d '" '" !(J' "'../." ,~') 'W..:J'l 'l-n"'lEJ'VI;q'l-m~1.i'Wf1':l'l~L'1l'fJ~'UL5''fJ..:J'el'VIfiV'l~"JJ'fJ..:Jrl'J'l~tV'l'W~'l'Wll1l~'VI~11l'el~~

~~~'VIi'VI'l..:Jn'l~lSmmrn(J1fl1'l~(J1fL"ll'Wu~~ (Bloom 1976 42) 111~'lEJ..:J'l'W~~n1~::jr.rEJrJ1rlfJ'l~t

~U~'l UL~~"jJtl..:JunL1EJ'W~uyr'WfirlUC-j~~~~Yli'Vl1..:Jn1 ~L1EJ'WrlcUl1lfll1~l1lfr)'el'W;;1"~"LL~:;l'1411 fOl.flI.

1979 Lwn1 (Tewari 1980. 535) 111~nM'l~'VIfiV'l~"jJ'fJ'lr;lfJLLlhlJi'l'l1~illJi'tlr.J~~~~'VIt';j"D1

~ U~'l'WfOlru(;l flI1~ 111f"lJ'fN'l-1nn'l~~ nM1~~'l~'VIEJ'l ~EJ1'WfjLfJ'fJ~ LUEJLI1lEJHfn1~~ Lrl~1:;"h~'WYl1'lV'lU

rJ1 1J~~~'l'Vl'Nf<1cU(;lfll'lMl f"jJ'fJ,n1nIStml 'l-~5':;~u~fiEJ~~nM1iJ~'VIfiV'l~LtflEJI1lN11l'tlr.J~~~~'VIil 'W

';j"D'l~'Wj'l'W'VI1'lfOlru(M'l~(;lf 'W'ilnr.nm1'Wn5'~run'lf r.r'W'VI~f'ld(2523 : 49-50) t)~~111 LL'WfJ~1U1

(2528 6f,~69) U(JjtJ1l"'ll1l1U (2529 51~59lbb~:;~U'W'VI'lu~:;1V'l11l~:;Q~(2535: 99-102) 111~m~'1

'I"lurJ'lrl':l1~i~'Uj1'W~~ dj'Wr;lr,lLLU5'~iJ~'Vlfi'l"l~'VI1'lI1lN lJi'ilC-j~~~~'VIi'VI1'ln1~ISEJ'Wfl1rnlJ1fl11~I1lf

"'11n~~n n'l~ mfil C-j~LL~:;'l1'W~4'EJ~~'\.1u~'\.j'W~'ln~hfJ;;'l" ~'WVI11if~r.\'EJiJfl1fJ1~L~'tlrJ1

fOl'J'l~f~'W~1'WL~~iJ~'VIfi'l"l~ lJi'fJr.J~~N~'VIt'Vl1"n15'iJm~rl rulJ1fl1'l~I1lf'JJ'il..:JunISEJ'W~'l,r'W~r.rEJ~'l

'1 d d d."( "'''' '1 " , dJ '" '" J! !( J' ..•.~'W~'"l'VI"'l:;flInM'l(1'llJ'ld~'l LL~~':lfin1~~~m'lU'll?EJ m~~mn L~EJ'W(Pi'l'Url':l1~tV'l'Wj1'WLI1l)J

, ~
~'l~fu~fin'l5'¥i"'l:; 1~fOl':l'l~'lb EJL~~'il 'l-r'l-~'l-rnn15'~ nM'l1111oinfin1~~'il'Werl'il~L~1~Ll1lEJ111

L~'WteHLU:;:)fin'l5'~bLf1lnL1i'l'lrl'UL"llUn'l~Hnfi~'ilu'Ii'fJ~L~1~LlI'\.m~~ti'tlEJ (Bloom 1971: 48-49,

Lee 1984 67-G8.L9~ ~'Wl~'J~ 252,320,n5'~~"D'ln'l5' 2El35 114) n'l5'loinfi~'tl'W'1l'tl~L~1~LlI'W5''lEJ

1.jflrlf1 (Bloom 1971 48-49.Lee 1984 67-68.L9~ ~'W'WfJ~2528: 20,n~~~"D'ln1~ 2535: 114,

Mcmenemy and Smi th 1973. 33-36) LL~:;1fin'l5'~'elu'Ii'el~L~~~LI?IEJ'l;]~'elm1~'el'ULn'U~~n1~bLri

'elun~nH'",lEJ~'fJ'U~1~1 lLUU~m~~'lL1'"l~U ~~tfILL1JutJmXI1l(Bloom 1971: 48-49,L~~ ~'W'WfJ~

2528 20."'l~'ld ~EJL"DfI253011.n~~~"D'ln'l~ 2535 114)

• '" d."1' "'''' '1 tJ , dI "'." '1 J! !(J'~'l~~U n15'flInM1lJ 'ldm bL~:;fJfin1~~~fn1~'ll':lEJ m~'il'Wn L~EJ'W~'U(P11'WflfJ1~tV'l'Wj1'W

". ,... ". 01 4-

L~UWU1un15'~4'EJrlf'l'n~~r.\'EJ"'l:;l;nfin15'~'ilu'Ii'ellJ ~~1~lLUUn~~ti'ilEJ LL~:;~fin1~~~'Werl'tl~L~~~
lJ q



7

,

'l.1nL5-m~~n1f'k1'vnlwnl5'iStJ'Umij'el'Wn'W(n5'~~'1l1n15'2535 114) ~'J'W~fin15'~'El'ULU'Unmii"li"l~

'tr'tJLu'tJ~fin15'~~l~'l5'(l [11'EltJ~'U'El~i"l'J'l~rif'El,ml5'''lI'El-:nln~tJ'U1~Lij'U'Elth~~ (B loom 1976: 125)

,,9 ,., 11 J! J ~ QQ J' ~ •... dJ I I Q~ d
LL~~Lu'tmlnm1f'1l~1 b~lrnN'(Pj(L9~ ~'W'W'J~2:\28. 20) 'Jl~'V1~2 ':lfi'U ~':l~m'1l'El':ll'Ul~:;Lll'tJ':lfi'V1

~1~'l5'(1·1btJ1ih1n ~tJ'WiJi"l':l'l~i~'tJ~l'UL~~ ~~U

J ~ ". '" J! !(~ .•••.• '" ../'"1 L'Y'l'Elrlm~l"l1~tJn'Y'l5''El~Yi'l~n1n5'tJ'W~1'l'Ui"l':l'l~t 'Y'l'US'l'ULI1l~"lI'El~'UnL5'mA'V1~t.J~

~~~'V1t'V1'l\ln'l5'~m~~'1l'li"lrU(j]V'l'l~(j]f~'l

..J ~ 1'" '"2 L'Y'l'Elrlm~'lt.J~"lI'El\ln15'~i"l'J'l~'1l'Jm~~'el

. I d1 •.• '" ::' •.• d ~I../ 'i' '" .•• .,.,
u5':;'1l1n5'i"l'el'Um5'mJ'1l'U~fitJ~V'lm~nu'V13 bNL5'tJ'U~'el\li"l'el'U':l'V1tJ'li"l~~\I~':ll?l

~5':;'Y~~n'l~'H~tJ'U~'1l'li"lrU[11V'l'l~rnfi"l 011 Jl'lfH~tJU~ 1 iJn'l5'~n~'l 2539

J' '" '" f..l ."1 !(~ '" 1 '" ... I:L'tJ'el~'l'J'1l'li"lru(JJf3l'l~[11'V1Lu'Ui"l'J'l~t'Y'l'US'l'ULI1l~'W':l'1l'li"lru(JJV'l'l~tlI•. fl 011

i"l5''tJ1JM1~LUm-l'l~'1l1i"lillrnV'l'l~(;1fi"l 101 f! 102 5'~~tJ.ff'W~fitJ~~n~'liJ~ 1 LL~:;~'1l'li"lru[11V'l'l~[11f•
i"l 203 i"l 204 5'~~tJ.ff'U~fitJ~~m~t'liJ~ 2 (;1'l~~~n~(J]5'~fitJ~~n~'l(J]'El'Urif'UYi'V1fi~nn'1l2521

(1l1JtJDf1JDN 2:,33)•
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.g~"f "' ••• .,1••• £.c ..•... r~ ••
I, W11nn11luqJln'Wn L1UU'YltJr~~¥'llJ~'YlfiVn:Jnl1L1UUPlClJf11f11~P'I1fll'UJ1Utl-.1

n11~n M-l;JflU nvoJ:ttl.,'lYl1-.1fJl1L1UU'UfI-1l!n ~,[JU L1.11::~u.ru31 flUlJ~m~nil~3 t~L1UU ~1Nti'ltlU-

'iiVlU1P1lJ~fil~~(TmJ~"lI1P1cWf11f11flf11fti'l 011 fllti'lLWU~ 1 ilf111~n11'l 2539 ~ih::IitJ~~Wl1

,q ••• A ~ •• ~ ••• ~ ~.J •• OJ •• ~ ••• ~ _~.J .!'1
L1UU'l'lllfltuf11"I~f111LU1::~U"ll'mffUlJnmnuYl 1 ~1tl bU1::~lI"l1'J1J1JUlJnn'M"IUVl2 L'u'W'0'

"I " ..,,\ ell •••••• ..J' ";t.. d !-tl •.•.••• .,I."
2 WITI\tlP1'l'l3J'lI'lm\tl~f) mn£JtN fI11tf11LUUn'l1~m.hJ'OlJLthJJLnllLLnL'lJUnL1UU'Yl1-J

fl'lI2-JZ~U31W~lJUJLWU-1y.jf)'lU~llflcWf11f11~f11ffl 011 L~ul.;nfinl1~'O'WLiI'Wn*JcitlmLfl::~tlU

LtlU11U1Jflfl~

2,1 LLUUn~~Jcitlu~l-J1u(i..'j nl1~ILU'Wnl1L1UUnl~llu'lU,xtl..'jLWUtJnii wH'u. "

~1LQUn 11lMm LP1U~P1n~lJl!n l1UuvrbJ ~lU~ ~11.h::fl-1fllL;lu'ln'Wllci ~hUfrU ~1~ nm l1U1LflU tl.. "

Ldtl~11 uLLe>ifl:;~~th::~'1flll.;{~1l LL~ul~ih::nllmLfl:;'l,x LLuutln~ ~t!n L1UUWi(u f111'l~u.tIlI...
~ .•..•...•.. ..1 cI:-' d •..•..•••.••• 'I
r.I ml '" U~:;M)U'l~fll'lllJl~U31Utlnti'l1-1 LWtlf11j"l~~tl'lJFI'l'l1Jnl'l~Ul ~lnWU'l'l'WnI.ffiU1'lU L~

U'"iHltlU nwi'll" 1u,m.h::~"fl1"il n ~~u~:;l 1¥ti'l'l1lJ"lbUL,..fl'0~1Uzt1LLlIUrltJ1Jti'lflfl

•••••• II •••• 'i' 'l1( ~ d
2.2 LLlJU11Ul.Jfllf'l~m.J1Utl" nl1P11LUUnl1Utln,..1l.,'jL1tJ1.1L"'UL"lI"ll"'LU'OW1.,.,.,

tJ1::ntlUPl';lU lUfll';lI~J1 ~1tlU1..'j LLUU-nn~~ LLfl:;UUUYlfll~tlul1¥t!nL1tJu~mil"1uf11UL'll..'jlu..
•• 'i' cI -- •• PI .J_ ro;!flllU 1l~1:;LLfl:;IJ.'W:;UlJ1L"'tJlJtJ'l~mUUVlu1n~'l

.{' q r~ d v .at ell
3 ~flcflJ~'YlfiVl1-1n1n1tJUti'lNf11f11M11f111'~lJ1UCh'l1::"1lt.Jflnl1L1UU1"ll1

fllcWPlP11~l1lfPI 101 fl 1021U1::;ru.ru).rfiu~~n111il~ 1 "'1'O~ll'\tilf11f11~flf t'l 2031'\ 204 LU

•• ~ •.• .g _~.J .J ••.• ,q q '" r •••• .,I ~ ~
1:;~U"ll'W~flmJ nn'M"IUVl 2 Vlnl~"L1uU')'ll1fltu~"1~11l1 ti'l 011 fllfllL1UUVI 1 un11l"m'M'l 2539

LrIW '0'
.¥, 4 .•••••• '" r ••

4, tllIrl2-J~YlfiVl1..'jn11L1tJU'l"ll1I'\f\!lJ)rl1~~1 fl 011 "'~lmN ti'l::U'W'W'"llnUlIUVl~~tlU

t)"'~flilJ'IVl1f'Yl1..'jn1111U~7n1flcUfl"lfl f11ffl1011

1. LthmlJ,)Y11..'jlun1'L~lJ r~fli~~VI~1..'jn11L1UU~'ll1t'lrllPlrllfll1lf'U'D-1w·n L;uul u
" I

'1:;~lI1'u311JUlJ~n'M'1UYl3

"2, Lilu U.U';l'¥l1..'j'l ,xfl1l1~ flU'ii"ll'lflruPl "1~ f11flu n: ~u1'u,r i1UlJ~n'M'1L"~m~1LL"::~1....
!otI " ,.J ",..1 •....1 ••• '" ."

U.U'l'¥l"'''1U.fl~tJ'lJtlllnYC11l-.1Lflu')nuLUtl~1fll'11lJ!~'W31U Lfl1-1'IJl'I,nmL1tJW



•••'lJ 'VI 'VI 2

1 i1~4'tJ~~'1 e.J~vi11~e.J~~~~VltVl'l'l fl'l n~tJUPl ru~~1~ ~f~1

.., ",aI 1:( J' '"
L. 'Jfifl'l~(;l~'J~~'el1JPl";n~t YlUj'lULl1I~

3 ~fifl'l~ 1~Pl'J'l~'lhm""~'enrn ~m~~ijPl"J'l~~~Uj'lUL~~~'l

"'•..J J .,
4. 'l'lU'J~tJVlLnm"lJ'el'l

~'l".,flJ bbU'J~11\b~'1Vl~~D"lJltN un fl'l~~ nm Lb~:;un~~~VltJ'l L~mnu ~'J bLtl~~~'lfOlcy

f11'l'l1~iJ~VlfiYl~ f11'elr.J~~~ ~Vl'€'Vl'l'lfl'l ~~t.JUrl cWl7l~'l ~ ~f"1l'el.:Jun~tJu~ttlliJ1 ~'1~'elltlii

bYlJ'~rl'aVlv1(Prescott 1981 17-46)11iJ1mh'J~1 'a'lf"ftl~~n'au".,1'ai1~4'£J~ije.J~~'a

~"f aI •.• 1:. •.. aI aI.1 <lI

r.J~~~~Vl1iVl'l'ln1J'LS'mmr:u~~1~~J"lJ'a'l'\.mL~mm 6 u~:;fl'lJ' rl'a

1 'el.:il"ftl5':;n'ElUVl'l.:i~'l.:in'ltJlr1lbbr1€~5''lfl'lJ'b~1cyb~UL~''lJ'el.:J~1'1fl'ltJ ~"lJll'lYi ~'l'lfl'ltJ

,.. I I ••• I ,

"lJ'ellJn YlJ''el'lVl'l.:JJ''l'ln 'l t.J LL~:;~n~ru:;Vl'l Vl'l'l"lJ'a.:JJ''l.:Jfl'ltJ

2 'a.:Jl"ftlJ':;n'a~Vl'Nrl'J'l~fn 1r1lLLnrl'J'l~~~iufi'JJ'el.:JYi'aLL~ Pl'J'l~i~iufi'JJ'El.:JYi'a LL~

n1J~n rl'J'l'-Ji~iutfJ':;""~'l'l~n 1 LL~:;rl'J'l~i~iufi J':;""~'l'l~~'l;n1urlJ''aurl!'l

3. 'el.:J1"f1l1:;n'ElUVl'l'l~~UfiS'S'~bL~:;~'1rl~liJ1bLn"lJUlJfi11~Lilt.J~ 1l1::LYiN rl,)'l~LtlU

'el~'!I'el'lrl S''elUPlf'J ~ll'lYl bb'Jl1I~'el~Vl'l'lli'lu fl'l1'elUJ'~Vl'l'lli'luLL~:;j1U:;Vl'l'lti'lu

4 !l.:Jl"ftlJ':;n'ElUVl'l'lm'l~i~iull~""~L~m!~m~mnu liJ1LLn rl'J'l~~~iufi'1J'el'l

•.. aI •.. d 'I •.. aI "' ~..J., ..J~ ""
un LJ'tJunu m'elu ~u'Jt.Jbl1lmnUVl'lVl'lJ'lULL~:;Vl~NLS'tJU
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13.~~~1Jn~n~iJVI'l~n'l~1Jf'lJtil'U( Se if-Adjustment Factorslll:mi Uf\J~'ln'l~

1JfiJrn':11ik;hniJ~1l'l':1:;~'l-:!1 n'l~\,\,~~-:!~/t.JnVl1-:!fJ'l~~nr

'tl'U'l~[Jl')~(AnastasI 1961 142) 11;1~fOl':1'l~\'~'U~'le.J~~~~V1tVl'l~m~"'u'U

'" ..f'1.~'1J:'J' "" ".1 J! ••••"t' 01 ,01 ''''II ~ ••r!(utilPJ!'l~(11d'lJ-J bll'l"JJ'U~¥.!n'lJfJ'lfOllJ~:;n~'lJII'I1'Uii;',lJf\Jf\J'lLYitl'l'aEJ')'lL~m LL[;Jtl'l(11'il~mrltl~'lfl

1J~:;mliJ~'1U~'U1~n L'llUn'ln'el'l1'"l1~VI1~n'l~~m~'l(11~'il~'"l'l.~~~'Ufl~LL~:;m~1Jf'lJ[;J'UVI'l'lm~

~m~'l LL(?]mh~l~n (11'l~.j'il'l~1J~:;n'eliJVll'l~1'U~~tfC1JC1J'lntJ'lfl'lL,j'U~':1'U~'l~f\J~':1'U~n'l~ile.J~~'il

IV ~ d ,

e.J~~~~V1flVl'l~n1~\,~tlU'il~

V'l~~~bJL'il~f (Klausmeir 1961 28-29) l~n~'l':1~'lrn':1LL1J~~iJ~V1fiYi~j;]'ile.J~~~~V1t

'YI,),!n'ln1mm tUlJlPJ!'l~(?]f~'l1Jnn'eliJ~':1tJ~m:r(u:;'1J'el'l'l.1n"'U'U ~m:rCU:;"JJ'fl'!flt~n1:tcu:;V1'l'l

rn ~mlYi Yi~~n~~~~:;~~'l'!fO)t\'\'~:;'l.1n"'tJ'l.J~n1:t('1'-!:;"jJfJ-:!n~~W~~:;\'LN~-:!L'"lll'ltl'U'anLL~:;~':1LL1J~~

~1~C1J~~~~iJ~V1fiYi~j;]fJe.J~~~~V1tVl1~n'l ~"'tJ'U"JJ'il-:!11n"'tl'U iJ~~~

fO)':11~Yi~~~V1'l-:!~~~-:!1~\,LnM'l~! ~1';11~~~l\,L~:;fl'J'l~~~'Uj1'UL~~

2 fO)':11~Yi~'il~V11'lmtl1l1Yi It~LLnWJ1~~'1~1~(1~1'U~n1:t:;fO)';11~LL.;j'lLLN'Il'il'l

, 01 dol
~'l'ln'ltl \'L~:;m~~~"JJll'lYiVl~

3 fO)':11~Yi~'il~V1'l'l~'1'\4~[Jl1'"l1I:LLrifOl'J,)~~'UL'"lYl~'Ufl~ ~i'1UU~LL~:;1jfl~n1l1Yi

5 'il'l~

6 lliJ~~'lVl1'lM'iliJfO)f'J\'L~:;~'lfO)~
"

LL~~~~ni (Maddox 1983 9) n~l':1~'l e.J~~~~V1tVl'l'lm~"'U'UflrutJI~1~tJI~'U'il~niJ

'tN~1J~:;n'aiJVl1-:!~~1Jf\JC1J1LL~:;fO)':1,)~~1~1~(1V11'l~~'il~~!ltl~:; 50-60 ~'U!l~n'lJfl'J1~YiEJ')tl1~

",.01,,! '''. I '" '" t< J' ,'" 'i' ~ J!..J IILL~:;':1fiY'lm:tl!ltJ'l'i~lJ~:;~V1fill,)YidtltJ~:; 30-40 bb~:;'1J'U'El~niJb'Eln'l~Lboz:l:;t'l'lL\'':1l1l't'l'El~tl'U1';r'ElU~:;

dAd ~ ~ A~ ClI d d I. q, Q 0 II J Q I •.••

10-1!:.\,\,~:;fl')~~'U~tJn'ln~tJ'UVI~')fiL~mJVIU;J,i:;~V1fi1l1YiVl11~e.J~~~~V1fiVl1'lm~L~tl'U[;J1~n'U

'1J! "'. Idol •••••• , X.,( 01

iJ\j~ (Bloom 1976 167-176) WIL~'U~~':1b\'1J~V1~'1.lVlfiYi~[;J!le.Joz:lt'l~~Y\fiY\'l~m~L~U'U

Flru[;JPJ!l~(ilf3 tJT,)LL1J~~!l



...... ~ .....
IIH1'U'lrl1atl>:1 ~"""'-¥""r-'<>-t~t'lt

C ~ 11
ft'1U fi'UJ &'~.i<\ 0, •• ~ "" •• -' ,

,
ov 1 l' •. '" ~ ,,01 , 01 ~ ~ 1 dI dI ~

flru'tln~rt-!:; 'W~I'l'U!J'l5'Nrull'tl:;~(9I i~'Jl!J-:Je;jl5'tJ'1.mmJl5'mJ"D-:J"'N'lml-:J llN~-:J ~ rJ'J1Nn~:;Pl'fl~'fl •.'l.J

01"., Ji '" 01 "" ~ ~ ov ",..I"., Ji •• ''i' 01 'i' •..•.
'VIN (9I'elb'U'fl'W1 'J"l11'V1l5'tJ'W5''JN'VI-:J1"I'J1N~'IJ b~ lb~::;'Vl~UI"II?1'VlNPl'flbU'fl"''l'J''1l'llJ1'fl iN l~tJ'WLl'tl::N iU'Vlf'l'l.J

l~ tJ') flU i?lUl'fl-:J1'W'Vl1'l~'1l'ln15' U~N L~'fl~'l lLI1i~::;fIU~::;iJrJ':l'lN~'U1~Ylf'l'UrJ ~ LL~:;2-JL'UYlf'l"r~'fl Pl'UL'fl'l

LLi?1n ~'1\lFl'IJ1J'eJnlll ~'111n ~mJL~mA"')tJY'!,)'lN~ul"'lLL~:;n~::;~'eJ1'eJf'U nfOj::;Ln1fln'l~~tJ'Uf 1~~'ltJ

5'') (9ll~,) Vi'll';' e.J~~N ~'Vl~'Vl'l'l n'l5'~mJ~\l n~'l11n ~tJ'U~L~tJ'U'eJ tJ1..:J"IJ'l1flrJ'J'l2-J~'W1fOjLL~::;"IJ'llflrJ'J12-J

dI dI t!
n5'::;Pl'fl5''eJ~''U

" ,,I l' ". ~ d , 01
n'15'~mJ u5':;WeJU~1')tJ n'15''DlL'W:; "D-:J"'N'1 EW-:J n'15'U'fl n, @'1~'l"'N'ltJ'll'fl'l n'11LJ'EJUn'lJ'~'eJU LL~::'l'l'l.J

~~::;l~11nC5-mJ.'in n'1J'n~'I'l.A~rml'Wn'1~wEJun'l'j'~mJ n'lJ'l~lNlLN ~'l"'N'ltJn..:J n'lJ'''1l).,ll''1ltJ ~1"'U

n'1 ~1{,ffCl() 'l~J~'\.ru~'4U 1~l"'2-J'l ::;~2-Jnu ~ ~tJ'U n'15'l ~-ii'ill;j'tli1'eJ'l.m ~U lL~:;n'lJ'Lln1.'ll;r'il1J n'Y'l1'fl'l

l~'iJ Y1"'ll5'ru'l n-:J1Ji'')ll.llJ'~n:a'Vlfly~'tl ~'il t:.J~~N~'Vl~'Vl'l..:Jn'l5'~tJurJ NPl f'l1~1Jl f~tin n'lJ'

~ n~'ll ~Y'I'J'l2-J~'l A nJ 1Ji'')LLU5'Wn"ln~'fl "(4,)'l2-J~~ Uj'l'WL~2-J" ~..:J~tinn'lJ'~ mt1"'~1tJ 1 i'l'l'Umh'J

"ti"lrJ,)1N~'lrr nJH ~'lU

U~N (Bloom 1976 32l1~~(4')lNl1A'WH~'l"~"1l'l1'W'i:~'l~tJ'W tlfltJi1'J1u~nfOj::;iJ~'l~U

Ji "1. 1 ,d L' ,d1 ,~ ••• J Ji ~ ,IJ %.If J
lU'flHl"'l'l n-:J1tJ lJ",1 tJ'l n i?l!HU'el\l nu n~1,) rl'el 'fl~ b'W~n~ru::;'Vl LU'el"''l i"'2-J~:;i?l'fl'l'fl'1 rIEJL'U'fl",TYl

.al J! 4"\ I 0.
1

Q n ra Q £ J' .aI f} ..,
l.5'mnml"'') ~@'ItJb'tl'l"l'l ::;'fltJ'l-:JtJ-:J':l'D'l(4l;1...li?lf'l'l ~ i?l5' ,)"l1'l'J'VltJ'1f'1'l~ Pl,' LU'fl"''l n'l~L~tJ'W iU~:;IflU

",rl'l 1~::;~-:J'fl~U'W~N2-J~ j'lu~~'l11m~tJ'W1~nn'15'~tJufl 'UU'l'l ~'l1J1'l'iltJ'l..:J~~'l LUU2-J'lri'ilULL~'J

d nl Ji ~ ''11' ,J'" ". , , J!'" nl !( Ji '"
~-:J~::;L5'tJum!m'l i"'N ,1I1" U'eln~'ln'W LVitJ'Vl'l-:J'Vl~~Dn~'l'J';l'l "tl'lum5'tJU'll'l VirJ1'lNt 'l"l'Wj'lUL!rIN

~9'l dJul 'Un'l5'iJmJ~'el'll '1rnj~::;bJ~lN'l nl iJtJu~'el..:J 1",~1 ~1J J'J'~' i?)*"'2-J'ltJ1~~1~::;1.jfrJ'J'l2-J

'l"ltnEJ1l-.J l{f~l-:J-r~ "'~'ell.jJn15'~'el'W~n 1J~:;~'VlflJl1'l"l L~tJ'l1Ci\ Ii lJl'1N w:l'1Ni~uj'lUL~N~-:J L,jU~..:J

del ••.• eo:, 01 J ov".". l;:Ji •• , nl .''''
'VINY'1'J1N~1 (4nJtJ..:JI?l'eln'15'L5'mm'l5'~'fl'l.A n'15''Vl~Jlll5'tJ'l.A2-JrJ'J'l2-Jt'Y'lUj1'ULi?)N'eltJ'1~ l'Y'ltJ..:J'Y'l'ElfOj::LlJ'U

• ov , ~ IJ nl l;: J' j( J ,;, J •..~ . I <>I nl 7::'1nn j'lU~'lrJ nJ'D':ltJ i",l5'tJ'WtN'l n'1l'W L,''J"lJ'tJ I.L~:;2-JUrJ'l'Jl'l.J"1fl..:J'tJ'WtlJ LL1JU'Vl~~f1n1jL5'tJUt \U

'i' ". d el !(Ji "'?I ". I ' J! ,nl ••• £ •.. nl
iN ~5'tJU'lJ'el'lU~l-.J~'lNI"I'J'lNt 'l"lUi1'LM)'l-JI.'LJU'el\l"'llJ5':;n'elU'fl~1P1':ltJ L"ll'tJLlflmn1J Ln'fl'd'tlrJ LL'tl:: 'fl~'ltJ

(Gerlach and Ely 1911 13'l~n~1')ti..:JrJ,)'ll-.J~'lAnJ"JJ'el..:J(4'J'l2-J~~'Wj'lul'tJn11f1JrJ'J'l2-Jfl"'~
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'1J'fl~'L1n~~tJ'WfjfJ'"J1~~1A'CkJc;)'fln1~~'fl'W"JJ'fl~t"1tlJ1n f1tfOl'"J5'fi1U~~~ "WJ1lJt~tJf)tJ"JJ'fl-:Jun ~tJtJ

d ~ 11j/ I ~ d tV ~ Q f} M i-' d IV I f.I ~
~'l"I'fl'YIV'J5'''V~:9:Mn~'jJmJt~~~Jt"~'flUn.JV'I';1'1~·t~(9:lJl't11il11J1(115'~1'LJ'V'l!l'VI9:;5'Uf1'J1lJ~~lJ1~ e.JL~tJtJ"l:;

U \J oS tit \J

'l~(5-tJ·1~~Wi.'l~;t-nl1r~lJ'YI~~tJ'W1~~'l~'~1tJ~'Wl(9ltJVilY~'l ~~"1l1f1ill!?!YJ!1~ f?If" ;-:1 fi~'fllf) f"l~'fl-:JnU'fl'il1LU~

- - d 0. I, d 'V .at. J' 1 J! ~ ~ • ~ 'Pel .s
(Ausube I ;%8 b:-,) 'VItifi'lJltJ'"J'I 'n1~\:i'm,(t~~bn!7I"l1'W"~11n1:i'L:i'tJ'L,(i~-:J1~~'L,('UC;1L5'tJ'ULfOItJlJ

~'L~~1'W;~~~t1~ ltJ-:Inu fl!)1 ~fl~1J1~~~9~vI111An15'(5-tJu~-:J1~1J'Lrufjf"l!)1lJ'lAlJ1tJ"d \J - -

~1'lA~UUnn15'~ m~n'h't/l" mh:J ~-:Jr)!)1l-J~1fJCkJ"f1!)1lJi~'U~TI.JL~lJ" 1~~~1tJyh'U

'fllYn~Yrf'l~ 'jt\1'l1J"1l~'1!(2522 42·-44) 'l~n~1?~-:Jl1CkJ't·n1'Wn1n~mm1~~'flUf"lru!?!YJ!'l~!?!f 1'U

1Nb5-tJI~~rfitm~ n~1 (9]'flU~UtJ1"11CkJ1Al~~mo/ILn(j)~u1Un1n~mm1~~!lU~"1l'lfOl rufJ1YJ!'l~fJ1f~L~U-nl9l

," "'1.1 '1.1d clI 0 '.Id fJ dol d IV ~

n1~~mal" rl')1m~ ~t1H'JJtI~~L~m)~?'lifi?'5'lJ'D'l!71'lJtI-:J~L?'tJ'UbUYlU 'lAlJ1mN Y1-:J100,Jfl'lr'J:;'lJ'fl-:l

jJd ' J' .0. ,.,d dI ~ d d j.l lV t.l~ r I ~ ••0\

~Lnl'L~ f1'11lJi'l"luj1'Lnil1lJ"1J'fl-:l~~5'tJ'W'lA5'~'fl'L~1Y1~ntJ1'lJ'fl~nU~~5'mJ'fl-:lf"l1J~:;n'flUmm'W9:;L1J'l.J

~ a.' G.' & J 0 " a ~ ,....oJ I & tJ.a.I d.al ~
lW)U~fIU'L~5''fl''llmmn15'LLM','l'fl'fl n'Vl1~'l"Iq i'ln~5'~n1nJ'mJ"JJ'fl'l ~L5'tJtJn~'l'JfOI'fl ~L5'tJtJYll9ltJU

'I/Jr Q d d oJ 1 Id I cv Q 1 Q ~ I lV

A'"J'l~t'l"l'Uj1U1 'L~'"J"lllY1t5'mJc;j~L~:;Wt91tJtl1J9t'l"l(9J..J'LJI'l"I~ f1n?'~1J'LJ':l"ll'l'W'W(Jl'l-:Jn'W.,"

lUyi'lU'fl'lL~t.J')fi'U'h~YJ!'l~ ~~''l''rnD."1l(2~126 7) 'l#ln~1':lH~'l "1'Un1~L1tJUn1~~'fl'W

".eJ 0. dJ d ~ oJ 0 :Vl I::' 'j.) d "d J' !:
~L~mJ9::;\n 19, f1'1'I N'lfJ n~ 'IlJ'lA~!l\5'tJ'l,(r,U~'lYinlWlH1i1~ t~i'W'LJ~L~tJ'!.J9:;rMN1J'l"ItJ~1'WfOI1'llJ1\f"l':l'l1J

~'llJ'"l5'm~N~ ~'\AJ ~1~(j)1lJ'L-1~n~(J1?YitJ'I n1~~~t.l'LJr.fl UL~1tJ'flNL5-tJui9'l n~'l~4'ltJ1tJ'lA'ltJ1 n ~tJ'Ut

91 n~~~ d~h.r~'LJJ'l'LJri'flH~~::;L5-t.J'W~''fl'l~~::; L~tJWI ~ n~'l 171'fl'lU'fl tJ1-:J1#1r.J~~'l119)~41LDW'i'fl'l iri'fl'LJ

d dell"; '11' " J • ,d % d
9'l9::;\~tJ'WJ''tJ-:J'fl't~C91~::;l?I'"lm~~:;J''"J~H~'"l"lJ'\.r\~~:;"1l1'\.JI'lJ 1J'"l'lYJ!5'V'1n 19)(2525 43)

't" n~'i'l ~~~1 ~'L-1~~un L~tJ'!.J~!lU'hj ~1'W~nnl:V).t\.J~1"JJ'fl'l'il1U~:;~'l rf n1 J'~tJ'Ut~ri'l~tJlf) 1~~'l

'''\.In~mJfjfl111Jf. ~'\.JJ1'!.J'WL~tJ~'l"I'6(1]'6n15'~mJ?"ll'l'\.1'\.l'

~'l n~n~1'"J ~'>1~'1~c1iu un n1~~ m~t'l'1~I1.ifA':l'l1J~1fJ CkJlO1':lLLlh "fOI':l1~f~'!.J~1'!.JL~1J"

~1jU'fl1OJ1'l~'>11I91tJn~1'1~~1Jl~~1 lO1?wu?,~fj~Y1fi'l"l~l'i'fl e.J~~lJ~Y1i'Y1'l'>1n1?'~tJtJf"l ru!?!YJ!'l~[ilflJ'ln

d ~ .v "' "d !:j' ""'VI~il1l'\.mmtJ 1 m~~1J?'nfOl'fl"A':l'l~1\'l"ItJj1'!.JL(9llJ'
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....- •...•......2.16n1i~i1~~~UA11~ZWUJ1UL~~
.., ~ 'I'i'''' "AI ••••••• .,..,. •••• "

fl1~P1nl'H1U'Wnlnl'flU LU LNl1EJU ~J:lJUUUfJll).JUU'JP'l"Vl~~!J~"7YlUlnl1l1UU!

2 n~lJ"L",qJ 1(£llI,yillU ~~nftl 2526: 156) f.1tl

1 Vl'l~~0 l1croU!Vt lUU 0 n:u 'JU.O11 t,l~Utl1flO l1cruU !Ll'IU1fln lmUViU~10 if..,
••

I1h-31tlfluiiU1LU'flf (Bruner) Li1u'\!n~"1l'1Ul0l1(;Uui1 UO~1JO

.•.•.•.• ",oJ" •.• J .•••." 11. !.J: .., " • G LA 1..1
2. YI'l~!J0l'L'JtJU1V1LUUr.J£llt.lillfJ\l"ll'fl111fiO 1'J' Ll--Il'lI~t:U(lI~11Jl'C1U1Lfln ~ \l

d4 .1 ~ ••.•'i' ." •••.•••.•••••• ~ • ~ .., r
f\}Jnflf11YlVlVi-3un::M~ L~ Ll'ImmlULU (Gagne) UO"llffi'VlUl0l1L1UUl Luoq1JU Llfl::fl l1illU

TlftOftl (2526 162)1Plu~u11tt1UUUfJI1).JVl'ltt5n11(1Uwi!lfl"'0IWlU 1111

d. "'_1 ~ -3: d.., ••• ~.!"l •••
n"J LU l"ll11'JltJ ill t./fl Itru fl',U'YI'~1'fll'l"'Vl 1.10 l1U1.1fD-3L1JtJtJfl).J1"ll10o 1::U <JUO11L1U1.1

'" .J:" ""••• ~ d •.•• ",.,l •••.•• .,l"
~l~'J~ l'l1P'lf1J'JfiOl1tJ 'fl-30 lW lULnJ~10 U-JfI~l0 I",U ""''J'lIfI'YI~:: L1UU",11l~).J11C1f11ViVllFltl-3011

f •

'" ~ d "'. ~ •••• r • 11 " II_Ifllfl1 Io'I"'lL1n'YI~l'il::ll'lfl"'V11f'11)011'J1I'111::"''''',U (Task analysis) ')1 1::ntJ1J;,\,)U'fl:: LJlJ1-3

••• r ~ d r. I .,,,.
fn'J'1l1'111::",..,IWWt;q:;lJ2 f1-3P'l1J1::0flUL;,\lLO

v All'" '" d .•• rAI .,l ". oJ
1. mU1J1 'Unl~1)U ",lJ1UM '~U1Vm1f1'tNP'l1J1::01)1J'YI"''il:::''tl~llVn)L~U1).

"" ., • d •.•••.• d
LU1l'l-nL'HlJ",1tmflnOlnLOUnl1UU

••.. A oJ 11'" •.•••.• "" d .•••• ..t 'I'
2. flllflUlutmM LIi'lUOn·'~li'lfll~1JlWf)"'llY.'£lVi~l1tU1,)1"ll::MIUlUtl"'l LIi'lO'fl'W

•.•. d
Llfl:::mN CMf11'Yi'YI2.1

.,l"
~).J11f1fl1WVlfJl11-3011

. i
i T

A D

•

i T E

B C



14

'" ." JI ~d Jr "d Jr ~
li?1c.Jn'fl'l.J9:::15'tJ'Ul'U'fl'WlA 1j]'fl,:mmmA'fl'WlB bl~::: C ~lnmA bb~:;n'fl'U~:;b5'tJ'UL'U'fl'VIlD (;1'fl..:!

~tJ'Ub~'fl'Vl'lE mmrw n'l5'~'flUm~~:::~~~rw B,(',A,E,D 'VI1'flE,D,B,C,A ..,~.., n'lULtJ~:::r.\'1?\

.., ':' ~ oJ JI !:)f J! ~ 'I ~ •• J!." ~ ~ ,J' '1. I
'VI~n~i?l5'L~m'\.mYlYrWjl'Ufnl~t"lJ'fl..:!Ll>'lnbL~'J~\l~:::~'VIL~lmbfllJ'1J'VIlrl'el L'U'\.A~lmn:l"lJ'\.HlJ'1JU

bb~:;n1UbtJ(CTmme 1971 111) mhr;)~..:JfOlr;)l~'~~ltJiil~'1J.r'l.Jn15'L~tJ'l.J~~l'V1~ltJ~'l" n~~"lJ'el..:!
_ "'_' '\J"

~~5'5'el1l1YiYn\lrl'Jl~~ (P)o/lril'V1UI?\~U'elth\lL'UYil:::L~l:::9'lLi?1tJ1,x~rl'Jl~~~~ufidju~l ~'1Jiu(J]'flnu
"

bb~:;1~~'el!i'if'11~'fl'l fl'1JLL'tAr;)W.J 1~~ (P)Vll'lYi~'!:I'lJ" bLm;nl'V1'\.WI~fin15'~l~'1Ji'\.ml~~tJ'U!Lilu~l ~'1J~'1

JI
~'fl1UU

" """ .., ~
"1lU'ITm'UYil :;"lJ'l.J~i?1YiltJ

2 ~Lfln:;,x~ ~~m'5'~U~l tJYI1'l'el'flndju~ ~~m'5'~5''el'l~'11ULl1ItJ1-Infiln'fl'1JP'i1m~

(;]'el1UU~'El"n15'~'\.1n~m~~:::~1~J1nl1J DU'~~'\.A'lllAb'!lY'll :;e1~l1ItJm~tJ L~tJ'lP'ilLLU:::ihbJfJn'l5'

, "
1JmX~I'\.rnb~mm'J5'~:::~'1~15'elUDU~~'l11111~r,r;1t Wl5'In'el1JP'ilm~ii~:;vn1~~Yi~ ~n5'5'~5''fl'l

.., oJ d .J ."1 Jr "".\ .J d ,oJ "" J!I1J!
5':::t1i'1JVl'VIU..:!"ll'lLlJUYiUjl'l.J'lI'el'lYi~(t1n5'5'~lJ~ltJYil\l "ll'lm~~~ln ml'V1U'lYi~ Inn5'5'~n~J91

3 1~r)1m~b~~J1U'1i'fl2 L~'el~Lrln:;,xYi q~n5'5'~5''el'l5':;~'1J~'VIt1"LL(J]~:;Yi~~n5'5'~

.9 "" , ..,. '1.101 ,~ & '1. I PI • .., d "" .., oJ '1J!
'el'flnLlJlJYiql7ln5'5'~tJ'fltJ5':;~'1J(;1'el~lJ!ln L"1lU'\.AL5''tJtJ~lJLlJ'U~1(P)'1J~Uel'lYiq(;1n5'5'~5':;~'1JYl'el11~l'\.HJ91

"~l,r.n~mAfJy;q~n5'5'~'\.r'l.J'fl~LL~'J"(Gagne 1970 237-238)

~fif115'~'ln~l'JU~tJn~l ~fi~ Lrl5'1:;,x\l1'U'VI1'e.J~Lrln:;'\XYi~~n5'5'~ (Behavior

" .
ana 1ys is) 9:;vn1~~ ~'1JimJ'fl'lYi~~n5'5'~Ylf011i?1~1~lLihm~:;L~tJ'lYi'fl(J]'fln'l~L1tJufYi~~n~~~

" , •..
U~l tJ'Yll'1'I"l ~ ~ m'~~iU~l~ t1i~:::~!l'l~tJuirimm~:;dju'fl" rlU5':::n'fl'1J"lJ'fl'lYi~~n5'5'~iu~" n~l

, & t ~ oJ 01 ~. I J! '1'" J! "" •.
n~lr;)rl'El fOlr;)l~~l~l5'el"lJU~t1iYlltJ'"t:;~'mb!llrl11~~1~1~elYlL5'tJUt blJLL~'.J~'.JIfI'.JtJr..mn1~'.JLrl~l:;'V1

~:::1~iil ~'1J~Un15'~mA~"~l~l '.i'elL~tJULil'\.Abbe-J'\.A1l1YiLL~(MLM"~~l"rl'Jl~~~~'\.Afil '\.A~n'lS"cu:;~"

oJ
1l1YlYl22
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2

5

3

6

4

d '"" 1'I1J do",,'"
"lln1l1ViVl 2.2 1 tI"l 6 L1JU'lJ~fll,)1)'J'VItJ'1t1"lViq~mm

Ltlu~'19immll~1U'VI~

!'l ••• '"2,3,4 LtJl.mq~mnmu31\..\'lJ1N 1

1'1 - .l5,6 ~u\mq~m1).JVi\..\:J1U'lJ't)'l2

6 LlIu~{liJin1m~U31U'lJ't)"l 3

~ 1n'1\.1\J ~utl\J, ~1l1:;1l'lfl'1nl1L1EJ\..\i~',1-1 fun l1nl1"l.J~,~1l1:;fl'lfl'1'nl1r;Ul.Jl~::chJolll1n wq iJimm

'" II 0'" •.•• _I r ••• 1J~1j1J"" _¥. •.•d
ViU~1UVl1\.1~1"lLVlun11~VlVl1olllP'IUn:tIl,1flnl1L1uuruuLVlU~LLU,)'VI1"l'lJ~"l,)fll'iU(Wilsonl M'VI~ ...

~

IJ IJ •

I, ~1Uf\,)'ltJ:fl\'11tJolll'l(Knowledge)

2. ~1Url')1tJL'ih'~ (Comprehension)

3. ~1\An1nl1Llllii (Application)
IJ _ r

4. W1Un11'1LF111Z\.1(Analysis)

5. ""Un"1K'l~11::i (Synthesisl
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6 r1l1'Un1~"u~:;LiJ'Uf3il(Evaluation)

n1~1'(ile.J~tl~:;Lij'Ue.J~~(il~~mn ru~'lJ~'liJ~'j.J'j.J19'U~'ltlfl. fll. 1971 ~-:JHfiJfl1~tl~:;,'j.J

LLf\:;~(il~I!i1iJY1 ~ ~ n~~'j.J~~-:Jtl~:;~Nfir1l1'Ul1Ylfi~~tJ'!j'lllfl NlJlflll ~ (Jlfl~iJL(iltJ'!jf\~'U1r1l~1LL'Un

Vl~~n~~'j.J~~-:Jtl~:;~'l~r1l1'Wl1Ylfi~~tJ'!j'lllflN~flll~~fdj'U 4 ~:;!i1iJ~~
I if 11

1. fl'"J'mt fl':lI'j.J~1LL~:;n1~~@I~l'U(HU(Comput at ion) ~mJ-:JLi1'U3 ~'Uti'tltJ !i1'l'U

1 1 fl'Jl'j.J!L~tJ'JriiJ;r~LYi99~'l (Specific facts)
~d v ~ r ~

12 fl':ll'j.J{;LmYJn1Jrl'V'lYlLL~:;'Um'j.J(Terminology)
I-

13 fl'Jl'j.J~I'j.Jl~C11'Un1~1.jJ<£\uwtJ'U'!jfi(Algori thmsl

if1 '."1 ~, ",11
2 fl'Jl'j.JL'lJ19 (Comprehensionl LLiJ-:JLlJ'U6'lJ'UtJ'tltJ(il-:J'U

2 1 f01'Jl~L;r119l-JL'U'j.J~(Concepts)

22 fl'Jl'j.JL;r119l~tJ'JriiJ~~nn1~ n[] u~:;"rm~''Jl1tlYll-:JflNrnfll1~rnf

(Principles, rules and generalization)
2 3 fl'?1l-JL;r1191-\.JlflN~~'l'lV!1'lF1N(i1fll1~rnf (Mathemat ics structure)

2 4 fl'Jl~n;r1191 'Unlnltl~NUCkJ~lttllLiJiJ~~'l1tl\!J'l~ nttl LLiJiJ~~'l (Trans form

problem elements from one mode to another)
25 fl':l1'j.JL;r11~m'j.JLL'tJ':ln1~1~l~[Jje.Jf\(Follow a I ine of reasoning)

26 fl'Jl'j.JL;r1191'tJfl1~'ell'tJLLf\:;n1~~fl'Jl'j.J11CkJ~1(Read and interpret on

problem)
. 1. I~if '."1 ~, '" 113. nl~'tJ1 lJ ~'ll (AppI i ca t ion) LLiJ'lLlJ'tJ4 'lJ'WtJ'tltJ(MOW

31 fl'Jl'j.J~1'j.J15'C11'tJn15'LLn11CkJm~IL1i@lu~tJ1 (Solve routine problem)

32 fl'J1l-J~I'j.JI5'C1lun1~LmtJiJLYitJiJ(Make comparisons)~

ri\~(Recognize pat terns, isomorphisms and symetries)

4. n15''!jLfln:;,x (Analys is) LLU.:!Lil'tJ5 ~'tJti'atJ ti1.:!d

4.1 fl'Jl'j.J~I'j.Jl~C11'Un1~LLnu'\i,,11~1iJLn(il~'Uu'atJ1 (Solve non-routine

problems)
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4.2 fOl')'UJ~,)~,)~CllUn1~~'W:YflJiPJ')')~~~~ufi(D iscover re lat ionships)

4.3 fl,),)~~1~,)~fllUn1~fhS~tr (Construct proofs)

Qnt1f'el\l"lI!l,n1tJ~')11.J(Formulate and val iclate general izat ion)"

• ., ., r;Jt Q <V d 'tJ:'d Q d!(J:' "'Q~

~1mu n')~') (9Jfl')l~t 'YfU.1IULIfI~'JJ'el.:i'\.mL~tJUli'ltJIfl~~lJ1n~~~n'I~L~tJUtli'I'lU'Y'lYlfi~'(,"jtJ

'" ., '1 1;: .,!(Ji .•.d I> 1>' d'lJ!l..:J,)~~1).t91 tI~. ')..:JLLUU'YIt9I ~!lU':l iPI rJ'Y1~ t~U ~,)UL(9J~'YI~,)~'l~ClflU~'l"ll'tJUn~~'tJ..:J'YI'l..:Jn'l5'L5'tJU

'lI!l..:J'i1nL~tJu1t11;..:JLLu'"J'YI'1..:J~l~~'eln15'1~LLU'"JYI'l..:Jn15'~~'l..:J;r'el~'elULLtJ'lJ'YI(9J~'el'lJ1u~itJYI'l'ln'I~

L1tJUL~tJihln n15'~m~'l1~ L~U'el.fi'U(?lmm')~~~')'1LLU'lJ'YI~~'tJ'lJ~il~itJ'YI'I'In'I~L1tJU 1~j;)'1~

tI Q r 4' ~d •... d,., .., I

1. 1?l!l\l,)LfOl~')~~n{)~~nW15' fl':l1~tm!l'YIn~~'YI(?l!l':ln1~1'Oj:;'J~!ltJ1-:l~'tJ'lJiPJ'tJ'lJ

2 t1f'tJ.:iiJn1~'J1'1LLe.nm'(l~LiPJ5"1~~''1.:Jfl5''El'lJfl~~n{) LL~:;~~nn'I~'tJ!.h-:lLYitJ..:J~'tJlJl1~' ~

0-

~-:l~:; (Singha 1974 201-204) n~1':l~\I~1j;)'lJ~n\~1'l.~n'I~~~1\1LL'lJ'lJYI~~!l'lJ~ill'OjitJ

"
fl'(l1fn LL'(l:;~(?l')f(Clark and Stan 1976 352) n~1'J~\1 iUlJ1'tJUn1~~~1\1
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'"~~ ~-:l1~1l~:;~-:lr1L~-:lYl ~ ~ n~~'-J

2. '(q~1-:lL~'LJ'LJ'YI(P)'(q!l'LJ1if~!l (P)f"1~!l-:ln'LJ1(P)ll~:;~-:lFIL~'lYl ~ ~ n~~'-Jt(p)~1ifil LL'LJ'LJ'YI(P)~'El'LJ

Vl~lEJ;J!l M!l 1 ,~ll~:;~'lr1L~.:jYl~~n~~'-J

3 ~'d'LJ~'d'-JLL~:;~~L~~.:jL~'LJ'LJ'YI~'(q'El'LJ

I d oeJ ~ Q oQ •.•• d '1 tJ., JJ
'LJn'd (Brown 1983: 272) n~l?(l\l 'dfin1~'(qd'l\lLL'LJ'LJ'YIJ;)~'El'LJ'dUIlil'U~n1~L~~Ub'dJ;)\lU

1. LLlk;ln~:;~lrJf!l":lnl~.rJ;)~-:lVl'-J~'El'ElmDUVln~:;~'El~ 1 'l~..nJ;)LIlilU

2. L~U\lLL'LJ'LJ'YIJ;)~'El'LJ'El!ln LDULL'LJ'LJ'YI(P)~'El'LJtJ'El~LL~:;.r(P)V1n~:;Vl1'El'El\lr1ll~:;n'El'LJL~m

3 LL'LJ'LJ'YIJ;)~!l'LJLLr;i~:;'Ul1'LJrJf!l-:l5:Jf"1'dl~JLD'\.JL!ln~'\.Jfimh'd~!l1'l1\V1n~:;l1h.:j 1~5:J

4. Ul LL'LJ'LJ'YIJ;)~!l'LJ~';J'-JL;Jl~'d~nu

d1J! •.. , •.. , tJ.,j ..I
E·. f"1:;mnm lflllillnn1~':! l1\LL[f\~:;'YIn~:;~!l~f"1'd~I71!l-:l'-Jf"1'dl'-JL'YI~\l

1 Q ••• J'Q r tf

'YI1U 'Ell'Y1~'-Jf'jn (P)~u~~:;n"Jl'\J (2E,22 1-2) n~h';J ~\liur;]!lul Un1~~~l\l LL'LJ'LJ'YIJ;)~'El'LJ~UIlil'il~

n1~~~U H~l
1. LL~nVl1!l? Lf"1n:;"'V1n~:;1Vl'\J!l'anLDUVln~:;tJ!l~

'" '
2 ~h-:l;J!l Fll m'-Jl ULLf1i~:;Yln~:;tJmJL Vl~huu t@)~b.J~1 Lnw1f'El-:lLnUFll m'-JVI~l nun

'"'4'\J"Jl~J 1"l~~:;'if1(P) (2523 10-12) ~t1J-nU[;lmml~~~l-:lLL'LJ'LJ'YIJ;)~!l'LJ?UIlil'il~n1~W~U

tJ .I!'"I •.••.. J' J!
171!l\lf"1~'il 'LJf"1~'-J1111u~:;~\l FI bum ~L~~ULL~:;Yln~:;YlU~lU'Vln lfllU

2. ~1'-Jl~C11-n~UVll1 @)'e)'ilU"JJ!l-:lf11~~mJ1~ LL~:;~l'-Jl ~C1~1ifL~U".llUl1\'lJ'a-:lf"1'd'l'-J~J;)
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J( '" ,d J( "'''' •.• d dd
Yh'el~'1Wi'tu'tl19l~~'U(2531 1O~ll nfl'l'Hl" n1~~,;r1":)~L'lJ'lJ'Vll9l~'el'lJ'J'U'"l'UtJn1~~~tJ'U'Vll9l

~ ~
~~l~'lJ'1rul'Um~~~l" ~..:}ti

~ ..q, r Jf d tJ Oa.A •..•. ' 0.1

r'In~l ~~fl:;'J~V'1~'I:;\m..J'el~'I'Vl1Jl'el'ln1~'JU'"l'UtJ'eltJ1"fl:;~'tltJ~

.•.•.•.. d II •.•• "1 ••• I '
2 ':lLfln:;~'Vlm~:;'VlIJl'el":}n1~r:l~'el'elmLJ'U'el":}fllJ~:;n'el'lJtJ'eltJ1

3. ~ m~n~~fl:;~'J'lJ~r:l~~'Imf7l"ll'el..:}-if'elUfl~ ~'tl"'Vl'1..:Jn1~~tJul U~~~~:;~fl'Cl':;tJ'eltJ

4. L~tJ'U-if'el~'tl'lJ1':'~1d-llHl-r19IY)fl~:;U'eltJ1u;~~~:;1':'~~1wltjf'El~'El'lJ~1n

f, -if'el~'il'lJ1'U~~~fl:;~n'Cl':;dlw.-if'il~'il1J~~'I tJ

~'I n~mhr:ld-ll;h'l ~'U ~'Id-l'l~(l~tiJ~'U(J)'il'Un1~~~1":}~~'lJ1J'Vll9l~'tl'lJ~~'"litJ~~'tlin~l~tl'U

iU(Jl'ilUm~~~1":}~L'lJ'lJ'Vll9l~'il'lJ-rtnfl'J1d-lt~'U~1'U~~~HI~..:}~
,.Jr dll •.. ~ ."I.Jr, d."1 Jt •..

1 ~LU'lL'U'El~l'VlIJl'il..:}n1~'Jtnn:md-ltn'tl'tlmlJ'U~'U'il~1tJ'EltJ1 'Vl~u'UY'l'U~l'UlJll~~~m~

~
~tn~l~'lJ-D'Um~~tJut (Learning hierarchy)

2 ri1~'Utn'1tniJ~:;~,,:}rl~~..:}Y'lq~n~~~"lI'tl"~~'il~1U'tltJ1

3. ~~1":}L~r.J'U~..:}nl~!l'iln-if'il~'tlU

l! •.• 1;:Jr <> 'I II J!'" • I •.••••••
11 ~h'l..:}~L'lJU'Vlt9'l~'El'lJ'Jt9'1fI'J'l~tYmJ'l'LHt9'I~iVl~'tlt9'1V'1~'tl..:}n'lJ't9'Iu~:;~"V'1~"ll"Y'lq(Jln~~~

Jt ,
"lI'tl..:)L'U'tlVlltJ'tltJ

"''0/ ~ " ' <II w d d d 1!:.Jr '" ~ •.• ~ ' 'I J!'Jnm~ L~V'1'Jl~J"ll'JtJm~'il'lm L~tJ'U'Vl~V'1'J1~tY'l'W.~1'I.J~t9'I~1Jl1unm~r'I n~1~~1tJ'Vl1'\.JLJ?I

1-ntiJLL1JUfl'l ~'Ml'U'll'il~L~~~L1ju~fim~1~f1r:l'l~-nr:lu L"'~'El~'l L-n'U

Ill! • I , .•• 'I tI •.• 1/
U"3~ (Bloom 1971 48-49) J?1~~U'EltlJ~LU'lJn1~~'tlU"ll'tl~L~~~L'JI;)..:J'U

1. ~fim~'ll'El~~~~~1t9'1tJfl~~~~n1 (Group study)

2 m~~'tlU'Vl'lJ'VI'J'U~L'lJu!9i'1i?i'el!9i'1(Tutorial Help)

3 m~~'ElultntJ1-n~1~1(Text books)
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4 n1~Hi'El1.ln~nr'1l'1tJ~m~(Work books and Programmed Inst ruct ion)

~, n'"1~HiLr11tl\l~tll~l'1Vi·V'\'l.Jl.lmclbL~~n1n~ULnd-J~Yn\l~"ll'lm~(Audiovisual

Methods and Academic Games)

~ (Lee 1984 67-68) 1~\~U!Jtl.lbbUtJm~~m~'1ltld-JL~1d-J~tlm1~tlu'1ltld-J~~:;f1ULL~:;

m1~tlu'1ltld-JLrJun~d-J,

'2 mS'~mJLUUn~d-J~'twLLU\l'\.1m1m~tl!lmfhm~d-J~tltJ1LL~:;~tlU~~:;n~d-J

3 'tAn(5.mJ~tlwluLtl\l Ll9ltJ1~L@imFi\ltlflU'ItJ1~L@in'tltluYl'\l L@in!l'l9~tlf1'1~'1nULtl\l1~

~n~'1 ~~n'tltlu~:;~r1'1'1d-Jn?hlUm1md-JL~m~in nn~'1r1t

4 n'lS'l;iLbuu~m~~'1L~~tl.l ~\lbUumntJ 1?1ttlm~1~1!n~mA~n~'1 ~'1tJl'1'ULtl\l

f. l-il~~l9lLLUU'tJmXt11(5.tJu~'1tJl'1UL!l\l~~n~fU:;r1~'1tJUVl~tJU~'1L~(~tl.lLLlJiihLUU-

'tlmXI?1d-J'Inn~'1tJVl~m.\~'1L~9t;1.l

8. m S'L'U~mLUUtJn~1?1mn'U~mbUUVlI?1~!lUL~tll ~Vl1'1ULL'U'1Vl'l\lLum nLt'i'u'kJ'j,.nLu
.Ji ~
LU!J'Vl'lHU1

d "9t;'kJ ~tJ t"llfOl (2f,30

LUU 2 ~m~fU~ ~'fl

1 n'lS'~'i)U~~1?1'1.jV')rlmUU'Vl~n~1?11Utl.l"JJ'i)\lr1t;~'fluiln~tJu'tl'flu'Vl1'fl'l1n~m.\~'i)'Un'l..\

VeN llfltJ1~un b~mwi\l ~tl 'l..\'l.rnL1tJ'l..\'tl'tmL(9ltJtl'l9~1?1~mA~''1~tll'i''1'Vl1tltl'l9~'flULtlun~~di1~

" 1"d FI '" od .;.r" 1'" '"d '1 J! '" !( ~;; n'1~~tlUl,lfle!'ll~!l n'I~~!l'tmJUVl~mDm~UL'l..\UVl~b1mHIP11UfI'1'1d-Jt~'1nn11I"ln~'1
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:3 m~~1.ltm'lun~d-JtJ'iJtJ~1~fu11n~tJ~~~i1CkJ"nLVI~'iJ~1n~
4. m~~1.lut(?)tJl.jfLLuub1mJ~1L~~~Ubn1.l'Y'lU~111n~tJ~~i1 CkJ~1U1'l~1.l'ln'i.l1~loil

LLUU~tJU~1 L~~tUdju~'iJl 'Um~~'i.l'\.J1~

::' w1~1{lvn rhn~~d-JL~d-JL~d-J1.l1~Vn~U1~~11.l~LN~tJULL?l';lLL~fl';l1d-JLVld-J1~~d-J

6 m~l-nt~(;l'v(Pl'U~un~nr

7 m~L'il~tJ-n!l~'iJU LUUm ~~!lU'1l!ld-JL~~d-J1fi~~'l~1fltl~ti1 r.J~m~1Lfl~1~",-n!l~'iJU

d-J1U~~LiJlm?l'd""'lfl'"J'l4-J~[;1'i.l'l.Jlifl~L~n fJ ifld-J'lnrl';ln iJ~4-J'ln'Y'lt.J1tJ'ld-JeDnmd-JL~n'el'iJ~ti'l ~fin1~~ ~1

~:;"li?tJl~L~ n1i'el~L1.lm~sri1.ld-JL~~d-J'1i'elUn'Y'l~'iJ'l'1~

b\'U';l'Vl'l~1Un') 'i'~'iJ~'1i1.ld-JL~~d-JL~'elw'i1~ojf'i.lUnYi~'el~~1.l'l,rn~tJul~'el tJ1'l~u~:;~'Vlfi-
~ ~

ll'lYi 'l.rU'l~~trnn1~~n~1l~~ojf1.lL~U1.lLLU:;1~~'lti

lJ'{jd-J(B 100m i976. i25) 1~L~~'ElbLu~-;Sfim~LLm"1lojf'iJlJn'Y'l~'iJ'l"1l1.l'l,rn~mmj'UntJ

d ""d ~ 0/ ."1 iI'" 01 .!i f
'4fl fl ~ 'll'l'dfiU'UULuum 'i'[;l'iJU~U1.l'lfl';l'ld-J[;l1.l'lm'i'~'iJ'lUm~mHuuntJ'4fl fl~ Lfl~L~1.l (Keller

1968 79-.99) 1~L~U1.lLLU:;tULLUUn1~~1.lU'1l'eld-JL~~d-JLUU~,)tJ'4flfl~~1'i.lLu'Un~d-JtJ'eltJ~n"ll1U'V1

(Dechall t 1971 2.36) mh';l~1 n'l'i'~'i.l'\.Jerl'iJd-JL~~WUUm'i'~'iJU~flt~~1.lU~:;4'(?)L~n1.l'iJmU~n~d-J

Lf\n11Il1d-J~:;(phJf1';l,)d-J~1d-J1'i'Cl~1'iJ'lwiL'L1U~1tJ'4fl fl~ LL~:;~1~L~U1.ltULLUUn1~~'iJu'll'iJd-JL~ld-J~1.l

n') 'i'~1.luerl'iJd-JV\~~fluLL~:;n1 'i'~'iJ~'ll1.ld-Jdj un ~d-J

, ,
-;Sfim'i'1iff01':l'ld-J'lhtJL~~'iJLLUUn~d-JtJ1.ltJbL~:;bLUU'i'1tJ'4flfl ~ ~'l bu'U~fiV\[;l'iJU~'U'iJ'lfl';l')d-JrIl'iJ'lm~

0/ 01 '1 iI old d
~'iJ'lum~tJ~LL~:;~"H,J~(?)1.lmL'U';l'Vl,)'l"''U'l

..
'" dl Ji '" ~.,J'

~1~fu ~1~ui'Um'i'l {lfl';l1d-J"ll'Jm ~~'iJfl';l1d-J~'Y'lUj,)'UL~d-JUULLtI'lLU'U 6 "1i'UlM'U

o ~Ji d .!' tJ
1 n1'i''('l1'i'1~f111d-Jt'Y'l~~1~CH'l~'lnn1'i'V'\m~1i"1~f1'"J1"11'iJ~'lJ~~(Bloom 1976: 167-

169) mh':l H~1 fl';l1d-J~~U~1'U"II'iJ'l'l.rn~tJ'U~~';lU'iJ~1'Ufl';l')~mU~U~';l'U"1I'iJ'lr.J~id-J~Vli''Vl1'ln1~

01 • I ~ ..J 1:;' •.. d ., !:Ji <II 11. ~ 0 11 ~
L'i't1'Ul~l'iJ'Uu~')m'Vl'iJd-J~·1.ltl~:;50 m~'Vl~:;t';l')um~tJ'U"II,)ifl'Vln~:;fl'd,)d-Jt'Y'lUj,)U~~'iJlJ-lVl1~(I'1~IJltJ

n1 'i'1ih1n ~tJuvn LLlJU'Vlt91 ~1.lU~n~'ittJfl'J'ld-J~~U~1uri'i.l'\.J~tJu ~1L~n1JJ~1uflr:n~'iJu'll'iJ~L~tJri'iJU

~d-J~mJ~\IL"1iU'YI1'Y11L1.ln:;(Tatsuoka 1984 95-11611~mh';l~1 r.J~n')~vi,)LLUU'VlI1l~'iJU
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~il~~tJ"1i')tJ vn 1~Yi~lU ti'l~:;~u fl') ld.JUn'Yi~'f)'l"lJ'f)'lun~m~LLlJi~:;rl'U~11~fltiJL'd~l L'a11~l~L~ n

LLtJl~:;flul~d.Jl n~'U 'Yi~~d.J~'l"1i')tJl~un ~tJ'Uf.ti'l' ~u n'Yi~~'l"JJ~'l(Jl'U~11~~ld.Jl~t11Jfu1Jt~m~

~tJu n1~~m~l~{;1N'lfI

2. nl~~Lfl~'1:;,x'lTU nTtmJ 1~'1'lti'llu ~11mr 'Yi~m~l 2526: 162) L~'f)~l~~~~(;1

1J~1tJYil'l "\~~~'l~'lrn l~m~t;'lltlW:.J~d.Jl~l nn~:;U,)'lml~~m~iJfl'dld.J~l ~C1J~fim1"lJ'iN m'ULtJ

~ ~ d 0 v J.oJ ~ J", t d tI. d.I
uu L?'d.J~lmd.J~fltn'lV1UlfIV1'd~'tlYi~:;L~m~V1?''tl~~?'~r11l1'YiYi[Jl'tl'lm1LL~'d~,m1nYiflt~:;{;1'tl'lYn fl'tl

'" •. 11k ' ''I • JtDJj2l,fltlvj.J~1Jd LL~:;W\'\.HtJ(Gagne and others 1962 23) bl>'ln~l'J'Jl bum1n1V1UlfIL'U'tlV11

'I" J, .l' ~ "' •• "Is. J,d
~1~:; bVV1~n~(;1~L'Yi'tl'lfI~'lV1mtJYi1'l1>'11'Ufl'J1~lLl~:;fl'J1d.Jfllfl'tl1~mWUlfILlJ'U"lJ'f)fl'd1d.JYin~1'd(1'1

d., d • I "''1P d ,Jr ~ ."1" •.• 'I s.
fl'J1d.J~1Ul ~r1Yium~m.!~:;lJ~:;'Yi~!JlWI L~.JfJLLU'lL'UfJV11~1~:;Yi'ld.J'".l~'ElfJnLlJ'UV1'U'".ltJtJ'BtJ1LL~:;~tf).V1

!.> 1 I •••.

Ltju ~1~ui'UV1tJl'f)lU.'tl'lflU ri'en~mh'J'l#l~1 V1~n~(?l1A'f)~1~UiU"lJ'f)~fl'J1~~1~11(ltJ'EltJV11'f)
u

, , ,~, d, l' l' d "j ~' J '1s.."1 Ji' 'I ""!('
V1mtJ tJfJtJLV1~1 'U'l"U'JtJYifJr,j111'tlU{;1U~:;i?lfJ'ld.Jn'ln?'tJ 'Utn~'UL'Yi~."DLlJU'Yi143114•'Un11L1tJ'UtV1'U'JtJ

~~ltJ md-J~'\ ~u

n1?'~1fI~1~UiU"JJ'f)'lV1U'JtJtJ'iitJ~'lmi'l'J n1ULtJ't~L~u'f)~fin11~~tJ n~1n11~tf)~1 "

"~1 ~Ui'lAn'l1~tJ'U~"
\J

:3 n'l?'n'lV1ulfI'1lP\1J?':;~'lfOfL~~'Yi~~n1~~fl'J'ld-Ji~'lA31'UL~~

•.. r •.. r 0/ ,,'" c1!(J d • Irk •••
'fl'U'U{;1~'Umm (2~,31 2fA-2511 n~l'J'".l'l "'Yi~(;1n~~~L~tJ'UtYi'Yi'llJ~:;~~fll>'l'l'UytYifl-

~«tJV!~'ii~~trC1JC1J'l"lJ~~U~d-J'lrloifd.J'l~'Uti'ltlfl V'\ 1971 ~'l'ltfliJ n1~~1fI~'l~1J'Yi~~n~1d.J~~~

"llJ':;~'lfOftlhuY'j Yifi~~tJ~"Dlfl rul?l V'\1~ i?lf1.V1~1lP\tJ~~~'U" ~'lUULL'U'JYi'l~114mJ'nlV1'UlfI'lPlllJ':;~~fOf

"' ••. !(Jr ••.••.. ",.,~d'1kd '" ..Id.1 rp ••.•••%
L'll~~~ (l1 m~d-Jfl'".l'ld-Jt~U3'\'ULlP\d.J~1V1?'U~lm~m~~~ ~l>'ltJlPl'Yi~ (l1 m~d.JYi'Yi'llJ~:;~'lfll>'l'l'UytYifi'Yi'(;'ltJ

"lJ'B~~~~'U

~ "!:Ji' '" ':! s., ""4. n1~~.·1~bL1JUYilfl~~U'J lPlfl,)ld.Jt'YiU3T\.HlfId-Jm~V'ln~'l"JJ'ElUn'YiJ''f)'lYil,:m1~L1tJ'U

1'U~'ll1fl ru(l1 V'\1~(;1fLtlU~~~1~C1J'EltJl'l~'l~~:;~11~fl t~~~'U'I.l'l L'en~~~l~Yl~lU~l nm~~ n~l

~'f)Un'Yii'ii'l Vl1'ln1~L~tJ'U~"ll1fl rutJl V'\1~(l1 f"lJ'1Nun ~mml1i'Z'1:;fl'l.!l1Jliil um~1JftJ1Jt~ nl ~~tJUn1 ~

.•. '" fll'o/ J'~'El'U'J"D1fl (UlJ1V'\1~{;1 V1d-Jf1(u1l1"r'ld-Jln"lJ'U

~'".l'U~fin'l~~mn~~un'Yi1'il'lYi1'1f)1~~tJU t~f Jj~'l~:; (2523 45) mh'JH~l ~fin'l~

~m~·1~'il'lJn'Yii!l'lYil'lnlJ'~m.!iJV1~ltJ~fi L"llUloifLLUUYllPl~!lu~il~.[tJ(Diagnost ic Tests)
r

liiLL1JUYilP\~'BUL"lll'J'l1U~'kJl(lnte 11 igence Tests) V11'flLLUUYilPl~~U1~~'Z'1id.J~Yifi
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. ' J ",.J'l '" .,. '" I.J.,..J ••of(Achlevement Test) U~lflljtl..'lWtlYl 'Ii~~'1~~lrlUm::ltlU ffl'tJtl..'l'IJtlUn~1'tl-1Y1lm'1~"nfDlfl

'LLUUVI~~flU1U"'ltlU'

5. n11'l~fDl'll~J"lhm1.-1~tll'l\'11lJl~U"lUl~lJ 11nn11~mnmnu'Vhu't~;{11l lLUU'lJfl"l

fllnl't)u"lltllJL~m tfflU't~Lfl'U't)U'U:::UU.UU't1l"llU ~ (Lee 1984: 67-68) 't~L~Ufl:ULLUUnlj~fl'U

,j't)lJ Lffhl't:m't) nl1fl't)'U"lItllJ-vl~::fllULL~::nl1~flu"lltllJ Lil'UnqlJ lL~::lfll~ Lflfl1 (Keller 1968: 79

Il'" ~I ...I'" t ,,- .J .J ~ .•• .,. 'I II ••.-89) (YlL~'U't)l-uLLUUn11~fl'U"1J'tllJL~W"Un~l'l'll'rJfinl""U-1'flIl"l~ u'luumwu LllUn~'''1::Ml'l\

'l'lJn1~'C1u1.1LLP\~::1::Aufifltl n l1fltlU',j'tllJ Lflm lilU11U1.JfDlfllm",;''tlLilunqlJthlFJ I

"~11.-1ru pJ LLUUnl1fl fl'lJ,jfllJ LflmtrtJ 11nnl1~nttl '1.~ll"11lJ ~1,;'qjnu'1flnl1uuu

. , .J ~ _.J II •.• .,. 'l "" .,..,.....,..J
rlUlJP'lfDlflL~::n~lJUflU 'ML'uU'1fiYllJ1tlUflUtl-1fDl'lllJ1J1'tl..'lnl1'tJtl..'lUnL1UUIJjq::II tlfl fflfln')fi1.-1W1

~I ••• x.c .,. d'lll .•• .,.
6. n1ru1::I.tJUrJfhllJ~l'lfi'fl~nI1L1Uu L~'tlL",n 11~"nl1Lffiunl~fl\JFlruOr.::U'l\J

" I I

n11 nln1,:: L5J1.1rJfl1.-1~..'l~ln n l1LTU1.1n l1fltl U~u~ "~"l Liluit'l~lLiluflt.i1"lU"lLLfl::U"lfl1lJ l1Cl111

~ I "" ~ ••••..•.• .,. .J .1 •.•• 1 !ot1 't '"
e.Jtllnlm1::I.tJUl.!l.!lJ11lfll11::llm::U'1'UW11~ffln11L1U'\..In11fltltJ L~tluru1Jl"'Un L'tJl101::1J'll.!

fl1NPI n11L1ul.!nl1~'tlUunqo)~Qtl~·::~-1P»'IJ1Nll~·n~~1't~;bu

J
'fl 2.3
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~.1'~Jv ~ ' d~.1'~ ~"'.I 1;:J' ~ d."j~ ~ ,
~1P1~'\.mm~~ m~rlVl~'ltJynUYIWIV'l n'rl''l1:1-:1i'I'JLLu~I"l'J'l~t'Y'I'Uj'lULl1I~Vl~'ElVlD'Y'I~i'I'El

r.J~~~~VltVl'l-:ln'l~~U'U1"1J'l1"lcUl9l"''l~fJlfH~-:lil

u~~ (Bloom 1976 42.167-169l1~~'lU-:I'lU~-:le.J~n'l~~n'rl''lti-:lI"l'J'l~i~~'\.Jff~:;'\.,d'l'l

JiJi •.. ~,,( ."j ~ '" r '" ~ '1 ~I.,J •.. ~I.J
f1'J'l~~t'Y'lUj'l\mUe.J~'(j~~VlDVl'l\ln'ln~tJm'll'll"lrwi71"''l~i71';l'LL~t'J"1J'l'El'U1 ~'UuVlx + 1 mJuVl x

. "
tl1lm'U'Y'I'l~'iltJ'l-:l~-:lL'\.!1"1J'lfHUi'l"''l~fJlf"lJ'El\l'\.rnL~mJi71\lLL(;]Lml1l1 fi"Ln~l1l 5 LL~:;Ln~l1l6 ti-:lLn~l1l8

'Y'IlJ~'l"~fi'l~~u~:;~Vlt~Vl~~~'UfiLl1lm'U~mYl'lnlJ 74 LL~:;.73 i'I'l~~'l~U L~'ElVl'lI"l'J'l~~~~\Jfi

, •.. J' ~ ~ f'l ~.d •....e:ieJ .., ~ ~ I .et
:;vn"h'le..J~~~~Vlfi'Vl'Nn'l5'l5'mJflrwfJl"''l~fJl~~UU'Vlx + 2 nuuVl x "lJ'El-:l'UnmJ'Ui'I-:lLLl9lLn~j;}1 (1-:1

Lmj;} ::' LL~t'\.rnL1-U'ULml1l9 ti" Lml1l 12 1J~'ln{)~'l nfi'li~u~t~Vli"~Vl~~~'UfiLl1lm'U~mYi'lnu .71

••.. ~.1' ,I' ~.!I •.."" ."l •..• I J d
LL~:; 68!71'l~~'lI1l'lJLL~:;'l.J~~ blPl~t'i.J'J'lY'1'J'l~t'Y'l'Uj'l'U"lJ'il-:l'\.mL~U'ULu'UfJl'JLLu~Vl'U'lVl~'l~'l~C1

'ilfl'lJ'ltJWJ'l~mj~u~'JU"lJ'El"e.J~~~~VltVl'l"n'l~L~mJl9l'ilUu~'l tJLVl'El~1~ti"1'ElU~:;50"

'El'lf~'U (AI' 1 in 1973 12l1m9tJYfU':i'l m'l~~i~~ufi~tVl~'l-:lm'l~f~'\.Jj'l'UL~~L'U

n'l n1tJU!LL~:;'elfJl~'ln'l ~~tJuiiJfl'J'l~i~~ufin'UVl'l-:l'l.J'J nn~'l'J ~'El"~:;~U1"l'J'l~f~Uj'l'UL~~"lJ'El"

"''''.''1 ••.. ..1, " •..•.. "" ""!('1.1' X aX :.,...t
'Um~mJLuUj'lU~'lfl'k!Vl"1J'JtJ~mmL~tJUL~U'Ut~1P1~'ln"1l'UL~'J"lJULL~:;~UfI-:I"JJ'U"

•• _ ~.1'~ J J' '1 .1'."f •.• ""
I'J'iJ(Webb 1~75 36) LIPIV'!n'rl''l L~'il-:lfl'J'l~~'l~'l~tl'Y'l'Uj'l'U~'Un'lnLrIU'1JVl'l"JJ'El-:l'UnL~U'U

,JfiU~~ n'rl''ll9l'ElHU~'l U'Y'IlJ~'l"f1'J'l~~'l~'l~C1~'\.Jj'lULum nLr'1,j'1JVl'l~fI'J'l~i~iufi'El'.h'l~'l n'l.J

e.J~i~~Ylt'Vl'l-:ln'l~~mm cUi7IV'!'1~i71f'

"~'mflJ.J'lU~9EJ1ul.l~:;Ly,,,,1Y,mr'\.J'El~YhJVlf~"1J~(2523: 93) 1t1l~ms-11"l'J1).J~).Ji\Jfi

~:;~rj'l\lw)'l~t~Uj1'W~» ~l1'l'Y'lll,)@)~'El~'V1'l-:lihulLN~-:l191~i~~Vlt Yln'rl':;m~iSu'Un'l.J

e.J~~'~~YltVl'l-:ln'l n1-uUfl cUfJl~'l ~ i'If"lJ'il\l'\.rn~tJUiU~fiU~~ m~t'lfJltl'UU~1tJ'Lu~LLm~1VltJ'l"''l~ fJlf -

fI cUi7I"''l~ fJlf ~~U-11'1'rI''l LL~:;~~U-flcUfJlV'!'l~fJlfl.'U\'"lIfJlnN LVl'Y'ln~).Ji71'J'EltJ'l-:l~'lU'dU1,146 flU, , .

'Y'I'l.J~'1 ~url'J'l~~L~).Jnfl'J'l~i).J~ufin'l.J e..J~i~ClVltVl'l-:ln'l~L~mJfIcUi'I"''l~ fJlf~-:I3 LU~LLn~).J" ,
'i' '" 'i' ~.1'~ r. I • I .,J",,~ ~ ,~\1'\J .f"l(?]1.j'1J.fl (2526 79) LVIV'!n'rl''l'El-:lflu~:;n'El'l.J'l.J'l-:lu~tn'l~Vl).J'elVlfi'Y'lflLJ)'Elr.J~

~~~Yit'Vl'l-:ln1~iJUU1"1J'lflrU(?]V'!'l~(?]f"JJ'il-:l'\XnlSuuiu~fiu~~ n'rl''liJ~ 1 L'UL"lILJ)~'lWr11lLJ)'lnr.J~n'l~
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'ir.rtJ ~LJ~1 ~'J ~~ll~~;Jr'l'Jl~~~~wfnLJ e.J~~~~Yiivl1~ m~L1m~'i"lllfl cUtilfill~tilf~J1n~q~ ~'il

J' ~ Q

~'US1'Ur'l,)I~t Ll1\~

f1ft~lil~6 D\~~'UYi~~Yii (2::',27 7611~~m~I'il~rfll~~n'ilLJLJ1~1l~~m~~;JiSYifi~~r;j'il

~~~~~~YliY'l~nln1m,t~'Illr'l rutilfill~~f'1J'el~\1n ~tJ'U'ff'U61fitJ~~m:rlU~ 1 r.r~",1'l1\q1'UYif e.J~ m~

?r.rtJ~LJ~ ': !7l')~~ll5'~iJf)'Jl~~~~'UfinLJ e.J~~~~Yii'Vn~ n15'~mJ?"lIlr'l cUtilfill~ tilf"lJ'il~un ~tJ'U

::. IV ~ dd .J d.I Jf Q ~ r
"lI'U~DtJ~film:ntJYi 1 ~lnYi~lPl r'l'il r'l,)I~l~'U~l\MI~ LL~~YiN,)YitJ~,)~~CUfil(;l1 (2524: 1) 1~
~ ~ ~ '" x' l:(dr <> f'" "" J" "" •••
1"1 fl'l:J'lf;l-:J~1'Jl~:i'i~~1.AD~~1A'dl-:Jr'l'dl~ t~'U Sl'lJVI1-:Ji"1 CU[;lflll~[;l nLJe.J~~~~YiDYil-:Jm~~~tJ'U'd"lll

Q .r: .. f.!! d j<Jr <>.r: 1V'" 01 ••• <> ••
FlCU[;lflll ~ (?)?'~L~:;~u5'tJLJlYitJLJFl'dl~?~'U 'il\JYil~i'1 CU[;)fill ~ (?]?'"lJ'fl-:J'UnL~tJ'UYiL~tJ'UFlCUtilfill~ til~

u ••.•

11l~bbm/.J 1 (Aru(11f'll~(1)f Pi 3111 91\J,)'U 298 AU n1Jllln~n~~ 2 (AcU(1)fil'l~(J]ffl 321) 9'l'U'J'U

389 ,"1'Ul'Ui'U61tltJ~~n'l:J''lU~' 3 1A~n~til~61DtJ~~n~'l~'il'U~'U'l"jYiD~n~I"l1 2521 ~LJ~If")')'l~!

~'USI 'UYi1~Flruf?lfill ~ f?lfnu e.J~~~ ~y,iYi1~ m5'~mJf"1 cU[;lf'l'l~f?lf;JFl,)'l~~~~'Ufin'U'flth~;JutJ

, "
~1~'k!Yil-:J~(1~Yi~:;~LJ O~) Vl'l 2 lll5'L~m~

n5'5'cUmf r.r'UYi~f'k! (2523 49-50) 1~~n'l:J'It1~1l~~~Yifill'l~"lJ'fl~m~L1m~n'15'~'il'U

" ,
?"lI1Aru~ V'll~(J]f"lJ'el~\1flL1mJ-n'W61fitJ~~n'l:J'1UV:1 IN ~tJ'UfSLJ1~1'WL"lJr;)n,~ LYi~~"'I'Wf")~Ll1\mL1J~

, "
dJ'Wn~~Yi~~'il~ 110 Fl'ULL~~n~~r'l'JLJi'j~ 113 Fl'U~LJ,)1 um1tJ'Wy\;jf"),)'l~~Yi'Ull'UL~~~;je.J~

~~~YiiYi'l~ fl1H1mJ~-:J n~1 \1n ~tJ'W~iJf"111~!~'W~IU~~~bJ~ 'il~I~;JUtJ~l~ 'k! Yil~~(1~~5'~~LJ

01

•• Q x'" "" oj '1.l'4 "". I Q "" 01"" ,'ellfj~tJ ,)~~h'f'U(J]N'l:J'(2~)30 77-78) bll'lV'ln'l:J''lr;),)LLlJ~'el~~~LJ'l~r;),)Yi~e.J~n5'~YiLJIWa

e.J~~'~~Yii'Vn~ nr1~~tJ'\.J~"lIIAru[;lfll'l~~f"lJ'il,n1n ~1mJ61DtJ~~n'l:J'1 [;l'il'Ur1f'ULN ~tJ'U~'U~~'l'l:J'{lf-

~VItJ'1~tJ °l'UlJn15'~n'l:J'l 2::',27 n~~i?l')!ith~~1'U1'U 1,807 AU ~LJ~1 i?l,)LLll~iS~5'~~':h~I~r.rtJ;J

~Yifi'Y'1~ vi 'ilr-J~~~~Yi1fvn~ 1'l15'~tJ'UPIru(1)f'l1~()lfu'il tJ~l n ~~ [;]1L~ll~~~~~~;jiSYifi~ ~~-:Jq l1\~'il

1V .IJ' ~'"
m LLlJ5'~'US1'Uf")'J'l~tL~~

'1. ", •. 1.l' "" ••.. Q X "" 1V •• ..I..I K.iJJf?l~~~\jm~(2~12)1.84)1l'1~~bfln:;mYitJ1'U~'UD~:;lPILJ~"'lLJCU'VllJl YiLntJ";)rILJn'15'

"~fl'l:J''lf"1(11I?lfll'l~~f[;]~LLM1J2518-2f.,29 "lJ'il~'~l~~n~ru~'Wl~YitJ'1~tJ ~"''l~YitJ'l~mn~(Jl5'fill~(Jlf

LL~~~"'l ~ 'VltJ1 ~tJ ~1'UFl1'\.JYi5'~l~(?J.j 1l5'~~1 'U~~ 5' L~tJ~ n 'l:J'1r'l'Jl~~~~'Ufi~~"'~I~ e.J~«~ ~YiiYil~

n1~~mJnLJ'il~rfll5':;n'elLJ~~~tJ')~'il~r.hmu 29 \1'il~ ~LJ~1 ;0)1Vu~tJ'JJ'fl~;O)I~~ll~~~Yi~~",~~~'Ufi

~~~?1~ C-J~«~~'Vlt'Vll~n1~~mJnLJ'tl~ rfll ~~n'tlLJ~1 \Nnl~f~uJl'UL~~~;O)1~~q~
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~'l ne.J~~'l'U1~tJ~~n~h)~ 1.J~'l V'l,)'l~t~'U~'l'UL~~Yl'l~V'lrur;]P'l'l~r;]f~P'l,)'l~i~~'Ufi

nlJ e.J~i~~YltYn~n1~L~mJPIrur;]Pl1~V1f

~1Vlfl.Jn1~1if I,l,tJl.JYll11~'eJl..J,-)iJ~'lltJojf'eJ1.Jm'l1'eJ~1tAn1~~tJ'U~~1'U~~tJL~'U'eJ1,1,tJ:;1~ L'Il'U

~'U (Jean 1978 1413) ltf1vnn'l~~ m~t1~filifl,l,tJl.JYli1l'(q'eJ1.J~iJ~'lltJ;J'eJtJnVii'eJ~1'Un1~~tJ'U~"1I'l

fJrul7lP'l1'(ql7lf~!hln1~l.J')mL~:;n1~~l.J"j)'fl~'l1n~tJ'ULn~(P13 bL~:;Lm(p)4 L(P)tJl~L,)~'l2 il.J(p)'l,x

kmfl.JYi 19i '(q'eJ1.J~u'j,nojf'fllJf1'Y; 1'fl~1,1,~':lvnn1~'(q'flu'Il'fl~I,'(q~~i:J~n'l~~~tJVil.J~1"un ~tJu~ltf1ftJ m~

0. 0 ~ ~ " , at LI •••• Q,Qd IV

~'tlU'll'tl~I,'(q~~'(q'l~'l~tlYi'lV'l:;LLtJUI.Vi~"j)'U~1nm1 n~~P'l':ll.Jf1~'tltJ'l~~utJ~'lP'lC1JYl1~~tllJlYl~:;(P)tJ

.05" 1,1,~:;I,Ll.J~'\.Ui'i1(p).~llJfl,(p,'tlfI,L~:;~~LL~U(Blando:Schneider and Sleeman 1989: 102)

• & • 'I" d J! d <>l ." "l.JnVi~'eJ~P'l'tl"n1m~:;Y11Jl1tJ~lJlLV'l~'eJ~Vl~1tJ':l~L~l.JL~'tl~~1.J'tl~"j)'l~Vl'U1"

')~~CU~"l1CUVl1~tJ1tnn1(2E.211 21-127) 1t1)~~1~LI,1.J1.JYl(P)~'tl'lJ~il~'lltJn1~~tJ'U~"Jl1

V'lcnf71P'l'l~l'lfL1'tl~tY;~LUI,~tJ~~'lVlfl.J'l1m~tJwffu~fitJ~~n'l!t1;j~ 3 L(P)tJLLU.:lLUULLl.JtJYlI1I'(q'tltJ

U'tltJ 6 'ilDl.J~'tl n1~1.J')mL~:;n1~~tJLy;~L'UL~mlnr1~fJC1.m~:;n1~Vl'l~Ly;~L'U~tJ~~~n1~L;~L~U
\J

~') 1,1,1.J~L~tJ')I,I,~:;L~YlU~~n1~L:n.:lI,~U~'J1,1,1.J~I,~mY;1.J~1m[;j"j)'tl~;J'tll.JnY;i'tl.:l~~'lrrC1J~'tl un ~tJU

'WLojf'l1~W.l"MI,'~1tJ"j)'tl~L~LUL~tJ~LI,~:;LVi~L'UI,~tJ~'WL;J'll~Y1n'l!t:;n1~ri'l'U,)CUL~"j)tJnih~.:lil.J ~'U

1,V'l1'eJ'IVl~1ml,~:;'WL;J11~fOjcu~~D~n1nl,"'lmL"'l'lL'IluL~tJ':lntJ~UI1l1~~m')~my;'1~ (2526 • 26-

122) 'Min n1~~U~'lltJ;J'eJ1.Jn~i'fl.:lYl1~n1~L1tJ'Url ruI7lPl1~r;]flU~'tl~ ~'lU,)UL~~"j)'tl.:lUn~tJU

.. ' '
iu~mJ~~n'b'1;jYi 2 Ll1ItJ'(q~'l~LL'lJ1.J'Vl@l'(q'eJ1.J~il"'l'll~Jn15'~mmfnlJlPl'l~r;]f~'eJ.:l~1U'J'UI,~~"'l1n 34

'l1Il.J~:;'(q~rl '11I1.J~:;'(q.:lrl~:;:3;J'tl5'')~ 102 ;J'tl u111.J'Vl11l~'tl.:lnl.Jn~~~'J'tlu'l.:l~djuun~tJ'U~u

~fitJ~~n'b'1tJ~ 2 t5'~~m~'l"1l~nl'ld1fitJ~ nNLYl~~Vl'lUP'l5'~1U'J'U42 fl'U L~'tlro'l'UVl'l;J'tl'lJny;1'eJ~•
'Vl'l'ln15'~mA unn{]'J'I "irn ~tJuiJ;J'tl'l..JnVi1'fl~Lct'tl~~'l~1n'WL;J11~LL'U'J~111~'tl.:lf1ru~~,r~"j)'i)~

•. .,J '" .,J '1.1' ''1.','' 'I '" ctI ••• J!~umnmnl.Jn'l5'Vl1~~1n'Vl'6111i~'tl~~~~1 ~19ILLnIJ.JL"j)'l~'lilLLU':lP'lI1iL~'fl~n1~~l.J'lil'lU':lUL(JliJl.J':ln19I'JtJ

~1'U,)UI,~tJ~1.JI,L~:;'WI,;J11~I,LtA,)~ 111~'fl.:l n1~~tJ~1'U'JV.L~tJ~'lJt1)'JtJ~'lU'J'UL~iJ~'lJ"

L~'eJ'Vl~1tJ;J'eJ1Jny;i'eJ~"j)'tl~t1n~tJ'U~1nn1~VI1LLl.J'lJYlI1i~'tl'lJ~il~'lltJLLii'J~'l ~'lJ~'tlll.J

~'an1~1i1fl,)1~,hl:J LVl~'tlL(P)m1nn1~~m~'lltllt.jJpJ Ll,l.Jl.Jn15''(q'elU'Il'eJiJL~~tJbUUl)fin'l~
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"" tI "" , , "" •••• .,JeI •
t:.J~'lJ'el\ln'")~L~tlWLtJtJflU~tJ'lJ'el\ln'l~L~tI<WLtJtJn"1~JtI'eltiLL~:;n'l~L~tlULlJU~'1t11!flfl~Y1~11l'el

t:.J~~~~YltYl'1\ln'1~~tlULL~:;il~Uf1~LU~"ll'1f1ru~~l ~~f"lJ'el\lun~m~n~Vltl'1~tI~ilnl~~'aU

'li'eJ~L~1~ e.J~n1~Vl(9I~'el\ll.lnn{J~l f.J~~l--i~Y1~Y1'1\ln'1~~m~?"ll'1f1rul1l~l~lJ]f"JJ'a\ln~~Y1l1l~'a\l

LL~:;n~~fOl':ltJ11~bJ LL(?ln lJl1'lnu ~'1'\A~tJiII'1Uil~UfOl~un ~m~t'1~~tlULUun~~tJ'atl~::iJil~Ufl ~

~~~'1XtltJ'1\liJUtl~lV'i''1! Y11'l~"~ ~':lUUn~mn~,il n'1~~tlULijuntl1!f1 f1~~::il'Yi'~uf1~~ LLlJ]n1J11\l
..

nU'el~1\l'hJih1t1~1V'i''1! Yll\l ~~ ~L'tml~LmtltJ LYitltJYI~Uf1~il\l ri'aU~tlULL~:;'\A~\l~tlU

~~ 1~~ "" !'1 .,JeI ,
'el~':l~(A I v i I 1987 63) lPlF1n~lt:.J~"lJ'a\ln'1~L~tlUn1~~'aULlJUntl1!f1f1~Y1~lJ]'ae.J~

~~~'V1~LL~:;L~(1]fl~1Un'l~~n~I?"1l1fl ru{7j~I~(1]fntJun~tlU~~tlUf1 rul1l~I~lJ]flULn~l1l9 ~T\.J'JU

89 fl'U ~'l'a~Vll\l1l1 f1L'\Ai'1'a"lJ'a\l~~Lfl'U~n~ Ll1ltI~ 19lLiJ'Un~~Vll1l~'a\l~~tlULLtJtJ~fin1~~tlUn1~~'a'U

Ltlu~lt.J1irHf'l~~I'U':l'l~68 flU LL~:;LtI'Un~~fl':ltJl1~~\l~tlULl9lt.J~fil.ln~~IU'JU21 f1U e.J~n1~~~t1

tJ~ln{J('hun ~m)~ ~tI'UfOlru~fl'1 ~lJ1fl't)Ln~19l9 Ll9lt11-infin1~~mml~~'aULU'U~It11!f1f1~il

e.J~~~~Vli~\l n1'1un ~tI'U~ ~tlU Ll9ltI?fltJ n~'atJl\liJ'trtl ~1V'i''kiVll\l~~ ~ LLlJ1'hJilf1'Jl~LLlJ]n1J11\l'atJl\l

01 ~ ••.•• QQ I Q t I

~UtI~1 f1'kiVll\l~(1IJ1~::'\A'Jl\lL~11lf1~"lJ'a\lYl\l2 n"1~

L~n':lU (Hogwan 1969 123-1241'l~~n~l~~tlYl'lJ~l e.J~~~~VltVll\ln1~~tlU

'li'el~L~1~~il n1~~'eltJ?U~'tltl.jf'e)tJn~ t'el\ln'elU~\l~'e)Ynn1~Y111l~'el\lY11Li1un ~t1Un~~Vll9l~'el\llJ1'eltJ•
.jf'el~'eltJ~'1~'lill~'l~mJ~:;80 L'll'UL~mntJlfOl~'U~(ColI ins 1974 72-183) 1~~n~1~~tI ~tJ~l

n'1~L-nif'elVll9l~'e)tJtJ'e)tI~I-rl':lEJ'\Al'119ltJfl'V'li'e)'l"J)'e)\lL~fl LLlJ1~:;f1ULLii':l~'e)u'1l'el~L~1~L'U~I:;' 1911Jn~i'el\l

~'U vn1~L~n~l~l~(1tJ~~"1~\l Lflru9f111l1~,19l*'\A~1t1~~:;1!1~

~f ' l~d - r;i oj ~ J: .., •• f~ 1l~1~:;12[\23 65-67) lPl~n~l LlJ~EJtJLYltltJe.J~~~f1VlfiVll\ln1~L~tlUf1ru{7j~l~{7j
, \J 0'

"lJ'a\lun ~m)~il n'1~(1]~':l~mJtJfl':l1~i~U~1'Un'e)ULL~:;iln1~~'e)'W'1l'e)~ L~1~niJun ~tI u~'hJil n1~

I1l~':l~~'e)tJf1':l'11Jt~'U~1'UbL~:;'bJnn'1~~'e)U'll'il~ L~11JLl9ltlL-nn~].J!Jlt"J'il!l'1\lLUuun ~tI u.ffUlJfitl].J

~n~'1tJ~ 1 ~1'U':l'U180 flU "lJ'el'lun~m~~fimJ~n~'1~'1fi(11~'1].Jr\'1LL'\A'lc.J~n1~~~tI~,tJ~'1

t:.J~~~ ~VltVll'l fll ~~EJ'U"lJ'el\l't1n~tI u~n n'1~1J1~':l9~'eliJf1':l'1].Ji~'\.)~'1'Uri'il'UbL~:;iln1~~'e)'U'1l'il~L~1].J

~\ln~'1t:.J~~~~VltVl1\ln1~~tI 't)"lJ'il\lun ~EJu~'hJil n1~lJ]~t"J~~'il1Jfl'J'1~~~'U~'1UbL~:;'Wiln1 ~~'ilU

, ~ • ~ •• ~ ~d _ f.!1 oj • I ~ J: .,J, •..
'll'el~L~~~LL~:;i9l'1~'lV'1~L~~'1!(2E,24 48) WI ~ m~'1LlJ~tltJLVltliJlJ~:;'(iVlfill'1~n1~~'e)UYlbLI1lnr;J'1'lfl'U

3 ~fi ~'C)?fi~lnn1~(fl~')~~'tltJflt"Jll--i~~'UJ'1UL~~~iln1~~'e)'U'll'en.JL~1~LtI'U~1t11!flfl~~fi~iln1~
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(?] ~';) ~ ~'fl'lJy;)';)'I )Jt~ 1.J3'11.J~~d-J~iJ n 'I~~'flU'll'fl)J~~~d-Jdjun ~d-J~~~:;l'jfi'lJ11tJ1fJ 'WiJ n'l1~'elU'll'eld-J~~~d-J

!(Jr Q <t • I ' ., J ,.j .,,.j..l,.j
~n'1d-Jt~ 1.Jj'1U~IPId-J~~n '1~~ m~'1 ~~1J':l'1 e.J~~d-J~YifiYl1..:Jn'l~~~fJ1.J'JJ!l..:J'\.mL1fJ1.JYl~n11lJ11';l"~'el'lJ

fOl';l'1d-J~~U3'1U~~ d-J~iJn'l ~~'elU'll!ld-J~~~u.j'..:Jfjfid:J 1.J~1fJ'4 fOlfOl~ b~~:;btl1.Jn~d-J~..:Jn~'I r.J~~d-J~YltYl1..:J

,.j .,,.j..l Q,.j 'I. ',oj , •• !(Jr ••
n11b~fJU'JJ'fl..:Jun L~fJUYl~'elU'Jfi'lJ~~E.J1 E.JU.mn 1~~!lWll'eld-J~~1d-JY;)'J1d-Jt~U31U~lPld-J

, .•• 'lA'''!!. F.i '" ., J ,.j •• ..I
~lfi5' ~mwrw (2525 64-6!:,)(pI~n~lb1J5'fJ'lJbVifJ'lJe.J~~d-J~VifiVil'1n1~L~fJ1.JL~lfly;)[;lVi

iJ~'el1'j"1l1~E.JUb~f1:;fOl,)1)J~'\.JL~LUI'j"1l'l~E.J1.J~1n n1 J'~'fl'\.J'll'eld-JL~~d-J3 I'jfi L'\.Jn~:;'lJ,)1.Jn'l~~EJ'\.J~~'eli

(Mas t ery Learn ing) 'ti'ul~ ~Lrin1~~mJ'll'fl)J\~~d-J\t1u~'lfJ'4y;)y;)~ LlPlfJ~~d-JbL'lJ'lJtJmXlPl[;l'ld-J

'1@)U~:;~..:Jrofb~..:JYi~ ~ n~J'd-J~'lJn~i'el'l n1 ~~'elH'1i'el)J~~~d-J~t1U~1EJ'4f'lf'l~ LlPlEJL-n'lJVi~fJU~'l L~"t1.J[;l1d-J

'1lPl1.J~:;~..:Jrof~~..:J~ ~ ~ n ~~d-Jb\~:;n'l~~!lU'll'ad-J L~~)J~t1'\,Jn~d-JLlPlfJ~'U~fJb~'lJtJVilPl'MltJ!J'afJ 'afltJ'lfJ;J'el

tJ nYii'el'l LilHn1~J',)d-J11ul'j"1l'lf'lill[;lY"l'l'Mlf ~'a'l tYi~LULilEJ~ n~d-JlJi''J'el!J'l'lLtlw1n ~mJ
~ ,
off1.JiJmJd-J~n~'llJ~ 31Jn'l1~n~'l 2524 h:J~E.JU1.Jl~~lflU ~'1'wrlPlLmi ~'l'U'JU 120 Y;)'ULlPlmLU'I

'a'amtlun~d-JVi@)f1!J'I 3 n~d-J ~b~:;n~WO)';)tJfld-J1 n~d-J 1.1n~mm[;]~:;n~d-JiJ 30 y;)U r.J~n'l~I'j~fJYitJ

~1 'l!n L~mJ~1~~tJ n1 ~~mJ'll'ad-J~~1d-Jd:!un~)J LIP'E.Jfl1 ~L'U~EJ~~tJtJViltl~'eltJ!J'elEJ'afitJ'lEJ;J'atJnYii'el'l d:J'U,
r '

n'l~n)J 1n e.J~~)J~Y1fi'YI1'lfl11L~fJU~'l n~'1 n*J'YI'W't~~tJ n'l ~~'au'1l'a)JL~1w11fJ~~'1 n'l~~'au

'll'ad-Jb~1d-JLb~,)L~[;ly;)~~il[;]'elI'j"1l'lL~EJU'lJ'el'ln ~d-JYl"1~'el'lYJnn ~d-J~'1~'Un~'l ri'a'Un'l~Vi ltl~'a'l~'el'ULL~:;

fl11~!Jwri'fld-JL~~d-Jt~1E.J1if'lJYI~E.JU~1L~~t1.J~1d-J1Hl ~ ~Ifl,;)'l)J LLiJ~1.J~';lU'lJ'fl'lr.J~id-J~Vit~'l1~d-J1 n~q lPl

~d-J'lJ1n1~1.ml')~ (2!:,21 52) 1~~n~ll'j~fJYitJ~'l n1~Viltl~'eltJ!J'elmL~')iJn'l~'el.n1.Jj'lfJ
"

;J'a l.J t?mm f?iJl1E.J~~'1n'l ~~'fl 'lJ~Lf1:;n'l~~'flU~'l'lJ nYi~'fl'l YI'lL~r.J~id-J~VitVi,'l'l n1~~fJ'U'lJ'fl'l'l!n ~fJ'U

~ n~'11fi~'au~L ~'\.Jn \1E.Ju1JnYin~:;~'J E.Jn1 ~.yl'lb\tJtJtJmXltl LL[;]L.y:jEJ'l!l!J'l'l L~EJ,)~'l~~tJ~UWl'l

~(?]'4191~ 12!:,21 !:,4l 'Y11n1~~n~1~E.J 'Y'ltJ~'l ~fifl11~!l'U'1l'eld-JL~1d-JLlPlw·hU'Iti'l;J!ltJnYii'el'lbL~:;iJ

fl1~~'fl'lJ ~ 'elE.J1~r.J~~)J~"{Jt~'1 n~ 1~fin1 ~~'elH'Il!l)JL~1)JLlPlE.J'Wri1U'lti'l;r'fl'lJ nYii!l'l LL~:;n'l1~!ltJ

J • d cv ••.•. o~d •.•.
fJ'flfJ'flfJ'l'l )JUtJ~'l y;)f\JVi'l'l~ CllflVi1:;lPl'lJ O!:\

'U'an"l m1'ULfl~\i L,,1C\JM (2:'<:>,0711 1"~fl'l~nL~tJ'lJ LYltJ'lJr.J~~d-JqVi1n1"~tJ'U

~ '
'll!ld-JL~1d-J~"1l1y;)illlJlY"\1~lf1f"lJ'el..:J11n~m.Jrel'flUiuiJfitJd-J~ n~tJ~ 2 LN ~mJ~ n~'l'U'l~~VitJ1 ~'l'U,)'U

88 f'lu ~:;~~ 'l'l n ~d-JVilPl~'fl'l ~ ~E.J'UL"ItJ'lllPlfl11~tJ 'Ufl11~'a 'Un E.J'4 f'lf'l~fl'lJ n~d-Jf'l')tJ '"ld-J~!l1.JLlPlEJf'lt
r.Jf1n;5'~~mJ n nD~1 r.J~id-J~'YI'ifl'1~iSmJ-rl!ld-Jb~1d-J'lJ!l'ln ~d-JVi(9\ ~'el'l LL~:;n~d-Jf'l,)'lJ'"ld-J'WLLlJIn [;]'l'lflU

~~'l'lil'l1~~l~'kJVl'l'l~~~~~~~'lJ .05 Lb~:;~'tl~~'h lJi'Cl.J,,)L~1'Yf(JlU(2532: 46l1tf)~n~'ln'l~
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LmtJiJ LY1tJiJr.J~~J.J~Vlt'Yl'Nn11L1m~eri'fjJ.JL~~J.J~'1l1flru(11Vll1~rJlf~'fj':l!l1fl tii'l1In1':ltJLl1ItJl-if"l1l11

~ IV "I Q U 41 ~ ••• ~ ~I~ n ~

n15'L:i'mm15'~m~5'1tJ'Llflfl~niJ n15' ~'fj~m1J1Jun 'W'JJ'El\l~mL5'tJU'1lUJ.JfitJ~r'1n~1uVl4 ~N L5'tJU

,j'1U~'fj~VltJ1 ~5'5'rl ~\lWr l1I'ejl1l5'fl1UYiiJ':l1r.J~~~~Ylt~'fj'l'l1m1m~~ ~m~ Ll1ItJ"l1l11n15'~m~

n15'~m~nm-lfl fl~ niJ n15'~m~ L(11tJn15'~'ElULL1J1J1Jn~bJLLrJIn ~1'1n~~'fjti1\li'jUtJ~1~ ClJVl1'1~~~

.J "'Y1~t@)1J05

'9'ln"1u~~'tJif1\l ~tJ1Jn n[]~: f115'1'~fOl'J1~·lbtJm~'fj L@)tJ~fin15'~'fjU'1l'fjM~~~LL1J1J

n~J.J~'CltJLL~:;LLlJ1J5'1tJ'Llfl fl ~vi11 iir.J~~J.J~VltVl1'1n15'~'I~U LL~(9l"~1n15'1~fl':l1J.J·lhtJm~'fjUn ~tJU

"'JlI?fifl15'~tJ U..o'ElJ.JL~~J.JLLiJiJn~~tJ tJ1ILL~:;LLiJ1J5'11I'Llfl fl ~ Lthm W Vl1'1n15'L~ ~ t:.Jfl~~~Vlt

Vl1'1n15'~m~1"~~ n LL'W':lY11'1~~'I



..,j
'U 'VI 'VI 3

••.•.. ~ J' <OJ ••• ft I •• & ~ "0 <OJ J! ~.b'
n1'j''J''Wm'l'l..l ~nIJI~lJ 'j'::;~'lrl ~Yl'Elf4m~t'l"JJ'El'UnYl'j''El'l'Vl'l'ln'l'j'L'j'U'l..llPl1'l..lrl'J'liJtYl'l..lj'l'l..l

L~iJ'!J'el'lUniSu'l..l~rie.J~~iJ~'Vl~'Vl'l'ln'l'j'~mJ~"ll'l rl cUlJI~'l ~(;]f~'l LL~::;L~'el~m~t'le.J~'1J'tl\ln'l'j'1~

i"l'J1iJ'Ibm",~'tl tI1lUiJ~fi~'lLU'l..ln'l'j'~\lU

.. ,
ti'j'::;"ll'ln'j'~'tl ,xm~U'l..li'l..l~fiUiJ~m~n1JY\3 tNL~U'l..l~'tl\lrl'fl'l..l~'VlU1rliJ4'\lWrl1l~1::;1i~

..I ••.. <>I •••••• £ <>I ..I ~I ~
'Vln'l~..:JL1U'l..l'J"ll'lrlru(;]r'l'l~(J]•. rl 011 l1'lrlL'j'tJ'l..l'Vl1 lJn'l'j'f4n~'l 2539

n~mi'J'tl~'l'l ~'tl 11m~tJ'l..l·a\"(~fiUiJ~n~'l1J~3 tN~tJ'l..l~'tl\lrai'fl'l..l~V1U'lrliJ4'\lWrl1l,

~1::;1i~tl1ltJn1'j'~iJ'tl~'l-:JL"'l::;"NL'ilYl'l:;,xn~U'l..l~iJ1::;~'Ue.J~n'l'j'L~tJ'l..l~'D1rlrulJl~1~(J]fi"l 101 i"l 102

'j'::;~'U~'W~fiUiJ~n~'l1J~ 1 ",1'tl~"ll'lrlru(;]~'l~r;]f rl 203 rl 204 1::;~'U~'l..l~fiUiJ~n~'1tJ~2 dj'l..l "0"

..
J "lj..l'1 !:"l ••••.•• I J!

~i"l'j''el\liJ'tlVl~"ll~'Wn'l'j'IJ.,tJlJ'j'::;n'El'UlPl'JtJ

•.. t.b' •••
1 LLU'UVll1I~'ElU'Jl1IrllJ'1iJtYl'l..lj'1'UL@liJ

2. LLc.J'l..ln'l1L";i"l'J'liJ''11'JEJm~'tl LL'U'Un~iJ~'tlEJLL~::;LL'UU1'lU1irlrl~

3 L~'UUVlI1l~'tl'Urj'!ile.J~~iJ~V1tVl'l,m'l'j'~EJ'U~"ll'lrltUr;]~'l~(J]frl 011
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l-

I 1 ~fl'l;tl"'~fl~11l~1'lllflml1l~1~l1lf~::;~u-ntJ~fitJ~~n'l;tll1l'elui1fU ytYlfi~ml"ll

2521 ('ilDutlf1.JjJN 25=~3),

1.2 bbti'H~'el"'l~"lllf1ml'll'3l1~l1lf f1 011 ~:;#Iu.ffu~DtJ~~m~ntJ~ 3 m~",~nn1~
I-

~l#1uiun1~~mJ!'lJ'el,:mlUm 'el'elm'UU 14 mbtJ

, .,;
"'U'JtJYl 3 n1~f1 ru "'l~'Yi"'Ul~" ,
ml'dtJ~ 4 Yl~~~1ji'ltJYllLflf~

· .,; .
"'U'JtJi'l 5 '"ilU'JU[;I~~ntJ:;bb~::;'el[;l~~ntJ:;

,d d
"'U'dtJYl 6 nni'l~'el-:J

I oJ •...q
W\.J'JtJi'l 7 ~~U[;l'1l'el-:J'd-:Jn~~

"'U'JtJ~ 8 n1~~~l-:Jttl"'~lm"'~tJ~~lULYh~~Lvll LL~:;n11Wl

'lJUl (P)'1I'el-:J~Wl1tJ1U'lJ'el-:Jttl"'~l tJm~tJ~~luLvll~~L'Vh

"'U'JtJ~ 9 n1mn~~n1~b~-:JL~urK'JLLtln~m

· d ~ ".'f •• Ji •.•• I d
"'U'JtJYI 10 fl1~bLrlL~i'ltJ1J'kJ'\t\1~~nl1L'll-:Jb~U(1J'JLL1J1L(P)tJ'J

"'U'JtJ~ 11 n1nbn'el~~n1n~-:Jb~Ut'l'JLLtl1b~tJ'J

· d ~ ".'f "" II •.•• I d
",WtJi'l 12 n11LLrll~i'ltJ1J 'kJWTt;~~n11b'll..:JL~WWm1J1L@ltJ';)

, d "" Ji •.•• 1
"'U'JtJi'l 13 '5':;UU~~n11b"ll-:Jb'6'iU~'el-:JmLb1J~

"'U'JtJ~ 14 'fJ11l11~'JUl1l1-LnruiJ~
13 ~(p)vi1'i1ltl~:;~'lfln1~~UU~M1l.J~~U~1UL~lJ1ULLl'1fl:;\nl~!J~-:Jm'1~~ 3.1
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~ • I •• ""!: !:J' Qt'l1~1.:j1'13.1 bb~i1I\l"i1I1J~:;~\lfln1~L~tJ'Utf"l'd1d-Jt'l"l'U~1'Ubi1ld-J

,d J'
'WIX)tJYI LU'il'Wl rl 011

~'du~:;n~1JL'U'l"l1:;1~

2.~1d-J1~Cl'H1c.J~1J'dn LL~:;c.J~~1J~tl~1'U(;U

n1~n~:;~1tJl~

"" • .J "" . <lI
5 ~11J1~f;1L'JJtJ'U~1'U'd'\.JVld-Jfl11J1n1 'H~~

ri1i.l~tJ 11~~~1'U(;U A x lOn L~~

1 < A < 10

3

~11J1~Cl'H1c.J~1J'dnLL~:;c.J~~1Jl~

1 L~~n1~'Ui1I~1'U'd'UL~d-J1~~tl\l~1'U'd'U

.-lJ1~\l

2.~1d-J1~Cl'H1c.J~~ruLL~:;'H1~VlP'lutJd-Jl~

, .-
'eltJ1\l~n(J1~\l

1 L~~n1'H'Ui1Ifl'd1d-JtJ1'd~'el\l~1'U~'el\l(;U

~'l1JL~~tJ1J~1J'U'ln1~~~\l ~1'U~11J1~Cl

~1fl'd11JtJ'l'd~~\l~1'U~L'H~~1~Qn~'el\l
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• I r "'!( !(J' ••'1Ifl U ~:;~'l fl n 'l~L~~'WtM'l2-Jt Yi'W3'l'WLiPl2-J

J" '.,J
2 ~'12-J'l~C1V.'lYi'W'VI"ll~'lttJ~Lv'~~2-JLL~:;t:tJ

~'l2-JLv.~~2-J1r1i'fJn tlf'tl'l

~'l2-J'l ~C1LtJ~mmillu!J2-J1 ~LrhALill~~'JlA

LL~:;LtJ~t.J 'WLill~~'J 'W1~ LP'WVlillutJ2-J1r1i'

6

8 n'1~~~'l'lttJv'~'lmv,~t.J2-J

i1{ 'l 'iHYI'l2-J2-JLvi'l LL~:;n'1~v''l•

'lJln VI'lJ~..:!~2-Jf1'ltJ1U'lJ'fl'lr:tJ

v'~'l m v,~t.J2-JtIl'l'WLvi'l~2-JLvi'l

9 n'1m(f~2-Jn'1n~..:!L~'W

10 n'1~LLni:"ilVl~1J'1Jv''l~2-Jn'1~

L~'1L~UI)]'JLLtJ~\'~m ~

YJntJ~:;n'1~lr1i'~th'l fJ n tlf~'l

2. L~~ n'lv''WiPIL~'W'lJ'W'l'W1~~'l2-J'l~C1U'l

~uu~1tJl.jf\'Ln1J '1Jv''l L"ilVltJ1t1l

1 ~'l2-J'l ~C1~ flU 'l ~~fin'1 ~~~'l'l2-J2-JtIl'JtJ•

2 .~'l2-J'l ~C1~flU 'l t.J~fin'1 ~\'Ll.l'lrl1'l~2-J r1i''JtJ

'J'l L~tJ'Wlt1l

L~~ n'lv,'Wt1l~2-Jn'1~L:n'lL~'W!?i''JmhL~m

1~~'l2-J'l~C1v''l~'l~'flult1l'tl~1'lQntlf'tl'l

1 ~'l2-J'l ~mtJ~~'WtJ~:; LtJrlf1'l~11 ~dj'W

tJ~:; LtJrli'1J~n~n.l1t1l

2. L~'fln'lv''WVIhVl~1J'1Jv''l~2-Jn'1~1~

~'l2-J'l~C1v''l ~'l ~~ulr1i'

d ••• Ji ., .1
L2-J'fln 'lv,'Wt1l'tl~2-Jn'1~L"1l"L~lAI1l'J\'Lu~-

L~m 1~~'l2-J'l5'C11.jfml~ LL~t1l'l~l1J1~U
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.,j I

611"i'N'fI 3.1 (f1'il)

12 n'1~bdl1r"l'V1~1f'l)V!'1'i.l~~n1~

b~'1b~'\.Jl'l')mj~b~tJ')

• I •• "" t tJi .••
, ~IU ~~~'1i"ln1~b~tJ'\.Jti"l'Jl~t~'\.J31'\.Jb~~

~1~1 ~t1bU~mJiJ~~LtJi"l111~11~bil'\.J

13

1:11~1 ~m411:1~U~"lI'fJ'ItU ~1~ bV!~!J~

f4 ~ltJ Lu1-il1.iIi''fJ!J1'1Qn tIf'fJ'I

14 -U1V!~nn1~~~~I~tJ~'\.Jn1J'iSmJi"ll'fJ'In1'\.JbtJ~1~~L~'flWl~"1l1flrUtJlflll~tJlf fl
~, ~

101 A 102 ~:::vrUi'l.~~fitJ~~n~ltJ~ 1 bb~:::1"llIA~(7lf'\'lI:1(7lff4 203 i"l 204 ~:::iP1Ui'\.J~fitJ~~n~1

:c'ld • I •. <oI!: !:df .••
uYl 2 (J11~.,~u~:::~\Ii"ln1~LJ'tJ'\.JI'/I,)I~t~'\.J31'\.Jb~~

15 -Ule~~n1~~~~I~ui'\.Jn1~iSm~ibfi'flV!I1"llIf1rU~flll~lnf f1 011 "~U~:;~'1~

d!( tdf .•• , •.. ;:, !oj t df .••.•• r <V
n1~b~tJ'Wtf1,)Id-Jt~'\.Jjl'l.!.b~d-Jbb~:::~1~U"lI'l.ml~::;ll'l.!.tbU'fJVll,)"llIf1(ulnflll~In.· fl 101 f1 102 ~~~u

::. <V ~ ::"Id .•• '" r <V ::. <V ~ :;>lId
"ll~fitJ~r'ln~luYl 1 bb~:;')"lllrl(U{9lflll~{9l.·f1 203 f1 204 ~~~u"1lU~fitJ~r'ln~luYl 2

~~~d df
LV!~b"llm"lll 'l) {9l~')'9~'fJUf1')I~i"l~'flU f1~d-JbU'fJVl'I

".. .•.•..•.. tdf .••• I •• ,oj t
1 6 ~dl'1 LLl'-JUe.Nn1~'fJ'elfl"lJ'i.l~'elU,)~f1,)I~t ~UjlUL~~ Inl~'1~u~:;~\If1n1~L~tJUt

J(df <>

f1,)I~t~'W~IUL~~

1 7 ~~I'1bbUUYl~~'fJU1~fI,)'1d-Jf~UjlUL~d-J~"lIU1'W21~ (J11~LLe.JUc.J'In1~'fJ'fJn

-if'Ei~'elUdJu-if'Ei~'EiUbbUUb~'elnwau 4 19l,)b~'eln 1-nLn(U"I1n1~ehl.J'VJn-if'fJLL~:;;r'fJ~'fJULLUU~InUtJ

L-nmru"l1n1~ e.h'W1(9)tJY1"'l;~ru1'91nAI rw~u~t'rn~mJ~'EiU1UbL(;]~:::~'\.A.x\l~Lb~'JLL(;]~n~(u:::"lI'fJ\I

, •.. ~df .•• ~~'Jd J!
1.8 '\.AIbbUUYl~~'fJu'J1f1A11~Jt~'l.Jj'1'l.~L~~LV!~L"llm"lll'l)tJl~'J'9~'fJUf1'Jl~{9lNLLOi'J

LLt'ii:lJiJfuiJ~~'JU~U n~ i'fJ'IL~~~\lnu
~

2. bbe.J'\.Jn1~1~WJ1d-J'JhtJm~'fJ ~1~tJ ~1L\'l'\.Jn1~~~I\1bL~:;In~'J"'l~'tlU~'1n

2 1 bbl'-JUn1~1~f1'Jl~'JhmV!~'EibLUUn~~!J'tltJ. ,



21.1 tllr.J~n1~4'i1liil ~Ui'Wn1~L~tJ'W!~e.JltAn1~(JJ~'JIlH~'el'lJ"ln~L~m"lll'11

'" •.. J'
~1yj91~Q.l19~mmn

Ai 1 ~~ .• .J."IAi "" A K2 1 2 ~'JuJ''J~Jm'ElVl1UmA~'(i'ElLJ'tJU'YiLu'Wyj'Wjl'W'1"ll1fOlQ.l(JJplll~[J]lfOlall

• Jr Jr "''' £ ~ ,')tJiJ..l
2 13 tnLU'elVllmA31UJ'1l1f1Q.l(JJr'l1~(JJ;r1", all 'Yi~ 14 VI'W'1tJ,VI~L"llm"lll'11

17l~~~'ElUAI)1~~~~5'ru"lJ'el~L~'ElVl11.J~u1.J~~Ldll"lJ L~~L~~l~~~~~ru

2 1.4 4'WI'Vi1~'fl'M.Jul~LL'lJ'it~!'l~~ LLUUYIWl~'fl'lJLL'lJUL~'fln[J]'ElU4 j;]'1L~'eln

d J!~J' Ji '" '" r
'Yi~'el(91f1'''''tl~nuLtJ'ElVl1yjUjlU'1"ll1f1Q.l[J]Vl\1~{J1':rf1 all

"22 LLr.JUn1J'1~fOll)l~J'li':lmVl~'ElLLUuJ'1tJ1if1rl~ ~..n'WI?l'ElU~lLilun1~mij'ElUrl'lJ'1;'El

21.12 1 ? LL~:;4'(Pi'VilLUtJ1(9IL~'elVl11'Lml7i~:;1(PiL~'el'j..n1.Jn;n'Elut1I'1EJ1'lJf1';l1~~~'J'Elth~LLU'lJtJn~(91

" I

?"1l1fOlru[J]plll~l?lffOl101 rl 102 ~:;~U-nU,JfitJ~~nh>ltJYI 1 LL~:;?"1l1fOlru(;1pll'l~[J]ffOl203 fOl204

~DtJ~~m~n1J~ 2 4'(91n~~L~mn~ILutJ~'Wj1'W~'ll1V'lru[J]r'l1~(;jf fOl011 ~:;~'lJ..ffu61fitJ~~nh>l1J~ 3

•• 1 r <>l ~ l:'Ji "',... •.•••.•••.•
:< n1~n1~1.Ji1l11?iu 5':;~'l fOln1nJ'tJHt"'!,)1~?;yjU j1ULI?i~ ~'J9tJU1 LL~Un1~9i1l~1 i1l'lJ

iun,n~tJui41U';lU 14 wtbtJ rilmJ(9I'(9nh:;~'lrln1~iStJ'W~fOl'Jl~i~'lJjl'lJL~~ ti1ltJ~WlY'I~~m~~

~,ofl~1.J~:;~.:)rI t1Il'tJYr{lfi~ ~il"lJ'El':)?~~'W

4 n1~~~1'l LLU'lJ'YiI?i~'flu1'i1lrI1)1~i~'lJj1'WL~~ ~~4'tJl-iii'lJ[J]'el'lJm~~~'l':) LL'lJ'lJ'Yii1l~'el'lJ

" ~ "
~il9itJ:lJl LUU,]W'I'el'Lm15'~h~ bL'lJUYI(91~'elu1i1lfOl';l1~~yjU:ll'WL~~ Ll1\tJUlLL~'Wn1~~11\~1~ufu

fl!5'~mAi~'l'trm 14 Vl1J.':ltJ~1~~1'l LLU'lJYI(9I'1,~::'lJ11?ifI'11~i~'lJjl'lJL~Mtltm'lJu1.J~utJ LL~:;'ei'(;jUEJ

1'lJLL(;\~:;"'j~1.J5':;~~r1"l1'El~bL~~:;'wtl'1tJ

'1 jJ I diI ~J[ Q '..Q lV 0 A "I tJ tV DJ 0

E n15' ,VlfOl'J1~"ll':lm'l,1~'elrI':l1~t'\"j'Wjl'Wb~~ ~1)9tJ11\1L'lJUn15','l,1UnL5'tJ'lJ'Yi'lLL'lJU
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Yllil~tliJ~' ~Ifi'l')'llJ~~Ur1'LH~lJ un ~£JU~'l£J1@l~~tliJ m~itl.:J 04'£J~:;1 ~rl,)'l~'1l,)£J L~~tl LLiJiJn~~

~tl£J LLf1::1~t1n iJm~Yn LLiJiJYl~~tliJ1 ~'f'':J'l~i~Uj'lUL~~~.:J LrhmiJiJYI~~tliJ~"JJtnu~ nrlf~ L~'tl

111 ~':J~~tl iJ M'lj.Hl'l':Jm'h WIn'Y'lmJn ~m~~'l £Jllil 'hJ~f"l':J'l~fi''l')'j,n'1'l ~4'£J~:;1 ~rl,)'l~'1l,)£J m~tl~ n

"rl f'I LLiJ1J5''l£J'lif\~ 'I;'lIWl~ [7l'l5''l.:JLLr.J'lm'l5'1,Afl")'l~'ll,,)£JL~fltl LL~')iln'l5'Yl@l~tliJ~n~'Wn~'lun iJ£J'W~:;

e.J'l '14'1 @l'U ~:;~.:Jrf

6 n'l~tl5':;Ln'lJr.Jf1~~~y,i'Yl'l.:Jn'l~iJmJ';)"11'lrlcWi7lP1'l~i7lf rl 01'1 ~4'£J~'lLU'Wn'l5' Lrltl

~tl'U~u-0'~ 14 w\..ir.1mL~';11~~l;LLUUy,~~tlu1~r.J'I;'l~~~Yli'YJ'l~n1~~~'WtJ'I;'l'lWl'lrl~~'W~ 1

tln'l~~n~'l 2539

3 LLjJUY1(?1~tl1Jl(?1r.J~~~~Y1i''fI'l'In'15'iJmJ1'D'lflcWi7lf'l\'l~i7lfrl 011 ~4'£J~'1Ln'Wn'l~

"~ v ~

~5"l.:JLL~:;i7l~1~~tliJ'1CUf1'l'Y'l@l.:JU

3.1 ~ n~'l LLmm'l~tltl n~1)~tlutJ~'l~f1'lf"1 L1£J'U~11 1Jn'l1~ n~'l 25391"11'l

rlcWi7lf'\'l~i7lf rl 011 "JJtl,m~~h.:J~~'U~fi~j.J~n~'l4'.:J~1@l~~:;'li1 ~.:Jrh~'W@l'@ltJ1:;~.:Jrf1@lr.Jf1

./ ~ •• 1 rv J
lJ~'1£Jf1'lrlL~£JU~'lU1U 16 "@llJ1:;~.:Jrl@l.:Ji7l'1n~Y132

2

3

4

6

7

'1(?1tJ~:;~.:Jf"in'l ~~£Jut1 @lr.J~'lJf1'1£Jf1'1rl ~£JU

~'l"J'11Cl~ CULLf1:;Wlnmmn ri'1~.:JLrltlL~"JJ~ri'l~.:Jdju4'1u,)uL~~lt1l

~'1j.J'1~CliJ';1n f11J'Y'I~U'1 j.J1~,

~'1~'l ~ClWlr.Jf1fJ,CULLf1:;r.Jf1~'l~"JJtl.:J'Y'I'l1'W'1~lt1l

~'1j.J'l5'Cl~'lf"1':J'l~tJ1')'lItl'l ~1ul(?1 ~'lU~~'1'l1tl'l ttJ~'1~m~tJj.Ji-J~'il'1 n

L~'fJri'l~tJ~ M'l~£J'l1"jJ1)'I ~'lU~1)'I ~'l'W1m~£Jl-nVl~'1lJ1JVl1Jvntnf~

~'l~'l'i'C1U'lY\q~!\LJY\tJvn tnf~1'1..1t-tl~~r'iif~~'l t"'Y\fJ11l

~'l~'l~Cl~'l~'l~'ln~~1).:J"JJ1)'1~'l'W1u~~'11J')nl~

~'l~'l~mj'1 ~j.J'lr~'lI1)~Lfi1tl.:J~j.J'1£Jn1cu6fl1tJl-Dl Un'l~1J,) n n'l~f11J
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d ,
~1'i'NVI 3.2 ((Jl!J)

,
1i11U5':;'iIl~rlV\ 1i11U5':;~-:Jr1n"m1m~~r3' I?I r.J~U~ntJll'1fll1tJ'j.J

8 ~'1~15'mA1~~u~"jJ'fl-:J'"J~n~~'lu1if1#l

9 ~'1~15'Cl~h-:JtUV1~1tJ m~tJ~#lTWyJ1di~LVh LlPItJ1·1h-il~tJ'j.JW~:;

V11"jJ'j.J1","jJ'fl-:Jdi~1l1tJ'l U"jJ'fl-:Jf:UV1~'1tJlV1~tJ~l#l

10 ~1~'15'Clll(]~~n15'l~-i l'Mul'i'':lllun~tJ':llL~:;lJ15'':l9~'a'lJfi1lJ1'a'lJl#l

11 ~'1m5'mln'fl~~n15'L~-:J L~Ul?l'"JLlUn~tJ'J LL~:;(;WJ~~'el'lJri'1l11'el'lJl#l

1j' ~1m5'mA1fl'"J1~~~~'eJ-:J~~n15'bb~:';'fl~~n15'L~-:J L-MUr;1f'JbLU5'L~tJf'J

lu1.nlln19'Vl~tf C\jV111#l

13 ~1~15'Cl'\tnA1111'el'lJ"jJ'fl-:J~~n15'b~-:J L-MU~'El-:Jr;1f'JLLU5"l#l

14 ~1~15'm:n5':;'lJ'lJ~~n15'L~-:J L~'\.!lu1.nlLn19'Vl~tf C\j~'11#l

15 ~1~J15'Cl~1ri'1'el [;)n~'"J'\.!11I1tn n ..liJ~"jJ'El.:i~~5':;~~'1.:i 0-90 'El\lpll'1l#l,

0-" 1 nl trfV ej ,~ is •...•.. ~ tJ
"jJ'eJ~'eJ'lJ un tJ1 i1I JJ5':::~.:iYE1'W'W17I1~5'::l'lJtJ'lJ n'15' J 5':::L~'Wr.J~n1 n5'tJ'W5':;lPI'lJ~fitJ~i"1 n'rJ''1l11'ElUl1I'W

'V'j'Vlfivrn5'1"lJ2533

.• ..,I " J' 'l •..•,,,J J!I11":33 mbb'lJ1J'VllPl~'eJ1J'Yi~n-:J"Jj'\.J V1~b"1ltJ'"J"ll1C\j[;)5''J9~'El'lJrlf'J'1~1Jl5'-:JLL~:;LLfI~"lJJJ

0- '

'Vl(FI'iIl'eJ'lJn1J1.rm1mJ5':;~'lJ'~lL~~fitJ~~ n 'rJ''1UVI 3 IN ~mJ~'El-:Jrl'ElU~'VltJ'1rl~ tJn15'~ n'rJ''1 2538

~'1'W'"Ju 60 rlU b~'tJ"vnri1rl'"J1N~J1nLb~:::i11'Ln9~1bl'Lm l!p\tJ1iiL'YWIUrl 27% "lJ'El\l~~TW'1n1'LJ
, •• i-

(Flanagan) unnD~1'l~.jJ'Ei~'El'lJ~tW;1V"l,)1~EJ1 n~..:J~~f?i 020·0.80 wm:ri'1'ei'1\l19~1 wwn r;1-:lLLlJl

0-

dI '1. I •• '0.20 "lJU u 9'1U'JU 38 "lI'El

, i-

rl'"J1~mmL~:;rl'1i1'1m9~'1LLUn 1J5'1n[1'"J11#l.jJ'eJ'iIl'El'lJ~iJri'1rl'"J'1~tJ1nr;1.:iLLl'i 0.20-0.80 LL~:; rI'1

•• ~, J' '1. I • "
'a'1U'1~~'1 LLUnlP1-:J\,\,1710.20 "ll'WbJJ~'1'L~'"JU 22"lJ'Ei
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35 \~'HL'lJ'lJYIIil~'fl'lJ1'~r.Jfl«~~Yi'iYn~n1~iSm4~·lnflru(Jlfll\1~(Jlf fl 011 ~iJrh

~ ~ j

rJ':l1~tJ1n~~bL~ 0.20-0<'30 LLfl:;fi1~1'l.J1"191LL\mlJ1~LL(I] 0.20 "lJ\J1U91'U'J14 60 ~'il1UYi~~'il~

~ '
1.Jiri'lJ'l1n~m),~:;(9)1J'i'l.J~fitm~m~11Hl 3 h~L~tJ'l.J~'il~fl'il'l.J::SYitJ1fl~ t1n1~~n~ 2538 4114'J14 60

d , oJ ••• ~ t; £"" £ '" oJ • I ' 11' ' oJ
fl'l.J LY'l'flV\1fI1fl'd~,~LYitJ~tvltJ ~"ll~l'l~tJblfl'fl;r-~"ll1d·(fI~'l.JYi 20 (KR-20) 1J~1n[1'J1 ll'lfl11"'l'J1~LYitJ~

whn'lJ 0 75

• t;..li' '" •.. <>I ••• ~ t; ",!:..li' ""
1 ~1~'J"1cP1'J'l~t~"I'UJ1UL!9I~J"iI'EJ"'l.Jm~mJl~tJ ~"llLb'lJ'lJYiIil~'il'lJ'J~rl'J1'-Jt 't"I14J114LIil~

~(fI1J~:;~'lrl~:; 2 ;J'il YiIil~'ilmrniStJ'l.J91'l.J'J'l.J 60 fO)'l.Jri'fl'U~1LU'Un11Ljmm11~'fl'l.!~"Il1flrulPlfll\1~lPlf,
~ ' , J! '" "" ..li' '" '" £fO)011 b'l.JLLl'l~:;'IA'\.ntJ't"I..r'El'-J1 n'lJn1n~mJL'\.J'ElWl,;)"ll1cP1ru(Jjfll\1~(Jjd· fO)011

2 'lJ1 r.Jfln1 ~~'1 ~'J~-li'El'lJn't"l f'El'l cP1,)'1'-J~~U'$'1'\.AL~'-Jr.t~ n~~ojf'El'lJn't"l1'El~rl'J1~!:~WnU
U d.J Cl t d.i

.Q ~do,lr.ll r d •.. d .
LtfI'-J~]..jL~tJn"llmJm~mJ'tfIU~:;~~rl~::: ~I fO)'l.J~Y'l'fl"llnC11~bnmn'lJtfcy'IA1LL~:::~1LV\[Jj"lJ'fl~

3 Liirl,)1'-J'lhm'IA~'Elojf'fl'lJ nY'lf'El'lfO),)1~~~UJ1'l.JL~~ LliltJ ~1 LUUn11 (IJ~~

3 1 LL'lJ'lJn~~~'EltJ~'EJU1 Uii'El'l LjtJ'UU n ~ ~~~tJ ~'1 LUUm~~'il'ULl1ltJ1-n~'fl LL~'U1~
, \J

,
I ~ ~ 4.cW .et ~

rl'/1 /.-J"ll'/m'IA~'EJ'1lmfi'IA'U'l fO)'flLL'lJ'lJ~'ltJ~ rl fl ~

"1'.1 4:.\ ~ ,;II!!l:a •..•••.• J' 'l"' •...~
3.2 LL'lJ'lJ~1'tJ'4 fO)rl~ h"llrl'l'lJ'1l~~:::LL'l'1:::LL'\.J:::LlU,)~~tJ~p~tJ~Iil~11l L'U'fl'IA1 bV\UnL~tJ'U

~ f1'lY'l ~'J tJ!'1'Ul'El'l 1'U~ ~ l~'EJV\'lU~:;n'EJ'lJ~') tJ L'lJcP1,)'l'-J~1?l'J'1l~1~ Ll'IJ'lJtJmXIil LLfl:::LL'lJ'lJYiI1l~'1l'IJ

~
LLli'JiJm ~Yn bb'lJ'lJYi11l~'1l'IJ~n fO)~~r.nm~ '1~:::e.hu

4 (Jj~'d~~'EJ'lJfO)'J'I~f('1'J'lAihL~'EJ'lA11"ll'lrlcU(Jjr'l'lMlf rl 011 L~tJm11iiunLjtJ'UY11

lL'IJ'lJYiIn~'1l'lJ1'Inr.J~«~~Yii"Yn~n1~~mJ~"ll1cP1rul?lr'l'l~l?lf cP1all U~1tJfl1rl~m!~ 1 iJn1~~m~1
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f, l.j'lt:.Jrln1S'~'El1JbL1J'UYl~I~'El'U1~t:.Jrl~:J.J~YlfiYl'l\ln1S'~EJ'U~"Il1Aru(Jlfll1~(Jlf A 011

q •. I 1'.,1'1-~' d 01 d "" dol I' d ~ d ~ o"f~'UntJ'lPlu5':;~\lAYI ~e.rl'\.J. 'l:J.Jb5'tJn"1J'a'LJ.nL5'tJ'U,tp)u~:;~\lfl~:; 5 A'LJ LYi'a'llnm:J.JLntJ'Jn'Uu'k)'l,n

,.A •...• ~ -4 rll ..., J'
~'J(iHJ~'l b'Uum~'J Lfl~'l:;Wil'al;j~ I1I\lU

1 1.~'lt:.J~n1 ~~'El'IJt) i?l f1?'l:J.Jtvt 'Ujl'W~:J.Jri'El'U 1~f1'")'l:J.J·lbEJL~~'ill'UnEJ' ~U1:;~\l f'I"lJ'il\l

'" ,
LLl1irl:::mh EJ YI\lYJ~1'ULL~:::'bJ r.J1ul Ufl'l Yi1'd:J.J~LAn :::tf~htJ ri'l~'il EJrl:;

2 'L~'le.J~n1~..nn m:J.JL~m ri''IJiJ'11~'l Lb~:;~'l b~f'j"lJ'il..:J,]'il'IJnYi1'il..:J1'U~'lEJ'I1lU1:;~\lf'l~

'LAnL~tJUlhJr.i'l U"lJ'El..:JLLl1irl:::mj'dEJ~tud:Ju.]'El'lJ fl'V'l ~'il\l LL~:;~'l mf'j"lJ'El\l']'il'UnYl1'El\l

~~.'\.J'le.J~n1 S'yn LL'IJ'lJYltp)~'a 'IJ1 Vlrl'd 'i:J.J~·~Uj'l 'LJ.L~:J.J'l-~~\ln1~'l ~A'd'l:J.J"lbEJ b~~'El'l 'W1'lEJ

'1I1lU1:;~-:Jvf~'bJr.J'l'W"lJ'il\lLLl7i~:;Wll'dEJLL~'d'lJ'l:J.J'l~Lfl~'l :;",1'Wfl'lV'l1'J:J.J~hEJri'l~'ilEJ~:;

•• '" ~Jr •• , ., '1 •.•
4 'In fl :;mnJ."1J'El..:Jn'l1Y1'l LL'IJ'lJYII1l~'El'IJ'd111fl'd'l:J.JtYlUj'l'ULI1l:J.Jn'El'ULL~:;"'~..:Jn'l1 ~"'f1'd'l:J.J

'Ii'dtJ m~'El L~'ElLmEJ'IJ LYJtJ'IJfl'd'l:J.Jr'l'l?",iJ'l tfI'JEJri'l b'U~EJLL~:;ri'l L~tJ..:JL'IJ'lJ.:J.J'l(Jl~j'l'lJ.

:0, 'l:n mm'l1..nn m:J.JL~m rl'IJU '11m LL~:;~'l L~f'j'jJ'fJ\l']'fJ'IJnYl1'fJ-:J'l'lm'l1~EJ'U~'ll'lfl ru(Jl-

I' d .••. d ~ •.• ,!(Jr ..•. ~
?1'l~(7j~ A 011 m'El~9'l~n.r1()..:J~m~H'W:;LL~::;~'lL~f'j"1J'fJ-:J'jJ'El'IJn'Y'4~'fJ..:JA'd'l:J.JtYl'Wj'l'WLI1l:J.J~~..:J9'ln

n'l11 ';'f1'd'l:J.J-ri'Jm~~'El bL~'J~'l~\lU1'l n{]'Eltrl~1'El1'~ 1~EJ~:J.J~EJn~mAn ~EJ'W,~1J1:;~..:Jf'I~:; 5 AU:J.J'l
..

bL~~..:J~fiY\'lLL'IJ'lJYII1l~fJ'lJ111lr..J~~:J.J~YlfiYi'l'ln1~~mJ.~"Il'lfl ruf11fll'l~lnf A 011

6 tJ'le.J~n11Y\'lLL'IJ'lJYlI1l~'El'IJt)I1lt:.J~~:J.J~YltYl'l~n'l1iSEJ'W~"Il'lAru(Jlfll'l~(Jlf A 011 'l'W1'lEJ

~ 11l1J1::;~-:Jf'I~ r.J'l'ULL~:;bJr.J"'W1'lJ.fl'lYl1'd:J.J~LA1'l ::;tftfl'dt:Jri'l~'El t:Jrl::;
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e.J~n'l~~4'EJL1'el~~LLti~'el'elmUu2 lJl'elU~'el

d ~", <>I J! l(Ji' "" "' <>I
lJl'ElUVI1 e.J~m~r'lm~n"1l'ElUn~~'El.:JVI'1\1n'l n~t1U~I'lUm'l~t YlU3'lULrP'I~"1I'El~UnL~t1'U

dd cv c£ ~ a ~ ~

'Yl~r:.J~~~~'Ylfi'Yl'l~n'l ~L~t1Url(U1JlPI'l~1Jl~IJI'l

d ~ " , dI ov <>I ..I<>I" 'J! l(Ji' ""
[JJ'ElUVI2 e.J~n'l~~'VIrl'd'lu'n'dtlL'VI~'Elun~~tlUVI~"1I'elUnYl~'el~P'1'lUrl'd'l~tYlU3'lULrP'I~

d ~", <>I J! l(Ji' "" ov <>I
!71'elU'Yl1 e.J~n'l~l"Im~n"ll'elUn"tl~1NVI'l.:Jn'l ~L~tlU~1'lUrl'd'l~t"tl'l.l3'lULrP'I~"1I'el~Un~~tlU

~iJe.J~~~~'Ylt'Yl'l~n'l~~t1Url ru(;lPI'l~lJIf~'l~.:JtJ~'ln{Je.J~r;)~~
J( ., .,

~'l ne.J~n'l~vi'lbLUU'YlrP'l~'elU~~rl":l1~i"tlUj'lUb~~"1I'el~Un~tluYi'~~u 14 'VI'l.btlYlU';l'l

'" '" d" . ~J( "" ~ , •.• ~,J ..I
'l.Hlb~tI'l.M'JJ'elUn'rl~'El'lrl'J'l~ tYl'Uj'l'ULtfl~~'UVJn'VI'U'dtI LtfltI L'tlYl'1~~'U'VIU'dtlVl6 ~'ln'Yl~'El'l

o I rd ,..I ••• '1 J! • ..I J! 0 I ..I
'l?Iu~~~'lrl'Yl 1 ~'l~1~(l'VI1Wl~1n'Yl~'el'l"1l'el~~1U'dUL(;l~~~I'VIU"JtI'Yl8 n'l~~,;r'l~tu'VI~'lEJL'VI~t1~

~'l'l.~~'V\1~~~'V\1~L~~n'l~'VI'l"1l'U'ltfl"1l'el-mWl1tlL'U"1I'El'l~tJ'VI~1tIL'VI~tI~~'l'UL'Vh~~LYh'<\I rP'ItJ~~~~fif~ 2
q II t II 4

~'l~'l ~(l'elfiiJ'ltl~fin'l ~bbti.:Jrl1'l~~J~'Jm~ L~tJ'U1~ml'J tI~ 9 n'l~bLn~~n'l~L~~L~'UlJi'JbbtJ~L~tI'J,
• I rd &. "" Ji ov n I ,oj L'" • '1J!' "..,l?Iu~~~~rlVl 1 ~~'eln'lVlU(f!~~n'l n'1l" ~'''l.Jrw:JbLunlfl tI'd 'VI~'l~'l~(l'VI'lrl'lIJl'El1.J~~I'EltJ'l~~n(;l'El'l

m.\'dtl~ 11 n'l~L~n'El~~n'l~L~.:JL~'Ut9l'dLLtJ~b~tI'd'l?ItJ~~~'lfif~ 1 L~'ElFi'l'VIUrP'I'El~~n'l~L~~L~U

. 11l'Jb~tl~L~tI'd1~gq'l~1~(lL~~~'lYib~gql?I'lfi'l (;]'el1.Jl~mh.:J ~n~'el~'VI'l.btl~ 12 n'l~~Lr'i1~'Yl~U'lJ'VI'l

'el~~Jn'lnil'l L~'UI1l,)bLtl~L~m 'itfltl ~:;~'l fif~ 1 ~'1'J'l~mtl~mJtl~d!Jrlll'l~'lL~LUUtJ~~ Ltlrl

% ~ J! ' d "" j( ov. I • 1"..1 ,", "'~'kJ~mHU ~~I WU'JtI'Vl13 ~:;UU~~n'l~L"ll'lb~Ugq'el'lIJl'J~Lu~'tflu~:;gq~rlVl 1 gq'l~'l~Cl'VI'l~'ElUrP'IUbL~~

L~tlUn~'lyj~'ln~~'Ur;)ul~ 'VI'l.btl~ 14 'el[l1~1~')U[l1~Ln(U~~..,tfltJ~~~~fif~1 gq'l~'lnl'\:ngq~U~"1I'el.:J

ttlgq'l~L'VI~tI~rl~'ltlltl1ifl~'El!J'l~Qn ~'el~un ~tluVJnrlubJehuLn (U"r;)~(;l'l~'l~~ 4.1
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"l6'l1h-:: ~..:Jf'1 rlU 'hi'1
.....•

, UnLWU

• J 11 .& "" rJ, ..•
WUf)U'Vl 'Vl~ U'tIl'Uf1U (Ill('Ul1l"'1Mln1

L'U11U1-n'1 Li']'U~'U~1U'lJfl'" ~1U It.i~1u

fl 011 11U~'1 f"l all 41'Uf)W
If . If
'J1lUl'~ t1t1'Uf)'U 'J1lU£ll~

fl 101 18 30.00 42 70.00

2 " 101 18 30.00 42 70.00

3 " 203 2 3.33 58 96.66

4 " 203 6 10.00 54 90.00

5 fl 101 8 13.33 62 86.66

2 fl\ 203 1.66 69 98.33

2 fl 203 19 31.66 41 68.33

3 f) 203 6 10.00 54 90.00

2 fl 203 28 46.66 32 53.33

4 " 204 31 61.66 29 48.33

2 " 203 5 8.33 66 91.66

5 f1 203 42 70.00 18 30.00

6 f1 204 a 00.00 60 100.00

7 fl 203 8 13.33 62 86.66

2 fI 204 12 20.00 48 80.00

8 fl\ 101 10 16.66 60 83.33

2 fl 101 0 00.00 60 100.00

9 P'I 102 0 00.00 60 100.00

10 fl 204 8 13.33 52 86.66
--------_ .._----, .._-~_._._-------_._._-------_._, ..._-_.-- --.- ...~--_._-----_._--_._---_._-~-
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..• ,
t911'11..:!V1 4.1 ([;l'Ell

'~'l.h:;;~~rl~rHJ1<Jl1

d~J '" .(dYi~1.JHYfUrIUfICU[;l~l~(J)dYi------------------

'I '" 1'1 J,U~1U~<Jl1 lUU~l~~lU~~~

fOl 011 ~lU~<Jl1 f) 011

2 f) 204 12 20.00 48 80 00

11 f) 204 o 00.00 60 100.00

12 fl 204 o 00.00 60 100.00

13 fl 102 o 00.00 60 100.00

14 fl 204 o 00.00 60 100.00

" 'd IV ~ dl1..', I r r. I'" dJ G,I d cv "I
<Jlmm,~tiuYllJ-Jr-J1'l.~~nCU"YI'11IlJ~:;;~,:jfl~:; ~)fll~ "Y\fJ'llnrn~Cl,:j~n~CU:;~~~:;~1~"A"l~'El,:j~'EllmY\~'fl,:j

" "1" v"''''''' • ., l:< J .,.., ..J.,
llfiU ,"AUnl~mm~~,:j~D'YI1WLJ1J'YII1I~'fl1J,)lfiF1,)l~t Y\U~lU~@)~l~~:;~,:jLn [;If)~l~fl'1l'el,:j~n~cu:; ~~~:;

~1 ~"A[?j'1l'fl,:j-li'El1JnY\~'el,:jY\1J~lojf'fl1JnY\~'el,:j'il'el,:jiiniJtJ'U~iJf)~1~~~1n~~~'fl n1~lJ')n n1~~1J

91 U~l~l~'J.J~1Jn1J91l~~Ul~~~1J ~l~:;91U~U~~~~1Jn1J91U~'l.H~~1J~f1 ~'el,:j~,:j~1~'el'bJ ~-li1'l~f)~1~
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d •.. t- • ..I •.. l:(Jr '" '" '" £
611'i'Hfl4.2 Ll~(1)'1~m~I'CU:;~L~:;~'lm~~'ti\l ~'tiUn'V'l~'ti\lLntJ':lnUfl':l'l~ t 'V'I'Uj'l'ULt1I~':1"1l'lfl(W(JIi"l'l~ (JI.'
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LS'tJn "jjfJ,JmS'm~'lln Cl'l~ Cl..:Jf1n ~fU:;bL~:;~'ib'v111"ll fi..:J"1I'El'lJn ~ S''El..:Jb'iJn tJ, I?i1J ~:;~..:JralYlIJ.Jt:.l'l'U'tA~..:J~'ln

"if'iJ1 iffl'J '1~-rl')tJ L'tA~'El'irnL1-tJu~h tJ n 'l?'~'fl u-ri'fl~ L~1-~bL'lJ'lJn~~tJfJtJ LL~:;lJl~'J~~'fl'lJ ral'J'l~n'l'J'tAi1'l•

~'JtJ n'lS' 1~i(n ~mJ'Vl'l Lb'lJ'lJ'VlI1l~'a'lJ1(Plr''J'l~i~ Uj'lUL~~ 'tA'ln~'lJifn ~tJ'UiJ.jJ'a'lJ n~~'a..:J t1l'l'Ural'J'l~i

~'Uj'lU L~~'fl~~n 0~tJl ,Arl'J'l~'Ihm'tA~'fl~ nralf..:J~'JtJt1J bL'lJ'lJ~'ltJ1iralral~

'tA~..:J9'lnm?'~tJ'iJm~~'aUral~'lJ 14 'lA'ihtJ ~:;vnm~'VlI1l~'a1Jifn~mJt1l':lmL'lJ1JYlI?i~'a'lJ

•... ~..< ~ ~ .t'\ f a\ Q/ d •.. L!tJ •.•.• old IV

'J I?ir.J~(i~~YIDYn..:J n'l nS'tJU1"ll'lfl fUiJ1V11'l~i?ld' fl 011 LL~:;'l~L~tJ n"ll'EJ'Um~tJ'U"1lnm~C1..:J~n');'fU:;LL'Cl:;

~'l ml1l"ll'a.:J~'fl'lJ n~~'fl~ 1un tJ, I?itJ~:;~..:Jf"f~\bJe,h'U

n'l~~ LAS''I:;\Hrm,j'Cl (;)'1Luun 'l~ 1I11mJ.'le.J~n'l~Y1 ~~'il'l.J"Il'!l'" ~~'l.J'l.J·M\t\'£l'l.J~"'M'1)Jf~'U"

j'l 'UL~~ 1'tlS'l tJ1 (PI1JS':;~..:Jrfo/I~'l Ubb~::;'bJ ~TU~ bf1~'l ::;"r~'J tJ A'l ~'eltJ~:;~~1J C.Jf'ln1S'oDnm~ LI1IEJ n1~

~..:JLn(1]"I'lnw.l'l~~ Lih~~n~(l):;w~'l:;~'l ml1'1JfJ.:J.jJ'el'lJn~~'EJ.:J ~'l r.J'ClmS'Y1I1l~'a'lJ'tA~..:Jn1S'l~f'1'J'I~·IhtJ

L'tA~'a1'US''ltJ1 (?11J?':;~..:Jrf~ ~'l'UbLf'l:;b.J~'l'U~ Lrl?''l :;~~,)tJ ri'l~'EitJ 'Cl:;bL'Cl:;'t~'1f'1:;bL'U'U~'1n n'lS'vn bL'lJ'lJYIIf)
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, '" ~ " , dI ,d"; J! 'V J! ,..I ,d
~!lU n!l'Ulb~~'l-I~'l n1 ~ l'tM"I'Jl:wm tJm~!l IU~tJU l'VltJU~'Jl:W r 11'J'l-I'U1~1')tJ~1 L'il~tJLL~:;f3l1L'lJtJ'lL'IJ'U

:Wlln~jl,\) 'l-I~'l91 m1U'tjl r-.J~n1~YnLIUUVliFI~'tJUrJ~ r-.J~~:W~'Vlt''Vll'ln1~~tJ'U~"llIf3lcUlJ1~I~lJ1f

~ 011 lL~~1tJ'1(911J~:;~'lrf~ e.n'ULL~:;'hjeJl 'U~L~~1 :;'\X~'JtJr11~!l tJ~:;LL~:;~~ll r.J~n1~-nn m:w Lt1ItJ

~l'lLnlJ1"V'Inf3l'Jl:W~dJ'U~n~C'W:;LL~:;~1m~"Jl'eJ'l~1)Un'V1~!l'l

1 un ~mA~n;;'el'IJn'\'j1!l'l'Vl1\l n15'GmA91n n15'rJ t1If3l,)1:wi~'U~1'UL~:W1'U~"ll1

flru[7]V'\1Mlf fl 011 dj'U~ltJ'tfllln;~'lf,rim~1iff1'J1~~'rhm~~'tJ ll~If1~J~1 Uf1~tJ'U'VJf1fl'U~'tJ'IJ'W

eJlu,C'nJ~:;~'lrf~!l ~t:\'JtJ~ 6 nf1~~'el'l ,t1Ill5':;~'lrfo/l 1 ~'l:WI5'(l'l-l'lri'l~ln~~'el\l'lJ'el'l~I'U,)'UL~:W

'l~ ~t:\'JtJ~ 8 nl5'~~I'lt1J'l-I~lm~~tJ:W~I'\.~lvil~:J..JLvil LL~:;n1~m'lJ'U1 (9I'1I'el'l~:W1l'ltJ1 'U'1I'el'ltll

~~lm'l-l~m~r1h'UbVh~~Jl'vh '1tfI'l.h:;~\l f,~ 2 ~1:W15'(l'flfi'IJ'ltJ~fin1~LL1J\lfl1'l~:W~')tJ ,)'l L~mJl~

'l-I'tJ'dtJ~9 n15'ILff~:wn15'Lll'l L~'tAtJl'JIIU5'L~tJ'J '1IFiU5':;~'l r'l~ 1 L~'flfi'l'l-lUt1l~:Wn15'L~'1L~UtJl,)LLU5'

L~tJ'J1if~'l:J..J15'(l~1r)1 (tl'elUlr1i!l~I'l C1n rIf'el'l~t:\,)tJo/l 11 n1 ~LLn'el~:Wn1~L~'1L~UI?i'')LLll5'L~tJ'J
"

, IFitJ~:;~'l f,o/11 L~'eJri1'j,''WIFi'el~lJn1n~'l L~UI?i'')LLll5'L~tJ'J1if~'l:WI5'C111ln5'1')~LL~t1I'1f)'ll?1'el1Jl~'il~1'1

•.. ,..I J.-'" "."f' •• tJ '" • I"; • I •...I
~nl9l'fl..:i'l-I'U?tJ'Vl12 n1~LLrlb9'VltJu'1J'l-IlfJ~:Wn1~L"ll'lL~'Wl?1'JLLu~L(?\tJ'J,t1Iu~:;~'1fl'Vl 1 ~1l-l1~C1

Lll~m<!ll5':;1:tJfi'\.nl~11 ifdjull5':;ttJf1~'1d~'n~nrl~ ~t:\'dtJ~ 13 ~:;'IJ'IJ~l-ln1~L~'1L«U ~'el'l tJl')LLll~

'1 (f) tJ ~:;~-.1A~I~Il-lI5'C1 m ~'ei\J~jJ LL~:;I~mm nYJ"V1n~~mrjJ 1~LL~:;'l-It:\,)tJ~14 ~ l?15'I~,)'W

j;J~tnru~~ '1(?\1l5':;~'lr'l~ 1 ~1l-lI~ml1 ~l-l1J~"lI'el'ltll~l:W L'l-I~tJl-lfl~ltJl1l11l1~'el~1'1 (,In~'il'l

'" t-, ..I df OJ ~ OJ ~ ~I.J2 ~n~C'W:;lL~:;;~1L'l-I~'1I'fl\l"lJ'iljJn'\'j~'eN'Vlf3l~'el'IJ~ ~l-lL'W'il'l-l'l5':;t1I'IJ"ll'Wl-lfitJl-li4n~1uVl 1

lb~n':; ~'IJi'Ui1l'HJ:W~m~nu~2 :WIn~~ ~IA'tJ f1'Jl:W~'LJ~nml ~U'dn n1~~'IJ~:;Wh'l~IU,)UL~l-l~'IJ

n'IJ91U'J UL~:W~1JLI~:;~IU'J'tH~l-l~'IJ njJ~lmUL~l-l'IJ'J f1 5'tJ'l~'1l-l'l~tJ 'WLih 1~fl'J1l-l'l-ll-l1tJ'lJ'el'l

~ClJ~m~tcU'Vl1\lflrul'1Y'lI~l9lf
'" ~ •.• ' dI l' l;:dr •• ::. Jf • I

2- 'l-I~.:j9'ln f1'l'i' ,'l-Ifl'Jl:W'll'JtJm~'El~11Ufi'1?I:Wt'\'\n~jl'tHtfI:WflN ILm ~1')tJtu LL'IJ'IJf1'l5'

~'flu'1lfJl-lVgq1l~IL'lJjJn ~:w~fJtJ un ~mdn Il'IJ'IJ'Vl(91 ~'iljJrJ t1Ifl'J1:wi ~ U~1'UL~l-leJ1'ULnC'W"VlL'ULL(J]~:;

~L~d l' ,d.J. 1"..1 • ..1
,tp)ll~:;~'lrll.J.-JC1..:l~''iltJ~:;100 'l-ImtJYI 6 5'lnVI 2 ,t1Iu5':;~\lfl'Vl 1 ~1l-l15'(1'\.-\1fl1~1nVl~'el..:l"lJ'il\l

~1'W1'tH~~J'l~ 'l-I'W1tJ~11 n1~~~ff'Cl~~n1~Lll~l~'W1?i'1lL'Lln~tJ'J,(P)'Ll5':;~.:jf,~ Lrl'elri'l'l-lUt1I'el~l-ln'l~
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~~~~~Ur;]?b~tJ5'\~tJ? 1~~1mHl1-iinnyj bl~t9i~ri1i?l'elu1"'elth~ ~ n ~'el~e.J1'WLnru-niJ'atJ~~iP) LYltJ~

7<: 0 00 r r • OV ,d 7<:. 1 d l' ' ,d'atJ~:; 4 ., LL~:;42'.33 r;]1fJmt9i1JLL~:;'v1U"H.JYI8 n15'~d1~tlJ'v1mtJL'v1~tJfJlPl1'WLVl1~fJLVl1LL~:;

n15''v11''l1Ui(11"l1'a~~Wl1tJlU"lI'el~ttJ'v1~1m'v1~tJfJ~1UL'Vi1~fJLVh 't?ltJ5':;~~rf~ 2 ~1fJ15'(1'afiu1tJ

""" ,d "" 1 ,d ••. ..I?fin15'LLU~ANdifJ~?tJ'NL':lm~ ~ WI.J':ltJVI5 "'1'l.~?Ui?l5'mtJ:;LL~:; 'el~S'mtJ:; 'iP)tJ5':;~~AVI 1
I ,

~'lfJ'l5'(HtJ~mJVlv-'loUtJfJl,AdJt.lI~~~?t.lLI~:;~tJ~m~\~~~?'Wl ~dj'W Vlv-'loUtJfJll1'iJth~ ~ n r11'a.:!e.J1'W

•. .d 7<: • ., d"l!ll , dI d ~
Lnru"VlfJ'lnVl~t9id''fltJ~:;8~)OO LL~:;8333 r;]'lfJ~'liPIULL~:;LfJ'a~W9':l'l~"lJ':ltJL""~'am'iJLLfi~"lI

!II 'J! t;Ji <> oj ~., oj , .1"
"lI'aU n'Y'l5'!j~191 'I '!.JA':l'lfJ tY'l'Wj'lULt?lfJ'eln rei Nlm ~5'tJ'!.J'YJnrei Ue.J'lu'V)n, iP)lJ5':;~..:iA

4. A:;LL'W'WL'U~tJ'v1~..:in15'1 ~WJ 'lfJ-nr.JtJL'v1~'iJ~~ n~'l A:;LL'W'WL'U~tJrl'iJ'WliffOl':l'lfJ-n'"JtJL""~'a
...

'V)n5'1tJ'iP)tJ5':;~..:irfYl..:i14 ""'l.btJ

f, ~n'Jjru:;LL~:;~'l m~"1J'a..:iojf'aUn~ ~'el..:i"1'WWJ'lfJ!~'WJ1'WL~fJ""~..:i"'1n n'15'~'aU 1'W

~"lJ'lArufJ1~'l~i?lf A 011 'ViLln n15'U?n n'l5'~uS':;'v1~'l~~'l'W':l'WI~fJ~unu4'l'I.J':l'WI~fJ~ULI~:;

4'lU? 'UL~J..J~UnU41 '\.n'UL~J..JU?n J..Jln~~ (;1 5'!j~~.:!fJ1~'a bJ L;h1"'A?1fJ'v1fJ1tJ"lI'a..:ii'1J~n~nr Vl1.:!

6 e.J~"'1nn15'YI'lLLUUYIt9i~'a1J..Jt9ie.J~ifJ~'YliVl1..:in1S'LS-mJ::j'lllAcn~f'l1~(JlfA 011 11.J

1~r;i~:;5'1tJ1 t9itJS':;~..:iA tJ 5''ln[1~'l l1m~tJ t.le.J'l'W1t9ilh:;~..:iA~ 6 ~1fJ1S'(1""1fi1S'1 n~~'eWjJ'a'l~TI..m.J

•••1.:!u':l n1~ '~ltJ5':;~.JA~ 9 ~lfJ'l S'~~~I.J tll""~lm'v1~tJ ~'l'WLYh~fJLYhLt9itJl·ih'l L~tJ'WLL~:;""1"l1U1t9i

"lI'a..:J~Hn'ltJh~"lI'el..:JttJ'v1~'lm'v1~tJfJ1r11fJ'ln~~t9i~~HUt.l~'eltJ~:; 6667 LL~:;6167 [;11fJ~1~U Lt9itJlu

'1iP)tJ5':;~..:iA~115 ~1fJ'l5'(1mri1rerfJ1n~':l'W(?]~Lnrun~"lI'el..:i~fJ5':;'v1~1'l 0-90 'el'lf'l1111UnLS-tJ'WbJe.J1'W

fJ'ln~~iP)~91dhJ~mJ~:; 9667 5''a..:J~..:J~J'l~'a1iPltJ5':;~~rf~ 8 ~1fJ15'm.j1 ~fJU~"lI'iJ..:i':l..:in~fJltJl-ift1i

~t9iL1J'W~'EltJ~:;9333
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1 c.Jfln1 ~~'EllJl!ilU n1 ~HbblJUV1!il~'EllJ1'If\rJ1'l~~~Uj'l'UL~~ri'ElUn"l ~1ii'rJ1'l~'JhU LVI~'el

.1 '''' "' •• d ~, d '" '" •.. 'I" , .,;ju~'l n[11'l un b~mmrJ~bL'\.J1-JVil~Um nrd'lrJ~LL'\.J'\.JL'ul;'1U"lJ'el\l'\.mL5'mJVIl;'1\1n"l1L~rJ1'lU'lVJUL~l;'1'elLL~!il\l

~'l n'l5'1~W.J'l~·lh ULVI~'El'\.An~uu11-J ~1JLL1JlJn"l5'~'El1-J-ri'El~b~~~LLlJlJn~~tJ'ElULL~~5''lUlJfOlrJ~
" "

• ~"'" '" •.• '" d' '" J! ~J' •• J' ~ ~ J~'l~'l nlVn LmJn L5'mmr.J~~~~Vlfi'Vl'l\ln15'L~UU~1'l'\.JfOl1'l~t 'YiUj'lULIf\~~'l'lJU 'Vl'lULU'eW~'ln n"l5'

'Vl~'llJ.;J'EllJnY'li'El\l"lJ'El\l'\.In~u W'l'l nn15'liibblJlJ'Vll1l~'EllJ1'!ilfI1'l~~~ Uj'lUb~~Lb~~1 ii'rJ1'l~'lhu LVI~'el

J! .1 ,'" .t'.'1' v ''1J! '" .J •.. .J •..••
~1'1U~u LLlJlJn'l ~~'Elv'll'El~L~5'~"l~LLrIu ryVl'l"JJ'EllJn'\"j~'El'l~~II?IN nlJ~fl'l'Yi~'1 n'Vlqlf\ 1f\'l'Vl'El~'J~

lA I v i I 1987 63) ltil~ m~t'1r-J~n"l5'~u'\.Jn1~~mJbtlU5''lU1.jrJrJ~nlJn"l5'~UUn"l5'ill'El'\.J1'\.Jii''El'l~mJ

..I ~ I ~i!llI ~ •.•~ ~ ~ J' I W oOlI eJ oOlI 'l ~ .e:.I •• I Q.

un fj1 'V'ilJ?'l?fin1 n~mm'1 ~~'ElULuU~'1u11fl rJ~~ ~~'IN~~'Vlfi~\Ifl"J '1un L5'UU'VlL5'U'U~'\.J~'el\lL5'tJUun UI

U'Eln"l'lmr'\.J~'lN Mb"l1ry 12524 48) '1i1i~m~'l bmtJU bV\tJuU5'~~'Vlfifl'l'Yin'l5'~'ElU~

, .' ""'.,;j ••",.,I", '. ",J' •• d •• , ••• "1
LLi9ln [91'l\ln '\.J3 ?firJ'El1fi'VllJn1 ~[91~?"l~!llJ rJ?'i~·,:rY'lWi'1ULI1I~'Vl~n"l5'ill'El'\.J'll'El~L~5'~LlJU5''ltl' IrJfOl~

" d9 .,

1fi~n n 'l ~(?l5''J9~'fllJ f1'J'l~~~Wi1'\.JL~~~nn15'~'fl'\.J'll'fl~L~~~ Ltlun ~~Lbl;'1~1fin"l5'U5'5'tJ'ltJbL~bJilt d9 ,

, '" ~J' '" "''''' %.,{ '" •• '" d••n15'~!lU'1l'fllJ b~nJfl'J 'llJ tY'lUj'l '\.MllJ C,mn11'J~tJY'llJ'J'le.Jl;'1'IN~~'Vlfi'Vl'l'ln"l5'L1tJU'lJ'El'lUnL5'tJU'Vl'-Jn'15'

17l5''J~~'EllJfOl?'l ~f~V j'l '\.JL~~ bLl;'1~iln 'l ~~'flv'll'El~ L~~~~\I1fi btlun tJ11fOlfOl~ bb~~Lljun ~~~'l n~'1

'\.rn~tJ U~'~'Elul(1JU1fln'l5'lJ ~~tJ'ltJ'bJiJh'l ~~'El'\.J'll'El~L~1~fOl'J'l~!~Uj'l'\.JL~~ ~\I~'El1f\fOl~'El\lnlJlJ~~

.J1J! ",•• .t"1 tI , •• "'."1 oJ ",,,,J1 ••
(Bloom 1976 125) 'Vl ~lb~U'flbm~'Jfin1nbll L"lJ"lJ'fllJn'\"j5''El'l'lJ'El\l'\.Jm1tJ'\.JLlJU1'ltl11fOlfOl~'ll\l'Jfi'\.J'\.JlJ

dj'\.m'l5'I7l'ElU~'\.J'El\lfOl'J'1~~!l'ln11'i1'El'l'\.rm1mHtlu1'ltJ11fOlfOl~bLl;'1~LfOl~L~'El§(Ke 11 er 1968 79-89)

1~~n~1 fJ '\.Jf"l~'ln1 ~~'tJu~hUlJVIb1uU~'l b~9tu1111Un 'I nj,wl ~~Dn'11'J'1\1L~'el'\.Jl'lJ"lJ'el\l~nub·u'El§~'11.jf

n~h)~'l nl ~~9~ 1ihrnL5-mJlJ~~~' (P)~\IVl~1u~rhVl'\.J(P)'t?f"ltdj'\.J11fOlfOl~~'l~q}L'Yi5''l~LljU~.jf

~~ n ~ [9115'~j1)uif'fl'l~tJ '\.m~~1fln 'l1Vl~\I~fOlt')hmrn ~u'\.J1ifU11~' If\U1~~\1fOlL'\.In''l1~tJ'\.JbLj;j~~

5'~~lJn~'ti n'l~~'flu'll'ti~L~~~btlU5''lU11fOlf''l~Vl~~LtI'\.m~~tJ'EltJ

'1 <ir'EllJn'\"ji'El'l i1i'l'\.Jf"l'J'l~i~Uj'lUb~~ ~~'l"l'1 n f1'1~1~fl'J'l~'lhu m~'fl't1n L1mJ~'l~'l5'tl

YI1mJ'lJ'Vl~I~'EllJ1'11If"l?'llJ~~Hj'l'\.H~~~'1UYJn, (ilU~:;~\Irl bb~~~\I"l'l nf1'1~~'l bihm'l5'~mm'l5'~'Elu

1U~'11'1fOlrulJl,",'l~lJl§ fl 011 f"l~lJ~\1 14 Vl'\.bu 'ltilvil n'l5''VlIf\~'EllJtil1mLlJU'VlIf\~'fllJ1'If\t:-J~~~~'Vl~

'Vl'1'ln'l~~m'(~'lu~"1l'lflruiJlr'\'l~iJlf rl 011 U1'ln[]~'1 ~'tllJf1'Yd'El'lfOl'J'l~~~Uj'lUL~'-J !1'lU5''ln[1'El~
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li91m'ilYrl:;~n~n.l:;bL~:;~1 m[;j'1J'el'lii'ellJnl"l~'el'lLU~'€l'l m?'lJ'J n m~~lJ~:;~~1'l 41U'JuL~).J~lJnlJ

~1U'"J'Wil1).J~lJLL~:;~1m'WL~).J~lJ nlJ~1mUL~).JlJ'"J n ~'€l'l~'l).J1~'€l 'WLii1'l"'lfl'J1).J~).J1tJ'1J'€l.:J

~f\d~n~nrVi1'lfl cU!Yl~1~!Ylf '€l1YJlfl~'el'l'j,').J1tJn~(l.l" L~"lItJn ri1~'lfl'J1).Jfl~1mL~:;~).JlJ"i lJ!1-:J1

'lJ'el~ttJ l'j,l~tJ).J

" ,
t'-j~n1~~4'tJU~'ell9lfl~'el~nlJ9,\)~11 ~iJ(11?~m'Y'l-:Ji (2526: 26-122) lt1li'i1m~~U"'l'iYtJ

, "d
ii'ellJnVd'EJ'lVi1-:Jn1~L~m.!f1ru!Yl1"l1~~flUb1'el'l ~1,\)'JUl~).J'1J'€l'l11n~tJUoffU2!DtJ).JMn~1tJVl2 LN ~tJU

n'll~U!Yliifitm nN lVil"l~J't"1,\)f1~1JnnI1I~1 't1n~mJ~ii'ellJnl"l~'el~ Lrl'€l-:J).J1"'l1n'WL~h'l"'llLU'J~~ ~'€l-:l
q ~

n1~~lJ91 U'J,\)l~).JlJ'J n tIl'JtJ~1 ,\)'JUl~).J~lJ bb~:;~~lii1L"'lLbU'J~ ~ L~'€l-:Jm ~~lJ~1U'JUL~).J~lJ tIl'JtJ

"91'tJ'"J'tH~~J~lJ 'tJ'eln'~1n11'tn5'~Q,.l~ "!l(l.lV,1~tJ'l'tm~ m:J2421-127l 1~~f1-:J LLlJlJVl~~'el'lJ~U"'l'iYtJ

n15'~tJ,\)~'ll1flnl!Yl~1~!Ylf ~'€l'l tl"l~t,\)lntJ~ ~1'j,1flJ11n~tJui'\)2!fitJ).Jfain~11J~ 3 'Vi'lJ~1

ii'€llJn'Y'l~'EJ'l~~1 fI'1!~'el 'W Lcff1L"'lfl'J1iJ'j,IiJ1tJ'!J'el'lliJLUL~tJ~ LL~:;ll"l~luL~tJ~ 'WLii1L"'lYln~:;n1~

~1'j,1~lJ-li'€llJnl"l~'el~'1J'el'l'tJnL~mm~-:J91n n15'~mm1~~'€l,\)fl5''lJ 14 ~u1mLll1tJ.:J

tJ ~1n{1'€l~~ n'el19 Lfl(9'191n, 191'Ei'€lU'1J'€l~'l1U~4'tJU~'el

•• ~ ., t:Jr Q" Q '1. I • 'l"1 91U'J,\)'lJ'tj~'EJlJLL'lJ'lJVi(9'i~'ellJ'"J(9'jfj'J1iJtl"lUS1ULI7IUl.J'timnULlJVl1~ m~r;]~'J9~'el'lJ
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q
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d , • I Q'l ' Jr
L~tJ'UUlnm1lJnr;] LUbL(Jl~:;LU'€l~1

4 n1~1 i-ffl'"J1iJ'1l'JtJL~~'el'\.rn~mJ~'JtJ r,tJLL'lJ'lJn1~~'el'tJsri'tiiJL~1).JLL1J1J5'1tJ'4fl fl~ Li9ItJLon

"!l~'l~!lWllvlJn ~tJu~ n~1 @1'JtJ(Jl'Ul'el'l~1niJtJU'W~1iJ15'(;1i'i1fl'J1).JLii119n'lJ L~'fl~11~ L'fl.:lLni9I
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~, l~~1Jn ~'t:!nL1~u!lmm'1~~'lrl,)'ld-JLojh 1~ri'lJ b~'tlY,'1Y,~\l1 ~')tJ ~UL'tl\lLUU~'tl\l~
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6 't1niStJubJ1 ~fl,)'ld-J~'Jd-J~'tl ~1l1Yl"1l'tl..:J't:rn~tJU LN iS~U~'tl..:JV'1'elU~'VltJ'1V'1d-J~\l bUU

IN b~tJH~DmJ~n~I'jJtJ1tJ l'1)n1~ Y~lJUt1Jvn'jJ'tl..:Ji(nb~mJ'fJ1YiV'1~'tllJV'1f'dbL~nLLtJnjlU:;V'1~'ellJV'1~')

.0 "f ", ~ d "I '" d ..111" ., ell "eJ. I •
mn~'J ~(11'lJ'1,IfY'lrl'EiU"1I'l..:lm b'lJ1.J\l9'lnblJ'tmn b~mm l.d-J~'lUn1~V'1IflL~'eln"1l'a\lLNL~mJlJ~:;9'1

~'l bll'tl bL~:;4''1''''r)i?)LL~:;lhJi'Jrl,)'1d-JYl~'tld-J1un1~iSmm~:;~'1 mf'j ~\l mh')fi~i?)Li1ul'i'dmJ~~~\l~iJ

.. ,"
:S'VlflYi~r;i'Eie.J~~~~'Vlflvn..:ln1 ~~~Ub"1lWlV bLr;ILUW;l'JmJ~~'el~U'el n L~U'el\l'1u~4'tJii

J(d' CII d,~ 4/ dI Jf 4 . A r
1 V'1,)'l~tmJj"tJbi?)d-J'YI~'J9tJ~n'rJ"9:;M'tl'lJfl~d-JL'\J.'tl~'l,)'1l'1V'1ru~f'l\'1~(J1'J'V'1101 V'1102

~:;~lJi'W~}fitJ~~n1~ntJ~ 1 hL~:;~"1l'lV'1ru(J1f'1'l~(J1fV'1203 V'1204 ~:;~lJ~U~fitJd-J~m~r'1iJ~ y,~\l"'l'1n

<! " '1' t;:Jr '" J:, I ' 'tJ ,J, ell Jr
n1 ~¥'1n ~'l 'lJ'tllJn '\'~~tJ..:JlPi 'l W"I':l'l~ tYlUji'tW11~ Lb~?'LJ~i n{J'J'l YllJ"1I'El'lJnYl~'el..:l'Vl'el~U'Eln bY,U'ElLU'Ely,'1

1'tJ~:;~lJ ~r:jn~'l,)~'el n1~1iln{J n1~~, ru(~(J1~~ru! ~\l bflU~UjlU1'\J.n1~~tJufO) nl(J1f'l\'1~~flu~:;~'lJ

,.. d d 0 'JJtJ I ••••• C!Il cv .oJ ~ ••• t.I
iJlU1 b~~:;tJ'l"'lbthm"l1e.J~~'\J.\l'Vl'Vl'l1~"1I'tllJn'Yi~tJ..:J"~li,nmb~~un~lJ1J~'1nD'ElnV'1Ny,~\l"'l'1 n n1~1~

r1'J'ld-J"ll'Jm~~'tlLL~'J
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fl'JlJ f1~lJ\mh.:jvi''J ~'l
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\

Lfl~i1L~1qJm 'n 11LU1UtlLYitJ1Jr.JfUl'}.J~Vl~fl1~fl11L;tJU"Jifl}.JLtlmi}fJl1f'llruflf11~I1lf'llfl~Wf1l1u\..l

::. •... '!:3~.J .. .J ..•• 'i' '1~dIIl .•••••.• ,
'1l\..llJfiUlJl"lmnuVl 2 n:wn.:JfJqlJVlL1UUL~tJLIl~~WI1L1UUfl11~'1lUrJtJ~"f'llfW1JfJqlJ

~tl tlU t~tJflt ~'tl tJ1U'YiU1fflC~1Mm.nnU {lJ;) 111n1f'11"ll1~.{Ufl1,.~mf1

ti'nmurmu1fl u oWI1~NflnU.3.J,.ni}Vlu1fltJ2530
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'" •. .( ".1 ~•• I .J ..••••••••• ¥...c .., ...
flN1\-! I11tJ'flUqU'Vl1'q'tl'fl 'fh'f'lu1:::flll1J1J NUr.::fl1j'VJlJflVlfi'Yi~fJ'lfJtl~ rllJ ~'Vlfl'tl~n11LWU1"II1

f1ru(Jl~rl~"futl"uncmuiulrfitJ}.J~m~t1n~ 1 (3.J.1)'lu~1'PI~m'Ylf' ~VlU1il'Yi\Jfl

~~'nJ~1~ "m~"n1{lJ;)lJl n1fl1~1n11'~m~1 U{lJ';)fJ'lI}'YltJ1fltJlJ~11}'YltJ1flU

~ ~tJLfJlfl ·2tlU1J1Jfl11'.{~n~mWfl11tlflwtltllJ Ltlml \JL~L1uutl~tllJ ~m~1'

•.••....•.. .e:f "
fl1rn(ijJU1mm~11l1 60 \iJ.JU~ 2530) ~U110-12

~U Pl1~~JC!1')1MVi-1'; 'n 11'tl11.:J£h~1J~ULdtl\.nl}fJl1~1fl f11fiO~€u fl11L;UuflIfil"fl1tl Plf

oJ •••.•.• ..,::.. •..• '!:3 ~.J ••• '" •.
L11l~~11J'JULlmJ'lIMUmwu-nU1JfitJ}.Jl"ln'M'1uVl 2' 'J'YlU1U'YiUfifllrl1~"1

l.1'w-nJ{lJ;i111n1fl~fJl11Ym.J}.J~n'M'1U{lJ;iI11I}Vltl1!fU~1tNflnUlJ~11VlU1flU 2526•

f11P'l~1'H.rn~ f1m~~f111~tl'W ,j,w;; f1~U1fltl }.J~1i}Vlu1tfU#r'n.ll,,1\JVl1I}bl1J,l

t11:::~1ui3m2521

L~ ~U\..I,)~ 'f111~f1U'!\tl3.JL~run1f'l,j~1J~' ~ 27 ~1U'"f'QJ2526) ~U1 20

• I ~ J '1 ... ! ••.• ai ~ •..• ~ ., ¥.
'1l1\..11GJ}.J,)-1""~fl'" 'UGJ~1f111'tltl1JLiJ.J~rlU'lJtl"Um1UU"Il\JlJfiUlJ"fl~1' ~11Vo1lQJ\J1"\<1..,n~Plr
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-
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UNoVi~1Y1111ftU~l11iNm'o1lJ"'17vlU1iu 2529-
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fll-1l'Vl~3.J"'lU"1 ~1'lJ11'll1~m~1~11lI1lft.:J~fliJn11~lJ~ 2525
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~N::fl\l~llll1lf ~ltll.:Jn1Mml~'VlUliu 2531
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fl'1"7n1n'11~mn Un.I-n11l1l'ltJ1~'t1~1~-7mn:ilJ'H11V1tJ1~U 2531•
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n11flflU \J fl U~~~' mClJClJ1U')IlUfinl1~n'lf1~ !jUn.I-n PIJ111"l'ii"ll11~UU.fl::-A·~U1

uru-YiIJl1VlU1nu lJ"'11'VlU1~U,(mfllnJl'lf)hIm1h~iI\1WnlJl1 2523
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67

,. t-12633 n~LYl'Y'Q.Jl11Uf'l1h'lM.JW~11'Jl1 i'lIUlVi111 2635
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? ~1lJL",'~mJttJ",'t.~,:j~j1'UtJ1'1 f3 U'I ~'l 12 U':1~:;~~'U'VlLVi1 S'?

L d J d
n 72 !1l1~'l'lU,;) ~U~'t.J1'UL~!l'l~111~n1~Vl1~U'Vl

""lJ 36 "11n'l{l';) *
.-

A 46 (;11~'l'~U'J ~:;\'~411-Un'lS'flruil \J

~ .., d •...
.,'J 18 !1l1~'l'lU',1 ~U~'\.JLnt_nn'lJf1J1~m';)j1'U

-d d .' .•..• I d d •.• I .,j d . ,J' "" J' d , 't
4 'i'i\''\r1~EJ:W9[JjS'~tu'\r1'U,:jJ,.J\'~U':i''aiJ~11'1.J1r;:28 \,J,.JlJ1'l''t'l\'Vlflll~tl.JU~t~~W(lWI1 <rr

n 49 l111S''l.:!\,J,.Jt9lS'
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1 'lih1'fl~tJUvil ~LUU~!lUi /p) A':11'j~~U jl'Wmh-'l L&i~A'J1~~l~l~(l L~!l dj'W

iJ J'~lmnlLLn'\.Jn ~tJ'WL~~

') 1,~'\.1f1iJmH~~n ~1 (?l~1.J~~n~~(PlL~tJ'lr11 fJl!l1JL~tJ':1~L~'JvilLA1'el'l""~ltJ x Y11.J~ ,

J ' d '1" 2
l~l'J,JLWmJ~~~'ill nt;1J'j,I'W..:J~1 1131":= c" + (12) LL~'Jc iJPil Wl11~?

n 3!:". ~:;milL'Wfl15''('lUl(9I'IJ'bJ~n(7]'J~~'el!ln

'lJ 12::' ~~~riil1U~!l'l~~"lItJnnl~'l

, d
') ~~L"I~tJ~~U'v1'\.}:l t'fl a :; := 1121+ 19) ~L1h a LvllrlU;]'elL/P)?

n 112~, ~U~UUtJ1~~m~.Jf1nl~'l

21 ~1.J~UU'lJl~~'l~L",~t.I~~~'illn,

A 15 *

..:J 611 ~U~'W~!l'lfl15'AruL'('l"llt.lnnl~'l
\J

,J "l '" '" .1 d d J' ••••. dJr ..I '11
3 ~m'('lt.l~~(;j5'~t:u""'W'l~A'Jl~tJ1'J~ll'W'('l:; 4 L'l!'W[i]L~l1l~~:;~ri'WYlLYll~~ ?

n 17 f1I5'l..:JLiu~h~l7I5' ~:;Lri~11Ufl1~~ru

•• "" ~ d "''''' • 1..1 ..I
fl 15 (J11n~L'1l'WI7IL~(7]5''&i1.J~'WL5'!J-:J~~1.J[1]"lI!l~tu~L""'('lt.l~

J Jr d
\I 8 (?ll5'l'lLenU~h~fJl5' ~1.J~'WL~!l-:J~(?l5'fl15''''lY1'WYl

d '/~ d J:' eM ~ oIJ'~I'1
1\ ~llJL""'('ltJlJ"''W19':JtU'''''W'l~'l 5 'W':JLl'('l~lJ~l'WtJ1':J3 'W':J9:;lJri'WYllYll~" ?

1- ." d J' d
n 1~' fJll'tl'lU':J ~1.J~UL'i''el..:J~l1lml'i''''lY1UYl

>-

rJ 8~) fJll5'l..:JU'J
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fbiu'1~ 1 1ilU'n ~tJ'Wl11~lUU~~Ur)'~ V'1':l1~~~'WJ1'1Xell:h~~~~fl,)I~~I~I~fll~~ dj'W

lhdEJ'fJ-Wbbriirn ~'mJVa~

2 1~'\.1n~tJ'W~~'elnV'11l'1'eJuY;(1n~~(?Wr1tJ'lril (71'tlUL~tJ'Jbllhvil ~fl1'tl'l"'~ltJ x YlU" ,

5

n. 0.40 ~

, "
'jJ 0 04 ~:;~ydl1'Wn15'(il'eJu~~rl:;~u~'WL5-'eJ'lYif'lUmJ'li1

fl O()3 ~:;L~~I~'el-1nl5'H~(il5'r:Jcu

2 (-0437) L~tJ'WbU'WLf'l~~':l'Wl~whnu-ii'tl1~ ?

~U ~'Wbfl1'eJ'lVf~ltJ1'Wn1 ~!?l~Un 431
1000

'jJ ~Z

1000

fl. !3LQ

1000

~. - !.lZ0
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1"~ nI. ~ J(J ' •• J ."1
1 1A\m~~tJUYll~~'U'U~'f)U'J@1f1"JI~!·(Y'l'U.il'U'f)tJ1'l~r1~f1'Jl~~l~l~f1 L~'f)L1J'U

U~:;Lt.rll'ifmi \1n ~tJ'Uva'l

...
11 -0,08 ~~L'l'~~llunl~lil'f)'U bbrl:;~'U~'U~tJ1~Ylt'l1~tJ~~l

A 0,08 *
...

~ -008 ~''U~'U~tJl~Ylt'l1UtJ~~l

2 (0305) ~ril~yh'l1A~ ?

f1

1000
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1000·
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mailto:@1f1"JI~!�Y'l'U.il'U'ftJ1'l
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1,xl1n(5-mdi'l mJlJ ~!llJ~'~1f9'J'l~t~ull 'U!l£J'l'l Ltii~f9'Jl1-J~11-J1HlL~'tld:lu

iJ~:;ltJ '11llLLn11n IStJ 'UL'B'l

2 1ih.1n ~mAL~'eln~'Wl!llJ~f;1n~~~HYltJ'l~l {;)!llJL~m LL~l"JvilLf91'tl'lV!1-JltJx VllJ" ,

'JJ 11,11

1'1 9
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1~un ~u'U'\'1'lbLUU~lf)uiIflfOl'j'l~~~'UJ'l'U'iJth~L~~r'l'j'l~~'l~'1~(l

L~If)dj'UtJ~:;ltJ"llubbnun ~tJUL'iJ~

! 1ih1n ~U'Ul~'iJnA'l (?l'elU~~n~~Vll~tJ..:JA'l !J1'aUb~m LL/j''j'\'1'l

J 6'1V.cY ~
LfOl~'a..:J"'~'ltJx Yl1J(Jl'jb~'anuu

-"9 !J1Nrluii'a11fl?

n 3 ~u~'ULf'l1'a\l"'~ltJlun'1~W1'aU

"JJ. -3 *

¥'l 4.5 ~u~'U1'UUu'1~

\l. 4 ~1J~'\.J~'a..:J~(?)~~ru

d d."i "''''I;; "'lnYl~'a\lYlblJ'U1J'Jn"JJ'a\l529 fl'iJ"JJ'a,(91?

n 13 ~U~'U~'a..:J~(71~~ru

"JJ.23
,

'" '"fl. 33 ~U~'UL5''a..:J~lfI''fJru

\l 264~) ~u~'U1uUm~fi'lnn~~!l\l
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o ~ ~ "~,,, ~ fi;Jr ' •• ~ tIfl'rllW~.~ 1.• 'lA'lmLS'tJ'W'VllLLiJiJ~'eliJ'JIfI~'J1~~I'Y'a~j'1'U'elm'lLr;]~~'J1~~1~11m'Yi'elL 'U

th::1tJ'l'lrLLril1n~E.J'UL'el'l

2 1~l1n~m~L~'eln~1[;l'eJiJ~~n~~IfIL~E.J'I~1[;l'eliJL~mLL~'J';l1L~1'el"'lA~'ltJ x V1iJ

'lJ iJ~~LYh 2 ~~~'l'ULY\'ln'U 1 ~'l'W ~iJ~'UUm~

r1 ~~~LY\'l ri\~~'eJ'l'eJ~t?l1'l;r1~~1'U~LYhri\! ~iJ~U~'el'l~1~m~tJ~

'I ~!'lJi.f'WS''El'l~iJ~t.J~whn'Wd~tJ'I~~L~m ~iJ~U~~';~ ~·IfI.~
q q

n ~~ 2 = ~1J 3

'lI "I'W1 = ~m4 (~iJ~'W~'W,r~~mLLti'l)'I q q

fl 'W'W2 ~ 'W~ 4 = 360 (~iJ~U~'W';~~'Wl11tJl'U;r'l.:!L~tJ'Jn'Ul
II' «
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1 ltX'I1n~~'\J,vi'\~~lJlJ~'ellJ1'~ i4'J'\~~~'U~'\'XeJ th~~~~fOl')'\~~'\~'\~f'1 L~'elLD'U

J.J~~Lml'l.rbLfi'l1n~mmJ~

2 \\lJlJYi~~'el1J'ilUlJ~iJ 2 lrl'e)'\J,l71'elU~1 l1A'I1niStJ'\J,~~~t1t,j~'\~L'\A~tJ~lifL'Vh

.1 d ~"'.., al d1. d d al. al
VJnlJ~~n'\5' l71'elU'Vl2 b~'\J,m5'mm~'tJnf1'll71'ellJ'Vl~n'Vl~~ LY'ltJ\lfOl'\ rn'ellJ L(;)~')
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a ...t. ~ ,,~<>, ~ 1:( .JI , •• J .!'lfn'1m_~~ 1. b"v1'WH~tJU'VI1bbDD~'elD';l~\r1';l1~fIYfUrmmJ'NL(71~r1';l1~~1~1HIL'Y'I'tlL1J'\.J,

i.h:;btJ'1lUbLri'l!nIStJ'\.J,L'el~
u J'd Ai '1.>'" d dI 0 d.d

2 bbDD'VI~~'el'lJ'il'lJ'lJ'\.J,~2 (?l'el'\)(?l'elU'VI1 LVI'Umb~tJ'\.J,L~'tln,"\1(;l'elD'Vl\ln'VI~11l

do 01 d 'lVlVL'S ~ -'1" r
IY4tJ-:Jr11{?1'elDL(PiU';l(;l'el'U'VI2 ,"v1'\.J,m~U'UL{?1~r11,VI~~\l~ru

d
(;l'elU'VIl

n r1,)~~d--J~i\~91nn1t~~'\.:J~~ 60 'tl~~1 *,
'lI 1-infimt~~1'l~~ 4~) 'tl-:J~1bbii'Jbbti~r11~d--Jd--J~'lJ~'\.J,n1~~~1'ld--Jd--J15 'tl~~1. , '

'l ~~'\~~~J 15 'el~~11~I~u ~D~'\.J,mt~~1~~d--J15 'tl~fl1

2 ~1't1n~uu~'tl'ln1'j'~~1-:1~~'lI'\.J,1WI 120 'tl~~1 r1';lt1-infimtLI1l?,
"

n ~h-:J~~ 90 'el'l~1bVlh~~1'l~~ 30 'el'l~1 ~'lJ~'\.J,i'\.J,{?1'el'\.J,n1'j'~~'N1.'~" "

'n ~~1~~d--J60 'tl~~1~'el'ld--J~ *, '
"

r1 ~~1~'m120 'el-:l~11~b~u ~D~U-n''\.J,lJlmm1'j'~¥1~d--Jd--J, '
'l. ~~l~~i~ 4E, 'el~~1~1~~~ ~D~'UmtAl'\.J,'Jru"ll'\.J,1~'n'tl~~~

1" ""2 '1l'Nb')tJ U _

"~" ,., •• "j , '1'''''''1''3. ,'1l,i?l b1J'\.J,~UUn~·Hb'nU'\.J,~'J'tHf01'lYl~n

4 1il'1~ bllu~ud n~l~ b~uU~hU1~'l ~ 11l~':lUL~'lb~~

~,.~1 n b~U(;lN _

6 _
7. _

8. _

9. _
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2bb. 1 mm",,'U(;1NXVm'l~tJ'l,)YI'tI~~rl,)~

"2 1~,~x dj'U,~~'U!fmn~fPlikvi'ln'lJ xv L~~'U~')'Ut~~~~1~

3. Hf,~v LU'U,~~'U!fmn~fPl~L'Vhn'lJxv L~tl'U~')'Ut~~~~~~t~~L~~

d
YI'~ z

II ~_"I J J!. '1
4. ~nnL~'UI1INxz lL~:;Vz m~LlJ'U~'l~L"H'l~~IfI'l'UL'Vl'l~~ll'l~~'U'VJn~~

LYl'ln'lJ60 'tI~Pl'l

5 Hl1l9lx lU'U1~~'UtJntl'l~~m..!~h'Ut~~~~~')'U~'tI~l",,'UI1INxz ~,~ r

7 _

8. _

9 _
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1ihrn L1~'W'r'ilLLiJ1J~'eliJrJlIiA,)l~i~'\.AjlU'elth-:i L~~A'Jl~~'1~l~C1 L~'eld:l'W

lhdtJ'i1ULLnt1n IStJ'WL'el.J

2 _
')o _

4. _

5. _

6 _

7 _

8 _

2 "'l'l'el~iJltJ?fin1~LLU.JAi.J~~ 90 'el'lr'\l~')m.JL~m~,

2 _

?
~' --------------------------------------------
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5. ~ _

6 _
7 _

ov _
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fl')it"-~~ 1 1,xt1n~1tJ'U~1~~tJtJ~'f)tJ?~f1'Jl~f~'l.JJ1'tJ'f)th-:JUiilJf1'J1lJ~1lJ1~~L~'f)luu
tJ~:;LtJ"llULLrit1nL~m.';L'el-:J

2 lifl1n l~tJ'U~L~~-:Ji'l.J~mml~'\,nri1rn'f)tJ"1J'f)-:J~~n1~~'f)11l~



lOl

1 1tXun~tJ'W'VilLLtJtJ~'e)tJi If) A':ll~t~'W.il'lJ'e) ~h:JL~~A':l1~~1~1~Cl L~'e)LUU

U~:;lmn!mi Um1tJ'WL'a'l

~ ~
2 1~un(5-mm~(9)"i'W(1Imm'l~"vnfi'l (J)'e)tJ~'e)\l~~n1~(;]'e)l1.Ju
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~_~ ~ iF ~"j. ~ ~J' ," d ."1~"-l3~ 1 ~~rUm~mJ'V11bblJlJ~!ilJ1(iH''111~t~'l.Jjl'U'elt.J1-i bl7l~fl112-.J~12-.J1HlL~'elLlJ'U

lh:;LtJ'llUbbrhrnL~tJ'l.Jb'el'l

2 \blJlJ'VI(P\~'ellJ'UUlJUiJ2 l'1'el'Ul'1'elu~ 1 1~"rn~mmJ~tJ'UU~:;L!.Jf"lJll'ftlL{j'U
....•... r d iJlV ~ d.l 0 d d ~ 0

tJJ':;btJfl~r~~n'ftru (Il'C)'U'VI2 1mm b~tJ'Ub~'elnm [11'ellJ'VI~n'VI~~b~!.J'lf"l'll1l'ellJ

"N bU~tJUU~:;LtJf"lJll'ft1 d:luu 5':;LtJf"l~'kJ~n'ftnr

1 ~ bvi'l"JJ'el'l~I'U'J'U~I'U'J'U~~'llJl:Jn nlJ~'l LVI'ln1J'j,m~lJ

3 ~'liJb~1)'ej~~1'U1U"'~'l bb~'l'l.~'l2-.Jl1~~n 6 lJ'l'Vl 'Vil1~~'liJL~'UL{j'U 10 lJ'l'Vl

\~2-.J~'liJb~'Ubvil1J' ?

n 16 U'l'VI ~lJ~'Um:;lJ'J'Un'l~L(i)tJ'Vi'ln'l~~lJLtl'Un'l~lJ'Jn

"!J f3 lJ'l'Vl • ~:;m~11'Un1~~lJ

A 4 lJ1YI *

\I 3 lJ'l'Vl ~:;L~1'l1'Un'l~~lJ

Ii ~!i A'l"JJltJ1"1i1rilu 4:', yJ'ej'lvi11~b"'~'ej 1~ 26 yJ'el'l b~~~'elr3hm'1ilri~yJ'el'l ?

n. 81 yJ'el'l ~:;b~~'l1'Un'l~lJ1n

"!J. 71 yj'el'l *

fl 61 yJ'ej'l ~:;b~il1'Un'l~lJ'Jn

• .1 ' ~ • I..J " ~
\I 19 1'~'ej'l ~:;L~~l \'l.m~:::u'J'Un'lnu~tJ'UL"'l'VltJ
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• ..r~ ~ !> "",.". ""!(J' ,OJ "" ••••
tn"JlU_'1.:j 1 \"''tJm~t1'U'VI1bb1JlJ~'El'lJ1(iWI?1j,Jt'r~'Uj'1'tJ'Eltl1~b!1lj,JA11j,J~1U1HI m'ElLu'U

1.i~:;LtI'll'trbbn'llm~m..!L'El~
t,. I I

2 bblJlJVI@I~'EllJ'UUlJ'uiJ2 IWel'U[;1~UVl1 1~'t1f1~m.JL1.i~tJul.J~dtJAll1'eJ'1LUU

I " x "" ,. d ~V"" d dI. d dol.
m:; LtJA~C1J~n'eJ'rul11'EllAYi2 \mJn b~tJUL~'Elnf11 !1I'tltJYI'JnYl~~ LYm~f1'l !Jl'ElU

,
'"(;l'e)U'VI1

"N Ll.J~U 'U1.i~:;LUAll1~1L ~dj'Uu~:; Ltl f1~ C1J~n'eJ'nr

1. r.J~~'l~"jJ'tl~L~"jJ~'lWU"'~~ nU~lJ L()'liJV>11Lvi'lnUpljUtJ
"

eI ~I • I d ~I."f "" J' ~J'dol
3. tin 8 u ~j,Ju'El~'"l:;j,J'El1~fl~lJ 35 UU'"l'lJ'U'U ~j,J1.J'El~'El'l~~lPlnu?

n 37 tJ ~U~'Un1~~U~~~~lIi'1~~

"jJ 43 1J ~lJ~un~:;u')\m'l~bu~m.JL~'VItJ

A. 27 tJ *

~ 17 tJ ~:;m~'lL'Un1~~1J
,

o ••...• 0 Clt d .0. •... d, I -.; ••••••

.1 e-J~lJ')n"jJ'El'i11U1U'tJlJ~1~91'U,)'U'VIb~CJ~(?1@1n'U~A'lLYI'lnu 18 ~'l'tnU'tAlJ

~i1titJ~~vl iJrl1 f7lN nu if'ElLVI ?

%. • dal" ""
n. 3 ~tJ ~'U~'l U"J 'UYIb~tJ'l!Jl~ f1i~

fl. 6 ~:;LY'd1L'Uf11~'lJ')n

~. 7 ~:;L'Yl~'ll't.!n1~~i'l'Ut~Y1tJ
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1 1~'I1n~£J'W'I'11LLlJlJ~'fllJi(9)A'Jrmt~'WjlU'e)th'l L~~A'JrUJ~l~l~Cl L~'flLUU

1.l~~1ml'l.rbLri'l1nIStJ'l.H'fl'l

2 1~,:(nb1t.l'Wbb~iPI'l.n\~(1l'fl'Wn'l~vnl"ll(1l'fllJ'1I'fl'l'fl~~n15'LL~hLL~(9)'lril(;l'e)lJ~'J£J
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1 ·l~\rn~mJYhmJ'lJ~!J'lJ1·~'A'J'l~t~'lJ.i'l'Umh'H1n~A'J'UJ~'l~'l~C1 L~'iJLU'U

1.i~:;ltJ'iJumi 'l1nL~tJ'U~fJ-l

2 1~'lrnL~t.!U~~~i?I..:!i'U(?)mm'l~m~'ll1lfJ'lJ"JJ'iJ-l'el~~n'l~LL~'JLL~lPI..:!~'ll1l'el'lJ~'Jt.!
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1 1~\1'n~tJ'U'V11mJU ~~ui ~A'Jl~t~'Ujl'U~th~ Ll1i~A'J'UJ~l~l~f1 L~'Eldj'U

ti~~tmn.rLLn un IStJ 'UL'eN

2 1~un ~tJ'Ul1J~tJ'U1J~:; ltJA1l1'rn 1~l1Ju1J~:;ltJA~'kJ~n~nr
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l'\Xun~tJ'Uvi1LLUU~'flu1' ~f1'11~i~'U~1'U'fl ~1'l L~~f1'11~~1~1 ~Cl L~'flLij'U

tJ~:;LtJ'Il11LLnun~tJ'U~'el'l

2 1ih!m~tJ'ULtJ~tJ'UtJ~:;LtJf111'l~11'\Xd~h..ttJ~:;ltJf1~cy~n~nr
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1 1~ifn~tJltiI1LL'l.J'l.J~'fl'l.Ji ~ f1,)'l~i~u.rl't.!'el th:nrii~fOl'"J'l~~'l~'ljC1 L~'flLtI'U
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~ "'" "" 0 ••• 1;:.Ji ' •• J ."l

1 \VI'\.mL5'tJ'lmlLLUU~flU'J(PH·nl~t 'Y'lUJ1'UfltJ1'1L(7]W·l'Jl~~l~l~Cl m'fl L1J'\.~

1.J5':: YtJ"lllrLLnUnL1mH'El'l

2 1if'lrn~mJL~'Elnri1(?)'Elu~~n~~l1\L~tJ~ri1rMlw~mLL1i'JVi1Lrl~'El~~'-J1tJ x -vllJ

Q

N

6

M

12

p

~NO - ~PO

n 20 ~

fI 16 (~'U~Ul1tJ1'-J'fi'(?)J'l~'JU)

'l 30 (~U~~J~'El'l~I?1~~fW)

') 91ntU b fJri1whnueii'ElLl1\ ?

n 4 (~U~U~1~\.I'ei'l?1n~')U\

rl. 16 ••

..
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HhrnC5-mn11~L1J1J~tJ1Jrr~Ifl':l1~f~'l.J~1'UtJth~L~~fl':l1~~,)~11fl L~'flLU'U

U~:;ltJ"Jllrmi Um1mJL'El~

fh~'U~1i1~BC ~ ~EC

1. ~1m'tJ x tJ,)':lLyhl~1 ?
"

'II 24 (~iJ~UiltJ'l~'El1?I~1~':lU)

fl 7 (~1J~W~tJ~~I?I~~ru)

n 20 ~

'II 30 (~1J~'l.A~1tJ~~I?I~'".lru)

fl 4.8 (~1J~1.JUtJ1~'El1?I~1~'J'l..l)

D

x

E
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\L'lJlJVl(f1~'BUrr(f1t:-J~~~~Vl~U~n£JJl1A ~mJ~ 1 1Jn1~~m~1 2539

"
l"Jl'lArU(J1~'1~(;lf ~,x~~"Jl'l rl 011 ~:;(?)'lJ-n'W~_3

" " '
L\'lJ'lJVlIfI~'B'lJ'U'I1'lJ'UfJYI-:Jv1~1fI60 .;J'tl L'J~1 230 -D'J 'i:~"
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n 2

A 2
1

.:J 2

•..
~'tl n ~ ;51 "

(0) X

12
n 2

7

~ 2

A. 2
-1

" 2

,;~'B n ~ A "
(0) ~ X *

•.••••••• ~ 'l •••.• 'l 'l .!"I •••
3 ~'1~~(f't\'lJtJULM'El"~·J ..ntJ ~(f1m'El'lJ'Elwn~ ,(1J 1 ~"~ULL'lJ'lJVlIfI~'El'lJLlJ'W'tl'W'lJ'Il1l

4. thiJtf ClJ~'11(f11 'lJ'tl1ihXn~~'UC1'l~~A'J'lJrj~~'fl,,~'El'lJ
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~ffI S'~~'lil.IL1

~1"lJ'eh1 (10) 2 X (10.
1

I7lNri\J;J'elLl9l
3n (10)

"lJ 10 •
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~ (10)

·3
~. (10)

3 1
I7lNnU;J'elLfflf2 i:-J~"'"S'''jJ'el~2 X y

l ,j ~
2 X y

8 12 12n 2 X y

5 7 7
"JJ 2 X 'y

i
A 2X y

~. 2 Xl"

40
n 6

13
"lJ 6

lIS

3
fl 6 •

n 5x + 3 •

n 2x - 15

"lJ -2x + 15 •

fo'l -2x . 5

~2x + 5
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n 1701 + b + 10c

'JI 1 701 - b + 6e *

f'l 1 701+ 11 b l We

\l 173 - 11b + f3C

116

2
n 6x +x-3

?
'JI 6x --x-3

2
i'I 6x -x+3

\l 6x +x+3

2 22 "'tJ~
8 t:.J~~ru"ll'el\l 2x y(2x +yxyl lJlNnU"ll'el \!fI ?

4: J
n 4x y+2xy -2x y

4 2:J:J 2
"lI 4x y+2x y -2x y *

4 22,)2
A 4xy+2xy-2xy

4 2:J :) 2
\l 4x y+2x y tL'X Y

9 (532
b:Jdo)(23b2d"l iJfOi'w{hnu.;r'el1~ ?

:1 5 11n 103 b d

.3 0 11
"'il. 73 b d

? I) 3n
A 1Oab d

2 :) 6
\l 1Oa b d

x - 3

n. x - 3

"lI -x - 1

fl. x - 1

\l x + 1 *



117

"jj x - 5

rJ -x + 5

'I -x - 5
.1 ,.d

'~lJ~:;~'lf'lY\4

12 r.nnpJ ri'l"jj~'l a CJlNn'lJ;r~1~?

A

n 18 'tn.htl

"jj 20 'j,nJ'J tJ

c
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A

B

tlfltl BD=4 'tTll'JtI bVCl:; CD=16 'tTll'JEJ

~'lntUAD m'J~wd'JtI ?
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E

72

n 21 'wd~tJ *

I

./ I'd~lIlJ S-:;~'lrolli

1[:·. -r~tJ1~9nHJ1'WtJ'Wf?1i:J'Y1'NVl~L"vltl'fJ 9 nt~L~f?1~ LL~~L~tJ'J11J'Y11'lVl~(Jl:;-r'W'fJ'fJn2

ln~UJf?1~ LL~:;~'W'l1l'~'l1"l~~L"vlU'fJ~n 3 nt~L~l7lnL~r;)11l~~f?1:;-r'W€l'fJn~n 14 nt~L~I7l~
$-

-r~m~:;'el~"h-:l~1n'V1l'l-:l t1f'WLvh1s- ?

n 16 nt~L~f?1?'

J d d d 1: d J! d
16. ~I~ L"vl~tJM"J~'il'lnttJvm'l~~'l'Wll?':;n'fJ1J~~'il'l n ~1'W"vl'W'lm~ 24 'Wr;) LL~:;'elnlPi'l'W"vl'W'ltl1~

30 tit') 17l1~~1 ~1J~'l~Lv~~tJ~t1J~~~'W~LVi'l1191 ?

•.
-:I. 360 r;n~1.:jv.~ *
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fl 15

'1J -15

fl. 15,-15 ¥

~ 1
15

1

18 ril'1JtJ~ " 219,961 (7]NrlU-iftJLl?l ?

fl 469 ¥

'1J -469

fl +469

~ 14691
".1, •..,I

~-1.L~~El-YLl

19 fll'1JtJ'l 5 + "16 - -V2~)+ "100 WilrlU-ntJLiP1 ?

'I 14 ¥

20. ril'1J~~ (-V124 - -V81 -1 ..../9) L'Yl1rlU-n'tlLiP1 ?

fl. 26

~. 6
21 ~1 ..../121 -..../49+ -V16 = 3a - 1 LLii'J a iJril(;JNrlU-n~LiP1 ?

fl. -3

'1J. 1

fl 3 *

~. 4
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22. D'l ..J2I x..J3 = a LLft';la iifhL,h17 '7

..J 8 ..J2
n.81

16

'I.!Q..5
4

fI.~

2

*
4

tJ ••••
'11I 7::ttUI" 8

~ .
23. AB LUULtlUc.I'l"Uflnin~ IUJ ABC = 32 'il~"'l 'IU'lIll'l'il~IUJ BOC~ ..

n. 28 'il~"'l

'ft. 38 'il~"'l

fl. 48 'il~fII'l

~. 58 'il~"'l *

.1 ~ •.•••• .1" ~.-24. o:t1nllJ AB LUULftU"'lfjUflmn~ LLR::CO AB n'l AB = 10 L'BUflLlJfl7
g .•.•• '" .•.AF = 2 L'IUflWfI<i EC f1'l';lm'lUflLlJfl7 .,

n . ..J10 LtAUflUJfl7

't . ..J12 L:SUAU.Jfl7 A

ft. 4 L;UALIJIfl, *
~. 5 L4UALIJf17

o
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2 tI ...•.•.••..••
5. ~'ln"1 'HnfUJ 0 JUJJJ ACO = 28 'iHfI'l '1U'l"'IIiHIJJJJ CBA L"'lnU'Ijl~" ?u ••

B

n. 110 'il~fI'l

'I. 118 'il~ff'l *
ft. 120 'il~ff'l

~. 124 MfI'l

C A

o
26. ~'ln"1t1 0 LnU<tflffuf1nfn~ t1i1 AB LnUU'UftlJei'21'1.:tnfilJfI'l'1 16 L=luiiLlJfI"1

u • u

OA = 12 L:auiiLJJfI"1LLfi~lJlJOCA = 58 'il~ff'l iill"fi'il'lU1"'I'il~lJlJ AOC ?••
n. 64 il.:lff1 *
'I. 54 'il.:lff1

fl. 44 'Mff'l

.:I.34 il.:tff1

A 16 B

27. <t'ln"11.JAC = AB, JUJ CAB = 40 il.:lfl1,lJlJ ABD = 55 il.:lfl1Uft'1lJlJ BAD~ ...
••• •••JJ'1IU1flnil.:lfl1 ? D C

n. 25 'il.:lff1

'II. 35 'il.:lfl'l

ft. 45 il.:lfl'l

.:t. 55 'ilUI'l * A B

tI ~ •.•.. ~ •..•..•...••
28. ~'lnl 0 LlJU-,"fjUfJnfi'l.:J'I'il.:J'1.:JnfilJ JJ XV LlJUL2IUftlJUlf'HnftJJ", •• A.., ...

~JJ AOB = 136 il.:i!:,'l ~JJ BAO JJI'IIU'lfln'il.:iff'l ?

n. 22 'il.:lff'l * B

'I. 32 il.:lfll'l

ft. 42 il~ff'l

.:I. 52 'il.:lfll'l

V

A
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n. 128 'ilUI'l *
'II. 118 'il~"'l

A. 108 'il~"'l

-1. 98 'il~fI('l S R B

30. -=t'ln'it.l 0 Ln'U-=tflflfl.lrJnft'l~n'lJJJJ CBD = 15 'il~ff'l,1J1J BAE = 70 'il~ff'l -=t~1II'l••••••
'1'U'lfl'l'il~~1.1 ABF ? A

n. 75 'il'lff'l *

29. -=t'ln~t.I PORS Ln'U~t.I;LlII;f1JJLL'U'Ul'U'l~nftJJ ~JJ
•••••1.11.1SAR = 54 'i)~flf'l 1.11.1SPO JJ'IU'lfln'il.:Jff'l .,••

= 82 'ilUf'l

F

'II. 85 'il'lff'l

A. 95 'il'lff'l

~. 105 'i)~f1f'l

C

C

32.1.'"' 0 LnU'''I:f'UrJnft1-3'1'il'l'l~nftJJ ~1J AEC = 37 'il'lflf1,~JJ BCD = 28 'il~fI'l
I U"

'II'U'lfl'll'il'lJJJJ x L'r11n'Un'il~"'l? A•

••••••31. '1'U'l""'il.:JJJJJ ABC L'rl'ln'Un'il'lff'l ?•

n. 240 'il~f1f'l

'II. 100 'il'lflf'l

A. 80 'il~"'l

-3. 60 'il~"'l *

n. 65 'il'lfl('l

••. 86 'il~fI('l

A. 93 'i)~"'l *
'I. 98 'il~"'l

x
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33.Ljjilfh"''U'''1u1''''IIil~uuIl1f11 U'IilUt.l",ft1f1L ",;flU.i'1UL Yi1UULYi1LLU11' U'1./1nftU• u •

• •.• t1'" ~ AI ~ ~ ••••••
L't11n1190 il-llfl1 '1 "'fl1f1L"'ftflUUUU'rI~i'lUnL ",••flU ?u

•••n. 6 L",ft flU

•••'I. 5 L",ft flU

•••ft. 4 L",ft flU *
••./I.3 L",ftflU

•..•..•.. t.I •••..... il
34. n1f1il./ln1~1I'l1-11'l "'ft1f1L"'ft8UtiII1UL'rI1UUL'rI1LLU11 'U'1~nftU•••

tflflrl1",Ufll ,r'l'U1""Jlil./lUUIl1f1~ ULYi1nu 120 il./lfl1 '11.1",ft1f1L",;flU.i'1UL Yi1•••
I .rAI ••••••

lIUL 't11UJJnL"'ftflJJ ?• ••n.3L"'fttlll

••'1.4L"'fttlJJ

ft.6L",;t1JJ

•••./I.10 L"'ftflll

1.1 •.••'i" '1:;II./I"'rI 10
•.......... ..,., ..

35. n1t1JJn1'l x + 3x - 6 = 2x - 4 LLft'1x JJft1L't11nU'Iil Io" 7

n. -2

'I. -1

ft. 1 *
./I. 2

I ,..,"tIti
36. ~1ntlJJn1'l 3 - b = 6b - 4 "1 b L'rI1nU'Iil Iotill?

n.O
'I. 1 *
ft. -1

~. -2
., •••• 'I

31. IIJJn1'1 2x - 9 = 3x ~ 4 LLft'1x JJfl1L'rI11o'1.,

n.15

'I. 13

ft. -13 *
./I. -15
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.1 •.•••
'''lJ'i:::fI~f!I'' 11

38. 'ilftJ..ln1'i 13x + 5 < -8 Uft'J x ij"1"'i~n\li'ill" .,

n. x < 2

"D. x < 1

R. x < 0

~. x < -1 *

39. 2x - 1 -:F 2 + 3x "'1 X L111tlUi'ill" .,

n. X -:F 0

"D. X -:F 2

ft. X -:F -2

~. X =F- -3 *
40. fi1"'iJtJ"D'iJ~'iJflJ..InT19x > 4x + 10 fl'iJi'iJIII .,

n. X < 2

"D. X < 2

R. X =F- 2

~. X >2 *
.1 •.••••

'"lJ'i:::fI~R" 12

41. ;j'l1ij'iJ1'Jurin~1'4"'i 20'il ufiiin 8 'ili1-1\4U1;j"1 •••::ij'iJ''JJ..I1nn~1 2 L,h
"D'iJ~'iJ1'J"'iJ-1'lj"'i'ild 5 u if"',UU'lj"'i'iJ1'JL 1111'i .,

n.6U
"D. 7 U *
R. 8 'iI
~. 9U

42. 1'Unft'iJ~LntJL~ul1J14;j-1ijL\41UWtJ1'MUft:::L\4jUW-M1tJ1'W1flU'i'JJ..InU72 L\4juw...... .,
.... "" .... 'ilt:. ..•..••....•..•RllmUL-1U 172 tJ1'W1nft'iJ~ tJUUJ..IL\4'iUCY\411J1"nL\4'iucy .,

••n. 32 L\4'ifJty
••••. 28 L\4'iUCY
...•

R. 25 L\4'ifJcy
•••~. 20 LWIUcy *
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•••• • " •••••.••••• It •••• "li43. ,"1L'rI1"11'iH~1U'lULe11J~1U'lU,"U..:J"l'lJJnU4 1Jfl1L1JO..:J9 ~1U'lULfl1JUU

ijA1f1"l,ului'illfl ?....
n. U'ilfln'l1 1 *
"II. lJJLrhnu 1

••• I

fl. U'ilftn'l1 3

~. lJJLrhnu 3
••••• (I 0 •• Ii'. it .••.

44. au rl1'1'il~"i1U'lULflJJtJ'ln"i1U'lU,"U~U'ilftn'l1 36 'ilft 1JO./ltl'il./lLrJ1'1'il./l••
o cI 0 ~ 0 ~ •••• ..,,,'"

"i1U'lULflSJU'ln"i1U'lUUU La'l"i1U'lUUUSJfl1f1"l~nU"II'ilu, .,
n.6,7

"II. 7,8 *
fl. 8,9

-1.9,10
_I •••••

'flU"lZtl~flrl 13

45. i'illflLfJu"1f1'ilU"II'il~"lzUUtlSJn1"l x + y = 0 uaz 3x - y = 8 .,

n. (-2,2)

"II. (2,-2) *
fl. (-2,-2)

~. (2,2)

46. "ifl (1,1) LnU';1f1'iltJ"II'il./l"lzuutlSJn1"l1ui'illfl .,•
n. x + 7y = 8 LLaz7x + Y = 6

'I. x + 7y = 6 uaz x - 7y = 8

fl. 7x + y = 8 LLftZ 7x - Y = 6

-1. x + 7y = 8 LLflZ x - 7y = 6
•.• • .,f•••.. 147. 3x - 4y = 5 nu x + 7y = 10 fl1f1'ilU"IIil-1"lZUUtlJJn1"lUfl'il"llil fl ?

n. (1,3)

"II. (3,1) *
fl. (1,-3)

-1. (3,-1)
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tJ •.••'fl '7::it~A'rI 14
•• ~ ~ •• • ••••• ~ ••.• 'I if •..•..•.48. UJilftUU'rIf.l1UJJ11.Jfl1JJil1f1L uu 4 L'rI1".11il~U"'7 rnL1.16 ".111~'MU1Ufl1il1f1•••

Lflu 2 Lfi1'1il-ll1.J"'7 U':t'llUUUfl1il1f1Lfi1l'7 ?•••
n. 42 if *
".II. 44 'iJ
A. 45 'iJ
-II. 48 'iJ

49. L11".11"1u'JU'M;1-11tJ'i::nilU R'J flLl1'1itil-ll'Mftn L11'1'Mftn 'M'U'JflJJ1n n'.h Lft".ll"ft n au
, D .r...,. ..., ~ ..., '101' •• I ~

ilfl 5 LLft::UI11.J'Jnllil"Lft".ll'll1U'JUUn1JLft".llitft1.J'Mftn".llilUt'JJJULil~JJA1L1JU 143••
o ,t, q • ..., •••..1

Lft'l':t1U'JUUUJJfl'l91"i.:lnU".IIil II ?

n. 27

".II. 38

fl. 49 *

n. 34,6 il-llff1

'I. 25,15 il-llff1

A. 24,16 il-llff1

-II.23,17 il-llff1 *
.1 •.••

~fL1J~::"~A'rI15

51. fh'l'il" Cas 60° - Sin 30° iifl1L,hnui'illll ..,

n.3
".II. 2
fl. 1

".0 *
D 'I •... 6'1:. •••••

52. n1"Ull L" 2Sm A = 1 II-11UUJJJJA JJ'I\l1I1n'il-llff1 ..,•
n. 90 il-llff1

".II. 60 il~ff1

fl. 45 'il-llff1

-II.30 'il-llff1 *
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• 2", 2"' ••••••.• .,'"
53. f\''1'i)~ See 3u - 1 - tan 3u JJfl'lL"'lnl.J'I'iHfl 7

n.O *
'I. -1

fl. -2

-II. -3

54. fl'l Cas A = :1 Uft'J,h'l'il-li Cot A x Sin A i]"'L,hril.Ji'ill •• 7

5

n.5

3

'1.16
15

fl. 15
16

5

55. 2-,JCos 230° + Cat
2 45° + Sin

2
45° i]"'lL,hl,. 7

n.l
'I. 2
A.3 *
~. 4

• 2 0 .•••••.• .,'"
56. A'l'l'i)~ tan 45 1Jf\'l",.~nl.J'I'i) u, 7

n.l *



128

_I ••••
'l"U'i::ft~flll 17

57. ,ju1J,ju,,;j~IIi)f1L~'fI''J 40 UJII'i LLu'J'Ii)~Liull'i~~fnn~;'u1"t.lft'fI'IIi)~L.n
•

,ju1JUft::fli)",;ulJ'ti'~JJ 45 i)~,.,rr1JL~''IIi)~';u1J ,ju1J\1~L,h17 "I
n. 70 LJJfI'i

'II. 60 LJJfI'i

fl. 50 LJJfI'i

~. 40 LJJfI'i *

58. UnL;flUflU,.;j~;j.n~'iln;;~n1.jrrm.Jft'!JLtI'fJ~"tU";~ t"!J"i't~'iln!J''J 22 LJJfl7•••• ~ 1•........••s l.,f ••• ~ ••.••
LJJi)~m "lI'iln 'Jnu .•.•anllun'iltlTtUflUII'i'U'J'L U1UJJJ60 il-1f1f,"'!JflUUiltl"'~

••"t'nLtI'fJ~nLJJfl7 ?

n.44LJJfI"1

"II. 33 LJJfI"1

fl. 22 WfI'i

-1. 11 LJJfI"1*
•.••.. f" .... "."1"" •.•••..•. .1

59. Lft'f1U"U-11!~ 6 ~IILJJi)\lnUft-11UII"1I1' L"Ln"L-1'''~!J''JL ",ntJ 6 ~f1
I •••••••••••••••

i)o,n 1I"1'tJ'J'~JJIILLft-11U"'i\] n !Ji)"f1ULft'JJ'IIu,,,n i)~'" ?

n. 15 i)~",
'II. 25 9~'"
fl. 35 9-1'"

~. 45 il~'" *
••••• I •••• 4, " •.•• 1.1 " I

60. "'!JflU"U~!JUi)U1JU~U'~'''1JJU-1''::LRt!~ 15 LJJfI"1LLft'JL'II'nJJft-1JJ'il~ufI'Uft'~
~ " •••••• I ••• a:. II "

LlJu2,JJJ30 'i)~",Lln&L1'ilfn"U-1iltlmn~"::Lft L'ii)ft'UUiltl"'-11'n,.u,~,
••nLJJfI'i ?

n. 15",,3 LJJfl1 *

'II. 15 LJJfI'i

fl. 5",,3 LJJfI"1

~.15 LJJfI"1

",,3
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2 ~1d-J15'Cl1A1CJ~u')n W('l:;eJ~~U~'el~h.l~lJ n1m5':;r.;ntJ1~

3. ~1d-J1Hl L~tJ 'U~TlJ'J'ULJld-J'lJ'Jn~ril~'Ui?) 1if'el~1 'U~1JL~"JJtJn ril~'11~

4.~1d-J15'(lV!1 e-J~'lJ':ln LL~:;eJ~~'lJ"lJ'el'l~l 'U'J'UL~d-J'l~

[, ~1d-J15'm~mJ~lU':l'U~i:Jri1d-J1n 1 LL~:;umJ l1if'el~1'Wt1J
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~1S':;~1fOl C\J L~"JJtJnri1~''l 9!P1LtJ'UL~'el~1fOlru~j2\1~[;lf~iJfOl'J1d-Jkl~ CkJLti'el'l~1nLij'W

J' Ji aI = fJ, 1- I· •.. aI
L'W'elWWn~.rIlJ']tl..:Jn15'LS'tJ'UfOlr;u[;lj2\I~(Pl LS'tl..:Jl?Itl1 lJ ~l"'S'Un1S'LS'tJ'U

~'el..:JL~"iJtJnrh ~'l1 ,AnfOl?'1d-JL;h1~'elth'l ~~..:Jl~~'U n'l5'~n~ L~'elWl"JJ'el'l

~'el\lS':;'lJ'lJ LmJ ll'U~'lJ n'l5'L~tJ'Ur~1'l.J,)'UL~d-J1'U'i'1JnlS'fOlr;urlU L~"JJtJnril~\l~ t ~

fOl1'lJL'"J~1

,.J
'{)~'tl'U

~
1 fOlt'elflU '1tJ11md-J'lJ'el-:i9'1 'l.J'JUL'il'\'j '1:;

LL~:;n'lnLtJ n l11'JlJS':;n'elu
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LLNun1~1 ~fl'J1JJ"ll'JfJLV1ihl'tl 2

'" ..J , 1 d '"l1.m~~mJ~~~e.Ju~Lnmmm'l~

L~mJ9'l'iJ'"JuLi1i~l~!l~1uttJ n'l ~~ru
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",..J • 11 d
31.mL1tJ'l.J'YI '1LLlJlJl'lnYi 1

1~'El~11.JttJL~"lItJnri'l~'l~~~'l1.J

~1ju10

.
~'lU'"J1.J

., ••• 11 J
3um5'tJ'iJ'y)'\b~1JlJl'lnVl1
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