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IL ii.. lnH.iJJJtl·Hu:1, 

~'""Jl"'"'l"lu1il I, .:.1uJl1Utl;1uli llU.:. rm;";l''"'l'"Jlc it 1fj1~ti1ul1mp11 
•iiuufi1u•il"n1ul1m!; ln1pncr1m!i 1fj1!ij1um111npJ1uG l1n•f'fi•:1 "!'"ll•u 
'" "n1 ,rn mil'" Ii .l!, "Ii wpl1 'I Jfil 'I ll•mlin•lw uil1 mli ' jt!ium p mn1 "'J• 

II J HUJ 1flqd.,li m J Ill !Jtrm:i !p 11,Jflll ! m!nu f> n LUmti "'! fj f, !'ft !itu.f mp: 

· tni1 au:. irusu.ru.112111•1'-HOfl"li 
h r b '-1. u. ·1.1 l o fi 8 



U'lwu111w11/1mn1fr/ Jw'l1 111u11c.bflm!J/1 [1UJ"'l'""n"l' m;{uw111111'11.p"i1lt'/' 111.ru 11r 1111L1f-

'liui~m"l1 '"\l11hu1£'~1!. l1m111!1/111rl t- '/,("L'f"'"''U1nb111ufJuJ<l1 f'l1u11r/1111 nLu1{1 EJ.f"L'f•ff,pl"l11u.ru1!]-

1/w'IJ ~ml111i.fllll1u1/,- n1 IJt11'11n11'J,L11fo ;m1lw11: ll.J~ '1w1u111 ,. 011111u1yu1l' 1fol1l1 '11111/1 wn 

rnl/11'11/rli111!1 111'i1 11nr_.;L-l'f' ,,,_ 111l/11l'1/1"11Llfi,br/1 111_11111'11n11"'1,f,J1/1, /1'i1:u1L-,, '11w£ .;-,11,fu1111111-

ur11111/11w'11 ~ll-11'11utff/n1 /1l.1n1_'i1hb['/1 Jl-mu171u11w'°lJ.111.fl.1111'i1 J'U['"l'"''n"L'/1w'11/,l'"' ,f f, ili11-

1fmJ:wft1fu~~1 t1.1{'mw1ll''"'''"'"L-11nL1f u1z/1111111111'1.'11b1r/1 ; w1!wl'' 

'J'l'I~'" 1! 11/;mh71/uu)- 1.9 l"'J"'l'"'',.,"I' u1:_/uwm1u'11./~'°lJ,/;l'h L~-;"l'll,/I'" ,f l'11 ,f/;11111111w­

'J/1ur111.fl.ru1'i1 ~/dli1u1l1w~ 11wtf/1h'b/;l'f!.t llJ'l11nh'l. 2."'L'"''IJ"/w~ l'11 .f"Lf'U'/'111'11~~.1111 I' 1112/uw­

'""'~'/-•/1 l'1111w111wl11~ 1 mi11/mJ L-;, 1111/J"'l {Jl1fu1J/1'i11/l11u11'l·l',.,'11nl11w'1w'111J1l.11Ll1n1_fi.,1111."i1'i1l1[!, 

r;,,,l,-!/hf'/' L'" .hfu1'11 1fl,Jd11'1/1'1111<i1 1 w"Lt;f'wJh2111 fJwp11'i11•/r l1u11f '""l'/J/1 11/11b1fu1/,/,l'-;' 111 

'11/l"'l''"'"ll'"' fl,fnL'i1[!t /1'11~1111,11 /, 11•:)u111111m'l11!'11/;L'/1 )111:_1/li111/n1/1l1w""i1 wr1u1!111•111111"1,p'1,!~l't': 
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APTAl3:\3Il AP;\\EHAl\OBlfll XA:JAT5llf 

J1AGOPA TOPHblI°l rIP J\h"TI II\.\. M 
no lvffTA.TJ/lOBE,lEHI-I!O 

(!I~ <ip\IHl!Cl\OM 1131.Jl\C?\ 

lh:1aTe.lLCTBO •• 1Yi'IC" 
Epeu;111 1 ~J()t--

U. fl· lJ. ,\"! IJ. f? IJ. ·,, 

'I,) 111/ ,r /,"""'I 1111//1111 '"fr! t"' 'i, /, 
f1111'i1 u11m'i1/1 Jf""'fl'/'{'/1 

11-11/1"'ii'11/1111f l- "'-' Lt•/11{ <>1111/u-'l"''' 11111111:/l1U1-

:;,,,,f 1110.111 t'i1 111 11 mb n r/i. kp I' ,},,,'j,,, fr! 111'iuu ,f /, 'i, 

""fl"'l "'""'t"t"'tl' ,,1,,,,. 1•1111l/1'i1'i1l•r•fr'i.. "l""L'I ,,,,,,1,1.t,,, ,,,r,,11,r1,11frltr11_'i,'i,/,f' 

f,'i, "'f"f"' .f ,{/,1111u11111'i1,tm frlf,r1/1 1fl.f11111'i1/.r1,,,r,,,,'i, f, :f>fi1tf1fr,,,f1111'i. 1/u•r1ilwpl1-

,f,,,'i, .rr. {J ,,,,'f,f, l'f', ,rr,,,,,,,,1,,,1,,,,'i,,,, fd t"''i', r_I. ,,,r,,, ,r 2,,,r1.r ,,,/, b. ,,, u fd J.,f ,,,1.r.-

l'I' 1/f•f'"'l'{'/'l'-"l' S1/!"'l 0.!111'i1111r1I/[' 'i11u/11u1111/.111f11H} I; 'i11f,,,'i1 ,}{'""fl""' 
,f /,"'""I ""I fr111 ,,, /cl 11u 'i1 'f '",, /!i' frl "' .'15' 111 ,,,,, 1/l1111 '-'/•I'"? ,,, ""' 'i111 '1~1 lir /1 r:.u11f "' /': 

.fJ/,,,~""t'lt'" 'f Z"'/,-"''l-/''/'"J- l"'l'"f"'"""I' 111;/11•11~11111~1.J'~'l'f"'' ,f ,,,/,'llil/11'­

frl t111'i,'i,f,1, f,'i, f'f'f"/1111f 1ff,111u11/'i,f,f'f1 1//,f11111'i1/1ff11"f111'i1 1f"'f"-\wpf/1l111'i1 1f!1{d111f­

'j,f,/1/1 1l11111{'i1, ,,,,,:;,f,,,'i11f111<) /,'j, rt111fw'i1 1f1nr0.1111•l,•,f',,,/, 1f[1r_n!I"'/ "f'"Z'/""> 
1f /, 111111 '{ w /, ! 111 (d {, {' /• wd f""{d l "' 'i1'i1 111 "l l"""" /111111 fd ! 111 'i, l' 1•'i1111 {d ""I I' n '{ .'!"' -

.'l"''i,/1;_'i.t.r't" "'f''f"'J b'i1 ,ff,,,,.,,,11,t,1,p 't"'r">r•"'f"t"''i' "' ""'f''fw•>1111/•'i. t.l',, _ 
fr! tm'i1 11 I'" ;1f 111'i1 ,ff,{d "'f'i,L {'{' (I, II /, Ill 111 ('/11111111ui'i1.J''i1f1r1 ): 

l \ · 111;_/11111111111 'i1 ,p 'i, 111 11 u1'i111 '7 /1 'i1 J 111 'i1n{J111 ,9'i1111 ,f I; 1f /1 ,,,:; '"ti/,,,,} .J' h hp /r 
1f[d:.111/tf1 7/1"''If'""f[1 f111m111.'IJ111b 1fl•{rl11'1/rf1wtf1'i.: y, \TL f, \.I! 111;_{11w-

111111'i1./''i'L/'{! 'i11fl1p1/1111> /,'i, 1fbm1111/id1r/• '""{""''""" r1111J/1'i1 IH'i1wtfi11/• ,fb[onif­

'j,f,,,fi'i.: \.Ill 111.z/11uu11w'i1.p1111i' frm111111r11f1uJ {; l1drmfil-iu1>f1111ul'u1111f1'i1 1f/1111-

i:.,,,,L'f111c> .J'~"·r/• 1/pf..111ft/1 'ff'"''ll""'f/1 ;;.,u,f ,,,,,,,,,, 1/f1/'l'" ,},,, fd t"' 'i1r11 IX f.t X 
Ill 2f11UJ111111 Y1 .J> 'j,f, f' (! Ill II 111b111tf1 b ,) lllb II [rJ m.'J'/1111 ,/ f,'j, ;;,,,,,,Ill II"' f"',(f ;_tlf1' fr/ l"-' ll 

1/filw/11111!' 'l'"'i11/1111 ,,,,)/11111<J'irmt/•'i1 "in't"f"""'i,/,f'f' /, f""l"''i1'i.h11fi '""f'"''r­
,,,,,,,,,,,1/1'i1 "' ::,,,,,,,,,,,,[rl1111'i1'id.,.,.1,, 

S>.t.l,,r,,,,r 2 w1,,r,,,~,1, t.'i, 'i11/f'r"f ""' \I -:\II 1112f11111m111"it-1!'i.1.,,,,, XIII 
,,, z/11 """Ill ~I J' I' ,, r11/11f ,,,'j, 111 •If,{"" f' t ,,, ,,,, 'I lll .'J ,(,,, ,, I", .. .,,,, {Jn'{ ,f'" 'j, (!b fr! "~.'J .p11ul 

mL1Lfr w'id.9n11 r.,.r,,,, tfJ'i,L{'/' /, 'ff'"''j,9 '"l"l-l"''i..1,'i,f,l'f' 1!11111/r'b I;: XI\' 
.,, ;_//} H/ln Ill ~'-P {' ''I '"I ''I 111111 /1 r_h ,,,r ,,,_ .J' f11f ,, ,,,,,,,, 'j, ,f z111l11f 1u'i1 ,r hfil 117"i.tf. rfi 9 
1fLIJ!1' ,1;!,,/f,'i11111uy1fm'i1 ,f,,,,,[,'i, !;: ":\V-f' ,1_1,,,,,"l'i,f,r[• "'f""m.pfi'i. zbi1111/1 

,,,,r,,,,, [J t"''i' ,rt .. >,,,,,,r,,,1, .rt.frlnrf'i'f;f{','! ,rr.t1'i. 1,- (,r,,.r,,,,,rt""' ,r f'"'rar ;;,Ul-

6111/11111 fJ tm~i :;,,,,,,,'j'.J!'i,f,/1/1 1f /12_n9n1/ }: .'{\.J-r1 "/"'f"J_"'/'"''i11111f I; 1f/11llfim­

frl t111'i1 n,.,,,.,1,,,1, ,fl,(J,,,1-l"t"''i,, :'\\'II 1, XVI!I-1, t},,,'i,,,{J'".'J~""'' t,'i. L'"il'r-
·i 



•/mJ ,, 'l"t"'fr.J'"'lfr'i. ''fll'["/'"m'i.b1·!· umrm'1"""f""tfr'i. "' t.111111~mf"t"'',,'jtf.,­
r/1'i. IL, r/hr'f'""f""' XIX 111Lf11111111111'i.J!r 'i.<ffrr11/1u<l I; n11nz 11nr'i.111<fn1• 

,/ frwt.w l'I wr} .[!'itL rfr UUl/111L,/Wlll {"" tfr llL/11111/l,IU11 /1 r1f w'i.l!: 

'J-111 ,,,,, /11,,,, m {J !"' 'i. 'i. L i1fr £' 'i. fil "'9./!"' .r t,,,, .r"',, nur 11L /'"in<{ l """" r,,, 'i. 1/ 11 'l 

t,,,,,,9 £ /If'' .r b,,,,,,,t'1,£1,fr .r b/u,,,'i.frlt"'~"''i. t,,.,,,,~,,, {J J"' 'i.'b br•/• n1m z.! ,,,'j, 

Jb(rJn'f'i.hrc· Jfrltrn"''i."'tfrtzf• IL J,,,/1rnw'i."'li1,'Lfr .lh!Jn'f'i.brc /, "'!l'i1, 

J.bn'i.wr,f111uf Z"'l""'lr<f"'J L'i. :,,,,,rt,,f111111111pwr 1111/btfr 1f111'br111rlruu~1n11b'i.: 

1:'b.,t.m~UJ/llll~b' 'flllUUJfrtnum p JWb "fr ;/Lw~111'b ""'119b r ['' ,/ L "'"''l'j, {, rfr I' 1111-­

r" 'l"' tfr'b ~runw9<f111J.[!/!J :P"''l"'lfr'b •frn/u111,.~1111f'i1brfr ~fr'i.lrn1fr~w'i. (.ff,_ 

,,,,,,'bMm4,,,'i. /, t'·rrf"'tfr'b .lz111l1.f111'b l''b(rJ"'9J!'".r), .lfr,,,::,"'l<f"'JJ!'bL11fr /, 

tbr.f,,,Jz,,,~J,,,'b "'''""'f"t"''h'bhr'b l!'b'ft:.'"'bf""''f''"' /•'b1"fb" 1._ JI'"" ""'r1-
.'lbrl!' 2,,2,,,1/u/wJ- L'b ::,,,,,rf;,fwwwp"'r t.w.lwnn111wl!f1: U111l1mt'b 'b/1,,,,,,ft 

...... "i,f,'j,,,, f 1111' ,,,, 1f L lllW'f W'lfr """ f" ,,,,.,, qb 11mpb r JIU l ::.,,,,/, rb'b £'"'" wl1m~llfl l ""fr 
'lr"'ll w'bm I" J '" 'j, i'1"'. J.bn~tlll r't"' .r 2"' r"''fr<f 111J t Ill/'"'.[!"' 'j, l/'"fl IU 2/111u­

'!fUJb $""'' ptu 9fr 7n['J'btu4w'bfr9 J pbr<f wJ J;'j, 'j,,,,[, "'"J"'l [iJb,f 111'b l!,fl'l'-" -

'bblnL 1._ "'J'b '1frm1114w'b ,,,'i,J:,,r1,,,dbz111 ""'~"'r'f"''t"'/ l1111m111rl•L"' t:,,,,,,fwr 
"f"'t."iu'b1iJn 'l UI bu111~UJ'i, mb7L4111 {" 1111. 'j,'j, hr I 

!lbn'i1,,,114m.t t.wf.w/u lfr wr<fn,J 411111ru1111/"'1 wz./"'""'"'~'.[!'i.L{'fr ::.wz­

<fbu-<fmf't"''i. (!.[,I!.' bt'i.bt"<f mum9.r111'i. 'b"fwmwl1111J'i."'f'tm'i./19, 'b4wwfr 

m'i.b'i.111tni/_, n11 nr ,,,,,'i,,,'11! "ff,"'./! I; 4"'r"'L"''i."' /1'i1.e~"" f"''J'i. ltbf'"fn•/ J.L111-

11br"fbl •/111rabrfr "'r'fl'"'i..e'i.hre "f"'l''l. "''l!"'um4'i.lrfr, 'ffr"''lf'"':fi,brfr 
11111.f t.111,f,,,nnm 'lrrui/.nr• Ltzr"''t"'9"'f"J"'-'j,'j,/,11fr J.L.n1/: 

(Jn 1_ Jl'"l_}Ul'b'J....J"'-P w2/uwm111'bp/_i ~wm1.J1[11/iu'l1 -!',wJw11 'bw/uwu1L111[w~ I; .2 wllw'l.l--

,f /_iwlt_iu'b dwil: 1J.2/uwmw'l1.f!l~ !1wmwi1Lln'-.'1 t;buin 111bm.p I; '1ib/1~1U.fl.l''!J~'Ll :;w1fw11iw-

u1iu11/11w'11 -lwz1[LuriJ.nLfJJnL't.i: 

S1/,1w1 w1_/uu1u1w'bl!J!.. --lw£"'l"'1!._f"'Jf' liwmwp~fnL, 'htrw tnLfJ-JnL'h'h l11/1,,,'J,Lir11. 

/,_ J"' piu9 '11 L 1n1 .t;w1/urp w'b~pwJb2m I; 'bw/11opn.p 1/4u'J.ipw1f1.u11'11 r)w'l1n{J1-11'b111l W.f'L 11_u:__­

/11wui 1u'111~/1 !"' 1/ur'b'I'" J,HLjJ .tm 'hl!_t ~ w 21. L wiJ. n L{J JnL'b l~ 'bw /11 mll/1u111 l"" "m I. I_ u1 2_/11 mu1 m'b{J/1 

iut1.mjwl]f"u'liilnLrl uipi/UIJ- '1wpsbpf '1uJ1fwJ.U1J'b £. w/11 1[bri'bw~111'bw11ibu lf'Wff'l,l,l 

flllf'"f'"'mnp/1111.1n11! '"'i.Juu1mu1"11.fl/' ~U1mwpb[11L [!__'b{J1u!f.f"" 1!: 

~11.121Jl11"Jn1.{JJu1h ,fl,2, nf'/!_ ft111p&J/• I; urL'liuiJ.npbf .":l-.5 t£n1_J 1 ~flfi1111~w'z..n,_,f 

''/'""/!I; "l•z•/L"l, w2fummu1'up/1 'u"flllU11UILI'• ltff'w"1_w.> ,/£fln11f /;n•/JJ,,,'z, 'bll"'l'"''ff'"'­

/JJnL'bl'• "'l"',,,'l"f'Ji/u1.> 'l"L'.>fl'"l'lt•/• It,,,,/ ""'f'l'bpf ,,,zfuwuru1'bpfr "lt'lf'"L'bl'L'• "'t•1.L~, 
•ipw'by u/u L1l m'bLPf" 'I l'"'"'fl'ff.'u ~,,, '1_11/u"~ 11 w1f npn21_w.> u•i/1wt'bbt1e' "''IJnL111u"~'l.L'/• 
ltwJ 'Jpwf/>[11t'u£ ,,,. :3.J.n1[, "'/f'Ul"W!JlfLP r• 'z,',,/,pf'_, /'/, p1_l'z. ;,/,urw'/nm1[wJ- Jfrfrpn .. mrm f1-

mnLpw'z.hpfr ufubJ,,,urf~ u1wmltL·p'bbpl!• 'lf'"''b{/ p'bnLJf//r uwr.Jw'bnLJI'_, r.wmltnL/J.fnL"l1-

'i,/,L'I' /, "'Jl'b' 
ll'b~pwJhzur £'be f:.wJwpnul nu1w'un'L'b£pf'u 'l'L"L2w9'b£t 1 np ""[111'1..111.n'L 

"'""'/,/["'.,' l''b'l'lP"nLJ I; 'bpw'l..9 >wJwp l'"''LJwflfi/ 'bnp J£urw'Jlll'Jf"'w'tw"l• ftwm£11n­

f' {rw'bh t•' 'lf'"L JfiJ"lJ/, pi r, w ult"'fl"'L lfL fl J"L 'b'ub p, ulw JJ 111'1..w It w'bnLp JlfL 'b'b b {' 1 m £ p•l f'u'b £ p 

h Jw't'f/•p'u/,p, "l'"'z,O ;nLpw9nL1lf'_ 'bpw"l19/•9 u1wr.w'bj_nL1l I; upuml.Jwur/r~ w2/uwmw~1p: 
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rf.,,,,r,,,5,,,,4'"ltfr.'J mL/u'bfrlt"'!"' ,f "'lm"''lnrJ-1/n'l t;.fr,'li,,,,4,,,'i. 'i11m(rJbr'f! 

,f!,,,,,,,,l'i'bf''b L~,, "rn'i.,9 "'r"'"''1f""{"1•n'i.f! wwrf;.'l"""rfr m1/l.Lf1 Jf,J 1111.J­

"l''f""/ I; wi.rn.f: ff/,,,,,,,11'i./,f'fr 111rm"''1r"'f"t"''b 111b1!"fft .fuwfr'b 'l'"'l'"Pwr 

lt"''l'f/'l"' ::.111.!111{' r111qrul1111'i1 I; 'bzl•L• nl', t.w.fruJ.,,,J'j, t:,,f,11w'i.411111,,,1fr'b 

"ll"''i1/1, 1111:.ff _,,, .r 1980 f"•f111~111'i.fr~1 .f/11111'b "f"'l"f"'mfr "'"'rLl1ru'i. 111rm"'­

'1t",./J !"'bl' f611111'b/1 2fj0 J fttfrn'ii mn'b'i.111 Jfr, Jf1'i.t'fbn 19/j;'j {tlr/wff,,,'i.fr'b 

fl(f ~ff-fr ru<ftrn'll ,f[,.,,,,,,,,,,q,,,'j,'11! 11"''1,f"',f I;/' 270 .!Jrtfrn'b 11111'i.'i.1111 

rf.,,,,,,,IJ•'f•ulrw'b "'~' "'''""' {" JWb r:.wrf wr• P"' 9"'" frl1 4111 ,,,, nr1 ~1z111'i.UJ~lll- -

/d JnL'i. m'i.l.!Jn'l ,f1,,,,111'1"'~'J'"f'Lrf' /11~""'' .J''"/ ,}..,/uu/;l'"' ,ff,.el•'i.w'bLpfr 

'f""""l'i,/,pf• L 'f 11 f1Jfr.e'bl,r1f• ;,,w,fiu1• ::,'",r"'"f"'""1111f11111'i. ~1 J•n{J 1!'1. 111rl•L 111 , 

"/"'"'£""'""'' Jb.c!,'i.mJ/1 Ii""' 'lnl'Jfrl!fr J"'""'J"'I" J"''li J,,,,1;11,,,,l' hrlt'"r'"9 -

"ii /, l"' , r.rrc ""' Lfr 111 f" I"' 'j,~, "'"! m/:,,n<{ /, l "' /,_' </ /, /' 2'" "i L"' '"£"""''fr••/ 11 'l ,ff,-,,,,,, -

'l"''i'J"' '"'·rfr npudfl! /""f'al"''!J'j,[,l"'- t,,,,,r,,,,, "'~'"'""'' l1zm I; J"'-r"'.'J'j,f,l 

•1/•111hlf•.J!~,1.rfr "'J'b ""''"''Tl '''"'"fL".e"f!' ,,,, "'"'Lfr" I; ,f1.,,,,,,,,,,,,1/"'""'"1"''i. 
l./lll IU ,,1,u:~~J: 

If' '"'""'1 "''lfr "''" '" !"' 'j,'j, ,,, II"' :n."' II /1 ,,,,,,r I; ,f /; m ,,,,,,,,'[, Jiii [iJ b t•fr t:.w ,,,_ 

II"' /d J"' ~, 'j, /;{'fr •/rnpn f.11! m ~. 11111 rrr fr£..,,, 'i. {!' 'i. {'W ~' !J /' 111'I."''11'11L{<J J w'i1 /, 1/ fr (,,,,,/!fr 
1{ru1pn /111! w'b [' .t:,,,,,,f [;,f,,, m: 

f;{'/' •frn1{r11/u•/rr11f I; .lbrr11u'l.w'i1!111filfr f'Ul'f."''1f'nr{JJnr'i1{!• l'{'f' 'i.ru 

1.~.l""'r"t•/1111! I; r_br.!•111t2,,,11.r,,,"i.i 11,,,,r "'"'rPLr ,,,,,,,,fr6.w'iifr ,,,,,,,!! "fl11111-

"'f''1 'I-'' ·1,,,,,,f,,,,'lfr"'Jfr• "'t'b J.Ln.c I; r'•rnuf n!'nzw4fr '""r"''t"'"'I'"'' 

"{"'2.'"~fr •1•frtzfr~wl[UJh, .J!fr1!frrul1w'i1, .fb/11w'i.fr~1ul1111'i. /,_ mb/t1"iinln'lfrwl1w'b 
::,,,,,,./1111 /J Jn1 'i1'i1br: 

'f.!,f1wi/_ 111rr/b l"'/ ,fl, """'1"''1 fr mm /d J"'~' mbulll /,J J'" 'i.~1 htrn•/ ( •/ frf.w~fr I._ 

er I'""! ""I pnifi' Jm 'b-r.111 "''t"' fiJ J"''j, ll '1fr""!r1uf61b r•n•/ • J:,,,,,,,,,, ,,,J'j, br /1 l1m'i1 n'iin1/, 

""" 11111/,'i,ftmfr frqn/Jf,r.!/1!1 1fn/11wr~1fw'b 4nrrf·r•n•/, l'" 'lni'i.fr um111nl1m111.­

{""t/•'i1 1f:"''1rw.!'i.f,rn1/ IL '"!l 'fr"'Jfil'i.biin•/ ). ,n'l. t.,,,2,, 7./,,, ,f I; 'i.111/11111-

"f/;,, "f"'z!•l m<{J"'l .fl1ur1117ru'b1m{rJfr ""'l'"dl"""l'ur~r [,, t:,,b,,,f11u"lbu, '1'"­
'lw1fr11•r• lf"''l'fbt 'bf''" ;,,,u,,,11111 {J1nr'i.'bbrfr 1finpnfr11f111'i. t_1111/1/1 .lruufi'b: 

If f,.J11Ul[lll'f fr111nr {J jUlb 111nUJrffUJ Jfr llLUlll 9.f IU~I t.frffl1UJ4utb ' 



''i'"l''llUf''"'bLt 111 t./11'b/dt'"!"' 'r o'l"""'l:"tl(h/nrz ,n,,,,,,,,1111'ht"'-f"bpfi ::.,,,111f1m -

{J 1n1Vuh1'l.!' 
!J, 11111 lfi11u 11 fipl•tn1/ 1fL11111ulwf1UJ'i1 1Ffiw'""L'/1urJ.s,'j,f,11/1 11111/""'t"''" f'tuJ/i 

ipnq.,,/un1(rltr11'b'bf;l'l.!.' "l'"'j,.j! urhrz/• L'b m'id,'i.1111.f "'l'"'m.p/1'b (;r!,r.ftu11111/1-

-&111'bfi, l.'bz1lw'b} /,._ 'i1h rJ!fi'i.1 (/1,,'byh'b111rm!Jp'"J") 'fn11J,,'j,'j,/,l'f< qrnr/111/11.fw'b 

Ul'l_'ffi,'J'"(J l'"'j, ,,,,,,~. 'l"''l""P"'I' /,'j, ft""lJ'm ,f 1f/1wC."'l'fmJJ>f. t:,.,,,,,tl,,, _ 

frft111_'j,'j,Ll'f' 1l 111 u{1'i1, 'i1m/11of"'J' q/i111f1'i1wl111/ mi/Jwl 1f/1u1i:.wl'{"''.J'~ UH1U1h­

~{1'b "'"l''nlrm"'r'"J/•'i1 1rn1 'f'"'fp/rt_'bl,rfi r:.m111l1111frf1111'b'bLrl': llw I; v f,111111'lm­

'1fiwmftltw'b 111 11111fti1wuppmfrfJ'"'j, './dfLml1w'i1 1fL{Jn'll.!.• "/'{'_ ff"'l'J'//r t 

"f"'rnl1h11hl r.LmLt"'l 11/11/nfmJ'"/' 

1'11.'lJJ.'H'flMl-f\ll l>'t, 
•IJ•f.lL\1 (pl .. 111f1111f2mf1n1 ,( f1 

'I J, ~,,, 111.f 111!1 /1111 i 
I~----------------

lfh111w11mlfU1'i, Jp111r:.1111'iw•}.pp 11f1b.wl1fi 1fi111/111/u.fw'b 1/(11u ""l7-"'1 ';,prf­

'bmft.,,'i' 'l"l"•n'i1'bltl''i1 b'ii y__f, 1,J111Jfr'b 1f:_111l1111.fr L Uf/""rmfilt 7l1fPnrtfw9fi111'b1 

/l! 11"{fi 11 n1/, 1lp 111C.w l'f wJ .f' fi /'"''I w '11' 111 {J !'" 'j,, 'j, /'"' y_ /, l''f w.f :_ mft J mh 

mbuw~fi• /1'it}"{L11 'inuU 11f1rl-fi1lfr l1wrf ''fl'"'""P// 1ff"1·"111f 111y/i=!/i 11111111frl. 111-

~1fr 1/1111/_in/11 ,f,Hii t:..lo111Lwh-l)"'l 1fin1fi11/_i11/111 ,f I; h111:11 1111'£'"111111111 r",.,', u11h 

Cih"J' I; phi"" J "tmzwlrfi i:.11111111111 [if t"''j,'j,/,1" :,'1111L111"{fill, 1lfim;w11J111J.p­

'j,/,p/• C.wt1dt"'f"t"''j,'j,f,l'l' l"'l''"H'j,/,l'" r.u11f.,,p ftl'~'"'l'n'bwl1111'b mla1 ~- 'fl""-

1/ nuf 'j, I' "''j, !/ u 11111111 11111111 I'"' J fi'b 111 11111 ffiou n /i 11111{JJ111 'j, {!I 

s ,, t UI I II /111 wb.f ,, ,r" ,,,:; UI l ''"',} J;!h t. I'" 11111 I'm,, tn"' I'"'! fi'b [' w '1. '"'ff',, t_h b l'P 

f'h"'J/JI! /,, t.b111L,,,,'ft,,,, 'bpw'b8 i:.w111f1111/rft"'~''bhpf' ''fu'l''lwt•ru'iiL1m .;w-
1r1111, ~"''l.r,,,.r IL mumffi1u111fir11uf L'i,, UIJ""I."" ftrrt_•fwJ. 1/fr6.wllf1 '1-fiw-

'll'"'t/bt.p, npn'i1.j! (rf11Lfl /;'j, "''"l/111 'fl'w.'f>filinrb'b 'II'"''j,!!Ll m•/twl 

II /111 UI /, rf" ::', UJ 1/ JU u ur pwl/2,ILtll {rJ JIU 'j, 1/ fr£,.1Uf[ 11Ld 7111'i11/ Tr'[ 1{ /1 UI ;:_,UI f 1/ wJ J''j, f, f'P 

"UI /' 111 ~ 111111 /'"'J fi'b P "''l "''ll'P l_h b /' /!' /!IU 'l. "''fl1111 frJ l"''j, /, Yb f'J ""'"' P[.,,,'iJ/r 

•ftnrfin/u.f111'i1 p'b/rfw9.pm.J: 01.fi'bw/1, hrp J/;'l /:,bUlw./'l'f'I'"' ,r f,'j, "1.n7"1.'"­

"'P [, l"' '1"''j,P umpmlt"""-l'"'lP'j, P"''l'"'ll'/11_hftp[' ('bpw'by i:,,,,,,,/f"'{J Jrllh­

~1b11/i .ftuufi'b '1"''1'"4•wp fttu'l'f}'l"' t,m,fwp ), JL'ii.v "'I""{"' J b'j,i! h11l1111/d-
111,•/umJ'i11utf•'i1 .f/1,,,r.111L1/111r}.f'i1Lpfi 1/fil.1ul1fi 'IP"' 'fl"'"fpy1 C'b7 nr 11uf "'!'I 

11" llUI /, ,f" Wll 1'I 'j,~fi'i1 11111f'111 ff Ullll f' Wt ph rull[ Ullff'P l_ 'j,/, /' /i t:, /1/1'1/f Ill fl J llL 'j,'j, /, f' I! 

Jb'l 'i1w/,,or".J! i:.w1111'i1/1 L~11 
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:.wm1/11H)'j,/,1'{1 f1w'b11'ir(! r.'iiw11uu/np111 {rft,.,'j, I; 1111uL/1u "l'":'.''f"' "'l'l 

"/11111rL1f/1 m•/t"'l 1l/1wr:.w1ifU1rt.J'fi fj>w'l'"!fi'i1 l11111f '""l""ltin"'l""!P'i' l""'l"'­

?/'Pl.'i'l'l'f' pm'bwl1wl1w'b :.wl''"l'bprrL{JJ11L'i11_1 L, orpnr/l•f'"/ lJ1111Lh111f1n1/-lf,,,_ 

"''"' f; 'i, /1 (( P"''l ""l-1''" I" t Ill 'j,_ :.w,,, r,,,,_[J t"' 'j, J) 'IP UI 'I I"" fiir b rfi.11 • 'I '"'I""" IU r frw 'l­

,{/. l"' :;,,,4,,,11wpwlll.11111{rfJtuh 1/fi6111l11111l 'l"''i1qn1l "l."'l"l.'"111/1 l1wJ' .'"'-'f"''j,P 

~ u• w f1,,,1(J i '" 'i,'j, brfi .r,,, u fi'in 

lf.'j,l:,U11{ ""''"l''"l1zn111{J ['"h (1111""'1 11111nh9</un•) 1{/1£..,,/1111 rf q11r'i11{rt'l_ 

"I '"I "I"""" ( ~u11f Ill tl .r" JU r:.,,,, ., UI J.1•/i) c,,,, "'''"' {J t Ill 'i,'i, b r" .r urn/r'i1 qw 'l "'­

•/111111 ft w 'l'f h l 111- i:,,,, J"' r It"""" .'l"' ,f L "' ,, ,,. ffi,,,, u fi !"" J f,'j, 111if t,,, I "I "'1 "I. m­

w /1 111n1_11mb'b/1w/i /1'lnfrJL111f/1'1 1/m/11m11'11fw'b 'fPW'fl"u'fl!' "l'f! hw !'j,"l.f,u 

'll""f/>/1ll"PL'i1, wl1'i1wrun ltl•l'"in1/, .'l'"J.'l I; 111wtf111 111111 1,.,,,r "'i'j, w1rwqm• 

fJ !""fr 1111111hy1f.,,'j, "l'"t'f,,,'j,'j,Lpnuf "in'l"i"""P 1fb2 '"""'2-'"9'"1 ""'!""'1-

mlfl /""!P'i' f'LJ"f""l-l'Pl''j,f,rt" Sr/Jwl 'lb"l.J'"llr [,,, ,,,'j,;:,pu1<lkzu1 I; 'bw/11opn.f!­

'I fun/, 'i11u l ,,,,, .,,'bap'i1 ,, ,,, p,,, ft"""-1' w j /•'b /""'I,,, '11' fi }_ 'b I, i• /• µ'b mt fil'ii "'- r,,,,,,,_ 
"i"' I" l"' 'j,'j,L·11f!' 

flJ'l- f'"l"I'/'' phl_"fL" 'bwb. ,{/,,,,,.,,l,,,'j,!n'{rJL11/1 ;:_,,,,,,,/1111 {rlJm_'j,'j,f,t'P 

"l"'Z'f,.,'j,, 'i,1,,u'l..!J 11r1tw'ba/1'i1 11m1r111l1"""P'"t/•'i1 l1w.f fP"''l'"tfi'i1 f""'l"''ll'Pl­

"i,f,1,t, t;,,,J,,,'j,111pL111fm'b (ump111lf"""P'"JP'j, 111'bwi/1'lf1) 1f11jrfn7'iiJ.-[''j, l;l 

<1111111f1111f f,'j, 1f/;mwrzw1lf1111111/rft111'b \fi,fJ'I" 'l-rw'i1.J! [rlmu /,'ir """LP" "l 

.r fi,,, t'ii t:. ,,, 1 ,,, .,,,,, p L 1,L 1 b. '"'"" ,11, L 111 i•"' ,,,11 .. , ,,,1 .r 1, "'LJ"L "''i.' 1,,, /rl h 1• /i ::. IU "'''"' -

/rfJnL'i1'b/,/'l'• "'!If. uu1111hw1 'j,"I'• u11/Llfi l'"'l'l.'f' r:.,,,wf1111{dJ111'i1'bf,pnt/ od1111/U11) 

.r 1. """ 'l ,,,11,,,'b ,r fi,,, c,,,, i• I"' J .J.! 'i,1, r, 
lf h 11111111 u1'b !"' {J L1• /i ::,,,,,nf1 n1 fl l '"'i' 'b t, ,, l' 'IP ur /, 'j, w 1'i, ,,, 'i,;:, I"" d l.z111 I; 

m I'm "''I I""! 'ii b 1•/rh ( 1{ /, 111111 l"' I''l'j, /, f'f•h), aq 111'" 'I" I"•" 11'i1!. l'P'j, ( l1n'b 11111 l'"''t­

'" "l''i.1h11 fi'b), ,rJ,/,1111'bfit1,,,11,,,.-,;, 1, 21.1,.r,,,1fi'b .r2,,,t1,,,.r 11,,,,,,w1.,,,,'bJ.r/•'b 

( 111/;/11hnfll'Jhbpfib)1 phj_"{l1u h111/i "(1"lllf'W11111" 1fb.cli'j,UJ'j, ,,,,,,, f11111m'i1.f'f.! 

:_ "':, "' 'f" p•) "'l'j,f; r /1'b "' 'b n I'" 'l "rz 'id, 11fi'b1 

ap7/1 mb/u'b/dt'"!P 'l"'I''l'"!J'fw'b l;"'"'"l."'J ,f1,,,,,,,,l,,,'j,t"'frll1rc /:,f1J­

'i1111L1111'i11111f 111111u9•/1111f [,'j,, 'bw/u, ~;:,Lrz111l1 1/fi6.111f111uf, "'"f"' 191/11111' ftw'l"'­

"l"'l'~'l'l'P J/, 2_' n t""L'l. IL f'J '"-/' b7,,,'bnL1f l1'b: l/.pwwr1-t"f wJ a,,, l'"'l"''j,'I_ 

•fw••[' '1l"''j,,,,,f /,'j, /, Jh.pL'b,,,'bbp/1 7bm1111'bb11 "flUITl['IUUIIlblm i:.w.fwp 'lf''Uh,J_J 

Jzwl11111f /l"'l'J'"'i' 11,,,,r 6'bz.fw'b Jpp_nym/1 :,111!.111/11 7hrn1111'bb1,{! u1UJm­

l'w11mi/m J. l,'j, l1111bl"'-• /111/1 f,ppbtfii 'j,,,,[,_ hnwl19b["' 1lfiy_rr9r11/: "1111111UJ11-

/11m'iiwm111 7b111m1'bf,l'f' r{ftl'2-"' J b'b(Jwf'~""f f,'j, p_hJnfiuJph rf;_wf1J,.,'i11 

:.1, m/, 1'I "f /, 11, 1f b llf IU'J w'i1 J rn{J /, ('" II Ill p111 f1111 nLf'IU J ph h /:, W ml1nL{rf J Ill 'j, ~I/,(' fib 

w'i,;l'"'rlb;_w t Jw'bnfJ,,,'j,,,,l 'hrw'b9 i:,b'l11rl1 1{{16.111l1nuf, 11111111ffiH,,uppl•l 

'j,l'"''j,!J f'l"'I'b'l'".'!,f"''j, "/(1n9b"I'' ::',b,,,/,/,l 'i1pw'i19 ';.b"''"'I'" 11111nL-y.fw'b 

[' 'j, {J lU .'}.J!"' ,r 111b 'Ir "''j,/, 9n '[_ '""I'"' l1m Ill r UI t /1'b 1} n {uU/ l',,,,,_ffj,/, ['/1'b ( f, I"/, 
JI, """'/"'IJmh ';,fi1f ,[! J111nU1Jn'l l1mf "in'bL'b111[' "l.nlfi.!nl'''P I;) /,_ 'i1l11umfi 

,,,'j,/,'j,,,,l '"J'it l'nlnl' fP'"'l"'Jfh uml""-'J""" 1•w1fi'b 1/111/11"'1"L"'-ffi,J,pf!, 
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n1'""'.J' "''"lf h'ii m~1/;'ii11uf 1fb{uw'iifil1111l1111'ii b y_hr1fwtf·'ii 1fzwr1Jm'ii 

o"f bf''" yfim'ii brfi ~w11•.,, ,.,r m'ii f!~'{J w 9.f'm J: 

1.,bmlrwpwf'' m_uw'iin'll! "fbm.f' I; {lll{'w.'!'iifi J/;mw'[W'ff""nfltm~I ;',{11f­

'iiw~w'ii q/1111u1~w'ii 'fl""!f''iib('f!' 1fI.mm'l'iibrfi 1/rn11iJ.w{'l/1fm'ii lr t;.fonmqn1111f111~1 

1fb{Jn'f~'bf'f!' "'!'ii P"l"f' tm1fiw'iifiz~1br51 nt u1w11wJbur11hf'f!1 nrn'ii.9n1/ p'iim­

{J U1'f f"f 111J, q"uw t:.wm1/ 1111f h'b 1f b mw11w'ii !'"[J hr /i t;.wmq11•{J ! 1tt'b'iif, /'{! /, 

n{'wf/£!' "f/;UIJ! f; [''f['n'ii/r "'J'j, pn[n{' bpLmt{J'iJbp/1 •1'f'[fffwqw'iJ p1f1U1J1IIf!1 

npn'ii.J' urb'lfi /;'j, 1n'iiM,,11J 1fbmm11'iihp/1 "'l""Ul'ff"fm'ii, 1fz1ul11fw'ii lr l1fi­

f'U1T<J1u'ii {'~1flw9.j'm_J, 

lf f, In U/ If W'ff 111111/J ! UI 'j, [UI fl n flUI U1 n (' 1112/11 Ulll/ U/'j, .J''j, /, f'fr ,, U/ Ill UJ ('lnlf f' 

t;.'j,,,, !'""{ n [' 111{J!111 ~' I; m 111lfr11 "'um 'ii n 'lfi'ii 111 ,f [' w"f 'ii1b l"'- mh 11wli w ~' 'ii! m {J [', 

'l"l")'iiml1111'ii "rb ~I ,J,,,'j,,, /ii ut'iiw l"' 1f b UJUll/lll'ff•wm{J tm'b .r hy_ ~" [IUllUI '"! 

t;.p1f1ud1w'ii 1fb/d1111'iihrfi p'iim Jfdfr'ii, lifir"""l"'l 11111r.J'Lrfi /, limtw'ii.i1'iil.rfi 

wzfr1w111111~1.f'fi ulf'll"''-'iiJ!f'~'• fi'iituth" ~,.,,[, f!'fpn'iih111L ,fl,mw•1'ii/,f'fi mt11 li'111f 

wJ'ii ;',mml1111frlJm~1 lp{1qfr1t111!1w'ii prfu111m[': 

UtSU1'fJ&P~ UtroU'fJ~~a~a~ ~nPRUP~Ua~ 

utta-n?tJtfl~ uau~~ 

ffl,.ph'ii1u'iif;1,fi [, w!L qn'iiumr11d19/11u~1brf; 7li111wl~'bf'/• 'lhr1ul1zn11•[ 

1f11111l! "f"""f'"""111/11uf I; Jfn11w•1w'b1mfJLrfr.g: l/n~1umr"''19frw'iih1•/1 1uz/11w­

"'"'~'.J'fr f!~'{Jw!J.J!""f 'frlU'ii.f' b'iifJwrl1rfmJ /,'ii 11111wm.pfi'ii 11u!Lrfi 

llll(lf,i,'{111 /J tm'ii('t '1'hm1111~1brm_J Wjlf 111 tlb11~1 llfn li'[U/11 Ir /;°JJ [lll/llldfi1br) 

ii fin 'ii!J '. /, mlr m'ii .[! m{ 'If' 111"/J ./.' 'f b ~,, l"l'" 9/1 u1 J/1 ( J.1, m 1/111{11111 /d ! w ~1) /, 'j, b 'ii­

/rf Ill r·'1•! m J: 
lrn'i.i11inrnL~9/r1uLb11/1 rur:;1/u1u1fr111~1 b. ~111111111nli u12/11u:11r1.u~1.p'ii 011'1111C..n-

1/I•["' :;,,uf111r ,,,'i,:..rwt!hzm f;, 1111 "'!'f l"'f'"dfi,b1,l' lllf'""lnt•f,'ii i_.pui[· 

.J!mt/,~, 't''"""/[' /, 'iirm 'ff,JPnr1fm.'l~"''i' Lf1'ii/1 f'/11'/l"'u'['L!/1 111u~1f,,,'j,'j,/,. 

!"., ,t: 11.t'J /Ill/~ 1f UI 5uu J }1~1 l "' (lllLffi, h [' [!. ~""'/II UJ Ill Ill UI IJ ,,, /U~ '! /, rp n ,,,r us .c;/11u ... 
'iil.1•11 /, "'ll C.mr.'J"f' ''i'"f"th/"' !)111dw11 ,f/,111111'lm'iit111 {Jbp[' h'i1/dU1f'll"'J /,'i, 

rf 11/11 m'iJ f ff lll f1111'iJ 1frn (' iJ.m f'ff 111-lfi1 j, f' /n ~ Ullf /, 1f II/ I/I[.-[ 111/ /)1111f Ul"f U/ !111"11/11111'iJ 1/11111 • 

~,,, ,,,,,,, !{j, /,I'" ,r" f n .'In 1[ IJlll '"!I•/ UIO ,f b ,,,,,,'j," ,,,,, l;w !, ::, ,,,,,r1,,,, '" ! 111_ 'i. 'ii/; rl• 9111 -

.r;w11J>z'i,/,{'f' forfi'i11uf ,,,,f1,.11fcltw'i1, ''fl"'""'P't"'frlt111'ii. t5.l111fil1w'ii, 1ftuzui­

•1fnfw.r;f1111~""f"t"''ii /, mJl'i.), !:,'j,'"f'""'"I' I; •fUJlnf,l ILi[" l11u1f "'['ii "fw!1fw'i1· 

51/i['mtf wz_fu111111111/ 1fbm1111fi ::,,,,,{.,,[' 1111/{"'l 1ff:nrr1117mi1{111-{Jf1 "ff1111111l1p11L{J1111b 

,f u1ub'ii: 
1
f n irJll/1 /I llLl/,'f P l!l~,Jj r" 'ii lll ,l/IU 'l 1) 1f Ul'j, ['h '" "'.'J·l' 1JL d I /,fl f' ·C.tu 21/ m ,.,,nl_tf I 

'i'! 111 /rl l,'r, l!'i,'"f'""t, 11 ["'2"")' /,!, m•/J"'l 'f'"""'lfr l"' 1/ 1hl'l! 1 111 'ii~!""'f'12w I; 
1{111i1JJf 'i11u/um"f!.u a111'iinfd Lfr'r,bl 1111/JW[ ~itm(dfr WJU ,,,,,,r ,,,,.,, ,ft./11111~1fr­

ltmi1 II• ~I ; HJ 111/f 111-{J J Ill l1 ,'J'".'J "'), f (.f 1J'l;rJr11{JJ111'j,(!1 /) W~W/Llllf/ 'f /,l'f .J'_ llLlf w'iJ­

:; lllJJ f1 Ji l1 lufr'ii" ~/lU /111117 U /II 1f [!: 1., /, 111ln11"f,,II1 1f l./11 ru'ii fil1wl1111'ii t;.UJl11ff nt fl J11t h • 

'i,!,i'/' r•l1,,1-[Jm111.l'r'h fiJ1u'iiiu1'ii m'ii!:,rwtfhzm ~- l1n'h11111rrndl.'/fw'iib1•/• 'iiru/•11u-

111)1f111~1 ~uuf111r: 

l/'1,,,,,,,'1_1J1h["' {JI.£' "'l"""''ff'/;l"' /, t;.,,,'i,iJ.'j,f,1111. ,fu11fm'i11u~ 'i1r1w~'.'J 
"'/, /t111 /d; '"'t'"'ii "f 111 ! d w'ii ~,f'[' f "I 111 {' w1f11111 {'LJ /1 /1 1flnh11 fl! llLh ~,/;{'fr ~' 2 ru 'i11ul11lw 'ii 

'./rd l' /,~, ~1U'ii1fi111u'i11111l 1fh{•1!11'iifil1w~w'ii 1frn11iJ.wrl111dfiif,r/1 dfal_"!Jn1{ u111UJ9-

t/m,} .'! 111 !f"''hfiz'iih1'f'' ll.111 .'J"'.9w'i1fi2'i1lsf'"'/ b~, 11"'"''"""'"'f J!rnn117w'iiJ'1L{J/1 

"r11
uf1u f,, tfhrl"'''f""' w!'f .'J"'flw'i1fiz'iihrfi J{•t_".'Jn•/ fs'f, umw 'l"ul 1tln11w7-

'ii f,f'/7 !'_f, /1./ "'{f'j, 1f zmf1.J'w'iJ t5.z111111 fl !11L'il(!I 



If b ""'"l_ m 'ii l"' fJl'I' /• l:,.pffluultm 'it ,f l.-/11 w'it p~us~ m'i1 fl.,, ut!1,,, /cl j 111 'i,'i, /,I' p !! 

.flf{[' 'jlf'lll'i,!f mdr111[cl11115/j, !;, U1JUp'ii,e'i1
1 

[Wfll"-:Ji,/;rfi'ii 'Jpdw'f{'/,[llL 'i1r1111'i1,'J 
nL'i11ul11u /d J m 'i1 {' 11111 m'ii ,'/ .['..., ! ./-'"' ! 1/ /, l '": 

f! /, ,,5, 1111/11111! 111 'ii /,,1UI 'ii UJl1/r'ii ;;.11J1tluf,,,,,,, ''f J,,,, "'Lf• ,f '- ~ J 
~ UJ:._ 1u11111r_n1~'f''" 

6.fi'ff' ftmJ [Ul/1111df' 4Ulflnl[ I; Lft'iib/ 

1. Umwmp~J1Jftm'i1, Lrp -6.fi'lt! l1m1f l"'l"",fl! wC..111 ,f l uw\m'ii 111,l'­

UJ"''' ~ UJIJ'jJlll,lf /111 UllLull/l-i[Ullfll'-J~' Ulrrfh..ef151 Lt IU"flll Ui111t1l ~~i1/1111ftn/11: 
2. '1'fi'iiu11f/rl1111f1,,,'i1, ht'P. £..fi'lf' 111tu11J !; 1f!nJ uipw'fm/clJ""fr' ~wi•­

'1_ ,., J /• M1r11/_: 

3, 
1
11rl1'i11/nr1-t/1nfn/11..,l11u'ii, bt'f' -6./''ll! 1/rn/ttuuf I; /1'ii1_"/_/111 Pl' 1J'li1Jn<­

fcltm'ii[t1 "'/'ii"l_Ltt lL 111r17m{cl1m'iil! fumunttp~nrf,'i, 4,,,,f •rfi'ii,,11ffilinrf,51) L_ 

l11·4'ii1/ 111 J 9/•ftthrn•/' 

fil'1/ ut /'//"' J /./it1'it1111/ n /' 1f urb /, '/ w'ii ml1p'ii -\.,, J /, 1f 1u 111 ,f L m w 'l"' 'i, J'" /d {' 
111 ..,/'l'[,I' }_m1fo111/ I; 11/nf1U.11/f"",f L'"f"tt.'fi,/,f'p'i1, r:,,,,,fUJ"l111111wu/1111JI!tuf"-"f' /;[ 

'Jllllnuuf f1'ii 'iii"" 11111u1111/1!1wl1w'ir, •1p51u11fp/1ml1111'i1 /,. .'1/rl/l"'J/t'ii (!1wif (:, 11 '1_ 

bul()111/il1..,'iJ) 111Jl'mfJJm'ii 1fw11/15u ~/,,,,/,..,"/_/;,,, 5uiLJ'ii f1i111/clp -C. 111111 //
111

-

/cltm'i.i'i,J;f,/• 9 111 !]m'ii/1z'itb1•t! "f /cl/; llmtt111ui1111n'ii ,fl,J111/cl1111"i,1,f,r /,1,, '"!l 

1pn1pn/11,,,ff"'b' l1uip11/wJ b51 1/1n11J..111/,//,fmf1 "f"'!'f.,,'j,5,[1{'/iy: [J.J'I 'J"'!f"''i,/1;_­

bbrfi J/,,J,,, fil1m'i1 •Jr"'' f'ut,'Jp /'/,,,'iiui1/nr•l'w51 "'f'Ul'l"' /cli11151pg t, f;,1 ..,~1111 _ 
ltf19, '"'l'l-""f /,'i, 'i_,,,_,f, yl.1,J11111m/16.ui'iiwtf,''it, 1f11111z111rupwtf1'ii /,. "'.IL 'l"l''},,'i,­

'i1hr: lJ.l'l- "lmm(.mru11/ 1fl111111111'iif,f'p Jb/11111~1/rltmlim'ii llwm11,11 fcllm 'it'iil.-t'l! 

"P"2•/1111f /,5, /1'ii1_u1Lu 'h11111f111L, "'l'i,"l/,,, !;l f""l'J..{' /, :;uu}p 'l_h/,,fwuwp­

-(,..,,'i,'i,/,rf•' "l"'l'fm'ii'J,f,111111!, o'f"'..,'lnt•Jh1n1/ """"'i_,'f"'l'm J..Lf1 11 , f_mi/d•(•P 

'it1fnL;_'iiLp 1fUJuz_111111r"'J/1'ii 'l"l'J,,'i,p "l"'t:,"l,,,'i1JU1'i1 /, 1/1n 1,a.,,r11 ,r,,,~, '""l"'l­
'i,f,t'l! flu11f/11f11n11btf1 'l"'f'd~1bl"' 'lu11f1111n 

lfbm1111z'iih11t! M1/clU1rl11{11tJ /,';, '.fitli.111l1m'ii ,lb/11u151filiuiliw'ii sfinra,,,
1
,_ 

't"' :Ji, I. I' p' 
1. llmu1111fi/1,,,fp.u'it ,,UJ,f •1/i'i11u1fp/1,,,/1..,.,, a'l1fw'b, 11{,rz,!Jw'ii, J-111!111~1, 

nin111fw'i, /,_ /f"'f'Jm'ii. 

2. 1,,,,rJr,,, /J 1UJ'b • 

.'J. ::.Ul[•l/UJJwjp'ii -f.tm/clJw'ii. 

4, ::_,,'l'i,uiJmfff!'-"'i_,• 

;; , /J n 'l ./-' p. 
fi. llw2 ,r"'~' 4,,,1.a.llJrliJm'ii. 

7. s /U r11h I' 111!.{u'iin L"'l''U/~/Ub 1/111rJ.. "'t"111d/i,J;l'P I ::./;,,,,,_/,,,, ::.n II/It~"" -

/clJUJ'ii, L11m~91fu1'it 111'b...,~rn{clf,,,'i,, 1lz"''Jb1fini/il1.,.'iJ (1/"'f''"l 'l"r"Fl'n•J 11,,,,r 

-f.'ii;_J w1f f' ). 1f {11blfim[cl tm'ii, t1nUJJ..'l,f w'ii 111 'i.iui~1 11{d !"'';, /,_ ..,Jl'i,' 

frJ•i[ u.u} 'P" 1•du1p4m.'li1bf'P!J ,,, J h'ii """"'/'..,J</ mJ'iib ['';, b 'ii uurwm /rl/,,,f/us'ii 

d7Jm'i,, (fi'iit"fL" 'iiwl. Jw!UJ'ii), l1wpJp111/ilJU1'ii "- t;,,,l"{...,,h,,1p'ii f.t111/clJU1'i1 
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•/in[rdui/'l/lll ffi,bf'l!• n1rn'i14" t:.m1fb-1fwuruut ffi,..,9.,,J'i,J,1'/' !)/,,,,, mi/_l•/p "f"'f"{ 

/,'i_,, 1f;_ml11/wJ /, mJ'l- "1"""6.usrw1/ UJt/b-lfi //Pf'"'"bi/11 

ll,,,,,,'i,J../1'ii •/.n1,a.., 1,~,fw'ii Jbfclmu! tr 'L"'tm'l p'ii111/rlm7 rt•l 'f''111"'LP 

'i,1111/clp Pr"'''"'.,, mz/11wmUJ51.pp u1w11f111'i1'iihrf' .fb.p_b'iiw1fi JLz. n1rnt.[! 

.,,v;,ui,f!.,f,,,,,, 111<JI.lfi l'"'l''l- 1;5,, lfL.gM1m'iib-rfi ,,1.urUJ1'iib-re f,'ii(cluirlt•f 11uf b'i, 

1/f,l't'iiuil1m'ii 1pn11J..mrl11f111'i1 1,,;,,f ll1u111m ~ "l_Ul"'f'ILU"""JmJ 11u-rLt11-'iibpmJ, 

"l'"'L'l mr'.b-ttu1m~"'t"rL'ii umb-qJmJ /,'i, 'l-/,,,,111Lfi mz/uwu-rw'iiJ'f' "lm!J.,,5,~ 

5,u1,, 1,,;,,r uiz/1,,um!.9'ii11uf /,';, J/,.f!/'~'"'!P 1111/J"'l !:,U1'i.i'l111l!!l!• ~,;11l !;l llL'iiy 

,f/,.J!b'iimi/i ,fbr_' 'ii1uu 2UJ1lw't"r<J1fm'ii e'ii[cl..,.'l.f."',r' Uw~UJt'ii 1/mrJ....,r4•t,,,'i, 

,fp ,fb-fln'l-f! lf• /''".'l"'"""r ,f111111fi'it, l!'ii'l-t:,,,,/l"'""'~f!' 'frUl'ii,e /{11119'ii.,,J /,'ii 

,f/11f1w'ii,'f: [J.,f/,'i, 1fp 1fon11J..w11l11fw'ii JL/ffn'[- p'iimf:Jw'll'"'-"' ~ Jli1n111'11u­

'j, !m (tip llwm~m/cl !"''ii£! UI z/111uLnwtJ'fi "P" 21LUlt/1 "I"' J J ui'ii'iib-rm J: 

'o'rw'fpp "l_UJ::,,,,'i,y_'iibpfi t:..w1fmJ..u11'i1 ,ff;';,./-' g<'1u'iinfilm'iiw'iiJ' Jfr..,J'ii 

•//,I' t! /cl•{.,, 1"11' wJ, w J /,'ii w"' "'/' m J1/ 111 J, 'P n l'J.. 1111•!1 J ..,';, 1f b /cl n'l-'iib {' {r'ii: 



11.tlullSUt..P. I 

Ut;SU'l.'f.Jl;fl/1 USUS/11/Ul/U'fl aq.uat, 
C/Jflf'ISU.flltfl/1.U C 

ll.z[uwuuu'b.pfr 'i,"lwmmlt'b t' Jw'bn{tlw'bwl 1frn11limrl11fw'b J'bfiln'lfr­

'tm1fr'b ( nrl! r..1rlfi,wf11ub11ul 1mrw9•JtnJ' I; 'btmfilbrfr 'lfrJ'w'lf'"'fil1ni'b'b 
ttumd/i,U.1ufr11l[11L (!b[Jw9.cmJ') /, r.wm'tw"Jbll nL2_Ul11r1n[il1m.b 'lwrJ.'bf;l 

r..bmlr.J"'L h1•'t 11• r.,'"l1!Jf1 i/r•"' 

1. /•'bt"lt."u b'b iftm[w/IJ1{1nJ' W/" rfr111•J.urrl1m.!fr9 umu191Jn? ,9m,9w'bfrz­

'bbre' UJ"'lUJ'"mfr .p/rrf/r,,,f1w'b pw'l"''lr"'filJwb[! Lr. i/fr6.w'tfr iftnrfrn{uJ',,,f,l! 
t:,,,,,J'bJ' LUm ( 'lrw't,,,'bmfil!'"}, urif 1•ui'i,t.rfr t:.frJ'w'b i/rw ): 

<!. l•'btuiflu I; u1un{' "ll"'""'fr't 'lb'fnrJ',,,9frw'b "''l.'l"'J' "l"'l"l"""fr 
mJ' r"' fl /Wb k UJf W11"1 /rftrn/J (wb 911<9w'i1frz_'iJ/;f'fr if bJn1.[il JWb i/rm: 

£'lJ'w'b i/tnrliwr't.!w'b 1ffrp_n9n1J "l'"2:fnuf b'b J'bmw'l_/• J'b/uw'bfr'tw-

'tw'b :,,,,,,,f1u•/il1rn'b'bbrr! p'bm filw'lrnil t:.bml.1wl !J"'-.'!w'i1frz'bbre• 
~b-w•frn•[il1w'b ,,,,,t;,,iw'bl!, 

::;,-t:,,,.,,,,. 'bm[tl JWb um'..! wb {!, 

~e-LUnwl!'fUJ'tw'bm/tl Jwb uwr.J' mb[!, 

Of'- t:.wJ /,,/ W lnLU'twbn<[ilJiub um'.1f tub('• 

c;:,_::,,,,lrn1pbrwl1w'b b1,f1wr1u9mJ'l!, 

\f'-'b,fm;_/r iw1'b1uf;w'b t:.wmi[wJ.pfr t:.wrrupbrw'tw'b 'bb'l_w,qnuf{', 

E- 'bnrJ'wl wn.wa.11iu'twbn<{t!Jwb .fn'lnLL[!' 

"·""'t.fr'b l"r" fl"'!J'u'bfrz'bbre pb•n[rf,,,'lrmJ' b'b bJmfilfr wJ'rmfil1w'b 
J'IH1m[rl1m'be, ~ I. \F~'b' "IL"'umfr'tm/il1m'bl!, E·'b' l1nzmm(rlJ1n'b{': 

S,,,rpbf' pw'fw'lr"•{rlJm.'b n<'bbg,,q "1"7"/wm'bbl,'i, ni'bb'i1 .!b[uw'bJ.'tw­

'tw'b t,.,,,,,ftn•/tl1n•'b'bhrfr .'l"'!Jw'bfrz'bl;rfr mwrpbr J'bJmfilini'b'bhr: Orfr'bw't, 

t:,,,,,Jh1fwm1n/rl1w'b t:,,.,,Jwr w7Jm11iul1 1-rr:J' pbrrlwJ h'b [ilrJw{iln7qwJ 

hrltnL wJ/11iuJ'bw1fr'b "l"'l"lwu1'bbrfr wJ'rm[tl1w'b, UJL""'mfrftm{JJ,,,'i, Lr. 

'tu•r"rmfip?i, 911•9w'bfrz'bb11fr J'fr!fr'i. J'bJm{Jini'b'bbrl!.' 
Fl 

(Qrtt/UJ_U.IUI" 

111 h111111w"i,fi2.l! 

05 

85 

fJ.,fpncfJ.1w'i. 
ll~~,fu.1'il1~' 

'.:b ~'l. 1fJ2 

130 

~UI f1UI f'b pw ~ UI1t 
b [l~W [ILU!J n I. tf f~ 1.. 

~ (1iO 

IO 

11u.1 1,J.rnt.p .l"L "J,,'J, 
r~m /11•/.~1 /;tf•' 
HB ~q JJ2 

80 

260 

'IJn'l_"lwmfr J'bfr1w'bfr'tw'tw'li r.wm't111{iJ1m'liL/,rfr 91119wlifrz'bbrfr 1fk1}m.­

{tftw'b •/rw .!hJ w'l.'lb9111[il1m.'b t {Jn,,_'bmJ' 'bwl. 'briu i[frfiw'tet /J,'l!"ww't 

:;!.,,, J' pbriJwJ [ili/bl'l! gm Jg b'i, """Lfr"• {Jk {i''r..t tuufrm/ b'b •frmfrn{w{niJ' 

"1"'1."lwm 40-fr J'fr .pw'bfr 1fbfr1w'bfr'tw't1u'li r..wuo'tm {JJm'b'librfr 9ni9w'bfrz­

'bbrl! brw mwrpbr i/fr6..w't'bh1111L.! ( W'JJllLUWf(llLJ' pbri[wJ hb J'frY.frb, 
1tl"rw,9i/wJ, 111 i/1wi'bbr ): 

IJ.IJ/ffLLtW1t. 2 

r//n7"lwur 40-ft 11. ·' r '"·fl .r"' ~. ~W pu.111£ flW ~U1'i1 ""'!'~ pnr fl.tnL 'i.'i. 

·ll.C·"'~l'. 
11w~rlu.1'11p' b rftwi:._w9nt"1f e- £1-UUI /'p{r'i.l.tf.' 

"b ~q/J1f2 ,, ~YO HB ~q/tfJ2 

/t}l'Jwf/07-/"'J 50 18 HO 
If fv 

" w J 
220 0 620. 

Jlw1•h1w•[•/w~ 100 7 270 

f•'bt"lhu hrkmJ' I; mrz1m uw't'blrrmJ' phr•{wJ uuJ1w1'bbrf>!l· "l"'l"iw­

mfr pw'l_W'l/"''['fJw'::. Lr. 'irnL[b"lfrufr P"''l"''lr"'filtm'b m'bb91111 J'l/1 '"JL 

''l"'/"fLUmfr iffr6.wl1fr 1/1111/rnfu.!w'b t,fmr J'frwufr'b, q'fLULfrnrh'b ift11rfrn{ni/m .! 

/,'i, 'i,.,,f, 'brw r,,,,,,,'t,,•{J 1m'b'bbrl!' flJnriUf.wmfr fr'bt"lbu pwrzw1rnifl1w'b, 

'"Jlr"l/rn /;[ i[fr6.wft/1 •frni/tn{uJ'm'b{' 'l"'·'lf!'b[tlw9 ifini/tn{ui[mJ I; 'bwlr 'brw 

'""J•m.'tmmrw'i-, "1•ni/. pwgwm111f m J I; "l"'l"i"'mfr r:.iumftni{ll J"''bLbrfr rfrn­
•/111 /11 m J' I!. r 

!}'l:J'w'b "'"l'J."'l'Y'f,,,'i, r,.,,,r.,,r mi/i"'l JJ,,,,,,,'l.fr n11nz1uftfr ml.7[•9 

411111111.1! h'b .![1 lt""'r• "l'""'l'"'""'m.J uurw'b'lmrm O.lr/r 11< t,wi/tfr 'b1iniz, 

w"l"" r:.rumm't 1fbi'b~""Ji' 1ffrt."!f"'' WJ'l 'i,,f,,,2{! J.'fmJ' w1~1.J!"'b' J'fr'btlr. 

n/' WJb {uqi/fr: '/-rwbfr!J t:.burn nrnz_niJ' b'i, "'"J"'l J'buiw'ffr umiuUlJ.'tw'tw'iJ 

J.'fJ tub 'lfrJ' w'lr"' {J Jwb t:.wmf1m{tf JnL 'b'bhrl' pbrn{iJ "''fr "'l 9n•9w'bfrz'bbrfr 
Jb,J,,,fi 1m'b'bbrf!' 
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ll.1u 1fb.J!b'l1UJ'bbrl! '-UJf..UJ/u "''l'lUJf[p ~11t_i[11LJ' b'i, /11'ln'l ,fb.el/i.tUJ'bht'' 

'trUJ'b./1- pmi/_UJ~UJ'bp'b f'Ul'l_J'Ul'f_Ul'j, b'b p'bt_Ujbu f1rb'i19 ~n'buw1rm~9/11.u1ni/ 1 

m1'bUJh" f;l r:.qnrnL[il l"''f p: BmrUl.J!Ul'j,lJ"Lr /11'ln'l J'b.f!b'i,UJ r:.p:JLmlim'i1 nuf 

m'iJp 1ir~11L f/Ulr/,nr J'b/11UJ'iJpqJ'' f..p'f llllLWl_U19'iJn'[ /, f..p'f t_uufin'll 

9'lJ'w'b '-UJJ'mr f../1'1 tunUJl_m9'im1l 1fb/111u'bp'lffi, nL'bb'buuf f; J'b/11UJ­

'bp~m~UJ'j, l1U11f '-P'll""i[lf1l1UJl/w'b 

10 

\ I I 
\I I~ I 

~ 

/ 

9-

II 

r:.w'ln/1'1f1t: 

!},'fJ'UJ'b £.f1'1l! t_UJ•fiml J'L­

/11w'bf1'lffi.hrl! Lf1'b11LJ' /,'i1 ld-UJ­

~,,,i[n r' l J UJl1w- f..nf..m 'j, lllff UI J ""'' 
r;,P'lrm1t'1~UJ~m'i. f1u11f 'l uUJUl'j, UJ­

~UJif nt'' 'trUJ'b9 p9 U11fh'bmmw­

rUJJ1/UJ<), UJlllr'l ~n'bumr1111l19f1m 

m'bh9n'[ /, a'f,fUl'j, £.f1'll! f..2'1rf1m 

l_UJ•finil J'b/uUJbpq_1f{' lJu1~UJ­

f..n6.UJ'j,UJ~U1Jf1'b'i1 f;: 

flr"lbu a'IJ',,,'b ,,,,, 1.aU/r~­
J'w'b J'b.[!b'j,UJJfr of'p'bwl/ f1111rmz 

f; Lf1'bbt UHvU1TMAW-uuf 
'bUJfuUl'fJt{_UJJ I-1M-4P mf1UJ'1 

/uq_mz Jb.eb'bw'b, nrf1 a'IJ'UJ'j, 

£.f1'f lUILUll_UJ9'j,n'l J'bfi1UJ'bf1'f{fi, 

nL'bp J'bfi1UJ'bf1l1UJ~m'b r;,UJ'lnr'IPt• 

pu~ f../1'1: t_wifrn'l 1fb/ulU'bpq.f[!_ lJwf1,,,-f..nf..UJ'j,U1ifU1JP'j, f;: 

Un J'b.eh'b"'JP U/2p,UJurw'b.f!f1'b JUJ'bn(JUJ'i,U/l"L r;,U/,f,,,r 'b~. 1-nuf 

pbr1/UJJ I; 'brUJ '1f1'bbJ'U1111"~U/~U/'j, u/ubJ'm'b: 

b~. 2-mJ' 9m J9 b'b 111111/UJJ 

(I!""' !OCT 1-197-42) a'l,r w'b 

ifrnraU/r~J'UJ'b r:.UJJ'U/r ~'1rUJ•u/n'l 

1fin.f!['> ~["f' 'iJJ'111_2f1 a/,'j, nL 

t_ut1fibrl!' O'l"'w'lnrJ1/m_1f b'h 'bwk 

,,,if_btf1 J'f,J l_UJ1fip /1 ur1111fi,,,/1 

'b1f,,,_2'bt.1,, 

I-1M-4P 
f'Ul'l~UJ9UIJ f; :.lsrul. JUI l r:.p:ti1111~1U'j, 

1f11111Lpf1.'J' filiGngpg (1): 

lO 

'------ 55,5 ------i 

1ft. 2. f2,,,fw~1 1/'"l'awpft•lw~1 ~w,fwp 

1t_/1J11u 11_1/i111 1t_1n11, i/rn.J!l' 'b1f111_2/1 l;u,p/r11: 

4mqnpqrnl1p9, nt'l! l',,,'l'l"'.'JUIJ I; f;ll'~"'r,,,2"'l'rl/1t_f19 (2), L1,f1111 

t1 r11-'b lll~UI J plt '[ 111J'lbr"9 ( ,'J), 'fl lll'i/Ul J /1 l1 111 II1111m, Ul'j, pi/_l1f. r'19 ( _J)' 11' UI 'i1/, /tf1 ,'/ 
(S) /, Uf"'"'"'Ulft/19 (6 ): 
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6!1q ~mtpnq tfh}muGpciupg. nr'b f1r t;,brfilf1'b f"u'lf/lll,9U/J f; ft"'lPt'j,f,_ 

f'f.'f (7), lJ111l1f19 (8), f..nfuu'bUJ~P9 (9), 11U1Jlllll/p,9 ('lf'Pl.P r:.hm) /, {<J.[,,,-

!I'" t.'1'19 ( 10 ): 
'l>pmqpwtl'mJpG tmqmpmm11g, nr/i J'hl J',,,'i,,,,,f b'b 'lllll'b,,,tf1'b 'lmJ-

'll' (11), ~n'bUJ~lll'b U1U1UJ:fi1U1'bf11['bbrf' (12) "- {JJ'p,,,~'bbrf! (1.'1)1 
</J,,raU/r~J'UJ'i1 u~'lpmJ' t_UJifmul J,'j, UJU1mr1Uum1[UJJ 'bJ'm-2'1 m1•m1fUJ­

'f/">f1 (d 0-'iJ) 0,05 UU f..2mmfi/JU11fp /,_ nrn2wJ' 'iJrUI [U1J'j,,,,~,,,'i1 C..UJwiflllJJH' 

rF tl'if~), 1,U/zi/U/r~"'JP'b br~U1rm[<l111L'bf!' l 0 =5d0 (~U/rf.. 'i,,fmzp r:."'J',,,r) 

mf'1/Ul'ff"ILJ' /,'j, 'iJJ'nL2'1 brffU1r11L[dJU1J'p1 pmrlllff /11UJ'[hrmf pUJtfm'iJpt_ 

r;,,,,r1fUJ{'lll'i,.J1.p J'pl_n,9nif: 1,burn tuJ'b ,,,,J'/'"'9';,nuf /;'j, f[LU[pt_'bbf'"'-'f /,_ a'l"'-'f 

,fp'bt_"- /"'L'l"Ll!' 'J.,),[tuJ 'IPm'fr'"J'l! •[brl"u>-nul b'b IL nrn2,,,_,f 1/brf' 

'i,z1/U1r} a'f.JUl'j, ifrn1raUJr~11L1f(! p'bnLfilm'frn'l /!nlnr 91n9m'bpz'bbrf!I 

P'bt"fb" 'bzi[b9 , /"f"'l 1fb.eh'iJ,,,'iJbr'b 1n'bb'brnJ' b'b ';,,,,/,_ •if1w'lr"''f,,,_ 

1f!i1 ""'llllr1UUl1 nrf1 1fpl_n9ni[ ifrnraU/r~J'UJ'j, l!'bfil,,,9.f!'"-'r 'frU1'b,9i/_11LJ' l;­

<I°f'Ln'bt/_UJJJ!-P"'9Ul/laUJ~ brll"'rLU,'J11LJ'» l1nt'l!• nrl! ~nt_i/_nuf f; 11~qp'i,,,,~,,,'j, 

a'fJ'UJ'j, 'f-Pm'fr,,,1/1 ~hn'b1/,,,J./1-f! /, bf'~IU[1U1911uff! 'i1J'nL2_P t_UJifrh11f19 UJ'j,~,,,/u 

•1-wra'b/,l11L 'i,,'l,,,m,,,~m/ ul1'1.l''i,wf1111'b 'fP'"'lrwJ'p9 1u'h9'b11LJ' /,-';, Uf,,,l,f,,,'i,UJ-

f1w'b :J.'l,fw'b 'fPUl'fr,,,,fp'b, P-'1 ( phn'iti[UJJ.ef1) 1/111/11,,,,,/,'i, i/_br9'hbtni/_ o=£_ 
F 

l 111im11fl! /,_ 6./-p ( p,,,9 ,,,rawt1 .. 

/,rf1w1•U19 J',,,'i,) 1/in/11,,,rb'b' o= 
6./ 

= - · 100°/0 r:.UJrwpbJ',,,~,,,'j, 
lo 

brl1mrut9nuff!1 nrmb1l' 

F-t! 'iJ,f,,,2p llllJ'bUl~Ul'b 
r;,,,,,,,q utJ ./'-'j, I; 1J.'u2-m[, 

/ 0-'h' 'b1fm2f1 r;,,,,21/U1rl1m­
Jfi'b brl1111 rm{J tm 'bl!*: 

121/,,,.J r;,U1fzu1pb11m{J Jm 'bf! 

f'""t'f,,,u1 ,,,,,,~nul /,'j, r;,'"rJ"'­

f""f' mnl1nu'bbrn•[ ,,,,.,,,,,,r;,mJ­
'" f, l "' :.u11f UJ r: 

~''t· 3-llLJ' f'bl''lUJ() I; 
,,,,,,,,,,,, ,, "f"'lUf"'"'/1'b 

.... ,,r,,,'j, '1-P"''lt""'r,,, 

1..-__ __:__::::2:'.!2.:=1!:.:__~-4--.--4-.-=U~wlpu~wo 

i'wyw;>lw? ywJ hwl'wl'!il'~ftwZ ti;>~w;>wyn< Jf 

* p-~1 ,, 11-t· F-/· /, '" 1/[1w T"'"'-~'bl'"' J.,1rfm'u 7/.w•lf"'"''' !'~"" .!fJ11 zl· 4,,,_ 
1

l111
/11

1/n11/ 1 npn1/t".bmh F-11 /, / 0 -'1, f.111111n1n1nn1__.'11 b'lo 

15 



'tftw'lrwJp i/pw 'itznuf b'it f''itnrnz !1bmhr, nrn'it.e t,nrr! puu!w'it11uf 

b'it .!ft .ew'itft d'wubrft: 

l/nrft OP Jwu[! 9"'19 I; mmlftu, nr pbn'iJ•/uHJ.['ft [, "'''1~r"'9Jm'it 
'tw/111/u,dmfdfnL'it'it mrmw?:..,,,,,,qnL.r I; "''Ift'l 'lJnrf [, L'itfilutr¥tfnuf I; 'JunfbJUl­

m mt,w'itm[cl 1w'it opL'it.pft'u' ,,, 1uft'it .p'it' pbn'iti/ mJ,pfi ,f /,Jw 9J UJ'it t,/, m ,f ftwuft'i. 

t,,,,.futtUJtftnrb'it J'bJU1'itm.! I; 'itUJt. '1-bl/rn11d'w9ftUJ'it f hr¥utr•u9mJe}: 1.ftzlwl 

JiUJft11/111J 111 p JnL'it'it ut'uwlftuiftl1nrb'it UJru11uf.tu1mi/mJ I; t,bm!.Jwl pw'itn1at.ni/' 

a= E~ qq/uu i, 

lJ.1u pUJ'itutdLf! 1.nL"" f.,UJ'j,f'Wt,UIJUI orb'j,.ft'i, /;, ll[IU1fil7 

cr-'b 'bnpJ ut[ l"'l"nUb I; 1 

~-'it' t.U1rwpbrwl1w'it bpt,UJpw9mJ[! 0
/ 0-ni/, 

E-'it' t,,,,,fbJ111mwt,w'itm{d 1w'it 'fnpJwt,ft9[! /1,,,J 'itnpd1ul w11UJd'f•u­

l1w'itm/if t"''it .r,,'f,,Llf!. (tU14'f!.) qq/uu~-ni/: 
"tmpumi mn_mi\qmqmlim.pJmfi unq.n'-Ie p'itnpnznuf I; 'it1m/ilft l1n2-

urm/iltm'itf!.: llt'h C.usi/wuUJr I; OP 'loft i/brbl.Jtft us'itt,t"''it mw'it'llr'itufi'it: lln 

.'Jlll9U1Uftze uuurphr P"''l."''1-rmfd fllL~I 11L'itb9nq .!bu11uqwt,U1'it JpU/t;Ulli/UIJ.p­

"hbrft r:.wJ"'r "'"'rl1l1r 1;, "l'f!' /• m"'pf'brn1f<l1111'it J'1111u Jbfuw'itftt,u1"tu'it 

t;U1u1t,mfd1m.'it'ithrf!. p'itmfd"''lrn'I. 9n'9"''itftz'itbrft1 'itn,J'it JftwC.wli/wJ-.pft r:.w­

Jwr ( u1bt,U1/11 'iJrUJ 1/ftfA.,,t,ft9) Ubmtf I; f.wd111rfUI l:,muUIUllltnL'itt 1.bm/,ut"[/rn, 

'imr.!wl UlllUldlfUl"Ul'itnt [il1w'it .!n'l-"'ll!. np112 twtf.111/ nr"'lbu tf.ft'lftl1wt,w'it 

.t,n'uumw'itm I; Jum 1u1m J' Jf-it:.wli/wJ-.p'iibr/i f.wJ' "'r' 

1.mu!Jummml1mlimpJmG umfiumG11: (ap-'ii) w1'it U[tUJJ"''itwt,w'u L"'­

rm_J'i, !;, nrft d-wJw'itutf/ l"'r1fw'b [, '1-ht/>n11J'w9/11u1ft 'ld-"'lft'u r..wrUJpb­

rm p fLU'it zb'f nLd (! f>w11'iJnLJ' I; nrn zwf,/1 .fbJ-11LfiJ11u'iJ \ ['llUI UU/t:,,f tuhi/wJ 

mbfu'iiftt,wt,w'ii "l"'t;w'i,2'ithrft ( orft'iiut't_, 0,001 t,mJ 0,002% 'i,Jmzft t.1112-

4_ ,,,rt,w1ft'it hr't_,,,rm /ii 1m'iift 9 )1 

~ ~n/·.fu2 , nl11n/,'l 
Fo -., 

pl'.'i, p t,b111ft or'l-fi'iiwm'it I; l1q·m/, 
Fo·'i.t' 'it1fm2ft ut,'l_p'iiwt,w'it 1w1'itwt,w'il '.wu1i/UJOJ!ft Jwl1brhu(! u1l'1-111/: 
U.n_mi\qwlpu!in'-p]rnG urnfiuwGe (:ie·'h) u1w1Jw'iiwl1w'ii lwrmJ t-, 

nrp 11-b"[.['nLd :fi1utfn1'it 'f/,fp11r1lw9ftw'it r:.1u11hmJ /; 11['[,I; tftn.f!r Jbd-111fdtut'it 

(orfi'itwl1, 0,00/;01
0 'itJmzft ',.,,,z,l"'r~wt/•'it bpt,utpnL{ifJmhp9): 

cre=; c l1q/uu2
, nrmbq 

0 

p e·'i.t e t,bmft "r'l-/1'itu,,n'i1 I; l1q·nif: 

<P11r~.u111l111w'it d-u11f1u'iiwt, '1-<!tf wr I; l wtfibl /, mw11pbph[ t..ft2fwl tftn.pr 

41-btf.11ptfw9ftw'iJbrf'' nrp U[U1U1tS.u1nni/ 'fnrOhwt,w'iJ11LJ' nr"fbu r:.wJ/;Jwmw­

f1w'it111.fJ1w51 11w1'1ful'i, f'h'l-m'i,mJ b'b ,,,~,,,,a,'f,,,~utbnLfiltw'i, 11wt:.Jw'i,l! (.[!"'Ur 

nr '1-l'"'<;.,9 u11upphpn1f<!1m'b'u w'it'itzw'i, !;)1 
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/1/,,,'iJ,/mJ.ef. f.bu111111"' ,fl,J-w!J'f w'ii f.bw .f/iwuft'ii 'ii.!mz'ii 'l.'l"'Lftnp//'j, 

h11ft.m11111J' I;, f!'h'I- nl'mJ' WJ'f h1r'f111rm.!l! 111b1tft I; m'iJ/,'iJuuf ';111 , 1'j, (qw.! 

~w.!"'Pl"' bmJ'ii) pbn'iu/w•>.f!f• wwl1: U.111- 'fb"l.£'"',f l!'i.,'f''L'in/wd- I;- h'it(dw­

'1-f'bl, n11 'it1lmzft 'iitm/Jc t.11111111! 1;-, "r"''"IPY k "'""'i"'Ybl 1; <rt.n 111n'iJm­
[J l m 'io> ,/ w 1!_•1/i I'['_: 

{/,';,t:,,f""d/,zm /; 'i1z/,l, nr mmf'l•UrnLd L'i1 hfm{Jbf'ft wnmdlfutt,ut'iJ [, 

"[f U111U1pff ( :fl11ujt11 'ir) 'fldf>11r1f Ill 9ftw'i1br: 1f blpll/llf w9pw'it f.wtf U1 ri/m d l;­

U/JlUld'fWfftUh, brr pL"f! •l'·r"-'s'iiht"L9 t.bmn 'ii.!mzft d.hut1/m/umfJlm'ite 

( 11hfpnp1f1u,9p,,,'iJ} tftni/fi'b ut'iit:,bm,,,'iJnul I;, /mil "llwuw/111 '1-bt/>11r1fw9ftwift 

'1-[,U[.[!llLll 111{11 {fitmJ' I; 'iim1'ii/rnl1 "lwmtS.wul! (t•urnL.!f!) tfbrw9'hbtnL9 
C,,bmn: 

lJ b Ulut'l_W'j, f 111 fiJbrft t:.nllllL'Ltn /tf f"-''it 11111':;.r whft,'J ,'J"ll'r [UJ{tntUbbrft 

U[wl.! ,,,'i,'iJb11m1f '1-bf/>11r.!w9/uu'ii ¥rm.! I;, t:.ft:li1utqw'bm.!, w,,ma'l1u/l'u'ii 

r•'iin,lfd, w1uft'ii.p'ii' pbnf! q br1119'itht"'9 t.bum w1'it 'lrhfd b tftni/fi'it 1/brw· 

'iinul I;: 11.l'I- "iwlJw'it'iJbr"'.r "ll'""mftt, 7bt/>11p1fw9ftUl'it t'ittfi'it b 1Jwt,w1'ir 

"""wJ f.n11111'iim{J1w'it u1uC.1f111'i,/19 /, "'1"tft pwral' [tu{'ndlLhrft U[1UJ.!m'it­

'iibp1r11f '1-bf/rnr.!w9fttu'it 'fl'b/ilb tf•111{ft'i1 Ubw1m'it I;, w111ft'i1.[''it' w1L1ud'lwt,ut'it 
7h if; nr .! 1u9ft111'ii r:.u1Jh.t ,,,,,,,,,pwr tu'it'itzw'ii I;: 

4nunt..Gnt..pjmG umfhfmlie (as·f!) '"l'j, tu.fb'itwtftn.er "lwf.!UJ'iJwt,m'iJ 

fU1f'11t1% f;, 11rft d-wd'tu'ii1ut, t:.muuu11wm'ii (t,mJ' 'lrbfdl• ::.wumw11111,'it) pbn'ite­

i/_wJ.efi W'{'fbym[JJw'u wtul/ tfm11d.mrl11/nq 'i1.!11Lz_'i1 ut,um.! I; b'it/ilm1t111fbl 
1/'f UI I" }_"""ft "fl "-111 

UI ft~ '1-1' If 11 {' ,f UJ 9 ft Ult I•: 

P,·e s t1hmft or•1-/1"i1wm"i1 1;- liq-111/: 

flUl'b/1 11/' Ill f'nl"l' ,ff,,,,.,,,l'j,brft a'l,r.,,'j, 'f'""'fl'Ulm, I; m"idi'itnul 

:::.nunt'imt[Jtm'it t.w11/tfw/1, J'"'"i1ft "r "'l'f 9m9111hpzf! £."'"' fimrl•nr f;, 1fmoe­

fwo I; <r"l'"!.!w'bml1w'h r:.n1111,'um/iltw'i1 11tu1'1fm'iO) .::;u111t,m9"'f<llmh[!: 

lf '"'""'l'i,f,('f! l.'i·z 1f w'i, ,f,'12 nsm/ ,f z_wl1b Lf•u 'i1w/um"[U1 Lii /IUJuLm/ WO .pft 

L"'f"",fl' u1Lm,p I; tfi''i1p '.num'iim/Jtm'ii umf.Jw'iift9 mtffrtft, ftu/1 l1n'itumrmt,­

S/11u'iib11111 ,f 1112{11u11nml 11-hwwtf1 l111r11u1f l! nt 1!ft '1-h"i.['"',f tft 11,,,rblft 

:m"!J'j,bl Ull'J 11wC..fw~1/1'it, lllJ'it "fl'm.f! I; tft'ii/1 r:,,,,,tfitlu11nw/1w'iim{dJwb uwt:.­
"'u1U{t9 UJlul;111u: 

lflmJlitUGrnl1rnG linundi11t..1aJU1G. mufiumG~ (a0,3-e) wJ'it"lfiuft l"'r11,J 

.; • n{'f! '/m11d.1111rl11/n11 'i1.!111 zu11f 111nw2wy'i1nuf I;- 0,20 1
0 Ubwf11t'it '1-hf/>nrifw­

!J/•m ( ;,,.21/u11"11111/1~1 "r'1"' rmf<! l"''j, ): 
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"' \ 

JS 

\ f 

~ 
0 

'(,//, ·1. (J"f;mlll1/~llTJ1/1 /;J1l/ml10:1<!J ,\,1,fwrb 

r1/1u11111u1:fi1 u/1rl,;fu.11r/1!1 u,h11r11: 

"! m !J m'ti rul1u.'i1 

.[]'II l.[>UI ,,, /; f"' ' 

rw[J"'''f' a,,.1w'i1 c'k{rlw.'JJ!"Llf: 11.n l1wuiwf19m[<l11ml1t 11n11111"t'"'j, rn 'k/1 

I! f111f1mfJw'k m tf pm{d t w'k uwC.tf w 'j, Jl l)w ul1m 9111[<IJ1tLh [': 

l•ulp.ulim G unfp1np J tuG u mil tf mli~ (S-[') /11q1fw'ii tf n 1fl/k111nuf 'j,,f m2f1 

•fr•u lll'f'fml m.Jft (I\) k 'i1pm 1/'lftltf• lmt'iimqm'k ::.u11111/111a.pfi (Fr} t:..111pm­

rfir1111 {Jl1"'k'i1 f;*, 

l•uf1wf1w'i1 dqtf111'k 'fftw'll""''f.' ym /[] I; 1111111/rn, "I' lwpmifc 'ii1/111.2ft 

'lbf/>nr11fwy.fw'k {''i1{Jm.'J.emif, 1f{t'i1zk 'iit"" /11q1/lill'' w'iil!'i,'fl:,mm mt\111.J /;I 

fl1111nbrt/1.'J' f1'kt_u1hu "'f''l/,'j, 'i12t[by, p/11111.1f I; 1f/1 l1m1dinr r:.Etmluu{J(m.'it, 

"!' umr:r! 1ffi"6.wl1uul "ilw11w/1't 11/, 'l;np1fw.'Jfiw'k 1flith119'i11111f I; "in'l.''iw111[1 

,,,,r11111 [ii !'"'i'{! k 'f".f!.f'w!J'i.tm ,J' 11u111111nftl111L/rltnLltf" 
1Q I ":tttn ft fJ 11 /1 lp 11 {' J 111 .'!ft w 'ii 1/1mft11 /11 m 1! I; 1f1;"' ""lt w ,/ft 111 ::, m 1 •[ w t1 J> [, /, i' / 1 

"•' Jfiu•[ll 1lli/11w'i.tftl1wl1w'i1, wllk ffirn191111f f"'lnl' r:.11111tl1m/<l[ttL'i.t'i1!.f'l!' fl.n 
'.u1111f1m {t/ JllL lt ~,/# (''' 1/t111ftn /11 nuf £', ti('£' ''f UJ til11/i11Utf ti fllf 1111f l· 'it f"ll'j,,'J II Ill(' Ill f1-

1H W f7IU !fll If mb'l./1 11,'itf,ynrz 1ftn1/111/11m/Jlm'iJ'i,/,l'"'[1 fi'i1t_1'il'11 'i1z1ff1,'J, l1nz1f11ul' 

f.· l1111ft1/u1<),[! (111/;,, w2J11. XIII): 
:..!'lifm'i1 1ft11r;.\ml'fttfiu'i1 d m1f1u'i1111f[ "fm;::.nuf [,], 'i11ul1 'i11f111.zft ::.wr111-

P''f'wl1w'k f,{,/l"'l'w9m1f f! (i';) IL 'hf'"' Lwt'iiw~m'ir ::,,,,,mfwJ.f>f' ·I:.wr1mph{'wl1wJ, 

'i1!1:j1U[JflLlff.' ('l). "f"'lt.f!. p'i1111/ifw'lf"'Li' /,5, 'l111n{<l/1 ua111umftl1111.f<lt11•'kp: 

4rnpml'b1nul1wG bpl1mrnu911ui'~ (0-'i1) 'i111'111zl1 f'"'rf"'f'J.111!1 lfirn1t1n'ii 

f,rt11wrwy1lm'i1 ( ::.1) /, 'kpm t:..111z1/wrftmtft''i1 hplf"'f""fdtm'i1 ( !0 ) :.w!""l'b,nm­

[Jtm'i1'i1 I;' "'(llrt111C.1111mt[111J 11111f1nu'idi(•nt[. 

'~ 61 1000' f-1~--. O' 

lo 

"[w'b'l.' ]1-l' 'ktfm2ft l111l1w1111L{Jtm'i1'i1 I; /uqm1f/1.'J C.hurn: 

/,u:['iiml1w'k ::.mmtfwJ.gp C.w1w1r.frp111l1111'k 'i,/''l"'Y""'f' ('l'-'11) 'i11fmz/1 

"~'l.P'i,,u!1m'k ::.111,,11/wJ.p/1 (F0 ) /, 1/q.f1l1/1 C.mu11f1111J.['/r (Fi} """l'Pl,pm fl1w'i1 

~"'!'wpli[1111{J!11L'k'i1 l; 'i1pm 11ft'fl''j,UJ~U1'i1 '.1u1mimJ,f!ft'i1, "/' 'i.tm(u111!•11 mp­

mwt:.w!m'/"'J' I; mnl1•111'kbpn<{• 

* /:,i111lt'li1 mp/ ll11111w11hfHtI }l,1n1 f;t: IS i 111~,1jmiH11 11 f/11 /u1l1wl1w'/J f'11;;fw'l1 'J/11fm-

1111n1}Jp11.,1J fiul1 /JE1!1ml1m't1 1tnl111u}Jpu'IJ trm~1/m't: ~u1t!111111/ni1l ~ Sti-'hz 

Ph~~,, l1f1m/1 op11/1'J1111m"!1 ( titl/• ~·;} l1<1-n1/: 
F]J-<h ,.t.-dn; 2/1 fWJ~.m~w'l1 ·~t11m1/w()I'~' ( i1 ~f1mf"1: .:;m1f111J11111mwuju111l1 /Ut/11f!ul1 

111wpfw~1,Jd,1u11 d: 
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s· "'I' I' 11 (' 1i'!u11 ""l (I~~' l "'/cl h I' /1 ,, h f11111U /1'l"''f "' 11 ~IJllTll/ Ill f<T J Ill u 1114 /I I' 9'"- -

!J,,,..,,frz'iibf'f' :::.w,ff.,f,,,,,,,,,,r,, 1f/11flw"i,9 r:.1,,,, {J 111 fl 1,,,,,,, Cf""/ 1111/""l' 'L""l'ff,l, 

{JI; u'r1"i1 (· ::;,,,,r,,,, .. J1111J' ,fbr}, 11'1111' ''"'.['{' (011f1'iiwl1, ,,,1;,, .,,,,. 1 h 2): 

//'f; 11,,,,,1"i,f, 1,fi ,11 .. y,,,1,,r,,,9 /1111'b, "l'f' ,,,/"Lf' (- u1"i1J,"i,,,,,f /1"i't"lf,,, "'!'­

""".Pfr'i,, "'l"j11,1t,,, /;[ ~1b1'J~/1'b l"'f"" ffj,J,f'fr ""l'lf'[J'" {d 1111"i1 111111/1, 1•u11Jwl1111-

"iifr'b l"~'l"f ,,,,,,,,, tfd'i.,f.,,fr t:,/,,,,/,,,,'j,.J' J;, nr'b l"r,,,,'b/,llll ::;,,,,fwr• 111'i1·~11111d1i(_fll 
1; "l"""'/Lt""B"i,f,l "i, 1,,,, ,ff,/11111'b/111,t1_1 ('i11fm,_/, ,f,,,,,f,f'/' t,,,,,r 'i1t111fdfr ,,,,,,,,_ 

111,,11
,,,'i, ,f,,,,,"i,/di'bht•fr 1/111/1111111,,,1,a Z"'r"f,f,,,'i, CJ.L.r!• ,,, 'l'l'"F't"'"i'l1 • ,/f,,},,,­

fdt,,,'bl' f, "'!l"i1) 1 "'l'f r:,,,,f'.'Jf! 't""'lbl ,ff,,,,,,,,,,,,';,!"'fdf,1,/1 11111 f 1
"'

11111"'f'"'i/• 

t.hm: {~.-,,'1,,,'j,,111{ f,"i,, "I' 11111111'1'1111f1,,,'i1 11l.f/>n1"f,,,9/11JJh 1ff,mw11/1 f'!"'f'f.,7u1-

t/•'ii 1/m'i111111l1/1 "f"'l"",fLwf'h/1/1 1/b11UJ/1w'b'l'i11fw"i, '.!.ml1111h$ f;, 111L.ifr /; 

11 ,'i,f,'iuruf fu1"i1"i1hi1/1 /, lLf,f1111p11'ii"i1brf• 1fr11/111111t11•f,,,'i, z"i."t'r:,fr1/ 1 /•,,ft ''ll""1111 /1'1 

'fLf/>nrJ'm9 /11u"i1 l-' l wiflitfr l",,f''l 1;1,f,m tfd'iihrfr r:.L111f,,u"i1,p. f;, /1"i1tu1b" f, 1f/1 

w1fpt1'[2_ l_IUfl,j!. 111/l f111f1111tfd"i,/111/1 llfUllll{,.IUll/ 1ff1lllUllfhL11/1 "f[lllllflffrlt 1f""' 

pnpJ'w9/11u1/1 /1 .f111.($111!•f111"i1 1fl/11U1'irfr'lJ'fr r,.,,,f'!Jf•['f.! .zmur f''"f''f 1:, 111 /'.'Jf'f' 

bh ( 1111: II Ill 2f11 • x [![)I 
Q'i,,111111J. ,ff,$/,'j,,,,'j,f,,,fr 'f'""'ul'i.ht'l' t.111.z1/1111·'1•/1111f f,"j, L. wz/11u1111111'ii.r/1 

(!h(il UI 9 .f '" ,f l "'rif,,, ,f fr,,,, 'j, .'J 'j, ! Ill (d ,, Ill II IU ~11wl11uh111 fd 1 Ul 'i1 11111r:,,r111'i1'i1 /,I"",,., 

'i1 ~1111n1/wa f;, n1, ,t/,,,,,,"l"''i'!"'·fdhf'f'.' 9w'bl1w9.,,J 1/ 111 .[!f' l"'I"" :fi,f,r/1 ""l-

11t.-ymfif tw'i1 wwff, /,'i,f'l1111.l11/1111t f,'j, 'b111/, uuw11111fdt 11h·1• 11 p 1f 111[JP"'!P• 111J­

ufi'ii.e..,,' d-u11f 111 'i1111 W1 {''i1/dw9.f1111f 1ff'.[!f,'i,ru'i1h11/1 11f•mwl'i.h11/• t 1111/1''f'l! 

1frr11/1n/ui/1111f f,'j, 1 lJ111~w!'i1 'iin111f111l y_f>111fm11111frl,,,'i,'i,f,f'/1 u1111!1l"111"i1'i,/1/1111 1l1 

,,,,.,,, ;.,,,,,,,,,,,, 'j, m /J ! UI "j, 11111 r:,,r ,,, 'j,"j,/, {"" .r I"' I"" :n,1, 11f1 '" 'l'f /, 9 111 l' l "''i1 U1 ,,,,, , 

,ft,,,,,,,,,,,,'j,!"'{Jl..11/1 :Ji.111t111h 'fhp11111fw!J/11uh rru•/111l1ru'ii/1~1 1.,,1,.,,,. ,; ,,,,,.,,,.,,.,,,, 

"'[h.p11Jh 1/1n.pf' I; lf1'b11uf, "I' f11111.litf1 I; ,,,'i,mfi11fi[' /•,,/[ u;11111111111/11111hwmm. 

11hmwl'i,/.r/1 r,..,,,r,,,,, "'!'f 'f;,q, n111fw9fr111'i1 :.111z11f1 [,'j, 11111'i11111f' n1111zl•t'"l 

11bwm1 fr 'j,J,,.{J /1 111111p/1 u,,,r.,r Ulh[' ,, 111/1 ,,,f,,,,'j, u11fr111 [d !"' 'i1r" 

r 
\~ 1. ~,:_/•/ 1fl:mm1ll·l·11{1 ,ff,j:;11ui1/1'1_111f1wb ~u:1m~n1 flJ11L~J~·1l~;";/1 11i1fi:_•l11s'!1 "':,:1,1111 111 w!JLT~ 

,,_ '12. :,_,.,,/1111111mr:t!1ft 'f.!1u1111Jllfl,}~/ .. ~1Jtf1.11':1 1/;I;;u'u'l,ff,ft:1~i1 db/,/1:11["~t:/!,, "'"'ln'/ 

] U\l-..}P /n•;:ii/ 1/J,
1
,i,ci:•u,rji l;j.~11/,1fw1!tj1l1 u/ul1fw-i1 11 11mu1~i::111.1,4 J1:1 l!i[nr.~.,"1,l·r/• i~-,,.I_,/,,,.i;},i'i!_: 

~:J .. ;,,_n,_,f iffH~:,;dJ'" ,f '/11t'i"j"'J 1j 11.1u/'r11 ·1 "J'"J"!u"".f'" 't11f,,, ,"{~ J,'t1flu11d1f,f c.l 111L·1~1 
1/111p'-tu111Ji,fu1C,1, npH:_lrJ Ul.flf "J"'f"Jlllll•J' un:';.rr1 /1f_t111~1 Jlli.1;d11/l1J• /1 '1'tn:11r~1/n11 :,"•flUIJ'Ll1u1-

/J....,'f1 Lpl11u11u19111_1fl!.1 
' '/ • l ' i' ' • ! .J 4. !.l,l1u1!1hFull~1 c.t111f111'11 1/1111•~~w11~1lm'i1 ilff119n1j nrn::i"'I i! ,1uw1111 111' '"t~1111bl:-

J1w1J_1u'11 :.111111!1 111_fllnL'l:--Z1lp1~ 11'1InL/j111111-1'"'l 9nL!JU1'11/12'i.Jbp[!_\ till11['"j '11 cm·1i!; .,,c,,,,,i/:mf1 ·~ 
111[u11w:.wJw111 f/Jr11_'i.1•1,~l'l!_ (:L,, ':Js, ::;~J' S 1 (, /1 ll')z 

,j. /J•1/urplJl-l w/l-1 i)/11'1i1u1lj111"11 'L"l"),,',,~,L-J'[!__i np11'u.[! l!llf'L:rLJ },'J; liJ"'l"l"u,.·1/1 1llf:1111 -

'i.1{_.l1wl1u.1l1 '~u1111~nL/JJnL'h'i.Jl-[1{! !J"L:J'"h{!:._'i;fi[•f• 1fl,Jn1.[Jpu~1 tjtn1/1nf:1Jiu'u 1/f 1111
' 'i1 :J~tn 1/ 

•i1p111'iifJ "''l'J/,-fl'r' fJJ:11'11 1ln111U11/11L' ~u11f1L~1 
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l.h '-' IU 01 11 011 lJ I" 

,,., n '1.,,, us" ~ u. fllJ. tJ. lJ' u. a 11 u I!. L n ~ ~ s au 
flfJflt:flt-UI! 

u.,-f1:1u111111'i1"''!'' 'i1"1'""""'1"i1 I;' ::;,,,,,,,,,,.},,,,,,.,, {.l"' /d 1111'i1 "l'"2-'f111'i1 ,ff;_ 

/J- 1,,1 /1 !;"['"'.'J'fu1'ii i;fi,n 1lfr1-1111/1~1, nl'l! t..u11fl11fu1111111p11111 u11urrz f·, 1n;__u1-­

'1P'"fdi'" [,, ,,,,,,,(\ <j,f,l 111 !"j, :./.ffi1ml1ru'b Cf"!'J 11'i1'i1L1•fr 1/ f"", n l'"'i,,.[! 1/m1/1n/1111uf 

!,~, "l'"l"l"'w/1 ::.111r11/w'~'"!'1'b f..1111 [d1w'i1 1ff,,l111.fJ11n'bp: 

'ff "'I ''I""" fr 'ff ''ii,,, ,f frlt ,,,11,,, 'b ,,. ,, ,n'1,,, ,,11,,,.:1;, /,I'/•!! ( CJ.,l'f m 'i1, ,, f,'l ,f ,f ,,,.,,, 

,),,,fw'i1, "l"f"f,,,'j, /, ll"'f"f,,,'i1) 'l"l'J'bwf1111'i.111.1f u11f/;'h111u1111['w<hf,,,Jl! l;111pr-

1/1111l,1""/ 'j,J,,, z/1 J,,1fw'i1 1f111'a,,,,,/f"'ffj_, I; (?';w/'"1/1/1 1ff.(cln11), "f'l! t.wf.m/u 
,,,~.,/111"iu11 ,)' f,'j, r.111111/11H'tmtfr'ii -6.im[! ! w'b :/1n11Cl.111rf1111.1f: 

fl(" 1/m1•'111111l1J'w'b 1;111 fdtm'iil! r.b111t.11111"i1 I;: flrm2wf1/• M1/1 f, zw1fd•1•fr 

~,,f,,,a, ('i.i1. 1) lt""'J"" 1! /,';, ii11iiw'i1u1/1111Jf•'ir !J.'J"'r.1111./1 1lf1r_n.'fm/ ('i,ft· 6), 
"['/~ {d-11i!l f; 11111.11/111 "f'"2bl ~11!111 £l' f1n11111l11l111 f:.1u1f1n11 r)u1/1111t{111/} 1112/11u1--

111m'i1pf!.' ll.l'f 111z/11111111111"i,J'[' (l1qu-n1/) J,,,,,,,,!111.1f I; "!'"lb" ,ff,111m11111'i1J•nfd/1 

:;.,,,,,,,,,,},,,tf1'i1 t.111•/Jtm'ir !J"' .'l"''i.frz: 

flt'.f!"'"i1 1/m11'1,,,[df1/n7 'i1!1n{dl' ft,,,l''}f' f;, mt'i1.r111'i1 'ii111u mt" .'!"'.'!,,,_ 

.,,,,2,, ''"'.f't' 1;, ,,,1.,,.e"''i' ~,,,, p1.11,,,'i. 1;, "t'J!"'.,' "ll'""'"I''' 1;, ,,,1.,'.t'w'i, ,r1 .. ~ 

/;: ff/,,} "!l""'"'P't'"{Jt,,,'i, ,,,'j,f,.'J"'l. IL 2""" 't"'l"~l' 'i11111fll.f'fr :,,,,,,,,,,.J,,,tfi'i1 

C.l'11/dt111"i.-f' j_lh n1m;;1111f' 'b/1w111/1 111"i1f1hwl111/, "I' "!l"'""'/1'; 'iitmflfr h1fm.('_f1 
1111//"'l 1/•nr"'"'t"t•f111"i1 "!"'l'f,,,';,'j,J.puuf ?_/1 l1n111p1/111 ,f (r:.u1111/wJw1/1'i1 f.l111-

/rl t111'i1r_1 J/,,} l·), /11rff ffwf")f1hfif•/1 ::;,,,,/',,,/' Ulfll 1fh(d11'll' 2"'"' ff"''JP"' /;' 

'ir1 1111'i1.[! '~l.,·m1r1.{d £,,,,r,, ll""'t"l"' 'f f,'i,, ,,,5,!,"j, 2""" 1/11•.J![' ;:,,,,1..,,f,,,Jw1f1'i1 

ltrnfdtrn'i1, w!1:fr'i..f'j, 1.t1ff,,1"j1 /,~,, 
1!/11r1u1un11/1 r:,,,,,,,,,,,J,,,J,l.'i1 lim{d/111'i1 1fbr~11L{dt1n"i1p l1111/r11/111<} I; '.bmf•tml ., •{' 

'> ,,,,,,,,rflll~J 'fn[1f}n"i1hbpfi!J· 

1 .. ,'['"' .e/11l/1111l1111"i1 

llJUI f'lll 5111111111 fd ! Ill ~I Jt 9 1 n 11/1 

6;111 fd ftu ff[I: 

I' "''l "''II"" fd ! "''ii fr 9' 
u1{./r'i1 :,,,,,f fuf ,,,,,, 

r./11'fi1111f1w'ir111.1f wJ /11111rH1 Ji 
h1/111'l"' J' ( r,.,,p,jwJ111!f1'i1 

:!. ;.,,,,, 11/16wlf/•.'J' r.[rffi,mf1w'i11111f p_f,,,,f,,,J'z_mf1,f,,,/, 111[,,,,,,/1fry: Of'/1'iiwl1, 

/rl (")m/t111rl'/11dt /1 'i1n111f111lu'!J'/uH) "f"'f"l"""h 111'i1hhm.1f I; r,.,,,,ff11fu11nmp1ur 
111 •/l.Lf1 ,ff.,} ::,,,,1,,f111J111tfi'ii t,.1,,,[J1,,,'b, .i/111/11,,) ,,l"'l"i"'"'l' ,,,,fJ:;,,,,,{,n.er: 

lf'/11 u11ff,,1dd111"i1 2u111f111u111fi{,.,,,'i,/1 l'"'l'(J.l'"'Y'f,,,'i, r:.t.111 1l/1,,,11fr"i. w{.,,,_,f I; 

"j,,,,,, ::,"'("/11u}u1Lf1~1 (.l"'{dl111'i1[!: :,'b1119J,,,'j, /,1,f,,,,tf'lt! "i,,Jw9h9'i11111f I; t.wr­

•/m•),,, J/• 'i, i.l m (d t 111 'j, I!,; 1/,,,,, £! 1/ fr ii "''t"' J' "I l'" "in frlt 'f h (/; n 1.,r,,, 9 fr111 I fr 11111111 /1-
ii.,,, 'j, /• 1fhaw9nufl'. "i1111!'b"fli" 'i.1/mrlt.9~,,,.,r I; 'j,1,,,, r:,,,,1,,/wJw1fr'i1 -6.l'n{d111•'i1(': 
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:../;111/,Wf'"'{'' f1w;rhlf1 I; lllllb[, nr '"/h f'nfnr LfnrJn'iJ'iJ/Jrf!• nrnh.f! 

pw1.a1,,u9 -;,,,,_J b"i1 ''ln't''I"'"'" ~iurJrm {Jtm'iil', "i11fwqk,9'iimJ b'ii 'iirw :.iu11-

•[iuJiu1fr'ii {:.l'"{Jt,,,'j,I!' 

3, t!J,,,f"I"""'' '""f""~m111_111uJfr'h 111111uw"id111/r 111nft'"!"1{JJ111'ii/r,9 (01•/1-

"i1tu ft, n f ,ff,,,,,,, 'l "'ff ,,,'j, ,f,,, 11 'iifd/bli I' ft .[!'"'ii wltft.'J, 'ii{"" "i1 9 J. /,fa 9 /,_ p "'zfo"/ w­

J m fJ J"' 'iif'!J' 11b mwLf• ;, ,,, 111•f 1uJ .[!"' 1f, ,f /uu11f J.,l'f,f iuh ph~,,, "i,,,, {J !"''ii 

bp!""tftl/1,9 /, "'fl w 111uw'iil1r•fr,9): u,,, iu11111m'iibrfr ,,,,2~tuJmf'ltm'iil! 'l'lwtf•n-

1.t,'i, "i11juu1/'!Jhnuf I; ''t"'f"f"""P t.m1:i/11Hh11Jfr"i1 t5.lm {J Jtll 'i.(t: 

-+. '1/,,,1"1"""" "'!" .'i"'.'J"''iifr;/r 1fbJ111{J:iu"i1 t/rw 1f11J iuq'fl'.'J"'fill"''i, I; 
[Jn'Jhltl ,J 'ir,,,J, hf'"' t.1111n{.f1"i1l1p/r 1f/;J,,, /d /"'hf!: {f/,J,,,t;,wmfrlt "1-"'l"l"'wfr 

/).u'f"/"")"'J/.'i, i.l"' {J!m"i/i, .,,"i,;,,,,,f!,,f,,,,,, fnl'f' /;: 

11111111/"I w'ii~f'"'df,2'" l;r "i1z!•L 'i,,,,f, 1fin1ra111rl1J1u'h ''t"'l'f,,,'"l.,'iJf;rfr' 

"bJ'mzfr /, "i't'"' 1,,,,,.4,,,.tJ•/• C!.L/1, lt"'r'f""}.Jd' z_iunu11/'Jf• 1fl.Jn1[J1iu'i,, "b{'tu 

'""/'"''" 1m'i., t.u1p1/mrl11•1 11111"i1111llf1 C';f,j, 1f11111fr51, fdJ./, 'f{"""i'.f! f"'Ln11 1frnr­

dw11ft"' ffi,1",f'P rf1111f111btuf[ /).,u11T11u1111111'ii h"i1, t.wf1u111111/f 'i''"IJ!'ILJ iu'iil:,'iiwf'fr'ii 

l11fr'ii/,r 'P"l'a,,,,,1,,f,,,':, 1111/Jmt'tf,1,,i, t.wrff.,f,,,,,,"' ,fl" 

ft)·/,/, ;,,,,,,,f,,,,J,,,!fr'i, {.t"' f.J!,,,~' "t'nzJ,,,"i, J/,fdn7p Z"''" lruuf/1111 I; 

("i11f111zp {,l'"fltm'bf' 111rn;r/1111f I; /),"'l"/111dm/ "'!'!., l1nmpbp1L 1l/1'i_n,9nif), 

1111'ii11111;1fh'ii111t"i1/1!/, "'!'l 1fl,[J117.111/ I; n1•n21/1111f "i11111(clfr "'Jh ;:,,,,,,,ti"' {J1m"i1/!, 

"l''j, 111'i1t:.'iuu!'f1~1 I; "l'"l"ll'l 11111/11t""ltm'ii 11111111111fr~wl;111'ii ,f/,{J11'1"i,-!,l''"f: {fh­

mw11111'iitmfd/1 pLl1m'i1111[ci1m"i111 "l"'i"LLI"' :;,,,,f,,,!' "'!" 1f/,fJ111f(' J1°frwl/i1 I; f, 

111111/111f1111l1ft"i1 '!'f1UJ'""i1: :.iu&111/11 'j,,,,/'i, f'""l""ff'm{JJ111'i1'b mhh,'fn'l /,ftf/111 

1/11111/1111 ,, "I '"I Uj IU 111'i,;', !' [• ~,,f"' z'iih r,, ",,, """ fri1w f;111 'ii 11"i11u [cl "''lf''' [' ,, .'}"' 9111-

'ii /i z'b !1 r• fl (orfi"ir111l1, ,,,JI'"' /cl/"'~' 11111/).1fm"i1l!, ;:,,,,f""f'lt""'L"''ii l.L,ft"'f'"9"' ,fl!, 
1f "'l'J f"" fl!"' "i'!' f, "'fl'i') l),,,,J,,, i'l"' 'i,,,, t'i,'b b'i, t/i'ii 111 ,f, /r ul1 'ii l'"''i1.'IP9 ,ff.11/r 

:;,,,r•l11"> 111tf1"i' -G.lmf"t"''hl! ''l'""P9 1i"'f"'l I; """i'l11•r•/bt .J _ _ ,., ,,,'i,.,,,,J, 

']·,,, t''i"'ftnz.1/1111f I; 'i111w'b.'/ t:.1.11111j1f1'i,f,l'j1 JbJm{J !"''ii """f{'L,nm {JJ,,,tft•' 

'1tnz111,,,,1;1.11mf.!1 "ln'iUf'"mf' (r.p'i1 "'""'!J•/1111f I; q.l•f"'"".J!'"9'f,,,"i, 'l:J'"l.J!""') 

m'i,/, 111'i1-'.w1fL1fwm w1/Ltf1 ,'}'"'}{' r.111111/11H}111Jf,'i, ·6tm{rlt111'lr: •/.h11yp'i111 P"'9"'-

mr1/nuf I; i1wrJr '""rml1u""f"'J/•'ii f'""L,,,'U'P1-"i,hrfr (/1iurpfr'f"i1'11•, 'iipw­

J•/•'f-;,r,l'' .;~nu/fifr1i"i.!1r h wu'ii}' /),,,,ur,,,,,, L."'r2l! ~nl/llUl't'l"L""' U•J""I"" 

/f"L""'l 11iu:.1fwh111Jfr'b h/111{J/1 "'"f!wJ111f/1111Jp: fJ.!'1- "lw1116.tunn1/ 'iinl'J"'l 

,f {J'b "l "l""UI 1f1'b 2." ,,,r .,,,, ,,,,,o.,,, 'h'bh r/i "I 'u I'' ,,,'j,'i,/; {'"' J ,/ t. '"""L'"''"''i, ';, J llLZf' 

l1nmrt/111J I; l),,,,,,,fft'hbrfi ,,.,,t;,fw'ii'iiL1,,,,J: htnznrwt:.iump~ JLmu11zfi !),,,,_ 

mfrlt'iihrf• ,,,,,l),tftu'ii'iiLr{• 1.,.~"'f"" P1m'iif!1 t;bmLwpwr /).wm/ift'iibrfr mlrnw­

~tur"'I' J,,,~f,rbnrJ{rff'• 1111/btfi •fin.JJr I;. .[!"'';, Jw'iir,,,:;,,,,,,fi/ifi'iil! /'hit· .'5), k 

tfr"'t."'L'f"'J.f!,,,J, 'bm Jh J!WhUJ~fr nt_ Jbmiu'liul1ru'i1 J,.,,,'iif1f1'iihrf 1uri~w1m­

fcl1"''ii 'fl'"ll'"'-,f, /unznr"'(,"""P~ ,ff;m"''lf ,,,,,t:.,fiu"i1U1tfi"i1 h/•"fll! ~tfi'ii/1 
wt/_bifi l).UJ,,m, 'i,,f,,, 21! ltf1ninr•l/• wiJ.Ltfi t.bzm: 
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fl'f;.J!L'iiw'iihr/1 'ILmwt'iiht'l'' nrn'ii.f! 

(Jrur''f'/"' ,f h'ii t.m111f mJ'iihrfi, 9'b9m ffi,Ll'fi 

"'z/11UJurm'ii.J!p l!'ii{J1119JJn'-J /;"i,­

IL "'!l '1Pf."'1ffr~wf1w'ii miumtu-

"i,,,,,'/j,/,,,,, ( orf1'iiwf1, ,ff,J!/,'i,,,,'i,b1·l· 

'~ W f" I Ill /d ,, 1. ,, I!' 

'j,/; ('/'' .!J!}lll~Ulfill 

J1wl1r1 fr wu"b"j, 

'i; ,,,,,';, 9 :; Ltt Ill!"­

t.nt.ur"bUJl;_p 'f"'­

"lf;"'J! I; ,,,,,,,,,_ 

f"""""//,51 w1'iJuJ/1uf1 "l"'f"l"""''.'J Ii 

lf1~1f1"i1 "'l'i"'lfruf• •Jl115.UJ~m ,f, "{'• 

l''"!i'' (""{'(!.!, u11fr111{cl1iu'ii 9myUJ­

~:fr z "i1!11•f'.'f• m'iiL'i,,,,'i, 'j,,,,/, l'iuiJ.w­

!""I' f'"'f'(!.!' ;,,,,l''fmJiutfr'i1 f..t"'­

/d J'"]' //'" .9'"~1/12, C.1uf1u1111uii 'lhUf­

p111.1f, ~,,f,,,"i, ''t'"/'f,,,"i,'i,f,,,,,,J u1z­

/:u11111n1j 'l_ft111111/L' (_11.1111 !:./j2'" l1~n111{!/1-

)1/l• :"i. "/u11~"f'"')mm/1f1 £. 1ftu'b1r111;wu1/1f1 

db1111v?/• J,J f; lll" /'.f'""-f'b'l__C,.1/. t•/• 111u.) 1l111'1.1C,;/: p/1 

lp4wp1•1#.rw~ 11hlJwt 

1//1 r, ,f/,.ph~1111'b •/w7111J,,,,f 'l"'I'" ~'I"' ;_iur.p/iy: 

,),,€.w'i,,,,f1111lf1'b !J.'!,,,::,"'l'"i,J.rl' "l"'"'l""11m1/111 ,r L"i, 3, /"), 10 L .'JO 11qu 

::,'/."/"" {J!""'I'' ~'f'"''i19 u1z/""'"'"''i,J>f' "~'LP'"'ii.J'I! 'ii1n1"i1'i1 /;: 

·r,,r,,, 21,, o _l u1f £.2,,,,,,[Ji'"''i' z.uuftht"'!! k Z""''"t'I! 'll""-;,9 1,l"'.'J 

,;!,w11, Z"'f'Ln"i1~1l•1r/1 011'iimfrl1u111'1' mL'l"''ll"" ,f h'i1 .99"'!),"'rf• 'bf111mLl'fi 

) 

1u2/11u11uw~1p{• ~1J11l;1fmt 

l1h'iimrnb1111f "'!';, ,,,,,,,, nr t:.urr-

[ 1/wJl! t.11111,91/p IJ"'f"{"'J mh11/i 

t.wf1w11iuft l1n1LJfiy: linf:.m'iimf1'ii 

'l'l'nznr {J !'"'l/' [cl117'bm 1f L'b m 'l-

7iud.pq. '1-Pr.f!'•uf ('iim ;_112•-utfnuf 
I; 'i,,f,,, 2c): 

...,,-
! 

/rJo1/w9m[9p "l"'J'l!' n /'£' 

"''l.""""rh'i. :.wq.9t/mJ I; 611-

6111'iiwl1fi Lfulwfi'b, 'Ihm J J,"b 

czrintfi •/riu: if,,t>"''b'"llc 11u17 ,,,_ 

d.fiq. •1fit1J!P9 pwrJ.r"'9'b 111 J' L. 

L"'l''"'~" 1fJi2119n1[ "l"'r:,,,,,f b'h I 
'I-Pr .f!m J: 1} lru.J!{! !J"' !.'J ~ww 
l"'fJ"''i' w'b~t"''bl! (7.): 9·11iu"b­

,9nuf b'ii "'1'1 ,,,'j,~tm'iic /, "l"'-

.f!l! bm tfLrru'l"'rJ.'iim_J ,JwJ m-

9m J9/i U["'.f!.P zwrJJ,.,'j, 111 .,-
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'/"' /rl l""ft•' .t/1~1~lr /'"' tfrl f!, /, l1w'i.i•1'id'.'l'irm 1f /rl•/m9m l!J/• 'II"'//' 11/ufm!I: 

II.!" (I ) 'fl't'.f! "''r £,.,,6,,,,],,,,f1'i, 111'i.ib'i.i1111f I; "!'"'- u1,,,,,/,11!Jf'wl l;'i.ihi1'lfr"" 

f!11htul1fr Jf1p_11.'/n1/ tl•t/•/wl1'i1 w'i1l.u,,1111uf /,'i.,, /, -6.116.w'i.iwl1'i1 t!'iil/hm ,f f, : 

4wu'i.il' l"'f 11u111wJ.p11 'l-Pf'J'ft'11, -6.n-6.m'i.iwlll' a!m.e I; 1.l' I ' "' ,r w111111f/,l'"'l"'-.l'i' 

l1fr'i.ilw1/.t1 t ·'i1h1111/1m: f;fiJI. -6.n6.iu'i11ulfl'1 l;'i1l,1111/•mh pw1j111/""P f;, 'i.,,,, 11,,1111,,n,f' 

1; -;,,r,,,zr · ,1_ frr f•'i1Lr!Jf•iutn'/ 1,,,,,,arm~11111r ll 'ifrree' ~ w'htu111'h ,,,11111, 

1------- ~' 'i _• -~ . 

n/•[! l1wr11-111 J f;'j, {Ji/w{J"'!!JP 

i/J1w, /,Pl' -6.n Cw'hwlll, ( ,,, l''f/;lw­

lifr 1f/1p_n9n1/) r_'l"l'"'i"" ,f I; 1111l­

'l_m?i/1'1 11fi1•J! l!' 

t f"" ,,, 'iI "' 1, "'"' li"' '"' f• 
Wll 11/ h 9 .[!JU V W ['ft/; frtll 1f ;_i/uf tu 'f1 

ti,. ?' , 1f'f;m,,,'l'b/;ef• ·' "'L"fwtl,,,.1/•'b -,;L"'-fJJ•u'i, 

•f•n1•Awrf1,fu,'b ., ,,,J.,,r ~l'I'""''fn•1 ( (;wpotf•l.J 

1ofnL2P /, !J9"'r,"'l'f' 'bfum &1•f •fr"' 'hptU mL·-

1/ 11ur J111jru11/wJ- "'z/11t11U1mh.[![' 

(11r'i.i m'h'i1ztu'h 1;, .eiu'i.i/1 nl' 

'l'i,'l-wn ut'i-1 ,'f .[!'"f/ut l '"! fr'i.i 'l "' ! 'l fr 

z 1fJ,,,'i, qnp.Jwvfrsc 'r".f!I' /; ) , 

UlUfU' ~1l111 2_/t ~n111('/Jfl1L 1/11u1 

r)w/1111t/iu1) 111zfi-11u U/Wh.JJ[! (A) 

h
1 

/, h
2
-e -6.116.w'i,.,,/lfr f1U1pdpm/iltm'i1'hhp'i1 b'i.,' i)wJw"fIUltllllll/111,,'iJm-

PUIP I L II 'IPr.f!bpnLJ, u ~m/, 
Q -'i1' -6.11 -6.w'h.,,ltfr l1zfrne l1q~ 11 if_, 

Qhce' -6.n-6.w'hmlifr "fnmb'h9fr.,,l l;'hht'lf'.,,'i, [ 'J/rp.[!m •f, 

Qh2-e' UI/h wzluUitnUih.j![!• nl''h '""''°f'wd-Lzm I; l{tulllUlrbl -6.n6w~llI1V(! 

Jfr'h}_lt II 'lPl'J!{! pwp?i1riu9'hul11L t:,,"'fwf': 

U.11111wt:.mtinbln1/ -6.n-6.w'hwl1fr l.,,P,f.,,'i., 11L {Jnfrt.FJfr P"'{'/if'm{ill"Lhbhp/1 

mwppbpm [cltm'i1{! (J. h p .,,'i,/f!nLh'i1bf'n1/, 'hf'w bl'~"'f"' {J11udp (1) , l111mw91/p' 

A =Ql(cos ~ - cos o: ) l1qu: 

U.!" pw'h111/ibullf .,,'i,t:,111tm I; 1fjr111Jh {Jnp}_.[)P w5,/f!"'- h(! 0), fruit Q, / 
/, o: -'i, mi/J.,,l f.n6.111';,.,,/1fr Lt tt11[!"'l 1/"'f'/i.,,pqJw 'i1 "f.,,!,f.,,'i,'i,[,-l'fr t:,.,,,f,,,I' 

t:.wumiuw1n'h /;';, : fil'n/r1_.[!/r whlf!11Lhf! 0 -'h )• fr'h}_"f/;" .,,l"l-/j'i, 'hzb9fr'h,p, 

t1wp'Jnuf /;'i, {Ji{.,,911119/r 1/f"'' hrp -6.n-6.w'hurll{! l1111'iI 'l I; wn'hmJ /, 'II'"''/"' ,f 

111 'l'lu"\fr'I 'Jfr.e: 
u.,n-;, .,,'i,'luuf t:.w;_•f.,,r11'hbr lft.,,in"'r"l'" r:, .,,,r.,,r 11.,,q1f1fwu I; (1/br-

p_fr'h pw'i,.,,/iltn1/) pntn[' t:,'i,.,,{'.,,i{n{' /ilnfr}_.f!P .,,'iJqtm'h'hLpfr t:.w1fwl' "''l_/nL-

11wl1, nfllfl/,'lfr9 qt11hm1f f;'i, hdlll 2_(! f[ntll[rb[nL t:.u11fwf' .Jm/1111i[wa w;_/11tu­

tnU1 ';, .efr .[!UI 'i.,'" It{!: 
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(,nr , 1111/hlft ~"'"""t'"l""lnrJ1/111•) -6.11-6.111'i1,,,11,,,tfi'i.i 99wt:.wp'i1t,1,,11 ,f ,1117 
mzf11tu111111'i.i41/• .f!w'i1111l1e 1u'i.i1f/•p_1111'il' " lt"'l''lw.'11/111 •f I; 'i.,I"" fih[w,'Jm t!Jf' 11£1,,, , 

J\-'i, ['lll!f111{1/itufl t:.wp1/w<twtft'i, -6.t"'filt111'it'i1 I; : f1!'1- ,f/;J 111 {J!,,,'j'{! 

'111f111 ;_ /1 ,~u11i1 hp/19 111'f1v111/11 lf.Ulf'(i'i.,(,-[11L t:.111!f111p n1rn;_1111f b'f1 t:.wf'u1phpmvw'ii 

ft,,,,f mhu11d1urr"'f' ;:.,,,f'•{mJ111tft'i, f.tmfrlt11L'i1{! (ak)' "f''i1 ""'"'S'/11uf I;, /;fl/; 

f'111!JUl/1Aw/1 i)"'/"f 1111)wff1'i.i -6.l'"fcfJm-h[! pmd·w'i,b'i,,[! hdm ;_fr ftntn{'lf wJ mhrzfi 

t:.w1111{mJ.[!/• (F) •/[•w: 

U.!'"'J/111ni/_, t:,,,,t11/ulf}111!fr'i, -6.l11L{JJ11Lh[! 'lfr'i.iwJfrl1111~111b JnJw'i1 J/1p_n-

9m/ 'i11fm.zl! ~nm11l,tnL .,,z1,,w111111h.[!h !;' 1/hr"''lf'/wu 'hpw ~111p1[wJ mh'lfr 

L"'!-;,.,,v.,,'iJ r:..,,m1fwJ.f)p'i1: 

I I llt;lull.SU. "t.-¥t> ILIHL9,U.'J.Pll"t.-¥(! 

1. ~f.,'l_tu[llU'ff'/;-l ~ wl11fwJ111,1/1'b ~["L[iJJ 111'11 1frn11J.wp4rfw'l1 1flfjl-n11{t~m'11, 9nL.fff miu ­

l"'/ b nau/tH:.dtm.tf'li lltl"')wrf 1.1/uL1fw 'l1 /, 11urw'u111n11tn ',11/ 11 L 2jr l; u.[> /"l/!. t 

2. <J1nr•Lu1dt1fu1'b u11/.ftU['bL111!. ·'i u11/'"l~ /;l /:i bml1J"'l '"'lJ"Luw4n L1I li J m2/11wmw~'/!L~ 
l1_wwwl1/,l 11 L,'} ;f.-wn 1 11'"'{/u/; 1 111/i.1: 

... , .. ,,,, .. 11. I h- 11'[1..l.f_ lllUI" ; :7- i 11·" ;,,~['_ 
UJ ,, ' ~ '-~ l 

I i 
I 
I 
i 

I 
I I 

~tUm1f111J{>fo l. u 1m- fiJ',, /"1.cf 
>-- "''''"l'L~' ,r .r A 4m()·.p. f!.' u1't14..r111 -

11 qtf 

I F uif2 ,,,,, ' f'jO 
a b 

I ---,- --

- -; --
__ !~---- --

--~ - - . - -

lin-,;W~•w~f< ~zfwp' Q=~ 

'i1°11'$.m't11ult/1 bl,//w['nL{J J'"-'ut!..' /=. 
(wr1'u1'b 1.1.1h4.1n1.'t11!..' a= 

ll If .( fl '- II UI ,, 3 

t; 
IJ•unL"fwJ·.f? p ---.... r'hu Lflw•tfl'L "" ,,.. 

"' ..:-

--

--
-- -----

------

/J . tJ 11 1.111u?;npt}L-ln1/ 'fl' "' ~1114i.i111.fJJu1 't1 1111/J1Uf't1L/1/!.. , f[lllfl.OL!J/;/ ([ f, w/11/w~· 111Jfr~1 -n[n L­

f 1.1n1<11-1!/uwdb'l1f1fu1't1 fL111fwum/1~U1~1.l> l1w/111{111~·nLfJJw'b ~"l'l~ "l"'f"[UJlll 40-/1 fiu11f1u11 /,_. 

ru~1L·l ~wdwu1wmw11fuw'b ~ bmhnLfJJn1. h 't1br: 

4. Sw[ )wr1/ulf)U1J{1't1 .,;fnL{JJ111'1.i 11w /:, 1fw'11n1_1ff!_ /1 fl1fbl WJ'li /:, /1ffuw4w't.i 'l"L'Jn'i1-

'11bl'l~ ' 11pn<u1_~ '"'/'l"'-'' It~, "l"'l."flllmf "'J'l !J"L[Jtuh/1~/1 Jb~nL/J 1w't1 1fL'"" 



u. t ~. IJ. s u. I. -fl. Ill 

l/'f;urwr/iih1•I• ~'"f'Jf""fi'J1n"i1{', lr'isz"IL" ;:,,n6.w/u 'ii21/m.1f f;, 'ii1m1'i19 

JL/11us'iip~usl1us'ii r.usur~ni(ii1m_'ii'iil.-11fi 1uJL'iiru~usrbnr p'irn1frlus'lrbrl•!1 1fM1'ii I;: 

'l•nrJ'iiusl1us'ii111J Jb111us1l'iib11fi l1usrJr1111 fl!"''[, 1fin11awr~""tl!, 1f1m 11 

.r bfu us'ii /1l1w~w'ii •fm r a ... rl1111ffir/, rfi r,,,,,f bJ UJUllll_fl Jur .r ,., us•/[; ti• I; rn ,,,,,,,,J_ 
1/md': tfJU1w6.m11[' !:,{,,,./, i"'l'i' I;. 

1) U'l1111u'l'iibr/i l1m11J1rn•{JJm'ii {, ,fl"',, 1fh/11w'iifil:wl1m'ii nL 111b/11'iin­

l"'!PU1~m'ii r.wml1111f/J11L'ii'iilrfi ,!fit_L 'l"J"'{r!Jm'ii 111'iil1 l•'iit11ll.u "!""'1wl1U1'ii, 

"'J'ii"f/,,, kt "r"2. wumfr6.ur'iip i.2111mfrJ1w'i, .j!U1h111/1wl1m'ii /{"'Uf' 

011fr'i1111!1, ptfm'iiwln•/ Jlrn11n7'iib1•/i f1U1rJrm(ilJ111'ii'iifq1{' J, r.1u1f1,.fwml•­

l"r/_ JpJJ,,,'i'.9 r,l,,,,, l1m11blf1 I; 11_uJ1nll 'iirw'ii9 wifrn1[rl1111'i-, "Jl"''""l1~111-

frlJU1"i1, f,LTIL[rfJut'ii1 rf,f1m'iim(rfJ11t'il1 1fw;1fw'ii '1-f1ifU1'1-r"'/dJLU'jl UJllUlp£.w'iilr1 

f1,,J1ub t:.~1w111111/11i1111{JJ111'i1, lt"'l'""fnr/ .f;_111~J111'ii 1'1';_111111{ilJus'ii /, '"./l t:.m111-

l/11L{il J llL 'j, 'ji(, f' 11 f_ W r/1{t 1f 11111 fi'i11 

TT b111u111'iilrfi ~111rJ {"" /d JLU'it (rrum r.,,,l~•btfr' H !3) [,_ ,,,,{ r•nf! i'"'j, 

.,,,,::.,,f,,,'i1l1 1fppL 'l"!"'/Jt111'i1 m'i1l1 r.bm!sJLUl l;Ju1/irfrl1 J'"''i,LU/1wl1111'ir 't'"Uff!• 

nrf1 HB=125: 175 l1q u\r2 
••• au;;-:0,3G4 HB 

» HB>I7511q/tftf2 
•• ab~0.3G2 HB, 

» )) • . 

. au=0.2G HB, 
• 0 11 ~,o,55 HB, 

. U[J~0,40 HB. 

;:;b o.1 HB: 

2) r1.,,1,Jrm[rl1w'ii 1/111f'a'"l'~Jm'ii Jbfiln'l-'itf,re Uf"'rq b'ii "- Uf"'t..w'iiznLJ 

b'ii f1w11£. cf1uifw'iiwl1U11fpt_n9: lJUI I; LUJU Jbfil11'1-fi u1wr111JqmJm{J1w'ii :..p1f­

"itwl1ru'ii ''!"""£."'"['' Orfr'iiml11 ~u;rJ1,,ufrl1ru'iJ }_usr/11fU1'it f''ii{rl1u9.p{'1 l'"u' 

I'-pp'iil-lfi• 111LnLJ I;· ,fnm t.rb.p rn"fl, fruft l!""' IJ.11!1if_btl" Jnur ,'JO •IU1J11-

l11w'ii: 

3) lfusrJf'tlL{ifJm 'iie n11nz/,-l11t t:.1uif wr r,LU#n11i~ 'i11f111;_p UfllllllrUIUUJ1{Ul'j, 

11wr/•.p :_I• 'l'l'"9rfrnif: U.J'ii l_LU•frr/_mJ I; ru'iiif/"i'"UfLu '1-bw111lfi f_U1zfuururn'l 

J'mfth1,[,_"LJfrlf• •Ir'"' ,,,,..,,'i,9 '"J'ii .pusJ,ewJ/,-l 111 ' 'J-J,,,,UILP 4.U111Jrw filJm'ii(! 

i_wifrLl'''!J t:.lw111 'iirw iJrw flLurgwJ t:.bu'.[!{' w'ii'i1;_m'ii I;, '1-burusll! tfi <frtLU­

'i11nJ: u UJ !:,'i1ur r"'1/n rmfrf jnt 'j, I; 11u.l•7 rJ11LJ w'iir:.rUlcJ /, ;'_UlnL{if JUI'[, 'J-" ''/J)llLJ 

urn"''l"L"' P"lnl' '1-b1111Ul'iiLre ( 100°/0 ): 
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J) 4'iiwrw•lnr I; t1111frbl Jw'iir L (1LU{'"''t 7bmwt'iibrl•· fr'iit"f'"' [,_ 

'iirw'il!J ,f,,.f1br"-"L{iJU11/i'ii PLUrurft, u11l11U19rfwJ zh111nfr l1wrJrn•fil ,,,.~., .. npn'b­

P'I ,,,~,r:,'i,wrfi'ii I; umUJ'it'l-UJr"' l""fbrfr 'ii1fmz.'iibr "fLUmrw11mbt ( 0171'1'iimft. 

~'1·,fw'ii ifin11aU1rl1J1u'ii r,,,,J,,,r) I. "f"'Zbl 'iirw'ii.9 'ii1111frll• ,,,,r,.,;•fil1us'ii 

. r c ;."'r"'f'brwlim"il hr'·wrus9 1nJl! l;LU•f 1£1111 u r.usmf1m fr! l"' ,,'iibpe: 
tllJJ"-il 1uU/I' 1 

:.1121 ,,,1 t:.m'ii'lwJ111'ii.p'iihrf' t1wrJr11L/rl11u~1 tusifr1£111'ii Jb{J "'l[! 'f"'!'J.'ii11uf 

/,'u '11!1:"" 'l ,,,'[, .'! w rJb .pwr/_ n r. .r J,,,, '"'l"''j, l'" {lb rl· .r l.fuw'ii lil1usl1u,'i1 •:ru wl1111 -

F' !"~'i1"id,rfi nrnzifm'ii /, 11111111'[.r"''ii t;,,,,,rus,,, 1u'ii1/m/ilLUf'fr'iih-tfi' ,f/;--l'/,'i.,w'iiLrf• 

rf W II II UI {Ill~ tu'it UI rm llllfrlll [ii Jiii'[, 1£ /, f_ l 

r1,,,['J,nm [Jiw'ii 1frnt•awrltm.ffi, mnuu/.l•zUl"ff," ltf•rum.rfnLJ I; 1fb111m'l-

~,/,1,fi ;i.hp.!wifi'i1 .r2,u4J111'ii ouif.rwgpm'iibrfi l1mmLUrJ111'ii -lzu11u{J1111'ii'ii 

"""" '11'("' 'j,"f'""'wf1nrf: 
'l•n rJ'j,LU//Ul'j, nLJ 1£ zm~i/_wJ /;"ii {(Ul('J rm/a JUI'[, f_ usquf Ul'iJ pun/ utff Ul"ilfr'ii 

,f},,} /ti1/n1/ J(_tzng'iib:11, nr111'i1.e Pf'W'f"f'J1/111if lr'i1 t:.bwl11w1, "'l'l!""'iiJ!nrb"iI 

l'l'"'/11•!1 "'"'f'Pbf'r/_"'l• l_npu JbfJn11-nrf. 
1) 't"'r'*r Jwir"'"fU1'iimltf1 'iibri.'ii;_Jm'ii Jh(rln'I-, 

2) .pb rJ .r .,,.,, .r b frf ,,,f, 
:J) mrrwa7mftw'ii 1,,,,r,,,,,,,f,,,'i1 1fh{J1111-, 

.f) -6.116.w'iiwltfr Jl{'J "'l 1 

IF ""'LU'l'i1/, f'P ,,,,,,,,) ('"' {J l"' 'it[I "rn zbl,,, r.w.r "'r 111n.w1{l 1 1:'f,,~ frl1l111/ 

'f"l"}/1.p'iihr h'ii UfUl"'f"'"'""'"''J 4.Ulr•vt• J"'lf'W"f"''i'"''lfr 'i1hv6.'iizJ,,,'i, ,l/,(iln'lfi 

~!·"·,.,.,, •Ir'"• "t"''i'YP.'J /,'ii 1:rfi'rtl.If• ,r,.,,rlPli'' fJ-.,,~·L"d' 'l"f'Jf.1•r'· ""' "fbr­

'"''1•l"L 'l"l'Jp.p[!' fl/,,l'fftf• itn1,Jl•J!f'' •l,/t!1hr11/t 'l"f'J.11.J!I'! [,,_ Jfil1r"'J',,,.,'iifrl1fi 

l1 111r<lrmfrl tm'iil' l'"P"'l 'lnt• 0 P.J!£11 

N·ilwrJ 'lnr'*fi.e'iibrfrs LUJh'iiuw1111rm<l1/us,J'iil>11'i1 /,';, fJ.n/11/btfr 'J",-1 Jl•.J![' 

/, ft11/1'itf,l/t 1fusJlfrll!' "l"''i_,!J r,[;.,, ,{/_,'j,.J! f1<Jw'i111/cfw'i;in'ii.p umn11!r: 

""t,,11/U.j!LU'j, '"J'J qn rJ(1 .j!'iibrl• if f1t_n9n1/ /fLU['J r111 {rJ JUI'[, II f'":'_J Ul'j, Jf;~ 
[J,,,1p ;.r,,,, Jur'i,11f'u1'iiwlf'• 1finralr'i1J! urwl ,f/,Lnm'lfi t1wrJf'"' (rltm'i1 ,,,,,r..,r"'­

.-,,,,,,fr: µ,,,,,,,,~w'iifr'i, '1-.J..fusr I; aLwliLr"ILl liusrJ1,,,,[ilJ111'i1 ,,,,,~,fw'iinufr,, 

U' b1111ur1'iib rl• 't"'t''*r"' [rf [Ill'[,[' :Pl• 'lfr/1LUl1w'ii l1n'ii 1If-111U'i1111 f_~: .,,,,r,}t'"' (rl JW'ii 

Q./, wf1bp"fnr.J{' ~usfui/_UIC) I; UJj'jl 1fh/rfn7fr!J1 nrf! /tf1rwni/_1111f I; ffwf'O(lllL-

[rf1111'iir nrnzLL"'- t:.w1fu1r1 

t1wrJr,,,[J1m'iic ( t_LUifri/_mJ ~LUr<>r JwJ1'w"IUl'iiwl1fr 'iibr-6.'iizd ,,,'i, Jb-

p,,,J-1,,/) JbLnm'lfr "- t1UlrJr Jw1rLUUfLU'iiUJlt'1 t:."f1fm'ii 1111.rzf• "ll"" 1111!"1 

,,,.q,,,, . .r usgpw IP '1-P.r Ul'fr 11•f" ! 111 '[, t UJ q.'ii /;: 

1,,,,1'i, "f"'IJw'ii'iibrm J 1fhrnU1'lP t:,"IJ.,,"il 111L'll! (4.mr<tr' Jm1 pw"f"''iiwl1fr 

:.bwj "r.J!Ul'ii zwm I; M1(rlwrftr/_111J "flus11m/d1 •1-hf/>nr.lw9{tus1fi· "'J'ii.gru'ii 

hf'"' l1wrJrmftl1n1'iie •frn.pr f;, "r.J!"''ii .efit ~- b'iifrlus1•l1if_mJ, ur1'ii.pw'ii 
r//;,} I;: 
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{j'f;,111u1/111'i11111./rf/1 ''f{"""''ff{ 'ff•f/>n111J'ru.'JfrUl[f ,/f;Jm/rf [llL'ilf! f11111f ,;f,z­

llllu./rfJ :ll.~ti'i ';,,,, (ir "l"'!'f,,,'i.,'i,/11111uf l1111/11r/111J I; 'hrw tlfr'l_w111111frutfr'i1 J'f11f/1111-

11w'i1 'r"'""' {'~''" 1/<l/1,tf' "{'/.! "'Wf'{'"'' I; llllUf'P'·r /'Wl[WJf"''·l"t"''j, 111'i1h9n11 

(1 """[' r' ;'•[' 1//16.wl1111.tf '1111'i11/n11 1i/11ur:.111l'/"'J.f''i.,h/1111_tf: 

'f~j11fj,,ul11uh fl"''l."''ff""{cl[mb 1{1nrfi11{11J111'i1 r:./:iln 1f/rw11fr'i1, 1/1111/111/111/11uf 

I; 1fjrw\mt•/m,} .[! ft""l'f"'l. l1ntf"l11'i.,Lb111'i.,/;l'fr 1frn/uw'f'"t'd r:.111rwi1brm.fiJ 1w'i1 

p'i1 ,,, J{d [' ·, 'i1 {' '" 'h9 tf1n/11w 'l'f'f w'b <lb[!, 'j, ,,,,,'j, 9 'ff l'J!l! 1f /11f [wb 9 'i,t1w 1nif 111tf1•, 

!:,/,n1111/ n {""fell"' 'i1 {': lf /1111~111lr/ wJ J! l1w 'l'f n'l. t,nrf UJnbb'bm'b brfr 1frn /11wr1'1-J w'b 

1,'j1,,,t(d/1'i1 ::,,,,,j'/,,fwu1 ftwl'nr1 h'i1 w11w'/_w'bml UJfr'b'l- lm_Jm.t{J'i.,bl' , J!fr1F/1111-

'lu1'i1 ,/ fru1 9111 (cl/"'- 'i1'i1 bl' l1w J' 1f b {um'bfrt,ml1w'b /11um'b111 {"f 'j,b [', n 1rn'b 9/r 9 ["L­

f'UIJ!Ulb }[tli.f'~' 111'bfr ff' !"'l"ur:.111wml1 l1w1rn1.9r/_wJJ!l! /,_ '-wmt,mfcl!11L'ir'irbf'f! ' 

•ut'l- /iJ4,,,.r 1, 11,,,rormfl tni'bl!' 

l/'frm r:. u,l'fwrJ-J!fr 1//rfw1t,{! 1finrfrnfun11 l:,frt/Lwt,w'ir 11n11Jn'ir'bbf'l!' 'l_bf'1f111-

!fr'i1 1fz1uf1Jwl, 111h11wt,f! /, uuw11m/1l1 'l-bfP11rtfw9frwtfr wuwfr-6.w'b[! ( y_b111f­

UJU1t1frf.wb[! /,_ 6'bzmtl1!), 'iruL!'j,"1/,-u mru11pb{' 'ff['.[! b'i, urw1fru 1fbmw11wl1w'i., 

tlfrw'-.111l1fwJ4,fr tf111u'bfrt,'bbrfr'b ( frn'ir'irb11fr'b "- ru!l tlfr¥rrntfwu'bfrt1'hhrfr'i1 ), "'!'l­

"iw111f.w1w•f l;l 1frn1/1nfr11/111.1f h'i1 'h111u'b.'/ r:.w111f1111-flt11L'h'irbrl!' 

/•'i1z.111h1, y_h11tfw11111frii.w'irfr 1fnfn/11nLtff! UllZIU'l_ /; phf'nuf tfb111urr1/r 

/in'ir'irbrfr l.r. 'irt•w l;lht,mrn'irwtfr'b 'lw'lfr tfw1/irfrt1'irbrfr 'l-ff'l!f 1fn•fn/unul, 

1fn/1111uf ~111u.'i1!1 1/111/uw'l1fJur51 db[! /, uwb'l.r}w_1f mur11p/,-l' "'lnrnrn"lfrlt f1wtf 

w'll'b'l'"'"'"[/1'ir 1/frii.wl151L11 ( "1fr'i1'l- , r:.b'l"'-'t• 'lw'lurtfr'ir ) , nrn'b.e, ,,,_'irM1111Lnr/ 

murrpbf' ftwru11.91/urJJ! nL'irh'i1nuf b'i1 /11fruu1 "'"'f'Pbf' 1>w111!1rr<{cl£11L'ir'ir,'.,['' 

ru1'ir11jfill t·{ phnbw1/nrr/_urJ 'j,tf11Lz/1 nrnz Jw1/U1fnLtf ,,,'j,l).urr/_wuut('Wf.utl/t 

pruz/111/11" ) i.1,zm ,fl! f111111n11 I; 1fn1/rn/uf;l tfb111""Lf 1 tf(cl'irnlnrmrutfr'ir "lur[­

J111'i1'irht"" ,r ,f!,'l 1>111111r51/1 , l1ru•w<9r/_wJJ!l! ( {'["'{'b'lwtfr'ir u111r11Lt,m•1Lrru'ir) "­

'i1[fUI t:.u11fa1{' ,,,,,/,'l.Jbl 'i.,n[' 11m1rn1_ ~U1nL{'U1[/r'ir rffr-6.•ut,: lf.!'f 'irn11, ruft'irflwr­

(clu15/1'ir w'ir111wrf'"f' 1/frii.urt,[' ur'ir'i,z,,,'j, f1nr1ffi1wf1/r [IU(',/Ul'jl W'l'f/;SnL[cftw'ir 

111wl1 /, 'ir(J111[rff1/11uf I; J.kur1fn/11m{iJ[w'ir' mb7fr I; 111'irb'i111uf "llru11m/1t, 'l-b­

•in111f1u.'J/1mt/1 """l'l""'tur'ir rul1m ( 'l"f'Jn1Lm{cl tm_'ir }• 'ir1f111 z/1 tf wuhrl! ( t,1111f 

tfu111'ir/il1'irht'f!. I "'!'/ Jwr/_urlnr/ mb'l.urzwrdr/_mtf f,'j, tlfr1ftw'ir9 'i1~wu11f1111fp , 

"f'f [!'ir{Jw,'/.f''"'f 'i11f1nzf! 1ff1 UJWr:, phn'ir111f_iJ1111f1r/_n11f /; (/{w['Jhu /db 11fr11-

111btfp 'Lf'll'/"' ,f I; /rr !:,/;'irwrw'lrfr9), r:.bml11u"lb11, £.'ir;mffb w1'irmh'l. 'irr/_wqmtf 

~, '"!'f J111r/_u11fr 1fhm111'll.! 'irnrfr9 p(nt{'b'l.ur'ir111.tf I;, w'iry_wu1hl111[ J111/1111r/_w(l 

J bf11111'ir/d1wftu , 'ir 111z/11w mw'ir.ef! P!"'P/; 'lw 9tf 111'ir )'_/, ["f m.(cl !w 'ir J./1n1/: 

~w11f1U1'j_, ,,,,,, I;, nf' 'irtlmzfr "f/UllJUlf{{ 'fbflrnr1fw9frurtfr b'irflrurt,r/_wJ 

,)1u1/wlf! • 11L'iil/iJu11m/ tu!l l1111nn<,'Jr/wJ.[! ( tf111'z,{'u19•/m.t l1u'['Jl' fjw'lrulfr'ir 

p•u'l""ff'fi 14 r/_hr•uf'!"'Pb'l.w9tfur'ir r:.b111!1111'i1J!nrf 1:,frtl .pwtfr'ir lpwq/1 w1fLLfr 

'irmt•f' tfn11w(~wftm'ir pinl1'irhr) , !111L'irh'irw w!l r:.1u111l111Lflt111'ir'i.,Lr, l!lfr'irfr t,n1f-

1fwrJ i/_/1{,,w/1111 J (ml;,, "'2.f'• XIII): 

lf.t 11 "I /11u1i[, 1f /; 111ru7111ft111 'i1 1f /11ur:.11111/ mJ ./) ';,/;{'fr /1'i.1 t"i ln1 p ""I ""l-l"" -
fcltw'i1, w['i'UJ/iU /;l 1/fr-6.wltf1 1/1111frn{111fm'i1 .;/,,,, 1f{111111fr'i1 1/rni/rn/11t/_r11 1J' I; 'j, 111 /,_ 

1111wb9 lllllflll'J""" rw'i1, nrl.! /, .;,,,'i,'l-/111w'b1111f I; 7(""'i'.'J {'"l"!' :,,,,,,,f1m.­

fcl tm 'i1 'i1 /, f /1 1frn1/1 n /1t1f ru'i1 "f UI u1f.1111tf.!: 

ii.tu 1fL[rlnr1l! 1900 [cl1fwftw'i1fr'ir UrrLlll)'_lllf•'t"L I; z1/h11wl1w'ir /1'irdh'irh11 

f. rfr'hhtl!' fl'/;fln11fr l;m fcltnL'ir[! '1•u1w'ir111 tf I; 'irr111'b11uf, nr Prfr'bhlfi tf1u1f­

Lfrt/1 1ffry_n9n1/ •/rn11dw;rl11f11'l 'irtlmzfr 1fwl1brb11fr'ir P liq phn'i11/u11tJ!fr u11ut, 

'bbrii.'irzr/_uLtf I; tf/ur/_ruJ /,_ t,n1/rr/_wJ ( r:.h mbw"lf,,, 11w1,J.1, ltwr•>p,,, /Jtm_'ir 

l1Lbb9n'l. /,_ .vh 'l-b ,'Pnr1fur91/11'l) "l"'l.UfW111[W 'l'i.,'lfrlt D utf mrwtfw11J-nr/_, 

U.!" o"fb{'w9frwtfr l:,f;whw'irJ!nr/ 'i11f11Lz/r tfwF•irlwfr'ir ffi111L1f I; 'l'i''l-w!fr'b 

ub'ltfb'irwfr 'll'"Z'fwr:.bw.e ('irl1. 8): 
f.bn'br/_urJJ!fr r:. wf'wpbrm fJ !'IL'j,£! 

Lf'j,'l-"'[f'ir uh111fb'irmfr tlwfthrlwfr'i1 ( F)' 
11 urrJrmfl1w'ii }_w•fw"'frz I; 1! 11111 I'-rfr-

'i1blfr, w(i1 I;' _r; 

HB=£__ l1q ' tftf2: p . 

'l"i''l-"'!f'it 11b111fb'i1mfr ,f,,.t,b11h11{!' 

F = o.Dh tfu ~, nr"'"'L 

0-'ir 'f'ir1/1ltf1 111rw1f1111ifrJ'i1 I; 
utf-nr/_, 

h-l'' 'i1r111 'ir/;rf,,'i, z tlw51 frm1mL­

fiJt11Lhf! 1J'tf-n1/: 

' 
d 

'i4. 8 . 11wp t}p r11 flpu"i.J 1_rn1r.' w11!11fw'b 

11/11l·dwl1 f!.. 11111 /~f'l~'J,f;J f t 

?•nrJ'i1wfl.,,'i1nrf,'j, w1fhlfr f:.w111fw11 I; 'i1b,.-6.'ir21fw51 /un1,,,,[Jtur'i1 •/rn/uur­

t•hh z.m1/,/;l !:,filnJ!f• "'l""'f"''ffJf!_' d-'ir (u/uw1'ir 111t/!•tf• 1/1nJJ!' I; tfi'ir 11uf) : 

ll.!'l- UJ""ni..w11.m[ 'i.,br-6'i1z1Fw'i1 /11rrr111/clt11L'i1'i1 1ur111111:.w111111ul h'i., ,,1;,1,fh'irm/1 

It 'l'i'1/•ltf1 111rw1fw,1Jl,rr11/: 

S/;'lw'/1'/'lnr/ l:;-/1 "'t'rf/,-./){! r/_/,l"'t,f2!"'l p1t1'i1w,\1~fr ,f/,y, ljtJlll w 'iJm5i.p' 

H B= 
2

p - l1q ' 1ftf~. 
~D(D-·- VrD2 - d2 ) I • 

ll.111 111u'i1wdL.111.1f P-'i1 "- D-'ir ( u1if.!"'l "luit1f11151~1hr11uf 1fint"\wr!:J,,,'j, 

r:.ruJru1•) r,,,,,,,,,wwm_'ir L'ir: lJl,,,,ff;l"' 9 :.1,,,,n f-rfr'i.,!.Lf1 /1111znrrug111 !.'Ji• "'l'j,"L-

29 



fil1wJp 0,05 tfif l.zurnLfill'"JP z.u11frnul bf, r.bur,e/r "'r'"J,..'IJr,)I!.' d-"ii, 
•""l_IU'fl'DLJ p1Ub1Ud/,_Jr J'bp_ /,_ nrnznLJ ~IUpJpnLfil/IUb Jb,}nLfl1m."i#f!_1 

'11Ur.J.rntfilt1U"ii z.1Uifr11Lflh IUrlU'flUs"iiblm- "- r.,.,zi/-rtJ,..t, f!'bifi11USJ!llLJ' 

11fuml"iibr filntll l_UJIULnL "j,"f1Uur1U'tni/_ IUJU p1Ub1Ua1LJr f.JrJ' .. "i# """' "IU'l_Ji/_IUJ 

t- IU'l_/nLUIU" ( IU'l_o 4 )1 'J."ii'f/r't/r f.bur.e/r urrlUJ'IU'f/rtJ{! ~111frblnL9 ~burn 'tlUrJ­
l'llLfil1iub [ii/riff! 'furbnLJ bb IU/'J 1U'l_/RLUIU't/r91 

flr"ibuq/r nrnzif_wJ 'tlUrJrnLfilJIUb J'/r1Ui/_nrb_brl! LJrLb"ii r.1UJ'bJ'1Uurbif., 

... bf.p1Urfbzur !; IUJ'hb J'Jr ifrnralUr'tJ'IUb rf1UJ°1Ub1U" uurb'l,}bl J'/r1UbJ°1Ub 

j 1U1J'1U"ii"iibpi PrJr'llbLJr J'bfilnpi/_ 'tlUrJrmfil JIU"ii z.IU+J'~"ii f.JrflhlU'tlU"ii "flU/­
IU"ii"iibr"ii hbo 

' 1) euur PrJr"iiblfr J'nur 450 J'/r1Ui/_nr/r9 IUifbLJr 'tlUr<>rnt!ftnt.b m"bb9n'l 

J'Jr1Ur.1Uli/_1U6.e"iibrl! ( J'fui/_IUJ "- 91UJr J'fulUJb'lJ'if IUJ "i"'l"flUur"iibrl!. 

u"i/rurlU't l_11L'fntbbb['f!' 'tlUf'tJp J'p1Uf.1Uli/_1UJ.[!"iibpf! £. IUJlb) z./r ""'{'bl/r 

1_1Uifrbl 1U/u J'bfiln'l-nif 1 l.1U't1Un.1U't 'l-b"i.en1.J' ifrnpd1Ur'tJ'1U"ii rl1UJ°1Ub1U~ 

ffl'l-H"ii Jr"ii.ee · J'bJ. z.wifrni/_ 'tb"iifillUrH/r '1-bf/>nrJ'1U9Jrw1/r• 'l.'llUL/rnrb"ii 

~•fm/u/r Jrr a.£.l!, ifrnralUr'tJ'IU"ii ui1UJJ'1U'b"iibre 't/uwfuuri/_b"ii "- 1nif11UL"iibre 
f.~J'bJ'1UurbLJr z.b"ii L/r"ii/r1 . 

2) O."iif.p1Urfbzur !; ,,urb'l_.}bl ifrnralUr~JIUb IU/b"fJru/r "f1UJJ°1Ubbbp1 nr 

ub'l_J'J'1Ub f.bur£.1Ub.[!ni/ bJ'nLz/r i/rlU Utn1U9i/_1UJ. f.bur.ee 1UJ°bb IU'b'fwJ' 

nL"iihblU 'fb'flUJ/rb ub'fJ'b'burJr a£.1 l.IU~IURIU" 'fb"f.f!RLJ' ifrnrawr'tJ'IUb e"bfil1U9-

.[!nLJ' 'l"b'l-/r"/r ub'lJ'J'IU"j, auz/u1Uur1Ub.[!f! "f!bfil1Ub1U tn1Uppbp "ia1/J'1U'b"bbpnul1 

b[ilb ifrnralUr~ifn'l 'b1n1.file zlUm 

J ~d If p1Uifrm't !;. IU"flU uri/_/1Ul "flUJ-

w·. V,/ / ~· - , J'iu~bbp:LJ' 'fb'fJ'/rb'tf! zu.ur ~fun-
V/ rlUUIU urw l• Jru't 2_1Uu1, 

~IUr<>r/r '1-b"i.f!"'-J'' pnlnrni/Jr'ili 

t/r /unp1U'bw: 0.1'1- '1-b"i.[!ntJ' 

t;. 9, <J.'r.11}itf. Uur~fr uJ-lufLU'r, urLUpphp 'tnbUIW~urJr urb'l/r z1JrJ'u."ii "f1UJ-
it1Up~pnLp 1nL'i. nL 'l.ksn'l 'i.1nLpbpf. 'l/,"l.~nLll J°1Ubbbpf! urwppbp 'tt/r'bb"ii ("b~. 

(f,,,,J,,,'r,J...,~. "l."'l'/...,'r,'r./,pnul •fonpJ....,pi[bL/-'°) • 9 ) 1 I '1-b"i.f!nLJ' 'l"ii'l-Jr'te i/_rnp-

alUr'tifn'l "iitmfil/r f.bm ~z·Jri//r 

.i'b6 J'w'tbpbuni/_, II '1-b"i.f!'rLJ'' z1Uur 1frn.et' J'1U'tbpbuni/_1 r 

tJ'IU"ii p1U'b fil11Lll z.urlU[nL "- 1finpawr'tJ'1U"ii J'n1n1Ui/_nr "iiJ1U"iin.:./l111L"iif! 
p 

"i lUr."fwbbtnt f.1UJ'1Ur f!b'f11Lbi/_1UJ. !; i/_bp9bbl -=CQflSf1 u,'f 'tnbUUJIUburb oz . 
(!lltn rOCT-Jr. b1UJ1U6 ifrnralUrH.n'l "ii1n1.[il/r IUJrnL[il/IUb[! "- "il1UuurJr'tnL­

fil1-"ii J'bJ.nL[il/1Ubf!, f!b'fm.bi/_1U6 !; . 30, 10 /,_ 2,51 0.1u "f1U/J°1UbbbpnLJ' 

'l-rn2J'1Ur.b,;,.e/r urpwJ'IU'IJr<>e ( d-"ii) LJr"iimJ' !; 0,20-/rs nz. "flU~IUU ,,_ 

0,6 D-/rs nz. 1Ui/_bt ( o.2D<d<0,6D), IUiuJr"ii.e"ii' ub'l.J'bl"'9 r.burn "iiJntz/r 

ifr.u 'fpn;_J'IUf.bur.eb IU,/bb IUb'flUJ' nLbbbntJ' !; 'fb11-w1Jr"b ub'fJ'bbur/r a£, 
uurb'l_J.i/_nLJ' bb rfrnralUr'tJ'wb bJ' IUb "f1UJJ°1Ubbbp: 
30 

2,20 
2,25 
2,30 
2.35 
2,40 
2 ,45 
2,5U 
2,55 
2,60 
2,65 
2,70 
2,75 
2,80 
2.85 
2,90 
2,95 
3,00 
3,05 
3, 10 
3, 15 
3,20 
3,25 
3,30 
3,35 
3,40 
3,45 
3,50 
3,55 
3,60 
3.65 
3,70 
3,75 
3,80 
3.85 
3,90 
3,95 
4,00 
4,05 
4,10 

IJ.'l/nLuLUI[ # 

tilLPU'POltP.811'. P.<1.bP"t. (!US l'Pfl"t.bl.fa, SILPl'br ITbU'nflP.Bll "t. 
l'b&),ll>1.,1trm•1T"t.br1> b<I. 't-rotlTILl.bS~br" 'l-b'l~n,.11 

,,,.,p~f'nL/# /"''I. p/11/./!.• hpp 
pbn~ Jb~nLPJnL'i.I!_ 
(P ~qm.) r,.,.4.,.,, ... P t' 

3002 

782 
744 
713 
683 
652 

627 
600 
578 
555 
532 
512 
495 
477 
460 
444 

430 
418 
402 
387 
375 
363 
352 
340 
332 
3'.ll 
311 
302 
293 
286 
277 
269 
262 
255 
248 
241 
235 
229 
223 
217 

1002 

181 
178 
175 
172 
169 
166 
164 
160 
157 
155 
153 
150 
147 
144 
139 
136 
133 
131 
129 
125 
121 
117 
114 
110 
107 

104 
101 
97.7 
95,0 
92,3 
89,7 
87,2 
84,9 
82,6 
80,4 
78,3 
76,'~ 
74,3 
72,4 

2,502 

39,5 
39,2 
38,9 
38,7 
38,4 
38 
37.7 
37,4 
37 ,1 
36,8 
36,4 
36, 1 
35,9 
35,5 
35.2 

34.9 
34,6 
33,4 
32.3 
31,3 
30,3 
29,3 
28,3 
27.6 
26,7 
25,9 
25,2 
24,5 
23,7 
23.1 
22,4 
21.8 
21,2 
20,7 
20,l 
19,6 
19' 1 
1.8,6 
18'1 

4, 15 
4,20 
4,25 
4,30 
4,35 
4,40 
4,45 
4.50 
4,55 
4,60 
4,65 
4.70 
4,75 
4,80 
4,85 
4,90 
4,95 
5,00 
5,05 
5,10 
5, 15 
5,20 
5,25 
5,30 
5,35 
5,40 
5,45 
5,50 
5,55 
5,60 
5.65 
5~70 
5,75 
5,80 
5,85 
5.90 
5,95 
6,00 

3002 

212 
207 
202 
196 
192 
187 
183 
179 
174 
170 
166 
163 
159 
156 
153 
149 
146 
143 
140 
137 
134 
Bl 
128 
126 
123 
121 
118 
116 
114 
111 

109 
107 
105 
103 
101 

99,2 
97,3 
95,5 

I 1002 

I 
70,6 
68,8 
67, 1 
65,5 
63.9 
62,4 
60,9 
59,5 
58, 1 
56,8 
55,5 
54,3 
53,0 
51.9 
50,7 
49,6 
48,6 
47,5 
46,5 
45,5 
44.6 
43,7 
42,8 
41.9 
41,0 
40,2 
39,4 
38,6 
37,9 
37, 1 

36,4 
35,7 

- 35,0 
34,3 
33,7 

33, 1 
32,4 
31,8 

2,502 

17,6 
17,2 
16.8 
16,4 
16,0 
15 ,6 
15,2 
14,9 
14,5 
14,2 
13.9 -
i3,6 
13,3 
13,0 
12,7 
12,4 
12,2 
11,9 
11,6 
11,4 
11.2 
10,9 
10,7 
10,5 
10.3 
10, 1 
9,86 
9,66 
9,46 
9,27 
9, 10 
8,93 
8,80 
8,59 
8,43 
8,26 
8, ll 
7,96 

3t 



lf. 'l ,I" .. ".,,~ 5 

rocr 9012-:ln-t> uu . .:.u·u:1AJl.'O' tiU.l"crrn'1tl-!Jl~"t. <t•nr211.r11trU."t. 

~-------.~-.---~-J __ ·_1._n1_·u_·u._"t._t_r_'·_c_•1_1s_j_:_r_'.;-'.·-b~l~.-~-~~~,~~~~-
- _ ... - t/>,,11,J.u,plJ_1{rt7 .. - ~ - '-· "'"'= 
i! - "- c:-- :::.._ ~ "'-=> f/Lu1.' I f/};n{1 m.,,l. 

///, 
tfLm1.u11 ~1tl,p 

'i~nt. J"'IJ[' 

<J•nL1-1u11/!l fl 
1flmu.I~J.·l1i1 jl 

)) 

- ... e: '1.11fr11 2/1 1!{1- ,, -t_ 

~ :::1" "z./uliur ~nut- ...::: ~ ~ l ;;~:_. P l1q~L I 11lu1~L1n1_ 
.. :;: ~ 'C:' ~ ~ I w ~ , f/ u11fn1~1UJ/ll' .. ' 
!': ~~ 11111L/J.(n• 'J,l~\ ~. I ..Z"- j 

.;-_;-":: trJ --; ~ 1-=·· I •IJ'li· 
~ .~ :? J ~ ~ ]::£ 

1
. I 

..:;- """~ ~ s: .; ~ :::--- ·~-----'-I _____ _ 

I 
1-io..:-+00 I 

<' '" I 
J.30 

35-;- \.']0 

f} - l• !J ""//,it· 
6-:<l 

3-/t/j lf[fU.1Ulll 

67-,3 
l • " -t·7-L,, 

2-/;!J llftUfJUJu 

~i 73 
6-~:) 

3-/t// lf[Hlfjllllt 

(J ~-fr ,If tt.llf ;, ;J1 
G-7-3 

a -/1.'f I.If JI~// fJI II 

P==300:! I 
I 

P-~JOD~ 1 

I 

P=:30\)'.! ! 
I 

P=!0D2 

3000 ! 
7;)0 i 10 
187 .5 I 

l•' ,0 
.,o 

·~ .5 
1000 
:zso 10 

111,0 
.. u 

62,5 ,I 
'.) 

' 
;HJ()!) 

700 :30 
,,, 0 
~ :,:o 

1 k7 ,,5 

!1)00 !•' ,0 
, .. 0 250 :30 

.. -_} G'.2,5 

60 

[J Im h[' b. 1-.!.ufr "'"'ft. "i"'t'.,b[nL rfu11f ,,,'iuuft.f'' ft.iufur/ ,,,c} {rnpA"'r~<f n'l. "i,J'nLzfr 

,,,'iwu/..Lfr l1wpr>r11LfilJnLb/19 k 'bpw f.wuuin1..[rl1111..'h fr9r Prfr'hbtfr J'bfiln'lni/ 

l1"'t"•1m•[rl /.,,';, l_w1/11f,,,'i, J,,,J,,,'i11uft. "!/;"'./! !; fuuwnrJ/'iJ 'l_l•'t..,,<f,,,r<fhl ,,,1'1 
m'/l"'l'itbrn•f: 

fJUl[IJ{'W {rJJnLh(' nrn2<fnLJ' t r..b,,rhJUI{ t.ml_n(l'fUl't.tubntf'/ /LUJ'p.t ~Ulzr/fr 
umbht11<f {rnrA"'l''t.<fn'l_ 7bui.,,lfr '1'1n•fiJfr urbuwft.I!, pw'l."''ll'n</ilJm'b{' {, 1/fi­

f.,,,ftfl• 'i,,,,/uiuurbunL.r b'[, hrw J'nui"'<f"r ~"'f'Jl'"'fltm'ii{', 'i,.,,fuopn.[!. [r,f,,,_ 

'i""L"'/ w<fl"'l J'bw"''l."'bJn,Pfr uuipn•'t.rnn1..l'"'Jfr'h P"''/.""lf'frl_"bbpfr p'bn1..J/d{', 

.J!.,,'i..1w't."'~.,,'j, t,,,,,rwp.bpnL(iJ JnL'1'f! k q"'pJpmfil1n1..b'iJbp{'1: U.i'l [ilnL[l t w"'Lfr" 

'i;v1fL (''itmpb[ UIJb 'jttpJfr./!f'' npnif (,,'j,lUf'Ulinr t ziuofibt ur1/JU1[ 't.wpJ('nL­
fiJ J Ill .,,,, t 

'J.npr>fr IJb [!buipbln1..9 t.b111n 

fQCT ~fr Ul'l_{"ww_ljfr9 n1111z111..J b'it 

1/rnpAwrl1J'w'i, "i"'l'f"''j,'j,J,l'f'' '1w­

'i.m'it,,,r{np•n.t b'[, 'fN/Htfr./!f' uii/./"'l 

Uf.'"J,f,,,'j,'j,J,pfr \,,,J",,,Awfb, 'i,,,,fuw­

"l.,,"'f'UJUurm.J' btfn•ze k bnp 

1ff>wJb ub'J.J'nLJ't 

'J.n11dbw't.wb11LJ O'IU1LLl'fl1 r-

J m .r b'i, Prfr'itLLfr t.fr'lr"'<ftN"'ft."''i, 

b. ;~lJw't.wJfrb ( J'&/uwbM"'~"''j,) 
tfwJ1fttbbp1 i/.bpl_bru ,,,<fblfr l"'l'j, 

•nwl'iuJnLJ' b'i, uurw9b[ tdiuft.,,,/frb 

J"m ,f t/i l '[, bp f'' I 
l 
I 
' 

4ftqpwth~Jimqwfi uwtCtht:! 
('i.111• 10) P"''l_'t."'s,,,J- !; t.frflluuft.,,,­

'i,,,uf t.b'i,n9fr91 npfr i/_pw iuJ'pws­

quu} !; 'll"''j,l!' <J.[Ulbn1..r zwprlt[n1..r 

I; ,r fun9{'1 nrfr 't.n(iJ fr J-w1rfrb w.r-

11w9if.UIJ- !; 'fb'f/ift.('t <J.[Ulbfr <f bpfLfr 

.l,,,unul nr"ibu ~"'P"'l'frt '1£'4-Ultt 

t •f/r 11nuzU1J'fung, npfr if.I'"' t,,J,'j,_ 
'fun} !; lc}"'~r/ J-wbpnshbt•fr t.bui t~. to. Pr./• 'bktf. ~f'lf'"'1LH"'~"'-,, .r,,,,/Lh/r' 
1'/ lnL qw"i1twl'' 1 11uupb1 ~b'itnsfr 'j,J,l'l!fr'i, J'wum.J 

"

1

i''l"''ll'<f"',j !; ,f,,,'i,J,~f'· 'l"'l'd"'b/r<ffr t.bui J'frwufrb: lliu'itb~fr ~ J"bp_ 'tu.bl'~ 
•/nu/ l;- "lurnLUIUl't.f!> fruft. 'hp,,, J,,,Jl'frb' ub'J.,,,'fl[!t 
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<Pnr/f.,,,ri1t/.ruz 'iufm.ze ·1'hi11 . .r b'h uluzm'bfi ,,,,,,,, '1-mrC!.,,,'l,/,,/{' d'."""'~ 
!Jnr!9 fi "l"'.f!fi ""l'lmfl!,,,,r {' "lmU1L9'i,blfiu 11hrl w'bl! P,,,rC!.pwhnu b 
'1.,J,,. 2[! ,.b'l,f'/n11f 'l'i,'l-fift/1ht :,hwn !).,,,,,,m/1 J119ui'b,,,"l"'"'m,,,ljfi tfJrr19n1_ 

1ll,,,'j,f! 1fbltu•um9h111il h'h 1f(il'bnlnrmfi.'! (1f1111!1mJ L'b)1 9,J,,,.f!fi "f'.r"'i"'/ 

!"''l b'i1 .r11 mJ 'll111'i1fi ,fhr.: 811L'l.fi 6.'i1zm.Fl! 1fhJ111'bmJ t, 'fp111'b f:,JinL.mJ" 

j,'j, 'ffimLLmJ 1f111'i,nJhm11/i {rJ.[1119m/9[!1 nph mh/i fiPL"'lr111Jw!fi'b ;nnnp­
'[,,,,,'j,'j,/;p: 

l'ht"lh" "'f''l-h'b 'i,zhs/i'h.e, 'b.Fmzl! ub,,_.rLL"'9 11m"'l rOCT-{1 "''l.­

!"'"111fi/i:J npnzmil h'i1 1f1nru\,,,rl1J111'b "111111f,,,'h'bLt'l!• "'!"/1'b.p'i1' l!'b~r"'~ 
fi'j, 1i'i''f"''" m1rmil111'lfa&f!1 r1h11'b1/111r),e/i Jhrhn{J1m'bl! " "l,,,!:,b[m. J111Jull 111 fil! 

hutJlllJ 1fht11lll'f'1 mb11mf,1fi'b' ll"flllUL·Lfi 1,,,,,.J,,,,.fJ1w'b[! IL h1fm z/1 r:,,,,uuim.­

f'1111"it(!I 'lf],?,f,,,'j, ,/LJmfl1n•'b(! /l,,,I''l"'i/npmJ /,'j, {'/,,,fi/1'j,b/'fi ilfi;n9nq, 

,,,,/f;l111.'J'j,hln•J /1,,,1f "l"'ll111ub9'i,h1nrf 'f[""'i'.J!' 

q>,,1,;1,,,,1.t11/nr1 'i1Jm 2£! 0,1-; .. 1 tftf /11nr1111.(J !"''{ µ 1fm,epr1L.f /,'j, J11hq/i9 

!:,'f.ftllluf/utlJlllrLluft/i ,lfi2n9m/1 l:,bnw9'i1bln1J 1fp,,,rf1111fut'b111/1 "'!" 1111111' "'!'j, 

"fwu1nu111nq ljwpd/11119111.J lllpuiutJ_Jfih zLt'"'f!• ,,,,)j11uu)'i,,,,qplj1j111J ;f:;,'Ulf! f, 

"'!l'i, ( 1,pt. ""1.""' b'i, r,,,,1,,,'i,,,,pLr11/111d 111111,,.1,,,,fi! !"'·'bl! 1/hr"''lrbl ,1 ~m,,,lf1 
!).[i:fi,,,,~,,,'j, 'h1111{Jfi'b)1 l/p,,,'bn1[ iJhr1119hnuf b'i, 1f1npJ.mpf1J,,,'j, mL'l~ ,,,'j,_ 

!).,,,r{Jm ftft,,,'b'i1Lp[1' /•,,ft 'fb"'llllfi Jwl1brf"'"'tfi'b zbruifi fiwr•lrn•f!"''i,l! 

npnzl~t"' ,1,,,,f,,,'i,,,,ft "'!';, ""'J!I'"',r L'i, ,,,'i,'i,z,,,'i1 /11npmfl1"'1fp1 

'J-t.mwi/i J.f,Jt'i1 !:,,,,,f,,,"l'"ur"'u{u,,,'i, (!huipnuf /;,'j, ub'l.,,,'j, /, 'ffUilll[[! 

l:,wp1fU1p/,.'J'i1nuf wJ'b"/b11, nr hw/mu"fUIUl/'"'""'qwrt t.111r1flw't'b 111 '1.'l"'~"'/'-",'J 

Lfi'i1/1 'l"f'Jfi.f'fi 1f/11nyutf1n{Jfi m1uuh9,pfi'b: '1'mpA1u'bfiqfi ilfi51.n9nr/. "lmm'-"uifil! 

"l"""b9'i,m 1f b'j, w1'b.J!111'i,, ilfi'i111L nr 'j,,f"'2l! !:,"I''" q'b'ff1~fi'i11 lu9tuh6UllflnnL­

uuul1fi 1lfi211,9m[ Jbl1n<llU19'bmJ /,'j, 'H"''i'l! L.. Jnm 100 qq nufnq 'j,1u/t1U1• 

"I.bu p.bnh1111f 'bJ"mzl!' "f1.I1uih9'bhlni/. 'bm.['b 'f"'l1J.w'bfiqf!t Lwfi1,,,pbr."i..tt1.ffl1 

,,,'j,!:,/""rfhzm /; w'bpm•u,,,ifLLfi /11np'f"'.P"l''f"'{ifJn1.b'bbpf' qhpm9'bh1"'- b. 

""'ffl"'UJ"''i,,,,fif! 'fb"'"'Lfi 'i,111•.filfi'i, l!'i,'f!:,n .. "I Jn1nL9'i1bl"' i:,,,,,r,,,r, 

U1'h11L l:,J.mL. 'f"''i17 tu'l_ ( ,f nm 40 6.n6.mil/ rn"lbni,/) !"' 'l f.'j, r,,_,,,,r 

'll"''i,fr Jht 11 'fr"'hn1J fi11ft qnpJ"/1 'f'j,,,,,f l:,[ilfi,,,,11,,,-;, pLu'bqmJ.J!f!' bpp 

1f,,,'i1nJ/;111l'fi "l"'J'l! ilnmL'b111 .r I; pfut'b•/utJ l'fr ,,..,!:,Ju.'iifi'i1, "l",/"lfi 

lJ1uf/i1 /;/ 1111/h·1/i 'I m'b'f"''l_ L'b -6.n.5.nuJ" flt111z111il/11".'!/i /1 'fI'"' r,f,,,, 1fj,,, 11 /i'b 

l.J,,,l1fi ,,, ,),,,'i,pn9'bbpfi 'f"'I'" l!'i111~1bll! 11,,,'i,[,,&L"' t...,Ju1p1 

7.,,f,,,2.l' p.b"fi urwf/ "i"'i:.,,,.J b11 umiuh'f"'f'"'"'' h111fi11uw/.,,./,,,,I rf,,,_ 

1{ W 'i1 U1 ,, ,. (!~I [ii lll 9 .j!rtl 11' t:,/.lln /,/, l rt tJ "UI tr'thh Ill}. UI 1/1 fi'it: 

d-wilm'i1111~l! Lr111'i11ul"'9 !)./,.,,,, 'f"''b'f"''l.nrL'h ilfi ifn.J'f' t""911•,f h'i, 

/119"''b111Ufw"' """'/{'• 6.hzm.Jf!. 'll"''bnuf 'i11/111qm.J J;, 'bilmzl!' phnhw{rfwtJ:•/1nilr 

'}"'/'J.,,,'ii/11/l! 'fh"lfi J.ru/11 "fllllllh,g'i1blmf h!/'.'!'j,,,,,f J,'j, 11b'l,,,'j,l! /, wq111U1n1.J 

'b1f111 2.l!' 
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'/.'1111filtfi i).b,,,.pfi ( uLq,fL'bmfi) Utf''"""''lP'tl! L"'•f111.J' /,'j, firfi'hblfi 

~""'""¥ /""2"1'"'9"'!9"'/ 0,05 tfu D.zunn{il1,,,Jp: !},,,,f1,,,JI! ~"'"'"'f'""' h·'i, ,,.
1
,_ 

11,,, "''/'l"'r:.w!"'9 m'l_1Lm/il1,,,Jp b f!.h'l-111.'i,mJ 'hpmhy .Ffirfi'h fl1J"'P."''j,,,,fi,,,'i,l!: 

/•1lm'bmlnq 11bq1fh'bm/i "'f""""''lfiJl!, "''ll"' umft/i ( 4) t:,.,,,r,,,"flllU1LUu­
/uwt1 111m'i1111ftnuf 'l"''bmJ b51 ftmrJrm.fil1111'h JLJn1[JJ111'iie 1 

'l·r1pahml1,,,'bn1..f "'-'l'l_u1'tfi ubqJb'bmfi "'I'"'""''ldfi 1f/;rtm{JJ ,,,'j,l! Lpphf/ii 

}"'""'l"' J /; "r"lh" 11wrdrmfil1ui'h l"'T"''b[iz !!"'" ,Prfi'hbLfr: 

l;f'f' 111.'l.nuf b'b zbzmLl t.ftnpJ.,,,pljJ,,,'i, "l'"lJ,,,'i,'bLpf! 11,,,,r bpp 

1fmra\111r•'t1f,,,'j, l!'b[ilw9.J!"'1f "'!" lj,,,J ,,,!'j, "i"'l.ru1'&l! i/i "i"'t;,"I ,,,'i, 1/wd, 
"'f"f!n1.'i1.f'l! 'lf""'j,9mJ L'i, !).b­

uti• t"'L J.b ni/' HB10x1000'<10=107, 
Uw 'i, 2 ,,,'bu.lt,,,,r I;. nr fi"'r.trm­

{J!"'5''i1 l'""' flrJ.i'i,bLfr !).,,,1/111uu1r 

i; 107 •'fi·mf nr/.i• brp T"l'a."'11!1-
tlw'iJ d,,,J",,,'f1utf1 qh7plj/i 1n111u­

•lm'l/i')l! b'l.bl /; 10 tftf, phrt[!' 

1000 qq, pL«p ,,,,,,// "i"'::.b1111. 

dwJ,,,'b,,,fie' .10 qplp />,,fi f''i,'f­

:w'i1ru1"ih" "f1"J1f,,,'i,'i,brfi -;,2,,,_ 

Jl1 I''"9 J.'b {tfn1l'bmJ1 

UmltmJfi.G uu1t!'thl! ('i,y. 

11 /, 12) ,,,iJ.bLfi 'bnl' /,. l1m­

Lrtiurl"'l ftpuut1/mn1f ,,,,,, 'l"l'J.fi.e 

b ll.1u ,r "'"Lfitl' ilhf11,,,'i,fifi111-

,~.,,'i, ~,,,,,_,, r'l- 111 ltl! flm !l I; "'"'LP" 

'j,,f"'Zl! pb.,'iJ.,,1/nrbl ,,,,,;:,m'b 

t1hp"ln<f., 111nLU'iJ9 !).,,,r4..,,J'hLp[i, 

"/'{' ['lll pL'hU[UlllUl "''l'fb9m fl Jm'b 

i; {rln7'bmJ I/" rJfi.e/1 9n1.9J n•h.e­

'i,/,{,,. 6.z'lrmnif' 1111'b if I'"'' 
lJ.1u J111Jlfif.p /).pfliiutftm'b L~. 11. /lpft'bblfr l~U11w.rf•'b t!w1lLf·~' 

dwuhpp9 h'b Lr't.11• LJ,,,ft'bbrl!• 

"l"''i
1
,'J/i.'J J'b'tfi rf111Jf'P,'l ljUtp11/uid- L'i, pbnfi~i1Lpf'i [iu'f iltn•u[! l:,h'b1_nLJI I; 

'l"t"lfi.e/i 't.n/il[1'b1 UL,,_ru'b[i •fr"' 'lrif"'a 'i,,r,,,21! -;,,,,1-;,,'lhu 'i,,,,fi1utpbn'&1[rnJ 

I;; WO l1q mJmJ' 11-wr1a,,,-;,P'11! ilf1'btb. 1fh11t "l""nh9'i1b1fiu1 brp 1f.,.'i,hftfi !.. 

"f"m'mmljfi z1ftJ,,,'j, nuf[i t.npp'fnbui't.w'b P"''l'"'l-I'Pl.f' JballLflJmhfi. qbp.,,-

1f,:rr,,..,f I; 'l"'rJ.111'i,p1l!r ftllL'b'fnL.tf qw'&qn'l_ 'l""l"''j,'"/lfi n1.dp'i,
1 

"'!'f "1"'1:,p'j, 

'l.""fm'i1,,,f1'j, m 'i1pw J,,,!f1p'b qm'bqn'l_ q'b']/•fie fl"'.e'bifuuf b'j, [ipb'b9 ~ p'bn1.J, 

:· 'f"'r•a.w'i,[i1fl! 2•urrf1_mJ /; "flllI'"'"I e'&fl,,,9 .eni/.1 Up,,,'i,ni[ "'"i"'t.nqqn1.J" 
~ 100 liq 'bw/11,,,pLn'bm ,{I!' 
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I\ 

I\ 

i \ 

llt1,u,,,,J' zu1111ffrtl!' C./,111/,_wuilw /, nLr1mJ1mnr/1 mm111Jm1 1frubne , 

"'l""mt1b'i,,,,l,,,'bwt1l' b. b'lm'i1frltl! uiu11111/111 J' /,'i, 1'·"/fr 1ffr 11.,,,.r, wu1w "lw t:.&­

L"'- tfwJm'i1w~fr f1lrnfr'b b'lw'bfr~fi J'wU1f! 1/m/11m1.!1nuf I; 1/m/"mltlifrll! ' lJ.!cfJ' 

~ 11uwh.[![! t:.wl1uu11ul/ '"-'l'l"'ftl[t1Lb /; 11111w'imuf, z_ m111f/1}_h 11!111n11f /; "/mmqbl 

•1LutJ1 J'l""' l1n'IJ'l!1 •{Lpp_111.1f b'lw'bfrl1fr J'1111.11 1fwmf! 111'i1p_ wm1111f I; l:,rium'b­

.J!l!' fL 2_ut{'cf/rt_{! ~Wh'f I; um'i11flif (rb11h1/wJ.[!~I IU(Ufb'i1 /)w'i11/wJ- 1;_)1 '1'wr­

d.111'i1fr1f! 'lb''iP J.m/u "lmurli!J'i,[;LwJ mq m1111111f b~, 'iuf11121! /, ~W[•O[""filtm'iic 

"t'"Zbl'"- t.1111fwr •JmiuJnLJ' '"!'i'"I''" ' fr'ii}_UJb" "'f"l/,'i, 'i1z1Jb.g 1/hrl1mJ': 

'-1,,,{,J(m<{<JJ111h t_1111fr1fw'b Frfr'iILifr tfL[ilm;. /• Jf,J mwu1_bimf'tnLhf! 

'j,r,w 1zqw[1115u11(d-!111'b'b l;t lf.t" J/;f'm1fr 11111'i111'lu.ll!! J I"} I;: ~/,,11/•w"fbu 

,f/,J I; 'iJU,J, 1_u,,/11fw'b -6.z1u.u1111filtn•'iie1 llr•nz1[11u f I; Jb w w'lfr tf/r2fr'h' J'..,~­

f'"!tm/•oi•mJ<lt"'-hf!: •/.f;/'2.P'1111 "lwt•fw'i1u11Jn;1q11ul I; hr1w~1 mf , "I' 011u1w11nro-

1J1111 'l'b'l-ft~'i,brfr 1_u,,frbl'l!' t:.w1fl,,fmmwo 1fl1r11u11'i,brft fd-/, {""P! "'f'b'l'bLrJ• 

( r:.mwfrlt~'bf'f') l wtftbf'f• t:.hm , w'i1t:.w1fh ,f111m 1111/b i/• ,f,',,) J,5,, ll h,,_,tJ' w'i1 e'ii­

(cl11'.g.f!"<J' 'lh'Jpl[p mwl1 tfi111uf /._ 'iirm 'i.f,!'6.hz1!'m'l1{' 'IP,f u111•nr.1f /;'j, J'bo 

.J!whw~n<f'tw.ip, urmrmo111fl1m'ii 1fb y_ /•rL'ii.'l l' !'"l'/,'l "'PU1hU1~m'b t.m1•­

/ilmf't11i'ii'iibpmJ mmrpbr1 nL'l_'[_ntfl.11u1fp ~nt7.'!imf'nzqmJ , t:.wurfr~'iih1r1 
11wpJpmfiltm'iic 1_mtft'1Lfr" nmw.'J•fm J b'i, 1f/1r_ /1'u , t.m11u11um111'b /, uu11nt'l 

miJtmlhh{': 

Grp <fm1•J.w1•'t'l"'l '1 [, .,,uri/• ~'!"'fd-fr ~1111,J-1,,.,/Jt.,, 'j,l! cum Frfr'ii btfr 

-JJO J'/1wqnpfr9 w1/hLf1 i; , hpp •1h111urll! 't'"'f 'i't"" ,,,,ft'"'!J'Jwa wrmm.f!frb 

zbrmc pwrw~ 1; (0");.8h ) "- J;rp 1 1,,,,wll! 11,,,.i 'ii1 .. ., •lt''"tfr t.wrpw11'b 

m'i1/;'i111tif /; l]-h'fftltfr /,pf[11L mrwJ'uu1J/19 mq/,lf. ''"'./!{' f. ""''b{' , 'ii11m ltm{'J­

f'"'filtn<hf! f_P l1mrh£11 1_w1f!1l "'!" J'b/il117nrJ1 (/.!" [cl h11111-fd-tn1'ii'iib11/1 "l.mm­

-6.wnnq J'b111w'l'bbpfr limp<> r1nfi'J11<'iif! 1_w1frnuf L'i, 'iim l_,_ "'!l J' hfln1'iibrniJ1 

'1-rm'ii9fr9 J'Ll1'ii I; "lf"U~mfrl1wt11•J' IUIL llllJht UIUJ[IUI01_m J lfnl1iJLLf1 .tbpn'l-1!' 

IJ.nl11JbLfr 11nrJfr,e/r U1U1pwo1Jwomp!m'bl! "fW[1fm'bmiJnriJmJ' I; "itrm­

"hnq, "(' ft"'f''ll""fltm'i1 1_mp1fm'b wbt.rwd-b; mmfcltm'ii'b wiJbLft t:.mC.wJu 

'l'fm,gq111J' I; u1n'l"I"' urfr (/1iutt UJ !I ,f frw r:. w 11 ,,, JJ!fr ) 'i,,,,J' u1J' zml1J' Ulh 

( 1fp1.iw'ii L J'f,,.uJ'b'l1f1fw'b) -6.zwmfcltm'ii'iJ u111t11qhlnL t.m.lmr, bl'P umm9-

<{ma l1w11Jr111 Jcltn<'iif! t.wb.wfu 450 Jfrw<fn1•f:9 1uqblf1 I; Lft'iinuf cum 

P r•/•~,Llfr' 

!!11111 IJ.n~1[bLfr ~mrJ/'111/Jtni'iip 1_u11/11/1111f !; U1[J'u1UU1J19 ~mJ' lluol1Jp 

1fp111'""L'f wJ .pfr9 "/mm{'tuumqtuo l1nh[! ub'[1fb1niJ pnpJ.wrl11Jn'l 7bmwlfr 

J' w~b11hufi'b , n11/1 'l"''lurp fr mhlf!nt bl!. 120° !; , f1wJ' oq mw11nrJmJ' bb 

tfJuqwJ "fn'l_"fUIUlfr9 "flUln('UIUUll//Uq l]-h'Jfr/11 fl('fr UlrlUJ'UJ'f/10(! 1,59 UU 

( 1/16") I;: Gpp tftnrJ.m1+Jn'l 'i11fm zfr l1w11J1111</ilJ111h[!1 [!UU1 Frfr'iibtfr, 
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2.'JO+ 'HJO 1lf11ut/nr!· um;,,r,,,'i/i,/,111111F f;, Ott"""'l"l"hfm.•f I; 1,,,cu " 1.;(J lt'i 

pbn'u1/111').J'' /'/'/' /i'" f'')[""fd·tmhr_ 700 1fft1111fnr/1!/ w1fhtfr f;, '1-UI('Z\J"'l o•r 
ww1f- "/"h/111.1f I; l111'i1 11 GO liq f'/;11'u1Jw r) .[!' fi 0 ---7-2/JO 1f{11111/n1• //"'f") /1111 . {rft'"~' 
'lh"f l)"'-'f O!J"""'1 11 /.tl 1/111.1f ~- •t~' 'lf,/f /, 100 l1q 11b11'iu/wd.f! 1 

::""' fl•,, /11/i•t/1 li'"l' ')f' 111-{iJJ11Lllf!. i.""/1w(b1n{Jl111.'u jmbft, "'!'i' 1[/;(1111 -

91114111~1 {Jf,,l !;: <,_,!"" ,f/;J111{J- l"''ut! 'l'"f"f'"J I; t1n'i1ft 11,,,.r ,1'u11-ftlJl1 'ubr6t!'i1 :_ ­

Jw'u /unrmfil1111.'i11~y· "/1.J!'"'i, '1'"/'J/' I; 1f11111!!.w1•!11fnrz ~'l'nfilf! , mt'u·R"''u 

4-'".f!/I t- J1"tr1""1"'~1w11ft 'ut.r6.'i1z1f111'i1 '""l'"'fclt1n'uc 1. ,fhJ I; f"f"[f! (g11c:r 
Jm'i1,pc) : U.t'u l1mr'l"'9'f"' ,f I; 'l"rJ-ft.J!/' ft'i.t11-/•i1m"'"l'ft •fr"" 1fint'a'"l'l/Jw'i.t 

c'u(ilw9.c 11'-''' 
'1·111 .. a/1.cft [1b1/1l1w111nr['_ (0,002 ,ftf -&zm1n(il l""'r) mbp ulL (C ) IL 

4w1,,f/•t• (B} u111~"Fl",//1 lj/, 11wh'1-'Lw4c Jwnwl111_1f ~- f1w1•Jf'"'(ill11Lb[! 9"'l9 

mmt"' '-iu1fmr• bt•f' tJmrd'"['ltJ"''i, l!.'i,fd1119.[!""f o'l"'"''f"f'r),frruf I; lln'i.t , 

lt"'f'Jftr 11111'i.t'1-'l'"//['_' l• rP oqw"''l"[1<h/_11LJ /; 'f~''lf,/I ' 
C 11urh'J-'liul1'i.t nL'b/1 10) p111Jw'i.tnuf' O-ft9 1ffr'i,t_f,_ 100: B ,,,,,'i,'l-rz"'4l! 

'bmt'b"lbu 111.'u/t 100 pmd-u1'i1111_J' 30-ft9 1fft'i.tt_"- 1.10, mtuftb.pb B uw'i.t'l-'Lwf/['_ 

C-f• 'blf"""Jwrfp mbrzwziu11rf1[111J- I; 30 p111Jw'u11ufn1: ll.111 111brzwzwr11f-n,JJ!. 

l1w111wp4_1uJ I; B 11wb•J-'l"'4/1 911191FnLU.[!'iJ/;p[! 4111pqw4_n11bl'n '-"',{"'{'' </Jm­

'P"Lll ,fbm•"'l~'hr/t '-,,,,fmr , 1111/J'"L Uf"'l1fm'uubr""-'' 1f1nrC:.m1•4'-'Lr" • qu'l-ft'rfr 
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lf.l' ,,,,,, .f'fi"i1 "I"' t ,f iu'b'b I, l' /1' y_ J, l' J,,, (cl!"' 'b, 6.'b z1f,,, 'b, rn m'p l'b l' 'I"' zud.-p p, 

,/fiy_
111

l1
111

fph f.,,,,,.,11
/

111 lfJmJ"i,/,1'/1 IL ,,,!l 'fnpon'b"i1bpp 1fn1/w/,,,fm'b l''b/clw
9

-

.['"''f ,f J,,,,,,,'Z"j,f,p/1 1fhy_ 111h11/1 /,"j, 111 'bb'i,,,,,f f/>mq111tf1'b 1ft11/11111rftnuf'b/,l', 

"1
1
n"i

1
9 t,,f,,,,[,,,,"j,.['111/ 11wl,,1Jtjnul' I; npnz,,,~/i 11mpnL'lmr,,

1
1111tf1'i, 1/fib.m~: 
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l:fdl, 'iim/110/'n.f! p1f,,,'b111'i,,f! 1fl,111,,,11'bht'P """l'Pbr ""'l"".ll"""l'"'!P'i, 
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ff bur 111 'l w'b I m/J b r m_J, 'I-I' ,,,'i, J! 'i1 ",,,r"' l "I,,, 11! w'i1'i,br111_1f ,,, "'.J!."' .'!~' /, l ,,,­

k uwnb9'i1bl"L /!~1{rJ"'!J.f!"'J, ~"'I'"'l J,'i, mh7Jt 111.'i,b~w1l r.&111b.11ul .'pfi1Lf1~1u­

,efrJfrw~w'i, 1'1n/11wrftmJ'i,Lrl!' ::.111l111_1f, PJmt.l''l"'9"''f, "'L"'"I'""tfrli 1/111/11w11-

~1111f'i./,r ( u!fr'4'1- Jl.mwrzfr '4hr.efr'i, ''"'"'".'l""'d.eft 1!/1 J..!tfr 1fan/11wrl1111Jl! Jld: 

"'IL O.bfi), .p/11ffrwl1w'i, Jfrw9111[il1w~1 'l"Jw9mJ, "'J'I- J{1;.u9111{J!w'i, 11-fr11n-

9nuf, !:,.,,1_hu1ul .'fom2fr "'I'UJ""l"'"""J, "'/If 'Pw'l 11, l'"Jnuf r:./11/'l11u~111'ii 

lpw'lmJ, l;1_mM1m/rlt, /;1/mf,~111nfr'I- b "i!'t1frmbl1111fr~ 1/1n/11wrd1mJ~1b1, h_ "'!l'j,' 

•l.J,11£! /cl1f"'t'ltwd wJh'j, .f/1 tfm/uwrl1J,,,'j, "II'"9""l! if_/1S.mltfi 11-/1<11-

'fr=J'j,brmJ 'lI'w'i,91/wJ t- JnL11111\u11111,,f1 i!J.bmf /,_ r.wp__n'[1_r11 J I; r,t,2wm­

fcltmifp 'j,ftwmll, rn"'I'l'bf,/,l b nrnzl•l ,fj11ur.wltf'-"J-J!f• fW"['U'ff"IL{clJ1n'i,'i, m 

2hr1fwum/1fiw'4e, "t'I' 'i,rw J/,2_ mb'lfr !; ,,,'i,/,'i,,,,_J w!" 11,,,J w1'4 •/mfmur-

1,,,, JI!' 

1f'/1wr.u1l'f"'JJ!'i,brfr 'lbrJ,,,uurfr6.w'i.fr 1,,,,.r wu 'hhr.f'fr~1 b "'l"""'.f'fr'i, 

'ln11dn'i.'4Lp/• 1famfrn/u11L{il1,,,'j, r.u111bw'iIJ!n1/ mL7/1 111~1b9nrz pru'l"'lfr'i, ~.,,,; 

Ulllrlll.~llllll f'W!fr'j, 1/tn/11111r~m .r~1br/1 r./1J'i,wf1m'j, UJIUlllbUJll(! 1_bru11111411L.r I; 

[rlhrJn'ffrbwJfr/11111/1 Wjb 'fI'"'tfrlfr'i_,, llfl ,,,Jh'j, Jfr Jw11Jf1b J.'jU111Llr I; frr 

'i,br.ef•'i, "''1'""' 1;'4br'lfr"'Jfr '41_m•l"''l"' 1'4 "i111;_wf111'i,1 ll'frJfrmt'4 1m/t1"l 

"i"'!'fw~1'i,hr/1'i, r.1u.f1u"iw111UJ11/11wb '41/1111[U1'fnL/'j, wqtum 1,.-'i,br'lfrw ,,,'i,L91111 

u ,, ,, UI /, J'j, t- [cl L ,,.r n'l-fr 'j,,,, .r fr't" r" 'i, ~IU JllLh \ 'l m'41/ 1111f I; r.w1/ UJ" "'/1 wl12T(lll. -

fcl1w'i1 iffriiwl1111J, 'j,r,,, Jhl P"''l"'Jfr'i, 1fa11/11UJrl111r_1f'i,br mb1£lr tb'i1 ,,,'i,/,'j,,IL,f: 

Z,wl1uJllwl1 '1-b"JJ!"'-,f' ufruwhJ11ul ltl!'i,/cJw'i.1J1'j, 1u[bUJ/•11fr "Jrn9bu'i,b11, "lrnb.J' 

/1 1/L11ln l1urnL'lJ{,'i, ufr11mhJfr r,,,,J,,,r {JlrJ'tfn11-f.'i,wJfrlt ~'"Jmb •/fr6wt1, 

U.111111/rnm/, "'l" ~,,,,; "'!'j, p__brJ,,,uw/1i5.111'i,w1fr'i, "/ILIJ,f,,,'i,'i,hrnuf IJ"'l"''i, I; 

ufr11muJf1 'f"Jm{JJutb W[b 0,/,_{! (11tn['llLf(1J1llLr111b), nrfr llll[lll1" t-'4hr'ffrw1/1 

"iwZ"'I'l' "'"-!"'l "i"'!Jw'i,'i,brnLJ 'i,1/"''l"''l'"!'j,'i, t-: 

'i,~. 17-,,,J ufubJwmfr~nrb'i, pLr•/111J- /,'j, "Jfr'i,'1- /, i)/,'l,,d/ iffr-6.,,,//"L,f 

'jtnb1/n'l Jwr1lfr'i,'i,/,l'fr 111q1ucn J;'i,/,l''lfr"'J{• .pm'i1w~fi /,_ 'l_bl1Jw11wfr6.w'i./r 

~,,, /"'[ Uldm[tl I ,,,'i, 11n rL l'l!' 

lf "'f"l'i,fr f!_'i,7-r,,,,'i,,,<[• 'i,br,ep'i. l;'i.bI''fP"''j, 'j,f'Lll J,,,ftbttb.mfilwJ/1b, m­

wriJ'i,hf'fr1 frn'i,'i,/,rfr /, JJmu "'"'l'I'"'~w'i, 1fwu'4fr~'i,Lrf• r.wJl!'i,[J,,,9 , "if!m­

miu~w'i, " IUUJU1UJ'j,ll'[Ull1w'4 zwrd-1fiu'ir L. IUJL l;'i,l;r'ffrUl'i,/,1·fr 'lmJ1ur'j, I; 

(U )• fru~ "''l"'m t-'4br'tfr,,,'i,' 

T-'it pu19wrl!.,,,~ 'l_Lr1f,,,umpfiw'i,'i. I;. 

S-c' 11/rumb1lfr l;'i,wrn"Jfrw'h*: 

* /;'iunrnuLftUJ-•!"'r"'~•f 1/fb.wfif "L"'l'wdlunr f;' f1/,rJn1J/1~rnu!ffiw~w'!, l'wl"I frw­
u.l:r'f:nppu1, n{'{' J"'-l'"'!J1"'-'' f; f/-/:r['Jn'lfr'!,u1<f/1fiw1/• •/Wllf''!,flw!J'i' nu1nLJ'j,.,,uf•f'f,Ll"" 
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Pb1,,/mrt u/11/,JmJ/ty (~d1 • Ii) L-rt,,,,,J f;, "{' 1ffr~1}'_IL T0 lbl"fw111nfr­

Cu1~1r1 (,,.,,,.J,r/4h1[1u) 1fw111f'b/1 "Jfr'i,'1- 1/fr6.wl1fr "''!""" 1,.5,[,l"lfr"'li' "f"'Z"'l''i, 

u1:[£,Lf1 ,f{,J };, .[!"'~' :::,J,'l"'/I 1/frlml1/1bf! 1 C.bud•w"f/;,,, Jf1\1_IL "'/'I t__LrJ1111Jmfr­

lw'it[_' frlbl"f"'f/''i,.,,,f/1l1n1•J.[, 1U1/f1tfr ftmJmb /,. C./,1[11Lf[ 1/frlwff[" lf/1'411~ "'J" 

fl't"t,,,,,,,,,,t,'"'iir! uwuliy'iiblfr" .l,,,1,Jfi'4c 11'1,,,'4<//1 .c,:,'l"'~ 1/ld.wr1,,,,r, T 0 ihi1-

Jw11u1fr6.m~,,,1•f JL11r1lbfr t:,f,'fmft /,_ "Jll~l'f 1/fri5.L11f[/1 W'[IUUI l;~1br'ffrw1fr UJIU­

Z_Wflbbf'{' t:,,,,qwnwr J,'i, {F C.b7=F u1fr'i,'1): 11.J'I ;i_br1fiu11wf16.w'41111f 1fu111-

Jj1'4r 't"'l""l I; 'lm'41fhl t._' r.t"L"'tl, I/ uJ/1~111- •[frf.,,,r1,,,J, Uw '4r"' l'!'"­

rL'lw9.r,,,'4 (f[UIJ .t:,,,,lJw'i.) lt.r-

1f u1111ufri5.mhb I;: If..(,, 2br.Iw11m/1-

i.w'4fr9 .'f111J11 ilw11fli•fr "iP~"I- •/frf.,,,. 
f1fr W'[Ulln l;'ibr'ffrmtfr "Jlll(_IU(lb 

wifbtfr 1/111.er J;, t;li111bw{'Ul/'' ,;,,,,,_ 

1lfr'4l! ltO.'l"'fr 'l"''i,if/.l "tfr'i,'1- 1/116ru­

l1111 J, 'lf'l"' t'b'lUJ'itw: r:!,,, 11b11w:r 

J,,,'i, ::;,,,Jw1, ,,_,~,r.ruulbzrn luf•'i,fr 

.f/1w1'4 nrnz Ull/lllfrti.w'i1 11w11b9'i,hl 

~b'/_111/f{'' l/.,,,.li,91fur'i, wnmfr6..,,'i,I! 

,,,/,,,,,,/,.,,'ii l'!"'l'" 1111•9•f ,,,'j, /,_ ,,,,,,,. 

,,,,,<;, I'!"' l"''l"'<'l'r""'' 11112rfr £'•1•­
.r m ,,,,, f r6.111 'i1'i,/, I' fr 111ur11 pL !""[cl!,,, 'i,b-

1;: h11f' -~l.'l'"'IC' J_1111fr/19 u11ft.1,h /,. 

!f.t"''I""" u1r1/11111f1 

l.~. a. ''lf.'°Il1 ,, >L11n<fi 1f/1,;u1fi11t_J 

tfrnh.f1rrz 1fwr1f'b/1 UllJUllfl /_/11bf''/fuu;/1 11pu­

:m11/1 1j1n6f1r1/un1 /Jpuh 11/11L1fmm/dt l1n11h11L1 

11111 fu1}mt1· }I,. ,,,r1u11mJ1.; wh/1111 

(l;'i,l,11'1/'"'Jfr !11u.f f""'l'ml1'"'{J1111'4 1ff1lf1'i1 111rJL.[''4hr1fi du11fw'i,,,,f11w[n1• 

UI }, '[Wf(ut l1 111111111111'ii111 J'f1 {, f' fr) -~{, ,,,{,,,,,'j, J'n1f w 11w2_mb11uf /,-'i1 f' J m ('/;-I[ m !J J Ul'j, 

"""l'f/;-1,, ,r,,,,,,f,,'j,~, ,,,,,,,,, ,f I; f'J"'l1l.1rw~1111l ''""! 1[h['mrt"'rlu1111'4mu u,,,_ 
11"'/'i' '""f"l.'J"'!J'fwJ J;, "[' m1rm2_b"'J/1'4 /'J'",nln11u9Jm~1 ,/,,,Jw'i,111/1 ::.b'l11L~ 
,f{,,,,,,,,tfr ,{l,.l_ 1;m'in/n'i - ltml'f'j,,,,/tf1 11111111!!,l'fi /il/11/r1 'll'l""'tznm ,f /,. /•'4.[!'i,m-

111u 1'i1 11t11h11()1/111,r """! ci h11/i /d1ifrb: ~, hu1l1. '"l,"'i', u1 !" 11./, Uf .J!u1,1f f1n•11fbiul1/1 

111:1111!!./'('' "fw//,,, ['J"L['!"l"'.'f1f1U'j, ft!'~""l"'~'~'bI', 1111ffrLf1 1fbd 11l1t• lib ~Ul­

"'"'f'"'.f: !•11f1 f1'ir.f_'~l/ll['lllJb lUJIIU2_LU!]11'[ lllll'[dft{''iJ wtfbtf1 1ff,,) 11hr hb /uw­

'f 11• 1f ,f h,,,,,, rJ/1 f, rlu1n1•11-w t f 1'ii l'J,,, !' h 'i 111 9 11 ,,,'i,' "f fr'i:11 1/11 &wl1m J 1_ b r 1u Pl m -

rf,.-1,,,!!,r,,,'l. l!'4/d '"!!./!"' ,;, 

•/J, rb.uut (d 1[ 1111"1w ,} I' II l "I' •fr n /11 "'/l~llL,f'j,/, I' fr .J"' ,f ,,,'i, "''' 1/1npn fu1_ ,,, J 

I; 'irtmfd/1 uml""'i"""l""'j,' ll.!'1- tf1n1/m/1111L[iJ1w'i,'4 n''lh/19if_m_J /,. '4rw .::iu1n­

'1"' {d t Ill 'j,'j,f, rfi I r.1. J'i1 Ul~,,,'j, ,,, .r, (cl T(/11.J' wdf, 1/1n1/m/11nLfil J UJ .r p: lf' LUI "''l"' 'j, [ 11L­

{JI. rfr r,,,,,,1f1,,•fcl1111'4'i1h11fr 1frn1/1nf11nL{rJJw'i, 1,1,1,_ni1filfr 1/rw /,'i, i:,.fiJ'£1_iu<l- '£rw'i,9 

P"Lnr ll/'/"ufilt111l1w'4 l1lnnhl'fr nr11'4Jw'4 k nrnzJ1u'4 Jhfiln'l-'4hp£!• nrn'i,­

!!fr9 /;'i,, 

1) 2_Lj'1fw1fr'i, w'i,1UJfr'lf1 ,fbfln'l-f!• 
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2; 11 /,'i, 111 qb'i,J 111 'j, 11m11111f1u1111111uJfr'i, LUbwLfrq/1 1fb/cln'l£!' 

;3i Jfrlum11urp111~m111111u1fr'i1 wh1ulfr1Lfr 1fb[cln'll!' 

-J; l;lb~wr•ultuth 'lfrJ11111.p111 fcl1w'i1 t•mfr1fw'i, 1fb(cln11-I!' 

,j i 1fwq'bfr11wf1,.,'j, w'i1,.,LfrCJ.fr 1fb/clml-f!' 

6; 'lfrLwUJnJbwi1111~,.,'i1 111'i1111Lfr'lfr 1fft[Jn11-I! (i:,frJ'i,1/11u} I; r_l't"f"'J/•'i1 

(!'jl'JUl(l:J.111f11fwb !.1.LinLJ[c/fr 1/11111), 
71 "f"'lUfUllllJUI 'i11f11t z'i,bpfr 1f/111f111h ,//,fcfn11-f! ( "f"'l"ftulll/1 f111fr111/1f1w-

f1wb l1kwh/'f! 111•11zf;l'n r:,,,,,f1u1•) /L u1Jl'i1: 
"1.~f..,,lf11 'lfr 111 1111,,,J'bb I' 11,,1,.,,, .'lb Li"' 1r fi ,,,::.111 L'I"' ,, ,e'h Lp fi 11 r ,,,,, /1t1,,,11,,1 'i1 

tihU1bf'f! '1 111'i1bl"' r.u11f1ui1 ~frr1u1111/111 ,f f,'j, l"'Lnr r:.,,,1111h/1 1fl.[cln11-hli111!: llm­
~wl'i' .,,,f/,'j, w'i1qwJ 1ffr111C.ml'/111u.e'bl1r1e 'i1111/11 b'i1/cl111pl11/1111f f,'j, t'•111f1111/1'i1 

iu'bwLftq/t 1 "{'/! r:.w1f/i1ftum1Up1111• "f"'l''l J;, 111111lfr" I; 1/ 11"''"t:,Llfr "'1/J"'l'i1h/'' 

::. tu Ul'J"'"i 1,,, 1f fr,,,!),,, Lil,,,,} .p.'i1 b r fi J:,,,, t ",,,.,, ,,,,, 1f l' l"' 1''"l "'9" ,,,.,, 11'"11 '· 11 I! 

,, f'" 21_, ,f,": 

2. lfbSU'l,l.,bPI• .9.bPlfll.BJt~J u: •• u.u·~I· lrb~·fl'H~ 

·1.111/11nr"l ''i"'/l""lf'""1""'r fcl</11•11!111"~ ,,,, l'"'.f'"''i'f!"Lf' "f""'l,,,11'~' i/111-

/uwiilJi"J·, "£'/! ,,,/,,!ft t 111 'j,/,'i1111J J/1111t:.111t•/111J.r/1 11u111l.91f1'.''i' l11111f """J""fl-

1f.,,'j, lti{J"'.'l.J1'" 1f, "''lbft.91/1111f I; r_l1111fmfJJw'i1 111'i1y_111111.l1111fp l11111f lll111'i1-

,f,,,1fp· np111/r./,111/1 'i1.1111frl/1 1111111111f1m11111111!fr~1 1/frl.u1lf[! 1/1n1jr11/111/hlf111, {'"lllf' 

1; 111111 //m/cl JI" 'j1 'j,/,{1/1 1/inifr11/111f 111'i1 ::,/, 111 1ffr11111fr'i11 •/1ntfr11/1t1/,., if /;' IL 'it/'"' 2. /' f'-

1f111"f "'f"' 'j1111//m {J J111 'j1(!: .9.,1,1,,r111 fclJ"'..,, ,,,..,,2,,,,,,J,,,'i, 11,,,,r fu,,,.,,,f,,,'i, ,J,,,,f,,,_ 

'i, ,,,11 /11111/111111/ 11uf I; ,f Ii"'"' 'll• 

21, 1,,r 11111111 /16.111 'i, fr ,,,'i,J1,t"' 'i, 1,.,,,r 

p1u pa I'"' g1f ,,,'i, ,,,';, f''i''l r:.111111m -

fcl1111'ire, "[''j, m1/hfl1 "i"'l"l. I; 
/,p/,,,,_,f, b[clb gm J,'J 111111'i1.J> 'i1rw 

2 /j /' 1f 11.1u1n /11S111 '"11 /1 1/1n1/r n /11111 ..... 

fcl1111'i1~ ,f,,,,f,,,'j,,,,fJ/1 f!'i,fJ1119.J!"ut 

'll""'f•frlJn/1//i1 ('i.1/• 18 ): 

0 

/,..;;, IJ;r!1z ,f/imw11Cf,lir•/1 11w11!.- !/'!111'11 

If n{1/1 11 /11 l, ,f 111' 

so 

-~ b ,,,r,,,,, m/1f.111'i1 !• w'id1.r111'ir 

/In/' l!, n 1111 11111{IJ1/ w<'t I; 1f /, 1111111J/1 

u111nb9tf111'i1 du11fw'i.1111llf1,9, 111b-

1/mh1{111.1f ~- 11uuzl,91f111b //"{'' 

ll.!'f l1n11e 9"'l9 I; '""'ti"'• "I' 
1f{1'i1z.I, n 111.111[' Jl.1111u'l/' ,f/,'l_ 

"f 1ff. ~""l"'!ft'i, 1/1n{11111pl/1111t 

111/111/1 tf• 111'i1h9f1[1 "l"''[~f,m!L 

l1n1•/• "'l'l ::.ww1f,,,Je /1'1,t-1111 01•!.'i,.emf uwr.111'i1 frt'i..111 ,f I;: /·,,~ a6c y_l.11-

J11111mfr£.,.,'i,'i,bf'fr k d 1111fwhmltfr fr'i,111/;111/"'l'"-'f 11w11l.91tw'i1 l1np/1 pbn•Jfcll' 

P"l"f'nll/lh IUJl I;: a l1hmfr.11 11l111111J /111u/111111/11uf I; 1f/;111111?/• yb111fwumfrf.w­

'i,fr 111'i1f1Jw'j, 111'itl!'i,'lr,,,,mnL{JJ'n'i1e, hzwb1ul1nuf I; 1111•1- 1'1111~/1'i1 1fl11111111tf1 1f/;r_ 

f!'b/i1111'i.1nJ I; jr'i1t-ni1 "1!"'9'"" S1IJ111L 7 b"l.P"' 'f a ltf.,,,..,,f ,,11.,,/11uf I; i:.r,_ 

•111111 1fl.<nw11fi l'l"'1''"1u191111fr1: 

Pnl"l' J·l111111'l'i,/;p/• f1J"Lf'/"l"'.'J"uf'i1 1111111/1111f I; "l'"Z'"~/1 ,,,,,,,/',9.f..,'i1 

u111111frtuub/1 "f"'J'f.,,'j,'j,b/1111_1f: l;/clb J/0111111/f! l""'"lfr• /'!"L[,/il[W.'J1/111'i, ''ff'"­
!Jhuf! 1/• ft.,,l'"'I 11!1111/l.l, "{'"'/)/,,,,fL /111..,f1w'i1 l'J"Lt•'••ti"!J'f,,,-;, p_!•r1fw11m/1-

£,.,,,'j,,nJ 1fhm1117[! •1111h•/11i:f I; l1w111151 r:.w1/11111111p111!1z111n(clJ,.,'j, 11/16.111l1nuf: 

PJ"Lf'l"l"'.'JJ"''it "il'".9''"/''i' 11'i1/cl1119,[!. """ll"- ::.,,,,,[,,,/' ,,,!,;!'"' l.'•zw t- ~'"f"L'f 
1f h11111u1~ n pn 2 1u 11111 fr6.111'i1 ,,,,,,. f,g'i,f, l: l/ ,,,,, !'.'J'/ ""} 2_ /, l"f w11111fr6.11111111 1f, /1'i1 t_-

"I '"' 111117/,'11 'i1;/,l /,'j'.J~> "1/1'i111- 11/16.m~/1 1f/n111111J/1 'i1f•f•./J;11'u l;'i1h;1'lfi'u!/• "f"'-

2"'f''i1 1111/l·ifi 1/11•.f>r I;, .J!Ul'i, :;1"1,,,_11 1/fr&wftfi'i11' (l'"l"fl 1f111 111fJ1~1'id. 1•11 '''l"""'r 

h'i1 fri·L·'b!I 'i,t,1,.P-fi'i, l;'itf,r1t/11uJ/1 'i,1/11"l""l"' l'i' ''1111211111/1'1, ). "'l'I- ''f'""'t,,,,,,,,,,, 
1111•11!11"' ~- Pt 111 r"11111 !1 1111r1,, 

f ! l '" ,, 1. 'I'" ff 1f ,,,'i, "'r "Hf, ,,'j, 111 111,11.'!'I "' 1f t r_ 1. 11.r"' fi' 1,,, 'i, IU 11 2,,, w ,r ,,,,r,. 
(::,,,,'i.J,1Jo1 (- 'l-"'L/111, '"l'"'I/,-,, l111z1/1ut~, /cl111.J!'i11/111<>- l'l'" i"·'t'•'.'J'f,,,~, r__J,,,,f,,, __ 

f1J111'i1f!)• "I'/! t;f111mf1 1fl11111111J/1 2h111f11111111f1&111'i•11 r:,,,,,,!/'i1111tl I; 'i1r1111 /•J""""''i' 

f'l"' r'"t"'9 J,,,'i, ?"i'"""'"'fr6.111'i1/1'i1 1, '''"'"~""""' .'J"' 'r ,,,,..,, 2111,,t.,,_/cl l"' .,'f' · 
"f'l! d111/11u1/1111f !; 11/111111f11f/1 ;:,./'5'.'"'/'"!.J}/! r11u1.f!.11.J,lj~l/1/fll 1{111u: l//111111h1f/i 
2_/;/'1fu1111r1/11:uu'i1l1 fli1111J ( t,,,1u111111111111':1 1f"/1l1t_IL rJ111 ,,/;1/'".'l'l"1~1 if/•ff~'_I! ( C 11/.-­

"'I'): c ft/,'"fr.11 J:,f,,,,,, 1f/,,,,,,,,,'i, 11111'1/,'j, "ff1'i1'1 1flr6.111f11111l' /;': 111111/1 '>1""""1"1 

mb/[1f111'i1 11'i1{J111!/J'/1 .'f'll.J.'f /; 111111lf111 1 "!' 1f/1'i1zl.. ,,/,'j,J,,,fJm!f/i, 2_/,/11f11111111fi­

fu11h[' ,f/,111u111f. ,f'by "•' 1f/1 •Y•111qmtfr'i1 1/1n/111111.l111ul 111!,'J/• ,•/t m'i1L-"u111d: 

lf.,,,tf,91f111b ff"l'/,p'i, 111';,/,.'j,,,,,f /,'j, ';,,,,{, 111Jl mhu.[>' :..ruf.111/11 1ffr111i:,111l-

1{1"'}.f''j,,t,f'fr l'l"'-r"'t"'!J"'-'f'b e'i1/cl111h111.11' I; 11 1 /11tnfclf,r,f/.t1 'i"t"'i"'/' "'Jl 

2'1r1t11111111/16.111'i1'i1!.rfr n11nz fr'i1111f1111f111L111 ti: ll..(11 11-f•"f.f.Hll.lf lllUllf•!J<tUJ'i, f/11('~1 

lll_hb'i111ul I; II/_ /cf/, f11uh'fUlll1 lll!l f'bf1111_dhbp, l11111l '"''{flLd Ill J1111'i111111fL /1. 

"'ll'i" If,,, 11111/111/uu} I; 1fon/11111pft1f111'j, "ff"'!Jb"fr l'._hpJml~"j, 1;,7,h/1111/1 1fl,'r111-

fcl1111'i1/1y, 11/'l!' fr1• i:,/1/'{cl/r'i1, l1mf11/111J I; ,fJ.1111111{/1 11.!;11111lfl1!1, 1/1n/r11111rl1-

1f111'i, J•hn<J{ilfr.'J> 1f/,.n1111fl1 J""h111l1fr.'J• 1111111/'.'l,J',,,'j, 111(""'1"' (cfJ111'i1fr.'f /, "'Jl 

"I"' t ,f 111 'i1 'i1 f, £'fr .1/: 

lfb111111'l/1 f'l,,, £'/;'l"'.'J'fw'b 11,,,,r ::.,,,,,t,,,'i, d u11f,,,'i,,,,11 u1h2-""'"''"I 1111,,f 

'n"''i"i"'I 2"r1f111 fcl1111'i1 .f'"''i,,,,l/i• 1111/l1li' 1fbJ 1;, .f'"''i1 "'i1111 ,n,2 ''i/1'i111 1[/d.,u-

1,,,11r mb1J/1 fll_'j,f,-.'Jnl/ 1fon/1111111f11111f'i,/,r/• 2'·r"1111fr'i1 l;!pl.l1m1u o,.,,'i,,,,1,, h1d1w­

{J /1 pJml'b'l"'!J'f,,,'i, 2-'·111f111(J1111'i1i•' U,=i-9,-J i1uq q. fr,,11 F~J;-·Fc .. 1/rn­

/11111/'ft,J',,,i, dw1f111'i1t11ft' U, ~~.'J,2.'i lput 'q, r.l1ml11111'lf,,,, 1t1,t11u{cl/1 "''lf'b'l"'"'"'lfr'i, 

1/i16.111/if1 1/r11/1111111/{1f111'i, i111/11u,;,f/111~111'i1 //{""!! "f"'Z''L111 r.1111f11111 /ftU(,['L/t I; fi/r­

/'"'"''/ ~ur11111p111f/ r_l1p1f111.([•'ir 111'i1111tf111fr 1fh[rf11r/f!: ~'[''" 1U£illflJ'll•'{/1'1 1/111/11u11tf1-
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1fw'i1 l;i1/1111ltl1wl1m'i1 'rLmh!'/! 'I''""'[' ln/1'bfr np112bl "'!'f J'hfln'lml, J!w'i-/1 "{' 

1111/l"'L 7 1,.,1.pl• ::,,,,,r,,,£' 7 ,,, ''""IP"' ,fh[Jnif 1;, if.tu 'lh"!l'"'-'f <;,,,1,,,,,,,,,,,,,,_ 

r:,,,,[' 1{ 111[' I; IJl1t"""''L 1111[!,Lfi 'br1111£', <>pl•~11ul1' ,,/,'"u'lL'bruu111111n'fm111i•wJ,1,~, It""/' 

'1Pl"'"'n1ff,,,,r,111.l11ub m'bwLfuL/' tlbfiln'l'bbp[': Fe_-,-+ Fe., 1/1n/11w1t11J,,,'j, I/ii"[' 
11c.,,,,,,,';,,,,f,f'/'i/f. ,fl,,J'f.w/i1 1f11u1'bf111m1f•b ,,,'b,,,tf1q/1 J'hf<Jn'lnr[ /, "'fl'i1: 

11.t """',, m[, •I/• 6. mltf1 'If"' 'lf''" ,f 'f w11111 ff'' tfr,, ,fl,,,., "''l'i' b £'I, 111,,,,,, f.11,,,. 

l1m~1 ///,,,,/,/'/! 111in21[1111f f,'i, JJ1 21U['.j! Jb{Jn7'bh1 1 m/: 'iUJ/u 1111111111ff"'1f /,'j, 

.r "'.[!"' /' .r /, ITI ,,,,,'i,J,I' {1 /, "'"i ,,, ,,,,,, "'l 111111 w/,,f,, 1f l1 2"' ['J' J' ,,,,, :,,, l'I ,,,J .j!­

'i,J,f'I• "'""''B'r w'i, 11,, 1, '·:·£', n £'"2.4 ,,,,> "Pl"" 1r11w~m'b 21. 1,,f ,,,,,m /1t.w~1'i,b ;•f! 
m J. 'f 1U'fl',,, ,f /, 'i, (( p_ 1,-1, ,f "'" "'1.-6.w ';,.11,,'b 9 1, 'i1111,.,,, .'JP,,, .l) 4,, 11 £''1 fr~,,,,,,, wt I•~, 

wnw'by./!'bbr•l1 •Ir"' /,, ,,,,,\,,,], ,fl•w,'/'i,/;ln'/ '"J'l- l1bwh1'l!' 11mw'bm ,f /,'i, 
1nt/t"'I ufruml,,ffr •/lrnmltf' 'll•w'JpwJ'1i: 

lfb,,,,,,,1'1,Ll'I' lll'frmlrl1ml1m'b 11/11111•/•/_' p_hr,fwtfrli UJbmlfr'll' J'b/d117nr/ 

"l'nzht"L r:,,,,,f,,,1, i:,,,,,l,,,,,mp /, 11,,,1.r. 1l1111f.11'i,,,,11 ,,,,rl,Y.".9~.h 1,,,,.r (.'.I0-601lpl1 

11,,,J' 1f fr ./'"'bl• l""'IL'l, ,f LI// 'lf'"''b,rym J' h'i, '>b11111 ft 1! Lmw'lfr 1111111 L,ryJ'w'b 

/!'b{Jm9.[!{' Jfr'bi.L. 11/1~1lw/1,,,tfrb pl1pJ,,,,,,,,fr-6.wb{': S1f(U1[~,I,['[' 111/i'[U"f/"11 J 

b'b er y_h £' ,f w11111 p-6. w 'b- .I ,,,,f 111'i111111 JJ ltnn r'l fr 'b w 1111u ! l•'b 1111uu 'b 9.J>hbp fr •Ir,,, 

/1 1l/1111.111..tl111 .~/ 11111111~!tnJI' !.<;, 1111/!'"l 1f/iu11.1.1'1_/' 111nrtl1.1J1f1.1151 ll"f'f!.•' 1Jnp/1 Jiii• 

Lnr C,r. 1n/11i-n~11u!;111'u 1f11~11!.1'{' 1 !;Ju'i.1111111:_bb-11l!) IL pf'111111f'tt!, r•;_1 t11•/tu~1 1l'L1111u11/1 
1;1.u ,f tf'/1:11 ~ u1 t 'L ,,,,, J!I' 'tc'fr ,,, f1·'t1"~ 1u h ~ 111, a1J,1, t l1'i1: 

l}'J,,,..,,,'l/,/,['I• 2./;£',f'uJfr'i1~ru'b,.,Lf.:i 'l"'"'"'rbLf111 ur~•::.1•uufbzw l- ,,,'u/,'j,,,,l 

11('112_ .j'W'bUJ/ffr' "f'J'Ulb 4mrh-tfr I; I J' Ul.[!111 r 1f lmlU'f 4,,,,r 1fbm111r1'bfi /'' 

l12h-n.[!' .!frm'>1ui•[,,,.J-J'fr l'"''l'"'lf'Pl 1fwuApf! l1zubi111 ('111J'lfn'bL'b111'bL1•I• J'w­

'iw1~[! "iwi:."i,,,'i,bl"') f.wJ'"'/'' fr'bt"IL" L. mfr'lbl, l;ill1mr"'r[mn,,,rw1'b, ''IPl'"­

J' burp, 1[ UJ /['f/l,,,'i,,,,l'Ul/rl 

ti,. 19. ,,,_,r pbp•J,,,J I; w !u 'b"i"""'u'f fr t:;,,,,,f,,, £' ,,,'i,l:,l',,,Jb;_m '1"' J"''b.J!fr 
u/11hJw'in 
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3. lfbSU!l."bbPti Z.U.l.lfU."t1 '1.U.fHJ.PU.'tJul;P 

flL1111t1f'b,,,4,,,'b /, 'JPU1utt:,,b,,,,,,qnm,,,4111'li l"'/•npwmni•lr,,,'b/1{'"' ,f ,,,,,,,­

<\ "'f"i•l 11 '[ ,f /, m " 11lf1 .t:,, "1 / /'[ "L t:,,,, J' "'[' "'f m "''[ n p.J1/1tL J' /,~I <ff"f "''Jf""'JUlb, 

l.'i111-ml1.9/1n'i, li""f ""l'"l'"!l•h l;lb'fml'rur[w"m{'mbbl,1,, fl1..11n1 J"i1mliw'b l"'P"f'w­

""' pp 111'i1b['111. ,f ,,,,//, l '1 m "'[' w r}•l 1utl /, 'j, 'I fr ,f "''l l'"''t"''i' I; l /, r1,11 ['"' '/ "'"-w {'"' 7, _ 

~'/,1'l'' 11pmh7, "{'"lb" "'"'.f!1UfJ'bn7 mw1nf'' ltfir•w,,r[m J' /;';, ,,,,,,rpl,
1
, J'frw­

::,,:uir[wo.j''i,L[' l1u11f 1f111J>"' {' 1fLm,,,'l'i1br•· 011f.~1wl,' X l3H60 mb,,,,,1
1
,,,'bzfr 

bf1/11r.n•f' .f/.'bl.I.. 10.50 ·c mwJ'"'gJ',,,'b i:,,,,,f,,,1,, X20H80 'bfr/11pmf' J'r'bl.t.. 

1-"!SfJ·C. J'ntfr1-17b'bfr mw1•1•' J'fr'b!.t. nooc·c. •/11t:Pi•,,,J'r wwf'p' 1fnw .!fr~•­
t'• 2300' c "'"'.f!"'!J'bf,l"' l:,,,,,}',,,r ,, Ul[lbl SUl.f!W.9b"'l U1UI['['{' LfrhnLJ' I; ub­
Ulllll/Ul[tuf'I' '1Ln1/ 11,,,,f ""'"1"'4.b~.,,,a.1,, 

ll.'b,9'bf,L'"f ,fJ,J •1frJ',,,,ff""{r!J"'-'i, 111_'bh,gn1l "i"'l""r'u.J.r. i:,,,,,l"f''lfri.ni/_, 

t,1,r,,,,,,,,,'fw'i1 i:.n111ub.['/! "'"'1'"'9~""" I; ,,,,';, ufr'iith "f'"(tullf1 p_brJ'wumfr-6.w'tr: 

IJ.1,9u11111fn1z r''l"f,,,/Jtm'b .f!w'i,,,,11[' (Q-~•),,, 'tfi'l r;,,,,f/,,f,,,,,,,,,f1w'i1 1; i:,,,,,w'b.efr 

mdfr .f!"''""fl11111m~1, [Ul/'P 'ffrtfut'lf'"'fJJ,,,'j,[' /, dmJ'm'bw'fp'i,1 llJ'b npnz•[mu 
l ::.!,,,,/, Jiul pw'b,,,aL,,,/' 

(J, 2-J. f1 1:,,,,,/ bJ u11n 111~,,,5,,., {d J"'b 'I" /'(J 111l;fr,9'b I;' 

~.'}",' i:.,,,,,,,'j,.f'I' ll"'f' u11f"'b1.~r1.1,,,,/. 
r-11' """J'w,9'bn7 ll""f'f'I• 1l11f1u7pm{JJl1lh[• ofiu·n·/· 
t-'b' d-w:l,,,'i,,,,/lf' tjp~·m/: 

f,ruf'" pwmn l'"'f /•b 7f:1! "''l-1'"''1'"~' 
~'/'"'lJ.H 1112/u1111nnrz_ /u.r1/1 

I; i"''"' /""'!"''""I''"~' 'j, /, ['(1' 5, UI f "")-
ahp'b, Lfi'"l,,,, if !,'i.' 1fm 'fahtmt/<'b, 

"'l"fblw!fr'b IL /11u'ln'[wl1mJ./L1 ff.J" 1/mnw;1111'b'blt/""'f """J'w,9~1nr1 "'"'/'['[! 
1
'Jlll['lll['UIJ,/, 1/1w{dwfd1fuH} I; 2_U11fnmf1 uri17lLf11 1f11dplilf1 4wrf /11n'[m/wf1/1 

2. 1111'2..f'' "!'"';,.[! m!ill"''f[''/rut} f1'b ,ff,,} {iJ/1{Jh'[J1U "f"'"'[wbnuf, /, 51pU1b,g 

,,, ,. ,,,'j, I''" ,f Ls•[,,,,, !; 2. !, ,,,f '" ,}'/,~"'-''Pt 'j, t ,,, fr! (::,, ,,,-(,,,,, /11 \ ,,,,,,,[,,, m Ill P"' ,r p,,,,,): 

fl!'' 1/usr1U1p111'i,'i,f1r1fr p_Lp1f111umfrE,.w'b[! l/w{''f"''/nru/m.J' {; nlnumwm­

~,f; r,,' :,,,,.,,"' ~ 2_ 1q,,f ,,,Jlw [''fUl'1. n ['," 1. ..,, br·fr' or/1'i1111f /, l'l11f!,,,,,,,'l,,, ! I·~· nli b[i 

1,,,,,f "'ll P"'l"f l1um 11'-Hif.w,JJ' w'b'1.9n11 l;thl1mrn'b,,,Jl•'b "i'"11L'b9frn1flirnpl•pl1 

ri'ftp_nff•11/: •l.Lr2fr'"u'bl1pf! f'lmu L·'b mwlfr" •//11f'"-1U[ J.l1nr/ mhu~•ht, rfu
11

fm­

'bw!tf, f'b{Jw9.JHIUf f/"'/''ftur[nf'/,l [,_ 'f['U1~19/,[ t/umUlflUlbp "'2_flmlt1n'[ {11911 
:' h I' ,f w,, in fr{,,,,, 'i1 l!, 

J!.!,p.fw1fr'b m'b111tf1'11' t:.mp_n11mfrltmJ'p 'fu11111111rli[nL ::,,,,,f,,,1, t.frl/Lml1u•­

'i,,,,,f ,,,'j,(,l'mrfb;_m I; nLbb~""l l:,f,,/"'-'t J'bm,,,'lfr ,,,,,,,/,9dm'i. pbmL'bupifm.­

{d[mbl! J_u11Jrn1l 'l"I'(J.P.JJ·-··111•/• 'l'fWJn1..'irmf/Jm'i1l19 ,//,,)- f_ul!frnr{ fttu/i11Jiu.J 

lllfr'bfr l1u1111,,,pr[,,,.J- ,,,zl,,,,,m,,,'i,J'fr -6.2.'lf'~""f"t"'-'i,C' 
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.f!bt
11

f,.tump6.m"ul! l""''"L"L r,,,,,fwr l1frpwn1/1111f b'b (,/,mhJ"'L' ,,,,,,,,_ 

"''f' "'t'lf'"''i'.J,~'"t'P 1fru.1 t./,,f'b1/1Uo, 11 npJp.J''i'bl'l!' 
1) ,,'i,,t/ili"'tf•'b, ""lf't""wtJt'it (l• mu '-'"L"'""'tP'i.), •1/1Lwmnrtl,1111

1111
-

l/"''i' b 1,
1
.t,Jb11,,,,'l,,1f1111'i1 'l.t.r1f111J_1111/rl•r' O!'w'i.t.J' t.ptf'i.t1fwJ f,~, """.f'"'!J'ft"f 

,r,,,,,,fJt'i.t'l.rl,r/i t!'i.t'l"'!'awt1J,.,'i.t '·r'""tfJP •/1""' 
2) /rJ h 

1
,,r,, 1; 1f,11 "'r ,,, f;u• 'i1 "I I' f'" tf b,,, /'bf', "f' "'i, ,g ,,, 2/•11u "',,, 'i.t .J'I' ::.1,,r~11[ 11"> 

I; frJJ, 1,,r,,1;lLft"'f'"''Jw'i1111.{tl 1111'i1 "'t'lf1'1LhJ!P •It""' 
.'I) 1{ 111 'i, 111 f/,111/""'/"''j' 'l.f;f,,f"'l""Pbf'' "f'""u!J ut2/1111111rurb4•[! :.j11f'i11/11tt} I; 

'l ,,,,,,,I' I•. 'l n l" I'' fr'i: "rl• ljm .r t,f;,1111 ,, ,r,,, ,,.r Jt5, 'hL rfr l!"u'1u.r rJ. url1J,,, 'i.1 -~I.,,,,,,,, 'i1-

.J!"'/ """u'l."'.'/"'I -6.'i1z1lw"u 1lhJ11.1,'11f111'i.t 1.,t,f,,,, J{Jp 1[['"'' 

..J .1 I;,,, I; Ill f'""l/11!11111 f' "''JW 'ii 2 b /' ,r,,, l """h {'' n {'"~'!I "'< /11t1111111111 .J'l' .:;,,,/'it 1!-

1/ 111 fl I; "['"2 111U1.J"".'1'/n 11 1f111111l/1'i.t'i,/1
{
1/• /;1f,ft"'f'""lf1J""l/'m/rJl,,,'i; •/11"f

1u/t1-
,f,,,'i, "'t'lf"" h.J•fr •/rw: 

;; ) 0"1 111 ~/fmlf"'h utf111n1ff,m1•l•f• ( C.ru11111'lru!filtf111'i1 11U1f•.f!f'f',j, "l"''j,.'J 

m;/1111111,,1111.f'l' '-,f.,J'i11fwJ I; """.J'Ill!J'/'"I ,f,,,1,,f/1'it'id,1•I• 'l"' t"ufr 1/1111Jr11/111fm'it 

/, (' /1 lfl tfrJ fr t/ [' UI: 

r;) •'l """'uf/'!'111ff,.,, 1.r.1, . ,,1,,,'i.t9 w('/""'"""'i' ,f)l! C./11f'i11/1111I l .'fu1111nf;1hlr-

"'l'"''t"''i.t111frlt"''ii 111ttf1' 111 hJ•fr •ft11
"

1 

7 ) fll.r1•1f/u111:1•1•'i1l,11 ! lt/"'"'::,""l"/1'1f11 111 t/t<";t ""'l'.J'f,;r), 11 1'" 51
!/ "'?/um-

"' m'it .fl' ;:,/ tl'i:1/ ,,,J t m ,, • ./ "'!, 1/ tllj l,/1 t.-1U (. 1Jtt,~ II f''f I· J u1.1f:'i1 ~r 1'" {'! /, rl• ( ,1.1, "'I',,,_ 
'lf'Jw11r111fr11m'i1 iu~.- 11 .fw'i.t /,, ,(1111.tfrl{r 1i/r1u (p """f'/'/'f""/J!"'"u un•/ 11111111,w'i.t 

,f[;,,,,,,'l~'bl'/' ): 
/r1'1/ 111 /,/f""} 'l"l',J/1.Ji't.r/;/'/'.'I ~l1 11.f111.(/,'i1 111~11:1tfrq/• /1 rfhurw'f'i,/,/1/1 y_L[•-

,f,., ,f '-"'~ ,J 111'7.t :,,,, ,f "'ft "'11' L 'i.t/• ,tJ ,,,,/L tf1 o'l '"'"'I" I"'•/ 1n ,J' 1.,"i, /if f, 111f 11 tL'''t"'f""­

l1"''it "lfrt'"'fb111rl•rf'• "l'""i'!J "'''"""""'",,./!~~, 111'"11;1,,,,df;;m I; •)111~in{Jm'i1wl 
1fn111/1!1fr,9: 

:..wJ ;,,fw11.111r"'I' ,tf""'r' 21,,,,rw11111f•6.111'b'i,/,,. :_1111fohl"' r.utJ'"I' "'l"'"'-

tJ"f''''l"'·'r r.~. bml.r. ::,,,.,,,,,,,,,"'' 11'b11frl1wJ/1'1, ( - 30 1fp"ui_f1 + 300,., c:, tlUftr·­

"'"'!P'I.r 1, ,,11,'it ,,,,,,'i,,,,tfr"u ( ""''""'!.l"'"lf·'b' C,,H,~· 1lfr'i't'' - 200 C.1 f'·rt1 w-

i'"1P1i I" 

/i1'1,,,,fnl.1bf1"'f'UJ'1"·"' "/Pl'"tfLmp(I f'"''f',ut9wJ I; 2.f,f',{"' 1L"' l'IP.'!· ,,,,,,_ 

"lb"iww:JJtn'b '-"''1"1''1wlmt·'•rfrs /1 (<Jbp1fntJM111111111;_wpcf ,,.Jl! (,f'J.t.2· 111
) 

l. "'"'"'! 'l"f'Jp.[!{•9 (qw,•/111"un1fb111r•Jt9 ,,,,,tr "l""'b"u9pnJbmrft9j1 npn51J! 

11,,,,1,f,,,,f b'b Jfr f'"lt z1Lfclw: 

J!LpJ"''l"'!'lb "''''"' l;lLl:"'l""t f;, UfUl"'f''"'"'"'"'J Ututp{'L[' f'U"f'"­
'lf' m/cl _(,,,5, 111'bL9n'J JL111w1i'h/;pfr.'J, "l'"'i.t.'I 1fp l1 111[ 1fp ,,,,,!f,bf'/ .. ' n111ri[uu) 

/;'i, J'/11f1w"u.'I t.bm l.r 'l"'1i/."'J /,'i,, U.n dw!f'l! l111t•/1111f I; tl•pJu.1'1."' l'IP 
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mut.[! ttn'1i/.w•> Jm!f" lf'inuyw.t •>wu'bf'{! ( f./,f,,fw1L"LJ'f/• 11ut"f! 'l'"f'fw1} 

•'>wJ[•l!) 1fpm9tfu.1J b'it w'itJpf.mltu.1'imt,/;'i1 1,,;,,f 'tnif"ll.'i111u•,q/1r1'it '-m'l"f"lw­

lwf1L f""/ 'lut L 'f u.t 'i.t n J b 111 ft pb, ft,;, J "/nm b'i.t .'!P n ,{f, m {' pb: 

f;(rll.r f./,-f"f"''I."' !'IP uwul! 'f'"1'fw1) Ju.11f'l! ''lwt;.L'i,J! C.wnm111111111'i.t 2._hf'­

J wumfd.,,,'i, Ji 1f frf. mt/ ut !f'"' tf ( /clbf' tf nt11t11u111111 ,{ l1mJ ,{nm 311' /u n {""[cl /JU ,r1, 

11bm'iip 111wl1)• /1Ulf mut.p tf"'l'/wJ J'"tf'l! mlitzw11,.t,",,J! putf'a{' l1u11f u11[biJt 

.'JwJ{' lbtrtfut11m/r-6.u.1'i.p rfplmi{w!f1111 J, ""'ltu, l;lLltml"'7uhf'fr 'i1!111 /r1 Ji 'l"'l­

tfmJ mb11bt'P UIUlf•pbp /;lblf"'f'""uru!Jt'it l;rf/111frwJp mbml1111{cltw'b 111ru1116.U1-

nn1/, 2.'tfrlw1nr.1f 41111uu2._uth111 l;lb'fwt''"'/'"b C.n11w'i1.J! (~w•fw'butpwrr' 1.ynm/;",,­

.'Jfr ut [h {, (' p """I' pfq111• {rJ Jut 'ii t:, f, mf11u 'i1.f!nt/} 1 n {' (! t:, w rf f,,f 111111111/1111'i1 I; r_}; /' ,{ UJ­

'j tll t'IP Jm u.t, r•/r tf;1'J """"Jt6.w'b~t b1tp """l'f'Lt"" [cl 1w'b l!: IJ.1,1 :.n um'b .Pl! 
:_ 1111p1/ 11L J I; t/w Lil ,,,'i, n tf bm /'P ( 1{ p Lfr•f 11 L mJ L·m £' p) l11u ,f "l n,,, L 'it .lJfr n ,{f;,,, £'fr 

tf I• l"Ym/' 
J!L1,,r,,,'l"' J'IL{'/' "''"./! IL 11w11c '1"'1'/"'J .~w111l•r•/i (1111/Jwl t_bt•-

tfiuuwp-6.w'ii'i,t,,,/t mw11pLf'mfJ1wb '1b"IJ!"''f) fcl.l;.z.111-p ,f/,,},,,fclt111'it(! lim/11-

1/wJ I; lb11tfw'l."'l'l 1,,,,,,,f,,,1 J"hu11.r.ul'bb1t/i t•hmJ{J/19 1 "f'".-,,./!' t•mpJ.11 

/cl.f;.z.m """"lw9'i.tb·1m. ;.{;m tfpru11Jt'b, Ufb"'.J! I; 111"ul/i11u'i.r 1/rn,e/1 l;, 1,,r,,,,t_ 

mfr 6.w'i11u t Jt'i.t /;[ f,//rn I' w•jp J 1Ullf"" /cl tru'b 'I" /'J mff p !J [, Lfibb'i1 111ut/ wl1111'i1,,, l ""P 

.; {'"'"Ill l"' j, : 

'l·n11J'i.tutf1w'it11,,f """f'wJr/ut•} 'l''['Jutrl"' !'lf,f'f'' 'i11,,,,"u9 hf."' /elf,['/• .p/i-

1l/1mf1w"u pwl[Ul'ff''"{rJ J"'b(! /, tf'f"f..,,1111p-6.U1'i.'i1b['/t }_•u1/ufm'it 11ur:.Jw"u'bhf'(! 

rb111/uto {,'j, ""I!'" 11u.rf1 !J-m ,r, 

O'-~?I~ I"' ""I.,, L .1'! f' 
mb11u1f/[~ 

'l/11um f_.h-1111111111 /1-\ 
~11u11n11/1111 1/ 

/IJ1,,,,fbi-"'f.I'" -1 ,n, . 

'Jt.1 1,,,,/ bi-It n "I h l 

"l7[1~1J.-ll''~"'­
'nu1~1111UJ~ 

I 
•{l1rf'11 t'•111fw11m[1;>u1-

tlf J f";. ~llltf/1~1 llW;1fw'J.,f!.\ oc 
1JW,f 11/lltLI- •. _,,. 

l1u1't1 -::r2iuh11 ' L1rl1iu11uHnh I "'"l'~w1n/L 

1
1 O'fU""'fll[")-_ 0 111n1urt:"lrr>--

1!1u"i1 1clu1- 1l1u~1 ,1&,,1-

\ ./)"''' I l"'L'' . 

nn 1.300 1()00 

\A 1000 1200 

XK GOU BOO 

lf< K tiOO 700 

-200 
1/ /1•bi le 500 
-T-WO 

11. 'L .I u , II IJI 1, 9 

l,·1hl1 111 !""i~'bl'[1 (l"'l'/,/1{•) 

1J/11f[1111l1u1'"!1 

[' W If Ullf (111 f ff Jn I .. 'II/! 

1) 1fu.11.rii l' "/Jl..UUl/1~1 
2) 90° 0 Pl, 10''/o HII 

1) 10°' 0 Cr, 90" ,, \·1 
2t 2- 0 ,, Al. l " ',, Cr. 

2'LU .\\n , g5o ,, :\i 

I) 10° •• Cr, !J0°,'., \ ' i 
2) 56% Cu, 44,., 0 Ni 

1 I ,, "'I',,, ,, "l'lfr<i.,t 

2) G0" '0 Cu, 40~ > '.\i 
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fl•,/1111rlt111J £/'f',f"''l"' /'J/,['/1.'! 11nprVi1111f1w'i//111f '""'"'/bl "''"/"'"'''"") f. 
.XA 'l"'i'fl'' 1fmbU11/111'i111 1fli11111111'i.Lp/1 £''1"f"'t/•'i1 1f2,,,y1fm'h "'£"'""?f'""f111-
,,[,["1L1f: 

J!f,,.,f'"'l'" .(•J/• "'"nl' 'l"'l'f'".t •>mtt'L'' fi'hl''I'"' 'hzbyji'i,J!, "il""J' I; 
qU1'i111/1 ::,,,,,,,,,,,,,,,,,,'i, 2_/•111fa111wfi£..m'i1/1 "l.UJ[•fm'it''ilhpm_J h 1f/i'".'J'/""} Lf'~'/' 

/),,,,,,,,,, //, fin.f "l./,';,,,w,9/1nb r,,,,,/"f''fUtl"'f'/'f""'' n/'"fb"'l/i '"l'i 1ffi 111!11fw'i1 

u.J,'lf'f"",f (J.1;,,._.,., l_1U1Lt112_U1bm: U.!'1 hu1m111111f1n1/ XA lb/',f'"'l"' !'If' f1n•f­

"ff,'hum,9Jin'b t.m11n1•1wlwr•bpc 'i.,,,,!~'"ll'" 1fi'h11uf /,], /11rm1fbifi!I /, 111u1111f/,­

Lfi.'I, Jiuf/ /;111111!11/ift Lfi'id,l'n h•'fu1111111ftn1/' 1111/f,t/1 f'"'/''"'t r.wu11fw.+1-i111/: 

lff1tlnlntm1flnnpr: ('hit· 19) 1/mJ'I' ["'pnuf'i1L11 l1mfirul 'l"'"'fi.f! ~: 
IJ.t'h p111'[//'".'!"'J I; wb2'"1"f t:.111uuru1111rtL'i1 du11t'i1Jiu/19, n11/1 pf1bn'hb1•/i 1fJi2f1 

unbnL 1/r'" m/,'l"''lf''/'",J I; f1r1£..: 1ln£.[' •/im{d111J{J'i.bpfi Jfi 2!•2_m'i11uf1 f;, npf• 

Jb2 q111'hq11uf I; J,,,q'h[tuUll/11u1firnl1 /,['f/w(rlt"' cum'h: &r2w'iJ111f1/i i/r'" ,,,,,,,,,,,'!_ 

qw.f I; 1JLU1.[!I '1n6.Jr 2/'21fm'h{! •1/11f'"'ff"''-'f I; 'l""f'"'j,'"[ll!' np/1 Jfi OIUlf1/1 

1lfu191/111J I; hf'"' unh1nh: 

IJ.'by'bf,lni/ 1/iw/clm J(rl'bbpnr/, ?_hp1fml;lf,l1mpwftUJ'b t.n111.uh.J![' l1nf./1 2"' /')!_'i, 

"'"'"2_"'.'Jh1111f I; 1fw'l'i.fiumtf1'b '1'"2"" ff.t" lf'"2"1[', 1/m{11U1'l'f'fw'b 1fli2_ 1fl'111-

'iJbln1[ ::,,,,,,,,,,,,,,,,,,'i, ,f,,,'f'bfiu/i 'l-'"2"'/' !:,/,,,,, 11111k7J1111f I; Jb/11111'i.JifttuftUJb 

1fnrfL'iJ,,,, np/i 2'bnpr:.Ji•/ ft11-6.c 1i_ "L'".f!l' u•2if11LJ L'i11 Ul'".f!l' (il1/111y111 t.'J/• 
•[pm 9111£9 I; 1111utfw "l.n1nh'b9frml'b/,pfi """l'P/'l""{JJmh[• 1f/1ifii/_n1111Lpnr/, 

Jiu!! bflh "f.fip11Jlim['h UJ11mfi6.m'bu11/nr11/u"} I;' r_J.p1l'"Cf"'l1tf1 111111.p_ 'ln'11/1u.} 

Jmtr/i 1lfip_w1/w1r/i 'i:f,p.f111umfi-6.,,,'i1['1 

IJlnmh!lgJrntflHnp'1pJ1 1fpr_n9111/ r.wr_nr11/m 1f I; ,r;,,t i.2m111frltm.fpt 11111/rl•[ 

/cl-. f;. 2· t11-'i1, l:,/,,,,/,,,,"l.hu L Jfi21mftu!f•I• yf,,,,f,,,,,,,,,,£,.'"'i,L" {Jo.{.;·,,,_,, 

"fn111h'h9/rn.fb-111('"'.l/1'b l"''/,,fw'b JJ.(cln1/i f;,,,{J!,,,';,l! fl"'!"''i1111_1l I; 'i.11111b1111f, 

np r_l•111f1ul;lf,f1m1•wf1111'i1 t.n11UJb.f'f! {[ii. f;. 2· 11L-'i1) r:.1111/11111wr11nl12rrr/m ,f I; 

h1n/i1 ,f[,,},,,{Jtm.fp. r:.mf/'"""''f "''l'l'/m<~, !1n111f'i1111l1Ji t:.w1111111111111151 r:.n11tu~1J'/' 

'"'IP!m r•nrf: 

ff/n111h'b.'!f"'1f111npfi 1;n11Jnr1m {Jt111'i1 11~7p111'b.efi 11/11/,,f,,,'i, i"·r•Jw.+ I; 

'i1~. 20-1111f: t,,.,, 2'1{J'"£"' 'f Y'"h lnp """{'/'' '!-/11f111'fp11t{cJ £"'';, ( nbu/u"l"f), 

Cf'l'"i'"'i, 'f"'lif'"'i1n1fhml' C.u•n 'fnr•JfiJ•) /,_ r_l1p1l111'l"L!1l: Sh 'l'"2'"f'dh111•/ 

2'"rd-wf1l' (3) '}-/11l11111r•mfltm'b •/i•mtmf, f1w11l,1fr I; 'lu,l,l,L 'hr'" '"l'i, •tf•f'.f'{" 
hpp 2 L 3 11/,m/,1,fi "l.nmL'iJyfi'"l'bhrfi m111rrkr111 frl £"'';,£' r:.,,,,,,,,,,,,,,.,/1111! l­
l_bp.iwrzm t'lfi (rl.l;.2.m-/i'i.: lf.t'I dwJ111'b111l1 z1Jfdm/,1111l r:.n11wh,/'f' 11'1-111'1"'{'/1 

( 'fnpJ/1.efi "l'".J'[' l1fJ,,,'j,'1';,/1 'lPntfi 1Ji.iw9): 

{/.£" 'fnl'Jfr.efr w11111Ji-C.111'bu11/np1fw'b r:,,,,,f,,,['' f11fU1bW[n•/ u1nmh~'9fr111l­

'bl.pf• mU1pphr1m{J!,,,'i,£! 1/i•f'"'l-P"'ff-tw'h r}mtrl'I"" rf (l /, 2 11/,mkp/1 ilfir_l•), 

t;.,,,21"'1'ftnuf b'b l'"l"lw'b ,,,';,ft,,,Jl! nkn/11np1/i J/,11 J,t,,,,qnp b1,f/'"P"'f"t"''h 

if r'" I. 'bzrruf l:,,,,,f,,,"l."'"1'"u/111uh 1''"" 111hnLJ'hhp(' Jfi1/ii/ni111bpn1[ f1,,,J 

wumfr{,,u1hhUpnr/ ( nLn{11n/''1/i bf'~'"['nL{Jlu11fp ): 
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Ycut_i(wZtui_U/r,li 
fr_l:f1!7 9-r7f16fil'J 

+ 

rff,,,;,/1 'i1,9firrJL.,, 11 hf'l' Lf1'b11uf /,';, 2'"f"l111f1m'i1 ( d/i11J'/1) [, 11111m9/111hUJp' 

,,, •/ ,,,,,,f,,, "'j1!; t1m P'l""J" I' Ji l "1/: t!. r~'" t ,,,_ ,r,, Ii/• i""'"/ '" J /, 'b 1;-l/,!1111 f""J b­

{11 m'b /. t1,.,11,,, 'i, /, /;1bl/"'f'"'i1w[/,'i1 ''fnmli'h,9/inrfli111/1hp, npn':1.p nl /rJh .'fl"J!J L'b 

lllUJtf111 /,_ 'll'"''i'.'!""f 1lf1z1111/w1r/i 2''r.i11111111fi-6.m'h1!• "'!l w1fmn1l111m '1"1'"1.ni/_ 

ll"'l"l""/n['mJ '"th: If.tu '""{'.p_bpf! 111m/wl1111'bfi'b 1'"'1''1 /,-';,, f,f''"h[J 1fwhr•w-

1fm11h 'i1!l"-'f''"'lf'"'{J!111~1{' l1w11l•1/i I; 'l"''i,/,l C.u1111ml1 9pwl1111'b1n(rlt"''ii 1f/,2_ 1 

.'i!l.i"!wrzm t'lfi UJ11111/1-6.111'b1111/nr11111fc1 -;,2 ,,,..,,,,,11,,, ,f I; 11,,,,,1 ::,,,,,,,,,,,,,,,t,l 

'hr"" """.f' f, "'""£! czn.1 '1_,,u} Jwurhpf• 21,p,f,,,,,,,,fi6.,,,'i1'bhr/1 """f'F'L.r1nfrl1111'b 

i1 1111/1111l "l."''-fr'b l'_/,f11f111q111/'l""' mnUJl_UJ9mJ (rf. I;. ('_•llL-/1 1fuJmf'J'"h 

,f fiy_b_: 

.21.p.fut'l_llLJ'fP 1u11111Ji6.L1J'i11111/n11mJ f1111mm11blf111 o'l"''"'fnprhnJ /,';, J,,,_ 

.f'"' [' t;,.,,lif'"J J'hmUJ']_hbpfr /1,,,J UJ']_l.pfi u111nh9Jw'b l''b{J,,,9.[!m J rnb'l_/i 

nL 'bhyn']_ f' J"Lrb'l'"9,f ,,,-;, 2_ ,, l"l UIUUl"{,.,,,'j,'i,f, rl• '1'"h'IU1n'bhr·l' ( Yf'P"' "~"'Y'"h 
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11/,111/,/'/'): {/.!'I l/1JJp/;lf1 I; l/"'"'"'f'f'/ ~,,,,{, 'i11u/11ol'".[! 111n111 •t1/.u1t) l;m"'l"lltu• 

tf.'ir ,,tl,1111,fl,,,,,,I, tf'h·."sm/: :.1,,t1,,,,'tmi1e """"t./'1' ,r1.,f,,,1z, ~·. "r/i 'tl•rwn.­
J'mz, :;,.,,{ "'!' 111'11J:.11unl f,zw t '" 1,f,],.,,l I11u !l,Ufftu/1 /l"'l"''ir.[', /:'l.tl'-'f P"/

1
'ir o'l­

""'"i"t"''/111.l I; 1ff,111wr//.,!.,f'P yl1p1fw1/1'i1 111l1111Lfutf1 ~,,11f1,,1, ('it!/• 19 }t 

!l.n i11'1wu1mlim/ :!OO- :100 '1 1fw.JH11 I' 1tl,urn11/{' 1111ur "''!!' :;,,,
1
,,

11
t /,~, 

111/111/11/1 1f/;~, "f""f,1'/ nbrtuf /,~, 1•li111fu11
1

111!'1/1 w '1 / fll f • 
J IL r '" 1 1u lfl J 1u 1111 1 ,, I ;111 H 11J t'l 11 HI v 

"""./' 'l"'I'/"") 0111/J'l" ll./i1111 ~l.w/, w'irt."""'"'f /,], 111111,,,,['wliri J, u/•nm/,,fl' 
'J"'l"/""I umu/1,,'i11111!': f/,,,,,/,,,,t,,,], n.'i1fd,.,'JnmJ ~l 1 f 1' /·"' / c J'/ {. 

· tJ ;7 l' [' •'I.: 1
' II J..flll 1U l/111/I IJlilNI Jlllff I 

"/111,f!/llt,1 (Iii jlJIJ Ofllll •(lll/1 ,']() f'ju11J' (;o 1/w(/'f·(fl <Ji • 1.. C J' r 
.. , '£· L.. · • f., 1 11 .1J tnu111 '/(TllJJ.t_!jlll l1[1tu 

.'J"','J'J1,,~1.['/U ff.JIJ'-'fl•u (''"fl11Ll111,//llllf /,'h .f/1'i1;f1 1fb111w,If1 //''"' "j~llflll1/lulfl' 
'/•/'"' ~' [1'/ w J 1111/ !"' 1'i1/, I' f' 

o 200 400 600 1100 aooo t ·c 

'fr'J. ~·'>J • ..,\!/¥/lif1111ff1' J'//: IJJJiJH/1.:;1.u"J,u,,/r•tnfiu"l,1 /fu. 

• 11/1 ~JIJl!fUI .11.f111l1 !( /ul./,/u1: 

1fu111zt111u11t11/ u1i1111-1.1'JJ1'lfll /,'j, 

(({J. f; .• ~ .. ut~···-u1sr11hlJ.!fu1~1 1l11nfu1"" 

~1111!11:! 'Jnn["! /1'ir1umm1fr'i, wumi'.'l.[.'­

'i1/,!1/1 •!J"" /, 'i1z1/11uJ l/.111/,r,t• 
ll'/11u9~1r1r JI' 1lp1fJurI1y: ''"r•/1 
\n11/1![,nl1111f1111h 11'11.111/1 p/1

1
11tu111 ... 

/If /1 ~111}1 {I ~\11; Jl1

11.J 1.tf IJ/ IU lllU /11 lJI ~1 /r 
n11f.iw1 1lf,,,11111fl1 111m plazw.'11/,,,'j, 

2l1111fu111tu/1l111l1Jr51 1 11/'f' }nu/11 ~ 
''I"' ·I' )w f "'11 {• I;: () /' /,''i1 wf llJ f, w -

''" 11/ .. ,I./"" ,f' ~3~ ""'"/"'{'/:' 
,"]',!';' 1J/1'i1ft/1' ./ 1.'•, m'i1111/11l,,'i1ft' 

fi:J 1, "'t">m/rlfi' iJ'ilJ, "l'tL,1fi, 

/()8,'J c /, "'t/'b: '. 

Ill"' ;:rf 1111) Ill' /1111/•'i•w/1,,, ~. 
l1l111rL /If! !, 'l'u l'j' 1w'ir111l /,.t11•/1' 'it l'"'l, !I !) ,,,,f w u1111 Ul/1111/11111'i11uz yw 

81
./m ~• .pli /, {'(' 

(.l/1tf11fnl111'11rr11/) n1, '"2. 1fw11iu1111p11i{ """f""II""'l h~1 <<[J. I,;. 2.• 111-2ht,,l""'­

m I• hw'i:I)) "'"' t"1 /1~1111u, ., "' tf1'i1 JJ /1111u /,,/,,,,)'' 111'-'f 111 ,,,,,~,,.~I 'J J 111/ 'I rm 51,p 1l/1111,'J­

~flllif /,'/,, 11mw~1111J UJ11.'11 fit.wt11n/111nfm~1 'i"I' 1,,,,,r, '"fuwhu lini1/w 1J, 0/1·1-
~ ' '-· .._ t 

,/,,,,i'"l'IP l'~•m{Juutf1 t'l' 1"f:11· 2·1): ·'<1"' '1'""!' /, ,'J"'[f,f,,,'i,.Pf' Joo 1l 

"l'"zbpu b'1/u1111ml1r11f 2f,1'1.1fw1[111 J"IP 111111.J' 'f"'f•/•11J J"'Jl'f' i:, 1111fw­

u1u1Ufl11u/11w'ir111l'"'I' 111/,'l"''ll"'' J /,1, t.11111/'"l ""'"'"/,'}/' L. /,,,,,,,'f"'I ?l'f' 1f/,i: 

I J.,, 111fii.wbunfn111/ u1d "I firn 1! /.,mph 1m11f ( o PJ U11m /1 2hi11lw 11111 /1(.w 'i;l' 

.tiu1f f,[/111 mJF.'ir m'l.t'{u11f lllJ'l 1/n1nb['f! J.011m11111nl"}f'f'" :.mJ,,,{', 'f"'p/w~m .. 
1fbml'fi f/1/wym fy/1 1!/1tf11/rt/llll11•/r 1/1n/111u11M1 tzut J' 1,1, 'iir11u'ir,'J t; 1111fwu

1
.,,_ 

wu111/11111'i1 2.l'f"fwumpf.m'i1'i1/.,f'{" IJ.!""'·l,'f wufu1 ;{1 L~m1t11/1111/ ''l"m/.,'ir9fim1· 
i,1,1,/, """l'Pt.1,m fl t111'i1 ,lf,Jw /rlJ,,, 'i'l!' 
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't,11• !!2. 1",
1
1u(t1d111 pl1ul1111,1ru ,111l1r1/1 :1 1T1:d1u11111/1~;m"t1~1l1p/, h 

!J.1.·~".nt-f\ lrw/111/m/it11 fl,111/h 'fnttfl/1{1 (p~ltn1 jrf11p111l11111)• 

<1,1,. :.!:.!-1111! r'•1t1/111,) /,], .J'/1 .1"11'i1/1 pf,,,,f,,,,llll!'t'·1•/• r1'i11uf"111111••\' "l'"''·­
rf/1,'/ liw1tf,i{1 I; '1""lu11/111111 l1m111t/,l w1:m2w!J"'l {J. f;. 2.· 111.-Jr ['/(',,'[, 
,f,,, 11 //i.,' ,0t,111tw11111 l't'•r/1 ,J,,,!f,f•f/' "'!" 1,,,,,1 "'!'i' pl'!"l"'11n:; S.:.11:1.1,r•fi 

"""{'/'''i1111 fd /"'~' 'I''"!./"" J: 

1 • •1ll.fl1U.P-U'1iSl>lffrh llMJSblfl' U't>U . .:.ll.1.'l,ll.1Tfl'ub.'l 
•U1riU.'1t> 'l·filJ..ll-PU.lf!! 

t/~/'~'-"'i/1 11/,1.1..1'1/""'f" !1uu1111.'/l'l'11 :.,utf111r1 ~11nf11 lr11N1111,1;n11f 1.l. uu/1111l 

"/111111 /11l/1 ,f /1u.1\111t1/uuJ.1/11/,,1,,/1 1u11nl1.11 1f111~1 lrn1.!1r/l t1f111/1u1; U'/1l1rrr1::: 1 !;111111 -

[IWff~' 111111111/iqfi 1!/12n,9n1/ "l"'l"l111.l /,'l, !"' 1•1114>w'i1zi'" /' 1lfiw".,.,,,,,,,,,}.p/• 
II IJl/1111 "f}/111 f1111//1ll /, :p UIF/tut/J~I j•Ull/lll'IJ' Ill /d /lllt(', w(/J /, l1frJ turf1w t! 1tfi/11111-

'i1/d11uf1wh /, "'!/ lp/1'lfifiw-l'fi1lfimfi111t tfw11A111r•l11111!11h('p /, 1l/1111(i1 

II"""" !J"' J 1/ fr6udifr 1z /1111 ru111uf; lf.u1m 11m1t 'u wit" 1/- lf m ;11/1111. 11 /• pf1 ~{•-
dm 'it •ff"" l1111um!l""f J,f, e:vmr;111'1f""filtm'i1 ':.111111l1111/dt111t;.' r;{1wq11mJ-

1,/,l', "l'"f'J! fdm II /,f, mwlfu1 w,,,,,5,,9 1/•nttdw1d1m1fltl1r ft"'u""f'!'i"' 'l""lw­
'/""l' l1mq1lh1 1tlrt11.'I"") /ln["f' 1lf12u1'uf/Jlll/ il/1111r:.w11/111tlJ!~d'l'/r ';w,,.!i'··/l1m51-
Ll.11/1 1fUJ11fr'iJ: 

fl.tu"l Pun 1f, 1f /diu1ltf1 '1 '""'ll1uuntl, (''ir 1111f 1{111t/1111 1f /,'ii .! Lu::'"'"!. wfrm5r 

!JU 



1f/riur..u111[uuJ.[''i.brfr 1lui11fi1 .!/i "'"P"'L'! 2"'111' 11fimhtfi.e11l1r /,_ 7npJ'i.iu~iu'i.1' 
t:,Ul,f iur ui'b~ 1ruulb 2,,, ,,,J,,1b11,,, {ii I"' 'i,'i,1,r: 

!O •f.fif:.wl1/r 11/i'"'ll"uJ'/1 l;wruu 91f111'i. t:,.,,,f,,,r NLlf'[w'i.~/'IL'i. 1
1
,,,,

1
,'l/r'i.iurnw­

J/r'i. u/rumht!Jr 1Up11,9/ru'i.lr/r u11uu'i.9~/1 •/r11u uih'l.""11"" rf b'i, l1n'i.9b'i.111piu-

9fiiu'h ( J/r1ur..iu11iua.e/r .e/r1f/rtul(U1'b (IUl'l_Ul'JrllL{JJm.'i.(!' wpurtut.Uljllll/wa ~z.n.iu­
,,...,, urnf,•nu'i.btmif ). fi11~ or111fi'i.,,,m'i./;r•'1 umm'i.y.[!/r •/r111' "r"l1"'"' ~r/r,,,/r­
~,u~w'b r_l;{',f,,,,,ui{1tuu'i.'iJbpf!1 U,,,(,llL'iJ 71lm/ .f/11119bbt111f 1frn/11w11~,/ "'~' u~qp/1 
k 1hr~/1 l1ln11bl'I!' umm'i.m1f /,';, 11/r11udul/1 •/Jr6.m';/• 'lfi'"'1tm11f: l,f.m£iu"lbu, 

1/r-6.,,,11/r 'fllU•lff"""/r 71Mre ,,,.,.,r..,,,t1...,J.f!'i,J.r/r '1r/ru1/111 ,.,~,,,.-,, ~l11nbr/r br~­
I'"'l.u11friut1,.,.-,, urb'll'J''i. J;'iJ, npn'i.p 7/iu17r1iu1fe piud,,,~11111! f,';, J/r 2.Ulfl.J! 

uih'l_Wlfmubr/r• UIJllU,f,., 1f/11ut:.w11/m1J.p'i.b11'i. m'i.b'i, 'i.t1LJ'i. lllrlfrtlt.'Jlllm rw1/r'i1 

J.. !J.w'l•u1.fi'i. l'"''J.Ul'1r"' /ti J"L'i.f!: 

.iotf"t , 
I 951 pt, &77. P& y I si Sb m. Sb 

~, l ,.c,,. ~p1 
i I • : ,,~;;:},.,.._,_,. _,;,'t,~~~, 

! r 21· 

fi-..,, .. ·(.._,.z._.ftl' 
u.) Pl 4) 

lbtJ/. !• 
r;'Z""-~ S1' 
G.!J° 

0 5 13 20 30 '0 50 60 70 60 llO l00l5> u,_.,.,,~fe 
«JO 9D ao 10 ro so 1oo .Jo 20 10 07.P~ ~> u 

~--t-?-J--1'!1" .. ie 

)'_,.~,. 23. •1w11l1ur-•.,'ln11fr•ln'u Jf.1u~1.ul'/:uA-i,'11l.J'/• 11wukqrl1t1'11 1f.nl'bl'l~, J/11Jt•n-
11mrnL1t1n111.p1.u"'i1'1.:liJ'/' 11/uL-,f,,,,,,p~ "l'"'"~'"L'l' h •/J•'•11~/1 11fw'l_.pw1l1~1 

•l,fd.u1~1/r 11/1uu1puul11 1/h111mJ.bl"'• "'!"/r"i1.p."i1' wi~' pn1n11 i/rn/uwp­

~"' :f 'j,!rp //i1 :.;, 111/. (;{Ill (,.,,, ,/ m r 1 rr (lfllJ .f! 111/, ,,,. ht 1" ~th 'i.m ,f ,f "UI '),,, [l/111.J .e­
'b/, fllll :f 'J1Uh'1"''l u11111l,91f111'it ~.,,,f "'"'J!"'B"'"~' r/i,idUl,'J.f!"'"1 w'i1t:.ru,,lbz111 

t t:./rz/;t ?/"u'll'"'"P 1111u11pb1• mb111u1fu111/;{'/1 f:.1u1fw"liu111u111/111u~1 111np11•~m11L­
f'U1//r~1 /, !j;Ulq"•//r'i. ;1111•1u11111/r~ """f'r!•11e: 

"it1. 2.'J-m J pl•r•/Uld t ,f LU.f!'" I' 't"'"l"'r•/11 1u'i.u1fiJ nh/" 'i1rw'i.9 t 1wb~­
m/r~UJl1iu':1 J/r1ur..1u11/U1 u .J'fr, 1f b/1 d/1'tt l t•/mh ~111/r1!m~LL1'i. 11 J /,~ l:,,/;urt 1mb~ur/r­
~ru11U1'i. .!fr111t:.1u1•/iua.f!bbpfi ,,,,,,d1,91f111'i. l1rr11/;rf'' n1m'i.9 t:./11l111'i. •/r11u ~u1n.nL9-
1,,,J I; '"!'I u/r11111/1J'/1 •//i-6.mlt/r '1fi"''lf'"'" (!: 

),~. ~J b ..,,,,. :!Y-111 ,/ ,,.,,,,,,,,,J b'i. 1fwl!"'r ~UFU/LLl/•/r /, LLI..,,,,,,,,,,,..,,,. 

J/rl11m11u1;md1mm1•LUJ/•'i1 "i"m'""r'i,/;rl!· 11111nb1tf•!1 brt.,,,,f t 'i.1nu'i.,9 .!Jr111-

u1f1uLL1~ r..U1m/rf1'i.bp/r (/JhpLLIP/"' /'b'l_'i.bp/r ) u111l:,,1fw'i.'i.£/1£! , "i.pU1'i.9 .1£'b 111 

Jbam-{tl I"' "i.e1 
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l,", .'U, lfUl['RL/1 "UIU[Wf'/1 ,f[.f[_pn­

UU1f'nd1_uinL['UI ... (380 x 11/u)..,9-

1/UJ'). 

1,1'-. 2.;, Pb-Sb """"'b1lf Jf.'b.!_t{u1b1'-..,f."-w-' 

"-"'"" 1l[.111~wJ1w'l!f1 Jf1qpnu1npn< +mnL[''"'b 

(83 X Jl.Jw91..,')• 

},", 26, f'b-Sb 11fou.,,b1lf l;ifmbl1mf•+•ul1_1u'l. 1l/•w>w11/ 1•Jef. 

,f{'Jpnu111pniqmn<pu,'i. (83 X 11£~"!11/u<l), 

t+. 27. Pb-Sb 11/umlJ/• Hurti/inl.fJurf.'lw­

t' ..,.,, J[.w~w11/wJeJ• JfrfJpn11.,,pn<qu11" l'"'"" 

(83 X JUw91wJ) • 

1,/1_. 28, lfwj>nL/I wbnf.•ln'l.J• 1lf.tl'n 

u1r.p11L ~UWL ['UI ... (360 x 1f/;J..,91JU1' )• 
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fl!'l- "/i 11111 /,,f fr I; 1/ 111 /,/Lmfi4wfl,,,'i, J /•"' ::,,,, t•/ .,,,) .p /1 1f fillJ' n 111111111d11111u /'"''ii 

(~+ 2r;) l'""l~"'9""' 1; Pb-/1 "- Sb·/• J,,,'i.,. Jm,,'iiH'i.hrfi ,fb/,,,u<uM.,,tLw'i. 

/11111n'i.1111"1fi9: U"lfim111l1 111h11ht'[' 111~1mfiJn'u'ii I;, 11/, 1fw11['' ft"'"lturf'' 

:,1,,l,,,/l L"LJmtfclfi.'J hrt111L 4,,,,f 111rjbLf1 fP"''l"'Jfi'i. P"''L"''Jt•fal'iiht•fi .lfi111-

dru1f,,,'l,us~!'" pJmrl'tz"'91111f[' 4n1•/m 1f I; I; ifmb11111fil11uf1w'i. 1/rn/u,,,rlinuf: 

lJ•nJtu9wJ ,f!,/uw'iifil1m~w51 /11uttrb111 p7'i. w'i.q111'i.q1111f I; /;1/uiM1mfil1111l1wi1 .f[iw­

t:.wlif mJ.f" Sif t"'L 11fi11mbJfi Jf11u'.utL•/111J.p'uf,111111f l;1/111bl1111fivwl1,,,'i, ,f[iw'.111l­

t{wJ.J'[' 1n'hfi t:.ut11tr11u111111_'i. 'i.ifw1lu"f"' .('i, f'!'"l'l"L'"9'f,,,~, t11111f J:.,,,,l,f,,,J, r_f,r-

1fw11mfi-6.m~11 

lf[i'ii:_l;•/ml,!1111/tl1111l1'"'i. JfiwC.111L•/tua.p/1 Jfilll'n""'l''"'t""11 l'"'5, ('Lilt· 2:;) 

P'"'t't'".'l"'J I; I; 1f whl1m filt"' J/'.'J /, ~' /''""'f• 9 m1/L l'" 9111J lt"'"lw rf'.'J ( ::,.,,,f h1f ,,,_ 

"""!''"/' /un;_nr 11"- Jwuhr ): 

:. b tn/; "Ill bl1w fi/1wl1w5t tf /1111t:.utf11 IU d J'fl tf filt rn Ulll r 111 //lllllL fll,,51 f' IU 11/1w,9ru () I; 

/;t/mbl1111filt'-'-'J/i.'J f, 'ii1w1'i.fi!J w1[bl"'.'J"'') w'i.m[i1fn51fi.11 (1111L111'iiil/151 ""1/11111ul1 

,f 11.1 uL11): 

IV lll.!11ll.Sll."1,·P,l• llltlJ.9.ll.'l·l'IJ. '\,·P,[! 

J. :,,u11!1.SJ11flmUdtf1 ~•41Uf'Wlff'bf 1'lmu1t/i1/1{'/1 Jl,f'rfmJ/_r~1 1.11'111u1/111/1 1f11{J-111//1J !/Ttf.J!J 

111 u11111/ ru,t'/ ,f/,,flnr1/• -;1111fu111 '"l1n1111l"l"h/11'l ~u1.1ui'"11-?/' 11/uLtf1U"it: 

:!. Pb-Sb u/tumlaf/, ~•/ml4m/.!1w4_m~., ,fl.ft d/•1•7/;•/mkftm/.!rw4w~• /, ,f/,ft :;/,.,, /;•/­

,,,b~111fd1wlrm"t1 1lf_rwt;m11/u1 ,).p'b/,L'I' l'"t,fJu1pl1l1 Jh-111!'-"J/''11 ~'luu1/111/• 11.. t1u111n1 al-I. 'J, 111u'!1!; 

1111/llbfjlfl.U~I fin11l1111: 

3. f/.,flf l11111Lpj1, 4""'1"'!'/' b m'11m/11!11'b/1 l1p/11n/~dl'"ffu1'11 ~1 l111f1u11m/_rl.\m"11"11l-11/1 )/11!1u"l.1 

1/11u.1 1iu111nt_,Cjl/ m•/Ju'l 11/111111b1f /• 1/{1~-\u1f[J• 11/1111~/['Htift 

./-. 'r_,/{l"["U'fl'kf Jl111fu11/1"11 u/'itu..11/111/1 l"11pl111p~mr} 1f/11nt.wl1/uu1/!hbf'/•' ::.wl'/1ur) 1/Ji-
i:m4/t:J 1!f~1:_l.i. 11/,'!1.rwll'".J/'"11 Jl1ufu.111m/1-G.m111!._ 11111"11111111z 1111111b·,111f1n"11 f!.'11{<.lw!//"" ,{ mh'J/' 

n1 "J,J,!J"'l runirn• !11111"-l""JJ•r,, 1/1n/11U1f,//111 1/"i,l-11L1: 

IJ. (; '" ll s ll ), .,( v 

u~su.q~~P/I UU.4PflUSPn~4Sn~PU.8/I~ 

U.~U.Lfl~fl U~Pfl'1-I! 

(/',, UI Ult/ Ulf[LU 5t J fiw t:,LU [I/ Lii d .p/t t;. :U 11111111 /cl Jiil 5151 b r [' ( tf /d.'flllt t5t 1'( 1U 1.r LU 51-

'i,/, ,llll tf) l1w/111/wJ /,'i, hf"" l'""ltu'll"" /Jtm51fi9 IL 1/[i-f;.LUl[[i9: lf/1wt:.wL•/1u1).j!/r 

l'"''l""i[""f'ltui'is 11 11/1-f;.LU~/i 1/1n•fin/11nuf'i1 111'1/'/f,'J'/mJ I; 'i.1,,,, 1111111111/lwmrLU­

tfi 1f111/111/u•i1111lp: lfhw111r[tu'1/imm {rfJ11151 1fhr_ 1f/11u'.w11/1111).[!/i :.111111f1rn{JJm h­

c-;,LJ1/1 1{,,11/1n/11J11.1c-;_1 1f1n11//i.1 'l""L1u1fo111r1 l111191f/,1,,,_ I:.uu/'11111 11t_111111flu11ufiri/1ntf 

I; ':,,.,,, ""'f'"dl111"'l'u1h: fj,,,["" '1"'"'1'"'5' p51n11nz1/nuf I; 1fl,.111111111151tm/CJ/1 
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Juw'iifilt'i.brfi p'iinLtfrlnrf, 'iir111'ii9 J"'tfrb11/1 1fbJmfil11111fp, a!inif /, "''"f''"J1n­

fl1tu'ii ,/by_ 1/rn/uut'l-mrJ. 1frr.p_nr/1 1"'!"'') 01•tb11wfi l"'tfi'•rfi JbJmfdtm'i.f! 

~[i,.wnifllLJ' I; '"!" 4w1f ut[h uwr111l1w11Lruttfi'i. w'iimlfi'lfi J/,fln'lf'' 

'l•ntmf<ltrn'ii m'i.b51 t:.b111l1!'"l uwl""4m111r1u1fi'u w'iiuttfi'lfi Jh(dn'l-51brf!• 

1) fl·b'i.mqb'i.111um r"' 4111111 r'"lfi'i. w'i.wlfi'lfi ,f bfrl n'l, n rm/ /JUI/II ffi.tut 11 fi­

[WLJ /,b Jbmwtzfi 'i.br.efi'i. ( 1Ulnnd111Jfih) llln(lllLf/Wlllrutb' "f"'f''{/11_/f /,'i, hr111 

u111infli.11rfi {wifbLfi -6.fi?"' fin'ii51h1•/i) t:.lmwifnl'mfcllm51[' 1ffi1f.(w51.'J'1.'J• 'i.rw'i.y 

1/mfr1m11111rJ. 'lfit'J!['• Jlonut'lfi pJm11L'l'"tfi'i. •/m'i.711111/i mfi"fr• hf''" "l'"f''"­

,fbwl'l'rf!• 'i.hrcfr'ii L'"r111J'i.hrfi 111"'t'"J111fcltn'"'L'• ,fb,)11•/cltm"'f! IL "'!L'i.: ll1u 

,fl,fcln'l-f' "f'J"'t"'fr l"'f"rt! 111'i.q11111rL,,f,,,1fi'i. l"''P''t' h'i. (IA =I0-8 uu): 
lf b"' ""l"''l" Lii/iL fell IU 1, ,/ b2 nb'i.11,,1&51!11151 -6.utrLUl'flll J[cl51 Lr r '"' ["'""' ""' 

h'i. 'um/, nb'i.tru1b'i.11111u1lrltml'"'l m'ii1111fi1L ft'""""l'/,J/111, 1f[iLU;11111/w<t.[!/• .[!/i-

1f[iwl1w51 puJ1JLU'JfnL/clJ1115111 11111111qh1111 /, 1111n2h11n t:.1111fw11: IJ..('f {,,'"'""'l"'!fcl­

'i,/,I'"'' l1LUmLUr11•J b'i. 5,,,,J, 1ff,,,,w'l"'J,!"'fCJbrfi l""""'lfiut1111f' "'!""lb., l1nz_-

1111rt nb'i.w'fh'i.LU-mrw111ut11l1n"1r"'Jnuf' fi t:,,,,{"' b'i. pL-11111 J 'fl"""'L~'brfi ,ff1r_ 

"""!'Phi' 111l>11mlif1 'Pl"'l111L-1'l!• {,.,,,./![,fl!• ,fl"',, 11111utm'iiht'l!• 'i.11w519 J/.,)11,­

ftl 1111 'i.'ii 111. J.f,f!' mnwh!J .j!Ul/IJ"'!/'I"'-' 

:? ) lf[ilumu111r111l1111111 r"'tfi'i. 1111''"/fi'lfi ,fL/clm1 . t,1,p t:,/,,,,LU'l'""'/11uf h'i. 

J[imt:.utL1'"J.[!'i.bf'fi r.wm/1!1utr/n1rm /cl(mh t:,,,,[','J!,l'f! l11111f 1upm111'i.hr•f!' 0"[111/1-

f1LUl1m 51 ,f /, "'"''l"'l""'i.111l1w51 ,f ,,,'i,r"''Jfi"' m/1111/, lO-'' tuf-/1 !J 1111/ hlf1 1f /,,} z_ 111-

1fiL r 1nhl•,9n'l 1fwu'iifil1'i.bl' 111111111f511uufi1t!•[lll '1-['"f,J'"' J: 11.(" 1fh{cl• •1/111 I; 

1/br'"''lt"f"uf '!,,,,/, /;1M1111r1n'i.LUtfi51 JLU5'l"'"ffr"1111l1mf /1 r.w!111 ph1,1[111J ,fL­

"""'l LUb I"' /cl,,/'" [, 5, /cl UI ,f "'' rn 11111 I"" l1m Ill r ,,,5,' ""'LU 5, J.fi~1 t:,,,,,,, ,,,,'i, "!'" ,f n 'I_ 111 /.!1 

p1nt1'iibpfi /, "'!L ,f,,,'i.r ,f,111151fili'i.br1fi lt'"""'B'ILU•).J'f' (Jo~· : 10- 5 •llf z_1111/1/i 

,fLU11bfil1'i.!.r): U.111 J"/,flnrifi 11111111J'i.11111fi1,Jm'i.'i. b1, 511/l•r11/11,,J VI /, VII 
LU; /u U/111 UJ51.J' 'i.b I',.: 

.1) l/'wl1rnuwl'1nl1111111111u1fi"ii w'i.utLf11lfr 1fh{cl1"l-• [,l'P 1fb111LU'f'"l1111'i. 11b­

lllLU['i./,rfi Lllll(lnL4llllllf'LUb /1 Ulflllllllbhpb llLllllL1fbw11fi111/r111f {,5, w51'{/,'i, UJl_­

.pm[' 1/fi'l_"' "'l 1fim111 J111/ l11111f /11112nr"'.'J"' !!Jnr/ (1ffr'l,z_l1 :JO wb11u11f ,f hJ111!1-

'l,h1fi11): fl[" h"fllllllLUf(ntj 1/h!''tl,1'" "'f"""'ln/1.J.,/111_,J' I; 'i,,,,/, 11111hpl•n11l1n"1fil1 

1f ut51r""f fiu1111//, nr'i. mt{ blfi ;111111 /; 1ff, rtw,9'i..t111 1f, .[!"'5' /1111 :'"f""!J"LJ.'J/-" U.Ju 

J /,(cl n7/151 I; 1/ /, f""'lr1/ 111 ,f 5,,,,J, 'i,,f 111 2 fi t1n "'I''/ wJ,pfi ,,, 11111 ,f5,,,, 11/i I' 111 /cl('"- 'i. I" 

2. tru.11rnu. L. U.U-•!.'.ti fo'l,'l·l·r1,1;rr~ 

l/' [,"'""I 5,J, [' fi J wl111n mbLU Lfi 'I_/' /, 1f /•furn'" 'i. 1utf 1 q /1 'I ""In!"!-"' 1f I' l!'i,'1-"' 'i.­

i/_ wr} /; LUb1/m'i.L1 1fh11111u1mp111~1w//LU51 whm[/i'I_: If /i111111tzutp11151111l1w'i. C.b1111u­

'l_ntnJ,.,5, 1lh{c/11'lf' J[,,} o'f'i.111fdJ11151 I; 9'"!.'I u11111/i11 dlll[<{LUJ.J''i,/,f'fi• 11111/uu}.f!­

'i,J,l'P• 1fpn2J1[111rt 'f'"n'"l5,f,l'f'• '"'!!/' f, £/,rJmJ1151 J 2 LU11,fw51 '"r'ft"Lhw­
pb ['nL fill uth "'I"" ""I-I"" 51.[!/• n r ,,,,,,. I. LU ra,,,,, ,911' w5t {'I 

ll'b,,,LU,l,,,f'"'511nfcl!"'5, t:./,,f.Pt! 'frhL I;""'" 'ff•111'i.111~t1151 fl/. fl/. U.11n11111/f!1 
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If w'wnw'b,,,1/11:/i J'/ir_n,9'iil11•£! "'"'l'Pbr /;'ii, l1w/11tfwJ L'b 1'""w1/i 'i.tJm.­

/d/1 l''"'l"''ll'",,[tl1111'h/iy b 'H"i""J. /11'h11•/i p'i11111(tl/i!J' F-nlnr 'IL"IJJ.br11ul 
.,,'j,r;_(,,,,JLzm t,- t/i'i1111J' 'iJJ'11L2(! l1nmrbl y1U1f l1u1rbl e'i.tmrw•} r.wr1{Jmfi/J"'J'p; 

l111m1•ht"L r.wJ'iur t.wmfrz_/i, J'bm1u111u11'l"9/i1 pwrw't. t:,'l~wu'Lw•/U1n.wy/i 

1lf12r1ym[ l1mJ' '"IL Mu11[ J'wf;LU'/"'l'"' J' b'i.t 'hJ'm2e• 'hnr t;L'itwrw'i/isbr/i ifriu 

r.1urtfwdm J' rn lt""'l'"'J' {t:.1uf..,,/u '"l'I 'h"lwmwyntf 07mui'ln11JnLJ' b"h 

(;.,,r"i/i/i 'j,J mze): 

'1inrblnL r:.,uJ'wr• 11wrbt/i I; o'lmmqnrJbl pn£"f' t.w1m'it/i Jltf.iln11'itbre 

I.. '""lw i:.wl'filb9'hbl 1t.mr•[wJJ'.l!' ll.ofb1fi J'mJ!'"-1' Jwl1brbu umui'it"'L"' r.,,,,_ 
J,,,1, 1/bn11,,J' 'itJ'mze t.7ynuf b'b 'i111LrP t,,,lit.w[tl'l(tlm/: l.,'lit.1.uJ ,f.,,t1brbul! 

,fw.fr"'J' b"h (m'lfirwm/) Jm'll'r/is' l"l""Y"i,,,,,J h b"hfilwt•l1nuf /11wdwmJ'w"h1 

IM[uwJ"hw1fi'h k Jfi 2'"NJ L'"tfir•tfwJ "l "'l"lwm'hbr/i "hJ'm.;_"hbr/i 

/•mp {uw~wmJ'w'h t.wJ'w1• r.w6.wfu o'lmw'lnrJtfnLJ' I; 5Q0
/0 J!L"rwlr""''h/i 

(HCl-/i) 2rw1fi'h lmJrJLt[tl 60-iOcC 2.brJ'wum/ii.w'hnuf, 1•i-2.'J rm'lbfi e"h­

{tlw 9 .j!nL J' I 
fuw.JwmnLJ' (! ywmut f•tf mJ' I; O'flUJ!Ul2 UfU1C.wrw'h11LJ' I tJ' nL2(! n.Uutttf;"i,­

lllp J'frtP9 r.w'bm.J' b'h w_p9w'hntf l1wJ ,,bmfi'hb Abn"hn9m/1 U."lw "'J'h 

ttf.,,'i,mJ IL 1nrw9"hmJ' b'h: 

luw.JwmJ'w"h dwJ'w'hwy z'hurt:.fi1/ UIJb pw"hfi, "r J'bmui'lfi wnw'i1Afi'h 

umrml1mnLrwtfi'h PW'lW'f['/it'hhpe ,, 'hrw'i.9 uwr.J'w"h'hbre mwpphp tu11/mtf 

b'h lm.JtfmJ' ,,,L.,,'lb'hmnLJ', mumfi [.1wJ1umtfn1z Jwl1hrbufi "1"'2 mbizbr 

jun(IUlhTluf b'i11 fun11utb111J' /,_ [W/bw'httLJ' /,"j, 'i1uth umyw wrwutbbp/i utbqw­

:fwubp[', J'w~r"2lfi:Pe alm.e I; pbrmJ' nhtfihlp J'wl1brbu, ,f,,,"j,r 6.w.phrl!• 

•fit11,,fi.thr1e, mh-P-ummpw"h, 1/il11/w9/m'h 'lnmp'hhpf!• 11b'h111•frm'hhrfi wn.LU'i.9.[!­

'i1f,1,l! IL wu'h "!"'l''l. brbmJ' b'h: 

flu, 9 fi fun re fuiuJUJmm 1lfi!l' J'ml11in21/il/>/i tfrw hr"-"'9"'1. ''iwm~brf! fa 
I:, '"lur f'LrblnL 'ir"lwmwl1ntf ~P(•wn1/111 J' I; 'bwh J LU~brhmfdwJfi'h fu"'d-ut­

u1m J': lfwl1bpbm/tlwJfi'h f11u:owmJ'w"b t.wJ',,,r r..wl..wf.1 o'lm"''l"rd-i/nuf I; 

<J.b 1'hfi nbwl1u1fitf.l'· nrfi PLU'J.Ul'lf'"'fd tm'h"b I;, ( 1000 U't 'lrfi r.wJ' "'(') ,'}3 q 

.,,,fn'hfimJ'fi .f!L"rf.11 (NH4CI) t. 85 q "l'l"hAf; .fll"rfi'l (CuCl 2)1 lfzuypnzt/.:Pf! 

ubml1mfii[/i J'b'l l!.'bl1qJ'hlfi" mlt'lfi t m'hb'hmJ 1frnfum"bw11J'w"b nbw~9/i"'' 

/,rfrw[J1! 2rwJJi"b [nLJ1tLJfrlfi9 1upmwJ''J.,,,J' I; "l'lfi"bAe /,_ w1"b "bumnul I; 

,fmypnzt/il/>/i J'wyhpbufi'h1 '1>i_r1Li1"bbrfi• &w.f!brfi• "l J'bm"''l"'itUJ"h J'wu"hJitr 

l1bp/i uwt:.Jw'hwJ'bra. J'wubl'l!' npn"b.p l"'if tb'h J'bftnrnut9t[mJ' "i'l"bJ.ni/., 

~bzmm{J iwJ'p l"LJi/_nLJ' bis nbutqb'innmJ': U."l"' 1! w~rnziJr:Pe f,,,,'imw h'h 

"f,w~ur/iiffi9, ,/ wyhpbuf! J' '"./Jrm.J' pUJJ l'"'ltnof' trfi 2/ifrll• mwlt (';b11w9'hmJ' 

''J'l/i'hAf!)' tnrw9'hmJ' k q"h'hmJ'1 lf w'hr"'~r'LfiU1 q'h"hbtnt9 f,bmn, hfilb fa 
:.,,,,,, phptfwd- J'w~pnumrnLymn,,pw"b ltuirhnr I;, if!wumwfilm'lfil nL"hb"hwlm. 

1,"iwmU1yntf LUJb 'h't.wrmJ' ""',/' £1TL u,,,"bywpm_J' b'ht 

"llfiJ'fiw'LUJ"h UJ'hf,wJ'wubnm-/iltm'hl! (Lrfti/.ut9pw"h )• opp"hutf J,JJ p/i um-

65 



'L'"J"'-fcf!'"'i'f! IL r111zf111[u11}1nfJ .("'·''I! "f'"l"i""n'; l11u1f l"'-'t'"-'i,f,. 'f'''" "'l'bh11/• 

f:.w1111/w 1}J!"'-'f, ft'"f,/'Lfr t· "f"' l f;l f~m11uf111'h/1 1fb{dn1fnif: I',um u1!'f 1fl{J11 'IP' 
l"'-"u1it11,,,1,l'"'f'"I' fd·,,,_rz/d"f!. ( ,,, 1,,>111ffmp11111ffr1fw!fr~1) l"' !"fr "'"'~ fcl111 /d 111 -

P"'',J h'h :; 0.:0_,,9 JJ,r1,LU/dfd1[fr tr"'Jf''i, L",_J,,, tf"fi J'lir_ t,_ UflU::;,,,_,r .;- 10 l'"­

"L"· '""i'" '.iu'i1111.1f, l"l""9'i1111.1f rh}11r11uf1111'i1n1[ /,_ 1nhr1u"f{'"'-'f 'i1111/1111"'f.""" -

1 
2 
5-

w) . PJ 

tl1. :!.9 . 1Qn'J."l"''nf ,l111 1u111111't11i1/u1,)/1 1!111l11111111n11n 1 l1wn1_11111,1/1 11/11hdu.J'l1 

1,,,,n ~,. II.. ll' /1~.t, 1th {u 

111) "l"'('q u]ub1fu1 , I' I ;'"'!"I ul11h1f111. 

l - 111p1111upldi 1f11ili111uhu11ol1l1 7h[''" (l1b11t. ) . 2 - tt1ndi1111\I, 1•l•f'lUl'JnLplH1libpl1 

•1•1111!1. :1 - fim~muwp1111\.mli9p 1uui111 l1n'11fGnp1171lu1il phl""l'JflLl'L'tGLpl• <1n111!1. 
4- l1il11nufu11!1li •hml1. :> - l1ill1n•.1fw1lifi 1J1!up111pJ'uli q n111l1. H- -- liu11lm1111tjt · 

ut11.111li!J1! fi111m)141il;pj• •p>ml•· 7- 1r1ulip , lurm 11u1u1111ln111lmil 11bli1111l1mliL11l1 

1p1 m ji. H- ;11 n;n;o , 11!0 p 11111 111111! n;ttl 11tt) 11 l;li11p I• 111 lib p]• q nm I• : 

; 

') 

t"""""I"''} 1f111ttf'" ZLl' -l'r ,r,,,111;1'1,,,1.'h: su,,,_f!" 'I 11,,, ,r ,,,,,,,,.'i,f, 'lL"''i'J' t1n•f 
'l'f'" Z"' f<J!,,,J·1,, ,,,,,,,,'i,,'J 111f,,1,,,2,,,1"t l.l11t . . ::,,,,1,Jd 111 rf L'h' fclrlfd/1 /, ,f ,,,ftl"' i. 1fr-

G6 

•1•/• rl'jir_f, :ti1111,91111) '"ff• pz111/1l1'h/,-t'f! t.h11111,'J'i,/1l '" t.u11fw1i: //',,,,, ,'J l'"''lh 

,,1,,,:,f,t"' .'J .;;,,,," fdr1111fdf'. 1[h119'h11uf h'b, l'/w'i111uf ll'"'[ /,_ ,,f,_t,,,_,,,_,f t./11'/n­

""' {f/.i/1111/1 ,ff;'l 1fn111 20 [''"'If,-, wu1111 'hn11/1.'1 'll'"'[ l'[111h1111f /,_ t_nr1119 'i,,,,,f, 

..:. 111 11/111l).p/1 /_,{1~Ul .f~llll~UJ <fl 

lf"'l"/111 tlpnt 1! (11 w111f7•/u1,). 

f."11.1111 d1J1~1/1 1llfrln11111/) 1 

'i_,1,. 31. O , RU/n (: "l'"l'',,~,,,11/1,;,, 111 1111u1w-

111/1 '~"Lflll'f"'"''J •/1u<){1 f'L'.f<l1u1f1111'11 ~1111n -

1/1.uJ-1!/i 1/w~['n""'f'n' ~'n"'-11111'11 1 

),,11. H2. fhint1 b11'i1bl'l~ Pl""' '"~1/d1 l-1 111 .f/1't1 "l '''r'I'" ,,,,,, ,f' 

m} hplpu1l;u1ll'uG 411rnr11lmilp11uf. [') 1u11fiml1mli 4p111 ;1-

•lmilpn1.1r: 
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fil',Jfrf/1 •//"" utr<111r_wgu"} 1l11u1 Jurubrc .'1"'!8 L'i,, mru1ftu ""1 L~'P'f­
'j,f,r/r (vinS. FeS) ,,,,,_,,,,,,1,Jw'i.J u1L'lhrf'' 'j,l'"''j,9 a1i'i.J nL pw2/111[wJm[rl111•'hf! 

~,,f,,,;/r r.u,, 11 ifun)J!1111{ 1 11.t'l uh 1fwubrft w1uur_u19111Jl! 1""9"'"'rifmtl I; t:.h­

m"-t"'Lnif: (j',JJpwJft'i.J Jft"'.']nL{rJJm'i.J'i.Jhrl! ,J!/t1fpm'Jw'ir 11Lwl19ftw'irhrft J/;y_ b'i, 

1£ m'ir1111f frf 'l fi1ft •/rm ffi1 w9 ta<l JJ,f P"'fl fl•/ ft t,/,,n, "'!'i,, I;' 

MnS (11,.,,r FeS)+H2SC\~i\\nS04 ('1"',r FeSO,J+H::S' 

'J.,,
1
w,'l"''} .JJ,fpu•2.r"'aft'i.J'i.J "''ir.l/12w"ibu "''l'l"' J' I; lf,nm111;1f11i1-

11ftw ! ft ,,, rJmf<I wpJ'n 1f {1'f"' 1ft'ir p 1111 l'L'lftlj'i.Jb rft if rw' 

H
2
S +2AgBr_,,.2HBr+Ag~S' 

1,1
1

• 34. ').w1fwu~nUJ"'~' 2/,'lpft 'umf'2m1Jo11 ,f.,,~lpl. 11 11 

([!_"'" u. u. iuii.,~.Pi,l''IPJ• 

/•'irt1'ibu "'r'lb'i, 'i,,z1fb9. Jw'Jrnw'irtatf1'1'1 1fp~n,9'i.Jl.rl! mwrph(' /,'j,' 

'irwturJ 'i,,Jmzl• 'i.J1n•frlft'i. h 'lr1f"'J fu'h'lf1r'i.Jbr1'1 l''i.J"' J[lft'ir: •lht'C fr1 1
fwrtr 

•/wJ tan1u'irt:.ft'b t.wrs&r i'iurl''l.'"P'"'i,,bl"'- t;,,,Jwr• w'irt.rwrlbzm I; O'f"""'ln/•­

<tht t,LUUlnt'J 'frtUfftU'i,ni(rJJnL'II (wb'l/'""''fr.£hr )1 nrmb'l mrifnuf J,'j, t:.mJ'w­

J.'jUlllJUIU/11w'ir Jbfiln'fft 'i1'Jurrwqrmfrl1m'i.J{! [, /umd1111n1fw'i.J r.w1f"'£' l1ftrum-

if.n'l nh"''Jmftif.'irbrft P"''lJ"'(rlfrq nb9b"iui~1hr• 
1+ 29-34-nul pbrt{wJ b'ir UfN'lL'Juun'irhrft Jfi ,ew'irft mft"iP'J Jwfrn-

uurrn•'Jmmpw'hbrft ufubJu1'irbr k l"rn"''b'Jwr'irhr, nrn'i.J9 q'ir'irmJ{! [iln•u I; 
UIUJ[/tu Jw'irtt{JUl'j,Ulf /,_ nrnz UJUllllffbrwsmJ ni'bb'hwl Jw'J1rnumrnd1u1t11_rU1-

'j,/,rft p'irn•1frlft Jwup'i.J: 
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lf/iUIU>'fW'j,Jlll [il/1 f111mp1/111tl.f'fr '-'fwmljfif'f! [ilntJ[ I; 11/Ulf"ll nrnz 'f"''l.W-

1/1mJ' ll"''l'ff•t 'irr"' "l""'tft• 'l"Jrnht ';,['.., t.U1wf1111 [d1m'i.J'i.Jhrfr Jwup'ir: 

'IJ '"LU/,,,,,,,, r.w111 ftl1ft ,ff;,}"' {'J ! Jll'j,f! uni/" /llU I'"' fl ~I rlJI r''''"' 'ir111 [d ! .,,'j, 
,' 1111/i w'i.J fr zt1 t·: Ju fl l_ll f' .,,t,,,, tn pf/ Uj fl 'l "f UI UI" t, m J"f WU W J fi'i.J b[ f/Lfrl J ru'i, .'] 111 !JW -

'i1ft;_'i1 u1~1C:.w1f1.,f..,m 1111/l•LP 1/r".[!/1 t, .f!'"'i' Jm'i.Jprut;.wmft11fa'i.Jc1 Ut'f "iw111-

r5.w1Ln1/ /11w UU11/11nJ h'i1 'fUfUllU1_£W.'Jlf• lfft9, nrft rf1111fw'ir111f1 '-'f"'f"flllUI(! 

'l-'un'i111uf l; /11nz11r,,,:,,,,,,,,,1,, pak 'l-w ,,,,,,,,mpt1,,,t1w'ir 1fm['a/Ur~1fw'ir "i"'l­

,r,,,'i,'i,/,r,,uf nrnz.1{111.J 1ll1[11111'irftlr"'t"''II r,,,,,nfr,, fil111i'i.J'itl.rft !!"' 9UJ'irftz'i1brft 

1/r 111 'l:rhfl/, tft wcnnuf: 

fJi'irnuf I;- 6.f11 ((rlh[.[!""{n11· <r11uf11r1f/>») 'Jnu1111/1ud.J! L i'/,/l'"'j, ( PJ"'­

l'l'1/"'l/1'i1. 1[1/11rm'u) /1nu1r1/111d.J!I r~(l1Lrh'l1111ft'i.J f1n111r1fmJ.j!{! ~UI,{ .[!IU/.J!"'­

flll Jr[' J/1'irm 1! l; rlfry_l-'J"Lf'/,'l"'lfi'i.J, 'iibrf'i"' rb'l"'tft'i1 L f11wn1r: {ft,, 111urzw'i.JJm­

fl/1 ''""'t"fiu•}_pf! 6.ftt t r,,,,,f,,,rifmJ, hrr• 'i,,f,,,;__r b'ir[il111rditf1111f I; (11wJ 

f,'i.JfJ111r1~1/l•[ I;.) "/Lur"'"P't •1-h'f>n1.,fw9ftm1ft 1fft'i,t(, .J''"l.f'"'l"',fl!' lJ.!u'-'f/1 11/ 1 

l111111111/111J.ef! ::.11111rwi/nr111{J1111J1 t.fr mm1ftu 'l-'"ut''l'"- 'j,,£111.z/1 "iitn•f"ft 'irw/11· 

't,,u/1111'ir ""'r"'llrn"'1""lP 1ftau/1'i.J, "'!'j, 1,'ir,,11n ,.,,,,f I; Jh111mrz/1 "ll'""urft~ni-­

/d,111151c: F1,111n'i.J 11n111r1/1110,e 11mwg1/1111r I; uinw'i.Jy 'i.J'J ""'"tft "IL'"um /tli 

,, 1, lf n!'1fw9ftwtf1' brl' ll""'f"/1111}['_111.J' "l'"f''l 'i1!1wu11/uiJ I; ~wm/1IJ/r 1f/,J,,, _ 

11 !"''i,,lr: 

!.!~IUl/UIJ £.pf f1w1f r!,fru.'b ftn<n('1/mJ.J!f! 'f/,,,/111 11' p'i1111111z1111f 'ir1f11Lz_'i1/,­

/1/1 u11111111~u11tL[11u1'1ii 111urrtd'(J.t1L/_JJ"L~~'bl1f'l!' npn1/l;!unb 1u111 l11u1f '"l~ 1nf1u111-

l1ft l1n"'l"i"">J!l!• piu.IJ/i i1111r"''t"'"'t"'1!fr!I, l1"'/•11/•11J I; ~1<11!1 1/i"1'a"'r'1J,,,'i, 

"I"' l 't ,,,-;,~, /; r !•!I ( l f, I' ,r ""'"' !•{,,,,,,';,Ill J f1'i.J' 1rl•n'i.J IU ,, n £' ,{ ru'i.J IU(llU'Jnf (rl J ur'i1 • LIU 11-

1/ m r) 1/1161u'J/1 b'lw'i.Jrul,fr ), m1'irm.1111f/,'irw1'irf11/, 1fpJ.'i.J1111'ir u1111!J'w'ir'i.J/,ftl11_J 

'{""'[11/u"~f'" whu.pf! t:.w6w/11 pm !L I; "'"'l"" p__nl1bl ;m111 'j,,,, r11 ""'1""'1-

II:lll J""l"'j, 1111ur;drr•1L[llt1n'i.J'i,J,r, nrn'i1,r- m'i.Jl1wr!'LP I; 'idt"'"'"L 'j,,,,t'irf11d1 

11'/1'1 t"'" "'l""'l "'"Lfllll ! /1'i.J ,f J, fl "'f n1/ r, Inn"' qn Ill/; l "' [lh l" IU tJ J"" .r (" r "~""'1' 
/,l,/lfmi"f lfwrqfr Jfr1w1f11111f1fw'i.J t•L'Jni'irm[rlJ"''i,,l!)' 

f:l,f1cn'ir (pJ•nrh'l'"!P'j,) l1nurr"[wJ JN! t;,,,f..w/11 !J"'l!J I; """LP" "'"' ,,_ 

wl,'i.Jftmli :,.,,,,,ftqft "'t'ir ifLJ,,, frlt 11''i,l!, nr'i1 umw,r111.L /;£' "i"'f"l"""f1 1{/,r2ft'i1 

11111' .[!'"ti"' 1! /1.'l C,br11 n J r: u..111d. f' 2!1 /' ,f Ill UUI" bu1 'ii llLlf IU TIL u 11tL 'b" 111 /1 ~IU U1 fil1 f: 
~'"l'l'.l!• {il1111ltU'i,,[Jft abn1/, l111u11111l1ifniJ b'i1 nt_ 1ll.urru•1rufiw'i.J 'i.Jkr•unrnlt'irhr' 

'>wc/lruwL fP"''lwJfr"b pw'l"''11'ftt"iibr ( !f>brftur, ,9h1fb'irmf1111), nl'n'i.J.f! fmfrn­

/11111if /,'i, ,,,,,:',Jw'i,'i.J/,rft wJrmf"J"''j,l!, ::.wl.111{" .£WJ.J'_U1Jm•ff! wL'l{' I; m'irl.­

'j,,,, ,f ,,, 1'1 {JUI 'I m'bfl'j,/, {'"'' (JPN'!"' r b'l iutf•'ir ''""'l"{UJ J .p """ umb'i.Jftwft t.mmfi-

11/1 11 ,,,::,,f,,,'j,'i,brft f,rl1w1•m [ilt1111f1•): !•1111 brp. J/11111.1/fi!l t.bmn "l"'l"i 1,,m'i, 

'J 111uibuuf f; 1fm1111rb'i1ufi1nw1fi'ii 1.1111r111,,~J11tnpiu {~uuf u11u1111r//itfiu1/i 111pn/:,J'u.1~1 

,r !·~·"'~'"'LU l "rn r llL/11.11111 (I UI J ft'ir pm'J. "''II'" t 'irl. r)' n rn 'ir 9 "'J" rm.fil ! 111 'j,'j, w1{ b lf1 
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pu111 ar 1;, ,,, ,, "'l "''i, 111 ,r I, 'i1/, 111, l"' 1r1. 11 "'t fi 'i. 1111111 r'I ,.,J ·t" 11.1,, ,11,,,1 ./!"' .r .J!UI 1-

.f! Ill J Ill 1f {! Ill/, If fr I; Ill 'j,f,''i1111 1f 'iu~ /11/f p b 111111 11111 f, 'i1 /r U1 UI J /r b r.111111 ,,,,.,, /, {' /1 1f /1 2_ ll1/' 

L. l1n111111/mJ.[!'j, 111'i11/w'b1/1111f /; «bwt[/ilmtfi'bwtfrb)): Z.111&111/11 "'l'f''f/•11/i l111111f!/' -

4wJ.j! I; "'"'Lr" "'r"''l"'r:.w111 u1n'l"f"'"'l!• /,£'11 'b1u/11.vw'b 1i/11u11t1, "'!'i' ;_f,'i1 

h'b{ilU11•'t"' 1f (rl11Jm{il11'1.f,,,'i11 lJ.l""IP"P iJ/du11l1l! f'b"f'"?.'/1111f I; /11nzn11w~w-

111frl11n{il !""fl" "f"'l"f"J"'l! .!/11111 Jfi9 r.1,,11n 7 11111511111f !; ,~1111/111111 111'i1,'J 1,b/1,,, 'i,, 

"i1/r.9 1, ,,,.,,r;,,,,,"11;;_,,, 1; '""''"'"''"L' 

(} /1 t /1!1 UI .1/1--U 111n F[llJWlll /1 ;,.,n, l"'' 7u1'1111-tf Ill(),, ,( ,, 1! 111 JI,, 
/l"'i"/111r)p/1 (1~111n U. I/ . l';111kJ.,'L'h/11Jf ) t 

l fU /t1n1 f101~1 
• I. 

~.1; 1,11!"'/""l"'tr'k J!Ull.f!m!m1fl! 11wf'btf1 I; l'"'swmrbl q,,,,,1wtfr'i1 ijw­

{111,,1,~,,uf'i1brfi l1n11ffi,,,l'"?.1f111'b 11f1q(ln•b.j!n1/: '1_,111111111/wJ f;, "I' wn•11111b'i1frm/r,'J 

'f"!UJSIU(} 11111/llll~UllJI ('WJ/ib f!Ullflll'f('/rt_bb('f!\ 1fU1f'Ulbbu/1U1[!1 ifiL11fi111f! /1 

9L1f b'hw /rm£!' Jr 11b'i1 9 I'!"'[' b If UI 1•wb 111l1m'b r..w /' {rl 111 /rl JllLbbh[•lll[ l;m11f'k11{"'2-

1/ 111.J /,'j, 'lb"ffr w11111111M1fr111[i P!"' 11!1?_U1.([i'b 1fw'b'lu1fi/1 nL?_'f"'{il{"'-'i.;/_'' r..bwluu­

''lb" 1jrn/11m1.f1,,, ,f'i,1.-rfr9 r:.bmn 'bw{11l1fr'b wm umb'bfrwfr r:.wm/dJ/1 1}u1r/111L"' J 

t,,,,'iJ'lb" bl/""} '11111• :/ 11111mtfi'i1 P""lm'lt'fr;_'hf,r'i1 w'hb'k1111f /,'j, ,!fir_~wmfi~w­

tfr'i1 mh.[!11111111rw, J, .J'';'!.f!w!1f111'i1 -6.m.f'I! 'l"'l"lm'i.11,,f I; "'!1f 111l• .p1"""'l""­

! f 1 111 'l 1/ ' 11 fr! J ,,,,[Ii; 
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!:,, (' l111'i111111/1111_ l,9 f111b "f n1z1'J Ill Jn /1 111111.j! 1f /, /11 UJ'it /1 ,, ,,,,,Ill 'i, 1f 2UJl11f 111'i1 

r:'i·f""':J.J!fll'f frl,,, u I; 111r•/111 ,f ''"''""".f!"•9111.f, "'t'I "fl"f''iw"'l! lb1,,f111.f2111-

11u,,i/•!J ( 'b111'1fU1[m91111f, 1l/1111uf /, /'"'{'d/1 tf/11 u11l/, 1l'f111 .f) t:,f,,,,
11 

m'h/,'j,;,,_,f 

.';. 4""/"
11

'b
1
f

111 'i1 l1nL11r•/wJ.J!, "{'[! .!u111m1fp l1w1f fl1111j/1'b 1f/1f1'!"1/,f,,l"'t/•'b /;: 
·j . ,,,('"1'k1f111b ~11111111/11lf}ol. u1n111ou19 J,,,<;, "fw 111 .rw,

11
,
1 

'lb l /1- c I c l 
'Cc l' '- °' c Jl 1 11 l 'f')'_UIU(ILllJLU"f i ll 

'"f"'f''l'"/'Wh'1_wJ t_l;, w/i1111. w1fb'b111J'i1/11/1 '-mtm'b/1 1;, "(' "'l'l"t/111 / 1 (/""'/![1_ 
•/ "' ' ).['[! 'i1m1'b111/,,, 11 t.r"' "'./!1115 ,fu,'i, t,f,,,,J,,,,51.[! !;: 

( 

L _ .. __ _ 

.,,,,. 36. 
1!11111fUJJ1'"11 '"'l",l"lu111r/1 (w} /, _q_lf'"''f'''''f• { ). /. I 

.,, • I' "I'"" I''. Ult! -/' l' 
([''l,,11/lu'~' 11/,J,,, fJ.1uol1• } : 
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1. ~tt.ofuu1nm1n~j1 'b1I_~uL1'sJ6l_[Jl;l 1!lu1w'/,.~bl1f1 JU1~J'"""'l'nl-~mn1 l'w.1[1£11 t.11l:u1[f11t{1 

,fbflu'll'' f/./bl'"f "'.l'l ,np"'l'"/ l"'.J'f"~ /u'Iulf'l''t1 bl'f'' 

2~ Ji ·'ituJin pl:.11JI1 ,\nLLr/_1uJl!f', 'tbfi'rrtulw:1if.mr) uf"'JUf{;..finfa /, lrnew4_mt"''~1/1 1!111lrrn­

tJtn{'nL4mn1_l'wf1hl'f_~: ~t~UJ{'bl 'JPW~1.e "' UTIU[ ~;/1ww1j1u~ 1nnL1nL4111t1L{'W_f/1'i.1 Ul/ILllW'i1lirl: 

1,.,,..,/J "''It rt" 

IJ. t lu 11 S ll "t. ·it Vl 

~UT,,fl~n~~3fl~T,, U&SU~UUUT,,PU~/ISU~/I 

&I./. U/l~PfltL/l!hfl ITJU.SPUUSUUT,, S&lu'fl/l~U!J/I l,t;S 

ll.111 Jw'bn{tf m/tf Jlll 'i,'i, UJ"j,')[llU(l!szm I; J jilTIUl'f 'i,/1 r fr tf UJ'i.1p U"f""' IU~UI Jf<'b 

t,/, UILU 'ln tn rtL{rl J"' 'i, ( J fr~ r,, Ul'i, UI Lf.'l) ''"' ,,,,,, pb l"' t;,,, .r "'r I If fr~!'" w'b Ill l fr 'i I• 
1f[rp_n!Jnt/ ,,,,,,,uf'i11u11frpm1f L'b Jf,,,,,,,'l..,'i,I'"filr ""'P"'.lt'"'" l'"''i, /, 'hr'" 1f[.~­

r,, "'I' w m'b I. r I!, 11111111 'I"' J" J" fr,,,,,, 'l ,,,,f ;:_ w~•f w'b 111'" l'P /, r "I I' n !J f, u'b J, I' fr m b {11 -

'bnln'lfrwl11n'b o"ihf'".'Jfsw'bbp/i l1uunwc1ilrr1'b 6.zmm{rlJ"'~'f! L., w'bt:.l'"'rlf,,._,,,,,, _ 

{rJJ,_,_,'i, 'fh"f.f!"uf, t.u11fw"fu11n1n11{11,,,'i, ,f/yp_n,9'bfi[• aJ..nf1Juf1/lnuf Ill tfL{'1-U9'b11uf 

,r bmm'lf. J f.~11nu mp1111,,,,,,, r '"Jfr'b w'biO.zurnt {J 1mi1'b bl' I!' 

lf/,,,.w'l'bhpf! 1f[•~pr11,,'bu1Lf1'lfr biJfJwpl1h1m t.1UJ"wp• 'i,,,,f,,, w'bt:.pwdLzw 

I; t}w'bnftlw'brul Jhmwrzmp1nbUJl1m'b J"w'i,pm'ffrm1ul1fr wz/111n1r11u'b.f!fr'i,, l1m­

pn 'l'"'i, w l 'b1u/11ru"i"'mr'"" wb l "'- ""' J'&11111,I. {' ,f ,,,'i, 01• !bl1m l'' ,f /d1rnufrf/i I!, 

r..[rJi1111~w'bn<J "flnn.e I; l1wpn'Ju:.i1usl £.,,,'j,"'t"L L_ w'i.11uLf1qfr l.i1flmrl1l'l 

b p Lw .'Jn If 1f p~pn "f 1u 111f1 fi p {'' J" [if/(' m11n ('"'{f m tt<p '"'i, I '{/, ['2_fr'i, fr tJ ::, UI J" Ill[' w'it­

r.p1ud b z 111 I; m'bh'bwt "P"Z 4rnrawri1uftltm.'iJ, "I'/! abn.e I; pl•p1/1111l 111L111-

l1mi1 1nz/11w m"''b./!f. f!'bfd '"8 J!"' if: 

ll'f.lrr11umpm ftm"'P"'lit,i, m'i.1111Lf.'1_/i 1l/1p_n!1"if_ npnz1fn1l {u'h'l-f'(''i,bpp /, 

'i,pw'b,'J l1nJJ..,'j, Jbfdn'lfr J"w11f.'b npnz mbq_b~w['1Jm'b'bbp 1•f1p{11uf L'i1 

r:.wznr'f' Jnfdhpnf"f wz{f/UIUIUl'iJj!nLJ, [111~ Ul/U wz/111nm1t1'b.efr ~l"fl-UUlmr,'f.1 I; 

"'rr"'"f h"'b l J" foltpmu"i1 "'Lf.qfo r./1J'bw/l,,,'i, 'l" pJ[r.efr'b' J ""'"''l'"J ..,'i, r"1?-fr­

"'"'~fr'i.J b J"' P"'B'i,/,l Of'Jb~mfr "i"'"'rmumJw'i.1 111&/u'bf.~w'bt 

lf w'bpU1'Jf.mwlfl1 mz/111um1-Ub.[!p Jwufi'b iO.f.zrn 'l"''l_"''P"'P ~"''l,f/_,L"'­

t,,,,J"'r ,,,"itt:.pwrlb;_m I; Jw'bnfil1n'bu1l 0"1m/t!1m~1.u'b br~rw1_wpmfil1"''b r..[.J­

'bw~tu'b opL'b.p"itbpfr'i.1, npn'i,9 t.[.Jm'b rJrm f,'i, "iwwp1nu1111/nL1f fr'ist"ib" '"P'lP 
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,fl,,,,.,,'l,,,,f,,,'bpw'ffr•ruul/£1Lrc1 w1'b1'fb" la P"Lnr ""fu•/1~w!1w'b ""'I'f!bpf! 

( 1ffr'i1}/' ::,=utuptu~ nn"f'bJmf/{' ): lJ' w'bpw1furn'b l2."t:w1frblt11/ ""f"'fr//1-U~lll'i, 

/, /'~('"' /_ IUlfr nL/iJ J m'b /;fr 1f'iJJuf;m'b 'f (1111J(ti';,/,ff!1 Ill 2_ {11111 mb'i1 .j! /:, UHf wnn In mf1/i 

,) ,,,.,, ,, ,, w'i11u l .r ,,,';,/'"''fr Lil 1nltf1 m J; ,,,,, {ii l'"'b [" 

[l,Jf,'j,,.,::,."'""'l""'t 0"1mfrl11nl1m'i, '""P.Pf!• "Pl! {J mu I; """Lr" 'lfrmbl 

''Ptfdtml! J"bifw9ifw1J 1/[rf.wl11111f, /11nz"P"'!J"' J.'l'b I;' """i'iJf'"~l!: t,,, mpt:.bu­

m.u/1,,,1,,,1,fi'b 1fbdw9'b111 J" I; mbun'lmfilJ.u'b 111'itl1JuLh£!I Sbnnrzmfl1m'b w'bl(Jtu'ir 

,[/,J"'9J,,,'fr •fp1u I; ~fr.!'b1/mJ fr'bt"ib" n11"i'btml1fr, t.hnm'lfrww~fr, ,,,,'i,,'lf,,, 

l;l ,r,,,'i, 1.,u7frm•11~fr 1nz/11mu11u'b.efr u~qp11< 'i.JJ!f!' SL11n1Lmfl fut'b m'i,ll!m'bf! 

""""r't"'!r bqr£l'fr9 'fb"tr "'l./!fr pfri•'b "''L'lif.u.,} fuun"''l"'Jfil'bbpnif_ ~wqiff!-
4,,,J w'bl!Jmbh /;1 U.l'I w'b~J,,,'i, J"bJm.'f'f"''i, "''fb'bm"fwpq h'Jm'bm~l! umwp-

{i'"f/• 1f111nh9nu!'i, f;, "!'['' um~w(ii, rn'bfr n1rnzwl1fr ,,,,,t,J,,,'i11 

ff "'P'I:"" '"f.p/1 111bu11'Jr:L-

fJ !"''i, ,f[r~fr'll :..&11.1nif_npm[if J"''i, I' 

l1mq1fnuf I; 250 tl'tl', "['{' l1nz-

1/w1f I; "l"'I' 'l mbunrz1n{tl J'"'i, 

l'.,/11uu1/n[tn• {iJ JnL'it: 

llmr111m "'l./!'j, f •/fr~wl1f. 

21; """PJ1!'11hl (LmJb1/ "'J'b 0!'­

tM/"'f'' "l'l! l111ltnuf I; 1' 111b-

ur:1l'nfil t"''b 1u'blu111'b mm~: 

~'~ ! ·-1-- 1 
~~------ 25.0 -· ··-------i 

t~. 37 .. 1' ud11r117r1LpJ11.1~.1 su'l.1/1;~~1 

/'~"" b l'"l pb1nu1 .11 J1 m: 

f;[tlh 0,1 tftl' t.f.,,,,,i{,,p11Lftltw'b •fr111 'l"''btf"'c l"' '""'l"l'"'l t1hmbpf! 

('i1lj . .'17) 1f[r,f1w'b9f.,q r,,/,""'Hi,J,'bp 1fnu11111/_np'""fbu 1f/i'iitlt. O,.'J 1Jtf, m"I"' w'bql.'b 

mtJ!"'l l1wrhift ~tfr'i1fr 'i,~..,,,,bl bf'~"" t1hmbpfr 111nl1'"l"'fill"''i1p1 lf 1np11-11L 

ml.f!f' {""}[.:_ p'b7m'bml1111f1111L'bf! (1mJnL'bwf1nLf.Jim'bl!)' d1 =0,3 tfu-f.: 
fJ)] tl'tf-{1!} uu{lilf. J"mii11 1fmn'bfr/1f. .lb.fr 1f11111/y'ii w'i11ib';, utl_.[!m/ 1fl.'b.p /r 1/ /i­

£.111!1/i 1011' '1-""""L· "1'"!'7- 1_b'b.e mlw'im11f IL ..,'b'.ruul-hzm I; Lf1'bnLJ 11-frJhl 

1f111"i1pm'ffrmutlrfr 011'bnr[tl J"''b{': 

lTw'bpw1f.111w~[. npmltp p'i.mpnz1fuuf I; 'b11w 1fhJm9'bl11111 

fd1111Jr, l"' J111JJm~mfrl1u11fp b '"J'bmbtl hi1bwgn'J "''•'"('~'"JP 
It"' I" "1 171 -

"1"' ,,,11br F 

0"11nfr~w~111'b 1fw'bpru11-f.m111l/{' 11/uliilwmfrl1nrb'b l1mpbtf1 [. "l"""~bpw,9-

l,Ll "l'"IJ,,, br'~'"- n11"1'btmft' op1l•l1wf1if_ IL o~muw11 ('b~. 38)r OnL~mfrrJ/r 
•1{11fm9 mbrzw'l:r"/nuf I; npJb~url! (11111wpl1w'b} L. 'lfrmt/m•f 0~11LlJ"'rnrJ1 

!,//• .18-mJ pbp1/m1} b'b 1f111'bpm7pm111~[. 0"1mf./1U1~U1'i, u{flL1f1u'i.1, op­

!!,ff"'{' ( "l"'"'lf/,pif_wJ AB 'lJml} /,_ hp~nL 'l"'l'l bqpwJf.'L {,."'"""l"'Jfd'LL11fr 
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a17m 11/11/uf'u/j,, lf'/r £,.u11uu'lurt/tl'i, "'~'.9~'"' JI;· "l'tb'fm/r•//r f/>nlim un1f, ,r1,,, "£! 

Of'Jbf1urfrr{/r nll"f~IJUl((/r ljbhlll(Whn1f; lfu1TllU'f"'J(1J'j,/,f'/19 rf/,//(!' nf'b wh9~11nJ' 

I; f/>11l1m11n1/.' nu"l'btru~fr9 'f"'f'U 'f"'l"'9 t,J,,,rn 'l"''l'"C.bn I; ,J"i.,m1f n1'frnfr­

l1rufJU1h U1nur'b9.[!/r'in ,,,,¥ ,fl,,,,, {,..,,,,,,,'f1UJf"11.· nr'j, wh9b111.J I; "'"'l'j,J"''tfr 

l1h'bm1in'bnr/, t/r ph~r{rrt.!, 1f"i111ul' I; '"'l'lur'lfrrl: l1J'l f.'"""''lwJ/rl'bbl'fr ~1Ulll­
,f,,,'j, l1hmbr1nJ UUllu91/mJ' I; u11uul'l/1UJ/r zrr.•/urJ, 1fLJ,,,91/1U1), /r1u11l11U'j, 

""l"'"'ltbl'f!' lfw'br1u111frrnml1nLJ '"J'j, •1/rm•/111 J I; o~nr ll"'l'mf, "l'urh'l hp/,_ 

'{mJ I; '"n"'1"t"'J/r ¥h7,} ( krb.1ul1u'J'"~u1'b ), zt•:t.'f"'J, 1fbJw9 rf,,1 J ''i"'"'llbt'l'.' 

· '7lwr"t 1.ntiun'/nLf>.J"'& ht11wfni'"'l'.i,,,Jt' 

---------- -25 0 -----------; 

Or1M1mfr11f• 1f!u> 11131fur~1 l""rf'. (\'.I') ::,,,,,/wuwr I; ""'"'l'~"'J/• f•rwt1 ,,,~, 
••1111111l1hrfr ,tf,J,,,fJJ"'~' (A1 L\) ~·/, wnwr"mJ/•.;a ,f1,<J,,,frltm~1 (AI3) :,

111
1' 111 _ 

pf; rm /rl 1,,,'i,l!' 

O"'"lJUJt•/r 1fh,}my1fw'b t""I'!! (V.iiJ C.ur<f.""'"'f' 1; ""'"'rlf"'lr t,b,1J" 

"iururl1Lrfr J'L<J,,,/rlt,,,'j, (J\ 2 8 2 ) h 'brw frrw~Ul'j, "f"'rnt11,pf• 1fhJw[rlJ,,,'i, 

( A1 81) C.wrw11br111frl1ru'bf'' 

\ ' A.,B., 
'·t= -~--- ,.,'i,'fwJ: 

A1B1 

11n :.1npmpL rm-{J 1m'b'bhr I• '"rrnuz'JrJUIL(' ~Lfr'b/r \ 
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/•'bz.Ufh" f;l'[,,,,.f I; 'b~wt•/r!J• uu11u91/u1tl ''"l'"'P/'t'"'/ilJm-'b'i., frt'b'bfr 9 
'j,f;l.'/l'"l,.,9 'b,,,J I; 1f1u'b11uz'ffrmwl1/r ['h'fC.uz'bmr 1ll.tlru9.f,,,'j, tuz•fre' \!J: lJ.1,,_ 

"i/runr/, 1fuz'j,l'"''lfr1nrul1/r 1fb,}m9J'"'b l"''frf! C.un/""'"'I' I; "f'Jb~rn/r1/fr b. 

,,11,,,lJ"'l'r ,f f,J,,, ynuf'bbrfr '"I' rn"''ll' l'"tfr'b' 

D·'b Uf'"l''l urhun'lmfrltm'b C.b11.1Urfnrn•frlt•n'b"i, f;, n1•f! r:,.,,,J,,111111r I; 

iso u1L 
F-e' nu111'b1,,,t1fr g,,,11m ""'!fr'b C.L111u•fnrm{J1m'bc1 

U.111 rur'bw.lke lfmrh1fr I; 11/rr•iunLl 1fur'brw•1frmw~f. :,,,,,f,,,r•• 'bf"" op-

1ll1wfr'f'b ,,, o~"'Ll"'l'f! "t"'rn~f,11my'bblnrf nr"LJ,,, wnw'bdfr'b n111.1;'i111Ul1'b!.r: 

lf..,'i.,l''"'l-fru1Lul1fr .fbtlm.'11f ,,,'j, l""''{' 11""'"','J'/fr' 

- l \!,, =V.p · v ·~=---
F.p 

250 
-~~--1Ur;11f-11Jlf, n(rtllfj-1/ 

F.,,I 

f·r• mmrmufi "UJ."'fr~m~'"'i' b1,/1wr1111/il["'~'~' I; ( Of'Jl,l1m/"IJ' /, oltrrrl­

£W('/• :,,,,t,/rn,'b {/ nl1mu'bLrJ1 C.lm1ni/nr111/rl1m'b['), "!'£' MI L\i~-{J' /, 
ivU1lv\-7 1nf•"ff' ,r '"'bP"''ff•111mt1'bkrfr t.w.r,,,1, c,,,,.,,,,,,,,,1, I; ".!.10 ud'. 

F.r-f' "l'JM1wfi1ffr lpnlt"'-'""Jf.'b t;,/,nu11/nt""-{J[,,,'b~, f;, 

2SO-e' l'"'/ 111b11n'lrufrl1w'b t;,/m111i/n1.mfil!"''i'[' (t.l'if), 

F. 11-l'' 0/1111 lt"'(•/• f/>nl1m ""'Jfr'b t;,J,,,_.,11/nl'"'f'Jnr-'brr: 

11111 ,,,,,~,,,,J./,fry !tr1lrrr1J f;, n1• ,tUl'bf""'lr"'"''1fr l''j,'lC,,,,'i.,"'I' JJ,,}w9-

,t..,"i1 f."''Pft "'J.,,.e'"'b JbJ 1;. "r.f!"'.,, •/rn.pr h'i1 "t'tblimf.•//r Lr ,.11m ll"'rr 

{fnl{"''""Jfr'b t.hn1U•{nr11nfrltn•~1"i1hr11.• n1•.p.m'b ,f[;,} I; "'"'P"' ufr ""("'/1/1,,,f1w~1 

/, r ft UI (lnl /rl J111'j, (! t 

U.r'l-fr <>pJh~u1/r1/'bhr•/1 J'/1'bfr.!uzl f/>nf1,,,,,,,,Jfr'b r:,t,,,u,1nrm/ltm'b{' 1,S tfLf­

·/ry UJ•UfJUlll t_b /rufl offl1llJ1L1f''j,/,f'fr'j,f'.' 10 ut.l'·fr9 nt_ UfUl~•Ul-Jt Sm fWLrrfr 

u11rnufbl"''l'uJ'b o"iu1Ji¥'"q'"'b .t:,f,.,.,,i/_npm/rlJ"''j,l! 2:)0 tl\f I;: /J.!'f 'l[,"i.f!""l 

wt•'lfr "''l"'fr¥ud/Ul'j, J'm'iir"''fr"'"''f'bhrfr 11mmrfblw11m !'j, J/,,}.,,,'l.Juz'l1 t_w1frc 

tufr'bfr' 

Uud1w1'b ""l"'fi'1"''1•u'b 11/111urbJ/1 flbr111fl11rL'b'bhrfr k, um.r:.1uu111rml1, 

J /,J l'"'/rf• ,f h JU19•11 ,f'j,J,f'fr ,,,'j,'j,"i'""'"'~"''"" r.! "'l'"'-f" !"'.,, "I u1111-&wn m/ 

'i,J'"'j, "UJ"'fr¥w¥w'b Jw'br'"'lr"'"'~'bbr th'b "f'",,,l'wu1111/11ul: 



Op1hl11nl! "i'"l''l 111b11111'iibl/r 'l"'t'fi'i,/,l"' t:,.,,J'iuf', 'i,.,,/11 . .,,'br:.pmJhzm I; 

l""""'f'"':' i!"''&Ul~n1 (i1wJ'l' /, npnzw~/r "f'"''t/r fnLJ"' f;f'tll'"f''l ,,,<;,t:,[1,,,,fbz-
1n111filJm'i.t'i1 wJ'ii J;, "l' 11mwpl1iu1/r bqpu11/r'ii f1h111hpf! "ibm/> I; 'lw'iiifh'ii m1'li­

"i/ru/1 r:.bn•w{n 1n111fiJJ111b i/r1w, "f' l"'!"f' g{'b'i1 ( wb'l-('W'JUl[•fibls'b) 1f/r,f1w'b9/19 
"'b /['11 /11 : 

ll.(1r 'b1fUl'l"''f"l.J'i, t:,./,.,w11/np1nfrl1m'i,l!• nr/r 11"UJ..cmJ' J'/rJ'1w'b9 1fnur 

•1111'btf.n•1 111,mfrrc "i'"r'l hr1k11uf b'ii iu'b'lb'i1 "'l.f!"'f t11111f J'.,,<;, 1,.,, 1Jrmw~n i/• 
~n11{1nJ' t-, :C.w,fwU[U1tnwu{lfm~1111pwp, iute/r h 1fw'bpu111/rmw~/r lm.<}nr.'iiiul11n­

/iJJmb: 

l,mJm'iiurl1m/rfJw'i1 r:.u111l11119n'Jm/rfJu,'i1 uft/r'lPl! 'll"f/,!I XIX 'l'"['/r 1/bp­

t_f,p/r'b, J'w'iip.,,'1/rmr.ul1Jr t:,,,,Jmt111ynpdrn/rl11n'ii/r9 .'JOO urmp/• t:,!;wn, b('p 

11
'

11 mrfii1n 11Jtr•ifmJ' l;p l"'Ju/r f.,,,""''1 111 /fiJ'iihrb 11fr'Pr1" 1t.9/r"'t/r bpLn,1{Je: 

'l-/r/f>{'wf19/"ui/r bpkmt{il'b m11rnrfi1u1U/rr1f,L/r" "i"'f''lifb.9 1 "f' h{iJh £.mruu'l"'JfJ­

'iibp/r mnp_k 'l"''b1fn11 1fwptli1/r tiuifrbrc 'i1p111 111£/r.cl• hf'~"'r"'f"t"''ii 1,1.,,/r,9 

1f•n.cr1 b'i,, "'''i"' "'fl'.f!'i, "'!'I J'"'l'Bi,/1,9 t/r w'b'lf''"'lw11'b11"f, m1,,11f1 n:_/r'ii1 
,~/r b{'f1nr tl: 

/.m ! ., /r in tf1.p'i1Lr fr 11'1q,f'inl19/r"'1/r b 11k "'1/rl /r "i,,, I ,f"' 'ii'i.t1 f' /•.'J h lr;, /, l 1"/ 

'"'i m /rf1wf1 m"b 11 /111111 f, J} l"' ,J 111 'i, m'f rii fl I"' bf'. ltl/1'ii /r' 
!. 

n · siw.:o 

;,-'ii !.rl1u1,'J"'l l"'J"/i mLf•.f'fi l11l1w11m(rf1m'b'ii (, n{'f'. 'l"/i11/1111f I; 
O,t)r)()()4 : .(),()()()()8 utf ,,,,,\,fw'i1'iit.

1
,,,uf, 

n-e l"'!"/r £.,,,,,,,,11w.1fJ/r pMf'f,,,'b 'l"i1.tm~/r9l'' ,.,.1, o'l/r r;,,,,,f,,,f' t:,,,,_ 

1/u111"'r I; 1-fr: If "'Jr/•/r :J.l{il/i 1'w1f mt• ,,, £" !l"' yw'bf1zl' p1111/w­
l;w'i1/r'i1 J'hJ (. /)wifu1111u11 I; J,,j1-j1, 

,_,_<;,' WTIUl/11/"'l" ""iJ"'l 'f'·"'/r!! or1ht1m/r1/fa f.,,,f,111u11111/r'ii ITlll'fbJlll~I· 
ofh2_ l!"i,/1'iin17 I"' J"/r 1f1'iir_fi l'"'!J'/111a.p/r w'i.tnw'i1 t1h"l'' 

n • SiJ19 tfbrJmfrf111L'ii"iJ w'ii1/w'i11111f bb nlll'fh/1111//r {iJ1fw1/r'i1 WUfh/mllll/1'11 / 

f•'iit"fl"' L/'J,,,,,f I; pw'iimlls/r!J• n['J!"''i' l1111i16. I; "'l/r~fi bp~ru11nLfltn<b[•• 
"l'.J>'"b 1f!i<) I; nu"f'iitmlfl1 fil•/"'J/rb '"''fb{'mnLp•ub ('bpm Jw~L11bue), 1u1'b­

.fl'"'i1 ,Jb,} I; 1f1u'i1pU1•1/rur111f1/r l"'an,'i1u1'f1n/rl1m'i1l' /, '"J'ii,em'ii ui1/bl/r Z'"'" 

dui'hp 1fwu'i1/rl1'i1bp lt111f'bl/r I; 'bf1,,,mhl 'iipm'iinif: 

l;t'P "Plf,/l"'l' 11fi111q1nt! I; o11w1fi'i1 if/rp__111rf111Jf'"',f (~,,,,r /r'bi"ft"' c"ii-
7m'i11/,,,a I; wubl znp op1M1m/ri/nif ), 'i'f''" {rf1/mJ/r'i.. u1"ihf'u""l'"'J/r urpdbJ!l! 

</>".£'!' I; 1;.'ii,,. ,f, nr•nift;,J,,,,f, n= l (1/rn.er I;): /•,,11 Lflh o,.1M1ur/• J, "f'J''vm/rr{/r 

6.wl1wur1u1/r'b ""U[bJ'"'d· .f/rp__/, mb?w'ff'bl, or/r'iiwl1, Jmu•/r/r d.b/tl k 'lfimbl 

"P!hll"'l! .lls(il/r .f/rp__"'''"'if'"' ,f l11n1f, /r'bt"ib" u111111J l'i1, /rJhpn/rn'b op/bfl"'/r-
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4n1/. ,,,"/.,, 'iipiu fJ./iuJ/r'ii '""fbpm"'r'"'h ~J'Lrhu'bm, npm/t:.b111J, ""il'"l 

'lb"i.f'"' J' n=1,51, t:,/;;m/,w"if,,,, ~1ff,rJw'iiu1 ,)'.,,'i,f'"''J/rut w~/r l""hn'iiwl1m-

f"1"'b[!l 
/•'11z"ibu bpkmJ' I; 11/ubJ'w1/rg ('id[. .19 ), i.wnw'lwtfrll'. (ii o'l-), np'ii 

w'bg'bmJ' I; o'l'"lfi1 J'/rp_wifintpni/ :t. w'i1~JU1'ii ,,,,,,/,, :_f> ph~1/m1f L ~fi 1fcui­

'j1,,,J' """!bl"'~' ft'"f'tlbu fib opJbft'"l! :_/r l""""1."1'qn11f: ruff h{'p 'bw w'ii,'J­

'i1r11J' I; ab(rl/r _J'/1p__wifwum1/ (Li /11L'l_)• ph~iflll J' I; ~~ Wb1JLUb WUJ~ /, 1lmbnLJ' 

<>p/M/m/ri//r J'hp__· 1n1u 'lbUf.f!"'J' 'l'l"'l/rnpb'ii .fhd-m'iir•ul I; "f'!/,lim/r 1u111w-

4 n pru.J' l'., 'i1 w 'JIU" b 11uf I; 

"i Ill["{ UI bu UJ 'ii/, L/r f 

() p[h~ui/r•l/r ,,.,,r:.J' ,,,. 

blU 1/r'ii J' lllnh9J' .,,<;, 'lh"i-

.f"' J' (bpp bUI r:.UJ.1/Jr 

"l'!L~m/r'b) 'f=90c: k 

sincp= 1: 

Sb'[IU'Jf'/,Lnif /,-/r, n-/r, 
b. sill'f·/r .,,p.fb.J!Lbrl! t:./rz­

l"'l E ,,,'j,,,,a_J,n,J', ~111111u-

i, 
d=----

11 • sinr.p 

ti[ • • 10. !/np h [ull:.11ufrn'l, op1l:.lf"'/"/'i1hpn•/ "'~'Ir 

"iir.11 l"r-.111/i Cwnw1J_1J1-lfJ~bpJ_. nL'I"'- 1.:/.,l~1fu.u 

0.00006 ____ ........., 
1.51 ·I 

o ,OOOOfJ-l! Lm111fi ""ih4mr/r 4111r1lfir [, tfw'ii111 L""l"''l"' t'ii '"L/r.f:''blf'f' ,f/ri/r'ii 

L rl1w {'Ill /ii!"' b~I I; I 
flL11htfl., UIJ'j, UIJ'h'ii1u1/m.p..p J' Wu'l1/r4(!• "('{! ~LU('b{/r I; /r .::,IUJtll f'b('bl 

(Ln11Jhl) o"iui/rl1w'f.,,'ii J',,,'i1piu'f/rmwl1nif 1 1'wifu111"'{' I; 0,00004 mf: 

IJ.1.fJ' C,J mw J'['.f'/' !' !,·, {J L J.:U•~•{• ~ w'iiqwJ' "fh"'.J> t J' J,,)w.9"i1l l "'[" 

1!wu'ii/rllf!• npu1h111lf1 'J,,,, 111l>111u'iih1fi •1wn'iiw UJ'j,,l[,'i, "'}.JJ"if: Ul'f P""l,r,,,_ 

"f1Utn4/r1r. (UJ J 1f'w'ii111u11-J•m111lfi1 Ol/1111Uf("'f' ,f/,,}u19mffi1 I; /, nrnz.1/11111 I; 

~hmJ,/'"l :..mpw{'h{"" /JJ'"t/r.9' 

O,r 0.03 ---·---=150 lllb'J:IUtf: 
0 00004 

11.t""ffi""'{' d/1l1rn•fw11~r/1l1'bhr1/' 7-frurbl"'- :.intfw,.,, bpp 01l'"""'f"f'J,/nuf 

/; OUJ.m/r¥•u~w'ir 1fw'iif''"'f/1wwf1, (,.,,{'// l~"' Jf;tJ.,,9'fill l,'JO-fi.'I wifb£11, n1111•/­

:,burk b[1U1 l"'tJ11LbW~11t{rfJmbb "'Jb"i/ru/r'b t, np {rfnLJl t/r """l/r" /r C.iuJUt 

pbpb[ op/hf/m/r ~umn19i[wJJ!fi bnf' .fw'b11w.fwu'bm/rfJ11L"bbbpt 
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4. trU:t1PU. 1H 1 S lJ.L1 fl 'l 'H1 SlUl'l. OPt;l:;t1Sl• lllU.St1bfll• 
bPt1 P U.2 lJ.1J1 U.4 U. 'ti t1 lJ.S U.Pb I.fl l>fJ.~Hl 1'-\, l! 

fl" "ih J m~'i1 b {' /1 O"f 111 /1/1,.,f1 r11'b /cf f, !""{cf l nL 'i1'b b {' /1 u/ 111m6.u111n1/ 1f w l1{'111 -

11/1mwf1nt/ 11/11111/n11 <>p[f;/1111/1 Uf"'"'/ff'{'l'. lf'""""f'lml t_f1 111n111,91/11uf: '(,f''"'b,9 

'./11lir1ul11u"1 ••utm/1qu1fJ111h /cfl,pm-/cl t111'ii'i1b11[', .,,l""lf," l1n11/11nl-. 11fi1l•rfd1 /,,_ 

.J!('n1fww/rl1 1ur•L111u,gfim'r1hp'i, /,'i, ( /on111nr1111f'i,f,{'£! ): 

ll:}>L11!1!1 1u11 h1nugjnuJ]• l;n1fclt,,,'j,'j, "'t'j, f;, II I' &11111"'9.-'-" 1 fd 'j,,/. /' /! 

f''i1/1'i1Ltni[ 11uu/h[wf1/i b'l_f""!fi'i, /_._ l1b'i,m["''i1wl1111'i1 1J'11111h{'/i 1/r1111, "'t'i1111l.rl /i!1 

'l"'f"' 'l'"l'":J ::,[,,,,,, l_i•'i1 t:..1111/111Jn[11uJ' l1111[h t,.,,f'{c/111/cf!,,,'"l, 1/(1111, "'ti' /r'iJ:_"fft11 

"'''"" ,J' 1; 'i,11. -l-0-/1.9 , '''ll""t/''b -r.,,,,,,,,,1,,,tfd-'i1hr•f! t:,,,,,,,,,,,, ,r J,'i, """l"I't'"'ll'.,_, 

·,,,,,f,lf1 1fn111j1~, ,,,,ff {ff,'"l,U1ftt1'i1111ff111l1 [,.,,,,,u,,/UIJ{cf'bbf'f'_' u11/htf1 .')/,,,n, .• nrp 
"!"""-[."' 1Lnt/ "/' 1,f•lt "' /• "I """Ill. 11 /1 "1111 l"l '"/cf!'" 'i, {' /11111f111111/ 11• 11' I;: 

l/.y.J,/1fl1 11111l·[1w:1/111JJ/• u/11b1fu1"11' 

r\ 111pr1111fwmj111 1, •1) ""'t"l'l''"r"""l"i 
n 11111li1111 l1lihp no oL 

lj,'l,L/1/,/f 1Uf'J'f"".'J/•111J/i ""l'l-/'.'l"' /d l'11'i1['_ t/•11.J!("u.'l'i,f,l"' -'.ur1f1u11 1/'111h/1U1-

'l''"""'f""f "'lm""l"f"},,,,l J,'j, 11/11u.'ppu.u11f,,,'"l,f,['• 111•nh9n1/ 111_tf•[iullf1 1/1111l11111f 

1_11 "'"'l'i,t'"'f/• b'll''"!f1'i1 1f111uJ.1,e: 'l-/1111.pf""'l'f,,11,/,f'l'. 1/11•.f!f'"'Y.-,,"' 1f f,'i, 

1f 111'j1111u11/1111 tult /i 111b11 '"'Im;_'"{' /_._ 1/1111n U19h111 1f ''11" ",///; /1 Jr Uf 111 t•'> '"'"IL /cl!'" 'j, {'_: 

fl :1.1.,,,.~ iupf,1,,,,9 /,,,,tfi ,,,'l'l·b9 n,fcl !'n'be 1/l•f"".'l'bh l'" ;::,,,,,f,,,1, llf'f''""'" ,t 

f,'i, &·w•/uf(} /,_ 11,,,rrJ•'b,,,,q1/w•} 01•1l1/1m/iq'i1f11•' 1;1111/111.p1111 IL fll'n1l u 11 u1~1t 111 q-' . ..,, , 
'j,f,

1
,,, 11 / 111 ,,.f,,t, '"[""IL" ft"l'/111.t, '"$l''"fur1u/d/ IL 1u"f"./_'f""f111111/1/1 n111'1 ["'1-

j1f,{" "f'",'.f'- 'lrh-fcll. ,,,,1,,,,9 7,,,._,f f,'i, ,,.'f,J.1,tr1 "'l'b11111 ,9i1111tr ""!'1-'·9 11 '/Jt"'-.-,,f!. • 

"l""J-~f,,,,ft 11rru119/1'1 IL 'l'"l""fn1• ""''l'i,t"''l'i1Lp/i 11 if•hpfil1 1111.l•p111 .'lf1111J,f,f
1
l'. 

-;,,,11"'""''' ,.c;,,,, t/d 111'itl.'i.1: 

-flpnJ'tum[1l1 Luiol•1nu;ij1m l111z1/111•i" l- 111111111•!.11 'l'"t'b/1 L"' t 11 /i 111tf1.p'itf,p/1 

li!WP/'''f' ,<ur1/1/1 1dd11fw'i, },('f1nLJ/cff!' ff111'i111r 2"''f""f"' l'j' (Jf"'f'(.. 111tf1.p) rf111 "f! 
1 

·' - • J'f 1• . n. Ell !If &.11111 n IL r!J.i,:fu1tl I; 1111/l1tf• 1Jl11! l""/u11/, J--!'"lr 11111111 'I' I 11111(!· ·l'J "I 

~,I;. 41. ·f~;11--1f111wj1" "'l'bl""!J/11.11.1/1 11/11b1f11171\ 

iu) uiHlnpuilt 111 r;_, I') uq1p111f111111}t11 Ii 41) u1up1t•1•ntf11nnl1I~ n11111ljJ"'l1fihpu1 ir: 
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"i, 1,,,,'i,J', nuu/ltJmlt/•[J '/"'/'" 'l"'l"'9 :;.r,,,,n, hmi~"'1/,,, <'!,'j, ::,.,,,/m,/'1/111.f 'inn(i1 

::,,,,['/Jrnfrll"''i' '/['tu• 1fw'iimzuil1w'l'"l'j, 1f11u1{' ~1ut}w.J!t/_11uf I; '"'"l'btwlJ/1'b 

mi/l.Lfr rfnurfrlt, l1111p1f/1r rfmu{'' mifbtfr ::,/,,,m: (mu'ln[nrt/_w.J ~bw'i; 111111u9-

•fnuf I; 'l'"hu11/nr l''ll'l'l'n1/. :;.JitnlLm"f/,,,, opjhltmf1 "l"'m~hp(' ,,_,,,,,'LJ,,, ,{ I; 

•u'h n l'n z: 
·/? r ,,,{ U/,,, frl1 "',,1,-,,,u 9 frw l fr tu 'l'I b .'I"' I" I,,, 'j, [! 1i {; [' "'.'/'[, hpu_ :;. ,,,,/,,, [' 'j, llL ,.,,_ 

"'f/;u //fr!"'"""" /,'j, "'J!lrnrlww/rlJ l1wJ '""l"J!P'"fwm/dJ opJL~mfr,/'iihtt: ff.,e­
f"''fwinp~ op1f,~111/11/'bhp{' 'lrhfJb, P"'t "'"lnJ!l'",f'""'P~'i,kp(' 1/rm/fr'b, 1/h/'"'9-

"hmJ l'i1 ./!f""fwwfr~ "'/'bl'"'.'!/""JP '"'l'lh911<{Jtm'bf!: 

11.,,, fd /, r 111 /J ! "''j,'j,/; rl' "'" wrzh 9'bh I"'- h"f lUUllU/lnt/ .r ,,,.,, P"''f P"' ,,,,,,,, ,f 

""'"""''1111/ /,'j, .,,,,,,, ,,,,.r"lb'i111w9'iu•rz 0/1111 uwr'iJJ,,,, 

lfh1111u11u1p1u'butl/wh .f1u'bpw'ffillrU1l/b o"lwfrl1wllw'i1 '"''{'J! I;, "Pf! t:'bw­

pmt/11p1•1/J1111'j, /;"'"'LP" '1fr111h111< ortl,/1111{' (Jb"'"''tfr Jfrl1pn.,u1p11d1u1111['111J1) 

"''j,'ll'""l"'t'd.1/u"J 1r11111fr 1f/rfn9111/, fr 1nwprbrm/dt11i'b l1L'b11wpw'bwl1m'b 1fw'b­

!''"'1Pm111l1fr, "l'"''·rz 11u1ndli.w11frr1/n11 "PlblJ"'{' l"' t"P £.wn.w'lwt/d'i1b11fr ~m­

.fwp t;,,,,f!,Jru1111upwp /rlu11fw'b,'ffrl1 l, "'Jh in111w1/n1"n11' /,'j, 'bhp.f!l'fi!J1 •1/r­

,,,,,,,f' 1/l1pl1fr.9, P"~ Jhmwrz'bLN! fJ1111fw'bHfr~ t_b'ir, 'lrw'bl' 'bhp.gl1/19 l'""'"­

•/11i11/1111l /;'i1, 'j,J,/'.J!h/1!1 /;[ '1fru11/1111f: IJ.111 u1u11nfuuun1/ J!.mw11111Jm'b/'"''1P-

111wl1/1 ,, n'b II Ill r nt lj 9 frw'b UC/II Pl'" r ·Im_ J I; l1h'i,,,,,, p ,,,'j,,,,/1 ,,, 'i1 .r ,,,'j, J""'I'"" "''"'' 
.l1n'ii1111111111l19frw!fr9, {'iiwl'"'* hpl1111u'i1 /;f ou1111/rf1111f1w'i1 1fm'i11'"''1P"'"''t'i1h11 h51t 

If h111w11111J whrw7 pmmf1'iJh ['[', 'i111111ud hf' tu'il/J ::.p1fbwf/Ln'j, 1f llLU/, r fr 
1/w/11w11111pd. 'lPPJ!fr'b, t{1'b11"f b'b t:npp'f_n'bw~w'b "- 1nrz'l'"J./1'1: '(,"'!""' 
1fbJ1u.'11f111'i1 }_w1/•/1'i., hpmh.j! 11mn11u1pmtf111'b1[nuf b'i1' 1ff;J 1fw'bpw­

'fpmmfJhlip, np11h,'J 1fbJwfj1fw'b J_u11fl1 1000 111h'fLU1!/19 w1/btf> !;, .lf>Efrl. 

Jw'i1rw'lfrmw~'iJ/,r, "l'n'ii.e 1lb1J1119'b1111! L'b 700-800 mh'lw1f /,_ 1f11.pp .fw'b­

{'w'lfruw1l/Lthp, n1in"i.JJ! /).'i1wl1w1J1111111 /JJ'n~1 h'b tnmtfru opJliff"'[' 1flutw9'bl.['rL 

300---/.00 wh'lu11fp,9 nt_ 11Lt/bLf1: 

IF b111wrzw.! zw~,r ,,,.,, •in rJ,,,,,,,,'u'i,bf'fr• 'IP wu1::.bww"-""'"''iw'i1 1,, mum ,f _ 

.,, W~llJ 'j, fr'b11 mfr lllnt_m'b /, r fr [ IU I' n r•u "'" r /• m'bli ruuf '""""' /, l UllU {'"' r}1f uut /,'i, 

MYflv\--6 /, .'v\YIA\-7 111/1"1/1 1fhmuirzu11f1u'i11'""1frmwl1'bhp[' (MHM 'bzm'bw­

l1nuf I; MHKpOCKOn MeTaJI.'!OrpaqmqecKHi:\-1/bm'"'l'"P,.,'j,'"~"''j, J'111'brw1fr­

,,,w~, pu~ {dpi{(' 9"'J.'J /; UIW[P" hpw f1,,'b1111111ml/HP'"JP 1/mijrn{llifLU'j, f:,/,p­

jJw~u1'b r:,,,,,f,,,['f'}I 

IJ.n .!w'i.1r"''IP"'"''t'i1h,,'b ,,, '1'l"'aPif- b'b t. mwrrhr ue1hl1wfr1/'bL1,m{ ,,, 

nftmLJUll''blipmf t;'j,,,,l""'/"r ~- "P!l'/i'"l' J'bJm9'bht Jnmu11JnpwUJh11 60 ;-1440 

wbrpuJ: 

so 

1fbu11urzu11fw'br"''l/"n"'l/~,/,l'l' pu111t1wyw.J b'b l"P" '-/1.!'b"'ltw'b 11/111111/;J­

'i,f, {' /1,'J \ O"f IU frl1u1~tn'it t llllUtuJ/ n (llllf 1 f llL II w'bf/tu f' 1_1U ftm 'i1 /,_ d /, fuutb fr~mf1111t t rr­

f' "~19/1,'J 'li/11111i{np[' (/""'j, ,f"''brw1fr1111u~{') 0"11nfr~wqw'b 11/tuwh.!f; !;1 Ou1inp­

t1ml1w'b 11fr11111b1f/1 ·t:./11fhw'1wb 1fLUub11h /,'j,' Of'jh~mfrr/f'J ofJmLJWP('• fJLU1/1wb­

g/.t1 zbf'"'l1'1l' "- "''b'lr"''l'"rl!.'bnrz "trfr"-.!"''b' 

't4. 42. lfluru"l"'''"''h[""'IP"'"''fi.' ou1wf4,.,4..,'J. ,,[..J.,f,.,, 

l-1nJuj1 m'lrJnLr• 2--~n1hlpnnp (fi1mlwf'pl), 3-lihm'fynijp l nuui­

~f'I mp hp• 4-1>!1 bnf• ~ ( Jhru n111GL11fi ".\ Jb-mm']lll ~ml: }umnlinLJ•'}­
ltbpl' r!.hrujlllb l"LJn~ mm~ •1fimL1n1 fimJm11), 5---JiiimJfiGmmnp, 
6-m111bpmnLpw1fiG 'l~m!j>p1utpfm, 7-nu111G1u1~, 8-11w;mwifili 'Jf•m 
~rmqifua, 9-10 nuu1liJ1ul1fibp, 11-lim11p puu~mGgfilt ;bpmfi~, 12-
onb!l'n~~· 13-J~ltl'"7l~!J>, 1J--mli1111rnrpu1"\Gnq "ll'r'!Ju1 , 15 
o~"'ll"'I'• J6-1fLp1mbfi~· 11-1 m.umG~mp~wlpuG ol1m11 .,.11 , lS-
1 nLumG~m11:_wlpuG ~llu~mfi, 19-fimihtl•, 20-1nLu1111:~"'1'>W~mG 

!u!Jp •Jnunmm mn1wl1~: 

t1,. 42-m.! 911119 I; wpi{ui,J 'i.LU/, .fut'bpw1Ji111w'1nif ut'bs'bnrz l"'-/u{r 

5.u1run'l1uJ{J'b/,p/1 ""JnL 11p1J,J.,,'j,, J."'J"/!' 'l"'I'" qwim/_ [ut.l"lfrS (1), r:,,.,_ 
1
/ "'.et/nL.! I; '1n thl1uwpnd (2) if 'b2.f> d."-m/_ /,_ w'b9'bn,J [nLUw/[>frLU1pm/. (3), 
hJ

111
.lfr'b,.,<np111/_ (5), w"{bpt11nLr1111fr'b 1frwf/.putq.!w1n1/ (6), nu"l'b/U1'1n1{ (7), 

'1"'l111
"'JPb 'lfrwff.11"''1.!urJm{ (8), nu•yhJ111'1'bhpm{_ (9 /,_ 10) IL ['bf['bn,,J' (11) 

"'UJ"'~l"' 2hr1nfrl1fr 1/r 111 • npf' "'brzw'lrifa"J I; 45° w'b~1w'b 111utf frtJnLJ'{r'kw­

"'"P"'!fr'b mmpnLUJr wnw'b9l!fr 'b~wJ11J'u1J'p.1 '&ArJ/l/r'1/r .!fr'ln.I_ Ul'ks'knLJ' !; 
[
1
rLJufa J'fa J'wu{', J'JnLu Jwn{' w'b1rw'lounbn1.J' /,_ w'bs'bn1.J' I; op.JhfJmfa.l_m{ 

(l
2
,) "- l't'1'bn1.J' (13) J'fr'1rnztfr/f>fa J'ur~hphufr'kr ll'frfJrnzLfrfPfr nrn2 J'ut-
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ubrfis IU'j,'frUl'flUralUJ lnlJU(!_ 'iJnrfrs bm I; 'flUn'iJmJ nL Ju1'iJnLJ' OPJb~­

mfr.1/i (12) Jbp_. 'iJplU Jfr JIUU{!_ U1'iJ9'iJmJ' I; zbrmfr~n1 (11), {!_'j,~'j,m.J' 

Ufrfr'l.J'IUJ/r ( 14) 1rUIJ Ul'j,'frUl'flUn'iJnLJ' 'iJrw'bfr9 /,_ (!h~'iJnLJ O~ntuwrfr 

(15) J'b2_1 nrmb'l /,_ 11frm1nLJ I; nLUndIDLUufrr1n'l .Pp/b~mfr (13) J'fr~rn-

U mpnL~mmpLU'bt 

/.nLulU'b~IUrJ "''b t;."'J "'I' "''b'ir"''lw/1a'bn'l · Ufrfr'l.J"''b ( 14) t;.IU'b</nLJ' I; 

lnLJu~ l."'n"''l"'Jfil'hbpfr nL'[nL9 1 · lnLJu'b w'b9'bnLJ' I; lnw;,,'b~"'I'l"'~"''j, o~nL­
ll"'rn1 (17), :fLU~LU'bn1 (18),~ bpp 'bLU P"'9 1;, [!b~'bmJ I; t;."'lblnL (19) 

1r"', "''j,'II'"''l"'n'bmJ', /,_ opJb~mfr Uf"'m~bt'l! UfpnJb~m1nLJ I; P"' Jl"'m 

"'Uf "'~nL (20) 1r"'' 
OpJb~mf!. pl..b11.1iuJ l"LJumJ 'lfrml.l"L t;.IJIJLUp oU/.mP~"'~'"'j, ufrumb Jfr 

Jbl Jm9'bnLJ b'b J'"'~"''IPI' :PfrLUfrbr' pl..bnfrl (4) "- 1brt11Ltl/r1_ (16): 

fo'bi_Ufbu "'I''lb'j, 'bz1b91 JLU'br"''fPlnlJl~fr 'llP'"'1nr ufrumbJ'f!. O"fmfr­

~Ul~Ul'j, 11frumbf/j, I;, nrf!. P"''l~w9U1J I; op1bl1mfr1frs· o~nLuUlr/rs /, .f/1 

2.UII'J! OefLU'j,'fUI~ OUfU1pftUl~Ul'j, mwr11bpfr9' lnLJUp Ul'fpJnLpp91 UIUfLU~JUI zbr­
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U1Hfrs• Ufrfr'l.J'"'1fr9, U1Ulrpbr 

n U"f'j, JLU~bb rfrs, 'IP"':Pr"''IJ' LU'bb­

rfrs • LnLUUl:PfrLmrbrfrs· lnLuw'bftLUr­

l_LU~Ul'j, 1:,,"'r""'rlJl'b.e'hbrfr9 "- "'ll 
JLUubrfrs• npn'b.p t;."'1m.e1"'J £'j, .rp 
{!_'j,'ft;,Ul'j,TILfl frrUl'bfr :/rUI /,_ mwppbp 

Jbfu"''bfr'l.J'bbrfr Jfrp_n9n1 ~Ulrn'l 
b'b "I'"2 uLUt;.Jw'b'bbpnuf_ 1frn/11U1-

'lwra"'P"'I' mb'lw2."'I'J1bl opJb~­

U1p lnLuLU1nrnLJf!. ~"'I''l"'1"r£L"" 
Uf"'U1~brfr ~n'bmp1u11wm[il Jm'b{!_ 

JbJU19'bblnL, :f.n~nu1fr pbrblnL 

t;,UIJIJlr /,_ UIJl'j,I 

Ml1M-6 J"''hI'"''IPUf"'~i! 
P"''l~"'9"'J I; t;.bU1"-J"'l l:,,frJ'bLU~IUb 
t;,Ul'j,'f"LJ9'bbpfr9 ('b~, 43 ): 

1) /.muLU1nrJ"''j, t;.LU'b'fnLJ-

9P9 (4)' t;."'1"'.e1"'J P"'raru~fr (1) 

1r"'• np'b "'"rws1"'" I; 'bbr.e"-fr 
frr"''hfr'b (18): /.muLUifnrJ"''b l"'J-

".l! qu1'b1mJ I; u:f.hrH Uf"'U1Jw'bfr 

(5) J'by_, nr/i IUIL2_/,fi J'IUU[!_ t)UllLIU/nl_J' I; nrUffW ~nlb~Ufnr/i Uf1UU1JW'j, (6): 
4_bNfi'hfi11 1rlJI IUJ r"'91"'J b'b 'biul.. i_nru bm'f9n1/i lnwLU/f>filmrbr (7 ): 
f.UIJ'"ffi f1nfilU1n{!_ ( 3) 'fr1Ult) I; 1nLUbfi Jbp_, nr'b UI,/ r"'91UIJ I; ~b'bmrn-
'j,,,,91n'l o'liu~nuf (2 )1 . 

2) >/.bpfi'b /irlU'bfi9 (15 ), nr/i 1rlU t;,Ul1UIJ!11Ut) /,'j, /iunLJ'~b1Umnr1U -

Jfi'b mnLpmu{!_ ( 8 ), 1/i'l.nLIUl 'lfimJ' IJl'j, umLpntu{!_ ( 9 ), optb~m/ii//i Jfi~rn­
J'bmrLU~IU'j, ( 20) t.. opJb~m/i ( ub'l"''bfi) J'"'~rnJ'bUfrLU~w'b ( 16) J'U1u1nL9J'w'b 

J'bfulU'bfiqJ''bbrf!• nrn'h.p "'zlu1UmnLJ' b'b J'fiJ'J"''b.9fi9 "''b~Ulfu, t.. ~"'P"'rfi;f!. 

(19 )· nrf!. l1wrklfi I; P"'9b l 1. tfmfi1bl lnwLU'b~LUrl_Ul~Ul'j, oftnLflUlrf!: •{brfi'b 

firw'h/i 1br£fr ifLUurnJ' 'IU1'b1nuf I; ~b'hmrn'bw~"''j, fiumJfi'b"'mnr/i frr"''hf!. 

( 13 )• LUJUU1b'l I; 'fm'b1[mJ' 'b1ul.. franLJ'fr'bU1mnriu1fr'b zbrmfr~b' np[!_ pn'biu­

~fr (12) Jfrp_nsn1 ~"'rblfr I; mb'l"'2.mrd-bu '1b'bU1rn'bw~w'b framJfr'b"'mnrfr 

frrw'bfr 1[brl·fr J'IUUnLJ' P"'91wtl I; ~"'IPPl'"'J "''j,9.[!• nrUfb'l U1b'l"''lr1nLJ 

I; op(b~mfr11f!: 11.l'I PP"''j,f!. (1.'J) U11fr1u91UI,,. I; pwpaUl~I· 1r"'• npf!. JfrUl­

JLUJ'IJl'hlJI~ t)UlrLLUJnLJ' I; nrUf.bll un'lw'j, J'fr~pnJ'b/11U1hpqJ'fr l:,,wJ'LUpt •l.bpfr'b 

frr"''hfr 1r"' IJIJ' P"'91wJ I; :it"'t.. pn'bw~l! { 14). nrn1 ~"'rblfr I; l"Llufr 
-6,,.,,,,.,'l'"lfil'hbrfr nul'u9 UfppqJiu'b t;./.,,_,.,,'J'j,bl bpl.."'9n'l J'fr~f'nump11L~mnLpiu'b 

lnLuw'h~"'{'[, lnL "''bt;.puurbzmnL[il ;w'b 'lbU/..J!~LJ': 

3) Un"'r~'"l"'~"''j, .[!"'n"'~"'-"P u/;'l"''bfr9 (10 ). npf!. UfU1nuniu~'bbrfr 
(11) Jfrln9n</ ftwrblfr I; 15 UU /uLUl_UJa/,_ m/:T1lU12.UlrJb1_ OPJb~mfr1fr 11L'l'lLU-

ap'f wnw'b9.[!p 'j,t,_LUmJ'LUJp' J'p~rnzlfrfPp U1U1rpbp u:b'lwJ'LUubp 

'IP"'blnL 'j,Uf.UIWLU/1111: Ob'l"''b'j, U1J'pw9r[UIJ I; t:.b'bLUrw~fr 1rlUJ nrf!. 

r.iupJ'iu11b91,.,J I; 1brfr'b frpiu'bfr £ml.fr JiuunLJ': 4,1.'biupiu'b'b m'l'lwafr'l 

m/,'l"'2'"rd-1mJ I; nL'l'lnr'lfrt'bbrfr Jfrp_t.. J w~pnUf mnLm1Ul1/1 (16) Jp2_n9n1' 

opJbftU1f!. 'bwfi1U1Ufbu :f.n~nwfr'b Jnmfrlt 'IPf'J!P pb11blnL bUf_LUU1LU~n1: 

4) Lbr.e"fr frrw'bfr9 (18). n1•f!. <llUTLLUJnLJ I; npUfbu lnLUUlb~wrJiu'b 

/unL9 I.. J"'"t,r"''IPmu1~fr t;.b'b"'r"''b' (17 )-[!_ ''lnrn£U'b~"'rzw~w'b P"'~"''h'b 

/;: ll.1umb'l b'b 'fmh1nLJ 'b£Uk t;.wJblfr'b "- 2.Pl"''j,"'~f!.' P"'ll"'"' "'Uf"'~frn1t 
>/.bn_fr'i111 ~wrblfr I; l:,,anU19'bbl /,. LUJ'bmb'[ u1b'llU'frb1 LnLUIJl'j,~Ulrl_Ul~W'j, zbr· 

mfr~n1 ~1J11f /rl1U'l1U'b[iln1 lnwLU'b~"'rlw~wb ~1Uubmf!.: 
11.'lJnLULU~ 10-m J' pbp11Utl b'b 1frqnuul 'lfrmJIJl'j, nL lnuU11'b~1UrJ'w'b 

Ml1M-6 JLU'brlU'fP;_,,"'~P JbtlU191fU1b i_wfbr!! /,_ 'bplJI onb~mfrtf'bbr/• nL 

o~muwpl,brfr Jfr .[!Ulbfr OUfU1HUl~IU'j, U11J"'l'bbr: 

Ml1,'v\-i JLU'br"''IP"',;,~f!. u~qpnL'b.enrb'b n:_'bi_n1 lfr UJUlrPbr1mJ 

Ml1M-6-fr9: l.frJ'"bLUftLUbm_J U1J11mb'l fnfnfi11LUJ I; lmuw1nrJ'IJl'j, ufrumbJfr 

~fr~.ef!. /,_ ~nbuUfrndt.'lfr"''b, lnww'blt"'Pl"'~"''j, ol1n1-LJ"'r'hbrfr Ufb'l"''lrJIJl'j, 

"' 'fn1J9[!1 Jm91"'d- b'b Jfr 2."'P.f! WJl J"''br ~n'bumpnd19frn'b f11fn/unL­

f!JJm'"b'bbp: (t1LUUl1nrJIJl'j, t;,Ul'j,'f11LJ9f!. mb'JLU'frifUIJ I; JLUbrlU'fpU11U~fr frrlJl'hfr 

t;.bm/,fr 1fwunuf I.. nL'bfr LU1blfr ~nzUf nL Jw1I11_b[p ~11'bumpT1L~9frw, .ew'b 

MI1M-6-fr'b'b I;: ll''bw9U1tl pnlnt• ~n'bumrnL~9frn'b fnfn/imLf/JnL'b'bbrl! 
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U. 'f J n LU OU ft 10 

Ml1.\\-1) U'U. '\,PIJ.'\.l•SU.til• lTIJb'U!llnJ.'t. !.!U.itibl'C M. 'I.PU. 
UP.St:4Sfl•l.'t.tf'I• 01> 040HSU.P't.1Jr'fl O"ISrt11J.tiU. '\, S•L,SU.L, 't.1:1'1! 

-------------------··----··-----·-------

..... I 
tJ ... ':: J 

..... • J .... . . .... ....... "" ..,_, s 
s a • ....... 
• -.....: s -b ~ ..,_, 

I .... "" ..,,. "";i 
~ ~..,, <t. .... 

' 

flnp 9X 0.20 

.J> 21X 0,40 

ll 40X. u.55 

J•Jlrp-
upn'J, 95X 1,25 

Oy~'-IJ'up'i.l.p' <//or/nLwl 
'l/unJw'b i;uufwp 

..... ..... 0 ..... I - Tx ~~ i 
-o ~ L'j 
<- ~-

53 90 135 

147 2IO 315 

280 400 GOO 

555 950 1425 

Oft"~lJ'"l'.,,,,[', f"L"W -
f•ywpJw",, !; un[mp 

N ":c tD <:".) <:".) <:".) 

'X I Ix 
=EL~ :;:: ,', 

f- LI) ~o 

<i:: <D <i::.- < ..... 

86 I 131 Ic!J 

201 313 ·141 

383 596 I --

909 1416 -

I 
l 
I 

l/, 'J J n LU U# ft ll 

.MHM.-7 lfU. 't.Pll'lflSU.'111 U'tb'U.6\fU. 't. 2U.'1>bPC' SlLPf\bP 
Of\BbtiSlnL, 't.tPf> t'l 041ll>L,SlJ.P'l.bP11 lTf>~nBR<I. 

Op; I.ft ui f.</Hp 

F=23,2·A=O,17 

F=l3,8'9 · A=0,30 (115)*' 200 270 (100)* 1'10 200 300 

F=8, 16 · A==O ,37 200 340 450 170 240 ,}()Q 500 
----

F=6,16 · A=0,65 1260)* 440 600 (250)* 320 500 (650)* 
--~- ------

F=2,77 · A=l ,25 575 1000 1350 500 720 1080 (1440)* 

F 2,79 · A=l ,00** 515 1000 ( 1350)* 500 :'20 1080 (1440)* 

* </Jwywy~!pfo JJ.j_ wn.'J,qw~ J/r~w!/Jw'j, ~.ur{ibpf'. t,.,,'j,J.'i.wpwpl.1fo ~J,'j,, 

** U.1u opJl.Il'nfoqf'. yfopumqnul (; Jpypn1unp,.Lftutn1 pw'i. JpwJ'j, Jno fl '1"'2.mn<~ 

'J/unbinL ~ wJ Wf'I 
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l-1rn1iipm11[•mwl1~ Gl11rl:mmml1, 2--iihr•vl•G f•r•m!L 3·~inurmli4mp~tulimfi 
f1tnL9, 4-or1hlttnl11!l1 1fl14pniflrn1rmJ!1G rrwmnL!JJm(i u1mnt1nml1

1 
5-tfJ1-

_.loi..m1 1nflLfnLu, 6-··-1'.1.uulm(t 1lu1;1n(1 'l~W~[lt.uqtftuJ!I pnGut~.- 7-~~htlnipn­
liw4w:i J•11nufl1liuunnplr l•pmlL 8-111n.m1d1wpu~wli ub11mG, 9--uhrtmliJ1 

!"lll~ uuHt mhrpuzmJ'.<ldmG upn nllnm 4 liLp, 10--4 tLtflihj• f uhrrJ w~(;hp ), 
, l-punl'nl,11!1 l•rruG, L2. 1n•uuu[nprr1uG ul1umh1fl• !imruu!i, 13--inurur­

l~hm11l;p;1 ul1na!ummlJl1 pnli1u4, H-uh'lmlip (orih!iml•I ~""I'"" ifm­

m llL~ifuifi "I muunmlr, 1;) ·-•l•mJl mm ""'I "''I"• Z!'l'u•Gwl1, lfi-miimi l•qm-
'" "!" 17--lihfirnpnl:mlpu(i tfmu[1 l•pmfi: 
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t" l1u11tl11n 1!1111a!lt!~Jw!i l1rnnwllm1}di npn111mn1ld1 j'H p:n_~ 

undJliHlf'.'lU!fndi o\j!ltjJ:Hidibplt 1:iJ1\lHl1jptru1!i rn.limi(, :~ 11rn .... 1:q!\J; 

•)l\n1~}JpHttt1:fwji l1i1iitnpnl~n1Hl;n11 H]ff•Htm111!1lil1ft, -l-11m;1nrn1,1li q!1111-
~f1 p1u qtf Ul J !1 f' U {i ndf _. :-1- l TI 1 u1ula! lll(i ,qa)pu I; iii utfput: • ~;~" f jl 111-

~j 01 !J il~ nu11ilipul1i:i1p!t ;p:->1o!iml1, ·/-~ 1nu11n1lnp1fw!i nn ::Jlli• 
01pul1• ~-UH'fLp111nLpntJjdi 11fu.n~~pm']StnJl1 1H1n1l1, U-1~:01l11•mnt;1rn:­

JJdi tJil Ht~>p m q 1f m J !1 1n IJ111u;-mprJtf mii HI mn un HI li i J 0- it wn 111\i 111111!; 

npurnu1tnl1· ll-t 1nupnl,pf1 f•prn:I;, 12-1unqn1l,pr1 l[;Jt;u1p<:flnH~n1!1111 

H1mnt m~u11f;hp. Jn- u1ht;muiu1pfHpJ111JI• (!-\G11udij10111 uirf;q.f111JJ1J 
u1tum1tul;: 

0 i' J bl 1 m l1 ti ri ,}',,, "j, I'""! f1111wltf1 ,,,,f f,'j,,,,/I"' r•'• "f' ,J' ,,,,, 'j, I;: :., /uf~""'t"' 'i,,,, :! 

a1•thlimf111/1 "l""'IP!I I; t1wf,,,{m.J 1lu1~'P""Jrmwltf1 itf,,Jw.'!'fw'u l""'irl'' l"' J111-

'i1wt1wfcll,,,~'f! /, /,pbwynrz. u1111111ftl•r/1 hrll/'"'1-""P'"'t"''ii l1m111wr•lil"'·l"t"''itrn. 

r:,,, 11 /1 I" •I"' l P 'j, "'"f "[' 111 "'I""!,,.,, 1l /, ,},,, /d I lll ~·I·[/' 0 I' t ,,,,,,, P'i,h ''"' rlu1 {' ,,,_ 

'l"'l'j, /<~nufdwq1 .t,,./,!1 l- 'ffml1. 'l""'I"' '""tfi'ir f:./111wr/1111111fltm'itr: llr•.pw'it 'P".J!l' 
J; fj.nlt""'"'t/•'ii t,/;,, ""/"/'"' {J,(11L'ii[', "'l'j,.f',,,'j, 1fh,j l; itrw ,l/,Ju;/!1lw'ii :_u11/1L''' 

11.Jf,'i,,,,,,, dhrz. "f'lhli111/11{'i1brfi ('"'"f'ittwl1'i,f,1,/1) fjrnT1111 uw1fi'it ::.hrr.w-

•/"f"" l"t"''itl!. ,f nut 2 d'tf !;: .'h,,1,,,,,,,,,tfi'it :;J,,,1111/np111 [rl1.u'ii •r".pr1119.lw'ii[' 
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::,,,,,ff,,f,,,w 1ff,J,,/iu1uf !;- or1'·'1111p1[/1 £111~111inu11/t'u 1111u1'i11mltf1 lint"" l"t"'·'i'I? 

.1, /11, at,ns/ 1,,r,,,.,,,/""rr111,,,,,,,1'i,,1fi: 

(]' /, """ 'l w 1f 111 ~, [!Lll'/ P"' 111~/1 "l'l f, ft,,, /11/"i1 m51 /1 p 1111/ 111/; w 'i1 p'i1 /"" /l'J ft u1111n 5-

:j ""~.J'' mt,'ii u;'l"','J'"l'w'i1r1ul 11r111;:u1~fr C.L.nt/. 111!1rz.11111t"fwr} n11uJ'i1[1Ult'i1hr1/1 rf{i 

,, ,,, /,,l I; ('i1t1. 4UJ: 

()f'l/Ar1n/111J/1 -~/ufl~u1!11r171 1fu11r{~ ·&ru~ 

';u1111111 £11'i1 '"'"f'u.(111f1'i1 I; { 1)' II 11/1 .l jt 

;j_r11lrt1 ~ ::."~r1/d L-, 1l!'""f!.' 111_n1r1.'1Jrl1~· :.'"f'{J 

r,,,,,1ln1[ 'i1w 1111;111f111f} I; '!"'"'' 0 t't'"'"'{11 

f/"i""!l"'J'i,t,1,11 "f'JLl:111f>1/f1 i..2111"'f "'"'tf'"i1-

!u'll~'I'!'~' /,~, j 11rn'i1.f! ,}u11H1111111l' 1'~1 f...111f1u1-

··rru11{ib """ff'j'/1uf1J1 (Si1(111/d1u1f11u'i.1 {Jhf'u1-

(f f1Il'i1'i,/,f'{' 1//i11111,'f'il/;[ll: .::,Ullj1Uf1' 

() /'!, t.t1,,1 /11/'i• t. I' I', 'ir,,, ! ,,,,} 'i, r1111 "i1 :J 

, u1111/d1ruf1111i.1 :,11_111tll1u/;/l"'~1)1/ip/1f1, 1//i/lu 1.l 

f, ~' 1fl,J!{1111i"111u1/dt~ f1/r1.1u1.f~/rrui'111111/d1 !1u11f 

1%[/111 n11/1111111!/151 fL 11n1fll.J.!J'nllu:urj1f1: 

{/ (1'ilw:;l!J f1nf11uu11111 f1rt/1111h :;,11?'"[''/UlfH"f' 

,-'1:.1f''/U1'!!1111f !;, {1uf/ lHlf''"/:!11uf:11/i.J ~11.1t11~ 

{J ! 111 /, 'i,/, (' /'' 1w1/111'i1111 1f; !,l,,'f "I'!' tr,/,,,_ 

'"'"' 
0 1'!1•1t"''"f'i"·t'"' ,f 1!'''""i1'/ 1111' f; (\,,,_ 

~:n11111111J:ii r111u1hJuA1/1 .f}Jtr-lif1111r;/t/11111~b11111--

',Jf11u'i1 f, 1/111,[!(l1":J'/11u} {- /1 /1/,-1,/dJ lll/tl1t•111-

Hi11"J/1 ,,,'l't''H"' f'l1111 'i1rr: ,'j,lt'""l'f"""'.(/''i,f' 

11,,'i111111r111119/r11111uJ ~11f111'i1 I; '".prn1f111-

:rifd1/1'i1, 1f/1m,1'i, urm'i,,,,,l IJl•r111111/"'l 

1HUfil.lf(lll_ tllh.11111/1£! ~I/fl 1~1'h (~, /1'i1l_ 11[1 

1 

~.~. 46. 1f,,,1 ,,p 1,,,,r,,,,,.;.~ ni•--

1l11m/u//1 u/11f11f11u11[d1 l1n1nr11 11ijmJ-p/' 1 

;~liLJU.f!_('rJJ11i111/1!11111ll Tt11111~11ll1/11ru11~/;f/ '1frr•111atf 111 ,f !; "/i1{Jll_llr/7u1, nr'l! ~111--

""'I""'' 0111ruf.!1111~m'i, ""'IUJltfi'i,/,r/•.'!' ~lfr'itw/r.'1 t. /ff"''i''ll"'"P.'J """l'l'/,f"/1111f I; 
,,,,L&1{1 1/11'.f!r rf,f1,lu1'i1 .'l"'-.'lfitn1/ /, f'IL11UJ{cf 111tfrm'i19mfrl1w1f1,, 

fl111n,/H""twu1fd1 "f'tM1111/11/'i1hr'i1 p1fbr,,firr'i1 /,'j,, "/"''ii,'/ {cl•f.-'•J/1';, ""'1'•11-

""" l""'j, r:.wu'i1111..l I; 1,.J L-/., /1114 ,l[,,J,,,H"'-'fl'' 1f/1;_h 9i'i-pt IJ'i,,},,,!,.r111'i1 

uu/ /; l UJ !I 1f w'i1 l! '1 m 'll''j, {J w.'! ;/111,[!{""'j, ,,,,f I; f,."'/I""" "'tf1~1 r11m1. 'i1 l uilr f1 /, v {' ! M1-

u, fr 1lfir_h 1r'ii4,,,J r.trnuu/n111nfdtmJ111: U.t" t:./;"""["r"'f"t"''itl!. r,""'!1'{11u} l; 

n.:;, fi"ll 1flrr.h1,,,' 1ff1'i1zh 0,2 tl'tf, "/'/_' l""l"/lll!J'ii"' 1l I; ,f,,,~1/'w'lf"""''lr 
U/ u~ Iii [IUI 11111 .r Ill ~I "'" /11h fi!1uJii ,, OU/[, ,.,LJ 11111 [r fr .. 'J "'-/ llJ .:;u1'i1 f /U ,t .::, w 1/1111 ~ r11_ z.11111r1n -

f"l '" 'iu 

011111 ll"'I""/ 11/11111/111 .r I; optbf1,,.1,, nl'l' """rwJm ftl1m'i1 1f/,;i_ Uf"""'tf•r­

:/m<} I; <>pJl.l1ur/n{{• ou1111{tfpul1111it 11/11unbrlp ,f/1p_n9111/: ~/.mhn11'1ht1, off'" l!"'/'l! 
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"-"'ur"'r'"1f I; [unznrw9m[9p 'lbr I. p'i..fl-1! lP UJ•nnuf ,f,,,'i.r1,,,,'IP.,,.,,'i/• lm.­

dn<'i.wf11n(il!"''j, i/_rw: 

Oqnt[JwpGbpE: [p'kmJ" h'i,' uni/_n1,,i1"-iu'h :~U11f l.1n<qb'hup, l1nJ""lh'h­

uw,r/im'l (, "lrn1L'i9pn~1: !.1mqL'hup o"-m f!tur'h m'hp u1J"b'i.U1ufU1r'l 11n'bu­

urrm'i9p.,,'i, ('hl1. 43 )' p1u'lf1w9UJJ I; Lpff"' C.wrf.d mnm yfi"- (1 t. 2) n11"1'hJU1"­

'hbrp91 U11U1h9 1fpp_fL mb'fL11'1ri/"1J t ~"1PUl:PrmqJ"m (3 ):'>rf! uwr.J"iu'i1w­

ifrw'iflLJ" /, ""'ub9'hnuf t bqriu1p'h b.wnwq1u1{il'idrrf!• urUl'j,.J' "-"'r"'l J,'j, 1/mm 

"''l.'1h911Lf1Jm'h filn'l'i,/;l Uf'-"mltbrp "fU1r'lmfil1tu'h 1/rU1: 

3 

( l1nJ""lh'j,utu9pn'h o'i1"l!"'rl! nLll'J.nuf 

\ I I; "'"I,, l!P n J Lil,.,, p ,, 0 l' l hft UI p 1/ p "i/> Ii r P'i 

2 
'l,~. 41'. ~"'""'1""4 ,,~nLIJ"'rfi 

1f.n'uumrnLy!J P'"' 

wpbrUJyptu IP tnq']bymf.d !"'-'ht!: ,,, r"1'•'i­

ypn'h O'inLLJUlrhb('f! flll.UWh"-UJrl_Ul"Ul'j, 

b'h, nrn'h.e 'hmJ'h"IL" i/_brU1,'Jbn11f b"& 

u i/> "rP'1 wpur Lil 9p LU JP turnb9111fl1nt.h ,,, 

lf w Gpruqfrnuuqnuf o'lu1wqnp(hl n'l 

frLmphpE: tP'hm . .r b'i. 2_l'r''"'1P'h t. tm­

""'JP'h: .5!kr1rU11p'h'hhrl! L"' l"P h.w11U1-

'lU1J{iJ'hhrP 1/1'hp_p'h 'l."''lmt;.b,. p_b111fU1tfr'h 

t;...,,,,,,,'lmJ[il'kbrl! 'itw'hbtnL C.uuf"'r J,<i,, 

r..Ult1w""'"- '1""1.e""' ( .r,,,'i.Uli/_UI.-,,,, "rr 

nrrit'iU £nL/UP W'jf'J"'r JumlUJnLJ" t 
i;ib~mrui"W'u m'J.h'J.t!) OUfUIHUl~Ul'ir UIU1r­

rlr1•P 2-b/,Jwuwp-6.Ul'bf! f1,,,rn'l t f"ur4-

1•w'hiut h •/it"'9'i,bl 'lr"''k.e: Orp'h111f1' 

1t_u1rn'l J,'j, J"/1J"1w'i.9p9 "{n"-i/bl op 1M;­

inpi/_p unub duH} n11u1'k 1w'i'hhrf! L. ut Jlh: 

U.1u :Pfitmrbrl! l"'""'[ilutt[rL1J'b9h[p t;,b'l."'""'' ( orf.'hwf {Jnr"'J 2.tmi/_) l/!9-

r[wJ LU'i.n(rl'hbr bL1 1..w-6.w{u "'!" fPPL"'r"rl! J,,,,.,,,Jr1L1f J;'j, "l'"fb" lmuw­

tf>plw1•hr ( mtJJUll 'lb"i.J!'",f /:,b'l.11t.f11! 'l"t.'hw.Jnr L"'J"'-t{:I I;): J.,,,_! 11/1 •p{•L­
'"rht'I! l"'-l"I! 'f"'ril'hmJ" f,'j, rui/_htp Jn'hn.ernJwwpt1, 1{rnl!rm9'hm ,f h'h 

tnqup ,,,_JI!, 'i.1/1Uqb9'i.111.r <f"'!Lr! t.. l'"'["'.'l'i11nJ o1'1b"-wf1 "1"""'1hrp "l."'r­

qmfl1m'iie: 

lfluGp1uiipuunl1J:i. puUUJ.E: (8 1/nlu1, .20 1/wm111' MHM-6-p t;,.,,J"'l' L. 

17 1/nl"'' 170 i/_wmw' MHM-7-p) u'i.1fnuf t 1.27-220 1/nun L"'r"'J 

nt.'bu9n11 9w'b9p9' .,,,/mnurrw'huf/>nrJ"w,,,nrf• 1fpp_n9nrJ, "r'b nt.'bp k 11"'1''1"'­

rfnrpl: 11.qmnmrw'i.utf,nrJ"uturnrl! LUlrJ"w'h tfrn/u"'"-hr"l.Pl b nrurb'l, p urwr­

pbrn'-/ilJm'h uni/_nrw'iw'i. urrut'kuf/>nrJ"wurnrp, UJn.tnp_'i.u1Jfr'i. /, "r"-r"t''l"'l/1'b 

2.'lfil"''bb1,I! J"pwyr[,,,J b'i.1 U.1'i1 2 ,,,r.,,,,41.,,, t o'lur"''lnr.Jbl ifrn.er "'rw'bu­

Q.n rJ" "'9P"'!P qn l'J"''iP 9'bb t'P 7b"[ .fl_nuf' 

U.1u ,f"''j,f'Ul'lP"'"'"'j,br'j, ni.<i,J.'j, 'hwL. J"p z.wr.e "f"'l'"''l"''j,br' c<lm'ii-
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,1wlt /, "lwt;,b111~11"Jf1'ii J"wubr, orp'iiwlt' 11b'lU1'i,p wutrpLr l_w•pp "'~'!I.fl- m.­

'j,f,9n'[ 1fpp_Ulr'i'hhr, f1wubm'irhr, op1b"-ut-J"pl1rnJ"hmr, nrp i/_rw 1 utf f,j,_ 

"""l"r"'Pl'"'j,t! ,.Ulr1,,,'ii1fwJ 1; 100 .rwup, oftmuwr-.rP~rnitburr, ut'i.'iUl­

lfll."i. op1hf1m'hb11 pn'id1ln• t;.UlrJ"wr,,,'h.e, "''hnfl' pJ"bruput L. ""iPrUI "fUlt;,J,l,, .. 

::,,,,Jwr, funznrwyn<J!J f, "'!Lr,,, 11rn'h.fl- "l,,,t;,i/_n<J" L<i, C.u,.nntf1 "'t'"-'l"',f' 

ftl•'l"'/19 /.,_ t/rnl"'!I "f"'2"'"f"''hbtm h"f"'"'"''im/: {J,!uuilu1 b'j, qm'h.Jnuf 'iswL. 

pnl"I' opJIA1u1pi/_'hb111! I.. o'i"'ll"'t1'hb111!1 

7. MHM-7 lfU.urU.11'l>SU.l1fl. lU.P.P.l! 

lT '"""''lUIJ.,,'i,r"''lP"'"'"-1! b.zq11pu1, P"'r'l L. {ifw'h'iUlrrlh.e 'lnr.J/1.e t: 
t,,,,, .t;,bm "lh1n.e t 1/"'11i/ht wJh'hwJ'h 'lrtni.2m.fJ1wJ"p: b[Jb Jp p'irt-nr 1fwu 

tf' ,,,L'l'"2Ulf'd'/ni.J, lP l1wrhtP mJ rtnrJ"''lrl•u l"'•/11 .,,'!,t;,f'Uldbzm t 
!"' r"'.'1.-,,bl 'hrw wz/11wu11u'k.ep 111h{u'hpl1w'h [,_ "'"["' 'hnr J"pw1'h oqmUJqnr-

1)/;l "'l'h: flt J"p pn'hm'i 1,.,,.r "luint.m,,,/l l.P l1mrLtft 1nb'l1u2mrdht '~w'i.'iwr­
dw'ifr· .,,,f qnrJ1u'lrbLm/1 '1-rw'i..'J t;,bm "lh"'.f! t i/_1nr1fbt 'l'lmJ2, 'iwmLUrbL 
11,,,r.,, .. 'k 2 .,,rJ,, .. J"'hhr: 

lf,,,'i.rm'lpmm"'h u~111nJ" b'i, L"'rLL l"'"tui/nr1f..,'j, uf1umhJ"I! "-"''hn'i.w-

1/"t"'L"'/1 

lJ."lf.rmm r1u1V;, 11/1wl/>r"''l.rw'h mb'l"''lr"'.r h'i. frr fi11/U1Y"' !!JP 'l.r" 
f'U1dm'i.m1f/r 1/t1ut I.. J"/11119'hmJ lwJ" "if!' lmuU1i/_nrJ"w'b nu"l'i.!w'ip o'lwftl! 

('i,//. 4;; ; } rhi1d'i11tJ" J.'i, 1fr"'!l"'"' "'"11uld1m/ l1mJ" dp1r11pwm/1 [tl'lfilm/1 

/,mu1mf,N! wh1tU1z•urdLtn.f, l"'JUfp filhtP "1"'"''1hrl! "lrn1b'iu1mJ b'!i 

"'"lbrm111rw1p'h '1P"'·'Prru1r1J"w1p r..wrfihnf.d1w'k •If'"'• l"'"i"'brl! l1h'ii1n1m­

~,,.,,/ n r"'I "I Ullll Ill"'""'" r p ( 12) 1f P'ln ym/ l wJ "IP fi1 b LP urmnl1h111! 'l'j, nL ,f 

'/PLLllf'r"''f''"'lP 'ih'hmr11'li11uf1 brp U/ uint.urml1'iibr'h "'ll/," "'""'2. tlli.i rt'hnuf 

( Uflltr11Lpwl1/1 f!bfilU19.J!'j, U"f""'""''f t), Ul'j,t:;('LUff/,p_m t mb'J.IU2_wrtfb[ [IUJ"f'j,. 

f•t• "n{Jwnm/: U1u 'ib'hmr,,,'j,U19nd/j, ,.,'j,t;.['LllJbztn I; op.Jb"-mp<{[! t;.u,.1_w,,,urw­

t1111fr tmuwi/_nrht1tt. t;,.,,J"'f'' nr'i. u,.,,.,'j,a,'j,.,,,'fJ," /l'"rl.nf' t lmu111'b"-wrJw'h 
",,,1r .,,'h,,,111 

Sb't'"'lr"' J" b'i, o'imll"'rl!' 'tn"lpm 1fwmm91fut'b "lm11unu1'ip Jpp_nym/ 

'""rar...,9'hnt.J" b'h uh'lut.-,,r f, "'"'l'"'lr"'.r 'hruL. ap1b11mp.Jrr: U111mq11LJ h'h 

11lulw'hp w'i1,9.p/1 Ii op1hl1urpi/_p r.,,,,,J"m/1&'hmrn'h 1p'hktl!' fTp'irnztP!J>I! 7'hnul 

f,'j, ,,r,,,,,,'is,h "-'lb.'f.j!{I 1fru1, nrP,'J f.bU1n1 """JPUI .fwu1m.
0
9J"utb "flnllL.LnUl~fr 

,fPl"9"''' rt'l"' zmfl1wJ"p P'lhy'imuf b'i. ub'l"''bf! J"p'hlL. i/_hrp_: tm1& 
"I mm m,,,fJ,.i/_, 'i,,,, lb tn,1f oft"' ll'"rm/, 'l"''j,'1,.''l pwrilrm y'hnt.J" b'i, ub'l .,,'j,l! 

1fp'i1tl. Jfil1rn"lwur'ihrf1 brl..1ull!: U.1'b1nr.lw1/_.. wrfrlU9'bnL.1f b'j, 'in"IP'" J"m-

111n<9J" u1b 'imnm'i.,uJpb "{1JtnLU11U"-f!• J.. Jp'irnJhmrwJpb 1fwU1m 91fruh 

"[U1rrt.mL1Jlfp Jpp_n9n1/ op1h'iu•f! rfbrt_'ir.,,'iw'hru"lbu pbpmJ tf,n"-"'"P' 



~muun/.nrt!w'i.t ufr11wL1ffr ~m'i.tn'i11u1/nr111uff! IL "'"lhrmmrwlfi'i.t 11fru1-

q,1,.,.,1Jiut/• p.w91/1ud.p/i 1fbJmfrltm'i.t'i.t ui'l.'1"''' //'i, 1f11,'i.trw'1fr"'wffp tmdm­

..,,.,,~,,,frJJw'i.t IL op.1b11wfr "1'""''1hrfr nrwl1fr 1fr1w1 fl."lbrwm.f'"'Jfr'ii 1,fnuf/>r111CJ-

1fwtfr pw,91/wd.pfi rlb,J,,, frlt,,,'j,f' "l"'21/11uf I; 1/mrJ.fi t!frrn.'lmf, :i,1,,,Eqnt/_ 

11mw'i1wl "l'"l"L /,('/, "'!Jn•1 l1n'i.tmr1111u111 1'1"'"'/ihri: l1n C.m111ul''"~' "r"I"" ~'" -
'ii nu) "'"'"('"""fl"' ti•"' 'lfr 1111'/i r 111q1f"' ! ,. p "'91/u1<} .['fr ,f(,,Jm.frl t nL 'ii[' ~ "''' w" "',. 

I; !'Pf• m111111fwq•>fr 2,B 1f11111/1'ii, nt•f! /,rfuu 1f !;, brp 1/frqm "'L """£'"'"/' 
'i,wtm•f l.'i1.[! wn.uiu,l/ "'t"'lt'"l'frt 

,,.11.1z.111u1lft'i1 •1/t11117Jf'l"'l'r'"!fr 1fJ1r_n.9111/ uu1\1fu1hiu1/11u"'" .r /;,'11 111li11U1-

'l"'21nl' op1bl1mfr .,,,,,, \ ,,.,,.,,l[L ""'J"'l 0!1111 uwr'f• '"'"'""f"'zm/1 ,,,,,~,rw'i.1ulirr..• 

l1w1f f''i''l'lrl1111J "''"""'f"'Z"'fr t:,f;,,,,".f'I'.f!f'n'l """If! tfwurw~'idfr"' ',/,,,,,,,_ 

11n1111fmu J:.1111fwr" '1-wz1111u!/1'i1 11fr111f/>r"''l'fwt/• l'"'!l'f•u<>.pf! "l'"".f' I; dfr 
1/in.pr• ""'''"' ,,,, .. 1fru/1 11r1/t"'l ,,,,,,, um1•fr ml1111ur11112m/1 l""f/ty: 'f,ru1'ir.J! 

ol1w I!'"('/' ,'.r nl/"' '"".tfr'i., J:,,,,f'frlm {J t"''ii 1/rw "l''"'J! I; LJt'i1b'ii J:.m 1lwl1h'hmrn'i1, 

nl''i.t f'f'"'11."r'h/1111f I; l1b~1111rn'i11u1/nr'"'l "l"'"'"""lf'i.thr•fr ('i.t!1• 4S-S)JJ1r"!J'"/: 

/•,//,/' 11/rn'i.t "l'Jhl1m/u/m/ 1az/nwml1lft11 fr1lhrrn/w'i.t !"' 'l /,'j, l1w/Jh.'l'i,"ul 

or• 1bl1m fr1/ I• D.w/1111IJ1UJ1 I•~. "'"'IL t wlt/1 1/ {' "" 17 n"I ,,,,, ,f UI tn m !J ,/,,, 'i1 "I""" "'"'!If· 
1fftln!Jm/ /12b9'iu11J /,'j, 11lo7111ul' "'[L,f!ur'i1, 1ffr'i1;L. n{' apJbl/111[1 '.wu'iifr J"L­

'lfr'i.t: 11.t? "1"''"1n"'li{' l1w11w'iL11I1f /,'ii J. Jf,/llinJlwr'w!fr'j, .f'wmm,'J1fw'i1 "l"'m­

ui111lfl1 Jfr2ngr11[ "l"""ltbl'f! 1/l11•r'i1wl1w'i,"'"lh11 pl•r""' q,,,1111L11/u ll.z./uw-
11riu'i1.pfr9 l:,/;mn or1ls~mfr1J/• D.udl'""""Jfr'i.t n11u1'i.t1wl1fr /, 1ffrl1rnztftlfr •/rw1'1!1 

f'"'"P"''1nt/ 1fui.p/""'' /,j, fr,/l,ru/11111 !""IL'' ir/111'i1r1uf {'L'ii'lfru111/ 11.,,1r .cn/1-

lntn1/: 

Sm11111th/11u} /,'j, 'i,,,,/, '''"J!f'' "'f"'""'lf'"'''"'"'"lfr'i.t /1 A\11A\~:J 
1\!\ Vf lv\-8 ,fJ,J t:.11 r/•'fn'i.t wl1"''i.' ,f L mwrzw ,f wur ""lfr wwl;~1b rl!: •l..b /12-h ru w r•­

•11 m 'i1wp.b r mfrl tw'i.t Jbl 11l1ubl /,'j, O'}"""'l"l1Jbl 'i,111/, /;1bl1mrinbw[/1'i.t 1fw'i.t­

/'"''1/wrui~~1h11, nrnt9 t~"'t''"'ll"" fll'"'i'i!' abn'iiwr~I· •frn.J'r J,,,,lmLf• "'UJ,,,_ 

£.w,,n1/, I'"'9 I; /rln7'it1/mJ1 

U'f;ww'lbb/'/1 J/1fff'llUtnrm.f1mmpwU fr t:.w1ui phpb[nL i:.u1JlJJ[' 111Ut:.f1UJ­

<fh2m I; m 11mtfLUJufrp1fn'1 11h.111wlfr 'iit111f/{t9 "lui"'f'Ulllutbl t:,,,,,r"'"f'""'""'­

juw'h 'i,,lmz1 U'h:nw'lfr Jpl11m11:nr111fimmr"''i.t J1u'i1rw7/•m111~n1/ t:.hmm'lnwhlm 

i:.wt!wr t:.wmm.11 1'1 mwrmum1/,,,J '"t11 'i.tt!mzf! l1n~·t/,,,J I; 1lfr~rnn/•p ~"',/ 
ztfr:f. 1 ll'fr1tr"21frfl,'j, m'i,b'iimJ I; rfh/1 (br·pbJ'ir "r't"') '11111t!fr9 "rz'l 1/ 111 .t, ' 
n'ln!'~t/.111<f, ""'tbtw'i.tJm'i.t o"lmfr1fwl1w'i.t 1fw~brl""![il, "!'{' r.liU1m'l"'l"L,f 

/111nJ,,,u11j111 J /;I lJ.l'l"lP"fr d'w~/;l'bu{t9 l"'!"'i, wL'1f''"'fLll"'i.tmJ ( 'lrb(Jb 

J_frntf.Ji'i.t !. hr/.,n1f I; JbLnwrzfr J'fr~rn~u111n19if.wJ.pfr "l"'f''l. "11um~bf'{'t 

L1f1nzfr t:.ut1ntjwJ.pfr f.LUifrbrfr JbJmfiltnL'i.tf!, lil'i.tbtm/ 'iir"' "1"'"'­

r111u1n1fw'i.t t:.bzmnrfiltntUfr91 '"f'"''fllL/ilJllLbfr9 /, nrw/1fr91 'j,"flUlllLllf/Ul::,UJ(',/wp 
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I; •[bf' H'i, I, l 12-1.''I uu. ft "w '.1/ w'ii'iib I"" ,f, /11111 P"' I' f!.;w• frl tm_'i.t f!' 'i1 r•u l:,,,,in­

,, ,,,J.p{t {},8 Jwufr :."'f' !:/rib 7/'"""lfr ~·m.frbr'i1 "'l" (rltJb11fr'i.t Jnmfil1 f."'-

1frL/' /;'i, { m.f.btfr D.frp_m' t!rtwwt/11rwu1bu 2 ,.,'j,'f.,,,r hl'~wr)• 111111 111'''1./'."uf 

,1Lmwtfr frb"f! l1wrnrz I; "f'"lbu 'i.tm/11wu1w111r1w11u11/wo.p d111nm1bl t!/ti1rn­

tlfr.'p "l"""r1111unht"'- '.w1fwrr: Gflb 'iirw ~w1frht'f' ifn.J'r h'i1, a{'/1'iimf pm­

[""'t li.nrzfrl1, l"'/1 l111nf zbrmft~ f;, '"t'I 7b"ll'"''J' 111'ii::.ruufb2w I; r:.wr1fw­

r1l•.lf'iiht' l"'f'{' 111hrz1u11f'bl Jfrlt{"'2t/'·~fr f."''jr 11L~tl.-!fn'l funrznif.,,,ltfi ,ff;£ k 

~'{'"'"'"' '"r"'~.[!llL,r 19'hht nrbl; '1JnLf'U/l:,Ull 'b.1nr-frl ( rm';htf1m, JJruJp. •l,m7fr 

if/1w::.w1•/wa.p I. 1uu'ii): (;1,11mfr!1f' 1f'1/111u'i1frl1nril•u u11lr111,g'i.tLt hrl1"'- '"tl 

;:.hf""ft!t~•h11/1 "'l""'i.t.f!nuf f, '"l'l"lbu, unfr11u91/w<f i/.{11.wl1nuf, "l"'"'f"'"'"'"l 

,} fr'1 r n Z.LP 1· ('i.t,. 48) I 

._,_,I {! J 

1>1,. -1~. UJ1~pn2 ,J,~-Pf. "!n1pdw 1 zu1r/1L;ie. /, tf1u""l1r 'rulnt 2~1,bp/1 

"I wm111u11m1l 1H'i1 J; .,, {"{ 1.1111111'11./!~brf opjr'l.1u14~.fr11 .. 

m) ; l;1rn•!•lim1rii li1f m ~JI .rh )umlilt11npbli 11nfpm\1•Jmo I: ,1,p­
mr41ilit•I• ifl•2l1, [') llJnL7(i uufpm\11lm~ I: !11m1n•!1u4nuf 'll 11L­

l'111!im1 Gim.pl• t!fi2n9mj: 

9. "t1lflll\tt• St'l,l> C\iSPllN"-8flll\,C, l1SPflf1.!JQ b\1. lfl1 l1Pfi;";IJ1 :!1l1 

ITlU.SPU.IJSlfU.rlJ Sbhil. ll ll1'l-t- U.'u 

ffb.ph'i.tm'i.l1rfr 'lh"''"l'iih1•fr t•mfrl'l'f! t:.wC.111/11 uufLLfr ,fl,,} f.'j, d1'itm1f 

:lflornz.Lfrfiifr l"'tJ.!1rft.'I L. ,,,'i,t:,l'""fbzm I; tfi'i,,.,J L/1"''i19ft9 11/t 1tm"f' 11111 £'bl' 

fl.tu l1111nrfr 111b11fr f!'j,"'f'mfrltm'i.tf! pu11/rul1w'iifr'i.t l"'I'i k pmf"f {"'i17fr1• f;, 

.,,'i,:;r,uJL2 ,,. ~ '"!"' wnwr/•'b ::.b11flfr'i, lnu>bt ,,,,f/;'i,"'t'b 'l'l"' zn1[ft,,,rf P, 

h[IL "L'l"L,r h'i1.e 1.frz111 'l'"'l'"'"'"f' l1ruqt!bt 7bmmtfr 'iitrn(rlfr 1'frlum11mrml1-

mnLf'"'tfr 1f1uufr'i.t: b[rl!. t!frltf'"'"h'"ffr'll! 'irt/frr•JLUJ I; 'll"""'lfr 'i.ttm{J{t f!h•]­

t.w'iinLr ,/fr~rnfJIUt<n>-,'Jt/wJ.efr '}'iJ111t.wmJiu'"ii['_, lll"fW wLr:.rwd/;zm {;-, nr 

f!'j,"'/"/wt> /11nnrl! JUt.bb'i.tw wrf f'n'li 11b1nwt/1 'i.ttntflfr'iJ rtf. ji11 f"'';.wwnL~ 

'"r'"..,"'"r' 
t,'"i"'l Jfrl1rnw'i.twlfr'l f1wmwrbl11L J:.w.fwl' ,,,7,:;rwrfb2m t" 'i.,,,,/1101"'./!• 

nrnz f..2111111fil!L11Jp, "1111mqb1rw911ul ,,,_'i,f;'iiw1 uit/twl 7f1u1tutfr JiulJr"'~"'""'·9-

•fwJ.pfr t!wufr'i,, l:,"'~wrrwl1 'lb''ll'nul m'ii/11111 uw1fbtfa lllfi'i.tb'i.t m'iifrlmuu11nrbtfr 

u{t1wl'i,/;rf!' Orfiuwf "l""'.e I; '£111/uorn.p frt!w'bwt, "f' b[rlh 'lb"''"U' dml­

•/wJ.p f;, IU"fW "i1tu ttt'i.tfr t!/r J!Ul'i.tfr uinrlll~Ullll('Ultftb 'Jnwftubr' UlrllflLl­

J!ft'i.1, tl1n11J'iinrnzt/wt> Jw'i1rwt.wmfrl1 qmnfr, "t'n'i.twJ.k Pl"'f'b'l'i.tbr1'1 qnmfr, 
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f,hr.e/r'L t:.U1i/_U1uU1pumU1'b9J! [ilhpU1pJnLpb,,_'bbpfr 'fnurfr, fpU1'b9 Jfrp_Ul'bftJUIL 'tu11I 

uU1r.JU1'bU1J/rfr 'fninfr'bbr, ftrlftnLJU1•i/r/urnL'ii 'lnurfr, ftrlftnLJUIJ/r'b ifrtn'-ft /._ 

U1Jt'br G(ilb 7b1nU1lf! ftniJ.UlrlJ! t-' Uf_U1llfrU1urni/_U1rl t- ftnJU1'j,, 'lrnt.JJUl'j,, 'll!­

LU1'j,JU1'j,, JUIJLJu.'b ftUIJ J!UlrzilUl'b Jfrt_n9nrf, Ul"f:U 'brUI (ilbpU1pJn'-pb'l_­

'bbrl! (t:.Ulur/ift'bbpf!) brftUlrUlsr/Ulrl b'j, 'tnUla'fJ'Ulb nL'l_'l_nLfilJU1Jp1 /._ frrUlfr9 Jb-­

rlnL[ilJUl'j, nL a£.fr JUlu/rfr 'fUl'l_Uli/rUlr ,,Ul,,_JblllL f:,.UIJUlp 1ufrf:,.('U1Jb2rn t- 2/!­

Llrff! "(U1rnpU1uurbl bpftnL ifrnfr1Ul'JUlpaU1pU1p nL'l_'l_U1t;.UIJU19' bpftUll'bUlftUl'b /._ 

LU1J'bU1ftU1'b nL'l_'l_nLf_il-JUlrl p: ll1u '1bUf.J!nL rl' Uf.LUIUllJ/rlt 7blf:.npJU19/rU1J/r 2frn1•­

t;./rr/1 frrU1'b9 filbrUIPJ"'-rb'l'bbpf! · tfr'bnuf b'b urb'turnnLpU19i/_U1rl' m'iibfrn._J b'b 

zbJ'urU1i/_np ftUIJ filbt.pU1ifnr ftumn1_9i/_U1J./!1 

0.'bt;.puulbzur t 'lfrurb'bU1[1 nr bfilb 7b111U1l'j, n1_'bfi /ufruur llfUlrpb-r 

t;."!11Ji/_u1rlJ!frbr, UIUf.UI frrUI t;.UIUllJ nL PUIPl!.lt JUlubpfr Jfr'tpnurnrm'trnnLpUl'b 

111/r'bfr urUlrpbr' f)burl..u.Ufbu' UI l'I 7b111U1Lfr rlfrtP"'tU1ttnL9i/_U1rl ./!/! 'f'bUlr.Ul­

urbrnL r.UIJ Ulp Uf_bllfj! t- Jfr'trnztf.lf:.'bbp Uf_U1lllpU1urnbl frpUI f:,.UIUUJ RL pUl­

pUlft JU1ubrfr9,, 

U6fuU16'bU1'l.r'tif.U1rl, P.brJ UIJ!frJfrUlftUl'b £,,_Ul'bUlftnrf J 2Ul1tif.U16, Ju.ftbpb-

4.n'-filU11fr'b rlfuif.1url, 7btfmrJU19r/U1rl 'tU11! Ulll 2brurbrfr /unrm(il1,.._'j,frbpf! 

l_Ulifibt"'- JUIJUl'b•u't Ul'br.rUIJb2 m I; 2.1/rtf.1! Uf.U1"'rU111urbl "'l'j, r.Ulzi/.nif., 

nr UIJ'J zbrurbpfr m 'l_'l_U1r.U11Uls r.Ulllf"Ul,,J!f! 'lur'br/fr 2.Lfrtf./r r.Ulrfilmfi11U1'b -Jru.1 

'1Ulr(,,. UIUUl,)1 Jf>ftrnUl'j,Ullfr'l.fr 11ftqpmJ, nLfr£'j,U1Jni/_ Uf.Ulrq fiUf_UlrnUlftt 

·11tbu1,e t- 6U1'bn[il Lfr'bbl tmrl rlu.'bn[ilU1'bU1l urif.JUIL '1bmU1Lfr JU1ftpnftU1iLnLs-
iJ.111tl .[!/r t:.bur I . 

lfbrn./! t- t:.fr2/sl, nr J..,'j,rUl'ffrrnu.'t1nJ, 'j,..,,..,,, o'frnUl'fnprlif.n'l Jb6U19-

JU1'bf!.1 br£.mJ t- op1bfturfr 2_Ulllr ifrnJ!p rfU1Uf!1 Ul/'j,U/_bu nr1 Jfr~rn2Lfrf 
Uf"'urrusurnbln'- t;.UIJUlr U1'br.rU1tlbz1n I; frJnL 2'b l''bur1,il "'Jb'bUIJ'b "'-2.Ul­

'lr"'-fillUIJp: ?-frtnbl frrUI llfUlrpbr JU1ubrf!• U•J'j, urb'l_U12_U1pJblnrf frbt."fbu 

abn./!nif., UIJ'j,Ufb .. l;l .f11.1'bpw7frmurl1/r ub.,Ul'j,f! urL'l_U12_U1rJn,,_ r.UlrJ•uru.'b­

,/ini/_, b(ilb nLqn1_.f b"b.p Ji t:.U.1111 pbri/Ulrl JMrnuurrnLfturmpU1'b iJ.uwusr. iJ.b­

P'"'lrbL 7bui..,L/• f!"b'lt.ru'hmr Jfr'trn'tu.rnnL9rfrurlJ!fi'b1 

ll'Ji'trnUl'bUILfr'lfi 11.1r71n'-'b./!I! t:.frJ'hUl'tUl'bm.J · ftUl[uiJ.Ulrl t Uf.U1urrU1uur­

iJ.-rl rlMrn2Lfrtf./r npU1ftfr9• flpUlfturrfnr rf/rf1rnztfitf. Uf•uurrUlumbln'- t:.UIJUlp 

... J.r.r111Jbzur I; O'f.UlUl'fnprlf.-l Ul/7- UIUISfUlrbqm'J a£n.J! pbpif.uirl ifrnpJ.f!I 

'""1Uftrn Ulp7b'b "bzif.b9, 'bpUI l.Ulifrbrf! UfbU1J! t- Lfi'bb'b 12-15tfif·/r uu.r.­

Jan'h'bbpmJ, pu•papm[il1nL'hf!' 10--12tftf: Lrlmz/r a£./! bp'tpnp7UlftUl'b t-. 
1rr.Ulpftb, Ulif.blfr t:.u.prlUlr I; I bpp 'j,UI m'iifr 'flUl'bfr ,,UIJ Uf Pfr'l.J1u1fr Mu 

- f:pp IUr'fb'j, f!'burrrfUlrl t- Jfr'lrnzLfr~/i tnb'l.I! /._ np11zi/_U1rl t r.Ulpflm­

fi11U1'b "'"'1.'ln'-{J1m'hl!, u.1u 'tUIJ U1J'j, b'l_U1'bru'tnrf fturpn._J b'j, "'l'I ftrnnpf!r 

'1mrbl ftUlphlfr I; pnlnr t:.u11ur'bfr Jb[iln7'bb1mrf, J/iUIJ'j, Ufbur./! I; t:.fr2bl' 

"r• fr..,fu, fturpJ Ul'j, f!'bfilUl!JJ!"' J 'bJnL2f! lUfbur,e t- urwJ!U1bU1 Jfr'btk "'1!1.­
l"'l JfrU1r.U1LiJ.•rlJ!fr ftrfrurfr1tU1ftU1'b t_bpJU1uurfrb.U1'bf!, t:.U1ft1anU1ft 'lbUf./!"'-J 

92 

'iipw urnpntfturnLpUl'b ftUJpn'l_ t- ifrnifrn/uif.bl. I ftUlpn'I. b'b UlftU11_U1'bU1[ UIJl 

um11nL,,UlnLPUl1fr'b /._ fi.Ul''l.Ul/fr'b PUl'l_Ul'JPfrl'bbp' uurb,,_rlif.rurl 'bnp Uf.U11rlw'ii7 

'i,bpfi'b' lllU1j!U19rfUl'j, t_bpr/UIUUJ/rbUl'j,fr'j, /,. UU1n.b9JUl'j, UIPUl'fn'-fillUl'j,(! r.U1-

,/U1"fUURU1U{urufrr 1Prftrnr'J• np ftmprf_urfr JU1rfU1frU11t frJnL2_,. ·JU1ftbp£.mflur­

Jfr'j, JUluf! t"lb"'J! I; Jbrl /unpn'-fillurJp b'bfilUlr'ti/./r pUlrap 111uurfr£,,.Ul'iifr 

unuruurf>ft 7b!f:npJU19/rUl1fr1 Un 'lbUf./!"'J 'hnLJ'hUfbu ftifrnifrnfuif./r 'bJmz/r 

umpnLftrnn1_pui'b1 f 

fl,,t;.U1uU1pU1ft 'krlmzl! 'tmpn._rf b'b JbrnU1'/.U1u'l.n9nif., bpp 7burur1,. 

'iiJnL{ilf! Uflurumfrft I;, ftu1J "''l_'l.Ulft/r Jna.p&fr ""'ri/.,.t)ni/_ ftnrnpmrl rlfr ftrnnp 1 

bpp bUI ltUlrrlr I;: '1urrblfr t- ftmrbl 'iiur' 1t 111rfrt/r ""'" tf.t•b'l.fr Jfrp_n9ni/_,­

o'lurur'lnrtlblnif. ftmprf "''j, 9U1rlr nbJfrJ'iibr: 

'1rnpbln'-g fturJ ftnmpbL"'H /;burn pfilU19'bmJ b'b 'iiJn:.2/r purpapnL­

(rl 1urJp b'l_U1rl ump ur'h'tJnL'ii'hhpf! /._ 6.mppbglim.tf l!'bm11wrl J U1ftbp£ n<J/if!t 

1,urrfilb9mJI! 'tUIJ £,,.Ul'tUlrnUlt;.Ul"i,,n._JI! 'tUlpbLfr t- t,UlrnurpbL /;U1urnn9'bbpb 

4pU11 upUIJ!Ul['ni/. ftUIJ /uU1pmn9nif.1 f:'iimpif.Ulrl J"''thp£n'-J/ll! U1Ju 't1aJ' ui1f.6· 

l.'l ur'burftnr/ l;U1rfills9'iibln'-9 t:.ltrnn ut,una.J b'b ""'t"P'I' r.,,_ftrl Ul'j, 0UfbpU19/rru'fr1 

2.'1 '1.nuf fturmurpm J lt'b N 140, 180, 2W £ !J40 t;.'lftUlfil'lflbpni/.' t:.ou­

'l_np7urpU1pt 1,'lfturfilnL'l_fi/"b U1JpU19'bn1_J b'ii 180-200tftl mpU1JU1f/rrl nL'h/,-

9n'I. uftU1i/_U1n.U1~/r i/.r"' /._ · Ufmmh9'iimJ Jnrn 1000 111m/pmqb "'l'"''ln'-/IJ"'Jpr 

LJnL2f! Jfr ifrn./!l' ub,,_Jblni/. Uf_Ulr.n._J b'b 'bm1'fr 'lfrr./!n'-J U1J'b./!"''j,, Jfi'bt& 

nr ur'bt;.burU1'bn1_J b'b 'irU1{unp7 J zur'tnrJfr9 uurU19i/_u1.J fuUl'l.brl!' UUf.UI ifrn­

fumJ b'b fJn'-'lfill!• 'brln'-21! 21'1."'-J 90° £. 1;,,_,,n._J frn._l'j,Ufku Jfr"btt.. if.bp-

2.fr'b fil'lfil/r UlllUlf"'Srurrl '"Ul'l.brfr iJ.brUlfr•ulf!' f:re Uf.UIP'l.if.n._J t-, 
nr• UIJ'1"1fr11/r 'bn'-rP r.,,_11nLJ'ii Ul'bpurif.urrurr t- ( n'l.nrftn1_Jfr9 l;bmn r.,,_11ur­

/uur7bpe t.bfr urfrt:.bmurfinLJ ), 'turrnU1rn._J b'j, i/_£rf.'j,U1~urfr, frn'-pp t:.'l_,,nLJ 

1>'1.'t11.1ifrnzfi'bbrni/.~ opfr'bUlf N240-320 t;.ururfrltU1J'bn'-filln'-'b m'bb9n'l_ ,,_Jen-

'bfrurfr 'tUIJ 'trnftmufr ifrnzfr'bbt•/r Jfr2n9nif.1 . 

z.,,11nLJf! t:.urp_n'l_nLfiJ 1urJp 'tU1rnU1prfn1_J I; 'j,UI/._. aun./!nif.t ul'J 'f/,U/_j!nul 

/:,'l.'t<U/1 '1.fil,, ~Uln ('/! 'lfinLJ /,'j, t:.urrfil UIR.Ulr~UIJ/r ( opfi'h-~, Jfr ftrnnp t:.uruUI 

U1Uf.U1ftn'-} i/.rUI /._ t:.'l'tnLJ 'frm l'bUf fru/r t:.urP."1''1urftU1'irnL[il l,.,J' pt 

ll'fr'trnzt/rtf./i Ufruu1rU1umJU1'b t:.urt_n/''1 0UfbrU1sfr111'b "'l.nr'tn._Jfr I;, 
n'}Dpltnt.U fturrnU1pn1_J /,'j, Jnrn111if.nrU1UfbU 250tfU Ln('UIJUl'f,.,, nLfrk­

f/n'l_ JU1t:.nrpi/. { lf:.b1111pni/. ftUIJ ftUlrT.. {uUliJ./r [iluriJ.inr/} Uf.U1rni/_U1rl u'turiJ.ur.: 

ttUl'tntJ, npf! UfrnrniJ.nLJ t- Jnm 1000 UJ.m/pnlljb ul('U1'fn'-fi1JU1Jpt UUl't.nL'Jf! 

(ilrp_mJ b'b JI.ft Lf>'"r p_rfr Jb2 5-15 q Ull/nLJfr'bfr• ./!rnJfr ~,.J JU.t'bb­

'l.fr"'-Jfi OJ!ufr7fr ( Al2Q3 , Cr 20 3 , MgO) ifrn2n'- /uU1n'bn'-r'lnif.1 U1u Uf.1UJ~ 
JU1'b'bbpn1..J r.'1.'ti/.Ulrl 'iiJn'-2.l!• u~U1i/_u1nU1~/r b'l.rUIJf>'b JU1ubrn'-J filn'-ll ull'l.­

Jlllnf/. JU1t.n1..7fr'b, Uf_U1r.n._J b'b npnz JU1JU1'bU1ftt G[ilb r.'l.'tn'-JI! t:.rup_n'l_ I; 
ftU1m1Uri/_U1,), UIUf_IM 3-S pnUfb n'/.nr'tbln'-9 /;bmn frJn'-2/! Ufbrn./! /;' +UIJW 

""'Jbl"'- 'j,JU1'b1 f>u~ llflb U1JU JU1JU1"j,U1f1U1Jfrtn9fr9 t;.burn 2Lfif/r if.P"' 'l'b-
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nli.11 bplrnul b'ii {uuu1.hp {11pn'ii.e J.."/.bm./} I; hpli.w 'ii 'i.wli. .fw'iipw'fpmw~m/ 

7pmf.LP" ), 'iizw"i.twym.tl I; f.tzytnJI! t,_U1m111pi/wo I; w'ii f.iuf.ntzt ll."i1f.p111Jbzm 
I; "i.tnpp9 t,_wmwpbl "i.tmpp f.tzftnLJ Ii. "impp9' n11nr't11LJ 1 

11.tuUf/wni/, 2.LPlf. Ufu1m1•w11mblnL e"i.tflw9.enLJ f.bm'lf. bmb r:.wp{ili/mJ, 

w"i.tt.',bmwbnLJ. b'b {unp'fmpnp'fnLfiJJ11L'b"i.tbpf!.1 f.',bu1;f.bmb ifm./H'w"i.tmJ I; 
"i.twb. ympnulft!I• tiU1yu,,n1u/.',,iu"i.tnLJp91 ftn"lpm Ii. 'iimpp /.',,IJ.ftm J'bhpp9 /.',,hmn 

fsJnL7p 'fb f/>nt•Jiu9i/1110 zb11m p /.',,wumt1Lfl JnL"i.t[!: fltznp'tJ' w'b f!."i.tfilw9.1JnLJ 

'twror b. Jw"i.t1• o.e"P'l'bbrft Jw11'iiftl1'bhp[! 'iinLJ"i.tUfbu t,_mpnul b'b Jhmw'lf!.• 

J'fiw1'iJ UJ[ll 'f/,Uf.[!llLJ r:.w'ifl/UJO UllU2_hl/_'iJ w1'iJ.e111'b 1/m.er Ill pwrw't 1;, put,_ 

'Jhlf.npJ w91/iuJ zbrmr f.',IUUU1nL[il[nL'iJf!. 1111'iJ.ew b J..'itt,, b I nr UI J'f zbpm(! /:,/,­

UIUlfUI p1111JiumJw'iJ e"iifilw9J!mJ LnLOi/rn.J I; flfl4.r Jbt_ b. JUI yhpbue Jhp­

yiu9'ii1nJ1 IHw7,A111l!., wuliLni Jhur,urz p firUl'tw'b C.wmpy"i.thpp A "iipw"ii9 
uwt:.J'111'i,'ii'6i'/o 4.f'w' bp!..w'i.t t pkpnul 'bpw 1fpl1fm'twn.m9i/1110 .f!l!' 

fl'l.npt,_nLJp9 f.',f¥1n'1 "i.tJnt;{! 'ffimnuf b"iJ J'111"i.tp111'fpm111l1n4.1 npUfbmzfr 

r:.w1'n'li/4'b, np /1111111bf'l! i/bpiu 9b[ b"ii1 b[ilb J'pt,_pn111'ii111LP'l.P "ii"/.mm111y"ii t 
P r:.1111tn phrbl Jbm111tzfi J'pypnpJ_m.y"iib r/r1 Jfil1pnh1U.1Jhrr 1 nt J'b Ut 111'1.UJ­

'tw"i.t Jwu'iipft"i.tbpji (".IJ"P'l"iibrft• 'iifrmr/o'1"iih1•/r1 lf.n ulf.fr'l"iibpp b. WJl wp111m­

"i.tbpfr} Wl1.,,IUJllL{d1r1Lb(!1 ynpz l_11Lf'11bp 7p1111f>frin1111ft"iJ UlrUllUIJ.WUltJIUflJ!'iJhrfr 

Ali.I!., ,e111"iiw'te1 J'bomfiJJmhf! Ii. 111u"i.t 1 WUf.111 nrln1•'tnulfr9 t.',bmn Jfrypn-

2Lfrlf.~ wp'Jb"i.t "/.wm11111um f; t.',/m1111qnmJ'111"ii t.',111J111pt /•u~ b[ilb "ii"/.111m111'ti!­

dfo111t.',111l1/1110,efr Jli1n1U'l111ftw"ii t.',pJ' ./JP umpnLymnL[•lllJP nLUnLJ'b wuftpmJ'iJ t• 
111"1111 111'iJ)pu,,Jbzm t 1111'h l.'hfl111p~bl 'iJ111b. {u111J111u1J'111 "i11 

ruml)IUilllll .. Uf:1 npfr bUflUUllU,,h t ,. /.',,IUJUl phpbl Jbmu1r1fr Jfrftpn-

UU1pn<yUlnLpU1h, Zlfrlft fr U/IUUtp111um J lllh 1."rf."i.twft111"h t.. t,_iupli.n r 1117 nL Jb OUf b­

p1119frw"ii f;: U.111mb7. pwp'Jmfi11m."i.te fr1111J111utntz n.h11111:l1"htn/1 e'hmpn•fl1111"h1
-

li. {uiuJwmJ'111"i. n.hrfpJfi U/111\Uf111'hJw"i.t Jbt_ 1;, npn'iJ,e n1m;qmJ b'iJ 'l"ro­
"i.t111ftu.'impb"ii' pnpdlipp Jfif.n9ntJ ( .. b9bUfu111Lp111Jpb Jbfiln'l:ni/): 

Swrphr p.1111l111'fpnLfilJ"Lh m"iib9n'l. b. mwppbp iJfri.111t,_nLJ 7m'iJ4.n'l. 

Jp111::.U1fl/111J./)'iJbpfr 11U1f'nLfttnnr p111h fr C.111 JUI pb11bfnL t.',111Jwp J z111'ti/1110 bb 

tnutpp/ip j.11110U1Uln'[ 1Lhwftu1pi/bbpfr nu9bUf.Ulhbp, np n"it./) f.pJb111y111bnuJ' 

filflm"i.hpp b. UIJl "i.ttmflbrft UUfppm1111f>"i.t ,,.,,,, uw1fi'iJ flmu LnLJm1fl'hbp 

h"zu Swpphr mbu111ftfr n.b111ftinfr1/"i.tbr/• .ew'ituiftl! z111m I;: Umnr"-• nr"ihu orfr­

'it.µt,_, phpiJ1110 b";, Jp .ew'uft r:.111f.111{u ftfrrwn<Jn'l. nl.w'lb'itu1'itbpp nh9bUfm'itbp1 

hpqmp-J.t, uinquiuunjl L. tmqm.Gjl fimump 

1) 2-.';0foHN03-fi lm611L1fil"i.t tfilfrt1111fr"i.t ""lfirin/i y111J f.r1' Jhp_1 
2) .J.% UJ.fi'trf>'it111flfl4.r (C6H2(N02 ) 30H' bnw'itfr•npnf/tb"i.t11Lfi) L"L­

JnLJfiJl! "U/Prmfr Jht_: 
3) t111mpp11dp "1.P'tr111111 { "1.1''trfi'it111flflnL' 20 q, 'it111mppnLJft f.p'l-

ro.eufi'f' 250 q. f"Lr' 1 I)• nre ~ftr111rufnLJ t fPbrfiml! 9b1lb"i.t111frmp9 mwr­

pbphfnL t.w1f111r (frr Jbl l"<OrrLJ I; 9bJh'hmfiinl!)' lu111oiu111nLJf!. y111mwr­

i/nLJ t n.b111ft111fr<Jr bn.Jw'it <J/r6..111f1nLJ, 5--10 rn"/.bfr (!h[ilw9,enuf1 
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4) 100/o 'it111mppmJp UfhpunLlf/>111mp ("tbrdJJpw{tl[li//o 1111J.ft} fllL­

t}mJfill! f.PP Jht_ ( J!Pl wo{uiuJp"i.t "/."'f""'itwftnlJ. Ufntzu1111u."i.tbpnLJ m.mftJ_U1-
f.wb11LJ I; lftbrftml!): 

,'j) 3 JuJU HCl Ii. 1 Jw11 HNOa' nre 'tfiru111.i/nLJ t ttlw'ityn111i/n'l 

Uf11'fUfUIUl"h/,pp {u,iuJ111mJ w'iJ /.',,iuJ Ulf'/ fi.bwytn/11/e 'trrLUttnLJ b"h Uf111111p111u­
U1hl'IL9 24 J111J t.',bmn1 

iltJni..tf(i lip h. lipm u(iwfim1 q mb-J!libpjl fiwtf mp 

1) 0,5°fo lpinnrwflfl4.r l"LdnLtfill! t_r/i Jht_t 
2) 0,5-15°/u 'itwinppnLJft t.fr'fr".IJ"P'l:P lnLJnLJfilf!. t.rfr Jbtt 

<ll'l Gt\jl L. fipui u(imfiw1 tl u.iffJ!fibpjl 6. mtfmp 

1} 80/0-n 9 Uf'l'itafi .f!ln rfi'l/i ( CuCl2 ) 1nLom1fl"i.t Ul,f n'itftw'1/i J ht_: 
2) ,:;oo:o wJ11'itfr111yfi r:.111,b9<J111J tnLtJnl.JPI!. IL 50°/o lr111'*'itfi Uf~f'o.e~ 

uft•i/i (3°fo-n9) l"LrtnLJ[ile: 

~nLOnLJfill! ltftrwn<JnLJ I; 1f'1w{i! [rlwpJ <Jpii111t,_11LJ1 

.'J) 10°10 'ituJU•rftmJfr Ufbpuml Y,111mft lnLom1file trr Jb2 ( n.bwymfri/1! 

['"" t u11z1111Ltf1 bfilb l1fip111n.tf 111'i. ef111J 111b1uy {u111n.bhf 3 ·-4Ji 0 wJnb/>111f1/i 

r.a1'fl.y1fwJ l"'om If' )1 

f?mp pmG.bpjl h. tf mq libqJrnt.tf(i tf[nufimt q mb-J!libpp fimtfwp 

2-4°/0 HN03-p lnLOnLtfl'it l;flfiL1111f>"i.t uUffip111ft Jbp_ t 

lfbtnm'l mqbpmuJ.tlpuqmli u11mfiwrtlw~pfibpp. fiwtfmp 

100/oH N03-/i lmam.Jfl'iJ t[ilfil111Jph "Uf.Prm/i Jb t_ ( /il111J111in J w'it Jw-
1l 111"iimlil!' Jnut 5 rn"ib )1 

fl11nr~t/.1110 Jfrypn2[/r 'Pf!.1 b111/U.[!Ulb /111uJiumnLJ f!.1 i>.111p"/.Ul'lf'"J Ulb bf!.­

Uf1UU11U"n" itJ111'itnLJ b"h u"lfr pmn<J, t.',bmn [il111{tlw{um J lllUfW"JUI y111J f.h'iJiu­

UJWY/•u 111'itn{ilnLJ LOtJ111.! n.biuftw{ttJnLJ (ywJ "1./'"ihmni/ J/1 .l)w"iift ywfilfrL 

IJw(tlb9'itmJ Zlftlft/r Jmybpbufi'it ): U'pwn.J111J111'it111t,_, f.',"'fiw/11 Jft ,ew hp 

tJw1r't1w'it, Uf111t.',h111L9 r:.hinn. hpp "iJJmze ynp9'itm J ~ fir """Ill!.• l'fw'iJnLJ 

b"i, r:.nun'l. t_rnr/ /, tnpiu9'it11LJ JJw"iini/: '1'/•~111.J b"i.t Jwhpw'Jfrmwyni/1 h 

b[ilb umrnd/U111Lp1Uh 111bp111<J111rwr I; hplrnLJ ( 'f11LJ'j,f!. zwut pw9 I;), yiu­
Ul111rnuf b"i.t Lr1119rrL9/il fr1wo111mmJ1 Put,_ b[ilb z"'m I; /uwowm<J1110 (1lnL'f 
t j, JUU/w "impfr9 n'l.npynu/ b. {u111Jwm11LJ 111tJbtfi . .[!Pl J111J111"i.twftfr e'itfilw9-

,e•nJ1 bpp. 111p'fb'h U/wr'l. bplu11.J h'iJ 'iJJnLzp pnfnr 11mpmymnLr1111fr'it 111111r­

cil'Pf!.• mpbJfs 2.lft!f>f!. Uf.Wmpuiutn f; t.',binw'lmnJ111"i.t t.',111Ju1p1 U.J'it mz111'Jftp 

'l."b';.,,,,J' b'iJ b.. 'itzmJ 'lfrmJ111"h f.111J111UJ.wurwu{uw"i.t mp•flnL'il.e"hhpez bflb "i.te­

''"L£f! ~bUl.IJ I; "/.Wf.',bl t.bullll'fW nlUnLJ'b111ufrpnLfilJnL"i.t(! zwpnLhwybfnL r:.111-

Jiur ""'" nr"lb" .p111uw1114w"h 'it1n1.[il1 UIUJIU 111/b Li/.whnLJ b"h "U/Prmm/. 

l"p1119'itnLJ b, mb'l.111r1-rnul t'.f}u/rft111mnpmJ1 /;J!upl/l#Ulnpf!. Jp U.1"1111ft1w 

1u'im[il I;' ~fi"1111r:.'l~'[wo yw,P111rfitntJ, npp "iihp,eli.fr JuiunLJ 'lm'it<JmJ I; 

r;,,,,/i10r 11.e zfr't111s4.111 J (uwqrftiJwa) ~U./l9P111~Jfr .eL11r1''1 1 "Pl!' 'tlw'iJkL 111l 
/11nh111<JmfiJJnL"i.tf!.1 2Lfilftl! UJU1r.Uf111bnul' f; o,euf'f111911t.Jfr91 bpp. nL11nLJ"itw• 
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uforufn'l 111r.rn'-l1m111.11111'b l:,,bu11u./ll'.f!r"'fiJl'"-'j, I; 'bbpft11111119'b11uf' l"'f'w".111mml1 

.t-, '1mJ' 'i.nrn'-fi'J"'-'j, I; ~d1111m1_.,,,J, </.•ummru(ilnuI[il m'bb'b111ln'- 'i,,'1111m111~n1/ 

1111'b 'bl11111rn'-J' qruJ' l'" u111'bl1111rnvl b'br 

Opnz mb11bl1nLp]ndilibp }limi'lwmumli mbump]nLGpg: n'l"t+fwd 'i.J'n,_­

;./i J'wftbrhu'-U1J1'b J'111u/1 'i.1n'-fill! tLJlr'b /unrn'-fr'l"'J'f' b'bP111rft</.niJ' l;J'b.t wu­

mf.b..w'bf. "fl11111m/rli 'lbflnp1f1n9/r1n1/r1 lJ.111 'i.1m/J/r lpfrqft~111-.Q/rJ'fr111ftw'b r.1nm­

'Jmf/1n,_'i,'bbrl! Lfrm/fr'b ur1nr1•hr1_nuf h'b 'i.J'm;/r t;,frJ''b111l1111'b 'i.Jn'-/J/r t:.1n1!1n­

fiJ'111'b t:.111m'1n'-fJ1m'b'bl.1•fr91 /'J,.,q1nurJ'w'b e'bfi/1119.[!"'·J' l:,,w1_w'bwpwp 1111'1 

.r111ue "'r111'lnrb'b 1,,,J1_mJ' I; 11h1n'1mf.</.n,_J': 'tJ'111ze J'br'1111'bmJ' 1;, £. t;,h­

"'"''f'UJ"'-J' nh1n'1m/r</.l! uftU1"-J' I; <frnfr11n'l'lh9n'-/Jlw'b rfh!_ J'w'bbl u1'ir1f/r!_<»­

"'lhu 'bpw 1:,,ftJ'Lwftw'b 'b[n'-/J/r ".hm: 

t'bnp::.fri/. 1111'b pw'bfr, np J'hmw•tw'1w'b J'fr,,,t;,wl</.111J.J'f! t:.wb..111/u t;,/wrh­

f"''th'b '1n'i.'11nJ'hr"''" I; ( "'"'r"'uhn if.iu'l."'lft'b P"''l"''l-r/r;Lbrfi J'hfr,,u'bfr­

'tw'1w'b Juwn'bn1.p7), f/"'9 J'ft2w</."'lr"'" {l;lb'1mrntftrn/r wn'1w1mfJ1wJ'p), 

u11upphp !f."''lw/ft'b pw'f"''lrfriLb,.fr m1nrphp l;lh'1"'r"'.f!frJ'fr~'1w'b l:,,,,,m'1n'-­

fJ1m'b'bbrfr t:.bwL.111'b,cn1_, ufr!f./r J',,,t,bphun,_J' mb7fr I; m.'bb'i,,,,_,f l!'burpn</./r 

l""}mJ'1 

{J.hw'1m/r1_/r (i;thl1urrntfrurft) J'bl eL'1'1J'1_,,,J Jbur"''l"'""''b J'fr"'t:."'L-

4wJ .QI! '1wrhL/1 I; "fwm'1h r"' 9'bbl "I'"i bu pwq J' 111/; th'1urr"'I"' 1 ft'b 't111l</.w­

fi111,,,,,'b mwrf'br/r u/rumbJ': Ufrwt:."'L'f"'d.Q/r !f."''l"'Jft'b P"''l"''lrfrt'bbrl!' 

npn'b9 l;lb'1mrn7w1/•'b {I; th'1mrw-l!frJ'ftw'11n'b} "fnurh'b9ft111l'b ,,,</.ht/i p1n9w­

.,,,,'1w'b I; u11ur}'b/r /;tb'1urrn7w1/r'b "f"mb'b9frwt/r t:.wJ'bJ'wurn'-fJl,,,J'P, J,,,11w­

tn'-J' b'b "r"f"" 111'bn7'bbr L. l"'-Jifn,_J b'l1 ,,J,,,,'1urfi1_nuf: l,r,,,'b9 urh'lbrn•.J' 

<11n1U!_w'i,n,_J' b'i1 rfrnufrfi.thrr f•u// lll/'j, pw'fw'lrfrt'i.hrf'' npn'b,'J /;l/,'1urrn7U1-

'1ft'i. "fnurb'b9frwll! t:,,,,,J'J,J'wmmpw1• ,fbJ I;, "'""'"l"'-J' b'b nr"fbu r,wurn7-

'i.hr k J't .. ,_J' w'btfrm/m/u ""'J' nrnzwl1/r "11111J'w'b'bb1m'-J' "f"'"'"-"'-J' b'b 

l;lhftmrntfr'l111/ft'b 'b1n'-[iln1_1 f:'bmr111'1,,,'j, l nuJJ'w'b frL,,.b'bu/r</.n'-filln'-'bf' J'bJ 

t111</.rn</. ~111/uqwJ I; t:.111rl,w'b 11U1rn._f1mn'-r1111fr'b mwrrbrft l;lb~rnrw.flfr•lfrw-

4 ... L "fnmb'b9frmt'bbpfr wmppbpn'-fi/J11•'bft9: 

lfw.Qn'-p J'l11n111'liibr/• q,,,,f "Jft'i.7 l"'-Jn'-J[rlZ,brft {opft'bwf L1Jrnumb­

'bftmw1ft'b 't"'J' fPbpfrm 1111fr'b 'l'"'-'/r "l"'l"f"'ur'bbrfr) f'hr 111Pf"'-Pb'l'bhr/r ,,.'bft­

qnwpnUf /r"'J/r l:,hm£. ,,,'j, .[!."</. L. "'"'P"''Jm./J Jw'b J' bl PJ"'-Ph'l"' p,,,'i,..,~,,,'j, 
r.,,,pfJn'-fJJn'-'i.Lbrfr "fWlnutt;,,,,,,..,'j, ~n'lJ'bnpnzJ'111'b z'brrp~frof, LUJll ,,,,,,, "'l'j, 

"f"'IJ' w'b'bbpm J { nh.,,~·11/t</./r p111'l'"'l-P"'-fl J n,_Z,, /uuulL/JJn'-'b, p_hrtf "'um/rfi."''j,, 

"''l.'1,f,,,'j, JwJ'..,'bw~wJ'frln!J) /umJ,,,m,J',,,'j, <lwJ',,,'j,,,,~, wnw'blfr'b (ilbpw­

P/"'-rb'l'bhp, npn'b.[! ~urr1_wu b'b m•//111l (ztl•l/>/r) t:.wp/Jn'-/JlwJ'p, 111111pph11 

twtfrn</. h'b ln'-u</.m.J' nhruqmfr1/111.J'1 l,bur£.w"fb,,, wlu 7h"f.Q"'-J' £.u hpl.ur'b 

h'b 'l"'L/ru /unr'l"'-Pnr'l"'-Pln'-'i.Lhp' Jft,,,J'b w</.ht/r 7iu'b'l"''lnpb'b, npn</.­

t.burl. J'fr111l:,,wl</.111J.J'l! J'ft,,,lp111q /;t 

lH-f.it19/1..,1Jr 2Lrrp'./r</. 1lfrw'.url</."'d-l!'bhp/r /Jbr"'Pl"'-Pb'l'bbpfr L. 111n,,,'b-
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lfo~ J' 11111'b/1'1'bbp/r uwt:.J' 1n'b'bh pn'-J' l111'-ur111ft</.mJ' I; 11111!:,,1{ 111'b111 J/r'b 'j, Jm/J 

( llllllppbp /;1_111b/1urfi~,,,'j,br ), /., 1»nt:.1nu"'r"'" uwl:,,J'w~'bhpfr t:.111mnLft ( 111'bt,w­

Jlll 'b) l1wn11'-9if.,,,J .[!/r t:.bwl.w'b.Q"</ "I'"''j,.Q t:.111J'bJ' 111rnwpwp 111rw'l b'b 
1
,,,_J_ 

•/m J' nb1nl1ui/r1_11,_J' l. "'J'lm/u1_ U11J'-U!_,,,Lnuf /,'j, ,,,/1nufr~'i.bp1 
U.1 11"(/r11n</., J' hm "''l_"'~"''j, ''"'j,'ll"'fhr'-Um/r c'bmpn</.fo l "'-rlmJ' l! fun r­

'l"' P" r'1m/J1m'b'bb r I; umw!_1119'bn,_J' J'ft~rnzt/rl/>/r J'w~brbufr'b L., t:.hmL.w­

P"'r' l"'-J"/r "'l/r.Q'bhrfr m111ppbp l"'tfrfi w'b7pw7"'pan,_J' L. 9 pn'-J' {Lt,. 49 ). 

'lw /iln'-ll I; urw1/ru 11117 J'bfJn7n1_ /r t:,,,,,I'-" phph[ J'hurw']_w'i.1m.filbrfr 

J'fr~rnuu•rm~mn'-pw'b, np[! m</.twl P"''l.u'lr"'fJJn'-'b'b m'bhsn'l £. ur</./ 111l 

if/rb..,,,~nui 'l"''b</.n'l ilfr111t:.1nl</."'".Q/r t:.1nJ'mp m.'bh'bmJ' I; l"'P"'t:.wmm~ u1bu.j!. 1 

4'n.er·/r'bt_ •/rnra"'""'-fJJn'-'b "'-'bh'b"'l"'-9 t:,,b,,,n t:,,,,,2n'11'"-J' I; 'IP"''b.Q t:.bz­

u1mfJ1111J'p "'"'rpbpbl L. {,."''i,"'lhl' ll.1'1 "'-"P"'-~'"n'-P"'/fr'b P"''l"''lrfrt'bhrfr 

t:.111mt,m/Jtn'-'b'bbpf! 'bw/rwpn.j! 'lfrurb'bwtn</. ~"'Pblfr I; 'b,,,funpnzbt '"'/Jwl 
1lftwr:.wl1_"'J.Q/r J'nur111</.nr ""fwuht/r t:,,,,,ur~mfilln'-'b'bbp[!' 

f:w9/r J'bmur']_'Lbrfr J'fr~- t" · 
rnuutpn'-~Uln'-pw'b /r t:.w1ur pb- .,, 

l'"l"'· </.brl! 'b~wr"''fr•{w.J J'b­

/Jn7f1 °Ufbr"'9/r"''bhpft9, ~w'b 
"bwl. 'IP"''j,9 urwp111urb,,,,,~'j,/,Pl!' 
Opfr'i.1nf un1_np,,,qw'b J'bfr1,,,'bft­
~u1~tu'b n'lnp~J',,,'f, tfrn/uwph'b 

l1111pb1ft I; ,,wm111phl l;lh~mpn­
L/•ur"'lfr'b "'lnr~n,_J', '1 111rhlfr I; 
l1111ur111phl 'j,,,,J. "ht/rhfPwtfr'b t4. 41', lrfr4l'"2.if.!Pfr ,f..,4bplrnfs 1n..1ufo 1'w-

"'lnlrl/n'-J': "/lfrJ'frw~w'b fuwJwur- "m'l:wJP"blipf. ~"b'll'"''l"'l'.t.ru.'j, h 9prlw"b .. .,,.,,,,,..,, 
u w'b 1/1n/u,,,ph'b ~wrhtfr I; qtu-

m,,,rbl /;[h~u1pn1/rurwtft'b /u111rl111mn,_J': (J.,,t:,,,,,,,"'r"'~ Ju 111 JwmJ'w'b <frnJu 111-

l'b'j, J'hmw'l'bbpfr J'Hrnumpm~rn11Lp111'b ~wrhLf1 I; fr t;,,,,1ur phpl•t "-l!"ft­

'1w9J'111'b J'hfln7mf' J'frqpnzt/rl/>1! 111w.Qw9'bh1n</.1 l,ururn'-~ ""'P.Qbpfr Jfrtn-

9n1_ t:.w1rn'bwphprnJ' b'b J'bm,,,'1/r J'fr~pnuurp11'-~urmrw'b ofUJ~m.mJ'n,_J'' P,,,r­

lf!.p 2_bpJ'111umfi'1.w'bfr "11111J'1u'i.'bbrrr'-J' L. ,,./l'j,' ll.1'b,,,_,,,J'b'bus1'bfr1_, 'lnpJw­

l'"'L'i.hpn'-J' L. ,,,_,,n,_.r;,111~,,,'j, /"'Pnp,,,ur11p/rw'bbpn'-J' ,,,n1111_bt m 111p,,,u1_wJ I; 
•lbre 'bl1"'Pw'lr</.wd J'bflmtl!' 

VI lltluU.SU.'tr.Pt> Ufl-U..l!U.'l-PU.t.f!l! 

{1upnpwurnp,.,,,Jn'-.r 'l"l',)"IJ..,4,,,-,,npb"b .)..,-;,,,p,,,-;,,,,l r11r.,...,
2
,,,,J..,"IJpw'ffurwt'blt ,. 

4_n'b1unpnL49,.,,,J,., 'll'"'"bfl "'2/u"'"'"'"'l'fr mlrfu'b/r4..w1/r /, ""4l'"ll/r!f-,. "l"'"'l'"'""'""'"b .,..,r -
I'/, ri• Hw,, l' 

1. ti&/ J h "'"''l'j,/, pfr 1f Jr4rnu.,.pn._4,.,,.L['WJ/.'L w'b.., lfr'l/r "J,"l"' .,.,,, 4'bl. ['['_ 
1 

2. 8n'-Jfl "'"'l oul"'/r4w4_..,'j, rlw'bp""'l~"'"''t.P J/,,),,,9,/..,"j, 1"'>/.tf'_• [f1L.lnL~•w4..nL­
p !"'-"'['_ h "'1"'"'4wr J&.tw9n'-Jl!.' 

3. 'Mbl MHfl.\.6 Jw'br""'l/!"'""4" o"t.,./r4..w1t_w'I. uful.ilw'b /, ""'byw'blrl 'j, w ~/rrl-
-;,..,4,,,"J. tfwubpf'_• p 

4. ~..,J..,n.r..,,..,4/r 'b1t_wpw'Jpbl r1Jr4.rnuf!t/>/! "i"'"'l'"'""'''"""' "Ll'nslr.•Jr ml.fu'i1ni11-
'1fr"''b, pl.rbtn-/ "l"'l"t"'"'/r /, inL'fnL'bfr /u..,.),,,.,,,f..,'J. ~wJwp "'l"'"''lnl'.)Y"'l n.J.wt.,./ri­
').bpfr 11.l.9£."'lur'iibpfr opfr'L,.,4"J.J.p 1 
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ll t lu ll S II. 'I, ~ VII 

UliSIJ.'l.'(,ITf>/t U/tl/t>nU.t,U.L/t!l/t UbRnlJ/t UU.U/tf, 

I. 't.ibPUtrOl,~BOfl.'1 

lfbmUl'[Ulh/nLflhrfr P"''l'"'lrm-filtiu'b, lhrt!,,,umfriuu'bfr, f.'bz.lm'b /, '"/l 

qnp.Jn'b'bbrfr pnpn/11mfrl1iu'b e'bftlwy.pn,./ mb'lfr h'b ,,,_';,b';,n._J l/>wqw1fr'b /, 

umpm~u1nLpU1Jfr'b pn/u"'r~nuriihp, npn'by /:,/nn/,,,,';,.pm/ pnpn/m/n'-tf b'b 

'bpw'b9 t,UIUl~tr'-{JJnL'b'bbpf!t lJ./'1 "i"'J.!w'b'bhpnLJ ( mwppbp mbfr1'bnln'ffrw­

f1w'b "fpn9bu'bbp ~UllnWph[nL f!h{rltu9.p11Ltf) 1fNJIU911'[ t/>wq1uJ/rh ~wtf uurpm~­

UI nLrw1fr'b P"''l"''frfrt'bbrfr tfwufr'b 'fW~w+wr ~Ul'ltfbl"'- t:.wtf1ur ~IULNIUr­

"n"l I; tfbmwrl'bbpfr Jfr~pn111'b.,,Lfr'l: Fw9fr 'fP"''bfr9 1 "'!'1 Jl.frln'lnif pw-

91ur.w1111mtf h'b Jbmw'lwhJm/tlbpfr t!fr~pnwpwur'bbpf!: 

lfbm.,,'l'bbpfr "'P'""''1frn•{J1w'b /, tfhmw'lwt!zw~tfw'b "'P'fJnLhwpbpm­

[tltw'b .!hp_ "''-"'"'utnrl rluw'bwqhm'bhpfi t::,.,,,r.,,r t!fr~pniu'b,,,Lfrqfr 11Lfrln'll! 

t:.'lnr Jfr~rn9 I; wrUI"''frw'b.pfr npw~{' pwpap,,,9'bb l"'- qnprlnLtfr Pwi/_w~w­

'bfr'b zUlm /, l'"''ltfwqw'b b'b "'!" 1lh[t!n11fr /u'b'ffrp'bhrl!' Opfr'bmf 1lfr~rn­
w'bwlfr'lfr t!fr2_n9ni/_ pw,9wt:.UJjLnt1t1f b';,, 

1, lfbm"''l"'~"'';, Jfrwt:.wlif"'J.p'bbpnuf wn~w lf>w'l'"Jfr'b ~.,,,}" ump111f1-

mmpwJ/rb fl"''l"''fPfrl'bbpfr utfwwl1'bbpf!1 'IP"'';,9 .pm'bw~m~w'b t:.wpwpbr"'­

fl tn'-'bf!, J.J,l', tfbJn,_{t/J"'-';,l!., 'fb"'wlfr <J1U1/wlnLtf 'll'"''i,9 'f"'""'i/_npmfrJJwh 

~wrqe: 
2. flt tfli1n111'lwf1w'i1 1lwu'bfr~'bbpfr• 1lm'bp 1/rJm~'bbpfr ~wt! f;.w.phpfr 

wnfl"'!"'-{J JnLhf! 'fbm,.,Lfr hJtn{tlfr Jbp_, bpw'b9 1lbJn,_{J !"'-';,/!, M~'b nL 111 b _ 

'l"'Pwzfumtf I!' 
3. l/,,,rblfr I; upnzbl f Jfr.,,f.wti/_wrl.pfr tfnmmi/_np .pfrt!frwl1w'b pw-

'l"''fP"'ftltm'bl!, b/tlb t::,.,,Jmbfr I; t!frwC:.1ulif1uJ.pfr '""'rphp q,.,,qhpfr .pfr­

Jfr,,,~UI';, P"''l"''fl'm{JJn'-'bf! (opfr'bwf w1l/rrwJ'bfr "i"'PnLb1U~mftltn'-l'f' {tll!r­

,).,,{Jn'lifmJ "i"'l"l."'mfr 1lb2): 

4. ltwpblfr I; ';,~.,,,,,J,l 11h'b'ft•fr111w1fr'b LMifw9frwJ/r wnf1•u1mftltm'be 

J bmw'l"'~w'b Jfr.,,t,.,,l i/_U1rl.p'bbpmtf: 

.3. '1 "'Pblfr I; 'b~wmb l 'IP"'';, 9 Jfr~pnum P"'-~mnLp"' Jfi mn'l"' t'bm/tl !"'hf! 

( mh.f!UlllnLpUJh) ~ npnzh[ 11blf>nrtf1U9frw1fr 1fnmw 1/11r 1Ullmfr6.tuhf! 6.'bztfwh 

t!fr2n9nq t!zu1~i/_.,,J 11b111u1l'bbpmtf, 11hfpnptf,.,9/r"'Jfr wumfr6,.,,';,fr 1u'bC:.w­

q,.,uwpm {rJ /"'-';,£! 'fpw'b9 t::,.,,mi/_UJJ ~,,._,r, 

6. '1..,rhtfr I; 11pnzbl tfbm.,,'lw~w"b t!frwt:."'lifwJ.p'bhpfr umpn'-~'""'-r"'­

Jfr'b 1,.,,.r lf>w'lu11fr'b P"''l"''frfrt'bbrfr uwt:.1f1U'b'bbpfr br~"'rmftlJnL"hf! /, 'fP"'';,9 

'l"'-tfwrmtfr'b ,f.,,~bphul!' 
7. '1wrhtfr I; JhJ f;.;_mmfi/1wtfp l"'Phl rLrt!w.pfrt!frw~w'b ,fh{Jn11n1_ 

tf;_wf11[wJ, ,{Ulffwtf/ru[UJJ ~w.r UJrl/11wrlhwqp~i/_wJ zhrmbpfr /unpnL{rJjnLhf!.1 
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8, '1..,rbtfr I; npnzbl 'fbmwt'bbpfr "i"'mr•wumtf iu'b b'lru'bwlJe ( An•i­

•[iu<>.p. ~n.i/_wrl.f!}' r"r''"'"zw~1lw'b ml.mu~e: 
9. '1uirblfr I; mwppbp tfn1lb'bm'bbp1"-J e'b'fC:.wmbl, opfr'bw~, 'btfn'-zfr 

ub'l1fJ,,,';,, Jntfw'b, ~mptfw'b ~,,,,f mwzb'l"''lnJw9J,,,';, "fpn9buf!, ZLfr~ 

"i"'"'P"'""'hl, 'b~1u111bl t!fr~rn um p11d1111n'-r"' Jfi .i/,fr pn1frn/um~/il JllL ';,';, bpf! 

/, 'l'"'l"'Pwr l1w'ltfbl mi/_/'"l "fpn9bufr J/,fruu'bfrq.!fr p'brnJ{tlfr ( "irn9 bufr 

f1JiHmMwJ/r} tfwufr'b: 

10. IJ.,,pb[/r /; 1u'btfhw~w'bn11b'b 'ffr"'bl f1wJ, ,9w'bl[11L{JJU1h 'lb"i.f!"'-"• 

Jfrl1pnh~UJrwt:.1u'bbl t!frwt:.UJLif"'J.f!'irbrfr "'"'.J!U19tfw'b ~,,,,, UUJttb91lru'b e'bfilw9-

.[!11LJ' mh'lfr ,,,_';,b9n'l fP"''l"'Jfr'b ft.,,,f umpn'-~uimr"'tfi'b pn/r•"'r~mtf'bhpe: 
'rUJ bz_whUJ~ffl ,{ /; Wf(bUJlllll f1hr"fnif 'it~UJtnbf 1frn/t1UJpff11LJbbpfr ~fr'i1huifr~w'ir 

/, npnzbl ~rfrmfrlt"'~"''b lrbwfr 11/rr.JH!' ll.111 '1/'"i.f!"'.r ,,,';,C:.puulhzw I;- ,fM­

l'nztfrPfr /;£h~urr"'"'"'.J!"'9'"''/! l1'"'""'r'·L "-"''/"'-"'.!nu! 1,,.,,r "i"'Zu'"i"'f,Ul­

~u1'b 1l{J'bntnpu111ul: fd-bf, "'!'1 UJhwlfr'lf! "i"'C:.w'by_mtf I; P"'P'f ~"'J"'b.f!, 
f'"'!.'I "'!'b111111tfb'b.,,J'bfr1_, 1lfr~rn"''ir"'tfr11.fr mbfr1'i1fr~w1fr ,If,,} 'bif_.,,-6m J'bbpfr.'f 

.tb~'b 1;1 

11. f:tb~u1pnbUJJfr'b J.,,';,f'"''lfr"'wl1n•[ t::,.,,Jlllb1Uf1bp11uf h "'-""' J'i..,,ufr-

1""-'f /,';, .!bm1u11'bhpfi b'bfrl.,,,lfr~r1numpn'-l1111•1Lr111'b' ftlbf'"'l'l"'rb'l'bhpfr Jn­

'l'"fr~ ¥"'"n'-9if.,,J.pf! (t0- 5-10~1 mf t•ut/•fr .r,,,u'i,fr~'bbr) /, u1u'b: 

fil'1_.,,r~u1J /, "'il /11'ir11fir'irbr1 tmd-b1fru, opJLl[tn{' /r t:.w1111 pbph[11L9 /,_ 

Ii 1rl11119n'[ J frl1rnumpnLl1u111L/IUJh n r,,,1,,,,~.,,';, "'bu.,,f1hmfr.'1 'l';,.,,C:,,,,,,, ht "'-9 

pm9fr1 :;U1b.w[u ,.,';,C:,p.,,rfh2mnL[ilJmh I; 'l'f"','1'[•111! "'.(';, 1li.nLfJ•11'1rbl ';,,.,{., 

.j!WhlU~W~UJh 111huUJ~bmfr9' ~WU1Ul(l/,f tntuppbp tfu111h/rfJh/;p/r f1wtf zbpmb­

('/r tmfmtf'bb11: 

U'b9J"'lmtf 1lbmm'l'bbpfr t!fr~pnw'b1ulf1'l IJ"'"'"'Pblfr" P"'''"'f'"'t•i/_m.! 

l;fr'b t!frwJ'b r,.,,Jmhwphpi/_wrl t!fr~rnmnpmJ1111ni-r"'Jfr 'b~"'P'"'lP"'-frljwtfp: 11bp­

l1wJmtfu, Jb.f!f;';,.,,';,/,pfr '1"'""'l'bbrfr'b pwr.i1, mb/11'b/rf1.,,~1u'b "iu1 C:.w'bp_'bbp 

'bbp~w11u9'bh[nL t.hmLw'b.p111/, zw111 t:,.,,{,.,u/11 "'z/uwurnuf b'i. ~"'"'"'f'!.l ';,.,,[L 

''fr~rnrllll(ff11f/LnnLpUJ Jfr t UJq.w-J!WhUJffW~UJh 'fhUIC:,UJUtnLJ 1 nre {JnLJl I; UJUJ-

1 fru UJ1/htfr uhptn fl"'"i r:,.,,,,ui.,,mht Jfr~pn11111pm~tn11LpwJfr f, t:.wwt111L{JJnL'b­

'i1brfr "l."'r"'t!hmrbrfr tffr2_l11 

Un ';,"i UILN w~m/ ,r zml1•! 1U J b'b 1lbJ .[!"'';,"'~" llUJh'f'l."''1'bb r' 'itf1.,,r-

1f w J, tm.uw'b~.,,pi/_rurl muipphp 1lfi~r1n11mpm l1mnLp1u'bbp 11.,,J um["'L~<nm­

f'"'lfr'b "'r"'m'bbp, 'irz1u'b,,,f1i/1urJ r.1Up_np1f"'~"''b (,,,,,f,,,p'bbpm/ ( f'Ulll!.rnif)• 

11pnh9 .t:,f;u1 :;.,,Jbtfwtnm_tf /,';, lllU1tLtfhwu/1p1fn'f opJh~lllf!s f!hmpnLtf /, hf!• 

1! ,.,';,f,,'f';,,,.J UJ JU ~.,,,{ IUJh /;mUJln'bfi'b, w !'1"1.frum[, mwtfr" hpUJ 'f';,.,,t::,.,,_ 

11TUJ/1w'b{': Y.i'f 1lb{tln'fm/ npnz•[.,,,> .lfr~irn11111pm~mnL{'"'Jfi 'l';,.,,C:,.,,m.,,~ 1u'bf! 
f.U16.w/u f1p111.1l I; u111pJhl1urfr1/, ~fruUJ.pw'b.,,~.,,11 .,,'b p'bnL.({rJ 1 np{' ~frrUln.J.,,';, 

c'b/tlw,'J.f!"'-'' {iJm Jl lt'ir "'£'"-"'" ~""1./rtn u/11wl'bbp1 

ll.1u p'b"''l"'if "'"'" ,f .! b.t t II. IJ.. llw Lmfrlinif fi .r zwlr.,,;J- J"hmw'l. w¥w'U 
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.!/11.ur.mti/_wJ.e'bhpft •'f>wq•u1ft'ii k ump111qmm1uu1/1'b P"''l"''lPPt'hhpft (ft'hl."i' 
k wnt:..muwpwq .!ftl1pn.!wu'hpq'hhpp} mw11wJwz.u11fiwqw'b ( uu1hpfin.!hmpt 

qw'h} .!b111U11J'"Pw'imt/il1w'h 'hzw'hutqm/iltmbf!t IJ. IJ.. 1Jwlmftqn1/l! fip 1u 

qw"lfi"'wl '"tfmumru/ilJm'iimJ [ 11] mqhl I; 'l"J"'fllm'h 11Lbh9n7- 1lfiqp 

Jwu'hfi~'hhrfi l""rJw'ii P"l"I' .th/ilm1"bhpp ,e"b"bw'lwmwqtt1"b 1fhrt"'-Jn1.{il1u 

hf!, 6.zmht h wnu1£wplfhl /; "bnp J'bf<l11'1-"i1hpp 1/fi utJ'pn7t_ upum/sJ', "{ 

t;,"bwpwr/_"r•nfl 1m"b I; wwlP" J hmu11z"bhpfr Jfrl1pnumr111 quunrwtfr lf""f Pm 

'1/ruut.[!ut"burqwqtt1"b 'l"butt:..wmm Jfi9 w"b9"bh l "bpw £..2'lrf11n, .f!"'"j,'"llw-twtfiu 
'1tt1"b 'l"bwr.wmJ' U1hf!t 

IJ'bmw'l_wqw"b J'fru1t:.wlq"'JJ!"hhrfr 1lfrq1rnil'uw"bfrq"hhrl! ( uu•rnd/"'"'r"' 

Jp"h qwJ :f.wq111Jfr"b P"''l"''lI'Pt'iihrl!) p111qJ wfl pi/_ h"b k }_u1."bL"b ~w"bn"butr/_n 

hrqrU11_U1tfiwqU1"iJ at., nrfr "jUIU1£..wnnr/_ 7ru1h9 pbm fil W'fI'"'l "/wrmJ'hm 

rbrl! ( '16"'1/r'ir twtfihrl!, t.utmr/_wJ .f!I• J' wqbrb"I!' Ju11/U1Lf!' .f!'"'i.u1qe ,n 
J'fiU11_nr Jtt1l1hrt.1111filn1.J qutJ <ltt11fwt111.J k '"Jlii) J'wu"b/1q"hbrfr 11/rt_fi~ 

4_p£..U1qU1'lr"'q"'"b J hJnL{iJ 1nL"h"hhr b"b: 1J' h u11uiztt1pU1hnL{tl 1w"b, t.wm'im"lh. 

UIU1ruuJU1}_Ul"'Ul"Ul"j, J'bmU1'[UlpU1h11tp JWh J ht_ l1frru11u11J hb 1_p£..U1qUl'frUI 

'1u1"b Jbfl n7"hhr, npn"h.f! t."h'"r'""-"r"'-fl l"'"b h"b "''"LP" JfiYrnJ' tt111"hfry1 

p"bm.fltt1'lI'"'I. "l'"rusJ'hmrhrfr 6.2'lrmmf1 l"'"bl! t.u'"9"bbt 9tt1'b'iw9tt1J pwra1 
UJumpf.us"bpt 

IJ'fr'irnus"hwifrqf• f!"bfJtt19.[!mJ, hrp "'I" 'itt11f tt1J"b Jbf1n'lnr/_ fr C."'J"' 

t phri/_'"J oPJh'imfr .!fi'irnumpmymmrtt1"h, J'""bptt1ltrl1fru• q'b"bhl"'9 k f!"biz-­

l;'"'j,"'I' nrUl'iUl'iUl"j, 'f"j,UIC,wmnt J'p9 l)J, mn' l)U16.U1/111 hUI JWJ '1r1f wJ fuf!h­

'fpp"iJh pp phn1.Jf1pb1 m"bt.ptt1Jb1m /; fp"iJmJ' ~1umtt1rbl mwrphp J'p'ipnJ'urn­

'i,fr'i'j,brp l_Ul'fmJ''hhr ( orfr"h"'f nrnzht /ilbptt1pt•nrh,,_"hLrfi• ., 'll'"'PP­

mw1/r"h u1pmtt1qwmqwJJ!"hhrfi, "lhnlfrmmJ' 9L1fh"bmfrmfr "' f/>hrfimfr zhr­

mhpfr t. Ul!l ptt1'l_u111rftt"hhpfr tu11/1hrfr J'hJm/il1rn"bl!, 9l1J'h'bm'"!J1.uu} ~UIJ' 

UIO/uU1Jhu1qr'i1.wJ zh11mfr /rmrm/iJJnLbf! fL u1u"h)1 

U.l'l J' fr'irn.I '"u'hfr'i"hhrfr J hJmfil 1111."b"bh rl! 1_tt1tfiht111- t.u1.! '"I' "'l"'"'­
'l"ron1.J' b"b t:.fiJ"bw'i"'"bm.J JhmU1'[wJu1"brwiz-frUJU1'i/i of'lhym-J'f•ypnJ'hmr 

h o'inLuu•r-Jfr'itmil'bmp: 

OpJbqm-1I'Jiqpnd'bmpe "'l"r'i1_-J- Jfi tfin.f!r zhrmfrq 1;, nr/i 1.r-
1 d'd' t.bn.U1i/_npmfil l"'-"j,I! /utt1qhrn1_ pwJtt1'bquu} I; 100 J'"ufr: 

OqnLlJUip-tl'Jiqpmfbmpf! 1mif_nrw'iU1"b o'inLulUr f;, "PP Jhp_ 'itnr 

Ul"jut'inL t/.rtu nrnz t.bn.U1r/_nrnLf14wJ'p (100 J' UIU,. ptt1UurbtfU1it) qahp h'SJ 

.[!'"Zri-J: Op1h'iU1f!. 1_U1fh1m. t.w#tur UIJ'l pwJutbnLJ"bhrfr wrJh.[!f! tnlUr-

100 

/thr ortMtmfr•f'iihrft r:.w,fwi• w'bt.1uu'1bzur I; 1fr"b11t.! nr112ht 'im1/uopn.f!1 lln 
hUf"'mwyn•f 01,1b11111-J'ftlurnJbwrl! 11'iimJ' h"b .fmlirw'lftmm'i/r; 11b'l_w'ii/1'ii, 

::,,,,,f,,, 111 [,,1,,,J 71,w /, olt"'ll'"l'.J'fdtr"'fbwrfi pwrlw'bn1.J''iihr'I!' -.fizhtmf, "I' 

of'(hyw-J'fi/lfnJ'hmrft JM1 pw'1w'bmJ'f! 0,01 tfu f;, 11rnz1nJ h"b oymuiu11
• 

,fh/umJ'h111r1ft (U»rfutJ1J'mh mpJ/,.f!f! U1i/_JU1f Of'-lbffwfr1/h 01f111W'fnp0hf/1Ut 

llt'i11,,t:,f, 111J, J,,,J,1,w7[1mwyfi 11lozmbft •[rm urh'ltt1'l{""J h"b 1f/rl1rn21fifPl' /,_, 

[1;f,,_/11wtni/ oqm IJ"'l'.J'fitwnJLmrfi P'"Jm"bm.f'irhpft w11d-LJ!f!' iz-rw'hnq (11'bz.­

"l/"' .e•u"bn'hni/_} z.1111jrm.J h'b rm/twl Jplffnonhqmfi ,fl,J,,, /iJ1m'i11!: 

rh11L'h.f! ,,,,,,, ll'"r-J'fiyrn.t /, m r/r pw'1 w'i1111 J'i, brfi tt1prlb .f!P nrnz.!w'h 

Jfi orfr"butl11 
OtimulUr-Jfi'irnJhmr•/i "- op1b11m-tf/iyp11.fhmrft 11111'h•1izwq'hh1•f! t.w-

,f,,,mhizht"'!J t:,[,11,,, rifi!J"' .[! oqntlJU1(1•,/filfl'n.f bm f'P 100 puJ(lwbm 1f {! J,,,J. 

f1m 1f~I; OJ'J"11m-J ft//('nJ'hmrft 84 puu/whm tf • UIJ'f 'fh"f .(!ltl 1f oym lJUI r• .f f,/1rn­

tflslll(I,, putdtt1b.!w"b tu('rfb.[!f! fuft'i1fr' 0,84: 100=0,0084 l£U1 

01•tb11m-Jfrl1rn.lbmrni/_ Y'"rblft I; "l"'Z''L 'im1b . .fm"hr'"'lftm"' 11/r 'ftlw­

( /1'i1 ,ff.,}'" yJ Ulb l w•pf! l11u1w'hlt1Uf'b [Ill ,f ,,,,f u1"bw'1: U.17 "b_"iwm wq111[ w'ii­

';1,,,,,1/; zm I; "I(' n 1M1mli l op l M1m· Jfrl1r" ,f b Ulfl I• um'i•'f'l"'YI! ',f Ulb (' '"'l" UIUlyfi 

•frwuww W"f"'Y"'- ril""' "'""ZW'"f'"'.f''u'ii11"b111f z.w1/1bz wu1wl1m- •lf•w f!'irl1wd­
l""J111f,111_1f"i,/;pf! ft nrm2bl 1fmbpm'ffimmf1/i 'fdu11ft"iJ J'haw,91fU1Jt }_Ult/If! 

(_ \' ,,) I",,[,,,,/, JUI£ pU1hutaf1111/ • 

a 
Vr=---

, b. 0,01 

.1 f, l J L'· .,ft.f,rn.fbwrfr pwdu1'bm.J'-a-'b "llUJlllllff IU"jUlf/111 'lflUI "ff'nl i (INIU npJ 'fUI (' t 

'i1b 1•/i h rl/IU[lllL{tl ,,,,)i'j, I; 1f1f-n1[ ( :_1m/1tf UIO ,{ 111Uzu1mpw.J!U1h u"bni/)' 

b·'h' a brY'"l"''-filJ"''i' •fr"' l''ht1mJ o1•1M1m-.f/rf1r"'fl"n1•fi um"biz-7ml1fr pm­

Jus'ii1111f"hbrft [Jf11l1!' 
0.01-11' op1hl1w·1lfil1rn1fhmr/r pw<IU1btfw"b '"l'Jh.[!(! tl'u-mf: 'j, 

µ '""" Of' 1h~w-.! ftltrnin m1•11!1 k "Y"'ll"' r-J'fiyrn.ff,,,, 1•fi9 • .e'"'iiw'i•u'iw 

1ffi~rnm'i,',,,lP'I 't'""'"'rhlfi" ""1111filf'"'t"''ii t:.mr/_m.putJm{t Jhl'_ 111'hC.rU1d-bzw I; 

nL'hL'iiwt "bwL !J'"'i19ni/_ /, f"mz_1fbr111LI/ f1htLrmf oll"'-/lwr'iibr: !Jw'iiymtfi I; 

nL'i1b"bwt 'bwt. Jl1/11tu'hft'im~w"b t:..,,,2iff1z. (m'"rr'br fr'irmh'll''"mnr"bf,r} 1 '1-t""'i'J! 

od-1u"b1l'"Y"LJ k wr"''l"'9'i,n,,f h'b 111b1ULP'lft '1"'"''"/1111-1fl!: 



"ln1f''i1Umfr r.ww/r~/r J'bdm {JJttLtf'., J' wtiui[wt'l- "inrl"i"""/r 1Um.11urb­

'f.[rur[rlf: r.iuwfr~/r J'brJnr frlJ'"tf'., J'bt} w'l'lb9m{J1n1.t t filn'l.t,,,.r 'll'f'J'.,,J'zw~­

.!wt wr'IJ"'·tl!tbrfr, frtt"ibu t.., wnt:.wuwpwfi, trw r.w111~mfi11m_titLrfr 

ifrJU: flrl!wt J'hJ t wnLuurbtfrui/r r.1uU1fr~l'' wltl!iut J'b.J t 11mw9i[mJ' 

tr,,, .fJubtfrm [rl l"''i,l' ( J'fr1J'wt fun rm [ii /"'tl' )• ..., !tl!wt "in'l"i'""'l' J'/11.! wt 
JwJ'u1tw~ l;bzuin'fiJJ•uJ'p t LtfilwrHmJ' '1h!/>nrJ'w9[rwtbrfr' ~nrw9mJ'­

tbrfr1 -6.u1./!brfr• UIJtj!IUt trw J'wru1bt11frU1f! ( "i"'J"llUmfr wrm'I uw11b9nt­

J'fr9 'l"/w9w.J uU>rm ~111mrw1frt pw1zw'lrfrtl!) wifbtfr {unznr w,,/,'ltwifnr 

( zbruiwifn1•) t u111w9ifmJ': lr!nznr wub'ltwifnr J.., wnr.iuuwriu~, firnznr 

r.1uuifr~uti/nr "i"'l"iwuifr pb~mtm[il l"'tl' J'hJwtmJ' t, r.wr1/wdw1frt {.l',,_ 

fil1mt{'' {'t~t111J'1 lT[r frmul!nif, l;iuurfr~/r w&[rt 'l."L'l['t{ilw9 ifwmu1tm.1f ht 

frtJ."ihu "i"'/,"iwu1fr urb[r1tn1n'lfrw~wt, wlt"i/;u t"t J'Lfr1iutMw~wt r.wU1-

~m{J1mttbrl'' 

ll.1'1 "iium-6.wrim/ f,bu1wl!rl!r"'/il/111t bt "'""''lw9tm.J' "i"'l."iiumfr r.w­

u1fi~/r J'bJm[il/n'tl', f,£,,,1..wputr t.. ""'"'fr~/• J'/,J,,,{J1wt nrnzJ'1ut 1fbfJn11-

tbrl'1 

fl'b111w'lw~wt 1lfrwl;w1•/w.Jl!t/,pfr r.wu1fr~/r 111-6.fr ifrw W'l_'l"'l. f,[rJ''i11u­

~wt 'l:"rJnttLrt bt' p_brJ'1uumfr-6.wtl' J.. cfwJ'wtw~{': flrl!wt pwrar t 

u1 w.j!w9J' wt 'lhrJ' utuuifr-6.wt{' £. whw~wt w/'I 'lbr1f wumfr-6.wtn,J' "iwf,h['IL 

JwJ'wtiu~l'' 1u1tl!wt mifbl~ 1fbrJ t r.1u111fr~/r w&{': ~wurfrlifr w6.fr ifrw 

wq11mJ' bt t.,,J, 1f[rwr.m1ifwJl!fr pu1'lw'lr"'frl1111t{', J'wl!r"'fil"'tl', 'l-b­

/f>nrJ'...,9J'u1t wumfr-6.mt{' /, wilt: 

Swl!w!1thtfr" U1w11phr i•w'Jw'lrmf1l1mt "' J'wl!rn•fdimt mtb9n'I_ 

"i"'l"iwmtbrfr 1unw111btfr111fr /;wmfr~l' u1wrphr frturbt11frifm[rl1wJ'p t 

w-6.m J': l;Ltbinif w111 u111btfrU1/r r.wmfr~tbrfr w-6.J'wt r.w~n,J'f.91 "i"'l."iwu1-

tbrl! pwclwtmJ' Lt' rlwnwt'lw~wt 1/iutrwr.wm/r~ /, J-wnwt'lw~wt 

frmzn rwr.wU1/1~ "i"'J "fWUlt/ipfr I 

/•tt"ibu Jwnwt'lw~w'h J'wtrwt:.wU1/r'i1 w/t"ib" t"t Junznrwr.wmfrl1 

"i"'l."iwwtbrfr wm 11urbtfru•fr r.wUlfrlff' ifbrfrt ~rfrmMw~wt ~bu1fr9 60-70°C 

wifbtfr mwj!w9tblfru ifrtmJ' t.., 11bn/.u, .r;,,,,J' t J'wtr i[fr~w~mJ'1 ~£­

mw'lw mwj!w9J'wt l;bm/.w'bl!m{ J-wnwt'lw~wt /r•nznrwf..wmfr~ "i"'l"iwU1/r 

r.wurM'i1 u~unLJ' t w~bl 11rnz fr'hmbtufri[m{l/wJ'p, fru~ Jwnwt'lwl1wt 

J'wtrwt;wmfr~frtl' J'wtr t ,f'j,,,,J' ifbrfrt ~rfrwMw~wt ~bU1fr9 150-200°C 

t_hrJ'w11mfr~wtn,J', nrl' f,bU1w'lw uiwl!w9J'w'b /;buil..wt.enif u~umJ' L 
w~bl t't •uifbtfr J'U /1tmbtu[ri[11L{J/wJ'p: 

• 1J.n1_,,.,.,..,,,.,,.I!. "l"'l"l"'"'P• ~1 .. 1-..,,,~,,,.,,n._,1 ,,.,,,, -tfl.w1t.f, ""'l"n._~ .. ,,,_r,,,1r-. 
l'_'l.,.'1l'h.,,ltl'fll Jlt~t. I;; (wd/uw.'i'l.f "lf'l.'1 ln1..d,,.._,p"b I;; ·r ltp~..,pn1..J )• 

I 02 

11.Ju"lfruni[, u11nuU1btfrm/r l;.uurfr~/r J'brJm[ilJint{' ~1ufi1i[wrJ tt" frrw­

'fwt t;JUUl/r~/r J'b.J1n{Jjnr.tfr91 8iutl1w9wJ i[[r-6. w~m . .f 'l;tnti[n'I_ "i"'l."i'uu1f'. 

wJ'bt wt'l:wJ' uiwj!w9tb1fru u~'l.P"'J' wnwuibt[rm/r r.iutnfr~l' J' wtr t 1/r­

tn,J': f>,,~ "i"'l."lwuifr frrw~wt r.wwfr~/r J'h.Jm{J/"'tl' tw{u k wn.wt_ ~wJu­

i[w.J t w11Luwbtfrurfr r.wuifr~/r J'b.Jm{J11ntfr9: flr"ibu ~wtnt, nrl!wt J'b.J 

t wnLumbtfrmfr r.wmfr~l'' w1t.pwt J'b.J t- u<nw9i[m 11 "i"'l."i"'wfr frrw~Ult 

r.wU1frfil'1 flLumfr wtr.rwtl-b-zm t qw'l_wqrwr n,tbtwl "i"'l."iwurfr tlwn.wt­

'lw~wt r.wmM/r J'brJm[il1wt J'wu[rt, r_brJ'w.f;_w~J'wt {'t{lw9j!nLJ' "l"'l_­

"l.WU1f! l_wi/>frs wifbtfr l_U1wj!w9tb1 k l"i"'f,£1 pwrar r_brJ'wuuifr6.wtn,J'r 

~w~wnw~ 'lb"il!"'J' uib'l.fr ~,,,tbtw t;wuiHfr w6., frtl"ibu tutl.. 01!11fr'lw-

9rtLJ' J.. w.Jfr1w.Jtut'l.r~mJ'1 

fl' butUl'l_Ul~Wt J'[rwf..wiif w.i J!th r/r f,UI tn[r~tbrfr J' hrJ1nfl /nt.t (' n rnzif mJ' 

t if~qnLwl 'ltu1t;wU1J'wt J'bfJn'l-nif k J'Hrnz1/rf/.ifr J'b~ J'frwifnr J'w~brb­

umJ' Lrt.. utS"'I. t;wmMtbrfr {Jiffr t;ut;_i/utr~nif' l;frJ'tw~utt11LJ' ~blf>t•frufr 

~wJ' UwtmfrlJ.ni[fr J'b{inpif 1 

"ln1l"i"""/r t;wuifr~/r J' b.Jm[il JllLt{' i[frqnLw[ 'ltutt:.wuiJ'wt J'b(il "'l"if 

nr1nzb1fru .!uttrm'ffruuu~nLJ' 100 wt.,,,,J' J'b.JUlgifm.J J'fr~r1111u1r'1L~Ufmrwt 

\wJ'bJ'wwnLJ' Lt uuiwt11wr'" l.wi/>fr /;wmfrIJ.tbrfr uwt'l'l.w~fr t;bui 

(fOCT 5639-52), "rl' s urwrpLr r.wJ'wrtbrfr, J'frtfat J'bJmfil1wt t;w­

mfr~ l''j,'l'lr~"'l. u/ubJ'wwfr~ 9w'it9 t"z 
-f!ttwr~ifn'[, J'fr~rnutnrtlL~tnnLrwt tnwrpbr whuw11wzu1brnLJ' 11frmb­

f11L9 /,. trwt,,,,_w~fr nrt..t r.wJ'wrfr /;bur /;wJ'bJ'wuihinL!J f;bwn /;wm/r~(' j!W­

tiu~w"i/m ptnL{Jw'l;rbim. t:.wJ'wr 11frJ1nJ' ht w'I_. 12-ntJ pbrifw.J uiif lwl-

1.hrfrt. "r"2."'" bt t;w.,.Mfr r.wmifw.il!fr J'w~Lrbul! ( u~2 ), luu2-,,,J' 

t:.. 1umMtbrfr fl/riff' "- w11'h1 

ll. 'l I n '· " w ~ 12 

1 40000 64000 80000 16 4.5 0,75 1 ; -·_ J,5 
2 20000 32000 40000 32 128 1.5 2 3 
3 10000 16000 20000 64 360 3 4 ; 6 
4 5000 8000 10000 128 1020 6 s--. 12 
5 2500 4000 5000 256 2900 12 16 ; 24 
6 1200 2000 2500 512 8200 24 32 l 48 
7 600 1000 1200 1024 23000 48 54• 96 
8 300 500 600 2048 65000 96 128 192 
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t1t_. IJO. ~uunfa1t_'kkl'fa um;,,'t.r'l-"'l'"' 1."'1•k('/i uw't.r'l'lwft.l'. 100 .,,'j,'l""I 

JU.,,9'tkLf1u {f!.um fOCT 5839-5 t), 

f1J'1 w1ZJ11Luwl1nuf f'h/11/wJ 1111/Jwl'i1f,p[' n11r1;_t{u1J b'i., t:,/; mhturl pru­

'i11url!.f,1m•/, npnb9 f./11fw'i., •/i11u I; ~w11J'tf,,,J t:.1U111fil1'i1b11/r J_wifrltrrfa 11111wb~ 
•eurw ,,,,,'i,,111 w~l': 

aJ1,2=5oo . 2~- ~ u4~, 
<J-b r.wwfif1/i /irLUffUlb 1fw~f1{'bu'i_, I; uq2-r11/1 
'.'1-rr' t.U1mfil1fi uwwb'f'"f"" f,,,,tfwp[! (p•ullf' l1U11! l;rr1111lnbLUJfi'i., t..wJ'"'f'{')• 

J1-f'' 1 .f'IUILlllf/111-U" flJll'-]lr (6,2.J UU2) tfwf1f1pf'1wL1f lf11Yb1fn11 t..wwfi/1'i_,brfi 

.pwbu.~[' 100 wb1l'n1l tfLJw9'i.,hl'n 111.ull!"ul: 

/•11/1 w11;_umbbp1t1wtfi'i., ( rhunU1b7m~w'i.,) t:.w111filtfi JJ,J111/d-J11Lbl'_ n11r1-

zl•i/111 1'fn'l_"(lUJn{' 111m.pw91/1atf I; J'fr'iit"- 930JC b. 8 rlw1l "f"'r.1(11ul W['f 

p__ 1,,,,1 IU,, U1 fi-6m'ii rntf: lf" 'i., tt ,, 111hl1111 n P'l w tfr'ii UJ "'l"l ,., Ulb j, rfi r.w "'fit/it b I',. 
1;111r:.1!1u'ii'i.tf,{'[' 111wpg mL11u1'i1b1p 'fLUl'A'i.,bln'- t:.w1lw11 mm.f.!"'.';f"L,f[! l1w11rU1f'-

1/mrf I; wJ/11mJ'i1U1g'irn11 1lfip__w1/w1p1111f (of'fi'i.,wft' •/rw1m111J{ufi tfwbpuL,[! IL 

-H/', 0 BaCO,,): U.rf 1l'fip__•U1fwtl"",f lr11l1mr rf,,,,f,,,'i,,ul1 "fwr.bt"L!J -C.bmn 

Uf"'l''I"""" "'P""".J!fi'ii zbr"'f! r.w7b'ii111 tf I; w<}/11wJ'i.,n1/ ,, 'fUlll.,11/llr :,[;_ 

111bf111 b It""' fuf w ! f1'i1 "!"'!"I"""' n /""/,'I J, pftr nr'l'" t fr'ii ,'f 1' J b'i., rn fi "'l! [ii"' -
'l w 'i1 /ii fi rl /, n •f l1rru11 w/11/ nLJ I; "!/, 11 Lf1111/r ( /111/1 111 w.p 1fln:u11fp11 J' 11111u1111 J.-

'i1 f• m f1) r:,,,,,,,/,/ifi ,,,,,r;,f,,,'i.,'id1rm1f, 11111111[1 r.u1111filtf1 J'/,a1n[rl111L'i1{! 11mn'iim.tf I; 

"1 "'l"l 1" I. II IU 'i., /,LP: 

1;_4,,,,> 2f,1,,rwtfzw11m 1lfi.':I t:.hmn 'i11!111 zf•,'J ''fLllmf'w""'"' ,r L'ii 2tfi:P, 

•1/"11111.tf, r,,,,,{f,,f11111111uf l;t111L1[n'iiwtfi'i.. t:.111111fil1'i.,bl'fi 11w'i.t1111"'''" t..L111, nr1n­

z:1111f, fill. 'fLll nrf>''i1 I; 'i11fw'ir /,., J1J[U"ffim11/, UILULllll f\ww/ifi/1 J_un/r/1 lfbUI­

'~ 111u11u~w'i,l" <Pn.er r.u11fwpp r;,,,,,,/ift'iilirl' /u11zn11u1r.1J1wfi4 L'i.t, fi11l11fl,J r.m­

,r,,, ,,'i, "r fr/, c' ,r ,,,'i1 ,, ,,,r,,,,,,. "'', 
:.mmfi'l/i J_m1fr/1 1lf1111rLU1[ 11'i.tLUt..w111tfm'i1 1fl,[ilmf/!' 111'i.twlfi'lfi Uf"'f"l /, 

"'f'"''l tfi'i,/'l"'- ''{l'-'L116.wur11/, qnpr}'i11uf1w'i1m1f 2."'m 111111r11uJ1f1J1J I;: U111f1u1J'ii• 

/r"ut_"{hu u'f''l''~' 'i121/l•9• w!'l 1lhfln1J['_ ~,,,,,,r I; "'"P!f;/l'"P'/ p.'i1nLJfl, 11pfi 

"{wmC..m11111/ l1n•'ffi111 u/11mt'i..hp f,'j, /illll.Jl 111p1/111_tf: 

ll.1/htfi -lz7rfim u11/Ji'-'l'i.,bp Ul/lllJ'i,LUL"'- t:.wJ'1ur1 'lf1tfm1l L'ii r:,LUUl!•H• 

,,,'i.,Jfrp_111f1.,,'i1 ;_wrfrJw'i1 J'/,{Jn1'idq1/19 rfh~fi'i.,, nf'"'j,.J! r,.fr,/'i.,1/wJ L'ii 1/p6.rt1-

l:"''lrwf1w'i1 ,f/,filn11fi <frU11 IJL11111/1 r:,,., 2 ,/111{'//1f111'i.t "''""lf! 'i11/<u'lh9'i.tbl"'­

(0,10.0-fr -:.111,,9~1bl'11) r:,,,_,tfwp w'iit..p111J-b;_w I; pn1nr 111Lu1111111z111hpm1f 

::.,,, 2,,,,,r} r.wm[it1'i,hpf• P/></l'_ r;,,,,,,9 'i.tf,l J'n111 200-fi: 

U'i"tr"n/i:P/i Jb/1 J'fiu11/nr tf111f1brlw11Ltf q111'i11/n 7 t:.UJmfil1'iihrfi p/11/e 
5'.hpplrnl1 ubpnqnq nrm21/11uf I; -'.Lmb.t"' l l1hp"f: 

zr frlfltn UU/ r lll~llllH f'Lllb "fr 11 Jhfftn11Llf /,'i_, ,/ 111'iJ{'Ul1f/i rnwf1/i l nlUW'i.JftLUr­

}_ WfjWb /u,9/1 1frLUJ[L11W muiwf1n1 •//'"'' ['_b'f n11mtf {!'i1mpmtf h'i.t "'J'ii Jb­

J IJI !Jill 1/ (! J nrfi 'f/,UJJ!nl J' n {'nl_ J_wifrfi .f!.IURW~rtLU/i 1f wf1/ipb11m.J' l'_llll'ff!r~-

1[ mtf I; tfnww</npw"{L" 90-50 J:,wmfill' 

~m;_</m J' }./_, W/'l J!UIRW~nLll/r tfwfthpbm11tf f!'j,'l'fr'ti/_wJ- t..<uinfrft'i.tbpf!.' 
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"lrw"h9 'lnr_JusrmJ J!Wn01~nLunL ~n'l.Jbrni/ t.wuri/wtf. t.01urfr~"hbrfr Pi/fr 

4hue k i/brt_nLJ 'l"'J,.r,,._J 1, "rl! t.wz•lfr t- wa"hmJ .pwn01~n1_unL 01"h-

4JnL"h"hbrni/ l',wuri/01d t.wuifr~fr Jb~ .ewanr'l J01ue: 

4-!j W"j,f01U• WJ'l ~r~"j,blnt9 f.f6urn nrnzi/nLJ t- .[!01n01~n&UnL i/r01 

J.,,_01J f.wurfr~"hhrfr fdi//r Jfrlfr"h {J1/wpw"h01~w"he ( l1Jn)1 
"flw"hn"hni/ l011fl/nr_J t- J!Wn01~nLUnL ~n'l_J/! IL nrn24.mJ 1fr01uwm 

w"l01~n._ i/rw "lrn 1h~urwJ J!wnw~nLUnL J 01~ilrbue ( F)1 
Ufr~rnzlfr/f>nul f!"j,'l'lr~i/w"1 J!Wnw~nwnL frr01~01"h urbuwrpuzurfr Jw­

~brbul! (Ffar) nrnt.hln'- t.wJ01r F-e pwdw"hnLJ b"h Jw"hrw'ffrmw~fr .,Jw-
1,fr"h JbJw9J01"h (V.r) J!01n01~munL i/rw' 

:,.,,urfr~fr fru~w~01"h Jw~brbue (a) nrnt.bl"'- t;.wJ01r frr01~01"h mbmu­

"101zurfr J01~brhue (F.rr) p01d01LmJ b"h wn Jw~Lrhun._J 'l"'"hif.n'l t.wur/r~-
1.br/r Pi/fr Jfrt.fr"h fil•/wpw"h01~w"hfr "rw IL pw'lJw"lw"'~""' 106-nr[' WJ'l 
.I~2-ni[ 01rmwt.w1mhtnL t.01Jwr' 

a= Ffor • 106 u~2, 
n "fo! 

1 uu2
-nLJ 'lm"hi/n'I_ t.wurfr~"hbrfr flfri/.l! (n 0) nrnzLlnL t.wJwr f,w­

urfr~'hbrfr fl•/fr Jfr11fr"h 'fl•/wr01"hw~w"hl! pw<f01"hmJ b"h frrw~w'i, urbuw­
"lwt.mfr J01~brbufr if.rw' 

no= TI.rn tfu~2' 
Ffa.I' 

fl rnzif.wJ t.wurMfr twqrbrl! p"hnL{l01'lr"'I_ "lwrwJbmrbrf! t; 01 Jf,J w­

u1r1LJ b"h 01'1_J"LUW~ 12-mJ pbrif.wJ urif.1wl'hbrfr t.but IL nrnznLJ ru'bwlfr'l.fr 

b"hflwrHwJ OpJL'tmfr t.wurfr~fr JUmf1Jw"h t.wJwre {!um fOCT-fr 1 

l,wurHfr fru~w~w"h Jw~brLue ~wrblfr t- nrnzbl 'bJUIL :.nw'irw'ldfr 

Jill 'l"'"hif.n'I_ t.wmfr~"hbrfr fil/ri/t! t.01zif.blni/1 O.J'f 'fb"f.[!"'-J J01"hr017frurw~fr 
.Jrwuwur IU"f01~nL •lrw r..w2if.rrLJ b"h 60 ~01J 80 tl'tl' mrwJ WfJn" ZN. w­

"'bw~nr_J 'l"'"hi/n,,_ 'wu.M"hbrfr f'frif.e k 'frw"h .,n._J01rnw zrt.01"hw'lJni/ 
t.wmi[wJ r.01urH"hbrfr fli/fr ~but!' 
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l,wurfr~fr fru~w~01"h Jw~krbue ~Lfr'i.fr' 

F · 108 

a= ') u~2, nrurb,,_ 
v~ . 11.rn 

F-e w1"h J01~brLufr JbtJnLflJnL"h'h t- tl't1'2-ni/1 nrurb'l r..wzi[i[wJ t- ~w­
urH"hkrfr Pfri/e· 

108-{!\ t.wur/r~/r JhJnLPJnL"j,(! .r~:z-nr/ · wrurw~w1urn'J. 'fnrtf.w1l.fr9{!> 

\T,,-l!' Jw"hrw'lfrurw~fr 'lJ011fr"h JbJw9Jw"h JbJnLfJJn'-"hf' +wllwur 

01"/w~rrL 4.rw, 

n.rn-c' t.rt_w"hw'ldfr Jht_ 'l"'"hi/n'I_ IL "hrw"hni/ t.01uri/1uJ t.wurfr~"hbrfr 

(iii/fr ~lw/r 'l"'J01re: 
l,01wfr~fr .!nurwi/nr 1lfrr.fr"h urr01Jw'lfrJe ~nrn:.i/fr t.lnnk101l pw'i.01Mini/' 

d=fa u~: 
Uw1mr~ntl~ liwGqm.gmJrfi ~butbp~ tl'bpnqnq tLfrlf>fr JL~ Jfr014.nr 

Jw~krlwnr_J t.01urfr~"hbrfr Pfri/1! (no) nrnzi/nr_J t- t.burb101L 01n"h1nifi11n1_"hfr9' 

M 
Ilo=-· nrmb,,_ 

2 

M-e brbJ! t.wurH"hbrfr 2.nzw1ulw"h (2Lfrlf>fr t.wrfiln'-fJJn'-"hmJ brbJ! 

l1fr9 t.wmfr~"hbrfr ~"'l.brfr •/>nfut.wurJ01"h) ~bmbrfr flfr<{'L b 
M-e nrnzblnL t.mJwr Jw"hrw'ffunw~fr qrwJLWUI 01"fW~flL if.rw t.wz­

-fmJ b"h 01J'l ~burbrfr Pfri/e IL pLUdw"hnLJ w1"h J01~brbufr if.rw, nrmL,,_ 

t.wzi/.if.wJ b"h 'frw"hJ!' 

UL~ Jfiwi/nr Jw~brbumJ r..wmfr~"hbrfr {lfri/1! nrnzbln'-9 t.lonn •UJ'l 

t.wmfr~/r uurw"h'fwruo t.wJwrl! (IL wll urb,,_b~nL/_JJni"h"hbr) i/br9"hnLJ b"h 

.,,,,_, 12-11LJ pkrif.wJ mi/101l"hbrfr91 

4. trt> U.Z. U. l-l.U.l1.J?u bl'1' a, u.~u.sM.. ( usr nti1ts ntiru.sr:.-.,) 
J!U"l,U 'l-P1'2'1 bP1' .P.U 't.UIJU.~U '1 z. UPU.J!bP01'P.SU. '1 nrnr.nNff! 

ll'burw'l_w~01"h Jfrwr..wli/wJl!"hLrfr 'lbrw~znn11 J.,,uf! pw'l.Jw:/>w'l b 
"trw"h9 r..wur~nLfJJnt_"h'irbrl! ~w/111/wJ /,"j, mwrpbr lf1w'J.WJfr"h ~wJ UlllrnL~w 

uinLrw1fr"h pw'l_w'frfrl"hbrfr J!w"hw~w~w"h t.wrwpbrmfl1nL"hfr91 

SwrwJwtwqrw~w'i, Jburw'l_01pw'hm(i1Jw"h Jby_ Jp01t.wlif.wr}6"hbrfr 

:/>w1pu Jfr"h ~wJ uurrnL~m11qu•1fr"h p01'lw1rfrt"hbrfr l!wf.w~w~w"h t.01rwpb­

rnLftl 1w"h nrnzJw"h Jbfln'l"i.brf! l\fr,/"hi[wtf. h"h '1wi/wtbrfr-IJ.1tbrfr 'frmJflfr 

s/_rw, nrfr t.wJwawJ"ii uri/Jwl f/>w'{fr (uuirnL~urmrwJfr"i, pw'l_w'frfrtfr) 'fpw­

s/_wrJ b-wtlwtr pmdrGe t.014.wuwr t- Jfrwr..wlif.01Jl!l! r..wmrr'I_ "f•uur01r..w~w"h 

r..wrflnL{I JW"j, 4.rw WJ'l o'f>w'lfr 'fr01rfwJ. UW~hrhu~ ~waf WJ'f r..wrflnL­

PJnL"iinLJ "lwurwt.wl1w"h 'fJfr if.rw "hpw 'lrwi/wJ bp~lll(lll'-~JWfi 11wd6!16: 
1,1.mlLw"llw, Jfrwt.wli/wtf..efr lf1w'l-1fr"h ( 11urrm~urmrw Jfr"h) P"''lW'frnL­

fl JnL'hf! 21fr/f>fr t.wr{lnL{I Jw"h if.rw t.014.wuwr t- 'irrw frrw~w"h Jwi/rul"'Jfr"h 

fru'lwlfr'j, ( umpn'-~"'"'-rwJfr"h) pw'l"''frn'-fi1Jw"he1 

flpnt.btnif. alfrwt.01Li/wJJ!"hkrfr fl>w'l.wJfr"i. ( uurpnL~urnLpw1fr'i.) t.01pw-
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phpmfiltn<hf! £. /11.lw'i,rul111f "'1'1 P"''l'"'l-rfrt'bb1•/i mbuwl1rurwr qzfrrr'bli['f!' 
L1u1rb1fr I; npnzbl 7pwh9 qznwtfr'b r..wpwpbpm{il Jn<'ii[! J'frwr.wL'f wJ .enuf ~ 

llJiwr..wl'[wJJ!'iibpfr /f:>unzwtfr'ii qwJ' umpmqmmrwtfr'ii pw'l"''lfPJ_'iibpfr 

Juu/mL"'lP'j, t:.wp"'pbpm [i1 ["''j,l! "l-[mqn[IL}I qhmmJ J1li tl'hpnqntl npnzt/11uf I; 

r..JrmkttuL qbr"I.' Sb'l"''lf"',f h'ii 9w'b9e oqmuw1•-J'frl1rn.!bu1pn<J' £. 'IP'"­

'bni[ 'IP"""'' J'frqrnuwrmqu1mpw'ii: l_wz1/n<J' /r'j, B"''iiBfr r.,"''j,'l"'B"'Jf•'ii 

qhurbl'l!• n1m'ii.e e'iiqbl lr'u mwppbp lf:>u"l"'IP'i, qwJ' 11url""q"'"'r'"Jfr'L pm­

'l"''lrfrt'bhrfr i/rw: l/wi["'LL/1/i-ll.l1L11/i 'IP"'!flfr r.wJ'wAwJ'b J'frwr..wl'/_wJ.vfr 

m•ftwl lf:>Ul'ff• ( UIIl["'"'"'"'f"'JPh P"''l"''ll'Pt.P) •frw e'iiqwJ ltburlrre r.,.,,,,,,_ 
J'U1mwf1.,,'b f,'j, ufrfi>fr utbuu17wzurfr qpwi/_wJ lf:>w'lw1fr'ii l''"'l"''lrfrtfr'b 1. 

hpw JU11fwLfr'b: 

q. 
l,ft •• 5], !2nu1nL~1f_. /, kp1twflf_. 1!f_.ftpn11ml'n'1t"'"'-l'"'Jf_. •/['"' "lu11nftbp1{wJ I;' -

m) oljnLtJlUjl-J~~l'nJhmpl• 9wG9p (n~.r=15. nr,.z= 10). u1wpGhpn~ IJULJ!J hll 
mp~m~ f'lll]l~jllUJnqt lnLqmG{1 qpm~~m1UJ!1G mpmmqmm1jw.'lpGhpp. npnlip zn2w~rnuf 
(, tr!ul 'll'w~nLJ hG filUGqm9w1~G ~b-mp. 
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f) o~nLu1u11-J~~lrnJb-mrl• uwliqqui~p. 
'!) It •1) n1wmlUfim~mli fiwmnq qbhp: 

Opfr'bw/1, ~.q. 51, m-rnJ' ,'/w'b9e urh']_w'ft'i/_wJ f pwpAp.,,Jrup J_m'Jm­

"iifr J'frqrnumrn<qmmr"'IP ifr•u: ll.'br..rwrlbzm I; r:.wzi/bl 9 ru'b9fr ::.w'b'l"'B"'!P'b 
f1hmhrf! (fuml_J'bpnq'i.Jhrf!.)> 11f'll'f,J! 'fUlbifnLJ' /,'f, 'ff'wlf:>frmU11Ji'f- wrmw­

'lwmifU1,}.j!'i,brfr (u£. J'mu'bfrll'bbp/•) ifl'"' (ny,.) k 'lrw'b,'I 'l'"J'"'rbL crzn-

2wtfrnrz l1bwb11fr» (nz•z) l1hufr 'l"'""'rl!.• nrn'b.e "'wmqw'brnJ' b'b J'frwrlm­

.J' w'bwq IL J1nu1 um pn<~mn•1•w 1fr'b pwrzw'll'P J_p'b: 

ll''bw9wJ qbmbre (nl'.,_Y-n) "lwmqw'bn,J' b'b J1mu P"''1"''1l'Ptfr'ii, 

.1.111{1wL 'fb"li!"'J' l"''l"''i,P Jlun"''l'"qw'b r.pJ' .efr'b (net.'l-l!. 9w'b9fr l!'b'lt;..,,'i,,,,f' 

-'tbmbrfr PfrifL l;)z IJ.1'1 -t1bwb1•e "lb"'.[! r.."'zi/hl 3-4 m"'rPhr mb.,,.,,,_.,,2-

mhpn•J' /, wl'"'"''l."'urifwJ.e'bbpfr l!.'i,'fr.,.,,<;,,,,l' 'l""' "'l'f' "iburJ! I; ifr'bfr .!nm 

200: •Lbrl"'J' '''"'l'Pbr urb""''l'"2mbpmJ' r.wzi[wJ flifbre 'l"'J'wpmJ' b'b 

-"- "r"zn,.r """"'L lfiwqw1fr'b pw'l"''ll'Pt.fr 1r"' e'i.qwtt- qburhrfr J'fi't.fr'b 

P-1-"'P"''ii"'qw'be (nJnJ 1 

!ln<'lm'bfr 'lrwlfifrurw1fr'b "'l'"''"'l."''"'f"'J.[!'iibpfr 'lrwifwd- J"'ifwl~ pw­

J fr'b l! 11lfr'b". 

fruq 'Ir"'!/> p mw 1fr'b J' ruufr qzrr"' tfr'b .ew'bwqe qlfr'bfr' 

v," . 2,3 
• 100°10, nrutb']_ 

VYl' • 2,3+V•f.J.e. 1,8 

2,3-e l"''lm'bfr 'lf"'f/>frurfr J'nmwifnr urbuwqwpwr qzfrn'b I; (qfuul), 
7 ,8-e. l"''l"''b" 1fbU11U'l_ "''1w'b r..pJ' .efr wlruwq1Ur111r qzfrrre ( q/uu3), 
v~~J_,-e' ,fburwrzwqw'b ""''./_!" dmi/_wtft pwJ'i,fr urnl1nue1 

IJ.nq_fiqw[fi q~wJfili ifb-pnqntl hn<J'i, fu'b'IPl'f!. /"'r}ifnuf J; /:,bm/,J"'l 

l1br"i' Or1hl1me 11/imifmJ' I; oll'"l!"'l'"Jfrqrn.!Lmrni/: 1-r"' uw'b'l'l.wqe 
JwtLWJnLJ' I; nr"f.bu 'lfrJ. nrf' f:,UIUll1L,/ I; 1fpqJ'nlllr>f'n1-qmnLfU1/p U11Uf'f1/,f 

/Pu"l"'IP'b ( ""'l"''qmn<riu1fr'b) pwrzw'lrfrt'iibre: Sif1wL l/:>w'l.wJfr'b P'"'l."''f­
l'PlP 1 1,.,, e'iiqwrt ,,..,<;,11 ,,_u,qfr r"'J"''j,,,,J'bbrfr /ilfr,le r."'.tt.J""'ur"''£"''b 1; 

2Lfrfiifr mbuw7mz11111ul '"!'I- f/>u•'l_p 'lrwifwd- J'"'qhrhufr'ii ll'uJ' "'!'I f[>u11zfr 
d-wi/_wifr pwcl'bp'b: 

01,fr'b"'f 'bq. 51, p-,,,J' phr•f"'tt- J'frqpnumrn•qu•mrw1mJ' oq"'U"'r­

J'frq11nJ'burrfr UUlb'f']_Ulqfr "P"2 p111<fm'bn,J'bbr e'bqwa h'b 'lrwlf:>frmw1fr'b 

"'r"""'l"'"'""'".e'bhrfr 1r"'' 1,Ulzifbtm[ 'fr"''i,.[! J'fr J!Ulbp urb11U17wzmbprnJ' 
(qwJ' bnLJh IIlhUW'fUJ?mfr WWrpbr lrl'/_'l_lllfi/J11Lbbhrn<J'), nrnz•/m.I I; 

'll'"''i,9 J'frlfr'ii [ili/_wpUl'i,Ulq.u'i,f! (~aJnJ· nre pwcl.,,'bm J' b'b uw'brnm~fo 
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br1fwrmfJ1w'it { l-r' pntnr pwJw'imuf'ithrfr fdi{/r) ifrw /, 1zu1w'i.tnuf tn'-'tm.­

'iinuf 'Ir"' fl.I-mfr ttwif .,,lft pwtlfr'i.te (V '" )' 

Ea.,., . 
V,r=--"-· · 100°;0 , 

l 

f>Jw'iu.u1.ni{ 'tf'U1fJ:.ftu1fr b. Jbmwiz..,"w"it t',frJ .J!P d-wif.wlwJ/r"it r.wrwph­

rmfl1m."it[!1 11Ulrbtfr t nrnzbl 'ff'Ulh9 1f;_nw1ft"it r.wrwphf'wfilJnLb(! WJhUffW, 

fr'i.tz.11bu "'1'1 npn;_i[b9 "itwfvnr'f opfr'bwl1mJ: 

5. lfrtirnr;lr3>nfl.lr orh'lU.BWl usrm'"tisnr.ru.stiu 
f?ll'l.IJ.q,r1i211or1 1 uu.z.trll1i'horti orIJu.rntttJ-BU.'1 oit. 'utrnrl.ti-. 

trU.'1.U.lOMr u.sq, f?U.'l.U.'rrti21111r11 uu.i.tru. uubrti 
lfU.lttrt;ut- nrntiru.u lfofl'nq,1! 

IFLmw'lwl1w'i, J'frm1'wti/•ud-.e"itbrfr Jwu'i,ft1f"itbrft pw<f'w'i,Jw'i, Jw1fb­

p&ue Jbq )/imw.f!{'./!('llLlf t UIJ'), UfwtWf.wnnif.1 np Uln['l1L"Ulnt/UUJfr'i, 1/rn­

/trUl('/jJtu'), l!'i.,frl.,,9.enLJ iJrnfvw'l'l:"',fl' mbizft (;- m."itb'i.tnLJ ..,!'I ,f..,/1bpbu­

'itbrr1LJ1 'rw r.1uuw.f!l'./!Pl' t "itwk Jl.u1w'l'i,Lrfi "il'"""'P1i 11Mf.>nr.!w9 fiw1ft 

U/l'"9Lufr 4, ~;,/,m/,.,,"i/,,,, 'fl'"''i,9 u1J'pmfl1w"it U/l'"PlbJ'i,hrc lnu}Ll"L /,_ 

'"ll r:.wr9br "i"'l''lwpw'itbl"' ml.uwfikmfi9: 

~wpfilnLfiJJw'i, i/rw J/tfipnJwu'bft1f'i,hrft ,,..,t:;Jw'it'i,Lrfi bp1fwrmfil111Lh[!, 

ft"ittUfl"' 'bwh 'i.Jniz/i Jh1f tlfiw<fnr .lwi{U1fnLJ J'wu'l,/tfi'bhrft uw1'J'w'i.t"itbrfi 

,/ w1fbpbul! n rn z1uJ k'i, ll WL urft1f m/ft Ul1<Ull_Wf'Y"',,. U[UIU1 rnlim~wli Ii Ulll\nl\ 

fibpf1 tfbpnqrnl, nrft l;;mfil1m"itf'. r.hmkJutt"it /;;: 

ll£Jw9Jw'h nrnzwfift ,,.,,,,f..,'b'hbpmJ :.utrfil Jftl1rnumrm1futmrw1/t 

1/rU11m/ 9U1'it1fw9wt} m'l'lmft11w.!p "'"'ri/_nJ.J t 1 tftf hpfiutpnL/iJ/ut1fp yftJ 

{11utphlft I;; OlflllUl'l"l")bl ofinLautr.!ft1irnJLurrft 11w"itrp1 wfie "'"" zrtut'i.tw,ftJ )1 
UJ'l 1f'1ft mwppbp miz'lnLf/J"'-'b'hbpnuf liwJ ZLfif>/t mutrpbp mhizwJmub­

pnuf f:.zu.Li{if ni ,/ (;- 'll'UJ /,_ t:'..wurft~'itbrft uwt;J' w"it'b hr[• f nfr11'.,U1mnuf'i,bp fi 

fl/ii/_[! (mi)1 [J.!'1 C,..,zif.11ufl! P"''l'fp9u l1p1fM1l11L9 i::.Junn nl'nzi{mJ (;- r.w­

m/tfi'i,Lrfi yut.f Jwu'i,ft1l'bhpft uwt:.J'w'itft /,_ "'l'1 t'1ft 1frn/11f,wm11L.t'itbrft Jfttft'it 

(ili{wput'h1111f,,,'bc ( m), nl'f! IL mif 1wl umpnL1furm1•,,, !P p'i,mfilw11frrir /;;: 

Or/1'i,;u,1f 'bfi. ii1, q-nuf 9111.19 /,'), mpi{U16 UJnlftb1111fr1f umrm~UlnL{'W 

nL'i,/;9117 dpUl~W[i/_ wJ .(!/t J'ft1f rn Utrlf'1111ilnllt ('UI JP if flLIJnt/ UIW{'i/ w.J C.wmn11-

'j,J;{', wiz. 13-uuf pb[1i/_wq /,'), mwrpbr miz'Jni.fil1111Jp r:.wmn'l "'l'f '1.}ft ls. 

:..111mfr1fi1brft wur...t w'it'kli r/t 1Jin/u1'w1ruf wt {tli[bf'{!: 

i.•umn'l 'lJft ls.. r.wmpfj"11brft 111L1:;,f,,,'it'i,brft 1frn/11t:.wm1nJ'i,f;p/• .lfstft'it 

(tl1/w11in'hm'finilc 'ftfr'&fr' 

m=l701:146=1L6 tftf- 1 , 

I IO 

lJ. 'f J ff L U W ft 1!J 

f),, Ju ~wurnL.f'blt- ,,.,,"f,,,,Pfi P"1r. 'J.p,,,'bg "'I'"'"'-
PP PP-le zj 'll'J"'ll!. 

m1 m; • Z; 

8 4 32 
9 10 90 
to 24 240 
ll 32 352 
12 34 408 
13 22 286 
14 12 168 
15 4 60 
16 3 48 
l7 1 17 

l,"t. 'f,,, ,, lr'b I'.. 14fi 1701 

l•ufi ::.wuififiithrft mu~J' u/1/i.b r/t "rfiwrmfil !"'-.,,I! J Mrrr llftf>" 1 utf2
-{• 

J w"brb11ni J' 

''P '1t • m_':f'-~ ·2 , _ = --- u· utl , 11rm«'1 
2 ' 

P-'b Jb1f t.wuiftltfi UJWf'"''IJfr .lfttft'b bp1f,.,r111 f11ni'i,'b (;-: 

llbr orft.,,..,11,. t.w.!wr' 

~P=18,2 uu/uu2
: 

U.n L'l,.,'i,wl1ni/.. fiwrl•t/t t npnzbt 9w'bfi,.,9w.J hrf1:/>wq u111pn1_1fur1n­

r"' 11L'i,b9niz pwrlUl'ff'frJ__hbpft llWr..J w'i,'it/;;pft brfiUlf'llLfl JllLh(! 1fwJ PW'lUJ­

'f('pl_hhpft bpl/U1('nL-{ilJn<b[!, npn'b9 r:.wum111.fil1111"ite i.rtmrm[tl1w'i, 1'l11n ->w-

1! /;J wm111J z.'i.ttft'i, I;; ( opft'hwft' l"''l"L'itft 'l:l''" f/>ftmft zbrmbrft I A,., u11} nt_ 

J/ .. uwiz1u1fwU /uwnhnL[''fh'1['/t1 Uflz11£fimmJ' 9/;J/;'i,wftm/t zhrmbpp h[.JjUl('tlL­

/!JttLhhhpf! /,_ IUJlh ): 

Opp nrnzi/_wJ t m-e' UfUIUIUJr::.wf1..,.,, r..wmnri'bkpft l ti\£ "l''l"'l'"' -

{tfJwU if.f'UI (!hywJ llUlt;dwh'i,/,f'P 1frnfvl'.,wur1nJfthrft fil/ti/_(!1 t;bzmmfl1mifp 

"l'"t!l"LJ' t ,/iuu'bfrfi'itbrfi uiuC,,Jw'b"itLrfr mbuw1fwru•r J111~hpbul! (~SJ. 

l:S=2m utf2/uu3, 

11 p'i, ,,,t,,,lftmfifinrl.'i, "'"iUl9nL!J'/w6 (;- I/, 11. Uwtm{•yni{ft l1n'l..lft9: 

l,w111/11fw1/nr u1npnd1urmr-'it 1uifbtft t.l1zm, i:.z'lrftm "'· 'i,UJiumwftw -

,; 1.upJ"'/' (;- 'l'itwr.utmbl mL111111fwpmp Jruftbrbunif, .eiu'i, pwuLrn1/ (r:.wJmp­

'bhpni[}: 1:,,m fOCT-/t e'b'lmti[wJ Jftw/[.w'l ""'rnd1mmr"'JP .;~ l,i-.M B 

r:.wmftft'bhpfi mbuwfiwrwr ,f,.,1fbplwe l!"m Uwl'nftl1n1/ft fnfrrf.,qm,J t ,,/1uw.} 

1fnmwifnrwutb11 10+120 utf2/Utf3 : f<u1f, opfi'i,w'f, J'w'i.tp zl.rmwifnr "ibn -
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\,f. i1t. IJ!. J"-·'l-11'" J-wr~""i'tt\'rfo • .,,..,_1twf (100X)t 

f•"'JS1uuzplf"'·'I C• ,f~ltr''"'" f"" +.,,,,. r w1ftt .,,,,?"'It,,,, f/J•" Le, t/~'1,f wL ;_111b .. 

uru.11/rt 111upn•~u1n1 /"""'' 11. lflJ/~I 

If /i~ru io11pu1.I/"'"' put 1/rb f wJLbwtf &nwL'1"''/"I' fM/''""'"1. r/rlJ J'Lltt' "I 

Jh 11ru1l/lltJft'ti "''""""'"l''if1/i11Jt nfn~u.JmPl"''j,,1,, t , "1'"1'.J' /uw/11111r,,J hil tfb­
UtCll'J/t r.,,i),,,fill"'...,/fr l':f'£ "tl-"*ur/tlf J..'i.r. ~'l-i,,.J bit 'tt"'t,J...,s, ~wJ lit!-""" 
,/",'£ ,, .. 'l'l"'fJ1u1.t,, £ .Ju11icu111t1! "r"'lb.., r-1/u~ .. tiftSt ",,.,,.t, .. ,,,,,r l"'l'Jwj, 

~w.fa,~hLw1o"'i,/'1f.lt1•• /Jph 'll""i,J' 't..,l'.,I' U,, ... ., .. J-;mJ ii, ,/laJro'I 

'f-•rJ/'-IJ! 4 f..7£91'1,, J 1/6 ..,w11Jt t.uJpll'ffJJ"''C' 

/(4.,,,M,\,"rJr -1u /1w1' W/b K[ .f4ww,-t .. f. Ju .. ,.j,~~J.trf! ,.-<-• 
mn.,f u, p•~uhrn</' l•w1w<I 'lf'w'i,9 -l'mf.uo~/'I. Jwl.r-?f>"'"'~fa Lr£"'!i"'l 
.,,1,.,,,,,,,.""l."''u.J, hrt11urn•f'ltu/i,r!, /1'i1z..,&u f,,"" "'"'"''""'fll'*'~I! J. 11.••t'it1J4--.­
'""Jft,,,, p /'-"""/.:I 

1"1. ;f2 /, S,~. .1S.,u J 

/11111rt.f1,.,f1'1"t'/• 11auh'7'l u'~C ~ 
wr1u1u'fll.rt!' 

'''l'''"'cJ 
S,1,w\9 

"l"'l"f"""f'lr/1 nt J'b111U1?cu;..v 

,r.u'b/1 ,, Jiltl'"''UJffll ~'""' r1w1fril 

~.~. 61. " "f'"l"'.,.,. JJ. r.,\~ ilJ.+~··•rn .. t,i;.""'l'""l~it "'''"'"''Ll1re 
{ 1oox ,/HMffW). 

'") 1-~~1"{"1111) .,. \ll il~ th r pu '· ~) •llutJwa6;·111 ·····~c ••pt1~\.,Uf.p1u. 1 l 1u n · 

'\WJtl lll l,pu.fi / 1t1ll11tmu1rrwl : 

1fLon~~f.L1•fo 1'ht "! ,/bww'lu,/l"'f. /wwN'!,q.J:'bLr/' W/o ftw,/ wt'!, 

r'"ilC f111• JJtH1I•['"'~ tf t ' '.m;,t/ft Ul'C,££11uf Str"-''HfrlJ ~wonr-u~4.,,,J. '1.J, ­

--J/r 't"f'"''I /'"' f11 .. ,f, l,"'r" "I'"' fl i "~"'!' 1u zlu111ftfn/i • .rft .,,,,.1 J-t~hrl'' 
nl 1lt.uut?.'"~'"j' ,,,,,,,,J,,,, l''f'°"'·rr "- "'ll " ' f'1111tttlir/t 'i,"'.:;:,,,,,,..ru,1r 

1-utJ "'I'. 41~1'cut'.'{1t1/ .f }rll('" ""'(''" /('""' 110111 ::.u1,/'11I """'" 1! /;51 :.wJ ..,uiw~ 
'"'"""'wt "'~i,'l-'/Ml~/1 .;1,111, , 1of1uftl19i1n1J 'f/'w'b,9ft!J "t'''t .fk~/151 fl \)'"J 

'kr"" l'uJl/1!1 

8 - J6;i9 
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1. nen:_b1 w1/Jwl (•t'Jh~urJ11/Jr ~m1IJ.11p 1fu1~1p1111If1mnil1f1 ol1n1.11mr-1f{1l1ttn1fl111pf! 

!2. ),!1u1pu1r111l1 Jb111U1rJ'lihi1{1 ~tu11i[!fl.lbpf1 Jl-rho fjl-,1w~1 npn2tfm'i1 tfhfjlr11[f!. 11. 

:b:t m•/.fwl ~nfnL:_{t ;mmf1l1f t!l-fl-nL/JJnL-'i1e., t[HU amu1h7u1111n ::,1n1fw11/!,,I 

3. /iJ.1_Jr1 1u/'t1 /urlu1{1p'l1lr11t~J Trpn'11/! 1nt,J-1/nLJ L-~, dfl~pnu1ii.1.u1/_u1fr dfain91uJ;; 

II. G lu II. S II.'), .P. Vlll 

u u. tJ n fil n fl fil an It t, 1:; P "u. ~ -u. u 1u U. IJ' tJ u. a /1 'b 
Uf1U.itJ.LqlJ.~~fJl:iP/1 USPfl/1.l/Sfl/1.PU.9/1fJ 

PU.IJ.U.f'ffJ1'~!Jl:;P1' i&s: U.tJf'f U/1USbU/1 qf1J!U.l/fl 
'>f1U.9PU.U /1 .l.U.Uu.nns q1:;p Ln/1.IJ' n1t~a nfltJI! 

f; p/1111/d-"' (J '"Ill,, 'j, UI tf ~I ,r /11ur:.111 l'f md ./'~'" {' (! \ "I" 'l"i ""n I! /, l ""f''L 'i1c I 
111/,/11~1/ift"'Jlll,f fi/111w1o[n11 · t:./11f"u..,l1u1'i1 f1n'i1um1•m~9pn'i1 ~•Jm{Jl1.51 b'il/ 

fluwr/1 rfp111'i"l"'tf'"t'u t:.u111~m~1wlfi f;, (ilh fi'i1t1'1fin/1 J/,J 'i1zm'uml1m/rlJ"''i, 

111 'i1 /1 'If,;, 'i1 :J 11 w l""Jf ur"' I""! /i /,_ t:, w mil n1_/J t 1n'i1 'ulp/t fll_ u J1LJ"i11u 11 /11m1 /ii J Ill 'ir I!, 

., ,,,,,'i1 .'/ "'!'"""'} rtf ,,,'i,' 2 '·,.,rill,[ z111l1tf UI 'i, n {' "'''" I',,, I' a/'"' 9.f,,, 'j,. 1f,, /11 m­

'i1 fil1wl1111 'i• ,f zwl11f 111'i1, /11'i11u t n ,,_ UJ /""I' a'l"' '"'l n ["f 1f .,,'i,. /1'i1 t "f b I] 'ii111U. .,,,, t:, iu-

11111111111,, 'upm'u9 ltfif''""Jw'u /,_ "'il 'u"l111mu1l1'uhrf1 ::.1111fm1t: 

lJ./u m2_/uuitnm'u.['/1 'b"f111111U1/fh I;' l1m1rn11m'i1utl """f'f'b/1/1[ /,_ 6.w'i.iw;h[ 

b !'~"' fd. ,,,,, "' ,,,,}~,.,, i fr'i1 ,f ,,,,,r, "'L1f 11Jtl .['~' b r" "'""' 'j, a l·'u ,r "'' {' n 11111 l'""tm Ill{'"'!" 'i, 
1w1izuu111/1t'ul,-rf!1 l"'f'"1!J'£/,/ 'i1l'u1'u9 p'um1fd'u 11L f.111111l1m{rfJ111'h'i.il•[•[:' 1twl'n7,,,_ 

'i1111l tjpf..1ult/1 'JP"''ffU11f/1 a'l'i1111f/JU1,Jp' t:.bu,f,/,/, {JJ. p'u}-"'l.J,ro,, I; •/•nt/m/11-/_nuf 

"'l" l1u11f "'!~' Jfiwt:.111L1/wJp/1 1n11rm~11m•1111/i,' 'urm ~br1tfm11111fi6.111'uc /, wJ­

/uwJ'i1fi "f"'l""'u111/1m {J l"' 'j,(' 1/•nrJrn/illff,lm 'i1 qm 'l/1'i1[clm9: 

lf.,,,,/,.'JJ,,,'i, n1•11zml1fi (1fr11.p11) "'l'"''l"' {JI"'~' !'"l"".J'"''i'Li"' I' "'l"'­
t:.fr'i1 1ff.11•~"'tt/wJJ!{' ll'f'"~11//• t:.mtjiu11iu11111l1z:1111(dJw?1 1lfd.ml1w.1f, ~'!'"' il'iy_ 

ud,7/1 111'1,/i9r1r1 lp""l'"Jf'i1 /, 1u11r111l111111•/""!ft'u r/1n/u111j•l1m1f'i,/,f'l' 1fom!/1'u 

1/i""""'l''/b'i. 1/p6.u1l;/1 1i/""'fl"'"'""f 'uz1/11u} l!l'/'mjrt1utfr,.'f, 111,,.,i,r•!• 'lfrf'.J!fi 

::.w1f111liu11'i1: lf/tu1::,.,,i'/m1},l'l' ';1111/11u1ui{'wff{'t1lll {r/L"'~'[' Jn111filt 1j;':6.wlftll1f I; 

'l"'~•t/m ,r flt"Jw{d117tf111'u oUf/;("'1.'J/""lP r.1'ir{fmrU"'" 1f /, 'i..'/""~'/rr; !:,bmn1 

( j} r"l Ill f" n 'L nt ,r p y "[' ,f 1111{ z.,,t, 1f,,, ~, a"( bf"" .CJPIU I;' /, /'/' 11'/11u :::111l'f ,.,,i ,.r, m AU.J!W 9' 

~/,,, 1J' L 'j, ,, rl• w f ~111l1 J/l~I 2 '' l"r 11'11m/16.ru "j," !J ,,,., ,, ,,, pm[' d /'I ,f /1111 ll rf ,,,,f UJ 'i, Lil~ 

lljIU~t11 J Is 111u11u 7u/i111-u1r1J if1111111111w'i1/1 ,t_./nfl 1f/tu111/1~1 1 1u1Jr1b.'I~"" 1f }: 

l 14 

2. bP l1 n. ~-U.tflu U.tf't.i U.aMJ lfNJ..:. lJ.1. 'l.U.lJ-l-1\,l; r1' 
!JS r Ill'~ s n HU.BM, flU. rt. lJ.'} Pt1 2\i bP Q 1, U . .:tJJ.UU.PlJ.ll(; f}fil\fil·3U. 'ti 

tl,l•i:W.ti n Mf 

t1,. SJ-111J "'t"l'"" I; Fe-C ''l""r:."'L'/"'J.f'~'''f'I• 1/lrr..11111p 'J/''"'lt'"'Jl!, 

t'j"I "I"" tf "'111ml 'l "l"""'t" 111/ w J I; brltw fd- 9f.,flii1111 f,,, 11.1 Ji omh ,fl' ( ,f b­

''"JJ 11111111 pf l 11Ji11rub1f {'), b f'I' tf /11u r:,,,, l'f u11l J"P 11111ILb 9il' "'~' w l' "''In' [d J 11Lh(! 

~uuft•.J'wm'"P"'t' ""'.J>t' 1; (1fp .pm'uficC!l'nu1h)1 l:rpbJ~, 'lf',,,'fl.u"f/r nrnz 

'f'jf'f' fl"' J.'J h~1 "'/11/111•1' 'j,,,,/, II'•m•ui]dhttn•/1 lJ.J'f"ffium/ "f"''"llbl11[m if t' 
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''r'1"'{J-'ll'"'lpfru1 11.1fi11.1wh.rl' (11u1mrf1L it/ruwliJc), n11~1 um11U91fnuf I; uw­

ril,,9Jw'i1 t't im/blf1 1/"'.J'/1 w{'w'lmfrlJ"'k 111.,,1,JP'"f' 'f.fw'lf'""fJi tmr"'~ 
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./J'" 'j, l! llL[' 111/,'l""fru11 /1 r, tu J'"' "Im""" /1 /u inh 11111 /"" l1ut1IL(' u1 ! /r h /, •'/i w 'I_ 1u ! f.'ii 

P"''l'"'lt'f'}'i'hl'I! 
1
'iiz1f1nJ h'ii 1ffnr1w11mU1pf1l 1/fr6.111l1/r r.w.r,,,a,,,l'iJ (urninp/r[ 

11fru111/,,f,,,,f gbJ/,'iJmfrm/r 1frn/11wrL'ii w'iit:..rwrlbz.111 I; 'iizhl 'll""!pfrw )1 

•l.fr&,,,t1f, ,1,,,,,.,r,,,,f,,, ,f ~.2 q_,,,J h'ii Fe-Fe3C ,ffr,,,\ru1 1/1n•~,e'iibp/r P"L"r 

t..frJ''i,.nt1,,,'i, '1''"'l"'Jfi'ii IL ""'l'",_,f'l'"'r"'tfr'ii P'"'l'"'lt'/'}'iibre: 'l-r,,,'iiJJ b'ii' 

fPbi1f!111 (~ ). !J'ufb'iimfrm (U)• '""' 11111l'ii/1m (A), U[h"tfrm (n), tL'Jhpm­

r/rm (.Tl). 'lr'"fPfrm (rp. ""'"'l'Pl u/111mb1fmJ' ), '1-Ll"''" u1fr'ii'l lmJnLtf' 

(o) " t..&,1,,, 't l'"'h" tfil (L)1 ·l.bppfr'ii br't"L P"''l'"'ll'frt"'"rf! J'b/111n'bfrft'bbr;/r 

t.,,,,rfwr '"l'i'.e'""' l;mfttu'ii th'ii, frul1 ,f'iJ,,,9 ,,,J'bbrfr ,f,,,11/r'ii ,,,'iJt..1,,,ulbzm I; 

,,,'j,f,'j,"'l "f'JJ"'h 11"'/'blfr I; l'"!'j, t.,,,,,,/l'"!J"'l 11Lfiltm'ii: 

a)npfim~ wJfi11uJ'iJfr {IL '"!/ "'"'{'{'/,f'fr) "ffr'iJ'J l'nJ1ntfJ'i, /; (}. /,{'//,,,_ 

{Jmrf: a L·1,ltmfill! 0°C-mJ' fr1• J'bt_ lnLJnLrf I; ,,,,fJ.'bwz'""'{! 0,006°j0C, 
fruf( ·723°-mrf' 0,020/0C. r.burl.w"fbu, lt"'f'btfr I; ,,,,,bl, "I' lpL·rfr"'I! f.w-

1f'"f'!"' ,f,,,,vmr b1,11w(iJ b l,1116.tufu "'l"i' ,,,'i,,/,,,'ii•/11uf I; a Uf Ph'J l"'-J'ntfd1 

• 'hbrfr 111 fr ,f frl111n11ur pmlt"'"'1' ,,,'j, J'f• ,,,"j,,f wh t..wm fiq'iih r/• ( {J h[IU'f'!"L­

f'[, 'l'iiL l'fr) di. m'isfi {'iii/• 55-1): 

:bL1•/rm[! 1fm'l'bfr111uf1w"i1 t ( 1ffr'i,ll' 768°-l')' 1.u, 11111/nr'"'t"''i' rf{J'bn­

L"r"'"'(/i'ii "L'"!rfw"i:'iibr"" ,f }/r o.f!"i"l"''iim.rf: 

:1i1; rf""'i' ,,, .,, I• r,,,,,r1, ,f,,, "'"'l""f' ,,,,, ,, a1, ,,1 L "'""'1,11,,,.[<1 !"'.,, 1. ,9 ,,,Jp 

uufl'"' {Jl111'i11 11"'l")l'"'f<ll111.'i1£!' HB;--;:80 l1q!Lftf2
, ,,,,f,,,,, /dtw'i1 11w\J'ur'ii[!' 

cb :::::-:' 2.::; 11 q 'tl'tf2 , r,,, ,,,,, 'i1111 [J !"'"i' ,, ,,,c,,,f ,,,'i,l'' cr,~ 12 q q/ tftf2 , r,"'l""P/,1' ,,,ft,,,'i' 

f,l,tl"'f'"'!l""ff'' i',--= J:;0
/ 0 • ;:,,,,1,1/mdwJfr'ir 6.L111fdl11t'ii£!' ak=20-2;; l1qtf/uu~. 

•'/ihrf""I.' !""/ II'"/"' ,f I; ""'"!!. 1/fr6.wl111uf: 1l./16.url1fr •tf""'ll'""f111.1f fpl11•/11"l' 

(•fJ11u(isj ,1,,,,,,,,,,,f 1; GPQOG ,,,t,'l""f"'"f!' 
5'ilfhGml1ml1: hr1l1m{d/1 /, urJ/uwJ'ii/1 .[!/uf/1111!1,,,"i1 :i'/tm.9m{J!"'·'is'fJ I;' h11-

l;w{d/1 ft'"l'l'f"I (Fe}-:=): 'J·I"" l'"''l""ll""{J!m"i1'i1 {!"'" lt2"P 6,67°/0C I; 11 
93,S.'Jr-, 

0
Fe: 

f.l"' l,/"I "'tf ."11 1/ w 'i"l "'ft'i' '"'ii /r oqm ml; 'l I' Jr ( 111/il w'ii Jiu m /•) dlt: 
8 b ,f /;'i,,,, /• "'l', /•'ii i''I Ii" ,,,,, r;.,,,,,,,, r ,,,11 .J!fr ,f /• ,,,11,,, 'i. ,f ,,,,, .'J"'/d l "'·"i,'i, hp f!, 

2LU,,, t1w 11 t'Jp, p!,t1m.'ii 'iitm/d b 1'["" l1uirJf'1n{J£11t'i1'i1 f!"ur f.1•fr'iilitf1' 

H8=800 rfi1m1/np/11 /•11 pLl1m.'it11L{iJ[mh ''lwm€.mnn1/ "l'"flrn ftnl!UlllJ'lll.lj­

.'J/rnh 'i1!111{J t/r ltfariunc/nuf: lJ,,,flLUth h['UI "''[7b9m.fJtm'ii{! 21uri1 ,f/,J I; 

"/"'!"Imm /1 fr l m 11111 bp 1f b/11w'i1fr1twf[w~1 t..wmftm.{iJ [llLhhh {'/r 1/ {'LU 1 fl f'.fJ.'"'i;_ 
2,,, '" t 'j, I' UI ''I'" r /IL .,,,,,,,,, .. [J !"'.,, /!. h ,,1/LU{J- ,,,J ,,, wJ'is,,, ! /r.,, ,f ,,,,,!),,, L'{ wJ ,v'iili-

1' ""f, "'!'ii.J'.'""' P"'f'd.f' I; "'!'I- 1fj,,,,f),,,l'fu11).e"i1hr1/1 lt"'l")l'"'f"t"L"i1l!, mt'itf!'"" 

.'JWJ/' /.; hl'in'i19 ''flw11mfrl1m{J!m.h£!: 

.'hb11frml' IL 9 1,,fL'in11fru1c ''l"'l''l""n/i /, "U[/•111LU!f l"' 'l"''ii/1 t.ftrf'i1111l1w'ii 

[j>LUqmJ/•'h P'"'l'"'lt'f't'iil,r'i: /;'ii: 8brfb'iiuifrurfr .pw'iwrftl!. ,f/,J I; t..bml;1/mh1t­

"'"P'l'"tf•h ''l"'l"f""n'hbpmrf f, l;'l uu/htfr 1fLJ' ""ffruiwl1 l"''l"''ii'hbp11,rf1 

U.mumhGpme u1J/11tuJ'iifr ( /, UIJl """rr"rl·) "lf'ii'l lmJnLtf" I; 1 hr·-
1 lfi 

'·w/'J,,,,f: ·1 ''1•l1111fd11 /ti' ,ff,~ 1,,,,},,,,f I; w:!J,'inuz111111r1 !!0,,
0
C ( 11.'lO,_,,,J'): 

f/w,,/ig'iil,Lf111 wJ{111111J'iip l"'J/,tfu,,/dt111l.'f' ·; /,!,/l"'{Jmd "f"dl"'""''f I; /, 

; 2r •JILJ' r.11111hm.1f I; {),8°, o·fr! ll{t1 r.wC.ur/11 w'in{111"i1'fut tf I; ·; l'tf1'i11 11n­

+>'t/fi/I UJ/11wJfr'i1'i1 ,,,,,,,,,,,/,'i,f1mn11f 'l'"~"/1tL1f !; ·; f;rd1w/df. ~)111:nml1/1'i.!ln­
f'':'i1111!.i""} /""l''"'ii"'l"J/' l1b5nur1n~11111f: 

lllu "'"P"''l'"'"l"u.(//h ru.111111111'/r,"J' 111n:111nl/itf1111 I; u1'i.i-~/111~n/ht /1 "I'".., 

, "/nl ,,, 'i,,11 f• "'.'l /• q/•,,, 'itur11,,, 'ii fJ.,, r"•r ,,,,, ff.,,, ,,,,, L 'i1/•. ,, ,, ,, 1 aoo f" ,, utlt"' 'i, fr'i, 

,, '" ,,, )' /1'irr1 t.. I' w "'"' l""l1h !I /, pf1,,, /;/. ,,, ,\ f,, ,,,.) /1 'i1 ,, /111,,, /, ,f fr •/I•{,, 111ltf1 1lf',,, 'lf""J l'' 

ff u1 .[>•ll [' Ii 1•'1•1n fd .. 111 r) /n n1J 'i1 ,,_, l~'i.1 1f /1r11~111 ( ;/ u: ,} .J~ ~. !j [' /1 ..; 1111/ 11111 1~1 {' "'l/2_£Ln1_ _. 

/1.fu1'i.1 1//11\u,l1111_1f u~1Ut!l!'1h5-:/.1 111~1 }111 11nl111{J("'~·"fl u1111·~11l'"~lfll1f I; 11unrl~.'J,/U1h 
,'I' I ~93oc l r /{,, r f I • 
.: ,111}:_ I '""' ' Lltf'l p_ lfl.1!.; IUllllJ[/ Lllfillll ~I.Ill 1/1NjllH/l1f11/111J/ I; JUl/ Ulll(ll/l_/,..., 

!:
1
111 ('1l!"jJ1h P'"'/Ull//'/'}/i' "l""l/1111/1: /J/,5_1!1.11l1111l/,-~1 ~!:111fu111111/1t\111~1t1Ltf u11i1..u­

rnf,'i.1/i1111~ 7u11n t11d/111110f1b Uf"'f'"'Cj1111l1n'! "/"'lu/:u11/i1h11111 :f 1fu.1:u:1-11f,n. u11u\­

u/1u?11jr111f I; u.111111Cf 111:iuhlJ1f111~1 'fbu1.;_n11 :f~ r:erp ftn/·:'-1· cl (- :f)1111.1,in/lffl.ll/{1'i.1 

111·,, 11111//hfr1111 flrn; f''"f'd.11 l/"J/r1n/u.;J ult'r/11/111111'i.1l, ,11 llh~!l"''t'"l/'~' ?_h/11!11111 ... 

1rr/1-6.111h1111f n1.b/,h1n1i' /,5-1 11111111<11/1h,l1111111ffri1 11111rrrJ 11111111_
1

1111: 

fJ.,,,_ ,_,,_,,J, -J1 '""fr ,f 17111, ,""" 1•111 ''"' "' 1,,11 r~ l ~, ,,. .) , , -I) ,,, r;_, ,, t ,,, 1u11 \,., ,,rr,,__1
1 

t: 1.rn,,,t1'iit,1,,11/ /d L1,ml't'" ,.t,,,1'iihr/• mh"J" 

rf),,,/"1111111'ii w11111111/,~,/1111/1 1/f1f:u11l1111 rf 111 'i1/• ~"'""/'"'!'" t'ii 111b11111~U1f""f' 
,),,,,/"'{• , "l'"'/f./,,,,/, ·; f,1,l,wfdfr ~-1/m"in1mlin11f /:r1~1 ~1 /,l'/ 1 /"/1111 l,'j1 'l'""'"• 

'I "r"/'"J: 
fl.,,,,,,,,,J,'i.,/111117 .'P ,f,,,'l'iif111111'i1m 1f: ~,,,, "fl"'""',1,11 I; /, £.frl: 11,,,rJr11n­

fJ [111 'ii{' ,,,,,,,,,,,,'i,1/m ,f l; H8=170-220 1fJ11111/n1•/: uw::.1/111~1'iib11uuf: ff.:u.u­
,,,//i,/1"'(1 'ft''"""' 1f I; 1/1.t.,,,1,fr 'lfi'"'IP'"'f/r GS EJ NG ,,,1,,,,,,,f,,,"£!' 

tl)L1Ltl1m~ •Y•ht•/""" /, 9brfl'iimfrm/1 1fL/11w'iifrl1ml1111'i1 /11tuuhnL/''l I;' 
[, r·f1w/d-'" Jf,,,,,,j'j, 111 t!·"' ,f "'" t:,UI l'f "'J .[! ~"· "'' /;1/ 111 M111111frrp "·t"' 'I"! LUhr11 ,f I; 

"'l" rfftLUt:,,,,L'/LUJ.[!'is/,/'/i 'J"''j,'l"''l """'"·'J'f,,,'j, f!'iifiJin9.pm1f uih•Lf1 m'iib911'[ 

{,[df{"'r'l'"tf"'b Pl"Lf'l"l'".'J'f,,,'j, :,f,,,,f,,,'i11uf 7 23 ,,,,,,,,/rfuu'i.in,,f, bpp Ulnt.u­

,,.f,'j,fruim J' l;1/uihft111nfr11/r9 ,,,if/,l"'.'l'"J fPb11fr111fi t1w,f ,'Jb,fh'bur/uufr U1f1urLU­

'lutmJ'LU'ii t.hml.tuhJJllll 111J/111111}b/r !lf"'J'llfh1uf1111filtmhf! f.muhnuf I; 0,S0j
0
-fr1 

ff.1""'1 '"""''.'J'f,,,'ii ~,,,,f 1fp,,,t:,LUl'/ura,v111rf tL'lf't'"lf """rrbrfr ,,,nt1Ul1,,,__ 

(d/wh 'Jb"IJ!"' ,f tiJmhl1mnfr11LUtP'i1 1/111/11wrlr111 ,fl' liw;'"'l I; mb'lfr 11,'j,f,'j,UJl 

"
11/bLfr 9wJp t.hr11fLU11mfr6.111hn1..J', 1111/f•//r JJ/•J. w•}/uwdfr'ii "ftufmLhtu1tbl'IL 

'I!,'--'/ "l;,f!n! ,f: 

llt" ,q,,,, r;,UI ltf.'"J .f'r,'J "/'""'/'LU 111111/ wJ J' fa/111 n ;Lfdp I• ,f "''1" r" ITJ! t..frzb9-

'i,,,, ,r I; "'"'1111!/> (pearl), LU!'f "iutm6.wun•/ w'ii'fLf•m,9/r 7fiu1'husl1LU'ii Unppfr~ 
"' t'h w'i,,f,,,'id,9 ,,,1,,LLr"'' 

t/j£,,lfr 111 f! ftmphlfr I; UfLUudtL/'ur,9'iihl "/'"![," •'Ph1•fr111, nr1/r 1fbt_ t..tui/_ut­

""'l' ::.brtusi/nr1n1{JJnLhhbpfr i/11tu 'flllh1fmrf fib rf111hr 9lufL'i11n/1111/1 zbrurfr1t­

'i1h11 l1 1urf l/l"{''u{J'/LU1} J'ut11'iifrl1'iif,r: ll.nmy_fi'il ']hllf.e"'J' w(iI uibifm'i11/nuf t 
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zhpwu1tjn1, ,,1Ln£11111 ("id1· .i.i- ;; ) , /•11'1 ht'illml''I 1L·"IC""f' r.u11nfd1u"/ 111• 

''llmlfi"' (/111. ,};;-(j ): 

llJ/,,,tf,,,,f, 1ff,[u111'i./1f1,,,t1ru'b :;.,,,,,,11,,,fft111 'i1'bl,l'f' ,'/111 9111'bfrz1d,l'fr 1f!,J111.­

(d !"' 'i. f' !t"1/w/m1~ I; 'i. /',., 1f h 'l 'f"''iuf "'l r1l11F ;, 'i1111/1111 fr 1f 11111'b /r~'i, I, 1•/• 1- .,,,,. f,. 

[' /19 ,, J. /, !•.11: !I(' .J""'i' 'fl""l1.p. .r 111b I' ( 11/"'"l '' r ti) /, 'j,' IU 1'i1pwb ,,, ,,,, l1'1ur/1 

mrfp111frlt111'i.c p•ur:tr /;1 Opfr'iiwft' 

1fm'i.l''"ll'f"' "ll"'Lfr111/1 ::;b·~130 l1q'1fJ' 2, o-: 10° 0, 

unr/npru/1,,,'i, zhr111mrf.n1• ''floilfrmfr ::;b=80 qq/tftf2, (,=1J1 ·0 • 

{11nz1111 zl1pmw1{n11 "J/it1Lf11nfr Gb=5J qq/tftf2, ,)=;i0
,"0 , 

6 l 1.rtf'' ' "')0' 11nr{npwl1ru'b /).iumfrl1m1/nr1 "l/"'Lfr"'/' ::lb= 0 }q.:u ·, r,=-t. /(): 

fT/J,,, 1[,,,•fr t1rur">r•nfrlt111'b[' 'b11i1'bul•u l1wfr11/1uJ I; 'brw 1fbp_ 'l"''b1/n1l 

9 bJh'bmfrm/• 1f:u,,'i1frl/id,rfr 11111frbrfr ,ff,J,,,{Jt,,,'bfr9 /1 111ru111w'bif11uf I; 

HB=160-/19 1ffr'bz_!1 1fnw 260 1f/rn11/n['/1 11111t:.1f1u'i.'bb1111i.f: 

J.bq.b-pnLppm[1c '""' mnb'bfrmfr h 9b.fl/L1mfr111fr 1fh/11w'bfrl1wl1w'b {mun· 

'kmr'I.,, 1; 11.10°-frg 1Ffr'bt_"- i23°C-fr fr'bu.t.arrf.w111L.r, fr"'t 7~3·'-/iy 9'"'>f' 

p_hp1f ruuwfd).m'b'bb1muf' "ll"11fr111fr h ,9!..fb'b111frmfr /111wib11•/"fl'' 

u.,,bpm rfrml! Fe -- Fe Jc ufrum /, 1f /1 f;,/ UI bl1w/1~ml1111'i. 1lfrwr.w 1•/ ruJ "'' 

.Ffrlrr11uur11ml1111mpw[/1 1u'bm'b'i1 f;, iutu"lbu I; ru'i.rf.w'b1/u11f fr "lwmfr•/ 'lbti· 

,f w"iuu~ru'i, .f b m w I "'I''l f.b'J/,1""1' /11 

/.111ibr11111frml! 'tntw'bm.f I; 11.'JOcC-uuf 2° 1

0-fr.'! 1ui/b1fr 111Jfr11uJp'b 

"i'"f"'Lhml;n'l 1f/1111t:.UJL1/ruJ.p'bbp1111f, Lpp l),f,,l"'ll l111rJ11Lt{J11uf' /;1/mM1111fr­

~'"!fr9 1t11//'l"'!J'/w J "''" u111L'bfr111fr f11u.f .9/ . .,fL'i,urfrmfr 1upu11uq1u1111f 1t1h C,/,. 

~· U1/,111'b_J!ni/ mJ/uUJJ'i,p ''fU1fllL~11ul1111{JJt1Lhf! t:.UJ1/w11wp1{1n.f I; 4,:J Jo•frt 

/.1:•1"1"'' rfrwf! l1wrhLf1 I; ''f"'ml1brm.'!~,f,l nr"'l"" 9h.f/,'bmfrm, nrfr 1fht 

'1111'br{11uf /,'u t:."'ifw11111p"'l'"P /'"'Z/11•/mJ wnL11111l.'i1frmf1 (rf/1'i1t_IL 7.:?3°C) 11111.f 

"lb,,1frmfr (iW"C-fr9 ywJr) ltl"r"'!J'/"'J 1fm11'bfrl1'bh11 ('bit· J5-7 ;: U.n 
u1111111&1u11111/ L'"1"11111 rfr"'f!' /1'iit"lb" .'J/,,fh'i,mfrmc, 2_Wlll l;wror· Ill r'·'1m'i1 

""'f111d1u1111 r 111tf1'b l""'l"1 '1rfrt I; (H8;?700-fr9): lf/11ut'b 1'"1''r"'-rfrm'"tf1'b 

""' £'"'~""" !"" ,,, 'i, b .'/"'!. .r fr IU ·~.,, L 1/ Ill J .PC!' "l' pbl1111_'b nL[J ! IU 'i, ''I Ullll {,,,,,,, n ·I· t_/1 

ltfrrwn1[1111f "l"'l"" t1n'i,11111p111lt.'1fr"'b 'b1111 {rl: '/>,,, ""lfrm1ul1 l"''l"''b'rthrfr 

/).fr1fbru/[Ulh lllll['lllff111111JflU£/1h ('IUl[W'Jf'frt_'itbp/1,9 1fbf[b /;: 

'tpm!li~m~ wJ/111.HJ'b/1 IUf""'l'""lfr't a1,,,,,f,,,/u111{J1111S1'i,/,pfr.'J f;, np/• 

l1!"'[1h'lw!frl1 1/m~llf1U{/'i, Ulbfr if_h,'f1uh~JnLh 1z"''l"'C,b,,m'bfr11mfr ML: 'l•rrwf/>frm{i 

m.frrni{rl !"'-],';, 1n -6.l"' f'l11n'b'LI "'/b.[!ut'u ifrnl'I' hh, 1111 'll""h.f' l111111!1Lfr I; 

m'bmb,,/,L' Uw11,,,1'b ,1,,, 'fnr;_ f."''1'"5,'bt.1,fr t:;fr,n,,,,11.u'b uurr•"dt""" f'""tfr'b p111-

'l111'1rfrz."i f;, n;•f• "''l'fb.'l"'{"t"''i.f'. 'bpm'i1.'I 1f11{uw'i.frl1rulrruh r:.w111l1111fl1rn'b'i1l•­

f'fr •fr11u 2""" ,ff,J I;' ftw{111/wJ I; i1r111f/fr1111111fr'b '"l"""''lrum1fwJJ!'b/,rf1 

al1fr91 ,//,Jr11[J1111'i1fr9, J;>U1bwl1/19 ft /IU12{111/111a11L{cl£11L~lfr!JI '1•11112 f_ITL'flllbfr 

'lf""lpfrmmtfr'll '"f"'""'l"'"'r{u11JJ>'i,bf'I! 'i,,f,,,'i, L'i, l"f'",'J'fwa I.. rln1/wJ 1fw~1r 
,,,1..1'1._~,t..rfr, at"''b •/1mfrlf1L'bbrfr t1ru1f v'b11frt1'i.b1,fr: 
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<J.r"'fPfr 111 f! l1ru1•n1z I; 11111 'i.11fl.1 l 1111 .'1fr 'f"f'2 l""t 111 'i1'i,f,r,l1 !J ('bit· fjS--8), 

l1mf1 'ff'w!f:•fr111U1,CJ'fruJ ''fltlfl'futmhbpfr ,J'/,p_; 

lffr1t1C.wl1/wo.p'blir/1 lpwqmtfr'i, "- umr1111f1,,,,,, l""f/t'b 1"'1'l""lf1fit_'bLr1fr 

1/f,1"'"Phf!"'l 1/l•r•/,,,,,f 'bz1fwJ 11n1nr """rr1wf1w'b ,,,1,,,t,f1111{J !'"~1'i1l.rf' w'i1-

r.,,.,,JL-2m I; Lfwiffr'i. !"'l""!l'i,/,l [, iff12 111 l),fr2!1 l• "flll/ 1" 11lfr ~ 111(111 '1.w'i.wl 

'i,,,'l""fr"'f' l1wq.f/,l /1S1tu;b11 wr}/11111J'i.wtf/ii ''1111zu1111111'i.ht'/1 /, t_11u1m'i1'i.b11fr 

l'.1111fl111_/f m llL/1 IU £fr, UJ Jb "//'II /; [ hf Ill 'j, 9 r.111111f1111{rf J Ill 'i1 'j,£ rfr 1fr n 1/1n/11111{J J ru'i1 

,f,,,,,fi'b '"l'i' 'lb"f.f!"''f, brr p111frnfr11/uuf t 'i1r111'i.9 mJ/uruo'i./r "l"'i"nhw­

~m{Jtm.'bl! /,_ p_bp.fruumfr6.w'b[!: f,''b'I npm.f 'll"'''b,9 P"''[W'J['"'{Jtw'b /,_ l.br-

1fwumfr£.w'b/r 1frnpn/111nflt111'i. t:,/, ur ftw"/1/iuJ 11m11111l1m11L/""!fr'b 1/in/11wr1~nL.f­

J,J,;1ph r.wp_mzi/ m.f /; !:,/,,,,/, /, l "' !" ufrumb Jfr if frmC.mt•{ 1uo ,e'bbpfr •/ fri.w~fr 

'1P"''lrw.rl! tnir"'.9'i.bl'" .9 r.1,,,,,,, 

7 

),~. 55 • ~w1/wu1upu6'12nr.Lp JW1, 1/fr-G.w'1_n1_1/ 'lm'lu/n'l uln'[rit_U.11n/r L. ~nL'fnL '11/! 

r, /ul'bw~w'b Jf.~p n .,,,. !'"L~ m nLp w 1f."b P"''l"''IPf.z 'hbp[• "L'um ~l.p'l1b f'l" 

1- ~h(IJ•m ( l2JX Jh~1uJlih1~u), '.l- 9l;J\;li1n~m' f'!Ul]Wfi~I•• i\lrn~, 1q\ilLl~m~ fiw· 
mj1l1~ ;:-nLr21' f 200)(), 3- gh1fhCm!11n I' UUJ ~mw~ ~DL'f ndi~ 1fh2 ( uu1!11nm~ mhqruJ'm­
"hrl') • 4- mnLumhG~m (500 , J• 5- ;hrmw4nr "lhnt~'" (:iOOX), G- fimm!•~w4nt• 
111hn_!11m (650. ), 7- 1hqbrn•.1•!•m (:)OOX), 8- qrw~~"'I' 'f"Vi' 2mp1Gj1 trb2 11'.lO>'. !: 

3. Fe-Fe;JC ll1'11SbU'l• >l.t•MJ.~fl 'H1 U<f.PU.U't1 Z,U.U'U.fl·ns 
.:i.. bP l.ntl.trnt•P-8 ntl."u P. 

f•'bt_"(b" "'f'IL'i1 'i-21/b,9 ( wz/11. IV), if /1i.111!1fr l1w.f t:.ru1/111111urw~2rr.nL­
f'tw'b 'lfr'"'lf'"''ff! 1111ft111l 11fr11111h1ffr, 'lf'm.'foplf"f'/''i, U1[11n111::.w11111/wJ, 1ffrUJ­

t.,,.l1/wfJ!'i,f;/' fr P'"'l"''fl'"' f"t•u'iJ ('1n'b9li'i1111r"'9frmtfr) lz. lbr1fu111mfr6.w'iifr 
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.jrn/11w'1-wra l1w"l.wf1911L/il1m'ii'ii I;: ?-w (tlnLJL I; mwi/111 wft'iiwllln ftb1rn1ni/ 

'iil1wmbl /, 'iil1wp1u'lrbl p.n[np lf>w'lwlfr'ii /, u111p11L~wmrmtfi'ii qm/uwrl1nul­

'iihpf! m1ftwl ufrumlnf/r J'fiwt.wli/wJJ!'iibpnuf' '1-I'ur'i,9 pu"l'"'l-I'nL{Jtw'ii /, 

l_b['J'wuurfrii.ru'iifr pn.jrn/uJ'w'iif! 'l.nl'ffl'iif/w9: "imt'ii m?ft1ruurru'ii.enLJ' 'iiz1fhl 

t 'iiwJ,, nr 1/fr6.w1t/r '1-frur'lrwJ'fr 7Jhpf! ,J'fiwt',url'f"'JJ'~'brfr '1rfrrnfrltwl1w'ii 

l_bpJ'mumfrii.w'ii'iihpfr bpf1pwJ_wrpwl1w'ii mlu1br'ii !.'ii, npn'ii,e '1-/rwqpwJ'I! 

pw<fw'iim.J' h'ii mw11php mf1'lwJ'wubp/1' 'im11'ii i{ur'{w[/r'ii /, u111{'nd1m111 f'"'-

J/r'i. pru'f"''l-{'nL{Jtwrfp1 ~bmb.w"fbu, mifl"'l ufrumlrJ'/1 1lf:w~u1Lif"'d.J!'iih1rnLJ' 

.jrnfuwpljnLJ''iibpfr'ii ,\bmb.hlnL t.wJ'wp w'i.t.pwdbz111 I; \[rzl•t urn 111b11msf,;,_ 

ubpfr'iJ t',wJ'm"fWlnWU/um'iJ Utn[lllLftmmpwJ/rb IDWf'f'/,('{!l '1'111.Uh,j! 1ff'Ul'iJ,'J1UIJ 

M1 'ii1t• 56-mJ' pbp1/wJ "l"'l''l 11-frwqpwJ'n11f1 

f; rlt.w fl-wJ/uuu}'iJw J/rh J'frw~wl'f wJ .J!'j,b[inL J' tnfI'[/i m.'iJ/, 9n'[ •/1n/11w£1ft-

1f w'iJ "Jpn9bu'iihp/r pw'l.J'w.[!w'iiw1tm{JJnL'iif!• f.!.111/..w"lbu ft.. 'i111LU~19 1fl1f.wf[fr • 

11/rwrurwJ'fr P"'l''l-n'filJnL'iif!, pw9w111pqmJ' I; hp1twftJ/r "f"Lfr•lnpf/./irt•lm/ h. 

"'/" 11frumhJ'fr "lfr'i.t'l- l"'J"'JftJ'iibpfr ( wm.umb'iifrwfr /, fPbrfrwfr) uwnb.'JJ'w'ii 

l1wJ' UIUC.[!w91fw'ii l!'iifilw9.[!nr.J' mb'lfr nL'iih9n'J. P'"'l"''II'm{J[w'ii 1p111p11/1111r.­

/ilJw1fp1 

?-frw'lf1"'1fl!. P"'P'1-"'9'iinr.J' I; 'iiw/, '"l'j, t;,,,,'j,'lwJ'ru'ii.[![' 1 np J'frrnt;,r.trL­

qwJ.[!'iibpnLJ' bpl1w(il/r wlnmpn"Jfrft 1/infuwpl/1lw'ii t_bpJ'wuurfr-6w'b'iibpfr '1/rr­

.pb/'l! fuwfumqmJ' b'ii /.. mwppbp 1'/rwf.wl1/wJ.[!'iibp/r f.wJ'wp '1-I'"''j,.JJ l1w­

mwpqm.J' b'ii mwpphp l_hpJ'urnmfrii.w'ii'iibpfr fr'iimbp'1,w[nLJ'1 

!/tw1wJ "'J'l- '1-/r"''IP"'J''j, umwlfr'k t;,,,/"'!JJ!fr9 {tJ{nLJ' 1;., {ti/, z.wm 

pwp'l- f:, "'J'knLwJ'£'iiw1'kfrq, mw{'[•wftw'k iffrii.wqfr '1-fr'"'IP"'J"i,£p[! Lfrn•/fr'ii 

Jmpw9'iibtnr.9 t;,bmn w 1umb'l P"'l''l-mfJ JnL'ii'kbp J!/rJ. J.'j, J''iinLJ' t;,.,,'lf!wl:,,ut­

pb[nL t;,,,,J'wp1 lJ.!'1- '1-/r"''1Pu1J'fr nLzw11-frr munul'i1wrtfrpn1..(il1m'iil! filmJL t" 
mwlf1<1 /ufrum 'lfrmw1t.w'iinpb'ii ufruu1bJ'wifnrbtnL "l"'l"lwrnfr /,' J_nL'fm'iifr 

1fhl_ mb'lfr nr'iib9n'[ 11mpml1"""l'wJfr'ii ifn/L1wpftnuf'iibp{!• t;.bmb.w"fb" I.. 

'1-r111'ii9 l:,wm1tmfl1nL'ii'iibpfr J'w11fr'ii 'lfru1bLfrp'iib11f!t 

•{fr-6wft/r '1-r"''lrwJ'fr J"frl_n9n1/ ('ii~. Mi) bpf1w(il-urJ/11wJ'kw1fr'ii J'frw-

1:,wlifwJ.[!'iibp[! rum 11wpnLftmmpwJfi 1twrblfr I; pwrlw'iibl {uJ"php/r• 

1) 1l fr'k J_/;qwbfiwnfr'l-w tfr'ii "I n'l"l"'"''j,£ /'' 0 ';;- 0,8°/0C "I wpnL'iiwltn'l 

J"frwt.w1ifw.>.e'uhp, npn'iiy ump11r.ftur111 pw'k :j;bpfrm h. "lbnlfrm f;, flp.ew'ii 

uiJf11111J'iifr "JUlflllL'iJW1tnL{tl111r.'iie J'nUf I; o0/o·fr'ii, IUJ'j,J!lll'j, zwm I; lpbp/rttr(!1 

npJ!.w'ii J'nm I; 0,8Q,10~fr'u, "'J'ii.[!w'k 2win I; "lbnLf1wc1 

2) '/;qmb/1mn/rr;.w1fr'ii "ln'l"l"'m' 0,81J'o<:, "fW{'nL'k111ftbl'n '1-b"f.[!"LJ', 

Tl f'fr llUl{'nL1t.mnr.pur'iJ UIJ' f'nll'lniffr'iJ "Jbn Lf1ur I;: 

3} ~bml;qmbftmnfr'l-wJfr'ii "ln'l"fU11I1'iJbp' 0,8-~-2°!oC "/."'{'nL'iiwl1nrl 

120 

ilfiw::.we/wdJ!'iibp, ,,1,,,'i.,'I '""l""'f"'"'P w'ii pw'fl/w9wJ I; "lbnLf1u1fr9 /, br1f­

l'"l''l"'lfi'ii (m11L11urf1'ufiu1/r9 W('UILllllUllnqwJ) 9bJ'b'uurfrmfr91 

4) lJ'fi'iii/;•/1nhft111frftu1l1w~1 J_nu11n'ii'iibp' 2-T4,3°/0C "l"'P"''kwf[n•L J'frw­

~ml'/wJ.c'iibl', np"'h!J uu1pm~u1111pw'ii pw'fllw9wJ I; "lb"Lfim/r,'J' ~brftrnr-
7w1fi'ii 9hJ'b'bmfr111fi9 /,, l/,'1-Lpm 11frmfr9: 

,I)) /;1f mbliU1/r~m1tur'u l"' 'l"' 'j,' 4 ,3°/0C "l"'l"'''i1w~m{d 1w'ii '1-bu/.[!"'J'' 

nrfr ""'f""~mmpw'ii J'frw!'iJ lJ,'1/,J"ILf'fru1 t: 

re Fe.JC 

Il lII IV v VI Jn -f60D 
; I 

"' I J53! A ,., 
/ I 

L. 
I 

l .u ......., 
I 

t 
A 

Irmo 

\ 
I 

fl~ 
\ 

910 G A+ 411 ... !7/l ~ ... LJ,. l 

I 
I 

I l 
111 I \ IK 

4 I 3 12 \3 I 

I I 'l 

I I 
I I I 

I 1: I I 
::; 

I n+U.n+fl I fl + ll,1 I c: I ::r c:. l + c: ... I I I I .g. Ii c: I I l 
I I I 
I I I 

r oi:; 1J 0 
?~ 

il~ 

4,3 667 0 -0,8 2 . 
- C% 

6) 1,bwt 1/wbftm/1/iw~w'ii l"' 'Im 'ii'iibr' 4,3+ 6,G'i°!oC 
J'frwl:,wlifwJJ''i.bp1 1Jpw'ii9 11mpn1l1wrnpw'ii 1b11bpnL('/r"' j, 

"JwpnL"liw~n'l 

wnwl'kwJ/1'ir 

( l:,b'[nr.ft lm dm J[ilfr.'l Ul(•LnW'l.u1mqwd) 9bJ"b'b111fru1 t: 

t 2qwJ qbg fr111r.J'p J'frwt.wlifwJ .[!'iibp/1 Ptmrhri.w9J'w'ii 



uiwf'f'b('i/_n11f b'b Jf,,ftw'b9fr.'J• 11wl1wJ'b 'bmJ''& /u.fp/r JfrwC.w1i/_wJ.p'hL-pm.!, 

'l"''j,'l"''l uwr<b,9.fw'b 'fwJ m1uJ""BJ111'b [!'h(d1u9.imuf, wlu1fr /,';, m'bb'bm.f 

'j,,,,_l';,"lfrufr q, "''lrul fr'b /, "'nl'm l1m111 {'ut,l/r'h 1/m/111upl1J w51 "lrn ybu'bhr• ( pw-

9w11m(cl1w.f p wnw2fr'b /11.fpfr Jfrw~wli/_uiJ.p'bbrf·· nrn'b9 r;,u.fwl' 1frw'lr·u­

Jfr if_bpLfr /,_ 'bhr.e'•fr &w/11 .fwuhl""'' mb11fr m'bh9n'[ i{rn/11wrf1Jw'b 

"if'n,9uu'bbp'h 1u'h111but/wJ b'b ): 

~UwbL'iJJ! umwhi!.fr'iJ 1/frw~IU[i/_llr,}J''j,/,f'fr uwnb9Jut'iJ f!'iJ(dw9.e111.f 

ml,11{• m'bb9n'[ r/rn/uw11l1nLJ'l.Lpfr'b1 

! JfrwC.wli/_wJ.[!f! ('b'f. 56) m'i.fr lnru 'f1•frmfr~w'fw'i. 'fbm: Gr,p 'i.pm 

mw.pw9.fw'i1 p_hp1fw11111fr6.w'i.l! 1 l111frt11fr'fw~iuh 11hu1fr9 pwpJ..p f;, 'b1u 'lf!u•­

tl!q111J .t" (,b'lm'f l''uh1!{dfr ijfr6.w'f11uf1 '1-w'b'1w'l 11umb9.fw'i. ['';,[dw,'/J"""' 

I.pp p_bpJmuwfr6.m'bc ~mi/_wuwpi{1nJ I; 1 'flrn1fr'b C.w1fw"lwmwufrw1'b p_Lr1-

J1.11ump6.w'bfr'b, ul1ui[nuf I; wa JfrwC.wL•[wJ.efr Pl"'rb11wynLJf!I r.,,IL,,j,_ 
'lw'bnLJ I; 1 "IP';,'1 l'"Jmtfdf' (iumumb'i.fr11111): I'.'b'I npnLJ pJnLrb'lfr 111u11-

.J'fr (/1b'bmpnbw~w'i. J'wufr} 'fn'b9b'bm111u,9frw'b 'fC.w.fw"fwmwufr1w'i.fr S 'fbmfr 

P'"'l'U'ff'nL{J1w'i.f' ( wi[b1fr r:.wpnLum I; bpl1w[ilnq, .pw'i. .e'i1'i.w!''fi/.n'l Jfrw­

r,,,,li/.w'}J!f')t l,bmw'lw 't"''i.'lw'l uwnb9.fw'b f1'1,{clw9.pnLJ w1nuu1l.'bfrmfr 

pJmrb11w9nL.ff! 'fzwf'nLbw'fi/_fr Jfr'i.1L 2 'fbmfr'b f.w.fw"lwmw11/uw'i. p_L['­

.J,uuurfr6.whf!, nl'mb'l f.bizm'f [nt J111 !{JI! 'fu"lwn1{fr [, l1wi/wpmi/_fr 'bpw pJnL­

l'h'l'"BnL.f f!t •l.bf'p_fr'I. 'fw(clfrl C.h7nL'f/r ( pJml'h'lfr Ufbl'fr.'fbpfrwJfr .fwufr} l1nh-

9b'bu1['w9frw'b 'fC.iuJ'w"fwmwu{uw'bfr [ 'fbmfr pw7w'1/'m {clJw'i.l! ('flfr'i.[1 wi/_blfr 

f.w/'nwm wJ/r1tuJ'i.nif_)1 l,bml1iupw['• Jfrw~wltfwJ.efr (,b'lnL'f .fwufr 'fn'iJ-

9b'bm[11uyfrw'b PJ"Lf'b'lwy.fw'i. f!b{rlw9.enLJ l11/111i{rn/ur./fr Lfri/.fr11nufr 1[ r:.wm­

•fwJ.enif_, fru/[ Uf P'j,'f ,/ w11frbf!\ Un[/r'JnLufr s2 r:.wwi/_wJ.pni/_1 

lJ.JuUffrunr[, 'pj11L['b7w9.fw'i. Ufpn9bu'i. f!'i.(clur'tnLJ /; lP'fi[ur9frn'i. 

bpfinLJ(clni/_, L., npUfbu C,/,url..w'i..p, Jpwr:.wli/1uJ.pnLJ brrt.w'i. /; 'lwlfru 'lb'i.­

'l-l'frmmtfr'i. Lfrlti/w9frw: b(clb JfrwC.w1i{wJ.pfr uwnb9.fw51 W['W'fllL{<J JnL'l.f! 

pwi[ui~1ubml_wifr i{rn.p[' f;, •1frfPm-qfrwJp z'bn11C.pi[ pjnLf'b'lfr pw7w'J['11t(clJnLbb 

""!'1.i/nLJ /;, 1/L11wbm_J I; mmppbpfr w'bC.wi[wuwrw1wifr pw2f11t1L.f[! pJnL­

pb'l.fr t:.wmi/_wJ.e1nJ, /, Jfrw~wli/iuJ.[!(' 2 l1hmfr9 9wJI' p_b11Jw111nfr6.1u'b1nJ 

fa!'b'i./19 'i.bl''fwJur9'i.11LJ /; r;,,,Jw11btt wm_11111b'i.frmfr (clb['iuPl'"f'b'l.'bb[': 

Uwnb9hb1fr11 Wflf ijfr6.w'ff' Uf"'C."lw'b1[nLJ /; Jfr'i,l/, 3 l1bu1fr'b i::.wJ1u­

UJWU1wu/u.,,'iJn7 ib/11fwu111fr6.w'i.r11 11.l'I ?_h['.fwumfr6..,,'i,nL.!, b['l/u1{dfr "'ln­

ml'n"lfr'f 1/infuwp~Jw'i. Uf1UU1£.wnni/_ (nl'c JfrwC.w1•/mrJ.pmJ ct{tf1u'i.mJ I; 

f_bp.fwumfr6.w51'i.brfr pbu.bri/_•U[11L.r ), 1 i[ui'i.1wf1f' 11/1u11r.f I; ij_bf'IU~IU1'nL9-

""L !J.. 1/w'i.111u'ffr1 '1.bf'lfrbu fr :ffr6.ru~fr J./; frr Jhr_ l'"Jbl pwi/wf""f' .e•u'i.w-

4rrLfllw.fp wJfr.wJfr'i., /,. iubfwm1[wJ iuJfr.wJfr'i.l! [m J1/nLJ /; 1f'i.w9.,,,} T 
"lfr51'1 JnLJmtf!nLJ ( wnLumL'bfrmmJ ), UIJl {r.inu.pni[, wunLJ /,';,, "/' uiu­

nJ.9.fw'h f!b(clw9.emJ 3 'fbmfr9 'i.bp.piL wntumb'bfrmfr9 w'i.p_wmi/_11uf I; l;i[­

mb'fwnfi'IP9 w1{blw9 .,,J f!.Li•frmf'' U.l'I "ll"'Bbul! zwr11L'i.w'fi/m .r 1; Jfrti.b. 
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111n7 ,gh,//,'z,,,,/11nfr [clw111u~1/J/r91 /, "in'l"i,,,,,,f! AJ.n.p !; 1,L1.,,11r ::,
111

,j'J,,f,._ 

"""P'"P 1.111/blfr 1fb1) h[ncfJJnthl 

rv /umJp 1f/1111t:.111l'fu1t'>.phbl'f1 J'fr~1.·~if111h'Jmfr~111/1,,,'z, i1111;111h'1,I,,, h'i1, 

np11h.p 111 'i1b'i. hph.j! ~11frm/d1w~wh r,bm, '}-,,,'z,,l"''l uwub91,J,Lfr" 1 lwfimfr­

~,,1~111'i1 l1bUJmJ 1111111/mJ' !; u111111ml.'l,fr111/1 11/'"P/,'1'"9"',fl', np'r1 u:t/!i[/r ""l­
./J "'111 I; 1110 /u ,,,J'z, n 1{, .pmb "'/11 fr11l pfr J' /1111-S 111 lif ,,,J .f! 1,J, l' ['' :_1, u1b,,, I'"' r, 

UJ11t.11111hbfrmfr P!'"rh711191f111'i.l! 'l,"''ff''i'[clmy ,f';,,,,9 wJ t.t"I"''I l"' rJmJfJl! 

t;.,,, P""' ushuuf I; 111d /uwd-hnij b 1 C 'f J-n1/ J.11111111 J' 'lh''f fr 4 ,,'/O ·i· [ll fJ.uur­

wbbfrm/r pJn'['h'lu'.9m1ff! l;;-wpm.h,,,'1r/fr 1l/1bllL 2 lurfrur/111111 11111~, l>""f!I fl.tu 

ftbmmJ ,f'j,,,,!l"''> {,f,'1,,,jt l"'Jmt!Jf!, 4JJD/
0
C "f"'pm'inu~m{rJ('urf,~ 'i.m.

1
'h 

t;. ';,' 0 ' 
111 u"' "'111"' .1130 ~ m J' l;h 'i4'J 111 p/11/ fr I; tJ ui bl1ur fr l1u•lim'i. 1fin/u 111/'([1{,,,J, 1 

ll.11w1frun1/, tfrl11/fr7mu/1 (2) l1Lm/1[! 111'i.1lfal"'"lh" 'i.hp.f!l, 111111 Jfr,,,t:.1.ui-

1/m?i.J!fr 11111 pml1m111 p111h f'"''l't"'!l"'J- fttfa'i./1 /;i/_url1qu1frl11u1fr9 11u/btm.'l111 ,} 111171 ,,_ 

mb'i.frmfr.CJ /, tL'1bpm11fr111f1!l' t/..brtfr'i.11 1um11111bbpwfr b ,9hJh'i.111fr111/• l;i/_mhlimfr­

l1w~mh /uwn'i.111 P'l I;: l.h111111'1W/rlL,r, 1f[rwr:.,,,l.,,,,,. "'' ''"'"'11111•111wrrb91f111b e'i.­

(<lw9.f'""'' l;tJmh~mfaltU1/fr9 w1fbl'"[!"'J 111m11mb'i1frml!• /1bl"ibu {,~lh'fbpmpfa­
wm..IJ.qm'i.i/n7(', n11n'i,!J l"'''l"''ll""[iJ1m~111 2 qu11111LJ 2°j

0
C t,,, qul1u!.'i. 111p111w­

'1.111u1b1 br4l'n/1'l"'!P'j, 9bilb'z,,,,frut (npn•/~ 1,111b, fabt"ibu '"P'l/,'i, •ifrmb'h.J', "( 

b1•~ 111fclfr tm<>btfrnLfiJJmhf! 'i.1/1u'l,mJ I; p_b11.!w11u1pl..w'i.p w'i.~Jw'z, t;liln 1ffr 111 -

11/i'i.)1 /JJ""lfrun1/, 1ud/11wdbp "i"'f<nLhw~111fJ/m'i.'i, 11111wwbbpurrnJ, 2 lib­

"'P9 Jfr'i,tl. 3 11/,"'l' u111nh9.!111'i. rr'i.{ifw9rnJ, 'lfr"''ff'"'J'P ES 'lJ-n1[ 1/)wu­

bfr 0,8°/n·fa: '1.brl"'"i"" 3 t1b,,,,,, J' (72.'1°-nLJ) Jt,,, 9 ,,,t'f 11111Lumh'i.fr111l! 

1,1.tf"'"r~r/.1' J;rf_,,.,M1111nfr 111111fr"' •frn/uwrF "'"'· '"t"frt9 v ~·/rn/uw rfJi/.1' "'bn­
t1''"fr' U'fa,,,t,.,,ti/.wJefr ""'P'"~mn•rw1fa'i. P"'7"''1PfrJ.'i.hr ~tfr'i.b'i.' "il:rnifamc' 

th'fbpmpfamc b hp~pnf''l'"Jfrh 9bJb'i.urfrme: ll.l11"1frufr'i. I; J'fr'i.tl;rf.mM
1
mp­

~w~w'i. ""i/irnw~ lmqmhp Jfr~rmu111p1n~111m.p111'u, nrfr /j.wqw1fr'i. p1117111-
'l['nl [if f"Lhf! f/ibpfam J, '9 bJb'l,wfrm b 

V Jp,,,~wl'["'J-.p.£!' 4JJ0j0 C "l"'f"'L'i.wl/nL/JJw.!p m'i.fr .!fr1111'i. b1,~,,L 
~rfr mfr~m~,,,'z, ~b111: I lib urm J, ~h~mJl l'" J,,LJfiJ/i '1'"';,'1"'7 ,,,,,nb 9 ,r ,,,<;, rlm­

J ..,'i,w~, urh7fr I; nL'i.h'i.111.! l;i/_111b~rnfr~111~wh tfrn/ump~nLJ, "'Ju/1'i..p'z,' 'i.nLJfz 

1130°-111.! ul1111/nLJ I; umLu111bhp111-9b1fb'i.mfrm1111/1'i. fu"'n'i.mp11fr 'fn!w
9

,,,,rf! 

/, 111i/_wpu11/mJ1 2 ~/,UHILJ /11,,,nhnLp'Jfr lllllluurbbfr1111111fa'iJ Jwuf!
1 

nrfr w.t­

fu111dhp "i"'r111'i.111~111/<l1mhf! 11wnb9J111'i. f!'i.filwg.J-''"" 11P'"'IP'"''P ES 'f.tni/_ 

20/o-faB frp_'i.nLJ /; .lfr'i.ll.r 0,8-0fo, b'i.Pw11~i/_mJ I; l;i/_mhl1mnfr'1111!/th tfrn­

fuwrl1J ,,,'f,, ~hml.r.wpwp, 11b'i.1w'twtfr'i. i'_bp1f ,,,,,,,,fr£.,,,'j,,n.f th'lhf'mpfamc P""l.­

q1119wJ 1; "'hn1frwfr 1.r. 0 1 • .rbturfrwfa 1;q,,,h~UJMw11 ..,'i, fr11.unt"'r'lfrs1 llrlil 

/Pw'l, 111Jfa'i. P"''l.'"'lr•n[cl JnLhfl 1.r.u lphpfam J, ghJ'b'l,111frm 1;1 

VI /11 .! pp Jp111t.111li/_w.t .J!'i.b Pl'' 4 ,3. fag Jfr'z, th 6, 6 7°/oC "l"'rnL 'i.w~m­
fd 1 wJ p m'i.b'i. bph.J-' ~pfamfr~w~w'i. ~/,,,,, I l1bmnLJ uquifmJ I; "'""'lhwJfafz 

9bJb'i.111/1urp pJnLpb7w9mJl'1 (;'impt:.frq W/h pw'i..fr, n11 ybJb'i.mfrmnLJ ,,,J_ 
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fu"'J'i,fr "f'"[mLhlll~nL/JJnLhf! 6,67°/o f;, ,f';,,,,9,,,J t:.b'lnL~ [llLJnLJPI' f1JnL['b­

'l'"9,f'"'j, f''j,p,,,9.prnJ 1117J!"'111Whrn1l I; 111d/11,,,J'i1n11 nrfr "f_Ul(lllLh~~nL­
f/JllLh(! 11fr111qp111.!fr IC qJnrf. 11wnbg.!w'i. r"'P"'9J!nLJ t;.,,,u'i.rsLJ I; 4,3 lo-Jr: 

lJ.JuUJb'f. (2 ~bumLJ) 1130"'-inJ 1fhw9wJ t:,/,'lnL~ z1nJ1tLJ/J1' b'i.filwp~r/_uuf 
I; l;i/_m b~mMwft,,,<;, tfrnfu111r~1f111'i.: fJrhwh b~mJ lb'fbpnL1•fru11'' 2 l1bmJr,9 

Jfr'i.J.IL 3 ~b"'C 11 ,,,nbg'i.btfru, iunwuilrbpurfa k 9b.!bburpmfr l;rf.mh~111fr't111~,,,'z, 
[uiunhnLp'f'i. /;: Ul""lfrunr/_, 11P'"'l('"'Jfr 111/ 11 111 b'l,,,J111 unLJ' (2 ~l:rmfa9 Jfr'i..t_k 

3 ~bmc} J'faw'-"'ti/_wJ.pfa 11UJpud1111nLp111'i. pw7~w9w.f I; 111n111r'i.1111fa'i. 9k­

Jb'iimfrmfag l.r tb'fbpnLpfrmfr91 3 ~J,,,,,,.,f tb'fhpnLpfrurnLJ 11111'i.i/_n7 uinw111b­

'i..pmfr t.hur, npfr wd-f11wt'>'i.p Uf."'pnLh,,,~m/JJ11Lhf! "'!" ~hmm.! (723°C) 
r,,,,,,f;l I; O,Bo/o·fr, 111b'lfr I; nL'i.h'i,mJ l;i/_rnb~umfr'lwlfr'i, 1/1nfuwp~mJ: li.1 11 

bp.!wurnfrlw'i.frg 9 ,,,ttr J'fr,,,t.wii/_wJ.J!fr 111nrnL~m1npw'i. 1111Lwp_hwJfrh 9L­

~b'&mfr111 k lb'lbpnLpfrm I;: 11.111 .!fa ptnLJp .!fr111t:.,,,l'[111.f.p'i..bpfr l/> 11111_ 111Jfr'i. 

PUl'l"''l('nL/JJnL'i..f! bnLJh"f_l.ru fPbrfam l.r. 9b.th'i.mfrm 1;, Jfr,,,J'i. ur111'il9in.! 

gbJb'i.mfrtnwJfr'i.. fPw'lfr .fl"'<;,,,,~';, 111hC..111J'bJ,,,rn wrf.bzfr JbJ I;. .pw'il "l"'l~ 

"f_"' mh /, p NLJ' I 
11.'iJr:.pwrfbzur I; h2_bf1 n[' Jfrwt:.rutrf."'J.J!'i,/,pfr 2_111U1 'f 111h'flll'[ lnW.J!lll9-

Jw'iJ 'lb"i.enuf 'i.zi/_111J 1frn/11111rl1,,LJ'i.bpf! t,,,,~.,,,.,,,/I "''l'l 111 P1 111 J'P ~,,,m,,,r­
•/uuf /;';, hmt'i. ~hmbrmJ. fr'i•J. nr 7mhlf"''l uuwl191f111'i. Jw1fm'i.wl11 

"'Jufr'i..p'ri' 'l,zi/_wd "IP"sh11'i.bpf! t.wlim 11111pahtf1 L'i., >.fruu1h11L11fr" ~fr 'i.f!­

l1111•m[11uf 1 
11.l""i/"'nq, .J!hhwp~hsfrh.p "'l" ufrumbJfr pninr .f/1,,,r:.wl'/w<'>.p.'i.L11/1 

Pl"'t'b71119J'111'i1 c'i./Jw9.em1f mbitfr 111hb9n7 ""'f'nLqmml'"'!l•'i. 1finfr1u1pq1n.!­

'i,h['f'1 "'!l fr111ueri{ ~111ui111pb9/th.[' "'lu 11f""il'"'J'/1 i/_li11i111 iJ.n(cl J"Lhf!: U.111 

'l/t.:,1111 ,,,,f/1 1/bnnLJm{clJm'i1 JllL/'"'S'f,u'i1[• 1fbJ t_uu{tm/ l1011'i.fr, bfdb ~b­
rnl.r.b'i..J!, {Jli u,,,11b9Jm'i. /,. "'"'.J!"'9,f,,,<;, e'i.f'Ju19.[! 11LJ 'ffr'"11PUIJ'fr qJh1ifr'i. 

(~r~mf+u~w'i. l1b111brfr'i.) t,,,,'i,'ffr"ll'Lfru fa'11t"lfrufr ifrnfu1u1rl1m J''z,bp /,';, mh7fr 

nL'i.b'z,mJ .f/,,11C..111l1/w.f.J!'i1hrm .!: 
ABCD qfi?if! 1fr~r/.P'l"'"fr qfr?i'i. f;, n11fr9 qbplL ufrumb.l/1 pninr ,f/rw­

r.1111,/wrJ.[''i'bl'l! 11111'bi/_11uf /,';, r:,f,7nLI/ imJmtfiifr 1/filwl1m.!1 

AH.JECF 11/id-f! 11nifr1nt11/r 'ffr.J'i. I;' npfr9 ';,/,/'.['fr pn[n[• Jfr..,f,, 111l­

i/_mrJ.J!'i.bp'i. "'{''lb';, "'ffr'i.'1 ( f!!"'l'b'f.1119w?i} 1/pl,,,~nLJ M11 
}\ B 'fJp q 11111 'lutb1[n•1 lib wb11m J', 1f p111t:.111ii/_111J.f!fr u1111tb9J wh Jw­

. .f w'i.wl[, 11~ur/_111J' I; 0 "lfr'i.7 i111Jm!{rlfr PJ 111 [ 1b'l"'9"',fl!' Sw,ew9ifw'i. Jw­

,f.,,'z,111// "'!" qfrJf! ii "lfr'i.11 lnLJ1ntfclfr t.,,,iJ',,,'i, r_b11Jwumfr{,...,'i.fr rfbrl!.'i. I; 

~111 ,f t,i, 7,,,~ tnLdmJ/clnuf 'i..r'"' ln11}J,,,'i, rf.ht•tfr'i. r_bpil,,,uurfrlw'i.'i.brc: 

BC qfrJl! "( "lfr'i.'I imJnLJfil/i ( u1nw111bhfrmft) p[nLpb'l"'9Jw'i. ulnpfr 

2_hp.!111uurfrt.,,,';,'i.b11'i. /,';, ,,,,,nb9'i.b1fru, l.r. hpw t,,,,LJ'wh i/_bpp_fr'i. r_bpJwumfr­

{,...,'z,~1brl!' ww.pw9'i.hifr111 
CD 11fr.tc wnwp_'i..u1/1'i. 9bJ'h'i.urfrurfr pJmrb'l"'9J'w'i. r_bpJ\uuwfrb.wh-
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?,m{u 'lfrJl! LUI'"""~LUtmnuf I; LUmu111b'bfrm1111f fPbrfr111fr lm JJ'LU'b 1/br•p_/1'b 

fh1,,f,,,umfd.LU'b'i.brc' LUUl.eLU9'bb1fr,, ( Ac3 11t,111l•rf!): llu 11br"i 111uuu}, ·; 

1/m~111-111l1'b J, t/LU'brf'u~fr iJbt•LUd•/'•tnL "~'lPfr p_br1J'LU11mfr6.LU'b'bbp'b b'b 11w­

,,L,g~1htf111, Lt ':J. 1/LUbTf'U~f' l "LUbtpu~fr 1/b1nud1/bt"L 1fLr·2fr~1 2br1fLUl/Utfr­

im~1'bl..r1'b b'b mw,ew9'bb1fr•11 

MO ~bm111'lfrJl' bpf1u1{<lfi [, f/>bpfrmfr J'w'l'bfruwlfLUb r:.LU111fimf" J"Lbhbl' 

uww'bwtnL p_br1J'LUu111fr6.w'b'b I; 11LUnb9'bbtfr11 ( Ar2 l1bmc): SLUJ!'",'J'i,/,Lfru 

~'f'"''j,.f! ,,,!'f p_bpJ'LU11mfr6.LU'i.1nJ' (i68) l1np9'i.uuf b'i, frrb'i.9 J'LU'lbfr11111l1111'b 

:; """''"' (cl(nL'i1~1 brr• ( Ac2 ~!.. ur £! ): U LUnb9 'i.btfr" LU!" p_bpJ' LU11mfr6.111'i.nLJ' 

,,,J,,tf1 I; nL'i.bfJnLJ' ~ bp~111/dfr 1frnfr1Lupl1m_J'l! :;. bpl1111(rlfr, /,_ l!'j,'lt.,"'fl.,,,,111/1£'' 

"'"'.f!"'.'J'i.btfrn ( '1tnLp/•fr l1bm }: 

GP 'lfrJ'b LUnu1111bh/1111/19 f/>brfrm LUbp_wmiJbl"L iJhnfr'b p_l1r11f.,,11111fr-

f.,,,~1~1f,1, b'b' 11LUnb9'bhtfru: SLU[!1119'bb1fr11 "'!'j, f/>brfr111£! LUmu111b'i1frm/1 1frn­

/1111111l1•Jhi111_ "'t'lPfr p_hp1fLU11111fr-6.LU'b'i1!..·r'b b'b, U.u 1,1..-,.u, LUl/LUJ, "'!'I- 11Jfr'b 

!),,,,f,,,"/LUutLU11fr1LUbn'l p_bpJ'.,,u111fr6..,,'i,'bbprnJ' iJbrp_111bnLJ' I; LUnt 111nbbfr urft 

y 1f111'b'fLU~fr ifbpm~111nm9111_J'{! fPbrfrmfr ':J. ij.,,'j,'l.,,/Jfr' u111nb9'bb1fr11, /, u~cu-

1/rnJ' I; (]_ ij.,,'j,'fLUlffr ijbpw~LU1rn19nLJ'(! "f q.,,'i,'l-1ulJ/1' 111LU.JlLU9bblfw 1 

PSK 'lf1Jl' Fe -C J' frmt..LU[•/ .,,J .f!'bbpfr l;1/111M1mn fr'fLU tfi'b "'nf11w r·~J' LUb 

2br1J'LUumfr6.LU'bfr 'lfrJ'b I;. S-c' l;ijmb~mnfr'f.,,!P'j, •frnfr1wr1~J'LU'j, 11bmf!: U.tu 

'l'}/1 'u r:.w J' 1u"i111LnLUu/uLUbn'l 2_ bpJ' LU 11111 fr-6..,,'bm ,f ( i 2.'F C) 0 ,SO/ 0 LU<}/11111J fr'ir 

"i111r1nbLUl1nr1 LUmumh'I1frml! uLUnby'bbifru 1/1n/11LU1•~.JrnJ' I; "ILntf•m/i ( Ar1 

11/""l! !: S111.J!1119'bbtfru LU['f /uLUnbmp'J[! bm[b p_bpJ'LUuwfr-6.w'bnLJ' 1/w/11u1r1ll-

1/1111f 1; o,so;0C-fr "fLUrm'i.iut1n'l LUlll umb'irfrmfr (Ac1 t1bmc}: 

PQ 'lfrJc fPL1•frmfr9 hppnp'fLUtfr'b 9bJ'l,'bmfrrnfr LUby_LUmJ'LU'j, 111/qpfr 2"1·­

J'111u1nfr6.LU'b'bhp'b h'b' uLUnb9'bbtfru, fru~ U1LU.J!w9'bblfru' LU!'f ybJ'b'bmfrm/r 

l"LJ1fLU'j, 1/bnfr'b p_bpJ'LUumfr-6.LU'b'bbp(! fPbrfrmnLJ': If.tu 'lfrJl! 'i,J'm'b I; 'ffrLU­

'lf'LU,ffr ES 'lJfr'b, LU!11fr'b.e'b' a "1fr'u11- tmdnL[{<I[! b'b(clLUr~iJnuf I; bnL[b"lfrufr 

•frn/11LU11~J'LU'i1, fr'i1t nr1 y "lfr'b'f ln,,Jmtfill! ES 'lJfr t/{'LU/ 

•l,.b{'2_LU"fbu, hrpbJ''b 11-fr.,,'ff'LU1lfr 210°-nij 111LUpijnuf f,'j, ltbm111'1Jbp: 

lJ.!'l- 9bJ't. 'b111/11n fr 1f LU'f 'i.fru111~.,,'j, !)LU m/1111 (cl [nL 'u'bbl'fr i{mf nfuJ' LUb p_l..pif wu­

mfi-6.w 'bfr 'lfrJ'i1 I;: llfr'i.11.t LUJu p_br1J'.,,u111fi-6.w'bc 111LU.e1119'ul..tfi" ybJ'/,'bmfimc 

,f LU'f'bfi11LUlrw~1 I;, ,11,w'u fry ijbpl.t' J' LU'fbfrULul1w'b tb 

ll.t""lfruntf, ijfi-6.111/lfi 'l-P.,,'lr"'J'fr o'l'bm(rl 1111J'p ::.bml.tb9fi'b.e 111.('i. pn[np 

ump1n~mmpiutf1'b 1frn/11LUrl1uLJ''bbl'fr'b, npn'b.e mb'lfr b'i, m'bh'i11nJ' Fe--C 
J'p111t..LU[iJLUJ.[!~,[,l'fr 'l-"''j,'fLU'J. U1LU.[!LU91f111'b Lt 11wnb9J'u1'b ,,_'b(cl1119emJ': fJq 
.[!_IUbfr np bLUfrlOJ'U.[! 'fpmbb.e LUTLLUbCifrb Ulll[lll,//UlnlrLUtfr'i1 ~uuf f/>Lll'{LU.(/i'ir 

PLU'[LU'frfrt'bbrfi C.m·nl1m/cltnL'b'bbp11 ,, fr ijfr-6.LU/Jfr b'b.e nrnzht ..,,,,LU'il,'J .f!1U­

'i.LUl/LUl1w'b t:,LUf'LUphpm {<J[nLbf' J'frwt...,,L•/LUJ.f!'bbpm ,f (t..LUmiJLUJ'bbrfr l1111'i.n'bfr 

o'l'bm(<JJLU.fp). /)bm/,_LU"fbu l111111n1i l1'i1,e 'fLll'[Wl''"'I' ~IU'l_J'bl LU.(U 11fr11111hJ'fr 
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pnfnr .!frwr.wlif.ruJ,1_/iJ/;rfr t;,111m'JnLfilJm'i/'i,bi'fr .fiuufrb, nrf'J phl_"fbu C.ruim'itfr 

f;, Jhurru'l"''lfrmnL[r/Jruh "'"-"'f'~"'Jfr C,,frJ'iuu~iub fu'i..,fl1f'b I;: 

lJ.'itt;,p,,,rfbzm I; C.fr2bL' 1frw'lr"'1f/r t..nrfr'ln'b 1uf1,,,'b 'lJbl'l! (HJB, ECF, 
PSKJ !JlrLJ[J b'b llllULftu, nr 1fn/11rurlt11L.!f! ""/J"'L 1ffrrur.111t1[wJr.nuf U~f'IJ• 
•{nL,/ fL 1{bpp_iub11LJ I; bllLJb t..wumwmmh p_bp.fwumft6.w'b11uf, fruit {Jb,e. 

'fJbrl' !J"L[9 /.';, m'"Lfw, np 1frn/urup~111 ,f';, f''b(rhu'trnuf f; p_L-r,f iuumfr{,.w'b­

'bbpp /r'bwb1rr{wlm.!1 

'iz1{iur} 1fn/uwrft11L.fbbpfr fntpw,9drubf! ,/b<) trutfrnif. tto'fbfr w(h, /,[rfb 

'lfr 111 b'b,,,';, .[! 'lfr"' 'IP ,,,,f fr w .! b'b ,f fr 111 h 'lw ,/ w ul• 'i1 A.w ,/ w Uf Lii m w 11/rrwbn 1 

""'rnd1mnLrw1fr'b P""t"''lrfrt'bb-pe: Orft'bwlt• b-frf b 'lfrw'lrw.!fr BC 'lJfy 
1[hph 1ffrwr.1ulif.w.t.e'bbr1e f,b'lmlf LnLJrrLJ[il/1 rffr6.iuftnuf b'b, fruit 'hruu'bfr9 
!f'"O r' C,b'lnLf[ [ nLJn< J[ilfr /,_ LllnL llUlllbfrmfr' i).bmf.truUf llU d pwr.wlrf 111J .f_!f! UIU­

n.UyhU [/rU "'J'f 'l.tni{ q11~w[fi mr1Lumb'bfrwfr PJ"Lrb'lw!J11Ldf': b[rlb ES 'lJP!J 

9iuJ11 iumumu'bfrm'b 11L 9b.fb'bm/un'b h'b, fr11~ 'bpiu'i1/1y if.lirt.' .f/1iu/b 1ut1rn­

mb'bfrmf!, 'bzw'bwltm.! I; mw.ewy'bblft" wn 'l.tfi p_L-r1fwum{if,.w'b'bbpm.! 

ltr/hrt'"'bw wnuw1b'bfiu111uf yb1fb'burfimfi l'ILJ,f,,,';, Ufpn!Jbul!, fiull munky­

'i1blf1u Lllf1Lumb"i1frmf19 ft11~111/fr yb1fl.'i1mp111f1 L11[lln1u'l111m1111ff! {,_ uru'i1: 

4. UU.rl·b3lfU.li 11rlPl;P 

•l./di.wltf1 •1-frwr1r,,,,rf! tt"'""'H''L"'- C,,,,,Ju1r• 111 ~1 :,1,,,,,fh;_iu I; ,,,'i,l,';,111 l 

"''/1"'1 ri/111w 1uf{i 1f/1w'""l'['"'>,J!'i1h11f1 1111111hy1fw"i1 ,,1.,,2 .J!111'i111.ltf1 tlni'h[' 

( "'// 11 w z/11 • l V): flt"'I I. 1uz/1 'Emit u11f 111 {' f1w1l'f!' l • fJ t. fi11 ,"'f f"'P "'i, /,"i1 Fe- C 
1f /11u~w L 'I"',).[!';,/, f' /• 1w11r h.r11f,,, 't, 11n Erl'[' l', 1,,, J ,,,_ 1f /, ';, :,,,,tt111,,m 11 fu'ii 'IP f' I!, 

/J,/,f,'i,,u1rrr/ ,,1.,,mfnl/1 ·'fr6.wl1fr ,, 1.,,,,11.,,,,,ff', [I I < "' f Jc / - - I' '1. rl' i 'f"»/"""t""'-' .u mrupp 'f' 
1f{1w~wL1/1ua.[!bUt•/1 11m1L&91fw'b //"{'/;{'[' £ 1Jbt'l"'-J111.1f 1uim'ii,,J?I lj,,, /rn 

ocl1u'i,'l,,,ll1n,/ I; rJ/16.rultfr 11frw'lr"'Jfr !"' f''"!J'fm'br11 

Ol'fr'bw'f' 'bit, ;j(.,,,,r r{l.rwl1w'b1t"i"fwJ /,~, 1fp Z"'l,.[! .!frw~ml'{uHJ.p­

'bbp/1 111urtl;HJ,,,'b l1n11kr1: I'.'b'f nr1111 ,f, .J!111~1/1 "f' 1!fr6.w1/ft 'l:f"u'fr•Ulfnuf 

pw,9rullw!rruf I; rfw1fw'i1111l1/1 'l"f'J,,'j,L'' 111~1'.'"Itru;•fr"i1 I; 'i1pw 6.z'll'fim 1fb1.,w­
f;w'b'l'b"'-,f[!' ll.1'i111LWlfli'j/1UJbp1[, 11111nU/11fw~J f1nr/1 lllf'll!J/111bbf1p WnUlh!J.f_!"' ,{ 

d111.!w~1ml1/: J11111zmwpf' C.w211111[11,J I; f"J!r1fr21111nb ''iust,ui"''i,Lt, C./r2blmf. 

n{' 1fp111t,111lr{wJ.efi 11w11h91fm~1 Lll{'""l"'filtm511! 1/mI!f' I;. J•bl_"fbu /, ,,, 1/1 

t:.w'i''l"'"'"'b.f!r!' nr b(c!h p_bp,fwu111fi1'.wl1'bbl'/' v:"""r1wl"' J ,,,IIl.1,9 .r,,:'b 
dru.fw'brul/ rf{iwC.wlr{u"J.f!"',f mb'lft I; m'bL'buuf 1/1n/uwl'ltm_1f, 11/"f"' 'j,,11 

Ufwm6.wtt I; ,,,,,,,"j,,,,,r p_bp1fm{J1111'b 11n11u!J1f111"i;: (J,'i,2w1111[wo p_krrfm[ilim'"I:l! 

'l Lllb'[ UI ,,_b 9'b ,,.,, I; ,r f11u t:.m l'l w.t .er II lllr<U,91f IUb ILi r IU'f 11Lfr/ tm ';,I!' !), /,,,,£Lil r"' r 

"'JU. d1u1f1u'i11uq111('51{U 1u9.e1n1f ~'1f'f! f[11L'bb'bm 1w{ klfi 1frn .er [I b.enr.fil J"<'ii, 
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,p w [, !, ['I' (' ,,, .'!"·''''" l"' 11 I;: 1fu1 ,,, ,,, r'1 ,f,,, ~I "11'" .'it, II[! i";i• ""l r,,, ,f I• 11 Ir Lil .'f> "1 'f 

.. 11f..r1t111-l:n11.f;l11tJ ,.J' 1 : 

11,,rlii·i• •l1, 1,.,,11 ,.,~,,1 e,,,f"'~' J,,,,,,5,,,,111! u:wl''l 1,,,1,,,,,l I; l'Lt"f"'iJ "i.t1w-

i' f'.'i' 'l-Jiu"if"'"lf1 -;,,£,f"l"~'w11 m~1 'l')/,l'I, l1rr1•L11f: f1w'i1'1wu'uL1•J• -C,,bm.ph[''!, 

'c I I 0.52'C 1148/C /llJ.Sft: 

y _;1~-- ~~~[- L l 

.:::c,t._, 16$.:.' - - o - ----/4w - -
~ t . 
~~ JJ{ll_J l JNJ() 

·-~ \::--1-_..;::i;j£..._._ r ~ 

~- ~-~ PIC' C I ~ 

fY 

~rof -----~-------"~ --- ¢•/l 

:;; lf-~-t1~: --+_;_--+---.J.-~!( - :; - - - - -

, m I 

,,?['IT 
I I 

2CO' I ~ 

o o~ o.a J.J 2 J 4,l ~ tc 
f'w~WJJ">/Jjt>bl' 

{,Ii .. )7. F.~.---Ft.•:/= di1111~11111/u";.p~1L11/1 111u11fr:;1fin~1 l1n11L1•/1 .Jlpu1/1us~t1/'r.i,f111C,1 
opf,'!,.,,~'l,f,Ju 

Lb, nr11'i.1J? !i'" l!J /,~, 111111l/"', n,t1 urtu'.'IJ,,,~, l'l1[ilu1~1111_1f t ~1.111u111!.111,,11~1 2_/;i'­

:l1•11H11f1-&r11 ~1 /1 u11a ~ ,f '"~,c·,, 1 .. 1,,n ,)": 1l• /11.r111,r, ,,, rl'/1 fl t...1~ 'l {_~/,,I' 1, u1 ,.., l 'J' ,,, ~' ~4 ,., t"! '" ,) 

i,';, """'"!i1fm"I1 t1n1·'·1•/t ,,t.1,,,,,ri:br111/: 
·1,i

1
. .; 7 _,,, if r 1, 

1 
.. / ,,,.) Fe -- C ,r ,,,,, :,,., l 'I"',, .J! ~, t. r• fi •/ L ,,,,,11,,, 'i1'l 'b1[ •ut> ,, w-

,,,:, .'! ,r,,, 'i, l1"i'''1'/' 1/l'f'l',,,),,,fJt,,1'1111l1m111111r11[111<)I;1/l•r•f,,,,,i (§ ;J_,,,,J'): 

•t.r&wltf• ,,,,,,,,U'""fi,f,-r;• /Jm tl /,'i, 111w£1111 ;,,,,,,:fu"Hd1r/1 11w'im'bn1[ 

"f'"2''l .,,,,,,,~:d./1'i1 1fpw;wl'/'""-e'i1Lr•/1 '""I"" It""" l""lP'i, l11u1f q'"''l'"tft'b piu­

'l,,,'f/'Pl~1Lr•/1 'r;rrw(j,\1 ;wr•"'i'/,p111fclt:11'br1 l.r ~'{""~'!! ,ffr•Ffrw11w'b pm'lw­

'11"" {cl t 111 'i1 [I ( It" ~'!fl' 'j, 111 {",, yf.,,, ~') 111nl1n11b f,-,. ni/: 

!/,J" /-1~:11/11•'1,f,f'f' l',, J/,l"'- ::..w1fw{' 'lPW'ff'Lllrl'/1 Lrl1lJ>wq wl11lw1fwufr 

1111/tmL l1f1111fi9 111m'b111 rf L'b 111r119/1u'bf,1.fr ,,,,,U1'i19.pf1'b 'lm'lmC.bn 'lft.t' 1fft'btt.. 

'1-PW'f/'""f/t 1fr11111ul1w ,1J1,1•/• C.hm f,,,,,,,,[bll! ( uu/blft l[1zm, Jfi';,l/,_ w(u 'fl!w 

Jbrf!• "l'ml"I nrn'id,Lfi lj>ruq1111/1'ii l1u11f 11mr•"L~m"'r"'!P';, l'"''lw'1-rfrt'bbp[! 

f1w'lif11uf L'i1 100°/0): U.111 'l.tfr t:.wmr{ruJ'bbrfr /ilr{wift'll i).w[1Lllpb-pm-frl111•hf! 

/),UlffLll'[Lllpd ::.1u.fb,/ UIL11L11fJL11'j, I; nrn'i,f,fp f/>wl[LllJph qw.f umrn<~mm rmtfi'it 

('Lii'[ Lll'frfr 1_ h/, rfr ~2"-IU Jph !;,Lllrw pb prr1 /if JU1h(!' pu~ 'frLll J-w Jrw.f IUll/;pfr !J 
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/12_L-y1/iucJ llL'l_'f"'r:.wl"'!J'i,bl'P lr wp119/111'isbrfi ,,,,uu'is,gp/1 t:.m,,,,f,,,'i1 ~bm/,r"' ,f 

f1wrlfUl,'Jif1111f I; .f/1mt:,U1fll1UJ.efi 11111/lllL"llllll rmtfi'i1 f/IUlf •'/>IUCf'UJ/.'i1 PUl'[UI -

'F'fi z_'ish rl• ftn'i, gh'i.111 t'"'Yfi,,,'is ,,,,,1,,,,,'j,t, r"if, 

Orfi'is,,,~, h'isfrlw'frh'u,e 9,,,'is~,,,'i,,,uf b'is.f' "l"'Zbl 'fPUl'ff',,,,ff, 1/r"' 'iscz_-

4_,,,cJ m '1'•m111.f (U11ufi'is,e'is' 0,6°:'o uu}/111ucJfil, "l"'r"''is"'""'l_ 1ifi'isil;1/mf1~­
"'"P'flU tfi'is "f n'l"f UIWlll .r' 460~ C-111_.r' n rfi llUI rmftmnL('IU ,,,.,, ('Lll'l_IU'ff''' .'­

'i,b,.'i, b'is /Phrfi 111 f' L "fb"LP"'f!) ''l"'L"liu"'fi ,,"',, ,r,,,,,'i, /;: "fh"tfi"'· "t'f!' 

fPbr•fim, fi'ist_'-'/l.w 'j,,,,f, .,,,,,,,'i,9 ,e/1.f/11ull',,'j, P'"'f,,,'fl'"'fcl-J"'-'j,f' ('is". ;j7 ): 

flrn2bl"'- c,,,,,fwr m "hmfi.'l qmqmt:.f.,,_ b'u.p mw'i.111 .r "'F"'.'JP"'i'brfi wnw'i.9 -

.efi'is' ,lfi'isz_f, n t. f ""mbr'{'• {i.f111'is111tnif, ,,,, J{i111t:.U1£•f""'l'""f 0,8°/o UIO­

/muJfi'is U[Ulf""'j,,,,f/1/b["'- 'fb"f.f""J 100°/0 "lb"LP"' t, {i11!1 .f111111111/11{'U1"1b" 

qrw o;o-11 'fb"l.J!"' ,r' 1000/0 /Pbrfiu11 

:,,,,mif111J'isbrfi 1,,,,'i,,,'i,fi r:,,,,,f,,,J.iu<~' 1,,,,rhtb /;: ,,,,,1,l, "£' •lf1111t:.mL•/U1d-­

.efi "f""t'1"' 111Jfi'is .fwufi 1t2P"l' rQnJ "'l'i'"I'"' I; ""'r 11111Lr111 .r 'isr 111 ·'fihr1/t­
mw1fi'is 1fu111ft 'u"fi'is (Qr)· ft'ist"IL" mf t:,,,,,,,if,,">l'' mn-ft'is, 

Q"=mf 

Or mn 

o,G 
0,8-0.G 

3 111bqu11f: 

?J2,,.'j,,,,/1,,,_,f /;:, nf' 0,6°/0C "/"'!'"'5,,,,1,,,,,_ ''ln't"I"',,.,[' L1.l,.J! """'f! 

"fb,,Lf1111 ~, ,fbt, ,f,,,,,l'' :p1,r•ft111: li/b,,Lfim/1 qbr,,,,112,,,r,,,'j, r:.1.,,,/,,,,'i,.en1/ "'!" 

"fn'[U[Ulrnp t:,,,,,,,//'"-fi'J11Lbbh['/' unfbtft 1fn111 l11fr'i,b'i1 "f/wlfi111{i t..u1111!1m{JJ11Lb• 

bhrfrb, .f!Ulb b('U1b9 (cf>·/t /, 0·/1) 1fl12/1b /cf-1/UlpUlb1Uf(111b r:.m1nftnL{cf-ttllbbbf'fib: 

{;l,f/f,11[''/ /11'is'ff'f'f! l"'oblm, wifJ,,,l 'f/,"f.f'"uf lfhrftmft /, "fb111f1111fi 

.f'fi1lfiml1111'is PUl'l"''fl'"'-/cl-111'-b[! nrnzbtm- r:,,,,,r,,,,., UIUlf't/_UIJ qJfi cJw1r'•rfi9, 

"'t"fi'is.f!'is f " n 1,1u,,l,rfis· fil"Yr"'J ""l'L"'r:.,,,1.,,9'isb1·1' "- ,,,,_,_,,s/,,,'ish,.fi 

U1nm'is,9.e/1 :_,,,,,,,{,,,',, l1bmhp111_.f ~Ul[''l-'"-'f b'is.j!' f/>bp/1umuf mJ/11,,,.J-fi'isf! 0°,'0 

1;, "fb"-LP"'""f' O,!JD/o: 

11,,,J b'is(JUl'f('""'.e ,,,'i,t:.,.,,,dbz111 I; nrn2b1, [cl-b 'l'""'f('Ul"ft s """'" 
t:,,,,,f,,,r "f"'l"l""'1fr ,,~,, ,r,,,,,'i, I; ~,,,'l.f ,,,_,f fPhrfirn,,,1fi'is q,,,,'l"'Jfi'i, l'"''l,,,_ 

'lf'/'1-l'• n ~(' ,f,,,,,{!' .'J/,,f/;'i11nftw"'JPhf!: 

S l1ln11fi if!'"'Jnif "'P"Yfiu'i1Lrfi "'",,,'j,9./!fi'is 'lm't"'t:,b,, 'tf"l- I; '""'rifmJ 
(PSK qfiJc 1: ~,,,.,,,,,,,J'isbr/• t,,,,'isnb_ft r:,,,,,r,,,a,,,1c;;, "'/" qJfi SI( ,r,,,,,l' t:,,,,. 

,J J,,f,,,,,,,,,t,,,,'j, I; .f/,.,,t:,.,,LifmJJ!fi !f>br/1111"'Jfi'is rp.,,,,_,,,,[t'is f'""l"''lf'fi1-P 112nft'is 

(Q,
1
,), [tu" PS ,{,,,,,{!' 9b1fb'iswfimw1fi'is/1'is (Q,1): 

Q,1 SK 
-=-
Q PS ll 

G.G7-0,8_ 7134 ,,,'i,'l"'''' 
0,8 

~'2"'~'"''1 11111 I; " 1J" "l"'l"l"""P ,7,Lpft 111 ,,,Jfi'i.t f/>wqiuJfi'is P,,,'l"''ff'fi!f• 

ll2fi"t' i JJ-J ,,,'iJqu11f 1m/l•1/1 I; '111'"' 9 b,fb'is111/1111m1ft'is lpwqtuJpb P'"'l_,,,'ff'P}P 

l1zn/•11 ( 1fn111 87°,' 0 ,7,J.{'/1111 I;. [tu~ 13°/0 ' 9/,,fb'ismftw ): 
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Of'fr'ismt1• :J0
,'0C ''l,,,f""'is,,,t1,,'l f."' 'l"''isfr ,fhr_. 11.10°C "l"'l'f,,,'i,'itbr""'' 

i•~1t"lf"'p"it t "'"' '"""~'P"'P L. l"'f1•P"'rP"'P '12"'11 .!fi'is r:.,,,,,,,,r1·r11 •1111m'i1f!: 

Q,, 1,3: 
Q, 3--2 

lJ.1uft'is.e'is' w1u l'"-'l"''i,fi .lb2_ u11/(w/ 2'•r1.f,,,ump(uub1111f 1um 11mb'isfim/1 

"ZP"f! 1,.'J ,,,'i,'l,,,,f m1/htfi t 1b'f!.l""r/i111/1 11,'"P.'l (,f,,m :17°'0 ,,,,,,,,,,,/,',,pm 

1;, 4,1u,:0 • 1_f..,1br"'rP"'i' 

\III ll(,hilJ.Sll\,.j!I• lllHl.l!ll.'H'lJ.\,.j!I; 

1. flpn::._Ulltft 1fu.111 21:11111rnrf v&lI1 Fe- Pe 3 C u/,umk,f[, Jf1u1~UJL'fuj()1_{1,kp/• iff•-..~m~/1 

'!/'""fl'"'Jl!., "l.1:_II[n1/ 11n1n11 iiw"li11n'-!J'11.lftb ~bmbpnLJ ..;wJ1uufUJUJU1u/u1u"11 1n11111!ipf!_, !Lp-

6.fm11urfo'"'~'i.1~l'/!_i ~n'l.19/,'l.Jmpw9[1u1'1.Jk;1p_J /1'11tuiL-u_ 'bU1'1. 7/'"'Cff''J1J[1 u11.1..lf'['ll' u1b1lw1!u.111b-­

L'f1'1.J ~u11fu.1ulU1urU1ufrru.1"h 111111111LlturnL['"'.f/1h 11. fJ>w11uJJ/•'b 1~"''1:117rfoi'l.Jbrf!...1 

2. 'J./'""ff'"'Jf ~n'll'f"'" "bnL,1"b £l.p1furnw/n),.,."bm.1[•"b ''"'"2"'"'Pn1• •[/,l'w~m1•7"bb[ 

•f[• npL.I; 1!/""'"'t<f."'J-l!f> ,,.,,,./,9,f.,,',, ~"f'l'. L. u[ubd.,,.,,f,fl"l'b1, "b~"'l'"''ll'/,1 "'J'l ,(L~"'­

i; "'L'f "'J-l!f> ,( f•4rn'"" f'"L4mnLpw"b' 

3. "r.,~'"P"''lf'/,l "bnLJ'r, J[.u,'.·ur[u•J-l'nuf r.wt•/w•} <fpli..,,~f.9 df.'ui_(, ul1'J"'~'"J/•b 

2_b-111fU1uur~~"''u£!.. 'l"''t17m'l 11u111b-91fU1'1.J Jw1fU1bU1/f uik'lfi nL'J.Jb-9n'J 11mpnL~tnrJL('UIJfo"11 1f1n­

/ump4nun,i,f'l!_l 

4. lJ.nt;1fU1'1.Jb[ f.U1iJu-1111UJ1111~2_1LllLfJJuJr,I 1[f!6-u1~n1_J 7w'brfn'l L-l'4.UJfJ-w~/uwd't11uJ[1'b 

1!fowr,u1Liu1~/!'i.1kp'1 f/>"''fUJJl•'IJ /_,_ umprn-4.111nL['w;J/l1 PUJ'l1uru1fr~'J.Jbpfr p'l.J111-.f/J1!.. IL 'b2Ir1 

~'/'"'"'{/ ,f/,Juw"hf>4U14W~' >wwf{nLfl'.fnLbb/,('['_ [•hnLf!-Ul'ff''"f !JUL,'JUl"hb{t:/,pf> ,(/,,}rnp rL"h­

"J,/,{' ['_• 

U. (, lu U. S U. "t, ·fl lX 

ia~auaPa4t~n~ffBUu ~~~a4n~u ~s~~n1 

U~NU~~as~~ ~nq~aS~l;P~ USPn~~sn~PU~ 

1;~ ius~n~~sn~uTlbPI! 

SL Ju'is pft,,, J 111.J oqm U1'f n r•J-1/ "'l "/ n '/_"/"' mb b {'l' 'th{' w q 1u 'is 9u1"/L 11 u10-­

/11w J'is.,, Jfib "f"'l_"l"""'I'bf' 1.1,, ".bmbru"lb-,, 'fl'"''is9 """" ,f'i,,,,,,ftr1fwu qnr•Jft 

•/{'"' w'ut:,f""<fl,2m I; ,,,,,.,,,/bl 1fh,J n'-2"''ff""fi'tm51 'f,,,{'J.'j,bl' 

frl'bb 'isz1_b9 , "r' 1lfi'is1-'' 2°, 0c "i"'l'"'u,,,11,,'l hr,f1u1{cl--iuJ-{11,,,<1'is,,,1ft'i1 

.r" ,,,t:,,,, l'' "''' .e'Id. {'.,, /, 'j, ';"? 1/ 1111! ''In 'l"I "',,,uh{'' II,,,,, IU Jb I• I',,,,,,,,.,,,,,_ ,f "/" 'l -

"i"'"''j,/,,,,, .J'l"'""''t 111 ~1 l"'"l"''f{'"' fcl-1m'Ii'is Ultfhtfi r'"f''f I;: 
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/lllL'i1111f11111f /.It ~1111!1 . 

'"11111 1"1.-,, j, I' (Mil. s i, 
" ' l""l/f ll l1n,u/11u), 

:-; , I', 0 , N , H 
,,,,,,,,,,,"~,.ti~' ''""r 'J.,,,1,,t,"1 '"'"" -­

,, '"J/'i1) , "i'"''!J 11111l1m,<m/d!"'~'f.' 
"l""' / 'fu1511111/11 111/111() ~ ~/1 1i~11uf111.1~1ru 1( "fl1l/U/1u111p tU[lllt1111/l''"/<J /'"~1 111!: /11~111-

/ n 'i ft,,,,,,,, 'i, Ill 111111, (3..-,,,,,r., """ 11111 /d ! Ill 'i.h /. ,,,,,,: :.. 11111 ,, ,,, 'j, IU l fr t ' II I' Ill t'I "',,, r I'/,!',., 
1/1n1/111/11.l11n1/ U/lll/u/1 11 11t/t 11u.11711"fl"11./d [ "'· ~'/_' ' f11/rn1fo11/n l1i1 h111/1 "l"'l"f'"'"'' 
11ur11111l1111111111"!1. ~11111/J,,1111.'111 /, ~'f".11 t..11.111d1111/dtn1~1~1h o[1: /• r.. 1.11. ~u.11/1n1/: 

//.,) /n '"ti 'il 111 !/• "11 u/ '"I "I'~"" '"11 f, /' f1 1f b 2 , 1111 •/ n /""Ii 111 ~, /1111111 h '"· f"J ~J f, /' 1'1 ''I"'­
f"" '"t1wf1rn{d_<111ii11' '11111 1111.I "'f'"""ff'"'-/J !'"'j, {,,f'"/1111 11/1'"11 ( 1f111111n!i'it(11J'i1, l1r1'i1-

1/bt"""f''"(f1'i1 , rf,,,!,,f/;1•tt11~1 /, "'!/'' ) , :,,,,,fh1fu,,,.,,,1~w11 ''"'.f.'{' IJUl t:, ,f,,,'J,'i1/1-

r nuf I; '" "' /Jf Ill..,,,,,,, ,f (fl Ill!/""' Ill /d ! ,,,,f I' u ,'1 '" ,'J" Ill ,f ,, "f IU /"" c;, UJ 11111./d (,,, 'j, 

11IUJ111u1h111.J /•!J' /;11111,'J'"/ /1 ;,,,,'j,,f'"f''" Uf"'f''l"'w{i1/,{1/1 ,t/,2 }: 'tm b;1u'"t1111'1rn1f 

J;, 11(1 llJ11'/Uf1L1111f1 IJlll(•lllff•lllllf'lllf" f1 t:..u1111f111Lf.ft111'"11h/;{'/1 1/11111 /ulllll'j,llL[llf­

'j,f;/1/1 w'l'lf,9 mfrll,,,.-,,l' t:..1111f!11fw111w1•111r t:,,,,,,,,,,,,,,,,,,.'iJ {, /, ,,,,,.t:.,,,"'"l""'t 

.'JUl..,,,/"'.'J"''} "'"'{'{'''''" "''l'1'' [/lllfrlt111'i1[! "'th41w'"t1 ,ff,<) ;.I;, f1'"11?.P."'.-,, ma­

/11"' a 'iJ /• ,,1,,, 1,,,, 1,,,, 'i"' f" t,,, .-,, w 'l'f ".'l'" fil t"' 'iJ .-,, 1;, II.a ''""'i 'iJ '1 "'IU ,, ,,, r;, ,,, 11,,,/d t"' 'i, 

u1UJwUJ'Iun1fl! ,f{,J }'"'frn1/ t 1frn1/11;/1Jnuf "!'"/"("""/' 111n1r111.l111111Lf'"''j, /1 

t:.u11n~m{J1m'iJhb['[!t U.t'I "t"'wC:.1111w1/ t:.f-2!"'1 ''l"'l"t"'"'~1br•f! i:,,,,,r"'l'"' 'f f;'"t, 

"l"'l/;11 pphu11,' LI,//"' t1n1f u 1n'b/;'i,m "t"'r11LhUJlf'"l ( b11f1w[d-111<l/uu"}'"t1111.(p~1) 

1ff1mt:."'lif.111a.p'iJbr: U.!'f t:.1115,,1,,,,f"''i,.J!l! Jf, ,J ;.uu/rn•/ fd!;{Jf,,,,!J'j,"' ,f I; "t"'l­

"f"' III b b ('" 11111r11111111111 f' U/ .(/1, t:, f; tn /',tu "f J, II /, 'i1 fl UJ 51 !J C.w III f11n{J ! Ill '"11b(,11 /1 Ill. llllllf -

'i11u11frr1111f11 ""'''""""f""'tz•1111fd!1u'i1{! 1f1111•p 1f 1//1C.tu l1111 d: f•u ·1 /1r111n'"tr11111'f­

'jtf,rf1 "''l'Jb9111(rltm'i, ;.mr/•1• 1i"m11f1'b t:.m111ntl1 1/Lf'"'"f"'t:,,,, ,fz,f,I, L'i, w111/11uf 

lf/1U1/;111ltf"'J./!'i,Ll'I! ::.1111/UJ11w11wlf?'"" fdt,,,'j,l' ilnwf11t •l/1nwl11111f /1'i1 

Tf"'h•J111J [il111Jm{d1111•/111J, hn111f"'l'",'J'/1Ut} (11111u1111l51(1111/1 1//1tu11f1/.9 t:.UJ'i1-

'l"'f"" °'f'" J . ,,,,,,.L,'J'/"'o ) f, J.,,, ti.fw•J •l/1C.111l1'i1!.1.,,11t: 
::. 1111/ 11ru'" I"" I; 2" 111 (ii t,,, 'i, 1/ 1~ 6.u1I;111 1f 'f "'111/ 1111 df11u;, :u l 'i uHI .p ~' f; (' /1 {""" -

I''"'t""" l''"~'bf'l' i),,,,f"'''l"'""'"1/11ru511111f /,'"11 1/j.fi.wl1f1 11/1uu1111111f111 rf 'l, ;_ 1/11,,} 

11111rndf111111 (''" ~ /1 'u fHlll[ U1'1{'" ! 'IJ/1 ( ' f,~q :. b 111/J '" 11( f; 111 UJ •>f r1111 a'"t11u t f1'iJ "/ '"l ''f Ullll­

h L p f1 11111i1111.f1111111.r'"'t'1 1/1n1frn/uJ,,,'j, 1fw11/1h 'l'"'lm1frwr• lt"''l.'fb1111. t:,,,,J·,,,,, 
I 'j, Ill t III a IU ,)/11 m ,J'j, ,, "I"' [Ill/ "t, ,, .,,,,, fil.<111h /, 'ih I' JruuwfrC.m ~, ,,, 1/m1/m /11111.(IJ t mb[!) 

UJh~f'"'""z"' I; •i/1Jf,l Fe-Fe;iC 11f111ml11f/1 •L/•f.tnlt/' 1rf1"''frw1ff1'i, (w2/11.Vll! ): 
fl.tu w 2/uiumwh.p/1 'i1"lw1111uf1'j, I; t}UJhn{dwh1111 1110/11iu1}hwtf•'"t1 "(n11-

''f"'m'bb r•fr ,f 1111,,n uw 1,,,, 't""" 1,,,, tf•'iJ 1.,,, 't ""ll' P tlibr /• u1wm11 b I' 'iJh 1''1 /, t:.'""' -

t1mfltm'b'bbr/• 1f>n1fr11/11mfdt111'b l"''/1/1 ::.bm' 'b'"!"'a '1l''"'b ,911uf 111a/11UJa'"t1f1, 

/thJ._"fb" bUJfL unqnp,,,/f'"'j, f11umhm.[•'f'i1brp "l"'I'111.hu1f1rn{iJ ['"hf/ t:.iu1j11111iu­

r"'ff2nrnfd t,,,.-,, 1/f16.UJf1'1 "l"'!JUJ'i,'i,b11111.1f: Qt:.UJ'-[tnuUJrlU'12•ll/UJa r/'1-6.UJlinuf 

( J/11r[,,,J, J/11UJ1fb'lJif.UJJ, "'""l'. if.f1-6.iu~mJ "fl"'uwfrlt 7MpnrJ,,,9f1UJtfr b'b­

fil Ul('~i/. UJJ £. UJtlh) "l"'l"l"' U1bbf'f!. f1m hbbUJh UIJl uU1rnti1tnnL('UJ /, J /;bmb.UJ­

P"'r, "'u t.1uwl1m/fl I'" 'iJ'bbr ( w 2/11. XI-- XII L XIII ): 
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'.!. 11.Ulu U.o· 't, U.B I' 11 Ill ll'l!llU.~)'t, lil'li lfl• t1 r ll iJ Si' lil' 11 ::-; ilJlPlJ.'11 

ht!. 1.lJ . S ' llli 1 f,._Uflll'lt'11bl'I~ 

[ ,1, . .; l-,) -111 ,/ '" r :i ""; /, 5, 111111 r /'Ii l ' J> "' ~, '" 1,,,, {rf !, "' 1l p '" ,} /" 11/f> /111 "!"'I',,, -

'"1111111,, 'I "In'/"/"'"' 'i,/, I' f • .f j11111n11111:•11111111 "' ("" ~,/, f' /' "I""" 11 h /' ~' b I' I.': 

/•'"t, ~,,1 /,,, t, 1.i,,,, ,)' I, ,. f; 1,,/•u1) 1f/dff'"'""I"" 11.,,,,, ,,,,,! ;.'!, "f.'"""t'' r'"t1!1r1/1.'J• 

Ufll :jllflll ' H / t 1fi1 2_ lll f}/11u1,~l1fa f1UllJUllJ-(lll!_{Jl'-"<i_, 111-6/cb t:.1111fh1f111111 Zn/11111111 tf I; 

(/,1f,r1/1111'1 /, ,;'/,,},,,'j,,,, rJ' 111ln1if1111j1 ./!"'~1111/fl'' OJ,·O:o- f1.'1 1111/l1lf1 1111}{:1111,}/1'"11 

"I'" I""~""'' f; l "'· 'I'' "I .P '" ,f ·'P !. r· /1 "'f!, ,, t' u1 /,,, '"" r• ,,a,,,,,"-r• "' l f; .-,, fl ""I"' 'It' I' l · 
f!"l"l""/1•5.1 ,,, !, t:,l,,r1111'"111111i" I; /1 'ur'" 111!11/h 11~11111.f I; 'll'""l'·L (1/111/,J1111nf1'1/'!J 

llJI//: [ 111 .'J lllf) /, f''fi"' {11/ 111 .i fa], 9 ,I, if ft 'ill/I" Ill f.l: 

l/.!"''lf 11 m/ . 1f f1~1 i.'~1/ uil,l1wn /1111u ! f1h (0 ,02-f1.11 1f /•L ?'' 0 ,8of'1 C "f "'I' 111 -

111u'i·111; ) " f'Hf"f"'"''"t1b11/1 ''"'!"" l1m11111wb /""'l~u19wJ ( f/>l111/1111f1.'I f, '-'{Lu1f1-

"' 1'.'I, f. 1/ •n Lit'" n /111111 ( /• 'i,f/u l'' 1f ,,,,, !~' "(/," !fr m f1.'I, '.b111t if 111 L ff ""'"'I-'" l f/"is'iJb­

f'/1'"11 L'' ''lh" 1/1111f1 .'I f, /; l ' lfl"'f"f '"l f1'iJ !Jb,f L'"t1111/1 wf1 fl' 

''fr111u11/;ln1/ '.1111111Jw<)I1Lrf1 11,,,'iJn'J,{' , 1/f1-6.111!./1 11/""'fl11.11Jn1/ t:.l1zu1n1-

fd!'",fl' il "'f'/'11' I; "/"':'./'I "'t" ~u,,f "'ti' "f",l"f'""·/1 "'"f""·'l"""f'"'tf1h fJUJ,f 

i/i "''I w1f1'"11 f'""/U1'1(''' ·' ~J /, ,,,, J!Ul .-,,,,,,i lll~W 'j, c,,,, I"'' r ,, {'"' [rl tm .-,, r: f>J mh JI/ l n1/ 

"'l'f• /1 ~'J"lh" .-,,,,,1, 1u11111'ua/;'i, ""'l''"'t""" f'"'lf1'i, P""l'"'fr/•z'i1bl'f' C.u1m~nL­
(d l"' ~, 'i, /, l' I'' :../uf'i,,/ bl" if 1,,,,,, 'iJwl1 n •[- U""' ,,, i1" /, 'i, f, 'I I"" tfd '1 '/ t' w, t:, '" 2-" 'I 'I"' J 

t Tl(lll ; f' l 111/11 r,11.11f Ulf'j, ,p11151111f1111 frl.(t111fp 111a/nul1JfiJ1 "flll(>lll_'f1111fi1t'l "f"'f­

ll(llllll" ::..,,,,, ,,,,, {J !"'- ~,'i,/, l'l' : 

·1,:i. ,;f}.,,..,f !!'" !.'! t ,,,1.,/1uJ UJ 1l/11•111Hr/• ''f'uf""51111'fr11.{d.(,,,1, ,,, ,1,11, 9 ,,, __ 

/d ! 111 51 f' "/II 'f 11/ Ill Ill /1 if /1 ,p Ill.-,, /1 1f {; /•:rn .-,, pff "' /f "'~, I) w Ill f/ 11! frJ t Ill '.•: ],}.. {'" I/ 111!J111-

l; /1 ;_'"lib l' /1 1f1;1J111 fil !111 'i,'i, /;1, /1 1/ I"": lf.t,, 'ff"" •p /d1f19 f; ,.1, ,,, ,f J.· , "f' "! n 'I "I"'"' f1 

,ff.. 2., ""' /11m<)51 Jr ./' w 'i,,,, lJf1 111 C.//i1 '! 111 '/(!. ~' /d 111 .'I ' b (' 111 ft mt"> f "11 {J ( "''i1 /, u11f -

f ' "'-{J t'" ~' .9'"!1"''"11i12~1l1 {'{' rflu)w'i1111 J /,'j,, /111// "f/IUJllil/1l1m{d lw'i1 /, 6.['11/d tw'"l1 

!i'"!J'"''f'Z~'h['[! ( 1
:, ·j f, 3 1) ' "i,1/11111111.1f: 'l·w 111f;1tf1 !; 111.ld,511,,.J 2'iJ,,,,':,/,,/ "'t'i, 

11 IH :11 /1' fl fl ll .'J /!1111 ~ \51,'1 '·? .' f l ,n .'H 1: Ill''"' f.J l ;n5.: u.r~/1~1 ,,,.,, ,,,_, !, .. ftJ It.I .'I UJtl'lUf!Ulltf't 

,f/, l ,f/,,)w 'i.- uuf I; fl"'!'i'/"f"'! f'~' ~' ""{/' J.,,,,/,,,,/if'' ff,,m 0.!>0
/ 0 -f1!/ u11fbtf1 

ll1ti/u111<)j~ ~! "l'"f"lf~! /Jl~l· L/fll. '1-''llf J1H• ,f '.l.f"'l''lt11111/1 1u .d
0

11111_{Jl'"~' IJIU!)tfu1 "z.1/1 

,,,·;,11,,, ,fl.' /'"'H"'"' f'':.·11 ,/ t /, 1,t1i'" l ·'f-"'(r'i1 ,q f;iff,~11n/,,11/1 '"r""''rf'"""/111.>c-

5,1,1,/1 11"""F"'.'I'" 1f11 1/ , "('"1'.f'• fJ11"J'"'i1fd/1 f!../1111/ f111u111ul11/f;l11 1{ "(/,11tf1111p 

\111111/rlt/1 ,,,,,~,f,,,';,~,f,l'""r . "l"rf"l""" I' ,,.,,,r,\'"t,,,, ,f /,~, 1,_1,111n'"t1 ('!,J,,, 2.l!. '"l'­

,,,,,,t1b'i.i111;1n't1 a,,t,,1,u 11/lj i1tll 2111 Ill l1nlllf1'!HI 1f I; 111/'f l/lll::.J'111~J'i1h11n</, J!Ulb 

f.1111~1 'r''t"~t'n/ .[>"'t.J!"'t'f'" iF): (;[Jh u1i "tf1111/1 '.111m/r!;f1 2'"l'?J' 1,,,/ll'"l"l'"­

lf'~' ,,1f,Jl.'u111f1m/1 {J,,,,1,,,1.p;,, ,,1,,,,,,,,J,1 11,,,,f J:''"! .J!'"l''L (::,,,,,,,,,.r, 2br1fiu1fl'­

;u:f1,f,,,'i, iiunl f1111f,,1'i1 i/f'f.",'J"'/l /1 "'.\.-,' "f"lf''f'""''' ,(t.2 r:.whr//;" ~/"' ,ff;_ 

11,,, ,,,,,.'J,/•u<} ,f,,,, 1 ~1 /1 11 ~1 !1 ,,j1 (J./6111/, '""/"' 'If"" .p111l11u!;/1 1111/f,1w.'11f,,,'i, C.!11.11 

1J'/1UJ11/1'b ~,f /,,} ,,,'j,,,, w t'f 1f pu1C.111lr/111J .pp wJ [""(d t"' 'i1 [II 
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t+ . Jsa. S•Fe~r p-.,,-~ .. c. /Ji ilN"" •i/.wlf''ll "'C ... r .. c.lo•~ .. ., "'"''"'"-·"''tli 
"ffl"··•r"•t.,.•-.r-"' 

·1'8 ... 11 

<\ •z. 60 Q,,~, 

• "o r "' .. "' 
••• "' " . ,, 
&o f 111 " " 

:r 
, .. •• • 
,. •• • 
• • • • . .. ¥ ~ u ,. u ic . .. .iv .. 

• · -· - · .. . .. i . -"~· 

t-+. ~'· 'fUt-Mil~Jt , ...,\,..,+Jo ,.,,J.. 1tL/1/"L'tt/!. tu.tf--J'b-4/.'b "T'"'U/U4_,...,,,,,.~ 
J"f--"~twtw'- -<• .. +•i.. /11""'-''""r> f1-"L¥ .. "l.1'2""rfo Jlr.J .. 1./11-"1> -Ir/A#' 

U.t" ,.rwtfi"!t! (t.~. Ml ) 'l"'""'!l>fw<I t o/•nra'i.wl1w";, u•.fJ"'l"''r" ~fr­
Jw'i, i/r"'• ·,,,,r i>iurrcu1ru.,J f "f'"l6u ltrun'llw~.tt-f-lfw141fowl./'IJ}7 .rpw11w.~rn1-
/I ["' 1J .,~1>1flflln1../J Jm..'6,J 'J.f.r-,rcuJ"itl,pft 6.t_itttnjl JW";, .J.w1-t WllfW.flU (9.t fl, uAMf­

~WJ<ltJ/t t· wn fr"•tP,. n,.Lmfl1w.fr <,/,[U'u<fl1w.fr D/M?.4/, npf'";,wt• ~/!of• 

l"'I "f"~"l"""/t l1wrdr••f'1••"f! Ir 't"''t.-f>"'r ~-qJ'&1 \wlr . 1.rw ·w1( J'lr- . 
/owl.H.,,~~'i, ~wmtn..P1••t.t.hr/t p'lm•l'"''ll'br/' .!Hm f' tw'i. ./wu/t'f., · 

t.~. ao. Jftt'IJ"Jw1> '''*·'~~ ·''P"t"f. i:•oi'r"'.,. .. " J 1o .. 1. . ,o1 .. ~e._'r1t 
fllAJ•T• ~'llJ"LlUU/~~ JllM'JW'ff'~t,,,,JI,, ,...,t.lf'~W~llUlt {-f'-/'i,. .. ..,p, .. 'o lrf"'2"•"" ,;j.t./~ 

'f..1;JLw~wt.n;J '"''"'!" .l/"trnw'bw1h/> ,/hfln'f••f •rnz- ./ bi. ,,.ci/­
l"'l "l"~"I"'"'" wJl-wJIJ,. .Fnmw•f•r "'lwrn•IJwtn•Pin•'£r:• U1,_ fuL,frl! 
111.1..JbftrL ~1taf111r /r f:.w1qr J1Ar1/cn~ J~ftf'"'ll~f"'.JJ'lllnrw1n1J nrn2n-1..J /r\, 

:,~hrf'm/> k ..,h ... '""'" ., .. i. •• ~ ... 1,.,,i. ~wr .. r1'rn•fll"'"l!' ?.,, '1••n"1" t nrw· 
z t.1 "'J~"'tw.fni{, hfl/, o"'l&ru•U.•ri! rw•/wl1w'£f>'b .f~rAw ... n< t • /l1u '-• 
1•••p6rn•fJ1n·1''it uu/h11' '"z"' t,u.rhtf' t nr•2"1· /,flt. ~wmw1.~f>J!. . .t-'i.r-· 
'1/>ww~n.,f br4"'!1"'l .,,buw7wzm••" b~-' ..,1n,tfi"'f' ~-.,,/>l/f>&r/t J..,~£rb- . 
_,.,,,,., .. ,/ ~ ... .t, t'1 .,,41,,,. ~"'""'r"'~ ""''· ~,.r,.. .. J.'i,.p o.,"""'l" 9dw· 

'""' ""I' •,(!• ""l"fbU W/'J a-10 t N'/<ofw<I "~' IJO • ..,,/, 
U.1,. " "fl•v.f .Ff>w~"'i</."'''41""1'/o ""'f~"'n<pw1/'b ~-J' f"'f"'if'u 

l'"''l-1rh'i."r1' 11-"-'1c •r•z"t•• "-""'r .,.,,..,,nr.f··" 1.f. .t..,t,r,..f1'· 
l~ 



mwftp O~nLlJUlr-J PftrnJhmrf!t Up .ew'bfr ur'b'lwJ wwrp.bp nl'1'111Lfil !"' 'b­
'bbrnrf t.wzr/_nLJ h'b .eiu'itn'bp urwrp.hr umpnt t,u1mrm1p'b pm'lru'lr/tl_hhrp 

rfriu f!'b'tw" riuJ ru'bmJ'hl1rp [ii Prf f!: ll1u [ilrf brl! qt.iuJ UIUf.1UU1JUU/uw'bb'b 

urrf1iut uurrmftmmrru1p'b PJU'lUl'ff'PJ'hbrP mnl1nu'hbrf. Jp~p'b {Jqwp:w'bwftw­
'bp'i11 Orp'biu~, 'h/1· 60-nLJ p.brrfw.! 'lbUf..f!P r.,,,,Jwr 

0

.ew'bn'iip 100 pwJw­

'hnLJ'i.hrp9 45-[! 'J:rwr/_mJ /,'b Uf.bntf1urp C.wmfrft'hbrf!• fiuft 55 Jwue' lp/J­

rpmp, l,/,ui/,wUf.bU1 urifJUll Uf."'1Uf.WU1P ,f/,'l_ 45% Uf.bntliui t /, ,'j,'}°lo' lpb­

rPUll (UwftUIJh r/um.,,r.blp mifJ"'l'hbr UUIUlhUl[llL r.wJiur ru'&C.rwJbzm t 
IUJU t_wifinLJ'j,f;rf! 'trft'hb[ Jfr .ew'hp UIUIUhJUl't JUh,,UIJ /, nrUf.fW Ulr'IJnL'h.IJ 

f!'b'lnL'hbt "'J'I l_•ut/inLJ'i.hrp "PtP'h [ilrfwpu1'bwftw'h(!: s1;,, "'Zfr•· VII): 
lJrp nrnzrf w.! t Uf./mtf11nfr b :p brpmp .IJUlhUlftp r.wrUlp.brnL[il JnL'hf! J 

w'bmbubtnrf lpbppmmJ •pn'hrfmz wJ{uwJ'hp umftwJnLPJnth[! (0,0060/0-fi 

tw+ t). /, l't11m'hb1nrf, nr Uf."'1Uf.U1U1,. ""t. wJp.n'J.l ,U1tJfr1wdfi'be 'ltnhr/_mJ 
t Uf.bnLf•urnL J, /, np fPbrfiurp nL Uf.lmtfiwfi mbum'twrtur 'tzfin.'hbp[! t.wr/_w­
u"'I' b'it ( mwpp.bpnLfi//nL'bf! 0, L t ), C.bzuinLfilJ"'Jp ftnrnzif/i urrftwl Uf."'1-
Uf.U1mp J hp_ Ul(tfuwd'itp Uf.1Upnt'hwftmfil1 l1Lhf!l Ubr orfi'btuftp r.wJ "'I' md­

f.u.,,J'bp .em'bwftl! 'ttfr'hp' 

C- 45 . o,s -o 3r.01 
- - I V 10' 
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"ln'1Uf."'U1P J/,p_ wd{uwJ'bfr Uf.U1pnL'itwftnL(rl JnL'b[! 'fPLnhhLUlf! {ilnL!l ftmLU 

~2'lrfaur nrnzbt mrflwl Uf.11'1.Uf.utLnp ftr/tu•MLUftw 'b ftbmltpp I/Pr.Cf!• "r"'h.IJ 
w"itC.rmJbzur /,'j, "hrw t,bpJwJztnftJUl'j, /,, b'bzmJnrf UIUl.IJ Jz..,/1Jmh p_br­

PIUUUl,,6.U1'bw1fi'b nbJpJ'hbpp e'hmpm.fl1U1'b /;iuJLUrl 

3. 'l.nPU'.U.l Ju lJ.11-\Jfff>P')>'bhPf> Wl,')>b8f1M().80f'l'l.C. 
lJ.(JJuU.tJ\JU.Bfl\, ()}f)'l'QU.St.brfl usrnt~IJSOflPU.Sfl b\I. 

t,U,SIJUf"lP-Snfl'b'bbPfl \I.PU. 

f//n'IUf.'u1n'bbrfi 'bnrJLU[ fuwn'bncr'l'iibr b'h r.wJwpr/_nLJ Jwit'lw'bf!, 

"PlP!!P"'J [!, J.lm J Pf!, ' f{inulpnp[!• p'h tUJl.u 'bw£. fil[iliJui.!/1'b l!, LU'lnmf! /, 

tru1Jfi'bl!, nrn'h.e, /•'htUf.liu 'bzrfb91 'lrm'b9 JwJw'huiftlU'tPs wrmu17rmfil1u1'b 
urbfu'itntn'lfitu'twit Uf.pn9bu'bhpp fntp.,,r.wm'tm{ilJ11L'i1itbrfi C./;ui/uu'b.em/, w1u 

t,iuJ "'Ir;, .eui'b ... t,m[il1wJp. qur'b1/mJ b'l. P"l"r "l"'1Ufwm'itbrft Jht_: 

IJ.JfuU1d'bw1fi'b Uf.N'f.UJUIUthbrfi Jhp_ [ilrfwrfti/wd UlUlrf'bpp r[brfi'b UUI'>• 
J111lkfa lllf.LUpnL'bwftmfil1m'b'b (;' 0,7°1oMn, 0,50foSi. 0,060foS. 0,()1J6

/0P, & t't 

.ur[lslfa J?Pl .ew'bLUftnL(rl/wJp [ilfilrfw.!fi'b, wqnLn nL 'lr"'dp'h1 11.l'l /uwn­

ilnLp'J'hbrfi 'hzrf wJ .ew'buit,fr9 wrf bLP Uf.wrmittuqrfht11L 7hUf..1JnLJ Uf.11'1Uf.wme 
1;,,,Jwpr[nLJ t tbqprtJ.wJ: 
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U'wGqmGe ftprwru/nLJ t Uf.n'l.Ufwu1e hrftw{Jfi o.1Jufr7p9 £. brftwfilft 

umc:Pfr11fr9 Jw.erhlnL '>w1l.,,,r: U1u'b,,w'bp wq9wft9nL[ilJnLb[! [il[ilr[wd'bfi'b ' 
Jtf,fpfr'h u11/blp Jb.! !;, .put'b hryw(rlp'bf!, "'!'I Uf."'u16.w111u/ Jw'b'lut'b[! 

br1fw{ilp opufi'IP!l fulnd !; [il[il•/1u.!fr'b, brftw(Jp 11nLtfP/rrj}19' .!d-nLtfp £. 

wn.1u2w9hnLJ, t MnO /, lv\nS: 

FeO+Mn4MnO+Fe, 

FeS+Mn4MnS,..j_Fe1 

IJ'w'b'lu1'bfr o.euP'll! /, umtfP1''1l! JwuwJp w'li.11'iinLJ b'b fuwrwJfr'li, 

1f wuwJ p J'j,llL,f Uf."'1Uf.WU1,. Jbr_ nrUf.f.u J/,t,nLmu9r/_wd- uurrnLyur11Lrmt/t'ir 

/!IU'J.IU'JJ'Pl.'j,£r, tb'j, 'f"/w9'bnuf r[ur1uh'ltui/.n(' 'f/nLf'UIC,W[ uurrnLffmntrwlfr'j, 

P"''1ui'lr/tt'hbr: U w'b'lw'he J wuiuJ p l'" .!rf nul t If. br/minul £ pwrarui9-

'i111ul 'brw (Uf."'1.UJWln/i '>frJ.IJ"'t/t'b fw'lfi) i.Jmfrrn•fltnL'bf!, C.bml.wUf.bu /, 
UJU'J.Uf.'"urp U1JrmfilJ11L'bp: IJ.('h JwuutJp. l"L.!r/_nLJ t tw£. 9bJ£'hui/tmmJ t 

'izqw.! .IJW'bmftmfJ 1wJ'p Uf.!urnL'bw'tif f.tm, 'li1Uf..1J"' J ftwt•P/t'I l/r wnw-
f"'9'bm J1 ' 

Ufttftgfmi_ue, r;,.,, J'j,Uf./,U awnw1n11f t nrUf.lw UJ"'lUf.'" ... ,. o.puP'IPl. \ 

Upffi9pntJp OJ?llli'lf! C.pJ'bwftfUi.nLJ wh9'bmJ I; fuutrLUJ'pb: 

'l/~'lUf.'""'P Jhl 'lu1'krfn'1 ul'1l/t9/t"'Jl! Lfin<ff:':J 1m.!qn1J t lf.br1/imn1.1f 
!.. P"'rarui9tm.J 'hriu, t.burl.LUUf.bu /, Uf.n'IUf.'uu1p, ,.,Jrmfil1m'be: Lui ( ufi-

1/t,9/111LJf! ftwJ hput .efr.!frut~ut'h 1fpu19nL/iJ1nLhf!) nrUf.fiU Jbq11LU1U9r/_u.tt} 

uwpnLft111111rui1/t'h p.u111.w1r/tl t/i 'bt,1uu1r[111J Uf."'l"fwm'hf.rnLJ1 

Up1p9pmJe !.. Jiu'it'l"''bl! Uf."'111/"'wp Jbp_ o'lmw~iur {uum'hmr7 -
'hhp b'u1 

tJc}m.upe, Lt. ~nu~rnrie• p'b'f'>ui1fw .. w~f!· rfurw'bq1u1fnr /uwn'b111r7"hhr 

1.1', hfilb 'lf''"'li.IJ 1.'-'h 1f1n91/b1 Uf.n'lUf"'"'P .lzwftblfrmfiltnL'b[! t,Lnp.!1u'b Jfi­
tn.9nr[ piurbtwiJbtnL t.wJw;•: UamJp.[! /, lpnu lfnt•f! Uf.n'lUf.wurp'b b'b w'i.9-

'bm J '>u1'b.ew'h1nLfilhrfi9 £. r/_wn..htP.JJP iu Jf'J u.1 '1 w pqwup,e'hbrfitJ (S0 2 }: 

{Jc}tfpft nrnz1ul1p /, Jiu'b7iu'bfi uw1fwif. .IJ'" 'hwt,/r 'lbUf..[!~·J Uf"'J.UflULnf! 
'f•un'bmJ t zpftiupbqm'b, nrl! UllU.IJ r/_fi6.w/[nLJ 1u'b'>'iJwrfi'h t ~n./,[I l,wpr/_w­

.Jp 1fwJ' ~'j,zJm'j, Ulll'l:/s!/rtL{J /Ul'b IU.Uf/ 'i,Ul/UUIUf.UI mrw uu11/u11J,/!f! '["'(''Jrf mJ 1 

•frzr'f.nLJ !;1 1-m 'hz1u'itw1tnLJ b ,,,. ml'IUf./tufi Uf.N1/Uf.winp9 1.u'b '>"hwrp'b t 
'ltw'br/_wJ .e'hbr t,LUJ "'"' "'" .p'bh,. Uf.WU1f1LUUUlblt 

l';pftu1p.bljnL'hnL{il/iuh l;mfil1m'h(! r.bm/, l"'l'j, /;: f111ftw(rlp' umtffr'll! bp-

'twfilp /;/Jm 'wn..ut'[tit9hnLJ t nrnz .ew'bwftnL[il 1wJp 'f/llLrW'>ut f /;r/_wbq1nfa-

1twft1Uh fuuin.'bmr'I• npf! p/nLrh'lw'hmJ t 98l;°C-nLJ 1 11.l'I tr[m bqmfiftul'& 

Uf.11'lUf.U1111p anLl"''lUl'bqif wafr Uf.h'JU19J w'b [!'b/i}w9.enuf "'ruruiJ 'lif n1J 
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J, 111111111,,f1•/1111/ I; :.111mf.l1"i,/,/'P ,,,,,i),,fw"i,'j,!,l""'f /, f'i'"['/,,lm'iu11rf u/i.ir1uu;­

~ruJ~1 1/L1'f! _ _l1'b Uf,.,~,1~1: /•uf/ d1t1/1111111151111/111Jf! 'flu1h11L:f /,'jJ 1111/i.-lf' r"'f'(J.f' 

E/;l',f,,,.,l/lf1lw"i1111,f (1100 :--1:!00-(): ff.!'1- p_l•1"f"""''/rf•mb11uf l;rfml1l1mf.lt"'~ 
11111~1.'/1111! ~ ::;f;11r1Lf/ 1//1fi.1ul1u:_1i", ;1..,,,,t,,,,"1}:11 ::..u!111fr!;~j/1rr/1 !.1fr2l1 ~·1u:1fl' JJ 11 L­

J •u'ii~r; J /; /, IUJ'f. r11l.1111"1f"'"'';•11!/ ul"'/"1."-!111/_' l~'c:.~fr~1 l'!l/11:._dbl.1,/1 i'"i'll:,qnr_-­

/J ! w '.·, "',,, •i /! ,,, ( I"" I 1/ m ,r l-: 
•fl , r I I - I /'-' r . c < • r ' 
'n1;u.1u111111 1 ''2- /'"" 1.:1111ur1 J_H11.'1111.1111luluu p ;/cu.'tlj''~'' //1•'iJ,j;u ,,_f,u;· 

!_~,, ,f, /1hl:.11l•11 11.1/"l!./11 <u;_1f 111tl- ( 1,, h1,f1111{Jf1 u111L-l:f1'l-lt, 1/111/,11ul1l,'i..J ,),j,,, ,ff,,'! 

;,wb'l!'" l 'l"'IP" J111b1m"i11'7 "'"L ·'?,'111-fi •//1lw~nuf {.\\n'~), "f'f! f-;•/m!,~""/1-
l11ulrwh 1!/1111~111li/1u')".J! lf' 11:ru11r_su,9'i,,,,_J, 11t'u/1 ~"'i'f,,,,~, !'u'f'al' ?'~-/·~lu 1111ufr­
~111'i1 ( 1620°C)_, 11111111/1 11111 UJ'"fU/111111/1 J'h2_, h{d/, ._'/' 1r1~19f11 /111.1';~!n 1f/1'i1 

1111u1f:11 I; 1fh//!lf/11u.'11Jflu} 11111,,1111/111111111111!fr~1 /11111/U.lfJ-['/'t• ''{'~' u1117/-/i.i u11!J~l!'"~' 

1/111111blf'"'''"'l' , .. 1;: 

<» J ,r r ,, u1•u1,,,, ~' "''' ,,, {J .<"'-'ii l! c,,,"r 1, .r 111/IlfU i' UI,. .~r L l' 1; Pi, !.l liif I_, r' l", ~' 
l1n~11/l•1""n11~1hr•"1f "'!"1"'"lf"fn11 111n7urwm"i1f,i'/1 ,ff,[_ (1!/1~1.'/' (),/.J(;'' ,;)• ,,,,[/,~ 

1/1 J!i'1- I; C./11lb1u1/1!1 ,f 11111111/1'i11111~1 /, l;ll,/1 ,,, 1,"-'•/11.11u11r'u1~_/'i1ljpn1.1f '"f'""''­
'1111/111<) u1111luf1•1111'i1!;1'fr :fl,2_ ( 11u1;1J.1111r•~ii; n/n7_i'funn~1 f,f'"''f' 0 02---0 1 ()~·fl n• 

''"'[ "f' :11 't~u!/ii L f"" ff\ o ,0-J. _fJ .o:;i·1;d): 

{f.f 11 ,,{,,,-,, ";·/1:1 "I rr7u111r111i,/.,,,,uf ,},J-1fr1/• "!'"l"'''i1.,f1111(i11")'l' 7/1ww­

''"-"!1Ul :.,,.,":J'i"' ,r L- o, 1.1.f,_11 ,r /•b,.J, n,:1•1
·0-1,, lf.!'1 "t'"!''f'"'"'i,J,f'f' "t"'t"'" 

~""'i 11 if i,5, ~:111·1 111111/1:•/"•'/1 JH11f:u1'lf11/dJ1111J"p 1fur~1q111~:, ,),)n11fp[' i11u1111/u1J t· 
i/111fu11.ul.1/1 111"-lfPfil.f' <\!1111/, "f'.1: 1111;fi"l/t11{J!1u~1 ~/_,~1/1111'11./..1111/ /!"'/n"':fr11/ 

1f£.Ulf/1f1u~J dn11fu1L1uf; 11!~1 1u,'J1/1111l !; '!!'"f'"Pf,/; tf.:tll,~li1/: 11~u.1 .;~J11•171111/t1flffl-

{dl111-'i.1 I; 1111ul/i1.1 UIJ!fl'f""/.1 t!/111[ u11u111~1b11/1,1,,1 "/l.l!!rl(tlll:!uil/u11} 'll1111111ll1/1;111 

{:., !· 1f'i, "' l111•"i1111 ,r h II["[ UI L ~I/, I' I') ,r 2 '" ''" l "'- •u•f m rulu1111 bf, I' /1 "I"": ::. "''t" ,,,,,,, 
11-11 "[.('""l d"' "fw•/l1hwi3./, 'I-"' 1111 bl1n•1 111mzl"lh 111~1~h1111•/1b !; 'l-wl"'!.h11ui 

7f,,:twlf• ,f 2,,,1,.,,,r~. m1/u11,,fw111bbr/1 •!r•w: lf.t" 'l'"l/,f'""r ,}J,,, ,j,,,. .;,,,,_ 
,f,1 pt/1111! I; n1•u1b11 uq1111ul11ur /t11l/l!~llllr111: 

:hnu.}np)1 ,{!,,} .[!"'~111dtfr (0,1°>f•11 1111/l•f/d 'l-'"'!-1""'' uin'l"l"""f' 

711111'is1111f l- ,,,,,,,1J,1111!;i;u1_~1: 1'l111111j·".nf1f! l"'')t/i11111/ /,{,f/"'fd/1 (111iJlii'1 6/1;:n 
lf1l111/1J11f1_) 1f/,2_, 1.fb() 1•111/1n1/ u11111:{ru111111f (i1~1r1111ll; I; ~.1 1111.1 1/111~11fu1t11,, 
f1 1zl19'i,111.1f UflUI"'"/tft111 /dtruhr /,, 1f111~1i111/111h 7. r/{'"//'.'J ,'j'"'}[' 7 1., 11 ;i' 1u 1un/1 b.Lu~1-
'uL I""- ,r' Uf 111[ "f "I'"/, 'I-''"' U1 I[! ::.111 ["/ Ulf),, ""/7 /; !J Ill I"!"'~, ,,,,,,,, :, /, (' m"' /i ! .., ,ff' 
l- 2 'ul"l'f"' ,r: 

l~L,,f;J/,rt"''ii '1 11b•f"r"'"t''i'hr1111.f "'l""""ll"fu1•l ''f"'t"lw111fi ,fi,p_ 0'-11,,~ 
•'f>111•/• .[!"'';,"'//{! ;,,,,,1hw ,f f; 0,0~ -'1.'J .J'/•bt_I• (}, 12" u·fu !•1111 ::.p1t'uw.1l•'"u ,f,,,1,_ 

.,,f.~,!"'51 I.. l;1ld1111r1111r/1n11111l'"'b~""/"11 J 111111,11u•;r11/m•Vi,/,,,.., J' 0,0-1--11.r; 1fJ."i1:i. 

() ,(J:!o, o' 

.'lin11fPn111u/ t.1111t11u1111 "ln'/"f1UU1~•/,t'l' hm.(u•!jhu ,)w"w!11uf /,"i1 nf'"IL" 

w1[11inJ'ww1111/1'i1: llwfr.11tb 111/U 'Jh"Jj!l111f f/inu111/1(! lll1Jifwo lfi £/1bm 1f ~ 
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"r'1m/Jw J: 7,,.UJ mh711 '[("'"'"' J I; ,,,,1.1; "'!l 111116/'t" orfi~1ml;' "fr:f1'i.?.1_•: 

lf.t'lu//i"i' ''fn'l''fUJ111~1l.l'f' 1fb'{_ f/nrnpn/'{! C.w'i11h11 I; 11wtf111 J,rftw{Jf, (:"ru­

$/i•lf• ilbr11f IFe:iP ). nf'['· tf.'ul.1111/ l1mt•>1•· lllw2f,r111 'l"'!'a~,,,, ,s r.- 7 ("'­

!' mpLf;: 

fi1'/J1[11,,!pb[!• IUrfn"'f' /, ii'"' )/1bl' "fn'/"f"""P •iilt<UL'flll'/"f' /100.,nf;n11111-­

"j,f,{'/' fcl•/'1~• /,~, ''f"""'/"'5,,,, .f: frl•(J1/111of1~:{! mnmt_ 111{!~,.,,,f l; "·l'",'·11_'!,/,I" 

u; 'l ru11 l! \ ~' /11r111 '111-~1 I,!' ( n l 1f £-1111.u 'I u1 !11:151 {11111n lnu ("lb/; t'}: .9. f1 f.JJ; \I ... f: ,'ii.~ //i1 

''l"'["IL5111111111/J!,,,b 'f''Uf-l""-'f •'fn'l''l"""P ,f/,'t """"''"'5,,,,,f J,1, (,.','EP'/u,,),p­

bf,1, { }1L11f;l1~•l•U11 }: IJ,f'I- l'"l" ['/_' /um(u11111,,f h~1 "f"'l"f"' 11/r ;n.'Jm ·'c} ~"' l,[' /1 

"'t~' 'l:"'t'a>,,,,_,r 1.f,11,11.51: 

ll.1fi,~6"9 1;11/htfi zwm 'f""l"'tf/u ,luu11L'i1111p•j~lhp 1"~,/ib f'/,.,/,1fLf't'"~' 

11,,5n/hp11rn1,,I/, f"'' ,/ """"[]'/'"! ''f"'l"l""""i,f,;•[" ff,,,,,,,,/,J,!"'"i1 /, 1;,1,;i"'!'""i"''i' 

1/ 11111 Ill [rill l1'uli fl '" ,f' frl1,s ''I'' II 11. 'b n I'' {J fd 1/ uuJ ~I 11.1-!111l.nJ11 r· u11; {· Ill l r b UJ 17 .. , .'f.:; 111111-

5, f; 11/i ,n,2 ( 1//.-,, 2J1l1111 ,f "'If, •i• n /um /'M' •/LI''' I' !I {J iJ 1f m .I /1'u /, 'u 1lr;m ,f., '! 111-

't" t•f• p111'i1wl1~1 1111/l1z/1 ,p/•1_ /;1 
1fln1lu/UJ111'i,b1./1 1fhz 'i w'l!'t'/' /, "i :fl.r:11u•1111;1m"i• /"""'~""f"lz.,:,,-,i, '111/UJ-

I/ li.'J ,j" 11J. ~' u• ,, 1f 111111iu ,,,,, 'i1 1f /1 i!n ,qu1rr 111. ,f I.' 

,ff,(J,.,ff• ltf'r"u"11L.fli /;: •l,ml1m1111f,,.,f 

'11(;_,h w'i.1~111.f/, 1fw111 u11//,tf; lu1/'i1 f,~1; 

1/ 111/1 ~11 Ill 1f Ill 1f ~Ill/_ 1f 1.uf1 

11111111y1/:111) "l"'fJl/11.1111/• 

• ' •' c 'I'" 11 1• ,1;11 u1 l1 

:·~L'.!tll!ff'' .fr/ ({11 ~I-

/_;~/•~u1/111111/J "1"'/"1'"111/1 n1u.11/;/!! 11111;1111/1111111 ;111151 /1 . .;111ud;n.: /l 11•,· 'f/1~·fJp/t 

l;111f111fu1t) L~1 11u1!1 l1.l/'"'u"lfl"'{JJ'u<i1 /,,,iubu1'1f19, 1:1.1111:!1 U/'"/:111~·.'H' ft! H•r1!10p 

~/111 111'i1·~!11ud-L;_1n I; 111.;._1u11rr:11..{J1:1,h 11111_r1i'llLt ~11.11 11 u'!'f C.:u:;~_l ~,. '"·,._ 

pf• ,,, .. ,,, 

/"!,11.'J/' ,f,,,111"'"'"1"" l''""' ~111.11i151 ,,, :1111111'1.iL r•/' .'J nr1l•~1u1r, \ 

"'/'"''" 9' /1 dftm rf "'l !• h tf•/11 rllL !J [m 'i1/r ,'J' 
{, 111 ft ~111.1 'pu ,,,,, !' 

1,~. fJ ... 111 .. 1r,.,,t1:;, , /• J 111 1,~ .. 1, r /- :: . ,f 111-

'1 ?" "' t l·~ 1 /•l11/111.11i11111l:,7 L ""'.IL~'' 
,f/;1.11rnrz1ul1111~1 1f/!u1~u1L•/·1H),p/i.!111b 11L'i1l/u 11111!.1. 1l/1~f'""'l' 11u11<i1b1,, hfJn'L-.p '"/'' 

~1111tf '"l~' l.'"1/1n1/ ""l'l"'·:f I., 1/rn:f1n 111111_1f 1:~1 ~1,.1t1~J,f/ ;111111!1,,1.fl-1n1l-1! .. ·/,('/I: 

"In 'l "/ ~ 111 ~' b !' 11, :..p 1/h 1.u Ii 111 !., r.f'/11/f' 1111111 p111..f1111111.r11u JI'~' 111I'11111· i. . .:.,, :· i·'~ .9 b h \ 

II}_ ,r b """'I UI l1u1~1 '" ""' b ,,, r 7 '11 /,I'£!. /u "2 "/'"' ::,,,,,,, "''"' fd ! "' ~. ,,, ·Jl·r; ;," ,.,'j, ;_111 b­

lll Ul J /•b ""'f""'l"""rw~1, "''"tmtbmfJ!'"b[' l1w1f "'"J'""'"' f'Ul),, 'IJ"{""'t''""1t1,, 

1111>/11mo)111111rlt"'-"['• '1[,'I,,l-1'/"n"'! i•'i, 1fi'l'fu•9f11ub 11 '''!l~,, /1'b~U/L 'uu1!, /,],_ 

{J 1111! ,,,, I' nu,,, I' "'-''"'"'-f'Ul ! /1"i1 "' ,. UI 111b bf'['' II rl• ~""'' \ jd,, ,, Ill Pl,,,,,,, 'J 'i.. /, r· /< ,f n -

'/UI/•~ !/UJ'""·!l'[u.J.J'f!• 'lP"lnl1ru9/11ubLpl'' 'l-P"tnf111191fu,,} pnh)1 f1;•f1• ,,,,1,uw 

(1/ml1wb111) w/;1/b/'£! /, '"!lb: fd-1f'1111'11m} 'fl'/,{Jb /'"ln!' 11mr111111wr'' i'"'Jf>b 

wr"'mbbt'C! p'hn11n; Lb "~ if/1UJJb "l"'l''fwwbf,{'j'~'' .,,!l/,, 1u11\"'""'r"''I' 

/In ['1 /I J hmw'l"''I"' b J' pwr:.111 £1[ wr}_[Jhkl' /1'iJ: 



ll.J""'k'l• Clli11'bm11l1r ,},,,,,.,,,,. 1frn.pr111{if-J111h t:,[,,,,/,,,,'b.pm/. C.u11f'unrn• 

urwl1p lu,'i,1,wl'll'/1,~, 1f'/11u1'b 'fl""~'.'Jfr9 ,;,, ./!w'bf>11['1 

ITJnrfui'""'" 1f'/;;i n~ 1f'/n11Ul'l'"flw'b /11•<.n~111Ll"f'j,l,f'{'• "i'fr'bmf 11/1Lfrl1tu111· 

'j,/,f'['• uu11f/>f.1f'bbrl!• "Jl"f"f'i,!,f'f! f, "'l!'i,, furu/11111/,L"'/ "tn'l"f"'"'fr t:,,.J,,,_ 

fi/-J"''i,f', Ji2l•9hnuf' /,';, hpm iu1f'11111/J1111'bi', "fl"'""'/1~111.fiJJrtLb['' f.11n{iJ 1"'~'/'' 

'ffrJill!J;("'~""[ltm'b ('.nr/i11udn1frfJwb) Ltm'.J,,,'j,f1 b "'Jl~ll 

'f•11h/cJ/, ftnlnf' /11u111h•11 f"l'bbp[! """'£' 1{fr1".wl1mJ phl1m'b /,~, fruit 

m1u[! r/p6mllm.J' "fl"'""'/,/f' f//n'l"f'""'" 'fl'"~1tf'w'b J1utf'1ub1ul/ 'JPUl~l,J! 

iiq1/111tf' /, "''"t"'l'"'Pfu1/1111f' /,';, ~,..,,a,,.r,,,'!, "''l'Jn•filt"'tf'p: 1'f""~'fr!J u1ur111· 

rw11u11/.,,J 'fbmuJll' pb,,~1u11/nr"1I'11 "'l'f 111b'lu11f'm11/,rl! J,,,,,1111mJ ,,..,, nr­

Ufbu l"'f""".tbhrfr r.,,,,fwl1h~""rn~1frJ_'bLr1 S1flwl 'fb''li'""f' 'fb"'ml~'l'f'f'• '"l'l 

111b111.pn1/ 11u/btp .'J'"rtr L,,,r'" ,f~,f,,,,. "''l'fl'.'l"'f" ["'~' urwl1 l/"'f'"'l /,'j, fuu.pbl 

/, 'i""'l"f'•t' ,;.fr2l"'l ,,,f,,11,,.l' 11,,,rn'l M, ""'"'"l/,L "r"flrn l:,n'l~""')m.fl!t"'~'' 

fr'biUf'"' 'j,,,,t, tf'/utf'w'b i.u14•hrp 'l"'r'l"'9'f,,,'j, "''ll'!"'l''bbr" 

S<f lwl "f"'l"f"""" ,ff,'l. "l ,f/,.,,.,,,,,,,1,,,,'b {11wn'bmp'f'j,/,/1fr {Jm ll"""f'bffr 

.ew'biulll'' J/,J111{J.1m'b'b m J.1,£! 'l~1u1C.u11nl.l"'· t:,..,,,fw11 "'l'f- "fn'l''l'""'P Jfr/1-

r n "{,,,,,,~/,I' I' t:, ,,,,r b .I Ullll m ,r r. ~I /11 wu 'j, flt 1''1 ~,,, r /1 I;.,, w l nh w 1fi'b ,,,,, 5"f'l w 1,,. 

1:,1,m trOCT 1778-62): 

'Yn'l"f"'"'" 7lirU1"'[!"'.'J'f'w'b ( untfi'l'""fr •1r1/1'b 1f'11111frl1 l'.l'r'lwumfr· 

6.w'i111uf'), l"uf'J.f' lf,t"f''""'"fr-6.m'bm ,f l1pl1wi1 "i'"t..L1m, "fn'l"fwwf• a,,, 1m­

'lm'b'l4 w<l fr 'l"''j,? '"'! 11w11b'l 1lm'b /, w ll "I"'(,; w'b'bk{'r C.Lwb m'b.prn/ 'fl',,,_ 

'buul "'""'lru'i,11,,f' /,'i, /11·•z"r"'~"""f'11 m.filt"''i,' hrpluf'ii' qfr•f•f'tu'i12mlunw1l.~1 

""'r"dl"""r"'' fr'bml•'i111f11/ wJfr11nrJ'bmr1r11,,.,f /, "l!"f"l,,,!J""f'' flntnr'b l;l 

1{ t1t,,, ~. 'l '"''"I' b rt.."' lfd ~,/, f' /, ~" 

hlnznrmC.w,,1/111 I, ,f,,,'i,1,,u\wmf1~ "fn'l"f"''r'~'"rfr ""'"'"'"~ "f"'!'f'ui'L­

'j,f,fl"',r npn;1JruJ ;fL/u11,/,/.t1•11l1iu'b C.wur!1mfilt111'b'b/,rfr H"'9w'bpz'b/,['{! 'ff1bfiJb­

'j,11,('i,"u M1, '""~""/~' /unznrw~wm/1'1111if1'bf1 '1.f1'bm1f'frlt'"~'"'j, •f/1tf'w7[wLfd1111'bl!, 

,,,.,..,,,,,!/ r.wr•/mrlw1f.'i1 i.lmfdp•'bf!, w'b~.,,,n,,r.,,,,, m•/l•t/1 1fn.f'r t: 
'(fr•pf' UI 'i1; mbm W l fr~I 11 fll (' r11 l1 u1111 rw .1 fr U1'UU ~T Cl~: ill',.,, ml1m [ti J llL~lh UT/h I; 1 

"I' b/mb11111nfr•ffrH 111!/blw9uir} {fob['/1m{" Jfr~1z./;•[mbf11r>11fr71111fr~1 u/n'l"f'""''i,/,­

r fr 1f' U 2_, b {,/fl' n r'/ U1 [ fr'b "''' 1f'l1 'J, mfr w ('' t:, U 111/; 1/111 f, If 11111,'1fUI lf1iJ h /, r11ttf'' 1111n'b.j! 

''ln'l"f'""'" 4nrtf'Ull '""l""ll"'"'f''"t'' 'l!i"fJ'""f' q111'b1/md /,';, "fl"'tfrmfr !),,,_ 

mfrl1fr 2"'['f[!• nru1b11 1111trml1mm11u1tf1'b l'""l'"'lf'frt'bf.,, ,,,f.7u1{nrifuuf' /,'j, 

'itwl1 .,1t.,,1frmfr C.tu111/1ltfr ~,L 1,,,,,, ,J, U.111 '1[,"f.[!"''f' 'b1111'bu1lw J/,r) l""fim/ 

'i,,/,,, 11 ,,,,r I; "fn'l•'fw"'fr r:,,,,{''/1uJwifr'I, 6.L"'fl!'" 'j,['• 1f'w~1w1(w'b'I, f,rl' C.bm-

1; •/ mblt m n fr 'f'" )> ';, Uf,, 'I "I,,, ,,,'i, I; 1n~1b 'i11ruf' •/ fr'f ,f"' 'bzmb m,,, i fr'b 11ur L'"' Ir 

111/TJ flW 1 

UJ /murJ'bw 'lf'l1m1f' {! ''ln'l"l"'m}1 

1f'M1'b I;: IJ.J/11,,,J'bmr1r11J.,,[, 'lb"fJJ'"J' 

111z/'"""""I ,;,,,,,£'' ,r,,,l1h1,f,,,, JfJ['• nr'b 

140 

,.,,r h'bw 4,,,,,,..,,'I:'"''" I' w rLU"' 'itb rf1 H 

'"l ur'b111 .r I; 'lb"''"l" ,,,,f'l,'i,,,,~wrknr 
w2{11w m1u'b.pfr "f"'f)fr'b r,,,.,t;.,,,/11 w1/blfr 

l"'f"/mrJ "f"'l'f.,,'j,'j,brmtf' I; 'l:"''b1/11t1f: t,,,,, ll"'['''f""{JJ,,, 'bl!, fr'b;"{Lu /, 

,,,,[ r Ill {ii-J llLh f!' 'f /ul "'0'1"' 'j, Ill I" l ""'j, 11111 t:,,f Wh[' Ir .r lU:. ,,,,,_ ,, ,r"" .'Jl1m 'i,,,, {ii l'" 'it l' 

~11/'"'l"' '' b'i,, fl.rJ/11rur}'bm'll'l/111tf't1 l1111~1/11b111L u1 l L~1w::.fr1f'~111111 w'b tf'f1l_n,9w­

n111.1f't' J_l''l"J' 1f'fJ'bn1nrm m'bh,'ln'l •/mr1111111u'i,,,,,f m(i1 "'"'J!"'B'j,bl~' I;: 

f/Jn'l"f"'UI" 1fll»'j,lf'Ul'j, ~w1f, Ultt~/UUUl[lllllf, ~lfdUl~I {1i1(Jw9,em ,; fif-hrrw­

f' J"' f' b7'i,/,fl/I tl'f<f 111 1f' /,';, f1nwii'f 1f' w'b I/I 'l'l"' /J jLUlf' f' /,. 1f' /1fu1n1llll[i 111./;ll/fll rwb 

'l"'"'bnuf' I; 111nr1w1/1'b: flL'l'lif"• tf' b'b :.mmfd1'bL11f• 11iuC.J111'b~1Lr'l! (111.uC.. 

tf'w'bw(/1'b 'j,!"'fJ['• nt, 1f'hm"''l"'l11u~1 Jm11'bfrl1~1/,rl' ): IJ.l'f 'll,"IJ!"',r "ln'LUf"'-

111 fr !),,, wl1m{il-J 1n'b'b /;I'{! /cl h l.[Jb r'fr krrl1u• !~' "''l"''j, J, L"' i~' wl1111'b 111 'l '1"' /cl l '" ~1-

'j, /, rn 1[ mw1rph1• /,';, tfr'b,,uf': l,wr/LUuw1•mnw'b9.[1.• C.bml.ru1'lh11 b. .J"'""lfrfr'111• 

"'f'n"f"'!fr'b ""'r"''l''"nrw'b 'l'""'j,"L,r I; m'bfr'ln11111nUf: f;1,lf""!~''"~""'i, nui­

'lm fl !"''f' p t:.u1rif.wJ1111fr'b 6Lm{rl tnLhf! ( 1/1tf' ""fl"" [cl("'';,[' '.wf'rf.'"') /•~•) 'b1/m 'l"',r 

f;, /r11~ l"'Jhrul1ru'b '"'l'l"'filf'"'f'p' w{.1ntf', qmu11u'b1111f' /,';, "fn'l"f'""''' "'""{' 

'frn2tf'tf'w'b /, l1111111ntf'n•/ J2wl11f..,,'i, w!./11'bnln7fr•u~,,,'j, .t:,,,,,,,~mfl!m'j,'i,/,l'f!' 

l/Jn'l"l'"wfr l:,wwl111L{cl11n'b'bbrfr 1ftni{rn{r11f'u1'b •/r•u wruui[hl tf'b,. J_w'fini/ 

w'l'f'ntf' /,'b /,~1/rlwrlfr~f'"""'r"'ll"""f'IUlf~' '"l'"'"'"'"t'l' (ft!Lr"'f'!"'rL•;/• tf'n­

'lmfr~ ~wnm9•/1u.t./!f!• 'lfr"L"lt"'9'/w1} fru~1'bbl'f! b. 111ui1): 1'1,..,,'b.e l'l"'rb11w1fr'b 

1/m'brfUl/ffr 1,WUllL!Jl{111J.f!fr w'bl.2u1111{J['ll'j,~lb(''j, f,'j,, nru'b.f! t:,Wllll/L~ f,'j, <fw~ 

1f'm'bw~wl1fr9 urb/u'bfr~u11fr Jfrl_n9i1brn1/ "'f'"'""fl'rf.wrJ tf'l11nw1zfi l11uum9-

4,,,J,J!fr p'bmtfl/•'b, 2'""' 'j,"{Ulll/nwifn1•' .r1.,,,.,,,,,,,'i,,,,,{iJ/1 nruz r:,,,,,,,1,,.,ftl1111.~1-

'ithrfr l:,wtf'wf'' 

2. U.7Jtu tJ.tr"tJ lJ.Bti .._, ff} Wl. fTl lJ.S"tJ br l• 'l·U.lllJ.•~ u.r<t-n Jttff! 
b'l SbUU.~lJ.'tJl.flMTI! 

SJ,fu'bl"i"'lfi ,1m'i,,.,,1111'b "f'"t:,w'bl'.'bf,1," rwf"l'"'l'l'l"' t..,,,,r,,,,, llf'I'"'". 

•/mil f,'j, ,;/;,} ,ew'bwl/'"f"l'",rf' ""''f'P"r' 11"''l"'1f'"'f"l'"Jp, ~liurL.1u"flw I, 

"'"'l'f'bf' r:.wrnl1111.{J(1n'b ,,,"j,[,!l"'I• "l"'l"f"'"'~'/,r: Tl.11 "fn'l"f"'"''i,b/'l! tf'/1tf'­

J w'b,gfr !J .,,, 2_UJ nt{if- ! Ullf f' Ill UI f' pis I'/,£ llL I 'j, f"U 'i1,'J nl llllt tf''ii 11111/r 11 rl mb 'l II I"' f! {Jb­

[il-/, 111.'f 'b /, l Ill· h '"'"f'f'bf' ""2/uwmm'b.pw[fr'lr "f"'t.f'w'b'blirfr C.rntf'111r ~u11f'w"{w-

111w,, """ 'i1 ~"' m/1111 {iJ J m.'b'b;, r II•/ 'i1 l '" /i!-fi {!';,.,,I'"' ,r {! C.'bm /""''fl r 'f "' ,,J.'j, h l "'· 
r:,.,,,f,,,r ,,,'b~rUlrlbzui I; tfrl,11,_,f' b'bfil-wr.t1bl 'fl""'b9 'flU""'lt·"f''l.rw'b b ,,,,,_ 
,,..,11w'bztf'w'b1 

Shfu'bfrl1wJ 11LJ 11/r!''"'"'"'l f'nlnr "f"'l"f"'"''i,/1 ( 1[' ::,/1tf''i,,,,l1 111 'b 11uf' 'f'"• 

u..,,~,.,r'ti/n11f' /,'j,' {!""' .pfrrf'f1wl1iu'b f'"''l,,,'lf'mfif-Jw'b, £'""' '""f""IL"'ml""!fr• 

l!""' ~fr11wn.1f'1u~1 /, [''"" "'f"""''lf""f"t'"~, h7w~1wl1fr t:,,,,,,,11 ,,,'bpp~1br•r (1ur· 

U1W'fr11L{dJt11b U'flU'j,LU~b /; t:.frJ'j,,,,fjLU'i,lllJ r'bnruznvf' Ufn'l"f"""" '1(1wlrrr)1 

Cum pw'l"''lf''"/cJ !,,,';, r:,,,,"'~""'bfrzfr f'"Lnr "f"'l"f"'"''i,hrp puufw'b1/11uf' 

b'b brltnL Jiu} /u1f'pfr' wJ/umrJ'b,,,[p'b "fn'l"fww'i1l•1•/• 1, lb'lfrf"[wc} "f"'l• 

''I"' ur'bb11 fr z 
141 



11.J/nun}'iJ Ulj;."b Uf"'f UfWUl'iJhrf! 1 f!JJlll umrmf/ In Ill rw 1/1t C:.wm~W'j, fr z_/r I 

fl rJw{Ju7•f w<} <ffr£.m~nuf /J wJ,,,ttj11uf J,'i,' 

1) UJt'is1/;tfmb11wnfr'lwJfr'ii "l"'J"lwm'itbrfr· nrn'is9 u111rml1m11LrwJnL1f 

wnftw I; 'i.111.11... l;<[urlsl{'nn;~'l-fr!J .,,ifblm!J•uJ lpbrfrmf!: 

2) i•<Jm£~snnfr'fwJ/•'i, Ufr1'fUfUHll/r1 nrfr tttnrm~Ulnl('Ul'iJ pw'l_ftlU!Jtud t 
Jfr,,,J'i. "lbnlfrurf>9• 

.1) :.1u11bfu1bfJurnfr'1"'Jfr'h Ufll'fU[U1lll'Lbrf•1 nrnh9 JIUl{'ml1wmrU1t Uf'"~ 

rm'hw!1m.r t 'iiwl• l;1/wbftin11fr'l1'!:1 wtfbl·u.91uJ 9hJh'bmfrm: 

ll1w.yftuft 7 ,,,11w/1w1"1mJ[' [Jb[t!L_u19'b11uf I; UfN'l_UfLUw'isbrft ni urrufbw­

uftr.!iu'u 'l''r"l!• tm(ii {uJpft'b "l"'mft1u'hn7 "l"'l"l"nn'hhr'h m.tht 'i,,f...,'j, 

,,..,,1..,dtui"Lf""Jft"it P"''£L"'f('/.tt'hl1r, tm (ii J!LUtmftft ftrfrmft~wl1mt ylnrrLr' b 

u1u'i.i: 
r:um l;firw,,,f.,,'i1 t.uwrftwtfrzfr mtl/uuu}'isw1fi'i1 "l"'l"l'm"'isb1'l! pm<hu'b~ 

tf.111 ,f /,';, !tn7rnui1u,,/19ftn'b /, 'f"rJft.emJf•1t UfnT/Uf'u111tlsp{1: 1:.wmmJ1 wlul b'is 

'II""" 1nJ' ""' "'" 1f w mLU Jfi'is {mlf'ft "l"'l ''f """ t L ['I!: 
c,,,•;JUlll{' "'~.9 /.tn 'j, Uf"'l"l'""'th1•c• ,.,.bt,9 t:.u11 ftlftt u111npmpuul wtqm ,f 

b'is r1n<Jnrwl;w'i1 IL nf'111ftu11/n1• Ufn'l"l"'"'tb1•p1 /tuft 'l"l'J.ft,ew1f•h Uf11'lUf"'m­
tbrf'' nrwftu1t{npbbp/1 /, J'WflOrn11111f1hbr/1t fl1uuf1wtf.nr UfNl(ll(WWhl>rfi tfbt, 

ijm1uh'l1m/nr• [uwn'hmr•?'isLp/• (S,P) urnlJnul! C:.mu'hmJ t .lfi'i.iJ.l.. 0,0lJ-ft, 

ftu~ pmpJ.rnrrul1tbpnuf' 0,03°/0-/19 nt wqhlfr; 

flm{n1•U1~ru'ir nr111l1ft '('"'' e'ii'l::',,,,'i.,m.r 'bzJ11'i1111fiJ'w'i.i wdf11Jutltw1rt 

11n'b11mr1nfts1'11'il u1m1u111rn1'iiht'l!• pum fOCT 380-60-ft, 11wnp.up111J.,,t­

qn,,f l!ii bt,/'J! /r11/pfr' A, D k 81 
A 1mf I'~ 11fiq ~ UI li1n.p ft2wlimq l[mfi UJ.ll'l llJlUUlfiLr~ ,, u.wtwl1111r111r1if. m J' 

h'b /tu"' Jb/11m'il/1!1wll'11'b t:.J11uil1mftl1m'h'iibrfr: '1'11w'i1.p l_Lt bt{J111r1l11{m.! 

'lb'l"''""zw~J,,,'i,, ~,.,f,,,t, 'l:rnzJ".!w'll I. bn.ef•• wll ftfir11111i{mJ b'll Jwmw­

fJ"'l'"'I'~""' (.) 111 ,f) i/fduuft11Ld: '1'11w'b.p fOCT-11<[ krmz/uwifnp1{11uf bt 

f!.UUI Jb/_J11.1.1f1/1~u1f1,.,'i, t:,,,,,ul1m {J 1mtth11/.t (w'l• 1./ ): 
lJ. 'l In <. " m I[ 14 

A Mff\I• C."t.'H.lL i.flf<I' 't.t;ll'1iU.ltlrU. '1, 41l0'L llllLS'i,IJl'I> SbUU.li'i.bP l! tJ•l. 
lftltilL"i.t>ltlLltlJ.'t, 1.1LSt10'11i'Sll!t't.'Lbl'l1 U'ti~lt't.. !IOMllL"t.ltt''t.bf'l1 

u·1iu-n tt~sn lt't.. "t.llrr,, 

'l/n'l"l"na/1 u;huw-

~ ,.,.,, :· :r. 

Cr.O 
Cr. l.Cr. lkn 
CT.2.Cr.2k:1 
Cr.3.Cr.-3kn 
Cr.4,Cr.-lkn 
Cr.::, 
Cr Ji 
Cr. 7 
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38-47 
42-52 
50--62 
60- 72 
70 ft mtjhi/: 

22 
24 
2G 
2H 
31 

22 
33 
;n 

21 - 27 
21-25 
15--21 
11-16 

I:\ 

CT /t'is7b .euf!. '1"'r'1"'9i/"'-'f t CT3.llb ( "l"'l"I,,"" )1 fi1'1/ ht'f!. ( l, 2, 3 I.. 

UI{lt) "ln'l"lwuift mhwl1fr r.&p[ilw~ur'b <..,,J.,,p'bhpt /,'i,, flt•.pm'is ftlft1/p ,fbJ 

t, m/t.J;!wt "in'l"l'umfi "l"'PnL'hmftwtl wd-/11•utlf''i.il! zww I; L, tu/'1: "i"'m­

(i.111nnr/, mJhJ!"'t 1111fpmftl111L'hf!.' pwrJ.r, /wft "IL"'11•nft~m/J1nLh[/ 9 .,"'r: 

I\ l1 /1'i.i7b.puf!. 'bzwtwl1nul I; h'.HITHlll,aH ( hu.,,9n'l ), nC~f!.' ITOJIY CHOIWHHaH 

fliftumt...,'b7wr111 ): llnmhf/ ""J'l"lftuft, ft'u7!..j'uft' "l"'l"l"'wl' t:, u1'h7i.uf"" t 
( rnoKOi1HaSI): 

f;('J& uUf_um111z 'lnrtl'"l'w'bl! Ufn'l"IJU"'l! Ufb"'J! I; l1'hftJwi1fJp mw./! 

1f ;:ml11fm"i1 ( ~n,/ Ulh • 'frn z1! rf wt t kW !Lb), ,,,,UllULP tw/UUIUf.tUUI r W lllnl/wtl ./J.l'> 

wu "l"'lJ',,,"i/i,brm.J uwnb1n<f, ft,,,rrn11 I; a.lm.p phrb t ,,,IL u"'I""~ m111rtu, 

C:.i,mf11UUfbu lllJL t.u1w~m{J1m'b'bb1i: fl.J'I 'lb"IJ'-nul' "Uf"'1in1z/,t 11u/blf• £"''" 
!; :..1..111,.,.f!r.f!/lllL.! "ln'l"'i"""" pm'lu''1f'nLfJJn<hf! , npn1/t.hu1b p11111u''f('l1L • 

fcitwJ'p I; "i"'l.rwtw1/11r•fwtl Uf"'l"i""n/.t mui.p .!zwl1JJU 'i, ,,l."/fr,fe /, 2/•'k-
1/m,Jpft tf.&rr{iiwftuli1 uwpnLl1u111Lrwli m_ 1!h/u111'bfil11ul1wt ~.,,,,.{/•nfrltm'i.itbrtr: 

f/,!'f 'f m 111 £.UJrrnt[ ,fl"' 11' 

5 tuur!1 11fiqfiwfinq1 f1zwllmlp.fmfi qnlium1rnd19lrnli up1'lu1wmGhpe 

rOCT-ntf. lipwz/uw1/nrif.n11f nL Jw111u1~"'l""l''/"uf h'b !!""' frrl,'b9 J>/.t1f{11u­

~u1'ir P"''f'"'ll'mffJmh ( '"'1' .1.J }: 

5 '""P'' Ufn'l"1"'111'ltbpft wl1mul1m'bfrzbrfr Ulll!'_/, 'fr•f11ur: /;'is 1\1,K 
f1w1f 0 lllWllhp(!> nrnb.p !J"LJ!J J,'j, UIUlffrll UlrtnUHfpt1Lf/'jt11'i1 {.il[IUhUl'J{!' 1\1-
1/mpmht1wb1 K-11,,'bifbrinnrwJfr'is /, G-pl•ukJ'h('J"''h 1 

ll'lJ""""''' I!i 

5 1u tr r. 1• c:111:. 11:1i n "r ·,, r;u:1i u.1:i 11·1l 't. llJWl, llJ!l.S't.t;PI• 
SbUU.lii.bP"t, n" fllL'lll.'\.f' fl Ml-8 n !t't. I! 

('fl'JU[WU•p 1nliuw- 1Mfi1m,.J:'r. YJrtl•u/•"' .r If ,,,'t,,,.,.'t, '(y,),,Ltf f' 

'tzn~l'~f~ 
"1. 

tilCr.O ~0,23 0.070 (). ()6() 
MCr. lKn, !\CT. }l<n 0.06-0.12 ~0.0505 0,25-0,5(] 0,045 0,055 
l\\CT. 2irn, KCT. '2Kll 0,09-0,15 ~0.07 o,25 .o ,c-i0 0,045 (),055 
l\ICT.3Kn, l\CT.3Kn 0.14-0,22 :>SO. 07 0. 30-0 '60 0,045 0,055 
J\iCr.3 0.14-0.22 0,12-0,30 0,40· 0,65 0,045 0,055 
l\1Cr.41m, KCT .41rn (J' 18-0,27 "5;0,07 0 .40--0 ,70 0,045 0,055 
J\\CT .4 0,18 0,27 0.12-0,30 0,40······0,70 0,045 o· o55 
]>\CT .5 0.28--0,37 (I , ,35 0 ,50--() .80 0.045 0,055' 
MCT.6 0,38-0,49 0, ,;35 0,50-0,BO (),()45 0 ,0.55 
'MCT. 7 0.50-0.62 0, ,3.."i 0,50~0 ,80 0,015 0,05.5. 

fl }tnfr[1 um\npm~tuli nrwl1!• ui3JuuuHi.mJ!ifi zJ1lpuq1wliqwb- u1n1 -
tqtumfihp[!; brmz/111111/nrtf nuf ,.,, Jwmmf1w111ur•/nu! J,'i, Jftiutlw.t1utwl1 l!"u' 

1lb/11w'it/tqwlf"''ll t.u1url1nLfiltm'h'£l.rfr /., l!"m f""'f"''1r11L{il1uit: '1-pw'b.p wr­
"'Ul'fptf.nul Lt .lftwJ'il 1fwf'111#,'bJur"is 1/mnwpw'i.t'ilLpnnf J, ftfrpurntf.nuf /,,,,.._ 

lt!J'/" 'l Ii" 'is 11111 r ndry frw'i.ib rm.! t 
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f/,!'I /uJ"f'p Uf"'l"fUlm'i.LrJ. 111buml1w'b/1zlrJ. w111l_IL '!l"fllLJ" I; B "'Ul"f!' 

OrJ.'i.wf BCr.l, nr'b l!L'itp CT.1 mliuw 11w'bpzf1 "l"'f"JUltn/1 JL/usu'bfrl11U't"'"' 

::.wmltrn{rl !'"-'i,'i,J,I, { 1Url. 1-J) /, A\CT.1kn Uf"'l''f'ut111I, p1Ul[U1'1f'"L{d1111'u 

(w•1· ts): '&mt~'{' l1U1f'b1Ji} U1ub1 'i,IU[, BCT.2·/1, BCT.3-p rf1Uu/1'b /, mu'b: 

flpruqunlnp qnliump111 .. Jig!111fi m~}uiuolituJ~li upultqtumliLp~ lrUlz­

/111Utfnr•fru.tf llL 1fwt11U1//'"{'1U[11fuuf h'b {'um J1fr1!/unftw'b f'IU'JUl'lf'"Lfdtm'b, 

1111111/l:.bwt. "l""~'!ff•9 /,~, C.pJ'i,.,,~Ul'b111.1f "1"'111r1nuuufmJ 1u1'b 'fLu11ut'bbrf!• 

nr"'j,.j! t,,,,6.w/11 /;'b/dwrl11fm.1f /,';, 2.brJ"mtfr'b JzUll1Jw'u: 

fl f'IU//IUtj n f' // nbump11Lft9pn'u wJ{uUl.}'j,,,, J fr';, "f'"f "f '"m'i,/, {'f! pwef1U'j,1f m J" 

J,'j, L1,1111L /uJp/1. 

I /1111uf Pf!' ti IU'i,'f IU'up knr J,,, l "l.wr1n'bwl1m [dJU11l pi 

II /u nuf l'f'' ,[ IU~l'flU'ufr 'unrJ" UI J/r9 f'UI ,.a,. "f 1U/1llL'iiwl11nfd JIU Ir p.1 

I /.,,fpp "l"'L"l."'ur'bhr/• urhUluftwb/rz'bbr'b b~,' Oiikn, O~kn, OS, 
lOkn, 10, 1.'ikn, ti>, 20kn, 20, 2-'L 30, 3!;, -/.0, 4/'i, :;o, 155, fJO, 6.J, 

70, 7.), 80, 8/i: lJ.111 {d1fhf'f' Y"'l!J /,';, 1111u[pu Ufnll"Jwmp J"L-r_ w<>/11wJ'bfr 

1f fy.f1'i, "{'" {'nL'i,IU/fsrL{rf JllL'i,{' r:.UI(' J m pl f"'f''f'ulf Ul'j, mn 'trrum/: 

II f111fpp nrwt1wifnr 11n'hum1.,..119frn'u IU•'l"""J'bwt/i'b "1.n'l"flll'"'bb1.p 
mbuw~IU'i.Jizbr'b LV V>f, 20f, 25f, 30f, .J'.7f, -JOf, 4;;r, !Wf, IL 60f1 

/d'1f L1•f! UfnlfUfWlllf Jbp_ UIJ/uuu)'i,p Jpp_p'b Uf"'['nL'blUlf'"-f" J"L'b'ii I; 
t,IU('jlll ('/,('nf''flU//Ul'i, U111f(n1Tntf1 fr11/1 r WUUI(' 9111 !9 I; UIUl(fU1 II(' IUJ'f 

"ln'l"IU1ut'bh1•{' u['"f'"L'uwl111'J" J,'j, J"nmw1/n['tuUf_l111 lll'0 J"w'b'lw'u ( U,7 ~·:-1°/0 ): 
ff1119/• u11tu'b.'11'.'J• "lwmrwu1111JmJ" /,'j, J,,, l1rl1111. 111ln11u~U1~1[1zfr "l"'l­

"{IU"''j,f,r' a.;r /,_ 70f, n1rn'b911LJ" 1f1Ubl['.U'b/1 Ufl.U/lln'btu//ttL{"1'1Lh(' 0,9-/19 

,f[r'b1!. 1,2~110 t: 
n p mlt tull n 11 Ul ~}mull fi lU J li Ii q II po tq!m JI• li up11plpum lihpl1 "'L "'" 1, ,,,_ 

"iJjizL11'b /,';,' Yi, ys, ;/D, y 10, y ll, )l 12, ;v i;J, nruib1l y Ul.WI<[' 

Uf{;m./' /, ljLUf"Ful' mJ/uwrYi11u1Ji'b 'l"f'"PJ!'"Jfrb "f"'l.Uf'"m (yr.riepOJJJICT35I 

HllCTPY~I eHT3JI bll aH CT a,%): /iP<f bf'{' IUJ /11wt) 'i," J"'1r_fr'i, Uf LU ('llLbml1m.frl' IU'b 

mwu'bhr·nr7tuf1w'b m11f1nu'uh11'u L~.' or/1'bwft' Y8-uuf 0,8° 'oC' y 12-nur' 

1,2°/o: 

f!mphpnpmq mb~nubfituJ[11i qnp<'IJ1IJWJl1li upu1t11minlib11[1 111buml1m­

"i,pzbr'i1 1,-;,' Y7A, YBA. Y&L\, Y9A, Y10A' ~·llA. Yt2A r.. Yl3A: 
A "'"'"[' 9nLJ9 I; Ullll[f"• nr UfN'fUfWlll{' P"'rll.11nrrnl1 f;, f!'j,'1- n11111..J", Ji'i,l 

"I.bu 'bz1[/,9 , 1MJ'1,/1 11 pnu 'f>nrfr Uf'"f''lL'i,Ul//m.(dJnL"i..[' C,w11:J'/'"rJ I; 'b1fwq1U­

'f"LJ'bfr (S~0,02, P~0.03°'0 ): ,ysr A wLumftu1'bfrzfr Ufn'l"iwmp 1tLp_ Mn~p 

"fU1f'l1L'btu~m{cl[nLkf' /)u11jruuwp I; 0,3:J-0,6°,'0-fi, [r11f1 J"'bwywJ'uh1111t.f '"J'i, 

tfr 'I b1w1q1U'b!!'nJ" O,:JO o-f,'f' 

Y7, Y7A,'. YB r.. ;y'&rA wb,,,,,111U'bfizfr "in'l"fw"''bbrl! 11Jirww/m1f 

/,'i, t;,IUf'if.IUJp "fLUJJ".,,'i,'i,b(lllLJ" w2/u1UlllNI/ 'fnrJfr.e'ub11fr t,UIJ"l.U(fJ fiu/1 [!Ul('­

af!f1Ul,,,ll1Ud'bw1fr'iJ Uf"'fUfU1m'bhf'f!' "f"''j,,'J f..lnL/jlJllLbf' mifblf 9mJ{' /;. h['p 
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111nr Huu1 r .:. '"IJ' ,,, 'i, t l r1·J HI J/ill ,. t;.,1/iif. , ,, ... 4 o\hr1111 t1u.1:.nl"/ttl 'i,,111 I' ,, ... 1' . 1/1n41p 

'rHl'i-'r.1' ! J. t~-1 ";··~•1/•"•f/1ml. fll"'t"''l '1"r' /.11uo/)· .'""l"'\.1-trc· "l'­
ut' u ~H"b~u.r~'t11'1n'£ ~I""" ,f/,411i111u1/1)11,,/l11u'i. J'l.r ~1.11\. .. ,~..,"'IJ:., fl''""" 

1fru1l I,\, ul"'"t./if, "''"'"' ~1.,,,1,,,,J.1 .. I:~· .lfr1u'r1't'''J,,,1"' ~W•l~IU\1111!• (.. ur 
s,r..,.,i.:1 •Ho.''~ JS.o#"1'r"' JI 1t1,S1 •[t"', '"•~f'""'' '"l '" {· """"'/h1. ,11.0 ,,, Z"'"t f"'U. 

fl J'" 1. 't'111'.11'Lt 1 

fJ ,,,,,.n, s, S,/, 1'1'1 Wf '"i"l"4Ur~L r/i ... t .. ut :.,,,,, t. J' ,,,,,. Mii.' •u:f h I,, /'"'r'I ' I'" ' l(~ 
1fwl1nJ"'l"'k/,f,,,, J"jtUJ(wl'/...,4.p.'t.Lr Lt.. "l'"'/:.f,,nfr ~'/".,~'fl Jlit. 1,,,,,~, .,,11/n ... 
f""'t'"t /11~n.1111c.r111ll.rJt llJUlfHL11-~ ;J ,,,4.1,\. -rfL1Jt ;:r..u.1 t. o#f"'b •*fr.'1.,J~Ut· 

~1l1r/; J'£~" "l'11'i19 w77h!J"'f/J1"'UI' :.uc.; •rL~1/1 "''-''l'""'l'"'''r"'lf' It "'""'~,,,­
/J111 .. 'i11IL11ft 1/f"" 'l'l-1/' ti 

~,,,.,u11J ju .. yn-t)1/' rw11ru~ '"""l"'"s.r f '1,.m ""' tpn\ifn7 f.t11:1a°>'N .'f,, .. 
LLr/1 ,1, ,,,~,,ul1/,iJ It 'll""'i.l.'I 1.,,,f,,.,f1,,,~w.,, c. .. ,r .. 'l'At""i'l'"f'c.J· A·i•ti/11, d.rb 
1•w •L31f,..1, ... ,"u''"·/IJ"'"'I' /, 51r•o \t,,.,...,V"' t ltr.fwJ,_,jJ""'tf!. 51rw ,(/,~ 

" "'\'f"'I ..,.,Jfuwr,/a"b/! :.1u'it11l.11 l · 't.'"//t" IJ1./J, '-/1J~w~,..~,,.,,J , ..r1u1Nt r{{t· 
6.u1(1.,11f' '/;•u•1• frn•ft Ai.J,.t/, ~w '1f 1/u•;//111 l•rl11•1/tlf; :./,,,, J'f1Jfrau'YL " 11'#11r· 

•/o»J •J/r.;tHl1mJ, 3l:.Jl/f1111/1"""/' ~(1111[: ll.1uu1.Jrf1 'l',.,l~'u.! l""V'"~I' lt"1'f1-11J 

!.· 'J"rt. t111..7..,4.lr, kp~j•Hf"'f ,..t.Uf",/"u.J
1 

nwtft•11u1l1 ,•11.1111,, 01 

Uttt)nnwl4 > n 1 'JllL(jl!. /11• ,f l1 1J f1•111u}r"'-f' /"/;, 11 ,,f,~oi..5,,. .. fr/ 1••1'i1 "f ••u#• 

foHutt r/ . U1L/u'ir/1'1•1arJ • u:ttl/ '"' ~r1fuo1•t"" ~!1Ju/U "i, !"' fl , 71rl1fl h j/1 0114/fllf• 

lf"l")4/1r1rl: 1111111 1w rJ11r1/ h,_Mr,.,trr-lcfmd t, '"l""'l'~" l1nt•/n1<J, "''t''"""'~"'!I'"' 
•/1114- (OT6l·.1l!11111.o1'4) l'''111·tr.i IJ.!'1"'1' .. , /,I, .,,'inJ· ... ~~ flf. ·l l '' ''f "l.,.,,(I · i .... r 
~t'"·t•JwtiJ'fo '''l""'"$foS1 11Jr"'I' "r"l p,,,.,,.µ,.,.J,, .,,J,!,!1111 •I t '"'//r""'''t 
}'"-'r•11f- umr"'~"""'/lllJ; ""'' /,1•r1t1!' IJl!l~tl! -' IJ.;uQf;,,,,,.. l"M/IPL'k/1,11 U(tMffl­

r"1tHU111:I 1.~, . ()t'"''"'''' 'll ''''L"'l 'frr11~1n~'ht1r . LriUJ,1f1111'ltuJ/'1' 1/1,, .,,,)/11kr!1 
,,.14,,/'UL1,, /101•flr11/1 lfr"r"'I 1,,,1,tire t, '"JL~: '1.l,1Jt J."• .,,,,.ti "l'""'·" w"­

,,.,,lf'~ ~m11f1vJtU! "~7r"'"'tf n,.thj,uc.J ~· Mlll(f--nj JHl'lmf.," "'"':•-/tHlfr /•w: 

11,,lf"~""''f l.""'t" .. L1' '""r'".ll'"""'f7u111 'i1t,i/r.,J t 1 ·~ .... \' .• C: Jfurr' .. 1.11t/nn)i•· 

'Ll.rJt 4fJ1f..u,//• 'l/'w'tt•.u1f,., ,f: (ff.ll1l·1[111'1ltur/r~w/111f1 l"' 'l'"\/t l~ . -1 ... '1.,:.;C 
"'f~'J'',. \.'-'//lf/tH 7£""f.(!"l1,,J j t1Ul/•H<+11~n&.0':'._/; JA-'t~Ml:J'*'f ~ Mfl,.-" ,,.,,.._.+, · tL~I, .. 
/I"• 11/tH"l/•tJ J, 4r~1rnr•1 '".f/')1 11~1f£'i.nn/.,n/111• £1/""fr~1,,/,ft•"~"'f1 l""'ri'n.'l,ft'ir 11' 

( ·I •• '/"': uC ""'""' r"I. ~ u.1~L t UL 'J l, '-'t J''"·'') 1s"f.1111l1 ' "'" ,, I',., •1,.'1•11/1,'1. :. ~ ,,, ~ Jf.H "~'"" .. 
'''"~-'i./1l,p' tlo'll.1tn-.11/nn/1!/ I,, ltllt"'!*-1/'\, u''"''~''"/i'"'"!Ji a.,. ' "'"'"',,,".-·"' 
.(/'~I'"""'/"" t{"""" r m~L rf "IJ.nff.'+l• 1•),

0

f1(' 11 r lo'r1f 11,.) lff1, :.w,f 111 ''/"''"t»u/•u•/i.., .. 
/UUft r f1//• fl I . ~''f• t;2 " t,~. fl,'j.,n1of1 

l'h1n1k11 9rt-1z9 t u.w/}u <»1J7 i~ 1r,,f.'bl,1'/' Jj1)p:1#'"'t':lf.ft'tf-.l[' w .. 

S1!;1•/• 'lf"'t,,. .. ,f1! , 'J.r.u)1g :.p.r"'Jlr ~,_.,,Jn .. .f ( .'JliJL5-'mfnttJf ( .. 1t.n.lf'"''' ;,., ... 

•1•ft1/'11J,1,c 1,,,,,f ,,,J,,1.,,,f,,,,,!,l'l! frt.'UftfVl,..,J•·'"' /,'ii 3
1 •• l'/.bJ11/1.111ri/), /, J' ., ~",.'' 

"/• :1kJhS1ttt/111111 zwtt1 ~·~rJ1• f-, ..,l'I °l..,.,.(...n,,,.4 111•..,'it..f- µ/1l1u/f, J,1, t., 
J:tt\ 

•'!"'I''" ~""''""'r''"~H/1n'i.t ~J111/tf' 
·Jn11 :"'·'i""-l..bl.re :./tJ),n,~wil1.nJ 

i.+. lit. N-!1f...,tt1 ... t ... ~. 
..,..,.,. __ t t•i.. ,.... \,.~ JJ.4,. •• 
.., ........ ,.t .... ~,-". ,J.,,,. ...... 

,~.,,, ~oo.,, , 

"J •11P1.nu/'i,/• : Sl;/11S1ftl1u11.,,,,f 
"1"1' t ,c.11..'f'"'),'LL11'i,, ,t;, 

.l.!· ~1. 1r~"1ti~~t-t4--
~~ .. ': ..... ,,, ..... .,,, :--· , .... ,,. 
' ·'l"t1""""l'"'-"-·· .r.,.),.• 
..,, .. ,,...... •tl.y•,. ... ,;... ' 

'rtf'"'Pf"'J/·~ a" .JI. "r.-.J. ... , 
~Utl,,._ , 

1.~. ••· l•-t~··•t-H••· 
~-~ -.,fo- -t :•• ,,... .... ~ 
"I+,. .... ... ,. •. t••r..r-."\ 
ltl••w. ,\'), .... ,f. .. trl../ltt,_,.. 

1, 1tu1!'"'" ,.,1.1"' .iuux, 

H7 



'J.nr; 1.'"'J"' ),),41,/• ,/Lt ~rJ/11,.:t)fitc ,,_6E,'a.,/1:uJ 
...,'l'n"' ll/1'~'1•u,.(' ft'U4t/-~"''" J.J,n.,11 llru.1 1tn1.npt/H•'1.1·~ 
''r"''·'ll':1 4 :•-·i'·1 t tr ... • ,.1,,,,1,1.rr 

~ ,11j.oMfnr..u M/L u 

1t1>tJt r r; 11101'h, 

~'"'l'"l'" Jl t_ 'fpu1~/.•11ft 'f«­

l'"!J"'·" I! ( 'iP"' flt/t"" "sn· ,f r·J r-... 
4-~~'1.ri. t"'"r'I "ir"!JL ui. L1•/o ~r­
,,,,,, ''J' l, l111•/•,./111J ~ if ft uoJ'r"'l1 

: '"l'·l~ 'f"P'"'i,'LLr/'.'I: llu1f1u1t~' 
' I' ,r,, _ ,, • ., t; " ' tf It 11.,,. 91',, :f. /,-.mg­
" - t. "'fr".1'·,.1' t/rw ·--'l'l "'-'' Lit 
ti"" J1/uf~w~"''' fU''L""fl' '" /JI'" \,C' 

I. At.t• t"/""~~p ul'llnlJ!:l1f,11f1 "'I'"'"' 
'JU• JI 1•1 t.r: '"r-f l·,,.~y.r _.,tr .,,,, ... 
,,1, .... , ,,,,.1 "'..,,rrhpft fl t/f's, Lit 

'lf" ""'1...,l1n11f C:·e· S.i-1'• .\· ··ttt 

l.4 , IJ4, ?- ... -,. ... "tiff':'!"' ., ,.,\p tf/tltf''"1 W(tlH4"""1 f""j, "' lf"t+•• J fa!f .; ...... 
,, ... ,.., .. .,,, 1--J--.. '-"l')• Iii# J ... 111• ''·r·"-""" '" .... ,,., .... ,. J .. ,.,.,,1''1'>·¥1• ,...,, 

"'""l""- ~r· ,,, .. ,,..., ... ~ ... i. ::.1,,1111:.• 1~ox. 

l.t • /Jli, od) £tyJ -r,.,._ 1,.,,/f•"' J'\, ""ff t • • t re.1.Jo .l/tff•lt-flU.tW"'f U•)t' ,,,., ... , 
.,,,.,,,_ ' , . ,, . .. '(•r ,,..,1..,, 

HS 

11) ,,,,,,.,,,_.,..,"" . ""'tt ~"" '"'""I "14.-•utr• f • • "-l"l''b' ti(,,.,; ... '­
- :Lf"'"""'t/"r tl"" f J-c i14 X• 

\.~. 15:. ,,.,.,, .. ,,'-'t- t{- • 
,,~,~ ... --1.'·~ .,~?! ; ... ~ 

, .. .. ,,,. .1.'~~ .. , .... r ... 4 ... ". -

r.-w'i>' "'1
1
• .. t '•·• Ii. "'""'' 

:Lr•-l•r .,.(; oM~,4,#>, 

!"""'' X• 

t 4. 1JG. :J,1;,,,.,,., .. ,•j·"t. .,.9 .. 1'~ 1•• 7•L1./t 

.t,.+,, .. ·-r• .. +-... r-1.' ~'r;- " 
: t.l' ... w<f .. I' 'ff'°':;~-• ':;.,IUJ ;<: 

:..,+. I!'\. 1:-~:o-"•· /i 
·•· ,_,., ._,. ,.-,. tr .. ·-r·• 4-

- ... , .v t.• "l4"l/f- , t;ArJ. ... 
le .,-:,,it"'*tf•r .,,-;.J. ... 

''"' Y. • 



Ni-e• Cu-c /, ,,, 11/1;_ 111111rrb1,, !f,,,,1m'h/1 ,ff,2 w 1u """tirL-1,p flUl'L""fl"'L­

Jclt"'r;, npn;_1ul1fi .e111'i1U1l/p 'lf,"l./!"11f, fH"/''3./1 2b111f1t111111pf.w'b11uf (i .2.1'-fi!J 

i•wrar ; . 9 1.11rL<u,,,fi,,,l! 1iP""!J'/"'-1r e 

m1ufi"i.1.p'b' !JL1fb'b111firnc .[! "'l.f!"'lif."'1f 1; , wu111r_ U1 y bblmf 111m uurf,'iJpm !.. 

'll'"'f/>pm: 723° ·fi9 ,9111Jp 2f111J111uwp£.w'b111.f ,9hJb'umfi111p J!t.Llf.[!"'l"'-'f/19 

m"ml "'"i.,,,,,f J;'i, php/1111 /, 'fl""q.P,,, (t""rJ.r l f.1,,f,,,,,,,,fi6.w'iJm.J' IL hplJ"'l' 

dU1J111'iJ111!1LU1fp p__ n911uf ): 
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b~ . 69• [b1, ['/•u11u,1/•'u f.tu.h[/r '!" ' 'l" L ~' f 1lf.lum11urpnd1mu• pm'r,' :J.f; l'f"'' 
/1 1f.wfJ{1wJ.L 'll""fl>/"" ' 165 X • 

5 

2 3 4 5 
St/. 

6 

t/, . 70 . !J,,, _ ,,,, L ~1J. ""'[''"- 'l'""'~ l'"1J/1~1 

7./1uu1-L""''l!.. (fFwn1 _L,bl'l• 'L-l""'ll'"''' }' 

ll.111 ~u,,f wl'b 11urrml1w11111U1tf• 
1 

2_1111/11.! 'i1 llUll11'bu1 [ llL t.wJ UJ (' t.p1f'i1111-

/1w'i11111l 1/r111pn/un1 J L·'i.i 'lf"u"i.1111.J 

uptf19p111J'p .f!w'bu1~c: ~,t, . 70-m.J 

pl;pi/_1uO b wl"'-'IL" ~nl_•/uu}, 2_11L­

'1"''ufi "'-"l"'dtu11u1•U1Jfb ( ffw111-

php/1) 'IP"''ll'111're: u.!'1 'lP"''lr"'­

J'l! 2-"''l"'r;,P ,n,l nfiLfi9fimJ'fi 
7 

h 1ud/11U1d'bp "fwp111 'i,111~m{tlJ111h 
1/111/11u111w1rJ. ~u1'-'fb I;, hpp 2_ t11.'f11Lbf! 

J.Ln.p I; pbp1111f lllJU f11111f w1'i1 

""'f'"'.fl"""f"u'b: '"w c\m L'-fwJ.j!p 

'-'f.Ullll" ll(lll ('_ UI~" (50 J'J') ~UllllllflL-

{Jl"''i, 'll' UfJ!f r,U1J11111 t (anrf'lwd.pp "iwur/1 t.mum111{J1u11fp I; "1111!J111bw­

.J. •1 r•/1111f 'bpw ,,,,,,,b9 ,r,,,r;, 111p1u'J•ILPJ'IL'bf! )'. brr- t,f;tl"'lt l""l"'-"hl! L91/11uf 

f; t, ,,'l/' ~u"l'""lu'f'P 1fbl: 
li111n111'1wlp111J.h 'IJ/;pf! 7/1111'lf'u11fp pwrlwbnuf /,';, t.fi'b'I 111L'lu11f11111p1 

I ,,,h'lw.fu,,,,nJ l ""l'n'bp ""'l'"''t urmp"''b ll/fi1p n~JL "f1l! ""IP­

,,,m/i } 111 q111.'b/1 '""f"L~UlllLrUI /;: 

II 1u/;1,wJu1U111J "'""'!J'-fn11f 1; n+JI+fp' '1fiuw/11wne t "''l"'r;, ( no-
10 8u ll'JaTblH ): lJ.1uwL1l 1b11-Lp111ppm£! u"i/1uuul1 t"''l'n'bfi 'bl1pl11u111191119fiti-

f;, ""'t 'lf''U •'/>fimc' 'l"I'l l "L'fllL'hp: 
III mb'l"''fmum.J t m'lm'b/1 ,,,,, 1,,,,~urmruit"'J 1,,,mmt1'/P n +-fp' 

"f f; "/f"'UJ[p'iJ 'f"{' t'_ l"L'fllLb ('i,//• 6S-p): 

1\1-nuf' n+<P+rp' "'""Lf1111111f/>hrfiw1111fi'b t""l"'-r;, ('i_,/, . 6 ;}-w) : 

v .,,,,f' t"''l"'"i.'fi '""r11111u111Lrw'h '"fi'hfi ct>+ rp' tfib11/i 111111tfi'h t 11~­
,1mr;, ('iJ~. 66 ) : 

ll111u1/iu/i um["'' f1111ru11"'/Pr;, /!"''l"''J-f'Pt'bbl' b'i, 11mu19'-fm1f l_11Lq11Lhr111I" 

f1ur/111/1u<} b[1U1 'f[1•u ¥ fi11111191fu1b u111111/1tu1t'i1p9 : 

Opjilimli: bpL LUbt.11111d-bz111 I; J.m1tf 111J.p111 J u1111ub111l "11."LP"'"'!Pr;, 

'. p1f .pnt/ qnpz 2_111 ym'b, 3°/0 wn/u111Jp'iJ "J"'f'llLbutltblnL 'J-bUJJ!llLJ, t1f•fp ,9pm-

1fp .[!w"hu1lt[! "IL"'.[! I; Lfi'b/1 1 --:-- 2 ,2° .'0- fi 11111l.1fm'bbbp1nJ: µ,,,/U1/11mn'bmt"fl! 

u1b111p I; t.wz1{u11•qh[ u1l'b"ih11 , "I' l111qm'i1/1 Jh ?_ 1f'bu1 1fpp_p'b fi!t/111/ .1 ,fi
0

,'0 

S i: ('1'/""'ll'"'J" or'lfi"i.11u1t1UJ.(fr;, UllLIUb9.[!P 3°/oC-/i 1fwf1111l''I"'~"'' ::."'t"f[! -

1/m.J b'b.p 'f''"IP u1p_' Jfi'uz_ k. 'bpm III wb'l1uJU111p 1f/i2fi'b 1fuiur1 '"1'1-"'l"JP.9 

rrr;,,,,_,r 1, u.1,,,9 p,,'bhrfi mnUl'i.,9.f'fi 1/r"' ~"'r'l"'-J "PLPY/"n.t/, ,,,r;,r.1,,,,r1-bz 111 

-f!1u'b111*c ): 

'J.111m{J1111_b 1n'bp wl'l"ifup 1fp "'ll 'J-PLU'ff'"',f ( 111fi'b'lb'bz111b['i./1 11-/iu1-

'II'""f £' )• "l'P 1fp p_ n9nt/ a,,,l,,UIJ.[!{' tllt/Jwl t1tnp11L~11tlllf1Uh UlllUlr;,UILllL .;Ul­

,r "'r "r""-"-"' J 1; U1J/11wJ'iJfi L. ,,l,tfi9 t,,,,,rfi 'I"' ''"'t'P .f!"lr;,,,,~e tm,,,,,'iJ,nJ' 

l1au{11'-fwJ J.ml'-fu1J.[!p "1111111/i r..ut11t1111L{JJ11Lbf,'J ( u1111Lh9Jw'b LU('lll'fnt{tl[mbp9): 

bw[tuJ t•nq11L'bp '3.mlt/Uld.J!f Ulfllf"''JfllL[i/[w'b 111b/11'b11ln 'IP"'fJU1b u11m-

9b11/1 L'l'u'b1Ultfi'i. /.._ 'i.1pUI t.b111111'1u' p_bpJ,,,1fi'b 1lzu1~1f111'i.c, ,,,,,,,,9 q,,,_,f /; ';, 

;_ "''l"''bp l.huihJ"'l t.pJ'bUl~Ulr;, wbuw~'bbp[!• 

1) 'lnrz l"''lm'b ( u111/1111u1~w'b )• 

2) 1f1111fif/>fil11u,91/LUq }_lll'fllL'i,1 

.1) PUlrar,,,,f,,,r l"L'l"'-;,, 

4} l1nh[p l"'-'lm'b: 

,,.['Ul'i,.[! P 11l"[1'i, /;[ 'l"f'Z l"''1 111 'b'bbt1 h'i., "{'"';,.[! JpJ['"'b.'Jfr!J U1wl' ­

i'bt1'-f111J Ub f{ib'by '#f1111f/>pmu11p'b 1upt1t1UCJ_lllllll/utJ.[!'iJb(1p ahm/1 1f/;tJ111.­

fJ1mJp , Jhl111111w91f111'b U1utnpbwb111/ h ruu'b: 

!lm11m.."i.1p 1f/;fr1111'bpl1111~U1'i1 ·C.111111f111L{J 111L'b'hbrfi 1{1"u bl"" 'lr"'lf>fmLU-

1/i'b Ulf llllllCJ_tutnt/mJ.j!'iJbpp lllCJ.'fb9111 {J JnL'bf! lllJb.[!tu'b 1fbJ /; Ill. /;u1/1111'iJ, 11(' 
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rOCT !144/"J-46-nif 'l-r'"t.e 'f"'"'"'JUlr'fifwrf &t ("'w ilfr z'"r.f! f..wmym­

tfrztb-rfr r 
'1-rwt9 'l'i,,,,;wm1lwt f.,,,,,f,,,[' ifz,,,~ifuuf /,_ l1frru11u/nL,f Lt ;,,umnd1 

uwt'l'/Ul~t hr: 
'J.nrz t"''f'nt111J 'lr'":Pfrmfr iluwtfr1(1brr 'l'""'"~'"r'iif"'J' b'ii I""" 

r..h ,,,/,_ J LU l f., ,,, UI~ iutfr 2th rfr' I!"'" }_ .,,,,,b rfr' J''" 'i,"' '1fr' 1/rrr {" IU'f UI re-. .r bf,,,, -
"'"!!'{ m"Ii usu mfr{,.,,, 'i,fr, ""Fl_'" qJ nLfJ JUI t iu 11111 frLw t fr, ~n'ii 'f frqm [' uJ 9 fru1 J fr /, 
P'"zfrr1/_tudr1L{iJ !"''], ptm1[ilfr: 

1) (!mu ~m~1hpr 'l-J''"fPfrm'"Jfrt "'l'"""1l"'"'1[.,,rf.p'iJLpf! i"''l"'tfr Jbt 
p,,,J,,,t1/nuf ht llL{il r:,,,,,f,,,,,'i,/,pft' N l, N2. N.'J, • . . • • • , NS' 
8111.pm .[!ILlt l_J rfl (' r:. UJd Ulfffr 'ff' lU lf· fr mfr l_ 1mfa b r /! N ['II z1/11L tf bt f.,},-,11/,_J "'l 

l/u1L'iiy9frntwl l1w/111/_wdmp Jrntfi9' 

1=2"'-":'. tftf, nrmb,, 

!-,._ 'tf''"lp/111•p ,f,,,,,tfr~fr ilh_fit hrl1mrn1 /iltnrtt J;, 100 ru'iiqwif 

JLJw9'i1b1n< 'fb"f.[!"'-,f, 

N-,._· qriulf>frm/1 ,f,,,,,t/,~1' ,,,,,,,,'i"l'"r"' r..,,,;r,,,rl'.' 

:,1,,,,1"""1.b,,, N1 'll''"l/>Jimf• /1r"''iwt 1.-rf1,,,rmfil1rnte ~Lf·tf:' 

</•n1u}t,,,1,,,,t,,,_,f, ['_""' '"!'1- r.."',,,/{1,,tfrzfr• ""/Jwl i"L'fmt/1 q-rw!f,/un ,,,_ 

Jp"Ii '"i""'"'l'"'mfwJ.ptL-r/• f..u.J'wrl! nru;_hi/w 11[><fm J' /,'], /;;1111ulntw1fr'lr 

u111'1r'f'lw~p'lr {'i1l1• 7'1): 

-81/Jwl 11111rrn~m11L[1wt 1 "[''' qrwfifrmwJ/1t rurrnur1l1u111r{wJ,cthrt mt­
f..pwdbz1n I; 'l'j,,,,f.,,,,.,,/,l, r:,,,,,fJ,,f,,,,,,,,,,f //i1 UIJ'J ('iit1• 71) 11111t'frzwl1fr -C:.bm, 

t1fwtb9tmil /,_ n1rnzrnd 'll''"1'fr"'/' f..wrf1111•f!: N 1, N 2, N 3 /, N4 qrru­

[/ifrn•f! r:,,,,Jw1u/mil I; /unznr1uf..wmfil1, N 5 IL N 6-c' 1ffrtf.'i1 1f/;d11L['1Jurd1•• 

""'' ;'\'.; /,_ N8-['' Jwtr"'""'"'"~ lf[IUt[fo/1uu !:.wul1ur"i1w 1/i t. nr Nl funzn· 
1•w~uimfi~ 'fr.,,q,fiur mtb9n'l l"L'f"' t/1 1fb{,,111tfrl1U1!1w'li t;,,,,,.11m[r11mLtbr'ii 

,,,,fb'km91u&r'i1 ht, ,'1ul1 N" 8-frtf!' ,,,,fJ,'!Jw1uu ril.f'['' 

2) Qum J!lUUm~r tnL/'j, roe T -m/ }_llL'[llL t{r 'lf""fl'frmfr "'f'"'"''l."'"'-
1/uu}l''i,bre p.uufwtrfuLd b'i, 6 ~IU[t'ffr' ro.2, ro5, ros, rJL r14 /1 rJ;j, 

ro2 '1"'r'f'1 'fb"f.["",f ilfr~rnz1fif/>fr Jw/l/,l'J,11/1 dnm 2°/o·l'. 'fl'u"/111rf ~ 'fl'"'­

:PJimc· rM-Ji 'f''"f.f!"'1f' 1.5°/0-Ji9 uu/LLfit1 
;)) (!um t}1n}ULUfJ-lUJIQ uhl1m_uw9tfwli mumj1f!mr1p 'Jr"'lf.f11nuttJ1'it '"l'-

"''"'l"'mrjwJ.[!"i,b['l! p.m<f,,,t'-[md J,'j, t.frtq mh11w~fr' 
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r 1-9wt 9,,,/J./,_ lf[IUl:p fr mtu Jfr'i, iurll11U'l_Ullnll 111J .j!t&11 J 

r 2-J>frt ,f b~nL11lll9'-f.U1d J 

rs-J/rl_frt tw1Jin1/ Jbymuw91/iud, 

r-J-J/;-J t_u11/1n1[ 1fb~m11w9ifwd, 

rs -lf'fr1 ,f {,~flL<llU 9if usJ 'frw!f> frwwifrt UI r UIUJ'l_WUll' ILld .j.J.t /,pt 

4) l!um 11up1 w1p'im.ppur1 mumJ1fiwf1!t 'tr"'t.e pmd-wt•f rruf b'ii brb.e 

111f,II1ul1/1 \ 

rp 1---m 'l.'l'"'I'"} 'll''":PI• miu tfr~1 "'r"''"'l'"'"'' UI J .[!'i,b r I 

rp:.!--,ffir[1~ wuwfr6.wL/1 /uf,.-fuJ_,,,J, 
rp3-/11(,.{uf ur<} 'fJ'UI !pfrmiu / fr'i, U1rmUl'l_IUllt1/ wrf .[!t/,(fi 

5 

._ ,,.,, """' I t 
· .... J J;t! ""'"'= ,-, 
-·' ""' .·c.;:· "" _,., ..J I :.1 

11-1 • , _, 
.,., • • y ""~ ,. • , ... _....... -,... . -,,-.,, '~ .. 
,l.1"(_,1".1' 
t" '• ~ -: l ~ .. 
•" f Jc I , 
~•I"' ,,.._ .. .,.. 

I'" ... I ,,,, .. ,~rJ' 
,J - I l ,,_• \ ,,,. ,• ·,~.... ,, ,1.,1 ,, ,,,, ,., ... ,. 
. '}I I • ,, .. ,_, -' . .. 

l J ~ '• ... "• r ' '\.. 
., , t ~"',,, ' • 

\-'• • I I • ,f ( ( . . -,. 
'' ')''., , 1'-J I 

I .... ,, "''· I 
t I I ~ .._, ,, '.I 

# - I t I""'..,•, I I 
-:_ .., ., .# .,. ,, I I 

......... ,,,,,. ..,,4 

1 8 

l.ft. 71. !!nL•[nL'b[• '/pu•IJ>fu-.w1/1'h =p•n1u'iwuu[uu}[!'bbpf ~mifrbp[• 11wumftwp'f'lw'b 

um'bnmfte. eum fOCT-f• toOX olbJou11'bb1fu1 
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5) Cum lp1li:}_>l1qnLpwglnuJp (b'lf''"J.kfi) 'l'i,'":;,'"ud•t"L r:.'",f'"f' f!'b­

,,1m'b1['"J I; t:.mz•[/i '""';,bl •111u1'b9 b['~'"f''nPt'"'b :;,w[''upbf'"'fil111Lbf! t:.mu­

,11111L[t!t'"'bl!' I',um ~n'bfPfi'f"L['Ul9P"'JP '1£''"';,.[! p1Ud-1uhi/_nuf b'i, 1[b9 b'b[r!U1-

j111fpp' rn1, rn2, fn.'1, fn-J, fn.J /, fn6: rn1 b'bfr/1Ufu1lpfi 'lf'"'fPfimm­

tfi'b '"f'"''"'lu11111['"a.J>'bbrfi br1ll'"f'"' /t!J'"h r.'"f''"Pbf'mftltmhf! ';,[''" t:.u111111111-

jt! fU1hf! r.'"1[muw[' I; .'J-fi. fn6-fi'bl!' '"'[htfi .J>'"'i, 40-fi: 

G) l!um pmz\utlm~nL~Jwfi pfiinJp]1 'lf''"'f>/11nmtfi'b '"f'm'"'l'""'"-'"J.[!-

"i,b['f! 'lnr•z l"''f"L'bfi Jhy_ l'md-w'b1[111J /,';, t_nr•u J.1..fi' 

1) 1fpy_11 h'b'lf'fim'"tf.'i1 'll''"lpfi111, 

2} ,9'"b91UM.1 'f[''ulppm, 

.'J) i/"'f''l'"M' 'lrmr/""' 

4) fu-6.fu['"'} 'lr'"fPP"'"'tfi'b "'l""'"'l'"""''"J.f!'bhr: 

Sif tm l l nt 'I"' 'b/r 'II"" [/>/1m UI 1fi'b '"[' llllU'[IUUJi{ 1110 .e'bb rfi 111lrnuil1'b 

ll11111t'lbl"'- r,,'"Jm[' h["" 1fpl/['n11m{'nL~u1r11/'mb :;,'",fb1fw11111uf b'b /tlt/_u"} 

'.111ml1w'bfiz'bh[•m/ l;"''"ln'bwtfi'b "l.'"wl1br'bl,f'fi r.bm, f!h"'['m J, ';,,f,,,'j,/,9'1111uf 

''/'/,/; 1fb~fi'b 11, '"!""1./111n1[, mmlP" '11''"';,9, r,,f,,,,/,.'""l.bu I.. '"!'l- t_m'f1n'up 

::,. U1111l{n1 [rl ! m 'b'i,bf'fi, 'l'iuur.1Uu11ul1'"h[!t 

'l-n Jl2 ( lllll] fl prn ljlll fi) i._Jl t.qllL (i r Jf, 2_ 'f (''"[/ /11111U /fib IU (IUllU'[ IU u11[ ur<} .[!­

',,/,('{! zbp111u11[nr• /;';, (Ulifbtfi i../1;111 frll.1fi111!11Ua!..), llln1U9i/_mJ /;';, "'!';, 'lb"l.-

4'-""r. hr1· l"''l"'·'bfi nr1ul1f! /""''"9'bbl"'- r.u11fmp "l. 1lfi r.wmm~ Jfi2_n,9U1-

1Lllld t_bh J.bn'b'"f'~"LJ: llt'l l"''l"''b/1 ,f/,y_ 'lf''"P""'"'tfi'b mpm'"'lmw­

i/_wJ.p'i,/,l'P .gm'bwflf! /, t_w1fibf'f! ,fl,,} /,';,, J/,/f"""".9'[wJ z_b'i, ('bit• ';,~. fJ-1, 

6.';, 6fJ }r U!'l- "l."'m6.m11ni/_ 'bJm'b l_m'f11Lbfi fi'bt"ll" ,_,,,ff'"'f"t"''b, "'!';,"if,,, 

1; l "1. l """""~Ill ft!! Ul ';, Ill -6.l '"ft!!'"';, r.'" ,,,11,,, frl tm 'b'u L rfi 9 ,,, 9 ,,,<;, p z'i.1L f'f! 

,9UIJ(' bb: 

ft'j,'"!'"J "'!'I l_m'fnLhbhl'fi l/'"['J-f"" ft!tin'b'b '"!'j,l1-'"'j, l''"f'al' t_I;, "'"-

1t'"!'j, 11f11Uh.J> 2_UIUI pblfnLb b'i,, "l'nift:.bmlL 'lf''"'j,9 'If''" !pfi '"£!• ,,,'i.,J,'j,Ulfnll 

t_'i.it_fi'b U1d[•mftlt111'b /, tfi'bLtnif ;_hpm U11[n11, ~ml''"'" ,f /, J'"11bpfi I; l""'''"-

1,,,,,f 'll'"''i.19 Jb111UJ'l.Ul~UJb r.pJ J!f!' 

ft,,," m.'bfi J bf,,'"'bfi~u,t1 '"'b r. "'"'''111f"1m 'b'bL rfi 9 ,,, 9'"'bfi z'bl rft JhJm-

1" tm 'b'bL rt' /11fi11m ~w/ui/_'"a b'b fi'bt"l.bu hp'" "i'"f'"''j,'"~mJ- '!f'm!p/11r1urtfi'b 

1urm1u1l'""''''",}J!'i,b['p f.'"pbpp Jba111(JJ11Lhp,9 1 J.l..p9, .J>'"'j,'"f/p9 /, w!l'i.1, 

'"/h"l.bu /;[ ';,[''" 1fbm111t[U1ffwh r.pJJ!/i Ulll['llLl/mnt['UIJP p'bmtflfi91 

I'.11m 'lf''u!pptnU19J'U1'j, 1UllUJfi"6.1Ubp lP'"~U1U1U1[1n1 {JJ'"h ( nf'f!' fi'bt"ibu 

·"'f''l/,'i, 'i.zrfbl I,;, l1ur/11i/_'"a I; ';,[''" "i'"['nLbUl~UJtf "''"f'l'bf'fi J!'"'bu:ltfi tfn[u­

r,,'"f''"l'bf'"'filtnLb[19 /, J.nL[i/_uH}J!/i t11Un.h91f1Ub IU['Ul'fnlft!tmbp9)1 pn[n(' 

mbu'"~P 'lnrz l"''f"Lhhbrfi Jbm'"'l'"~'"'i, t:.pJJ!fi 11wr111'1mml''"'i, "l.hntfi­

""''"tfi'b, fPl•rfim'"-ulb"lPm 111tfi'i1 ~'"J :fohrfi 111 '"tfi'b /;: 

l,bml..'""l.bu, 'lnf'2 l"''fnLh[! "l.n'l"I."'"' I;. "['{! "f'"['"Lb1Uf/m 1f I; 'i.wl.. 

-1/:[''"lpfim: l,mJbJ'"m"'P'"[' l'"'['a{' b'b "l.hntfim'"JPh :_m'l1n'bfi u11fl,,,,{J!,,,'j, 

154 

!!"'9'"'bfiz'b!.r'f!' fiu~ fPhrfim'"tfi'b t_nL'fnL'bfi'bl!' "1.l'""mfi~11Lftl1nLbh 11L 6p1L­

[rf JnLhf!: 

lfnq~:i_,~t1mg1lm~ (uL.w~1nJuil_w3) 2_11Lq11Lli~ Jby_ 'lf'mfPfim'"tfi'b '-"['m'"­

'lUl"'"-'"'}.f!'i,bf'l! /db/, bllLJhUJhll zbrtnUlifnr b'i,, P'"!9 '1£''"';,.f! r:.U1JbJu.1tnU1/!Ul[I 

u11/htfi tl'tulip b'i. I. '"t/_htfi Jb,} t_mpnij tfhqnrnwg•lm~: (~'"JbJ''"tnb.p '"!'I 

f_lll.'fnLbfi Jfi~f'nlllU['nLffmnL['Ulb (';,~, 67) unifnf'Ul~tub 'fll('2_ l_nl-'f11t.bfi Ulll['nL~­

lflfll [''".(P r.bm }: flt'l "l.'"mi..U11Lni/_ miftml l"''fnLbp u11f[•nL(if Jnthb 1m/htfi 1fhJ 

f;, .[!'"';, uni/_nt""'f'"h 'Inf';_ 1_11L'ft1Lhpbf!: 

f!w pu1nutf n L JI z. nLq 11Lli ~ Jhy_ 'If''" 'f>fi "''"tfi'b '"rw'"'l'"u"['"J..e'bL·r'b 

""/'l'"llfi qliqmuL. /,';,, t:.hmk'""l.b,,, ,fbJ }_mpni/_ Jh~nL"'"9if'"J ('i.,~. 68): 

ll.1u111h7fi9 I; 1•/•111Ld '"!'l- t_nL'fnLbp l''"['(J.{' UJd[inLfilt"Lhf!: &:z.,_,,';,,,,l1u1lfi'b 

"'!';, I;. nr1 '"!'1 l_llLtfnLhh llLhfi Jfi1Ucl1UJU1b1U~ I..' P'"f'a{' "f[Ulllmfi~mftl1m'b, 

/,_' "frnz_ h[t11ftftmh1 n['nh.g d-wJm'bmltfi'b _(nL['Ult:,Ultnud/ /;p'b Jptufh f/,,/,lfi 

:_'"'I"' 'bfi'b: 

r Ul('a('llldllL[' l_l1L'fl1Lh(! "f1Ulll//utbn11f I; dn11/ifP/1f1U19i/_1UJ t_nL'fWhbhpfi 

Z'"l'.Pfi'b: flt'l"l.P"P l"L'fnLh um1Ubm.J b'b l/['~'j,'"/lft J1111fifPP~'".'l.r,,,'i~ 1f/ir_n­

:J"''' bU1[11 d1U'fbb'lfi11Ldni/_, '""Im fPb11fin11/1Lfi9/111ufm[: f;['P '"1'1 t_nL'f111'i.p 

lllllut,91f111b 111h/11bnln'lfi111/1111b ''i{'n9hunLd r:.UllJ/tfwt.Ul('l[hb ll(ln;'_ /'1nt_e'h11n111-

"j,/if" '"!'i' l/Ulf'n'l I; 1fin/11'"f'fi'i.bl nt 1ffi'"t'b l1nh1fi l"''l"''bfi'b, w!lL, zu11n 

'f''"l..f!b['11uf, b1Uh ''ln'l "1.'u111/1'b1 11,,blfi t_nL1ft1L't1p 1fl.y_ 1p 111/tlfil111M~ 'f[''"­

(/.>/1111b 11:n'".'lrf111.1f /; :;,'"Jb dU1111wpm[1 h['~'"f''"m/,_ {J['am{J11'1Jm'i, z'bnf't:.fi1/, 

,,,,,, l''"l'a('IUlrllL[' l"L'flll.hfi Jhy_ bUI llUIU191[nLd I; 11h11ftl1'"a1.., ""/'llU~" 

,\111l'[m1'J-.[!111_J1 'Jo'" '"!" l_llL'frnbp 111b/11'un1n'1fi'"l/'"h 1fhJ- muu11[blm{JJmbb /;r 

&'bnrt:.fi•l '"!'1 l"''fnL'bfi 'll"" '/,fitn'"tfi'b '"£' "''"'lm ""['"ac'hbr/• a/1/1, 

'i'{"" w1f ['"' {1 Juth I.. "I. l'""mp~nL{J t'""i' t:.m111~1nftl f"L'i,'j,/,l'P 9111 /J"'hf ;_'ub ['{! 

Z.""" 1fnU1 /,';, "1.n'l"l.'""'P hllLJh1UbdUJb ,911L91Ubp;_'bhpp'tll [J.!'1 "i'"1.n(uunn1/ 

•l"r'2-Lf'u r:. '"i..w/11 "l.n'l"l."""l'" 'lb"''"l'i,/,f'fi 1fin/"'"l'/,'i, 0'1111"''lnr1)1111f /,';, 

tU !" t_nL'f llLbfi 9 Uf U1111[' UIUUI" m.t a,,, L'[ina J!hh[" 

4nht~ ~mqm.lip Jby_ 'lf''"fPfimf! t!nupppuuh I; ('b~. 69). '"'f'" l!"-

111m,91f'"'i, :;,,uJw11 J.111.L1['"'}.[!'i,b['f! "l.'""'f''""m1111f /;';, ""1.P""u~ 1."''fn<h/19, 

),/,-,,,,, IUJb b'bff'"r'1mJ f"r'}'"f"n'lJIU'i1 ,, llUIUlbtlLd l1nLLf1 l"L'fllLh: 

~h11bpmrfi"'11uf 'l"''b'fn'l 9bJb't,mfiml! /, b{'~['n{''/UJ!fi'b !JLJ'!.'i.,mfimf! 

[Jf'J'"filn'lJ'"'i, [!hf/'"9.f!"'J .J!'"!.PwtiftnJ /,';,, 11mU19i/_mJ I; 1/w•flfitmat. 

'll'"'fPfiu1 ( nrt! h11ph1f'i. ,,,'j,,,,,,'i,ij_mJ I; ftlrJ'"flnr1Jur'b 'f{''"[/>fim )1 l;ff/, 

ft!r<'>-111filn'lJ'"'i, "l.£'"9 b,,f! '""-mrtnb'b.f! hf''" "'"'"2-fi'b 1frmtm1f, '""I"' ltf!"-

mw9t/_fi "l.hntfit11Ultfi'i.1 Jbm'"'l'"~'"'j, r.pJ .f!nll ''""LI• l"''f"Lbt u'"~'"t'i.r Ulllut-

1/l.l Jj,J IJ/i[''"'wuf mbp f[>h[1ptn'"JPh Jbmm71t1~1Ub r.pJ J!nl/ ~"blfi 1_nL­

'l11Lh[" nr[1 UutUl9d1Ub r,,UldUl(I ftff',}Ul[ifn'f_nLd(! ('_lll(lllLbUl~nLd bl, ou1[!.1/1 

911u}f' r._hrJ'""tnfin'"'bnLJr fil'r<t,,,ftln'l'f'"'i, '"!'1 P'" l'"J .f!'"!.f!"'t'fnu!' t 'i.'"t.. 
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"ll"'tfrmnuf 'lur'i11/n7 9bJ'b'irn1frmc, 11U111191/r11_1f I; l/>bpfr111111t/1'b 1fL111w7w-

l1111'b t./1J' .em/ ~nbtfr i_m 'l"''j,: 

frt-LJ, '"!u l"''l"''j,l! w'bi/111'bi/111_J /; liulilfr }_flLCf"'-'i1, uwff'"!'j, J."'-'fnLh-

'bLpf!' '"!'I {J1[nuf /,_ '"!" l"'-'l"'-'j,{!, Z_Lh linnuf: !2111711LhU r1Lm111l'bLpf'. 

"l"""f'"'"'"'[nuf b'b 1Ffrwt'i1 a,,._,,f,,,'i, b'1111'b111~n1/_; 

,--; 'i.n r::./11[ fr pl/i, 9 'l l"u!p fr Ill LU! fr'b Ill r Ullll 'I '"m ·! 111J .e'i,f, {'fr a/, fr. r,,,,,f L ,r 111-

m 111J '1"£'2 ( unij_npLUl/iub) }_m'f"'-'b'bbpfr t.bw, l1nLLf1 l"'-'l"'-"u'bL11'b 111'bb'b 

p111•/111!1.u'iJfr"i1 l""ra 11 ~mpwpb1.w~111'b brfr111r111.rl'f111'b 9 ,,,_ 9 111'i,fr;_ (0=2 :-12u, 0 j, 

J'fi'bt_11h.-._ 11m[np111l1111'ii 'l"P2 l"'-'l"'-'bfr "'l'I 9n'-9111'i1frzf' 0,.1~ 0-,1,,'J "l'"'I'"" I;: 

ffJl11111U1frl1m flt111'b ,gm9ru'bfr2_{1 J[;J,,,_filim'b "lw111&111un1[ tL 'IP"''j,.J! 4"lV"'-'f 

L-'b ft,.f·Lfr f_nL'fnL'ii'iibp: 

flt'I l"'-'l"'-'b'bbpfr9 "l"'Ulr11111urnuf b'b 'l!"'-'1w111'bu1bu111lr11'b J!..pb'b111-

'bL11fr J'/1 ;_wp.f! 7l1111mt'iib11, opfr'bw'J' r.nlni[wftu11[nr 2.'l_/JLU'bb-11/1 01lw~'bhp. 

111"ufr1/'i.Ll'' 'll"''j,'"!fr'i. 111rn111J''b111'bfr1['i.bp /,_ 111JL'b, rrpn'b.e w;_/111u111111'i1.efr [!_h­

[ilw9.J!"' J 'lfrJ'111'b111 J /,';, pwpCJ.1, r.wr11Jwrhu1f•'ii l1111'"'-'f'i.bpfr'b: 

1:,,,,, rOCT 1112-:;.J fd•/fr· 'l"l'2- (11111/nt'"''I"'" ). "'('I (ilr["'-1 b. ,f,,_ 
7 /•pfr!t'"tJ•/111J- l"''l"''i,'bt,!'fr ,,,1,,,,,,t1111'i1frzt. 1.'i, t/i,' c400, C41.:?-28, 

c41.; .1:!. C418--3rJ, CLJU-40, CLJ2?--l4, CLJ28-48, CY.'12--.12. 

CLJ.'IS--.'i'i 1, CLJ38--tJO, CY ,,,,,m&1•1, ''11,"'J! <- 11,,,1,,1wt' cephrti cryryH 

(7n/'2 :_m7ri1'i1): Cl.fOiJ 111/i11rnf1111'i1fr;_/1 l""i'"'j,I' J.P 1/11111d11111'1t/.1111f: [f'b111-

!J'"'}'j,/,{'{r 11111urt_fr'i1 /ffr1/{' "'l'"'111C.m1m11L:f /; "'!'/. tn<7m51ft wJ'{'"'-fdJu1'i.1 

11wt:..f LU'i.J e a 'l '' ,,,.,, '.'L"f .f! ,,,_,)'. !, I'~ r' rr f"l-L' \ "'J f"" jrl ! ,,,';, llUl"r:, ,f ,,,'j, f! ,} n 1lm'b 

'lb"/./''"-'!': fl,!" 1.""l"''j,'j,f,l'f' f1m11Jp11i_/J!"'-'j,l! 111111:11111'in/11'-'f 11 14.1--229 

1f/11111/rr11/1 ,,.,,:,fw'i.'bltpm 1f' £!'"" flpp'i.Llf1 C412-2S 111f11n~1f1111'"i,/1?.{1 l"'-­

'f"''itfr :;,.,,,f,,,r, 1ffr'i.1f, .:!{}7--269 rf{11m/nr•' CL}.1S--fi0 ,,,J_,11u1!:1115,/1z!1 l"'" 

91n~1/1 ~-u1.f1u<~i: •f.hr:2fr11 l"l'u i11hutufr11'i1/1z/1 f"L'J1n~J'11A11b 11111u1t1•fu1_1f 1.'i, 

'l!'"'f/; 1hmw.'J'i"''1 >.w1JbL,,.'j,!"'-flLpn1[ rfmff' f'frll"'!l'fw'ir 1lh(il1111ru/, npn'i.9 

mbuwi;,,,5•/•;_fr ,,,,,21, t.fr'it rOCT-111/ 1fr•[m:f 1;1, N\ """"£!' "rl! 'i1z111'i1w-

1111ut I;' 1! rrr1-fr ip fr/1111 .'!'/"',',I 

f:,.,..,a,,,,,J,,,_r ~111 9 ,,,'i.~,t, 1,J. irOCT /:!9.1-S-1-) ,,,b,,"'t1w'iJ/1;_l•p'u h'i.' 

B4-t.'i-f1, syso-i.s, BLIG0--2, BLJJ.; -.> t. BY.J0--101 84 m•w•Lrl' 

'i1zu1'i;111ftmJ' b'b 13b!COKOrrp04Hbll'i 4yryH (J'"'!'af''"''"'-P l"''l"''b): [J.,,,,,lfr'i. 

[J-/11/c ,,,,frmfiltw'b wuC.1fm'b'b t a'l,f,,,'b 71.''l.J!"'''• Ll'41'"1'7l!' r.111p111pbp111-

l1u1'i1 hp!1u1p1119n'-Jf!• 111nl1nu'bhpni/: U.1liihLU1fbJ ~w11J111n{l1m'b m'bfr 

8460--::.' m lww~m~•J•zfr l"' 7111.h(!' Hl3197-26fJ, w1fbhuu}m.e1•' 8440-
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-10-c' HB1•J6-197: t/,.bpl_fr'b urlw111~w'bfrzjr l"''l"'-'irfr -::.wpi/111J111tf1'b l..L11•­

frlt ,,, 'he 1uJ'L'bwJ'LrJ'b I;' ak=3 l1qtl'\nf~: 

- l/,.Ltfr l"''lm'i1'hht•fr mL u111l11u'bfrzbr'ii b'b (rOCT 1:! z:;-.w )' 
KLI:J0--6, KLI 33-8, K.4 .1:;-10, 1(4 .17-12, I(Ll.JS-6, l(l.f.•O--l, 

J<Lf.'jfl---l, KLJ 60-.'J "- 1(4 6.'J-2: l(LJ "lbm.J! t~'"l''lwl KOBKH:i"t 4yryH 

_'f1,,blfr l"''l"'-'b): U.n 111wnhpfr9 r.buin 'i.zi/wJ wnwr_fr'b {Jfri/c 111J'p111/lt111'ir 

,,,.,::,,f,u'b'b t /J.'l,f,,,'j, 'lb"l.J!"' J, Ll'~rnr'll!' t.wp111pL111u~w'b bp4wp1119n'-Jl! 

111 nf1n11'bbpni/t U.!'I l'"'lm'b'bb11fr q111pJp1n{/!11'-bl! 111u111fr6.111'i1LUpwp LU&n11f I; 

11 [) 16.'J-fr9 J'fr'b1!1 269 J'/1wi/nr11 U.nwlfr'b l"liu 111buwf1111'bfrzfr l"''lm'b­

<j,J,p[! fl>hrfrm111tfr'b ~"blfr l"''l"'-'b'bbp'b /,'i., i/brr_fr'b'bbrc' "lb"tfr1111111fr'i1: 

ll.'bt:.pwcfh Z"' I; 'i1zbl, nr l "''l"'-'b'bbrfr 'bzi/111J Jb /11111b fr~LU~LU'j, t;.LUUl-

1,,,,_{J !"'-'j,'j,brfr 911i_,9111'bfrzhbp(! nrnz1[111rJ- /,'j, UU1111h7LUrU1 l_W"'" hJ'rrL2_h/,f 

,/111 pCJ.111p~blfru: /•,,~ bflk 1frnp/J.111r4i/n'l 'b1fni_z"ubp[! "lw11111wuinL1 'bm [h 

,,,,,., U/~Ul'j, fr zfr l '"-'l"' 'bb a,,, L1-111rJ- J!fr 9, lllLUpphp "l_LU !J w'b'bbpm ,r 'I"! 11191[ 111rJ­

'"" f"'14m 111 P'"!fr r.bmt.tu'b.en•[ 11117 9 11._ 9 111'bfrz'bhrc t1LU·r"'1 L'b w!l tfr'irhl: 

U.1[h1fr P'-"rCir r.mm~nifltm'b'bhp m'bl.'b lb'lfrr•[wJ l""l"'-'b'bLrc' 

X lll;luU.Sll.l.4?1' U.IHJ..l!U.'H'll\.-1.'I~ 

l. t~L-1 ""f_'IUJUI~ h 11nr:_ ~"' 'J11L'11'l.l-rf! UlnW!f•fw'b :,f,,f'11ml1tu'1r llJUIJ'tiu"J/j_,/.,l'f!_t 

fl.pf vfU'lfUl~!l"'-[JJUllfp l1uu1_n1.9"1 ~'"-'["._~,, """{'"' 't'""L/llU///b 'l-l•UJl[pt.u1f"hbrr_ I, ;1l·l,,1;-L 

l !'"'.,h 9 /1 ~I 0 rf'n•Jb L ,..,, "rJ1'11w '1'6J b r I 

2. 'J.11-,inbt, 'ld11J111'-"'1l'bl h u/,.b~!uu11/d1nrl.'t1 '11~wrb·1 11111hmu1~, un1/nr11.ui1m'l, '111['Ji 

J,111 /1f./>/1~r.u!fi/l..li~' "'.l'L jJ.fn1__1f /_,_ l"ul'd..L'u11fn1.11 1 /1~1:_1.11b11 '11w/1_ !;rihl~ tnL'l-nL'u~1b11Jl 1lfi~-

l'"um;1111 ~wn1_{'1u"l1/;l'l!.' l,Vwirlil'"ll :,L-111n "lu'J!'ubp,,1/ 9'"-J.t/ 1nwl w1Lw'u1..~/1'11 uwl'"'-'t_­

mnt_rw.r{r~ll rl.ll'flLllJ-f'f;~'ufrp/~I l1~lll[Ull'f,.lfU1':1 /!_'t1/Ju1,91JlfLtf 'l12b1 [J1/Ul[l~IJtuO. ~nl l,l~L~'bhp~ 

;/,rf'1.11;;1~u.:b 1fb/u1u~f't_11.1~m"lr .;1umf1n1.fl.tnL Lr~h/'l~ 1i'l.u.,_/Jw7pnq !J·.,L!]'-"'bfr:_'bb['~ ,}'L-J-nL­

frl .fn' "i1'u/.;{'/!_ (II m L'~{'nL /J Jn a_ 'It[! 1 u11f L'n' fJ 1w<f1 11w:, J u1'1.11~ /_,__ ::, wpu1 I'& c-wll'u'b b l'llu'l'"'!Jn' 1{ l') t 
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II. t Ju U. S U. '\, -ft Xl-Xl I 

U.lT luU.lT'bU.S/a fl '1J n1'1JU.S'bl;fJ/t JU;PUU.9/t'b 
Ut:U.'4flfaU/! 1:1/. U.fJ?fJfl/\'bll'fll:fl/! 

Uz/uwww'bpfr 'it"l"'mwf{'j, I;' 't"f'rJ'u.u'tU1'un11b'i1 t}w'unfil t11h111L Ufnrz-

1-'f'""'/' 1'fr1l"bt111t111'b p_h1,,r"'Jfr'b .r2 ,,,1t1fU1'b fflr1rJt11{tlnrz.tt11'b, 'bnrJ"'lUl9,f"'';,, 

1!/111fw'b /, Jf11u11fL'l,f,f"''i') o"lbr1119fr"''iibpfr'b, 111mnJ'uw11frr1bl 1m[J"'l o"lf,_ 

{' Ul,'J" UI I fr e'u/il JU 9.p1111t "in 'l"l"' U1 fr .r,, 2_ ur lu7 fr Ill 'j, /, 9"'1. "U1 [',,, l1m Ill r"' I fr'u 

i/_in{11iup411L.r'bbre /,, 'l-f'w'b9 r,/,,,, 4ru"i1/u"}, 'bf''" 1'murl111L{rfJm'b'b'1r/1 1fr11-

1frn/111f mh 011/1'b wt 1n1frn1 fl l"' 'b'bbr l'' 

.9.hf'J"'Jft'b .lzwl11f"''j, l'"lnl' 0Ufbpw9frm'i1bre "lnrz"lw111/1 "'"'.J!-"'.'l'f"''j,, 

"'!'I 2br.lwuurp{.m'bnuf .lfr11111d-.,,Jt11'ut11~ "l"'r,/,l"L /,_ '"Ju 'tt111f wi'u 111rm· 

'fnL{tl1111.lp uwnbIJ'bf,l"'· 1'irnyb11'bL1•fr 1111fpn1n1JL[rl111Lh b'u1 ''"'lwrJ mw./2'"!!­

.lw'i1 r_hr.lw11111fr-:5.1n'hf1'u, mJ'I p_hr1f11111wpf':u11'iimJ "l"'t:.Lrn ,f,,,,f,,,'bwl1[•'u /, 

umn&y'uh/"'- "'f'"''t'n{JJ"'hf!• "ln'f"fUIUJfr .lhp_ 'tn/Uthnuf b~, C.1111f1111'1111mU111-

/u t11h 11111 rml/ ur "'I'"'! fr'i1 p "''l"''l-f' fr t_ 'j, /; {' J n r n 'u 9 r,,,, w't_m (rl J ,,,_';,';, h {''j, 'l 'l"' lfrn-' 
pb'b 111iu{'pL rif 11uf b'i1 1lfr1l1U1'i1 9fr9: 

fiJ•rrhu{rf11'1_11u!f19 /, 'bnr1f"'l"'9""fp9 -C.&urn mJ/11wJ'h1111fr'i1 "l"'l"l1um­

'j, "rf 1 11111 [''"''""" r"' 'i1 ;,,.,,[ UI "f IUUIUI u/u w'b ,,,_,/ I; Fe - c 1f '""""' L'I UI,} J!-h "rl• 

•[fr6.m~fr '1-fr'"'ll'"',f,,L,f 'bz1fwrJ uwrm~rnnLr"'!P'j, l'm'l_'"'ll'f't_'bbp/1'i11 [J.!'I 

OU[/,[' m 9fr w ~,/, r fr ,'J (,,bm n .l fr'b ;_ l;i[ m bl{m n /"1-"' J fr'u ''In 'l"f w urfJ b {'ft 11111{'"'1tm111_ -

rw'b ~hr/rn1 "- "lbnlf1m I;. ti[mLl1u1nfr'l-"'tfr'bfr'be' "lb"-Lfrm, fr11l1 C.bwl;1fmb't-

111nf111-w1~'j,'j,f;rf1'bl!' "lk"Lfr"' It bl''tl"'l''l-"'Jfr'b of,,fb'bur/1111, npn'uy 1fb'b.p 

Jw'unf/w9tuh.J!_ VIJ! tuz/uutu11u'b.p[' 'tt11UllU/•/,lfru: 

/?'b'[mhi/_UtJ ti n;• Uf"'lUf"'Ulf' furJ111fi/nrznuf{1H /,_ hn[11f1u[m9111_Jfr9 

r.Lwn •1-httu11 EJ:"''b'/n<.l I; r,,,,,f 1/fr6.t11't11uf: U1ul1w1'b frJ•"'~'"'b11uf '"!'I o"l/;­

l'"'!Jfr"''id1['f! ''"'"""l"L11L.l h'b "'"'rP"r 'b"l"'"""'1nq, fru11 brph1n1' "ln11-

"l"'"'fr 111n11nd1mr11pm'b 1/ h rp_'i1U11t1U'i1 r"r ,f ,_,,,f z1u~J'w'b 'b111{11U1Uflll"'r"'"U1b LnL 

r:..wJ "'!" 
l:{tJL ''i"'l"l"',,,l! m"'.J!-'"9ifm.l I; /•r ifhrfr'i1 ( Ac3 IL Accm) llf'purfrlrm· 

l1111b 4f•mbpfr,'J '"'/hlfr l'"'f'J.1'' 111111"' ';,,,, 't'"'b1/11uf I; 111111 uurb'bfrmfr 1[f1i>-U1• 

~,,,,r, ll.l'l- p_hr.lwumfr6.u1'b'bbr11uf "l"'t:,bl'it ,.,'j,C,rw<lhzw I;' nr"l""'l'' l;1furbl1-

UI n fr'lfrH 1uqb l"' 9"''} fl. "''lbI'f'' .'fobrfrur [' ( ,f fr'i1 z_l;1f m b11urnfr 'I:"' 1/1'b "l"'l"l"'w­

';,bl'11ui') J. 9f.1fl,';,mfruil! (r.hml;.[mM1urnft11wJfr'i1'bh['nLJ} Ll'/"f lmJ1fh'i1 U1r1rn-

1nl.ihf1m1nJf', 11u1u19i[fr t:.UJJU111Ln UJ111 :11uLhf111u l,b111u1'l1u 11w'i17.u11l { if11111u.1-· 

/'"''b/1 l)/un Jfr"'ufr'u) 11u111b9J,,,'j, d-"'1lU1'bwf Ar3-fr9 1!/1'uz_t. Ar1 r_l1r1!111u­

UJ /•{.,,, '4 'i.11 l' fr /i'i,,n b r<f_ ,,_, l"'-,r, ,r /•'i. t t if m M1,,,,, fr'I-"' I fr'i, "In,,_ "I"' ur'i1 h rm rf "'ra u-
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url/bfrmfry 1t1n'bp_1nmi[fr l;1[mL'twnfr7)19 1nif bl'"9'"'} :pbl'fr"'['' fru't 1'bml;1/urbl1-

m11fr'l-'"J/1'b "ln'P'i'"m'bbrnuf, Arc:n -fry 1! fr'i1 l/, A,, iLpJ"' umfr6.w'i1'b;,1'fr fr'b­

mb rif '"L"'1f 'l-'"'j,'l- 1urz uw11b9'bbtfru, w11Lmub'bfrmfr9 l1iu'br_1n1mffr l;1[urb1twn/1-

11fry Ulifbl'"!JUIJ yb1fb'i1111/11ur• t,·l''t"L 'l-L"l./2"'.r l;l 1f'i111191nJ U111L111nb'ufrmf', 

,,1,whrz 1nifbL"'9"',) :f>brfrmfr /,. yb.fb'bmfrmfr U1hl'_wm.f1n'u !)bu.!.uu'i1.em[ wJ­

/11U1d'bfr Uf"'rm_'bw1tm(rl111Lh[' A,, 't&mmJ i)Ulubl I; 0,8 ° o-fr, 1tl1'i1{JUl('1t'/F 

l;1/111M1mnfr•1LUJfr'b tfrnfrrn1rrl1.f U1h' l11frnfo•'"t"t•ffr Ufb"t/•mfot tq"'l"l'"m'b "'!'1-

11/,"IJ!"'-J 't•l'n'iti[fr r.wqwuwpm'tzitnL{il 1w'u 1fr11nfrl1 1[frluu~rrLdt fl!'l-'-'lfrufr 

"""·l!-"'D.lw'u, "l"'t;/,l"' I. ut111lb91fm'b "ll'"!Jbu'bhrf• 1111fpnrzp_11L{rJJ11L'i1'i1 w'i,-

1/w'bi[mJ' I; pp.)rnpn'lnuf: 
lmLJhUffru/1 1pnJ11w11l1nuf'bbl' mb1tf1 'tm'i1l1'b111'b l'f"'l"i"""'uht•/i 1fL-l, 

/,ft!J. 'ff1w'b.e 11uu•hIJ'bM1p n;_ [ub 1/wttmrw'buuf, "'!l r,,,,'u,1-wr111 -,,'l-""f' S/!1/­

l'"l '1-b"l.f."',f p_br.lu11f2.ul11fw'b o"lbf'"'!J/"u'u l1n;_i/_1111f I; finptfm[mgnuf: 

.:,w'i"l-"'flt.n o11-m1f uurnb9'i1hl'n Ul/'""J"'/iltm'bl' 1nJ}11t111}h111Jfil1 Uf"'l"lrum'bb11fr 

(, 1111["'/' hmJ'i1"f/," t:.u11fb.lwu1mf''"f' 11-111'it11ru1l f;, h h['w'i1.p_ 'b11111fwlw911ulfr9 

C:.Lu111 hmJh''lbu 'tm'b1[nuf b'b r.uo/_w11wrm1t211nL{il 1111'i1 1fnmfrlt 1/fr6.w~mJ1 

·1,n ,,,r UI l"' 91! w'u ""l ''1' IU ·"" IU 'j, '''1''' UI fl" rz•l,,, ~, r, ,,,,[lit!,., m ni (rl,,,, .r I' '"'' b Lfr 
zwr.uu/hm 1;, /, 'ln11rJ'i1U1lft11hllL1f -C.m6.111/11 'unr.r"'l fil11Jurfrlnrz.lw'u 1/1n/u1url1'u 

ft"'"""l""-,f /,';, 'bn111f1u1ur9m1ft 

Uml1w1'b, P"'!!fr ht1/ufurl fil11rJm[rl111l1111f/i.'! (!1t111f, fr'ut_U[b" brpluf'u "'!';, 

w~11/mh111 ,f /,'j,, /,f,'tf'nI''f f/UII''ffi {rfrJ111(rfn1[11<J' f1w1f /iJrJm(ilnrf'ILJ'' lpm'{_Ulffrh 

•/111/r11up~111J''i1bpni/_)1 "l"'l"l"''"'j,/;['['_ /,'bfJ'"rlt•fru ,f b'i1 'i11ul1 "'!l mh11111l1fr 

{rf 1,,) 111(rlnrznLJbbf'fr ( "I'"hJ! Ul/''l-b';, t_/• lt'"l'btfr 1/m/11wr•/•'i.f1l 'iml"fmlw!lm­

,f nq)' 1/ b111uf'l"'l'brz m91f w'b, r,,,,/ 1111bh[iq1119/rn'!r l1u11f 11-frl/> 111 rz~ n'i1, [ii (''hu­

(d n 1 ,r"' 'j,' t:,,"'111 fr~"'1/ n {' ,,1t."lfr111 111111u'b "'l'" hU[ '""''"ltn 1/, 111111! fl p /, r" fr 'l-f1-

'i 1119fr n'b frl11rJ 111fl"'L,f"''j, /, '"ll'j, 1 

flnl"I' mbu"'lffr f1rrJru/rlnrz11uf'b/, 1,l' "i"'l"l'u"'I! 1f11mh9'b1t1_rf /,';, l11111m.'ir 

c,,Ul/mu"'r"''tznmf!Jmh iffri>-t11't/1'b: Orfi'bwf ""'"[' •ffr{.w/1111 ,f Ufl"'111n/.!1 11-h­

q, n 1,,f"' 9fr ru l fr /,'u [rl m 1.!11{ 111 J "In 'I ''I"' mfr ~n1/i q w ,J .f!-f' if h ["" ,g'uk l nL hU[m w '"'tn 1/ 

"'!~' L'b[rlwr./111uf h~1 ifhl'"'l'J"L['brzw,g1f111'b [rl11JwfJn'l..l"'~1' mmpw,g'brrut 

1Ffr'bz_t. iflrl""l'!mrbrl"'Y'f"''j, 2b.r .pfi /1 11111nr1fr'b f/>mrzm1/1'b q•n/i•"'rl11f111'u 

r__ b I' ,r """"fr{.,,,~,';, f; r /1 fr~,,,, b r•I"' Lfr 11111t:.1f IUb fll_lr' n rn z J w1f'" 'j, ,,,1, Uf IU::.,, • .r 
m!'I r_hi11ft111Jmfri>-w'iuruf /,_ '1-"''j,'l-"''l 11U1n&9'i11111f: ff.l'l-"lfrul1 {r/rJw{rfn1l11ufJ19 

-'.lwrn "ln'l"l'"mfr l1n1Jr1JwJ.p'b U1'i1::.lw1111'bnuf I;' 'i1'•t•.f2fr'b f"'I'""f'j,!,rl! i/_b1'm­

'i1nL1f b'i1, mJr1n{rfJlllh(1 hifu11zn1_J I; /, Ufl'Uut11fr'trn{r/1111hf'_' 1[hp111f1w'i111'i11/_m.if: 

fJw'tmt'b "ln'l"l'""'fr t:.f11f'bwl1111'i1 'l_hr1fu11lzwl11fU1'j, o"lhl""!lfrw'bfrp b'i. 

1f/:111uff! " 1!/11t11.thrzJ'111J'f!: lf/11nulfr9 /, 1f/11u11fb1z.l1111lfr9 t:.bwn J;, nr "l"'l­

Uflillll[! 'l'flULfrnrL'b 1/rn/1111<.r I; l•r >.wwl1mftl111•hhhrf!' m11u1fr U1h--rt11<lbzm 

I; 1!111'bl'"'1fwu'b ,},,,'bn{tlt11'bwl "'l'l- ""IJ,r,,,9~,,,'j,krfrs r.t.mn 1111111191/nrz '""rml1-

""" ru1Jfr'b P"''l'"'ll'f'l'i1hrfr /, 11-rw'i19 C.wml1n•{r/Jm'b'i1br~ t;.J,m: 
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ft[rlb "fn'l"fu'"'f! wmuinb'bfrmfr 1_fr-6.iul1fr9 "'l''"'fnpb'b uwnb9 'l,/,'j,J! 

( opfr'iuuf 2_pnLJ' ), CH~/bpw9pwb f1iu'i11/mb1_fr UJ1JnUf: lf/111uJ'fr9 (:,/nun bUJ 

'f7w'b1_fr w'b::.un[wuwpm'fznru(ilJwb ( JbwwumwpfrL) 1{fi6w"11LJ: i/,hplrnuf 

{iJr{wp~.uJ fn/11wp~m1f'bbpf! Uf."'l''lwurfi Jbl mb'lfi tb'b rn'bl.'bw, ,/wJ"'­

"b,u"f! lfr pw1{iupwpfr ::,,utfkLJ"'l t/"u'l'"tP'b pw'l""II'Pt'bbrfr wpuim'linmJ'iu'b 

f.wJwp: "'"'l"fwmfr Jbl uih'lf' linL'i,b'i,iu'i, WJL 1frn{uwp~n1J'iJbp, 1;w'b'fbu 
1niu'b WJl uurpnL'fw 11Lrw1fr'b P"''l....,'N'Pl'i,J,I'' npn'iJ.e IL 'fnLb ~'bw'b '"IL i)unn-
11'"fil I"' 'b'bh I" 

lf[uJ.,,'ir ['b{rlw9.enuf iupw7 11wnb9'i,bl"L /,_ 7bmwlfr u1wppbp r.wm­

</_wn.e'iJbp11LJ' mwppkp JwJw'i,w~wJ'fi2_n9'i,/ipnvf mb'lfr llLbhBn'l pw'lwJpb 

.Pn/lliup'fmJ''itbpfr t.bmkw'b.en1_ "f."'lUJ.'"mfr Jbl bpkw'b b'b 'l"'lP" lht"'"'Jfr'l1 
],_ uU1pnLl1mmpwJfr'i, t/infr•wp'fJ'w'b lwrnuf'bkp1 ll'/urnJp9 ::.bmn Uf."'l"fWLllf! 

Lfm'b1_m.J I; /ufr11m pb'f11L'i, tffr6..wf1,uJ: 1,hr,e'1'b iwrnLJ'itbpfr •fbpiu9 J.,,'i,, 

'fwpd-pm{JJU1b 'b.J..url'fw'i, IL -6.L•n[rltw'i, P'"l'J.pw9Jw'b 'r1Uf.wmw"nq J'/mnJ''1y 

f:,f;mn 'fhUl.U[f! b'i,[tJwp"1PLJ' /,'i, U~J,UUb11 UUWU, 1U{11pb.J!b' UllU.[Jtrl,'JhnLJ', 

npnz JwJw'bu.rlf "f.wr.nLJ .170-650-C p_h11Jwuw'16w'b'1 fr'buibpifwl"LJ [.. 
'"Uf."' uw11b9'bmJ1 lJ'/11wJ'b7J1fw'i, 2_hpJ'wumfrti,,_,'i," J'w'fwp7w"f! fiw/u1_wJ­

!; "f"'lUJ.Wmfr'b 'bbp'fw1w9tfnr1 Uf....,t,w"i,2_'i,f,p'191 {:/rib 7hui.uLf1y "f.wr.m'i,2_qnuf 

I; pwpl!.p Jwzw"w1m'b1n{rlp11'b, wjb mw.ew9'b11uf b'b 170-.<!00"C uiu::.­

Jw'b'hbp11LJ' ( 9wr'1p ifp1urJ'b'lJ'mJ), '1ul1 bpb ''f,,_,r,....,t2_1_mJ /; •unun/blu.r­

Lf"' J~' f..1111.[J ["' b' 5S0-6;JO C uiu1>Jru'i,'bbpm_J ( pw11J.1, if/HwJ'h'l.1f nLJ') 1 

I 
I 
I 

' ' ' : T+M n . c ' T M I 

1,ft. 12. l'1.,,k~.,,n{t7w1fr"b "i"'l"lw"'fr l1p/•"'{•­
l1wftwii f[lunhpfr .,,~pp{• ~.,,J.nf.uJn•.[lp1 1_"r1['_ uw­

""rJ•fw'l. "'l'm'ln'-Pr"·"'fr'I ("fukJ.,,)1 
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/j'/uJ'm'b J frl n,9m/ mnw-

t/ /, 1'" 'f Wlj, "UJ r ,} r TIL frl J Ill_ b lllII W­

b W l 11 L :;,,,,f,,,f' 'fb"'"'lf! u1lon.p 

I; ,,....,,.b9'id,, "P"l"''tfr W{'W'fllL­

/rf 1wtf{'t IJ.Ju l11wf wJb mpu"f'"·­

/rl1uufp uw,,l9'i,bl"L 2'hnp'.frr{ b 
"P Uf.n'IUf'"muuf 'lnJwbm.J b'i, 

w1u lt'"J uit'b uL11pm.'fmm.r•w1fi'b 

P w'l"111rfrt.'b 1·rc' 
bV· i2-nul pb1nfwd I; l;•f­

mbl1wnfr7wr,fr'b "f"'lufwwfr um­

n/; 91f 1JJ'f.1 urpW'fllLIJ twb f, fJi'/r­

Ulf.'f1u'f w'£, ~bwbr'1 'lPrJ!fr J/rj_IL 

h'l,,_,,} 'fw"f/1 'l/'ur/{>frlt[!, npmb'l 

'bzijwJ h'b 'bwb. Uf."'l"l.um'1 uw­

nb9Jw'b uiwppbp wp111qm{rlJni'b­

'bhpfr 7b"f.[J11LJ' 'l"Jw9w<t {!"­

mpm~LnnLpUL 1/r'b P'"'l.w'frfrt 'bbpf!• 

/•'bt_Uf_bu hp/1mJ I; bl/• 72-nu/ pbpi[w.J. qpwlpfr~fr9, uiunb9Jurb wpm­

'lm{tlJ....,'i, 1fbJw9J'u.t'b f:,[,UI J[ru.tupfr Ull'f "fn'J."f.WUl/r' wmumb'bfrin/r 1frrr­

friu1p"1_lrtn' 2_bpJiuumfr£.,,_,'i,£! t;.u.t1_urnwpwl12_nnLflJU1b 1_/rb...,'ffr 'IPP.P.P9 (Ar1 ) 

frl'J,,,,J I; A' n 2_bpJ wuinfrb.w'b'i.hpfr J JU'fwp7ur"fr'b1 U wnb9J .u'b V 3-fr9 

.Ifr'bt_IL V ~I' wpw'fn'filJm'i,'bbpfr fr'bmbrrf"'Lf! bplLw'b I; 7wlfru [..., J'fr ~rfi­

mfrl1w"w'b' WnLUlnb'i,fr uiw-J'" rw b'bufrinur J/r'ir pn/11uip"J utb """' (Mu )1 v ~l' 
1JU/nb,9Jw'b wrw'lmfl1w'b J'w'fwp7w'fn•J A'n "bm'b w'br.bmwbnLJ' J;, 
J'bmJ I; J'frw1'b Mt! ~bme, npfr 'ffrr.e'b Wl'f "f.n'J.UJ.WUl/r f.wJ'wp 240°C l;t 

1Jwnb9J'u.t'b "'P"''1"'ft11w'b f.bmU1f1U JbJ.u9nLJ'f! t/r "''l'fnLJ UIJ'f 'bnp ~btnp 

q.frr.J!fr •/rw 1 

l-IRC 

723 
700 ~~::~~~~~~~~~=A~,~:-('~ Vo 

") /j n_ J11.n 15 

60{) 

A'( uwn l.7yc/U1 0-
1 tum_ucn~Zf.U1) 

ifju/iuZ unl'J1Pln 30 

l./faJ/Ub ll7 f" l')UU?f t/J 4 0 
r(lfrfZ -8CJZflm 45 
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! f"f H (240°) Oumflplt 
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llu111.69Jou"i.t rfrnl.!r wpwp1..fl1n1.."i.t"i.tbp/i 'lb"IJ.lnLJ (J'p"i.tl_I. V1/ mt't 
"ln'l."l ... ~fr wnLuurb"i.tfrurl! rfrn/u;,,rltJi.n1..J' !; 111bn1h1n}i (O), uwn.b9Ju4 

. V1-/rs Jfr"i.tl'-- V2 wrw'ln1..fil1m."r;,,"i.tbp'p fr"i.turbrtJ.-LnLJ rfrn/uwrlttJ.n1..J' !; tf)utfmll 
uopphmh (C). V 2-/i9 JJ.i"i.tlk V 3-e' tt'futt'mli mpnumhmh (T), Jiu'1 V3-/i.a 
Jfr5'tfL V tr Ji"i.trnbptJ.IWLnLJ' JfuJ11U"i.t rnpnuurJiur/r •f.t J11Upurb1'upurp (T + M). 
i/lrrt_Ul"fbu, Ul/UUf/IU 'tnt.tJ.wd-, UU1tta9Jw"iJ 'trJiurfr'twltw"iJ WPUlflllfil1w"iJ ... 

wif.bLJr pwparJr 'lb"ll.!m_J' JJ!-1" tfmpmbliuhmlu 
U'fum-.JJ.9 llb111n, "ln'l."lwur/i J'bt. bpkw"h b'tn'I. uurpn1..'turmpw1Ji"i.t P~" 

11.w'lrfrt"i.tbp"i.t -tJ.bLfr lluur,.,1tnrb"i.t "lwur'tbrtJ.n1..J' b"h "(n'l."l..wurp wttLuurb"i.tpmp 

/111.nflbrJ'l!'t 1/mfuwr'tJ'w"h 7/iwtrwJ'p JJi'l.n9ntJ.: 

U.n1..uurb'bJiur/r J.11.nfilbrJ'Ji't rfrnfuwr'tJ,.,"h 'lfr-tr-JJ.i tJ.rw, nrl! ""'"" 
trnL!J'/.nLJ' !; "i.rnLJj, 'tnnp7[t"i.twur1111fi"h wn.w"h9.p"i.thpnLJ', /!'ill np uwn.b9J'w'U. 

""r'r/!. ( 2_bpJ' U1t1tn/rh1U"i.t-J-wJ'w"i.twt,), urb11.1U'frtJ.wcJ. b"i,, mruppb[' 11Uf'Ul'fllL­

fl1wJp 'uwn.b9J,.,"i,, 'tnrbr ( uwn.biJJ,.,"i,, "'P"''l,;'-fltru"b "i.tznurbbpf! 'im1..1"hf. 

b"i,,, fr"i.tt_ np "bt,. 72•nLJ')1 1J.1uurb11.fr9 UfUIP'I. bp£.nLJ' !;, np urun.b9J'w"i,, VG! 
wprufttL'fltru"i.t 'tnrl!. lliuurm.J' !; wn1..uurb"bpurp p'J.nflhpJJ.'1 urpnllJ'iu"i.t u't'l.PP 

IL tJ.hn.~ 'tnrbrl! "llni.L/im/i 1Jn1w9J'w"b 'l.brJ wuurfr6.w'b'bbpJ! purmJ', V 1-i' 
unppJ!urfr 'lntw9J'w'i.t 'l_hpJ'wuurfrG.-'b'bbpJi tnmn1..J' /,_ WJt'b: 

ll.n1..umb'bfrmp /i'1.nfilbpJJi1t rfrn/uwpt,Jiu"i.t 7pru9pwJJ!9 bpkmJ' !;, "rt' 
Ull'J. "ln'l"fUILnP J'b'l., npnz ( u't'l.f'nLJ' Ul['UlfJ UIUfUI zwur '11U'i.t'f1U'I.) ls'lw .. 

"i.rw1tntJ. uwn.b9'bbtnL 7b"l.J!"'J'1 "ln'l.UflWLn/i J'h'l. 'twrn'l !; 'l"Jw'i1wl 'ilwit: 

rbJlihmmJh Ii ( IUUO'l'i.trutJ.nr urpnumJ!mw1fr'i.t) umpn1..t,111n1..pwt 

tz'./.wcJ. pntnr 'ftnp UUl{'nL'tllfnLf'lllJ/i'fi· ,."w'll#llJ:p/!!_"blrp/!_\ unpp/iurf!-. 

mpnu,;,Jime, tJ.bpfr'b £. uurnpfr'b phr'bft.,,"i.tbpf!. (ftlt•. 79 )1 pw9/i J' 1Uprnb'bufr­

urJ.9 £. uwn.b9tJ.1Ud run1.uurb"i.tJimfr9 (A'), tqbn.,.]l -etlmmtih~hli tqwmq~ 
linri umpnd1111m .. pmjpli rw'l wqphi libp h'b: uJW....,"hu, 'lrw"b./! f/>br/11111~ 
£. 9bJ'b"burJiur/r J'bfu ... 'b/i1tw't1U'i.t fuwn.'bn1..r11-"£lrr l.r'bt 1'pw5'9 1twrdrmfl1n1.'il" 

'111tJ.b1.fr pwpl.p t•, .pw'h "lb"-L/im/i 'twrd-ftni.fil1n1..'bl!., npm/_fi.hurk, uwn.b9J'w'i 

UlrUllfnLfl 1w'b J'bt!w9J' w"i.tl!. 'ln'-'11/i.t(ilw91 9bJ'b'bu1pu1J! zbrurfr't"bbrr. t"itw­
LntJ. ,/ w'bpw"bn1.J' b'b: 

QJ.J'b'burJiurl! zbrurfrlt"bbp'b W/'I uurrm't.,,,nt.pU11/rfl pw11.w7ppl_"bbpnuf· 

.U JblJUl'i,, J' Wb p /,'j,, np t_bb flt,wurif.m J' OUfut/i't~'tUl'j, J' .u"i.tpw7purw~m.i1 
'll''!''b.p /r llwtur b"b pbptJ.n1.J' f;lb'turpn'b ... t/i'b J'w'i.trw'l:fr1nwftni/ {'bt,. 74)1 

. 1,61n£.U.Ufhu, A1 "- MH t.hrJ'wuurpf..w"b"bbpfr p'il1nbptJ.wtnuf wnuJur#r"!" 

"iifr1n/i pnfuwr'tn'-J'f!. 'twrblfr !; ..,w,..'tbrbt llburhJwl 'tbr"I' 

F e7( C) ~Fe,.( C }+Fe3C. w 1uJi"b.1J"i.t' 

um1..u1116"bJ!ur/r 111pn./ln1.JJ!9 run.wt.w"i.tn1..J' !; f/.bppurp £. 9bJli'flurpmfr Jbfa111.;. 

"bfr'twt,111$ fu-_n"bnLl''I:' J:"b'f npnLJ', 'tr't"bn1..J' b'b.p, U1Ju1nli-11. '1n1mfi11nL'b tn1...,_ 

"i.tbf, npnzw't/i tbrJ,.,uurpG.w'b"bbr/i fr"buibptJ.wL"bbr &. "bztJ.wd- ... uurp--G.w'fiir/,rl! 
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'L-t. 11. Uwn.bnif"'I ..,,,._..,.b'itf:.,./: f:"lnpltpJf.'t. urpn',r..,.-,, ""l''l.,."ftl!'i.bpfr .!J.ftl'"""'l''"·'t.­
,,.,,._l'"''it A1 6 Mu f_bp.Fwuur#G.w..,,'i.bpfr jt'r..urlrpf.,L"'-,f ( 1<JOOOX)• 

w) 'l00°C·nul" lun2nr 2hpmw~nr "llm1•m, p) 6000C-nL.1'' .l'juJ'wll mrnum.m, q:) 
S?OOC-nLJ'' ~LrpG pli1Gpm (wuh'lGw~nr mpnum·1~), '}) 2600C-p itbuirnLJ'' umnrltG. 

phJGp1n (eum liJBLphrp ... nrj\wr\d111G wJ'lrrp\pnG pG\LrnLPJmG)1 
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( n, c, TI 13) "fUIJ,f ,,,'j,Ul~W'j, /;'bi "'"'r'lUl"fbu UU1nb9J w"b "'rw'lm [rl JUI';, 

pwrJ..l'"'9,f"''i,l! 'ln''Jf!hf:Ju19 ( Jfr"bl/, V ~I'} Jfr1u\..,Lif.,,,J./J.m J 9bJJ,"b1nfrmfr 

z_bprnfr~'i,/,rf! 11U1'>m.li ~br"fnif. Jw'iJrwbnLJ /,'iJ, nrfr t:,/,ui/..w'iJ.enif. 'iJrw 

~wrd-l'mfltm "b"b u16.n,J t 15-fr9 ( "fbnlfrmfr t..1uJ,,,r} Jp"b1_b 55 JfrUJif.nr 

( uurnrfr"b pbJ"bfrmfr f,,,,J Ulr )' f!Ulll fl·n~if.b Lfr c UUl'j,'f'l.w~J11 
n,.nz. u11/1wl"bbrfr t..111.rwa,,,,"b, wmumb"bfru•[! phJ"bfrmr pnfuwr~if.bl'n 

~,,,,{, fr'i.l."fbu f!"b'lm"bif.,,,J t" ,,,uhl, UJmumb'i.frurfr 1ffrtw~w pn/u..,rft,f,,,'j, 

'lb"f.emJ, f/>brfrml! umw9if.mJ t nrnz tUlifnif. 'lbrt:.,,,'lb9if.uu} if.frt..u1~mJ1 

t,bml..w"fbu, pb1'iifrmfr J/J11_ "brUI if.w"b'l,,,~f! Lwrif."'J t"-1 '/-,,, f.wJUlrif.m_J I; 

pbJ"bfrmfr P"'rJ..r ~"'r'>rmfl1w"b .r1n,,, "fwmf..,,,nf!1 

lfwrmhliu~ml! ,,,Jfu,,,J'iifr 'lbrt:.wqb9if.,,,J "ffr'b'I l"'Jm1fl I; .[!wnw­

"bfrumwtfr"b a br~,,,(Jfr Jbf_t flr.f!,,,"b Jbt} t "ffi"b'I ln,Jn,1/Jfr "fU1rm'i1w~,,,J 

.ud-fr1wJ"bfr .J!"'"bw~f!• U1J"b.[!w"b JbJ t" "br.u .[J.U1•tU1"bfruwnL/lJU1'b U1uinfrt..w­

"b{', ,,,1"b,e,,,"b JbJ l_mrfmi/. t L,,,rif.nd if."'"b'l,,,~l! £. pwr/ir t "fn'l"f"'­

mfr ~,,,rJ rm fl 1nt"b[!: a br4,,,frlfr mwrwJ,,,~,,,"b if.w'ii111u~fi rn.urrw~Ul"b pp_frf.l! 

funr,,,"bwr'l"'at.. t. r..bm!..w"fbu, pJn'rbrzw1fr"b if.w"b11w~fr "fwrwJbmrbrl! 

JfrJ1w"b9 /:,,,,if.wuwr b'i, (a=b=c): llw~,,,!'j, J,,,rmb"bufrwfr if.fr6.,,,~n,J a. 

if.Ul"b,,.W~f! .(!UlttU1"bfrumw1fr"b t, UIJ'ILnb']_ a=b=fc, C "flUrUIJburrfr f.wrw­

pbrnL{tl1n1"b{! a-fr'iJ ,f/,J t ,{/,~ ,ffrwif.nrfr9: flr,cw"b WJ'I r..wrwpbpnt[iljlll'j,(! 

JbJ b W/h.J!Ul"b ,fbJ t" if...,';,,,.,,,~fr ,cwrr.w"bfr,,mmfl1w"b U1uwfrf..w"bf!, ,,,,'j,_ 
.J!Ul"b qm"b11,,,f1'i1 111if.b1Jt pwr/ir lwrif,,,J if.fr£.,,,~mJ 1;, w1"b.c,,,"b pwr/ir t 

J "'rm/,';, ufrmfr ~wrJrm~[if 1111.'bf': 

flnwmb'iifiwm-.fwr111b"b11frmw1fr"b pnfu111r~11LJf! nl_ ,,.frf/>nuzfrn"b "1rn-

9bu t"-1 lln pnfuwr~Jw"bf! Jwu'b111~9n'l. pwqbrfr .f!frJfr,,,~,,,"b pwrz,,,'lrm-­

fltn'-"bf! l.fr 1pn•frnfuif.mJ: Uw,.b9Jw'b JbJ wrwqn'-fl/m~'ii"bbrfr r..bml..w"b.eni/. 

,,,Jfuwd-fr'iif' J'i.m.J I; frr urbrznuf' "ffr~'I ln1_Jm 1(rlr1,J ( um,,,9-Jn1_J I; 'lbr­

f,,,,'Jb9if.,,,J "ffr'i,'I lmd-mJ(J ), fru~ "bfrumw~l."bwrn"b,,,9if.,,,J 1 if.w"b'lw~{' if.brwJ­

i/.nLJ t" .J!U1nw'i1frum :J. i/.w"b'l"'~fr1 br/1,,,frlfr frn'ii'i1br"b U1J'I ifn/uw{'~Jw"b 

l!"bfilw9,cnLJ ~w1nU1pmJ b'i1 1_"bl}"b' 1ffrp_wmnJ.u1fr"b r..bn..,if.nrmfl-tw"b mb­

'l"'zwrd 11LJ'i.br1 

U.uif.wJ{' u/ubJ,,,mfrlinr/,'j, ~UJrl..lfr t wrmwr....,!wbl r..bm!..twl ~br"f' 

i "'lfr"b'I l"'-JnLJ{J[! pn/uw{'~i/.n1_J t" .pwnw"bfrum :J. "i/''i.'I 1n1 JnLJ(ilfr1 wn1_u­

ml.-'bfrmf!' Jwrmb"bufrmfr: U.111 1/m{t1,,,p~Jw'b li.bur!..w"b.pni/. br~w(1-wd-fuwd-­

"bw1fr"b Jfrwr..wlif.wJ.e"bbrf' uww'iimJ h"b w1La1i/.hlw1pt/~ ~wrd-l'1n/iJJnL"b: 

fl wrmb'iiufrmfr l1wrJ-rnLfJ Jm"b{', "fn'l"f "'mfr "fwrnL"b.u~a1J wd-fr1w&"bfr 

J!~Ullffr"b t,.,.,JbJ1Um, qrnpn/u•fm1f I; "b~. 75-nLJ phrrf.wd- q ~nr{• !i.wJw­

/iwJhl 

16'l 

/";, t "I Im hr lrnuf t w J'I 

l1nrfrB• J1urmb'iJUfimfr "fwrn'­
'i11uf1,,,J wJfu...,M,fr .pUJbUJl/fr 

m6.fr'i1 '1_'1Llff''j,frlu..!I JhJ 1_U1•/rnq 

f'lUrdrUl"bnuf I; brUI ~UIJ•Jrm­

{JJnLhf!, fru~ u~uwd- 0,6+1,6°1o 

C-fr9 !i.wu"bm.J fir wnuu/h1u•­

'l"'t';, wrJb.[!{iL' 62-68 1lfrw-

1fnrfr f!U"' lrn~1/b1fi C um'i.11-

rzw~fi: fil"bL. Jfr'i1t_L. 0,3-0,4°1o 

wJfr1wJ"bfr .J!"'"b"'~l! ,, wrJrm -

fJ1U1'iJ Wbf! fr"binb'i111fr1[ 1;, UUl­

J1w1"b 'i1rw wrJb,c[! 1bn wJh.J!Ul'j, 

,f/,J 1_t"t 11.J'I I; "fWlnbUJTI(!• n11 

.Pfil wJ-fu..,Jfr'i, "f'ur m"bwl1n'l 

"fn'l"f"'"''i,f;rJ• JfumJ ih'h ~UJ­

mwrmJ: ll~uw1> o,s-0,6'/0C-frti 

,f.,,rmb'bufrmfr 11UJ1,Jrm {rJ 1w'b 

mi.fr fr"bmM1Ufr1fmfl1rn'b"b 'l'l"'­

Jf111rb"b "b1/u..qrnJ t: 

y 

' - -
v ~--.I 

40 I ' 
j 
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to 
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0 D.Z .0,4 0,6 U • LO t2 t4 7.C 

'!,Ii• 73, lf/u•[wJ u1n'f"f'""'{' ~wpJpn1.f'JnL"be_' 

'i1w.ru1d 01J-fu"-'t!t~fr u1mt•nL.'11.u1lf"' fJ Jiu~[!, L. JrJn-
,fu1~1 jh,.,fw""'/.r>.m'!.J,'i., 

ml J[nnLJ Ac.1 Ii Accm t1hmhp~9 rmror mw­

pm:ilih1l1u, rl •flun,_J A01 l1bml•9 rwr~l' 
(770'Cl mmpm9lilJ1l1u, q) Jm11mhGu~1nl1 ~wp~­

rmri nGp lpu~11jm;} G11mGnLJ m~!u m.)G~ l'fW­

[lllLG't1~nLpjmGi·H (11um U .. "I. 'i>nLtllilk!•)• 

lffllJ/UIJ- "fnl/UJUllll/1 f1m11Jfllll/dt't1'&{1 f1111f111ju..J ~- ~/Ill/I h[IW llllU.J!W9-

J111b p_hrJUJumft6.w'hfiH• ,,,,,,,J'.'!'fm'i1 "'i""Hf"' {tf1m'i1/'.'7 b. "!"'l"f'"m/1 Ml!£. Mk 
,,,, mh {'fr (lb l'J llJ u tn {if..m'i1"b /, !',,) 'l ft r .p/r 9: 

lf/1,,fw'ii ,t:,UJJ111r wd/uwd'i11u1J."b "fn7"f""n'i.b11fr U•U1J>m9Jw'i1 o"fmfr­

,r,.,l lhr,f11111wlr6.w'b'i,!1r~1 l!'i,'f'f,j,j,,,,} lii1 'iii/• ifi-m1f 11/,;,,/m<I '1ftwqrwJn1J1 

Ir[di7k1ju,bll'nn!•f}WJldl llJllllll!!llll:~r,p'.1 t;,.,,f,,,l' !1mwm111ff111f I; ui!nl UE:­
Jumtf, fru~ flbml;qmhlpnnj11puJ]ifilihp!1 ::,,,,,f,,,l'' n~ lJilul J'h,m ,f, 'f,,, "f"'!Jw­

'i,,,,,Jnrif.nuf t" "brw'11n1/, np 11.l. LJ'ft•/ 11/mfw'b 'f''"f.f.'.'"'f 1ifa'btl;ifm/,L11r1nfr1fU1Jfr"b 

"in'l"f"""'i1hr•fr urnrunl1111mru11mJ rf'u,,, J' I; trjml,l1urnfrrf/•9 ""/b[1u9 mJ f/>b­

f'f'm, n11"b 'f.'JWJfrnrbb 'i11/m'[f;.'Jbflll{ I; 1!/111/mJ "f"'["f'"'m" ~iUrJ-rm frltmh(!I 

f·,,/1 t..b111!;:[111ht1mnfr'1,,,Jf/i. "fn'l"fmm'iiLrf. nt ll'I"/ 1f/111fw'i, 'lb"fl!""f tr/.­
"' bl! rnn P'lf'.'I 11uf l• l w 9,,, J f/> U1 q/1 ( 1111-/1) umft"' !"'{rJ J m ~, [!, l!"b'l t;. ...,f[WILUl~f!, 

nru2 tU11/1ni/. "b1111'i.frull pwrJ..r•u9'i1111J t Jfr11f1.U•} "f"'l"f"'mfr '1Ulf'Jrmfl1m~"bf! 

/nrnif.li.bml1 9bJb'i11nfrUJfr ll"'f'"r"" [rl 1nr'i1r Ju1r111b'bufrwfr l1mrJrnL frl1rn"bfr9 

wif.htfr p,,,f,ar t"): ~burl;iJurl,~mnfr'l,,,Jf'i, "fn'["fUl"''i.'bpfi if'/"/ (wmuurb"bfrmfr 

1/fr6.w~fr9} J'{uJUJ'j, 'lb"f.J!"' J, 'bw/11, l1wrJpm{rJJm'i1'i. u11/btfr 1/m./'{' I; 11urUJ9-

if.11.,f, m1'iimt..bwl., J{,,,fw'ii thrJw,,in{i6.w'ii(! pwrJ.I' tfr"bhtm !i.bUJL.w"b.em[, 

,fl,Jw'i,,,,J b'i, "in'l"/'umfr lbrJu11fr"b LwrmJ'ii[;rf!• n1m'i1,p lt'"fin'l b'il r..w­
f..w/u {11nmU1'i1f1 "fwur6.um 'l'"TJ.blU[f ~w1fn11.iJb1m t;,,,Jw:·· nr !i.brntif.mb~­

UJn/r7Ul1fi'ii "fn'["f1UUlbb('f1 lf•fri/ Jf11n11ffr9 UllllUfJl{Ulr} ~urr<>rmf!JnLbb wif.btfr 

16 5 



~00 

~ -... :J..,(J.f' 
I J;.,w, .Fi7z"':., ,/ • I 

I I 

fOO ..._ ___ ....__ 

Q 02 D,fo 0.8 o.a l.O 1,2 

·+---1------ .. 
' 
! 

; 

•. . -;.· - ir --
, __ 
i 

I I . , . 

J,4 f,6 t.fl,-~ c 
t+. 1'fJ. '"f '1D11ni,'-:tr/t J , .. J ....,.,, I~ ,1,,,. .. ,, !'1··' ..,,/ t ... 1,,.._;Ji,,I. r/1 ,., wr,1H!f·' IJl'i1 • Ol~tu/-t! t.u. 

lhr.fr.,um/.t;,_.,.~.i.r/< l"•-~r4~1thrc I c'·HJ.{·· ·' l'c-·C ·'I· w '-·1~wb1otter ~· y/<h•4/ 
qfow'fp,.u//t tC u1"'~''1~'n"'lf.'t11t ,.,1,,,,,,;,,fw .. /1 ~!'w), '-

166 

9wttl' c 1imrbtfr t- 'll"'"l 'j,J,. 75-nLlf r"r•[w<f 1i"1•"rf•t: Uw ("".'JW"'f'"-"' " 
t s-,,.,,1,,,." nr '""' <rmb'itr•"/r ·fJr6.m!1"'" ,,,,, ..... ,,,7. "t"'l''f"'"'" .r, .. .r.,,t ""7"1.-
JI""' ""'!'"' ''"'"' rwtm .r l~"' I. ;•1ir"r'l "'l/•t 9/.,f/;'in.11/rm r fl,u ·"'' 'lr"'t/r.'I J 

f.b.,.t•/uoh1t1nn/r'l"'//•'ir. .,,,//iif• ~/•zu• -O,li0j)-f'!I uu{i.tf• wd{•••.,JJr'i1 "l"'f"L" 

j,..,lt"'I "l"'l"l"'"''i,/,rfa 1!/unt•i/•,7 .~burn ,n,,., J' f,- "r": .f."''J,,.,f1,,.p1,.,.rp 
,/'i1w,9"J"lw1/"" ..,., • .,,.,t'i1Jr•n ( "l'.C"''i, l""r!ir t' -J{<1wJ'i1f• "'""""!!• "'Jf,Jl..,'j, 
#Ul/_lrl ft z1u1n) . ~nrrr1L'ibu1/4 Ul/'l- 'Y"'l'"l'"uJ"u£r1' h-\k ~bu1r. (ru111..11111l~"i1/r1n/19 

,J',,,1,,,,b'itvf.•u/• >ftnf.Jwr1f.J'ru'ir •fb11flr51 pl.11,/ru.,wpf.ratc) 'l""'"f"''' t 1ru19u1• 

uu1~wil t hr1i•u11urf>&..o.,S,f,/,('/' 'I"• 

117111. " : 

ri1,,,1r·"'1.· Jfo'"l" j-o,.:se;o 
C "l"'l""!""~"'l rf{ur/ wJ "l "?­
llt/w ,,,f,£ rft u 1n rn1.l11nllJ.(rl-"" it µrn1i-

'fw9wJ t- ''"'r 1"ft5,.,!,.,,r9 f rrr•I 
.f{un.,f['.'I :, 1'111,,) • 0 ,J •/•.7 rl /•U tlr. 
<J ,()0/ oC "!'" t"'•'i""''""'it '·r !1

"' e' 
JUlrl11b'iJu[1u1[•.'1 /... ""'''''S'[..ud­

"'"'"'"""'f•u•/•9, /'u~ f),9~.~-fr.'1 
1.111/bt/' 111 J (o wd ftf1! I.If"'/''" '71 ,,,1111 '( .... 
fsb11,,Lr.' 1i'wr11nl.Lu/r1nf•9, u•u-­

n/191/ruJ 1urr1, "u1h'U/u11J1.11 11 h11~­

f'"l''l"'J/•'i, ,7b1lb'itwfrm(>{] (o(t,[•• 

?)tt'i.brf. "1 trl"I .rfv,f,,,'i, 'J""'f­

.en• J } • 

"1"''" '' ,/ /' ~("'""' l'"t.. ""'ft "l'u.1'1, ( J £U r1n "~u/11n j 
soo:i<' 

lf£wy"f"lw//Jf1 1unL11J11hit/1urf! A/.bpr119'Lf,t11i. (1. w1t11r1//,l,.''1n1.1ii l1wrd­

l'"'L{i 1u/i1 ~wu,,,~1/; l"' t:.111J' "'/' { JUU(.UtnL~1/1t"{' {l"'f") l'"" (d 1n1 LI! ti,,.,,l 1.J' UJIUW(JW r 
9utJ r t) rJ' {"'{'"rt, ~fr.!f1rul1 w'i.n"f ~t •nt •J•11b11mnfr•1wiJr'it, ''f"7"l"' .,,'i.11 Pl! ,f z.u· 
,,,,, .r bt 9 ,,. 1.on ,f/rf""fwtr""f' ,,-;;,,.J.9uniJ' ... 1. ~/,.n/r9 m•lhlf• ,q ... Jr p"r· 
J ..,,,.,.,.f,,..,5,,,.,f, /J.l'I J' z•u'trl .,,'j, c'itfil "'9<l!'"J Jiu119rr p'}'"tf•"i, ,.,,,,.,,,.J,5,r "'C 
4.,, /v,,, r'11"' J' I: J' "'I' .,.r, 'it., fr.,, fa ' ""' J' '<"',,. w r ""' L 7, .r '" .... 11.,, J' ,, .. r. ,.. r I• 
2tnr~fr·/ 1lt1tu,'f"r'1"'1/1"k wn1 u111hfJfr1ne znpn:.1[nL if I: ?-fruUJl'r" q, Lt'/111uu-

9fi1f /,~ .,-rfrrnu_t J/1f1 /t1(All1'ii"'/"(./I1 n 11/r ~eurJ ruLp 'flt,.,, f! 'zl111.th'"Y.bu Ulftl Ulll f, i1p1n1' 

ftw1•"r"'I" J''•tr9 .. ,,f4tf. P'"r'\r 1;, 

/.'uur 11w"b,9J u..'is b1(u.1it,,1~/1, 'J"l"' /J J"'~ nL'b f, f, J{uJ' .u.1~.1 :'.6 '-"'' Jr"L "./1J-

t~~'"5' ,,,1,11,a.a111tArP.' 

u"•/11rwl1Ju'h if /u1u.1f, 

f'q nflltrJ /.~ ,f {mr. ,f' 
wu111ft&.111Lo:r~wf1 ,f /"n' ,/, 
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Unqnpmqwfi u]unuf ~wu11urhLfw "l.n'l"l."'U'f! UIUl.j!U19'irnuf b'i, J/_fr6.m~/r 
'l"'"'lr"'"" OSK 'lrJfr'i, r,.,,.r "'"l."'m wufuw'i,n'l p_h r"'" ""'" 6,,,,'i,'i,brfrs 20-HO"C 

wJ/_hlfr piu11tJ.r, .!frwn.J,,,Jw'i.w~ "1."'t:.mJ "'J'I 2.hr.!.,,umfr6..,,'i,,,.J IL "'I'w'l, 

,,,'i,f!t'lr..,,m u1U1Lh9'i.niJ .!fr'i,J.IL ub'i,l'"~"'!P'i, 2.brJwumfi6..,,'i,l! 1 1.,~.78-,.,J 
pbr4_.,,J- b'i, un4_nr.,,~w'i, IL "'ll mhu.,,~fr J/u.!w'i. 11juhJ,,,'i,J,I'f!' "I'"'b'l 

u.,,n/;9J.,,'i, ~n11bp{' wb'l"''lr4..,,rJ b'i, 11111iumb'iifrurfr fr'lnf"br.!fr~ t/r1rfr1 ,,,1,~­
J,,,'i, 'IP"''lrw.!fr 4.r"'' 

/>'i,l_Ufbu hpl.mJ t" 'i.~. 78-fr91 un4_nr.,,~111'ii .!fu.!w'ii 'lb"l..P"'" "ln'l­

UfWUI[! u.,,unLJ f ~p/rm{tl1u1~.,,'i, wpu1'1ni{JJnL'ii/r9 wJ/_blfr "'I''"'f' uumb,'1 1/wf, 

II' I 

t4. 78, Uwnk:11fw~1 ftnl'/,f'l!., "'"/nrwftw'b (LJ, 
"'""'/d . ..,1.wftlW'b (2) /, P'l"Pkr.!H (3) 1lf11Jw'l1 
wl.uwf['bl.l'fo 'l/,''l{'nLlf, u1k'JIW'l["/w~ wnu1mk­

'bp "'p P'f "fl/, /•dfo't ifrn /v UI ['f[J.,/'j, 'lf lll'J f"'"' '' 1L"" 1 

~"l'l! 1./r !..1uu1111 .r IUlll.IHJ'Jb-

'irfrmfr /!'lnflbl' JM °'l"'r..1/w'i, 

~nphpf!1 m11111fr 111mumb'l,fru1l! 

lP "•rnr.J/_rrLJ, '"il 11m11nuf !; 

Jfr'i,ifL MH ~bm{' IL nl1umJ 

1/m/uwrl14_h l 1{.,, /'"'M' 11/1111/r 1 

~hur1Lu1"1bu, "i"'l"l.u""C J.f,-,..[J 

!; pbpmJ Pl' 1U1uu1/htus'f"' J'i.t 

~11111drmfl1nL'i.t(!t 

Un4_nr'"~'"'ir .!fr11111fe 

IU J' /; 'iuu "/. U1 r 'l_ 'j, /; J IU J 'f /r 11// 

"I'" rn6.um m/' .,, J'b'ir.,,m 111p.,,J­

J/_ 111d[!: 

Uui~iuJ'i.t um/up111l1w'i.t 

1lfuJ'm'i.t J111J'w'i.tw~ p_hrJ'wu­

mfr6.w'i.tfr 1/b,J .u'b~1fw'i.t l;,,L­

wl.w'i.t.f!n1/ 2/r'iiJ/_wtl.pmJ' 9n-
Jm'i.tm 1f b'b pwp&/' 2/;l',f"'JP'ii l1Jl1mJ'w1fr'r, l"'l"'',f~,/,1,, 1'p111'itg 'f"'"'"r'-

J/_11"{ b'i.t ~11n/, um I'"' ~m111 I'"'!P'i,, •pn/111upl/1f111'i.t l wp1n ,f'j,[;ff'' "l'n~1 J! uin w­

p111'l,m ,f h'i.t i/r'i.t 1/uuJ.f!fi A. 111mJ/_wJ.[!11uf """f'l'bf' rfwJ'w'1111l1111rf/1png'i.tbr111uf 

'"" 7 /• ,,,j, /. .'In 'I ,,, ,,, ,, "'1,~,'1,,, ,,,_ ,r.,, r,,., b'i.t "'"" "'1 /•'i. .pn µ,,,, r~.r 111'i.t i:. 1. wl .. ,,'i.t .f!" •I 
( ,,,,,, 11w b'i.t}r u1fr ,,./, 111u~uir1111• d u11/ '"I I! J' nm 3-0 j 

0
-fi i u11/1111/ w1/h i/• -/•,. .J!I' I;, 

'f111'i.t Ju1pud•'i.tufiwfi~1(')1 11.!'I l"'f•mJ'i.tbrl' 11n14_mJ' L'i.t 'iibp.pfr'i.t l"'tmt.!'i.tbpi 

"1-rw'i.t"l! t.1116.111/11 'll'l''"'l"''i.ty111J' b'i.t "l."'l"i"'"'{' .,,J'r111f"Jw~1 ,,,,,c,,f.,,'i,,l! b. 

2/r'i.tJ/_w'}.j!mJ' IUILLUl'_W'i.tmJ /,'j, 6.w.ebr, u11fpm(J11'1'i,, 111Ul;,,J'111'i.tfr9 9wd11 1/r­

'i,/,['IL '1-b"l..f!"LJ' l1nr•119m1f'i.thrr Urrtfnr11u/1.,,'i,, Jf11 J,,,'i., ,J,,,,f,,,'j,.,,f[ /unw.,,"iJf1 
mn~n"l! p,,, 1,a1, t 1 

lf/11,J'.,,'j, [!'ii/dw9.pmJ' zfr'i.tJ/_wd.f'n11l u111111£m9nr1 'i.th[•.pfr'i.t l"'rmJ'i.bl'fi 

'h4_.,,,,_L9Jw"ir 'i.t"l.wmwl1nt/ ~ppumJ/_niJ' b'i.t t:.1uJ'bJ'wmmpw11 'i.tnri mbu.,,~/1 
J'firmJ'iihp1 'l-p111'i.t.e r.p11"'i.tu1~w'i.tnLJ' fr'ln/dbp1l/1~ /, LU11111fi6.m~1w~m'i.t .rµ,,r.,,~ 
mh11111//'j,J.p'i.t /,'i,, nrn'iJ./J pw91UanLJ' /,'j, /unm111'i,,f!I 
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flqnpbptr~ll ufunLU~ r_/,,,,r,,,.r;,,,f1Jw'i.t OUf"r'"9P"' b nrfr 'lb"l.JJ'"J' 

"l'"lUf""n{' m111j!m9'i.tm1f b~ Jfr'i.t.i.I. 1f/111f111'i, 'lbpJ'wumfr6.w'i.t{' ( tffr6.w~fr 

'l''"''lI'wJ' /1 GS K 'fdfi'i.t t.unf 111"1 w111w11/uw'i.t11'l p_br1f 111uwfr 6.w'i.tf.9 20 - 30° 

110/l•tfr P"'l'J.p)1 "£'"2 Jm1fiu'i,u.l1 "l."'i:,"',r '"!'I p_hr1fw11mfr6.111'i.tnrJ', "'I'"''l: 

,,,,, .. /,g'i.tmJ' t:.w1tjwtl 1117hpm 1f' Jfi'i.ttk w111111nb'i.tfr111111-pb1'i.tfrurw1fi'b Ln[int:.-

1(111'i.t p_bpJ'1u111.11fi6.111'i.t'i.tbr'f'' fr'lnfilhrJfi~ "l"'r,,,,,r "'!'I p_h1,J',,,,,111fr6.w'i.tm J' 

1f/1/,1t. mpnC.J'w'i.t tfL-['l_f' /, 071111{ u111,.b9'i.t111J'1 

/•,,_nflhrJ'M .f/11.!w'ii 'IL"l.[J"' J 2fr'i.t4_wJ.f!mJ' p_hrJ'w1fr'ii l1Jl1mJ'w1fr'ir 

l"'l""'f'i.tbp'i.t wi/blfr 'P".J'I' /,';, 2_hp.!1u111nfr6.w'r1'r1Lrfi t.frn.f!r ,,,'j,~J'111'i.t t:.bwh-

1Ju1~1.f!"" ( uwnL9111 J'l! l1u1mwpJ/_111 J t" b11l1rrL LU'i.t'fwJ, ~,/[• 78-mJ' pb114_111rJ­

'l/,"f.[!P C.1111f1ur, ';,,,,fr,' Jnu1 71>0-/19 Jfi'i.t1t.. 260°C, t:.bUJn 260"C-/iy J'fr'i.ttl.. 

,,,,..,, 1wl1111 Jfr'i.t 'l hr ,f"' lllD fr 6.w 'i.t I!) l u,,, I"" ftm Ill r"' J fr'i.t •fr"""" I'~ .r ,,,'j, l"' r nLJ"it hr 

pn["l'"J/_fr'i.t l_b'i.t 'fnJ111'i.t11uf, 1111nijt:.bml. w11111111b'i.tfrm.,,-phJ'i.t/1ww1fr'i.t t/rn/uwp­

IJ"''f[' 'lfrlpm 'l/rn'i.t "fpn9h" I; /, u.11'1/r I; m'i.tb'i.tm ,f u111mf.6.w'b.,,p111p' J'fr111-

.l1111fU1'iiw~ 2fr'i.tJ/_111dJ!/• u11fl'n'J'i_ t:.1u111ij111J.f!mJ'1 

U.!"UJ/rn111/ 1 fr'ln{rlb11.!/1'1 JfuJ'tu'i.t 'lb"l.f!m J' i/•'i.ttf1ud.e111 J' 'i.tbp.f!fi'i.t l'"-

1,,,.,{~1/,[' 'frh[Jb z~wb, r,,/i111/1w"/.f;u, Jfu111J/,'IJ1fw'i.t ~turfi.J! }/r 'f'fu191/nLJ't 

'l•nJwg 111 J umpnd1m111 pw'i.t 11mn1•fr'i.t pbJ'i.tfim !; , n11'i.t m 'i.tfr puu/m~w'i.tfr'ii ,/ht} 

11w 11<lr111 fil1111'i.t (l;J/_mbl1 wnfr'l"'(P~ "l"'l"lm"'fr !..w1f1111' HRC /j5 J'fiwJ/_np l;)t 

f•,,_n{dbrol/rft, friit"lb" ~,.,,/, u1111nfi6.w'i.twl1w'i.t J'/uJ'm'i.t J'hfln1'i.tbrfr 

r,,/1 J''i.11ulrw'i.t /dhrnLffJm'i.t'i.t "'!';, J;, "I' "'!'I l11l111'i.tu1l1~•h11114_ tfr t:."''ln'ltfmJ' 

1f 11 muu/n!''""lbu 10 J'rf-p9 wr/l11 fr t:.wuw 7bm.,,l'i.tb11 h'i.t{!mpf[l'l /iu~w~w'i.t 

1f{mfw'i.t (11111111~11111 pbJ~1frm l1wJ' 1fw1ru1b'h11fiw), 11rm4_C.bwl. 1111/bt/1 J/,,J 

:;,,,,,,,,,,,p 1 ,,.~, m'i.tb.'f"'l ,11,,,,.,,lf' 1111uJ! 1l/1p_111'f•uu11111f, wmuu1b'i.tfimfr J'fr'i.tfr­

,f,,,1 fr"i1li111pw.'Jfrn"u p_l•pJ'w11111frC.111'i.t'i.tf,r·/• 'l,,,,,,,.,f, 1'""'"'1""£' f"u11a1, '"l'w­

'I'"" /d ! wJ' p lP u '"" ~ m J: ~ "'""' 7l,,111111{r 1111111n11b ~1 /1 U1 {! 7m'i.t'lu"l uuutl; 9J' w'i.t 

:.1,uuw'i.t/Y"f ,,11,,,,,,r I; ,,,1.nC.1//,l "'P""'"P"'P• ""rrfrmf111,,,,r ~""t'i.tfi11l1 "lhn­

!l onfr- nrn'i.t11 1,,.,,,J11111frl1m'i.t'i.tbf'l' C.u11fL1f1J11111Upwp ,9111rJ11 /,'i.t: (h'f/•r4.""J­

"tn'l"1"'U1'i.tbrfr C.wJ'u11• 11hmwtfi r.wu111111 /rl1m'ii11 ll"'P"'I I; 111'bt:.wJbJ'111ru 

,,,,, ,, lP ,f /;,J tfi'i.t I, 11 

Uumf11iwGmqwli Lflm.l'u1G '11,"IJ'"'J' J'/1'u}_l;J/_wh~mnfr7w1fi'i.t u1"'l"l.111m­

~1l1p(' "'"'.[J"'Y'fmJ' b'i.t Ar:>,' fru't C./,.,,~tfmh4urnfr71u1fi~1'i.tbp[!' An ~Lmfr9 

'0~3o°C "'""'" pwr&r, n11nz JwJ111'i.twl1 "/"'t:,,,,,f "'l'l £hrJ'w11mfr6..,,­

'i,,,,J', 11wnL9'i.tmJ t:."'l'{""j 11111Lrm J' Jfr'i.t}_I. JV\ 11 lrbwfr9 15- 20° wi/blf1 

. /'"' rlt.r l/, , • .r w uwfr6.w'i.t'i.th /'£! J .r /rwnJ ..,,r w'i.twl1 ( ""'" filf LUUJ "'P "'I' J•/it) ~UJ­
~,,. J "'['/- p_b 1 ,J'wumfr(,,w~1r11J' /, l:,burn 11wnb9'i.t111J' "'lm.J't 'l•n11u9wd t:.frJ­

~1.,,/1w'i.t ""'I'"' 'I'""' f""'i.t 1f111p111b'ii11frm { 1 

U.u111fr6.w'i.t111~w'i.t J'/11J'w~• rl1111f111'h111?1 fr'i.tt"lbu /, frqu/clhrJ'fi~ Jfmfw'i.t 

'lb"/. .pniJ', thpJ' mum fr 6.w'i.t'i.th p fr w'i.t~,f .,,';, J'btJ mfil J'IL'i.t(! u nJ/_ n111Ul[w'i.tp t:,.,,,J'J,,f ,,,_ 

u1n1ftl!'""P ifinl'r f1 U'fr1J111'i.t £bpJ'.,,umfr(,,w'i.tfr9 J'f1'i.ttl. uh'i.t1wl1wtfr'i.t £bpJ,.,,,_ 
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aifti.w'bl! uwttb9mJ'e 'tu,,nwp-J.m.J' t "r'tm -'ir7wJ', nrfr r.£ur&w'il.em/_ 

thpJ'w1fr"b '1'*'1nLJ'-1fr'h twrmJ''ir&-re 1/1n1Jr 6'ir1 Me 'tburfr J'nur /!pfilbr­

J'fr" "/U1r.6tf111 7-bUJU1Lfr i:.wuriJU1u1JmJ' t_hpJ'wutn/!i-U1'ir"bbrl! li.w-J.wuiup-J.nrJ' 

bf, /,. O'JnLJ' t:;.buriu7w mun.69J'wit [!"bfl-w9./Jn1..J' U1•1..uur.&b/!uriu-J'iupur6f.r,./!­

miu1fr"b _tfrn/uwr'tmJ' {! wrurw.pfr'b z6rurm J' nL J'frpnL'tmJ' urb'l.fr t mit&f,,,.J' 
9ph(ilb J'frU1J-iuJ'w'bwy1 ll.111"/frun-J., uur1in1..1tmnr.riu1Jr"b ifin/uiur'tJ'iuit [U1-

pnLJ''hbrf! t_6'ir r.iuuitm.J' frrbit9 iunwtfbtw7ni1"b wrJ-b.efr'il /,. f1n1..iit"lbu 

"111.er b'irt l.6url..wpiur, iuumfrl!uu"biuftwit J'fuJ'iu'ir rliuJ'w"biut tfrit-J.iu.l.emJ' 
'i1n11it"lbu '-.ebr 'twJ' 1tnrw9mJ'itbp 1_bit wn.mt.iu"bmJ'1 

11.,,,,,,.,w"bw'tw"b J'fuJ'wit J'bfiln1ntf J'funwlh"b, opfr'itiu't, tfrnl!r urriuJ'Ul-

116/r zwit..,1'"bbr, it£r..,_wrmru.r'tfr1'irbr, r-r-'t 11-'ii-tbbr 1.. -u 11mrn'I 7nr-

6fr.e"6r, J'&U"j,r 'l"j,'J<UttW'i,,9/!IU"IU[Ul/fr'i,, "/IUt:;,nL'£1U1t'iJhr /, IUJl'i#, npn'i#9/i9 

DJiut;.':"itt.-J.n1..J' t- 11-wrar 'twrdr1afl1a1..'it' J'-zw1t.U1n1..'bnL/l/nL'it'b iu"lwr.n­
'1.bl'u fi.1uJ'-r1 

11./'1-Uf_/rufr J'fuJ'w'£ fl-J./r'b ftwrblfr t" 'JU1ubl it-1. frit.e'iriuJ'[uwJ'b,,_J'n1..Jn-J. 
£. l!'b'l-r.U1urnul ni/_ 'tUluriuri/_n'I_ J'fuJ' w"b urbu-'t'irhrl!' 

flllpGuufJ_nnufb'l_ un-ufnq tfJ_nnuf 't•uutiurhtfru '1-b"'wll! uiuna
9

Ln,,_ Jfr­

r_w-J.w1('/r9 fi.witmJ' bit iu1'ir ..,_-r.frit, bpp it- ,_Im n1..'bfa -l'b.ewit t.brJ'm­

fi/J111..it, nr'ir /r i//ri.w't/r t urU1.ew9'£bt itr- uiurr.b9-J.1qtl (J'/ui/_w6) J'iuul! 

J'fr'ir1& J'p1wJh,,_J'J' _,. t.b rJ' wuwfr'--"f!I U-t-1" 'l-J-1-r t- nrnzht uw., 

nh9'bn7 J'frt.wifiu1r/r9 'lb"'iulf! fi.U1'bblnL J'nJ'biturf!, fi.wzi//r iurr.'bhl itr-itmJ' 

Uf_1Ufi.UfU1iti/_U1,) t_brJ'n1..fl1iu"b IJUl"hlU'tf!I a,,,. UflUuri.wnni/_ J'fuJ'IU'i, IUJU urb­
UIU'tf! "'-r-d-J.wd J.t 1 

f!liq.liuunnufnq (br'tnL UU1nfrtnul) J'funul 1tU1uriurblf1u J'l!'itt& J'f!Ju• 

Jw'it t_brJ'wuurJri.U1itf! uriu.eiu9i/_U16 Uf_n'l_U[IUUf(! "hw/u uum.b9'bnLJ' b'b y/r 
J'62. J'fr"bt!.. Me 'tlwrfi'it J'nurfr't t.brdiu11-mfri.-it'bbrfr uwfi.J'U1'itf!, Ii.km•' 

l"L'l_nLJ't a,uUffiu/r • UU1ttb9mJ' (! "IUUflUri/_nLJ' t- 1UnLuurfl'itfrurfr "h-J.IU'l.UlfnLj'b 

+.w1m."hmfil1-'it 6lnmn1..J'' urrnr.nLJ'/r9 /•11r1..uU11'btnL 6- Me 'tburnLJ' utu!;/.m1. 

UlltfLautl . .'itfiuriu-J' -rur6'i1Ufrur "'1/r'ft tfrnfuwr'tJ' -L frLurb'itufri/_nLfl 1mfz(! frt_b9-

£btnL 'ituJ' Ulrt 'l-'u1'ir'fU1'1_ UU1ttb9J'U1"b Uf_UIJJ' Ul'f.tf,brnr J' uurrm t,urnLp..;//rb 

tf.n/uw111tJ'U1it 1-rnulitbrl! +.n.er h"h1 Uw't-1'b iu111 urbu-'tfr J'fu"-'£ Jw­

J'iufliuft bntl'f,Uf#:,U 'fJi/_iur t npnz/i1 trni/_ uwn.b9"bbtnr. f!'j,'Jt:;.UlurJ'w"b J'n­

J'bf,urf!, WJ'J "lw111i.1u11.ni/_ J'fuJ'-'it iu1u urbuU11tf! "bnL/'itU[bu 'l"r6'£-1tiu­
frnLJ' t-l& miuriu6nLJ' J./r- 7urbl1 

4. fl) n'I.. fl) U.8 '1 lTJo U.lTb'lJJ'Ofltrl! 

UfuiuJ'b'lJ',,, J' f! Fe-C Jfi-1i.-11_-61L&rfi "-'rt.•-'t-'£ & 1tiur&nr--
9m.1'b t/srJ'-J'zw'tJ-'b o..,_br-9/riu'itbr/ru J'61t"h ti 

Ufuif_-6 U/.n'IU/iuurf, m.'bb'i.mJ' t r-r"r +-r"rmfi1-'b1 .,,,,"bi/_niJ' t 
Jufiuur lwri/_1116 '- pb'ttrL fr i/_fr-0.w'tnLJ'' nL'bbitnLJ' t ztu-111 tfrn1r r.iupt/_U16w~ 
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Jft'i.tJ'°'Ln1..fl1m it: fl/n'l_U[Ulurp 'bbrJJfr"b L-rnulllbp'b n1.. p£/1ni'i1n1 film itf! -J.b­

l'ws'i.tbtnL /, '6.tnLfl1111'bf! J''16w9'i.tbtnL r.wrlurp -1"h b'i.tfiJwr't11LJ t.'b Jfu-­
,f'b'lJJw"b: UfuwJh'l_dJ'UJ'i,, JU1J'w"bw1t fi.wf,,.wfu J'J,6 l_wtfmt/_ 'irt/_wqn11/ t" 
,J'/r.11/_wt! ..,_n.,..,_wur/! +-rrlrn1..fi/1nL'b[!_1 

U'Jnw tfbrpfnLtfe t_b rJ UIJ zw'tJ' w ";, OUfb rw9friu t' "Pl'- J' •urur b'bufrurfr 

,Jf_m/_UJ6 Uf_nll"l"'url! uriu.e-sitnul b'b Ac1 t_brJ'wuurJri.iu'bp9 wi/_£1/_r 9w6r, 

JfiwnJ..,Jiu'bU1't ..,_..,r,.nLJ' 1UJ'J "lwtJ'w'i.t'bbpmrl /, a11u l1u1rl UIJ"h U1pw7nL­

f/JU1J'p uU1nb9"bm J'1 
UfuiuJ'lu1J'n,Jfr9 Ii.bur,,, fi'btU/hu a1ry.h'i.t it2-J.&9, J'fuqwd Uf_tt'l"'l_wmfr 

'ftbpJ!fr"b [IUpntJ''i.tbr'i,, w'br.burwitm J' /,j,, 'twpu pn1 fl /tlLbb f''i,,'J f,wf.rwUf_bU 

"b-J.-'lnLJ' I.,;, -6.tntfl 1m 'irt/ J'b6w'i.mJ'r />C.-r'th, J'Jr-'h7,..J ru/b r..-a'tU1'£11Ul/r 

f,;- 1 nr fi.U1ur'tmfl1nLb'£br/r tfrn+nfvntfr//tnb{!_ 'ta1urwrt/_nLJ' t JfuwJ'hqJ'J'tu'£ 

f!"bflw9.pmJ' urbq/r m"b£9n'I_ /f>wq_w1/r'b +n/u-r'tm.J''bbr/r fi.bur6-ru'bl!n-J.1 

/! uur -'tw'l-&"fi'tnu 9--. t/.. '1m P'flni rl'n-J./r /, .ull t/!ur'ba1t-"h'b6rfi 

1m/1wtit6rfi' opfi'h-f 1,090/oC Uf_W('m"bru'tn'I. Jfr11/_-6 Ufn'[UfUlur/i J'fuU1J'b'lJ'­

,/ -" e'i.ifiwel!"' J ,,,,,,_,. 6"b ,,.r;, b'imul fi.hurl..1-1 i/rn/uutr'tm J'bbrl!' 

U fuiuJ'b'lJ'J'-'i. "'n"'t.frir +m.1m J' Uf"'l"l-url! S<>-180°C urwJ!ur9-

'bht/ru J!U1n.w"hfruur J'wrurb'l1Ufrurc +n/uw11'tifttLJ t J'fuwdb'l_JJ-'it J'-r­
inb'bufturfr' -

Fe..,(~=l .090fo)-F<.•..,(C-0,4°1o) + Fl·xC' 

nrurb'[ fz2i/_w6 p_apJ iuau1Jri.U1'j,f.£rr fi'burb11-J.U1tm J' IUl'J J' U1purb'itu/rU1f! 

.....,(J ,40JoC Uf_UlrnL'biu'tn'I. (r.h.nl.U1"/bu '1-b"- 7b11r.U17b9-J.wu} a "IP'j,'f tn1..6ni1/i/i 

k -'hnrnz piu'l_tu'l-rnLfJ 1U1J' ,,_ 1tUlr11-fry.'i.brl! fu-rr."hm r'I- t 1 

UJriuC.U1t-J.iu61!'£6pnLJ' 'bJwit tfrn/uwr'tmd'irbr utb'I_,. lfL'j,bitutttll f.h'fw 
.em_J, hr11- r.iuJ'bJ'-urwpiur 9w6r 'l.br.!wumJri.w"hnLJ /,. br't-r J--J-­

'bw't/r f!'bflw9.enuf 7bpC.w7'19-J.U1d "/P"b'l- tnLUlfl //J/r9 wpullU'l_IUUf"UI" ft111r• 

6l!r• J'm'irp JU1u'i.fr't'bbr/r 1tnwpi.lJ'1u'i. ( iui/_b1/! -G.Jr21n 'tnwtbu9b'b9/!-1/r) 

z'itnrfi./ri/_ -1'1- Jwu'ir/r't'bhr/r J_wi/rbre r.mu'bmJ' lt"b nrnzw'tfr J'bd-mfi1u."b' 

'tr/rurf!t-'tw"b U1uurfii.w'i./r 'l-/ruutbru t-ifrhr/r• wJ'pn'lt. J'frwr.wc-J.w6.eJi 

't-r"rnifilin1..'£e, t.wJ'bJw,.,wd urtfiitUt Uffr"ht- t'.'•"n1..1pfr 'twrdrni.fl1-'k r.t.1111 

J'h6w'bm.J' I;, /,. "lr"flbu{!_ 'tnJ.-J.nLd t filimgnLUt IJ.1u J'U1u'i.frll'£brfr fi.l.unU17,;. 

~tt1U['1u9b'b9J' ,.,'£{!* 'fllL'l/!'bfilUI (j JfiwC.ru1tf wrJ ./J/r 'twrJ rm (J l"'-~f! /1 U1J'1•nL­

fil 1m f.fl u~umJ' M1 'ftr/Ul'l_bl, ' ..,_rn9buf! ""tt/_nLJ' t u19wubrpfnuf1 

• flr•t...,ltf., 'trf.,.,/rltwlt111'r. ..,,,_J.'--""I! '11-'"t"l'" J.,,11"t.f.t_"t.'6l'I! t''"''"l'l!tl ,.,,/lltl! 
.[.,,j,p 1-+ nL\,1,-fllllf Jwa'1t/_rlt;"i.lrpJ!. {i['ft'f,!J 'f-"JlfL/IJnL'f,I!. zl.'it "(IU/t"l,111"i.nJ, [fllEl11fn­

'l:f.\,wJJ.t"f'"'I. -,,,.,.,,_..,,,..__";, b'J., 1!"'11!..,lf"• J l.'1., j,l',..";,l1 i;..,1.1//it. ,,,,,,.__J t.'I. iit.-/ml- ,..,,_ 
tn{ii.u.iif!s "'fl.-t/r J/, .. J11111u"i.{it_"i.t.l'l!• Jl,.,11,..,1-pJ-tfnt Jw"i.p J .... "rt{it_"i.'6pJ_. r.wztf f!'b J-•-
2-"l' J..,.,f.{ilt'i.6-pfi ""'I!. 't"zf•H .. J t "-""'l""t1l.'i.6f-1/i 6-l'1t .... 1fl• P•t ltl'r Jw 11"i./!t.iilrrl!. 
/!-n2np11111'i.n1-J /,";, /!t""l' JJ_..,";,-l"''- r.1trnltw'bl!nr/1 '1plttrL/fll!. 't•tr/nLJ !; +.n.,.t:n<-t•nJi 
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t/t.,/11 °' /,//"' .J \,A I' fl h1,~r"'l''I •/• '" l ""' • '· 1•1• .. ,,,,, .,, ,,, •1• f' ,,, ,., i~;,, .tic/'"·,/ e-
61!00- .1~\ : 1f11V1!Jn1•'JUJ/I·'' lliflLll•h11~1(•t1'(1 ~"' , ... ,.,/, ., 1/111/•11ui/ •/·'~·/ I, .tfutu..., 
"'''tJ .J' ~~ J .,.,r#J•I. ~u/i , .. ,, ' 

"'P""'°'J 2 u1!·St1 l'"'''"''''' 0•11•/1101d11/• "t'"l''")""~"'l'J"''i'i!.' ..,.,.,,vuztt IA 
'""n• 11/u14J/t :~11•(•\Ji..f, ,,,,,.,.,,,,, 'IL f,, .. 11/,1 ( 0.'i1,'llj /t t 

'.!70: 400°C f>l.,..1,1 .. /••/ "",. .. 11 .• 111. •• r. .r ... ~m ·f ( f>r Arr"M .P~u:• 
nrr l'"llf"111.'1(1:llJ Zt.Pf"""IM~""''" t 2 u1bf17 t•utJw1 cf'/t ,,m_,,., ~~c~-J~ 
&., ~ •!,.rt "· ..... , ... s,,,,,f /tr t,,.,,J,,,, ,,,.,,,,,.,.,./1,.,,.1. ,,_ ,,,.,,,_ft/•it: n,,. l!IJ.,1 ... 

ti .-.?'ilLr,,.. rf ,,,.ft,,1,ft: r ... ., W?f"" "'I""' JI ,, '*I'•''"''"''"" " l1•#"'/i'J,h11e; .~ ... ,_&-­
Lw.lt:n/ run/u•r'"·r ./t''"' f#'~"'"l"' Jr wdf•urd1'11./, ~u1qJ .. ,J 4lr '·r't·,,./li' 'irrrp­
.r~t ~-rrf.7 (111.~·i.b .. fo- ·)' 

w;l l1l1•u1_ ,,,,,,,,,,, 4r1·1t/ ''I · ,~'"£'"'' J/uwJL1.!Ja1'b 11,,..,,.,,Jt\,,,f,utt' 1/. 11 .. 

/uwr~4110l t •11r"-"'""'"J11 l..'1°7 "r"'" ""'""'!J'/wi> ,."'l'"~'l"',,'l'.,.t, tMt•/1Hf1~ 
4,,, cf t ,f /11M11J'/,'I J J , .. ~, ""J'"Hn•/u11 , "/'lft' 1 , (• .n•'"t'r"'r"' fJ 1,,, 'b J/11,/ ,Hf, 

Ul/11111 "''""'' , 9h;f L ,,.,,,.. ff·J· ,1 .•. nf1 P'1i1h1•(• :.,.,.,. ftt11•i/11t I, b' ~~·· r "'ti•/.,,.., 
4A,,, ... ,,.,. "'"' 1>"'.?"' tlfll! n l.Jh>uuJrt.U!• Jwu'b/1l1"lll11•,,, , 1.i;r1,.,1t11.J l1,1, .J 

IJ"'"lli",'J/t'r1 ,'J•ft11~1 . t.'"('"'it111~n., ./ A';, ,/LJwtw11 ff,,,,,, 5ti0 ·- fJ50'"' C fi!1t1tlt/i" 

Y-1•uJ ,,,,,.,,fuu.! '· "'"""'" ·1of
0

Ju1~1 ,,,.,.,~,...n. '"''' t 1 un/lr1/J rwt'~I' t L,. ., 
ii' cu o~/•6 .,,S, 11011 J'V'.'I ~I• 1f.11 {ti /1)1 l.'t Ac, .. C) .•/A I'"' 11 u1 J I; ~ 111i1•/il11111Jn1, Uf I.." If•,,, 

(Ufub11n~1/t11bl1.,1n~11' "J O £~:,,(: "l"~t·11, )1w11 ,. ., "IL,,1/1111)1 

lll'"V/111n •f1 "'I'' 1 .. 1u1lh/• "fli"ll"""'J/i't., u11pr/1u11.u1/1'"it 11 '"l'r;11:r.jtutJ•IJJiS1 
ttu•111ulf1""' I' .. ' ~wrl•1/1 t '' , .• ,,~11"l Jtl•J"(L" JjuJf111'r,, '''t"''/''" tt ;f/,,w1fJ.,,1J .. 

.I w'£ b't.,,Lw~~ Lrn¥' / 'i. :u1l111 u11•• 11;uf~t1f 11•/1, "'!''••/(, •1 t I ,f 11.1111n/, buJrurJ1 
'"l'to( .. ,,.,,,,,, t.'~'I '1f"''' 111t{·':tft r•u11/J11 Ai, ,,,,,,,, ,,,,9 uu1u194,,,,) ( t. 'r'lllU-

""r j un1('"''f"""' l",./i'"' ru''l. "''J./•/r J ~hrfi l/'" rdr'" /J jtu't 11 u.nf 1111tfr' !"'':, f111L­

fln•1. f 2"11£1•/I I /< 11/( 1f {11U11J' /, 'f.J J ;ui, "lll('llt 11111"1f111.(,. t, rw '/lfllf f' /• J i1 /, r /: "11 {! ( { U1-­

..ufr~ u1 of11/"L £f'J'1tc )
1 

.,, ... '"""'''" ~J !'"1' "' &,.,, ,, ,.,,~, ."/'" .'1w'tf, t l:Li'I!: 
'J.,,,,Jt. .. ,1,H,"'•·J 1 .. 1,.,~1,,,,~, ,,,)i11~, "'"'Jr . ''ftf."11 b P"'l'~P J~~ 

Jh11t1 J .,.s, o.11;,,,,,9/"~r;,>.r' 

h1111 ,,H#HIJ/'i, IHf,.,,,,.,,,,,f,J'f c11JJw.'11J""' 1.s,pwr'tft·U" t ,,,,onl,~.,.,N 
m4 .. ,.1, ... ,, .. ,r 6..~t''''"''t'/'i .,1._, (u1~1!.1ftu1f t ,J'/, J 11-rJr1aJl1-.~· J.,,-'f"""'" 
!'"' i''"i'l"~t.J, ""'"'l"' t.'11/'*I "'' , .,,,/wr (411•/r'* "'~' ~~·r,.'t 'l''r ; /1-itltrl!' ;.m.J­
"'-tfo<[f,h,.[> w.,.wJ"Lf,rt:• 1fovtnld.,. ,. ./?M'l.4/'r L - u'l. j, ... , .. £"'P-r~~J 
112 

At 9w6p 1ffuw\{IJ'ld'\l'wG, ()"tl;l,...,Hf"ff'L w'fu/111'1,•/•,,J' t 9111.J.l' 1f/t•tz11f1'11J'n1.1I, 

:.rr 1lfw1/.ul unJ/,,u11Jt,."t/1ii "'1"1"t"''"C ,,,.,.Jll»flJl"~·f t 170-!?00°(: ,.'b .. 
"'''r'/,11•/"' J'. t.11.nf lt,f ,. ,,,,.,r..,r h1·~1nr JwJ ...,1,,,,11 "'f'""-1.'" J' 1, ,.,,1,,t •• ,,,,,,,, ,.,, .. 
JJ ,...,Jr ll W IJ 1. :11"*-'', l(/'J."l/r"I' 11 J:t.111.f l1'1.''""Jfr9 '4uin IAl"'l"I"'"''' UU!f'"' ,, .. 

'"''" fw1. JjH.,.,fJt,1,fJ..,i J ,,,r•nl/t;u/01, t i t £r4,)/ib 1•vr111 ,r,,1,f'C 11pl;fll. 1/t ... 

,,.,,t,,., J t\, /ii~, '1- r"1'"' fl l"""c :.,,.,, "'f'JW tr IA(IV~UlllUt.lf: 

),~. 7 0. ~J..,.(-[uilr4JM"/t'1-1f.1t J/.•J .... ' ""1,.f"t•0'"1' 
.. 'ft41'" 1t"'r" ' ~.,. .. ~J'urf, (rr-1'"'"""~'"• A-!t"l''l"'if;, 
ur .. 1..qml.'t.f- L kJl~t"'l''l'"J/•1. tsi •tl,'b•"f-) IOO X • 

l:ft/, ,,iu,w1r!:I "I-· 
~utL/'i/n1.J t" J'£t) "'1Jf'PU..­

p,n1l,,, pu1rAr fl:IOID4~w­

'""/I 1u1ft .,,.<if Mlft It p u:u/r.• 

1•-r 6.tn•/11,.... ( '{H"fw'l.'l.Lp, 

1•"fu'l.-tHr, •-r4"''a'1 
,f..u·•"r' ,-r~"s*tlzb 1'-r .. 
Orr , .. p1,.'t.i.L-r " -u't.j , 
~"""wrHvl L'f, •Cf>!J>li .r19m­
•fl;q1fouC, _,,,r~·~'f.' .lf<s<f-~ 

U/"'l."l'"'"l.' "'-.s.t"'!J.1.Ht" ( 
300- 4:iO"C. ..,.~1~.1 !.. 

'"'"'~!/""'"' 11.,.. .µ,"ti!"'" 
"t"''"•'"s, ~"'""" ..... .J t Jp., ..,_. 
,f#.'ltftf-L "'r"uut/1111/r fl " • 

"'r··~"'"' r"'' 
/ •,1/I Lrr 'lliln'ut"ls w z /au1u11r1.I (- q5'.'l"'J"ti'r~• inV1111wh111..!"11 /Jrft It ; .. ,r1/111tL .. 
fthp/• "i"'/'r ... f,'t.l.rn1.of (•t•fotwf t"'r"w"~'rl!• 'fl'"'~!;/ u,, •. ,u!1hrc· 0w,.­

phr ifouL·uftht" • .,tf1!1lrp h. "'ll\, ), 1Lmw1fo t1"•P/o11 "l"''"'tt1f•" " t l'"'I'" 

ter 6t•"fll"'!' J.. ""'f"~ "'trt .ru 
.,,frmfli•o.t : -~.,.,,, "l"'l ""'!,W:rf> 
mlJ(u~1/1lfw~ ;11f, "f'"~wS1tfth1,t 10111a1-

~114bt"L '""""'r ~11,t1tU1r1n..t /Jt ru.ap· 
~el' •f) ... urbopfn~.t, "'t" fo!1J1'L' """'"'~ 
U/.,¥_ ••J ••n11lr ,_t.,n wt(! l uttt11JHW!Jt/,"1J t 

5':10 ~Jo•c. "'"'~''""' £ .,.,,,1.11 • 

•/'" J, fl.,,, :.,tw~..,J ,,.,,rn• ~'"''" f "'S' 

Jfounlh'l.,/# w'rt •"rrf>"' t• 
~,..s..,.,J t "'"" .,1. ' ' l'"'l'ar 

J /uw.IL¥.t J m't. ""l'r••,/•w!1&rt ,,,'f,. 

""'"'"' .!£~ ''""16•.f' rwr ht•</••"' 

·-.:"''"~"'l'f t r' •·.! ~ i;11• "':· 

• •1-s•• Jj°"!_tf-h+m•~.,,-J~'- ••f"I"'­
""J. .tJ.tr·••r'-t-••.p.a.1'" "-,-1:~·1-

' l'r~ (&OOX)• 
li3 



--uurl1L fi "•/t /1.,,rf J1"J'"'J.'Luftu1fr '"f""~J' ... J, ,f,,,,[,...,t, lf"'' 'f"J'U:J .. .,) ~ C" 

..,,1,11,.11,,,,.,r-bl;1,/, ( tf/u J'.,,S, t, J'J,,11,./£,, ,fJ,,.s, uu1.rfi""fo• t.rtptt'' '"""'t.r.,• "'''''l 
b11otfur .,,,,.,,,.,,,,,,/i ~,,._,( rbt't/1111/1 ,1 t/Jwy11.11/1'J1 J''H'/t."'/f'/t~~'''/'e O~Ut/l~IJ11w: 

i.t,. I'll , (;,., ;fe ,/J,y Jj../•'*~ Jfo'~!(•/ ... £.f,. .. f11m1f't. "'l • Y""l.• ffl/t 

.lf+r••""I'""'~ ..... ,.,.,..,,. J.,,,,_,,.,,uJt.- ( u,.1f.,1•11~j le .. ,. J,.111i:' 
JJ-,f ot•'M "'t'lf'l"•J•" r!Sf.10)' )• 

J,,,'flpn#JJ..nf.o·t,,•/ 7d•/"4lrn1fJ1wJr hi, l""!Ju,;.14,Ju11/11•1f, ,,,,/t1Ji C/1:_1111 ,t1'1, 

S1l1w.,1t/tt1t/1 '"r .. 'lt!f tt1•c1u'u~f. 'S. , l/111111w1bt1 r•l•?UJ'111/1.•\ h1111 !- 'UlfHI I.fr 

r"r'l,,,J' lt'"~"'r,.ttur1fi'i1 ''-"°'r""'li'"'""',.., {~'J · 7J) . "r'"""I "l'"t"J hr£111J' L'it 
.'If. J'I, 11 "''"" /r J w 11S1 /1 ~'11L/'f! Y, i 1•/1 n10,Jf'"h ( fr./ 4.! "• ,/ 1 If Jrl,, , fl'" 'it'" I fr11 fr 11'L /d w ,'] .. 

.P.'" '' ' L1,r '''""''"'d"lP 1. , .1.11. ,, .. ,. N,,.1,,,.~u'"'ftutJf·i, '''"'l"''l''1't_-s. l ,,,,,,,.,,,~ 
'lfuf,,,,f hh ~,.,,,fS,u,'tJr• "'J'/•f11ulj. IJ,..1,drrufilJ"''f, /rM o/uJ'"''' .!LjJn11-f/'~J ll.!" 
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7L"'l.J'"" .! w'i,:.1"'"111;1" t 1tu1• 

/114'/'"J' J-1fu1'l1w; tt•./JN[ "J"'l"' 
"'jl#lh" ~l1,,lUlt:1j_Jl,MIM"ltU'tr 

uflfr'" ~"'"' ,..a,//t r,..,1u._,,r> 1 .. 

1.~r/1 't~r"r"' JJ 1041.'Ur!!• 
'I 111111'9 pt,.,,'"' fl rcrr s-<-1111-
·f~" < '"~rrbr ~r'il•~m-~/o­
,,,,,,,,1,wt /, nltf,,,,,1.s,,a.~ 

""'r'" ~lllnt rt.UJ/·~· .,,,,~,Jt,­
I,/,,,,, " rt•s•o/' 

/:n11•r ,e:trJ..,,,,fr,.w~JIN:, 

•"f."r-9/1.,,iurr ~,,J.. '1H"' J • 

l·"'1·1h~ -"'''"'-"'2·/h1 t . .,.f,_ 

t,r.utlkr."' t :,,.1i11,w11• "r"I au-

•t· .,. ITt-1•~ • ~-rAr •IJ-~J''''~wt 
( l'-r• , .... , ,., .. J "" t.~t ""'"' t--.w~, .. .arc,, -: UJ i .. , _ 

., ... "'~ •1ftr .. ••r··-'J•.w•, .. '-' :.1J. .... Jt.,JJ-t.. 

ftlft/'r~ o#I lMlr,(~. 

)•i· 8.J. VJ.--!•• 4 !t"'' r Jj. ... Jt.,.11,.., 
;1s ... f.·l·,.ttll#f"''""'""'I·'- "'f"-141.-.-1• ·'ft· 
, 11.,,, .,.,.., , 11.,1"" 11wt.' of /w "'J II 'l't .!- 'i. 

J -r-L":tu/"n 4 lr1'4l"'r'l1"1{.'J. yli.!L\. . 
.... 1.- (.501)); l 1 

,. 
' 

i.., . ~;;$ , f''""""°P:( -1200) !l.p•fm~M~ .. ,.1..;, Jf.-1-• '"f"'l"l"''"~ Jf·~I'""' 

"""'""~-.. ·r-· .. · 1'"•:~1 --1.,,~,,.,4,,l' 
.r-r -!-:..,-. ... (~oo,.: .: · 

, .. "' f"hf/ 1,.Jr llllU,f!•Hotl"L ,f//il1i ,,1,,,2 ... 111, 21rr.r,..,,fJ/!tti61UL, ..,,,, t £ff.: .,,,,,,.,, ... 

G.ai-KtJ ,.r"1 .JIJMJ"',f'w~ w4..,, "/"''("' "- "rt.I.. -r1*'7:•,l't,.,.t;. • .,.,,.l.!J'h&. : 

J?. t.,,rJwiltwlrf .. t; <.,ttfwr t,,,,,, .,.'t,~l"'"'''r."' l ruw.:."'!ibL1, "rt"'~~111:: 
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5. Sb'l,btinfl.~3nll.Vt.br lllfl'l.lllU.Sti SU..P.ll8lfll.\, 
b'l,U. \,Ul1\,bPti lfU.Uf>\i 

J! b I'" .,,,r zw ~J' ,,,'j, ,f.,, J ,.,'j,,,,f1 'I fnn1J1l 'i.,f, r I! t:',f,,f'U UJ ~ILi 'j, nL J' 111111I'"'9i{ Ill .r 
b'j, i/_w11 U1rUJbbbrn1J' I J! br1f uiJ' 2 IJl~J' Ul'j, mrmui'/ruiJ' wuhrfr t:',fr,f'j, UJ~IJl'j, UUJr­

.f!-'U"-nrrrLJ' (! i{uin.uirwfs'i..bp'b b'b: t.w11ud- ~frrwni{nrl 1/w"bl.,,'j,Jmfrlf-1 mb-

11wlffr"i.., •/uin.,,rw'i..'bbrl!. Lfr'bm J' b'i..' l;lb~wpui~w'b, 'l,.,'l."'t/r'i.., t:',b711d1 t.. 

"i/r'b'I i{ui"blw'bJm{J/r "-"'"wl'"''j,'i.tJ,1,, J!brJ'wJ'z_iuftrnJ' 11.,,muirbl'n ui1fMuu­

muiruirJi{uio i{uiuuipui'b'bbrf! l;lbl1mrwftw'b i[uinuirui'i..'bbr'b b'b, "r"i{r.bmt.. 

'f/IUl~l.j!, J''bui9uiJ'bbrfr f',.,,,j'J,J'11.1mmftf1ui1fp1 nL'j,/,'j, J'fr z_uirJ! 111n.111i{h['rL­

P-JllL'j,'j,£r' t:',bzm J,'j, ~Ulr'luiilnri{nuf, wz/uwmui'b,ewifr'b /119m.f tl1111'i.. mwr­

r"r· r.wf,,w/u i{mw'b'lwilnr, w11r.fw'i.. KIJ''J'""P.f!'j,br, ,,,,.,,.b'i..M b'i.. /,_ wJt'i11 

f:,_,..., ~nhum1rnL~mfri{ r.1uurl1whpz_hhr/r i{wnwpwhhbrl' LfrhmJ' L'i.1' 

1. "lwrpbrw~UJ'j, 'lnrd-n'Lmfrl l.,,r;,, orfrhwf l1wJ'brui1/r'i.. (/u9uii{nr) 

i[wnuipuihhbp ftwJ' J'nLf/>bluiJJrh, nl J'mf/>bliuJJr'b, r.nr1uiaJ.., i/_.,,'j,'j,.,,_i[wnui­

f'wh'bbr, fr'rnhbluiifr'j, i{wnuit'"''j,'j,br "- uiu'b: 

2. U.'i..e'i..1 r..,,m 'l"r"""'l ~.,,,r J'bfrln'lfr~ mwl!w9 .r.,,r;, 4.,, ... .,,1,.,,'i..'i..br 

(r.'i..,,9'bbr)· orfr'i..wlt' l1n'i..i[b1brru1fr'i..1 "('"'[ r.111pJ'uir111'b.f!-ni/_, ~wrnwbl"'lfr~., 
"f"''m/n'I nhmnrmni{ /,_ wu'b1 

"(,.,,J.,,r) uiz/11uimr11l /119/r ur1urwo111 fi1J111'b Jfrtw•/wJpfh, npwh11 mhr1/r 

I; m'i.tL'i,nuf 1bwuil'i..b11/r mwJ!ui9mJ'l!, i{wnwrw'i.t'i../,pf' m~1h'j,mJ' J,'j,' 

1. o'l'"ir'j, J'fd'i,nlnrw 1t.,,J' wu•" ..,'j, uir'l'""fr.f!-'i..hr/r J(tJ'j,nl"rw: 

2. "1111zur"1111'i,iuf1mh J'f!'j,nlnrm, n11'b ur.nui9ifmJ' I; ft,;,,/ ''"'""wpw'bJr 

'""-''"'""n'l /11!Jn1J', 11,J,J' tjuuLu.1rui'i..fr9 'ln'l"" 
:J, •l.uih'l1w-i{w1t111rwhhbrr Of'frbwft' Wl[1UJfrb1 {JUl"fUIJ'WJ/rh /,_ LUJL'j,I 

brrb,j"j, t"r""'" 2w~i{n7 'llnnmt'bbre mw.p11191/m.f /,'j, l;lb~111r1111~n~1-
1111ul1111w1Jr'j,, wi/_btfr f',.,,£.111Jr1, (£/,llwr111frl1'1nL~9Jrn"i.. b7.,,'j,w~ni/_' puirar f.w­

f,,ui/11 wftuihm fiJ f Ul'j, r,,, uwh J!'j, b r /r 1lJr 2 "9 "": 

b'lw~/r 'lb"f.p.'•rnuf mw,eui9'i..111J' b'i.. 'j,.,,/, 'l"''l"'lfi'b r.r.,,zl•[t!fr' .u1-

r/rtfr 1m9/• J'Jrp_n9ni[*1 
(uipnr1J1mnr UfWJJ'w'j,'i,bpmJ' Jlm11u'l'bbrl! mw,ew91/mJ' b'j, lwpn­

r"'"'"rui f p'j, !a bftm11ui1/111n111rU1'j,'j,/,r mif, n1rn'i...p lll'j,J,'j, r.wJ' /, J' LUUlLUf'LU r 

2.wm "fwpq ftnhumrmy9Jr111: 

J!brJ'UJJ'z_w~J'w'j, yUJmUJrJ'UJ'j, nrUJlt/r /,_ J'z_wyJ'ut'j, wr"''"'lr"'lwl1w­

'j,mf!1.,,'j, PLUrarUJ9J'w'j, r.wJ'UJr J'brt hzU1hUJl1m{iJJm'i.. m'b/r mU1.p.ui9J'UJ'j, 

,f.,,,[UJ'i..ui~fr (m.,,.p.w9J'w'b uir"''l"L/iJJwh} Lt 1fJrr_u,;J1111r/r -0..Jrzm (!hmpm­

fil J"' 'j,l!' 

*..:J!bp1fw,fzwfJ_Jw'l, Wf'"'"''ll'"'Jwul.pf ""'l'l!w{npnul'bbpJ> ({uuuurw'J,'J,bp) 'f:W­

"l!...,,P"'Ut!. p•mJwfJ_w'J,f.'l, J/,J.u1J.ut{w1 I; I. pwf''l' 'low i;.,.,,,,,L~ 'lU"'f!.'bfJw9 I;, ~f J.,.'J,,,, .. J 

,f/,.,."''l"''lf."'nLp J'"-'J, 1ur<wp4_w;/. 1!'12_1 
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6. SU.1t1J.Blfl1 "t.J cHJ.lf U. \, 1J.llf~ 

lf m{'l dw 1f ur'i.tmf111L 1f Lil U1.f!-W,'}bh//W 'f /1 ltrW [bhrfr 2_}, (11{ w1f zwf1J'wb Ill r­

•flllHfrll If IUf/ Whlll [iJ 1rr< bf! P"'l'arw'i..ru1f t, ""'~'"l'j, '-"''" 111rm'f mw,e"'!JJ'w'b 

·~/, ,,,/,,,.S,.en•{ 11,,,r"'I I; u"""'l."'~""l {11nurmb1 lli'I "1"'"'6w11n1/ w'i.tt;pwJLzm 

!; 'J/,/iw'/"'t"fbl 'lnro'i.twftui'i.tnpb'i.. "l"'Z'f•uO a"{m/r1fml uuu.ew9rfwh 11bJfrJ'-

~1f, [lfU' I 
• S111.j!w91f111'b ,f,uJ'ui'luu~'b UJ'j,l:,l,wdhzr" l· 2hrJ'wJ'z_wl1J'm'j, i11h/11'i..nln-

'lf'wyw'b .f!-W["""r l1wqrfhl'" r,,.,,fwr, J!'"rr.nf.r, nr11'b,e "fbm,e J,'i, fi'i..J_"{hu, 

"'"::,""""rw~, wz./ummw'i•J!I• l!'i.t[rlw9.f'""r, "'t'ir"fl'u l;;l 2-L111fUJJ'zwl1rfw'i.. "'r-

"'"''ll"""UJ""r S1wfr1wqrlbl'11. r;,,,,fwr1 • 

•l.umUJpw'i..fr wz/11111"'"'1 l".'!""r '''""'"tfr Limfrlfr'i.. r."1'""'-l" l"'"'e "'"­
'l"l"l'/"ur I; fr'bt"ilw m'b1ffrlwyw'lwrL'h J'mfJibLfr !'.;wmwftfi'b r."i1/hln1. t:',bmb-

1/m'l1,e111/, mJ'b"{Lu /;{ l1rr'i..1/bl19fru1Jn</ "' {,,,,,nw'lUJJ{iJJ'wJ'p: 

flr,em'i.t putf'dp I; "'"".,,l'"''l'fi UJ2_P'""""'l /u9/i tbr1furn1nfri.w'i.te, LUJh­

.J! W 'It LU rw'f I; mb 'ffr Ill. 'j, f, '11 nt.J' llltll .j!IU,'Jlll J' f! l 
Opfr'i.twf 100 J'if -~11wm111fl tm'i.t m'i..L,9117 "{n'l"f"""" 'lbU11»[[! iffr'j,t/,_ 

t ooo·· WUl.f!-UIY'I"' .r !;' 
JOOO"C m'i..Lyn'[ •/UJ11UJr"''i1111J'-•iO pnu1h, 

.1201r m'i..hgn'L i{,,,,..,,r.,,'i..111 J'--1/> pmqh. 

1400 -fr 'l/,"i.f!-"'-" - .j p.mqb: 
i,Lr,eJr'i..' ihf'J',,,_ 
I; , ,, IU .J! ,,, 'j, Ill J' IL 

'r/,IJlUl{/i tnUI ['"','JJ'w'j, (!bf/ "'9.f'nLJ' IUILWf_Whflllf f,'j, 

,,.~. e'i..1pupa,,,11.rut'i.t l'"l""J''i..br" U.r"''".J.>f'S' 21,1.u'f' '-"'"' 

"''l"'""l !; c'i.t'l"'['awl11/Ll, Jr11l1 bt'P 

{111'['.flf! ,,,,IL l/r l/ILll.j!.W9l{1 'j,rlJI 

hJwf'l'i.t "'r'lbl.J!. I;; r.w'b'lfr11m­

~m11f '"l'I c'i..'lwra..,~Jw'i..f!, nr•I• 

;/i11.J1wh.f'.ni{ LUJllTIW.f!-/rb z_l1rmnuf 

'l "l"' 'iulL J' l . .'i1 II L'l J' J' ,,,'i,, l '"r Ill ,[ -

~.t.r, /ru~ '""['.f!-"'"' a11J'ui'i.. l"'­

l"" 1f'bhr1 
Sw,eUJ91fm'i.. l!'i..f!w9.pm J' p_Lr-

Jrnuu1Jrl.w'i..'i..brfi h LUJrmJ''i..ht'fr 

111uz{umJ'l!. r1bUliulfr r.wwi{.,,J--

J!nL J' u/u /;,/ w u•fr't"rb'i.. wri{ Ult) !; 

'ht1• 86-,,uf 11h1u/,,,.} 'lr"'f/>/rl11n.f1 

't,J'mz_/r wrurm,e/rh .zbrm/r /,_ 

rlfrlnLy/r tLrJ.,,umJr-0..ui'j,'j,bpfr, r.k­

m/LUJ"{bu /,_ 'i..hr,efr'b [LllpmJ'hbp/r 

mLUrpbrriL/i1J1n'h'i, uiJ'h.p.wh J'b.t 

12-1659 

' 

~ _L/:.' 11' 

-.µ I "'" I I 

! '-- : I 
1 I . 

I 

~ '(.,J~1'-(,h /u..:.1uu1nL/Vnt-b{' 

'i,4_. 86. S"'l'"'fl'/w'J, f'.'J,PwUl'"LJ 11lunw1f 

'JU U7 {ut~ /!lfLd l /, p1f u.umf"' Ulb'J,}, rf :f'U12fuJ W'j, 

DL fWf''"-lfbbpf /;"fJDL['" u[ubJu.1 
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ftlfrtfr, np.pwt pwpdp tfr'hfr u1m.j!w9.fwt wpru'lm{rlJ"'tl', /1 9 .,,J1,• tim/ilfr 

l br.f wr.w 'l n r•1wl1"''bm{il 1wt 'In pit U1!1fr Sf!' 

~brJur1frt l"'r'nJ'thrfrs p1u9fr uuu.pw91frut f!tfl"'9.J!"',f t.r,,, 2fr 

J'b't_ wnw't_wtnLrf ht 'j,.,,f,_ umrnrV"'"'P'"lfrt .Jrn/11u1plf'fwi1 l'urm ,Jtbr: 

"ln'l"Jwu1{! f{>Lpfrmfr /,_ 91,,[J,tmfrrnfr •/fr{.rultnuf mtfr ru1/htfr 1f/,J 111 /; 11 ,,,ftw­

f'"'P Ju11[m1, .J!"'t w111.umbtfr111fr •/frii.w~mJ', b. .ewt/1 "£' WJ'l 1/w[uw11-

f111t1f {! 111w.pur91f wt {!t{lu19.j!m ,f t1fm zfr t:.wun[ ur.t .f!"' ,f 111 b?fr I; ,,, tbi1111 ,r 
nt_ J'frrud-ru.fwtrult, IUJl ru11urfrl.wt"'F'"'P' w uwfr 'l"Jwi11111f bi1 iriub {'"­

m p1ul1ur nl £"" l frt 1frn/11 "' rl1.lwt [ IU ["'',rt/, I" 

f:w9fr 11r111tfr9. lfrlpJivftln1ltf.wJ a,,, lif""'.etbp1111f /,_ 't"''""'.etli1rr111f 

lfrtrnJ' /,t tbr.efot l"'rn11f'j,/,(l1 nrrnt.e "fWJ1frutur1/n111/ruJ /iii lfrlllilfl UfllJlll­

f'IU II UJ ,{ urh UI /,fut n l "'ffrlU Jfr ('tltLJ /rf m/. z 

fil'i/rurl1w.t 't_bp1fru1fr'b, '""r"''t"'"'l',,'lfrt 1/111/11111rrlt1fur'iJ h ,1[;,,,,,,ltb1,,,,,f 

mnt,w tbl'.f!frt l'"rnuf'bbt'l' /l.,,P'"l Li1 'l""fu1111fbt "' 'l/,l"'"l"'t!/I' / 'iitm/lfr 

w1fpnr/rl1rut 11wt:.1fwi11!• IL """.f!"'!J'f,,,t l't/dw!J.[!'" 1[ ~'"!""/ f,i1 11 ,,1,,,'j,"'l 

(.m.pbp: 

f~.,,,,ar lb'lfrr•/w•} 11nrofrJ!mtf1t "tn'l"l,,,,,,tbr11 (orf1'bwl/ P18, p.9, /, 
111 rfr2• x1.2, X121\i\, X12T t. mu'b) h. 1."''1111'btb1,i,-"'tht 9,~Jr 2 1, 1,,r,,,~ 1,,_ 
'1 n P'f UI l1111t 111/l 1 I.I.It 'In,,,; wltf'.'J' 1.. /,,,, L. ru"I b II' I' IU rlir1 l '"1fr I"'""' "i" 'l "I'",,,,, 
[, l"''lmtb nlilnu1ltbpi1 11 'iit:.p d 1. L r' ,. £ 1 u1 u21u ~ "''"t111-1_r7t111l 'l'f'u";_,111.{J11u1f/!' 111 f"/i~-

J!('b 'fU1~'lw'l: Pmb'flll'l Ufblll.f! I; "'"'.J""!Jt/,I 'i11ulL P"'P'I iJ./1fr, t,,,, 11 111 111. 

{'"'rw~ ·'>wu11{wd.e'hhr /, J/,1) l""flir· rnth9n1l 1;hmwli1hr•tt: 

lf/,.) tbp.pfrt [lll[""'fi;b/'/! f1n'il11mp111.ft9l'.nir "ln'l"i'um'hhtif• 1:, 1111/ 111 1 

1/m111tqu11/nr ht J'fr'bi.b. :>OO--<W0°C, np,,Jl:,f;,,,b 1ffrC ·l < I .L I, 1· { L , u'--' ''2' UJO flifll u111-

111fr(.uri1{' 'frwtJ! m."irb'k 91U.tf' "il"'""'/,/1111/if1111i1, fr11l1 1:111111rt1• tl•'ffrr•/m•l­

thrl'' Jfrtl.1._ "l00-800': lf.iJbLf1 1•11111a1, tLr,,f,,,,,,,,,.r:.,,,t,,, ,f 'iilirJ>frt l"'­

pru.ftbr1'l1 "'ll[," .Jmurt11ur1/n1• tbt, "l""/t.f,,,,J., wJ'f u11111.fw'i1tb1u11.f .,.t,­

wwll' A b".f! !; .rLl'm'f pur1Jwt'"'l' 1rurpitp "ll'""mfrltm [d 1111. t: u.11,. l"'F'm J'­

tLl'fr w'l11b9m/ilJ'" 'b rnmlt 'f!i1111ull! fturpn•t t· f;tfiJmr1l1rJ.lii '"{1'fb'i1 "ilw11m/rl1 

'J[,[frnr.r w9fr•11 tfr, 

</J,,f'al' 9"' 19 I; mwLfru, nr u1Jf11rwltw1/i'r: /, yw·lr 1ud/111"'H""Jfr'i• lL'lf'r­

,,,,,(J "l"'l"iwmtL11l' l1ur1rbLfr ~· m111.pw!Jtbl ymt/;111,9111.J, 'lnr•Ji1wf1111'irn11Lt 

fr1•ruqnp.Jhtf1• pwf'dF' "'l""'f"'fdl""ff': f•u/1 pw1ndr• ,,.,}/11ur<Jtm1fr'i1 [, 1furtur-

1/u1i1'1 P"'rat' ,,,,J/11111.J'hmtfri1 P"'ra1, t"•tfrr11{,,.J "l"'l"l"""tbpf' "i/,"'J! 1; 

"'t'IP""f 'l"''i"?""l 111m.p1119'i,ht, "'/"/'i'.f''i,' 'i,,o/11wmu1.pu:,'fi,t. 1 1fj,i1lt. :;oo-aoo 
f1,,,,r 800-8SO''C, t,f,,..,,, uuJ/,,,,,J'j,,,,'lf,,l""f/1:1 /, O.f!Ufr'f."'!J'"·1f/r,'J ,,,,,,,,,,,_ 

1/1blm tu1rumwl1m/, lllW.f!W!Ji,J,l u11/f,/fr 111!""'1' 

' 0 p /1i1 w~' ,,, f"u'l wt:.,,, m "I" 'I "I w 111i1 /,I'[' ""'' .f!.WS ,,,,, 1f J,~1 [,/'It.I' i/uu _ 

lnr/ "ir11•/11UJWJU,P.W!J"',f 1f/1~1t,l1 (i(j()'., t:;f,.,,, n .f/1'i11,/1 800-. 8!j() Ii. "'"i"' ,,,,,,_ 

J~m9i,,,.,r .ff,tt_f1 1280 C: 
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1J.,, 1rrtt wt,Ult ,,,,r m UI ./! IU 9.F UI t UI purq11Lfil l"' t (' V"' l"l ""' n rb l 111· t.ur.r"' f' 

"'l'""''lnf1J1/nLtl !; t.frJtmt,mtnuf bpb.[! b11urt•~f 
.1. !JwJp "'P"''l"'fillurlfp mur.J!"'!Jtbl11L 'om1fru11 7b"'"'ll' urluiwi/.npm.J 

/,i1 uwll[' <fumwpwtfr ,fh't_, nr•fr 'l.brJ'wumfr6.wt[' p.wp?.pw,gi/nuf /; 1uu111fr­

f,,wi1Ulrur1" lltu 'lb"f.J!"' ,r 7 hmwtfr wpmm.p.frt 2f,pmfr t. ilfr2-111ltf1 2.Lr.Fwu­

,,,,,&rutiibl'fr wmppbpm/rltm'zie 1/r11.p.r 1;. J::,/1wl1w"ihu, 1frnJ>r h'b 'bwl
1 

'11hr­

.J'fi' l'"I"" ,n,brf'' lJ,,.11.,,/J.J ,,,111.L,1wutfr .,,1,,,,.,,'lr"'l."'ft,,,tmfrlt"'i'f'. 9 ur-

''l'I' t: 2. 'l-/1urur[[I wb•1w•/np1111f Lt tf,,,nwpwtfr ,f/,'t_, npfr 'l.[,/,Jru11111frii.urt[' 

r,,,,,,,,,,, ..... 
1
, !; 'fb"'mtfr arw.p.w,g.fwt 2hrJu111111frii.111~1fri11 11.t'f 'fl'''l.£'.'11.J wp­

"""J'fri1 ;l111111fr h /1111p.pfr pbp.fwu111frii.U1~1L!.f'fr """f'/'bl'"'-fll"'·tf' ,f{,J /; 

:f
1
1

11111
f: f!wr·"'r' (,5, '1JU1b. r..u1<w2m.'ln'J i1Lp.p.fit l"'f'"'rlth{'/1' •/,,,,,,,upw'iijr 

111 
I"" Ullf['" '1"'//rui1111 fl l "'·t l.' t:, Ul ,[ f;il 111111 w f' '" f' {'"' f' dp I;: 

:J •• ,.,,,,,Ullf' 111lu1w1/11r1111f bi1 r[u11rwr11u'ufr ,f/,p, nrfr ph111f1u11111frl.wt11 

11 l.mmti' "'"'J'"'!l.r"'~' r'•r1f1u11mf1l.wtfr.'I purpflp l;t U.1u ,,,,llltml/i1 I; "'f''"'l 

,
1
,,, 

1
f j,'i1111/, t II fr1f lllUI .pm ,g.r 111 t r. fr tf'il 111f1urb t:.i11ur 1111/ n r Ill fl 1m i1 (1' f, t'J n f 111 ,r 

"f'.J'";~, 
1
,.,,

1
,ai' t •/"'""'f""tfr 't_/,f,J,,,11mfr6.111t[I, "'l'J,J!wt 1fh1} I; 'fLu11111fr 

,,, ,,, J"" ,.,.r.., 'ii ,,, r ,,, 'l"' /rl 1,,,51 f'' 
•f.f, £"2.fr t /,'I"' 'i1 urlt fr 'f /; U[ ./."" ,[ "''I. I'/,.,.,,,,,, fr 111f'111.,, 'H""l"' // '" t "'.'" l"' t £! 

,,,,f/.'"umf''"l"\!1'11 I;, ,, ..... t1w 1t 'fh111w,J• '"l"'"".J>fr'ii zLr""'' /, /""f'·L'i' 't_,,/,,f,,,,,­

,,,fd,111"t,'irbp/• ,,, lurt"",fi,lrt•/1 1nmr•trl•r"•[d1n•h(' 51mtiJ"f/,,, ,f/,J 1;1 11.J" h
1
1ru-

51,,,t1111/ 1fr :.m'Ln1[•/111.f "'"'.J!"'!Jtf,/ f'"lnf• mhuurlt/1 ''fn'l"J"'"'tb!'f!.' 

l/,nur£fr~1 l1r[tu'i1ml1r11{ """.[!"'.'J'/111.1f f,~, purp/J.f' l/''ffr{''/wJ Uf"'IU/"'w­

i1f•1•/t.'} ,,
1
urmp11r111rr1/wd 1fbJ, pwp•J lib. 111tL9"'1 'Jl"""'ltLrt "' Lfiin/

111.t.e­
'J,f, !' {'' //11: Uf L II t ,,,[., l n•q n1.'i1 b 'f /, m Ill [ i1 /; r [" 

l:!''lrnr•f f,,
1
,,,tml:c r.ur-r.w/u I; ltfrr"""ifm.I t. t,,,,,furrtfr111f I; £b111fw-

,r zwl1tf.•11t "ln'lUf"'"'tJ,,.,. t:.f11f51wl1wt mur.p.my.!wt b11rutwl[f!.' 
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11m1f t;,,,,ffufui1111u1""1' "'["'"!' 1f[1 .pw'hfr l'"ut'·fi l!.~1/dui9.v,,, ,r, Tl.u "'"-!"'L­

'j,[,l'f' ~1111fU1J.111 ,,'L1 Uf11.1t;!,-[111 dw·l'111'lu11~1111f[1ln9£! "f/;111.[! }; r.,,,,,, 11111 ,,,[' Lf1'h/1 

111111 .p111:J,f111'i1 .J! 11111 n [''I- rf 111,f,,,'j,111~1111f f•l n 9p'h: 

s"'.V"'.'l'r"'~' ,j,,,,f,,,i.111l1fr wbn11.'11Jil11n'hc l1111/111fu11) I; .r,, 21U/l.J! 'l"l'-
J- ,,'j,'j,/,l'f','l' •111w'i19/19 J,'j, 011/1hwf 

,, 1. Ill w LP z "'''"' !' l! J t;/11J''i,,,,f, ,,, .,, "' ,f' ~ """" mJ .J!P ,r bJ- nLJil !"' 'j, l!, 
a/1 f! \ 1f}; ~ 1{ /w11/ n (I J 1111/ Ill tft 1f Ill~ b rb Ill J /ti fr 1/ b d Ill /tf J TIL h (11 

,1bmw/i.11rf• •ifrr.J>I! "-"'""'rw'u111tf Jfr.!iui'i.g ~"f"'"'.r,,,.rp, 

"'"' J!Ul,'J,f uih m'i1r:..11uul bz,;. r_b r1f ui 11111 fil.111 'i, l', 

1/ Uln Ill r111'L1 fr UI 2/111u lll Uih .j!Ul ! fi'i. /11 9fr ,f frp_ui1/ W Jfl" 'j, 1m-{tf (' 1 'ff'Ul p_b (II{ ill u-

111 "" UI 'j, (11 
71, mui f fr b ! TIJ {ti[!, P"''l Ul'f [lll•{d J 111 l1 f!, p_ L /' J UJ t;"''ln /''I"'~"' b111 {J £ llLh I! b. 

Ul Jlh I 

/>'u~Ufbu /;{'{"" ,f I;. "''".f!'"!J,f"''j, d 1utfm'h111ltfr 111l..11'11n/d!ui'i1 •/rm "''l'ln'l 

'l"l',;.,,.-,,.-,,Lrfr fdfii/_l1 ,fb<) I;: '1-r'"'.-,,J! P"l"l'l! 11d "-"'r I; 111 "b 111 tfr 111fr~ 11rb'"l, 
r:.wz1/fr 1»n'iibt1 lJ.J'I "l"""f.111nm/ m111.pw9J111'ii duitf111~1111~l! "l'"2i/.11uf I; 

tJinrJ.Lrfi t;p,fuih •Lr"' lt'"'l'f1.111J '"'ll"L"'"~wtfr'ii 111</_J"'l'hbrfr t1UJtf l;t!utftrl"i 

pui'i.111al1hrfr if/1p_ngnif: 

o rfr"iiUlfi' 1110,,,111o'ii "'tfr"b tit" '1 "f'" ,,,.,,brfr.'I "I'""' t'"'"""' ,,,J 'l L 111'i.111M1 

'l,J',,, 2"iibrr. ur1».p111g'hbl"'· /,_ Uf"'r:..h/"L rl111J111'iim~l' ~'"l'blfr I; "f'"2bl t;J,mb-· 

l"'l '""-!UJl'i.brn1.' 
r;ofJ°C 'l"''lu11fa'h "U.JILLl..1[1111-Iin1 1/\ l llR"jh, '("'~'" in 1, u1 ,f ,u v.J fo l JJ-/r )u.11/ Ul[I I 

"00°C 1> 1> 0,5» 1> > JJ 1> 

800°C ILU'[Ul.f''"' 1/11.1'5'1.,1u1.1n1 1!' 0,2~J» JJ > JJ JJ 

800° c ~"'"l"'l""Jf"lt 1_w~'l.11.11 JnLil' O, 1 JJ JJ ]) " JJ 

'flum1»lfnt11p r:.wuri/_w<),e 111hb9n1[ "11J1112~1hrfr /)uitf"'l' 'i.21/111,} dtuJ'tu­

bUJ~/! 1,5 wh'l'"'f utb"'.f! I; ,l'/,J-w!i'i.L11, /wll 2"r""'"""l''i,/,rf1 t;111JUJr' 2 

Ul'j,'l"'"' 

{•.J'utfi11ftl1 11111/m/ruJ.111/dJ"' 'i,'i,f'l'P ,fl,{dm1-?1lrfi.'I ,fbff[!1 nt'l! 'l"l"}'l,111/L'"­

'i.m.1f 1111/i·tfr I; """l""J1/111J, r:..pJ'i.1/111_,f I; "'!'i, 'lf"'L/,{ilfr 1f.r1111, "I' ''lbmiutfr 

mUJ .f!"' 9 ,r '"..,, ,,,/, "'l'" [ti 1,,,_'i,'i, "''ll''l l),,,,r b .r 111m "'~'"'ii I; ~. ,, ,,, "'l""'r '"'lo fri,' 

,=aD, nrUJb'l 

't•h Ullll.[!111.'J,/Ul'i, d1utfw'i.w~'ii { llpli-m/, 

D-'i.' 'll111'ii,,,1fi'ii 7 b1111u1p mrUJ'r'"'lf"Ji! uu-111/, 
a-.,, 'l"l'a"'~ft9 1;, "rr. nr"z"' .J' b'h ,,,,,,,a'iiUJ~UJ'i.nrb'i. tlpl1/uu-111/: 
fi[lb 'lbmiull! .p111u111~111 up ~1»1{ m'l'l'"h~J"''j, .t;111111ij_111J.[! llLhfr, lll"flll 

D-/t t[in(11111rh'ii iJ.brs'hnLJ' b'ii 'iir111 r:.11111urmp1rtL'iif!.' H-l!.' 
a 'l"l'J'"~!JI• "'rJ-b.f!'iibre phri/_iuJ L'i. "''l· 16-nLJ'i 

•l.brl! mri/_111J. l;J'utftr/t~ 't'""fl! 7bmiulfr r:..UJJ'Ull/n'lJUJ'j,fr tnm.[!m9tf111'b 

11buufi C:.1111fwr t, frul1 bpp tfiunwr111"iifi t;tumUJldlk 1f[i'"J'",fw'bw4 mh'l'""" 
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K 1-e 7 bu1wt/1 J.£11 r."'2•//i um'bn'l 'l"P'huftfi9 t, 
.,.,,,,/i r,,,,J wrr' K1= J. 
'll"''b/1 r.w1furr' K,=2, 
'l_nt'lwr:.b,,w'bfiumfi r.wJ'wr' K1=2,5, 
[clfr/c/ bizf.lt/i 1'iu.!wr' K 1=4: 

K~ 'l"rJu1ftfi!ll' p'l1npn2mJ t ilfi'lwqmJr/i 'b!"'frll!• npu.b7 wlurfi ! 
111'bb'b1111f mwpm9mJ'r11 

r1,,1i ,n'l mw.ew9 .r.u1, '1b"t.e"'"' K2=1. 
ft"'Uf"'P'1 rfw'b'bwl'nJ '''"'./!"'!J'bbl"' 'lhUfJ!"'J' K2=0,5, 
'l"''l'"Jfi'b .lfir_u•q"'JP'""' K2=2: 

K 3 'l"t"'"'ft/..'J{' J>,,,2~/i t um'bmJ <...,4,,,,,,ur"'l"''/r m"'J!"'.'l'f..,'i, UfW/• 

J..,'i,[', "P{' ltiufi11/iuJ t 1/iu11 iupw',•fi 1'ru1111uftfi'b '1bin"'t'bhpfi '1"'""'if"rJiu'i.. 

1fir1'fi91 K.1 'l"r•"whfi qbpiuphrJ"'I 111•/Jrul'bbp[' pbpqwJ b'i, 'bt1• 87-nuf (z). 
'1'b111u. 1 fi 1"''"'' r"'"''""''lfirl! (01-r•) •11,,,,..,1/i u1111111/h1..,qm1'b L'"J· 

'bwy111~1 '.1111riqu"'J!fi b~"''l"''lm J'i, J_ iuif'b t ( 'li''I" r.wJ "'('' D1=0)1 
'1-111 uml.,. JL(iln•1fi "'"'J!"'9.r..,~. J,,,,f iu'bwl1,. C.iu;1/111p4,. r:,,..Jb,f,u,,,,,,. 

P"'r u1qb1fi (,.?'fl'fi"' ti uwftw1'b ,.r iu1/t cfi ,f/,J ..,,,.,,.,,,,..,1nu1pm/rl1u•'b ::,J,. 

ml.,,,'b.enr/ "'!" .!bfdn'll' '/"'pJ'b1uftw'bn1.! J!fil t mwr•mnqiuJ1 

r1..,'i, wwJ'm,9 .r..,'b d ..,J"''bwlif• ;;,u•;•/u1rl11fw'b 'r1u.'1 '"II tu1m'bmft'bhr' 

7. 1.UUlJUBfl'lnJ1P.!Hlfl.'t, 'l)UtS'l)U.'uUl1lJ.'u U'P.'lillUlPS'ubPJ-. 
U'llUM.1 

s IU .pu19'bn 'I ·I Ullt '"r ,...,,..,,,, r" ,,, ,,,, 111 llllU ..,, .J' Ill!,..,, ,,, 9/i 1f [cl,, n l n f'UI,,, ,/ 

qm'b1m ,f b'b ,/,. ;wrl! "''frbufr~ 'f'"'l"t•' /cl(il1/wJfi'b. 1uJfuiu{clfclm 'l"''l' r_rUl­

Jfr'i,, rr/i 't",nf'2P "- w1 1 'b, npn'b.p l''"rAr 'lb1.J,uumfiEuu'b'bJ,r.,,.r t:,..,Jb­

J,..,,,u•pw1• 1fb·I "'P"''l"' [rl1,..Jp u1rJ/uiuJ'u1u11rl11111f h ".[!"/i'l-iuy'bmJ /,'i, 

Uf"'l"f'""'k ? 1•1111"/f'' 

l1.tfu11uJ'bwqpl11fm'b /, "J!"fi?"'.'l'f,,,'i, t:.burluu'b.enif 1/1.11mm'b,,. 1f t 11l.­

mw1,. 1, ... ,,1v1riuqmJ'b' 1fwl1b,.buU1.(/i'b .!1uue, nr~· ... z/111umm'b.e'• e'ii/Jiu9-

.J!."'-" l:,u,f,.,../u 'f1.n'b1/111J t iunu11bl l'"l'ifwJ 1/f.61.1111111.f L i'fr,/UJ'i, Jw.fw­

'i,,..// 'lfi.I ""lr 11ul J "'Z""'~'l'' 
'"bu1iuJ/• l1mJ qnrJJr.e/• .!1.11~bpl1111 /diu1fi~1 11 '""{'• ,f,..'b1.11q1.11'b'l piupwlt 

t:.iuu11/,..J J'·.., bpf! /, t.q1.hrr• i p '"t"d.r 'l t.,..t ..,,,,,,,,f,.w'b'bh puuf L r'1'" r u1u1'.1/L­

l "'-.'1 l1u•pn11 I; 1finqfi'b iur1/u1.11J'biu'[r•ftqb1 /, m'bM11.11c :f.brfiww1fi'b uwp111!1-

mn'-r"'• nuunfi .!fuu1.lfi9 t:,J,,,.,, '"l'l- mb,1,..,fwubpf' ;l.'b 11 ,,,r''l'"'~'"'' !J,,,Jl' 

ftwrr1r·mfi11 ... 'b r:,,1;,,,,J,,,,'i,.J!."1 zium 1/in.er "'""'""' 'l-r"'"'9 .lmzu1f1w1m'bmfil1111'be 
/,_ 11fi1liu9~m'b111/J1UI"' U1Ut:.1liub[!f ')-,.. t_UJUI i.{UllUh'[llllfnr t 1 orfi'biuf/r IUUllJIJ-
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fl..( 11 "'""1i9frw'hl-r1fr9 f,1,f.,,,,f L "/' (cl/iJifwJ/1~1r1, '"')/111u/cl(cl111 'lUJ'l/1 b 

fp/1 't"ln!'zfr'h mo/11u1C}hw'lrl111uf llL ".f!"fr'l-'"9'j,,,, J' L'h "ln11u1w"'l!' ''"'' 'lPUJ­

Jfr'u f1 1ifrwJh mJ/11wM1UJ'li'411L1f ~: 

fll"'Z "fUJ!J' w~1'hf,rm1f UJ/'f uLwlmfrm'itf,r'f! 4wr n•t /,~1 l!~'{clw'hwt r w­

l11L111wf1 111-'l'Lmfcllw.fp: fl.111 'l-b"IJ'"''f 1uJ/11111r1-'itf1 u.v11fr11-'it 111 1fl,[clw'itf! 

~iuJfit,,,:'itlLl,tJ'itL'it "l." 1l''l1L1mf!, /1Uff 'l_f""Jfr'h'it "' mJ{uu1J1t /• o.f!"fr'l-f'' li1/bru•-

~w'it't'itf,,, o J'"fr'1-w[clw11wufdt" -

{/.!'I- 1Lb1Ulf9f1wh~[1/1 l!'it{Jmg.J'f' "L'l'l"'fcltmj111 '1"1 {111/wJ I; 'l""lu'J/1'it iffr­

lw4 w tr fr l1nJ'1'i n'hf,'itm ub11/1 "f 1L1f'"Lh wltm/d l"''j, r.w f"" f' b ['"'(cl!"' 'hfr 9 , lbrif '""­

mfr6.1U'itJ19 11L -6.'hz11uffr9: flu1m/1 u11/!'"l "fUIJ•fw'it'itf,rm ,f """J!'"Y.f w'u r,.1U,fw, 

,,ILi r" I !I I; (!h m r /, l 1f fr l'" 1/ tu !I''' :U/ Jh "I fr ufr l'"''l '"'l-f'"' /cl ("' 'j,' "r•r 'I/, "I,. Ill J' ,.}, ,,,,;_ 

9i{n11 1n1f':'n'hb'it111'itbl'f_' ftwl'n'l b'it 'lm'hi/bl '.wi(wuw['ILI ~znm [cl!'"~' i//•6.w~mJ', 

ILl~ufr'it.f!'h ,,L-ml19ft1U'itf;l'I! 'itmt'h wr•w'tm[rlJILl'f/' lu1~1/cl1Ub1u'it b' ,,_1,"i/1 my,I.' 

'l-""l.fr alLl/11 ' ll.111-"l.fi 11'1 ,rrc1I.,,1nrwe """''1!1/""tl• Jl.l l/1 ,f,,,'j,f, J't·"'""Ii' 
l>bm, 1f1w11L11[/t 'it~wu1tf1L11fp lufi'h/1 th'ln.f-'-: t.L'h.'1 '"!'1 "li"•fi 1ffJ'hnt"l'm~i l;l 

1Uh1/w'hmJ /,'j, "'[ILl?U11UU1b1Ulf1Ub l11U1f fl r l/ ,f'JJC ,,, L I I ['Ul"U f 'l (~ UN[nf'll1' 

1L12_"'"f'"b1Ulfu1'it J'[cl'itnt"f"''"uf o.puft111119 'hn 11 {, 1/ltr""'t'"'j,'l'it'"I lir11f­

"in'itl1'it111~1 b t•fr J''"'j,"'ftt r.w r•ILlphrm/cl ! llL hf! "i"'r."lw'it1f m 1f I; n r•n zm~fr umr.­

tf tu'h'itL ["tL,r "'!'j,"i/,"< fr'uz_"lbu 1UJ/111L1Jb1U'ff''t1"l /, ILIJ/11wJ'ittu9~1n11 ff',,f"f"­

'j,b'it111~1b f'fr /:,.'" f'ILIP /, ['"' {rf fm 'i,'j,/, f'f!I 

qi ILi zw"l.ILlh "'~"''it ,f {iJ'hn ln [1111 ~1 b f'l' ~' m/111U"l"""f"" """" 1f /,';, f:.1um 111/ 1 

't"'(ILl'it.[!'itbrm~ "- if/J'it,,tnr1mmtfr'itfr9 .p/•t f"''t'dl' 6.'itz.I111~1 "flLl!'f'"'h~1L1"" ,f 

,f'lnuf '1-L"l.ft "brJ/;mftlt •fiwl1 •/ILl""'l'"''hl!: 7,ILl!"'J "l"'"'f'"'""''fm~1 L11111-
'itwltJ1'it, '1/'ILlh J! tf hm J b'it' . 

'flLl'lfr ,f,,,,,'i, .. ,f1J1 uitr.fw'h Ul[l'f1U"".J!hb11-f1C (npoµ,yKTb! '13CTJlll-

HOrO C)K!If3HHH ra3a)' N 0 + CO + __!::h_, 
- co~ H~o 

'lh'itbrLllurnr"'lfr'it 'flLl'l-rr· N .. + CO ' 
- C0

2 

f;'it'l-nfdl,r.fflt Jfillinlnrm-nC3'N~+ CO +__I_:G_· 
co~ CH 4 

'1-fr11n9•{1UJ u11fn'it/11ul1 (ILIJf'i/_ILIJ)-!J,AC' N.,-'-___!i:__ h 
-'H~O 

p'hht"" 11w'l/'/': 
fl,f[/'j,ILl"flLl[''l h ILlf''l-!"''it1Uqhm J'/cl'hntnr11151br•~1 /;'it' 1,'j,ILlffw'h, ft".[!-

wu'lw'lf'' l1wtf r.L1111L~w91_1L11J- 1L1J/u1L12_{'1L1Jb1U[fr'it 'tlLl'lLrfr tf1Uuh1Uffp w1-

rmtfJr9 "flLIUl['ILIUUll/wJ tf/JbnLnrur'11brf!: '1-rlLlb.[! ULllU191_mtf /,';, /;b'fnflbr­

Jfrft "fU1Jtf1UbbLr 111-J (nC3 J'fil'hntnrm) l1wJ' un1/nrUJft111'h ILIJr•flLlh /11,'Jb­

puuf (nc .rp'bn1n11m)1 nc3 1f{J'bn1np111b uurw9i/_nL1f I; ~1frum npn2w~/1 
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!'"''hwq{• 'fwq/1 /,_ 011-fi Juwn'i1mp•1-/•,9' l;'i11111(ill1['1f/1ff 'l[,'hh1
1

m111n1.nLJ, w1nf1'it­

pr'.'i1 ll'"l'f'iiwltfr thr1i'wtf1'h "''IPJ"'l'fr Jfrr_n9nrJ, 1000"C-m.f 1fwu'itwltf1 "'!-

P"'Jfr9 .:,/;wn: • ~ c 
't/iun.'l'f"'J w.fn~1f1111l(/i J(J'hninpw'i1 1111111191/mtf I; 600-100 l_f1p.f11111· 

11
,f

1
&w'i111r ,f wJ'n'hfr111!1fi 'fhu11911uf,Z19' 2NH3-N~+ 3Hc (..QA): 

'tf111ng1fw'h "'f''lw"ft.f'-'hh1.~. "'trhlf111 .t/il'hntnt'Ulf! 'i1z•l"''r 1; JJAC 
(J.l!CCOUIIPOBaHllbli~ a~lM!IHh'. (')l{eHHblll) 

11fr 1F1
fntnif: • 

.QAC 
1
f(il'unlnl""'it 111 r}/uwJ'itw'lrltm ,f I; "ln'l"i"'"'f!I l/.i'it l1firu1111/uul I; 

"i"'l"i'"'nl! o.J'ufr'lw.911,Jfr9 "i"'Zm"iu1'itbt"'- 'it"iwu11Uftm/1 hr'P UJJfu1UJ'itw'lf!t'· 

l111uf[! fdm!l"'"'l'blfr 11111.f 9w'hft"'Lfr I; (orfr'isw't· ml•/11'i1fr!1ru1/1Uh h[,1/w{Jfr /1 

11
,,

11
,,]111 $ n [' ,f w utn ('"' JPb "f" 'J "f UJ Ill fr fl f'J ILi [ii II 'J 'f ILi b 'J b "f .f!"' ,f): 

• rr 1f[rl'itnlnf'lllb UlllUlf}i{flL,r I; 1fi1Utlllfr ftw.r 1/iU1JlllUl,j/11fr 'fUl'[IU!/.rlU~I 
,f/12n9n1/1 :..i.mhwp1L1f' "'l'I- J[il'irntnrml! 'f/,'it!.rlLl"'nrwdt'ir 'l""I 1;, "f''it frr!1fbt_ 

"'"'l'"''itwl1111_1f I; 'itwiL lf'P 'l"lnf'2{' llL 2-f''"dfr'it: flu1111/1 Uf"'l"lwm'it - "'l'l 
,;,,,,,,,, ,f m"'.f-"'.'J'hhtfru ~ILlf'"'l t 1UJ/11 wJ'itw 11r'1•/bl' ll.Jf11 UIJ'uuu1r

1
1"uf fd!ILJL 

.:"""l"' ;,,,.f.,,(' b['ILl~I /111uJL'i.11vf b'h .e~f .p_1u'iswl1m{cl!u11fp 1fb(J111'it1 

. lfbJ- P"'l''l-
111

-fr!Jn<h I; "l.'"2u1111_w'isw 11111'i1 1f(rf'hntnrm'it wqrb11fr1/ 'lw'lf1-

1•f•!J 1fw.prht11L /11'i1'1f'!'f!' •l.hr?..Lf'" "'!'1 /u~"lfrl'f' l'.,bzu11nfiltu11fp l"'_J1/11L1f ~ 
utf1~11J 'bfi l"'[lli/1/r I ILi l '"'i fill l1n t•f 1u1} ,r,, l'''t"'-£1Ulf' 1f IU 1 'j rfi 1f 1'l n.rtn •l I 

{/.J/uwJ'itw'lr~m ,f IL o.[!"P'l-"'9"',f /dm Jl l_tn"'ll"- hUf""""'~nr/ "fn'r 

u;"'"'l' t1IU1,pu•y•/m-J I; 'j,,,,f, t;"'l'f"'·I '"'[bf'"uf: !J,,,lfw!'i' t:.wlifwJ w'lbl' I! 

~""[l•UJ'"' l"''}
1
[ 111 r} •/fr-6.u1 l;nr 1f "l"'l"1L51111f11111f f,'it fcl(rl1{1ur}fr'it. "l'f' f1wrn1L I; 

,,,,)[uwoh"''lf'lfbl b u.e11,h'1"'.'l'itht "l"'l"11UU1b 'l-'""wlf': l/.!'I "iww&wuni/_ w2· 
c r c[il f I. I cc_ c UI .,.r{""l""f' b'itlilrurl11111f b'it 

fun11n111u,pr f!U 1u9.J!l1l_I "''ll· l UIIIUIUU "Ltll/-. I - l ... 

•JJUf UIO .f_ rJ ,/i'f lll 91f 111 b: 
s Ul.[!"':7'r w'i1 r.w1fwr ~~ rw111/m ,f b'i1 tnIU f'P f, I' lll'J''r ~1wf 'i1pm'it9 

I c Cf fl l I J r b" ''lf'"'l;,nfrg 1ffr nwb'-l!fr ,,1.,,,bUfw-
("""'""'l''l-" '£" mnr J. r •rl llLI ,,, " 'E' I' CJ 

11/11•£!' 
flull[W'fP"' {clJm 'itf! /..rut if w'i1. 

'1frrw11if111'it 

~1,, .. rUl,,,,,fr&·,,r:;,e' )c 

7S 
0
SaCl +22°/0NJC\ · · · - · · 640\ 

50°/
1
,NaCl+'5o0 '0KCi · · · · · G70{ • 

GO'"c;T'\'aC!+20° 0!\.C\ + 200JoNaC0:1 700J 
. 1000: 1300 

100'; uDaCI · · · · · • · · · · 9GO · · · · 

l~w 110!.r1 2-hr11f11111mfrS.111'itfr r,.,,,,fwr 'bU1/111L1111b11rJ"''~ flLlf'/"",ff1 .[!Lnrf''l-fr •/w'it­

~,,,,'it ILl"/wo.cufr'l-"'.'l'j,"'J b'it lphrn11frtfi9f111ufn1/, pn111u J'un</ f1111.f .fw1f'hb­

'1/111uifr :pmnrfr11-m/1 l•u4 Jfrr_fr'i1 2_h['.fw11111frlw'h1uJfr'it .Jw'it'hw'iibrf' (7/i0-900") 

l1111Lf111uffr lt11~w[rf1L1Jft'i1 9frw'i1/111n•f ('1-b11fi'h ILlrJILlb IU'Jn1f') K4F~(CN)a• nrl! 

fiJJnf/it11p</ iuJ/11111J'itw9'iin'l 'h1111fJ /;: 185 



4wlrfw.J ,f/,UIUUf'j,/,rfi r/wfi'bw'j,/,('f! (/fW"flUfl' ufi1fin<.fp'j, £. Wfl'j,) UIUJ­

~w9.fwfi r.w.Iwp ./!Pl /,'j, ¥/irwnqn<.ft '1-pw'b.e wtJbifi t.wf.w/u ~ppmntJm.I 

b'b 'lbu .. ul'bhpfi .Ifi ,f wufi ( inb'lw¥w'b) u1w.ew9J w'b r,,,,,J wr' 1f [r11f .,,'j, ¥w.f 

1f/uw.fb'l_.IJw'b 'b"11uu1w¥nr/1 IJ.J'I Jhmw'l_'bhpf! OJ!Up'fw9mJp9 "fW2Ul"fW­

"j,/,ln' r.wJwp rfw'b'bw1fi r.wJhlfi'b ( Jwl1brbuc) Jwol1m.I b'b .20-25il'tl' 

·t,,,. uurm fl l'"Jp q..,, 1m.,,Jf11fi ,f ,,,'j,r nt.[!nt/ 1 

O.eut-7 w 9 m.rp9 £. wo/11wo'bw11.r¥m .I[i9 "l.wzin"l.'"'bhlm r.,,,.Iu•r 'lb­

'111"'l'bbr1! h11p/,,/'j, lnW.j!ur9tJnt.f /,'j, l_W 'fnl 'bfi UIW2_h'l_m[ ¥w.f O'fUllu'fnr<>·f w.J 

'.t111 rr1"'rP'l.'""'n1•m/ L91fw& wr¥'l"r"'.I' 

8. trlutrllu cJ.11tr11-...u.11 o<t-su.<t-nrtr'-1.Jl'l. uu.n-bBun'l. 
lfl·· ~ u. q_ ns r hr 

lf/nmJI! l.wr_nrzmfl1ur.Ip ¥ww,..rbln' r.w.Iu1r 1/l.nw¥w'b 'hzw'b.,,~11L­

fl1111.'b 111'b/1 u•rfJwl "ln'l"lwuifi uw11b9Jw'b ~rfimfr~w¥..,'b wrw'lmftl1111'b 'IP­

.,,L'i,,,,ll! £. r,..,,J,,,"i"'"''""'"'"'j, ,,.,,,.L9'b11rz .Ifii'"t/'"Jl'P l.fizm c'burrm {ti Jm'be: 

l"kt"lhu r.w1m'iJfi I;. ,f,,,,J,,,'j, ~rfi111fi~w¥w'b wrw'lmfil1111'iJ t.w.Iwr­

.J111.J t UW1tb9.fw'j, UIJ'j, u1pw'fmfil JnL'j,f!, nrfi tfb"f,/!'IL,f "fnll"fWill'j, Wnt 11-

111 h'bpurp iJ[il...,¥fi9 u.rn.,,'b9 mp11f.Jw'b uwnt_inJ t Jf1'bt_!.. ,\;\H lthinp 1fwl1111r•­

"1"'¥l' £. 11l1um.I .j.np•wr¥iJ.bi ,J wruib'bufimp• 

U'f,,.fwi1 1,,,,,I.,,r uw11b9 'bnrz ,fpp_wi/"'tr e'b11111hLi•u 7 p.r,,,J L'b mr/111.rl 

~yn 'l"l"""P mm uuib'bfiu• fi fi'l.n (t!br Jfi¥ .p nf11wr¥.I w'b 'lP,,,'lf'"'" /r'b, nL2us­

?P"'{t11,,, 'b b'b 'l'"Pa,'i.,,,,,f r.wu1¥w"1.bu 1um11uib'bfimp 'brf."''l.'"'lml'b lrw1ni'l.m­

,(ilJw'b 'fnU111L t/rw /,_ e'bmpm.f r.w.fw"fWlnU1U/t1tu'b uwnh9'bn'[ m'bwffrfL­

,f/JnL'b m'bb9n'l JfiiwtJwJr' 

"ln'l"l"""'j,bf'fi 1f/11,J..,'j, t,,,,,J,,,r np"fhu 11wnb9 i1n'l .Ifip_ru•{iuJr ¥/irwn-

1/1,,,f b'i, r_mr ( inwrphp p_LrJm11mfil.w'b'bbrfi). t.w'b.ew1fi'b 1mrzbr, 'bmm­

f'P"' if[i t.fi'lf' 0 ./!"P'lP urmrpbr f'"''l,,,'lrmfl1"''b P.J'"'lP'j, l"v~m1{tl'hhr, 

¥bt'"'¥rfi "''lP• un'l'"JP 1.t wn liwrpn'bww'bbrfi P.r"'tfr'b l"' &m 1{J'bLr: 1•'1.,,_ 
Jrlbp.Ifi¥ ¥w.I wumpf.w'bw¥ru'b .f/u.f1ub 'lb"/.[!'",[ np"fbu uwnb,9'11n'l. 1fp2m­

•{"'Jl' 07u•w'fnro111J h'b r.wlrf.wd- wrzLr ¥wJ '1!1nrwr.wl .Ib111w'lw¥ou'b .IfilU­

r.,,,lifwo.e'bbp (opfi'bwf 55°1oKN03+45DJoNaN02 , nrfi l.wl.fw'it r_br.Iuw­

-urpf..w'bl! 145cC J;, 42,5Bi+42,5°foPb+I5,50/oSn, npp r...,l'fw'b zbr.Iurn­

.wfil.w'be 9G"C t IL wll'b )1 

IJ.J'I 'b"fwmw¥/i t.w.fw/' br1•h,J"i, "'f"'Ul'fnpJmJ b'b "1.n'l"fUllnb ¥w.f 
"'i'l.'j,a.£- UUl[L/'' 0'1 £. WJl'j,I 

u.'l. 17-rruf phpqwo h'b nrn1 uii{1wl'bb11 .Ip .,/!w'bfi Jfiiwr/."'JrbrmJ 

U1UttL9J w'b oupw'f"' [ii l"''j, Jwup'b: 
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ui1.1H!1U'U\. 11.1111.•1-nt•ia-Bnt>\.C. su.rr·bl' lfl•2U..tJJ.llrtrnMr 
(c""" u. u. '(; ... b/•·11br'ff.i 

b p/1111l11u !"'ftw'b 11mnk,9.I w"i. 

7/11u•1rwJf1 •Jrw: 

M+/'.I' 

M 

R, 
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f:'i,,,,f1w'i, i"' '11! 6/iO-ii.JO~C p'i1m/,1,,/.,,t"'-'' l"ru ,.,'i,,l',,,f 1111/htfr 'f"''j,_ 

'fUl'l I; 11mnb9'i,,,,,f, .f!u1'b !'.'"re: U,,, tm 'lf r11u!J'"""''t"''j, r:.mmr,n1f<ltm'i,'i, f;: 

UUJll"'!'j, ~~111 1f1Up111L'i,11pu1111.(/i'i1 1pn/11U1rf1,fw'i, r_h111fUJu111p!.w'i,'i,(,l'f 'ln1111111f 

1f11u1 10 .,,'i,,1,,,,r w1/l;1/1 'fUJblfUJ'l I; 11wnb9'i,11uf, .f!W'j, p-m-1'1! {fl() C llplJ)• 
,,,,, f;l !""'" 'fl'"'~"''j, ,,,,.,,,'j,(J.'j,Ult:,,,,,,,,,,,,f"t'"'j,'j, t-, 

:.1,,,,1,Ul,'lhu, 1f/11JUJ'j, ,,,Jf,'j,,,,l"''' ~h'[Ul'i,111f1e e'i.1'.wu11111fn1/ l1u1111wp­

""'I 1i'/11rlm'i1 /,,/llf'j,UJf/'i, I;' 'i,111/11 11111nl.-9'i,bl 'l_I'""'' U1Uf1u' ["'-'l""f: Uwff"'!'i, 

2""" 1d1/u1r1 I; '''"P'l"'''"r"t /!_'j,'f!)UIU11fw'i, ,f n1fb'i1111e, nl'f' UJU1l11lw11n1/ 
-"'!'f ,j'/11.lw'& 1fh[<Jn'lf! 'l"f'<}'j,,,,/(,,,'i,nuf "'"'/"11J-1/UJJ }_/;: 

//.,,~,.,,,,,,r,,,f1, "r"I'"' ftUJ'i,n'i,, ,,_,J/11UJr}'i,m1fr'i1 "l"'l"lu""bt,
1
,/, 1f/111fw'i1 

,r:,,,,Jw1• ltf'r"''"/"''f I; 2,,, 1,, /11111 t'''ll'r'/"'tJbLp/• t:.U11f,,,1,' !),,,'j,.f!"'!f'i' !"''I' 

o. 4U.UtiU.8fl'l.ntt~SnJt'\, 3nJtPS lffi~U.'1J1BPflJtlf 
lf (, ll li lf u. '\, lf U. lJ Ji '\, 

/J,,, {flfl 1f pp_U11/111 !£1111 1f ,,UI 111111 fll/ "'f 1f 2wf1n1 1f f! n11nz Uf 111/"f UJll1bf1 f'P 
1f/111f111'i1 o"ll'l""9Pw!fi zwp1nbml111•filt111'/,b I;: 

u!'f ,/p~1111/wlf11tllf 1f2wfr111 ,j' fib LU[b "1n'l_UJLUll1l1bpf!' "f"''j,!/ ,fl,/'_ J{!_ 

/11mJ/1,g t.bmn 1f'i111uf I; 1f/,.) ,pw'i11uf1111/d[,,,,j'f' ,J''j,.,,,'Jn/''1'"/P'i, u111111111f•bfr,11: 

1'rUJ'i1,e fl'"l'al' 1110/11uu}'i11u1fib /,_ 1•m1,a1, t'·•tfri11/11u} "l"'l"l"'"'bbp'i, bh: ll.l'l 

"fn '/"f"' u1~1l11/1 UJ n1u ur /, 'i1f111w-1f111 I"" f, 'j, u ""' w [ f'i1 1/rn /11w['"J'1ub 4 bf' 'l__p '/__ /, {' • 

J'm,,,11/d.m'bl! (1Vi.k t1/;,,,f!) 'f"'h1/11uf I; /'1U.'/"'"wl1w'i1 2hr1f11111111p(uu'i1bhrfr 

'!"""'"'' :,f.w/,_,,,"lb", .'!"'I"" 1fp2_w•/1111r11uf 1f2111y1f w'i, 0"1"r·119p111b !),,,';, -

'I'"'' I; 1!/111/wo "l"'l"l"""l' ,\\k t1Lmp9 9 ,,,Jr 21,r,f,,,,,,,,/.f .. ,,,bb/,r"' ,f ,, ,,, -
nl19"i.h1m 'ia 

l/,.,,, ''.'l'f w'i, 1!'11/dmtl.P"'-'f 1fh1119nl''1"'lf''i, "'"' :1111/,'i1frml! 1pn/11m11fJ1/t111J' 

I; ,f,,,l',,,;,b,,f1111fi, f, "l"'L"l"""f' J.h,,.J! I; pbp1111f frt• "''""'{l•tu•'f'"-/i-• ftw11J­

l"11 !"!Ill_ ~If! ( 11 pn1/i) l.-111/,, fr'i.t l "f /,-,, t.ur j lllh" 1;' Ill Tll 1111111 bptn f! t, fll ,f /; 1f Wll/ W f"" r 
u11/ /, t/1 1fa 1111f.11,/( II In 11111 4111111 /1111 ! f b P UllJ Ullf f' /1 }_ I;) l 

Opp'i.u1f r,wrh1fi I; '&2ht !)f,,,,f,l"'l "l"'f"fUl"'bbf''i' 111_ 'lnrJfre'i,lire• 

n pnb;1 'I" pa'ir,,,f1111't11,,,f hb[J 111pfr1/ 11uf /,~, 1l2wl1J"' b .'!"'I'"' ,f,1,2-""''" l f'"' J: 

J, lJ•f""'f"'t,'JJlll "f"'i"f1U111bb/'['' 'J/'"''j,.'JP.'l 1~111m('1uu1111/n'f ']"l'op.j!­
'i1b ('" 1f Ill,~ 11,/flll f 111'j,111fd/111 h (' f'111 f' d11111!J'i1hf111- r:,,,,,j' UI (It 

:!. f!rn:_ }_d-111'i1'1111111/n11 "l"'l"l'""''j,"l'f'• n1111'i19/1.'! 'i,"'-[b"f},,, '.w6111/11 

"l"""f'u"'"'"LJ f,'j, lf"'f'"'I •in,nafi.ebhf' (oi1fi"i11,,fJ' •/f{""r:,,,,,,,,fwb '.1111f111p ): 

3. If "''I ';,fr UUI ! fr'/, "I" 'l"f "'lllh b r ['' 'f I''"~' !I ,j'"' 'lb""'"''"'"' t,"' wftw '" !"'- ,,_ 
bh r I! 11 w !'"'i"" ,'J'i, J, l "' 'j,"1"'111111l1n •{: 

.J. !!1111f/•t /,_ u"""'ff,' 'lnl'Jfi.f!'i,brl!' 11w,'i,9 l"''r''l'l' 11w1m_'i,,,,,
9

'i,ht11L, 

f;111rJr111 {J [tn'i1 (', t,filllh Ul"f/111 fL 1f UI 2_Ullf/rlf Ul!f((llLb11t /if jllLb (' 1 /,f'f/tuf'UI,,/, 9111-
fil tm bf' pmpdp111,9'i,/,lm :,,,,,j,,,I' /,_ "'!lb: 

/j,,, {"" rl'/12-"'''"'!l'"'-'f 1fzu1fr1f UJ'it o"lbr1119/1u1b '1UJ111u1rbl"'- r:.u11f "'/' 

u1bC.pur•lf,:_111 I; ,,,'j,f,'j,,,,l t.ru1f1u"l'"u'"'"/"1U"i. uur11e 1f/rt_U11/U1lf' 11wbrzdbt"'­
r:, U1 fillll_" ft 111!111 'j, .f I 
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ll t lu U. S U. 't. .P. XIII 

'11fllJ.'11U.S/I USflfl/t#./Sfl/tPU.'f.J f;f./. 
J.U.S#./ nft~!Jflf&'f.J'f.Jf; fl I! ""LU.U S/1'4 IJ.&3'n flU U.8/IU.!J/18 

Ii f./. f./.bflll.P!Jfl/tflb'1.U.8UU.t, ~fllTU.~ nlJ. n f&U /18 
J.bSfl 

l1z/uwurm'i1.pp h"i"'"'"'l/'u t-° .Jw'lin{J..,tw l Jlu11uu1_1,Lpp "ilwmnpft 

7L .y, n ,.,; us9/rw JP IL ·l"r"'f'Jlll-r'flf UI 91f ..,'I, fd pom(d "'t'f Ulh ['h fd UI 9./'""f mh'l /• 

m'bh9n'I bpl.1111fd'I1hpp. p'i1~"ibu Tnul. "'!'! "if'"9!w'bhl'P!l r,J,.,,n 1ffun..,1J/1 

ump1nliwm f'IU1P m r,,.,,..,/1n1 {J11n'b'bh1•/1 rpn1/rn/u1f ,,,';, w111nptl.m..,1j1 ~(1111: IJLd 

r,f,.,,"'l'f'.J'f""/dtm'b ''l""'.f' I; 'b(,(,/f"'lru!Jbp 'iu11!1 "il"',,."P'I '1Lt/mr1fma/1,,,1p 

1fb/,,mhp'{1lp :),.,,/'.'If!' n1•m/'.f.111l1 ,fJ;.,.,,,'lP btl{' ump1nl1m11i11u.1'11 'f"J"''i11111l I; 

"'l'f 'fbfPnrrfw{ff'"' 1p e~•fdw,'JJ'"' 'f wln1/i m 'l.L,'J"'I umpm~mm f'"'J{r'b 1f111frn­

/rrmfd J"' 'l,'j,f, {' p ::, fun/,,,, h.f!n:/: 

f>'i1:_"flr" "i1z1/,,,,} f; {wz/11. !), 1flw11t111'11L11l' m11111w~p'li 111_dL!'f' 1111nu­

[I"' /dt,,,'t; ,,,,.,II hm/1. f,],frf ur1rl1rf1111f h'i1 t:.plfi1wl1w'iJ11,J wuur~u1wftwt, !:,f,,,;n 

"fl w Ulll p 'r, III "I"'' .[!"' l .f' w J·i'·u ), 'I ,, /fl,,{' ,f"' .'J ,,,,,..,," (' '" ll' f, Ill IU '("' ,, l '"fd f, (lllUi 

'1 {,fl,,, , .. 1,,,!f p"' !, "'f, 'TP I; llL b L,, ,,, J ,,,,,, {, 2 h ,,,r u11f z w~ ,{,.,..,, {'~'{JUI .'f .f"ll. J' 

""'J""~"""f""tf•'i1 •/rr1/11w11ft111.ffi1l,r/• [, '"1' u1pmwpp'li 111. ),f,('.J'/•h 'l"f"'"~'­
't.hp/1 1jrr .. /rn/11.l111'r1 dm1l111'liurl1 (•1/rfPm'!/"u1f> 1;,,1,,,, tfd/1 z'ir1•r~p1f, ::.,,,,/bt;"'l 

•'/>•11•i/1 f'"Jdw'b IL Ul('UllU'(IUUldwb t;.L111l11u~1 vnr/ J, '"ll..,' ), 111u!11111'r. t:.ou,ifi­

J'uru11u,•ur1• zru111 1fn.ci• 1lud111fli""t1., lu"".Pt' Ulf"'""J!P..,I "'-""i'P ""l'1'·sm­

fu1,,,~, mUJfJ 1/Lmu111'1il,111111f 111b7i• 111'lib_9,,,1 'l'f"'t" :fi1w1111'tJ ,,_1,!f>nri!,,,y/1,,,­

..,,J,r,P 1louup't1 I;: 

f;pp rfhwu111I' 'liJ111zf! l'"t"/w•) t .t:,,,,JbJw1111ul1ur 't,m/d rw't. ,,,,,::,,f,,,'1,'l,/i­

l""'f, 11h/Pn111ft.IJ_fJftu/b I:.fr1/i.1u.1~11.1'i11u1f !!f'"'-'f t 1ur1u~d7111l1 .u.rb p'lsn1J(i/:1 UI/ ... 

upi1.c't1' pbn[' rfhf""fl't,!,l"'-.'l t;.I,,,,,., wfh 'f('/,/df, t/t1t1j/"t'1.t 111~1C.b111u1'tim.J t: 

::.urqw'uu1~,,,'11 f;-, np "';'1- lou("''-tfi,1,1'{! 1fL111U1•Jfi 'l,/,/'./!P't1 (111urnJ'w~w'u} 

uu111nL~u11n11w111L1f 1fn1frn/1111ifa'1rn'li'lil11• l/,'i,. 1fm!/'1111iJ, '1P"''j,J! l'!nrr1l,'lwlfib 

1/w'u111ul1~1hpp wn,,,dqurl11u'r. '1-ufPrrp1fw,'ff•mhh1rfr "'f''Jl"'-hj) h~i: fl1/f•lt' tl.f>z111, 

Ul_('f , ,,, I'"'- ffl, l.p p UI ll'l (, 9m. /! i m ;, ,,,,,,,, ""' f"'l ';mm['"' l f1'li 1/rn /11 "'r':"' &LI' 

mluJ/1 l.~1 m'i1','JJnuf h1fm;_/> /11t,fr~1 t}u11/"'t~'l'l'''',f', "/'"rf:,/,,nl. "'J'f 'f''''f.f!"uf 

f!Lu1 1 mh 11b•1'"f"fm_'Jf>ur'!, 1u11'1121111. ~-, 

lJ,,,4u11't, 1u11iu<Jq,,,~urt111f<l1111'11 ,,,,,::,,f,,,~1i•9 f''"f'Ar l"'f""ffi,hrf!• ,,,11/!t­

;:;wi"' I;, nr• ,f/;,J 1f>n1/1u/11111/d t•nhh/ip /,'Ii 1fmy~11nJ' ,ff,,,,,,,,l'i,J,pp 'uf,f'.J!fi"l, 

11wr111l!"'"'l'"'l'"'l, "f'"'/!;,f,,,,i,, '"!'f 'llit'(j!"''f 1/1nifm/11rf11uf L'li n~- dpurjb 

'l"·rnr1fw,9frmtp L'b/rf,,,1.trf"'" 'l,,r,,._,.,,. "'f'"""l'Pt at.i, ,,L tui•fr,•rl'' '"Jl"­
rnu 

,,, ~1 /uw/•i• 'i,1,,,, P"l"P \wml1n,(rl1m'li'bl,rr" 01·p'11wf rfLmU1•1w'ul'"fiP ~w1•<>­

f"" '" l"'J.L "'- ,,,,r rnL/il /Ill ..,If! Jba,,,Lu. .r L'r., Ufl"'U"'''''"'"' Jnt.hb "'- r:., ... -
/d !'"'I.if!' 'urfw'l"'-'f, ,1,,,rfwLn' ,,,(,,,,,,f, u1l..u,,,'1·•,r'"r 11zpne' 1fn.J!f'..,'t,,,, J,. 

,
1
,,,, n q /•.., 11 UJ I n1 bnr /d J'" 't1 [!' "b r/.., 'I"' J', l;l /, 'f"' f""'J/> J' ur 'f pnr_{d J llL t f!' wti. " rf • 

i/rc"["'["rf nuf b 'Ii J '"'l'l, puwf1,,,'li r, wur11,,, ft! 1111.'u't,l,rf> UJwr,,,d bu, ,.1. Pf', ,f f1· 
/w•"J!"'{' r/tnifin/111/n'-J (,'j, hf'"' pn[n(• {/i/1qf.4,,,-J!'1J'1,.,,f1wb f, 1f',/i1ur'bp4m• 

,,,/,f11'linl"'1fwf1111'li r,,,,,,,4,,.fil1111'h'bbp[!: Srfi"'l 7bUJpnuf rf11u!r1r1wJ,.,1'b -;...,., ~ 

11 ,,,'liUJlfr ~ , "I' pnp1p l;.winl1n1/il11n'i1'r.hpf> r/t11ifi 11/u ,,, p !"' 'b'bhf'f! 'bk[' i!P c;,. 
11 ,, 1,,,,,1,.,,,,.r1111p 1uprf,,,111urft,,,'b ifinrpn/wrrf/1n1'b'lib11/r t;.f,,,.!.,,,'r1~ f,'u: 

f; 1'b bin•[ ,J /,u,,,,.1'bb f•P Uf l'uuurplf 'f /,,y, "f"f wgl"u J/1 ,fl, /11 ,,,'l,p 'I ,fj. 
1;111,,,,,,L,,1,,,1 wr"ii' i',IUL"''l.J!"br".'!' '""" "('"';,.'! rfh111u111'11h1•'1 flLm_ 

!"'~I 'fL$ nprf UI sf',,,';, "f'""'~Lpur,9•/n11f ~ 11/'"IL,, ,r u111'lifil1tt,,.,. ~ "'rft!,,, -
fr! !m 't1'bhi1111/ t1urww 1,1/1111 J/,fr11u'ufd1w 11m'b 1p11/11ur•fu•r•d. uw:.J!f• r,J,JJJ!1,,,'b.p' 

,1.t1/111:• I; :./,:Ji,111rf11rbL "'J'li Lf'l""Jfd'I1br1r1, n1m'b4, ""''ti• f,'11 ,,,'!,b\,,,. J 

,f!,,,,,,,,;'bf,r/• 6.~'f"' dnr/ rf;_wl1J'w'b ,,'I,flw!f.p'" J' l1 l''fp11bl•1 'l!'"'..,'!f •'/>/111/>· 

Ji,,,1J"''j, prf111u111rr (2.br1fn1(il1u1"i1 IL 'i,f,('.f'/'~' lwl'm f/j,/,t'P •1nJw9nr ,r,,, ,),,,,/,,,tP 

,]"f,.lm!l"'·,rf', 1111f1,,,, fd1111t J'IU/'af""'f'" ,r1,, "ilw'""f> 11m/rf !"'';, '111fru911uf f!, 

,,,,r "'"rP"'h '1"'"' Ln Pl!. 6.t 21f ,,,], ,,,,, ,,,,'I'" p 1,,,'11 ur111I,, /,_ UI u'li )1 

ff.\.,, "'/'! 11 '"!l \,,,/'.'Jl.f'P "l"'l''l"'P"''111fwh l11u•'f=l1ri1111d1wJ1• ::./i111u1. 

f'f't'Jn-111,(dl"'~' I; 'hLr't"'J"'B'iJ,,,J' ,ff,,,,,,,,/'111,1.p u11 wuur/•'/ ,,_1, pn11rf,,,'lp1111I• 

,Ff,/11111'lifirz•ft· 111u111flLw11pprfw~1 ::.,,,1'9f!' ~hmm.p,f'.f'P'"frltm'u b"i.1 'lihplf'u!"'.'J­

$111• ,{ ,,,1'j, 1frn1[m/11nr /d J"' 'li'i,h('f'• npnh I! 111b'lp h'b ,,, 'iJht1111f 'fb f"J"f wgijwo 

,f /, ll~Lll ~,,, ll lfl[JllJ ~,_,.,UL!' LU! Ill ,f' 16 ~,/{'in I;.,. u1111l1n• (iJ I'll. b 'ii 1. r /1 1/1n1frn/111f IU~I Ill JJ-­

m f16.w'li ['' '!'"tilt{ UI J "I I UJ u.,,,, '1 7 f;lp ",, J"' y/1u11 f> w u 111 pf..111 h {• .r b ,Jm. /d J Ill b ''.'!" 

;,t,,,,,"J!-''·J!f'f' b!1 ..,,..,/, ou!L hr""'tfd'r.f,1,l" 11mp111l1m·11rurtfr Ii C.1u111l1111fdtn1_'t,. 

tf;,,,. 1pn1pn/11111fltm'litb11[1, nrn'li,v "'"'IP h'i1 ,,.~,,,..,,,, • .r UJ!""'"'P'I 7h:f.n1·­

,f '"'IP"' I,. }, 71 /rl,,, l''rl 111-) ,f h """'I /1 "''" .J'"' ,gJ' IU ~.' 1/ {,!""I'! Ill''" 7 "'!!;{ w'i1 fl l' r·~ 
,},,,/d,,,,,f,,,'t, [''t1/d111!J.[!'" 'J': 

2. lfnSll'l.libPl1 ITll.U.IJSr~ 'l-b~nPU'U.BMLBr lfb1uU.liti9,,lf!• 
•lt;PU.F!bP3U.l U Prtl1 Z.U.BU,B.P.\,IJPf! 

/?'li'1111 'u1/U10 ~' nr1 Jburw1/11b;,/• U/lUlulllf''t 'f" :/>nrrf1u9/11u't1 mp111w.J'/1'1. 

111dhr1/1 "''l'}b9111{dJut'i1 wud1 "'h'lf> I; 1n'liL'u1nJ 1!'f.u1l'!'"/'/"l/' ((di1111up11n­

f du(1t hr•/>; I' 1"' ,,L 'l Ui p UI ~ • ..,1,m':. ::.ur ,. {Jm frll Ill bb hf"" ,f ",,,c, .pb I' /1 " ;r 2."' m,;,_ 
f ',., /, ('~ 1wl111dh~ h (',.I rn Ill{' urawl,,,, 'j, "11/1J11m~/1 ,) ruf ..,,,, , "In LP 't n hur,9.f Ill~., 

/' ['tf1w11n ! 1u,9rf 111'11 Ii p J"' ('1"1 'lib(' fr 5''"f''f/• rf /15'"H111/ 1 

1.,1116.111{" p'i.11q•h{mJ' I;, "(' (il1[u11rl11[wJ 1lwu'itp 1'1thpp 1fnj.1wb'l"'Zwl'd­

,f,,,'i,, "'"'f'f"'f'i'B C./,,'fi,,,,r,,.,'i,l! urnfip,li J., </•m'i.rnuf h'li, np wru1111J1p11 nufr 
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~'"rf'/"1'"(/.'b lpw11/i J'1nu'i.tfrf/ubrl1 lL'b b'b[tl1nrl1•/m J' Uflu1u111fil1 'lb ·'fnr1liu­

Hl'"'Jf' ,,.rw'b,e "1"1/Uf"'Utf w1uua'f•u't.,,'b uou;J'w'bfr9 l""f'J.11 L'"r11.fli1b11/i 

,111Uf.J!""f 1lfi1UJ~' .J'IU/J!wt.J"'J (i'"r'l4mJ') J,1, /, ~ ... J'b,f,,,m'"P'"r t;u•i/.,,­

'""f"ul""fr mbr1mP'"2.P"/11L1f 'i.tilwz/i ,}u11/1U1111J'1 /•'bt"IC" !; '"l'I wb7fi nL­

),J,'j,,,,,f, fi~, l"IE u b'b 'lr'"'h .p r_mr7•/m J', L(J L 1fbmu111rul1ru'b r../, J .f!f' ( orfi­

~1wl,' Uf"'l"immp fPh11/1u11"/fb lpmcu•) '\,..,,} I;. /, 'i..111u 11LfPn111fw9fiw'b "lbm.p. 

I; 11rl1'lf' m'i.tb'i.t.,, 1f/iw1'b n11n2wllf1' UIUt:..J'fi m'i..111'1 t,,,,rftl111fl1m'h'i..Lrni/1 

,,1,,,'b,'J {tlfi1/rr ,,,,,t:,J,,,'b,,,ijiwl1 l: Slw11'1tfhifiu J'wu'bfil;h pblrrr'iihrr! ''lb"'./! I;. 

~/;nw'lJ,.,'j, J'fiJ'1u1"u9fi,'J b 'lrw'bH ;,.J,,,,,,yrfw'b "''lfi'11b11f' Ufb"'J! I;. LS{/• 

zr'i'.1UUf1U111f dpr_u11/w111fi btm {t/nq1 'hu 7rltfmf' I; Uf"'""'"r"'.'Jtb1, b(<I/, Ul!'f 

,f1u11'i.tfild• z11'1'.'"Uf,,,"'P .!fir.""/'"!rl' f'!"'rl1·•1m1/1'b i/fi{;.w'tmJ' 1;1 ltwrhtfi I; 
l,/i£UJlfl{iJ1w1fp "fUIIl'f/f;rm!J'j,/,[, b{rJ/, Zf•f_W11fWU1f J'fi11.u11/mtrf 'iitm{Jf! IU~-

"''"'' 'll"' rwC.nu i//1fi.wl111uf /;. t 

llr'lfr Uflwuwfrlt 7h:/>nr.!w9fiw1f• 1fh/11w'i.1fi'l1lfi t::.w11119.p'bLr•/r t:.fiJ'w'i.t 

1fl1w 7.ftJw1• /; Ufwwl1l•rm9'i.tbl '"J'j, "''lfi'bbrl!' nrn'i..9m/ 111/17/i I; 111.'i.tb'bnuf 

,f/,.,,w'l'b/,1,fi {;.'bz.!m.!r 1f7wl1Jw'i1 f!'b(Jw9J."",f 1!b/11w~1fi!1 ,,,'tlU'b l;'bhr11f•'"/P 

1frn/11,,,fibr"i111 Jp ybr1f,,,1J.'i.t l;'i1Lrrr1frlllJ/11 ,,.Jqmp l;. 1 nr11tft:.Lml1 6.'b;_J'm,fp 

1f2111l1htfiu J'hu11u1/i 'i..111112/i J'1U11'bfil1'bbr/• l1U11 J'wubrfi 1/111/11w7wrd 2wrrl-

1f m'b '"1"'17111 (ti/"' 'b'bl11•f' utf, tlpl1 lt"'r'IP J'b,}nL{tl 1w'i.t uw\J IU'b'bbrmJ b'i.t, fiul1 

'LLt"fm fl 1w'b Uf"'"'f:..wr< r.,,,'b7fruw,9n'I. fin'b'i..Lrfi /,. 1;.lb11mrn'i.t'bLrfi Z'"rrl1fU1'j, 

IU[IUl'fnl {rJ JUL fl{'' lpf /t{pl1 'ttu r'ff Jbom(<l 1111t uw'.J" wbbLrnLJ l 

llt'I '-"'J"'9J!5'bf'fi t;p,f,,,'j, •/r•m 7rli/urr I;. pw9111wrbl J'bcnw1'i.th11/1 

/,".J'f' fi.~1z1l111'b ""l1f/,9m{tl1w'b """"' f;frJb 7b/f.nr.!w9pw'i.t wh1/1 I;. m'bb'bn11f 

f"b f''"f'!"'l'L 'l'j, hrfi ,f ,,,,,'j, fil1'bb rfi n rn 2wl1fi p/m 11b 'l.urp,,,'bmlr,,, h r.mr(<I n<{tl l'"'i.t­

'i.t b 11 fi fnfiJUw'.J!fi 1'b,,,f11u"h.f!nq, /, flbrwp1mrb1l'i.tbrfi ulUr.J!fi nL'i.tw't r:.wp­

fdmfl1n•'b'bbrt• Jlnnw1Lfi dmtf"'L"',f 11U1t;.1fw'bw1frw1f 111 Uf"'"'"'"'"'f'"h 011h'b­

.J!"'f /,'i, l111711Ln1m;•/U10. "'"/"' "'!'f 'fb"IJ!"',f fi'i.tt.Uft."u l""tlwu1rh1, "P h"J!l! 

(;.'bz1lw'i.t w111L9mf'1111'i.t wmlt wb'l.fi I; 1n'i.th'i..11uf b11LJbfiul1 "'[b 'lb"i.J'"LJ', 

hrr 'bJ1112'iiLrr' ?"'"'"""' f.'i.t "'""f' ·/~6.tulimJ': 
1

hf1/wr I;. P"'9Ullll/lh/, fdh fi'b1th 'i..1'111z'i.tl,r/• hnpfi mb7U1.!1Uufi 

'1"'rJrmfrl1111.'b11 1fi'bmJ' I;. wqblfi purrar, J!Ulb i:,,,,rb,,,'i.t, ~nLJb"ib" pwrdr 

u1 utn p6U1'i.t/1 11bf/i n{'J w 91/w d mb 71:11! mup'b {'I 

11.n c..,,,lw!J.e'iil>r/i f.p1f ,,,'i, ifr"' ,1,f1/wr I;. pw9 wmrbl 'i.twt... J'fi Z"'r.f! 

"'IL Lrbm lfrl'i.thr· nrn'i.t.p "''''l.P b'i.t m'i.tb'i.tnLJ' JLu11U'['bbr[' Uf[WUUI"~ 1b­

!f,,·rJ'IU9fi"'1/• b'bfillUrffj,/fUJ orfiblllf .,,J" f'"'f"1"'"' /, f1urrtJrnL[<l11ub J'bdUl­

,'/nLJ( (', Uf lwumfi'tmfil 1ur'i.t 'i..1/u"zm.! l!' 'bbr.f!fi'i. l"'rm Ubl•r/i 'fn1ru9nLJ' I! /,. 

UI ll'j, I 

l.,fif1Li/b1ni/ ,,,,.,, uhpm'i..f!fi .J.rw, nr J'bmur'lfi 7blfinr.!w9fi,,,'i.t mb7fi 

~ nLbbbm ,f p Jn< r/;'1. mpUlbm'turb t.urr{<ln<fl /ntb"bb rni/ Ulllr..J!f f.bur/, lllb.J!ni/ I 

~,.,wwri/nLJ' b'i.t w'i.wlfiurfi~ f.wzi/Ulr't'i.tbr /, 'i.t'tU1urfi nL'i.tb'i..U1Lnrf UIJ'I: f.wr-
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/ti mfil Jm,'i111ul 'lm'inf mz wmntli.l1rfr liiuui/1 ,f ,,.,,J"'J' u./'isUJlfJu• r:,.,,,tft/.,, t;...,rnuf l', 
umUJ'i:tm.J b'b u11/1u1l'bhr, "f"bJ' 1000 /, 'i:tmJ'bfruy J'nm 10000 .,,'i,'lutrl 

w1/btfr J'b,} £';,, .[!Ulb Jhmu.111/1 frr•u~w'b UJ•fpm{JJnLbf!.1 ll.1u"ll,u ,,,.,1.,,9 ,,, 9 -

1/mJ' /,, zhzmofaul t. "P rlhm,,,'lfr frp,,,yw'b u11fpmfl1m'bf•~IOOOO .,,'j:,,1,,,,r 
iu1_b1fr P"JJ.r J;, ./!..,';, 'br.,, fr'IL"'l"'Y"'t ....,,fr,,._[J J"''i:tl'' 

/;fib "frzhbJJ.1 nr '!_bp1liuJ' 2_Ul//J lJI 1/ p r:.wln'Jo/.nuf I; Uf"7UfU11nfr Uld f11L­

f' Jnt b(! Jbd....,9'i:thl J'frw!'b 4-5 ut'it'lmJ', nr utl'f.f!',,'i, ....,,/£""{ti Jutb 1fl cJ....,­

!Jm Jp pU1,9utmrhtm t;.....,Jutr 'l"[m/t!Jrn'i:t 1111./1 Jfr ,)'"'f"'l"''i, '1f1u1m/tl1mt, 

nr "'l'l./lu1t w1f rnr [iJ 1u1'b J'b<lm9J ....,t frrm'lnrrlJ' ....,'j, '.u11! ....,,. yU11111191/b1 /, 

ynpiJnrJ h'b t:.uyiuJwftut'b 2J•f'JutJfr'b "'P"'"''lf1u1iliuuLp, "'!';, rfu11fw'i.twy t:..wu­
yiu'ii1n1fr y7iu11'b..,, fll• /1tluifrufr" 1FhJ l.fr'lhf' uth"'.p I; 'f"rJ'"'fl'l'l' nr"ILu­
'lP U1Uf1U~no/.hl 10000 u1'b'f1mf 1111fpmfrl1iu'ii JbiJut9 ,,, .r,,. 

lJ'bwut11i.brfr iu!'f C.ul1usJ1.u~iut <r'.,,,zo/.Ulli.ftutJfri..1' /, frrwliw'b ut•f1,,,,_ 

f'1111,t'iihr·fr Wutppbpmfl1m'h11 1•iu,t11umrhl111 !\u1rl111111 /,l'/J'"r n1r11'irndlLhrfr9 

r:.hmn, /• o/_/;l'l" l1u1'b'l /,t runbl 'fP"l"lf"','JPlu ( mb'1111/111"/"'" 111 J) r:,.,,,,11,,,_ 

9"'1."''"!"'t i/pu.11 

ll.1,fJ ym'buuf L'i,, nr flUl::,J!f' mb11fr I; Ill tL'bm.J "'Jt l'JllLf'l"lwrw­

t,,,y.wt ,::-.,,,,rfilmftltnr,'bth1.,,ur, nrmh11 'tw'ii 11fr,,tnl1U19 fr.,,'iJ'1p. "r "'l""UJ.[!fi'b 

mclfr suq71i9,,1{JJu.t"i1 m1ul1 utJ'f 'fP"l"/l.,,!1/".u'iibrl! mb'l'"2."'rrlo/_1111f [,~1 , nim'iiy 

r:.1w•h1Ub.pmf y,,,,,,.,,,.,,,,, 1r 1; f" "r"'PJ"'r'•q'hLp/• rhlinr'iil.rfr ""'::..p: 
'/.fruln~.w9frm r:.u111l1m9n'lm{JJmbb m'bfr u11nppl.p muC.Jwi.111 :Jbbr'' 

'rfrulnyw,9/1w'b 11 11nrL7/• mmp1U1}utf1u1t of m'i17U1!ffr 11....,,,,11 .'1'{'"''.f!fr 

fl'"'lJ"'{tl/11f "'!L utrw111'iibrfi9 1FM1'b I;: ~w'bpuAw1m t, "r· 1,,,,9 1' 'fP"L"­
yu.t9/1u1tbrfr9. Jhu1u.11/iJl1rft mwp111t}UJ'tiu'b 1/tu'b11wlift ltuinm!Jo/_U1J.j!fr w'ii­

i..:z.111nLfilJmttb11 L"i,, bUJh 'fP"L"'l"'!Jtfu.r,} 1111111rffirbrfr /, 1_11.1liw'iwfrm'blir•/• 

wb11mif1uub1•11• ur.wrpl•r• r:.,,,U1pl1itbrfr, ,r 111ui.frti'bLr/1 £ nnt1'iibr•ft ,,,,,::,,J,,,'iJ. 

th1111• J'frftrnifot_ml/'hhr/• /, J'fry1ml.w.ph11p uimmbrf• 1fnmutlt111 01u1fuilithrf!• 

7b'ii7rfrmtbrfr {.l"' 'lbrfr t:,Ulb'fftUf JUJb ,,,,, '1U11f utul.rc, 0 Ulut r Ulm nUbbr/• 

J 11mwl11J1 mb'lwJ u1uhpf!., I;';,/, pyhmfrftwl1w'b /, pw'JUl'ff'm{J JU1b lp l"'// 111 ,,,..,. 

,7frnb U1/i'ltulfu1ubJ'[!_I !!fr J[111nt{1tLJ t111fl, 11[' tfU111Jfrtthr11nJ' w'i.ret'f(,Ullll 

mh'lp I; 11L'hh'bnul '}/dpm 'IP"' /, fr'i1J''bw11ft:f:.111 11frui, 1u'fUl'f'P!lfr111 £. UlfW"f'r· 

9fr111, Y""''f"L[nL ,f IL 'tniulb",'Jbt9put IL lUJlbr 

lJ'b111iu'l11.1bJm [ilfr 111mnJ1uysu'b yw11ru 9o/_tu,J.pfr "'J'lu1/1ufr l""'l'fw[Jp1f 

m'iil.zm111ftf Jm'ii'iJbrfr uml/ILIJnL{JJw'i.r '/bUJJ'"''/ IJuipbfp }; /,'i,fJ,,,'ff'bl, "f' 
'Jpwi.9 l'l""l'b'lutJbm{J11nbf!., 7/iull/l:t1no/ "l'''f/," ~lwuu.filtn'-flJiu'i1 f, iuJrw­
/tl1wt t:,/dfbwyhw, ftnr9'i.rmJ I; frr 'bzw'i.tml1m[J1m'he: ll111yutJ'ii Jfru.s1'b Jb­

u111111UJl1111t Jfrui1r1m pl17fr ( flbr1wl'l"'rl•'lfr) w'bfi'lnmrn"lmftlJ',,'j, Lr£ntJf"fr 

fir.wlru'ii tf•bblf' umfruJIRtf t Ltftlut'lr"L' "r ftlofwrl1UJJ 111'irb.zu1ruf"1nLt'b/,­

l'f'• t:.11.11_wtu;l""l' IL 'fP"l"Y.w9fi1u'bbpf!.' w1t.c11.1t /;u.t111u'i1 ]b'b, b. "{', Jbwui'l­

tl.rft l'J"Lrlo1U1Jb11Lf1l111•'b11 1/bJ 7l1r I; /uiu11 mst UIJ'f t;,,,,r9mJ': 

l!H 

lf b w11.111'bbrfi UJ lwumfr~ 1161/wrt! u.s9frsu !fr 'JP" l"l11u 9frn'b 1nlu111tftl 1w'b 

:J f,:• /ipu•yut'b Jbwm'l'bbrft 111U1puiaw~.,,'j, o/_11.1'b11ul1fr yurnm91/utJ.[!p fl•f.wr-

11111,} /, utJL 11.1'bi..zmmfdJm,thbpf!. r:.pllbUJ~ut'imLJ uti.111bw/1111f L'b /, i:;.,,,2i/fr /,'i, 

1,,,,'io/111.f Jfriu(11 'JP"i"l/U19fr-tbpf!.• 11rn1fC.b111l1 11rwt.p l.'b.uru.11/nl'111f<l1m'b 

/,'it """LP" y/•t'UJ"hlm "r'trUJl"'PUJl1UJ'b r:.p,f,,,'b.f!'bbrr•· ""'.f!"LJ 1.Ul,'JUlfnr"L 
,,, l""'u1fry ,,,, 1-n r'' u.t9fr11.11/1 c'bf" UI 9.[!"',, pn/11w11iurAwpu1r mbq11.12u;pr/o/_n11 

1f1111.'11frl1tbrfr l1fr'hbm/tf1suit /, C.ut.fb1fwm1u1""l' t:.bzm a11m/ l1w1111urhl ,,,.,,,,,. 

tf1111/ili i:.wz•f-ry'bbr•' 7piu'ii.lJ p1n•rb'luipwtU1l/UJt r...,,rf'm/il !m'b'iibrno/. ,,,t'lf' 

,,."hlis"'t Lrluuyw1UJl111.1'u uinC..pe '.frllbU1o/_nrbl"' t;.,,,,f,,,r, 

'rfrulnl1mafrUJ'bbr•fr U1"'I'f'Ul'1w'b PU1f1UJ•nrm/il1111'b'i.r ut/~' I;. "I' P!"~rb· 
,1m 1,mitiul1mt r:.U1pf"mf/J•11'ii'bbrft frn'b'bbpp r:.Ul('b.ut'b 2."'P.J!"uf t!fr frn'i.r 

rw/l.1 I; 1,....,J "f"''t""'' 1,,.,,f Pl"'rL11w11u.1'bwl1utt :.Ulp{J11L{Jtm'i1 1Ffr 1fm11r1 

ritm 11/r ~1l1•uu11lu11fp 111lnlU1lut(•rl1/1uJ I; 1fw'i17111~fr Jhll uiwr1.wJbwl'fi9 ui1u· 

/111111 f"ufrru/: 
f:(JJ, /11r'i,i.l11•/1 i;.,.,,,J.,w'b £Ul('.f!br11nJ 1Ffr /1n'i1 u1u.rlt""" l;, utJ'f 71111•-

J'I'/'/' •frn /t1utlf1U pa mb 7111 zUJ '"' J' ,,,';, ;:,,uJ,,, r UI ruuu .[!flit "''l 'I b ,I/Ill (ii J Ill '11 c 

::.u111/tlu1~u1rmJ I; 1fpw/'i1 .Fly /tr1'bfr •1fr1l1u71•"' ftlJmbf!: 11.t'f ''f111111f.w,.m/ l;i 

1i'la11fl11tf1 frrUJl1w'i1 11.1Jr111{J1mtf! J'nw 10000 ,,,'j,'fUl'f 'P".J!r t, JJ.Ulb 

,,,, '"" l "',I"' 11 ( ::.UI zr/ UI rY"' Jr 'i1 ) ,,,,r {' f1L{tJ I"' 'j, {': 

•(bn_hr" "ILUJuurfr~ '1'' 'Pnrt!-.'Jftuiifr 'IP"l"Y"'9P"'b Jl1/n1ui.fr11rFfr mh­

,, m [J /Ulb f!'f pnl1nr.:Jb U11/b1ft I; p.wp'f"'9/,l' f/.J7' mfil1r11{tf J•ILb f!. put9U1ur /'/j [Ill 

:;,,,11fw [' UJf''fP '.uuf U1Uf U1utu1r.J11UJb 'IP'"ltu1'bm /ti l"'t r/ ht /11npC.n'f1'I I; "'f'r­

•/ m d 11fr•1tn~wgfrwthr/• l"'l'rJmJc t.Fw'bh,1/i1hl tumnllbbpfi 2.'lfJ1111/1. t::,"l"' 

r/wl/1,l,pfr ~Ulf'.J!P• a6u.tnp •ftr1fi111rfr1 11.1'b/irf1,,,nr'lP /, 'iufw'i,~"'ll Jrurt!/1'li'blsrf1 
z "'r ",,, m,i, r I· 'h' 

'rft"l"Y...,9P,,,tbrl! Lfr'b 11LJ' f;'i, '''lf'UIJfr'b ,,.,,J 'lJ 1111/•b 1 UJ""""""Y"'!fr'b, 
l1m!pfr'i.r1119o/_wq l1iuJ /uwnf!, 'f{'ut~wb, pw9iuuwf1us'i.r, l.ym'b, Fln~wo/_nr1fUJJ, 

l1rr111url, J'bmwuunupfil1 J'f1iuJbut1J1 buinmJ, Jbt} (/JU1'lJrro/_fr 'tu1J 'l/,l''ll'u• 

'"'t-.'JfrUI ), f1wmw1•Jutl IL "l yiuu11urJU1l ,,,,,,f Juw'i.r.w'tf•· a,,4.,,tJ """' yfr-
1JUl•fl"1l"1tiuofi•u h UJil'is' 

'l•n1mftl1wt m'bh'i, 11fr11L11l1iu9ftw'bhrfr 9w'b!J, 'fP"l"11"'!1Psu'blsr/i UfU1w, 

'JP"l"ltw9frw'i1!1r/t ((111bmU11t1! /, U1Jl t:.UJuftUJ.':l"'l"'fd J"Lt'bbp: 

'r/1ulnYU1!JftU1'bhp'i.t mtb'b l1h"irwrn'ii, fU1Jbmfl1mt, '1/161 1'111111L111wl1ui­

!f•'i, 7fi11lnl1w9pu1"i,,bl'f! 1ft'bm1f hit u12 /1 /iwfr1, 'tm'i.t J{iu'"'"l' b ynwn1w1qu1-

Jfrh ::.'l"rm {tJ J"'t 'fP"lnY"'.'!fr"'Lhrr ?-fr"L"YUJsfr"''hbrft zwrJm.rl! ifr'iim.r 1; 
l1n'i..,f,r11/..,us/n/ b. "l yn'iwhro/_uwrfu/, t:.1u'tur7utpah1,/i k "1 '.m¥tu71urrAblfi1 

l"'Jbw/1wt It brqwJ'i11ul1w'b, 'lf"'b.[! ur17m ,f /,t b. un7u.sl111f iu'i.r!J'bnuf Jun­

,'/' ~"f" 111 'iib f'f!.1 
fl.?,::, !'"'rib z Ill I; 'iiy IU,,, I• 111tb'iim1 1: l"' l''I /; r 11fr ,,UI ,f u .,,C,.J!fr "h~mn rf!' 

:r, 11w'bl1-ll· /111 fr 'If' "l n l1w 9/im'bL r/1 'I l.t /, r ut9fr11 'i1 ""II' J ml' Ji 'l "r,J,,'Jn•fl l""t [1• 

rr 
1
lrrn•1rb £11 J[il~tntn rm 1! Y'"" ,,,,r UJ '.111,,/1iu9n11111 [J !111J1 l'. {n.Fkr-1/n "'r''LP 

13* 195 



/unu/i111nur'bbrl!• Ununm't/i 11b'lrb'lw9 fiw'bbrl! & "'IL 2wur 'lrlt/.wr (!.fpf!n­

'bblfi r.-u'tw9m1nrfil1nL'b'i1bp, 'IP"Ln't"'9P"'J/i urbuw~'bbp, 'IP"''j,.J! p11,19 wurpb­

LnL t;."'Jwp 'twnnL91/wJ ""'rlmrwt/.nr, t;.wi..U1fu 'bnLl'b"lbu "''br:.wu1tw'bwlfi• 
br'tr"'l"'P"'""''j, 'bltwr'bbr, ufubJm'bbr IL "'ll'j, 1 • 

Nwr'tb, {tlt/.wr'tt/."'J h 'b.fw'b w.fb'b Jp "'IL t;.w,,'tw911'lmfilJnL'b, 

'IP"ln't.1119/in'b 'tmurlu1nrfrw, mbuu•'t 't.,.,r u/ub.f w l!'b'lwra."'tl 'tbr"lml pw-

9"'urrt/.nLJ k u~,,t;.,f,.,'j,4,IL,r b'b 'lnJnLftltnL'b nL'bb9n'l t;."',f"'"l.uur"'u/uw'b 'lrw­

't.U1'bmfil1m'b Jbr_: Ufit..'bm1'b'b I;, "'1'1 pnlnrl! 2wur 'IJt/."'r I; "i"'ur~brw9'bbl 
IL, 'lLfr•Ult/.nrl!• 'I"' 1mrw9'bbt11L nz ,,,. U1'br:.pwrlb2urnLfil1nL'b l~WI n.,,, urbunL­

fil1nL'b[! "l Jp 'fnpJ'iJ,.,'t"''b t;."'P9 t/i tmJmJ, P"'9P JbUJ"''lfi t;.,.,2t/.wr't"'­

IP'j, t. /irw'tur'b "'"rmfill'"'j, urwppbpnrfil1U1'b pw9tuurpnLfillnL'bfiyt ,,.ult fi"'bl 
!; flbm.J pw9U1urrbtnL, bfilb urbuU1~w'b t;.w2t/."'r'tl! ,.,';,t;.fiflb I;: 

Cuur t;.t..,p'bUI~,, UIJ'l t;.Ulr9mJ i:.1im.U1~w'b ufuUIL'j, "'I';, 1;, nr ,fburu111-

i.brl!' 'bnp.f WL .f (J'bntn rurUI 1/i'iJ Uf"' ,.r w'iJ'iJb rmj Lf1'iJb Lnt/. Pini rb'/ Ulfp'b 

""'r"/i'b'bbr, UIJ'l"lfiufi'b b'b t;.IUJUlrt/.nLJ ';,Ult._ wt/.bl/i PUlra.r 6..'b2.fw'h UfU11-
.r Ul'j,'j,b pnLJ I 

flUlt/.Ul~w'b I; JfiUll'j, t;.p"'Jwpt/.bl ,.,I';, Jur.J!P9• np JburU1'JJU1 'bJm2/! 

npn2U1~/i U1';,t;.,.,4wuwpwl_U1i/r P"'2/ut/.tuJ 6.'b2J,.,';, "''l'lb9nr[il1tu'b urU1~, /ir 

nrn2 "Ul"Ull'iJbpnLJ ,,,. UfU1t;, 'tnr9'bmJ I; 'bnp.fwl .f[il'bnlnrurtu1fi'b UfU11-

,f U1'j,'iJbpmJ /irb'b J'ILrUlt;.;,,urm't Pl"'rb'J.UIJ/i'b 'twnm9t/."'J.J!/!' U1'b9'bnLJ iu'b­

t;.U1t/.U1uU1rw't.2/in., "lltuuurMU19t/.U1J t/.fil..tu~/i k ptu9.f1u{tlfit/. tu'bt:.wu'tw'btul/i 

t;,Ulr9br 'tuurU1'bw'iJ firb'iJ9 UlrUI" U1pw'iJU1~1u'b ptu9wurpnLfl JnL'b[!t 

ll.nUl2_Ulr'tt/.n'J. JburUl'J/i f,.Ul'j,'fllL9tu1fi'i•' nbf/mr.f_•u94UIJ t/.fi6.tu~/i9 ,,i.­
lflnp.fw94UIJ t/./il.."'~/i m't'bfil"'rfil"'IP'b tu'b9J,.,'j, t/.Jr6.tu~[! Jpm1'b bqrm'ttu9 nL­

ftlJnL'b l_/;, UIJl f,.pflbt/.UIJ~I; Jfi 2"'P.J! t;,w1m'iJfi 'fpnit{iJ'iJbpfi f, 1pU1uurbpp t/./'Ult 

ll.1'1."i/iufi 'IP"'lfil'bbpfi9 Jb~'b J;, 0rfi'bw~, .5?. '1_. <J.p"lufi f/>tuqbpfi 

t;.Ul"UIUUlrUl't.2n.mftl 1ou'b opb'b.J!{!, (!llUI nr/i 'j, 1nLfil/i llU1rnL~U1nLrUI 1/i'b t/./i­
i..Ul'tf! ~"'/i•t/.UJJ I;· p'bz"lbu 'bbp.J!fi'b, w1'b"lbu l;l u1pm•u.J!fi'b (r.br.fwuurfi­

i..U1'bU11/i'b, 6..'b2Jw'b k "'ll';,) "l"'l'fU1'b'bbrfit11 ?-bf/>np.fu.9J,.,';, l!'b(tlw9 .J!nLJ 

'b.fnL2/i t/.rw ,.,'l'lml pb,.'bt/.U1tl.J!l! Jburw1J.tu'b1n<[il/i .fb2_ umU12_w9'bnrJ I; 

i..'b2ndlt.bp, npn'b.J! t;.U1u'bnL.f b'b 'l'l'"Lfi JbJnifilJnL'b'bbppz Opfi'bUlf "ln'l.­

"t."'urfi urtu2b'l.'"'ln/w,9.fw'b [!'b[ilU19.J!nLJ J,.,~w6..fi 'l"''ltufilnuf 6..'b2nrJ/! 

t;."'u'bnrJ I; ""'l'lmr t;.Ul'l'"r .f[il'bntnrur .fru't.U1r'f"'~fi1 ?-UI ~wrn'l. I; l;'L 

"'t/.bL/i pwpa.p L/i'bbl Pln't'bbr/i 't.9np•p/ruJ urb'lw.fU1ubpnrJ: ll.J'l"lfiu/i JU, 

IL UITlt;.UIUUlrru't .f[tl'bnlnrurw1fi'bp9 urmppbr i..'b2nrflbbrfi UfU1J.fU1'b'bbpnL.r. 
JbUIUl'J.f! ~Ulrn.'J. I; a.bn.J! pbrbl UIJl ~umm9t/.UIJ.J!I lmpJ'Ull Ci.zJ'Ul'j, ru1nb-

9nLfilJU1'b urU1't JburU11J.'bbpp PlnLrb'l"'J/i'b t/."''b'l"''tnLJ 'lur'bt/.n'l. /1n'b'bbp[! 

't"'rn'l. bi. t;.wr't.Ul'IP"'P"'P Jnurb'i.Ull /, 'tnp9'bbl fi'bt"lbu ./rpb'b9 JnurU1'tUI• 

UIJ'b"fbU fa f,.bnUlt/.nr 't.Ulr'lf! £. 'iJJnLz/i npnz JUlt/.UllnLJ' ,,,, "f"'t;, 'ttupn'J. I; 

.[bpw'bUIL pJnLpb'J."'lfi'b 't.U1nni_9t/.UIJ.,ee1 11.t'l J,,,4.UILnt/. 'i.Jnrzfi J"'ubpfr 't.Ul.r 

,( ruu'bfr't'i.bpfr pnfumb'J.UlzUlpJJ Ul'j, (~UIJ U1 l'f 'j, Jmfilfr 'f"' pu J 'J.,f,,,'j,) 
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t:.brnktu'it.J!nt/. L"'r"'" {! ~'bt/.tuq/i ( npnt/.r:.b ... k, p'bz"lbu 'b2t/.bl l;p, f,,b'bU1ptu'b[! 

~rupJbu 'lmru 't'fUI 11b'l.fn'l. upuurbJfi urrn't/i9)1 fll'l Jtut/.UIL/!' Jfi "l"'r:,, 

qw'b1/blnt/. 9mJp L"'r.fw'b "l"'l,r,,,';,';,bpnLJ, 'bnp/i9 't"'rn'l. I; "''b9'bbl p1m­

{'b'l."'IP'j, 1fi6..w~fi' t/.br"'Plmrb'lw'bwl fin'b'bb11/i 'bnp 'lfir.f!nt/., wpurwqur­

mb[nt/. pJnLrb'l.wJJr'b i{m'b'l"'~P .J!Wl.J!"'l,f"''j, t/.1'"' ,}ur/rw•/w.! 1fb/r1w'bJr~U1-
t1w'b w2fu•uurw'b.f!{! p/nr pb'[w9.fw'b 'lbp.f nL{rl 1w'b a.ILnt/.t 

f//bm.J! I; b'bfrlw'lrbl, "P 1fburw'lm~w'b 'b.fnLz/i ~l'l "lwlJ,,,';,'bbpnLJ 

qm'bt/n'l fin'b'bb11Jr k l;lb~mpn'bwJ/i'b 'lwq/1 pnfi1U1'l'fb9mfil1m'b p'bm1fil'b 

"'l'i,Uffiufi'b zl;, fi'iJtUffiufi'b I; 'bnp.fwl Ufw1.fw'iJ'iJbpn1 ,f' bpp Jburu,t'[f! 'fUl'iJ(!-

1/nLJ I; PlnLpb'J.wJJr'i1 t/.fi6..w~mJ: 1.,bmkw"lbu, Ull'f t/fi6.U1~mJ 'lur'bt/n'l 

'i11111fil/i pn1nr, WJ'l {Jt/.m.f t.. JU1t/.WLU1J/i'b, t;.wur~mfil1m'b'bbp[! "lbur.J! I; 

mwp.pbrt/.b'b Jp.f1w'b9fi91 ,.n'b'bbrl!· l;lb~mpn'b'bbrl!· 'l"''Ut/bl"" t/.•n/uUl'l"'ra. 

zUlpJ.fw'b iffi6.U1~mJ, ft"'l'"'l b'b qpw'Jb.'!'b/,l U1t/.blfi JbJ urwpwJnLfi/JnL'b, 

1fbf'"'Pl"'f'b'lw9nL.fp9 t;.burn '1bf/>nrJ"'.'1/iU11/i b'bfiJwr~t/.wJ 'b.fm 2/i JU1t/.wlf! 

ll'"f'n'l I; JbJU1'bwl' np{! t. 'b'twurt/.m.f ~ 'l"r.t'bw'tw'bnr.f1 {],1'1 Jwt/UILP 

1fb.tw9nL.r[! ~wr"'l. I; 'bwlL 'iJbr.J!1''b 1wrr1LUi.br/i wnwr._w,9.fw'b, Pln't'bbr/i 

1fwtpiu9.fu.'b, tu.fpmfil1w'b wl..Jr t.. WJL tfin1pn/um{J1nL'i1'bbpp "lwur6..wn. 

'lwn'boul' 
"'bz"lbu 'b2t/.bl I;, 11,,,r,,,';, l!'bfilw.'!.J!"' .r "ln'l"l"'urfi 'twrpfi'fwt1''b •pU1-

qw1fi'b P"''l."''lrPU! tf. L'bfilwr~t/m.f "ll""'urfill 'lb1'nr.fw9fi1111fi1 "'"'l"l"'urb 
'b1fmz/i Ui.w1m'b 'lbff>npJwyfiw'b urb'lfi I; nL'bb'b11LJ 1{rw1/inL~ (~brfiurw1fi'b 

l;w.f U1nLUurb'bfimU111''b) /fowqw1fi'b P'"'l,.,'lr/it/i "ll'""ur1'~ 'll.f/>npJw,9fiw1fi 

r..,.,2t/fi'b1 llou~"'l'i' "'l'l 'lb"l.J!'nJ ~"'j,'lln.fbpwuifi l1wrPP'l"'J1''b l1w.f U1Jl 
~tuprt11 f/;wq{! r_u•p'f•/11uf I;. .fw'b1rw'bnLJ, 'lm'bi/nLJ wnwA'lw'tw'bnLfiJlw'b 

t1wt;.JU1'b'bbpn<J L'"rt/wJ 1/fi6.iµl1m.f t.. 'b.fnL2/i 'lhpnp.fw9fiw11'9 t;.huin 

•1rw'b.J! ,, t/.fi6.wl1fi zb'b 1fbf'wf1,.,'b'l'bbl firb'b9 'bwf11l1fi'ii t_mtfibrl!' '1-rw'b 

fu"''b'lwrnLJ I; "llruuur/•'t 'lhf/>nprfw.'!fi'ulf' b'b[ilUl['~i/w•t, 'bnr• 'IPP.J! {'';,'1,,,_ 

';,,.,,}, q,,,,pnL~ lfoUl'lwlfi'b ptu'l"''lrfitf!t U.1u t;.w'b'l,.,,fU1'i..j!'bbpf! 'bn~J'b"lbu 
f1,.,rn'l•bt ,,,.,,,{' 1fiS..w~mJ 'l"'tt/.n'l 'lhfpnpJ"'9t/.ouJ 'i..fnL2nLJ 'i1bp~/i'b 

LtupnLUi.brfi• t. t;.bu1kw"lbu, wJpmfil1w'b JbJU19.fw'b "lww6..wn. 'l"'"'j,"'l' 

lJ.lu"lfiunif, "llwumfi't '1'1/Pnl'J,.,9fiwJ/i t;.J;uikw'b.J!ni/ "ln't"lwut/i u1J­

pnL[il1w'b JbJw9m_Jl! ~wrbt/i I; pw9wmrbl 'hr"' 'twrpfi'fwl1''b ~,.,,r wu 

~wrdr f/>wq/i ( orfi'bwf uwl\J u1'bw1Jr'b 'b1nrftlfi) .r wbr1u9nL.f11t/, w lb"lbu, 

fit }_"fbu mi/ /"'l "fn'l"f w"' p .f /u w.f b'lJ,f w'b 2_/; pJ wuuifii..w'bfi'b t;.wJ ;,,"1"'­
urU1;,fuw'b tpw Jb'l. 'lnl1utnLJ I; r:.rumfi~wt/.nr "lbntJrui, unppput, urpnuutpui 

't.UIJ pb1'bpur,' npn'b,'! 't.UlrP/i'l"'lfi'b f/>wq/i J'U1u'bfi~'bbp/t t"'tfibpfi utUlppb­

rnLftliw'b l\bmi.w'b.J!nt/. Ufn'J.UfWln(! nrnz u1ul\JwtbbpnLJ tfin/unLJ I; frr 

w.f pnL{tl I"' "i, I!' 
t/,, 89-nLJ pbrifUIJ 1tnrhrfi9 bp£.mJ t, np R/1.(!Ul'j, Jb.} I; Uf"'J-. 

"I"'"'" wJfu"'J'bfi Uf1Upm'bU1'tnLp 1nL'b[! ('t"'l'Pfi'lwlfi'b f/>Ulq/i .pru'bw~l! ), 
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,f,,11d1rf! ~'"" J wu'bfr~'b kre 1hlfin11J ,,,9J ,,,'j, {''b(Jw 9.pmJ t,,,,,,p mIJ Jnt'b'blt-

1""' 1'rnfr1u11wrawpwr 2wr•lqmJ LL JfiJ1,.,"h9 'j,~,,,urJuulp1 

Uw~•ui'h '"l'b UflU"'~1;re ('h4. no)• nre t.1.1,,"'.r 1; n'lnrHwJ 'b1f11, 2fr 

1fwf1!1rhufib a,,J,,,'j, U~'fp111J, lfr IU"flU!/'lt9ntJ b('W t:.w,.{iJ1nfiJJntbbUrnif 

1/rn/11w111111arupwr Z'"rclifwt> Jwub1•/• 11,,,J Ju1U'bfrl1'hhr/i .,,,,r,.e/r t.hur.phpfr 

/, "l l;l 'll""'j,9 nu:1./r'1 

'1'~'1r/r Jwufr'b: 
1/o,,,'j,'l"''l a,,.rw'b Jw­

,f mb111~ 'iil1ww1/ut.J f;;, "r 

'"i'l "l'""'~"rc' 'bJn12/r 

""".llP 11m'b111mrnJ[! ( <r'fr:­
rH•('/r» wn.wp_UJ y1nJ [!' 

"IL'"""'frlt 1hflnr11fw9frw'b) 

"''""'·" I; hrl..'"l 'bJmz/r 
•1Lf11{if1/r Jnm h wumfrb.UJ-

bwpwf'' f!'j,'lf.,wu11nm.hpn1J, 

t11wrU1~1f1,, J hr"-' 111u1r1-

1·J,.1, mL'lmJw11br111J: ~n-
/.."---~---------~------< 

·f "t'i!."' '' '"!'l "!"'"1 ~ht 1f' 
'II""'' ,,.,f I; 'ii J"' 2f1 '",f -
l'"'li'.. 1fiuybplrne: {~'j,'l nrm•f 

,,,/,,tf1 I; 11Lbb'i1uuf f!b'l~"'m"' ffLl1•n1ft 

fl/ L'"""' fry 'll' lf.nr1f w9/rm tf1 [!h'f ~,.,.,, m 'i.m (J !'"'j, { 11/ru~r•bmm{if J"''j,) '"'"/..,_ 

.'!'" !!J l1w1•n11 f;'j, thunmJ!'l 'iiw!.. .;tr11111~ur1{JJ,.,'j, ,,,.,~,fw"bfr fr'buibl'if,,,L'"J 

,\ 'f'f ,,,'j, m rf /r 111u1111'"'ii111 t/1 b·,, {': 

'1w/111f111.J ,f/,u1m'1/r •/fr6ml1[•91 'j,,f,,, 2f1 M•/•91 •1/,fPnrJw9Jw'b UJ11111/r-

6.u1'bfi.'I, phu'i1wifrrrJw'ii "'(',,,'["' Jr11m'b[19 L. "'!L "l"'l,f.,,'j,'j,/,rfr9 1fn1{rn/rn/mJ 

1; 'hJmz/r fr'i'l"l/,u iu"b'lb'j, '"lJ!"'l hc•l.,,,9 n'l J111l1Lrlw 1!, 1Mfrnl'J"'!lfrn"b 

'"1 11111111/;f'f'' '"t'b"ll"' /;1 Jfr~P""l'"ui~hrf': 
flL'f'flU'j,/{(llLb f1wJ J!IUTLIU~ntu/r f1wrifuu}.enif.1 n'fnr~<[wJ, 1/1w+m~ 

"l"'l"I"'"'[' 'bJmz/r i/1""' t,,,u1:1'iimfJ1w~1 11wt:.Jw'i,'b!.rnLJ 11bfPnrJ,,,9nof'/r9 

')/,"'"' J,,,'j,r,,,'l/r 111ml1nif fu 11 2."P Jw"2"'"'P"'L JbJm9'bhtm 'lb"IJ!"'J 11/r­

mbifru l b rh//Uf h'i1 1f J,,f 1w'ii9fr9 pw1f w¥UJ'ii/rb t,/Ullll. 'l"'"b<[n'l ,, Wbr {,,U.l.J!h ('I 

"/tn'ii.j' nL'l'l'/wd b'h 'bumz/r L'"l~"u¥u1"b "''l'l."'f<l!'"Jp' Lrpbflb J!frt zb'l.nul­

'llbrn</: 1-rUl"iJ.p inbh"iJ m 'Jfr'f 'IJfr, lllnTJflU1f1hurfr, UJ'f.h'ffr• hrpbflb ~l ufr­

bllLIJnfr'f/r mbu,e: u·.,,'j,r"''lfrur,,,'ffi rnbuw1wzmmJ, 1000 inb'fwJ Jb,Jw9-

'ubl"' 'lb"I$""'' hrl..mJ ~ Jb~ ~..,J br~m-brb.e £."'./'' ziw./'"b l!'j,'l'lf'~mJ 
~ 70 thf urbuu11wzm/r Jn1111U1/nrm"1bu 1

/ 3 J,,,,,{', fiul1 urhu"''l"'2'"/r fli.w­

S"'c) Jwue J.rlunJ I; h1.e/r i/frl..w"fr 'bJw"b "'l"r¥if.,,J' fwJLmbr 'tw 
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wf1t,:...u ('""l'l-1'i1 1/lt'" 1n11f {· "I l UI ,,.,,,,~ 7 l.fj, "I' t1' •~ !J/uu J/i ud, '{'" J j,,.,, /rJ l ruh 

"-"/''b' 
f? ·""' tJ.f:..,1~11111,•1/1,,'i, 1f h/u.uti,'l.•l/t ~·!• ""' /' , ... /k . "tl~uu'i''t ~r.fr'!-np1l'111~ 

,'J/OoJ/1 f!'T1/1l.11!1./""J •U/'l "'IJ1nft 1l1/ul'"Jt11n/'Ju1l1 / •11/, ,nll l 1fi°ilJ11 n111••/·;f1,,,J, 
7 f-u1"'1 w .ttfosutJl11•1• 4r~~""""lrw~,,.4"P"~' ~11u/.,u1wrtH! ,_,,, l."tw .,,,.,4;.u/• .. J 

t ,/ ,,, ll' 1l 111•/ •11 I"' JI 1: •t<U '"l'I -'~'""fl,.,,·,, '"" , .. ,, bh rr ' 't ~"'J al1 ..... Y,, .. , J1/.,. /• 
/11u111rfilt1n/J11 .f()'. : Llf'. u:.l:'u J.t 1. ~ /t._,,.,,r ..i•,,,.J111•u1!1~ 111li11w •}"'Z"'f! • 1ftl)u ..,.t, .. 

, ,...J Jhdu13'i1ht"' 't''""IJ/'" J , ~,,,.,[.wnwr ( .;,,,,tt••••["r""u1Lo 'U U.•J·r l·r,,.,11..-i, 

-l·~u.Mt;•u;."'I' f.w•/•11uo1r 111/•fJr (J,Q, -...r:, llr 1 !"11/rfr 'l1Jiu,. .,, S.,Jttl'"I 

/u11ru11t"r/l 'J./' /1n1'Lh'i1111 (),(/()8 UJ.'i 1}u,1t{lt1{1 nru1J, •\ wt1'1.udwJ'l1 IJ/tutn/JH'!J'"'" 

ur£ ... ,,,p,,.,),,, ,.,1.,H-t? I~ 'f"''in/lrt 10'' • S • l0 -!:---=10• t/t''l" '''"!J/"•1ftLp 

f "r"''"l 101'\.I! "l·fu'l"lf.u,'J/'•"'''rJr 1l/1r/1f, [u""''f/Jn•t'i, ~ 1·,. f,'f"h L~1fl1u• 
IJ.rl,f,~ , ''r "ll..,,,mp~ q.l1~11i1J'1ug/u1./i; ,.,f.t,tfr I. ,,,J,L~ut.J 7p"l"~"'llp..i1'iJf111/1 
&11hqu1;.n•1.JJtui. z.1'crft'/• .,..,,., 11)' 'lft"t"~in9}tu/\,hrr ~·Jt"'"/1;>, J'11.'t1· 

f'"''l/1111u1~Jr 1111.u'~'fiuz.IP/! .th.> ~,,,,,,, f1tn•J'r: ?·rl.jl f, 111rfr"'l.J v.l1111.u11 1ns:,~· 

"'1' 111ll11t~ t" f,t'"'''/' 9,l.fotr.fw9 ijn1J .J/,& • .u~H<•f1 uu1l11.u1t 1,ou ,'/' Ll1~uu/,...J: 

'J.11&..1u~utif#<>fJ Jw~4pLwJi JI.~ J111"(! :Jii.,&..,l l L1,.11Jr 4f1&..1u~/1 "hJ',.,,*u·. 'f*"'lt"'f,' 

.... , 
Pl 

>.+. ''· ,, .. ,.,_. ftO ... J ("") '.,,,,,_.,."' ~ .. ,,,,.,, ....... ,,,,~ J~ "-·J .. ,. .... , .. 
t. ... 1, ... 1, ,_..,, .. ~e/o Ir! "~t,,. .. 1 .. ,.1 .... ~'"'"41 ..... ). (9t, · J· 

"'"""'''1'~ 11l~u1r1'w111'••t u.£ 11' l .,,f,f.1,,,..,J l"~"'f. 1 f,,f,t1.;f• ''r.,~· 
fl111 1t' ~i_,,r,,.,,, J.'/'i. ~u'f"'f' Y.,wv•uJJt'il l""'l"''tr/'J "luJpu1'i11.,11n11 ,,,/,11w1f.,,_ 

uLr11,J. ,,~ •11' hn1uf...,L r"''l"'ft•/•J.lr ,..,,..,.J....,~ t.-L,fs""l.l,..t, •J h'~"' J: lJ.t'l­
'1ttH1ft'i.tl,11•1/ ~J .. JzJ; "l'"t. J1111[ut1r,11,, ,,,1r,,w;mrJ-tnul z.t. " ' ...,,,,. u1w1n1(,.,,,_ 

2CJO 

""' "iJ. "'l"l''t•fu14 ,fwl1f,,rl1111• •1n~'Lonr" { 1.,,/,,..,/1 :. ... .J.11"ucu~,., "j, I. · •·~ ki._-{..,J 

'v-.t'J.rr: ... !.1 ,1 •• u1//11:..:•/• .,-;J,..b"l:Jl.rf• :.,i,..,J!hr:" ;,z , 
'f J, ,,,$ t L'ilf/11111.J' t.. I, "t' "'l'J i;..,..p411;_1 'l'"}11f•1: .l A>• ~.f,,, ::/1 '''l"I';( .. 

•/1ud ( ; .1'"'" rw1uu/1, J"'"f'lJJ' l10lffllr;;,.,,'i,J1 r;./,)111PP .f1"1f"WJ •N/IJ. ... , ,,. ltl~flU.fNli• 

u ocurun}'S, r;,,fl"'), , •"'- ff·., I' :/>.- J ,f w/1£,.£ m ;J"' J/t'li •ltu'""• J : 11.!'1- ~'!I" ti Jr 
1 •Hj•tpi:1/u1.I ~£['"'" ' u111(-'11r f11r1111r111'1t S.,J'u,'11 { ,/f,ruo•?_Hll.t",. ,~J;rfft 1/' /,('.lffl;ll• ­

J • /'J •11J/1~1 ;·J:1,mft .. u•r••ft~•111u.1/•"l1 ( ;1~. !1:3 ). ,,..,~•·1~ .. ,l.,:.ou,J!;.lw.u wt/1•1 /• 

, . .,,r'·''' £, 8"'.,, "'""lt?trt..,,: 

WJ ,, 
\.~. ~:. i .... '"·" 1-·;..1 . ,. .,, • • "'' "''"• .., .. "--•lr • ""';.'7" _,.,,• -.. ("'·r'--

""'l·fo: .. •;l•'» ,(_II/~ (f:tJO.~ ) I 

J/.111111~'-'"1/ • '}£,.,Ln1/· l1·n9l>('"'~ ''(·'''!'/' ) /,,,,J,u,f, 'l'"/f: t,:1•rf;t.Jr I: 
I' '".'f•UllJj• ht l.l 11•/1 JW I 1('1 /' ''I: ~ lu11,;nfr!1 7 I. ¥•"I' ,f 1u ,'J /nn lf 1111'£/l{'t 1/••n l"' .I. 
),J IH.t.fr i/tl. fto1r1l I' :/t 1u 'I,., J/rt puu7tu7p .~'l. 61./ ,,,. I'"' 'i.url1n '( u~S:~ wJ' ~ult1••• J 
~,~Jlr · (.j,,.,f,,1'i1 '""'l'l(..'l"'Ftru"i, .,,.u~, H,1,6 ),,,1J I. Ufl"'"'"/1l1•u,'J1•111~ 1/f't'u,~ 

11/1: flr1 u1L •(1n •lwuhpru/ /.'5''1'/r~'fwr• 1fw111 /./ibl,r1' #/uf1••1~19 fJ~111uul'u11f1,. 
... t.'1"'141/ul•/1,, J • t rt.rfmJ 1..1',, Sl:'l'"t""rJ.,, !J.,1;/'I' pt,."t#..,4,,r.t -f, L ?""f,",. 

//~"' :. Pio J w.., .. ;Hll IM N/u u1/J ~•111•'1U p4f 1'11/ / , ~. 'k1f 11r: /r tt (flt: &UI//' I'• '/'/'" ~J 111; '{, f1l, .. 

!""/• '"'fl> ••11111n(u11r.N4 <t· tj/111ou11 'l·ftv1!,1J.11~ •;1>!.rf't 1.11u11111tf"f"'/.J!"''rr l~L 
/l••'l.fuu J , 

l•ut1 jrL1 •//,1,,,,1,/.r,.,.J t ,f/·~!'"Ztl•:f/1 "",,,,,5,d.jrt l'"r"'rt"•rt.,1'i.thr11•1I 

L,,1 .. u191;14 ,,.Jn1,fif,, ''l'"I 'hi/t•l'-ltrfs :;.,'Y,/1wJ.h•Jf,, ,1,. . ..,f,~ "' "''"5/Jt• 'fn:srw 
•f•(·f~J Om•/w1),1.,. 'ru ·' w1¥ d··1.-l•"r•·I flhr••/'l"'r'"i"''rl• µl.+·r1.L1·1' 
,..1_,'lwt'·•rJlir hf,,. 
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1f '"'i,r.,,'t1•'t/rut n1rn'iim ffl,brl' 9'" 19 b'i, u11ulfru, nr Jbw.,,'l'itl.1·/r ''fl"'"­

U•f''t '1Ll/m1•"'"9/r"'t/r l''ii[rl.,,9.f_!mJ r.1Urfilmfil1m'i.'i.£pn1f (mn fl4m J /, 

Pl"' r£'lmf•UJ'itUl'tUJ'i.) 'i,Jm ;/r "'".,£11/r 4'"" tfUJu'i.H'iibr/r UlUr.,J!/r .,,'i,,f/rt_IU-

1,.,,'i, ift1111li'i.1111tUJ'i. "'"1'"9m,J9'iibp l~w'ii: ~/,,nl.UJ"flw, '"l'f urbuwftb111fr9 

.,,'i,r.,frt/i, "Ihm./! I; r:,.,,,r.,,l,J,l urnt:.1u11UJrw't 1f/;111'"'1'i,bt'/r <r/r'lb'"l'"""''i, ,,,,f_ 

pmfilJm'it,» t:.'"u't'"9"'JnLflJu.'i. t,..,P9'"'1rmJl!: ~bml.1u"fbu '"'i,r.,[r:tL u1bw.f! I; 

~'"1fmf'bl 'i.rut. "'1'1 'i,"f UJU1U1ftn4 'tUJmrur4UJJ mburuft'"'i, t.m;_{wr't'i.bp['• 

,llLllin/r fr,/IUllUIUJ'(r'1{mJ t r..1U21/1Urft'i.br/r r..[rm.u11/npJmh r,.,,.rwr umb7tJ­

>{UJc} "flw111n/rft '1bf/inp.!m9/rUJJ/r Jh/uw'i.fr'l,//r pw9u1UJp1nflJU1'f, "'l'l JbrJ'"­

,,}w{UIL '1/rulnl1w9/r11'ii u1bum{tf 1m'itl!: 

!llrn'i.w1•'t/r JUJ{1ul/r 1/1nJ!pm[JJU1h "fLU1116.w,,111/ UJ'itt:.'it'"t'fr'i, t "'lu"'b'l 

JLUJ'itnrL'it J!'it'iiwr'tbl Jb1n'"iz'iibr/r "fl'""wfrl1 '1/Jlf.nrJUJ9 /r,,,J/r Jb/r1'"'ii/rq•f/r 

wr'f/r• /r'iit"fb" 'i.wh w1uwb'l ""''"l'"r't{wJ r..U/1u.9J!'itbrl'' !J.1'it,,, 1u1lb'ii'"i­

"ii/r•/· r.UJJumnJnLUIJ/r l'"P"1'1r{'"J'i, l;l pLU{mpLU[' l'"'/rnq 9nrJ.'J t mwtfru, 

"'f' '"l" r.,LUp9/r i/lz111upbrJLU[ rfruJw'i.wftwl[fr9 'fpnLJ{Jhl•p[! //LU[•/rJ! m'it/,'j, 

,C,[rffi,url1w'i. 1/bpw'i1UJ11!UJ'it /, t.{rfRwu/nrJ'"'i,: 

1,q. 93. P9 mluwqw'h2p "fll'f''{Wm,. (w) /, 'll'"'~',.,'J (w't1<[ou~ mw:L'l~ (p) 

1!/•qpnum l'"' "'"'" 1•w"b (660 >()• 

fd'hb. ::.UJrs/r inbuwftUJ'i. lin'l.rl! PLUr'f t /, UJ"UJtrl:J' {brt'ii'"ftUJ'itnpL'ii 

1L""J{UJJ, uUJ'tLUJ'it 7nprJ'itwl[UJ'itn11f 1/rnrlibr/r t.[r.f1u'it i/r1u L/rnt//r'ii l'fLUrq-

4'.UJJ t, np llLU11f! "f[LUUlll/r't '//, 1 npJUJ9/rUJh /, f.f;mlU'fLU 4"r'"PJ"'I'b'lUJ9-

,fUJ'i, {tlpdwfln'lmJ[' npnz, pUJ{UJl[UJ'itJr'it JhJ .,.,,::,,rUJ'i,'itbpm J, 1/rmftn/rlfl1 J 

b'it Jh mUJ'l UJh I"' fillir/r t.'"wqnL[il 1nL 'it'tb1r l!' 
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3. llU.fH~ fllllJ.llSt-4 'tbainrlfU.8t>U.8t> b•l q_bPllll8fft>Pb'l,U.8lflJ.'ti 
P.PlJU.P-n'l,trU. li llWl-b8n~P-:Jnt•liC. IJ}n'l.. fll U.St> 
USPOl•tiSO~PllBt> m· i.u.s•1nN~8nl•li'tilJPt> ll_PU. 

ULUnf' 1/frl.'"ftnuf "fl'"""'Plf 11bf/>npJ'"8P'"J/r b'i./rl'"r'l'"J .lbmu11z/r 

(linu.J, 'frnzJu"t, J!LUPl'"tJ, 'tn.,,/J.'1.f..,Jp 'lrnzif.,,c}, i[m11m.fnq Jz'"l[UJJ 

'fhm'"L/r JLU//bpf,,,,,(ilw1fr'ii zhr111/r L '"Jl'it) 11111pm,l[mn1pUJ'i., r.,UJ,Jb,f.,,w.,,J /rt• 

/, /J_!/r "frl..mf1/r UUlrtn'tlllnLrUJ J /r t:./nn > 'tr nLJ t UJ (',{ UJUIUJl[UJ'i, pntfrn{ul1L­

[rf 1nLhh 1'p' "'""'2-'"r;,,,,,r b'ii 'ithpJ!/r'it tmrm,ffi,bp, ',..,mJrf1'i.bpf! ( f:ILpLUpJnL­

l'b'l'iibt'l!) 7hlpnptfUJ9m.f/r9 r..hmn 1/Lpwf'Jm,pl1'1UJ9,f.,,'i, t.hm/,UJ'i.,em/ alm,e 

/,'i, pbpm1f l;'L U11/bL/r ,f.,,'i,p 1fn'lm/rq ft.,,1inL9{LUdJ!, Pl'"l'b'/,"'//rh {LU'it'f,..,'tl! 

llll[IU"lll'l!/111,/ t, 'tUJrJr q IUl(LUJ/r'i. PUl'JW'Jr/rt'iibp(! [, f.UJmJrl1'i.br/r t1UJr.,.rUJ­

hU1J/rh 'i.Jm{Jl! l'"J''J-{11uf I; /, 1fru'i.pw'itm J, (ilbr'"l'lmrb'l'i.bp[! liq1/m.f L'i. 

11,,.,,a.,,,f'"'i, m 'l'lm{rlJLUJp' urUJ1/1UJf1nuf ffLU,r fdbL,cu11/np /J./,, {''it'fm'ituuf 

r lipluu'i. I; 'l"'L/r" mb.[!uu1n1,11UJ}1 rJwifmll! 1fbdUJ'itnuf t f,. u1u'it: f/.!""l/ru/r 

qfrl.mftl! f.1u1!'"r•/111.f t l[n1frqw1h 
l1 n1/u/.,,.J q [r'6.wff{' (ilbp1f u7/r'it .,,J/r~n{d,'i, tf.u,./•u 11iup111l[;mq1u••, J' bw.,,­

'"" w 1'/r l { wh~m1111'it) •/f.6.wl[ /;: fJ.J'f"i/.11/r .fhwlU'J'it /1'it.J!'itwphputpUJ{r liqm1nJ 

I; 'fb"i/r /•r r..u11/1uuLUpudiz/r"' 111111urf'l (/1•u1m'it) 1/Jrf.wl/f!• d'lmm1! ,t 

111q1111111/l11 UJ1bl"P'l l;'iib/"J/rlUJ/r.'J' i:.wu'i1bl /rr 'iibp.pf1'i. '"'/,'""' t'i.L,.qfr1u1/r 

~n/w'l""f"' Jh "fUl2Ul['/r'ii: 
f•r..•upftb, lifilb 'lb:f.nrJm91/UJJ Jb111w'l/r 111np111f1uunpUJ'i, '"!l I;. •u"f"' 

"'lllrf•Lr lnfr'i./,'it ';,.,,[, 'i.1,UJ pnlnl1 r:.wmf111•l"!""'i,'itbrl'• 1"!'1- (d1/1nJ f, .th­

/11111'i./11[1u'tUJ'i. r..wmftnL{il Jtn'ii'i.bp{'' ~•upd[1nt [il.(m'it'i. llL wJ{'"' {r!Jt11~rl1 Lfr'irn,,f 

/,'i, ,/f,J, "fl"'um/rl[111/dJmhh m {,.Lm(dJmh['' •/rnJ!p: 

bfilb i[m/rifwd Jb111u1'll! w1<fJ mmJ!w.:J'ith'i.t.p. 'it11UJ 1fbt l111f1m[l•h LUJh­

"ff1u/r "fpnybu'itb,., upn'it.f! 1/bf'l /r r/bpp_n, r..w.fb1!UJmUJ1w111 ~111r6. dw.!111-

'i, "''{'" ,, /1 p_ n 9rnJ J ,, ,,,,, ,, 'l r} b'it ;, u11/ UI u LU(""Y zn1nfil l UJ "ii[' .r nm f 1 !( •ll• 6. '""' 

''"'"UJl_UJbUJh rl"'l'f;'l.,,9,r.,,'i, '1'•'butp11'i,'iihp1 'lflUlh.J! 'i"'t"h'it UJ{.bl (mh'J/r 

l1m51b'i.UJ 1/b,.u1p1mrb'lUJ9mJ): •{bpwp1111 rb'l'"91!U1'i, ::,,,,,.,,,.,,'it.eni/ ~1u'it':..b111w­

'i1UJ'it 'iihr.i!/r'b fLUf"'':Jiibr1l!, 11nr'1?1/!•'ii filhr'"Pl"'rb'l'bbr/r {LU'it'fLUlt'iibrt'• p_wf•11-

,,,,,J 'tUJrJr J'"u'bfr't'iihrc f1b'bfrlwldfqb'i. l[nwliw9 b'it.'J/r'"l/r "' l[n1117mlJ,,,'i,, 

np/r f.hw/,ru'i,J_!n{ 't'it{wq/r 'frlUh9 .J>LUhLUl[('1 1,.rbJw'iturh l'"rft"rf! f, UIJl"r,I 

1111 rntnl'l! m'1'1/r 1t11,,'i,b'i.UJ r..UJ1!hJUJ,,,'"P"'P "'P'"'l• npm/t.bmt. 1/r p111r1fi"''it 

j!UJplJ.[' p_bp.!UJumJrfuu~rnuf 1uz/111nrfw'i.nuf' [r'iimb'it11/u/UJ'i111uf t, /rn'i1'i.bp[! 

'.b2urm{JJ'",rP b'i, 111biz1uz'"!"14,,,.r, 'll''"qn,,J frrb'i.9 'iinr pJnLrb?LUJ/r'ii 

•/'"'b'lUJ't/r 1!/ry_fr'i., 'i.np1f'"l• /11/rm 'lUJuUJqnpi[LUJ, m{J"'l ''iLU/,/LU'it'i.hr/r i:.'"-

1!UJr 'i.1/UJ'l,'"'fn'l'i, 'b&p.J!/r'ii t'i.h1u1frur1/r'ii t,UJJw"f'"'"wu/11UJ'itniz '1/rr.J!br' 

•lhr"'l'l""Pb'lLU!J.!LU'i, r../wrl.LU'i.J!n•/ ifbr'"'tLU'it'f'it{1nJ h'i. Jbmw'l/r 
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•;,,,, fult fi'b r:,.,,, ml1 Ill fl [ m 'i,'f, h Pf!. .,,"tu q 11uf "';, "-'" l'J rmf1' l nL 'ii';, ,,, tu .r r llL "' l"' ';, {', 

,ff,J,,,';,,,, .r "il"'""'frl1m fi1Jm.'i1'b m f.tm/J11n'b[! (., wu'b: 

"'""/! 1/pf.mftmJ "il'"""'/dt 7b,pnpJ"'9pw[p b'b{Jtuf•'t•/tu.! Jburm7fr 

1fl. /m11~1 fi/1,,,f/ '" 'i, t.w 111'tm{tf j llL i/id>p p if• mp n /u m/J [ tu'h "'um fr£.,,,';,{' qUI /11 t{ ,,,J I; 

r./,f/i,.,,{l,,,';,"uf '1-blp np•f tu9.! us'b { ft111/11f ,,,';, l1w 1! ZP't"'"h7J J w'b) u111 m fi [,.,,,';,fi !J: 

'tl1lpn1r.!1U91f,,,'i, wum/1f.w'i1{! (n), opfr'btuft, 'lf"''i11f1u'b '1-f,"i./!"''! 1 'f,J,,,_ 

2fr 'iiw/J:'iituft1u'b r,.,,,,,,,,,,,,~.fP (F0) !.. 'lf'"bqtuJ.[!p l:,wurquHt.pp {F
1

) 111wrf•h­

pmfiljtu'u r,.,,,l""Pf,f'"'fil!"L'f,'i, I; 'bm/n'bwft,,,'i, t;,,,mqtuoJ!fr'ii. pw7 ,f,,,"iwmfttuJ 

t,,,,r tn'[' m/' '1-b ,7,, r"''" grl w'b UI 11111frD.,,,'i, {! ,,,,,1,,,,,';,f, rn•/ tu P""""IU [ "'h L"L 
t;,,,J,,,r, 

f"i,;."{bu hpLmJ I; 'h't· 94-m.J pLp1/wJ l1nphf'fr!J• Jnmtuqnpw"{lw 

10°
1

11 ifJslpnpJm9Jiu'iJ 'f''"fJ!lll If 1/rtu1fr111l1 Ufll'l_UJIUln,, tu1f rm[J1111'iir1 fr'i11nh'i1-

ufr1/1111L'i1 1ui..nuf I;, frn~ "flLUumfrftn1fJtm'hc' 'h1/111qT1uf1 ~h"'"''l'"l""f "'l'l­

:: 
?!; 

e-0 

IQ 

,. 
JO 

t:l: 

0 
')I 

i 

zo •o "iio 7. 

l,~. 9.J. ""'"l' .JJ•C.m~.,,_,( llJIUlllln/•~ 'i{,tf>u11-

,f,,,!lf'u.1,1/r J~~1jJn1r~ ''"'~) .j·'"""H ~ uln'lufw•n/1 

tu1frn1,fJ.rm"'u uu.1; .t.u'I1/1 It -~w;rUJ 11b-pw~w'11 £1,_ 

l1w11111.7•fu..'1 1fntj1n/11n1 {J;nc'I111' 1111'/"4.J»Jc 'lb~ 

~ f"l[llf JU f/:f UJ-"I., W llUI ft~; w'f1 {1 1f h fl fr t_ {J .fRL 'ir/rlJ J 

/1'b m /, ';, 11/11/ 111/JJ111 ';, [' 1/1n .[' £"" 'bm J 

J;, u11f111nfdtm'iil', 7S11,0 -fr 11L­

lpnpJu,9,f.,,';, 'ffiuf.j'""'' 1fnw :J 

m'bq1111! .,,£,..,, ,r I;. ftu/1 "il'""­

m/d1mfl lm 'bl!' ';,,/"''I"' ,f la ,,,_ 
1/h1/1 1f/;,) z1u1/1,,1/ /, 1/iw1/111il! 

"t"'f"f"""l' af;,,11 I; 1.,,,.,,,,r pk-

11,,, 'iJiu /d Jnt b I 

1,11• 89 /, 'b/1• 94-n,,f 1,f.l'­

,/w•l "f"'l''f"""'i,/;p/1 iu.fp1n/d !"'';, 

wtS..fi '1nrbre• l1w/11qmJ 7h•'/>n['­

,f,,,rpfm'b tu11mp£.ru'bfr9• "/,';, r,.,,,_ 

J{ "'"( IU f<JllJ ,,,,, ,,, "j, f/I ,f ,f "" l ,,,-;, !JI 

'/'"• r:.m•/111'i1111't,,,'"u J;, u1b111.p I; 

1/ht'"''ll'J,l 'b.!mz'bbpfi ,12,,,11.r,,,-;, 

m,,,,.1,1,,. at.bf'/•"ii ( .f!U11•2,,, .r £. 

'll111'"umJ ), fr'i1J.1'fb11 bw/1 Jmu-

2"'"'£.,,'!fr'i, 'lnrJn'i,fi'i,, Lft. 

89-mJ phpq111J ftnf'b('{! •/bpm-

l'h1rn11f J,'j, tu"n 'P"J.'l' "'l''"'f'u'lfrJ ,,,J,/;·,9n'[ tu•t•/• .f'."'l'2J,,,'i,l!' 

ll.(i1, "I' 'P'"'P'lLY 10,<P 0 C "i"'f"'L 'hwltn'l.) "in'l"iw"'fr l''"rar wumfr­
£,.,,,'i,fi 2r2"'ubq1fJ,,,'j, (9.5°/0 ) '1-1,"i.P."',r (bt1• 89) mJpmfU l"''f, ,,,,,r:.Jm'bl' 

r.mu'!rnuf I; .180 q<J 1 JJ' 8
, p11ft 'll"''b1fw"ii 'ff,"i.f!"'J ('bft. 94) 80 liq,tl'1f2-p9 

,,,,/btfr it. Y"'r,,d• t l'"'9"'m1·bL JJlllrz•t,,,-;, e'hfJ,,,9.enur Y"'rl'fr'1"'Jfi'h 

f "''!.fr wt{b Lfr fr'bm k'b11/J1/ 'lP "''lb[' 11.! unf [1 ( ,f ,,,';, pw9J ,,,J p) 1 

dtmfr•jwJ iffr6.UJ'tfi Jhmw7fi 'i,,,,,,,-;,,,,1,,,,-;, umrnd1<nntptu'h (., r.u11nl1m-
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"f, 1•111p1m.rl.7ru !J ,f w'i1 

,f 11t"9"''' 
>l.hpwpj U< pb11 w9u mli l'~P b wpnrp1 uJl! p_Lptf ,,,J zwl11f "'';, ""fbp1ugp u I;, 

f,l'I' "'""l! iffi6.wf1,,,,r "ilw111nfrl1 '1-bfi.11p1fiu9fiiutfi b'b/1,,,r~·/,,,J (~111/11/iuJ) 

,J'bmtu'J.(1 mtu.[!tu9bnLJ b'i, 1/br WPl'"l'b11iu9Jiu'b zh.! .efi p_bpJ,,,,,mfii..iu'bfr9 

l'"'l'af', P"'l!J P'"'l'"lfr'i, 1/111/11iurftJ,,,'i, p_br.!•uumptuu'bfi J',,,ftiu1•1iuV.fr,9 

,'Jwdp p_bpJiu11111fr6.w'i,'bbpfr fr'bmbp1/111LmJ, "P"Z ,f.,,.f.,,';,,,,ft "i"''-m J '"l'l­

"lwlJ'w'b'hbpmJ !.. '1-'"'i,'lm'l. uwnb9'bmJ'1 

'1.,li P"'P! llL['b'J. UI 9.! ,,,';, zlr.t .pfr 'i11/ tut[1Ulf W t'h p '"9'" ri!i. "'"- p_bp1f 11111mfr­

b.wbf! (T;1•r)• {'um '"V'"'l-bJ[r'tnu If.. 11., f!11J.i/."'rP• ;,,,,,fbJ,,,mUJft,,,'i, I; 

1111//'"l J&miu7p 1>w1J,,,'i, 1•w9iup/!i.iuft p_bp.!tuumpi..tu'i1p'i. {Ti~)' 

a 11npJwft9fr JbJ11Lf"t'"'i,f! l1wfr1qruJ I; Jbmtu'J.p 1fU1J![WL/IJnL'bfr9: Sb/11-

'i,/il1mftiu'li "'".P.'"r Jbm,,,'l'J,b11fi ;,.,,,fmr a=0,3-0,41 Ufrtut.mlifmJ.e'hbpfi 

'>1u.f"'l' &ppblJI., "'l'l 'l" pJtul//'9{' r,.,,,,,';,,ILJ I; 1fp'i1lf, 0,8: fouq z.uru1 Jw­

.pmp 1fhmm'l.'bbpfi r,.,,,,r,,,(' '"!';, 't'"l'"'l I; r.1111/111u111r tfiLbl 0,2, ';,,,, .(h­

p11l1 O, 1: 

f!w9fr ,f bmtu7p .r IU .erm/J !"'.,, frs' ,, "t' '"f'l"' r" 'I. 111,9.r ,,,';, zb.! J!P 'bi/,,,_ 

I['"'fml'b p_hp.!tuum/1i..tu'i1fi Jmft1ur'l-"'lll! fttu/111/iuJ I; 'iiUJ/, 1 bipnpJ.,,9 Jw'i, 

tunmfi6.,,,'i,fi JbJmfU1m'bfr91 flp.eiu'b JJ,J I; '1-MpnpJm9Jw'b tuumfrb.w'bl!, 

"'J'h.eus'i1 9"'Jr ftmf'blfr I; "iizur'biuftbl •l"r""l'!mr'"'l'"!JJw'f, 2 t.J.p.fr p_b111fu111-

"' fr htu "j, l': 

Unqnptuftiu'b ,f,,,.f!t""/Jjm.'b UL'bb9n7 1frtu•/rmft "i"'l"i"'mfr 1/br"'f'JnL­

l'b'l'"9J'm'i1 ;_bJ -L'fr p_bpJ w11mfr6.,,,',,{!> l!"'" '"l'I- ptu'hiu/!i.l.fr, 11miu91/11ul I; 

~H>O"C (a=[L4 'lb"i.f!""I'). "'"~"'[';, u11'b 1/l1p9'bmJ b'!1 600-650,C' 

/JpJm(Jn'lJ,,,'i, f!'i,(rfw9.[!{' "'P"''l'"9';,bf11L r,.,,,J,,,p1 1,z~w<J pJ•pJ,,,uu1/1£.w'i1-

'j,f,[',,,J' 'l"' "'~'ll.J t 2-3 ,J,,,J, 

Opp "fl'"""'frlt 'J-hlf>nf"f'",'IP"'b ftiu1mup1/nuf I; 1/hpmp!111 ['h'l1u91fm'i, 

2h,r .efi r"r""'""'frt:.w'hfi ,r,,,ft"'t''l-"'~fr.9 ,,,,/ktfi .'l""Jr r_u ,..r,,,umfr6.w'hfi "i'"t­

.r,,.'ii'i;t,,,m . .r, IUUJW .,'!'J- r.u11ftupt/nuf I; UIUll{! iffi6.1Jlftfr 'flrfpnp.!tu,'JPUI> npfr,'J 

::, 'w111 ,fbw.,,'l!! ffi.111 J t lrnr/11/wJ 1/fri..,,,f1nuf1 f.,,'t b[r!h "il"'uinfrft '1-h!f..n1•~ 

J,,,gfriu'b l1mwtup•/,,uf I; 'fpiu'bfr.9 ('LU{'/!i.p p_bp.!tuumj16,,,'j, nLJ, r,.,,,JiupmJ 

(,';, lT•tu.p. .r 2'"~mJ: Sw .[! if fr6.tu~m .r l(UIUllU rr/. urJ '1-b ff. n r .r Ill 911LJfr.'J r.1 .. nn 

'hJtn{rlfi tfbp_ ftrrrj11/wJ..[! tf• 'bf1,,,m1/rruf1 'J•1T1'bnLJ h'b, np "'l'I- 'fb"IJ!'"'f 

l1m/ri/tu J .J!l! "(, ,..,,-;, 11uf I; m "'.[!. if fr£.,,,l1nuf if "r"'l'l nt r h7 tu9J' ,,,';, r.&m&,,,'iJ.en•/ J 

n rntfl',b mL 'i,J nLzfi 't "r .r ,,,,, Ill {>6.u.'is[! if hrw Pl nLpb 'l "'.'J" tub 2 /,,{ .f!P 't bp1f UI ,,_ 

mpf..m'iJfr9 pwp/J.(' l;i UIU~IUJ'i, 'fbfPnpJiu9frtu'iJ 'fnpJ'iJ,,,~w'iJ1nJ fturuttu(li/nuf 

I; ftwp6. JwJw'bia/1,,,Jfrp_n9mJ, 1/"'If'~Ju•l,'i,bf'lr l!'i,fU,,,9./:! 111.J, fruit flrJ,,,_ 

fUn'l.J,,,'i, tutjtupmJ,,,'f, r.w.r,,,l' ,,,-;,r:,.r•mlhzw I; pmqtuft.,,'i,/,'i, brlt "'P J.,,,f,,,_ 
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'i.r,,,~ (2-3 J,,,,f) 'i.rJnLzf! "l"'t;,J,l "'"'./' 1/fi£.,,,~nuf1 lJ.1,, t;,,,,1,,,,,,,,,[tlJnL'i.rf! 

hntJ'i.r"lhu ~"'rbLfi I; P"'9"'mriL ~ni/u/uut.efi J,,,,,fi'i.r "fnJnLfil Jmh m'i.rh9n'l 
mhuw'tb m fi' firwf1,,,'i.rn,[rl J"'h {! tt;,,,,,f "'"f"'UI utu/u,,,'i.r bl ttL TUJ umni/t 

Ufi Z"'r.f! r.bww'lnurnLfi/Jm'i.r'i.rhr "JUlr'lbl b'i.r, nr </_br"'/1J"Lrh'liu9J,,,'j, 

[rlrJurfi!n'l_tfw'i.r [1h{ilUJ9.[!mJ ( ~nifr</_wJ Jbu1"''lP LnUJ.j! <j[if.ut~m ,[} mh'lfi h'i.r 

1n'i.rb'i.11nJ ~bm"''l'"rJ. 1,,,,,r r.,,,Lqfium, "'"-"'l.'L"'tfi'iJ /, hrtirnr'l"'lfi'i.r 1/brw­

l'J"' r'''l"'9'nflbhrfi hr""' tfrl'i.rhr ( 'i.r~. 95 )• 

t~. 115. 'V•11wl'.l"'·l'l"t"':J'fw~' flp .. wpuq,fw~' 
fbr,fwumfn':.w.,,f• LU•f'tbun•1il,111'"~'L' ~'"P•fmu 
,ff;.,,.,,'l~ 'J,/,l'/'P'j, ["'["" fl/,bp/1, ,fbfuw~•J.1tu1-
4,..,.,, ~m.,,4n1.fi1.f'rL 'j,'j,bf'fa {, t,wmp~f ,fbJnL-

[J/,,,.,, {pw { u[ub.fw ): 

•lbr"'P!m1•b'l"'9,f w'i.r /rl f!l'­

r},,, [rl n 'l ,f IU 'i.r :, " u "'"I UI r J. "'ttL LP 
lhrJ,,,.,m/d .. wL'i.rbrfi /1'i.rmhr</_m­

l1nJ ifbr1.,'i.r11uf h'i.r l;.pf!irur~w­

'i.rn,J 'i.rhr.efi'i.r l'"l""-fff,hrc• w'i.r­

t:.hmut'i.rmJ I; 1/ui'i.rrp.,fJ/i "''l'" _ 

1/w'lm J £!' ""'~"'J'i.r •/br"'t'J"'rh­

'1"'9"',f 'I/,"- mbrzfi tfi m'i.rh'i.rmJr 

ll.Jrm/il1m.'i.r1! Z""" .PPt I; 'i.r1/UJ­

'l"',f, "f[1UUtnfr~111/rf1111b(!' 1f/1 

ifrn.pr 1fbJm'i.r1111f; llhmmrzt! 

11,,,'i.rif.111 .rt 1/hr"'t'!mrb'l"'oJur'i.r 

zb1f.1!/ib tfntn UfUIJtfUJbbhrm.f: 

~/11nw11 U1 lTIUIJJW9,f UJb (!h­

{tlm,'J.f!"',f "lrn9/,,,f! J1n'i.r11LJ I; 

frt• Lrl1r"T"I •/"11 l['' "'""'l"''Lnuf 
b'b 11 !"' rh'l "'9 .r ,,,'i.r ~h'i.r "'tin'i.r'i.r/, r· 

'frWb.[! U~UnLtf /,~ wf.b/ mlitzfi 

I; llLhh"iimtf 1/hr111f'/lll rb'JIU!JlltJt 

I'-m</_utrmr dwJ,,,'i.r,,,~rwJpl_ny/i 
UfU1[tfutb~1hr111tf ut[b ~WltlUl('­

l/Ul,f I; Jfrc;,t" ·fh"f' ll.111 "lr"­

s""fi {''i.r[rlw!J./J"''f 7b/f>nrJw9-
'-[utJ r.uiwfil1'i.rbr1fi9 wlm.J h'i.r 

'i.r,,1,, ""'"-"'""'rwnw'i.r9.[11 J,,,'i.rr 
(ii b r'" p !"' rb'l'i.rt, r: ll ""'"''1P 'i.rw/u4/• 'i.r' .r ft'L l'I'' :p,, rJ ,,,9pn'i.r t.u11n~m /rl l"' 'i.r­

'1 b rl' J/rn•/fi'i.r 1/brw~1.,'i.rq'i.r</_m J b'i.r, 'i.rhr.pf.'i.r lwrw flirl1rl' l"'L"r"</fi'i.r w'L­

t:.bmw'bm J, ,,,,fr111/J1m'L'L m 4wr•)pm/rltm'Ll'' 'itt{u1'l"''f1 "ll""""P~mfrlJm'li'L' 
w lmJ, 'i.rb1'.f!fi'i.r l;'i.rb1•11p,,,'i.r, 1111/Jutt "l"'!Jw'i.r'i.rbrfi t;,...,J..,r, t;,,,,,,'i.r,,LJ I; fir 

'i.r<J.w'l'"'l"' J~ "'rrlL.efi'it 4 wu'i.r: TiLmm'lf! 'i.rni•/•s ?!..hn.e I; rlrrmJ "ll"'"­
"'Pl1 'lbtf>nrJm9fiw1fi i/itflwrl11/bl"' 111'L1,,~m{J[,,,'i.r: 

f:pb ~m/1</_111.J ,fJ,,,,,,,'l[' "'"'.f!"'s'i.rl.'i.r.c 1ffi'Lt'• </_br"'P!nL['b'l.,,,9 ,r,,,'i.r 

fi/1,J,,,frln•ttf,,,'L hrrnr'l rfi"'Ll'' '""I"' mh'l/1 ll'n'i.rb'i.rw hr~rnr'l-"'Jfi'i.r ~,,, ,f 
20'3 

::,,,,,/w.f!"'l1w'i.r </_br"'Pl"' rl"t"'9""f' 11.J'I lbrJiuumfil.w'i.rmJ ul1u</_mJ I; r,,,,,_ 
mH/i t;,J,.,.,,,.,.., ,,,£,.' Jb.t r.,,,mH'i.rbt'f! ,,,(;,.,,,,[ b'i.r ,f,,,'i.rrbpfi t:.uiz</_fi'i.r, fi'i.rt"ihu 

t'~''l"''i.r</_w.J I; ,,,,,bl, ,fJ,<> t:.mmfi~'i.rbrc ~lw'i.rr11.1f h'i.r T"J!rbrfi'i.r, mJ'i.r"lbu, 

f,'/,t"lh" t:.h'l"L~fi ifrn.f!r ~1n(ilfiw .ltnl'/uuf I; Jb.tfi'i.r1 fT/wml.urn'i.r "'lit J;, "r 
,fin.f!I' t;,,,,,,,fi~'i.rhrfi ['lt'lt:."''i.rllLr ,f,,,~brl.11L!{rl[', t:.bml.wpmr /, ,f..,~br£.nL­

(rlwtf1'i.r l;'i.r/,r'lfiw'i.r, r:,,,,,,rJ,,f,,,,,,,,,P'"r Jb.t J;, fiu~, fi'i.rt"ihu "'r'lb'i.r 'i.r2</bl 1;, 

,,f111wl1Je. Jfiz'" .i'l"'""r 1; ,,."."'fi /•r 'i.rbr.efi'i.r "''l .... m J;'i.rbrqfiwtfi 'i.r·/"''l"'­

'l"' J'i.r ..,,,,._..,,,r[': 

[J,,,11..,,,1'i.r, fi'i.rt"I"" ,,,l'I br£.11ul I; 'i.rt1• 93-uuf phr'I"'"" 11nrbrfi9 , 2hr-

1l'wuwfil. ... 'i.r'i,/,rfi :.bwu.1qw pwrap,,,9.fm'i.r t:.l.m/,w'i.r.[!n</ Jb111w11./1 ,,,Jrm­

fd tm'i.r /, "il "'""'fi~mpl 1w'i.r 9"'9"''i.rfiz'i.rhrc 'lrb[I k th'i.r pn1fiu/11if 1nJ, w l'l 

''i u111t6.UJ1rn</_ p rJw[I" 'l'f ut'i.J JwJ UJb IU~ ~·urfi.e l fi 'l'l"'9"nLJ w [h llllllJ!lll9-

'i1b l ,,,,fhlfi p•uriJ..11 r..hrJw111nfilu.'in l,1nmfi~fi ,,,(;,.£!, "rf' wb'lfi I; m'i.rb'i.r1nJ 

f""ra1, r.h11Jmumfilui'i.rm 1f, ~"'rn'l I; 'i.r</_ui'{b9'i.r/,l Jlnuut'lfi £,.l'"/rl1111'L'i.r m 

~nmiJ..71f UJb tlL 'i.r..,//m {ii Jtn 'it ('t 

fo'i.rt"I"" 'i.rz·l"1 b "-"r"'P!'•Lt'"'l"'9-
,r,,,~. r_Lr,f,,,,,,,,fil.w'itc ~,.,/.,,/..,,} !;" 'i.rwl, 

'lid/ nrJw91fm'i.r wuurfil1u'i.rfi9: l,fi'i.ruuf 

~ ID It) 2D 40 ()0 

\ ?t.ji,,,nJ..,yJ...,f, ~u~Jl·du~L' .,. 
80J: 

/,~. 96, llf'4wflp •{f.pwp.rn'-f'/,'l'"fl'f,.,.,, •lf""'lf'"''' 1 

l,'j, 'l-f."f J!{,r, b/'p fl r.Ja1(rl n'l_J wh f!hf/ "'9.fJ"' ,[ t;w1np~'i.r 1nl11LJ /; 2.warr J hr} 

,'1mpm/J 'f,,, m/,rzfi /; ntbU°ltnLJ nrn;_w~fi, "'J""fhu ~nt</_a1r}, ~rfiinfi~UJ~Ulb 

'J.L/f>n11Jw!f1f,,,'j, UJumfilw'i.rfi 'ff'"l.f!"L,ft U.j'i.r 2rp_wub11.J1fw'L urnmpf.,,,'j,f!, 

"rfis t;hmn </_brwP["'l1b'l"'9'f,.,'i.r (rlr<>wfJn'lJw'L r'liflw9.en•J t:.uw•fi~f! 

~11l1w1wl1ut'i.r zw1ftn1/ wl.111.1[ I;. l1nt</_11uf I; ~r/unfil1wl1UJ'i.r 2rP.."'"b11.J1fw'i.r ~,,,,[ 

·1l•t/inrJ,,,91fm'i.r uwmfi6. ... 'L1 u.v:.r,,,<fb;_m I; /11muw1ftbl ~rfimfil1w~ut'L ·1h­

tf• n /"[ w 91f mh 111u mpl w "ii /i !J t 



ll.1" ::; "'/'.'!"'-'{ tin 'l :Ji, n I' n 2•/ /, L 111 f, :; w J "'"/"' w .:.::u /" ·u'ii ""I 111fr1.l ml 'l /, f/> 11 f'­

,f 111,'J1l,,, J, 11L 'll'f'J"w!fr'i. 1Fzwl11f111'ii nlul/uf [!bml'blnL ;,,,,,r,,,I' or1m1/nuf b'b, 

'"l""fb" l1nt•fuvJ-, wwr1wrl1u!1w'ii 1fbt""P!"'-l'L1zw9 Jw?1 •1-/1w'frwffub1,/19: U.!'1-­

"IP"P 'IPu"ll""ffL/,r l11u1L1119r{wJ /,'i, '-""" Jf,,nuu1_'id;rfr 4. Jf,,,.,::,.,,l'1_,,,J.J!­

'b!,rfr ::, 1uJ mr: 

'/,11• 9f}-u11f pl•ri/wn I; b1.t1111frlfr r[b-l""P["'-1'/,?"'!!Jui'b 1fru1'fl'wJf!, "l'l' 

I/"'"/ I; t:,,,,11ww11111uf £f'Yu111h1z1fJ111'ii w11mpf.,,,'iip 1 frlc<>wflln7J.,,'"1, y_LrJw11-

"'P-(."'~'P 1, /:,wmfrl1Jr JJ,,},,. [I !w'i1 ,/ p£UI 

{rJ-fi /, t/ /, /llU fl,( Ill 11lllfUI91f UI b {rJ r<> UJ µ n If ,f IU'j, :,1, utf1 w 'i1 .J!'"' 'f n ! UJ !J Ill,} :.1u -

t11/1~p 1/b1•£burl1UJ'ii l""''f'. IJU1{11q1uc} I; Jp l'."'l'.J! 'fn111J-n'i1'b/,l'P9' m "'.J!"'!l'f,,,'j, 

fhl',f,,,u111p6.u151fr.'I• "'J'l p__'•r1fwu111fr6.U1b11LJ "i'"l:,f,l"L duuf1u'i11ul1Jr,9 1 '1-blf>n11-

,f,u91fUJ'& UJumj16..w~1fr9, 'iuu,111"tiUJ~u1'ii '.1um,'1~{i Jbr>nL{1J'n'bfr9 1 Jlnrruuzfr ~,,,,{ 

1fp,,,l:,"'L'f"'<>.J!,lr 1fw.J!l'"'Jtltm.'i1fr9 /,_ '"Jl'ii, "'!'j,,,,_,,,,f(,'j,,,,J'iifr•/• "'l'l- 7frw'll'"',f_ 

Yd1rc• /•'iit"fl"' ,,_,,,,/_/;9. /rl1rLJl f,'j, rn"'LP" ltn•ztlim,nnzlf•t t.. l''i,.nr''L <>Ufmp­

,fwl r1-fr'J.nrJ111,'JJ,u'ii /,_ lbr1l11111111fr&•u'ii1111fr'ii rrhd-fr1r' 1Jbrwrtmrb7w9Jm'i, 

frl r<t"' frJ n7rnJ l! '.my_ nizm {'J twrf I' frrUl'f n111J-b [11L C.wJ UJ I'' 

/•'i,l"I"" f,rt..nuf t 1•b111/,_,,,)- 'l-P"''ll""rfp91 L11ljw(rlfr, u11/LJ/1 6.J•<."'' 

•/r un/11111, "lnlf "f UJ tn I•' Ill' frm frl1 w/1,,,..,, 7 I• f{rn rrl "'9 J' LU 'j, .. ,,, UI" {,,,,,..,, {! 'lw'iii/_ nu/ I; 

2 :-10°. 0 Zl'Y..""'b?1fJu1'ii "'""'{duu'ii'iihrfr ,,,,,:;J,,,'j,'j,bl'"'-'l: 'tr,,,'iisfo.'1 "fl"n.J! 

I; /11n1_,,,,,q.1,L, C.wll"'"wl1 7li"f.cm1f, ;,t,,,,,_,,'lw ijbr"'f'!"'rl•7m1;•fiu'ii (rirJ1u­

frirr71fw'ii l!Z.[Jw9.p.rruf, :;,,,,,.pf/{! '1_1r16..{1 ,f/u} lw1frni/_ IL 'i,.,_,,,,,_,,,'l"'mrruuw­

•f"-'J('[' d/,".[! l[pbpfr qw111 1/lb/11'iin["'fP'"l[•ub /, ,,,,,'.ur1[1u11111r rf£/uur'ii/1fl'u'tu.r'ii 

t:.u1wl11rr /rl !"' 'ii'itf.r: r:ph '}-" 'f>nr1fw9'i1nrz 't"'l'"'j,.f!l' '-'l"I' I;, "'""'·IJ I; [''i,Ul­

r"'L unfl.tfr 1•wpiJ.1, 2!'i'."'"h'l_J',fw~• 11111mfr-&w'ii'i,f,f'• /111'£ b(rlh '.rznr t_I;' 

2v_f0-Jr9 1u•/btfr 1/rn.[!l' z.ry___w11b7J1f"''j, 111u111fr6.w'iu 

lf b .[! '•'iiwzfr'ii .,,11,,,'j, qn {")-,,, l'"''j,'j, b rfr ,f ,,,J l 'r w'ii "'{'m u"l-1'"',f ,,_, 11b rfr l1fr-

IJUJ ·'Pru[! rb~UI u1~1b11/r IT r" 2 ,f U.J .(J L r111_1f 1u~1!)1111[ Uflllll ru'l '"'" 'fL !p nr ,j u19J' u1YI 

:;J,,,,f,_w'f1.[!ni/ 111£'1_/• I; m'ii/,'j,,,,,f lu1frw(1lrw~111'ii UJump6.ur'iil1 l1n1fr1/wc}.p, fruit 

,f" Y..""i b {' UI tJ/w'i1 •I[; /IW f' J"' ,,,, 7'" !IJ w'ii (J r<hu [ti II'/_ ,f w'b [' 'j,"' fU 9 l!""f' ::.111 w fal1fr 

C.u't•llJU1!1111'ii w-E.: z.1,,,,.,,'l"' 'l''"'iJ.'l,f"''i' rr'iifrJ1119.p_11t_J '1fiuw·'f.·1rr:•l•'1iumfa "'!'1-

,r,,,,,1,,,,,..r i..b7.[!1[wJ.p.~1bl' J,'j, U11lU1y111'im,_J, ~bmkw"/Lu, :.111mfrl1/1 1116.{' l1w-

/'n7_ I; '"""'"'''" u1U1m-l.U111 'l-"'"'j,"'L' t.rUl'ii 'l-""i.f!lir111_1f /11,,r'-1111111- I; "'l!l'­

<fnuf /ribr1{riuu/n11 1fr,,,rprnl1 "i"'l"I"'"''' 1/br"'P[nLf'b7_1u9J"''j, fl'r•}w/rin7Jw'ir 

1frrr/11wl'b'b 'tu11nw11bt 'iinr1f1ul"'9""f' ],,,l'J,,,L"'9"',f{! l11uw111rtf111 ,f I; /f>w· 

S/_"'//r'b 1frn/11U1f''t"'ffl,b/111q, mump ""'"'fl'fmJ I; "i'"L"i'"wp (ribr{Jp 'bnpJw[ 
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1, '/.Junbl• 'b~wl"'"ll'/;l /, ufrb1/rurn;1~npb~1 'b~urpb/ U/"'l"l"'"'b "urlnL~p rlf4_pn­

""'l'"L~<n"'-l'"''j, ,f,~'i,1_/, 'lbf/>nprlm!J"'-'lf'_r 'lb!/m1ul•u9•"-Jfa9 •bmn I. >b.,...,'l.., r/_bpw['J"'-­

i'/;'1"'9'f..,'j, Pl'••w/Jri7nufJ1.'/ ":;'l•urnr !J,.,,,,£l '",I'[ ~trfnL2"ubpf ft.wL1Jrn•-fJ J"L"u'bb/•['_ /, :,..,_ 

JLdrurnbl 1lfaJ.1w~19 1a.,., 
2, <J.1•..,:/>J•4npb"u 1qwu.l1brb1 ;puJp.,,J/u•uJ~truJ/•1• "{nqu1wm'bbp/• ..,,{['"Lfl.1w'I. 

'"":,,{..,'j,j. n1. :.wpw[•bpm4,,,~1 L1•4.,•rw91lru~1 •fanp11/urf..,"u Y"l'bf'f'_' ~wfu•fruJ •1bf/>nprfru9-

1f,11*J, wuurf_.~UJ~/19, L. w":1Al t:.1.1.11lauUf._1umun1/uU1~1 ~lnnl1.rrLP._1nL"b)1bl'' 

3. Swl <r•/bl'"'l'.I'" {'/;'[w9n1_1fJJ ::uru~'"9"'l"Lf/Ju•'h ,,.,,~,fr.u'buu{f'_r 't,/l"'l''"'ll'bl 

•/b£'"'1'.f"Lf'b'l"'9.rw"u Pr~-fln'lJw"u l'.'bpru911nLJ urb'lf nL~,L-911'[ brl."'·JfHrbp/' /, 'll'"'­

:P/•l1nr/;'b ,,1..,.,.t1brb1, fib p'b~"lb·., i,~. pnfnf•"f"ur "l"'l"l"'"'" ,,,Jpn'-PJ"'"' Ii uuwu­

"' /•~•IL [J,1ru'b !J"' 9U11•/•2'bb11fa ,{J,,h.,_/J.f'•L 'b'J,b('l' p pJwfln 'l"u{ [15 .; l.mri; 

U. t lu ll S ll '\. .P. XIV 

8UlOf'1uJfu1110b•u1fr'iJ "fn'l"fUJlnbbrfrs "JWUlrwumi/_uid 'ff,U1Ul[bbf'p Ulf'­

trlUl.['/rb 2b11u1l' ,,,.>/11111J'br1ij '.111r11rnU19'iibtnL "fl'"Sb"e IJ"t'-fmJ I; 9bJb'iiww­

!J'"J', !JhJ£'ii11rm9mrfl! "in?"i"'"'b 'l-bu1111{iib11fr "'l'"'"'.J!p'ii 2hrwf1 u11fr11'-· 

[-! 1m 'ii f' y_I, r.r ,,_, .f!frJ P"'~"''ii ,r 2 ,,,¥.r Ul'ii ,ff. i'."B"i/. f'Ult•ii l'"'fl'iibt"'- Jh(ll n7 'iib-

1." 9 1fb't'ii t 1 

llrf' 7b"'"'ll' "'2/uw111111 J I; rwriir ( UllU['ph[' 'ii1111.[rihrfr ::,,_,,,fwr nrn­

;wl1fr) ruf111111'tUJrUlr -{j.'"1,2J1ub "fUIJ.ftub'bbf'llL,f /,_ u12f11UIU1Ulb.J!p f''bfiUl.'J.[!rl'-'f 

/,'i,(iiwl11u I; C.,,,r•fmJ'i1b11/1, 'b"i,,,'""'¥wt:.,,,rJwr !;, n11 'iii'"' U1rU1U1.J!fr'ii 

:_L11mp fil"'Jl"'"'r"Lfr "'nuufbt"''l"'J'ii J,,,2<J,,,n.cJr'b ::,,,,i1_,,,.,Ulr funrmfrlJ"'Jp 

ru<Jl1t/r 'twr.tr tfr'iifr, /r"11 /11"£'.f!l'' 6.frt1 Orfr'iJ,,,'t, £rr- 7bmU1lf! 7JrJUl'Jf'"'-" 

I; 11111111urp~w¥m'ii 'twJ' 7p'iiw1f(1'tru~w'ii ,},,,f"''j, 'twJ n1n11JU1'ii, UlttUliJbL 

zu1111/iua 1/pf.UJ't11uf I; 'fut'bi/_mJ bf'UI J1uf1b11fL11LfJUl1Jr'b z_bpmf!.1 ~Wf'nLfli,/,f'(' 

'.bm'l~bmb 1/"'.J!l'',_,'j,,,,_J I.. pn['•['ni/_p'ii UJ'i1C.b-mUJb1r,_J b'il 7bw,.,LJr t_b'l_n.f! 

1urrm'ii 9.f!P brll"' 1'iim (Ii 1wJ pt '1r't'iii/. "'I. f n</1n /uw't"''b lwlmdlbb['/r wrl'lbS"'-­

[J J ,,,';, 'l-b"f.f'."',f 'lbmwtJr .f!WJ./!"'l"'-J(! (r.n'l'iiwt}n,_(il[Ul'b -6.w.f!fr 'l"'l''l:w9JU1'11 

"i"'m-6umni/.) /,_,, u¥ui[niJ I; 7LmU1[P wpmU1.c/r'b 2hrwmJ ( wJn,_r Jw¥b­

rLm[<lw1fr'b zbrm m.'bb9n'[_ 7bwu1LJr 7JrJU19¥m_'bn'-frlJw'b uwC.JUl'b'b ,,,.-,,,:;,,,_ 

,f/,Jwut U1i/_b1Jr pwf'df' I; )1 'l-bmUJt/r Jwzw'tWJrrL'bnt{rJJnLb(' z"1J w'b "fUIJ­
JUl'"l,'"l,/,rmJ' U12/uwwb1fru /,_U 'tUJ/ui/_wJ I; J'frw1'b b['UI Ul('UfWj!pb zbf'U>p 
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''"'''d/•lltfdt11Lh/1,'JI ft/'1/111r1l,.fwJ 'l'"'tl'''t""'r ll'ut•f.J' t'tUI' "I' 'f'"'""l~' ,,,,(_ 
l""l'l t:,.., 1111/u11).J'""f ,,,'i.,f,'i.,,,, ::,,,,ifu111mi• 1111f11111/dt111h1 '/-J,,,,,,,tf• /11111•11/1 ,}/,,} 

,,,,r1,,11 /dJ1n"i1£! t:.111&111/11 h111!"i1/111// 1/1111Uh•f"''/"f' /;: Op/1h111f1' ,,,.,,,,,ffi,,u'iJ/111/1 

1u11uu:fi, u12/u111111wh.['p ['"i1{d "'!JJ!TILlf f,'i.,/d1111•l/1/111 J f. \plfi11ul1111l1111 ,( 2•p1f111'i., 

/, ,) 111fw"i1: G{J/, ~'"' 1111fp1111r_ t:.1Uu11/111r}J.'""-'J' u11f111 I' Lf1~1l1, "'U[W p111'iJf,.'11f111h, 

t:,,,,'i.,f/111("~"'~1• U1f"l/;l,,,//1f1uh 111111(, wnt::.111111u111ul1, wl'""l"' /d !"'~' 1/111 l•n/1nf111~1 

d-111 1fu/hu.1~, ''l'P 11111111111 1, t..,,,,tf,,~J ~ 1J1nu1~~1111f, ~"" 't"'f'"•/ ~· 1111/l,L/1 t.l.1;111 

t1nuri11ll.L: [J.,,,,,,,'fi, ,,,,/f•tfi L"'if lnl11f11,,11•f• J11dw~'l'· l./df, ~'{'"' 1f/1211iltf1 

"i,1,,,tt1l! Lr'iJI, "''f'·il· t.f1, ""'' Ulf'""".J!f''' ,1.,,,,,£'· ,,,,~. ,.,,,,,,,,,,,,,, ,t t- 2ip.r,,,1, 
,f/,,} ,,,/,,,,,,11,,,1,,,,1, 6t2,,, ffi,f,r,/• UJ"'J'f,,,~,'itf, 1,,,, ,f, tf• ~•f• 1•111•/mr""f' 1,,,,,,,,,,, 

f:w,'Jf 111111111fli1111l1p1/libr/1 m111wffj,(,,./1,9. 'i.,,f,,,'i., Uf"'l,l,,,~,/,!,I"" 11' /,~, 111<_­

/nu.11111,,,f C/.11"h d11~u11/ni1 i/111hu~1/jp/1 l11Jt1f 1 "''L.C.u111111111uf1J 1/1r.1fu1.~1l11'/1 1/q/1'1-

'i.,/,f'l!• 1f/11n!l"''f111111l!, f"'•;J11l11 J/111b11~1li11/1 /""" ~'!l.J'"i,/,I'L'• tf111!w~d,{1/1 2Lf•,•1-

'i.,/,/'l' /, "'ll~" /rl·,,,,,,,1,1,,,,) "fll•.('t,,,"i,"i1l1111111J' "'(/""'"'"'l ,, 1.11111111.t.,.,,'i., 

"i, /,pf/"'!,,, !J'f" 'I 111 I, {11 ~. f dt"' 11,,, /, "f ,,,t:,,,, 'i., 'l "i' f, t, /, ,,, ''I,,, r:,, 1/ I. l "' C:.1111/',,, /' •if 11l ,,, ,J' 

/,'i., •11t'""".J'l1h z'•t""'' 1111fl''" /dt"'~' 1{/,,),,,!J'f,,,'i., ,l'f,/d,,,f~,/,l'f'I" fl/,,,/"iu1111/1 

,,1,111u1l'i.,hr1fi "'f'"""J.'''~' z1,,,,,,1, 1111f'p111ftit111"i1 ,}'f.,)11191(,,,'i., c:.1.:1;,,,,1,,,,"j, 1lli/d1111-

'i1t.,.1, /,'j,' 

1) l '' r ,f Ill J'f ,,l /11ul1u• 'i., ,f ,.,,,,,,,, ,f (' (!JI. ,f {,'j,,,, "'!J Ill ,f' HI·,,, "j,,,, !I,,, ,J'. 1.•11111-

llllll .'J""f Ii "'!L"i'), 
:>) ,r,,,111.1,1,,,, fd,,,tfr"i, ,f/,,,,, ,J'1, ( ,f,,,11,,,,l'/11111.lr,). 

:J) "'f'""".J'/1'i., 2/•("""' rf l1n•J11/111<} .j/16.11111/1 1r111l111<)::1 d11 ' 1f111l1111f1:11i11111!'r_r: 

ff.t" ,fl.(J,, 7 ~,f. 1,~, "'l'Jf'"''i'J"'f'/,"i, "''"f'/'Lr"/1111f /,/, ,J'/ ,ft,,,'i,9 /•!J' 

f/'111/iu11f/111111f l11.11111u1111111f bb l1u111111111t .J_J ~1!11111111 111u/"'f"'""l1/111111/ lj111:l 

'fh111111Lf1 ,f,,,t1t.1,J,,,f' 'll"''i.,f,l"' 1f/12_n,9n1/: 11,,,,,,,,,,,,_p/• :;,,,,,,,,.,,,J'i,/,I'f' l1u11l 

'll'"'iJ/1 £.1, 2,f,,,"i, ""t'lh!J"' fd tm'i1 '""''t ,1_L111111Lf• 1f111l1f·r·'··-,, /d111tf•"i1 ;f' l"'''' 

t 1,,,/dp 0,2 --O,-f. tftl' ,,,,,,,,11/dl"''fr ""'Ill' •//1611,11,,,,J' t,"i.fd,,,,.111.L'"! .. 11 ,,, 11 -

"'"'' ,1r. rpn1,,f,,,!Jf"'•tf•, ftn•lu/111 J ~, r::.1,,,,1,,,,Uf/.11 J'/,,),,,'i,,,,,f I; "'!'I :.'•t""'' 

ft"'f"~f"" /d !"''i.,l'' '/·/,,i11111fw!JifwJ 21•/""'' 111/;1111111"'1'"'/' 1}1111/1111{.' ,f/,,),,,"j,,,,,/' 

I; 1 n11/i ~/1 111/1111~1.pni/ "'l'l ;_16[11111ll 11' 11nt•JJb1111f /11b 11/ir11f1f111'i..t l""lu1• fli,/,/'' 

"l'"b.J! o...-/ ,,,b7 u,fr11 rl /,~, ,1/,,,,,,,l/'5' 11.1;/11U1111u1~1.p/i l'l-1/J,,,.'J,f!"' 'f '1/1,f11u1['bl"' 

111pmm,['/1'i., L"'r1111/i,hr•lrl1, t:,/,11,/,11,1,,,,,,, ,f/,,),,,'l,,,,,f f. "irl'w •1/11lw,'J/l,,,"i,,,,­

{JJ,.,'i' ,,,,,C,,f,,,'i.,~, 1/,,,1,,,,t'i' "'!" ,J'/.fd111Ef' ;:,,,,,J'/,,f,,,,,,,,,/',,,/, .J'l'1 I.- t;f1r111111/1111f: 

fri'1/u•i•'t'I""> J'f,{Jn1 'i,t. 1,t,11 ,,,,ff,'i.,,,,C:./1'i1, ,,,f,l,,~1flt"'Uf''" i'" l""Y'I""> /, 

"'!'I "l"'m611111n1/ w1L1111fbl ,,,,,,1,,,,J,f,, .. \ ,j'/,fd1111r ~1, ,,,f,,,p/111'/1111/1,,,"i, 1fzml1-

1f,,,'i.,' :Jl"ff,"i11n'"s'f,,,'j, ,fJ,[<lr111'i., I;: ff,,.1,,,,t"i: •111• 1/1 l1u•r"•Lf1 ;,,,,,t,,,,,f;L ,,,,,,,,_ 

1//,l l'f_f'"'lfl/111/11/ 1f/1fd,-1r1: 1l)111yl11111 .11f:1f/_,b11r11191f111~/ 1/111/11Ulfl/1~f 2._Ullll f:.1116.1.11/11 

0 'f 111111 ., ,, ,,,) ,,,,{ ,,~. I',,,/"\ I' ;, ,,, (,,Ill,,,,,, /d t ,,,'j, r:. n II w'i1 p'i1 {; t• f• ( T n q.,, ) 1/'p 'l "9 n •I 
11,,,,,,,,,1,,/,,,L ,r,,,11/,r,11111fd111tf•'i1 1f/111fm'i; ,J'/,f'ln'lr (111;/11111111w"i1.p \\. ): 

/Jf.,l/.'1111111191fmh /;111/dt111~1'i1 urt'ir f;, "!' .['/',' (0, f--O,;J'' 
1
) 111tl/11 111•l/1~1 

"/"'/"" 'i., 111fJ'"f ,,,,)/111111l'i11111/1'i1 ~uuf thr1f•f'•/11H} {.9/,,ff;'j,,,,,.,.'!,f "'/) UJ. 111/11/ 111111 /1 

' 

J , 1- 1fj,'iJ.t, ) c 111.,,,f•u ,,,,/f•tl• t""t'af' ot.1,,rm11111/1&w"i1' 11tf1'iJ'f .• '"'-'-'.J!"'9' (11 ~ ' .. \. ~~ •J {_ ~ • 

:_.f, 1[ 111 // lju.1J 'l"''[Ul.(/1'1.JJ 1u111n1f11111 .,,,)/11uu)/1~1 Uf"'f•"' ~1111/f,"'/ 1l /1p1~t~111lf'"L'l: 

{,''.('/ ~,1, 1 ,.f.,, 11 ,,,pi.1U'i11111f 11.//111/11/ 111m111f11111 111rl/1111,,Jp'i1;! 'ff•[/>11111•/11,,J I; f;1./1m­

/df1 y .jw'i.·1,,,tlf'• 11p"i1 /• •/fi£.mt1r I; ,,,,,}{,, /•r• 11"!.p f"'"/"'t""I' .["11 'i1111 ft 111 -

f1.t""fl' ( .l'f.~1l_!1 2°/0 ) wJ/11w.Jfr'i11 

f},f"""'J'f'~' zbt"11 f! 11 f111 z111ltf1 

r 0.:1-:!,.; •ft!) ,,,,,,,,,, /d 1,,,J'r '"'>-
/u11n)~111.'i '":11u1l1.'/i1l.1l111 !J t:..,/illlTJ 

'"'"LI' 1J'l,,,,,,f /,'i,: fl'/111l'111'i, /, 

''ff;­

t::,/,_ 

J""''I"' 5'"'(>1, 1f{11111rff,,1,f11'111'11 L~'"I,_ 

./11[ 1ll11} ,"-111t/1111/ p11111J.11111~11111f I; 

,1f,m111i/1 "'l"'""/'/111 2'·1•rnr 't'"f"l-

1,,,, {J t"' '11r! ( "f'""_J'I "">/11111r}~1/1 Uf"' ... 

1,,,,'i,,,,ft"' {J1,111"i1 11 t::.11"'!irfu11I { I-

I.:!;',,): / •,, 1
1 /1111/'.['f'• J'f'! u11lf11111-

·>/,~• u11.1.1[1111~1u1l1f,L11L Uf"'"'--f.1.11nu1/, 

.!'/n111 ,J'/19 .j'/'} t- l/"'f'J 1•111'i1111 ,f /, 

"' 'j,J.,"j,,,,,;' f. ['Ul['~/' {.l',, /dl111 'i1: 

:'Jt .. ,/t.<;,,,,,,,11 ,,,,r,! ,,1frt.1 .r;.2,,,_ 

1/ m !/"" ,/ {j tLI ISllll (' /, Lf111 'f-'i UI 111 f "j,/, (' [' 

rJ'/11J'.1111\g/1.'J Clf'"l ~/1111111/1111111 {JJmlff1 

'l-"'!'1111ul /,'j, !l/,,j'/,~1111111 0g1fw'i., '"l'lt­

'fl•r•/1 .n.5!.. :"i,11• !J7)' "'!""''"' 't"t­
•/11 ... 1 't"'t'F'!"'t'P'lw11111rfi r:.r,,,, ,fl,,,,,,l,'in 

'' l ! 
-1----
2a·2S 30-35 

9i. {Jl__.1fL'"11,,.,,,,_,J lf111~,, w 1,f1,1;,, ,f 

'J '~ m t-6.I 1"111.11/1 1/11111'11"H111f 01 •,, II /11I~1! Ill; 

11 Ill I'/'!,,,{' '"L """ti,.~. "' l"i' /11 UI II 'i.,,,, l''l'i., I; ' n r• /• .'J I' Ill pil I' :I.'' ,.,t"' I/iii I· 6 111 h­
~1 l111 /1 ''lu11d"11.1~.1511~ 1,,,, 1f u.1hf.'""''/111_1f t 1u111n1l111r1 111(}/11111<1Ji5:: i1u-'['fll"' /'/"J"-'­

"'" {'"i;{, 1• /1 11 /, !J !, "/ "'~' /; {' f! (! 1111/ 111l1111"i1 /.'b {' w 'l,j'"' 'Z 111"i1 /, 'i.,: 'J•" {' .H11ul1ruh 111 ,}' :'. '" 111 

r:,,,,6,.,,111 ltf.t"'""'"'-'r f,- !J(J _7;;0 
0 111.111• 1/11111rnu1J/r:l1 1f111~'f""J'' .J_ () tl'tl' 

,, < I <t. I' lf) 9 -o · D·(~O I r N'aC() ,,,, rn/,,,,,,, ._•u111/1,_, "[lfllf.J! 1111111_111 1u<J 111 . -._.) {I l)(l __,. .") j"" 1 - ~ ....__ ;1 / ('£- -

~Jli11/1 ~:1111!; 

f,·/'{! bn11 I; l'" r1111,gr/1n ,f 111t/J'"l 'l/.111:1ulf1 H/,,ff,'11111u1/11lu.,'11 n/;(!/11.i"f!., 

"'!''!'Tl' •L'·r"'f' ,f,,,,,,,,,f 'i''"'"'l'i.,f,rl• ,;/,,,, ,f/1111ul1'i1 '"'''l"''ll'"''f /,'i., '/,,,,,.,, 

'-'-/ n 1/ ''f "1 "' /• .'/ ""' ,,, 111f "' 'i, :;u11f ,,, I' "I'" :11r1111111111{ 111 () ~, ,f ,,, :__ ~1 l-1 I' f til1111~1 /, l') J 

11p;151.11 .lJ(ilJ"/,~1111111!/'l"'~! /un{""' fd L'" /;(! ~l 11u(111r;,,,,1/ 1J1n ti 1.111l'111'111uf1 111111n'J"L 1J" 
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{JJ, ,fl. 'i,,nw ,'}ti.,, 'i, /u "r"' fr! I"' 'i, L' :;"m, w/1 w'imuf '1 u1/111/ uu} I; ''In '1"IUIW1• 

/, 1,,,, rP !"' t·I• 'fUltr:n {'" pfiJ I• .,,f1w'b PUl'l '"'1 rm'" I"' 'iifis' "l/'n9b "" z"r.r wu­
mfi6.u1'bfi 9 I.. m/Hll[m{JJm'iifi.'l ('ii~. !J8) 1 

'J-.,,r111/wd u11d;'Jlf'L'' 'i.u1/11orn.J' tnrw951blms \l.wn, mb11.,,7 ,.,,,,r /,'j, 

i/.•u1"u1•.,,'i,fi JL2, 11ru1l"t 2Lr.fwuu1fit.w'i.{' \w,,'i.111.f l; 900-l():;O'C, L. 

"lwt:.nuf 2 .1-fig Jfi'l1tl1 7 8 Jw.f' bw[wd "fwt:.w'i.2_i/.nc/ u1JfuiuJ'i.m9.fw"b 

11111 r"' I" l "''ii e :.,...-'" 
!JJ.JJ,i,,,,.,,9Ju,'j, ''{f'N!Jbufi JJf•JfiqJ{' \/,m[,J.,,l'ii l;t flbJb'i.,m.,,9.f,,,'j, 

2..b11.fw11m/d,.,,'i,,,, ,f .,,,,~'l"' ,f 'lm'iiif.1111 {tlflc/wt1fi'i.l' .fpw'i..,,lni/. wt1fi1fi wJ-

SS /11w'1'i.,'1 \Lur, 1unw2_m9'i.m ,f l; 

~ \.
050

• uid/11wt1'i.fi "J'"/i'f' 

~ ~.o f---+---+-----+--f--~· 0 2 +2C=2CQ, 
s.: 
0 

~!So----+---+---+,,__-,__~ ..<!._ • 

1 
~2 

"' wb 

-t ~1----tr--,"'t---T--t-7"'~r----J 
~ 
s 

'"" ID ,__~,.._..,.~ .,,'l---+---+----1 
~· ..., 

Un o.pufi'ff! 1ni/1wl r."r· 
.fwumfit.w'i.m.f \"fif.blni/. "'"'J~ 

"fR'f."f'""'"'j,, .[!'" J.j!W '"-"' ,{ l; I 

IUILIU'l_1U9'i.b1nif. mJfuiuJ'i.fi /,rft• 

oJ'ufi'f !.. wmnJ111r wJfuwJfi'i.' 

2co~co2+r: ...,,.."J'"r' 

ct') 

U111nJ"'I' wd/11wJfi'i.f! 1u~­

u1/ii/. !; fr 'l"J"''iiwl'n "l"'\fi'i., 

" iffi£.wf1/i l; 1'1/fJlll'fif.J,l llL [lllJ-

41,, """ umL'i./unfi Jbz: f>ul1 
.,,Jfi1wJ'b/1 /,l'V".P"{"J['• !:,"!'/LL'"/ 

"''"./' w<)/11fi'i., 'iin1•/i9 w111up1u,'J­

~11111f t wd/11111J'i.fi J n'i.o./!.ufirl' 

.o '----~-~-~--,__~ 
0 2 4 G 

t~. 98. 8kJl<',,m1"!1•fw'h Junr"' fl ;m-1'/!' 

4.wJu{wJ """/' 1lfd.wynuf u1mt:.&1nL dw­

,f,,,'j,,,,'t.P!l t, £1•1 .. r..,.,..,,.r:;....,1,r.'J• 
co2+C-+2CO: 

l,/, wt. w"lh", 9b.fb'i.utw91f u15r "lr".'lb 11/i f!'i./tl m9.p111 ,{ w'i.l!'j,'f\wm ,,(,_ 

'lb'iibrr/m•t t CO 'i"''ll'' 

!JhJl1'i.mu1.'l'f,,,'j, Jfip_w•/w111m J wrJ/,,.,,{J{tlm 't...,'l/i "1'"2'"r/i ,/ J,J,,,9 -

,f ,,,'j,f!, (,/,m/.,w"fbll /, "ffrn,9bufi UlrUl'fUl!l,/W'j,f!• b"fWllU111L,{ t /11wnbmr-

7fi, orfr'i.1ul1, P"'r/1m.f/1 '1"'rr•nb1uuif1 ,PWJ.J!W/llL,/"9 umwp_m91uJ wJfi1w­
{J fl nL 'JUI 'l f! I 

1 '<iC0 3 -+ Bao+co2, 

l/,,,f'pn'iiwuifi9 w'i.2wini/_U1J wd/uw{tl{tlm 'l"''lf!' Jfiw'i.u11ni/. mw,e wJ­

/ufi'i., IUllU12_U19f..nL,/ t- co f/;wqfi bur pwr/fi'i.,'i.Lr1 nrn'ii,e UlrlU'JIU9bnL,/ 

J,'j, 'lbmwlfi wdfuwJ'i.w9J.,,'i, "lrn9buf!1 

Ul""lfiuni/_, w~fu/i9 !.. ~wrpn'i.U1m/i9 wttw2_w9wJ CO lf>w'lf!• 'ffiuns­

if.blni/. wnwp_ t pbrnLJ wmn.fwp wd/uwJfi'i., "rt!. 'ffilf>nL'[i/_nL.! L. lnulifnLJ 
t hrtw[tlji 1 i/.w'b7w~fi Jbp_1 

Fe1+C-+-Fe1(C)1 
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ll.urnmb'i.fimfi \w11b9111 Jfi9 t:;hmn f1Lw91ud ,,,Jfu.,,u'iifi p.wdfi'i.'iibr[' 

1ffiw'i.mJ b'i. br~w{tlfi \/;m t. w11.,,p_w9'i.mJ br~wfJ fi l1wrpfi7 (,9bJb'iim/iU1 )' 

Fe+ C ~ FeJC' 

11r/i wnqUIJlfl {if Jm b(!, n r"f bu 1unw'i.J.fi'i. u1r1rnd1mm r"'Jfr51 rm '/"''IP fit• f;' l 
1urJL.1fi t p.,,rarlll9'i.111J 'fli1r1wlfi '"l'f zkr=/i l1wrJrmftl111~'i.Lrr 

'lomqmJ]iG gbtfbliutwgumli 'fL"f.pmJ 'lbmwt'i.Lrr 1wrum.r J,'i. mw~­

'lfir'iib1.fi ifrw !.. 'f'i.,,,,f r.Lr.fbmfi~ 4,.,,11 if.w,,wrw'iifr Jby: ll.1umb'l "l"'r 

"lwm'i. .,,Jfi1wJ'i.w9'i.n'l. 'l.,,'lbr'ii h'i. (~wrp/mrfiqwmnr !;) .fb[il1u'i.e (CH")' 
''lr""fUlb[l ( C3Hs). wJfirn1J'i.fi o.pufi'ff! (co) L. UIJlb' 11rn'ii.p /!bUl~Ul'j,' 

'IM1br111Ulnf'UIJ/i'ii, 'j,.,,if./dfi ~rb~fi'i.'tfi ~,,,.r "1'11-n1fi'l,. \l.m/,.,,'j,.e"'I UlttUlt_IU· 

,9u1J 'lw'lbrfi qnJ"ln'i.f,'i.,m'iibr b'i.1 

!JbJL'i.mw9.fw'b 2k1,JwumfiC.w'i.111J, orfi'iiwq, Jb[11w'i.1, k CO fl>w'll' 

7/i11n9i/m J b'i. L. 'l"l"''i.mJ !; UJJ/11wJfi'i. wu111.f1Ur if /ituul1m J' 

CH4-+-2H 2+c wmn.twr, 

2CO...+-C02+C 111mnJ1u111 

11.um.f.,,r .,,~/11wJfi'i.f' ~lw'i.1/1111! !.. l'"Jif.mJ l; "l"'l."l'umfr (hr~wpfi) 
I ifw'i.7w~nL.r: u,'j, :. ... ,,b9'iibtm9 \Lmn wJfi,.,,J'i.fi &u19wJ punlfi'i.£', 

1!fiw'i.wlni/. b11qU1{tlfi'i., w1<w2_w(JbnLJ l; .'l/;,//,'j,mfiu1wJ/r'ii lpwq[': 

'l·w7wJfi'ii 9LJL'iimw9111.f{' \wJb.fw111wp1Ur u11/h1/i l1wmw1'J"'l o"fb-

1''"9/iUJ l;, ,ew'i. "1/1'ii'I l1mrp1mrfi'lw111n1•m/ l1iumiur•fn'l 9f,Jb'i.mw9111Je: 

11.r~'Lbrfi• wJfufi L. fnz1n pw9U1//"'J'"{tl/"''i. "1'"1ni.1u1Ln{ u•r"""'ll'.,,Jwue 

wif.btfi Ju1.j!nL[I l; t/i'iimJ, /u'i..,,JifmJ l; dru1fw'i.wl1f!• w1"11u111rwqw'i. tnUI· 

ru1JmfiltnL~1'i.br£'• i/_wlLJ.l,,,'j,J"'fill!: l,wJb.fwmwpw{' wifbtfr ftwr(,, <fw.fw­

'i.wltfi f!.b{dw9.pnLJ 111w.pw9n11!'{' (3-4 w'i.11w1f) f:lmJl t lflUlf~" \w(,,w/11 

1!/mnJl' ~,,,m.,,rLL ,,,'i.,Jfil"'"lbu 'LmJ'ii mw.pw,9J.,,'i1 C!'i.{JIU9 J!""!, nruif.­

t.bLn!.. wniumb'i.fim/i \wurfi~f! J!fit I; u,(,,.,,,f, Uut!t'"/'j, WJU 'f/,"f.J!''LJ uqf!'lP• 

'i.1uf1,.,'i. J.,,f1111brl' u1ifbtfi ,fbJ /,'j, tfri.m ,/, llJfi'i.'1- ~'"/'Pl"' rr'lwmnrnif. 

9bJb'i.mw9 J.,,'i., ~'"J"''ii./'t' \wcfb,fwwwpwf' zwm "lwr'l l; t.. l;1lm'i.1 

llHJDL~ gbubGurn1911Lu[! ~'.,"''"f"''-.r b'i. Na 2C03 (7fi-~5°/0) L. NaCl 
(1S-10°1 0) .,,'lbrfi /11w11'iimr1/i if.1u'i.'i.w4mJ, nrm'17 t,,,,l,,,,f~!l '.bmu 'iirw'i.9 

/11w1L'i.111J b'i. 10- lS°lo 11filfr9fimJ~ ll'"l'Pfi'I !SiC): •{bfl~'i,,, pnfr1w'l'lb­

.'lmfil1w'ii Jbp_ Jm'i.b1m/ ""'f'UJ/i \bw, .P'"JJ!'"J'/m.f t' w'iiy_wmblni/ wum­

J,,,r wJfi1.,,Jfi'i., "I'/! !.. ~l'u'i.if.nul l; "l"'l."l"'m/i 1fwl1brLuw1~'ii zlrurfi 

~n'l.clfi91 t/,w'i.'iiw1/i 2.brJwuinfii.w'ii(! (815-860''C) ~.,,/ui/.u•d l; 9bJ/,'i.­

mU19i/_n11 "l"'l."lu11n /i pw 'lw'lr rnf/ 11n'i.fi91 !Jb.f b'i. mw 9.f u1'b /11nrn•[tl J"L'ii f! 
-...0, 2 ud' t: 

1.b'l.nd1 9bJb'i.mw9mJ ~wpbtfi t- !\w.fwrbt 'Lwl. P"'ral' z''r.fwumfr­

i.w'i..w1/if.. (,/,'f.llL" 9pwbw9nL.f('1 nr/i f!.'bfilw9j!11L.! "fn'l'"'fWUI" wrmw.ppb 
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zbt""l!' ptuy/• '"'lnmfi9, t;,,,,ruur,,,'i,,,,_J' t 'burl. "r"Z J!1U'b,,,~n1fd1u11fp wJ­

/111uJ'b111{J ~1°,'0N IL 0,6-0,7°j0C): "Jn'l."i'"mfi wi1u1'"J!Ph zbr"'I! ~tuJ/11 ,,,J_ 
'bm[ i:,,,,r,,m,,,'i,,,,J' I;';,,,,/, pwr?J.r £"1'­

J' ,,,,, m pf.,,,'iJ m J/•h 'I wq m J /1'b .9 /, ,,,'i, w 9 _ 

J' ... ~, ('b/1111rnsh1f/,'u,,,,,,9 J ,,,',,) 'lb"l­

.J'"' ,r, 
1:,,,,gfi .'JbJ'1t'i,,,,,,,9 ,,, J'f,9 1, 911,,,-

"""9"' J" 9, "i "'l "I Ul U1 b 11£,,,,,, '"' /, {'" 

" 1l'm'"J!P'l1 zbt""I! l11u11Jf''"9'uf,lnL /, 

UJ ! l 'l1 "f Ullll mf/ h /, rfi I:, 1U 1l1U f' ,,,,, IJllJI (''11 J' 

/,';, 'i,,,,fL m!l 2_[,/,J111.pfiJ/auft111'b J'zm­

l;111f!Lf,r' w'ln"'.,,.'J"1 J, 1 pipm q/1n'b J'/,_ 

lllllllflUUfWlll/fmb O"fbr,,,9fim'i,£(' ( orfi­

hmft' .J!l""rut,,nam1l, wumJ'fi'b,,,1/n­

!"11 J'' "PLP't"1t/nrn1 J', f'"r'"t/nt"" J' /, 
U1!fh): 

fJl1fb'u1r1111/I"' 1fp9 (,/,m11 'lbmw[p 

111/lllllU,J!fi'iJ zl1r1J111LJ' JJUl/,'Jl},/nuf I; 

m w r pf, r !""'I'" '}-/1111 ftl ! "'c;, 111 'i.b,g1rr1 

u1 "'t"t """ 1r ,,,t1h rh u 111 t fi'h it,,,,,,,, 11 

1,3-1,.J '·' ,C. /11nr.J'n11t' o, 1-0 ,:101
0 

(bt.J!P 1ffi6wltf1 pm'J.Ul'J/'"'{J/"Lh/t): 

:, f, Ill h tn "f '' II , Ill! 'f"' fil[ U1 IL ff UJ I; "h l "f b 11 

(,burl; 1{ UI l,/111111 /11111 .( ""'' 11J !'j,"f /1 II f;·l 

,r ""' l /;•{ m '• '1m n fi1111 ! f1'b "In '1. Uf UJtn 'i,f, r" 

Jfi'tt'"""''""'t"',,, r'"'h ('I,~. 90 ): U.11 
t:, 1,,j11/ 111 J',,,'j,.j![I 7.!1[U1r1m9'i.11uf I; !Jh-

J'b'umw,'J1,,,J "f"'l"flUut/1 l:,bm1u11111 

l /, rJ' mJ 2"''11nJ fl. ,p /11111 J l" 

8/,,t/,'i.mw.'JJ m'b /unrm{il-1111 'i.11 

l,~. 99. l//n'l"lwm/• 9h.rb'b1nw,.,4u.~ zbpmp "fU1[Jm'uwl1,,,'bn11b'ii t:,,,,J,,,rnuf b'b 

''''~f'nLUlnf"'' ~mnlf'"'b .,,,,,,..,>Ulb ,f{unuf[' J '"''''r"u/1,9 J'f1blh UIJ'j, qnmft'i., nrutlif/ 

(r.nuf •fl"'""~nr .r, 83)< )• l,r/,,,,'i, b'b '!"'!Pu •[•brfimfi '"""''u?J.fi'i. 

t;,,,, UI /iff h b ('I 8 filt /, 'j, UI IU 9J' tn 'j, 1U II II/,,_ 
f.,,,'i.e' "'!11 zbrmmJ' 111Jf11111J'bfi J'f•2_/i'h r"''l.w'll'"'ft1t111'l1f', nr'h fi'I'l"lbu 
"i,z,l"L 1;. r;.,,,,,.,,,,,,r 1; 1-1.20:0-fi: 

8b1lb'i.w...,,9,,,J'fi9 t:.hwn "l"'l''f'"mh 7bmml'hLrfi mrm'".J!Ph ;_hrurl! 

'l-1ill"" rmtf 111f''"I' 11wrJr1 ;/;: l11'ii Pf' wumtfbl '11111">11 iffi6,,,l1fi'ii ~'"r"'l. I; 
::.u1U'i.bl 1lfi.,1t'h 1/'/111111fp,9 \bmn: l.u'!'"J 11bm,,,l'i.bf'fi 't'"rlinp111filt"''bl!, ,'Jb­

Jb'i.mw911ufp9 r:.butn 'f{'Wh.J! b'i1/t1wl1~i{111J' b'i. mw11php ,,£JfiJ'w!f1'i. 2.br-
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1{1111fz111~m&bpfi: 8bJ'h'bmw.'JJ'w'i. [''i.(cl'",'l./'""f, fWl('B/1 y_h1rJ'wu111p6w'bp h 

"'"''" r "I w t;.b l "L r:.bwl. ,,,';, .J!'"'' "I" 'I "I w U1 I• t:,,,, U1 fi't'h b {' l' ( ,,.,, l"I b" UI {' """.[!,,.,, 

21. r111n11f. wt'l'"ILu l;l 1l/1y_11.!111ul) J'bJ .''"'P"1 ,,,f.,nJ' b'i.: "lUlf''l' .PPl ''i'"­
,,,,,,u/11w'i.,,,111nL, 'f /, llllUL'j, h11/1 /11n zn ('1Ut.111mfiftm {J /Ill 'iJ'i1 1"b mhunt J' /,'j, /,_, 

,'Jh1l/,'i.111w9J111'li wr·l17/i,r1 ,,,,,J' '''"""'f'Ul'i.fi9 r.w~"'l"'!J ;t,ut,,, b'i.ft1muumb9-

~1hl111 ( 1lfi'bll' 1fnm 760~) 'lb"'"'lf' 1!/111111! h'i.: IT/u1111f/1.'J \hutn l1m111wr111J' 

M, ,gw<>r 1f{111111fh,LJ'm J' 170-200 11111mpf.,,,'bn11f: llt'l 71."l.f."" 1{ 1urmm.[!/1'i. 

;_b111.11fi 111.11p111~urr11r"'ln1J n1-1!tn91/nr1f I; {11n2n11 "'"'jrz~""-/nr' 1f11111111b~11fiui' 

2_{'2_U1"f1111111{111J .'lb1fb'i.mp111/i {t1wrl111~1{t1mf, p11l1 /11nrp11ul (mJ/11u1J'umtfi'ii 

''I 11 7."I u1111'i. /, r /1 tu'i. p. •w/ 111 !""fl J' /11 /,LP"' {J ! "'c;, "I u1111f.111nnt{)' .'J .,,J {' 111(}/11 wa­

h m tfr'ii 1fmr111h'l111/1·11/1.'1 l""9/1 (111~11lf12u11'1bu J,,,f1krhuw1/171 ?brmfi 1fnm )' 

/1111znr f/,b11pmmtfi'h m11miu71111111/mJ.j!'l1b11, n1111'i..j! J'f,J :1111fin•/ fip_b.'J'irm J' 

/,'u fi'bt."ll.u 111 / 1111111./!P'j, 2'-111"/1 • "'[h''tbu f;l rf/i2.1" 1ffi ::,,,,,,,,,,,J,,itfi'l. D.1uL­

{t1 !"'.,,I!' 

f;l'I' 'l'""Ull'l' 111'bp l1m11"-n11 'l12m'bml1111{t1J111'l1, 1[b11f,,,,,p 'i1z1wJ '"['"'m­

'Irl.i/•L1 1/b111u9'i.f.l,,, 'ii"l'""""'t"'f' •1/i•f11uf L'l1 1111/l.Lfi f'"'l''l 2hr11f,,,,f(',,,f11f111'i. 

l1n1f"llh.pufi' ,9bJ'b'b111111,9J,,,'i, 1urli11fi9 11,,,,r 1[111u•ur111'ufi.'J r:.111'iihl"' !I !)/""" 

11ln11ml[' /,'i.{t111111l1111 J' /,'[, 'hnr1fml1119J'w'i1 ( umnh9~1111.J /,';, o'lmJ ), t:.hmn 

'l1ni•/1.'1 mm.em.'J'i,,,,,f 1lfi'l1l/, 1fpy_ml1fi 1f/111fm'i. y_br1fw11111fi6m'i.[' /, 1l/111111f: 

lJ.1'i,,,,t;.b111t. u11uJ!u1.'l'b111_1l 1lfi'isll' wrmw.J!/1'i. 2h11111fi J'/,,,t,,,'l, y_/,r1fm11111/16.m­

'i11! IL 'bn11/1y J'/11mJ': •l.Lr£Ulu1bu, .'!"' {'"' J'fi21111/111!11111J' 1f;_111l1l.L11L,'J i)bmn 

t1u1111,,,r11uf b'i. .'J"'Jl' w11111f16.U1'bmtfi'I1 ,f /11mJ'hr11f1n1f: O.t'l"IPufi y_brJ',,,_ 

1J';_wf1nufp9 t;,f, utn ,'/f,J'/,'j,,,,"','J'{mJ "f"'lu/mmp '"f'"'Ul.J?fr'i. ;_/,{""" l/'"/'J{'11L­

{i/-JnL'it{' P"'r(J.l',,,c;,,,,_,j' /, r;.,,,,,'i,,nJ' I; 1l/1'iif_h HRC 60--()5 J'p1U1[n11fi, fiull 

,r Pl "'-'i /i 1r t. ,,, ,,, 5, ,,,,,,,,,IU c;, :. .u ,,,,,,,, f<' !"'-<;, 'i.b r fi .'J"L .'J"' 'i1 fi 2 'lib l'l', "r ,..,, Ul~· 

l2XH3A "1"'1.''fUl"'I' t.,,,1rw11, 111'i.t.'u1111l t.'h t.bmht'"l mrJb.J!'iibrl'' ::ib = 

=95-115 IJ<f/uu2
, HRC=:~0-40, a"=l0-12 l1qtf uu2

, "'lufi'i..J!'i.' 111~1b­
'j,,,, 1{ I; f'llllllllflUI(' pw(ldr w1f11111.{d Jl!l'j, h f.l11L{J JllLb: 

XIV lJ..tll11 u.s U. li.P.r U.fl·U.9.U.'rPU.lift[~ 

1. bl1w11wtu1L-l 111/1'1111 ~'"l'l'.f"L/1fr11wmn11111/ ~wrnwr1.n'l ,9l-JL'bmw91lw'b mb-/11'lu1 -

l'uf{r1u-Z,, 'li2b-L111/ '1111u1 u111_iu1/b1111./JJ111 __ '11'11b11L~ 11. fl£-ptu-FJ.rnL~11tb-['[!_ 'l'"'l'".fl!'li/1 ;bur i;,u-

if L ,, UIUI UI~ t 

2. 'J.11U1/f/_r"npL'b 9n1_.f{J 1nU1/ ue17ufiurnf1 3l.1!L'iunw:rlwh L_ :,bUJu"l'" £l.tufw1l:_iu"-

1(1.11't.1 11b-Jf111i1L1'L~' 

3. ?•pml,I, u/ub,f,um/•~n/1b~1 ~•4"'1'1,1 /, '11~1Uf'1U'ff'/,I !J/,,f£'bmw941U.> "f_n'l"fmm/r 
,f/r~11n11mpnL"U1111_pw'i1 1!f'b2_h fbp1fu11f2w~ni_1f1~ b_ fb-pJU11f:_w~nLJ/19 ~-.;burn, u1mp-Z,b-11n1/ 

.'f'"-,lfl mrn1111f w11u1'1.JJ.//b 11m[1nL"urnLl'"'.I"~ flW'l_WIJ['f_l~1J,pl!_t 

4 • !Jw q,b [ "f "'l_"f'""' /r '1_1.u ['~£'" 1-{J .f "'--h[' 11 f1'h2 /,_ 9b1f b-'11m W!jn uf [~, 9 b-1f b'bw W!JnL1f J'.'I 

/, 1/b11f'l.Jrn1I_w'b J_b-p1fw1!111-1~n1_1f/!9 -t.bmn t ;wrfl.,fiumL[ JJllllllfp/rn~ 1.U["f.fnL'l11_J'bb11l!. 11. w'11£l 

:.a.11fU1Uf_Ullnm1r/11m'11 ~h-m/1n1 [J J"'-'11'111~-[': 
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IL t; ~' 11 S 11 't, ~ XV 

UU.ltU.U /un/JU c PU.fJ!lfJ .lU.J!.U.lu n/1.~3U.'rl 
.tnuu.~~~bP/J U~Rnsnq 

f>'j,l."ibu 'i.ztfh.'l 'i.m/11nr'l- U1zluU1u1UJ'i.i.f!"' J', !;.U1£.utf11 Jb.pL'i.UJ~1brJi 'l'•­

wwt'i.br/i Ul.'/11 Ultn1Ub.J!b c'i.[ilUJ'i.mJ' I; UJc/hi/i f'"'rL'i...., UIUlll "i"'JJ'Ul'j,'j,bpnuf, 

brp 'i.rUJb,'J Ul['UIUJJ!/ib zbrm/i l1UlrJrmfil /tlLbf! PUJrJ.r I;. Jiul1 J'Jirm~/i 
bJn•file' t..wJ'bJU1m1up1up mlfbtJi 6.Jiu 1'burU1l'i.brJi t!wftb,,/,.mfilUJJ/i'ii ;L,,u.Ji 

l1wrJrnL{rl Jmbf' J'lulU19bb["L t.w,f UJ{' 7/iJ',,L,f b'i, Ulf"nUl,ef1'i, ;hrm/i LllJ'­

('Ul,'IJ'w'i. J'b{Jn,,_'i.brJi9 "rhl; J'LftJi'i.1 'tz1/b1 l;r 'i.U1b., "£' "inil"i'""'k 
11

1.­

mUJt'i.br/• UJ{'tnUJ,e/i'i. zbrm/i '1UJr<>rmfi11m'i.e ftwrbtJi {- 1fbJw9'i.hl J'U1!1111-
ftnifJ'w'i. /,_ zb11JUJilzu1ftJUJ'j, ilJizn9n1/: 

.5!brJ'mJ'z_w4J'Ul'j, 1fJit.n9ni{ "in'l"flUll.:i 'lhuru1l'i.br/i mrmiu,er'i1 z_bpmft 

wifrw9J'UJb ,f/,ft/n'fbb{'f' lflU(lbffi I; pwcfwbb[ /,['~llL /uifp/it 

1) -f.Jit (0,1-0,9%) iuJ{i11uJJib "fUl('llLbtuftnrz "fn'f"fWLnbbr/i f_f..('­

J'w,erif/iiuftwb ilzutft1nilfr9 t..bmn, t..JiJ''i.iultUJbmJ' !Jf;J'b'i.mwarnJ''1!1 /, ,,,,f_ 

P"'ll 'Jk"'iulfr t.Lmw'lur J'fum.J'Ji9 t..b111n, J'f;J l_wt{tni/ J'bJ111 'j, 111_,/' I; 1fJiwJb 

iurtnm,e/i'i. zh-rm/i ~w{'J['llL[il J"L"'(" lun{'.f!f!' .J!P/. mrffuuuJp'i, "flll{'ttl'r,wftL[nL 

UJ 111 mC.wnni/_, if{mrLJ'/i.'J r:.hrnn .J!/il l; l/"'f'Jl'u/'ti11uf, \km/,_UJ11/6-u nL'i.!t'iirnJ';I; 
,/'/,J E..1m[il111Lbt 

2) µiui/_111{'"'{' .pwbwft11tflJw1fp (0Ji%·/i9 UJifhtJi) uzJfu'"J"'j, "fLU{'m­

bwftnrz "i"'l"iiumJi J'/1ur1'i. "'f'tnUl.p.Ji'i. zLrm/i ""u.J!"'.'l,r,,,-;, /, tf/11JUl'i, 

;'i.nrt:./i1f bnLJb...,bu J'bJ f_Wl{tnt[ 11.urJrUl'iWuf I; Ul/llFrlU.[!/ib zhrtnf'l lun{'J!f' 

i/i tnU1.j!U1bm J', 11tum/1 t_/r J /111/11uf /,_ ,'r Uld {'UJbnuf, "'il J'i.mJ' I; 'i, 111 / 11 -

'i.wftm'i. i/_/ii..wl1nLJ, /,[:lb ,,_lnnuilf' 'i.rrr•frul"'lJi/U1•) l;r• Ul"iut "'!'j, 1f'i11,, ,f I; 

f/>l,pJim111~"1l'"l/i"'"'l/i'b i/_fi6..,,ftnLJ', bf'b pwrb-iu11/•/..,J- ~ {'' ""rP/im/' qf-
0.iu~m J': 

l![ilb t;.u,JbJiumb'iip U1J'f Jh{Jn'}'i.bpf1' w"iw "fUll"l ftb£1/,U1, n11 ,9b­

J'b'i.im1U91nJ'f!.; nr"I'"' brl1"'r u1knrz, {JUJ'j,/l 'itumnrz. t..wi..m/u 1/111w'i1'l""/nr 

/,__ Ul'[Lnnmnrz o"ib/11u9Jiw, nL'['fUlft/i uiifhtnt"J- I;. J'mbU11fm'i.'l-, Lrp t,Ulrll I; 

t/i'i.mJ 9bJ'b'i.mLU9111 J'f.9 t;.hur11 umr•n1tmnLrw1'1 ftmr'liur/nrJ'w'i. t..UIJ'wr 

J'/i .f!LUb/i "''j,'l"',f 111.m._.,lf! tnUl.[!Ul,'/'j,ftl /,_ ur.un.L9'i.bl ('iinrJ'wfU19'i,/,l, 

.tbft-brl/"L ,,,'j,'l,,,J' J'/uu1}: Fuilf"'1tw'i. I; J'Jiw1'ii yf,J'b'i.wJU9 J'Ul'j, "in'l"fUIU'f! 

1jrn/uU1rft'isbl pwrblwif1!w'i. "in'l"i""nni(, "'Ju/i'ii.eb' ,p/it_ wJj11 wJJi'i. "iu'f'"L­

bU1ftnrz "I" 'l"i wm Ji •fin/uUlrL'i. 1/br 9'i.bl p.1111/uzrwr .[!UlbU11tnLfil l"' J' p UIJ/11w­

d Ji'i. UJ"'['nLbU1l/n'l_ "inrz"iwm /1 1twurU1rhL J'w1tU1ilfun1J', Ul"fUI ftJir•w'fnrJif_Ji 

if111l1brJ.mfdU11/1'ii wil1riu91nJ'c: liJizw ~' 9bJ'b'i.mru9J'Ul'j, '1-/;"i.f!""J' "'r-
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"'UI .e/1'i. z_Lpin" 'tUlf' c} f"'L{il J 1Ub /,_ fun 1•.e/1 E..l 111 {JI Ulb ,,, UJ rpl• 1• 111 [ii I"' 'j, l! 

wt/btf. J'bJ f;, .[!U1b ilwftUJilfuilw'i. 'lh"i.f!nuf, uml1U1[b ft•urbLJi I; U1UJU1~ 

!}11191/UIJ r:.wdU1('b[1 n(' /unr.e/1 ::.w1fhJ'tuUHU('W(' ,/'/,J U1.frmfil1mbb uufbl/i 

';;"iu111111tljusr:;,rn111fU1{' J;, .eiu'it l_m:/rJi9 U1t[bLJi .fb,} i..tmfilJ11Lbf1I 

(l•ntmflJmb rn'i.b'i. J'U11tU1J'/11ilw'i., w1/l•t/i 6.Jizm' 1fwl1bp£.m filwJJi'ir 

if/uifrn'i. 'j,"IL11mu11tntf J'w1tbrLnL[ilUJJ/ib mw.pm,9J'"'~' t..bm/,J"'l Jb{rin'l-'i.b{'f!• 

1) /;tb1tmrw/i'i.'1-111l1y/in'ii U1U1.f!1U9"uf' pwrJ.r t..1116.w/r1nLfri1w'i1 r.num'i..e-

'i.br/i "'12. 11 8""-' 
2) l;ibftmrUJl1n'i.urmlrww1Ji'i. mw.p1119111J', 

3} 1futltbrJ.1n{rim1fr'ii tnU1.[!ut9nuf /,_ ilJi111uf laLftm11nLf,,n{1 1fl.r_, 

4) mw.p.w9ru J' 'JLU'lU1/fr'i1 mJr/i1/• pn9n1/, 

5) 1fUJl1l1rl1m flUIJfr'i. 111U1.1J•u9wil' J'U1ftbrLnL(i11u1/i'i. 1!/,,Jw'i. t:.wJ'ui,,­

t..utt•/wr) !1m"IU11'/i i{wbbwJm J: 

ltuwimpfi ~mG.litUjllLU r:.w'lnr1•/111 J' I; l1u1111111r!.·l J'UJl1brJ.mfilUJ.1/i'il 

lnUl.J!t11911Llff! nrr11/t..bmla 'tlll"flU(I{'_, UJ"'f.Uf_Ullfl" .ffrtdLUb 'l__[,f',fUJlltn/ii..Ulh/if! 

f'Ul{'J.f' t!IUJ,pUJ9i/_wJ q/1i.rn1tnuf, Jjr 1f/ir_U11/w1r t, n1•b m'i.Ji pwi/_wl1w'il 

P"'f'J.r !hf'JU1111i/_m{ri1m'i. m'i.wftmfi1111•'i11 ~'{'"' ybrrJwu11/_t1Lf1Jwb 'l"f'rJw­

li/iSl! J'bJ I; Jir ""'LJ'w'ir /._ """[! •/'16.11111/i r_l'[''f1Uumfii..m'i.'i.br/i 'l'fUIL/i 

111mrplq111Lfd 1w'i. z_'i.n1.t:.[11/ (.127 l. ~rJOO~ ): IJ.i'I- .fJiiUl'/'uJ/'"'-'' "i"'l"i"'urb 

'J/;1"Ull'1 tU('UllU.J!/ib z_ltf'lnf! UIW.J!W'i/tlLd I; tu{fl...,,'111/i {/IU('{,. rl1uJ'mb1111tU1-

lf/i2n9m1f, nr_ /11nr'.f![' ifi t..iu119'i.11uf "''".f!"'bml ilJi11t.L. ftr/im/il1wll'u'il 

1t!Ju1Ll'l!' lJ./i1111 \burL. ,,_J,,,-,mlb m'i.JJii'_UJ"lb" 111h11:u1{tn/11t[rnil I; uuznb9'i.nrz 

.t/1zw1/,,,Jr• "£'"'"'[ 'i.m uwn1nJ I; /,_ J'w1tw1!/11i/_nuf: 

U.1,, 1!Lf"nr1-'i. m.'is/i 2"'"' filhrmfiJJnL'i.'i.hr1 !!/1 t:.mr_nrztf_mJ' ftu•f''f'"­

•/nrbl J'{11J'w'i. /11np111ff JnLDf!, 9wJf' I; U1[11nu111-rnrzU11tLU'i.m[ilJmb{'_r 1fhJ I; 

lt.,,"i"'{'" l1nr11l111nc1 Uwf1w1'i. lrwtwb.f'f! zmm Uf"-'T"l b 'lrbflk pU19u1ltw1mJ' 

I; U1Jfr1Uu}'l,,uq{'f/nLdf1 IL o.e11/i11m.'J"'Jf!1 U.111 Jbfiln'l-l! J'wl1U1ilf11J'U1'j, b"i1u-

111wl1n1/ J!fit I; ~Jiru11u[m1f: fi/,,'l"iu1111b 'l-hmwl'i,f,rr• ft111Uf"'l'/r tjw'i.'i.1n'i.b­

l""J' C.w-6111/11 mw.[':w91/11uf b'j, 1ndpn7pnL{ifJutJ';1' ftnJ'.,,'j, b"iw111wl1m/: 

U.glrn1llt!,[imJ~(i m111!1z_l1 rngntj 'i.mi'i'"ib" t,,,,i"'lifmJ' I; ftu•ri.. J-,,,_ 
J'wbml1wifJi2-"9ntd lllUl.J!Ulfjbbl "fn'l"flUutb 'ffJ<nUll" Ul['lllUJJ_J"b zhrrmf! 

r!f,'j,l/,_ il/11rlu1'ir 2brrf.,,,,1nJi6.111'ul! /, qwwwrbl J1,,1t1uilJi1nLdr fl'w1tw1f/umd 

r:.U1znrz4,,,,r 1; 11.,,mwrbt ,,,1,,_ P"sfi P"'rar tbrJ'U111UlfrC.U1'i./i 1-;,,,,,::.1i1 
( 9100CC)1 S! hr·' tu ,,,,,,.&iu"i1'i.b r/i P"' ,.a,. 'ff'IU'J-Jib'i. mfr "fUI JJ' .,,'j,'j,f, l'"LJ' 'l'l:w­

i/in rb'i. J'hJ111'i.mJ' I; JUlrJ'Ji'i.'i.Lr/1 tbrilU1ifn/11U1'i.uz1tmfi11n•be1 fl.I" Lrzw­

'i.wlini/ J'wl1wilfumJ' 1twmuzr111J f,'j, t.uzmw1'1'i., brpbJ'j, /,_ ubr1/iwftw'i. UI/'' 

m U1 'If' m [ii J nL it b b I"" J' I 
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U.1rfrlfr pn9{! (ufr /un'[ 111/u14fr r:.bu. .lfrwufr'b) npnz_ "'I'w'f"Lfrlt..,,ff' 

,Z_W[«fnuf b'b 11bmuil'1 h/(,,,,,,J',,,J'p r,,,,,f, [!'b1lt,U1ff'"""''ll!• ''l'"{:,bln•/ "l'nz 

t:,[,,o,,,fnt""f"t'"'j, r/pw ('h4. 100)1 'Fn9'i.. "'l'"''fnpl1'b mw_pui9 'bm.J' I; 
11

hwuilfr 

J',,,4Lrb"l'• '1u4 p_mp('' u11mf;9'i1rnJ'. ut/1l"ffrunq f•t'"''t"f'd•fnul I; ,f,,,~,,,­
•f/umJ'l': fl.111 "'t"/"'J' I; 'bu1!.. "'IL h'lw'h,,,frm/1 

f 

t1i. /OIJ. </ow11"',IP'j, "'.!''" t, P""m/ 1.,,, ... Ul[•·'n'l , l '! ' ' /< <' I 
l'L ~ "I. 1 '""1"'u uumls "Pi"'"''L'"'l'.' 

"fr, /,,f Ul~I /, f' I 

lf',,,'J,,,J'fz11lw'i, m/11 L1lm'bwf/[! o"(bp.,,mnrrfr9 "{wt:.ru'hl 1111f I; 1fJ,,J­

•Jr n /
1 a,,,,, 'n{d ! m 'j,, ::.m4,,,,, ,,,4 ,,. ,, "{./!"LI' 11k,,,,,, LI· ,, w4b r"- m(d,,, ,,.~, . J',,, u l' 

1
1mr11 'l I; 'bm1'hfru4 r,,.,l'fhl: Uw "'!" b'lru'bwlrfr f./11f'hw/1,,,'j, p1.uy1uu,,,t,_w~1 
~'"L 1f'b /;: 'frfi/wp I; 'hm/, 4•uhu'bm1_nrbl 1lfu1f,,,'j, /un1rtn[il/mh(lt lfp

11
/_wJ­

?""'"'l'j, m'bL'bmJ' I; w'hr:.m.r"'l.""'' 4wrdrn1fd1m'b' mrf!"'l zbr''"l' ,q,,J,ifr" 
"">Ul[lklUh J'/11rf. 111 <J z/,f'UI(' L'hfilwr4•/ncJ' I; wwrrb11 u111m/16.iu'bfr 1lf.11111lb71t-

,f,,,";,, ll.!'f Uf<UU1b1Un.N1/ 1fw~wJ'fuJ',,,'j1 IUJU J'f.fJn7{! c{•t_ I; 41'rwnr/_uL1f1 

ffl..{Jn'lfr 'fl""'l"''j, ft. 11 '1 1!{! 4m1w'h.f'fr "f"'I''l."'f"Jm'i1'b /;: fl.!" '1/,''l·f!"'J' r:.w~ 
•nndl ~"'!'"'j,.J! t.fr "{,,,r:,,,,'i,p_1_m J': lf'bmw'lmJ';_u,/1J'u.'b !'" I''"J!,,,'j,l!'"I' 'l"l'­

<Jwp,,,'b Jl11n,,,1l'hb11fr J,,,,.,~9J',,,'j, r:,..,,r,,,r 4frr,,,nmJ' I; U1/'f"f P"'1 r,,,,
1
,,,'j,.J'' 

laf1lpnpn1~mm.u 4..,m,,,r.Jn1l J',,,t,_,uJ'/uJ',,,'i, b'fw'bw4l! '""'"£'"r4bl I; 

.fr'bJb'hhr f>. ,!!.. B,,,,,'i,,,,'l"r"'1ut,_fr'b1 'fbur"'ll! mb'lw1/rrr•/11uf I; l;l'14mr"­

L{•m11uf (opfi"h111f1, 5°/o Na2C03-/z l"LJm1(<1niJ' J 4,,,,r Prrrf.mJ' I; 'hpur'bn1_ 

?,!,,,.,,,,,, [' 
I f;u,,,,.,"?) ,.· _..,.,__--+---. 
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I 

lL ,J,,,,,,,,!""' nr"IL" r1iuurn11: .:,,,_ 
uw'b.f'/• 2'lfilui'tt i/ruiftblfr" l;lh~­
wrnlfiqfr z'hnrt:.'1r/. 'f""'"'Lfr ('1=­

"'"'ffr) J',,,f,brb 11(! "f IUUtr/. rnJ' I; 
P/1111,J'j, fr p Ill r1114 fl IU tpu'b(iJ ffl' I 

U.111rnbrl J.U1L111p_111'bm rf I; J'btJ 
'1frJ'w11rmf"1m'b, J'uit1brku{! r1,,,r6. 
d ,,,J' iu'hiu4111f!h flw 9.['1nJ' utw.ew-

'i,,,, ,f I;: brp 7bmww P'"r/."'ft.,,,'tfr'h 
"''".f!'"9"l !;. r:,,,,,,,,'i,.p't ui'br.,,,,,,­
•/mJ' I; !.. '"!""'b'l tL 11hmww 
tl1U'1.llLJ' m.. J' UJ4u11J fuq l1I J' I; l 

ff.Ju J'bfJn11£! {Jbf.. 11/mlw [WJhnpb'b ~fr 4fr1u11n1/mJ', ,,,,,4..,!'j, "{f'"­

IfI'b11/11/ J'bfilm'f /;1 IJ.1'h r:.'buipuu/npm{dJmh I; "'"'Lfru r:,..,,fbJ'wmuip"'p l..fr2m 

t1111'bn~11111/nrblnL 1lfr1J'ui'h funprn(d1m'he, ui1/mnJ'w1r1,,,9'hblm ,,,J'pn'Jp_ J'fr11lui";, 

"{ pn,g'111 f!• r:.bmkUJ"f h U' ('UlpJ..pui9hb ['1L Ul/llllUl'frn 'f '"'flllhmfil !"' h(!, f'"'9"'­

'"" J' /; uulfr1111J'bm'l/'~"' J' {! f.. O.J!llfr•tUl9nLJ' (!I 

la blimp mlp1 II m lll4. mm J ~Ii b 'l"''h1ul1r11/ 'lb LlllU "' ,, w~br!. ,,,,, Jb'b zb rm fr 
"'"'l!"'.'JHLJ'f! .r2,,,r1hl I; "frn:f>. l,. •!,. 'J.l.blfr'bitr!' U.1u Jb(dn'l-mf J',,,/1brL­

.• ,.uJ/1'b zhf'W{! lfll'1.J'Ul!J1.nLJ' I; r:.mJ'bdUJIJJIUPIUP frurb rfturfU1hUJ4iuJ}p_n,'JflUf1 

hp/! 'bpw 1.r"'!"'f li-8 u,tlp'i rur"''l"'filI"'J'P, nrrnz pbn'h•fwJJ!fr wm4, 

'll"r"-"''' I; r:,,,l"''"''tf! (10 liq' r:.nlnrfiufrfr 1 utr lw1'bmfrl1,,,'j, •/riu) /, "rr 

2,1(<1,,,!n•f ,,,"£9 'bnLJ' I; J'bJ 111Jf1 (.J00-700m r:.nln•fmfrfr 1 uu l"'J'j,,,,_ 

[ti l'"~') !.. 91u1>r lmr1lm'b ( 2--6 tlJ r:.,,u,,,'t.e: 

'tn'bur1114mfr mb'!f. ,fbJ 'ffr J'w11rmfdtui'h z'hnrt:.frif, 1Lm1111fr .lm4hrL­

</nr{tluitfr'h J'mul' 2-3 tl\f fr•nrm(.J1uiJ'p "'"'J!'"h1nJ' I; J'fr'bt_L. "f"'l"f"'u.fr 
.r1u,r,,,'b tb1.,r,,,,,,,,fr6.w'hf!, t.. ,,,1,,. zbruie t 1•9 w'b r:.wr.rw1,,,,'b.pmL u,,,,,1;9 __ 

4_111J' nL J'/urf.mJ' /;t ll[Jb 'fb"'"'lf! J'btJ !;, ,,,u,,1.9 ,,,.re 't"'I'"'l I; 't"'"""r-

4.bl 'hp•u J'wpJ''hfr m1u.p.w91lw'b r:.uiz•/fi'h: 

fJ.1u Jbfln11l! frr 9 ,,,Jr "'rur"'1II'"'l,,,f1ui'bm(d1ui'b "fuiurl..1unnrf V.frrwn.­

</n1J' I; J'/i"'/'j, J'w'hr ukpfr1114w'b "'r',,"''fr"'PJ"'h J'hp_: Ufurfiu.t .fw4L11b-

1/m1(ill! ,,,'i,r:,,,,,/..,uiup1111u11fr I; ~wr<tr111'hmJ' (r:.iurLiu'b J'fr11_ui<J ,r,,,,,(' 'iln1•fr!J 

I; "'"'.f'w'bnul J'fr1J',,,'j, rf111J'iu'biu4 !.. .t/11U1J'b'l.J'1_mJ' "'"'I'Pbr uiuurf'l..w'bfr )1 

"'"J"'hJ'f! r:,,,,,fJ,,f,,,,,,"'P"'I' m'hfr "f'urq 4wn.mgrf111<J.p: 

•{bpf! 'blt'"I'"''lt"l_,,,J- P"lnt• J'bfl,.11'hbrl!• "'"'"£fr'h 1fb{dn1fr ;.,,,,rJ,,f,,,_ 

urmfrl1iuJ'p1 'fnpiJh111fl111"£,,LJ' J!fr} /,"j, f11'r•l'lll/mJ'1 ll.r11fr J'b.eb"£1112f1~1,,,~iuh 

"'{'"' "'11I'"L{d [nLhhbpmJ' J'ru~wJ' /um J' [! f.fr J''hmf[111'h ,,,.f ft"'"''"I''" J' J,'j, /; Lb4-

ur ptufr'h11ml19frn'h uHu .[''"SJ' tub k'f •uh w4m/ J 
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3. lflll1U.lflurlNfQ flUPD.P Z.ll~U.JunJ•P-SU.'L z.nuu.1,.P.i1bPI• 
c~z.z.) trt>Y.nBntl. 

llt,, JLfun7/• /;m{Jp1L'i1l' t,/nn!. 1w(i1 I; 1 lJ' wl1:uJ/,,./n7 'll"n"'l[' mLrim· 

ifnt"",l /,'j, "f'l'j,(J.f, "f"'f""l'"'i\/, u'i,.,,,fL'L r.w'lnr'lfrl/r Jhy_ ~,,,,f u1f1u'b ""l" 

'1'"'11•0 "'"1nr'lfrlfr ,,,,,,;,, nrl! 'tnli/nur 1; ft,,,,,~,,,n 1., l•'h,1 111~m,,rn•f ::.n,,n.
1 

f 11"f'J.1' f.1u6.w/1111L{J J"''b r.n 11m'bl'f! p'b11'nl1mnuf I; 'l/;m w 1nuf 'j, 111 Jh t,,,,t;,,,. 

/um/il1,w'b Jpf'~'"(/rh .t:;,.,,,"'j,J" nl'l'' 1111/r'b-l;fpbl;m/r (,.,,J,,,lfuuJ'b, ~b'bm/<n• 
'tw91/111 ,f l; 'll"""'LP J1ul1l1rltm.(<lus1fr'iJ 1f.,,1111uf /, 't'"I'{;,, d.,,J,,,'j,us/

1
,,,,!Jrin-

9111J nrn; /11nrru{<J1wJp """J!Ul9'b11uf 'lhurui1fr '"l""'".[!/r'b zbrmf!l Ul1fr'iJ­
l;!fib~,,, f,/,/,nLJP/r /r'burh'i,.,/,.{111{tJJm'bl! l11u/11ijwJ I; i:.n11m'b.pfr l:,

111
fw1/

11
m. 

{JJrn'ii/1.'1 1 f}f'.j!"''j, f'"'f'dl' I; t.n11us'b./!,'1 r:.w6.111/11rn{tl !"''i'['' 111(i1.[!111'i, 1/m,/!f' 
l; hf"" 'i1bp{<J1111/nu'iJ9Jw'iJ f!'b'lm'bw~n</JJmhf!r 

'rLuru1Lfr Jfry_fr'ir /11nl''"fiiJ•n'iJf!, nputl,,1ni/ m'ii,g"i1n1.J I; t:.nuw'ii.pf!• ~,,,_ 
/'blfr I; f!'j,'lllL'hhl r.w1/w111ur 111w.pw91/,,,,}, n<umfr /, J'{r:,,fwtf 2brmfi /u

11
rlll­

fi1JnL'ir: fl.1'iJ l1w/mf wJ I; t.bm/, !'"l r.p1l'hm~w'i, 'lnrJ,,'i,'irLpfr!f• 

1. ~nuw'b.J!/• t.w6.us/11111[ilJ11L'bfr91 flr./!w"i1 (""l'i!f' I; t::.num'b,[!/1 t.w-

f.,,,/11111{tlJm"i111, 1u1'ir.wu'b 1/rn,/!f' l; 'i'I"" 'bhr1{Jw1/w1'irs1fm'ir funt'"'l'J"''bf'., 
r.bm!.w"I/;" [, J/11Jw'ir /"ni1111/tlJmhlr: 

2. ~rr11w'ir.efr t.11n11mfil1m'bp91 fJl'l''"'j, 1fbr} I; t:.qnrn<{JJ11Lb[!• '"!'i'./!w'i1 

'lb"''"lf! 111i/ {IUl funpnL{J J•uJ p u11f b1fr UlflUl'f l- "'"'.f""'j,,,LJ: 

.1. 'lJ1rn9b11p m/Ln'l111fr1!11<'ir/1.'J' t.nuw'ir.p/r mm// "f"'t,/,l"'- ,fwJw'bw/1111-

,fpftr9fi,'J: fl,n.p111'ir bl'V'"l' t- ''fwt:.1/m J, "'l'ir./!,,,'ir /11nru !; mw./'wbmJ: 

4. l•'ir'l"dturn,.fr 'irl•111.f1 "fJJ1wf1 /, 7li11uu1/r 1fm~l.rb111tP/• 1t/•y_"- k 7w1} 

t:, bnw1/" f""{J ('" 'ir Jr.'!' 

ii, 'Nilr1w1fr bJn<fiJ/r p'1mJ/il{r,9' hf'"' l;/!,/Jm/11ul1w'ir 'lfrJu11f'm{J1m'irf19. 
1f,,,'l'irfruwl1w'it t.wm~111{J1111 'ir'irbrfr.'I /, 1uu'i.1 

'l•nrJ'h'"lt.u'b,,, ,f 1111
// 111 [ "'"!""-filJwJ"p 1!/11.fm'b r.,,,,r'"!' r.n,11n~1.f!fr C.111-

-6..w/111n/il!"''ir[' nrnz.1111! /,'J, t,f;rn/,!"'I ruu'i1111~hni/' 
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~-'ir >:.n11w'irl!fr fd.,,1/1w'ir9J"''j, t!frrfr"i1 /11nrm{Jtm'I1'b I; (Jf111lw'b /11nrm­
p ,,,, 'bl!)' 

C-'t' (,.,,Jfilf wmui~m'i1111 {J Jtub 'ln/•Jutl/Jr9f!• 

ll'frr_lr'b .[!w'b111~mfl1mJp w1}{u1mJl1'b "fwr111'bw~11'l Lt 9mrfr ll''lfrl'· 

•/"") "ln'l"i1ui11'b!;rfr t.w1lmr :.?0°C-m1!' 

J'J', 

"lr11l1'1wurfr ifbrfr'b l1rrmfi~wf1w'b ~bmfr,'J wifblfr pw11J.r zLrJwu,,,fr­

{.,,,'itnuf, brp: 'bw 'lm'ln/11LJ l- UJnLumh'irfrur/r i/fr6..wl1nul, 1fw'l'itfrr"u!fi'b {tlw-

1pw'bsbLf11n{<J1m'ir'b q'['"lfrnrL~1 ,Pn.J!rw'h1nJ I; Lt JfrwJ,,,J,,,'i,,,,~, f''"l1Jp 

t_brJwumfr6.w'bfr z'hnrt:.fri/J mbuw~Wf'Ulf' 'ffrJUl'ff'11Lfi1JnL'j,f! J/,,J tw1/in{ 

J'bJus'bn,J, nr/i "lwurtuu11nif /11/rum wi.111J t- t.nuw'b.J!fr /ilw,Pw'b9J,,,'fr fun­

[lllL (iJ ! nL'h (1 \ 

600 .r.i•, 
''Fq= v f uu 

'l-bm.,,l'irLrfr w1u h'l.,,'fr,,,~mf l1w•"'ul'ifn1l JfuJw'ir <>"fmfrJwl nlulfr1lfr 

J1w'bn'bw1{nrn<Jf! pwr'I /11'b'lfrl' t• ll1'h l"LJblm. t.wJwp .t:;w6..w/u ,,,'j,t:,l''u­

,JJ,2,,, t- lfr'bmJ ~unnwpbl t,,,,urmlJ t.hmwqntnm[il1111'b'itb['1 '1w'bn'itu,.{nrbLntJ 

t:.nuw'b.pp t.wi.w/11n1{J1m'b[', t.qnrm{<l/n''b/1 /, "f{'n9b11fr ur!.n7m{<Jjntb[!1 . .::w­
l_nt/if.11LJ I; 1t{11Jui'ir {unr111{J1w'i1[' r.utu9'irbl 1lfr ./!"''irfr urusu'bhpnf''l'"ltw'b 

J'frLfrJbmrfr!l Jfr'itt!. 1lfr J!'"'ir/1 "''""'irlw~ JfrlfrJlwrrfr: !..ru6.w/u /i::,::,."i1l,rfr 

Jfrr:.nfJnif ~wmwr1nJ /,';, "f.n1l"f"'111fr 1lfrl1u'it9fi~ "''".['"','/nu/ linJw'b 'b"lui-

111 w~11i/1 lln. t:.n11w'ir.p'itLr1• o'lmw'lnrr},,,J L'i, 'bwlt ,fLmw'l'irbr t.m1kl'"" 

t.w1fwr1 

'l'bu1u11/r wJf'n'lP. Jwl1br'""'J{J11 t:,,,,ijmuwpU1}_1111/1 /11npn1 fltw.fp miu­

..P'"s'irLl11L /, Jj11b1'" t.wJwl' w'ir'-rmJbzm I; lfr"im,J fi'ir'111Ll1mnrmJ w1't 

"I'"Z iupw'f 111 /il 1,uJp "1"'""'9'bh1, >:.m~wn111l1 '11'"1.J!"'J, 'irr1u /1 /r~"f"''t"in11p 
UJf'l111Uf/bb111rnhnt{il JIUh llf Ullfl{,,Wnnr/_' 1f /rt ntd f'. wht:.:rH/111UW{'W}_11nft /11n r1n­

f11 w1f p I; mL'l/1 m'ir/;'b11uf1 

lf/11Jw'b r/U1J111'hw/1, '"/" brl'u'b1ul1ni/ m111.p111,c11fm'ir 'l/,"f./!nuf, 11uin'1-

911L1ff! un1/nr"'P'"f' l1w """l'n1J /,"i, t.mu1111.~ r.IJJf'J'"f'/,9,f'"J l_f'9"''bn1/, nt'f! 

f1nt1f11LJ I; U"ff'"t'•rr &111m r.whu1/11 pb'fm~llln/1£!. JuJllUIJnt.rl I; /,' nr"f"U 

""ll'l'Jfrr: t;1,p 'l~m"'ll! J/,J I;. 1l/11rlu1'i.t JwJw'irw/1 uw11h,gmJI' f1111r'"I ~ 

~wmwru/_bl 'irrm JwrJ'irruf, fr'b.p_'i.tmpm/iJw1•wr1 ll.111 '11,"fl'"'J ~mrLLfr I; 

Jw~wJp11/_n'l '}Lu11ul[' m'"J'.'",'!'ir/;l '"J'ir"lfrufr {11nf'w{J/111tfp, n{' p~1,/!~1nr_­

{'nLJb uumb9Jm'b l!'b{<Jw9J!""l 111&'[/• nL~tb"i,.,, hwh fr'ir./!'irwJ/11wJh'l1l11LJ: 

11nt.wuwrw~ Ju1!11111l/111/1111J- •1hmwl'irbrfr J{11wJ/,7Jm.I1r (9wJp) l1w­

mwpmJ b'ir ~ui'J /l~Z,-'irbrni/, ~,f,J 1fwnmpw'ir'irbrnulr 

t!mplt[1 11.wfim!unL~JW!i flnumltJtl1 qbGrr11,umnpGhp(l ifr'irn,,f t.'ir J/,­

J!b'itw1w~w'ir /, lwJ"f.'"Jfr'ir1 U'b./!b'irwJILl~w'ir 'lb'irhl"''ur"l''irbp~1 o'lmw'l"l'J­

i/.n<J b'b w1'it 'lb"f.pmJ, hrp w'ir'.rwrlh2111 1!/11JUJ'b /11npn<{<JJm'b[' 2 tftf·/r9 
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1in/h[p I;: 1111u'i19 r:,,,,,m'ii.pp r;..,,f:..,,/111n/J ['"'j,l' r,.,,,,'j, ,,,_,[ I; 500 :-10000 I} g, 
t,'l"f'"'fil!"''j,l'' i,:5 +-2000 lpJm: f]p/fm lftf-j19 T".f'f' /11npm{cl[m1fp 1fmliw­

J{11mJ ~""'""t'''L"' 'l-h"l.[''nJ o•f"'LU't"{'J,[uuf b'i, l'uJ "lm/p'ii 'tb'iibr""""I' -
'iilp, "l'"'j,9 ;,,,,,LU'i,,p} r.w6.w/m11/dJrtL'itf! r:,,,,,,'j,,,,,f I; 100 0()0 +-li 000 000 [, 

uu[blp tig1 fl{""'j,9 r.qnr1n<{iJ["''i'[' 111wu1m'ii1[11uf I; 1,ii-...-300 lplm-jr uwl:,­

,f,,,'j,'j,br,,,Jr fl/mt.!LL1'ii111~,,,'j,,,l'b'j, r'ii11m'ii.jw<} I;' 1f•n1p11/11wliw'i1 :,,,,,,,,'j,l'P 

t:;.w-6.wpunfcltm'ii[I t.unfmrht l""l'J.['' lt'P 'j,,,, .'JOU tlg-py 1, .,,1,a1, !;. -fl.,,, 7 ,,,_ 

.pmJp'ii um/n['wl1m'ii •/•nqm/11wl1m'ii t:.nuw'ii.p'IJ/,l'l! (SO fig) 'f"""",f f,'j, ywJr 

t:.111£.111/um[<f1w'ii :.nuLU'iJ.p'iJfrrp /cl1[p'iJ ( "'f''f['1l 'j,IUflbf'111f{1J1'i1 r:..num'ii.p~I /, f'P r,,,,_ 
C.m/um/iltm'ii): f.::.,l,-'iilrl! Pl'l'j,.'I r:.hrfclp'i1 pmdw'ii1[111J &'i1 b1,t1,,, /usfrp' 

!'iOO-~-SOfJIJ i1g' au11'iiw1p'ii ;:,,116.w/11,,1/J!"''i' /, lSOOO :--.10 000 OOU fig' 
""''IP" t.w!.ru/111n{JJ,,,'i" fTLUl11111J'fu11ufl' t1,,,1,bLf1 I; /r"''l"f'.Jhz 'j,Ulf, ,,,1,'_ 

'fJ"'-'iimpl11wl1w'ii t:,,,,6,,,,/nm fil !"''j, :;.,,,LU'it.[!'i,hru•f• l'"'/{J "'!'I- 'l-b"l.f!""r ~"l"'­
i,iu'ii2tf/1 1f11<J11u}w1/111L ~"'!"''ii.[!: f~mf'd!' (nw7pnr.wf.w(um/clJw'ii) r:,,,,,,,,'i,J'­

'i1brp ftPl""'"",fl! Jh<> l""P"1 /clhfJLw9'ii,,uf I; 011 mw'l"f''~i/n'l_ fr"'J'"'ii.['p 

f,"1."l! k .;,'i,"'l""'f"r"'IJ!"' 'j, I; mu1l1.,1 1. " I ' r·1. 1. •'-'' r· ,. t'f""'l"f'""l'n l""" ''"J'l' ' t'll'-
1 I? ,fl,m11/1 1r1Luu'iiht'"r'l-",ff,,,'i,p /1111-

,,.~ I r"'1c11,,,,r,. ,rwt1u,,rt,"" 'r, "rr· 

J 

),J,. 10'i. U'uiltwd/111/m'u db:l'h-tu1,rml1m'"i1 l''"l'i1/' 

'mt\w/11uL/J JIMh ,.;it1'UJ~p1sLpfr 4m._1w-efzp[• .ci/uh 

1f W ( pt1tn 'I.• if/• l~.fl( II(7/1"11[1} J 

Z""" ~wr1Ln11 (; 1/1".f'I' '1-b"'"'l­

'j,f,l'P 1t"'J 'l"r''P.f''i,b-rp r:,,,,,r,,,I'' 

'IAt· 10.1-1111! u1r•fm.t t •/_,. f!J. 

•'-. 11l'"l'1-P'iif1 J/,.pb'i,.,,J,,,ft,,,'ii l'"'r­

al!r' t:.1uf..LU/t1m.f<l tm'ii /:,nu111'ii.J'-

'j,brp ftm[Ulb,p/1 u/11hJ 111'ii: lr,,,_ 

[U1b.J1f! :.p1f'i1m~w'ii111_J f1LU'ff/1u­

,'J1Ud t- /'"'fa[' ,::,.,,,6.w/11111_fdJus'ii 

::.1111w t1.p'bl·1· P 'l f,'j, b r LU 11111 I' p 9 

(1), nr'ii 111z_/11111111111J (; (;lb~-

(2) ri. [ -- u t'l'."9"' ) 
inrm'iiuif nrJLUllln{'p/J (.1 ), nr'is 

/•2hy'iim J I; r,,,,,,,,'i,.p/1 l"'f'""f[' 

IL rwt'"'l"''t;'ii1111f 'iirw ""'f'' 
11n'ii7b'ii11LUmnr[' ( 4) l1w'1n'iiLU-

1/11r1111f t- ,1t.'iil1r•wm11rp 111zpu11-. 

Ill UI 'j, .j' f! I 

111L'l'"'1-l"f"'J t .J'wf1w1f{ui/_n 'l_ 'l-h"'wll! (a): 
(,fl. 104-uuf !l'"!,'J (; 111111[wJ l""J'"l"'i/1'ii l""rf1r r:..w-6.w/11111/cltw'ii '>n-

11w'i1.pp "'P"l"'JP'ii ~"'("''i'.['P 11/11f11l'w'ii: 1,,,,1,,,'j,J>f' f'-LU'/~"'9 ,,,,} (; brh.p t',p1f­

'it,,,f1w'ii ,f,,,,,f,1•/•9' 'l"''l"'utt•n'iiw[p'i1 "''l'/Plf'.'J' ,1b'iih11111wnrwJ/•'ii Juw/•!J /1 

lllLUJ!"'!J'j,"'I f[n'iimm-/'P9• n11ml"l 1-'ii 111'ii2111111fi1'ii (;, 2-c' wrw'iiuf/inr1l'm-
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"'"['['• 11111nl•'l_ 91u'ii9p9 blfn'z /mwfjimtl (50 Hg L 2.20 /l,,,,f 380 tl l"'l'"',f 

m'iih9n'l_) ,::,11ULUb.p(! h'ii[dwrf11_md I; Ul('UJ'iiufPnr11fLU9tf1U'j,\ ~ .10 000 tl [Ul(l-

1fw'ii, 3-t!' 'l'"'l"''"r".,,"'tPr, L"''r"lbr (uuz'lPl'iibr) h'ii, "r"'ii.p 10 ooo tl 
f'"'{'J.l' l"'f'Jw'ii 1frn1pn/11LUlfu1'ii :::.nu1i1'it.f![' 1pn/umJ b'i, Jnmusi/_n/'"'"lbu 

'lnnJ'ii [LU{'1fw'ii r.w111nu11n1n'ii f:.nuw'ii.pp: 4-1!' 111r1w'111inp1fwm11r'iibr b'i,, 

t~~ 101. /]'1-u~w1!/ud1u"l1 1u.u11A[' ~UJ~mfo1n1 /fJJ'"h t.nuu/Lpl1h11/1 111/1·1Jm,t/1'11 

l11u;1n'r11!/' 11/11bdw, 

"f'"'ii.f' ,,'iJ,,uf l. z/.t1,,,9'i"" J /,'ii 'l"''l"'"'l'"'1'iib1,p lt"''""'J-'ii&1,l', 5-l' '1:1,1,t,­

l'""""t""tl'~' l"'J"I t-. 11r•/1 ,,,r,,,,,__,,, ,r 11ml1z.J1[11uf I; l'"'l'a/' r:."'-6.w/11111 /cl1w'is 

1/1111pn/111t1ltm'is :;,,,,,,,'j,.J!, G-f! '1-P""bl I;. "f''j, "'l''fl'l"'-'' t- f.~~-p 1fhrm­

'l-"'f'a[' ,,__1,"iP ""l'lPJ'iil,rc· 7.1!.' 'lb'itht"'"""l'"'lP'i. l""r"fl• l1111m1"fl! 2P't"'9-

'i,,,,1 r.n11111'ii_pp mp,,,'iJu!fi"l'''"'"'"l''j, f;, 8-c' qh'itbt'"'m"l'"'lP'j, l"'J'"lf' 

"l'f'iidtw m'iin'fl!' "['[' r.r1.jw,1p[111J t- 2l"''j,'l~'l'im1[ (9) r:,,,,,,,'l lf""'' 10-r 
Uf IU zmi11 UJbn 'l f111 'ii11h'ii U IU UI n f''j, I; 1 11 fl 'j, Ill f''l/, [ lllf(t1Llf I; r:,UlllUI IU Ill l1L'i1 t.n• 

,,,,,'b.ep r:,""-l'{' 'l_-h"t/' 111LU111111'i1117u111111'i1 l1n'i1mmr• 11-1!' 9111'i19p z1lfrl"'JP 

m'i1111l1mfil111L'i1'1 I;. 12-l!' !J"''ii.'Jp ('.'l_fc/"'JP 'ff1J11111-r"'filtm'1r, 1:3-c' rn'i11u­

l1111-fcltn''uf1 t-, 14-r' pmrdp r:.iu-6.m/11111fcltm'ii "'l'w'ii11fPn11tfLUmnr11_: lit" 
m1uu'buf/i11r11fLUwn1•f' ( 14} /,_ ,,,'j,,,,ftmfilJ"''j,[' ( 13) l1wqsf11uf /,'j, ~"'J"''ii.[!p 

'l tf11111tf" l' Ill UI Ill,,,.,," 'l"'ltm'ii 'J11'ii UI tr Lr£!: 15- [' \ p'ii'l-1nl1111 n r'h !;. 1 G-c \ ,,,,. 
"'"'ll!' "['/! b'b{Ju1{1l1.jnuf (; 1fwf1,,,J[tt1fiu'ii1 

ff wl1w df.11/ n '/_ 'fb 1111u tf1 1111u -l' '" 9111 ,fl!, 

p'i1111 J fd p'ii, l "''P lr p .t bJ w[J ! ,,,'j, [', ft,,,! ,,,'j, .pp 

'iibrp'i1, 11,,,rt.lp t ft"'"',,,r"L b11h.J' dlwtf. 

bus["''~ 'j,f'LLI wz_fumwLU'i1J!/1 

t:.qnrnLfilJm'iic t._ "'IL "l"'!JLU'ii· 

1) l1Jpn•1i sfu1'Jh1d•mt/dC 1fpmd-wtf111'iiw'J "'"'.[''"9~,/'l"' /,_ "'"I"' 

nu111h9'bll"L Jpp_n9111[ ( ,f,,,'j,1, '1-[,,,,,,,l'j,brp r:.u11fwt•J: 

2) 1ff,mLUlf1 LUnm'iidp'ii Jwulrc r;,,,,i"l''1-"'f""f' ww,cu19'iih[nL /,_ J[ublnL 

1l'py_n9111/ (opp'iiwl/ J'iift,,,tfnr [pulm'iJf,rp •/qp'J'iil•rf! .J'{111[11uf J,'j, .,,,,,,,'i,(lp'is-
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3) f•'i,'l"''t"'nrl' L. '1:-J"'""ll' JfiJJ.,,5,9 'b~u111;JmJp z_U1rdLini/' :::,,.,,_ 
r__nf'l'"f''"I' L. wbf!b'l::;w,,. mw,ewybt.l m uUJnbybbl 'l!'"''"lf'' 

f!.,,,,J.r <..,,6.mfurnfcJJ.,,b t:.nuUJbJ!bbrmf Jfurf,,,~, b"i'"'"'"~n1/ 1tmmuir­

i/_n1z t1Ll1mr'"fi5'7mft9fin5. """J!'".'/"'Jr n1'bfi t,/,,,,Llwl '1:-l''"'f'"b UJ1tU1~1.l'b,,,­
::;,,,mftnr /rl J"' bbt. rf'• 

1) lJ.111 bqwbwftni/_ 1tU1mUJr1{n7 U1tnJ!Ul9nLJb U11/hfp 2 .,,t:,.,,1/Lm f; 

4f111n1u11mbnLJ ft"'"'"'t•i/nq "'"'.[!U19Ju1b ::;,,.,,JJ,,f...,,,,,,./d J"'JP, .J!"''i,P "f' 

uii/_J"'l 'l~"'IJ!"uf t:,5,.,,r"'i/"1"''-fcltmb I; umluzJ.i/_nul J,,,fi,ubl'" =JbJ!rub 

t5.br'lfi"'' "r.e"'b .,,5-r.r.,,dbzw t Jfiw15. '1:-b"'w1fi Jfui/nri J.,,,,/i mw.ews­

.t,,,5- ;:.,,,J,,,r: Urfi5.wf J5'1t.,,i/n1• Lfrubnfi i/cr_r45.brfi JjuJ w5' tfwtfw5'1u1t 

'-""'J!'"9"'J Jwuf' 1t.,,riJm J I; 5-r,,, ftz"-/i 1-2°/0-f': f•,,1t i/_runwrwb1nJ 
1!/111! UJb dwJ UJbUJft "'Jb "lbw n t mm nw9 bbl ,,,Jp .11.c <J J. .I 

'E- -E- "l"ff_""ft•Ul 'lt•IUJ"f.llr['I 
W J1/ '1 J,"f .C""', r.1nJ Ulf'J"' wb;:,b,,,[1pb /; J P'"Jb tf qpftbbf'P tlfunuf f'' "f'b 

mbt:.l"'"IL.z.m t' h15.bl11i/ 1/i11lwfi w2f11.,,wwb.j!p "f.WJ•f.,,5-'i.brfis: flJ""IP"m/, 

fJhf, ~ah1tmrwt5.br'lf•wb t:.,,,1fb1f.,,,,,,,,P"'r ,,,qblfi p.,,5-11 t, fiuft ~~~-ft 

JiwJUlbJ!bbrfi 0'fm1uftUJr 11nrJnqmff J1Ub 'fnrJ...,ftJ•,Tf(' 9111Jr ( ,f/;J!hbUIJIU1tUJb 

Lfh bb 11wmnrf.5.l'' 0,6~, fiuft l .,,J "I"' J/ibfibf'' 0 ,45 ), .,, Jhm ...,JJ,5,,,,Jbfi•f, ,,, J'f­
"tfi u/i UIW.j!w9n1J(' £.. zwt:.,,,i/_bm t, f..' b"f.WU1w1twt:.wrtfwrz 

2) IJ."{w9ni 9ifwJ t> nr pb'}-mft9fin'i. UIU1.j!.W9JUJb Jfiy_ngmj tf/111/UIJ 

"lnl"f"I."'"'" 11mrnil1wnLrwb mif.h1fi P'"r.l1"'r"'1t l;z Uw P'"9'""'r1f1111! t 
t:.bml.twl r:,,,,5,'l.,,J.,,5.J!ni/t .µ,,,5,fi nr lbr1lmfJ1111'bp "fNl"f"J'""'P ~•J•nfilfi Jbp_ 

If"JU1b11LJ t" '1:-fiJuu1rm.fiJJwb "lwur£.umr11/, 9bJh5.wfimfi b.. /flbrifiwfa lpw­

IJ "'lfib P"''l"''l:-rf.z.5.brfi pwJ-,,,5,,/ .,,'i, 1! wftbrb..m JfcJ mJ ;.;,,,,.,,5,J!f' u11/l'l fr fi5.-

111 h5'11 /uf t (ghJb5.wfim/i t1h~111r,,,::.1ur1","'l'"1t"'5.m/tlJ111bb uii(bLfi yuuJ1, J;, 
~,,,b fPbr1p111ph[! ), '.Lu1L,,,"fb11, t,/,5,9 '"Jbmbq, nrmfuf UJILuiifbl ,,,5,r,r.,,­
dhz.ur t, 2hrJ,,,,,,,,,,6.,,,5.c uiif.bd, P"'r.li1 I;: ~uir.lr £ht1J 111 ,, 111 fi6,,,,'l,,,LJ 

'fl"l"'L'lf11ub m2f11mdwbrnJ t, 1t'""''"ri/_mJ t wiJbLfi fi5.mb'i,,,1'7tfnrh'i., {,_ 

f1wr£. cl ,,,,f .,,'i,.,,11wifpp_n[J'1LJ "f lm.Lfrmfi.'! 'In !"'9"'J UJm11mhb/1w/i f'Ult"f ur­

'lf'"' {rJ / n•bf! 'jUJnbuuf t" '. mJ.., ubn: ll,nui'l'"b1nJ t ~,,,,(,_ rui/ }'l '"B"'J ['ll-

1nr ru.f(Ulnt. rw Jfib f"'"l "''Jrfi z.'bb11fi mui r"'l"L.J1nJb U111111wbbf1w111.1f: 4,,,,f UJllUr>. 

wrn11u1'1bfi11:fi.9 ur11u.191./u"J. u1nt11•L~111111._{'1ub p1urd.rnrU1~ !;r Fu,9 fr 'l·l'"-''i,/1y, 
<f ,,,,f m~•U11tf. ~"'r {,,,,,,,,(,,,, {U 1,mb t;,hmf..m'b.pnij mhqfi z.ft m 5-b'imul n l ,,,rf {11ui­
ubw'lrftnLJ /1 nl 1;, t:.u1111fi1tfr m£.1 

3} l.. 111 J "'"l"''""'"'"'"'l,, €.f.z.m f!'i,"'r'f '"J w"'J!"'YJ,,,~1 nhd frr! [' ( ::;n­
~wb.vf• t;,,,,£.,,,/11mf</1m~1!!., t:.qnr"'[rltm'bl', "i"'~blm cfw,/1115,.,,~{' [, -"'JLb) 

"b'"('"''{n1•mflt1nb t m"'LP" "'!" .lL.m/ J.,,~wJ/111/nq 'lbu1wiLhrfi 11 1.tpnr­

J.,,gfi.,,5, t;,,,,u9bbl 1fpbp1fm Jpb1 '1,,,r•f..e l.P Cf.'1"'.'lt/.mJ "'""""'"'(""ft unijn­

(•Ul1twb rffu111_Jfi9 t:.bmn 1twm111rtf11q "''l'lJ,,,"u o"ibr,,,9 frw'b1,rfi 1 ~'l'"lP"rhL 

bi/_uiq11,_J t" /unmuibp mnftnuf'' 1lui1•/•J! ;./i Cf.'1"'9 i/_mJ 'i,,,,b. '1:-b"'"'l~'brl' 
0 J! 11 f''l"'flwqm5'(rlfi9 J"'J!l'blnL t;,,,,J.,,r f1wmwrl.L {rnuJ.,,m1lui'b o"lb­
r"'9P'"' 
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4) ~l,l,-'bbrn1{ ftuimwr•fnq fi'b'lnL~9fin5. UY'"J!'"9"'Jf! b.. J.,,t,.,,Jfi1mJ'b 

m.bbb P'"r.lr U1f'UlW'1:-r"'l'"1twbr11f'1nLbt ~UJbuifu J,,,1tUIJfuJuib .,,Jpn'll 

"'irngbuf' mL.nLJ t- Jfr ,e,.,5-fi i/_uiJrftJwb: 

5} l,5.uiruii/n11n•f/Jmb t mnbqJt{_nLJ t:.UJJbJ.,,.,,,,,P"'P ,,,t{btfi t:.bzm 

l.f..mf .,,JP"l"fl. Jf.1Jwb "lrn9bu{' b5.fJwrftbtm UJi/_mnJ,,,mw 9 J,,,5.: 

6} l,5.U1rwi/nrnL[ilJmb I; umbqJ.1jnLJ JfuJ.,,5, o"lbr'"9P"'f, ft,,,.,,.,,_ 

rbtnL '}-/,"'"'lbbrfi {'5,'11',..,,5,,,,r mbfubnln'fp"'ft"'';, 9fi1tfp f!.b(tlU19J!nLJ' Jb­

/uuibpfju•-::;,UJi/_u•.j!tfwb 9bfun._J, "l"'C,"l,,,f,blni/ "'2fuwurUJmbqfi gUJbftUJLP 

J"'.f!l'"'f/J"Lb['' l11uJ!U1bni/_, pr.wr1tb z.h5. u"lwni/_nLJ "'l" Jhfln'lfi .,, ... .,,t.l­

f, ,,,~.,,u11tm/l 1nLbbhr f'' 

lJ.111 Jb(in'}-ni/ 1tU1mU1rif.n'l JwftU1JfuJ.,,f, l',.fiJbwqwt flbpn'-flJnS1t 

"'Jb I;, "f' pb["lbu t.pJ'iuuftUJb ft,.,J,,,b.[!/i• WJb"lhu t"l 5-r"' .,,n.,,';,Afi';, 7'1-

wwlbbrfi r,.,,,J.,,p pb'f•nftmnr "lwmpwumb1n1 u1tqpt.,,1twt J..,,fuubpf! ,,,f,_ 

r.w J/,J UIU1 Jb,j bbl n J. J UIUUUJ JU11tLUb LUf'UlUllJ.f'NLfl JNLb"iibrnLJ UIJ'l Jb­

[iln'}-(' mbmbu.,,"ll;u fi11bt J.fi "'r'l:-"'f'wgbmJ: 

~"'!''}- ftn5.tf.fi'1"'r"'9P.., .,,_tb9n7 '1:-b"'"'lf,Jrrfi t.wJwp r.w-6.wfu ,,,5,_ 

l',.5-wrfi'b t "f"'Ulf'LUULllh[ t:.wJUl"fUJINUJUfuw'i, /!Lp pt7nL1turnp, npp l',.{zurf..U1'it­

J!"" .,,5,r,.5,,,,rfib t" 'l"'n';,11,_J u•J'J l111U1tuiftni/ JU1ftwJ/unLtlf!.I 1,,J.,,f, '1.b"l­

J!bpnLJ umfi"li/'"J bb 1fitn1J 'lfiJbi "'!l Jlrfln'lthrfi ftwtl pnifmfubl "'l'I 

7bmui1fi 1tnbumrm1t9fi,,,tr 

U,,,1t,,, 15. "'J" Jb{Jn'lc 

r.pi/_ 'l"rJ';,,,,ft,,,5-n,J l"'Jb 

"'rm"'1rmf' 1"'<;, Jl,t: 

q.bpp (tlif.,,.rfti/'"6 U111.U1i/_bt"'-filJnL'ittb,.fi .z."imp-

1t/i ruin1111/ RL'i,fi 7bmU11t/,rfi J UIUUUI JLU1tUlf, 

I. l"ifb1 "l'"l"f'""'/, /, .!.""l"L1'/, '1"'""'11.brf• J..,ftwJfuJw1i J/,fl,,'11.brl!. £. 1.ftw­
l'"''ll'/,l l;[b~"'l'"'P~''l"Lftflfin'I. 1/l.fln'ln1 mw~"'!JJw'I. l;11Lf/JnL'l.f!., mw1n1 "'J'l Jbpn­

'l"L1/ ~frwnifn'l Jke/,'l.w1wftw1i ft ... 1w1ie/. uf..l.Jw''l11 

2. {'"P"l'"'""'l'/i"'J"<J FH-1.krJ. ft..,J..,"bl'f 1;1,.,, />w"bnfl1u"bw1n•!J ;buin ftwuuu­

l'/,l mifl"'f 'infnL2/i ,f..,~w1lfu11LJ r:.wu1ttwmnL"b r:.w&.wfunLflJw"b £. f.'l"l'n1-f/;w"b "l"'J­

.fw'b'br.pru ,,, "'r"' mwrr"r Jwul.rl!. 'nuw'bef mwft ''l"''"in1 mwrrlrr J..,J,,,'b,,,ftu,-

1lfiJ.ny~1hrnul ( 2,41 6,B r. ro ~p~I, . 
8, flrnzb/ "bJnLz/i WJ'J mlr'lb{'[i ~w['/>{'nLPJ•L'J,'J./,['J!. £. ft111n.nLIJ/,f t::ftw{'/>{'11LfJJnL'J.­

t,,,.,..,.,,.,,[i mw~ "l..,,/,/"L J..,,f.,,"bwft, ftwfu1w/>nL£1Jw"b ft"l'l!.' U,"b/,l r:.wJw"lwmwuJuw"b 

r.hml.ltL p J"L'b"b/,r• 

4. Ufu/,Jwonf.ft11rl.'i. "b~wrlsl JwtwJfu1w/> "i"'l"lwurls 'llt"'wlf "'l'"'"'l!P"b 2lrr"'P 

r.1um</.w/>efi JfiftrnuurrnL~lttftL(' ... -,,1 U[W~"blrrn1 IJ"LJIJ IRWln1 "brw urwrpbp 9nurp"bhpp 

U"1('trLft-nL('W 1f"b f'"''l"''ll'h "bb['(!.I 
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IL r; In IL S IL "L ~ XV I 

'1Jn'1."1U.S/t u1ut;L1tnflfi'SU.11 n11ntuu.11 
u lifi-nq.111;11e 

lfiuh1\11ILpjHLU ljnttfm_J I; "ln'l"i""" Jr' w1u ~wJ wJ'b /unrn'fiJJtuJp 

JfrufhLnL ,,,r;,LU~nL/il 11n'be: 

lf/un,Jp,'J /)butn /;, nr '/lf:LU[pnf'h'j, J/,Jw'bnuf /; "fn'l"fwmp wJrm­

fil/nL'i.,£!' ll1mu ~n1J'fp,'J1 t:..m1m'bfr !;, nr "fnl["fLUtn/r fru~wljw'i1 Jfr,.fw'j, t:..wJwr 

"lhm.e I; w1'b uwn.b9'bhl nrnzw~fr' uwnb9Jw~1 f({'/rmfr~w~w'b wrwlftlL{iJ/111 .. 

'bfr9 uufbLf1 J/,J wrwlfmfdJUIJp, 1Uf'j,"f/,IJJ nr 'brw UllllllUlb'i.,frmf! 11um1/r 

MH ~lrmfr,'J w1/bLfr ,'JwJr p_brJu111mfi(;.w'b'bbr k 11lju/r fn/11w11~1JhL Jwr­

mh'bufrmfr: f:'j,w~w'i., t, nr 11wnb,'J1fw'i., LUJ'f"fpup wI'"'CfnLfiJJm'i1£! ~mrh[p 

I; lU"fLUt:..nlfbl Jfrm1'b "fnll"fWWh 'j,J'nLz/1 nrnztu~fr t:..wu11fwJ.pnLJ: 

U.1u wzfuwwm'b.f!fr 'j,"fWTnLU~'j, I;' nrnz/,L tni//LU[ UJnT["fLUITlp LUJ'i_, 

t:..JUm•fwJJ!fr twfl!• nrl! 11wnfrtn'J wJpn'l_p_ t:..=mifwJ.pn•/ '"""lP ff/1fr111fr­

~w~w'b LUI'LU'f nl [ii JLU.f p I U.n l_LUt/>£! ~LUJ' lll f' Wlf LU'ffrJ'i., f!'j,'f'"-'j,tf wJ I; t:..w­

J w rhl llf'frwfr~w~w'b tmijo l1w1f ~rfrm/1~w~w'b m11wJwlffrJ m•/tml "l.nrz­

UJW"'P t:..1uJwr 1 miflwl uw11/rt1nJ 11111llb9'bulfru: 

Sqfwl "fnT/."fLUur/r 111•/rmfr/Jw~w'b z_w1J1/r JbJm{iJ 1w'i1 (tf/ufifpnt.fiJJ•u'b) 

'lfrurb'bwl'b 1u'bt:..rwdbz111 I; "lwmrwumifn1l 7litnwlfr wJr1nfiJ1m'it t:..wzr/.wrlll'. 

l.frzU1 ~1u111wrhLnL (/iltlLJlLUUlf'blfr [LUftnLlf e'i1111rbLm) t:..wJurr: Orfr'i1w~, 

b(rlb 7bwwll! "fLUU1[1LUuun/1111f /; l;ijml1~mnp7wJfr'b "fn'l"f.WITIP9• 'b11w t,,,,J 

( "l/,"LP111/1} iffrl.w~/r wJrnL/il 1w'b uwt:.Jw'be' O'b~75 IJ.q/tfu'2, fr11l1 1f/u1/ruJ 

( Jwrurb'bufrmfr) iffrl.w~/r t:..wJwl'' cru=::::225 l1q/J'tf2
1 ~hmhw"lh, "(ilb t:..w;_­

•l/r l_wn'bb'j,.f! J{ub[ptn{UjnL'j,f', Ul"f.LU t:..wzifwr~fr £!'i.,/lw9.[!mJ f1n'iJuur1m1 fJ­

wnpp {JnLJL mifwJ 11/11wll! frmrn'l I; t:..wu'iibl 1lfr'btk brb.f! m'b11u11lfr: •U•r­

p_bru Jfub1frm(il 1w'b ifrw mJ'b"lfrufr nLztu'II''" filJm'b b'b 7mrA'bn1J, fr'bt"ll' u, 

orf'bw~, 'iJ11n/iJfr w1frmfi11w'b 1 wrcfb~fr f1wJ LUJ/ ~wrfrnf' t:..wuif1w'bfrz/r 

ifrw: f~wr/w~w'b I; 'iizhl, n1• fin'iiumrmhfrn'ii "l"'l"lwur'bbrfi ll"1/rrJw'b 

t:..frJ'iJ,,,f1111'b 'i.,"lu1mu1!1'ii I; 'iirw'ii,'J Jj11hlfrnL/lfm'i1 pw11J.rw91nJr: 

"tw1Jm'i1w~w'iin11b'b l!'i.,'lm'b1/mJ I; "ln'l"iwm I' d/uifwJ t:..w.fwrhl mJ'b 

'lb"l.f!"',f, h11p .!/11blfru 'h11w um/'mf1mmrw111LJ 'lnJw'iiniJ I; wJb'bwz.wurl! 

i>0°j0 mrn111nfrm /, 50°/0 (b wiflr[p) Jwrmb'b11frm: U.J'f 'lnmfr'i, w'b1fru'iJ_ 

qnLJ /; !1\tUUHfuq1mUU U!tUllllJ!tfi qnmp: ;iOOJo-p9 "f.LU~LUll mrn11tnptn "fLU­

r11L'iJwf"i[nL 'f/,"f.J!.'" J "fn'l"fwurp (Jwrmh'iJupmp) f1mrJrnL{iJJnLb£! .p.pj_ /; 

'h'[w1111L.f1 4,bmhw"fbu, {'"tn LU['l "fw!J,,,'j,w~w'UnL{tJJw'b, J{uJw'iJ JwJw -

2::26 

'i1111~ 'i.,Jw2/r ~b'i.,mrn'iJw~w'j, JwunLJ uw11ls9Jw'i., WI'LUlfllL[il/nL'i.,f! ~wrn'l I; 

l1rfru1Hw4..,r;, "'I'urlfn'filJnL'bp9 nrnz l..wfnif wifblfr if1nJ!r Lfr'bbl' 

'1fruw.!wrmb'bufrurw1fr'b lfnmfr'b ~wrbLfr I; w'bJfrlw~wbnrb'b 11/rLnhL 

Jw'brur7pmw~n1/ ~urJ nrnzbl ~wrJrn'fl/w'i., twfJw'i., Jb[iln7nq, b~wwft 

111 'i,b'i,wlmf '1nrn'i1wl[nij-ll'wmfrub'b/1 'lI'nLJ/il I!' lll'l 'lnutnL ~wrJrmfil 1w'b 

JbJmf"JnLit(! t:..frJ'Uw~w'bmrf 

~w/uijwJ !: "l"'l"lwmfr "l"'I'"'-

'i.,w~w.J wJ/uwJ'bfr .f!w'bw~fr.'J 

( •uf'b"lbu, fr'bt"lhu Jwrmh'b-

u/11n/r f1u1rJftnt(flJnL'iJ£!): flr.f!ur'i, 

(_Wm I; utdfirwJ'J,fr "f.LUrnL'i11u­

f1t11/fJ ftlL'j,(!• "'/'i'J!'u'i, 1fLJ I; ~/r-
11wJ wrwf,5111fru1w1frL ,1nmw 

~"'I'JI'"' [J !"'';.,£!' U.1L ifrnifrn/u­

if nuf I; £!"'" ';.,~. 1Uii-mtf f'br-

1/wJ l1nrfr1 '/.n11J'i1w~w'iJnrL·'i, 

{b11frrn'J lllLU/1rhr1fr LUUfJLUJrt1-

fil 1m 'b{! t/r w117111J "ln'J"fLUm/r 

111111 lfn""" ~wrJl'm[rlJut'b Jb­

•~m [rl 1w'U •/rw: 

0 0,2 0.4 0,6 O,B /. C 

),//, 10:). l/f1uw1f1upm/,~,u/unwJ/.'b 'l;nmnL 4wp­

J-11n1 p JnL 'bf!~ "L"l/"f"'W" l'{lllflll t-U14.tnJ. w~ .. 

/uw~'b/1 l"u'bw!tf'b ,.,,./lnlwu" 

"ln'l"l'""'P J /ub LfrnL/fJ JWb J/,Jn,/il 1ru'b if rm w117n•t t:..fr.i'b w~w'iJ 9n 1,_ 

r},,'j,l! 'i'f"" .f!frJfrw~m'i, pw'Jw11rn1fil1111_'j,'j, I;: lJ.J/uwJ'b1u1fr'b "ln'l"l'""''j,brfr 

t!fubLfrmfilJn''bl' 1frn.f!r I; (D~r=l0-15 uu): l.L'fpftn'] mwrrhrl!• Jw'bw­

ifw'iJ'I, Mo-e, .\\n-/!, Cr-e k tuJL'b (f"".'!111mnfil1wJp Co-fr), l1nJif/1Lnif w11w-

111L'Ufrmn,J, "'l'j, ~w1111Lw,'Jb11uf b'b, 'brw fr'ln/ilhrJfr~ •/rnJ111ur~Jw'iJ 
~n11brl' t.h'J'"'' 'lb"l.fr "'l'.' 1fn.p.rw9bmJ uwnb9Jw'b ~rfrmfr~w~w'iJ wrw-

1f1"/"1m'iJI' IL 'llf"'Lfrnpb'b JbJw,'J'iJmJ "in'J"iwmfr Jf11blfrm/IJnL'iJ['_1 flrnz 

lblffrrtfwJ "l"'l"lwm'i1brfr 1frfrwHm~w'U wrwJ'w11frJI'. t:..wu'iJn,J I; Jfr'i•tlL 
WO-:JUU 1.fu-fr: 
~· 

ITfi1LLfrrn/fl1w'iJ J/,J,,,(i/1..,'j, ifrw wrz7nLJ /,'j, 'hwk "ln'l"f.UIUl/r mw-

.j>LU 9Jw'U p_L111f w11111frl.m'i1c' w tif p_brJ wum/1(;.w'i,n,J "lwt:.hl nL cf wJ w'iJm~I', 
nrnL.[!1 JbJw9'iJl.Ln•/ LUfllllutb'bfrmfr t:..wmfr/1£! IL pu111&rrug'bblnif t:..wJwub­

llnL/il /11L'ii ['' J /, Jw,9'b"' J b 'iJ "In 'J "I wur /r J {u/, LP m /fl Jm'b l'.' [f pJ b /Jr m{J J w'iJ 

•/rw w117111.! I; bwh uumb9.!w'b wpwqn,(rltm'be: l/w~wf'b i!fr11/w'i, t:.wJwr 

mif!wl "fn'I"l'"mfr mw.pw,'J1fw'b r.brJmumfr-E.w'b[', "lw/)h[m. <fwJw'iiw~l! b. 

•nunb9J1u'b w/""'f11Lfrll"''j,£! ( uwufrt/') -t:.w11mwmnL'iJ b'i.,, "'f'b"fbu nr "fn'J-· 

"l""n/r J{11hlfr111/ilJm'iJI'. pwr&rm9~•h[n' t:..tuJmr w1u 'l"rJn'U'bbrl' tfr ~w-
1"•L11 1/1n 1{111

{
11hL: 81/[ml "f"'l"lw111fr 1f/uhlfrm {tJ fntj•[! f1w/111/wJ I; 'bwk 'brw 

ifw./1("" /ii 1111 b/19 IL 'bJ'mzfr ( 7f,,nw1/r) &ILfr,'Jr U.J{uwJ'bw1fr'b "ln'l"f.Wm'bbrfr 

11n1/nrwl1w'b {t1111n'iJmp7Lbrl! (Mn, Si, S, p, N, H, 0) Jw'iiwifw'b7. fr'ht-
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"'lb., "'r'lb'i.. 'itzif_,,.d /;r, Mn-l', "'"'rrbr t.w11_,,,J.e'i..Lrnuf Lfritb1ni/. "'"'r­
pLr .ew'i..w"mfl1wJp, t;,..,-6,.,,,fr, 'l'l'"Lfrnrh'i.. •ftnpnfumd h'i.. 'i..11LJ'i.. mbuw"u•­

'bfrz/r "'1"'1Ufwurfr .f/ublfrmfil1m'i..f!1/lJ..,""'J'i.., .ew'i..fr "r .f/ub1frmfl1w'i.. •/r"' 

wrnn'l 'lnrJn'i..'i..brfr [tlfrql' ,fb,j f, w.rb'i.. "" t.wli/_..,J.efr t.w.fwr ,,,'i,t;r,,.­

Jhzur I; Lfr'i..nL.f ""'"'wrhl .f/uhlfrmfl1w'i.. 1ftnrl1.wr"m.f1 

'1-nrJ'i..w"w'i..m.f UJN'1Uf_WU1/r 1ffr1b1frmfil1m'i..[' nrnzq .. uf I; t.frJ'i,w~w­
'bm.f "r"m Lrtw'i..w4nq' .f/u1/wJ 'i...fmz'i..b r/r '>u.1urquuj .e/r "wrJ r•ILfil ,,,,';, 
j_wpJ,,,'i, .fb{iln'ln1/ £. -6.w"wurwJfr'i.. .f/u,f.,,'i, ,fbfiJn'lnq: 

2. trl111lUu 'utrflftt'.i''bhrt> 1. us itJJ.tr~11 ti u.rurflftP-S u...., 
2 Utll lfU. \, lfh P. n'H! 

U1u .fbfiJn'lfr ~ nLfilJnL'i..l' t.hur£.1u.1L'i.. I;: Sif_J"'l UJN"f"'1Wurfr9 ( nrfr .f/uL-
1/rnLfilJm'i..'i.. w'i..t.rwrfb2ur /; nrnzbl) "fUIUlrwUJnnL.f bit 7-8 Lnwrp£r t.wu­

uimfi/Jw.fp /.,_ pwi/_wrwr hr"wpnL[if Jw.fp { .f/u.f,,,it rfw.fw'i..wlf uwnhsmJ{! 

fi.,,,lf wur /rs w'i..urbulrlllL C.w.f "'r) ';,,{ nt z'i..br J Fnlnr 'i,,f mz'i..hrl! U1"'.J!"'9';,,IL,f 

bit .f/ritl_l.t uri/_Jwl UJR'f.UJ.wurfr .ffu,f.,,'i, p_hr.fwuurfrf..witl' /.,_ .f/um.f mi/_Jwl 

uwn.frJ_nL.f, nrurb"f nrn'i..m.f b'i, .ffublfrnLfilJmitf!: fffr1£[nL9 t.bmn pn£nr 

'b.fmz'i..hrfr lfl.'i..urrn'i..w"w'i.. .fwufr9 'f_•f'ILZntfiltw.fp {twifrfr9 wqblfr ww.eu.1-

D~~ 9m.f filnLJL t_urwl"' t.w.fwr) "l'm­
l-IRC 

40 

I 

30'--~·'----'~--'1;:___--'-~_JL__J 
~r.5 25 f~.5 0 12,5 Z5 

l,~, 106, r:,..,l'~i'"'-P/w'I. pw21"r1L1f{!_ uowp­

l'lrl' r.wumn1-P1n1-.,, nL .,,,,!l"'l .,,JnLz.,,kpfr 

Ciuu,./wltj!nLJ 1f1"rrLJf!/ J;J,.,.,,, 
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rm.f t.w'i..nL.f b'i.. urb,fUJ.lhm'i..Lr';: 

II rw'i..9 l,...,11 .... w'i..hrl' t;,'l"m.r b'i.. £ 

br""L t.w"iu'liurlJ. nL"f "fnL(il /"'' ,f P• 

""""',} "L'i..urrn'i..fr9 1,i> 1.fu t.bnw­

i/_nrm fil1w'i.. i/_r"'' t-fni.f h'i.. 

""'rJrnLfJJm'i..'i.. l'""' fl.n"qhlfr: 
Sq1wl'i..brl' mbrtw'lrm.f b'i.. qpiu-

1/>/r"/r i/_rw {'ii". 106 )1 lf.{'u9fru­
'i..hrfr wnw'i19.em.f urb"l"''lrnL.f /;';, 

t.bnwi/_nrmfilJm'i..'i..hrl! 'i...fmzfr 

lfl.'i..urrn'i..fr9 (uif-nq), frulf 0 r'lfr­

'i..wur'i..hrfr wn.iu'i..9.efr 1.r,,,' l1w11J­

rmfil 1m'i..'h f!.UUI f1'nlfqb[fr c uw'i..'f­

"fW""l 
fl..,fb1ni/. /.,_ mb"l"''lrblnif 

1n1ru.1.ewittJnLr zrp_w'hLUIJ/r "frlfa'i.. 

lf wr<trmfil1m'bf!, t;,,,,,r wUJ"'ur"'u-

/r1w'it l1burbrf! uw:.m'itn11b'i.. 1lfru.19'i..m.f h'i.. .f/r.f1w'i..9: 111'1 "nl'f! """' 
""lfr'1 'lfrJI! 9nLJ9 l1u1w lfu.1rJrnL{rltw'i.. pwz/um.fl! miftwl 'i...fmz/r t.wur­

r/111J.e,,uf1 flr.ew'i.. r:.wuin I; 'i...fnL2f!• "'t'i...ewit 1ftn.er "Lfr'i..fr 'i..11w "wrJrm­

frJJm'iir! (,,,qblfr '1-w'i..'l"''l uwn/19.fw'i.. t:.bmL.w'i...J'nq), w1'i...ew'i.. wqhlfr 9"'Jr 

l1 111 b'l."''fri/./r ""'l'Jrmfil1u.1'i.. p.wz/ri.fw'i.. "nrl!' 
f!ninr "nrbrf' f1,,,nm9UfllL,'J '.£mn nrnznt.f /,';, mtJjwl UJ_N'J.UJ_Wmfr 

llfw.,,1fwrurb'i..ufrmu.1tfr'i.. 'lnmnt ""'rJpnt(l111L'i..f! ('ii", 105) /,, w1'i.. i1bu1w­

'l'}l,r"i/ wb"lw'lrm•f "'1'1 'IP"' f/i/r"/r 1ft1wz 
U.1'i.. 'i...fnr Zl'• nr/r l1b'i..mrn'i..m.f "wrJrnL{rJJnL'i..f! t:.wqwuwr I; mi/_JUIL 

UJ.n"LUJ""nfr """"'""'rU1b'i..ufrurw1fr'i.. 'lnurm lfwrt!rnLfil 1w'iie, "m'i..b'hw l1r/r-

111/d1"'vw'i.. mrw.fw'lfrJ (Dtr)' mi/_J"'l UJ_N"fUJ_wUJ/1 t;w.fwr uri/_J"'l 11wnfr­
~n11t /ILUllb9'i..blfrut ll1'i.. 'i...fmz'i..hrf!• nrn'h9 mrWdW'fJh(I(! WJ'I l_1111ft/19 

•fm~r b'i.., mi/1wl uwnfrtm.f uwnb9'i..Llfru "Lfr'i1b'i.. Lfrwu'fulrlfr' fruv nrn'i...e 

,fj,J b'i..' n:_ Lfr..,.f/11blfr1 '1n'i..umrnL"urnrf!• u11Jt"'L Ufn"l"'lwur I! lf/rrwnb1fru 

"II'"'.[! I; 'i.."wm/1 m'i1b'i...,, WJ'I lfr1/r1nfrlfw"1u'i.. l_WPf!' h[ilb 'i..wfuw'lJw J 'lh-

111,,,lfr t.u.1.nqwJ.J''i, "'J'I lw.P/r!J """' I;. wdrn1·fil1w'i.. t:.111zif_"'r~ l1wurwrblfru 
.'/r f[wr•bLfr rtb"wi/_w11i/.bl J{r11/w<J- tJfr6.w"fr u.11frm{J 1w'i1 uwt:..f,,,'i..nq 1 111'1 
7L"f.J!nt.f "fb"'.J' /_; 1Jrn/t1Ll "'Jn"f"fWLnf!' e'i..mrbl wtJblfr 1fbJ. .f/ublfr11tfil jnL'i.. 
111.'i..b9n"f UJ_N"fUJ_WUI: 

lffuhLfr•nfil1w'i.. nrn;1fw'i.. "'!" Jbfiln'1/! wz/""'"'"'mwr /;t "l-<li/_wr I; 

l1wrbt 1fbJ C..,,umnt{rlj•n'i.. nL'i..b,'ln"l .f/11tJwJ 'i...fmz'i..br' wnw'i..y tfinifrnfuhl"L 

'i,,,,,,'b,q "inri/_wJ mb'1fr •/fr6.wVI!' 1,bu1Lw"lb", w I" Jhfiln'f'i.. w'i..'l'fnLJZ l1fr­

f"'"'htfa11 "wrn"l /;';, fi/m[l mri/_Ll 'l'lwlft w'i..f..zurm{JfnL 'i..'i..Lr: 

ll.n .fbfiln'ffr ur"'rP."r"'v'i..brfrs .n"I! P"J!r "fr·LLfrm[JJnt'i.. m'i..h9n'[ 

"ln'l"l"'"''i,br/r t.w.fwr1 "frrwni/.n'l lfn'i..wlJ.£. 'h.f111zfr br"w1'i..w~w 'ii t:.wu1-

•/"'J.J'ft "wrJrmfil1u.1'i.. t"'•fr1lw'i.. .fbfiln'l'i.. I;: llw"w!'i.. w111 '1L"'I~"' ,f ';,,,, 1'ii­
"il,,, 111'i..f.pwtl-hzm I; 11,,,rbL .f/111/wJ 'i..1fnLZf!' 

J . .,,,r .,,';,,,,lf •u"/19 urb /u'i..H.,, 1111.f ,f fubLfrnL(il 1w'i.. 11pn;_rf w'i.. t.frJ'i,,,,"w'i.. 

1fb[Jn'ff! l.w"WlllWJJ.'i.. 1f/111fw'i1 .fl.(J11'1'i, /;t ll111 .fli(ilu'ffr /;nL{JJnL'ii(! t:.b­

mb.1wl'i.. 1;1 Sq1wl UJ_N"fUJ"'"'fr f.wli/."''*.J'fr9 UJ_wu111w11UJ1n.f b'i, rf/rwJ'i.. 1fl." 
( nrnzw"fr lJ.Lfr m t u11frbrfr) umw'i..'fwrur 'i,,f m z {'ii". 107 ): 

llJf11wJ'i..,,,'l.r~nulfr9 /.,_ D.J1ufr'f1u9m . .f/r9 UJ_wzmUJ.w'i..lrlnL 'hUfwmw~nq 

'i,,f mzr 111"'.J'w9'i..mJ b'i.. tL'ln.J! .f[il'hnlnr"' m'hl.sn"l qw11wrw'hm.f .f/r'i..J.I• 

111q1wL UJ.n'l"'l"'mfr .ff11J1u'i.. p_brrfwumfr&w'i..e: Ul'IUJ.frufr •/wn,,,rw'i.. ttfr'i..hlnL 

'fl'UJ.J'llL,f 'h.fmzl! mLrtw•1rnL.f b'i.. .f/r "n"l.fl! P"'~ frm'lni/..,,"/r .fbp_ iuJ/11/r 

1fw'i..1m•,p/r lfw.f 'frw!f:.frmfr pwra/r i/.rur, lfiurfrurrfrtm/ rfiwlfm ,f ('i..". 108) 
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£_ llfUIJ!Ul9';,nuf uni/_nrUl'tw'ii i/_U1nU1rU1'ii11uft lJ'nm 50 rn"fb 111UIJ!W9bbtnL9 
f'.burn 'f11fnL2f! pn'iiUl't m'iib9n'I_ urwfo'Jw'tni/ wrw'fnrb'j, urb~wfn/unuf /, 

't"'/unul b'ii f.wurnr't 'tw1w'ii.efi ('ii't· 109) P"'r.l.w'tfi91 nru1b"i lrfi zfiftll! 

l.4>28-.JO uwnb9'iinul t 'iir"' -6.w'twurl! £. J'/unulr 'twiw'h,e'b 

I "'"l"''>ni/_nLJ' t t.bui£.1wl "l"'JJ'w'ii'hbrl!· 2rfi zfiftlfi 

IQ urrUIJ'W'fpJf! 12 ,5 tl'i.f t 1 Ul'l_UI Ill 2/iftl" pru r.!rnL­

frl JnL'iif!' 6.7 tftf, J"'lrwfn'l."''tP -6.w'twuifi9 J'p'iiJ_£. 

0 
0 ... 

l,{!. 101. Umw"i1'1u'l'"' 'tJn12Jr 

/;111!/"l' 

. ~~ .. 
'r 

l,~. 108. Swpw9rlw~• e'tfJw91'nuf "bJnL2't 

1uJJuw.l'tw'lp~nLJJr9 /, 01uJrt.,9nulJr9 "l.w~­

"l.w'tb[nL ~w"'nL~ ~wpJ,.,p,.,'tr/r ufub1lw1 

'iiJ'mzfi 6.w'twmp l'.bnwi/_npnrfilJnL'i.[!' 12,.7 tfu: t/Jnp.l.wpl[J'..,'j, mi/_Jwl'iibp[! 

f.wJ'bJ'u1urblfi 7wp.l.'iibtnL f.wJ'wp w'i.i)puulbzm t "l"'l)"l,.,';,bl "'1'1 "l"'J-

-
~ - -

J 
""' ! 

l.ft. 109. li111ft111.,1111J't JJuJw.-,, 1f4fJn7nrf J/u4i/1nfl1w.-,, npn:J,.,.-,, ~-Jw"ilj!Jr 11Jul.J"'.' 
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,, w'ii'bb rl!' '1w1w'ii.emJ' 10-1.7 Jlfll1l b uwnb9'iib[nt9 t,/, uin urn9fi J'pp_n9ni/_ 

'iiJ'nrzfi br'tnL ltn'l.,efi9 ---0,2 tftf /unrnrfi1"'J'p t.w'iiniJ' b'ii '°'"'"-"'urnL't t._ 

1, .j UU f.bnU1i/_np1nfi1w'ii i/rw ( u'tuwJ bUl"Ulll1P9) l_wf ntJ' 'tUlrJrnLftlJnL'ii­

'j,brf!: "l,,J'1nzp -6.w'twurp ,/nwUl'tw J' wubrfi it"'r" pmftl JnL'iif!. wi/_btfi "'f'"''l 

uwnb9.l"''ii l'.buil._U1'ii,eni/_ wifblfi pwr.l.t• 'ttfi'ii/r £. t.bu1'1.i)bur'1 't'iiifw'l.fi: ""'r"­

pm ftl1w'ii npnz_mJ'{! zwrnL-

'j, w't11LJ' b'ii 1fp'iiJ_£. urifl"'l 

"ln'l."l"'urp 'tfiuur.I "'rurb'iiup­

urU1 Jfi'ii 'tu1rrJrnLftJJw'ii 'lnur/r'i.1 

Sif1 "'l'iibrl! urb'l."''JrmJ' b'ii 

'lr"'f/>Mfi if p•u' 'twnnL9nLJ' 

uri/_JWL "fn'l_"fUIUI" J'fuhtfinL­

fJ1w'ii 'lP"''lr"'J'l! (~•It· 110 ): 

U.pu9fiu'iibr/r wnU1'ii9,ep "-r"' 
mb'l_w'JpnLJ' /.'ii f.bnU1i/_npnL­

fJJ11L'iif! 'iiJ'nizfi uUltLn'I_ -6.w­

''"'"'P9• fiu't op'J/r'iiwur'iibpfi 

wnwii9.efr •Ir"'' nrnzifw.J 

J 6 9 12 15,. 21 24.U 

, .,.li,.~v_,,,.,,,,.f"'" "-!"1 ~"1-~J>y 

lt"'rJrnL{tlJnL'ii'iibrf!• £. 11U1- 'l,{t. uo. "ln'l"l.w"'/r ,f/ul.tfrnLPJw't 'IP"''ll'w'f 

f.m'ii 'IJni/_ rl'Jrw9'iinLJ' 'iizi/_wJ (ufubJw)• 

~burbrf!' 

1'fi"''lr"'J'P i/_hpfi'i. J'wunLJ', "'Pu9 pu'iibr/r U1nu1'ii9,e/i i/r"'• 'i.z11uf bf/ 

uumb9 .tw'ii wrw'lmp ,,,._-;,/! (tJ'm 2p "'"'rPbr r.wuri/_wJJ!'iibrnrJ' ), nrr 

npn znrJ' h'ii 'tw' J' Ul'iiwtfiurfr'tnrb'ii, 'tw, J' 'lnrJ'iiUl'tw'iin pb'u \ "lfirnJ'burpni/_' 

t.burl..htni/_ 2_bpJ'U111urJrf.w'iip w'ii'tJ'w'iil! JwJ'w'iiw't/i f!'iifJw9,enLJ'1 

ll'Ji1blfrnLfJJw'ii 'IP"''IP"'J'l! 'twll11L9h[m9 r. burn mo/.J"'l "l"'l."l"'"'/r 't/i­

uU1J'wpuib'iiupmw1Ji'ii 'fnlllllL 'twpJpnL{JJw'ii pwp.l.pm.p JU1J'p ( J'br opp'fl"'"" 

'-"'J'wr' HRC40) l'.nrfi'l.n'i.U1~w'ii 'lfrJ b'ii u1U1'iinLJ' J'fi'iitl. 'tnr/r t.bm f.U1m­

ifbw1 :,.._,u,J'.._,t 'tbu1p9 P"'rar.._,'j,,,LJ' bt 4.hrt.. ( 'lb"i/r uu.nh9J'.._,'j, U1pU1-

'fnLPJIU'ii wnw'i.9,e[!) /, "'l'l ..,n..,'i.9,e/r i/_pw 'twr'J"LJ', {Jb uwnb9J'w'ii /#p 

Ulpw'fnL{JJw'ii 'f/,"f.J!nLJ' t "fn'l"fWUI[! abn,e pbpnLJ 'tfiuU1J'wpmb'i.ufrurU1-

JP'j, uu1pnr'tur11LpU1 ( J'bp opp'ii"'itP f.wJ'"'r' -.15°CJtl.plJ): foJ'111'uwlm/ "'J'l 

"'P"''fnL[i/JnL'iif!.• U1'i.wtfiurfi'tnpl.'ii lnLJnLJ' bt f.w'twnw~ /u'b'lfrrl!' npn;nLJ 

b'iJ uri/_JWL "fn'l_"/Wm/r UIJ'j, f'.wuur11LftlJnL'iif! 'tw1/ urpU1J'w'f/rJ{!1 npp 'tb'iim­

f'n'j,Ul"Ul'j, J'u1UnLJ' UU1nb9J'wt wpw'f"'-fJJnL'ii(! f'.w1_U1uU1r t npnzi/_..,J "'r"'­

pL[ilJUl'j,[!1 l,b'i.9 'I"' tL 'tlfi'iifi urifl"'l "ln'l."l"'mfi 'tr/rurfi't"'~w'ii l"'fl! 

uro/.J"'l uwn/rl_11LJ' uw11b9'iikLJru1 

CJ•npJ'iiw'tw'iinLJ' br'twr t.wzifwr't'iibr t't"'rnUlrhL"L t._ p1'i.7pp lni,Jnuf'il 

U1P"''l"'9'iiblnL :...,J'wp O'fm"''l"rJnLJ' bt "'l'l 'ii"lwm"''tP l'.wJ'wp l1wnnL9-

if"'J 'iinJ'n'lr"'J' ('ii't· 112 ): 
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t,,,/ "'II' ru1f Olf lnlUlfTI rJh l"'- 'f UUf .f?"'- ,r ~um m9tf. lU" ,//uh Lfirn[il J Ulb 

'fP1U'lrunfp9 "I'"2."'-,f b'h, [clb 'hJ'm z/r b1U~1Umfr9 pbj_Uffrufi"' t..bn1Utf.nrm­

[cl1111'h •/r•u I; 'lm'h1[n'-J' ~fru1UJ'1Urmb'h11/•m1UJ[•'h 'l"m"'- ~lUI'Jl,mfilJ•"-hf! 

( J'b11 orfr'hlU~/r t..wJ'Ulr lUJb 9,7 uu I; )1 bn1fn'lrm.!fr tf.brfr'h Ull_ J'wutnJ' 

1Upu9fr11'hbrfr 1Un1Ub91!-P tf.rlU 'lm'htf.nuf /,'h •uJ'f t..hnU1tf.nr11'-[clJ11'-bf! /,_ , bn­

J'n'fr""f/r plUblU["'- ('ht1 · 111) t..1U1f1UAU1Jb , frlbnuf 1ffr'ht."- 'hnJ'n'frlUJ'fr 

wruu2/1'b lfpJ[!' fr'l/;1U[Z11~wh 111Unb9n'-Jf! ( "I'f! f[UJI'"'l /; f/UJITlwrt/_bl ""Jh­

Ufpup brJ..w~LUJLU~Wb 1fftlw1[1UJllT1L1!, nr'b /r •[/if.w~fr Lfi'hfr 'i11fni_zfr9 fiiL"l"'-

~ '-Jtvu;i/wr v->t(.,j>"'"-'./) l, 

! 9 """'L ht;,,_L<J'(n/>n'I"./"• tc JJ 
X JJ 

lbr1fm(cl1n'-bb whuwt..J'w'ii J'bJ 

'-"/''-"'l"'(cl l'-",f p) : U.1umbrzfr!J 

flbJ?t/_lfLJ' /,_ 'l'h"'-J' h'h 'lb"ffr 

AUJ/11' J'frbt_h mtf.JIU[ 11wnb9'hn11_ 

J'frlmqw Jr/r 'lfrJ l!' Z.'-"'h'lP"l,f w'ii 

~bmfrg n1.rz11_111t.w1w9 Plbnu/ /,_ 

wpuyfru'hhpfr LUfllUb9.f?P 1-P'-" 

f['-"P'lmJ' b'ii "l'""''-"u/uu1bbhpf!.1 

fl/u1111wufiiw'h'hbrf'.• /,_ nt_ {Jb 

"f1UU1U1u/uwb[!1 npnqt:.bu1J.., p'ht_­

"ILu 'hzqruJ l;p, l1pfrmMw~wb 

l_UJqrp J'bJ111.{clJ11Lbf! ~mfiiqu1J I; 

'j,._,,{, 7b·u11ulfr Abp9: b[Jb 7b­

mwtf1 b11~1Ur111fl1w'ii t..wrwpb­

P"'-fl J"'-b[! "upw t..wumnLfl JLUbf! 

r/rn.f?p J;, J'/11J'U1b JwJ'w'hw~ 

mhrz/1 ~m_bbbw 11-bmi_ulfr ~b'bmrn'i-w~wb 1fwufr uwnbsnuf 'bwk b[•UJ f.w­

l11111nwJpb J'wubrfrY• '-"!'l "l'-""'6.UJn.ntf. ~pfrmp~w~wb t_wqr[! ~Lfr'hfr wi{hifr 

JbJ1 f>u~ brfl"'P 7bm'-"Lfr 11wnb911ufl! mbrzfr ~nL'hh'hw t..frJ''bwf11ubnuf 'hrw 

~"'1..f?bpfr9 /, Dqp-f! wt/_hifr 1/rn.er ~Lfr'hpt lfbr opp bw~fr t:.111J'LUr l111mw9-

1_b'i, t..bmk/UJL "fUlm1Uu/um'h'hbrl! 1 

G/ilb 'b1fmz/r ( 1bm"'LP) bp~wrmflJwb t..w1ru1pbp111/il Jm'iil! b[1U1 t:,,,,,,,_ 
i/_wJ.[!p l_w•p/rb t..wqwuw1n !; 0 ,1 - fr ( LUJufrbJ?h 11~1utf.wn111~wAk 7bmUJL/r f:.i_u­

J'wr }• u'Uf'-" 21"''-'f uumb9'hblP"' Dqr::::::235 tfu: 
bflb •uJ'l '>'-"pi_upbp1n{clJnLhf! t..wif_w11wp I; 1- fr ( [11nrw'iiwp•1• 'l"''i,'1 

l1UJJ' 'fl"''ii, npp "'I'"'J''-"'fpJ'h nL pwpd. p111fil1m'hl! t..UJi/_wuwr b'h J'p1f1wb9) 1 

IU"flll D~l' ~ 58 UUt 

/ •,,/1 hflb UlJ1 t..Ulr111pbp11•filJnLb l! t..i_ut/_wum I' I; 10- fr ( d.nrz111d.J.. 'fb­

"''-"LP '.wJ'wr) , "'"/"' Dqr~ 40 tfJ': 
'l•nrJ'i,Ul~'-"'i,,,._J' ~/rrUlni/.nrz 'bnJ'n'f r wJ''hbrmJ' pbrtfmJ' /,';, wrJL1fr 

2.UJUI 'fJbp qwbwqwb IJUlfl/rl_bbr P t..1uJw r : U.if_b1fr 2_LUU1 bb bwk "fLU­

UIUIU,llLUbbbrf!, n pmf"bmJ.. b ,f "'-2.P bp~wrm fl 1wb t..wpwpbpm (ii /nt bf! t..wu-
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u1111.(cl1w'hl! ~Ul/'"'l I; tf.51L·l ur1Urrl•1" ll.111mLr1 "l'"ih" orfr'h111f1 t•brt/_IUJ 

'hnJ'n'll''-"J'111J' 1UJ'f r:. ru1r111pl111111[ilJuLbf! J/;J J;, t..u11/111111U[• I; 10-p, pUJ/9' 

"'l'i' ltwl'"'l I; Lfr'hb·l 1,:;, :! /, wu'hr 

X\" I U.t; luU.SU. 't.~1' u.n-tl9.U.'Wll.'t.f.Q 

I. ~,,,.f,,,n.nmwftfo ~'4 "' 1""'frbl ./fubtf.nLfJJUlh nrnz.lw~J 'uu1U1mwl1c /, .tbpn11'ub1'[' 1· 

l'f,l'bln1/ .,; m~iuuriu;{rt 1!f.rrliut rfbf.Jn'lnuf ftfrrurr1.1/~'1 11rnw~''l"'rm 't,,fn L7f l;ul!fr'll'. £. 

~"'J"'"'i!I• ufub.1,,,'i.., 
2 • l"if.1111'~/;l "l"'l"l"""'' ,fJubtfrnLP 1wt Jb,)n, fl.I"'~' 1/[' 111 "''l'l"'l f,fr,f'u,,,~iut 

'l" l'Jnt'ubrl'. ' 

3 . ~"'P"l'"'"'nl'f>w;nL 1l ~ u1urwr•/111J .f/ubLfinLfl J"''u 'f"l'J."'('~,f,,,'t, m•/J"'t"'"rfr 

f,/, Jui't, ifrw ft1unn L!J/,l 1m{J"'L "l"'l"i'"urp J f.,btfrnLf/Jwh 'lP""ll''"''f!. £. n1rn2bl 'upu. 

4rfrm/•4m~w'u ~u11fr!.rl'. f r .n.f 11 u1nb:1'ulr1fr11 : 

U. t; tu U. S ll ·1.r ~ XV II 

ll'U.'flnta-n/lta-Sfl/lfJ Ll:;'I- ftfHl.lJ.lJ' "1fl'l."1U.S'iJb()ft 
USP fl /ll/S fl/lPU.8/t'fJ PU.'l.U.?-P/!R'fl l:;P/t J.l:;S 

U.111 ~wJ w1'h PUJ'l""fI'"'-flt "'-bb mb!.9nr[ /,_ mwpphp lLr.!wumfr6.1u­

bi_uJfrb "l'"!Jw'h'hb11ni_J 'f"''hqnrz mJ[uwJ'hwlfr'ii "l"'l"lwurbbrfr fP'-"q'-"Jpb 

"- ""'r"L~"'mi•mJfib fllU'flU'lI'Pl~'brl! 'frlU'ii91[111J h'h Fe -Fe3C ufruurbJ'p 

1[p6.w~fi 'IP"''lr"'J'rnJ' : U.n upumh.Ifr :[>wq•u1fr'h b. 11m;111d1"'"'-I''-"tfib p'-"­

rzw'll'frtbbrl! brb.ur'h b'h 'llUlfru t..fr1fhUJ~U1'iinuf J'frwJb bpi/"'- ~nJ'"lnbbbm­

b hrfr' bl'~"'fJP /,_ wJ/111uJ'ufi 1frn/uUlq']-b9ni_(J1w'h z'irn11t..frt/_1 '1'rw'h9 P'"'lw -

'fP"'filJ"'-1'[! "fUlpq I;: , ... ,,~ lb'lfrt11'_1uJ "l"'l"i"'mbht"''-'f rfirr/uUlq'l"'l ~nJ'­
Uf"'hb'bmbhpfr flpt/_f! ~Ulf'"'l. I; ifi'hbl brb.f?, l."I'" b. UlifbLfi' Upwb9 l!"­

"'l!l'"'~m111 l'"'Jfr'h 1fnp11up~11ufbbp/r J'wufi'h 'fW'l'-"'[""P ~Ulq.Jbl"'- t,i_u,fwr 

"''iit..rw<lbz m I; /1i_unnL9hi IL ,,._,,,,._,f'j,'-"" PI'hl bph.f? /,_ 1uifbLfr ~,,,f "in'iibbur 

"flU/ITILbLU{f"'l upuurbJ'hLpfr 1[fr6.UJf1/r '1fru11;rwJ''hbr1 ulU~UlJb LUJ'l"f P"/r' 

1/rw'lrw.!'iibp J?frl. b'b ~UJ•tm9qwJ' 'irp1ub9 t,,,,,J/:;1fw111wpmf' P"'P'l ifr'iihinL 

"f W ITlblUrtTlt/_: 

11.iu ~Ul1f lUJb UllUrpni/_ ~,,,.r m•urrbpnq lb'ffiptf_UIJ "l"'l"l'-"Ul/r l!"-

111rm ~mm1•w1/r J'UJupb 'l""[w•frmp ~'-"qJ'bl"'- t..'-"1fmr zwm t:.wf.wpt i/_bp'-"-· 

"fi_uf.nrbb bzni_J bb "'J'J- mwrpp ~._,,,f mwrpbpp wq'fb9m(il/wb J'.,,11p'ii 

Fe-C J'pwt..wii/_wtt,ebbpfr 'lfrw'fpunfp t..wb'f"'-9LUJ/rb ~bmhrp /,_, "'""'-"­

""'r"'~' l1rfrmp~w~wb ~bmbrfr 'IPPJ!fr i/_pwr OrfrbUlf Mn-[!1 Ni-[!1 Cu-l! 
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I.. U1Jlh1 fr'ht"ibu 'hwl.. w.l/11uulfr'hl!, /if_J19'bnul J,r;, A 3 (A
1

) IL l'wrArw9 r;,,,.,/ 

A,,, ~r/rurHw~w'b l1bwbrfr 7/rr.el'• Lw1'bw9'hm.! ·; Uffr'i.7 ln'-dmJ(ilfr ( U1ni_u­
mb'hfrin/r) urb'fw,/IUU('I l,bmJ..w"f/,11 WJ'J urwrrbrm/_ l/,'ffrr1f wJ "fn'f­

UfWur'bbr£' WnL umb'bfrur/r rf friuul1fr f.wu9'b!Il"' t,..,,/ wr l1wrbLfr t 'lrwL.e .e/ri 

U1W.[!Ul9'bbl' ll.1u mwrr"r"''- P"'rar LL'lfrr1/w.l "in'l"fWUILbrl' ~IUrn'l bii 
~ur'h1fbl umt uur/,'bfrurfr i/_fr-6.w~w 1{ 'bm1Lfrul1 ub'hJw~wJ/rh lbr,/ wumfr-6.w'bfr 
~'fWJ,/ w'b'i1br111 .!1 

lJ'JnLu [/,'ffrrn'l mwprbr£'1 npnh9 {tJ/r~ w1fblfr ,ff,,} t. opfr'i,..,,,. 

Si, Cr, Mo, W, V, Tl, Nb, Ta, Zr r.. . ..,IL<;,, t.w~wnw~ wrn.by111(lin1ii 

h'h {rln'l'hm.! br~w{tJfr wlnwpn"ffr/1 ifrn/11wp~,/ 1Uh lbr.!1Uumfr-6.w'b'bb."fr 1(pu11 

?pw'h.p P"'r.!rw9Lm,/ bi, A3 (A1 ) IL frlb9'b111.,/ A4 ~r/rur/1~wl1 w'b ~burbrl'• 
'i.[,'1...,Siim.,/ i/_fr-6.w~Jr 7frw7pw.!Jr uintuurb'hfrur/r mb'lw.! "'"£' /, lwJ'bw9'hm ,/ 

a "ffr'i.7 l'"J"'-J(lfr ( /f>brfrmfr) wb'lw.!uiul't ll.1u urwrrbrni/ lL'lfrril_wJ 

·Ufn'l"iwur'bbrl' '""' umb'bfrur/r i/_fr-6."'~/r f.w119'bbl"'- f.w.!wr w'ht.1rn"ll'2."' t 
7pw'b./! UIU1J!w9'bbl wi/_hlfr pwr'lr lb p,/ wumfr-6.wh1 

Pnlnr lh'lfrrn'l mwrrbrl' z.h'l"''' b'h il_fri;.w~/r 'lfr"''lr"'"fr f>'ht"ibu 
S, "'J'b"fbu l;l E ~burl! 7b"ffr .!w/11, f.bmkw"ibu 1frn.erw'bm,/ I; 1iiJ{11wt>iifr 

"I wpni_'bw~n'-{J J"'hl!. t"1/urhl1mnfr7ni_,/, p iur.!rw.l/11wd'hw1Jrii pwpAr Lb­

'tfrri/_wJ "in'l"i"'uriibrm.! ""'~"' t Lfi'bm,/ iiwl.. lb'fbpmr/rur1 Orfiiiwf 

"'fn'l"l"'url' O,SfJ/0 Ti "i"'rm'bw~bl"' 'lb"i./!n'-,/ 7/rwqpw1f/r S liburfi .!ur­
l1urr7w~l' 723"'-/r9 pwp.lpui'bnuf t .!fi'bz.lt 1200cC: ~~miL Ti-/r J'mn 1n•

0 
"fwr11i_'bw~n'-filJw'b 7b"f.pn1..1f l;i/_wb~urnfi7w1/r'b 1/1n/uwi1~n1.J mb'l.fi t rri_iib­

~n._J 0,2°/0C "fwpm'i.w~n'l "in'l"i"'m/r t.&urt 6°/0 W UfWpni_bu1~n'l. "in'l­

"i"'m/r f.wJwr •1/rui7rw.!fr E ~burp P"''l"''lrmftJJn'-iil' f.wu'b,,._,/ I;; 0,60foC-fr, 

f>bur£.w"fbu, WJ'l-Uf/rufr "fn'f"fUIUl/r uurpnt~UlmpuiJni_,/, Q,(jO!o-/rs wi/_blfi wJ­

fuwJiJfr "fWrmhw~n'-fl1w'b 'J/,"f./!"'-"' ~ni_bb'bw'i,,/! hurl.. lb'Jbpmr/rur £. wniJ: 

{h'ffiri/_wJ "fn'J."fWU1hbpf1 uurp111~Ulmrw1/r Jurnfi'b 'fW'J.Wlfrwr ~wq­
,/ bl"' f>w.!wp munuf'iJ..,ufipni_,/ bf, 'bwl.. "in'l"i"'m/r l;,fi.rhw~wii .e/r.!/rui~wf, 
pw'l""'ll'fit'i.brfi ( br'fw[Ufi "'- w.lfuur.liift) k lb'lfirn'l "'"'rrhrfi ifrnfuwq7b-
9mftl1w'b piimJ{rf{'t 

fJr~w(ilfr IL lb'lfir11'1. urwrr/r .!frwt.wl.!w'h IL t.burwlf'" l'/"'-P/,'l..,9 _ 
J..,r;, clw.!w'hwy qnJw'bnuf (- f.J,,f'iiw~ui'bm,/ wb'l..,~"'l.!w'ii "lfiii'I l"'.}'"-JftJt 

<J.n 1w9wJ "lfrii7 L m .J1n1fl /r (L b'lfiri/ wJ l/>br /ru•fr) Pl 11'-rb'lwJfrii ii_ w'b7111~f!.' 
Lb'lfirn•1 rnwrrl• IL hr~wfifi wurn.!w1/r'h u1rw.!w9Jl,rfr IL l;;Lbfimpniiwifr'ir 

[ilw11w'bfil'i.kr/r ~wnm.9i/_w.J.efi urwrpbrmftl1wii z.iin11t.fiil_, qm'hi/_ni_,/ I; l'"r­
i/_wJ i/_fri;.ut~ni_,/, nrl! t;...,Jutpi/_m,/ I; hpw w.!rmfrl1w'b 1fb.l1u9.!w'h umw­

!)rii "fUIU1f;_IUIL('I {b'lfiril_w,} f/>br /rm/r w,/ rm fl JWii ,/ b.lw9J' Ul'j, i_Wi/r(' ~w/u-
1/_wJ t lb'lfirn'l mwrr/r l1w.! urwrrbrfi .ewiiui~fr9 IL 'IP"" Ls p'b11•1ftl/r9 
(ii~. 113 )1 'i.rw u11frrnftl1urii ,//,J..,9.!w'h hr~rnr'I "fUJmf.urn.£' "(-'?'.J. ifrn_ 

/u..,r~.tui'b wp9bl"'~nul'i.1 (-, bpp l;,ur.!h.!wurwpwp ""P""'l uwnls9 ,r..,<;, 
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l',.burlrw'h.eni/ umui9tf.ni_,/ t wub'l'hwi/_nr wd/uw.l'hwqn'-r~ J.,,r,,.b'hufrm/r 

uurpm~mmrur1/r'h 'h.!w'h :f.brfrw' f>w1fwuwrwnw'b9.e t:.wurfrlt'bbrfr i[rn/uwpb'h1 

{b'lfrrn'l urwrrbrl' ifrnfuu1q7b9nrfil1w'h .!Lp_ b'b 1/ur'bm.t 'hurl.. "in'l.­

"iwurfr urJfuur.l'hfr t.hm L. wnwp_wg'hni_,/ ~wrpfr7'hbpt Uur~wJh •1rur'h./! r,..,_ 
•Jwuwrwtiui/r z_b'h pur2/u.l_ni_J "in'l."i..,ur/r f/>bpfiurw1fo'b, wni_uurk'hfrururJfrii 

£. ~wrpfr'lw tfr'h f> wqb['nul: b liiblni/ ur.JfuuiJ'bfi f>bur wq'fw~9ni_{rl 1ur'b rnb­

u w~hurfr9 • lb'lfirn'l ur....,r1,brl! pw<lw'bi/_rrL.! b'h br~n'- fu.!pfi' ~"'rP/r'I- urnw­

p_w9iin11.Lbr IL ~"'rP/r'I z_wn.urlur9Ln'l'hbr1 '1u1rpfi'I . ....,,...,p_w9'bn'liibrl' U'bL­

'fblbLfi "furppbpw~w'b w'l1nwur~m,/ 'lrwi/_m,/ bii bp~w(ilfi9 'lb"(fr Au1/u 

wb'lbrl'' 1-rw'b9fi9 b'h, orfi'bw~, Mn-f!.' Cr-l', V-'i., Tf-l', W-f!.• Mo-l' IL 

IJJJlh ( .ern.!fr /11m J'pl!)1 'i.zi/_ur.J urwrrbrl! lb'lfiri/_w~ "in'l"f1.UU1iJbp111.! 

~ur'bi/_m,/ bf, l;,fr,/<;,w~iuhni_,/ ~wpp/r'l-"'Jfr'b :/>urqn1..!1 f>u~ br~w(il}ig "'l 

'lur'bi/_n'liibrt!' CO-f!.• NI-[', CU-£' IL "'IL<;,• ~wrp/r7 z.urttwp_..,9iin'l'bbr bii 

('iiMbLfr fum.!pff ), nrnii./! "in'l"i"'m/r ,/bl qur'bi/_nL.! hii .!fiwJii :f.brfim/r 

~..,,/ wmuurhiifrurfr Jbr_ 1nLJi/_....,J i/_fi6.iu~m,/1 

S "'Pf'brfi ~wrpfi7uiqn1w9.! ..,<;, l'L'l-nriJ..,~n'-fJ Jn'-'bf!. pw9ururrm . .t b'b 

'lrw'i.9 3d, 4d h. 5d b'b(J..,fu.!pbrfi l;iL~inrniiui1/r'b /~"''l"'L(rliibr/• ~ur~ 
nm9 .l_ur.l.eni/.t flr.ew'h .e/rt Lil 7pwii./! Lrur94..,J, w1'b.ewii t:.b2urni_fil1w.!p 

t 'ln1w'bni_,/ mi/_JWL ururrr/r ~ .... rPfr'l-f!.• WJh.ew'ii wi/_hlfr ~urJn'-ii I; .t'bni_,/ 

<;,..,, 11-<l1/wrn'-{rl1ur.!p, w1ufr'b.e'b wi/.blfi pwr.!r lbrJ,,,,1u1fi6.wiinuf t b'b­

[rlwp~i/_m.! 7/run9J'w'h1 

U.dfi1w.liiw1fiii "in'l"i"'"'iibrfr ~urppf17u11/r'b pwq[' 9b.!b'burfim'h b 
!JwJr lb'lfrr•J...,J "fn'l"iurw'hbpni.! Lb'lfirn'l 1nwrrl' .!wuw.!p ~miii/_mJ' I; 

ln'-.Jrf.w.l •Jfr{,,ur11m,f' :f.brfiurni_,/, ~..,,/ pwrar tkr.!wuurfr/;.w'biibpn1...!' 

uimuurbiifiurm.!: lTuruw.!p tl "'Ir;, pn/u..,rfi'bni_,/ t 9b.!b'hurfiurm,/ bp~w(ifr 

U1urn.!fi'ii ~..,,/, Jr'ht"fb" Ull/nL,/ b'h, ln'-.Ji/_ni_,/ yb.!h'iim/rur/r Jbp_ IL bpl..w'b 

1; 'lwl/r" thqftptlw~ gbubGmtnn' (Fe,M)3C nrurh'l ,\\-f!. Lb'lfrrn'l "'"'rrii 

I;;. orfi'iiwf (Fe,Mo)3C (Fe,W)aC, (Fe,Ti)3C IL "'Jl'bt 

Fwr!r lb'lfirtf.w.l "in'l"iwur'hbpn'-,/ 'lnlw'bni_,/ b'b 'buth. t.wurm~ ~wr- · 

pfi7'bbp' lb'lfirn'l mwrrfr IL w.lfuw.J'hfr .efi.!fiw~w'b .!fiw9m{tl11n'ii'irbr, 

orfi'burf VC, TIC, TaC, Mo2C, W 2C, WC £. wu'i.1 ~iuurm~ ~uirp/r'J­
'hbrii m'bbii t;..,,/b.!uiuriupwp t:.wuwpw~ funrui'hwp7/r ~-,/ 1/l.9..,iJ~ln'-'b 

"lrfi'l.!w1/r !L.fi pJn'-rb11.w1/rii i/_w'b7w~, nrl' ~wn.ni_9rf.wJ t .tburut1iibr/r 

wurn.t'i.brfi9• fiu~ ui.lfuui.l'hfr uimn.t'iibpii l''ii'l-brrf.wJ bii ..,l'I- 1/w'b7ur~n._J, 

nr/r UfU1U.f.wnnr/_ 1rw'h9 w'bil_ur'b111,/ b'h l!GribpuwG .\iwqbpt C'b7bpJw'i. 

fiiw'lbr'ir ni_'bbii f.wur~ut"ibu pwr.!r ~ur1111..iin1.{rl1m.ii1 

l;l'P "in'l"'l"'mfr ,/bl JfiurJ..,Juiiiw~ ~..,.,, .!fi .ew'hfi lb'lfirn'l. m ..... rrbr, 

'lnlui'iim,/ bi, pwp7 ~wppfi7'bbr, npn'h.p nt fib .!ur.pm-r .efi.!fiw~wii ,/frui-

911~f!1m'h'bl:.r bii, ""IL• wrf.blfi znLur, Uffi'ii7 l"'-dn'-JfJ'hbp ~wrpfr7/r ~frJ .eni/_t 

Orfi'bUlf (Cr,Fe)1CJ' (Cr,Fe)25c6' (Cr,W,Fe)2iC6 IL wuii, nrmb'l ifrw~Ul-
235 



qJbrnul' 'lurbi/_n11 UlUlrr"rfr umb{ufrnJ'bu1rfr1i r.wrruplsrn1._(<11111._bf! tfr UJ.Ulr.­
UJ "'bi/_ rnJ' I 

Frrlnr 1fwrpfr11-Lbrl'' U1bljU1fr1 'bpU1'b9 p'bmtflfr9 , 111'bb'i.t PUl[•dr t1wrJ­

r"'-fil Jmb, uwfJU1lb u11fb[p J'/,J }_Ulifrm/. UJ.n'l_"(Ulmp wJ'rmfil111Lbh llL 

1fw11Jr1nfiJJmbf! pwr&rw9'i1111J' b'i, mJb 1fwt'PP'l-'i.tbrf!• nrn'b,e U1nwi/_bl '1-/rn­
UJ.hru b'b /,_ 1fmJm'i.1 

1
lwrrfr'l-'i,brfr '1-fruUJ.1.rumJ''i, w"fwr.ni/_mJ' b'b lb'lfrri/_wJ UJ.n'l_UJ.wrn­

'i,J.rfr 2_hpJ' wJ' zUlljJ' UJJ' pt fJ[cl /, 'frUlb.j! llllU,[!U191f uuf' bb pwi/_wfJIUb fr'i.t f'Ulrdr 

tLrJ'iuuurfri'..w'i,'i,£-1,, lb'ffrrnrz "'Ulrrbr'b U1nU1i/_bt J'bJ .eUl"'w1fmf"l111J'p L'i, 

£nt Ji/_mJ' U111Lumbbfrm11LJ', J' /unuf [! 'ff'Ulb.J! ub.bnnLJ' /; J' wp wb bupmuL J', 

!;/, mw'I"' J'juwJ'b'l_J' J' wb JUIJ' Ul"i,Ulll, PUl'lJ' w(rl fr•f ljwppfr'l'i, hp fr PJnt rL'l_w9-

J w'b f1btmrn'b'bhrfr wnwy_wyJ' '""' z"'nrr.fr1_. 'frUJb.f! umw91/m J' b'i, 7fru­
UJ.Lru1 

/..htfrrm J'f! J'l.J }_w1frni/_ w'l'lm J' I; 'i,,,,f,_ U/.n'l_U/.wmfr y_hpJ'u11lzw~1fw'i, 
nhJfr11'bbrfr IL wr'l-JnL'i,.[!'bbpfr 1/pU11 /..L'lfrrn'I. wwprbp"b '"'l'l-m J' b'i, U/.n'l_­

UJ.Ulmfr wnwmb'i,frmfr fr'lnflbrJ'H i/_1nf11U1r~ifU1'i.t 1fnrbrfr fr'b}_UJ.b" &£fr, mJ'i,­

U/.bu l;l 11/rr.efr i/rw1 Lpw'i,.e r.wJ'wr1•u pninrf!• f1U1Jm'i,U19'bblni/ U1mumb­

'irJtmf!, UIJ'f 1fnrbrf! z_bizmJ' /,'j, 'fb"ffr UJl_, t:,'j,Ul('UJi/_npinflJtnb I; umbizJ1_111J' 

UJ"'l."fwmfr J'{umJ'f! l1U1mwpl1l U1i/_blfr 1fb'l_J' uw11b9J'w'b UJU1JJ'w'b'i,Lpnuf' 

1/bJU1bnu/ t" "1."'lUfU1U1bbpfr rf[11blpmfil1m h(!I 

11.n mU1rrh11'i, Ul'l'f"'-J' b'i, 'i,w£ "fn'JUJ.Ulmfr J'u1pmb'b,,pu1w Jfr'i, ljburLrfr 

'lfrt•J!fr i/rw1 ~UIJ'Ulpjw pnlnr'i, l;l frth9'i.muf 1.'i, wl'l- ljbmhpf!' pU19 w11n1._­
f"1wJ'p Co-fr £. Al-p: 

lJ.!""IP"""-• U/.n'l_11/wmfr lb'IPl'"'-''f!' 1{inifrnfublni/ 'i,pw f'Ul'l_W'f['nL -

/ti J"'-"'f!' ,/'/,,} ifrnifrnfr1tr1~ l"'-'j,'j,/,, (' t J' Ul!Jbm.J' b f'UI 11.rfr m/rljUlljUI 'j, ljh 111/; (I /r 

'l-Pr./!P• "'"rm1fm111.rw1fr I, r.wmljmfl1m'b'bhr/i 1fhJ!.• 1frn1frn/ui/_mJ' t 'i,r,,, 

J'bl mbrzp n1._'i,h,9nrz ifrnfo1wrl111LJ''i.tbpp ljfr'bhmfrljw'b u1w.j!U19 1fU1'i, £ u1unb8 -

1fU1b f!'i,fclw9,e.,,_J', Lr£w'b L'i, '/Ullfru 'i,nr tpw'l_wJpb IL umpmlju1n1._rwJpb 

f'Ul'l_IU'lrfri.Lbr, nrn"'.e 1n'bL'i, UIJL p'i,1111[" "'- r.wmf1m/dt•nbbhr1 T!.J'1Jtn­

ifrbLnt/ 2wrw'frU1Jf!, 1fwrhtfr I; 'bzbl t:.bmlr.JUllf!' 

fo mU1rphpmfil"l"'-'i, 'i,npJ'wl J'fil'bnlnru1w1p'i.t "fwJJ'm'i.t'i,hpmJ' t:.U1i/_w­

uwrU11fznmfil"Jmb i/_p6.U1ljnuf 'l"'"'"-nrz w.Jf11uuJ'i,U11fr'i1 UJ.nl["(Ullll'i,br/i r.11.r­

"b1u"U1"' lfiw11.w1fr'i, f'Ul'J.Ul'ff'frt'i,brfr' lfibrfrmfr "- 9bJ'b'i,mpmfr, UIJ'l UJWJ­

J' UIM1L rm J' ll-"1:/rrrf UIJ UJ"'J "(UIW-..,,bpp l[iwqu11pt f'Ul'l_IU'f rfrt'i,bp'b b'i, \ 

1) ih<Jfrr•JUIJ :Phrfr"'f!· 
2) lb'lfrt•i/_w.J wm11mL'i,pmf!, 

'1) lb'lfrri/_UIJ 9hJ'b'bmfrmf!1 

4) r.Ulmn'-" Lr. £1Ulr'I 1fwrrfr'l-Lbr f!' 

lhq~p~wb ~hp~m~ wJ/.,..,J.'i,fr £ th<Jl•r"'l mwrrfr l1uiJ' mwrrhrfr 
UJ.fr"i,'I l'""mtfil'i, t !J. br1fw{Jn1._J1 

2::ri 

/•'i.t}_UJhu Ulf''lb'i, 'bzi/_ht f;-, r.wJ'Ulf'J"' pninr LL'lfrrniz urwrri.rf! ( rw9w­

irn1fcl1 U1J'p 8, N, C, 0), hp~w{tlp J'bf_ 'lurbi/_mJ' /,'i, u1b'l_U1ljU1[J'.,,'j, UJ.Ph'l­

.l"'-Jnq{tlp i/_pf'..wljnLJ', nf!f! UJ.Ultnf'..Uln t t:,.Ul'i,'fpUUl'j,llLJ' "'rUI PJnt rh'l_Ul/P'j, 

4Ul'ir'l-w1fp pbl_UJ.lw J-wi/_wlwJp'i,, wl'i..U/.bu l;l f;-'i,brqbmHwljw'i.t wizwi/_U1'1_­

~w'ir1 .Z.wb'fUI"" UJ'l_UJi/_UJ'l_nLJ'f! tnh'l_p t 11LbhhmJ' UIUl('pJ.r UlUlrrhr/i 

U1utnt!'mJfr'i, l_U1fbpp /.. 'brUl'i,9 tihlju1rn'l.U1Jfr'i, {iJw'l_mb{Jbhr/i ljwnrr1._9i/_U1J.f!fr 

rn wpplsp1n(tl /Ul'i, t:.bm£w'i,.J!ni/_ 1 ll.'1. U1i/_ U1'1_i/_ wJ pJmpb'l_U1/P'i, i/_w'b'l-iu1ff! Lwr­

i/_ wJ i/_pf'..wljnLJ' t, npp UfWWf'..wnlfi/_ [h'l/iri/_wJ :Pbrfrmp UIJ' pn'-fil ,,,,..,,..,, 

w1JbLP P"'rAr t• 

~ 
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~ 

J 0 ~-i-~~~~=~~--1 

Z I 4 J ~ 1 . 
L l19frwz. "'""f'f'l' it L t-.;1..h/'"'.Z V>i.url"~ % 

t~. 113, {k9[•pywlt tf>llppm/• ~wpltpn•fl JnL1.'h r.wpywltwJpb l;1n•flJnL'hf!.' ltwP•­

-fwlt l"'-ltywlt mmpp£p ll.'ff.f'mt "'"'f'l'kl'p l!"'"'"'~P9 (l'u." U.. 'lJ. 'l-n•uwkf &. '{. '11·. 
f;,ff,[/.'bp}• 

1.lj. 113-m J' ph ri/ wJ 1fn1rbrfr9 l1wrb Lfr I; t:.w'iiqbl IU l..,, b 'lrUl11UI 911L~ 

{ti JW'i,f!, ftlb U111m'i,Ap'i, lb'lpf'n'l m mt•f'bpf• .f!"''i,wlj'b p ~'i, }_ J.uiifrni/_ /,_ p''i,,t 

fr'burb'i,ufri/_nLfJ JwJ' p t J' b Jw 9'i,m_J' r.wi/_w uwpwljznm {ti JWh i/_p6.w~rr,_J' 'lm'i,i/_n'l 

Lhq/ir•fUIJ lfihrfrmfr ~·urt1r1n{rl1n'-tf!1 />'i,l"fbu h1r£mJ' I; 'lrwlfifr1ffr9, .-,,[',., 

1fwrJr111fil1w'i, J'hJn'-flJnLbf! ~w/ui/_ruJ t fr'i,t"f bu lmJi/_wJ. wUlrrl.rfr pbmJ­

f1fr9, mJ'i,"11.u tl 'i,rUl.-,,9 .ew'i,U1~Jt91 ~r..,f!.frljuLJ' pbp1f1uJ- t Jfrus1'i, wnw'i,­

Afr'i, mwrr'rfr Ul'l.'fb9mf"1nLbf!l 'Lrw'b9 J'frusJU1J'w'bw1fJU1 U1n~w1mfil"1"'"' 
Ul'['fb9n1._f11111'1.'i, UIJl f11fr'i,fr1 

l..4t/rri/_wJ tfihr/imp J'fr1f1mumpn'-1fmmrw'i,, 'i,w1w.J. lh'lfrrnrz 

ut11U('f'bpp p"bn'-Jflfr'i,, 'i,pU1'i,9 .J!w'i,wljfr'i, £ t:.frJ'tw~us'i.tmJ' wmumb'i,frmw­

lf.hrfrmwJpb 1frn/uwpljJ'w'b !b111fusumfrG.w'i,fr fr'i,mbri/wln'-J' uwnb9J'w'i, 

237 



turtu'ln•f'Jtu'j,e• Lfr'i,n,J' t- br1fn• urbu ... f t,,tu•[tuuturtuntu'i,9J! ;;tuurfrl1'i,brf• 

Ab.fr £. tu;,b7'i,tu1[nr (zbrui..,</_nr)'J'wrurb'i,ufrmfr mfr"lfr' fl.n1u2fr'i, '1/,"l.f!'"J' 

'j,rtu tuJ'rmfl1n•'j,f! Lfr'im<J' t" 'i,if.w'ltu'l"'l'j,, br1frnr'1P '1b"l.C"',f' tun..,i[b­

(tuqna l'j,' 

Orfr'i,tuf B"/0Cr "l"'rn•'i,tu1fn•L fPbrfrmfr "(_,..a rfin/utur1fJ'tu'i, t_brJ'tuu­

urfrl.w'i,'i,brnuf urnnJz9 J' ,.,<;, wrw'ln•fil1m'i,e 2-fr9 J'fr'i,t!.. 200"'C/pmql:r pturA­

rtu9<;,blm :.bml..w'i,.enif 'j,rtu f,,num'i,nL{iJ Jtu'j, llLUJ:',J' tu'j,'j, tul.nLJ' t- 2;; ~q/tfi12-n<9 

ilfr'i,l/,.. 74 liq/tfu2, tuJufr'i,.p'i,' 3 tu'j,'l..,J'' tm1'i, ptu'1_tu'1rmfil1nL'j,'j, ,,,'j,lz9n7 

J'frtuf,,wlifw.1./_!fr tuJ'rm-f11w'i, tuJU"ffrufr J'bJ /_tutpfr J'bJtu9rnJ''il, turtu'1 lltu­

nb9J'tu'j, 'lb"l.f!"'J', <[brtu'lr"'J' b<;, I ~ex rfinfu•ur1fJ'w'i, e<;,[Jtu9 .e,,,J' urb7fr 

n<'i,h9n7 f/>turl.'uJfr'i, 1fnrf>J'w'j,f!.1 1J.J'1 pn/u"'rV'"J'l', utunb,9J'tu'j, pmrAr 

turtu'ln<[i/JnL'ir'i,lrfr '1/J"f.[!R'-,f, 'j,Jm.zfr urw1rpl•1• f,,wm</_wJJ!'bbrn<d ( Jm</_wl­

f,brmJ') mb7fr t- ,,,'j,b'i,nuf mturpbr rltuJ'tu'i,wl1tuJ'frr_n9'i,Lr111.J, nrc WtlLll­

urb'i,frwfr },_ f/>brfrm fr wb11w1fwrtur Jwif wl'i,br/• mturpbrn•fil 1w'i, f,,bur£.w'i,­

.f!"'L' b'i,fJturHn•J' t" "f[tuuurfr1f '1blf>nrJ'ur9/1w1fr IL J''j,mJ' l1n1/rqtuJ 1_fr£.w-

1fmJ'1 11.Ju"lfruni/_, J'buiw'lwl1w'i, J'frwf,,..,li{wJ.efr !J.tuqtuJfr'i, 1pn/uturl11ftu'j, 

e'i,[Jtu9.enLJ' wb'lfr 111'i,h9t1'l "ffWUmfr1f 'fblf>nf'dtu9frw1fr f,,fun/,.w'i,.enif pJnL­

rf«[WJfr'j, <[w'i,'1ui1fc J'imuf t L•urif.wd- 1_frl.w1fmJ', nrc IL ;...,'i,,,fruw'bmJ' t 

'irrw wJ'rn•f.ilJw'i, J'b.J-..,9,/..,'j, "lwurl.tuncr 

Uw1ftul'j, t:.wi{wutup"'V2''"'fillw'j, 1_/rf..tu1fm.t qm'iri{n7 lb'l/•r•[tud- IL nJ_ 

Lbqfrri/_LUd lf.brfrur'i1bl'fr ·'Hrnuuirml1mmrtuJ/r "[tum1fbr'i,brc J'tu'i,rw•1-fr­

mtu1fmJ' frrwrfr9 J_b'j, mmppbpi/_m J', f,,b111h.w"llw, J'frl1pntubwlfr'lfr J'fr2n-

9ni/_ wii::.'i,wrfr'i, t unifnrwf1w'j, !J.brfrurc 1111urpbrhl 1bqfrr•[tud lf.b11fruifr9: 

1J.n "fLUl''l"'J' b'ir •nrfrz' .f!frJ'frtul1w'i,, U"fb1furrtul w'i,tulfr'l.'irl:rrfr l1w1f "'IL 

Jb fil n7'i, bpnrf 1 

Pnlnr ll"tfrri/_tud l1n'iruwr•n1f9frn'i, "ln'l"ltu"' 'irbrfr t./uf'i,tulfr'i, J'tuuc 

11..,qJ'nuf t 1b11frr1_wJ f/.brfr'"C' llrnz J_rftu'ir11nm1/n7 "l"'lUfwm'i,br Lfrniffr'i, 

,,.'j,f,'j, !J.brfr1.11tu1fr'i, uurrm1furmpwl 

lbqJ1p~m~ mm.uuibu~m~ wJfuwJ'irfr I.. lb'lfrl'"'l. uituppf• l1w1l wtup­

l'brfr "lfr'i,'1 £nLJm1fl'ir t I b rl1tufilmJ' I 

f>'j,t"lbu tup'1b'ir 'i,zifbl tr, "l"'l."l"'urfr J'kt_ lb'lfrrn'l mturrbrfr tun -

1ftuJn<(tl1111'j,c ptupApw9'irnuf t 'irptu wn<uurb'i,fruifr 1fw1m'j,11LfiJJm'j,I!, w1'i,­

"llsu np ~wf':..LU/u 'j,tu J"i,nLd t- 1fwJnLh /, uf;'i,1w1fw1fr'i, 2_b/1J'tuumfrb.w'i,111.J' 

(brp "ln'l."ILUUlf! Lb11frri/_U1d t nrnz .em'i,w1ffr mwrrbrn1J, nrn'i,.[.! P2_b9'i,,,,J' 

b'j, A3 /,. A1 1rrfrurfr1fw1ftu'i, 1fbmlrc' orfr'i,wf l\fo, Ni b.. tuJL'i,)1 ll.n mwr-

11br'ir /r2_b9'i,mJ b'i, 'i,tuh MH /,. Mk 1flinl1rc) wmumb'i,frmfr frqnf<lbrilfr1r 

if.rnfuturl1iltu'ir l1nrbrl! J'bJ i.mrfinr/ zb7nuf '1b"lfr "''l' f,,burl.uu"lbu, nrnz 

zl1pJ',,,umfrf..w'i,'i,Lrfr fr'ir1nbptfur1nul mu1.etu9J'tu'h IL u1u11b9Jtu'h rltuJ'w'i,tu1f 

tuJu "ln'l"lwur'i,L-rc J_h'b b'i,/iliur1fifn•J' f/.wqwJfr'i, tfnfu"'r~1fw'ir, 1f'b111J' L'h 

wmuwb'itfrm/r 1[frl.w1fmJ'1 
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l;tuur J_rliu'i,'lnm</.n'I. 1 f,,rwtuJ'mr• f,,riu1fw1111.'it £. nJ_ J'w'l'irfr11w1fr'ir "[n'l. -

"l"'m'itbrfr uurrm-1fmn•rtu'h lb'lfrr•[tud wnrnu1b'itfru1 t"i 

l,b'lfrri/tud tum 11urb'itfrwfr (fr'ht"lbu lb'lfrri/_tud /Pbrfrurfi) J'fr1rrn11-

urrn•1fum•t•tu'it nJ_hJ_ni/_ tfr mwrphrifn•J' unifnrtu1ftu'it w11Lumb'ilfrurfr J'fr~­

rnurn rn1.1f u•mrw lfr 9 , tu I<;, J'frw'it J' ..,'i, ;;tu m/11f'itb rfr Ab.. fr flbrwp1m-rb11Lh r C 
Jn'-rtut:.111wnL1f br1fltu1f'itbrnif (filbrwPl"'rb'l.fr J'br_ J'fiJ'1tu'it9 'ln''l'"r.hn uU1;­
J'tu'i,'hbr)1 

l,b'lfrr'ftud "l"'l"lwm'itbrfr 1fwrPfr'1wlfr'i, :jituqfr J'..,ufr'b ptui/_Ulrtur 

1uui{tuJ tr "'2/uwmtu'it.f!fr u1fqpmJ': 

l:rpb,/'it lb'lfrrn'l urturrbrc br1fw[ilfr r.bm tul(lU2_tu9'i,111J' b'j, J'fr2-J'b­

m tU'ltu1ftuh d frw9m/rJ JnLhhb r: fl tu1f UI l'j, tur'f 11n'irtupb rtu1f tu'j, "f t1'l"f Ulln'i,h­

pm d "'1'1"1P"fr 1lfrtu9n•ftl1n•'i,'j,br .[!/•}_ b'h "l"'mtut',.nuf £. "'1'1 fP"''lbre J'bJ 
'i1z111'i,w~mf/Jm'b t_m'irb'irt 

U.1u"lfrunq, lb'lfrr•}tuJ "l"'l."lwur'i,brfr t.frJ''i,tu1fw'i, lf>ru'lwlfr'b pw11w­

'lrfrt'hbr'j, L'i,' lb'lfrri{tuJ lf.brfrrne, lb'lfrrif.wJ wnrnwh'irfrmf! b.. pwr'1 "' 

t.wrnn•~ ~wrpfr'f'i,brc' ~bmb.w"lbu, 1bqfrp<[tuJ "ln'l."lwmfr u1brrt.Jru1c Vlfr'h/i 

Lb11frrif1ud ~·Lrfrmfr IL ptur11 l1wJ f,,tu1n1111f V"'N'fr'1'itbrf1 t<[mb~mnfr'1tuJfr'ir 
/uu1n'ftnLr'f: "lbnffrUl/r c'j,mtu'itfr.efr'it "flU1"f/w'ftn7 umr11.f1u11tLpU1J/r'f1 f'lU'Jtu­

'fpfrJ_'irbrf'.' 111rn11mfr1n'ir n• pbt'irfrmc, 'i,,,,J'b"lh" lb'lfrt"/tud- f/>brf1tnfr k 

ptur'1 ~w1f :..111wm.1f 1fwr1•fr'1'i,brfr 1lbfr1w'itfr1ftu1ftu'it /11tun'itn•r'1'j,br b'h1 {h-

11frr1ftud "l"'l"ltum'hbrfr 1fwrmb'hufrwc' wJ/utud'i,fr IL Lb'lfrrn'l urwrrhr•fr 
11brf,,tu'lb9qtuJ "IP'j,'1 l"'-Jm1/il t .[!turrtu'hfr111ntuJfr'it a hrl1w(rln<J': 

Umf n ['U' ptu r t:.1uif tu uwrru1f znm [iJ ltu'j, <[frl.tu1f n•d l/;'lfrf'1f tud "l"'l"f '"Ul­

'i,brfr J'fr~rnurnpm1fmmrLU'j, pw•L~'u.'Ju'J I; 'i,z<[111J brb.f! lf>w'ltuJfr'h pw7w-

11rfrt'irbrfr futun'irmp'ffr!!, ru1fblf1 f',.tuf.1>1/11' 1b11frr•fwJ fPbrfrw[• lt lt"'rPfr'1-

'hbpfr fr1tun'i1mt•'1fr9• fru1f t:.w1111111f "l"'J"l'""''i,,/;pn•J' 1,,;,,r lbqf•r</_wJ fbbrfr -

m /19, 1fw' J' [bqfrpi/_wJ u111u11nb'hfrmfr9: 111•.pw'i, J'bd t "i"'l"ltum1111f 1fu•r­

p /1'1 UllfU12_tu9'hn11 Lb11frrn'J. mturrbrfr .[!LU'j,lU~f!' "'l'j,.f!..,'it J'bJ t 'irrw 

fttupflfr'1tuJL~'j, f/>tuqfr 11w<lfr'i,I!, w1'i,.e•u'it pwrAr t 'itrw l1wrdrmfil111•'ii'ir nr. 

1f wz1>11fw111L'i,mfil1nLhf!I flrJ'tu'i, .[!/rl_ [b'ffrpn'l 111u1prbr b'i,, l'ftup1n'itU11f</_nuf, 

w1'h.eu1'i, 1frn.f!r I; 'i,ptu ~wrpfr'ftutfr"i, :p ... qfr .ew'ittuftl'' w1'ir.e1u'i, rwrtlr I; 'itput 

b.l nr[il 1'" 'ii C' 

Stuppbr f'lU'J.tu'1rmfil1111'h nL'itb,9n1l 1b11frr4_.uJ "ln'l"lwur'i,hre P"''I. -

J'wfrlfr1/ b'it, npnh.[! 011mtu'fnpJq1,.J' b'i, wbfu'i1fr1fwtfr tutu l1wJ' w1'ir "[w­

t:, tu'j,2_1! 1•wi/turwrbLn• t;.tuJ'wp: Uptu'i,y f1tu'ltu'1pm(rl1w'i,, 11u1rm1fmmp1>1Jfr 

IL ~wml1m/if1rn'i1'i,brfr J'frr_k b,,_mJ V'"''i/r ptuf'1"'filltu'j, "ILUmb.wnrrq tuifb'ir 

Jfr tunw'irtlfr'ir '1b"l.efr ;. .... J'tur w'irr..rw.tbzui t '1fr1lbt urb11b1ftumm '11'.f!brfr'it 

I.. 7b1fwi{111111/bl 'j,rtu'h9n<J' pbr</_mJ mifl'"l'j,b11n1[1 U.1'hwb7 11hpi/_n•J' b'it 

tul'1 "l"'l"itum'irbrfr mb11tu~'hbrc, pw'l"''1l'"'filJn•'itf!, tutu l1wJ' tuJ'j, ''1"'1-

"fUl"'fr ~"'"un_J,,,'i, p'hw11tu•/tunc1 '1rtu'i,9 p_bpJ'wJ' ztut,.r ... t nb.tfr.!'ilbrc /,. 
tur'fJnL'i, ./_!'j,brcz 
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XVII lltlu\J,Sll \,-I!\> lllrlL~ll'Wll Vf'-1! 

1. Sw1 1i.'1Pl'1w<> "l"'l.'lw"'~'bl'J. :;;,r,,w1us'b :f>us'lwJ,I.~. pw'l"''fl'h.~11:.rf p'hnL.tfilfa 
jJJUJ~.f,u-irnLJr._1. 

2. fikrkt' 

•w) 91.Jb'b<nw9 Jw"1.. :;wJwr P"'l'.ll'"l'w'J. l'l'"J..,'bp4ktw-fn1:f>rwJwJp'b (18XH!3A .,.i.­

.uw'J_w"1../i?P) "l"'l"lw"'f• r) P"'l'blw-fJw"1.. ~..,Jwr P"'l'.lrnrw"- l'l'"Jw,fw"1..qw"1..usuhf.-

4wJJ"" (30XrCA urbuw1fw't.p2f•) "l"'l"l"'"'f• y) ;rwwJ"L{' I. ~rw't_,,,JnL'b l'l'"J.,'b/•­

,1J_blw-f"Lfl>l'wJwJn1f.p7/s~.wJ[•'t. (4X 14H 14B2M urlruw't_w<i.p:f) "i"'l"iwurp e1'Jpw4w'b 

P"' 'l"''l{'"Lp JNL "'e· fb rJ wJ :w4•' w'b ..,f,JfJ't.bl'l!• J 1'"-r"umrnL't_'1Hnrw1f uJu6-J wur "'' 

-'i."-"'l'l'• "1..4wrw'll''" flJ"L't.{!_ I. <i.rw't.9 :.pJ"1..us1t_w't. Jb[uou't.f1t_-4w't. ~ ... .,.4,.LpJnL'b"1..bl't:'! 

p'i.,. Lfilw'll'"'l fl"Lflw't.{<:'t.bre' PrJ,,,pn'l-f"'~' JJu-fw~ /, .!juwJb'lJ-fw~ -ffG.w4<i.lrrnLJ 

lltlulLSlL"Lil XVlil 

9flfll1'/111U. 'La nft.~lit>fl l!U.'1.U.?fl nft.~au. 'L, 
RlifJUU.Uf;U.ltUU.'L, USfJflft.ltSnft.fJU.9/1 nft. 

~U.Sltflft.PBflft.'L'Lf;fJ/I UU.U/l'L 

I. ubrU.trnflfl"SfilLu 

lJ' bm "''l."'J zw~J iuft "''"'/"' pb 'l,nuJ' 'f" pJ /rJ!f! /"' pwl;,UIUlllL¥.• f11up£.n p 

IJ-bp I; "'"''lmJ "'Pm"''l-P"''i,.J!fr "'P'""''l-P"'l"'"""''bnL{rlJ'"'i, nL np.,,¥.fr pwpd¥ 

r .,,9.r.,,r;, 'l"r"nLJ: Un "1"''"'6."'nno/_ wo/_htfr /ufrum mbfu'bfr¥.Ul¥.w'b "lwi:.w'bi­

j, br b'b 'bbr¥."'J'"9"-m.r 'l"r"fr.e"''bimfilbrfr'b: U.n "l'"""'r;,lr;,br'b "'"l"'~'"-
4-btm (,.,,J.,,r w'bt.piud-bzm b'i, /unre '1fr1nblfr.e'bhp /,,. J/,J tfonp3.U1tt11LfJJ•1L'b: 

! 'J.,,pJfr.ew'btmf"l•rt!• f!u1n r;,2.,,r;,.,,¥.J.,,'i, ¥..,,J ¥.frr"'nJ'iu'b ~wm~w'bfrzfr 
'I '""'"~'"r'IJ' .,,r;,' piuJ w'bmJ' b'b.e b rb.e "" J"tw¥.w'b J .. .r pb rfr' qmpnq. 

qpn2unri k ~m1Jinq 'l"J'"fr.e'bbrfr t:.w.l'wp:{ U.1u bph.e /11.l'pfr ppJfr.e'bb11fr 

2-"'""''f"pdmJ'b f!'bfrlw'LmJ' I; mmppbr"J"l"'IJ'w'b'bbpmJ L. 'bp.,,'b9,,.'b1mfilb­

,('/ry "l"'(,"''i,'l._o/_nLJ /,'i, '""'l'P&r t..,,1.11¥.m/ilJnL'b'bbp: 

/ U.,,¥..,,J'b, f!'i,'1-t:,,.,,'bmp wnJ.,,Jp, 'l"PJfr.ew'btmfilhpfry "l"'t:,"''i,'l._o/_•nJ b'i, 

·~ hmkl"'l 1'fr,/"i,w~U1h 1'U1m¥.nL{JJ11L'L'bhpt" 

lfh~ l1wp~pnLpjnLli' 'l"r"fr.efr 11'.,,zw¥.iu1m'b1nf"1m'b'b ur"l"'r,""-bl''L 

f:,, iu.J'iup, npfr 'fnpJn'l J'U1,,/1 iuz/lllUUIUl'i,.j!{!i t.w6.iu/u f!'i,filUl'bnLJ' I; fr'bmhh­

nju/. UIUUlU~lUpUlp f.'b;mLJ'i,bpfr "/,.,JJ,.,'i,'i,bpmJ: 

lfbb- qlilfmqpmpJnLli iftn.pp "llwumfr¥. '1-l.fl.nr.l.,,9frw'bh/'fr'b k tfuc\ 
qD2Ul01-ft"JDl.li \ iuzluUIUIUl'i,.J!fr f''bfilw9.e11LJ 'f"f'"fr.efr W2_/utuurn'l 1J'U1ufr:a1..'b 

.nL 'I-Irr.err "l"'lur"lw'bblnL t:,.,,J.,,p: 
lfbb- wtfpn•pjDLli /,,. pwqwpwp fitnLpJnLli' mwppbp b.frqbpfr'b, t.wp-

4iuJ'bbpfr'b nL u1U1U1lU'bnul'bbpfr'b l"'"- 'lfrJ"''l-Pblm nL'Lw'im(il111Lh m'bb'b"'l"L 

,t:,,,_,,,J''"P' 
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GppL1f'ii 'l"rdfr.e"''b!m/rlbrfr.'J u1iu::.m'br,1{111.J' I; ,ff,J fipmmlfpnL[:tjnLG /,,. 
zti!1mljlUJIHGnLpjndi' fr'bt"ib" [, l_lll1J1bp!1 (ith~) lp11p1din1pJnt!i rf.,,J.,,'i,..,ft/• 

f!h{Jiu9,J!ftLJ (J;_mU1lf'"/"L'i,mfrJ/m'b), "Pf! ¥.,,,pfwp J;, opfrhUllJ, }_wpfr}_ /,,. 
'""'"'!fr l 'I" r• .t fr .J! r;, hr fr ~ u ,,r,,, r: 

F"l"I' 'fnpJfr.J!,,,'i1/ 17L{tihr/•9 "l'":."''i.2._o/_nLJ I; rwpnr mbJu!intnq/1mqwli 
fiu1ml1nLpJnLfiGbp, grn3 p J1fivliwpdhv /, wu'b• 

f•t;,,,f'¥.b, m1uppbp 'J/,"f.f'./;pfr r.iuJwp Ul'lUl!_'j,WffUlf''f 'Jlp /,'j, fr:UlrfnLJ 

fclof_,,,1•'t1/"'J t..,,w¥.n1f1111L'i1'bkrfrt1 1l/,fic 1,.,,.r Jfr .J!LU'b/rnc, Jlnrn'bhpfr '1-bre 
hr¥.rn P'l-"'ft"''b I;: J 

l.fruml i).u11nl1111frlt.,,'b'bbp'b "'UJuit..nof_hlm 'i,"i"'ur"'ft"'{ '""'ppbp "l"'J­
,/,,,'i,'i,/,pnLJ w;_/uwmml 'JnpJfr.J!'i,hpfr t.m.J'wp 111h·\pwrfb;_m I; f!hurpbf 1'm­

tf111"/UIUTU111fuw'i,, 1/mp3.usr~o/_.,,J 'l"J'dp.piu'i.Jm{J f,, b'b{J.,,pfthtno/_ 1'wJw"l"'­

.rnu ufu w'b p_l•r" .,,,f ziul11f Ulh J UI 1'b i),wu9'bb1 n P"2"'"" umrm¥.u111LrUI Jfr'b •{Jr­
(,..,,!!!:. • .' "P"l/;uqfr r.'b.,,pw-fnr L/r'bfr uszfuwuibl O"lmfrJ'm1 ,,/,r/fril'tbpno/_: 

fjb,,..,,,l J'2.,,¥.1"f 'f"r"fr.J!'bhp "i"'u'r"'umbl"'- :.U/.r"'r 11/rpiun>{nLJ b'i, 
::.t.mki"'l 1'fr.i'b.,,¥..,,r;, r;,,/"' frlbrc' 

1 ) "'.t/u.,,J'bw1/•'b 'l"rJfr.J!"'Jfr'b "l"'l"l"'ur'b/,p, 
2

) Y"'"'r Lb'lfrrof_,,,J 'l"r"'fr.e"'Jfr'b "l"'l."f,,,m'bb11• 

•
1

) P"'rar ll'lfor-fruJ, '"i""fbu ~"l1"'l• ,,,P"''l"'t."'m "i"'l"l"'ur'bbp k 
4 ) ¥.wr,Jr .l'fr"'""'l"-"'".e'bf,p: 
1
1mpn'l <fllpb-j1pGbp]1 limtim11 "'l'""''l"r"•frlLJ b'i, filof_.,,r¥.•fwJ P"l"P 

'1
11rJfr.e.,,'bJm{iJhpf! 1 Uw¥.wi'b "'i"'"b'l 'bmi'b"lbu 1u'bt;p.,,dh;_m I; ur"'ppbp iuz­

ft1U1utU1h.J!"'JP'b "i'"iJ,,,'b'i,J.pfo ;:,,iu.rwr f!'b"'r"L 'lrw'b9fr9 npl..I; .1'£¥.1!' t,.,,_ 
,j' WUf W lll tll u/111,u'i,f! t 
·~ 

lfL-,eh'b.,,r;,brfr 11£,,.,,.lr;,brfr JbJ .r,,,,,l' h'b/il"'f''i•fm.! 1; o/_hrl'i."'¥."''b 

J/,f11w'bfrl1w¥.w'i1 J ;_wfJJ iuh ¥.mp.I' .,,'i, .lfri'_n9no/_: lJ.!'1- .l'Lfiln'l-fr "'PUT"''l-P"'l'"­

ftiu'bmfil Jm'bl' P"'rllpw9'bhl'rL k zfo'bof_.,,J.efr fo'b.e'b.,,pdh.J!'i, P'l._b9'bblnL (,.,,J.,,r 

ll'l'""LJ /,'j, l1urpm.l'I' fJ.,,w,,,!'J,l :.'bu1pwo/_nr wn,_,,o/_/,l,_,,'J"LJ'i, ,,,P'"'f"Lf'J'".l'p, 
ftmp./ILl'i, 1lhJ /11np111fil1wJp k .!bJ .lwmm9 m_J'i,bpm{: S,,,

2
b

7
"''1"J,,,SnLJ'i, 

l''bfl.,,'imuf I; i),£11w.'J1/n'l zhl'urfr /,_ '1-b"''-"lfr J'.,,¥.brlww1fr'b ""'"" fr'bmb'b­

ujro/_ "l_l"'uurfrlJ 7bf/>nr1fiu9frw'bbpfr "i"'J'l'ur'b'bbpmJ', npfr "1"''"'6.uinno/_ ~'"l!r­
.l'w'b .,.,,,j'.,,r ,j"'P""{mJ Jb/,,,_,,'i,fr!1w~w'b l;'bbp'ffr"''i, i),.,,JwpJILI ,,,Jpn7t.n­

o/_fr'il 
1
fr"/u"'r11•{mJ I; thrJ'"'Jr'b l;'bbr'lfr.a1fr: •l,,Lrlfr'bu .r.,,mnL

9
o/_btno/_ pr­

Jfr.pfr ¥.mr 11 7 L11rfr'b, "'"'J!"'9'bn11f I; 'iir,,,'iJ1 flrnz 'i,1,.Lfi1Lrfrs "l"''"P'""m­

o/_wJ 'l"rJfr.e/r ~"'P"'l '''ll'f! 200"-frs piup3.p mw.e,.,'ftwlnL '1-b"l.emJ', J'.,,­

~"'"-"''j,'1- .lfr'btk 600-1000°, ¥.nr 9'bm_J I; frr ¥."'r"rnLfiJJ"'-'bl!, q..,,q.'inL.J' 

.r P"'rllr mbuUl/l"'P"'l' b.'bznu/'j,brfr "''l'l-b9nLfilJU1'ft UIUI"" t:.bz.,.mfil1wJ'p 

w;_o/_mJ', h'i,fil,.,p¥.o/_nLJ "/lwumfr~ '[bf/.npJ"'9fr"'Jfr, t:.bur/,,."'"f/;u akwlftnfu­
o/_nLJ' k Z"'r.efrs 'l"'ru I; 'l"'Lfru: 

U.Ju"/fruno/_, ¥.mrn'l 'f"f'dfrJ!/r 'i,z,,,'i.iu¥.J .aft(! t;,U1JU1"/IUll1lUUfuU1'i,, fJiu-
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fil'p.Jwfiln'lnufl! ft1.Ummri{11uf t .... !" Ufn'l''iwm'bhr/1 .i2wftbtfrnL{iJJm'bl! 

lw•/,,,9 'bbtTIL 'b"l."'ui .... ftni{' ;_brurwi{nf' "l.bntfrurfr nL 'br .... r.u<Lnpftp ftwrPP'l .... /P'b 

{J,.,'l,,,'bfilp 1/br .... 9.I w'£ L. l',wmpftu11fnr "l.lm.tftm 11u11u'b1»£nL t:.u1J' "'f' ( urh' 11 

'bft• .55-fr 5 L. 6 ): fil"rrJ,,,@n'lnufl! "l."'l"l."'urfr uurpmftwnLrw'b r.wu9'bmJ' I; 

t:,,,,1{wu1Uf'Wft;_n.mfil"J1»b J'nmpft i/_pl.,,,ftp• nr'iJ LU/U f11u.f 1»J'b Uf1Um-&wnn1/ 

'Jm rn 'l !; r /u IU Ju Uf "UI,) [ fr'J1 b L' 

l1wrl.nruu1m1'b p_br.iw.lz .... 11.l .... 'b a"l.br"'sfr .... 'b J'{m1L.f'j, /;: U/rwL.lft.'1 

t:.burn mt'1 "1."'l"l. .... 111'bbrp 11wr11Lft111nLf'"'JnL.1f l',pJ'i.,mftw'bnL,/ '/:ntm'b11uf I; 

1fwpurb'bupur, J'L1n.I b'b .[!/rt ,eus'b .... f1mfil"J1»J'p ft1UrPP'lwtfr'b 11'.uu'bfrft'b/;l' L. 

uru•J.!Ji{mrJ .,,m11u1b'bpw ('bft. 78 }: 

IT/1111L.lf! r.wp_nrz"L{J1 .... .lp qwm .... rbtnL' J'{urfw'is (;.w,eir, ftnr11u9m1f-

'bht•• rwr3.r· 'bhr,pft'b [1.U('llllf'i1br, .... rJ/11wrJ'bwqrl1111.1f, f'bmb'bufri{ o.eufr71.U-

9111 . .I L '"Ji LU[•wm'i,l,f' {rl-nLJL tur"'fnL r.u11f1.Uf' J'bJ 'b2u.r'bwf11nlil11n'b 1n'bp 

urw,eiu9.lw'b ,/pl'_w•/.uJr/r, y_bpJ'wumfr{;.w'bp, "'17 p_hrJ'wum/1(;.w'bp urt.Uft "l.w­

l',blnL d .... J'.,,'b1uf1.,,.f/1p_n,9p -&pzm [!h"'{'nL{JJnL'bf!, l',iuJ'u1"1.wwwu/uUJ'b 111.Unb.'l­

'bn'l J'/1fw•Ju1u• 'tPr"'"bll!• 'l''"""Ll! uwnb9 'bn1r 1fpy_u.11/w1rfr 1fbt l!~'ft'l.lb­
l"L 3,/,_p -£.frz111 f!'f1urrmfil"1m'bf!, pqnffbr1fpf[ qw1f llJllUff.£!.U1b1Uffw'iJ J'/u1f111b 

,f/i(rl-n'l'bbrfr ltfrrmnmJ'e "- .... u'b: 

lJ.J" "l.n'l"l.""n'i1hrft uiw.[!1119.lw'b r_brJ' .... umfr6.iu'bl!, /141_"1.lw b ,.,,f['n'll 

2_},f',/u11f z_wf1Jw'iJ nbJfr,/f!, ft11111Huri{nuf I; 1finr3.U1f'f/11t1f'J,f:;('/t 1/fr2_119ntJ nrnz­

i{,,,J /,. uih'l.hli'""'nL '/:f'.f!brnuf 'lbmh•ri{w.t uri{Jrut'bhrp l',/11fiu'i1 •/i•"'' O.J!up­

•1w91n.lp9 k iud-ft1,,,d-'bwqrft11ulfr9 /1111ww1fib·LnL l',,,,J'mr 'JwrbJl1 ~- 'lnl'Jp.p­

'bbrl! ln1H.[>IU9'j,/,l l',U1[i/_1utJ-, 'JU1Uf1Uf'p ~ruJ' wrzb~/1 1j..,';,';,.,,';,bf'nuf, ftu11f 

"i"'Z"'"l.'"'b'"4_"''i' J'(il'bnl"f'urm J': Su'.[!'"9,/w'i.1 rfwJ'U1'bu1ft .... .lpp_n9[!• WJ'I fle­

i{11uf /,. "l."';bl'n 1!111J'w'bwftl!• 'bmJ'i'"l.bu i{brt1i/.m.J' I; w'(_Jmu111fiibrft9 ftwJ' 

nrn2.i/.nLJ' l; l;J'"ffrrfr~ f1wfum,/'bhrft oq'b1JL{rl-1wJ'pt U.1'b frm{u1JIU,) I; 'fnrrJfr­

.f!P r. .... uri[ .... rJ.j!p J'bd-mfll"'·'bfr9• 2.br.iuJUurft6. .... 'bft9• UIJ'b .lfttw1/w1rPS• n11/t 

.lbp_ urt.U.J!'"si/.111.I I;, qnrrJfr.efr 'bJnL{Jp P"''J.Ul'lf'"'{JJm.'bfry /,. "'Jl'b (urb'11 

'"21"· x 1-x uJ: 
Uwn.b9'bn'l J'/rtmi/.wJp~ l!'b"'{'i/.11LJ' l; 'l"f',)P.f!fr r.wmi{wrJ.[!p J'bJ-11L­

fil"J<u'b[! L. 'brw 'i1Jm{rlp P'"'l.'"7f'nL[ilJw'be r.w1fw"l.wuru111/u .... 'b1 I'>111rw~ ( ~10 

uu r.wuuim{Jt .... •fp) .IUJubr'b UJ'b'-.rwrfb2ur I; u111ub9'bbl J'b'l,/ uUJnb9'bn'l 

.lpy_w1J1111rbrn"f, app'bUJf tm'lfr 1fbt, m .... .[! p_p1nJ' ft .... .I r.wli/_UJ,) "''lbrmJ' 

(120c-p9 pwrAr)1 ll.ifbtft ,/br) r.111uri{mrJ.[! m'bbsn'l. 'l:nrrJp.[!'bbrft .... ,fpn'lf. 

l:,wu1i/_w.J.f'f! J'wpmb'i,,,purwJfr'b uut('nL'r11t11Lf'U1Jp l:,UJ119'bbtm. ( f'.U1['3.f' ftwrrJ­

f'"'-{JJ111'b J'.u111n19b[11L) '.111.fwr w'bl',{"urfb2m /; Ulf'"''l 111.Unb9'bht, orfr'b,,,ft, 

2rl1 • "''lbrft (8-M°lo NaCl, 4-5°/0 KMr.Oc1) l1•u.I '"Ll1w1fr'bbrft (10-

15°1o NaOH) I"' Jmt{J'bbpnuft 

llwft"'t'b f'"'f'ap,,,9•/111rJ 1fJr1btf1111(IJ11L'b 1n'bb9n11 'lnrrJft.eUIJp'b "l."'l­

"l."'m'bbre (p,,,1,o.1• 'i1br.efr'b l..,f',,,,f'bbr/19 {lfmu1.uifrl.lnL r.,,,J'wr) r,,,,rtl lit"' 
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.,,,,,,t,9'bblm- "'rru'l ,,,,,,,f.9'i.tn'l l"'r}n1_tfcl'i.thpnuf: '7-r.u'it.[! .fhJ i).,,,um1n/cl11111fp, 

rwts 1pn.f!r 1f/uhlP"'-fri t"''i.t ,,,_'i,h9n'l mJ/11,,,J'i.tmtfi'i.t 'l"rJP.f!"'JPh "i"'l"i"',,, -

'i.thpp9 "iwmr"'uu11/w.J 'ln11Jp.f!'ithr L'i.t, "1rn'it!! '""l'"'ll ::,,,,,_,,,,,,,r}.J!l! I',,,_ 

1/mrwr "-UJ11Jr111{cltUJ"f' orfmhl"'- f.UJ1fU1r "'-"''"11/iuJ J,'j, LP'j,,,,,f 1f/11bl j'_f!­

l"'"' 11,,,,r l"'-.Jmtfil'i.thrw .f: ll.rJ/11m<Yi1111tfi'i.t 'lnrrJP.J!"'JPh "in'l"iwm'ithrfi 9"'­

.tl!r 1f/11btfimfclt"'-'i.tl! ,fLJ mh/11'i.tnl"'IP"'lt"''i.t pwr'l-111/cft,,,_'i.t'ithr I; 11mb1lrJ,,,,f 

'i.tp,,,'i.. 9 2br,f,,,,r2,,,y_,r,,,'i, l!'i.t[cf,,, 9.J!""' ("'"-'-"'/bl ywp.J1,,,,_[c/Jn'-'i.t umw'i.t"'l"'­

.r:,.,,,,r,,,r ,,,'i,C.pul(lbzm I; LP'j,,,,_,f w"IUJ·t;.ntf_hl 1J1unb9.fm'i.t l1rfim/1t,_UJt,_"''i.t "'l'"'­

qmfill"'-'j,l!' wrw'f umnb9n'-Jl!, puy "'P"''f UU1nb91f.u'i.t J,,,,f,,,'i.twy op1b'l_­

mn1_J bpl.1u'i1 L'i.t 'lwlP" P"'l'J.r 'i.tbp.f!p'i.t l"'l'"'-,f'j,f,r, t,_nr"'9n1_J'i.tbr, -(;.,,,_ 

.e-br ): 11.tJ/u,,,J'i.t,,,tfi'i.t 'I npJf1.J!1u1fi'i.t "init"i"''-"'i.tbpp 1/1nfu"'rb'it 9wJr Lb'lfir­
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pwrap 4 ... L.,,7fmJ'w1/rL "ln'lut"'m'bht'l! 7JiJ.wr11Lf'l"'"P ll'b r.'ltifn,_J', l'tn­
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pn4_ p111pAr th'1.1'r"-"'" "l"'l"flUmLhr bL), 

l.t. 1111. IJ.['•'fl#~.,,., "f_n'l"l"""'" Jfrtpn.-
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rnumpnL'tmnLpwLt 'iw P"''l­

t;wgu..6 t tb'lhpn'-r/ru:fr9 (w­
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5 - 1;.a: !> .. 

~ I "'P"''l"'r. ... m "ln'lU/.•mLhrro 'tl!m-
.:- 600 c: 
"" - '\ " pn'l 'lnl'#/rJJLbr "l"'mrwumbl- a,,,_l_ 

4111 i[w6 i/fr6.wltnL.!t 

i/.hriLwtw'b J'bfff111'£pt,-~wL 
201! 
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. 1,,.,,, f''l '" .,..,, Q .,,,,,,, , .,,,,1,11 t 
Jj1'L;/a sf/11J1u'L t_llr1fo,1;1uw 

1nf-~111'Stf!Z 

).Jl. 11U. 'i.l'"'t-·~-... ''l,.f'f...,'*J. .IJ.ltt-",.r~· , ... 
-"""""'" JJw ... .tJ., r. '~""' C'!t'='·'' 

ll' /u t111l/19 .i:;!J,,,,, W('Ulf"''u'", Uf"'l.'"I'"'-'-'/• 11w'('''"'~111n1pU11. .f'U1/''H/,~n/'ut 

t 1 "Wll'·s•/mJ .,,,,,,,.,./~hfrm b. 1nl(""'t),,.,,,,f, 11,ur rl•'Jf, J;r , ·l.L11r..i'l.tf,f1ru ""#J' 
tfft&.ul/"' J ,:O°fl 1,.,, 1l-r/£t .. ,,.,, 11411J...,,/y 111n..if / 1,11• l LfJ ) : /:Lrr.f- •> ,f /,llf'''"'" f'"t..11~ 
,-u"'-r'"!"' 1( J' u.1r"'t it•tfr"'f! .•/• '1t~w ""'{"' •l , "f•ft•j ·~/r""lt t1~1trf'lt.-''J'n'f1 J', .. 11

/''""" 

11-/•rn1»ftrrr/ t.H/1., ,1,1-,/-r,. .. f"suulr t' ~'MJ1n"i1111µ.L 1"/11111' t lf/ ... J,.,d "'l'~'l.u·;~,n 
ut"'lRf"'"''' 11,.,rJr'" ft/ I''' fit! ~.u.tf,,f ,,, unur"'I' ,7u1tl / ' t • ,//.,) .t~,.,,,5,,,,1,,n ft# J"~'t r 
(,1{} fl/ ,';' .. u111b,'/1/w1J u111~11v" 

"' 4 t/ntr /1 n t u ~"' J ,,, ftl J •1r'i1 .~ /,., 

cn!Ju .. ~.J!'"! : 1/.1'1- w.na.ro1Yl,'i,Jt11•/I 

'ior1 ! bu/ L " tf 1u I' "' /./f, u /1tfljl r/01.., 

/111111.tlt"t"' ::_ ,,. ff'U(f '1/11fn11f /,fl, 

.'l"'r"" ·'l't'"'''"lf" .. '' ''.!"'~" 
.fw\. 1fl./in7/lf1 l1u11f f1•0.,1u1• 

,.,,, ,/ 1'"''1''"'"1"'"'''11 ;fJti,,,,.., 
,IL111J'r.,J'1 

11,., t'"' ,,,,.,,,,,,.,,Jl''"'·'' 
'1111.n"'fn/ r.'1 ,f l'""'f,,,'S_, 0 11111-

l '"'.'li''"!fr e51/ l1.09.i.wrr.J " ''"'.., 
4 11.,) 'l"f'Jf:.re 81u~nhs•J11t1f ~ 

l\ w 111n1\- ~1Utu;,f1.r•u.A', "f'C p,...-
9"' ~'"i'"~ '::'h1.J' •• ,,..,,,,.Q:,..j,,.,,_ 
J/S1 1\ 'itm l•r1.= t1' /Jl•r"•a­

t-t• JZO. ''r-t-<-,., ..,,.,"'l_.j,,,., .l/o/;111011"1''" ~­
.,,,.I',.# .1;.-.t1.,,.1,,, •• l/. .'I <i-.,,"' ( :JdO )~J· 

,.,u1r1t t'-' /.'f•/~r) ~l.7~11 V "''l.""'"'' ' .1HO CJ It••,/ l"I' rt6/"111Ji/fJr//• I.. ul.lf/' l"'' i ' 
f1u1u.f•"';'1Jns/ { - SO :<:,•: IJ.J'I- .l/1t~.f.u1ru1.r Uf"'l"/'"'11/: , • .,,,,,,,J ~. /•11 .\/l k 

lth,.,/1,11 n,cfi1J/• !J~Jr z.f;J,,/•111111f.£..1,.'f.,, "J'" r1'f'1u:/J"U ,f 1uuuLy.f11N) 111n1 ti• 

111/;f../1,,,1! 'lrLf1£ t}ut.Jf''h 1jln/rJwr~•/u41f t r1'..u1•o.11l,,b11/'ur/' 1 l fl"'I'"' ,f/ttuo/ 1111· 

1,,,,J J ;.uiltf11,,.,,'I ... ,. .. ,, '1''1"')/t~t!. ;;GIJ: (:_,,.._,f lt""Jtl"'/'/1w1 1l 1:1, 1f/ 11u11llr111f ... 

J' 1111'1• "r/•u .;1t111• t..1 •• ., ~·11r·'1•rr•/IJ',..\,I!, .;,,, .tf,Ju11n1u,) J'/"4/w•> •//1&u1~(1 
t.J,lft, J/t J.•~/f.(1 1f/1oH•/•t• Jl.,/1a~1,.,1f (., ·~u111~1 RLtf t!fiJj L HR(~ (].i-/11 

J/...,,.,'-q1[Ur..> tttll•H•t>J.1'/1111/1 1/1n/flU1J'l/"''l f! 111b11/• t' nr'itl,i. n11 f ),,,,/, l""''l• 

J 1ut'f"111'tJ1I( ,f/1;1u.fh111lJ1u'i.t du1J1ui.r~IJ: Ill~ f1111u1 1~11u~/1 •":.1uJ~1• '"1U,f'..,ll ­

•J r1t ~ i//tl,,,JI"' ,f 11 .. ,,~l,y1[•u~ ,,_.,,, 11u.l:l1/-ttt/19 ""f '""' 'i.'" u11/11t. J /,',, lL 'tftP"'l 

•UJllf"f"/..f' f. , •• ,,,.,111•&.lf l.'IJ ~-llf ,"r'' 'f"iJ (.. ,, , llt f'll Ut1th5,/11n'h Utll.Jl•NPlfUl'j,H.# ,/ t t'•• 
t l•r"'l .,,,..1,rl•t''''l 1. 111.l/u••,-l..,,114· <; £,ri ~ wl:l/J, ~ . l''Hr~l'"'s, ,,uf 1.51 \.1,,,,, 

,\\,, ''" .\'\, 1,1 • .,,1,,,,, •1 /'1'l'"re· ,,..,,,&:1•! .wL r."'·1'~"9J~" .... f 'i.iJ"M "r"Z J.,,.,c 
1frn/u 11ttrlJ.f,.,.,f ~· ,J',,,,r .,,h"i111/1111/, { m l, 11/r ~ u1 "u£l1ur1f~ '°/"flt/£.., l/"l'/w6 , £/i~• 
/'"r.,1,,,,,..,, :lfu11"..,f, ltrl1."1..tP ): u.1.., ,,, ,,1-,,.,1,~,f-l,,"u ~~1 .... f,7 ,,,~,"'' t L1nb ,,,,s, 
'°'"•f1,1w ,f....,f,,J'(!• ~'r r11111,(l 1{/10.111'f111 1( 4l..11u/'vnLJ' ( w11• ~r,,;1u4/1'L l1n1/ .. /u.11)~I"'• 

np s,,,, Ahn.i• /;f' rl11•t1. 1t/111f111'i., 1,tfl/..,9J1n1•f fw'l""ti•• 1Jtnfµu1r~"'Jb£1•/1 
( dtn.Ja1i f 1fr11r/111/1111tfJ 1111'i.,\.L1•/t) (/...,./, w )1J1n1/1 t./\Lrt_a11111h" · tlf't1U1JL11JJ.,,t 

1,~1fl'".'I')'!'·'' J f.u/,,,";, JwrurlJ"&iufti.nc •/•n/""'rl11/1n1/ t J /""'.tL'JJJ'°f, d.u•r -



urb'imfrmfr, w1ufr'b.e'b 'brUJ'l.fr9 '"rm,,,qrumi/_mJ" b'b ifbrfr'b iuuuofr6.1u'l.fr 'lfru­

"lbru l1wrpfr'fwJ/r'b ,r,,,.,'i,fr~'l.hr: tz_i/_wJ •/rnfuiur~111,f'f,bpf! lt'"!m_'bw9'bnui' 

b'i, Ulrw'fwt:.wm "/.n'["/.'"m" umrm~um<riu'b fL t:.ium~mfil Jm'i,'i,/,rf! I 

li.1u"1./iuni/_, 9n•rm 1lfr£..,if'"Jr"'J" d'zw~,,.,r k J"/uunfb'1J,,.,f 11,,,,r 

piuq1liu"l.'"mfr~ .f/11iuJ/,'l,f,,,_,f ~iumwrbl"'9 t;.bmn '"r'"'l'"C.'"w "ln'l"l.'"mjr 

J" f 'trnUUl(lllL~UlnLrlU'[, piu '[~U19iuJ I; J" fu iuJ" b'[ J" J" iu'b J" U1 rU1b'f1u frur/• 9, 

..,,..,,,l'bw1fr'b '1'"rPf'l'bbrfr9 k iu'b'bzw'b J!'""''"~m[rl1wJ"p ( ~3°, 0 ) 1Jumb9i/_wJ 
iunwmb'bfrm/ry ('b~. 120): 

ll'll"'"w~ 21-mJ" phr1/,,,J b'b '"r'"'lwt:.ium "ln'l_"/.nui'bbrfr!J ~..,mriuum­
•/iu<l qnrJfr.e'bbr/• lbrJ" iu1f 21UftJ" .,,'[, lhrd'iuurn frnw'bw 1 fr'b nb.J/1ULbrl! IL 

..,r'l<"'"' .e"'i.h rf!: 

lJ.'l"'-"l"'" '-!1 

lll'll. '1-U.UJ.S lllfi'l. "llJ.S'11lrf> lflolfll. '1 b•l lflolllfb'l.lflfll. '1 
9.l;PlflJ.USl•nll. "'11ll'l! ll•l llr'l-Bflfl."t.~'\,llPC. 1 tiu.rn-rnfl.lil'lnfl. 'hf! 1 

I {]" fu " L ,/ fl' Ju U. '' J. '[ .r n L 1! 
11.r•"?au~ruur I 

"l"'l"l"""" I "'"'ll"'fl.tUl'b 
't"'l''~ ,.,., __ "'"'l!"''l-1 ftwr<ll'"'- -

"'hua1ftw'bf.zl'. fJ !"'-~'['_ ' - ~ > ""'~'" [J J'1L~I['_ 1ac"' I IU J • 

HRC t°C j.,,.,,'l"'"''" HRC 

Pl8 l 280 ·-1290 62-63 560 2-3 62-64 
pg 1230- 1240 62-63 :i60 2-3 62-64 
P9'1>5 

I 
1240--1250 62--63 580 3-4 04-66 

p 14'1>4 1250--1260 62-64 580 3-4 64 -66 
pl 8Cf>2 1280 1290 63-64 580 2-3 64-66 
P9K5 1230-1240 63--64 580 3-4 64--66 
P9K10 ' 1230-1240 63-64 580 3-4 64-66 
PJOK5<P5 1240-1250 64 -·65 580 3-4 64-66 
P18K5¢2 1280-1290 64-65 580 3-4 64-G6 

17'"' 'b "fl"'- fl I" L 'b, ,,, lf.nwf}"i. "'"'{''"9"L,f['_ ftwmwp4,,,_,f I; 1![1"i.il< 600--6!i0 

hr'tr"l''li!' 850--900°C ( l'"l"L' "l"'l"l"'"'.,,"rJ. r,.,,,f,,,p)• 
** fJ.,ff,"j, JJ• .f[uwJh'[•f1fw"i. J..,J,..'b,..ftwJJ.!nflp' 1 J,..,f, 

u,,_Jn<UUl~nul phrif w<l mif1mt'bhrf! nrnzi/ wJ b'k ,/ w'brm'tr'tfrm 1finr­

abrfr t:.frJ"iu'i, "-r"' fL UlrW'flUf,,WUf "/."l/,"fWW'i,hrfr l_bpJwJ":_w~J"..,'[, ,_,,,'f, 

O"f.UlfrJ" ... l nhJfrIILbr'b /,'[,, nrn'b911i/_ w'bt:.riuJbz_m t ,,_b11wifwrifhl "l.rw't­
mp~1111mJ"1 

ll'fn.fu.'b r..ud'u1r £' bri/_.,,,}fr9 wifbtfr r"'rar wuurfrE. ... 'bjt LnUl.J!Ul9lllJ"{! 

zwm J"n<n tlft~/r Urtlfr'f"rnfr f_/;rJ"w11ur/r{uu'bfr'fl, b_ 'fl.urrutfr 'i..1mfl/1 ,f/, f_ 
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ftU1~n1r I; brb.w'l. 'l"'l t;.J,'l"'-~ f/:>wq{!t ,.u~ iuifblfr 9wJr wum/r6.1.11'bfr mw­

J!ur!JJ,,,'i, d-wJ"iu'biu~ wnrnmh'bfrme. t/r r:.,.,.,1.'bw lbqforn'l m.urrbrm/, 1frn.er 

Jufr'bfr J"fo1.uJ"b'lJ"J"w'b l!'bfi'w9.[!n<J" qn1w9i{n'f_ 'lfr""l.bru l1•urpfr'f'bbrfr [ii/ii/_[!, 

-t:.bmkw"l.bu k qnrJfrJ.!fr l11urJ11111(i!Jn<'b'b m .lwzm~w1111'bmfil1m'bc1 lf{r,,,,­
.,fb'l,f,f.,,'i, pbr•/wJ lhr.fu1um/rf.,,,'bfry 20° pwrAr u''"-1!"'9"',rf! 1-2 J"frw­

i/nrni/ f1'b<f.wqh9'bjt 'fnrJfrJ.!fr ~wrJrmfJ1m'b{!1 /ruff W•lhlfr pwra-r UIUl.[!IU-

9n<J"(!\ l;l w<f.blfr tfhJ 1_w1frni/_1 

llrwqu..ot:.wU1 "1."'l"l.u'm'bbrfr9 "l.wmrwuuri/_iuJ "l.wmauu{uw'bwmm qnrJfr­

J" wrm'".f!fr'b zbrmfo ~wrJrm-filt"'"'f!· r.bmb.w"l.bu k 'brw J"w;,w11fr.liu9~ 
1,,,.'bm(il1m'b[! pwrap,,,9'1.bln' 'b"l.rumw~ni/_ u11'b ifhrl'bwftw'b 2hrJ"w.lzru~1n­

.J"fr9 f;burn h'b[tlwrltn•J" b'b 9wJr 2br11fruum/rfi..,'bw1fr'b ,9/rw'b,,,9.lw'b, 

ifhrlhru' umtf!:.fr'l"'9J"w'b 'twJ" 'f"l"t'2m/ .lzw~J,,,'i,, nrn'b.r J"friurl..,J"ou'b,,,~ 

,pwrArw9'bnrJ" b'b 'i,,,,k qnrJfrJ!fr l1nnnqfriu~"'l'"'bn•fl1n<'b[!: 

'1mr"'l qnrJfr.e'bbrfr t:.wJ,,,r n'lm"''lnf'J'/""' b'b 'i,.,,k ~mrJr J"frw­

·f>wlif'"J.f!'bb1., "rn'b9 ifhrwphrJ'"l mb'lbftmfl1m'i1'i.brf! mr<f.mJ b'b wzl11U1-

;UIW'b.pfo ifbrlm_J, 

l1111"f.bu /,'i, J1n1•/11LJ" WJ'[, "f"'/"f.W1"'[,/,{1f!' nrrn'b.'Jfr9 "f.WWptlllJIJO"Uf(. 

"f"r Jfr.p'bb['f! wz(>11uu1t11.f b'b J"bm1111z'bbrf! f.'b:_J"w'b J"frp_n9ni/_ .!zwl1bl"' 

tUI mrpbf' "l.WJJ"u1'b'bbrmJ"1 opfr'bwft' J"n1_p{,,l1rfr 'l"'{,/jw'b'i.br I 'lrrrzJ"br, 

.... ,. mwt:.wmfr l k ~,...,aq.r .,,'[, 'lrnz.lhr' ,r..,,r lwJ" wmbr ( "f.nLUl'bun'b'bbr) /,_ 

J" ..,J"lw1f..,1rbr, 'llw'bfrl1'bb1, /,_ J"bmw'l_'bhrfr 'llw'b.fw'b, 'lrur'bu.'t.fw'b !. 

wmrphp 'bwfuzw'bi/_..,~'bbrfr t:,,.tnifiu~'bbp, ,r.,,JlwJ" wwbr-w'b9.J'"'P'"Yfrt'bbr 

•( n pOlllHBHH) k "r"''b!J J"wJtu..fmJrbrf!' ti.'bz.lus'b wwlt a,.,LJ"w"i. ilm.ltw­

l1w'l'""l.wr'i.hr, .pw1'z.lw'b u1~hr 1 J"l1rw111'bhpfr r1w'b.,,fl'bhr• aL,.., efr J"mp­

i..hr, ..... mfrl'bbr k u1u'b1 P.ifwr~i/_wJ /,, '[,,[,,,'[, '"JI 'l"rJfr.e'bbrr wz/r•w­

mw'i.J.!'b f!'bfl m'bm J" I; 2_Wln /lUII''f /, r,,_,,bw/rl /11/rum lllW(tpbr "{"'/J"w'b'i.b­

ruuf, n rn'b9fr9 i"'rw.pw'i.lJm r/i t;.wJ"urr "1.Lm.p I; J,,,'i.rw~r'tfrm ifLnniJhL 

t. ''t"2bt w'i.t:.ruulb;,u1 mL/11'bf.~w~u..o'b "1.'"J:,w'bp'bhrf!• e'iimrbt t:,.,,.i·..,"l..,'"wu­

fuw'b 'bin•(il k b'b[ilu•r~/,l t:,,,,J,,,"l."'"'wu/uw'b lbr.lw.lz1u~J"w'b: 

'1'r,.z.lw1fr'b "l."'l"l.wu1'bbrl' puu/,,,'i.mJ" b'b brltn• t:.frf!Lw'tiu'b /11.lpfr' 

Jbanw'l'l.brl! uwnf! i/_fr-6.w~mJ" r. 1111u,e •/fr-C.,,,ft_mJ" 11bf!:.,,rJ,,,9'i;,,.l "l."'r 

"l.wm'bbrfr• 

Orfr'bu1f uwn~ tlft6wlp1uf 11 .. waqht'" t:,,.,,r,,,r "l.wrq J.kfr r. -fm.J!r 

t_wtfrbr/• 'lrnz.lbrf! "l.""nru,,,mnul h'b YlO, YlOA ~.,,,r ;\-12, YI 2A 
w J[uwJ'bw1fr'b q11rJfr,pw1fr'b "l.n'l"I. wur'bhrfr91 npn'k,p J"p1111-J"fr9 k J" /11..,J"b'l_­

J niJ"fr!I f;bmn i.ybur.[J !; m'bb'i,.,,'i, HRC 50-60 J"/wi/_nr l1wr~P"'fltn'-'b1 
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lli/blfr P"'r'f altfr ,,,_ Jbd J_iuifrbr m_'i,,b9n11 'i.tJiu'b 'fr"zJbr " UIUR(! 

'1-bfPnrJ ,.,9 m_J ft"'uriur"'l "'IL 'l"r"frlf'bbp Uf"'urrUluuri/ni.J b'b iui/bl/r Jb.t 

Jfubym1.fil11r1.'i.t 1r1.'bb9n'l 9"'"r lh'lfrr•/mJ piurar,,,dfu,,,tJ'b,,,1fr'i.t 'l"r"frlfiu-

1/r'b U/"'lUflUUlhbr/rs· orfr'biuft' x. 9XC, xr. XBr i.. "'ll'b, npn'blf r.IUJ,,,. 

Uf"'Ulwu[mu'b y_bpJ'"'Jzwftn1.Jp9 r.bwn 1r1.'i.tb'bnul b'b HRC .'$8-60 J/ru,,/np 

""'''q ,.,, .. p ,,,._"ht 

lJ IUR(! ,,_bq, npJ Ul9J Ulb r.UIJ IUr Wniui/bl piupar Jiut_Ul'f:frJ' 1119ftn1."bm_• 

P1n1."b n1."bb'b .ernJiut/r'b, 11-rAr lb'l/rril-" P"'rAriu.!fr11u.!'bui1/r'i.t 'l"r"/r­

IJIUf/r'b Uf"'l"l"'ur'bbre (or/ri11uf x12. X12M, X12<1>1), npn"b.p "f.1Urn1.b1U­

ftn1.J b'b Jnui 12'1/0 Cr: "flpnJr, "l"'l"l"'urfr Jbl piui/iuriur ,em'biuftn1.[iJ1iuJp 

uttJfrtwdfrb "f.l.Uptr1.biuftbtt1L zbnpt\fr.J_ 1 IUR1Ut_W9bn1.J I; Jf;,j lf1Ub1Uft1n[il (IUJ p 

ftiurPfr'l-'bbr, nrn'i.tlf IU"f.Ult.n.J_nul b'b "'1'1 Uf"'l"f.Ulur'b.brfr piurAr JiuzUlftiu­

l n1.ilmfil I "'-bf!: 

tPnifrnfrth1ni/ J[uJ,,,"b t:.iuJ1ur "'lu "l"'lU/iuur'bhr/r uriu,eiu9Jiu'b t.hr­

J iuuur/r{.iu'bl!, r...,,2."'li/n1.J I; ifrnifrn/ubl upiu'b9 umpn1.ftmn1.piu"b It 'l"r"/r.e/r 

J.iuifrbrfr rfrnifrn[um[il1u..'u mut\J.u'b'hbrf'' flplfiu'b JfrtJ'iu'i.t t:.-J'~r zu11n 

ur.u,ew9'bbl "l"'l"f.WUlf!.1 WJb-tJiub iui/hlfr zUlui .prnJ ft1n1..li/fr umrnmb'bfi­

urn1.J1 flr,eiu'b piupar lb'lfiri/iuo t/r'bfi iun1.uuib'b/rme, IUJb.piu'b MR £. Mk 
ftburhr1' '1/rrl!it iui/_bl/r ziuur ftfit.'bfi, w1'i.t,eiub .lfrtn1.Jfr9 t:.bmn ziuur 'tl/r'bfi 

uwnh9i/u,.) iun1.umb'bfiur/i p-J/r"Itr "'I" "l"'l"f.1Uur/r umpn1.1tmnLr1.UJnLJ, 

iuJ"h,eiu'b JM 'tL/•'i.t/r 'l"r.!fi.pfr du•i/-Lwlfr'h 't"'tn1.Je £. t:.u11twn1.Ufte1 lJ.l'i.t"lbu 

"r• •pmftnfrthtni/ t_bpJwJ'ziu'tJiu'i.t nbJfr11bbre• 'tiurhl/r t ltw'bn'i.tiui/nrbl 

bU1£.. 'l"r"fi.pfr ziuifrbr/r ifrntJ11r/umf!1iu'i.t umt\J'iu'b'bbrl!.' ?1zi/iud bp£.n1.1[il~ 
1tnzi/n1.J !; ~bptl'wJ ~fi t unpmp.bpmtl': 

flw'tw1'i.t, 'h-J~d 'l"r"fr.e/r 'i.tzU1'i.tw'tJU1"bf!., iu'i.tt\piuJbzm Jbfrt-"h/i'tUl­

ftUl'b r.U1urftn1.f!JnL"bbbpfi'ii1 IUJ'f "/"'l"f.WUlbbpf!. Jzw'tnuf bb npnzw'tfi ihr-

1fiuJfrb nbJJiffbbpm/_: Opfr'i.tw'J' X 12 1nbuiu'tU1'i.tfrz/i "l"'l"liu"'l!. J[u.tiu'h 

t;.,.,Jiu11 miu,eiu9 'i.tnL.t b'b .!fi'i.tf.IL 1050-1075°C; .lfrtn1.J £.. b"b[il1upltn1..t 

9 ,.,.!r J/11iu.tb'lJ.t .... 'i.t (150-180°): 'iw abnlf t pbpn1..t HRC61-69 

J/rwi/nr. 'twrtJrm-fil 1nLb1 nrb IUUjWt;,nlJ_nuf !; 'f"r"Jr.efr diuzut'tUIJlrLbnL[ilJnLb[!f 

b(ilb bbznLJ ni/ J ziu'tn'l 'fir pdp .e/r iuzfrtiumu./i~lfb f!bflwbnLd I; f,,,.,('.;. 

i/iud'r•brfr Uf1U1J'w'i.t'i.tbpnuf, piu9fi piurar iuJ' r111.[il 1n1.'bfr91 'i.tpm ·'ii1mfil /rs 

U/iut\w'i.tti/nul !; 'i,,,.,£.. piui/iu't11.1'i.tfr"b piupd.p (.l"'-fl JnL'i.t: n.,;, '1-bUf p"'.J 

o'l"'"''l"rdif m J b'b t:.wJ'l11liumiup11.1r JJ/rt 11.1tJfrtw.l/r'i.t U/"'rn1.'i.tiu't".'l. 9iu.!r 

lb'l/rri/_iutJ' "l"'l."lium'i.tbp: Opfr'i.twf "''l.l"ww't 22-nL.t pbpi/_w.! b'i.t ...,l'l-U//r"/i 

Jfr .[!wbp Uflr'l_UflUUl'bbp/r urb11wt,11.1'i.tfizhr/!• br11.1'i.t9 f:llU'l_Ul'/P"L{J.JnLb/!1 i"r"' 

JwJtw't.liu'b nlulfi&bpf! £.. wr'fl"'-'i.t.e'i.thpf!.t 
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U 'l I n L u "' t .22 

1,IJ.1''1,U.'at.br11 lflU.BlfU. l. l.bPOMf U.t'10.SO'l, UIJ.IM! 'l-b3iDNMJ.6lfU. l. 
.:.u.uur ti WU.fl.tl,.O'l 'f.Or'71'itU.81'l. lllO'l 41U.S'i,bl'1' f\U.'lll. 4ro1tlil:SOl>l.1! 

l? brl.J'U.lftu.ti lfU. t. JJ.b1HU1..brc b'1... tiu.rur11 t-fi'SOttt. I! 

Swppkpft P"''l"''lf'nLPJ"L"'f!. OJv-"Y l/'J_unLJ U J_uw.tluz.tnL.t 

"" 4J n 'l "l """ /! a .,, ,, ",,, t ,,,_ c Si Cr w ... 
""1!21!. s 

::;. 
:iu 
s~ 

4XC 0,35-0.45 1.2-1.6 1,3-1,6 -- 880-890 
6XC 0,60-0,70 0,6-1,0 1,0-1,3 - 840-860 

4XB2C 0/,35-0,44 o.6-0,9 1.0-1.3 2,0-2,5 860-900 

.5XB2C 0,45-0,54 0,5-0,8 1,0-1,3 2,0-2•5 860-900 

'6XB2C 0,55-0,65 o.5-0,8 1 i0-1,3 2.0-2,5 860--900 

"" I • !! 
! .,, ..... .,.,, 
s ! 

u ii"' "" °' ""' llU 
:i: t !~ 

47 240-270 
56 240-270 
53 240-270 

220-240 
55 240-270 

420-440 
57 240-270 

420-440 

HPC 

51-52 
52-53 
50-52 
44....:...46 
51-5 
45-47 

3'. 

5 
8 

53-5 
46-4 

Sw~ q(1timqnul' 11-b/f>nrJw9J11.1'b t:.,,,J'iup '1.frrw"-4."'l 'lr"2Jiu1f-'i.t 

'"l"'l"l"'"''i.tbrfro• piu9/i 4."re [ili/wtJ "l"'IJiu"b"bbrfio· "l"''"''iit.i/"L" b'b 'i.t11.1t.. 
-r.burt. J"'l '1.n.! uilbl!u t;.,,,ur'tmfil' Jn1."b"bbpf!' '>pwiu.! p1r1.fl 1n1.'b, z/rft11.1'1.w 11r1.'i.tnL(il 1n1.'i.t, 

t_bp.!111'1.iu1n1.'i.tmfil"1n1.'b qu.uf puipAp 'l-fiJ1117p1r1.ftl11r1.ir t_hpJ'11.11/r'b r.n'l"b11.1onL­

jil(11.1'i.te1 ( JlbpJ'U11/r"b r.n,,"i#11.1dn1.fJ1nL"b ui"bi/111"bi/trLd !; W/h bpf..rr1.1filf'1 bpp 

lf"r"r.e/i J'iuftbr"-"LJfi/1111/i'b JUIU[! s/rt.t-1/i'b UU1n.b9J'11.1'b "- U11111JW9J'11.1'i.t 

~b url.wb.[!tri/ J n ph nL'lb1t9i/ n1.J' !; ,/ wlthpl..111.1{J Ill //rb zbrm p /! 'b'J-111 pa w~J 111J p 

b. ub'l_J'J,,,Jp, {,.,.,l!f..emJ !;:) 'ipw'f.9Jr9 U/1.11t:.iu'i.tt_if_n1.J !; 'i.t11.1h p11.1rAr 

ti.l"' [il1n1.'i.t, pwpd.p J' frtblfin1.[il J"L'h Ii 111u'i.t1 

. Su.1,e 7bfPnrJw9.!"''i.t f\wJiup 11-rnzJbrl!. "lwmp...,wni[m.t b'i.t r.fi&ut 

'Jw'i.tmJ 911.1tJr ll#'lf>rifwd1 1ffr1.fr'b j!LUbl.ll~trLfilJUIJ'f:' wofrtw.>Jr'b "l"'rnLb111ftn'l 

"l"'l"l.11.1"''hbrfis• orf>'i.twf JXHM •• .;xrM • .:JXHCB. 5XHT. "r"'i.tlJ r,...,_ 
J 1UUfWtnU1ufu11.1b p_b11J iuJ zw'1.nLJ'fr9 f\bmn p111i/11.1piupn1.J h'b i/brnt\fiZJwl 

"l"'t\1.11'i.tt_'bllpe1 fil'i[wpfti/_111d "l"'lUJwm'bbpfi9 .5XHM·f!. "'l'f /1.1Jpfr urfr"lfrlt I.. 

11.1Jb'i.t111mwp11.1di/wtJ "l"'l."111.1m"h f;, ffbw911.1obbrl!. 'hp1u ifrn/11wrfi'i.t/rt'i.tbr"i1 /,'i,,, 

npn'i.t9 Jfi IJ1.11'i.tfi t:.11.1urft111.(i/JnL"b'i.tbr wi/bl/r piupd.p b'i.t, l!"''i.t "'l'l Uf"'l_­

"l"'"'"'i.t/!1 
·U'[uJ11.1'b t:.11.1Jiur JXHM "l"'l.Uf"'url!, Jtu'i.twi/11.1"b11- Jb.! t11.1ifrfr Jmp­

ti.brfi 'lrnz.!br UfU1urp11.1uurbl"'- '1-b"l.f!"'-J, ur1111puo'bnLJ' b'i.t .tbtJ 'l.'f"Lt1r1.­

fil 1wJ'p ( wumfrf.11.1b1Uf1Wr1 2.lllUI 7iubf1U'l_1 1UO{u1Uo"b11.1'fr1t1rLJp9 /,_ 01Jufr7w-

91ruf'p9 Uf"'Z"'"lw'bblnL t:.wJ11.1p 1111'i.t "l.U1mn1.J £'it t:.tumnL'1. ,eunLJ]ni/ 't11.1J 

ur111J!w9'i.tm J 1"'1."J! J{J'bnL"rurmJ )• Jfr'i.tt.h 820-860°C, hpft11.1r JwJ w­

Lw; "f.Wt,,mJ "'1'1- t_hpJ11.1u,,,/rf.11.1'hmJ, 1.111.1nh9'i.tn1.J' <Hf"'-J Jfr"blt. 800° /, 
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.!/um.! /"''IP .!bp_1 lf/m"J'fr9 !:,/,,nn 'fP"Z:Ji, ru'ii.!fr2w"lbu mw.[!w9ijm.! f 

.!/uw1'h•1.!.!w'ii r:.iu.!JUp .!fr'ii1t.. 480-.')80"Cz lffuw.!L'lJ.!w'i.i tlw.!w'i.iwt,w­

.!fr2n,9[' 10-12 tlw.! ti fl'/111u.fb'l1fm.!fr9 r:,1;,,,,, •1pnz.!fr L,wprJ11111{iJJnL'i1['· 

r:.iuu'iim1l ~ HB 440-300 .!friu'1_n11fr 1 ff m116.iu tfr'ii '1tinz1fbpfr "In t_iu•f uwfr 

.f/uiu.!lul'f.!iu'ii p_b[,.r,,,11u.friiw'iie 100°-nq u1'1_btfr piupJ.[' ~ lfr'iim .!, fr11l1 

~·u1•drmfi1Jm'iif'' .!111n 'f'.'j .!frwqnpnq iui/_btfr 9iu.Jp1 

lfUJ,flfrt'iibrfr I.. r:.111•/rqn'iiwL,w'i.i L,rufw'i.i .!b.[!f;'i.iiu'iibpfr '11"'2.'f/;l'l! u1wm -

rwum·/111 .r M1 iuif_btfr pwpa.p lb'lfil''fu,,t "l"'l"lmm'iib,.fr 9 , "r"'ii/! Jb.f!b'iiw­

'iibt'P ~w.!h.!u11nwpw[• w1fblfr r:.w'iiqfr111r1 ('fm'i.i'l"''l' um.w'i.i9 ;:.w{11/iuJ'iibpfr) 

1uz/llWUJWb.[!/r 2_bnpr:.frq f/Ul(fnt( bb nLbbbW£ 1'wJ/,Jiumiupwp 9wJp 6.(UL­

[iJ1111'in Tlw1fw(t1 w"i11'puufbzm I;, "{' 'iip1ub.[! m'iil1'i11u'u wqblf1 f11Upa.p 

r:.1.,1uwdp1n{tlJ•nb, .[!w'ii/1 n1r '1w'i1'fw'l 111z/u111mb1fr11 'iip1u'i1/! 1fzml1'1_n'l 111u1p 

11bu.w1fr I:./,,,, w1/b1fr bp~mp <fw,fw~""'t Li1 'l'"'i.i,/uuf r."14.,,:t q/duu~ ,,,,f, 

mw.[!1u'i.inul .!fr'iitb •w/htfr 1w1rJ.r p_hr1f11111111/r6.1u'i.i1 ll.tu "l"'l"lw m'iibt•fr9 b'ii, 

orfr'iiwt1, 3X288, ,fX5B2¢C (3J.1958), 4X2B5¢:\1. (3J.19'59) 4X.184l2 \\2 
(3nl) 111ti11u111,u'iifrz/1 "l"'l'SJ"'"''iiLpf' t... "'Ji'ii' 

'1'pw'ii9/r9 111.!b'i1wm1u1r1urJ;/wrJ11 .1X2B8-'i1 I;, "Pl! 'i.i1fw'i.i I; P9 .,,1,..,_ 

71ur:.1J1u1 "f"'l"fwmp'it, uiul11u!b wqb£11 ,f!/r.' 111<}/11U1,}fr'it "f"'P"Lbt.Ull/,/"'- u1•um -

brunnt/ (0,.1-0,4°/,l} 'iim 111"!ifr wqblfr l'"'l'a{' 6.1111[tl1m'ii1 

3X:2B8 "f"'l"fw"'{' 'iiu./11 {tJp1hu{i11r1uuf /,'j, (7S0-780'C), w1'f w 

.r /um .r ( lOij0-1100) -fr 9 ), ,,,,,, qb N tlL.r b'ii[ti"' r'111uf .r /11w.! 1.,,.r .r IUb 

(600-fJZ(}c ): ·c,,u a1, .. .[! ~ pb,,,,,,f HRC38-44 .!frwi{n[I l1111pJ11m{tl1111'ii1 

u.ll b'ii .r !""' "l"'l"lw"''i.i4l'fr l br1f1uif zw!1.! iub ,,bJ-frl1Lb l' l! J npn'it /! r•bpq11ul 

f;'i1 r:.w .! ""'f "'"'w11/11w'i.i 1nltr1bL,w m nL 'f{'.[!/;pnL,/ 1 

?;..,m ifiu1flUJlf'"'l'""fiup'iibp "lw"'f'u""nqm 1f b'ii btrLf'i'"lbu w!'I "l'"l­

"l'"ur'bb/'fr.'I·' uw!1iu1'ii 2_bp.fm1fr'ii mhu1ul1b111fr9 .[!f•t plw'i.iwqn{'qUJJ'i.ibp[! 

"fUlln{'UJutm/m,/ J,'j, mqb[p 1'1u11wf'wf[ "f"'["fwwbb ppy ( OftpbUlf ?'X3 1 
30XfC} h bm t'iifr11l1 11nqnp111l11u'i.i wJ{11w1}'ii1111fr'ii "f"'[U[Wt.nbbf'P9 (':-/7, 40 

{,_ wu'ii}t 

.21m~lii_ ~ umn1..q!tl_ qnpc)J1J!fibp (o,.[r'i.iw~, ftwifrpp'hht,' /"9iu'it'iibp t. 

6.wp.!w'ii1'iibp, 11w1fal1'iib1,, z•upln'it'iih1,, .!fr"t"'.!burpbpfa IL a.n,,u1t1.upyfr'ii'iibpfr 

npnz 'fburw[bbp /, 1Uflb) "f"""pwmnb[trL '.w.!wp "'f"'W'f11{'J'f"'l "f"'f"f"'"'­

'i.ibp[! "lb"'.[! ~ nL'iih'i.i,,,'i.i J b,) l1iu11Jp111 fil tm'ii (HRC64-66 .!frUJqnp ), 

np"fL"ctfr w"imr:.m/qfr '1/'w'i.i.'I .!wziul1w1n1'ii111{tlJnL~1{! ( 'fburwl'iibp[! pw'l.!UJ­

"liuurfrft 1u11frb1fru) Ii -6.z'l:P"'"'fiJm'iic hp~wp dUJ.liu'ii1ulifr l!'iifilUJSol!-'""' 

UJ'f "1"'1"1.wur'iihp[! "I.bur.[! t m'iib'i.,,.,'j, 'bw/, 2bp.!w1fr'i1 f!b'l"'Pa..,,11,r,,,'j, 

1/rn.f!{' 'f "p.Jwft/19' iuz/11 UIUI Wb.f!W Jfrb lb p.! UIU11tfrb.w'iii6hp/r "f UI/,/ Whb bpm ,/ 

/, t_wifibl'fi l1w1m'ii11L{iJJmb' hpl1wp dw1fw'i.iwL,fr l!'ii{tl,,,9.[!m ,f, 

;J,l'f qnpdfr.f!'iib11fr "fUlmpWIJUllf1t1b '),ullf wp O'fU1UHJnpJ1/n'[ "f"'f"fWW-
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'iihpfrfJ L'ii' X, Xf, fr'itt"lbu bUJI.. 9b.!h'itm1u9.!w'it b'itpwp~1/n'l "ln'l"l"'"' 

20-[', 'iifruirwln! 3SXMIOA-'ii {,_ u1u'it: 

!lwq•fr:. {,_ umm'lfrt 'l"P'tfr.f!'iib11fr 'iirmftlfr'i.i 'iibryw11u9qn1l !:,[rffi1iul1UJ'h 

"l"'r:.w'ii2'iibp'it Ul"fUJ"n•/hl"' t:,..,.!iur wn "l"'l"flUlnbbt'I! .!funuf /,'j, ( "l"'l­

"flUUl 20-r/ 9b.!L'iimUJ9m.1f/r9 t::.bmn), b'"llftliurltnLJ 911uriu.!zUJft.!w'ii t. 
r:.'i.iw9.!UJ'i.i ~w,f b11t1UJpiu111I.. (l.ppbflit 1fJ1'iitk 100 J-iuJ} 9wJp .!/11wJb'l.!­

.!iu'ii: 1frurpwin1'iibpfr9 "i'umpiu111n1/wrJ 'l"P"fr.f!'iib('l' b'&(Jwf'll1/m.! b'i.i Ul'fn­

mUJ,'!Jw'ii (11wpb[U1qnuf/19 t:.hurn ): 

fl'l_.1uulfr9 i:,bmn "'l" "l"'lulwm'iibl'fr um pm{/"'"' p"''ii P"''lYUl,'J.uJ (· 

tfr'iim1f' .[!Wru11'i.ifr111nwtf1'it .!U1f'urb'i.iufrmfr9, l1L1u9n(''fw/pb tunu11nb'i.ifrmJr9 f, 

Y"'l'Pfr'l'iihpfr!J • ( unppfr1fr9 /, ~1/rmpfr7'iibrfr9' wqnu.w9nuffr.'l ;:. &mn )1 ll'i.iw-

9"/"lwlfr'ii lllnLlllllL'i.z/1urf' /1 .J!UlltUlbfrutn 1fiu11m'1b11frmf' wbf(Ut[ntb UITl('llLff­

UJnL/llllJfrb l''"'lw'lpf•/11L·p h'i.i, ~•pw'ii9 rfrnfuiup11,,L.rf1 t/,,,J,u'itwltfr ,._'ii[tlw.'!­

J'""' 1,,,. r1hli9•{/r '{npdfr.f!f• t•111frhrfr •frnifrn/u.!UJ.!pr Bpu11111f2iu'1.!m'i1 

r;.f,,,,1,,u'ii.pnq ffi1w9np'lwlfr'ii wnu11nb'i1f11n{! i{in/umpl1'1_11L.! I; J!1Ur11u'iifr11ur 

1fiu1rwh'ii11frwp: /•,.// '),'i.i..,9.!iu'ii L,iu.! 9"''}p .!/u111.!b'l1f1f111i1 (1'i.ifilUJ9('nL.! 

.pwnw'ii/rum 1fmpmf,'i.iufrm11 1frn/11iupl11/m1f ~ /11nr1w'i1U1f''f"'Jfr'ii .!wpmb'i1u/ttn/r1 

"t'l! zwm (/"'pJp I;, nL'iifr 2_bp.!111umfr6.UJ'itw1fr'ii l''it'l"'('a. wl11l111'ii 'P"J!I' 'l"f'­

Jw/1~.'I b. ::.u11lluf111w111p1up l1mJ111b f: 

1,w/md .upmiu1urru[ii1w'ii b1lu1'i.iw!1fr'ii, l1wp•Jp 1fj,,,,t:,..,l'fw••.e'i1bp[! tf•­
'j,,,,,f bit' J.ml'/wrJ /, rfbmru'l1u~bp,,,.!frl1iu~iu'i.i, fr'iit"lbu ';,,,,{,, .!/r'iibp1uliu'1li­

{'w.!/rl1wl1w'i.1 •f.Lpffr'ii'iib1111 "liu'"lmrurnquuf b'i.i 1frnzb.!bu1w1m P'tf'iuJfr 1fb­

filn'111q' inwppb[' 1•w'fW'1f"ILP/"' 'ii nL'iih9rr'l 1/•n2fi'i.bpfrlf "l'uurpUJu­

.,.,,.J [;'j, 1iru/u1/111unbm/''f' &1,fiwt• rf1u.!111'i.iwl1 1z,,,,,,'j,,,, 1f 'l'i''fw/fr'i1 "''lw9-

'iihttnL.!, .!m.!l''' .! ppfrl1bm'iibpfr J.brrq /.,_ /tlpJuuf1 

fl,//, 'i.iwuriupwd qmJ ~iup.J I' 1! fr,,,!'.,,,, l'/wa .p'it I; p b"u ,/ b miu'l wl1h pw1f fr/1,u· 

l1UJ'i.i'i.ibp[!• n1"'~'.[! frpb'ii9 pbl1nL'i.imftltm'ii /,_ /tiw'i.if1wpdh.[!"'fi'Jiub "lwmiiwun{ 

U1ptnw1p'1_1nJ f?u .!wbfl zbpmfr/1'iib11/r a.b.m/ /,_ qn'f1/nL.! yw.! w.!pLU9quui 

1flilllUl'flll::.1um 'fnpJfrJ!';'b{'/1h, t.nrwurfr1'iibpfrb' Ul11tp1rf•p IU"fW[Ybfip r:.nplU­

mii[Ut >;,..,rlu1p• ?-,,..,'i.tl! o'f"'..,'l'.'l'Jquuf b), 'ii1uk l!wl'z..!.u'i.i .,,!thrfr IL "'{/ 

'iJ"fwmw~'iilr1·fr t.IJl.r wp1 

lf /, muirzwftb 1ru11f /r~Ullf wb f1w f'J'f' Jfrm::.iu {i{iuJ .f!bbttfr f1t11f1J.p ~UI f'd p rtL­

l" 1111'tz (HV1o00-1700) z'iin11r:.f11f .!buriu'l'itht·ft l1m11.!111'ii IU/IUl'f'lLftJJnLb[f 

r:.w1fb.!wur1111} Wf1U''l'ur:.wu1 "l"'l"l'""'P (rln'Jliumphtfr 111piu'fnL(il/w'ii t;/,ui, 

~"'l'/,tfr f 5 ";-10 w'i.i'lwJ 1fbaiu9'iibl, "Pl! 'l'fwlfr m'iimb,,wll'u'b wp'f/•n'b.f! I; 

INlllffw: J•'j,l."ffJU IUr'fbb 'iizrfbl ~-, 'fpwb9 zfr~wl1w1nLbnLflJ'1L'i,,£! r:.mubnuf I; 
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1f/1 ~n/1 1001f-/.: f/.J'f y_!,r1fru11•,,fr6.w'bmJ '1-l''"'j,.f! '1-b" "/.,,;"l'"'bmJ L'b /1{'L'b9 

1f~'i1~f, HV 800 1.lfrrm{n/' ft'"f")l""fil!"''j,f', nt•f! i/u11Jfr'b "'"iw'~"i/11111 I; 

61 ,,1,Jfr.f'fr Jmzmlt'"!"' iJ.,, {J J11Lh('1 
'"t""'b,'/ JJ,,} /l'"f'Jf""{JJ"''j,f' I. zfrltw~WJlll 'i1111 {Jprr.h{' "l'"JJw'b1111/n11-

quuf I; frrb'by '-'l"'l"" 'i,'"ftwJ •JnLtf>rw.Ifr, urfr111.,,'b/1, /•ht"lb" IL rnru'brnmLf• 
'1'"rl'fr'l'bbrfr Jbt)- 1t'"l'JI',,,_ 
ftltruJp fHV1.')00--'2800) t. 
r:,,,,l'fw'b pwr/ir 2hr.f1u11mfr­

-6.w'bm[ (2600°C \VC-fr'bf' Lt 

31-JO' TiC-p)1 1-2 Jfrt1rn'b 

,fhJni(<ltw.fp ~wr•Pfr1fr J,,,,,_ 

'bH'hhre Jfrw'bm.J h'b l1n­

P'"lrnfr Jfrr_n9ni{ ('11~. 121 ,,[,_ 
,r..,,,,,;, 

';,~. 121. Ubu-ru111w~bpw1fHw~W.-,. ~wp.>(' 

Jfrru' ur1-i '"""" ,, I·~ rn11u-rpnL l1m •IL('W.,, (2000X)' 

O.t" ~wrJr Jfrwt:.'"l-

1[wJJ!'b/,pfr {Jb{'m{<fJnLb{' ph­

l1m'bm{JJm'b'b t, 'f{''"'b9 '"l'­

"'""lf'"L/<1 JIUb u1z/111UUIWU1W (' 

b'T_rubw~e ((ilw'bf1wpd-b.[!11L­

{J !"'bf!) /,_ Jb/11m'bfrl1w~w'b 

,12 ,,,11.r,,,'b P'"l''l"'fil<m'bf'' 11.n Jfrwt:.wli/'"')J!'bbre /,'b[Jw11~1[m1f b'b .!frw!'b 

r:,,111,1..,.-,,, '"!.,, tL r:,,,_,,,,,,.~ "l''".f!'"r"1·fr 1f/ry_n9n1{ ( 11frLfr.'!fr 111 .!fr 't'"l'Pfr'I-' 

'i'"l'Pnl"" 'l,'I, '" l 'f wuur )1 /JU l..lf- 111 J '"l'"''"'lt'i/"'1 Jb "''"'1.'"lthpw1f fi~wl1w'b 
1
1
..,1

,J r JfrwC.wii/_md.J!'bhpe prurlw'ut/_111 J b'b /,pb.f! fu.!pfr' 4_nLlf>rw.fw1fr'b'bb­

l'/'' 111fi rnw bUll/ n ttf> f""'f U1 Jfrb~,/i rfr /, Ut fimwbru lllWb 111 IU/ w1[nl !/> ('IUd IU Jfrbbb r/1 

(rOCT 3882-61)1 
U.'I!"' ,,..,11 2.'J- 111 ,f phpi{ruJ L'i1 .!fr J!w'bfi ~wrJ1• Jfr1uC.1uli/w•).[!'bbrfr 

wb 11 w~w'bfrzhr IL 'brw'b9 r[ Lpwpbpn'f n1rnz mb'lb~111 [l1m'b'bbp: 

'-lmrJr 1ffrw~1U[l{IUd.j!l1Ld np.[!wb ,ff,,) I; f1npU1[Ul/r .[!Wbwf1e• WJb.[!IU'il 

'P"J!I' I; 'hr'" l1wrJr111flt'"'j,l', "'"~'"l'j, '"J'b.pw'b 'j,,,_, .[!Pl pb~m'b /;1 U.,,w'b9 

t:.wp4_wJ'bhrfi wzfr11umw'b.efr '-'l"'!Jw'i.1'bhprnJ ~frrw"i[n11f L'b .pfrt_ l1npwlrn 

'-'f'"{'"'-"''"'t"'I .!fiwC..,,11_wJ .e'i1bre• npnb9 .!wz111l1ruJnLh11L{JJ,,,'u'b w1[bLfr 

pwp/ip I;, fru~ r:,,,,1,i[wJ'bLpf1 '-'l'"!'f w'b'bhp11uf wz/uwmL1fru ( orfr'bwf uf1w­

mwz.f w'b f''b{Jw,tJJJ""f) ltfrt""w[m.! t,'i, Z'""' ~npwl'n "l"'l'"'-"''"'l"'l ,ffr•u­

t:,.., L1'" J J!'bbf'l!1 

Sfru1w'bu11[ "l :r rw1f"'' f1'b f1wrJr ,,,, ... ~ '"l" wJ .p'bhrfr ,, wzwl1w [UL bnL-

Jil Jntbb rui/_htfr P"'l'a.l' 1;, 'bpw'b./' {J111Jl L'b "''"lP" 2-3 w'b11w1f JbJw9-

'bbl ~'"{'""'"' '"l'"''l"'fltm'be' 1[ni!/>rw.!wtf1'b'bbpfr '"l''"'l"'fJ!w'b t:.bw 

"iunfhJwuiwJ 1 U("""':J w11u11[ht .!wzw~w!m'bmf!'J"''bC pw9wwp1[m.! !; 

"b[11Ubni/_, np (lpJ.fwb [!b(il1u,9_p111J IUllLU!_ln'jlnL,f /; U11[blf1 ~W,nt.b "ffr"ill/ Jfr 
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~11.'1,U. 'W nl• l•~llll I• 'l, ~ l;•I. .:.1J.s 11 °'' r;t·B n 1-Vt. 111 • i:: 

I ' lfn111u11/"f' l'uu1w- l I 
~t,.,,{'J{' .fpw-) 1/.1fprn_p,1111 1

/1 ! '1"'f'r>f"T'--... I '"'t•/w•){'/' I l/fHll_p.flll '111!_' t/ 0 -n1/ 1 
l/{lli:;1f1tl~lf' ~ [J .I'"- '111~' 

HbJ1 lU~~UftlU{' 
::.. 

I I I (Ju1fu•1'}' ! Hl~A ft2/ru e' ... I u1L11u1/iu.1- I 
I I I 1111 J 

~ ! ~·/r~1· I \\"C I TiC I Co 'i•1. ,r J" "l "l"''t'"" " .... I I I I 

I l 
.;:. 

BK2 98 
I 

2 100 ..c:.. 

I 
I 90 15.0 -15,4 ... 
I :i BK;) 'Jl 3 100 89 14,8 -15.3 .... 

~ 

I 
BK6 94 () 120 813 14,5 -15.0 

::.. Bl\8 92 - I 8 no 1)7 ,5 14,35-14.8 ,i;. BKJO DO 

I 
l () l.'35 87 14,2 14,6 - I " I3h:15 85 15 -::-· IGO 86 13,9 -14.i 

T5KIO 85 5 10 1 'c :0 f\8,5 12,2-13,2 
,:::. 

Tl4K8 78 14 8 11.) 8(),5 11.2-12 ,0 ..... 
::-· 

I , Tl5l\6 79 15 (j 100 90 11.0---11.7 ~1 .;:: . T .301\4 G6 :JO 4 90 ~):2 9,5~- 9.8 ~~ . .... T60Kfi ;:4 60 () 75 ~JO 6.5- 7,0 ..c:..' 
:-:~ 

l"' ,,,,, 1fJ, "i•fi './11f ./'/! 111/1111111~•/• ft"'f'l'l"f ~: l/'hJ .J!'"r;,,,,11,,, /J !""f P 111 /,,,,ur'b[. 

ft'"f'P/17. 111m11m'iiwfin1l ft"'/"){' 1l/1111C.1ul'/"'J.J-,'l,/,f"" ,f fot•/1'i11ufi' T30K4-•rrrf 
11,,,,r TGOKfi-,,,:J') 't"'f'f'l"l"'J/'~' V""'lf! /•rwt1,,,),,,,,f ,,,,r1.n'll"'ll•'ii (Tl. \V)C 
I"" !''I l1u• {' l' ir-1 I;' 

2nq1lm•) l1u1pll p tl"j1niiimt1l1ubpfibp~ '-""" fri1f1~1.'! .pf11f/1wfiu1'i, t~ru­
'l""i-t'"'{<IJmb t/1'!,,,,,J' J,'j, 't"l""l ""'"J't'"'f"'J/1'it ::..f11fprr•/' 1/n1i/>r1111l/1 r,.1.,,, 

ri"f1"' 11/1i1, ,, f' "~' /! 't" ! •,Im .J' 1.1, Hmlitl1 m lihp ( B2 l<_, !33 f<.), /, ""/ b tf• I; ,J ,,,~, 

"i'"~'!J""f {Jm'iilt"'f"I /,I-' !f"i'"'l"'I' /, 1/ 111 'f~l""'J'[' •/111/t:wrfr5,r/_urr} h'b hp1!_w­

/J111/, "'t""I!'" 't" J. •f r111' un11tf tllJ mtih p (NL N 2 ): IJ 11il;lf1w'bt. f'l' 1,_ unr­

il w tm'bt.1•1• i"-8 l1111J'1'f"l1f,~1111 ''I "f'"'-~1111ftn•1 .1·;,,,,:;,.,L'/"''}.f'~'l'f' f,'i,, n11n'b­

tf"L.;• zullll I; fi"'f'i'/11{'11 /ft'/, q,,,,,,fr "i'"(' 111"i1ur/1111 {JJlll~J(11 o,,,,'i1111ft' unp1f1UJlll 

~il-1_• -f!I"',,.'"' Lh 1t!•t•l11,,} :;.1;t11/;tf111!,f; "''"'"''fUl~I ""ti1111t11!1 l"'Cf11Lb 1;, nrfr 

""'!''"'I"'"' I""~' /""'t't"'!J"'u I; ""'111p_T1w!fi'i1 l1wr1:•f11i'ubrf..'1 /, '''"l'PP'l-'"!fr'b 
t·1(111f,f1wpi1u1Jf1.'l1 IJ11p1f1u!111 I\2-f! 'br111'i1'b I;' JfrwJb 1fpbJ_/;1/wht/mfr~ur~wbt 

11,,,1, 1fru.'i,t, rfr 1,..,,,,,_r,,, {J !"''bf! HRC -J0-47 1lf1u11/nr 1;, Jtut1 unr­

,r,,,!,,,.-,,1;,,/•'hi_•' 40-.J4 1fpmi/_np1 ,,.p1u~19 zfr~1uf1w JrrLbw(l JnLh[' f:.wu'imuf /; 

Ilmli/_wJ l1wf'Jr 1ffrwt:.wli["'JJ!'hbrl! t:.frfli1wl11u'b111 ,f o't"''"'l"t'Ji/_111 ,f /,'j, 

dwbp "i'"J'fw~'b/;{,nttf u1z/uwwn'l CfnpJfr.p'bbrp ftw•f '1-f,wwl'i,Lf'fi ;_i/it/_n'l 
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,f,_,,,,J,f'f! ( Oftf'iimft' m111p 7hf/in('dl.U,'flf<U'j, 'Jllnl_dbr/1, /11urtllU•l1IUl"'j, .::u111-

1Jrn9'iiLf'f 4b'iim1in'ii'iiLrf J"'!l'"''fwubl'l' IL "'ll'j,) ,f,,,//"''l_n•fl'l"'· ::,.,,,fru1•: 

'1urrn'l 'Jnrdf,e'iib1,f t;Ul,f'"I' o'lu'"''lnt•dtf1111f h'i1 'i,,,,f. tfl1lihJHU[ ml1Lpm­

upl1wl1mli 1J. w11" p tf!nufi rupl mll ~ Gb11• nr11'ii.p 'i,,,, t'iiUJ r.,, "l"""l'"'"'m/m tf bl, 

pn 2.b,f bww lnlf''ff '"Jfi 1[ b{rf n7 ni/ ( p n1/ w/11mn'bntp•ff UJ lllUlf'"'"'m" J • J wtf -

l "'" " 'l f, r11l UI ,f 2.uzl111uf): fl f'ii b I' UI L '"''" f'UI ,f flt'"''"' 'j, ,,.,, ,,,JI' .r f "':-,"' L'/ urJ .p­

'iib r },'i,, ot•f'j,.,,/I U:V\-332 ( Jflll'nLf11n j b T 48 (p_L1uf111411rm'i17} 111F.111114w­

'i,f12 f 1f f w ::,.,,, ,, ,,, rJ .p'ii b ('I! (rut//, tf. -6./12. 111 "I "I' 'I nsl fi m t:.ru 11/ rud .p.1' /,I') 1 '}-£""'ii !J 

l;,f,f.p[' wunrJ"f>'iif O.J!"/"f I; (Al 20;1 ): fj'/,wuu1111i1/,J,,,,,f/>l1u14w~1 ,ff11tC.U11-

1/w<>J''iibrf l;.bm t:..U1tflnfm111wJ, 'll'm~•!f ~111r1}rmfcl('11'ii17. ,f,,,,ruf1mt111'iim(dtm~1'b 

111 2/t11wl1wtm'iim{dtm'iiL "''/Ltf. pmrtJI' h'ii (1/l,r•r_f>'iw t:,,,.,,'l,,,,,f I; J;!OOcC). 

""'4"'l'j, '11',,,'j,J! 1111/Ltf 1,b/1111'ii J,'i,, m.ul,'i, !!"'"{' pl'r"f,,,::,w,lnl''l'nl1m'iin1-

filt111L b "'!'1 Ufmm-6.wnn r[ 1111/hlf .J•/•} f,'j, oq111m'l"l")1/m rf: 

•(l1rr_br11 ''"'f""I 'lnr•!/1.e'iiJ,1,/, c.w1f111r o•J"""'l"t"'n"f I.~, ~1mf, µ'ii111-

11,,,'i, ,,,,{ /, 'j,,,,~ Ill I' JI' .r ,, 'i, /; l'"'I I!' "'l'r "''""I' I U.; .r lU II"""/ ,,,,[ ,,,,,}, ""! n 111/ 1urJ 

ft"'f'fll' ff' ,Jf,J 4wr'J/1111fil1w'ii z'iin 1,t:..juf tff.'iij_L t:,,,,l'l"'I' w'lu1u,,f 'fhpw­

'l'"L9m.tf I; 'i,,,J'Jr1 1l/1111t:.mtsfm.J.p'iiLr1f9 "l"'"'l'""'""fwJ l1mr/'l.~1f,11/1 mL/11-

'j, n [" 'f f"'~W ~I ~IU ["''j, mfcJ f llL 'j, (': I'-111 ('(\{' ff ill Jiil 'j, Ill /rfl Ill ~I z'i1n (l;ftf ,f/, ,) }_t1ll/rn1/ 

I' IU I' a, .• ,,'j, m ,f I; .. ,.,, Ill I"'"""'''" ,J ,,,, 111111 LI• 6.(''f f'III Ill fr!/"' ~If! ,, ,[ 2 "''11/ u; ,j 

.r ,,,i,L rb llL ti" /1 ,r '"JN"" {J !"'~I If""'£" 
U1nl1u11'ii ,,,,,r,,,,,,,,,, /•11 'fbl/•:1frmm/rltm'b, f<Jm'iilt"'l'd/,.J!"'f<J!w'ii L 

I' llJ ('a,, pl. ~Ill 'j, m /cl! 111~1 r, 1, ,,,/, "''i, J! ,,,, ,f L ,,,,,,,, u11f zwl11f u1'ii ,,, u Uf "'I' /;,l""r Ull/ lll 1" ,f 

t::.u11f/,d1111111Uf'Ulf' .J'fl. t· <>l/Ufl.Uljllf',jl/m 1f I ll.1'ii111 w1ff1'ii111/i1/11/, fllfdlllllUlf 

/1111z.11r t::,,,,'j,J!"'tfw1,..1,1./1 r;.,,,!,,,'j,"'Pbrn11f1•• ,,,,.::.b,,wwf1,,,'ii ,,,,,r,,,,,,,,f .,,,,_ 

"'"''fl'"'fdt1nj, 11,,,,11fm4lr"J'"'ff' IL "'!" "'""t"'r'"l"uf wmr•fn'l /1'1.tmL'iiu/"/ 

Lf:f m w/)/, Ill UI '[ n UI wfi,,,'j, lU ( /n Ill m 1u 'IJ J!'j, /, {' f! frf Ill !f {/Ill mb UI [If Ullt11t'l1 u11/ f1 { /1 

l"'t'imrfi'j, ltfl"'mbl ,f1,w,,,'l""f2,,,f/'l,,,'i, """!'/'ht' £.1m•1b111ntl 1 

1. &2bL 'l"{'~/•1•m~1JnLf/bpjr'b ~1bpftm,rm9•/•"1 ~[dfirn14m~• mf./,,~•J.ft.,,-m"lnub.,,,,~,,,~' 

"l '" ,; m'b tirb l'P t 

2. fiJ"tfwp~bl 'f'n/1Jir1.ul1"'~'n1.1! U11Lm1/b1 u.mpi#.>-ij1ut) 11npJ-f[!m"i1Jnt pbpfr ui6ui#ft.-,:b­

l'l~' "b:£-ln1 '11p~'hu JnLrwrm'b~J'" 11/1 1un111.fll£11L/JJnL'i1611lrp'I. 111.. flhpnLf/Jn15.1'11bpft 

:-J. 't~1upm1irh-J f>f) 1.uru1yu1~1uur ''l1111.ul111111f £l.11Jm,f2iul11lw~1 u1L-[11llj1nLny./1wftw"i_, 

"ll'"9""C• .nu11m/ .,,{'UI "fa"'"'~' /, ,,,,,,,,,fb'l'''/"''J, 'll'"':f./111.c· ft''l"I"" .,,,,,[, ... b'lf' .. ~.,,b­
!J"lf_ utJ?['n'-~"'"'-1''".lf'ii ,/,,.1/uu1pft11r_HLbrl! /, mp'JJ"L t11!'1.,l;['r_ (f.mm~nL/1;n•-~1'11bp/1 1f1nij1n­

junLfJJnL'bp)• 

4. l/ fa b,f wm /:11. n 11L '<. ~' !1 mrf.1 ;, /u'fi,,u l1m"l1 'f"l"} /1111 .. "l'J"' fl.h pf: 1/ f,lll"'"'" l'"Ll1m n <pm-

~.bl'l! (4l·['j_..,1w~u1"i1 £1I111fm1fz_u11t11L.1f/tfj ~£u111), UJU!j•~,£ptu/ ff"'-J!J mu1uuf wn11151nf1~ 

11m pnr_.~m rtL putJ /1'11 11111 q111 'I l'f':.i1 '1 !'/!.: 
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rhu11,,,J1J. """'frltll1'i' "'"'u! ... ~'1"'' .. 

-~ 

,(,,., 1a1/w11nuJ11,,I ( 1~Lw~1.,t, /1 '-t· J lJ, , ~-t,,.,t. .~i.~ ... 'J.r ... t. t. l. w lo1lt .. 11"'i 

.'l"''>r t £1,,r,,n,.,.,/, &wft,,.1,.s, ( 1fiO "'... ""L'"'~"f•"..•1;.,, ·'fr-~ ·.,1iJw.>r.-.Ll'Ji 

/t!J 9w1>r•) "'r''·"-'•w~.,,f, ('it,.,.1JJu11.t 
• JI'""' P1HJ·,, +·1+)tr.r-·1t ... f .. "'ff.'t. 4/Hrr• 

vtr "s""I!' . .,.,,fft :t.,,,\/11/ 1fJ.1M:-...,,4,,,,, 1.•'ft ,.,.11,,H'I,," .t (· "'""'lf/Jl ,lt d l.'"" 
r/ir11/ ( p /•6Ht f/ '''l'f a16 1//1/i. 111~/1 ( J,... ; IM ,f £,f UlliH•J lf•JfttH fl JIU f111 '1r1Jf11M • 
''f"' .,.JJ1/uLJ I, } 

tJ, . .J~./- ,,,J rl1p1/u1d t plr11,i,-11 ..;i.. ... ..,.r • .,',, t,itur'-1 .. l -11'''"1''" 
.f/a~1•J.url.J. 1 ft v1Jr• 1 P1- L r""'l'~l"'"U"·"t '°''"'"~ y,,,,1:1 

f\,,..~,,,f, f.'it111qt/•0J '"tl"'"f• LN<ttft'J. J/-w'-"'l'l- ""I''' l1u pl,rJ"""*b"" .. 
Jfit,,r t/s,, -~~-1-t ( : l:p£ .,!t, ,.,,,,,,,,ttt'"" .,,..,.r,u"'·1 "lt~J." zot> -· ~·Jtf'C. 
_,,_ "''"' "'"r••/11""'''' l>nr/<11 ~l.ofw '(ft• -t..r..,-u, ... [ .;1. - 9.r.,.-., /'r 
'".,,..,.,,,.,I' ,,..1,c, IJ.1,_ 'r"N' J/J'l1 ..,,\,.f,,.~t/11e.. ./ ( ~b~.nw1mr1\. "r"i~-1.. '"" 
( ,,,,,,,,.,,,./-~.['/') ./4r-, .......... J' I; tr i.-r. Jf .. -1.~.i ""'r"'""'"' rwtfol. 
•/r'-~r>" 

t;p L ;,.r .tJo.o{-J ~-.t rii ... ~-s. •1.-11·! -·' •.r ... ~ .,. ..... '1-'l"rLr. 
·· ·~ .. -fi'i.£1 .l[ol.1i. 1.ro-ioo <:. -""- ?-fol.foL ·9r£· - .. f.J• , •• f>Hr"'" 
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"f'l'i,afr l1n'i.9b'i.urrU19frw'i. ¥r.uJUhfr 'Jf'Ul'i,9 (Cu-fr !.. Al-f') .pfr1l/11ul1w'iJ 1f[i.,,­

.'l"'(rl1m'i. 111nb/11frn.!bmr•frlt ::,,,,f'"'Pbrm{JJ.,,'i,l!, /, UIJ'l"'b'l f,pfuuh ¥'lw 

CuA/2 1f/rU1.'Jmfrlt111hf!' nrc ,,,,,, ¥11t:..brb'i.ur Mm•/ ft'""f'lurJ I; ,f,,,rr "''''i,'1 

L"LJ,,._t{Jfr r:.,1,,,,, ¥U1nwy_mhUJ 9' f/>w'll!' •l.wu1rrfUl'i,fr fP"''ll!' "!'" '""'/U1/1n­
[J1w'i. 'lb"f.[!mrf rf/rwr,.Ull'/uHl.pfr .,,rfrm{J/nLhf! 11bn ft,{';,.,, Jf,,}; •/.f,r•2•u­
"f/,u, .,,rt:..huw.,,¥.,,'i, r,'iJm,9 ,fw'i. c•'i.{JUl,9.f!mrf, 200°-fr.'l P"'rar 2l•1"fu11,,n/1-

£.w'i.'i.brfr "f'"lJ.,,'i,'i,/,r"' ,{, C11Al 2 JfrU19nr {J 1mhf! l11fhl1muUJ9i/fr ''"'tf' "ffr'i,'l 

l mJ111 tfrlfr,g' f;UJnW'£Ul~IUI fJ f/>urcw (CuAl2-cJ1 200-fr9 P'"rar rbrrfUJIJUlfr­

-6.Ulhllllr ti ,,,.,,2wt1fr r1.,,,rUl-;,.,,1t1• c'iJP'"9.J!"',r 111£.'lfr I; ,,,-;,J,-;,,,, .r CuAl~ 
,f w ,,'i, frlt'i,h {'fr /11nz111-.u• .'!"' ,f ( ¥n.,, lb u,9hh 9/r w ';,), n I' fr t:..b 111 /1 wh .pnr/ 'l 'l'"­

Lfr n t•hh ¥'i.·f'"'lfr '"l'l ,r,..,,r:.."'Lif'"J.p'i.Lrfi U11frm(Jt,,,-;,l!, 

J!br1fuufz.,,f1Jw'i. h'i,{JwrH11uf f,'u 0,5°/0-fry 1uifbtfr ('lnrJ'i."'¥"''i.mrf 

4_,50;
0

) "f'lfr'i.a "f'"f"'''i.ur¥11•L ,ffrutC..,,l'f'"J.p'i.hrc' Ufr'i.t!. o,s
0

/, 1 ''fU1rm­

'i.U1ljn'l'i.brc 2br.!u11f2U1t1.r.,,-;, 1lfr2_n9n1/ tL'i. w.f1,.,,-;,,,,,r, '1-rw'i..'J Ul.!rm-­

{Jt,,,'i,l! ¥Ulrbtfr I; JJ.clu1.q'iihl 11U111f! if_fr6.w¥m rf ''ll'"""'fr't 'lbfPnrJ.,,9fr'"tfr 

b'i.filwpf[btni/_1 
1/obf/> n ,..r W,'J</ nlf h 2_ h (' 1f UJ d 2Ul~.r Ul.r P l_UJI{ r 1119117 munuffrhUI tfrh 

.r,.UIC.Ultif_wJ.f!'i,hr/• orfr'i.Ullf /,';, AMu /, AMr urbuw~w'i.fr2brfr m/11'ifr .r,.Ulr:..UJL-

"-UIJ.p'i.brf!• nrm/_,'[ 'lhrwf1znn7 Lb'ffrfln'[ lllUlrrbr bh' U11LU1t_fi'in11 J lv\.n-c, 
brftr"r'l"',r' Mg-c' 'l·r,,,-;,9 ,,,rfrmfrltnLhf! rfr".J!f' 1;, /ru~ "ilu"1"'fr¥m{Jtm­

';,l!.' P'"rar' l1frr11m<f11Lrf b'i, lj,,.,,a,,,,ufnr/ 'lrnz1f1/n'l ( p•udur¥U1'i.1fw'iJ) 'lh-

m'"t'ukr "f'"url'Ul""'hlm '.w1f111p: 

'l-bf/>nr.Fw,grfn'l /, 2br1fU11lzU1lf1fwrf{' 111rf1uu91/n7 "'ll"' 1ffr'i,,,,!fr'i, 1l/rw­

t:.U1ti/_.,,J.p'i,bf'l! q.ntp,uLJnLtfliliGhrli b'iJ, "l"''i,.f! "fUlf""'i,'"ft"' rf h'i, Al-fr9 
pw9fi, n1•n2.,,/1fr .pwhU1lj111(J1ru.fp (3-5°/0 ) Cu /, 1fnm 0,.'5-1

8 
0 lv\n, lv\g, 

Si /, Fez l:,bu.!uu"fb11, 'Im f'U1flmrffr'i,'i,b /'I! 1/h 9 l1nrf "f"'i,b'iJut "f"'f"" 'i,.,,ffn'l_' 

f''"r'I 1•w'l'"'lf'"'filtm'u m'i.b9n'l 1lfrwt:..wli/_wJ.f!'i,br /,';,: 

fl'lt"' uU1¥ 24-111 rf pbr•f.,,J I; 'l"f',1-;,.,,~.,,'i,,,, .r 111U1r'"J'/U1•t •1mr'"­

ll"'Jfi'i.'i.brfi .f!firl fiwl1w'i. f'Ul'[Ul'Jr"' {JI"'';, f'' 

1J. 'l J n •· u .,, ~ 24 

IT!> ~U. 'l.I> 'llll>PU.lJllll>lfr'l. 'l.bPr ~U.'lU.'lPllrlil'Sl1"'1,(! " 0 -fi•l. 
1 rocr 4784-49J: 

'/-nL[l.UIJnLJ/,'bfr I 
urb uUl~.,,'bJr 2f'. 

Cu Mn Mg Si 

ll1 3,8-4•8 0,4-0,8 0.4 0.8 <0,7 

ll6 4.6-·5.2 o.s .. 0.9 0 ,65-1.0 <0-5 

.ll16 3,8-4.5 0.3-- 0.9 1.2-1.8 <0,5 
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Fe 

<:0,7 

<0.5 

<:0,5 

,Qt rlfr"'r:.,.,,l'l.,,J.pf!. t:.,.,,J.,,ri/_Ulrf I; 'i.nrrf"'l 'J"'rrwumrlfr'i., fruit ,Q6-f' 

/, !J,16-c l1nt/mrf b'i, ""'"fbr'l"'l''"Lln'-rffr'i.'i.br: &nrrf'"l 'l"'f'UllJmrlfr'i.fr t:..bu~ 
:,.,,,fbrfU1m.,,J, JJ.6-,,,,f 2'""' I; "f'l'i,a/1 "fU1rm'i..,,¥m/rlt11•hf!, ,Q16-rruf' rfw'l­

'i1b9/111ulfr'i,l!' Ut'f 111Ulrf'brfr .ew'i..,,¥/• ,f/,JUl9 ,r.,,-;, ::.bu:l.U1h.[!ni/_ ,Q6-nLrf 

uufbL'"'i,nuf I; G (CuAJ~) U1df•w9hn'l lf>'"'lfr .[!U1hw¥1!• fru¥ ,Q16-n1rf' 

s (CuMgAl2J-frhf!.I "·t'l .,,,rr.,,9hn'l rp.,,'lbrfr u11/bL'"9J.,,'i, 2'i.nrt:../ri/_ U1'L­

"fbr'l"'f'Ulll"''lfr'iJ~1hrfr w.fr111{JJ11Lhf!, ~mf'rf'"l 'J"'rUlurru/fr'i,'i,brfr t:..bm t:.,.,,_ 

1fL1fwmu11}, wi/_f•tfr P"'f'af' I; (111II11 u111. 2i5}: 

/J. 'I ,In L" .,, ~ 2.:; 

'l· fl l>Plll.!lllMfl>'l, <1, tPl• If t; lull. "Ll• li lJ. qlJ. <L :.1lstin1> lil'Sfil>VLtP c 

'J.nL l'"'IJn< 1/fr'bfr 
•{f.<Ziu~l'. 

~b :;s ;; <Ii 
HB 

m/,um~•u'J,,.2£' 4q/JJ2 4q/JJ2 O/o 

ll1 I fil't'~"'fln•f'/uul I 21 11 1 >\ 58 45 
U',., 1 .,,~ ,, ,.,, .,, •!'/ .,,,) 42 24 15 35 -100 

I l ll6 
I filt•~wfln'l<fwJ 22 11 15 48 50 
jlJ'/u<f.,,J f, -~''"fl'/"'~ 46 30 15 105 

1116 I /i/or~"'{Jn'l•/w~ I n 11 18 55 50 
j U' ""'"'J b. ,.,,.,,,,,{iuJ 47 .32 17 30 105 

l•'i.t"f'•u Lrb111rf I; "''l· 2,5_,,,,r phr1/.,,.J "'"-tUIL'iJbrfr9 , u "'"f"r'l"'r­

.,, Lt1111tf1'i.'i.L rfr ,,,,r rm [J !"'';,';, 'l'l'"l"" {' h'i, PUI pa rU1ht1L1l' I; •/ b rf hU1l1m'iJ 2-b11-
.r.,, .r,. .,,f1mrlfr9' 1lf11mrlfr9 '(rfnm .'JOOcC 2brrfUlumfi£.Ul'iJfr9 ) b t:..bmw'IUI 

.tnru0 rtU1 f•hw/1.,,r;, !).';,.,,9m .Ffr9 t:.bmn: 

f;pb 'lh111mlf! "fUlmr'"''"'""',r I; '"ll"'rlfr'i.Ultfi'i. Jfr.,,t;,Ullr/U1J.f!fr9 
l1nrfU1';, ¥1JJ1f 'lrnzJ,f.,,';, rlfr2_n9ni/_, '""JUI hrUl'iJfi.'l PUlf'af' "fl Uluuzfi~m {Jpu'b 

J; "f'"r,..,,'i,pif_n1rf bUllL PUlrar 2brrf1JJuurfr£..,,';,,,,J, &nrrfUIL 'I"' rU1u111rf~'i,f! 
1•U1rfurr'"r"'rf I; '"!'I "f"'t:.,.,,';,'lf!. "- '"!';, 1,,,,,,,r ¥.,,rf J,,,rfln1rf b'b (rlfiUlt'i, 

"'l'f 'Jb"i.f!"L,r bur 'i.zi/mrf I; AK 1 uzbuLU~UJ'i.fr2nrf' a.l IOMHHHH KOBO'-!HbIH): 

'l-nrJ'i.U1¥.,,'i111ul ¥/rrruui/_mJ b"i.1 rlfr 2'"f'.f! LUJ'f"ffiufi UllJnL rlfi'i,.,, 1fi'i, rlfrU1-

t:.111t1f"'J .[!'i1br ( AKt. AK6, AKB, AK5 t.. uru'iJ): ?-r.,,-;,9 .f!r.rf:U~UI-;, pw­

'l"''l~mfrlt'"-;,l' rf11m I; 'i.nrrflJJL 'J"Lr'"ll"'Jfi'iJfi P'"'lw'lr"'/JtUl'i.f!: Ul'J 
.lfrw'>'"i'/UIJ..f!'i.brf! -;,,,,l'i,"fb" h'iJ(il.,,r¥1mrf b'i, 2brJU1rf2LU~,r,,,<;,' PrrJLU­

frln'lJ.,,'i, ( ifrur1fr¥ur9/,bl"' h"{UJmU1¥ni/_) Ir. rf/urf.,,'i, 111 t:..'bU19 dU1h ( LUdrU19 _ 

"j,b l'" ';,"{ UllnU1¥n1/J: fl,{ b'i, rf /r uzbuU1¥UJhp2fr rf ,.U1:::,U1[i/_U1J .J!fr f brrf u11f zLU¥-
J .,,'i, n'6Jfrrl'i, .,,-;,r,. db 1- < b b L/, ['"' 2uz ._ cumr l 111 'l"'1'"IIl"L 'll'.f!bpmrf pbrif_n'l 
"'"-t UI [hbrfi9i . 
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AK2 /,_ AK-J ,,,1,,,,,.1,,,,'b/z;/z 1l/zm'.mi1/wJ-.[!'j,/,p(' fipum1linLp, '1Mf>nr­

rfwg1lm'i1 r;,,,,,fUI(' lfl1/"'""/n11 "'f!"''f/z'b/z !)j11f' ./!n1/ JfzUl'>wLil""}-.[!'j,/,/'h h"i1, 

n11n'h,'J •u•fr11njtJl'"j'l! f, lf"'l'J-prn/t1J11Lh[! f'UII'df• p_f•rifmuu1/z-6.w'b11r1f ( LJ0-

--3()f)~C) u11/hlfz ,ff,,}- /,],, .[!,,,"i, 'f"LI''"ll""f/z'b'hbr1/1'bf!1 11.!'I- Jfzw!),,,L'/wJ-.c­

'j,/,l'fz ::..pun111fp111fdt"'~' Jb,)w9111_1ff' pw,9wu1p1/m1f t ~1/rfi{;Lfz /,_ brlimfilp 

UllL~Ulflll/J 11111fp, nr11'b.e "'l!"uf/1'b/1 /,_ UJ'l'bJ./1 r:,1,111 mmlf111 b'b bn,,,f!I, 1f[1j'_­

Jlmru'[1U'f"'b 1f/zmt1m{dtm'h, A!Cui\i "- Al,.Fel'\i: U.!7- 1l/1w9111fdtmi1~1Lrl!• 

Lfi'bl1Ln1/ l1mrJr, 'h2[111J- £h111fw11111fi6.w'b'bl.ruuf tf,'i, .f!"'l.f!mt•/11uf, "'l!"'­
J/1'bfi 1f112_ J__l/'i, 1mJ1[11uf IL "'l''fhl.f! b'b r.w'b11fruU1b1111f 1[hpU1pJnLph'f_1U.'J,f"''i; 

UJ.('n9hn/1 'l_IU/llflU!J,fUl"jl[!• nr/i UJ.Wlll6.tn1Ln1[ Wflf 1fpmt.ml1[U1J.f!'j,/;{1/1 wJ'(llll­

fltnLh/I 'bz1[1m't- r_bpifwumphw'h'hb1111uf .J!Pl t 'h1[m7111_rf1 

B9S 111h1,,uf1w"i1/1zp 1fpiu::.wL1[wJ.f!l! 'hnr, '"l!"ufp'hw1/1i1 !)[,,f .[!nt/ 

pmpfipullfll'-11 1J'fzm::..m£'/"'J-.J! t• npp /fm('r}('lll{JJlllh(1 /,_ 111Jr111[J1nL'irf!, /)u;­

J/,1fwmwJ J1mu mumJfi'bUltfi'h ifpmr.U111/U1J-.f!J,/,f'P t:,/,,,,, wilblfa f'"'l'al' 

h'b1 lf.!'l JpU1::.wL1JtuJ.[!l! J'/1111ufp9 {4fJ0-48(J"'C} L "'l't:,J,,,,,,,,,f1w'b /)'i,U1-

9mifft9 (120-1•)0 , 2-J-16 J1111f) '~L111n 11Lh/,~1n,,f I; t;./,,,,/,_J'"l 1f/,/11 m'bf.-

J, 

I L + J, 
eoo :---- - -- r--- , 

.--.....-----.....__ ___ _ 
'I ~ ;-:_:I l r.lo'.J. ,,.,J./•l, "'-'!f'../uj& 

400 . '":r- ....., 

~- : ~- :~;~~--~---+------l----
0,[l):I' ~ ·5 i ~i./v, + S( 

• coo :ti- 6 .~-r---------tl---'-----l 
,,; ... -f. : ; ~ i 
; 0 t__ _ _.__:~j ______ _,__1 ----'------' 

r} •s lf.7 20 40 60 100 

11fw7 pu11f r 

11wl1w'h r.u1Lnl1111[d JllLhhhp{'' 

Gb=fj{) 1\q,\ftf''.), Go,'.!=;};) 

l1q/ui1·~, ·,;=12°fo. HB=1•0 
l1q/tfLf2

: f/,.,/Jmth Ulf'f ifpw-

1).,, Lil wJ-.f!P ::.,IU/Ullr [Intl"!,,, h[! 

1ftn./!/' t. 1/)0°C mw.[!w,9~1h­

lP" 'l'l'"l/tn11L'b 'h1/w'{_111.f /;; 

'brm Ullr rm l" ["' 'j, /!' l. ,,,,ff;_ 

,r w111mJ- 'I'" l',,,il"'Jfi'ii'hl.rft 
!:,/,,,,, hw mbp 'hwL ;_wm 

1Jtn .J!f' !){""4UI JnLbm fJ f"' bl 

{/.l'b 1•mrArU19'bbL 11L i;,,,,,r'"r 

JpU1t,U1L'[w<}.[!l! ~/i{'mnrruf' b'b 

,/ Ul.j!fl'(' WL!llL,f pbni[ UJWW­

ilmJ (n.ia1rnpoBaHHbif1) ilf­

-6.Ul11,.,_,r, (J.J'1 'lbUJ.fn/lf 

,r,, mr.UI Lil mJ .f'r9 "/. UIUJ {'""' m-

1J u1<} 11hmwlft ,,,,J rm [J1m'iie 

nrn2 i_w•fi nt[ 'h1[Ul'l_"1 ,r I;' 
2 n q um G ::,UI ,r wr 4/irUlllil nil '"l!llL,r fi'i11u J fi'b Jpm::.UI L'l urJ l!'j,J,r f' ::.11,r -

'iJ,,,1,,,,'iJ,,,,r Al--Si uftumbifJt .r11Ul::.,,,L'iw'>.f'-'hhr"i· h'h, nrn'h.f! ~ntilmJ' h'h 

u!11 nt u~ G Gbp: 'l·n rr>'hU1l1w'h nLif liftrmnif 11'1 "P LnLJ /1'h'b/, !'"' ,f u f'LP9P"' ,f ft 

"f_IU('m'hm4nL[t1JnLh[! C.wu'bnuf t 8-14°;0-fir U.J'I 1fpwr.wlil"'r).f!'iibrl!• fi'ht_­

"i/;" 1uJ'I brLrnJ t Al-Si 11ft111nb1fp 1/fi{,,,_'"/fp 11/1u1"fl'm'f/t9, tilmb11u1JtliU1-

1/1'i1 1fnm/ilj /'U1'[W'll""[dt111"i1 111~1l>9n'J 1l/1111::..111l'/w').J!'j,f,/, L'b, !)b-mbmUJ.hL 

"ji(tlll~IJ! 11thf1h [Wt/ ar;1l1fwb /)Wl/l~llL[iftmbbhr' i)/il/1"_{/UJ/)nu lb, tut</_ /,' 

l9'[ 11uf ll""l"'UJ 1ur'hb r""f, m 'bb'h 9111J-1, a,,, Li/""' I'"'! Jr'i1 ~Jl1 111_J': 
flwf1w !'j, 111 !'I 1f pw ;,u l1 ,,,.J .j!hh {'/!, ,f 111"iw11/ 111'ii'I f:,/, m/;1} 111hl1m ftl1111~wb 

'j, /; ,. {!' ,,, n ;'_" r' IUll "'j'_ ~,,,, t I• 'j, (I; ·I"'"''"'"'''"!" E',,, 'I ""Ir"' fd ! 111'i1 /1,9 w ,, /, l w ym J-

11hfi9/111111'/i Jwu'h/1f1'hlrfi ,,_,,,/l"'!"'flt"''ii l'.,bm/,w'b.j!n1/, 1•L4nL'ii b'b /,_ 'lnrr> 

'j,,,,~,,,'j,,,,,f ~l1'b lif>l""'"[nuf; ''far1111nqmif h'b ~11umrfr11uln1[ (0,01°/n) ,fniift 

f//1~w9ilmJ 11fi11111fft'h'iibrl!' U.l'I upumb1f/1 Jn'lfi•7 ft11m9ilw<'>- J'f.wr:.1ul 

mJ .[!'hb11/1 t•{mb11mfi~w~w'ii pw'J.W'f{'m[d tm'h ,f/,'t ~ i-e r.U111b111 if t 1-J0j0 
fl wmfi 4/irwn.jn 'I "Pl ""f /1'ii'iib11 {! J fi'b t_l;i[mb~mft4w4w'h .!ftwr.tu Lilwd-.j!hh [' 

l 'b, n l"''i,9 '""{ m ~ '" m r,,,'i, f'Ul'f'I w9wd- t f'Ulf ar -6.Lm[d im 'b m'i, L,'Jr. 'l ' 

u1/1'ii11 l"")"'l[dfitl /,_ l;i[111!,~wfi'iwtf<,9, "l'P 'j,"'l'l' ~"·""'9ilUlr>.['/t !)l111Lwh· 

1,,,,, ph/1,,,t,,,[Jt,,,'hc iJLrw'b,,,.r t, '1-r"''h.f.' aL,,.f.' h'b '"'f""r l''"ra1, Jb­

/um'h/111,,,11,,,~, ;,,.,m/1mfd J"' 'j,'j,/,I' ( mb' u Ul'J• 26 }: 

lllBOftlfl>\,l1 !.!fl!> lll.flfl'L ll'l•ll.!Jl.l:~.lllf·WLl;f'l1 lrt;l11ll:1,J>l.1lJ.l11J;1, 
.Z, IJ. S 11 IJ Mil> B nl• 't.. 't.. ti' l~ 

I u·b/uut~f' ~Ull1u.1.,1 .;UIUI ~'IL_ -

lr/tu.1 'tU f 'l u; ,) - !ln1.1u1~u1- :i!.ht"'"'Jf·~· 
I 

fl-'"'· ~,~,b-1'r [''l,,.. /,f Ul'fl'n'l SI.um~"'[''"[' 

1·r u1bav1frtu- 7_111tl[Ul/'l' 1f :rn ~ ,f 111'11 
9"' !Jw'bfz~,/,,,,. 11 z" "L'. 

. 
~·he 'zt.fnLfl['_ fJ11.1h I'm 9f1111U ~b I ,, I ,, 

j t!G q 1u1P 
l1q/d1P l1ql.f1P[ 0 

A.12 . I 18 I 7 I 6 50 .... rll/ 
I 

I 
., l1nltf• L 22 9 

I 

5 55 2,66 

A.'H . 18 10 3 60 ...,nq 

'inH•t 22 12 I 2 65 2.65 

A.'l~l ~"'l IF /11n1 .r, i;'l,w- 24 21 I 2 75 2.6S 
!JnLJ 

I 
A.lb 24 14 I 4 80 2,76 j) )) I 

AJ17 » )) 28 2! 2 95 2.81 

A.112 _., 20 12 2.91 

A.18 j) IF /u•n.•f 30 17 12 75 

''"~"l D 33 18 15 80 2,58 

AJ1 ';, p Zf' l1wr•1tu9il1nif t 3JIIOMHHHi:'! .rmTeHHb!Ii-wunuf/t'h clllL[UI-

!f ';,, fiu4 1"1-"rc rocT-/t r:.brfJwl1w'h /).,, ,f LUpbhrb b'bt 

2GS 



AJ12 urbuu1l1w'hfrz/i Jfr,,,r,"'L1"'J.J!l! 'i.mp1fwl 11frl'nJfr'b'b 1;, npp "i"'­

ptn'bml1rr11f I; 10-130/0 S!1 IJ.!'f Jfrwt:.111L1"''}.p.nuf /uus11'hmp'f'hb11/i l!.'j,'f­

f.w'bmp ,,,,.4n "l! 2 ,2-2,8 I;, npm/17 i;frJ'i11uf1,,,'j,f' bp~w{rJ'b I; (0 ,8-1,fj0/0)1 
AJl 4 [, AJl 9 u/i l'nJfr'b'bb prnJ u/it/i y/im Jfr .J!"''hur4'h u11[b Lfr ./!/it I; 

(6-10,5D/o)• ,,..,//WJh 'fl'"''j,!l Jb?_ l1w'b ';,,,,[, .e/il .pw'b,,,4m fiJJw•f(' (0,2-
0,40(0) Mg "- lv\n, npn'h9 urnlt"'!"' p1w'i1 z'hnrt:.fri[ ,fbr}.,,'b,,,.r 1; ,,,1,l ufr­

L"'Jfr'b'iibr/i wJ r"' fJ !"' 'j,[' 1 

AJ13, AJ15 J, A.116 rnlrnml1w'hfrz/i Jfrwt.,,,L1wd-.e'iihrm1f J,,,91"''} I; 

1.twJ, 1-t-3°'0Cu, "Pl! pwpdpm9'bnLJ' I; 'h1,,,,'i,,'J 4,,,rr}11111/J tm'hrr: 

AJ17 J, AJl 12 Jfr,,,r.w11w<J,J!'j,brf' "'l!"'Jfr'b/i J, "l'l'j,J.fr 1f/i,,,:;,,,l_ 

_,;,,,<J.j!'j,bp hi11 'J-p,,,'b.p. ufrtf•9frnul· tL'b "f1np1nh1uf1mJ1 ufi£11LJfr'"l,'b/1p tbb1 

A.;17-e Uf"'P"L'i,,.,~,,,,r I; 4-5°/0 Cu /, fir f'"'~"''fr•ILFI 1 • .,,r1, Jnur I; 'f"'r­

"'l!"'Jfr'b'hbpfr'h1 flJ'f 1lfrwr.wl'f"'rl.J!fr wJ11111fl1111hf! 1fLJ I;, p11~ d111l"'J/rh 

r:,,,,urf1ni/rl1111'b'bbpf!' .'f"'<Jp: AJ112 1f/iwr.111t1"'<JJ!I! "i"'P"''bm~mJ I; 

9-11°/0 Cu, w1Ltfr Jnur I; "'l'f 11/ium/,,ffr l;1/mh~111frl1 ,,,vw'h Jfrw::.w1-

4,,,r},J!/r P"'~"''fP"'fJJwh[!, 111um/i 'ht'"' d"'l"'//r'h f.wm~n1fJ1m'h'bbp[! l"'1 

b'b, UIU~W Jh .r Lfr11u'bfr~m/1,,,'j, ( "{ l"'"m "~'" /il1.u'h) .,.,, ,,,~,,, {J tm'h'bL r l!. {!"''Jr: 

•(bpr_w"jbu, AJ18-I! w17- Z'''P./!"'J Al-Mg Jfrwt.,,,l'/ur<J.J!'bbpfr 'hbr-

1tw1w9m 9/it'h I; t. l1nt•/11uf I; tfmqGmt~' IJ.1'h "i"'r"''iiwt11111f I; !1,."i- l1,.'j1
1•0 

.,\i\g Lr J!/'t .J'"''hwt1,,,(cJ1.,,,Jr (1. 1°,'0 ) ,,,..,,,'b,,, r'l'i,L1., If ,,,11'bwtf•'ii ( wn /ueJ'­

pfr 1ffr1uf.wl1w<J.e'j,J,p111J) 111'b/i .uJpm/clJwh b UJ.l""'urfrl1mfil1111'b wJb'i1w­

J'b,} !l 111 !J"''i,/1z'hbp, !f"'r}I' ,.,J,.,,,,~"'l""I' l1z/i 111 ,//,<} ~nrrnqfrn'b ?-fr 1f"''fl""­

,/cl1,,,'j,, £1"'!9 w1/btfr i{,wu. d1111w1fr'h t:,,,,111~mfcltm'i1'hhp, J!Lllh ufr11111lfr'b'hbpf'1 

!.l111l'/w<} t. 430"-J.9 ~pm.J Jfr11wJ J.u11'bwl'n 11url""'t"'"'l'"''j, p111~-

1f.u9m<J I; ~ UffrJ,?- l"'r}"'!/clfr9 {Jm'l'bb'lfrmJfr 11//i'b'l l"'Jmtfcl'b "'l/"LJfr'h/1 

Jhp_)• IJ.J'f 1//i6..uf1mJ 1fw'l:h"'f/i'h ,,,'i,f,'j,,,,J I; .C.hurlrJ"'l 1fb[uu1'bfrl1111~1Uh 

',,,,,,,1,,,,{J1m'h'hbrr•' :ib?/27l1qftft1 2
, ~;;?!9°/0 , HB~6"0 1lfr1m/n11: 

fl.tu"ffru/i wwpphp P""l'"'IP"'fltn1~1 111 t:..uml1m{J1m'b nibL!Jn~ Jf11u­

t,.., l'f iu<J ,e'h brfr 2"' r.Pfr mnft111 !"' frl JnL'b l! ~ 'j, UI I'"'"" rm'"! m 'j, I; "'"''"II l!'bur-

r111/ii1m 'h f1wur,,,plz1rrL wJb'j, Jfr ru11w'i1d.fr'b 'f/,"{J!/i t:.wJIUf' [, m1Jwl 

c>tWJJ,,,'j,'iJ/,pmJ wz/itUIUln~ 'fbmmt/i (,,,,Jwr ['hmpb£nL OUfmfrJwl JfrU1-

;,,,,£lf111rJ,e1 r.wz.1/i ,,,,,'j,f,lnr[ "l JfrwJh 'hpw 1fb/11,,,'"l,frl1url1w'1,, "'Jlf, mbfr1-

"bnl"'l:fr'"l/wh, 2.Ult:,W'f:11/1r}lfwh t:.wurf1w'bfrzbbre' U1Jh"fb11, nr UIUIUt/bL J_U1-

'11111 P"'1"'r"'r/i fJ1wr~1wJ l'"L"r "f'"t:;.,,,'i,y_'hlipfr'b' 111 'hb'bw P"'r"'r .!b­

j11w'bfrl1wl1us'h, 111b/11'hntn~/im~.u'b J, zmt:."''l"P';.J.,,'i, :;.,,,,,~,,, frlt,,.'b'hbr, Lfr'bfr 

l;J Lllh /, UI Jlh I 

2tSti 

ff,,,J~"' p "f~'i,d.fr ,,,pJb.[!tuifn[' l;wwf1m/clJ11L'i1'bf,(,'j, f,'j,' f""l'd/' "flmu­

mfrltm /ii trn'bf', pw pAr I; tb~111pwr.1uqn l''f"'llw'irllL{rJ t"''h p "- p_bpJ "'""''l n /''I,,,_ 

t1.u'bm{cl!"''j,l!., pu11f"'f'"'P l1nnnqfrn'b 7fr.I"''ll'"'frl1111'hf! •f{J'b 11L"P'""'!fr'b "1 111!­
,f,,,'j,'j,/,pmJ, 'lmJhf! (, "'!l'j, 1 11.J'f "iusm-6.w«m[ 'j,,,, l"'l'bnph'h l1frrwn111uf 

I; urbfr.'hfr4"'!"'J, J.u'bwifuz'h'f l;lbl1111rwurb/11'bfi~u11m1l t:.,,11,,,'b.J!"'"'"'P l"'­

php/i, l;lbll"'P"''fb,eb'bw'bb1,fr frw•rfrufr1'hhpfr npnz .! w11l.11fr, w'bfl,,,•Jtw'h9L­

tfinL/iltm'u u111h~r}n7 1lfrp_u111-f•1• 0~1114'bhr/r IL "'!l 'j,"i,,,urwl1'hLrfr ;:,,,,Jwr• 

Fwy1' 'fpw'b9/if/. "{~/i'bll[' ~w~JmJ I; wb/i1'i1frlt"'!""f 111mpm<J1/md 1f/i111-

r.w11/wJ.,e'bbpfr' {'pn'iJqhh{'/i /, 1UftnL!fthb(1/i t:.frzf ,/!{!' 

99,!J990/o J,,,.f!r"'/iJ1,,,Jp "{7/r'hd l1.urb1/i I; um.uhw/ l;[h~"'l'"l"'l" 
,ffry_nsn1, uwl1w1'i1 urbfr1'bfr4w~w'b "f~fr'bJ.'bbl'"uf /11wu'b111 r1'hbpfr ''lwr111-

~111111,,,p1111';,f! t:,,,,,,'j,,,,J I; 0,1-0,.5°i0-/u lfl,,'j,&fr ruJli'bw1/urw'bqw1nr /11wn­
'hmr'f'hbr[! pfru.!uun'b · 1; 11. ~""'l"'Pf'' Bi-/r t:.ruqw11hpnf"f1U~"''j, J, Pb-/r 
""'Pl"' pbpnp'J"'ft,,,'j, "'"~""(' "!7fr'h&c 'l'"rl'hnLJ I; z1'l11up.h~m'k1 &frlt"'Pb­

ltm'i.mfilJ"''bf! f'"'.'!"'"'rtfmJ I; "'i'f ,,,,,,,,'bnL{''f'j,hr/i J, "l'lbrifr 1;1mLl1mfrl1w­

~wb Jfrwi)wl1wJ.J!'j,/,pfr !J"'r}I' r.wi1fw'b 2_bp1fw11111frf..w'b'hh11n1 (t:,,,,J..,Ufw­

muwfr.m'bwpwp' 270 [, 326°C), "f'"'j,J! 'l.'l"'Lf'"l'b'b !l"'')P h'b "l'l'i,Afr' 

"'"'.[! 6f/if..ml111LJ (.'b;u11f111/ 1!z.u~1fw'b p_hpJ,,,umfrbw'h/i,'!' 

'1/~'bAfr 1fbp_ ,hJJpfr J, [il/tli/w<Jbfr ,,,, .. ~"'!"'Pl"''j,(' 'hrrm'u 'f"'l'ri'b111J I; 

,,,,,,,'bu1pbl1m'b, n11111r.bwt. "'!'f utw{'phJ'/' f, "f'l'i,llfr l;1111hl1 111 f>4,,,'i,, "Pl! 

f'J"Lphirw9 1f,,,'j, l''i,fcl,,,9,emJ ftm m111~1/1111f I; Uf7'i,Afr [clhpwp.J"'/'b'l'i,/,rfr 

uw~J,,,'j,'j,/,pnLJ1 pb~111'iJ /;t 

Fnlnl' /11w11'h111p'f'hhrr1 'h1w~b9'b111 J Li.- "i~'bAfr { tbftmpu1::.,,,7nr11-"'-

l1w'h m (cl!"' 'j, l!' 
IJ.~ 1muwt1 .27-mJ pbp•/ur<J f,'j, 111"'N'"r mbu.,,~uz'i./iz/i "f~fr'bA'hbpnuf 

/t,,,,,,'i,,,, p7 'hb r/i film !l"'m ph Lfr ",,,t:,,f m'b'hhp l!' 

fJ. 'I J rt L 11 u• fJ '.!. 7 

'fJ'l'i..l.fi .,,/ouw~w-1 Cu 
bwh~1nL[''l~'bl' (n:_ .,,./l.tJr) 

'I. f u Bi Pb C''J,'l/;whn•-r 'f"LllW['f!,, 

.\\1 99,9 0,002 0,005 0'1 

.\\2 99,7 (),002 0,01 0,3 

;\\:3 99,5 0,003 0,0.S 0,5 

"l~'bd/r i;,,,ur~111(cltm'h'bhp[' .pn1fr11/•11/n11f /,'j, n>_ Jfrw!h /11wnh111114bb{'/i 

utll~tuJrn{JJmi.-, "'JLJ, 'hp,,, •J/i(,.,,,f//i .pn.pn/11J'uzb ::.bur/,,w'h,en1: IJ.'ll"' ""'~ 
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.28-11uf !'''r"'-'"J m1f!111lblr1•/•u /;l,1,,,, _,r J;, {J/; nr.p111'ii l"'t'it ,,,,,l)JU1'i1'bf,[',,, .r 
/,';, 1frn:f"'/'"{mJ "f'll,J./: 1fl./11 •ubfil1111~1u~1 .r:, ,,,,,,/1111-fdtm.'ii/1/,p[!_' lim/111/_ 111 J .-,,1,.,, 

•/_/16.m~/'fF 

l/.1f1,,,,_p1,,,,~ 111.11;,r1Jl'l1r.' 
:; b lp1 / Jd"~ 

15-20 

25--27 

u 'J .(II J_ II ll.I // :.!8 

~IUfllll[lftflUl~Ul"jl /; /1~11-l­
pm ,']nL1J (1\ !JO 0 

15-25 

40-50 

1-2 

Sb/11'"/,/iiiwt"' ,f ft/1rw"i/"' ,f /;'I, ui'l'uJ./1 1-'"''IJ .,,'l,,,7, .lfr111<.111t•f111J.v'iibr, 

"f"''u,'Jf'H l:..fi.J''i,,,,/1,,,'"I,~,f;l1 l' "'/"" !f•'i,/;l''"I, l,'u /, /!['"~''1.'i.,/;f'f'' 

U-.11n1JpGbp1~ "1'/'i,(J./r /1 9fi'ltl1/1 1lfrmC.U1l'{'"')J!'i,[,/' f;'i,: 'Jof""b.'I '""('"''1-

1111111w•1J1'l1 f-'Ul'/""lf''"fdt"''ii(' !J'"l,'J I; 111111/w r) ~ti/. 12:!-111.J pb11if111r) Cu-Zn 
iffi6.U1l1/r 1/i"''lf''"J", ,r: ll.t'I 'IP"''ll"1"i'"I, """"'i'/1'11 t:,,,,t"'YJ!fr9 zw111 f'"l/"J I; 
{J1{m1f: llmlf"'!b "'!'i., lf'"['bt/1 /; "f'""'lll;f"".'l'uf;l "/'Uffilt C./1b1f "fl./'/rm/,/1m/1!1 

2fi8 

C"' Zn 

L 

qoo 

50 0 

300 
r , : I 
~--' -+------+- -·-
I ! I 

i i I ~ 
f : I r ----~- --+-- ----+------

400 

200 

'00 ~---1 
__ l__ ----+-!S-j-j­

L __ . ....____._~-'-----'-' 
i 0 2 0 30 -4 0 'l"I) 60 70 BO 90 1~0 

- zn.7. 

)..,ft• 1.':!6', Cu-Zn 1/f,,,1~u•16'11u1"e .. '•b-11[1 1//1-G.11111/• •t/''"'ll'w'/1 

b ,f.',tr t ,,.,, 1,11,,,,,/,,r ,,,.,,,,,,,,,11,,, ,J''i,!,1, ,,, ~"'·'l"'I "/'"£"/ •//1&,,,fJ/1 '1-l'""ft"",f1,Lr'• 

"l'"''t1"1.1f ~,1.,- 1,,f1.1~11111/16.11.1l/uf, 1 , _.11 1/1r1/•n/11·l1u1.1r1 '/'" :1-1_>~1fd.1.1.19 1/1~11/,,v/i1ti111 r( I; 

~twfl u1/''j,'f [llU)111t{Jbf;(1/1 f""'f"''ff'"'/Jtmb(tl 
"I'J'"l,J.fr /, uf1'ulz/1 J'/1111'.wti/"") l''"I, ;,f't'' utf1'i''I 1/116.uzl11111f f>f'!,'u.'l l'""l"'-

'lf'"'fdt"'~'f' 1/1n •/•n/11h1111 .(,f,,,,f,,,,1,.J!'"'' m~1/,5,,,. 1f /,5, 1//;!J {j_111n1mtf, ':1 l'"J'f"'-

'I l' fr l 'u l l'' 'J- • ~ • ·:' ;; • s · b ·r,: 
a. !{"''fl! !Jf•'11IJ/1 ,,,1,,1Ul11,,,ld'w11 utf1b•t 1 ,,, ,),,, tfd'u ~ ''f'IZ,Q.j, ~.fr,,,,,,,,_ 

,,,,~,,,,,.nl:m,91/111() ,,,,,,,,,,Ul,fllflr , "/'[' u~ _,,,,f "'' ,ff; .... ,,,..,),,,,{ I;, 1l"fr11!f, 
.'J!J0

/ 0 Zn: fJfa~1l1fr UflUf"''~'"''i"'fdt"'~' t:.hm""I"' 111l.fw'r11! 'l"''fl''r,/J,,,.'I 11/•11-
111!11f1111f 'l"!IUc,,,,, ,r ,,,,, ,r,, .p111b/1 t 1 1;~,,,,,,,1,,,,t1,1, '"""'" 11.,,llf ,,, z,1'.'l'"l 

.pfrri "Ul'/'"'j, .r ""' .9'" fri !"' b~1Lr1' IU t "Uf '"' ,,,, ·"'"'I B ,,,,f. fJ.,,qb rfo :p UI qi•('' 
'Jo,,,,,~,/! f;'"I,' ? ffw'lf'• "rl' CuZn-/i ;,/,,f.pru/ "tfi'i,'I ,,,,_,.,.,,, tf'I I;, , P""lf'• 

Cu.5Zn 8-/r b s [[,,,,,,,,' c~1Zn:i-fr :.t,,r .pm/:;; ·1m•z/• '.fi.f .p/• 111,,,,tfJ'ii """"t"'r 

Uf"'r'CJ'/"''> zt, ·r1 P"''lf! "1'1'haf, ,,,1_.,,,,,11w 1 J,,,'"I, UJ/•b•z. '""''" tl"~, 1; .'Jfib''" 

1/L,9w~1~!"''"1, ,_,,,,~,,,w/1 ,,, ,r, 
:::: rp.,,qfi (CuZn·fr) ,,,.,,,,,uJ,,,/,,,,~, 1fm'ii1,.ulll' Ufl"/"I au11/m1wf1hl1111r•n-

~llUl!J''"'a Iii '1 {' UI..,, 111 fl'J- I; I ti f' UI /, '[ IUllll n ,f'i_,/, ,.,. l1m'u Tl 'i_, ut1/ 11 /' 'I UIUU"'" r111 {J !"' -
'u11 "1.,,;;.,,11,,b•/,,,,J' 1; ,fJ.i'ul.L .Joi5.'J-.JiO" C O' q,""ll')' !/.,/f;1fr "'"''J.1, P'·r·­
.r """" ,, &,,, 'u '"/, L,. ,,, ,r "f 't 'u at• " .'JI• 'u11 fa ,,, ,,, ,, ,f'u/; 1• L' J ,,,,,.,, L w 1i b 'ii,,,,,,,-;,,,, /J •l UI J 

,,, "t"" 'u Ill I' 'I UI .("..,, 1/ 111 &·1 ,,, ,, ,,, ,f 'I""'.,,"" f"i ,,,,r /, ~, 1/ fi 6. 11111 .,,,,,. wl;lJu lt "I' f; 1, 

u1l1,,11r12 (? «p1urzl!): 
-; fj_,111qfr """('UIOwl11u'i.s 1/u1~"f"',lf! '"""' 'JllHIUt'-f111••{111a 1/l.'1"'"'1t"'-'i_, 

l[llL,,_w'./;nU1bfr11111 I;, 11/llllfi'[ "f'fbfi/r f1 ,'f/1~,/f/1 Ullllnlfl1b-rfr /fU1bnl11111{11(' 

'l"'"""/"f''n/il t"' 'i,f! "1''-"'"'l"'~"/r1t1f I; 1J"f1b:__b 27·0 '."; C: 

s !;j "''lf' (CuZn 3-/• i:,f,J.p_r"/) 'u111l'l'"1h'' 111~1/• /11/•m 11 ,,_,,,,,,./rrr•1f1111} 
1[ In; ,,,i,//! "' ~' 11111 'l m './,,,,,, 11 /11n11 fr 111f1urf1 I-'!,,, I'/, 'I"' 1/•11 '( ,,, ~1'1 ml/: 

11 //• l'.!7. 1J.1111LJJ1'l1b11/1 1!/tl111nuu111111 111u11 /""~1. iu} y_ u1 11 ,, 1 .ff' (JO() ) , 

!') '1 +?' '"l""--.ll' (1.1 :J;< , ""lf11111111t 1!UJ111~ 'l- 111[,.-,,,1 ,,..,_,)n1. ,1fJ't, ~. ,,i,J, 1,c' · .. ,' 1 : 



'l•nrc>'hw~w'ii/1 t;.u,,fwr "(/1111w'ii/i J:,wmt,111/cl1111'ii'iibr ,,,'bb9n'l .l"fimJ:,wt· 

1/wJ.J.!'iibf'l! rx. b. J11111w.Jp ix+ (3' w1•m1r•'iibr'ii l'ii: IJ.11 mr1111r'bb11/1 Jfilr 

/'"'!"'""' si/Ul•).e/i "11uml1bp'bl.1,I! pbr•fwJ /,';, 'bt1• 127 .,,, ,f: 
~w6.m/u Cu-Zn JfiwC.wlrfwJ.e'bbrfi'b, 'iirw'ii9 '"!u t,11,,f "'J';, C.111ui­

l1111fl1m'ii11 f111fn/11.bl11L bUjrumw~n1/, /1111111bm J h'ii "f'"Z .J.!w"Lm~m/clJu"fp 

"'!l wwri•br' tJ.!'l"lfrufi "'t'"'!r'i.brl! 11n 1ifu1.f l.~1 t:,mmmt, "'f'"'!r';,f,1,, 
Ur,,,u·'iihrl!• pum fOCT·r· 1111.,,.,,1,,,,'b21.l'" C.w1fm11 o•t"'"''l"f'<>•/m J 

/,';, JI Ullllflf!' {tl1/h11 /, lllJl lllWIL/,p: JI Ulll"'""' J:,/iUl'I 'ii:ifUIJ /c!fr1/11 9111 !,'/ 

1; 111w1/ru UJ{"" Jf'"' 'l "f?i1C!.fi "f"'I'"' '!,,,,~,,, {tJ 11u'i1 Jfilfi'ii mn~""I!' 
~"'u""'t "'r'"'lr'iil,111!• fi'iit"fb" 'iim/, Pr"'b'l'iibrfi th'ffrr11111 mwrr1•rl! 

'ii 2bl"' c,,,,,,r,,,,1 o'l'"""lnrJ1/111.! b'b c.t,mt..rw1 uiw,.hpc' A-Al. 0--Sn, 
C-Pb, H-J\:i, )J{-Fe. Mil -Mn. K-Si. U-Zn. <P-P, 5-Be 1, w11i11 

~,,,,,,,,,11 wr"'Jl''bbrfi ,,,1,.,wl1w'li/1zlr1111f JI m11111fi9 ::..&m11 'b 7ifmJ 

'""'" brl! 9"' J!I /,';, ,,,,,, Lf•,, l.mJ "'"f wirrwu/11111~1 lf;'f Pf'"'l mw l'f'/' .,,.,11.,, !"' -

filJ"'hf! Jfiw'.u1L1/w••.e""f, fiul1 r:..1.,.µ,,,1,U1i1 'bzif•utf {J1/hrl!' 'bm/11 "l'l'iid/1, 

,,,,,,.,, L'''lrr1n'1 utwpr1'•r/r Jfi~fi~1 111wr"' i,,,,11111{t1 /1"..,,l'' r.Ul9/i "'1'1• "!''·· 
zwl1fi /!Ul'[Ul'ff""l"t"•b 111'hb,'/n? "'f'"'Jf'..,,,,,...,, 11151h'ii ,.,.,,..,,9 111i11n'ii'bbr11• 

"f',...,,,,,,,. ,190 ,,,,,,,,,,,,,,,..,,,'l/1 "'{"" !f'l' ,,,, l''"' ,,. t w11J "("'''' JI 70- c. 

1fi.,11!1/1111;_111wtf1'ii "'f''"!f1• JJCiHJ-1-l!' 1111/1111J1fwu1111Jf.i1 "'['111.lf' (l1u1"(W[1{! 

pwr1C!.rw9'iim J I; m11111 Jt•/1 11'z111l1Lr/1n•f" i'"';,l! t,wrn11 'l"t"'PJ!'"/ i' tJ.'Li1u'lf' 

1unl1m1•11/cl l rtL..,, ll w !"" !!"" .r r Ill I' a,.,,, 9~1111 .r I; ..,, f"" ,,,,,, n •d• Ul'f ,.,, w11 ["" {iJ l"' . 

i,l' ''"rf/r U'"'"' "·J'1"frufr "'l"''Jf'l! l/"l.'/1nJ I; .tm/1111/r'b "'f'"'!f' b. mu'ii: 
1171111 mu 1f 29-111-1I f'/'{''/wo /,';, Jp ./'wi1f• "'/"" !f'';,b/'P 111h11wf1w'i1p-

/}. 'J J n L " IU ~ 29 

!fl• -f\U\,fl u.rnfl.HP't.bl'r ShUUlill.'t.fl(;bP[!. Pll'l,U'WIJMl·Bnfl't.(! 
usrnt• tiSn 1>ru ... b•I. trblull. 't.l1 lilllill 't. .?,US ti Oltl<l'BOfl.Vt.l:I' (! 
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zb ['[I J P"''lLU'f f"" /ti I'" bf!' 11m1""'1UlnLr1Uh b. ,f /;fr11u'iifilrwl1111i1 '·IUlll 'i"' [ti!"'..,,_ 

'iibr'f' p'iim /dw'I f'"'l 9"' 9w'bfiz'iibrfr J f,J,,, /cl i"' 'i,';,/Jl'I!: 

f•/, l "f /;II ,, ,,,, UI .r ~ IU 11 ! Ill uwl1m ,f !'" r·I wd 111if / IU l ~,J, I',. 9. w /""!I'~./, 11/r 

J/,l !lfr'bltf' "f"'f""bU1~nr{tl1m'b wb..!m'iil! 'l"''ll''ii/dm9 w6.mJ t ~'{'"'''.'! w1f­

l""/cl1111'iic: "t,{'.,,';,!J wd{'m(IJwh Jf,J,,,y.fwh iff•IU 'l'f"'lr"f'E,';, Ul'l_?n11f /,';,' 

Al·11· Ni-{!• Fe·[!· Mn·c b. mu th'ffit"''l "''"{'/'ht" l,zw'iiwf1w1/·h WJb I;. 
"(' W('lll /f'h!.11fi w.f rm/ti JWh w6.p~1 '[Ill 'f fih{tl UI !J /, ('Wi! 9 "f [11111 m/1frm "'/111 if[' 

"l Jilh 'iiifw•f"' ,f, w!l, l''i,'lt:,u,/111111mlrt'• h111 !';,"f/;11 w6..11uf /;: 

µIUf'a(I UfllU11111pf1111/rJJU1h zi1nf't:.p1/ U1(1nl/f'h/,f1f' ('U(hnphh J1fir111111t/11vf 

/,';, 6.'bz111Jnr[ ,f zwl11/n'f, 1f111i1u11/•u'b1 /11nr•c 1,,,,,,a'f1f1uJp, 11-bmwl'Libr' "fw"'­

f"'""""tr"• ,,,.,,1,,uf 'P"''''r"'<'"~'"t' /, 11111r:.,,,,,,,,,.Ult, '""f'll pwrlml1wJ.lt 

11b,,,w,'bl,f', f'"'/'"111 ,,,,~,.,,,, /11n'lnrf111li'iibt' """!'Phf' u1rJu1m111r111i1b11 "l"'"'-

1'"1uu1Ll'"- ~u11f11111 b. wil51: 

1/, .. ,.,, •//16.tc1f1.,,.r 6..'bp.fw,fp 1lzuc!rblfr" 1Uf'"'l/1'iilir1h, fr'ii}_•'fb" J, ,,'i,1-

::.w'iirwu1r,,, f"'l"I' J/,mm'l'iib{'p m1f11111/rl1111'ii11 Jf,Jwi1•"1f t. fi11!{ "fl"'u1nfi­

fr111/d1n1'bc' 'biJ111'l1111f: .,.,,,,,..,,./! ~·11/11i11L1f /,~,. nr•f! '''"f''•tfr t- ·l"r"'~';,/,, 1/!1
-

l""f'!'" [' /,? u1.'1.f mb /cf {'a 111{Jrr1J 1f mh 1/ frl" yr11/: 
£:,,,,. rOCT 1019--17-fi, r1,,,~. r, a,,, 1,,,.rfr'ii wrm·ir·'bf,,,, o,./.~•"''i' 

JIK·~0-.1JI 111l111wl1wi1fizfi "'I"" !f'f" 
f! pnfiq GbpJ:!: "l't'iiafr br1r,t1,,,r .,,,,..,,,,..,,,,, r1,,,.r f'""l'fw~mf "I"~''"'" 1ffim­

r:..m11/wJ.J.!1,f,r, M1' mhru'ff'• '"fl"' .f/1'ii1h, 't'u"l"'f'/'• pl.11f11/11111!fi. 11/1Lfr9fr111Jjr, 

l1w1plfi111_1fj1 f, "'// u1111r1·br/1 t:,fi111: 

Z,fi~1 dm.ftu'iim 1
1'bf;r1fi.'I r:,,,, 1 ,,,~1/1 /, JL.e1.'iimz!1i1r11/rl!'"~ ,(I,'! ,,,.fl,';,111-

,,,,,,rw•l./uu} ('{'"~''l'iiht'l! w'!i1111l'"tfr'ii l'!"'~''i';,!,r'b /,';,' "l'f'ii~/1 (, iu~u111f• 

1! r wr:..1u l'I UI J J!~' !, {' l!: 11.'ii Ul'f'' fl UI 'i,/;"' '""' .enr /ti JIU 'C, "I 1u1116. "'" ,,,, um '''l'} lb l 

/,';, Jfr <.Uifl.j! 111~1111h1119111tfr'ii ( n}_ w"!i:11'l111lfri1) l'f"'5''l';,b,., nptth /! '.1u1f111r11/11u!' 

/,';, whw'lmtf.'ii'iibr·r fn/11111rfa'bfit'ii!,,,, ''"''•"11i, 'lf''"..,,.f! r:..wb.w/11 odm1fm" /,~ 
,,,,, /, tl• l w •/ frn J "fl/,.[!" t:,.,, wlrm-fcl ! ,,, ';,';,I, f'"'/ • .p111i1 wh "''I"'! f.'i.'u (, /' l': 

P,.,,~''l"kb1,fr 111,,,,,1f'iiw11fi1,,fw'ii r:..u,,fwr 'Liw/11 ?/"f,,,J b'ii Cu-Sn 
,,,, 11111 /, J /r J /• U1 (,.,, t•/ wo .pb 6 {' /r •f fr-Ewd1fi '1/r1u 'l {' IU ,[ fr'ii, n ('fr J p y_ n ,'Jni/ 1}wh rt• 

[rl111'b111 ,f r.~. w1•1 JfilU;UlliftuJ /!i.i.,.,. llllf(llll~llllll/llll{,,..,, llL :P"''l"'lP'i, p•u­

?111'1r1frt'bl,rfi r 11111 tftlfi'ii 11 "'t'i1 t"'L"I' 1/ 111/""'t'''"' ,fltl,rfi'ii. ,,,.,,..,,.£! ,,,1,,l'' ''~' 
111'b/,'b1111f 'iirm~19 ,ff,p' 'brw'Lt.'I p1111l'"'lf""f"1w~1 IL y_l•r•f111111nl•6.m'iifr ,,,.,_ 

"'IJ /11 rJ' W b (1 h /cJ IU ,'J ,/! 11t1f: 

lf.1•1 11/''"'l''"'J'i, fir f'"'l"l"'Jiltiu'ii t:.b111Lm~1.pn1/ 11-bn 'l'f•['t_'iiwf1111'iin .. 

rb'ii /, f;.Z'lf'""'i'L';, 1111111111.,cJifurJ }_t, frJf,/, 2.,,,,, 'ff:u1'iiwlrru'i1'iiLr /,';, qpw7•/'·t 

m /'/ /1 fr II rtt /,,/ /r J /r t11 ~IU [ r/ mtf .[!';,/, (',, 111_ 11 flt 1fb w Ii,, ('tn{tl J turf fr: µ UI (''/tu {rJ Jiii 'i.,'i, 

w1h ~, 11(1 U!/11 rf/rwr:.wfifLUOJ!b/,('{!· hw/111 f'"''l.rwq,w'/ b'i1 f, IU"(UI hf'1Uh.'/ 

tfilr/111yfiiul1 /"r""n 'l"'f''f"'9 "'J I;: tJ.'1.,,7 /1 m U/'l_'iiJ.fi 1fin/11u111iurJ. 7filp111 -

'lfi111'i1 ,,,,,,,,.,,,.,{,,, J'bl.rfr p'iifcl "'9.f!'" J l1wuiurr1/n1 ,/ I; zwrn 'l"'..,,'IUl'l' 2m £-
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4wJJ'f• ""'l""lfa""("','11 ::,J,,l'"'t 1/Jri..wltf19 f'("'l'b11"'/;,;1 1/J.E..mfJ/1 wh!J'ubJ"< 

i! ;,/d"'!IJ!'"'l' t:;,,.,fb,j',,,.,.,,,l'"'f' "'J"l"f 11U1n/;9./u1'b ::.bu1kw'b.J!n1{, lfr ::.111r/m­
""'l""'f21L1/m.f' '1-1'1/>r1"lfr"'!fr z~1np1lfr1/ Lfr'1•/m.'1frur'i1 ;}• •{hp,,,'bmJ: 'rL'b11•frm­

:'bbi•fr "'"'"'t.~IUIJfr'u ,,,,,,,,'j,!J.£!-;,r,1,'b ,,,,/l•tfr r,.,,1,,,,,,,,, tn, ,,_d.J,,,1.,,,'l,,,l "l'/ta,,,/, 

""'' ~1 (1111 ('ff,'t,'1t'l"11 fr) "'l"""1J?f1'i.. zl,1• 111['' "''""'/'"'' l!.1 11"/frunr/, ''ifr"•f 1111 -

-a1111flfi °''" ·•fr'Jf• C.wm'-/_u"'-B!' P"''l'"'fr•m/dtm'il """l'f'-·''r"'/6Jcu'fl J:,/;,,rf,w'b4~n•{ 
::,,,,,,,fr~'b "''b!.~111vf t •11 u1rpb11 :P"''l"'tfr'i1 P"''l'"'1-f1 frl~1 hr: 1:,wwfr~/r E'"''lw­

'1-1"" f<J 1,,L'Lf! r.,,,,,,,,,,,,,,11by'ilb1m i:,mJ""r' ,,,,,,.;,,,-;,2-4,,,J !,; br't'"P r/,,,,f,,,"j,lll_ 

t1mrf fr'l_"[J ( zrum '1 '"'j,11-w'l uurnh.9111 ,[ ): IJ. um fr w !" ,/ fr,,,l:,wL•l,,,.J .j''i..b11fr ~t•f•­

"'frlt"'ltw'ir t1f,,11b1•fr 'lfrf•.J!f! 1rf.J,,,r t tfri,,,,,f "P"2bl, /, w!'I "l"'mi.mnni/_ 

m,,,,,,,&,, 1lh'lfr11wl/1Jbp/• ltn'l.ifry pt.1,.{wJ •ifr"''ff'"'Jl,/;rfr r.w4,,,,,..,t,,,,'1zn11L­

.fd t ru f, 'I ah I'[' :, "'i. "'Ju l l; b ",,,,/""'I UI ,,,,,, "'" UI ';, "' ,f ,f fr ,fJ JU 'ir 9 I 

tr,. 128-1111! rl11••/1111) I;. .Cu-Sn ufrumb.ij. •/fr6.w~fr 'ff•m'fpw.f £!' lj,,,_ 

J.J,,,_,l';, r..,,,,UJ~lfr ~. np bfib 'l-1-.""fl'"''ifr l11111uf19.fu1'b i:.uid'wr• ~"'"'"'{''/fr .Ifru•-

Cu Sn 
·c 
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:_~Sn' 
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'.w 1 tjwJ.j!~,/,rfr <;,,..,,.,,,/,. wt.w 11m'i1 7/r:fmqfrn'b [i11••>w{Jr,,l'",f {'il111u'b.'J J:,,,,_ 

•/wuwr"''t<"'"{iJ!..,'j,l' 1fnurfrl11/fri.wl1/• r:,,,,,,9~'bl'n b"fu1mus~ 111f), "'"/"' "l'l'j,ilfr 

,fbp_ u.~tw'f/• l"' ,j/;lfrm(dJmb ,,,,,C,,f,,,'j,{! 'l'fwlfr 2u11{1m/_ l1'bqwqfr Ii m'i1t:.w• 
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,f/,,/.,,111 wtJ.bi/• JJl•t 'uf1'i1/1 • .J'"'';, "'!';, .f!1U'busl1f!' "f'f! 'bztJ.mJ t "'!" ,,_,.,,,_ 
'fp ,,,,f nLJ: 

fl.J'f 11fr11111h.ifr 1/frmt:.1111•/wJ.f!'j,hpf! "lf''b'f rf/1i.ml1mJ, t:.1u.fwil.m(u '"J" 

'ffr"''lf''",/fr ll'"P"'l b'b uL'bb'i1wl t:,t,,,1L.Jwl /fwqwJfr'b l'"''P"'!Pfrt'ilbpf!· 

a, "l''j, m'isw'l/1 uth'l"''t'"l'f,,,'j, "lfr'i.11- lnuh111frl t "i'l'bil/1 1fh2. 

~' "Pf' CuJSn tlbt1rnpn'bw1fr'i1 .ifrw9111(rltm'b l:,fr1i./!11t/. "l.fr'i.11- l"'J111t{rl /;: 

ltb1.11w'f.}/,/1{1 'ffr"''fl'w1f111 J' .'J"LJ9 b'b 111m1fru 1u!1l- "f/1'i1'f l"' dm t{rl /1 

~,,,'i.m'iuuqnl'm1f I!' ~ -W •/in/uwr1~Jm'i1 t_k[1J m11mfri.w'ilc: 

T• npe CunSnal;lhlt"'t'"-;,"'!fr'i.. "'""9"'l"t'"'ii i:,fr.!.pn4 "l.fr~1,,_ l,. .. J,,,!frl 1;, 

o, npe Cu 31Sna l;lL~mrn'hwifr'b "'fr"lfr .1Jfr•ifrrul1111'i. 1lfrm9rnfl1m'i1 1;. 

c:, "l'I! Cu 3Sn 8 f,;ll,Jl"'(on'ilmtf•'ii 1/fr,,,9m/rl1m'il !,; , 

"'!- ';,' Cu Sn .pfr.ifrwl1,.,'i1 .l/r"'9'" {J !"' 'b: 

ll.1n II fr,,,., b ,f fr ,,,,,,, .,, r Ill I' G h 
r g ~1' oJ. 

f',,,{'ap 1ib/11w'ilfr~ml1m'i.. i:.u111d111L-

{Jt111'il'ilbr1 m'i..b,'fn'l 1lfrwt:.1111tJ.111a.p­

'j,'re 1lfr'iltl. 1+0/0 Sn "/"'fl"' 'ilw­

't"'l'ilbl''il b'i.., nl'nb9 1111111111J1111111-

l'"''j, '.l "lf''j,'1 l'niJm tfd'il I;: 7,z,[wtt 

111n~n11fr.'J mtJ.bLfr Sn "l'"f"" 'j,"'~"'l­
f,/,pfr "ll"""""~"'f1!111 'j,f!• 'il, .. ,,..,,!J 
JJ,i :i+o pb~m 'i, /;•/,,,I.11wnfr7fr 

1111fblw'i..wl"' l:,bml.wb.(!nq, 'l'f"'//r 

t uto{rn1 'i..1/ W'l_UI ,f I; I fr11~ IU,f pm -

JJlll'j,(! ;_wp11Lbw'fnuf I; ,//,am'i.111l 

1ifr'i..tk w'i..1u'ffr ,~25U/0-fr "l"'l"''­

~,,11~m [rlJnrh(!, "Pf!• f,,b111UJ'f"' u1bw­

'ffr wnf1n11fr f''"/'J.pw91f111'i..{! qm­

'1/_1'i1/i111191 bm Jh"lb" fr'bml1'il11fr-/n­

l'J.'b .,,.,,,,,l,,,,f I; ('i1l,. 129 ): 

I. IU,,, 1,,,, f" I"' 'j,'j, t. /' /1 "'!'1''ifr11 /1 
1'" f n J,,,f,,, 'ii i:. 1, ,,, ,,,,, 'ii .f! ,,, I "'• l '' L fr 
Z""" Sn "/"'/"" ~,,,,/1n•1 1ifr111~wl­
tj111JJ!'bbt'f' 'f"f")'j,,,,l/m'i111t 1f tf,'j, 

35 
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20 

10 
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a 20 

l,~. 129. Cu-Sn Jf.u•'"'l'fwJe'11bpf. ,fbjum­

'1,(• ~,,, ~u1'11 '"' m 'l•n p 1n1_ "u"hl:;pf. if.n if.n [i. <r>-.{il 1w'11 

~"l'l:;re' 1""J'"J w'bw•1f. P""l"''l:P"'--flJUl'bf!_ 
(t,1;,,,,_,,,1,ll;pn•{ 'b21{mJ. /:;'11 /'P""u'l'r.hp[• >U1-

1! ur Uf lU uru~ 11 Ju m-'J.1 :P UI 9ru J/i'b l''" 'l.'"'lf'/12.'i,J; ['/i 
11U1''' w'u'bhp{'_) t 

ltfri•uuo/m ,f: '1ri,f 1111fp "l"'"'l'""""""'l '1-b"""l'ilur1fr r:,,.,,f,,,,, l1frrwnqnuf b'il 

1lfr'iiiJ• S ~6°/0 Sn "l'"f"'''j,IU/Jn11 J{1wi:.w1•/11").j''j,br, frul1 7p,,,'ilfr9 JWifblfr 

''[WpnLbw/1n'lhf,('f' ~frf•llm</mrf /,'j, 1i/1U1Jh alll£1UIJ 1/fr-b.111~r1L.!t 

F1cn'b1l'ilbi1/r "'"' t•"tfr'i.. :,,,,,,,11,,,1" 1n,,'i..'i1l.r'il ..,,,,,,'i,a'j,,,,"lb" P"'f'af' b'i.. 1 

Lrw'il.J! 1n'il/,'j, Z'"'" 9'",}I' a"'l"'Jfr'i, ~J/111111' 1010 ( IU('"'-/p'iilirfr L. l_n<,nLh­

'j,1,rJt //'HI"' ,ff! 1,.jOiu f;, "ln'l"l"""fr'ill'' 2°fo)• r:,,,,,,f,,,'j, tbr.fwu1.11fri>.'"'i..f! 

J:,,,11fb1f111111w(""l' ,'J'"r'tl' f;., 11111~wl'i' 'fpu1'i19 '.l.'lm~m\num'i1m/rltmbb lUjh.pwb 
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,)'f,,} t): 
/?

1
,11 '/,q'i1f, 1,f! lu'!5,,, 1,f.'i1 ltfrt""'"'"' ,f /,5, i1111lwJ11 'J'"'""l'j,/,['' ,f,,,.,J,w-

1/" I' ur ,,, ,, "' "'r11u 'j, !/ .J""''UJ l"' J /1 'i. 1.t. ,,,, , .... r1~1 l1 I' "l ""n r"'" ""' l"' c, Ill,/ UI /I: /> '"' 'j, .'J 

""'f'"Lff"""f'111J1111f ,: ~wrr)p [f.wqmJ/151 f"lll[W'Jf'f'f'' ,,,,,fflU{m/rfJmh z5111f'i)fr1j 

r1'"'""'1l~''' /'i! 11.1uJ l-1'i1 1ffui,1111111111 ,r 1f111,4u1t~ J!fi51: 

."!1.,111{, fun'inu1fnL{ilJ111h /, qnl"!'Z"' 1i'fd'i1nl.111<T1r11.1l /'/111'b11h/.11{1 f""l'/r,1' 

J>fr•Ffrmliw11 't"'J"L~11nf't111'i1l1 /, l""' ,\'"l"'J/1'11 :.111111l1111fdtm'i,5,/;rL' film fl f,5, 

111 w, fr., 'l/""51 .J' 11 fr!''""'' L """ r 1.1, ,, w 1,./,,,,,,,1,11,., 111.1• h ,,, u '"" Ll'f a1, ,,, 'ii'· -
yn •l ilm l'f"'JJ!'J1b1• "l'"1111111111111/1l"' :,,,,,f,,,r: 

~,~. t30 .. 60:.(1 Sn Jj/UJ/Htl 'iit11fl'"l l'l'"c/;r1/1 1!/1~1u11111111111_l1nlfll rrmcll (120 X) t 

1U) on'-lnLJI•!! lil,mu, r) ll'tnLJ~!J 11 pp~mpn'lnu(~\l lif>mn: 

~,,,,r,,,a,,,15, Cu---Sn 11/rrw1/,,/'fr 1!fd .. ,.,.jfr 'lr""fl"""'fr· J'/1'bi_L 14°/0 Sn 
l'f1Ufm1'i1ud1n11 1f{,.11C:..111t1fw1)4>hl11•/1 '""f""'t"""l'"''i, /'lll'f't'".'J""' "f'"".f! I; tfr'it/r 

1lfr111/'i. ?. "lf'5"l l"'"h"Jfil/1H: l111111w 1'i,, /151~"t'"' "'!'I 51z•i''L t. 11:6"i1111•Jt,,1111-

t/1"i. r/r~•/111,gfrwtfr 1:,1.,,,f,wh.J""/ 5,,111'i1frnl1 a0;t) Sn UJ'"l""5,..,r,,,,l 1tfrur'>1111-

1/wtl.efr '""l""'tm"'t'"'5' m51t:.1111tmuf,,, I; ('11/1• t:JO,m): l!frmJ'u /,r,ftw11u,,ub. 

[drutm{dn1111111'/1.11 C..l,11111 "'!'f 1i/"11'>wt1i11"}J'/1 ""'l""ft111mrw'i1 'f"'"'i1111rf t 
::,.,,,,r,,,,,1,,, :i: "lfr5,,,. l"">mtfd ('i, 11. l.'JO, l"""l .'J"'!!f 111r1'1""' /dl.1 1111rt"'t.t111-

'uhf'f' mwr1/'''t' 11111 1'i,r1 'i1r1m'ir.r; w~1f"l'""l"'"lfrlL"'(rf1,.,51 '.l.mL.111'it,e t ): 
l!.'bu111111tfr'ii t•t1n51q'i1l•t'l' t,.,,(;.w/11 lt.'lfrrn._J £';,' 'ii11w'ii9 "'!" 1,,,,,r '"J'ii 

.::,,,,,,,1,,,LfJJ,,,51r1 1/1111/111/ul•l'" 'i,,,,,,,,,,,,,11n1f: 0{1/1'b111'{' 3-S0
/ 0 Pb-fr wnl1w­

J"'[J!nLhf' 1.,,,11J.1,,,,!1'i111111' t. ~,,,,,, 1i'z1Ulrl•tf'"' /rf.u,,'J:l' t1111r11111t114: ,'J,,,,,if,,,t'l' 

,~111""'!""! l- "t"'I'"' "'u/"'°P"fr'lf•~' t'r"'i"ll! ,r"'J'l"" 11' t S110 °.J!"r'lfrH: 
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5-10°fo Zn-l" pr.n'i111.'itbr111J' lnuh[n1.J' I; "l'l'itl.fr J'hp_, J'/rftrnftumnLsr/wJ.pf! 

k f.wurftmfiltnL'it'iibrl! t:.wJ'wrJw t_bfr ifrnifrn{ur/nLJ', uurft"'!'j, 'f.'fU'l/rnrb'b 

/rp_'iimJ' I; iu'bwqw1fr'it rrn'iiq'iibrfr utr<Fh.ee· b. wu'b: 

'l>nrJ'iiwftwbnLJ' /lfrrUln'fnLJ' :[,'j, 'i,w/,_ WlJnLJ'fr'itw1fr'it, ufrlfrftwtfr'ii, 

phrfrtfrm.lwtfr'b "- wu prn'bq'bbp: 1'rw'ii9 11mrmftmmrur1fr munL,/'i,wufrr­

J'w'b f.wJ'wr w'br:.rw<fhzur I; 11frJ'bl WJ'J mwrrbrfr /,_ Uf'f'j,a_fr r/frbwftfr 'J/rw­
lfrUl,/'j,/,rfr'i,1 IJ.J'b'j, J'fr /lU1'f.LU'Jr'fLfil1nLb 1nbb9n']_ prnb'f. nL'b/r frr /nLpw­

f.wurmft f.wmftnLf/J•"-i,,'j,/,rf!I ll.1fb'i,fr9 wr/hlfr ifin.er I; wbwqwJ/rb Prnb'f.bk­

rfr AnLLw1fr'ii ftJftnLJ'f!, wnwr/bl pwra.r I; wumJ'fr'iiw1fr'it'bbrfr /,_ ufit.Jrftw-

1fr'it'iih rJr wJ' pn'-fil1nL'bf!1 wunLJ'fr'iiw 1/r'iib hr fr .efrJ'frwftw'it ftw JnLfin1.fil1nr.b {!I 

ufrlfrftw1Jr"il'iibrfi t.b']_nLftwt.nunL'iin'-filln1.'iie, pbrfiL/rn,J'w1fr'b prn'b'l'iibpfr ftwrJ­

rnrfltnL'ii'ii nL Wnwl.,wftw'iimfiltnLbf! /,_ WJl'j,I IJ.J'f.'j, ..f/r wnw'blifr'i, 'lb"f_pfr 

f.wJ'wr w'bt.rw<Fhzm t t.wzr/1' wn'iibl 11bmwlfr'ii 'bbrftwJut9r/n'J. t',frJ"&wftw'b 

mhfu'b/rftwftw'ii "lwt.w'iiy_'itbrf! "- 'iiftwmfr nL'bh'bwl '"l'i J'frwt.wlr/wJ,e'bbr/r 

1mrwt.wu1ftnLf/1m'iJ'i,hrf!• f!bmrhl 'Jrw'b9fr9 OUfurfrJ'wlf!1 

Cum roCT-fr, prn'iiq'iihr/r m/wwftw'b/rz/r wn.p_b.. 'J('""L" L'i, 13p mw­

n.hre ( nrn'b9 "fbm.e I; ftwr'lW[ ppn'bq), WUfW Wll mwn.br /,_ fir/hr: ll.J'l 

mwn.brf!• WJ'j,Uf/,U /rb!_"fhu Wf'nL/r'LbrmJ', 9nLJ9 b'iJ UlWlfru f.wJ'w"fw­

mwufuw'iJ mwrr/r wnftw1mfltm'iie Pr"'b'l.nLJ', fruft f.ir/bre' t.hrfilwftw'bn­

rb'it IUJ'l mwrrhr/r .[!WbWftf! °lo-nr[, J"Uw9wJ mnftnue' "f'l'iia/r "flll['nLbW­

ftnL[J JnL'ii'i, I; I 

ll.'l. !10-nLJ' pbrr/w.f /,';, J'fr ,ew"itfr prn'ii'l.'bhr/r pw'lw'l:rn1.fiJim'be b.. 

J'hfuw'bfrftwftw'ii t.wml1mfiltnL'b'iibrl! p'iimfilw'lrn'l 9m91u"itfrz'bhr/r J'bJnL-

[11m'b'iihrf!' 

M.t"lhu "lwr'l.• UJ.('b"l.hu l;l P"'r'1 WlJflL1tfr<1w1Jt'b rrn'ii'l'iibrf!• pw9/r 

p111r3.r J'bfuw'bHw~wb f.wm~nLf/JnL'ii'bhrfrs• nL'bb'i, 'ilw£. l"'r/ fob1ln.itw'>n­

unL'iinLf/Jm'ii /,_ mwlfru b'ii ftb'bmrn'iiw,9~u1.f ft6ftnrUI.UJ/r'b ifi!_nL~, w1ufr'b.e"i.' 

w'iiw'lwlfr'it'iikr/r t:.bm f.111.lhJ'wmwJ m'iih'i, wr/hlfr pwra.r J'hfuw'bHw~w'b 

b.. mbfu'bnln'lfrwftw'ii t.wm~nLf//nL'ii'iihr1 

Ufrlfrftw1/r'ii Pr11'h'l'iibre ( 0 rfr'iiwf 13p KU 4-4), w'bw'lw1fr'ii'iihrfr ·'-w­
J'bJ'wmnLfil1wJ'p, nL'iib'i, 111r/blfr ,//,J ftnnn'l.~n'ii ~w1m'bttLf/JnL'ii /,_ wr/bl/r 

purAr J'hfuw'bH111ftw'ii '.wm~nLfilJnL'b'iihr: 

"'""i"'r'"1/r'ii prn'ii'l'iibre ( orfr'iiwf BpC3o) pwrarnrwft t.wtlw q,rMsfrn'b 

J'fr111t.wlr/wJ,e'bbr /,'j,, nrn'b.e LWf'knrh'iJ ftfrrwnr/nLJ' /,'i, J'b.eii'bw2fr'bnLfi/JW'j, 

J'hy_t llhJ J!_IU'j,WffnL{tl/utJ'p ftl.U"f.1.Ur "fWrnL'bwftblnL z'bnr~/rr/ 'brwb.[! lu.11[ 

h'b h'iiflwrft1[mJ' ~u1rnLJ'nr/ .lzwft1fw'il, lwr/ b'it 11fr1lw11rmJ' J'111zr/w6.e/r'b 

b.. w'itt.wJ'hJ'wrn rur/bl~ /;.Fw'it b'b: 

Z./rw'iiwl/r t:.wmftmfdJnL'ii'bhr nL'ii/r pbrfrL{1nrJ'w1fr'b prn'i.t'lf!' flJ'l'ba.Jr 1fbp_ 

pbrfrlfrmJ'fr uwt:.J'w'bwtfw/f [nLJblfrnLfi/ [Wb z'bnrt:.frr/ 1 nrf! ifi111/111/ur/rnJ' /; 

l_hrJ'1UuU1/rhu1'i:fr w'itftJ"wbf! qnL'lf'.'i,fi1w9, '"l'l f'rnb'lf! ftwrhlfr t 0bflrur~Ul 
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'lb ""'lbrufrn'b ¥wrd-rw9Jiu'b (t.'bw9.!w'i.t ): 5pl32-e u1w.ew9'bnuf b'b .!fr'i.tt!.. 

800°C, .!Jum.! p_pmJ f,_ b'b(lwr¥n•J wpf.buururvw'b t;'b,,,,9J1u'b 300-

:J.'i00-111_J1 U'fu1nJf! uklmmJ t" utfr'b'I l"'J"'-Jfilfr tjfrl.w~e (mnw9i/_nul!; 'lkr­

t:,,.,'flr91fwd- utfr'i.t'I tm<>mlfrl ): l;if_ .ew'bfr nr ub'b1w1!.w1fr'b r_br ilwuwfrl.w'bn1_J 

"'l'lfr'i.tl.'b fr i/_frl.u1¥/r t- frr Jbt_ l"'-Jbl .!frwt'b 0,2°'oT3e. t.'bw9.!w'b e'iifilw9-

.p.mJ 'fhpwt.w'lb9 tj_wJ "'lfr'b'I lm Jm1fi"fr9 u1'bp_wwi/_mJ b'b hr1!.rnr1w1fr'b 

wp111w'lw1mfwJJ!'i.tbp (Cu8e), npn'bJ', tfr'iibtni/_ ¥wrJr t.. 7-P""'ibl"'' JbJ 

J_wfni/_ pwpl.f1w9'bmJ b'b '"l'I .lfrwt.wli/_wtf,e/r ¥writrn•fiJn'-'bl!' r,,.,,,9<;,,,,_J 

J'fr'btt.. HB 3/i0-400 .!frw1fnp/r1 Jfr'bnhn t.wi/_w11wrw¥2ni/_wrJ i/_/rf.w¥mJ 

'bpiu ¥wrJrmfiJ1n1'bf! 100 Jfrwi/_nrfr tfr r,,.,,,r;,,,,_,r, 

PbrfrLfr1nJw1fr'b ppn'bqfr91 'bpw 1/bJ w.!l'm{J1w'i.t k 1Unw'bl.'lw¥wtm­

/tl ,,_,,r;,, fr'iitutbu 'bwt.. r•url.11 .efr1!frw¥w'b ~w1111_'bn1_fl1w'i.t f,_ bnw¥9.!w& 

nt'bw¥n1ftl1w'iJ z'bnpt.frif_, UfWU1pwu<n111_J b'iJ UfWlntuU{uw'bwwn1_ 'l""fw'bu1¥­

'i1br, JbJppw'b'bbr, 'l.""'l"''bw¥wi/_nr ¥n'bww¥ui'bb1,, 2hrpwplip l.'bz.Jw& 

"'/'" 1Jw'b'bbpmJ 'iiJ1nftlbpfr Jw2'bfruw¥w'b t.u1w¥n•{J 1n1_'b'bl1pfr r.bww'l.nwJwb 

r,,.,Jwp ¥/rrwni/_n11 ¥w1w'b.[!'bhpfr '.fr.!'bw¥w'b 'lbwwl'bbl' b. wu'br 

Sbfu'bfrl1w1n1_J lw(iinl'b'b ltfrr•unm.! b'b n~ Jfrw1'b 'll"l'Jm'b' 'l'b'lfr­

¥wi/_np b.. t:.ntnif_w¥wif_nr, wub.. "'"".f!fr wnw'b9 ,ew¥wt'iilrr: Uwt..f!fr wn.w'b9 -

.f!'"¥"'l'hhrfr 'i.thr1rwfi.rhrfr 'irtmflfr9 "fwf.w'bp_tj_m.J t" t:.fr.!'irw¥w'bnul 2ift.!w'i, 

P".f!r 'lnrd-w¥fr9 ( "ln'Z"f'"UJb Lfrubnfr r.bm wz/uwmbtfru) J., JbJ 7-fr.!w­
'lr"'-f" J"'-'b J w 2i/_ wd-J'fr'b' /r'binb'bufrtj wbuwf1wrwr t..'bzrnJ'bLpfr '-'f w!J ui''i.r­

'bbpni_J z U.a "'iwr.w'bi'bb11fr'b pwi/_wpwpni_J b'b w1'b .l/1wt:.wli/_inJ.[!'bbre• 

npn'by umrm¥mn•pw'b P"''l¥w9wd- t- ¥writr .!wu'bfr¥'bhrfr9 t,_ r.wJbJw­

mwpwp pw1pnd1 Jbinw'lw¥w'b r,fi,/ .f!fi9: fimt'lfi wz.Juwww'b.f!fi u¥'1.P"'-J 

;fr•wfrm~ t:./111.f!'i.t wpw'fnph'b .!wzi/_nuf b 'irkr1rw¥fr "'- Lfiulmfi t:.'-'f.!w& 

'lnmnul 111nb'lJtj_mJ b'b JfiV.rn1winwr1!.n1_{iJ 1n1_'b'bbp ('bV.• 1.'J3 ), npmb7 urh­

'lwi/_nptj_mJ t- l"'-'l'"J/i'ii .f!"n'-.f![!• tfiubnfi zwrJJw'b [!'b[ilw9.enul wk'lfi t 
m'bb'bn,.f nJ_ t"r• "'tl t.b'lm.¥wtfi'b zfnu!: U.1u"'lfiumj, Lfiubnfi t,b'kw1•w'iie 

~wpJp Jwu'bM'iibp'b b'b, npn'b9 wrtwl.'lu1¥w'bmfl1w'b J'n'l"'-/l'.• fw1fin•¥ 

t.fizl.efr Jn'l"'Lfi r,J,,,. t:.wJb.!inww.J, wifblfi JbJ t"z IJ.!7- '-'fwuil.wnni/_ pbn­

'i.rl!1[wtl,e[! 'i.rpw'i.r9 •'fit.n9ni/_ r,,.,'l"P'l'fmJ t" 'bbr'lrw¥fi 'ii1m.filfi Junr11nul 

'lm'bi/_n'l. ¥wrJr .!wu'bfr¥'iil,pfi'b, t:.bmt..w"'ibu, 'bpw r.b'i.rJ'w'b Jw¥brbue Jb,J 

J_iufni/_ JbJw'bmJ t", inhuw¥wrwr l.'bz.n1_s1'[!' pn.[!pw'bnuf1 flLuwfi "'t'l• 

'-'ffiufi 'ii1"'-Pe JbJ 'lfi.!w'IP"'-PJm'b !; 9n'-l9 111wlf1u fiL111b'bufii/_ wbuw~w­
rwr t..'bz.nul''ithpfi'b1 

't.!w'b uwprnl1inmpw m'bb9n'l k wnw'b9~w~wl'bbrfi 'bbr'fr"'~'bbpfi 
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r..wJ'.ur o'fmw'lnrdrJn'l r.pJ'f...,q..,'b J'fiw\wli/_wd.[!'bbr b'b P"'Pfim'bbrl!• 

ppn'b11.'bbrf!i qnrz tnL'fnL'bf! £. Ul/l 'b1mfilbr1 

f?wp(1mlibp~ Pb-Sb, Sn-Sb, Pb-Sn-Sb ufiuuibJ'bbrfi Jfiw­

r.wlif_..,J.[!'bbr b'in '1w'b pmpfiui'bbr 'bwlr_ 9fi'bq/i1 fi'bt"/_bu 'bUI£. wunLJ'fi'bfi 

l;fid' .l!ni/_ r l ll.n.wi/_bl uiLUrwJi/_wd'bbt'l! qUJ "l_Ulr/i Lr_ ,.,'bwqfi r..fiJ' .gni/_ pU1pfiui.:. 

'bbp'b lr''i11 111'1 pwpfiui'bbrfi iunrnLqmmr"'J/i t;.bui dui'brrfilw'b,.,lnL 'bUfLUU1U1-

~ni/_.,.'bq. 131 Lr_ 132-nLJ pbr1_wd b'b Pb--Sb Lr_ Sn-Sb Jfi,.,r.wli/_wJ..[!­

'bbp/i 1_fi"6.iulifi 'lfiwqrwd"bbre1 

Pb-Sb ufiumhJfi J'fi ... \wli/_wd.[!'bbrfi i/_fi-6...,qfi 'lfiwqrwJ''b /irwqw­

bnLJ' m'bfi 'bq. 131•nLlf pbri/_wtf urbu.j'f!1 nruib11 r.wzi{/i I;- UJn.'bi/_wtf qnJ"f_n­

'j,J,'j,ui'j,brfi ifrn/uUJ'liurA lm.tfblfinL{J JnL'bf! ( a-'b w'bu1fiJn'bfi Uf.fi'b'I l m<frrLJfl'i. 

I;- qw"f.UJrnLJ', ~-'b' 11.UJ"fwr/i utfi'b'I LnLdnLJfill! UJ'burfiJ'n'brrLJ' )r llwqw1'b 

'JpUl'b!J [nLdblfim(il1w'b uwr..Jw'b'bbrl! r.wJbJwmUJpwr ifrnll-r b'b, 11.Ulrlinr'b 

.,,,'j, f;-, nr LnL<fi/_nrl/! .p/it twifrni/_ t ifrnifrn{unLJ t;,fiJ'i.w1fi'bfi r.wuiqnLfi'JrrL'b­

'bbrl!• nr/i Uf.LUUlbwtLni/_ 'brw'b9 ifrnfuw'lwrA LnL<fh[/inL(il JrrL'bb w'burbui/_nLJ 

t1 '1w"f1Hr/i 11.wr<frmf!JnL'bf! HB3 J'fiw<fnr 1;-, w'buifiJn'bfi'ill!' HB30• lll'I 
ufiuuibJfi l;1_uib-qu1Jiqw1fi "-"'r<fr1nfJJnL'bf! HB7-8 Jfiwif_nr l;-1 /..bmlr_UJ­

"i.bu, J'fi'bi_l;-i/_uibqmfiqwqw'b Jfiwr.w[i/_W<fJ!'iJbrfi 'LwrdrnLfl/nL'bf! 2_WUf i/rrr.{!r 

I;- t.._ 'ilrw'b.[! tb'b qwrn'l l"''[ r.wq"'ll_,rfi'Lsfin'b 'bJnL(jlbr Lfi'ilbl' llrt.w'b9.[!w­

qw['bbrfi 'bhr'lrwq'bkrfi r.wJ'UJr 'Lfirwn.i/_nd b'b t.bml;i{uibqurfi¥U1qLU'b Jfiw­

t,.,,lif_wtf.[!f,brl!' 15-18q/o Sb "fWrnL'bwqn'l'ilbre ('bq. 23 ). nrnll9nLJ 1;-1_-
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rnbqurf>qwJfi9 "''fblru9U1d f/:wrw' u"lfim"'q JUJuf!, .u'buifiJn'bfi filbr"'PJnL­

l'b'l"kbr'b b'b ( f.rw~w'bm_J 11.Ul"f.wrfi "lf>'b'I l"'dr1L1ftl'b UJ'burfi "n'bm J )r u,'1 
(jll•rwpJmrb'l'bbrl! qUJ~JnLJ b'b Jf1U1r..wli/wd.p/i dwi/_wlfi Jmn 5°/o-l!' lJ£. 
1fU1uf! (t;,fiJ.ef!) i[rwi{rmq l;i/_mbqmfiqw'b I;: 
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t4. 132. Sn-Sb Jjuu~w1</_wJ/'.-,,bpj. <[J.C..u11.[1 'lP'"'IP"'"' 

1'rwl1w'i11rLJ fi'bt"ibu ,,,'bwqw1fi'b, •uJ'b"ibu l;l liw"i"'r..,Jfi'b pUJpfiur­

'bbrfi .efiJ'f>UJqw'b pw'l"''lrmf/Jm.'b'b w1/b-1fi P"'r'I 1;1 Ul'I pwpfim'bbrmJ' 

qwfl 'bwlr_ "'IL /uw,,'bnLl''l'bb11' 1-: 6°/0Cu, nl'"2 .j!UJ'bwqnLfilJwJp Cd, As 

t~. 133, IJrubnj. <{yf.*j. nL Ur'lP"'H ~ "tJ"''b ,f,.,~lrpb.nLJfJ/o ~ .. .,,<f..,~l!P 
J.. ,...,,..,,,,,,,.,'r,..,J.Jn'b"'JP'b l:'"'Pi""P Jj.~p"u"'pnL4111nLp1UJP ufu/,J,.,, 
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