






.'1/r"b~fr, '""'"''If•, 'r"UJ."'l'P• "'lJ'n.Jfr"ll/t /, 'l"''i"""-"t' "'ll ,fl.mwrz'iibrJ. 
,f /tw"-u•t•l ,.,d J!bb rc: ·{~·r?ft'it"llLt•fru ftlw"ll~·urJL.J! tf.'i,Ltm UJIUUI-6.wn.mf 

"l'"''bl! '1"/'t)"''lrt/.nLJ L'b Jf1111Jb 'u!'i' 'f/;"l.f!hpmJ, Lpp 'ILmmtf• w ; 

{uwurlU"ll.J;!/t npn2_ "i'UJd•u'ii'bbpmJ r.."llmt""'/"1' fP tf."llm.J '1"' hlulfnt• J'(, _ 

"''"'l'itbrfr J , ..... WJI{wJ l!'~''·r·e rfm/rtwt• fr~"'L uh ,fL IIIIU'[hLpfr .r,lUr..tul

•fwd.p"llbpn•Jt ?-1m 'lwmbtnLuw~w'it JLJ!Lbtu'bLI'f' "1"'2. .fwubl' "[1111f1-

['IUU&nLI"' '.w.frup ~/'['"''"",j L"b 'bwh. •/ru•Jm 1 11"'21'• mupLum h '"!l'i,: 

UbmiU'liU'l/'mnLfiltm'i• "b.JruhiiLJ'izbrf• z'i'"l't:,"'{ "iJIJJ"J"'t•ILdU '1'1111 -

lP l."'"'"" f''iJ'Jlu•JhtflUJ I; 'll"LII'"m'itmLuudl'u'is J'L.j!b'bmzf.'bm.fdt"''i' 

Jby_ ~~lf'IUilt/.n'l bJm-fili.p{r .J! IUbUJ~('i npnbs J"Lf1111 .. 1UIIITII. ~ k f'IUf'd.r 

fP/t•If.~w- J b/uu,S.fr~wlt•ub r.. ,mlt•nfd J'>L'il~tb /'(!. f,.'iJ,upru•Jn ["'Lfil!'" 'b L"iJ 

IIIIU~,U umb'JJbliiL 1111{btf1 f:,fJUIIU[,. j, ::.1'1f'UIIJ1/, mz/uwurntl J'hfuw'ilfr'fJ

'i.Jbp nL Jli .[!Lbm"iJbp: ~'"'l'fw'ltub ,fL.ph"iJw'iibt'P mmppbf' 'J-"•mut 

"bL·p "i'umpw11mbl,,. t,, .. J,ur• bfnLfllrfo /,_ 'irl"u'i,_., 'i'_l;r,frutfr"ll ,f2w~ 

JIU'it Llf{tlf{]bu'i.J/;p{l -6.{12111 (!bmpb[tU- t:,lllf' !/{!.1 f1{'1! "f'"2"'f ~1 2_ lli'jiiUfJf11. 

filttnb trLhf. Jb.J.•L·'i.J..,'i.Jbr/t ru'i'f"'Uifr:u'i, mz/,u.rmLt"'· 'l"r.tuuf, l.P ~ru

phLf• ""'f."'l l"">L-, IUfltU'bfl rfLultll'flU'll"""'-f"J"'"ll !:,fr.J'bmljutb r..wr·s'·t•i•h 
<~ lllbn"' Ill b JU {'IL I 

§ t. Ut;SI/.1),/;rf• /II• UNJ.~lJ.NJJ.a-JrM;f'f> 1tll.fJ.Ili•!Nll.'o'·P£: 
b·{ 1,{'/J. IJ/J.fu•{ll.'o'!ll•fil'flfl/t1f: Sllf'f. f; f' 'QIJ.fllfll.tthf'NJ 

f~'imLfilJtUb .fLy_ C:,m~lfdl"f.'"( fJ-"/"f' tfliltiiUI(bbf''fl TIL JJ.ut~ur/wtfr ~t 

rl' /rm ::. w,rf•u•} J!hLI'l' "11'~''1- •ffduu~m. J' l't'" r""J ... _(P~' ~Ullllrl. ,,., IUr:} .[! Ill 

'i.h'iu lfl;mru'lf' ruurmH,I,rl! ('!"Lrh'lf. tfLy_ '1-""'w'f"t"fw<} /;b "f'" ( "''JI' 

•Jf.t•.;•mf, npnb.CJ r{w/um'l'u[til ~"'"if! i.ftzm b{'Jil""}"''{""'l•uh J./, f. 
"'I' llttllr'..lll fUlfil ,f l 

~b']rtL~ J/imlU'l_,. "f'iJ'ftU,'flfm'iJ f!_bf"tu9.J!"'-" b(IIU JL r_ IJIILIII f_ b'i1 

'1'"[/IU 'P"./!1' l'J"Lf'L'lf'~"llbp, "l'""iJ.f! •uuUJfri.JU"llmpmp 1u-6.nuf ~ t : IJ [elL 
I'('ILI'b'l"llbrf. •u-6.f.'i.J "2 tfp JU{'II1"'.J!Ph funt_('_b'fnUl t/t :,,u'iJ'I-ft"'nLd1 

, .. "' ... "llpmb.J! f!.b'lnLhtnJ L"iJ -6./tzm Lpl[pw tm•frw~ ... "ll J.la 1~b'l'"9,j mh 

/'r"''f"'b UJ.'"I,f"''iJ'iikpnLJ r..b'l,.~ Jbmm'lfr 'i./,I"'"LJ uwnb,'IJ,,';, t;bu, 

'l""fl!.'b[rl•ua w6.nLJ L'i.J u~qpm.J wntup__w,.,m<f PJ"Lrb'l"llbre ,,_ '1"1"'
biJLd 'iinp l'!"•rb'l"llbp, npfr '.bmLw"b,e,t/. "llpw"ll9 ,Jfry_L wb'lfr ~ ,,__ 

'ilblmuf tpn/>ttU'IUlf'i'J. ztprnJ /. IUJ'I"fftlltrtf, [111ufumtJ.mrf bb h/1 2_ lll 

b{'~f""t'"'P"'~ut'b afuutft~pnL.i umw'b.ul'n "iw!J,.,'iJ~tb{'f!' llm•ustJ.m_.f 

b'iJ " l i.J.z- b['~('IUl_JUtpw~wh d.J.p ~l"f'w9qm<f ru"iJJJin<bhbpn'[ fJ-ltfL-
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pJ.'['j,/4['> npr/b,J! r..u11n/t~ b'iJ f["J!fnuf: U.uwbc}pb t:.wu>f>/Jllb('/t J/,quL

PJULb£!1 J J"Lu r..wtJ.•unu.rr "!'" JJ w'iiZJLp/t '1-b"I.J!"LJ 1 '-f•J'illu~tu'imLJ 

/1,,111tfw.t I; C,J,'lmt1 JLu 11urJf• ,,.,,.b9J,.,'b wrw'lmPtm'ii/t9• ~wumwm

qm?J L "I' "f'.J!"''b uufbt/t '"l'"''l ~- mb'lf' m"iJL'bmJ '.b'lm/1 Jbuuu'l/t 

111unb,'I'"-JI!• "'J"ll,ew'b l'J"L['J.'l~'br"ll '"'fbt/t 'P".P-1' J."ll um"'9rfnLJ: 

ITL-111111 '1/t umrmltm"' pmh lt'"rbt/t I; '1/tmbt 'i•rw ~rurrptfw•},ymf 

11,mf '.mp{rl r,.,L~rf•u.t ( "1'"2 '1-""t.f!-''r""' b {vwtJwmtJ.•ur:}} """""-"',}.[!'"/.' 
Ubu11u'lw~m"f'P "'!'l"lfw/t r,.,uuuf~.»d,pf' f,.'lltntll ~ ~"2'/"LJI Uwpml/~rriiL
l'wJ/t -6.p;w npttptf,,'j, /, qpww~m'iJ !:,buJUI'[NuJnt fiJ !Ill "iJ'b/,pp 'fb"f.J!'ILJ 

0 'l"'"''l"f'<hjmJ b"iJ f,.'lll'[mtJ L. IJnll'{tuJ r,.,l/Jm- ~'bbp 1 Jf,"llt'flm Jbuuu

'l"'~mnpf. t1nmptfwJ.p{! 'itpw ""'l"u~UJnLr"'!P J.uuJt'b Jnmwtf"r 'lw

'lw4.""1' ~ mu•1./tu 1 

Ul.mw'lf' r,.,.,.,,,,//"iJJ,/'1! ,fJ,d tf/i,Lln<. ~Uf..J!"Lif umpnL~mn<.pu/i.J 
~wrf•Jfo t •Jiun/,l wf..i!"'f ,,,,,{ fun2nrm9"' {9/' Jfrp__n9mf, fru~ b[Jii 

r..wmfrf/i•br'f! 2,, .. , 'P".f'f L'i., , .,,,1m 'ff""""J'r. ~wmu.rrtf""' I; Jm"llrw

'fP"'w~mf, ''f'P Jfr'i"9"'{ r,.~""l'"''f"r I; l"' ,,.,'i,~wrbl r,.J,.,,w'l""''{"'l 

"'-"f"tLif""npw"ll: lJ.,.w~}'b 'l''"l.f!-'"J ""'f'"'-f,'m'"l""'j' ftnt_tf•nJ I; ,r,..._ 
r n u 111f111L~ In"' [ILU' L·rlll'" l''l- '1''"1.[!111-J' \ .J 1•'/(' II u 111('111- ~ltf IlL(""' lJ "'' n f'Ul 

i""f' t:. r1'Jmll'iJ(,f'{' ,pf,JfJUJftw'it nbmiJ"'P'f"lllil'f' ,{P?"9"'f h"iJ[Jw['l/tJ."ui 

b'it ,,,,.)wmJ',._'jj ( f/r:<J.£ '"'Jw{J[fJ4/r1 auiJ""""flfdtfp L. '"!I llb..,fJmf.,/

'j,J,(, ,I, fJmu l"'J"LJfl'ithpfr Jfr~".'lmf), "rb '.bu,J."/'i,.w•t/. l'I"'rbq"llhJ'C' 

"""l'r'•l' 'l'"l"llbr b'b p'itquLbnuf b .fu,"iJr,urJ-frm,u!Jit mw/1 tmfbtf• 

"f'"f"J /;';, bpknLJI 

If tu .[!fll-{' tfb,murl'i'/,-/' f! mbfu'bp~utJm.J ,,"iJ"iJ2'""iJ 

1/PI'"'m/.m.f, Jfr"llt_'f/,n 'i'f'Wb!J Jfr,..'.wll{w.).j!'iJLJ'P '.bm 

::.m'inJf.utm.tf b'il.[ll 

t•mfmtf /,'j, 

wJb'bn<pL,p 

lfL·mw'ltutf•'i, J'{,mr.wl•fwJJ!bLrt! pu'l''l- "llJIIL[rlbi' b"b, "l'"hJ! 

fttu'l.f,J,..if b"iJ krt!t"'- ~,,J' uu/.blf' l""'l'"'l-l'f•l. UIUif'['brfr.'l { II"J"I"'i'b"bur 

'iibr/tfJ )' 

'l·rl•fll. P"l"f' •'f"u'-•ut•f•u.tJ!"lllit'C um,.,s'l.m.i li"iJ Jp '.frJ"iJwltu•b 

Jbmw'lf' t!Ly r.breu.t1 tffri.w/1,ul JM1 ~mtf wtfl•tf' "'!l "lltmPii p f"L 

.~bl"'- J{'l"!J"'f' IJ,..!1, .. 1r. mwppb1, miUrrl,rf• Jfrtu"-lUL'f'uJ.e"iJLI' 1/m 

rbtfr t umw"ll, .. l 5.,,,, Uf.fr"ll'l- ,fld.w!1mJ, u.1,"'b,, orfr"llmiJ, r.."ZJ, .. r, .. 4.,t• 
I; lllSitllbWI 111£lTILIJ'f1bp Ill . bp~tu[J{r1 /Jrud bp~m[ilp IJL wdJulUr:}'iJp 

J'f,.,r,.,.,l'/"'~·P-'j,/;1'' m!'f "'"'1'/'L['{'_ "!f''b'l- 1[p6.w/I"'J ,fpmmfl'l mw,em,'f

'i,bl"'· •'f'2."!1'"'' llu,fl"'t'i' 'l"tmfrlt'" "ll m'bb9"'l P'"'l.Jw{J/r•[ .lfrw'.rul
t{m.).J!"llbrfr 'Jbrw~z.n.n'l ,{,,{' t:.f,f'i,uilw'i.J,ul umtus•fnul I; ..,,pplsp 
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u."'rrbre li.luzm--~ •Lft6. ... ~,L.J Jfnl 1 ... ru9 JL 'l tmr>btn'- J fo;mgn1_: 

f1J'il'l-"'9J'u'il '-'I.P-"91Luft eilfJ"'9.J!-nuf f.b7_m.~ J'{l,»f.wt<f_"'J-.J!-f.o 

~UIP-"'l t t»nmr_wb'ul pw'l"''l:rf.t ~mf'-'l.n'bb'ilmilbr/t ~~~~~~mJwubn ,fb

/rnu'il/t~wll'"b /u.un'ilnL(''f ymJ r,,»J'ruubn '-'I.P'U'l- blrn.{Jt 

Gfilb '-'l.b'I"'9"'J- •f/twf.r»t</_wJ-.J!-l! •»'ilf.ruJIUubrL J'bp~tubMw~w'il 

fruun'UnL(' '1: t, '""'.'" ~'P-'" P"''l'"'l-r/tt urwrrbr/• mnw'UJ.ft'b P.J'IL('IHJ.

'ilbpf! ~wrht/t f- 7-/tmht J'.,'Ur'"'l-Purw~{t u.ru~z 

;, .. ,J'UJub,. '-'f.ph'f rl'/•wt:.•ut•/w.!$- q"'P-"'l t ""'"'94_bt bpi("'- '1-b'-'1.
$-17'-J'' brp. rl'frwr.wt4_"'r}.f.' 't'"'lJnq P"''l"''l-f'Pl """rrhre "'""''l'".'I'Unuf 

b'il ${1Jftm~m~• Jpr»!J"'-PJ"'-'i' t,, hr'w"£"1-' hrp "'1'1: P'"'l""lf'Pl mwt•

rkrl! IJruq_J'nL.J' b'U, "'l"'-'l.bu ""t4_nq, '-'I.Pb'l [IIU)nLlfJ: 

•fl(.J'pwq~»'il •fpw9m/JJ"'-'il ~mrl•t/t t- umwbwl Jp"'i>'"t4_wr}.f.' 
~-q_.r "'l ~"" '-'1. "ilbilmilb rfr /ufru m ,. ,., 2:ulf/t !i.w f'"'P-b r"'Y!J"'-{J-l'"ru 

'lb'-'I..J!-"Lif, f!h'l-"l"''-J' J'wbpm'fpmmlfm[ lfmrbt/t t" mbu'ilbt J'/tw.l'b "'t'l 
J ""'9"'-P Jmb PJ"'-rL 'l_'i~L·re I /tuy umru'UJ.f.'U "'"'('f'bre t_b~, htrlwuf: 

foilt'-'l.bu '-'I.Ph'f 1 "'Jh'-'l.bu "- t:.L'l"'-~ l'"r}"<JfJ'ilbt'l! J'frw,lm 'iiJ•"-
fJbr b'Uz u,, J'limrmze Jl"'-"P Jb'l_ Y"'P"'l t l"'-J-4_bl 9'u'illlu'9"'r} 

t;,"'P-'"Pbrmfill"''fp, ~'"'' Jft'htt. J'f, "P"Z"'1tfr umf.J'"''il, "Pl! t:.m'li.-!1-
Jw'il uwr.JUJh I; llnt4_uuf: 

f!Jp'ilr1 l"'-'h"-lfilfr f-"'Y'"h mwpphpn<f'J"'-'il(! t.lt'lnd/ l'"-r}"'-JfJ/ry 
IUJh t, "P "'""'lP~'" '1-b'-'I..J!-"'-J l'"J-""'1 ~IJ•><P/t wmnJ'ilbre 1"'-'}"f''IP 

wumrlbbr/t P("'-t'b'l'"JP'il •/w'ii'I:"'Y"uf "P-"Z"'YP mb'l hi~ 'IP'""-"'-J, 
•fp'hJ.'l-lin fi.b7nd/ l"'-r}"'-.(/JnLJ l"L.r}4_11'l_ hJnt.{J/1 wmiiJ''ilfL('(! "'~'f!h'l:;"'"' 

J!'"""'-"JPh 2mrrf,/m'il Jbt_ h'b 'l"''il'/"'-"' 

fJ.It'Um'lbb J'"b wbtulP'IP J' Pl"9"'' r.wy_n 7_•/ht t" t.mu-
=wm/'1• "(' '-'f.p'it'l- l'"-J-"'-!/J IJw'lJ'"'l Jp,ut.w!4_wJ-J!'ilbpmJ' l"LJ--

•/n'l hJ•~<{J/t wm .. J'i~Lp(! l"'-,}"('7./' Pl"'l'b'l"'!Ph •/w'il'l-w'fm.tf "f1"2."'

'L/t mft'l h~1 'f('"'"-"'-J', 'l-wuw•/nr4_1•tm/ bput m7_wm mh'l_h('nuf, It"''' 
'IP-"'•/n<J b'il l'nr>nr'T:P mmnJ'illtrfr mlt'l_{!t 

1,t,. 1-mJ' .'J"'-!9 hi~ mr4_w<t '-'l."'f''l ,(bmm'l_'itbr/t pt•n;.l''l'uJf.h 
4_w'b'l"'~'ilbrfr "l'"2 orft'ilw~'ilbpz 

ttl· 2-nLJ 9"'-l!J b'b mr4_wJ- P."'f''l- '""""''l"'JP'il J'ft•ut:.m['/wJ-.f'
ilbrf. 1'!"'-rL-'l"'Jf.'il •/w"U7 myilhr/t or/t'ilw~'ilbp: 

ty. 1-/t9 hrt.,._.r t, "P '-'i'"P-'1 J'b'-"'"'IP PJ"'-t'b'l~'bre rm'l~"'.'I'"J
b'il Jt.~l! JJ'IL"P9 "P-"2'"'tfr <.b''-"'"-"rmfiiJ•uh 4_1 .... 'lm'il4_"'l k -6.frzm br'L-

P"'['"<f"u/Jmb J.(,UJ4_npJ•uh P.!"'-Pb'l"'JPb •fmb'l-ru/1 ywqJn'l •umnJ

'ilbJ'P.'J' UmnJ'ilbi'P rfp'l_t. b'lmrl- m•upwJ-m{iiJ"'-h(! '"l" '1-h'-'I.J!"'-J ,('bnuf 

t" lll'l"'"" P!"'-f'b'l'"tf.'il •/mb'l-"''tfr J.l,e yw{u4_wJ- f- Jbww•J/t ml.ttwlfJ.rJ: 
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------------ ---- -----~--------

'i,~. 1. lflwl"l JLmw'l'r.bpf• '-""'l'i'"''l'"~' P.l"'-l'k'l'-"Jf/h -fw'l,'1wt,1•11J'f'' w) ,)m

rju1lw~L-~1mpn"bw~'JP'u(~ '""{''~J"zl•"f''f' I") "bfoum•l•/fl;:'jilltf"J~iOJJ!J 1W<) /IUJftuJ'"IHuf''ll 

IJj ~&JlliWfJrl•lJ;J_.l (tfi•!JW')IjJ.fUf_'fJ) ljlii)J'fiH:, .. 

\ 51i'lUJq~cluili .SiVJw.Jw;.uUJlt lflo;lqui'I.UZ 
/ ~wiJ.I')Wif ytufi?.W~ ~ II_ w~~w~ ... ~. I /l(wbhl-Wo{P/' vwt<I)-W'~ ltncli. n'bt/L'I' 
r'"t!tynfdJ~(/1 wuwvnrnt7 b-.wuw'z(nrm Ul 

emem~B 

'i,~. 2. Ubmw'lu•,rf'b Jfrw~wl1"',)l!'llbpnuf ( "lf'"i.'l l''L.}nLJp

'llltrnLJ I. l'["f P'"~"-'"i. rfpm!fnLfiJJm-"h'hltrrrLJ) wmnrl'bhpp 

'l wuwr{nrJw'tl ufui.Jw"i.: 

---~-------~-·-----
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FJ"'{'b'l_w,(/t'i. 1_w'il'lwftrr•J' •umnJ'ilhrfr J'frt.IL Ltlwa t..Lnruqnrmfiltm'itl!, 

"f'l! l_LUpwqLUb9 P".Pf' J'ban•fiJmb t, ftnt1_nuf I; qm'i,'lwllfr "lwrwJ'bmr• 

I~ l"'f'h'l'" tfr'il tfw'iJ'Iwft/r ''fW{'tllJ'hU.rf! l. wr{,[n.,f t wb'l"mrL•l ~ 

"iihrn1_ (1.~=0,00000001 uti'): 

flr"2 '11"'1./!brn•J', mrurpLr ,fbwmq'bLr•f, f'l'"f'"'l"'Jf/u •fm'b
'l'"'t'i~Lf'f' ltwf'"'l hi~ J'fr/,'iJ,,l'iJ .llt'iJ ,,iJb'bwi, P'"/9 mwrpht·•[l.'iJ •[w'il--

'1-wftfr "f'"('IUJfbmrfr J'£JIIL}IJ1Ulfpt lJ,JUUJbu, orfr'iJw//, UJ'Jb,lf, I. ~~~,/{htf 

P!mrb'l"'JP'il qm'il'fwft'ilhrl! frrbil.'lfr.'l ilbrftout"'.'J'i"" d M, 'bf"'"""'Jb~,,
f'"'il'".'lf'"'J JunriiU'iJUir'f"'br ('iJf,. l~r ), umlfmJ'il ut[ll ,fbmmq'bl,rfy 

pr•rh'l'"Jfr'i• 1_m'il'fwfi•Lrfr "l"'l'mJ'bmrht•fr .!b-am p1m ~,'iJf,l'f' .!frJ'tm'i•~ 

9P9 """f'Pl~r1_uuf b"ii. "l'l'i,.lfr Pl'"f'b'l"'!P'b qw'i''l"''d• "l.,l""J'bmrl! 

t..w1_w"-l' I; ;),GO A, '"''L 'ilfrfthtfr'ile' 3,54 J\, 
tt,. 2-frs brluiLJ' I; I n I' Ufpb'f l'"q"'Jfil 'bl.,.t,m l'" 9'i"''l .J'fr wt:.m,

qwt}.j!'ilhrf• Pl'"f'h'J"'IP'iJ qm'ilqmft'ilhrl! 'l'"'l'f'{"'a b'il mwrmilm.b wmml~ 

ilbrfrs' L"")"r'Jfr t. 1,._.tq_,'l ~'t"'fil/r wmmi'iJt,,.fr9 , f!'ii'J"r"'-''' fr'i.1u1t,. 

'ilzqwq I; t{brluuJ', l'"q""'l bJ"''"" IUUinJ''iJLrl' ftwrn'l b'il mL'I_tU

""""bl ftwJ' l'",}"f''fP J'frf.wUinJ'wJfr'b wq•um UJIU('III,},.,filtm'b'ilhr"'J', 

t, ... J' UJhqwftmthl l"' Jnr'lfr mUJnJ''bbrfr~o ll.n..ur_fr'b 'fb"f.IJ"uf """"9"-'"J. 

t f!b'lkrJ'w'il UJPb'f 1mam1fJ, Lrftt"'l"l- 'fbUJ.pmJ'' mb'l'"ll"'lJ'"'~ 
UJfrb'l l"',},, Jfi' 

U /r J',,,.J"i,{, J' wu'it/rft'ilbrfr mum{rf!.w'ilwpwr (tftutfr m'bym J'l! J'1m u 
J'wrJ''isfr ,1/;'t, fr'bt"lbu ::.wJmbfr 1;, '1/rf/>n•q/rw I; lf"l"-"'J'' l.,Lmkw

P'"f'• "tfr'il'f L"'J"'tfJ'bb1.fr '",w'lw9,,.rl! t•rb'ilfrtJ 'i,b1,~w!'".'l"'""' 1; 
'lfrlf>mq{uutfr "lf'"!JLu, nrfr e'hfl•u9./!l! ft•ufr•1_wa I; r_brJ'mum/duu'ilfr!! 

IL l""'""'-Jfifr {uurmfiltnLbfr.'J· nr.pm'il J'hJ Lfr'iJfr ,,,.,, ... 2'"""'1. J'mrJ'fr'il

ilbrfr {umnL{tfJnLbbb('p Wrll(tpb('uLfil/111-'iJ(! U lt('.['Wb pw('r}(' tfrbp pbpJ'ruu

mpf!.wb['t '1-frlfm•q/rwJI• "lf'"9bu'iJ tUJb.ptu'il rurfht/r >Uf'IU'f ftl!'bfJw'ilm: 

},/,. 2-,,J' 9"'!9 t "'f''[w/; 'ilmk .[!/rJ'frwllw'il J'frmsm(JJtn'il 
ftwqtlntl lllUT{'f'brfr UtmnJ'ilbrfr ''"'"if' I "f'l! pbnrn2_ I; IU/'1 WLIIII.tblirfr 

'l'UIItu1_nf""-{J J'U~I "('"2'""" orfrbru i_ wtpm {J JmJ' {'I 

U.t""IP"""-' "fP'i''f J'frwt..rur•fma.e'ilbt""J' t!frwJwJ'w'iJwft ftwrn'l 
b'ii r,,iJ,ffrUJLL UJPb'f l"")'"tfl'illir, .efr•lfr•uftw'b J'frwsmfltn•'iJ'bbr 1• 

UJUI(''l """rrbr, f!b'l-"l'""l "'!'I "lwrq m"'rt'Lf't'• fr'bt"lbu IL J'tn•u
"iibrl! ftwrn'J b'iJ (pbb{ 1Ub2_LIIW tfwu'ilfrft'bb/'P .lbn1_ /1 fruqtfbt J'frJ'ttllb!f 

l;.bm J'b{ntu'bfrft"'ltmb fruunbn'f''l' 

ll'frwt..w[1_•uJ .p_'ilbrfr nrmftt• (, t..wml1mfll"' 'is'bbr•f! ~w/uqwt} b~ 
'isrw'ils J'hp_ 'J"'b'fnq ,.,1, t1,,.r ,,1iJ umr"'~"'"'-l''"!f•'il l'"''lw'lrfrt'itb

R 

rfrs: f1rnz J'buttU'I_bh('l fr'iJtUf.bll orfr'iJmft, bpftwfilf! J. WbiU'f[!t "fp'iJ'f 1.fr

-f!.wftrnJ' mLU('Pbr p_brJ'wumfrl.w'il'ilbr/• "I'"!J'w'il'ilbrm-J' ftwr"'l ''is m

'isb'iswl mwrrhr dufr Pl"'-f'b'l'"IP'is 1_w'il'lwft'itbr, t,wJ' Jfrk'iJn,l'it Plm

rb'l'" ~fr'iJ ""''i''f'""[! "l"'l'"'J'Lmrbrfr mwrphr J'bt}nLfiJwJ' p: F !"'{'b'l_w

!fr'il 1_wb'fwftfr "'t""lfrufr qbrw•frn/uJ'ru'it "ll'"9b"l! "IP'is'l 1_/rf!.mftli'-J' p_hr

J'wumfrf!.w'it'iJbpfr mml'l'br "I"'!J'w'iJ'ilbrn•J' ftnt1_nul t 1_hr'"PI"'f'b'lw· 

.'1"' J', {tuft •fh rwpt•nrbq.uyJ' ..,-;, pbr.t wumfr-6.w"iil!' itrfru•frftu•ft•u'ilr F1, rb

'lwtf•~• "'""''fUI''" M·fr ftmtl "fUI{'Jutlbwr/r .tbJ,,(tflw'il •frmfrn/umJ'[!, nr/r 

(,/i mi. tu"iiiJ ""- •{m{m{m.J' b'iJ 'ilwl.. J bm m'lfr f/>/r•JI•ftm-.[!/uf /r•uft•u'it (, wmftm

fltn•bbb{'[!• ~ni_qmtl I; '''l""'l"'"'ff•IJ •frnfrllufthrul""'' llbu""'lwlfr'it J'frm

t..u,1qwJ .j!'illsrn•J' ~»J""'P"P wl""'f'""lfriJ •/rnfuwllhl'Uf'"J''illi{'P mnftm !"'

f1 !"'-"'/' "I'" 1J'm'ittu1_nrm J' I; .thm•u'l'i,b r/• y_l•r•fm Jf•'i• ,f zrufttl ,,iJ t:.'b"'t""

qnr•"f"tm5•t•' '1-Ln '/'"'l"'-9 t..ru(m'i•fr 1;, "I' "l'"Z .tl""'"'l'ilbt' y_hrt!wtfr'is 
J'2'"'''J',u'i. z'bn,t:.fr1_ pnfumtl L'il frrL'ils r..ruwftu•f/(tiLbbhp[!t uLUftwJ'iJ J'L

"'"''1."'-J' mh'lfr m 'iih!J"'l rf111 pn/un•filtm'ii'ilbp/r {•J'wuur[! bplfLU[I .lwtfru'illuft 

J''iunJ' tr m'ilt..uwiJmbmi/r: Ufr...,J'it 1868 (rl1_-ftw'itfr'it rrn<u y/rm'ilwftw'it~J'b
"""'1"''1£"' '1-. '1. !Jbriln1_[', t..burwqnmUJnq IL nwm,J"i,wufrrbtn1_ tlbUJw'l

'iibrfr umruLftutm {'W/P I. b{'tub9 t..wm/Jn'-fillnLbbh{'p J'(rp_fL b'l_uJt} ltLU"f(!• 
wruuf_{r'i1 wb'fwtf b2/;9 Wfb ftwpknr pn/ulllftUf'UJ"'-J''bb{'[!> "f'"'iJ.j! mb'l_p 

b'il 11,iJbiJ 11,,j' "l"'l"l"'mmJ'' 'itrw mw.[!w9J'w'il k umnbsJ'w'il (!'il[iltuy

,em.J', fr'iJ i_ "fbu ~IIU/1 1MJ'1 t{mp1111/fbf'"f"' J'iJbpp ftw"f{! J'bmtu'l_p UW[In'-lt
WIII('WJP I. 1f£fuw'iJf11L"'ft'"'it t,,.,,t1m [d-J"'-'ii'ilbrfr t..bm• ~bmbhtm/ Uf"'l

"I"'"'P mw.[!m9 ,r,.,'b k uLll"£9,/w'it Uf{'".'lbu'iJbpfr'il, '1-. 'I. !lbri"'"-l' 

t..,uumwrnliy, "'l""lbu ftnttfnrr, LJ('P"'Pftruftw'it IJbu,brl!' U.l'l ftrfrm/rft•u~ru'is 
t1bmhp(! '"!'it p_brt!wuwfrl.•ub'ishl''il b'il, nr/• "I'"!J'w'il'ilbpmJ' J'bUJ"''ll! 

1frn{umJ' t Pf' "''ff'b'!"'"'"'Jfr'b •/frf!.wftl! ( t..bqmftfr!l •/rn[n1_nul t UJfrb'f 

•//rf!.w~fr, t1...,J' t..mlrwnmlfr), frilt"lb" -;,,,/, w!'is p_hrJ'ruuurfr-6.w'is'iJhrl'• 

np 11 'b9 "I"'JJ'w'iJ'bb,mJ' Ufpb'f JbUJw'l_u•J' mbqfr hi~ tiL'itL'iJn,J umrn•ft

mm f'"'lfr'iJ 1/rn/llrut,ft{'llfNLtfbb('t 
fl/,.,'1''1"'"'" k l"''f"''b" (f•bt"'."" iJ,ub J'fr 2Nif'.j! mr/rz J'frwt..rul

qwrl.eil"rfr) r:.mmll"'fltn•bbLpfr •/rlll/m/un•J'[! qywtfr l"''P""- ~w/u1_LUJ t 
'"!'I .rfrwt..ml'f"'a l'ilbrfr t..fr.t'bwfJ .... ~• pw'l_"''lrfrt t,n.t "~"ilh'itmn•.t' brftw

l""'J' mU'I_{I m'iJUfJfl'l_ Lll/l'ltn/'n"ffrlt pt~{mu~b('UJNLJ'bbpp!JI b[ilb (,£urb

qbb.j! t..wlqwa J'buwnlfr uwnb!J'f,u'il "lf'"9bufr'b IL twtfrb'is~ ilrw 'lbr

J'wurnfrf!.m'b[! n[m2_wltf• d 1uJ'mbLUftwtlfr2.n!Jbll['P9 (,bmn, LU"f"' IJwrbtfr 

1; 'bftwmLJ, · "{' JLmw•t/r "fb'f"'!J'fw'it Pff'"9bufr uftqpfry J'fr'istiL 1_br2.l! 

p_hrJ,uuUJ/rf!.,,'iJ{! t/• frliJ,,J, JiJ,._,j' t -'it•frnpn/u• ~brJ'wuUJ/rf!.w'il/r 
w'i1~n,J bnt•fry 'bftrum1_'"" I; LUJ'i' J,_.,J',u'iswft, lrrp tl'hmwq/r wJ'pn'l_'t 
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Jruuuwlfr "f.h'l-"'9"•,/'b wqwrmt{n•J t: ~lunuul"'J"LJ, p_br.!wumfrfuu'i.fr 

'i.Jw'i. a:ftw'i.ywn'i-hrJJ 'i.ftwonqmJ' b'b wl'b '1-b"f..['"LJ', bJ.ilb J'bonw'l_nLJ 

mb'lfr h'i. IIL'iib'i., • .r Ullnurr""'.Pft .frnfuwftbr"f."LI'hbr, ,_ brp J'burUI'l_f! 

.frnfunLd I; for f!.p'l_/rfttMftw'b ftwJ .J!_pJ frruftw'b tfp6.wftf!1 f!'b'JNrnLd r_br

.J'ruumfoi.whfo 1!ftwh'fU"'-f!1l wh"f.wiJ w'b "/.burl' I; f.wJ'tu"f.UIUJIMu[uw'bfr 

,..,1'1- t{rn/Uwftbr"'."'-J'i-brfo ?_hr.! wuurfri.ru'i.f.'i. h 2'"rn•'iiwftt{nr_,/ I; w1'b-
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'l -1'\1 6oof- 0:) 1i' 
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or 

800 

dc.vvwuw~tc 

~-~· .1, ll'wl'n'-{' /;l'ftwfl/• uwni.,'IJ.,,)s 'lP"'!J>P~f!.l 

.J!"''U Jw.!w'Uru~, Jfo'Ult.. nr •frn/u,,ftbr"i"'-J'Ubre lrfrt{ "''''"l'urt(b'U: 

l.,ruuftru'Umtfo 1; 1 "I' J'bmwrll! mm.J!_uty'iibtfru1 'iinL15' t{rrr/uwftbr"'.m.t'itbrf! 

mh'lfo ftrrr_'i.h'i.•uh l.mlt'"'lwr.l "'-'l'l"'-fJ!urJ'p1 .pm'itfr "l' LtrLU.[!."'9J'w'il 1.. 

111ullb9J •u'b "11"'9bu'Ubl'f! brb'iiy phn<Jflnt{. 'bm.J'Umurfo"'. "lr".'lb,'bbr b'il, 

J'foutJh onb'lfo L'U m..'i.b'i.ruJ' ?..brJ UIUUlfrl.ou'ilfo mwrpbr IILIJ'["Lp,w.r p 

tfomfon{uJ'ruh UfUI J,/ mh'ilbrn<d I 

•l.f,rf.,,_,f 'bzqL,9, nr brftwPe "l"':nftw'UmJ 1; '"l'U Jbur-'l'i,brf• 

10 

zwr.efr'iJ, nrn'ii.[' ?_br.!wuurfrluu'bfr .frn.frn/U.!tu'b f.bur b'Uflu.rftt{nLd b'U 

,.l,ur£'""1./oft •frnfuwftbr"'.'nJ'ilbrfr• brftw[ilfo wtnurrn"'.frft .frn[uw~br
"l"'-,r'Ubre ftLUrbtfr 1; "lwurftbrwy'Ubt 'Uft. 3-,,_.r pbrtfwl) '1-frw'lr..,J fr 
.J'fo?_nsntf: 

u,uurb'l_ t.nrfr'lnbwftmb UII1Uib9.J!-Ilt{ tnh'l_IU'Jrtfrul) I; JwJru'iJUI~f!l 

fruft "'-'l'l_w3.foy LUn.w'ii9.J!-"t{' f. brJ'wuurfoi.LU'il(!t 

fltu 'lfrw'lr'uJfr n•u,.,_J''i.wufrrmftll"'-"'l! 9"'-19 I; urwlfru, nr 
dLU.ellL(' brfftU{J{! t.munLd I; 1539°-nr_,/t ~LU[t{UII) hrftm{J(' UUin.bs

iJb£frll (frul1 "'.fo'U'l briJwfJe "''"l'ws'ilbtfou) 'ilftLUurqn•J b'U r_br.!LUuurfr

tiw'ilwJfr'it l_nru rJ:ftLUh'f11111'itbrJJJ nrn'il,e "f.UIJJUI'iiUitfnrtfllLtf hb f.wJw-

"f.UilnlUIIfuur'il 'lbr.!mumfo6.ru'il'ilbrfr mwft hrftLU(tlnr_,/ urb'lf' ,.,_ 'i.b9"'l 

•u£nurrn"lf'ft 4 :Pfr'lfrftwftw'U rfrnfuwftbr"'."'-J''Ubrnt{: brft•u{Je uwnbs
'Ubtfou ?_hr.! wumi.fow'i.fo wn.LUy_fr'i. l!~w'Uywne» urb'lfr I; m.'Ub'iJ,.,_J' 

1.5.19°-n._J', l'ou'Ufr nr mJ" r_br.!wuurfri.LU'iln,_J' llrftLU(de f,b'l_n'-ft tffr-

6.Uift/rs •frn[ur{mJ I; "'.fo'i-'1- tffo6.ruftfr· wr<wr_ru'ilmJ I; ltrftwfJfr run.LUpfo'il 

'"l""'f'""'.Pft J.ILwqw[um.te, nr'U rr'i-'fm'Ut[ruJ I; ,.,iJ,fw'Ubt 'fbt'"'"

hf•ftoup ,_ nrfo Pl"'-r"'l'"Jfr'U t/LUb'Jrufte 'i.brftLU1"'9'ilnLJ I; forb'Ufry 
Jwt{wlwltb'i-urrn'bLUy('IUJ fomrLU'Urur'l- ( mbu 'i.ft. 3 }: 

l!tunbyn'-,/{! £1U('IIL'iiLUftbtfru, 'fhturLU-brftLUfJf! ( nre p'imrnz I; 

J w'l'Ufruwftw'Utn{rl!'"'il pw9LU/lm Ju•(dJruJ p ), frt• 'l" l"'-{"t"'-he "'.Uit:,"i'"'Unw 

t- tlfo'i-tl.. 1401'), nrmbrz b'i.[Jrurltt{rn.! I; htr{' "'l"'-"trn"lfrlt •frn/urultbr"'.

dur'il h t[br I; LUJr{nuf 'l'uJJ,u-br~m{Jfr: ll.tu rfrn[uwftbruJtrt..!{! urb'lfr 

t ,.,_';.b'iJn,_J btrLJb"lhu •r.muurwurn<~• p_br.!ruuurfri.UI'U,,_J (1401°)1 

m.uurfr h 'ffoUI'fJ""'J'{• tff'w w(•mwt:.LUJmt{mJ' I; f.n{'p'l_n'ilwfttu'il "'-'lP7. 

'['}/o :.wmt{ruJnq: <J.e~,fJm-brlturfJfr Pl"'l'b'lwJfo'U •fw'il'fLUft/r ftwn.rlls

-/wJ.['f! urLUrpbr'i"'-" I; 'fbtur•u -brftLUfJf• pJr"rb'lwJfr'U tfw'il'l-wftfr 

limn.nr_ytftu.t .P-P.'I h rurmLUt:.LU Jmt{n•J I; 'ilfruurwfJ.h'Umrn'ilwyrw.t funrw

'Uw r'fnt{: 'J.wJ J ru- brdt"' [Je bnL !'il"ibu m'UJ w'l'ilfou ur~111'il 1;: 

bl'rnr'f pbr.! LUuurfri.w'Uwtfr'U ((/t"''U'l"'''-f!» urb'lfr I; m'ilb'ilrr,_J 

910°-nuf 1.. "'.'uJJw'iiLUt{nr•f"'-" t 'i-nt• wtnurr""tfoft •frn[uw~kr"'.n'-J'nt{1 
brP•'fLUJJ'w-b{'f(<II/_J(! t{lt[' /; w.tt{rruf '"[f/>ut~hf'"'"fifo: IJ.lf!.w·br'twf/p 

P!"'-f'b'l_tntf•'b •fmhlfwftf• 'iiJ LUbt{mJ I; 'fbturru-krft•u{Jfr Pl"'-rb'lwJfrh 

t{urh'}tuftfr 11'"""'9'/LU<}.[!/r'i• I< utrmurr:.ur!u•<f.nLJ I; ,)wtfLUl'uftb'ilurrN'ilw9-

r~~~,) funrLUbutf''fP J./t.ntfr l!tuft•u(il tf•ub'fwftfo "f.lUrLUJbmrfr JbJnl

f1JnLb'il "'ll I;: fltu r.br.!utuurfrl.ru'ilrrr_.! wlf/>u•-brftwfJe bnLJ'il ~bu 
J'm'l'bfrutu~u•hnL{J[m'U t.fo 'ff'ub.rrrrruf: 'l..f,rtw"lbu l."f'f'"f''f t_hr.!wu-
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t'f.V'!."'"Jz/•nnmpJql z/Uq/; '!.mpGmil'!.ln z/Jq'!. 
-itfml>1m':Jn1qp n m1 p JuluJ z/pqmnz/" lmlfwr ~ Jfl"lf,n>nj un>m,.lnmpm'J 

iJJu '!''"'!.m"Jz/mttm J'Jql ( o!l'l'~} z/l1mZuJu :'f pm'!,mp/q)1 i1p7uGml.t 

-'!,.i11n z/il"{'m/;1m':Jmz/p Lu~m'!.'"Jm/r. '5"1't/m'!.m Ofottl t'!,m"Jz/urnmJIJql 

I[.ID~m~qurqJfJ ,,I,Jq '!.m pGmL'!.In ll,l{'!,'W I h't/ ,0/oer ~ nrni,m/r. rm+ 

,,,,. U~[.7U1 (/m~m,,uJm/r. t/'!."1'""''!."' 6'1.!' o,uJu 'i1Jq~~,tt f111,.1m':J 

-mqp '!.1m ny/r.mi,mJ Ju '-'1 J•m-,Jif GqJqJu~ nln tilJvJu~ '!.mp6qumn 

(qs ll/oOJr 'iJS o/oSI 'qs %ru qJy'!.itfm/;lm':Jmz/r itJ,z z/r o'!."'J'!. "'I 
t/'!,upt/111'!,nl J,.,tfmp I qJmlnurfJ J-mifmp '!.If ('m/;JqJ rw~y •?•! 

til if {'nt/r1"'':Jmz/ I' bufJm'!."luJmln "." pqm 

-'!.m O;'otrl J'IIIJ'bmfJ .:; '!."'1p}un.rmGm:J tlf,t/ll,m•;r/mnmpJ'Il qlJ11l• 

'!."'!'SmL'!.In Jlf,JuJ~Jq ~nz/ ''!,t/'!."'')z/mnmpJifl qJbfJn '!."'pfim£1[./r. 

-'1 p-.u'!.tn<t/nHJmm/r.,., pm':J iJ'!.qlmum fic/G11,uJu •Jq'!.J''uumn'f.mfJ -.u/{Jq 

qnqlnLim ".'1 p-.u/;Bmmn Jmpm!J qJ'I'!.itfmJ.l"'':J""/1' f!'l[.upqtn'!,m.Jm/r. 

-mJ,» Ju1uJ min"' '{oTG9 Jmpm':J 'i'!."I'V"''!."' 'all& Jmpm':J z/Jmln 

-nrl1) Jlf'!.!''"umh'!.mfJ '!.t/lm'!.m"Jt/•lll•mpJql '!.m~mfJqp '!.'1 J'YIIfl,mtqnmur 

~m/r.mJ'm"J mJ/; qJr1Jul1 '!.mpGqumn '!.'iJif'!.'!."'"Jt/mnmJIJql '!."'pGq£'!,/r. 

Jmp""J t/'f.upqm'!,nr -, qJnr/r.m/1 ,t/Jq'!,m'!,'l'!."/r.J'ulf thutfmJt qe/'1 
Ju '-'1 J' m/•bJmln BqJyJui, '!.mpGq'Umll f"'fr6 mumq /;uJql[.lmlfrur qJq'!. 

-pmqJm-eJwp t/rrq/r.UTI :i1Jyll,'!.m9t/mnmpJt'/"6 '!."'I'Gmil'!.ln z/Jqll,rl'fml• 

-lm';;mt/p '!.mipj-wJbmbmJ J'IJJmm qpywrt~jn (('!.UJ"/rn'!.m-JmlnmfJ» 

1qluJu .:; tjlqJml] 'Gz/LuflqJ' '!.mi,m!Jt/rJqe/ '!.'"!'uwl..mw'I':J /ru1qfrml.o 

til rmJbmqb .,,,.,,;-,. tjJq'!.it {'"'"1"'':1"'" .!' t/.tt,u pt/m'!.m .., qJm/r.mq , .... ~~, 

4nmt/L'!.m':J 1 qmJ~..qJo '!."'IJ"''!.fJub tjJq'V'mJhmyb qlnqm ni'fl 
rJ'I'!,J'"lUhiJqfJmnjutjt qqlnuJmu]m 

p,uJq '!.11 '''ll'!.'!.'u1p}·•uGmqp '!."'~mqpyit pm'!.Gmiub '!,r{l ''!.'1 qlq{' 

-•ulJI..m '!,qJu'!."'IJ"''!.fJuh p-.uqm"}z//r il'!,qln qntJ 1lqp yn-wip ill]qp 1q1> 

-{'~u1 l>t/J1 '!.'1JuvJml.mnjut/r '!.'1 LuJm~ p">ui,m')t//; IJ7ub'I';J JJq'!,m'!.'l'!. 

4uln J'"'IJ G'!.uJu ''T,YJ'I'!.P'I"'nt/n '!.1"' .:; .f''U1[.1111tjnmmm/r.mpm':J il!Jm'!. 

-qJo ~tj/r.qm nlm qJq'V'mJhmqil t/IJm"J'i/r qJq'!.dfnrfr1m';jtnt/JI 

ti JJ</.IJ9'1lUUIYlu 
JN.IJUlP.<I.'J. '/..'Nil :n>lll8ofi<I.IJ.flq.Q.>(IJ) liJ"O:t"'.Ilf.IJf/.> 4Jll?.8?.ll?.IJ6Jll!lz 

<J.;J..Q.'fl'J.)'m'INJJ UJII ':JilY1J'6'fltl"l. 'iilYlfltl'J. </Jll't;J.Il"'.'/.)fU'fl<lll •r 

tJmpm':J tjJI:f".lt"''!.ifJo !Jylntjm tjJq'!. 

-il' f"'/r7m'Jm t/r it'!.9Jmmm!JIJ il'!. -.ulp]-.,{'-.u1Jlf/r qJqlf,pmJhurq/, q~m"J 
-t//r qJf'!.il' {'m/rlm':J"'t/J' 'Gq'!. -.uldwJmpJm':JmfJmmm/r.ll, /;u lq'!.lQ 
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Gfilb <r.!fuuC.wlqmJ .p'i.l.p/t pm'J.'"'l-f'"'fillm 'bf!-thrJ mumfr6.ru'b'i.bpf!» 

Jl""f''lft'i.wmwlp'h "frumbJnr.J wb'lw'fph'i'JJ </Lro•f•uJ 1'''~'1."''1-f'mfllw'h 
rfpwr.rutrfwJ,c'hbpp ut'i.'fwsJw'i. u~9.p/• /, ut'i.'1'"9Jw'iJ 1hrr_/• p_bp

rlruumpl.m'i.'i.bpf! 1.. t:.ru.!mutwurruufuw'bnf•b'b Jfrws'b£<;,1' 'ul'f lfpfrmfr

_/Jru~w'h ~bmbpf! r,,,} 'IJhpnrf, ~umru'hw'h.c rrlf•uutwr~ur'i~rnfr.ln'h» Jfrru

r,,.,J"UIJj!'hbpp ufrumbJp qfr6.w~/J 'li'"''lf''""f!• "f'f! pl;r•qwJ 1o 'i.~. 4~/r 
Jfrpp'h .!UJunuft 

1-plu'fpwJfr ACB 'IPr)f! t:.mJruutu•urwu/uw'hm.J f; wrf_l'"l ufru• 

,/,Jp P"l"P rlfrrut:.mtq•uJ,c'hhpfr ut'h'1-'119J,u'h "hPP (r.wl.!w'i. rfhpp_fr) 

p_bp.!wumfrl.w'h'hhpp'ht 1-fr•u'II""Jfr DCE 'lfrd-f! t:.wJruUf_Wtnmufuw'bnul 

t •fpwC.wlqwd-,e'hkt•fr ut'h'I'"!J.Iru'h 4brP_P (1:,..,/J,u'i. uh_p/1) p_£pJwu

mp-6.w'h'hhpfr'hr 1-w 'h2tu'hw~nt.! 1;, np ACB 'IJP!J P"'f'<lr r_hpJruumfr

-6.ru'h'hbpt~uf P"l"f' Jfrwt:.ut[qwr} ,e'hbpf! ~tfr'i.£ 'h t:,.,.,l4"'J Jpuwlm l"'-"' 

J,,_Jfrfp •ffr-6.ruJ1,,J, fru~ DCE 7Jfr.'l 9 wJ r r_hr.r ""'"'frl.w'h'h/;p,;,_ J• 

"'f,'IJ'l- •/l•-6.mff"'-"' 'l./r6.urllfr '1-fr"''lf'"'J'bhpfr "'t'h 'I') /,f'f!• npn'il.p t:,.,.,_ 

rl'ru'i"'""""/uru'i.m.J £'h 'i'j,'l-'"!JJm'h "~'lPfr (l:,,.,lJw'i. rfht'P.P) 2_L[•Juru

mp-6.ruMdipp'h, ~nl_qmrl b'b tfr~1/•'l"wfr 'IJ-hp ( hquidus--lft:.b'l"''l»): 
'f'h'1'"9Jm'b •fbr!i' {~•utJru'b uii'II'P) y_hpJ'ruumfr6.ur'h'h£pfr'il r.wJru"im

IIIUJufuur'hn'l •pJbpf! ~"l'["'-'' b'h ""lfr'lnwfr 'ld-Ltt ( solid us - (( Uffr'i.rp> ): 
fl,_pbJ'h, rbr•/•uJ orfr'hw~mJ ACB 'IP'}f! tfr~11•'1"'-"fr 'lfrd-'il 1;, /•uri 

DCE 'lPJl!' ""LP'l-"wfo 

l,J.~qfr'lmup L ""lP'f'ILup lfdhp/• p'hmhpqurlmJ JpurC.JJ•trJ•uJ,c{! 
11"''1.Jq,.,J I; f,h'l."dl l"'-J"'lfiP9 £ utfr'h'l Jmu'bfrll'bbpfry: 

<rllruUfurp-ur511npJ n'h» Jfrwl:.urt•f•ud-,e'h£pfr •ffr-6.wlfp '1-/""'lf'"'J f!, 

"f'f' ~"'""'-9•frud- I; filLt•.!frltru~ru'h rf_rnpdtupff"'-J'i,bpfro uuru•s•fu•J 

•m/rurt'i.L·rfr f,frJw'h •fpw, ppb'hp9 'hl.pl['"l'"9'i."' J t fun2"l' 7/•urur

~,.. ;, l!'h'l-C.w'hpursr"-.1: "i.ru ru'l_wmmJ I; Jb.,_ m•/J'"l u/•um£Jfr pur'I_

J w /lfrrf_ J pwC.wlqruJ j!'hhpp 'i'b'lw9J ur'h f.. t:.wlJ w'h t._bprf w"mp6.ru'il

'hbrr• p'hnr"2"'l •pnpdbppf] umrus•l"'l (rlqw~w'j, urql'"l'j,/,pf! C.fr2"l"'
w'br,r,,.,Jbzmm.filtm'irfrg: 

•IJ.-6.w~p '1-frw'lf''"Jf' ii.fr2ur tfhpfn'-Jhl"'- Jpp_n,']n•f t:.'hrupwqnp I; 

"P"2Ll 'hwl.. .lfrw::.rut1wd-.p'h£-pf•b •fliprupLpn'l ,ew'hrul/w~,.,'h £ nprul/ru• 

~w'h 9"'-9w'i.fr2'hbpf!t lJ.!uUf£u, .lfr,ut:.wlqwJ.pp ~w'I.Jfr'h t:.wrlurUf•u-

. mruufutu'i.n'l ~bmfrs mrupqruJ m'l'l'udfrq 7Jfr t:.tUmllt.!nq 'IP"''If'ru.lfr 

lP~'iP'1-'"- 11P £ 11"lP'I""'fr 'IJ£pfr r;.£, "f'"?-'fm.J b'h JfrruC.ruttfrud-.pfr 

ut'h'lwsJ,,.'j, u~'I.PP £ qbrr_p p_bpJwumpl.w'b'hbpf!: 1-frw'lr'u.!fry bri.-
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P'"I"LJ' UUJ.puuu~ mlulw'f uwb['f! '.wJ'•~"'_UIUIIU u{u•uhiiLJ h'b w'hu•/t
J'n'h/t "'1'1-"'.P"P l'l,.,£''1"'9"'~ .,_L'h'lr/tm'bbp/t'iu 

t;p~IIL ~ tu'lbr/t J'pwrfeuJ" UJ'hUI~ "'_'b'IIU !JIILJ'pg UIIIIIU91.trrr_ 

'bJ'tu'b ""'l'"'~"'"'rw'b l;•furlt~urM"'~"''b I; ~NjtfnlJ'1 /tu~ "'1'1-
"1./tu/t Uut{'NdiUWLpUI IlL "iJb,'J"'f J'pul;IU["IU~ ,J!{/ I;.J.mb~ut,~UI-

/IIU'iJl flLrb.ril 1 t4_urb/[mp/[m//rub J'p1Ut:,U1[4_mJ.[!'iJ nL'iJp "J'iJ'l-w!J-

J'w'h J'/twl'h J'b~ ~I'P"'f•~mf1,,.'b r_hrJ'"'""'Pl.w'b J. 'bbr~"'l"'9'b,.J I; 
bpiJnL J'hmw'l'hbpp ~UIIf •'/> '"'lhf'P ,fh/(l! J'JitLufo Jb'l r.wqwuw P"'l"'rfr 

pmz{u.J.•n~ rfb{um'bf,/lw(l"'1' fumll"il"'-P'I' If /tm\•ut.J. ,J .J!'bbp/t "'"-l"'l 

~, ~ . 6. 4() ',, , Sh "1'-"[I~L'luut,_~'l ,{~Uir,u,ltfw~p~ 
,f J. ~ [1116/WpnL~&rrnr.pwls: 

u/tumh•f/t .J./tluu~{> 'I:P'"'lP""fpy hi'/""" 1;, np ''!""' ,fp,.r.wl.J.uu1-.p

ls£l,-;, nL'iJh'iJ Uf_'iJif'U!JJ"m'b bf'/f"'· ~t•purp~w~m'iJ p__b{,,{ UIUutpf.UI'j,, f!h'l

np11LJ' umnpp'h ~r/tm/tlt•u~w'b p_L[,.f,uum/•f.,u'hl! r.wumwrnnL'h I;!.. t:.wJ

(!'h~'bnuf I; 1;4_ m h~m /t~·"~'"'i' ,f /twt. w t•/ u•~ J!P "'.'b '1-"'.'1 J "'';, ~p /t~n/t~w~w'b 
2_hpJ'tuum/tluu'b/t t:.bm, fwll rfbr•/r'b ~pfrmfrftm~m'h 2_bpJwumpl."''h'hhpp 

"'"'rpbp P'"'l"''ll'"L{rll'"'i, """''""l'fw~ .p'bbrf• r,..,,r wr mwrphp b'b J, 

rul'h.p•u'i, •u.J.hLir pwr•J.p, "l'J!'"'b J"pmt:.mr.J.•u~.pfr pw'lw'1-£'"L/!InL'ilf!' 

t:.bnnL I; !;.J.mb~tnp~UI~UJ'h J"fnuf.r"L'f"'J.[!p pw'l'"'IP"L/![•n'hp!JI 
18 

/>'btUJ.bu grn19 h'b ~n.J.bt t:.h~nru'l""'"Lf!JnL'il'hbrl!• "'1'1 hp~"'
~r/turHw~w'h r_brJ"wmn/tl.w'b'hbr/t /t'ilu•hr.J."'l"'-" utb'l/t t nL'hh'hnuf 

J .u.prrLr J'lunw'l'bhr/ts' J' pwr.wl'fwd-,J!P ~,,r "l"'h"'b"''hbp/tg npl.l; Jb~/• 
fJ"•rb'lw!JnLJ I!• [!'b'l:nr•nJ J /t'b t/;1_urh~~nMw~.u'b Jpwf:.eut.J.wd-.J!'bhpnLJ", 

nr"'ii.J! '1:/t,.,,r,.,.rt- 1.r•" "'b'l"'"-"r"-"'J b'b C ~bm/t9 (13o/o Sbj 
~"'fu• 2_bpJwuwf-O.w'b"ilbp/t "'1'1- /r'ilmbpr{u•["LJ r.h'l"'-~ l"Ld-na.tfl/tg 

qwm.J.nLJ" I; J "'.J!"•r U[/r'h'l- ll"'Uf."'Pf!l l..bmf;1.mb~mM,.IIw'b JpwC.wl

•fu•~,J!'ilbpnLJ"1 npn'b.p '1-P"''lP""'P .J.r"' ~nh'lw'[nr1_"'d- b'b C ~hm/tg "''-' 

,~b'lnL// tmdm 1/!P9 "f'Uf.bu U[/r'b'l ~W'I. 11'1."'"'"" JIU.J!nLp w'iJmpJNZtf!l 

'it,_. 1. 100,.1 0Sb "l"'I'"'-'L..,t,_n'l J~~>~~wl'lou~l!/' 

J f•i[r"uml'"'-t,_"'"'-i'"''L ' 

l'Jr't."L 'l:''"l.P"LJ'h t"t J '".J!"Lr Jburw'l'i,bp/t Pl'"-rb'l"'!J"LJ I! ~z·u
rnL'h..,'L1/t Jp'bJ.b. DCE ""L/t'ln•uf.t 'lP6f!' 

*'"'r'l 1;, "P r.b'fnL'L,'-9 "'".J!'ILr Jhm"''l'i,hr/t 'l"'mJw'h "'."'u.

-6.w1Ln1. Jf-'i,ti;.J.mbllm/t~·u~w'i, J f•rur.wt.J.•ud- .J!'i,bp"'J, p_bpJ ruuurpl.w'i,/t 

w'hi!J,u'he 'l"L'lf!'i,[J"'!J• ~'£'"' 't.n'b!Jb'i,mi'IU9P"''b ~.p,.Jrnfu.J./t' r.h'lnL~ Jpw

r,,.Lt/.•ud-.J!"LJ ~"'_IU't.Uiup ~WUf_UI['P UJ.•upnL'iJIU"IILfiiJnl'iJf! lr 1 t:.b~nl.rupU1p• 
ltw-6./r w'b~npJ n'b/t r.wrwphr"''L"''i, .J!"''i,'u't.nL{JJnL'bf!, /tu't. t:.bml;qmb~m/t
"'"~'u'i, J pwf:.wi4."'d-.J!'itbrn'-J r.b'l"L~P Jbp_ 'LUJ."'"'""P w'bu•/tJ n'bfo "tiM• 
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'l'l,·"'ii-J"'('"'JJ,J}• '~"'llm/l"'''."'.-1' 'Jml'l, l'lrlmrnm /1 '!,'}" 

-nrt/J' "'-7'J l'l,"'leJ·wf ,,],/qjr '~"'1/m/Jm•lu ntjlmm 'l,.!f ·~ ml t{ruJujrmJ,,,~';J 
11 qlnnrfJutJ JJ 'I '7,!' rnJl.mrJI• r}IJ"''}t//• .jJ q•~if -f"' /• :m ': rn t/ J' 

1
r~J''I'} I(/ 

)('~ Jb :Gt}t~nr'ie} ,,]_7,J"',],..._, --. = --:-1rdutt 
• )!J so 

_/,
0 

:; 3ur_
7

1n 1/111!'"'':! m1qZurlu Jrt,rtrlp/mrl•f.f"'J"'':J •Jrl'I'!.'V"li/ mlJm'~ 
-mil' 11,t/j,.,1",!// 1J,fqLm</J lJ'"It'I'J '1 IJtr,tjln Ju ':'f btlnriJJ :•~'/ t~rlrJIJ,"tJ.:ft 
.jfl'{'m/•lm'Jm4l' JLurlpm rt,-() llm} '.jlrm1J 1,-w!.q': il-J{) •tjbm1J ltr~rJ'IH 1l-s(J 

S1 0 S! r J 
z,,,.,J., 'S">I = ]6 "1 >;J =so 

,iJ,f7,~,~wipj-wJ7,fmJm1 7nrf 'lm7'J 17,7 .rnur!'""''t Jml'm~ -:ul.?? 

~ uJu t1f J'ml eJmmml'-'!1'"'':! •J,'UJ J '"17,"'~.-l,rt,,] rJtf {""'''"'':J"'t/ J' -' iJ,/ '1'!,'1, ":~ p/ 
-"lll~mrt,mil l'l,t/imliUf .jJ1b"'</J ipnl''l'J '1 -1"1'/'ltt !'w'l7'~'~"'Jrlmln JmtJ•s 

-' ,. h' c., to; 117111JJ7 
IJ'7UIJ,DIII1nr~J'fl'l, t fi,UJ'""'fl,"' 111~' n• urt,nr-:",/)0"[ 'I ,,-_ 

nqln11J,'/ •Jrlu t1~.JJ'bm~ tJitnr</J iu~rjJ, :, J'''lt~rnnjnmrnmlnnrj'nl'j •r]ur'lll 

S IJ,n1J'Itl"''j "'-7':1 ""'"'l'l,.jlulo 'i!''"Jlun.Jo(, :Jml•m•lf 1)/n ~'9 1 17,"!'~
111

1'1,"' 
o_: Cfj ·'i JI7"J'bnr/l J'.,.iJJ,_'Ilr lml/m• Jrlu •il•pufp/"rrlll-l.mLmJ 'flJm1; 

7;,~:Z,'1 ':! 'mJim~n :; fihuG ilurqlt J '1,"' J'lfl'"~ "'-7~ '/fl. •Jn~u-b'//•lJif) 
,Jl'l}'utm') "''l'J tjJq('b •JJ'ntJbnrtJI. 1"'lrt,t/J' ftJir rt,"'lfmlJ,ulrtjJ 

-u':i :; J'7ujrJnru• ''1,'irt,"''}""'""'i'J,1J tjJ1,z,J, zJ3'fmrlnr':inrt/J' Jml/"" 
~ J'·w~muJnmrnmJ,mp 

•r~urmJirm•J Z. 

•/r,m:;>r/]• ifJq•(<l~mj./'"~"''lr C'(UJ•ifw,.m_J,.l,.mlr.• 

ilr-.""m'''H ifiP'I.?'Io ifJ'I".f"'rwm~ ·g ·~1. 

Sl fJ 9d 

-nt'j i]J, •fit/•ll!flt C'j 

1/ u 11J,t/ tJ !' tJ Jf'"Jbmrf-1. 

f'"l-Jqrl ru •8 ·lvl. 

:ru !'7'..,''"'J,fl1 

.Jrfn.'IJo .jJ-'Il'l,f"'/'ut"'';: 

t/rt,mfrn'j ~ Jnu}ulnrtu 

-m'J -£171 :ilrt,ml p/wrl/. 

-mLmJ rt,mlJntlln"~"'if' 
fi~t,nrJrt, 'f i/J-71'1,'1,

7
"1 p/ 

-mr-'1!' '!.'"~"'J'I''""l"'':: 
tJJ'Irt,IJ,'"Tp)mllmrt,mil' '/J 
_,

1
JJmrn tt,tJinrJ7umlf ,,/ 

-mnil J'm'J <}•l'lbnr</J "'
1
1 

, 1..7,., rn•l 1)wUr~nrJ' 
~J'flf, f'l?uJu J17"1f,"'"}t/mnnrJ"l'11 7m1Jrw Jnu3(!"'f' ~ 'II' . 
-mJ7u1 n.jlmm 17,'1 '1,'"1gwJulmrJrntt,') ,JJ.717,J'"'Jl.,tJL •Jf-Jtm)'}f• 

oc; 
d.~~hu11,unrnJ l'l,"'~m~rfr~nrnJ 'II' 

.jl'I,"J''/'"l'l,m "'I .jJmJ,m~ ,r/Jqbm<J: ru~J'I J'uhurbmT, '11,'1 1'7"1'1,"'-l.'!.J, 

11,•1/ru.jl JJ.711,if fmp1m~m{f' f"'B G.Jfb tJnmlr.jlun ::J:)G ( b 

zillJ,II J''i "'1'1,"' ,J'7llnm rmLqw ~HJ:) ~"" I bnr r/J lul,J?Jl/ 

"'IJ,,Ju iJJml111n~ lu~tJin :, ,f'7"1'1,"'7.mum litJp}hufw11pub7') J'"'~"""'J'mL 

-qu• G:)V 'i!'mJlmrtJI. 1nuJu-l.'!.il 'Jqrt,J''l"'""" ,,,pmbm1f~Jl/ IJ,'f r"''' 
-Gnunn Y/6'/r .jJ'Ifb :;J)(t •Jmu-£tj1u, '1 f!:)V •J,m-1.'/Mt/7 (rl 

: J'lll~~'~'}t/P •/tJI"'f wT ? IIJU'f~ bmt/:m.J J' '~9 !' m/"~'"L iJ,]'/1'1,3' f"'p1m~m•/ J' 

rlulurl ''!'"!"""'" rmptpnlu!,J JvJmrJ h''ifb "" '""""''tt/7 ( m 

'l'l,t/J7rt,rt,m1 e/7,6m~m J 

-lt'! iml1u''l~ 1ql.rt,m~ :, •Jlqrlnr't 
1
drt,'IJ'III nlm /wiqtr}'nrJI'I,"'"ils'~'J 

:j,u-lsJ-rnt~11TIJill 

r~mllmlitJ"'It'l"'r? 17,7 f"'rwmlnm6J~ iJJqlJ,L'I·•huTJ .jJm1Hml1 lrmlilr/P"' 

t'm Gm"Zmun. Jl7rtn!j6uJ In ·~m !'/} n.!tqJ~uTrl rt,mi-Jnrrt,•Jb~n 'Jlf"'""''I"'';J 

-h~rJ 'bqmnl'(l : 'T,"'Jmm?7UJmuuJ*tj I' tji! rn.fi1"'')"'t/ I' LuT,m l'I,'~~~J"'J, 

qs o ·,or '!."''"ti''""'~'IUJ/•:,7'f.1 !' f"'rJ"' :, Ghuli !'-."-t ·In 

: ''" lsJ "'IT,"""'' l'l,"'''"'"''ut 
-117"'/•:, •/,,lmJmrrru/m•';j 17,·7 f"'''"'"'J,"'6J~ ild'}rt,l''IJmlrl rt,•/Vrt,"'""' 

4•!,u,ru/wrt,m f"' fi ml. nnsm ~nr11,m J'"'P 1'1,"' J'fr'nrfr'IJ-,u1 J t~m~miJ,dlr/1'' 

r/u '·) IJ7111f"''l ?uJubJmh• BtJJu lr~nrJwm?·wJwnurJ*'}J' r/r!'{'m/rlm~m'/J' 

'"'""'rt, .,J,,Jr. qs 
0 

·oot '!."'''"'''"111'/'J""I•:,UJ'l~ -) f""'"'''J !'7"-9 ·~'1. 
: pui miJ•/ mil' I wJr:; 

1~7 J'711/1111mlnm6J'Z i/J7r~1111}Jisl'l,·'ll' rfJu 1ilt!IIJII}tnl'l,m u'/lmlJ :; uq-1. 

-rt,m"J lun<fJ ~-wli1.7r"' UJttrllJ,rn nqlr.Ju Jlluiflnq-lr nlm Ju 'ru'1,m'l'1, :; 

J•·mJ•J,I'JJnr m 6tJ1 tnJmw~·wJmu •J•i7t~il' f"'rl"''J"uf I' l'l,"'~"'ltr/"''17'" /··~ 

-lrt,'/ p 11,""1-r"UJ!puJ,,, t}./!]1'1,;! (''"'""'':t'mf !' IJ,"'ltnrlttJurlnm/• ~"''1~ :Jml•, ~ 
-•/urltqrnl-:j 17,7 J'wJ•mnrlnm"JJJ rwlnr-bmu•~t·~ if,~uJu ,G,fJq,~urtj•l-ltrt,q£ 

t}Jm!Jlnt'J rhu;J'ntjl fmfr'm'JtiiJim J'~uJb~n t/'1,rJ1ft rml111hnrJ/ n.mJ7Utn 

_,,_,,,,"'II "J '} f7,il' {'"',.I m 'J""' J' IJ,171~ml;'/ur? ,,m/• ~ r rt,'/ J' pu II" In nl'fl 

1rn•huudpuJmn t~m~m~tJ"'*'Impj tJ/16nrwu/1 J"'J'"'':t tJnmp 

Um .Ji!rnr/rlm'Jmt/1' "'I '~"'1'1'1, rfn'lh'uJJ, 1~mplind•17,1n .jitfmJt1m'iJm.JJ' 

l'I,"''I"'~'Jrnlr7m/•1 "'IJ,"'P)IJ,iJ/1 iJJ'-,"6"'1,~/n .jnnrr Um tJitf'"'r'"'')"ufJ' 

'I t}urnm 1rt,•}lnuJiimrl•.,tt,qfirt,ult (qS 0Jofl"1) '/J'bm~ 1'1,"'11"'?•/m~•fmp:, 

t}rJnwm/lln'j* '1,""}/imJmrt,•Jfirt,ult '/PJi~"fml *7"1J'I'J fmGmrt,!' !''"1'1,"'"} 

-.J•"""'l'J'I"'J nf'{l :illqrt,trn•'j (8!:'f(;') tt,.jrt,nrytJurnmpJql. '7,"'/JmiJrfuujJIJ 

11,tjJurnn •t"""irt,•/r r/p~n.rt,711Jnr'Zit uql,.hlm l'l,"q6uJJ, IJ,"'J'6mltr/J7111:J 

1i1rt,•u1f}-.,~mlr_mt't rt,nrl/mJqdn.rlm':i r]Jm'lttnrll '/ym'J "'I ilq_.wleJllllf"'IJ,~uJ 
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2. 1/MJ.fU.{'l.U.'Ufltbf'lo 'i,J.rilJ.IIf• 'f.J.U'J.f'U.liL: UBL 'J.b,"/ll> 
WliU.f', bf'P IJflll,flLbLStbf't: </JIIbU.'f.U.f'21J.PIJ.f' ~f'lo'i, (flM1ol,fll>U 

1/i "1/o'L'f. 'l.l•riiJ.ltfl/oll 

,.. mwrpbrn'-1"1'''-iJ 'h·ufunf''l- '1-lr~.pP!J• IUJU wp"fp 1./oi.w~Jr 
<J/IIU'ff'UI,/(! r:.,u.fw"fiUUIIUUpUMr,ll,_,f I; IUJ'iJ .fpw'>wt1Wt}.jl'j,f#f'p'fll nrn'fl9 

t1mf"f.niJ/Iiun'bbp(! lf'"f'"'l fl'i, tf"'fu'"'l"'f'd."'P'"f' Lrl-1 l"'-J-1.bt "l Jfr

"' Jb r:.lr'l"'-~· ,., Ill.. "l,.iJ'l- 1f.i.w~nL.! I lJ.,rJ'bou~w'b urf.UJ.M orfr'b•ull t 
'bkr~"'lw!J'ilnd "l'l'ild.p £. 'bMirtf. .!pw'>wt1.wtl .e'hhrf. 1Jrf.-~p 'fpw

-'lf''""r• "f'l! pkr1.wJ- I; 'b~. 9-nuft 

U.1u ~wf''lP •[pi.w~p '1-Pw'lf'w.lt-, f.'ht"lbu 'bwl... P"L"r .!Jnw
'iJkrf., tw'"'"-!/Jw'b "~'l.P"'-'b.el! 'i,,,_,'i,'i, t: Uru~wJ'b, f.'ht"lhu rnbuf.m.! 

J,'bJl 1 'IPw'lf"""P wrmw.J!p'b urlru.J!l! P"l"f'"1.f.'b mwrpbr1.nuf f; 'ilou

t-mr'l- '1Pw'lrw.fp mbu.ep!J' flpnzou~,. 'l_lip.ftuumpi.rn'iJn,_J UJ_b'fwbnL.! 

h'b JpwJ'b J"'.J!"'-f' .!Lmou'f'bbre' "l'lf.'bJ.e (1083°) £. bp~bll! (1452~), 

II p11mb.! p P"l"f' .!p•ur..u11.wtl .J!'i.urf. Pl"'-f'b'l"'!J" .,'i, "lf'"!lbu'b l!'b

[rlru'bn,_J I; lrr~"'- 'uwf.wM•u~w'i, r_lrrt!wumpf.,u'b'burf. p'bmbr1.wtm.f. 

ACB tf.¥1.P'l-'"-"P 'ltlpy P"'rJ.r .!p•u'.mt1.wJ.el! 'bnf't-!1 'l"''i11/"' J 

t- Jf.wulrn. r.t.'l,,_,, l"'-J-m!frlf. •tf.i.oull"'-"' {M1P'I"'-"P t.. ADB ,,_ 
Lt-'1-"'-"P 'lJ-brf. ,fpr_p 'lbr,r.,,,,pf.u/i,wJp'h p'bmbrtJ"'Ll! r:.u,Jw"lw

uuuufuw'bn,_J t- "l'l'bd.p 1.. 'hf.~blft .!t-m"lm lmtlrr'-Jfilt- l'l"'f'h'l"'!/'fu•b 

"if'"!Jbupbt IIJ'b'I'"!J,f,,'i, "lf'"!lbu'b Jutftup•mfnuf t- unt/t'l-11L"P 'fJp'it r>ou

Jw~UIUtW/1/Uoubn'f 'l.br.!•.uuwfdiou'i.'h£-pm J', l.f'p '""P"'ll. '>b'l"'-~ [nL

'~"'-Ifill! 1.lrrwaf.,fut[,,_.f {· ~,,/ "i"~'l.'bm'bbpp "lP'i,'l- l"'-J",_Jfilt-t fl '-f'hJ'b 

lt-~1P'1"'-"P .,_llp9 pwrd.r ,,,._'i,b'i.IU'bJl .!p•ut'b .!1.~ tf.w'l. --f.h'l"'-~ l,.__ 

,t,._,p, tf.lt•IP'l-"'-"P b ""LP'l-"'-"P .,_J-bpp Jt-?.lt' Lr~"'· :f>•u'l- f.b'lmfl 

l"'-J"'-Ifil £. "i/''b'l l"'·tlmtfrl, un£1''1-"'-"" 'l'~"!J ymJ' ,fh/1 fPw'l-.!Jrw
ltbn. "iP'i,'l l"'-t}",_lfl: 

•l.lrrknL.f b2_t[lUJ (tr. 6 ) Uf,.b'l- (IILt}U<Jfilt- IUn.IUbd.'i,wr:.IUW-

j[fiLPJnLbbkf't-!1 Ul~'bbpf .. t 1 nr IUJII"i""" """'""'t""'J.J!~'"f'"'-" "l 

.tt- uwr"'-~"',.r"'lft'b f""7'"'1-rf.t'hlrr tfo'hbt th'h ~u·r"'l' u.l""lP"t

~f.'b'l- Jf.,.,t:. .. ,1tJ·ull .J!P uwrn..t1mmr•u'h 'IP"'htf.u ~·"r"'l h'bJl r:.w
.tn'ltJbt, "I' btU 'b.! ...,'i,,f"'-.1 t- "'".J!"'-f' rfhu•w•IP i)u,mp~mJf•'b '""r"'-~

'"'"·f'"'IP'i,' Uwll"'J~' .!p"'r.'"ttJ•ull.J!t- ll'"'lJ'nuf ~'i,'l-'"9,/w'i, p_l•r•fouu
urt-f.w'b'blrrf. p'burlrp•f"'l"'-" ~nJ"lniJJ.'bm'i.brf. uuuppbr ~n'byb'i,urrtu

St-w'i.brf. "fUIUti.wn.nt[ umrndt"'""f'iu'b npnz. 'IJ,''l.efi,.,,_J UIII.IU'bd.'bw

r,.,,,lt.~ mbu.{! /; f!biJ:IIL~InL.f J, .fpru/b W('UIUIJ!p'iJt-!/l "'Jl "[ fJfr 
-f.rnfillwJp, "'"'f'Pirr•fm.J t- .!w.J!"'-P J'kmw'lf. unaf_nr•"~"''i, l;r.urnp~wJf.'h 
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t;burn "'.P'i.'f ln~d-"LJfiJC umw'i.nul t" ~·uqJ'fr p'i.npnz ~/t.! Jtu•~•u'i. .wi.~ 
r,.,.,,f,,,bn.n .. pln .. i., nre ~nt!fnuf t 'fb"'l'ff'P'""'Jfr'i. ~wJ' .!lrP_ptn .. rh

IJ.'"lP"ii tMtf,.,sJtwr 1-bi.'1rP"''"t/t'l.. tfr~tfwsfrw'i. ~wrht/t t 'qh~ 
r•us'i.bt J'p.ur.rultf,.,J l!f! Ulr[P'fltLU/t '1,) Jt'b J' nur thrJ' .uuurJtfuu'i.'i.ltpnLJ' 

Ar~wrrurnl.. ur ru.ews'bltt'"1' U.n "'.f'"9hurr4_ r.wt.."'lrf.n .. J' t 1_1trws'i.h L 
J'pwr.wttf"'Jl!Jt .efrJ'Jt.u~w'b ,.,i,f,,J'wultn.nLfiJlnL"ii(! £. uurw'i.w{ J'pwubn 

"/.P'r;.'f [N~,)IILJfiJP urnpn~~UJft~{' 111 1 lr('(! ifJ'w'ii1_nLJ' t J'MI~trl.(' .fburw'l~ 

'i.brfr r.wurfr~wtfr'ii ""'f'" .. II"'"Lf'wlfr'br 1-h'i.'l-rfrurwt~'ii t/t~1_wsfrw'i. 
wt[h[/t 9WJU1trL'ii t 1UptnwC:.wtm1_nL./ WJif J'pmr.lu[1_tUJ,j!'iiarnr.J', nrnif,, 
JJ/t-6w~/t '1frw'lr'"J"iibr/t lP~1/rr1n&.u/t b ""lP'f•uuJt 'l,)hr/t J'/t1,/t uuu~ 

1.,tt, .. p1 .... ile J'hJ l,;r 

1/,I""'.P"""-• "'.fr'b'1 tm.Jn .. lfil ~·uqJ'n'l J'p,,r...,t1_•uJ~'iiltrJt utnrnL~
mn~r"''b ~~~~f'"'l t tJti.bl r.,rnfr~wtfr'i., hfillt r.wwM"iiltrnLJ' ~n'i.sbi.

"'f''"9P"''ii wJ'bi.nLplt,e 'bn&.Jil'i. t, 't'"J' 'lbi.'l-rfrmwtfri., bfiJb urh'lfr t 
m.'i.b9bl J'/tp_pJnL{'b'l'"!P'b ( '1-h'i.'l_ppurwJfr'ii) tfrll'/'"9Pw: t~. 11-nLJ' pbp-

4_wd- b'i. "'P"ii'l-l" .. tt" .. Jfil/t r,.,,,fr~"'IPi. { w) t. '1-bi.'l-rP"'"'t/t'ii ( p) euw
rn .. ~uwLrw'iibre S b-8i J'pwr.., t1_"',) ,j!'i.brfr r,.,J' "'f'' 

.1. UI•U.H/.l.'l,Uu·m,IJN• •{/>AUt,/> 'J.ftl/.9-I'U.UC U.Ot 'J.b'llflfll>ll', 
l.Jf'P "1/>'i'J. •{l•il"U.IJIIl•U r,nll'"JflLI;'iStbrt fll>tbt 

UU.WU.tfi..Pit..r, (flM!bf.l•fl/>~Bfll>t 

U'Jtm'-wttf•u•}.e'i.lirfr t[/tf.•ultfr "'I" '1-P"''IrwJ'e plzr4_m,) t 'ill(• 12- , .. J', 

IJ.Ju u•/tU(/t '1P'"'lf''"J"bbpr. f!'i.'l-'lf'll1_nLJ' hi. "'f'"'"''l-f''"~wi. J'/,,) 

1.zw'itwl[n .. ftltn&.'ii , .. ifbsn'l Fe-C, Al·CU k w_u ufrumkJ"bkr/t f'"'f''f 

'lP"''lrwJ"bbrfr J'hl' 
l•i.t"'.hu urhui.nLJ' £'iiJ! 1 "'J""'b'l bu ACB lP~1fr'fnL•t/t '1~/•9 

p•urtlr 'l"''btf,~J' t •f/tmubr.. r.lul"L~ l, .. J, .. Jfil/t .,,.,r,.,r,,'r;.er 

ADCEB 'lfrtte ,,t/t'I-"'"P '!L'J'i. t· £. r.,..J'..,"l'""'"'"'""'i." .. J' 
t "'.'b'1'".'1J'w'i. •fbf'lfr r_bt•J',.,,,,,(,,,i,'r;.brfri.r DCE f.nr/tqn'i.w

Jl'"'b 'lfrJe' t"t[mM;urfrq,..,f["'i. pn{um'1wrt1J',,if 'lfr,)'b t, P"~ C ~lmre' 
I,; 1_rnh~mfrlt"'~'ui. ltburi. l,;t 1/,l""'.P"""-' t[fr6w~/t WJ" 'Ifrw'lrw.!ft 0 £. 
E. ~burbrn1_ ,.,,r,,f,'r;.,,,J,w~1_wJ ,f/ry/t'i. J',.,,f! frr urhul!n1 i.J'w'btJ.nLJ' 

.1,;- wnw'lfr ~"'r'lfr '1-Pw'lf''"J'fr'br ~burluup•up, "'.'i.'l-wsJ'"'~' "lf'"9bue 

"'l" J',.,,, .. J' "fb"'l! I,; •u1_•urur1_/t hr~f/>'"'l'"JP'ii J'h/uw'i.Jt~ru~w'b 
/!'wll"iinLr'1P IUrf.IUt_IU9trLJ'n1_1 D ~ltm/ts '1-lt"lfr a.,,, £. 4_1tr, ,._ E ~ltur/ts 
'1-bU(/t Wt_ /.. ·l"r ei.~wd- .,,r.J'w'i.'bbrnLJ' 'IP'"'lr"'"" urhu,ee 'b.!w'b

"-mJ' t "r~r"f''l- 't"'r'IP 'IP'"'ff''"J'fr'i, lltufr'i..c'ii, 'I-P"''lf' 111.!/t wl" 
2(\ 
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+mfrn/tuu.!e ~mfr-1_w.! p_lrr.!.aumfr-6-wi.fr q. .. .p .. [u"•"frs mh11_/t t" ,,'i,b

'j,,,J DF b. EG ~nphpntJ.: U.Juurb'lfr9 llf"'{''l 1;, "{' llf'j,'l-"'9JLU'is "f{'"-

9bun•J l'_ lrr.! w u mfr£.wi.ft w'isf[J tu'it "iu.m£.mn.n</. J. lt ~ "'fri.'l- l"'t),, Jfi'

'i.brl! f[rnLd kh nrnz +nfr-w'fiUfrd.nuf'isbr' 'isrw'issfr!J 'fiUUitJ.n..f I; 

l"'d'i.tu.! f[nJ"ini.bi.mfr Jfr .fwu(!l ~.ui.fr "I' ::1. 11{./r'i.'l lnL.!n•ffJnLd 

"'J'l-"i.frufr'iJ ~ "ffri.'l- lnLJn•JJdb ~-, fruf[ ~ "ffr'istf l"L<}nLJ{1n.J UIJ'/ 11/P"P'iJ 

a "'.ftis'l- l"'-dltLJP'~~ 1;, W"fW IU<l1112fri.fry 'l'lwmtJ.fr ? "ffrb'l- l''")"•!fJl!• 

fruf[ brlfr"r'l-frs' a "i.fri.'l- l"'J"•IPl!' l>i.t"ihu mbu'i.nLJ Li.J!, ulfri.'l

L"L.!n•Jf.lfrs •un.mp_m'i.nul bi. iJ,,. 'isJn•[tlfr Pl"'rb'li.br, mu ~br"f• 

urb'lfr I; nt'itb'isnLd PJ"·rL'l'"!J'fw'i. "11'"9/.u, "{'{! fr mwrrbrtiL{iiJnLb 

tun.wy_il•utfr'iJ PJ'"rb'lw!JJ,u'i. "f{'"9lrufr, brp "'fr'i"l: .fwJ•.fl•fr Pt"•
rlnli.br'is Ulnwp_LU'ismJ l;frh r..JulnL~P .'J• ~"2'[m.J t Lr'w"r'l'"tfr'it: U.n 

~w"imt19 ,,.fi!Jw.!p "'fri.'l- f"L.!m J!ili.Lrfrs quwrtJ.w<} :jHu'fkre 'IP'"'lrw.!fr 

tJ.rw 'itzruhtulttJ.•u<> hi. :t "t•lft•· f._ ~ lrr~r' '· 1.. ? "'l'i.'l- l"'-'~n•J[Ji.hrfr 
IMJU"fpufr mtur'"l"'-')m.lf(! dfr5rt.lt tJ.Lrp_ l_P f!'i.pwi.r~LJI f:brrfwJ- rJfr
-6_,uiJp 'ffrtu'frUitfp!J hrfrtrllf t, nr nrnz p_b('JIUU111fr£.w'i.'iskrfr "fWJ

tf IUi.i.brtiL.f IIJ J'f "ffr'~~'f l''Lr) lfLJJtl'i.brfr r.,u'fb,'jtJ'wi. mur..rf Uli.i.brf! fl('n;:_-

1_mJ' 1/i, F k 0 ~bmlrrm[: flLrbJi., '1-P'"'lf'"'"fr DF lt EO 'lohre 

p'ilnt'"Z"'-J b'it a lt ~ "lfr'i.'l- l"tr>u•Ifili.bl'fr r..w'lb!J.!wi. umr.J"'i.'bbrl! 

"'"'rrbr pbr,fwuurp-6-ru'is'i.brn•J, uLUmfr lt ltnt<f,,.J b'it "'P'~~'l- l"'-

rhiLJ[Jfr .fwu'isw~fr uuur•utnu)Jw'i. 'l<>br: lllu mJbi.mJ t "f'ltJ.r .u'i.ru~ 

tJ.nr•Ju•.f mli., "I' D lt E 1/bud•l'"'' uru'>.!w'i.rutfrwlJ'/""~ 'ffrLU'fJ""Jfr 

Jfrp_[.'i, JruumJ Jfr•u:.rul1_"'J.f'i.brft ''li.'1w9uL.!fry r..burn .!Jri.tl;r{urb'f.

mfr'fwf[w'is J frwr.rultJ.w.!.e'itbrn•J pmsfr 1;1.mbii"'PY'"Jfr9 IL •utJ.Ll!J"'·~ :£ 

/f>wqp[j wn4w /; 1 "('"f./,U uurrrrL~mn•rwJfrh pw'f"''ff'frf, lltUft ? hrftf'• 

:f>•uq[!, fruf[ r..bml;tJmbf[mfrlJwf[w'i. Jf•wr.•ul'Jw<>.[!'i.brr"J {"u9[' ttJ.rnkllmf•
IIU1Jfr9 k p :Jlw'lfrs' 'iswlt a brill'. lf.>•u'lf!' 

4. ll'JoU.ru.~ t/.UU"f/Jo lJ,Jozili.''Jo 'WU.'J.I'UU'C I!Jt;f'JoSb"SJolr7J."U.t. 
</>fl AIU.'HJ.r!J. Till. f. O.fl-'l U.Bfl /til'S Ut. 'J.f; 'lJ fl n 1•11' 

11.1u trur'lfr .rfr.ut.."'l'[wJ-~'iJhrfr •[fr6.w11fr 'lfr"''f{'"'.rl! phrtJ.w.! 
I; i,~, 1,1-IILJ'I 

IJ.1u 'ff'w'fr'udf! r..ru.!•u"f"'""uuJuw'i.nuf I; "'l~' .!frwf.wL•fu'JJr 
i.brfris, "t'".-,!l ~,,/ "i."'isLhmilkre r..b'lm/1 1_/rb.·u~nLJ t/tnfuw'l"'rd.wp•ur 

tfrmJfri. l'"J-'["'-J b'it Jb/Jl! Jlnwfr rfbp_, llf.P'j,'l- •/Jrf..m~nLd .fwu'i.m~fr 

l"'-JhtfrnLfi'J"''it . b'is '1-rulrnrnuf lt PJ"'·I'LII_wyd'w'i. "il'".'!bun•J ~rmuf 
bi, "i.bt'P"'L~wfr~m'f•ui. tJ•nfu"''l-"'rJ.uuf 1 "{'l'. l;r(wb'fmfr~m~ru'iJ •frn/u•u
'1-"'rJ.,f,u'is ~,f,u'i, mb'lfr I; ,.'i,/,~muf r..wumuun,L'i. y_br.!""'"'"t;."'i.'i.Lr[' 
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c c ,_ J /, r..hmlt!"P'"I'• 4_ft£.mlffr '1-P"''tr"'"fr 1.r"' •urur"'~ 
1Ufd1UUUU('fJL 1 ' 

;:.,. wl rrLd t r..nrfr'lnism~ouis 'IJfr r.,"'mtJ.•udn'i.' 
J '.,,,, 13-nuf phrtJ.wJ 'lfr"''lrwtifry mh .. i.nuf b'iJ,e, nr 'lfru.-

• f , .. ..,r.,,fmi.i.bpnLJ 'l"!"''iJmJ b'iJ aiL ~ "'fr'i.'l- tn•JnLJP-
•uuf/r aw u IL utp_ J Q A 

~lh ' A ,,,.r llf"'j,b'iJwfr ~ntz.!f•s B ~n.fll{_n'i.hi.urfr "it is,_ l"L nLJt•l! 

,51! ni.b'iJmfr .!bt {a) J, B ~nd"fn'i.b'i.rnfr ~"'l.lfrs A ~nJ"in'i.bismfr 
~ J.CII{. J. a B !JnJ"fn'i.lt'iJmfr ,fbp_ (~ )l U.tu '1-b"'J!"L" ltu "'.fris'l- L"L-
"f.t•U'f£"LU11LJtvf! I J is ,/ 

IJ'j,b fr Jfr t. uhrltmfnr•[wJ t r..nrf•qnisut~mis abp 'f n</. p "r"Z'l."'l 
r)IILfl' J r ul'_ . /I C - Wfll ai.J{!I I. UIUirrhrmfdtnLil t1.mb~m/tf[UI~UI'iJ 
mluzw "'"f!' '"l"'lu ,. -zl' t• 

R 

I 

I 'IJ f't:r; 

1 tnc_•n!!p-~ 

'(,/[• 13. ·~[rt;w~J• 'lfr"''fl'w'l/! ufU~,(,.,'I.fUJJ•"L 
"lfr'l.'l l'JLJnLJP"hlspfr 1.. ullrpJunb~ur[rlfwlfru'l. 
.f•nfuw•twi•J.Jw'b w,.~wJn'-PJ"''j, 'lb"ll!"._./ 1 

.f_m/r-w•f"'l'il.f ouil 'lr> /•9, tfr 
t, 111 J 111"fwurwufutui.ntJ "ff!'i.

'1-Uif/Jou'i. wtf b'i.wyru.! r p_hr

tfmuurfr£.m'i.f·'i.· 'i.w diU.J!"'-{' 
A J, B 11nJ"f"~lsismMsr/r 
"i'i.'J."'fJJ,11'j, ~brti mrrurft6.w'i.

'j,/,r['9 yw<>r j_l;. wu mbrtm• 

•Jnr</."'-" t "'l'l- ybr.!utumfr

{.,u~,'i.Lrfr J!tfL' l/.~w '"lu 
'1Jfris f,rud m"iuwrutu{uw'i.nll_ 

thr.! mmnfr£.w'i.'i.brnLJ I; mh

rz/• ,.ilL ism.J "'LrfronhiJ"'f'/1'"

/lw~• •frnf""''l'"{'il"•Jcr ll.!'f 

1Jrii/IIIU'fUIItfld 1Uh l;nr.[J JIILi.(! 

J1w 1LU'i.n<d I; 'iJrm'i.mJ, "{' 

.. IJ'lril•ul,w'iJ zrl"'r;,,._,r tlttLtll

t"'Y'"r) (]. uJpiJ'J [IIL,)Ill tflf. (, 

2. ('?_ rll"fiUUin 'l tf'i.tU!JR 1"/-UI tftis 

;.b 'l"'-~P 1frn Juw 'l'lb ~~ ,.p J'" 'j, 

r..LrUILw'itJ'"'' 'l"J'u'i.m.! t" 'j,"l' 
~ "'P'~~'I t"•<>n•tf1f!: lll'l- tfwfruu'l-rurJ.,L{Jtn•ile 'L'"l'btfr I; u•rmtur..mtmht 

f.bmlt J"'l ~bf'"i.' 
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t~n~lu!,mp 'p-.u-JG•J7•Jn ,dqJJmm tim Jpm1p}-.uljm~mil' JqJJmur "'1"'~ 

11,'1 p-.u~m•puJmln iJJq'!,il'fm/r1"''J"'1!' ,1,.. B1•!.rm'1f"' 1Bm:J 

1Jq'!,'!,-.ulnu·l If_,!] p-.uflu/1 iJJ'I~il' fmpl"''J . 

-mqp q_,11m~fm'1f"'•e/m'JJ'I bul/"''!,-.uJm'" ~1fmn/{'m -J1-7P"' G-J-
0
/o0'6 

:Oj 0'?: YfSif..V!' -1 p-.upbtn1/ ilq_,-.uTeJ-.u~mq_,-.uJm'" -/'!,f"''1fm 6'11' -J•Iu 0 . 
ti}iJ' f"'J•lm<;mqp ~11m~t.f"'"Jfm-p}m11J7 q_,Ym p-.uplu~ "I mm.,l.ufb 

:i1J!(q_,'!,-.u1£l·w/lm"''J q_,m~mq_, 

-r-I'J qJ_7,_,if·fmf1m<;"'-/!' l.Tm -, p-wi:uJuq_,J il'!.1f"''1fTI q ~'!.-If"'"/ 
-{'rn ilmt!,f{lf.."'" pulj Ju 'JJm~m'!,'/J'm G q_,uJu '~7 J'l~il' fmpl "''J"'-/ J' 4J7~ 
-rffmpq_,-.•mnJ Jl,.. -., qp}n~l/J7 .1~-.ub-'"l "' .Jm,...,b.,{b tt1~-.ub 

--.u? "] Jmm,bu'" ,iJ,Iqp}-.uf~ ~m~m'!.'ilmq_,qil'qp '!,1-.uilmJmiJ"'~ p-.u~ 

-mlfm"''" If.. 'I 1!,-/il' Jm"i: qJq '!,if f"'P1"'';;111-/ J' ~q1 "''!,fm''ifm-£lm~J !J 
,,],/ '1'!. 

-n!JiiuJ'" '!."'J'~ml: !' ~qlmpJ76 qJq•!,il'fmpltn'Jm-/J' l.im -.ulm'!,m~nm': 
pmJ q1qJrm •J'Jml.~mpo~ p-.u1mbmm_7'J iJJ,. <i}~-.u1p}-•uf-.u1J•IP 

1J•mJbm11. q~"'"JVP qJqq_,il'fm/dm'::"'-/1' ~q1m~f""t/{'m-pjm~J7 buG 

-q'!,-.u '!,-.ulpj-.u~"''!,"'Zif.. f7J' p-.ul,..~-Jq_,n/-7m 'I p-.upJqJ -.,Jum fl 

'i'Tmyy]o JJ,·•uuofllt~mUIJm 'l."'r-('"'ulmJ 

-muo ]oyJ1 'it/hu-v,u1 I.'I.Y{J; "9T •h 

... 
i ~ 
~-----------------, 

~ 
~~--------------~? 

c.: 
s "'::J-

~ 
~ 

_-,.,~ml,mJb -t•"'pJqJ r-.uo 

_J7p qil'Jb lqpurl.o "..'1 l.uJmlj 

i],]q'!,bupJil'Jil'mmq'J "7 pwp 

-~mJm~~'ll' q? 6qp ~mlp} 
--.uurmnJI:m mf1um .JGJm'J ,.1'(1 

t{ilil'~qJo qpu~m~J-.utl) Jmp 

·"''J ~mpnJutpu-J• qJq~'!,·wT£1 
--.u~mm'J ~m~m~q~nr'1'11' '1 

~m~mfJ-Jb-J</J qJq~il' f"'/'1"'':1 

-mqp J'IJJmm 1lfpl.m~ Jv'!. 

-~-.ul pJwtpm 7 m~qJo 1 ql.q "I 

-mm'J 

Jupmd"'~'J fruBu1qp ~mT£1-.uJ 
--/"""IJP un-. u qJ '1'1/J"'Jl. ,,1. 
q~m"J-Jfr t Gq~"'Jf, qGnr:J 

tilpqumqn 4J'l~il'fm/•1m':mqp ~11m'!,fm'1fm-eJm~Jlf "'1'""'11 

~ BvJ'l'!.-I"'J'"UTI rp-.ufJub -.uJqJqn•'YJ-,un-.u q_,Jl{'1R"'Jbnr1l. 

tr. 
.l}lf""J-/Jr 4J'I'Y11mn1n LuG7q_,-.u il''lpJm f'l!' J/17/rn• l'".,'lf,."'~"'lf,.fJub 
•l.JmJ -J1'1Jr"' 4~-.u ~-,uf£1-.u~"'lf,."'Z~ Ju'IJm~ ilp-iuf-.u1JqJr 4Jqq_, 

./1"'"7m q_,m~m'!R'i'J 4J'I'YI"'Jb,..4-£ -~~my. 'if •JJ7q_,i!' f"'P'"''J"''i JJ 

* * * 
tpu1mpqnJn s+v::.'ll '-7"''"'':/"'m 

Jm 'I qi7Jm~ .Jp-.u-ptlmbm '4u,P nl71 :ill.J-.uq_,»mnJ ~-/1~n1.1um~qmp"/ 

4J7'!,
111

'!,71f.."'" !'"~ ij "] \f ~ p-.uJ•Gmurn purfq_,nr'J"'7'J 4Ju '~"'J'f>ulmJ 
-mm pq•ll '1 p-.up1/Jme}q_,7 J'7"1f.."''J1mnm pJq"G buq_,"''"""'"'"'lnrn J'"''J 

~t,t/('b >jOd iliJ1-.uf!-.u1 l.q_,E}'" r f"'fGmurn uur'I'J B1p-.uGnr11'1J-.u1J q_,mll 

-m'!,Jb~n bqmnln :p-•u-9r ·~q_, f,..JrJm 'I Gi-.uG "'J/, 1rrnJI."'1" 111 
-n~y.qp ilp-.um1"''J"'mJ, '!,mJ'f7u1mJmm f4J1 1£11-.uf-.ul l.q_,'il/1 

'"..'1 J~nrp 11lfJr"' 'I,.Jqnmp 71,1-£,LmJ '-1 JJ-.uq_, 11q/un purf{'m/r 

-11-.uum~ q_,1nr~"'" ''!.11ul-.u'!,umr1 ~nr~m~1url1qm/•"/ "/ ~mpq_, mm"i: pup} 

-1-.u'!.J Jq mll :p-.u/rlu~ -, ~11ml,1um~1,-,.-, J., •f.J-.uq_,um'4 ~"'!'~ -, 

p-.upHmurn 'p-.u'!,m':}qmnarpJ£}1 ~-.uurmurnm'J p-.uq_,q~-.u -1 1Jbqm "'lin 

-'!,1-.uq_, Ju •Gqp-.uf-.uJmJmm p•JJI 1eJ1-.uf-.u1 f•q_,-lln •-£J-.u~vm11J ~"'~ 
-m't-Jrnlllfmf'l 4Jq~mq_,qq_,u'" !'"~ 1qpfi "'"'" -~ LuJnr/1 1'-,"~"''J"""'m p•lqJ 
1!,-.ummmn"''J B1p-.uf-.u1mJmur 1PJ1•uf-.u1 ~-.ubq';j p-.uil'G"'e}~il 1Jn'IG 

-uJ'" ~"' pG mf.~Ttt n ,, ? q_,q 'n 71n~1 m ml'iy :1-£J-.ur!,umt1 ~m~m~1q_,nrnJ 
-'/!' qJ7'!,ur~qq_,u'" pu~ J tJ 'I J'-.uf.{nuJrrrJmm "7 p-.up~mln-:m'" 1l q_,•/Jr 
-uJuluJ ile}1-.uf-,u1 1.'!.1'" p-.u~"''J1urrmtpJq6 1'tnrl:uJu 11' p-.urfGmpJ 

.-q_,il -JnqGuJin '!."'I'G·7""'" JJq •Jt{il'ln7fr q_,q p-.uq_,-11 ~lm~mn ,,_,,, 

-m !' q_,m J'f7u]m,Jmur q~"'lf..""'!' 1eJ1-.uf-.ul l.q_,41n Gq/rnunJ ,],]'1)• 

11J~• tJJQ 'l.Jnt.Ji.1Jol'l, •IIJ.'tl~tJ)• tJ JQ'l.lJ.D.lfl> )"1171NJl 
~JltiUSS'tli'llSJ'tl 'l.'tlJlD.•IIJ)liJllS )•tJJ) tJ-ellNUAttJU) t.'l.tllll ·t. 

tJwJ7f/, 1rfnqw JqJJmm 

I!,'[ I' >uJrurT m'J"'mJm mJp 4J'I'YJ"'Jl.m11. -~~"''J'i/r i],J1'1JF'"'PJm£mt1u11 

.~qlnuJurulm bu&q~.,, 1b-7ur p-.uil',ql. n1nr Ju •Jq?q_, "/ rfmq{b 

:~qpJT-.uf-.u1l.q_,1'" 'll Juq_, 1.1, buGm6tnutn Jmil'~m 7mq';j ".."' p-pJm£m'4u'ir 

~qlnuJmu], 'I p-.uq_,mt1nmmm,mpnr'J iJ~"' !''J"'" HD.':13 fmp?q_, mJJr 

~pmJbm1-& tq_,m1BmJmq_,qGq_,u~ 1eJT-.uf-.u1 l.q_,'i'" FJ q_,41mu"' -/ft1u1•u11~ 
J.uumy.mm'" q_,nrpmmb (ll} 1f!/1-.uf-.u1 -£,_,,, Ju~ G'iq_,"'Jif,. min,.. 

-'il~'ll' .,.,Ju B1Jlf~"'lf..'flf,.Uittpu~ vf!/1-.uf-.u1 ~.,_,,Itt p-.up~J"'Il"..lf -1 q_,mp 

---pJml.m'4u,P ~qlttuJmu1, qe}q tp-.uJqq_,il'fmJrlm'Jm11' pupbn~~ 11/1-.uf 
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"'"'"'l.umnt[tPit1./"J"LUP 'lPJ-1! uh_pnul P1__'imul t 1 r.wu'bbtnt[ 'ii1_W'l"''l"LJ'il 
rurJ-b.f!-p C ~bu-rnul (1130d) 1 "ff! t.wdtUUJ.Wmruufu.u'imul (; wJ-fuwJ-'iip 

4,:JOf0-p'il, t. "'t'iln._r.fw.t._ 'ilnrP9 pwra.r•u'ilnul t ./p'iltl.. 0 ftlnnf!' 

ANJECF ""llr'l"'-" ~"l1."'1 'lJ-Ps 9u.J- p_brJ, .. uwpl.wi~'ilbrn._.t 
Jp,..r.wt1_~J-J!'ilbrf! ~cp'ilb'il "'f''il'l 1_pl.wltndr fl[Jb wJ-fuwJ-'ilp "'"'P"'-

'i'"'~"'-fll"'-'ill!. ,fprur.wc1_"'JJ!"'-" 4,3°/o-P9 9'"J-r (;, "'"'."' ilr'" "'.f!'~~
'l"'9""''il "f.P"9bu'il e'~~FJ,'iln._of (; ABC t. ANJEC 'lJ-brp JpY, 'lbr

J utumpl.tu'Urulp'il uwf.ol w'UnLJ 1.. •u1_wpur1_n~.J (; wnLumb'iip'l {l"l'f"'l 

"lPil'l t ,._J-,._IPP '"""''l "'·'~" '"" P' 
U.m_UU\bUllUl~ 9bofb'ilurpurp "f./r'iltJ ('1LJ-n Llfl'il I; 'fllld d 111-bpf[UI-

(il/r J b'l_l 

U'p'ilzk O,!i0f 11 •uJ-fuwJp'il "f."'P"'-'ilw~n'l. Jf .. uC.wl'['uJ .f!-'hlirn._J 

"~'I.P'Uut~w'il Pl"'-fb'1."'9Jw'il "if"9Luf! f!'iiFJ ... 'U,..J (; nrnz umw'ila'U"'

r. wur~n'-flln._'iJ'iJbrn1_ ( 'lP"''lf"'Jp 1_1irf•'b tl wfu J "'"l' )• 

lllumb•t• AB 'lJp'il r.,uJtu"iruurwu/u"''il"'l f_bp.!utuur/rl.w'b'ilbpnul 

t.b'lndt l,.._,},._IPP9 u~unLJ t qruur1_bt a Uflr'il'll"LJ-nLifiJf!t H.JB r.npp

'l"'U ... ~ ... 'U 'lJ-p'il t.rud "'"f."'mwufuUibn'l p_br,f Uluurpl.ru'ilnLJ {1452°) urli'l.p 

t nL'iJb'ilnLJ Uf/;fpwb~ur{tf[mffw'iJ 1.•nfuUI'fUI('a.nuf, nrp f!bf/W!J.f!_NLJ 0 
"t/rb'J l"._,},.._lfJf! tpn/Uiuq'JnLd (; r.b'l.nd[{nLJ-mJfJP r.bm k 'l"!w'UnLd (; 

'ilnr' 1 "'.P'il'l l,._.},,_lp, "ff! utm.umb'il/ru• (; l[nl_1_nLol: 11.1'1 •pnfuzu'lwra

Jw'il ~"'"f."'/19"'-fll'""fl' HJN mli'lwd•uunuf "f.P'il'l tfpwr.wl1_wJ.f!f! 0 
k 1 "f.P'il'l l"._,},.._lfl'ilbr/r puun.'ilnL(''J (; 'ilbr~"'l"'!J'ilnul, /ruff AHN mb

'l"'J "'""._" ~w'l.!'f"'J- (; J/r•uJ'il o "1./r'U'l I"' ,),.._!fi/P!J' J ~bmp9 '"t. 
e'ii~-J- Jp-r.wL1.-J-J!'iiL-rnul (Jp'it1_t. 0,5°/0 C) "'"r/rml.ltwMw~w'il •fm
fu"''l'"ra.,.._,fp,9 f.b1.11n WnWp_IU!JIU,} IUnLUUibb/rm/r r./n;n tl/rwupb m,.._,/ 
(; 'Uwl.. r.b'lnd[ l"._,},._IP· nrc t"r" UIUUI"{.,u'il/r lll'il~olw'b t.bUJ IUnmp

l.w'Uutprur •fbf'"'P"/r'1.n._J 1: tunw~.~~b'ilpur/rt 1/nlP'f"LUP 'lJ-p'il r,.,uJut

"l"'mutllfutubn'l tbr.!ruuu•f•l.u.'U'ilbrn._J Ufh'J'"!JJm'b UJ.('"flbu'ilw1_wrm-

1.nLol (; Jpw/'iJ wnLubmbbprnwJp'il nmrnL~lllnLfWIP Ulnutp_w!JnLofn1_t 

flFJb utJfuwt)'ilp "''"rn._'il,u~n._pln._'iJf! 4,30(0-p!] w1_bt/r (;, 

Ul"f"' Jputf."'t1.-J-.J!p "f.'b'lw9nLdf! f!'ii!Jw'iln._J (; CD It CF 'lJ-brp 

thro!wllurpl."''b"'IP'~~ /r'ilmbp1_wcn._of, ll.!u 'lb"'./!"'" t.II7,._'L/rs '"'il'lmm-
1_n._.t b'b "i/r'b'l !JbJb'ilmpurp Jwu'iiM'ilbpf!t 

Unl/r'JnLu/r 'lJ/r9 9"',} 'lur'il1.n'l. 'llr"''tr"'"" ptr{lr(' "1"'-" mb-
'lwolruubre "'r'lb'il 1_bpwpbrn~.-ol b'b Jp,,r.,uc1_wJ-J!'iiLrP "'P'~~'l 1_p

{. ... ~p'il: hpb dputr.UI{q..,J-.j!NL-d ruJfuruJ'iJp "f.1UpnLbru~nLfJlnL'iJ(! dpbzk 

2,00f0 (;, "'I"P'bJ!'ii, Lrp lrr~·~~P--J-p,urJ-'b., 1/r'ii Jp,uf.utt1_wJ.f!-r.. ftrb

"SB 

~l/r,'J Uf"'lUJ.lUUI (; bb('~IU JUI!Jbn._,/ I UJ.b'J1119ofw'iJ "f('"f//.u'il ru1_ruru-r

lll1Ld 1: .1/rwJ'i' "'".'-uurb'ilp~.~~p "''""'l."'9"._of,1_: llJfuwJp'ilf! 2,00Jo-P9 

1111fl.tP 1/r'bbl"'- 'lb"i.f!-"._.t, l.pp bp~wfiJ-•uJfuwJ'ii"'JPb Jpwr.wt•fwJ-J!f! Prb
~1ft9 l"._'l"'-'~~ (; 'ilbr~"'l'"9'i'n._J, Ufh'J"'!J""''~~ "'f'"!Jb"'il w1_wrm1.•nJ (; 

1utnuu-rb'bp"'p9 I.. flbJb'il~np,_,/r!] pw'l.l[w !J"'q Jbfuut'ilf.lr•u~w'b fnwn-

'iln•-r'J/r "'""''1.'",'1"'-"""-' U.l""i/run1_, "l"'l."l"'ur'ilbrm-•1 "~'lP'b"'ltw'h 
1,1,._rb7'"9J w'b "'f'"9bu'U •u1_•urur1.n._of (; "i/r'il'l l" ._,},._lfiP' wnLuurb-

'ir/rw/r 'l"J"'!JJ 111d P• P"~ l_NL'fnL'h'ilbpnLJ' hp~nL Jpwubn Jwubpp' 

utnLUurbbpurp 1.. !JbJb'iJwptnp Jbfuut'b/r~IU~tub p~tun'iJnLp'JP WllUI'l_III!JnL
,/ni/1 

"'n'I."''"'-""U! tUtrLuurb'Upu•f! ll"'f'"'l t r.w'b'lb" 'f'"l l"._,}1_"'1. 

~'l"._pp' wJ-fu,uJ'bp m•urpb(' ~n'ilsh'il~.~~r•"!JP'"J"1.: lltrwu-rk'ilpurnLJ '",}_ 
juutJ-bp Ullt.Uit{U{W'f"'-l'iJ "f.111(1nL'iJm~nLfiJJnL'iJf! 1 npf! r,.UIIfWUJ.IUU7UIII/JIIu-

'iJnLd (; wJ[uu,.~'ilp 2,fJOj0-/r'b, "'-""'9'/nul (; 1130°-,,_J, ll.rfbd• 9"',}P 
fbr.!.uumpl.w'U'ilbrn._J 'l"''!Jw-br~wfle tP ftwr"'l l,._Jb1 Pr .tb'l 

"'!'l"f.P"P .f!"''ilw~n'-fllw.!p -J-furu,}p'il: 'l-rru'hn1_ t P"'!J'".nr1_nul '"Jb 1 

rl (' p_b r" IIIII t..~~pi.wb" f./s LnW'fiU IUb~d ru'iJ r.bm tUn LU urbbptn{! 

h'ilfJ"'r~1.nLJ (; J •uu'butlfp '-"UIP"'l"'-J-J 111ht S 11'"{ '7, 'l_bl,'J wum/r

l.m'il/r r,.UIJwp !JUdb'iJurpur/r wt[G(Np'f ~IU'iJUI~f! tubp_rnmtfnLJ (; t'[/>b'J 
,,._J-,._JfJP9• ~IW'f_dlitn1. 'ilpw f,f.,_, Jb[uut'UMw~w'il /UIUPbnLf'J' /J'pU1-

;; ,,l1.wJJ!p ''" nrt.t- P"''lUI'JptrLftllw'be r,..,.,f,.,Uf"'UIU/IIfuw'iln'l. ES q,}p 
•/('"' 'f'-"'il1.n'l. ~b'-"f! 9"'-19 (; "'"'lP" '-""'f'urln'-J1_wt} •unwmb'it/11np 

ltn'h9b'hmr"'9P•"'~~ f!"ur .,.t}fumJ'b/r, /ruff ES 'llr,}f! "'" P"'l'l.11 '-fill'"" P' 
wnw..,b'ilpmp J,.,u'bUI~f• '-""'f''"ln._J-Jwb p'ilnLJflf!t flJuUJ.putr1_ 1 'JP•u
'ff'""" ES qJ-/r.'J 9"',) e'hltwJ ESE ,_r..tw'bnLd Jpwr."'l"'"q.Pf! pw'l.

'''"9'",) ~l/r'bp /;('~'"- J' p•uubn l'"''l."''lf'PJ. J uwbr/r9' IWnwurb'Upm /•9 
/, 'ilnLJ'il mtrLvmb'Upwp ur•ur"'l"',},,_,f/r9 "'""'91.w•• 9b.tb'burpmp9 : 
llnLumbbpm/r dWlf'iJtu~/r mutpUI(nLJnLJf! zmrn._'iJ,u/{lfnLof I; Jp'iJ~f._ 

723°~1!.' ll1u p_bpduiiJur/r6.tu'ilnLol, brp TUtrLuutb'ilf.m/> l[n'ii!Jh'ilmpwgpw'b 

f!""' .,.Jfuwq'iJp r,.IW1_wuwprfn._J (; 0,830fo+ ( 'Jpwqptudp S ~b"'{! ),. 
IUt./rtulq'iJp {nLJ-nLJf! 'fwJJ w-b('~IU(ilnLd IJ'UILbiiLof (; rubr.bwp/rb' 

'""Luurb'i,pmf! b'ilfJ•urlt•fn._J (; trfuf """P'"l"._JJ,u'il t. •fbr (; '",}•fn~.J /rr 
P"''l"''lr/rt tlmubr/r' lf:.ht•/r'-"P t. gbJk'iJ,_,p,_,p tfb/ruu'bMwlt•ub plwn

'iJn._p'fPt 3.»bpf11nf! u•Jfmuq'iJp U[/r'il'l.- [nLJn._Jfl'h t wt:f>w· hp~ru{rlnLd: 

ll1u ll'""l'"~9nLfll•"dp "1/""J! (; r.pzbl> "(' b['~wfl-wt}[uUJJ'b,u
lP'h J ptur.mt•f•uJ-J!'ilbpn,_J J "'.[!."'-(' m ttf. •u-br,~w[tl brpb,e l.P uurutfl-

1_nLJ1 ,f!•u'hp np 'itnLJ'il/ru~ wJfmuJ-'i,p •u.!b'Uw1_tn.j!f .J!w'ilwftn'-f/J•u'il 
'lk"lJ!"L" 'ilw l"'-J-'f"'-" I; bf'~"'PP ,fbp_ k '-""'LP" wclf:.tu-br~"' flp 

f.pJ 1!"1. ~'"'l.t1_wt} lf:.bf•f>u• ~nt1.nrz UfPb'lln'-t}"'-lflf!t flrlrwfiJ-w••fu-••
'i.Twlp'b Jp-r.wl1."'J-.f!-'bbpp 1_pl.,ui/P 'ff'-'lr"'"P •[r'" Jprul'il fj:.bppmp 
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'1"1"'9./"''i,f! (,.,,,/ "'"l"''""'"'"'"'ilnLJ t- GPQ urb,ruJ ruur ( 'IP"''lf""J" 
'bbp,ep'b J.rupr Jruuf! )t />'i,l"lbu mlw'iJn._J b'iiJ!, IU.JprwrYi.p W«w1_bl 

l"u}hLP"'-Pl"'-'i,f! "'l/f>w-brltru{JnLJ 72/l0 -nuf r;.,,.;_.,,.wr t- 0,02"/0 -pt 

~bpJtuuurpD.ru'bp w'b~J'tu'il (,bur wJJuruJ'bp tnulb[pnL{tiJ"'f'f! rutlf.ou

bp~w{JnLU "istfw'lnLJ I; k 0°-p Uf.'"('f w'i.'iJbpru_.f t:,,.,fruurur'fnuf I; 

0,0060j0-pt Swrpl•r y_hrJ•uumpf.,u'b'ilhrnuf mJ-fumdbfr L"'.JL1frrn
fll"'-'bf! '"llf>"' br~w[iln._J, ~,,,f '"JL ~br"l• fl>kr/tur/t ~..,'iJ9 b'iJ,, 1,,-
9pm'il · f!"ur wt)J,.uJ"isfr, p'bn'-P"''lf'1"'-;/ t- 'lfr"''lP""'P PQ '1Jn1_: 

. .. U.J""lP"""' 723~-nLJ tuiiLuurL'bfrmp "'"'f""l''LI)n,Jp,9"ur•u.'l1_m.t 

{utun'bnr.r,P i'"''L"''If'Pl ,f,uubri' ~t/t'i.l.'il f/>b1.pml' t. 9LJb'il· 

urpurf!t 11.1u I;•Jmb~ur"rP'l'"lP'b JbJuw'bp~wiJm'il """"';."' f''H'• "f'P ,nt 
.,,) JuwJ ph(! ~"''lJ ,.._J I; 0 ,830/w ~nt_1_..,,J I; "lb"tfour: 

b[ilb "l"'l"l"'urn._J ruJJuwtl'il/t "l"'P"'-~""~"'-ftll"''i.r 0,830,:0 -p9 
,,.;_J.1p (-, "'"I'" 'bpw 1_bri'iuu~tu"is ""'r"'-~"'"'-r"'J"'-J "~'"·lP"'I' Pl"'-
rh'l'ilbrf! 2r'f'""f.LUur1_rtLJ b'i, ~~~'fpnLJ' tUnLuurbhpmp UtUII'iJru~p mw-

r"'£"'-Jn._,/,9 ( 'IP"''Ir"'.tr ES 'IJP .;_,.,) '"""'i'"9'", 9b.!b'bur/rw/• 

9"'.,9""' 
IJ.1"is 'fb"l.[l"'-J, brp "1"'1"1"'"'"'-,f r~~<lprwJ'bp "t"'T'"'-'il"'~"'-fill"'~'(' 

0,8JOj0-p9 9 ,Jr I;, "l"'l"l"'urr ,,,,.b9 J ... .-,. "lf'"9 bup r'bpw9 .e"'·'r 
,L'IP ,._'b/.9"'1 br""'-Jfl'bbrf! /trk'il9 p'ii"'-JP"'I "f'"2 l""/r"'/ mwr· 
pbr•/•"-J L'b 'ilwfunl"l 'lb"l.ebrn._;/ 'il~wr'"'lr1wtl b1,t.,._1p'ilbr/tw 

IJ.1u 'lb"l.[l"'-f!i., t-t (,.b'l"'-~ "l"'l"l'"urp "l'i''1"'9"'-;/f! 'i,,._J'iJ"lbu "'"-'"!""" 
rJnLJ I; 'lP"''lrwJp AE 'IJp'il f,.w.fm"lruurwuprw'bn'l fbpJ'muurpf.w'b · 

hbrnLJ WnLuurb'bpmp wnrup_ ru9nLU n1_ I 11Jn'l.Uf."'"'" t:.burW'fW urunh· 

9"'-,/(! "l Jp uurrnd[UlNLf11UJph •Jm/llrU'fiUrJ.n._1firbr IUilW'l ~, ,.kpnuf 

J'p'iltb 'IP"''lr"'.!fr GS 'IPJf!t GS qJp'il C.wrfru"l""na.uufuwbrt'l tbrrlruu· 

urpf.u;'b'hbpnul urL'l/t L'h nr.'hb'hmJ' •/tn/uru'lrurJ.n,lfbbp, npn'b9 l;nL · 

fJJn<-k(! lt•ut•uktrLrf I; (,.burl.lruttrLUt ?-pru'lr"'JP G llb"'f!• /t'ilt"/.Lu 

· wr'lb'h Jb'l t,,.,lur'hp t-, (,.ruJ'w"l'"urwufumhlfr.U I; 906"-n._J rnb'l/r 

nr.'hb9 ..,,L ,,,J J ur-brl1wpp "'l"ur r""lP~ ,,..,,,,~br"IJ,,'bf! '"tlf.ru·br-

~"'PP' 
?-pwqrruJ'p GS 'IP,)f! 9"'-lfl I; urwlpu, nr '"1'1 Jpwr.wl1_"'JJ.•· 

'iJbr"uf 1 ruJfuruJ'hp "l"'f'"''ilw~n r.fill'"'h m1_bl"'.'1J ,,'i, (,.hrn Jpwup'i. , 

wn1.uurL'bpmp """P"'l"'t}Jw'b "~'ll'P fLrJmurnpD.w'iJ'il pp_'itrtLJ b 
U.l'l b;_m"ism~nLJ l 1 np wJ{uwJ'hp "l'"('Tir.hwlfNLfiJJrtLb(' w1_k~ 

l"''iJ"'l"' (,b., Jpwup'b, 'lrnJJw-brll'"filP9 '"tfl>w-hp~wflp rfortfuw~br"l
J',.,'h p_brJmuw/rf.w'bf! 9'"t}rru'ilnr.J 1;, (,.wu"isbl"1 723°-p, mt}{uwt}'itf. 
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0,8:JOj0 "l"'f'"'-'iJ,lf,.LJtiJ•u'il '1b"l.pnLJ : ~burlr.wpwp 'fPw'lr'uJ'/r GS: 
'IP,)l! f,.wJw"l'""'"'"fu•u'iln<J t- "l"'l"l"'ur"'-J 'I'"JJ•u-br~JP[il/t uttn

"'l'""lP~ rfonP''-"'l"'r~J,'itr ,.tlf.w-br~•ufilp. "rf! t.. "'f'"'w"'"lurl[m J I; 
y Uf.P'il'lt""}"'-Jfilfr9 ( wnu.rurb"isprnfrs) :f>brpurp J'r.uu'btu~p w"hp_wrnnL

J,1_r ~utUffru'"fttu{p t-, nr IJIULIIIItbhprtr[l!J lf.brfrrnp UWUbrult/r IUttUit_LU~r 
Jm'it r.bur Jpwup'b, ,,JfuutJ'ilp wn~nut.utp"h "l'-"f'"''ilw~rtr.fiJ"L"h(! ~w-6f. 
GS 'ltlp'it t,,Jru"l'""'wu{uw'b, J.'lurbtu1_ "lb"LP"'wJfr"h Uf."'l"l"'"'P pw

'l"''f('"'-fl J"''ilf!, ,,."is, /r'i.t"ll.u "h2bs/t'i.J!, "1'-"f'"'-"isw~nLJ t 0,830,'0 ,,J
fmuJp'bz ?-pw'l(''"Jfo S ~bmnr.J (72tf') md{n.,,J"isp "l"'f'"''itw~nr.fill"'-
'bl! wnLuurb'bpurnr.J f,.w1_wurur•1_n._J' t 0,83° fo-P' Uw•r.h!]1_"'l "l"'l

''l'"u•p '-"l'f ,f,uur, "l'f' fJLu ~/t (,.r.uuyrht ftrl'l '-"l""'f'""lP~ tpn/,.,

ltLr''i"'J, ltb'i.jtl•urlt1P trlr1 """f"»t'IL,}J.,,'i,, """l""- Jfrwr.•ut4.'-"dJ!p · 

l'"''l'"'lrh. J,,,brfr' tphr/twp J, ,'lbJL'iJmpm/r ,f,u'i.r P.l"L('b'l.Lbrfr 

Jlifllw'ilp~w~m'iJ fuumht"-{''1• nr'i. u.'h1_w'bb9p'b.p "lbnt/tu•t 

U.J""lP"""' O,H30j0-p!J .ePt w.tp,uJp'it ''lwpn'-"is'"~"'[ "l"'l"l'""'

'i.Lt•f• ( Jp'iltJ1_urb~mnp'fwJp"is Uf."'l.Uf.'""''iJbrp) urnrnL~rnnLp111J"'_,f 
'-'"''"9'/"'-J b"is "lLnt/turp PJ"'f'b'l'itbr, nrn"h.[! zr'l."'"l"'"'"JPJ h"is lf.b· 

r/tu•/t f'l"'rb'l'hbr/t 9"'.,9""-' {;rf' "l"'l"l"'"'"._;}' Uf.IUf'"'"isw~4.,,J t-
0,830 /0 w•~/rrwt}p'b r1:1_wb~"'"P'I"'!P'il "l"'l"lwrn), wUf.a.u 'ilrw ""'f"''-~
"'"'-r'"/""' UUJIU!]1_nLJ t U/ttutk "f.""{""'' pu~ 0,830/ o•fr!J w1_bt/t 

md/r~tu<}p'il Uf.tUpnr.'ilru~n'l "l"'l"l'""'"'-J {f,.bu•I;•Jurf.~rnnp'f'"lP'i, "l"'l"l"'ur )' 

Uf.l"'lP"" /, .'lhJI.'i,urfr'": fTJn'[''l'"'"'i.br/r umrnL~tnnLpru'ilbrf! p.'i.nrnznr.J 

/,<;. 'itpw'U9 r:,..,"'~"'·Jtll"'-'b'itLrc' lltu"lbu, nr.pw'b .PPt. t- "l"'l"i'""'"LJ 
ru<}/uwr}hp Uf.W('nLktU~nLPJn<'itf' 1 UtJ"is.put'iJ UUI('NL~UlllL('IUJnLJ w1_htp 

,fl.,} lup'itl.'il lf.brr"'"'lP'i. "'"'l"'J,..,bre J,, r.h,tuupwr, "'l.,J!'"'iJ 

1111/btp rpwtpnr./f /. b(nLh /flp'itfr ''f"'l."i'""'{'l f:';.'J(,.LUJ[LUIIUI~{'I Uf."'lUf.'U

urnr.J ,.,,}pu .. J'ilp 2"'"' Uf.Wf"''-'il'u~nLfrJlru'iJ 'fbUf..[!"LJ ""'f'"'~urnr.r•w
l"uf .,1_btru'ilnLJ b~1 ''ib"lP"''"Jf''il I. sLJb'i.rnpwwlfr'iJ urh'l.wJr.uub('[!r 

"f'P "l"""f..'"""'' t"t '"I" "f"'l"l"'ur"hbrf! lP'iJ,,J b'h 't'"rJr b rfo/••rnL'iJt 
·ul .. 18-nLU 9"LJ9 L'h mr•JwJ onmrri.r P"''l"''ff'"LfilJIP'it "l"'l-

"l'""''ilbr/t Jrlfr" ""'r'n~wnLrw'bbrr' 
Cfbw.p I; 'il;£l, "(' "tfr'b'l Jp,,r,,,l'f'utl.J.!"'-J •unLu..,b"hfrmp UIIU-

('"'l""}nLJ{! l.r •/tnf"w~br•'l.ndJi.brf!. urluL/r b"is nr."isb"isnLJ wuurpi.ru"h•u

P"'r t.. "l'"r,,.,'i,p_nr.J' L'il "P"2'"'tP J,.,J,,'iJ,u/1 trfr1_ .u1_wrurbl"'- r. ... -

Jw1u 11.1'1 "l'"urf.tunn1_, 'itz•fmJ ""'P"LI[ur"'('"''i./;rf! "l"'l"l"'"'"LJ ft•u

P"'l b'il UIU'-"!J'Ikt Jf•wJ'il 2"'"' '1'".-,.'f'"'l umnb9J,,'b 'lb"l.J!"Lrft bflb 

GSE qJp!J P"'r~r """J!"'9'[•ud ''l"'l"t"'"'" urunh!JnLJ{' ~"'"'"' r•ifr 
u 
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t~ · 23l'• ~t/ ... lrltUI f.~mltw1. ~ "'- '1· " ' l. f. ( tlr'l llp,. .. l'f..,) rlfr~rniiJR('nL~wn<-rw1,: 
l•t[urhltmfrltwll~'i. C llb"'fr9 "'2. 'lm'i•tJ.n'l mb'lw.!wunLJ ult'lP'bw-· 

~..,'j, PJ"'-rb'I."'9Jw'b "iP"9bu'i. wtJ.wrmoJ.ttL.f t LLII1.W2_'i.tuJJr'b 9huh'b

mJrwJr £. f-t{mbltmfr~wltw'i. fr•w,'j,,, p'f{•-tb'lbl'"'-I'P"'P •un.w2_w9n~.Jnt{: 
~b'fbp•npJrure 9bJb'bmfrm/1 {, umLumh'i.Jrmfr f-•Jmls~mJr~,u~w'b {uuu(
'j,,,_r'l'i. t, 
.u 

c ~L ... Jrs aa~Ju 'l"''btJ.n'l .nls,.u.!tUunuf "'''lfr rn'bl<sn'l Pl"LP,.'l'ua.!w'b 

"lrnsbufr tn~.filf"'-"'f! lt"'l'""'m J (· r.L"'t. Jwl"~.J. {."ilt..,_bu "hzbsfr'i..p, BC 
It BJ LC 'lttlsrfr J{,r_t, • f!t~a~rl· 'l""'P"'-" "'"-"''lu/ii,~.J Lit wnLuml/ilfrmJr 

Pl"'-l'b'l'i.hp(! J, '"1'1 . .,"11"'91"'(! :' 2."'P"'-'i.w~t{n,_J ~t Jfr'i.l£ EC 'l<tfr'i. 

ilw.!w"l_mu•w"{um'itrt'l 'lbt•.fwumfduuite: 11.1'1 'J-h"l.l!"'-'11 BC 'lttfrs Jfr'i.

~1. 13JEC 'IP')l' 'l.l.pJ wumJr·6.,u'i.fr :•u'bf[Jw'i. t.hw r.b'l"--'fl"'-q"'-JfJf• Jb'i 

•u•'i-fr•wJ'i.fr IJn~•sb'i.mp•usfrw'i. ~,,,f.,,_,/: 1; L bPI' 2_kpJwuwfr-6.w'i.e ~,..,_ 

.Juwwp1_,,_J f. r..,rJr'ln'bmlt'""' EC 'lttfr'b r::.mJ LU"I_IM"'III"{•uu'i.n'l t_kp

Jwuwfri>.w'i.fr'b, t:',/,'1"'-~ Jfrwr,•u[t{w•}.p{• f'"''l"''fpnt{iiJnLb(! 'j,J,u'i.•{"'-J f' 
(t{uobltwfr/f1Uf(Wb ''""'""'l'l•utt.pJr f"U'lW'lf'nLfiiJIUb(!l nL111nfr 4,00fo LUq

fulud-fr'iJ "i"'P"L'in~~"'l ffi,u9wJ- t:',b'l,dfl"L<}nLJ{Jfr llf.'j,'l"''i.'ul"'-9 '-.burn, 
WRIU!'_W'j,ttLJ ( (/slfbrtt'-ppm t 1..bm/uupmp, pwpap J!_UpJ wumpf>.w'iJ-

'j,fi(tnLJ Jp'i.!J•fmb~mfrlJ"''f"'b 1 t "' 'f'1L'i.'ilbpfr umpnL~tntr'-ptu'b lpuq.!t{wtt 

'uJr'i.Jr WnLUUJb'i.frmfry /, (bt/-bf'"'-rlllll/191 '1-rw'i.!J wt/_kttu'i.nL.f (' 'i.wk 

Lr~r"r'lw!fr'i. si,JL'bwfru•e· np'b IU11.1IIf_IU'i.nL.! t Ulnl.utnhbjtmfr .r.uu
"hm~fr "'"'l'"'l"~..),,_JJrs: 

f11_urb~mfr~w~m'i. l"'-'l"'-'i.fr:"Uif'JtL~tnttLpw'b P'"'l~w9wJ. f- .!frwJ'b 
tb'lbl'"'-rf•mfr9t 

Jlb[l.fwutn{tf>.JII'j,(!' Wumfrl>.mbWfliUr /r'['ilbtnt/. ,/fr'i.J.k 'l2:f'l-(!> fr'bt-

..,_bu £ "i"'lllf.riiW'i.htrn'-J, l."'-'1"'-'i.Jr umpnL~rnnLf'"'JP UIJtLumb'bfruuu

Jfr'b JtUUf! b'b[Jwr~•Jn'-J t lPfr1. mwpw[nLtt.!w'i. I.. Utn1119tfn1.il t 
"l.bntfrw 1 

(5 





1. Ar 4 -'1-btmw~l"'-'t"'-t{tl{! 'I •uJ,f m-lnuJ-n'-J{d/• <frrrf,1.4L"'- ltr/r
.m/r~·u~m'b lbr.!muwJr6.w'i.e 1 

2. Ar3-umuutb'i.Jrm/rs lf.brf.m •u'ilp_mmtJ.bL"'- llr/rmJr~wy•u'il r_br

J '"" m j.l.w'b l! 1 

:1. Ar em- UlllLIIUJb 'b/rm/rs sl.Jb'bmf,n w'bp_ tUUitJ.bl'IL ~r""'""UI~ur'b 
t_bpJ urumJr-6.tu'bl!, 

4. Ar 2 -tu'bJ,.,'I'bJru•u~w'b •ullf. tu~b['flwfiJ(! ,( w'l'bfruw~w'b br~wfJJr 
tJrnjuwr~·fbl'''- ~rf.urJrlt"'~'""' p__lipJ wum Jrl.u/bl! 1 

;;. Ar1-0,830(0 ,.,Jfumttfr'b "1"'1""-"'"'~"'l ''t/rk•f l'"-J"'-Jfill! 

( ,.,,_,,nb'bJrme) mwf''"l"'-'J-,/ bln• "- "llurtf•m w"'"f."'"'"'l"'- ~ppmJr
~,.~~~~'b 2_bptf1uum{r6.w'bl!' 

S?br.!•uJf•'il .lzw~,/,.,'iJ "lP".'Ibu'bbpfr r.,u.fwt' :.,uur~w"lbu 1/b.t 

'b;r_ru'bw~n'-f"t"'-'b ,,_'iJb'b Ac1, Ar 11 Ac3, Ar3 "-- Accw Arrm ~r/rrn/r
~"'~"''i. ~bmbrl!• npn'ilsfrs Ac, "'- Ar, ~burbrl! brrbflb w'btJ.w'bnLJ 

lt'b umnrf•"' 'trfrm/r~u"''""' ~bmbp, {rufJ Ac;p Accml Ar3 1._ Ar Cnt ~b
mbre' tfbrJr'b 'lr/rmfrlloufJw'b fJ_bmbr' 

'H,!\Nu t!'lJI'III''Io 

otntlllllSfl .9.brtraaflt b·~ .9.bfltrll-.efltrfla•,llt rrctt~JnfllTI! 

tfn'l"l"'m/r p_hpJ'ulf>'b .lzm~m_J 1/"t"-"'-" 1;- "'!';, mb/u'bnln'IJr ... -

J1w'b "if'"9b"{!• nt•/r (!h[ritu.'f.e"'-" "l"'l"l'""'{! .lfr'bt_l'- ,fJr npnzu•~Jr p_bp

_,p,.,._,.nJrluu'b mm,ems'ilbt"'- !. t:.Lmtu'l"'!.'"-" ur•uppbp ... ,, "''1"'-{d!"',/ p 

"umb9 'i.bl"'- J{rp_nsn~J •ur,r.lwmmllw'ilnpl•'b •JrnfutJ.tiL.! ~ 'ilpm umpnL~

-"'"'-r.u'il L._ 'fp•u'bJr,q ~;.,fmf•uJ- Jbfu,u'bftlt'"'t•u'i. r.wwfJ_n .. fiJI"' ·'b'bbp(!t 

.v.t.,.J,Jfr'il .lzm~J,.,'b ""uppl•r b'l'u'bmfi,f.pmf :.'b,uptu'fnp 1;- "l"'l"iw

"'/''b UJIU£ iiiUI(rpbp t:,IUIIJ"-TIL{tJ{n<-bhb(', III<L1Uh9 tJrntJrn/uU[tJL bpiU .e/r
lf[IIU~Uib P"''lw'lf'"'-[dJ'tLb(!t 1/.l""l"" opft'i.wlt, 't-'•r"'"Jft'b tfz_m~Jw'b 
tfftp_nfJnll (,.'i,wpmt{nfl 1;- "'_"'f_"'_U1111f! 1fW('J.bb£ 2_1uur '-fm('ttf'• f/mJ, (!b'f

!;rufftunW~{!' tJ.rru•Jrm-~t lfJr z•a['J! '1-b"i.J'IipnLJ, J'_bpJn'-fiJJtUb UI1Jrpk9n'-

fdl111'b 'hL-p .f!" lt'"f'blft t tJrn•fmfuJ m'b l.'b{dmplflll n }_ J Jr•uJb J b"""'l'"

'ilt"'-[d/r ""'r"'-'l"'"'-rm'il, "'ll'' "''"u Jw~br''"''-lf"'uJJr'il zbrm/r .eft.!Jrm~UJb 
/'"''l""ff'"'-fillnLb(!l fl.!" "f('"!Jbu'i,bp£! IJnttJ.nLJ b'b p_bpJJU.jJ{t.!Jrm~wb 

r!zmt1,rur'b "tf'"Bbu'ishp: 

5?1.-p.!•utft'b ,fz_tUyrlru'b t:.f.ffL•u~m"u hrl'ubw~'bbp'b L'b' fdpr}rufiln

'1"'-,/l!• 'bnp.lurl'"9"'-'fl!, J/_unLJ{! b Jfmu.!b'IJn,_J{!t 

. ~bprfm~.p/r.!frw~ru'it "IP"!Jbu'itb['/> 2'"f'.f!fr'b b'b Uf1Uml/m'bnLJ' 

1) 9 bJh'itwm1'bmsnLtl£!, 2) mqnmn'-J{!, 3) tJf>m'ilmsn'-J{! "-- nLr/rz'bbpf!t 

S?lsp.!wJJr'il .lzmlt.!w'b h'irfltupiJtfmJ .lLmm'JmbJ"'-(dJr Jbfuw'b/r

llou~w'b I. lp{rq}~ru/[;ub r,,umfJn':fiJJnL'il'ilbrr{! t.Jrfliuu~wbnLJ ltwfmf.utt b'i. 

'bpm mw.p•usJ,u'b p_LpJwumft-6.w'b/r9• mtJ.J"'l lbr.!wumJrluu'bJr mmf[ 

•'f_wr:.J.l"'- tfw.fiUbiU~IU£!b[dms.e/rs 1._ UIUnbsJftub UlpW'fi>L[JJnL'i.Jrs: 

§ 1. ~n'l,fllllSfl .2bPtrll:lflt rrcll~lfllu ~fJift,ll~LL u b'l.lluLL~ubrC 

S?lzp.fw tfrh Jz_ru~d wb "'_f'"9bu'iJbp/r t:,JrfiL W~Wb umr.JwbnLfiLJ.p(! 

11mnplL ~·nr•[b'b wtt/uUJtt'btuJft'il "t"'l"tUJur'bbp/r f.UJ.!wr• 
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fa'p~Wf'lDIJ. Dl.lf,- fil'rJtu /_Jtr'l_trLJ t ~nl_qnLJ 'f_hfnfJu '"'j, J zm~J Ul'j, 

UIJ'b"f.ftup "f.r"9""{!1 nrf. (!k(rla~9.f!trLJ "f."'l_"f.IUUir. UIUI,Cut94_nLJ !;

br~m[J-md-/ua~J'bmJ{tk Jpwr..wl4_tud-.[!'ilbrp •JJri.tu~p '1-P"''lr'uJp OS 
~-J PSK 'ld-P9 25-50° pturCir, "i"'t:,4_,,_J t ur11 'thrJz.zumpi.w'bp 

"i"'JJw'it'bbrn'-J wJ'bJ!'"'b JmJm'itwl1, Jf.'btl. nr P"l"r trUJr"'-~~~~,,_

rmJp'b -frnJrtm~hrUf."diLbre mJp"'ll"'-fJJwJp w4_mrm4_b'it, nrft9 r..b

,, 'l"''it'l"''l"rh'b ( un4_nrwptur 4_wnmpw'b{t r..bu. J{ttuup'it) uwnh9-

4_nLJ t: 

""'l"I'"'"P f" r•~wfrl"'l'"-J e ,,.,mwr"-"'J t r..hmt. Jtut 'it"i"""'"'t
'bbrn4_' 

1) fTJn'I_UJIUUip umrnL~UinLrlllk putrbtuz4_hfnL J:,mJmr 'brut r..tu

tnp~'bJ.f'P Jzu'itr'"!JJw'itfJp'i"9""- ("-•ujmbp t, nr ,!b/utu'b{tlt'"~'u'it r..wm

~n'-fJln'-'b'bl.l'p ml.uw~bmfts Jhm'"'lP J,u'izr,..r..w~n{t~ uu•pn<~m"'-rw'iT 

Jbd-wf>•ump~ uwrndt"'"'-r"' Jf• r..tuJl..JwmnLfJJwJ r tu4_htf. l'"" t }: 

2. fTJn'I_Uf.IUUitrt_J 'iJ/ir,ef.'iz [IUrtrl.fli.brf! 4_briU,'JkbfnL r..wJ mrz 

.1. fTJ"'l"i'""'P ~~~~rJrn'-fJ!n'-'itf! {tp_hs'itht"'- L 'brtu i.l"'-PJ"'-'bf!: 

pmrCirw.'l'bhl"'- t:,wJ wr: 

4, fTJn']Uf.IUUI" mwrphr tfuzuhrn'-J .[!/•JptufJtub rtu'I_UI'I_rn<{rljtr'-'bf! 

r..w4_tuuwrho'ithtn'- (t[t/f4_wop"''b •fbptuo'ithtn•) r..,uJmr: 

fil'rJwfJn'lJ w'b r:.wJ tur m•u.pm9J UJb 'f._ hpJ UJIImfri.w'be fttuf.•4_tuJ· 

t ''L"'l"lwwn,_J "i'"r"'-'itwlt4_"'[ ,.,Jfutud-~,1• J!"''itwl[/t9 ,.,_ [ilrJw[rln'l

J,u'b "lrn9hup 'iJ"lwm•u~p9 J.. "-Jrlfiuu~w'iJn,_J "r"t.•/n,_J 1;- l!"m hp

~~~~fJ-wd-puuJ'bwlf•'b Jpw"-tut4_wd-.['.'iJhrf. 4_[t-6.w~Jr 'fPIU'I('"'J/r Ar 1 It 

Ac3 ~rfrm{t~wltw'b IJhmLrf.: 'IJ"'lUf.tump .p{t•f{ttu~u•'it P"''lw'lr"'-friJm'ite· 

trL "f.rlrfJUUp kUf.IUWIU~p'iJ r..wJIU"f.IUUIWU/uw'iz (rlpJtufiJtr'Jn'-Jf!. Lf1'iJ11LJ 

t lr/ul 1._ "l. trfr4_: (rft4_ frlrd-wfrln'I_Jw'b h'b h'it(rlwr~4_"'-J un4_nr•m

purr 0,83~/o-{•9 J!Pl. •uJ{uwd-p'b "l'-"r"'-'ittul["'l "l"'l"l'""''bbrl!' li.Ju 

'lbUf.J!"'-J mw.['."'9Jw'b lhrJwumpi.•u'be "rnz4_n,_J t 

t=Ac3+ (25°-;-50°) 

pw'bwtll.{t Jfr'tnfl;,1., 

"'"'l"i"'"''"'-J .ud-f..,uJ'iJp "lwrn'-'ittuftn'-fill"'-'itl!. 0,830f0-ft9 w4_hc 

Lft'it"l"'- 'fb"l.f!'"'-J ~"'"'"'r"-'"-J t "l. trPof fill'd-,u(rltr'[tr'-J, nr/t r:,.,_ 
Jtur UIU1.f!W9Jiuk 2_/s{,J tuU111p-6.wk(! nrnt.4_nLJ t 

pw'it•uCil.fr Jfr2."9'""-' 

~0 

t=Ac2 + (25°-;-5.0°) 
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lyrpmp~a~~w'b ~hmtr'-J "lb''LP"'l! pnfuuz~br"l'i"'-J !;- tunwmb'bfrmfr, 
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UltrLUmh'bftmJr. Acs (OS 't,}P9) lthmfr9Putrdr"f."'l"i"""''b nL'iJp UlntU
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1,mu~w'btu1p t, "r m•u.p"','JJUJ'b 'f""l.f!"'-J mb'lp ,,_'iJh9"'l P"t"r 

,,,,,IIUI'fWrtltrLfriJnLk'bU(lf! 11fllljJ"tublll4_nrofn'-J b'b "-fr'iz rt"'-rb'J'bbrJr 

•l"r"'9"'-J""- It 'bnr PJ"'-rb'l'ithrf. "'"-"''ttu9J"'Jp: f:'b,f"r",_J, ,etu'bp 

"{' fJrd-tu(rln'lJ w'b p_krJ IUUIII{ri.w'bf! ~rf.wMm~IUU ~bmp9 z.tum pwrCir 

tJ, '""lw 'iz,r Pl"'-rh'l'bbre ,,w94_n,_J b'b Jtu'itr '• "'1'1"1."" t-1 Jtu'br 
tfiuiLJ /,'iz Jp'izl_/, uwnb9Jw'b •J/,·rlf!l U.u ~br"f. wmuJ, UIIIIJ!IU9Jtu'j, 
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rbttu4_4_nul b'iJ "f."'I_Uf.IUUI" JJ.futu'iJpffiU~tub r..UJIII~nL/_JJnLbbUrf!. \ w-6.trLJ 

1;- "f"'[Uf.UIUI" IUttiUdlfUI~tUkttLfJ lttL'bf!. 1 tuJ" fl"'-fi'ln'-kf!. 1._ 'ffrJ tUB~IIL

'j,,_f_JJtr'-bf!.: 

U'IJ"'-"IU~ 1-nLJ 9"LJ9 t mr4_wd- "l"'l"f.IIIUI{t JbfuUJ'bfr~·»~ut'i. 
r.IUIII~Il'-fJJtrL'b'bJ.rf. .pnpnfuJtu'il Jp orfr'bm~ filrd-utfi/n'l_n'-J"fts J:,J.mnt 

!l'bw !"',} 'brw'b, nr fJrd-wfiJn'ln'-JI!. pw4_w~m'b "l"'r'l "il'"

Bbu b UIJktrLmJb'itwt'ilft4_ ttu•J wr'fJ"'-'b,e'bhr umuz'bwl"'- t:,wJ•ur w'i.

r..rtuJbzm t Uf.Uif:,"f.UibU/ trrN 2111~/r Uf.UI JJ utbkUr 1 r..w~tutliU~ 'fb"f.J!"'-J 

y_hr.!tuJ{t'b .!zm~Jm'b h'itfilmr~"-"'l 'lbqrtuff! ~wrn'l t "'r"'"'"'"-"r 

UU11Ufi4.J.fl 

filord-wfrln'lJm'b "lr"9hufr "l. ~Pt."' 't•uwturJ'w'b 'lb"l.f!."'-J r..w. 
i.wJum~fr wnwp_w'bn<J h'it r..bwltl"'l turwut'izbre' 
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mnt..ft ~ l.. mtup('-hpqnul {; pnlnl' .ftnt..u umpnt..~mnt..rtu'ilbr/rf/1 SwJ!w,q

pruJ "f"'f"f.WirJf! ('_WUI "'{'"''{ UIUilb,'J'i,b~nL 'fb"f_.pnt..J, tibpumnhsptuJ 

'""'-umb'it/rm(' z./r r:.,uu9'Unt..J """l''"l"'-J,fbl Jrr l""'l""1l'/rt Jrut~Lpfr "

B"'Jl' r_bpJ'uwmf.-b.w'U'Ubpn'-J npnz. <f,u.fru'itwlt "i'"C."lw'iJn,_J {; Jrr '1"

tn'-flJnt..'Uf!: 'flm'Up np 9'"Jl' p_LpJwum[.fuu'ii'UL-pnt..J mnu.-wL'UJrmp 

r:.JrJ.e. q•uqJn'l 'lwJJw-bpft•ufiJl! lf• ~'"f'"'l t/Lml lfW[11LU 1 UI"'_W 1 b'it

(rlwplf1_btmfwtnmpnUf/rl{ r.Jrnfuw'fwpJ..!m'U1 J.l..,ufn/mfnt..d {; "'tt/> m-bp-

1/'"{Jfr, "l'P JLy_ t.. l"'-JqmJ •f/r-b.w~n,_J 'lm'il•fn,_J t 9 bJ't.'i,mftme: 

flt.umfr, Jmpmb'Uu[u"f!• f• '""'l'f'bpn'-fUtn'-'i' '"'l'Pfrmfts, mrmJtnpmfrs 

L phJ'ilfrmfr9• ppb'itp9 wttf>ru-bpltm(dft /, !JbJb'Umftmp "'P'U'1 [nt..d-nt..JfiJ 

{; 1i£p~wlru.'!'iJn,_J, ~Jrz.b'U.p, np 'ilnr.!mt 'l"''i''l·"''l uumb9 Jm'it "f'"r 

Jw'iJ'itJ.{"''-J, 9b.Jb'ituzpmf! t'bt/r'il .j_!IUUW~tl<.f'Jwlfp /; lnt.J1_nuf mtf/>•u

bp~m(rl/r .!bl: flJ""i/rum[, tupw'f umr<t.9 Jw'i, Jftp_n,qnq C.'itwr•uqnpnt..

fll"'-'i, {; umL·'l.Jqn,_J umu/i.wl '"Lf/>ru-br~wfU/• l.. 9bJf,'Utn/rmp Uffr'it'l 

lnt..d-nt..fU /,_, .e.w'bp "l'• "'/'~ "i/r'b'1 lnt..d-nt...({d[! '"''ru9qnuf {; "l 'Unp

tftul utunbsslw'U Uf"'J'fw'ii'UbpnLJ, "'"I"' 'ilt"" ,fbp_ mb'lf' ru'i.f.9"'l 

Jfrr.rtn'-rb'l"'tft'il 'lbtf>npJms/rm"iibpfr r:.bml.uu'it.e.n1_, "i"'l"f"""" ltrurJ

pn'-fUJ"'-';,1! fu[.um tu(,u,_J ~. JrufJ -b.[n'-fUl"'-Uf! 'ilq•uqnt..J': 

{jfuJ ru'U l'"l"l' '""f''"lfu•m-pru'blspfr!J ,f,upmb'bupmf! ruJ'b'Um

ftsupJp'U {; IL mJb'Usuffupnt..'it('_t 

IJ.J"Uf/rumf, dju.fw'U "ll'"!Jbup {''b[il•ufJ.pnt..J', /l'ufusfwJ tunt..uwb

'il/rm/t 'fb {' IIWIL£ fJ'f1ub r_Up.fluuutp(,ll,'j,{,fJ ( IIUitlbfJJ IUU "'{'"''f"'-fUJnL

'i,p!J ), Uf"'l.Uf'""ln'-'1 *'"l'"'l b'U uuuu.'Jq/;l 'itnp umpnt ~mn Lpw'Ubp' 

.!fuJw'U unpppm, •f/r,Jm'b mpnumpm, pbl'U/rm l.. .f,upmb'UuJrm {'bft.25): 

~IUUIIliUU11_•urJ I; 1 np uwnbs.J,u'b "ll'n9bunt..J "'_bnlfrmtuJ{s'b •Jrn

/u•u•pupd.t!w'U ftppmfrftm~m'U r_LpJ wum/r-b.•uU[! ( Ar 1} ftmfuq•u,} ~ '"'"-"

mh'isJrm/r 'fhputunbsJ'w'U tfhJnt..fltn'-'it/rs: ll.ju"'_h", b[ilb "l"'l"l"'mf! 
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llwn.b9.t<nit "'1'"''1"'-f.Jin'-'b'b !;l •u'i_b£1• .!J.t},.,9'bhlftu -rnu~nft• 
tmuJftb .Jtnfuru'lwrd.nul "'Il"-" mb'l_p iP nL'bh'bnul 1... 'll'w!f.ft~/t o{ru. 

tfim,_J I; .!f>wt'b .!wrmb'b,.ftu"ufpb +n fu<~~'l"'l'd.t wit u~qpp ~r/tm/t~ut· 
ltruil ltbme ( M H)• 

IJ.JU 'fbllf.f!"'-" IN('ffUU7PUJI!_ IUbf.'>IUJUIUibnL.! I; f.t "f_ff'I_Uf_UIUJ" 

UUJf'I'7L~IffnLrwl"'-" :n.,,_,f t "ftwt'b .!wrurb'buftmf!l UUinhs.twit wrw~ 

'f"LfiiJwit IIIJ'l it1_w'I.UI'fffLJit Ulf'db.f!f!• "f'P 'fb"f_.j!I1L,f um{'nL~UlffL['IU~ 

!P9 1_hrwilnL.! I; mrnuutpurf! .Lt. 1/Lnr...! I; .!wrmLitufturl!, ~nl_'i_n~..t I; 

.! fu.!wit ~rm/t~m~w'b wrw'fnL[i/Jn<-itt 

u wrurb'bup UlUI JPb •pn{uUI'fUI{'dJ' Ulb MH ~hu•/t WI'J!I! ~UJ/u'i_wJ 
:1; uwn.b.9.twit wrw'ln,_[il1wit .tb<h1LfiiJ"'-'bp9 : lln ~I'P"'P~·u~wit lbr~ 

J'wuonp-6.witp J'ht)nr..{iiJnLbf! p'bnrnz'i_nLJ' I; J'p111Jit "l"'l"lwmp ,e/tJ'p<~~

~Uiit f'.W'l_UI'ff'"'-fillwJ'pt 

lll"Uf.Punq, tunLuu,bitpm/t wnw'i_bt 'lbruwn b9J' wit 'lh"f_,enL.! 

UJmugo{nr..J' !; J'utrml.'bupur: ~hmru'lnumLfJJnr..it'blirn1_ f.wuurw~nqwJ 1;, 

"I' 'lrh{Jb l'"l"l' qh"f_,ebrnul, J'rurwh'bufouauJf•it 1_p-6.w~p pbro[wJ 

"i"'l"fwUJp ;,mrnr..~ur"'-1'"'1"'-J' "1'"?. tlruJ'w'bw/1 t. 'lhrJ'wumpb.ruitwtf>it 

"{'"{'_ p'bmhrtfwl"'-J', J'rurml.'bupurp t:.Lm rl'pmupit "f_W'>Uf.w'iu[t~r...! I; 

'bwl. llitru9"1''1'uJpit 'f6-ruwrrb91,wq wnLuurb'bpwf!.: U.n flbtu!J"I''l-ruJpb 

runr..u~n/,ifpmp,'l wq_wuu[b{nL t,mJ' "'{' Uf."'/_Uf.'Uinp uwnL!JnLJ' (! Uf.b ln.[! t 
2'"1'"'-'i.wlto{P .!f•ittlt. J''"l"nbitupmwJpit •pn/u"''l"'l'd.J'wit 1_6-r'lf>'b f.w
.!w"l•u~ntuu{lltuitn'l p_brtfwumpiuuitl!, "1'1! (!k'1"'-it1_~»•} I; itzUibtu~bl 

Mk·,qt Ah .!ruru,b'bupmwJ/•'b •pn/uw'lwrdrl.uit 1_hn_/l 'l/,I'J' wump

·6uu'bfr J'bqnL{tiJ"'-b(! ku ll'"[uqwJ I; "l"'l"lwurp ,epJ'ftw~wit pw· 

'/_"''f('"'-fl jiiLb fl!Jl n f'"{'_ lfbU/.j!b('nLJ', /:,wul~W"f_J.II J'b,} .j!<Uitlll~nLJiiJUI,ffl 

wJ/uwqpb "f_W{'RLbW~n'[ "fi:J'["f_UIUibhrnLJ'1 A\ k ~f.urpb r:.w.tW"f.IIIUIIUU

/uutitn'l_ 'lbr.lwuUifr-6.m'bl! lf>'bnul I; p•ustuumltw'b: 

MH b. Mk .!utrmbitupurwJ/tit rfrnfuw'l"'rd.J',u'it ''""'6-rf> 'lf>r.f/P 
.Jtno{m/u.!wit b. "i"?"l'umnr..rl w<~/uruqif/t Uf.W{'nLbrul[n<-{JJtUb .!p'l_k b'lwq 

~Ill"/_{!_ !J"'-{!J I; wr1_wJ b~. 2'f•nLrft f.w,ljp wJfuwqitp llfW['ffLbW~nL

fiiJwb .tbt),7L{iltnr..bp!J1 tf~»J•~nL'bupmm!f>'b +n/uw'lwrd.•lwit ~6-u,br/t 

'1PI'J!P •/r<~~ IU'f'1b9"'-fill"'-it I; {Jnrl'bnLJ' 'i.wb. t'"tPI'"'l Ullllf'f'b-1'/t wn

~"'l"'-{iljrr<-bf!: 
{h'ff>r"'l mwrr"rl>s ,fJ.q J'wue P'i_b 9'b,,J' bit 'P"fuw1 wrd.J'mit 

'"l'l ~hmbrf!' 
U "'f'ur/s'b,puuulfoit •pn{uwiJ:wrdJ' wb MH b. 

miU~wit b. 'l"I'Jitwf[tuit 'bzru'ittu~m.[iiJnLit nr..'bb'b 

J\h ~liurhre J'bt) '11>

"i"'l"l"'"'P Jfurlw'it 
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UJvwluz "l''fP'iuuu/ilbrP .unm'by.J!P tfrm ""''1'"'1-l''fwJ b'b p_hr
..!wumfduu'b'bbre { 8Ltufm'-"P 'ilzwmiup•uuu~mf ), puff rupuypu'bhrp 

wnw'bseP •Jrw' Jw.f,..'iJrulte' ln'l"'rfrfJ.Iw~w'U .!wuzwrupmfr A 1 ~rfr
~npl[ml[ ... 'il p_br.! wuurpfuu'Ufr'il f>rurlruUJruwruuprwhnrl t,.Nf'P'ln'bw~w'b 'fJpy 
pwrJ.r t.wqruuwrwl[zntfwJ- qp-6.m~n,_.f 'lm'il<fn'l wnurrub'bfrmp u wt.J wb'U 

t 1 fruit ru 1'1: 'IJpy yruJ-' 'lbf' utu<~.hy,.wJ- wm_uu,M,frurfr uwt.J w'b(! 1 

1-pUI'Irru.!p <frw 'bzrfuu} I lprf! ;:."',f"''-'l"'uuuuju,u'bn,_.f t- mwp

pbr lbr.!wump-6.w'b'bbrn'-J 'fbruum.byruu} •un .. umb'b{tmp •/•nfu'"'l'urd.
,f,.,'b ul[qp/• JruJ._.,'iJwl[{t'il, fruit II fl"l'l!• '"'"'-""'b'b{tm{t rfrn/um'f'"f'J.

.1 ..,'b w<fwr•mlru'b tlw.!ru'b•u~f·~~~ U.n 1/"f'brp .!pp_L '''l"''} rnrurwJ,,__ 
fiJn'-bf! 1 'lbruw•tby.!w'b n 1'"2'"'/P p_br.!wvwpf.rubru_.f, t:,.,,J "'"l"'

mUJufum'bnLJ f- wnwmb'bftu•{t rpnfu"''l"'rJ..! .u'b f!'b[lmy,ep wlu''l"'-
PJUih(!t l,burl. '"P"'P-• I ljnrfts a.wpr 'lb/""""-"!1/""J- '-'l"'l'-'l"'mf! 'lb" 
UJ"'t,.UJ..,'bnul I; wn LumL'bpm•" JP'ir •Jfr-6.rul/{!, pu~ II -r'l ltnrP9 w 2_ 

uw,•yqn,_,f b'b 'fbruwubyJw'b """rrl.f' 'lbr.!ruum{t-6.w'b'bhrfi. l''b"l'''2 

UINLIIUJbUpwfr IIIW('W[nLJ-rf IIIU llf('"'flll-l[lll"ilb('f' ( rfut/!(' 'fb('IIIUII.b!J

Iftuh """'-'ll!nuf' "t""il"'·· ""'''{/' ,fL,J- 't/,f'IIIJIILL!J,f, .. 'j, 'lb"ll!nul' unr
ppm, .. ,t'bnLt.budL u•r•wmfrw t.. l'lr{upm ): 

1-p"''ll'"'tfpy lirl""'' I; 'ir·ul•, "l' 'Jbrrsum/;.9,/ UIU """rl"'t' .!h
J-,,jtltn'-'b'bhpf• 'lb"f/!n'-.1 ft"'!n'-'ir mnLirmh'ilfru•wJ{t'b •[{tf.tuft '-'l'"t:,bln'

,J..,J'..,'b.uflwll'2.UJ'b(! INIU(IJ<b[' /;: IJ.J'iJ 'iJ,[mqu"fn'-Jh ;wr[rfr /; t,...,u'iJnLJ 

,1J,ruwnb9 nule Jft'btb. 5.)0° t.,uu,'J'irlrl'" '1'"'/.J!n'-J' 'l'r•u'bp9 P"'rJ.r t.. 
yurJ-r lbrrf•ullrnfr6.ru'U'bhrrn'-J wnLuml;'bfrm/• IJWJ"'-~' tf{t-6.w't_ "l"'~bl"'

Jwrfm'bml[ruzrr.'u'pr! ({t'iJ~,,._pw ,qfrn'b 2nw'i'l!) ,..(.,,,/ 1;: S,urpbr p_l.r
J' ... ~.~,,pf.,u'b'bbrnvl' w'"l'l'br L'b uu"".'J'[nuJ' 'irrut.. hrltn'- ll"l'l'f'fr Jp

t.P l:,bnw<fnrn'-(r/Jno"i,'bbpf'' U.J'I- !:ln'-!9 t uuutfw, "l' 'lbruruuh!JJ,u'b 

"""rrh-r p_bp.!ruuutfd'uu~,'iJ/;{""J w"'-"wb-'bpwp utm(""l"'-'}.fru'il mb.n
'ln•ftiJ"'-'bf! wwpp bt• I;: 

1-p"''f(''"J p <fi'"' 'bz•fuu't .Viii lfhwp'b t:.wrflu'-'f.'"""'wu/u..,'iJn'l t,.,_ 

r/tl{'lbW~UI'iJ 'fJ-frs uft.unLJ I; .!wrUJbUupurp 'fN[IU!Jil'-Jf', ft('{!t p'bt'-'f.b-U 

'bz·l'·9 qbrb.nuf, rurf•urw<fn,_J' t .u<flitfr 9'"Jr lbr.l<»uw{tf.w'b'bbrn'-.1 
( 'JP'"'frw.!p rfrru tft 'ilz•[wJ )• 

u1..,'-'I.P"n<f, wnl-umbuprnp ftq"f"b-r.!pt1 "'"'""''l"'ra.!w'b. 'fP'"

'Ir"'"''! t.'bwr•u•/nrn'-fiiJnL'b t umb'lJ-n,_.f 1['""1 t.ruumwurlsln'- wnLu

mh'bpurfr UJ"'(''"l"'-J-Jw'b p'bn'-tflft t.. 'ilrw 'lbrutun.by.lw'U UJuwpf:uu'bp 
,/hJ-n'-fltw'b .!{tp_l• 1 t.wz•l/' um'bhtrrr/_ wb-'lp nL'bbyn'f •frnfuw'lwram,f-

'bkrP t.w.! '-"[' '-'l"'t:,,u'bp_rJ.n'l J1urf w'bwllf!' IJ.l" mbu..,~Lmpy t.lsm'-".[!{!('.f!

r"'ltw'b t- .fjuJ<»'b "J('"!JhUnLJ U<»llh!J.flu'b UI('W'fnL{rJJw'b Ulll'llt
!JN'-fi'Jw'b '-'f.Wr'lwpru'bnL.If!.' 
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t~. 29-rwf 'hzqwJ 1 ~"Pf! '>wJ'w"f_wuuuu/uw'hnul ~ uwn.h9-

J'w'h fn.er "'P"''fnLfiiJnL'h'hhrJliu Utu"i/ru/r "'P'"'l"LfillwJp uwnlssnur 

~ww•ph[/ru urunhsJw'b rupm'fnLfiJJw'is 'IPJ-f! '>•umnLJ I; 'IP'"'tpwJ[r 

I " II ~nrhrf! a' "" a ~burbpnLJ, A I ~r/rmMru~w'h 'lbrJ wumpi.w'isp'ir 
J'nur urur.JIUI'j,nLJ't ,,.lUI 'bzw'i.Jw~nLJ 1;, If[' 'lbrutun.b9rwJ /UINLULrrh'h/r-

111(! trfr</. mwr'"J"LJt/_nLJ' I; Ar, ~bur/r'is Jnur uwi>Jw'bnLJ. 

np/r Uf&Uuri.wn.trt/_ I;[ /rrr£. urWpLU[ftLJrfw'i.J "f('"'J"L~IIf umw9t/_nLJ I; 

Ufbttt/rmt 

llwnbsnLJ'b rm/_ht/r Jbd- wpru'fnLfilJwJ p ltwmwpbJJru uwnb9Jm'ir 

"'P'"'l"'fil J'"'h ~nrbrf! ( 2, 3 t.. 4) l>wurnLJ b'is 'l"'"'lf'"'Jfr ] t.. 11 ~n
rbrf! Ar I ~hm/ro mtfht/r '>bnnL rnb'lbf'nLJ (b' - b, c' - -c, d' -d ~h
mbpf!) k 1 l>burl.wpwr, 'ILrwwnbyruu) wnLuurb'il/_Jurfr urturwJnLJmJii. 

w'isf!'is'li;..,, uumb9J w'h "lr"9hrrnul u.I•'IP I; tiL'ilJ.'isnLJ w<[ht/r 91L1Jr 

y__hpJtuumpluu'is'hbpnLJ r IJ.lu 'lhUf.pnLJ umu19</.nLJ' J.'iJ unpppur { urLJ

"b9J'm'b '"l'"''l"'fil!w'h 2 ~"{'(!) I.. mpnumpur (uwnb9Jru'b UI('ILI'fnL

filtw'h .'1 t.. 4 ~nphpf! ): ll.t'hnL'>hml. 1 ,..,,.b9rfru'h '"P"''l"LfiJJw'is wi.Jr'ir 

Z["L'lf!'ilfJwy r/_Jni_J,q_,.J b'is '"""bsJ'w'b -r'"'l"LfilJ'"" IJnrbr/_1 [Jb.enL

{JJ"L'h'ilbpf!r 5, 6 b 7 ft"l'h['{! '>rumnLJ J.'iJ 'IP'"'lf'"'J/_J Jpwj'b 1 ~"('[' 
L J'wpmll'hu/ru,.utfr'it •frn/r••u'l'"('l.Ju,'iJ 'IP')f! (e'-e, f'-f, g'-g lJb

wLpf! ) t 11.1'1 'hzru'hu,ltnLJ J;, np '"rnuwpww11_J'is fnP"'"I'"rl.nulf! 

Lr/rt/ } f• ru<[•urrnt/_nLJ', 'lb l'"'""bsr•uJ IUnLuml.'hpmf• Jp "'""!! t{rtr

/"w~bpUftfnLJ I; J'mpmMwfrmfr: •{br'l'""lb''• .,..,,.b9J.u'is '"P'"'f'IL

filtw'is 8 1.. 9 'IJ/.pf! l'"l"f'"t/fr'h l_h'is '>ruumLJ 'l""''lr•uJp I L II ~n

rhrf!• "'!" 'lhUf.[!"LJ 'lht"""nbormJ WlfLIIInb'hpurf! Mu y_bpJ wum/_1-

i.m'bnLJ ,ltunLJ I; •JrnP,w~Lr"l•fbl rfmpml.'hu/rm/rt 11/ILipZ[ b "{' um

n.Is9Jw'ir tupw'fnLfclfw'it 8-r'l ~"Pf!t "('{! znziLI'P"'l ~ 'IP'"'f('IUJ/r I 
ltnrfr'il L 'hhplf"'I'"Y'hrlLJ' I; Jrup"'L'i.J"f'"'"'tP"ir umpnLII""'Lf''" ( ,..,., .. 'j,9 
"'l'"""'frur/r) urnru'iswtnL '>wJ'tup w'h'>rwtlhzu• 'htf'"'l'"'l"'J'h '"P'"'l'lL
p1nL'isf!, l>rLJrf WUfWurwuP,w'bnt J I; JfuJ ru'is ~t•/rur/r~w~w'is wpw'fnL-

{Jtw'hf!t 

Fl.r<[•utl- uP,bJw!/r9 hr.l.nLJ 1;, "r JprJtu'b Uf('"9hunLJ mu

nhsJm'h '"r"''f'ILfil!'"'h "'zt'lb9nLfiiJnL'h(! 'iJJm'ht/_nLJ I; wnLuurh'hpmfr 

"-'""'"''l"'raJ~'iJ lfrur 'lbrumnb9Jw'is rLJuurfri.m'it/r ""l'lhgnLfdlu''hf!' 

4J"J'r uurnL9Jru'i.J wrru'lnL{dJnL'i.J'i.Jbpp 'JbUf.p.nLJ <[rn,cp t 'bw£. 'lL·ruw

nbsnLJ'f! b runLuml.'bpmfr uuuptutnLJnLJ/r,9 umw9<[nuf I; llnppfrur ll'"J 

mrnuwpurl ILIJIIJt.'b.p'i.J mb'/Jr I; lfLhL'i.JnLJ JbrzJ J'fJJnLJ: lfJ.J UUIIJ./:;9-

J'w'i.J UlrtU 'fNLfilJnl.'i.J'j,brfr 'lhl'f.[)"LJ J"f.t) 'fh('UillllhonLJ nt/_ t "flU 1" W-
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'i.16J<[npt/_nt.J Jwpu,rb'isufrw/r wrr.ul<l_wynLJf!., "'lufr'is,c'is mls'l/r I; nL"bh

'i.JrlLJ nulls'l J/urnJt UtuUfpunr[ ur'hf!'is'l(,'""' uwn.bsJwJr JJ.uJur'h 

wr'IJ'JL'il.[!'ilbr'is /_lu~w"f_bu npnz<[nLJ IIi, uurn.bsJw"b wpw'lnLpJwJp~ 
"f'l!.• p'hJ..Ufbu mbu"bnLJ b'ilJJ1 (,w'is'lbu t qwlfru np"flsu thrJwfp"b 

J zw~Jw'is UIW('pbr Uf('"9bu'i.Jbpp /;/_11/lou~w'is 'fnpJn'ist IJ.J'I Ufurmi.w

nn<{ 'l_bpJwl/_J"iJ J'zw~Jur'iJ 'fnpJ'Jsw/fl.ll'Js l>wpsJ.rf! ttrL,}Jr[pu ur"iJ'>r•u

tfbzm I; l>ouzrJ./r UIR'j,/sl f.. nrnzb£ uwnbsJru'is UI['UI'fnLf!JnL'h'ishpf!.l 

Un Lumb'bpm/_1 frqn[ilbpJ/_1~ •/rnJ.uur'lurrl.J w'is 'IP'"'frurJ /r urnau'ill.

'ilml>ww~nLfilJn~.'b'is w1'is b "l' btu lturn.nL9</."' J ~ "i"'l."lwrnfr urJl,'is 

Jp mbuw~/r r..wJurr wn.w"bl.p"b1 U.n Uf'"wluun.n<[ ~l• 'JP•'f(''":ti.hl'l!. 

~wr"'l J."b mwrphr mbu.p t.. ~""r'l/r"btumurtfr"b wnru'il,9.e'ilbr/r 'l..~urm
,/wJp mwrpb[' 'f/_1('./! nL"bb"bw[l ~b('tfwJ/_I'j, Jzur~J,.,"iJ Uf('"9/iu'iJh('/o l>m

Jwr r.wm~'""ibu 'bzru'hw~"'LPS ~ br~r"r'l l>w'bqwJw'is.ef!• IJ"''isfr np 

'JPILI'lr'""" ~nrhr/_1 r.bnwrfnrnLflturJp 0(''1/_l"b•uw'i.bp/_1 Uln.Wh91JP9 nrnz
<[nui I; JfuJru'is ~rfunMILI~•u'is UlltwqnL/OJILI'is JhJnt.{JjnL"irf!.t fll,.,r'lf!,_ 

r[tuJ 1;, opfr'isw~l nr fb'f/rr</.LU,} "f"'l.UfiUUI'isbr/r l>mJUI(' ~UitllfLstfwJ 
'JPILI'f('"'Jp ~nrhrf! '"l'l runw1'.9./!P9 w</.hl/_1 t.hnnL M, 'l'uuw<[nr•fnLJ, 

.ew'is ILIJfuruJ'hwt/r'h UfN'l"f'""''hLr/r t.ruJ ILl{' ~run.nLsrfwtt 'IP'"'ll''"ffi,b-

pnLJ: 
IJ.n "bzm"bw~nLJ t. nr lh'f/_lr<[.uJ "l"'lUf'UIII'hbrnLJ Jurr•rnh'b-

ui_Jm.ut/r'~~ IIUJ('IlL~urnL('UI umw'hwtn•~ l>urrlurr Uf1L1r,,.,'iJy_<[nLJ b"b m<[bt/r 

fn.er .,..,,.J.9 ,fru'is rurwqnL{Jl"L'iJ'ilLr: :.bml..lllpiLI('• lL'l/rr<[wJ Uf"'l.

"l."'m'hbp/_1 J/_JJnz.fflr f!'isf"lll'hnLJ I; rutfhtfr rwrh'i1Uf1111Jilr ll[lliJJ'Jub'ish;_ 

pnLJ' 'Jshr.J!/_I'Js fW('n.f/i.h('/r UfUiurf..wn.tt</. tiiRUI'l_lustu,} rurrutn'isL('f! tfo

'istratf h'is mrfbt/_1 .e/ri..• JrLJru•b"bu/rmurtfr'h ""'f'"dlm"'(''" ""'"'9"-'ILJ' I; 
"z'"~"-"'1 ,.Lurwt/_1 w</.bt/_1 ,,,,. zbrurhpnLJt Urru'is,c lb'I/rr•fwJ "1."'1.-

"i'""''ilbr/r JhJ wn.ur<[l't"LfilJ"L'h'isbr b'is: ~ 
IJ}umubrpfm.u.-lf /uJ w"b Uf('" 9bup f!'iJf/ILI9.J!nLJ fb('Jurumfoi.ur-

"irwJp'is /r•Jruur fm/rn[urrt.{J lnL"b'isLp/r r.Lrnl..w'il.en</. J/_JrJtub b'is[ilwrll</."'f. 

Ullf.Uir~luJnzJ JJ.t) 'Jsbr.e/_I'Js [W(lltLflj,/;r /:;"'J UIIIUI'l_Uibnuf: 'thrJ!.P"j, 

l"'rndlt.hrf! JwuruJp 1 ~,,J P"l"P"<l/r'~~ <[brwo'ishtnL I. JwrmL"bufrm/r 

f/urnL'isnLfdJnL'isf! fn.prws"bhtnL 'isUfrumruiJn</. rf[ualtu'is "W"!Jbup9 r.b

"'" ~UIInW('t/nLJ ~ /;w'l_N(''f thrJ'wJ/_I'Js J';_ur~Jtu'iJ "frnsbll(!J "('(! U}lllll-

ubqun~U ~ ~nt</.nt.J: . 
lf/uruJh'J.JnLJ(! 'l_/:;('tfmt/_I'Js Jz_ru/,Jw'Js Wj"iJ "frnshu'Js 1;, np/r {!'j,-

(duro,cnLJ ,fi_Jr<[rutt "l"'l"l'""'l!. lt'hfJrur~</.nLJ ~ ltr~'isur~/_1 rmu.[!ur9Jw'h 

Ac
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"1.'"'-qnuf t- "{'"2 Jw.fw'inu~ run p_hr.!ruuur{r-6.w'it[r. urw~ I.. f.burt:J uw

n.h9q"'-.ft Ufuw.!b'l.f.fru'it 'lb"I..[!"L.f Jfurfm6 "l."'l"I.IUUI{r uurrnL~rntn

pus'it ~rnuf I; '.bmt.l"'l •frnfuw~bf'"l."dlirhre' 
1. Ufr'htl.. 300°C mw.e'"!J'hktfr" .!usrurk'itufome b'h[Urur~1_nL.l I; 

.f!tuJ.[!wJ.!"''it, "f'l! pbnLfl"''lf'1"L.! I; 'itrw .!hp_ l"L61_usrt tu6fuwrt'it{r 

IUfUIIU'l_IUUit:JL,/nq' wb'.IUJUI ,e{r.f{rw~rub P.W'lUI'J('t>LfillnLb tnbh!Jn'l 

~-rPfr'lwtfr'it .!frw!JnLfiltm'it ~t.nq (FexC)t U usrurb'hu{rurfr "'l""l.fru{r 

J!"'JJ!'"t.fw'h '.hurl..w'h.enq tUflUI'l_UibnL.f I; .!{rtw.!h'l.!qwrt .!wrurb'itu[rm, 

"{'(' 'lb" "l.'"f'"L'itru~nLJ I; frr .fbp_ l"LJqusrt usll{r•r.urtfr'it, f.huri..wrwp, 

{rpb'it{r9 'Ibn "'fr'h'1 LnL.tnLtfU I; 'itbr~"'l'"9'itnL.!t Ufuw.!h'l.!nL.!f!. tutu

"l.fru{r .!furfwrt "l."'l"l.'""'fr '.wm~nfUJnL'h'hkrfr 1_rw 'l'l"'Lfr ustl'lb!JnL
filt"'-'h I; [Un'[bnL.!. kpt. .Jbr91.wll p_br.!wumfr-6.w'it{r uw(,.fus'itl!. pwJ,u

'ith'itJ' hr~nL .!wu{r' Jfr'htl.. 150° IL 150-300°C, '""'w, fr'ht"'h" tfnr

~br'h h'h !J"LI!J <ntutfru, wnwp_{r 'lb"'J!"L.! rlwutu.fp qkrru'hnL.l h'it 

Jfr•nL.I/•9 wnwr.us9 rurt 'itkr,pf•'h l"'f'"dfi,brf'• "'"'l"l."''"fr •frfurnLbnL

f!ltnL'itf! "{'"2 t_usqmq 'itqw'l_nL.l 1;, pull 'hrut ~"'{'r}f'"LfJ!nLb(' us'it'hzus'h 

J..utpnq I; qmt{rnfuqnLdt t;('~f'"f''J 1f''"'J!"L" 'hbr.efo'h rli.Uf'nLtli.rbrb 

utrf_L·tfr L'it 'hq"''l"L.f, fr"ll •frfurnLbnLfUJnL'h'h nL ~wrJrnLfUJnL'it'it 'l'lwtfr 

l.""""" e'h~'itnd b'itt 
2. U[uus.!b'l.!.fw'it rutfbtfr pwral' p_br.fwuurfr-6.w'it'itbrnuf {300-

4000C) tubt.UIJIII ftwq.f{r Jfrw!JnL(riJnLb(l (FexC) t{rn{lltu{'~tfnL.f /; !Jb

,/ h'hur{rrn{r (Fe3C )• U.1u ~'"f'f'fr'l'"JP'h •frnfu"''l"'r~.! us 'it Jus.! us'hw~ 400°

bnLd wJfumJbp [{' "" IU('UIUI'l_UIUid Ulb t:.burltwb.j!nt[, d IU('tllb'itu{rmp,'/ 

ut<Lutp_m'hnul t .lru'itr ft"'""LfJ'f"'rtJ!fr tf.brfrrnfr nL y&.!b'hurpu•fo fuw~<
'itnLf''1• "{'(' tf{uw.fb'l.f,/tub UI('HIIUI{rur t- ~nl•fnuf I 

.']. 450-/jOOO-{ry u~uusrt lt'"f'f'fr'l'itbrfr /uurut,g.fut'h I.. .fpruyrfw'it 

'.brnl..w'it.[!n•f 9b.!h'itm{rm{r .!ruu'itM'itbr'it /;( usrf_btfr 1/i, 1u-6.nL.f I.. '1"'"
'itnL.! bb ,/ Ulb('UI'Jfrmw~{r UlfU~ b~IUUlblf<t u fuw,/b'[,/,/ Ulb urrnumfrUlf! 
.Jbr I; ut.!l[nL,/ .!fuw.fb'[.f,/w'it unrp.four{r: 

4. ~br.f""''"P-6."''itl! P"'l'~l'"'9'hb1nq Jfr'ittl. 700°, ~wrbtfr I; 
"I."' Jd ut'itbb{' uUJb'[r}f.( ,/ fuutJbt[,/,/ Ulb unrpfrmfo!J ,_hll(PUJ uurus'itru[nL 
f.ut.fut{'l 

~'it"'~"''h 1;, "f' r.br.!wump-6.ut'itp p.wraf'"'!l.f'u'ite 'l"L'f[!'it[ilw9 
t/<nfuqnL.! 1/i, 'itwl.. "l."'l"iw"'fr f.wurf[nLf'tnL'it'itbre' ~wr6r"'-f!ltnL'itf!. 
'ittfw'l_nLJ /;1 {ru~ -6.(nLfUJnLbf'' w-6.m .. .l; 

t~, 30-nL.f !J"LJ!J /; urr1_wr} Jfuw.Jb'[,/,/UI'j, p_b{'Jiuuur{rbut'itp 

"''l'lbynL{JJnLbf! "l."'l"l.tum 50-p .!h/uw'itp~ru~w'it t:.wur~nL[UJnL'it'itbrfo 

"-{'"'' 
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tl,. ao. ll'f" .. J/;;'IJJw11 ~!.r.!w"m/lliw'up W'f'l/;;9"'-P.I"'-,f "f."'l"f.w"' IO-~ f/>~q~
ft.u-J/;;fuw~•f.IJ.wftwl> ~wmftn'-Pl"'-),'ubpp o{pwl 

tkr,efo'h lwrnd/i,hrfr usnwp_us9.!w'it qmus'it'lfr Uf.U1'~'6.usnnq .! fuus

.fh'l.!.fw'it 'lb"I.J!"L.f tu{''"'l: '""'J!'"!J"Lflj, nL uusnhun•d(l ru'it{JnLuus

mph[p b'it: 
Ufuw.fb'l.f.!m'h p_hr.!usuurpb.w'hp {!~tm{'nLfrJJnL'itf!. lttufuqusrt I; 

,/ 2 w~lj_n'[ 
2

p'iJ1_p1 r} J!fr "l.us(,us'itp_qn'[ JbptusbMus~wb t:.wur~nL{J/nLb'itb
f'P!J £. 'hrus 'it2ur'itru~riL(rltnL'itfru: q.,.{'JPJ!"'tfo'h mJfumrt'iturtfo'it '1"'J
"I.usur'hhre Jfuw.!h'l.l.fur'it b'h b'it(Jwr~1_nul 150-250°-nL.f, ,pur'itfoU.nr 

tuJ" '1."'l"l.tu"''ithrfou .. 1wt. ... 'itp_1_nL.l I; l'"'f'ar ~urprtrnLfilJ"L'itt t" 
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&.wuu/_wJ.[!'"f Jfrp_ru"i.oftlt Jjun,_J uuuu"i.rull UtJ.bLfr JbJ r.wurtf..,J.f!ntf 

?-burwlilbr Jfr,btfru 'trw wrUim.[!/r"i. L Jfri/r zbrurbrn'-J UUirrrL~UirrL

rwi.brfr (f.brnLmpwr f.. t;.mm~rr'-fillnL'iJ'iJbrfr) tnrurpbrrr•filtn'-'iJ(! ,.,tf_btfr 

9"'!111"'-"j, t tfr'i.rr,_J, U.JfruuJ'iJ..,Ifr'iJ "i"'l'IJ.'uurfr9 "/.UimrullrrnqwJ ;_wur 

JbJ f.wurqwJ~ ,,_'iJborr'l '1-bmwt'i.brfr J'juJru'i. '1-buJ.'J!n'-J Jjuqn,_J' I; 

Jfr,ul'i. J.u~br!..nLiflwJfr"' zbrurf!• J'fr'i.t'llm. Jfry_/r zbrUif! ~.uJ P"l"

rrrtffr'i. l_P .f/utJnLJ', ~WJ' 1;£ J'/_ut/_nLJ' I; fJbrfrl 2_UIUI flrr'-lll ~,.W "/.wr 

Jw'i.wtfrrrt/_nLJ I; zfr'i.t[w.l.J>fr wrtniU.J'fr'iJ k 'itbr.efr'iJ zbrurbrnLJ umn.ho

J UJ'iJ wrw'fn'-fiiJrrL'iJ"iibrfr UJWrpbrrrL/_IftwJ' pl 

llJuq•uJ zbrmfr /urrrrr'-fill'""' J'bJrr'-fl!"'-"'1! ~w/uqwJ I; ;_wm 

"/.wtrrfi.wn.'iJbrfr9• UIU~IU~"j, rrrn;_/rz_ Ul'['lb9rr'-filtnL'iJ b'iJ filn'f_'iJnLJ'' "/.n'f_

"/.'UU1" pw'f_w'lr"'-{iJI"'-""1!• r.wmfr~/r J'bJn,_fJ-Irr'-'iJ'iJ ,,_ JjuJw'i. y_br-
J,uuurfrii.w'i.f!t . 

UJ{uwd'i.wlfr'iJ "'."'l"'.u'ur'i.brfr9 tuJ'b"i.wJ'bJ JjutJbtfuafJI"'-"' 

(•un"lhu I; ~rrl_t/_rnJ' "i"'l"'.wlllb ;_/r'i.qwJ.J>fr wJ'pnl~f r.wuu[m.l.errtf 

Jfrtrrdlb f!'i.'frr'-"i.bl"'- f.wm~rr'-fJJn'-"iir) "'-~•/r O,Bao.:IJ wJjuwJfr'i. "'."'r"'-

'i.wltn'l "'."'l"lw"'f!l f!J"'l'IJ.IUUI/r J'jutf_btfrm.[iltrr'-'i.f! 'l'lwlfr"rb"i. wii.rrt-J';l; 

"j,(IIU .!by_ r.IUilltlL~ tb'ffrrrr'l mwrrhrfr 'iJbpJn,_JJ'mJ' p1 bfd-b mJJumJ'i.wtfr"' 

"/."'f"/.IUUtrrLJ' tf/rf_w'iJsfr~ J'jurrLJ' UtniU9tfrrLJ t zfr'iJqwJ.f!fr Jfr'iJz_&_ 10 

lfu' r.Uiumrr'-fllw'i. 'lb"'.l?"'-"• w"'.w lb'ffrrtf•uJ "'."'l"'.wm'i.brn'-J, J'f!fu

,/w'i. J'fr..,'iJJ'w'i. "'.wJJ'w'i.'i.brn'-J', •'l''i'""'ofr~ tf/,,,_,r ~wrLJfr t 1/mw

"j,,,.l 100 uu-fry wo/_Ltfr mrwJ'ru'ffr,'t ,,_'iJborr'l ;_fr'iJtf_..,J.e'iJbrn'-J't 1J.I'f 
"'.wwf.w,nq, brp 'l-lmuulfr9 ( J'b.J>b'i.w,fwufry) "'.wt:.w'i.y•[rnJ' I; wJ

I'"'Ii '-wwqru.l,pn.J J'LJ~~tu'i.frlJru~w'i. r.,um~n'-fd-1'"-'i.'i.bpfr Jfrru'i.Jru'i.nL

{ilJrrL'i., lt/•rrum{n,_J' b'iJ lL'lfrr"/""J "l"'l"'.'"u''i.br: 

llfr•J'w~• f''"{'d.r r_bt,J',uumfr6.m'i.'i.brr• fr'i.t"'.L·u 1.. '-•uurfrltfr J'b,} 

tfr'i.Llf! "j,,.,_!';."'.bu mfw'iulmlln'-J b'i. ,f/_uJ'w'i. /unrn<f'd-1'""' mnp'i.t lfb

J,uf.mmfr~ "l"'l"l'um'i.brr_ rf/un,_J'"j, [!_'iJ'}nL'iJn,_J' b'iJ wtfbtfr Junrr.• .J'"''L 

J w'i. l""r:.'um{,qw 1/•'i. "l"'l''l'"m'i.brl!' 

brp J'{unulf' IJmu•wrtfr,_J' t ,fLf[ "u"'b9"'-9h./r Jbr_, '1bmw1-

"iibrn'-J tfl.l~ 'iJbr.f!fr'iJ [IUrlldfLbr b'iJ WttiUJ'IU'iJnLJ', f., /)butklu"/.Jtu, 

'lb"'JU['i.hrt! b'i,JilwrlJtfnuf b'iJ 'l-bfPnpJ'..,0 !•u'lfr' fn/uqn,_J b'iJ 'i,rw'i.o 

l."-f! It t•u•frbrt!' 1,br.J>fr'i. ibrJ'•uJJ•'i. l ... rrrd!i.brfr "''l'lbon'-{d-Jw'i. urwf[ 

"r"Z 'lb"'..f!brrr,_J' ~"'r"'L b'i. •muu2_w'i.wl 'i.wL -6.b'l.etf•uJ.p'i.br' tbr

.J>fr'i. l'ul'"'-:JLbrf! 'i*".J>rws"iibt"'- t._ "'r•u'i.o "''l'l-b9'"-P1"'-"'f! Jb'IJ'wo
"iibt"'- 'i."'.wu"u~nq ~frrwnqrrul' b'iJ J'/_uJ'w'iJ r.ruwn .. ~ b'lw'i.w~'i.br: 

2. lf_lunLJ'~ bp~nL uwabgmgjl~fibpp. tfh'l_.--{;fr'iJt/_wJ.[!f! u~'lPfr9 

a 

,,t~~llbstfn'-J t f_pn'- J Jfr"i.tt.. 300-400°, wl'iJ,,_t:,bm& rupw'fnpb'i. wb

'l""fn/ur/_n,_J t "'-r/rz, m.J.btfr Jb'lJ Jfun'l r.b'l"'-~fr ftn'-'lfr} Jbf_, 

tl(''"b'f_ f.. tJ.bn'iJwftw'iJUA"/.hu uwn.botfnLJ' tr Gp~('"f''J (.,b'f_nL~" Jb'!_ urb

'{'utfm/ulf'-Jf! ~wuuuptfn'-J I; JuJp.,.b'i.ufru•/r 'l"!w9Jw'i. JnJb'i.mfr'il' 

r•str",_m.brfr i.-J•u'lb9Jw'i. 'iJ"'.wur..,~ntft 
llfr•n'-Jf! bp~rt'- uwnbon'-yfrt'i.bprr'-J ('1_"'-r-!"'-'l} lwl'i.nrb'i. ~/r-

f"'""-"'-J t w.lfrtwJ'i.wtfr'i. Uf_n'l"'."'urfro "l"""rwumqwJ 'l"rJfr,e'i.br/r 

(~tb[•.fnrfrt"'hrfr, urwfbrbu"i.bp/r, fPrb.,_'iJbrfr ), fr'i.t'IJ.bu 'i.wl.. r•ur'l J.b

r[""'"rnLJ n,_'iJbsn'l 'lbur•ut'i.hrfr p_brJw!/r'i.• J;_w~Jw'i. 'lb"'..Jl"'-J'r 
3. lftunt.U' ltliJ!Iiwutuwulr'l_d'nufnq.-lljuJ,u'iJ w1u L'l_tu'i.w~f! 

1[/•['wn.J.n'-J t '1-bm•ut"iibrfr 'lbfPnrJwofrw'bbpe_ q.'rr.J'.l"uy'irbJ"'- 1.. i.h'f_.p

•/"'J,e'i.bpfr wrLmf_wyn'-Jf! ~w"i./ubt"'- t:.wJ111p1 llfrr.!m'i. 2bptfwllfn/r

{.m'i."uf Uliii.J'.III9'iJb[nL9 t:.burn ;_fr'iJqwJ,ee_ IU[IIU'I.11(lb'ft lliUIIh!JtfnLJ t 
l'l'i' JliF_ J'fr'i.z_l. 300-!J50°, nrfrs r.bmn UUIIIL,qnL.lf!_ 2_1Uf1nL'i.w1Jtfn'-J 

1, "'1-'nJ: ?;i.nrt:.fr•[ zfr'i.o[ouJpn"f "'.'ur."'.'u'i.rJrua p_bpJ,,_{Iftw'is, 'i.w b'L

fri•uf'll'f'"-J I; {r'i..[!'i.tuJ{uwJb'lJ,fw'iJ: l/..(u 'lb"'..J!'"-'f lr'lf19"'-9Pl J{uw.fb'f_-

J'nof tfr /tf,rm•u[n'-Jz 
f>'i..p"i.w.ljum.lb'lJ,,_JnrJ .1/nnufl!_ /)rufuu/urult/> ltfrpulllo/_nuf I; .::.w-

mJ•.~'i·b-r, Jn1..pfr.bf' k IU.(l 'fnrJfr.f!'iJb/' J'!ub[nl r:.ru.fUI('I 
4. lflunLU' uuuv tfltj)_wtJ.mJpllLU.-Ul" '1-b"'..[!"'-,f ,ffr'i.tl' tf{u.f,u'i. 

:>~•rrfrnumf6.w'i.f!_ wW.[!'"'!J['If1')- lllt<wp'f'""' ut{""'l"rb'i. uru,.byr{n•J I; 

,,.,.,hynLSfrl. Jfrf•utfrull'"'-J Jfr'i.tl. 200 -.'J00°·f'• fr"ll f.lnm~o~'l"' ,,._ 

"L!J"'--Jr Jfr'iJJ_I.. unt/_npw~,.,"j, '[__brtf,,wm{rfr.ru'i.'i.hpf! ltmmwr"["'-J t 
'/'""''fW'f_l np"/.i.u .f/~t.fw'iJ J'frp_wr[w.w O'fUII~'frt('JrfnL.f fi"j, "-.sut'[wJ 

"''l"r· l"'-,)"'·tfil'i.br ~wJ mw,emypu•J 1"'-'l&r: 
ll'[uJu/it "'I" L'l_•u'i.tultfr ~pruwJm'i. 'I""'..Vn'-.1 'f'l"'lfr z_rm[•m/ 

-~"''"'l"'-J b'i. y_brJrulfr'b J';_w~.!ru'i. b'i.flru['~-/n'l runwplf<UJ"'-J run•u

;'m!J"'l 'i.br.efr'b l"'l'"'-m.brr• nrfr ;;t .... t..u'i..enrf rfn.eput'i.r~uf b'i. 

uwwr~' .. l"'-J runwr_w9n'f_ 'l-hf/wr.!'"'9fwt'i.hrr.• 
Sw.J'. Jp'!_wt{m[pbpnLJ J{ir.lru'i. b'lru'i.rultf. ft/•rm•wuff'_ urui).fJU-

~""'''"''L.J.wJ I; f_bpJtu.f ;_ru~Jm'i. b'i.[d-rupltrf"'l wtuuplfm.(/• tnufrul.pnt[ t._ 

lltH{nf'IUflU(' frrru~IU'iJruytfuuf /, rJ'fr'iJz_l._ 10 UU rnpw.fm'ffrJ rn'iJb,'Jn'l 

/, i'P"'-J J/"rf"'l "'.n'l"'.ww'i.brfr r.wJmp: 
5, lfwlihplruwJP.fi li\1lmu.-rfru~bcrbuwJ{•'iJ tf/unuf£! ~frf"u"o/_n,_J f; 

m!'i. 'fb"/.f'b{m'-J'I brp ru'iJ"-.pwJb;_m t U.,.UI'iJIII[ zfr'i.tJruJ.pft f..ln'-'iJ 

"hndt, /ru~ wzfu'wUirt'} r!.ultltpbunLJ'' ['UirJ.r IJ•urJrn•-filt"'-"' (or/r

'i,,l,, wwrufliJJu'i.fr•f'i.bp, 'lnL/_ilw'iJ'i,br/> [unrf•br, tlrub,'i.bp t._ '"!l"' )• 
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9Z. 

-Jmum '!."'1/IIIJLmmqp .fmpJupm'l.7w 6qp mJ'!. mlrrm <il''!.mnu':J '!."'l1mJm 

-~ql_) '!.mlJnrufm/uup ~ 1'"'"'!.6'!."' /•uJmlml.JuLm':J 7Pl'l ,1u '~ •/'!.m1m'( 

tm•Jp '!."'l'umJ•/It 'i1!JI-.u71J'I lj1mlj61J-.•d•f!.'i ~ .f"'P'!JJ'i':J illr"'!."'L-7 

-.ul'I'!.Gnril'mw P"J·'l'!.il''!."'""':J '!.m1pJ-.u'!.m1Jmtljm'}nr':J JvJmU 

til p-.uumJijry '!.1m1 lj11"''!."'L'l n 1m '!.m pnjp '!,ljlmn.7J 

-q11'"1' '!.7 p-.u?m•J•m'!,m !'':J"'" ill.'!.nrw/• '!."' pGmi!'mmJqb •JmurlrrLulrr 'I 

il'!.-.u1p}-.uJurppl. '!."'I'Jup-l.Jm1j •JnqGuJirr '!.1"'1l"'fl :lm'!,urllln mJql! 

.f"'P''il' {pp !!'9-9 71-i'!,ljp} '!,mlpj-.umnm':J JqJJmw ~ ljl7Jmry /wGu] 

-ljp -.u1'1vmJijry illl"''!."'L'J ,y,., rulq'!,Gmil'nrm Jurpm':J '!."'!'tljJJ 

:i1J'l'!.'!.-.u1!!1-.u1Jmm':J '!."'IJm'!.-.ILf1n Jlj ~ l'"'"'!."'lrr':Jmlrr il1pu6•Jp .,ql.?'!,r/1' 

<iJwJqJ '!,ljil'nrmJm ljil'{'m/:'!,ljl '!.Tmljp ~ I'"'"P"/1' 71 ljmn-.u ''!,ljJqnmp 

'!.rJJrjp 1'Jpl.JuLm':J ji7U'!,finm':J lj? iJ'!.-.ulpj-.upJq"J 'Jruil''!.m"'TUI'I':J '!."'1eJ 

-"'"'I'""''}Jnr11 ljnqfimllrr '!."' pGnril'nrs 'l''uJiurJunoljp Lu'!,Gqumn Jim 

!'"'If p-.uJ"J p-.upGqumn l.urJm ""''I':J "'1 puGu"Jijp ljGuJ '!,lj1m'!,qlr/ UJ 

-qGnr :, p-.upfi,if' "'"' "JnqJ~~~m I' ljil' {'m/•f!,ljl! p-.ui!'lrrql. '!,lj6nru1J 

t/•u6u1•J !' {';'; U) ljJq'!,il''!,mnu':J '!.mleJ-.u'!.m!JmuJm'J 

-m~ JvJm:J ·;; '1 pu6u11jp ljGuJ '!,lj1m'!.711jwq6m-m'!..f"'Pe/o(J ·r 
•puJq'!,,"''!."'L'J -.u11J'I !'"~"'!."'iJm'lfllj':J ~ 

p-.upJmmmlJ ilp-ruGmil'mm ~jJ·7""'1' '!.'iP'!."'""' mJ'!. pm, ljil'.f"'P'!.r/1! 

Jm !'"'':! '!."'!'"/!' '!,ljlmnqJqrym 1' p-ruJ'I'!.'!.m p1mlrr '!.mleJ·wJI.urmJTJ 

l 1'-,"'!."'"".,'!."'':J 

~ '!.~"''!.mLq JupmJm'!.':J 11"''iJ' Jnrpm':J '!."'!'/1mlp '!,lj1mpJq6 ljJII'!. 

-1mmql. LuGq'!,-.u p-.uJupm71'i? £JmJ '.f'll' ~jJ'I'!."''!.'lil''IJ' Gljllur/1"''!."'1' 

-mp iJp-.unJp '!,lj1mn7Jq1Jmp plj':JJu'!.l! ~jJq'!,'!,-.ulp}-.ul!Jpnrvm ni'(J 

tilp-.uujp 71 Jp-.uGmil'mu• lj1J-.u61jp mJ'!, ~ p-.upumfi,.,J Ju 

-•/'!.mil' ''!,mljGmpJuiJ;ql. ljlmmq£ ~ p•ubmp'!. /•u.jlm? ljlml.(j 'C 

:ilp-.uGnrf.ljnil'o ljil'f"'P'!.'il ~ p-.upGmJqp '( '!."'1 

-l,J1,p 'i'!.mil' ljp} plj':JJ"'!.l '!,m11!/-.u71'""''}Jmlf. '!."'I'Gmil'ms '6 

til'!.-. u1 PJ-.u '!."'IJ"' L uJl.urwJ m ljnqG uJ lrr 

f~ p-.u'}m pu.jlm? ljlml.L 71 ljmn-.u <il'!.-.u1pJ-.uLu'lm ljnqGuJirr '!."'!' 

'-!Jml!p '!.'if,pJ~~"J~ p7upmm'}•11J pml.'!.m IJmi'!.""'UJ 'i'!.uril' 'iJJ 'l 

:Jq'!,'!,"~"1pj-.u17Jrmunr Lu'!.IJ'!.il ljil'?m 

il'Jml ljp 'i'!."'" '1JJ7"tljl' '!,lj1nmqJq,mp JpmptnmlJ'!. '!."'J'tljp '!."'JI,Ju/tun 

7J 4J'1'!."'16uJirr 11, '!."'I'GmJpnr '!,ljlmnqJq,mp ''!.lnrlJmn :ilp-ruGm'!, 

-rn46 71 iJp-.umul.m •ilp-.uflm'!,lurm'!.'l!'IJG ,'!.7 '!,ljnljlrr?'!.lj ''!.'iJ'I'!."'IG 

.-uJ/rr ljnljlrr'!,1m ~ p-.uJ•'!,m J''l, "''!. puJu 'nq6uJin '!.m pl.f!.lnurJpnr '!.'il 

"""'li'J'I""' J' n qlrrJu lqmlj£ ~ ljl 7J m/1 iJ p-ru11j J' '!,lj 1 "'"'IJ'IIJm Jl 





4_/rb.w~m.J Uf.'"t;Uf.w'irbtn~ 'irUfwurw'fnr[t 8kJb'irwwl'irwsrtLJf! trut'irrrrb'ir 

1J/zrwn4_rrul t rr.cfluz .!ruz.!ru'i. I. r.wrrfu•JIU.flfr'ir plur.'irrfw~rrt.fJI"'-'ir'irbrfr 

"flU trlw'ir'irbrn'-J IU.fzfu•uurrr'l Ju.eL'irw'irbrfr Jwubre ( ":'"'"'flb~.~~'irfrrf'irbr, 

'1"'-fJw'ir'irbrfr fJt..i¥r, l_wqrn'l_ 'l"r~fr.e'i.br, .tfunswJfr'ir .!wl#fb[' £_ ruu'ir) 
J 2_1U.f~bt"~ r:,, .. .r Ul['l 

8bJJ.'irurwl'i.~.~~9J w'ir b'irfiwr~•fn'l 2/r'ir•[ruJ.[!'irhrf! "'wurriU.fumn<-J 

b'ir .[!/rl ~.~~Jf_uwJfr'ir "'"'f''IL'irru~n'l Uf."'l"'lwon'irbrfrs (.!fr'irt£. 0,350/0 ru~
fu~.~~J'irfr Uf.1U('rrL'irrulln'-fJ JLUJ p }: fl.J JuruJ'i•/r ~.~~rfbtfr .!bJ "'fW['m''i,w~m

JiiJw'ir 'fb"'.e"Ltl l','irwrrurfnr j_l; "furtL.!frs t.b~nn uurru'irwl zfr'irrfruJ .e/r 
•lpp_nL~mJ "l'ullru'irp_r/n'l l.lnL'irn<-f'ltnt.'ir(!t 

U.Jfurud'irfr "'lwrn<-'irru~n'-fJl"'-'bl! shrlh'irurruJ'ilrusrfwJ 2br~nrn.J 

.. nrfnrwrrur t.ruusrfn .. J t .!fr'irtl. 0,90/o-fr, .ew'irfr "l' rurfhtfr zwm tfr

'bblm. 'fb"'.f!"'-" wnwp_rubnL.! !; wqrurn ybJb'irrnfrrn1 I. yb.!b'butrut'bws

.fruJ 2_b('UJ(' rurfbtfr +furnL'ir t <flUII'j,.,~,/1 

8bJb'irmwJ'irrusJLU'ir Uf['"9buf! 'fwJrubnt..! f; 1',/;ur/,/ru[n<-J' sb

.Jb'i.rn•uJbw,qrfn'l wrtru('~LU'ir rnb'l_m~wJr/n<-.! I; t;brJbmfr~ wrf,!'j,,._,r, 

"l'l! tsrfruJ I; wJfuruJ'irnrf t:.wlrnwut 'irl"'-fJkrnrf, £. miu.f!wsrfrr<-J t 
Jp'irtk Ac3 ~rfrmM•u~ru'ir ~bmfrs rwt•a, 2_ hr.t wuurp6.ru'be, "l'P Uf_W ~

Jw'i.'irbrn<-.t l','f.wr•urfrrr t wJfuruJ'bfr '"f'"''l 'fP!fo"'-'lPw'ir "l"'l"l"'"'P 
Jktt 

Sw.e'".'J.t~.~~'ir tbr.!wuurJrD.w'itfr 'irhr.elr.fr urui',JIU.I'bf! Ac 1 ~bur'b t 
(7 23° ), .f!'"'b" ,,. IU(Il 'lbr.trurllnfrD.ru'bfrs .'lwJr br't_u•file wl'i'"'P"P 

IU.I[Nut('n"flr~. ( IU[''!>m-hr~ru{J) dl. Wl/rn/llrrL.t t fl'ir'liiLbm . .t J "['(! 'f" rJ

'irtU~UJ'i.mL.t ,m)/wu•l'irfr l',bw tlr IJwrnrz urrul Uffr'b'f l"'-J"'-Ifil' 

Ac 1 I. Ac3 ~bud•r/r uru~Jm'bllLJ "'i'"l"i'"urfr rud/uruJ'i.rus"ul[! l','irw

rrurfnr !;, UUI~LIII'ir wJfuwJ'irfr 'ffr!fonuzfrrutJr~· '""f.f!b'f""'"'-'f [;'], f/>b

rP"'P l>wrnfr~'bbrf!l "f'"'ir.[! IUJ'f ph,.Jruuurfr6.ru'ir'bbrfr "l"'IJw'i.'irhrm.t 

'1-J."''" "f'"r,"''"'b"._.r b'b frr·h'i19 'l"l"'-f"t"'-1'1! ('b~. 11, F e-C r[Jr
l.wltf• '1-Pw'lfrLUJfr GPS urul',rf,u'irl! }: 

fl.lu-J.punrf, shrfb'irmutt'irruy.!m'ir l',ruJrur pru['b'ir"frurlm UfwJ.!m'iJ

f.b[' ""'b'l.Jbl"'- t:.wrl"'r Rf11'l_"f'urnfr mLU.erusnule u,'irt;rruJL2_m t fJw

mmrl•l Ac3 ~rfrmfr~ru~w'ir ~brnfrs pwrdr, "f'"'b'l "'l"'lUJ.WtlJ" UUI['"'-~
"'"'-l'"''ir, "{'{! pw'l_truswJ I; 'l'UI!Jw Uf.P'b'f l'nJn'-lfJP ( "'"'-urnb'irfrurfr} 

l>wmfr~'irbrfrs, l',bzur"'-fJlwJp ~[LU'bm.t !; ,., ... ,,r~.~~~w'ir mJfuruJfr'be• 

9--nrJ'irru~ru'irm.t sb.t b'irutLU['irLUs.r tu'ir p_br.! ruUur_frD.ru'ire tfhrs•fn<-.t 

I; 880-950°-fr urut;J,u'ir'irbrn<-.!: 

8b.tb'irm~.~~l'irruy.!w'ir "ll'"Sbunt.J ~/r["""rf"'l ruJfuru~'irruy'irn'l 

·SO 

UJ''~[Jbre• "l'"'ir.e ~wrPJ"'-f'frf.IU.Imnr b'ir ~nzrfrr<-.t, tfr'irn<-.t b'ir UfP'i,'f 

q•u'f.Uilfr'i. t.. t;b'l"'-~' Z,w.!ru"luusrruufu•u'ir 'frru'ir m•urphp"'-" h'i. 1Jb..-

Jb11m•u1'irws.!tu'b brb.e. b'lru'i.wf 1. yh.tb'burouJ'ir'"9"'-" Uf.fr'i.'f ~wr-
f'("'-f'P'l'"ut"{'"'-"• 2. 'l'"'l'ulfr"' 8 ts.tb'burw1'i.w9 ,._.r t.. a. r.h'l"'-~ 9 t.
,tb'ir ul ru t'ilr.uyn<-.! 1 

fl ['"'_ku Uf_Pb'f ~'"f'PJ"'·l'P'l'umnp t;pffb,.~ru'i.,._.t 't_frrw~rfn<-.! t 
.ftmJutUIJm.fufr ~rutf ~~~'ir'frU'illll~lll'i, LUJtJL{ufr L_ Jp 2_Uir.f' l',mrfb£nLfli.hrfr 

fuwn. 'irlll.(''fl!' llr"lbu r.mr[blndfi,br t;frllbru~w'bnt..! "'l"'w'lnl'J'["'-" b'ir 

1Ud{U tu{iJ{JnL bUiut('/rfl._,/fr ( UN'lUI) ~Ill,/ ~wlfrn<-Jfr ( Uf_fiUJUI2_) W'l_b[''(!l 

l/..1'1 l',wrfb l"dii.bre ( ur'l_bf'f!) ~ruf'Pl"~f'P'l'uurnr'irbr'il urrfbtfr ou~mftrf 
~~ 'fwrd.'it,,.J, fl.u.wr[hl'"t"'.P mwruuJr[•uJ b'b Uf'11f''l ~...,rPI"'-f'P'l'~~ 
""'f''irhre, "l'"'b.[;' P"''l~wymJ b'b 90-80°/'l •fr•utwruJ,._{ufr.'l L. 10-20 /o 
Ull'fLUJ/'9' {wr[ '"f''ll"'-'b,e t uurw,'11"'-" 'irwl. ~Jilf'PI"'-f'P'l'" 11"'l'P .!b'l 
"f'"Z l_•mfrnrf (10-151j0 ) ~b'b'1'"'irru~w'ir wJm{u wtfblrus'bhtn'- 'fbUf_

J!'"-"' flw{'df' 2_h{'Jw1HnpC.1uhbh{'m.J wJfuruf/{iJrtL IU'l_h{'p £_ ~W('f'/"'-"' 
rfr'lwrnnrfr mJ"'-"'" .f!fr.!frru~w'ir •frnfu•u'l'fbym-{JJ'"'b l',bwt...u'ir,e_rrrf ounw-

9 ,,r;.,,_,f t tuJ /_urud'bfr ".e"'P'f 'l'"'ll!• ,,,_,~ "'t'il mw['"'l"'-J-1b l nrf uurrus 

:/,._J I; lrl'f.UIUI md{muJfr'iJ £ wJfum{J[Ju~ 'fW'f_l fl•uur~sfrurb e'iJ[.Jru-

biiLJ I; I> bu,l. J"'l ~1./'"l' 
2CO-,-C02 +C: 

U.JfuouJ'i./1 ".[;'"P'lP "''"['UJL"'-JmJf:ry umms•{ruJ WUJI1.r wlftll'ir UIJ 

furuJfr'bf! 'bhr{J,.q.,u'bs"'-'f !; .!z•u~1"'1 'fburrutfr .tb~, r.ruruuuuy'irh

tnrf 'irr'" Ul£"""'1!-"'ir zbrmc u•JfuwJ'irrrrf: l.wu't_ru'i.wtfr 1;, ,,. ,,b.lb'b

"""J'irr-u,.,.tw'ir Uf('".'lbu/1 mlr.n•l'•'-fJl"'-'irl! f!mfu•{wd- ~1/r·'b/r !1/:,.!b'irmml
'inug.!m'ir zl.r•urfr Uf_Uif',IU'iryrftt'/_ l',mUUJJIL{.JJnL'ir/rs {L unrfnrrll('Jfl(' utUI

UJtll'irt[nL.t 1; 8 -2S J,u.!fr ,, .. t:,J,u1t'illsr,,..t: U.<tfuwJ~nuy•lru'ir .!fr~fr'i. 
'"l'"''l"'-fJl"'-'i.f! .'lbtfb'irwm1'brus.!m'ir drmfw'btu~ l',rurf•uuwr t O,OR-

0110 tfu .thy .J•u•lm.!: 
!Jh1fb'irwru1'bm,'l'!"''ir 'lhr.tmum/JE.ru'i•e .t{•'irtl.. 9.50-980° p•urd.-

f' '" g'ilbt"'- .!frt "!1"1 ~'i''"f''"''" r I; 'l'l'"lP"rl.·'ir wrru'lwy'bbt "lf'"Sbue, 

rutLru'bg 'fburrulfr "f''"llf! rfmmwy'irJ.l"'-' 
8L.tf.'i.utLU!h"'.'l'fw'b Uf.{'"9bufr e'i.[Jmy.f!"''' P"'l'a,. th-r.!wumfr

C.tu'ir'irbt""-" h-r~•urrumf. "l'"t:,bl"'- l',bml.m'ir.f!n1 .tburtu'l.fr ""'f'"'-~'""'-
f'"''ir .tbJw~wur/r~ I; '1"'"'iruult lfbrnrurzfr l',mmfr~l! ,f,u'irrrus'ilht"'

'irUf_ruUJ oullnrf hrpbffir slnfb'bu,u!'ir'".'J"'-""s t;blstn zfr'ir•[•ud-.[!f! 'ilrrrJur

l rus.!w'b I; b'irfJrut•~rf,.,!' .!fr'bj_l.. 880° utru~ws'irbl"'- t.. t;blstlf "'1"'-" 

uunr.b y'irb[nL .!lz'lnsn1t t{J'irt[wJ.f'fr UI('UIW.[!pb zb['UJ(! f/w('J('UI9bb[IIL 
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1>8 .9 

7J J·JUpm utm~ 1 nl/1mm iJJu <il'!,.jp-.ul1m l'"'"'!.lt'!.iJ 1 .jil'1m nl{/r.mltllfm"J 

Gl/ur'l'tmn'lm -M"fl tJ'I'!.-£1/Jm.J'!. ,J'/'!.'!."'"11'}-.uGml/p '!.mltm.Jp.jif JfJ"'it 

1!.'1 p-.uplun't ln'/"J .jmubm iJp-.u.j-£m'!,mP 7J ilpuJif tiJ'!.'I-£d.jlup 
1
ilpmJ'/; 

-1up tiJ'!,.jp-.uT1m ,ilJ'IJJmm LuJ.Jl.'/1 p-.um,.1ttLu1tt Ju 'P"'!."'J'!. 

~ p-.uj.JmmGm-,1 "'o(. "J"' .j1mhb '!.mlfl-.uJ{JJm't 1 p-.u/rurmlt'!. J'7"J'I'!. 

-mmlt.Luln {Jm/rJI/l.q1 f"'P'tJ"'fl'!.'l '!,mpmub"fl t'!,mpmubm p-.uJ.ItJml'} 

-I!,I{ '!.'1 pm1 iJJq'!,m1RinLu1tt fmpJI/1.'11 'tnl/ 1t~l/1mm 1/"l ilil''!,7rii-£Jm 

Lupnmlttt~ ilpJUumJI/it 'i"'IGuJin '!,mpmubm dpmrurmlt'!. 1/J'I'!."'"'In 

-Lu1tt '!.'Ji"''!.f"'n/{Jm '!."'lt,.Juj.u, Ju '1 fmp~~rmurnm"J /ruJ'IfJ"t/J 

,iJ,-.u11'}1llf!.71111RIJm"lmp 'I a, .. tl'}-.uJfJmit '!,1/lmnqJ'Iit 

_,!' 1/il'{J"'P'!.t/"l 1 p-.u'!.GmJrJmJ •ilp7un/p mhm""I"J "'I ilp-.uGm'!.lmm 

-'!.'11''16 '!.,.,;t •1/l"'pm il11q6uJ/n '!."'1'"'"1.1/ ur;ru11'}7u!Jm'!.711 -.ulqJ-£m,(' 

_,., ~~,rJiml/buJult ruJqJ1mJun61/p JqdJnrur p-.uJqJ -1 itvqr ilurJq"l 

•'!.1/lmnqJq'Jmp 1/mm/nLufb ''!.'1 p7u'!,mJfJmd p•upm1 1/lml.L iJ'!,·tui£1 

--.u'!,7ui"nr'tmpJql "'I il'!,711il'}-.uJfJ"''t 1/mJ"'"l '!.•Jinm"'J'IiJmp .jrnmlnLuJ.. 

""''1':1 6.Ju'IGuJ1tt '!."'l'mubYJ :1 l''"'!."'f'l!' i1'!.7u11'}-.uJun/ 1/lmi/L 

--.u<fll/-£ m"'"J '!."'1'6"'-f"'/' '!."'11!J-.uLu-.,m "'I 1/'!.m'JI/mnmpJI{J 1/t~qGuJ/n n-., 
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:urJ'I"l (JmpGm'!.lmm 
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"'I '!,1ulp]-.u'!.m'JmLuJ-£mmJm JrJmd 11qpm 1'!.711 '!."'IGuJib ·r 
·p-.u1ml'lur 

-'1':1 '!.'1 J'1Uil_.mlmlt iJJ'I'!.'!.-.uipj-.ulqj.m,.m -£11} 1Jqp ?,mip}mJ-l.mmJm '!."'IJ 

-mlm"""'!' 1 p1upumJ11t '1.'1Ju'!,1m7 '!.Tnr p711J'I'!.Itm'l,"'J'"'P '!.1lJqp 7~ 
/ruil''!."'"'I'"'I"J 1Ju •dpnoil'}-.ummpqptrr"J '!."'!'6m'!.1mm'l,qpqG -£'!.1/r. •/'!,711 

Jl{'!,11_.11111'}-.,1qpmum il'Jm"l 1/!' ilp~uGm'!,lmm'l,'l/''16 '!.11mbnr,b 
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rnbrzw~"'!"''b.J!, ~ru.!brrutft'b rfruruup,.s'bnrf1 nprrLrf mbrzrurfnrrfm.rl k'b 
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mwurfl• (Ill {iJ 1"'-'b'bhr' 
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ll'fuJw"it J-,..J ... "it ... IJ "'"'"2."'9"'L ~rulb'l 'l'"l"'"-"r"' fRrhrfrs fum.
uu.tJtht"'- r:,,,f "'{' JbJ 'bzru'b"'~"L!J-Jm.'b m "itfr mun.b-9";,,.'1 r.b'l"tltfr Jbp_ 

Jb.,,,,Lfr e'h~'lJ •ub b'l'ubrultf!.t 11.1<;, e'hmrbtfr" Ufhm-1! 1; rub"i"'l'''""it 
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"f'P 'f£Uf.J>111J 'Jf.mru/fr 111unh911LJf!. mh'ffr IILbh'i.u. w1_h[p r.w1_wuu.
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1

<;,_ 

"~"" e"'~'l,[Ll f.h'lm~p Jkv "f' "'b"'lP JLJ ILIT<IIIIb9.J>f!. tfr'i.fr "'-'l'l"'d.fr'l 

'IPf'.f."tJ. r,.,, r{rl '1-b"'"'tbkre. f!.~'~'lJrf,._J h'i. t;b'l.n~fr Jkp_ ~"'lLrn<[ 
U IU Jib: 

lf{rufru'i. '1-h"l.f."'-J ilb'l-1!1."'')-.J>bhr "'''-"''t'"9b"'l bhr,efrb l"'r,.J
'ilbrfr f,,.,J ... ~b'i.urrn'iiwymJ mb'lfr I; ntbhbnul un.J.nr"'P"'f' 'lLmJUlfr 

IUbffiiiLUbhf'I>L.r, IU'h,IJJ!hrfr Jnm /z_ IUJ"it Jwubrnuf, nrmb'l_ Jbt} 

f."'urrfu.J.j'.f!. t/rnfur[nt..J I; JUrfhtfr P".[!f' r.wmr[wJ.efr• l.,hmLrup•ur
1 

"itu.fu

J!"'"it Jfublf!. JUbC.rwdLzu• I; f.wz•/fr wn"itht 6.h'l.J>rfwJ.e'Uhrfr "'""''t.'"s
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j,f!.l ~hmu.lf!. J11L'[p Jhp_ ['b~'[Jb{IIL 'fb"/..IJ"L,f 'fhmw[p Jnm 'fm'b.J_n'l_ 

1"'-'ffr zhrmbf'f!. "itmJ';,"f.bU Ulllll.j!IU'i.IILJ h"i, /z_ '"f''fb{ntJ 'fhmw{fr 

IUI('UI'f UUinbsJ.u"it{!t flLumfr 1 'fhUIIU((! r.b'l_llL~fr Jbp_ f!."itfJ'lJb{nL9 r.blnrr 

ru"itC.rwdbzm I; f.b'l"'-'tfr JLp_ 2!"rJht 'iirw '"f'UI't UJUn.b9nLJf!. "'"1."'
f.,.;_hl"'- r,."'J"'f'' lrfur[JUJ 'lhmu.tfr ·J[uw./b'lJ,uJC! yrub~"'lP 1; IJ-

"'"'f'bl u.'i.Jfrp_ruUfbu Jfun .. Jfry f.bm,, .IJ"''i.fr "I' JU!'I- 'lb"l./J"'-J 

ru.J.ktfr J!/rt b"it tfr'hutJ Jfu./ru'b e."itfdru9,enL.! "'""'l"'S"'l l.b'lerfu.J,e

irhrfr f.'i.wrwrf"f'"'-!J-J"•"it"itbre (r.rum~"'"'.bu 2_JUm .. wJfu ... Jfr"it "l"'f'"'--
. 'i,"'~"'l k r.wu,tfJ "l"'l"lwur'i.brfr r.w.t "'f' ), • 

!JJ.Jb'bmwJ"itU19./ u.';, druJ w"itwfJ 'fbltlu.["ithf'{! mb'/_IU.J.nr.J.nLJ b'iJ 

br~wfi1b '"rhfr Jbp_, "rfr r.JUmw~p rfrw 'i.wfuor"JJ ts.J.n•J !; ~~~~ -

Pl"'-f'fr'l 1111""'rfr zhrme.' 25-30 tl\f f.wumnLfdJwJp, ll.t"itnLr.hmk ~-
90 ..,. 

.nwt'ilhre P"l"f' IJ"'l./hrfrs JwJfJ.J_nt./ hb ~"'f'Pl"'f'fr'l.rumnrfr zbrmn<{ 

'"l';,"lbu, "f' Jfr.!tru'iiy Jfrp_k1 fr'i.t"'.bu 'iiwlt rfbrLfry 1 ~~~~f'Pl"'-f'P'l"'mrrr/r 

zbf''!'fr ./bJmfJJnL"itf!. tfr'iifr Jfrk'brnJ';, l_wpfrt '/-bm•ut'i.brn.J. J.. ~"'f'Pl"'-
f'fr'l.wmnrnrf t9rf•ua 9LJb'i.urwt'i.wyJw'b wr~'lf!. J-wJ~4,m./ !; kr~wfdls 

ljwtfrwrfrtn1_ k w"its.phrfr fJ•uJ {.b,,_l.!hrfr mh'lhrmJ urfru'l<[ntJ r.rru

'J.wJifL'ii ~UIIfnrf, nrfrf/ r.hmn Wf'~'/_{! mb'lrutJnr.J.nLJ!; <[wn.wrw"itfr Jbp_ l 

yh./b"itmrut'ii'"B"•J ~wmwrbt"'- r.w.trurt !JbJb'i.urwt'i."'f/Jw"it "l!'"9bufr 

f'';,fd"'9.[!nL./ "if'"!fb''" ml.n'l"'-fJ"fnL'ii(! b., r.hmfL•upruf' 1 ,'fhtfb'i.mu./'bwy

rfw'ii zbrmfr funr,•!J-t"'-'i.f!. ilpzur "f'"zht"'- r,.,,,f ... t'• ~'"PPJ"'-f'P'I.'"
""'f'fr Jk2 mb'lw.J.nr<{nt./ !; "itntl'b Jhmru'I_P9 "'."'mpruum<[ JUJ 7-10 

UU UI('IIIJUI'ffrJ IIL'j,hf/11'1_ d.n'l_{,/(1 II('(! <r<{ffW.I> !; ~nt_<{trL./1 ((.Z.~w"itJJ 

"'f'~'lfr Jbz mb'l"'"""""'-" !; '"l"it"lbu, "f' 'iirw J'fr ""'"{! 't"'"'"" 
fJwr,..l"'-f'fr'l•umnrfr ./hp_, fru~ ./1"'-" Jtuue' C,,uu•n'-f[ "'1'1- "it"'.tumlu~fr 

f.ru./wr 'bwfuwmbu<[rua wbfJ.IJfr Jfrp_n<[ '1"'-ru 't'" '"f'~'lfr!J' flrnz J-w
J,.,'iJ,.,fJ r,.,,J,.,"'.rumwufuu."it p_hr./wumfrl.ru'i.fr mw~ "l"'r.bt"'-9 l>bmn 

rr•f~w"it;IJ '1-"'-f'" b'b r,.,u';,m./ u•r~'lfr9• Jfum./ P.f'P Jbp_ k C.bmn ~nur

f'"'-" '"l"' mb'ln._./, "f'f!. ~"'f'Pl"'-f'fr'l.•umnrfo .thz'b !;r b'lbl' rr.Z,~"'tfr» 
~n\.rr1_ruJ.IJ"'" r.bzmnLfdJ"',ff' ~w{'bffr t nrnzht yi.Jb'i.mtu!b'u9Jw'b 

{urrrnLfdJnLbf!. /z_ .ew"itfr II(' 'fbUJIM{bbf'f!. 9f.,fb';,mlll{'j,"'fi"ULJ hb JfrJ..

'bntJ'j, Uf1UJ./w"itb,f11Lt{, 1UUfUI /z_ bfwby ./nm yb./b'i.mwJblllfJJw';, z_br

mfr funrn'-fJ-1"'-';,1! ~tfr'iifr "it"tt'iif!t ll.rtl'lf!. <[mnwrw'i.fo9 '1"'-f'u !; r.w'b

•1"'-" "'l'i, J-wJw'i.ru~, brp rr<[~·uJfr» shJb'i.mwt'i.•uy<[wa zbrmfr 

funrn'-fdl"'-';,1! f..w.J.wuwrrfn'-J t "l"''lw'bp_rfn'l Jbant!J-tw'i.et 

ILIJJnLUW~ 5 

8bJI.'i.uuu/l•wsJw'i. 21.1.'"'~ 81.,/k'i.mw/'burs•lw'!. JwJw'i.wfJ.I'' J,.Jkl'"t/. 

[u "/.'rrLfl/nL'i.f!_' d J 
860-580" 880-910° 910-930° 

0,2 1 1 O,a 
0.4 3.5 a 2,75 

0,8 7,0 6 5 

1,2 10 8 ·6,5 

1.6 13 10 8 

2,0 16 12 9,5 

2,4 19 14 11 

2,8 22 16 12,5 

3.2 25 18 u 
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tJmrm"J 

··IJ,mpmnmJmmln 41mm'l-£ 1mlftur iltt..-.uleJ-ruJmpJm"J"'~"'"'mln'! ".."'1' 

~fJubmntt..'l~ fitt..mJb 7J iJil''fpJm 4J'I".."'4GmJ'IIno '!"'l'~m"ZI' '!'limp 

-J'Il "'I 'ieJ-.ultt.. •iJJ'I".."..mJ')mln 'lil'tt..mtnn~nj"Zm 7J ".."'l'ltm"ZJ' mJ11, ti}J'I'! 

~ltt..m"Jmln Lupfin~Tm'JJ'I".. Jl'"'l'urm~".. 'llmm'lll 1mlpn~ 1qf1..um 4/t"Zm"J -1 
m"Z'IpmJ"Jtt..m n¥1'1Jmtt..il iliJnrl'l,nrLq ".."'l'~m! I' tt..'ilm rJql ,.,Jtt.. 7J ( iJ~mn 

~~~In} iJ17,-.u1 i}-.11 JllmLmJ 'lmm/r.Lu/r. Jm I'"'"J </J'I"..~"'mmln".. JJJYJ 

tJ'fl'l,mm/r.Lu/r. tt..'ilmrlrffJub r:ruJqiJ'Ir,'lll "ZuJu -., J'ltt..tnmm 

~bulrt fi..U'ifi~JUJUln11,U" 11,'1 J'"fU,.JimJ'I~ rJJ'nllrniJ' f'IJ' Jnrrm':J "Jul'lutnmJ 

-mmlrt Jqtt..lnrm'lll J'ldJmm </J'I".."'"..'Iil''ll' ".."'~mnqmtt..mmL-.,1'6 

:iJJqfl..mnr1nLuln fmpmpo puJq".."..'uliJ-.u~mm':J· tr_.m~mltrfb41J Jim 

"'I ".."'~mJm ~'II~ '".."'Jimn'itt..bm I' ~-.umm"J •Lupmubfl..nrp? '"..'ulm~mJ':J 

J' 1Ufl..m~mmht fl.. 'I fl..'iJ J'lll n'J'[J zrJ J'mf£l·w1m~Jinl 4J'/fl..fi.."1Uf£1-.u~Uini':J fl.."'" 

-'"'il''iil' pm'J ".."'~m~'itt..""'i'll' '".."'""'~'iL'i1J ~-.umnr':i "..'1 ruftluJurt,d 

.iJJ'Irr,mn~1nLulrt nln-·dqummlnbuln umf.d"lullmnml!J lpumm7 ·t 
lfl..llr r11no"Z I' tt..</lm pJq6 ,., r-.uft~Jm£1rr.Q lfmpJrfb'll ., 

~'ilmtz.f mtr/f'" l'ltz.rfl If,'/ LuJm~ "'lln'!l-."11.. J rml£1-.uJJJ,.,Lmd 11.."'~"'41' 
-'Iii' litz.qJ'i 7J Jmrm':J -.u1qmnn~Jurmlrt Jqrr,il'</('Jul. 11m 7J LurluJll 

•Lu.ftml •LuJm11 "..'I r-rupumJ¥,1-·dqnmmlnbuln n~Cmil~\)du.., ·s ,A 
tll,mpGmtt..Tnrmtt..'II''IG Jw•? 'lf,"'I'I'L'II'"'n/1' 

"'I fl.."'l'n/1' ,lf,"'/'1/m"ZJ' 11..</lmi'Jq"J "..'1 I'"'P~Jnreftt..'l 'tt..u"..m~ nqmJu 

•iJJ'flf,utmln Lu/r. '!'llmil'fmJrGmum~ 'fmftJ4bq1 "'I 11,</lmlf,f"'ll/fm lqfl.. 

-41 "..'1 LuJn~11 Jl'mi£1-.,.Jl,.,l,,..J lf,m~mrfl''i;J. ,Jmpm"J -.ulqutnmJm .. Ttt 

J'l""'l' J9JJnrm 4J'I".."'"..!fil''IJ' "..'1 I' -.upfJuluumbo "..'J'1".."'"'1nLultt 

nfn-•dqummln\wln (fl..u'ifiiJ-.IIJUlnfl..u~) u~rma\)mll1httum~-a '6 
. tp•u~m'}.r//r f"'Pif,"'lb "..9 l''upfJubmmbo 

7 p-.uftiJJmp/tt..q 11..1l tt..mr'Jm"Zr tt..41nrJ'Jq6 il~~,mJ/1 11f,![ J'ltt..urm1nLuJ, 

tt..'i'"'lf,f"'"/C"" 1'-.utt..m'Jmrm'i':J .iJJq11,mm /r.Lum 'lrlrnj nlm rll'mTeJ-.uJ 

~llnrLmJ '!'"IJ"''il''iil' Gtt..'IJ</-·dqnmmlnbuln nmqmdmdmnq~ ·r 
•1nJq~ 1,.,/'lm'I':J lqJmuun~ 

-1 41qJm~ iJJ'-.udpn/mJ'm"J 'iJ'III,mm/r.LuJ.. B4mq~mn'lut niYJ :G'ivmp 

~mbmtz.d "."'I'""'J'iiJ 6tt..mJ".. pu1'1tt..1'1 'l''"qJm£111..11 "..'I tt..mi'Jupm~nln 
~'I"' iJJqtz.urm/r.l.uJ, trfm'J"''J •6-IJ'wJupm~nrnqm 'in'llnnlnr 4Gm~ 

td rml£1-.uG'Illbm L'lm'" I'"'"J 4J'IJJnrnr LuJ4b'l1 

7J 'ilf,f"'trf fm ".IJ r•up"ZuJutt..d iJJqfl..ll,-.ul eJ-.u~urm"J 611..uJu •4J'Itt..urmln 

~liultt fmpJ'ib'll '6 .., ·~ tt..tt..'if"'n/f"' iJJ,Inrm ".."'~"''IJJ'i"J Lut:uJu11,J 

;JJ'IIf,".. -.uT eJ-.uqmm"J s,,Ju • 4Jqlf,mnrlnLu1tt tt..rflmtt..f"'<rf f'tl ·r: 



JJf'"Z"'~" P1.hrft k urum.krft 'l"'-'l"''fsnulfts' IJ.n2.1.ft kr~nL filqbre 

9"'-19 h'it m mtftu "l"'l"f'"mnul w J JuwJ'itft ,/ ftr_ft'it "1."'£'"'-fuu~•nfill"'- 'be 
t:,W{'{"'-f'b{'N{''fW~IU'i. mnf(nllbbpnq I (h'lfrf'n'l_ UlLUff'hf'/! 'itzqnLd b'it 

"l"'l.tw'i,wfl,,r;, mwnbpnq' H-'itftitbu X -~rn.!, f'-.t.u'it'l'"'it, C
uftlftsftnul, B- -qntfPrw.!, ¢>-qw'itw'l-ftn•.!' !0-wlln'-.!ft'it, M-.!ntftp~ 

'lk'it, K-t/"P"'l"'' JJ.--"l'lfr'ittl., T -mfturw'it, ftu~ wl'l- "''"f'rkrft .!pr_ft'it 

"l'"f'"'-'itwl/rtLfiJJnLbf! 1 hfJb WJb bp'f"'- um~nufty wqb[p t, t:.w.!wulwm•ull

fuw'it "'""""Jft'it 'itftzfts t:.hurn 'tr1.utJ pqbpno[t IJ.1'it '1-b"f.[!"'-"• bpp lb'fp

l'"'l mwrrP ''1"'£'"'-r;,,,~,,_PJ'IL'itf! kr~"'- ""''l""ft!J i!Pt b m'"""'lP'it 
"i.ftzfts t:.hmn "l .!ft [ilft1. tft 'l£'1"ulr 

Sbuw~w'itftzft 1_brt"'-" hrp.MIL 'itzq'"l A mrune '"I" '1-b"f.[!"'-" 

ku n~..'i.ft r;,,,_Jr;, 'itzw'it•u~n•PJ"''itl!' ~"" p'itnrnzn,_J i; "l"'l"l'"mp pwrtl.r 

"I'"'~ I!' 
Orfr'itwf 12X2H4A "l"'l"lwme "l"'rm'it"'~"uf t J'f.r_p'it .[!"''itw-

J1,,_[iJJ•uJ'p' 0,120f0 wdfuwJft'b, J'nurwqn{'"'"fbu 2U/0 .[!{'".! IL 4U f0 'itft

~bl: 30XfCA "f"'l"fwumul ruo-fuwJ'itft .!ftr_ft'it ,ru'itruf/n'-fJJm .. 'ite itwq

Prrul I; 0,300j0 , l!r""f!• t!w'i.'l'"r;,l! k ufttfts/"''-"1! "/."'£'"'~""~"-"'-" b'lt 

2° /o-/ts "/.'"''"'"' 

§ ~ . .:u.sm•lJ surrt;rt> U.!!fl-IJBnto~srH•'t.C q}ll'I,1U.St> 
USl'lll>lJSill>l'U.SJ"I b&J. -'IJ.SlJill>li'31ll>'t.~.bPJl •li'U. 

(k'lfrrt[ruo- "i"'l "i'"rn'itbriJL" "i"'riiLblll~""'l P"l"f' t:.rum ,,_~ UJUI r
rkf'f! /frupb{/t I; pwrfJubb { hr~nL fu,/ pft: IJ.Ilw2_pb fuJfrft Llltllf'f'fif'f!_ \ 

,(,,'j,'l'"i,f!, ,ppmfe, •l"l''f>rw.!e, .!nt/•p'fb'ilp, •Jw'itur'l-fr""'f! J,_ m/unru'ite 
mdfuwd'itfr r:.bm ft'"'l.J',,_,f /,';, .[!/rJ'ftw~w'it .!ftwsrnfilttiL'i.'itbp (tJwppp'f-

'i.ht•)t t;r~r"r'l- ,,J'p.fr mwrrhre' 'ltftllbte• uftlfrtJP"'·"e· 111ll',.J ft"'e 
"l"'l"i ·.umnul ~"'r'Pf'l-'ithr t_b'it w"-'"l"'9'j,,,_,f, [!'l.,_r.,,t,,unwltf!• 'itplthd• 

J.. up[P!J/"''-"ft ,/be} "1"'£'"'-'ittuff"'-fJI'"'it '1-b"i ~,,_J' "1."'1"1"'"'"'-J' 'lruu
fPfrurmo.!w'it "ir'"9bu I; tnb'lfr ,,_'1,/.i';,,,_,/, nt•/r t:.bmkw'i..c"o[ ,qbtfb'it-

mft•nfr!l ru'i.'l_wmq,,_J t ruqrum 'lrw:f>ftm: 1fritbtl!• u/t{/t,q/tn•J'e k "'l

J"'-.!ft'lte .t l"'l"'o- "- t" '"''"'J "l"'l"i"'"'r;,b""•" '~m"'1. ~~.c.J' b'it "lfr'it1 l"'-
u, ... 1pft •ffrnwlttiLdl !!Jfu•/•uJ "f"'l_"fiULnbbrmd UliUjff'bf'f! £nLc}l,tiLd b'j, 
lpbpftmft .!b2_, ftu~ .!fuq•uc} "l"'l"i'um'itbt•mJ'' .!wl'urb'itupmpt 

fttuppft'f LUnU12_W!Jbn'l_ JIJIU['f'bf'f! (Jwb'fru'it{!l _ppndf!J r[nt:f>f'tU

df!l 1_w'ltw'J-fr"ule, ,/,tfrP'l-b'ite I. mftmw'ite) "i"'l"l'""'fr ump"'-~mn•• 

I''" 1"'-" P"'zfuqn•.t b'it ~ru I'Pfr'l'lthpft "- "lfr'it'l- l"' J "'-t{ilp .t P 2_"-' m "'rrfr 
,/fr ,/IUUf! wdfuwd'itft {,./sm ~Wf'Pfr'f I; WIL1Uf._LU9'it"LJ'1 ftu~ J'JIIl.u .!wu{! 
l"'-Jqm.! I; :f.brfrmfr ~"'" .! wpmb'it11/tm/t ,/~'l' 
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r.wuriJ.nLfiJJnL'h'ilbre· 'i.w wo[bt/r r•ulmr t- 'l"'n'ilnul. ufrtfr9frnule l"Ld-

o[b[no[ f/>hrfrurfr Jb't, ,oJ.btfr ,,._,a'l"'iJ"''il t 'lwrd'itmJ w1'il, "f'fr' 
r.bmluu'il.pno[ t-[ ufrtfr9frnLJwtfr'il "'l"'lUfwm'hbre ~frrw•wol h'il 'l_uUfw• 

'bwiJ'ilbr J.. lf_uUf.UI'j,'ilbr Uf.UIW('UIUUlb(trL r.w.rwrt ~WUINL" UlUif'f'bf'fr 

"'Ju "''l'lb!JnLfil!"•~•f! woJ.btfr nuJb'l,'iJ"' J t fbrJw!fr'il JzwiJ.nLJfr9· 

( ,/ {unLJfrs J.. ,/ {utu,/b'f,/ nLJfr9) l',bmtr~ ~I.UUINL~ Uf"'JUflUUl'iJh ('NL,/J Uffr'~~'l 

tnL<}n•JfiJ runLumb'hfrme uuJhtfr ~"'J"L'j, t, nwmfr b. '1f'"''j,9 J{uJw'il· 

{:,UI,/ LU(' Uf.Uif,UI'iJ')'_tfnLJ t- IUiJhtfr '1'u'iJ'1LU'f UU1nb9nLJ ( JNL'l_fr Jbp_): "ifrllb

llUJfr'~~ Uf"'lUfrumfr JwpmL'hufrurfr tfrfurnL'ilmfil!nL'ilf! ruoJ.btfr pn.pr t-1 
~wmmiJ. Uf"'l"lutw'ilbt•fr J{uJw'b 'lb"'/.pntJ '>mJbJrumrupwrr· 

'lw'il'f"''l IJiunhsnuf f! fl'h,urruoJ.nrnLfiiJm 'il t ,;,lfru Jbr}w9'hbl J fuJ ru'b

filwoJ.tu•'ii9J,u'il {unprrLfiiJnL'ilf!_ ( JfuoJ.bffrtrL{il(nt'ilf'}t N('h frr f,brfilfr'il 

r.'hwr,oJ.nrm fiiJm'il t mrutfru woJ.btfr Jbr} 1 .u.r P"'l't l>wmo[.ur} .pno[ Jfrru

mbutuiJ pwrdr Jb{uru'hfr~·u~w'il flrumiJ.nLfJJ"L'h'ilhtrn•J 'lbmwt'ilbr umru

'bwl' 

'Iwrpfr'l UITlUI't_W9'j,N'J Ull..llf'f'bf'f! ( ,/LUblfW'j,f!l .f!f'"Jf!l oJ.ntfPrru

Jf!J o[ru'ilw'1fr"•"e, JntfrP'IL'he J.. mfruuu'he) hllLJ'hUfbu JbJ-w9'i.rnLJ b'il· 

JfuJUI'j, /unrnLf'JnL'iJf!l .f""bfr "(' UlUIJ!LU9Jw'il UWJLU'j,U.J~ '1f'W'j,9 

~Uif'Pfr'l'hbre J.. lf>brfrme pn{uw~brUfoJ."L" b'il flU.JmnL~ "'"' u,.b'bfrmfr: 

{b'ffrf'"'f UlUif'f'bf'fr Jbq Jwue UIJll IJ.w,/ WJ'j, /."''""" ptupd
pm!J'ilnLJ t- JfuoJ.wq J.. JfuruJb'[Jo[wq Uf"'l_"'/tumfr wJ ('trLfiJJNl bf! fL 

frfh!J'ilnLJ 'j,f'LU £.£'1Lfi1JnL'ilf!l 11./u"/bu, opfr'iJw~l bfilh 'IUUltu{/r9 Uf.UI

r.ru'il'l_o[mJ t Jfrw!'il prupdr ruJpn•fiiJnL'h J.. 'iJ, r.nLuwlfr ~wf'"'l t 
wzfuwmbt r,,uJbJ,,.nwprup 9'u<}p -6.L"'fillw'i. Uf"'IJ,u'il'iJLpntJ, '"Uf"'. 

'hru u1rumpruumo[mJ t .f!f'"""'tfr'h "l"'l"l"'mfr9• flt'il '1h-Uf.J!"LJ1 ht'P' 

'Ibm wlfr bJmfilfr9 Uf'ur.,'ilpoJ.ntJ t "f'"Z ,J f'"LfciJwD r.bm rwrdr 

-6.tn•{tllnt 'il, tu!'il Uf•umpwumo[nLJ t 'hfrllbl"'lfr'il Uf"'l"i"'mfr9• fJ(ilb 'lb

mU.Jtfr!l JfrU.JJruJU.J'iJU.J~ Uf.IUr,IU'j,P,o[nLJ !; f'IUf'af' wJ('IILPJIII-'j, NL IJ.wrJ-

('IIL[iiJnt'il b. rwrdr b[IILf'JnL'il, Dw Uf"'mrwllmoJ.nLJ t- .f!f'"J,u'ilfriJ.b

lWJfr'~~ IJLUJ J!f'"" wJ w'iJ'fw'ilwtfr'j, "/"'l_llf.UIU1,.9l bUIUl pwpdf' wJ ('NL

{JJw'il, ~·urr}rnLfil!"''~~• wnrud.'lwiJ.lll'iln•filtw'il J.. pwpdr bl'nfillw'h "1"'
t:,,u'illfr '1bUf.[!"LJ 1 "l"'l"l'umfr Jbp_ 'ilbrJnLJ-o[ntJ b'il bpiJ.nt (IJ.wJ wo[b

tfr} ~Uirrfr'l LUil.WP._W9'iltr'[ UILUf'f'br' orfr'hw~l .ernJ J.. oJ.ntlf>rw.r IJ.w.F 

.f!f'"J J.. JrrtfrP'lb'il: !·,~ -6.tnLfi1J"'-Df! "i"'r,"l,'iJb1nL iJ.wJ pwrdrws'ilb

<t!l"- t..,J "'f' woJ.bt"'9oJ.'nJ t 'hbiJ.btfr UfwrnL'ilwiJ.nLfiiJnL'ilf!: 

ll.I•I6ffr""" 16f'"'l.l6f"'"'fr th'lfrrnLJ f! 'il"lwwwiJ nL'il[r' 
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filt"'t'i.b_re' 
a/'1 Uf1Um-6.rutrNI/ Jh.pb'ilru'ilbrft ( nrn'il9 [ilt{trL, J.. 

mhll;..~w'i. Jb.pb'i.w'i.ftrfr ), luoJ.btfr Uf.LUUIIUU,.IUI'i.IUUiflL 

fr~•J."lbu r.burw'f"'!"LJ %mh,';,b'il,e, "i'umrurumo[MJ h'il 

'lfrr1. Ulq "i"'tUfrum'ilhrfrs: 

§ 3. !!fll>'l-01>\r"uh(l 

'f JNL'l_lUUJ(!'il

'lbmUI['j,bp[> 1 

r.wmnLlJ th-

!lnL'fn•'~~e Jb.pb'ilwzfr'hmfiltru'il ~wpfmrwlf"L(D 'iltnLfilbrfrs b flnL• 

lf"L'ilfrs anL[Jur'il Jfr'lnsnoJ. "i'umrruumoJ.nLJ b'i. Jb.ph'ilru'hbrfr mwpphp 

'lbmurt'ilhr' ,..,,. ... &w'hfro['ilbp, Jfun9'hbr, 'll"''b'bbp, pn~w'bfr•f'hbp, iw
r,,'b'l'ilhr• r.wuu"'9'ilhrfr r.t.'ilns'ilbr b. Jb,eb'bu,'hbrfr r~Lrfrz 2"'m l .... -

r!. "{' 'lbmwt'ilbp: 
llb.pb'ilruzfr'i.nLfiJw'b %rurfr,eilhrfr r,,u.rwr t"L'frn'bfr lu'!'i. %frrw-

n.mJe Uf'"JJw'ilwo[npo[nLJ f- 'hpw J._rupw'l_u•'hs luro[ dnL[UIJfr'il r.wmlJnt• 

[il J'" 'b'hbpno[' r.frHLwlJw'i.rrLJ L"'oJ. r.br[nLIJ.tuf,tlunt[il !'uJ P• r.wlJ,u'il "l 

zurm pwrdr r_bp.!tuumfr-6.w'i.no[, ftq~J.Jw'h P".Pf' rfbr}nLfiiJwJp: 

br~w(rl-wr}{uwr}'i.w!fr'b Jfrwr.wtoJ.wa .c'~~hrf• o[frbu•ltfr 'lfrw'lpwJfr 

r.m.r,uaw
1
'il t"ulnt'il'ilbre 'lrwoJ.nLtf b'h 'ffrw'lrwJfr w1'il uwr..Jw"i.e, "f'l! 

r,,,r,"lwmwu(u,'iln•J t wq{urur}'ilfr 20/o-6,670/o-fr'ilt }!_wiJ.wJD 'l"l'a• 

'j,,%w'h 'bzw'Uu;%rnfi1Jm 'j, ,.'j,b!l"'l Jb,ebilrulfi'ltw%•u'il t nL'fnt'b'hbr"L" 

.,<)[u
1
ur}'i.fr Uf•["'L'hwlJn•filt"•'il(! mwuturD<fiiLJ t ruoJ.btfr 'ilb'l uJuf',JwD• 

'ilbr"•"' 2,5°/o-fr9 Jfri.tb. 40fo: 
llbl!b'iiUttfr'ilwiJ.w'h t..,_lf"Lil'ilhpfr r,,,r "'f'' P"'!Jfr ,wr} fuwr}'iJfr9' %w·· 

r'"r 'ilzw'ii,%11Lfill"'-'iJ mi.h'il 'bwb. "'ll furun.'ii,.IJ'ilhre w•Lwpfr'b r.h,.

[ilfr'il "frlfr!JfrnLJ f1 1 , 1t,.r.hmb. J w'il'lw'ile 1 r}r}nLJ p[! b lfu•u f/"'rf!' 

"'hm,c !; t',frzht, "f' l""f"•'~~'~~br"'-" "'lu (uurn'ilm.%'ilbrfr "l.urnL-

-;.,%m.filtnL'il'il •uoJ.btfr rt", .pw'il "l"'l"i"'m'ilbrnLJI . 
u frtfr!J frnLJ fr IUN%UIJNl fill'"'j, IJ.w ph nrNLfiiJIIL 'j,(' %wJru'ilnLJ t- 'i. rw~ 

'flnuf; nr 'If'"' .f!IU'j,UI%111. t- Uf."'/Jw'ilwoJ.nf•oJ.IILJ 'lf'"'lf>frutUifJJ "'\. Ul~; 



urfrl.w'i../r ~'"1''!..,1."P"LII[!t flr,cru'il l"'-'l"'·'ilfr Jhl z•um l;- ufrtfr9P"'-.!Jo 
..,_,., f'"L~u.uf1,,_fiJJ,,_'iJe ,,.,,he.! ..,'iJ '"f'"''f'ILfiJu•'il "'"-/'" l Jhum-ftll..,'iJ 

'fh"'J"'<.I, ..,l;,$,.,'iJ m</_btfr ~t,'ilfr 'll'"'f[."u'"'9,/,u'il wusnfr-6.w'be, ~~~~.1, 

fr'ilt"lbu 1uunuf h'iJ, wl'iJJ!..,'iJ /_"t.'l"'·';,£! lufr'il, •u</_Ltfr <r'l"f'2.,' 

lib ,eh'il ... z,';,rullw'il l"'-'1,.· ';,';,brnr J ""l"9""'-"fr "l'"f'"<';,,.,~,t.
fiJJ•IL';,£! snruurw'il</_nuf l;- zwm l'"J';, u,uC,.Iw'b'ilbrn<J' 0,8~,9 Jfr'ill_k 

},/J1/IJI Jf.r)' 'fUI'iJ'fUI'l UU11Ll_11'l aiiL[IJL/f.i'iJbf'fr t,,.,,f..,f' f.. 210~,9 Jfr'iJl_f.. 

3,00/()• pturulf J.nL[IIL.f/>s t.brnn IU('UI'f UUin.}"'l anL[IJLJ!il'ilhrfr r.w.fwrt 

1/,,';,'f'"'j,£! l_nLEJn<'il/r 'fr•uf/>/r"'w9.!1111'il Uf.l'"9bufr 1_r.., r.,,.,~,.,,.w~ 
IU'l'fb9m·f.iJnL'iJ l;- [/Jn'l'iJnt..f l flm.'fllL 'iJfr ,/ h'l_ ,/ Ul'iJ'fU1'iJ[1 ztUUJ "f.IU('IIL

'iJw~nl..{tf.('u'iJ 'fh"l.f!"uf '1-J'f"'rLII'ilnt..l l;- !Jb.IJ.'b(,,psn, ~nwraul'nd-,IL.Ic 
L., l:,bml.wpwr, 'lf'"'f[."u"u9Ju,'il Uf.f'"9bue: flu ~hf'Uf.• Jw'il'lm'il'il 

OJUI'j,'fUiffttL.f [;- ll"f.PUJW~ l_"L'fiiL'iJfr Ulllf'tii..~UJnl('IUJfr "f.UI .. "f.IU'J,blm.'iJ: 

llbl!b';,wzf.';,rult..,'b l"'-'1"'-'il'ilbrn<J Jw'il'l'"'j," Uf."'f'"'-'il"'~"'-fJJ"'-'il£! mm~ 
ur•u'il</_m.l [;- 0,6-fry .lfr'ilt"- 1,.'J0j0., utu\J..,'i,'ilbr"<.ll 

'a'um.J Pf! l_t1L'ftll..b/r I:,..,J,.,r 1_'iiU1uUIIf'"f' liiUif'f' l;-: 'a'Jn<.lpe z/r

~wpL~nL{tiJnL'iJ {;- l:,m'[nf''f"'·" l_III..'fn<bp'iJ: fl!'f Uf.Uim-6.fUiln</_ t"t d.'fmlll J 

b'il l"' 'fiiLb/r Jhp_ Jdn<Jp, Uf.IUf'm'iJw~nt{JJnL'il£! Uf."'t,Uf.'"';,bl 91WUf' 

J w~wl''f'"~/r 1.r•u' 0 ,Oli-O I 10 /nt :bnt~lf.nre paurJ.r..,9'il"ul l;- t"t.'lnt.'ilfr 

r.u'l"'-~'ur.numfJJn< 'ile It 'frw'iln</_ od-u.'b'f"'~"'-.1 dn<l w~"''l '"Uf."'PP ... t/_Lt/r 

tau</_ l9,/,'iJe: Pw9/r "'!'f• f/>nuf/>nre '1-f'"'~w'iJ..,ulhu l;- "''l'f"'-" l_ut.~ 
,,.';,fr .lwzw~IUJfJL';,,,_[tft ... 'i.t •lrUil Uru~WJ'il fpn,f!.nre UlfLUIP._ t rt.rlll..l' 

~wrdp £.. +fr.rn<'iJ ""'f'"<~mn<rwJ,'iJ P'"'l'"'l-f'"t' f/>nuf!.fr'fwJfr'h t"•/
urb~m f.~w 1 "f'f! utun'iltupb~n,_';, l;- '1-'"f'a'j,,,_J frre' fltu ';,~,.,UJ..,,.,,_,/-

j 

'i.brn</_ f/>nuf/,1'/r Uf."'l'"'-';,,.,~,._pJ"'-'ilf! 1_hr,q1_•~~..J l;- 0,2-frs .lfr'iJt"- 1°/,: 
f:';,'f nrnuf, f'Uif''f J.,,_,,,J[iJ'blir .,.,,.,';,..,l"'- r...,J..,r f/>nuf/>nr/r Uf.lll• 
l"''-';,"'~"'-fJJn<'iJe 1_bry</_ni...I [;- ..,</_bl, t.. •[hr,'il ,..,r:,,f,,'iJfr'ii Jnm: 

flm'fn<'ilfr r:, rum~n<{J l"'-';,';,br r_ llfrr'ILw~w';,nL.I Uf.wl.l w'b w</_urr( ,,_,/ 

/J'i, 'iJrUI Ul..nf'IIL~tniJLf'UIJt11.t a,U ~U1Uf.IU~9nLfiiJIU1fp Jb.J!h'btuz,'ilnL[iiJIII'il 
.lh'l_ l_IIL'fni..'iJ'i.Lre urburulttu•[nr.! ..,';, b'b h'ilfJ•uplt</_"'-" Ill J'f 'll"'"'""f' I 

'iiJ"'-fJ/r l:,~..~~rn~mfJJnl..'il'i.bpe "f'"2."'1. r:.,um~LII'b/rzn</_' Jru'ilrw'l-frm•u~f! 
UJLU/f 'ffruuJn'l IIUif'RL~LrriiLf'lliJnt{: 

f:um .lf'~f'"""'f'"<~m"'-f'wl, UlUif'Phrn<.l 

~..~~t..t'"l ,_,.,,bt'£!' 1. ""lfrmw~1 2. ~fruwfr...,ne 1 
f!.hrfrmw-"lh''l",.,,"JI•'b, 5. tf.brfru•wtfr'il: 

1. 'i. t "'-'l"~..t'ilhr/1 

3. "'.t."tfr"''"!fr'i., 

t.ls-

4. 

t2 1_~..~~a- 'f'"""l'fr!l •{hrP..,.,'il hr'k.J!e' Uf.h"tfrrnw1fr'i., f!.hrfr"''"~''lh"~ 
tfrmmJfr'iJ /1 tf.lirftmiUJ/t'b 1_NI.'ff1Lbhbf'{! t[brwpbf'nL.f b'j, 'f t1 f' l_. l_IJL• 

,,,_'i,'iJbrfr 2.'"r.efr'il: flJu t."'-'1"'-'b'i..brr ~nt</_nLJ h'b 'l"f'2.' ~nmp</_wtl.J!fr 
p'ilnrnz 'l"f'2. 'l'~~..t'il,., "1."'"'-6,..,,,"-, 'i>nrz l"'-'f"<'il'ilhr/r Ju.lpfo'i. , h'il 
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"l"'"'~..,'i,mJ 'i. ... t.. Jrr'ffrf!.fr~"'91_wtl £.. 'IJ.r..,Jmr ~"<'f"'-'il'i.brf!' 
a,,..,_frum/_ l_ "''1"'-'il'ilhr£! ltwrhl, t- pruJ w'iibt hr~".. llfotiL Ul,,,,'iJ 

[u.lphrfr' "Uf.fr,_,,.,~ £.. 'l"f'2. l"'-'l'~~..'il'hhrfu Pw!l,., '"l'f' '1"1"'-PJ"<'il ,,_'iJ/s'i. 

'ilwl.. ~n.btfr . 1',.'1"'-'il'ilhr, rr.rn'ii.J! ""'"'!!"-"'-" b'il ""'."ww~ t"''l"'-'ile 

C,.., 111my n.hJfrJnt/_ [ir6mfJn'lblrr.< .lfrp_nyn</_t 

IJfru..,fr...,n'i. J_m'fn<'il£! frrb'ilfr9 'ilhpft."'l'"!J'ilm.l t ""'.P,_,..,~ t.. 

'1"1'2.. t m.'fnL'h'ilhrfr ,/fr'l.'"b~!'"l• +nfrr..,'i..yp~ M•(!t 

'i>nrz l"<'fnL'il'hhr, Jpltp"""'f''IL~mn<f''"tfr ..,'iJ.J_..,'iJ, .. Ubhpc' "lhn

tfr•"aulfr'il, Uf.hrr.ifrw-lphp,mtutfr'il It f!.brf>wtutf•'il r.,..,J,,..,_,,,,..,,fu•u~ 
'iJr11...f h'iJ j_TIL'flrLh/r .fhuiiU'/.lU~Uih r.p.f.gp Utn('nLfftn11Lf'111_(frlJ f.. ('bnrn• 

(''IL,/ h'iJ Ull'f .fUmtU'I.UI~IUh fl/r.f .p/>9 Llll[IUUI ruU/IJIUdbfr 'lUIUI.ftu'iJ 

;,,,JI-6.w'il£!: Phr</_wd llhrfJ•uf1,,'iJ,,_(riJ•"'il£! t,..,,f,,Uf."""'""/"'u'il ~"'f'"'l 
J.'iJ.p 'ilzbl, "f' "Uf.fr~nwft l_"<'f'IL';,p JL't ""1.'""' ruJ,twd[r'iJ t_//m k '"('iJ 

:,,.,'iJ'fh" l;- 'l"'lfr" Fe3C J!fr.lfrwltru'il ""'"9"'-[/J!~..~~';, J.lrm[: '1-npz l_nL

'f"L'iJ'ilhpfr P"f"f' u1hu..,~'i.bptu.l mbfumdfr'i..e ~'"l'"'l l;- '>mb•fbu 'l'"l 

bw£ IU'/UIIJI t/_pl.UI'tllL,/\ 'ff'tuf[.frmfr at..n</_t 
tldfr.UI.lbfl . 'ff'auf/>frmrue.fw'iJ 1_hriUf'Uf'[111l 'f"Jnl..f/Jlm'iJ m'i.bb 

"""f'Phf' 11,L"'u~llln'ilhr: flr[lil'l"'-dbtn</_ tu!'f mbum~bu,'ilht'f!• 'ilzb'ii.J! 

J frm/'iJI n f' l_ll'-'f"L 'iJfr Uf.b'f'",'J'f w'iJ Jw.ftubUI/( mh'[p nt.bb!J"'/. 'ff'"'f/>"

Lrriii!JJ..,'iJ '.L~nl..tub.cni{, pmy/t wntU'l_W9"'l 'f['IUf/>frwfoy, UiutL.f t" 

'iJ,/1 ,/bmJU'lWYUI'J. .f1UU11U1b - - )_llL'fnL~Ip ""'f'11LI[UIIIIf''11 JI1 t.p.f /'£!• "{'£! 

fr1,/,'il,f1 ruJflJiud'ilfr "'"'f'Phr IJn'ii!JI.'ilwrrurJPwJ"t{ (.tfr~'tft. 2,0°/o·f!) 

..,,,_, snb'i.frm l;- ilhr~lttu !'"9'ilnL.It !ln<'f" .. ~'£! Jfr'iltl• 'ilnlr.l "'l t.br.! "'"'"fr~ 
-(;...,'iJ'iJbre ""'"h9'ilhtfru, P"'.<J" 'ff''"f[."m"9 r,wrhtfr t- umUI'iJIU[ tnlfl['" 

1'/;f' ""'f'"dlmiiLf''"JP .1/imUI'IUIY..,'iJ J,uuutu1 "l'f! ~·u/Ul[Uirl t 1{ ,.,,_ 

f[.frsn•u.'Jn<.lfry llbmn ""''"9</_wd UIIILumL'i.f,,fr ~n'b9b'ilurrm 9P"'tfr9: 
1 fo1u ..,~'iJt,,., 1,, l;- '1-'un'iltn.l m'll"w;ufl 6-m.l phpt/_wd m•f[rul'iiLpfo,q: 

U.n<-uuolibfrulft ~n'i.-

9/r').,.pw!Jfrw'). "fu~nq 

1,7---0,9 

0,9-0.8 

D.S-0,3 
0,03 

U'kutw'fw~w'ls ·'J"fl'/r 
~urpnL~Uinl_{'w"h bnpJvl£ 

f "l'J wumfrC.w11'i.lzpn< tf 

8/nf/;'lsonfrm I; p~{'nl''l w

.tfr'L + ''i.lmtfr"' 

If/ bn.tfr"' 

f!Jt.,. 1frur + f/>lzpput 

:J,/;L'frut 

lJ.']JDLU 1U lt (; 

I I !JI;,f"'),"'P"'""t""-tfr-
•uriUJfr.,. 

f!Jimtfr"'wlfr'L 

191mtfrut-:j. "f /r lniUJ ,, '), 

:blrpfr•lltuJfr.,. 
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!J b rf b bu•fr ur-"lhntfruuu Jl•'k, {r'iJ z "fbu 'i11ul. ~/rutu {uum l "'-'fDL'k'kh f'f!' 

"rn'ky umriiLIJurnLrwJn<rf P"'9P •urtuf/>{rmfrs 'k~wuu/_ttLrf b'b U"ffruuu~ 
l"'-'1"'-'b'iJbrfr'k p'knr"Z"'l tb'lbP"'-f•fruw•Jfr'k mb,_wrfw"br, .efrt b'il o'f

mw'l"l"~'/uuf rfb.[!hbluzf.'iJu<fiJJIUb tfbp_: al'f "f"'UfbUinnt/_ 'f"r2 J_m• 

'fftLbbbrfr 2_1Ur.f!fr'iJ tJbrm'frb.'Jfr'iJJ! "f1lll[{riiiiUJfrb 1 "fbn.({rUfUI•f/>brfr UfUI

Jl•'b L f/>hrfrmw!fr'b 'lmubrfr l"<~J"' 'iJ'bbf'f!' 

U'b.J!I,'iJmzfr'im•filt"''b Jbp__ l'"t'k m•urruJq,uJ l"'-'1"'-'b'bbrfr Jbfu ... -

'bfr~"'~"''iJ r.wm~riL(rlt"'-'b'iJI.rf! 't'"r"'l b'b "f'"Z'[bt l"LCf'lL'h/r umrm<~
UJ"'-I'"'.("t/' 'Pm'b/r "I' umr"dl''"''-r"'t" Jbmwrzw~w'il r..{rrf .[!{! 'j,rf,../,

•Jnuf f" ''l"'l"l'""'fr umrm·~"'"'·r•uJfr'b, tu"lw l"'-'f'lL'h'kbr/r rlbfuw'kfr
~~~~~w'b r.mm/fmfiJJIIL"t/llb('{! "fbUl.J! I; IUJU ~uuf WJb }_IUt{rnt/_ tfttUJ tfr

bLb "l"'l"lu"n'bbr/• r.ruu,~mfll"'-'b'bbrfr'hz bq f.u~w"lbu, l"<~JIIlb{r •ut'b

''1/rufr r.mw~n<fJJu<bf!1 fr~•tUffru/r'b t- ~·urdrm[iltm'bf!, wrfpn'lP."'-fiiJ•urfp 

nrnzrfm rf t- rfburrurzUI/frU'iJ '-/rrf .fJnl[ b ~rurn'l t- plurLfiJUI'frtJbt 'j,rf,..'iJ 

""'r"'-~"""·r•u "'-'bbyn'f "l"'lul'umfr ~"'rdrm fltm'b 9"'-9frl'bhrntJ: 

ll.tu"lbu, f/>brfru"ulfr'b '-f..! J!"t/ l"'-'1'"-'bfr ~mrdrn•filtm'bf! Ufbur.[! t-
tfr'b/r JnmwtJnrw"lL" Hs=100, {ru/1 "lbnrfrmwJfr'k l""l"'-'b/r ~mrJ
rmfriJtr<bf!' H tJ=200: lif.zm b 'll"uf/>f.u•f!• "r"lbu P"'P"'~ 'h1,.p, 
"~""'.[! I; {rp__by'b/r l'"'l"'-'bfr ~wrJrn•filtn'-'bf!, .. , .. ~, .. l'iJ l"'-'1"'-'bfr Jbr_ 

u/rtfr:JP"'-rlfr I.. lpnuf/>ttrfr, mt/_btf. .pw'b "ln'l"l'uuwuf, "l"'r"'-'ktu~n<• 
[iltw'b "lwm6.wn.nq ~mrdrn•filtm'k tub~n<rf z/r 'b~•umt/_n<rft /!'b'l'-"'~w
,..,"~f!• '-b'by 'bm J'k "l"'"'6.umnt/_ l"'-'1"'-'bfr ~~urJr,•filtn<'kf! rf{rf.'iJ,~_I'iJ 
Jbuow'l•u~w'b r..{rJ .efr 'lh"l.f!"'-J uuuuy'{n<rf I; wtJbt/r P"'rdp, ttrntJ~h
urh u/rtfrsfrn<rff! b. tpnuf/>nrf!• lm.Jt/_htntJ "r~wfil/r Jbp_, pwrd.rruybn<rf 
l.'b J{rwr.,u,qmd.[!/r ~·urdr"'-(rll"'-'kf!' 

!ln<qrtL'b'iJbJ'fr rf/"'-u r.wm~mfill"'-'k'bbrf!' tutfrn•filtn'-'kf!, "f{IUU

mMn•fiJJn<bf! '-frlliuu~,..iJ,,_J "l'u/Jw'kwtJnrt/_mJ h'b 'lrwf/>/rrnwlfr'b 

'bbr, .. ,.,,...~'iJbrfr J!w'bw~u•filtmrfp, 'bpw'b9 l"''/rbrnt/_, J.l.nq J.. 'llrr.entJ: 

9-rwf/>frmf! "l "'""'-r J.. tftfurn'-'b 'htn•fil b 'trw JbJ,..e,..'iJ"'It 

"'"~' .. l"'filtn•'kc l"'-'1"'-'bf• Jhp__ filn•t•us'knuf' I; 'kr"' Jhmw'l"'~'u'il ~frri
J!f! b. 'lwrd.'kmJ I; "'l'b pfurn<'k: Pw9fr wl'f• 'lrwf/>frmfr br~,..rw
"-"'-'b •huu'kfr~'kbrf!• mb'ltutJnrtJbtnt/_ Jburw'l/r '-f.:R.w~w'k rfwuu•uf'"-"• 

umb'l"'"-" h'k Ulb'l"'tfr'b l"'rn .. :R.hr/r ~ ... .r ... ~b'kmrn'h ... 9"'-"· [il•nt-s

bn<J b'iJ JbUIUI'fLU~ut'iJ ~LU"ff! r.wmM'iJbrfr rf{rp__f. 1 nrfr "f'um6.wn.nt/_ 

/;{ f!'iJ~'iJ,,_J /; Z"'-'flt<b{r turf r"'-filfn'-'iJ{! b "f.{'UUUIMtt<filJttLbf!l fl~{!'iJ
r,,..JLif t. "r "r.f!w'b l"'"' J.. Jhd tfr'bb'k 'ff''"fP/r~~~w1{r'b 'hhr ... ,.,.~'iJh
rf!• UIJb_ptu'iJ wtfbtfr swdr //ffr'iJ{r 'f"r2 }_IIL'frrLb/r wJrmfilJIIL'iJf!• f;./,-
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<llfLIUP"'f'• pwrd.r nrw~{r j_IIL'friLbbbpm_rf 'ff'UifPfrur{r rfwu'iJ{r~'iJbrf! 
"1"111.[! t tfr'bb'b "'".[!{' t... rlfrrlt"''u9fr9 wbP._utllll !J,udr nrm~fr zm.

If"'-'k'hbrnuf 'lr•uf/>frmw1{r'k 'uhr•unn<~'ilbrf!- ~tfr'bb'k [unznr t... JbJ J!'-"

'iJ,.u~n<filtw•f p: 

9·nrz l"'-'1"'-'b'bbrfr mbmu~ ... 'kztt<rff! ,,wmmrt/IIL.r t. Lt'bbtnt/_ 

'ut'"''b9 .r bfu ... 'bfr~"'ft,..'b r.rumlrn'-fil !"'-'b'hbrfrs• 

IJ.'ll"'-u"'~ 7-ll<rf 'bzr[•uJ h'b 'l"f'2 l"'-'1"'-'k/r rf/r .[!w'kfr umw'il

'l wrUJIII Jfr'k urhrli»fJ'iJb r/r r.IUUf~nLfJ JIILb'iJbrf!l 

IJ.'}]R<uw\ 7 

'l-njl; ~n•qn•G~ umUJG'}WjlOn•uJ~G mbuUJqGbt•~ Jh!uouG~~UJ~UJG fiwrnllml'l'uGiihp{' 

tJ IJ.Jpnr..fiJJtub uwr.Jwl.f!.' qq/JofJ CO li~1w.}n•' JJ "':' l .... I J: : ..... .... , ..... = , .... ~ :::,J 
""" ,., :i ..., • a ~ """" • t.. ,., ..., 
5 == E!~ --.::~ ~~t..;.-; ... "'::~ '"=~t 

...... , ............. ~- .. """' .... J "::: 

-:? ,.. :r! ~ .- ~ il" ..., t.. :r a :r ~ o ~ o- ;;. ·.. .e. ........................ :.. .... 5 • g ... 0 :r 
= "" "" ~ "" s ~ "" .; ~ II """' "': """ ... ...,. .._ .... ...... c- II "" 

t.. -
of nl "l'uftturl l. 

C 400 !lfr .JrnrJ.wp~•fnul 

C412-28 1:2 28 50 17 143-229 G 2 

C415-32 15 32 65 21 163-229 s 2,5 

C418-36 18 ~6 70 I 24 170-229 s 8,5 

C42l-i0 21 40 75 . 27 170-241 8 2,5 

C42i-H 24 a B5 30 170-241 8 2,5 

C42S-48 28 48 100 34 170-241 9 3 

C432-52 32 5~ 110 38 197-248 9 3 

C43a-56 35 56 120 - 107-2<&8 9 3 

C43S-60 38 60 130 - 207-26J 9 3 

fl'IJ"'-U"'~fry r.bml...nt.rf t 1 nr 'f"rZ J_n'-'1"'-'iJ'iJhrf! twt/_ 'lfr.!w'lf'"'-

flJ"'-'iJ b'iJ 9"'-9wpb('IILrf u/,'lrfrfwb 'Jbf/>nrrfws/rw'iJbr/r 'iJ~w111rfwrfp1 
r:.bml..wp"'f' 'k"luturw~wr.wrrl '-"{' I; 'lf'"''b9 o'l'-"w'fnrdbt f.ww~w"lbu 
ub'l.!J"''b _ "lutlrfw'k'bhrn<rf utz/uw"'"'l 'lburwt'kbr "l"'"'rwumhtn< t.w-

J'wr' 
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~w9p unt/_nrtu~w'il 'tnrz anLltuJp'il l"'-'t'IL'il'ilhrf>9 1 mbfu'f.H,.-, 

I""' OfUtiUfllf•.tt/_nLJ b'ii illu£. pwral'nr-~ }_IJLfllL'il"i.hr, nrn"i.JJ UUJIU9'"' 

-J.nul b'h r,,ul.!w'il r.utmnL~ b'ltu'i.w~'i.brntJt U.lu"if.up }_nL'f"'-'i.'i.hrnul 

IJf'IUfj.pu•p .!wu'i.p~'i.brl! lf>'i.m.J b'i. •utJblf> J,.,.-,.,., .!f>.!tw'i.s/>9 w'i.

'f_tumt/_w.t "- <;.,,_J'iJf>u~ Mmt[ .frnfuw~br"'.-lw.t: Pwrarnr•u~ }_nL'ln'-"i.- j 

'i.bre mwrpbrtJm.! b'i. wtJbLf> P'"rar Jbfuw'i.p~IU~tu'i. f.wm~II'-JiiJnL'i.-i 
"i.l•rntJ "- ~prtum[n,_J b'i. .!hJJb'ilw'i.br,. wtJhlf> llf_wurwufu~~~'ilwuml.. ,/,.~ 
ubr "lwurrwumblnL r,-,..JUI('I 

~~~~,.arnrw~ }_nL'ln'-'i. umm'ilwl'''- w.!b'i. ... l;fj.b~mfu{ b'lm'hw~l! 

'i.rw Jn'lpfJ.p~"'9ndfit /;t IJ' "'IPfi>Mwfl.!w'i. b'ltu'i.w~p l;m .. fltn'-"i.f! ~IUJtu
<;.,,_,J I; 'Lrw'iJmJ 1 IJ{' f,w[t[wJ }_tJLfnL'iJp Jbl_ w-lbtw9t/_nL.f b"i. .frn.J!.f' 

J!.w'ilw~u•{rJJw.!p uuarpb{' 'illn'-f/br, nrn'i..p. Jn'lf>/f>M•umnr'i.br b'il ~n}_

t/_m.!t !lm'ln .. 'i.p "l'i.'1'u9n'-JP9 !:,burn "'"-U1fW9•u.t uu•rn .. ~mnl..rw'i. uuJbLfo 

r.,u"wuwrwtw.fr I; tPbnL,/1 'tf'"'f/>pm[! brluu'i. I; 'l"'lP" z•uur J,u'iJr 

.fwu'i.p~'ilhrf> al.nrj, pu~ Jbm"''l~~~~w'i., wt/_t.tf> r.~~~t.wfu "16"-tP mwtf>'i. 

f.fo.! .f.!.(! LP'il"'-" I; .! w'ilr~~~r. ... urp~• 

n,...,_£u Jn'/ptf.p~wmnp'iJbr JbJ u'wuw.fp O'fiOIU'fiJf'Jt/_ni..J b'iJ 

~'"f9f>m.l, "PlPsf.m.J, "'li",_J p'il t. "' !f 'i.tn'-fllrr "l'uf'rtL'i.wltn7 Jpw-
;, .. ,1t[urt),e'ilhrz Z.wf.ut/u "'1'1 'i.utwmtu~p r,,u.t~~~r ftpruurLt/_n'-.1 I; 'i. u. 

f/>brnuf>LP sf>nL.! z 

!!<;., .. 1.,.t 'ilrw'i., , r ",,_I•:PM~~~9.t ,...-,. "ir"sbu /> i;nL p 1,,_'ile ~ 

flhnrpw'il 'lbnfLU lz'trf>m r.wuuuum-lw.t 1_b'i., "'l'i.nLUr.!b'ilwl'i.pt/_ 'l"r.t

'i.w~w'iln,_J Jn'}pf/.pft•ust[m.t }_nut"'-'il'i.hre l"'l"""rb'il ~/>rwruJn~..J L'il, 
"- f OCT·m{ e'il'ln'-'i.t/_wt) I; 'lf'"''i.9 urbuw~m'ilz,,_.tl!, "f'f! 'i..t,..'f. I; 

't"f'Z anLlLUJp'il J_n'-'1"'-'i.'i.hrf> mhu-~w'i.z.!w'i.et Sbutu~w'ilf>ze l!b'l'll!r

~,LJ I; />r Jbl M m•u"l! ( nr sn'-19 I; mwtf>u ,r,,_/>f/>Mrirgt/_ ~~~rl- 1p
'i.bll! )t 

U.rnnLuw~ 8·nL.! pbr-J.~~~.t b'ii Jp ,ew'i.p .ln'lf>fJ.M~~~9tJwd- 1.."'-
'ln'-'i.'i.br/> Jbfuut'iiM•u~w'il r.wm~n'-fl JnL'i.'i.bre' 

IJw'i. mt/_twl'i.br wl'i. J Ulup'il, nr f,'iJwrwtJnr I; umw'i..ul wt/_b1fo 

pwrar Jhfuw'i.p~w~w'il r.wm~n'-flln'-'i.'i.brmJ .ln'fplf>p~w9-J.•url- tn'-'fll'-'i.

'hhr: Uw~LUJ'il1 J.'i.'"J'",} .ln'fpfl>p~Ul.9t/.w.t tn'-'1"'-'i.'i.br/> w.!rn'-filtw'i. 

pwrar 9"'-sw'i.f>z'ilbrf>'il, 'i.rw'ii.J!. 't"f'2. tn'-'lnL'ii'ilbrf>s f>rh'ils "llwu

mp~n .. p1w.J P '"""""zw'i. l'""'""- b'i. mwrpbr"-"'-"' ?-,., ""'l-I>:P/>~"'!!"-'"~ 

J.nL'fnL'i.'i.brf> pwswuwl1w'i. ~n'lflb /;1 

lOt 

\lqJOLUW~ 8' 

U'nq~~~~wg~w~ '1"(12 lmqnLGGl.l'~ Jl.tuwG~~w~wG liwm~"'-I'J"tGGh(ll! 

I liiJ.4_ ... ~l!l!' 

U.JpnLfiJw'l. uw~Jwlte' ~q /J,p .rJ 

!lru.,.L.,f l "" 
~"'[',){'pL-

"'=' .... "'=' .... 
~ ..... 

_ .... 9 ..... 
fiJnL''l!. HB "'=' J ~ ~ 

~ 
.... .l t ~ 

urlruwiJ.f! a ~ ~ • t 0 ... ~ 
... • ":: .. 

":: ... ... 
to ;r' 0 ;r ;r 

":: :r "" "" ,.. :r ... .... 
l.ll 

.... 
1\ 

\ 
.c.. ... ~ .... . ... ... ... ... ... to -

Jlr1r,l)28-48 23 48 100 170-241 

;\'\C43~ - 52 32 52 110 1!l7-248 
9 3 

!o\ C 435-56 35 56 120 t97-24b 

:\\ C438- 60 38 60 130 207-26:! \ 



'ilbf'l! "f_uwfttfbt b'i, r,,uln'lmfflt'uJ' p1 :,b'lmft J.lt'-'f"t'ilfr J'bt. wtfblws'hb~ 
.l"t/. 'P"./!f' .ew'il,u~n'-f"t•uJ'p { L0/0-fr9 Uf•uftwu} J'w'l'hb'lfrn'-J' /,_ C.burw'fUI~ 
[nLJ' }_nL'fm'it[! J' n'l-/d{>ft1!'"9P"' !P b'h[ilwpftbtnt/. f{>b {'nufrtfrs/rnul ntf, r.wl "'1-

tfbt t" umm'itwl tfbmw'lfr "'/'it"f_pup uurpn..Jfutlt'-f'U1
1 

"f'P ,fb2. 'ff'W /{>p

"'1! r.w'it'l-bu t 'lmtfr" 'l'it'Jwdf._ ftnunwlln'-IR'b{'nt{ ('hft. 34): 

f>'iltUfbu bpt..n._J' t 'illt• 94- nul pbrtfwa ""'l'"'-fturn'-f'IU[P9• l. ,.__ 

'1"'-'ilp J'b.,,u'lwlfwb r..p.r .{![! npnz l_•u•frnt{ tlbftnwwstfwa t- '11''"/f>/r

urw!fr'i, 'hbpw""'-~'itl.-l'fr9, npp r.bmt..w'it,entf t/.b{'l_Pbbbf'fr ftn'lJ'fr9 J'burw

'f_wftw'it J'muuwffr J'wu'ilfr!J'ill.rfr fu'l"'-J'l! wtfblfr .[!Pl t" urb'lfr nt'itb'i,IILJ', 

fruft J'pwC.wltfwa .[!/! d hn..[! t" pbf'ntd' "f_[Wuurpftr.'-fiJJntb
1 

Uf_wC.Ufw'ilblnt{ 

frr ptupdf' wJ' f'"'-filtn'-'ill!' 'izb'il.[!, It{' IUJ'IUf.P"P 'l'it'l-w.U 'lf'"•:P/rmnt{ 

l"'-'1"'-bp r.rupw1rbpwftw'it bp~ruf'w,'Jn'-J'l! (o) r.w•[wuwr 1; •'J--100io• 

fruft J-,uJ',u'itwftwtfnr 'IPJ''"'l-l'"'-f"t"''ill! (a")' 50-70 41JI.C.C~, 
CJ.'it'fwdf._ 'l{'w/{>purnt{ wju 'fbpwJ'n'-f' l"'-'f11Lb[!

1 
np'h /rp r.wur

ft"'-flln'-'it'itbrnt{ 'lf'b filb r.wt{'""""f''"f'rfb.[! I; ftw""'-9t/.wrf ,ew tfr'h "l n '1_

"f_IUur'i.bpp'it, t{bpl_b{'u ft/rrwlltfn'-J' I; "f"'[Ufwurfr9 Uf.Wmpwuurtfrr'l J' fr 

Z'"f'J! 'f-l.urwt'itbr l"'-'1"'-'itfr fn/uwpfr'itbtnL r..w.r,..f' ( a'ilftwdt.. [pubn

'ilbr, zmpdmfili.br, pw2fupl lfrubn'it£,, fr'it,e'hw'l'il"'9 ftnJ'pwjbp "" 
z "'{'.[! 'lb"'wt'hbr, {un,Pbp ,_ wu'it ): 

ll,'ll"'-utuft 9-n._J' 'ilzt{wa b'h 'fbpwJ' "'-f' l "'-'fm.'h'hbrfr J' fr.eru'hfr 
. urbuwft'itbrfr J'bfr•w'i1Mw1w'h r.. '""•'Jn'-filJnt'it'i,bl'l!' 

B 

B 

B 

B 

B 

IU6 

'J.bpwJnLp ~Dl<fuGGhp~ Jh ~wG~~w~wG 6u .. n~nLpJnlGGI.p!' 
lloun'-uw~ 9 I ~ ....... _ i j "'? .. /J.Jl'"'-fllw'l. fJ ~ ~ ..,.., ~ ..., ............. JW I UI.U ..-

~~ uw\Ju,"bp Jw'l.p d'lJ..,). .. -= t: .... ~IIL'fi>L'/s/_1 
"' t:r- ...... d'lJ•'/s fh~- 'lb~R"LJ .., 
...... -=- ~ ...... 3 -:: ... ..J ~ 

rnbuw/1/! •• .- ~·I""' ~·~"'· I "-"' g I:;J t c.:. • ~"' ~ ...,.. s ..J .... 5 .... .,... . ~ ~ n~ ~W~ruu ~ 

"-ti: • I:;J 
9 ~ 

'"'#" 

45-0 45 36 - - 187-255 50-1,5 50 38 1.5 1,5 187-255 
60-'2 60 42 2,0 1,5 197-269 
45-ri 45 33 5,0 2,0 170-207 40-IO 40 I :o 10 3,0 156-197 

!lnt'ln'-'ilp urbu•uftu•'ilfrzmd' 'ilzt{wd B4 urrunbrl! 'ilzw'ilwftnul b'h 

, 'lbfUIJ'utp» (BbiCOKOIIpoqHbiH), IUilwpp'i. bf'~"' fil•Jbrl! p'ilnpnzntJ' b'il 

,,,frmfill'"f, uwC.tftu'it[! d'fdtu'il 'lbUf.[!"'-J qq/utf2-m[. t{bp'lf.'h filf.t/1!' 
i,,,J1wr,usmJ'[!' 0;0 °j0-nt{: 

!ln'-'1"'-'il'hbrf. C.wJ'•ur tfbr'h f!b'f-"'-'iltfw~ urbumf["'1. "f'"'-" f.s 

"'f'llf''l1.b9, nr IU'lUIUJ wafuwflp'iJ hb Uf_IUfnL'iJw~nuf 'iJwf._ ftllh(p l_nl.
f"'-b'iJhf(!l 

lJ.J'itUfbu, p'ittUfliU "- 'l"f2.l!• ltnbtfr l_nLlflt'-b[! ftwqt!tfwd t" Uflt'l_• 

''l'"'"'utf.'h ,fbur"''l'"'l"''it C.f.J .J!f.9 "- •uqwm 'fr•u/f>f.inf.s: S,urpbr ..... -

!J!'''-'ilf! IJw!w'iJ,._J' I; 'hrw'iJn._J', "f' ftnbtf. tn'-'1"'-'ilf. qrw/f>f.ml! l"'-'hfr 

fJinfrmft•ut{np urlw.fh f.'htUfbu "'l'l- 'il~wm•{n'-J I; qnr•z 1.."'-'ln'-'il'ilbrrr'-Jt 

rl,.b[p l "'-'1"'-'ilnuf '11'"'/f> f.ur/r J wu'ilf.lt'ilbr'il •u•uu'ild f.'il, Jb~f!. J'ln'-"fr9 

·fli~"'-" '"9tf"'J C.•uurf.ft'itbrfr ftwJ' mnw'ildfr'il ~nLutwllm ffLbrfr urbu.[! 

,.._';.b'il: 'lnbtfo ~"'-'ln'-'il'ilbrf. Jbur w'lw~•u'it Jwuuw'it b"<JbUfbu ftwrn'l 

:- rp'ilbt "~'"'lPut"'tfr'il, /f>brf."'"'tfr'it ftw.r ftw'l"tf·u~ tf.'itfr 'l-f'"''it9 'l"'-

't"l''l"'- "P9 1 

CJ. rw/f>f,np 'ilbrwnndJ'ilbrfr '"I"Uff.uf. C.u.tmf.lfwlf.'il ft•uJ' ~nunw-

'l,,_ffLbrntf dt..f! 'i:bp~"'l'"9'ilmJ' t- ltnbtf. l."'-'1"'-'ilf. 1"'-l'"'~"'ut"'-ft ft"'l

:1 f!• nr/r z'ilnpC.frtf }_llt'flt'-b[! dbn.[! I; pbrutJ' nrnz (,l"'-fl!"'-'il' 'hu 

mrrfb,ewt{np /; 'f-f.'iJwJ'p~IUffWb phn'iJt[wflmfJtn<'iJ'iJbrfr Uf_IUJJ'wb'i.hpnLJ' 

"'z/uut "'"'l '1-b"'wt'itbp/t r.,,,J'wr: IJ.I'I urbuwftbmf.9 ftnbtfr l."'-'1"'-f,l! 

tlfr't.ru'ilft!"'l mb'l t" 'lf'"'t/.m J' 'l"f2 .ln'-l"'JP'il l "'-'f"lt '!>f. /,_ t!mttf•u<l "'n 'l Uf w tn fr J' fr'l_lu 

'lnbtf. t,n'-'1"'-'i.'h uurw9t{nul t" "Uffrurwft l_ntqn'-'ilf.s Uf"'urru•um

•J•urf cln<t"'·tfll! nrnzw~f. 'lbrJ'wuurfr{.ru'h'ilbrmJ' "'"'1!"'9'ilbln'- "- br

"'"f''"ur"- Uf_lllr.,hf11L J'f.'ln9ntf ( flrawfln'1_11LJ' )1 !J'pJwfln'l_d w'iJ "utwrpb f 

b?_wbw~'hbrntf d'zwftt{wrf ftnbtfr l"'-'l'"'il'ilbrl! uurnrwpwrfru'iltfnul b'h 

bpltnL /uJ'pp' /f>brf."''"Jf.'it ftnbtfr t,n'-'1'"'-'il'hbrfr• brp flp<lwfln'ln'-J'l! ftw
mwrtf ni.J' t- tb'ln.J! J'f.'l_JIIt/.UIJfnLdl /,_ Uf_hntfrurwJf.b ftnbtfr l_lll-'fltLb'iJb

f'P, hrp flrawfln'ln'-J'l! ftwuru•rtfnul t- o.f!"P'l-w9'iln'l J'p'l_•ut{wJr"'-"' 

:bbrf"'•"'JP'it ~nbtf. tm'ln'-'ilfrs dmtn'-Jfl'ilbre u~nw9tfn'-J' b'il 

''"''! rut'h~"'IP• 'fwd' tfw'lrw'h~w-l;lb~urrwtf•u"wrru'h '1-m"ltb.[!u Uff"9bufr 

•fpr_n9 ntf: !Jn'-'lm'itfr .J!frd'frwftw'h pw'[UI'lf"'-flln'-'ilf! w""''l.fr'itfr '1-bUf..J!"'-J' 

t;.bm"-I"'lf, t-' C=2,7 -3,10(0, i'v\n=0,5-0,70f0 , Si=0,8-1,40j0, 

P-.r fr'ilt"- 0,18°(0, S-J'f.'ittiL o,15Df0, ?-muub,eu "irn.9 buf.9 ,.., ... 9 -

t{wa tm·'l"''i'fr J'b'l_ •u<lfuw<l fr'hl! "i"'rntbw~tfmJ t- 2,2-frs J'fr'ilt"-
2,60j0t 

IJ.rffuUIJ'itp "- uf.LP9P'"-J'fr •pn.[!{'"'.J!w'il..,~mfJJwb Uf_Wut(, wnnr[ 
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W"furl:,m{1_11LJ t- t.ru(J tuh <fwJ whwf( ""f.purwf( l_ IIL'fiiLhp ~III.(IIL Jfl p 
uurwsn•Jet ll"f.frurwf( l"''f'IL'b{r GIILl"'·tfle b'bfilwpf(qnLJ t- flpJwfln'l

Jw'b tl"l".f! J{rp_ruq'"lf'"'J (wqwqn,J)t 900-950°-,nJ urb'lfr t" m.'bb

'iJ,ILJ sbJb'bm{rur{r 'lr'"fP{rmru,r]Jw'b UIILUif_{r'iJ """"'IPUJ'b' 'lrwlf>fo

mmsJm'i. ~ b'bfilmplfq•ILJ run.wy_'bwtfr'il .'lbJb'burfrure: Ut'btiLt.burb. t_hr

Juwur{rb.w'be fop_b9qnLJ t" Jfr'iltb. 730-690°, "f'P 'lb"i.f!"'J urb'lfr t" 
,. 'bh'bmrf 'lf''"q. {ruuu9J ,,';. brlfr"f''l """"'IP'"'b' "'.bntfrur{r Jbp_ "1.'"

rm'bw~qwJ nbJf.'iJur{rur{r 'ff'Wlf>prnwsrtLJf!l fiJbur,e t- 'iJ2b{1 llf filpJw

filfl'lliLJ(! lb'l".[! J{rrw'{wJf'"'J ft'""''"f'bl"' 2'ilnpt.{rq ruJfuwJ'bwrzf!p
fJnLJ tnb?fr l_P IILhbhiiLJ, puf( l_IIL'ft1Lhp UUI('IILf(tntlt('W'iJ utnws1_nLJ t

pmqurf(ru'iJ J{rw,.bn. b. P"''llfw.'l'",} t- f[>bpfrrnfrs"- 'lf'"'lf>frrnfrs (filer
Jwfln?Jw'b wJ{rrwJ'b{ry }: 

fTJpnshu{r rhr•l wurnfrb.w'b'bbt'f' "1'"2 fuw{urnnd/M,rfr 'lb "l.f!"'.r. 

l_IIL'f11Lhp UIIJ['IIL~UJIIL['WJIILJ f(rurn'l t- fli11u( hw/t "fbn{/1111: 11-ru sw'iJ

lf.wf p l~, pw19 fiJn'!l'""'f'blfr b bfiJb "'.b"/P"'P ,ew'bruf(nL fill"' h(! 

10°/0-frs "'.'"lfwu t": 
:bbp{rrnrutfr'i. Jl"blfr l'"'l"''bft Jbfuw'bfriJwlf.w'b :.w,ltf(n•flt"'-'b'ilbpf! 

lf. UUifiRLfftnllL(IWJfr phnLJft/f! ftmfuqwJ b'iJ l_llL'flrL'iJp cfrJ{rruffwh pw• 

'l'"'ltmt{rlJ"''bfrs !L ftlpJwflnr1rlw'il nbJ-{rJfr.'J: ~wpJ.p npruft/r f(nbrfr · 

1.""1"'-'bfo nwmym Jl', ru•uuy_{r'b '.bpfJ{r'b, ''lw!JrubmrJnp'{nLJ t" mJfuwJ'bfr ' 

'P"·i!f' J>mh•ulfn•filt""'P· ,eru'b{r np mJ{umo'b{r f''"{'af' UfW{'IILhwf(u•

flt.,,'bl! p•foum f''"9"''""f(•u'il t" w'b'lf''"'l'"nhrrLJ l'"'l"''b{r Jbfu.u'b{r-·' 

f(wf(w'b t.wwll"' fiiJ'"~''bbp{r •Jpmt lf.JuruJ'b{r T"Cf' "i'"f'"'-'bwf(nLfiJJwJ p·. 

l.""l."''b' fr'bt"'.bu mbuw'b,e, uurrugq,,J t" 'l"'"ilbl!u "11'"81."{• 

Jfrr"9"1' U.t""'.frunq, P"'rJ.r npwf({r !f.brfrrnwtfr'il ~"btfr l"''l"' 'b · 

""''"'b"'l"' t,,,.Jmp "f.Lm,e t- frrwlfw'bms•Jfr '1"'-"f.lk.[!u "lf'"911"C'' o/,w'l• 
rw'bli'"Jfo9 urnwsrf.wJ l"'-'1"'-'b'bbpu,J wJ{mua'bfr ,ew'b,ulfp 'ilr[wqL--

9"'Jf' "f'"Z 'IJ-qwpm{tltn•'b'bbpfr t.brn t" lf.w"'qwJ: U.l'f urbu1111lfbur{r!J 

Jph1_h rf.bnfr'b druJ Whtuf('bli('ll llW'f['WhlfwJfr9 JIUJUislJIILJ t-{r'il zwr

.[!IIIJPh f(nblfr l"''l"''b'hbp: .l.bpf(ru!nLJu t:.'bwpwr{npnL{tiJnLh t" urnb'lJ- · 

rf.bt r/.'"'lf''"'blfwtfr9 l.r.u uurw'bwl l(nbtfr l"''l"'·'b' wrJ.btfr pmpJ.p Jkfuw
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""'~i!i' 1• """'~"'i""'~i!'~~"rf ~"'""'r' ..,.,,L.,-Jt.els

,..,~f,,..._p1 ... , Jbf ~i'l'"'"""ul t" Jo'lte'bw'f'bws l[_nJ

P"'J'lt'ltlsrf "1'"2 'lk"'"'t,,.l' ( J"L'l'"ln"'l' £. pl.'ltyJr

,"'"'"'1' "'"""""'~,,.{') "f."'UI{'WUmbl'tL ~W,III['l 

fl! "f"'"'"'uf>w'ltiUII•nL Jfw~wi-/"'~1!'),/,l'f /,_, 

d" Ll"'l", Pl'"'),'l'), brf ~wJ wrt 

llpm-Jpfibp.- fTI,_'iiafr Jfrw'>'-"t'i."'hiJf! sfr'it~fr r.bur ~~~t.J.nw ,.. 
Ulp11LJpl {p'itnLJ h';, U[Uip'l U1p11<-Jr'itbp, npn'it~ {,fr:li.w~ouhni-J Uf'l_'itJ.p 

t.. sfr'ii*" hrllllnJ Uf"'iib'iiurwtfr'ii Jfr'-"""'tt/_fua IJ'itbr'ii b'ii m.rfrz, t "'*"'f, 
'bztubw~n._p, .. ,_r;, l"'-'bhs"'l• fsbru.anL~bbpfr nrnz "fWpnL'iiw*"'PiwJ P' 

IJ.'bnt.J hfs 'itwl.. P"'r'l th'tfrr'[•uh "'PIILJp'iibr, npn'it,e, p•usfr U['l_'itd.f.s 

I.. sf.il~fr9, "i"'P"'-h"'*,_J . b'it fswl. "'-Ph u.wpphp' 1/"'Uf"'P• wunwfr'b, 

Jwfl'lw'b, ufrLfrsf.nt.J' t.. "'Jl'iit 'l . .brt.fr'ii'ithru 'l.'l'ulfr lfbr"'"t/. wnn..J 

h'it •r,._lrfr ""'"'*"'-PJn,_'ii'iihrfr 1.rwt . 

Ur..._JrP f>wmlfn'-fillnLfsfshre pfsnrnz'[mJ bfs 'kr,., P"''l-'lr"•"' 
fllwJp k umpnL~UinLpUIJnt/_t l,m Jurbfr f;, np UfUip'l hp~~nJ UJn'itbfl~· 

i..,lfril "'P"'Irfr (Cu-Zn) uurr"'-~"'"'-pwfs Uf"'IJwfuut[npt[nul t 
s• llfi. 



si'il~i' Ufwrmilw~rr~fJJ•uJp, 1.1.tu"lbu, b!Jb Ji'•ur..r.ut1_r.ut!,J!ntJ si'"hft[l 

. Ufr.urrr~'i.w~mfJJn~ile ti' w'i.silmJ 39UJo-i'9' "'"''" Lri'•l Ufk'IU19"~""• 
t.bmfl Ulf'ti'-Jf'i' LIUI('fiL~IIlfiL('uJh kbf'~UIJ'U!JliiJuf t- Ji'r.u/f>wqwJi'k 0, Uf/>h~ 
£toLJ-ntJ{th t:pb !Ji'h~" Uf'Uf'IILhWfJnLfdJnLk(! 390Jo-i'9 w</_ftti' t-1 .!Jrru:¥ 

r..u,t[mt!J!i' Ufh'l-wsJwil "il'"9bui' e'i. fdw9J!"~" '1"1"'';.,...,/ t- 'bUilL hr~· 

l'"f''f !J.unll!' ~ Uff>'i.'f l"'-J-nLJ{tJ[!l 
t~. 3ij.,,_J p.br<[wr} t" '"1'"'-Jl''ilbrf. Jbfouu'i.i'ltw~wil t:.r.uu.ftn,_j 

fll"'-'i.'ilbrfr '""'''""'" w'i. 'li'w'lr"'"e' tl,wrmJ JfrwrlmJ w'i.w~ 9"~1!1 
· ~ "'l''f"',} wr"'lr'ili.rfr <[fri.w~fr 'lfr'"'ll'"'Jl!. cz lL ~ /f>r.u'llrrfr "hzn,_J,.[t 

~ -~ ~ t--... 
\ \ --r-~ 
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\ I(' B I I 

, ~l 1\ I II r 
Wr-- I ' \ 

_\ 
/ ,~ ...... 

' ~-- """'ii 
J ' "' ,, --- '. 
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4 -~~ ~p.!)'_ II 
10 

l•'i.t"fbu br/.,,_J b J/rru!f.UI'l_WJfr'i. 'J. Ul[ltiLJf'"hbr/r Jnur sfrk~fr ' 
Uf.Uf'nLhw~n'-fdJ"'kf!. Jbr}ws'ilbtfru "h~ruur<[n,_J t" wJr,'-fdtru"h { .li'iltlL , 

ob =35 ltq j tftf2) I. 't'"l',}l'"'-fdtw'i. { Jfriltl. Hs=60) •f•n,cr wf. r..J.J • , 
'i. 1uftw"h Jburru'l_·/r' "l'l'i.J.fr t.ruJbJwwnL(iiJwJp.: Uf.l.'i.nLJh rlmJtuhiUf[ ; 

ruf.,,_J t- lL t.rurwpbrw~wil br~wr•usn~Je (o) Jfr"htlL sfril'tfr "1"'1'"'-- ' 

il•~mfdtw'il .10 -320/
0
-e, ,,.,brz i.1,._pfr "ll'"""'fr~,._p1 ,.i.e r..wu'i.nut1 

t- frr wJb'i.utJU U#rrl-b.ei'il ( ,_6.5~ /u}• 
8fr'i.~f. UfW('fl~hlllff"'-{tfJIUh t.buuU'liU wbof. ~UI"i_W~!Jfl'-fiJwJpr brp 

"mrn,_f1,,,_l''"l"'-" '"'""'i.. w<u,,_J I; br~l'"l''f ~wrt!r ~ /f>w'lf!.• 'i.ftmur- l 

1[11LJ I; ~wr,}r,'-fdtw"h lL ru.!rrr'-fi1Jwh au1_bli' ,,_r/-b'l_ rut., fru~ "lt,.,"1 
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,,Mn~fJJw'il ilmf'ir"lfr"i' nulb'l w"i.~,,_J, 'tzb'i.,e1 nr wJrn'-filwh wJh

';JiliJbJ- wrrl-b,ck UUJtlJfJ4.fiLJ I; sfril~fr nrnzw~fr UfLU('fiLhUI~fiLPJIII'j, 
'fb"/_.[JfllJ (420fo Zn), nrfrs t.brnn IU"r"'-fdJnLh(! l.u w'i.~n,_J t- ~rn~Jt 

U.1u P"L"rfrs ~wrbtfr t- b'lrw~ws'ilbt, nr Jfrru!f.w'lwlfril a. 

"'f'"~Jrhbf[! UILIIf'l'bf'</_"'-J b'i. 'l'l"'lfr Ufl"'" rnfr~m fl JwJ 1'1 nri' zilnr· 
t..fr4. lw4. bilfJwr~<[mJ b'i. .lzm~JLU'i. t.'i.zJ,uJp, f.u~ br~/f>wqwJfril"hbre 
r•"'f·u~wil +P.r"'-il bil: t; r~/f>w 'l"'tfril Ulf'"'-Jr"hbrf's Jb.[Jb"hwilbrfr 

,(wubr f:.wbwfu UfLU"'f'wumtJLJ b'i. tlmt.lw"h Jf''lnsn4_: 

Umru'i.'l-wrurilbri' ~nJfrUibh "'I'"' Jr'ilbre urbuw~w'i.znLJ t- J1 UIUJ

rtfll/ (JI8TYHb), nri'9 t.bmn 'ff''[mJ t- "i_'l_htlfr Uf"'f'"'-kw~nLfdJt1Lkf!. h2_1J'l_ 

F'fr4.e• 
,w'i.'l wnilb'i..e Ulf''fl"'-'i.wpbrw~"'il ilzru'i.w~n'-fi1Jmh nL"hlrsn'l 

wr"'-ll''ilbrfr J i' J'w'ili' mbuwltilliri' 4_rw• . 
U.('fi'-Jf' J1 90' 0:- LU('fi'-Jl' b "f'{! UfiMf'llLhru~mJ t- 10°/u sfrh~t 

'l•nrJilw~urii 11,_J t,IU(m'i.fr t" rrSnJUf'"~» lllhnL'i.mft ~wUI~"'-fdJ"'-il'ilbrn4_ b 

'f"'-Jiln4_ Jnw t" Ulbfo.'i.fr~m~w'i. "l'l'i.tlfr'i., uwi["'Jh w,fbtfr 'lb'l'i.rur[•nk 

I; I. t rl-w'i.: 
Urm'-lf' J1 68' hnLJhUfbu 0: u'l"''-lf' L "l'l!. "i"'fmLhu•l[m.J t" 

32iJf
0 

sfr~lfJ /1.. U11Uf'pbr4_11LJ t IUiliU</_bt Uf[IUULn,~IIL{tJJrUJp.t U.JrnL• 

p
1
,,_-;.l! lL r1wrJrnLfiJ"'-ilf!. .,1,_"htlfr t,,uJbJ,,."'mfdJwJp t/t"J'l' frilt 

w</_bti' b'i.r fJ.,,_l"e 'lb'l'i.w4_nL'il t: 9·nrJ•urru'il'ilbr"'-" r.,,,t. ... p, w'i.<[w'il

•fnLJ t- trtfw.ltfrn~z"''"Jfr'i.», '''"" tCUf'"l'/1"'-t."'lfr'i.» 1111'"'-lr·' CJ·l"'-'l'"
,<u,.buw~ru'i. Jb.J!bhr.u~frknL{JJ11LhnLJ ~frrwn4_nuf t- Uf'LI~frt'i.bri' /1.. 

't"l'"'lfr"'i. Ji''l"'"-"'lf'"~J ,u2p,wllln'l_ "'-f'frZ Jb.e£ilw"hbrfr 'lbmurl"hhr 

Uf1UIIlf1UUUJb[t1L C,,uJ Wf'l 
U.f'"'-11' J1 62 "''".~! •[fri.ru~,,_J 'lr"""f"'" t paurtlr UffUI""'" 

~·"-fi1l"'-il, UUirl(! 4_/rbw~n~J' Ultfbtfr !JLLI,}f'• Jbfo.w'i.frltw~wh r.,UJUI~fii
PJnLkhbf'(! "i'l'i.dir t.ruJbJwmfl'-fiiJ•uJp pLL1f'J.r bil ( "'"" illt· 35 ): 

CJ.J"'-'l'u Ulhmburullw'i. Jb .eb'i.wzi''ilnr..[il!w'i. Jb'l o'1"'"''1"1',}4_nLJ t .C'"
rf{ttilbrfr sw'i.ybrfr· 'l""iw'i.wl,'i.bri' · upfllJ{tt"hhrf. "'"""'bri' 'lb"''"l 

'ilbr, 4_nw'i.ilbr, l'"'J!f>~ilbr Uf1U"'f'"'";,bl"'- r..ruJLUr: 
Ur"'-ll' Jl)f{Mu 59 - 1-- 1. P"'l''l- LU("''-JI'ilbrfr zwr.efr"h t

"fLUUI~IUhll'-"' Sbuul~ru'i.i'z"'-" p.br4_wt! mwnbre b P·lhre 9"'-19 bil 

"'"'lfru, "f wf"'-ll'l! tb'lfrf''frut!" t bcr~ru(rln4_ ( •f/o'l._fr'i. UfUif'"'-ilw~,,_ 
filln~ile' 10 /o) t. JUJ'i.'f"''i."'f ( Ji''l.fril "1"'1'"'-'i.w~mfdl"''i.l!' 10/o): Swr

pbr4."'-" 1; l'LLirtlr '""r",_p1wJp, b£"'-fi1lwJp., pwrtlr .!wzw~"'l"'-'i.nr..
ftltru'i. t:.w"'~"'-fi1l"~'i.'ilbrn4_1 ~'"l"'-'i. t ~"l'"'li'wti' 'i.~wUJ.!wJp. frilt-
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611 

~~ p-•u"'IJ'I n'11nl'!.t/ tilpmJl.mr/ll l{~my.{/r r/J''IInnr/n o/J'I'!.f1fm}t1m";t 

-•r/p '!.'ir•uiJm -., 'f'!.r/1.1n "'I"'IJ, ~ f"'/r~'!. p-ruJmh :Go/'!.-.u1tJ~u~m'!.7uJ 
_,,-, o/'!.'il'"'ullm fmjurJm~ ,ilp-.unJm/ruo/• r/JII'!.'!.-,Ifi-.u~mm'J '!."'~m~o/1 

~mnf'll' r/J'I'!.b'!.uJJ '!.r/lm'!.r/1'"'"1/m f"'}tJm ~ GhuB p-.u-91: ·~'l 
tr/~mur~'l~ r/1'1/rm '!.'1 l.-.uj1Jmm 

-m~ '!.Tm~mn ''!.'iJ'I'!.'!."'ulfl-.unJu+u+ LuG'I'!."'" r/l.'lur p-auJ'I'!.b'!.uJJ '!..JI 

-mbm'!.m 7f I'"'"J'I'!.Ji-.uJm ~ !'"'""'!."'/''!. Gr/~"''!."'il' o/'!.r/J'"lu11m f"'}t 

-•r/m~ ilr-.unJu+u+ r/ImJ·ruur~-.uJurn r/J'I'!.b'!.uJJ '!.r/lm'!.r/1'"~"11'[] 

tJqJJmm ~r/J-.u "'1'"'!. '!.II p-.u }t~mtr,"fuJ 

-min •Go/'!11'"'"11"' II Gr/'f'!LJ, r/GmJ 6III' B'!.uJu •iJJII'!.b'!.uJJ '!.r/ltnf! 

-r/p-.ul1m 7f"''!. '!'I p-.u}tfJubmurbo fmJ.nmnr'!.lml np-.uim~JII'l 

te/-r"l'!. '!."lfG~r/J<fJm~m':J n'IJ..Ju ~ l''"}tfJubnrurbo J pmTf'l 

--.uliu1nr'J '"Qd 0/of: -., uzO/o9 'USo/o9 ~ p-.u}t~m'!.mJmJ.. Jp..,lfl-.u~m'! 

-mil' '!r/lr/p 6'11' r/Ju 'E-9-9-:)lJ()dg htr,uJJ '~"''!.-IJO ,JII'!.b'!.uJJ 

~"''"""'';} -LJnrJ r/nr/J..-£1m '!.'1 fmjrnqmmnJnr'! /•umJm-£'!"'"'" Jmp 

-m';J '!"' pfJubmurbo tJ'IJJmur IJ,.. ~ I'"'"'I"''!"'"Jnr1n ilil' fm}tlm<;,mr/p 

GlmJ •p-.u}t~"''!."'"J,J, ~ 7qil' ilbmtr,m lqp G'!uJu •JII'!.htr,uJJ lJJmJ 

o/nr/1n'!.lm '!'I pru}tfJubmmbo nJm'Jm~ :}tuJ'I'!il'fm}tlm'Jmr/p ~r/J-.u iJb 

-'!uJJ '!r/j,..-£m'!,m lq'!,qJmnJu+ '!'I pmmb'f •}tuum'JmmJ.. '!.mlf'l-.umr/Ji 

-'it/fi~-£ -., ,.,ll!}mLupJm~'!"'£1 1-b"''!."' tr,lm~"'h ,,,, lrmtr,m Oj0g-,:-n: 
p-.ub'!.uJ J '!'ilmb~~n'!"' '!'llmlmlfmil'Gtr,mum '!.uqG~qJ<fJm~m'J '"n'fJ..niYJ 

~~ .,,~ "'"""' ilrpul£l··u~m'!.-riiJm1n "b"''!."' 1qp s,.uJu •J 'l'!.b'!uJJ 

'!"'~mlm'!'lil''ll' '!-/f mbmtr,m '!'I p-.upfJubntmbo n p-.uT m~JII?. 

tb"''!"' 0/oOl J~ I'"'"~"''!'"J,J,.-., J~ '!'ilnrb~~ntr,m "IIJ, 

-tr,T-.u'!. iJb'!uJJ tr,•Jim-£u'!"'Ltr,f'l qtr,urTm~ tp1u}tlu~ J~ htr,uJJ '!r/'impmJ-£ 

'!Tm 1~ Jruum'}l/lml. r/llu '1'"'"/•urnmJmmJ.. J~ pmJ-£ h'qb'!uJJ liu~m'! 

--.uJnrJ.. l.mtr,m 0/Lf 'J'"'u}tumJq/1 J!j mm~ omunr iJb11,uJd tr,r/1nrb~~n'!,nr 

r'i'JJ"'!.~ '!.mll!f .. ,,..,,J,~ J'fJmJ Jpmpmm~'! qlmr/buJu~ .., ,,,.,l,.., 

''!.mlfl-.uJ(>Jmll m tr,ml.pj-mJpm J'fJmJ '-/J'I'!.'!."'"lef-.u~urm':J '!.o/lnrl-.uf 

Jr.Jnr~ ''!.'1'!"'" ,.-.ulfl-.m..n:Jq~ ~"'"'"''!"'I''J"'" iJJqiJ,b'l.uJJ '!r/lmbrrrtj:~Jq 
::; lf1'1P"' Bq-Ojg8 iliJ,-.ul.eJ-.u~nr'!"'"Jml.. qbm'!."' I'"'"J'I'!.b'!.uJJ '!o/lm7-.u0 
:0/08-l, -.,7'!.'11' ~ p-m"fr'lm'!.-.uJmJ, ilbm'!m 6'11' B,.,_,uJu ti)J'I'!.b'!.uJJ 'tl 

'!I m l'"'"'!.m~mmJ, '!'I '!'iii'Jm"t r/J'I'!.b';:;,"uJJ Lup~m"!.rt J pm l'~'!!l 
tr/J'I'!b'!u.JJ f!tflml-.up "'I Lup~m~ p Jp m {'~fl,'} ,r/~mlf 

-'1"' -.u~J'I '!II /'"'"}ttr,mpnrJ iJJ'I'!b'!.uJJ tr,qlnrbm'!,m JpmT£1-.,B~ml..m~ 

nl'fl IJ'"IU~f~ Jil'u4> "'I '!"'ul£1-. .. nu':Jm~-.uL'I'J dfJmJ ,J'I'!.'!"'ulf'l-.u~JIIm<;,• 

11_.qlmhu'f Jp,JnrJ '!"'~nr}tmJ r/'!"'" '!Ju •eJ-.uT'! '!.'11-1-.u'f "'1-,.Ju '!.1£ 

Sil 
J'"~"JrfJubmuriiiO 11m 1p-.uMm~ p '!.'ll J pmp"Z'!.'J iJJ'I'!il'fm/•urrrmJurmln 

~mnJm'!. G'ib'!uriJ 'lnr/lt.Um Jrup-.uummm~IJ, -£1'[] tb'fp-.u 'llqJrm '!'I 

J'711'}m '!f!"lu1f'l-.uJpm "'I ilfl,-.uTfl·mJfJ"'~ ~nr/ •p-.uJI, :; pmlf'!.'" r/~mw 
~"!'l"t iltpu1fi-.,~r/wrrm11n Gr/~0/oS-1, '!.m1eJ-.,~,,.,_,.,uJnr1.. r/bn''!."' f'""~" 
Ju ''!lm J'"'"IJ,~'!.iJ :; r/il'l'[J 1p-.uJI-.uJm il,.,_,-.,J.pJ-.uG'I-£bm r/~'!r/G '!.mil' 

·~ rt/"'!.II"''!.r/ r/1'1/rm '!'!"'1£1-.uG'Il.bm r/b"''!"' p-rui1'1n'll. nlm '!.1"'~"'fl 
~~ !'"'"~'!."' bmJm ""''1':1 h'r/Ju '{US Oj0g) '!."'I''J"'" r/~nr""tuJu r/P. -.,7 
-'!r/1' ~ I''"'J"' "'11,'!1-.u'!. il'!.·wTfl-.,Jp tGnrf'i'!.iJb-.uL '!r/ym ,.,_,,.,Jfl-.u~m'!. 
--.uJm/, r/bm'!m 'J"' ~uJu fJ,ntTfl-.uJfJ"'~ "'I ,.,_,,11!}-.uJpnr :; l'"'"pmm~'! 
J'"'"J'I'!.iffm}t1m'Jnrt/p bm</Jmr/p ~ <p-.uJ'I'!.Jj-.,J,. "'I n'IJ..l'!.lf 'nqJ..'!I'[J 

tJruJ'I'!.IJ,"'"If'i-.u~mnr'J qJ'Ibm<fJ lr/JLn~LmJ 'iil'fmplm'J"''il' '!.'I p-.u}t 
-Ju/'"''1"'/'T,J, JpmleJ-.uoLudptn iJJ'Itr,.'!,mlp}m~mnr'J r/btr,uJJ tr_,-/ltn-b 

-m'!YJ sl.J-.u'!"'"n/ '!.r/1,-Lr/um~'lutJr~ f"'Jrpbm/1 { g + 7J) G-/Jq1~p}l-.11f7u1 
ll'!.'lln -.u~J'I 'I"''! ~ p-.uJrmnr~'! r/fimJ Gr/bm</J r; p-.uimJ-.um~111J.,,. 
,,., '-1 'i''lr"' Br/~o/o91 iJ'!.-.u1fl-.u~"''!."'"Jml.. 11.,.,,.,_,, l'"'"l'b"'~ 'ib 

-tr,uJd 'lf'i'l ~"t/ q ,,.,~,./,. Br/~O/o9l i}'!..,,f p}-.u~"''!."'uJmln r/bmtr_,tn JJq 

r-.uil'J,-,'11, ,.,,., ~ p-.uJ..r/-L'!."''J p-.ub,.uJJ tr,.qlnrbm'!"' mJ-,,,~ .. uJutlt 

Lnr</Jm'lp t/nr/1t.ni'[J 'I'"'"'!Gnrlm~J'I'! ~ f11-,u{nu1 1,'!.-/ln h'r/'!.'IJ-/ '!..,.J 

_.,., ... ~-,uJmn r/ls'!uJJ bm</Jm'lp tr,-/Imluntr,m ~ ttr_.r/fmbm<fJ~J'I "'I '!r/Tmb 

"'W"'r/1' '!.'11'"'"'!.-/1 iJJLf'!.bfl,uJJ fJ,'flml.miJ,nr •iJJf·mJm ~1 nq1t.('!r/ •nq1t.tr,.T"[J 

rJ~ '!.'!.'l'mbm'!m iJb'!uJJ f"'JrfmJmmniiJ,'IJ'"' 1/"''!."'I'"'P Jm~JQ 
''!.Jim "'I b'!.uJJ '!.•/Tmfl,-/pml1m ,"''f'J 'I~J,t/J'mflm •btr_,uJu '!.r/1ml.tn'!m ~ 
p-.uJrlu~ m'I':J r/l.nr'!."' iJil'fm"frlnr'Jm'lr r/~'!.LJ.. •llm'!r/Jo 'n'I1.."1Yl :Jr"'Jr'!rrs 

.,., '!7'!"1, pu~ liJuJ~J-'1 ,'!."'~"' f"' ~ I'"'"PJ m '!tfb'!.uJJ •ilil' f"'P"''J"'if p 

o/'f'!.l,/,. f"'rpbm~ ~ "'!J':J r/JqJJ,, Ju 'lfi , lqJqrJ,/mm qbnqlr.JII 

sJ'I'!.L'!uJJ IJ,'I p-.uJrlu~ "'If':! r/J'IJJmm 1Im "'I 'lp-.ur/1-/JqJ '-/p-.u</11-/1 
-'In ''I'!.'IP•uTim '-/l.mtr,m iJJ'I'!il'fmJtlm':J"'r/1' r/p'!.L&1--uqn blJUUtJ 

sJq'!~"'"lf"' 71rn 'I"''!. r/JqiJ,JhuJm '!.-'/ fnrjrnqmmufm'! Jru-l:)OJ 
sJtnpm'J -.ul'lutnmJurml.. Jqtr,tr,mliJr •Jq'!.l'ILJuli~ <J'Itr_,~mJuf ,J'Itr,lmm'l-£ 

JqdJ..,., r/Jq'!lr/~nJn ~ p-.u/•utnJt/11 6'11' '!"'1 p}-.u'!r/~"''!'lil'?l' '!."'~"'" 
-'lurtr,urmb-.ul'b 1~ p-.uJrp~uJ-£ I P"'"~"''Jr//• il'nrur :; p-.uJr~m"t p Jrm1 urm"i: 

t}tuJ'I'!.'!"'"II!}-.u~mnr'J tr,m~m~q'!nrnJ'II' J~Jmd ~ pmJrJ'IJJmur iJJu ·~ 
Jl,uJm fmJrJ-/1.'17 JruJmJ..nr~ •liJ,J nqJ..'!.I-."'!. •-,:-6g :)If Jj.,11J'fl 

tJmpm'J m7'1mnmJmm1.. Jq'!.lrrsmqll bu mnrnJ~m p-.uJ 

-Im}tm1'1p '!.ur/buJu~ -/J'I'!.lr/~nJn ~ p1u/oumJr/~ "d'lp '!"'IeJ-.uf!-/"t"''! 

·~qif'fp '!"'~"'"'lw'!.urml,-.u/'1, ''!."'/'"'"~ "'I '!"'I'P"tuJ-£ !j p-.uMJmi!l'!.'l 

J.m) tp-.uJl t/Jruf l!j nql..'!,lm 1 p-.uJ'I'!.'!."'J'Tmlt. '!.r/lmmJuluiJ,f'il' "'11.. 
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l,~. 35. lJ./1"< •f{r'inuJ[r'b pprr1,'l'!.f.p{! t!bj,w'bJt~UJ~m'b ~"'"'~"'-fiJI"' '!.'bf.p{r 

"''"""'""'-J e_: 

"wrdl•mfilJ"'-"hf! (H8), ,.,tf 1'"'-filJm_"hl! (~b) £. "'f.twumft""'filtiiL"hl! (o} 
wf'"''l udunt! b"h, uut"wJ"h 'u/1"'-J'p'b/t wf,.ft'b 'l'"'ff!"hfJw9 J'/tw"h2ut'b 

... ,~ t "{'"'-" J'ft,.•t"h ~wl',)l'"'.fiJJ"'-"hl!, />u" "f[Wumft""'-filtw'i.t J',.,.f!u/t
J'nt.tf{! t:.rutf'u"f"'lllwuftlru'iu,._,f (; Wlfmtlft"is/t 5°/

0
-ft'b, "I'P9 t:.burn wb

""'-tf (;, ut[Jmtlft"h/t 12°j0 UfutpiiL'bru""'-fJJ•u"h 'fb"f.f!"'-":•pun'i.tnt.tf t w'b'bt,.,'b 

ifrn.f!f'IIJ.tf f'nlfilfw"is ,/ weu/ttfiiLJ'(! /)IUJ' ILIII(WurwufuiU"ismJ' t wumJ'p'bft 

10-110/o·/>"h, nr/t.'J '>burn, '""'1'"'-'b,._fJt-'b t!bJu.9tfw'b ut•uur~wnm[, 
"/>Uit:.wt1wJ .e/t wJ' I'"' fi1 1"'-k(! lw e'b"'bm J' (;: ll.n II(_.,~ • .,,_,, t l w Ju 

m/>11(/> br"~,.,'lmJ/t'h ppn'b'{"hbr•/t.'! "lfw"''l"l''hfnu/ h'b ml'b"fftu(o
'bbrt!• nrn"h9 tfb?_ IUlJn'-tf/t'b{! Uft.Uptrt.kut/f'/nt.tf t 110/fJ-/t9 "fUI~UIUJ 
(>"" J'f•w:J.w'{utJ/r'b J'ftutt:.wJ1w6.p"hb-rft9 w1btft t:.UI~ut{u "/tprun1n,_J' (; 

50/
0 

wl/n'-tfp'b Uf111('nL"hUt""'l ppn"hr/.1!' '{bpt_p'bu, "I' 'i.t2w'bw"rfwt.tf (; 

6p A5 mbuUI"ru'bfttn1_, />pb'bft9 'bbp"ut Jw9'i.u,_J' (; urft"'./tf[ ~"h2t! 111t! p 

"t"'"''"'l prn'b'l: 6 pA 10-l! br"f!."''lUIJ/>'b d."'-t<~~t/t"h ppn"h'l tz 
(J.il"'-tf/t"hutJ/t'b ppn'b'l"hkpm ,/ ,J'b,) f_ut•/tbrm{ o'l-urru'l-"f',)1,,_ t! f 

lblf{o('nt.tf f!' II.Juutbu, <>p/t'but"' r.ut'bputurutpru.J 6p 1~ )J( 9-4 prn"h'l{! 

"f' 9°f0 
wunt.tf(o'h t- Uf"'l'"'-'hut"mtf h 4°/0 brll"'fil, /tpb"isft9 f.kr~w/"'9-

'bmJ' (; d.m['ftutfp h ~'b2d"tutfp ./tw"1"'1.. Pp"'hf.l 
120 

§ 2. nlSRJaiTflul! blJ. urn trNlllltlJ.nlJVt.bl'C 

J.uttf w"isw"w"/>9 tfb.j!h"hru2/>'hm[i1 Jw'h wmu"isd.ft"is ~1"'-'lhf'n&.d" t!b

.fh'bw'hbrfo '>w"is'l"'-J9'bbr/r, 1burrul'bhr/> "2"/t [ilb[i1£ .. 9tfw'b ""'1'9£! "ru
l'£"r• "hnt.t'h/>u" wnw?_b•uurwr t:.rur9brfr9 t!h"'b t t:.w'b'1/tuw"hn,_tf, 

~wu"w'butt/t (;, "f' wl'1 t:.wr9/> ["'-""'-"{! "w/u.Jw6 (;, umw2fr'i.t t:.kr

(ilft'b, tfil~b"isw'bh('/t runw"isd.pil tf utubrfr PfiUU1f'UI1Hntf ut"is t:.wtf IU(' ""

{uun.'fn'l bJnLflbrlr urbuiii"Uif' Wf' ~2"-/t!Jl U' pl.. bm-t"h rfrur/ Ulbtu" II( bur~ 
I; ''"'lwr.nq•[w6 t/>'bb"h bJnL{iJbr/>s "i'ur.w'b'l_r[n'l ~fr'IMw·tlbfuw'bft""'
ltw'i.t t:.wur"m {I JrrL"h"hhpf! h 'itruu"h9 urbfu'hntn'f/rwltw'buLfiJJ-'hl! ( w1u 

/1wtf WJ"is bt[rUbru "nt' nru 9frn"istu{ r/ 2'""" w"is t:.'i.trurwrfnf'nL{iJ jnL"isf! ): 

U.umtl/t"h(! £. 'hr•u tfpwt:.tu[r[wJ.IJ'i.tbrl! "''ll urwpphrfr t:.bur 'bbr

~UIJIU9'i.tnt.tf h'b •uJ'b 'i..J,Lfdhrl!• "l'"'i.t~ umrurJbt twt/tm/_ put•[,urwrn..t! 

h"h w J'f Uf•uf.m'b'l'i.thrft'itz 

U' "'.IJ"'-f' utlln'-tf/t'i.t/> wd"h'b/>9 p'bnrn2 t:.wur~mfiltnt."is'hhr'b his' 

'brw fn~r tnbuw"mr•ur "2fr"t! (2,7 )• t:.ruttfut'b 9'"',)1' ?..krt!wum/t~w
'itf! ( 657'), pwrdr "fL'"'umMmfil 1,,_'i,,! h 9 mJ,. wrl r•nfi11,. tl!' 

CJ.lwilt[w6 f,_ filrJ,.,filn'l•fwJ- Ull.("'-J />"h/t mrl pmfilJru"h uwt:.t! tub(! 

:;b=10 qqfuu~, t:.naun"hn<{IJm'i.t uwt:.tfw'bf! as =3 ~qjtftf ! , ""'rarnL

flJnL'hf! l ls=25, t:.wf'wf'bf'ru"wil bp/fwf'tu9nLtf(! o=40Uj0: 

llt! rmfilttu'i.t urut:.tl w'i.t/> '"".J!I'"'-f!tw'i.t JlfiUIII~Wnll<{ "UI.[!IJL(' WL-

1"'-" p'i.t(o o'lurw'lnl'6nt.rl(! "I'Ufhu ~n'buurrnL"!Jfrn"h 'i.tJnL[il pruswnqn<J' 

(;, pwJ9 utJlmt!fr'i.tt! t;,u'b'}[•uw'bm.tf (; UIIJII'-Jp'bmt/>'h "n"huurrn'-b/>n'i.t 

t!frrut:.wc<[ru6 .j!'i.tbr/> t:.ftt! .PI!' 

CJ.J"'-'l'"ur'i.tanbmu~w"h t!b~h'i.tw2/r"h,ILflJw'h t!b'l_ wuu•tlfr'be o'lurw

'1" rJ.JnLJ" (; f(IU filbtutf[ilkr.j!'ilhr/> £ Ull£ u'i.t'iJ'Iwtf filbr.p'i.tbrfr 1_brmtf {!-

2w"tfw'iJ A UfW(,"fW'iJtfmb t:.rutfwf' 'i.tru[uwurhur[w.J Jb/trru'i.tpqf/bb-f' fL_ 

w'bn[il'hbp "fwurrwuurbtfru: ll.tumh'l, p•us/t t!JnLu 'l"f'an'i..'bbr/>9• t:.w2-

</fo f; wn'i.t<{t~Ltf •uumtf/>'i.t/t ll"l'"'lPw(/> "i,"wwtfwtfp "w/nt.'b t/>'i.tbl"'

t:,wm~nLfilJ"'-"is£!1 nrb Pf' flbrfil/>'i.t "fWJtfw'i.twrfnr1nt.tf (; tfwftbf'bltnLI! 

u.eufr'fut.9t!w'i.t 'i.t"Uturtf,ut!r ~IUJnL'h wunLtlfr'i../t O.IJUfr'lfo ( A1203) zbrurfo 

tUiliUfW!Jtfwtfpz 

ull"'-"fr'i.tt! tnbuw"'"'i.t21."'-" t frr J'ruJ!r"'filJw'h wuurfr~w'hnr[z 
u.,u.,bu,· orfr'hw"l IUJ..(nttffr'i.t/t Ultfbbfr9 pwf'd.f' urbuw"{!l Tl('f! 'i.t2qnur 

(; AOO, UfW('IILkw"nLtf t 0,30/o mwrpkp 'hbruJinnL~'i.tbrt 
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AI 

A2 

99,5 0,30 

99,0 0,50 

0,30 

0,50 

0,45 

I 0,015 

0,90 0,02 

0,50 

1,0 

'llz'{wd- u:uurrkrfrs .!fr ,ew'iJfrnet ll.qhtfr l!frl. ~frrwn.tjm . .t b'iJ br't~n.t
UJ."'hb'hurw tf.'h .! fraur.wlqwd-.p'hbrf!' 

!lnt.t1. aud- 4.fr£..w'tnul 'tfr rumq "'l "" wr.aulq"'d-l!'hbrfr u:rf.utfr't 'illrr
lfauJw9"'-9Pl..';,briJ b'h u}ttnuf~G 'tnt1."'1. .!frour.w[q"'Jl!'j,bl'f!' Ufrtn~.
Jfr'h'hlrre uurw'i.'laurmnq mbuwlfUI'hz'{nt..! b'i. cr An» 'i.frzn1_1 "ffr 'tn'l_
.pfr'h 'Jrqn~..t t r.w.!n•UJ.wmwvfuru'h "i"'l.!UI'hW~UI'j, flfrq: 

U.tb'i.frs ut.;.r'l 'lb"il!"'" ufrtndf.'he' 111ll"'-.tfr'i.fr £. ufrtfrsfrnt-.!fr 
•lfraut.wlrfaud-.p'iJ t, ufrt/rs/rnt..lfr 11-140/0 "f111fnL'i.auynt.fJJ•u.!pt 

'tnt.J'hfruiJ '"!" UJ.'"f'l. brlt'tn.IUf.n'i.h'iJmoulfr'iJ .!frwr.wl1.'"Jl!'h frr 
..... w'tnt.fJ l"'-'iJ'hlrrn1. 'l.'fiU[/rnrbiJ mwrpbr1_uul t wunulfr'iJ/r,q: 

lJ.!""'Lu, ufrtnulfr'hfr IJ•urd-rnL{rlJr1Lbf! Hn=/i0-70, w.!r'"fJJw'iJ uwr.
Jw'i.e rl1J=20-30 ~qitl'ri1, frull ~-rwpbp ... ~w'h kr't"'rw9nufe' 
o=5-100j0 : 

U..[lrcfr paurq. P'"'l_UI'ff"LfJJ•>L'h m'i.bs"'l ufrlrtt-.lfr'i.'i.lrrfr ( An5, 
AJI9 £. wu'h) .!bfuw'iJfr'tru'tw'iJ t.wmlfnLfJJnL'iJ'hbr'i. ... 1_ktfr pwrd.r b'h: 

Ufrtnt..!fr'h'hbre 'tfrrw•u[nuf b';, pwr'l cl£., m.'iJb9"'l• Jw'i.rwpbn.'i.•[•uJ, 

pwrd.r P..br.!auumfr-G.w'hautfr'iJ "iw/Jw';,'i.hrnt.J' ~~~zluwmn'l_ 'Jkm•ut'hbr 
"i'""'f'"umlrtnt. r.,uJwr: 

'Job fl. nr.!wsfr•uJfr b'i.fJ·u r't1.n'l wunt..! fr'hw Jfr'h "i'"f'l. "frwr.wl
·1-J-l!'i.brfrs 't•urbtfr t 'i.zbt UllJ''L.!fr'i.fr Jfrwr.•utqwJl!l! .!w'h'fUI'i.fr 
IJau.f Jau'l'hb'l.pnt..f/r r.bu,. 

ll' w'h'fw'i.e pwrd.r•us'i.rnJ t Jfraut.wtq~~~Jefr ~wlnt.'i.n~.fJlnL'iJf!, 
IJUif~'hnt.J t IU['j, auqlrtfr mJuLfl 

ll' "''l'iJb'l.fr"L.!f! 'hn~.!'iJ"ib" 'lrw'tw'il wq'Jb9"' fJI"'·'j, t fJn'l'hm . .! 
Jfrru:.aulqwd-l!fr r,.,,"''t"'-fJI" .. 'i.'ilbrfr 4.rau 1 pwrd.rws'i.bt'n1. 'i.rw £.' 'tnrn
'l.frn'h ~~~~Jm'hnt.fJJ"'-'iJI! IL' m.!rnt.fJJnLbf! iL pwyfr 'lrou'i.frs, wqbtfr fJb
{J£. t. 'laurJ.'iJ, .. .t .!frwt.aut'{audl!l!' 

f>'iJt"fbu IUllnLJfr'iJUIJWb'fW'iJWJfr'iJ, WJ'iJUfbU tt WtJRLdfr'iJru.fw'f

'itbqfrn...J'WJp'h Jfrw"-wlqw.t j!.'i.lrrf! llrrJ'wtfr'h .!zw'tnt..!frs r.burn z.b';, au.!
pwUf.'h'l1." .. .t' 'Jorw'il9 wJ rau"!'ii'Jnufe ·ytumlllrqnt..! t ltnzu:rmy.f,,'j, (Ha

rapTOBKa) ""2."9""' Sbfu'iJfr'twJnL.! [WJ'iJwmwrwd- 'tfrrwnr[nt..! h'it 
'fblfmrJ'UisfrauJfr bb [Jwr't<fn'l_ Ull/trl Jfr'iJw Jfrb PWf'JJ[lwr.w('{WJ-j!bbff! 1 

nrn'h.[! p_/rrJautfr'iJ .!zw't.fw'i. fiw.J'w'iJw't wJ'rau"fb'J'{nt..J' /r'i.t {J.J'I Jfrw-

/)au[qUIJ.[!'j,Uff! IJnz.qn~..t b'iJ 'J"Lrwun .. .!fr'i.: '}"'-f'"ll" .. .!fr'i.e u:rkuwiJw

'itzqnt..! t ,D. u:r111n.nq, fruit 'lrw'ilfrs /)burn 'lr'i."'l fJ{t'{f! 9"LJ9 t u:rw

tfru Jfr ~l)aulqwd .[!/r "flU Jd w'hw'tru'il r.111J' lUff! I 

'fnt-rauunt.J'fr'ile, "-frfliuu'tw'i.nL.! qb9 ~n.t "i"'iJk'iJm'i.brfr .l/lw

t.wt4.aud-e t' Ull/nLJ'fr'i.fr1 "f'l_'i.J.fr, JJu'f'iJbqfrnLJfr1 Jw'iJ'fw'iJfr, ufr£/r-
123 



:7u Jlnmp n-mlp <JruurJq? ljntJlrrUm .Jb-ml ~ J'"~Ufr 

-mmlrr ""'lnm~nlj '!.""'!' ljp ljJ!J'!."lfJ!J~"'I' bu/,61Jmlrm(; 'l'"''"f"t Ju? 

_,,"~ r~u'!.1'!.111 ~ ljbqur lqJ• '!."'r61Jmlnub b'!,m'Jmlrr--u"n"l I'"'"Jlf'!. 

-'!,m/'1mln '!."'llmJlj ljil''!,nunmnJ?YJ :il'!.•u1pJ~uljtm7mJmnmJrm'J '!."'I'G.,um 

-mp 41nul lqJru<;mlnnr J'"~"JfbuJm-; 4~ -.,11m <Jq'!.-b'!."''J"'lrr -., Jq'!,-uqn 

-41 Jpmltdmml'J-4rr41rr-blnt 1qurnmJurmlrr r~uJr~u6m'J 41 '!.'"'41' 1u 

'!.7J"'!."'/I"''!.fJul. '!.l"'~"'fl :64Jqp/>U1'!, ~mnqm '!.'11'"' 1q}rurnmJmmltt 

'!.4~ LuJ~nfJ ilh'!."'':J~lrr -., il-uqn41 p-wil'lrrq-£ Um Ju <~ -.,Jq'!.~YI 

''!."'!'?"'!' '!.4'1P 
-fJJmRf'!.¥ r~"il'G"'n'!.il 4il''!.mmmnJ?m w/ Jr4bm'J -., JrumJql 41.-.ul f"'P 

-"!,mpmJ '!.'i!J'!.41~ ilJq'!,nqJq~mr 4b'!."'';;"'J, -.u 4uqn41 p-.uillrrql. £111 

:p-.ml'l'!.'!."'l'lmlrr '!."'r4•l "-wllq<; '!.4Jru41 Jqu•mnJ~mfJ ilp-.uGIJml. 

--.ub b'!.m':Jmlrr--uqn41 mlrrm ''!.4JqmqfJ JuluJ 4J!J'!.i/fw'IJ'1~"'1' bu}rljrl 

ilrwG~ummp tJrm7mJmnm/•m';; 4ll.,uf lq}ru<;mlrrm "'I b'!."''J"'lrr -,u -u"'n41 

url4'J-'!."'1/mlmqluf G4urq1J"'"'I"' '!.mfJm'/rm?~nJ~,/q lqurnmJU>mlrr Jq'!.41 

JufomJ"''!.'J IJBQ :r-.uJq'!,'!,"'I'Tmlrr 1J-.umm'Jm•lm1 '!."'r4•~ ~ p-.u'!.mp} 

-'!,J '!.il'!,mU>mnJ"Zm 4Jq'!,lt411/• 4Jq'!.-u'ln41 .,, 4Jq'!,lm~mil'B'!,m-uYI 

:ilJq'!,il'{•mJ•lm-;m4r lm',jmJ-."11, bu]rf'Jul.mm 

-l.o J"'I'"''J -.ulq'!,GJ iJ,Jq,~lmiJmil'G'!.m-um l'-.uJr1u~ '!.'1 Jq'!.m4Jmr/ 

• :Jrup~uG 

-mlqJrm 4JqrlJmm lim -., Jl 'J:) 'n:) '~W '!.'1 Jq'!,il'-f"'p1m'J"'41' 41' 

-qmn'fn lJ z -JV iJ,lqtd-.uf'!, nf'[J :~Jlqfm -., <JlJl/ h~ 09 ~ 1'-,"'!.""''J q[) 

il'!."'I'':J"'" '!."'ftd-.uJpm Jqp G'!.uJu '('!.tJJ'-.uilmJ-.,f,Jglrr-.un) Jq'!,il'fm}r 

-lltr<;mlfp J~upmolql. '!.41m'!.<Jru11m '!.'1 -f"'Pfllqmn nJq6Jq). 

t'!,-rultd-.uJl.mbmJ -£JmJ "''!.!!'!.-," ~ il'mqlrr il'!.</1' ru17mJ-.,f, -.u1'!.'i liB ~~ 

bJmlrr p.plYI :il'!.-.ultd~"Jf'JmfJ-., il'!,wltd-ruJ !'"' <Jil'rmJrlm<;mljp ~ !'~"'}"' 

Jr4'JJ"'!.~ 4Ju •ilJ'1'!.'!.-.ultd~uBm4r '!."'~"'<lr<Jit !S?;1:JW -., ~IVO:) '!.If 

p-.u]rmmb J'7U~m'J4Jr nJqlrrntJI: G<JtdT-.,f~"l I,'!.<Jlrr ( r~uGm'!.'J '!."'%"'m 

-nq<;Jm} G<Jp-ruGmil'mur mbmmq'; :p-.u~m'}</P fmJ6q-umrrJql. ~ P""WJ 

fJm'!."'I'"'P '!."'l'nfl' iJJu •tdf-.uf-.u7 -£'!.<//, ~ pmJr6mur, n<Jlq'!.Gmil'mm 

oOO!l -.,? '!.4 I' nqlrrmJuJrmmu I' ilil' -f"'P'"''J"'</1' • ~ r~u-.,Jq nqb. 7'!.</ 
:( ilJq r" J<Jm 

-IJ'!.-.uln) ilnmp <JpmJI.m4-£4%m'J4Jr '!S~llW-IV -.,"''!. rmJrJur -) Bl-,uG 
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lln "l'uiJw'i/'bhpnLJ "f_Wf''l I;, "I' wnw"bs~w~wt/r llf'ui;,.ft'lM 

"f_wmpwuur.!w";, l;wJwp o'IUJIII'f"1'6qnrz r;,l,Lfilfr ";,~wuo.!ou.!p "lhur,e ~ 
'J,bf'~IUJW9t/.b'j, npnzru~fr "f_Wi;w'J,p'il/sp, IIIJ'f 'J,/no .. filhrfr f!'J,Uipm.f!JnL'i.f!'J 

"f_hUJ.j! (- ~wurrur1.Jr -6.z~nnp/s'iJ, bt'iJhtnt/. Uft/.JIU{ 'f"'-'1U1~91fw'iJ wzfuw- ; 

urw'iJ.cfr ~n";,~ph~n "l'u/Jw"b"bhpfrs' ll.nw"bs./!w~rulwlfr'il Jfr,ui;wtt/...,t).efr•, 

(!'j,Ulf'lfLfiiJ"'-'j,f! ~WUJWf'htfru "'hur.j! t" i;wzt[fr um'iJb{ i;bUI~IU{(!• ; 

1) Gfilh wn.w"b9./!"'~'"LP "l'umpwu~n.! w"b whfu";,,l"'lfrw";, 'itwJuw-· . 

wbu"bnul t" wn.w";,9$"'~"'l"'IP'il .!Jrtui;wlt[wa,eJr lP91!• "'"1."' IUJ'f "b"'w- · 

urw~fr i;,uJwp "'.h"'J! (- O'f"''"'l"l"}qb'it '1J"Lf'wi;,ul Jl.~nw'I.";,Jspfr ( w"bw

'lfr• ~~~~"l'urfr k "'ll '11"'-l'wi;wl Jlunw'l.'iJhpfr) Jfrwl;urct[wa,e'bhpt 

2) .Pw"bfr "I' Jwzqw6 "'"'i;w'b'lfr </rn/u~rfr'ilht'b wt/.btfr l;bzur f 
J!"''il tfruhnfr'be, w"lw wJ'il"lfrufr "lwJJw"b'bhp "lhur.f! (- u~nbrzaqh"b1 
"l'"lhuqfr "l"'i;w'iJqf! tfruhnfrs wt/.htJr ,ufh'l. .!wzrf.Jr• '"1-pw i;ruJwp (-t 

"'.wi;ru'b'ffr "bln~f!l! "'.bur./! (- tfr'bfr wt[htfr .fn.J!p ~wpapn'-fi1JwJp1 J!w'il< 

lfruhnfr'bl!t 

3} ll.zfr•wurw'il.efr l;wpruuo~mfill"'-";,l! k zrfrJw";, "'"./!/' 'l"l'aw~ 
~fr9f! ~UI"'.I'Ii;nt[1.J.'J, wr'iJ 'fU"f_.[!ll~J, hpp "f_Uii;w'J,'ffr lJh{t/.n'lnLfiiJttL'ill! 

tfruhnfr";, P"'l'al' Lfr";,fr, "'l"fr";,.f!r;,, hpp "l'"r,,.";,'lfr ";,1"'-/!l! '1/sf.np.!w~ 

sfrwtfr k z+.!w'b i;burl.w'b.ent/. 2"'-"' f!'b'lnt..'bJr tfruhnfr "'-1'"-"''"ql! t.. 
"bpw J.t.fr P"l"l' w'b-6.zurn'-ftlln'-"b'iJhp[!t Jlp.[!w"b rfrwrfrnt..~ t" ";,1"'-Jill!,... 

WJ'j,.[!IU'iJ ";,,., uuf/stfr i;/szur t" 'J'{•[nt..J, UIU~IIIlh zwur .fw.fnt..~ 'J,InL

fil/sp(! znun h";, Jruzrf.uwt 

4) &</r.!w"b 'l"raw~frst! "-'".f!r t- uuuu9qnw ~~~~rar 'ht"'-PJrs 

"'.wurpwuurrf.rua "'."'i;"'";,'l'blspmJ, zww ~wpap "'.,.,;,..r;,'ll! l./r 'lbtt/.n,_J 

k .!wt.hs";,mJ (- Lfrubnl!: 

a/.l.pffr'it hr~"'- .,..,r,,r;,l";,bpf! i;wwl1w"f_hu ~'"l'"'l Is';, pwrf.wp•ur

•Jht w1'b 'lb"i~"'-"• bpp .wnw'b9.f!"'~"'LP Uf.wurpwuurJw'b i;,uJwp o'l• 

urw'lnl'61.fr w'bi;w.!wubn, l;burbpnfh'b "bJmf!' ~wqJqwa .fw</rnL~ i;frJ

.f!fr9 ~ ltwr6r "bhpwnnL~'ill.pfrs' lln 'lb"'~",_J 'bl"'-filfr .fw.fn'-~ i;JrJ

J'l!> Jwzrf.btn1.1 qht1.n,_J (- tfrulsnfr'it, fru~ ~wp6p 'ilhpwnn,_~'iJhp[! tfruh

nfr ;~sr;,.twr;, i;w.!wr uurb'lam.t J.'b w'bi;ruulhzw "Mrnnhuh:P ('b~. ss }t 

lJ.'ili;pwJbzw t" i;Jrzht, "I' "'1'1: .!Jrt.nsnt/. tfrubnfr k Uf.wr.w'b'lfr. l;b'iJ.!w"b 

Jw~bp/sufr "'".f!f'UI9nLJ(! il1.w'J/s9";,,._J t" zrfrnLJ(! 1.. Jfri.'iJIJLJ"j, Jw

,/ Ulr;,.,~ tfrubnfr k "'.wi;w"b'lfr .fw.f"'-~ i;Jr.! ./!P .! frt_k wh'l (; uuob'1.6m .. J 

r.w1.•uuwpwJ.w.f 1"'-'I.Jw"b i;wJwpt 

0.1'1 r.Jrl/bw~w"b "'.wl;w'bt.'bhpfr"b wnwqhl l.w.fnt[ pwt[rupwpnt...! 

Is";, UIJ'il '11"'-l'wi;wl .!pwr.w{t[w6.j!'iJbpf!1 "1'"";,.[! pwpfrw'bhp hi. ~nz.qnuh 
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l,.ft. 38. l.Jwlrn.J. It "l"''"''ls'fJ. puH}ou'isJ,..'is Jm.ft&l'/.n<.Jflfo uJo-&Jw'l-1 

~w"bpwi;oUJUl'iJ~ ~ w'iJIU'fWtfr'il 1)83 wJ/s'iJ{r9 p1Uf'af' npw~fr ~UJ
rfrurf!l "l'l! "1'"1'"'-'bw~nd 8 .1 1/ 0 wil'"'f (Sn), 11~/ 0 " w"burfr.!n"b (Sb) 
~ 6')/u "'.'l.fr'bJ. {CU)t ll.tu p..up.frurfr ,frw+ndt r.pJ.j!";, ~ ~wq.!nd w'ilww 

'1"'-J w"burfr.!n"bfr ~ Uf.'l"bafr ut.fr"b'l l"'-6"'-lfiJl!, fru~ ~wr.tr ";,hpwnnLft~ 
'ilhp[!t npn'i..j! "'"'l''u.tqllla b"b "'1'1 .fw.fR~~ 1;~,/ ~,,_J, i;wrJw'i.w~ru'i. (-l 

'i.hp~"'!w9rf"'-J b'il SnSb k Cu 3Sn J!fr.!frw~•u"b Jfrwsn'-filtn'-"bi.hrnt/.t 

U,'iJ,.,'I~ [iJ111'b~ /,_ 'lhf/>frsfrm tfo'bbl"'- Uf."'ur-6.umn1. ,u'i.w'fwlp'b pw

pfrur'i.bpt! i;IUnoUlr.l .fnfrlwpfr'i.nLJ J.'j, /foU"f_Uif'UIIfr";, p.utpfun'iJ/srnrf.t nrn'iJ9 

mwpU16r[111<l uurw'il'f"'l'"'"'lfr'i. urbuw~'bh(•";, b'il' 516 k 6C p.wpfrur

'bbp(!t 516 p111p/rml! "1"'1'"'-'i.u•~"'-J (; 16!1/0 Sn, 66°/0 Pb, 16°/0 Sb 
k 20f

0 
CUt GC pwpfrurnLJ "l.wpnL'btu~•JnLJ t" 82"/o Pb, 170f0 Sb k 

1oio Cu: 'rw"'lllf'wt~"b P"'Pfrur'ilbpl! .. ,rf./;tfr ~Jw'b b'b, u•u~~~~ti. Uf.hur.[! 

t r.frz"L• "/' "bp1U'b9 "r'"'ll! sw6r (; ~ ltlllf'"'l bi. O'J.U11U'fnra4_b 

Jfr"'l'i. 'P"./!1' plm'bq.uant..fiiJ"L'i."bbpfr ~ wpw'fn~flln~"bi.kpfr "'.'"lJw'i.

"bbpn'-J wzluiUIII"'l wnwilsJ!W~IUL'bbpfr ;..,Jwr• f:.usfr P"'E'~,,'iJbrfr 
WIU ur/suw~'ilbrfr!J• ~frr•uruJ.nLJ b'J, "bUlk nLrfrz"bbp(!t npn'il.f! "'.onrnL

'itw~nuf h"b J!frt ~.ui.w~m.ftll.u.!p w'il111'11 ~~~~J P"l"l'"t/.fr"b 1111";, tbi. 

"1."'1'"'-i,"'~"·J I P"'l9 nL"bls'b wt[htfr p111par "I'"'~· ,ew'il ~"'Uf."'r"'tfr'ir 
pwpfrwilhp/r "bz.r[wa onlsuw~'ilbrf!' 4nt, ... fili"Lil nLi.b'b pwqJwlllhulll~ 
UIJ'f"'frufr pwpfrur"bbr, "bp1U"b.f! urutpphrt/.nLJ /s'iJ 'iJw/unr'f'i.Jsp/r9t i;frJ w 

'bw~111'ilnLJ, ;,'l"'l~wlfr"'~~~~";, Jhon.u'l.'iJbr~ ..,nltwlnL(iiJwJ p P"'Pfr"'fr n1 
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~br.rwlp'it .r;_w~.rw'it b'it(ilwr~a[n'l 'lbmwt'itl.r/1 "I''"~£! """#~,' 
r,,a[b(nL 'it"IIMmw~na[ t:.ou6w{u ,{b.eb'itwl/1 'lbmwt'itbr/1 pw'ita{nrw+ ·.· 

''lo'"'lf'bpp a[pw 'itza[nul t' "t'"t:,"''itfa["'l l[wrarnLfiiJ"''it .rUnLp1n 
"iie, or/J'i.wf ([,{fubl t.. .r{uw.rb,rlbl .rp'it1/.. HRc=50-56 ~wrrlrn(. 
.Pl"'·'it£!, 1 8b.rb'i.mwl'it"'9ai"'l ~,,{ ,f ... ~brb"'"IP'it .r{u.r ... 'it h'itfih~~riJa[H~· 
'Ibm ru(iJb f'P t:.w.r Ill(' 'itza[nL.r t 'it ... f.. 9b.r b'i. UIUJ 1'itw o" IU 'it ~~~~.r ,{ fu" IU_ 

JunrnLfllnL'itf!t : 

llru 'lb"IJ!"'-rl b'itfil"''lf'ai"'-" t, nr p_hr.rUIJp'it .r;_w~.rw'i. mbN 

"'imln'fpw~w'it "if'"9bu{! ,{ zw~a[ruo t l.pzur /.. "i"'l"iusurb nL'i.p bn {',{,;, 

umpnL~mnL{'IU1 J!"''i.p "{' ,{ pwJ'it ~w('tl {'''Lfil/w'i. "f'"Z"'-,{ "" lP p'it,;t,: 
pw'fpa[m . .r 'lbrrlw.rzru~.rw'it "f'-~l!' Upt..'i.nLJ'it ~·urarnLfiJw'i. 'l:bui 
,PilL,{ ,{ ;_w~.rru'it urwpph(' nbJ-pffl,/s('p /,. t:.usuurusmo/_rua nbJ-pffi,hr/r~ 

?_h'I_,{UJ'it II[IIIJ,{UJ'i.'i.brm.r ( ll[ll'l_"/riJurp 'f/;('UI<U~UI911L,{I flbrp UlUIJ!I~ 

9 ,,_.r, "l"'t:,,{,'it filhr/1 J-,.r,J.w~e musl!'"fl.rw'it 2hr""'"'!'P-6.ru'it'ilbr; 

urw~ L "'ll'it) "l"'l "l"'mp .,,.,d,'l'u~w'it t:.ruur~nr p !"' 'it'ilbrl!• t:.wra[ .. 

tlwlf.'it 6tmfJI"''itl! t.. '""r"'-fllus'it 9"'-9Pt'ilbre ~"'f'"'l b'it mwrpb. 
mnwo1bl' 

/],(If 1'f1Uml.run.na[, 2_WUI 'J-b"/.tlbf'nL,{ ~UI('r)f'"'-fllw'it UUinl.'l,{u/ 

t:.bur .rJ•wuf.'il, ~'"'' "'-'l'l'"~P 'ilr'" fnfuwrb'il "f'"Z'"'t/1 Jb(tln'IM"'I"' 
'P"rd.•ur~4_n .. .r J.'it p_hp.r,.,Jp'il .rzw~rlus'b b'iJfil,.,riJ4."'o '1bmwt'ilbf'f! 

flrnz 'IL"IJJbrn•.r "l'""''u'ilp_'ilbr b'il 'ilbr~'"JW!f'["L" 'iJ,u/, Jf.~rnumr"'-~ 
uriiLf'WJP 'iJ~wuufru.rp, 'fb ('UIUIJ!IU811L,{ (! ~rubfuhtm. 'iJ"/WUIIU~rl" ( or/i 

'iJmf pmfhr/1 UUIRL'fnLif(! (!UUI rocr 46-.H)t 

Ill" P"I"{'P,'J lit'ilhtnt/_1 tu'ilt:.r•ud-bzm !; "'f'ur'"'ll'w~w'i. "i'"l.rw'i 
'hbrn•.r upuurb.rtump~ "-"'l"'lm{IJ"'-'iJ "'"(,,{,u'ilbt p_brdruJp'il .r;_rull,{tu' 

"ff'"9/iu'iJb f'P 'iJIJmmJ w.r p' t:.usutnrll._llll/_tua nbJ-pf/j,b('p,'J zb'fnLf/j,hf' 

J/m'iJ Jub' nL b"llllfJIIU~n4_ I 

8L.rM,. .. ruJ'il"'94"'l 'lbmml"irbpp ''l'"urrmurn.rru'ir C,,u.rurr o'l'"'"' 

'l"l'o4_nvf b'iJ b•fusqtuJ-furm}'ilmt/J'il ''l"'l"l'"m'ilbr MCT.2, lv\Cr. i 
.1:;,20, 20X, 15L 18XfT L "'r/Jz'itbrl!: [!'i,'l nrn..r!, mJ-furuJ'iJ'-"!P 

"l"'lllf'""''ilbpp9 "l'umrru•un.J•uJ 'lhm•ut'i.brl! 9 t..r h'i.m w t'ilwyn•rl PO t:.IJ 

"'" .r{u4_n._.r b'il 'lf'P .rbp_. ~·"r''"f' 'ilzru'bw~"'-filtn•'i. ,.._'bb9n'l ,_humt: 

"b/:i('f~ "1"'"'1"'"""''"'-,{ b'i. 15 [, 20 "l"'l"i'um'ilbpp,'lt 

. {b'fpf'a[•uJ 20X, I5r L I8XrT ''l"'l"l,..,,'bbrf'S "l"""rwurmf~ 
'll"""'l"bbrl! yhrfb'ilmruJ"iun,'l"'-'f/•9 r.Lm, •f/m[mrf h'il I"''IP .rhp_: 20 
L 15r "i"'l"l"'"'"itli1,p k.rurlb.r.um•nflt•u.rr 18XrT llf"'l"lw"'/' .unw4i 

l"'-(IIJn•'il'il '"l"j, t, "I' .rfunLrl['9r:.hmn tul'l: "l"'l"I"'.;,P9 Nf"''-"f'"'""'""' 
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'f'""'"lP """"'~[! ,._';,J.'it,L.r !; rua[htfr P-rd.r ~wr.!rntPt•n"it t.. t.nUIIL
~un{iiJIII"it urur..r-'il, "f'l! Z"'m ~~~~rLnr t' .rhJ pwrd.r 'fp"itw.r[r~uslliu'it 
,ltu~' p 111pbtt'ila{wJm.fiii"L'i. ftf'"'l JUu•mlfL w'ilp4_~•br/• I.. "'-f'PZ. 7:bu•wt"itb {'P 

:.,u.rwr• 
IJmnpL1 ~'lJ"'-""'~ 14-mrf 'iJ;_1_nL,{ t' 9b,fb'iJu11uJ'iJ"'y4_wa 1.. ,{[!/11· 

•/"'a urusrphr "i"'l"i"'u•'ilhr/1 ~wrrlr"'-fll"'-'ill!: 

flt,.,l"lwon[> f[W{'~('fiLf!J"'··'~-f'_ 

jv\CT.2r MCT.3. 
20X 18XrT 

15,20 

I"LJfJ f' 54--60 55-62 56-6:~ 

- 15-25 30-<10 

I 

u," l!z.,,_ r,,'iJm r '1P"', '1"'-filt"• r;,'bb rf. •lr•u t.b~.4_b l ""- ~ "'f'"'l "r;, .t• 
Ul'i,9Z.bl '1/"L'lusm'ilmbu•u~m'il ,{b.J!b'il,u'ilhrf. IJ'"f'L"r 'lbmwt~•br/1 "1"'"'
rmnm.r ... "b r..u.rwr ''frrw""-"'1 ~'t"'-Phrfr ' 'ilrw'il9 'l"r"wr/•r;, •'zurtl

,r"'r;, "lf'"9bu'i.hr/1 "'-""'-W..ruupr"'-Plu''i.£!1 

<J.,._fil,u'il'i.Lr p1 'ilru fuw'fnL flru'bp~'ilhrfr, h,.Jw4_ tu('p}bh('p /untJrb /'P 

mz/lltuuuu'iJJ!p "f'"/,{IUJ."j,b('{! ;_~nm r}ru'itp /;';,: lJ.z_{uwurWb.fJp (!'itPIU9J!"Lif 

'j,r,'i'J! ~{'"'-" b'iJ nuJb'l 'fp'ilm.rpl[ pbn'il4_wan._p1,._.-,.-,hr fL 'l"'"bqnuf 

/,'b z.•/•,{w'il .!w"itr ''i"'l,{,u'il'ilbt"''-'11 :,bml• mrwr p•m/•f. "'z.{uwmru'il.erut/J"it 

b'lf'l! "lbmJ> !; tVt•/1 Jwzw~"'l"'-r;, L ... rf,np, Z"Lur l.P-fil"''i'tu .rouz•im'il 

11,,r o/rz.rJ ... 'it "I ruud.runn.J: 
/u 111Jrp wz.{uoumrumLn'l"'-flJn•"it[! ~UI{u4_wo !; bplU ~rupJ('"'-fillnL

'up9, p_brJUI1p'iJ J;_u,t1.rm"b "f''"~P9• ~n'itUmrn•~yf.ruJ/19 f.. "z"''r 

•/n'l t:,,'lP t:.tum~"'-fll"' 'il'ilbr/191 114_htf. l!Pt l_us•f.n.J "'!r;, ~wfu<[wJ-- t' 
"l"'l''lwmf. JJP"fr·u~w'il r-'lru'lr"'-f11'"'iJP9• h[ilb a[brP_p'ilpu 'P"P"" 

f•111L/lt 11'-"it[! t'us~us'iJ "''l'l:b9"'-fill"t'il lfr f/"'lr;,,._,r llf"'l"I"'"'P umrmlt

"'"'-{'ut~p a[r"'' 'l,~. 39-,L.r 9"'-J,'J !; mr•Jn._.r {unpp .r ~~~z.Jwo J!P ~~~~

P'"'-" l' "l"'l"iusmp ~rurJr"'-P ,,._r;, P9' 
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f>'i.t"ilm bpluruf I;, npj!w'i. J'br} I; funrfrp 1/"'f'JI'n~fJJnL'i,f!, "'I , 
$"'';. 'i.ru rurfbt/t $Pl I; L'i.fJrur~r/_m.J' J'ruzJ'..,'iJ: l,mm~w"ibu [upum 

"'l'"'"'t,"'lurrfwJ mn ~ .... fuqtur)mfiJJ"Lbf! "'lb '1-b"l.en~J', brp UJnll"fwur 

't..,rJr,,_Pt•n'ile' Hll~'i. 'P"l!l' I; 450-7-500~/tgt tP,ra,.rt1,Lf£br/ts UJUif''l. 

'0 
I~ 
~ 
~ 

' ~ 
"""' 

'() 

l,.~. 39. /JTN•/r/r ,/w21fw'b ~mju{ru•)NL

PJnLhf• 't{'"' ~wrJrh< fJJrn1•/•,'J' 

r/_"' r} I; ';, ml.r , 11 I' "f. m1. "l w ur 

r1 "'Z"'~"'J"~-;,,. p1,, 'i.e t."'l"'~ 
wzptwUih[ll~ "fW[rfrubb/ipnL~ 
ru-6.n~J' I; 1 h[ilh 'i,pm uurprn~ 

mmpwJnLrf "l'"l'"'-'hw~1nL ., 

b'i. ~"'1'1'1''1-'i.hr, "'"'l"fUiu•A 

,/!"'-" uurp•n¥UJn<p"'JPb pm~ 
'l"''11'Pt 'ilbrf! rl wzw~ru !"''hnL~ 
fiJ JIUb <[r Ul IJUI_IJ'IL,/ hb IU 1'iJ-_ 

.wu'i.,q, np$•ubm{ 'hpm'h~ 

IUtLftruJn<fiJJ"'-bf! '"'l'I"'-J' I; 

'i. !"'-filP ~"'rdrn•filJru'i, •[rw; 
l_,u?qP ,.,,.'j.blnrf [mupbpf. 

•uz/urumm'il.[!/t 'ilz•[ma "i'"t~ 

rlw'i.'i.b·('f!• 'l'l"'-2."'-flpuJ'p. 

"lbUJ.p I; ft"'"""l'bl bpwb!J 

"l"'"'l''"""',/,u'i. '.wrlrup o't""•"t"rJqnrr 'i.!'"filhr/t f!bmrn•ftll"'-bf! 6. 
WJ'/ bJIII [tfbp{t p_f.pdtujp'iJ rf;_mftrfw'il rub[u'iJn['1'fPW~IUb ''/_/'ll!Jhllbbf'/!1 
IJ"'"l"'¥9bl"r/ LUJb /um/t/t ltn'i.umi'"'~9P'"!P t.bmt 

Ulu"f.Lu, 'l"I'J"'I umw'i.'l"'''"''uh1.p t.wrl ,a..,J-;, (fOCT iif387-

.'Jl} '1"'-fiJm'i:'i.L·rf. /utJrf!bt•f! "i'"WI'wumr/_rnrl l.'i. Jl -53 L JI-G5 '.ru
mnLft ru.}/umr}'uru(pb d•uprub'uJm'u "f.ll'T"f'"rnbLppfj: 

11.'1!"'"'"¥ 15-mJ' pbprf_wJ I; u:!'l- "i"'l"i"'ur'ubpp $/tJpwii"''U 

P'"'l"''ll'"'fltnt.b[! l.r '''"rJr•ufJJnL'ilf! f!UUJ Prf.'i,btf.' u~qp'uiJI~IAib ( J'p'i,t_k 
fbi'J'"'!Pb J'2wt1,,_J'f!) rf_p-6. ... ~,,_,/1 

(.,IUdtud_ IU l'i, "fburwffwb IIUtlllb']-IU pm'i.br/t 1 prmpbpf! b'i,filrur~-

l[m-J' b'i. mbrzwJpb rlfwlm'u l.r rf/uwrll.'lrlrlm'u: lunrfrbpp rl[urf_wJ '1"

urnL l'"l';.'''-filJn<'uf! {'il¥• 40) UJf'wltmni'"'JPb '1"'-{tlw'i.'i,/spp f.wJ'wp 

(!'iJ']-11L'iJ1_1fL,/ I; 20-45 UU1 puff JpiU$1A1p(' "f:"'-filwb'i,br/t> 'i,wpllu'fnL-, 
fJw'i.Pft'ubrf. f, brbu'[wr/tt'i.Lpp :.,urfmr' 20-35 U'u: 

/u nrfrp 'l£1',( •uri 2'"~rf_wr} 'l""'P"'-J' ftln'-!l"'"'l'.fn•J' !; ,/ u/hp-wubq~ 
'i."'dl' ft'"J' J'f!p_/t'il ruuLrz'i.wd.L J'r .. pmb'uupurp rlf./11'"""'1'",_/l"'"'·l'wi 

""'' p_t.,.J'w Jflb .r zw¥rl w'u 2. b'i.ftlwrlfrf•uJ 'l""'""'J'' -;.,,.,/ Ul[ "lbntfrm;; 
f/.br/turrut/t'u uurrm~UJmrw• 
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IJ-m rw.!k J?fiiM nL'i.b9"'l fu•ufrhrfr JfunLJ ~wmwrhtf.u ~wrbt 

~ I; fJmu UIIM[ wrf_bi/r pwrJ.r ~wrJrrr'-fiJrrr~'iJ, ,f!W'iJp nr fli_ t:.rurf_IUJ?.fiM 

Pf.f'"9hunt.f k nl_ (;[ urzfuwmw'iJ.fp f!'iJflw9.f"'-" WJ'J funfhrnLJ IJ.n 

"'i!f'r/_wJ.c'i.hr k f.h'l,fr/_wb.f'i.L-r tb'i. wnw'lur'iJn,_J, J 
flrru~lwl ~hrrfmtfr'i. "zw~mJ ~lllmwrht"'- t:.wrf ... ,. Pf.hm.p I; pwrf_w.J, 

rwrrf_h'iJ t:.pf/Lw~w'iJ "f_Uit:.tu'iJ2_'iJh('(!\ UIW.J!UI9Jru'iJ f._h['J ruump6.w'iJp UUIUI-j 

9"'-"1! wnwrfht 'i.Ufwurw~rut:.wr.lwr h'lru'i.w~nr/_1 "'1'1 tbr.lwumfr-G.ru'i.-! 

'i.hrnLJ Pf.wt:.hl"'- w'bl>ruulhzm Jur.lw'i.ru~w.lfrt"91! h, rf_bn_wUfhu, uru-· 

nbyJ ru'i. Ulf'U#'f"'-fill"'"''i. "' uwrthgJ w'i. 'i.Ufwrnwltru'-rurJ wr b'l_w'i.w~e· 

9•,nfilru'i.'i.hrfr funrf.brfr tkrJwl/t'i. t!ztuf/Jw'i. Jru.lw'i.w~ '-'~1'" 

UfUit:,<U'iJf._'iJhrp pwr/_rurruf'IILJ(! pfUI~w'iJrugr/_nuf /; urwrphr 6.w'iJm

Uf'"f't:.'iJbpnr/_: ·ui''Ufhu, "'' zwr.c 'lnr•hurw'i.'i.hrrnJ ( lhrumnrf_p 'tl"'-

'l_IUIJI'i,urbuw~ru'i. Jh.J!h'i.urzf.'i.ur_[JJ"''i. 'l"l'Jwrru'i.nuf £. Jlnw'i.hrnLJ) 

funrpb['p lnUIJ?IU9nL.f(! ~IUUIUI['r/_nLJ I; UflnUlr/_fl'l_ t:.wtnru~ nL'iJhgn'l_ 2_(!('

f._IUif'Uf'aUIJp'iJ rf_runrurw'i.'l,hrnLJ: .Z,wnrurw'i./r l:,wonwltf. •[r•u zrrw'i.w

'lJnrf_, hr~UI['IUr/_nL'iJ IU~nu'iJh rnr..J, ~Uif'N'l_ h'l.rhrnrf <fh"f_p rf_br mh'l_w

rfnftrfrn.f h'i. funfhrf!t •/.wnwrw'i.p t:.wurw~p Jh~ zrtw"lm"'-l"'P e'h

flw!J.f"'-J (12-15 l'"Ufh) funfl! u"u.J!wyr/_nLJ I; Jfr-'i.tk .lfu.lru'i.

r..,u.frur w'i.t:.rwJhzm tbr.lruumfrl.w'i.e (840;, ): U1u tbr.l ruuurfr6.ru'i.py· 

funrp(! utb'l_wfnfurf_nLJ I; JburW'l_UI~IU'iJ IIIU[p rff'Ult nrmh'l_ ~WUIUI['

rf_m.J I; 'iJpw at.wrf_nrnLJ(!I !ikwrfnrnLJp9 !)burn funfp J!fiJpf/f! fun

f'IJIUfiL'I.nLJ · h'i. 1"'-'lP Jb! k t:.hmn [['pr[ urunb9'i.m .. J !1'"'-"' 

lifun~_.lfry t:.hmn Jfuw.lh'l_.lmJ ~rurnwrbl"'- t:.w.lurr funpbrl! 'i.n·

l'PY mh'lwrfnrn._.t h'i. Ufrnmrfn'l t:.wonw~nrf_ zrtru'l'"r.lruJp'i. rf_urnw

rur'iun.lt ~rumru~p Jb~ Zf'!IUUfln"'-I"'P e'i.filw9.J!"L" fun•f•e UJIU,J!IU9-

''"'" I; Jfr'i.tk Jfuwrfh'lJJw'i. thr.lwurnpf.w'i.e (350-370'), "f'Ps t:.h

mn uwrtb9'i.nLJ k nL'l_'l_"'-" h'i. Jnrf_wd rnh'l_bre• 

U'ht:.rwJbzm I; 'i.zht, "I' pn9w1fr'h rf_wnwrru'i.'i.hrm.l funfbrfr mw

.J!"'9J"''i.l! p'i.nrnz h'i. "" zwr.f wrwur'i.br, ul'l"IP"P UIIU.fJUI9Jw'i. UflUr 
Jfm'iJ'iJhrm.J !)'iJrurwrfnr I; IU('UJW,J!p'iJ f.. 'iJht-.J!p'iJ (.J.'l_.J!brp UIRUI2_UI9nLJ(!, 

fumf•p ~mrn'l b'll'l! w'i.t:.wrf_ruurur•ut'"'P k 9'"Jr ~wrJrnLfiiJnL'i. I; umtu

'i.mJ, 'i.~wmr/_mJ h'i. funfp .J!fiJP~P ~nmrrf_bt"'- 'lb"l.fbr k tull'i.: 

Urfbtf. [Wr/_ '"l''ll"'-'i..J!'i.hr h'i. umru9r/•n.t fumfrbrfr UIUI.J!'"9"'"1! 

l;lh~mr'""''JWJp'i. rf_ru'i.'i.w'i.hrrr._J ~rumwrbtfr"• "1'1! ~frrwnr/_nLJ I; ~n~
mhJpbrJw'i. nk"l"'-9P"'lP w'i.rf_w'i. 'l"rdurrw'i.mJ: 

'(w'iJ'iJwJnLJI fl(''iJ nL'iJp funtpp '/.rufu'iJru~w'iJ UIW.J!N19Jru'iJ !)'iJurrw

rfnrm·fiJm.'iJ, 1,5-2 l'"Ufbp e'i.[ihu91!"'-J Jf.ruJruJru'i.w~ mw.p•u9'i.nuF 
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""' 4 funfbr' U',i.tk Jfu.lw'i. t:.ru.lwr w'i.t:.rwJhzm rhr.lwu•p6.ur'i.e· 

urw,J!W9'i.htnL9 t:.hmn fumfr(!_ mb'JwfnfrrnLJ h'i. "'-'l'1Jw'i.1 wJ'i.n._t:.bmiA. 

_t ofww'uw'i.f. e'i.fhu9 .J!"'-" f.mtfrfr J.Jfilf.~e l"'-'lP .th'l "~wr:.bl"'-9 t:.hmn 

"'l'i. rnh'l_wtfrnfrrnLJ b'i. tu.lpnnmfiltw.fp trfr.lh~, UfWr:;,,_Jh'i. ruJ'i.mbrt_ 

:J-i) rf_wtr~l"''i. t. t:.w'i.,.,_J 200-250° .,.,u~: U.l" 'l_bp.lwumf.6.w'i.p 

"t'" 1J w'i.'i.brn'-.1 mb']p I; ,._';,b'i.nLJ Jfrrrf_ruJ [unr/_rp f.'i..g'i.ruJ' frrw-

,fl, 'lJ nLJ I!' P'h~nL'I. k rf_•u'i.'i.ru'i.bfrnL.I rnru.J!"'9';,bll! 'i.wfrrnr'l h'J'"'i.ru~p t:.w-

1{b.lwmnLfiJJru.lp ru"i.p "l'"2"'~P tumutfbt,._fill"'-'i.'i.bp 1 w!'i.nuu.lh'i.wr 

'i.f.•/ "'l'l h'lur'i.•u~'i. /;[ ,._<;,, frr [ilbrmfilt"'-'i.'i.ht'l!' 'rrur'i..c r.hmb.Jrut-

'i.br'b h'i.. 
1) -if..ru'i.'i.urJp ['llJnLJfiiP ~n'i.9h'i.mrru9pru[p 

f/l"'';, Uf'uml.wnnr/_ ,_Jrf_n•r I; umb'l_Jh[ '-•uumrumnL'b 

fntfrn prru~1u'i.nL

k ~~~~ 1 ,.._<;, 'lhr-

.fwuurp6.w'i.: 
2) tqwr.ur'htr/"' J I; ll'w9"'-fJP1 mb 'l'"~"'l"''i..J! o'lurfnfrrn•fillw'i. 

;.,,,f,ur: 
3) /.nLlJnttfiiP .fUI[.J!'"lPt "''l'lbyn'-fillw'i. "t'"mf.usnnrf_ Uf"'t:.ru'i.f: 

•ftn.l I; .fw'i.'i.wtf. 'i.ht•J!p'i. zwr•[u•J-.pp t:.w6.rufrr•u''" 'i.nr"'l"'-"' 
Pn!Jru lP'i. of urn.•urw'i.'i.bpp k Ia blturrruw'l_•UJ,.';, rf_ru'i.'i.w'i.hrfr 

Jp'l"9"of frrntfrhrf. JfuJw'i. ~•zrf_urJ [ilhr"'-fill"'-'i.'i.brf! _rfhr•"9'i.htn'

~"'l'"m"'~nrf_ 'bbrft"'l"'"" Jz_w~rf_rub b'i. mb'Jwlfr'i. k Jur~hrbuw
.(P'b mru.J!"'9J,,'i. Jp zwr.e b'Jm'i.urll'i.br, npn'i..J! t:.'i.rurrurf_npnL-

fcl.('"'i. b';, UJUI[,.U poupJ.rws'i.b[llL 'l_b('.ftuJfr'iJ ,/zur~Jur'i. Uf['"

f/bu'iJbpp UI('UfW'Jf'"'l_'U~I'-'';,rnfi !"'-';,(!_, nrrulff! 1 pfUI~UI'j,W!J'iJU[ lfl J'l 

"ff' "!Jbu'i.hrf. '""-"'"" ouu""!J"'-"1!• f.p_h,q'i.ht Uff'"!J bu'i.brf. f.'ll.e'i.wr<fb.J!f! 

•[•unhtw'~• !"'-fil/r Jwfuu/• ~p6.ruwrf w'i., f•'i.t"fh" 'i.ruk ru•fhtf. purr.lr o'l

""''~rup 'l"f'd"'J"Lfilt"''i. 'l"f'drult/>9 nL'i.b9n'1 urup,J!wr/_npmUbbrf. ~p
f'"mJw'i. Jp~"!J"r/t IJ.!'I- 'i.np b']ur'i.tu~'i.brf. ~L'i.UJuqnpdnLJ'f! '"Ufwt:.n

r/_m" I; frrnfbrf. p_bp.lw.lzwi/Jru'u pwr.!r nru'~l! t:.hmklwl t:.pffLw~ru'i. 
"'w A" ur'i.'i.l, re ~UIUI wrh l"'- z'i.n r'-frrf_. 

1} frrnfp~p .lf.rut'i. .lfrrr/"'1 '!""""- mw,J!ru,qnufe { mh'l_wlp'i. mur-

.1)"'9"',/ )· 
I) UIUI,J!W9'' w'i. rhr.twumpl.w'i.p t:.wuurouuu:LfJ-1"'-'i.f!. 

3) Jhurur'}"''j'!'" flp uUJ['"'-~""''-I'"'lP ~umpf.w'i.urlt•u'i. pmp"frrnL

,{ I! p_bp.twJ zru~rf_urJ 'l""'"'-9 Jp'i.l_k tbr.twJ' zw~Jw'i. tb'i.{J-urr~rf_wJ 
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Ji'i.t'iku "i11ut.. '1f'"2rl rlu/'u t.. J/urfw"i. r.u,four wou,ew911ul ltwuuurklnL 

4/r• zouur tfwrlru"i.w~ !; Jwfrn .. {n~rll 

f> 'bltwurp n~"i.b"i.wtn1. UtJ'I t.. "'-f'PZ [ilbrm filJn<b"i.bp[!1 pnpd.bp 

£';, ltwwwr4_bl [ilt..brfr '>wt!uuqwurruufu"''U r..um~n<fiJn<bhbr uurw"Uwl 

#fiAI'/.WJ,."iJ !Jb,/b"iJUJUJ J"iJru9rfw"iJ rfp2_119r11.t 

IJ.V'.wmw~wb rlfrurLrl "lwr.w'iJ2_n'l ru!"UUfpup funznr '1b"'wl'bbpf! 1 

.Jr"UtUf/1Up,e_ k"U filt._hf'{!• bU[ruurw~ru'>rurrfwp I; 9b,fb"iJurw{hw9"Ubl w"U

./!";.'1-I:,wur 'l"f',)"'J'1Lfiltw"U qwtttupw'b"Ubpn<rl, nrurb'l r.'Uwrwqnp I; 

'lf'"Z,flrL,ff! 1~ rlfurr<rf(! ~ruwrurbl rlblt mw,ewsmrlf19> "{'{! 'l.'l'"lfr lw

·+"4. ~r6wmnul I; tu"Uwr'lf'1Lhwqbw "•ufuubrl!• z'bnpr:.pq mbfu"Unln

"lfr-~·u"U BHlP f!"U'J'>•ubn<r ~p6wmrlru'bt 

l.,burruqnmmfiltm "U"Ubpfr b wz{uwwur'b,ep pnpd.kpf! !J"'-J9 h'b wqb£ 1 

.np 11/P"U'I ~Uif'f'JttLf'fr'l'""'"f'mrl 9brlh"Umw!'bw9rlw"U wb{u'bntn'lfrw~w"i. 

"ff'"9bufr ru'bllwm•ur tfr"Ubt'''- "l"'ur(,.wnn4_, t.b"U UtU[Iut:.nq4_mrf ,/pwubn. 

-/iwur~nLfilJnL"iJbbpp UUJIU9"'-"f! "iJnLJbpu~ rfJ.~ {riJ.p l)ru,/mpt UJ'f I; 

ll/lllm6tun"i.krfr 9 rl h ~{!' ,,. 'hb r~UI J"'-rl u 9htth"Um "'lb UI!Jt/ wJ [ilL brf! 

4fonfuwpfr'b1_m,f b'b hn.wzhpm II/"'1Uf"'"'P9 "lw"'pwumqw<> (rJLbl'ntf: 

IJ,u,zhpur "f"'JUfWUifr qhrfr"iJ zbrmbp{! "fiUU>f'IUUitlt/_n<rf J.'iJ ~'"('"{'> 60 ,,,,.,,,1,. "l"'l"l"'"'"9· fw~ 'bbpJ!p'b zhrwe' rpwtpmlt MCT.2 
Pf_II'J"fWUI,.!Jl 

bnmzbru• Uf"'l"i"'mP.'1 "1''-""f'"'""''{'"" [ilLbrfr •frnprlwr11mffbbpf! 

9"'-!9 b"U ""fht 'bf''"'b9 •u•fbtf• P"'f'.lf' /, ,f pwubn 'J,rJrmfr1I"'-'b'b nt.. 
tf wz•u~mJm bnt JtfJIII.h(! yJ.JJ."iJurm Jb ru9</_mJ [Jb hpfr l:,wrfJ.rf UIWIIL {tJ Jwrf p: 

9•m[Jw'b'bl,t•fr, br,buqwr•frt"Ul;r" /, 9"'.f'u'b'bbpfr uft•,[•urr.ru~'bbpf! 

"hml"U"lbu wzptrumnul L"U t•upwqw5.~9 (hu'bp Ufw!rlm'U'bbp11LJ·: llzfr•~~•~ 

uua"U.pfr f!'b{J•u!J./!"'-rf "Upm'i•,e t.ru'brlfr"'l""J' b'b urruppbr {unJl'b'l""''bh

rP I npnb9 ''I ,,,(,.llutNI{ bpw'b9 ltmrn'l b'lr'lire L'U(rlmrlt•/111 J' h'U ttulh'l 

Jouzrlru'iu fl._uur,., pw9fr pmp.lp rlwzwlim!"'-'bm{tJ!"'"'IfrfJ• llltmt/_wnwlr 

"Ukrf. ~~~~f'"'l b'lt'"re ·"Ibm/! t 'Jf'"bnrb'b ,.,,,.a,. II'"!'IL'bm.ftlJm'iJ 
mpnptlw'b m •{•zptlw'h 'bltrumrfwtfpt lffr/,iJ,,_J'i' dwrlw~•wlt, ltnutpt{uul.j>

"Ub[tb nL :tiuu9"f"l"'tf•'b 'fli•<J>nrrfwy/nu'iibp[! fjw'bfubl"'- t.u~tf•up 1 uo/w-

. 4_wn.w~'bhre •qhur.e I; m'i.L'bw"U P"'l'af' ,,.r,u,_{tJJliLb '· lllltiU.l'l'U"Ut
"iJm_p!rn'i.; 

1-rwbnrf t fHU9UIWf'I{IILJ Ul[b1 "f' llffWl,IUtllllffbf.(lf! "fWIII('UIUID

.<J"'-" b"U 'lu"f•abu•ltmlfr'b 651 I. 701' "l"'l"l"'"'''bbt'fr9: 
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c I s p 
Mn Si 

1 fl~ ''"fi.Jf• 

0,2 0,7 1 0,9-1.2 1 o. 17-0,37/ 0.045 1 0,0! f 

Cr Ni 

0,3, 0,3 

t/_nLJ (;- r.wm~rL~ r.wr•lwrw'h,enul u~wt/_wnw~'hbpfo ub'l_olnulnt/_ Jfuw

JiuzJJw'h r.wJwr mw.e•u!JJ,u'h dwJw'hw~: 

•/.brp_bru, r.wz•[fo run'hbtntf mbfu'hnl"'lfowqw'h hUf•uur~u~wr.rur.!w

I'"Lf!JJnLh(!1 u~mt/_wn;uf1'hbrf! "lwmrwllmtfuLJ b'h 'b,...(,_ 35f2 "'."'l"lw

mfr,'J• nf'h Ullfbtfo l;bzm I; hb(il•ur~•fnLrf Jh[Uiuhfo/f1U~IUb Jzru~rfruh,

fou~ Jfumrlfo,'J l;b,.,. r.fozmmfiltwrfp "'-'l'l•[n'-J /;1 _ 

tllbwp t 'hzbt 'hmh, "r z_•ur.f!.•us•u'b'itbrfo '-w1•{il ~~~•ut/_wnw~'hbrl! 
w;[utuUIIILrf bh 2_1UUJ uu(bffo {iJbfrJI._ Uf_UIJofw'bhb[mLJJ nwmfo 'fbrrfw/fo'i, 

Jz•ulfrlw'h }_b'i, /,'b[ilwr~•[m J: 

'Im l'nfot/_wmnr'hbrf• flmflfo~'itbrl! lru "'.rumt•ruumt/_nr.J b'h 65f iL 

70r "l"'l"l'"m'itl.-,.fo9 , fiJh"- p ... _11 .... wrtfn,_J 1; 'b .... ~._~ wu llf"'lllf,......,'hLrfo 

O'flnlll'f"f',}IILJ {!t k[ilb W"f_IU(,n'[tf_m.J (;- 65f /,_ 70f 'If_ II 'I_Uf_IUUJbbrfo'h 

f,,...J, ... "l'umwufuw'bn'l_ ,...,frn'-fiJtnLb(! L ~·ur,}rn'-fl!"'-'hf!_t 

fiJowfiJM'hbrfo llmrml ltn'lbre IL ump ,}wtrbrf! L'Uflwrlltf"'-J h'h 

J[uJw'it iL Jfuw,fb?_JJru'h Jfo'ht_IL HB=3,72+49S: lil'wfiJM'hbrfo rft••'-u 

Jwubrm.J fil"'-!lwmr•fm.! t Jf.'bziL H 6=352 f[wr,}r"'-fll'IL'ht 

t~. 41-mJ !1'''-19 t ...,,,.,~~~,} ~"'-lurfot/_wmn[•'hLrfo [il•u(ilfo~'hbrfo 

Jfuolw'h '1-nurfo'itbre ~wrJ-r,'-filtru'i, "rnz_Jm'h lfbmLrfo 'hz_n,_Jnt/_: 

fiJ'w[i/fo~'itbrfo UJUI,f}'U!Jnl-rff!_ JfuJruh r.wrfrur ~UI"'IUrt/_nuf t IU'I_UI

JPh t/_w'h'itwi'ILJ: 9-nr,}•upw'h'itbrf>!l Jb~nLrf w!'l- 'h"'."'mruqfo r.wJwr 

~forwnt/_nLJ t t/_w'it'bou 1 "l'f! ~•uq_Jtf_w,} t 220/0 ~bru•~rfo w'lfo!l "- 78°/0 

l!-l"rwtfo'h pwrf .. ILJfoy: SwJ!'"!I"ufe ~wutturtfn,_J I; Jfo'hzk 820-830c: 

'lmrn'l bq_rbrfo'h o.J!ufo1'hbrfo ~"'.tu'-Jf! iL 'itrw'hy w,}fuw,}'b,u'lr~"'-Jl! 

~w'hfubl"'- r.ouJwr wzfurumw'h.J!fo (!'h[ilwy.[!"'-J •[w'h'hw'h ufouml.olwmfo

~wpwr [ilfJ•[•u•m[mJ (;- 1,0-1,50,!0 Nru'b'hwJfo l"'-J"'-Jfilfo ~z_nfoy} 'lb

'lfo'h wrtw'h Ul'[llt/_1 Sw.[!W!Jndfoy r.bmn flw(i!M'hbre Jfo,tf_ .. LJ b'h 

40-50°-fo fotM•utfo'h ~wJ Jb.[!.bhwJwll'u'h 1"'-'lP Jb'l: 

ll'fo•tf_w,} flw[ilbf['hhrfo Jfo•wrfh'l_rfnLrf(! (150-200 r.wm rlfowdw

Jw'bw~} ~wmwr•[riLJ (;- Jfo•wrfL'I_JJw'h t"tL~mrwllw'h t/_wnwrw'hr,._.t 
300- 380°-fo "'.'"Jrfru'it'hbrn'-J 1 dwJ•[w (!hfJwy.[!nLrft 

lJ'fu,uJb'I_JmJfoy r.bmn w'lhrfo ffirwynr'l'hbrl! Jw~brbufoy t.b

"-'"!J'hbt"'- r.,.Jwr1 'lbmwt'hbre ttfwstf_mJ b'h 8-100/u-w'h .. y l;fo11iuu

Jfo'h l"'--J"~lfii"'-J, Jw.J!rtfm J b'h wt/_ruqwzfofl•utfo'h "'"iwrmmnLJ k 

zm~t/_m.J b'h ,},.,..m.brfos: 'lmlmfot/wmnr'hhrfo flwfiM'itbrfo 2hrrlwtfo'h 
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oc-fJ9!!1 

~tr 

11.."'1'"/1' Jru•lqs/•m? l1Up11f.."''J"'In tJJqlf..llll_.nl':JI"ht 'I •J•lqiJ,."'If..lJ/'/"1{/ 
:J"'I'"'':J 4J'-I'!.b'!.m':J 

~min •f1qJrm Gs/-;p;p f 'I •qJ!flf..lnlf..'l!.l"ln ruJ'I'!.Il.."'I'":J"'" .JlJI sa:-or 
1'/".,GJqp -1 il'•MJin i1J/•m7 U ltnt/ ••/~J,.•/1 IJh,/•m Glf-pJl Of ~ ifmqln? 

i1J/un7 11J Jml'"'':: 1} J'l'!.bll,.'"';r.•lt• 'I t/JqiJ_.mlf_,qJ'ls'lfl :ilJtJIJ_.'/llful.. tt,.mrnfp 

'fJq".,lttt,.m":Jmln -, 1•1qlf_.m'!.~ll'.£qn f'"J,Jm ·~IJ b'J--,6 rw~;;p ·~?. 
'o9-mr=:-~H 

-,?rss/r ,mur ,}JqJb'1 LuJm/1 ll,.mrn/Jt ll,.s/lmb•Jm 'l,/1 l'mJr~Jmdll..!f 
;]Jlill,.ff{'nr/rmnmJmmlnmn/mll_, s/•lq11_,LIT,"'';"'In 'I •}Jqll_,ml1_,lf/'l.'lfl tilmmln 

_z,,.ln 11..11mi1'1v•lub IJ..lfl "'11,.('"'"/f"' 6.~ 1'1VJ"l"""'b" Jm I'"'':J s/J'Itt,h11_,m'; 

-min 'I •/J'fi1_,Wtt,'l!'blfn :; rw/rl1•lnd,m••m JruJ'I'lll"''rommm~ll_, n1'fl 

rJmJ'"'':J ·ruhrfunn-r•m/ fn/rlqryj-ruJuw/1 ~mtt,ml'ml' -,"1qrtt•b ( {lt;' 

=::lUl-l) lf•~•P -1 il'mqlttl {'lf/' wmt dll_,"'"lp}-.uJ{'Jm/1 qpj-.1111~ ,,.,.i!'imll 

-mlJZ s/•lli<fG1f..n• tt,."'J'ImlJ"'Lqm t/biJ.."'':"'In '1"'11.. "·71n;tt,.q '4"~~~'1/'l.qn 
1B'frbuq n-ruiJI :J·mrm 'I '!."'"lmqn/Zmr •·l·um 1'541 JJbq buJm; ,.,J,!, 

Ju •-t /'"~"Pl,lf..m';;mln Jm!'m'.J t/il"ll..mmttmJCm lmpJulf.. s/m'!.lfl'l.qa 

1T9'f-~fle= 8H 
-.,711..¥/' 11,'"1'/'Lqr-nlr 'I 11.."'1'"11' ,lf.."'l'~mZr tt,.t/lmpJql 11,'1 r"'up 

-~Jml'ill..'1 -, G;fJq11_,mmlnLuln JOl. rmlt JS!) 11:.'1 r-ruJruwmJmml.r ilJqtt,. 

-qmlf..lsll_,mq 11_,s/lmqmtt,.mlnnb •Gs/mml.rLultt ~·l:JW rm/1 •GtfJ'llf..ll,"'"lrtu? 

s/1rp'~ LuGql!,-.u tt,.-.ulf'l-mJrm rrmqmln ?u GJ/~J_.-rulnul s/lquq S-f:f:h}I lf..'l 

l'"'uJtmnmJmmln ilJ'Ill,.JI"'If..l.lf..m/1 dpmlf'l-.uJrJmJ Jl.Jl t.9t.'-Of!C •'/~s/1? 
Jftu4t Bs/q-.ultJ-ruJ f"' 'fmmlnLuln !)'l::)W il~~_.-1f'l7uJ I'm Gtt,.uJu tGs/J 

-qn,mmJ,.Lultt 1m/lnll,.1m 11..'1 r-.uf•m.,mJmml.r Jrmltf·tUJrJmJ Jl.Jl Q9'f 

-(W'f iJJ'IIf..~"'".,hll_,mq mZu4 1-:6f-(!'tC"l J.:J()j 11_,l"'?"'!'m~ 11f_.s/1m~ 
-mll_.m1nnl. 7J mZu; 11..'1 f"'"f1..q1 i1Jq11,qmlf..bll,.m~ qJqiJ_.Jummpqml~ul:j 

rJruliuJslr ll_.mpqmZI' lf..s/1mv1m%mJm~'11~ '1 lf.."'l'mmlnmruJil' 

nqlnmqmm':J •J'i'I/J7u1Jm6u"ls/r Lulf..Gmv'll' i1J'Itt,."''1~1'.,P :r,_.mlp}7ul~tru 
-m-e> qu'in,J,qf'lmtf 11,.'1 r-.upqml jr 'I f7upmulumsrq':J ru l'"'"-um nln 

ti111_,m1p}m11_,-rultt•qmlmp JmJm/• 

-md lu s/Jq11.,J,1/!]mp} ~ p-.uJrbJmln '1mtt,. B'fJ'IIf..f1.."~111tJ-.umubmmq'"[ 
'I'.,"Tf..'lll_.'JU 11.117 qLqm 'IB'IJb JqrypuJupn•hub •Jq•IJJ•uw.r ,.,.,iJI.rll-1. 
tfJu 1 JruGul•JI' ·ru1'11f..Gmf1mm JtuJqll_,il'tt,.mnu':J tt,.ml/!]7utt,.m?mn/mym'J 

JvJmJ ilp-.un/1' 1qJmpm':J -1 ftm'lln ~s/1mJmq11,mV'f':J J"'I'"'':J tt,.mp~mZr 

-f.E'"'fEt'-

~ ; • I _.. 
Sl~~ 
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'lmnfr'i.bp um_w'i.wlm f.uul wp '1/m'lwur'i.mbuwlf•ub Jb.el.'i.wzfr'ilnLjJ ~~j 
'l"rJwpw'i.'ilbr!"J 'll'"''i.J! b'ilflwp~qmJ' b'i. J'wlfbpbumlf•'il rnb'lwl~ 
J{uJ..,'iJ pwpd.p '-•unm/umlfm'i.mfltw'il r.nuw'i.J'-'i.Lpnq mw.ew,rJ'i.htnt- J[r' 

f."9""-' ~br" "'I""' "2'"""'""' ""' J.'il fl"'r't"-mJ' wr"""' .,'~""-~~.~,. 1 
upqwJ u/:s'lJ"b'i.tn'i.bp(!l ?-J.mUif'iJI.rfr UIU1,1'1119nLJ' (! ,IMUIUif''imJ' t- Je/r), 

dwb 'l""''"-b {;,UidUI"fiUUIUiuplUI'J. J.J. m'iJJ.9n'l_ pb'fndttnnpmJ', "rl 
u'ilq,.,J t" f-Lblfmrw,,u'i. t-'il£r'lfrwJn4_ tm.!"l'"lfr'i. pmrd.r r.w6.wfu•ulf.U, 

'ilmflJwb 'lb'bbpwmnrfr9t , fr'bt_lt. "fuJ" w'i. {;,...,,/ "'l' "fUir.m'ilt.4_"'l t.bt" 

J"t.U11urp-6.1Ub(! UIIUJ!.U94_wJ uJ.'lJ"/i'iJur'iJbpf! J., "fwr.w'iJ'f'iJbp(! {:,/;UIIU'fC.U: 

!"'" uwn.h,9<[nLJ" b'i. J" l..el.'bw Jwlfw'i. ["•'lfr J"l.t_t ~rfr J'J.p_ .uwnb9'hb 

l~" ,_bmwt'i.bre l.'i.flwrlf4_n,J" J.'i. dn.J' w'i. 1.. 'i.pw'i.9 J"h'l_ lfwrn'l 61 

UIIIWf_WbUil -6.J.'lJ'-I.pt Un "l"'"'6.wnn1_ funr""'l''l- 1fr wr•fmJ' J'fum.Jj 

lfwmwrbt U'"'"' 

•· i + 
tit- 4:?, IJir,,f/;t.ont.l.pJr I. "L"'~'""II'lllhpjr J[rulw"ll 'lnrnjr'!,hrl'' 

Bm 'lw tfr'il qw'i.bw[m.! J" fuhl'"!J t.bmn ub'lJ b'i.m'i.bpf! 1.. .., .. ~ 

r.w'i.'l'i.bpf! ull'lPP9 t•fm91_mJ' L'i. IJwmumfrlf ""'lwJfr tnLJmtflfr Jbp_l 

"'l'i.n,r.J.,nl..' mw.e 'lf'"'"' 

1j {unLJ" P9 r.J.Uin ub'fJ" J.'iJmbbp(! f.. "fwr.w'h'l'iJ/i ('{! k'iJ filwr,4_m .. d 

b'b J{uwJb'lJ"Jm'i., unqnptupwr' t:.npw'ilwJfr'i. JfuwJh'lJJw'i. ttb,.:, 

111ptu'fw'i. r[wnwpw'i.'blzpm.J: :( 

IJb'lJb'i.m'ilhrfr wz[uwmw'i..efr r.wpwurl..,,fll'"'ill! pmrd.pw9'i.bl"~ 

b"fiUUIIU"II"- •[bf"l_bpu fnpd./:s(' /:s'iJ /fwtnwpqt.uJ 'iJpw'iJ9 9frw'iJw9J'U1'h~ 
.ernJ Ul"f"'snJ w'i. t.. t"thlfurrwlf"'IJ"'Jfr'i. J 2wt,J.u'i. b'bflwrlfhtm nuzj 
'J."Lf'JwJ'p1 uw'f,.,l'i. mn J'hfln'l-'i.kpfr lffrrwnnu/~9 t"z•mfrbtfr "'{' l 

~ 

'll"''i.J!'ilhp th'i. ""'"'94_bt 1 "l'l! ltwrhLfr t- pw9wmpul 'i.zqwJ mhfu'itn~ 
l"'lfrwlfw'i. "ll'"9bu'i.bpfr n l lrfr1 J zw~J ..,Jp 'i.J Wb "'P"l~ ,_bmwt'ilhpj 
r.wJ..,p: l 
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§ <;. IISPR'l, lllllllPilSfl 'l-U.ulll1hbr, lTilS't.llZ:Ill'llBflu lblJiluubl', 
t~~tlTU.l. fl'totl-b'l,Jl4ubP, 'l-ll'I.JU.4fl. Ub'l,lTfl9ubP b<l, lTU.Subll 

tflbmw,w'il umtub'fwptnf! r.w'i.d.'ilwr'"l''"J t- 1/mr'"'l m"lwrmmfr 

'lw'i.w,fr C,wJ wp u'lm'"'l"l'Jbl 35 utb uwlfm'i.fr;/r "l"'l"lm"'f!' fq..,t:;wb'l_"' 

4_n'l_ }_Uifbpf! UuriM'J.IU/IIL C,rutfiU(' zbputula_J., "f"'l_"fiiiUI(! b'iJfiiUif'lfqmJ 

I; lwfwpbpJm'i. .ewrz•l.u'il (BOJ!OtleHHe) Jfr'l"!Jm/• Un ,_h"'J!'ILJ 

'l'fiUffr t_wrfrnq ..,{J,,,,f J.'J. "f"'l"fUIUJfr UJJ f'"' filtwb fL r.nunLbnL{JJmb UUIC,-

,f,.'iJ'iJbp(!t ""'"'"l'i. fufrurn IJbl'"i"'f e'illt'il•nJ b~t 'iJr.., r.wrwrbrw~..,'i. 
bplfwrw9',.,f l! 1.. r.wrqwJmtfr'il -6.l"'fll"Lb(!t !l.w•/>"'Pbr4_wJ- "'."'l"f"'IDP9 

IIIUIUJ('IUUUJt/_wJ '1'""'"'//'iJbpfr r_,.,,j" utp pwtfwpUI(' lfwrbtfr I. r.wJwpb£ 

7 -Bp Jo r.,upU1pbr ... 1f•u'i. 1srlf•urw9"'"f!' IJmr"'l "'"l'"l''""'P ,_w'i.mlfe 

J[uJ ... 'i. lfr b'i.flwrlltJn•Jt 
lunurr.•ur Jb.pb'i.w'ilbrfr· t:,'iJafrl-fupd.w,w"lbrfr r .erm'i.wr..u'i.'i.bpfr 

J UlutbiJIZUif'Uilfr'i. r.&Jw'i.'ilbre f!UUI rocT 3294 -5.'J-fr "'.'"mr UIUIII-

"-"'-" b'i. r:; ... .,mt, "'r"fl>frtfr "'"'l"l'""'"'hrfr9' 
u ... m'i.wzwrmlfr"' t.bJw'i.'ilhrf! "fWUI('UIUtn4_nLJ b'il Cr.6 "l"'l-

"I"'"'P9 (•uqhtfr l'"'/ t" t,frpUinbl MCr.6 "l"'l"i'"mf!) /._ b'i.flwplf
,,,._,f b'i. J{uJw'i. ,,_ J{uurJL,_JJw'l. Jfr'illb Hs=230 -320t 7iwm'i.w-

2"'l'rnJfr'i. t:;bJw'i.fr Jfum.Jf' 'ilr•.u JliJ l.'ufbrfr 1.. Jnn.fR.,hrfr b'ilflwrii

J Ulb r.'iJwriJI4.1Jf'IJLfiiJWb UJWUI{J.UIILIJ" ,fbt} ,_Jq_III,.IILfiiJ'rLbbl.f'fr r.bvr !; 

1/w"lqwJ, /r 'i.lf,.,mfr ,.,_'iJb'i.wtn1 r,..,mlf•u"fbu U1Jb 1 "r' utU1Lb9nt..J(! ~UI

mu•pt/_IILJ I. t_pmJt 
Un ... 'i.9 J{uJ..,'iJ b'il[ilwr,bL'" wtJhtfr ,.,J"'r "'"'l"lwm'i.brfr 

( 45f2
1 

50f fL IUJlb) Q'lUIUI'fllf'JnLJ (! t;'i,wptmfnr ,tt" bJnL{rJ/r r,IUUIIJIJL• 

fiiJr.uJ p .ewnwlfnLu,.,d.IL ..,-;,9.1! pw9bl"' w'ilr.pwdbzm,L{iiJUib "'.wmf.,.,

nnqt 
&fJ'w'i. flfrflb'lfr,'ilbrf!• fr'i.t"lbu '-'"lm'i.fr t-, '1-w'i.w,'i.hpfr r.w

J'wp nL'['l-''f''/P!_'J.b(' b'iJ t.w'J.'ffru ... bnLJt llz{uwmm'iJ.pfr f!'bfilw9J!11Lir 

'iJp,.,'J.9 'ir"'l"'' •uur.nul b'i. ""'f'"'l "'"l"'l''umfr ,_w'ilr.ulfe L ub'lJb'i.mfr 

flfrltnLbJ!'"Ifr'i. J'wue (funmC,.ur'ilbpnLJ} ,wJ JfrwJ'il ub'iJ'b'i.mfr [il fr
,,._'i.J!wlfr'i. J,.,,l! (t;'i.d.frt-furd...,~w"fbpnd }t Q'ilwJUit} 'i.pw'il, np ~e-
l'"'l Ul"fUif'UIUifr 'JIU'iJUit,{! fL ub'lJ'b'iJonfr filfr,ttLbJ!UIJfrb J' Ulll(! • J'fuJ'wb 

1_b'i6 b'J.flwplft/_ttLJ" 1 WJbiiLIIIJ/zbwJ'iJfrt/_ zpqn'[ 'lbur.ul'iJbpfr b•fruq IU'friLJb 

J~.~~z.q ... J.p UUJIU9''"'" t- WJb '1-k"'J!"'"· bi'P z.ptl~.~~'i. Pfrfilb'lfrlt'i.hpf! 

p•rd.l' ~ ... r,.r"'-fll"'"r b'b J{u1_rrL.!t lllu "'.U"fW~9"'fll'.uJp r OCT 
3497-49-e r.w'i.a'i.wr"'r"'" t- funmt:;wr'ilbrfr 2.p.!w'h Pfrfilb,_ frlt'i.bre 
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'"'f.UIUJrwumb[ Y9 "'."'l"'"'"'PfJ Is. J'frulw'i. h'i.filwr~ht zpJ'w'i. "'"'IJ"'~ 
''i.n~J' mzfu,.,mn'l J'wue J'ft'i.t_"- HR.c=48-58: !/J'fu1_w.t 'lnm/tnt.J' iiJ"L~ 

[il/t ~·ur.trnt.{JJm'i.e HRc-35-Jty w1_bt/t t"'.bmJ!- I; Lft'i.Jt: . 

:.'baf.~-/urawll'""'.brf. ztftJ',.,'j, (rl/t{Jb'[/t~'i.hre. nrn'i.J!- /rrh'byf.fil 

'i.hr~"'l'uy'im~..J' b'i. Y9 Uf"'l"'.'um/ty Uf1Umrwuur1_w.t 0,7 uu t:.wumm_- ~ 

fiiwJ'p UJUUflUI[b'b'bhr, J'ftrJ'w'b t_h'i. h'i.flwr~·lnLJ', J!-"''il/t nr wz/u.u

mw'b,e/t f''bfi"'9.J!" ... ,}' filnLJl h'b J'wzt[m.J't 

'}w'bru~/r ub'lJf.~'i.hr/t b. J'wm'bhr/t 'i.JrrLfl/ty "'.;~r.w'i.p_t[nul t- ' 
'l't"'lP "'.lwum/t~IIL{JJ'n'i., nrnt[C.hmt... J'h,eb'bmt/t t:.rut[ruJ!-J',u'b e'i.(rlw9 -

J!-"LJ' 'br ... 'b J!- nrn ZIU~/t Ulut;.J' w'i.'bh rllfLJ' UflUIUUI,.~UI~UI'i. 'lb:P "{'" ,.,_ 

9P"'i/r b'b h'bflwr~t{nt.J't Ulu 'i.~•umwnnLJ'nt{ P"l"r t:.w1_w,en'l J'b,ch

'bw'i.lir/t J'wmhrf'• /r'irt"'.liu 'bml~.. /unurt:.wr'bbr•/t "- t:.'bd./tt_'bhr/t uh'lJ'h

'i. hrf' Ufwmrwum'i.IILJ' h'i. K 433-8, ltruJ' ,.,'i.Lt/t J'b,} wJ' rnLfltru'i. 

ltnht/t tm't"~..'i.f.y, fw~ ~nJ'pml'b'b'i.hr/t 'l"''i.mfilhr/r ub'l,fJtt'i.hrf'' Cr.3 
"~"'~"~'"m/ts' tibl!b'i..u'i.br/t zwc.w'lnr.tJ'ru'i. "'r"'~"'M"''i. 9 ~~ .. 19 t 
m•utftu, nr ~nblft l_IIL'fll~'ilf.9 U[•umrruumt{w.t J'uunbrr. ,fJtw'i.'l,.,,}' ,.,1'j, 

LU'i.wzftuumnt.bw~ J.'iJ, b(clb l_llLbh'iJ am.[J'Uib Ufrnybunt[ UfU1JJ'rubw-

1_nrt/ru.t IUrwur'i.rhr ( tftt_nL~bb r1 bumr{IUO J!_UI JP'j, t/tfurnl. btrLfJJIIL'iJ) /s_ 

h(clh (rlrr}..,(rln'lmJ'e ~muuurt[h[ I; /f.hr/tmwJJt'i. l1nbl/t l"'-'l"~..'i.rJt nh
uf.rl ,, : 

§ 8. t,lll.Ul>!l'btll'fl liJ'trflfH•lJ'ubl1 f1 llSIJ.trlJ!Jf'C 

'Itutu/rt'i.hr/t {JJ'p"~..~'bhr/r rumwfiLhre "'.'umrwurm/u .. J' h'b MCT.(I 
k 45 ''i"'l"iwm'i.rbr/•yt G'bfiiUr~t{nt.J' h'il mb'l'"tfl'i. J'fu•fru'b 1 w{isn .. C.b

ml... J'/u,uJ'h'lJ J',u'b J'ft'btl... Ha=450 -500: fl.numm//r 'IJ"L'lJ'h ,ch'i.ut

zJt'but.{rJJwb 'J"r.twrm'iJrnJ' ~mfpwJ'i.Jt ~IU[U/It_/t {c/1frt1L~/t tJIUtWtfbh{'[' 

h'bflwr~t{nt.J' h'i.r p_brJ'w!f.'b J'z·u~,f,..'j, t:.krn"-I'"l mb/u'bnln'1:/twlt"''il 

"'.rn9 Lun•l' 

fl'/uJ'..,'j, r.,,.,fmr mw.[!ru,gnt.J'{! lt•umrur•/nLJ' f- 'l"''l'ulft'b ,,,.,,...,.,_ 

rrubnuf 2,.5-3 rnut· [!'i.{rJIU9J!-"LJ', 1000-1020° Uf'"!'fw'i.r'isJ.r.,_J, 

fl'Junul{' IJ"'"""r'i"'-J' I; p_rt~ul't lifunuf/•y t;.hmti ~mrJrnLfiJ"Lb(! 

t~muryt/nt.J' t' Hr.=500 "- '"'[blft: ll.mwt!bbr·nJ' 6.wJ!-Lr/t umw~u'9'i'-
J'f.y /unt.uw•f.blnL t:.wJ'rur .rfmrt.J'py l;.lilnn ,,.'j,Jftp_tu"'.bu ~•uuru•r1_;,.J' 

t J'f.,wt!l.'lJ'mJ' 420-460° "1."'/J''u'i.'bhp,LJ't lfJu•/•u<> 'lnmJtut.J ~·ujrJ

rm{ciJnL'i.f! (pbuuf I; 1/hrf' 'i.zr/lut} utut.J'LU'iJ'j,briiLif, Jtu~ t_J'f.rt[•ut} 'flt

ur/tllt.J'' HA~2.:!9: 
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t~. 43-nt.J' 9m19 t" u•rt{ruJ ~'"l"Pt/t (rJJ'rmiJJt wmUIJ'f. J'/mftu'b 

'lnmJt'b: 

lrjlit.rwb ~n#11 

----
--- IJ 

t~. 4.'1. lloul"f•i[• fJ•fp.,~~r wrnwrlp o!Jurlw'b 'tn.nfr"l.: 

§ 9. llSiltr'tJIJ.,,J•tl,'t,bPI• lltllSPIWStrll\, .Z.Iltrllr lttof'llrl-tl,fl'l. 
osnt>,.bPl! tP~ orU.o8 S!Wtrll3f1'u trtiJ.l,fH•trf! 

SLUrphr '1:J"L'lmm'ilutbuu,~IU'i, J'h.p£'i.r,..'i.br/t 

~ru/u1_JJI(} JJizfummm'b.p/t U[W{•fw'il'i.bi'P.'I• IJwrn•t 

'J"rz "L ~ttblf! l_IIL<JIIL'j,'j,!Jrf.s f. "f"'[UfiUUt/ry: 

IUUIIU [/j, IU 'itfttf!!brf!i 

L'h "lwurpwu mt[bl 

9-ni'Z l"''l,.';.f' {umtnrrrupwl' C415-.'J2 t ... CLl18-.16) ~f.-

ftunt[nuf t- '"l'i."'.ftu/t Ulllllulfbiu'bf.1_'i.br Uf'""'r'uumb{nL r.mJ'rur, nrn'i•,c 

,.,t./uurmnul b'il r.,,J'J.,}'..,,,,.prur (Jb(clt... UfruiJ'ru'i.r'hLrnt.J', mrlh'l •lmz

J'ru'i. t_b'i. b'il(1m,.l,t[nt.J' t... nrn'ii.'J IUUturm.brf'• mumft, ''"'rP.f! t/r t/t

'iltiLJ h'ilf1wr~bl J'bfu•u'iiJt*w*ru'h J'zrulttfru'i.t !}'bm!'"')- 'lr"''b, ml'l"i/ru/t 

tumruiJb..,'iJfrt{'i•hr/• J',uzw~"'J"L'imt./rltm'i.p L, 'bbr*'"!'" .'I"-"LJ' b'tt npn

zw*Jt Uf"'t.ru'i.rp_~tbpt tJJrum1_w,} /;, nr mutmffb,u'iJp1_/r lftuzru~ruJm.'i.nt.

{JJIIL'iJ(! 'l'JLU[/t JWt/tnt{ fl'iJ~'itmJ' 1;, hfcJb IUitriUUi.lirmJ' jiiL'fiiC.'j,'iJ nc.'i.rb

bnul t- IUQIU1bllU''fbU f/>brf.utur-,rrufP/turiiiJ/rb umpnL*UliiLrlUI 1,J',.,'iJ 

umrndtm"'-r•u *'"fl"'l 1; ummyt{h[ m'ilpruJ/•urrur c/tJ'ftrultw~l r•u'lru

'frmfltLU'b 1_11LCf11Lb/ts' "l 'iJUftUUUILUt{nr *n'iJumr11L*Ul"l' d.ktut{npuc.J' nLkb-

9"'f wmrutliuu'i.Jtt['irhr• a, ... tbtftu: 

thhr/rutiU-'fr<uf/>pmtU ,,..., UUJ(InL~UIIIL(IIU tfr IUiliU'[ wyw:.J' (! /Jw'h/ub

(lllt Jt'htUfbu -;,,.,/s_ ruu>mlibru'itf.t[f. J'ruzm~w!m'bmf1I'"'il p•urd.rUiyJ',.,'j, 

flW'[/tffUI{ Jftt "9 ~lurbLft t- t:.wJ' wrbt Ulurwm. wb/tt{/t U(WI.IJriUUtnnLJ' {! 

J' n'J/t:P/t~w94.wJ l_IIL 'JIILb/ryt 
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U.uuuf!Lw'kfrtf./r .!u.l_w~wlm.'k,Lfil!nL'kf!. ~wrhflr t- pwpd.f'UI9'kb' 
'kru/._ r_brJ'.utfr'k .! 2_w~J'w'b .!frt_n9ntf., b'ilfiJurriJbt"t/. .u1'k J'fu.!w'k . 

.!fuw.!h'l.! .!w'k .!fr'kt'- H s=3217415t l>qn{<lbr.!M .! /UIIw'k J-111 

,f,"i,,.,~ IJ•urhtfr t- fil"'-ll 111111l .,tf.litfr 9 111ttr fJwrJrn•.filt"L'k' .lfr'bt.ti.y 
Ha=280: 

' U.uu .. fli.w'kfrtf.f!. p_hrJ'w[f.'k J' 2.wFw'k b'kfiJwrtbffru "'b"'.f! t- 'kftw-.\ 

mfr m..'bb'ilw[> "l' rumwiiLw'kfrtf./r .,"i,{/J!f!. "l'"l uwt..!w"i,'kbruu{ .Jb,}.,_J 
'b,,_,f t"t IJ['iJbl"'/ fl.nuurntf./r 'll"'-'l.!hJ!b"i,,.,lfr'knL[i/Jru'k 'l"rttwrru'bfr.: 

tfrnrd.fr9' ~rurhtfr t- 'bzbt, "r 25-38 utf "'l''"" ru'lfrtJ trL'kh9"'l tu'b9-~. 
J!"t/. rumwifiuu'kfrtf.'bbrf!. P._br.!wtfr"i, J'lw~.!ru'k b"i,fi1wr1btm9 t.bum, 

•u'k9".e/r mrruJ'untf.a{! .!baru"i,nu{ t- 0,06-0,14 tfU.-ntf.; "l'f!. P._br.!•uJfr'k : 

J'2.ru~J'ru'b f!.'b'fiiL'iltfruJ nbrf/r.!{! \uwmwm "1-SUf.w'kb["'- '1-b"l.J!"'" fJt~~
phffr (- r.wt.1_/r um.'kht J'bfuw'kMw~lu'k ,/l,uft.!w"i, r,,.,.Jwp filn'l'btf.rr'l : 
fl"'l'"r~/r J bump 1,.,J'pt 

!lw,frbrfr pntfrnfunLJf!. 'f"f't}"i,JU~UI"i,nf'b"i, f!.'k'l'lr~tf.m.,/ t C4 mb- · ~ 
'f,.,/{'»tJ,uJ'p fil"'-/lw"'rbtfr uwr..!,u"i,"i,br,L.!: ll.urtuiJL,.,'kfrlf!!.brfr Uf_tuur- ' 
1,uuur.!tu'k r.w.!rur brpbt/b 1/rpumtf.,,_J t- K433- 8 ~"btf. l"'-'1"'-'kf!., 

t;,.,UJ~u."'lbu w1'b 'lbut.f!brn'-J, l.rp ,.,,,,u;.,.,"i,frtf.fr 'lfr"i,,.,,f/r~·u~w'k w.!- · 

f'"'-fr'J•u'b 'il~wurtlrut!p 'kbr~•utru,'Jtf."'-" b'k wtf.htfr pwr.ip "l'uS,u'kp_'ilbr' : 

'lnbtfr l"''l"'-'k/>9 Uf_WUJrwumtf.wJ wur•ulfillu'kfrtf.'hbrfr .!w2.w~w- · 

1m 'kmfill"'-bf! ~wpb 1fr t- r;,,._J'kutbu pturd.r•ru9'ilbl r_brJ' wtfr'k J zwfJ.! u.'k 

""5'."9"1.• fr'kt"'l"" orfr'ilw~, r;,,rtf•utru9tlw'k "frP..n9n1. ~·u.! 'lr"'

f/>f .. nw9J'ru'b bplll'"f''l uur''''lfrw'k i_wtf.wrmtf.wa "lhutfrmw!/r"i, l"'-'lnL"i,fr 

''"""'"" tutf pt 
{},.,~"'l'k "lbm,e t- r.frzbt, "r IJn.btfr l_ll'-'l"'-"i,/r9 .uurlllffluu"i,/r•f'khrfr 

"'l"'urpwu.,,,f,.,'j, urbfr,'bnl"'lfrw~w'b 9/rlfll! pwtf.wfJw"i, hr~wr t- /._ 
pmf''l• ,.,1'1 mhuw~burfr9 ptupr!rnrw~ wurwffl.uu'kfrtf."i,br Ufwurrwumbl"'

"'!u l.'lw'bru~l! r.b,,.,'j,JI'"f'IIIJ/r'il r.wJwl'bl J./r ~wrhtfrz •{bpp_lt'h znw
"iunJ mwp•f•ua t.burwqn~nm.fltnL'il'ilbpf!. 9"'-!9 b'k mtfbl 'll.rwJn,_p , 

l"'-'f"L'ilp .!htt ,.,,.,.,1."L"'-fi11"'-"i'"i,brf!. ~n.btfr l"'-'1"'-'ilf. 'b~,..,J,u.Jp, Sb-. 

url.mpwp 4 'kp•u'h/•9 wmwtlbou'bfrtf.'ilbr ut•utnpmuurbl"'- •unwtf.h- ; 

l"'-fil!"'-'b'bbrl!' ll.nurtf.bt tt,.,r;,r, .!J.J ,.,,,.,'l"'PJ"'-'k'kbrfr, .!!.a f;.r;,
2
,,_J_ · 

"i,/,f'fr "'fWftftu'k'kb('IILJ ruz/utUU1117_ IUUJIUf/l,,.,"i,fr1_";,hrf! "fUIIII('IUIIUJ"IILJ' '· 

l.'il UJ.O']Ul_Lum~g: 'lwfuqruJ •ut.fu•um•u"i,.f!fr Uf_ruJ.!tu~.'kbrfr9, wutw:thw- .:: 

'kfrtf.'bhrf. Uf_Wtnpruumtlw'k t.wtlwr ~/rr.unrfnd b"i, 1) l\f\CT2
1 

1$ t. 20 . 

"l"'l"lwm'bb,.{! t.bu11u'lw 9bJh'kmwJ"i,'".lf"Ltlntf. /.. 2} Uf."'l"'fUIUJ 4$-f! 
t.l.mw'ltu tlfunL.Intf.t 

HiO 

l:r~wp Jw.!w'kw~ t.w.!tupnLJ l;fr'i., "l' wmwlli.ru'kfrq-

'hbrfr UllhUif/bbp(!J npn'il~ wzlumwnL.J b"i, J'1112_p h_ JfrwJIU

Jw'kwiJ 'Jil'bruJ/r~w~w'b pbn.'ktf.wJn'-fJ!"'-'b"i,hpfr "1"'/.Jw't'kbp"'-"• "'fDIIIJ! 

-!; ,,_<j,b'bw'k tfrwcfmL~ .!frp_ndt !.. ~,.,pJp "l "ll'uum/r~. pwf9 .!wz,.,~"'

l"'-'i. .!w~bpbuwt/r'k zbrur: u,.,~..,1'b ~~~zfu•uurw"i.J!fr p•,;qJ'w.!l"' tfrnpaf! 

J.. mwptf.ruJ funp t.hurwqnmnL[i//nL'il'ilbrf!. 9"'-19 b'k mtf.bt1 np uzmrutl

'ilw'k/rtf.'khp/r ,.,.,,.:/hhp/r ~nurptf..,J ~'kbrf!. .! U ,/ ... _uw.! p 111n.wf_ b'k 

-q•ulfru wuru.flirlsrfr .!tu~brburut/r'i. t.hru•fr wJ'pnLfiltw'il uwt.Jw'blr !.. 

..!/rp_n'-~/r r.,.,,.,_"i, .. ._p 1,.,'b .,,r.J'ru'ilf• {Jbr/r J'bJm.[iiJnL'il'kbrfr "'f_UiutfiUI-

.n.nl[t 

l.,wzi{/r wn.'ithtntf. Ulfu t.w'b'lwJ'•u'il.pf!• /r'iltutbu 'kwiL w1'il, "l' 

"hnp'"f"L!"i, l{n"i,uwpm.l/9/r'"lfr ,{/s.[!f."i,,.,"i,/; l'"'-J' wmwfiL ru'il/rrf'kl.·pf! '-"2_

ju,.,.,,._,J b'k •u1_ht/r Jw"i,p Uf."'Jtfw'k'kbp,L.! !.. rn"i,b"i, Ul1_bt/t 

:PUif''f J.fth('l pw9/r tf.brf!. "i,zqtuU Uf."'["'fiUUJ"i,Qf'fr mbuw/{'ilbpfr9> IU('

IIIIU'[f'"'-PJIU'il .!l.·r_ ,.,.,,.,t/b,.,'bfr•f'kbp ut•umrwuurht"'- t.w.!wp ufJuhl b'il 

qnpJ~~~.,_rbl 'ilwt.. 9h.!b'kur.u!'k"'91."'l 20X 4 18XfT iL t9b,fb'kmwl

'kw9tf.n'l, pourblwtf.•fn'l ( .Jfu,IL.! I. pwrr!p .!fuw.!b'l,Jif!,_,{) 40X 
lb'lfrrtf.wa Uf."'lutww"i,bl'l!' /,b'lfrf'•LwJ Uf."'lutwur'ilbrfr ~lrl'"'"-"'-"f!. r.'il~~~
t•wtf.nr" .. pl"'-'k t- ur•ulfru .!funJf! ~tumwrbt !"L'lfr .Jhp_ 4 'ktf..u'lb,'J'kbl 

j_bp.!wt/r"i, If z·u~.J w'b rl-111,/ Ul"i,UI/[ IUitiUf_ "'9"'1 'f11'fUl111f'IILt/bhrb 111.. i_UI

tfrbrfr fuw{Hmn~.tlbb{'f!• fr"i.t."'lbu "i,rul.. uurw'btul tlfutf.btfrm.(ilpu'k "'f_W

.r,,.,"i,ltf"'l funrnL{iJ 1"'-"i,f!.l 

ll..,~hrbuwtfrb zbrurfr [,_ .JfrP."'-~fr Uf_IU/)tubp_tf.rr'l r.wutfJIIL{iJ(IIL"i,bbpf! 

"'lwr.Uf_w'hl.["'- (,,...J,..p ,'Jh.Jb'i.UJwl'b'u9.!'u"i, b'il[rl111pfttf.n'l rumtufiLw

''kfrtf.'kbpf! "'lbut~ t "._"i,l;"i,,.,"i, "1'"2.'4~/r pw'[lll'f['"'-{rll"'-h 4 uurpnLIJmnL

prut U.tu"lbu, outmfr.!wl fJu•pl.lfr I; :,.,.,.J,urbl wJ-f,UIJ'ilfr 0,8 -10j0 
~UI('IIL"i,UI~nl.fJJIIL'ilf! ,'JG.Jb"i,wUI/bru91.'ut} zhpwm.Jz lllu~f.('hllwJfr'il 

zbptnnL.J ruJfuwJ'J.fr IUff/sfp ,/bJ- ,f!W"i,IU~IrLflt•u"i, 'fb"'f.J!IIi..J /)'i.rufrrUtf.nr t
lJwppfr'frat/rb sru"i,9fr 1Ntl'-"2_.1U9nL.Jf!, nr'il {rf._b9'ilt1L,/ t- WJif zbpmfr tu.J

.prr'-fllw"i, lltuf,..J ru'il(!t 

8b.Jh'ilmw/'kru,'Jtf.ruJ wwwffi,w'bfrtf./r IJwrJr,'-fJI"'-bf!. fJw/••tf.wJ t
'tfrrwn.tf.n'l "'l"'lut"'m/r "l''"~/rs: 

U.'ll"'-"111~ 17•m . .J pbr1_wJ li'i. 9h.Jh"i,mw!'i.'uil'f'uJ ,.,,,..1/i,,.,'bfrtf.-

'itbpfr fJwf•Jpru..fltu'k 9m·9frt'ilbrl!' ~·ufr•tf.wJ "l"'lUf.'umf• "l'"'~P9' 
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rwwmm[w~ UIUHMfibw'isp(isb('(! Utnm'ft{mJ' b'b fi./u[Jlbpp p.wg•uqUI/nt.~: 
Ptu.t'is iL fu.pndll.brfl e'h'f<lL'hbtfl slk~nt..filtnt.'h'isbre WUfutC.n1_btnL r..wslwr, 

0 

c 
1000 V l;fuw 11fd.JUII{LU U 

9oo• Jlu.~itttt..! J./1 :: 110--:-2 07 
90() 

820° ~ 
~ 800 
3 
~ 700 

' Cf_ W'(W)jfll !JfUIUW!fnUJ' s 600 

' ~ 

~ 500 
Jtq (f tu /?t "JIll. '/} 

1}400 

..t:)f. 300 
210° 

200 
lf}tt wtft;r/.Jnuf 

'100 I-IJ?c:::>56+60 
....... ~ .... -

0 

0 2 3 I; 0 10 1 2 
d w u uillwlf (! 

'i.l[· 45. 40X "l"'l"f'""'P9 "l'""'l''""'"''m,) wmwlfisw'ilfn/1• ~lrt"'"'J[•'il 
.!zwlt•f,u'h ufalnfw'il: 

li.J'fmL{iJ{tll'b Uwfi.J'w'h{! £ fi.wpwurl.m filtnL'h(! ptn('d.('W!J'iJb[nt·~ 

p'ilJ.UJ.bu 'bUilL sllunru'l"'Jrm!J.f!fifl J'm.f'r•btnt. l>mslu.tp 1 !llmwffiJtu'isfr(ishrf! 

k'hfihurlft/.m J' b'h l[numpwlfust.ft filUJrfo'il sl 2.wi1J'w'h: 

t/.bpfp'h' dtutl'm'ismt,u•2.r2us'isnt-J' 'l"rd'ismltm'h 'is:_tu'isw~mfiJtnL'h t
uuuu,'lbl 45 "f"'l"flUmfl.'J "f'uutputuwt/.n'l IIIUJtuffbw'isp{isbt'P 2_bpsl "'IP'is 

sl 2..,l1m J' [! pwrd.r t:.wb.mfl,ul['u'hm filtw'h li.nmu'isc'hbpm[ ulluJ!ws'hb[nL 

,[ "'" 9 "'' t llmiJhpbUluJfl'h ·ffuJ'.u'h usru b'ltu'isru~e lfflr•unb[flu Ultnlu111.brfr 

slwqbpbututfl'il t.brmnLJ' umws1_msl I; Hnc=50-li8 lfwr~ ... "'-fill"'-'ist 

<J5! 

"utrltt/t t fi.w'hd.'iii-II('UI('/rl s/fut/IU~ zhrm~ funrnL[ii/IMb fi.burktWl 

.Jhhnt.fltnt..'is'hlsre' twfut/.ru~ wm-J'fl sln'fn<LP!J 

lFf!o.!~R'i. Junpn>-Jlpn."llf!_ lfn'ln'-Lf!. 

0,3--0,5 1,5 

0,4-0,6 2 

0,5-0,8 2,a 

0,8-0,9 3 

0,9-1,0 4 

1-1,2 ~ ,r, 

1 '4--1 ,6 
5 

tl[. 46. U, ... wtfflwu/"/1' wmunf/: prupJ.f' l;wG.wfuw~wUnLP ;w"ll 

~nuruurulrpnq ,ff".!ut"ll .,f.,kJm'il: 

§ 10. 1,J1Ubll-\.bP b-l, Ull-\.11\.hP 

'1-Jm'[Uim'ismbuw~u•'h J'b,J!h'km'hbp/t tf1Uisn'hbpfr /._ urt.'ilp'ishrfr J'b~ 
Jwue wcurnpwtom[rrt.J' I; J!lll('2.1.'"~ Ct.5 b. CT·U "f"'l"l'"ur'ilkrfos, 

--. 1!)5 





ll.tuUf.Lu, f.unlwd.wlil fOCT 1986~48-fr, 'll"''l'um"irmhuw~w'ir 

Jb~b'bm"irbpfr '{nu/i."irhpfr f.w.!mp f!'i"l'n"irbtft mbuw~mpwr i.'bz.!w'iJ 

Jbdmfltm'he p=i-.-1() l]q/mf2 uwf..J'P lli{'Wifmfiltw"ir' v=0,5 d'/tlpq 
'lb"l~''._,r, "'Jufr'b.f'h pv=3,.5~S ~q;utf2. U/tlp~' 

Fbr'{wJ 'hnpJ w'itb{'f! f.ru.!ruUJIUUIIuufuw'bmJ b'i. m1'i. 'lb"l.gfr"ir 1 

k f'P 'l"f'2. 1"<'fm"irfrg Ufrnmr•uuuu/_mJ .l_r<.u"irf! 2•/r.l_rn.! I; 1.! fuJ .uJ Lfr

ubnfr i{qfrltf• f.bm. 'lrw"ir.f ljwpl.lft I; Jbttwg"irbl, bfJb tfrubn.fr 

'i.'lMl! ~""' .l_n.w"ire, 11m.r br11nw"ir l;f tft"irb'h Jfu'{mJ: llt'l 'lb"f.l!brft 
f.w.!.ur 'lb" t_L'i. f.ruumuwufw.l urbuw~wpwr i.'i.z.!.u'iJ b. u.uf..ffr wp.u

'lmfi' l'"'iJ fJn<JliUUlf'lilft ,fl,<),.._fiJJnL'h'i.bf'/!' 

Sw,,,_J LWfl<lf'UILnnrwJfr"ir tfmrd.wr~ml/i.t.rl! 9'1Ll9 b'iJ m</bt;· 

"f' UfR'["fWUI~ l"L'fnL"ir 'l'ILJ'fft run.w"irg 1"'-'l.!w'iJ .uz/uwurw'h.ffr 'lb"i

.J!"<J 1 hf'p f-"' 'f"L'iJ{! rfp•'{mJ zt, ~W utf:.uw"<UfiiU(' f.'iJzJw'iJ Jfr Ulj'iJ

"JPMfr ~pfrmp~w~.u"ir JbJ,,_{iJ.(IIL 'h, nl'P "flU Jd .u'h'hbpn<J mb'lfr I; riL"irb

"irnLd ~·uurwuu•r~lf.M "'"2.' C418 -36, C421-40 'lnrz t!u'fm.'h

"irbrfr A 'iJ,.,_J'iJfru* A1C428~48 Jn'Jfrlf.M•us'{wJ zn'-'fn<"irfr f.w.!wr 

•un *rftmf•~wll'u'iJ f.'i.2,._,rf! ~'u'lJmJ I; Jnmw'{nrw"lbu 6 ~q/uu\ 

brp l_nHftiL'iJ(! {.,_ UfR'f_"fWUlf! Jfur[.ud t_b'iJ, k Jnuram[n(tlllllJbU 8 llqfuu2, 

bpp "fR'f_'lJ'uurl! Jfu.l_.uJ I; .!ft"irt'- HRc=50t 

!lt<L'f_tub/_t dfuiiL.r(! IIL<fbtl ~br"fn'i. pwrd.rrus"irnvf I; fi'muwm

rblfr ~rfrmfrl!.u~•u'h pbn"ir•J•utlrnfiltru"ir Jb,}mfiJJtiL"ir(!, r..uuo"irbl"" 25 

qq/uu2-fr, V=0,5 d'jtlpl1. wf'UI'fnL{tiJw'iJ 'lb"i.J!n<J: 

tPnpd.hrfrs r.wuurwur.l_•uJ I; 'htub, "{' "'n'l"'.um"ir n<'hb'iJn,_J I; 

"ir'{wqw'f"<J"ir .!.uz .u1'h 'lb"i~"LJ, bpp fr"ir,e(! Jfu'{tu.l 1;, fruit lnL'fnL"ir(! 

"1.' !},._,,L'h/r 'h'{'u'lw'l,,_!'iJ .!•uz utb'lfr I; ,,_'iJb'hnt..! "'l'i. 'lb"l.[!"•J, 

f:.rp 'iJ.u Jfu.l_wJ /_; f.. z•fr.l_n<J I; dpt'{.uJ "ft1'f"fWUl, f.Lutt '1-npJ'iJw

""'frnrb'iJ t>wuurwm'{wJ I; k f.tu.! WU[wm.uufu.u"ir "irnr.! wl"irbpn'{ "irwfu•"

mbu</.utt I; ("irnp.!.ul BH513-48) '{tuu'h"irbrfr Jfum.!l! !.. .!furuJb'l

,r,._.r (! "IUUIIUf'bl Jfr'htb Hll=321-415 ~wrttrn•fJ JIILhf!, b [Jb mb

IJIU"Uif'IU{' i.'bzuLJf! JbJ I; 2 qq lutf2-fr91 
'lnblft l."<fnt"irfts '{mu"ir"irbr flb~nLq k 'fJIU'[tuUJ'hmbuw~w"ir Jb .. 

.J!bfroM'iJbrnt.J zb'iJ ltfrruuu.[nt J, UlU"lliJ'iJ lf{IIU~IUbnLflJIII'iJ UI'{Jwl'iJbrm{ 

'1rw"ir~ Nfbur.J! I; q.m"irb'iJ l'"J"ir *frrwnnt{JJm'h, .j!•u'hfr nr 'lnrz }_nL

'1"'-"irfrs Uf.uurpwu~~t</w.l '{n.u'b'hbpfr f.,uJb.!wmnLfJJwJp ,,_'iJb'iJ tw"w"ir 

mnw'{bl'"fJJNL'h"irbr: ~tuu~IU"irwlfr f;, "{' '{,.w'iJ"irbrfr "'wmpwum.!w'b 

f. 111Jwp Uf.L-ur.f I; 'In p.lru'Jf''i.fr J frwl"ir "ibn.tfrm•utfr'b ""blfr 1_ nL'lm_"it{!l 

npf! "wrbtfr I; uurw'hu.l ~~~~.t /f>brfrmwtfr'h "n.blfr l."<'fm:_'iJfr lf'"'9nt9Pl. 
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·:. 

O'f~»~'bl.rfr. ~-r~rn•filtn•"iif! "'burp (- tfr~fr' H sd::156 ·- 222 ,..,G 
J,.,'j,'j,£,.mJz j 

Jlh,.Ju•tf.';, Jzru~,.t& l'~'I'II'~".J (- filr,)IPfiln'ln•Jfr .'l "'""".'lr/•u~ 
:f.brfttnUI/,.., UIIJf'.NI._~IItiiL('IUJnrJ O'flll~'flbrfo 'flnr'''"(IIII.'JJ,u'fl "/.f'" ,'/£ufJl 

flru'i•fr "(' O'f'"~'IIJ.,.fr J,,.?,.,~"'l''t'i.,tfill'''- 'b{' lltufr•rJ•u~ t ""'1'"'/lm"t..,~ 
p1MJ'IL J f!'~~'l'll'~t/.•u() "'J.,.Ifrtn/t .p 111b•u '/IlL fiJJuL 'I.Jr .'1 1, 111 l'~~.f!•u'fl 1111>/Ll~ 
,. ... ,.a,. t, ""./!'"'~~ l"'"' _I; ..,,,.,,..,,,.. .., ... ,.,.'J.,,~.,.p, .•• 'll,.. '• .;b,t...;_, 
,. ... ,. "r.c•'~~ ,. .. ,.a,. t ~, .. ,..,,. ... iJ1 ... ..,,., ,.,..,,Ill "'""'·P t- a, ... ~. o,• .. ft•. 
"iibpft ~'"f'~l'mfJI"'-'bl! ..,.,.;..,..,';,bl rJb,,ft'b uw t:.Jw'bfr Jnurz ),,,.J,,, ... !r· 

J,,.., Jfr'l"9"" ru-iblfr ,. ... ,.a ,, ... ,. .. ,.,.,J,, ..... ,,, .. 'J.,,.,{! ""'"''1.'1'"""1' 1:, , 
"1'"'/r,J.,,/, o'lru~';,brl! ,,., .. ,.'J,,.J 1.'1. -/r/ur"•'~~ /, ,,.~,,.,.,.,., .. 'l.l.!fr t!'~~fl•u .'lw . 

#<ILJ ~111f'11'f £'fl ~IJUif'tfb/1 

'1-r"ZJ/ut} o'l'"~'iJb,.,rJ ~bnwz'lfil•u~bpft ~lri"""""JI! "1'" /J,,',,". ! 
tfnro/nul I; '"I'~~ llm•urJI.tmfilt"' 'i.'llbrnrJ, ,.,.,'fl.p ..,,.r:.wum1.ruff ,,,.,.,,_ ; 

r.,m,.~ ,.-, '11'"2JJ,,';, Jft~".'l"'/ "'"'"91'",. z/o'~~·/w•t.p'IIJ.rrfr'il• IJ.,,u.b'l " 

"''"'.e t L?£1 ,,,,2J,,() o'l.•ut1'11J.p/r r.~n.,~"·filt·••'it';,l.rfr '"'l"tfr pw,.a,. ~ 

Jfr~nubrarnfilt"'-'~~f'• ';,1' 1111 '~~9 fill. [ill.., filt"•..,f!• +"J'f' '"rJI..pf! 1• '"II 
-tr.UI o/J.lm p filL 'IJ';,/, ('(!I 

'1-rnzJ,.,,. O'I.UI~'j,bf'(! "'tulllpruuUirJntJ 6';, 3or I. ,'jO utbtllll~lll• 

J.fr2£rlr J,,.., ... ",..,"'tfr'~~ .., .. ,.., .......... ~.,.,9 1 '1-pnzJ ... t& wo/btft , .... , 1. , 

'-bzm ~wurwrblnL (,.,J..,,. llf"'l"''""'l! J.';,filwr'frJmJ t filr~wfrln'IJ,,J. 

t.wurfr~.Utfr'i. "1£"1""' uuuu'brut"• 'fi"'IIIIUIUI~rrrJ• 

'l-f'"2J ... ~ o'lw~'i.bl'(! l.'iJfil"'l'~r/ntJ 1.';, ~bpJwtfr';, Jzau~•lw'b' 
JJrr.fw';, J. JfuwJI.'IJJ,.,~, Ufu~»JI.'lJmJfr.<J (,/..,, ~..,1',)1',./iJI"•bf! 

'f.bm,e t t/r'llft HRc=38-45 .,,,r,J,..'j,'IJ£,.,.,J, 

• o/.nUI'btu• f.rrttrr/IIII~IU""f' t'l.fil•ubbf'(' 1 r,,,,f wa 1111'~~ rue r 2.)99 

10-fr, Of"''"'l"l'tJ-rJ ... J ,.., IIIII'~~ .,~...,j.,.J, ~.,.,. l'l.fJ'"l" .f!UtU(! r,,,.,,,. 
"'"r t 1:i,81.';, 19,05, 25,4, 38,0 t.. 41,.'1 l(tf', /o'I.J'ru'b plm.'brJ.•u· 

d~~tfJJ'"';,I! r..wJ-.,11/wmwuJu•u';,wp•ur lfw'IJ,,.J t' 1HO, 2/5()(}, 6000, 

!1000 il 9500 ~q~ o/. .. ,;.~w~r..,l"'''"~,.r/nr l'lfil..,';,l.rJr ,.£,,.,t'fll.prr 

.,UI.,('IIIumrJrr•J 6';, f.b.,I.JW[ llf."'l"'•ur'~~brfr9 ("''II'".,,.~ M 1911 

16J 

ILJJnl.uw\ 19 

50 t..,J' Y7 

45 ~ 40, 50 

15 .. 10, 20 

45 ~ 10, 15, 20. 50 

1s , to, 20 t•" ns 

?;'lfilw'llbrJr '1-bm••t..,bf'f! b'llfil•"r~o/n•J £';, 'lJ.rJwlfr';, Jzw~J,.1,, 

nr"lbu'lfr ... ..,,.,r.,rJbL r.burt. l"'l ~~~~r~r,•filt,. ';,~bf'l!' 
<t-,,.,'IIM~£('1!• rJ,..,';,'bbpf! I. f.rrt"tfw~'bl.('{! • • • · HRc=40-7-50 

11-frpb.,M';,b('(! · • • • · • · · • • • • Jfr';,l.t. HRc=40 

15t875 tfu l!"'ll'"l 2.,p ... 1fr {Jfrfii£'1M'~~£rf! • Jfr';,zk H~c=45 
10, 15 k 20 llf"'l"'"'"''llbrfrs ''i.,"'f''uumrJn'l. 'll.mwtLbrl! £'11-

fil~~~r~tfmJ £';, 9,,,,..,,,.,!.., ... 9J.,';,, 

. ll.,;, .... ,.,~ 20·n<J 9"'19 t mrrfntJ ... ,.. 2'lfii 111 Ifr ,.,"' 111l'i.bpfr 

9£J },';,., 1111 ~~ ... 9J w'b frmrm {J[n'-..,(!1 

ll.rum.uw~ 20 

t<tt•mlihr~ qlanw1Ghl'~ 'JI:,,fi-,GmwJGwg..CwG j..oi'"'I'I"'Gp 

't'IP"'I~ 
1!"'111!. Jd-n4 

4.n..,'ll'lll.l' r.nln~~IJ.'llfil' 'll"',. frlt,. £r 

15,875 I 0' 15...;-0,35 . 0,2..;-o,4 0 . 2-7-0 ,6 

19,05 0,4-:-1 

25,4 
0, 2-7-0,:i 

as 0' 2-:-0,6 0,5-:-1,2 

41.3 0,2-;-0,6 

lJ• 163 



_ ft,.r"'IP"'IPS '""'""''Pbl'" r.wrlrur Z'lfJ•u'ilbrfr fiJfrf/b'lM'ilbre 
L'ilfJwr~•fnuf b'it tf'l_m"''l"'-"i.Jw'il /lim! o$"P'I"'"''""',J',..'iJ: 

§ 13. tl).ra-USU•lOP 41nlull\.81lf>lT'Lbflt> UUSI).llutuJ.ubP(!' 

'lo!"''l"'"''ilmbuw~ru'il J bpb'bw'bbrft Z'lfil"' 1"~"-"t' pn{uw'ilsndli.br~ 

'"",'1'""'/rtf."i.bre "l'""'r""'"'"-"'J b'il /r'ilt"ll"' 'l"r2 l"''l"''ilfrs, "'l'il
#fbu . t't "i"'f"f"'"'P91 CJ·brw~znnLJ b"i. 'l"f'Z l"'-'l"' 'ilpfJ d.nLt1_wJ U.u"'
'l"''ilpq'bbrr' f9n'l_"'.UIIIJ/i IU111n'l_IUhp1_'ilbr ~/rrwnt/_trLJ b'iJ tfbt} pbtt

'iJe1_wJnLfiiJ11Lh ~r"'l •/rn/r~tu"i.,'Jnd/Lbpnuft 

'9hmu,~w'il umw'il'l"'r"''ilbpn1_ e'il,_,,_'iJqwJ I; (fOCT 1055-53 ), "r 

~wpclrupbr Z'lfilw"i.br/r t_J zw~qwJ IUU1WIIbbpnt/_ wuurrzw'ilfrq"i.bre "lb"'.e 

t- a, .. t1L'il "'J"'"l""" 'l"r2 l"'-'1"'-"'frs, nrfr t:.wmltn'-filJnLh'itLre C415-
~32 l""f'IL"'frs P"'rar tfr'ilb'il, llwmffltl.rfr J w~brbunul ~-rttr,,_

f'!"''il£! eum Frfr'ilbtfr (Hn) ..,_Lm.p t- lf''ilp 170-/rs turfl.t/r' 

ll.J'il 'lbUf.p."ul, brp '"""''l'u"i./r1_e "i.wplwurbut/_wJ- I; 40 ~q-/rs· 
wtf.bt/r l./r'lbr pnpuu'ilsbt"'- t:,,..J,ur " UIUUII['u'il/rtf./r "l"'nlJUI"i.brfr Pfr

t/e J"LrlU$UI"'tt"'-(' ('ll"fli-IILJ 300-"s wtf.btfr t-1 pwf}WrliiLPJUIJp d.'ffrt 

OUUUJI[UI"'"""' JJnLu'iJbp{! ..,_burp t- b'iJfilwpfJ•f/,'iJ wJpn'l_P._IU~Wh ~~~~,j 

urb'l"'JP'il t_bp,fwJp'il Jz-~Jw'il Jp'ilt_t. Ha=321-7-429t 

p.,,._ll'""'r"-"'" t- "i.wiL wuur'lw'i,frrfbbrfr "l"'"'rwummJe MCY: 
24-48 Jn'lfrlf.Mwstf.wJ- J. 'l"i.'l"'dt. 'lrwlf.p"'""- ltwrJ-rnLfiiJwJp HB> 
217 qbrwJn'f' l."'-'1"'-'il"i.br/rs: ,..,nfJbrJfr~ Jfr.Jw"i. cfwJ,ub•u~ wurn

'l"''ilpqp wurwffltbrfr 'twrJrnLfJJnLhf!. e"''I"L'iltfwJ- t- Ha=285-429• 
••utt.J ru'il'ilhpnLJ 1 

flnL'fiiLhpf} "'.UIU1(1WIIUJt/_lllfl- 30 Ull-pf} IUt/_b{p JbJ J!UIJlnt/_ UIUm

'lWhp{bbrp t:,,.,Jwr t_hrJ'"IP'il .!zw~nLJf!. npnz 'll."lpbrnLJ pnfuw

r/r'ilt/_nLJ t- •urnwlfi,br/r ""lP"''"~"'9'1LJnt/_' 1,5 UU·pf} wql.(p frmrnL

f/JwJp: 

ll.um'l_w'ilpt/_p 'ilnpJwl ·wzfr.wUJwh$P r.wJwp IJ'"rt."f' 'ilzwi,w

~"'PlnL'il ,,'iJp 'ilrw wUJwf!Lbrfr Jbfr.,u'ilp~'"~w"i. r.ww~nLfiiJ'"'il'ilbrfr 

Jfrwub~~.tlLfiiJnLh(!t lJ.Ju ~"'"i"'~SnLf/JwJ p "ibm .p t- a'l"'bt1 "r 111wrpb[" 

wurwtll.brfr ~Uirfl-rnL[il JIILb'ilbrfr rnwrpbpnLfiiJnLhf!. HB=50-/ry pwrd.r 

ufr'il "' 
lGl 

tflnr
1
•'f'"mb '""'"'l"''ilfu{'i,brfr #fwmrw,,m,fru'il """''"r ~Pr'",._"-"'" 

b'il MCr.2, 20 h. 20X· mbuw;_w'i•ftzbrfr ,'JbJb'ilu""Jbw91"'l .,n'l

"l"'m'ilbrf!.1 fr'ilt."tb" 'i~·ut. JfmJn'l MCT.6, .J..J t. 40X "i~'l"l'"m'ilbre' 
IJ.um'l'w'b[rq'ilbrfo f}LJb'ilurmtb"'S""f ~rumwr'f"'" t' •uJ'il ,_b.,

$"'"' brp bt'ilbtn1_ •f'z{uwmtubp/t "l"'l.r,,.'b'ilbt•fr!! ..,_ ... r."''il'l•{mJ !; t. 

p•rdl' Jw2w~;.,lm'ilr~£illm'il t. 'lfrb•uJfr~w~•u'il w.!rnLfiiJ"''il' 
BbJb'iluuu/i.myJ,u'il zlipmfr 1unruLf/JnL'ilf! bzw'ilruft•l;,L.r t-, t.u.z.[fr 

wn.'ilbtn1_ Jruzfr frJ"LJlmmrbtfr Jb<hnfJtm'ile' 1J,Jb 1 >.ru,fli'ilwJ'il'fb"lu, 

WUJiuJp r.ouuuu1LfJ J"''ll 1/ 2-pf} w1_btfr l."lbm,e ~ tfr'ilpt 
l.•uu~w'ilwtfr b nr tL'lftr1_w.t 20X "l"'l"l'""'f!. ..,_Lm.p !; ltftrw

n.bt Jru'ilr "l"'JJ'w'ilbbf"''J "'2fu"'"'"'l t. l'"'r'l dl.wtJnrnLJ ,,'iJb9"'l 

"'""''l"'"'ft•f"'br·fr "l'""'r'""mJ, .. r;, r. ... .r~,., pw'i•ft "r '"l'l"'P"P wum

'l'"'ilfr{bbrfr """"-"I!. t.r•,.J' 11"'"1"-"'J- t- i.b'l.ebrfr '"n"''l'"9""'"' ,,, ... 'ii

'IP f.hmt 
20X "i"'l"lw"'P9 "lwmrwumq•u.t b. f.mJw"lmmmu{ttw'il lbpJu•-

lP"i. .!zw¥w'il h'ilpwp~qwJ . "'"""l"''ilft"-p •umwffltbrfr Jwfl!.rbup 

'I'"I'Jrn'-f/!"'bf!. "lbmp !; tf•bp HRc=5J762 ,,ut.Jw'b'llbt'"'"' U.l'il 

'lb"l$"'-J, "rr UIUf<t'lw'il{u/e "l'""'P"'"""'"'" t ;'v\ Cr. 2 /, 20 "l"'l
UfUIUihbr/rs, ~wrJrnLf/Jwb .ru·,nfilt"'"'f!. lt•urn'l I; e"''t'lr~tf.bl HRc= 

-54-60 uwr.Ju•'il'ilbr"'"' 
llfr'lfr'il pw'ilwiJmfJJwJp tUJp,uJI_.'il "l'"{"u'ilru~n'l "i"'l"i"'ur'illirfrs 

(j\-\CT·6, 45 t. 40X) wumttm'il/rtf.'ilbp "lwmrmumbtft" 'fbprlwJfr'il .!zru~mJe 
mwr1_nLJ t- WJ'il"lbu, "I' HRc=48753l U.Ju '~""i.e"'" l.u lb'lfrr•Jw.t 

40X "i"'l"l"'"'f!. o'lmw'lnrJ-1_nul t- pwr'f afuu•fnr•fut'il '"u"''l'""'/rtfbbr 

"i"'"'rwumbt'" r.,urlwr, J"L'lP Jb'i -.rp.,L.r ltu"murLt"L 'il"lwurw-

~n.[• 

•l.bn_"'"l""' "'""''lw'il/rtf.'bbre ~"'r"'l b'il "lwurru.umtf.bt #f"'l
"l"'wp dnLl"'-J,.t/_' t.Junw'l'" sbJb'iJmwJ'ilwsJw,fp ~wJ JfuJwJp: lJ.J'l· 

,_J.,,enLJ ..,_bm.p t- f!_hmrbl' sbJbburwJhWf}""'l_ Ulllln"l.UI"ilptfbbrf' 

;...,J,.p 15Jl #f"'l"i"'urf!. b. Jfwf"'l "'""''l"''ilptf.'ilbr/r r,..,J,.,p 35Jl 

llf"'l.,UIUJ(!_I 
Uw'iln{iJnL{Il J"'"i. ;.,.,,{ "'r W'l_J"'-"wll 21-nLJ pbrtf.w J b"i. 15JI b. 

35.11 "l"'l"l"'"''ilbrfr pfr.!/rw~w'il P"''l"''lr"Lp1,,'h"i.bre• pu~ "''nmuw~ 
22-lftJ' <;,,,J'il "t"'l"l"'"''ill.·rfr ,!bfuw'ilfrllw~w'il '>wu,~nL{JJnL'il'ilbrfr 9"'--

SP t'illlre' 
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ILqJntuw~ 21 ' 

'"'1"# .... ,~_. 

"''"""~i" 

flf_.J ~_.,~Ill, ~ ... 'IJf' % ... , 

1611 

3:JJ1 

-<tot.! 

c 

0,10-0,20 

0.32~0.40 

~RIInLltnL- ll.t l'"'·fil , ... 'I. 
s ~ 
3 1 

p, .. , .,.,.,._ uml,J..,'I.f 

r' ~ ""' ,i" J..,_J ... 'I. d.'IJ ... 'I. '~""'-...... 
.:. !.i '11;"11! ,..J errt.J 

~q J o[J• ~'1/J.fJ 

Mn 

0,35--0,65 

0,50-0.BO 

~..,I'"" pI;['"'-

~ ... , ,1'~"'-

f'IMfJifLJf 

8 % 

flt "'"'~"'" 

t5JI 20 40 2-i I 
3a.1 28 50 15 I 

Si 

0,17-0,37 

0,17-0,37 

UqJnLulU~ 22 

~ ... p .. pl.[t .. -
tw., -,~;.,..,_ ~"'1'1-~ ... ,~_., 

sorLJf' 
'-t"' p, ... ,i" 

o/% \•1/JJ~ 

35 5,0 

~5 3,:5 

!lnLl'"tfr'i. "l"'l"l,.m'i.hpfr ru4_htfr tfrn.J>r '1-fr'i.wJM•u~w'i. UI.J'rm~ 

{tJ!'u'i. "l'urnf.wnn4_ ~wrJrll<{tJ tw'i. hnrJ w'uhre 'lr-'i.s r:,,.J wr /Jwrn'l 

b'j, [p'j,f.l wrJbtfr 9ruJr' sb.J'b'i.UJwf'j,"'fJ""'J WUUI'!Uibfr'[hhrfr t;wJwr' 

HRc=4J-55 J.. .J'/IIIJouJ'i.hrfr t:.w.J'rur' Hl{c=40-48r 

§ 14. !!UIIIU "t,IJ.IJ'tJ bP 

?otn•'l'""''i.urhuw~w'i. Jh.eb'uw'i.hrm.J ltfrrumr/n'l_ 'l""iw'i.w~'i.bf'l! 
lllwrpbp "f"'/Jw'lJ'i.bpn<J b'i, wzfuwuriiWt flrnz 'fb"i.J>hrn<J hp1u'i.,e 

IJrn•.J' L'i. · u~ntuurfr~ 'lb/fmpJ'w9 frw'i.hr, "r"2 '1-b"l.J>I-.rn<ffb l;l '1m'i.4_n<J 

b'i. ""'j, ,J Mw~ru'i. pbn'i.4_ ,.J nL{J !"L 'il'i.h rl> w 'l'lb 9"'-{J l"''j, "',,{,; 

U.1-u r,,,tn~w'i.frz'IILpn4_ 'lt"•'l'"'-"'utnburu~w'i. Jbeli'uw'i.l-.rfr 'l""l'"~wtr 

'i.hrl! umnp~~tpwJ-,,'j,4_,.,_J l.h br~"'- fr•Jpfrt 

Vr't"'- Ju.!pfr 'l""lw'i.,~'i.hr'i. tt, 1-.rp t•urfr mpu•J,,'Ifrttf!. ~ 6 

UU1 un4_nrwp•ur Ufwmrutum4_nLJ /-.'j, n1 Jtur~~~~~fr '1_11UfUI'iJW~111Jfr'i. 

1G6 

l'-~fry• Ubuuu'lfr ,J_J/ulfrw/1"'"' pw'lw'lr"•/Jtn<'il(! f.wumwuu/_nul!; l"'l'l! 

"'""'rwumn'l 'fnpJwrw'il{• ~"'I.J'frs' ~wfru{wJ l'"rfr J_wif.Lrfr9 I. wJ'~ · 
riup1 ... i.fr9 , ·l!'j,'f nrmJ Ju•un.hqmtt,J_J'i.hrfr "'.wrn.hw~m-Pt"'-"'l! t"lbm.p -

t; tfr'i.fr ,;qblfr' 

Ud-nt.Jp · • 

:bnaf>r•f' 

,,~_.u ...... . ... . . .. 

- {1,04:>%-h 

_ o,Ot5%-f_.u 

0,3%·/>s 

·Ut" uum'i.w'll;,9'fwa t•urf!• nr 'i.w{uwmhm/_m.J I; uwnl!. 4_fr-6.w~-.. 
~,.u/ 'l""'w'i.ou~'i.br •frw[Jw[tlbtn• r,,,.J,,r, 'Ibn. "'.'uutptuuur.J'm'i. "'.rn

yhum.J' b'i.(iJwp~4_m.J' !; p__bt•Jwtfr'i. J;•u~Jw'i.' "'."''-"h'i.m>~•4_nr.J'ru'iu 
tfJwUI{"i"'ur4_u•a 'l_ ·""lw'i.w~'ilhrc Jfu.J'w'i. 1_b'i. bh[ilwr~•fm.J', P-'"!9 

w'i.'UfWtJ'tu'iJ "f.hUII_J t .J'jutii.J'h'J.J'4_h'iJ' 280-350° "f.'"IJ'w'i.'iJhrm . .J'I 

O'Juw.!h'IJ,..,Jl! w'i.t:.ruulhzm I; 'i.hr.J>fr'i. t"'r"'":JLI-.rl! 4_lir•ushht"• . J.. 

'l""'.w'iJ,.~fr ~nwd.'lw~•uhn•filt"''j, b. f.wJ-b.J'wuuu~•u'i.n•filtw'i. uwt:.Jru'i.-

'hhrf! pwrd.rwy'i.btn• t:.w.J'wr: 
. lf{uw.J',h,_JJ..,'i, lhhfJwr~r[wa 'l""'.w'i.w~'i. •uz/JJmmttJ'i.,efr l''i.fiJw!J~ 

.j!;,.J ~·urn,_- (; urwl ..,'bpn .. llw"'rhJfr llhws"P'I'"IP'i. '1Mfmr.J'w9pw-
- ' . . ' 

'i.hr, nrn'i..p ~/uwJuurb'i. 
0 

'I_U"f.UI'j,UI/ffr wz{utuUJW'j,I_J" phntJ/Jf!l 

"lfJu,...Ib,_J4_wJ •''l""'.w'bw~f! h~wmhtfr fli.wynr'fw~~'j, 'lbtf>nr-

,f,sfrm'i.brr z_fr uiwlpu1 
Ufr'ilz_li 8 tflf ' ~nr•uJw'ld-n4_ l"'rPfJ 'l""'."'';,,.,~'i.bp "'.'"mrwuinl.t"• 

r:,,.,Jwr ~·u.r"'l t- q'fuH"'f"rJ4_bt 'i,,..t.. 65[ "i"'l"'.w'-"1!' U.1u ?-b~iil!',.,f 
'I_UUfW'iJUI~{! •"fb,;,.p t bJifilwr~"-" 1fju.J'w'i.1 65[ "l"'l"f.UI;,{! ur'w'rp.hr

</_uLJ I; 'pwpd.r w.J'rinfiltwJ'p., uuuud.p••~w'i. tun/. f.wur~•,.fJtn•'i.'iJhpmb 
p.Uipd.r f[wp•)p,.•fJtwJp I. t-4_ JJu•fn<.J' (; t"•'lmJ: 

U.'lt",•uw~ 23~m.J phr•Jwa I; '"1'1 "'."'l"'.'ump ,e~Jfrw~ru'i. p.w-

'I_W'Ir"•{tJ !".'i.e• 

ILrunLUui~ 23 

fl[>Jf_.tu4:w, l'"''l"''fl'"t.fiiJ"L"-1! %%-no{ 

s p Cr \ . Ni 

c Mn Si 

fh wo{btJ. 

0.6-0. 710,9.-1,:.!1 0,12-0,371 0,045 0,04 0,3 0~3 

111'1; 



8 lflf-/rs ~~'ofht/r UJ('UIIfW'f/rJ- nt.'itbsn'l_ [W('/r9 'f.U"f.IU'j,UI~'ftbp 

"''uonpwumhtrrL r.uulwp 'itrrp/rs o'l"'w'l"l'J-ofnul f 65f "'"'l"f.W"'I!• 

uw~wJ'it '"l" 'lh"f.J!-"',/ 'l.u"'w'itw~{! "'.hmJ!- (- h'itflwr~of/r £. .!fu.!w'it b.. 
Jfuw.Jh.,.JJw'it, e'it'l "I'"'" J fu•u.!b'I_J'.! w'it lbr.! wuur/r(,.w'it'ithre r,,.,y 
urwmo[m.! b'it ~·u/uo[mJ 'l""f.w'itw~/r "f.wrw•fh.,p'itbr/rs• flrJ!-w'it J'h~ 

t lf_U"f.IU'j,IU~/r lwr/r Ul('lu,/w'l/rJ-f!t WJ'it.j!_w'it pwrar "f.htn.j!_ t t/r'it/r 
Jfuw,//z'f,/ ,/w'j, lbp.Jwum/r(,.,.,'j,{! f. 1 f,J.,uf.tupmp, WJ'j,.j!_IU'j, wofbt/r 9wJ-r 

lft/r'it/r 'l""i ... 'itw~/r ~wrJ-rn"fiJnt.'itf!: 8712 .I.I urrw.!m'lJ-rro[ lwrhr/r 

lf,..rJ-rnt.fiJrrt.'itf! t"f.b"'J!- t t/r'it/r HRr=48-/r!J pwrar, f>w~wnw~ 'lh"f.

J!-"t..! mzluw u•w'it.j!_/rt 'itn'-J'it/ru~ tfrnrJ."'r~.!w'it J,.,.J,u'itw~, 'l.""f.w'itw~e 

lfwrn'l t- ~nont•ofbl' 
CJ.JnL'I_W m'itmhuw~w'it .!ho~h'itwz/r'itnL{tiJw'it .1/r'it/rumrnt.fiJJw'it BH 

522-49 'itrrr.!"'t"of r.wutnwuro[w6 h'it 'l""f.w'ittu~wJ/r'it lwr/r r.wzof••n

J!_tuJ/r'it (wptrt.f!l.hre' ~:u/r•o[w6 lwr/r mpw.!w'lJ/r!J I. 'l""lw'itw~/r ofr•u 

uul'l"'l phn.'ito[w6tr'-fllw'it p'itn'-Jfl/rs• 11.1'1 "'oflwt'itbpf! phrofwJ- b'it w'l

J"t.uw~ 24-trL.!: 

ll.runLuw~ 24 
9.uUJwliw~wJ~G tW[I~ liwz~wn.I!WJ~G tW(lnLdlibl'~ 

~w:_1_wn.ewJfo, l"'t'"'-.!1! {w21"""-I'"'Jfo, l"'l'"'-JI'' 

"L"l'.J ... ., '~"UJ.e"'-.J' ..... .~ ... ., 'lls"ll'"'-.! 

(wp/_o "'l'"'- 't ~q/dJ ~qiJJ2 

.!"''1:" ... I!. 
.rd ""'""""~"'- 'lfo ,u..ff_ol,w- .......... f_o~-- 'lfo.,..,.!foitu.-

~ ... ., pis,.. 'fie_- ~ ... , plrn.,l!- ~ ... , pis .. ,(!- .twlo plz ... ,1_w· 
o(.,.d-, .. p,u, " ...... , .. p, .... ., <[wd-llt.f/1'•'-'fl ....... p,,.__, 

0,3-0,g 95 50 110 65 

1-2 85 45 100 60 

2,3-2,8 15 40 1 90 55 

3-4 65 35 . so 45 

4,5-6 60 30 1 90 40 

7-14 60 

I 30 ~ - -
l 

7-14 lid' urr•u.!'l6rro[ lwr/r f>w.!wr l>wzo[umJ!-wJ/r'it lwrndll.bre 

mrtJ.;.,d b'it .1/r•.!w'it l.'itfl•ur~tJ.wJ lwl'/r r.w.J'"l'' 7-8 uu mpw.tw-' 

168 

-fdm/. "f.wmb'itmwofnrtJ.w6 lwrhr/r r..u.!wr 'lbnl.u r,,.,:_o[•un.J!-wl/r'it lw

pm.11Lhpf! l_h'j, r.wumwtno[w61 UIU~UI~'j, 'itpw'it.j!_ ~(/r'ith'it IU'I_JRLUUI~ 24-nt..! 

"ilz"-u.d/rs swar: 
!J.u"f.w'itw~'itbr/r I. 'l""f.w'it'ithp/r "f.wmptuum.J,.,'j, r,,.,,J wr1 P"'9/r 

ilztJ.w6/rs• ~"rwntJ.nt..! h'it 'itwl. [1-ll, 55fC, 55C2, 60C2, OBC "

B .twr~w'itbp/r Rf"'l"f.,.,.,.'itbre"': 
Utnnr£. '"'11"'-"w~ 25-n,_.J pbr•{nL.! t 'lJ"L'I_Won'itmbuw~w'it .Jk-

J!_h'it.,'bhr/r t._ 'l"ra/rJ!-'hhr/r lkr•f,.,J/r'it .!z•u~.!w'it b'it(Jwr~of"'l '~-'""'"l
ilhr/1 f!'j,'l-f,IU'j,('UI!JIUJ- '/IUUW~Uif''f"'-"f!' f!UUI ,_butlll('j,/,('/r wz/uwmuJ'il.j!_/r 

.,~~~ 1.1 ,."b'ithr "' 

* 'J.rw'fls .Jw .. ~'t. ml.'ll.ft .... p, .... .,,,.l' m/1.,' Jl. E. OMeJibllHOil H 11. n. 
Pa6HriOBHq -CnpaBOqlmK 110 MarepHaJiaM ;leTaJieH cei!bCKoxo:;niicrReHifbi"-

MalllHH, M.ammJ, 19~-l: 
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