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P'bwtuu/_wll'brfw r.rulllwurw~mpwpn._.tt! _&. wp'_'urlll'l~l~~ 

f'fw 'lf'Uif'pfww!JnL,/(! ,/IH} 'hzw'bw~IILfJJn~l, Jf~f,/lf, tfti'f'"irfJ 'ii'".:. ~ .. 
u"'ltw'b "l"'r.,.,'i,t.'i,bre pw'[wp.U{rfltm., . Lp111 · ftl.i&/1~.-L-+'at~ ' 
UlnL('W~w'i, ,/ W~Uif''JIU~f! pw('A('IIII6"i,aln~ k ' ~~~i!',rlf'J!:Utfllf. ,;~ :' .1 

,./wmfiltnr.'be 'l;;,I''I"'Q'b6LnL f"t',}mJt .. ·· : - -~: · · 

J!n~.r'b o7urwqnpd.J.~,_,r I; Ju'!l!~! . ,~,J,uaP.tiJ.L!I._'l~lft'K 
-~wrfw,e'bbrfr• 'll"Ltzw,'btnbuwl(w'b ~J,t,.,~;ftbpfr\ t.rlttrr~ ,,_ 1lfft~ · 
t.trffwb'bfw~ "'w'.w'b2.'ilbre pUI.J.wr~jtbJ.~ · . t,'!,;,),,.,z.;.~jr.l.-.,.1',;~ . 
~arft ab~t.'bwp~nLfltn'-'b'bbrfr• .tb~~.,ft~('Jr~ ~f(~~l;--~f 
.iflbr,e'ilbre .J.Irrw.! 2."'~"l"'- . 6 '-piJkt:.'iilliJJ~ . ~l~~i- -~,_ · ,.~~~.( 
~"'-1'1! ~b'b'Jw'bw~w'b n.: .pnr.uwJc,.'b: opi)f!tfi_~~f.. . ·: _, . J'!i~~fr- _ 
pw'l_~UI!JIIL!J,l_ ,/ wu'b 1;, Oflllillflltt~'[nL(J , •rfl. ·-~- :;,P,.,.,;.···ft. , 
/,_ fl"'-'lUINJ'iJUJbuw~~'iJ 1UplnU1'Jp/.L{i1 Jw:'ir ''#R[nr :..YJ.fi84Rfl6r ~~~~
U'btJ- IJw'bw~nr.Pt•.!p - 1.."'-1' . ( ~"1,;,~._;, , J'i#t~~.t{~jr• "141(_ 
w'buuo~'bwU(wr.;,,_fJJwft .!bt,t ... . _: _· , . ·_. : . , .. . 

J!r" ,r.,,wlt~~,~r..Y,n~.tl! ~*r.f{jiJ· t ·{r'ti,pi4f•tJil~L ll 
t_piii,/UIUIIII~W('W(',/UI'j, 'Jf!tnlJiflJl ': -' )>::.'·' - <: •• ·. -~ . •· : : • 

. . . . . ," " . ' .\ . ' . ' 

~p•pp~mgat.~J! tl'ifl,_ftin·~ .. \ (~if!'t!'~l!l!.tfi~Ji -~;. · 
mbJ t I nr'4 .,,.if4ml•UI 1: •i/ifii . -c-~·.JpiiJ•tikr ~ iJo;.;,.,: 

. tin1.r~f mhp,,l,t.pJjwdi i/.r"' t•tl~'. irwlirr ,;~,,HI#: v-· 
.! aun-!t"'l'"'l'"'-~f!t . · . ,.,:_-. ' 

- Jtf."'r'lr"'!l.r .. ~ · '"~' .. t- . ~f!"'"'*'•trl,rtfv': . .,,i ~,.. 
,,., w 1'':"~"'-fl I ,~'i/i;hl'f! , i./t.,fl/l:j!: 01fln~'l"P.6bt} p'it'J,tiiiflf~· 
w'bwu'biM"'wr.nLfiiJ111'41 · •ltfll....,.,.,.,t,.Jt( -~JrA'wp+'ftllt'/r: .~...., 

r)~l.pf! iJ'n.J. f"'"-"'~~r(!-;; Jtf.l!f~· -"•lt} flf~iilf.I.Jrft ~, ..... p 



,. 
U"fUll'.,mfht m'br..pmcll;zur J!m'iJUJ~IILP JU1,r p pmrarnrw~ r.r""-' 

;'hwpw.Jnpp'h 1..w.Jr 'iJ.f.w'l.w'l"'-l'iJ p'iJJ!'iJmpclh 1.!"4.' 
~wurnL~ "'-2.w'lf"'-fr11"'-"' "'.hur.J! t 'fwpa'hbt uhtmlft~ Zl!P., 

'lwiJ~bpnLd 'furbr/.117_ pbw~wr/.WJrbrfr 2_f1Ud UJUIUI~UifWfd w'il 

'ilwfuwlfttJ'w'h .Jrw: ~wlwumw'hf! "'.wurflw'iJnul t" uhJutlfrlf zl!.r~ 
'lw'h'hbpp'il• urbpfrurnppwJfr Jb,} J'u111nt1f ( IJphw'h, /,b'ilfr'ilw~w'h, 
U."'.wpwt, U.p(Jfr~· U.zrnwp•u~. ll.purwzwur, Ulrwt, 1;2.Jfrwttp'h, 

1.,n~urhJphpJw'il, 'l,uu[,u'h £. WJL'h} uhJuJp~nL{JJnL*iJf!. 8 pwf[ b 

J'"~ tltwswJ ,/wun,_J' 7 pwlL' 
1.wfuw1fJJw'h clwtfw'hw~ "'.bur.J! l; bw/uwurbubl l'.,wurnr./1 

'hnpJ'wilhpnr/. ( CHun 11-A· 12-62) uwr..J'w'iJ.Jrutl J'pr_nsw

,._n,_tltbp, npUf.h"'l.P l'.,'ilwrw.Jnr Lf'*iJp hr~rwzwrclfr clwJ'w'iJw~ 
p*iJw~l"'-fillw'hf!, wpurw'lfw~w'h alm'ilwp~"'-PI"'-"'"'hrJr*iJ, Jr'ilt"'.b" 

iJw£. wnw2.w9w6 f.p'l/.;f.'ilbpf!. f.wb'f9~btn'- l'.,wJ' wp w'b/uwtfrw'ii 2."' p 

J ... uru•~wpmph£1 
JlpwJ'wurw~wpwpJ' w'h ftr*iJ'lfrl''ilhpf!. r..wln'lm[iiJwJp L"'--

.tbl"'- r..wJ'wp P"L"P "ff"9bu'bhpf!. ( 2.r/r l!'b'ln'-'bhte• pwpArws

'iJbll!.' tfw.QphLf!• tfrnfr•"''ll'blf!' "'.wr.."fw'ilhtl! £. pwzfubll!) LrfrrJ. 

Uf.b'"J! l; Jb.Qbbwfw9'hbt lP''"'-'l'ilbpfr ~"'""'-9,/w'iJ JfrlnsnrJ.: 
!lwtfrw'lwb9 ~rupknp t" i.w£. w'iJuru*iJwUf.wl\w~w'iJ lf>bpJ'w-

'iJbrJr r_pwJ'wurw~wpwpJw'il J'h.j!_b'iJwJ"'9"'-J'f!, npp z'iinpl'.,p.J 

'i1Uf.wuurw4.nr Uf."'lJw'b'ilbp hi. uurb'lJ.fn,_tl 'hpm'il9 "f,..r.,..,_w'iJ

,r,..'iJ, u,.,'ilfrurwpw~UI*iJwl'.,fr'lfrb*iJp~ Uf.WJJ'w'il'iJbrfr purphlwqJw'il 

r..wJwp• pwpapw*iJn,_J l; ~b'il'lw'i.Jr'ilhpp J'(Jhpwm4.nifJI"'-"'f!' 

'lnqbpp ~w(J'ilwmqmfr11"'-'il'il wrJ.htw'iJmJ l; ll}-18 OJownq, 

J!-wzf!' 3-5 Ofo-ml, fun'lhrf' J!-wzf!' 14-18 °/owntf.• nt[uwp'iJbrfr 

Pr'lfr .j!_WbW~f!· 10 °/o-"''' 'l'lWLP twfnq P"'f'arw'iJ:ILJ t wz~ 
prwmw'iJJ!_fr wpurW'ff"'lw~w*iJn,_{J J"' 'iJI!.: 

U.'iJpwtfwrwr uwtfwurw~wrwrJ'wb 'lbUf.J!"'J' w1_ht•u*iJn,_J -

t Jwn~w'ils h.. 4b*iJ'lwtfr'ilbpfr r..fr4_w'il'lmfJI"''h'iJbrJ• (J/rrll!• Jw

r..w 
9
mp l"'-*iJi! , frl"'".,r t ~b'iJ'~w"' fr~b rfr .t[il hrwur1 ,.._p1,,_*iJi!, 

1_wurw'iln,_J' hi. p'hw4wr/.wJpbrJr uw'iJpmwpw~w'il~l'.,p'fph'iJH Uf.wr 

J'w'il'iJbpf!• 'lcl.f.wpwbn,_J £. l'.,wl.w[u w'iJI'.,'ilwpp'il l; 'lwn'iln,_J wp- . 

mw'fp~'~'-fill"''iJ qwr'lw9'"-Jl!' 5 



/lf,w~w'[wlrbr/r 1._ w~wuf.w"iw-'w~w~ 1/>brJ'w~hr/r uw

.!wurwltwrwr.twf., /rf.l_"fbu f.wl._ wrnurwywJrhr/r t_rwrp/r.:Ug
,,., "bllfw"'w~n'[ UU/,U.m_J' wn. 1-f! f.m_'b1wr/r 196:5 f!l· 

Of11t•f"l',}"-bt b'i.i 145733 fun'ln1w~wrJnr, 448000 f.nrwf.,.,t/r'b 

tf'-'"f'""r /, 67040 ~/r[mf£urr f!f.'fl:,w'iJmr br~wf'nLfJJwJ'p 

tr""L'J.""r' 
lJ.n,.,tJr~- f.'iJ'lwJ'Iw~nL.! (1966-1970 f!Jfil·} 'i.iwfuwmbu-

'[nL.! t" t.rwJ'wurw~wrwrnLJ'f! J'bl!bf.wJwg'iibt 90 r.w'lwr flbr

.!w'iihrnLJ' 1._ t_f'Wf'ppws'iJb[ /jQ .!Jrt/rn'iJ -'b~urwr IUf'tiUlW"WJf'• 

"I'P -'wJ'wr "ib"'-1! t" f.nrwurbl 120000 f.nrwurw'iigJ!• ~wnnL

gh[ 60000 f.nrw'iiwtfr'ii trf.nr "- 80000 ~frlnJ'hurr f!'i.i'lt.wf.nLr 

/;l'~wrtr<fllw.! p 'll"ulw~wf. t_rJ' nLil_tbrt 

tbr~w~mJ'u funznr h'[p_hrw1trf' wf.UiunLf.f.hr/r f/>br,/,.,. 

tbrnLJ' J'hJ!b~wi'"9J'w~ J/rp_/r~ J',u~wr'l,.,~l! ~w'l""'" t 47 

urn~nut ll.nUI'l./r~- t.f.'I"'"I-~"'-J' b~»/uu>~nhu1m,/ t funznr b'l

J_hrw'[nr Ul~wum~'i,bf'fr , /un'l_bf'lr f/>hrJ'w~bf'nL,/ ff'wJwurw• 

~wrwrn<,/[! J'h.J!b~w1w9~bl 100 urnltnun'[t 

f.f.w~w1wtr"rlr'i, t_nLf' ,/wurw~wrwf'£[11< 1._ wrnuuurfLUJf'/,f'f! 

tf'IUfppwgf.hiiiL lfLI['[n<f!JJwJ'p ,/uJ wzfuwurw'i,J!'iJbr /,~ ~w

llfWf'Y£[ Un11nnw~w~ ~wluruurw~m_ ,/, l!Jr~t[,_ un1bmw~w~ ~wr
'fbrJr f.wuurwu.,_,/ I! t_rwJwurwllwrwrnuf I! [ufruur w~J'[u/r(t1urr 

1fr&.w~/_r J'bt_ t- b'lbl' !i!r""'-'l'iibr/r J!rt._ns""- ,.,tpw1wt•wf' .e•u

t.:u~mf!ltwJ'p 1.."'-£' b~ uu.wsht br"-w~ J!W'L,.,J!l! £. br~w{JnL
'lwlfr~ 12 ~wJ-rw'ii~br' 

1898- 190/J f11UI~W~~/i('/r~• br~w£ilnL'[ttL ~UIILIIL9J'tu~ 

~w"!,.,~gnLf!JJwJ'p. ~wlwl'4fl~'iibrJrt p_nLr J'wmw~wt•wrbl''L t.w

, J'tur ~wn.nrs1wd 12 "'"-1!1' P.r""''l<;,br/rs (~r/r f!'b'lt.w~mr 
t}w{uu[! ~w'l,/bt t- 40 tNP\) Ofm1bl b'i, ~~~~"- ~wlwt•wf.wd'bt'A 

36 p~w~wyw1rbr' 
1909-1912 fJP· t!~fJwsl!mJ l""lm~b 2/'J0-12J u\1 

urrwJ'w'fJr,j IIL~bsn'l /un'l_n1w~tbr/r,'J ~Wittllgr/tlfJ Urhw~/r 

tf'./nL7_(! IJf!f'fu•piiL['"'[ (~bf'~'"JnLJ' u "IJLU{iJ~iii'[P/"' f') ~ni_r/_wJ 

w'I.P-J"Lf''iibr/r P.."Lf'f! ( 1!~'1"'""~!! 25 tftlpq) J'wmw~wrwrbL t-
9 tr-pwzfu/rJ. ~bmbr/r' 

lf JlfLU p'iJw~w4wtrbttfr IU'l_'fwp"iJw~l_lllfilJIIL'i,'iJ O'fUILU'flf r· 

Jbl t- .,burbrfr• tpwJpwptbrfr• ,,,,Jiu~ trwtsl!UrJr• p_rt.nr-

6 

tbrfr• pflw~w~ w'I_I'/"Lf~hrfr• l!Jwf.rfr'l~brfr I. f.wb.wfu Att.wlfr 

trbrl!' flf,w~wywlrbrJr 'l'I,.,LP ""'"/! ,!Jr o/.!wtJr ~frLn
J'burrml l:,bnnL t- 'fUt'i.irJbt t.rlr W'lPI"'r"'brJrs• nrnf.g J'bJ 

J'wufr (-'wm~w"ibu J'w~brbuwllr~ ll'brfr) nrw~e zwur gwtlr t 
b'lbl. p_mr'ii O'fUJW'l"r,jbl b'i.i wnwts Jwl!rbtm• P'"9WILIIL

fiJwJ'p Ulnw'i.iAJr'il 'lb"il!brJr • brp '"/"' :f>frturr1ht t r.wum<~ 
.ewrbrfr ( 'l""'"rfr) J'frl"9""-' !i!r'""'""'"''t'"r'"rm J'e f.uun~w
"ibu '1J'iwr t b,_bl AJ'nLU'i.if!l IJb'l_UIIfUJ"WJ, sLUJr nrw~/r r_rbr 

OfU1Wft1 rd-b[(! pf.w~l_nLfJJW~ .twr..wgnLfJJwfl 1._ UurwJ'n .f_!UW-w'l_/r

J!LUI/r~ -'JrtJLU'i.i'l-nL/1 tm"i."i.br/r "''"l''"d-J' "'"' f.JrJ'"i.w~w'i.i Uf'"urCuun
'iibrJrs J'b~~ t- b'lbl1 

Un1burw~wt /rzfuwtmfJtw"i. mwr/r'iibrJr~ t.wtrwUfburnL/!Jni

'iinLJ' ~wttntSrfbl bt f.wf'J11L('/r9 "'Ybtfr ,/b,J- 1._ t/r"J.!f' lf',/"u["i.br, 

- "l'"t-1! pwrJ.rnrw~ w'IPJ"Lrtbrfr t.rbrn'[ '""iwr.n1nLJ' bt f.wr

J"Lrwafnr J!U''fw,etbrJr ,_ ~nturturbunLf!JJnLttbrJr, un'[/un,_tbr/r• 

w'i.iLUu'iJLU"iwf.w+wt f/>brJ'wtbrJr· wr !nW'lfW~wt Abn'bwr~"'-
fl JnL"ii'iibrfr: 

r,wnnLg1wJ 3o uJ'nL'l_'iibr uUfwuwr~ntJ' ~bt tnwut1w~ 
p'iJw~w1wJrbr 1._ "" J!wtfr 2_f'2_wttbr• WJUUfbu, or/r'f.w~, ll.r
UIW2_Uiurfr t_rJ'nt'll! 11'"Y wUfwl>n1n<J' t ll.rurwzwurfr, l;..,t.,<J

Jwitp 1._ '{b'fttL 2_('t_wftftbf'fr 80, brfLw'f.Jr t_rJ'nL'ft/,(1(!\ 26, /;'l_• 
,/frLUJtJr t.r" "'-'ll!' 32, fi1'wt/r"i./r t_{'J' "L'lf!' 16, U!._wf.Jr t_rJ' n<'l_f!' 

10, ll.tw1br'l"L t.r""L'lf!' 10, ll.zmwrw~/r P.r""L'lf!' li p'iiw~ 
~w'[wJr "- wJL"i.t lfbJ!b~wJweJ'wit t btfiwr~'i,ul ~wb LUtLUu

'iiw"iUJ-'UJ~w'i.i f/>brJ'wtbr/r t_rwJ' wUJLU~UJrwrntdf!' IJnlm'hurb

unLfiiJ"Lititbrfr IL unrJfrm'l~brJr UJitwutw"''wf.w~wt fbrJw'i.ib-

1'"'" ~n'[brfr 45 %-l! Ut"iwt.nr/_'[wd- (- -rJ.m,Jwm fuJne'iib-

1'"1 I 

ll.ttUJp_/r~w UJwrJr~brJr l!~f/wg,end JJ,J mz[uU/mwit-1! t 
~LUurwr1btnL fr'iit"ibu p'h"'~w1wtrbrJr t.r'"" UJUJUI~-r-r" LU"i., 

UJ/'f.Ufbu f"t wrnurw1wJt'bf'p t_rUJ{'ppwgJ'wt nL'f_'fnLfiJJ"'J'/fl 



.9-PUUfiiUrl-OI>lTI! P."U~U'lU.SPbPOI>lf btt. 
u.rnsutt.usrbrflfllf 

.9.PilUfiiii.IHfU. 'b bOI'IfU. 'bbP(! 

JlpwJ wmw~wpwpJ w'h iL 2_pWf•pfrwoJw'h ufrumbJ'hbp 

'hw/uw'lJblnL, ~wnmotf"'J,e'hbpf!. b.frzm mb'l"'P"'2.fr.btnt• 1_w~ 

+'rf!. nrnzb£11L f,wJwr wJb'hfro WILUI2_ "/.biii.J! t' frJw'iJW[ U"/.W

nn'f'iJbpfr'iJ mptfn'l ufr ,ew'hw~l!.' 'trw r.wJwp ppwu"'.wnn7~ 

'hbpfr ~wqJfr b. .J!w'hw~fr qbpwpbpJWL "'.bm,e t' nL'hb'hwl Ulf!.t/~ · 

I"'L'hbpz 
fl'hw~wqwJpbpz1LJ r_nLp'h oqmw'fnpJqmJ t' urwpphp 

'h"'.wmw~'hbrfr r.wJ wpt 11 w~wl'h ufr Jwfuubrfr r.fr.t'hw~w'h 

Jwul!. ~wrhtfr t' pwrlw'hbt bph,e fr.Jpfrz 

1 . luJbtm, m'hmbuw·~b'how'lwlfr'h Jwfr.ubp , npn'h,e mb~ 

'ffr b'iJ IILbb'hnLJ p'iJw~btfr; ~nJ11LiJIU[ zb'h,ebp11LJ h p'hw~w

"""Jr"rmJ' t/_tn'lno'hbpf!. L'i.w'hwtm m ~w'h;,t m'h~wp~'hbpf!. 
2_{'b[nL JwJ w'bw~l 

2. Upurw'lfrw~w'h Jwfr.ubp, npn'h,e mb'lfr b'h .nL'hb'hnLJ 

abn'hwp~ntf1 Jnt'iJ'hbpnLJ' W('UIW'f('W'h.J!fr wptnw'fpJw'b "/.rn~ 

9/,umJz 

9. ~r'lbt.'hbp r.w'h'ls'hbtnL r.wJwp ~wmwpqn'l Jwfr.ubpz 

~pmu'llmatlwli linplf'm ~nttfmJ t ufr WJ'h ,ew'hW~f!.> · 

np'h Oftllw'fnpdnLJ t' u"'.wnn'll!. Jb~ opnLJ ~wJ dw/uuqllLJ t' 
wpurw'lrw"i.,efr JMt Jfrwtfnrfr "'l'"'"''lrJw'h qpwz 

u W (''I IlL U "/. IU ft IU d 1_ r" .(! 1U 'h IU ~ f!. ~tu/lll/_Wd t tjfr~ 
'lP"l"'lfrw~w'h "'.wt.w'hr_fro, z.b'h,ebpfr pwpb~wr'lnLfiJw'b wuurfr

b.w'hfro• r_rJnL'J.fr II. ~"J"L'J.nL 9"''hobrfr wn~wJntPJnL'hfro• P)-tt'-
8 

;.mfllw't 'hlmfilw~w'h~~mlmnLpw~w'h Jw~"'P'I"'~P9 nL u ... 'hfr~ 
mwput~w'b tfpbw~fr9• 'f"''lP wn.~wJnLfiJm.'hfr9 /,. ~lfrJtuJW~w'b 

"'."'IJw'h'hbrfroz Ubr br~rnLJ p'h"'~tmfiJw'h 'hJmf1w~w'h~~ml~ 
umLpw~w'h J w~wr'l"'~fr pwp~pw0Jw'h, p_rJnu1'hbpfr, ~n Jnulfr~ 

'hbpfr nL 'f"''lwJwmw~wpwpJw'h ow'hobrfr ~WnntoJw'b f,/,111 

t_pwu"'.wnJ w'h ,ew'hw~'h w'hf!.'h'ff,WUI wb.mJ /;t 

JlpwJ IUUIIU~WpwpJwfl fL r_pwppfrwsJ w'b ~WnnLotfwJ,e~ 

'hbpfr Jfrp_nontf t_rfr ,ew'hW~f!. nrnzbtnt f,wJwp bJ'hnLJ b'h t_rtu

U"/.wn.Jw'b r.wztfwr~wJfr'h 'hnpJw'hbrfr Jbt)nL{iJm'hfrs: 

Jlpwu"'.w'LJw'h r.wz.qwp~wJfr'h 'hnpJw'hbl'l!. uwt.J w'hqwJ 

b'h UU~ff llfr'hfrump'hbrfr llm/_bmfr zfri.wrwrmfJJw'h 'lJnt[ 

"'.bmw~w'h ~nJfrmLfr ~mLJfrs (CHun II Jwu, '1- pwJfri., 3~r'1 

'ltntfr., 1962 fl·)l 

lJ.,umuw~ 1~mJ pbpqwJ Jb~ Jwp'fnt t_rwu"'.wnJw'h 

'hnpJw'hbpfr Jbp_ r.u,zqfr b.'h wn'ht[wJ /uJblnL~m'hurbt~w~w'h 

~wrfr,e'hbpfr ( fr.JLtm, b.wz "'.wurpwmnbl"L IlL p'hw~wpw'h J w,e

pb[nL, l"'lw'hw["L' Ltfwo.efr) r.wJ wr p'hw~blfr Lt. r.wuwpw~w~wb 

zb'h,ehpnLJ urb'lfr nL'hhon'l P"L"r Jwfr.ut.rl!.• pwownnLfiJwJp 

r.w'h'luur1w'h m'bbpfr, wn.n'l2"'l'"'i.'hbpfr b. "'.frn'hbpw~w'h b.wJ~ 

pwp'hbpfrz 

fl'llwftLifr ftw11nLlJ>/•ut)~"u£p[r 

pwf'bft"'l'tJ w"u wuurfrG.w'lle 

tl.l'~fr'b 1l'Jnutn>/ J. ftnl"'-'1">/• 

"''""'"'ll L"'l""ll"'"rfr :""'-
l!"r ........ . 

t .. ._,tc' '""l"'J ,..,..,+"'1'"'1'-
J..,.,. ,,..,,, ... , . .... . 

O'bft Jouf'l"'- frwu"twn.
Jw'll 'll~rpJw't. 

LfrurpjoplrLJ 

l 
wJb'l.wJb~ 

1f'WII..,UIIt.IIL-
J~r>/ 

2 I 3 r 

125-150 140-170 

130-160 150-180 

4 

1.5-1,4 

1,4-1,35 
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2 3 4 

tl.uJ."' fi'J"L'I'"'' t"l"' '""' 
..,,..,, r[wn.l.tf.~rtrj "'2"'"'"'"'1 
£pwurw~wllf.! rtrj l"'l.,"ll.,,l'"r/. 
2,..,4!,1' 150-180 170-200 1.3-1.25 

trtLJ'-l!' 'f"''l"'lfr., £pwrnw-

~wllfr!•r/. .. 180-230 200-250 I ,3-1.25 

u,"., 1rJ"L'I"r/.• ~"J"L'I"" 
b. ~l.'burp,.'bwsr[•lurw~ 1..f'H1-
Jwurw+_wpwp•lw., ufruurl.-

J,r[ 2""'~'r . 275-400 300-420 1.25-1.2 

thr~fr., £pJnL'l"r/. b. ~"J"L'l"r/. 
!uwp~wr[npr[w~ 2b'bl!l.l', !J'p-

OfUtiUf"I'I";_JI!. !pwn.J w'b 

~"r"'~"'"rfrfl • . 30-50 40-60 2-1,8 

ll.'I.JnLUIU~ 1-frs bphnt-J t, nr Jb~ Jwr'lnL t..riUU"fiUII.

Jw'iJ Jfrt_Jr'it opw~w'it l',wzt/_wp~wJfr'it 'hnpJw'iJ ~wpbLJr t t!iJ'In'-

iJbl 30-400 Lfrurrfr uwr.Jw'b'hbpnLJz Bn'-rw,ew'itun'-r 'lb"l,emJ 

t..rwu"lwn.J w'it 'hnpJ w'it "lbur,e t" l!'it'lnL'hb l, bl'hbl ntf. mb'lfr 

"'"''J w'it'itbrfrsz 

hpp. r.wztf.fr t wn'ittf.nt-J t..rJn'-'ln'- r.bnw'h~wrwJfr'it fwr-

'lwsm.JI! 20-25 mwrtf.w l!.'ilflws,emJ, t..rwu"lw"Jw'it 'hnr

J~~ ~rurbLJr t mtf.blw.IJ'itbl 15 OJo-frs nt_ wtf.bLI•z ll.r'IJnL'itwpb

rw~,;;'it abn.'itwr~mp Jnt-'it'hbrfr t..rfr d-wfuul!. "lbur.e t r.wztf.fr 

wn'itbl wn.w'itafr'b: 

t/Jn'lns'itbrf!. "'- r.rw"lwrw~'ilbpf!. Ltf.w'itwln'- £. ~w'itwt_ url!.'h

~wr~'itbpf!. t..rbLnL r.wJ wr "lwr.w'itt_tf.n'l t..rfr .ew'itw~f!. ( Lfrurrb-. 

rntf.} Jb~ ,ewn.w~nwfr Jburr Jw~bpbufr r.wJwr r.wztf.fr t wn.

'itf!.tf.ntJ wn.w'itafr'it, ~wfut/_w.) d-wd-~nsfr urfr"lfr9, ur'it~wr%ilbrfr 

urhuw~fr9 £. ~lfrJwJW~wiJ "fWJJw'iJ'iJbrfrs: 

10 

trJL/.,/!. ~lr~~~"" 
,."fi!"LJ • ' 

.... . . . ~ . 

.... 

U "'' ~tutr.-~rtLU{r 
Jh.,.r J..,~•rhfr 

rj('WI O('IILJ 

0.3- 0,4 

0,4-0.5 

3-4 

4-6 

15 

15 
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P'1,.,~/r1fr t_b'!tj!bp' !_pJnutn1 I. 

~"J"L'I"''' ..,,.,.,.,9 t"'l"'"s-
Upfr 

tnLJ.,l' \ 'fUI'IWJ UIUfUI~Uif'W('-

Jw"zt 'lb"li!"LJ • • 

P'uw~btfr 2/r'bl!br' !_pJnL'In.f, 

~"J"L'In.f1 l"'l"'tnq"'tlrpn11 

+UIJII'Ip !f'UIII'IUij!UI!JnL!JhtuJ 

tnLJ'ltl'' 'IW'lwJwmw~wrwr
J,.,'b '/b"{j!"LJ • 

f.nLJ'bl'' ~/,'lt.,.,l'"'u'u!Jofw~ .,..,~ 

!_pw.!wmw~wrwrJu•'h 'lb"t 
~nLJ 

~"''hl'"'~"'9"'1'"'"'• wnw'!tg fcp
gw'b'!tbl'fr 

~w'llpw~w9"'f"'"'t 

1'"1 

~frtjw'i.'l"'"""s'blrp , p'b'lr.w'bnL[' 

"'P"tfr "'""'l!wrw'b"'tlsp /, 
,Uf,'luurfr "'""'r ( e''lt'lr,..,_ 

'itnLp l"'l"'"o"'tbp,.tj I. !.f'_p
gw'b"'tbpnof) 

Uw'b~"'"l"'l'"'"'' wt<w"'bq !_cp
eu,''t,.'bbpfr 

12 

2 

, 

, 

, 

Jb~ "'''lfr 
r,..,J..,l' , 
opnLJ 

Jb~ ""'""'
"'"l''lf r,..,_ 

Jwr 

J£~ "rbfuwJfr 
r.wJwp, 
orn,a_J 

~rJ. wJI.'Itw
,fU ~wfuufr 

"'"t'J"'~' 
(Lfunp) 

3 

60-100 

75-120 

90 - 130 

150-175 

175-225 

50--75 

75 - 100 

175--250 

15 

75 

4 

2.0 

1.9 

1.8 

1.7 

1.6 

2.5 

2.5 

2.5 

),0 

3,0 

Uw't,ltw"lwl'"'£'1' f.pgw'lt"'tbpnof 

I. Jw'b~wJ•,.Lp'h/,p • • • 

l.•fwsl!wurnL'b (iJ/,I!t,'l,wJw!l-

tjw~) • • 

l,ofwll!wurnL'it ( ,(l,l!b'hwJu•q-

tjw,)-} • 

~wuwrau~w~w'b t_b'itl!bl'' 

w) tJwrtw~w'b-ur'i.m&uw~w'i. • 

!-) nLIInLII'I,wf,w'h ~wuurwurnL-

PI"L'i.'i.lrl' • 

'E) r.wuwpw~w~w'b tlr'bl!&r' 

""l"'"wl'~"'l ~..,,,!fr r.wJwr 

(ll'"'9"L9Pi ,., I P• 'I lt"-lr-
l'fr'i.) • 

2 

Jb~ bpbfuw
JP r. ... J "'r• 

OfnLJ 

, 
Jl.lt r, ""'"'
fu"r'lfr ""'

J..,r 

Jlz~ "'2/uw
"'"'IP r,..,J"'r 

Jhlt ""'"''lfr
UIUUibufr r,,.,. 

JUif' 

Jl.lt """""". 'IP r.wJ"'l' 

Jblt Jut('·'l,;L 
r,,..J,..l' 

3 4 

100 3,0 

18-25 1.5 

40 ),0 

60-90 1,0 

125-180 1.0 

6-15 2.0 

3--5 2,0 

15-20 2,0 

25 2,0 

9-lm'lw~w'b p'bw~"'"-"'lrhrmJ' J'J.J .f."''bUI~mftll"'J'p l"'r 

b'b "UfwnmJ' ~h'b1 ,'bf.'bhre• J'J.Jlh'bw'bhre• 'IJnL'lwlll'b,buw~w'b 

J'fi£r.f.'hhr/J 1_hrwJ'zUJ~dw'iJ J,_ UIJl wrUIW'lrUI~W'iJ AJ.n'iJwp~nL

fJ 1nL'b'hkre' 

9- J RL 'f U1 Ul 'iJ Ul}; II Ul ~ Ul 'iJ ~a 'h 'I Ul 'iJ , 'iJ b f /1 UUfUinWJ 

t.r/1 .f."''b"'~l! ~ ... fuofwJ !; 'hrw'bs "'lr"'lrS• sh'lfrs• "'"'rlr.ei's· 

13 



tt.l'wlfpJwL J.. "'"'~"'..,f,J..,t "t"'l.iwfli~J,rJ.s• U'wJw,.w
IJmrwrJ..,f, u.p9 £. 'LtJt.!wJw~w'b "twJJ..,f,'bhrJts' Uunt..· 
r-Jp'b J,..,f IUf.w'Lwz/'l"''i,m J 'fJnL'J.UIIIIf,lllbuw~w'b ~1. 'j,'l..,f,pf.hpp 
U'~u"tw"J..,f, 'bnp.!w"iihpf! phr4_wt} h'b "''l.Jnt..uw" 4-nt...! (CH 
281-68), 

""""" . . . . . . . . . . . . . . . . . . . . . 
btUl', lrl'fr'i.[Ul' • · • • • • • . • • • · · · • • 

ll•t"l' lrtf"r"'""l' ,..,..,,, .. 'i.'i.ltl'/t J..,,.,..,2~'"l'' JJt~:.l• 
!3 ...... l'lrt..... . . . . . . 

~ .. ,p,,· JJt'i.11. ' ,J .... t ...... 

ll/tlrt' J,(J ••t"t"'""' Jlt~ 
llJtlrl'' ,,, .. t ...... t"t"'tl'":f 

llr"'""l""'J"''il 
ilnpJ..,'j, J6~ 

''"'" ""'''"'[' (Lfunp fopnLJ) 

80 

50 

30 

20 

60 

80 

u., ..... t""~'' JJt..,1£. 1,tJ ...... ,.+.... 45 

01Ju1Mf..,,l' • • • • • • • • • • 10 

Y.waUp' Jfr'j,1f. Jlrt .,..,l'lr-iw'i. • 3 

U'lr, ......... ,, • • • • • . . • • • 60 

., ... , ... , .. ,1' • . • • • • • • • • 25 

U'w•t•t. Ju"tltp' 4 wJu,tw'i.Jtll JU · 15 

u.,,.f"'Z "'"'"I'' tlfr'i.:J• 4 wJuw-i"''i. • 5 

Jl1r.,,.<;,..,pnu1111pw'i.' Jlrt Junt."l' lttflrl'"'""l' w'i.wunt.• 
'i.fi r,.,""'l' • • • • • . • • • • • • • • 160 

U'-lt ,_..,/' "'t"l'""i"l' ........ ,. ...... " ,,J .. , . 80 

~.,.,, , .. ,t-'-1"1' 1 

IJ,,,,, l'*t"l' 1 ,25 

3 

14 

11'1,~ ~n4_/t t.I'P ol""~..,t U"fUIRIIw'f. t}w/uue (80 lP"'l') 
~w'l.!4_w6 t Jn,.w4_nrw"thu t,h,I.J"'l 6w/uuhrJt9' 

/u.fhtnt.. r,..,,r..,r • · • • • 45 LP"'r 
lthr "tw"'rwu"'bl"'- r.wJwr . • • . . • 5 .» 

JwrJJt"iie L4.w'bwl"'- f,..,J..,r . · • • . 15 _. 
zh'i,.j!/!1 Jumpflhp(! Jru.j!f'/slnL r.w.fwr • • 5 .» 
~wfiJt w.!w"ii"ii&pf! L4.wf.wln'- f,..,J,.,r . • 10 .» 

flkr4_w6 fil4.hrJts bp£.n .. J t. nr tr/t et'lt,,.,o;,n .. r ,ewf.wlt/t 

56 % -e o'l"'""tnr"4.n...t t tu.tkln .. , Jtu" 44 %-e' ..,1l ""'!u
uhr/t r.wJwpl l.wJwuurw'bJt utwppbp 2rt.w'bf.hpm.! ltw~nwp4_w.t 

munurilwuJtrmfiiJm"ii'bbrf! 9"'19 b'b "'""L· nr IU/l 6w/uubre 
ltw'lJn~..J h'b ll'P l!f,'lf,,.,f.mp .j!,.,t,.,ltJt 10-34 Ofo·f!l 

'1-JnL'J."'"''i,,.buw"w'b ~h'iJ'I,.,'iiJt"iihrJt ""1,.,,.,.,.) U'P ,ew• 
'bwltl! w.!wnruJJtL ,.,rn,.,.,'iwJphpn<.J "w/u4_wt} t Jtf.J."thu lthf.

'lw'itJtLhrJt "'P"tJt9 , 9b'l.Jt9 m. ,.,.,ri'.ei'9 , wJ'i."thu tL t.rw
J IUIIIIU/tiU('UI('J IU'j, nL ~brw"r" wf. "fiUJ.f wf.f.hf'i'9 1 /un111p ,fill• 

<;,..,""9 nt.. nrwltJts . £. ltLJt.rw, ... " ... t "fiUIJw"iif.brJts . ( IU'J.JnL
uw~ 6)1 

I 1 I )lpwJf.r'i, IIIII ftJ lll'j,U"f"'t 
• I ! e 

""""' L'"'i.bpn1 uf.'I,<;,"'Jf.r'i. ~ ....... ;-
!lnt..p t J -~~~"' ~ ... rfJ-1-Jf'"'J/ti. "'1''"""'. (ltn'l.wJJt'ti 

~ ~ ~~..:- .. """'r"r "'1'"''""1 ... ,-""f."'l&"'l .. ,l'l' f !"=-i't r"r ... ! ...... fWf''itwi. 11ip- wz'iiw'it ""I'· ~-...-~! fnt..J, wJ- f,~...J, d.,fnut-i e ~ e .,. 
rc.,:O!.,.i ,.,.-;,1!, "'2\w'it 'itl!, '1"'1' ........ 

0( .,a.,_ I ! "hl'Jt'i. uh,p/o'it 

2 3 4 5 

lilnznp ""t"t•· ""' ........ , .... \. ..,, ., .. ,, . .. 50-60 40-50 30--35 40 
t•fl'ia .......... . ... 

1"1' • .. 60-75 - 40-50 
J .... ., ... 2 .. ,1' 35-40 30- 35 20-25 20-25 

11/tlrp 

15 



1 2 3 4 5 

~UIUnL't • 50--:-60 45-50 30-35 35-40 

J,., ... ,,.,2' Jp'bt_l. 
6 wJ.,..,'tw'b 30-35 25-30 20-25 20-25 

flt.Ju ,.,,'btzp 

r.wunL'I. 6-8 5 2-3 3,5 

J """'1"'2. 3-4 2.5 1-1.5 2-2.5 

lln'llrl' 

Jlzpn~..'I.'I.Ap (w-
n.w'l.g 1-nO.I[np-
'l.lzpp) • 40-50 

'"'""'-"' 25-30 

funO.'tnp'l.lzp 15 

llh.,b'iJwtbrJr J. wpr.buUJw'iJng'ilbrJr U"fUII'I.WJ- uJr J!UI~ 

tw~l! ~wfu•fwJ- t Jb.,h'bw'ilhpJr lwifrbpjrg, UJP"'PS• ~~~zfuw
UJw'iiJ!Jr "f"'JJw'iJ"iibpjrg h UIJl'iJ (w'I_Jn<uw~ 6)1 

U'lz't wiurn,fltl!lt't.w • , , 

UA't urpw'tmnp I[,.,J 'tnJpwJ'I. • 

Vi-it "'l'w't"'"l' ( l!w'l.'llzlnL Ia 
r,.,.J.,.,p) • • • • • • • • • • 

U'lt't l'ltrt't.WII'IIIf' wi•mJiz~l.'l.w 
Ia 't.npnf&ln'- r,,Jwp) • • • • 

16 

~l'P 1!"'"-w'te 
1--____::...:.......:.. 

LP"'P'Ptu/ I LP"'PJopn..J 

2 3 

1500 

700 

140-200 

120-150 

-· --· ~ - .. -·---- .-- -- . . ·- r 

2 3 
Uk't J "'l"l"'m"' p "'Y"'nJizek'b ... ( l!"''b'llrl"'-

J. ~mpn'fktn'- r,,.,Jwp) 500 
tkup'b w1pJw'b :_wpJfoip w2Juwonw'bi!P 

r.wJwp (Jiz't J.pn'- n,_J 't"P"'-P ,..,.-,. 
ypw) IUn.UI'JJS fpp 2.f'£UI'I.w.n.nLfJ /"''/. • 15-30 

Uk f-w'bp'tw'tw'l. Ulf'~lr~urUiinll' Jl.'t r,,., .. _ 

"'"liP r.wJwp . . 
35 

t/'wl[w'l.wfnp.)w'tw'b "'Pr.l•u~nw'l.ng' J£1[ 
r.wuurngp · r.wJwp 

80 
lJ..,.w'IJ.w'ln p.)w'tw'l. wpr.buutw'l.~g' Jltl[ 

'l"''l'l"'r,P r.wJwp . . 
20 

'J.w pp'l.n gw 1 p'b wpr.tz., .. ,,.,'l.no' •1"+ '"-"liP 
r.w,/wl' 40 

(;rlw'b'hbrntJ' 'l"r~nLJ' b'h J'U fihfm/ "'f'fJIIt.'hwphpw .. 
~w'b ahn'hwr~mfiJnt.'b'hhr, nrn'hJ! f,jrJ"'iiw~w'hnt.J' 'lP"''lrJ.nt.J blt 

'llm'lwUJ'hwhuw~w'h J'fihrJ!thr r[hpwJ'zw%hLntf• u.1,. "'rngh• 

tJnLJ' O'fUIIII'fNf~tfn'l. 2_fp J!UI'iJIII~f! nrnzbLJru O'f111rJ.nt.J /,'iJ Ul'l.• 
("'"'"~ 7-uit! pbptfwJ- tn1rJ'wthrJrs: 

U.l'"'"''lf'IU'tw'b Jiz,.'JJwp'tnL
PJnL'I.'blzpr._ 

"'UI'I.pw'l np.)w pw'b 

"wfJ fo tnp.)wpw'l. 

~ 1119P fnp.)wpw'l. • . 
'lop'l.b'lnl' .. "'l'w'l. . 

2-'1-. u. UltLf.n•"-

2 3 

J£'t urn't.'l.w "1"'"-PP 35-40 

Jbl[ "'n'b'l.w 'twP 10--15 
J£it urn'l.'bw r,.,.9 1,7 

Jltt J3 fp'l.p 10 

17 
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.} p-.uplrm~ (EJ') 111m/rm~ tJilrf.'ll JJ'l •(~d~fl) 
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Ill 
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ilrr.m' 
-tJmnm rf."'ltf 

--.u,.-.ur,~,J~ 

:(g ~mn-.ulbm} ihrll/mf 

f'IJ''"'!.'IJ'"' t/.fl -1 p7up1'!,mo;mf,. L'lwJu •Jmpm<; .Jif'!.'l"] .Jn.Jirt 

~~~1m -1 J17Up1J7UI.'!.iJ { Jmpm'J t/"J'II.Jo; ~'II') p-.ulm.JJ~tmt/J'lw .JJ 

,.,.,~'1" '!.'"~'""'lur'!.ur~'!.m~mJI.murJm iJ'!.-,ul l/1uf'lp t/nnfmf '!.t/1 

•m~JniJr'Znr<; tfJ;r •{&9-L9ZH:)} ~dNl 9T ,Jnuifln'll. -,ui.Jmp 

0000~ 7J1'!.4J' 7J ~dNl OT ,p.,utfln'll. -,ui.Jmp 0009 -.J1'!.4J1 
•JtdNl 9 ,p-ruifln'll. -,ui.Jmp 00!/ 7J1'!.t/l' :j pu}t'!,-rul.'!.il (p-.uG 

•11mG '!,t/il'mwJm) p-rulmt/J,;urt/J'Im .Jnmp q1'1~"''!.J qJ'IJimJr 

-m~m'!.J '!.'"~mlnulb il'!,"lul l/-.UffP t/nnfmf '!.t/lm~Jm/rZmo; qJl 

Lu/rfJultmmbo Jmpm':J tfJf'!.~mwmlrt'!. '!.tflm':t'IM'Jm~m'( 

:iJJ-,ul bup6'!,mo;mln Jm I'"''J "Julq'!,Gb'!.m'J J'I'!.'J'II.J':t 1~ 

"'llw'!.lm ''!.m~mJI.murJm ''!.tflmltmG'!.If~-mn'l"''!."' •-.u1'1pnf n~Jin 
·1'!,t/ -1 p-.uJmJm~murmp iJJ~ 'lrrupJl J-.u'!.mo;l.'!.iJ '!.If r•uG·wu 

-m~ Jmpm<;t '!.'"J'JmJm~mtnmpmJl '!,{f'~mnqur'!,urmlnul'b 

:Jttln 
·•pulw. l~J'ZJ'J '!.'1 p7upJubnrurbo Jmpm';J 7u1q('Lqrnn plUZtt,']-

ur"l'lpmJ'.t'!J[J tGtJJiftt,JmJ pmJ1 '!."'~mmmr:~Jm 7J '!.mt,mtt,rl pmJ, 
JruGulqp tfJ'I'!.ur'!.mJI.tfo; ~"Jummo; ,GtfG'!.mG tt,qlmL7upJ6 11ff•uo; 

-mlwm ~ tf1'1Jm~ iJ p-.uJmJmt,mwm pmJl '!.tflm'Jtti.J':tm~m'( 

:GtfJ'I'!.'!.'"J'Imlrt 11m 7J Gq'!.-.ul eJ-.u~qpnlqn •GtfJqt/rm? •Gt/'!."''9-

•qurnm '!.mllf-,u'!.-.ulm~mrlo; tfrl'liftt,ql •Gtffr£1 tfJtt'!."ltf~m'!.J Jru1f'!. 

-1'1 •Jtt'!.'" pJu'!. 11m 7J '!."'1 tJ•ubu'lur -.u t/Jre/ qJif'!.'J'II.Jo; 't/n 
-nfmf lfJl (lmpmmmlfm'J Gqpbu~ lfJ'I'!.'!."'bJo '!.mnfnmmmlnmpm'J 

'!'I p-.uJr'!."~"l.'!.il ~m'!.mpm.p '!."'J1fbmnJm'!. '!,mpJmJmt,mmmp 

-mJl tfr/'1'!.'!.'"1 tJ•ut,Jm'!.lllff '!."'t,mJI.mmJm 'lfJttJ1mpmt,m'1;} 
trlpmpZtt,']-

.., Jl'mltJ-,u+m'Jmtf u,Z,pmJ~~m •bi,Jm '1''"'''1"' t/f•Jm 1 tfw'lln 

81 

iJJ,ul Jm P"'"J "Ju1ttJmp ilo;!fi.J'( t1 '!.J•ul iJGultfp '!."'""''!.l't/"J 

-.~lqJmp 'Jifi.J'( rdm,pmg -.ulqdm,p 9qhdg llnolmq tJ.d'6' 

'.:Jl og--6t1 mJfr lfJmm~q"J hr ,p-.uifln'll. '!."' pGmmJmJmln 

'cJl og-g~ ,nrJp tfJmur~'I'J hr ~nt/ •Jmtf1 o'r-!!'0 ,mJJr 
ymmpJm ~'IP •nq1'1Jl pmb'!.m ~'IP i1Jq'!.11ffmn lfJu-l.afpuln 7J 

qJpmLm~ •Jurlf1 g'~9'l ,ntflqJl pmb'!.m lt'IP mJJr lfJur'IJ' 

tfn-.u~mumtf ~'II' ilJttnl-,uJ /rt/mmJuh-£ •GifJ'I'!."'ftJu'!. 1ml 

~'lflff'J fru1'1'!.1!f '~ p-.uJr"ZuJu ilnnfmp qJ~ :11 pquwyn '!."' pJmJ 

~m~mmmpmJl 1q(lrlubmmbo -1 tflqJm~ {'!.>ufl!}•uJrmlhupj '!."'n/ 

-nmwmlrtmpm':J -1 ('mpJur 7J /ru{Jbmnfrn'!. -1 f"'P"'I"'"'n/"''!. qp)q} 

Jmpm'J -,ulqJl iJJqnhuJ 'p-.utflnq-1. -.u1q'!.tf1? 1''1"'""" '!."'l'b"JI", 

p-,ulmtfJumqJqm yJim/rm~m'!.J 'p-,uJqifln'l-£ tt,t/Vtt,"'u'fl 

:J-.ul J pml l!}>ultm'!.nrit mZ'I.pmJ'1'!."' tt,!f nq1mUI J~"~Utt,mlJZ 
~m~m'!.m pm.p '!.utJGmtnqb'IJr JruGul.Jp qJu 'pqmnlfn '!."' pbuuu 
'!.'1 p-,uG-,uum~ JmJmJupun Jmpmo; -.ulqJl ilJqtt,mJ-,umhu~ 

'!."'~"'"'I"''!."'"'L•ul'b :uftmnmil tJ.d~ ~mumlnn tJ.dqnhutJ 
:iJ~m'!.mif lfJl LufrfJubmwbo J17UII!fG 

-uJirt J-,u17'!.mifmJnJ1 .., (il1m'!.uml. if'!.mJ-I.mwJm q~nmJurmln 
7J1'!.t/l' G w1'1'!.7ul.'!.il ili!' p7u<;) iJJqtt,n'IGuJin Ju1uJ '!.mt,mrll.murJm 

~'!.m~mtfliu1u~njqur 1'1Jtfnm'!.JI711n>u -1 if'utqln Jmpm"J 7u1qZuJ-u 

ilnnfm¥ J-,u~m':t-l.tr,.il lfJl '!.mlt}1u~Jm'!."'IV '!."'~m,J-bmwJ'fl 

~· [ 

I 
11 oufbm rnm~ 0001 

0[-9 Zmi'l 

""'"'""''~ 
...... , ..... hr 

g·o-£'o 
~ 

g•e-g'J tnm~ hr 

og-·g£ "f"'~"'" m•~rr.utn ~lfr 

t;t-S ,,,,~,, m,,.., ... hr 

w-gt; 

I 
Jmi'lml "'If,".""' hr 

<l J-,ul'IJml. tl' hr 

~ I c; I 

rr.mJmrJul. tJnrufb'/1 

• • • • Bu1f,mbrr.m1n/J 

• • • Ji'lu'ft 

Jmpm~ rr.mr~m~r yf>lm~ HI' 
,q,mJmfJul. tJf>lm~J 

rr.nrJmfJu-1. y•l'lrf."f"'~"'/a 

rr.nrJmfJub tJJmi'l"'f2 

rr.mJmfJu& tJJe'fJm'b 



CJ.l""'l.:u~.u'b p'b.u~uu[.utrhrnul r..r'l-hf> JlPrhLn'- r..u.r-

,f"'r fJmu"'mr•Lm" t- p_n~.:r qbr9'bhL "l "fr"'t'b rr"m'l"'tfr'b 

9.u'bsfrs• ~»u"- a~r~hum"'~"''b ~"'" p'b"'~"''b tr"'"P"'r'bhrfrs: 

Ulu . 'lh"i.J!"L,f ';,{'"'';,9 'l"l'Jn'lmfJ 1"'';, 2"'""'"-P'l(! "lhm.J! I; 
p'bipn'bh[ .uqmn"lnJ"/h[mq 'l"Lf' P"'l'al'"'9'bh[nL J"'J'"''b.uf 
200 \1'~ J'nmri"inJUfbrnq' 100-150 \1' b abn.J!fr Uf",/"lh-

{'~ -WU4 · . 
... · t,"'~mr..r'l-br,, 1Jr'b tr""L'l'bbrfr ~.un.m9n~.:Je "lhm.J! I; r..JrJ'

<;,.u<[n-pb[ U.hfui-ptf"'~'"'b-m'bmiiu.u~w'b r..w?q"'{'~nq : Z.r'l-hr..(! J.u

i'Jrf'lc inbn'lnt:fJJnL'ii'b 1!';,'1-nL'bqn~.:d I; 3 J.uJ: 

.,, Pw!Jfr tr""''la~tfr'b '"l'UI'".J!fr'b !lw'bsfr9 ~wJ' 'lrwJpwri's 

4:i~9rw1. 2rrs · J'hJ zb'b.J!br"'" r..r'lbr.w1p'b 'bbr-i!fr'b trJ'm

'l"'tfr'b 9"'';,9 ( Jnr.u~'iilrr) [p'bhl"'- '1-bUf.J!nLJ' zb'h.J!fr 'hhrun~.:J 
~r'l-bt:.{! Ju,rhln~ t:..uJ'.ur ·Ll'"'.'Jm9frt 'b.ufriU•mbw[mJ b'b t:.hml.

t"'L' . .Jwfunhrc· IU('UI"''fl'"'~w'b zh'b.J!hrnLd, .u'blf"'P' J.uqa~Lfr9• 
/i f..;viiLU('UI~UI~W'iJ IlL p'bwfth[p zh'h.J!hrnL,/ 25000 11

3-/rs wqh[p 

Jwqwlfr '1h"I.J!"'·'' c'h'l-m.'hqnLd t- 'll'P 2 zi!P· I"' fLU.J!UI'bunL{'f! 

2;.r;" tN Jl~ Jwfuunq. •fr"-i!l' JwqwLfr 'l-b"i$mJ' 'll'fr Jh~ zi'P, 

2,{; 1/~\l~ Jw/11un1[: 
- ·' · lfj,wJwJw'hw~ h'lwJ r..r'l-bt:.'bbrfr t:.wzqwr~"'IP'i, fJpqf! 

"'hqi<.[! t- · l!'b'ln~.:'bht· . p'biu~•uqLUJf'P p'hw~hlf J'wup mbrfrmnri'LU

I~ ~wifwp' J.h~ ~f'l-b( "'fr"'"''l-fLU~w'b-m'itmbuw~w'b ub~mn{'p 
.nb1~pin;,_r/'.;,IP t:.wJwr' ,fb~ t:.f.'l-bt; ( hrp mhrpmnrfrLUJf Jw

ltfi'['h'!l! 150 .r..bf,;,,W{'f9 . "'".J!l' t-). P"~ w•[hL~ ,fbJ Jw~hrhup 
'fh~;pmJ' b(.~m (1''1-br.: · . . . 

·~ . · · },LUlfwt:./''lbf,U{JP'i, f{',',J' UIUI_iUlfW[ILU(',f w'b •fJrw.'!J"'l upum h

Jp 'lb"I.J!IIL'f JfrwdwJLU'hw~ h'lwJ t:.r'l-br..'bhi'P [ilpq_'b l!'b'l-nL'b

'{inJ' • t-. bl'bb[",q . wrm"''l-l''""''bmhuw~w'b ub~mnrp wbrfrmn-

l'~,-,IP ,t;.,~Lrh"frs: . 
_. .ll bJ 'lfldiiL'f'j,J.['tl<d pwzfup 1_ 9w'b9f r..w L I[Uif'~f! ~WUJUiw 

['nLJ b'iJ, t:.wzqp wn'iJJil"'' wnulqalLU'fnLJ'j, m'bmbuUI~w'b, "'{'

UI~~if'u;~~'i, k r.,/''1-br.wJfr'b Jwfuuh{'[!' CJ.J"L'lw~w'b p'bLU~wqwJ
rbrm,j pwzfupl 9u.~'b9p r..wzqw{'~f! ~WUIW['IILd J.'j,, bl'i,b[nq 

r,(''Jbt:.wtfr'b th.ufuup ,fbJ 11LfiiJ11L'i,ft9• W('UIW'f('"'~UI'j, thufuufts k 

p1 ,/b[nL-m'blirhuwlfLU'b dLU/uup wnwqh["''l"' J'h J'bJmfJ 1w'b 

50 Ofo-l•s: . 
'20 

! . ~ 

.i!rJnL'lLUJft'b ~wn"'9'f'"J.p'hhl'l! 6.pzu• 'bwfuw'ft!bl'n, "UfLU
'"'l'bbrfr'b LU'bf•LUtfrw'b 'l"'l' Jtumwl1w1,,1,bL"L t:,,,r,,r ~~~'bt:.rLU

fhzw I; ftJLU'biiiJ trfr dw/uup pwzfum J'l! mwl"fw l!i-{Jtv9.C'''-J'' 

IUUI orbf'fl k 0f'qu1 f!'bfJws.J!nLJ'' [!IIIII tfwJbrfr: .i!rr du1[i11tp 

.Jwz/llnLJ' l! '1-Jqmr t" ,,,t;,}' LU'bb l !"' l'"'J!w'b t.J"L[' ""lw"~'IP 
;,,,}'"'['• "'J'f ~IUUIU1f11fuuf t- wJp"'f'll''i,a~//u"[wJ/'fr /[wtf u11ou'iJ

~p'i, ua"Uin(''bbrfr r.~ud Wfll 

.i!rp tJIIIfi1Uf pwz/unL,/(! UIW('qw f!'bft/w9/J"'" IIUit;dUI'iJh

ltiL r..~~~J'"'l' 'll'"'l"'"-'"l'P J'frtnsnq lUI'LI,n~.:J' b'b o1,w~w'b ,/riuu

·nwsfr Jwfi•ua{'f!' .S?{'p utw{'b~w'b dwfi.up 'f{'"' 1M!! ~111um :ij:1uf 
h'b r..nt•ftqn~w~w'b IUIIUI'b9.J!P "''"' wb'l"''l-rbLnq orbre ( wJfru~ 
'bb·rl!), pufr- nt.'l'l"'af'l "''""';,9./!P '[rw' "f""'l"''i' dwfuuhi'C' 
IJ., wq hl wqm 1-;, orw~w'b 1. "frp_fr'h orw~w'b J,,,,,, t:,,.,I'"'Bh~ 

rm[tl Jln'bfi ~nlqu~.:J I; 'll'" 0 I' Ul ~ Ul ';, u "I w IL Jw ';, Ul ';, .t; u:

" Ul u IU r Ul l Ul •/r m. fil J Ul ';, 'I"{' d Ul ~fr 9 (K op.) 'fl""'l"'~w'b 
p'bw~wqwJ('hrf• Ul'bwu'bw"lwr..wtl"'<;' f/obrJ'w'bbrp r..wJwr "'1'1-

l!'i,'l-,_n'bqmJ I; 1,3: ll.qhlfr ~wrknr 'bzw'bLUlfm{JJnL'b IIL'bp P.l'P 

dwfuup pluz{uut:J' [! o{'q,';, f!'i,f~w9.J!"L,/ [!IIUI f!urJ'b{'pt /J.J'l
uwi;,/UI'i,bln".. r..wJwl' .tfrwumwsp Jwfuubl'l! uwuLJ"bUiufrtd[wJ 

b'b wwrphr mp"ff p'bwfrwqa~Jl'hru~.:J' k wpmw'l-1'"'~,;,-;, a#n

'hwr~mp JnL'b'bbr,~.:J': .i!rp JwJ'U.Jp'b Jwfuubpf! .J!'"'l:,.J!~Jfr''h, 
'fJ"L'lw~w'i, p'iJw~w'iwJpbpp {._ w'buiU'iJw"fw ~w~w'i, f/>J.rJ' w'bb{'f 

r.wJwr pbpqwJ h'b WrlJnLUUI~ 9-uLJ't ll.n tnqJwt'hbrml ~UI;.;,__ 

9"Ld· b'b 'll'P opw~w'i. dwfuup "'f"I.UJp'b 'll'"' fjJJt~'bbr ('b~. 1 ), 

"rmh'l t:.nppq;,'bw~w'b wnw'b9$P •[rw urh'l"''l-{'"L,f h'b _t1;w

J'brf! (0-24) ; pu~ "''l'l"'af'l wiuu'by.J!p qrw' .JwJ'w~p'b 
dwfuubl'l!' 

f>b1_"fbu brfLuLJ t- 'f('wf/ofrltf9• f_"'f'{!-. orqw f!'i,Jim9.J!IIL,/ 

""1"'""-"~J' I; a~'br..w,[wuwrwt_w•f" b[rlb 'l'"l'l! uulwn1_br r.w
qwuwrwlLUtfr, Jn<('W~W'j,lJIIL(' ffUI,flltJ' Vw~;~~~[hf .· O(IW~W'j, 
Jwfuap 4,17 OJo (100:24): f>rwfrw'bmJ JuufwJp'b Jwfuubl'l! 

UIWUJIU'bqnLJ' b'b WJ'f ,/bJmfJ JnL'iJfrs/ ll.tli"fhu, orp'bw~, J'f'lfr'b 

JJ.dmfJ J"''j, .J!W'lW.J!'i,brmJ JwJ' WJfr'i, J~fiiUb('f! UIWUI,','i,qm J' 

h'b 2,5- 5,6 Of0 uwi;J' w'b'bbrn~.:J. wnwqblw'lmi'i. JwJ wJfr'b 

c: ~l 
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du.~fr•ue ~ut'ltfnul t' 5 ,6 °f0 , 'llnur_u.~~u.~'i, p'b,;.,~u.~4_u.~urbpnttf' 
0 ,75-8,5 Oj0-Jr uwl',tftu'b'bbpmtf. tunu.~4_blw'ln<Jb cltutfwJfr'b 

Jwfuue ~w'ltfnttf t 8,5 %: 
~pwu"iwntfw'b clwtfwJJ!'i, w'hl',w4_wuwpwl_wcfrntf1JnL'i,'i, utp~ 

mwl',wlm4_nttf t clwtftuJJ!'h w'iit',tu4_wuwpwl_tucfrnt{r1Jwb 'fnp6wft-

9n4_ (K,.,_.,j, nre npnz4_nttf t- clwtfwJJ!'b wntut[blw'l"'l'i, " 

Jpp_p'ii Jwfr:ubpp r.wpwpbpmfiJwtfp (of•J!'hwf 'llnLIJW~w'b 
p'bw~w4_wJpbpp l',wtfwp K,.,w., = 8,5:4,17 = 2): 

'l?w'lw~tuJJ!'h p'iiw~tu4_wJpbptntf p_•npf! u"iwnqnuf t r.w

Jbtftuutwpwp /',wqwuwptul_wcfr, npp z'i,nf'f,pq t_pUIUUfWtltfwb 

clwtfwJJ!'h w'hl',tu4_wutupwl_wcfrnL{IJwk 'fnpJw~P9/!' 'lJnL'lw~w'i, 

p'bw~tu4_wJpbpp l',wtfbJ' wmutf1 1wJ'p, •frn~p t LJ!'bntJ': 

ll.'iiwu'iiw"iwl',w~w'i, {/>bpJ'w'hbpmJ' 1J'WUUfW1Ltftu'ii ttbciJ!tfl! 

fttuphLJ! t" utui',J' w'iibl, hl'i,hln4_ wpmw'fpwftw'ii Ufpnsbu'iibp{t 

fttumwpJ'w'i, clwJ'w'iiw~J!9 £. Jwfr:u4_n'l trP ~w'iituftJ!s: llq

mntfwm fr:J'ns'hhp lLJ!'hh[nL 'lb"i~ntJ' p_mp'ii o'lmw'fnpJqntJ' t 
4-6 cfwJ'4_w f!b[iJws~nLJ'' tfbJ wkt.w4_wuu1pwl_WtpntfJJwJ'p: 

ll.4_mnJ'wm fr:J'ns'bbpn4_ ump~w4_npqwJ ~w{J'hwUfpwk~wJJ!'ii 
f/>bptfw'hbpm_tf p_nLpf! l',wJ'bJ'wmwp•up l',w4_tuuiupwl_wcfr t u"iwn.-

4_ntJ't l.f!'ht w'h'lwJ' ~bpw~ph["L 'fh"f~nLJ' ('ii~. 1 'l) r_pf! ;,.,nw-

4_blw'lntJb clwJ'wJJ!'h Jwfuuf!. ~wqJ'nLJ' t' 10 OJo• pu~ p_pw

UUftuttJ'w'h clwJ'wJJ!'ii tu'iif,tu4_wutupwl_wcfru•fJJw'ii 'fnpJw~P9l!' 

K.~.,=10,0:4,17=2,5: 

'"wzmwJJ!'h p_pwtfwmw~wpwpJ'w'h 'fb"f~'"J' p_pwu"futn

tfw'h 'fp•uf/>pft ftwttttt9hln' l',wJ'tup 'hwfr:opn~ "ibm~ t pJ'w'hwl 

~nL[Ullltpwbhpp J' zw~J' wk pn[np wzfr:wmw'i,~'i,bpp ( uftuwJ 

4_wrf!9 J'f!'ht£. pbp~wl',w4_w~e} ~wmwptfw'ii clwtf~bm'bhp[!t 

'"ru·'bf!s l',bmn npnzbl l"'rw~w'bumr wzfr:wmw'ii.ee ftwurwph

tnL e'iiflws~nLJ' ( f!.Utn ophpp) UfWI',w'i.tp_qn'l f_pP . ~WbUI~f!l 

9-rwf/>Mi' l',nrP'l"'hw~tuk Wltw'hs~P 1rw tnb'lw'fl'nt" b'i, wJ'pu

'hhre• pu~ nt'l'lwap'l wnw'hs~P qptu' Jb~ orqw e'hfilws~ntJ' 
Uftul',w'bp_4_n'l t.l'P ~wktu~f!. funptu'hwp'f tfbtnpbpnqt 

llpntnwJJ!'b "iwl',4_,uJ~{t clwJ'w'bw~ r_pwu"iwnJ'w'b 'fpw

{/>p~ ftwnntsbtnt f.wJ'wp Ufhtn~ t' f.wJtnbp tf!'hh'b wpntnw-

4_ruJpP tnqJtul tnb'luulwuf!s o'lm4_n'l ftb'b'fru'iip'bhpp mhuwft'bhp[! 

.23 ·. 



Opr{w u J.!/_.'11 /!W- f/J"I!f' 1!"'-
JwJbpl! 'l"'l!'h/spnLJ 'l"'l!'bbpnLJ 

K ..... .r=1.35 KJwJ= ],50 

0-1 3,0 1.5 

1- 2 3.2 1.5 

2-3 2,5 1,5 
~ 
~ 3-4 2,6 1,5 

' 4-5 3 ,5 2,5 

5-6 : 4.1 3.5 . 
6-7 4.5 4,5 

7-8 4,9 s.s 
8-9 4,9 6.25 

9-10 5,6 6,25 

10-11 4.9 6.25 

11-12 4.7 6,25 

12--13 4,4 5,0 

13-14 4,4 5,0 

14-15 4.1 5.5 

J:)-16 4,4 6,0 

.16- 17 4.3 6,0 

17_:_18 4,1 5.5 

18-19 4,5 5,0 

. 19-20. 4.5 4,5 

20-21 4.5 4.0 

21-22 4.8 3,0 

22-23 4,6 2,0 

23-24 3.0 1.5 
I!.,,..,J,.,I! 100 ~ 100 % 

24 

'~-1'"-'l"'~"'"' 
p'bw~wt[wJ-

f'/zpnLJ 
K ..... .r=2,0 

0,75 

0,75 

1.0 

1.0 

3.o 

5,5 

5,5 

5,5 

3,5 

3,5 

6,0 

8,5 

8,5 

6.0. 

5,0 

5.0 

3,5 

3,5 

6,0 

6,0 

6,0 

3,0 

2.0 

1.0 
· JOO % 

'lwfl'hwU[pw'h-
I!"'JJ.'h f/>/spJw-
'1./spnLtf ( ~nr{w-
'bns~•bpnLJ) wr{-
uonJwur fuJns'" 

'bbp tJ.'hl.[nL 
'f/sll[/!nLJ 

KJwJ=2,5 

3.1 

2.1 

1.9 

1.7 

1.9 

1.., 9 

3.3 

3.5 

6,1 

9.1 

8,6 

2.9 

3,3 

4,3 

4.8 

. 2,9 

1o.o 

4,8 -

2.9 

3, I 

2.6 .. 

6,5 

5,3 

3,4 

100 ~ 

t. .f!w'bw~l!' s,IJ"'L urb7wJ'wufr ~b'h1w'bfr'hbrfr'h urr1."7. Pl'fr 

(!'b'f(,W'bmp .f!w'bw~{! nrn2.U[IIL t:..wJ'wr "fbur.f! t J'b~ ~b'b'fw
'bm 2.rfr U"fWIIJ'w'b OrUI~W'b 'bnpJ'w'i. pw'I_J'UI"fUiur~bl t..wJ'w

"fUiurWUfrlw'b ~b'b'lw'i.J.'bbrfr {l'[n'[ £. 'f"LJ'wrbl P"L"r ~b'b'lw
'bfr'bb rfr t..w J' IU,. "l"'t:..w'bp_'[n 'I l_I'P .f!'"'b"'~{!' 

•~(IIUU"fiU"-J' w'b w'bt:..w1_wuwrw l_wpm{l JIU'b 'f" r t)w/ffr9'bbr'b 

c'burrblfru "fbur.f! t 'b~wurfr nL'bb'bwlt nr J'bJ 'f"rt)w~fr9'i.brfr 
'1b"l.f!'nJ' {Jw'b~w'bmJ' t p_pJ''"-'ll!• fru~ P".f!r 't"rt)w~fr9'i.brfr 
'1b"l.f!"uf w'bt:..pwd-b 2."' .f!W'bwltm.{l I"'J' p l_"Lr zfr J' wmw~wrwr
•{m J' U"fiUILIH['bbpfr'b: 

bu•/uw'lt)bl'tL <lmJ'w'bw/1 2./""""f'UILJ'w'b d-wJ'wJfr'b w'bt:..w

'[wumpwzw•fr,L[IJw'b 'l"l'r}w~ft91! (K ..... .r} llwrblfr t (!'j,'f"L'bbl. 

1) p'bw~•u1mJpb1 ,fr 1/nrf,,'bwl uL~"'"rP t..wJ''"I' (/uJ'I.cnL

m'bmL,mll"''j, 2./'IU ""!"''"" J') 1, :!--2 { "''/ /"' uw~ 1}, 

2} 11wftl'bw"ll'w5,.J!'u Jf.'b /p bpJ' w'bbt•fr t..wJ' "'I'' 

'"} w•{umJ',,, /uJ'n9'bbp Lf.'bbl"L '1b"I-I'"'J'' 2,5, 

p) » 1> llfr'i.bl'IL 'fb"f.J:"'J'' .J,O, 

3} nt/uwl""PIILt)w~w'b lf>bt"'"'JP t:..wJ'•ur' 5-6, 

.J} '1"'2.""" Jfr'b 2_pwJ' wmw~wpwf'J' w'b J·wJ'w'i.wf 5: 

,f!,,J' rtL'fWJfr'b ~WILIIL91.wt) .f!'i,brfr t:..wzt{wr~f! ~Wurwp'[nLJ' t 
p_pJ'"'·'l"L t)w,LwJ•IL{I Jw'b t:..wz'[wpf[wJfr'b · JwJ'w'bw~wzrt.w'bfr 
·t:..wJ'wp, 'b~wurfr nL'bb'bwtn'i P"L"r u"lwnn7_'bhrfr '"·nw'[blw

'f"LJ'b "fWf',W'bl_'bbp(!t ,f! r J' IlL 'f IlL ,) W II W JIlL ·{I J W 'b t; 1-11 .2_

" IU r ~ w I fr 'b J w J' ~bur ~nz'[·ILJ' t WJ'b JwJ'IU'bW~IUzrt.w'iie 
( urwpfr'bbrn'[), nrfr f!'bflw9.f!11LJ' pw'[IUrwr'l.•nJ' a'b U"fiUIIII'f

'bbrfr "l'"t;w'bp_'bbrl!• 1Un.w'b9 ~wnnL9'[wt).f!'bbrfr wpJ'wuriU~w'b 
'[bpau~wnm9J'w'b. t:..auz'[wp~(! ~wurwpnLJ' b'b, bt'bbtn'[ wJ'f JwJ'

~burfr tf.brt.fr'b ,;,wr'['" lPP Jwf.,ufr · J'bJnLfiJnL'bfr9: 

JlpJ'm'l.nL JwnwJnL{IJw'b t:..wz'[wp~.UJp'b JwJ'~/nn'b f!.'i.

'fiiL'b'[nLJ' t t:..wJ'w"lwur•uufu'"'b "llw'biUJfr'b ~w'I_J'w~br"l"'fiJnL'b-
1.brfr t:..iuJ'maU.J''irmfiJ.UJ'p., 15_ ur'"rfr• · U'[bifr J'b~ . JwJ'~burfr 

. ·25 



'lh"'.J!"'-" wrf_htwfm,_, h'b t_rr f'.wzrf_'"l'~"'l""' .Jwfuuhre £. f'.b
url.rwpwr ~wnnLsrf_w.J.J!f.hrJr t_wfbrf. nL '/-rwf.s zJr'bwrwrw~wf. 
wrJh.J!'bhre• 

J?r.!"'-'l'"IP'b ~wn.•nsrf_w.J.J!i.hrr f.rw~w'b .JwnwJntfJJw'b 

Jw.!~hure ,fb,J f- f'.wzrf_•ur~wJJr'b Jw.!~burp,'J• '1-r'"i..J! f'.cuzrf_cur

~wJJr'b Jw.!~burJrs f'.burn rf_krw~run.msrf_n,_,/ b'b f'.cu.!cuAwJ'b t_r/r 

"'wr.w'bt_/r 1.r. t_rw.!wurw~wrcur.!w'b urb{u'bMwJr .!w~wr'lw~Jr• 
UbJ t.r""'-'li.hrJr zf.i.wrwrn'-f/1"'-i.e ~cuurwrrf_"'-" t- hr~"' 
f'.brflnrf_r 

J?r""'-'l'"JJr'b ~wnn'-srf_wd.J!'bbrJr 'bwfuw'l.J.!w'b Jw.!w'bw~ 
wnwt_pf. f'.brfJrf. nrnzrf_nL,/ t- 2_f'P ""fwn.n'lf.btrr ~W'l_,//! £. 

i.rw'bs fJMe' .Jwn.wln'-fllw'b f'.wzrf_wr~wtf.'b Jw.!~burp rf_br-

2."'-"' 
lJ.'l'lwp'bw~t_n'-{JJw'b f'.wzrf_wr~'"IP'b fJMe "'lw'bwJJr'b ~w'l.-

.!w~br"'"'-flln'-'bi.brf. urrf_JW£'J,£rJr f'.Jr,/wf. rf_rw nrnzrf_nL,/ f" 
f'.burlrJwl pw'bwa.lrnrf_ 

nrurb'l' N-e ;,.'l'lwpi.w~t"'-fllwi. Pr-lf. t i.wfuw'l.J.!wi. Jw

.!wi.w~. 

E-i.' w'l'lwp'bw~l_n'-fJJw'b p'bw~w'b w&l! f'.wzrf_wr~wJp'b 
Jw.!w'bw~wzrt_wf.n,_,/, 

M-e' w'l'lwpi.w~tn•fltwi. .!bfuwi.Mw~w'h w&l!, nre 

urb'l_Jr t- nLf.bf.nL,/ Jr f'.wzrrf_ WJL urh'l_hrrs urh• 

'lwfnfurf_n'l_i.hrJr• 

Pf.w~l."'-(tl JW'b ~"'l"rs oprf_w ei.flws.J!"'-" UUfWilrf_w.J ur 
$wf.'lu~[! ( .1/ft_pf. orw~wf. .Jwfuue) nrnzrf_n,_,/ f" f'.buri..Jwl pw· 

twalrnrf_. 

' nrurb'l_' q-f. ,/J.~ .!wr'/-"'- 2_f'P orw~wf. U"fwn..!wf. f.nr.!wf. t
t.!wf. a.Lnrf_ "l'"Z""'" b'b '"ll urr"'r U"fWnntli.hrr "Jr· 

2_/ri. orw~w'b .Jwprub re• 

Unrf_fu.n'l.wlri. p'bw~wrf_wtrhr"'-" p'ilwHn'-.1 llil .! zur,..~w1 
26 

pwf.rf_rrrf.hr '''- ••u~rrwJn'l_f.Lr, f.rwf.9 [!f.urwf.Jr./!Jr wf.'lw.!f.bf'[! 

/., Jw.! w'bwltwrf_rrr pw'brf_nri.bre• If zurw~w'b pw'brf_nri.hrJr £. 

l}llutWJnlff.h{r/r ftiJrrf/! Ullurrf_w f!f.fJws.J!nL,/ f!Uin ru.!Jruf.hrJr 

t:.wrfwt•lw ftlb l.P •Jrmfrnfrrrf_rn.!, pu~ Jw.!w'bw~wrf_nr pw'brf_nr

'bbl'f' ftiJrrf_e tJrnrJrrr/urf_rrrrf 1;: ll.n "'wur£,.w,.,rrf_ 'b"'wurw~wr.wr

.lruf' f" rrm{/u"'lwJJr'b t•'bw~wrf_wtrbf"''-" W'l_'lwpf.w~t_n•fJJw'b 
ftiJr•/e "I'"Zbl l"'rw.J!w'bl.Jn'-r w.!urf_w f'.w.!wr f'.hurl.r.J'"l pw
'bwal.rurf_' 

nrurb'l' n-f. .!zurw~w'b p'bw~rf_n'l pw'brf_nri.hrJr £. .Jwnwln'l

i.hrJr f/Jrrf_'b b 
C-i.' ei.urwi.Jr.J!wJri. 'l"r.Jw~Jrsl!· C = 2.5-3.5, 
M-e' p'bw~wrf_wtr"'-" pf.wHn'l pw'brf_nrilhrJr £. .Jw

n.wln'li.hrJr PJrrf_e· nrnii.J! urrf_twl w.!unL.! 'f[!ln• 

i.erf_n,_fl hi. p'bw~wrf_wtrJrs '1-"'-1'"' 

8-i.' urrf_Jwl w.!unL.! p'bw~w•JwJrni..! Jw.!w'bw~wrf_nrw

"'bu p'bw~rf_n'l pw'brf_nr'hbrJr £. .JwnwJ"'li.hrJr [JJrrf_e• 

J?r.!"'-'lwJJr'b ~wrunsrf_w.J.J!i.hrJr 'bwfuw'l.J.!w'b Jcu.!w"bw~, 

pwsJr .!lrt_Jr'b orw~w'b .JwfurrJrs• wi.f'.rwJhzur t Jr.!w'bwl 'bwl.r. 

wnwrf_b[w'l"'-l'b .Jwfuubp[!t 

J?rJr wnwrf_btw'l"'-l'b orw~w'b Jwfuul! f'.wrf_wuuJr !;' 

lJ.n.wrf_h£W'ftrLJf. U"fWnnL.!mf Of'IJL,/ t_r/r .!Jrt_Jrf. Jw.!wJJrf. 

l.r . .1/rt_Jr'b rf_wtr~Jw'bw~w'b .Jwfrrubre nrnzrf_n,_,/ hi. f'.burlrJwl pw

'bwAI.rhrnrf_. 

3600 

Q,,..,.,_. 
•r· 

24 
K.,.N,q 

24 

86400 
K.,:.!'I~. 
86400 I 
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ll.tLwif. b lW'fiiL Jb Ull[IUILnL J nt/ 0 rn•J t.rfr wn~nif. b l W1fnL Jb 

J~nJwJfr'b k 1fwJplnw'bw~~n'b Jwfuubpe npn;_•[n'-J b'b t:..bmi.J~nl 

pw'bwd.Lbpn.[' 

Q K Q K __ •_,_r·- = KJw..r . K ••. --·_,_r_ "'""'"-· = JwJ. Jfoffoh = Jwo/ , • 24 
J .. ..r. ""'" 24 

U'!.[npwpw['' IJW{''fwif.npn'J. J?.pwJpwp'bbr tfr'bbtn• 'ff:."l

-J!mJ p_pwnn• (2.l'l!'b'1m'bfr~} ~wnmsif.wJ.c'bbrl!• u•fr Jut,epJw'b 

~LUJut'b'bb.pf!• "l"J"iwl1ut1ut'b'ilbre t:..wzif.wr~•/n•J b'i., bt'ilbtn~ 
utnutif.btw'fnLJb opw~w'b, pu~ p'bw~utif.wJl'P pw;[ufrJ.. 9w'i.9[! 

w'r.wif.btw'fnt Jb if.u•Jf'~Jtu'bw/fwb Jwfuub{'p JbiJm[il JnLbf9 1 

·i 

.Q.PUU'tlSU4UPUPU'U\. t;q_ .9.PUPI\flUBlfll"t. Uf},I\Bnftrtt;Pf!, 
Ulub lf .n .. ore htJ, uf'!uso trutrc 

. . . 

f/'itmfiiJw'b Jb2. 'lm'bif.n'l t.rbl'l! puiJui'i.if.n,_J b'i. brL,e 

fuJpfr' umnpbf'IJf'JLUo nrn'iJ,e 'fLnbtfmJ f,<j, 'fJ.uj<j,~ . tn~tf,, Jt~~~Jb- ' 
rbuwrfr'fl, nrn'i.,e lf'n'fl.[nLJ b'io hrlJflf ,/utlJbpbufr ifrut ('fbmbr 1 

t6.br· 'l.f1LuJputr'ilbp IL wu'it) "- J(il'bntnrmwJft'i., nrn'b,e uurutfr 

if.nLJ b'iJ wbap£'itbrfr9 £ LUJl urb'J.nt J'bbpftst JlrwJutmw~LU('LUf'

J'wb 'i."lwmw~m/ LUJU ~wJ' LUJb l.utt/rnt/. 01fLnLU1fnpJ-if.mJ b'b 

LUJ'f P"l"l' t.rhl'l!' 

JlrwJ'wmw~,.,rwrJ'w'i, 'i.wfuutqJ-J ,.,-;, J,.,J w'bw~ J_wtfrw

q,.,'i.s ~wrhnr !; t.rfr W'J.PI"'-l'P 6.frzm e'kmrn•[il JIILtuf!. LU Jb 

ll[bm,e !; P"'if."'pwpfr J'ft 2."'['$ mbf,'i.Miu~w'i., uw'i.frmwpw~~'it 
k w'i.whuw~w'b "lw~w'i.t_'ilbrfrt IJ.'l.PI"'-l'P urfr"l.'b . e'ilmphtfiu 

"lbm,e !; t:..wziffr wn"hbt t.rfr "lwt:..w"ht_[!• t_r,.,J' wmw~utrwrJ ,;,'b 

'itzw'itw~IILfiiJnL'i.(!, lf'fr LU'J.PJnL('/r n.blffrJ'f!, J'wu'i.wif.nriull[btt 

if.wJr~Jw'i.w~w'b chufuue ( 'fbpfrml!} k tfrrufrnfun•[il JnL'itf! · <f'wJ'w.

'itiu~fr f!'hfilws,emJ', 'lhpfrtirfr 'i.if.wqw'f"'-1';, k wnutifbtutlf"'-Jb~ 
tfbJn.p,,,_'b.'iibpf!• t.rfr funrmfiltn•'b'bbrP..• zwr<IJ'w'it wpwqn•

filJnL'b'bbrl!• LU'J.PI"'-l'P ~bir.wt/n r.,•filJm'ite Ull[Wn.Ju/b tfwJjrfriJ, ,. 

2."'-['b f!b'fnL'iib[tiL J,_ rfinfuw'f('b[nL . Jb[iln,.'flb('f!o t.ff nrw.~iu~w'ii_ 
9"'9w'itfrz'bbrl! ( f/>frqMw~w'i., ,e~J'ftw~w'b, put~mbrft"l"'lPw~w'b 
k pfrntn'lftw~w'b ~wm~n•filJn•'b'bbrl!)• u"lwn.n'J.'bbpfr "lwt.w'bp_

'itbrl! ufr nrwltfr 'b~wmJ' wJ p "- ufr Jfrwtfnrfr . fr~,e'itwr
<lb.p[!t 

8 J,_ 9 pwu uhJuJfr~nLfilJn<b nLbb!Jn'J. l_('t_LU<j,<j,b['fJLJ' 'fem

'j,f!ifn'l Jnnznr p'bw~wif.wJrbrfr ( "r"'b'l p'bw~frt.'illirft {Jfrif.l! 
~5000-frs u.if.btft 1;) t_rutJ'winui~wpwpJ'iu'b 'bwfuut.,J-ifLU'b _ 'fb"{-
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o~nrJ, t.'£.uruu/.nrnLfiJwt ,,.,~J,.,'b'£brnrJ, Ufbur.[! t oijurw'lnp-

6/Jl br~nL .u'lpJmr/r 1.nrrr fJpb ,.,,,. t.'hwrw.J.nr ~t, Ufbur.f! t 

0 'l.,.u'lnr6bl 'bnLJ'il ,.,'IPJnLrJr p_nLrf!' - br~nL urh'IP9' llJ'IUfhu 

"#J."'J! t .J.wr.J.bl 'iJwJ. wJ'hUfJruJr wrurw'lrw~w'b abn'hwr~nL
flJru,.f.'hbrJr tJ'IU,/ IUUJIU~UirUirrf w'iJ 'iJwfuw'f.J,/ Ul'}j J-wrf w'iJw~1 
nrurb'l. !_r~ Jw~nnrsnLJf! 'JIU'JUirhs'illzlf! ~-rn'l t .J.[ilwrJr 

"''_Wuri.urn IJWft'iJIUll 

lf,.,~brbuwJJr'h t.rhrJrs b'b 'lh~nhrl!• t'-hrf!• uwrlp-r

'hbrl!• t.r,.,'ils,p'ilbrl! £. ,.,llr;,, Uw~hrhuwJJr'b p_rbrl!• rlwu'hw

.J.nrw"'ih" 'lburbr'il o'lutur'lnr6htJru Ufbm.[! t 'iJ~,.,urJr m'bb'bwl' 

nr 'JriU'iJJ! UfWrnL'ilw~nLJ b'iJ Jbt) .[!IU'j,IU~nt(iJ JIUJ' p /JurfuJIUL 

r1 ..,,r;,Jr~'ilbr, or'l, .. r;,..,~,.,r;,, r.,.,r;,.f!,., 1Jrr;, r;, 1nrp 'r iL p.w~mhrfow

r;,'r· nLuutJr 1UftW'j,9 Jw./!rbtnL tJr ~wrbtJr OIJUIIU'fnr.Jbl furlb

LnL J. nrnz ur'burbuw~ur';,, wrmur'lrw~ur'b ~urrJr.f!'ilbrJr t,~rlwrl 
9-burJr urwrpbr urb'l.hrnLrl t.r/r nrw~l! urwrphr t LJr'hnLrll 

Aw~ur.J.urJrbrJr J. wrurw'lrw~w'h alm'hurr~mflJnL'h'ilhrJr ~b'l.
urwp_rhrl!• [ilwf.J.hLn.J. 'lburJr rlbp_, ~b'lurnurnd b'h 1_nLrf!• ~h'l
urnur.J.w6 'fnurJr'iJ urwrur6.J.nLJ t p'iJw~w.J.wJrJrs 'iJhrr k_ 

"-'r"-' 
JlrJr nrur~/! ururrphf t 'bwiL [!UUJ funrnrfiiJw'b. w.J.bLJr 

"/'l.lllnr b'iJ LJr'ilnLJ f.uriiiiU~IUJJrf. ;_brurhrf!l tUfiUUJUf~Wf.urrJ urr 

t ururr.J.ur f!'iJfilws.[!nLJ 1_nLr'j, (!'iJ'JnL'iJ/,l Ulwrpbr 'bJrzbrJrsr 

J.wrlur'hw~Jr [!'b[ilurs.f!nLrl 'lb~nJr 1.r/r 6urfuubrl!• rlur~wr'lw~
ftbrf!• WfUI'fnLfiiJm'iJ'iJbrf! fnfnfu.J.nLJ £'j,, 'fhur/r t.r/r 'b.J.w

lf-'"'fnLJ'j, 6wfuul' Ufblll.[! t' rlh6 LJr'bJr Ufwf.w'h1_.jn'l 1.r/r wnw

.J.blurfnLJ'h 6wfuuJr9 , flrnz urb'lbrnLrl Ufhur.[! t rlw'hrwrluru'b 

n!-unLrlftwuJrrbl 'fJ.urJr arflmwJJrf. nbJ-Jrrff!, nrn.J.f.bur£. f.wi.wfu 

urnwt_ur'ilnLrl t' f.wurur~wJJr'h, ln'lur9n'l iL rlw~hrbuwJp'il uur

nn<JS• nrf! fw~nLrf t p_r[!'h'JnL'il/rt_/r w'il9.[!bff! J. 'Jrwftn.j fuw

furftm ,/ t.rurrf IUUJW~IU flU rnLJ(!I 

9-burbrJr t_rhrf! UfwrnL'ilw~nLrl b'h rlb6 .[!,.,';,,.,~mfiiJwrl p 

ww,.hrnL~'ilhr, nrn'h.[! ~urrn'l b'b fw~bl Ul!'b'lnL'h/rt ~urnms-
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"'"".[!'ilbrJr w"iis.[!bf(!• ~nLurwH_bt t.nrbrmJ nL ~wJbrw'ilhrmJ k_ 

fuw"ii'lwrbl UfnJ UfbrJr wtfuururw'b.fl!' .ilret'lnr 'ilfot w'hsl!brl! ~w
rn'l h"ii /usw'h.J.bL urwrpbr urbuw~Jr ln'lwsn'l wnwr~w'hbrn.J. iL 

'lwflw.q_w'iJ flnLJllhrn.J.t .ilrJr f.nuw'iJ.pf! nrn;_w~Jr wq'JhsnL[iiJnL'il 

t m'iJJ.'iJmJ 'fbmJr f.nL'iJ/_J .J.rw• nrn2_ mb'lbrnLJ urh'l/r !; ni_';,b

'imuf r.m'hp n'ln'lmJ, pu~ nrnz mb'lhrmJ' .[!,.,'j,'l""'" bJm[ilb

r'-' ~nLUIW~mrft :hJr'l/r~w~w'iJ, .[!/rJ'Jrw~w";, /,_ pJrnln'fJrw~ur'iJ 
Ufrnsbu'hbrfo l;burb.w'b.[!n.J. t.r/r rlb1_ tmd.J.wd (iJ[ii.J.wd"iiJr z'hnr

t.M or'lw"iiw~w'h 'iiJnrflbrl! .ewJJ!"'J.J.nLrl b'b, urh'IJr t nr'bb
'bnrrl p'iJ.[!'j,Wrfw.[!rnLJ, nr.f!w";, tnrr'iJ WfW'f r.nuJr, Jr'b.f!";,w

Jw.prmJ'b w.J.bLJr wr"''l ~~wurwr.J.frt 

9- ~~ Ul W J,. 'iJ 1_ r (! 'iJ 'J nL 'iJ Jr l_ 'j, h r " urh'lf! f.Jr;_ur (!'hur

{'hf(! ~wr"-nr Jr•'ii'IJrr f". ,.,,, 'lhUf.[!nLrl Ufhur.[! !; r.w;_.J.Jr ,.,,.';,bl 

urbfu'bJr~w~w"ii, ur'hurbuw~w'h nL uw'hJrururrw~w'h P"''lJ w.qw'h 

Uf"'JJw'b'bbrr .ilrl!'h'lnL'i./r~Jr urb'll! Ufhur.[! !; tfr'hfr urJ'hUffruJr'b, 

nrUfhu.q_p (!'iJ'JnL'iJJr l"'" nrw~Jr w'iJr.rwJ-h;_ur .[!W"iiw~mfiiJurrfp 

tnLr• tn'l"'l.J.P• l.f!,.,J.[!urJ.J.Jr• t_fwHfo uwnnLJSn.J. iL urJL'ilt o/.b-_ 

{tnf.Jr2_JUI[ UfWJJ w'iJ'iJbrJrs htf.hl n.J. fr(!'iJ'Jm'il/rl_(! 'j,UfiUUIIU~W

r.wrrfwr t ~wnnL9bl rf/rp_[!'bflwsJr 'ln'lw.J.nr wfJr .J.rur ( nrurh'l 

1.rfo /unrmfiiJut'hf! Jbd !; Lfr'hnLrl ), ~b'lurnurrlw'b 'lnurnL9 'lnLru 

"- p'hw~w.J.wJrJrs .J.hr"-' Ufhurw~w'h uw"iiJrurwrw~w'h mhut_nL

p Jw'h Uf"'r.w"ii1_'hhrJr'h f.wrlwUfwurwu[uw"ii 1 U JrwJ-wrl w'bw~ Ufbur.[! 

!; r.w;_.jp Wn'bbl, nr 'fn'fw.J.nr ruff! J!UI'i,'J.J.hlnL Ji'b[ilw~ur t 

IILUurJr UfbUI.[! !; wf'b wrfrws'iJblt 

Jl r (! 'j, 'J nl. 'iJ" l_ ~ W ft nL 9" W ,) .[! 'j, h r" Uf b U U1 ~ 'j, b f' (!I 
{; ['hh tn.J. 'r~r wpw'bw~w"ii' p_rwhr~rwpw'bw~w'h' urh 'l"''lr"'~,.,r;, 
Uf,.,J J w'h'hbrfo P"''l rl ur'lw'hn•fiiJnL'il/rs• Jr'b tUfbu 'bwiL 'lburbrJr 

Wllur'ba'bwf.IU#f~nLfiJnL'iJ'iJhr/rs• Uf"'urrwuurnLrf /,';, urwrphr urh

Uw~p l!'b'lnL'hf_.t ~wnnLs.J.wd.[!'hbrt 9-burJr p_rf!'b'lnL'ilf l. ~urnms• 
.J.w6.[!'hhrf! l!uur urb'lJr 'l"'uw.J.nrnLflJw'il pwJ-w'h.jnLJ b'b hr~na. · 

urJrUfJr' wfwJp'iJ k_ r.m.'hwJp'ht b[ilb uJr· funrnLfiiJnLfl(! wfJr Jnur 

,/bt) 1;, nrw~(! pwrar !;, wff! ~wJnL'b t k_ l_ntf.n'l.J."'l• t.rf!'iJ

'JIIL'b/rtflhrf! ~wnnLs,.,_J b'b wffr .J.r"'' flrp .wfp Jnur y/r 
/unrnLfiiJnL'iJ(! fn./!r t1 pu~ nrw~(! sw.Jr, f.rf!'ii'JnL'hJrlf! ~wnna.
snLJ /,'j, r.nL'bJr Jb1_1 

llfwJJr'i, !_rf!'iJ'JnL'iiJrt'ilbrJrs urwrw.J.jw.J b'i, fun'ln.J.ur~w-
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""f' ~wJrr_wmfr"l {~wJhrwJfr'i.) "- zbrlufrwJfrt .;,~"lbl'l!' lon~ 
'ln4_w~w4_nr 1/'l!';,'lm'i.frll! ~,.,,_J4_w.l I; t_nLr l!'b'lnL"i,n'l Jwufr9, 

fr'i..e'i.wr.nu /un'lm/w~wzwrfr9 /,_ wrfru•Jfr'b r.nrfr9 ('b~. 2)r 
JlnLp'i. [!'b'lnL'i.n'l Jwu'b wJ"i. w'i.Jfrt_w"fbu l!'i.'lnL'bnLJ/'·1; 

qhmfr9' J.'b.e'i.wl',nu /un'ln4_w~wzwrl! .lwnwJnLJ I; f!';,'I.,L'i.n'l-

Jwufr9 ('ltfuwJwu} t_mrf, •urfrwJfr'k C.nrl! rfrnfuw'lrhtnL t;,.,_ 

Jwpt ll.rfrwlfr'b r,"f'l! Jfrt_w'b~JLUl ~umnL94_w<l.e I; qhmfr "

"l"J"IwJ{''i. ~LUJw"i.fr Jfrt_"-t J.'b.e'bwl;nu /un'ln4_w~wzwpn4_ l',nf'fr 

Jbt_ •frn/uw'lr4.wtl t"LI'f! pwrArw9'b,ILJ b';, "l"J"lhrf' •'fr-
1"9""-' 

l/Jn.er UfLU/;LU';,p_fr 'fb"f.emJ 2_11Lf'(! wp4_nLJ I; Jh~, fru// 

J_bq UfLUf',LU'j,t_fr '1-hllf.pnLJ bp~IIL "'"'LIIIILU~LU2_UI(W"I lun'Jn4_&U/f

";,bpfr urpwJw'lfr.ll! nrnztfnul 1;, bt'bbtm/ l;uiz•/iup~&Utfr'b .lwfullfr 

Jb.lmp1nL'i.fr9 ' bp~liL /un'ln4.w~LU2_LU[1bpfr 1Uz/11&UIIILU"i..p~ 'fbur 

.pnLJ t_r/r 2"'/',JJ,.,'j, wpw'fm-fiiJnL'b';, l!"i.'lm'bbtn4_ 0,7- .1,0 

trNp~• J.'b.p'bwl',nu fun'ln4.w~,2,rbrfr .},U,fr';, ,,I'.P"'"-"r4_nuf 

I; t_nLr l!';,'l-m"i.n'l J"'"l!· ';,p, ,J'b';,,Uf,.,l''l ~wnm94_,.l.p'b 

frpb"i,fr9 'i.br~&UJLU9'i.nLJ I; Aw'f"'f'' nrfr Ul'j,9$'j, IIL'J'J4.LUq I; 

t_r/r r.nuw';,J!fr nL'l'lnL{JJwJpr ll.l'l J,,l! trfr r.nuw"i.J!fr9 Uf"'zur

"l,.,';,htm "j,UfLUUJUI~n" wJf'U19'j,nLJ h';, r.nL"iifr Jbt_ "'"'""'q 99brfr 

"-r"' ~LUJ llf"'UI" Jb2._1 bpphJ'b wofbtfr UfLUUIUIU/uLU'i.UitnnL UJb• 

'Jbpnul, t_r/r r.nuw"i..efr Jh.l wr"''f"LfiiJnL'i.'i.hrfr 'lb"l.enLJ, 

~IUflnt94.nLJ , I; LUf'~'l 1 nrfr Jht_ 'lr4.mJ I; /un'Jnt/LU~UI2_Uif'fr 

'ltfr•wJUIU[!, fru~ znLrt_[! l94.nLJ -8"'1'""' 
9-bmfr trfr funrmfiJnL'i.'i.brfr J.. J ,~,r'lw~'i.hrfr 'l'l"'Lfr 
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UJUIUl&Utnulthr~l filbJ! wrfrbrfr 'fbUfJ!nl J 'j,"fUIUIUI~LUt.Uir"&UI' 
I; Olfurwqnp.lbl ~wJpt_tuurfr"l wrfrwJfr'b t_rl!'j,'I"L"i.frt'i.b, npn'i..e 

frrb"i.9fr9 'i.br~w1w9'i.nLJ h'i. p_rfr Jhp_, -+fr Jnur pburn'i.fra 

~,.,J .P"'t'fr9 "l,"'rwuur4_,.} r.nrbr {'b~. 3 )r ~rfr JU funf'nL

filtnL'b'bbpfr 'lbUf.pnLJ {3- 5 tf wt/bJ/r) urwppbp pwpApmfiltnL';,• 

'i.brfra l"'"-"r,.,~ 'l"'r l!"i.'lm'i.htm r.,.,J,r ,.,""'tfr'i. "lwurfr "-r"' 

~-- -
~---

--

un4_npwpLUf' LpffiiL 2'"1'$"" UfLUinnL/;LU'j,'j,/,r /,'j, fJn'J'bntJ: nf'. 

Ufb11'1_fr ln'JLU9n'l JwpJ'fr';,';,bp(! l_LU"j,9"j,b"j,, w'i.9.ebrfr 'ff'Ufr ~n'J
J'fr9 'I<;,,LJ' b';, nL'l'JwAfrq An'lbrfr9 ~,.,,_J'4_w.l (5-10 uiC 
f;bnw4_npm{J /LU';, 4_pw) 9w'i.9hpr f!Jwurm_f;,.,';,';,Lp[! rfrw~hlnL f',,.,_ 
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J'wp ilbpuf.9 'lilnLJ' bil r.wmm~ .[wt.wttbpl 'fwmmt.wililbpf. 

J'w~bpbUf! k J_wtfrbpf! npn2_b[IIL r.wJ'wp UfWf,WiJP._.[ntz tri' diUfv

Uf! pwrlwilnLJ' bil flnLILwmpbLf. wpw'fnLfill"'il .f.P"' (0,3-0 ,4 

t.f/tl.p~}, Y../"''lfr r. ... mfr~ilbpfr9 'l"LPf! Jw.[!pb[nL i~Ufu•m,..~m[ 

t.npfr J'frr_f.il J,..umJ' 'l'iJnLJ' b'iJ J,..iJp 9"'il9, "'Iii pwrlwilbLm[ 

bp~nL P"'rlw'iJJ'nL'iJ.[!'bbpfrt ll.nUI'l_f.'b pwrl,..'bJ'm.'b.[!nLJ' ~nun ... ~~ 

4_nLJ' Ji'iJ w.J.UI'li' r.wmfr~'iJbpf!• npf. l',wJ'wp r.wmw~'iJ wp.[tnJ' t 
bp~P"P'I P"'rlw'iJJnL'iJ.f!fr t. ... mw~fr9 0,5-1,0 tf 9"'"P' bl'~
P"P'I J'munLJ' fr'lk9'bmJ' b'b Uf"JUfbpfr 'bbpJJJ,..'iJ fvn'l.n.J.w~

'bbpf!' fiJ,JUf"'Jf.'b ~wJwil'bbpf! ~"'Pblf. t ~•unm9bl r.npf.9 

npnz l',hn•u4_npnLfllm'iJ tfpw, t.npfr Jnm ~wJ 'iJpw 4_p"'' npUfbu 

Jb~ ltnJpf.'bm9.J.wJ ~"'nnL9nuf: t/..bnf.'bfru mbfv'bfr~w~w'b ;_w

r,,'l"pJJw'iJ Uln.w.J.bLn•fdltn'b'bbpf! JbJ bil, ~wnm9mJ'bbpf. 

J.•utfrbpf!' T".f!P' Uf"J'Ufbpf. 'iJbpJJJwil f.m'ln.f.w~wzwpbpfr bp

t1wpm{iiJ•n'iJI!' ~wpf.: 

CJ.J.mbpf. J'J.,_ J'LJ .[!WiJw~nLfiJwJ'p UUIIWLJ9 UIRUI'l_W

'iJwlm. 'lbUf.[!m.J 4.'!'"''b'l t umb'lJ.[mJ un.[npw~,..'iJ P._pf!'b'fm• 

~tfrt'iJupJr w;_Jrtwmw'iJ.f!f. t.wJ'Uipl ~Uitn~U1UfJ.11 4_mw'iJ'fw.J.np J.iJ 

r.mutlull"'lf.'it IL L"'l"'9"'l "'lf.il I!WillfLJ9'bbl'l! ( zm'lw )1 IJ.I'1Uff.uf. 

'1b"f.pbp11Ltf w'bfrtwtfrw'it p_pwJ wmw~"'l'"'Pm J'iJ WUfwt;n4_b[nL 

'iJUfwmw~mf wtfrJr •fpu•' l',n'lf. Jbp_ ~wJ w+fr Jnm (iiJpJr Jf.

'l"9"t/. UfuttnpUIIIInttLif J.iJ bp~IUpw4_m'iJ tfrnu, npf! ~~~ l.J.nLJ t 
2_bpbtfr : 11./'IUffruf. zbpbtfr'iJbpnLJ' trfr tfbp_ /:,wmW~UIJf.iJ UUIIlfiLI9 

"- "'lJr'b lfr UlllUI'l_WilnLJ, npmf_l',bmk ppJr J,..~bpbUUIJfril T"JlP 

"'P"''l"'fiiJm'b'bbpf. ri,..J,..'bw~ (0,5-0,1 t.fjtlpq) "'""'P.wtmJ t 
J'w~bpbuwiJr'iJ UWIWLJ9• fru~ 'fbmfr J'frtf.9 wiJ9wJ UUJilnl./9-

'iJh{tf! JJtilt"- p_rf!'iJ'lnL'hJtt ~wJbpw t_bil r.wu'bmJ, "'IL pwpa

pwilmJ, ~Ufl_ntJ' b'iJ zhphtftfr P._pf. Jw~bphuJt tf.pw UlllUI'l_UI9WJ 

UWII.IILJ9Jrill 

rf>n.pp UlpUI'fnl fiiJnL'iJ'iJbpfr zilnpl',frtf. p_rfr Jbp_ b'lwfl. ~wfv

JWL J'wu'iJp~'iJbpf! 'iJumnLJ' bj, zbpbtfrf. u~'l.piJw~w'iJ JwunLJ, k 

zbpbtfrfr tf.bptnLJ' ~UIII.IfL9tf.w6 !J'(!iJ'fnLiiJtt r.npf. Jbt._ r.wJbJw• 

mwpwp JwJlnLp p_mp t L9t/.nLJI 

thpbtfrwJf.il p_p/!'iJ'Im'bJttilbp[! untf.npwpwp ~wn.nL9t/.nLJ bil 

t.f'P J'J.J JwfuubpJr IJ.bUf.[!lfL,/1 flLIIIfLJtUiuf.pm fillnLiJilbpf! 91fLJ9 

b_il mtfhL, np •fbpJr'b u'b,fwil rlwJwilw~ (bpp zbpbtfrfr Jbp_ 
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2_irLpf:! zwprl4nLJ J; 9bm~ t.Pf zwpJJwt nL'I.'l.ntPJwJp) zJ.
pbtJr(! u'bqm.J t 'lbmJr Jw~bpbuwiJril zJr(ilhpntf., Jru~ uurnp/tt 

,'iJJw'iJ rlwJw'bwf r.wmw~wJJr'b zJr(ilbpntf.t ~bmkwpwp• bpp 

fv'b'Jfrp t 'fptfmJ Uf"'~wub9ilbl p_pwpbpm~'bbpf.' ~wfvi"'L Jwu• 

'bfr~'bbpJr Jnun.pf!• Ufb"'J! t ~/tpwn.bL tf.bpJtil uilnLJ, bpi. 

'"'iJ'ffrf' t 'fp•fnLJ' UfUI~WIIb9'iJJ.[f"'lw9n'l UUIII.fiL19iJbrJr JnLtnJl(!• 

tUUfW UfJ.&n ,f! t ~frpwn.J.[ tllfllfpfr'iJ 11'iJntJ1 bpp w'iJr.pwrlbzm t 
LJ•'bm.J IJut'bfuhl IL' p_p.npbpm~'bbpJr k' uutnnLI9'iJbpf. JnLm.pf!, 

f{UIIlnt94.flttf t bp~~n'[Jw'iJJt u'iJnLJ'mf zbpbtfrt IJ.1u 'fbUf.[!nLJ 

"''"Pf'bp J.,.,r ... 'bw~ p_m1,'iJ l!il'f"Liltf.nLJ t wwppbp ~"'LJb

pfr9' 

4 IlL~ Ul I fr 'iJ £p f! ,il 'fnL 'iJ f. t iJ b p I! 'iJJwil bil wtfrwJf.il 

funtzn.J.w~"'t/."1' 'lrf!il'f"L'hf.t'bhpfr'b, Jf.wl'b w1il mwpphpnL

fllu,fp, np 'lrf!'iJ'fnL'iJf.t_ J'wUf! 'f&niJqmJ' t 'fbmf. ~b'ilmpn'ilw• 

~'"'iJ JwunLJ k Jtil.[!'bwl',nu fvn'lntf.ut~wzwpfr hp~wpnL/JinL'fl/! 

tfbJ t LJt'bnLJt 

-f.wi~Jr np p_pf. "'P"''lmfJJnLilf! 9bmp Jf.P.f.il tfwumJ tfbfl. 

t tfr'bmJ [,_ 'l"'Pl! mw'iJnLJ t mwppbp wnwp~w'iibp, Jf.t.n9-

'j,/;p /,'iJ aim$ wn'bmJ p_pf!il'fnLilf.t Jwul! "I"'ZLn"fwilhlnL r.w

,f,up, "'Ju/til.[!il, w 1il 'lilnLJ hi~ pbmnilf.9• br~w{ipburn'ilf.s ~wJ 

•f•wJ"'P9 "l"'mpumm.J.wd- wp~'lilbrf.• ~w•tbrwilbpf. ''"t.' 

~nL'bluJfr'~~ p_rf!'b'fnL'iiJrlf. It wtfrwJJtil r.npf. J'ht_ urb'ILU• 

'f[tnuf Lil "1"'/Uf'"mb, J_nL'fuL'iJb ~,J "'"P"9bJbilm1w Jtii.JJ'ilw .. 

r,,, fun'lmfwl/wzwpt rf>n.[!p mpwJ'tu'lJLpJr IJ.b"i.JJnLJ /un'lnt/.LU~

~hpf! ,,,r;,L,f b'iJ 'lbmfr r.wmUIIJntf., Jrult JbJ mpwJw'ldbp~ 

'lb"fJ!nL J' r.utlnutlJJr •fl•w Uf"'"'fw"mqmJ /"!'"'" m'ln.f. I 

M..[!ilwr.nu fvn'lntf.utlf"'l"'Pl! ~wrn'l t Lf.'iJbL Jt'b.[!'ilwf.nu• 

i.'bz"• J wJJt'b k uf.fl.nilwJfr'b, ~pfr J "'~"'P'I"'~i' JU mwmw

hnuf'bbpJt JwJ'w'ilw~ k bpp wtfrwJf.il r.npf! 'lm'ilt/.nLJ t JU 

r.bnwt[npnLfiJwil tf.rw• fvn'ln.J.w~wzwpfr urb'lw'fpJ'wil fvnpnL

£iiJnL'bf! JbJ t LJt'bnLJ't ll.J'IUff.uf. 'lb"IJlbpnLJ il"luturw~wt:.wr• 

Jwp t ~wn.nL9bl upq,nilwJJtil fvn'lnt/.w~wzwr, "PI! mb'l"''ll!r

t/.nLJ t Uflb'lnJburrM i.tzJw'iJ 'ld-fr9 pwpap, 

IJ.+wJJtil l',npf. Jb1. mb'l.wtf.npnLJ bt fr'i~Jltwr.nu fvn'ln

•/w~wzwpf. J~ll'l!' Uf"JUfJt ilbpJJJ'wt fvn'lntf.w~wzwp/! '-
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Jw.er"'L S:.wpJwpw'b.e'hhrf!' ~npft JbJ-nLfiJnL'hf! ~'"{u4_wJ ~ 
"'l'l ""'l'J!Ulqnpnu!bbrft l_wphpps' 

'l•bmp !.. '"P"'JP'b C.npp p_rp Jw~w£''1-w~'bhrf Jbl ~w 
npnz. ~W"fl b(Jh "f"J"fb['f! flnr/r9 2_r1L[' 1_hb pwpJ.pw,9'imLJ1 

p'i,.e'bwllnu frm'lmfwlfwz.wr"q 2_11L[' 1../r llnunLJ, Jw~'"l''l"'~'bbl'l! 

'lur'bqiiLJ b'b huLJh p•urJ.rn•fJ J'"h 4.1'"', ftu~ 2./'P ;_wpdJ m'b 

'1-h"'.[!"'-'' S:.nrp Jht ul• Jw~'"l''l-"'~1!. awrlp t LPhntJ 'fbmfr 

2.rfr Jw~wr'1w~P9' ll..f.wJf.'il t:.nrfo hrllf'"l''l pwJau'bJ,,'iJ.ep Jh'l. 

ufr '1-f.'bwJH J' wf[W[''f'"~l! (A ·'lfr'b.) nrnz"-nul' t llbur£ !"'l 
pw'bwd.bmf: 

"1""/:ul' Aq·h 'lhmp ll'P 'bpz'b t J'lsmphpnq1 

' ' I 1 ~ i•(! y_pp "''i'z'fwb ~"l'"'~'"''bbpft 'f"'J'wpb t p'i,.[!'bwt:.nu 

P'"'l"qwltw z.wpntJ, 

h9 w'ba -grub9p J'hl b'lwJ 'J-pJ'w'lrnt[iiJm'b'iJ. t• "1'1! 
llwqu'"wr t 0,.1-0,15 ,IJ,mpfrt 

~rf!'b'JnLbpl_ w'iJa.ef•rp J'w~bphue npnzqmJ' t, btbhlntf 

Y..rfr zwrriJw'b wrw'f"'fdJwh [iln•uwmrhtl! JhJn •. [il,nt'bp9, npb 

(!k'fnLk,IILJ t 0 ,1- 0,3 uftlp.l}' 1/.'iJs./!brf!. ulO'/.W'J-['nLJ hb 'fb

utp llwmu•~P!l 0,5-1,0 U p•upJ.pnt{JJwb q['w iL UP 9wJp 

Jw~'"f'f"'IIP '1-h"'.[!I'Lif, uwt<nLJ!lP ""'"l'P'j, Jw~bpbufoa 0,3 u 
wqbJir swJ: 

· ~rP zwpc!Jw'b '"l'"''f"LPJntbf! p'b,e'bwS:.nu fun'lmJw~w
zwi'"'J t/h•f•IL'h•JmJ t 0 ,6-0,8 lfNpiJ w</.hlfr' 

41nJ!/'' t:.mmll"'"'l'" thnbtuJfr'i. 'lb'"bl''i. o'f"'"''f"rcH•tfru 
'1-'hfrurmfJJntb'bhr M. UlfllU'l_IUbiiLJ, nrmJilburJ.. 'lf'P .ewhw~l! k 

•l"'trhm'bwltw'b Jwfuue P"$1' b'b nt mwr4.LU f!.bfiiLU9.[!"'J J'bt} 

.f.mfrnfumfiiJwh b'iJ . 1/iJ(clwp~qnuft >/.LUpwpnt.!iJbpp JwJm'iuu~ 

b'l•uh wnw</.hl""l"' Jh JLUfuul! ~"'l'"'l t Jjr ,ew'i.Jr tntullbJw~ 
LUh'fLUJ JbJ LJr'i.bl 'infw'lw'fnLJk Jwfu"P9' lJ.!'I"'P"P 'lburhrntJ, 

unqn['LUjllllf' ' P.l'P {unpmfdJmb'bbpf!. P"l.!r b'iJ k tnLUpqw e'b
[cltu9.[!"LJ' urwmw'i,tfm .. J b'b JhJ uwt:.J'wf.'bbpm J', llm'ite flwu-

mwmntb JJ, i"'l'l! ~wrn'l t "'""J.hl' UbJ (ilk.enL[illmb f1Lbh-

9"'l · 'f/n"hrntJ f_fiL['/! t:.num.J t J/,J LUf1UilJnLfiiJLUdp 1 nr/r t.b-
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,_,,J.w'b.pnq Jrr t.bw wwbm J t JbJ .em'hwlfmfl JwJ p ltwf1Jil,ll 

.rwutM"'hr " mwrpbr t_w•Jrhr/r .e"'rhr: · · . 

Y.J""'P"fr '~"""'1'1! tb'b ~·"r"'l ,f/;J 1rilwl1wqmJ[fbrfr :-zew;; 
J'tumw~w[•wpJwf. r,,. ""'lP w'l.P/"'1' tf.'bbl, nwurp · ~iU['d'f:· - hit 
o'lmLU'fnpJqkt J'jrwfh LUo/htp t.nLIIwLfr '-'"1£1/"Lfl tlpbbliiL ··'JhUf-'

,J!nl..lf: .f!mr'b l!b'Jm'bbl"'- t:.wJmp umw~pt i)br[il/r~• 2ftufiiJ'pbjrfi 

Jjrp_n,'fttq w4.httu9'hnuf (,f. t.rfr '""l'"LfaJ•IL'itf!.: Uwllwl'b ,;./" 

'fbUf.ptnJ p_rw{t/J'pjr9 4_bt'l.. ~nwrwft•Jm J' bh ~tufiJLUl Jwu'i1M~ 

tbrf!' .e•urhrre· 'lrwii.J! t.b,.wa'i,hl"'- t..w,fwr t..wu•w~fr 4.rw 

~•unnt9rfwJ- t:,,.,,,,~ ltw.!bl""!r •/r•w ,r]wh,'f L'b 'l'itntJt b[ilh 

nbtfrM/>utJ[•f. UfUJJJ'w'biiiJt'/! {Jm Jl b'j, UIWLP"• ~wfitJUI·l Jwll

'bp~'bbpf!. t..hn.w,t1flhtnL t..wJ'mr ~turhtp t tu.Jrfr 4.t''" t1,..,""!1bl 

"fLU[''l 111l'w'i. -:w•Jwqw'l 111Pi • "l""h'i/r9 Jw.J)[•qu•J f'"fl! •frn

'""''1/'bl /un'l.mf•u~'bhpmJ: 
flttnz tnb'lU['IIL,/ l_fiUJUIUIIli~W['LU['Jwf. LU'lflJnl [' bf. J\wf.

'JfruwfluLJ p'i,w~w'b l6.bl'l! I. pilw~wf. IlL wpt:.bmrtwlrtu'b 'll'UtJ' ... 

pw,,f.bpf!' ?-pw'b9 o'lwwqn pJJ' w'b clwJ wf.w~ "'bmp. t blfwm/• 

lltbbk1Uf1 nr 2rfr nr.uf{f! cfwJw'i,ulfJJr f!k{JIU9.[!11Ld lfrn/ut/uLJ t 
[, ' llwmw~w'IJntJ', J, ' ~wpqwt1.['"LJ: Y.rJr "l''"'ll! ""'"' t wt/rb

l'P' Jw~bpbufr !.. t:.wmw~Jr Jnm. "'hw.p t O'flll"''l"fdbl llb'i.u!

l'"f.w~wb JwuntJ b'fwd l'"rf!' . 

!}"'P'"'l"'i.9 ~wr£"r t y_rwJpw;·'i.brJ• . -6-rz"' z'"t:."''l"r 
JnLJf! J.. llwbf•urwptu~w'b UfW'>UfwilnLJ/!' "'wuii/W(r'bbf'p Jnm 

Ufbm.p t J 2_LnUI~LUf. t..u~n'lnL[il ft1Lfl UWI',J'wbbl• J mbwqtufl'f 'fLU['.; 

'i~tu'i.wtJr'b A.'iJt:.wLJr' tfu•pwf"tLJ'bbrfr J.. mJh'l m'bJ.rkilbrJ. rlw"' 

Jw'hw~· Y.rwJ'I""rfr P"l"l' ,,WIUII.911LJ"bbl'P hnJ'"'IJ,u'b wz{uw

tnw'b,e'bhrl! Ufbtn.[! t JwJ'w'iJw/fpb ~WtnUifbl, 'J['IUk!l 2f2_U1- · 

~"'I.J!"LJ tf;_mw~wf. uw'b[imwrw~w'b l:.,ultn'ln'-[il JnLil uwC.J' wf.bl 

k r.wurmf/ /u'bwJ .f- utwkbt wJ'pn'lf mwpqw f!'itfdw9.pntJt 

~rwJpwpilbrfr Jbi t.nuLLP"• r_mrc rrC.uu/w.f! J'LU~brbufr9 PI' 
t.buo t" uru/iunJ' i.Uil. w1u ~wtf LUJh l_LU•fonq l:.,n'[p Jwu'h.p~· 

bbp, nrfr UfLUtnftwnmf 'l/'LUJpwpbhpp Jbp_ JbJ .[!LUb~~nt{JjwJ'p 
mJo'lJ t ~nturw~qntJ't U'l.Jw'lwf.p, lJ.pLU'f"'Jp I. LUJ[ Jwu• 

ufr4.'i,hpjr tupnmwqwJrbpmJ ptut[Jw{iJJr•f f.l'"'J'PLU[''bbpp Jhf. 

"'/cJJ fl'fr funrmPJnLb/! t:,LU,."'ULUf t 0,3--0,8 If, J'p'bt'Jb" 

20-.90 tntupp WtlUif_ funpnt{JJnt.bf!. Jb~ J'hmr/r!J wqh[p t 
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/,'1/,l' tJw(,w'fnpJJw'b e'hfilws.emJ Ufh"'./!!; 'li'"'"P"'I'f! ~wzm
Uf,.'bllt "''IJ w~wtn•J/rs 1.. ~b'lmnmn<fiJn•'h/rs' !i?pwJ pwp'bhpf! 
Jw.grbtnt• funf'W!Jbh[nL wzfuwtnWb.[!bhp[! ~WJWIIUIWb/r thn

.,W,,., zrt.w'b'bhpnt_J Ufbtn IJ !; ~WUIWf'bl JhJ '1.'1"'-Z"•{iJ J"'" P• 

"rllfh.u,, h'f_wJ pwpw~ p_pwr.bum zhr"'f! tt/_'i,w,,,, r.w~wnw~ 

'l"llf.en•J l"'-l'f! ~"'1'"'1 t 'hhrJJt/_ht t.rwfiw•frw'bs "'"'"'r'bhrfr 
Jilt' !i?rwJpwr'bbp/r Jbt_ pnt_uwllw'bn._p!n'-h !; umw'l_whn,_J 

"'If, ..,.,..,.g,,_J, brp lrlr funrn'-{iJJnLhf! P"./!1' !; t.. p_n'-N! mw

.pwbntJ tz U.tb'b mwr/r w.!nw'be 1-2 m'h'fwJ I'"'J"hrf! 

"tl.ur.g !; nl_hl_ws'bbt' 

!i?rwJwmw~wrwrJw'b 1.. p_rwrp/rwsJw'b hUfwmw~nt[ 

orl'n"''f"I'Jt[n'l li'"'J pwp'bhpf! Ufhm.e t uw'b/rmwrw~wb l"'t[ 
t[/rl.wl[nLJ 'fm'bt[bl,, r.w~wnw~ '1hUf.[!nLJ J wp'f~Wh!J 1.. w'bw • 

um'b'bbp/r r.wJwr ""'''"''ll•t "lrt[w'i,'lmfil!n'-b"hr/r mwrwJJw'b 

"''ll'l"•f' ~wrn'l h'b 'lwnbwl' Uw'b/rmw/tau~wb r.u~n'lmfilJwb 

,UI~ Ufbur.e t 'fUtbt/_fr nl_ J/rauJb t.r"'" P"'l'l!' wut.. wJ P"'ll 
t.r'"'""'.[! Jwltbrhuet U'b[JIILJlWUtrbt/r !; wbwuntbbhri•h p_rbt 

w'bJfrlw"'bu p_pwJpwrfr Jbp_, '11'"' r.w.!wr Ufb'".[! t "1"'"'
t[wr/rs !JWJ ~WILnL!Jhl t_fb£1UIIIbt£' lf'b['IL r.wrJwrwh,ebb(tnqt 

!i?rwJpaurl! Ufb"'./! !; ~-"-"'-!Jht p'i,w~wt[wwfrs • f/>hrJw'bhr/rs 

t[bp£.t Jlrfr funr"'-filln'-hf!. rfrn.er t"'bm.e t tfr'b/r. Jfr'btl.. 
1-1,5 u funrnt{J 1w'b '1b"'.IJ"'·" [lll<uut~w'b 1.. ~bb'f•ubwftw'b 

Of''fUibfr,JbLrfr 'l.Uif''fW!JJwb r.wJwr bUfU111UIWt/_llr Uf"'!Jwb

'j,br b'b umb'l;)t/_n,_J, JlpwJpwrfr l"'l'l!. mw1,pl;r ~~~~r/r.e'bb1,!r 
r.wJwr OlfUIUI'fnrJbtn'- bUfiUUIW~nt[ UfhUI.IJ !; ~Willll !Jb£ 2f1W

pw2fufrt ~wnntst[wJ.e'hbrt 

flrnz UW~IUt/_Wf_ll'-f' uth'f_hf'lltJ 2._f'UIJ IUUIIU~UI(1IIIf1Jiu'iJ r.w

Jwr olfu'aulfnpJt[mJ b'b mb'f_,._J h'l_wJ nnn7J wb 1.. li''"I'

I'P"'9Jw'b f.f"'h!J.[!hb['l!' •~rwJwmw~wf'"'f'J wb t;wJ "'f' wt/_ht/r 

r.ttLUW£/r IU'ff'J"'-[1 bb 2_f'Wf'f'lrw,'/Jw'/, f_f1Uh!J.[!hhf'(!.• .IJUI'iJ!r llf 

,,.,,Jw'b tr"'h!J.IJhbre mwrt/_w Jbl 'I" I'""'-" h'b 't"'l't. d w

Jw'bw~w.!frt_nsmJ: lu/ruut w'bf.pwrlhzutn'-{tiJaub '1hUf.IJ"•" olf

w•'fnpJ,,._J b'b Jw'ffr••mraulw!fr'b f.,f"'h!J.IJhbrl! 1.. f'"Hiu•'iiw

rwp'i,bp[!• WJU 'fbUf.IJIILJ tnb'lfr !; nt_'iJbbnLJ t.rlr JbJ ~urntUUI 

/._ uurwpbplfpJau t.rbrfr Jw~"'I''1"'~P P,l'al'"'9n'-J' 
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J?p,'hs.e'bbr/rs l"'-l''b f!'b'ln'-'bqmJ !; Jfr Z"'I'.IJ ~wnn'-s
t[,J.e'hhr/r J/rp_nsnt/_: UhJ .IJwhw~mfiiJruJp l"'-1' >.'bwr,t/nr !; 

fnfu,'lrht ,.,9 r_r,'h!J.e'hhrnt/ ~wJ Jun'l"'[w~'hbrnt/• pn.IJr 

.ewi.w~11._p1w.tp r_r/r 'lh"'.IJ"uf tru/iJs.efr Jnm ~wun'-sn•J b'b >.np, 

nrfr Jbr_ p_ntpf!. r.nuntJ t lf'"'h!J.[!/t9' SlrwrpfrwsJ .,.'b ll'"'h!J.IJ'bhrf!.• 
nrnz r_rwbr~rwpwbiU~Wb bUftUUtnWt/_nr UflUJJwb'hbrnLJJ ~wrn'l 
b'iJ O'f"'"''f"f'Jt/_ht umnrbf'~f'J"' r_php/r wt/_btw!JJwb >.wJwf'' "f'f! 

ftwmwrt/_n•J t t.r""'"-"'.IJ Jw~hrhufr •[rw f!Jphr/r• r_rw'bs.IJ'bhrfr• 
uwt[wqw'bi.br/r· r.nrhrfr· w'bmumwJ/rb· AJmbWUfluzm"'wb zhr

mhrfr ~wnnts.!w'b Jfrt_nsnt/t J!rwi.yM "'"'"'r'bbt•/r 'lbUf.IJ"'-J t.n•
l'f! 'lwzmn•J pwJw'bt[n,_J !; r_pwh!J.[!'hhpfr J/rp_n!Jnt/· 'bhrJJ,[htnt/ 

t/_httl.frs iJhr.e'-1 f_nLf'(!. r.wublll,/ !; f_f'UI/'hr zbrut/rbJ npwb'l_/r!J 

Jw.ert/_wJ p_ntr'b o'f'""''f"I'Jt[•~tJ !; >.nrfrqn'bw~w'b ~wJ ,._'1.

'l"'J./r'l p_rr.wt[w.e'bbrfr J/rp_nsnt/_t 

nsnrbrttrsu. ~rbi'Jl oq.su.q.nrunJtiTL! 

Umnrhr~rl"' p_rhrf! 'f"''bq,._.t b'ii br~rfr Jw~hrbufr!J 
"'"'l'l'bl' funrmfiJ"'-'b'bbr/r t/r"'• w'br.u,.fwuwraul"'P b'b mw
pwJqwJ, nt'bb'iJ UIWf'/'bf' >.qnrmfJJIILb (2_f'UI"-WUint{JJnt'h} k 

nrw~t JlnLf'(!. zwrrft/_nLJ t WUfW[I'iJhr/r Jur~nmfr'iJbr/r k (.b'l_

.[!bf'lr Jfrt_nt/_t J!pwphr zhrmntJ b'lwJ 2._"'-f'(! ~nLUIW~t/_nLJ t 
p_rwr.butn zhrmfr t[paut b[Jb t[bnJ.i.u Jrrb'hfrs 'hhr~"'{"'!Jbnt.! !; 

{Jh.[! Jw~fsrbu, WUfW UtnW!Jt/_ntJ !; IIUinf'hf'~f'J"' rr"rfr r.n

uw'iJ.[!' t.rwr.butn zbru•Jr Jw~brhunt[t . C'h•J nr,._J' "1'./JIU'b 

Jw~hpbufr (Jb.ent(riJn'-'b[! JbJ tfr'h/r, wJ'h.IJw'b t.rfr zwrrl.!w'h 

wrw'lmfilJnt'bf!. JbJ ~tfr'h/rt 
Uumrhr~rl"' p_r~rl! I!""' bp~pwpw'bw~w'b . Uf"'IJw'b'hl.rfr 

pwJw'bt[ntJ h'b r.bmi.J"'l >.Jr.t'bw~w'h tnbllw~'hbrfr' "h r 'b w-

l r b I', 'I r ,._ 'h , "'J /r 'h, " /r l z h r , "' J /r 'h t.. "' 'I P I m r

'bhr/r p_rbr ('h11• 4)• 
'{ h r b w l {' h r 'b ,._'bb'b mb'lw~w'b p'iintJ{J, 'fm'b.Jnt.! h'b r,,.'l, 

Jw~brbu/r'h Jnm (Jfr'btl.. 3-5 U funrmfiJJwb t/[•w), r,,Jwmw

rwJ uwpbr zhrm th'b ~wqJn,_J. ,,,iJt/_htnt/ r.n'l/r Jw~h
phu/r Jnm, b'b[ilw~w bf, p_bpJwum/rf.w'hfr urwmw'b,,_Jbbr/r 

iL ~b'lurnurt[b[nLI Jlr/r "'wzwre P".IJI' !; iL fu/rum fnt[-n-
. :¥,1 



/uw~w'in IJ.I'I"t/ruJt t..rbrl! 2.rwJ' uun,..~~»r"'rJ'•u'b r.,..J' "'f' "'f'"'~~ 
uoJr~ 'bzu/il,..~m{Jr~~t'b tm'bb'in 

Cj. f' frt ';, Ul lU J" b 2_ f' b f' (! 'fUI'b</_mJ' b'i, w</_bt/r J'bJ fun~ 

{tpLw'lnlf' 

llfoe2tfl1J1U!Jfib nt6ll?m.uu:;/1b 
'lf'Wftp 2./;('VI 

lf/lrzbflVIU!Jf>u ~>bznuiu:Jf>L 
wwptp 2t('U7 

f'tl<[ljtu'b 1f'IU \ UIILUI2_/rb 2.f1tu~bUUI zbrllt" 1rw b;zwJ 2_['Wf'bf; 

zbruo~~tJ': _ U'bmJ'l! 1/wmwr•/•,J' t- ,..J'pnr/2. ,f,..~f,rh"un1_, .f"u'b{t 

nr 'hrw'bJrs 1_b,,k_ r.uufwmwl'""' 2.1"""'""' zhrml.l' t b'b t/r'brnJ': 
.5lrJr .pw•inu~l! t.wmn~»mm'b lt'· 'bl"" J'ur~brLuJr t. u

1
wzwrf• 

urwuow'bntJ"bbt'l! 1/w/u</_wJ b'b J'{rl'bnlnrm"'J/r'b mh'lmJ"bl.rf• 

.pw'bw~Jrs : ll.n 2.f'"'Pbr zbtru'l! "l f:.iJz.mJ'"'J/r'b t-. t.r/r rfw~ 
~brbu{! Ul'fWIII t-, ~IU('fr'J t- pwrarwbut[ h /rt.'bli[, ~IU/UtfwJ 
t.r/rjw'bw~/r9' ll.nwb'l=~umm ,91_wa 2.rr.n1rJr J'b2. r.mrl! 'lm'b</_mJ' 

t- t_rwpbr zbrwJr 2.t'/r ,{ w~brbuJr P"'f'arm {J J"''b 1_rw' ~t•/r 
Nf'UI~f! tnwrpbf' t- [/r'bm J'' ~tu{u</_mJ fun['nt(rl Jnt'h/r,9 

1 
(,bttUil/n~ 

rn•(Jrm'bJrs• ltb'lmnwm [rl !"'<;, Ull[pJm r"'"rJrst lPn.pr {un,mr {J [tu'b 

'lhUf.pmJ' ~b7.:nw2rhre 'bbraJ1_bL"'I t.n'lJr J'b2, t.mre · "-"'rw~ 
~mJ' b'b 'ltu'hw'lw'b pw~mbrJrw'bbrn</_• lfbJ funrm[JJ"''b '1 ·""1~ 
.J?n<J' t_n•r'b w</_bLJr J' ~».pmr t- L/r'bmJ't · 

~rwJ' Ultntu~wrwrJ' w'b 'b"[tutnw~n1_ ~~»rhtJr t- o'lm"''l"r~ 
Jbl "'/'b 'lrm'bmwrJr'b t.rbrl!• n1m'b.p m'bb'b J'bJ "f~»zwr, 
U'"'Pbf' zbf'm/! t,'l"f' b nrw~w~,u'b J. .J?Wbw~"'~.;_b tnw~w~ 
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i,mJ"bhrf! "'".J?f' b'i, J. nrw~f! '>~»J'tu"{UitnUIUfuUJ'bnt J' t- U"f'" ... 

"" 'l 'bb r/r "'"'r.~»'bt.'bb r/r'b, 
Omn1rbr~rtw 2.rhrfr o'lm"''lnrJJ'wt r.,..rshrl! f11tahtfru 

Ufbm.J? t- JrJ',..';,,..l 2.r/r J'w~hrbuJr t.bn,..1_nrm/Jtn<'bf! 'lbm'bfr 

J',..~hrbufrs· t.rl• funrmfJJn<'bf! , zwrJJ'UJ'b n<'J'JnlfJJnt'bf!, 'brw 

J'~»~hrbufr frlb.J!"'-fJ Jn<bf! £.. :p frtmr~»sfrwJfr Ulf'W'f"' {J Jn<bf!' 
~rfr J'~»~hrbufr t.bnu~</nrmfJJmbf! 'lbu,'bfr J',u~bt'b"fr9 b. 1.rfr 

/unrm-fJJm.'bl! "l'"Z"•J' ht 'bz~»an'lfr ~~»J' Lwrf• J'f'2."9'"11 

2 

lf ~--~~~--~~~--~--~--~- ~ . 
I 980 

~ ~ 
('.,. 

~ ~ ~ r-.. "' -~ 0) Q) 0) 0) <:>., 

'11[ . 5. Umnt•htoiii'JIU 2J1hp~ 7"'l'doJhtnL nut'lnLt>Jlldi(l 
nrn;b(nL u!uhofltl: 

97.3 

J!rfr 2 Ul I' J ,, w 'b Ill 'l 'l fit (rl J nt 'b f' nrnzhtn< t:,UJJ'UJr 

utfu[lltlf 'iJ 2_ UJt,IU(IIIlJ' b'IJ J'p .J!IU'iJp tnUJu'iJ JUI~ ~UJJ' f)wf'J"' f' 

J'l.wr ~"'LJ'brfr br~wrm{JJ~»J'p b .. ,u'b~J"•"'fr ('b~. :; ): bn~»'b~ 
lu•ub 'f'U'fiUftltb ('Ill J' ~Wtlfll9nL J' b'h r_r'>n p'hb r· J_w•frb Ln1 . 'lbm'hfr 

tfUJ//b{,b"fr9 J'fr'bz.k. ufr J'w~brl"'l! b'lwJ t:.bnw</_nrn•fJJn<bf!, 

nrnzmJ' bt 1.f'P 'bfrzbrl!' ll.l""'bu, orJr'bUI~, bfdh 11., fl, CJ. 
t.r'>nr'bbrfr J'nm 'lhm'bfr J'~»~brbufr 'bJrzbr'b £'b t:.wJ'w"'wm~»u

/uw'b~»p~»r 986, 98J, 982, fru~ C,bn~»</_nrn•fdJm'bl! 'lhm'bJr J'~»

~hrbufrs J'fr'bt£.. t.rfr J'w~brb"l! 6, 8, 9 d', w"'"' p_r'>n(!i.thrfr 

J'b2. P.r/r 'bfrzhrl! ~t/r'bh'b' 980, 976 t. 973, u,, 'bfrzbrn1_ mwr-
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1_nLif /,~ 'f('""-~UIUIJ/r~ lJ'bf'Jr '.w1_wuwr pwrarmfiJm_'i, nLt/,w 

9"'1 ~bmbrJr J'JrwsJ'w'b yrlhrl!' llJr'1r"ir'l"'lir"'u'bbrf!' ~Jr'frn
fr'l"'lir"'u~bri''b UIW('I/WrJ nuz'lw'-WJW9 lfirJ/! 9RLJ9 t UIW[/rU 
t.r/r zwrJ J ..,<;, nL'l'["L" I"' 'be: 

J! r fr tf. fr l ur r w 9 fr w I fr w r w 'I m_ {J 1m~ 1! LwJfr'bwr 
(zfrfilwJJr~) zwrd-Jw~ J w.fwbw~ nrnztfmJ t ?-wrufrfr f!W~LU
M._ntf' 

V=KJ, 

nrmluz' K-~ tf.Jrturrwsfrwtfr ynrd-tu~fr9'b t uftlr~· WJ11frh.J!~ 
f/>/riu,rwsfrwJfr wrw'lmf'J"Lh[!, hrp fJb.J!mfiJ"L~f! r.wtf_wuwr 
t Jb~fr: 

l-'b' p_rfr J'w~bt,buJr {tlh.etiLfiJnLhf! {llfr'lrwtflMw~w~ 
fib.J!mfiiJn"-~1! ): 

.S!rJr Jw~hrhuJr (ilh.pn'-fiiJnt~f! nrnzo{nLJ t p_r/r 

zwrJJw~ ""-'['[ntfillwJp tfbrsrwJ br~n .. ~hmbri' trfr ~i'zhrfr 
UIW('pbrmfiiJnt~f! f'Uidut~hfntf "'/'1 ~hurhrJr J'Jrp_k h'fLUJ llbnww 

o{nrmfi Jut~ 1rw: ll.lu"'bu, orfr~w~, 1 k .2 ~burbrfr J/r'l_"

b'lw6 JwumJ trf' Jut~brbufr [Jb.pn"-fJJnL~f! ~LJr'i,Jr' 

I- H1-H2 978-975 
-----' z:; =0,01 

l 300 

l-{! nrnztfmJ' t '.wurw~wlfJ/r91 llouJLUaLU,'j, JwuzurwpJrl 
brp K=O,Ol uftlpq, 

V = 0,01 · 0,01=0,0001 tfNpq ~wJ 8,6 tf/op: 
flwnLJ'bwuJrtmLfiiJnl..hhbrf! 9RLJlJ b'iJ uro{/,[ 1 nr 'f('nLh

UIWJfrh t_rhrfr 2.UI('Jtn J"f! llfrJ"i,w~WhntJ [WJ'fr~w(' nbJfrJ m'i,Jr• 

llfnLf'[!m[b~ul zwrdnLJ f/r~nLJ t funznr llwmJr~UIJJrh 'f/,UJUiw 

.e':'rbrn,_J, 6.b'l.J!UIJJr~ ut"'wr'bhrmJ' k hrphJ'b p_rr:.w'bJw'b 
tlwJw'bw~ u"nrilbrJr 2"'l'll!' . 

' u Jr l2 b {'., ... I /r 'j, ~nttfmJ b'i, WJh umnrbr~f'JW t_('h('[!t 
Rf»h# ymho{nLJ" /z~ lzp~nL l_('W(,£um zbpmhrfr J'Jrf_/,_

1 
[/rhnLJ 

b~ "l 6.'bznLJUIJJr'b k 6,<;,2 ,,_.rw1Jr'b: 

flt _6.'i,ztiLJ'WJ/rh J/rt_zbrmwJJrh UUtn('bf'~rJW 
tph('"J, nLiJ/,'j, UlfUIUI Jw~brhu, t_rwphr zbrurf! wJ'pn'ft_ pwrd.

rnL[il{wJp 11'"" L9tfw6 t/r LfrhnLJ', m'i,b'i, t:,..,Jb.twur ... pwp 
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r.wuUILUUJnLh nbJpJ, 2_('/t tJwfuuf! JwJ1u'iJw~Jr f!hfi/.u9.J!IILJ J!lrt 
t .frnfutfm.J', lbr.twtfr'll mwurwilm ,/f,/,1'1! .frn.pr b'b: UU16HwJ 

tJr'bhtntf lrwt.buur zbrurntf_, Jut~brbuwjfr'b ~b'lurnur trbl'l! t4'b 

~wrn'lwhm .r 'bbrfil•mfuu'b9bl p_r-pbr zhrurJr Jbt_l o/..brt_fr'bJru 

Jbt_ w'bs'bhtn1 br~"'l' l.w'bw"'"'r"· z'bnrt.Jro{ phw~w'b ffrt
mru•9i'wt/r· l"'l'f! Jw.prtfmJ t 'hrw Jbp_ ~wfuo{w6 tffr6w~,,t 

'l'"'btfn'l 'bJnL{ilhl'fr9 IL J'fr~rnoryw'ili'qJltbrJr9. nLI~urJr J'irt_zhr 

UIWJfrh uurnrhpfJl'JUI t_('h('(! ~Wf'll'f b'iJ lf'UIJWurW~IU('Wf',/w'i, . 

t:,~LUwLft w'lPJ"Lf i/r'bbt' '1-rUiil,'l o'lu'UI'l"f'""'-JI! 'b"'wmw~w· 
t.wrtfwr t Ri_ J'JrwJh urbfu'iJfr~w~wh, wuk UlhurhuUI~IUh ur£w · 
uwffbmfr9• J!whJr nr l_ltL('h wrt.buurw~whnfhb Jw.p('lz[IIL wh~ 

t.rwd-bzurnL{J l""-'i, 1./r Lfr'bmJ', pw9umm{iiJwJ p w1'b 'fh"'.ebrJr, 

brp f_lllfb w'bsilhtntf urwrphr J'frJfrw~w'b P"''l ... 'fr"'fiiJnLh 
nL'bhsn'l w"'wr'bbrJr JJr2_n1_, t.wrumuthnLJ t JbJ .ew'bw~n .. -

Ptw.!p w'lbrno{: 

zj 'i, z nL J' w I" b j" fr l2 b r ur Ul l fr i, umnpbr~rJw t_rbp[! 

bnt(ll"//111 'flll'iJt/_nLJ /,'j, /,('~IlL !_('WI:.,buur zbrurhpfr J'!rt_"-J JfrwJ'i, 

w{i. urwrpbrn'-fill"'"P' nr WJU"'b'l vwpbp zbrurl! t.w,hg· 

t[wJ t LP'i,"'J' lf'""-' 'ilrw w.!pn'fl pwrd.rnrfitwJpz U.J'I"iP"fr 

2rwpb[' zbftUitlt,/ ftwrtnL9'fwtJ l_('t:,nf'fr J'bp_ f."'-Pf! pwf'J.rw

bll;,r tl 
tl'bz,,_J UIJ/th 2f'f.f'f!' ~w"ftfwJ urb.'[/r t_('LUiz('~('IUfiLUbiU~IU'j,, 

ul.Lfrbf/>•uJfr'b "'wJJw'i,'bbr/r9• ~'"l'"'l L'b pwrarwhll t.n'llr JUI

~btrbu/r.'J •fbi' {zwu•rrfw'il'ilhrfr J.bntf) k tt:.wubh[ 'lhur'bfr Jw

~Ltd;uft'b: l1'bzuu.lwlf''b ( zw~~~rtfw'bn'l) uurnrbr~rlw t_rbl'l! ~nl_
r{uuf hi. 'i,wft._ wpmbqJwG. wlu"'bu b'b ~ni_4_nLJ 'bwk 6'bzndw

Jfrb ll'"'Pht' zLrUibrl! "- WJ~' p_rt:.nr'bhrl!• nrnh.J! ~wnmso{m.J 
b'iJ: U.rUibi[JW'j, f.'j, ~fll_t/_ntJ' Ut{b Uf_WUil.Wnn1_, nr WI<LUt_fr'i, whw 

'fWJ" UIJ'I"'fruJ. zwurro{IUhWJflh 2_/'r..nr ~WnnLstfbl t :hrwhu/rwt/t 

u,w.b'll'u 2l'lw'bm.J' 1126 fl'i-~..,'i,fr'bt U.rutbtJ-'b ubrfr 
2_L[rJu,JuUJi'{uubf! -t.wuutwur,_'b ~~ 

l1'b2m_J'.,,JJr'b w1'i, p_rbrl!• "l'"'b.J! t_h'b f.wu'llm.t br~rfr 
Jwftbf'buJrb fJn l_t/_IIL,/ b'IJ b 'j, f:l IU W (' UJ b 'll W 'j, ( U nr. f' LU (' UJ b 'lw 
Jw'b}: . 

Pn["l' "i 6.'bzmJ'wtfril p_rwphr zhru•arnLJ' ~wnmso{w6 
ut.nrilbJ·fr Jbl, 'bwfu.ew'b wrt.buurw~wh p_rt.w'i,m,/1!, U'fr .tw-
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~bpbue qm'b1_n<J ~ t_('LUpbp zbpmp 2PP JLU~bp/wp ( umwmM 

Jw~wr'l-w~) PLUrar,ILfJJw'h 1f'LU ('b~. 4 1(1, K2 ut.np'bhp ): 

~ft;LUhlfLU~I J-LUJLUhLU/f y_pt.npp J/12_ 2_Pf dLU~LUf''fLU~h 

f.2_'iund t" , _uwws1_md t '1-P'j,LUJp~ dwl1wp'fwl1: li'bzmdwJp'b 

2_f'LUpbp zbpmfTpmd ~LUnms1_wJ urt.nphbpfl Jb2_ 2/'" Jwffh~ 

r'-~"1! P'upapUibllld t- ('b~. 4 K3} : 

ll.pmbqJw'b p_pt.np'bbpmJ r.,u6.wfu p__r/' wpt.btJmu,~w'b pwpa~ 

pw9mJ lfr "fw\w'bp__<[riLJ, l"'Pl! t.nuntd t" 'lb"fp u"lumJLU'b 

1_w!rl! p'bwl/"''b 6.'bzJLU'b ma~~, pul1 l.'b[ilwmpmbqJwb p_pt:.np'bb

f'"tJ pwpapw9'iunJ b'b r:.wwnt~ U/",("lbrf. ,rp2, 9 n<[: 

llwnpbf'~f'l'u 2/'bl'f! lf'bntd [;'b lfp"t'bmLUJfb f.nuuJh.[!/r 

lt_wd W1_Wl[LUb" afm<[: ll.nwp_p'iJ 'f"ut.vntJ 2_pp JLUit_brbuh n<h/r 

npnz fi1 b.[!nt fJJnLb' UI"(Uifp JLUit_nUJp'iJbpm[ 2_-"' ph Whf!b'f f,LUW 

r.IIUI/Ld tz bp//f'"f''J 'fb"(.[!ntd 2_PP JLUftbpbu(! t.npfrqnhwf[LUh t-1 
2_f'wpbp zbpmp t)LU~nmp'bhpp Jbp__ qm'b<[_ntJ t J!Pl ?_LUpJ1_n'l 

2rfr nrnzm~fr "fLU;'W(ll 

9-pn~hUIWJp'h r.nu~n'b.[!p 2_pp JLU!UU(! "l"'t'_"IILJ t- f.bmhJLU£ 

pw'bLUabn.f_. 

Q=wV, 

nrwh'l' w-'b lrwphr zbrmr LWJhW~IUh r.wm.[wJ-.[!p Jw~brb"'b 
t u2 , 

V-'b' 2_/'P fi>frLmr"'9PWJ/r W[IIUlflllfJJm'be uNplp 
~w.[wuwpwJ_wtJt , lwJp'bwp zwpJ-Jw'b J-wJw'bw~ 'fpnt'b

UIWJph t.nuLU'bJ!p JLUfuue ~Lr'hfr' 

Q=wV=BHKL 

npmb,L' B-'b p__rwpbp zhrmr [LUJ'bntfiiJnthb t u, 
H-e' » » r.'lnrn•(riJm'be tf: 

lJ.'bf.u~t[UIUUifLU1_1Up 2_1UpdJw'i, JwJLU'i,IUff, bpp f.nuLUiJJ!LI 

m 'l'lmfil JWd p ftbil'fw'bfr t.wuiiJLUJ.[![! 1pnpn{u1[ntJ !;-, "'bm.[! t" 
pLU'i~tuabp ,(bl mb'lw'lrbl Jppp'b Jw~bpbup JbJm{JJn<hf! 

( (j) "hfr'i. ): 

li'i.zn<J LUJft'i, 2_f'Wphp 2_0fU111td lfpliL'iJUiwJph t.nuwhJ!P 

JLUfuul! "t"'z.[ntJ t" t:.bmhJwl pw'bwalm1_. 

44 

Q=wV=BaKI -= BakH1-H2 , 

l 

npmb'l' a-f. -6.'bz_ntJLUJph ywpbp z_bpu>p t.LUumntfiiJIILhh t, U' 

H
1 

J.. H
2
-e' ur Jw~brhup 'bf>zhre qpm'bwLUJp'b t.n

,w'il.f!p ,.'l'lmfJJwJp ~wnn<9.f_wJ t.nrhrr ,fbp__: 

lJ. 'l pI nL r ';, h r ftnt•{ntd b'il IUJ';, uwnrhr~rJIU p__rbre• 

npn'ii.J! 'l"'f'u b'b qwLfru hr~r/> dLU~hpbup 1_rw' p'bLU~w'b n<'l/>

'itbpn.f.· Lf,'i.n<J b'b "-"'rl!'bPLU9 L.. 1_bpf!'i.PUI9 (i.~. 6 ): .Z.wr

l!'bpw9 LU'fPJmp'bbpfr p_n<t'l! t.nun<J t- qbpl..p9 'bhp.[!b, pu~ 

.[bpf!'bfJw9 LU'fpJntp'bhrr 2"'rl! \ 6.'bzJ w'b UIW~, 'bhr.J!"-P9 .f_hpk I 

t/.wre'h[Jtu9 LU'lPJ"'r'bbre t.w'b'IP"'."'J b'b filhJ!mp1n.'b'bhrr 

.f_p1u , puq 1_bp[!'bf'w9 IU'[pJntpbbp[!' 9wJp tnb'[bpntJ: 

ll.'lpJmrr 'fbpfrwe ur WJh .J!UihUI~'j, ~ Lfrmrbrm/ It-" 
funpw'bwp'f Jhwphpn.f_, np{!_ t.numJ t Jpw.[np J-wdw'bwqmJ 

NLUJf~JIUhiiLJ, rnutbntd ftw,f J-LUJnLJ): 

P'bLUftw<[_ w Jrhpp p__pwJ wmwftw pw pJ w'b 'b"fwwwftn.[ LU'l

pJn<p'bbp(! £1UJh l_tupn<[ ab O'fWIUlfnpJ'-[ntdl f}' t'_UIUiftiU'b qnp

Jn'l w'lpJn<pilbpp ll'brfr p_bp.!tuumfr6.w'be Lfr'bmJ t- 6-10° b. 

mwr.f.w e'bflw9J!"•" .t!frt t wwmw'b1_mJ: 
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; I . 

' i ' .· 

llump/sp~rJW t_pbpf! t_rUJJ'UJurUJ~Uif'Uif'J'UI'iJ 'iJ"f.IUIIrUI~nl~ 01,

UIIUflrpiJntJ' Js'iJ, IUJUUf/sU ~nltfUIJ, ~IUUfUIUIUIUJfr'iJ ~wnm stfwJ~-
1!/spfr J'frt_nsntJ.t 'Iw"'.urwuwJfr'ii ~nltfmJ' ht w1t P"l"P ~w
n.mstf..,J~ilbpf!• npnil~ Jwnw,mJ' h'i, u-rhr zhrurhrfrs t_mpt 
rt,.m.ilhtnt t,..,J' wpt 

lfwutmw<ftQJ~G ~wnnt.gtl_w~}!Gb(lf! pwll..,'iJtfmJ' f,'iJ /;pL~ 
fuJ'pfr' ""l'lwd.fry ut.wtJ.w~"kht'• r.nl'fr'lnilw~wt wr.u,JU1~1ihr, 
~wUfurwllwJfril ~wJ'hpwthpt 

llup1 wc\~q ~pllwt{w}!GbpG frph1isfrs 'iibt·~-Jws'bmJ' hi~ 
"'-'l'lwafry 'll"'twak 1rnrtfwJ.ptbp, npnii.J! ~frr-n•/nt.J' ht J'/,J 
r.,_npntfiiJnL'iJ nt.'iJhsn'l_ t_pwphp ;_hpurfr /unp 'fur'i,tfhlnL 'fh"f.Jllrl J' 
/, J'fr ~w'i,fr 1_['1Up/sp ;_bpmbpfr t_nt.p'iJ f!'iJ'Jirl 'iJ/;lfru: 

~np~qnfiw~wG t_pllw~m}!lib[lfi frtrb'i,9fr9 ilbp~wJwsilnul 
h'i, r.nrfr'ln'iiw~wt 'frnptfwJ~1ihp, npn'ii~ ~frrwntfm. J' bil, hrp 

t.r"'rhr zbrurfr r,'l"l'"'fJimte 'frn.J!p t £. 'lm'ktfnuf t J'fr'i,l£. 
6~7 u /unpn'-fiiJw'it t/.r"'' 

.,W"fUU~cJwJ~Ii ~aufbpwG Jwnwlnt.J' t- -'l.PI"'-I''ithrfr 
1_1rL[''i, f!'it'fnL'iJ/s[nL r.wJwp• ~WnnLgtJ.nt.J' t lf'wphf' ;_hpmfr b[l~• 
f'P Jw~brhu 'J"'-f'U 'fWlnL urb'l_nLJ't 

,..,"'.,wuwJfr'k ~wnmstf~~~J~'iihr 'i,..,,,,,'ldbtm, lfwnntsb

l",_ /, z.wt.wynpJJslnL 'i,UfWIIrW~'i, t- 1_f'Wf'b(' 2_/spmfts UllriU'jiWL 

wtr.pwuhzm ~w'itw~mfillwJ' p t_mr' w"'.wt.ntfbtntf ~wnn'-9'{wt!~fr 
J'zurw~wt wilfuw'frwt wz/u-"'-t.J!I!• "f.Uir.Ufwthlntf ufr nrw~l!' 
nrfr t.wJwf' "f/:;llr~ t• w) ~IU"fllrUIUIUJp'iJ ~wnmstfwJ~/! l',fr,/'i,/,l 

ywr.b,, zbrurJ:t t/.rw· p) uwrhr zhrurfr r-stfwJ ~urrtfwt!~fr 
Jw~nmfrilhrJ:t /.. -6.b'l_J!hpJ:t l!il'ft;..,t,_p J'-~hphul! w"'.wt.nqfr t.rfr 

w'itr.rwubzm ~w'it.,~n,_p 1"'-tl!, 'I) ~w"'mwuwlft'i, ~wnmstfwJ l!il 
..,J'iJUfbu J'frwstfwJ Lfrilfr ywphf' zhrurfr t.hur, "I' 111Uf"'rfr 

Jlllu'itfr~'ithrl! l"'l"'lt/.h'it £. yfr Jw~"'P'f""~l! lr-rar-'itw, 'f) J'fr
l"awnnL,/'i,br d.l~nilwp~bl U'fr "1'""~1! /, 'fhpfrml! Ufwr.UfwthlnL 
I',IUJ' wpr 

nL'l_'l_UJafry u"wtJ.w~'i,~~f'l! tfr'itm,/ b'it r.nrw"bw,fr"b, /un
'l_lrt/.W~IU"Irf' {,_ ~nJ'pp'itiUst/.Uidt ~lr['UI'i,IUJJ:t'iJ ut.nr'iJhf'f! ~UIIllrL-
91rLJ' b'k 1-9 u mpwJ' ... ydntf' "1.. funr lr-rkr zbrmhril 
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php zbrmfrs· wul.. H .. t•U zbrmfro· np'b cL'fnL'bmJ' J,i, ·"Ill· 
'[wuwp (1,3-1,85) H: 

~rr.np'bhpfr Jbp_ p_pfr J'w~wp'fw~f! tfr'bmJ' t umann}t~ h 
q)Gwu~~~ UmwmH ~nt'[mJ t w1'b .!w~...,p'Jw~l!• bpp p_pl:,w

'bmJ tfr ~wuuup'[m.!: ~pt:,IU'b.!w'b 'lbuf.J!nl ,/ p_pfr J',u~bplwc 

p_p/:,npfr ,/bf_ U~UnLJ t frp_'iJal £. ~IU'iJ'J'iJal npnz Jw~lllf'JW~fr 

'[pw, npf! ~nl_'[nLJ t q.}lliwtJ'}t~ Um~Uljl'}\ll~/ flp,ew'iJ f_f~IU• 
'bnLJ'b nLJ-b'l f" ~wmwp'[nLJ, 'lfr'bwJH J'w~wp'JIU~'b w'[btfr 

zwm !; frp_'iJnLJl 

~rfr wl'b .pw'bw~c· npf! umwo'[m, t- .ifrwtfnr J-wJ'w· 
'bw~n,J ('[wJp~tw'bmJ', pn"'b,,J, J-w.!nuf} 'lfr'bwJM ,fwltwr· 

'fw~fr Jb~ Jbmp frp_bgJ'w'b 'lb"',enL.! ~ntr/m ,/ I; uuflwl p_pwpbp 

1\npfr'fn'bfr mbum~wpwp Jtbp~m: 
'1-f.r'iuu.!fr~ Jw~wp'JW~f! p_pl\np'bltpfr J'bp_ Lfr'butJ' f- w'[blfr 

ow<tp, ,ew'iJ f_p~npfr J'nm. UI/'J P'U9111U1p1fm ,/ t 'Jfr,/UI'IfllL• 

fllm'b'bbrmrf, p_pfr $.'bz.!w'b ~npmum'bbpn'[' 'fpm'bmfr.9 '1-mru 

'fwtn• J. p_p~npfr (ffrtmrfr) Ufwmfro w'bo'bbtn• J-wJ'w'bw~: 
~rC.w'bJ w'b J-wJ w'bw~ p_pl\npfr zmrp_(! umnrbr~rlw p_pb

rfr Jw~wp'fw~'b frp_'bnt.! !;. w•fh'bwJU frp_bomJ(! mb'lfr f" 
m'iJb'iJntJ P._pl:,npfr Jnm £. wumpAw'iJwpwp "/UI~UIUIIL,/, p_p/:,nrfr9 

npnz l:,bnw'[npmfltw'b '[pw umnpbr~Piw p_pbpfr J'w~wr'lwljc 

pntnrn'[fr'b tfr frp_'bnuf: ~rfr ,rw~wnwV frp_bon•J'c "'wm~br~ 
'[m.J t- ~nrw,ttn'[, nrc ~nt'[ntJ' !; qbtqpbu}tnli ~np: U' ... t,b~ 
phuc m'bb'bnt.! t- [ilb,em (ltm'b 'lb"'fr p_pl\npf!' ~npw'fJ,.,Ifr'b 

aw'fwpfr Un'[, npf! ~nt'[nd t ~2_bgumli l1wu qbuJ.Pbu}tnli 
Awqmp (L~. 7 ): 

'1-b"'rbufrn'b aw,wrfr zwnw:ffr'lf! ~w.! u·"nrfr ~b'bmtm'bfro 
.!fr'btk '1bUfpbufrn'b ~npw'fJfr k t_pp um:umfr~ ,fw~:ur'l:u~fr 

znt!'!+Jw'iJ ~hln(!> IUJufr'b,e'iJ Jfr'btl.. IUJ'iJ ~aln(!> nptnb'[ tfr 

'f'f1U9""'" u"w'b.!w'b w'l'lbomfltnt'b(!, ~nt'[nt.! t ~pfinp~ wq
qbgnt.pjwli 2wnwtJ.}tq: U'l'lbon•flJw'b zwnw'ifr'lfr J _bJmfllm_Lc 

~wfu'[wtJ. f" p_p•upbp zbpmp l\'fnpntflJnt'bfr9• w"/wpp f/lfrlmpw• 

ofrn'b l:,wm~mflJnt'b'bbpfrg 1.. p_pfr .!w~Uip'fw~fr fr'l__ba.!w'b pwra

pmfl lm'bfro: ~r"nrfr IU'f'1bomfl JUI'b zwnwrffr'lf! Azlfrfrm ~br
Ufn'[ ~wphtfr t- npnzbt +nra'bw~w'b yl:,w'bJ'IU'b .!frp_non'[, npfr 

J-w.!w'bw~ yl\npfrg tn1Uppbp 1\bnw'[npmfiiJnL'b'bbpfr '[pw +n-
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ptr,J bt t.nrb/ tp/r Jw~wr'lw~tbrJr tw4rm·J'tbr ~mmwpi.L"' 
1\w.!wr' 

9•rm'bmwlfr'b w'[w'lu•'bfr r.u:.!wp p_pl\nrfr "''l'lbomfilw'b 

zwnwr/fr'lc U< "''l'I·J .!n"'"'""r"'"'b" ~~~~rbtfr t- nrnzbt 

/>. 19. fin,uw~fr'bfr pw'bwaJ.n'[. 

R =47v 6HKt "'''' , p 

npmb'l' H~c p_pwpbr zbrmfr r.wumntflJnL'b'b !; J'bmpbpn'[, 

K-L' f/lfrLmriUoftwlfr 'lnrJw~froc U'Jtlrlt• 
t-L' p_pl:,w'iJ.!LU'b u~'lPP9 w'b9wJ J-w.!w'bw~(! J-wJ'hpn'[, 

p-'b' p_pwpbr zbrmfr Jw~nm~b'bmflJm'bc: 

brp t = 7,5 J-w1f, fru~ p=0,3, f!Uin ,., /f, 1/ntUUI~fr'iJfr, 
.,,buw~wrwr Ul'f'fbomfl lw'b zwnw'ifr'lf! p_pfr .!w~brhufr J'b~ 
.!hmr• ( S-=1 uJ frp_hoJ'w'b 'lb"'.enL.! ~Lfr'bfr' 

R 7 1 a. 7.5HK v- J. 
"''"' =4 1, 3 ==575 HK 1 fru't .,,.,, y o, 

Op.}tliwlt. S=4,0 lf, H=lO,O lf, K=O.OOl lfN_p,. 

R-n· -=575 . 4.ov 10,0 . o,oo1=230 lf: 

'1-rn,'bmwtfr'b 1\nuw'b,enuf p_pl\n rfr u'bJ' w'b k "''l'lbon'filw'b 

zwnw'[p'f'iJbp(! f\wr/_wuwp j_b'iJ, p'iJ}_"/bu lfpm'iJmwJp'iJ w'[UI'fUI• 

ULJ'w'b 'lnmnL l"'l'bmfl JnL'b(! nrnzqm" t- 1\bmb l"'l pw

'bwaJ. n'[' 

- Q - ___g_ 
L-~- HKI' 

"f""L•t' Q~L lt'""rfr '1-bpfrm'b I; u3fllP~' 
J-L' lfpnt'bmwtfr'b l:,nuw'b,ep ,f wltli pbufr (I b ,em [il l"'Lf!, 

(h-e' lfpnt'i,nwtfr'b 1\nuUJ'b,efr :fh~ 'lJw.!hu•r lwJ'bm· 

(ltw'b p_r/r Jwfuuc: 

q1=wv=HKI: 
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s 
mi.Jwl paubu1AI..m[' Cl= (1+- ): 

H 
.9.pr.np'bbpp "''l'lh ynL{J JWb zwnw4P'lf!. ,, IP/-tmrwypwJP 

'l"I'Jw~pyf!. "'t•t/•u<} (- "''llnLutu~ 10~mJ: 

lJ.qJftLUtU~ 10 

rlrpw~2""'J Jwu • lll.nbsnL/'Ju.'lt I :b~l 111 1'"'9~"'1~ 
ll."i"'l''j,Lp~ 111/;uw~l'. 'i.~ft.bp~ mpw~ 2""'"'4~'le' 'l"l'~"'~~se K 

Jw'l~~/!_ JJ R .. u. (J) {Jfop) 

Uw'i.p ~ .... ,,.~"'""[' I 
"'""'" . 0,10--0,25 50-100 10-25 

U~i~"" ~w111j.tw4np 

w•fw'l 0.25-0,50 100-200 25..,..35 

*"2"1' ~wrnHwr/np 
wlfwif 0,50- 1 .o 300 .. 400 35- 40 

lfn"i~"' ~wrnH_wrfnp 
wrfw'l· I ,0 2.0 400- 500 60 -- 75 

Uw'i.p ~""i~& . 2.0-3,0 400-600 100-125 

UJ.I~'i. ~""i~' 3,0-5,0 500-1500 150 

· . .s!raurbr 2brurt-9 'lb"ll- ut:.nr r:.nun'l t.rl- Jaufuue ( 'lbppw 

ml') ~·urbl,. t" npnzhl pw'bauAitm[ /,. •frnp~'iuu~aub t'"+nLJ'bbpp · 

· JPt_nym[: CJ.pm'hurwJp'b "l i.'bznLJtu[pb tua[auqw'bn~.J ~aun.nLs~ 
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qauJ ~wm"'fl"'l U'~nrfr ,Apfrure npnzqn~.J t ~hurkJUfl f1ul• 

H2-hf 
'baualt.na[' q=1.36 K R 

lg~ 
r 

npmb'l_' h
1
-e t.rP 2.bpurp r.wuurnL/illnLbb t tr'-nrfr "twurp Jnur• 

t:'b'lm'bbtnaf Jnmwa[npwUf.h" h1 =H-S, WJ'f pw
bwa£.1!. (!b'JnLbnLJ (- f.bm£.J"'l urbUJ!f!.• np'it wa[bw 

LP t:.wpJaup (- "tl'"'~mp~ o'lmw'lnpi!JwL t.wJwpt 

2H-S 
q = L36KS R ' 

lg-
r 

"l'"'b'l \ r~e ut:.nrfr wpl.nUIJ!Pb zwn.tuaf/r'lb t 11 I 
llfruhrmwlfrb -&.'bzndwlfrb uwphr t_hpurnd ~llln.ntg.[w" 

~UII.IJIUI'IWl ut.npfr ,_hpJrurf! npnzafnul t t,/,"urii.JWL pw'f.twall.n.[• 

H-h S 
,.,) brp h,>a. q=2.73aK R 1 

2,73aK --y• 
lg-· lg-

r r 

npmb'l' a·'k uwpbp zbrurfr t.qnp1tLf/J1tLtL t ( P"'l'~l'"'-fllnt.LI!) 
Jbmphpna[, 

!"J 1~e.' t_pfr zbpu•fr pwpApnLf/Jnl.bf!. lt'l:,npfr "t"'mfr Jnur, 

(2H-a)a-h;a 
p) 'rr h~ <a. q=1.36 K R ' 

lg-
r 

bpp tpf.nf•fr "l'•""bre ,'i,r_pw'hyfrlt b'b, fruiJ f"LI'f!. i.'bz,.,

,f "'Jfr'b r_pwphp zl'r"'P9 efl'lm_'bafnLJ t affrwl'b r:,..,,...,~fr9• t.l!r· 

t:.n1•P 'Jbpfrme npn2.•[nuf (- WJ"Uf.bu' 

q = 4kr(A ••. -A 1t<"J=,4KrS, 

r~e trl',npfr 'bbp.pfrb zwnwaffr'lb t Jfburrbrnaf. 

A"ur.~e',mwmfr~ Jw~wr'lwlffr 'bpzf!. Jfbmphpna[. 

A 'lfr'h.~e' 'lp'bwJfr~ J ~'l'"l''l"'~fr 'bfrze Jburrbrnaf • 

S·e' t.rfr Jw~wr'lw~fr frt.byJw'b P..,l'~l'"'·flln'-'be., 
S==Auur.-A'lfr'b. 



l/JnpA'i.twlf.u'i.t-; tpl>w.'i,f tu'b ,f/rt.n snq .~ prr.n r/r 'lbpfune n rn· 

zbtm- f.tuJwr '1r4.mtf t- "!"Jut' '1-hp/rme nrnz•JmJ t- '1/rbiU• 
J/r~tulfw'i.t nrnz /;.wumtumnLb JJUJ{IUf''fiU~,. JwJJUbiU~l ~rf.tub• 

J w'i.t dJUJ IUbUI~ utnJ utr UlrUIIU'f/'"'fiU~IU'i.tnLfiJnLb(! pnpn/u• 

qmJ t- IUJ'i.t.pJU'i.t, nr 'lhut/r p__r'"t' """"'l J. u~>nr/rs PIUrArws· 
qn'l p_rbr/r dw/uuhrr Jpp__J. f.w4_JUuiUriU~2."-,.fiJm'b uurtu94.P' 

UJq. 9nLI9 t- lniULr"• nr p_r'nr/r Jbp_ """"'l ur JIUfuue ('lh· 

Pl""f!) f.uu{IU ""'1' . t- . ut"J utr "'I'"'IU'II'"'liU~w'bm fiJw'be' •Lbr· 
2_p"i.u nrnzbtnL f.tuJtur nrnz dJUJIU'i.tiU~nLJ pwrAriU9riUJ 2.rr 

cJJUIJJUII! uthm.[! t- pwdJU'bhl JmJJU"i.IUifp t/rw• 

4 n r IU 'i.t IU I,. "i. 2 (' r. n r t h r 'i.t wJb"i.ps mwr1Uf)4_1Utt 

~wutmJUJIUJp'b ~wnn~.o4_wd.f!"i.h1,"i. 1/i.. 'bbp~w1m J u ~/rriuuqmJ 

b'i.t f.pJ'i.tut~IU'i,,,f br~rr J IU~Lrlw/r J nm 'l"''i.t•Jn'l ( J/r"i.tk 

10 tf), pn.pr '/hp/rmnq p_rwpbr zbrmbr'i.t O'f111WlfnpcJhfNL f.tu• 

J.,.1'' -11/rp_f•"i. ll.uptuJmJ f.. IJ.'i.t'lr~ntj~wunLJ o'lmtuqnrd4_mJ b~ 

,fr'i.ttb 40 J. -·JhLr Jbml' funpnL{JJwJ'p f.npw"i.wJ/r"i. p__rf.nr

'i.tb[!t. 4nr-·'i.t-t/r"i. 2rr.nr'bbrf! ("i.~. 8) ~-'I.J4..,.J b'i.t hrb.f! 

1>/rJ"i.JUI[JUb tf 1Uup9' p__pf!"i.'lnLbpt_ J wu, P"'l J. 'IIJuJUJ JUIII 

~rf!'i.'lnLb/rl_ J IUU(! 'fiJt'f.qmJ t fr1Ufrbr zhrmr 1fbp__ k dJUiliU~ 

/'1'-'J- ·.k . IUJ'l"!"'lrB P."~.r"i. e'b7n~.'i.thl, .. r."'J'"r' l/Jfurn~."i. "'utiUr 
"i.brm J utJUmbr'i.t IUJ r-s4_n~.J h'i.t1 ~r"'Ph r zbrmr 'P".f!r r.'l,. 

f'nLfiJIU.b 'Jb"/.[!lfLJ p_p/r · "/UI2_1U/' J.. 'i.tqUI'f.IU'fnLJ"i, w"i.f.rtudbzm 

funrntf/Jnt'i.t (Jbff Jbmrrs wqb[P} umb'ldh[NL f.wJtup t_rf.Nrf! 

funr"'s"i.nLif h'i.t U'"'r.huu• ·zhrmr Jhp__, U.l'1 tr ~"'rhLr ~·umtu· 
pbf t_rtur.bum zbpmp 'P".f!l' f.'lnrnL{tiJIU"i, '/but.f!"LJ k brp 
'i.tptubps stud qm'illjntJ t- 2f'UifiiU+IU'i,9 zbrml l/Jn'l ~nl_qm.J I; 

P.r"!flbr zbrm/r .riU~brbupo J/r'btk r.,'l,. JJU~brbup Jnm b'lwtt 

JJUU.f!>, "f'f! JwniUJnLJ t- u'nrf! .[!UI"i,'/b[nLt p_pwJpwra uwr• 

.f!1U4.nru~.J'bbl'l! u•h'fiU'Irblm k 2.rl!"i.'1m"i./rt J "'"f! 1/wnmsblnL 
f.111J Ulrl l;l'i,bln4. ~UJ1tnl9J w"i. f. 2_tuf.wqnpJJ w'i.t "/IUJJ1Ubbbrr9• 

P"'lr 'bt/UI'f.IU'lntJ'i.t 'bbr.[!/r'i.t mrUJJw'l/rde utbm.[! t e'i.t'lm'i.tbl 
Jb~ Jbmr' 9-LfuUJJwue 2.rf.npp UIJ"i. Jwu"i. t-, "PI! qur'i.tqn~.J t 
,.,,,. Jw/thrbup'i.t Jnm f.. dwnWJnLJ t zwf.w'fnrJJUI"i. f.wJwr 

f.wrJ~r utwJJw"i."i.br umb'lttbtnL, _ 2J•f.nrp Jbp_ mwrpbr 111nwr• 

~~~hl'( _ li~'l""'"''ufl l"~."i.'bbr f!'i.t~'i.tbll! ~UJ'i.t/ubln .. k 2.r"'JP"'ra 
u;up.[!-...qnpmJ'bbrf! mbtlw'll'blnL t.wJ,url ~lfuwJtuu(! ~w'I.Jf!w 
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rft 'll/uw.!ruuft zm.rp_f! ..,_bur.e t- ""'l"'p~bl wn'iulw'l'is ""~ 
.!burr l"'J'ismftiJw.!p, 0,1 [Jb.Q"tfiJwJ'p: 

.5lpfi.trp'isbpft Jw,."'l"' fJJw'is rJ w .t~bme bp~wpwy'ishl"'- 'is"'"'

urw~mf Uf.Wurbpf! Ufbur.j! (- ~ummyi•L wJ'u'-p• u/illf'u•'isyft~ 'bttn ~ 
fifts £. tft'isb'is ni'lft'l· 'lrw'isy burk.mrl' 'I'""'"'P~ mb-'lbp t.Ufbur./J 

t- tft'isb'is, Ufwurhrft 'isJmfJe l"lr;u,-P- t- 1_filuruty'isft t.rft "l""~f!· 
t.r""rl! ..,_hurl! t- t:.b,.,,_ tft'isft ltl•'[urnu•m(rl Jm'is'isLt'ft op_•u[u'isbrfts, 

Jw~bpbuwJft'fs 2Jtbpn1_ l_Ufbtn.p t- "'["'[""' t_rf,IU'j.IIIU{f! ..,_fon.f_! l· 
J'b.eb'iswl'"91.wJ Lft'isftt •~pf!'is'JIIL'isftt_ ""'"{! ''lbw.J.! (- nL'isL'iuu 
tfn .j!p J nunl!wJft'is 'Jftd•u'Jp•u.{tl Jm.'is £. l.l!Jt//t urft'IJ' ntJ: 

Jlpf!'is'l'n'isftt. J'wuft t_wtfbpf! Ufl.ur.p (- f!'is"'l'bl, bl'isbln1. 

t.l'ft "fWt:.ur'ist_1_n'l Jwfu"ft .!bJmfJJm'isfty IL 'IP"'·'isml_. "'l"'lJ'm'b 
wuurftluu'isft,'J' 

hpp f."'-f'f! f!'is'JnL'fs1_m J' (- J'ftwJ'fs fi.1Uutw~t9• lJ't:.npft 

t.f'f!'b'l"'-'is/tt_ .!wuft urpu•.!w'lftJI! npnzqm.J' (- /)burh.I"'L pru'isw
almtJ' 

;.Q2 \ /0--
Q ••• 'i· -- 4 Vo, npmb'lft9 D=- L 13 v -v:"· I. 

Q.,~w{_. 

>rh., • . Pt Vol 

npurb'l' Q tJ'f,npft umw1_btwqnLJ'is 7bpftm'is (- t.rft Wllw1_ blw~ 
'1"'-J'is /unpmfiiJw'is Jw.!w'isw~, 

V0~'h /flftturrwsftwJft bt.J!ft [ilnLJL"'urrbLft "'1'"''1"'-{tiJm.'is'is (-. 
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V0=Ki ... , .... =J<·,h(l-P){t-J), 

YJ1~1! "1"'2"'rft 'l"rJw~fts'is t-. 'Y/
1
=0,7-0,8, 

P-'h' 1J'wpbp zbrurft JUI~nur~b'isnLfiiJnL'isf!, 
j-'is' fpm'burft mbrrw~wrwr ~2ft"l!• 
D-is' tJ't:.nrft 'ishr.eft'is urrud "''lftJe .thmrlrrmf, 

0 1-e' ut:.nrft wrurw.J!ftil urrw.twqftJe J'bmrbrn1_, 

h., ... ~e' ~"'l"'Jft'h .!wftbpl..nLJfilft ofur"'~"'r pwpapm.~ 
fiiJnL'isf!, h., ... ....,H-S- b, 

<J.pnr.'lunp 

Nrr2nl' w1w'l 

t,w <fun{w'l.- f. w1w'f.W~w1 

5-15 

25--30 

35 

20 

' .. -

0.97 ~O.V3 

.. 0,85 0, 78 

0,7 

0,88 



Z,npw'iuuJfi. t_r'>np'hbpf! Lfr'h,,_J' b'h lunr, .ewnw~"'-"P• l""'l.!w'h
ljj"'-'hfr /,_ WJlbt lf£nr p_p'>ttpbbpfr btf.<;llfU1'JIIL£b ln('UI,fiU'fpUb (!blfll~

bnLJ bil 1-1,5 tL .J!WILIUft"'"'' u•'>•·r'hLt·fr t_uufrbrl! \ l ,25 X 1 ,25tf I 
.l?p'>np'hbl'fr "lwu•uf'l! •frLtf.'-L"'-!1 "i"'Z"'Ufw'hl.-l"'- bUf'""""

~nq •frft•r"'-b ulufwpilbrf• 'lbUf.J!'IL,f Uf'""'Lt•b ,,! pwyilrn.! bil 
.Pwtrnnq, .[!1Upnq, W'I_J"'-"""' pbu111b11q ltur.! Lt,flw{tlpl.ulllbtll[, 

l!"rn "''" 1..l'""rilbrl! 't"t"-"'-'1 bil '"'"l"'t"lr .P.'"t'b, ru'lJ"'·"b, 
pbwn'bb ~w.! bp~w{lpbu,iJii: 

tPwJrnlw p_r'>npbLp[! ~mrwr.yuul L'h JS-.18 uu "'l'w.!•u

'IJnq 'lbrwiliiLpfrs• 20-25 uu wpwJ',,,1,Jnq ltfru•u'ILI'ru'hil_bf'P9 

l[urJ' 6 UU t>wuu~tnf.iiJruJ'p mwfumwltilbt•fryz 

~wf•b 2../'r,"l'ilbrl! lt•un.m yw.J' bil p.'hrufl,';., "'""'-/' .IJ"'l'b

I'P.9' yi,Jbilmfr '"- wtf.w'lfr Z""lwfttnt[z 
Pbum'blr £. /;l'~w{tlpbuwbl. p__r'>nrilbl'fr Ufwmbl'l! ltwl'blfr t" 

Uf_wmpwuurbl w.!pn'l_p__w~wb pburn'hnq, o'l_bpttq £. w~twilafril 

pburnblr i[wJ' bp~w[ilpbumilb ub'IJ'bilrnilbpmjz O'lbrfr .!fr J'ruufr 

Jbp_ [iln'[bnLJ bb wby.J!br' 2._('Wf1bp zbrmfr uwf.J'wbbbpn'-,/ 

o'lurw'lnptlbln'- f.w.!wr• /Jr~wflpburnilb o'lbf'l! pbmnilb o'lbrfr 
f.w.!b.!wurnLfJJwJ'p wtf.lrlfr (Jb{J£. bil, "{'nq'>f:tw£. , Ufwurfr t>wu

urnc.p 1"'-b[! bp~nL wbfwJ' qrn.[!p t"z llw'hfrurwrw~w'it urb·uw~lr· 
urfrs IUbb"/WUJIU~Wt;IUp./wp Jrb tfrwJmb 2.(''>npbbp(!r £1U1. b"iJ 

.cwrlr ,,_ w'll"'-"b, £. w'btfrnfttwrfrilblfr b"h pbmnilb, br~w[iJpb

urn"hlr p_rr.np"hbpf!' IJ.J' pn'-fl Jwb £. wbywilofr~nc.{iJ Jwb urbuw

~burfry wn.w1..fril urb'l"h bil fpwqnc.J' pbmn~b, br~w[iJpbmn"hlr 
t.r'>npilbrl!' l,wJwuu,u'hfr Uf'"J.!w'hilbpn'-.t tfrwJmb P..rt.npilbr 
.fJfrJ. biJ ~wtr.nLynLJ'I l,wJ'w~wJb (H267-63 zfrbw('IU[IIU~IUb 
ilnpJ'ruilbrfr• 1..f'r.npilbrf!• frpp£. ~wiluil, Ufb"'.fJ t- ~wn."'-ybL 
bp~w(ilpbmnilb o'l_bpnq• . 

Z,npwb1PJfrb yr.nr'hbr ~wn.uc.yblfru '>frJ'bw~wb '1-Jtf.wruc.• 

Pln'-'bl! r.npwb[! .[!Wb'fblf!• .p.wb'ftf.wJ IUUf'"Pl! pwpapwyilblf! £. 

Uf_WUJbr~ wJ' pwybb£b b r/,bpp_frb mwpfrbbpfrb IUJ'f wzfttw• 
urwil.cilbrl! J'b.cb"hwJwy'hn,_J' lril r,l;lf-25 £. ,li,-30 t.nrwilwjfril 

t.rf.npilbrfr qrnpfrtilbrfr .!frp__nym/.z '1-rwil./! frrb'hyfrs ilbr~wJws
iJn,_J' bil zwprfwljwil w'lrb'lwm'hbp, nrniiJ! .[!iu'h'fnc.J' bil li!r
t.npilbrt!• pwrarwobnc../ .fJIUblftf.wJ 1UUf1Up(! /,_ w./pwybm.J' 

UfU1Ul~pf!1 ,'t,-25 1rnrfrtf! JwrtWJNLJ' t- 1230 UU mpwJ'ww 
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1. hpkt ~npwurft ~n'iJwd.k t:.wurw~'iJ m'iJft lzr~nL w'iJy.p' .pw'iJ'I1.•u.t 

'lrm'iJur'iJ l!'iJ'Int'iJhlnL t:.wtlwr• w'iJy.phrft ~n'lhrft'h wt!pw!J1.wJ 

b'iJ ~"'I'" 'I 'lwhw~hbr' 'lf'IILhurl! ~mrbL,,_ r.wt!,urt 9-lw'i,ft 1.hrh-

1.nu/ '1r1.wtJ b'i, br~,,_ lwt'i,w9"'-SPJ .. "hbp, "f'"'iJ.p ~mrht""
t:.nr/t "'wurbpft 'f{'nL'i,ml!, "'f'wtlw'ffrdl! t:.m,y'iJmt! h'iJ J'f,'iJlk 
1230 tftf-/tt 

'It 'I-- 30 w'lrlntwml! ('iJ~. 9) mwppl.r1.nul t hw/""1''1/ts 
'iJrw'i,n1., "I' 1.br'iJw~ft pwpd.rn'-filtn,_'i,l! 5,5~jry "fW~wubs•fbL t 
3,0 1f 1.. w1'iJ urb'lw'lr"[wd t ~sw'iJ.pft wnw'iJs,p'iJhrft tlftt_kt 

11.1'1- t:.'i,wpw1.nr t 'lwrd.rhL wrll'h'lwmft ./!'"2.1! t!b~ mn"h'iJwtn1. 
"fW~wubs"hbLt lf.tu "''ll'b'lwmn1. .pw"h'l"'-" b"h tlfr'iJt_k 30 u /un-

1'"'-filtutt!p £ tlft'iJt_l.. 1300 uu '-"l''"''u•yJn1. t..nrw'iJwtftb t:.npt 
Ufrt_ft"h wpmw'lf'"'lW~WhnL{iJJnLhf! "w'l,f,,_,f t 1;1{; ufdwu, 
t:.nrwurft Uftnurtlw"h '"l'w'l"'-fiiJnLhf!' 8,3-17,/i "1"' /rn"'b' 

~npw"hwtfr"h t_rt:.nr'iJbr ~w,., ybl"'- 'lb"'-1!"'-" t:.w,_,,,_~ 
"'l"''fJ'ntfiJ ,,:_'j, Ufbtn.p t 'lwrd."bbf 2_/'f!h'lnLbfrl ,f wup np;_m 

~Wft11L8,f Wh "J'W, nrft 1.wm w;_/rJwmwb.pp t:.burkwb.pn" 'lbpfrm/! 

t:.w-D.wfu "!"'~"'""'" t. t_rt:.nl'l! ts1.mt! t w"'wrfr t!wu"hfr~"hb-
1'""-' .J?pwpb/' 2_brm/t uw/:,,fiUhhbp, ,f "fWUibrfr 1.rw Ufbm.p t 
Lfr'i,b'i, w"ht:.pwdb2tn .pw'i,w~nLfiJJwt!p. wby.pb['' nrn'h.p dw

" w'i,w~ft l!'hfi/wy.pntt! l"fbur.p t L91.b"h, tPfu[•nLb "'"'wr'i,brft 

'lh"f./!"'-" t_['t:.npfr 2_/'(!h'fnL'i,h t!wuf! liUIJ'.[!W"nr1.mJ' t ~n"fft
bowlfr'il :Phmrn1.: 

lJI'P t!b~ p_rt:."rl! z_/t pw1.wrwrnul ""'wun'l'i,brfr "'w~ 
t:.w"ht_"hbrl!• ~~~~""'-S"'-" b'i, tlfr .pw'i,fr Pl'~"rLbr, "r"Lsfrs I!L

'1"'-"h1.wJ l"'-l'l! fun'ln1.w~wzwrft uftumhtlft tlfrt"9"1. mb'l•u

tfrn/111.m.tl t l!"h'lt.w"hm-r f.w1.w.pt! wb - r,, rfr t!bt.' wJ'kwb'lft9' 

""fwnt!w'b "-"'11'1!• ·~rt.nr'iJbrfr w/'1 pmulpl! ~"l'l"'-" t fu I! ti

p w 1 /t 'b 2_ I' t:., p: .J?rt.nrLbrl! "'bur.p t '1ruuw1.nrbt wJ"h"ih", 

"l'"'b"'l/t t!b~l! "J•iLuft 'lbpftm/t tfrw P"l"l'"'//t'h t_wnft ~wt! 
.j,n/,p ",..'l'lb9"'-filnLb m.hbhwt J!pt.np"hbrft tlftt."- h'lwJ t.bnw

"-"1'"'-ftl(m.b/! ~wfu1.wJ t t_rwpbr z"rwfr t:.wur~mf'Jni..bhbpfty, 
"wu'hw1.nrw"'hu dw~nm~b"hm[il Jm'hfts k "'l"l'"'-fiJ JnL'h/tst Swr'" 

phr "'"'Jii'w"b'i,brm.J' 'htfw'lw'lmJ'h t:.bnwtfnrmfiJJmhl! f!b'lnL .. 
'b,nt! b'b f.bmklwl uwt;.,f w"b'hbrnLt! ( "''LJntuw~ 12 }t 

-U. 'I J n t. u w ~ 12 

-

IHJO 

-------------~~--5-0--~--100~-- ---~~ =~~~~-~ 
-"b l!""f'b w"l"'l'~·"r 

tl 7 • 50 50--100 1~ -250 fll/llii[IIIJ/1'11 WU[Wf'~l/,f' 



2wliw'lhf1Svw.'l 
}VnfnJtw9w~'~ 

• 

""iwr/r .twu'bM'bkr, tfr'ilfr w.tm-r, .f!fr,/frw"l.bu ~wJnL'b , !;Jwt, 

'lfrJ'w'bw 'lrm'bm/r f.'bt_J'w'be, ljJfrLmrl! pwrarws'bkf"L k frtks

'bktm JwJ'w'but~ tft_w'b.u, nL'bk'bw •frn.J!r t_wfkr, trfr t_wrJ

J'w'b JwJ'w'bw~ umk'lJfr 'bqw'lwqm J'b 'lfrJ' w'lrmfJ JnL'b k 

J'kfrtw'bMw~w'b ttL .f!frJ'frw~w'b /r•sw'bJ'w'b t_b'bfJwr~</./rz lun'ln</.w-: 

~w</.nr tr'>nr'bkrfr w'b[uw•frw'b utt_/rtwmtu'b.f!'b w"l.w'>n4ktm 1\w

J'wr w'bt:.rwrlkt_m !; lrl!'b'fnL'b/rt_ J'wufr ~wtwLsqwJ.J!l! 'bw/t~~u

q<lkt J"'rw.J!w'bumr w'>nr/r 1\wJ'wr, '>mz</./r wn.'bbtm[ t_rwpkr 

zbrmfr t:.wm~nLfJJnL'b'bkrl! ( J'kfuw'bMm~w'b ~w'I.J'l!)• 2/'t:.nrfr 

'fbpfrmf! nL 2J'U1J'pwra UIUr.f!IU</.nrnLJ"bkrfr mfr"/.krf! b_ t_wfkrf!l 

J. pwh/;um zbf1V1bfl 

"1..~. 11. lLn.wGg ~~l'"l'~ Junqn~w~w~np ~pfin1•~ uJuhJwGhp: 

Cum tp(!'b'fttL'bfrt J'wufr ~w'I.J' nLfJJtu'b fun'ln</.w~w</.nt• 
'lr'>nr'iJkrf! pwJw'iJqmJ' k'iJ kr~IIL mfr"/.fr' if'>nr'bkr, nrmk'l 

U'l!'b'lm'bfrt J' UIU(! t/r wJ' rwyqmJ' k ll'"nr'bkr, nrmb'l U'l!'b

'fNL'bfrt J'wu'b wJ'r'"s</.mJ' !; ljJfrtmrm/: 

U.n. w 'b 9 ljJ /r L m r /r fun'ln</.w~w</.nr if'>nr'bbrl! ('b~. 11) 

~/rrwnqnLJ' k'iJ unqnrutpwr "/.fr'iJ'f {.J.'f.f!U1Jfr'b y_rwpkr UI"/.Uir

'iJkrfrs f.rfr Ulr'fJNL'iJwt:.w'iJJ'w'iJ t:.wJ'wrz U."/.wr'iJkrft (.J.'f.J!kf'ft9 

f.nLr'iJ ut'bJ'frt_ut"/.ku t:.nunLJ' !; f.rf\nrft J'kf._l u.,u t_rl\nr'iJkrfr 

6t 
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ll.mu'ils lf>frturrfr p_rf.np'ilbrfr uurnrfr'b J'wunull uwpbr 

;_bpurnLJ' IUR1Ul_IU91UJ ~n'iJw/J.h /rtnnntfr Jw'iwte. J'nurwqn(IIU

Uf/,u ~wrbtfr I; nrnzht 'hwk bt'ilbtnt/ p_pf.w'hJ'w'h JwJ'w'hw~ 

'I"'-('" pbpqmJ u•t/_wqfr Jwt/_wtfr9 ( \V ••· )• 

w ~=-1 -r.R2h= w w . I 

3 c \ 

nJIUIIUJ C-:'h utt[mqfr '"P'r"s'''"'h 'lnrJm~fr!J'h . 1;1 nre J'frp_fr'h 
t.wzqnq f.wqwuwr I; 111: 

f;r~rnr'l mfrUJ.fr [untlntfw~uufnr u""r'hbrfr J'l;p_ 2_('wpbr 

zk,,n/rs 2."'-('f!. tst/_m.J' 1;1 tu'bs'hhtnt/_ lf>frtmrfr J'frp_ntf: .'bfrtmre 

ltwqJ'q,uJ I; ~turnpft'b, J'frp_fr'h h qbpfr'h J'wubrfrs: Uu,rfr'h 

,( muf!. ( um.qtupwfl) frpb'bfr9 'iJbp~w JWS'iJ,._,f (; 1-5 Lf bp~wpm

(IJw.fp fun'lnt/_w~~ npf!. JwnwJm ,f (; !f.frtmpfr UJ.IU1nb('/r9 m'iJ-

9'"J wqwqfr f.wmM'hbrfr ftnunw~.!w'h t.w.!wp: :hfrtmrfr .!frp_fr'h 

J'wu/!.1 unt/_npwpwp1 frrb'hfrs 'hbp~wtws'hm..! I; Jw~nm~b'h j.tn-: 

IJnqw~, npfr 'irw f,/,'iJ'int_.f /,'iJ sw'iJ9f!.1 ~nUJ.frfA/r ;_bpurb('f!.• IUJ'iJ 
JwniUJIILJ' I; p_rwpb(' ;_bpmfrs P._nL(''iJ f!.'iJ'In..'iJbtnL f.wJ'wpt 

.'bfrtmrfr t[brfr'h J'wu'b frrb'hfrs 'hbp~wtws'hm.J' I; ~wr6 J.tn'ln

qw~~ npf!. rf.bpft'iJ J'wum.J' J'frw'iJnLJ' I; +w~w'iJfr f.J,ur. "'UI~UJ'iJf!. 

Jmnw1n.J' t pwplJ.pw9 'bbtn'- h frp_bs'hbtn'- r/wJ'w'hw~ lf.frtmre 

J'burw'lwlJ.n'lfr f..bm J'frws'hhtn'- f.w.!wp: ll.1u J'wue J'm'hm.J' I; 
;_wf.w'fnpJJ'm'h /Jtn'lnrf.w~wutw'h .!bp_t 

lumlnrf.iu~wrf.nr p_p/)np'hbrfr 'hnp.!wl wzj.twmw'h./!1!. l)frJ"hw

ftw'hnL.! ~wj.trf.wJ I; !f.frturrbrfr wzJ.tiUUlUI'h.J!frsz UJ.twl ~wnnLs
,, ... , [/J frL"' ('/!. UJ.UI~Uiub s'hm., I w'b'lwJ' 'IUI'IUI('b,'J'hiiLJ' I; P..rfr 

f.nUJ!f!. 'J/,Uffr 2_('f.np, np11t/_l)burh f/>frtmrfr w'iJs.J!b('f!. +w~t/_nLJ' 

/,'iJ 2_('1Upb(' zb ('"'" IUUf_IU('/r ,/ wutfr~'iJ/, pnq, 2.('/r9 w'ht_wUI"IU" 

br~w!Jwtfr'b, J'wr'lw'hbswJfr'h, ~rwtfr'h J'frwsn'-fJ/n'-'il'hbrn'i· 

pwsfr IUJ'I• bflb lf.frturrfr 'hJmPe J!IUJJ!IUJ"nL" (;, uwpbr 

zb('"'" J'wu'hfr~'hbre Lsr/nL.! bt tf>frturrfr J'bp_t lun'lnqw~wt/_nr 
p_p/)np'iJbrfr 'iJnpJ'wl wzfuwuriU'iJJ!'iJ IU"'IU/)nt/_h[nt. 'iJ"'IUUIIU~n" 

[/Jp[urpfr ~wnmyrf.wJJ!f!. h J_w+brf!. "fbUIJ! (; f!.'iJurpb[, bt'ilbtn'i 

t_('Wpb(' ;_bpmfr ~wq.fm.{JJm.'iJfrs• P._('/r /)wur~nL{JJnLt'iJbrfrs h 

"lwf.wtp_rf.n'l p_rfr Jwj.tufrsz , 
~wlwuurw'bm.J', J'wu'hwrf.nr'""lbu ll.rwrwurtw'b t.wpfJw-

'fwJpmJ' ~wnn'-s'iwJ r.npwmw'bs.J!bpfr 'l'lwlfr J'wu'h wr'IJ;.,L'hw-
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U 'I J n L u w ~ 13 

I 

!hJ1Lmrfr J'b/uw~•Hm~uib wJ rnLfiJmte llf"'~llfwtblnL 
~wJ'wr Ul'j,9./Jbrfr f!'iJlff;UI'iJmr dw~brbuf! fuiJ'I_n4_w~fo .fwfJ.'rb• 

"-"<tPfo 0,4-0,45 J'wuJrs "ibm.[! t +".Pr Lfr'h/r• llw-l!rhlm 

mbuw~bU1f9 'iH4fUJUlUI~UI~UirJwr t ""fUIUirWUUJbl llt'I.'I.Wa"' 
hr~wrw'fnL'iJ w'iJ,9.f!br, t,/,nwt{nrmfltm'iJ/! "fbUI.J! t flriJ/r fUir 

'bmfiltm'h/rs 10 w'ilqwJ uu{bLfr: 

Vuo~nm~hb lf>frlmrbfrfr ~Uir~wu'bbr/! [!Utn fiJntfi/r £. ~w• 

umg•[wt).[!/r tfi.mJ' bt pwq.!wqw'hl 11.1'1 _ffrtmrbre ~wrbtfr t 
UfUIISirUIUIIJf.l ""f"'l_"f1MU1fr9• wupngbJb'iJurfrs• "f[UIUUIJUUJUUIJ/t9 II. 

wu L1 ... pbrfs "l"'mrwum4_UI6 fun'l.mf.w~'hbrfzst ll.J'b'bfrs l*J'L 

~frrummf1JnL'b m'bbt "i"'l"iwmb Jr•n'l_n4_w~'hhrf!' t/.brtlril d-cu
Jw'bw~tbru 2_WUI funr r..nrUIIIJUI'iJs.[!brm.J' /... ~nrtflt/rw/fr 4.uuu'fl• 

'IP '1/,"f.j!IILJ' oqmwqnrdnLJ h'il J_Jw'bqnmtf.n'l. "i"'I.Ufwmb Jun

'l"'fw~'ilbr, UW~w(b [Wjb ~frrwllnL{t/JnL'iJ 1_bfr uuuuhmJ', nrn4.

t:.hmb. J'n~nuu/.nrw"ibu 10 w'bq"'J fil"''h~ bt um[nrw~wfl fun

'lm/w~tbrfrgt 
ll.ul'"9b.tb'ilwjw frm'lmJ.w~'hbrl! {ibfiiL lrt, .!lunw'l 1_bfl 

UfW[IflLflw~nuf 1 UUI~WJf, .f!P1_ /,'j, OljUIUI'fnrcJ,I.m ,f, nrn1~bm/, J'J,. 

Jruu'bp~IU~U./'iJ Uld rr/t 'p,m.te "'".f!r t I dUiltfiUI~b'hnt.[i JlfL 'j,l! 

7,S-250j0, Swrl'br ""'wiJ',u'i/•brn<.t Ulup.trnhJ'b"kmJw {u"'l" .. 

4_w~'hbrfr oquuuqnrJ J w'it t.ilwr"'.f.nrmf1 ,, .. tflbrC! 'Ibn nt.unuf., 

t ... ufrr4_wt) tb'b, '1-rw'h.e ~wrbLJt t *frrwnbt ,Pn.er funrm

fri 1, 'i/iJbrfr 1 b"t.e'"-"' 
1945 /JI[w~w'hfrs ~frrwnt{nul b'i, UffiUIIm.!wuumlfr9 "lwm• 

l"uumqwJ "'"'1."'/w~'hbr, "r"'hl! .pfrJ' fow"tbu ~wJm'h h'b , pb[ilz. 
1/'b, t.b;UI t J2LU~bll!' urb'lw.frnfuhw, dw~nm~h'bmfJJm'he ~ru-

1'"'1. ~ 2t)Ofo-/r.'J J'lu) tfr'hbt , 'lblf>pgfrmtuJJ•it qm.'bwr{nr Jbww'l

'bLr 1_b'b "iwt.w"kt1ntJ' , w~9J?hp/r lw/bnL{J JnL"k(! ~..,f'"'l f; t/r'hb[ 

0 ,2/; t!u, wrJh.ee '"".flr tt 
IJ.l/ 'f--m J' O'f"'UI'l"f'q"LJ' b'b 'bwl.r. lwmm.'bb fun'l"4.u•~'h/,

f'P9 (85°/n "''lfo'bA k 150Jo 9pt~), fru~ !JJ.funutn4.w~frwlm,r lz. 
htftrnu1.u~wb wu /.;r~r'hhrmJ' ~brwJ'fr~wlfr9 nL r..wfu~wUfw~IIL!J 

"fWUI fWUUlll.wq fj. frtmrbrl 

ftwyfr '""'l"'[w~ilbrfos• Jwllnw~Lt !pfrlwrbr "lw"'rwu

urnul h'it Jhurw'lb filhrflbrfrs' '1f'"2Jhl"'· J'frt."9"4 (t~. 12)t 
/J.'j,9$b('(! ~wf'bLfr t ""flllln('UIUtnb[ /NUI('p.br ab hrfr I 
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l.9 .g 

:ll!it!Uil~.f: (il) !Plrmbuvmnm~dm~ 'I 

( m) !Plrmdm lmbmmliJl 'El ''t'l. 

I ~'1~-ru r.Jbm ,,mJm Jil' Ul" ., il'frnpG luum~ bJmltr iJJqJm 14</J 
nl'fl rr•uJqUIJqZ dqJmJ6 ~.JirnbmJtn~ Jufurrlrtjmmc;n•Ju"Juuj 

"' ~.J1m'1t/lr.uf/ ~rl J'"'"~JubmUibo ~J'IJ,l,j <[: ~·li"'"'I"'.O. 
tG~mG '!.tflmJm1.frf: 'I Jg,lmlmLmmiiJ' 1uJmp} 

~m.Jr -1 .f1qJm~ mJJr Jjnrn1J"'IJ 'I' •upumJtfll ~!f Ulm"l "l'"'fmlf 

.. J'f'!, ~~ lifil' iln"!mf ifLmm~l' 10foOf ril~t/1' ~ !,-,"'!/'"''/ il'!,-ruf tJ 

,. 
99 

A"'"'!.'l1rnu~mf J'1uJqJm1.J1J "'"' ·(J cr .,,,) JqLur ".'1 l"'"f 
AJu&murbo '!.'IJmt.ju.Jr Jjnm~Jm~ ".t/lm~mpubunJ lnuJudtftfJ 

'lrJTml,ur~mnnr~Jm~ .f8'~mpBtuum~ .Jiu~l.fJJrm'b 'Jl ''Ia 
I ( fr ·h) '!. .j T m J m 1 

~m L m rn 11 p~m 'J .J In u ~ ~'f J'lllpluq i/JqJrnl.Jrf: rJn.flr.l.l'fi'JilU~m 

'Ill itBI{I ~.J1m'1t/lnu~ Jpmfe}tumum'J JlO Ol-fl G.fpl.u1 tfnJI. 

.J1mJtuLut.j pu,mmmlrr~ -ru1'1~Gtrr7'1Jrm "."..",f eJ tuJujrmm/'J ('"'1,'1 

"'1"~41' .fJqJm1mbmmqJl :G.J~ lUI e) '"flfl' qJ'I~,r/Uim'J .jmJqZ 

J9JmJl ~ ('tnptt/m, il~luleJ-ru{l'IJ' rjJu ~if,_,.,Jtrr ".,'I J"u"..bueJ 

"''l.fp .fJqJm1mLmuHJJl 1( Jljl ~ --r) iJJm1mLmwll' ""'J{"J '!.9 
I' tul!}me)mljr mJft B~uJu 1 

( Jljl ft-C) JqJm1mltmamll' ,,,~ ".'I 

I""'!.GmJpm mJp .JnqJ!:J,"'J' '!.lJil'mmJm .J,mpultuOJ tpurbmp 

AmJm JlJl fll-!! ~'1 J'lumnm•lmmln iJJ'Iil'G~'[J :6•fJqJmlmbmm 

-qJ' '~"'I' eJm e}m.ft 'I ~~.ff "'"..'"''"''!.'1'J 'G,flf"'f'"Luttf ~ql mnm~JmiJ 
~·1 fmGm,LmJ il'~uJu 1 (m l.'l ·~11,) iJJ'IJm11J<Jr '!.'/TmJmlmL 

-mUI'IJ' ~'I JllU(JJubmmbo jrulfmrnmlrrtt, ·mlq~fimlqpm iJ,_,,fe},uJ 

-rm ~m,m~q~mnfqp "' i/~ ·mleJ•ull,'lllu'u1mfl .jJqtt,IJmpubull/ 

toioOr--oc 'fl'!.a/1' 1ti'!.""'';J .) buJm1 il,_w1p]w".,q11mu11m,(), 

:,),l'lual.l<f; ~"'I'J"~ull.IJ '(.1 ·11'1. 

lr r i 1 r r rf~ 
lr r r 11 r r r~ 
ir r , I r r r rr

1 
'!r r r ; r r r rfJ: 
lr r r ' r r rrrJ, 
'r r d r r rrrl 
iJ•I f r1 

~[ftftr! 



zwr..w.,nrtt.!w'b Jbp_ r..wrtfwt• b'b, pw/9 ~frrwnmJe uwr..Jw

'bwrfrw~ 1;: 

!J w 'b 9 w 1 fr 'b :p fr L"' r I! ~wtz.!rfw.J t unrfnrw~w'b fr'"'l"'fw~
'bbrF9• r..b'bwrw'bwlfr'b rfbrnw'lmtwrbf'fr9 IL Jbmw'lb 9w'b9{'9' 

lun'lnrfm~'bbrfr rfrw ;_wfu.!wurwJfr'b ~wl'lf"rf Ufwmrwumnuf b'b 

12-'-"--25 tftf urrw.!wq.Jnr/_ w'b9.f!br· wrurw.f!fr'b Jwllbrbufr rfrw 

hr~wrm fiii""'P ~w,f Ufwrm f""ak 'l"'l'l"'-J h'b 2-4 lltf urrw
,i~~J;,,f . ~h'bmrw'bwJfr'b tfbmw'lwlwrbrl! ~wJ .[!wnw~nLufr 
·i~r"''~'tt.vnrf (iwx ;;o uu) 9w'b9 ' 2-3 t.fll' mrwJ ... 11 .Jnrf Jb-

't.q. 14. '-lnUJI•fiw-ubmmqml mi""Jl•G :PI•t '"!' · 

i - £pwpbp 2lirm, 2-2p£w"lw~ fun'lnt/w~ , 3-~""'P-G , 4-Jbu.w

·iiw-l"'P• 5- ~b'l.wpw'l.u.Jp~• Jlunw'lwlwpbp, 6-fun'lnof-~urJfo'b 

~wplj wu, 7 - w'bgelit" 

~UI'JUI[Uif1fr9• nrfr rfflW J.'frfm_,/ t Uf'f'iJafry> [Winllt'iJfr9• 9/r'b~w

Uf,;,UI"I.I.I" br~wpf'9• tifw'blfnurrfn'l Uf"'lUf"'"'fr9• fru~ rfbnbru 
'bwk ~Ufw~m9 ~wJ Uflwum.!wuuur/fr9 Ufwurrwumr{wJ 9"''b9t 

f!um qnr.Jrfw.J.f!fr Mrfr yur'b9bl'l! Lfri.mJ b'b ~fr"lbr'bwlfr'b, r..w
uwt•r.u~ .f!Wttw~mufr k 'f"'[nL'bur/fr'b lf"I'JrfurJ.[!'bbtrnr/_t l,wuw

rw~ !._ ftfr"fbr'iJw/fr'iJ 'fNf'dr/_t.Ud.[!'iJbrnrf yr.u'bybrnrJ 01fUIW'fnrtJ

t{mJ t 'b"'i~' mrw.!m'I.Jnr/_ Jburw'l'"l"'l'' f!~!'l nrnuf' llfr"lbr-
68 

'bwlfr'b 9w'byhrm.! pw9 b'b filn'l'brfmrf 2 - 3 Jbmuttfw~wrt 

'J.w[m'bwlfr'b ym'b,'f""f r..frJ .[!/r Jbmm'lwl"'t'b{'/! r..wum ·.b'b · 1.. 

'J.wuwrfnrrfwJ b'b frt•wrfr9 "1'"2. r..bnwrfnrm{tljw'b •lf•w: l:r~ul
rmftllwJp lfnrtJrfn'l purf'UI~ Jfrp_'iJmfJb[bf'{!_ r..wdW[IjW ~Ufl_llf-d 

lr'b ftrwr : 

lJ.Jb'bfr9 ;_wm uHurwJr/_mJ /;'b lfW['""''utfr'b ,qw'b9brfr 

r..bmkJ"'l r..r.u.!wr'bhr!!' 6 j40, 6 j70, 7( i0, Bj .JO. 10j7s, 10j90 

L wu'b , T".f!f'f!_ r..wum (r..i,J.f!fr) Jburw'l'"Lwrbrfr (ilfrrf'b I; 

qn1,.Jr/_wJ.f!fr br~'"rm(riJw'b 26 tfll-fr rft""· JlrJ!!' pwrwlJ rfh

wr.u'lwlur rL rfr ( rf frp_'bw(tfh lb rfr) (il frrfl! lfn rJrf m.J .[!P Lw t'kiiL{tf !"''b 

26 tfU•/r rfrwl llbrnLU'JW[IUf'bf'fr mrwdw'ffr.Jf! f!'iJlf'IL'iJnLd . b'iJ 

0 ,25___:.1,0 tft.f, !J,u~'9fr w'b9.f!'-rfr JhJm{iiJm.'bl! Lfr'buuf I; 
0,14 - 0,65 ll't.l': 

:hfrlmf'fr wzfrrwmur'b.J!fr r..wJwf' ~wrfwf' 'bz.m'iJwf[m{iJ jiiL'iJ 

m'bfr mriJwL p_rwpbr zhrmfr r..,uJwr ~frlmrwtfr'b ym'b9l!_ i.frzm 

f!~lutf'blf!• WfU 'f-bUf.[!nld P..f1wpbr zhrmfr 'iJJmz.f! dW'[tiLd b'IJ 

IIIWf'Pb/t }_Wtfrfr w'by.[!bf' m'bbyn'[ dw'lbtmrf: r:'iJ'fnL'iJlfmd t 
Wj'b 9w'iJ 9/!• n f'f! 'iJ,j m;/r f!'iJif r..l!l'iJNI f' ~?_n/r 9 m'iJ9 I; ~UI9f'bf 
,j w'iJf' !._ Jfrp_fr'iJ r..wrnfr~wr/_n f' wtfwqwJfr'iJ UIUfWr'iJbrnvf' wr/_wqfr 

70-BOOfo-e• frrnznr r..wurfr~wrfnf' wr/_mqwJfr'b "'Ufwr'bbrmJ' 

40-600Jo-l!• ~n"lfri.wJfr'b wUfwr'bbriiLJ' 30-400Jo-l! k lfbmw

.f!"'l'wJfr'b w"lwr'bbrm.rf' 20- 300fo-f!t lunrlnrfwllfr tlw~nurl[h'hnL
{tiJm'be, wJufr'b.f!'b w'b9.[!h!'fr Jw~brbufr r..wrwpbrm{t!Jn!-'bf! fttn

'lnrfw~fr ~"'l"'Jfr'b rfw~brbufr'b Ufb"'.[! I; [p'irp 20% .;.fr9 wr/_b[pt 

!Jw'b9wJp'b fPfrL"'rhrl! zwur 'l"rJwttw~wi. h'b, "rnrfr..hmt.. 

'l-rw'b9 mrw.!wqfr.JI! T".f!l' b r..bzm I; fr2.b9'bhll!• P"'l'aP"'9-

'bbll!. uw~wl'b NL 'bb'b [NLf'P.. (ilb I'"' (il JNL'b'bb r · "I"' 'b.[! P'"'Lnrfw

~wrfnr zwm P._f'r..nr'bbrfr rfwm wzfrrrumw'iJ.f!fr UfWUif.WIL b'iJ 'f-Wil

'bnt rf, 'l-rw'b9 J nun.[!wJfr'b '1-fr.!•u'f-r"'-fiiJm 'b'bbrl! rfbJ b'b; .Jw

nw !"' fllw'b JwJ w'bw~l! IJwrf. t ( 0 ,.'J-10 rnwr/r) , J w'br r..w

mfrllwrfnr rrwpbr zbrmbrm.J ru'b9.f!br/! r..bzmmfil!wJp fu9w'k

r/_n!-d h'b, b'b{ilw~w h'b .[!/rJfrw~w'b P'9w'b,fw'b k pwJ.[!wJdw'b, 

Ulf'UIUI'ff'N'JUI~W'bnt (il jnt'bf! JwJ w'bw~fr f!'bfilw9.[!11Ld UfW~UIUnt d 

t, pwrarw9'bb1fru iL frp_h9'bblfr" yw~'91! •f~rmur/_nuf l;r 
11 n Uf fr f. w J fr 'b !p fr l urI' b r f! ('b/1. 1S) 1/'"'lJ,{urJ b'b ... 

~urr~urufr9 L wr/_wqw~nUfpf.wJfr'b L/r9.[!/r9t ~wr~wu'b frrb'bfr9 
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'bbp~UIJU19'j.nuf /; wbg.[!bpnt/. /untznt/.UJ~t .J!p1.11php zbrmfy 

t_mp'b ~»'iig'bn.,f t" l{>fimrf J'bp_ f.wumdl wrfw'l_w-~nutff>UJJpb 

zbrurp J'f.t_nrft ll.rfw'lw ~nU[pf>wJpb IP9.[!1! UfiUIIIfWUUinLJ' b'b 

o-1o uu t.wumm(J1..,,rr, 1-3 2L1.mJ.9 • t!~.~~utMtbrJ. J'bJm

fi JnL bf! uw~J' w'brfnLJ' /;, b z'bbznrf t_t•mpb I' zhrmp f.wmp~'bbr p 

Jb6mfi1JnL'bpgt l;brmbrJ. f.wmH'bLrJ. ~wqJ'{! 'b;w'bw~rfmJ' I; 

~»J'butbu, "fUfhu'lp f.wrb.~.~~'b zbru•brf J'wu'itf.lt'bhpf mrwrfw

'if!6bpp t.wrwphrnLfiJJm._bf! zf'Up t.wrfwllwr 4-10, pull IP9-

-i!P rfbrp_J.'b 2brmf t.wmJ.~'bbrf mrwJ'w'lf'"i! 1o wlt"u'" ,ru 

'tq. 15. '-lnUJ~GwJ~G ~~l'"l'' 
"' ·-Uf.W"'l'wurmfnLJ I; t.nl'wmw'hoenLJ, p-MbsofnLJ I; r.npwurw'hoef.r 

Jltf IJf.WUI['WUUI, off.rfiw~nLJI 

zf.'i,J. 1_rwphr zbru•J. ... 1t t.wmH'UbrJ. mrwJ'w'l6f9 , nrn'b-1! 

flw{uwurburfmJ' L'b Ufwr..bz ll'UJPbr zbrmmJ'r .5!rwphp zhpmps 

'fmpu b~wJ l"'l'l! t9rfmJ' I; /f>pzmrJ. J'bt_' ~.~~'by'bbznrf wump

lr.w'bwpwr J'bJwyn'f r..ruurp~'iJhrp zbrutb(tp tfp~nrfl f.um UfiiiUI

pwuurJ'wb J.b.p h ~wnULyrfwJ.pft ltnUfpf>wtJ.'b lf>PL"'l'brl! f'UI

J~.~~'brfnLJ' b'U br~"'- {uJ'pp' 1) lf>PL'"I'bl'• tt[mb.p ~umm,'lrfmJ' 
b'i, r..nptumw'bs.cm ,r, u•wpb(' zbi'"'P J'bp_ ('itl,. 1i) IU) b. 
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2) fi'hurrbr, nrn'iJ.p J.tbyrfm J' h'iJ r..n(IIUUIUJ'iJy.[!hpp J'hp_ Uf1UUI

f1WUU1p rfpf>w~tlt ,j' ('iJ~, 1J P )t 

1/.nwp_p'b "'PUff' tf>fiurphpf! ~u"""9rfm J' b'b r..Lmb.Jwl ~rup
'f"rf· f.npwutnt J' b'U f.ntttuutUJ'b,IJJ?• npp mpUJtfru'fpJ[! uthm.p I; 

t:.utrftuUUI(I fp'bp ~nUfpf>wJp'b /f>hurrJ. llllllntu.[!/t'b III[IWJ'w'fJft'iJ. 

ftrwl' J'hp_ pp_hy'bmJ' b'b 2-.'1 {u,znrf~.~~/1, ..,Uf,u ~·fL"'I'P ~..,p

~wuwJft'b {unr[llrfw~l!· J'pyfun'lnrfw~LUJft'b mwpwJm {tl J'ILb[! 

(J-1(} utf) f9'iJmJ' b'iJ tut{tu'l_pJ ~11Ufpf.p f.rump~'iJbrn1 fL wr'iJnL

r..£mb. fun'lnrfru~'bhp[! wuurp-6.w'bwpw(' pwral'wy'b,nJ' rfhpb.. 

2./'utphp zht•mp J'b2_ uutb'lJrfnLJ' I; ~nUfpf.utJp'b lf>PL"'l'' br~
tmr'l 'lhU[.ptuJ' f.nruru11nJ' b'b t.n(llumw'by.p' lpfimt•ft UJpmw

.J!P'b mrwJ'..,'fJpy wrfh[p J'LJ mrwJ'~.~~'IJnrf. ftlhy'b,LJ' b'b 

2_('t_U1Ufltlt, fun'fnrfw/f'iJbrf! b U1UfU1 'iJpUJ'iJ9 J'bp_ l UfiUUI('tuUUip 

~nUfpf>wtft'b /f>ftzurrf!t Pwpar~.~~9~'£Lnrf 2P2..wUfwt. fumznrfw~'bbrl!• 
uwphr zbr"'l! f'UI ,IJrfmJ' I; b. p_nLpf! t,,umJ' lf>PL"'PP J'bpt 

ll.1u "'PUfP ·~fimpLrl! ~wl""l b'b urwrpbf' ~wnnLyrfutJ.f! 
m'Ub'butzs ~wJ'pJm'lwJpb ~"Uff-6.mJp'it y J•Lmf'hp'b ('bit• 15 p) 

J.rb'byfs 'bbr~UIJtuy'b,LJ' L'b Ltr~UI(IIUI[m'b w'by.pbrnrf Jw~n"W¥ 

t1L'b fun'lnrfut~'bb1., nrn'1.9 rfr"' 'lf"PY "''' pwyrfwJ- b'b J'bmw'lb 

aw,wpwal• 'IPUfW'b'bhp. UIJ'f"'£'1 LYrf"L" M, ~11Ufp-6.f b. mrfwqp 

;_h[tUihpt 3JpfUI['f! UfU1U1fUIUUIIILJ' h'iJ rfhrfmLJ', f.n'fp J'w~brbup 

rfpw b. ruUfUI pp_hy'UmJ' f.nrwww'b,'J.J!P J'hp_1 f:~.~~'bft II(' 'fl'Ufw'b~ 

'bbrfr J'bp_ utrfu''ll! h ~nutfr-6.1! L.IJhm J' b'it 1 b1dwuf, J'bJ- l.zm"L._ 

ftiJwJ'p, 2_h(tU1bpft f.wummfr/tnL~I(! (!'iJII'IL'iJntJ' b'iJ mrfhfp tfrn..pp 

(3 utf)r ~wJ'pJm'luttft'b :PJ.tmrhrJ. ''Pl"Y"1 ~Uif'bzfr I; 2._mp 

(!h'fm'bbz 'bwb. J'w'brutr..rumM turfut'lwtft'b P.l''upbr zhl'u'brfry• 

br~r"r'l mpuffr lpfiurrhrfty b'b 'bwb., wtuUfbu ~nl.rfwcb 
Uf1UU1JUJ'bwrfnp, unu'bJ.rfwd h Jut~nm~b'b ~bftLuJ'fr~wJph l{>pzur

rbrl!t 

, 1U Ln JIU 'iJ IU "n (' l/>hwrbrriLJ' ~rtUfp6wtft'b ;_b('UI(! u,_wr..
rfnLJ' t UIWfpbp 'bJm(Jh('p,'J UfWUifiUUUI"wJ 9utb91UJfb ~wJ' 

w'by.f!wJpb UftuLnJw'bp J'ftl_nyrrrfi : 

llnu'bJ.rfwJ ~nutfr-6.wtft'b lpfrzmrbrtnJ' frprk ~wr~wu ~w
rn'l b'iJ JwnwJbl Uf"'fUfWUib Jw~nut~b'iJ ftn'fnrfw~'iJbrf! ~LUJ' 

J'bmw'flUI J.n'fb('f!l 1JnUfp-6.wJp'iJ zbpurf! (20-3{) UU f.wuurnL~ 

fJJwJ'p) pw'l~wywJ- t ~nUfp-6./t f.wmftll'bbrf.9• n1rn'b.f! ~wUfw~y-
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•{nul /:lit J'ft.!J•u'ity t..bm yhJb'itmft, 6<P ltm,J '"ll unuft'i,A"hhrft 

h. ~wUJw~9"'1. 'itJmflbr/• J Pl"Y"1: :hfttmrl't'l! UJwurrw••mm J 
b"h 2-ii u hr~w1,n[t1JwJp t1mnr"hht'P9' 

U.1.htft ~UIIIIW[th[W'fN('I}t/tuJ f,"iJ lfbnft"iJ J IIIW[I/t"iJf,r/t (!"iJ

f'wy,emJ llftr•uwfn'l <lw~nm~h"h IJhrmJMwJ!r'it :f>fttwrbrl! 

( nKCf> ), "f'""h.[;! JLJ wf''l-l'n"hw41,mmfJ 1wJ p. w;.Juwmm J h"h 

.tw'itr r.wurf·~·u1"l' uufw'l"'Jft"h p_rwrhr 2hrmk1,ul: l>rr'

~wr~wu o'lmw'l"l'J'fmJ k"h Uf"'I.Uf'"mb, wupu.'JbJh"hurJw ~,u,f 

•/ft'irftllftwuutb fun'ln1.wft•br, "rn'it,e J'/rJJw"hy t.hw Jpwy•{mJ 

lib ~9"£''1/rt"hbt'/r Jftl,ymf: f!Jn'I.UJwmli fnn'lm{w~'itbrl!. t)wJ~mJ 

b'it wufPwtmft l'u,en1.: fun'l""w~"hbi'P Ufwmbrf' 1.rw wrt/_mJ 

L'it ~l"f' ~wJ bl'~wrw•{m"h, t.."hmrwt/nrf•'it luujr ,(kJ w"h,IJJJhl': 

l>priL fPfttm£'"'1 Jftlw•fwlr oqwwlfnrtliiLJ /;'it 'llw'iJwA£. P.l"/1-

'itbrl!• "f'""h.e UJ"'mrw••u•t{uul h'it Jm'itrwywJ r..rw~w1./r 

(8:J - 87,;i 0 j0) £. tmJ1.n'l mllfw~m (1J -12,5°!0 ) fuwu'itmr•f/r!Jl 

luwn'itmr'll! .l5-20 f'""tb fuwnbm•f b'it r..wmm~ {clftw~uuf"t' 

fuwn'bftt'itbrft J'h2, [,'Jtlfl ,j' f,WUJIIL~ ~WIJUIUJUlrbh('/r Jh2_1 WI'I.IU 

w1rmJ 1100--1M0°: 

'o'w~nmft"hbrft JbJm(tiJn•h(! t/r"hm.J t 0,.2 - 0,4.; ud' , 
Pl"~P UJwm/• t..wummfltm'ite' 1J-fJO uu: 

'o'w~,m~b'it ~hrwJft~wJft"h fPfttmrlrl! 'l'lwtf• wllw1.htm

filtm'it'ithp ,,_"iJ//it J1mu f>/rtmrhr/r t..wJbJwmmfltwJp: ~muwl/r 

b'it wz/uwmnt..J wb'lwJ Jwtrwt..wwftfJw1"r w1.wq'itbrm.J, trl• 
nru•+e tft 1.wmw'itm.t, .tbfuw'it/r~w~w"h wJ r"'fil 1,,_"he .thJ tr 
U1u lpftlmrbrl! wt/_btft l wJ"h ~ftrwnm fiJ"'-"h b'b umw"hrn J: IJ,_ 
"'P-fuuJp'b 1/>/rtmrhrl! ~wpblft t o'lmw'l"f'"ht J'w'i•r L. J/•2./r'it 

l;wmft+w1.nr w1.u•qwtft"h uwp.br zhrmhr"'-"' brw"hy t../rJ'itw

~wb WtrW1.btn'-fiJnLbb Wj"iJ !;, nr sw"iJswJft"iJ h. w"iJs.ewJpb 

lf>fttmrhrft fowJbJ' Wtntrt{J JWJ f' 2.f'P zwrJJw"iJ JwJ wbw~ ,j' trLtn

J!WJpL '1/rJw'l£'"'-film'ite tjrn.pr !;, .eftJftm~w"h L. Jbft.w'itft~w

~w'it tjrw~Jw'it mbuw~bmfty w'fbtft ~w1m"h b"h b. JwnwJ"'-fJJw"h 

JwJ~bme Jbt) !;z fil'brmfJJm"h'ithr"h b"h. zfitwrwrw~w"h wr~ 

Jb.e'r, w1.bLft Jh.) t. ~wnms1.wJ.fJl! P'"l''f t h t..lUi.w/ll t.."hw~ 

rw1.nr tt lf>ftlmre tjrnfubl, nl'""t:,hUtb. ub'lJ1w" !; tft'hmJ 

tl'"'P'r zbrmft w"lwrn1.: 

t~wrw'lr1 wq If> fttm rbrmJ 2.f'wp.b r zhrmfty 2."'· £'/!. 'l"' ru 
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/un7n1/UI~W"np t_rr.np'iibpiJ O'fUIUI'fnprJbi/ru r.wurnt~ nt2_UI~ 

'lr"'fillm'ii "lbur.J! t 'lwpa'iibl 'iiwl.t ;_wl\w'fnpJJ'w'i, fun'ln4.w.~w~ 

UJ"'';,l! 1.t 'ILf"wJ'wul! l.p;_m 'iiwfuiu'ldb[nt nL ~wrr.msbLnL 4_pwt 

/untzn4.w~UIUJW'j, t_w+b/'f! ~w{u4_wrJ b';, lf!hurrhrr l.t t_rwJ'pwpa 

uwp.ew4_npnul'iibpp z"'+"r'P9' .5?rr."I'P uurnpp'ii J'wunLJ' lf>rr 

mpp It {untzn4.w~tuUJW'ii "h" pwgW~f! "fhln.J! I; rr"'r 12-20 Jll I 

"Pl! "lh"'.J! /,; l94./r ~w"fwpn4_, gbJ'b'iimm/ ~wJ' ~w4_n4_t :hfrL~ 
mpwJfr';, fun'lnt/w~l! "/bur./! 1,; J'ur'i,fr /un'ln4.w~wulw'i, J'bp_' 

2-.'J J'burpfr t_w+nt/t Fwgw~p 4.•um +w~4.blnL '1-b"IJ!"LJ' r..u~ 
f.,ufu "'"-"''lP r,,,mp~'i,brl! L94.mJ' b'i, lf>f>Lu•rr J'/;p_, "l"'~wulig~ 

'i,uLJ' 'iipw o'lurw~wr p•upapmfill'n';,l!, tfrw~nLJ' p_pf!'ii'lm'iif>t 

m'iig.ebrl! k "lwllwubg'i,mJ p_rr.nt•f> '1-bpf>ml!t 

t}•tfuwJ' wuf> ~""w•g4_wJ,e{! /, t_w+brl! ~m/rt4_wJ b';, p_pr."r/> 

mrwJ "''IJP9• {unpm{J tm'itf>g• p_pwJ'pwpl. uwp.ew4_npnLJ''i,bpp 

mlillw~/>9 /, zw+hr~9· f>Lt"lb" 'i,wk uurnrbr~rlw trhrr urf>~ 

"1~.'!, lfbJ {unrmfiltmLLbrft '1-b"f.J!IILJ' ~"'""'94.mJ 1,; !:,npw'i,, 

"l""h'l mb'l"'"-" P"' J' £';, r_rwJ putpa uwr.J!w4.nrmJ'i,bpf!' twur 

ff"'('""f' 'i,;_w'iim~mffiJIIL'j, m'i,p 2_tuurp4_wiJn'[ t_rr.np'i,brf> 'flfuw~ 

J'wubpf> a£wt/upmJf!: J!['" Jw/rtu{' ~wp'fw4_nrbliiL f,wJ'wp 

{""'l"'iw~wuJw'i, t/brf>'i, J'mumJ' "lbm,e 1,; '1-';,bl +w~w'i,t l.f>'l-

rmt/i~~w~w'i, ~W[•qwJ'i,brl! J'wrhlnL r.wJwr "lbur,e 1,; O'furut~ 

'l"rJbl wuurf>Euu'i,wpwf' +w~'i"'l +w~w'ii'i,bpt tPn,ep w'lwur 

f.'itzJ'w';, '1/,"IJ!"'J, bpp p'iiw~wL l.'iJ;_Jw'iJ urw~ p_m.pf! pwr•a~ 

(•wLmJ' 1,; r.n'lf> J'w~hpbuf>g Jf>'i,z.b. 4 If pwpapmfiltw'ii 4.rw, 

zrur.w,npJJ'w'iJ '""'l""UI~UIUJUI';, rlwJrl! "lhur.J! 1,; pwpap Lr';,r 

w!'l- J'btlm.flt'n'iiftg· {un'ln4.w~wuJw'ii 'ir"' "lbur,e 1,; 'lr'ir brr.w

pw;_fuft~, nrf> r.nrr'ln'iiw~w'ii 6.tm'lwtfnpJ'w'ii f.hur J'pwg4_b'i, 

1tw~w';,l! l.t pw;_fupJ. {un'ln'iw~wzwrl!' fl.4_b[p JbJ w'lwur l.l!'i,z

J'w'i, '1-b"IJ!"LJ' fun'ln4.w~w"l"'"' rlwtrr'ii 'lr4.nLJ' 1,; t/•w~u,'ill!, 
np~'i, J'f>wg4_m.J' 1,; JnL'ii~l!' w"lw t:.nrr'l"~'w~w'i, fun'ln4.w~w~ 

2_Wpf!• pu~ 4_br2_p'i,pu 4.rw 'fp4.nLJ' /,; O'fWJf'j, (ilwuw~(!l 

11 f J!W'j,f t:.npwurw'iJg.j!bp u;:wrfwJ' W'j,W~ O'fUIW'lnrJblnL 

'/b"f.J!IfLJ' 'i,pw'iig Jpt_fL t:.bn.w4_npnLfiiJm'i,(! 'lb"fpbupn'i, aw'fwpp 

~r~'iiw~r zwn.w4.hr JbJmfiltm'iiro "fW~wu z"lbur,e. I; Lr"'r' 

t. n {' " 'l If 'j, W ~ IU 'j, t_ (' 1:, W "W .J! 'j, b (' {! frpph ~ur'i,n'i, 
~wnnLg4_nLJ' b'i, trwr.buur ;_bpurp 4.rw' 'fpnt'i,UIWJf'j, f.nuw'i,.j!p'i, 
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"'-'1.'1.'"""' 1"'9 m 'l'l"'P 1""1 P• ""rl''l"'b"'~-t '"r-J lrL •tJr'bh r/r' 
/"mzm{UI~'bbrf. rll..m[. ~Uiq.!t{w.J hi. lJ'l!i.'1-"'i.Jr1Jr9 , trUimUir/rs• 
'1-Jrm ... r..npb['/rs 1.. r..,ut{"'.p.,fw'b t1wJbrUIJ/rs ( 'bt1. 17 )1 

· J!f'(!'iJ'JnL'h/11_ JUIU[! JUIIIUIJIILJ" I; l_f'Wph[l zbrwf.s l"'-f'b 

[!b'fULbhpn, Jru~ l_f'IUUJUif'(!' (!~''1"'-'b<(w•} pm['(! lf[!b'Jm'hJr l/>9 
J'f.'bl.J.. f..UI<(UI.p.Jw'b ltwJ'L['UI utb'IUI•frnfuhl"'- f:,UIJ"wr 1 

~ 
~ 

8 

,() 
'[,~. 17. l.,np~qn!itu~mG ~ttfiw,~mv. 

w- bp~wJ"bu.~w'l, ~mr1w~l! • p-[wJ"bw~w"b ~ml'1"'~l!'bbrr..• 

?-f.~u.r..nrbre JwnUIJn"l.J" b'b p__pf..w•fw.f!l! J' w.J!rhl"'-• 'briU 

Ulzfr•IUmw'b.p.e r..u~bl"'- r..IUJIUr· f..w<{IU.J!J"''b t1w.!br"''h Jrr .!ht. 

t [!b'fnt'*nq/ lfU1p/sp zbpm/r9 f..uu{IU,J!yiUf! i_ntp[!' mb'l_wqnrmJ 

P.."'rl! J"w"'"'9"'1 1.. putzfr•/rt "'"'l"Yw~'i.hrJr .!wJrhre• "'J'b"'h'l 
.~nunw~qm J" h'b .21'/.r f..h, pbr<(wJ "'fr'b'l J' IUu'bJr~'bhrl! 1.. t1w-
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mwp<{,LJ' I; ""'wnn'l_bbpf.'b mpt/n'l t_r/r rlwfu"Jr IJWf''f"''[npm.!er 

J!re'b'lnL'bJrt Jwunuf '""'lmfwfi,brl! nt {.'bzm.J"wlfi., b'b, l"Lf'f! 

r.,,,,,_J /; foi..pi.UIC.numf. tr/t fomtm•fiJ"''Ite '""'I"Yw~i:brfo .!Lt. 
LfobnLJ" I; '"fUIJtu'tJft 0,2- 0,6 tfwufo tw.frr /un'fn<{UIIf'bbp(! 

'IPY"'-J b'b nrnz flh.J!mfii"'Jp' r.fo'lr""ltM r..wz•/"'1'~/t t.Jr.!w'b 
J/put1 4nr/rtlnbut~UI'iJ t_f'r..UI !/WJ!/r Jun'fn:[wJ{i,b(t/t tnpwJ"w'f/td(! 
"''bu•.f! t 1f.'bf. 150 uu-fos "l "i"'~wu: 

lun'lm/w~wzwrp flb.f!"'- fi1 I"' 'b'bhr/t, m1•w•f w'tJ£1,Jr , "'-'1-

'lm fll"' 'b'bbrJr •fmpnfumfl t"''b mh'lbrn._J', fo'b t,"',hu 'bwl.. m'l/t 'l 
mh'l_hp,._J' 50-7ij J"hmp f..bnw'fnpm{JJ•ub <(pw lt•un.my•[,J" 

Ub tfl:.~ J'/11nr/rs w<(btf> ln(IUIIfW'fJmf 'ff>tnwr..nrhrt br~IIL 'J/t• 

mwf..npf't'f> .!Jrp_l.. fun'ln'fw~'bhpJr '"'l'l"'{tlJnLbf!, ftlh.f!"'-fllm'be, 

"'l'"'''"''tP,)l! "ihm.p. I; t/r'bJr f..wumwmmb: 

•~r/r r.nu.p(! 'fbUfft f..np/tqn'bwf/w'b 2_ff'.,UI<{1U.p. ~Wf'blf. I; 

"1"'2bl l.hm£Jwl pw'bwrlbnq' 

H2-hz 
Q=K-'----

2Rwn. 

"l"""'l' Q· 'b il'/r r.,,,.[!t I; J"b/1 ~"'l.!Jry . 2f'C.w<(•uc/r brlfwpm-

Ptw'b J'b/1 'tJwJbmr/r <{pw u3ftlpll, 
K-V tfhurrwsf""Jfa 't"r6w~fase uNp~. 
H-e' P..l'P frtnrnL[iiJnL'bf! p_ruupbp zbpmnLJ', Jburt•bpn<(, 

h-[!' p_r/r {unrmfltn'-'bl! P..f'r.,"'Y"'I!fa wpu•w.[!fab "iwu•/t 
J'nur, Jbmrbpn<(. l!'b'f'7L'b<(n._J' I; J"nmw•/"rw-. 
..,~..., 0.1 H. 

Rwn.-e' t.rf..w<{w.f!fa wq'fb9, ... [il1w'b zwnw<{Jr'll!• Jhmrhrn<(: 

b[Jb l."'-l'l! r.,,..,,,_J' t lrt.w<(wcJr J'hp_ br~"L ~"'l.!Jrs• 

<{brnf../tuwl pw'i.mal •. nq t..wz•/uu) 2.rft t..nucfa .[!"''b"'~l! "lhm.p. t 
f/f'~bUI"/WIIIffbll J!['{!'j.'lnLf.JaJ. JwuJr brffWfiiL{JjnLbf! nrnz.<{mJ' I; 
t..bm£/wl pw'bwrllw<(. 

L= Q.., . If, 
o~<{,w, . 

nrurb'l' Q.., .-il "lwf..w'&p_<{n'f p__r/r Jwfrt.,'b I; tf3/tlpq, 
o~1,w, .-e' t.rfa /)nu.f!e ur.w<{w.J!fa bp~wrm·fdJwb J'b~ 

q.!UIJhmrJr 4r"'• p_rfa '&<{wtz"''l"'-l'b .!w~wr'l"''tP 
(fomrmf/Jw'b) '1-b"'..[!""'' 
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~nLp'& l!t'fnLtkl nL ~w.l wp ~n'ln•/wytbpp "'wmbpp •lr•u 

"'rf/nut bt .,t9~11r, npnt~ "''l'l4."'J J,t 1p'b,,r , b"lf>- i.hr"' 
I. 4_11pl., IJ.'i.s~ilpp (!'b'l-l;.,';,mp .lw'tilp/111(! npnz_4.nuf t- t;bmltJ"'l 

,.w'j,wal.n-1.• 

(!) 

npm6'l' Qwftwrf! ,fhlf 'IJw,fburp hplfwpm{JJwb 4.rw b'lwJ 

p_rp wnw4.blw'lml'i. \nu.p'i. t- u3Np~ , 
1-1-'i.' t!wfuup 'l"['JUiltfrse *l"l' Ul'i.y.[!/• t:.mJUI['• f!b'lm'i.~ 

"-"'-" t 0,6-0,62, 
h -e' p_pf!'i.'fnL"bf>t w"bs.pbpJr 4rw J.,l.,J ,fpp_p"b -6."bznufc, 

Jbu.rbrn4: 

'1-rb"bwJ-wlP~' fun'l_n4u•If"bbpfr \wJ"'l' h = 0,30, npmh•t' 

0-'& /un'ln4.w'tp wpu•p•.pp"i, mpwJ w'fpJ"b t"• 
ll'i.s.pbrf> u•pwJ w'lf>Je f!'h'JnL'i.'JnLJ t 0 ,.) - 1.0 utf: 

t"''umwtw\wp.lwp (-, f.wm*w"'bu 'Pl'l"'l !P"'Piip zbpmbpnul, 

!l'C.w4.Uiol fun'ln4wlt'i.hpp I. 2{'"'pLp zhpurp Jpp__lt J"bwyUIJ 

Ut'I_UIUJ mwrwJnLfiiJIIL'h(! Ls'i.bl ''"''fpf.p ,_,_ Junznr "'""''IP 
2-3 zbrurbrm/• zhrmft f.wmnnLfiiJnL"bb f!b'/-m'i.4m.1f t 0,1-0,2 U: 

~r/t 2mrJ-J w'& wrw'fiiLP I"' 'b[! p_pC.w•f"'J! fun'lmf•ul/wz•u
pnuf l!'b'lm'b,f,LJ t 0,5-1,0 lf/ l{Jl~' 

l,npp'f.n'bwll'"'i. l_{'r.,,,/,,.p'i.hr Itummyh[m- r,.,,r,,l' o'lmm

ynpt!nd b~ ppmmwJp'il, fthp•u.IJr'truJJr'h, phurn'i.b, hplfwfilpb

mn"bb, wupnsb.lb'hmlw t. l"''l"''ilb fun'ln4.wlt'hbr' ~rwpbp 
zhr"'P9 t__m.r'i. (!'il'fnL'b4_nLJ I; P"''ln4.w't"kbrf> Jpws.lw'b mb'l_b

PP9 £. Ufwlllhpp 4.rw wp4_wJ t,,..,,.L't w'i.y.[!bpfry• llmnrw'i.y

,ebrl! "'"'"'I'"''"""LJ h'b t__rP JbJ JwfuubpJr '1-b"'.J!"LJ, w4.hLP 
/;nLuluLJr 2_11ffow'fn{'JJ w'b 'i.Ufwurw~n-1., 1,5 tf -Jry n 1_ "iw'twu 

pwpapmfiiJwJp £. 0,75-frs n1_ "iwltwu LWJ'ilnL[il(wJp' pbmn'iiJry• 

.pwrJrs £. "''llnLuJrs• 4w1.w,e.l w"b 'twJbpw'il m'bb"b,LJ I; hp*nL 

pwJ-w'il.l nL'il.[! {'bit. 18 }• ll.nwpjr'il pwJ-w'i.Jm'b.p[! /!"b'lnL'ilmJ ( 

l"L['[! 1J'/;w4.w~py• "'J'f"'h'l h'ii ltmmw't4.mJ !I'P t.hm w'bywJ 

IM-JUipJr .lwu"i,Jt't'bhp[!l IJ l'ltP"I''f pwJ-w'i.J nL'i..[!Jr9 (2} fun'ln.Jw

lr-2"'1'"4. .lw-IJIIL[' l"LI'l! lfrnfuw'fr.Jm.l t u"'wnJw'i. 4.wJPI!' 

1.nrf>9.n'ilwltw'b ur..w4.w.p'ilhrJrs b'b, "'l""'bu ltnt4_wJ, 
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'1"'-tfrl 1.. t.r"'tnwr J.,.ul.rmf), 'IP"'"'~nrkrfrs J.. i:.w.(w.p.i~.~.~t 
~IUJbr..,.JP9 1 -fllwl:,rf•'l. ~wn.m9bl'"- r.wJ"'l' "'ibm,e /; nLil"/s'i.wl 

bryrwrw'iltu~w'i. ~Uir•fwJ.ee' 'hr"' br~"'Jbtultw'b wn.w'i.s,em[' 
npp •Jr•u 'IJ/zl f._pf.,IU1.1U.efr i:,UIUUII"" £. JwJ~p 'ftfUpf! nt 'JfUIIU

r.nrbrJr mb'lbre ( 5-25 u "'""""-"r"'f'Jw'b tfrw ): Sh'l"' J 
b;_wt..urblnL9 t.hurn .J!IUb'1bl 'lfrm.,.t..nrbre ,tfr'btl.. t.wurtu~l! t.. 

"'"i"' 'fpmwr..nrbrfo Jfrt.l.. 'l"''i.,""'J umnptu'i.s.ee: 

w 

\,~. 19. <l.lU[I(ICpwg W'}fJD<(Ip ~IUUJinwdl• ujuh.CwG!.pr· 

ll'lPJ"Lri.brfr trhr'b o'lurm'lnrt)bl"'- 'i."i"'ur"'~"1. '~"'"'1"'"'
JwJp'b 'twnmstf.•uJ,e'i.hre (bwJwJ UUJnrbr~rJIU t_rkrf /:,nuw'it,efr 

p'bmJ{l-fr'i., nL'l'l"'fiiJ"'bf! It ,,r,JJm'b "i"'JJw'i.'i.bpp'it) mm -
p/,p hi. tfr'bn~._J 1 r 
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bph .J.mre'U!Jw9 "''lPI"'-rJ. t."'rl! 'lmru t. 't"'LP" ~b~ur
rn'i.mstf.wtf af..m/, Jfr Ulb'fnLJ ~1UilnL9n1.J hf. yiUJbpw (';,~, 19w), 

Nf'P t;LUUILI.IY/! "fUilllfWUUinL J hi. IUbt_rlllbsfr't• Jru't "fwurllrfr Jfr 

Jwufr 1.rw w'iJs.ebr hb fdn'fbmJ' pmpk /!kfnthbttrL t;UIJIU('I 

lfw"iwwJw Jfr'i. 'twJbpw'h ""'PJ!"'tf.npmJ b'i. J wurmsn'l, p1U

Jw'i.wpwp, p_p{tlwt{t, '[WWIU{'yJ wb 1.. O'fiUI/rnfum[i J"'b frm'lntf.w't

'i.bpnt/.t f.wdwbwpwr frm'fn1.UI~U12_Uip(! JUIIlUIJnLJ /; 'twJbpw

JP!J l"'f' f!k'lnL'i.btnL 1.. u"iwn.Jm'h tf"'ll'l! •frnfuw'lpb[nt t.wJwpt 

11./'1 f""'l"tf.wywzwrfr Jw!rl! 'lrtf.mJ I; ywJbpmJfr t.mmwy/rs 
Q,5 .fhrnpp!J w4£fp pwpapmfilJ"'b 1_pU11 J!pp ;_wpr/Jmb wpw

'f"'P/"'·'iJf! IUJ'Ifun'lnrfwyw;_mpnul e'il'lm'i.qmJ /; 0,4-0,6 lf'Np1p 

J!rfiwt{t fun•tmJw~l! t..wzqn,_J b'b "''IPI"'I'fr mJb'bwJbJ t;flw

pwtf.nr Jwfuuf tf.r•ut brp Ul'fPI"'-I'P 'l"'f'l! 7-mru t 'fUI/P" "1.. 
(Jb Jfr urb'lnLJ, lliJL lmJ'b -6.wywum1_, 'lJ'Ill'\buur z.brurft qpw 

yumm !JNI.J Qb I[('IILblllUIJfrb '>nuw'i,,epb 11L'fl[UI .. IUJU19 furwJm .. -

'fpbbp I. uurnpw'hg.ebr, npn'h,e e'i.'1m'i,wJ 1."'1'1! t/tnr'"''IP"'-J 
b'h J1"'Jbr"'' lur,..,r wmfr t..wur.uy~ tf.rw 'l'bn,_J /,";, w'il9.ehrmf 

fun'lmfwy. npfr 1.r"' 'lf'Uipbp zbrmfr pwpApmflJwfl l~t/tm/. 

f!JbnLJ b'b ,ewr liwJ funznr 'tn"'frl., 'i,pw'hfrg 1.bpk' 'twq,' fru~ 
,r ... ~brbuUIJp'i. P..rbre t;bnw9tb1n,_ r.wJwr 11wtf.Jr 1.r"'• "{'"2. 

(rlb.emfitw•fp mb'l'"'lf'"'-,f b'i. P'"'l"'fw'tt 

llmnrw'hs.ehrf! "'wtnpwuurm J h'b frpf'l.. r.npfrqn'hwyw'i. 

2_['1)"'""'./}' .J!"'f'r9• "''IJ""'P!J J, pbmn'i.frs· !_nLpb /!'i.'ln'-t/,lnL 
r.w1/ Wf "fliiUJ" 1.rw fin'f'bm J [;'iJ "fLUUinLf',UI'j,'i,bp ( ..,'i,9.f!J.p) I 

t,wJbr"'Jr t.ret'l"'-'i.Pt "'"'"'P burt..uul "l.. J1..,1m'b t.r"'P'r zbr

"'"r"'.r "l'urnpwuurm.J b'i. ltn"'fr&"'j"'b f/>f•tmr, J"''t 1/"'tn'-'b 

"'"1"'/''i.bl'fr '1b"i.J!"'-J wqwm "'"'f'"'JmfdJm'he [g'i.m.t b'i. .pwrm/t 

•Pn.p1, .ew'hw~mf!sw.tp t.."'-r uww'i."'l"'- '1-k"'.pmJ, '1'uzurwsfr'i. 
"iwJ.fw'b'i.hpn,/ f','iuupw1_nr I; oqrnw'fnptfb[ r.wulllpwy ywllftnw

clfr ltrunms•[wJJ!I! (t~ . . 19 p): U.s'i. l[wn.msbtnL I),Jwr Jw.e

r•mJ b'i. UlllPJ"'I'P trfr 'l"'f'" 'lUll"'- WU'ff! ( w'tnt t,pe ). nrfr 
r.,uJwr f',bllw,'J'b"' .r b'b r.n'lp tfbrp'b zbl""t!' Jpt~_t.. t.rwt:.l.uur 

zbrUJpb I:,Uiuflbll!, P"'9btmf lrwpbf' zbrwe· urt'hmt.llw/.. ywn.nL-

9"' J b'i., "fiUUI'bbz' nrfr r.bwltm J "'"P.J!"'""rnLJ b'i., Y""'iPl.w
Jf'b f/>p[wp• t_mp'iJ /!'iJ'fnLf.Ntnt l:,w.f1up IU/'ILnb'/. 'fbmJ J.'j, wf.!}

.pbpn1_ fun'ln1."''t' 
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t/.breitfilws "~'ff'Jnl-f'itbp f\wit'ffr"fnLJ' bit swJr urb'l£
pnt.J't liw"'.uuud-l! ~wumsblnL f\wJ'wp f\hnwsitnLJ' hit f\n'lfr 

tJ.brfrit zbrure' J'pit}./, ~pwphr· zbpmpit f\wuithlf!t ll.nw~wswd

·fwup J'b~ "'wmpu•ummJ' bit ~,uJ'bpw, np[! d-wd-~mJ' bit ~f'P 

npw~l! "fW:,"f..,ithlm, ~r/• "fW2_W{' m itb'iJwlnL t:.wJ' wpt 

'{bppitfUws UI'Jf'JNL('it£pfr t:.wutupw~ ~w"fur•uff ~UIILnt 9!.[nL 

'lb"'.[!mJ' ~wJbr•w thit "'"'mp•uummJ', wll '\mil! f\bnwsitht"L9 

/:,hmn ~f'fr 'fULfU 'fUI[nl mh'Jm.J' Lsitnuf bit .(!"'['• np(! ~N'f.f!b~ 

r/19 /._ tJ.br"-l•s JwJ~mJ' hit pbmnitp ~wJ' ffw•fp zbpurntJ.t 'l-itnLJ' 

hit itwl._ fumzntJ.w~'iJLp' o'lwtf.nfum fUJwh t. ~~~~ p[! f\lmwsitblnL 
t:.wJ'wp: 

llrnz ml.ufbpmJ' ,fUIIfbph""'JPh iL umnphplff'l'" t"'t/.npwll 

~php l.lP~'bluL '1-/;"'.f!"' tf ~putJ' wmutljwpwpJ'mit it"'wurw~m/ o'l~ 

"'"''l"l'"""' bit ,f[litntnrmwJpit mb'lmJ'itbp[!l Un u·hre 'iiLU/11~ 
.pwit hpl(pfr J' tu~bpbnf• .Jrw [il w•frtJ.b ll! J'w,em l' bit, [il [ilnLitbp 

m '"'lbl' tb~, "'"'f'"Lhtu~,uf, "''l"'"f' thit, uwii'"Jit [ilwtf.tJ.btntJ. 
tJ.brhfrs luwitmJ' M; ,f(litnJnpmnuf h'lwJ '1..,'1"'/Pit I. "'Pit'l 

itJm(lbpf!t 

lJ.'itapJ.tu~pbpit Q'fUIIII'fNf1JU[nL- it"fUIIIIW~nl~ O'fUIUI'fN{'JmJ' 

bit urwrrb1, urfr"'l' ~mnrustJ.wd-.f!itbr: UJ'bitw"'wrq ~wnm 9~ 

tJ.wd-.pit Pl'bitfrs itbi'~UIJW9itnLJ' !; 1--9 If urrwJ'w,tlntJ.' J'foitt"-

5-10 u pmpm{dJu,.fp, wituuuitsp~ t:.wurw ntJ. "- "'wmbpnt/., 

.[!Wf'P9 ~w:f bi,/L"'filrbmnitfrs r.n1,, npurh'l t:.wtJ.w.[!m J' bit 

'tm•nritbrfr.'l flwtf.tJ.wJ ~mre: flr"'b"'lfr t.rfo nrw~e "'.wt:."'"'ittJ.fr· 
bpf(wp d-wJ'u,itw~ "'b"'.[! !; ~IILmw~•//' J'pwJ'ii J'w.f!ptJ.wd- 1_nlf'{!' 

UJ'f i,"fUIUIIU~ntJ. ~tnmpithrfrs P~~~+tJ.wJ ~ntpit Utits bit ~~~~s'flmJ' 
J'w.ppJ' wit t:.wp1f Wpwit.jlitbrntJ. ( "f.Wp'l_Uif'Uiit-f/>p[tn(') J. Ul"fiU 

~~Lmw~ttLJ' 1\npfr J'b~, npurb'lfrS 1."Lf'(! pwpapws'ilnLJ' bit "'.nJ

"fbpfr 1f fr~n 9n4. I 

li.Jit"fpufr mb'fbpnLJ', npurh'l J'bJ .f!UiitW~nLfiiJwJ'p a,uL'fl 

!; urb'lmJ', ~pwJ'wmw~wpwpJ'wit w'lPJ"Lf ~wpn'l bit d-wttwJbl 

wpt:.b .. mw~wit " pitut~lll'il aitwl(ru_Jmhp[!• nrnit.[! tfoitmJ' bit 
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f..n'lP ,t,.,/fbpbufr •Jr"' { ,/.,~J.pbuwJpit ~tw~nLJmbr) l(wJ t:.n'I.P 

J' w~hrbufrs swd- {umnrbrlfl'JUI aitwl(mJurbr }t Ub~ itzwitm~nLO. 

p l"'it m.itbit umnpbp~f'l'" aitw~m tmbpf! 1 nrmbtl aJntitit\ '""''" 
br~"'l' Jw,fwitwl1 lfwrn'l !; J'it"'l' UJ2-"'frufr aitw~mJm ' "'.wm
rwuurbtm t:.wJ'wp .(!lllit'JnLJ' bit ub'lwitmaJ. l(urpt/.IUJ.(!nt/. br

~wpiUt/.nLit tf.nunrwf Jpitj_k 10___,1/i tl brlf"'rnLfiiJwJ'p, 2-9 t1' 
[unrmfiiJ"'J'P k itbp.[!l..nuf 1 t1' m •JbpJ.nuf 4-5 tl lwJitnL• 

p1wJ'pt tPnunr.,~fr "'wurbp[! 1._ t:.wurwlfe 'lwpaitnuf hit wf,

~pwitsfrlt• npfr t:.wJ111p O'fiNUI'fnpJnLJ' £it urntf.wittJ.mJ l(wtJ. ~~~~J 

.[!UI{'nt/. uwlwt:.wurw~nLJ'' l9itbtnt/. shJbitmfr Z"''lwfu ( 1 J' IUU 

sbJ'bitm, 9 J'wu wtJ.wq}t t/Jnunpw~fr J'nm (J"'Jf'nLJ' ~IUJ 
J'p~pit J' wunLJ') ~wnnLstJ.nLJ !; t:.np \ aitt:,"'lP 1.f'bpit (!it'JnLitiltnL 

r.w,fwl" tPnunpwlffrs p_nLpf! t:.nunLJ' !;- t:.nrJr Jht_ 1\mmnt~ fun'ln• 

tJ.w~UI2_UI('nt/., npfrit tnptJ.nLJ' !; 0,01-0,02 [illf.(!nLfiiJnLito aflfiwtfr 

tpbpfr t:.nu.g{! J\h;_mwsithtnL J\mJmp fiwurm~frfl mp"nl J' t 
0,09-0,05 [ilh.p.nLfiiJnLit' '1h"'Jr fun'ln"w~wzwrJr "~'lllfuut111' 
JwUf!l t/JnunpW~f! ~U/Tlnt9hl"'9 1\hmn WJfimh'l ulimLJ K 
aJnLit 14_ mnlfrwitntJ't 

!l1wit f.wl.f!l! '1"'it'1w'lbsitbtnL it"f.mUJw~ntJ., itrw Jm~J, • 

pbuf• ~wJ' .,itJfrp_w"f.bu mwfuur.,l(ithpfr tJ.r"' tsitnLJ ltfl 

90-50 Utf r.wumnL{iiJwJ' f' /:,Ulf''fP zbrtnl frul( itp111 tJ.rw \ 

.50-60 ulf t:.uwurnLfiiJ"'"P t.n'lfr zhpurt Uitar"-"'u"rl! 1\Jmws

ithtnL t.IUJ'Wp aitw~nL/mfr 2_11Lf'lf! "fWinpWUinnLJ b'i, lUIU[rd~t 

fJ.wpitwit{! wuurfrb.witwpwp aJnLit{! 1\wltJ.nLJ f;-, k aitl\wLII 

'lrhrit o'lm"''lnr•lnLJ bit l.rwJ'wur.,~wpwpJ.,it 1\wJ'wr' !l'bw· 
~nLJtnfr J'h'l_ b'lwt) 2,5-9,0 lfJ a,nLitJrs UUIIUst/.nLJ' t Jb~ ll3 

l_NL['I 

!litwf(IILJmbpp .uitf.pwd-hzur JwtJ.Uilf! npnzhtpU htitmJ' Jtf, 

"fUI/:,IUitt_t/.n'l l.f'fr .(!lllitUI~frs J.. a,wit fuurnLfiiJnLitfrst 

!l1wit of"'w'fnpd-nLJ'f! t:.wur~w"'hu l(wpl..np itzwitw~nL
fiiJnLit nLitfr l,wlwumwitfr wJ'"'n."'IP<;, tbn.'i,wJfrit "'pnmwtJ.wJ• 

rbrfr r.w.r.,r, nrmb'l t:..,b..,fu umnrhr~rl"' ubr .p.frt. bit 1\wf.

'IP"'nL.t, fru~ J w~bpb"wlfrit uhrf! l(wpb.wurl.. bit tfritnLJ t.. 
'ld-t/.wpnL{iiJmititbr hit .,nwt_witnLJ' "'rnmwtJ.wtrbrit of"'"''lnr
d-btnL, witwunLitithrfrit 'l_pnt/. Jwur.,lfwrwrbtnL f.wJ'wpt 

l.w JWUtnuJitp tbnitmtfr'i, WpnurwtJ.wJrhrfr hp~pwpwitiU~Uif, 
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"l*uiJ'UI"iJ'iibpnLJ' fnunpUifiJbpfr ~UinnLynLJ"'iJ UJ'i/iJ"lmmiU~IUI\wpw · 

J'wp · "tt · nLUnLJ"'iJum[t(rtii{J/nL'iJ"iJ/,pf!. ,lJnL/9 b'JJ mtf./.£, np 'fiU('w 

';j~'JJ t/_brp_Jr'ii, · J'Uiui"u/UI//UI'jj a'iJf,UI[p,'J t:.bmn l.UILUI'iJap'iJ tnb'fbw . 

pmJ' .. ( anrkr•nLJ', PUir:tnL'b.[!'bhrfr ;;/"' ufruwtft'ii Lw'iip_bpnLJ', 

nbtftblpp wnw'iJap'iJ pf._bymJ'hbp,LJ') J'iJnLJ' fl'iJ p"iJIU/[UI'iJ a'iJIU

~nL/tnbp' J'p'irl_k 3 tf pmpnL{l 1U1Jp I. 2000-10000 tf3 JIUtfw-_ : 

tn4_; npn'by J'bJ ,{,,.,/!. wump6w'b1Upwp t:.mlqnLJ' t Jfr'btl. 

LUJ'Uifii'UI tfhpP._f!.l flrnz tnh'[hpmJ' WJ'f a'iJuJ~nL/Uib('f!. "l"'f\"lw'iJ

IlllLJ' b'b . wJ'pn'ff. mmp<[w f!.'bflUI9.[!11LJ', Uw~wt'b 'fpUI'i'.[! t:.wr 

q~nJ' b'i, [jkpklf<{UI J'fr .ew'bfr J ... J'kpfr l!."iJfl"'9.f!"LJ'. Ul!'l p_pkpf!. 

iwpchjm.J b'b P".f!l' .f!"''b"'ll"'PtwJ'p m 'i'.P"'fl"'P"''ii9 t:.n'lkr~ 

t/rwt"'l' "t'""- .rwl1brbuw1fr'ii """.e 1fr ''"'"'l<ltf.m.r, 
/J?p.,J'uttnl.li~UI('lli{'J'lll'b "'/L "''fP/"' p'bbp ttfr'iibtnL lfk"f

.[!nLJ tbn'bmtft'ii utpntnutt{utJphpnLJ a'iJIU~ntttnhpf!. ~.upn'f b'JJ 

P._T_'UIJ'UJtnUI~UI('UI('J'UI'iJ f,IILIIUI[p IU'ff'JnLf £fr'iib£, b[lb ~UI(''fUiv 

1_nr•/ft a/"''i' f,"'l.f!/!. k a'br."'lP p_phpf!. ~nLtnut~t/_b'b P..f'wJ'putp

'iihpfr J'b'l.1 '-"'l.[!f! ~mrhtfr t Ulf'UI'lUI9'bbt aJUI'b J'ut~hpbufr 

t{put t:.n'lfr pnzft yut'iihtnL Jft'l.nynt/_, f•u~ 'JUI'b'f1U'lb9'iih[' aJw'b 

J'i.-1/bpbufr tfl"" q.um 2_hpJ'1Uf,ut'lnl''IPl JUIJ~hp mh'l"''ll'blnt{• 

l!f'li.U'U,SU.IalJ.I'li.PU'Il"!, I.Jo.l, .V.PU.Pfll>U.!JifU. \, ~l>lf\rli.~U. \, 
lllublfll. \.bPI! btl, Ul>USblf\rbPI! 

/i?p.uJ'wmtull"'f'.upnLJ' 1!. J.. t:.w6.utfu 2./'"'PPP"'9"LJ' £! frr.u-
~w'bu,y"iJm. J' b'b ,fp z.ur.e ~utnmytfwt},e'bhrfr J'fr'l.nynt[, npn'b.[! 

mb'l"'~'"I""'J' h'b f.PUI'IP/ntrfrs J'fr'i.l"- U"fUIIJ.Jut'b ""'IPI!. ( p'i.utw 

11"'1"'/N!• f/>br,f.,'i,, 'l"PJ"'r"''i'l!. J.. wu'b}t 'tr•u'i.y '"P"lbrl!.• 

Pfr</.e "- '1 ... ""'"-"r"'-P tm'i.l!. ~"''""-"'J t p_rUIJ "''""''LwriUrJ Ulr;. 
k tr"'f'PP"'9J'UI'i. Ul'fp/nLpp npw~p9 IlL nhdpJfty, lf'J'nL'fiiL 

"iJz_.,'b.u~nL{l JnL'i.[ty, mh'lfr n.btfrb 1>/rs k "''IP/"LfP 'i.~utmJ' wJ' p 

p_f'fr u"lwnJ'.,';, ~bmbrfr nL'i.byutd- '1Pf.f!P9' 

9-bmbrfr t_rbr'i. OlflnW'fnpJb~nL 'fQ"l.f!"LJ uwJ' UIIIJUI~ ... -
rUirlfuth f!'b'ff,UI'iJmp ufuhJ'w'iJ ('iJ~. 20 Ul) ~·uqJ'qwt) t 2_('/!.'iJw 

'f"L'iifrll•s · (1), .un.wlfr'ii (2) "- krltr"r'l (.'$) PUirar"'sJ'w'ii 

"l"J'"lbrfts• 2.rfr J'w.f!pJ'.u'ii ~w1 w'iifr9 (3), J'"'.f!"Lr t.rfr P..r"'J'

P;urfts : {l), p_pwuui'l'P9 (6), lPP J.,fuu[t ~"'r'lwt[npJw'ii 
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'L~. 20. ~(ltut(wtntu~Ul{'tui'Ju,G (IG'}Iiwun'l' . uluLJmGhl'JI · . . 

w) .,l~rnlspfo lpbp'it ''l"'w'f"l',.bln'- 'lb"li!"LJ, l-1rr_'it'lnL'ith, 2 ...,-wnui!fo'b 
• 3 o L fw Jw'it ~wlw'it, 4-Jwen• [' . pwpJ.pwfiJw'it "f."J"f.W~WJWUJ -Ll'L' 1 /!f' ·· · · · 

ll'P lpurJpwp, 5-bp~r"l''l pwpJ.pwf!•fw'b "l"""l"'~"'JIIf~' ' 6- J'l,f"'~' Ju .n

'l"rfw~u.l"'l' (!pwanrup), 7-fr"''~•2fr1 "'2"'"'1'"'~ (~wJ j_pwrfpwp), 

8-pw2Jufo~ rJ"''it!ft • 

p) UUJnpbp~['J"' 1pbpf!_ O'J"'"''lnp~b[nL 'lb"ll!""'· I -IJpp "''lPJn<pf!. 

IJ;Ln'itr[n< J t' p'itw~wrfwJpfofl pwpJ.p, IJ - bpp "''IPJ"' ('/!_ 'lm'itrfnLII to p'itw-

~"'""'Jl'fofl 9"'~' 
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"/bu zJr'bwpUJ['nL[J JW\,, IUJ\,"fJ.u /;[ 2_Uif.,IU'f11fJJr.u\o urbllw~bmfr!J• 
npn1>.£ml._ l_IIL\,b\, 1_ffr .fw,er.fw\o fW(I'I: ~Uinttt!J'[WJ.J! !._ "/nJ-

"/"'Ifrb lfwlw'b'bbpl 
ll'lfr

1
w6.'bznL.!wJfr'b r.rw.lwmwl1wpwp.fwt 'fl'"I.J!"L.r l"Lf'f! 

'itl•r.el..l•!J rfbrl• t•wrarw 9i.bt"L >.w.fwp o'l"""'l"l'J,LJ b'b 

"'"""'br' .9.rw.!wmw~utt•wt•Jw'b u/tum£,1'\obp~' f!"'JI mtuf't'"t' t:.wm-

~w'bpz'bbrr• 'fwuau4aurqrfm.l L\o >.bwLJwl ~br"'' 
1. Cum u"'wuwr~'i"'l opJL~m'bbr/! mft"'brJr' .ew'lw.J!w

lP'b, wp'fJnLhwpbpw~w'iJ, lfJIIL'[IUuthWLtJtUf[wiJ, bp~m{c/ttU/_WJJr'iJ 
utpwhu"'nru•fr £.. wJLbl 

2. f~,ut i.zw'bw4m-[t/Jw'b' w} ju.IL["L• ut'bmbum-~M'!Jw-
'lwJp'b ~wi'PJ!tb['f r,,,Jwp, p) wput~»'ff""4ut'il, 'l) >.w~wr..p'fb
'lwJ{r\o IL 'f) .lfrwyJml, b('P f.l'J"U[(! .f[twdw.fw'bw4 pw1_wpw-

pmJ I; mwrpbp ~wr/t.eilbr: 
.1. 1: um opJh~mtbpft .vm'bw'tfo' ,fb~ opJbltmfr ( .pw'lw.eJI, 

'lJ"L'lP' 'l"l'Ju•r•wtfr) r.w,fwp L fu.lpu.~Jfr'b' .!bJ mbrfrmn

pftutt/t '[[lUI 9pqmtl .f/t .J!"''bfr "l'Jb~wtbpft t.w.fwp; .~l'w.fwmu•
ltwrwr.fw'b fu.lpwtfr'b ,[wwL.I[! ~Jrpwnqm . .! I; utwppbf' opJb~m-
'bbp/t'b tr"'/ .lmuuull'"fwf•b["L >.w.!wi" 

,'i!.pw.f,wmut~1Uf1Ufd1Uh Ju.fpmJpb upumbdf! [IUJ\, ~ppw-
ttnLd I; 'l"'bl Z.UitutumUI'iu,_,f ( U.rmau;_Uiw[t, /;p_.![twJ'i,/_1 , U.zmouw 

('Wf/Jr• lJ£ou'iJp
1
. fd'w[p'iJfr, fl.twt/_f.p'fnL J, IUJl p_p.fnuz'bbpf!}l 

4. L,'um !l'f .fwuuu~ourwp.fw'b a/_.f [''bJ!'bw>.nu L i.f!_'b

Z'" J "'Jr'b t.r"'" UJIIIUJ~W[IW['J w'b upumb,ftbp ; t:~"l- "I"" J' J·'i·.e

'baur..,u u·"lll'f_'bllf'(! ll·"'"''' b~l ft'b.J!i.w>.uu•nJ. i.'iJ;_, •. .fwJfr'b, nr

mbtt p_mp!! >.num.! t '""'l""-"'~f "l Ll'l't{ >.wmqwJ.J!mJ L_ ft'b.f

'bwt..nu-6.'bznLdwJ/!'b, npmb'f_ p_nLp{! >.nurn.l I; [u'"l"rfwqft Lr/t1 

t.wmqwJ.J!nq, p'llwq•u'b 6.'bztfau\o maul[' 
J. S\owbuw~w'b->.w~wr.f''fbt:,wl/!'b .fpwyiwl ~r.!nL'l'bbr/t 

upuwb.l'bbpf! Lfr'iJ,.,_,/ b'b' w) .9wJp -6'b ;__t•LJ n1_, bpp p_rfr u"twn

J ur'b 'bnp.l wl uiwJ.f w'b'bbpnLJ ( >.p'lbf, ilfrilb[nL 'lb"'.J!"L.!) 

!J"''b!Jfr Jbp__ UJ"/"'t..n'[qnL.! I; auV•t•wrJb;_m wywm 6.'hz_nLJ' fu.lb

L"L' w'bmbuw-Lfb'b!Jw'f_mJfr'it ~wrfr.e'ltbpc l'w1_•utru'rbL"'- h~J~•u
mw~nt{, P"~ >.p'l-ht.fr 'lb"'.f"'-J ·'Itt{ "''lw'lnt 1iJ wq_wm -6'itznLJ (! 

"'b"'J! t t/r'bfr "l "'w~wu 10 .r, Z.r'fbt.ft J"'Jw\ow~ .u'b>.rw-
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<lbzm {;.'bzmJ' UUfh'J.Obl"'- iw.,wmw~,., t.rJ'm_,,,»t/!''4 wrurw,ep'il 

sw'irsfr t/.r"' 'frt{w.t r.1, 1bl.w1fr"'l ~fl1rw'irw'irlrrft t.lun J'frurs1."'-J' . 
6fl r.wmm.~ zwrrfw~w'ir "/",/ "/[.{'• (I) JLJ. f.'h;_n11/ n1_, b('f 

t.r'lbt:.e t.w'b'ly'ilbt"'- t;.tJJtfmr "lw~m"ht•fn'l -6.~;_••ull' ( ,,.J'bf,.u_ 

flW['d.{' zlr'b./JP,IJ JO U IIHI.htf) l/111/J'[dt{lll.d I; ll(tllf<>fWJII'i., qmw 
Jlll'ilm J' 'JP'{wt) '.wumrlt "'" J Ufb f'/• J' {tt_n .'!'"/: l/.1'1:· 11 {tuur&J f 
<lwJ' w'ilw~ 1-lf nJ' "lmlf'h I(UJ(Ut'iuuJ' '1-1'4."'·'' L'h bt•'tm mf"'fP 
"f".r..,br' 'P".er wrmw'lr"7w'L-'irmfilt"'"P' 'P".Ct' 6'irzJmJp 
t. Jbt} wrmw'lr"'l'ultw'iuu._fi!Jwtfp, ,f[,J f."itt_d'I»Jjt: 1/,,li.Ul""' 

"'P"IP "f",j"Jhrt! Otun.wJmJ b'b Jfuu/iJ fwlbLm -~b'ir!Jw'f'~Jffo'Zi 
4wrft.f''it/,rr. puufwrwrht"'· t.u.,fwp: l..r'lbr.'irbrfl JwJon'bw~ 

'u'l'lw'h2.w'li(' tJIItw'bwl "'9 "f.. m ;_ 1 .j!'u'ir /j l'""lltft r.'hfJw!J.[!."' J 

UIJU ..,,,f..,br'iJ u/iti_WUUfmd h'IJ h 'f"('<)p /,'iJ '(('"'"" b{'~{'Nfl'f 

UIPIJ!P "f"" "f"fl'' nrn'i.p 1_111 {' b'iJ J'IIIIJIW4UI(IUI[IItld /lbl._"fbu 

fuJblm~4h'bsuu1,uJfr'li f[wrfr.r'bht'f! l'..,'l"'rUirhtm, wl'b"lbu Ia 

t:.r'l-bt;.'i.,l,re f.ur'b'ls"~~bt"' r.wJwp1 1,hpl1w 1mJu ~UJnm9,,_,/ l.'iJ 

!JWf1 f f.'i.;_nuf n1. w'imtfuu»f(w'iJ-f.w~Uit:,f"f" t:,UJ trfJ 2f'" nt 'J'i_,(-, [': 

fi. Cum UP IU'fP!"'r'bb1rfo orl'nw'l"I'JJ'w'i• 1.. U'r"''lwlft'h 
~w11nr .'1•/uttJ .p'i.brfr '1-'""wrf.nrm {J 1w'il, 2r•mf uturw~"'f""l',f"'t ofru~ 
mhJ"bbrl!. tfr'imd 6-b' 

w) ~ h "b u• I' n "b w ytf w J , hrp rntflml ~rtbrf•urnt•/twi/• •lt•
'fm"b1_n'l uwJ' Ullllw~wrwrJ' w"b ~wJ u•wrpfrw 9'' w'b P" l" {' 
u~'llf"iJw~wb ~blJUJ{'n'iJbbp[! J UJIII<LI~III{'Ul('t/md h"'J Jh~ "''f.£1["'

/'P9• t.rm.!wmw~wrwrJw'b Jb~ uJult.!wlft Jb2_ J'm'itnrJ JjrJ-

1w"iJ9 t:.bu1 'tw"f'{wtl ~wn.nt..s'{wcJ.p'bbf'Jr Jft2."9"1.: Y.rwdwu;w-. 

'twrwrJ'w"iJ 4h'hwrn'irut9tf-"u} ufwurbJ'ft 'fbUJ,em.! '1-rm'is.p ultl"" 

yus"ttf.w6 b"b JfrJlu''b!J t.bm, Jmpw.pw"bumr t1w"m9tf.wt)J! frrb

"bft!J fJbrymJUI!JbrnJ t [!b'J.I:,w'i.mr 2_'l(t/wJJr J'p 0'1.f!l 

p) WUfw'tb'burpn'irmsqw,. ufrumbJ, brp m1_t"' l 

urlrrJrmnrJrwJJr 1.rw 'fUib""'l p_rw.!www'tiUrwrJ'u.t'it 'twJ uwr

pfrwoJu.'b 1"'-fW.Jl~hlJmr 'tl.'irmrrr'i..ft t.unlwr 'tumm9nul b'b 

fr'iJ.p'bnt.{'n'-J'j, 'twnnt..s1.wJ- .IJI 11/o 'J.b"/.j!t1Ld 1_[',}' nuzw tfr'b lju.~n.nLs-

4wtJ.p'iJh{'(! tlfr.llw'i.9 Jfrws1_wJ lb'b. 'frw'bs (Jfufe J'M f;, 

uwfJwl& trfr urb'lw+n/u.lw"b fun'ln1.w~uzzwrbr/r l~r~wrru-· 

fJ l" .. "be' •frn.pr· 
'f) 't lr J (1 p "iJ W 9 4 IU J 0 p U ur /s J'r /,{'(1 'tb'i.mrn"'J'iJ/.rpp 
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~f'P w"i.w[p'lf! ~UIInWf'b[ttL (,W,/ Wf' 'iJw/uorn.e (lnpwJ 

r_pnr{ lrfwsw~ UIUfW*JW zzbpfr ,//,r_ .[bp9funJ /,'iJ 'k,/nLt.f! 

(1-3 Lrurr) 1.. tfo.u~,,t ~ .... m,~ fvsw"i."i.bpnrft &2l.rfr rf.rm 

lff'"'J ,...,, p_r/t "i.Jmze ,/Jtr9"bbt"'- urb'lf!• JwJw'inu~e· "i.Jn~:z/t 

f,~»,/"'1'1!• r.r/t p_bpJwuur/tb.~»"i.f! 1.. 'h.tm2 rf.l.p9"i.n'l/t "''l'lw'i.nL'i.f!' 

J?r/t t:.wU1~nt (il Jm."i.'i.bp/s J w'i.puul wu"i. n~:un~:J"i.wufrrm~ 

{IJtw'ii w'i.t.pwJI,z~~~"'-PJw'i. 'fb"f.f!",_.r 'i.Jnrt"iihr/t w'i.wLfry1tbre 
~wurwpnLJ bf. [wpn(uumnp/rUI/nLJ, /tu* ,fmnwt{nr munul"i.w~ 

u/trm{tl/wt 'lhUf.f!"' J' UfWf''l Jl'{_ln'ff.brnr/, mb'lnt,/ t 

J?rft f· /t'l/t~w~wil r.wm~mp 1m "i.ilbrf.e b<;, t_bpJ wuutJ.lawtf!, 

fi/wtp~»tsr*"'PI"L'iif!, "f'lmnpmfillnL'i.f!, """'{!• 'l"'l;,l!, J',wJe 
,, wu'iu 

•~f'UJJWutW~W('Wf'Jw'h b"/WII'IW*ml O'llnW'lnrJrfn'l J!r/t 
pbpJLUu<n/rnw"i.e "fbm.[! t- tfr'h/r 6-15 °~/t uwt.Jw"i.'i.bpn~:J, "l'l! 

"f'"<.rfnrJ t r.wmm't r_bp.!wl_w.fr/s Jf.t_nsntf, ""''lblnt/ tr/t 

Jb2. 3 - J r""fb "'""'tmP l"""P' 

'I wfu I w l ,, , ~ p b r' 7l'w~brhuwJ/t"i. W'l.Ptmr'hhr/t t.rhre 

UfLUpnt"i.w'tmJ b'i. "'l" 'twJ w1t .ew"i.w'tm{iiJLUJp wrfw'lwJfr"i.~ 

flw'lwtJr'i. 'twJul'"l 'h1nr filbrt lf.l'f "i.Jmfilhr/t "fwpm'itur'tn~:fillnL"i.f! 
WLUppbp t It}_ ,/ftLUJiJ lnLUfpbf' Ul'fpJttL[I'I..bpm.J, WJll. bntt'i. 

Utr[P/"'-f'"'-,/' mwp'iw LttLL1f'pJ.p JUIJw'i.w't"i.bpft'i.t ~w<tt'tww 

"fi,U WJ'f "i.tnL(ilbrfr .fJW'bw'tc 2_WtnLUf.nLJ t t/wpwpmJf.bpfr 

JwJwf.w/1, "1'"2 ybmbpmJ l',wu'b6tn4. J'fr'll~l.. 10-12 lJ J/,~ 

1/rurr p_r/t Jb2, Umnrbt'~l't"' t.rbrt! unrfnrwrwr ltw/uJ•ut 

'bl"'-{tlbl' JJfrt b'iJ "fwpm"i.w*"'"t 

.~ r" p w"' w iJ 9,. * n • p I",_..,~ I! 'twfu'[wr) t 'Lrw Jbt_ 
'lm'ktfn'l Of'9:wi.w~w\ h. w'i.or'lw'i.w~w'b- Jw'lnLJ m.'i.bsn'l tw/u~ 

JLU[ 'bl"'-filbrfr .f!w'i.w~/rs: .J?rfr pw.jrwfJsMmfillm'i.l! lwtfr.[mJ 
t t_rfr z_bptnfr pwp~pnL{JJwJp (uu), npJ. JJ.p_ntf lll'lwur ~-r~ 

'fws'l.nul biJ u"ffrmw~ u~w'i.wirw~/s rfrw "1'"2 JUm.f11wJp 
'fr'iw6 mwnhr ( ll'&tr1btfr """fwlnwn.) ~ ... J "fwr'l brt..,.,_J b'it 

br~nL /uwtw~l.. ,M,r' Jb~ tCtC lflll'LnL{JJLUJ'p ,,_ l"f" *ltmbr' 
,/ b~ tCtC utpuuf w'lJn.[ t 

J? I' /r I), In I! nrnzn~:J bfJ f.nurwn.IIL{iiJw,/ P• t;pily P"'l~ 
[Wf.p ufrumbJn'[ ( WllJNLUW~ 14 }t 
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!lfr 'b~utm1n• of · • • · • · • · • • • • ·I 
l.f(tuurofnLJ (- "-'"t"'"[w~ 'lP'""'lf' lfn'l•'fru . 

l,~wmofm .. J t ""lwnn'lfr ~"'l'!Ptl • bpb ~nu1p 
off'IU lfL2_1U'[("'Lp Jlft .'tt 'f:IUf'J.'J,/s/ • 

'b~wmofnLJ t ~bl_tnnLfJ ;•uofp • . • • • 

/llnLf'f!. /u_,fbtnL ~wJ"'l' m~wO: t • • • 

/llnLf'l!. /uJI' l"L t.w.futp uJ.{rurm'bp ;J . 

IJ.'\JRLUUI~ }.l 

9tm 0 

(;won pm .. fl 1 

fil'nt-JL 

'bft_wurblf! 

flpn2_w~[r 

l;wm null.'l 

2 

3 

4 

5 

llrp 'bnrJ'•u[ 2.brJ'wump(uu'bft JwJ'w'bw~ r.,m l.ft 'l'lw9~ 

. •tllLJ, i" .. /'1! LffW.J!W,IJb"'-" b'b "fr'"'t" 20°' Ls'bmJ' ur.f.wllfr J'hp_ 
'brw Jw.f.wtfr 2 ,'.'1 l_uipn.[, pbrw'be •frw~n .. J' wUfw~n.[ t. , .. Jb'l 

[lwpwt..wrn'-J'' ll.t'bmr.bmk pmsn'-J' b'b pbrw'be k r.,m .J!w~ 

~ znuft IIIJ'hl"'- r.wJ' wr OCfLnW'f"r.J.f.n'l. l"'-1'1!. r,,, l.Ufhm.J! !;-
~ .. 'bh'bull 

~ r fr 'l, L I 'b I! U[WJJ'w'bw.f.nrtfn .. J' I; 'brw J'bt. l"'-o.f.wJ 

t. ~wfui'"L 'bJnt.filbrfr UfWf""'bw~mfiJwJ'p, "l'"'b.J! ~wr"'l b'b 
qm'b.f.bt p'bw~w'b t.rfr J'bp_ ~wJ' e'b~'bbl ~b'lmnmtfbl"'- r.bmkw'b~ 

· :piu/1 llw.f.wJfr'b .!wu'bM'bbrft Ufwrm'bwllmfdJ•u'b 'fbUf.J!"'-" 

;_mre 'fwn.'bnd !;- Jnfurw'l"'-l'b, fru~ br~mpfr J'pwsn'-£11"'-'b

'bhrl!. trfr'b mw1pu b'b ~wr.!rw.f.n .. 'b brw'b'lw.f.nrn'-.t'bbr, .!lute• 

~'l~'[Wb.J!f!\ 'fb'l.ftb 'f"'-Jbl ~rft 'f"'-Jbf! nrnzbfnL t..wJ'wr r.wJ'b-

. J'wmnd' b'b flnrwJ 2./'P 'l"'l'bft r.bmt lu.!bl"'- 1.."'-1'1!. U[hm.JJ !; 

tft'bfr w'b'l"'-Jbl 
~ [' p f, W J' f! ~wfrt.f.wd !;- 2_b[',/ WUU1p6.w'flp9 J.. b(IW J'b2_ 

[m.J.[wJ w'lbrfr nL 'lw'lbrfr UfWrm'bw~mfiltnt'bfrs' 'twn.e, W'I_P• 

· .!bmw-'1./t · w'b'f"'l' t:.wJ' 'l'lws.f.mJ' !;- .!w'l'bb'lfrmtlfr, 'bwmrfr

'·m.!fr , . JJ.!pw{J[I.[fr, . bp~wpfr t. wll w'lbrfr J'U IJw'bw~n .. -

[iiJw'b 'fbUf.J!"'"' - ~w.!e "r"zbl"'- ~w.!wr 2.."'-l'l! ww.J!w9'b, .. J' 
bit J'fr'btl. 25 wumft6.w'b: 

~·r P f n L i, IU 4. n [' n L ,/ f!. UfWl" Wbw.f..t•r.f.nLJ' !;- itrw 

J'bp_ 'lw'b.f.mr ~"l"P'f ,/ w u'bp~'bbpft Ufwpm'bw~m fiiJwJ' pz . U.n 
. 92 

u:"'l"LJ'u • . • • 
.... /il'nLJl 'lh•{trUJo{nL'b, 11 l'l!. 

'b~wono{"L.r ~ flnrw~ ir/! 
a ... r.w.rh.twmbtfru 

\1, 'I J n '- u Ul t,_ 15 

20 

30 

40 



flpp pH 

Jb~ LP"'r J, nmr on•re ..., "E' L . ,t.Ufnl--

0,0000001 q fpwd'bwJJt'b ~,.,J 

t" nulluz 

{Jn•Jt fl{ih/•uJJt'il, 

tb'l".O' 
fJ "'II llpJ"bwJJt'h, 
llptf'b ... ,Jt'bt 

.[n'l)' Jzurw~.u'b k l!'b'fr,,.,'bnt.p ~nzurnt.(illnt.'b r,,.,u~w9"'l"'-• 

p l"'"'"'hrl!r J· ,., J.., 'b.., II,., 4_ n r ~nzwm{iJJnt.'bf! "I'"IJm'bw.fnr.fnt.J 

t- qtfu"'"-"r"'"ihu ~"'L9f"'ufp k J..,,'bh'lfm'-Jfo PH..,rP"'bw· 
wwsl·"' IU'fhrr [Ca(HC0a)2l' [Mg{HC03\2l "t"'f"L'bUI~IfL
fll'"Jp• nrn'Ji.p t_nt.rf! UIUI.J!IU9fJU£pu .fUIJ,J?UIJ.fntJ /;'i,, 

t 

Ca(HC0
3

) 2 - CaCOa -\- HP + C02 

~ 
t 

,\\g(HCOJ)2-~ + HP+C02 
~ 

fJ.h..,~sft.uJ/t e'bflms.e"t.J CaC03 k MgC03 trfts r.h

"w'brruf b'b "1'"1/;u w'btm-t)htft wlfbr, ftu~ C0 2-[! r,/,,_..,-;,,.J t" 

'lt.Ufl"'lft'b •JJtiw~uuf t lf 2."'.., ~ w 'b llnzmm.[il l"t.'bf! ..,..,,J,.'bw.[nr.fm.J t ll"'L-

!Ji"''-Jp /._ J.u,'iJhqpnt.Jp nt pp~wrpnfJwuuuJpfJ Ul'l_hfft "f"'fnL

fJ.u~ut.flJwJp (umtfPwm'bhr' CaS04, MgS04• .OL"l'P'I-'bbp' 

CaCI
2

• MgCI
2

• 'bpmpwm'hhr' Ca( N0 3) 2• Mg(N0 3
)

2 k "'IL'b ). 

p"t.ff! wm,o.u!J'hhtftu "'l'l- ..,'lhre 'buwq..,J,o t_h'b ,.,..,Lftu• 

llbwhtu"fbu tb'b llbnw'bmJ trft9' 
J.,.J ..,-;, ... ~.u.fnr h J zww~w'b llnzmm.flJ"'·'b'bbrfo qn<J wre 

~..,qJn<J t U'P e'b'fllw'btJLf ~nzmut.(iJJn<'bf!' 
~rft ~nzwmfillnt.'bf! t"'.Jt.[nt.J t ~nzmn<[ill..,'b wuwfriw'b-

'bbrn.f l1.uJ JJttft'll'"'J-J;~.[ft.fwtb'bw'hhr""-' Jh~ tfomr trfr Jbt_ 
( uq·litl'lltJ· ~nzwn•P 

1
..,., Jb~ wumf!i..,'bft'h r:,..,J,....,..,ut ... u/uw

.,,LJ t- 1.0 ll'q ~..,L!JP'ILJJt o,o"fr'l-ft (Ca0) ~..,J 7 ,1.9 ll'q J,..,

'bbqf!n•Jft o.p"P'Ii' ( M& 0) "'wpnt.'bUI~m- (r1Jm.'bf! Jhl1 tJtwr 

tr/t Jht' Ub~ Jfttft'lrwJ-t~4_/t4_wtb'bw{LJtwr ~nzwn<f/J"•"'l! uutwg-

.[n<J t ~nzwn<f/J"•"'l! "t"'IJ,.,'b.u.fnrn'L 'hJ"•fl/t ,ow'bw~f! 
d,._ft-l! pwJw'hbtnq 'bpw t-~4_/t.[wth'bm ~zn.ft .frw' 

Uh~ uq-ktpl/\-fr'b r:,,..J ... ..,wUJUIUfuw'btiul t 2,8 UIUUI,_ 

(,.,..'b, ftu~ ltnzwn<[illw'b Jb~ wum/J{.w'bft'b r.wJw"'wm.uufu~-
'bnt.J t 0,357 uq·l.qqJ\' 95 



b£16 ~w1urtp t ~nzur;np,wt iuuinp~wtp · {IJ..If!• ~nzurnt_ ... ~ 
fJJm'Lf! UIJ·k~t{ft wpurwf.wJurhtm f.w.!wr wnurp~w'h'hhpfr fiMf! • 

"fhur.[! t pwJw'hbl 2,80 lf1•w ltw.! pw'IJW"{Wur~hl 0,357-m[z 

lJnzurmfiJw'h Jb~ UluurJ.6.-'hp'it "- .tb~ uq-klltlft-p'h f.w

.fw"i.IUUJIUU{>JIU'itn'l_ bJmflhrft JJIUbUI~(! phr11U" t UltlJnLUW~ 
16-m . .f: 

llq J n L u w ~ 16 

I t,;,.__pp i!w'iuu~e .Cq/ t• "1'1!. 

'/!p•lpw~w.-,. . ""'""'"l""""'"f"""'"'--" t 
Ufrwsn<-f/J"'--"'"'"l'e 

I 0 I "'2"'"'"'~"'-"e 11 ~"2"'"'-- 1 .r -1;~·1 ' p, ... .-,. q , [ 

lfwtsfrnt.J[• 0 /!"f'l CaO I 10,00 28,04 
""'Lsfrn..Jp 0 /!"f'lf t,f'll',.."' CajOI-Ih 13,21 37.05 
""'LSf"'--Jp ~wppn'u ... ., CaC03 17.84 50.05 
""'l9f"'-Jf• pp~wl'L"''uwu. Ca (HC03 J2 28,91 81,05 
u ... ,.-,.~;..,; ... _Jp 0 /!"f'l MgO 7.19 20.16 
Tiw't.-,.lr'l.f.uJp L•flf.wppn'bw., Mg(HC03' 2 26,09 73,17 

11 "'P'I~w'h9 "- '1/""lwur'hurbuw~w'it ~bt7.,'hp'itbrJ. t,"'.,r'ur 

fln'-Jl"'urrlfm_.t t o'l"'"''l"rJb1 "'lfblft .t!JJ ~"2"'"'-flln'-'it ,,_tk-
9"'1 !_pbp, npnlf!:,b-mb_ 'JpUI'iJJ! b"fiUUurn<J hb nu~np'iJbpp IU.f

p,.,iJ,.,fnL'bt fllbur.[! t iJ~Uiutp nL'hbiJ,.,l, np tlfw!JJ!P clwJm'itiUI/ 

.fh~ Uluurft6.w'bp ~nzurn'-fiJ"''h 'lb"'J!m_.f .fMt tfrmr !.r"'-.1 w'h
o'l"'"' ""i"'nlfm.J t 190 uq o6.wnt 

U.r"'"''IP"'~wt 'i,"i"'mw~'hbp/• f.w,f "'I' npnz ur/;'lbpm.l lP 
flm JlUIUlrlfnuf ~nzur !_pbp OlfUJUI'fllrJb[t 11./u"fbll, opp'hw~, 
zn'lb~-fluw'hhrft f.w.fwr ~nzm t._m-rf! O'flnlU'fllpJbtf, UfWtnltl'P 

1-rw wnwp_wftnt./ b'i, 1/tn.[!p t._hp.f Ulf,UI'l_np'J11Lf/JnL'j, IILb/,9"'1. 

- 'huurlfwJJ! (~wp UUIJ!Uir)' nrft "f1Uur6.wnnlf 'l'l'"LP l'"""'" 
.,lfbtw'itmJ t lfwnbtw'hlmfilp Jw{>1uf!, f.'hn9n'-,f pwpal'.,'it,,_.t 

t 1_bp.f wuur ft6.w'hf!, Jburw'l'it OJ!uft'lw'hm J t, '1ft .I .,9~m r;,,,__ 
fi/Jm'itf! "'"J!P"''itmJ t. npft f.bur£,.,'LJ!nlf hppb.t'it Z"'lb~w[il
uw'h "i"'Jfiln,_J tz ~r""'-'lWJp'L {>tn'lnlfw~'itbrft .!bt_ l"'J'itw~,.,r;, 
~urrlfwJ./Jf! . +n./JriU'itnu/ t, nrft "fiUUI,Uinnlf "fiU~UIUnL.f t 
{>m'lnlf.,~'itbrft t.rfln'lm 'itw~n'-fiiJ"'-'itf!t 
96 

.5! rJ. 'JWIIW~IUr'flll. lf'it 

1,_uw~ 17-m./r 

~mur 4_•unJrnL~ f.nLp 

~""f"'--~ £"'--/' 

fip£p'u ~"2"'"'-f/Jw'h l"'-l' 

""2"' l"'--l' 
;; ... .,. ~"2"' l"'--l' 

"""' ~-'· 4 
4-8 
8-16 

16-30 

> 30 

U. q 1 n L u u• ~ 17 

olfr'l.i L 1,5 

1.5 - 3,0 
3,0- 6,0 
6,0-10,0 

> 10,0 

.S!"'-Pf! f.w6.wJ11 "i"'P"'-'it.,~nL.I t wJJu.,[ilflnL (C02), 

flfllfwJp'b ( 0 2) II. JJJpwp_rwJp'it ( H2S) 'lw'lbrf!' ll.Jfu,.,. 
[ilflnL !._ flfllfw~p'£ 'l"''lbrf! J.b'it lfuunws''imL.f P,JblnL trft 

npw~f!• pwJa J!WJJ!"'/"'-,f b'it ,fburw'l/IU /, pburn'£b /Jin'lnlfw~

'hbpf!• pw.[!bp[!t ~bp.!wuurft6.w'b'h "'lfblw'itwln'- 'Jh"i,J!nu! .pwJ• 

J!"'l.fw'it "'rn9bu'it "'P'"'lw'itmJ tz tn'lb~wfluwln'-J o'lurw• 

'l"r"1"'l 'l.l'brf. .tb'l. lP flmwumrlf"'-" filfllfw~'hp "''"rn'-'itw• 
~mfiJm'hz 'uJJpwuwJp'L 'l"''lf! !_pp'it ur'"LP" t w'&'lmr ~~~~~~ II. 
.fburw'[JW {>m'lnlfw~'hbpp, ~wfluw"bbpp k pw.[!bpp J!UI/J!"'JlfbtnL 
"iwur6.wn t 'l"'n'hn,_.f, 

r,,., l 9 fr n ,_ .t p I.. .t w 'I 'it k 'l ft n t .t J. umllf'"m'itbpf! 

"fWJJ wbwlfnpntJ /,'j, !_pp f,UIIIUIIULIIIILb ~~~ zurmfi!Jn'-'it{!t 'itUUI• 

rJ.m.lfr Unt[/f>wuoft (Na2S04) .tbJ J!UI'ittu~ntf/Jntb(! t.rf. "'t. 
lf'butu,.,~wr t uurUJ.!nJJufr f.w.!wpt ""'l9P"ufp J!l"PP'II! 

( Ca CJ 2) "i"'l,f w'it,.,lfnrn,_J t UP f.wuuriUtnnt 'it ~nzurmfi I"''Lf!t 

fJ r ~ Ul p ft ,., 'l b r t! t.w6.wJ.• t.wt'lfr"'"'-" b'£ uurnr

hr~rJ., uhrf. ,fb'l_, npnb.[! t.rfr'h Ulb'JnLr f.wJ h'it urwlfru • 

bp~w(il "i"'rn•'hw~n'l 2.rbrf! /un•tnlfw~'itbpp "i"'"'brfr 1r"' 
'ituurlfwJJJ'hbp b'it wnwp_w9'Lm.f, J.u~ tlfw9.f!P Jw.fw'itw~ u"ift

uow~h'lb'itp lfrw l'"J!w'hbr bit fJn'l'hnL.ft · 

0 J!UP'I"'9,f.,'iJ f.wur~n<f/Jm'he l"'<frlfnt.! t flfJ4_wJ'Lp 

J!IU'itw~n" ( ICqft) 1 npf! "fUit;,UJ'i,t._lfntJ t op'JwftUI~UI'£ 'i.Jmflbpf! 
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o.e"P'l"'9'1.htn'- ( filfi"'b9'i.bln'-) 1\wJwr• ~rl! Jht_ l9'bb1mf ~w 
i/!nLtfp "lbrJ w'i.qw'i.LUUI ( KMn04 ), orqw'i.w~w'i. 'i.lmfilhr'i. 

o.eu/!rl'u'i.m.J b'i. w'i.lwuufwu (il(il.fwu'i.p Jp'ln9n.f1 li w.en'-r 

2."'-N! .J!Pl t- o.eu/!'lw'i..,,._J, pu~ Jw~brhuw1p'i. 2.rhre' zwm, 

nrn.fl\bm£_ .fbr'l.l!'i,'i.bru 2""" ol''l"''i.w~w'i. 'i.!mfilhr b'i. "l"'rn'-

'i.w~m.J I {J rP Jb~ Ll!mr p_rl! or'fw'i.wltw'i. 'i.Jm filhrl! O.J!"P'I-"'9-
Jw'i. 1\uufwr "1"'1\w'i.l'fn•L {tl{tl.fwu'i.p .ew'hw~l! 2,5-3 dq-/!y 
Ullfbtl! t- tft'i.mJ ( nrft'iJ f\wlfWUflUUIUIU{IIw'i.nLJ t- 8-10 UCJ 
~UifpmJp "fhrJUI~I'JUI'jiUIUl ), 'i.zLII'i.UI/JIIL J t- f_nl-rf! orqw'i.w~UJ'iJ 

'i.Jmflbt"''' zwm t- '''"tmnm.f•utfl ol''l'"'i.'ultw'i. 'i.Jmfilbrl! wn

't"'lmfil!m.'i.f! Jnmm.fnr J_ullfml. nrnzbt"'- 1\wJ ... r "lbm.e t
•fwrawr~.fnrz 2."'1'1' 19'i.bl "r"-"'~P JL2. "- filw'i'wl\mrbl Jp 
.ew'iJp .fwJrlumt. orqw'i.UJ~UI'jl 'i.Jm.filhr tl!'hbfnL 'J-b"f.j!nLJ 2.rl! 

,f,ltht'b"p •/[•w "'""'lw'i.nuf t 1•r1""1'' 
II. 'l n Ill Ul!" t ,, "Ill 9 n L [J! n L t t b r" Ultl~UIInLfilln'-tl! 

.'1"'-!9 t- UIUIJP"• nr lwre ~brzumm.fwu t- or'fw'i.w~w'i. 'i.lnL

filbrn.fl IJ.'l"m"'!rt (il[tltfp (HN02) "- wJpw~r ( NH3 ) wn

~"'1;"-fil!m.te 9niJ9 t lnWJPUJ nr f_n'-rf! 'iJnr !; ~brzmnm.fhfl 

1/.'lnu•w~IU'i. (il(iltfp (HN0 3 ) "'"~"'1"'-fill"'-'i./! 9"'-19 t mwlP"• nr 
orqw'i.w~~.~~t 'i.Jm.filbrl! J!'"IJ!"'IJw'i. b'i. b'i.filwr~tfbt' 

~ r" p Ul 4, b r" n L n 'l" Ul ~ Ul t 1\wm~m(il /IILtthre "1"'1-
Jw'i.m.fnr.fm.J bt trw Jb2. qm'i..fnrz pw~mbrpw'i.brft mbuw~

'i.brn.f "- .ew'i.w~n.f: f.w~mbrpwtbre L/!'i.nuf bt "l"'filnqb'i. b 

n 1_ · "l"'{tluqb'i.J 

fTiwftlnqbt pw~mhr/!IU'i.bre 'IP'lb'i.mbrftw, funlbrw, mp:f> 

k "'Il •fwr ... ~/!1_ 1\/r.fw'i.'lm.fil 1"'-~'tbr/! l\wrm9/!1_'hhr b'i.z fl1_ 

"l"'filnqh'ir p~.~~~wbrpw'i.br/!9 bt, "'!""II" ~nt_.f_wu, "''lPJ!"'IPt 

' s"'-"IP~ pwltmbrpw'i.bl'l!' nrn'i..J! qm'i..f,'-J bt "''IPJ!tbrn._J, 
,
1,.f1UI'iJ.j! orqw'i.p'l_Jp f\wJwr .f_'i.wuUJ~Uir t_b'i., UUI~UI~t 'J-rw'iJ9 wn

~UIJnlfillm.'iJe 9"'19 t UIUifP"• nr lmre ~brzmnm.fwu t- ~'l~'lw'i.

J!"'Ir'i. ltbrzmwlrbrn.f• Pw~mbri!"L"'lP"'~wt w'i.tulP'lP JJttn9 n4_ 

nrnz.fnrJ t- "''lPJ!"'!Pt 9nL"fMtbrl! fiiMe Jb~ Ll!mr t.rl! Jbt_ 
( ~nl/!l!'h'lb.eue) ~wJ trl! wJhtw+n.er uw.fwlf! uu3

, nr/t Jht. 

"'"'rmtw~.fn'-J t Jb~ wrzJt.ewJp'i. 9"'-"IP~ (~nl/!mpmr}z 
~r/! "UI'i.pmwrw~wt q'i.wf\wmm.J I!• eum "''lPJ!"'IP'i. 9m.

"1Hthr/!• ~wmwr.fnLJ !; f\wJwaw1t "''llmuw~ 18-pz 

98 

Uwl!n'-L' 

f.ruo/"'L'"'L' ,/ruj!nLf' 

l[ruultruJir-tfr 

llli'lmnmofru~ 

t1, '[ J R '- U W ~ 1Q 

)!L'fr ,..Jt,"J,,..+n~l' ~"'o/111 LI! ud,' •['/r tlt.t 
'l:m"J,ofnLJ I; J/lilt 111 'f/r/!"'Jfr"J, !I"L"ffrt 

pwiturbl'frw 

100 /, moflllfr 

10-100 
1--10 

0,1--1.0 

fltmzm J /;';. 'i.wk ,f 1"'-" pw~mbrp,.,'i.hr/! mpUfbrf! k 

.j!UI 'j,,//f! I 
.9.pw1f 111111111/Lwrwr•f w'i. "''lPJ"'-rtbpnuf mwrl[w eilflw!l- · 

J!nLJ pw~mbppw'iJbpp .j!w'iJw/l/! +n+np1l[nLJ e ~wful[wb or• 

qw'i.w~LU'iJ 'iJimfilbr/!1 ~~~'ltnUit_fhrfr .j!UI'iJUI~Ir9 nL nrw~Jt91 

~rl' nrw~Jt 'iJfJLUtnJUIJp ~~br~UIJUI94.n'l "fWf.w'Lt.thrf! 

mwrphr bt: /uJbl"'- t_n'-rl! "ib"'J! t Ll!'i.Jt flw+w'L9M• w'Lt"'-l'L, 
,,,t9 t~wmbL/• r.w'/Jt iL r.nurJtl ~rfr t.brJwuwp-D.w'Le "'bur.g t 
Lft'i.Jt 7-12° iL t"'b"'J! t "'"'r"'-'Lw~fr uwt:.Jw'i.l[wd "'btnw~wfl 
'i.nrJw'Lbrft9 w.fblfr 'lw'i.w'lw'L Of'f'u'L.u~.u'L, 1\w'i.J!WJpft 'LJnL• 
filbr' wrzbr 1 [il(ilnL'Lbp, 'fUI'lbr £ pw~mbr/!w'hbrz luJbfnL ~~~~· 
Jwr oqmwqnr,J.fn'l r.r/! nrw~e q'i.wl\wwbLJtu "'b"'J! t hL'LitL 
,,r,J,t.f_wu tnrJ.,tbrJt9 ('1-0US 2874-54), nrnt9 Jp Ju.,.l! 

pbp.f_wu !; W'llfiLUUI~ 19-nLJI 

:b~q~qmqwG limmqn'-pJR'-GGbre 
~""'!! I. r. ... Je wo fbl'J"''""fr'w""fr 'lb"'.l!"LJ (P"'ll"l'"'/) 
n.t_ "'r/.lr-Lfr 
9-nL"J,,r/.nl'nLJ[! l!"'" B"Lfl"""'itfr "'"'"fr'"'"J,"J,bl'nr/. "1 "'fbl~ 
'l'l"'"l'nLfiJJnL~[! [!""' "'.'l"'"l"'u.t_r.u+fr (q/t) Jl 

fi',+,"J,sfrltnLfil JnL~I! I!"'" U"J,blb"J,fr "'"i"'"',.,,.t,L'fr (ud) 
"1 "'. ... lt,, 
Jlbl'J ... ,.,fr'"'""e ( ... ""' fr' ... ~~b 1'"1) 

2 
20 
2,0 

30 
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•ltl .. flunlpuG limmltnLJ>Jfii.Giibpp 

f.'b'Jr...,'!J,,_l' ~"2'"" '-PJ"' ~'l! {Jq-~lt~ / J ) "i ""/hi~ 
;, :» f'UI!J"'"P~ '1£-,.ll!krm. J "i u,.Jht/.' 

lJ.~mpy nhUI~fl/""~' 

"'/•'~~'1 J'llwfJIIL''ll' (Jq !J) n~ w •fhfp 

""'""i"'l' (•f'l l t) :» 
lf~t.,h, (tftJ / tJ 
:J,m"l' (tf<J/1) :J 

"''lf.'!J:t (of q /t) , 
Bl;"'~ (.r.1!J ) :> 

'0'/tJpwppm- (tfq / J) :» 
f!tnl' (Jq fr) > 
1tkpwf,pf• "''l (J<jft) > 
bp~wp b. ,{..,'j,'l"''b ,f{•wup~• .» 

lJ.'InUJW~UI'b ppn< (Jq/1 ) :> 

lJ.'I""'"'IP'b ppnL 
lJ.Jpw·~ 

0/!"P'l'"fl"df!. (Jqil) ""'"l'kl'~l'l"' !pkpp r.wJwp 
, .» ' ,fw~hpkuwjp'b .» 

lJ.J{uwppn._ 'l"''l (Jqft) ni_ wyb[p 

lf'llluffni''J"'Jp'll w~mpy l!Jnp , ywpw~w'fkpJnLJf•fl Hunn 

.Cq It) 

" . 
flw~m.kpfuu'i.bpf.' e'i.'l r.w~IRL(' PMe {I uJLf.' JkV "i. 
.:.qktf· . 

~nlf•-/•'i.'Jkeue , 

7.0 
14,0 

6.5-9,5 
1000 
0,1 
0.05 
1.5 
3,0 
5.0 
300 
200 
300 

I 0,.3 
20 

r.ku.ekp 
r.bu.ebp 

1-1.5 
5-15 

8,\) 

0.3-0,5 

100 
3 

300 

· !ilrf! J'ht_ t"'b~n.fJ I; Lf!'bb'b "''"(iln'lb'b pw~~nbppw'b£p, 
u'b'1'MP• p[rnJ'p m. pwppn,_J'p f.b~n.fJbpt 

'1-rnuzw~n'b~nbuw~w'b ~h'b'fw'kp'bbpp'b t.rhlm f.wJ'wp o'l

~nwynpdt/n'l p_m l'l! l!'b'1f.w'bnLp wn.J' wJ' p "fhln.fJ I; nL'bb'bw 

J'wr'ln'- /uJ'bln'- t.rf''b f.wJ'w"'wurwufuw'b npw~, +n.fJp ~n~np
ph[•mfllwJ'p: ll'muw~np•/mJ' I; · wr[blf' J'bJ · ~nzmn.fiiJnL'b• 
n!}tw[r'bbpp t:,,,J'mp J'f!'btl.. 60° , J.f!brr f.wJ'wr' 40~, /unznr 

100 

b'f.!_bl'wr/_nr w'bwun,_'iJ'iJbr/t -L_ pmql.rp t:.wJ'wr' . Jp'bj_b '1J{)
0

.1 

fd',,_JLWinpt/nLJ' I; w'lbl'/t iur/blf' J'bJ "''"l''iL'but~mf/Jm'b: · · ' 
CJ•JnL'f.tum'burhuw~w'iJ J'fl bp.fJ'iJizrp J' zw~J'w"iJ f!'iJfJw!J.fJnLJ' 

oqmwynpJr[nrz 2.l'f nrLU~f! "'bln.fJ I; P'""'"l'"'l'f '-"l'"''"'lrni
Prw'b Jn'-rwt:.wurm~ "''"t:.w'b2'bbrf!'b. '-"l""'b,, 1;'-"{Jp 'fnpJw

pw'b'bhp•"-J' 0 'lm'"'lnrJr/n'l l"'l'f! t."'bur.fJ I; "''"rm'bLU*f' bp~ur{J 
f.. Jw'b'lw'b, npn'b.fJ ~w[tlp'b 1.. J"'-'IP'b tnw[/tu b'b r/'-""' t:,,_,,r, 

P"* "''"'brr •lr'-" wflm2w 9"iJ,.,_J h'b L'".fJ'"'bl.r: 2.'bwl'"'"-nrr"" 

twlft l."'l'l! "'bm.fJ 1; Lr""r +wlftn'-~' lf '-"'l'bb'lf"'·"l• "'"'l'"'-'bw

~~~,_p1w'b 'lb"'.fJnLJ J"''l'b m'bb'bm.J' I; 'f'""/! f.wJt 
fllruliwJn'bhpp 'fnpJwpw'b'itbrmJ 'bnr.l'it"'bu "fbur.fJ I; 0 'f

mwqnr(}bl prurarnpru/f pmpo ap~w{tf{! k J'wh'fWhf! •fW'-"UI9-

"iJ.nJ' b'b "'"'t:.wJnLhrr ""'''f!' 
l;n'lb~wfluw'bbrp f.wJ'u•r ~nr•/n'l 2_11t{'f! "[but.[! I; L~'bp 

J' '-".fJ"'-l'• t"'bur.fJ I; "'"'l'"'·'bw~p Jhfuw'itp~w~ut'b fuwn.'bnr.p'f

'bb[•• t,,'b.fJ"'lP'it ppm 'bbp, ~ntnP'l l'"J"'J[J'bbr (Jnulbr, t.u'l'~ 
"'bl' ), "'Jl or'l'"""'"~""'b 'bJmftllir k JJ,f l''"ll''"Jp'b: S!r/t ~n;_
~nnL{J Jnl.h(! 1,1-8° ~/r9 Wlfb[p l_"fb"'.fJ t jfhfl 1,J' w'iJ "fiUC,w'itp_

'ithrf "'b'-".fJ 1; pw•/rur,'"l'P 'bwk 2.'"!"'rt~'hrr f.m/m9J'w'it f.w~ 
Jwr o'l'-"'"'lnrJ•/n'l l"'l'f!' 

·~rJn,_'l'bbpp 'it~nfuw'lJJw'iJ JwJ'w'bw~ "'b"'.fJ l; f.w;_l/fi 

tun'iir[b'it P"Lnr IH('UIIU'r'"*'"'b abn'bwr~·u{J Jn,_'b'bbpp "''"f.w'ht_

'bbpf! ll'P "r'"'tr 'itllwmJwJ'p: 

S!pwJ wmw~wpwpJ w'b 'b"lwmLU~m/ '"'lft!ml''b O'fln'"'l_nr

Jbl"'- f.wr9f! tnt.Jbtr" w'iuu[pq'bhpp "'l''lJ'IL'b.fJ'bhpp IL nrUJ~W
~w'iJ 'itnrJ'w'itlirp f.wJbJruUJnL{IJw'b f.pJw'b •/t•w uwi)Jw'hnLJ 

h'it 2_('~ nrw~r t:.pJ'liiUffWh fibrm fl Jt1Lh'bh ('{!I nrn'b,e r[b pws
hntJ' b'it ll'f Jb2. b'lwJ 'iiJ"'-flhpp ~'"'l.Jr IL .fJ'-"'itw~p lftnlfttr

fun'-fiJw'b Jft.n9 m/ ( '"'llnww~ 20 )1 .5.?rr J'f'l".'!nr/ ~"'L'"'l b'b 

"'wrwJr/_bt Jp Z'-"l'.fJ •f•upwlirt f.p<[w'b'l"'fillnr.'it'bb['• '"J'f "''"m
f.wn.nr[ p'bw~w•/wtrhrf!'b ~nr•fn'l lm·rl! 'bwfz•ol"'.fJ "lh~n.J} I; 

Jw.fJp£[ f.~r[w'it'f"''ffh pw~~nhrr'-"thrr91 ·~rr nrw'-Jl! l"'"-'"9-
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1.,wJ h ~nur 

102 

r,,..,,,.L[tnJ, 
"{_Wf''f,!JifLrf 

·~"'I'"'~"''!£ L'~'"-"• 
eL"l'"'f!"LJ 

U. 'l 1 n L u w q 20 

'f-t"f'• l't"f'"'~Pf' 

"''f'• f.l"l' 

1/wurJr,~•{>ur"ll'r h 
w'tt{>n"ll[•m'l.bl' 

'flt"l'• ~rl' 

Stp~ trml!rnrruli l}wpuli"[l fiw2qmpl1wJ~li mpmwqpnqm

l{wfinLPJ"'-Ge ~w/ua[wd- t r.rwu'"'lumJIU'ii _pw'iiw~/r9• ~wJw'iifr 
wzfuwL11Wb.J!fr mt.ll'ltrL(iiJm.'iJfrg /,_ 'h[tUI ubfw~w'iJ ftwrfr.c'iJbpfr 

t,wJwr otmw'lnr<>r/."'l 2.rfr ,uw'i.w~frgr 
J?r p Jw,urJw'k ~wtw'i•fr o'lmw~wr JwuwJft'i. dwfuuf!' 

Q 
Q•r· .rJ1l .r 

O'l"'· ~ -- u /OlUUJ 

t 

"P"'b'l' Q.,.~(! }'_fUIUUfWI~UJUb l.wzr/_wrlfwffiJ orwfJw'iJ dw.
1
uu'i. 

~ tf3' 
t~'b Jw,erJw'b ~"'l"''itfr "'z/umliiUI"u.pfr mhn'lnL{J!rn'i.'i. 

t orrfw (!'il[rlmg,un~J. J-wJb''""' 
~ ... J' wAwJ'k 'bnrJ ur'itbrfr I fflfr Ju.,urJ w'iJ ~,.,,w'i.mJ Ufbm.p 

t uwt.J' whb( t.wr[ wUW fLU 1_"'"' wzfuwuunhJ!• [J II~JLWUf raJ. lllJ' t 
u.zfuwww'i..efr mlw'l_n~fltn~'it'i. l!'h'l:rn'kbt 24 Jw:ffrg Ufw~u.u, 
b[Jl. Of"u4w'b wpmut'ff"'l"'4w"un~[J !"''it(! fn.J!r t .'1000 tf•

1
: 

lfw,upJw'iJ ~wJw'i.fr <huUmJfr'b l'.,mz<{"'f'~wJp'it wrm"''l:f"~ 
'lw~lU'i_,n~fl/n~h(! nrnz<{m.J t t,bmkJW£ (lLU'iJlul.t.mJ' 

Q;.===IX Q.t~ · ' 

nrrmb'l ll-'k .,,.r~w4frs t. "ff! l.wza[fr I; wn'itnul J'w,urJw'b 
~urJw'itfr ult~Jrwqw'i. ~wrfr.e"ubrfr t.wJ'wr o'lmw

'l"r~1."'l 2.rfr ~wfuue· J,mw.J.nr ;,,.,z.J.n~J'bbrfr 
r.wuwr ~wrbtfr t e'i.'l:n~'i.bt IJ.~ 1.05- L lr 

~p"[l Gm}l!Gwll'llfi qmnure t"'lw9"'l k ~Uifv/wl frrnznr 

wnwr~w"ubrfrs ~wmwr.J.nd t J'hmw'lJ"' iJnllffrm /,_ Jw'itr 

gw'bsbrfr J'P!nsnr/t 
lllwpq_bgnure frfr U w.erJ w'iJ . WJ'iJ Uffnghu'i. t 1 brp f.b~ 

nwg'i.n~J b'k ~w/ul'"l 'itJrrL(ilbre t. "l"'~wubg'itmJ _ "i'lumrn~~ 
[J Jl1l 'i.(!l U.J'f 4LUU1Wf<{n~J t p'i.wljw'i. h Wft,buurw~w'i. Jb[Jn'f~ 
'iibrm[: IJ.,.wt_fr'k '1t."l.emJ' 2."~rl! Jw,crt[mJ · t wn.w'ilg .efr~ 
Jfrw~w'it o;,

1
,; .. [Jbrfr• fru4 br~r"r'1 '1-b"'J!"~J' ,ufrJpwf[w'i.. 'i.J"~~ 

[lbp/1 o'l'i.n~fiJLUJpr J?rfr "lwrqbgJw'it wumfr~w'it(' ~wfur[wJ t 
o;,, ..... 'kfrs· [Jb f.'kt 'k"iwmw4fr t.u .. !W[I I; LUJ'j, mr•Ln~J: flr"2. 

'fb'-'/.J!brmU wrUIU.'ffW~IJI'j, k mburbuw-4b'iJgw'l_W Jfrb ~wrfr.e• 
'hbrfr r.wJwr tfr '"'lwt.w'k2_t[n~J Jfrw'h'fwJu.t'i. (ilwrjrw'i.gfr~ tinr• 

103 



Al2fS04)a +- 3Ca(HC03 ) 2=3CaS04 +2AI(OH)3+uC02 

AliS04)a+3Mg(HC03 ) 2= 3MgS04 +2AI(OH)3 +6C02: 

fl.bw~sfrwtfr e'ilflws.[!nul umwstfnul t- wunulfr'ilp l,fr ~ 

f 0 J!ufr'l' IAI(OH)al ~"l"P'I .Jfr6.w~null nrt! .!w~wr'I.Jbt:t/ 
"'·wflfrt'ilbrfr ~J..nq frp_'ilm.! t- awJI PI' l,bm mw'i.rbtntf ~wfuJUJl 

.r ... u'ilfr~'ilbr~ ~"l"P'I 'irJm.flbr J.. ptu~mbrfrw'irbr: brp. funznr 
tf.wp frt'ilhpfr (rl fr11! 1 mi3-m.! l,wubnL.! t" 5 -10- fr 1 'i.rz ... 'bw

~"L,r t" pwflfrt'irbl' wnwp_tu'ilwlnL "lf"9bu'i.r w.Jwt•mt/_wJ t": 
UJ.!p.w{rl{lt/_tuffwb WLJIIL.!p'ilp 'f"'lw'i.r f!b'JnL'ilnul b'il <!.'i-1251lq 

.!b~ tfrmr P.rP .!hp_1 ~w{uqwJ ll'P "i'lmnpnL{rJJm'ilfr.'l: f!Jbm.[! t" 
'if~wmfr IIL'iJb'ifw[l Nf bNLJ'if Jw,epJw'iJ ~WJW'ifnLJ UIWft/W (!b

Pws.[!nLJI bw1wJ lrfr w'lP.J 11L['P "i'lur"r"'-P Jwb pnpnfunL· 

fiJwbf! 1 ~nw'fNLLJLUbmfr 'l"'lwb pn{ut/_uLif b lJnw'fiiLlJwbmp 

£.frzm 'l"'lwb f,f.wl'"'""r t- uwt:..!w'ifl,l ''"'l'a'i.rm~w'it ~nw'liiLr' 

.!w'il .!frlnsntf: 
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_.
1 

u Ll' (''bm b'i.rufrt/_ t" mb'lfr 

- • -- ~·Lu lrl' p_br.! w umfr6.w'itp pwr~rws.! w'il 'lb"'J!"'-'' I 

/J.bwftafrw'i.r 'l'f1wpw'itm.! t"• hrl' lf'P p_bp.!wumfr6.w'ile .!b~fr.'l 
"/.'U~WU t- tfr'iJIIL,j' I lfnw'fnL[NL,j' (! pwqwptu[' !; (!'iJ{r/UJ'iJnL,j' I bpp. 

pH t:.wqwuwr t" tfr'i.rnL.! 5,7-frs .!fr'ittJ.. 718, hiLIJwJ p_pp ~nz~ 
mm.fiJwh(!l n r.ew'il ~n zmnL{rl JnLh(! tf.n.er !;. w.[htfr P".[!l' 

PH-!; "iwt:.UJ'ity_qm.! ~nUJlfNL['fw'il l,w.!wpt 
lfniLI'f"LlJw'itmfr nbwbfrwJp 'itnp.!wl f!'itflws,ep f,tu.!wp 

p_nL['f! "'bm.[! t" m'itb'i.rw pUJqwpwp wl~wlfruL{IJnL'il ( rlw.!w'itw

~wqnp ~~~zurnL(IJnL'it ): UmnLlfnLJ(! ~wmW['""L,j' t" wJu"ibu. 

1 q JJJp.wppqw~UJb WlJNLJp'itp nbw~sfrwJfr f,wJwr "fwt:.w'iJ2_

quL,j' t" 1 ~ 425 q ~wtsfrnLJfr p.Mturpn'itUJur. qhrp_fr'itfr l;~qp~ 
qUJtb'itw ~zfrnl! l,wqwuwp !; 81,061 U.n JbJnLf.IJw'ilf! t,ILI.!w

"'.UJmwu[uw'itn'l p_pp Jw.!w'itw~wqnr ~nzmm fiJ"L'it[! tufr'bfr' 

1.425 ==0,018 uq-lolplfl ~w.r 0,05~ : 
8LOO · 

C'it'lnL'itb["" ~"ILI'f"' ll'u'itwp 'I" 'I"'~ (a lfq/t)' n ['"2.""'-'~' I; 
'itpw'it t:.w.! w"iwmwufuw'itn 'l ~wpp.n'itwmw tfr\ ~nzurnL{I J"L 'if(!'-

0,018 a ,rq-klt'l il ~"'" o.os a wumfr6.w'it: U.rw'l . ~._ trM 
nb"'~SfrwJfr l,w.!wr ... 'itf,rwrlbzu• I; nL'itb'itwt ~".z.mnLfiJw'ir ..,_w:.. 
2_W[' 1 npfr t, ... ',r Ul[' "fbur,e !; lfnLJWpb[ 0,7 tfq-k~qfl ~UI,j' 2'' I 

J?pp Jw.!w'itw~w1.nr ~nzurnL[tiJW'i., pwqwpwpn<{tiJnl-'fr(! nruzqnL.!t 

b'b t:.burJ..Jwl t:.wqwutupm .!'itbrfrs: 

y =0,05a + 2-=--k ·· ,;,,mfrt...Ut, 

nrurbrz K-'it ll'P p.'itw~wb ~wrpn'itwmwJpt ~nzmnLPJnLbb !;' 
bpp y~l! p.w9wuw~wb I;' 'ilzw'ilw~nL.! !; p.'bw~w'ir ~nz

mmfl l"''itl! pw.[wrwr 1;, · fru~ brp 'lrw~w'b !; , 9"' 19 I; urwtfru, 
fib fr'itt t_wpnq "ibm.[! t" w.[btws'bbt ~wppnbwmwtfr'b ~nzurnL~ 
ftl JnLbf!: lfnzmnL{J 1w'b J"L['W.[!w'bumr wuurfr£,.w'bfr l,w.!wr 

"ib"'.[! I; lf'w9'ilbt t:,b,!._Jwl nbwqb'bm'bbrfrs .!b~e' 
CaO (, w,enLr lf,w'b'lwJ ~frr) 10 q ,,~ tf

3 
lrfr .!by_, 

NaOH (~JnL 'bwurpn'ir} 14,3 J> .D 

N a
2
C0

3 
( un'lm) 18,9 » » 
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ID '· 

'lnqw•nnr: 

:~ --

'o'JJ'pw[ii(Jt[w~wt WLJnLJ'p'iif! "'.wurpwuurm.J' bt ~wnlftt ~~~~· 

tfkrft ( nl'nt.e "'."'rnLtw~nLJ' b'ii wunulptp OJ!"P'f' At203) 
£ JJJ' pw{J flt[Jt J'ftwsn•f.J /n•'iifts: 

fl-bwqbGmlibp~ tnt.ehLJpGbp lli111U\f1WUmbre: fl.bwtb'iiur~ 

tbrf! ~"'rktft t Lstbl J'"'.erJ'w'ii b'iifil"'~"' lrP J'bt. tnr ~wJ' 
pw9 t[Jt-6.w~nLJ', ll.n."'lPt 'fb"'..emJ' n.b"''lb'iiurl! LstmJ' b'ii 

r.r/t J'bp_ fnzn• M..nt[1 Jtu~ br~rnr'f 'fb"'.J!,. J'' tnu)t/u•J t[Jt

(,."'~nLJ': tbr~"'lmJ'u l"'/'i, ~Jtrwnm.filfnL'ii t 'lurbl fil"'9 'fn'lw

t[npJ' wt J'bfiln'll!' 'Inw'lnLlJUiturp lnLJnt 1fil "'.wmpwuurbtnt 

Uf"'P'l r.wrJ'"'r"'"'J!f! (t~. 21w) P"''l~"'fl"'J t Jbt, Z"''l~.~~fti~ 
J"'t (1)~ bp~nt lmJnt/ft1"'/P'b (2) 1.. Jk~ 'fn'lwtfnpJ'w'ii 

( 3} pw.ebrfts• Uft'btiL 2-3 u3 Jwtfwtntf 1'"'$£,.,1! Uf"'u•rwu~ 

urmJ' bt f"'lurfts~ pull ~.~~tfbtft J'Hbrt!' bpl[w[ilpbmn'ii"s' 
,nW'fnLlJIIItlnf! J'w'bp ftmnptb/IP a£.nt[ L9'btnJ' b'j, ZW'[WP,J'w'f, 

pw.f/t Jbp_1 npurktt w1'b Jtlwn.'bt[mJ t lrP t;.bm: UmwstfwJ 

zw'[LU/ut "''l'ltfntJ' t 'lb"'.Jt lm.Jm/f.JwJJt'h pw-11!1 npmb'l. Jtlmm.:. 

{J JnL"hf! Uf"'~wubs'i.m J bt p_n•r Jtlw~t'i.btntf: {ntJmJft1wlft'b 

pw,ebr'b wzftlwmmJ' bt t;.brfiw~w'i.ntflfwJp: {ntJm.,pw,fr'ii 

P"'-lbrfrs ~nw'lmuw'bmft Ln<Jn•lfil! LstfntJ t 'fn'lwtfnpJ'w'fl 

I'"'"" ( l_W~w'bn[ilfr) J'bp_, npurb'lfr9 Jnrw~p " au.,wr" Jp~ 
p_nsntf' frtwn.'i.ftlfr utn.wp_fr'b pwrlw'bJ'n<t.efr Jbp_1 npmb'l. mpt[mJ' 

t J' "'llrtfn'l p_nLpf!' 

J!l'P J'"'.[!['Jw'b ~"'/w'bnLJ' optfw etfilws.enLJ "'.wt.wtl~ 
•/ "'l ~n"''l"'-l/"'t ut fr J!WbW~f! ~"''l J ntJ' t' 

qat m :=.o mn'b'bw I 
1000. woo 

ll(tUibtt' q•'b J'tu.j!ptfw'b ~UIJW'hfr rlwJ'w/ft'i, wpurw'fpn'[lll~lll~ 

'itm{tiJm'b'b t u3jdwt!, 
a,.. 'b \ ~nW'fnLlJW'butfr 'fn'lw'b qj,J3 1 

t~b' J' w.erJ' w'b ~lll Jw'bfr wzftlwmw'b~ft mkn'[nl p,m'be 
.J wJ'bpntf, 

(;IUI[m/uJ'w'i. pm.f!fr Jmtfwlf! npnzt{111.J' t f.bu.ftJW[ pw~ 
'bUJMwtf. 
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nptnlr'l' t0~'b dwJ'wilw~wJ'pp_n9'b l- ( dwJ'kpml.), nrfr flwJ'wp 

"f"'Uif'UIUUil/111 J' I; ~""''l"' uw'burfr zw'lw/uet Orm

'lP2.br·llll wzf""'"'"'L.efr 'lb"f.f'nL" t0 eL,I'n'i"fnut 
I; 12-24 dwJ', pu~ uufktfr "!"'~"'" ~nz/uwmw'b,ep 
'lh"'.emJ'' flwr/_wi11np J'm,er•J'w'b ~wJwhp wz/uw
ut'utb,efr urkn'lmfiltwh(! (t), 

b-i.' fuJ' 2."''1"'. w'b pw,ep J'bp_ zw'lwfnp IJni.sbLw1rwsfrw'b. 
[!h'fnLhr/_mJ' I; 10--120j

0
, 

j-L ~nw'lmlJwburp zw'lw/ufr Jw,fwl'uJp'b ~ZP"f!• eii
'I"Lhr/_mJ' · I; J'b~ m/tf3z 

. {nLJmtfilwJpb p~n,ep Jwrfwll! npnzrfmJ' I; flhmi..Jwl pw-
bwal..nrf' 

' \VI =--"' W2w7.b tf •J, 
bo 

npmb'l' b-'b lmJnLJ{JmJph pw,entt.f tntamt(ilfr ~nilsbtmrwsfrwb {. 
['h'fnLbr/_IILJ' I; 2-SOfo, ktilhtnrf wbp_ntp ~"W'fiiL-
l!utbutp ~2"P9' . 

J?r/r · J'w.f!I'J'wb ltwJwhp ~nw'f'tLlJwbmfr "f""~wb "'wflw'bp_[! 
~w'I.J'.ntJ' I;' 

m · 100 
c 

nrmb'l' C~t J'w,entr tthw'lbilmfr "'wrm'itw~ntftltnti.i. 1; rfw

f.wttrfmz J{Jhr.efr J'hp_. JJJ' pw(cl(rlrfw~"''b "'li"L
J'frilfr "fUI('IILhUI~IIL{tfJttLbf! ~w'/.J'mJ' I; 33,/J-40,30Jo: 

ltnwqmuwilme tnu1bttrL £. /uwtt'bbl"L fl,uJ'wp h"fwmw~tuflwr
,r Ul(' I; 0 'fUIW'f<1 ('Jhl ub'JJ' rfwtJ 0'1 1 nrfr pbtnbbu/trfntfl JIILbh 

f!.h'lnt'hrfnLJ' I;. ~nw'fnLLJmbmp [nL(}J'Uib 'lb"'.f!"',r' 8- -10 tNp\-tf2, 

/r••~ l"LJnttftlwJpb P"'/!"'-" /uwnbbl"L flwtf"'r' 3-S t / ~p~ tf21 

{ttLJIILJ{iJfr J'bp_ D'ff! tnpt/nuf I; Jw~ntn~bb /lln'l_nrfw~bb
fr"rf • "f"b9 rfr•u wprfntJ' bi, 3-4 utf urpwJ'ut'lJnrf wils.ehrt 

O'lfr ziupdJ' wb "'f'"''f"L{J JnLbb [!h'fiiL'brf_mJ' 1;. /un'lnrfw~bkpmJ'' 
1o~15 uNrlt· ""~ wLs.e''rm"' 2o-3o uNP~' 

ltnw'f"Lllw'bmfr ['tLdrfktnL "'f'"9hu'h '"f'"''lw9'bblnL b"'w

mutltnrf pw,ebpp J'bp_ ~utpbfp /; IlL 'I_ 'f.J.l UIUIJ! !_IILp ~wtf 'f"l"f'2.Pl 

'tnw'f"LLJwbur[! 'l"'l"'rfnrklnL t"'.wm~»~nrf o'lm"''l"rJntt.f 
·ros 

h'b flwmnL~ t.w.ftwuwp,ebr ( 'l"'l.wUinphlrp), npnb,e tfr'bnul k'b 

J'zmw~wb 1.. .ftmfrnptut~wh Jwfuunrft ll.n.wp_fk 'lh"'J!"LJ' J'pw
•fnp .-fwJ'wbtu~nllf J' 2_lnW"fbU pw9 hb (rlntfbnLJ' npnzw~p .ew

bwffmfil 1wJ' p l"LJmtfil• wb~wfu p_pfr ,ew'bw~P.'I' fir~r"r'l 'lb"'

J!'nJ' l"'Jmtfilfr ,ew'bw/11! rfm/urfmJ' I; wrfmntfwurfr'lnpbil' ~w/u-

1fwJ tfw.pprfnrl t_r/r ,ewbw~fr9• "'wfl"'wbblnrf ~nw'fnLLJWhmp 
tf zmw~Wb 'f" '/.Uib I 1-n'/.mmn f'bhp[! fpb trl d bb {.i, znuf WJ/rh h 

nJ. 6.bzttLdWJf'i1t 

lfzmw~w'iJ Jwfuum/ wzptwutn'l_ nf_ 6.'hzntdWJfb 'f"'/.WUinf''iJ 

(L~. 21 p) frrk'hfrs 'hkplfw!w9bnuf I; t/"»Jmtm ~wtf Jbmw•uu• 

t"''frw'hn(J, npfr Jbp_ tm.J-n<J{rlp Jzmw~tub tfw~tup'fw~l! "'wfl

"'w'btfmJ I; 'lb'lwJpb l"'fwbwrfnr ~wtfmttr/r tfpp_nsnrft tm1wJ 

ll"w'lnrLJwbmp 'l"'lwJpb iL tfw.err/"'1 p_pp Jwptufr'h, uwfl.twil

'/mJ' I; tntJnLtP/r Jwfu"l!' "PI! J'zmw~wh 6.Lztfw'b iL Jwptup 

'lb"f.p.ttLd pwg I; {Jn'l_hr/_IILJ 'l"'lwrfnptfutb Jnrwli/-'9' !J.bw'lh'b-. 

utp 'l"'l'"i, ~wr'lwrfnprfttLd l 'l"'lwmnpfr'b wtfpwsrfwJ Jnpw~/r 

Jpp_nsnrft Unrw~fr J'nm 'lrrfuu} (ilrfwsnLJ9P rfrw nrnz4.m,.t I; 
hpw pw9tfw'h wuurp6.w'he 1.. l'tLOnLJ{rJ/r Jwfuul!' {ntJmJ[ilp 

tfw~wr'lw~l! pwpapw'bwlfru 'l'b'lwJpb l"'lw'he pwpapwhnLJ 1;, 

lJw~fr tfi'f_nsnrf ~w.ftnrtrl! .ftw~rfmJ I; b. '1w'1wpnLJ lnutn<Jfilfr 

tfwmmsmtfe: {mJmtfil/r tfw~wr'lw~'h frp_ilktfru l"'lwbb pp_bnLJ' 

1;. ~wfnrtrl! p•usrfnttf I; £. u~ur/_nLJ' I; lm.Jnttfil/r flnu.el!'· 

1-n'lwrfnr.rw'h anrwl1p9 tmJmtPe Pw4•rfm.r t aw7wr/r .rbp_, 

pn~ wJbmk'lfr9 t.fw.er'/"'1 p_pfr t.fkp_z !lw'lwre 'lrrfnttf I; flw
mw~fr9 0.6-0,8 u pwpapntPtw'h rfpwt 

ll.rfktfr "fW(''l 1/wn.msrfwJ,e ntbp •(. '(. IUnrfw'bu~m. l"

'l_wbwrfnr 'l"'lwmnrl! (t~. 21 '{)· wJh pw'l_~wswJ I; l"'lw'hfrs 

J.. nbmfr'bk /un'lnrfw~ft9, nrfr "" Jwtrfr'b wt.frwsrfwJ I; Jn
rw~l!· pu~ dJnLu Jwfppb' npnzw~p w'iJs,enr/_ ~w"futputjp'iJ 

'1/rw:f>rw'ldutl 1-frwf/>rw'ldwJfr w'hs.e/! 'lur'hrf_mt.f I; nrnzw~fr. 
/unrn•fciJw'h rfr'", nrfr ..,wmi.wnnrf w'h~w/u tmJm 1pp J'~.»

~"'r'I"'~P '1Pf'J!P9 "'"i"'flnrf_rfnttf I; t.fzmw~:U'h Jwfuuet 'lnw• 

'l"'LJutbmp lmJntJ{rlfr 'l"'lw'h pn.ftn/uhtnL b"'wurtu~nrf ~tupb[p 

I; pnfuhl 'fpwtf>pw'ftfw'b ~wt.f pn.ftnptbl ptnpnLPJnth[!t O'lw[p'h 

/un'lnrfw~l! w"'wflnrf_nLJ I; t.fzmw~w'b 6.ilzntd[! 'IP"'fPrw'lt.f"'JP 
t:.bml..fr t.fwunttf £. rfkrwsbttLd I; /un'lnrfwl/1! ufrf/>n'bp rfhpwJ-
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.JJ,L"' ·4_,..,iJ'II!' 11.1'1- '1-"'l'"u;"rl! ~..,rJ,d, t '1-iJJ,L "l fib '1-"'l'""' 

{nrJwiJ tw+wilnflfr~ '"IL "''1.'1.'"~/r l""'"'lfilwJfril pw.eJr J'b2_t· 
JlrJ'm 'l"'lfril Ufr'"~"'fr~wlmJ' ~frrwnafmJ' biJ iJwJ.. +n

+nfuwtwil 6wfuunaf 'l"'l'""'"rilbrl nru'b'l L"'""' Jf/Jr 6mp1Uf! 
..,af,,J..,,Hnrbil +nfuafn .. J t~ ~wfmfw" u/r 6u•ft•ufr9 : 

""'"'l"'ll'"ilmfr lmrJntJfill! J'w.erafn'l t.f'fr J'b2. ~wrn'l. t 
Lsafbl wn.up_fril pwrarwsJwiJ Uf"JUffr 'ilbr6rJJ'miJ1 •lrzJu,iJ fun

'l"afw~wzwrhrfr ~..,,r wiJJ'frt.•uutL" fuwn'i•frt/r J'b2_: tbriJ'"Jm J' u 

l'"liJ ~frrwnm(iiJmil t 'lmbt hrr"r'l- a£1!, nril wrfhtfr r.wr•fu·r t 
r.u~"'l"'fiiJwil £. ~'"r'lwafnrJ,'j, mbu.u~b,fry: f/JnJ!r J'.u.prJ'.uiJ 

~..,,..,iJilhrnuf ( wrm.u'lr"'l"'~wilmfiiJntilf! •frn.J!r t 1000 u3for) 

nb,.,'lbiluru•Jfril milmbumfill.uiJ I'"L"r m•urrb rl!' z;,rzwf"

J' ..,'j,l l"'"mlfl'"lfr'i. J.. '1-"'l.u•fnrJ u•il 1'"'-l!brf! 'lrafm J biJ ,,..,,_ 

ilfrlfrs afbr£. I n ruthu'lfr L"'""'I{J I! r.nufr fril.e'it.ur.nu11af I u b,) 

Jw.erJwiJ ~'"l"'iJilhrntJ'1 nrmh'l J'U -l!"'ilw~nt{tl 1wJp ~,,.,~ 
'f"LliWiJUI t O'fln&U'fnr,JafntJ'I iJU(&UUIW~Wr.wrJ' wr t 2,W'1.W/rllf wiJ 

Ia l"'""'lflwlfril pw.ehrf! "'b'lw'l-rhL wnwp_/lil r.wr~ntJ' J.. L"'~ 
~"'lfll! 'f"J'Uffr J'frt.nsnaf J'lbl afbr£.' '1-"'l.wafnrJ',.,iJ pw.eJr J'bt_ 1 

ltwa.6~tGbpt U.un"'I"'J' hiJ J'w.erJ'wiJ hilfilw+w t_nLrf! 

,.J,,.fls'/,mfr lm6ntJ{fiJr r.bm "'r"''l £. r.waJwuwr"'l'"+ furun'bbl"'

r.,J~I" Ul'f Ufrngbuf! Ufb"'-1! t wafwrmaffr J'friltl.. "'"'fiiJrtilbl' 

"'" .. l'"iJ'"l/!1 nrfr r,..,,r..,r l'"rl! Ufh"'.e t 'l"'ilaffr /uwnilfrtfr 
J'fit hr+nL rnuthfrs U(W~WU/ 

u IU.j!rJ' 111iJ +wlwiJilbrnLJ' +frrrunafmJ' hiJ wils.eiUJfril 1 

'-h'l../!wlfriJ 1 J'frliJwUfwLnwJfril J.. ,/bfuwiiJr~w~wiJ mJrutfr fuwn

ilfr~\hrl U'ils.e'"lfril J.. l.b'l-I!"'Jfril. fuumilfrtilbril Jrrhilsfrs ilhr

+..,l•silmJ' b'il +w1mb1 br~"'filphmnilb ~..,,}' J'bmw'll'" m'l.

'l'"afr'l Uf'""''rnaf br~wrwafntil afw.ehrl nrnils J'bt_ 'lr1.mJ 

biJ J'frtilwutwmhr' UiJs.ewJfril fuwnilfrtilbrmJ (iJ~. 22 w) 

wJ'pn'll l'"lilmfllwJ'p 'lrafmJ' biJ 3 r.wm 1-10 ulf mrwJ'w

tfr'* ntilhsn'l.l zwfuJ'wmwJJril +wr'lnaf 'lwuwafnrafw6 wils.ehrnaf 

J'frt_'itWU(Wtnbrl Jlrfr zwrJJ'wiJ wr&U'fntfiJnLiJiJ wiJs.ehriJLJ' 

i!il'fntilaJir .. J t 1~0-112 llNP~' Jlrfr '-ilz.J'wiJ ~nrntumilhrf! 
J'frliJIMU(WLniiLJ' +LfriJbiJ' 
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nrmb'l T-t IUfW'lnLf!Jwb 'l"rawltfr9t 1;. nr'i, f!b'lm'i .. Jnul t 
0,6-0,7: llfrp_'bw"iwurhrfr tf/rt_l.. t.bnw4.nrmfillmM, l!'i,'l-nL'b,ul 

L'il Juum'ilfrtfr lw/'bm filtnL'bfr9 Jb~m~lw w'il,wJ w4.bffr1 ~rfr zwrJ
Joufi wpw'fni'{iljnt'ii[! i{IUJ!niJ' 4.fir2_p'i, tfpp_'bmUfWUI/_19 1'.,/nnn 

o,4-o,5 ttNpq t: 
.u:;,9J!WJJr'i, fuwn'bfil.Jr t:.wz4.wr~Jr f!'iJfiltu9J!nLJ' nrnznrJ' 

b'b 'bw/L Jbf w'bqJ!Jr J' w~brb"/!' w'h9J!hr/r l!'b'IC.w'bnrp J' u•~h

phu[!, w'b9J!bp/t fil/r4.1!• 4.wJ!Jr br~w1•mfJtnL'bf!, LtuJ'hnLf1/m'bl! 
1.. pwpJ.pnLp /nr.'b[!t 

_ ziJ.c.'fJ!WJJr'h /uwn"iifrt'hhpnLJ' ('b~. 22 p} wnw'b9J!Jr 'b~wm• 
J'wJ'p 4.7° wb~Jw'h mw~ '1-f4.nLJ' h'i, 4-6 t.wm d'frp_'bw"lw• 

mhp, nrn'h-1! umb'lamJ' M, 'bb'l, m'l'lwaJr'l {,.b'l-l!br: f:JnLrw· 

J!'"'i,l/"'1' {,.b'l-l!"uf !..fP {,.'bz.tw'ii ~nrnLuml! t:.w4.wuwp I;' 

V2 
h=tx-, 

2g 

nrmb'l' V -u/r zwrJJw'iJ IUfW'fnL[J /IIL'i,'i, f; {,.b'JJ!bfnLd, 

V=0,8-LO ll'Npq. 
.. . _ .a-'lJrJ'w'lrmf1tw'ii 'l"raw~frSI!' m'lfr'l f.nuw'bJ!Jr 

'lb"'J!mJ'' il=2,5, f.w~wn.U~ t:.nuw'b-l!fr '1-h"''J!IILJ'' 3,5: 

~wz4.wr~Jr f!'bfdwsJ!nLJ nrnznLJ' b'i, 'bwl.. {,.h'l./!P ~b'i,
'1-w'bJr t:.wm4.iud-l!fr J'w~hrhue, Lwt'bmfdtnL'hf! h. 4.wJ!Jr br~wrm
fiiJnL'bf!, l'"J'bntf1Jm'ii'b nL pwpArmf.JJnL'h[!t 

ll'ba J'wJ!rJ'w'b ~wJw'il'ilbrnLJ' ~Jrrwn4.,LJ b'b 'bwl.. J'/rp_

'bw"'lwmw Jfr'h I.. J'bfruu'hMw~w'b wfr"'lfr Juwn"iifrt'iibr: 1/ Jrp_'iiw

Uf'"inwJp'b fuwn'bJrt'h f.rb'hJrq 'ilbr~w1w9'bntJ' t nbqhr4.mwp, 

nrurb'[ t.rfr zwpJmJ'f! mb'ffr t n1 'i,b'i,nLJ' J'h_'iJw"'fiUU1brJr ~n'J

J!"" ~wJ' 4.pwJn4., t:.nrJr'ln'iJw~w'ii ~wJ' "''l'lwAJr'f nuz'lnLfiJwJ'p: 
ll'bfuw'iifr~w~w'b fuwn'bj.z.'hbrmJ' !.."'('[! /uwn'b4.nLJ' I; "lf""lhtb
rw/Jr'b /num'bJrt'bbrfr J'fop_nsn4.1 

fl. b IU ~ 9 /r IU J /r ( + IU p /r l IU 'f n JW 9 J' 1U fl) ~ 1U ,/ b f WI 

ll'zw~4.mz lf'fr h. nbw'lh'bm'hhrJr /uwn'b4.bl'n9 !)burn nhw~9Jtw1fr 
~wJhrWJnLJ' w'iit:.rwJhzur "'fWJJ'w'iJ'hbr b'i, uUib'Jdl[mJ' nhw~- .: 

sfrwlfr 'iJnrJ'wl f!'iJ(ilw9J!fr' 'flwflp(flbr IU111Uf.W'iJW[tiL t.wJ'wrl 

IJ.1u "lf"'rJb"[! pw4.w~w'i. '1-wb'f'"'l I; f!bfdw'bnul. '1-l'w t.wJ'wr 
"l"'t.w'iit!Jnuf I; 10-20 f""'flil 

'{. s. Smrtfr'iinl[frtl! 'i,UfiJIUIIU~Uir,UJ(IIfwr I; qm'iinuf rrfr 

zwrJJ'w'b wrwqn•f1tm'h'b l!'iJ'I-nL'iibt 0,2-0,4 uNpll, l!'i,'l nrmJ' 

llf'J!UI'i, !_nL('f! Uf'lU1n(l t;, IU('UI'flllPJnL'iJ[! UfbUIJ! t "'"J!f' tfr'hfrt 
thr~WJIILJu ufr J'wJ!rJw'b IJWJW'b'bbrnuf ~JrJ•wn4.nul 

b'i, f.f'IUUfUIIILJUituJJr'il, "rr~"''""', Jfrt.'hWUfiUU1U1Jfr'b It J'bfuw'bfr

~w~w'b urfr"'fr nbwbfrw Jfr ~wJhr"''iibrl!' 

~ (' w "' m n L I Ul IU ! fr 'i, II b IU ~ 9 fr IU I " ~ IU J' b r .., _ 

'i, b r I! un4.nrwrwr 'lr4.mJ' h'i, nL'l'lwafr'l Ufwr'lwrw'h'hbrJr 
~b'bUipn'iiHuf: f•ppl.. wnw'bAfr'b, Jr'iiJ!'iimpmt'b ~wnnLq4.wJJ! ~~~~

um9nLJ h'i, J'wJ!rJ m'b f1w Jw'b'l,bpfr JbJ wpmw'1l'"'lw~w'hnL

[t1J"''i, '1-buumJ': 'lwJbrw'il frrb'hfrq 'hbr~wJwq'bm.J' t fur,zn-

4.w~, nrJr J'bt !_nLff! f.nunuf t 4.bri..Jr9 'hbr.e£.1 luwn'hJrtfrs 

t:.wmnL~ /un'Jn4.w~n" 1 p'iJ.[!'i,tuf.nun4. f.11Lf(! mr4.mJ' t qwtfbrw/Jr 

~b'bmlm'bwqw'b J'wu[! ~wJ J'fr UfWmfr tfnm: Unwt_fr'b '1-bUfJ!"'J 

'fr4.nLtf t r..nrJt'ln'iJW~IU'i, Jun'ln4.w~ , nr/t hrqm diUJphrJt'ii wJ

f'IUf11.nuf b'b t:.w~wnw~ m'l'lnLfJJunlp tiL'l'l4.w6 Ub'l'iibrn4.fr 

IU'iJJri[Jr 'i,J w'b hrlfm tJWJfW'fltr'I.W~I b rlff'"f''J 'Jh"f.[!nLJ 'Jf4.nLJ 

t- Jh~ Jwlr"''i'"'lw~: UwJrw'fln'lwf[Lbrfrs p_mpf! 'J"Lfu t 'l"'

Lfru ~uttfbpwJfr Uf"'"'brfr znzutpn'lJr IIL'l'lttL[d JtUd pt 

'o'wll'""P"'l"'~'hbrf! '1-raJ.nuf b'b ~w.fbr"'JP aJ.brhfr Jw• 
UIILtf' u/r tfw~hpbufrs 0,5 tf /unrmfdJut'h 4.rw h ~tutfbrwtfr 
Uf1UU1fr9 'iipw urrwtfwqdJr 0,2 twrfrn4.t 'IwJ'brwtJr 4.hr£.fr tfw

UnLtf IUilWf.W'iJmtf t- UfUIUliii~UI'i, zwpJmJ': flp"fbu'lfr Uf"'r'lw

rw'iJnuf UfU1U1utftw'iJ zwpJIIL.rf! tztupnL'iiw~4.fr f., ~ut.fbrwJnLtf 
WJ'iJ 4.bpmJ4.fr nL'['[tU'ffrJ ;_wpJtfw'i,, 'iirw UUittpp'iJ J'wumJ' 

"'wfumw~'hhrJrs "lwmpwummtf b'i, 0,5-0,8 u pwrArmfdtwtfp 

J!IUittu~nLUfr pp_frp_'ilbrn4. (0,5 X 0,5 11) JwrJrtt 

~ftU"fU1trLJU1tUJfr'b nhw~gJrwJJr ,,w.rbr"'Jfr r1w4.wll! nrnz-
4.mJ I; 1\buri..Jwl pw'bw~l..rr4.' 

W~=~ 1f3, 
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t·il' 1J'fr . J<bw tnt.- url.n'lm film ill! ~wJbpw1nuf, 
t=15- 20 rn"lb, 

n·e' nlllu~sfrwJp ~wJbrwilbrfr {Jfrqer 

1/..,Jbpu•Jfr pwrarmfJJmilil f!il'l"L'i.qmJ t- t. ... q ... u ... r' 

Ht-=0,9H"I ·' 

nrurh'l' H"t.·e "lwr'lwrwilfr p..,rarm(11milil t-r 
IJwJbr..,lfr l..,l<;...,~..,<;. r.wurqwJJ!fr Jw~brhuf! ~tfrilfr 

.. . w 
Ft = _t. r 

Ht. 

IJwJbr"'lfr '!'rwJw'lfrJ!!' 

D~- =Vo~B5 1 

UwJr-tfrn'lUI~'i.krfrs 'lnLru b~n'l ufr Ulf'W'lnLfllnL'iij 

(V 1) "'bur-l! t- p-q-~w'i. tfrilfr (2-9 tC ftl.p~) "lururw~wil zwr 
JnLJ uarb'lJfitnt r.wJ IUf'l 

V1= L5 +0,6 (Dt.- 1) ufllp~r 

UUIJf'Wt/rn'lW~nL J 2_/'/r f.ilzJ wil ~llf'IILUU7f! ~~friiJr \ 

h=0,06 Vi tfr 

If r r ~ Ul l fr 'i. n h IU ~ 9 fr Ul I Jr ~ IU J b r IU 'j, JwJ wilw 

~w~Jrs ~UIIIIILSILUIJJ!ilbrfrs ..,Jb'iJUI~UIUlUif'blUI'fllf'JqUIJ•'i, 1;-, J!Uiil. 

Nf' +-filfrtilfirf! 'fnJtuilmJ fi'i, wqbtJr Ulf'UI'f (6-10 rn"fbntJ, ""'""'ll! uurws4_n,_J t- wqbLft tfrn.J!rl tlJ wurrwumm.J b'ii kr~u. 
[ilut[il hrfilfrs ~"'J br~w[ilpbmnilfrst 

b. 8. ~'hmbr~Jri~Jr ~utmnsq"'JJ!p nb"'~9P"'Ifr ~wJbrw 
P"''l~"'9"'J t- ~n'i.wat.. J. 'llwil ... a£. Jutubrfrs (il~. 29)t /o"'" 
'iiJrJfr9 t:.nun'l 1..''Lf'f! ~udhrwJm.J 2."'/'JqmJ 1;- 'i.hp.J!I.Jrs ('iib 
JwuJrs) qhr"- (Lwlil Jwuf!)t lfnmhsiln'l Jumznqw~-z-rnLJ 
'i.h'l JutumJ 1J'P zwrJJw'il '"l''"'lnLfllnL'ilil [!'ii'l.nt'ilnul h 

0,6-0.8 U /tlpq, Jru~ 'llw'ilw~h JwunLJ' ~"'"'l"'lJw'ii 'lb~ 
J!IILJ 0,005 U/tl(l~l U.rw'fnLfllnL'i,'j,brJr JbJ UJIUf'phrmfillu. 

z'itnrt:.fr1. nh..,~sfrw'ii It tfr-(1JriilhrJr 'lnJwsnLJ'i. f!ilflwtmJ l 
tfbJ fr'itmbilufrqm{iiJwJ pt 
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t1nilw1~il · wil~lnLtf! -( ~) tztutw~nLJ bt !JO- 45°1 

1/UIJ bf'UIJfr "UI"Wlf! nrnzqmJ t- 1.hr£mJ pkrqwJ fUU• 

'iuualw•/ t 

~ 
~ I 
~ _1__.~--~-+----~ 
.,. lr' 

~ .r~~~~~~==q ~~r~~r~~ 

," 
~ 
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9-lw'bwJ.J.. J' wup ~mJ' ~n'bp f.pJ' $P mpwJ' W'fp6e f.uu/_w

uwp l;' 

D-· / q -v 0.785 v ' 
npmb'l_' q-'b ,fw$r1"'l Yl'P dwfuu'b I; tf3/tlp1I, 

v-'h' y_rfr zwpJJ'wt (Jm uwmphtfr wpwqnt{JJn•'be lwlt 

J'wumJ' Uf ~ pljt 
C,,twJ.J.. J'w up pwrJ.rmfl lmte \ 

D 11 
H ... ~.. =- Cotg - : 

~ 2 2 

lJ,lw'bwJ.k J'wup pwpJ.put(c/Jnt'he npnz•[,,J' I; "'It ""'z-

4_n4_' "r"lhuqp ~ntwJ.I. J,_ 'll"'twJ.k J' wuhrfr dw4_wt'bh rr qut.

J'wre r.w4_wuwr tfrtfr ~wJ'br"'IP e'b'fr. ... 'b, .. r Jw4_•utfr'h: 

fJ.hwbfrwlfr ~wJ'bpwJp 'flw'bwJ.k J'wup9 'f"l"'9"'d tfrw-. 
(clfrt'hhpp f.bm J'pwufr'b y_nt.pe mb'lwtfrn/u4_ruJ' l; Uf"'P'lwrw'h' 

bl$wlfr'b fun'l_n4_uJ~n4_, npp dwJpfr'b, qtm'bp J'hy_, J'frtlk 2 U 

mpwJ'wqdp 'fb"I$"'J' 'fp1_nt.J' I; J.wqwp, pu~ w4_btfr J'bJ 

"'l'wJ'w'ldf 'fb"l$"'"' 2fl"''bwJ.J.. dw~nm~b'b fun'l_n4_w~: lJL$W• 

Jfr'h [un'l_n4_UJ~m J' 2PP z~~~rJJ' w'b wpwqnt.(c/Jm 'he "Ibm$ I; 

'P"$(' Lfr'bfr 0,3 11'/tlplJ.-/rs• "r"lhuqp 4_rw(clfrt'hhre uwuUIJ4_b'b: 

lf pt_'bUJUfUIUIWJf'h nbw~9f1.UJf ~UJJ'bpm'bb r'h 

frpbt9p9 tbr~wlw9tnuf b'b J'frl'bw"lwmbl'"'[ hp~w(clpbmn'bb 
nbqbp4_ntw[•thp• tfr'bnt.J' bt f.nppqn'h•u~w'b l_PWUfUintJmn4_, hpp 

l_nt('e zwpJ4_nt.J' l; f.nppqn'iJw~w'iJ fi.L'l_'l_llt.(c/JwJ'p J.. nL'JilUJJ.f'f 

lr"'"l"'"' 1mn4_, hpp y_nt.pe zwpJ4_mJ' I; m 'l'l"'J.pq "uzrznt.• 

{ciJwJ'p' tbp$k/rs 4_brk J,_ r.w~wnw~e: .5lrfr zwpJJ'wt wpw

qnt(c/Jnt.'bt e'iJ'fnt'bmJ' h'iJ 0,4-0,,'j tf/tlpqt lfpy_'bwUfiUUIWJf'iJ 

nbm~9P'"IP ~wJ'bpm'bbpe ~ppwn4_ntJ' bt J'bd J'w$pJ'w'h ~w
Jwt'bbpntJ': 

lf b fu I.U 'b " ~ UJ ~ I.U t ~ I.U J' (cl " I.U ~ L.U " n r n b I.U ~ 9 r
Ill 1 /r ~ w "b r w t h r 'h frrb'hsfrs 'hhr~wJws'hmJ' bt ~L"r ~wJ' 
JJL.'l_'lwt~l"''bp nbqbp4_ntwp'bbp, npmhrz l_IIL['e fuwn'b4_ntJ' I; 

(clpw~tb1,p J'py_nsn4_: luwn'bfrt'bhpp "lmmJ'w'b wnw'h9$e ~w
P"'l I; tfr'hht f.nrfr'l.n.'bw~wt ~wJ' ntrzrzwapq: U.1u mfr"IP ~wJ'b
pwtbp[• zwt:.wqn[•dntJ''b w4_hLf· pwr'f t: 

,-: ll6 

fllwpqmpwGGbp: Jll'P J'by_ h•zwd ~w/r• !"'l J' wutM'hb ('I! 

'bumntJ' bt t.wmllt~ ~UJILIIL94_"'J$tbpp J'b't., npnt$ ~"l"-"t,j 

£'iJ Uf"'f11fUI('W'iJ'iJbp: P.um y_rp zwpJ J' .u'iJ 111-'l_'l_Jn/_J JIU'iJ Uf"'f'

qwp•ut'hLre tfr'bnt.J' h'b f.nppqn'bw~wt J.. llt'l_'l"'af'lt 

~II r "'l n 'iJ UJ ~ UJ 'iJ Uf"'[''l"'('UJt'iJhr'h frrbtsfrs 'iJhp~w~UJ9-
'bntJ' h'iJ hp~U1fUJ1nt'iJ w4_UJqtu'iJ'bh[IJ ll[llllht[ l_IIL.re. t.nmJL.J' I; 

t:,"l'P'l"'bUJ~UJt ut.rzrzut(cl !wJ' P• "1"'/''ltup•u'bp hplfwpm(cl 1wJ' p, 

J'p dwJrP9 J'l"'"e' .5lrfr J'by_ hrztutl ~w/ul"'l J'UJu'bMtbrfr 

zwrifntJ' e UflU 1" w'bw4_np4_nt.J' t 'iJ[1UI'iJ9 tu'b~J' tu'b IIL.'l_'fWJ.f'f, 

It lPP r,, ppqn'bw~wt z•u pJJ' w'b tuptu'fnt.{ciJtuJ' f!• ~w/11 !"'l J' UJu

'bM'bhpe z~~~rJ4_nt.J' bt w!'f UJ['UJ'fnt(c/Jnt'b'bhpfr t:.wJ'UJqnpp 

JrL'f'JnL(c/JwJ'pt f!JUI[''f.Uirw'iJ'iJbf'fr t;.,uz1U1f1~e ~UIUIW['"IIL.J' /; Uf1UJ

J'w'iJn4_, npUfb"'lP ~~~~fuJwl J'UJu'bp~'hht'P f.p,f'bw~UJ'b J'UJue 

J'tUJ "fUif''I.UirUJ'bntJ', "'wr'l"'r"'tr br~"'f'IIL(cl 1nt'be "l'"Z"-'"" 
I; f.bmk!'"l pUJ'bwJ.I.m[' 

Vh L= C£- u, 
l1 

npmh·rz' o:-'b qnpdU1'tf9 1;. "re t:."'z"-r I; UJn'bntJ' lrP UIIIL.r

pnttb'hm zwrJ, .. J'e· .o:= \.2-LS. 
a-fr J'hJIIL{ciJnt.'be ~wrblfr I; npnzbl t:.bmiLJ"'l pUJ'bJUJ.I.n4_' 

11 
a----

v 
U-~· 

h-e UfU1[''f.W['UI~1/r . /unpnt.(c/JIIL.'iJ~ 1;. et'fn.t.'bt[ut.J' /; 

2 ,5-3,.'5 J' bmpp uUJ~J' UJttbpnt.J', lfUJfu4_uu} J' U1$er

J'UJ'b ~~~~~w'bp ftwnm-s4_~~~J$tbpfr ""l'IwJ.fr'l 'fUJu•u-

4_npmJ'fr.'J (, nbtfrbtf>wtfr'h UfUJ{J',uttLrfr9• 

u-'b J' mu'bfr~tbrfr UJ'itltJ'm'b "'f"''f"'{J Jllt'b'b I; r.Uit'fwrm 
yputJ't 

(wpnpwmn[• f.bmw'lnuimli/Jnt'btbrfr m4_lwltbr ufr'bb,. 

l"t. 'fb"l.f!"'-" u-'b ~wrLLl, I; et'fut.'bbl. Lpp ~wfuJwl tlnt.

(clbpfr .[!W'bw~e T"$1' I; 250 uqfL. ~""''f"L.[J'w'b 'fh"l.f!"L." 

U=0,35-0,45 uu}tlpq, ht'P ~wful"'l tlm{llhpp $"'t"'~e 250 uq}L 
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w1.btfr t. ~nu''l"'lJ' ... it 'lbllf.J!nLJ' tt = 0,5-0,6 utfJtlr\• 
fJrp ~nw'lnt[nt.f tfr ~wurUir1.nLJ', U = 0,12-0,15 utfNp~• 

V-it t.rfr zwrJ.Iwit J'l!f_frit r.nrfr'lnbw~w'it Ulf'UI'lntfiiJnLitb . 

t- llfWf''lUirw'i.mJ' (2-12 tfuJtlr~J. "1'1! ~ ... rbtfr t- c'ii'fnL'iibl, 

biLbtn1. "',..r'lwr,..'i.fr bp~wrnL{I l,..r;, (L) £. funrmftl 1w'i. (h) 
r.wrwpbrm p JnL'iifrs• 

fJpp 
L 

V = 7.5n • -=to . . . 
h 

L 
lOu. J) --15 V= 

h 

J) ..!::_= 20 · · · · · V = 12u. 
h 

L 
~ · - = 25 · · · V= 13.5u 

h 

'f,..f''lUif'Uibfr fUIJbUI~Uib r.wur1.w.Jl'fr o'lur,..~wr ,r,..~b~ 
rbuf! ~lfritfr' 

w--q- tf2, 
- 3.6V 

'twl''lwrw'iifr fWJbmfiJnLbf! npnz1.mJ' f- l)buri..Jwl pw~ 
'itwAI.mf 

w 
B=- tf, 

h 

'llwr'lwrwitfr br~,..pnLp 1wit £. lwJ'i.mfiJwb r.wpwpbpnL~ 
[I Jm.'it'ii f!it'fnLit1.nLJ' f 10~fry w1.bLfrr ·~rfr "fwr'lwrw'iirn.l 

'l"''ii1.bl'n ur£.n'lmfJJmit'i. f!b'lnLbnLJ' bit 2-.J rlwJ'1 ~nrfr'ln• 

bw~wit llfWf''I.W[IW'itfr /)wurw~{! ~wnnr 91."' J' f- 0,02 wt/btfr bp~ 

~UIJbw~w'i. {J b.J!mfJ 1w.f p { 'lb"ffr ultfr'lpc) £. 0 ,OJ [Ill Jbw~w'i. 

{I b.f!"' fiiJw.f P' 

II L 'l 'l w a" 'I UfWr'f.wrwititbpit frrbitsfrs 'iibr~IUJWSbnL.I 
bS, tL"I' twJ' .J!Wn.wtrnufr nL'['[wAfr'l bf•tw[ilpburn'iib 5-12 tl 
rnrwJw'l6n1. £. 3-5 u pwpApmfiiJwJ'p tnitwA£. r.wwu•~mJ 

nb'lb1'1."' wptbr (it~. 24 )1 
flobwtyfrwJfr twJ'bpw'it 'lr1.nd f- "twr'lwrw'iifr ~b'iiurpn'• 

'118 

'iimJ' ~wJ' itpw'iifry 'l"'rUl br~nL 'lb"f.J!"'J' 

[ilwltw l"'fl! IIL'f'l1.nLII t' tbiturrnitwt1wit 
/;[ J' UI.J!fJ' wt bb

/rtn'[n1.wft[r 1.brfrit 

IJJ 
J'wuc, "r'"b'lfrs frp_'iibln1. 

yw6, 'l"'ru 'lwln1. fun'ln1.w~ 
~1!9• nuz'lmfd Jmitc tfnfumJ' 
t- 180° £. ZILif'NLbUI~nul zwrJ~ 

4"L itbr.J!"frs 1.brt..' 11.1'1 
JwJ'w'iiw~ p_rfr J'bp_ b'lwrf 

ftwfulwl J',..u'iifr~'iibpf! ~m~ 

urw~1.mJ' bit r.wuru1 ~fr 1.rw, 

fruit "l01f'lbs1.wo 2."'rl! Lf!s~ 
•{"' .I f- o'lw~ ... a£. il.nufr Jbp_, 

npurb'lfr9 fun'lm{w~n1. mb~ 

'lwtfrnfut/mJ' f- lffrtmrfr 1.1'w' 

~ww,..~fr 1.rw ftnLmwt1.wq 

llwf"Jwl .f,uu'iifrll'iibrl! "fwr~ 
phrwtrwr t;bnwyif_nLJ' bit: 

l!rfr "f 01f'lb9"L" l! l'u1. t
~wmwr1.nLJ', bpp ftb'iiurrn

'iiwtw'ii fun'ln1.w.~•n.! £. "fwp~ 
'J'Uf'LUbnLJ' P._nLrf! zwrrf1.nLJ' 

I; nrnzwftfr wrw'lmfdtwJ'pl 

IJ.J'I 'lb"f.J!"LJ' w"fw/)n1.1.mJ' 

f- w,/ P"'ll lffr r.w1.wuwpw-
twtfr /rp_bynLJ'(! /,_ UIUfW 

;-, .. .,l'li'.Y 

! lv, 

p e\ 

pwpArwymJ' f'' flL'['[wAfr'l 
"fWf''[WfwbftbpnLJ' wb/)'iiw- ~.1, . 24. flutqtu.l~q liiW(IIJlll(llllliGI;[ljt 

rfr'ii !; umb'[obl zu.m T".J!r uJuh.ru.GLr·l'· 
Ul TrJ "'- un1nl'UI~UI'b , p·-- UnLu"lb'b'l~"'b, · 
rw'l"'r Jmit'iibr, "r"fb"'lfr 

/)bnwy{M, J' 01b J 'i/LI. 
f' wu l''litbpf!• WJ'f UfWurbwnn1. IILI['[wAfr'l 

Ufwr'l;ra.5,itbr'ii o'lmw'lnr<)nuf b'ii ftnw'l"'L1.w<) t.rfr r.wJ'wr• 

ftnLJ' i {") zwp<fJ' ,..it Ulf'U'lfiiLfdJm 'j,f! ftbitmrnitwltmit fun'[m/UI-
1)£ 2 ftwrblfr f- (!b'fnL'itbl 50-70 uu, ~p~ tu.J' n rn b 

,t._I,..L p ... 'iiwA£.n1.' I 2 L 
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'lb'iunptr'iuu~w'h fu"'l""w~f· P'"l'ar, friJIIL'h'b e'h'l"' 'htf.uul 

t t.w1_ruurur (0,8--0,9) H, "l'"'"'l H-e "''"l''l'"l''"'bfr 'llw'brua!t 

J'ruufr l''"rar,•frltm-'b'h 1;, "t''h e'h'l ,_-;,,,,_,}' 1;, bl'hbl'"' ~'"'"" y

tf.ruJ.[!Lbrfr ""f'fLUJ.fr'l 'fLUUiutf.nt""frltm'hJry It nLtfrblf,utfr'b UfLUJ

J' w'h'hbrJr 91 "'tup'l_m[rw'hf• wpuulw,l'}/r (D) k pmpa
1
,, {rl tm'b 

(H) t.wpmpb[llll{rJJIIL'j,[! UfbUt.j! /; Jp'hp _1,.J-fr,'J "flU~LUut 
tumtf.md.pfr umi)Llm r,,,J'mp t.mmru~fr'h urptf.mJ' I; tfLUffr 

~b'hmpn'he a=50-70"' flbl!mftltnt'b, 11 bJ UfiUf'l_mpw'h'hhr ~w
""'9blnt, fr'iJi_UfbU 'hwi. umnphr~I'JIU 2_[tbpfr pmpJ.p J'w~rur
'fUI~Jr k ru'h~ruJnt'h I)JrJ"j,ruwru~brJr 'lh"f.[!'nJ' t.wutru~fo'h mptf.ntJ' 

I; 0,02-0,03 f/b.[!n•fil Jnt'hr ll.1u 'lb"f.[!mJ' 'humtf.wd.[!'hbrl! 

t.bnws'iJmJ' bfr f_fP ntJ-b'f zfrfl Jr J'frp_nsn1. I 

fl.bw~sfrwJJr ~wJ'bpruJfr (~b'hurpn'hru~ru'h frm'lntf.w~Jr) l'" J
'hw~w'h t.tuurtf.wd.[!Jr J'u,~bpbue' 

F~ -
q 

"'wr'lwpw'hfr ptu'htf.nrw~w'h (o'ltu~ruat..) J'ruufr J'w~brbue 
~Lfr'hfr' 

120 

v J-/! 2_fP 2_WpJ-J'w'i, WfW'flltfr/Jm'h'i, I; "f'"/''I_UifW'j,nLJ'' 

'hbr.[!L.Jrs tf.brt.., nr'h e'h'f'1L'h1_ntJ' I; t.wtf.wutur 
0,5-0,75 tftf/t{p~· 

'fwr'lwptu'hJr et'lt.w'hntr J'w~brbue' P"' .=F~.+F" . ' 
"'wpqwpw'hfr mrwJ' w'lfrJe ~Lfr'hfr' 

• 

f;[ll' nbw~,'J/•wJp ~wtf'bpw'h m/nfw'fptf.nttf' /; "f'"f'I_WfW'hp 

~L'burr"'i""t!, 'brw tf'tultbt'b"l! ~tf•'i•Jr' 

F, ---w,,_ = qt tf2, 
,. -- 1-1,, . 60 n H•, . 

•t['mb7' 'W" ~ - rd;wlm[•w!fr ~wt!LI""!P Jw•/u•L'h 1;: 
'9rur'L'"r'"'h"'t! p_pfr 'lur'htf.blnL wl.n'lmfiJm'he ~tfr'hfr' 

T = H "' · J-wJ'r 
3,6V3 

Untf.npwpwp T Lfr'hm t! I; 2-3 J-wJ': 

Untf.nrw~w'b "''l'lw~ f'l UfWp'l_w['w'h'hbrm t! ~, mw~tfwd 

mfr'ltlf! J-wtf'w'hw~ wn J-wtf'w'hw~ t:.bnwstf.mJ' I; p_pfr u1w'h 

6.'bzt!w'h mtu~' "'mr'l.bstf.wd 2"'fl! Uf'"f'l"'rw'Lfr Ufwrtuqdntf. 

~wnmstf.wd tulll/tu~'hbpntf. t.wtf.wJ!tf.nrJ' L. fun'lntf.w~ntf. ~wt! pw9 

wnt/.tu~ntf. wb'ltutJrnfutf.mJ' I; lf>JrL"'f' 

flt'l'lw~fr'l Uf'"r'imrw'h'hbrfr ;wf.w'lnrdt!w'h if.nral! !J"LJ!J 

I; mtf.bl, nr brp •Jrwflfrl'bbrfrs It WJL tf'wu'hfr~tbrfr!J ~w'lJ'tf.wJ 

Lumtf.wdJ!fr zbrwe .rbdw'hmt! t, Lrw tlfrp_ntf. w'hs'hn'l p_mp'h 

mtf.btfr l'"" I; J'w.[!rt/.mtf't UJ'l 'huurtf.wJ.[!/! ( UIILUUfbb'l_pw'b) 

frrb'i.Jrs 'hb(t~WJW!J'iJIILJ' t ~WfuJLUL f/>frlutrl nrfr J'fr2_n1. w~s

'iJm t! I; t!wl!rtf.n'l 2."' fl!' Ulu "~'lP"'-;,1!,1. wzfuwwn'l_ Ufwr

'l'"f'"'i.thre ~nztf.ntJ' b'h umu"'bi.'lfrn'h• .5?rfr J'm./!rJ'w'b ""'" 

tlbfln'll! f.mJpb'hm~w'h wbfu'hfr~wJfr fvnznr 'htf.wO.ntJ"j,brfrs 

t!b~'h t" 1 11 LU.[!ptf'w'h uhpm'h.[!l! wnwpwp~bll; "'r"f/>• U. lu. U'lb

['hf'l!, Jru~ t.wztf.wr~J' m'h t!bfln'le J' zw~bl b'h' l;. t. Sbwbr

~fr'i.e k wll 'lfrm'hw~w'h'hbr• 
U1u tlbfln'lfr ~Jrrruntlw'b '1/.Uf.[!IILU UfLU~wuutJ' b'h ~nw

'l"'ll'"'irwJr Jwfrtul!, ~wnmytf.wd.p'hbrfr zwtfrbre ,._ [tlbfll.ru'Lm J' 

I; f/>Jriwrbrfr wzfuwww'b.f!l!' t/..Lrp_f.'b tnwppbbrfr e'hfi/wy.f_ntJ' 

U zru~tf.bl - b'iJ UIIL UUfb'h'lfrn'h UfWf'I_LUflU'i,'iJbrfr utrurphr ~WIInl s
tf.ruJ.[!'hhpt U'hy.ewJJr'b t.wurw~ntf. Ufwr'lwrw'he ('i.~. 24 p) 

Jrrb'hfry 'hhr~wJws'hmJ' I; ~n'hwat.. t.www~ntf. br~wfl phmn'hb 

'IL'"'hmJ.b.. nb'lbrtf.utwpl 11 w.ert! w'h b'hflm~w p_ntrf! fun'lntf.w~nt/. 
{1) tlmmmytf.mt! t nbw~sJrwJJr ~wtf'hpmJfr tf'hp_ (2): Ul'bm6.

'lP9 pwJ-ru'hwrwr fun'lntf.w~'hbpntf. Lsr/.nttf' t t!frp_t.wmw~wJJr'h 
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mwpw•h"{J tm_tc, npUJb'lf9 w'hy.[!wffr'i. r.UJUfw11m[ p.wpApw'imu 

t- o/_lzrh, m'i.s"bhlnq 'l.umo/wJ,ejr (IJm/ttJW£ f.ftturrfo) J'frt.nr[l 
ll.'i.sJ!wJJr'is r.wuuu~e:tfr'hnul t" J'hu'""llw ltw.! t{rwJ<nJWt lflwp

'lhso/_UJJ !'"rl! 1h•'•fry zwpJaf,,J t 'lbutfr lf>Pl"'f' 'Iwfvt"'l 
/1>/rtmrfr pwr&rmfl J•n'i.e et'l•n'im'- ·f bt 1 ,5--3,0 J, ~f•fr •l"r'

f!"bflws zwrriJw"h IU[1W'f"'PJ•"'i.l! r.wu'i,ILJ t .!ft'i.t."- 3 u\fjtl_pq. 
"'lufr'i..IJ"iJ 4-6 m'iufwJ Ulo/_blfr• J!W'k um{nrw~w'i. nttf'l_wa},'l 
"JUI[1'#.W[1Uib'i.brnuf. WJ'1 'i.zw'i.wfJtiLJ' (; UtllUUfb'i.qpn'i. Uf1U[1-

'l.IAI[1UJtbbrJr zunfthrf! 21'P hnLJL Jwfvufr 'fb"'J!"' J ,Pn.pr b'in 

"Uifl[WfUJtjr wz/IIWIIIW'i..j!p clunlwiiiU~ wo/_bt911L~ 'ituuJII_WJJ!f! 

(tl"'J'e) ~-""r"'lP "lwmbrfr •lr•wJmf ts</mJ (; 'i.pw J'br_. fru~ 
w{'i~tnlulfr9 r:.unnnt~ '""'1"""'11wzwrn</ "I"'I'Pbr ... PUJI' r.lmwsw 
t{mJ (t 

!hptmpbp: lfl.upqwr•u'bfrs t.nu'"l 2_ntrf! lP ~wt•hlfr r:.wJwv 

r£1 afbrt_'bw~w'i.w"lbu Jw.er'iwJ, "l"'r'lAs'fuif!t ~"'l'f! Lfr"'r~ . 
Jfi.j! Jw.{J.['b{nL 'iJ"/WUJUI~nl~ f. Pl Ul [1 NL ,/ bf11 

:bfrtmrbt"ii "'Jb "'I'".Cih'ut !;. hrp !"'r'b w'hs f; ~woaf"'-" 
J'w'brwr..wurjr~w'[nr f.h"'r"'l '&Jmfdfr Jjrp_nqt :hfrturre lf>hmrn'l 
'iJimfilnq tso/_wJ nbqbr4_uuur !;. "rf! uwrJ!wo/_npqwtJ (; Jw.J!r1."'l 

trfr JwtJJmg.lw'i., .. fffrt117ro/_wd tr/t t:.wqw.j!.lw'b £ fJ.frtwrn'l 

'bfmfdfr L4wsJwV, t:.wrJwrw'bJ!'itl.rno/_r IJ.brlbro/_m ourc u"4"rtu¥ 

pwr ~WftN'-9o/m.J I; br~wf1pbmn'iJfr9' 11'-'['lUJh~fNLf. &f.Jrt f>pr"

fPp£111ftl'l 'i,JmfJ O'fU1UI'f"rlft{nLJ t 'fftU7LUJfrt ~q~»rgb wqwq, 

Jwirrwsrwt! 'I•Jwrs ~wJ w'i,.nrwsfrmt 

:bfrlwrbl'/! cuur b.'bzJ'w'b tfr'i,,,_,r bi. "1. 6.ilzndwJp'b ( pws), 

Jr'i..e'k~\nu I. l.i.zndw1p'b (,Pw~): flw9 U•LinrbrmJ t-"'fl! 

tsafit,_J I; w'[tuqjt zltrurfr qrw "1'"2 p.wpAI'n'-fillwJp. t.~r~~"'-JI! 
mb'lfr t m'i.b'iJnd u•Jr ftJrzhrr mwppbrmfiltw'i. z'hnrl,ftt{_ • . ~'fir 
'bwt:,nu ltbrutnaft ll.n ~nwnzhrn'-filtn'-'bt f!h'}n'-'itrrul hh 3-3,5 ltt 

tllw¥ lffrl'·nrhre 19afn~..J b'b 1..1'"1. uufp"'l'tmflt111 Jp. 2"'1'1! 
f/Jp[mpp Jp'/.nt/_ zwrrlif.n,_J /; "fnJ "fbpfr J'/rt_nsm{ umlurJaf_wtJ 

i.'bzJw'b zimr"Jt•/t fl'itw~w'{wtrbrfr f.pwJunnw~wrwrJ ... t Jw~ 
J'w'bw~ lt/trtu"'fn,_J h"it t:.f.,/'bw~wf.n,_J "1. i.'kz!rLJwtfr"i. (pwg} 

fffrLutrhre 1 

:hfLurrbrJ. mz/uuunw'i.J!{r ltwr!.tnr smsw'bJiz't t ~fllmJ.!p· 
tl'wG mpmqn'-pJndle,: ll.nuthu f; ~n}_o/_nd fPfrtwrr Jjrr_naf J'hlt 
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llqjOLUW~ ~ 

i'ibl'"'P w'lufw'lun 1ff!_ bJntf//• ~mmfdt'bbrf. !i'ibru./> t:.wu 

w'lu/ u.'bnuf /!_ JbJn<fJJnL'll(' mnLf!JnL"bf!_ 

.r.r I ,[ .r 
3J h "'(' n 'I ,f /• £ u11{ u• II' uttf•u'l_ 0,3- 1.0 1000-1200 , , 1.0- 2.0 50 

"'wt:.n'l 2brmbr ~nUfp-& ~wJ 2 .0- 4,0 100 
fu/•-& , 

"hnLJ'b/!_ 4,0--- 8,0 100 , , 8,0-16.0 100 , , 16.0-32,0 150 

llqwqfr zhrmfr t.wummfl Jm.bl! JbJ I; f!h'l-m.btf.u'-J w(i, 

"fWm6.wnntJ. I nr• JNLfW.[!Wb l{nL[I .r Ul.f!r.r wb d-wJ wbw~ wtJ.w 'lP 

Jfr Jwuf! {Jw'[Uibflfr f,J.UI f,J.nwbnLJ I; 1 {},tJ.wqfr zbrmf! 

'lmbtf.mJ I; 45 mf l;,w""'"' fltw.!p, 2-32 tfu t.wmfr~'bhr•fr 
mpw.!w'lJntf. ~n"'fr6.Jr ~w.r fu6.Jr zhrmfr t/.rw: 

· Uw.pp.!w'iJ h'b{rlw~w p_mpb w'b9'tuu.! I; tJ.hpl.Jry 'bhp.[!IL, 

u~qpuLJ tutJ.wqfr, Ul"fW ~n"ffr6.fr ;_hpmbpfr Jpp_m{: fj W.f!ptf.wJ 

tn'-rl! t.bnw9'hbtm t.w.!wr r:,,,,,~fr t/.rw ~wlllnym.! b'b Jw~ 
~nm~h'& ~bpw.!MwJfrb, phmn'bh ~w.! WJL h['"{Jbpfry fumzn
'/w~LUJfrb 'fpb'bwd- ~w.! wntJ.w~ 1 

J!t'fr zbt'"'fr pwpd.(tntfJJnLb[! wtf.m'lfr .!w~Lplwfr tf.pw [!h
'1-n'-hlll,/ b'b 1.~-1,5 tf: 

?-w'b'l-w'L f/>/r[utphp,,_J "fW[''lb9tf.nrL 2."L['l! f/>/r[mptJ.
11

,_,/ 1; 

zwu, .frn.f!r wrw'lm{t~1w.tp' 0 ,1-0,3 ufdwu: llt'l"i/r"/r P".f!r 

wpw'lmfiJJwb "fWJ.!w'iJ'bbp11LJ p_pp Jbp_ b'[tuJ ~wfuJwl Jwu

'bfrfbbpf! t.fr.!tw~wbut.! "'wt:;tf.mJ h'b wtJ.wqfr tf.brfr'b zbrmb.,. 

pn,_J, ~rfr fPfrLmrtJ.bL"'- Jw.!w'bw~, 1-2 optf.w e'h{tlw,'l.e"'-J 

~wfutwl .!wu'hM'hbrfr9 !.. .!Mr"or'fw'bfrq.!'hhrfr9 wt{wqfr tJ.b

rfr'h zbrmhpnuf WILWfwbm,/ I; [ilw'[w'b(il, "rmb'l wh'lfr L'b 

ntbbbm,/ pwl''l pfrn.efr.!Jrw~wb "fpnyhu'bbp: fl!'l- "fWJ.!w'b

'bbpn,_J 2."'-Pl! ''fwpqb9tf.11'-,f I; .!fr'ht"- "'wt.w'bp_tf.n'l hnp.!w'b' 

~ tfq / ~ (9-flUS2874-i>4), 'l"'-bwtf.np11LJ[! "fW~wumJ 1; 

20-25 fo~ntf., fru~ pw~mhpfrwbbrfr .ew'bw~l!' 95-980/ -ntJ.: 
rn o 

:bfrtmr.fhtn'- u~qpn1.J ( .!fr'ht"- ,fk~ d-w.!) ~w/utwl .!uiU'hM'hhp[!• 

pw~mhpfrw'bbp[! .f!frl b'b "'wt.tJ.m.!, ,w~wJh wumf.6.m'bwpwp 

,f.u,'itH'i.hf'{! L9tfm.! b'b wtJ.wqfr Jm~nmfr'itbpfr Jb'l, umb'[J

qmJ' I; Jw~nmfrbhpnt/. {rlw'[tuhfJ. "''" z'bnrt.frtf. 'f111ff! tfrmr

Jb.p J'w.ertJ.m.! 1;: :lrfrl'"f'4ht 111- e'i.fiJ,u9.P"'-.r fPfrL'"Pl! LUumfr-
6./U'bwpwr ~b'lmnmtf.n'-J I;, w1.btw'bmJ b-'i. 'lfr.!w'lrmfl Jm'i.

'bhp[!• 'lrfr 6.'bz.!wb ~npmumbl.pf!' nrfr t.l.mluu'b.pm/_ !ffrtmrtf.hlm 

Wf'"'l"' fiJJmhf!• flfrtmrt/."'l 'll'fr .[!wbw~l! "'w~wum.! b'b: U.J'I 
Uf""n6.mnntf., ht'P 'll'fr 6.'i.z.!m'i. ~"['"' umbb['{'_ r.wu'i.mJ h'b 

0,9- 1,1 Jbmpfr ( um/nt'"'Pwr .1 - 2 , ,J',1.w e'b{Jw9.f!"'-'f), 

q f'L"'t''i. ,,iJ'lwmnuf b'i., Jw.pf'"'J' brp :PfrL"'rl! J'w.erbl"'· 

"11'"91,"1! ,fb.pbhwJ"'9t/.wJ 1_/;, 'lrfr ,r,,~'"l''l"'~l! fr'lhy'i.mJ b'b 

w•Jwqfr zbrmfr J'w~hphufr9 0,3 Jbwr ywJ, pwt.brnt/. t.bnw,,-

'bm.! h'i. wnwp_w9wJ film'lw'bfle "- "'""''l'' tf.hrfr'i. zhrme' 
1-!J uu t.wummfltwJ'p. wtJ.uiqfr J'w~bphuf! t.wpflhy'i.tn.! L'b, 

'""'w 19'i.nuf 'lrnt/. "- u~umJ' fl>frLmrbll!: 

?-w'i.'l"''l fl>frtmrbrfr t.frJ'bw~wb umw1.htm [iJ Jmhb tu[h J;, 

nr 'fN'-fl! Lwtf. I; Jw.[!pt/.nLJ' fr'b~"'bu ~wfr•twl 'i.tmflbrfr9· LUli.

UJhu l;l pw~mbpfrw'bhp/•9' Uw~"'l'b P".f!"f LUfLUqmfiJJmbbhpfr 

"fLUm6.wnntJ. :Pfrtmrhrfr .!tu~b[thUf! h t:.bmi..wptu[' zfr'i.aupaupw

~tub wpdh.[![! J'bJwbnuf h'b: 

if.bn_pb mwrfr'hhpp f!bfilw9.['"'-,f 'ftu'i.1f 111'[ fi>Pl 111 fbpJ! 

lwJ'i. ltfrpwnmfiJJnLb bb umLU'i.n,_J '11"'-'lwm'i.mbuw~wb 'lfLU,f LU

mw~wpwr.!wb J'bp_: {wtJ. I; w;_Jr.wmnLJ' "frnffo. if., U, 01.n~ 

'1-nt/.Jr ~n'lJ'fr9 J';_w~1.wJ wtJ.mnJ'wur 'fLUb'fW'[ f/>frl"'Pl! (flU:h
tf-.Uf-o ): 

U.pwq fPfrL"'r"rl! ~frrwntf.n,f b'b 1884 flt/.w~w'hfrs k 
LWJb mwrwJmJ mbbb: 

u. f U1 'f fP /r l Ill r (! (b~, 2/JLU) ~LU'I_J'tf.LUJ t "r~LU[il pbmn'i.b 

LniiLP/r9 ( 1) 1 :Pfrtmfll'[ tut/.UJ'fWJfrb zbrmfr9 (2), "fWt.n'[ ~n
"f~6.wJfrb zb r"'fr 9 (3), 6.nnhrfr.'l ( 4) " 'frh'hwd-Jrs ( 5): U.tf.wqfr 
;_apmfr pwpd.pmfl JNLbf! J'hJ JwuwJ' p (!h'fnLbnLJ' h'& 70 UUt 

~n"ffr6.fr zbrmfr pwrd.pnt{iJjnLb(!\ 45-60 UUz llnnhrf! JLUntu

Jnt.! b'b Ltf.w9 J'w'b 2_N'-fl! f/>frlmrfr9 t.bnw9bbln' t.wJ'wp• hpwh.f! 

'frtf.,,_J h'i, frrwrfrs 1,5-2 u r.bnwtf.nrmfltw'i., wtJ.wqfr .!w~b
phufr9 0,5-0,6 u pwrd.rmfltw'b tJ.rLU: 
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,'hPl'"P"'l l9.j_wJ.f!p zhrmft l:.wumm(il J"'-'tl! (h). f/>frLwr,t.;,r,.1 

utpw'fmfiiJ;IL'b£! (V) l!'bti'IL'bnul bt i,J.,ni.J'"ll.wtfrmf (CHun !1-f 
3-62), 'bwJwJ w1wqfr l,wmM'bhpfr J'Un._[itw'bf!t 

brp r.winfr~'itbrfr mttwJ'w'lfr'*l! d=0,5- L2 tftf, V = 6 11' /dmt.C, 
h=0.7 t.C. 

d=0,7- 1.5 .r.r. V= 8 t.Cf.Jmu, 
h=L2-t.3 d, 

d=0.9- L8 .r.r. V=lO tfJdwu. 
h=L8-2 u: 

Jlrfr zbrwfr P'"ra.r"'-fil"'te '""-'"'lP J'w~hrbufr "-r'" utbm.pj 
t f!.'biJ-m'bhl 1,5-2 tf: 
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p 
1.11 v 
111 V" 

/ ., 
l/ 

llll 
/ 

I.N 
/ - ,.,.. ~ 

IJN 111H Ml/111 £#11111 ~· IJM U 1.21 

hUJm/tl/14p/t mpwtrw'l /Wp 1111" 
'\,~. 25. llruul ~~tml'~ ulubd'w (w), d 2\3L~ qrw~l~~~ (F): 

t!Jw\n'[ ~n.,_[rf.wJfr'b zbrmbrf!. JwnWJnLJ' IJ'i, br~nL 'b.,_w~ 

urwqfr l,wJ'wp• ... ) ..,.,_..,r.n1bl lf'P \w1wuwpU1l_Uit/r f/>frLmpmJ'{! 

"- p) ..,r'lblw~bt :Pfrtmr"'l zbrmfr9 ·· '""-'"'lP r.wmMtbrfr wt~ 

9 ,._,rl!. lfpb'bwrlfr J'bp_: 

f!Jw\n'l zbpmbrfr ~mqJ'e 'bzw'bw~""' J' t eum '"'ll"'-"'"~ 22~[rt 

1,0-- 2.0 50 

2 2.0- 4.0 50 

3 4,0- 8,0 11JO 

4 8,0--16,0 100 

5 16.0-32,0 150 

6 32,0-64.0 150 

lun'ln1w~w1nr lfpb'bwJ[r IJ-hut.f!"'-J' L91mJ' h'b 1-5 zhr~ 

mhre' 4.5 uti r.wummfiiJwJ'p, mwfr•m..,lflw 9'"'b9fr lfbut.P"'-J' pn

L"r zbrmbre' 60 uu l!.'blfl,w'btiLr r.wumnLfdJwJ'p: '{bNfr'b mw~ 

rfr'bbrfr e'bftlw9.e"'" wnw'b9 "-'"""'l zhrmbrfr :Pfrtmrbr w1btfr 
zwm bb ~WnnL911LJ't ll.n lfbUf.pnLJ' lfpbbwUb W2_PIWUIIILJ' t 
fun'ln1w~w•fnr r_rt:.np'bbrfr t.rl!.'blfn'-'bfrt'bhpfr 'bJ'w'bt 

U.£''"'1 :P PL"'rbre• fr'ittutbu J' hr br~r"'-" • '"l"'uth" tl 
tuputUIUUI/:,J' Ulbnt J' J'bJ ~ppwnnL[il JnLiJ nL'itb'itt ll.rUI'f :Pfrtmrb-

pnLJ' :p Pl"' r" w'b '"P'"'I"'-P l"'-"'{! LfrbnLJ' t 6-10 uj.Jwu £. 

w1b£fr• IUJIJ- UfiUU1(.Wnn1 :Pfrtmrbrfr f!.'i,lfi,UiiJnLr J'UI~brbuf!.o 

IJ-lUbiJ-w'l :Pfrtmrbrfr r.wJ'bJ' wmmp J'"" P• UUIW9""'-" t 20-50 

w'b'lwJ' w•fbtfr fn.ppt :bfriutpbpfr wz/uwww'bJ!'b '"Plfl"'-'bw1hm 

lf'"ratbln'- t:.wJ'wr P.."'-PI!. fi>PL'"P"'-" b.'b ~"'"'l"'l"'-"fr9 r.bmn: 

ll."-'"'lP J'w~bpbufr 'lru' fdw'l..,'bfl'b w1htfr '"P'"'I t umb'lJ1n'-J' 
(15-20 pnUfbp f!.bfilw9.[!"'-J'), {/>p[utp[! Ulpw'f f; ~b'[mnm1nLJ', 
ntum[r L1'"91m.J' t w1btfr '"P'"'I ( 4-7 rnutbfr e'itfdw9.f!"d) 

£. w'lblfr t:.wt.w[r· ( or1w r.'itfilw9.[!"'-" 2-3 w'b'lwJ', ufr ""'-
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~wnw~ t..nuw'i..[!m[, JJ,J p'kml/iurfu{nL{JJwJp' 10 --15 tN11q 
lf>fttu•rft Jb~ l!u.mur~muft Jburr J'w~brbuft .f.rw }t 

{.f.UisJur'iJ p'iJmb'iJuft.[mfiiJnL'iJ(! uft UIJh .[!Whur~f. t (tflm

rhrm/.), np{! mr.f.nLJ' t lf>fttmr£! t.f.w'i.UJ[IIL t..urJ'urr, J'h~ ,[!IU

nur~nLufr Jw~hrhuft .f.rw, J'h~ .f.wlr~J"''kmJ t. turtf.f.nLJ' (

tNP~ 1!
2

' 

:hftturrhrf t.f.ursJw'iJ pf.urb'iJup.f_nLfiiJnLf.(! ~Uir"tft t nrnzbl 

mwrpbr Jhfiln'J'ilhrn.f.t ihr~urJnLJ'u w4_htfr 21UUI ~ftf'IUnnt_

fiiJnt'il t umwsbL '"· If. Ufr'i.sfr £. u. II.. i'JnLpkrmfr J'hfiln'l-1!: 
{.f.IUsJ'wf. l_ntp{! mr4_nLJ t f.br.f!!.fts .f.brt. • u.J>'lfr t ntf.b~ 

'i.mJ t..fr'lr"'lfr'i.wrfMwlf.w'i. ii'i.znLJ, npfr'i. t..tulfwnm J' (- urqwqfr 

~zftnf!l brp t.fr'lrn'lfr'burJ'Mw~w'i. 6.'i.znLJ' I! J'hJ (- ut<{w'lf' 

~znft ntr/fts• w.f.UI'l.f! U~UnLJ' t zwrc/.f.h£1 'iJrur Jw.f.url/!. J'bJw 
hnLJ (- iL Jw~mnft'ithrl! [WJ'itur'itnLJ' b'itt 

:hftt•urft t.f.wsJ'w'b ft'i.mh'i.uft.[nL{iiJnL'i.[! npnz.f.mJ' (- t.h

m£.1 "'l pur'i.wd.l._n.[. 

W =Kat t/tlr~· .rz, . 
npmb'l' K-Y. "1."'2.U1rft qnrJw~frs'b (-, nr'i. [!'i.'JnL'ii4_nLJ' t ~w{u
"-"'J wJ'b'iuuJ'bJ t.wurft~ft JhJnLfiiJnL'i.frs ( d2), (!UUl W'I_JnLuurlf 
23-ftz 

I~ q 1 n L u 111 ~ 23 

Jb~ I; 
0, 13-/rs 

I( 11.5511.3511.1711.1611.071 1.0 

at-1! L.f.wsJ'w'i. .f.brft'k ~rfrm{t~UI~w'i. fr'i.mb'iiUft.[mp,m'it'it (-, 
npft JwJw'it111~ w.f.unf.p wJ'pmlt. zbf'Ul(! 'fm'it.f.nLJ' (- lf_Uifu.f.wJ 
.[fr6.w~nLJ. 

d2=d10( L3 K •. -0,29) uti'; 
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··· ctral_P wrJb.f!tbrl! pbr.f.wJ i.t 'lr ... !f>H/r 'Lr"' (tt1. 2.s P)' 
~ ~rft J'urJnLsfr~mfilturf. 'Jfr'bw ,j' frlf_li.J~UI'b 'fnrJw~sfr ( P.) urrcJ-b,e

f,br{!l ~w{u.f.wd tbrJwumfr-6.ur'bfr9• pbr.f.wt! b'i. "''llmuw~ 24-mJ't 

II. q 1 n L u w ~ 24 

J!pfr flsp-1 J!pfo fl.p-
I' CJ /u.t~l'~ J,.,uUJ/r-,1-'· CJ /u.t 1r~ i.J. 0, 114 Jwuonfo- flo 0,114 

'u/ire -bw'Le 

0 0,0179 0,1140 16 0,0111 0,0880 

2 0.0167 0,1100 18 0,0106 0,0860 

4 0.0157 0,1060 20 0,0101 0,0840 

6 0,0147 0,1020 22 0.0096 0,0816 

8 0,0139 o. 1000 24 0.0092 0,0795 

10 0,0131 0,0965 28 0,0088 0,0780 

12 0,0124 0,0935 28 0.0084 0,0758 

14 0,0117 0,0906 30 0,0081 0,0741 

thfrtmrfr L.f.wsJ' w'il clwJ w'i.w~ w.f.w'l.fr zbr~nfr LWJ'i.IUfi

Jw'i. J'hJn<fiiJnL'it(! (e) ~wrbtfr t urrururf.WJUibl wlf.w'l.fr zbp~afr 

w-&.Jr b. 'krw u~qp'bw~w'i. f.wumnL[i l"'r;, f.wpwpbrnL[il 1wJ' p k 
tw/111{wJ fr'i.~ah'i.u/t.[nL{IJwh Jbtfm{IJnLL/rst 

- H~-H .... lOOo/ e- o' 
H .. . 

"r'""'l' H ... -5i wqwqfr zbrmft pwrarn•fiiJnL'b'b t rlft'btl.. [UIJ
'iuu 9nL J' {! 

H~.-f. ' w.f.wqp zbrmfr [WJkU191UJ f.wuu.m[iJnt'i.{!, 
p.O ,M 

e=0,0143 w~-0.243, 
dth'· 

nrmh•L' d tH--e uu[wqfr 1;~•{/r•{wlb'bm l>wmft~fr urrw,f,uqfrd'b 
(- (uti'), np{! "['nzqnuf (- t..bmi.Jwl ptu'iuuatLm[' 
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'I 

rlpurhq' d2-e wt{wqfr z.hpmfr wJI/i,..,Jh6 1\wmMfr m1•wJ w• 

'ffr6L t- 1111, 

d1-wt{wqfr. '"Jbi.uuf n.[!p r..wmfrltfr mpw•f "''ffrJL t" tfu. 

d1=( L 14-0.14 K-.)d10• 

'1-phLmJe Jwnwtm_J ~ fl>frL"'I''fwJ ,r..,./!"'1' p_mpil e'h· 

'lmilhtm • •'ffrLmrfr.'l mb'l"''frn{ubln'- /,_ /f>frlmrl' t•[wi.wlnL p_nLp 
.fwm•u~wrmrbl'IL t..w.fwp: SwpwtJ•[wJ hi. 'lrbLwJ'bhpfr bp~m 

mfrufbp' lf•n.[!p /,_ .fbJ 'ffr.fw]pm{iJ/UJ.fpl t/Jn.[!p 'lfr.fw'fpnto 

fJJw•fp urutfr.urLU~J"' 'fpbilwclt! "l.wmpwumriL.f b'b 25 tflf 1\wu• 

mmfill'".fp "- 200 lftf l"'tilmfilt•u.fp mw/umwfhbpfr!J• /)uunw~fr.'l 
0.;'8 . U pwpJ.pmfiJJw'b, JfrJJu'iJ!Jfr!J 2.') UU t..bn.wt{npu'-filtw'b 

t/.r•u ('b~. 25 w): IIU '1"""''1f'nLfiJw.fp 'lrh'hwJ'hbrfrs h'b 

fr.n•fntf.~»~•ut{np 'fph'hwJ'hbp['• nrmi..[! ~wq.ft{wJ J.rj, f/>frlml'~ 
Jfrp_fr'i• ,fwunt{ ('>u•mw~nt{) urUJptf.n'l .fw'ffr""'l'"'l fl.n'lnt/.w~fr!J 
b.. -b.Jmqw•fnpn ... ,r';,bpfrs• t/..brp_frL'hbpfru t/.r1.11 wrt/."'-,r b'b !i-12 utf , 
mpwJw'fdm[ ... r;,!J.[!hp, npnil9 l'iJ'It.. ... LnLp .fw~hphue ~wq.f, ... J 

t fl>frtmrfr .fwlthrbufr 0,2-0,!JOj0-e' 

U'b6 '1frJw'1rmfiltw.fp 'fpbi.wJfr w'bs.f!hf'm_.f t.rfr -b.Lz.f~.~~'b : 
~npmum'hbpfr .fb6mfl tn'-'iil' npnzt/_nL.f t t:.bu,htwl pw'bwM...nt[' 

h= 0,25+7,85V/ ... +9,7V02 
1 

2g 2g 

U'frt_t..wmwl[wJfrL u•wpwJIIL{iltw'h 'lb"l..[!nL.f' 

V2 
h=0.25 + 9-, 

2g 

npmbq V 1., .•f! p_pfr 2"'['cl.fw'i. '"f'"''fm.fi/IL'j,'iJ t z.mnL!JhpnLJ, 

npf! ttf.ws.fw'b p_n'-l'l' mwLfw t fl>frtmrfr'i.. V 1 .. . <2JNp~, 

Vo-'i. u•/r z.wrcl.fw'i. wpw'fnLf/JnL'h[! dw~nm~b'i. fr.n'lnt/_w~fr 

( -b.ln'-'lwtf.np.f w'b) uhpilw~wi..f wun1...f V0<L5 uN fl~' 
lon'lnt/.w~wt/_np 'fpb'bwJfr w'i.s.f!hpfr eL'II\wilmp Jw~h

pbue ~wqfn ... .r t /f>frlmrfr l'';,'lf\w'i.mr ,r..,~bpbufr C0fo·e· nre 

npnz.t[m.f t 1\burl./wl pw'hwal .. nt[t . 
C=(Y!__~ /-1 ) o;, 

to~ v 2gh 
0 
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npmli'l' W -'b tt/.ws.I-L fri.mbi.ufrtJ.nLfJJnLtt t t /qp~-tfl!, 
~-t' tJwfrlUfr 'fnpJwllfr9l'· lllnr w'i.s.f!brfr f),J,r' 0,62, 
h•[' \ p_rfr -b.'hzJ w'b ~npnLUuriJhpf' 'fpb'i.wrf/r UliJ!J.[!bpnLifl 

ll.Ls.f!fr mpw.fw'ffrde ~-t•btfr ~ f!L'Im'bbt r.wt[wuwp' 

d w'h!J.[!['=40l tfu, l-e r..bn.LUt{npn'-fltm'i.L t -6./m'lwtf.npnLJ• 

'hbpfr wnw'h!J.[!'hbpfr Jfrp_h, np'i. l''i.'lm'ht{nL.f t 0,15-0,3 d'1 

zifl?_iJLUJfr'h 'f(lb'j,LUJ'j,bf'IIL, fl>frtmr1_wJ p_ntf'[' LU"IU'l_UI/fr'j, zhr• 

rnfrs 'lrb'hwJfr .fbt_ t .fw'bm.f fr.n'lnt/_~.~~1/Lbpfr t[bpl.m.f wpt[w.J

-b.li'l.[!bpfrs: (1_ws.f ... 'h P."'-l'l' fl>frtmr•fr 1_bpfr'i. .fwufrs ~wrktfr t 
r.lmw.'li.bl -b.nn.bpnt{ ~"'" J w~nur~li';, fr.nqnt{w~'hbpnt{, zlnn.hrl' 

"''" '"f'"'"UJnL.f hi. mwfr.mw~fr9• bp~w[ilwflbpfrlfrs ~.,,r bp~wfJ• 
phurn'hfrs "- urb'l"''ll'n'-J fl>frtmrfr bp~wrmfillwJp, wtf.w'l.fr Jw• 

~hpbufrs h, P'"rJ.rmfii-L tf.rw, "Pl' r.w1_wuwp t' 

h,-=(H•·e+0,2) u, 

npmbq' H •. -t wt/.w'l.fr z.hpmfr r.wummfl/nLt'il t, 
e-'iJ' wt{w'l.fr zbpmfr l"'/iJw!JJLU'j, JJsdnL{IJnL'h(!l 

thfrtmphp[' f.J.wtw[nL f),J wp p_nLp(! mpt{nLJ t '"2_tiL"' 

Jwtfr'h p_pwJpwpfr!J ~~~~.r JwJ!nLp p_rfr p_pwJpwpfrg' "'"JUfi' 
Jfrt_nsn.t/.t ~wzt{wp~p Jfrt_nsntJ. npnztJ.m.J t "'.,r,,i,p_tJ.n'l -G.l!'ht.· 

,r wi. ,r bJ,JLfl fnL'h[!, r.wz1_fr wn.'hbtnt/. P.f'fr -b.'hz.f u1'il ~npnLUIIf• 
'bbpf! fr.n'lntf.w~'"2'"rbrn,_.r, 'Jpbt ... Jm.J, "''""n'l h w.J.LU'I."'Ifr'll 
zbpmbpm.f, 

J/pw.f pLUpfr dwtf.wll' npn2t/_111..J t 2 :J/r[mpbf'[' t4.w'hu.i[nL 

r,,,r,r "I."'Z"'P ~nLu•w~bln'- ... 'i.r.pwtlbzmn~..p1m.'hfrs· 
W1r.=7,2fWX, 

npurb'l' f.l' .fb~ fl>frtmrfr Jw~hpbu'h t tf2, 

W-t' fl>frtmrfr l'iws.fwi. fr'i.mb'iwflt/_mfiltm'hl! tNp~-112, 
X-e' f/>frlmrfr l'[1119,(..,'j, rnl.n'ln'-filln<'h(! Jw.fbpnt/_ 

(X=0,067--0,083 dwll)• 

:hfrunrfr .fw~hrbue nrnzt{m.f t f)bmht"'l pw'bwal.nt[' 

f=__g___ I 

rV 
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i 
i 

' 

npmb'l' q-'iJ tf>frtmrfr tupmw•fr"'l"'~whn'-fiiJnLhh I; tf3jcJwtf, 
V -h f/>frLmrJ'wh t.wzqwp~wJfrh wpwqn'-fiJJnLhh I; tlfdwll, 
j-i, qnpdw~f'.'l J;, "PI! t.wzqfr I; wn'iJmJ' Ef>frLmrtfw'iJ 

"'I'"' If"' {tl Jwh frlh ym J' I! f/> frL mpbpfr 'P".f!f' filqfr 

rlmJ' tuhw~. hpiJn'- f/>I•Lmrhrf. '1-b"l.f.!m J' 1 =0,67, 
bpb.f! f!.frlmrbrfr '1-b"l.f.!"LJ' r=0,89t 

lfL/1 fi.frLmrfr J'mltht'buft J'bdmfiJJnLh[! mwmwhqmJ' 1; 

l_tuut J'/u) uwC.J'mhhh[IIILJ'. 'P".f!f' /,_ J'fri!frh tupmw'J-p"'[W~whiiL

{tl/'"'fp J'w.(!pJ'wh Jf111J1Uhhbpm.J'' 10-20 tf 2 , J'b,} W[IUIW

'J-f'"'[IU~tuhnL{tiJwJ'p J'w.[!pJ'uth 1/w/withb[mLJ'' J'fr'iJt"- 100 tf2t 

~(If J'w.(!ptJ utb ~WjWhh/ipnuf, •1>/>tutpbpfr f.bp(il W~uth wh[uw

.Jrtuh tuz[uwmwh.[!h w"lwt.nqLL"'- 'b"lwmutl[nq f/>[•LmrLrfr (ilpq'iJ 

[!h'J-nLhmJ' hh bp~uwpy n 1. "I'"~WIII 

ll.rw'l f/>!•L"'l'brr wqbLfr .f!"'t 80-u,f!w zutC.wqnpJJ', .. 'iJ 

[!h(ilwy.(!IIL,j' J'b(t hr~rnLJ' /,_ WfUIWuWC.J'whmJ' zwm f.bmw

'l_nlnn'[hbp qpw'[qb[ b'b Ef>frtmrbrfr tuz[uwwwh.[![! pwpb1wq_b1m, 

~wnmy•{wd.[!'bhp[! ~wmwrbl"'lf"r.Jbln'- C.wpybpnqt Uw~wl'b 

J'p'iJ1_J. 50-tu~w'iJ [ilqw~w'iJ'iJbp'iJ 'l'l'"lf wr'll"'-h.f!f 1_b'iJ C.wnbl' 

lJ'p'iJ1_J. qbJ'2fh dwJ'whtu~hbp[! zwm utb'[bpnLJ' f_f'f f/>fimpJ'w'iJ 

t.wz•futp~wJph wpmqm{JJn'-'b'b [!h'J-mhmJ' l;p'b 4-5 tfJdwu, 
p'iJ1_"/bu [!h'J-IILht[m ,j' l;p 60-70 UIWf'fr WllWf_l ll.nw£_wp~qw,} 

J'bfiln'lhbp'b w'bf.pmd-bzm wr'l-1"'-'b.[! 1_/;p'b mwlfru, pwywuw

ltwh ut'l'lb9t1Lfi!JnLh /;ph (iln'[hnLJ' Ef>frturpqwJ lf'f r{pwl lJ.,ff.. 

rJ.~wJJ. U'fmyJwl 'tmC.w'bq'bbt•fr flHtuqn .f!"''l'".f!fr lf'P J'w.f!l!l'' 

J'w'b ~w/utiJn,_J' ~wutwpwJ C.bmwqnmnLfiJJnL'hhbppy C.bmn [/>frlmp 

J'wh "'l""lfmfiJJwh pwpdp J'bJnLfiJJwh bh C.wubl (11,5 tf/dmtf 
l"'-1'1! J'whpwt;_hfrh ,fzw~blnq ('iJwfu.f!w'b tf>J.tmpmJ'l!) /, wqwqj 

wqb[p funpnp C.wmp~hbph oqmwqnpdblnqt 

ll'hr br~rn,_J' umb'ldbt L'iJ 'bnp mJ."Ifr wpwq tf>frtmrbr 

npmb'l tf>rtmrJ'w'b wpwqiiLfiJJnt'h(! 2,5-3 "- wqblr Ulh,uu 

'lbptuqw'iJymJ' I; unqnpw~w'b wrw'l Ef>frtmrbrJ. Ef>frLmrJw'l. 

J'bdm-fiJJnth[!l 

u.l'l"lfufr wpwq f!.frlmrbrr9 b'b qbnfr'h d-wJ'tu'bw~hbp[! 

uutb'[_dwJ br~zbrmwhp /, 11.'1/o mr"lfr tf>rtmrbrl!' 

l; r ~ 2. b r m LU t" f/> "l Ul r b r I! umb'[JqbL b'b ~a~.."'llfbn~ 
l.,wJ'wJ'fr•nfilb'bwltwh qf•mwC.butW'[_nmw~w'b fr'bumfrwmmmJ' £. 

132 

w(''fbi, ~frrwnqmJ' b'b llnuHw!fr• '~fr"-r• •(nllf"'ll''"'l-f t.. .. wu 

pw'[_W.(!hbpfr J'w.(!JIJ'ru'iJ ~Wjuthbbpt1LJ'I li.JII qfl"'f'brm.J' 

tf>frtmtrn'l wqwqwJph zbrml! .Jrnfuwt•frht[mJ' I;. hr~"'- zbrmm{· 

,,nnpp'h zbpmtnJ' (0,:> -0,6 II C.utuwmftllmJ'p) 19qmJ' I; 

o,5-1,2 utf t.wwMZ.brfr mrwJ'w7 umf wqtu'[_, nrr 1.rw 

(0,4-0,5 tf f.wumn~_[iiJwJ'p) 0,8--1.8 tfu f.wmp~'iJbrfr mpw

J'wqdnq J'whptuyptuJ, L'{tuywd tu'i•m['"'9f•ut: U.qtuqfr /,_ wh-

UJf''"9fU1f mwpwu•buut~"'fiiJwh qnpdw~py[! (K~.= clso) "Ibm.[! 
dlO 

I; Lfhp 1,3-1,5 uwC.J'tu'iJ'bbpm.J'I 

hr~zbrmw'bfr ·~frlmrbrn,_J' lf'f Jlq_ h'lwJ t1,_,,,,1w 1 J'u.tu

'bfr~'bbrJ.• 'hJn'-(tlbpp "lwC.litm- trLhtu~mfilt"'-'i'i!' umfnl'ut~w'b '"l'wlf 

tf>rtmrhrfr C.wJ'bJ'wwm[tiJwJ',,, 2-2,5 w'bqwJ' wqblr J;, 

npnqt.bm£ J'w.[!p•fn'l £_11Lp[! ultqr~n,_J' w'byhmJ' I; pmznr C.wmp

~wqn(' whmpwypmfr zbrmr J'pf_nq, npmb'l "l"'r..q_,,_J' I; tfwu

tM'hhrr C.frJ'htu~ut'b ""',_,!!, :hfr1mr1.1,,_ "'1'"''1"'-[iiJ"'-'iJt l!t.1m

'iJm.J' b'it 10 tf /dmu' fru~ ~wr6.utml,_ wz/uutllruth.[!/r d-utJ' m'bw~, 

J'fr'iJt_J. 12 tfjdtu1.f, '"l"f'b.[!'b J'umtu•fnt'"'"l!w 2 ut'b'l"'J' wqb1p, 

.[!,_,,i, unqnput4wh "'P"'lf lpfrLmpbpmJ'. [qutyJ'uth mh.n'lmfilln'-~'1! 

6-7 1'""1" l;t /.qmyJ'w'b JutJ'm'but~ tf>rtmrn'l zbrmht·fr t.w

mfrfilhrl! nrnz Jutpnq fumnhqtr<J' b'b pptup C.bm, uw~wl'b 

L1."'9"'-J'h utqwputLL"'-9 C.bwn t.wmfr~'bhpfr mbuut~wputp ~ZP"-

'bhpp UIIU(tpbpn'-filjut'b z'bnpC.frq 'J-UiuutqnpnLJ' b'iJ [!IIUI zhrmhpf• 

Jw'bp •uqutqutJp'b C.utmH'iJbp[! 'iJbp.[!£,,_,)', pu~ pbftl"- uthmptu

ypmfr f.utmfr~'bbp[!' i(bp£,,_,)', /.qwyJ'w'b JutJ'ut'but~ lpftlurpn'f 

zbrml! L'"t'bw'bmJ' I; 500Jo-nqt 

Pwyp '"1'1 utnwif.LL"'-fi!Jm'bhbppy. t{Lf'f'b [unznt' C.utmfr

~utjp'b ut'bmputyfrmwlfr'b zbrmr ;_hnpt.fr•l 'bput J'utl[bpbup qput 

[trpm filw'fu•h(il, J'b,} 'lfrJ' w'lrm{tl/"'-h 1.fr wnut£_tu'btnJ', J.'bt"lbu 

""qnpw~w'iJ wpw'f lf>PL'-"rbptnJ': ~frt "l'l'""l' lrbrl! ~wrhif 
I; why~wyhbl "'/" lf>frL'-"r""-' wnwhy 'bwfu'bw~ut'b U[wpqby

J'wi,, mumfr hr~zhrmwhp f/>frlmrhrc lf'f "'".f!f',j',_,iJ "lrw~
utp~wl"'-" L"'J'b ~ppwllnt{iJJnth ~umw'bw'b: 

'InJ'nLhW[ mhmbum.ftltw'b W~IUifbJpwjp lfflniii~W'iJ wzfuw

LIIn'['hhr ?-, l/', ll'phyp £ u. u., ~nt_pbpmfr WILWf_utp~w,} b r ~

r.. n u .[! w 'b p 1J. lJ /o m p "I p f/>frL'-"Pf uttLw'bd.'bwf.wut~nt {tltm'bh 
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II 

LUJL t, nr Jw.pp</n'l t.rP i0-8ffJ!o~l! :Phmro[mJ t 'bbpJ.!hfos• 

tt:J:..!ht. qm'b</..,Jf J'wu'itM'iJbpf! f/n'l_'ltbtn</ funznr f.wurp~wJp'it 
zltrurltpmJ', puy~· ~ o{bpltp9 'bbpJ.!h f/>fotmr•fm.J' I; trP J'pLUj'i. 
ao-200fo-e 

IJpl(.nuJ.!w'ltp ll.ltlu wfo"'P lpfrl 111pp (';,~. 26) t.pJ'tw~wb 
m"'rrbr'b b'b' br~LU{Jpburn'iJb nb'lbrof_nLLUff! ( umufrl! ), fun'lno{w

+wJft'it pwclw'ltwpwp gw'iJ9l! (6 ). fvn'lm{LU~w1pt 'fpb'iJwtfe (7), 
lfrLwrn'l LJn'-fll!• ~n"fphwJp'b t.bpwf!, L<i"'sJ'w'b f:.nnbrl! (3)• 

t.wo{w,eJw'b 'lf'"fW'b[! £. fvn'ln</wfitbpfr IlL tj.UJ~w'b'iJbpfr upu

urbJ l!' ~wuuu'twqJ ntJ nL'I'l_LUb~JnLhw~iL nbqbpqn• wpp f.LUmLU~p 
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•trw l9""' J t ~""'"{;." umnpfiJ zbr"'l! ? ,5- 10 £. wo[h[p ulf 
t, 111 um mf' I"'J P· t.wmp~i.hrp m £""" "''tPdf! 3-8 tf tf b l/,lu 

z',pmp •1£uu 'froJmj t '""'lnoJw~wJpb f'Uidwbwpu•r 9"' .... !11!• 

np(! 'bJwiJ t llno/_nt•IU~m'b •dpw'f fPPL"'t'hpp pm'lnoj_wltwJ"b 

'1/'bbw<lp'lt, "'/"P'i,J.!'i, P'"'L~•uswJ t JPp_piJ J ... utiLJ 'li'oJwJ 

J',u'lfrumpwf fun'lnoJu•~P9 /, 'bpwb , 'l'l'uf.u,lw9 wwp•fwJ, JbJ 

f'•/m[ w'bsJ.!hpmf fun'lnoJw~wJpb 6.1""lw•fnpm.J''ftl,t'P9' U.iJ9~ 
J.!bpp urpwJ'w'lpJ'lt l~'lt'fnLbm.J' h 'b .10-1:; tftf, [!'lt'ff)wi.mp 

J'w~bphuf! ~w'lJ'mJ' t" lpfrtu•r/r J'w~hphup 0,21)-0,.'10°/0~1!' tilm
'l'"o[npmJ''ldspp f.b"wo[npm[il I"' 'Itt f!'b'fm-bt{m J' t" 200-300 tftf, 
,,,~ mrwJ'w,.foJe' 5o- 1oo uu, llmnrfot zbr"'P· ptl"'b" r;,,t.._ 

bfW •lrw 'fr.fwJ ('WdWbUI('Uif sw'ft9p .frw lfJoJIILJ' t- ~n"fpf:.p 

.fbpfr'b zbrme' 7,5-10 " wo{b[p uu f.wuutm[riJwJ'p: 1_u,np~

'bbpp "'r"'""''lPJl! B- 1o uJ t-• 
Puul ... 'bwr1Uf1 sw'bsf! JwllWJ"'-" t JwJ.!rJ ... ·t b'b[Jw~ru, 

pbl_"f!'u 'bwl.. lfofrturrf! toJwilwtnr- p_mpf! Jwu"''-9hl'''- t:.wJwp, 

l!b'f np,,_J' 2."'l'l! "'bm./! t" "'i"/P u•J'pnn rfwllbt.lmnof_, f.w

o[wuwrwlw•/r: flJU b"fUIUIW~nq /;(tpbJ'i, ~n"fp6.utJpb t_hpm{! 

'fl'q_,,_,r (- mwfumw~Jw 9"'b,'lp o[pw: PwJ-u.~'i.wi'wl' 9"'b9P9 

'f"'l'" hltu.tl . 2."'-[''it tnbb'bn,_J' t" ""l"'"' ' -"t.nppqn'bwl1w'i. Jw~b
phu, /, t:,!.;,,£.wpwp tl'P zwpcln'-JI! ~wurwl"["ul t lfoPL"'l'P 

wJ'pn'l2. Jw~hphuno{l 

ltn"'p6.fr t."r"'P oJrw L9oJ"'-" t- ~oJwrsb wtfw'l' 130-1!)0 uu 
t:.wummfJJ'uJ'p, r:.u.~mp~'bhrfr 0,4-1,5 tf1f "'l"'"fw'lJm/_, ~~

ufiJJ.!'b J'w'lhl'IL9 f)hwn lb'i, oqmLUqnpJ•fmJ' uu/_LUqp 0,4 U_!f~frg 

'P"J.!r t... 1J; iiu-fr9 J4J t. ... mH'bhr• ll</w'lfr zhrmfo Jb1 ,r w~ 
~hphup9 50-:-60 utf 9"',), J'pJ'Jw'bsfo9li0-60 utf r.Jm. ... of_npmflJ~»b 

</rLU 'f('</IILJ' h'b 'fpb'bwJwJfr'b fvn'ln</LU~"hbp: '1-l'b'ltt»JLUJf'b fvn'ln

of_LU~bbpf! Jumwi"'-J' b'it lf>J.tu•pqwd-, JLUJ.!"'-l' 'f.11t['f! f/>J.iu•r"'lUJ</w~ 

'f111Jp'b zbpmfr9l!t'ln'-'bhtm, mb'lUJfuf,bt"'-1.. lf>Pt"'I'P </brJr'h J wufr 
{t/IUsJ'w'iJ 2.11Lff! JlUUJUI~IU('W('U[~IL f)LUJ'UI[Il u.,'f 'ft"flUUILU~no[ ~wpb• 

LP { O'fUILU'fnpJbtwupns6J'b'ltu•Jw ~wJ "ilwumJw,uwlP9 "f:LUur~ 

pwumtfLUJ fun'lnof_LU~thr, npnt9 </r'-" LUp</n,_J' b'ii O,i) . U.lf-:P9 

'""./.!(' [WJ'biiLfljwJ'p hb'l_J.!,('• ~wph[p I; OlfUIUIIfnpcJ/s[ 'iiw£.. 

w'b9J.!brn</ wupngbJb'iJml"' fvn'lnqw~'bbr, npn'b9 </rLU •/r'-"
{tlwfl</nLJ t fUILIJnLhb 91Ub9> phJ."fbU fun'J.no{w~LU</nr 2.rt:.np~ 
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tbrJr /f~JrtutpbfmLJ'l :hJrtmrt/spJr npn2_ ~WttNLy</wiJ.p'bbrnLJ' 
(t~. 26 p) '1-rb'bwd-wJfr'b fuu'lntfwfitbrl! Jf.wot/mJ M, L1,~w[ilp£u,n'bb· 0/l U lwJ'bmftiJ,.fl' cii'UJ"''bJr t:.bm: 

O '.w6&~~/u '1-t'h'bwd w JJr'b /t~nc[m/w~'ithi'/r.tl •//; I'L f.tl'/tnJ 1; 
d-0,6 tlu utpwJw'IJrcJ m'bhyn'[ t:.tUwp~tb1,,/ Jw'br wtfwq, 

pu~ /u 11 '[ntjm~'bbrfro 'bbp.plt' unj!JL/r /uttznr t:,,.,,Jtfuu
1
mq 

(0,6-1,5 tflf) wtfultfl :JJ/t[Utpfi-fnt ft"JUIIIIW/fnt/ £"'/'[! "'/'""' ,f 

I; '>bml..lwl ywl''f"t/· U["'f'l'ur•u'i{,f.9 ftb'bmrn'hm'tw'b p_rw'ity.pnt/. 

~wJ /un'lntfw~nq utpt/m_J (- 0. \w'b'f"'-!.'ll! ('it~. 26 w), "fiUd.~ 
•tJrs 

1

/"'J!I' Jwne t:.nu,nJ' t 2 '""'Lnt/w~n,f ( tut/wqf• Jhp_ t/hrL-
1/rs tf.Jriutp1bl 11L f.wJwr), Jtult JLJ Jwul!' 4,5 L.. 6 funttn-

1w~'bbrnt/ (tbr.e"fr.'l :P/rtmrtfLt•tt t:.w,fwr): ·~L.1,f,Jr9 £. tb1,~ 
.ehJrs ~"""'l l/Jh"'l'1u,J 2Pbl'l! f.wtJw.pq,.J h'it 'lrb'bwrlwJJt'b 

Sut"iisJr (7) Jhl., fru~ 'ut,mL'lf'B (8) /um1nqw'twzwrmt/' Jw
.J!"'-P F..rJr uwJ pwpfr JhF_: 

tbJrturrl! Lt/w'bw[nL 'i.Ufwurw~m/ t:.wJ w"'wmwu/uw'b pw

~ut'b'bbp[! ~wp'fw1nt'hln1 F_ntp(! urrtfmJ f- t.bm£.Jwi ~wr'lntf: 
• ll.Jb'i.Jrs UltlUIF_ 9, 10 /un'[nqw~'bbpnt/ f_IILf(! Jb~ pnUfhft (!t

flwsJ!ntJ mp1n<J t 'Jpb'bwd-wJJt'b Sui'bsJr Jbl.' wtfwqJt tfbrftt 

;_bptn(! +furhs"itb[nL t.wJ'wpt {tfwsJ'wt pbtnbbuptjm{dJtiL'h(! 

Lft'ilntJ t 6-8 1Np~ u2
: IJ.J'bntt.burl.t Lt/wsJwt l"'fl! 5-6 

rn~~tbJr f!'hfdws.enLJ (9), (5) fun'ln1wfithrn114-16 !/llp~ tf2 
p'i.ur£'i,ufttfnLfdJwJp mptfmJ' /; pwrfw'hwpwp sw'haJr Jbt_' 

'hhp.pbfts wJpn'lt. :Phmrl! Ltfw'bwlm r..wJwpt ll.J'I d-wJw'bwq 

'JpbbwrfJr J'ht. 'bm (iJUf/iU mptftnJ t t_nLf \ WbS.j!bp(! pw9 UfW

f;J,fnL "hutwmw~nt/t (tfwg.fwt dwJw'bw~ r..bn.wstfn'l p_n<p[! fPJrLu
1

-

r/ts Ls1nLJ' t 6.nnhrJr (3 ), ftu~ WJ'burh'l/.9 'lr~~tw'bJr Jbl. "

{11) fvu'ln1w~wzwrnt[ LstfnLJ ftn J"L'[IIL Jbp_t (tfwsmJ l! ~w
urwrtfnuf t WJil,ewt J wJ w'i. w~, J'Jr'btl.t bnn.brJr Jbp_ LSt/.Jr 

JwJ!"Lf F_nLp, 'lrw'hfts t.bmn 'lw'lwrbs'itn,_J' bt pwd-w'bwrwr 

$Wb9Jrb (6) t_irLf Jwmw~wrwrbf(! f.t 1-2 f"Ufb wt[b[ius'itmJ 

bt'1rbtwd-wJJt'b sw'bsJtfl urptfn'l F..rft .ew'bwql!'(10-12tfllp~ tf2) 
ut'its,ebrl! L1w'hw[nL f)wJwp: 

Unqnpw~w'b wrw'l :PhmrbrnLJ :Phmrtfn'l F..r/r l.t :Ph

"'r/r L1w sJ'wt t.rJr ;_wpdJwt "''l'l"'fJJnt'btbrl! mwppbr b'b· 

fhmr1"'1. ( Jw.ert/n'[) t."'rl! zwrdt[ntJ t 1"r"Jra 'ithr.J!k· Jruy 
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f1wstfwb f:.tudwf' . mrt/.n'[ f_nt p[!' f.wywnwq "'-'l'[ntfiJwJ'p, WJ

up'it.pb ilbr.p!tf..'l t/.brL I U.'llu Ul""'" :PfrLmrbrnLJ Jt'bz"lbu :PJtL~ 
"'l!rJm'b (l!'P J'L.J Jwul!)• wt'b"lhu I;[ Lt/.wyJut'i.t l"'Pl! ;_wpd

,,,.J I; 'i.tbi'.P''"!J t/.bt,lt: Wilu mfr"lft :Pfrlmrbrfr f[UIILIIL,'I1wJ.el! 

t;'bwt•"'t/.nrmftiJ"'t I; mwlfru /PfrLu'I'J'w'b t.wzt[wpfJwJp'h u'l'"': 

'l"'l"l"'-tt l!'b'llllbb[ 12 ujdwtf, ""'' ~wr6.wml.t m2.f11tutnw'bJ!fr 
,,_~.;Ufl!"' J' J'ft'bzb. 1S ujdwtf, "I'P ;_'hnf•t;/rt/. ~wrbtft I; 2 w'b'lwJ 

"l'u/1wub,'ltL1 :Pfrlmrhr/t Jw~h[•huc· 'l"l'J"'l wp•u'l /PhmrbrJr 

tfhrw~UIILIII. ,IJJIU'it zbnt•'>Jtt/ J:,'iJwrwt/nr t brfflll- w'it'fwd IU""l"'9• 

'iJ/,[ /PhmrUflft WJ'LirlU'Jf'N'[IU~IU'bnt{JJIILb(!: 

U.'llu urJr~~t/r :Pfrtmrbt'P filbpnt{djnt'b'b WJ'h (-, nr uwr.ew

•fnrm.J'tbrl! ;_wm b'b /., 'ld-tf.wr t wz/muurw'h.ptbrt'it wqmn

J' 111 w u•,'J'hli[: 

/1 n Uf UJ Ul f; W tn, ~ :p " [Ill f b f'l llrutiU'f/'W~Wb ,f.t UIJl 

~IUfiiJUIUI~tbrf. t:.wJwr O'flnW'fltfdlfn'f f_11Lf(! t.w~w/u Ufhut,e zlr 

tft'itnLJ w1'b"lb" Ufwr'lbstbl, Jt'hz"lbu futlblm. F.."'-Pl!' ~I'IUffruJr 
'lbUf.pbrmJ (bpp Uf'l.tnnpnt{JJnt'h(! tfrnJ!f' (- 300 UCf ii} UfWf

qby.fw'it t:.wJwr, umw'bs 2.f'P 'bwfu'bw~w'b J;_w~Jwt, ~wpb[Jr 

I; OlfUILU'fnpJbl, wlu"lbu ~nl_qwJ, ~n"lu"ut:.wmM lf/rimrbrl!• 

nrmb'f l/Jhutf'd<u'h Ulf'UI'flllfdJnt.b(! (dnLJlWutrtfllllf t J'Jr'htf.t 

10-15 u/dmu: u.,u :Pftlmrbrl! ~nt1m.J bt ~nUfmwr..wmfr~· 
nrntft:.bmlt lffrLmrn'l 'hJmfilp t:.wUIH'bbt'ft JfrF..fr'it JbJ,,_fltm'hl! 

tft'bm .. J I; 1-2,5 u'tf It wtfbt/u U.JuUffruJr "lw JU w'b'bbp,nJ 

ru'i.r..rwdb;_m t Lfr'bmJ wqblws'i.hl /Pftlm/'n'l ;_brmfr JhJnL

fiJm'h(! (t!Jr'ht"- 1,5-3 u)r :hfrLmrn'l Jfrl.wtf.wlr b'b r....,t,Jr
uw'it~~tJ ~t[wpsb wt/.UI'l.(! ~wJ wbmrwspllt[!l 'lwfuJUI[ bJnL

{tlbp(! UfWt:.t/.ntJ' /,'j, Ill_ .!Jrwt'h tfbrfr'b zbptnbrm.J, WJLh wJ'

pnrzt q,JrtmrJr t:.wumntfJJwJ'p: fllwt:.n'l zhpmt ~~t'bhtmJ t 'frn.er 

f.wumm.(J Jut'b ~wJ P"L"rnt[Jt'b l/r tJr'bmtlt 

,2['" zl•rm/r t;wummfdJntb(! /P/r[tnpn'( 2brutfr t[pw (!'h'JnL

'itnttf bt 1-1,lj tf1 O.tf.,u'll! L9t,nJ' b'b 'lrb'bwdwtft'h l>wmw~Jt 
1rw, nl'"'b'l 10-1J utf r..hnwtfnrmfrltw'h 1rw (fi>Jtl'nrfr 1 .}!tf 
J'w~bpbufr t/.rtU' 45-100 t:.ww} mb'lw'lf"LJ bt ~ntwaL [ilw

uw~fr~'bbr: •J.I.r2.frt'bbr/t tbr,e!t..Jr J'wumJ Jftws'bmJ ht 
20-25 utf bpywpn<fllwJ'p fun'lntfw~, np/1 t/rw mt,,_J bt 
1-1,5 UU [WJbnt{JjwJp f.t 50-100 Utf hp~wrnrfJJwJp £.b'[-

J37 



Hbr, Ufrl.l\wmw~wJfb mwpw6mfJJwiJ pwpApnLfiJ"'bf! 0,5 

dbmrfrs wr{J.Lft t"t llpp__t.wurw~WJpb UlwpwtJmf:IJnL'iJ ufr'iJJ.fnL 

'lb"'-1!"'-'1 fi/wuw~Jr~'bbp'b wJI'"'9'bnul b'b f/>frLmrfr 1\wmw~Jr 
rf.rw mbrzw'lrrf.wtJ fumLnrf.w~wrf.nr pwJwiJwrwr• sw'bsfr (fun~ 
rznr{wllwrf.nr 'lrb'bwJfr) rf.rw' IJ.1u f/>frlurr!Jrfr Lrf.wsJw'b 1\wJwr 

"fwl\w'bfr{mJ t" Jb,J .pwbw~nL{tl /"',/ p l"'P' D'wfuurf.ml p_pfr 

.pw'bw~l! "'w~wubs'bbl"L 'b"'wmw~nr( olfurw'tnromJ b'b 'bwl.. 

ubrzJr{wJ o'l' {r{wyJw'b 1\wJwr o'll! J.. p_nLrf! ltwrbLfr t" urwl 

mwppbp }IU+nrf. k ml.nrzm{JJwJp. u~'/.pnLJ' Jb~~J.f~IIL pn"fbp 

f!bf:lws.pmJ UIWfpU bb 6-8 1/tlr~ 2_nLr' Jb~ U2 dw~brbufr 
rf.rw wrf.w'll! •/r/z•rhs'bbl'" 1\wJwr ( npnt_ 'lb"f.pbpmJ •frlurbsJw'b 
f\wJwr OlfUIWlfnpJ11Ld bb OIJ)I ll.JiJULf\burJ.. 4-J pn"fbfr f!iJ~ 

f1w9.f!."'" 1 u2 Jw~brbufr '/rru mwlf•u /,'b 20-2iit/tlP~ o'l b. 

3-4 tNr~ t"' r' -I.J.niJ,~w-& ""'.f!r" w-& t.wJwr i.r~"' r""'bfr l!iJ~ 
f.Jws.pnLJ' mwlfru b'b 2_nLr' 8t/tlp~ u2Lrf.wsJwiJfr'bmb'bufrr{m{JJwJ'pt 

0'1/! m '"lP" b'b iJbpJ!J..fr JwunLJ'' 1\wmm~ funrznr(w~nr(, npfr 

rf.rw 'liJnLJ' b'b J'fr .pw'bfr funrznr{ru~wJfr'b ~wiJ't'bw~iJbpt .'ilnLrf! 

mwlfru b'b J'frp_l\wmMwJfr'b m~pwJmflJwb Jb2_, 'iruLJb"'bu fun~ 
rznr(w~nr{t 

zl b 2_ n L ,/ IU I fr b f/> fr l Ul r J. r b frrb'bsfrs 'bbr~WJW9~ 
'bnrJ b'b +w~ •uwiJwAJ.., "'"'l"'wurb nhqbpr(mwr'bbr, npmbrz 

Lsrf.wtl t" Lfr'bnLJ' f/>frlmrnrz 'i.Jmf.Jl!' :.bfrLmrhL"L l.'bflw~w l.'nrl! 

mpr(mJ t" "'"J'"'fr uurbrztlutJ ~iJ;Jw'b mwll' 11.1'1 6.'11t_md[! 

"'bm.p t" pwrf.wrwrfr, "r"'h"'I.P f"Lt'f! f/>['Lmrrf.blnL9 1\bmn 
t...;u'bfr u"'wuJw'b r{wJrl!' "'wl\n?_ t_brm lfr ~hpwnr{uLJ't :.bfrtmrfr 

f\wmw~fr 4.rw UfiUUrfiUUUiirLJ b'iJ 'ffbbiUdwJpiJ 9wb91 .'Jlpfr 

6.'b;_J"''b ~npnLurn'bbrfr J'bJm[tl JnLb[! f/>frLmrm ,/ 1\wu'lltiLJ t" 
JJr'b}_IL 10 Jbmp/rt · :.bftlmrl! ~wrblfr t" Lrf."''bwl p_pnr{ /, o'lnrf.t 

d'bt_mdwJJrb f/>frlmpbf'f! 'llm[iJ uwp.[!"'r(npnLJ'bbriJ m'i.J.'b, . pb}

nr n2_ 6.'bt_m dWJpb' piJ.p'iJwf>nuw[pb f/>frlrnrbpf!1 tbr~wJnLdU 
o·lmwlfnr'Jrf.nrz mrzrzwAfr'f 6.'bt_nLd1UJpb f/>frlmrbrfr urpwJw'fpJ[! 

1\wubnLJ' t" 3 Jbmrfr' UhtJ ""'.[!I'Jw'b ~wlw'b'bbrmJ, brp 

dwdWJpb Jwfuuf! J'bJ t 300-400 Ua~fr9• ~IUpbfp ~ OlfUIW

lf"fJJ.l 1\ni'P'l"'b"'~wiJ 6.iJt_mJwJfr'b f/>frlmrbr' 

zfiJt_nLJwJJr'b f/>frtu,rbrf! "'wmrwummJ b'b 't"I'J"'r"''b~ 
"bbrnLJ, wl.bnbru "'l'"'"''lrrf.mJ b'b br~t.nu.pwiJfr IJ.'IIo infr"'J 
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""1'/waJr, 6.'bt_mdwJJr'b f/>frlmrbr' 1030-3040 u\1' mpwJw

'lonr{ J.. 3iiOJ --iiOiiU tf,f pwp.l riiL{tiJwJp, fr'bt"'hu 'iJ.,J.. 1\nl'fr

'l"<;,,fiw'il f.'i'2"ufmtfr'it f/>frLmrbl'' 3 tJ mpwJwlfJnr(, J'Jr'btl.. 

JtJ ti Lr~"'''"' '"'"'"'" . . 
Gf'P 2_f'P "l'wftJr ( 1\wml/w"'hu {J wr(rw'bsfr~m{i Jutb) 'b~wm-

J'mJ'p JLJ "'wl\wiJ2_ z./r 'bhp~wJwsr{nLJ, ~wrblfr t" o'tm'"'l"r

,)l,l <r, ?,. tJr~Jrf/>ni'"'IP ~nrzJfrs wuwl.wf•~wJ 11J.rwrw't ~l!'b
; ""J'"'Jfr'b fi>frL"'I'l! I npurbrz f/>frLmrJw'b wrw'tmP JnLbf! ~wrnrz 
t f.uwbbf JJr'bzl.. :!.J -SU-100 ujdwtf.t 'J.bpwf'w'f f/>frlmt'f! 

ltwrbLJr t" olfmwlfnpJbl friJz."'bu 'bwfrriJw~w'b ~nwlfm lJw'b 'IJ."l

.J!IlLU, utJ'b"'bu t"l w1LwiJ9 ~nwlf"LLJw'bt Ubmwrzlw lflw'bwAJ.. 

''b'lbrr(nL~rfr Jbp_ Ls'bnLJ biJ wrf.w'l. (45 ul! C.wuu,ILfiJwJp} 

IL. ''""'fr6. (30 utf 1\mui#IIILPJutdp)t 

, ., b Ul IU ~ Ul LU J Jr b "fLU r '1. fr l_ b ('iJ~, 27) frrb'bfrs "bbr

~W[LUSbnLd t 'bnr "'P"'fr fi>frL"'I'' "1'1! ~wmwrnLJ t" nbw~
s/•wJJr ~WdbputJJr> U[LIIf'I.LIIrWb/r k /f>frlurrfr /f>nLb~sfrw'bbrf!l 
1
1wlluL,tpfwJ.e'b wnwp_wp~r{wtJ t" lf, 'Jo , lflwJij.frLnr{Jr w'br(wiJ ~~~
J'"' 'bwl m'bmbuuL{JJ"'iJ w~w'lbJfrwtfr ~nrzJfr9' 11n'burw~mw Jfr'b 

"fWt''lPlf! bdwb t- utput'f tf.frturrfrt br~w(Jpburnbb nb'/./zpr{m

utr t. nrmbrz 1\wmw~Jr rf.rw l9rf.mJ t "!"'"""' ~n"'fr6utJfr'b 
zbrur' 0,4 tf pwpApnLfiJwJp, 1\wmM'bl.rJr 2-32 JJ mrw

J' w't6nr(t IJ.I'I t_brmfr Jbp_ mb'lw'lrrf.mJ t" /un'lnrf.w~wlfr'b Jw

~nm~b'b P"'tfr•frt sw'~~se' 'fwt.nrz t_brmfr rf.rw Lsrf.nLJ t- tf.Jrr 
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mpn'f w4_wqw Jf,'iJ zbrmc' 2 u pwp3.pm-{J JmJ' p • t:.wwfrfilht•J· 

0,5-2 tfu urpwJ'w'lJ,<f: 4mmfrfiJbrfr "'l'wJ'w'lfrJI! 'hbp.ebfr!J 

4_br"- P".J!rw'huLJ' 1;: 

If "'.J!l'J' w'b b'h{il w~w p_m.pf! { 3} fun'l.m{tu~nq mt•4_ nLJ' t 

purJw'hmrwt• gw'h,gfr ,fl,p_ , npmb'lfr.'l 'l"<t'" 'l"'l""- pwp3.pw

'iJ,tLJ' I; tf.br"-· p_pfr J'bp_ b'lwJ J'wu'bfr~'hbrl!• fwfilfrt'hbpf! f'n'l 

'hhtntf. umnrf•'h funznr t:.wmfrltwJfr'h ,ffrp_•utf.•uJpmJ't '}-, ru '1"'

tmf w4_wqwJfr'h zbt'"'P9 • p_ntpf! L9tfnLJ' I; f.nnbrf• • wJ'il"'b'lfr9 
'lf"fw'bfr J'hp_, npmb'lfr9 (1) {un'lmfwltn4_ t:.bnwyq~~tJ' I; J'w.J!IILf i 
ppfr p_pwJ'pwpfr J'hp_: fTiwrtzfrtfr J'bp_ p_n<pf! mptf.mJ' I; ~nw'fn<- ; 
tnLJ'fry t:.hmn: 

:hfrturpJ'w'iJ WfWCf."L{rJJIIL'iJf! ~wqJ'mJ' I; 3-/) t.f'jdWUI 

f!Jwptzfrtl! t4_w'itwl"L t:.w.!tup p_u<rf! mp•{,<J' I; 13-15 tfll.p~ tf2 

fr'itmb'it , fr4_m(iiJwJ'p. 7-8 f"Uf"fr c'it[clws.J!"'" (4 ) fun'ln4_w~m/. 
b t:.bnwyqn<J' I; (2) Jun'lnqw~n4_. t4_w'itwtnL rlwJ'w'itw~ wqwqfr 

zbputf! [IUJ'iJw'iJnLJ' I; 2;')--300f0-n4_1 'ln'itmut~UiutJfr'it Uf"'rtzfrlf! 

~frttwnbt"< '1/:Uf.J!"LJ' ltw"n<s4_wJ.e'ithpfr t_wfbrf! Uf.W~wum. J' b'il 

3-4 w'ir'lwJ': Uw~wJ'it 'lrw'it.[! l"'" b'it wz(uwmmJ' WJ'h 'lbUf

.J!IILJ' , bpp ftwfr•J"'l 'ittn<{Jhpfr .J!w'itw~l! 150 tfq /t-fr9 Uf"'~wu /;1 . 

~p~ qwpw~wqbp~m.ue: ll.'hy'itbt""- "l"'l''l"'P"''it'itbpmf, 

ffrtmrbrn4_ , p_pfr J'bp_ 'l'l"'LP t_wfn4_ Uf"'~wumJ' I; J'friJpnop

'lw'hfrqJ'itbrfr• pw~mbpfrw'itbpfr .[!w'itw~l!· uw~wJ'h 'lrw'it.J! 4_bpp_

'it-...~w'bnpb'it J' W.J!rbtnt· t:.wJ' wp l_IILff! 4_wpw~mqbpJrnJ' b'iJ1 . 

</.wpw~wqbpJu<J' b'il Uf"'Ptzhsr•utl p_n<pf!t U.J'I ~wmwp4_mJ' .I; 
ffrtzfr~w~w'it "- .J!f'J'frw~w'it J'bfJn'l'itbrm{t Pw~mbpfrw'bbpfr 
nliltwsJ' w'it :PfrtzHw~w'it J'b[rln'l'itbpfry b'it p_FirJ' WJfr'it J' zw~nLJ' I! I 

P!ll~"'brfrwu"l.w'it (pw~mbrfr9fr'1) l.wnw'lwJfJ'itbpfr o'1"'"''1"r- . 
JnLJ'f!t IIL[Utpw3.wj'itwJfr'iJ UIWUIW'iJnLJ''itbpf! /,_ WJl'iJI 'ilfrJ'frw~W'j, . 

J'bfJn'ltbpfry b'it .J!l"f"'911LJ'f!, oqn'itn<J'f! [, Jw'itt' J'lunw'ltbrfr · 

frtr'iJ'iJbrfr pw~utbpfrwu"fw'iJ 'f" pfltr'[nL{J JIIL'iJf!.l j! b{,J' Ul Jfr'iJ J' zwlr 

· J'w'it J'frp_n,'f""- . ( lwrus'itbtntf.) t:.'itwt•wqnp I; •[wpw~•uqbpJbl 

'P".J!f .J!w'i.w~m(rl l"'J' p p_n<f" 

</.bpp_fr'iJ UIWflfr'iJbrfr f!'itfJws.J!nLJ' J'bJ ~frpwttnt{JJnL'j, /;: 

umwyb[ 4_wpw~wqbpJmJ' I! pw~mbpfrwu"l.w'it' n<tmrwJ' w'itn<-

2 '"~"''1-"<J'it l.wnw'1wJfJ'itb1,fr J'fr'l_nsn4_: lJ.J'I ~"'P"'l I; ltfrrwn-·: 
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.fht 220 "-"l"' Lwrtf.wJn<f."JwJ'p l;[blf"'P"'I;'i,bt''lfrwlfr dzmw'l"'" 

,fu,ww~rurwrJw'i, 'lhUf.J!"<J' r . 
'ibp~wJmJu '"P"'"''Ir4_nuf b'it mh'l"''t"'l'"'it.J!'itbp P.rfr mwp

p/;p Jwfuuhrfr t:.wJ wp: zlwnw'fUIJP J ,,';., f.wJ wr O'fUIUI'fllr; 

J,J h'i· P'"rar f.'irzmJ ,'ithynrt u'it'IMw~tf.wpyurJfr'il fiJI' I 

rnfr"Lfr /, ywJp f.'hzm•fm[ "'f'l"'ilwu'itrJfr~•uJfr'it pflluf. "'P"ffr 

I"'JUfbr, npn'it.e ~"'f"'l b'i. tfr'i.ht P.rfr Jbp_ lln<q.fwJ "- l_UnL'[-

4_wJ: U.Jb'itw"lwl"l ~wnmy.fwJ.[!'it frpb'bf•y 'hbr~'"/"'9'it 11LJ I; 
11fii'[UfUIU7b 'f{w'iJw3.k ~11fUf11W t npfr hpf[W['IIL{JJwJp fth'itmpn

'j,wf[w'iJ ,j.,,,LJ mhrt"''lt"[u,} I; l"'J"il! ' <f.wpwltwtzhpJJw'i, 

b'h(rlwltw p_nLpf! t:.nuuuf I; IJnpuf"'·"P rfltp_ rfJr Jwu•/•s JJn<"f! • 

Uf""ntflitntf. l"'JUffr zml''ll!' 5!rfr JhJ ,),[,ubpfr 'IL"l.J!"uf "'1-

"""'l"rJn<J b'b rlfr .[!w'i•fr ltruJhpruhht•fry l ' "''lltw!I'"J ,.f.,[w

~'"l"''ii.J!'itbpt J!m.pf! P"l"f 't"''n.rw'ilbt""f w'its'itriLJ I; t:.w'l"f

'I"'P"'f" l,fr'it'l ~wJbpwtfrs P"''llt"'S'"J urb'l'"~'"lu''it.J!J. wl'mw

'IP"'l"'~"''ilnL{il JnL'itf! ~wqJ nd /; 150 U
3
/dwtf. "PP l"'J Uf.P 

"UfwnwJ t:.qnpnL{JJnL'itf! t:.wt/_wuwp I; 1000 tf.wwurfr: •{wpw~w-
qbpJ.fw'b "'I" Jbf."n'lf! f.wJm'itfr I; "'"'1"' 9' uw~wJ'it l"'J'il 
~frpwtL11Lf" JnL'h JJr umw'itnLJ t:.wJwUfwmwu{uw'b uwp.[!wqn

pntJ'itbp ttfr'itbtt.JL "- tth~mpwl;'bbr<tfr"'JP JbJ Jw{uubpfr Ufwm-

6.wnm/t •l.brr.Jr'it tn•urfr'iJbrft f!'iJ{Jwy.[!nLJ 6.WII.W'fWJfJJtu'iJ ~W
tnwpb£W'fnpJtf.wJ "''lPI"'r'irbpfr umb'lJJw'h ~wUfw'f9"L{iJJwJp 
'"I" JbfJn'll! u~unLJ 1; "'P"'"''lPw~ru'b ~JrpwtwLf."JnL'il umw'hw[l 

l:tb~mpwl;'itbp'ffrwlfr Jw{uuc ~wqJnt.J J;. 1 tf3 uurnrbr~rl'" 
p_pbpfr tf.wpw~wqbpJJw'it t:..uJwp' 10-15 ~wmm-dwtf, fru~ 
Jw~bpbuwJfr'h p_pbrft t:.wJwp' Jfr'i.tb. 30 qwmm-dwtfr 

U.Ju 'lb"I..J!"'J u·fr .J!PJfrw~w'b k WJl t,,um~nLfiiJnL'h'itbrc 
th'it •frn[u4_n<J, 4_wpw~w'lbpJJ~ 'iJ 'l"PJ" 'l"LfiiJnL'bh w4_bLfr 

WfW'f I; ~WU1Wft/.nt.J /,_ mb'[w~WJW'iJ.J!'iJbpp zwt:.w'fnrJ~~J'iJ 
w4_btfr Uf"'f'l /;t fiJ'bpm{JJnL'hh WJ'iJ 1;. nr WJ'J bWII.W'fWJI" f/! 

~wrhtfr I; o'lm'"'lnrJbt •lfrwJ'h Jw.[!nLr p_nLpf! 4_wpw~w'lbr
JbtnL t:.wJwpt 

•l.wpw~wqbpJJw'it wJb'hwmw[•wJtf.wJ JbfJn'lf! ~ l rr-

r w 9 n L J 'it . /;r u.J'I ~wmwpqn<J I; .[!l"rfr (Cl 2) ~wJ .J!L"r:

~rfr (CaOCJ
2

) Jfry_ny111J1 </.bpp_fr'itu Ufwpm'hw~nLJ I; 20-30 /0 
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./W'P' fll"PI! ts'bbtmJ P.rfr Jbt. urb'lfr t m.'tb'bmJ f.bmk1w. 
n.bw~sfrw'b. 

CI2 +H20 =- HOCJ+ HCi , 

HOCI=HCI+O• 

Umws4.w6 IU'l_UIUJ PP4.wdfr'bl! $"'J.e1UJRL J t or'lw'bw~w'i.' 
'bJmfilbrf!' nl_bJ.ws'bm_J pw~urbpfrw'bbpfr'br .P.Lnr'b w'btffrt.w"ib~ 
Lmfo"lbu ~~~~r"'l t nl_hl_u•s'bbl pw~urhpfrw'bLrfr Pt.frt_'bhpf!: 

'fltnrfr 'l"'lw'b f!'b'lnL'b4.mJ (-. '"""rhrlll'JIU p_phpfr f.w ... 
J'wp' O,fl-1,0 li'qft, J'w~bpbuwJfr'b pPbpfr f.tuJ,r' 2-3 lfq/1/ 
fll"P'"9J'w'b "'P"9""1! urJ.mJ' (- 30 P""i"' -

'fltnrw~frrl! "iwurpwummJ' b'b 'l"rJwpw'b'bbpnLJ', 'fUJw 

'l'"Jfr'b $l"PP k J.nr f.w'b'lwJ ~rfr J'frwsm.J'frs: fltnrw~rfr 
l"'-t)-nLJfill! Uf1UurpwuurnLJ' h'b f.wur11L~ urw~w~r.'bhpfr J'bt_t ~"'-" : 
t)-m_lfll! t.rfr Jbt. l9'bblfru hnLJ'b"ibu lll'l_ruur [ilfl4.wJfr'b t w~r.wo; 
t_w'bn,_J, "PI! nl_'bJ_ws'bmJ t pw'furhpfrw'bhpfr'b, fr'bJ."ihu l!l"PP . 
o'lurwynpJJ'w'b rlwJw'bw'ft 

fllnrws4.wJ l"'-PI! npnz rlwJ'w'bw~ "iwf."iw'iJn,_J t l!l"PP : 
w'f,'I"'-P f.nut(!, muurp IIIJ'b "fbur.j! t u"fwnn'l_pb urp4.fr .j!fnpw.,._ ,) 

6"'-J'frs 2 rlwJ' f.hurnr ll'bwsrrr'lwJfr'b $l"PI! "'""'./! t Lfr'bfr 

rrJ_ "i"'~wu 0,1 li'qftr ofll"PI! pwln'bfrs "'-'1'14."'-J' t- f.wurnL~ 
· ynpJfrl!fr' l!L"rwurnpfr Jbt., npurlul wj'b 'bnpJ'w4.nr4.n,_J' t- 1L 

/uwn'fl4.nLJ' npnz .j!Uibw~nL{l jwJ' p 2rfr f.J.m. uurws4.nLJ' (;- .j!fn

pwt_mp, "PI! l9'b,,_J b"ii J'w.j!pJ'w'b h'b[ilw'fw t.rfr J'bt_r 'flln

pw~rfr ofurw'fnpJJ' w'b rlwJ w"iiw'f l"'-6"'-lfll! "i'"urpwuurnLJ 
h'b f.wurm~ urw~wn.'bhpmJ, pw.j!bpnLJ't 

IJ.4._htfr f.m uwlfr 4.wrw~w'lbp6J' w'b "ii"fwurw~n4. 't_wur111w 

rn,_J' b"ii t.rfr 'lbrl!L"P'"9"'-J', "iipw J'bt. l9'bhtn4. w4.bLfr J'bJ_ 

.j!lll'bw~m[il 1wJ' p l!l"P' 11.1'1 rlwJ' w'bw'f J"bw 9"P'IWJfr"ii $L"rJr 

.j!lll'kw~l! 'lbrw'lw"iismJ' t- J'h't lfqj[r Uurh'l64.w6 w'b'lnLr f.nurj 

f.bnws"iibl"'- 'b"iwurw~n4. l"'-r'b w'b9 b'b 't_w9 t,,_J' t.fr"l"""'l 

/f;frurfr (Na2S20 3 ) 't_wJ' w't_mfr4.~~~srwJ wJmfufr ,ffrt.n4.: 'i"iw~ 
urw~wf.wpd'wr t- l!l"PI! mUll J'wl!r4n'l t.rfr'b' /uwn'bfrl.l•s 
wnwl, ~nw'I"'-LJw'burfr f.bur J'frwufr'b ('10-750fo) "- fi>frturrfrs 
f.burn (30-2/iOfo}r 
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Fwsfr 4.hrnl:.frzJUIL t:.frJ'bw't_w'b Jb{Jn'l'bhrfrs, lrfr 4.wrm

ltUJlfhpJJ',u'b t:.wJ'wp 'twrbtfr t- o'l"''"'l"rdhl o'ln'be (OJ )t 
Oqn'i•e nulb'l_ o$"fr7-w9"'-9frl t, "'Jb 't_wpn'l_ t $"'1$"'/hl "l 
.fJrmt'b pUJ't_urhpfrw'bhpf!' "'Jl"- ufr J'bl h'l_wJ or'lw'bm't_UJ'b 

'ittmfJhre• ~r/• 4.wrw't_w'l_hp6J'w'b t:.bm ,fJru'"fr'b mh'l_fr t m'bb

'itmJ' '1"'-'bw{JwpmJ', f.nmhpf! 4.hpw'fln,_J' h'b, Lw4.w'b,,_J' t 
f:.UJJf f!l 0 'l_nbntJ' f!. l_/r lfrnfrmLJ' fJ'fr p'bw't_wb f.wur't_ntfiiJnL'iJ'lJJ.pio 

oqn'bf! 't_wphtfr t- o'lur"''l"l'Jbl 'bwk bl''t_w{J I! k J'w'b'lw f! 
f,(;n 111s'bhtnL f.wJ'wp: 

~pfr O'l_n'itw1Jnf11fm'lJ /;mp J"'_'i,<j, 11'/'j1 (-, np f.pfr J'£2_ w'iJ9 

1; ~wst[n,_J' o'ln'b (0;1), np'b w'bl[wJ"' 'iun{JJw'b f.hurkw'b$n4. 

u•pUJ'f 4.hr 1; wJ-4.1,_J' filfi'4.w6'bfr (02 ) . wq•um4.wd {l{l4.mJ'bfr 

,,,,J'l! nl_bl_u•s'bn,_J' t pw~uthpfrw'bbpfr'br 

O'ln'bf! lrfr "-'"r'"~'"'lhpJJ'w'it f.wJ''"r o'lur'"'l"r64hl t
,1/.,J.u 1911- 1913 fl4.w't_w'b'bhpfr'b: 'ibp~UI 1"'-J' u l'" Jh 'tfrrw

nm[riJnLb m'bfr f.wur't_w"ibu h4.rn"iw~tu'b bp't_p'bhpnLJ'r :hpw'b

ufrwtfr pbw~tmfltw'b 350fo-fr9 w4.htfr'b o'lurw'fnpJn,_J' t oq_n'bn4. 

ofwput't_UJq_bpJwJ t_ntpt II hp hp~pn'-J' 't_frpwnm[il 1"'-'f, lfr ,,_<;,/,w 

9bl tth~urrwttbr'lfr'"tfr J'h-J 6wfr'"hrfr k "-'""'"'rhl'""l"rtf4.wJ 
11111 P$'"4.npmJ"bbp ltfr'bhln'- "i'"ur-6.w~r.n4.r 'ihr~~~~I"'-Ju o~'b~ 
Jfrt.nsn4. l"'-Pl!. 4.wrw't_wq_hpJ-4.n'-J' t J'fr $w'bfr J' '"$P '" 

't'"J'"'b'bhrm J, 
Oq_n'be. (OJ) umws4.mJ' t o'lfrs, f.wurm't_ O'l_nbwurnr 't_nl_-

4.w6 uwp$hpn,_J'' tLh't_urpmt'bhp'ffr"'IP wuhsn'-fltw'b urw~: 

O'ln'bfr '1"1[ 111<;, e.'b'ln'-'bn,_J' b'b f.hurkJUIL 1.'"'P"4' 4.wrw't_w'lbpJ

J'w'b 7-h"l$"'-J' J'b~ lfq /l' Jru~ JfrwrlwJ'w'bw~ "- '1"'-'bw[lwpbln'

'lh"l$"'-J'' 4 lfq/Lr Oq_n'be. "- lmre. frrwr f.hur fuw~r.'b4.n,_J h'i. 

5-10 rn"lhfr et{Jw9$"'-J'1 -

~rfr 4.wrw't_wqhp6Jw'b 'b"iwurw't_n4. 't_wrhtfr t o'lurw'lnr

Jbl 'fJw/,_ t) U1 b r J' /, UJ IU 'I_ b /, p f!.l 1.wJurbfr tJ np 'lJpw'b9 

Jrn'b'bbp'b ,,_<;,b'i, pw~urbpfrwu"iw'i. f.wur't_m{l JnL'i.t IJ.17- Jbmw'l_

'bhpfr9 w4.htfr zwur 't_frrw~r.4.mJ' I; wpJwfle.: Uurb'ld4.wt)- h'b 

f.uturnL't_ zwrrfw't_UJ'b /,_ w'bzwrrf IU"fUiriUur'bhp ( frn'bwurnr ), 

nrn'bl! l"'-PI! f.wpuurwy'bmJ' h'b wp6w(ilfr frn'b'bbpn4., 7-P'" 

f:.wJ'wr l"'-P'i, w'bs h'i, ltw9<;,,,_J' wpJw{lw2_pwJ wiJw'lfr /f;frlurrfr 

J'frp_n4.z 
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~p~ tJtm~l~WIJOt.tff!i ~rwJWUIJU~UI['IU[',/ wt t"fUIUIUJ~n~ 
O'furwynpJ1_n'f_ urhrf! hpphJb trLi!hi!nLJ h'it uwf.,J wi!1_wJfr!7 

w4_bLJr JbJ ~"Z"'"'-fltmi!, "l'l! pw9wuw~wi! w'l'l-b9n'-filln'-i! t 
nL'il/silnLJ U"[Wttn'f_'bbpfr 1._ IU['UIIU'f['W'iJ.[!fr npw~fr '(pwt u,,. 
flbrn'-fill"'-'bl! 4.hrwsi!hl"'- r..wJ wr !"'-['/! +w+~wsi!mJ hi!' 

wlufr'bJ!'il r..bnws'itmJ hi! ~-Lsfrn'-Jfr /,_ Jw'li!b'lfrn'-Jfr &U'f_bf'l!' 

~"'-['/! +w+~ws'bmJ h'it p_hpJwlfr'b, nhw'lh'iturwlfr'it (~rw~ 
""'1-wlfr'i.) , ~wmJrn'i.frurwJfrb h ~nJpjr'i.ws4_wJ .!bfin'l-'itbpn4_1 

~ b r J IU I fr 'it Jbfin'l-fr ,.,"'.J!"'-'1 !"'-['/! hnwsi!mJ Li!, 

nrJr r..hurt.w'h,en4. L"'-J¥._wJ pfr~wrpn'hwme [Ca(HC0
3

)
2

] 4.'r t , 
wJ¥._,,_J 4. ... , L"'· J¥._n~z ~wppn'iuuurJr (CaC03 ), "l'l! urfrs r..h~ -
nws4.nLJ t• 

Ca(HC0 3 ) 2=CaC0 3+C02 + H20, 

+ 

~rfr +w+~wsJw'b t_hpJwlf•il Jbfln'l-fr clwrlw'ilw~ r..frJ

i!w~w'itn,_J ,ewuwi4."'-J h'it clwJw'itw~w1_np {~wppn'itwurwiJri!) 
~nzurn._p,,._L wnwp_w9i!,,_ w'lhre b. JwuwJp 'lfr"l"l! (CaS0,) 1 

ll.1u Jbfln'l-"1 i!Ufwurw~wr..wpJwp t +w+~ws'ithl +n.er ,ew~ 
'itw~mfi11wJp 1."'-l'• k hpp clwJw'itw~'""-"r ~trzurmfill"'-i!l! JbJ 1;t 

tJ., JU 'lb 'iJ ur WI fr 'it (~r JU u n '1- JU I fr'it) J'hfln'l-fr ,.,,.r 
J!"'-J' urfr Jb2_ Lsiln,_J' h'it nbw'lb'ilurilhr (r..w'it'lwJ ~frr b. ""'1-w ), 

· f!'il'l- npmJ'' r..wi!'lwJ ~frrl! [Ca(OH)2 ] tsilmJ b'it ~wpptr'itw
urwlfr'il ~nzurn'-'fll"'-'itl! UfW~wubs'ithl"'- r..wJwpt 

Ca(HC0 3 ) 2 + Ca(OH)2=2CaC03 + 2H
2
Q, 

+ 
n i_ ~wrpnbWUIWJfr'it ~trzmnLfiiJnL'iJf! UfUI~Wub s'itm ,/ /,'iJ 

""'lwlfr .!frp_nsn4. (Na2C03 )t 

CaSO, t Na2C03= ~aC03 +Na
2
SQ

4
, 

+ 
IJpwun'l-wlfr'it Jbf!n'l-fr '1-b"l..[!"'-J p_pfr ~"2."'"'-fili"'-'ilf! ~wrbtfr 

t frp_h9 ilht Jfr'htiL o, li-1,0 uq-k4tl/tt . 
144 

f;l'l' t_nL['f! Jpuufwrlru'i•w~ mw,emsr/.mJ' t• rfuurfrltwsrlwi! 

nlflu~sfrw'u wqblfr wr•u'f t IJwmwpqnul. ~nzmmfiltm'ile ~w~ 
r"Lfr t frp_bsi!bt Jfr'itt''- 0,2-0,4 uq-k4tl./t: 

fJ.bwql/i,mwJfri! Jbf!n'l-fr '1-b"'..J.!"'-J ~u'"-"'-9"'-J bi!. 1) f-.wp

rfwpwh.J!i!bp' nbwqb'ilur'ilhr/• l"'-,"'J{rl'ilhre (~frr· un'l-w, ~nw~ 

'l"'·Li'"'iJ"') "'."'mrwumblm- IL 'l-"'lw1nrbl"'- r..w.!wr ( nhw'lh'iJ

u1mJJri! ,,iJUibumfitm'il), Z) /u•un'hf't• .9) Uf'"l''lwrw'il, 4) fPJrLml'• 

;j} r..wpJ rup•ui!.p'bkp u,'br..pwdbzwm (IJw'it '1-lt"f..[!"'-J !"'-['/! mw
.J!'"9'ilhtn< r..wJwp: 

J!nL['f! ~w['blf' t •fru11frfJ1119'iJbl 'itrub_ ~ W Ul fr n 'iJ f' m w J Jr 'iJ 

fl-f•L"'l'brn;f '""'s't"'9'uLLmf. "'l'l- rlrurlwuw~ npnz hln'-filbrfr 

( J1mmf.n'ilf'm'hbpp) Jbp_ b'lruJ i!rumpf'm.!Jr 1/rumJrn'il'bbpf! +n

[uwr~'{mJ L'h t.l'fr rlhp_ I"'-J1_wJ ~nz.mm£11"'-'it wnwp_ws'itn'f_ 

~wl9frn._Jf. ~wrl Jw'l'ith'lf'IILJfr ~urmfrn'it'itbpn¥._: flrnz. JwJ..,. 

'iJ..,l;frs l:,hmn ~wmpn'itfrme ~nrst,._.t t f_IIL[' +~~~+~-s'ilht"'

,._-;,w~n'-PI"'--;,1! • ..,1'1 qhpw~w'il'l'ilbtm r..wJwp fi>frL"'l'P JJrp_nq 
ru'ils t ~ws1_mJ uh'f_w'ilfr w'lfr L"'-a"'-lfil' 

t,,,r pf'i!ws1_w.J Jbfin'l-fr '1-bUf.pmJ JfrwclwJ w'iiw~ o'fu•w
'l"l'JmJ b'it 1_bpn'lf'zlwl Jhfiln'l-'bhrf's br~"'-"1!' 

llUJw'lwq_wgnuf~, t,wu,upqmJ t P.rJr Jhp_ b'lw~ 'l"''l.hrl! 

( uu)fuwfl fil."'-' JJJ' P"'ll'"'Jfr'i. r [il{i¥._w.Jf''il) t.b~&wg'ilhtnL ftutw• 

"'"'~"''' ll.l'l- 'l"''lhre wrw'l"'9·i!,..J b'il J'b"'w'li!hrfr ~"l'"'l.Jrwft. 
ruJfuw[lflu'- 'fUI'lf! w'fphuf'¥._ t 'iiwk ·phurn'ilfr 'b~wutJ'wJ'pl 

UJJpw!f'wJfr'ill! P.rf''i, w'ii'f"'-l' r.,,n t "'"'Lf'ut ll."iw'lw'lw9n1..Jf! 

~wmwp1_nd t q,fr'l;fr~w~w'ii k ,efr.!Jrw~wi! J b[i "'l'bbpn1_t ll.nw~ 

t_fr'be ~wmrup1_nuf t wpr..humw~w'ii w'bat•"-ws.!wt ~wJ 2.W"'f!r· 

ofw'ii.!w'it .!frtnsn<[, hpp 'l"'-l'l! <[br t w,J¥._,._,t ~·uflfrl'bbpfrt 

-PfrJf'w~w'il JbfJn'l-fr Jw.!w'bw~ t"'l'l! J2.w~qn'-J t ,eJr.!frw~w'b 
'i1Jtr'-Pkrn4.• wJfuwppm. 'fUI'lf!\ ~rfr Jpp_nsn¥._, npfr '1-b"f.j!nLJ 

w1_hl w'iinuf t t.rP ~nzmm[l 1"'-i!l!' UJJ pwurwJJr'be ~wl'hlfr t 
f.,Jmws'itbl .J!L"rJr Jfrp_nsn1_, Jru~ [il[lqw.Jf''iie' iJ,urrfrn•.!Jr ""'-lw 

:P/rmfr ~wJ f-.hr"''lf''ii~r..fr'l-r'""'fr JPt"!l""-' 

·~(l~ wGrpup fiwu~ m flnm~ 4.hrwsi!bl"'- r..wJ'wp o'lmw'lnr· 

Jntrf hi! ru~mf'qwsrwJ wJmfu, .J!L"l'' "i'l'hawpp_wu"l k '-"Jl'il' 

J?p~ bp~wpwq_wwnLUf!t 'Iwmwp<[,,_J t t.I'P wbrwsfrwJ/• 
(z.wmpqw'bbln'-) rli'fnsn1_, fr'iit."lhu 'iiwk •tbw'lb'iiurilhrfr o'lt"'-" 

fiJw.!p: br~wflp mruppbr J'frwsmfiiJm'iitbrf• '1-b"'...[!"'-J ~wrbt.Jr 
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~ . ·. '• 

I; oqm"''l"l'Jb-l ~""''l"'LJ"''itm~tbr, l!l"-1', ~frr h "'ll nltwqbtm~ 
'itbr: IJf'~UI{JUI'f_Uim,/w'it ,/ftfJn'ffr e'itmpnt{rJjnt'itJ! "/_bm.[! I; ~wmw~ 

ph[ tfrnpa'it"'~"''j, bp~mflw'lwmJw'it Jl!l_nymf: 

llflwt~illgnufe: ''"'"""!''/""' t- 2.ri' Jh-2__ '"I"'J ""Lbrf! 
ll/,nwy'itbpu. 'i, _ wumdtmf. '"l'l ~mphLf-' t- ~wwmph[ l_h-ptfwJp'it 

JhftJn'fntf, bpp 2-"'1'1! 'l"-l"-l'Zf•my'itmJ /;';,, '""!"' IIUJttby'imuf 

t( UP filnp.fw~t ,1/;[tJn,f)r llftlfr'it (J.,p,Jm,/ 2."'{'1! 'l"-l"-1'2Pms~ 

'itbtnL 'it"lwmwl1m[ oqmw'l-"l'J,,f b'it •ur"-/1 !;'itbr'lP"''it: -~"'1'1! 

lt"'r'•ti' t w'itu'LP"'!J'itLt r;,,/, "'J'it uwnt,9'bLL'"'-' U'"""'-19P r..wr 

.J>P!J um"'!J'{'"J 2.J'ir ,n2 '"'lhrfl l!'"'i."'~l! 20-3rfl)0~ru/_ "!"'
~'""I; lf•'iw,f l!rf• ,/l'lf''i,,/Jm'i, "'?flmf'tm'itfry: ll.l'' ,fiJ[J,'I'it 

"~'iLLf> "I'" I"/ t- 1• /;•lw'i.: r.,,sl• wn, l"' I' I! ''"'r"LI• t- ,r;,,_ 
lftu•s'itLJ ,J!/"fpmltw'it •fh[dnr1-mf' w'ito~"'!J'i'Llm/ r..u,nm/1 lf>PL'"

rbpp ·'P'l"''-· "r"'"'~ r.lilr"'o"-""' b-'b r.rft ,rJ.-2. L"uJ<{wtt m'lh-rJ. 
~IUUt{>n'iJhh(;f! f._ whpn'it'ithrc: 

ll.'itwtfrmsJ w 'it t"tbll"'l'"'.f!P,/ftwltu•'it ,!l,f'n'fp 'lh"l.[!"' J 

.r zwm~tu"it !;[bit"' l'"'~w"it t:.nmu"it .[!/r ll! 'l1h-sm {J J"'"it '""''' "''lh-rJI 
pn"it'ithr'k ut'k2__rumq,ul h t:.b"-"'9"-"'-" L"it: 'ihr~"'l"'-rfu ,fbr 

"''~["'-L" '1"-['d'IL" L'b mb'ltulfwJUih.[!"ithp, nrn'it.[! 2__1llf''k ut'itut

(/rw!J'imuf b'it, awfnuh-[n<{ P"-l!l' .[!uthw~nLPJutrfp !;lh-~mr"'

t-'ithr'lfr"': u.,u"/_bu, orfr'itutf,, 'J,W'[_UI,IIUU7ut'itnL,/ IIUib'/dUid Uthut• 

Li'"'9rfut'b mL'luti["'Jut.'b.[!''bbrnuf rfh~ frmrut'kwr'l rfh-mr 2.l'P 

m'iuulf>wsrf uth •/[''" ttut_fnmfm rf t- 3 ~p[nqmUJ-d-utrf f"th~"'l'"'. 

t'bbr'ffrw: ll.riiiUI'froJntrf b'i, hw/L 2_Uif'Jwf[tuh Ulb'/UI~UIJIUh.[!hbr 

IUIIUI'j,afr'it p'iJw~wqutjf'L{I/1 _ t:.utrfwr O'fUIUI'f"-f'Jb[IIL 'j,"/_UiliiU/~11"-l 

'ihr~'"l"'rfu UIN,If-{> "- lJ.lf'i-{> Jwu'but'lbm'bbrfr llwJwmh-~ 

l'u'b.phrm[ ,m/"IJ'/m rf b'it m'it'"lP'"9,/"''j, mb'l_wll"'l"''it.[!'ithr 
IIJ'IIb,J_! ut2_/IIIIIIUIILif /;'j, IUtnnJwJfrh l;'i.bpqflutJnt/t 

.1? r fr '''" l! r "m "it ~ '"1 "''it 'iJ h-I' c ""-'l"-r"'P"'r frrb"it· 
9P9 'ithr~"'l"'9'iJnLrf b'it putt/_ut~w'it P"'l''l ~"'"- ms<{utJ.[!'iJh-pf 

~n,/"llbl!u, npn"it9 "'1''1-J"-L'ilut.[bm utz{uutmut"it.[!"it "'"l"'r.nqh-[m 
r.utrfutp 'bwfuw'lt),/w"it d-utrfut"itw~ w'kr.pwd-bzm t- llwurnt~ mzw· 

'ff'tiL{J JIILh 'f"'f'a'i,bf qutniiL!JqwJ_p"itbpJ! npzm J!'itmf'h-[nt-1 'flU• 

""''Jnrh-tnL (fr'bJ.''Ihu IIL'J'J"'aP'l• utJ'b"lh" t"t t.nppqnt"'~"'~ 
f.wp[rlnLftJJw'k) •Jrw: 

tPn.p.r "- •fpy_ft'b Jw.[!pJw'it ~"'J"''ittbrnuf "it"lwmw~w·':.wr· 
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JUif' !; f;pJtwf/w'it qwnnLs<{wJ.[!flbf'(!_ utb'/wqnpb£ Jb~ zb"it.[!~ 
,(b2__: Uw.pmr lfP l!l''".rP"'l'l! ll'unnL!JIIL.r b'it zb'b.pp!J '1"-L[IUI 

t; 'l' tur""'J"'~,.-,. "l'"l'''"'it'bure f'"Lif b'it "''"LP" "l"'l''l"'r"''it
.,,:,re ~tUILIII-!JIILif b"it zb"itJ!fr9 'f11Lf'UI UwJJr":,'j, ~IUJut'itnLJ O'ffr 

y_hrJutuutp-6.w'be "Ibm.[! t- Lf''i.p nJ_ "/_wl/"' 11 iJ C. P"~ l"'P"l'"'
mnpputJnul' nt__ "l'"~wu 18oC: UhJurfpl[ Zl'l'"'i.'i.brnLrf . 't"fww 

,,,J,,r,,r,fwr !; ''"'.f!l'J"''it "-"'l"''i,'i,brf! qwnnL!Jbl Ju~tr.w[•w 
~ .. ,t,, 8 IL 9 P'"ll uhJ"''"~nL[il JUih '1-b"f.l~"L" "l'"l''l':'l'"''it'itbre 
"1/.w,J_! !; ~ummsbl bp~ut{Jpbum'itfrs• ftull lf>frlwrbre br~w[il
phmn'i.f>s qwJ 1fbwm'l_p!Jl Uw.[!prfw'i. ~tuJutk[!_ "Ibm.[! !; nL'i.b'i.ut 

zrl"''~•sM 'lftJ-. nr"lb"'lP br~r"'Z"'rJ-fr J-wJw'kw~ umutp_wswJ 

•J'i,uuqwJ.p"itbrft 'fb"/_.[!"-uf 2"' l'l! mpqp l'_l'rf"-L'l'"JPh 9'"'it9 
utllW"i,!J rfW.[!f',/ut"it ~Uijuthnr[ ut'b!J"itbtnLt lfw,epJw'it ~LUJut'itfr 
'i.wfuw'IJ,fw'it J-wrfw'itwlt ~utnnL!J<{wJ.[l'itbpfr nL'I_'lwap'l '1-wuw• 

tfnpnL{JJnL'it[!_ ('itlt• 28) ~·umwpqnd t' ltwfut{wr) mb'l_p nhtph• 

tf>u•tfr'it "l'"l,/w'iitbl'fr9• Jw,emr tl'P p_pwrfpwpp 'I-Pl'-IP9• ltw• 

'1,11. 2H. 5tt•~ J,ui'I'Jml~ ~mpuGI• ~ut"- n•-\J•I"'~i'Gbt•l• nupl'u&l•q 

qwuw4nt• nLp Jndil'. 

f < h a ~ 2 ~. n~•~' 3-nbm~flfo•uJfr ~,u,fhpm, 1 - uh,,J/;~IIntUJll~l UJIIITJ unt..LvJnl_ '• -,. UJ ,.._, • 

4 5 -"'/ 6-1~ n<[' Or{• Ol'""'l""l'• 7-lf'frlurfl.l'fo -"J"'l"f'Uf"'..,'' -T' '[In/'• I {! . L '- . 
11msJw'b pwl!' 



nnt.ytJuut,e'itkp/1 pmpapmfiJnLh/ty £. 2.l'P f.'fi;_Jw'il ~npmum'ilhpp 

JbJ"'fill"'-'ilfryr (J,,fb'ilwswJp lt"'""'-91.wtt,ee Jw.pnt.p 2.rfr 

lrwJp•ur'i' 1;. npmh'l 'if'" .r..,~!.rb"l! "'hm,e I; 'lm'i,.Jf1 r.n,/> 
tfm~hph,frs .'lwJ: 'Lzktm/. ufr ,r,.,t,lsplillfr 'i.frze Jm,emp P.rfr 

u•wJpmpmJ, 2.1'P zwp.IJw'i. t'.wliwnu:ll m'l'lnt-fiiJwJI' t:.wp_np

'lmP"'l' nrnznuf M, li'P Jwlthphup 'ilftt.hre' JJ"'-" IJw"m9-
t/wJ,e'ilhpnt~f, /;J'Lht"'flPP f.'ii;_Jw'it ~npm. um'i./;l'P JbttmfiJm

'ilfr.'J• "Pl! IJtuphtfl I; rfnmau•Jnpm"fliu f!h'ln'-'ithl, ~frlmrfr9 Jfr'ittlt. 

Jw-1!"'-l' trf' ll'"',r P'"l'f!' O,i'i u, lf!ftLmrfr Jhp' !J t.l'. "'wrqw
r•u'itpy Jfr'itl_lt. lf!frtmr' 0,1-0 •. 1.'5 tf, "/'-"("t"'l'"''i,,.J' 0,1 u, 
l_('UI"fUIIILJIIIwJp'it nb-wi/,'JP"'Jfr ~auJbpwJmJ' O,fitj J', nbw~9P'-"/P 

lfUIJ'hpwJJ•y ,fp'it)_lt /•uun'iiJ•t' 0,1 tf J.. {nwn'itfrlmJ' 0,4 Ur 

IJ.,.wr_Jr'i• P"'l'apwyJ ut'it "L"'f "'blmt/ t."'-1'£! mrtJm J I; 

,,f/;'itmt'"'l'al' lt'"""'91."'J.efr' /mun'it/•l/' Jhl, '"l'i.wlili/19 ft'it,e
'i.wt'.num{ r,IU2_"l''1"'P"'{' ;.,,,,_,{ I; nbw~.'lfl"'JP 1/wJbpwJfl• 

"JUIP'l"'r'"'itp, f/>Pimr/t /,_ "'"''" ,r '-".eiiLr lrl! 2r"'J pwri' Jkp_: 

IJr~r"r'1 pmrarwyJw'it "'"J"'bt•fr ,rfrp_"O"'I p_p•uJpwrfrs tmre 

('Uipa{'"'!l1""r k ,r,'"""' I; uwfl'iltfrl wzmaupw~fr (t_pwJpwt•fr) 

''"',r sw'hsfr Jhp_: 8 iL 9 Plllll ub,,f,~mPtm'it m.'iths"'l zer

't"''i.'i.lipnuf, fl'i•t"Jiill J w,eptf w'it ltw l"''it'itbpm J, "'l'it"ib" Ia 
!.f1f!h1ft11 'i1/t l_ ~lllllllt.ytJwJ ,ehhp11Uf, "/"" UJLU~I.U JWb'ithpm.J 1._ 2.{'111-

fl'j,zfrt "'Z"""rm~'itbp,,_J "'hm,e I; o'l'-"w'l"l'O/;L JftwJ'i. "i"'l

"i"'"'" '""'l'"'"'''tkrr '""'~"""''tisbre t/t ~wrbLfr wJpwy'ithL 
;_h'i.,ebpp "iwurbpft tfb'l. P"''l"t/'-"~P 2_nL{'f_f! "ibm~ I; J'fsw 

10 Utf -py ~»tJfTl/t {'-" jbnt-{ifJwJ p ut'flUUI mwr~»dtrt.[il Jnt.b, "('£! 

L91."' .r I; 'lw'istuq~»'it 'itJmfilbr"1' 

.Y.,.wJ•umtu'fwr•urJ'w'is '-"'LPI"'PP!I !_IlL['[! 11"1.'-""-Jw'it 1"'/l'l! 

''"'r"'l 1; fnfuw'l:r1bL abn~""--· '-"P'"t""i"rmnt/ £. P"''l"'l"'~
isbrmf• !lhn,ent/ l:,iswrwtJnl' I; •frn/"w'lrbl rfrn,er ~w'U"'~"'" 
[tiJwJp 1__"'{'• Jft ,ew'i.fy uuuuhJwiJ Jbonc• t,lmw•JnrmfJJ•"i. ofrw, 

"PI! w'itf. • .:u1,,r '-"{' 1; /,_ (lw'is'f: Spw'it""i"l'"'P o'lm'"'l"rJm J I! 
'itntJ'is"ibu p~~~'it~ I; /, um'i.pmwpwl1w'is mbuw~bmfty ,'i,'i,"i'"mwyw

r.,w1rJ'wpl li.J'I: a£._,[ f"'-l' "wrbtfl I; •fmfuw'lph[ JwJw'isw~w-
1_nr' '1"'2m"'JPh uwJ '-""""'futpwr•lw'it '1b"i$"' J I lun'lntfwl,'isb 
rmf r..bzm t r_n1 ('[! fnfuw'fpb[J QUifullb('(! dlit}- zhh /,_ "'.Uit:,"'.Wh-

1/_ntJ I; 2.rfr npwl1'i. m r_bpJwuurft6.ru~'l!' w'i.t:.w4_wuwl""}_w<{t 

""i"'"Jw'il JwJ'w'iswlt ~"'f'l"'"-"r1_mJ' (- frwJwmw'f"'t""('"'_,/('• 

r.,b;_urwbnt tf !; uwi.pu•wpw~w'it r:,"Y"'l"'-fill"'-~1!•' 
J?pfr 'P"fu'-"'1('"',/1! '1J1.,l'w'itutJ' I; r..wwlfw"'bu JbJ ;:.b

llwtJnrmP J"'- 'it'i.brfr, P"'l''l nbtpM/>, JP'is "iw J,r w'h'isb r/t, pis t
"lbu 'itwl.c. JbJ p1_nt/ p'itw"w4_mJrhpp J!.l'"'Jwurut'fwpwptfw'it 

JwJwf.w"l 
P'i.w~w'iwJphrft• "'l'w"''lrw"w'b Abl('itwrlt'isbrp ,'itfuw,pw'is 

1_pwJ' wtm.u'fwrwrn•.Jl! ~wwwp1_m. J I; fun•tn1_wf[,;_wrhr/t ( F.l!r

J',,'l'fsbrfr) ~w,.,,.9Jw'i. ·rfJrt.nsn<fr Jy,,l"1"'lf'-"Z'"f'bpf! pw'l~w9wJ 
b'it fu"'l"'fwl['i.brps • J.l.c.w•fnp J'wuhr/19 h wpJmmut.pwJP!J' 

J?rJm 'li.brfr "wnmyJ w'it 'P" rAe 9"' 19 I; """LJ•u, "r /un

'l"t/w~wzwrfr wpJb.JJl! ~w,_JmJ I; uJm,'isbpp l'.'it'lt.w'itmr 

"'rJb,efr 50-- 700(0-e, "'-'""fr '-'"'"-""-•ulf'ishpp '-"P"il! ei.mrhl£! 
149 



Muu1_n[• .!uwbrl! /.,_ w[•.rwmmrw"i• b.frzur '1'uuw1_nrbll! t.r.!nur 

"i.hrfr "i.Uifr.UI•fJ.!w"i. t..f,.r"i.w~w"i. fu"i.•ffrr"i.l•t•/•y Mn 

lun'l ml wq GbJI! J!rJ ""t"i.b 1, t1w, m yL l"L t,UI,r., J' "'l"'w

'l"I'J,uf h"i. .!Lu"ml!w /.,_ nl_ ,fLwu"IJ"'• wl'f ftlqn•.J' /_"''1"'5,£, 

"'"'I"'wwb, wupnyL,fl,"i,w J'", •{11u 1mL·, fP ,,.5,/; /"" Jfr"i., Lt''l"' {d It!'""'
"i.b, ~bt•w.!fr~wJfr"i., Pl""mb, w"'w~Jm [, "ll"""'"J'munwtfr!J "'wm

rwnu•1_wJ /unttmfw~"i.bt" J!r.!m'I"i.LrJ• "'l"""'.J)f/i• !Jw"i.,'JLI"" J'lwJ"i. 

~~'f"'""'-I"J"'"j, b"i, nmwyL·[l_IIL'fiiL"j,/,, "f"'l"f"'"'L h "'"f'"!JLJL"i:u•JUI 

/umt"1.w~"i.brl!' /u,1 ,,fu·~"i.brfr t.fr,f5,UIIIw"i, ''""'/! "'l'u"mll"l"'" 

!; J'fr"i.t_IL 2-4-6 tl' Lp~wl"" {tiJu"ff'• .!frmt"i. "1'"1"1"'"''' /uii
'L"'f"'IJ"i.li[•/r .!J• Ju,"i, LII['UILII'f["/"uf I; J}"i•2_/1. 1:?,.; tf bt''J"'I""-

• UJ 

.,.. 
I 

p 

"t,~. 29. 2nu1ncGh !unrtn~w~Ghlol• J~iu!~•rwr. ujuhJ'urlibr'l' · nr-l''·'Jliuo
rhl'mli of~Ul!JUU{, ['-fllJW21lLfit>lllllllf' JIIOli~IILJ': 

ftiJUI.fp: Grr. frln'lmfw~"i.brl! ~wr6. b"i. tfr"i.m.!, JbJ dw.!w'bwll "

.!frt.ns"i.br b"i. Jwfr.uqnL.! 'lrw"i.s Jb.Jw(tlfrq .!frwsmJ"i.hrfr t/rui: 

11.1'1 .!frwym.!"i.brl! "~""'.[! !; tfr"i.h"i. Ul.!mr, w"i.r.rw"i.,'Jfr¥ J.. .!frw

Jw.!UI"i.UI~ m"i.b"i.w"i, nrnz b~m"i.m(J JnL"i., "f'"fbu'lfr fumJnqw~
"j,/,f'fr "1'"2. mb'lwzwrJ.!w"i. JUIJUI"i.w~ ~9qw"i..[!"i.hrfr f.bp.!burfr

~~~LfiJLU"i. fr.Uifr.mnL.! urb'lfr l_ nL"i.L"i.w: 

150 

!} 111 'lnL"i.h fun'lnqw~"i.bJ'I! (~1/J• 29) Lfr'bmJ h'b 

l"'t'b"'pbrw'b /, ~swzmr{tlwq"[ll Cum ~mJm.!frmftlh'bUI~w'b 

fllbu•LII~w'b Umw'b'lwrm'bhJ'r • (UIJ"i•Uirl•r•w'h l"'"f"t/w~'i.hrfr .!fr 

Jmtr£! l"'J'bwph['"''b 1; . "J"' ue' \mrfrl: I).J" mf•Ufr '""'l"''"'~'bbt,'b 
I ,j Lc -"0 80 too, 12ii, 1.}0, 200 , .230, 300, 

IU I' Ul Wlff" '"- u OJ ' I -

,"JJO, .JOO, .J.;o, SOO, 600, 700, 800, 900, 1000 J.. 1200 tftf 

, 1,u.rUI'fJ,q, 2-5-6 tf hr~w1,nftltw.fp: 
Cum fJ•OUS 5.'i2S-61, uH{m'lh ~UI'JWUfWf''hLrm. J umw-

9frn'bUIJ' ~>IIL[IIL,/111, WfUIIU1ff1WJ b'bzm ,/LIIJfrb }_IIL'fnL'iJb "'"'1 11 -

t[ Lll~'bbrl! • 'bw1w.J "'wmLrfr f.wuu,nfrltw'bl!, pwJw'bqnLJ h'b trll.JJ 
J.. rrf:» 'lwubrfr ( UI•LJmuw~ 25): 1/.nfu•"t"t/w~'bbr"i. wrmw'lt"{mJ 

L'b S0-1200 tftf "'f'W"IU'fd"" 1.. 2-U tf '·t·~UJf""l"tiUJp: 

---

llb'bmpu'bwfr.m I" .!b{rlu'lnt/ Uf•uu•rmutm/w•) (CJ·OI/S 
9.}8.'1- -61) l"''l"L'bb i.'bznL.! wtfr'b l"'t'b•upf•rw"i. /un'Int/wlt

'bbr'f!• 'bm 1w,) Ufu•wfr f.wuwm ftlt,'i'l! lf•"i.m.! b'b' f./1., ll f._ (I 

b I. jQ 1200 tftf mrLII"LU'fd"'/ b. 2, .1, .J, S, 6, 7 u IJUIJI rr' ' - . 
/,r~wr•"filtw.!p: /,l/. 'lwufr '"'"L"t[wll'bbl'fr "'wmfr f.wumm.
ftl Jlll'bf! UIUIUIW'iJ1{nuf t (],7'-2,) ,8 UU 1 fru~ ,j JIILU 'fWUbf'll frm• 

'l uq w~'bh f'" UfUIU1/, ['" f.m UUIIII ftl JIll 'iJ [I f.w ,/Ill UfWIIIIIIII/11 Ul 'iJ Ill,/ I; 
.;52."i-61 'J.OIIS-fr mqJwLHrfr'b: . 

!lm'lm'bb [WJ'i.Uipbf'w'b '""'L"t/w~'bbt•fr .!frm,'IJm'b dw.!m~ 
'bw~ Jb~ fun•tnt/w~fr '-•ur{il dwJI'l' Jm,'l'bm.! b'b .!J"Lu fr.n

'l"t/w~fr lwt'bwpbrw'bfr Jbl, J'bwswJ pwswltfr ht'~"'l'"'fil tw'b 

2 /·1 ""'""'" (3) ts'bmJ 3 zbrm ~w'bbtfd· "l"l'"'J [tiLL IL 
.!mr6.m[, fu.JrnJfrl.fr oy'bm{rltw.!p fr.mws'bm J, fruit l ,:J J,u-

'"'L,j ( .J) fr•!Jfrl'hbrfr ''''2!'9"" l.'/'buuf b'i, yf..f{,'j,, 1 wupnsb

,/f,'i,UI ~wJ ~w"'u'r' !Jb-Jb'bm 1.. mup"9b.!b'bw o'l"""'l"l'Jbl"'

'lb"'.[!"',r [WJ'hwpb[•w'bfr Jbr. 'If''"' .r I; Lr~nL zbrw a,m{tlwJ 

{Jbl b. .!Lit zhrm ""'frmw~ ftlrp•uc't frlbu 11u'"'"'l' n'l"""'l"I'

Jbl"'- '1/,"f.J)"',j [WJ'hwl' b['UI'bfr Jhp_ 'II"/"' ,r b5, JfrmJ'b ~J"' [ilwJ 

{riLl/,!'' •(brr.fr'b mwpfr'bht;fr -1!5,{tlwy.J!"' ,r .!J• .[!u•'bfr ll'Jnul

'bbl""" ftlbtl• ""''"Uif'b"i. o'lu";,'l"l'''tLt L/, .!bft ~w.r br~"L 
,/,11fr'bk 0 ,1, !,w1'bwphrm'hfr Jb'lftll.lbrl! l"'t/ /umwy'bbl"'9 f.buw 

Uf1UU1f1WUUIIIL,j b'iJ ptu~W'iJ.[!f!.' tJbJbbut O'f"'""{"f'Jbl"'- 1ff1"f.(!"'·" 
"fbUI.[! I; fuUIIL'iJb[ f.11L(f\ shJb'bmfr ~2.11/1 100fo-/r l_Wpt 

Umm,'l•{wJ /un'i.Uiq fuum'b"'l''ll! zhtw'b'"'" w'bmJ L'b lUIJ'bUI-
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----------------------

:::s 
• 9 
l:!o 

J']' "J <"! ~ 
-m I'"'J.,, 'l i/G11,m 

.,,+..,·~'"r'"'ib 

I I I 

~V:M.-~ <:n ~t----

S~§::Igj ~ ~;::~:£ -

phrw'b/r Jbt 1L Juuuus'bnLJ Jusfr~'bbrm[t ll<[wrrnbtnL!J l,brnn 

9
bJb'bmfr Jw~hrhuf! JwtH[nLJ b'b Jun'bw<[ wnwr~wJn.J.z !JbJb'b111 

o'JmW'J"f',)b[nt '1-b"f.J!nLJ Jb~ JfrwsJw'fl r.wJwr "fUif;W'flt_4_n'[ 

'iJtmfilbrfr .pwbw~f! nrnz<[mJ t [!UUI wt1JnLUUI~ fo!6~Jrz 
lL 'I J n t. u w ~ 26 

fllwJ •fw.,w- l tJ..,J .. nw~ !lnr fils~ 

l(w., mp•u-

\ 

!lJn L£1 w .. ~IJLf' q 

''"'"" .. !!. .r.r 
Jl"t q flbl q .tb'!.ut qq 

__. 

50 l 45 30 0 ,25 24 

75 60 35 0,32 32 

100 75 40 0,40 ~0 

125 90 45 0.50 50 

150 ll ;) 60 0,60 60 

200 160 80 0.90 90 

lJwrw'iuuJusntJ'b uuJwrmbt"'-9 t;bmn Jun'ln<[w~wzwrmJ 
{,.)1;_1"Jf! {Jmuwmr.J.nLJ I; w.J.b£w!Jbb£ 48 Jwlfr!J t;bmnl 

r/.upnsbJb'iunh /!UUf ftznfr frrb'iJfr!J 'iJbrhwJUI!JbnLJ t 700fo 

9bJb'b~~tfr b. 30°,'o ~upburnfr Juwnbntf''f' nrfr'b w4_btws'bnul b'b 

'brw 4znfr 10 - 120fo~ fr t_UJ+ 'l"L/'1 luwnhntf''l-1! zbrrnbrn4. L/!9 -

'iunJ b'b l"'Jbwpbrw'bfr Jbt_ /,_ wJrws'brnJ (w'ltnwru~ 27) : 

II. Ill n t. u w ~ 27 

~r 
-,...I l! I 

"= 
t t ..,9 

"= "" .. I:.J 
5 .e."= 5 Clio ~ 

...... ~ 
3 ... .,. .,..,."= 

~-
a 

...... " ..., a I:.J 
..,.....,_ .c ..}1 :._, ::; .. .,. .. tIt' "" 
a .,.. ~ .... l:\. ...... .... .l .:r 

9 

-..s ~ ~ .l . ...... . .... 110 ... 
"" "" t 

"- a ... . "" - ~ 

r ll _ i' ll 0:..--= ... Q.. 
.. t I:.J 

:::s-. ,j ~a! 
.. It' __ ..... 

_. .. ~ "= 
0(,: 

5 I a - 3 t .a_.,. 

50 8 28 0,14 14-17 

100 8 28 0.25 25-30 

150 8 28 0.40 40-48 

200 8 28 0,46 46-55 

250 8 28 0,56 56 - 67 

300 B 28 0,75 75-90 

153 



"'w;.!w~w -
''"'"~'"rr ~"'~ "'r"'-

''"''f,.e .r,r r•u'i.ou~l'_ ,,,, 

50 0,75 

~: ~ 
75 I ,, 

· ~ 
100 1.7 
125 2.1 
150 2.4 
200 2.8 

l.~rllnLuwi, 

"""'" j! UJ -
~ ... ~['_ ,,,, 

0.071 

0,093 

o. 117 

O.IH 

0.178 

0.238 

2 

I'WP"'r OlflnW'fnrJnul h'i, zb'b.f!krmJ'. 'ffrUtUit:.nrbrnLJ' I "~""

"~'' ''" tb,,JJ-J'utb P'"'lNIIUI~LUzwrl•rnul, nrm/t.bmk Jfrws'hhll! 
/. w'itt_llllnbL{! t:,WJrJwr /;t (/.('lnW.f!fr'iJ 91u'iJsmJ t_h'iJ OlftnW-

1(''/")uttf, "r'"ft. lunk i)b'l"'Ju'hbre ~wrfi. JwJw'hw~wJfrr_nsnLJ 
,l,.,'it,1nuofm ,f J.'j, [, J>_WJ.f!wltfm.J, 

f.wt'hw,d•rw'h ,f/rutsnLJ"bhl'"i' w•fbtft I;Jw'b b'i,, .f!LUb ~sw

l "'l'ftlu,fnt' Jpw,'lm.!'bht'(! • £WJ'hwpbrw'hfr J'bt_ ~'hwrw1_nr I; 

llfi{'/'"{J/uL'iJf! t/m/uft( -2- .'J Uoutnft6.ut'itt 'J,qmznLrflwtfnr Jpw

,'/11/.f'j,Lf'['_ ~n;_m J.'iJ b wuw'iJ9 Lf<UI.f/ni9Pl_ a/tw1_nr J'wubrfr 

,., 7,1,,ftltu''hl! •f•n/uhl t.'itwl'""'-"1' J/;: lon'lntfm~wzwrl! J./,w+n

fumfJJwb lfr J.'h{tlwl+fmJ': 'lswzmr(tlwtfr'b ~stfw'h.efr Ulbr_rw'h

.'lftltm fJ 1 m~•'b w"'wr.n•fbL"' t.w,fwr ftsLU2n,rflbl'fr Jfrt.k 'lr"-"'" 

1;. 'P".f!l' i.'bzm J"bbrfr 'lb"'./!"'"' I"'""" 'hbrJJ4_wJ um1_wrw
[il "''If'· fruit J'bJ i.'bzm J''irbrfr 'fb"'.f!"'''' 3--5 tfu r.wutnuL
p1wJ'p ttlnnfr'bb Jfrlw'J-f.r • 

!lm'/m'iJb hnr - fun'l_n1_wfbbf'P t_r{Jntl'ILbwftntflfnL'iJ(! zw

f)IU'flfjiJJwb uhpnuf JbJ 1;. ;_wi)LU'flfrJJ'w'iJ e'iJflws.enLJ' 

wuwft6.w'hwpwf' llnrn'lfrwfp "- w'lhrfr ftn«-tnwf[J'w'b UfLULnbumnt/_ 

ulwwbrfr P"'f''l"'P"r'l-mftl l"''bt' J'bJw'bnul /;t 'lnrnqfrwtf-'9 

"'wzw"'w'hb£"L 'b"ILUmLUftm/_ l."' 'lm'hb fun'l_m/_w~'bbrl! 'l"rJ-w
l""'ir'bb1,m,f 'iJbru/r,'J /,_ '1-f'ufrs wulpW[UlWUfWU1NLJ bb: 

ffJ 11 '1_ Uf W m b fv n 'l_ If 1 W ~ b b (' b OlflnUilfN('JuLJ bb W('-

111111J!pb /,_ bbr.f!fr'i, 2_('J'm.'l_Wfp'i, swbsbrnLJZ 'fn'I_UfUttnb fun

'l_m{w~bbrf! LfrbnLJ b'h w'h~wr "- 9."'1'/wrJ. W('U1LU'fr1nLJ' b'b 

a- uoo uu "'f'LUJ'w'IJn1_, 5-8 "- LU1_bi/• tf br~LUr"'frltwJp r 

ffpLU91_uLJ' b'b ft_qn('ll-f.l_'bhrn1_ ( Jfr'bt_k 150 UU urrw.fwlfJp 

'lb"I-1!"'-J') ~-.r lf"'I'"J'm/r (;b'b.f!brfr "hbrmnJ .!bJ .fwuuufp 

'"l"'w'lnrJ,LJ b'h "l"'lu/wml.- 'lwqwJfr'h fvn'lnt/w~"hbr, 6-1.50 
tfU UI('W,{ w'fJn4_, N('ll'j,.[! J'frws1_11L,{ b'i, lf[LU'ilwah itwJ ~nftw

at..' UJWriiLrwfbbp{t J'frr_nsn1_: "'wrntftUI~LUJJt'b J'ftLU91fLJ''iJbrJr 

lllb2l'w'b9ftllmfil J'n'h'b WUJ"'""1b£"L t.wJ'wr o'fww'lnrJmJ' b'i, 
1/wrJ't'w'fl"l""- ( cy pH J< ) ~'hrJJ,{wJ tjttLzb fllitl 

~'b('.[!/rb 2_('.fnLtfW/"'j, 9UI'iJsfr ~Wtl11L9J'wb f.wJ'wr O'fUiw

'JII(tJtfm_J' b'b - ~"''lm'hf.s ~w.f UJ"'l"'wutfr9 "lwtnpwumt/_wJ t.w

mm~ J.L.wtfnr .f~»ubr • npn'h-1! ~nlt/_mJ' b'b /f>frwft'b'l'bbr (w'b~J"'

'bwr'l-• bttwpwzfuf.~· -1'-wnwpwzfu/r~· 'bp"f"fhl, ~9"f''IPt• /us~»'ir, 
w'bsmJ', lp~tunnr~- " - wu'b): 
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'llmz"fwUJb 'l"''liUJJI'h fun'[nt/.w~'hbr/1 l!utfrhre r"r4.wJ £-'j, i 

W'[JNLUW~ 20-nuf (9-0lJS 9262-62 )1 
IJ. 'll n L u lll ~ 29 . 

.:" 
P.lrpb.,otfw~ 11," "r"' ~ "'., fl,_J/r'l"'9""' 

~ 1:..1 1:..1 1:..1 
~ ~ .,. i ~~ 

.,. I I:,J-.._ .,. 
I 

'~-... .. ... .. .. r:: t:""" .. c ~ ...... .,. ~ t ""...::..::.. t ... ~::.. c ........... 
i 

.... t ...... .... t ...... .... t ........ 

s ~ ~- ... ~ ~- ....... ~ ~-..;. .,. ~ .. .. J 
::..~ ..... ~ ..... ~ .. ........ 

a ~ t t t 5" a t s ~ s s a t s a .,. 
-1:..1 

s~ ...... ;~ =~ .... -t=- .... 3 t =- ~..::PIIic:t:J"" 
a ~ 

""' 
a~ ':I a ..,_,... ;~ ... ~ .. _,... a~ .., a ~~)_,... .,. ...... ..... 
"' ! • - ..,. ! .... .,... a~..,. 

! ... ~ 
..,. 

':I ! 3 ..... ~~ ... ... ~ s "' ~ ~s: 
,':I s s .... .,. s ... ""' s 
3 3 ::.. a ..,.-.::..: 3 ..,..-.a 3 

..,..._a 
=- ::.. 3 

.... .,... t .... -~ .... -. 
s =- ':I a a =- ... a a =- ... a a ...... ..__ ..,....._ ...... '-

6 r 10.2 1,8 o ,:n 2.0 0.4 12.5 0,47 

8 13,'5 2.0 0,57 2.2 . 0,61 2.8 0,74 

10 17,0. 2.0 0,74 2.2 0,8 2.8 0,98 

15 21,3 2.5 \,16 2.8 1.28 3.2 1,4.3 

20 26.8 2,5 1,5 2,8 1.66 3.2 1.86 

25 33,5 2.8 2.12 3.2 1 2.39 4.0 2.91 

32 42,3 2.8 2,73 3,2 3.09 4,0 3,78 

40 48,0 .3,0 3,33 .3,5 3,84 4.0 4,34 
50 60,0 3.0 4.22 3.5 4,83 4.5 6.16 
70 75,5 3.2 5,71 4,0 7,05 4.5 7.88 
80 88,5 3.5 7,34 4,0 8.34 4.5 9.32 
90 101,3 3.5 8,44 4,0 9,60 4.5 10.74 

100 114 4,0 10 ,85 4,5 12.15 s.o 13.44 
125 140 4,0 13,42 14,5 15,04 s.s 18.24 
150 165 4,0 15,88 17,81 4 . .5 s.s 21.63 

I 
I 

4nr"'~"''i, i'.'iizJ'w'h), nulh'[w,q4_wJ fun'ln4.w~'ilhre' Jfr'iltk 25 
JP'il· ( 16 J'[il'b. p1U'il</.nrw~w'h i'.'ilzJ'w'it )1 lJ.nw'i19 ~aurfr "'n'l

"'"""b Jun'ln</.w~'itbpe f.wz•JnLJ' b";., 50-400 J'[i'iJ. 6.'hztlw'iJ 

t,wJ'wpz 
'hbr~"'lmJ'u "'n'l"''umh fumzm[ml/ilhl'l! Jf.ws'ilnLJ' J.'J, 

qn'IJ'utb tlfrln,qn4_, nrmJ.r..lunk UIJ'J ~wmwr1.•nJ t '"P"''I k 

np"'~!"'l wzfuwmw'itJ!fr 'lhUfJ!ntJ ~"'f/! umaus4_nLJ' t wbtpw'it

sfr4 /._ auJnLfl 
ffln'l"'"'mh fun'lm[wfhhpfr Ufwmjr fuuumn<{ijntb[! tfrmfrnfuw-

~w'b t uuuppUf -b.'i.tznLJ''itbpfz'iJ 'ffuftubW[NL /)wJ' Wf o (!b'f npnLJ'' 

"'1'1- ll""""'r4.m J t fr t;wzfr•f 'i.tbpJ!fr'il mpwJ'w'lJfr. aupmw,pp'h 

mp.uJ'w'lpJe_ bn<J'i.t "'"'IJ'm'bw~w'i.t mp•u•f..,'IJfr '-wJ'IUp '-,.,,.,,.,_ 

mtn'il 1;: 'J.p,u'ils 'ithpJ!fr5• J' w~bpLn<J{Je tm qm'ith jun'lm/wJlhhpp 

t,,J'J.,fwwm{ill'uJ'p au•fbtfr f.aup{J t, uw~au1'it ~npnq{rn'i.t utrnshu

'ilbp'i.t uufbtfr wptuq h'il ~tumwp.J.ntJ'I l/.1'1 Uf"'m6.wnn4_ ufin

'lm 'bw~nt{tJ JnL'it(! JUIJ'Iubw~{r c'i.tflUI,'Jj!nLJ Ju{rum UfiUlfWunLJ' 1;: 

"'n'l_"fUitnb fun'l_nl[w~'iJbrfr awnWJIILfiiJwh J'frtfl'it JwJ'~bUJ'iJ 
(!b'fm'i.ta[ntJ I; 2fi-30 UUurfr• w'i.tputpffhiJfUIIILn UfUIJJ'UibbhpntJ' 

f..ui.auft•• r.unn~UI"ft.u P"J!f mp..,J'w'lJn.J. fun'ln<J.,~'itbre ( J'fr'i.tk 

J(JO utfj, .•ftw'i.tmJ' IJ5, .5-10 mwp.J.w e'i.tfiiUI9J!n<J'I 
1fn'l"'"'mb P'"'ln•J.w~'ithp[!• l"''lm'i.tli /un'ln4.w~'ilhpp '-wJ'b

,( wmmfillwJ' p, lfwttn'l b'il 'lfr•l w'i.twt ,fb J 'l,Lt•J!fr'il 6.'ilzJ' wb k 

'lfr'ilwJ'fr~ ntdbp{rl flltumb t•/• r.wuuuu filln•'i.te fnJ!r t, t.bu,bw

"ib" waJ.bl/• -i!Pl ,pw'itw~m{lj•uJ'p Jbuuu'l_ t Uf"'t:..w'i.tt_.J.ntJ'I hn
'ln</.w~"i,bpfr J'bJ brflUI[tn<PJwb z'itupt;p4_ Uf"'/(tuu /; ~9UIIJIU'lb
f'P filfr'le' lJ..,~wl'i.t "i"'l"'"'tnp fun'ln<Jut~'itLp'it "'4.htfr nLJb'l_ h'i.t 

b'i.t[ilwp~[.J.u•J' l[npnqfr•u Jfr' 

11. up n 9 h J' b b Ul I'" fun 'In "IU ~ 'i.t h r I! Uf111mpwumm J' 

b'il 800fo "'nl'mlw'i.ttrsbJh'itwfl (euut ~zn/r} k 20 OJo wupbuu•Jr 

/uwn'ilmr'1fr9' Cum 9-0lJS 539 -48 wpmw'1r4.uLJ' b'il hpbJ! J'wp

~w'bbpfr' BH0-5, BH0-8 k BH0-10, f.wJ'auUfwmwufuw

bwpaup 5, 8 J.. 10 J[il'i.t. 'i.tbpJ!fr'il 6.'hznLJ''hbrfr t,,.,J,.,r• 50-960 

uu 'itbp,pp'it mpw.fwqdn4_, 9-4 tC bp%wpnt{i 1wJ'p fun'ln'{w~

'itbpr ll.upnsbJb'i.ttnJW funrzn<Jw~'ilbrc aurUJUI'fr.fm.J' L'fl t.aurfJ 

dAUJrhrn.J.r ll.1u Jaup~w'itbrfl Junrzn.J.,~'i.tbpfr l"'tfrbrc pbp4_wtJ 

J,'fl Ml'llnt .. uw~ SO•nLJ r 
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ll.upnylilllliun/"' /un'lm/.wfiJb1,fr J'bJ J'wuJr JwJrLre mwzu .. 

b'b 1.. f.wuypwJ l"Ltfn'-'bb /un'lm/.w~'bhpf1 wpmw.f!fr'b mpwJ'w'lJfr'b, 

"PI! f.'bwpw•fnpmf.J"Jm'b t- mwlfr" l"''lm'i.L 1.. wupnybJ'b'bm/111 

P'"'lnqw~'bbpf! ,fJ.rwy'bbl unqnpw~w'b l"''l"'-'bb aluuqnp ,J..,. 

ubpnq. 50, 75 1.. 100 UU mpwJ'w'lfrJ m'bbyu'l wupnybJ'b'hu•JIII 

/un'lnqw~'bbrfr "'P""".f!P'b "'rwJ'u•'ffrJe J'bJ t l"'-'l"''bb '"""'l 
'l""-"'~'hbrfr "'P"'"'.f!P'b "'l'"'''"''lJfry: -

100 ulf-py mqblfr J'£,) mpLUJ'm'lJnq "'"P".'I£,/M,nJ'" [11n~ 

'lnqwlt'hbrfr 'bbp.f!fr'b "'P"'J'"''lfrJe, "l'"'""rl• uufbtfr t:.uiiiUI LP' 

'bbl"'- "'."'m-&.u,mf. T".f!r t l"''l"''bb '""'l""-'"lj'bbrfr 'hbr.eF 
"'P"'J' w'lJfry: 

ll.ul'n9bJ'M,mJw fun'lnt/w~tLre J'f.r;.,9t/_mJ' b'b "'"P"9b. 

,fl;'bmJ"' £. 1"''lm'i.b ~9"r'lfrt'i,brfr •'frl"9"'/ ('b~. 30). "'"P"9£
,tL'bmJ"' h"P'IPll! 'bhr"PY mi..fr 2 btm_'b ('i+ .'JO ""), npfry J'h~f! 

( np[' ~nt4_mJ' t- p,..'iJ,fnriU~UI'il) m'bfr T".f!r pw,,apmp,,_.., £. l"'J

~,,_p J"'-'b' l; p~"'- /"n'lmf •ufiJbl' ,f J.r•u y'bb l'IL /)UIJ' "'P J'b~J.r Jw J

('/•h' /J -10 uu t:.lmwqnpm(tiJ""h •/rUI 'l('qmJ' t "hmfr'bb J'b~ 

Olf• ,fJ""' fun'lnqwltfr •/r"' 'If'"-"' J' t" ~9" l''IPll!' pw'b,fn pwll'"h 
Ltm~mq 'lb"'.fr ~94_""'b.[!l!• £. nhmfr'bh bp~f'"P'I o'll!' lllmJnqwft

~.hp'b 111 'l'l"'-J' J,'iJ , "'"f"' l:,uollmff /)"'f'J' UI(IUI~IJ!nll a'f,_,f J/9"f'

'Ji'if! ~9qw'h.efr "-r'"' fi-Lmfr'bh 0 '/hre uh'lJ'q,,J' /;'b ~9nl"1Plfr 
f, /""'1""-'"~'ilbrf.r ,ff.rr_£. '"- '""i'"(,mfm•f L'b w'hfl""'i'9P~"' [tiJ"'-hf!: 

II.J" ~.'!"l''lh'hbr'iJ m'bh'b (tlbpmf.J"Jm.'i,'iJhp. ''""~"''b.J:!fr P'"· 

9'"'L"' l"' [tl l"''b "1."'"' -&.wnm/ t:.fr'IP"' 'fLP~'"~"''iJ -6.'b 2.'1 w'b mw~ 
nL.mfr'bb o'lbpf! ~'"P"'l h'b uwt:.hl 1.. f.p4_ht '1"'1'"• wnw'b9 ~mn

phl"'- 'bnpn'fmJ"b '"V.~'"'rfr'b t-: ll.J'I f.J"brmf.J"J•"-~''bbpf! 4_hpw9-

lL'JJRLuwq 30 

BHD-5 BHD-8 t. BHD-10 

0:.. 0:.. .,.o:.. 
' l:.J ... .,. ' 0:.. 

"'" ... ...... ..J ..J "'" ... ' " ..J 
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~ 3 l:.J 3 ~ ~ 3 l:.J 
3 ~ 
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3 "" .. "'= 
.. 3 

...... Oj. ...... ..... 0:.. ...... ...... 3"':1 ...... .....l:.J ...... .. 3 s . .,. • .. s 0:.. s ..,. • .. s ... ..J ... .. ... ,/ ... ..., 
::? 

3 • • • .... 
::3-.:t 

3 • • • ~ .. .~ ti: .Iii ~ 9" .Iii-. .Iii ... ~ 

50 68 9 
.., 

10 50 68 9 3 1U " 
75 93 9 3 14.3 75 93 9 3 14,3 
100 120 10 3 20.8 100 122 11 3 23,0 
123 143 10 3-4 25_:_33,3 119 143 12 3-4 28,5-38 
147 169 II 3- 4 33- 44 141 169 14 3-4 41-54,5 
195 221 13 4 65 .3 189 221 16 4 8:! 
243 273 15 4 96.3 235 273 19 4 121 
291 325 17 4 130,0 - 279 325 23 4 173 
338 376 19 4 170,0 ,322 37G 27 4 235 
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f
1
htnL t:.wJ,r 'bwfuwmbm[mJ !; ~9"r'lfr1~ hr~nL 4n'IJbrmJ 

f/htufJWJ pwsiU~nLJ sbJb'bu1Jr nL w.J.~»qfr JnLJnLJflfrs ~~~~J 
11 /i,fr'bb o'Jfr9 "lwmrwumht •Jr~»~,'b,e: 

!lmqm'bh bnr'lfrU! ('b~. 30 p) p~»'f~wswJ!; ,~,'bnsfrs (1), 2 

zwrrfw~w'b ~.'JwznLrflhrfrs ( 2 ), nbmfr'bb 2 O'farfrs ( 4) £. f,JuznLJU
'i,hrfrs ( 3): ~9,2."' rflbre f,b'lmJu'hbrfr Jfr2.nsn4. nbmfr'bb o'lhre 
ub'fJmJ b'i, w~wfmsfr'b £. fun'fn4.1U/Jp'b, nrm/ £. LU"/.LUt.n.J..J.mJ 
t ~9.J.w'b~fr w'bu,LsfrllnLp 1m 'be: 

ll.upnsJ.Jh'bliiJLU ~!l"r'lhn.J. Jpw,qmJ'b w.J.btfr tJ,f, !;, 

IJnpnqfr~»Jfr lfr h'b{l~»p~.J.m J, ;_wm !; ~frr~»n.J.mJ I !Jmqmflb 

ll9"f'lfr1.'b ,r,'l !; f.,.J.w~.J.nLJ £ ,ew'b?.J.mJ, P"'l9 ~nrn'l.Jr,JI! 
!; b'b(l,r11.J.mJ: 

O.upn9bJb'bmJLU P"''l".J.,~wzwrbrmJ o'fUJLU'fnrt)mJ ht 
1."' qnL'hh ~~~~J 'l"'l.J.wtl "l"'l"lwmb Akw.J.nr J wuhr• 

z,,J,a,J'b 9-0U8 539-59 wrmw'lr.J.nLJ b'b t/. 8 3, 

•{ 8 6, '{ 8 9 £. t/. 8 12 Ju•r~wlfr ,upnshJb'bmJ~» /r•n'ln-1.,~'£/,r, 
r,,..J;.."l,,,ufuw'bLUpLUr 3, 6, 9 £ 12 J(l'bntnrm -6.tzJ,f, 

1\wJutp {~»'LJ"'UIU~ 31): 
O.upn9bJb'bmJ~» funrzn.J.,~'bhr/! Hr.efrt J,~br/.nLJ/ll! 

1\,rfl f;, r.rfi"'l'IL'b,~mfi JnL'bf! l."L'lmi.b fun'ln.J.w~'bhr/! t,,Jb· 

Jwu1mfl1wJp w.J.ht/! JbJ !; , "l,,brfr .J.r, 'bum.J.LUd~LI.r t'fl 

"'"wt.~»'i:mJ, m'bhi. .Jtn.er t_brJw~w'l"f'l,~wtmfllmit, 1/tJJtw

~w'b JhJ 1/wlm'bm(lJm'b, ~nrnqfrwlfr t~'b b'bflwr~.J.mJ, mbuw

~wrwr ~ZP"l! .Jtn~r !; (2,1), nre flhzmw9Lm J !; fun'ln.J.w~
Lbre mL'lw.Jtnfr•hlf! £. z,rbll!, brl,m w'b.,,J I;Jw'L !; lm'lmth 
I. 1,5 mil'lwJ "'."'l"l"',b frm'ln.J.w~'hhrfr flwJbJwmm/ltwJp. 

Jhww'l 1fr olJ.mu''l"rJ4.n•J: U.upnsbJb'bmJw frm'ln.J.w~itbrJt 
~f.J'bw~u,'b flhrmf/JmL'b w1L !;, nr .Jtfurm'b £5., filmll I; '11!
Ju,'lr"'PJmk[! flwr•fwJ'bhrfr I. 'lfr'bwJfr~ mJbrfr 'b~wmJwJp, 
e'i.l;"'lhtm/ 40-60 utf p~»rArmfitmifrs• fun'ln.J.w~Jr wJpm/lJm'be 

"1."'11,"""' !; 60- 8U0f0• n.J., JLJ !; frm'ln.J.,~'bLrfr JfrwgJw'ii 

wrJJ..j'f!• UIJ'I "/.IUUI-6.wnn.J. flwmntlJ mzw'Jrmf' Jnlk "/.bill.[! t 
'l"'l'a'bJ.l P""l""wfd•('[! mL'Jw.J.,nfubtnL £. "lw>."l,tl.lnL .J.r"'' 

fJ.rwf1UU7JUI"'J r.wrflw.J.wJr"'J ~wnms'f~»J u•upnsJ.Jb'JJmJIU 

"'"'l"""'~w;w['Lf'fr 2wr.wqnrJJw'i. .Jtnrae 9"' 19 !; UIIUJJ.u, nr 
/uw'l"'IP I. "tm'l'AJU!nL ~»Jqfr'i.Lrfr mLpfmnrfrwln.J. wb'lw'lrhtJ.u 

wpJww'i.Lre t!J.wsJw'b u•h'l.hrfrs £. "lwmbrfrs w'i.atmJ £f, 
"'lbru, -6.J""Lw.J.nr.J.mJ I. .J.rn.erws'bnLJ flwu•.J.w"J!l!' 

161 



,., 
.j,-·-' 

, -. ,, 
·~ . 

·'" 

tP Ul J Ink [u n 'I II" Ill~ i, k I' i, f!Uin UfU1111put11m.!wt a£.~ 

[fri.nuf bi. Jw~t/_wrl /, 'lwJ't/_wJ.J!..,Jfri.z Uw~•fwJ fun'lnt/w~ .. 

i.bp[! UfwmpulltmnLJ' bi. ~l"P 'lbl'w"i.i.lirfr9• t:.wmm~ 'lwJtfr• 
~,i,i,h[tnt/ ' .50-100 tfu mpwtfm'IJmf, J'fri.t/,. 4- 6 If hp~w-

1miflJmJ'p. '1frJtui.nLJ' hi. J'fri.l."- 2,0 J'{Ji.. i.bp.J!fri. -6.i.zJ'wi.t . 

9•wJ'tfuu}.J!WJ,~I frtn'l_nt/_w~i.hrf! UfU11np111UfniiLJ' /;i, 7-1.5 Ud' , 
l'"J'itut.{J JutJ'p tpruJ'"P 'fu,fhpf'9 a'ftf_wJ J'hmw'lwlw[•bpnt/_ ~w,/. , 

fumJm fil~•hpmf: tf'wJmb fun'lnt/w~'ttbrl! •ffrw9i.mJ' hi. J'frJ'tuti.9 

~!I"P'I-frli.b1,fr J'f'p_n9mf ~utJ' JwJrhrl! J'm9i.mJ' /;i, frrwr J'ht_ 

(t/_11-..,i.ma£. J'ftut9nuf )z lJ.wJ' t/_wJ.J!UI Jfti. fun 'lnt/m~i.h rl! Lfti.nL, 

bi. llfl.W~tuJft"i. b u1i.f!i,'1t:,wmz Ot[w~wJfti. 'lwJ't/_u•J.pwJfri. /un'[_n

</ u.lf'itlip'it Ulf""'"'IP</ uuf bi. 'f" pJwpwi.i./, pm J', t:.pJ'i.wf/wi.mJ' 

100-600 tCtf mpwJm'IJntf_, .1-6 U 1.. wtfklfr UfUI~wu bp~w

P'"fJJwJ'p: lJ..utf•fwd.[!wJfri. /ull'l_nt/_w~~tb/'1! '1frJwi.nLJ b'b. 

bnr'1ftli.bpm/ J'f•w9i.bl"'- 'lbUf.J!"LJ' J'fri.t"- 3-4 J'{J"i.. b. 
•fnwi.wa£. J'frw.'li.h[m 'lhUf.J!"uf' J'fri.t/,. 2 J[Ji.. -6.i.zJ'wi./ 

l/.i,l!i,'ll:,wm 'lwJt/_wJ .[!WJ/ti. fun'l_nt/_w~"i.bpf! t:.wt/_w.[!t/_nd hi. 

Ufwmpwumft 'lwJ'bpft9• mh'l_mJ'' fwJmb ~wJ' phmni.b t:.bi.w- . 

pwi.i./ipft t/_pw, 500 UU Ultfblfr mpwJ'w'fJm/ 1._ a'ft/_nLJ' Uf"'l

UfU1111fr fuwJmfli.bpnt/_z ~bi.utputi.i.hrfr Jfr'l"- t:.bnutt/_npnL{J Jm_i.i. 

f!"j,'fnLi.l{mJ t /ttn'l_IIIIUI~i.brfr tnpwJ'ut'fJft ~r~i.ut~/t J'bJm{JJWi.f! 
~utt[wmup. 'l"'J'brft JutJpbpi. frr•ur t:.hm J'frut.'li.mJ' bt putJmb 

l1u~J' hp~w{Jh lb'l.tfut~i.b'pfr J'fr'ln9ntfz t/Jw1mb fun'lntfw~wzw
rbrfr t/_put 'fi.nLJ' bi, l_IIL'fnLi.b unt/_nput~uti. a,/,.utt/_nr J' wubp I 

tPwJwb /un'l_nt/_w~'ttbpf! hp~wr J-utJ'wi.ut~ o'lm"''l"rJblnl

t,u,J' wr wi.t:.pwJ-bzm t I "r J' zmwutbu 19tfwJ Lfri.bi. 'l.r""-• 
i.,f"''l..,'l"' 1i. -6.i.zuLJ'f! uthm.J! t .rbJ Lfri.ft o,s J'fi1i..-fr9 : 

t/Jw1mb fnn'l_m{w~i.brfr ~zftnl! tfrn.pp t, .J!frJ'ftwutbu ~ut
I"'~ bi. {J(Jmi.brfr i.~wUIJ'wJ'p, uw~wJi. 'l_pwi.9MmfJJnLi.f! J'bJ 
t, dwnwJmfrl Jwi. J-wJ'wi.w~wJ'ft'l."91! T".J!P 1;, J'bmw'l!w J'w-

ubp[! ~"P"'l.P"'JP hi. hi.fJwrHmJz tPwJu'b fun'lnt/w~i.hp'it 
wtfblft i.utwmw~wt:.wpJ'wp t o'lmw'fnpJhl bp~wr fun'lntfw~ut
z~pbpmJ', npmb'l f.JnL'l_utt/_npnuli.bpf! .J!Pl h"i.z 

Y.pmutzwmfr, Y.zmwpw~fr· hJ'frwJi.fr b. wu zr'lwi.i.bpmJ 

1935-40 {Jt/_UI~uti.i.bpfri. ~wnnL9t/_wJ fun'ln1w~wzwrhrl! 10- 15 

mu•prn9 t:.hmn tfrn/uwpfri.•fb9fti. l_IILlfttLi.b 1._ wupn9hJhi.mJ'" 
fun'ln1w//i,/i pnt/_ I 
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.'b Ul t b r Ul I~ i, iu n 'l n "Ul ~ i, is r I! ututlirpwumnLJ bt 
pwrar "L'w~fr fl.wi.bpwi.hrfr9• npni..J! frputp t:.hm J'pw9qmJ' hi. 

'lP"'I/wJnL"i. •mufti.antf_: 
:hwi.bpwJfr"i. {un'l_nqw~i.b['i, (9·0US 5017-54) wpmw-

'1-P'fmJ' bi. hplfnL J'wp~utj{t' t/J 1 £. t/J 2, 50-300 UU i.hp.J!fti. 

mpwJw'IJnq, 5-7 u bp~UirnL{rlJwJp { ut'l_J"Luw~ 32)t 

U. 'l 1 n '- u w ~ 32 

1;.1 1;.1 
I ~ .., 

"-1 ..:: ~ 

~ fii',.._Ji ""npb- J .... 3 .a. J .... • ... ..._,"':! ~ . 
tf• pw~ujn- ... 3 .... do 0 Clio .. l:li.. ... ._"':! ;;--:r s r·w~lu'b &e'i.- "':: .., 

.... 1;.1 J • ._"':! ...,..., .... 
"':: 

.rp'i.. • -.":: ::..:: .., .., ... 
""'=' 2"'-"c ... 

~":: 5"':1 3 OJ 3 J .., 1;.1 
'trw'i.nfJn'-£1 ;n'-'b ~":: a"=' .,::"'=' ~~ ~ :. ~.t~~ 

..:: "' .... ~ .... ~l:li.. 3 ~ ... 
Clio 3 ~ a ~ .... ... .,, .... 3 -,.= -,.o:,. -,...._l:ll.. ... s . ... .., ~c:.~ ... ~ ~ s ..a .., a ... a a a.,.. • s ...... 

~ .. ;:s c:,t.. c.:>t.. .. ... a s ... ... .,:: 
I 

50 12 6 6.5 63 60 75 1 )J.,'lnif. w~'i.b rfr 

80 12 6 8 96 93 90 1.8 'i.n r•f w L b l'~"'l'"'-" 

100 10 5 8 116 112,7 100 2.2 PJ"'-~'1!. 5-'1 u 

125 10 5 9,5 144 140,2 115 3.2 
/;. f'nLJ£UI"'f!.('-

10 5 172 167,3 140 
•JnLJ I; wpm•-

150 1 1 4.5 
'll'"''bl'f· (J O I 

/ 0 

200 R 4 I 1 222 217, 3 140 5,8 Uf._IUUI['IIIIIurbl 

250 8 4 13 276 270.2 175 8,G 3,(J U b['~UI['II L -

300 (j 3 13 326 320,2 175 10.2 p JWI( [II 

lflntt"'l"''l'i'Lrf! ,b,fut'lr"uf /;i, furu,fm.'l_fri.hpmJ' 20 ud' 
""""'""F'J,Jp ""'""I.P zbrmfr </ptu IL i.bl'"ft9 Jfrtu9"i.mJ' Li. 
J,/,ff"' IJ"'l'lfry' IJni.malt ( 1: ,'JO) lpw"i.hpmJfri. IJ9"r'lftt.i.hpntf_, 

"l"'~'.J! '""'l'"fut11i.J,rft J1ni.111aJ.. mmzqwJ J'"ll'brf• •/r"' t:,,'l_ 

9f!•/m J' Li. """Pi,a,[ Lt '"""'i.Y ,,,fti.aft: lun7nqw~"i.brl! ~w
rLLfr I; J'ft,uy"i.hl i.wiL '"Jl 119"1''1-ftt'i,/;pft Jftp_n!Jnqt 

,'bmi./,[""Jfti. '"'''l"'/"'IJbUp[! 10 wb'l'"'f (Jb{J£. h"i,, /tu~ 
J.f'/Jmpm.fi/ JIILilf! 2-.'J tui.'fwJ ,f£J t l_IIL1fmi.b '""'l"'fw//i.bpfr9' 

'f.frJ'friUlfu'i. 1/"'Jm'iuu{JI'"-i./! J'b.t f;. dmJwi.m~ft e'bfJw9.J!~''' 
'l.PfJ"'l"''i'w~n•fJJttLhf! 1.fr Uf'u~m,nt. J'z 

11* 163 



IJ r ~ w p p L m n 'it b /u n 'l n "LU ~ 'ii}, r £! "l"'"'f"'Umnui b'ii 

f.nrfr'ln'bw~w'b ~wJ' "''l'l"'afr'l ~w'lw"iwrilhrfr Jh'l' ~btmrn
'bwfumJu J'bfiln'lmf "1"'"'1'"'""'""") b•ufuwl'urof..,J hr~w(iph
mntb Jun•tm{w~'hhrt ..,ofbtfr lwJt ~frrwnmfiJm'b b'b umw9 bl' 

thr~"'J"'-J" "'1'"'"'7-r'I"'-J b'b hr~m(lphmn'bb fun'lnof"'~ilbrfr 
mwrphr 111/r"[h(l• 6-10 f.. wofbtfr (2.5) J'[ilbnlnrm (ilnLJLW

mrhtfr pwbofnriU~UI'j, l.'bzJ'Uib {,UIJ'Uifl IOn'lnofw~'iJbrfr UlfUIJ'w

'f/rdf! ~wrn'l t tfr'hht 150-frs J'fr'blt.. 1500 t.. •uofhlfr uu: 
"" ~U' • m_J' /un'l.lltfUI//'iJbrfr f.pJ'bLU~Wb J'wub W/fUIUI'If'ofnLJ' 

t WnWb!J "f"'l"[UIInb lflUI';,fr, puff J'fr 1fwup J'U'l_J "fWUibrfr 

LUb'l_fWb!J/r~nL[il JIILbb woJU[W!J'iJh[nL {,UIJ' "'{' 1 7-f'ofmJ' t "f"'l

"[UIUJU pwrw~ "i"'"'brnof 'llw'b: J?rJ"L'l"'lfr'b l.ilz•nJ'wlfr'b 

frm'lnofw~ilhrfr JwJrhrc! """"l'"'Pwr lfr'iJn,__J b'b l'"l'hwphrw'h 

f.. f.wr[t/: /,urJ'iJwphrul'iJntJ' b'fwJ UIWfLUJnLfillm'iJ{! ~Wf'n'l_ t 
l[rwllofhl nbmfr'bb o'l/r J'fr'lnsnof: br~w[ilpbmn'bb Jun'lmfwfilbrfr 

f.wJLU[' oqu"u'lnrJnuf b'b l"LtfnLhb !.. "i"'l"i"'mlr 'l"'lofwJ 

~l.."'ofnr J'wub1o 

/;f'~w[t/pbmnbb Jun'fmfw~bU['p nrW~£! /[w/uofwJ /; "[WUI

fUIUUIJ'w'iJ mhfr•'hnln'lf•w~w'b "il'"9bu'hhrfr9' lon'lnofw~tbr/r 
"iwu•fr f.wumm{tllm'b[! ~wfuofwJ {,.'bzJ'wt J'bJn'--fllm'bfr9 !.. 

"i"'"'rwumJ'w'b ~"frs ~w.,JmJ' 1;. 200-.500 uu urrwJ'w'lJfr 

7-b"[.f)nlJ'\ 40-70 UU, fru~ /J00-900 UU UlfLUJ'w'fJfr 7-b"f.pnLJ'\ 

.50-100 UUI 
~brwJ'fr~"'lfr'b I. Pl'"'--"'fr fun'lnofw~flhp[! -

"i"'ml'wumnLJ' b'b ~woffr9' ~brw4'fr~wlfr'b ( fuhsl"l"l'J..,~w'b) fun

'l"'lw~'hbp£! "1"'"'1'"'""'"'--J' b'b r,..,,,,__~ fr,..,,.'bnLr7-fr9' 4 J'wu 

J'w.pmr tL,;."mfr~ ~wof, 1 J'wu ~r/.wr9fr ..,o/"''l' 2 J'wu r.r..,

~wJm'h ~wt/ (zwJ'nm), 12.5-600 uu mrwJ'..,'lJnof t.. 0,8-1,0 

If bp~wpm{l JWJ p1 

flrm m/r fun'lnofLU~bbr'iJ wrmw'lrofnLJ' b'lJ /Jwoffr9 \ IIILUf'

phr l_LUfbrfr nL nrLU~fr• 7.5-2/)0 UU Ulf'LUJ'LUqJmf, O,.J-0,8 tf', 

hr~"'r"'fllwJ'p: 1IhrwJ'fr~wl/r'b I. Pl'"'--"'/r Jun'lnof..,~'bbrfr J/r 

J"'ll'£! f.wrfil 1;, J'l""'£! l..,l'bwpbrw'h: l!fr fun'lnof..,~fr f.wp(i 

Jwlf'£! J'ms•fmJ' /; ''J"'" fun'lnofw~p 1w1'bwphrw'itp Jbp_, nr

mh'l J'bw9wJ pw!JLU~f br~"'l'"'--fllw'h 1/3 J'wu£! L91mJ' t 
~~m[il w{J blntf, fru~ dbwswJ J' UIU(! shJ'h'burJr zw'fwfuno/ ( J'b~ 
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1/wu shJ'b'iJur, 1-2 J'wu wo/W'( f.. 200/Q !_IILf) ~UIJ' wutf.usLUif 

J'wuurfr~"'l"" ( J'b~ J'IJiu wufPwlm " l"l'" J'wu 'fnL'Irnt )• n~_ 
l.'hzn'--J''ul/r'h P"''l"1LUIJ'hbrmJ' ~wrbtfr I; o'l"'"''l"rtlhl twt.. ~LUof: 
f;pb J'pwsmJ'bbr'il wJ'm r b'b, P"''l""'"~ilbrf' 7-JrJ'w'hnLJ' b'b 

1-2 !.. wofht/r J'[il'bntnrm l.'bzJ'w'b: 'Ib1,..,J'Jrlt"'Jfr'h /, 1'1'"'--"'f 

fun'ln1·u~tbrfr f.wJ'wr wrmw'lrof"'--J' ht ~hwt/np J'wuhr' ~b

rwJ'Jr~wl/r!JI ll.lu fun 'lnofw~'itbr/r pr•u'hsJr~mfil I"' 'b'b ,,__,,J'iJw

ufrrt{wJ 1_/;. P"'l''I"'P"l''I"'--PI"''b qnrJw~fr9l! 0,013-Jrs wofhtJr /; 1 

~wzof/r umtblm{ trw'h9 .pfrJ'/riU~UI'b PLUr~r ~wl"'--'b"'--
[1 1mtl! , o'l"'"''l"l'Jofn'--J' b'b ~n I"' 'l"' 9wt9 ,,__J, ~wrblfr I; o'l

"'"''l"l'Jbl 'bwh r.rJ"'--'l'hbrJr "l l.'h;mJ'wiJr'b fun'lnof"'~"'zwrb
pmJ': 

lJ. "I w ~I Ul /u n 'l n ,, LU ~ b b r 'iJ 01fUILUlfnpJm J bt Jr'ht

"'"" un1nrLU~LU'iJ p_rJ'nL'f'iJbrmJ', Ullb"fbu /;[ tJbrhr~fiiUI !JUib-

9bf'mJ'' "''lrbuJrof f.b'l"'--~'hbrJr J. 'l"''lbrJr pnfu"''lrJ'w'b f.wJ'wr• 
lon'l_nqw~tbp'b wpurw'lr'{nLJ' bt 18, :n, 30, 39, 45, 68, 9,'J 

h 122 tfu Ulf'UIUIJ!fr'iJ Ulf'UIJ'Uilfdnof J. .J,/J-[ 17.j - 2,0-2,2/i 

-2,JO- 2,75 t.. 3,0 u br~"'r"'ftllwJ'p (9-0YS 8894-.58), 

3-i tfu "i"'"'f f.u,umn'--fillwJ' p: lJ."i"'~J"' fun'lnofw~'hbpp!J ~w

""'9-l.wJ fun'lm{w~wzwrbl'l' t_brJ'u'~"'J"'t bt, f.JrqJrhtJr~. trr 

"l'"'~l! lr ofwu•w'iJ,,__J, ~"l'"'lrwlfr ~_bt b'b[ilw1•~1n,__J, .erJ'•u

"ibu ~WIJ"--'b h'b: lf w~b r""'--l[ill! f.wrfl I; " f.bml. wpwr UP 
{,.'bzJ'wt ~nrnLUurilbrl! pn.pr bt, 

If /r'hl_t.. 1960 (il1w~wt£! l/ll ~if -m J' zw(,w'lnrJ1bL I; 

UI"[LU~~w fun'lnofw~'iJhpf9 "f"'Uif'LUIIUIIUJ 40(} 2['J'nt'l • .J00 \Lf 

l!t7-f.w'i,llr J.r~"'l'"'--PI"'JI'' 't_,br.prt l.tz,Jl! 't"'rbtfr I; f!/"~1-
l"'"'rht J'Jr'hth /i -7 J'fl'bnl"l'"'' ll."i"'~lw Jun'ln1wt1tbrJr 

f.JrJ'i,w~wt fibrn'--fllm'b'b w1'b, I; "I' •/rl"t"''--'b b'b, t.bzmmfillwJ'p 

J'l.frrwtj.~w~wt •fbwuofwJ,etbr h'b umwbnLJ' 1 

"ll w u ur J' w u u w 1 /r 9 "iwurrwumwJ '""'ln1wl1tbrl!. 

~rt•w•u{mJ' bt •JhrtJr'it JwJ'w'itw~'bhp£!' "'nLJrl;f/Jrth'i.wiJr'b frm

'l"1w~'bbrl!. J'bmw'llw P"''l""-"'~'hbrJr r,,,,(bJ'mmmfillwJ'p mnw

ofi.Lmfllm'it'bhp m'bb';,, 'lf'Wb!J 'i.J.p.pp'h J'w~bpl..mlfJ-l! f.wt•fil 1;, 

"rfr z'hnrf.Jrof f.Jr'lrw<J.Lfr~w~w'h 'lfrJ'w'lr"'ftllmttbrl! J'nmwofn

rw"lhu 300fo•lf1 llf"'~wu b'i,, t_pfiln'fntbUJ~m-{/ln'--b[! J'b~m~/ru 
lub,wJ' wof/,lf t f. JwJ'UJbW~f £!h/JLU9.f)lllJ' 1_}1 "fW~LUUnLJ', 
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~~NL b bb 1 nrfr t_bnr~Jr1 t:.w6.wfn qnrm [iJ JilL 'iJ Itt bD,911'f_ /zt(IUI,nL'Jf• 

"itl.rnuf ~wr·htfr t mb'l"''lr''L Wlllllb,lf trU/9"'!1/rJ. al.w1_nr tfw. 

ut.1.Jr. o -· 1o w'b'l"''' filt.fiJ!. b'k l"' '~"'""'' '""'t""-"''l'kl.rfry· "r" ~ 

qwrmfltm'bl! IJ"'f""f t- Ll•'bbt .100 ,fl,,/'/1.9 •wfl,tf•• •f'n.f'r. 

Ul[tuttfw'ldn1_ '""'i"'Jwq'bLp/! ftmrLfl• (· mlilf""'"'f"bl •Juu{tlmJtl

rfw•J •/Jr6.wlt"'·''' U.n '""'l"'fm11'b!,l'l! .f'fr•'f"""'lw lrnt"'~' /,'b, 

t"'b .fl'ul.fl"'l'i"ttf, .'lr"'""lf"''".'ll"''b /,1., tlf,'i'l" - -JO """~·!•~ 
6.w'bm.d' "'wt:."'w'bmtf L'b f.ll"'·'b mJtiJ"'·bf!: .1?, t'l.' ""'"Llm '1111'1-

.p..wtf '""'l"'fw~'bbt'l! l'"J'bm'iun.tf h'b, /""!.'! ;_f,'b 6.f,,/.l,''[mtf: 1/.l" 
/_J.m 'l'"' w/1'b b f'P {tJI> I'"' fJ JnL bb 111 Jb f-, 11 /' utm .J! 'il'b/' rfm/u w

'lrbtnL t:.mtfmr tHf1111l1'fllf'J/,ffr11 llldJifll.ft/JIII'itf! Uf"'/flllllllld b /,_ 
flw'bq /,'iJ, t!Jrm.lfbm ,/ /,'b 'I'"ILlm[ ltwtf lluuft'iJ.lm{~ uwl/u'l'b 

UIJII tfb{J"'I'i'bl'l! 'lb" /1"""'"1'/'lw'l"I'J'{m•J l/,'b: 

jyll'l_lfl{u•l[p bJmfJL! (m/"'11!) "1/'"'.J! I; f!b"'l'i,l, t;"'t'.'/11 mn

'bhtn1_ 'bLf'.[lfb 6.'bznul/!• w'b/utmftm'i. wz/~twmw'b.p..Jr "'"lmC.n-

1_m {tiJm 'b I! 1 'I·''$ p !IP"' WJfb 'it/"' {J bi'P o'l"""'f" f")uuf f! r .'1"1""1 /r" b. 

r.wu•qtllftlvn 'b I!, ,L I'"' Jrqmftl JIlL 'i't! " u·l· '""'";..'11',/ w'b , , .. n .J!l" 

{;l'l:' 'bbt•.pp'b i.'bzmtll.' 10 ,f{tl'b.-[t,lj ,,{f•tfr /;1 o'f'll""f"I'

Jmtf b'b "l"'l"l"'mh '""'l"1.wl1'bhr, .J -.10 t!fil'b. 6.'bzt!u,'iJ 't'·Uf

.emtf' 'kwb. l"Llf111bh 1 ""'I'"!JhtfL'kmJW !t. bt•ltw{Jp!wrn'b/;, /111~ 

w1_1•Lfr 1"'.J!I' 6.'bzm.t!'i.tbt'f' 'lL"I.JJnt tf' ';,,[, IUJl '""'tmJwl{i.bttt 

8 b. 9 l:'"'ll uhtu.!fr~mJt!Jwb 'lh"l.fl"uf, Lpr f'utb•["l'u'q•u'b ; 

('iJb r.flfb) f.'i12_11Ld £' full'lntJW~U12Uif1'11 ,/ {) ,/ fiJ'iJ .~[1 9 w1{ blf 1;. 

"lhur.p t· o'l"'"''fnpJhl "l"'l"l"'mh qwtf br~w[iJphum'bb /un

'ln'iw~'bbr, P"q "lwqwu 6.'bzt!w'iJ 'lb"l.[l"L,f' 'bwiL l"L'fnL'bb 

frtn'lmJ~.~~~'bbr: ll.upnyb.!b'bmtw /un'ln1_wq'bhp ~wr!ilf• I; o'l

urw'lnrJbl tfp'i.t_b. 6 tf[iJ'b. 6.'bzt!w'b 'lhUf.[l"d' "l ubtu•fp~ 
znw'b'itbp,uf urh'lw'1r1w•} . fun'ln1_wq'bhpp t:.bm ~wtfbtfwu;w/ 

f!'b'lnt'bbtn1_ ,fb~ ~wt"'f w•JhJp: ~pwmwp'bbrmtl wui"'.'Jhtfh'bmJIJ 

fun'ln1_w~'bbp ~"'l'blfr t- o'lurw'l"I'Jbl 'lm'lu,t:.bn. 'JJp mn. 

~WJIILfl Jw'b 'l·but,enuft IJr~w[iJpbmn'bb fumzm[wlt'bbrf! 

t!f1'b.-Jr9 w1_1'LP 6.'bzt!w'b 'lh"l.e"uf "lh"'.J! t m'bb'bw'b "l"'l 

Ufwmb 'llw'i.: 

. C.uur tfbmw'lfr Jwpruft, funrzn1_w~'bbpe . ~wrblfr I; 'fwul. 

~bm/LI"'l ~"'r'lm/ ( mn~nu'bb1,,1). t_nL'lnL'bh p•mlmJtuq'blip' 100 

utn'l"lwanb P'"'l"'Jw~'bbr' 40-60, rftwturb P"''lnqw~'bhp { tfbc 

}66 

urpu11fw'fdbpp 'II.Uf.[l'IL,/} 30- 50, tf.rwJuth "'"'l"'iw~'bbp {•fJr

fr'b ,,11wtfw'IJbrJr '1b"l.f111Ld) 20-"JO, t{rwp•b .a'lwltwtfr'b k 

!,,,,,u[tlp.hu111'ith Jrtn'lr11Jw~'b!.l'' 5-10, wupttyl..·tfh'bmtw k LUUftu

~J"' fun'l_m{wq'bhl'' 0: 

I~ 

"j,l1. 3 L 2nup11.lil; &luoo•l "I' tf uruhp[l· 

1-nt.. trf•'l t'l"l''lh• :.!.-w~'II"' · ""'Jf'lt ~!f"l''lh, 3-"'·'lf''fo lsn.mru•2fuflt , 

4 . · tupdn<'b~n<[ littwpw2fufo~ 1 II- b·p~n<. u1ptfnt..'b~~lt l''!'f:. :£·nurp~·2fufo~, 

6 -n•.'lfo'l fu"'i• 7-J.lrwif. 111' f"wi• 8-nt..'lf'l w'I!~Jn'-'but~l ·fi~~"'IJ.":''w'l•bh 
10- {n,'lw'b, 11 -tj>nunnp~w, .12-'l•fut/;l• 13-,-miU~Wii.fdt' 

21Lmtlnp lfwubp LL wptl'mmm.pm: hln'ln'iw~mzwl'ht•Jr 

"-''"' 'l'iuntf b'b tm'l"L'i,b u'"'I'Phr ,/ "'""r ('bq .. 3l, 32): ll.'b

:,1.,,Jhzu,,_p/wt 'lh"I.J!~Ltf wt'l tfwu/;1'1! "l"u.urrwum,uf b'b 

"i"'l"lwmfrt!' 'l"'ltfw'b t!Jrp_nym[t i'itm •zw•J"t""tf'i.bp mw/:.'tL r.w

tlrur o'lmw'lnrdmtf b'b bntup.wzfufrlt'bbp k .pumwp.wzfufrq'bbr· 

'frJLpp "'·'/'f_IIL{JJwh tp111_tnfum{tJ JWb b1'fUIUIIUfJn1. 01f111UI'JIT(Idntd 

b'b 90° {tlh.p•fw'i. 'lh"l.f!"''f' dm'b~, pu~ 900-Jry o/tnj!J' LUb

IJJwb 111111~ ftlb .e·f w'b 'lb"l.[liiL,/' wptf Ill 'i./1' s['LII'' wqJhrfr 1•mfrn

/umfrltw'b 'IL"i.f!"',f' "''bynul, ~ywzmrfilbrfr t:.,u,f,JJr' ·'P"''JPZ• 

/r•ntln1_wqwzwrbrf' '1wmw1,11tfw'k t.wt!Uir' [<ln'l"'r'l· "t''lbf..wtfr'i. 

t:.fr'lrw'i.ut'bbrfr wh'l"''ll'tfw'b t.wtfwr' t:.r'l-bt:.wtfr'b mw~'IPP /, 

LUJlbt !lku,./nr ,fwubpp "i"'"'brft ~wuurmfiJm.bf! tfnmw1,npw-
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kL_ __ .. 

Uflw 300J0·mf. J'I.J !; f.wJ'tuUfa~mwufmu'b fun'lm/ut~'bbr/r "lw

"'br/r f.wumnL{JJm.'b/,9· f.wutmllfJJnLbf! wtf.hlwstf.mJ' t fr r.~~~zfrtf.- ·· 

ilbr.f!/r'b "'ru•J'w'ldfrt 

Fwsfr fun'lntf.wl{~Jbt'P!I I. a.J,mfnr J'utuhpfry• {"n'lnrfw~w
zwrl;rfr tf.rw 'lbntJ' J.b wpJ'WUIIIL(IW 1 trfr tJwfuub IlL zwrrf• 

J'wb tupWlfnt{dJni.bf! ~Wr'fLUrf.nrbliiLI UlltUJbapb urh'fUJJ'uiUbr 

...... 
~ ~.1} 
~ ~~ lj,!Jt.fuJ"bntdf.• 
~ ~i:i ...,_, ~~ 

I ~ )-- Lw;vwptrwL funtznt/_wy 

2 t=::::l- 1----i ~gwznt('{'W'f"f1 f!m'lnJ./.wy 

J ~ ..,..:L... ~Sw2"'f'P"'I/."f' tn.wrw2fv/>~ 

' ~- ~ l.wfbJUf!bf'uill~ ft!Jwzn•pp l;~pwzlr'/>'r 
.l -~ t-f-t lfgw2_rt1..(1(1W</pf' jW11LUf'W'l}uplf 

f ~ ~ !WJ1"uftfiUL~If!lwznLf1f'·f"'tt.wpw'lfur~ 

7 ~ t-y"'"f *sw'l"'f'Pwt/.."1' !"mzwrl( 
8 ~ )oy-< l.uylrwpt{'uiu ,.nfJ..wpl( 
:1 ~ ./' /tJIII'J.IJlf'{IIUI/."{1 ~nW" 
II tr .("' l.wJllwpl;pwu 3nih't 
/I ,.. / l.w;LUJp/;rwL- fiwf'p JwJr · SmL~ 
IZ ,. /' Lwfbwplipwu wpJrtLZij 

/! ~ /"- l.U!JLwflirwl- hWf'f' LUJr wrJmu~ 

"' ~ <::1 ~91112f¥[1W'/!'f' uibgmJ 

IS I tE::::t- I::> /.UJfbwplipwL -fgw'l_ntf'(i• wZI!JnW 
ll -t!!lt· - '-t!lwzmrp.-LwfLwphpwu ftwpbwft!nzn'{w~ 
17 p f-- bwzr"rP· -hWflf' 8wJr ywpbwf•m'Lmlw't 

II ~ X l{pyliwt,/1 LWJ7Jw_p/;pwll 

19 ~:-:t- .1 ygw2.nLpf'wt{_np t/twftfot 
~ ..., .....I-.. ft5wzmppwl/_np ('JwJpN 
tl • -A... 1JLnnLLnwlfwt/.nr f8wJfftv 

tz l:$j) )-()-( lp'}thu.Jjjr'h [WJZ,wftpwl/ tnw~l}/tp 

2J r:i 0 I~ Lwf'bwptAwb- /j!Jtu2"'1'P· ttt.wpw2fur't 
fipP:IiWJ 11 UIUJ/ji)/>pnlf.. 

u .t;:j · l;t ~ itJw2n'f'pwqnp tnwpw2Jv/t~ fipfJ. 1./Jwft'!Pl''"t 
ZS" ·~ ::s + l.u.yltwpt{'uilJ -lpJW2ntf'P· fUJn.w p w'J}u. Fifl'l lhWif'IP!'. 

20 ~ ~ ±_ 9'Jwznifpw'lflp pwn.wpw'l}vfr/{ fip'}-· wwlffJppnt/. I 

IP'JJt_wtnbLnLI O'lf! t.bnwgbbl"'' 

gw'rl,'Jf! 'ILUinLUr~h[lll.. , 2_nLrt! 

pwzfuhtnt.., r['ULUut/wJ.e'hbrfrs 

"'wt.UfLU'rlhl "'- f.,..J' wpt U.rw 

,fwurm rw h'b r.. ... ,t ... r.fm.J' 

t/tW~Wbbb rl! 1 UII'(LUt..nt/_fr t I.. 

t,,~w'lwra ltw'r"'Jr'ilhrl!• 

t.rwpwz/ufo:_'hbre• tln1rLU~
thre• r.r'lbf.wJfr'il r.fr'lrLU<ilur

th1,1!, qw'burnt..'l'bbpf!• [iu

'l"'['f/i,bpp /.. WJlbl 
tP w ~ w 'b 'h It r l! (t~. 

3.'J ) dmllWJnLJ' lt'il t.r/r <hufu"l! 

~UJl''l"'''"rhtm.. I.. wn.w'bafr'b 
wh'lwJ' ... ubr'b wb!_wtnl.tnL nL 

Jfrws'bhl"'- r. ... J'wpt llfr<uz.L.. 
16 .tp'i.. l.'b2.t ... -u r.LUJwr 

fw~LU'b'bbrft ~"P"I"'-"1! "lw'"o: 
rLUUUinLJ' b'b tnt.,nL'hfrs• 

u~tfbtfr J'hJ l.'ilz.!.u'b 'lb"l- 9-~. IS. +wqwG: 

1Jf1LJ'' "f"'l_"fUIIII p91. e UUI Uf!IIL-

bm~p 'IWULUt/_nrJwb tfoLU~wbbhf'(! tfrbnt.J' h'b' 'f"Lf'll b~n'l_ Uf!ll.w 

'bw~m[ I.. 'lnt..pu z.h~n'l un.'bLU~nqt U.nwp_p'il mhuw~fr t/tw~w'b
'hbrnt..J' un'bw~l! J'frwt:lwJ'wbLU~ ~rumwpmJ' !; Uf"'"'LU~w'fl k 

WlliU!_f!bfiUI9 zwpdnt..J', '1"'-ru !; 'f"'lfru ~~~r"fnt..Uft91 Gp~rnr'l 
mbuUI~" +w~wbbbp111J'' ~IUUJUipnLJ t J'frwJb UfUIUIUJ~LUb zwr

diiLJ I. ~"f'"fli'"P,'J 'lmru 2/t 'l"'Lftut f. uur t/tw~w'lw~fr ~wn.nLs
r[wt}l!fr f.u~w'b'bbp(! lf>'bmJ' b'il uh"'wtf.nr ( "l'"'h'l wb9.J!l! 

fwHnLJ !; ub"lwab. ~l"r u~wt/_wnw~nt/_) I.. 'l"L'fLUf.hn. ( npmb'l 

tub!f.j!{! fru~r[mJ'!; frrwr f.bUI qnL'fwf.bn. Jptustf.wJ uffwrf.wuLU~
bJ.p,.t/_)t lun'lntf.LU~wzwrbrfr J'bt} "'l'""J'-'lJft I.. J'M f.'b;_nuf'bJ.

rfr 'Jb"J.j!IILJ' a£n.[!nt/' (rlwt/_rwbfrt/_p J'frp_ngnt/_ +w~w'i.bhp(! 
f'LU!II.ll! I.. +LU~hll! 1JqwpLU'bn~.J !;t IJ.I'I"'P"P 'lhUf.ebrn'-J' o'l

urw'lnpJnLJ' h'b fa£~111pw~wb ~wJ t,P'lf'wtf.tfr~ zwrt:fwphp 

'LUrJ'LUptub.j!bbpt .n.J!r UfrLUJ'LU'fpJ IIL'ilhsn'l_ fun'lntf.w~ .. zwrb

pnLJ' trfr Jwfuul! ~wr'lwtf.nrblnL f.wJ'wr o'lurru'lnrdm.J' b'fl 
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mwppbp ~wn.n'-sqwJ.J!ft fusw'bwqnp ~,uJ wum[>b.w'bwpwr •ft.., 
•l"'l qb'burftt'hhr•• 

.• ~ W ~ Ul 'f JJ( r a /filii" II L J {' 'iJ b {' (! ('iJ~, 34 w) urfi'[UI , 

'lrt"'-J b'b wJ'b"iftuft ml;~zbr,ul, nrmh•t {tlmll'"lllr1nul t tf'~ 

z.wrrln'-Jl! JftwJ'b Jhl1 "'-'l'L"'-/IftwJp: IJ.,fb'bfts z.wm mb'lLUt 

'f[•qmJ !;. "l"ll"iwJft'b l[wJw'il'libptnJ' rl'lJw'b /•m'lnqu•~wz.wpb· 

rf• qpw (~nJ:"fbrf• ,/,m ), "P"llmqft "I"J"Il! ~w'b'l'bhl"'- rlw 
Jw'bwll ~w'b/uqft ll'P f'.,wftrunwf/ z.w(•rlnufl!: 

:_w~wiJwpa ~w'P"'-lf'l! l[wqdqtud' t lt"f'"l'"-"P9• npft Jb. 

wJ rUis:[wJ . t . r.,,'f .... lfLU"i'"lf'':. ''""'"''-IP· IUJb "l"'urqmJ' I 

Wlllllb9.J!P 2."'-f'll!' flwp"'-Jf'l! l"'-f'l! pwg t" f1n'l'b"'-J. Jb/1 "'-'1' 

p 

w 

•t.lj . 34. l_ulljW')UI[Id \jwlflnLJ(I jUJ), UlUJIUODIIh \jtlll,lnll[l (!d: 

'l"'-fiiJwJp. 2.l'P r..wlfwtuu~ Ill 'l'l"' {1 1wJ p z.wrd-qblftu 'f.•u•frm.Jp, 

w•JumJtuurp~"rb'h qrw~q·nJ b t:'h'l "r"'-J' wrw'l •ftw~qbl" 
.'fb"f.J!"'-J r..wb.mfu wnwr_w'bn._J t r..ft,ll•wqlf.ll '.wpqwtt• 'rp• 

t:.butJ.UI'iJ.J!n4 q'bwuqnuf t /llrt'l111W~UI2_W[1(! J. f'.,LUffWIJWra ~UI 

'P"'lf'l!' IJ.n ~w'bfuhl"'- 'b"lwmw~nq "lh"'.J! t o'lww'lnrJb, 

wuwft6.u.'iJwpwr, 'f"''b'fw'l qrw~q"'l ~w'P"'-Jp'hbl" 

lJ. "I Ul r.." "ft l ~ ,, '"" '-I r b L r l! JwltWJIIL J h'b p_pJ,._. 
'l"'JPb yw'b9[! JbJ bbz.mJbbrp,'f "lwl"'"iwbD["'- r..u,Jwl'' IJ.n
"lfwp w'bf'.,[,wdbz.mn'-{J J"'-b tft'i.mJ t" r..wml[w"lb" f>ptJpu•qfp~ 
.r.wpqwJ'bbp[> dwJw'bw~J 'ibp~wJnLJu [WJb ~JtrwnnLJ ,._';.bf. 
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q"Ufw'uw~wJp'b b lJu,~mJft"b ~Uiqrnt Jp'hbp[!' Ru"l'-"'iuu~w/ft"b 
IIIU{wr..nqpJ. ~""P"'Jf'l! ('b~. 34 p) ~w'lJqmJ t" bp~"'- ~9W2_11Lpw 
fiJhpnq ~"f'"i"' ujtg• Umnpp'l. ~gwz.n'-p{lfnq ~"'"'"'-lf'l! Jjt,u"bm,. J 

t- lf'""''lwJpb '""'1"1'-"'l"'Z.wr/t qpw 'lrqwJ hnwpmz{np~ft '.b·mt 

\,11. 35. O•lmJ\•1: ~wGmn•.q (m), n~rll'wlim (p): 

.~u"fwbw~ft Lwr1"'~mfJJm'bl! ~wp'fwqnpqmJ t "r"Z."'~P 
b.'bz.rlw'b r..wJwr• 8w'i1sf• Jb'l 6.'i.zmJb wqb[whw[pu ljwqrn'-lrt! · 

P'"f'apw'bm .. .t ~ f._ l"'-Pl! ~"'lwJft'h w"bs.efts fi'-"'P1"'-" t '1"'-ru, 

npft z.bnpr..pq blJ;_m..J{! "IIU~IIIUrtLJ t-1 
0 'J Ill J ft b . " IU b W II L 'f..(! ('iJ~, /Jjj &U) c}wiLUI Jill..,/ t Junw 

'1"1"'~"'2."'rbrft P"'rar ~burbpnLJ . ~n._,,,~q_._,J o'1f! '"quuulw-
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mfr~nlrb'b l\b,.U19hhln~ t:..IU.!Uipt t/,.w~m"L'lf! ~us'l.!<[wJ t ~"f'UfNI.< 
ufr 9• t:lf'f! umnrfr~ ~9wznLp{lm/ .!f.w~IIL" t P'"'l"'fw ~wzwrfr h ... w 

rwzfuMfrt:..bm,fru~ </hrfr~~9'"2"'·rPn.</' ~~~~~frwrfrtr r.bm, nrfr .tb 

us1.<[wJ t ~n'bwals. wb,'J.D' ''"l'"f"Lup 'bbrunL.! '1-r</.nt.! t ,./, ' 
Ulp'iJmf UfwmqwJ- 'fiUUtwp~ Uf"'[UfWU1p lf"L~'fl •~p,/nL'[WJp 
9W~9f! t.rn</ l9~bl/ru 'IIIL~'ff! pwrarwbnL,/, pw~nt.! t ~nbru.\ ' 

wh9.Df!1 O'lfr ~IILurw~.!wi dw.!w'bw~ UP .!w~bpbul! <{w'bmnt.'l , 

.!ht. frt.'hm.! f;, "l'P t:..bm frt_'bnuf {; lf"'-b'lf!• pw9<{nuf {; wt9 .D 
f. O'Jf! f\fmwbr7L,/ t'• 2_ftp ,/ w~bfrbuf! 'iJrr f'P9 puspapwhnt.! t /,j 

qm'b'lf! 'bnrfr9 •ftw~m.! t wh9.f!f!l O'lwJfr'b <[us'bum<'lf! 'bnpnfbln~ 
t"lwurw~n<{ <[brt_fr'bfru 1.. b,.wpwzfufr~fr .!frt_l.. 'lr</nt.! t •fr•u•: 

~wh ~w.! Ofmw'I"I'J<{nL.! (- <[w'bmmyfr ~"l'Uf"Lufr .!bt. '11'</.wd 
<{bbmfrlf!l J?p.!nL'[WJpb pw<fwbwpwp 9Wbshpnt.! <{wbUinL'Ibhr 

l_bb '1/'</.n~,/, npn<[\bm/, O'ff! f\h'lWbiiLJ t !f'wpwzfufrt Jnpw~~ 
'bbrfrs: 

i. w ~ w t:.. r '1 h 1\ w 1 fr 'b J n r w ~ 'b b r f! (1\fr,IPw'bm'bbreJ 

'fp<{nt . .! lb Ulf'UIW.Dfrb t_r.!nL'[WJpb 9w'iJ9p •/rw, frrwrfrs ,/fr'bt'-

120, zb'b.Dbrfr "fWUibpfr9 Q ,/bmrfrs w<[blfr l)b,.w<[npntfiJw'b 

</rw \ "r'lbl\fr dw.!w'iJw~ 9w'iJsfr9 p_nt.p <[bp9bb[nL hUfWU1W~n<[~ 
i,fr'lrw'bm'bhre Lfr'bnr..t b'b <[brhr~rJw 1.. umnrbr~rJWl t/.bnf.'b· 
tbru w<[bLfr zwur b'it mwpwd-<{wd-: trl1'nu~<[w~ u•frUff. "fr'1rw'ittn(2 

('b~. 35 p) ~w'l.!<[wd- (- l_m . .,nt'bb 'llw~wa.l. ll"l'"i"<ufro• 

"l'l! J'frw'itnt.! t '>r'lbt:.."'Jfr'it urw~'lfrrfr (frm'ln<[w~wzwrfr </rw 
'11'</.LUJ b,.wp"'z/rtf.~fr) t:..hm: i,fr'lpw'brne rfbpl._fr9 fwNnt.! f. 
~"'T"'-Jpnq: fl.J'it ruzfuwurb9'bblnL 'it"futmw~nq ~UitfrmJpf! 1\w"' 

'itnt.! h'b, bptu pn/11wpb'b 'l'b,_,/ b'b uUib~'lbt'l!• npfr .!Jttn9n4, 

1'"'!1</•n.! {; wb,'l.f!f! "- 2."' pf! t:..nunt.! '1"'-1'"' t:..rzht Ju"'l"</w~fr. 
,/bp_: ~,.J"L'[UI~wb pbUI~W<{wjpbpnt.! t:..tup,/Uif' t O'fUILU'fnpUhf 

'itnr "'P"lfr t:..fr'll'"''bme, "PI! t:..w.!w"'b'lrfruJ t uwpwzfrtM Jn~ 
pw~fr l\bu11 

!I' n 'l Ul r ~ 'b b r l! '11'"'''" b'b '""'l"</w~wzUir"t•fr w.!h ". w~ 
gwJp mb'lhp,,_J' 'fl""'it9 w""''bafr'b mb'l"'.!wubpf! 'fWUILUft~bl"'-' 
L</w'bwl"'- 1\w,f wp: il"n'lwl'~'b frpb'bfr9 tJbr~"'Jws'ztnt.! {; lmw~ 
pwz/uM, npfr· t:,t.,, .!frw9</nt..! {; pw~wbf!l !J,L'fntbb Jun'ln<[w~ · 

~wzwrbpfr <{pw 'l~m.t b'b umw~r1wrm l"'f"'-'bb fl"'lwr~'bl.p, 
fru~ . Uf"'l"lwmb /un'ln<[w~wzwrbrfr <[pw' "lwurpwuurntJ h1 
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'1"'1-,/w~ .!frt".'J"</.1 fl'nrlwr~fr9 l"'Pf! 111 "'1"'/ru~nr/ ~~~~J wn<{nq 
l)bnw91fnL.! t Jnmw/[W anrf.• 'ffwrfr ~W,/ f_f'WoftuqiU'itfr .!bp_t 

J? r w p Ill z/u "t J n rIll~~ b-r f! '1-~"'-" b'i. pur~bpnt.! t._ 

"'"'l"9'ilbpmJ' p_pp pwz[u.!w'b 1\w.lmp: Unpru~fr ~wnnt.s<{wJ-.Df! 

Uf.b'".f! (- Lf.'bfr '"JbUfpufr~• "l'"llwqfr 2!11.['[! l_uwutfr• ~b'lrnn~ 
mmfiiJ•tLbbhp l_f!b~~b'it £. 1\fr'lrw•/LMw~wb t:..wr<["'J'itbp tlfr'i.b'in 

fQpwltmf.ltwJn<J Ofmw'l"l'Jm_.! 1/i, mwppb/' "'P"lfr Jnl'"'~'bbp: 

fJ.,fb'b[ry "l"'l''l 'tm"ms<{wd-,e'b m'bb'i. IJpluu~fr. /.h'i•frbm~w'itf. 
ur.!IIL'['ithttnt.! 01fLnW'fll{'dtfntl 2f'Wf'UI2_/r1pl_ Jnpm~bbp£!1 

'J. pIll Ul t_ n f' b {'• 9111 b 9 p tf W U W t/ n f' n L tf (!I 'rfrmm

f.rr[1Uf'f!_ (f.~. 36) Jw"wJnL.! b'b wp.!wmmpw~ utli'[w<[nrhl"'

f,111,/ 1Uf'• ~1Uilnt9of ,,/ bb f_f',/ nt'[UI Jpb 9111b9fr /trn'[n<{w~w2_Wflh

f'P t:..LUmnuf'i.bpf., l..Jm'lwrfnp"'-,/itbpfr , tnpiU,/,.,'lJbpfr pnpn

funLfiiJnLb~hrfr• pwll'"'it'ithpfr nL 1\p'fbt:..wJfri. Jnpw~i.hr/t• •Jw'b

"'"''l'itbrfr £. wu wp.!utmnLput mb'lw'lf'bln'- mh'[bpnuf: 'rfrmw-

1\upbpf! ~wnnL9n1.J b'b w'lJ"Lufrs• ,ewrfrs, pbuw'i.frs "- J,r

llmfilpburn'itfts: 'J.frmw~",rbrfr l_wphpf! /,_ "'PUff! ~wfr•<{wJ £'b 

wptflutflnl.pwJfr b.. at..u<[nr "'""brfr mbuwft/r9• ,ew'bw~fr9 nt 

l""frbrfr9: lon'ln</w~'i.hpf! 1.. at._w<[nr .!mul.t'l! "lb"'.D t mh'lw
'lf!r<[bf, t:..muuuf/P9 £. "lwmbrfr9 w,.f.qwyt 0,3 tf f.hnwofnpiiL

fiiJ•ub ofpuu 'rfrmwf.nl'l~ pw'f~w9""' {; ~w.!br'"IPtl £. t"''-'lfr9: 
f.,L~f! ~h'lfll9n'l ,r,.,,t (-, "Pf! d-w"wJnt.! t t:..nrfr ,flq_ frp_'bhl"'

l\w.tm1., ~m~fr ofrw '1-r'/nt.! (- l."''l"'-'itlr mnw'it'fwpm ~tupmJ-

1"''/ 'ffrmw'it9.f! ( LJn<~)t lJ.f.9.f'P Utpw.! wqpa(! f/w'l,/ nL,/ t 600 

uti (9·0US 3634-61}t 'Jofrmwf.nrbrfr .!bt. frp_ilhln• "- pwra

f•w'itml"'- t:..w.!wp "lwmfr t/pfll JufnL.! b'i. {~L"P 'tw.! ,ewnw• 

~nwf., "ln'l"i"'"'rS "lwmpwumwd- ), frrwrfrs 30-40 utf 1\bntu• 

•/nrmflJIU~ <[pw (zw/u.!wmLUJfr'it ~wl''I"'L) l..wp.!w'i.'li.bttt 

'Jopmwl\nphpfr .tbp_ M•wofnr .!wuhre I. wp.!wmmp•u'h 

"fbm,e (- ..,J'it"lbu '[flluw<{npbl, "l'"lbuqfr zLUf.ruqnpJ.! LUi. dLU

J'w'bw~ 1\"'p.!wr Lfl'itfr 'bpwi.9 u"lwuwp~n<.!f!, 'i.npn'fnLJf!' 

~{',/ r7L'[ruJpt swbshrfr 'itmfuw'fJ,/ fllh dfU,/LU~IU~ /rtn'[n

<{w~bbpfr "'rw•rw,Jb1,fr nrnzb1,1L9 t:..bmn ,J,,_.t hit sw'i.sfr 
ufub,/ w'it { ,/ umwqnpnLJ e), nputh'l_ "lwl.!w'bw~tu~ ~zus'b'i.bpnq 

9"'-19 k'i. "'r•<{m.t 'itw(um'lJofwJ P"l"l' al..m<{np .!wubpf!' wr
,J w11Jn'-p..,tb1,l!, 'bpw'bs l_wpbpf! ( mpw.tw.,Jb1,f!), t:..w'it'l"'-19'bb-
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: j . 

r/r t.wJwpthp(! /1 tpwts Jfrp_£. b'lmJ ~bnwqnpti'-PJU~'iJt _ 

l,wt'fn'-J9'iJ/Epfr b.frzm 'iJw{uwqJnLdf! J,_ a£wqnp dwubpfr II. 

sfrn'bwl O'fLnUI'fnpJnLdf! l"'P'"'l"''b9 't•ur!..np b'br BLU'bsfr u{u~ 
\ 11 

It mp t/. w J R [7 u ui' 

).~. 36. 'J.~mmfinp• 

,/ w'b 'L"''l"htfru w.tb'bfrs LUII.U11_ npn2_nl ,/ /;'b '''"'''"''b'bhr! 

r.p'fbr.wJfr'b r.fr'lr"''bm'bbpfr mb'lbrl!r '1-r"' f.frJw'b "-r"' '''"'l'fm 
b'iJ tpdnL'lwJfr'b sw'bsfr ~UinnLsdLU'iJ r.LUdUI(' "fUI/)LU'iJ1_4n'l P 

Lnr fun'lnqw~'bbpfr. aJ..w•fnr dLUubrfr· Ul('dLULnriLpiU'bbpfr 9': 

9"'~1! £. $w'bw~l!' l!uur mpwJ "''IJhpfrr 
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.9.pum'lWJ~G. }un'lmlwqGbp~ mh•twqpm.J~ L. ~~npi\niJi
q nd[!: ~/'" "'-'l"' tfr'b 9"''b91! ltmnm,qmJ b'b 'bwfuw'tJfr f.fr,/ w'b 

•/r"" lfm•"".'J,/ u1b f.wJ wp l)fr,/'b,u~tu'b mbfu'bf,~mlt"''b rf•wuurw

fJ 111 'J[J/! /)wm~»f/w'ffrJ'iJ I; 1 sur'iJsfr d wuuufnpULd /! fL bp~'"J'iJLU

~UI'iJ "'.l'nlf>frll!: ~.uurLU~wqJfr qpw 'b2_w'bu,~nul b'b .Jrn'lns'bbrl!• 

r.pw"'."'l'"'IJ'bbrl!, 2_b'b$bl'fr umr.J m'b'bbf'l!• fun'lnq.uliw2_LU('bpfr 

IR["u"uw'b, frm'lnqw~'bbpfr urpwJmqJbpf!• •ffrmwr.nphpfr mh

'l/;1'1!• 'bp"''b9 •'frt!.. b'lwJ l)bn.wqnpmf/Jm'b/!, 6.JnL'lwqn['mJ

'bht•fr mh'lbl'l!• fun'lnqLU~IU2"'l'fr r.bn.wqnJ""fi!•ILb(! "'."'"'bl'fr9 
/,_ wu'in lun'lni/W~IU2_UI[1bpfr bf'~UIJbW~IU'iJ "f{'nf/>frL'bbpfr qpw 

'"l''f""f /;'b hp~f'"'P"''bwllw'b m•/J"'l'bbpf!• r.n'lfr ,/ "'lthpbufr J, 

f"l'""fm'ln'- r..umw~fr 'bfr2bl'/!• /"!'"''fm'lfr'bbpfr IlL 'lfrmwr.nphp{• 

funl•mfrltm'b'bbp/! £. /"n'lmfwl/"'2"'l'brfr mpLUdwqJbf'l!l 

lun'lnqw~UI2_Uif'fr ~mnmsmJI! u~um.J b'b mpmuuwJfr ( Jpw

qfrJ) "'""''b9$fr /.. 'lfrmwr.npbpfr 'b2"'1)"'1'n'-Jfrsr ll.J'bnLI)bm£. 

'b2_wr.wpnLJ b'b fupwJu'-'l"'- uLUr.JLU'b'bbp/!' l•t'hh[nq 'bpw l"'J

'bmfJJ"'-'bfr9• nf'/! ~LU{uqwJ I; frw'lnqw~'iJbpfr Ulf'LUdLU'fJfrs /,_ 

fupmdnL'ln'- {unpu'-fJJn'-'bfrsr /upLUdnL'fnL l"'J'bmfJJnLbf! 'bbp

.f!J..n,_J f!'b'ftiLbmd b'b nl_ "l"'/1'"" 0,7 Ut /un'lnqLU~'bbpfr ~n'l

.f!hl'fr9 "fbUI.f! I; mb'l tfr'bfr dfrLUsnLd'iJbpf! ~LULnLU('bfnL r.wdLUpt 

luptUifnuffr'bhpfr lffr'bt_£. bp~nL U frmpm-{JJLU'b 'lb"l.f!nLd r.wmLU~fr 
l"'J'bnL{JJnL'b'b f!'b'fnL~IIILd b'b' l_m qm'b/i £. "ln'l"l""nb frm'lnq LUIJ

'bbp{t I)LUJ1up Jfr'bt£. 0,/j t£ mpwlfwqJfr 'lb"l.f!"'-,/ mpw11LU

'1Jfr9 0,5 tf LUqblfr• fru~ wqblfr JbJ mpLUdLUqJbpfr 'lb"f.f!nL,f' 

0,8 tf wqblfr• "'Jl mfr"Lfr fun'lnqLU~'bht•fr r.wJLUp' mpLUdLUqJfrs 

0 ,6-1;2 tf LU4_btfr• 'bLUJwJ fun'lnqLU~fr 'btmflfr'b £. mpwJLUqJfr'br 

lun'lnqw~'bbpf! mb'l"''ll'bln'- frtnpm{iltnt'b(! "'.bm.f! I; I)LUJw

a,uJ'bhsqwJ tfr'bfr Umnpb('~('JLU LnbmbuntfJJLUb l)bm (ffnJIIL'lfr• 

'f'"'lWdnL'f, l)bnLU{unuwjfr'iJ k /;[h~UJ['LLI~LU'iJ fJLUpb[LUJfrb scu'iJs)r 

'tntn'-'ln'- fun'lnqLU~'bbpfr r.bm r.LUmqblfru tr""'-'l"'Jfr'b fun'lnqLU

~"'2"'1'1! LnLUpqnLd I; qbpJ..nqr ~pdnL'lLUJfr'b fun'lnq~~"'2"'l'fr 
r.wmtfLU'b 'lb"'..J!nl.d "'-'l'l"''tfrJ l)bn.LUqnpn'-fJJn'-'bf! :"Ibm./! . I; 
0 ' 1 tl'-frs "'"-htfr tfr'bfr: 

lun'luqw~'b/, {'I! mb'l"''ll'blm '""('IIL(il Jn'-'bl! · r.fr J'b"'~"'t,;,_,f 
~w/uqwJ I; r.n'lfr uwnbtm /unpmfJJm'bfrs: flln'lntf~~fr qbpfr'b 
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JIIIU(! Mf.JSIII.J! t ,,t1_/t t.n'l_/r Ulllnb9J111t 'fiiiiiiiL umnpf''it J ... ~ 
~bph.nLJf/1'9 0,2-0,9 tf 9111J1 

· Un.Jbm~~~~~~~~ U f'mfiJ-~ t.1m upu-1/r~ 2.f'l111~~brm.! .!L~ 
tnlll'l_b fun'l.n.J~~~~~hrf! urll'l_lll'f['bln'- JunrmfiiJn'-~~ f!~'l"'-~n;_.t b~ 
!J-9,5 tf, .lf't_/r~ 'l""'"'-J' 2,5-9 tf, flu~ r.,111f•111q 111J/r~ 'f"

mnLJ' 1,25-1,50 tf, lun'l_nqlll~~b['t! '1./,"'.J! t "'b'l 111'f{'bl 1111~
Uff'uf' Jun1rnLfl ~~~~~ ~('Ill 1 11('Ufbu'ff' ,.,,/ IIIII~{! !_Ill('(! ~IIIIU.J!III~W, 
a.r,~~~~t! l_ulllnl_/r h. f'•n'l_nq-~~brt! wpm111.J!i'~ t.-r.J~~~J~brpy 
t.J~~~~u.Jb~ 1 flt Jbm 111 'l_JIII f'rn'l_nqw~~Lp[! mli'l_lll'f['bln'- [unpnr

p 1"'-~t!, Jbmlll'l_/111 f'rn'ln.J~~~~~krf' t.w.!k.!-mnL£11-J' P• ~111l'"'l 
t --tbw P".J!l' Lf'~bl' lln'ln.J-~~br~ -I~Ufbu Ufb"'.[! I; mb

'llll'lf'bl, "l'Mf.bu'lf' r.~-r~~~.Jnr Lf'bf' ,.-,~~~r~hl h. o'lt! t.bn1119~Ll' 
lur-""'-'lf'~hrf! ~-~'llttm Mf.l'"9bu~ -zJu-~~~-"'-r 1;. 

pw~.Jnr~brfr wzfuwmw~.ef! ""z"'"'9~btnt, wzf'rwmw~.J!i' -r-
111111'ff'"'lw~w~nLflJnL~f! pwpApwl~blm' t!~fd-9./!~ lllf'"''lu'9~bl"'
~Uf~~~"'~~~~nq Ufb"'.J! t o'l"'""'l"l'Jqb~ t.[!u~w.Jwmnp~br, wn.J~~~-

-frnrf't~bpt 
'twfu.J!w~ f't_bg~blt! fun'ln.J~~~~~brt! "~""'.[! t umnL'fbl. 

l"'-'lm~b fun'ln.J-~~brt! umm'l"'-" bt ,r,,_rf.i' flb[Jh. ""'r.J-J

~brn.Jt !lbn.J!n.J fln'-IL"'"'l'"-"'-" t Pt_b9~'-L ~f'Lth. 300 lfl( 
"'l'"'""''lJfr fun'ln.J~~~~~kr· -.Jhi/• JbJ mpw.!w'lJf' Jun'ln.Jw~· 
ilhpf! Mf.b"'.J! t i't_bg~kl J'bfu-~f'tl,/i,bpfr o'l~"'-fllw.!pt 

lun'ln.J-~"iibr/r "'"'l'Pbr mbuw~~br mb'l ... 'll'"'-J' h J'f'w9· 

f, 11,_,/ b~ ~~~~~~~~~a~"'""'"'m~ Jkfln'l~bpnqt ~pJ'nL'lwJfrb 9"'~9 
~IUnnLgh[nL d-111J'1U~U1~ Mf.b"'.J! t" Juumf'q t.bmhbl mbJu~f'~-~~~~~ 
Mf."'l""'~~brt! '-frzm ~frrwnbtnt• ~wfuw'lJmj ~~~~Ju~~~mkmj"'J 
fun'ln.J111~~brf!• A!.w.Jnr J"'ubrf! h -rJ'"'"'"'-rw~brt! l.frzm 

m/#t{lll'f('Js[nL qpwt 

UbJu.!f'~ 2.l't"'~~bpnu/ r.,"'"'"'-~ nt2_1U'f('nt{JJnL~ Ufb"'.J! I; 

'fUI('a~~~l uJ'nL'l~~~f'fr fun'ln1.111~1U2_IU('bf'fr UI('UIUUW~ (!~lll('h[m, 
Jurt'l_II"IU~~~~('/r mfrlllf.i' h_ ~r-~9 Jf'111911L,/f,hrfr q('IUI /[Jn'ln.Jmf/~ 
ilkrt! Mfh"'.J! t mb'l"''lfbl ~"'1"'-fl "'Uflllf'~l.pmJ, Ufl-sm_J~h· 
rl! Ufb"'.J! t Lfr~bf, i.ltmil' fun'l_nqUI~ilbre mh'l"''lfbl nL frrnrm 

fll"'-f,t! (t.n'lfr Jw~bpbufr9 Jfrilt£ /un'l_nq"'~fr .Jbrf'~ J'"'u 

8 ' 9 P"'ll ub,uJ'Hmfllw~ '1-bUf.J!"'-" '1""'.[! t eil'fnt'h 
wupn9k.!b'iirnJ111 Jun'l_nqw~ilbr O'fUJIII'f"l'Jhln'- '1-bUf.J!"'-J'' 
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~burpj.g ttl_ Uf'u/1"'"' "/."'lUfwuib /un'lnqw~~brf' '1-hUf.J!"i_J' O,S 
Wllmrfrs• P"~ t"ul"'-~b h ht•~wfdpbmn~b fun'ln.Jw~~brf' 'lb"l

(~#uf' ,tb/1 Jbmrfr9 "t Ufw~w"' 
l J.wl""'if''ii wUfwp'iikpfr 'lbUf.[!"Ltf [un'ln.Jw~~hrf! rnb'lw"' 

~LlJ.rbfn'- ["nrmfdJ"'~t! ~i' ~npJ'wqnpqmJ't 
~· . ~l'J'"L'l'"lf'~ 9"'~91! ~"'""'9bl"'-9 t.kmn t.w'iiA'iiqmJ' t zw .. 
{Y'• 
~!; 'r.,.,'lnrJJ'"'~' IUn'l_nqiU~wzwr'ii {!'ii'fnL~hi/tu umnL'ln'-J' b~ 'f('UI 

""'t~wJ'IUUfiUUJWUf'/lu~nL/1!111~(! 'iJwf'tw'fJfr t./irn h_ ~UIIIIlii('IILJ' b~ 

·f.ft'lrw.Jtfr~ tfrnpAwp~nuf t! h tf'nrA~w~w'b 2."'""''l"l'J,,_,f I!' ~er
,/nL'l_"'lfr~ {umznqw~wzwrhrf! pnpAwrHbl"'-9 wnwt_ Ufb"'.J! 

' li 24-48 h w.Jblf' dwJ' l9.JwJ Lf''iib'ii, nplllf.bu'lfr Jun'ln.Jw~~b

-rf! h a1mpwlwrhrf! 'iibrJJ1_b~ P.r""-' lun'ln.Jw~wz"'rhre 
4rnrAwp~,,_,r h'ii kr~"'- w~'lwJ'' JurwJ'n'-'li'~ l9~bl"'-9 wnwz. 

("iiwfu'iiw~w~) h l9~bl"'-9 t:.bu111 ( .Jbrt.'iiw~w~ }1 fi'npAwp~nLJ 
::/,lt -.;.n_w'iiAfr'ii mb'l_wJ'wubpnq, 500--1000 tf bp~wpnrfdlwJ'p, 

· -.,,rawr~"-"'l mb'l_w.!wufr Jw1rhre pw~nLJ' b'k Jugw~~brm/. 
:'twJ' pw~frt~hrn.J ('ii~. 97 )1 lun'l_nqw~wzwrfr pwpar ~bmbp,,_J' 
·; .. ,i 

'1-~n,_J' b~ r[L~rnfrl'iibpn•[ '""'lnr[rul/u'!fr'ii ~ru"it'lhw~hbp' O'f(! t:.h
mughbl nL t:.wJ' wp: lun'f.n.Jm~UI2_lll('(! llht{nLJ' I; 'fii('Jn'l_ l_('J' IIL

'I_'PJ/rh gwhgf'g ffrutf 'l_nl-['(! mpqnLJ' /; Uf"'fUfbf'f' J'P'l.n,'Jnr[, 

:t:pp /rrn'lnr[ur~wzurrf! LJ'i'•l l!J'f"uf I; ll'"'[ ( ''"'~lf~ru~~hrf' .Jrru 
·'lr.J•uJ qb'iiuifrl'iihpfr £"".'1 "f'-6.mll"''f)' O'ff! t:.lmw"irnLrf J;, .Jb'ii
"'frL~bpf! pur~nLJ' b'ii h u"irn'l Jun'l_nt[w~~ W~'l_liiUJnLJ' ll"fnt-

' ''lwlfr~ - gur'iigfrg: fi'npAwp~Jw'b hUfwmwlin.J JJhn'l_ {trn'l.n.Jwllt! 

Jfrw9'iimJ' b'ii t:.fl'lrw.JLM rlrurfn,lf' {UfnJ'Uff') t:.bm , "l'l! h 
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pnrAwr~Jwt hiLfilw~"' fun'ln<[w~wzwrJr Jbp_ umb'ltlmJ 

wMrwJbzm b.tzmJ f.buri..J"'L l_wpbfm<[' l"''lnttb J.. Uf"'lUf"'£ 
pm'ln1_wftiLbrJr tfbp_ rw'it1_nrw~Uib f..'it;_nufp9 1,25 Ulb'fwJ w1_L 

LP• 10 Jfl'it~~p9 "l Uf"'~"'"' "'"ru9bJb'itm1w "- br~"'ppburn~ 
'""'l"""'~"'hr,,f' r"''iufnrwt,,u'it {..'itznuffr.'l 3 J p'it.-Jr9 wtf.bt, 

l,ufu'itwltw'it •JrnrAmr~·f "''it ,/,,,/ w'itudt fnn•tn1_w~wzwr 

f.wJ"' rm•f £'it f!'it'l"' 'it<[uuL ht•r 10 l"'Ufb,,f b.'itznuf I! Uf"'ltu 

,,,f I; 0 ,5 Jfil'it.-p,'/ nt "'1_btf>: tlJn'lUf"'"'b f>m'ln1_"'~"'2"'rbrm 
£.'itz" "''it Ulb~IIL.t tUf""'.e t- 1Jr'itf>: 

""''"''-9"-"'t} fun'ln<[w~u·zwre .. ,~.,I) I; nl ''""'Jb "'''"'r~ 
~ ·1 

LP'itJr J.. 'lpJw'ittu •frnrA"'r~·f·u'it b.'itzJw'ite, "'IlL m'it£'itw p_rfr 

•fr.n.pr t:.nnUI~nl'"'""'"'br: Z.n"w~nrmum'itbrfr {J"'Jl"''"rbiJr ,f£

Jmftllm'ite ( tftmUfb) mr<[m J I; mwrpbJ' frm'ln<["'~'itbt•fr f.wJ "'I'• 

'it"'J"'tl "'r"'J"''I"P Jb.tmfiiJ"''itl! : 
lon'lnt/."'~"'2"'rbrJr +nrA...,r~m J I! ~...,m"'r<[mJ t ,...,t:,,t ...,'it

"-"'6 mbf>tbMUI~Uib UfLUJJ...,'i.,'itJ.r/t'it f,UIJLUUfLUUILUU,IIUibl 

.PnrAwr~nuf'it "'"-"'r"'"L"'9 t:.£mn frm'lm/.w~wzwrl! L1w
'itn,f b'it, nrP9 f.bmn wfumwf.LUbntJ b'it, J£~ IP"'r r.rJr .fht. 

19'bbtn1_ 20 - 40 tf q .flnr: 2-1 JwJ Uf"'t:.bl"' 9 t:.burn l"'rl! 

t:.£nw9t,,f b'it t. 'itnt'P9 frm'ln<[w~w;wrl! t1_...,'itmJ .fw,emr _ 

untf.: tPnrAwr~blm 9 J.. L1UibUI[IIL9 f.burn 8-10 or<[w e'itfihu9-

.f"' tf ~wuuur1_m 1f /; fun'ln1_U1ff'"2."'fP rfmr!iLw~wb ;_wt:.w'fnr• 

JmJf!, nrr 'fbUf.fnLif IIUIIIl'fnl,/ bb '""'ln1UI~U12.UirJr •/.ru 

'fl"fwJ P"l"l' ""'r.J!"'"-"rnt.t'itbrfr• "'r''"'"'"'r"''itbrf> '"2"'"'" 
IIIUib.ff! 1 Jun'lntf.UI~Ut2_UI('P f,UI'it!'itm J f! £ f!b'Jnt'i!m J f! A.J..w~brUf' 

<[,L,f I; wl/mntf.: 

.9,PU.SII.I''L lll' 

brp t.r"'J"'"'"'~"'r"'r""''it "''lPI"'rl! 'lm'b<[mJ I; ~ntm'itmb· 
lmtfJ l"''it , un<[frm'l.fr ~"'J .e"''l"'.ffr mbrfrmnrfrwlmJ, t.ntri 
f!b'lm'it<[mJ I; J.. fr.n'ln<[w~wzwrbrn<[ pw;fr.<[mJ u-,wnn'l'itbrJr'it4 

"IUJUIUUIUibfr nrnz f1bU1~UI1UIJrbr O'fUIUI'fnrdmJ hb frrbfl~ 

mbrfrutnrfrwJmJ h'l•utl "''lPJ"Lf'i,brfr P.rbrl!' Uw~UIJb 2."'"' 
t,,£..,,/u p'itmii""'"'Jrbrfr ''""' b'l"'d "''lPI"'r'itbre tb'it P"'"-"'-: 
rwrm J "Uf"'""'l'~Jbrr .,Uir..Uibl_f!l 
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lfbh JwuwJp ptw~"'i"'Jrbrl! 'l"''b1nLJ b'b 'lr"'Jw
"'"'~"'r"'r" ut'it t:.muwlfr "''lPJmr'itbrfr9 r..b,rnt (';,~. 98 )• U.l'1 
f.hnw<[nrm p Jm'ite ~wrn'l I; tfr'itbl .fJr .ew'itJr "'"'u'itl"'~ JburrJr

9 
Ill 

q. 
J t-----!..-.. ....__ --1-- -, --- :::::-:.._-.-.~ 

I 
I 
I 

"1.~. 38. ~f'wmwi'GI;l'~ uluhd'wGhi'J1· 
<u - p'bj!'bwt;,, '~ J L• 

'2 "'- "'Jt•u, f•-/•~• j!'h m t;uu "i. t.'b2r.LJU1Jp'b, 'I-J'l 1fw'b, 

'l- - £f''""'"'f''bbf'fr J[>u'!J'f"''r' ufubJu11 



.9.ru,lwmwllu'r"'rtlw'h ""lPlmr/>9 tlp'b J_h u"lwntf w'b 

op[hlfm'bbt'f! 2_11L('[! •f>nJuw'lrtfm.J t" kr~m mf>"IP fun'lm/w~w-
2.'"f'ht•m/' i!f'"'m'"t''hhrm/ It l""z/uf>t ,9m'b,gm[: 

.5! (' 111111 Ul(l b /;- (' {! JmllWJIIItf bb l_lll{'{! U11f(1JIIIf'i>9 Jf.'iJt_/,_ 

p'iJinJ1m1u•Jr •Jmfr•w'll.Jn"'- t;,..,fmt" .~rwJutmu•~"'f'Wf'J,.,";, nf>u

mbrfhbrfr ,(bJ ,fuwm.tl l"'f'l! •/rnJ.nu'lr'/"'-•' t" Jf>'btk p'bmltw

•[•uJrP ,r,, 'lm'brfn•L ll'w6.'bzf>t mzmmrmllf> f"u.J!l! ~wJ 

IIUIII['bf'~f'J"' lf"""'f'"'f'f!' 
f: Ill z ,, /> t ,, , 'l , •L w ,, IU I /> 'b .9 Ul 'b 9 I! .~ ,,.,,!, J t 

p'bw~uufmtrf> mbt•/•uo•r•f>wJ"'-'' l"'-f'l! pm(/"bl"'- t.wJwr: ll.t'f 

'·r't"'- mf"Jf> '""'tmfw~mzwrbrft .fjtt_£ 1fumm9•[n,r (- t.rw6.'irzfrt 

mzmwt•"'1tr llw'f ff'""' P"' ff!: 
.5!rw,fmmutlt'"l""f'J w'b npumbJ'bht"''-" trwmwr'irhrJt 'fhrf! 

zu•m Jbr) 1;: ~wC.w/11 p'ilw~w1"'Jf'P• wrmw'fr"'llw'b abn'bwr~nt~ 
frl Jutb w~t/tllurjtw'b lr"''' wmw~wrwrmJ I! ~w/m[wJ t" [pbnuJ 

u•wmwrr mz/uwmul'b.ppy: &wm U'J"L'lhhrm.r lf'"""wrJ 

'"t'<fh.p[! ~""l,r,,_,r t" t.rwJwmw~wrwrJ'w'b uJwmhJ'jt [!h'J-'>w· 

'bm.r mr<fb.pp J,.mm1nr""''lb" 50-70fY/o-f!: 

f!um f_f'P Jutmn'--9Jm'b (zmrriJw'b) altp p_ruunwr'bbrt: 

luurltu'brfm J b'b br·~m "'P"IP· 

1) 'f (' Ulll " Ul Ill 9 " II 'iJ ,, Ill tf " b ./_! 'iJ U1 r, II U r II(' In b '/ 

f."' l'l! 2'"'"''', J' I; Jw'ilrm{J l"''b "'--"" uunhym p l"''iJ mwf 
rfbrt.Jt.9-tbr.pk ('ht1• •18 ,_,, p). 

2) ,f,t J w 'iJ, nrwb'l 2."'--l'l! Z"'t"lrfnuf t 'ithr.phfts rfbrt. 

..,,,..," ""2"9m/ umb'lJrfwJ -6.'bz.fwb z~mrr.f>r[ ('itt, . 38 rj}l 

?-1•w•fpww9f>,'iJ l1wJ ft'il .p'hwl:.n, 21'"'"'"'t''ilbrl! tft'ilm t1 b 

f•'h_,'itw~,,--6.'itz"' tfwJp'b ('It~. 38 m) k Jt'it.pftwt.n,~nl -6.'itzm.Jw 

lftb ('it~. 38 p ): lJ.,w'l_pb '1h"'.IJ"'--'f l"'ff! r.nmtLJ' I; /ull'l_nt/mlf 
w.f P"'l'l. r.uruu{w<l.pmf-, ht'~l"'f''l- 'lb"'.IJ"'-J' nt Lr/t1 t.wtm/w( 

.pmf. 'l.r/• Jwitbrbu'it "''l"""' f;, "'l"r'it.p'it l"'-f'l! t.num_J t- m(i 

..,,Jll' f.'bt"'h u 2.f'"'h9.1J'iibrm_J t 

l•'it.p'itwr..,, lrwmwr'irbrl! ~wnrnsm J' h'b "'Jh"'P"P 'fbut 

.ph["''-"' £('(' f''itL.U~w•fwJrbrl! 'lm'br/_m.J l.'b "''IPJmr'ilbrft9 9w<. 

brp p'itL.U~L.UrfwJf'l! 'lm'irrfmJ' t- w'IPl"'-f'PU pwrAr~ ~wnm9nt . 
h'it J''lJw'b lf"'"""r ('illt· 38 'l): 

:.wJWIIIIIUI~tp lf11fm 'f'iJbrf• tfbJ J' wup lf'UIU>LU(''it/; ('/! p'iJ.fJ 
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'ilwt:.nu b'it, t/.Lrp}'it JwJ'w'it...,~'itbr" 2.f'P "'m'>ru'itw ...,1htw'bw~ 

l"'- ~w"'w~9mfltwJ'p o'lmu''l"rJmtf b~, "l ,f,.w(i• p'bw~w1w!

rhrft9 pwrar' "'JL'' ~,uf.L.Ufu !lwJ 'l"''it'f"'l ru•tP-!"' [•bbf'l!' (f.pt

"/PuJ• '1-buJ.pbJrn'--J WIJPI"'--f'f' Jnw ml"l"''1f'11LJ ht "/"'/'"/, "f'l! 

fun'lmfwl/wzmr""' (U""'"wr•u/) l"'f'l! ,r,,,,r ~ J'.l"'"fpwr" Jh'l: 
/>'il.p'b,r.,u mft"'P h'it l;rbwit/• ltm[J'iJ,u•J/'l"'t'/' "'- ll.t''l'iua, 

p'it}Uf/;-u 'itt.~~£. l_:t_Jf>wJ'itft, u.,,ut1112_111111p, fil'u'lP~I~t~ fJ.z_uiiU[""ffp /, 

WJl 'l_fWUILUf'itJ.('[!I lf 'f'f w'it m/tujp /,'it f; ('fLw'iJp (;,f-2_11('", 

!JII[ILII'I_fJ"'-f'P J. ~n/futhJ/,/;(IJIII~Ip Ill lllfl J!f''/IIL'f'ilbfb p_ftWIIIIllf
b/if(!1 

l•'it.p'bwr.nu uuumwr'iJhrft b1.~wl'"'-{J Ju'--'itl! tJt'ti,tJ I; ,r r 
.[!LU'itft IIIIUUbJW// tfbmrp,'J ,f,.'itt£ 300-400 lJU 1 pu/1 tf,1J'wb 

2/IIUUIUIJt'itJ.pp brf/LU('IIt{dJIIIhf!\ 1111J£[p tfm.p{'• .lf>'iJtf• J.''j() ~U: 

l•i..p'itwr.nu prwwwl'"i'bJ•/• zwr.w'l"I'J,,_,fl! "1,..,1"1 b td,.,'iJ, r_r•/1 
pwrArtus.fm'it t.w,fwr l;'i,br'lPw ;p ,)w/,,1_,.,(, "1'/' z'imt•r,f,/ 
w•fbtf> lwJ'it 11/>rwnn'-fill"'-'it m 'ilb'b: 

llrnz p_r•umutr'hbr, 'hwturJ "bt/lh~p"i,, ft1/;.pmftlt"'~''bb1,p'iJ. 
1/wf'"'l b'it tft'ilht lfnJpft'ilws•/md: fl.tu '1-"''I.J!"',f /•'b.[!'itwt:.nu 

•t_rmu•wr'itbl'r hr~wrmftltw'iJ J I• ,fm"l' Lft'bm J t- i.'hzm J.., !P~', 

P"~ J l"'" J utul!' n l~-6.'bznufwrft'il: If b,} h1,Ltwrmfti l"'-'it'bhr Jt 

'lb"'.J!"Lif 'l_fLUUILII('(! bt•pbJ'u m'hb'bmJ' t d']J'w'it b f•'it.p'irw
r,,u lllb'[tutfwukrz 

f:'"f''l- nbtf>h •put(pb "'wl.f w~,'it/,1""- '' llw'u"-91wr• "- J,,,llwr 

2.f'WUIW(''itbp[! unr/_urwpwf [tph<ft9P9 tb/'/flU J'U9blluf b'it /llnr[n

r/_w~'iJ£ r/tsl ,..,r .f.!turfn f'l t. tl'itbrf..'l k 'I_Uibutqw'il I[WILI'I.,'JIILJ''itb l'P!I 

flLU'I_I[wywJ ~ntf "'I b.puut(pb f[WII "'-9•[wJ .p'il h[ll 

'Lw1wJ 'itbr.pf.'it il.'ilzJ w'b JbJm-{J J"''ill!, ff'""'""l''itbr 11LU~ 
"-1119/,{lll. '>w.fw(' ~tul'btJ• /; OlfUILU'fN('J£l "/"'l"/wwpy, f."L'f11'--

'itp9• hr~utflphmn'ilf>,'J• wupusbJb'itwf•y "- wu 'ittmfilhr/tu "'ww~ 
rwuutwf}- fun'l 11.fwfitbr: 

!ilrr dw/ull(! ~Wf'futrfttr/;{lfLI Wlllu'ita[t'iJ mblfUid wubr 

w'itp_wmbl"'- r,..,,r wr 2.f'UIIIIUI('bhrp rfr•w ( "~'lP"'-J I Jpp_pb J' w~ 
Utll.J' J. qf.(lf_lll_,/) 'l'itiiLJ bb tpm~LUbb£r: Olf[! t:.buw9'iJhjlnJ Jt'itt 

..,£u 'itwk "'1- f9bb[lll t:.wJ wr 2f''"'"wpjt l ' "'f'a,, wbtthrm .r 
'J'itnLJ bb O'J-UIJJt'it t/_w'itmtnq'itbrt J!('LUUIUI('(! 'flUUIUI(t~b[IIL r.ur
J wr gwJr mb'lbrnlJ 'J-hiiL . .r b'it (iln'lwrlt'ilbrr ~ft'l-rwrflft~w~ut'it 
r.wrrfwJ{! .fwrbt"'-- /;w.fut(' O'fiiiiU'fll(l<)tiL,f /;-'it IU..,tur.nr/_/tl_ ~~~~~ 
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"""-tr'bbr: !lnrbf'/.11 'fb1.11br'iJ w'b,ljhb[ffl iluflffll(l ~UJitnt,lJflf J' b'i, 

"fl"'~'f'l W~1_blf111~1 ftwJ'mrp t. UIJl ffW111ff,lJ1[1111).[!'i,brl 1/lllf
/fW'b'hhrfrl ~WI,IIUJ!Ihl.(t/rl 1_tu'hU111ff['flbf'f'• {Jtii[Ulf,/f~lbf'ft "''''[UI-
11/IJ'mh utb'JhrmJ'' 1fft111Ut~llf'b/t: 

{;I'P p'hu,llw1.urJrl! ,lfrwlit J'/,11 N"m"wl'""- ~- 2.'"1' umw- , 

"zzmJ'1 1.filwrfr 'fb"f.pm.J' 'J-IUIJW[IIIIIf t· 2.rfr lfutUIUJ~Uif111t[llltJ'(!: 

U.'i,f,w1_•w'b 2.rwJ'wmw~tu l'"'rm J'L w"iw ~,,/ L l"'· ~''1""""'~"1. 
ll,u(uu/u ~•utLnLylnJ' L'b J'fr ,J!w'hfr 2/'"'UIIII(I~,/,1" 

,'J?f'IUUIW(I'iJJ,{'P 'f')Lpfr {Jfr1f! hm/lflll'f')b[/rtt 14J,In.J! I; ilmz

"" Wllhh[ wbJu'hfr~wmbwlwml[ulh hU["'""UI[ut ·~wi'J' w ["" fJ JnL'bf' 1 

prJ'm'Jnl. "iwuru•ufuw'bw,m/m{JJ"'h(ll p.t•fr ,fwww.'IJ'wb 'f'"'fm

rh.'IJ' wb t.'bw[IW1.n:""l" Jill L,,, ''JIU zmt•fr N'""''"" r'i,b I' I' Ill L,.
rw'h,'l JwllUiff'.l 2f'111U'I111ftfr UI[IIIIJ'uuJir<)~l IlL i.rftutrmfJJIIIb(!, 

p_rw Uutmn J' mb 'l"' r'lu','JJ' w'it t:.bn w'itftUI[''itl, l'f1, ,,,,,. "'.IJ•l ,,) .J}LI.l'fr 

pwrarm (tl Jlllbf! I 1111/bputw[IIU~I/I'b UfWJtfw'i.Lbre 1.. wu'iu UmJn

r•upwr J'bt) p'iJwffullfutJrbr/r l_.f'WUIIUJibbre ~utnnt,lji1LJ' b'b 

hr~m ~wJ' w1.btfr 'lq""l nrn'by J'fr2.t. b'lwJ 'h1.w'l"''l"'Jh t.b

n.w1.nrnLfltm'b'it l!'b'lm'b1.nLJ' I; J'fr'bz.t. 10 tf: flr£1; J'wund 

wnw2.w9wJ 1./iwrfr 'lb"i.J!"LJ' w'bfr,Uifrw'b 2.rwJ'unnw~w1•wpnLJ' 

UIUfW~n1.bLnL hUfWUIW~111~ 2.f'WWWf1hbf'(! ( 1-3 qtf f.,bn.w1_nrm 

fJtw'b 1.rw} fun'ln1.w~n1. J'frws'i,,.,J' h'b rr'"l' t.bm: l!JrwyJ'w' 

ufubJ'w'b ('b~. 38 '1) ~wfr•1_wd I; ll'"'urwr'bbrfr (il1.frs t. o'lmw 

'fnrJ1n'l 111Uf'.J!1U1nrnLJ''iJbrJr urbuw~frs nL {J1.Jrs: l!Jrw,'JJ'w~ 

t"Jr mrwJ'w'lJrtJe ~u'l'"'l I; 20 - 300fo-m/ 'r".J!I' Lfr'bbl trw· 

mwrJr ln[IWJ'w'fqfrst 

t"liUUIW~Wr..WrJ'wr I; Jlllf'W.J!utht.J11Lf' J'frw,'JJ'w'b wb'liiLA 

O'flnW'f11f'db[ 6 <frw~w'iJI nrfrs 2-e' J'frwsJ'm'i, 'fJfr, fru~ J'JIIUI 

'bbre' trw"'wr'bbrfr 1.rw' 

J?rwmwr'bb1,Jr 'bnrJ'wl zwilw'lnrdJ'w'b 'fhut.J!mJ' "lw 

t.w'b2.1."'1. .J!whw~nL{JJwJ'p f."<f'f! t.numJ' I; 2 21''"u''"l'"1• 'br" 

nr!./; ~/smmJ' WRIU2_1U9WJ 1f1wr/r 'J-bUf.J!IItJ' tfrw~w'i,'i,brfr O'f 

'bntfltwJ'p Wh2_WUt1_nLJ' I; J'p wb'lwJ'wu, nrF dwfuue pws I 

fln'l.'iJ1.mJ' Jrrh'iJ 'I."L'fwr.biL f_[1W111Wf1111t lJ.Ju"/bu, orfr'hwlf, 

~u, tnb'l.wJ'wutnJ' 1.flwrJr 'fb"l.J!mJ' ('b~. 38 'f) brllm uw
urwr'bbrfr l"Lf'f! t.numJ' 1; ~P» mb'lwJ'wun1_t >l.flwre 1_brw!}-

'bbl"L9 t.bmn 2.mre t.num J' t U. t. P 2.rwmwr'bbrn1.t . 
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fo'b.J!'b""r..nu i.'bzuLJ'""tfr'b uwmwr'bbtlfr ('hi,. 38 w) t.fr'frw1-

1Hw~w'b ilwz1.wr~e ~wmwr1_nLJ' I; w!""lbu: lln1_nrwpwl' 

t.wtur'bJr I; tfr'bnLJ' t.wz1""r~"'Jfr'ir ••wf""l! ' prw"'""l'P bl'~wrm
[r!Jm. Le~ IU'fpJmrfr m r_rmJ'pwrJr mbrzbre " 'hr·""'hs 2./'P 'bJr

zbrl!' fl/wt:,LUh2_1_mJ' /; nrnzbl '""'l""m~p wJ'f,'illu'itUfLUmut~w
t,wrJ'wr urrwJ'""'lr"el nr/r 'fkUf.J!NtJ' 2.1'1' 6.'bzJ'w'b ~nrmuw
'i,l,rfr J'bdmfiJm'he /un'ln1w~LUzwrmJ' f.w,Jw""'l' Lf•'bfr 'bJrzbrfr 

"'"'rrbrmP tw'be (h): 

J?rJr f.'iJ;_J' 1.<1/'i, ~llflltUIUt'bbrJr J'bJmftl fill. hf! J' b~ 'f,j LUJ' bm f1fr 

1.rw ~wJ' J'frr.fr'b Uftb'lnJ'bmrH [rlb.J!mf!tnL'hf! i=~~ nrm'~'l' 
l 

h· lrlr 'bJrzbrJr mwrp.brmfil J'll'it'b I; J'l.wrbl"'"l l-2.rwmwrfr 

"r~wrnLfiJ•n'br J'bmrbrn1., 

UJrwrfwJ'w'bw~ t.wl"''bfr 1;1 nr i=AQZ, "l'"'b'l A - 'it fun-

7"1.w~fr mlww~wrwr '1/rJ'm'fr•n{J Jttth'b l;t ll.Ju p•u'biJ//!t.f,,TJ 

"1' 11Z1."' J' I; mbuw~wlw'r 'ffrJ'""Il"''{il Jw'b ,fhJm{JJ,L'it(!, "'"iw 

IU'lJIIL Uut~frs \ {fln'ln1.w~fr UlrwJ' Ul'ffrrJ ['I 

t~ . . 'JH w-mJ' ,'lmJy I; "'t•1.w'~ •twwwfrll i.'bzJ'w'b 'lfrJ-r. 

( 1)~ uiJh'lnJ'bwrJrl/ 6.'bzJ'w'b 'lfrJf' (2) 1.. w'lpJmrfr uL U""J'~ 
L~wrfr 2.rlr 'bfrzbrfr """rrbr"' filtm 'he (h)~ "t'fr'b "ILm.J! t· r.,,.-,_ 
1_uwwr fp'bfr t.rfr i.'bzJ'w'b ~nrm"w'bbpfr 'f"LJ'wre' 

~f'LUinwrJr J'£2_ f.'iJ;_J' w'iJ J' bt}m{iJ Jill 'f,(! ~"lUI,, w'bw1_nr1.fr 

u"'"""'''~ £.f,2,fw'b '~"""- ( 1) , hrp ,fr,~t/Jr Pl'"'"""rl• ,,u,Jrfr'b 

'fr•1_w.> ''""~""'bf!' 1/.n +""~,~~/! 'ft"/mJ' I; I "f'"ib"'lfr •frn.J!r 

'l.f'WUU[UIILifLU'iJ 'fb"f~IILif uwJ'pwrJr J'b2_ 'l.IILf' 2./.91/r /, IUJ'f

Uib'lfrs J{tl wof1_p' h(ilb 2.rwmwi'P dw II'"' ,f ~wJ' 'l.I'""J' l'"'f'P 

J'hl 'ft'1wr) tfr'bJr w1.wnJ' ww 2.rfJ ""f b. I.[J b {J nLJ[WUtf'1fr 

2rfr t.b,wsmJ', t/•w~w'b 'f'bbl'" ~wr/•.p Jr 1p'hfr: .Pw~w'bfr 
'lb"l.J!"'J' pmrarnrw~ f.t1Lf1f! J"l,,,,r I; u{rumbJ',,f, fru~ 
ofrw~wh ufr'iJb[IIL /,_ 2.rft1wtJrfr 'fbut.J!nLJ' 2.f1WJ'WUILII~Uif1UI(I¥ 
J'w'b ufr,mbJ'fr.'l 2."'1'1! ~ilbnw'hw h mu£u {,J'blm t.wJ'wr 

Jfru•w'bJr JP tfr'bfr: t/JLU~w'bJr wfr1. pwy1_wJ.J!/r 'fbUf.f!'uJ' f.'h;:J'w'b 

bdm{tiJnLbl! ~w/'"'wr..wtm1.fr (2) 'lt}n1_: cflw~w'bfr "l Lr/rt/_ 

fw~1_btnL 'fb"l.J!nLJ' "'Jh'lnJ'bmrfr~ qfrde ~'l'"'b1.fr ( 1) 1.. (2} 
'"brJr J'fr2_£, 
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,.'b.p'bwf\nu 6.'b;_mJ'wtfr'b p_rwmwJtbl.pmJ' /~tntlnqwllw;_wpf! 

u.I"L""fl'"'J' b'b J'nmuu/.npru"'b" t.nrLf• J',~Lpbufr'b rzmqw

t.lm, umwmfr~ h UJ.JhqnJ'hml'frll 6.'b;_J'rub 'f')bl•f•!f !J"'J: l/.,!b

'bwJ'hJ 6.'b;_mJ' I! 2.l"""""l'"'-J' I fr'iunrf ~ """"mfrl/ {.'j, ;_rf urb d ,. 

J'w'bw~, f!""' "l'P Ufbur.p. I; f!b"'['[,l f"n'l'"'"''tfr "'P"ff!' .9.pm

utwpfr Lp~wpuL{Ii['"J'P wJ'b'bmJ'/, 1) {.~'2"''f[_' (h,.) '""ru .'Jt/"''j' ~

nbtfrblpfr .'JwJp utbtlli[llll ,(, a,,,,l""-'f: l;f'l' 'bl.-t•J!f•b 6.'itz"'''l' ,j'IJ,) 

I; tfr'bnLJ' frmttnt/_wlt'bbf'f' t,,J',p [11"'!1"'"'1'/'tf' J'b,)m{JI"'- ~'P.'!' 

t_purutwJ•fr •/pw ~""'"'-9"' J' b'b i..'it;tu ,ff! J',1,J,l'" (phu'irm{Juuftl•

l'"} f_f'tuJ'pwpbh[• {'biJ• 38 w}: flutfnl"ull"'f' '"1'1 Pf""J'flW[tbh['f! 
~wnm.,'Jm. J' J.'i, ,,,,1,am'i'J!'i.J,1,f, 11,,r ,,'i,rl•rfr •/I'm' f,t,ft,frl-

pbmn'bfrs: I/,'IF'Jml'fr9 2.1'"'"""/'mf Lit"") f.'"f'f! fJu,/• '1""' I; 

J'mpJ'w'b ll""'fJ<Wt•f• rf/.r lt'"l,j',,,j', ''I"'" 1t"'LJ'fr!J i'-'IL['f! t,,,ur ,f 

/; P._['wurmpp J'bp_z lj,J"UfP'""'' J'wJ•J'mb F_I""J'pwftf! ft"'f"'"f /; 

t_rwurwpf! mtLw'ba[,'iJ J',.,,f,t•fr: 8mlm'.f!'"'it}/ml' ,fruuttuf -{,J,;_mJ'f! 
uwf.J'w'bwtfr'it {tJm.lJWut[•hJ/• tfbJm{J Jm'bfr9 tfrn.ct' lufr'itfr: lfmp-

J'w'b ll"utfprupfr '1-bUf.pmJ' ttmmmfo!t (,i,zJ'w'i. qfrJI! ~~~'i.fr 1' •f!, 

P"~ UJ.JhqnJ'bmrH 6.'bzrfw'b 'ffrJI!' 2'-e· wn,p_ufhtw'ln'-t'b 6'bzn'-J'f! 
~tfr'bfr h'-e• npf! +n.cr I; hw-/.r91 

fr'b.p'itwf\nu 6.'b;_ttLJ'wtfr'b p_pwmwrfr •/rw, pmpap mb

'l_bpnLJ' ~wnnLsnLJ' hb "WbUII"-'I_WJpb f.npb(' ( 3) o 9wd f' mb'lb

rnLJ'' {J n'I_W('~J' wb f.npbp ( 4) 1 fru~ J'bJ hpffut('lll [t/JnLbbhf'fr 

'1-bUJ..pm J'' '1-frmwt.rrrbr ( nrmb,1 'l-r1"ur 1; tfrw~w'i, "- hnwpw2/uM J 
"'- t_pwcnwp'bbpfr J'frwstfw'b mbtJhpmJ'' tfrnfuwpi[J'w'b 1\npbpz 

fr b .j! bw t, n u n l (, b 2 n L J' IU I fr b p_ I' IU Ul w r I! ('b~ •• 'J8 p) 

httLJhUJ.Iw ~umm9rnJ' b'b wJb '1-bUf.pmJ', bpp Wt[pJnLf'f! qm'bqnuf 

I; p'bw~w4.wtf'P9 pwp3.p. pwJ9 w1u '1-bUf.pmJ' funrzu4.w~'bbrc 

nt_ [iJb mwp4.ttLJ' b'b f.n'lfr J'w~bpbufr'b J'nmwqnp•uUfbu 'l"'

qwl\/m, mwppbf' fiJb.Ctt'-fiJJnLbbbpnq, Uflb'lnJ'btnpfrlf 6.'itz.fw: 

qJfr9 9wJ, WJL npnzw~fr [iJb.pnL{iJ[w.fp (fr'btUfbu pw9 lf'"'bH.p
'bbpf! }z lun'ln4.w~'bbpfr [Jb.ptn{iJ J"'-[,1! Ufbm.p . I; f.w.fwUfwututu-

Juw'bfr l\fr'l-rw4.Lfr~wltw'b [Jb.ptn{iJ[uthf!• Uflb'lntfbwpfrll 6.'b;_.fw'it 

qfrJl' UJ.bcn.c I; t.w.fe'b~'bfr /un'lnt/_UJ~bbpm.f brzwJ ufr ""'ltb
pbuJr f.bu11 

fr'b.p'bwf.rru nt_ 6.'bzm.fwtfr'b p_rwmwp'bbpf! ~"~l'"'l b'b tfr'i,bt 

pw9 b. tfrw~z Gt'bbtn4. uwbputwpw~wb UfWJ.fw'il'bbpfr9• p_pw• 

.fwww~wpwp.fw'b '1-hUf.pn~.f bUJ.wmw~wf.wp.fwp I; ltwttmyb[ 
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•ftw~ 2.r"'"'wr, np'b fr!rb'bfr9 'bhp4w1w9'bmJ' t fun'ln4.w~wzwr, 
nr•fr "fr'lnt/ p_mpf! 1\num.f I; "l w.fpn.'l_p_ pwp3.pmfiJJw.fp 

(f.wmquu1.pm/_): a!""'P"P p_pwmUJpmJ'· 'bbp,efr'b 6.'bzn'-.rl! 'P"-PI' 
~- 1.. t.ut?_t/_/.r ;_fr umiufnlff, 111 umfr 4wrblfr t oqurwqnpJbl wt/_btfr 

[dtt•JL '"'"l"'fwlt'it!.[t: ~ur;_qwJ•Itnt/ npn;_m.f b'b P"'9 'l_pw"r'9$P 
l:m.f /un'lnr{wltft l_,;,,,(,/'1!' 

lf 'I .r, ~. 'll' m"' Ill[' fr {'bit· 38 q} t.wzqwp~f! wwpphp

,,,,.r f; /•h.[!bmf.,, f._JIUIUIIUf'P t.m;_t/_w/'1Jfr9: fi.J" 'fbUJ..pnt.f P._f'P 

f.'i,z,fm'h l[nl""""''i'LJ'f' .fbJm {J l"''i'f! f.wtm'bfr l/;1 Pw9fr f.w;_

•/"'1'/I"'Jf•b dmfttufry, f.wlw~'P b'it tfr'iwuf "''lPJnLf'P ft. 2.rwtfpwf'P 

~~~~Lf'{'f!> WJIIft~l.l)b u•fr .fUJ~f.pbu'iJhpfr Ill 'f'lwafr'f f.bnw4.nrnL

{J J11Lbf! ( ht·~rmtw•rlrwt1"''b pwpapmfiJJ"Lhf!} IL p_pwmwpfr ( J'l.fw'b 

'""7"'/ "''{W zwrfr) b f'~"'f'"' pI"' bf!l 
fiJnrf Uff! Ufb'".f) I; uwL•Jdfr "'JbUJ.frufr 6.'itzm .f, np f.w'lfJw

t,,ul'fr hpllf'wtw+•u~u,'ir pwparmfilt"'-'bf! iL 2.rfr 6.'bz.fw'b ~npnwm

'bh rfr .fbJm p Jill h(' ?_fWLIIW('IILtf I U.lufrh.pb Ufn.f Uffr (,.'iJz_nL.f (! 

n rn z<fnr ,r I; Uf" .r UJ.fr IL ppwmwrfr Jfrwmh'l wzfuwmw'b.pfr9· 

.pw'bfr nr• UfnJUf'b w'bJfr2.wUfb" p_mre .rrzm.r I; P.rwmwrfr .thp_. 

n[•mbrz WtliiiP._UJbttLif b'b ztJr.fw'b '1-frJ'w'l-r"'PJIILhbbrz 

t/Jn.pr mpwJ' wqJfr 'fbUf.fttLJ' tp11.f)f t [phm.f p_JIIUIJJIUf'fr 

;_frbwpwrw~Wh wrJb.pf!• UW~W~b wt/_btuthnL.r bb p_rfr {,.'iJ;_.fwb 

lfnrtnum'bbpfr .fbJm{iJ Jn'-bf! b. t.bmlLwpwr' Uf"J' UJ.fr Lrfr</. (,l!'b-

2"'-.rl!, 1\'lnpuL{iJJmbf! iL Jwfrtut{nrz l;'bbrqfrwtfr .pw'bw~l!' 411/
ufr'b.e'b zwt.wqnpJJ'w'b J,ufuubre: .~pwmwi'P J'bJ mpw.fwqJF 
1f,'"f./)tn.f, (!ht{'>W~IIInW~f!t 2_/.rbwputf'<ll~Wb wrJb.pf! .fbcfwbnL.f 

t, pwl9 Uf"'~<»llnt.f b'b Jwfuuqn'l l;'bbpqfrwtfr .pwbW~f!· zm

t.mlfnpJ.fw'b Jwfrlllh['f!: 

If rz" wb fun'ln4.w~wzwrfr urrw.fwqfrJe Ufb"'.c I; tf!'bfr Ln[!b

UibttwUJ.btt wJ'b'itWbUJ.W<nW~UJf\wp.futpf!• nrfr 1fhUJ..pnt . .f ;_frbwpw

f'UI~Wb I. zwl\wqnpJ.fw'b Jwfuubpfr qm.fwpf! '"".Pl' I; Lfr'bm.f: 

lf 'l.r w'it ptn'l_m{w~wzwrl!, fr'btUJ.bu 'bwb. fr'b.p'bwf.nu 6.e'b

zm .r w tfr'b p_pwurwpf! ,,b'lw'l-r"'-" b'b Jn<nw4.nrwUfbu t.n'lfr 

.fw~bpbufr'b 'I_IILlfllll\bn, uutwmfr~ !L UJ.Jb,Ln.fburpfr~ 6.'b;_.fw'b 

'l_dbrfr9 9wJz U''l.fw'i.J 2_{'WLIIWfbbrnLJ' UUIWUJfr~ (,.'iJ;_.fw~ 

qfrJ'b (1) w4.btfr ywJp t qur'b4.m.f UJ.Jbqn.fbwrfr~ -6.'bz.fw'b 

qJfr9 (2 )· WJ'f Ufwur6.wnn4. {un'ln4.w~'bbpfr e'bwrmP JIILb[! ~w-
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'lm'iuJ•uJ t.rfr w'JpJmri.brfr9 2.m-rl! t.numJ' I; lrwJ'pwrfr J'bt_ 

pu~ WJUUlb'Jfrs' pwzfr•/rt !JIUh!JP J'b2_1 

li.Ju ufubJ' Wjnl/ I; ~wn.myt{wJ ~WJIUUUJIUh" 2_fJ'nL'JhJ.f'f 

,fhq J'wuf.!' nrniJ_, u'i.t/_mJ' b'i, p'i.w~w•fwJrbpp!J pmpaf' 'lf!UI• 

'i.f!t{"'l "''lPJmp'i.bpp!Jt 
p) 2.rwf.'i.zfrt wzu•wrw~l! ( 2.rwJ' P"'rl!) 'lm'iuJn~J' I; p'i.w

~wt{u•Jrfr J'Jmu ~"'lJ',~J', wJ"fr'i._,'i. pi.w~wt{wwfr J'p ~n'lJ'mJ 

'lwi.•{mJ' /; "lmf"l"'JP'i. ~w1w'i.f! ( w'JpJmrl!)• P"~ J'1n~u ~"'l" 
,(mJ' p_pwJ'pUif'f!• p'i1UJ~UJt/_U1Jf'"~J' 2.l'P wnwt[bL"''l"LJh u"lwn• 

,(..,<;, dwJ'w'i.w~ !JUI'b!Jp J'b2. 2."~1'1! f.numJ' I; !.' "l"J'"lwJfr'i, 

~wlw'bfrs• /,' 2.rwJ' pwrP9' b l'P p'i.UI~wt{w JrmJ' "l"J' "lwJfr'i. 

f[WJmhp 1f'JwJ l_f'P!J "/.UI~lUU /; U"fUint/_n~J', l_O'fUIUI'fnf'Jt/_wJ 

2."' I' I! t,,,, J' I; trwJ' pwrfr ,fb2.' umb'lJbLnt{ 2.l'P nrnz "1'"
zwrt bpp "l"J'"lwJfr'i. ~"'J"''i.f! ~" wz(uwmtnJ', phw~Uit{wJr'i. 
o'lmw'l:nrJmJ' I; 2.rwJ' f'Uif'P J'bF._ b'lwJ 2.1'P "1"'2"'1'1!' 

'l} ~nJ'pfr'i.UJst/_wJ ufr•b,fwJfr 'fb"l_,mJ' 2_['UtJ'pwpf! ~~~~

nmsmJ' b'i. p'bw~UJt/_WJf'P mkrfrurnpfrwJnLJ', npp J'p J'wul! 

u'i.t[ mJ' I; umwr_fr'i. u(ubJ' w 1""-, fru~ J' !"'" J' wur/ bp~f'"l''f 
11{ubJ'wJnt{: U(ub,fwJfr urf'"ll! "lbur_, /; f!hurpbL, b['~JbLn4 mb'lfr 

""Lfrbf/>frs "- p'bw~wl{wJrfr 'i.~wmJ'UIJ'p w'lP/111-f'P 'lPr.,P9' 
Pwz{ufrt_ !JUI'i,!JI!• 'i.wJwd- p'i.w~wl{wJp/r fowurw~w'lJfr'i., 

ltwl'"'l I; Lfri.b L ,Pw~m '1"' Jfr'i., o'lw Jfr'i. "- /r•wn.l! ('b~. 42 }t tflw

lt"'-'lwJfr'i. yw'i.y'i. frrl. 'i.fry 'kbr~wJUI!J'i.m J' I; J'b~ "~'l'lmfi'lwJ' p 

a'ft/_wJ, brpJ.J"b J'p _,w'i.p -6.JnLILU14.npnufiJbpnt/_ fun'Jn4UI~W

zwf'' 2_N~('{! fun'JN"UI~UIZWf'P J'h2_ fon11n1J' /; J'frwt'i. J'b~ ~N'J• 

J'fryt o,lwJp'i. !JUI'b!Jf! ~UI'lJ't/_wJ I; J'p J!UI'i,p Pf'W{' f.bm J'pw!J

•f•uJ .p ... ~ luzrm'lJbrfrs• o•Lbrfrst brphJ't ""lwnJ'Uit t.pJ'tUI-

11w'b J' wum J' l1wn•nsn~J' Li. O'J'"Jfr'i. !JUI'i.!J, pu~ UJt/_b LP fobnnL 

'fmiJt{n'J U"/.UIIlN'JiJbrfr'h 2_nl['(! urrl{mJ' I; l"lU~N~'JfriJbpfr J'frt_n• 

snl{ ( /r•wn.l! ufubJ'w )t 

tflw~m'lwJfr'i. swtsi. wl{bLfr /;d-w'b 1;. wJ'i. ~wnm9b1n~ 

f.,uJ'wr J!Pl fun'Jnt{w~ I; "lwr.w'i.t_4_mJ', uw~wJh ll'P JU'i.fuJU

quu'i. lfiiiUIIU~IUf'IUf'J' wiJ mbuJU~burfrs r.n~UillfP t_l;, _,wtp nr 

/lln'Jnlfw/f1U2_Wf'P nrf./; 1f1UUNLJ' UfUIUIUir..UIJ .Jf:lwrfr 'fb"/._,n~J' 

p'i.w~wt{wJrP 'bhr_,t,uf b'lwJ mbrfrmnrfrw'i. 'll'~.fmJ' I; li'P!Jt 

!ilrfr J'JUUIIU~JU('IIIf'J' IU<j, urbuJU~burfr!J D'JIU/fr'i, !JUI'j,!J'j, JUt/_bLfr 
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t,,~uwLfr I;, nrn4_'-bmk qpiUJ'P 'lb"'J!'ILJ' w'i.p_wm•Jn~J' I; J'pwJ'i. 

J'b~ urL'lwJ'JUut 0'1"'/P<;, 9wi.9p J"~f'..,_,UI'hlJ"'I' ~b"' u'i.tfm J' 

I; br~"'"P9 wt{bLfr ~mzJ'brfr9 1 O'liUJJ•t 9'"'b9'nJ' '-P'If""tfLP11 

lU 

~rw.!f.ul' 

J 

/! 
~ f7U/.;Uif' 

4 

~ 
I 

~ 

4-~ 
2 

tl.5l?;~.w-u 
2-J 

U.5"Q 16<u"(,, 

~--~ 

0.5Q.Dw'l. 
~-z 

4-.J 

),I,. 42. f\w:ful•~ !1 111 !i!lf1 '"'"'ll;l'l'· 

w-'frw~"L'fwJfo"b, p-o'lwJfo"b, 'l· -~w"b'l"LSWJf~• ~u•Ju,lsrfo 11srw~Jw"b 
ufulsJw , 

'-wrt/_JUJfr w'l'lbsmfr1Jm'i.f! fii"'JL 1;, J'p'i't'lbn •J.w~"~'l"'lfr'i. 
swtsbrn~J' WJ'i. bppbJ'i. t/Pwr/r "lwurl.wn.: I; 'lwn.'i.m.J' t O'lw

Jfr'i. swtsmJ' f_IIL['f! 'lur'bt{bLnt{ zUirdJ'w'b J'bt_, lP UUJilt_IILJ' "-
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z.Jr mw,ew'bnul, trfr nrw~f! tl• qw•uw"bmJ', Jru~ •[·w~n<7_1i1J/•1 
fun'fnqw~wzw pbfl mJ' luftLW'bf! f\m6.w[u 2_nt l'/! UUIII }_Ill J' ~· , wJ'' 

nw'bl! mw,ew'bm J'. 2.r/• nptultl! qmmw'buuf I; il f.w{,.urfu •Jw"~ 

'bmJ' "l "{/rmu.'bJt juJ'btm 1\wJ'rupt ),(I"'"'P tn'i.l.'iiiU["q qblm

f.Jr 2.1Wlf!, f./t J'kw~Ut'iJ IILJ' "f but .j! /; ffwu Ill ,9/; £ <H/ ru Jft 'iJ !Jtu'i.,'/t 

f!ltu~m'l"'JPh owfto Ufbur.[! I; lt"""".'Jbl J'Ul "''l'L"'(rlt·'·J'P 
'fWUWqn ['t[tu.) p'bwf,wqw Jrb (lflt.J', IUII.m'ita[>'b Ill ['UIIUIIfllli"Wb; 

~nJ'm'bwl 2_b'i..p.bf'P 1\mJ'wtrt 

,\?1,/,ulwlfr'b 9 ,u"u,'lft f.w;•{wrltf• [•'iJ(rlm!J.J>N' J' wJ'b'b/•.'1 wuw2_ 

"1'"2."' J' b"b P"l"l' urlHJwJ'wulipfr t,,,,(wp 2.1'/' f.ru;_t/wrftwJf•'i, 

tlw/uubrf!• wJ'b,Lt:.bmb. '"'"I'"Jml/i•hrfr "'l'wJ'w'l.JL['/!• 2.1'P . 

{,."bzJ' tub ~"I'"' uur"bL I' I! b. .'l"''i, .'1/' mwl'Ph I' ~bwbrmJ' wq wur.: 
{,.'i.tzJ'u,'iJ ,!J.JmfiJJtrL'bf!' ll.n 'i"'l'umu•ltn1. w'b~tmulbzw t· /,f,u-· ' 

ftwl 2J'P dwfumlw'il "lwlJ'u/&'itltpf!• mbtthf'f!' 

fl'bw~wqwJrbrfr uJ'nL'lwJf/b ou:'boft9 2J'P J'p J'wul! 

Ut['qnLJ' I; UIILUibapb opJb~m'iJbpfiJ' lfnpOWfiUI'iJ'iJbrfr'iJ, w'iJwu

'iJw"fwfi.wlJUJ'iJ tf.brJ' w'i,bpfr'b, wpf.bumw'imo'bbrVi.' /•ppb ~b'iun
pn'itwotf ... o owfuubr, li'P dJn<U J'wur! U"flUil4nLJ' I; zb'b.[!hpmJ' I 

.pn'l"D'bbpmJ' fuJ'h[uL L.. m'bmbuw-yb'i.ow'lwJJr'i. 'b"lwurw~'bbpfr 
t.wJ'mpt ll.n"lfrufr "flUJdw'i.'bbpnLJ' w'bl\'i.wl'fr'b t UIWL ufr O'f

UIW'fnrorf Ulh bp2_tn UflUUI~bppt 1/.1'1 UfUIUibWILN" pbw'twqmJpb

r/r uulm'lwffr'i. ou/iJobrfr 'i.twfuwrr)J' w'i. Jwrf w'bw~ l!'b'lm'bm.J 

b'it 2.rwpwzJuJ' w'i. "l"'l''lboqwd li.wz1.wrlt•uJJr'i. u{ubJ' w'i.' f!k

'fm'i.btn1., nr owbornd furfbtnL, m'i,mbuUI-~b'j,91U'fWJfr'i, h"fiU

InW~bbpfr fi.wJ'wr mrifn'l 2_Nl['f! U"[Wif"IILJ' I; r.wqwuwpwl_Wt/rt 

1/.Jufrb.f!'iJ f!'b'fiiL'bmrf bb, Nf' ow'i,ofr JnLplUJ!UI'i,l.JNL[' qdwJ'UUI• 

rfro rfb~ qwJr~JW'j,NI.d U"fWIJ"III.rf I; f.w1.wuwr .f!WblU~NL• 
fiJwrfp r_mr· nrl! ~nt_qlti.J' I; mhurultruprup !hu_luu: 

Q•••-l · ~rlj q ..... = L I 
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nrmb'J' Q"'.~r~of.·.f! pf.ut~wqWJf'P WlfW"b[W'flll Jb qwjpfiJwbw~ru'it 

Jwftttt'b I; (tfttpq )• run w'b9 ~b'bmpn'hwsqwJ <Jwfuubrf• 

L·f! pwzfufrt ow'ho/r f!'i.'l~w'bm r br~"'l""(tll"' 'bt I; Jbw-. 
rbrnqt 

.f!ftJ'tllt[WJpf. ow'iJofr r.wz1wr~f! ~UIIIIW(<h[lll \mrfiU(I ,'JWb9(! 

pwrlw'i.m J' L'b wnw'baJr'i. t.wz1wr~wlfr';, wLrfLU'f,uubpfr• J'fr'i,tb. 

500 ll' bp~wrmf/JwJ' p· wr{bLf· J' bd Lr~"'l'"' fJ JW'i. ,.~."f.[!"LJ' 
UfW/[UIUnLrf I; fi.w;_qwr~Jr bzmmf'Jnth(! b wqb£wbnLJ' I; t.f'ft 

Jr'b.p'i.wpJb.p[!t Bntpru.pw';,U'" r mb'lwJ' wufr uhp'i.LU~UJ'b L.. 

rJhn.'bw~w'b ~bmbrl! ~nt1.n<J' J.'j, f.w'b'I"'·J,'I'i.bpr l,u,'i,,l"'·l.'l'bbt' b'i, 

~"lqm.J 'bwk ~b'hmrn'bwo;fwo dwfrtubrfr•f""'l"1w~'i.brfr t,LU,,,,,r. 

'bbpfr, urpwJ' wq.tbrfr rpmpnf .. mfJ 1w'b mlt'lbl'l!' l,wzqwr~"'lfr'b 
wb'fwJ'wubpp b. J:,w'i.tqmJ9kbpJ1 bzwbw~mJ'fro t;.bum npnznLrf b'j, 

r_rfr mbuwltwrwr dwfuue: (J, t•w.pw'hU"'-1' mLr[w•fwurnJ' rf/>w· 
t/nr Jwrfw'i,w~nLrf {;f111Jf'//lwh111J') oru'h,'lfr9 O'fUIUI'fNf'<)qwt) lf'f 

.p.w'i.twln• ~nt_qtnJ' t u1bq uuftuutuJitli t1mll' {hulimutmpllulJlllt 
(; w}uu: 

lJw'bw"fwpt:.wJJr'it owjuu/! "l'"zqnvf I; wLuwlfwpwf' Jwfu· 

"I! pwt[dm"fuJm~btnrJ utb'fwJ'mu/> hp~wruu{iJtm'i. 1.rm ('itlt· 43 }t 
OpJr'bwf 2-3 mbqmrfwufr f:.w'iiWUJWp~wJfr'it uw/uul! ~lfr'bfr' 

Q, .. ~._q l . 
2-3- m& • • 2-.1• 

Sb'lwJ' wufr t.wzqmr~wJ[•b tlwfuu'i. l!'b'lm'b1.•nrf I; t.wa[•u

uwp nw'itw"lwrt.wJfr& .Jwfuup (J. J'wuft'b' w J"Jrft.pl, Q~':!t = 
a.Q;:;: 

o:-'b /!'i"I"Lbnt.J' b'i. 0,5--0J'il uru~J'w'ir'M•r•nLJ', un•{npm· 
pwr o,."i-Jr 1\wqwnwpt . 

1-2 mb'lLUrfwuft f,"'t.afwr~"'JP'b JwJ""I! nrnzr(n•J I; tul'l 

mb'lwrf wup f:.wbWUfUI['f,.u.tJfr'i, .Jwfrm/r ~/rupf. lfnLJ' utpb[nq 

'i.pw';,Jro f.bmn b'lwtl mb'lwrf wuhpfr 6.w'bw"lu'rf.wtfr'i, clUI{uubrl!• 
wlufr'h.p'b' 

Q ~m:t' =0,5Qtwl. t- ()& .. lo. + o•••· I 
1- 2 1-·2 "2- 3 2-4 

f; ['p l!'J' nt'LWJpf. lJIUf.9p mb'lwrf wunr{ bu.t'i,W"fUI f'(,utJpb 

Jwfuufto pwoJr li.num.J' t 2.:rfr r.npw'b'lfrmwlfr'it Jwfuu, np'i. w.l';,.; 

mb'l 1./r u"{wnqm J', wh'lwJ'wuJr f.wzqwp~wtfr'b .Jrufuul! ~rnz-
4.nLJ t" f.burblwl l!'j,'lf,w'iufLr pw'i.wMuuJ' 

Q, .. 1.,_.-o.5Q, .. ~t . +0-1 .. : 
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. i 

~f'l-rw•flMwftw"h r.wz"-"'rYl! C.bzmws"hbl"'- "b"lwmwftn"-, 
f.wJ'wawJ"h f-"bcl. If. 9-. ll."h'lrf-Jwzbf- wnwlwrftmfJJw"h, t:.wz-

4.wr~wlf-"b Jwfuubp(! "1'"2.bl"'9 wnwl_ '.w"wuwrwtw'fr pwzJu,fwd 
li.w"bw"lwrr.wJp"h Ju4uuhp[! "-bt' b"b wtJmJ' r.wJ'wp<fb.p ftb'b

utpn"burs"-wJ- Jwfuubrf.• t:.ltw£/wl d.l.m/ ("b~ . .J2)t 

5 
!JJ 

<:::1 
cs 
l:5 
" "' ~ 

() lgr ·f;f.QO.O 964 e,.z;2QO.O 

!,pw'urwp 1 .96~ 2 

lOOt ~ 
~ 
II 

':' 

~ 
4 

978 

fz-.J = StJtJ. 0 
J 980 

"t.~. 43. 41w~nL'lWJ~G pw.(iu~l gwGg~ fiw2~W(I~WJ~!J uiubofw: 

2-3 mb'lwJ'wup f>.w"hw"lwrr.wlf-"b Jwfuuf- (Q~:~· ) lth"(! 

( O,li Q~:~)~urr"-f- .'l f.w"b'l"LJ9f-'b, f-u~ ~but! 2 t:.w"b'l"'/91-'in 

'tnLJ"h Un" 2-4 mb'lwJ'wuf- fi.w"bw"lwrt;wJf-"h JwJuuf- {Q~:_~} 

ftbu(! (0,5 Q~':.~,j) ftmr,l- 4 t:.w"b'fnL!9Pt, fru~ ftbue "hmt'b"lbu 2 

f.w'b'lnLJ9f-'bt 1-2 urb'lwJ'wuf- -fi.w'bw"lwrr.w!f-"b J,ufuuf- ftbul! 
fturr,fr 2 r.w'b'lnLJSfr'b, fru~ ~bul! 1 r..w'b'l"' Jsl-"ht Yurw,tl'fwJ 
t.wflfnLswJf-"iJ Jwfuubp(! ufubJ'wJf- "-rw 9NLJ9 bb "'r"-m.J' 
ulw,e"hbrn"-' J,wzt/.1- wn'bbtntf t:.w'b'l"'9"'1P'b J~t~Juubt'l!' l!"ur 
ur"'lwJ'wubrf '.wzr/wriJ"'If-il .Jwfuubre ~tf"hbt' 

o~-;:.!3 ,_o,so~:~·, 
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Q'·•'l·=0.5'-~- + o,5Q'wl. .+o,so~-~..+0,5Q'·~.·+ 
1-, 2-3 2-3 2-4 1-2 

-+. O 5Q < .. b.= O 5Q'wb. + Q owb , + Q'"'b. 1 ' 
' ' 2-4 , ' 1-2 2 3 1--4 

IJ.JuUff-un1, ~w"'"'r"-wJ tfrntfrnJumfJtnL'b(! .Jw[uubrf- "-rw 
uul'lbsmfJJnt'iJ tnL'iJbsuuf, umwstfbsfr'iJ "iJmJ'iJ "'("1/nLb.[!bJ.f(!l 

~/.nnft wpwr w'iJr.rwcfbzurm p JW"h 'f/,"f.(!IILJ' 'i_,ztfw.J tfrmfrnJunL

fiiJnt'b(! ftwrbti- t 11muuupb1: 

~r""' 'l"'J""h 9'""'·"" '""'l"""'~'bht·f- urrwJ'w'l.Jbre nrn
zm.t b'b, b(ilbtn"- rrfr .Jwfunfrs £ Lrw zwrciJ'w'b UlfW'fnL-

filtmbft!JI .9./'P Jw[uu/1 (Q), ~L'b,lw'bf- t:.umnbuJ-.f!f- J'utftbpbuf

(l•>) f, 21'/' Z"'t"IJ'm'b "'l""'l"'{JJ'u'b (V) J'frl!. 'l"J"L{iiJm"h m'bf

t,/, wiLJW l 1/w"(/!• 

D= -- / 40 = Ll3 l// Q. v 3.}4y v v. 
~r./1 zwrrftf w'iJ Ulf1111'flll fi/ /lll_"iJ'iJ (!"fH[-IIL'iJtfm J' t 1 /;f"iJf, f'Jil mbfu

~~~,fJWf[ut'j,-UI"llU,/iiUU~IUb "I"'IJ' w'b'bhrf-ll' IJ.!"Ufbu, limwt/b l"''lm t"h 

IUfiJII'fiiL{iJ/IILb(! filnLJLlUIIIfl"nLJ' t tf/-b1_£. 2,5-3 tf/t1_pq' l_fJ'IIL-

1/111~!·'iJ !J111Y!Jf! "1-'fr"''ltfrlf '>wr•fw.Jt- IJLUJ.f!wifrt wtl'lbsm[iiJnL
ilfrs, J'utz1hf1119 UfWf)UfW"iJh[nL /)wJ'wr: ll.rwqnL{JJw'b uurnrf-'iJ 

J'i.Jm{JJnLY(! f.p ULUf:,J'LU'iJtfmJ'I J!rfr zwrcfJ'LUb tfrn.f!r utrLU

'1111 p JltL"iJ"iJbrf- 'f"-"f.f!nL J' UU1LLI9""'" b'iJ J'b.J UlfLUJ' Ul'f.Jf- /lln
'Jnt/.ut'-f'iJbr £ t;bwl..wpwr l_fJ'IIL'fLUtf-"h SLUbsf- J'bJ wr.Jii.[!l 

IJ' bJ UlfW'fnLP tmb'iJbrfr 'lb"f.(!nl J' UU1Uls"-nLJ' bb tfrn.f!r urrw

J'wq.Jft Jun'Intfw~"hbr, t:.lnn£w"lbu lrJ'm'lutJp"h sw"hsf- wr<lb.[!'b 

wtfblf- tfrn~r t tf-"hnLJ', uut~utJ"h "'Ju 'lb"i.f!"LJ' urb'lf b'b m'bb

"hmJ' li'P li."bzJ'w'b J'b,} ~npnwm"hbr, w"-btw"hmJ' b"b "'"J'"If

"(wr..w'bl"-n'lli.tzJ'w'be J'b.JnL{JJnL"hf!, lrf- putrd.rmsJ'w'b t:.wJ'LUr 

.Jw{11u1[n'J t'iJbrqf-wJf- .f!W'iJwf/(!J zwr.utqnpJJ'w'iJ Jwfuubf(!l 

IJ.JIIUJf-un", lfP zwrcf,futb WfUI'lnL{JJm"h'iJ e'iJurrbtfru 

'>f-J'"but~w'b[! yJ' "''l"'Jfr'it sw'itsfr zf-'butrutrwftut'b utpclb.[!'b t £. 
zw/:,tiJ'fnrJJ' Ul"iJ Jwfflll(!l Jlrt- zwrcf J' Wb wJ'bflwb"(UlLnLLI~UI-
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t.wr.!•r wrw'l"'fil"'-'hl! 'hzw'hw~t/_m .r t wh/n'h/r~w~w'h-m'hmb
uw~wil r..wztJwr~/r f.,Jr.!wb 1f1Wl t"fWU/W~Wr.,UI[IJ'Wr (; /!il'lnL

bh[ U1pWf11'-#/IILbbhpJr t./1111/,JW[ J'hJnLfllm'iJ'iJbpf!l tP:.f!r mpw• 
Jw'IJbpnt/_ fun'lntJwlt'hb{'/t ( J'p'bl_lt ,'J.50 tl'u) r..wJ'wp 0,7-1,0 

tf/tl.plJ 1 wtJbtJr ,/U mpwJw'1dmf /un'lmJwlt'hbtt[t r.wJ'wc,' 

1,0-1,4 uNr'F 

1000 
8110 
600 
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S r U11fun1 f $e J"J -

•~pJnL'[W//rb ow'iJobpf! bwfuw'l<)b[IILJ /un'[ni[UI~Uizwrbrft 
urpwJw'lJbp[! npnzblnL 'fb"f.[!"'-J' ~..,pl..np 'bzw'b..,~mflln'-'b ,,_tp 
t.r/r lt.'bz.!w~ JbJ,,_fllm'bl! 9..,'b9Jr ( "'b'lw.t ..,ubr/r) uhpnd IL 
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"lm~w~'t"-"7 ..,'l"'u' 6.'bzJ'..,'iJ J'bdmftllm'hl!' brp r..wz4wrlf.!w'b 
b'iJ{tl ,,,,, '""7"</_wlt•tiz-re t_nl r'h l!'b'lnt 'b," (; t.rwlt.'bz/r l wzurlll-

1''""''.'1 ( 21'""'1'..,/'P.9) 1/w.! LUJL 'Pm'lnt/w~-z-r/r9 h. tftn/rtw
'11"" J' (; WJbUtf/U/t opJbf/w, II(ILIIb'[ "fLU\UJbt_•/nL,/ (; nrnz-~/r 
ru'J"'t#f 6.~'2'""• '""7.ntJur'fw;:ru/'bl'P UIJIW,/IUIJP''l! "lbm,e (; , 1,_ 

;I•[• r..mzt/11 "'"~'blnt/ "'1'1 "lm!J' ... 'b'bh1,1!' lun7.nt[w~wz ... t'P 

"'i"'"'""lfrJe "''"".J! (; Lf1'b/t LUJ'b"lf"'Jr'b, "l'"lbu'lr 'hr•u .!bt_ 
h•J•m) rrr 6.5JzJ',,'b ll"l"nuw'bLI'"'/ r..w'b,1Ll,a '""'l"'[wf[wzwrp 

r)ur!f1111 J' ( U"fllllllflllb Ofttbff111111 tJ'} UI'-'JW\IIIft/11 I.UI[IUUI 6.'i.zJ'w'i, 
rfb dIll (tf JIll 'i, (II 

~f"lht:.wJpb ,),u/uuft 

Cf"' {tf !'" b {! t.f'J' fll 7w Jf'b 
:t,.;_;J tf/tl plj: 

UIIU'f r..w;:,fLJ!w 2rP zwtuiJ' w'b -r-

.'1 "'-u ,'JilL J' (tl, ll"' Ul r "-"' " t ",. 'b l" 

,'J?p,f"t7.wJpb .'Jm'u9p '""'fnt/_tuf('bhpp . urpwJ'w'Jf'Jf! Jnmw

''"f'W"f{;u ~w,,b,fr (; nrnzbL 'frwY Mr r..pJ'w'b 1rw ('b~ • .J4), 

"t'""''l t:.nrf•'ln'bwlfwb wn ... 'hg,ep tfrw urb'lw'lrtJ ... d b~ urr..,

J'""I0l.l'l!• f"~ "'7.'lw~Jr'l wnw"b9./JP 4t•w' 2PP Jwfuue: ~-
~"'"l''lb'>wjp'b ppJm7."bhrfr 'btjw'lw'f"'l'& '-"f'w.!w'lfr61! "Ibm./} (; 

tfr'l.ft 100 tftl': 76 uti' "'l'wJ'..,'IJnt/_ '""'l""--~'l.bp flmllwmpr

t/m J' t o'lu'w'lnrdbt, b[lb p'bw~-1-Lrr p'h..,~rltbrr P/r4e 
600-p9 "fW,fWU (;: 

j! p f 6. 'iJ 2_ J' I.U b ~ n p II L U U1 'i, b p (! fun?.n.f.UJ~bb(IIIL,/ 
'filL J' LUpt/_nLJ' b'iJ br~w~'i,UI~UJ'iJ ztft.!w'b /,_ Utb'[LU~I.U'b f[npnLULII

bbrfro ( afLwtJnr tfi.UubriiLJ' k UI('"LUUIIILrUI/IILJ'}: 

J!pp 6.'i.zJ' w'iJ bp~W/bW~I.U~ ztfrJ Ulb f[npnLUm'iJJ.pf! npn;_b
[nL '> ... J'wr o7 ,..,7 ,rtJn,_J b'b '>bmJ.I..,l pw'b..,a&.bre' 

. - .. / h 
w) th'lrr r-'hwaJ.t! V=CVRt =CV RT' nr-

V-'h p_rfo zwrJ.tw'h wrw'l"'PI"'-'b'b 
rnLJ' tfitlrlt· 

C-'h' wrw'l"'fllwt 'l"rtlw~ftot!' 
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fl(Jb t:.wJu1'iiJr 

J'bflm{tJJm 'ilf! 
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p•u'iiw3£mf' 

Q-,1 h = l// ll =I j i - r 1 Vl"-BVT 
- . AI y AI v A - l ' A - I 

"f'"'"'l' B-'it frm'lm/w~wzwrJr <lwfuuf, p'iimfl"'lffrr'il t-, nrfr 
lllf'UbJ!f! mpqnllf t Ul'f/IILUIU~bb f' ntJ'1 

ll.rw'ln~fiJmb 'l"f'tlm~s/r (c) nrnzJ' ... 5, t:.wJ' wr ''"'rbtfr 
t o'fmw'lnr<lbl w~w'l• 1. 1. "'wylniu~nL pw'itwat~l!' 

c=.!.w, 
n 

nrmfut' fi•[! frm'fn1.wflft /un{''JIILpnp'fntfiJmb 'fllpaw~frtli, t, 
R-i!' t:.Jr'1r•m/1Mw~wr;, zumw1fr'li! u: 

Y=2.51rn -O,I3-0,75flf(fn -o,l), 

bpp R<LO, y-1! ~wrbtJr t npnzbt ~p6.wm pw~Jwabnq' 
y=L5fn: 

C-'it ~wrbtfr t wpmw'\IUJUibl bw£ ~w/uqwfl z'ftJ'w'i, 'l"f'qUI~-
9P9· 

l;,JrJ'IU'i, 'f"pJw"Jr9l! npnzbl"' t.wJ'wl' 'l"!"•{JI,_'j, m'iJb'i, 
pw'lJ' wfiJJrq p1U'iiwabbpt 

1950-53 {tl1.w~lu'iJ'itbrJr'it •l,n'l'lhn '1/tmwt:.buuu'ln'""'~w'iJ 
Jr'itumJrmmmmJ' /h. ll.. l;bqbubqJr 'l_h~w1.wrm.fll'uJ' p l1w mutt'-
1.wd t:.bmw'lnmmfiJJ'nt'bbJ'/t t:.JrJ' wb 1rm mp1.wa b'i. 'i.nr pw

'hw3bbr z•ftJ'w'i, '1"1'""'~/ry'iibr/! IL t:.fr'Jrw1LM {ilb.gnLfJJin'he 
llf'112_h[nL f.wJ'IUf'l o'fUIIU'fllf'q1LUq l_IIL'fnL'j,b £ "f"'l_UfUJUib /un

'l_nyw"'j,£f'nUf t.r/r -6.tztl wt ~nrnLum'hbrl! J'b~ 'lawJ'bmp br
~'"rmfiJw'h tfrw llf'112_11LJ' bt t:.bm£.JWf pwbwa£brn1.t 

V2 brp V.~ L2 tf/tl_p~., 1=0,00107-, 
01,3 

b 

hrp V< L2 tf/tl_pq. 

i=0,000912-- 1 + ~ I 
V

2 
( 0 867). c.3 

0~·3 v 
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'lm'iuJ•uJ t.rfr w'JpJmri.brfr9 2.m-rl! t.numJ' I; lrwJ'pwrfr J'bt_ 

pu~ WJUUlb'Jfrs' pwzfr•/rt !JIUh!JP J'b2_1 

li.Ju ufubJ' Wjnl/ I; ~wn.myt{wJ ~WJIUUUJIUh" 2_fJ'nL'JhJ.f'f 

,fhq J'wuf.!' nrniJ_, u'i.t/_mJ' b'i, p'i.w~w•fwJrbpp!J pmpaf' 'lf!UI• 

'i.f!t{"'l "''lPJmp'i.bpp!Jt 
p) 2.rwf.'i.zfrt wzu•wrw~l! ( 2.rwJ' P"'rl!) 'lm'iuJn~J' I; p'i.w

~wt{u•Jrfr J'Jmu ~"'lJ',~J', wJ"fr'i._,'i. pi.w~wt{wwfr J'p ~n'lJ'mJ 

'lwi.•{mJ' /; "lmf"l"'JP'i. ~w1w'i.f! ( w'JpJmrl!)• P"~ J'1n~u ~"'l" 
,(mJ' p_pwJ'pUif'f!• p'i1UJ~UJt/_U1Jf'"~J' 2.l'P wnwt[bL"''l"LJh u"lwn• 

,(..,<;, dwJ'w'i.w~ !JUI'b!Jp J'b2. 2."~1'1! f.numJ' I; !.' "l"J'"lwJfr'i, 

~wlw'bfrs• /,' 2.rwJ' pwrP9' b l'P p'i.UI~wt{w JrmJ' "l"J' "lwJfr'i. 

f[WJmhp 1f'JwJ l_f'P!J "/.UI~lUU /; U"fUint/_n~J', l_O'fUIUI'fnf'Jt/_wJ 

2."' I' I! t,,,, J' I; trwJ' pwrfr ,fb2.' umb'lJbLnt{ 2.l'P nrnz "1'"
zwrt bpp "l"J'"lwJfr'i. ~"'J"''i.f! ~" wz(uwmtnJ', phw~Uit{wJr'i. 
o'lmw'l:nrJmJ' I; 2.rwJ' f'Uif'P J'bF._ b'lwJ 2.1'P "1"'2"'1'1!' 

'l} ~nJ'pfr'i.UJst/_wJ ufr•b,fwJfr 'fb"l_,mJ' 2_['UtJ'pwpf! ~~~~

nmsmJ' b'i. p'bw~UJt/_WJf'P mkrfrurnpfrwJnLJ', npp J'p J'wul! 

u'i.t[ mJ' I; umwr_fr'i. u(ubJ' w 1""-, fru~ J' !"'" J' wur/ bp~f'"l''f 
11{ubJ'wJnt{: U(ub,fwJfr urf'"ll! "lbur_, /; f!hurpbL, b['~JbLn4 mb'lfr 

""Lfrbf/>frs "- p'bw~wl{wJrfr 'i.~wmJ'UIJ'p w'lP/111-f'P 'lPr.,P9' 
Pwz{ufrt_ !JUI'i,!JI!• 'i.wJwd- p'i.w~wl{wJp/r fowurw~w'lJfr'i., 

ltwl'"'l I; Lfri.b L ,Pw~m '1"' Jfr'i., o'lw Jfr'i. "- /r•wn.l! ('b~. 42 }t tflw

lt"'-'lwJfr'i. yw'i.y'i. frrl. 'i.fry 'kbr~wJUI!J'i.m J' I; J'b~ "~'l'lmfi'lwJ' p 

a'ft/_wJ, brpJ.J"b J'p _,w'i.p -6.JnLILU14.npnufiJbpnt/_ fun'Jn4UI~W

zwf'' 2_N~('{! fun'JN"UI~UIZWf'P J'h2_ fon11n1J' /; J'frwt'i. J'b~ ~N'J• 

J'fryt o,lwJp'i. !JUI'b!Jf! ~UI'lJ't/_wJ I; J'p J!UI'i,p Pf'W{' f.bm J'pw!J

•f•uJ .p ... ~ luzrm'lJbrfrs• o•Lbrfrst brphJ't ""lwnJ'Uit t.pJ'tUI-

11w'b J' wum J' l1wn•nsn~J' Li. O'J'"Jfr'i. !JUI'i.!J, pu~ UJt/_b LP fobnnL 

'fmiJt{n'J U"/.UIIlN'JiJbrfr'h 2_nl['(! urrl{mJ' I; l"lU~N~'JfriJbpfr J'frt_n• 

snl{ ( /r•wn.l! ufubJ'w )t 

tflw~m'lwJfr'i. swtsi. wl{bLfr /;d-w'b 1;. wJ'i. ~wnm9b1n~ 

f.,uJ'wr J!Pl fun'Jnt{w~ I; "lwr.w'i.t_4_mJ', uw~wJh ll'P JU'i.fuJU

quu'i. lfiiiUIIU~IUf'IUf'J' wiJ mbuJU~burfrs r.n~UillfP t_l;, _,wtp nr 

/lln'Jnlfw/f1U2_Wf'P nrf./; 1f1UUNLJ' UfUIUIUir..UIJ .Jf:lwrfr 'fb"/._,n~J' 

p'i.w~wt{wJrP 'bhr_,t,uf b'lwJ mbrfrmnrfrw'i. 'll'~.fmJ' I; li'P!Jt 

!ilrfr J'JUUIIU~JU('IIIf'J' IU<j, urbuJU~burfr!J D'JIU/fr'i, !JUI'j,!J'j, JUt/_bLfr 
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t,,~uwLfr I;, nrn4_'-bmk qpiUJ'P 'lb"'J!'ILJ' w'i.p_wm•Jn~J' I; J'pwJ'i. 

J'b~ urL'lwJ'JUut 0'1"'/P<;, 9wi.9p J"~f'..,_,UI'hlJ"'I' ~b"' u'i.tfm J' 

I; br~"'"P9 wt{bLfr ~mzJ'brfr9 1 O'liUJJ•t 9'"'b9'nJ' '-P'If""tfLP11 

lU 

~rw.!f.ul' 
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tl.5l?;~.w-u 
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0.5Q.Dw'l. 
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4-.J 

),I,. 42. f\w:ful•~ !1 111 !i!lf1 '"'"'ll;l'l'· 

w-'frw~"L'fwJfo"b, p-o'lwJfo"b, 'l· -~w"b'l"LSWJf~• ~u•Ju,lsrfo 11srw~Jw"b 
ufulsJw , 

'-wrt/_JUJfr w'l'lbsmfr1Jm'i.f! fii"'JL 1;, J'p'i't'lbn •J.w~"~'l"'lfr'i. 
swtsbrn~J' WJ'i. bppbJ'i. t/Pwr/r "lwurl.wn.: I; 'lwn.'i.m.J' t O'lw

Jfr'i. swtsmJ' f_IIL['f! 'lur'bt{bLnt{ zUirdJ'w'b J'bt_, lP UUJilt_IILJ' "-
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z.Jr mw,ew'bnul, trfr nrw~f! tl• qw•uw"bmJ', Jru~ •[·w~n<7_1i1J/•1 
fun'fnqw~wzw pbfl mJ' luftLW'bf! f\m6.w[u 2_nt l'/! UUIII }_Ill J' ~· , wJ'' 

nw'bl! mw,ew'bm J'. 2.r/• nptultl! qmmw'buuf I; il f.w{,.urfu •Jw"~ 

'bmJ' "l "{/rmu.'bJt juJ'btm 1\wJ'rupt ),(I"'"'P tn'i.l.'iiiU["q qblm

f.Jr 2.1Wlf!, f./t J'kw~Ut'iJ IILJ' "f but .j! /; ffwu Ill ,9/; £ <H/ ru Jft 'iJ !Jtu'i.,'/t 

f!ltu~m'l"'JPh owfto Ufbur.[! I; lt"""".'Jbl J'Ul "''l'L"'(rlt·'·J'P 
'fWUWqn ['t[tu.) p'bwf,wqw Jrb (lflt.J', IUII.m'ita[>'b Ill ['UIIUIIfllli"Wb; 

~nJ'm'bwl 2_b'i..p.bf'P 1\mJ'wtrt 

,\?1,/,ulwlfr'b 9 ,u"u,'lft f.w;•{wrltf• [•'iJ(rlm!J.J>N' J' wJ'b'b/•.'1 wuw2_ 

"1'"2."' J' b"b P"l"l' urlHJwJ'wulipfr t,,,,(wp 2.1'/' f.ru;_t/wrftwJf•'i, 

tlw/uubrf!• wJ'b,Lt:.bmb. '"'"I'"Jml/i•hrfr "'l'wJ'w'l.JL['/!• 2.1'P . 

{,."bzJ' tub ~"I'"' uur"bL I' I! b. .'l"''i, .'1/' mwl'Ph I' ~bwbrmJ' wq wur.: 
{,.'i.tzJ'u,'iJ ,!J.JmfiJJtrL'bf!' ll.n 'i"'l'umu•ltn1. w'b~tmulbzw t· /,f,u-· ' 

ftwl 2J'P dwfumlw'il "lwlJ'u/&'itltpf!• mbtthf'f!' 

fl'bw~wqwJrbrfr uJ'nL'lwJf/b ou:'boft9 2J'P J'p J'wul! 

Ut['qnLJ' I; UIILUibapb opJb~m'iJbpfiJ' lfnpOWfiUI'iJ'iJbrfr'iJ, w'iJwu

'iJw"fwfi.wlJUJ'iJ tf.brJ' w'i,bpfr'b, wpf.bumw'imo'bbrVi.' /•ppb ~b'iun
pn'itwotf ... o owfuubr, li'P dJn<U J'wur! U"flUil4nLJ' I; zb'b.[!hpmJ' I 

.pn'l"D'bbpmJ' fuJ'h[uL L.. m'bmbuw-yb'i.ow'lwJJr'i. 'b"lwurw~'bbpfr 
t.wJ'mpt ll.n"lfrufr "flUJdw'i.'bbpnLJ' w'bl\'i.wl'fr'b t UIWL ufr O'f

UIW'fnrorf Ulh bp2_tn UflUUI~bppt 1/.1'1 UfUIUibWILN" pbw'twqmJpb

r/r uulm'lwffr'i. ou/iJobrfr 'i.twfuwrr)J' w'i. Jwrf w'bw~ l!'b'lm'bm.J 

b'it 2.rwpwzJuJ' w'i. "l"'l''lboqwd li.wz1.wrlt•uJJr'i. u{ubJ' w'i.' f!k

'fm'i.btn1., nr owbornd furfbtnL, m'i,mbuUI-~b'j,91U'fWJfr'i, h"fiU

InW~bbpfr fi.wJ'wr mrifn'l 2_Nl['f! U"[Wif"IILJ' I; r.wqwuwpwl_Wt/rt 

1/.Jufrb.f!'iJ f!'b'fiiL'bmrf bb, Nf' ow'i,ofr JnLplUJ!UI'i,l.JNL[' qdwJ'UUI• 

rfro rfb~ qwJr~JW'j,NI.d U"fWIJ"III.rf I; f.w1.wuwr .f!WblU~NL• 
fiJwrfp r_mr· nrl! ~nt_qlti.J' I; mhurultruprup !hu_luu: 

Q•••-l · ~rlj q ..... = L I 
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nrmb'J' Q"'.~r~of.·.f! pf.ut~wqWJf'P WlfW"b[W'flll Jb qwjpfiJwbw~ru'it 

Jwftttt'b I; (tfttpq )• run w'b9 ~b'bmpn'hwsqwJ <Jwfuubrf• 

L·f! pwzfufrt ow'ho/r f!'i.'l~w'bm r br~"'l""(tll"' 'bt I; Jbw-. 
rbrnqt 

.f!ftJ'tllt[WJpf. ow'iJofr r.wz1wr~f! ~UIIIIW(<h[lll \mrfiU(I ,'JWb9(! 

pwrlw'i.m J' L'b wnw'baJr'i. t.wz1wr~wlfr';, wLrfLU'f,uubpfr• J'fr'i,tb. 

500 ll' bp~wrmf/JwJ' p· wr{bLf· J' bd Lr~"'l'"' fJ JW'i. ,.~."f.[!"LJ' 
UfW/[UIUnLrf I; fi.w;_qwr~Jr bzmmf'Jnth(! b wqb£wbnLJ' I; t.f'ft 

Jr'b.p'i.wpJb.p[!t Bntpru.pw';,U'" r mb'lwJ' wufr uhp'i.LU~UJ'b L.. 

rJhn.'bw~w'b ~bmbrl! ~nt1.n<J' J.'j, f.w'b'I"'·J,'I'i.bpr l,u,'i,,l"'·l.'l'bbt' b'i, 

~"lqm.J 'bwk ~b'hmrn'bwo;fwo dwfrtubrfr•f""'l"1w~'i.brfr t,LU,,,,,r. 

'bbpfr, urpwJ' wq.tbrfr rpmpnf .. mfJ 1w'b mlt'lbl'l!' l,wzqwr~"'lfr'b 
wb'fwJ'wubpp b. J:,w'i.tqmJ9kbpJ1 bzwbw~mJ'fro t;.bum npnznLrf b'j, 

r_rfr mbuwltwrwr dwfuue: (J, t•w.pw'hU"'-1' mLr[w•fwurnJ' rf/>w· 
t/nr Jwrfw'i,w~nLrf {;f111Jf'//lwh111J') oru'h,'lfr9 O'fUIUI'fNf'<)qwt) lf'f 

.p.w'i.twln• ~nt_qtnJ' t u1bq uuftuutuJitli t1mll' {hulimutmpllulJlllt 
(; w}uu: 

lJw'bw"fwpt:.wJJr'it owjuu/! "l'"zqnvf I; wLuwlfwpwf' Jwfu· 

"I! pwt[dm"fuJm~btnrJ utb'fwJ'mu/> hp~wruu{iJtm'i. 1.rm ('itlt· 43 }t 
OpJr'bwf 2-3 mbqmrfwufr f:.w'iiWUJWp~wJfr'it uw/uul! ~lfr'bfr' 

Q, .. ~._q l . 
2-3- m& • • 2-.1• 

Sb'lwJ' wufr t.wzqmr~wJ[•b tlwfuu'i. l!'b'lm'b1.•nrf I; t.wa[•u

uwp nw'itw"lwrt.wJfr& .Jwfuup (J. J'wuft'b' w J"Jrft.pl, Q~':!t = 
a.Q;:;: 

o:-'b /!'i"I"Lbnt.J' b'i. 0,5--0J'il uru~J'w'ir'M•r•nLJ', un•{npm· 
pwr o,."i-Jr 1\wqwnwpt . 

1-2 mb'lLUrfwuft f,"'t.afwr~"'JP'b JwJ""I! nrnzr(n•J I; tul'l 

mb'lwrf wup f:.wbWUfUI['f,.u.tJfr'i, .Jwfrm/r ~/rupf. lfnLJ' utpb[nq 

'i.pw';,Jro f.bmn b'lwtl mb'lwrf wuhpfr 6.w'bw"lu'rf.wtfr'i, clUI{uubrl!• 
wlufr'h.p'b' 

Q ~m:t' =0,5Qtwl. t- ()& .. lo. + o•••· I 
1- 2 1-·2 "2- 3 2-4 

f; ['p l!'J' nt'LWJpf. lJIUf.9p mb'lwrf wunr{ bu.t'i,W"fUI f'(,utJpb 

Jwfuufto pwoJr li.num.J' t 2.:rfr r.npw'b'lfrmwlfr'it Jwfuu, np'i. w.l';,.; 

mb'l 1./r u"{wnqm J', wh'lwJ'wuJr f.wzqwp~wtfr'b .Jrufuul! ~rnz-
4.nLJ t" f.burblwl l!'j,'lf,w'iufLr pw'i.wMuuJ' 

Q, .. 1.,_.-o.5Q, .. ~t . +0-1 .. : 
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~f'l-rw•flMwftw"h r.wz"-"'rYl! C.bzmws"hbl"'- "b"lwmwftn"-, 
f.wJ'wawJ"h f-"bcl. If. 9-. ll."h'lrf-Jwzbf- wnwlwrftmfJJw"h, t:.wz-

4.wr~wlf-"b Jwfuubp(! "1'"2.bl"'9 wnwl_ '.w"wuwrwtw'fr pwzJu,fwd 
li.w"bw"lwrr.wJp"h Ju4uuhp[! "-bt' b"b wtJmJ' r.wJ'wp<fb.p ftb'b

utpn"burs"-wJ- Jwfuubrf.• t:.ltw£/wl d.l.m/ ("b~ . .J2)t 
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"t.~. 43. 41w~nL'lWJ~G pw.(iu~l gwGg~ fiw2~W(I~WJ~!J uiubofw: 

2-3 mb'lwJ'wup f>.w"hw"lwrr.wlf-"b Jwfuuf- (Q~:~· ) lth"(! 

( O,li Q~:~)~urr"-f- .'l f.w"b'l"LJ9f-'b, f-u~ ~but! 2 t:.w"b'l"'/91-'in 

'tnLJ"h Un" 2-4 mb'lwJ'wuf- fi.w"bw"lwrt;wJf-"h JwJuuf- {Q~:_~} 

ftbu(! (0,5 Q~':.~,j) ftmr,l- 4 t:.w"b'fnL!9Pt, fru~ ftbue "hmt'b"lbu 2 

f.w'b'lnLJ9f-'bt 1-2 urb'lwJ'wuf- -fi.w'bw"lwrr.w!f-"b J,ufuuf- ftbul! 
fturr,fr 2 r.w'b'lnLJSfr'b, fru~ ~bul! 1 r..w'b'l"' Jsl-"ht Yurw,tl'fwJ 
t.wflfnLswJf-"iJ Jwfuubp(! ufubJ'wJf- "-rw 9NLJ9 bb "'r"-m.J' 
ulw,e"hbrn"-' J,wzt/.1- wn'bbtntf t:.w'b'l"'9"'1P'b J~t~Juubt'l!' l!"ur 
ur"'lwJ'wubrf '.wzr/wriJ"'If-il .Jwfuubre ~tf"hbt' 

o~-;:.!3 ,_o,so~:~·, 

200 

Q'·•'l·=0.5'-~- + o,5Q'wl. .+o,so~-~..+0,5Q'·~.·+ 
1-, 2-3 2-3 2-4 1-2 

-+. O 5Q < .. b.= O 5Q'wb. + Q owb , + Q'"'b. 1 ' 
' ' 2-4 , ' 1-2 2 3 1--4 

IJ.JuUff-un1, ~w"'"'r"-wJ tfrntfrnJumfJtnL'b(! .Jw[uubrf- "-rw 
uul'lbsmfJJnt'iJ tnL'iJbsuuf, umwstfbsfr'iJ "iJmJ'iJ "'("1/nLb.[!bJ.f(!l 

~/.nnft wpwr w'iJr.rwcfbzurm p JW"h 'f/,"f.(!IILJ' 'i_,ztfw.J tfrmfrnJunL

fiiJnt'b(! ftwrbti- t 11muuupb1: 

~r""' 'l"'J""h 9'""'·"" '""'l"""'~'bht·f- urrwJ'w'l.Jbre nrn
zm.t b'b, b(ilbtn"- rrfr .Jwfunfrs £ Lrw zwrciJ'w'b UlfW'fnL-

filtmbft!JI .9./'P Jw[uu/1 (Q), ~L'b,lw'bf- t:.umnbuJ-.f!f- J'utftbpbuf

(l•>) f, 21'/' Z"'t"IJ'm'b "'l""'l"'{JJ'u'b (V) J'frl!. 'l"J"L{iiJm"h m'bf

t,/, wiLJW l 1/w"(/!• 

D= -- / 40 = Ll3 l// Q. v 3.}4y v v. 
~r./1 zwrrftf w'iJ Ulf1111'flll fi/ /lll_"iJ'iJ (!"fH[-IIL'iJtfm J' t 1 /;f"iJf, f'Jil mbfu

~~~,fJWf[ut'j,-UI"llU,/iiUU~IUb "I"'IJ' w'b'bhrf-ll' IJ.!"Ufbu, limwt/b l"''lm t"h 

IUfiJII'fiiL{iJ/IILb(! filnLJLlUIIIfl"nLJ' t tf/-b1_£. 2,5-3 tf/t1_pq' l_fJ'IIL-

1/111~!·'iJ !J111Y!Jf! "1-'fr"''ltfrlf '>wr•fw.Jt- IJLUJ.f!wifrt wtl'lbsm[iiJnL
ilfrs, J'utz1hf1119 UfWf)UfW"iJh[nL /)wJ'wr: ll.rwqnL{JJw'b uurnrf-'iJ 

J'i.Jm{JJnLY(! f.p ULUf:,J'LU'iJtfmJ'I J!rfr zwrcfJ'LUb tfrn.f!r utrLU

'1111 p JltL"iJ"iJbrf- 'f"-"f.f!nL J' UU1LLI9""'" b'iJ J'b.J UlfLUJ' Ul'f.Jf- /lln
'Jnt/.ut'-f'iJbr £ t;bwl..wpwr l_fJ'IIL'fLUtf-"h SLUbsf- J'bJ wr.Jii.[!l 

IJ' bJ UlfW'fnLP tmb'iJbrfr 'lb"f.(!nl J' UU1Uls"-nLJ' bb tfrn.f!r urrw

J'wq.Jft Jun'Intfw~"hbr, t:.lnn£w"lbu lrJ'm'lutJp"h sw"hsf- wr<lb.[!'b 

wtfblf- tfrn~r t tf-"hnLJ', uut~utJ"h "'Ju 'lb"i.f!"LJ' urb'lf b'b m'bb

"hmJ' li'P li."bzJ'w'b J'b,} ~npnwm"hbr, w"-btw"hmJ' b"b "'"J'"If

"(wr..w'bl"-n'lli.tzJ'w'be J'b.JnL{JJnL"hf!, lrf- putrd.rmsJ'w'b t:.wJ'LUr 

.Jw{11u1[n'J t'iJbrqf-wJf- .f!W'iJwf/(!J zwr.utqnpJJ'w'iJ Jwfuubf(!l 

IJ.JIIUJf-un", lfP zwrcf,futb WfUI'lnL{JJm"h'iJ e'iJurrbtfru 

'>f-J'"but~w'b[! yJ' "''l"'Jfr'it sw'itsfr zf-'butrutrwftut'b utpclb.[!'b t £. 
zw/:,tiJ'fnrJJ' Ul"iJ Jwfflll(!l Jlrt- zwrcf J' Wb wJ'bflwb"(UlLnLLI~UI-
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t.wr.!•r wrw'l"'fil"'-'hl! 'hzw'hw~t/_m .r t wh/n'h/r~w~w'h-m'hmb
uw~wil r..wztJwr~/r f.,Jr.!wb 1f1Wl t"fWU/W~Wr.,UI[IJ'Wr (; /!il'lnL

bh[ U1pWf11'-#/IILbbhpJr t./1111/,JW[ J'hJnLfllm'iJ'iJbpf!l tP:.f!r mpw• 
Jw'IJbpnt/_ fun'lntJwlt'hb{'/t ( J'p'bl_lt ,'J.50 tl'u) r..wJ'wp 0,7-1,0 

tf/tl.plJ 1 wtJbtJr ,/U mpwJw'1dmf /un'lmJwlt'hbtt[t r.wJ'wc,' 
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"lm~w~'t"-"7 ..,'l"'u' 6.'bzJ'..,'iJ J'bdmftllm'hl!' brp r..wz4wrlf.!w'b 
b'iJ{tl ,,,,, '""7"</_wlt•tiz-re t_nl r'h l!'b'lnt 'b," (; t.rwlt.'bz/r l wzurlll-

1''""''.'1 ( 21'""'1'..,/'P.9) 1/w.! LUJL 'Pm'lnt/w~-z-r/r9 h. tftn/rtw
'11"" J' (; WJbUtf/U/t opJbf/w, II(ILIIb'[ "fLU\UJbt_•/nL,/ (; nrnz-~/r 
ru'J"'t#f 6.~'2'""• '""7.ntJur'fw;:ru/'bl'P UIJIW,/IUIJP''l! "lbm,e (; , 1,_ 

;I•[• r..mzt/11 "'"~'blnt/ "'1'1 "lm!J' ... 'b'bh1,1!' lun7.nt[w~wz ... t'P 

"'i"'"'""lfrJe "''"".J! (; Lf1'b/t LUJ'b"lf"'Jr'b, "l'"lbu'lr 'hr•u .!bt_ 
h•J•m) rrr 6.5JzJ',,'b ll"l"nuw'bLI'"'/ r..w'b,1Ll,a '""'l"'[wf[wzwrp 

r)ur!f1111 J' ( U"fllllllflllb Ofttbff111111 tJ'} UI'-'JW\IIIft/11 I.UI[IUUI 6.'i.zJ'w'i, 
rfb dIll (tf JIll 'i, (II 

~f"lht:.wJpb ,),u/uuft 

Cf"' {tf !'" b {! t.f'J' fll 7w Jf'b 
:t,.;_;J tf/tl plj: 

UIIU'f r..w;:,fLJ!w 2rP zwtuiJ' w'b -r-

.'1 "'-u ,'JilL J' (tl, ll"' Ul r "-"' " t ",. 'b l" 

,'J?p,f"t7.wJpb .'Jm'u9p '""'fnt/_tuf('bhpp . urpwJ'w'Jf'Jf! Jnmw

''"f'W"f{;u ~w,,b,fr (; nrnzbL 'frwY Mr r..pJ'w'b 1rw ('b~ • .J4), 

"t'""''l t:.nrf•'ln'bwlfwb wn ... 'hg,ep tfrw urb'lw'lrtJ ... d b~ urr..,

J'""I0l.l'l!• f"~ "'7.'lw~Jr'l wnw"b9./JP 4t•w' 2PP Jwfuue: ~-
~"'"l''lb'>wjp'b ppJm7."bhrfr 'btjw'lw'f"'l'& '-"f'w.!w'lfr61! "Ibm./} (; 

tfr'l.ft 100 tftl': 76 uti' "'l'wJ'..,'IJnt/_ '""'l""--~'l.bp flmllwmpr

t/m J' t o'lu'w'lnrdbt, b[lb p'bw~-1-Lrr p'h..,~rltbrr P/r4e 
600-p9 "fW,fWU (;: 

j! p f 6. 'iJ 2_ J' I.U b ~ n p II L U U1 'i, b p (! fun?.n.f.UJ~bb(IIIL,/ 
'filL J' LUpt/_nLJ' b'iJ br~w~'i,UI~UJ'iJ ztft.!w'b /,_ Utb'[LU~I.U'b f[npnLULII

bbrfro ( afLwtJnr tfi.UubriiLJ' k UI('"LUUIIILrUI/IILJ'}: 

J!pp 6.'i.zJ' w'iJ bp~W/bW~I.U~ ztfrJ Ulb f[npnLUm'iJJ.pf! npn;_b
[nL '> ... J'wr o7 ,..,7 ,rtJn,_J b'b '>bmJ.I..,l pw'b..,a&.bre' 

. - .. / h 
w) th'lrr r-'hwaJ.t! V=CVRt =CV RT' nr-

V-'h p_rfo zwrJ.tw'h wrw'l"'PI"'-'b'b 
rnLJ' tfitlrlt· 

C-'h' wrw'l"'fllwt 'l"rtlw~ftot!' 
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if 
• I 
i 

fl(Jb t:.wJu1'iiJr 

J'bflm{tJJm 'ilf! 
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p•u'iiw3£mf' 

Q-,1 h = l// ll =I j i - r 1 Vl"-BVT 
- . AI y AI v A - l ' A - I 

"f'"'"'l' B-'it frm'lm/w~wzwrJr <lwfuuf, p'iimfl"'lffrr'il t-, nrfr 
lllf'UbJ!f! mpqnllf t Ul'f/IILUIU~bb f' ntJ'1 

ll.rw'ln~fiJmb 'l"f'tlm~s/r (c) nrnzJ' ... 5, t:.wJ' wr ''"'rbtfr 
t o'fmw'lnr<lbl w~w'l• 1. 1. "'wylniu~nL pw'itwat~l!' 

c=.!.w, 
n 

nrmfut' fi•[! frm'fn1.wflft /un{''JIILpnp'fntfiJmb 'fllpaw~frtli, t, 
R-i!' t:.Jr'1r•m/1Mw~wr;, zumw1fr'li! u: 

Y=2.51rn -O,I3-0,75flf(fn -o,l), 

bpp R<LO, y-1! ~wrbtJr t npnzbt ~p6.wm pw~Jwabnq' 
y=L5fn: 

C-'it ~wrbtfr t wpmw'\IUJUibl bw£ ~w/uqwfl z'ftJ'w'i, 'l"f'qUI~-
9P9· 

l;,JrJ'IU'i, 'f"pJw"Jr9l! npnzbl"' t.wJ'wl' 'l"!"•{JI,_'j, m'iJb'i, 
pw'lJ' wfiJJrq p1U'iiwabbpt 

1950-53 {tl1.w~lu'iJ'itbrJr'it •l,n'l'lhn '1/tmwt:.buuu'ln'""'~w'iJ 
Jr'itumJrmmmmJ' /h. ll.. l;bqbubqJr 'l_h~w1.wrm.fll'uJ' p l1w mutt'-
1.wd t:.bmw'lnmmfiJJ'nt'bbJ'/t t:.JrJ' wb 1rm mp1.wa b'i. 'i.nr pw

'hw3bbr z•ftJ'w'i, '1"1'""'~/ry'iibr/! IL t:.fr'Jrw1LM {ilb.gnLfJJin'he 
llf'112_h[nL f.wJ'IUf'l o'fUIIU'fllf'q1LUq l_IIL'fnL'j,b £ "f"'l_UfUJUib /un

'l_nyw"'j,£f'nUf t.r/r -6.tztl wt ~nrnLum'hbrl! J'b~ 'lawJ'bmp br
~'"rmfiJw'h tfrw llf'112_11LJ' bt t:.bm£.JWf pwbwa£brn1.t 

V2 brp V.~ L2 tf/tl_p~., 1=0,00107-, 
01,3 

b 

hrp V< L2 tf/tl_pq. 

i=0,000912-- 1 + ~ I 
V

2 
( 0 867). c.3 

0~·3 v 
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nrm"'l' Dh-L' t.wz.J.wr~"'lflu wrwJ w'l/")t t Jlsmrhrn.J.z $J 
uw~wrwr 'lf"l Ul'frm (il J..,'h wrJb.ee ~~~~ rb Lf' t- umw'b ... l 'b,. 

funr'l p...,'bwUhrf' Jhp_ mb'lw'1rblm/. V -p ~•zw'hw~m(il J"L'il, 

UIJU"/.J.u, orf''h-~, 

1=0.00107 

0.00107 . 16 
3.1420~,:-! 

0,001736 

0 5.3 
ll 

v <Nr~ \ o,2\o.a\o,4 I o.s \ o,6 I 0,7 \o.s\o,9j1.o I 1.1 \1.2 

1 11.4111.281 1.2011.151!.11511,0M; 1,0+ ,0411,031!.01511.0 

U.luUfpum/.• p_rf' lt.'ilz.Jw'h hr~wt'ilw~w'b ~nrnww'hbrl 
l!'b'1t..w'ilmr pw'ilwab.e ~lf''ilp t..b.nt..I-LI!' . 

h=Al~Q2 

:b. U.. l;htfhabtf.p pwbw~kntf. t..wztf.blf'u, w~w'f• t. l 
fllw.J.Lntf.ultnt pw'hw~l.f' f..wJbJwmmfilJmJp, f.rf' 6.z.Jw'iJ ~, 
rn•uw'hhrf! umwgtf.nul b'h 15-2o0Jo-m/. wtf.hLP' 

U.upngbJh'ilmJw fun'lntf.w~'hbrm J '>f''1r"'t/.LMw~w'h [rl . 

.pnLfilJm.'h'h ['UUI tb, U., l;btf.bubtf.p nrnztf.nuf t f..burfiJUI[ p1 

'bwat..ntf.' 
v2 ( s.si )0,19 

1=0,000561 Dk'9 1 + v I 

Sbuw~wrwr 'firJ•u'frm(iiJm.'hl! ~t/r'h/r 

A=-1 =0,00091 _I_ ( 1 + 3,51 )o~19 
o~ o,~· ' 9 v 

fiw'ilw~l.frg brkmJ t. nr mhuwltwr.ur 'li'fw'lrnt{t/Jm'he 

lt•ufutf.wJ t J'.f'P z•urcfJw'h wrw'lmfrltm'ilf'gz ~wztf.wr~l! "twr

qhg'hbln• t..wJwr e'h'lm'hq, .. t t- V=1 tfJtlpq. nrfr '14"t.em.t 

A=- 0,001212 : 
0 5, 19 

h 

U.ll •ur•u'ln•frllm'h'hhr/r f..unf'"f' •furgt/m•f t K nttf'l'fw'h 'lnr

Ju•~/r9l!• 

1 = KAQ 2• nrmbrl' K = 0.751( 1 + [;:I )o./11 

flL'f'fJUI'j, k 'fnrJw~g/r wrJb,e'hlzrL' ( wupnghJ/zbmJUI 

/11n'fn1w~'iJbrp f..wJwr) r"r1.wo b'b Ul'fJnLIIUif/ ,'J4.;mJz 

tl. It J n 1. u w ~ 34 

v ..C/tll'~ l k I v JNl'~ l k 

0.2 1,308 0,8 1.034 1.8 0,922 

0 ,25 1.257 0 .85 1,025 1.9 0.916 

0,3 1, 217 0,9 1.016 2,0 0,910 

0,35 1.185 0.95 1,007 2.2 0,900 

0,4 1. 1.:s 1.0 1.0 2.3 0 ,896 

0,45 1,135 1.1 0,986 2,4 0,891 

0,5 1,115 1.2 0,974 2.5 0. 887 

0,55 1.098 L3 0,963 2.6 . 0,883 

0,6 1.082 1.4 0,953 2,7 0,880 

0,65 1.069 1.5 0,944 2.8 0.876 

0,7 1,056 1.6 0,936 2.9 0,873 

0,75 1,045 },7 0,928 3,0 0,870 



lon'lm/.w~wzwrbrJr t.wz1.wr~e t:.bzmu•stblm 'b"lwmwlln.f 

pbrt/w<} pw'bwJ.khrn1. ~wqJ4_,uJ /fit "''ll"ww~'ilbr "'"'l"'"'"'" 
/,_ J_mqm'bb fnn'ln1.w~'illirfr t.wJwr (t:.w1_bt1_wJ 2 /, .1): U.'llmuw~~ 
'il/irn'-J mpqwJ hh 2fr {,.'bzJw'b ljnpnLUm'b/ipf! ( tf) 1000 'l'J.u~ 

.tbmrfr 1_1,u (1ooo i) "- t_rfr zmrJ.twt -ru''l"'PJ"'"'e V 
(tf/tJ.pq) ur4_1"'l JwJriUJr b.. mrw.!w'IJ{, 'lb"'.[!"'-J: tJ"''j, "''l~ 
JIII .. UUIJJthr ~wqJ4_wq £'j, 'ilw£. U111pnsftJh'iiU1JUI /lln'[nqw~hbpp 

t.wJwpl 

:b. U.. 'tL.Jbub.Jr pw'ilwJ.t.bre 'ilbr~"'I"'-Ju L"'l"' 'Jfrr•u~ 
nmfiiJm'il L'il umwsli[· IIUI~WJ'il IILI['flfw'b qnpJw~Jrs'ilhp ~p~ 

r•unbl"'- "l"'ur'i.mnnq nrnz '1d1.wrmP 1"'-"' t UltlUI2_UihiiLd I 
tbp,ept mp ... Jwqabp'il ( t:..u.Jbl'[wa 4) e'il'lm'b,f,uc> L'b' 

w) l"''l"'-"'b /un'ln1.w~'ilhrfr ~t:.wJwr' eum ~ous 5325-
-61 iL 9·0US 9583-61 ('lwu U.j, p) •fm.er mpwJw'lc}n1_ 

{ Jf''bll. 150 tftf) "'"'l"'"'"'b fun'ln1.w~'ilbrJr t.wJwp' f!.""' 
~ous 3262-55 ( UfWUibpp t:.wuurmp jnt'b'j, f!.'j,'fnLh4_wtl t (( un~ 
.Jnrw~w'iaJ /un'l_nqwfkbrfr t:.wJwp), q) JpJI.fr'il £.. Jba urrwJw~ 

qJm/. funrzn1.1U~'ilbpJr t.wJu•r' eum 9·0US 8732-58 t. ~OUS 
4015-581 bpp "'"'"'P t.wuurnL(iiJn'-'be t.w1_wuwr t 10 tfu~p1 

"'"'l"'"'"'b £. l"''l"'-'bb fun'ln1.•u~'bbrfr 300 tftf·/rs •/rn.er 
mrwJw'lc}fr '1'"'1.l!"'-J 'ilbp,e/r'il urrwJw'lfrJe . Jb~ tftf·n4_ •frnr 

rws4mJ t, t.wz1.Jr wntbln1. ~npnqfrw'&: 
t,wJwJ.wJ'il 'ilnpJw'iihrr• JpJI.fr'il J. ,fbJ urpwJw'IJbrfr 

Uf"'[UfWUib /_un'[nqw~'ilbr'il LUfLn"''Jf''{"'-J b'b UfwLnb['/r mwpphp 

t.w,uontfJtwJp, p t:.wzfr•/ tbr.f!/r'il mrwJwqt!frt of.w~•/r "f "''1.

lmuw~'ilbre ~LUq_d•{wa /;'& UfLUurp 10 utf t.wiiLniiLfJ/w'b '1b"i.f!"t1f, 

"'IL t.wuurmfJJn'-'b'bbl'fr cfu,fw'bw/1 "''lJ"'-uwiJ'ilh[m'-'f pb["{"'J 
1000 l~fr I. A wpclh.etbre UfhLn.j! t p•uqofw"'wuriJhl "''l'l'fu/i, 
'l"f"'"'~sn1.t 

!J"''l"'-"'h frm'ln1LU~f.hpmJ 1000 I £. A · r wpdb.[!'&/,rfr 
"''l.'lJw'b 'l"r•hu~frs'ilbre' K1 pbpqnuf b'b t.LU1_b11_wa /)~wrfl 

f11wurbrf' t:.wuurn'-fJJw'b +mfrn/"n'-/J.(nr'ile "''l'l"'J' t '&miL 

J'.ffr zmpc/Jw'b "'f'"''l"'-PJLU'b t/pw: U.J'I UfUIUI(,.Uirtnq UJIL/11'-UUI~

'j,bpn'-J phr4_wJ "'f"''lmP l"'t'ilhrr Jbt!mfil"'-'b'ilbre "'b"'.e t 
pwqJ'w"'wmHb'il K2 "''l'lJw'b 'l"l'c}w~frs'ilhrmf (t:..u4_bL.Jwt! 6)1 

llr~wppburn'bh P'"'l""-"'~thrr t.wz.Jwr~e ~wrbtfr t ~w~ 
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mwpbl l"'-'f"'-'bb /_un'[n~w~'bbpp t:.wzr{wp~" t;LU,;LUp .npqwJ. 
pw'bwJ.t..brn1. £.. LU'fJ11Luw~tbpn4_, 

SL'l-~w'b 'lfrJ'UI'Ir"'PI"'-"'frs wnwf..wsw-1' t."h r.'ilz.tw'U 
~nrm um'ilbre "1'"2"'-J b'b t.bmklwl pw'ilwakn'[' . 

V2 
h ... ,. =E-, 

2g 

nrmb'l' ~.';, mb'lw~w'b 'lfoJw'lrm/Jtw'il 'fnpJw~frtfo (', ~wfr,/w~ 
aJ.,u4_nr ,fwubrfr £.. wpJ'wurmrwJfr jb._fr!J b._ ~Uiw 
um9qwJ.pfrs~ 

,S/pfr 6.'iizJw'il mb'[UI~IU'j, ~npn'-UUI'iiHpf! J'/,J 6.t,UJnL!JfwJ'/' 

npn zmJ' J.'b "f" J' "f£ pfr 'i.£ pJJJ,u'i, /un'[n'[w~tuzwrfr f,IUJ' Ulf'• 

Ll(fld'Uf/if'fr J''fJ w'ft fun'fn1.w~auzwpm.J £.. l_f'd RL'fLUJfr'i, gw'iJgnLJ' 

'~1'1 ~u~rhtfr t f!'j,'l'''-'ilbl t:.w4_wuwp hp~w/'illll~tut ~nrnLPur'bbl'/i 
iJ-10%~Jr'iu 

~rfr -6.t2,Jwt urb'lw~w"b ~npntuurthrl!. ~~~~rbi/r t "l'"t."L 
'ilwk t.wJ wpdb.p hr~w pntfiiJnL'il'iihpfr J'hfln'ln.f (!UII'I "l'fr 
at..w1_nr Jwufr 'I Jr.! "''11'"'-/J JnL"u'iJ f!t'ln'-'£'[mJ' t "IUJ'tu(iJir.s 

br~"'f'"LPJ•uJ p /un'ln1.w~wzwrfr 'lfrJ w'lrm!JJIII'k(! "w'[wuwpt 

~pdnL'[LUJfr'il swhsp t.wzqwp~p f!'b/Jws.pnu/ J'friUJIUJ'W.. 

'iJ,u~ "'-""''l"'J h'il /un'ln1.w~thpfr J'b2. h'lwJ Jl.rfr 2. 111pJJ'.ufl 

LllflUI'l"'PJnt'il'ilbre• nrnt.e "'bur.e t Lfrtk'iJ fi"'-ll"'mrhlfr IILU~
,r w'i,'bb pnuf 1 

lJ.l'""¥'-/J J11
l 'btbpfr t,., z1.-r~l!. t.bz.urwg'hl.tnL 'il"(wurwtnl{ 

Ul'f_JIILUJU//tbptuJl urpqnLd t ffi fnpJw~sp wrJJ,IJf!i YlUif',,p 

mpwJw'IJbrfr t.wtfwr (m =...!_ ~)' 
(J) 1t'02 

~rfr zwrcl.twt "'l'"''l"'-PJm'ke "r"z1m.J' t- t.4~n'-twL "il"~ 
'kwd.l.n1_' 

I 
V=-Q=mQ, 

(J) 

D OpJditu~' "i"'l"'"'urk /un'ln1.w~wzwrfr mpwJ'wlff•le' 

= 100 uu'' l.r~wrmP Jm'be \ l=500 u I tf}.,t,,.-;,1.""' .t !- "1'"2"t 

l!\eHH 
1 

B. c. Oao]\OB, B. r. l1JibHH. OpoeKTHpoaaHHe C/ X BO"OCHa6.-
!l Ji 06BOJJ.HeHHS!, 1962 r. "' 
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tr~ n'bz.t u/f. ~nrm,.h'hhr~ ,/bJm[l J"''hf! fun'l_naJ.w~UJ2"'f""· 
b(Jh if~ dwfuuf! Q=ll tf!lPll: 

bt'hhtm/ if~ dwfnu~ L fun'l_mfw~wzwr~ mrw.tw'ldf• .tl 

Jm[t1Jm'b~9· fuuaJ.btaJ.wJ 2-~.'1 '1"'';,,{ b'b.[!· 

1000 i=32,·1 tL V=L27 d'ftlpll 1 

•~£'~ (..'bz.tm'b 't"f"""n'bLp~ .tbJm [tl l"' 'he 

-lr"' Ju~'h/•' 
32.4 ' h = il = ---X 500=lfl,2 u: 
1000 

~r~ {..'bz•fw'b ~"f""'"''bbrf! ~wrht~ I; n[mthl 'bwL m 

""''t"'r"'r '1~""''1r"'P J"''b (A) •'h"9"'J: 
I!Jn'l"f'"'"b /nmzn-lw~wzmr~ t..w.tmr ( t..m-lht-lwd 1 ), b 

~ t.J 0-100 d'd' A=2G7 ,4 ( hrp Q "'f'""'r:,'"l'""" "'f"'" "''ll' I! -· ' 
I; J3/tl pit): 
. -flw'b~ "f tr~ zmrcl.tm'b "'f"''l"'ftl JnL'bf! V>L2 d'/tlplt 

m 'l'l.tw'h 'lnrdw~~91! l~ o'l'""''l"rJ-Im.t: 
~r~ i.'bz·' w'b ~nrnwm'bbr~ ,fbJm{J l"' 'be ~l~'b~' 

h = ALQ2=2G7 .4X 500X O,Ol1 2=1G,18 ll': 

/>'bt_"fhu hrLmJ' I; t..wz-lwr~~9· if~ t.'bz.tw'b ~nrmum· 
'bb['~ ,{~iJ. b'l_wJ mwrpbrmfJJnL'bf! (16 ,2-16,18=0 ,02 lf) 

wltmf•~ 'bzw'bw~m fJJm'b t_m.'b~, t..hmLwpwr lfwrht~ I; nrnzhl 

zr1000 l-~· L mbuw~wr"'r 'l~.r"''lrmfJJw'b (A) .tPP._nsn-1: 
Oppliw4; !J,L,IIL'bh fun'ln-lw~wzwr~ ('1"'" P) mrw.tw• 

~Jf! 0=200 d'u, br11wrmP JnL'bf! l=GOO d': ~r~ Jwfuuf! 

~J=20 tftlplt: ~~~~·Jht-lwJ .3-~9 'l"''bm.t L'b.f!, nr IJ. '1"'"~ fun

'IJ'4.w~'bbrf• '11.-"'J!'IL.r 1000 1=3,80 d', V=O,G3 ll'Np~: 
p '1"'"~ r:,,,.r,r "'b"'J! I; ,rm9'bht ""l'l,r,'i, 'l"rJw~~9 

Kl' "{'I! t..w4,wnwr I; 1,05 (t..w-lhtaJ.wJ 5): 

h = ik l= ~ . 1,05 . ()00=2,39 d': 
1 1000 

Sbuwlt"'l'"'l' 'l~,fw'lrm[tl l'" 'bf! ( t..w4,LtaJ.wd 1) ~l~'b~ A=8,608 ~ 
( hrp Q '"l'"'"'r:.."'l'"''"'" I; . d'3ftlp~): 

' irw~~ "f if~ :'."'11(/.tw'b "'l'"''l"' Ptm'he "'"J!f I; .1,2 
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ll'(tlp~-~9• "'bm.[! /; t.wz-1/! wnthl wriu'l"'-/JJwi. nL'l'l_.!wi. 

'l"rJw~~9l!• "£'1! f.w-lwuwr I; ~=1.106 ( "''lJnLuw~ 34): 

h = Ak1~LQ 2=8.608X I ,105X L106 X600X 0,022=2,40 u: 
.9.r~ 2_1Ufcldm'iJ /!rw~m'iJ UI('UI'flll p JnL'iJ(! ~~f!'iJf!' 

V=0,63 · K2=0,63X L02 = 0,64 ll'ftlp~: 

<t>w~nL'llUJ p fi gmfig ~ fiw2tl mp~e: ~wz-l~~~r~l! ~~~~mwrhtnL 
t..nllfUif' qJnuf b'iJ 2_f'1fnL'fiUJ~'iJ 9w'iJ9f! u[nbdw'iJ, 'bzw'bw~nLd 

t.wz-lmr~w~~'iJ mh'I_Wdmubrf!• t..w'iJ'fmJs'iJbrf!• nrnzm.d /;'iJ JnL

[IIII.J!IU'iJum I' mli'l.UidWufr t.wz•Jwr~wJf!'h Jwfr•ue, I!"'" nrfo e'bm-

1"" d IRfWdW'ff!Je, Ul"fUI nrnzntd 2_('/! i.'iJz.Jw'iJ ~nrnLum

'iJbr'iJ wnw'bJ.f!'b mb'l_w.t wubrm.t, o'lm-lbtn1. 4,hrnt..p2.(."'l pw

'i,uJ.Lhr/!9 ~w1f UI'IJIILIIWff'iJbrf!s: 

~['dllt'I_WJ/!'b 9"''b9fo P"L"£' ~bmbrnLj' "ih'"J! t "'"i"'t.m[bt 
w'iJt..rwJ.bzm Ul'f.UILII f.'bznLd, Rff! f.'iJUifUI'inf'nLPJm'iJ ~LnW ifp'i# 

f!'h.J!'bwt.nun'i. t.nubLnL Jfo'btk zb'b.efr P"l"£' Jnrw~'bbrl!.• uw

'b~mwrw~w'b "i"'f'"''l"''bbre: 

~r"'" P"'£'1!. "ibm.e I; "'l'b"'P"P P"'rJ.rnLp J"''b 'ir"' tft'bp' 
Rf'"fbU'f.P 'bnrd Ul£ Ul'f.UILII f.'iJ2_md Ul"fwf.n'i.f! wJb'iJwt.bnm'i.nr 

(ltm.t wJJ,'iJwpw('J.{' )• "'J""fbu ~nt'i.wJ, filbl"''ff'"'l ~bmnLdt 
~w.twJ.mJ'h 'hnr.tw'bbrfo (CH 267-63) fu.tbLnL, u.'bmb

uw-~b'i,9w'l_wJp'b Jwfuubrfo clw.tw'bw~ "'f''""'JlP'h tr.tnL'I_wJp'h 

9"''i'9'n.t t.n'lfo .t w~hrhup 'b~wm.t w.t p 'b4,w'l"''l"' J'b "''f."'Ln 

i.'bz,n.tf! "fb'"J! I; f!'b'fnL'bbt f.bmLJwl l."'"'""· w) p'bm~w4,wJ
rhr/t p'iJw~b£1! 'fiiUJnL uwt.Jw'iJ'iJbrmdo Jb~ f.wr~w'iJp zb'i,.{!bfp 

IJb"f.JliiLd\ 10 tf. br~nL f.wr~w'ilf! zb'iJ.fl/;f'f! 'fb"f.JliiLd' 12 tl , 

P"'' w'i.btf! 2."''" t.wr~hrf! 'lb"f.pm.t, Jmrw.ew'hunLr r:,,r~P 
t..w.twr w-lhtw9'bbt 4 d'. p) wrmw'll'"'~"''b 'f111R111. f.w,fwr·· 

'"l'"'"''IP"' p J"''b mhfu'i'"l"'lP"' 1/! "iwt..w'b2./! t,.,,{ "'"iwmwnf,1w'b. 
'1) if'""'fw'b Jnrw~'bbrf! Jnm' 10 d': 

(/ ~''"J'"J zb'b.pbrfr "'P"ILrf!'i· IL 'bbr,e/!'b sw'b.'lfo um!i"'JIIL
f J"''hc, "''l""" i.'i•z•fw'b ,fbJm.ftiJm'i'f' m'bmu'bm"imt,,~,r;, !pL·r~ 
,r,'i,f;r~ ,r,,., 'I"'I'I'LP I; e'i''l"'-tf,L .'J-6 ,r~;,rP ,,r:,,r,'i,'bb-rm.tt 

1/.'i,,,'i,,,,,:,"''t"''i' zL'b.ehrm.•f .'i,Lr.efr'i· 2.r''"' 't'bhr· Lf•'i•htnL 
'1L"i-P- 11"f ;_/;'h.eLrf• ,{,, "iwt.u,'i•2,•/nL.t I; 4 · ,fbm['p,'J w-ILtfo 
-&.'bznuf: 

14* 211 



SlrJ'nL'lJU!frh Ul('lriiU,P/rh !JUI'iJ!JmJ wnul~bl',u'friLJ'iJ f./r'ff'"~ 
mn1um/•~ {.'bz_m•f(! {Jnt JLUI'"f'""LJ t- ,!fr'btk 60 lf, ht'ilbtn•f fun~ 
'L'"[U11

1
tLrfr "'PUJP!J• ~'l"'(clpy l< 2mt.,uqnrJ,{w'b "iurlJw'b'ilhrfr9: 
li''ilznufu•tJt'b t.rw•fpwrfr t1ruJ tf'"l.'il;frt "'2"'"'f'w~fr f('"'J. 

pur{'/' ~u,mwl/p 'i'Pll! "{'"2.'fn11f t- J:.bwLJLUl pw'b"'~J,ntf' 
A=Z+H-th· 

"f"'h•t' -~--;, uwJfuurl' t,,,,..,~fr 'bfrz'b t. Z·f!' fclheuqrmt 

l1b'"~ '"'It ,r m!Jbrb"~ ~I·<", H·r' '"<'"'" Otz'"''"' h·r' tr~ 
l.'ilzJ,,'b ~nrm""'"'''t'fr 'l"ufwre' [ilbL"''f{'"'l ltbwfr,'J ,ffr'iltk 

l;[tfb tr""''l'"'l'P r,..,,..,~fr 'bfrze (A) U'"'Jpwrl• wh~,,r f{'LU,r P"'fl'.' 

,,,..,94_"uf t- t.n'fl' ~•frzfry f'mt•at'' 'bzu•'bwiJnLJ t- "ib"'J! t- ~w~ 
I<IIL9bl uwii.'iszfrt_ mzurwp.u~· "('P fUI('~rnL[dfiiL'b{'_ t.w~UJuLU(' 
tf''bfr lf''"Jpu•rfr f.wwUJitfr iL t.n'lfr JUJ~Lrbup 'ilpzbrf' mUJf'~ 
rhr••F'l'"'"' ~·~ "rr tr'""r•·r~ , ...... ~~ t~ze ...... ~··" t 
f.n'lp ,f,ufthrbnp 'ilfll'!J !JLUJ(', "fbiiiJ! t 4wnrrt!J4.fr mnlf('b{'~{'fUI 

Op\tGullr fl'j,,,~w•[mtrft rumua[bJ""'l'uJ'k t.<Uz_.J.wrltwtft'it lrurJpwr: 

J.ufuu{'_' Q~~;.i ·=42.0 tf\lpll, "iwt.w'ily_rfnLJ t ~JUUIUI('bl •frw~m rzw-

~~· s•••s~ <••z4wr\r• 8wts~ , .. .pbre• '·•~ Jw\brh·~ ~~
zbrr •• ,.~··• bt .. ~.h.tw1~ ~r'" (tJ1. 43 )· zbt,.brr hr~·· 
r.wr~m'b/t b'b: ~h '· • 

1 
Q .. R .. ,.,. tlrs!J. 

< -,w.,UJ('LU(' UUI IIU{! q.,.h •. =- -1 L 

L = /2-
3

+l
2

-
4
+ 1

1
-

2 
t 1

1
-

5
=soo+4oo+200+ 300=1400 u: 

42.0 q .. h. =- -=0,03 tNP4. Jblt 'ldwrfbwrfr ~r~~~' 
1400.0 

212 

Q~:~.;=q ..... Xlz-3=o.o3X500=15.0 tNP'I· 
Q;:~.4=q .. l.· Xl

2
- 4=o.o3X 400 = 12,0 t!tlP4.· 

Q~:·~=Q .. , .. -X lt-2= o,o3X 200=6,0 lltlP4.• 
o~:~ :::-"' q .. ,.·X L1 -s =- o.o3X 300=9.o tNl1lt: 

-

2 3 

2-4 

1-2 

500,0 

400,0 

200.0 

I 

7,5 125 6,49 I 0,61 I 

6,0 l 125 

30,0 200 

4,33 

8,03 

0,48 

0, 95 

l.J, '1 J n t. u tu ~ :l5 

3.25 I 3,58 

1,73 1.9 

1.6 }, 76 

2. 32 2,55 

1.96 2.16 

?l'l 



~"~"· "rt! tur~r J' , ('Lt.. ' ,..,,_.,,, lr/·"" I' 
Ul) 3-2-1 - ?_t'UJU P'"f (' • 

("80 t 12 ~ 7 5=9!)9 ,;) Lft 
A=Z + H+ h1=" · ' 

"'"'-!';, u~qpmb.f!.'"' nrnznuf b'it "t'"" ~bmbl'""' b'['"'. 
mqwm 6.'bz.J'w'it Jb~m.fill"'-'b'bhi'l'' lJ.'l"'"' 6.'itz.i•uh ,(1,.,), f"t'"'bl! 

(·';} (.w'b'l"'!9"uJ "I'"Zhl"'- (,wJ'wl' ''ll."'.J! t- (I} (,w'b'l"'-!9/t 
''flbqnJ'bwrftlt {,.'bztFw'b ~fr2.P9 t.uJ'bLt 1-·j mlu[wtfiJiun,_ J 

b•J'•·<l t.rfr G.'itzJ'w'b ~npnww'bbr/t JbJ, {J !"'-'~~!!. f, t:.u'I/• 'bftzl!: 

~wz'[wr~fry brL.nul t, "l' P"l"f t.m'b'1'"9'"JP'j, Ifbu.bpn'-J 

""i"'"' f,.'b;_Jw'b JbJnL{IJ"'-bf! J'bJ t- fiJ"'-il"' ."'l'blfr 'bt/mqw~ 

'lm(b JM,rL{JJ"'-'bpy (12 U}: 

U'fruuJwJw'bwft t:.wz'{wp~fr!J t..,.t,,.,( b "I' (.5) t,,'i,'lmJ~ 

9 ,,_J' wqmw (,.'b2J'"''i, JbJn,_[tJJ"''ir JLp_ 9,79 If "lmzwr ~w 

(21 ,79-12=9,79 J), U.l'l· o'l"'"''f"f'*bt"'- ""'",_,r t.'iJLur"'1."L' 
t 1-.'5 mb'lmJ ,,,,_J mb'i_1111fitb l wt/btft t{m.ep "'l'"'J' wqpJ 

tn'itL,'/"'1 J.un'ltr'l.ut~'itbt' I ,, .. t,'l 'fb"f.p11L, 2.rr l.'bzJ w'b ~nptnum

'itbpp J!.Jm{cl l"' 'itl! ~Jbc>w'but A "''l"''-" {,.'bzJ' m'b J'b~, [tl 1"'-'bf! 

11'/t n .J! I' w 'b w 1 

O'lwJJ'fi gw!igft . llruztlwrlu~: .!?rfr ;.w1 • .JJ .... 'b ,,,_,,,r,t~ 
'bbl'l! u'lw!ft'b gut'bgu<J' mwppbJ•tfm.•f b'b ,,.,,,,,.,_'l,uJft'it !l"''bsmJ' 

b'lwJ "fUIJ.f,'it'itLrfts' O'lr J'l,~ t:,,-;,'1"'-J.'J"'·'' '"r•tf.wJ f."'l'l! 

1w"fw'b•/, J' I; h1.t1m .(.J,L'l"'"-"r"'- J"bhtmtf. I. t:.w'i.'fP"l"' .r "rkt 

~b,,.r, "r/t urb'lf! t.,,"t"'"'" }_/;1 ll.n t,,'b'lwJ'm'it.J!l! 'l'lt{wrws~ 
'it, .. J ~ t:.wz•l"'r~l!' h{tJb '-"'J"''bf lfhbr t..w'b'lfr"lJw'b ~l".nl! , 

'""'"' t"'l'"'.f!"''i.ll"'·r MJ 't"'r"Lr /;t• t..•uz t{Lt ftp-rk hr~"'- .,,,_ 

~IIL'lft'blfr 1 If [' 11 'iJ 9 t.w z1m r~f! 'f,j t{w fill fcl Jill 'j,'iJ b (1P "''"' ftw"laJ.wJ }_/;t 
0 'l"'tfr'it gm'bs/• "'"Z'i"'rltft e'b{ilu •. 'J.P.""' "t"'Z"'·'' L'it 

4mzt{ "'r~wJp'it dwfuubt'l!, "'"'l"1.w~'bbr/r "'l'"'"'"'fPJf!, t.l'ft 

2."'1'" J' m'b W(JUI'flltftl JIIL.'b'itLrf! ' l.l'wJ P"'rft t:.wmw~/· 'b/rzl! b. 

m'bt:.puulb 2"'"'-fl l"'~' 'IL"l.f!."'-J'' r_rud>'bzft t "'2"'"' r•u~p pwpd. pnt.~ 
ftiJIIL'iJ(!I :,,2,/wrftf! ~WUiutrtf.IILJ I; UIU1f'ldif1 _! f/,{JII'l'bbrntJ: 

flltmfb. •/,. fl .. ~"P"'tkft wuwfr{,.w'i.w~w'it tft~urLy,J'w'b {frmkpw~ 

!JP"'t") Jh{cln'l"" OIJ'"tr"i. sw'i•s/t t.',wztf."'I'YI! It"'""" I'""' J' I; 

t:.£,£.t"'L Y"'f'l"'l· 
1. lfuulafquuf I; M["'Jfb y•u'ity{r u[ubJ'w'b , ym'it9l! pu•

r(u.'ittJ,,_J I; ~wzt{wpft,;,Jft"i. wb'lw.fwubrfr• um\,!,Xtt{_,,_J' b'it 

r.w'i.'I"'-!I"'IP'it ~burbpf! 1 t:.wJwl'"'~"'L'/"' ,f IL "l'"ZtJ,;,_J' L'it 'mb·~ 
'lWJ mubf'f kr4Wft1L{I tnt.'b'itbre' nrn'it.[! UfbUI.j! I; tfr'itbb 400~ 
-800 J/m,rfr uwt:.Jw'it'bbr,,_,r, 
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1 I : 3 I ~ 

3 
3-2 500 7,5 125 
2 

2-:-1 200 30 200 

1 

1 
1-5 
5 

300 

42 250 

6 125 

4,5 100 

5 

980 
3,25 3.58 

983 
1.60 1.76 

984 
1,96 2.16 

1001 

983 
}.73 1.9 

978 

984 
2,32 2,55 

973 

992 

995,58 

997,34 

999,5 

995,58 

993,68 

997.34 

994,79 

s 
:; 

"' 5 

:r: 
<J .... 
~"= 
<< 

"" "' 

12 

12,58 

13,34 

1,50 

12,75 

15,6S 

13,61 

21 '79 

2. flpnzl{m J !; p•uzfufrt ,tJ'u'byp l!'h'lr..u.'iunp hp~wpnl
frltm'hl! (L): 

3. U,uC.Jm'iu[uuf !; p'bw~wtf~nll'P W11wl{blw'f"' Jh l{wjp~Jw
'iuultu•b ,},,./""[!' ( Qmnwif.) , "l'P.'l umw'ba'bwyl{mJ b'i.t wnw'hap'b 

'"" Z"r 21'w"Uf"'""'l'i.th l'P, wpww'l:l'"'~"''b, 11, J tiL hUll abn'i.t~»r-
11mfrll'n'b'hb1,p dut/uuhp(!' PI'P"- lfh'itmpnbw9'f~»r1- Jwfuubp, npn'i.t./J 

uf~tlit!tuJ[• •Jt•w "l"'J!'i.tkt'"'' 9"'19 b'i, mpt{11uf r..w'i.t'f"LJ,'/'i.tbpnttft 

.J. f:'iJw~wt{mJ[tp f_f'p umw•[h[W'fiiLJb tfwJp~J~»'hw'Jw'i.t 
,},.,/uufr9 r..w'bhe"/ ~h'hmpn'hw9'fwJ- Jwptubrl!• nrnznuf b'b 

fu Jb-llltt m'iJwh UIU~Uib~~b'iJ 9UI'l_Wt/tb b"fUIUIUI~bhf'p r..wlf Ul(' O'f

UIU11flt[ldl/1t'J 2..l'ht'P f!h'l-t..w'hmr J111fuue: 

5. llt"'Z"'-" h'b tl'P mbuwll"'P"'f' 6wfowe' 9w'b9J, Jhft 
'lJwJiw'l' hp~w[tnLfi!Jwb r..,uJwl'' 

6. llwr..Jw'bt{mJ b'b -6.w'bwUfwpr..wJp'it Ju•frwhpf!' 1rtb

uw~wp111p dw/uul! ptuqJ WUfUIUt~hlntf r..~~~.r WUfwmwufrtlllb mh
'l"',r uwp h l'~wpnL{tf JWd pt 

7. "dw'i.wUfwpr..wJp'i. Jwfuuhl'l! pnfuwpp'itl{nld b'b r..w'b

'l"' 9"'JPh Jwfuub pmf' tnlu/_UI'/-["{IILJ r,,ub'f11LJ9'itb["'Uf £. 9"LJ9 

m[•t{m.J "l"'.tJbhpmf. r..w'i.t'f"LJ9"L,{ ~h'bm["'hUI,'JI{wJ Jwfuu Lfr
'bb-l"L '1-b"f.jJIILd, 'ff'Uib.jJ 'flll.dtuptftnd b'itt 

8, ll.JuUfpum[' trr ,.,, P"'lt Uf111'-w'itp_[! 9"LJ9 !; mpqmJ 

ym'byfr !),'it,mt9'hhpmJ' ~b'irutttrt'iuu9tfw6 Jwfuubrfr a£.111· 

ym'hyfr l{lin..fr ~wJ u~qpfr ~bmJ'.'! ~wmwpqm.J !; Jw{uubrfr 

dnutwtfnp pw;_/uuu! !!""' utb'l_wJwubpfr ( IIL'I_'I_mfiltm'itl! 9"'"19 

!; "'l'tftnd ulw,e'itbpm[), 'l_bqwqwptfblntf r..hml.tlwl uqqpnth.tJntf. 

'fb"lfr t.w'i.t'lnt/9 r..,un'l p_pfr Jwfuul! Ufh"'.fJ !; t.wqwuwp Lfr'itfr 

r.,,.,'j,'f"L/9'1L,r Jmfuut{wJ !.. "'l'l"'h'lfr9 'l"lpu b~wJ p_pp Jut{u

ukpfr 'f"LI'utr/r'ht ll.n Ufbm,e !; U<TIIIL'f1P [WL"r r..m'it'fltLJ9hbpfr 
t:.mJ LU[H 

n. G['bbL"1 Ul[IUIIfiiLI"J'ILb'ithl'fr '""LJLWUIL'blfr JbJmfll""~ 
'itpy ~v.uf 'il'w!pfr~py ('it!t- 4-J) /uJbliiL~ut'bmhuw~ut'it LUnWI{h~ 
l""l"' J'h Jwfuubpf• '1-h"l .[!lltd l"'l"l' urb ']Wtf wubi'P uwf.J w~tqutJ 
C.wztf"'l'~"'tfr'h ,Jmf,ubt•fr t,,,Jw1, 'i.zw'b,.,~mJ b'it '""'l"tf'ult'i.brfr 
,, r,, wqJ b I' f! I 

10. Bmput.J!IIIhl.J'"-1' utb'l_utdwu[l !)utJmp, 'hm1wJ fun'ln~ 
t{tu~p hJmfiJJt'b h "'l'wdw'lJfr'h , r..wtfhLtfwJ 1~fr9 qbp9'hmJ b'b 
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mbuw~wpw[' '1f1J'wt1f11nfiJJw'b J'bJmfi:IJnt'b[! J'b~ qJurJ'burp~ 

t:.wJ'wp (A). w"/w "l'"2"'J' e'b'lt:.w'b•nr 'fpJ'~n'lr"'{JJw'b (S=Al~ 
[,_ 21'/r (.'b;_J'w'b ~npntum'bbpp J'bJnt[i/Jnt'b[! ( h=SQ2), l''b'l 

np11ul' wJ'b mbt[wJ'wubpmJ', npmbr1 2_"'['[! ;_urprl./_rnJ' t· rlw~ : 

J'w9"'19f "lw.f!p z•upriJ'ur'b "''l'l"' filJu"ff'• h·e l!'b'l'n'b•frnJ' t
( + J 'bzw'bm/_. pu~ "rwb'l l"'l'l! zwrrl1•nJ' t- rJ,uJ'w9 ,.19r 
UfW.f!f ;_wpr/J'w'b t:.ui~WilW/f IIL'['[IItfiiJIUJ'p' (-) 'bzw'bm/_t 

11, .Pw'bp "I' 2_['f Jwfuubpf! tnb'[mJ'wubpntJ' pwzfut/bl t"p'b 

J',mwqnpw"/bu , p_pp b'bzJ'w'b ~npmum'bbpp t:.w'bpwt:.wzqw~~n'b 

qntJ'wp[! o'l"'J' t:.wqwuwp lf Lf'bp O~fr: l,w'bpwt:.wzqnpb'b qnt-

J'wrblmf 2_['f b'iJ;_J'w'iJ ~ti{'IILUtn'bb1,f', J11Lf11H.f!W'blJIIL[' O'[f J'bp_ 

UU1W91_11LJ' t- w'iJ~w"/.['" J'bJmfJJIII.'iJf! (~h), II['(! ~W{'II'f t
filmJlWUI('qb[ J'f.bl_J. o,,"J- 0,5 1.1'1 

12, IJpp wb~W"/.f!" tfbJnt{JJutb(! O'[tiLJ' ~nqbfp t- 0,/J 

J'btnpf9• "'b"'J! t" wbrlwJ'wubpp t:.wzqwp~wJpb Jwfuubp'b 

nt'['[bl IIL'['LJ'm'b Jwfuuf. t_wr,lrnq, "['[! npn;_qntJ' t" t:.bmltJWL 

p w b wa/111 q' 
~h 

~q = I 

2ESQ 
Gpp ~h ~e '1/'w~_w'b t"• 'bzw'bw~rnJ' t- p_pp Jwf.,brl! J'br} 

b'b wJb wb'lwJ'wubpntJ', "[IU'b'l l"'f'l! z~n[•rfqrnJ' t" . rlwJ'ur~ 

9"' J9P . UfW.J!f zmrriJ' wb "''f'liiLfJ JWJ' P· t:.bur£.wpwp w'b~-"1-l!l! 
qbi•ur9'bbl"L 'b"',;,u,w~nq "Ibm./! t" w17- mb'[wJ'wubpp Jwfuubp[! 

uiw~wub-s'bbl ~q-p l.w1• [,_ WJ'I l_wr{rnq ~nqblw!J'bbl WJb urb~ 

7 wJ'wubpf1 .iwfuubre• ,,,.,,b'l 2,•re zwrrl1_•nJ' t- rlwJ'w9 '"l9P 

"lwJ!ft zwrrl J' urb t:.wl['"""''t '"'l'l"'fillwJ' pt 

1.'J. :.w;qw1r~wlf''b Jwf.rubrf• "''l'l'"J'f,'l t:.bu111 'bnpf.9 

"£"'2'" ,( b'b u•f. {,.'b;_J'w'b ~"1""-uw'bbl'f. J'b,)m{J l"''bl! wnw'baf.'b 

wb'lwJ' wub1,,J'. 'bpw'b!J t:.w'brrwt:.wz•fw~~n'b 'l"' J' W['{! o'lf. J'bp_ 

9"'I!J ~UIW btlfl wb~W"/.J!f. tfbJmfJJIILb(!\ ~h'· bfJb ~h'>0,5 

1L "'bm./! t" "l"'Zbl "''l'lJ'w'b bnp Jrufuuf. (~q') J'bJm{JJntb[!• 

b11p[t9 "''l'tbt t.wzrfwt'llmtf.'i, ,)wf,ubpf' "- "f'"Zbl lmrw,ew'bt_-

1"' [' U'[ntJ' wb~W"/.J!" J'bJmfJJntbf!• /)w;_qw[l~(! 2_W{'IIt'bw~1_11~J' 

t- wJ'b,ew'b, J'p'bl_l. P"l"[' o'lbf'"'J' ur'b~w"'.f!P J'bJntfill"''bl! 
,,, i'f' Lf.'bf. 0,3-0,5, f.u~ sw'bsp b'lrwqdnq' 0,5-1,0 J'bmpf!J' 
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14. O'lwJf.'b 9 w'bsf. P"L"f' wb'lwJ'wubrf. t.wzqwp~wlf.'b 
Jm/llubrr bzmbl"'9 t.bwn nrnzqmJ' t p_pf. z-rriJ'w'b ~npwqnt~ 

frlt"'~'L' ( v=mQ) l'w'bwal.mft 

J.), {;['I' 21'/' Z"'I"JJ' w'b W[•wqmfiJJnt'bl! tfrn.fp t" 1,2 

d' •lpiJ·r.9• "''I'IJ'w'b 'l"I"·"'~.'Jf. J'f.p_nsn1. 6zwqruJ' t p_rf. l.e'bz

,J',~, ~''l""""'hbt'l' J'brJm{JJ,'bl! (eum :h. U.. l';bqb[Jbqf.)t 
lj'f"'J/tb !JIUb,'lft t:.urzrfrup~f! ~uunwpbfpu b"/1HU11H~w/)wp

tfW[I I; 'I')Ll b['b.J' uf,LJ',, ... ,.,.,p[t5r ufubJ'w!f. 1r•w qpbf 

',,'IJ,l'" J!J~'bl'f. t.wJ' "'l''bLt'l' , "'b'lruJ'ruub t'f. b l'~wpmfill"' hhbpf!, 

f.m~"u"f"'l'~"'lf.'iJ /, t11.hmrrn5rws1_wJ Jwfuubrl!• br~r"f''l uf,b-

1fwtf. •/rw' P"l"f' t:.w'bqn•,'lwJfth. Jwfuubrl!• wb'l~nJ'~nubpf. 

t:.UI2,tw1,t1,,Jf.h J~nfuubre "- f•"''l"qwlthl.rf. mpwJ' ... qrJbre· br~ 

1.,,,1 "'"'"rw1f. 1rw' t.wz1.-rV 1_brp_hw~w'b "'f''IJ"'r;,.J!hbre• 

'fJP.'l rfl•t'"- wb'lwJ'wuf. bp~wpm{JJ"'bf! (l tf). rnpwJ'~nqf.Jl! 

(Ouu). eh,1t:.w'itntr 'lf.J'w'lr"'PJ"Lhf! [s ( ~ yu l f.u~ qJf.s 

'bLr.flt' t:.wzq~np~wJp'b J•u/uue ( ql /qpq) [,_ p_r/• (.'b;_J'urb ~~~
f''ILumhbr•f. J'bJrn{J Jlllb(! ( h U)t 

U.t" J'bfilmlnq llw"' ... f'1."'l r.wzqwt•~f. t:.f.J''bw~wb ,f ... ul! 

r.!•r•/•nJ' t- '"-'ll"'"w~m J': 

UmwsqwrJ /)~n'bqm 9w Jf.'b l!'b'l-l)w5ltlt{' Jwfuubl'l! J' nww-

:/nrw"'bu pwz/"q"tJ' bh euur mb'lwJ'wubpf.• um ... ,'lqntJ' bh 

hmfrr'bw~wb . /)w;_rfwt•~wJf.'b Jurf,ubp[!• npn'b9 t.frJ'wh •/[•w 
h2w'bw~rfrnJ' b'b '""'l"1.-~hbt•f. mpwJ'wqJbpf!' 

t:,, 11. lf. U.'b'll'"Jwzl.f. J'bfilmlf.· sw'b,qfr r.wz1.-r~f. 
"~'lp'b ... ftru'it J'w"l!• 'bbpwllJWL wuwp_frh w'b~w"'l!fr npn2_11LJ'f!, 

~wmwpq,uf t- 'bwfunr'l J'bfrln'ln1.· r.bu,.uqw l.zwm.J'bbp[!• w'b

't"'"'.[!'i,bl'f. qbpw!JnLJ'f! ~WUIIU['qmJ' bb !JWb!Jfr ufllbJ' ... 'IJbpfr 1.£1WI 

.'?,,J' lll'[wJf.'b 9wb!Jf! fuJ'bl"'- m'burbuw~w'b Jwfu unq ~wz· 

•/bl"'9 ~bum uu111L'l"'J' b'b, bt'bhlrrq t.p'fbt.wJfrb dwfuuf.yt U/ub~ 
rfwJf. tfpw '-t''lbi) 111Jfr'b Jwfu"l! mb'lw'lf'"'J' bh l)b~t~nqn/' ~b~ 
""'"', f.pr"- ~b'bwpn'bwstf~nJ Jwfuut If Jill u r.w'b'l"'l9'i.bpntJ' 
Ju,fuubpf! tbh qrnfuqmJ'. tfrnfuq,uf b'i. J'frwJ'b mb'lwJ'wubpfr 

t:. ... 21.1U1p~wJfr'ir · Jwfuubp[!t Unqn{'wpwp mpw.F wqJbp[! fJn'lbnLJ' 
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b'h 'bnLJk(! b. 'hwfunt"l- J'hfiln'l-m[ 'hnr/r9• 'bnt• r..wz4_wr~"'l~ 
owfuuhrJr t:.uufwr ~wUIW[""J' 9'"h9P r..mz.4_wr~l!' "'/ 11P'l,J 
u 1mz.mJ' p_r/r l.'hzJ'w'b ~"l'"wm'iJI,pJr J'ltJmftltm'il(!t llho P'"f'' 

l"''(tltw'il p_rw6.'b2f•l. wzu•wrw~ umw,'J4_bt"'- 'l-b"I.C"'"' "f'' 
mhttwJ'w~l·r"'" "lh'"J! !; 'bwfuw'IJbl wt{btft J'bJ wrwJ'w'l.)' 

P'"'l""-"'~"hbrr 

Plhulfbtr zbGI!brr ubrJ!rG ~Jnfmq Gbp: !it1,J'" .. 'l"'IP~ 
wrmw.pJr'b (4'"'l"9"'JP'b) 9"''b9Jr9 P.f'"'P"'ZI"Jrt Jnrwfi.hrJr~' 
t~w"hJrmwrw~w'i. "Jlll['"''f"''i.brJr'h 2."'-f' t:.wu9'i.bl"'- "h"lwuuu~n~ 
p'bw~b-LJr• t:.wuwrw~w~w'b, "'1"1/m'i.wphrw~w'i. 1.. .u'i.wu'i.ui 

l!=~-~~~~~~~~ T-----
h 9t01J.. 

H w'L1un 

"I"'""''J"''i. zh'i..pb[m,,f 11w,un9 ,,_J' J,'i. 'bhr.pJr'i. PJ'"""f'bbr: lit. 
t.mrltw"hJr zb'i..cl.rm J' U'""'-'lwt/'~' 9w'i.,'J lP 'i.w/muwhu4_nuJ 

p'iJwfll_lll {J JIIL'iJh O'flll"lll.J' !; f_IIJ' IILI[W tfr'i. Wf1UIU1.f!p'j, 9"'"'9" "['L 
mb'l_w~wt4_wJ ll'"'"""''j, Jnrw~'i.br/•91 tbr.pJr'i. uJ'm'l"'lJr'• 
9 w"£9 'iJwjvwmhw/_mJ' I; b['~IIL I. uufbiJr t:.wr~w'i.p zl,'i..pbrmJ 
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thr.pJr'h ll'Jm•t'ilbr'h l!"m tzuliu"~"'-P l'"'i. tJr'iinuf b'b' 
J111fbtm-m'hmlww~w'i. 1 wrmuulrw~m'b 1 t:.ml[m\p'l&r..wtJr'i. ~1111( 

,!Jrw9t'"l1 

1,br.pJr~• l.l''f "' 'lf7 ('b~. 4S) ~wqtftJuu} !; t;J.,niLJW l t:.Jr~~~~~-

IJm'i. tfw11Lf'P9' 1. 'bbrtu'by,fw'i. '""''"''lll~wz•ur1 2. u•wt_w
"'UI''"''"" t.w'i.rl"'J9• .'J. tfw'IJrumrwl"'tr'h '""'t""-"'~wz.wt•• . 4. 

''"''iJ'f'i.UI11"hb1,1 5. l.J"'-'l'u4nrm ,n,br, fJ. 2.f'wC.'bzfll pm.phf' ~""' 
nbq_L{'t/IIIUI['hh['1 7. "/"'f"/b·r: 

'ibl""'byJ'w'b /un'l_n4_w~wzwrf' Jwnmtn'-J' !; tU[IInw.pf•'i. 
yw~'S/'9 'i"'-f'l! z.b'h.pp 'bLt"'l! •ftnfuw'lrbt"'- r..m,f•urr t/Jn.p[r 
zh'b.pb[INLtf f1ummynuf h'i. 1fhf[1 ~~~~~ ,fb,} zhi•.pb[llli.J' b['~IIL 

~'h[•w'i.yJ'w'i. Jun'ln4_UII['uzmr1 "l'l! wl""w.J!pit ymityp t:,/;m 

fJWflbfJr !; tfJrmyhhl 111111(1/!b[t a/,J.pn4_: b/'fl IU['UIIUJ!ft'j, 

yw'byJr 11"" ~tllt[llo[m.p '1-l'1mJ I; fphnuf hntui""ZfuJr~• tfJrut• 

!lmJ'l! t:.hz.m !; ~wmUit•4_mJ': /•,~ ht'P b""'PwzJr'r'L . 'll"["u'J 
1/r d•itm.J'1 wl'l"i/ruJrit '1-rt/tfLJ' !; ~u,rbtmf '""'l"'{ur~wzwf'l!• 
'"!" '11.-"'.f"'-" w'br.[,llldbzm I; Ll>'i.m.J' w'b2..wmbl fm'lmfw~mw 

'!,~ . 46. P.w,rp~ltJt •fl•wg.CmG u!uUuu 

z.wp{t mb'l,,r"'"l! b. npnz dtuJ'witur~ l!it'lr.wmbl U'P J'mmw• 

J/lii(IW['IILJ' (!I tPn.pp /,_ "hJrit J'hJm.{J JWit zbit.pbpp t.f'IUJ' Ulw 

IIIUI~Uif'W['J' 111it it"/WUIUI~nt/ J'pwyNLJ'f! ~UIIfiLU['trllf bit {Ju11f w 

pJr~Jr J'Jrt, yn4_ (it~. 46 ), t:.bm"-J"'l ~hf'"'· itzwitUII/mJ' bit fun• 

'l_n4_w~wz.wp/r J'pwyJ'wit mb'l{!t {JwJ'pfr~l! [u111J'nL{JJr O'fitnL• 
{iJ I"'J' p wJ' f'"'9itmJ' b'i. fun'ln4_w~Jrit 1 [iJ wJ' PMP 111111~ 'i.w[u• 
0 f'".f '1-itbt""- n.bm[!itb filbrfiJJry J'Jr2.w'1-Jrr1 {JwJ'pfr~Jr t:.bm 
J'Jrw9'i,,._,r b'h fuaw'btm/np Jnpw~l!' npp J'p2_n4_ 111it9 bit 

~wyitmJ' pm'l_n4_w~p J,.,~"'l "'Wf'"'-f'wat.. 'fwJip~n'i.l! /,_ Jw~n'l_ 
r,,.rJ'wpw'b.[!l! wJ'pwy'bm.J' b'i. P"''ln4_w~fr"ht <i>wuJr~nitn4_ ,),.,_ 

~ntJ' bit fumzm[m~l!' ~'""f'P J'Jrl"9""- Jnl'"'~l! J'pwyitmJ' bit 
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ilhrwfl9,fw'b fumzm[w~wzwrft t.hm: ll.J'l-"lfup .rp..;9.rw'b ,_£, 
.pnL.! t.rr ,fwww~wrwrnL.![! lft eil'lr..wuu[n..!t Yw~wJ'il .r. 

zh'iJ.p£rm.f WJU ,f£fln'fm[ tfJ•w9'iJh1 ll'iJwr•w.J.nr t_/;, nrm[t:,J.·u 

w'b9J!f UI('UJ.twyptt[! lb ltwrmL w•[bLft Lft'bbl {rmiJnt[wltft mru. 

.!wy<Jp .tb~ brl'"l''lf9• Jw~ ywJLft~n'bft wnw.J.hL"'f"'-Jb u•r~ 

.rw,fttll! t.wqwuwr t :;o tftf: lfbJ zb'b.pk[""'' .lftw9nt.!j 

~wmwrnuf b'k b,.wpwzfuftfkht•ft .![1r_n9m[: 

thrw'b9.!w'b /un'ln.J.w~mzwrft mrw•fwqpttf! "I'"Z'ntf b'k. 

lt{tJ/illlt/. u•ft UIIIUitf.hlUJfiiLJ'iJ tf.wJf'~JUI'iJw/fUI'iJ JtuJuuft9: llm[n.i, 

rwpwr 'f"J>r zh'b.ehr"'-" IJI J'l- {r""lntf.wlJU12";'1'ft ''"'" "'9'' w"'A 
t.w.!wr oqmwqn1,Jn,_.r b'k 2.'$-32 tftf, .!J•t.ft'b t_w•frhrft p'hw· 

~hlf zh'ii.[JnL.f' !i0 tftf, .fhJ zb'b.IJhfnLJ' i.'J k UJtfbtft Ll\f Ulrw· 

.fw,fJ nL'iJb9n'l fln'lntf.w~'iJbrt 

'th'il.em.t u"lwn.qwJ t.rr ./Jw'bw~l! "rnzlil"'- t.w.!wr o'l· 
ww'lnrdn~...t b'b trwtwfhr• UJ'l- 'b"lwu•w~nq 'khrw'b9.!w'b fun · 

'ln.J.UI~IJIZUiff .J.rw z/,h.IJf "/IJIUif .fnm 'J.~nt'lWJf'iJ ~w.f IJIItiJip.f'i. 
f.wr~nL.f 1,0-2 U nl_ wqhif t.hn.wtf.nrmfl JUib .J.rw liUif.IJUI~ 

.J.nrnl...f h'iJ t_rUJl_IJI+UI~Uib t.w'iJqnLJ9(!J nrf! fn.f!r zbb./Jbrnuf 

~-'I..!.J.wd t p_rwtwffto• kr~"'- qh'bmft{i.krfr9 £. .!b~ .)nrw~fts 1 
(il~. 47 w )• ~rwtwfft wn.wt_ '1-r.J.wtl qk'ilwfrtft .lfrp_n9nq ilhr~ ; 
.pft'b 9w'k9'b w'bp_wwqm.t t wrww.pft'kfto• Unrw~e Jwnw1nd 1 

t 'iJhr.pftb 9Wb9(! 'fiJIIIIIJI[I~hllll.. /.,. l_('Wl_IU+f! UUint.qhfnL t.w.r Ulfl 

~rwtw4tft9 t.hum '1-r.J.wtl qh'bmftll! Jru"wlnuf t 'ilhrJJf•'il 9 ... t 9e 

ll''"l.W'f"'~w'il f.w'bqnt.J9f9 Ulbp_wmblnt. £. ll'f dwfuul! ~wrq-~ 
.J.nrhllll.. t.w.fwrt llhJ zb'h./Jbrm.! l_('Uil_UII"IJI~IUb f.tu'bqntJ9h 

w.J.bLft PUJI''l- ~wllnt9.J.wd.IJ l; m.'bl.'bm.f ('b~. 47 p)• WJ'il ~-Cf.J-
1/wd t hr~IIL -6.Jnt'lft9• nrnfl9f9 .fh~fr .J.rUI 'Jflm..f /;b <[b(rri:

t,f;.JWL '"1'""'"'"'-l'"''bhre• ftu~ J'1nw[1 ("'-'lP'l q<Jf) •Jrw' J'p,..1t 
JJ.~ fm~UJ'iJt ~r.fm'lnt. flnr.fwl zwt.UiqnrJ.fw'iJ JwJu1'iJUJ~ UIJ'J . 

+UI~Uir;,f! .frw~ t £ ~'hJJ.J.wtl. tn .. ril ... 'b9'knr .r t 'll'"'l,..'frr .lft

lmf, ftu~ t.r'l-bt.p tlw.f,u'b ... ~ ~'bfr.IJl! "ln~m . .! h'b £. ll'f t.p.t'il~

~w'b .!ouu'b ... r;,9'bn~...t t ~"'r-6. -6.Jm'l"'.J.nrm.!nq ( wn ... 'b9 lr"'
z.wfnq "''iJ9~bln'-)• nrmb'l trft i;.'bz.!UI'iJ ~nrnl.um'bht'/! fn.IJ(' b'i.: 

~('f zwrJ.fwb Jw.fUihiU~ "/UlmqmJ )fl lf1Uf_IJI1"f J/;p · 

'1-r.J.wtl filftw~'bhrl!• nrnil.[! Z"'rJn ... Je t.w'lnr'ln'-J h'k t.wz•[frl. ' 
.!bfuw'bfr'l..lft'bt flr.pw'k z-m p_n'-r t otm•uqnr<J•fn~...t, w1'b.p.m'il : 
~2 . 

pfrw~'bhrf!• t.wztf.frl . Jbfuw'bfrqJfr mmw•ftm.J.ni' ',.,i,fr.J.'bhrf! £. 

P.J.•u9mJ9P •frw 'lr.J.wJ ulw.IJ'bht''i' "'1'"''1: b'b "/"'"'"-"'·''' 
/il'frw~'illit•fr "l"'"''fw'k "'l'"''l:m{tiJmf,l! L. t.rft dw/uue :..UJ,fb,fw
mw~wb h'iJ l_('P 2_UI('tftf Ulh 111f1UI'I:ntfJ JIU<jJf'.l 

.~r·fm'lmJft'il "ll' ... ~"'P~"'Im ,r l"'J'b ~rrw•tmflJm'il J.'i, 

'l"'"l '"l''"'l"'fiJw'b t.r"'l'"'""re• nt"''ii.P [!Ulll ~UJIInt9tf.w6JJfr 
rwd-w'bt[nuf M, "r~"'- '"" pft' fill,m[n[• ,, mmppp'hwJftb ( IU'[-

JIIIUIU~ 37 }: . 

w. 

~tfWU!JVWV 
jumzmj_wf;wzwl' 

· - !Jwmwp~tfu/b 
Snpwb 

"t,~. 47 . ll[''" i'""''u~wG liwGqnLJ9P u}uhJwGbr: 

ll.nwlf''b r•J Pf t.r'"l'"fbrmJ "IUiuJJ w'b umwt9.1Jl! DL'l

'l'"t,'"J'Il9 t t.rr 2w1,J,fwil nt'l'lm.fiiJ"''bl!, ftu~ hr~l'"l''l- fu.lpft 

t.r'"l.'"fhrn,_J' '1."'-'l:'"t,bn.t 
l,b('~IUJIIL.f U (il£.wtf.nr t.rW1._1Ufur'k ('kJJ• 48 IU) UI('UlUJ-

1/r•[nLJ bt t.wJ ... aw J'k lJ.OlJS 6019-o8, nrn.J. uwt..! w'bq:UJ 

223 



Lt t_pwt"''frl.rfr f,/unki'"l t,pJ'kw~wt p'bnLpw'lrhre ( ulflJnL~ 
IIUI~ 97 )• 

1. II. f, •{"' 'it w ~"''it ('it n J' fr 'it •u LJ · e fpfr wJ'b'bwJ'bJ 

'!,~ . 48. ,V.pwlw.f.bp . 

w-pt.wtfnp, p- mnLpf'fiuuJ/•'h• 

dwfuu'b f;, tif1P 7bUf.[!liLJ' p_f1UI/.Uitfr'b tu'b{uwtfrw'b mzfuwmmJ' f; 

hp~wr Jw,fw'bw~ "- IUJ'I du.[uufr 'lbUf.p.nLJ' p_pfr 6.'bz.J'w'b l1n~ 

rnL111n'bhre "lhm.p. f; Jb~ J'hmrfrs tfrn.f!r tfr'bh'b: 

2, ~rIll t IU"'" 'l 'flU Jli L 'b li L [i1 J LU 'b~z. b J' .[! ~nt4_nLJ' f; 

p_rfr Ulj'b"ffrufr dwfr111f!1 nrfr 'fhUf.f!nLJ' f,mz.t/frtf! II~UnLJ' f; tnUI[ 

snLsJ'nL'b.[!'iJbpt 
9, !} U1"' J' U1 'it U UJ 1i f1 "'it II W f, J' Ill 'i, ~nt4_nLJ' f; f_f'P 

wJ'b'itwtfrn.f!p dwp•uf!, npp JIUJ'w'itw~ t,wz4_/•tf! UJUI[pu f; {iJnLJ~ 

[WUJph[p n/UW[W'j,.[!lil{ 9m9J' til 'j,.[!'i,bpt 

4. !l w •fr J' w 'b 4_ b r "'b u w t, J' w 'it ~li/.l{nd f; t.rfr wr'it~ 

Uffrufr WllW4_b£W'fliLJh ,}111/ullf!J tip[! pnLJLLUUJf14_nLJ' f; Op4_m f!h~ 

{tlws.f!nLJ' nt wt/htfr Jb~ J,uJ't 

5, cf: 'it n r n z. d- w fu ~~»·e frfr "'J'k"lfrufr uwfr•u'it f;, "I'P'b 

t,.,.Jw"lwmwupuuhnLJ' f; 10 U p_pp 6.'hz.J'w'b ~npnLulfll 

I( f:'iJnpnz. Uwfuufr 1! 'fb"f.[!nLJ' t_pLUJ.Wlpp UfllilnW'i,f!, WUIWtf ~ 

'iJw4_np w'i,pqhhpf! /,_ II[UIJ!'bbpf! UfUILnqmJ' b'iJ UJJ'hhwlfhi} 

wpwynL(iiJwJ'p• .s?r-twtfrfr 'hnpJ'wl Jwf"ul! "'bm.[! f; tfrn.f!p 

tfr'hfr WJ'I UUifuufrs• f:'hnrnz. dwp111p J'hJm{iJJnLhf! 'itz.4nLJ' f; 
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I I 

18 u3/dmu (5 t/~rit)• 4_hrf1~ uwt:.,fw~c· 550 tf3/d-utu (153 

t/tlpq)t 
~pJ',,qwJp'b Ufpw~mp~wJnuf 'bbplfwJ"LJ'u o'lurw'l"r44_ml. 

fd'•wtfnr ,, "'"'PPi''~~wtfl'b u•wtwft.1.p r,,,2tfwnJ'w'b uwt:.,fw'b~ 

'i,bp(!• "'Jup'b.p'b w'i•l{w'bw~w'i. Jwfuubpjr 1. uurnpp'b uwf.1fw'b· 

5,hpp t.wp•upUJ•m{rltmhf!. ltwqJ'mJ' t" 5 - 1/i: Ontpw,ew'btfntp 

U""l""'' Ufbm.p t O'fUIW'f"l'Jhl 'bu,fuwurlml{wJ uwr.Jwi.'bbpmJ' 
p_rp dwfuul! l_ wfbl II< f.wJ' Ul(ll twfuwmlwt[wJ J'bJm fi1 Jnthp9 
wtfblp ..,,,[fUIU dmfuubp u•wtwfc 9"'19 l.P IIIWfP"• pu~ wl{b

LP ,fbJ Jwfuubpp '1-bUf.p"'-.f w1i. ;_wp,ep!f '1-"'-l'" t 'lwfput 
J!pp J"'frwbpp ,fLJ mwurwhnLJ"i.bpp '1-bUf,em . .f o'lurw'fnpthJm .. .f 

b'b , WJUUfb" ~"t"-"'"' qnup~lirugtl_w~ ll.PuttuttJlbp. npn'b,e ppbt.~ 
9P9 i.bp~wJwy'bnLJ' b'b {iJ/,.wl{np £. urmppp'bwJp'b r_pwt_wfbpjr 

.fpw,qm fiiJnt'i.[!l ti'n,ep Jwplubp[! zwft[nul b'b [illt.wl{np lJ""~ 

tmfml· dw{uuJr wl{blws.f w'b 'JbUf.[!"'.r ( G.'bzm .r'bbp/r urwppb~ 

pnLfiiJw'b z.'bnp"-Jrt[) +nfuwr~Jrt ~w+nLJPl! pwsl{mJ' t h. l"L('fi 
w'bsi.m .r t urm ppft'bwJp'b ywt_w+nl{z ll.'bl{w'bw~w'b JwfuuJr £. 

uumpft'b uwt..f wi.Jr t.wpwpbpm fiiJm .. h[! t.wu'bnuf t .fpf.t_£. 1oO~p 1 

/iJ-t.wl{np 'l..Pwtwfbp[! utbm,e t ?ptfb'b wJ'b"'bu , np [ill{w~ 
9"' J!li' t.wpflmfiiJm'bc Lfl'bp t.nr•flqn'i.w~w'b, [il4_hrn4. t[bph.• 
wmppf''bwJf''b p_pwzwfbp[!' f''bt"'bu t.nppqn'bw~w'b, .UJ'bUfbu 

l;l (lb.p lt m 'l.;zw~Jr'l '1-PP.J!"'l: •(bnft'b '1-bUf.J!"' J' 2."'Pf!. Ufbur,e 
I; r.nuf' 'iihp.pl•p9 •fbpln 

J!l""tw+lspf! lfmpb[p t o'l"""'l"PJbl Jri.tUfl'" "'""l' , 
( J'p'b,~lt 40°C), wJ'i.Ufb" l;l "'"'.P. ( ,f[,'i.tb 90°C) U'''PP Jw[uu~ . 
l""P"l'"· t.wJ'"'I'• ""'"{! 'lPP Jmf""f! t_•utfrbluL 'lbUf.f!""' Uff!"'·~ 
"""5'1! "'"""l'"'""'"'·J' ,,.., Uft"'"""'"""""Ji'.9• ~'"'' "''".J! t.rhr·f. 
'1'"'1./!"uf' twmm'bp!f (wpm-Jpp9 ), 

S•fJwl /un'lntfw/fw;_wpp (~mJ' f.w;_4_wp~wJpb Jm/rlllp} 

r.,,,r,t' t.rwt_uupf. "'PUfP ( ,fwpt1w1p) e'bmpmfiiJm'i•e £. i.pw 

·fl.~ 'lPP -b.'bz.,fw'i, lf"P"'""'f! npn;_bll! ~wpl"'r fu'b'JPP b .~pw
l"UPI! Uflon.p t Jp'bp WJhUff.upi.' "f' t..w;_•/1• mn'i1p tfrn.ep Jwfu
"''/1(!• J•pl_tuhm ,fbJ Jwfuulipp ,,'j,9f/w9'fm'i, d,,(111 'i11u~ [1 2.PP 

f,.'i,z.,f•u'i, /Jnpm um'bhp[! 'P"J!P [p'bb'b: 

·~t""t""P!!. t1mrt.·lf1 1; etlnrbL emn ""ll""'"'~ s'l.p ~..,,, 
'fpw:f.ftl/P (~~. 49 )z (l•r,~MP t:.n{'pqu~m~mi. wnmi.,q.pp l{pw 
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~nluztu'lr'Jwd bit P..l'P Jtup,uhrt! ( u3Jduu.l'), pu~ "'-'l'lwAp• 

IUI1UJit9.pp ¥.!""' P..rP 6.itz•ltuit ~"f"'"mitbrl! p__rwt_w•pnuf ( Jbu: 

rhrru/)t 

.s!rmtu.•pp ,1/;p_ f.'i1z.twit ~"l"''-"ml! "f"Z"-""' I; t>h~nl.t" 
pmitwdl,mJ. 
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S-e' 'll""l"'"-'P 'll',r"''lrmfi/Jm.ite (l!'"" "''1Jmnwl1 37 -p), 

Q-v p_ro.u t"''"" J"'P"'l!' 
Swrp!tr 111 f"'.r,..'IJP (IJ"'LPPrM 'lr"'l"''Pbrfo r.w.ttur 

'IJ'/""' 1; (h =="SQ2
) 'lPJi!, "rP •/rm itz.Jn..t hit ~n4J"'l r.rw

l"''PP (lmJLm~nrhtfo tunwtJht"''l"'Jit t. it4"''l"''l"'-lit J"'itrw
plmit.ju.Jm{IJ"'it uwt>Jwitithrl!' ll.ntut/bt~n'lmlit {1111 /l"'~nrhtfo 
UIUt:.tftuitit U1fiiiU1r:,UIJtnt/IIL,f I; 11. IJ:Jmj, ",,, Ulllnrpit IIUJr.

Jwitf!' P. l]Jm[. 'lf'"'lwtfrhrp P..I'P Jwpwhrp l,.,PJ"'it ~h~nbrit 
l!itftmuf bit ,.,1'1 'lJbrfo JPp_L..t 9-rwf/>p~p o'litmfllu.Jp f.r"'

l""PP .twr~mit ~wrhtfo t eitmrht r.t.mt.lwt ''"''"~' ~"'z"-,.,r~ ... -
Jfo'it ,..,. ... ,/htm'lmlit Jwfuup JbJn~frllm.ite ( u3fdwu} mh'l"''ll!l'-

''""' I; ""I'P'l"~""'tmit wnwit9JJP .Jrw' "l'"'b'lP9 pu.rl.l'"'91 mJ 
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I; "''l'l"'t:.w/"'9 'IPJ' Jpit1_£ lJ. 'IJ/r .\bw t."'"''fbll!' 11.1'1 11/u.np,'J 

"'l l!it~uu) 'll'"'lo.utfr/r Jwr~wit llpw•{wf""I'P ithrltwi"'Y'{"'l "1"'
t,,,itp_ithrpitt 

"'"'l"'{u.~wzwrfr .Jrw mb'l'"'lt"{mJ 'li'Uit ""l""{ ~~~it9 , .. J 

p_rp JJwitw~l! "l'"Zbl"'- .\.u.twr• Ufh"'JJ I; t{br9'i.Ll (tf•("'9"'l9P 
t(rwJp 9m9J,nit.J'l! d"'Jw'bm~~~~zrp_u.'bfr (J·.,.,f,(m, "!"["'• ~~~.r
"1!'1"') "~'IP"'-,f "'- qbi'P.."',r b ,.."!.,.. r,,<;.bl Jh~f! ,fJIIwpyt IJ,_9_ 
Jm.'b.p[! •/hry'bhl"'- r,,..,r,..r t.r~»l"''PhJ'P .JLr[r'b ,fwum.t' [tfq~n-

9,.J9fr •[r~n '1-r.Jm.t I; 6 "lwJJ: J?r"'lwtfrfr 1S- 40 tl'tf ~"'lPfl-
1'1' 'lb"'JJm . .r J/;J Z/'2."'-;."''IJ/r JIILf'UIJJu''bll"~l' Jw'b1, pwrltuit
,fm'bJJ 9m·J9 I; llltu[pu 0,001 tl'3 (Jb/1 tfrrnl•), 50-8 () tft(' 

~wtf•prp 'lbUf.p"L.t' 0,0 t tf·1 
( 10 lPwr), pu~ .100- 300 t.l'u 

11wtfrfii•P '1-h"'.J.~"'"' o, t u3 (1oo 1pw1.), 

.P..rfr i.'bz.t wit ,,,,,,( IIIII itt. l'P J bJm.(tf l"'-itf! [J "'-ll"'"'l!l'

"nt" I; pLw,[nr l/'"'l"'PkrmJ' Jp'bJ.I'- 2 u, pul1 ""'trpp'bw

Jf•'b 2r"' 1,..,pk I'"' .t' Jp'b 1t.. .1 - 1.5 tl', -~r"' l"''""re 'P" 1,a,,,1.!1-
,,m.r b';, 16 J(tlit. 6.'bz.t w'b mm~, pu~ t•m'iu[nrwiJm'b f.'i,zm J I! 
"ib"'JJ I; [p'bp •lfr'btl.. 10 J{tf'bnl"f'lnt 

l/hitJJhrp 'bbr.J?Pit 2./',r".,I"'JP'b ,lJ"''i.Yl!• P'"f!P 'bhl'"''by
J'w'b F"'l"'["'~"'Z"'f'P9 It 2./'UIJ.IIItf.uu~tu'b f.w'b'l"~J9P.9• ltwqJ

•{tuJ I; ""I'P'I"itw~"''b "- m'l'lwa/,'1 '""'l"'l"''I"'Z"'I'bi'P9: .;,_ 

f'P'l"'b"'~"''b Jw'lP""'I'"'I"'JP'b '""'l"'("'ll"'?"'l'it wit!/ t ~w.'J'["',f 
lf'W}_w•pwll"'it t:.w'bqu~J9['9 r,1;,,, ,fbJ JwuwJ/1 'b/1111 'lwJp'b 

~w.r "'nwp_Jr'b r.wJ•~m.r, U "''lP"ml'"'lwJpit '""'l"'l"''lwz wf'p r..b111 

J'pwit mJ b'b "'·'l'l,..a,P'I [11 "'l".J"'IIwzw rb rl! (II"' 'b'l 'b wl1'b!,1,1!), 
"f'"bJJ 'l"'l'l! pn{uw'J('IIL,r M, 'bht•JJhpy •[hrl...' Jfo'btl.. P"l"l' 
""rwiJ'bhrl!• uw'bpwwpw"wit "l"'l'"''lw'bb1,e: lf"''b'l'b"'~P 'bb1,

.I/,.P ,r w um ,r '11'1 m.J I; pw"J wit q h'bm p l' ltwitq'b will! 9"'it,gp 9 

w'bp_wmbl"'- £. Jpw9'bh[nL t:,UI.twr, pu~ 'brwitp9 qbplt 
7

w

U1tup~,f IUb Jn ('Ill~ ~,..,f /u91JUb' lfru'bq'b"'/fp ,f Pp_fr P."L{'[! '1"'

lllwriJbl"'- r.w.r.up: Grph.tit ,r,,'IP""'I'"'l"'JP'b P"''l"'lw~"'Z"'I'I! 
urwr.Jnt,f I; Muz'bwt:.wr''l"'-"· "'!'I 'lb"'J!"LI' "'l'b Ufb"'.p I; "1"'2111-
"fWitbl uw,.bl"'-9• "{bm.p I; itll"'UJP m'bL'btul• "I' [unr[nqm~m-
2.""f'P tuw.jbl"'· '1-b"'./J'",f P.."Lf[! 1/UI('"'l I; [91/_hl zh'b.ftp Jbp_t 

I'P f.'b;_m ,r [! wi''""'JJPit ywit9p Jbp__ 'P"JJI' I; Lf.'bmJ 1... 
''-rn .t. ~ c ,r ' 

L: L.l' ...,WUIIIIL 1/_urpit l)tuf'f/b(lf!• zbit./Jp .Jbr[•it ,fiUUIR,f 
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Pw~WJ/o'& £1'"'1'"'2• 
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l~ 'I j n ~ u u1 ~ 39 

19 

13 

13 

13- 19 

1/b.) ;_b'b.pb(IIILif /t WfiiiUitf('Wfftu'b ahn'i/w(I~IIL[fiJIILb'bb[IIIIJ' 

r.rJ'nuzu•Jfr'ii 'bbr.pft'b yw'byp r..wz1.wr•~wJp'b J-fuue ~wrbtl• t
nrnzbl, bl'bbln1. UfW('W'fW'bhtrr (tlr/_[19 ~wJ' t.rfr 11UfW1LJ'Iu'b 

.ptu'btu~pyz 'fiUf1WlfiU'bi.rr u•/r Jwfuul'{'f! pbtrqwJ h'b UUIJIIL

UIU~ 40-mJ'z 

II. 'l J _n L u w ~ .tO 

I 
I 

-------------+---------------~-----

/i!pwP"'tJuh Jnpw~ 

{4wqwpw'& 

{4 "'9'1 w'& "'"'2"' 

111"'1/"nwJfr'& P"'l! 

0.2 

0,07 

0.2 

o. 1 

0, 30 

0,14 

0 .035 

0,4 

foJ'm'bwlm/ "l"'l'w'fw'bbl'f (''1,'1-r.,,_;,'bm I' {tl{tr/_(!, "fmzm J' b'& 

tfpwrlwJ'rn'bw~ 'l"rJmz "lwl''"'lw'bbrfo (iJJufl!, "I'(' J',wwr/_nrw

"lbu ~wrhtft t- "rnzht l!'b'l-f.w'b,,_r f:l4_py .Jlw"w~"'-"P •urJ'wur 

f.w'bblnr/z IJ./u"lbu, "['p'biu~, - bftlb Uftu('w'lw'i,J,rft l!"j,'lf.,w'bmp 

ft1Ml! 9 (;-, w"lw J'pmrl-wJ'w'bw~ '1"1'""'1 "lwt•w'fw'bbrfr ftlfrr/l! 

tnfo'bp' N={ 9=31 lnmznq•.u~wzu'l'f r..wz1.wtr~wtft'b Jwfuue 

"l'"lbl"L t.mJ'wp J'[uurl-wJ'w'bwfl 'f"l'i)"'l UfW(''"'fw'bbi'P f'ft1.l! 

"fbUIJ! I; ftwqJ' IU"fWUI~b~ f.wJ' W"fWINtuUfuw'iJ "IW('WlfiU/f 

Jw/uup r/_rw: 

~f'P OfW~tu'b UUftullJ' u/b .pw'bw~ll (Q" "('•) tlf'll2_bfnL r..w

JUI(' UUftullntz'bbrr flr1.1! "fblnJ! t- ptu'f_lftuUftulll~b~ O('Wf[tu'b 

"'"fwnJ'w'b 'bnr.t-tbrnrf.t 
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1.wzqwp~wJfr'b wtLwqblw'fnLJ'b 4.•uu•~Jw'itw~w'b rlw/uul!. 

f!.Urn 0. lJ.. ~nLtmfr'bfr' Q1,..1'1'.=0,347 v'O·r· t! tJplj• 
nprnh•t' Q op.·f!.' p_rfr opw~w'b UUfuttLJ'ut'b .put'bw~f!. d';1/o[ll 

Lbp.pfr'b t_rJ'm7_wJfr'b ywityfr t:,..,2,Jwt'~l!. ~wuttut'bl"'· .;.,. 

J'wr ~ut'lJ'quLJ' t yw'byfr t:.wzqwp~wtfr'b ,{,Jufm'b, ,'Jw'byf!. p•u· 

Jw'bqmJ' t wtLwtd.fr'b t:.wzr/wr~wlfr'& mb'lwJ'wubpfr• "ftU'b'l 

t.rfr r!wfr•uf!. tfr lfrnfrufmJ': fJw.rw.pw'btJ"'I' t:.wz•/wt•~wlfr"i, mb· 

'l.wJ'wufr t:.wJ',ur ntmz'[nLJ' t t:.wz4.wr~wtfr'b Jm{uul!. £. ""'I"' 
frttt'l.nqw~fr rnrwJwqfrr!f!.\ f!.'b'IIIL'bhtn4. 2_('" 2_UI[HfJ'ut'it W[IW• 

,mp1mtl!. 1-1,5 uf•lplp tJ.1tmt.b,t. "r"z,..r l.'b ufr 6.t2.rw~ 
~npnLumbbpf! wnw'itd.fr'b urh'lmJ'mttbp"LJ': (;bb.p/• wJ'bbwt,b. 

nwqnp £. pwfd.f' UfW[IIU'fWJfr'iJ (b~ • .J.j) f_f"'" wllfwt:.nr/Ll"'· 'iJf!• 
"fWUIUI~nq l(IJ'IIti[UIJfr'b Wf1UIUI.J!fr'it !JUtb!JIItlf, zbb.f.tfr J'nm 

"fbrn,p t tfr'bfr t:.lrrnlt JWL wbt.r•ml bzm w'lww f.'b2,,.J'f!' 

H.t~•·-ht''"'l· + htr· f hhr+· + h .. 't · + h~, ...... • 
nptnU'l\ h,h,'t· •[I wJ'b'iJmpwrJ.r Jnrmftfr ( "futf'UI'f111Jfr) J. wr• 

mw.J!frb 2.rJ'm'l"'Jfr'b /ttn7_nr/mltfr mh7_w'II'J'w'b mb

'l"'J' t:.n'lfr J'w~brlrufr 'bfrzbrfr urwrplrpmfiltmb'b t. 
hll'·-l!.' p_rwttu+fr ufr 6.'uzJ'w'u ~nrmumf!, 
h•,vl!.' t.rfr 6.'bzd'w'b bp~wJ'bw~w'b ~nrmumf! 'ubp.pfrb 

uJ'nt7_UIJfrb ywbymJ', tuprnw,pfr'iJ !JUib!Jfr!J J'fr'bt£. 

wJ'bbwt.bnwqnp Jnrw~l!. ( "fWf'UI'ftub ), 

h.,,,.-[!' t.rfr l.'bzJ'w'b mb'lw~u,'b ~npnwm'b l!.'b'lm'bqnLJ' 

t t:.wqwuwr bp~wl'bw~wb ~npmum'bbpfr 10-15°k fr'ut 

S?rfr l."i,zJ'w'b ~nrm11m'bbpfr qn.d'wpf!. ~Lfr'bfr' h=htr·+ , 

+h'rt· + h .. •t ·' 
h.,,,.,.l' l_f'fr IU'l_UIIn l.'bznurb t wJ'/,bwpwpJ.f' £. wJ'b- . 

bwt:.bnwqnp U[Wf'W'f"'lfr J' nm' 1-4 tf: 

b[il/, WfUIUI,P/rb yw'IJymJ' bbznLJ'f!. UfUit:,UJ'iJ2_4_turJfry lfrn,pp 

t", bwfuw'lr!qmJ' t" Uf"J'"IwJfr'b mb'ltu~wJut'b.J!t 

bhp.efr'iJ t:.w~wl:,p'fbt:.WJfr'iJ lf'J'nL'lhbpf! ~WnnL!JIILJ' bb J'brJ 

zhb,phpnLJ't ~ut'b,'iJw~"i,bpfr 4.rw t:.wutw~fr!J 1,35 U pwrJ.pnL- . 

fiiJwb qpw '1r4.m.J' bi, t:.p'fbt.wJfrb Jnpw~'bbp, npn'by J'bf . 

~nJ' Uflb~urfr J'bp_ J'm'bmJ' /r"i, qb'bmfrl' 50 tftf I. ~wbhfJUI 

2l"''b'l 50 tftf mputd'wq~nq nL 10-20 tf bp~tupm[iiJwJ'p• 

~32 

Zlw'iJqfr Jwu•frb 'Jf'411LJ' t- J'bmw'lJW .JWJf'WUfW'iJw~, npmb'lfr!J 

r_mpf!. 'fnLpu t J''l.tf.tuJ J'bJ wpwqmfJiwJp. Jb~ Jnp,;,~fr 
ow/rtue e"''1"'~""J' b'u. "'".PI' z6it,pbrmJ'' 2 ,5 LNrtt· IIU~ 
,(LJ zbb,pbpmJ' ;j tftlpl}t 

L/,p.JJfrb 2_ftdnLt[WJ[tb !JW'IJ!Jfr ~IUILnt yJw~ t:.wtftup zb'b,pfr!J 

'fnL["' oqurwqnrJuuf L'u l_nLqrn'bh, wupnybJbitm/w {un'lnqw~

itbt' (S0-100 uu mpwJw'lanq), f•u~ zh'b.pfr 'bbpumJ' "!"'1.
"i"'"'b .'1/r~~w"/wurwJ fun'lntf.w~~hp ( 13-100 tf1f mptu.fw

'l'lmf)• ~"t'fr'lnitm~m'b '""'l"t/.wl1'bLt'l! 'll"fmJ' b'b 0,002-- 0,00i; 

{Jh.f!"' {J JWJ'f'' "f'"IL"'zl' ru'bt.tw•rfl>zmm ftlt•"b 'fb"l..f!"uf t:.'irw

pw•/"1' Lfr'itfr 'f'""'"'I'~Ll' 1Unrtn4_tu~'bbpf!. Jpwy'bblnL It bJm'lw~ 
•/npnr . .t'ubp mwlrrL t:.wJ LU(' oqmwqnpJnLJ b'b !."' 'fnLbb ~wJ' 

"1."'1"/.wurb d.b.wq"l' Jwubl' • nrn'u,p ~~~ttf.mJ b'b tffrmfr'bq'bbpt 

U.GilluG.,unt'u li Uilpu G 2hfi~hpjt !ib-r~rfi !f1t1'nL'l. Gb-p: ll.'bwu

itw•'l"'r.w~w'b zL'b.[!/'1"" J JbJ- ,pwbtu~nL(tlJutdp p_mr t Ufi#Wn
,,,,, wbmumb'bhpfr'b !.l'bln<, ~bp "lwmpwumlrtnL , ~w{lfr b WJl 

wJ'w'it'uLt' L4.w'bwlnL, zb'b.plrp[! lfL dllnLpbbpf! J'w,ppb[nL t:.wJ'wrll 

fJ.'bmubwU[wt.w~w'b lpbpJ', .. 'iJbpfr p_pwdwmw~wpw[•mJf!. 

2_pJrn7_~JLt•fr dft"9"4. ~wmwpqtrLJ t brlr.f! b'lw'bw~nq. 1) fun

'ln4.w~'bbrm4. p_mpf!. phrmJ' b'b f/>bpJutJfr pw~l!' nrmb'l 

'fbnLJ hb Jnpw~ £. rnwzrnbp• WbUJumb'bbpf! f_nLf'f!. O'fLnUI'fnp

JmJ b'b 'ff'UnLJ• 2) frtn'l.n4.w~'bbpnq 2_nLf'f!. pbpmJ b'b zb'i.tJ'fr 

'bbpu[!, npmb'l '1'bmJ' bi, Jnpw~ £. mwzmbp, 3) zb'b.f!fr 'bb;:

mnJ ~wnnLymJ b'b 'ubp.efr'b p_pJ'm'lwJph yw'by £. 2."'1'1! t:.wuy

'iunJ' I"'I'W.[!Wbl.JtrLp w'bwutn'bfr'bt J?pfr w'bfuwlfrwb Jwmw~w

[•wpntJ[! t.'bwpwqnp t frpw~w'bwy'bb[ J'frwJ'b 'bbp,pfr'b p_rJnL

'lwJfr'b ywbyfr ~wn.myJwb 'fbU[,p•nJ', hpp w'bwum'b'i.bpf!. l"'l'f!. 

/uJm .. J' b"i, w'bt:.rwJb2.m ,pw'bw~nt(iiJwJ'P.. £. yw'b~wywJ rfwJ'w

bw~: Pwyfr 'fpw'bfry, qwpw~frl.. t:.fr4.w'i:i'1nL{IJmbbbp[! r_pfr Jfr

r_nynq t_h'b mwpwJqmJ, t:.bzmwbttLd t ullfwuwp~n7.'bbpfr wz

fuwmw'b,pf!• pwrd.pw'bmJ' t' bpw'ity w2.fuurutw'b,pp wputw'lpn

'Lw~wbmfJJ"Lbf!., wt/.blw'bmJ t wbwumb'bbpfr ~w{JbwutqiiL
{JJuL"it[!• JfrwJwJwitwfl 'b"l.w"mwqnp U[LUJdUibbbp b'b umh'I.J

t{nLJ' WbWuiiLbbbpfr 1 zh'b.f!brfr uw'bfrrnwpw~w'iJ qp6.U1~f!. pwpb
tw4.bfttL t:.wJ'wpt 

Lbt'.Pfr'b r_pJm 'l.WJfrb yw'byf! { 'bq. 50) ltw'lJ'qwJ t' t:.b-
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lnhjut[ lnUif'f'bf'P9\ 'iJb{11Ub9J'w'iJ "1111[171/UI~WZWf' (1), J'w'f~U• 
mrwlwJp'b funttm/.w~Uizwr ( 2), l..J"Ltfwtf.npnLJ"bbp ( 3 )• PUI.IJbr 

{ 4) b. P..f' wpwz{uftt t..mpJ' wl'w'b.e'hhp ( uu/mnJ',.m [uJ'n9'bb[ 

( 5 ), Jnp w~'bbp )z Lb[•Uib9J' ,.'j, fumtnt/.w~"'ZWf'f! ~wnm9t/_nLJ' 
50-75 UU Ulf'WJ'w'fpJ t1Lbh911'J lnL'flllbb, utupn,'JbJ'b'iJmJt 

~wJ' Uf.ll'lUf.WUib fun'lntf.w~'itbt'P9' 
ll.'iJwubWUf.Uit:,W~W'iJ ;_£'iJ.ebf'(! P._lll[l(! ~W[In'J h'iJ UUitUbtU. 

p'bw~wt/.wwp p_rJ'uulwJfr'it 9w'it9p9 ~wJ' m.'bb'i"ul fr'b.e'bm.pmli 

I 

'bq. 50. l!n~m!ingp GhJ•ppG )lpdnLIJU•JI•G gwGgp uJuhdwG: 

• p_pJ' nul: ll.ruup_f'b '1b"'..em J' 'bbptu'itoJ' tub fun'lnt/.w~tuztur f! 

J'fuu9tf.mJ' t- p_pJ'nul'"Jfr'b fun'lnt/."'~"'zwrfr t..bm, fru~ br~rnr'1 
'fbUf..IJIILJ' 2_11Lf'f! Wl[f'/11tf'fr9 p£, ,tf.mJ' t- IUbtuUbUIUf_UI/:,tu

~W'l, ;_i.'b./J \ pb.fJbW~nU ~bpUf.nt/. ( hfi/-b IUf[(!JIILf'f! f'Wf'af' t- zbb• 

-I'P9) ~wJ' ,f'ltf."'J' I; Uf.nJ'"'bl'f' tlfrp_n!Jnt/. ( h[iJb w'JpJn<rf! 

'fm'itt/_tiLJ' t- zh'it.efr9 owJ )1 
l,bp.pfrb 2_f'J'IIL'JLUJfr'iJ 9wb9(! ~UI(In'J t- fpbbf +UI~IIL'JUI• 

Jfr'b, bpp J'w'fpumpUI[UIJfr'b fzw'lnt/.w~wzwrf! ~wqJ't/_wJ I; hp~nt 

l..Jm'lwt/.ni"''J''bhl'fr9 It O'JutJfr'b, bpp ~wqJ'qwJ t- J'blf_ ~wJ' 

hp~m o•thrfr!J' O'lwlfr'b 9UI'b9bf'f! •Jrw~m'lwlfr'b 9w'b9brfr t:.LU
,fbJ'wmm {JJwJ' f' lUilutt/.btm.fJJmh_'iJhr . IILhf<ht u LU'ffrumptU[tUjpb 

fzm'l"Yfll~wzwl'l! ~wrbtfr t- ww'bbt t.wutw~nt/_ ( uumpfr'b '1wuw• 

tf.npmJ'), J'ump'ilbpfr tf.rwtnt/. ( J'f_r2_/_r'b '1"'uwt/.n[•mJ') t:.www~/t 
0,6-0,7 tf pwrar,LfiiJw'b afrw• iL w'bwum'iJ'bht•P ~hpltnaf' t:. .. 

mtU~fr9 1 ,6-1, 7 1.1' P"'ra1,mfJ Jw'b .;1.w ( qbpfr'b '1wu•m/nrn•J' 

•/,bl'P..f•'h 'lb"uunJ' J'I,J ,pw'bw~n<fiJwJ'p whUIWrtwblmfil t' "''' 
t:.w'ilp_t/.nttf: 

U w'lpumpw[utJfr'il fun'lnt/.w~wzwrf! ~umm9mJ' b'iJ 25-, 

1.ftf urpwJ'w'lpJ m'bb9"'l "'"'l"'wmb {un'l.nt/_w~'ilbpp9t lJ.t/_m 

234 

J'wm /uJ'n9'ithre J'w'fpumrwlwJp'il fun'lnt/.w~wzwrp t:.lu11 J'pwg• 

'btJLJ' b'b l..t"''Lw'inrn•J"i.brp J'frp_n9ntf.' {JwJ'pM'b6rJr o'l'ilnt

[rlJ•uJ'p ('b~. 51): ll.Ju '1-b"'..IJ"<J' fun'lnt/.w~wzwr/t tf.rw w'bntJ' 

b'it 1 utf mr•uJ',., .. ," ,.'iJ9.ebrt 'Intf.-'im9"i.bpmJ' l..tm'lwtf.n

,,.J''itbre ~tuntrtgntJ' b'iJ 25 UU 1np1UJ'IU'fJntf. Uf.II'JUf.Wtnb fun• 

'lnt/.w~'ilbrfr9' 2 ,2 u t:.bn,.t/.nr"'-fiJJw'il t/.rw: Upwo./tub urh'lmJ' 

'bq. 51. U.~mnJwm Judn!J~ d~wgdwG uluhdw: 

LUb2pw'b9MnLfiiJ•nbb LUUf.w~mJbtnt bUf.LUurw~nt/. [iJwJ' pp~fr iL 

/t.tn'[ni/LUfffr J'fr2_/, 'fptf.mJ' t- n£Uifrbb J'i'p_"''fPf'' "f'P ~bftmpn• 
~~"'~"'b J'wuntJ' wb9.[! t' "'f''/.nttft 

l,bp~WJnLJ'u {unznp b'Jl_bpwt/.np Ul'iJwunt'iJhbpfr'iJ ?_f'b[nt 

f,,.J'wr o'lu'w'lnrdnul b'iJ 'l""'w'ilw~u•tf.nr ~wpn<Jr"af. 'fll.-2 
"- 'lll.-1 J'wr~wJp wt/_mnJ'wm [uJ'n9'bbrf! ('iJ~. 52), upn'ii.J! 

~wqJ' t/_tU.J h'iJ hnwpwz/uMfr9 ( np[! bp~nt ~"'lJ'bpntJ' J'pw'i111LJ' 

I; {Jw,brfr t:,[;,,, Jru~ J'fr ~n'lJ'mJ'' l..tnL'lwtf.npJ'"'b t:.bm), ./b~ 

~wJ' hp~IIL (/wubl'P9• ~"'PnLJf'P9 1.. 1Jw~p91 lJ.1u ~wttnt9qwJ
.J!P wt/_mnJ'wm fuJ'no'bbpp [iJhpntfiJJntft'b WJft t. nr 'l""'wftwte 

"ntm t- rftw'ilmJ', ~w•[m<Jf'P nburfr'iib J'pp_w'f/t{'t!. dwttf.n<"._ t• 
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u.u/mttdi.UUJ fudtt!Jf! ~b'[UJttUJI,tJLd t-1 nrn4_t.fnniL trfr t.bni.U!Jdi.U'b 

t.u,rJ'wrw'b.[! l~"'' "ibm.[! t" t.w6wfrtw~/r JwJ!l'bl filwuc IL ~w~ 
+nLJfl! Uf.wt.bl uwrJ!P'b 4_[r6.w~nLJz ll.qutnJ'wu• p1Jna'bhrfr 

'bnrJ'LUf wzfuwutw'bJ!'iJ UJUf.UI'.nqb[ttL 'iJUf.LUUli.U~tJI~ UJ'l_I.UIIf {..'i.J;_nuff! 

'hrw J'nm Uf.b"'J! t 1p'bp 1-5 J'bwrp uw~J'w'h'bbrnLJ'z 
tw1w.t ~b'h'Jw'hp'hbrfr wbuw~p'h, wqmnJ'wm fu.!ny'hbrl! 

7-'hnLJ' b'b 30-60 uu P"'ra.r"' p 1m'b 4.t'w' 

lJ.'hwu'b"'Uf.u't.w~w'h zb'bJ!brnuf "'"'fPbr ~wrpJ!'bbl'P t.w~ . 
Jwr f."Lf aJbry'bb[nL 'b"lu.tmw~nq 20-25 u t.bnwrJ.nrnLfiiJw'b, 

1,1 u pwra.rmfdJw'b </ru.t 7-'bnLJ' b'h lrwpu.t2P'Pl tlnrw~'bbrt 

~,brJ!fr'b lr.!nuz'bbrfr ~wrl"'r mwrrbt'P!! b'h pwJ!Lre• "f"'bJ! 

'ff'fnuf b'b ab'l'hwt.wr~nLJ' ~wtf zb'b.[!p!J '1-nl f"' PwJ!br'b Olf

tiii.U'fnrtlnuf L'b lrfr Ufwzw[• '""'''ldblnL, ,'Jm'byp ,fbp_ 'bnrJ''"l 

(;.'b;_nLJ' w"fiu~mfblnL I. ~ufnw'h [!'b{ii"'!JJ!""f 'l.fP f.hr.!wttutp6.m'bf!. 

pwrApwy'bblnL 'bUfwuttu~m/t PwJ!hrl!. Ufwmrwumm.J' b'b 

J'/nnw'lfr9 ~wJ t/•wJ"'P9' Jwr[wt'i, f!.~''fttL'hm. J' b'h >.wqwuwr 

or•u~w'b ,.,,,,"'" .50-100°/o-p'b: llnqw'hn,'J'bhrnuf umfnrwptur 

'U"f"' rf t 1 lfwtf 2 pwJ!, !J-5 tf3 f!.'b'l-t,,/'ilnr r Jw'f'"l"'f' flr

"'b"Cf.P pu.t.pLrfr rfpp_p i"' ff!. J.llu.tiiJ.P• 'I-f"" 'h.[! Mu/bur>.u.tr~mJ' 
tfb}(IILUW!J'iJm. J' h'iJ 1 I.UiliUIJUII.UfJ" 1f1U {ifn'['bnt tf b'i.J w'iJ!JJ!h f \ 

w'bu.tu'bwhn!Jp UIIUJ! 0'1-f! t[hrfL fl"'fAptu'bwlnL /, p_nLf(! fltUIJ!UI!J• 

'i.J;1nL t.wJ'wr: ~~brw'hyJ'u.t'i. '""'l"'l"'~wzwrc p_mrf!. mb'lw•frn~ 
{ttnuf t J'p'i.[IL pw.[!b['l!• nrurli'[P!J >.num.J t" 'i.bp.[!p'i. !JUih!Jp J'l.2_1 

ll.'i.wu'i.u.tUfUit,I.Uf/w'iJ zb'itJ!bfp 2_fd11Lilu.tJp'iJ !JUI'iJ!Jhrp f.wz
t/wr~/r f!hPUI!JJ!IILd ft(rnz.mJ' b'i. /un'[tt</UJ~hbrfr UlfWdw'fJhrf!• 

2.rfr -6.'itzJ'w'b ~nrmum'bbrl!• 6.'i.zJ'u.~'i. JbJnL(rltnL'b'itbrf!. zb'i.J![' 

tfnm, P'"J!hrc mbtlUI'IrblnL pu.~ra.pm p ,,_';,1! , '1-rm'bs tlwqwl'b 

ttL l_u.t+Lrf! /, w'h~ruuJb;_mnLfdJw'b '1-/'UfJ!nLJ' f!.'iJUifttLd b'i.J "fnJ'
Uf/1'fP "'PUff! IL J wr~w'i.t 

'ibfJ!p'i. p_rJ'JIL'[u.tJp'i. !JUI'i.J!Jp t,P'l-fwqlp~u.t~ut'b f.wz.rJ.u.tf~f!. 
~u.tmwrbLnL 'bUJwutw~"'l ~wrb1p t e'b'f"L'ith1, "I' o'lw/Jr'i. 9u.~'hsf!. 
~u.~qJ'4_wJ t- wnu.~'i.Ap'it +w~m'lfr'itbrfr9• nrn'i.J! pu.ufu.t'bqmJ' b"b 

•unw'i.Ap'b f.wz.4_wr~u.~lfr'b wb'lwJwubrfr' ll[ub.!wJ[• •/r"' ml:r~ 

'l'"'l-rbL"'l P"L"r u.~r[urn,r,,, fu.!n9'hbrl!.• Uf.wrq4_rnJ t JnLrw~ 
.pw'buttLf UJb'[tUJ' wup f/tt'l_tfp!J UUf.UIUUI(t~r[tttl I.Ut/tnnd UJifl 
,,,j' na'i.brfr [il pi{[!.l 

lJ.'i.Juu'i.WUf.u.tf.W~UJ'iJ zb'i.J! f_IILf dtrurbs'i.n'[ /utt'[ttr[I.U~UJzu.t

r/r mpwJ U11fptlf!. "'b"'J! t nrnz.bl' bl'i.bln4. UfUit.u.t'bp_q "'l Jwfu~ 
"P9• lrP -6.'bz.! UJ'i. ~, rnLIIUI'i.brfr J/u)nL[il ,, 'i.p 9 IL P"''l""I.U~I.U~ 
zwrfr u~qpttLd' 2_fd ftL'[UIJfr'b !JI.U'i.!Jnt.d ( nrmb'I_P!f 'bu.tfrJUJUJbu

r[u.tJ t l"'f rJ.hrs'bhL) b'lwJ u.~qww -6.'i.znLJp9, b(rlh u.~nurb'l 
P..fp Ullf.UJUI b'bztrLd (!. "'"J!f t 1 pu~ /un'[nqut~U12,Uifp br~Uifnl-
fiiJm'bf!. JbtJ, f."Lff!. ~wr"'l t P"l"f"'lP'i. tf.u.tu'i.bl ~wJ' +"J!f 
,ew'bw~mfiiJwJ'p f.wu'bbl' lun'lnqw~wzwrfr wrw.!w'fptlf!. JbJu.~s
'i.blnq -6.'i.z.!w'i. ~nrm. uw'i.hre ~wrblfr t Uf.w~wubs'i.hl' &b'b,ep 

J,,, P"''l"rJ.w~wzwrfr Jb2. -6.'i.znr.!e UJh"'J! t Lfr'bp wJ'bJ!u.~'b, 
"r pu.~,ebrfr Jbp_ lm.r l!!'lP• fru~ pwJ!br ufr'i.blnL 'lb"'J!"'J 
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wJMunC.bn.uuJnr uwpwz/uPt Jnpw~p t1wJ' uo[wmiwm p•Jn-

9p J'nur WUfwC.m/_a/_p wqwur {i.'kzmJ'' 1,0 uz 1Jwurwpl[m6 l'.wz

"-""t'~'iJhp[! 9"'·19 b'iJ mWLP"' np wqu•ur {f.'iJ;_nuf[! 2_b'iJ.pp J'nur 

Ufbur.p t L/l'kp nt Ufwll""' 4,0-!'J,O tf, flmpm.pu•'iJumr 2_h'iJ.pp 

l'.wJ'wp w1'iJ Uflwr.p t "P"2.4.P• bt'khlnl[ w'iJwum.'iJ'iJhpp 'llP""

.pw'kw~P9• mbuwiJP9• J''"'IP""'PwlwJp'iJ h. 'iJbpu•'iJ9tfm'iJ pm

'lmfw~w2_wphp/• bp~mpm{iJJnL'iJfr9 nL mt•wJ'm't6frgt Um'lpu

urpwl"'IP'j, /ltn'lnl[m~wzurpp J'bp_ b'lm6 tpP (.'iJ2_J' m'iJ ~"P"""n
'iJhp[! npnzbluL 'iJUfwurw~nl[ 'iJpm urpwtfw'fp()'iJ l!'iJ'Im'iJmJ' b'iJ 

2/'J, u.mw'iJa.p'iJ 'lkUf.pbpm .. J' 32 UU I 
OnLpw.pw'kj_Jntp urbiJwtfu•up r.wJ'mp U'P r.utz•["'I'~'"JP'j, 

6wptu[! npnzl[nuf t f.bmi.J"'l pw'iJwAI.nl[• 

npwl.'l' q0~'iJ J'b~ wl[wnJ'wur P,J'n9P r..w2_l[wp~wJfr'iJ d-mP,u'iJ t 
tN.Pli• 

fl·[!' url[Jwl urb'lwJ'wup ~n'1J'fr9 "Ufwuwt•ft4."'l w4_urn-

J'ww J'P,n9'iJbpfr f//r4.l!' 

p~'k' J'pwJwJ'w'iJw~ 'l"Pd-"'1 wl[urnJ'wur P,J'ng'kbt•P 

urn~""l!' np[! npn2_l[mJ' t W'lJ"' uw~/t9• 'iJwlwd

ml[wnJ'wur P,J'n9'iJbpp [ill[fr'kt 

llbp t:.hurwqnurm{iJJnL'iJ'iJbpfr l'.wJ'wa.wJ'iJ Jb~ wl[wnJwur 

P,J'n
9

fr f.wzl[wp~wJfr'iJ d-w/ltue ~wrbtfr t e"''l"'·"'lit 0,1 tN.Pli• 
fru~ · JfrwtlwJw'kw~ 'l"P'*"'l . wl[urnJ'wm P,J'n9'khpp wn~nue' 
"''llmuw~ 41-fr ml[Jwl'kbpn4_, bl'khtn4. '1Pw'iJ9 [il4.fr9 { 'l"'l'l 

~l[urnJwm ptJ'n9'iJbpfr 'lbUf.pmJ' }t 

lJ.t[.,.,,J,,n f:uJns-\ 2 

"" pft P Me 
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IJ.q)nt.uwlt 411 

I· 16 1 8 110 11,11411611· I'" 

-22_.:_1 -2-4 __..:_) _26 . \2s\ ~ \a2\3•\36\3s \40 \•2J« 
/ 28.6 j 21 .2J26. +~6.o!2s.o)24.s;24.2)n.5!22.sj22 .. 3j21 ,8 29.8 

~ 46 1 48 1 50 

21.3,20,7,20,0 

IJ.·Ib fr ,. ' 'f '/ ul.d- {Ul[nt[ wl[~~tn•fmw 1utfnn'iJLpfr nl I' f/ ' r 'iJ l' .7 c '"I.J!"L" , ,,_ 
''"' '" w~ qnpd-n'l wl[mntfmm fuJ'ng'khp[t mn~""l! ~mpbi/• 
I; "I'"Zbl J' nmull{np•uUflil1 C,/; ml'l"'l pt~~'iJmAb.n4_' 

P= 143 0/ 

Vn o' 

/•J'wftu'L"'[ P"l"P mb'lwJ'wubpp t.mzl[w{'~"'IP'j, JwP,-
uhpf! b. P"''ln4.w~wzwpp mpuu(w'lfrJl!, npnznLJ' b'iJ lPP fi,.'iJ;_J'wil 

bp~wJbm~wb b. urb'lw~w'iJ ltnpmum'iJhpf!t 

11 w'lfruur[•wl /un'lnl[wltwzwpp ul/'1.1'"' J' 2.PP {i.ii;_J' b ilp 
lJlfrbp \ Ul 2.1! 

A=A ... t h ... +h1.r~· -t-h .. t,·• 
"r"'b'l' A .... -'iJ wl[mnJ',um p•J'ng/' 'kpz'k t· li[lb t.mUtwltp ilpzf! 

e'iJ'lm'kl[p 0, w1[mnJ'wm P,J'n9p ilfrze ~lp'iJp O,B tf, 
h •. ~il "'qmnJ'wm p11fn9p J'nur wquun il.'kzmJ"iJ t. 
h.,.~.~e UP il.'UzJ'm'iJ ht·~wl'km~tu'k ~npm .. uur'khpp 'lm

,r ··•pb t wJ'b'bu,f.bn,ul[np wl[mn,f unn fuJ' "9P!i 

J'fr'kzk J'm'lfrumrwl"'IP'j, /ltn'ln4.w~•uzwpp "~l!'l.P
'iJm~w'iJ J' Wll[!l 

h~,,. ·[! U'P il.ilz•fw'iJ mb'l"'~w'iJ ltnrnuunilhpl. 
J'mpil 1;: . · l' 'l"'--

u.m Opfllitu~' ~I'P {/.ilzJ'w'iJ bp~wJ'km~tub ~npm.um'kbpf! Jw-

'IP I'" lmJpb {un'lnl[w~wzwrnuf ~wqJ'mJ' b'iJ 2,8 tf, mb wl•wb 
~nrnLumtbre' 0,4 tf: 'l ., 

11 "''IP""'rwlw IPb pm'ln4.w~wzwt•P u~qpmJ or I. -(.'j,,J' wb 
<;,, 2.1! ~LP"'Jr' . L l' L 

A=0,6+ 1.0 + 2,8+0,4=4,8 tf, 
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.l!f\IJ.triJ.SIJ.IJIJ.f\U.rtru. '!J M. ~PIJ.I'HU.6lfU. '!J IJ.'l.f\8QW'!JIJI'I>, 
~f\U.Sl•'!J IJbSbl'l• Sb'l.U.f\U.tluOtotr~ 

~('UIIf UllffUI~UI('W('dw'it /, r..wui~WU[bu !_('UI('ppw9J Wb bw~ 

fuw'lllJw'it JwJw'itw~ ~wrknr fu'b'Jpr'bhr.f-9 Jb.~f!. "''lPl"tr'bbrr• 

p_rblwmh'lbrf-• t.rwJf-'b ~bmbrf- -6.pzm mk'[wpwzfrmtJ'b t" urb

rrmnrf-wlf- rfrwt ll.n ~wfr•r/_wll t u.litzwltw'b, nbtf-b/f>wJpb 

"'"'JJw'b'bbrr9• p'bw~wrfwlrbrr• wrmw'lrw~w'it ab,.'bwr~nt~ 

[il Jnl_'j,'j,brfr urb'[wpw;_fun~Jfr9• 'fJIII 'f.WUibutbuul~wb W{'UlW'J('nL

fJJwb Uff'"9bu'bbrP9' r_rp pbw~w'it "''lPJ"L{'bb{'p9' wrnrnw~ 
r/_wJrbrf- nrw~f-9• ~bb'Jwbfrbbrfr UI('IUJ-b9Jwb upumkJ'bbrr9• 

t.rr .. ..,w,.,'l'bbr/• flr/_fr9 1. "'.wr..w'bp_rfn'l 2.rr -l!w'b~~~~t-9 1 'J-~~~ 2 -
mUIJr'b, wrnmwJpb "/wJdUI'itbbf'"tJ p_pp p111;_[untdf! f/'uurwr

r/_mJ { Jf-wJ'it nrn;_ ~bu.JsrmJ, "tr"'b.JJ 'J"lrfntJ h'b 2_('U1Jpb 

ltlnnbr ~wJ t.rwJ wmw~wru• r" Ulb ( t_rW rPP"'9" IUb) ltb'bmrn'b

'bbr· JIIL('III.JJWbl.Jnt(' : ~b'itUI[Iffb U"/IUIIIU('~ntd I; 'JIU£U1p ~Wd 
wrnmLUr/_mlrf- "f'"2 u.li'[LUdwut ltb'bmrn'b'bhrfr Jpt_h f.bttmr/_n

rmfJ Jnt 'ill!. ..,~. "'.JJ t- LUJb"'fruJr'b tf-'bfr' "f'"'b"'lP ..,..,w(,nrf_r/_p 

'1-LU;_mbrm, w;_fuwurn'l'bbrfr' Jb.[!tr'b.u'bbrf- I P"~ mrnmwrfwJ~ 

f'£rmJ' 'fJIILIT_LULnburbuw~LUb ~b'j,'l LUbfrbbrp "/lii(,LUbt_bbrf!. \ 

br/_LU'I_LU'lntJb llwfuubrnrf I IJ.n LNW('Wlllll fiJJntbb mrfbfLU9bb£fr11 

~b'it,_w'bfr'itbrr Jflbrwurr/_mfill"' "bf!. Jr•Jruur "'"'~tuum_J I; 1 

~('WdWIIrLU~IU('W('d Ulb ( t_rW('('/flu9dUI"j,) bmfuUI'fllJ Ul'it 

.lwJ'w'bLU~ "'b"'-1! !; t:.wzr/_p wn'bbl p_rwJf-"b P"l"l' nbu".Lf'"'bbrt! 
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f, J'pl_nyuiiWtJ'bbf' "zru~f:.[ 'f[UUbJ! tnu,'JfrllbWl O'fiiiW'fii(IJb[ 

t.wJ',_,1,: f11,uztf.nr~f I; J'b/1 fun1,m'i.tmt"f ,nm1, trfr fr'i.tJ.!'i.tw1 

J b.n!' "ull'l"'-l''itf,1,t•-Pf'mlf''b t1bw/.1,fr I""ZfuJ'm'i, """I'P/,1, t[w~ 

rfrru'bw'b/, rl• ,, UIIJ' Ill 'i.tud[' f.'b'J"' 'iuf nul I; "'Jb '''" J•frm'b Ulf! I II I'" 

'fb"'..P""f l'wtfwf""i't/.'"-'f b'b u''lw""'l'bht•/t "'m'>m'itp_'itbt'l'' 
IU"flllt_ntftflnJ' /; W[IUilUiflllll{rf JWb 1[111 flljUI.IJULif [!• wbunttu.'iJ'i.tf,[tp 

,ff!l.rruuuf n<[iiJw'b f""l'arw 9"'-J' I!' t.'bwrwtfnl'fr'i.t l""r •f/'2.".'1-
'bbrfr 'inf"''lru'l"'-1~' Jmfuum_J',t[ k trfr 'i,f•u'f.w'l"'l'b fr'i.t.IJ'i.t"'r
,/b.IJntf. r 

(l•tm •twm'i.tmb mull'" 'b ~"'l"""l""'blil'P yw'b .pht•nrf 'l pw't'f'"J 
1fU12_111/ift11Lif 2_11'-f'f! t.prf'it~ui[Whlll tf 11Uflll1<1fm J' I; llllU(I(!/,(1 1112_
/umUtlllbJ/bh[t ffW111111f1U[111- Jm J'm'iJwffl 

)? [IWJ' WIIIIU1f111J1111JIIflub 1fW2_UIIU j/lb lf£hl/l [lfl'il/t f!b'f(,lllblllll 

uful.-J'UJlf' ,fup_ muf"f'lll(!-111[' J'm'bm.J' /,'i.t 2.1'/' ""IP.Jtttt•'bbp[!• 

t_['WJ'[UUfla IIW['./J 111 tfn / 111'-J''j,[, / 11! 1 2_11P "fUI2_1Uf'fr (' 111./Jf! ( ~wtf 

ub'lblnfm•u['l!) [,_ P..l"''f"" 2fufrl t.u'l'J' Wf'"''i.t .p'bhl'f!l f.w.pb I' I! 

"lb'".IJ I; 'll"fb'it 2 ,0-3,0 t.l' pwra1unfllu''b tft•m, "l"'ll,tt[/• 

t.biUf1IU1.Tif' lfrbfr 2_111 ('(! fr'i.t.r-'i..w:..nulll{ l.'Jbh[ tpn{lltL''I:f'h[IIL t.m- . 

J' utr OlfUlUilfllf'Jtf.,L uuui[IIIIL'i..ht'l! L. wt[ "'".CJfrumlm'bb f'f!l '1-ru z~ 

mmtf.'b p_rJ'nu1'i.tb1, ~·u""'-.'lmJ' /,'i.t "'l'i.t"'fruf• 'fh"'.f-l'r"'" ' hrp 

l_f'p dwfr.uf! J'fio ~ J. /;f'p 2._11utJ'uttniU~1UfiU{IIfw'i.t ~h'i.tmrn'i..[! 

f.b~tm I; p_,n/r w'IP-lm/'fr9t Gpp "'wt:.w'ht_t[m.J' I; 21'"'[ w"'w'>ntf.ht 

J'fr•ut'b J'utr'f~w'i.t9 , ltb'i.t'lru'hfr'bbpfr'i.t b J'hJJh'bw'i.tbrl!• r_rfr "''l

PJ"'-/'PO fr.nttntf.~~~~wzw1,,[ 'f•uzm phrtfwo 2."'-l''i.t wnm'itafr'i.t [unw 

'l"tf.wl/wz~~~rbr"tf. t/mfr.w'lt"f"'-J' I; J'p'itz_b. p_rwJ' "'"""~wrwf'.fw'it · 
LUttw'itafr'i.t J1b'i""t"''iti.hre ( 7mzmw1fr'it ppfr'fw'l:'"i.b1, ), "f"""'l 
p_f'f' pm2_/um.J' I! ~wutw[tt/.n,_J' I; o"l'w~'bb l'P J'frp_n,9nt/.1 

U.pnmwt[u'JI'hrnuf r_rfr t.frJ"i.tw~w'i.t ""1'""-"'l'i..bt''i.t b'b 'lim- ~ 
'l_mm'i.tmbuw~wi. ~k'i.ttpu'bfr'burl!' .S?rwJ' "'"""~wrwrm J' I! ~rm.J 
I; llb'l_ubwJfr'i., pbm.tfr/, nrmft.hwb_ ~b'btfUI'iJfr'i.tb[l'i., UIJ'butb'J b'iJ , 
qm'bt/_nLJ' mutt"/•u 3 - i) wJ'frui.hrf' l!'b[rlwo.J~"' J't ,; 

{l~tt'btutfr'b wpnmwtfwlrhrmJ' P..I'P ""II'JIILJ''bbt•fr• P._['utJfr"b, 

l[bmbrfr mUt[wpwz{nm J'l! 'fd-tjUJ['w'i.tmJ' /; pwp'f_- nbLf,b/f:>wJph 

"'.wiJ'ut'b'bbrfr k P..l''"Jfr'b """"' 1,ui.brfr w'bt.wt[wuru1twz_tut/t 'f_-Lll' 
IIUit[ll(liiL[iiJw'b "fLUUit.UIIIIII{t . 

u.,_p1mrthrfr utb,_'i.t et"'r"Lfw "/.""'./.! 1; aqmb1, "r"~"ti'-A .• ,1 
J"'-f'lU.[JWhlJnLf' t.nw, 'i..wptpf' m'iJb'iJw pf' _l_f'blwutbtlf! J. LUf',-.,.' 
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lfb'iul'u'llf.~•hpf• IIJhuw¥- {, J!.pJm'b 2"'n."'1f.'ll! +f.lnJirurt'kl'"V 

'b!p[! """"'"'""'"'""'"If.~• 1' 1"1' urw+wu., 111'bwJf.'i. 
------------ 21'2"''11'11/spf. frw,fwp 2P2_w'b'hbpf. frutrlutp 

hnt"l' b 'lib l"'"'"l' w'b..,_ 
.... ._t.'llbp 2-4 4-6 

IJ.,,, P1"'-"' 

~ Ul p1, Ill In If I_ +n1bl' • 2-2,5 2- 3,5 
flf.J,., . 2-4 5-8 
flH'""i'~'£.1' 2,5-4 .3-- 6 

.._JJ,.'Ibl' 0,5 2 
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~rJw'b z.wn.u1.f"II!' ~tf 1,0 2,0 2,5 3,5 

~n1.hrfr ~wfil'bw-
m1_mfiltm'bl! • • • % 100 89,4 86,7 65,6 

.f!.,,..,rPP'"9" .u'b ~b'bmputfr9 Jp'b tk "'rnuuu1.wlrfr mb'lw· 
rfwufr .,,fL'iuul\bnw1.nr llb"'l! "'.bm.p t" tfr'i.fr w1.btfr .fm,er' 

r:.wrfilw1"'1r"'tP'h wrnu•w1.wtrhrfr r:. ... ,r ... r pbr1."'J Jb.)m[iiJm 'b

'i.l.rfr9, l,Ln'bwtfr'i. "'rnmw1.wJpbpmJ, 'i.wtwJ wpnm.u•/.ul-. 

rbrfr Jw~blthufr filh.f!mfiltw'bl!, lr'"rrfrw9,/..,';, ~b'i.mpn'bfrs 

(uhtwmhtt/r9) tffr'btL. mluzwJwufr uwr:.Jw'bl! h'lwJ f)bnw1._n

pmfiltm'i.p_ ~wrbtfr I; l!'i.'lm'i.ht '"'ltntttw~ 43-fr m1._tu-t'bhrn1.: 

ll.t'""'"''iw II' I; ('[• 
rlw~bl'bu[r flb · 

IJnLfl JnL'ir'b wu-, Jun2"l' brrfbl'"''i"l' 
~nJr.,;,au'b'/Jb['n•f au'/JauurJL'b'bbl' 

lJ' fr'I.JJ• JS 2.5-3,0 

15-20 1..1-2.0 

20-30 1.25-1.5 

30- frs ""' b II• Jfr'bi.£ 1,25 

IL 'I J n '· u w ~ 43 

I ~/JnL 'tn'ibl' n~fuwr'/Jirr 

1,5--2,5 2,5-3,0 

1.25-1.5 2,0-2,5 

1,0-1,25 1,5-2.0 

Jf!'/Ji.£. 1,0 1,0-1,5 

ll.tmmw1.wJr"'-" t.l'bl"'mb'lbrl! "'.bm,e t ~"'n"L9bl 'tbfl- · 
'lwtp'i.bpp f\wJwp f\wpJwp urb'[bpnLJ. l_p ~wpbtfr ~w1Ln1-9bl 

AnphpmJ, JhJ [ilb,emfiJm'b'bbpfr 1.rw, ,ewpw~n'-Jmbrfr J'nm, 

,f w~btrhuwtfr'b p_pbrn1. n'ln'l1"'l mb'lbrm J, Jb.) i.w'bw"'.wrf.

'bbpfr Jnur: 

~pwJ'wmw~wpwptfw'b ~b'bmpn'b'bbpm.J "'.wf\w'bt.1..n'l t.l'fr 

.)wfrtuf! npn2,1._n1-J' tt ht'bhtn1.. U'fr UUfiUir.n'['iJbrfr fil1..frs /,_ Ullf.IUir.• 

J'w'b 'bnpJ'w'bbrfr9' ~rfr '"'lPI",_rfr Jwfrtul! t. ... J'hJ'wur1._n,_J' t 
"'.wf\w'bt..1..n'l 6wfrtufr f\hm1 bfll. U'fr &U'l.PI"'-PI! tl'fr1.. tw+ns/. lJf 
pw1.wrwrmJ u"'.wnn'l'bbrfr Ufwt.w'bt..'bhpf!' J'frt..nswtLnLJ1,bt

b'i. 'i.wfrtwmbu1._n,_J b'lwJ t.rfr w'lPI"'-rfr J.u/uu'b w1._btws'bhtnL 

r:.wJwr: ""~ p_rfr UI'[PJnLr ufr'bbtnL 'lhut.emJ' 1."'-P/! +nfrt~
'IP"'-" h'b WJL UI'[PJ"'-r'bhrfrs' frtn'ln1..w~'bhrfr ~ ... J' uw'bs.r 
'bbrfr Jfrp_nsn1..: 
24~ 

~"'l""'muiit~ tbn'bwtfrit ~rn,;,w1.wJpbpfr ~mzwbr~r•upui
'but~wt ''lw J J uttitbrn,_J h'lwJ 2.P"'Jfr'b nhumrutbrl! nwsfrn

'bmt ~bp"fn1 °'lmwqnpJbl"'·• 2.rfr "P"'~I! "i"'r:."lw'bbln'- r.wJwr 

'i'"'"'m"'~"'r:."'P'''"r I; 2."'PI! •frnfr•"''lrbl {umzn1.u1~'bbrfr Jfr2.n
gm/.t 

J!r'"rPfr"'9""'';, ~h'burpn'b'bbpmJ ~~~~nm9mJ h'b trhtw

rnlulbf'• npnt,e ~wrn'l /;';, Lfrtbl P.rfr "''lPI"'-PP tfnrn k 'lrw'bfr!l 

r:.hnnu 
1
1umn'-9'{utd,e'bhrl!• 'bwJwd w'lplmrfr mfr"'fr'b, t.rbtwmh'lfr 

'it~utmJ wJ p m'bb9wJ 'bpw 'IPr.[!/r'b, '>hnw1.nrmfi1Jw'rtl! k 1.rfr 
J!Whwlffr'i., ~'"P"'l b'b tfr'i.bl mwpphpt 

l'ppk lP"'P'"z{ufrl r:.wpJwpw'b,e thunwtmJ b'b p_pwpw;_

{,f•t dnput~'bbrl!' "'"r'l~w'it9 ~n'lJfr9 o'lm""l"rJbtn,_, w'bwu'bw

pmdtll~tu'b Jfilbr-1'-'i.hr "zw~bl"'- • ~wfil[• wJw'i.'i.hrl! L1w'i.tuLIIL 
f\,,fwp, /.. 'l_pJw'it IIIIU2_tnhpf!' w'bwum'iJ'iJbpph 2_pbfnL C.utJ'utpl 

.9.r'11"P"'r'bht'fr 'l.."'r'i. o'lmw'lnrJbl"'- 'lbuu~mJ ... 1'b ~~~~
rbtfr t- pwz.frtbL "'."'m1.wrfr Jb2. 'lr1.wJ frtn'lm/.w~fr Jfr'l..nsn1._, 
npfr J"'Jpfr'iJ 'lr1.n,_,/ t pw~w'i,. ~frpwn1.nL,/ t hw/.. f\burJ..JIUl 

ufrtliJ!ut'i,, "PI! ~wqJ1.wr! t t.rl!'b'ln'-'bfrlfr9• fr'b,e'bwC.nu ~w,/ 
ufrtf;n'ituttfr'b ~rwmwrfrs, w•frwtfr'b t.nrfr9 k 'l..rJw'i. mwzmbrfr9' 

~rwJ pwrfr9 'l.."' rl! frtn'ln1.w~n1. pnfrtw'lr1.mJ I; Ufwm1.wrfrs 

9utd ~utnm91.."'J r..nrfr tfb'l_l brp w'br..rwrlbzm I; 'l.."'-rl! J'w,e
rht, r.npf! ~UIIlt1L9nLJ J.'j, bp~nL pmqw'i,,/11LhJ!fr91 U.n.wl.frfJ 

p~~trfwt,/n,_'b,emJ ~wnm91.mJ' t IUI/.wqw~n"'.fri.wJfr'b f/>frturr, 

'l_•nr'i. "''i'9'bb1n1. q,frtmrfr •ffr'l..n•f ''"'.f!r1.n,_J f; , C.u,:fw.e•l•,uf 

•fw.f!"'r 'l..r/• p•mfw'bJn,_'b,en,_,f, npmb'lf'Y '"r1.nuf t 2.r"'P"'r 
{ufrt dnptult'i.hpfr'it /, tr•fw'b mu,zmhpfr'b: 

Urnmw•{w Jrb f'mJ 'fJNLIJwm'bmb um~w'it ~h'b'lw'i1fr'bbpfr 
2.f1t~ lf UIIJIW/ftuputpmlf f! ~wqtf w~hp"fh[nL 'lb"fJ!nL,/ ~~~~r''N(I t 
lfd'l"""b'lhf'P uwp.f!w1.nrnLJf!, "l'P 1\wtfmr f!hmpmJ /,';, r:,,_ 
,r,,~IUIItutufum'i. "r'""futpurlt' Swzmbrfr mb'lw'lrbLnL9 1\hmn 

r:.f'"~"'r"''/1! r:.wp(Jb9'bnuf b'it k JwJ~mJ ,ewrhr""- ~w 1f /Ln
~frC.mf, tu~wr.n1.btn1. 0,02-0,05 [tlh,emfiiJ"Lhl 

J!r,fw'b ''""zmb/'1! "''"mr'"'"nnuf b'b P'"lurfry, .C"'rfr9• 
=~[Jnwfr9 IL "r'l"'filplrurn'bh PL"~P9• nrn'i.9 twfbrl! ltmfrll{wJ 

"h'b'lw'i.frtbr•{• "'P"IP9• {tl•{fr.9• l""frbrfr9 /, l.rbtn'- mkn
'l"• filJnL'i.fr9: 
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I ,, ""''I"'~'""'",.,. "'" ..... ~- • .. ~ 

t "" .,, re. .. ~ . " .c.. ... 
~ 

,,~,,. lur1"r••"{"l' ,.tw-
35 

una.'io'-"r 35 

'""r 20 
n~t-"'r.,"r .. 
Jrn,lrp .. 25 
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L"'J'bn._p 1"'-~l! l'"'l'J.l'n'-P JnL'i. 

I ~~D'fP J,.,,,.,., 
efl.pl.n._J ~l.ui.,._J 'l.lt..,,.J,.,J~ 

35 25 40-60 
60-70 

40 30 
30-40 

30 20 
25-30 

30 25 

(tu.iuuJfr'h zrp_w'h'hbp11LJ ~wnms.J.n'l jrt.pfuur.nu-i.tzmJ,.,. 

t/t'h 2.l'"'"'~r'hbrfr "-r"'' i.'hzm.t l! .Pn.J!l'"'9'hulnL <;,"f..,mwlf.~r1., 
~umm9mJ b'h JwrJrt·r.nrbr, npn'hs Jnm ~wpbJp t ~wnnLsltl 

r_rbfUJinbrzbr• IIUir.J!IU"-nrbtn.J. t_ttJ wiJ mwzmb (I nil £. wqum.f WUf 

P"'" 9'hbrn1.. •fhrt.fr'h'i,h r" w .r rws'imul b'h "'"'l"'"'m b /un,n
.J.w~fr 1.r•u' 0. 7 \l' r..£,,.,1"1'"' fillu.'h 'i.rw' 'inpJwl wz/uw· 
urU>h.J!h w"'wt:.m[blm.- h"'wmw~m[ tlw1rfr . w'i.mnUwUJ fuJnsfr 

Jnu; ,.,'I"'"' i.'hznLJf! Ufbur.p t t/t'hJr Jb~ Jburrfr9 nt Ufw~wu 

lifrzu• 'itwfuwqJnLJf! tr"'Jwurw~wrwrJw't u~umbJ"hbl'fr 

zl·~-r"'r"•P t"''h t. z"'r."''l"rJ.t w'h fr'h .p'hwrJh .J!i' frt.hs" ..,'£ r.fr.t
'itw~wh "1,.,1Jw'i.irbr/t9 Jb~ir tt 'iu.Juw'ltlnLJf! Ufbur.p t ~w
mwpqfr, r.wz'i.Jr um'i.btn1. mb'lwyw'il pw'lJw'lw'h Uf"'/J w'hirbpf! 

k mnUt2_w'lr1.wtl · fu'i.'lfrri.brf!' 'iwJuwqdJw'h r.w.twr "'wr.UJ'Lp_-

1._nLJ b'h t.bm£1"'l 'hJn•filbre• 

1. ~rJnul"'- ~"'l"frs ""'"'""'r~1.n'l mbpfrumrfr-tfr r.,,.,_ 
mw~w'lfrtlf! 1, 5000-ltlOOOO Jwuzmmpn1., tpJnL'[uttfr'h ~UinnL-

9"'-J'hbpfr ( t_r{!'iJ'fm'iJ/rl_ 1 U(ntf "f"'JJrf.r ~UI JIU'i., 2_pfr 1f w.ppJ wh . 
~UIJIU'h, uwJ PLIIf') tnb'[/t t:.murUI~UI'lfrJ {! 1 di00-1: 1000 Jwu

zmmpn.f, 'lPJ nt rzwJfrir J wqfruu,lm'l /unttn'i.u•~wzmpfr ( F.l"""'"'f'
'i,£pfr) /,p/fiiiJ'iuttyw'i. Ufrnfi.frt'itbpf! I. UtJ(it, UI[U 'i.tm.fJbrJ! mer

tfuuf ft'it 'ilm[uopn.p ft'""'wr1_'utl mh'lw'll""~w'it f.lonmq_-nurm
ftJ J'" 'it'i,/, pp f,Jr,fm~t t/ptut ~UIUIIUffLU'fr}fr 1/ptu "fbm.J! t- i.zLU~LU~-

1/wd Lf,iJb'i. P"L"l' p~,,~,.,I,.,Jrbre' ,.,-;.u,/iuu"'"'r,, .. ~..,-;. tpJ.p,fw

~,f,rf! • III[IIIIIU'JpUI~LU~I abn'iJmpym{J JnL'iJifbf{! t uuu.f murm//w

P111p"lfm~l ull'll'~''"ll'u~ yL'i.mpnir'i.brl!,. r_pwJ tUmwyw('wp,f,u'h 

"''IP!"' p'ilbre· 'hm/nw'IJ,fw'b l!'hfilws.pm.J r.,m,u~w'IJfr •/rw 
tnb'lU11Jplll1f b'iJ f.ru./,_ l_('JIIL'lUIJfr'h sw'hse' f__f'LLIJUJUIUI~WriUr~ 
.r,,-;, P"L"I' 1/wnms•buJ.p'hbtm.f: 

2. l,fr'l-l'"l"'lfrw~,-;. £. t.f"ll'"'fl.nln'lfr"'llw'i. m•JJmtirbr' 
l/'"'J'"''""'lf"'('wr,fw'il .,.,lPl"~t•fr •JbpwpbpJwl• .iu,~l.l'buurJfr'b _ 

trl.rfr 0 '1 '""''I" rJJ w'i, <I w.r w'ilwy Ufb '".J! t r.w tur'ilfr tfr'i.h'h trfr 

'bqw'l"''l"' t'il nL wnw•fl.l"''l"'-l'i. J w~"'l''l"'~irb /'l!• Jrmri" fltnL'£-
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'ilbre• 6w/unbpp wwmm'iim . .t'iibre• z•upJ-J'w'ii wpw'fmfitm'h- ' 

'iibl'l!• uwnsmtp'ii nLJ-pJ'f!, "'"~''f '.nuwb.ff nb•lpJ'[! £. WJlbl 

llmn[•kr~rtw ~pbpp O'f"'w'fnpJ,fw'ii JwJ'w'iiwf J'wf[w[•'fw'Jp £. 

'fbppmp mwmwbnu/'bhp(!• li'P /nnpnL{JJnLb(!• zwpJJ'w'b nuz

'l"'{riJ"''i'f!' wp•u'lmp1,,.r;.l!, ,(,.,1/bpbup '.bnwqnpm{JJuLb[! 'fbm

'bp J'wllbt'""P9· Ufblll.[! t '.mz•lfr wn'iibl· 11 ( 1 lPP W'l.Plmr'iibrfr 

.fw'iiw//mf["'b [, "l'w~m~utb 9"'9wbpz'iihp(! JwJ'w'bw~p f!'ii{J•us

.f nul 'P mp n /u q m J' /; h t 
3. R[IWtf Ullllllll['"rw l'J'wb IU'l.Pl"' rfr uwbpm•urw'Jw'ii 

p'iun.ftl•u'IPPI!• npf' f[wqJ'qmJ' t" l_PP 'bJ'mzfr w'bwlp'f'iibpp '.frJ'w'ii 

•If"'' ll.n p'iimftlw'lrfr '.pJ'w'b •lr•u nrnznrJ' k'ii lPP nrw'Jfr 

ftlbpm{iiJm'ii'bhf'l!• uwJ'wrnw'JwpwpJ'm'ii '.mJ'wp Uff"nw'bp tfr-

'bhlf!: 
4. Sbpfrumpf•wJp bp~pwpwbw~w'b p'iimfiw'lr"' J' mpqm ,f 

lt'b WUfwr'bbpp It umnpbL·'JrJUl u·hrfr 'ii'Jwrw'lr"'.P tm'be £. 

111Uf1Ur'bbp[! Pf'l'£. zfrbwpmrw'Jwb bJULfil OlftniU'fn[IJbl'IL '.'bw-

l'"'"n'mLfil Jn<b[ll 
;;. f:'bk l''lPmJ/• ,f,umw'Jwrw r•l '!''b Ufw 1J' w'it'bbre' zfr'bw-

rwr"'PJw'b h. zwr.w'lnrJ,rw'b Jw.r ... 'itu•'Jwzrlwtm.r, w•ftwt'itbr 

pwbqnpw~w'i, mdp 1 mb'fw'Jwb 2.fb111bJIILfilbrfr ( wbuw~f'' .[! 111
-

'itw'Jf!• mh'll!•. "P"'~[!) /, mpw'b"Uf"l"np qLpwt•bpJwlt 
6. J~pwuUfwnn'J'bbpp ~wq•l'b m filplff! • 'hrw'its tftnrpn

fum.fdtm'ii'bbp[!' rnwrrfw c'iJ{Jws.fnLJ'• f.wzqp Ufbtn.[! t Wnblfbb 

uuflwl mbpfrmnc•frwJp qpw 'lm'iiqn'l. pn[n[' uUfwnn'l'bbrf!' 
7. StiJwl'bbp wq'fwp'bwi/J..nL{JJw'b wi.fr, w'bwuhwUf•uf.w~w'b 

fl.bpJ' w'i1bf'p 1 III(IIIIUI'ffiU~Wb abnbwp/J'II {J JnLbbbpp '.bnwb~W-

rwJfl'it 'lwl''llll9'''u'it ·fbrwphrJ"'l' 
8. s,1,pt;1, "'PUfP "Ufw"'"l'i,bpfr ..,_w'.m'bl'b/;pf! lrfr npwl1p 

'bit UJ 1¥111 UJ J' p: 
O'lmofbtn1. 'lnJmfJJmb m'iibsn'l p_pp npw~w~wh 'bnpJ'w

'bbrfr9• nrnznLJ' b'ii lrP npw~w~w'ii flbrmPJnLbhhpf!' UIUfW 

'bwfuw'IJnul L1.weJ'w'b J'bfiln'f'irhpf!' 
~rw•f wmw"mpwpJ'w'b ~wnmsm.t'iibpp 'bwfuw'IJJ' w'b -'w

J'wp nrnz1.nul t ..,_wt..w'iip_qn'l p_pp .fwhtu'JI!• t.wzqwp~wJp'b 
Jwfuuhc•t!' /;t'bhtn1. "Ufwnn'l'bbpfr 'JwqJ'frs• P•/frs £. lf"' 11Uf"'n

J'w'b 'bnpJ'w'bbppyz 
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~wzqfr wn'bbtn1. mb'lw"w'b nbtpb f"'Jfh UfiUfJ'u,'i/i.,hrl!• 

ufr "''lPJntpp utpUf'b IlL nbJ-pJ'f!, UUfLUILJ'w'b opJ~f,m'itbt'P 'IPt•

.J!f!b "''ll'f'"l'P 'it'JwmJ'wJ'f'• f.lutuofni'"'{"J"'bf! •U'fPJ'"f'P,'I• Uf'"
f..w'bt_qnq t..PP .fw'bw'J'b m nrw'Ji~' f!bmi'"'J' b'b ?.l'u"lwmw'Jw
pwpJ'w'it mJ'b'bw'bUfwmw'JwC.utpJ'wp ufuLJ'..,'b. "'J';,;,t,l.mh 

ql'rl'bw~w'bn[•b'b e'bmpmJ' b'b pntnr l[w""'91.wJJ!'bLI'P mpUfb-_ 

1'1! It 'JwmwpmJ' 'bpw'its t..wzqwp'Jf!l &wfuw'lJ,fw'b e'iiflw9J!'"" 

UfbUt.f t b/Jwmp IILbbbut[ mlliJW'Jwb zpbw[•W[•UI'Jwb bjtiLfilbppt 

uwr.fwqnpnt J''bbl'P O'f"'"''l"l";,r Ulb '· 2..f'U1 ,f UJ IIIIU,[W[•WrJ' w'b 

ufrumbJ'" frrw'Jwhwytf Wb f..'iiwpwqn p•n{J J IIL'itbhpf!l 

"UJrtwlfwpw'Jw'ii II f" znL.t'iib/'P t:.wJ' waw Jb but/111u'f6m . .r f! 
'Jwuuurq ,,,r t" f.pJ''bw'Jw'iimJ' b ['""' uutw'l pw J nq' WILwl_p'b 

IIUIWtfpw'b f..w'b'ffruw'buuf t" 'iim/uw'IJJ',ub UIILIIIl_"''fpwb.J!f!• pull 

l.r'Jrnr'l!!' pw'bqni•w'Ju•'b 'ldw'lrhrl!• J'fri_w'b~Jwl umw•ff"u'ii' 

mbfu'bf'Jw'Jw'it 'bwfum'lfrJI!, 'Jw'l ,f qm tf I; wn w'itap'ii 7/;Uf.fb !''"", 
P"'f'f 'Ju"w'sqw6.f'bbi'P• mbfu'buln'lfru•ltw'i, 'bnr "11"'9/,"~'bl'P 
'fbUf.fll~d I 

~.wfuw'lJJ'w'b w•w'l"''frw'b.J!'IL,r 'Jwmmpof•nJ' t lrw

J' wmw~wpwpJ'wb w'lpJ•np"ithpp m ufub tf w~tbpft [!hm[m~(il JtiLh[!, 

b. nrnzlfn~J' /[IUILIII fJ1.WJ.f'itbrp t:.pJ'bwfJutb }_wtpbf'f!' 11fllh,'l 

bUfWIIIILI'Jb t Uf"'f'lbl upitmbJ'p f[IIU~Whlll,'fJ' wb mbfu'iJpffut~IUb 

-''bmrmqu rnL{J I"' bf! b. Utblllbuw'Jw'b bUf IU utw'JmC.wr, mpm{rl t•n

'itet &wfr•w'f6J'w'it wnwr_"''ff"''b.pp 'JwqJ'p ,fl~l tfm'bmtf b b 

Ufbww~w'b l1w qJ' w~bpUfnL{J JIILbbbpp UJilWl_W'f['Wh.ff!, pmyw

Ulf'UI'fPPl!• 'ff'LU ~p~w'Jw'b hJtiL{ilbr/J.J. UII/Jwl'bbr u·l· "''[(1J11Lp

'bbc·fr, zp'bw'b JnL{lb ['f, l'w'iiqu pu•~w'b "' Jp, t 'bb['lf/111, p'Jw JP 

qbpwpbpJWL £. funznt'"'9mJ tfpwqnpbbl""[ """IJ',J 'bmfuw
t.wzpqt 

Pwswm l'"''ll'P Jbl 'ii'Jtupw'fpqm tf t 'I"!"' {J l"''b tn'bb

sn'l 2_/'wtfwutw'Jwftwpnuff!, l_f'f "Uf"'"n'l_hbpp ~w'lJ'.'i, ttf. {Jpq[! • 

uUfwntfw'b 'b,ptfw'iibrl!' ll.n mqJwl'iibrp t..pJ'w'b qpm "rnz'"" 

b'b lf'P oc•w'Jw'b b. ,JLUJ'wJp'b t.wzq•ur'Jwtfr'b Jw/•~t•bpf!t f:wew-

111f'"''IP'"" u•pofn,J' I; p_rwtfwmw'Jwr'"I'J'w'b "''II'!"'.PP uw'bpmw
rw'Jw'b' mbfu'bfr'Jw'Jw'b £. lllblllf.uw~wb ,)pJ''bwtf n rmJ' I!' lriU" w

mw'Jwf.Fwr·' w'it uptbJw'bbrfr 'ii'Jwrw'lrm{iiJntb[! £. mwrpbp qw

ppw'butbbpp 'fbUf.fnL,r ~wnms•[w6J!'bbpp t.wzqwp'Jf!• mqlwl'iihr 
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w2Juwrnw'b,e'bbrfr Juufwlfr• zwt.w'lnrt}Jw'b t}wfuubrfr· uJnuzw

rfr'b ~wnm gntJ'IJhrfr /, 2.rfr fr'b.p'bwrJ-b.J!fr J wrrfr'b' rnwrpbr 

4_wrfrw'bur'bbrfr 'lb"'J!"'Jz U.nw'bAfr'b ~urnmg<f.uJ.e'iibrfr zfr'bw

l'wrmfi#l,.'bl! "{hur.e I; IJ'umut('bl mf"'lwJfr'b 'bwfrrw'IJbrfr t.fr

Jw'b 4_rwz 

r.:m9 wurr•u'lri' t.brn Jp,uuJ•"" 'bhrt1w1w.94,J ~- ·u·wJw

rnw~wrwrJw'b urLrf'mnrf'wtf'· r..urnwltu•'IP'll! ( nrf' 4_rur mL'lw

'lt'4_mJ. b';, 2./'P ru•tP/"'·r';,b/'1! !.. V'J"ulurJpb ltw""' .'lqwrl.e'bht'l!)' 

~_rwuru'l''bbrf' /, prJ"'-'lwtf''b yw'b,t~p J,,,(lwJ'bwlt'""" 1/ 11'1''/urJ-l!-

';,brl! f.. li'J"t'lruJp'b l'"l"l' ltumm,'lq'u'l.J!'bbrf' ufubJrutnp~ 
'lr)ur'lrbrr' 1: .100 Jmuzrnw1,n4_, .'1"' /.9 murtn4_ t.pJ'bwltw'ir t_w

t/lbrl!: twfuw'lr)Jw'b wuurlu''ll'ur'b.el! "lbm.J! I; t.wJwawr'bb,'J

'bbt zurC.w'lr'l""wJ ~w'l""''tbl'"l"' {tl tnt'ir'irbrf' t.bmt .. 
Sbfu'irp~w~w'b 'burfuur'IJmJ Jurb[•ullfruub Jzw~mJ b'b 

'bw/uw'IJJw'ir wnw[W'I['w'b.em J f!b'f'"'bqurJ bn(r rnbfu'bntn'lpw

~w'ir "11'"9bu'bbt'l!' l"u/''1 't""",_,,,,,u,).J!';,/,rl!• i.zmmJ /,';, zp
'bwrwrmfJrw'b c)w4_Wf(!\ 11Wf1.['1Ut/trrm J~zbrf' u./wurfJ'bbtrf! f.. 

mbfn'bp~ur~ur'ir-rn'burbuw~ur'b ,CJmgtu'bpz'bLt'l!' Swtf'u b'b IJwrLmg

qwd,e'bbrp ~·nr4_ur•)J?'bb 1,l! k t1ur'lJ,tJ rru.t('.J!'u'J"I"'t.r'bLrf'• 

'bjm[ilbrf' u"{bgpfPp~urgpm'b ( Juru'bur'IPI'l! ): . 
l.,wumwutqtuJ 'bw/uur'IJJur'b wnwlw'lr'u'b,J?{• ~wJ mbfu

'bp~w~w'b 'bwfuw'IJp t.pJur'b 4_rur ~urqJmJ b'b pw'bqnrur~w'b 
'l,Jw'lrbrcz flrnzrrtJ b'b ~urntrtg</ruJJ?'irbrl•· "tirw'bg w"w'bAp'b 

mwrrbrf' P"l"l' l._wtfrhrf!' lizrnnuf b'b P"l"l' '1-f'mwC.n('brf'• . 

t.w'iJ'f"'·/9'iJbrfr t_wt/lbrf!• UWf'J?W1nrm .. Jbh(1(!1 J2_w~nLJ b';, 

pw[''l t.w'b'lnL/9'bbrl!' Pur'bqrrrw~w'b 'IJw'lr'r""- nrnzm.r b'b 

IU zfrrwtnW'bJ?'bbrfr ,)~4_ utl'bbrf!l 
JlrJuuzwrf''b "lrtu~mHurlnd l"'l'b t_w.frnq ~wrbtfr I; 

o'lrnur'l~rJbl r.rfr Jw.prJw'b ~urrw'b'bbrf'• '1-f'mwt.nrbrf'• t.rwi.'bzpt 

wtrnwrw~'bbrfr· uwJpwr'bbrfr· "l"""lwlf''b ~wrw'b'bbrf' urp

II(UI/""" 'bwfuw'fMlrf!• nrn'b,J? ~wqJqruJ b'iJ rnwrpbr "{ur/Jur'b

'iJI.rp t.wJwrr Sfr"lwlf''b 'bwfuw'l,Jbrf' o'lrnw'lnrrlmJf! 'l'lwlf' 

tw.Jrrrq "{w~wubg'bnLJ I; 'bwfuw'lt}'fw'b t.wJwr "{wt.w'bp_q'!'l 

J-wJw'bw~f! k wrJ-bJ?l!' 
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•~f',{llt'l_'bhrfr 'brrrJur£ urz/uutrnw'b.J?f! '{'fUI£~ J_rufnq ~utfu

qwJ I; 'bl'ur'bg 2"'C.w'lnrJutJpgz .~rJm'lwlfr'b ~urnm.gqurJJ?'bbtrfr 

sr4_wr)mfill"'·""l! (ur'lPJ"Lf'P9 Jfr'blt.. UII(UIIIJw'b •furJrf!) ,_J-4_ur

rwg'bnL.r I; 'brut'bg ;_wC.ut'fnr,JmJ{!t 

Jlr"'""'"'w~wrwrrfw'b u~nwb.r'bbrfr t'u.:.,u'l"l'JJw'b t.pJ

btu~w'b fu'b7 frr'bbrt b'b' 

1. 'fwt.w'b2_qn'l i.'bz.J w'b rnw~ P"l"l' u"{wttn'l'bbrfr'b w"lw

t.nqbl w'bt.rwJ-bzur J?w'bw~mfilrurJp pwrar "I'"'~P 2.1'""- (wl'l

ftlqntJ 'bwk t.wltwt.r'lbt.wJp'b 'b"lwurwlt'bbrf' t.wJ "'I') trJ m'lnL 

r)wnwrmftiJur'b wJ P"'ll J urJw'bur~wzrt_ur'biiLJ r 

2. U"{wt.nqbl trwJ urww~wrwr•f w'b t~pumbJfr P"l"l' 

mwrrbrfr wr'l-tnt'burqbw wzfuururw'b.J?c' zwt.ur'l"rJJw'b Jwfu

ubrl! "lur~urubg'bbtnt• 2.rP f''b.e'burrJb.e'b f'lbg'bblm bll(urmw~nqz 

3. ,flrJnL'lwlfr'b P"l"l' ~urrrmgm.r'bbrl! "{mC.bl rnbfu'bf'-: 

1/u'"lbu 'bnrJwl </pluu~m.Jz 

4. ~ut'irfrrbl •ffilwr'bbrl!• fru~ wnwt_utgJur'b 'lbii(.J!nLJ qb

rwg'bii£ ~urr-6. J-urJw'bw~urJfrlngmJr 

JlrJuuz'bbt'P zwt.w'l"/'r)nLJf! f'rur~ur'bwgqntJ /; mb'lur~w'b, 

~ntfnL'iJW£ ur'bmbunt{t#/w'iJ Jp'bfrumrm{t#Jur'b Of''fw'b'bbrf' ~tr'lJf'g• 

Jbt} t_f'JIIL'l';,brmJ' t.wtnnL~ urrbuur'bb('P• 4_w/'lnt.{JJnL'b'iJbrfr• 

pu~ +n.er uJnc'l'bbrnLJ' ~trJnt'bUI£ P"'J-fr'b'bbrf'· ~nJnt'bwt 

U"(UIUWr~Jw'iJ NL pwrb~Uif''f,{ w'iJ 'frwub'brwft'bbrfr "frt_ngnq I 

twt.ur'lnrt}Jw'b t.UJurnfrJ?'bbrf' Jpw4_nr'bbrfr ftlfrqf! ~wfuqwt} I; 

t.rJ nt'lwJfr'b rn'brnburnfllw'b t,'l''f'"L{J lnt'bpgt 

JlrJ NL'l'j,/, rfr 2_Wf,W'f"f't},f w'b Ulltutl_ 'Jf'4_ur,} f11b'ff'r""'rf! 

~uturwrhtnL ""'""'r "lbm.e I; II(UI/J?wrbl t.rP ~nrrrturn'bbrf' 7bJ 
p'bl_"(bu t_rJnL'lNL wr",nwj!p'iJ, UIJ'iJ"(bu /;f 'bbr.efr'iJ gur'bgbrntJ, 

JwJw'bw~p'b ~wrnutrbl iinrn'lnt.r'bbrl!• "'rur'l 4_brurg'bbt q(Jurr

'bbrf!• ufrurnbJwmfr~wpwr Jw.erbt, t4_ur'bwl nL 4_wrur~w'lbr
Jbl ~urnntgqwt}l!'bbrl! I. /un'lnqur~'bbrl!• J-utJur'bur~p'b 'bwfrrw

"(Wrnrwurnqbl aJnw'bf!r IJrumJ b'lwJ ~u.tttlftglltJ';,bf'f! /,. uwr

.ew4_nrnLJ'bbrf! "lwzrn"lur'bbt uUJnl._bl"'S• t.bmt..bl .t_rurpwzfuPl. 

dnrw~Lbrfr urtfu.,,.w'b.efr'b, P"l"l' ~wn.ttLg4_wt}.e'bbr'h nt _ uwrw 

,ew4_nrnt.r'bbrl! "{urt.ujw'bht uurrol'fr'b qfri.w~n.J I ~wrnwrbL 9/'P 
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npw"fr ruJhhorJW UU111L'fi1LJ\ t.wJW"f1UU1WU/IIWh whw[/r'{'irbpp 

Jfr'l"sm/_, t.bu.!..bl p_rwlw•frbrft mz/uwmll•'ir.pf,'il. 'i.mtm'lbl, 

fnpAwr~bl IL "'b'l"''lrbt 'l-l'"''irJ! 1 '>u~l'l 'irLr.eft'ir Pr'"""l'i,bt•/r 

wzfr•wmw'irJ!/!1 "'"i"'"mfLt tJ'zf"utwJfr'ir l"'l"l' 't'"""'.'J'/_wJ.p~~ht•f•. 
uwhfrmUifiUI"IUh pmpafl Jwlfwr'I·W"f'_ 1 IlL ~.b'bwt t.rrlb~ t.w'ir'l,'JI!

'irb[lll. t.wJwt• ut'ir'>t•wrlb·zur .j!w'iswlt"' {J!"'Jtr 'l"' !'1 zfzw"l'l j'}'/'

Jm'lfrS o'fuu[bl'n qw'b,'i,~,bt'f!' 

lfhJ lPzf"ul'bb1,nJ ltiJ"lJu,qb!'"l'f'" J I; •t.f"'"'L"'lbrwliw~• 
JwllwJm[riJ'"-'i.l "l''ir "'"iru'>n•/_m ,f I; li"'Uff! l'"l"P fuuznt• ltw

trms':[wtf,e'llbt'fr t.bm1 lt"'r'lw':[nt""'' I; !J'"h.'Jp m;/nwmllth.[!(!l 

WUfwt.n':[nt.J I; 2/""Jmwwqw[•Utf•Jw'ir 'ir"I'J"'l nbJpJ{!1 rfl'/""9-

bmJ I; ':[[Jwp'irl,rt! "- wu'ir: 

.5?pzftll'Jh/ip[t zwt.w'f"f")Jw'iJ dmzfw'irmq J(;J 1712_W11fiiii.

PJm.h "lhw.J! I; '1wt•A'irbllt'fr 1/"l"""m'i.brfr utwlfwuhsJw'i, •/t•w• 

.P.rf• ""P""""'irbpf! wL•tfr b'b m.'irL'iuu J {un•tntfwq'i•Lf•fr Jfrru9-

J' w'ir ,£'1_/lf'f•.'JI '""'l"" wq~Jb ri•.'JI v•Jm 'l'" Jft'ir wl'zf UJ Ullll I'"' JP 9 J 
ltwtwt.9 t[ruJ.p'b/;rfr.'! /,_ •/lrlw1,'irLrf• "'w"r6.wnn':[: 

l,wJ'ruawJh qwnw<fwt•wltw'i. "tmz•ntfi,Lt•fr~ p_rfr "1""'11! utUfm

t.n':[bl'n hUfwmwll"'f "lf.,UIJ! I; fufwur t,,~"'lm{riJm'i. uw\zfw'i.bll./'"'

J WUIWqwrmrJ' m'ir "''lPJ"' r'irbt·l· I lP'fm_I,W Jfr'ir "IIJILIIL9':L wJJ!'i.li

rfr uw'irfrurW[IUJqm'ir ':[fr-6.wltfr tfpw: Uwt:.zfw'ir':[wJ b'i. t.ul/n'l_nt

frltw'ir bpbJ! 'l""'fr'bb{'' "l'mb'l_ l!'i.'fm'i.':[wJ I; t.wurmlt nhJfrzf: 

"' fr " 111 n" "fr J fr 'l, "'fr 'ir f!'ir'J'lr9"'-" I; u·fr Ul'fi'J"Lr
'irbrfr "- p_pJm_'l'"Jfr'b P"l"l' "wnmy':[wJ.j!'irhrfr mb[ifrmnpfrw'irhrf!' 

ll.Jumb'l wr•'f!sl':[ nul I; J zurwqw'ir p'irwqm{rl tm'i.l! IL qn'l_•f'i.wl!l• 

w'iraw'b9 J~~~."'J!i!· pmuwurr':[mJ 1; JfrwJ'ir "'J'ir"'fr"fr zh'i.JJh

rfr zfr'irwp•ufmLpJmh1 npn'irJ! w'irzfpl_w"/bu qw"/t/_wJ b'ir· lrJ'nt.

'l_trL t.but. UIJ'f 'fnmfrh 9whqUI"fU1Uint.J h'it: 

lftu"brburuJfr'ir r_rbrfr O'fUIUI'fnpJJw'ir r/wJ'whUI~ 'ftfuwtfr'ir 

qwnm9':[wJ.j!'i.brfr t.wJwr /zlfrum ~tbJfrJp 'lnmnt. uwt.J'w'b

'irbrl! 'irzru'irwqmtf b'ir1 bt'irb[n':[ mh•twlfw'ir UfwJtfw'i.'irbi'P9• 'll!/'

J',L'l_n<. 'b zw'irwqm{rl !"' 'irfr 9 uw'irfrmwptul[tu'it-1; "!f"lbtf frntn'lftwqw'ir 

tlwnw JnL{il JW'ir or'lw'ir'i.hrfr t.wJ' waw,'i.m{J JWJ P' /up lim nhJfrJfr 

'lnmfr'ir utpurbtuw'ir t.nrhrfr t.wtfwr "'""'.[! I; [!h'fm_'i.bt 30 Jbw

rfrs w':[btfr zrunut':[fr'ln':[ 1 fru" 'fpnt.'irmruJfrh l_('bp'iJ O'fUUlllfnpJh

[11'- 'lh"fJ!nLJ'' 50 tfbu·rfr9 w':[hlfr zwnw':[fr'l""' 
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ll w:;, J Ul 'ir Ul 1• _w", w 'ir 'I n, fr 'ir l!'ir'f'll'lf"'-" I; t.rtfiiL

'l"'Jfrb q",.,;.,stf_wJ.p'bht'l! zrlw"f<Umn'l_ u•hrfrmnpfrw'ir. wp'fbt

tfn• J I; WJ'f utbflfrmnrfrw'ir OlfUIW'fllrtlbJI b(ilh ruJ'ir ~~~~rn'J I; 

j'{'/r ~whwqwqw'iJ Ill. nrwftwqw'ir tfrmfrn/zlmfiJnL'iJ'iJbpfr "fwm6.wn 

\mb'ffruw'irmf' l,n'f•uJfrh UlWflluJmpJnLhhbpf! f[wpbJfr I; O'fmw

'f"{'Jbl b.. zfr'i.wl""rm(rl J"'-'j, I[Witrtupb£ JfrwJh "'bmiU~Wh uw

'b frmtU[Iutllw'ir mb "l"' fil JW~I or'lw'b'ltbrfr pm ll""' nLp !"'" P' 

4 11 q " 'l n L [rl 1 w 'i. 'l n ut fr 'ir f!b'l 'lr~m ,f I; uwt.tf w'i.wfw~

Jw'i. '1""'"'-'ir 1/fr.'l l''irwqmtf.wl/'bl'PI Wf''11'"'irwrbpwllw'ir d.bn~ 

'i""i"l'" frl Jm.'b'irb t•fr 1 J, l'ftm{rl "'-'l"'Jfr''it It"' JW t•w 'is'i.b t•fr utbrfrmnpfrw

'i.bt'{!l "1""/ul llw"'wf••[mzf I; ''"'l'"''lfrl t.fr':[m'ir'fmftltm'i.'irbrfr 
'>mz•{mn ,,_,{ 1 

IJm'itjrmw[•wll"''it t.uft'"l"' [J l'"b 'lnut[•'hhrl! ,wt.J'~t~'i.mtf I; 

wb•tfr uuthp111wf'"'lf111b m/"'l'" [dJIILh[!l ftthh[nt/ mb'l_w"w'ir "/wJ

tfm'i.'i.bt•fr.tf' 

f:ut,'!/• r..r"""l"'- ml-f,'irfrq~t~qw'i. zwt.w,np.JmJfr91 zw(,w

'l"f' .. "'l t:.fr,f'irwf•'tf! l/u'mw1,,iJ I; trfr Jwfuubrfr t.-z':[wnmtfl 

t1w,:zfwqbr"'m'f I; 'lrfr ':[w,,a/r t.~t~':[w,enLJf!' 

.~1 • .r,'l'irf,1,fr zw'>w'l"t'Jtfw'i. l!'i.pw9,e,uf ,fbq u3 r.rft fr'irJ!

'bw1,<fL.pl' "1'"2.'/mJ I; t.bm£/wl pw'i.wd.£m[' 

3 
K=---~ 

w 
nrmb'l' W-'ir mwr':L- l!ilfilw9J!"'-" "Uf'UIItr'l_'i.brfr'ir mr':l"'l trfr 

,ew'irwqb I; tf3, WJ'f nrnz':[nd I; J'frrfrb OpiU~UJb 

Jwfuuf! pw'{.rw"'"""lfbt""- urwr':Lw orhrfr P"-""-1 
3-'i. mwrbqw'ir zwt.w'lnrJtfw'i. <hu/zluhrfr '1"'-J'wp'ir 1;. 

npfr tfbf_ b'iJ tfmbnLJ' 

111) 'l"'L'l! pwrd.rws'i.blnL b.. lmuw':[nrm{tlJw'ir t.wtfwr o'l
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