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.lb'l'1tU.II f, 110 'l u,,a 

crl/ "l "fr''l- pf,,JJ, w J fr qn p,r)-'i, wft w'i, w ,zfuw tnw1'.p,'i, b p fr t1bn.'i, wpft»-f, 

aun.wtfa'i, L;p:w,1111w•p,wiftnuJJ,9 ,w,'i,9b£ t 13 Ln•Wf"P' u!'l- dw1,l,wfi,w •ftwJ,f,-

1."snvu ·It nin J,11fi b pif, u UJ u J,fi qj,,Ln nvf} J,UJ'i, ,11, n.p ,p b p w •tt ~ W!.11'1.nLPJn,,fi­

u bpj, h u J, z "'!'// j!W 'i, w ftw ft•wfi J bp.n'.ff'i, bpj, q w:pqw9J w,'i, z_fi np1t;J,-I. 

UJR.UJ'!_UJ•9b1, t ll{UJ..t:wfi,p_ ,f_h:p•wuizw,ftb£RL, Jl'"'B'i,,blnL h ,f_bplll"ii['UJ,l11fij~ 

p1JJftbtL"' fiwfuq,J,fl, 1,963 ,p. ~pw<nwpwlf,f_w,)- '1Pl'/!l!' 
9-,f,p.p[! t{_bp.w~,pulitnJJJ<{'w.ftm.,p1uJ.fi 1fr,w 1fuw"lw'"'l""''u'tnb,l ,n'L l!frpw9-

·l!"'vJ t:wz,f_J, bifi ,w •nJfi,f_bl pnlnl' wj.fl ,1J,f,Ln,n1,zn,cPJnifrfrhlp1!, 1JJp,nlfl•,q mp-, 

,,f_ b L b fl fip LU . pfi fi•wip,ft,u wifi d.w,J UJ b,wlft' 

{w•pnpwtnnp-q:np•r)-fiw,ftwfi wzJuwmwfi.pfi bpi! n,um,ufrw-J wfi<ftw-

4_wpd-wftw1, wzfuwmwfl,J, ftwpu.np o,zwft'i,l,pf,9 bfi, UJ'l- · "l"'P"'"I­
JnwJ!fihpj, [!bJi1',w9[!,nLU n1uwfln'Lfibp[! umwfintu l,'i, ,f,npdflwqwfl 

wzfuwmwfiJ!/r t:ULnllLPJRLfi h u11,f_np11Lp J,fi,,fin,pn,Jfi bq_pwftw9n1-

JJJnLfi'i,l,p wHl ftwtnwpwr)- ,f,npdbpj,91 

bp u.wfij, 11{' /, <nUJ ft wfi t;,w J wl'u w p wb J, !f,,J,qj,ft wft wb U. ft11 L"P·'I j!,J,­

JJ,w i:J, W1Ui[!pnlfin1JJ 11-wu1w1,f_,wfi1rpb'l"' z,n,pp_ 40 <nwpr,J,w :ft1mmwft1w•r)­

,f,npd[! {J-n,LJl t m,f_bl uhq ftwq_JbinL UllLJfi ,1/;,r.'i,wpft[! ~WJbp/,1, lbq­

,f_n·,f_,, '1-pj!nLU Lwflmp,/,1, o,qtnwqnpr)-,f_w,,J, l,'i, fiw,IJ. lfnuft,f_•wJJ, u. {b-

:LJ,fiqpw11-J, t:wJwluurpw'i,1,bpj, bnLJbw~nLb wJpf,r.tfifibpf, ftn,zJJ,9 

,l1zwft,f_wr)- ,f,np,t1hrJ, fiqwpw·qpnLPJRLflfibp[!t 

!lbn.1, w fi'ftl! ·ft w ,q,u b~J, u, w n.wp_fr'i, ~ b p,PJifi ~ j,,u /! bfi.p [!fi·'l-" ,1, ': l 

t:wJwluwpw,'i,1,bpj, j!J,ulJ,wftwb !f,wftnlJ[Lnhtnfibpj, t:wJwp ~wu<nw<n_­

,J_wr)- ftn,lnJ,111- j!,J,•J j,wJj, 'l-"''u[!fif}w9f, u. qnpr)-fru,,qwfi wzfuwurwfr:.pfibpf, 

4,bnJ,fi r)-l'w,q.J,p[!t 

9-fal'/!l! Uf W p n ,1, wft•n,u t pn l" p WJ<fi ,f,n pdb pf, 1, ft w pw 'fl' n Lf/JnLfi­

Hp[!, n p nfi/! J.<nfintu l,'i, ft n l n J,11- ,p/tJl.j,wJ,j, [!frrpt:,w •fi n,p qn pittfrw ft w'iJ 

JJJyuwwwfij!'i,l,pf, r)-pwqpj, Jbp_, Jr,fi1.qbu frwk "'Jfrll{f,uf, wzfuwtnW'itJ!-



4 b. \,, lLpw&wu1111& 

Lhpf, fl.4urpw·q.('nL{IJnLfif.thp[!, n·pnf.t1p wf.t'>.{'wd-h2ur hfi. "n1n/r,11 pf,·JJ,w­
Jni,J Jwuf.twq.f,urw9mz nwwf.tn'lf.tbpJ, J;wJwpt 

Pw9f, f.t2,f_wt} w2Juwurwf.t.pf.thpf,9, q.ppnul phpif_wt} bf., WJfiU(f,­

uf, if,npdbpf, f.t14w•pwq.pnLPJn~fif.tbp, npn•f.tp 4wpn1'l bf., oq.urw4wp ifa­

Lb1 J;wJwiuwpwfif, UJN_ !f,w4n.i,1urburf.tbpJ,, f,f.t i_ U(bu f.tw1b. J1niu pni­

<bpf, b. urbfuf.t:J,.4nuJf.tbpf, <wJwp, npurbtz w •f.t9f.tn,J hf.t 4nlnfr,'1 pf,-

JJ,wif, wq_bl·P <wJurnnrn 11wu,pf.t{Jw91 ' 

9-p,.pJ, pf.ti[! 'fJ.n1,fuLhp1nJ 1,4.wpw·q.pt/_wh w2Juwµ,wf.ti,pfibp[! (pq_n,[_ 
83) pfi,Tflq.p4,n,J bfi 4,nlnfr<'I pf,,JJ,wif, pn,lnl' <J,Jf.tw4wf.t pw·df,f.tf.tbppt 

8n1,p1~wf.tunip wJuJ, u4q_,pniJ zwpwqp,f_,n,J bf.t ur1_JWL pb,Jwifr 

<wJwnnrn rnbuw·4wf.t J;J,Jn,rb.pf.thp[! b. Jbf1mffih•pf, frl[wpwq.p1nfl-J,n,f.t·­

f.thp[! • i/,bp1.n,J php,q_nuJ' bf., wf.t~pwdh•zur w •'lJni:uw4f.thp b. Jbp 4n'l­

Jf,,g o•q.,nw,q.npJ,f_:w,,) q.pw14wf.tniP1wf.t 9wf.t4f!• 'ii1,niP/r WJTflUfpuf, 11w­

uw•t/_npn<•J[! pn1JJ'l_ t rnwtfau JnLpwpwf.tunip w •'l!fuwrnwf.t.pf, <hurw­

qnurnt:./J1nif.tl! 4wurw,p·hl Jr,f.t.pf.tn.,pni1f.t1 

Un,Jf.t tp,p.pf, q_bpwipb[IJW~ .pnL•n'{' .pf.t•f.tw11wurw:4w·f.t 11J,urn'lnL-

/J1niJi,f.tbpp J,bp 4,n,,,,_Jif,9 41efi11n~f.t1,f_bf.t zfi.np,'>w,4wln,fl1,w1Jp b. ~wz.,f_f, 

4 w ,nfnf:b f.t, 

lJ.Jf.t ufr,uurhJHpp, npnf.t911,,J Jf, fi1ni:flf, Jwf.tpw9,f_w,J uwuf.t.f,~­

,f.tbpp <wqwuwpwi_w,,f, pw2ifu.1_w,,) M, J1nW1 1'Jn<PJ, Jb'l_, 4•n·i_,fnuJ bb 

4~u11fhru u~umbd&.b,r: lf wf.tpw9.if:w,,), pfi,p~wur !f,ww ·-fr11·1_-,[,nJ t 
q~uUfbru ~mq, f,u4 fipwfi 2{'1.WUfWurn'l wfl,pfrf<:wur (bl'>wpl[h n:. 

,p w 9 urp,t!w" f, J w u ur 11•1_) J frtw ,[w Jl'l!' q.Jiuuilfru}in&. d~rwtf. w Jr: 
flL111,fJJwf.t Jh,'l. b. dn'l:_lf'U1•'1w4w'b urLurbun~fJJw1i rnwp,php hJnL­

'l·hpniJ Jbf,p '>wf,,.11/w{n~J hf,'1 pw,rr.Jur"IJruf, '1-foUWfhpu uJ,urnh,,lfrhp,/rt 

'7-f,u,Ufhpu uf,urhJ.f.thpf, RLU•J1vJfiw1uf,pniP,1n,l,[! <bzurwgfih1.ni '\W­

Jwp R'{'·nz Uf"'JJwfrw,"w•f.tntPJ·urJi,p frwurwp,[w,,) f WJ'f uJ,1u,urbJfrhp.f, 

'fWUUJ'""'l''l-nlJJ [!'UU, f.t,pwf.t9 bp,hp '\wur4w'irf,zf.t·brf.' 

1. [!Uur ·rpfru!U(,h,('u f,wqj, JwLpw9tf:urJn1J[IJwf.t w ,uurjr,hwfif,, 

2. (!UU1 'fPU·Ufbpu !f,wqjr b. ,,.f,.u"lhpuf,au Jfr'tw,f_,wwf, wq.phr,.'w ,­

UI UI J.j, f., t/_/r'A UJ!" f, 1 

9. J!UU1 ?ftu1Ufh•pu !J,w'l{j, ni qf,.uU(hpufrnf.t J ,f,•1_wqwJ,pf, Jfrr,b. 
lucw,,) ,jirf,,w'l..''1honiP1111fi .pfin,fill.f,, 

'l-JiuUfbru qJiumihd11iibr.{i IfU~iuarw,r1pnd&. e,um d01&.rw9,'1_m~nl­
FJ•Wli (11.JiuUfhrudwli) wuuq:i6w.li~.-

'J,j,u,Uf hpu uf,u,urbtJf.t•hpfr Jf, l"'P' {wm.+n•LPJn1Jf.tfrbp wnwt,f,f.l 

<brJl~fi 4wfu.i[w~ lrfr firw'19 11f,,u,Uf6puJ111Ji w,uurj,IG.w•fi.f,g, llf,urnhJ.j, 

11fau1UfhpuJwf.t wuurfr,'G.wf.t[! wpurUJ'.'>IIIJUJ1,[n<J f 'l-fru1U/hpu f/,w•qj, Jwu-

f., f, frH pf, tpd" w ! f,,fi 2:111..f, b pf, { w 4 W•'fW•ptA. J Un,,p J ""'1ip' D = _l_ u u-1, 

. a 
R'f'Ulb'l' D-fi '1Pu>UfhpuJw1, wurnfr'G.wf.t.fi t, fau~ a-u' uwuf.t,f,lff, ,pw-

1f,fi 1."'',f,(!t 

f!uu, '1P"'Ufhl'u,J,111fi 111·u,111~UJ·f.tf, pn•Lllf' urhuw~J, Jwf.tpw9,f_w ,~ 

"'fr.uurhJf.thpf! 4w•phifr t 'l'w·dwf,bl hphi., {J,,1;11111ft'wfi fuulipf,' 



1) 1Tntib~DLlWJ~li "- po&UJl~.W.li. 'fPUUfhru uj,uu,,b,/iflbp, Rf'Ulb'l 

· Jw~LM1ibpf, u,pwJwq.f,,}p 1 mµ-f,9 (JJ,lj,JJ,qpn'iif,9) qwJ I(J-7 

ud-J,9 ,f, nil!' ,t, Urw'ii,p qnz:t£nLJ /,'ii. prrmlj:w& lnLbm31t1&hr: 
UJUl"fpuj, uJ,.uu,1/df.,br./! t;n,Jm1bfi . bL, pw'iiJ, ff[" !f,IJJl'l_hpj, pw­

dwfdw'ii .Jwrq,bpbtu''iibp,/r L1[1.UU1qbp.u,,9nul~h [11p WJU ufr~u,hJ'iibpRLU 

.J,R1J'iib'ii !f,J,'lfaqLUftwJJ· J,,J,LU1u,u,1 

Up LU''ii9 ,! nlb·qmJJ. LU-,qJ,fi-bwJ, qurq"W'ii t; LU u, q n1,fl Jff L'ii'iih {'[! 11{ LU JU LU­

,f,LU,j_ n p ,fLU•,} b'ii LUln.LU'iitl.j,'ii Jnib·frn1,lfi-bpf, 1,bpJLUJJ,'ii 2LUpd-.JLUJipt U1u 

uj,uu,b'J'iib,p'ii nLUnLJ'iiLUuf,p,{.11tJ b'ii !f,J,,'lcf,qLU!qLU'ii ,[J.pJf,LU·JJ, qn<rrunLJ, 

2) lintnr~ 'f.Plllll[bpu ufeuu,b.J'iibp, npu,b,'l ULUtu'ii,f,,q'iibf"'ii j,pbt-

9J,9 uhp,qLUJW9'iiR11,J b'ii J.L'b\qn•I.J[_'iih~J, JrLUJ LU,nnJ'iibpf, LU'q,['bq.LUIR­

Lbp, n.pnb9 u,pmJLUq.f,•Jl! ,n,LUinLU'iii/Jn<J t 0,1µ-f,.9 Jj,'ii)!k Imµ, 
l(LUJ ,10-s- j,9 Jfr'ii.1JIL 1tr1 u:d: 

3) lim.qpm q.putqbru q,LUJ gwbrwq.putqbru uf,umb,iNibp, npn'iip 

1UfLUJIRLfiLUqn1,J b'ii /u•2•1'' 0,Jµ--J,9 qu,,J 10-5 ud-,J,9 J/,1,}, Jw'ii.pw­

'1-fiuiLUqn,j_ u,buLUfihlJ, ULUu'iif,q'iibp (un1.ut1[h'b'l_f,LU1ibp, tJn<LuJ,LUfibp, 

4',p,j,n 1,p'f, bp, .J UJ'Q.UJ/un'lL hp IL LUJlfi), u pLU'bJ! t:j,JJ,w,1(,w'ii .RLJ LUf'IR'I.U­

.t; wJ,UIRLU b'ii LUJ'ii t;LU,U1JrRl:P1n,u'ii•bp[!, np•n:lr~ p'ii·n("R'2 bfi t;,bmbpRq.b'ii 

uJ,u111_bJ'iibpf,'ii11 I 

;; PpLUq·LU•'ii ln'L,}RLJ1P1ihre fl',b.pJn-11/r'iiLU·UJrqnpb'ii qWJat'ii it;LU,£wuLU-
pLUq',z.n.i[LU't}, ~nJn·q.b'ii I,. 'f"'ptl.b'ffr uj,-u111bJ·'iibp bfi, 'J,l'w'ii t;w,qLUawq, 

qn1nJ,11 11J,ut1[bpu,j_w,} IL qnU[J,m u,f,uu,,/tJ,1,b,pf, p'iinpn2 1w•U1qn'l.f1JtH'ii-

1rbpJ,9 t '11''~1,g pw'l_.JLU•f/,w'l' t:bmbpnq.b'ii lj,fib'll!, '},(TLU'b,j fJbpJ11-

"fp'iiLU,JJ,1qnph'ii n-i_ t;u,,,f_wuwpurft~a,f_LU,,} uJ,uu,lrJ'iibp bfit U.1umbq JIIL­

J'LU~W'iil)_Jn<p JLUu'iif,q qLU1'l_d0,f_w.,} t pLU,j_LUqw'ii ,Jb,} P,f_RI/._ Jnlbq••~L­

:Upj,9, R['[! ,flnin t Ul'LUJj,U UUl<LUutj,uutJ,Jtnp·h'ii WJfi 11J,inhlnL •p.U[bU 

'Ii•r !f,LU,q/, JW'ulifrq11 ,' 
· ltntnr~:q upuua.bd&hr h&. 4n2:if:niiiu IIUJ·& ·dp~rnfibmihl'n~& ,,+u­

mbd,&hrp, nrn&.f illilbb& u'illllidw&w.Jipli 'pwrAr IJ-PUUJ.hrUlll.lp-Jm&, w.3-
u~&.f&' mhUtw'i!~ dm~Lrhoji pw·rlu- 1Urdh£: 
· flJJ-b unLIIU[bf/iqj,LU'iib,p'ii n< fJn,quJ,LUHpp t;ui,Jwp,[n i,J b'ii dw4-

ro:6.hm.hrnqli& ufeuudM'iibp, LUi"fUJ qrr:l'nfti11 11J,u,1.1[bp,ui/_1uJ uf,uu,bJ­

'h:/1pp dp~rnfihmhrn¥1i uf,uu,bJL/,(" /,,fi b. n~frbfi q.J,u,Ufbp,uJLU'ii LU,£h­

lF PLUPtlr LU'Ui~f,rAwfi, ,l!LU'f., LU<nLU2J,'iifrbpp1 ([J"'l"'l t, np UJJU bpiqnL 

uj,uu,h,l,fihp11'<U . ~ JLUq,bpbuLUJ.j,'ii hpihR,1.1P,'iibp[! "lbinip t RL'iib'iiwir 

"I' n Zfrll 11h I' t 
. 'l-JiuUJhru u)l\nn:bJ,liibtr}i :qwuwlJ~rq.1udli 'Pum . q}iuui.,hru ~wqjt 
~ tt~utqhrupoli :tIJitmt\_wJrp . uiqrhqwmwJp& qp6w4p.-

1 

l.h·uthp11·q.h1, u.f,wu,bJ&h{I',[! pu111 'fP.IAUfhru ~1.11"1}, "- Jfn2wifu.r1rfi 

wq.pbq.wu:LUJ/ifi ,lj,'Awf[J, qLUpR'l b'ii w,a.u.r2w91sbl 9 "'P'"l/i 11J,u·"lb'f"U 
ufr,u,urbJfibp, 'J,pLU'ii,9 urfr."IJ,Jt opf,'iiLU,qlihpf! u,p,j_1.11,) bfi LU'fJRLUWlt 

1-n<Jt 

u2if.LU,,} uf,uinb•Jfibpj, fiil.wl,p LUf'UlUit;w,,u,nJ bf,, t;hin<lLJWL qhpUf• 

U'q'lljpntJ 'l-['RLU /,'ii 11f,u1U[bp1u !f,LU'lJ!, t:h1mn 11J,u,1.1[bpu.J,11•'ii .Jf,tLU'i/_LUJ{'/!• 

opf,'iiLUq, '1--1. (,f,pilf,n<p), 1.--2 (lf;Jn~luf,LU) ,It w1-1.fi1 1>'rf:LUpq1,f_LU,} .'ii 

uf,,uu,bJ'iihp,p, 1£1LU9/r 1nP,hpnp,11f,9, t;.'hu,bprr:q.bfi bfr, 

b{'ip "1/r'ii•11 'iiJnLfJf! 11J,u,L1[bpu,J_LU,} t t;b'l""q J.j,'t.LU,j_WJ['n<J, uf,u­

,n/;Jfi u,,'bi/_LU'iinLJ b.fi tlmqol: bfilh t;b1qntq1! t•<p'ii f .lip:q.rnqnt, J,ur,. 

bfJb np.wt opq.LU1rU11qLU'ii 'iiJn<fl t, JJrU(UJ' q,LUJu,,j_w,} in1,,}f,,.y,9' wi~nq_D{, 
hp-hrnqnl /,, LU fl 'ii I bfl b 11fau,U[b p uf, nfi Jhw,if:LU J,(' I! o,11'ii t, LU>Uf t.U u J, u-, 

111bJp qni_r/.n<J t wbrnqnl, fr,uq bf}/, "1/rt'ii111 'iiJnifl& f tqp&q qDt; 

'f,'t,,, 

IL'lJDLUW~ l 

,.,nt tPr+ .. '4'ur 
l.•tut fl,1,.._L.,/t•'ll,6-p l tJnL1unJ,9'ttip ( t•,. ltuLfl' t­

. J.._lu/i•'fl,ltp) 
~·'fDL,t Uat.U"(l,1,'fJ,-t,I,[' ' uOLU"f.l,'fl,f aJ.'llrl,p ( 'f •ll,/!/ I 

tJ•'l I 
fl,J,..,, ••'-f, uJ,tJt••"'L• ,t,.,,,.,.._,.,. 4 •itfr 

f/J,'t,'1 ll•r,,.,-1'/•\l,I', o"l•t, JJt,l,l'a,l'l,l,I' ~l,'l'a'-t .. --
l'",_'t,,.,tn[,IJw4r, •>'" , ... ,,.,.,, P•"t•,J,'tt e,.,,,,,,. ,., .... ,,,.,,,,,,, 

~-, 
,.., U~•-t-u,-.1,,, 
.,, .. , tlfalt, 

'l-puUJ.bru u~umbdlibrj,. rpuuwlf,wrq.ouf&. 'PIJIID qputqbru ~mllfli 
1.. dpfwtlm~rp tJinpw.q!JhgotpJ:Wli p&otwp,-

lffr,fi,lf"- rfbpfj,L 30 u,wp,f,1,bp!J! fr,rL,rfi,11-Lhpj, rpwuLU·qLUf',q.ULU'b ~J,,J-, 

,pn tJ [!L qLU•,} tp 'lfau"lbru f,,r·fi J ptLU•,[w Jl'P I,. 'IP u"'lh f"U !f,LU''l.P J ml h­

qnr.l'ii b pf, JJ,i,k bqw,,} ,j,nJuw•'l_'lfb9,ni:JIJn1.'ii,,p1 lJ.Jfi qnlnf,111 uj,uu,bJU~ 

f'f!, np•nfi9 11/ru1"1li,pu,[w,} ,f/,LU'lJ! LUfiJJ,1LUfrLU&•ph·fi ,f,nfuLU'lf..'1b911·r.­

PJU11fJ Jh2 zJ, Jmb.r.J J.f,1w,fLUJf'/r Utr[ Mtnll,,lrp;j, t;bu,, qll'i,[•~·J /,fr 
tpn~o,p qi• 'L•J,11 u,Jruu,b'J.Lh.p ('.io '>'•·"1,""l'hfi l,zw1'11.Uq••tJ t L•t .. •iil 
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bJ, q,of}oz' ,[w'fu, w1uf,fi.pfi' q_wfuhLn1.J b,J Jliw~ lnt.J-n1.JfJ,n1.J ), 

Sfa"lfr.4 lfr1r!f,np 4n1nfr,'1- uf,uurhJfibp .:f,Jf11u.4w1'nwf w•111,11'!.w9fin1.J bi, 

'"'"-JUI'£ Jfrrw•,[wN'nLJ 'l-nf'4,},fiw4Ul'finphfi un1,t}t[n·q qw,J wu1';zw•fi lw­

,f,n,f_ tnu),f_nq fiJn1.fJbp[!, opf,fiwf nu4f,fi, wp,)wfll!, As2Sa-[! , AgJ -e, 
CdS-[!, Mnuli,p[! L. W/l fiJmflhp' 2,111111f,1' JJ,'!w,[_wJpn1.J, 4,wJ 

NaCl-:[', KCI-ll.'' ph'IN,.11'.[nul, hfl,hpnuf h. nlJl'fal O,J1',ffW1'w4w1, :1.n1..t).f,,l-

1,hpn1.J; ~f,n,!f,np •4nlnfr11-Up 4Ul'Jllr'L hfi wnwlwl,wl f,11.]!"{h•u :ul,op ­

'l-uiiiwqwfi, WJfi"{hu w_ o,pq:mfiw,4w1, UJntphpJ,9, lfwu1'w4,J, 11-hUf­

lln1.J~ hp'IP JJ,1.w,[wJp[! p1.pfi !;, uf,uu,h,I!/! 4nlif.ni,J ,!; fi~qrn!l>np : 
Shuw,frw1'nl'h1, 'i.l'nd rpdt/Jwr lnu}hil], wJbl, Jf,· 1Jf,w9n Lf/Jn1.L 4wpnq 

/; t}w11w1h1 np,ll(h'u .:j,q,p•n·!f,n•p q_ntf, 'JlP"'Ufhpu !f,w,q_: 

U.11, qfou,Ufhpu uJ,uurhJLhpJ!, npnL9nµI 11-/ruUfb!'u !f,w,q_f, L. Jf,­

rw,[wJ.p,f, J1rcbJrnL[frh,[1J, J/r'!.h. wiroltim bf, uhpm ,f,nfuwq_,,.b9n1.P1mL n1. 

4·w"{f, npk!; J.u, 4n1:,[nd bf, 1Jm!l>~,t ln.i,,}-,n1.1.f1Lhp (')do-1n1.t).n"J bJ, 
q,i')..oz----w-wphftw,J, n1.p,[,-z fu11'up.n,/_' uJ,pn,i.J hJ Jf,,u-l ,1n1.t}n1.J,f/n,1.J ) , 

l,J,,J ,1,w4wLn1.J Lfrn•!J,J,,£ ltnz,[nq 4n1nfrq;Lhp[! pwp,11- opqU1uw4w& 01'1n1.­

phpf,' UUfpu,w1tn1.9UpJ,, 1f,u,pn9b1JnL[nq_f,, OU£WJf,, JbLUJu,f,1,f,, 

wiq:wpJ, , U1p{hu,u,w41wl, h. pfl•w'4wl, fubdhpf,, q_wfiw"{_wfi "{ntf,Jbl'fih ­

{',f,, 4,wn ~1_1riltJ, L. L:Jwfi pwpJ..pwJni•hi4n1.lwlftl, Jf,UJ9nt,p1n1.L,l,hpf, 

( ,P.(J1lf) ln1J,)n1.1/Johh pL hfi ~ wJ-Ul>.U[WU1 w~fuwfi ln ut./rii_l, h pn uJ, bz.q_ UJ,,) 

fllfif ,J ,n l 1,,4,n,1.t1'·bp[!, ~ wJ-.bfllw·muJ,} J.N:tli/_.n pwrlJ w•l, 9 1111,}.p wJ:n·11,,4 ,, 'L w­

Jj,,1, J •j,UJ9n1.fJ1,n1.M.1hpf, ( 8,lfll') J1rch4nt.,J_1'bpf, { bur, fufruur Jh•,) b'iu 

1',pw1'9,J,9 1n1.pwpus~Jn'-l'J, JUnLfJp,WJ! Jnm /; 4·nln'fr'1- JUJ,u1'f,4f. 
,J b,,) n vfJ J'UJ L l! t 

,IJ.J,d,J t/.. IJ.. '1wp,q.j,fiJ,, IJ. U. I.J,1"{UJ'urn4J,, t/. . t/.. '1np,zw4J, L. 

n1.pf,z.Lhpf, 4n'LJfr9 w"l~on1.9,[_w-,t !;, np zf,n!f,ftl q_,,£hp 4nl'/_nq uf,u­

u,,bJHp[! f,pw1twfin~J J,phir9J,9 &hp4w1w91'n1.J btl, Plf.lf-.f, f,pur4w1, 

ln1Jttn1.J,P1'bp L. {,w,Jw:"lwur,wufuw1 ln1.~f,,l1'hpmJ WILJJJf""9fin1.J h'i, 

..r nl h 4mu UJ p ,,:.f,u,Uf hru q_w,t)-, JJ,w!J,wq_, {nJ n q.bL, f}h p-J "'IP1, wJ fri4n­

pbfi 4w1n1.l, nt ~w,[wu.wpwq,;,ni/_wo ln1.0nLJf''irhp, npn1'9 1111aUJ1'id.1,UJ. 

~.wurqn1.fJJntfifihp[! np,nz,f_nLJ bl, fipUJ1,9 Jnth4n1.tfihpf, J.L.n,f_, Jbt)n1.-

P1wJ,p L. &,41r1.fin1..fJJ•lJJW1Pt !Jirm1wtf UJJu u•l,win1.1r.[!wJJ,fi urwppbpn1.­

P1n1.1,1,bf"fr1,, PlJ1ll l"L,,)cnr.1/Jfihp[! Jur-uLJ,,4Hpf, lw,,f,hpf, .,:J;,u, 4w,Uf • 

tflw,,) Jf, zw.pp !f,J,q_J,4w-',f!J,JiJ,w,JrwL {win4nL/J1n1.'irUf"n,[_ ( 'lfe!f,nLq_f,w, 

11-fawl>fa'I.• O"{urfr,4,w 14w·fl ~win4mfJinwHp, 1J.uuib·9n1.J L. WJL1') nuU'ir 

frntnfr.11- ln1.t}n1.JfJ'irhpf,1' l,J.wfi ,[wp11 L. WJ'f "{W:,n•'Aw•an,[_ !;l n~un LJLw­

uf,p,[_nLJ h1, 4nlnftlJ- 11J,uJ,•wJf, 'IUl'U<[!fi/Jw9nw, 

l,hr;mbtpJntli 9 

ll.fr~rwdhzur !; L2hL, nr ,l.frqpn•{hurhpnq.h'ir ftnt«f,11- uf,uurbiJU­

pai.J 1/rn!f,n'f' Jwu1'fa4Hp[! 1'n1.f'ir"II," 1f,n:Juw,q11-h9nicf1Jw,1, ,/hf hb 

Ju,fin1.J Lntt}f,J], Jnth4n'-'t'irhpf, {l,u,, P"'NJ nl Ph u,,fiJJ,1.w4w1'rrph1,, 
,frfl.f_"{hu Lfan·!f,ftL.1',h,p,f, Jnm, UJN_ 1{,n!f,np JwuLJ,J,U.pf, JUJ4bphuf,,fi 

lll''1Unf"P1i/.w.) l ,ft.nf/,.J,.z fi1111.php,f1 ,unf:'I_Ufmw1J,fi zhpurhpj, JJ,,_ngn,[_, U.n 
4w"fhp1, WJiL .p,fin1.JP n1.1,h1, L. unf.hlfr /f'R1.J,l bfl wpurw.:w•iu,i/_,w,), 

· 1'11tn:~q tJi,J}it~ .6:fiuliw,~w,li~ul,lib,udmncil.li mauuilh.-u 1u¾i,uUl!bd­
librfi, U:W~hrbuw9pG. zltrmbr~, fili2_u,b,u liw/1.. ,pwr'1r~1d111j_h~.ml~d1li. 
dpwgnt.pJ-ntlilibrp tntbntJp-li•LrJi ~fiql1:~rw-f1nlft1Wili I;: , 

uhf"41.UJ-111.Ju 4notnfr11- .pj,JJ,1111' ntUn:«JJf,,wuf,,pntJ !; pn1n,p u,huwl4fr 

JJ,4,r1t':hu,hp,nqhL uf,,uur£J,'i,'1l"l!, w1uJ,'i,~1,• 4nLnfrirl rn~t}n1.if1Lhpf! 

( ,'l.nlhl'l!)11 fipw1',o L.uurb9ntJJ,9 w•aw,1.1119,ui,) u,u,pn1.~urn1.pw9.q_w,) db. 

£hp1, nt 11-n1''1-"'1:1,hpf!, J,Lt "fbu 1'wu Jww,rr-:hu,/rpn·q.h•f, u.fr,uuihJfib ­

PI!' u 111.UI"{ h'irqj, wHp[!, l;,J DLJ_,uj,1wfrbp[!, ,f,,!l..,f,n'-1'1, hp:[!, Jlfubpi! -L. ~N.-1, 1 

flw,9J, {J,[_w,) uf,uurhJLhf'"'f,9, ~111nfr11-1J,Jj,w'il -n 1.,u111.1/11wuf,pnLJ !; bwb,_ 

4J,uw4ntirfr11-1'hp[! L. flllfI-[, Jf,wf>w'l. ~nJnq.l,f, Ln1.t}n1.Jf1Hp[!t 



\ 

ldllflfl'I- 1,,0M:rflf\.5~"bbl1fl USU.80MJ'C. 

./l.lfilf - .J, ln to-n t J/}t b I' u u, w ii w,L n L ,; lll ,I wp ~ w u, n ,I[ ,J b'[h,.q.fi b {' 1. b'i,, 

'Ufu.1-'>w•fJ,t,f_ntJt upw,f,9 J.J, J1UJ1uf, { unu/r,Ud., qnulf,wpw:pf,,qn~J, l[wnt­

,•ntJ,. J, LU/,fb) '>wJ,wp pw,fw qwb t <:wJ WUf UIUIUJIUiJuw b Jfatw,f__ w Jf'P 

-':bu, z.1,f,,Ju, ,f, Jbp_ wLbt,J!t lf1n,u JUJU'[! ( ,dlrtwu,f,t, ou1w, wqw.p­

lll''fUlp ,J, UJJJ_•fi) lntJO-jr,J_J, .t;bu, z,,f,,tf..btnt9 pwgJ, UfW'>wfi•tntJ t bw1/, pb-

.JIL.wl[Js u,u,1/!w9ntJ1 
lpn}np q_n1t.,rp umwgJw&. Uf.W/JJ:wi&ilibr11.-liir1nJ,1'l- w1wb1q,111•1r1-

'blipf, 'f"tnti/J:1nufi1[! ;;Jtp q•wrb1,J, UfWU1l[bpw9iib1, b'fJb ffJp.uUfbpu,f__mz 

'"'''ll! odu,t{:_u,.o- J.fatbp tfllt/.. ln1JtUu,rr,P1wJ;p u,,j_fLUl JJ,•iwt/..wuinLJ: 
IJ.1-'l- 11b·UfpntJ iiJnlp[!, ' uncifw1r1,wg1,f_,btnt/.. ln,o-J,w Jntkltm-1,fibpn,f__, 

t:w:,f_w.u wp w,Uf bu "Ip w•zi/u•i/. bp w Jip n•'li. l n LO-f,:i_n tJJ' u, Ill[ n t/.. J, pw•l(wb 

l'ntO-nLJ'fJ: ?, fr u Uf b P ,u !p w q J, w ii .f, 2 "' f, l n L o- b l J, n L fl J n ,._ 

f, I! u,,f,J'"'l J ,fr1_ustf..w1pn-,J w•UfW-'>nt/__m,J t qbp'>w1qb5w,o- lntJO-nttJilj, nL 

flnp :j>wqJ, uunrJbpJ, w•n.w2wiJr1LJf I, -':wf.t.,,,J,uwbntJ t iJ,n!/mp l(n­

L".fr''1f,bpf, u1r1w9 Jwf, q,J_,/u w ,f__n p Uf w !'J w f, [!I UwqwJf, JJ,wjf, 

· UIJ'1 U[Wplwfif pw,fw~•wfi tti l/ntnfa'I: uJt,uwlrJJ, u,,nw1w9Jwfi· ;;,._ 

J wp UJ1fit':p•U11dh'lu, f l[,jr,j"'w·nbl I.tu bpqf1t "I w1J u,f,' UJ) ,mlJ,wL tntr}J,-

1_nwl w)i'f- "fnp,o-bw"u,f,npbfi l:J.nLt)<,f_ml f,in•cPI! U[lrU1.j! t qu,f,,,fjr ~D-

1npq qpuuihrun.lp-Jw&. ,uuu,J,•-1.u,f,nLJ, npU[/,u'I:],· WUflll''>n,[,,f:w·o- Lfaf,J, 

uJ,uwbJJ, ~p&.lnnp~w~w&. \wJm&mpJm&p "- p) np uu,1119,f__wo- Jwu-

1,f,,l[fihpf wfdfolmU[bu ~WJm&.wgt}_b&.' u J, u w b J J, w Cf[' b-

'I 111 ,n J, ,f__ It w J n, ii n L/J J n t f, ,f, lll'UfuA'>nr/.h'l.nt .t;wJlllp• . 
b{"ll wp•q.bf, u1nb'IJ0-tf..wo- t 1>,u,Ltwpul[wf, u,/;uwl(,wpwp Jw"•/;pl.­

un,[_, .t;bU11b.WU[bu u. w,punpipblm JI,,.)- [!f,,1Jntf,wqn1,fJJ•UJ·J'ij1, pwp,A.,p,w­

'ff""•Ufb{'W pUJll{Jw.f/,1111'1. ufru1nb•J1[!, .t;f,wpw,f,np t q.w,nf,n1,J ,n,i/J!wl tnt­

d-ar,JP,mJ /,'lw'O- f;,J_b!Jt1r1l'n'l,J,1n-u1r1w•pf,i1J, ,qw111npf, JmLUpJ,9 Jb,l(J, [!'f,,n­

Jl"'l."'ftwb w,putrPl'SPwfi rpf,uU[bpu !fuu.,J, Jwl[hpbuJ,fi { w_nt/u IV, 

. {1 101 }t t/,bp2Jli,,f,,u -':l1'1r1'11,uiif,j!n,f__ ,Jw,uf,iji1ft;H ,pf, 1Juiif[bpb.uf! LP9/!•wtf..np• 

t/__nLJ t JJ,wlinLf, Jlro'!l!ni/., npnt/.. l(w,f,,fu,£ni,J t upwf,9 .t:bw,wqw fu11-
znpw9nLJ[!t U.qunp'l'-,tf..w-J- J,n'flo.f,b[T'[! Jwuf,M,J, Jwftbpb1ufi bf, pbj,nul · 
J, p ht !I ,,;,j,,,,p UJln p Ul1f.UI lrfl'i!' n pf, J fat" 911 ,f,, .f[ Ull"( .t ,;,u, u u, UJ. w•tf.. n ,,J 

'/Jrf.,[wp ini,o-b,tJ, Jwu,flf,lt'.j, L. JJ,,rwr/:"1Jl'P Jj,'!ih:t IJ,11:j>,q, uJ,JJurb,/.J, 

111/U .pnl'"l'fr zlrnp.,;J,,,£ d.b"-1! t pbp1111J Ill '1-.P b 'I- Ill ,IR J, "- ft1w1nLfin­

P1•ntb, w1u,J,f,,1f,' J.w·uLJ,Jrflbp,[! JfunJ /,rf, ft•r•'/r, q,J,,.u,Ufbf">URLJIJw'i, 

i.u1u_1r1,fa'AwLn,tJ b. .1,bfi l[n-wqnLLlfntilt 

UJu P"l"PP8 .t:bw·L.ntJ {, n'[l tJ,rr.!/mp ftntnfa,'1 l'nLO-trtJ{l-f,hp { 1'l,11-

Lhl') u1nwfiw1n, t:wJwp Ufb111,1 { ft,j,punu/_bfi '>lll'lnnLl( ,11,p,.,,Jibpt 

ltn1nJ,1J ,,J,uU[bp1ui/._wo- uj,111nbJfrbl'l! [!Uln J,pbfl9 Jai1iuJ,.1if,bp,f, 

J Mn t:flfw,f, It n1U[ J, u, q,J,1u,Uf I, I' u ,[lll'o- u f,iu u, b Jl, hp J, b. 8,/f ll' J,p w.Jtur'ir 

imd-n,1fl1bbpf, JJ,i"- 'lif'Wt/__nLJ bfi JJr'!J,fi u,/;'f.f!, nLumJ, f, ,pwfi9 uJ,fi,Pb-

'l.b~ f[wpblJ, t hpftni, -1,u,f,u,,Ufwpti:n,f__t , 

U.nwrJ,f, ,.,f,,1111"1111~[! ,r,,lb~,•'("'1'111 ftwJ Jt•f,wturf, '1-Jr,uiUfDpu-,. 

r/_wo- Jwub,J,ftf,l,.J'J, .t;w,Jwp illJ'b"{J,,u,Jr "{llr/sfwf,i,1,pJ, uu,h"lo-nLJ'i, t, 
"l'.P '1bUf111ul J11thlt•tJ.frbp-J! ft.,u1J Jr•flH11~ J,,-wp ~fun JJ,wft11ul 4 
q11fi111bJ,,uifn,tJ bf, JJ,f,~ik ftnlnfe,,tJ.bpf, Jwftpur11ilwfi .. ,u,u111,J,,Sw&.,e' 

10-5 -10-7 ut.f: U.J'I Jhfln'l-l! ftn1.i/.ntJ t It n L 'I- h
0 

f., u UJ 9 Ju, L 
,r,1,p,r,,, 

Up1,:u -1.wfr!,IJ,U[lll{''></!,, ' [!·J,i,piwl[w11.wf[JJ, w1/_bJJ, Junzsp, lt•"IP,. 

'IJ,u1Ltfhp,,,.ifwo- J ,ww,'iift,filbpij, U1pu'>n1.Jf, t ,l,J,11~ t•IILIIP,fflbpj, Jw1'­

pw9Ju,fi wuu,J,-1.wf,J!t ltni11fr,j '1/r,u.U[hpu uJ,u11nb,JLhp,j, UWUll[JJwf, 

Ill J" , I, 'l.•Ul•f, Ullf[ I! ~rt l. "-n tJJ t ,,. Jr /U '"' b ru ,J Ill f, J b.p n ,,., 

a,,u bpf[nL Jbpa,,.Hpfre 9-ff'['l~fiwf[w.1lnt,J w,f,_btj, J'h-o- Ullll'Jllll-

o-nul t qi111lr1. l[nt,,.u.u.1119.Jwf, JbP,.1rw, pwf,J, "I' WJU -tlib111qb111·/i-
,l[npb,b wtf..biJ, t!b,nf,u,n1, {t l/,,f,,,,_bL•uw9f,wJ,f, dwJ'wftwl( u,J,,uurb,Jj, 

u.biuw,l[wpwp Jwl[bp,bu[! ,f,n·1,pw1'ntJ J;, 11p.J, {l,u,,fl.w~n,[ upuu,h-

JntJ Ul'l,•Ulln J;Upq,f,wf, li.,f__wqr,tJ :/;t ?-fru"lbl"uilw,fr d-wJwf,w•ft, eL·,,.­

t:wf[w,nw.l[.t, t1,ntP,Jr l(n111npU11ftJwl, -':bur.u.w&111tf.. ('ll''uJ,9 wrtf..•w~ 

J;Hp.Cff 111JP z1,np..t;fr,f_) 111,b·,rJ, J; 1nfr,b,f,1111J UJ,u,u,b,IJ, u.bu~qwpwp· 

Jw1qb'['hufr nt, fJ,{'W '>bu, JJ,wuJ,fi, wq_w,u, J;flbpq,J,wJp Jho-w9nLJ, 

IJ..flfl'{/ru f, u J,um bJ [! .[l-bpJ n<IJJ,f,wJJrqa pb,f, u,f, ""' 1111.L i'l.Jrf,J,, nl!uu,jr fr_ 

•uu,"'g.n~Jl!' ,w1,f_b1J, ,pwpq.. n'L p.j,·1. t!bnbu,nu 
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1. ~ntlqlJa u111wgntdJ! lfnG11-ldiuwgdwG dlq;m1J.n1[ 

l/,,.fi.,,_bfi·uw9J11»L ftwpbtfr , f,pw4'wfi.w9Lbt .Jf, l"'PI! J/,f,,q_,"'4w­

""'L 4wJ 11Jr,Jf,w,4wfi bpil.nLJ,Pflhpf, oqJrnLfJJwJp, 

!l.nihpJ, uurw9nLJ,J! !f,f,.q_f,4wl[wf, bplLnLJPfib-

l' ,J, o ,q ur w If n I' d-,J w fl ,I ,J, t n 9 n t/_1 

w) liJntpfi u.hljiw~wri ~u&.q,l,.f111w9nuinq. fiJnL/J-[! qnln'f''lfrwg­

LnLJ b1, ,:w,JwiU[Ullll'Ul'UJu,wL 1_nLu,J,,i,nw, Ul1UfW~n,f_btn,f_ 'ilpw 4nL,,,_bfi­

uwfiwlnL k 4ntnfr'I 'fPUUfhpunLfl JW1r wumf,-G.,wbnLJ 4wJnLfiwfiw­

l"L U[WJ•Jwfifi.h['i[!t flf'IU{lw opf,fiwf( ftwph1f, I; ph•pJ.l f/Jbmp•n,f_f, wqJ.­

IJJ, oqfi.ntPJ,UJ,/,p. .Jhmw"l.,1,hl'Jr 'l"'lhp.f, umw9nLJ[' 4w,J U. !l,. IJ,n­

"IJ,b.u4nL IL IL. ft. &wt1'.fr4n,U, ftnq•JJ,9 Jiwftt/_w·d- Jbfln'l:[!, npf, '1-b"I­

.J!nLlf t/_w4nLnLJJ, ururft 4,wmwp,f_nw I; Jfrl_w,f_wJpf, nL '1-fru"fbput/_nq 

.:j,.wq_J, qn[npzf,w9mJ k UJ"fW LpwL9 wpwq nL Jf,wmbq uwnb9nLJ1 

llmw9,f_w,u cruwnnLJ9V!» ,:u.rtif.ht•nt/_ m•nwiw9finLJ I; pw,f_wf(wfiw1_wt/i 

Jmj!nLp ftntnfri'I tnlJUnLJ/lt IJ.!'1: Jbj}nrp,,f_ um•w94_wd- b1, Hg-f,, Cd-f,, 

Se-f,, S-f,, P-f, -:p'fpnq_ntbPI! IL Na-f,, K-f,, Rb-f,, Cs-f, opq.wfin -

9..'''lhl'I!' 
p) tl.rw4 uwnh9,dm&. U-~rn9~,'1_- mtf.t"'l 1, 1nLflf, f, p•wftw1, LnL­

a-nLf/lp wpm,q .L,, /unpp uu.rn.b9Ln"J bL, 11p,J, 2l111~f,1,f_ Ul'UftWl,:n,1'-1/_nLJ 

f qhpt;lw,qlr9rrd'/!, opf,1'w4' '°,)-.J,pJ, u"{,Jr.pmw1fr!r 1nLUnLJflJ,9 fipw "'l-

4nq_n'Jl, u·mw19nwl[! -:h;qnt4 o.qm[ uwnb9Lh.l'm JJ,,1_n9n,f_1 

q) ~Dl~~W, ~wqdp .Jimfmfuh1n'1_ (lmd-btfrntflJnLfi,p fr1_b9fibtnL 

Jf,1_n9nt/_), bpp fiJnLflf! JJ, tnLd-J,i.,nJ 1nu),f_bl IL wnw1_w9pbl I; Jntb-

4nLt111Jf,fi ft·111,J f,nfiurf(u.rfl 1.n1:d-nLjfl, ,f_bp1_f,Lu 11-wfi1rp11•q l9'Ln,,J b1, Jf, 

nLpfal. 1.rnu.f,IJJ, Jb1_, npmh'l Wf'I L1niJl',J! iJ, [lllJUt/_nLJ ftwil w1,1,zwb 

J.."''"'"'"- I; ln,:,qilnwl, ,umh•'ld-tf.rrw M, "'"""/w,1,1,bp qhp,{w,qb9w,q lnL­

URLJ.P/r wnwiw!falw1, -:wJwp h. umw9i/_nd I; m,[J"'l fiJn1JP,f, ft•n•tnfr'1 

[ft'LJ-ntJ/J'I!'• IJ.Ju hq,wfuufrn,f_ u.ur1.1194_nul bfl ~Jip.,,, J/,nu!pnp.f,, Jwu­

ur,fr4wJ/z, ftw~fo!/>n'(J, h w,N_ L1nLflb'l'fr ,:fa'1:l'"''l"lbl'l!' 

ii) 9.nihrp umUli9n1.dp fpu)i,wltw.&. nbwi\9)wit&btji oqc&nt.p-J;wdp. 
fl"'lnr w1& 1ftJf.m4wfi nbw49J,w1lbpf!, npnL9 ,:/11nli.wfipn,f_ uurw9-

6lnLJ bL Uf'LJUl',J_ lni,q-J,,1..nul ,,,d-,4_,up tnuHrtJ, ftu.r,/ qnp·d-1,wfrwfinpb'L 

Wk,J_ntd-btfa ~Jmflbp, ftwrrn'l bfl o·,pnwqnpJ-,f_hl ,f_bptf,1,1,bp,u ftntnfr'l: 
,fjt,-G.,w4n,f_ uurwflwlnL ,:wJwpt 

IJ.J'I LUfwmw4f, ,:wJwp orp.nwqnpd-nLJ bfl ,:wJwpJw pn[np 

mfr"li/r 11J,,JJ,wftwL nhurft,sf,urhbpf! (opuf,•qw9Jwfi, ,fhp,wftw1,,q1,Jw·fi, 

lril"ftfiw,f(J, ,f,rrfuw"lrwlfJwfi, .q,'1:f1n[fr,qfr IL WfLL), hP,h 1,f1'Ulf.JI! Ll./i"{IIIV:n-
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,[nLJ bfi ftntnJrr,frbpJ, u,mw9Jw1, ,:wJwp w1,,:l"w'd-hzm ,fbp[! L7:,f_w& 

"I w J ,r w1, L bpi!, 

w) 1Thfuua&,p,~w4!8.1i& uw&ir:i11.9•uw& dpfn9n'1_. 
L1ntf}[! uwfi'l-/r ftwJ ftn'lnfa'l-"'l wq:w.9,fr oq.fintf/JwJ,p 

-:wJ Wl"{UJU1Wu/uwfi J ,fr.tw i/:wJipn cJ' ,ft UJJn•tfiw9finrr_ 

l[w Jntfl JLU,lt,p, 

rpJr.u-"I b r·u :f,wq_f, 

Jw'ir,,pw9,q_n1JJ I; 

fiJ•nLpbpf, wn-

p) t/,bpt,f,fi , JwJurfiw,f[,&bpu pwpJ.p 'TJtuUfbpu,f_w•q 4nt"P'l- ujrn­

urbJ1,bl' uwwfiw[nL qnp,J-n,,J J'.b~ f[,f,,p·uuz.nt!P°J.ntfi h,L qwb,i_ 01.pnrw­
Clw,Jhll\liP&. \IlUIJUllllhD!iU&:hre ( w1&Uf.fauf, UlUJ'LnWfinLJfr.bp, np ,J/;(' 

wf(urfi'!.J! Jj, /!1,'ftwlnuJ), lfurp.ffnL wf(W'fi11_1, f!1,'¥"''LnLJ I; 16-f,9 Jj,,fi.zf,_ 

15-2(} ,:wq_wp ,:bpg ,:w-&wfunL/JJwfi Awifibpt 20 ,:wq_wpf,9 w,f_btfr 

pUllpAp ,:w·-G.w·fun,fJ1nLfi m,fib9nq mwmwfi•ndfibpp 4nl!,(_nt!if' b'ii-nq­

m,pU11J.w 1fi1w•1ifa:1,: U bpft w J•/riu Uf Jb1q_n /;iJ_ bJftm.,pw•ftw 1, ou9,f,iJ.JW,mnpfi ¥/! 
pnLfl b~ UlW'{PIU imwfiwz .!w1fiw1/rf, =t~pfihp 100 ,:w,,_wpif,9 Jf,'lr[IL 
1-03 u,,w ,mw·finz.J 1 ,Lw1plJwfintJ: 

l/n"{J,m •'1-fru,UfD[IUWJ/rfi ftwfuntJ,fll! mh,,zwl[_np,ntJ bfi n'-I_Ln,f"W'AUJJ-

1,u,JJ,L .UUl['j!p Jh1_1 n ,L[Ln,{"UJJ.w1fiw1Jr,L "'LJrJ!bbpf, zfinp(:f,,f_ ufrumh;_ 

,I n1,J u, b 'I}, h1, nLfi hfim:J f,p,w,p wpwq ,: "'!."l"ffn'l u k'i:J n LJ.1, b;p IL 

l!1,'1,ul'J,w.4ntJ.fiihp, npnfi-9 lfln{"-,:J,.4:. fiJnLPJ! Jwfipurfin,uJ I; JfrLi.lL 4n-

1n/r11- 'l-fr•u1U[bpu•ntP1w•fi wuurfr,-G.,w·fi: IJ.Ju bqurLw·4n,f_ uurw9•,f_ntJ bl, 

11. wfr.wq_ w·1, &b f'ftw1, JntpbpJ,, qj,.Uf,u f,, q,p w.!f,J,,mf,, ,},r}>,Jtpj, IL . nqr.J,2 

,fiJ11LfJbpf, 4•ntn'fr'l- tnLURLJ/1,fib,p 1_pntJ, f,.U.Jt."{'hu 1,w,IL 1,wu,p,jrn,Jj, k 
ft,wi.Jrnr,Jf, o,ptqwLnq_n1bp L,, q_wfiwoJLwfi tJntt,ufrwfibp: 

q) !!n1hrp umwgnu.fp uihuimpqwguw& uprngnq. W'J'U Jb,/J"n­

,,_n,f_ q_n[bp um•w9,fn1,J h1, WffI dw1Jw,f.Jw~, hpp npn2 fiJn'.tflhpf, f}wp,J 

fi..um,,f_.wdtpfi,bp J'Qw4,f_n,tJ bi, ,:,wJw,"lwww:ufuw1, n.biu4,mf,,,f_Lbpn,f_, 

p ,1,'1- npnLJ n.hw/t,!nJ,i.,{,&hl'fr nz. /Jb u,rrb.fuj,nJ,ftml"/r~, "'fl f.rum•,f_wd-1'/r 

~Jn,,P.J, 11.4wmJw,Jtp 100~J,9 1000 wflqw,J •Uf•wl~•UJJI 1!""1,w·4n.1,fl1ntfi-

1,bl'n ,f_, 

'11b"{mf,q_w9,f_bl ftwp,nq bfi wifi fiJnLflbp[!, npnL, 4nwqntti/.btfru 

.l[_•nl ,fj,-&wftf,9 wL9finLJ bfi J,btJ, 4wJ nLd-bq ,:P'1-J1Wmw9,f_wd- fipum-

4_wd-.pflbpf,, npntJ wn.wfitlf,fi 4ntnfr•'l- Jwufif,4fihp[! z.bfI Jf,w­

AnL.J_,,[b·t j,pwp nL 1_h1, ft•npepbi f,pbfi9 w'ir,,:wwwf(wfinLfJJntfipt t/>n•fuw­

'1-"'P'J, tl!.qnqwf(wfim/J.JW1J1p f,pwp Jnm 11m'i,,lfb'ln',f_ ..:w•fi'l-bJ'J., "'"IPh­

.lf"'"'fihpf, Jfr!!k Uf·"",:UfW'ir,,,[,;.LJ h'ii N1"'Jfr1, pwpw~ P,wqw'il,f}f.Jh[', 
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npn!,'I! k pnLJl z. h,f, u,wiJ,u Lpwl19 Jf,ur.l.nLtt/_hu IJ. J''l'Uf.fruf, &.umt/_wbj-

1,bpnL,I U[Wf~Wu•,f_nLJ 1; uJ,:uL11bJJ, ,pwqJw:!fow,qnLf}im!,l! u 4ntnfri 

'IJ,u,,U[hpun,IJPJwf, ,P'W,[11.l.,p W'UU1J,r&.wu[!, nwu,f, pwif:w,f[wf, f; WJ'I 

!J..umz/_wu11'bh,f'l! ,lizwltbl np•n'2•wf[Jr J,tn111.1J',f[1w.& UU1Wrf!NP.lf.WU1n;pthpn•i, 
n l''"{ h•u,,w f,IJ''W u,p w L9,f, hf, 11.n l ,fj,,-&. w,f[,f,: 

IJ.Jf, t1n,Phpf!, npnt9 oqitnLP,1w·,l,p 1,·uu,,,f_w,,}-lll! .ifhpw''lwn!,nLJ' 
I; 'l_n~ i/j,r£wf[f,, f[n 1_ ,[nuJ l,f, "I h ,ll( ,,,, f, 1q w u, n I' f, h pt 

lllhupn}iqwmnre WJf, ,l;,ih,f[u,{''nlf,u,f, t, np,f, ,f,n'iJ'iJhpf,9 Jhffl! 

f!'bu,pn'l.:w,pwp w'lu,nr,pt/_btni/_ fruu,,[_wJcpnL,I lfll11,,,[_mr: ffntnfr'I rpfr,u·ll/h{'­

un v,flJwu Jw,u1ifa,f[fr Jw·yh{'hu,j,Ji, 1,pwu .-:w'lnl''lnul I; JJ,wfML1.i• 

f:1_1hf[u,pwf[w,f, 'lV'S'l!t bflb u!uu,,[_w,up[! f[wJ dhlJ! ffnl'al'hl I; Jwu,ufrf[ ­

uh{'i/t Jut,ff,hl',huf,u brcw,Jc ,;p•w1-wu, /Jw'lwu'fal!, w J,uf,1',pu' .-:uw91..J. f;, 

W'll{ w ,WIJ f, ,w JtUU [!If, rpn·i u w,f[ J_,f; ll(,blll('U1 fr'l w9 ,f_ hJ. nu 

1.wJ'u,'ilJr I; U[hll(,U1j,qw9Jrw1J, bpf[nL u,buwf wl'iu}i.fwqwf. k nz_ 
wf.up.fwqwli.: IJ.nwp_f,f, q.hll(pnLJ w,[_blw9,[_n'l. l;lhffu,pnlf,u,f, f,ntH-

l"P9 Jhiy.'ii wf,•J,f,1r.w,ll/hu [!1,mpnqwi,p,zup Wl,PU"-[',pq'hlnr/. w-nwW.f,f, , 

Jwu,1,f, f[t•hp f, Jw,f[h ph u f,1,, 1,p wi!, 9 t;w'ln l"'lnd I; ,If, wf, n Lb ·l'/i9'/!t 

JUw'iinLJ ,f; Jwu1'iiif,·f[•f, f[w•U[[! Jfii_w,[wu1;f, ,;b,u, k 'iJ,uu,,f_wo<,pJ, Jwu--

1,,f,yt,bp,& -f,['"w{'f,9 wL2_wu,i/_,nLJ b'f, nL w'ii9LnLJ qn,L ,[f,r-&.wif[,f,, op•f,­

fiw,fl Fe(OH)s-J, 'iJ,uu,,Lwu,pf, ll(ih'll(,Ullf,1qw9J,w'ii FeCh-f, f[1w,I AlOh-f, 
t"'~um1f1n,[_: bpypnp'f 'lbll/'/!'muJ 1w·,[_hl,w!f1tf.n'l. /;1blf[111rr,nl;f,1m,f! pf, ­

Jf,wf[w.u nhwtff'Bfr,wJ{, Jb'p_ :/; Ju,1,ni,I ,l,w•u'bfrfr,f, Jwf[hphuw1-f,,f, Jnlh­

ynL[Hpf, ,;hu,' wnw1.w9'iihlntf. 'iinp f,n'iiwf[wu 4w1nLtw9nL9/r,J__, n{'f,-

f,n'iiubpf,9 Jhf[& wp11h'ii ll/hll/111fi'l.w9'iimJ I; 'iiu111,f_wJc-,l! f[wJ Jhll!' flt_ 

w!,Jj,p_wyw'ii ll(hll(u,f,qw9f,wJ{, opf,&wf[ f[wpn'l I; uwnwJhl Fe(OH}3-/r 
P,wp,J tu,mtf.wupJ, ll(hll(u,f,,11.w9J,wf, HCl-n,[_: IJ.Ju•mb,,,_ 111b'l_,f, I; nLH-

'ilnLJ 1 hmk.fu:L nbwf[9J,w,'b' Fe(OH)3 +HCl=FeOCl +,2H2O, 
lJ.nw•rw9w,q bp.f[wflf, o.puf,p.J_nf'fr'll! rp,fr.un9z/_nLJ I;' FeOCl~Feo++­
+ c1-: ll,u,w!J,,[_w,}- FeO + f,ntl[!, w,rpunf",p,[_hln'i/. hpf[wP,J, ,;,fr'ff''O,l!u/r11ir 
Jw,ufif,1[1,,hpf, ,[_piu, ll(h'll(U1f,1qw9!,nd ,I; 'bpw!,91 

/t'ii1_'ll{hu 111hu'ii·nLJ h¼!, ll(h'U[U1,J,qw9f,w·J,f, 'lhll{,1nLJ uf,uu,/iJnJ" 

.mhwuywp•wp Jw,ybph:utfr ,f,n,f,n,ju.nLflpn!, 111h'lJr 1_ f, nLf,hfrnuJ, WJ,L' 

UfLU'U1pwu111f, rpf,UIU[•hp.u,,[w,b !f,w1'l.}r Jwutfr,f[,1,hp[! u111wfiw1n'i/. npnzw­

JrJ, Lfisi,p, f,yrw,pJ,9 ~h1itw•!,nLJ h'ii, n,:u111f, WJU JhPn''1f! Ullf,U[J,,f[ q.J,u- ­
ll(hp•uJwi Jhfln''ffihpf, zwfYJ,,L rpwubl 1_f, ffwl'hff,' 
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lfMr,-, mhuwt:f!, np Lfm!fmi,p ffnlnfi'I Jwu,1,iJr,f[,f, q.nJnL/JJwf, 111-L­
'>pw,Jhzu, 'iiwfuWiUf.1WJ•Jw'ii[! 1,p,u f[w,qJ.n,t:/J'Jwf, Jb2_ Jm:Iin,z Jnlh­

:q-n'{1b•h[1f, w ,'iJJ,\Z'wf, .,f,,n//J' [ffLbhv_J,n vP1rn!,f, I; u,i/_J-Wl J,frlwi/.w1pnLJt 

ll.1'1 ffd-tf.wp 1,n'Lui/_n'l_ Ul'.'11J'h1q.w111l! f[w·'l:JnuJ f .1-f,nJrnp f[n•tnfil/'f Jwu­

'iif,4f, ~nrliqp: t/.hpt}r!,u frw·,,_1J .,[_w,}- I; J.n1h1fn ul,1,bp-f, wjL1"{f,,uf, }J,,/_/,9, 
-n["[!' LUU[wt;n,[_nLJ :I; pw,p"1Jrw'fif,u'U[hpu •!f,Ul'.qj, wnw'l_wgn'LJ.[!t U.t,'I 

_f};Jri/J!! f,1]_wflwf[ 1hU,,j! m-n,[_t l/np;fr,qf, Jw,f[h,p.hu[! w!,,JJ,,y_w'U(•hu ,urqunpp-

-..9/rnfr ,f,rrfuw.'l.'1b9·n,J}J,wL ,Jhp_ I; Ju,•ltm:J Jhw,t/_LUJ:[llll'LJ 9iJ11Li/_nq 

l;lbffu,f'nlf,u,f, {f,ntnq.bf,f,) f,n!,'iih(lf, .-:hmt fipu1bu opf,'iiwf[ ,[_h['9-

1ib'iip t;,wJbJwu,mpwp wtf.blf, lwtf. nLUnLJ!,wuf,p,f_w,}- bf'fr,wf}f, ,;f,'fp­

o.puJ,,,Jr ffnL ,nfa''I Jwu!,f,:frj, f[w11nL9,[wuj[!t 'bz,[_wJ- •1tin..f1f, qn1:f! 

u111w9,f_nLJ I;, hjl,b bpf[wf}J, /!lnp•f,•,,J, zwu, 'iinup ln1:i)-nLJPl! h1nw9,ny_ 
.'l.l'/i Jhp_ ,;fr1lJ'n1f,,q_ ,t{_nLJ I;. __ __ 

FeCl3 +3H20 = Fe (OH),+ 3HCI 

fl-hw1f[9J,w1f, ,:b1111uw,'ii:f!ntf. u111.w9tf.1w~ rpdi,[wp inut}-.bi,f, hp,f[w•fJ-ii 

~jr'l{"o,puj,''lf, Jnlhffn1.,lt,hl'fi9 f[w,'l:J,i/_nLJ l;. f[n,1•n~'I Jw·u'ii:f,•qJ, f[n<p,frq,P.: 

Upw Jh2 Ju,1,n'l Jnih,yn"f!,h'f"I, pf,,[_[! (m) pwtf.wi(w1i ,JU t (m-l! 

,f[wpn·'l I; 1iw,f;wuw·p lfr!,hl t;wp,Jnl,f'f, frw,1 wif:.bl,J, ,Jh1,}- /Jl,JJ,), •lJ.1., 

q.htq,p,f, .-:wJ:wp JrnLnqih'ii[! f[wJ uLnt.Ul[!ihfa,'lw111np[! ,;wu,'ff,uwfrinJ t 
hpy1w1fJ,o~.fr-1Ji.'npfa'ff!, npL w•nur1_w'iin1:J I; z!.hl'f! &z,f_111,}- n:.hwf[gf,wJj, 

.,f_ hfll'ii w'ii 1n1:fJ-h:p,f, ,f,n fuw 'l. q:h19n.r.J!Jn~'ii,f,9' 

Fe(OH)j+ HC1;_Fe0Ct+2Hll0 

l/npJ,1qf, ,; J,u, w•rpunpp9J,n!, ,f,n,fuw•q'fh,sm./J1w,f, Jh'l_ J •u,w,}- f,n-

"1mq.h'iif, ,Jnlb.ft-nLlHpf, Pfrill! 'ii,z,wiuw,f[•bl'irp n- rt,,f_ ,k ,;fazbL.p, ,n'(1 m » 
n-fr91 b'l'•'twflf, o.puJ,,p.J_np,f,,w 11f,un·9,f_nLJ f w11w·1.w9Htnt/. t;butltJwl 

f,nHhp[!• 

nFeoc- ~ nFeO+ + nc1= 

f:um 9>w1wfruf, f[wfrnLf,' f[npf,i'l), Jwf[bphuf, f[•n-'l_:JJ,9 'I b [' w­

'l. LU f, 9 w Uf h u LU'funpp,[_n1LJ bf, l;lbffmpntf,111f, ~Jf, f,nl,fihp[!, D(IRL­

_1Jf,9 f[wf, f[npfr'l.f, f[zuqJmJ (f[w,I tpw!,9 fr'l.nJnp!f, f,nf,'i1hpf!)• LUJ - . 

uf,'iipft' upwftp, n{'niip ywpn'l bf, zwpnLftwybl itnf'fi'l.f, pJmph'lWJf,'ii ' 

9wt9[!t ll.1'1 f,n'i,,1,hpf, ht; np yn<pfrqf, Jwf[hphuf,'ii u111b'l,unLJ Mr 
_J,f,!f,pw,[_np,,f_wb 2bpm k 1UIJJW'P_W9tnLJ ll{nu,b,f,9f,w1'iihp-J, mwpiph.prrL~ 

YtnLL, np,f, ,:~Jwl' !,pw!,9 wt,[w'iin~J hf, UJ_DU1h:f.9ltwl wnwfw9f.n-t -
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J,n'ii'iib[lt r/.bp:y_J,,'ii·'ii-hpj, 'i.,,zw'iif,'ii -1w,f[w,nw·q 'ii,zw'ii nL'iib9nq J,n'i.,Hp[! 

J.,nLJ'ii'U['bu U[W'-1,[nuf, w·11u,n[11p1,[n1.J b'ii qn["f,q_J, JwqbpbuJ, qn'(JJ,9, 

P"'J9 zwur wif.blJ, ,f,n.p,[' {!UJ·'iiw,f[n·LfJJUJ,Upt Un J,nt'ii,'iibpf! frn1_,[n1.,,l bb 

.6.WJ\mJin&.&.hr: · 'll(lw'ii9 [J,f,.,[[! wrpu•n['P9f,n'ii zbpurnd fftJ,'fr,J, . n-Xt 

1.wf[wj,n'ii'iibpj, Jb.t ,J,UJU[!, np[! q.w'ii,[nLJ t 11/ruU[bpuj,n'ii uJ,r.wi/.iUJJ­

pnLJ, qnL[n'iiJw'ii nufbpn,[ J.q.,[nLJ t lP9/!W,[np,[wJ qnpj,qj, f/n'LJJ,9t 

flw9J, lf(IW'iij,9, 'iip.w'ii9 ,[pw •"''l.lfnLJ b'ii qnLln'iiJw'ii nufbpf,'ii -1wqwnwf[ 

f!'iiflw9•n'!- lniJ.J,i.J, Jnthffnil'iibpf, th(lrlwJJ,'ii zwf'<fJw_'ii nL<fhp[!t U.J11 
hp,qni ni<fbp/1 llll(_lfb9mfJ1,w'ii -1bwb.w'ii.pn,[ ln~JJ,i.nLJ q.w'ii,[nq .t;wqw­

J,n'ii'iihp[! 11J,:/,nL'(_WJj,b opf,f.Jw1.wtftniflJwJp 11wuw,[_npi/_nLJ b'ii f[npf,q_f, 
zniptf!, wnwtw9'iiblnif. npnzwqj, .t;wumntf/Jw'ii ,,J,:f,niqwJf,L zbpwt 

U.t,'1 zbptnnLJ 1pn,'ii,ifn'l -:.wf[wf,n'ii'iib[lf, f}f,.,[p .U[htn'.j! t .t;w,[wuwp Lfr­

'iij, [n-(n-x)]=x, 
lfb'iip mbu'iin'LJ b'iiif!, np Lfrn:f,n•p ffntnJ,11 Jw•u'iiJ,,f['iib(l'ii ni'iibu 

P,"'J1''1 qwnn19,[wJ,p1 l,pwfi;p qw,q:u,{_UJ1J bfi f[npJ,1q/r9 I,, fipw ,[pw 

wrpun{'1P•,[w,J U[nlrlb'ii9frwl wnwr.w9fmq J,nL.fibpf,9 nL .t;wif[wf,nfifi,b­

f'P ,f,n./N' Jwuj,9, n'f'p .t;bwb.w•fi~n•,[ Jwfrbl'bu[! [J,9pw,[np,[n~J t 
Jj,w'iinLfi L/trfii!.nt/.t l/npfaqf! b. Lpw ,lw,f[bphuj,fi wtpump.p9J,·n'ii ni<fhpnr/_ 

qw.U{1,fw.t J,,nfiwq,wfi nL .t;b'l.nLqUJJ/r'ii zb,putf! frw.q,u,niJ b'ii ~n1np'4 
uwuli.}i¼p qw·J q.pwbn' ,L[f!t '1-,pwb,nL[J!, 'iil[lw'ii 2l"l"''Uf•UJtnnq ,,.J,­
:f,niqwr-J,'ii zhpmj, .t;bur uJ,w•ufr.'ii ,[_bp9p,wJ, l;,cbiqurp•w1.bqnp t L. qn1.­

,[n~,l t ,I J, 9 I, Lt 

b"rPff ur,f} fr ,;if, 'lf"O l! u J, 'If, J faB b l/t J nt 111 w ,[ n p q unl J,l! q w l' h'lj, I; 

Ufwur.q hif"b'l ,; b uNLJ"''l ff bf',Uf • 

{ m{Fe(OH),ln FeO+. (n-x) c1-p1 + xa==: ---------
""l"h J .... J,t ('fl',. t,,. LL) 

l,pw u,fub·uwmf,q U[WUJqhp[! urp,[ w.t t 'iii[. 1-niu: . 

llf,9hlfa pw'iiw,J.b.n1,.J urp,[wd m L. TI q.npl-.w·qJ,,!f'iibpJ, Jl,f_wqwfr 

w,pdhpfihp[! f[w,fu,[w·J bfi 'l.nlJ, "l"'url'wu,uruwfi b ,lwppJw.1i U[IUJ­

Jw'ii'iihpj,9, 

1''iit.U[hu urbu'iind b'ii,p i/.hl'f! php,[w.t u,J,9,btJ, 1J,JJ,wfrw'ii pw­

'iiw~L:f,9 b. &.ff. l-J,9, Fe(OH)3-f, uif,11htntu fr111Lnfr11 .Jw·ufifr,f[.t nifiJ, 

l'J,["Wqw'ii Lfr9,pt r/.h,p1,fr,lifru [J,!J)p,j, 'b'l_uifr,[! qwfu,,[urJ t qn1n/r"11ni~n~1fJJr 

Uf.wurp wum,Jwb b'lw.'i,urqj,gt 

04. 1. bp4wflf, ,;f,'fl'ol!ufi'ff, qn1J, Jf,9h1,J, 
,lm,rw,f_,np ~wnn,11,f_wip[!1 

11 

Pbpbfi,1 ,J,j, .pw'iij, qnthpf, Jfr9bl'iibpj, Jnurw,fRp .f!J,,JJ,w,f[wu 

pmbwJ.fi:/J,pJ!• 

1. lJ.p.twpJ, 1n111J,;11/r Pl/!• hpp AgNOs-[! ,[b[19,[w,~ t wif:b19nL-

~aq' AgNOa + KJ = AgJ + KNO3. 
w) %ar/tt/r l1w'lJe-m(AgJ], 

,f[• ,[' 

p) f,nft,,,-h1,t1-nAgN03 ~nAg+ + nN03-, 

'f) Jfr!lbt/t p••"bwll,e-{m(AgJ]nAg+(n-x)NO,-} x+ xNO,­
b,pp KJ-1[! ,[bP!},[wJ t wif._b,19niqn,[, 

w) it"r/r,/r ftaaqJe-m[AgJ.t, 
p) t,nftn'lbiie-nKJ~nK+ + nJ-, 
'f) JfrfJl,lfr p.,i,..,Ue-{m[AgJ] nJ- (n~x)K+}x- xK+: 

2. u.;..ubLJ, unli£1!f,Jr11J, qnll!, bpp H2S-[! ,,{_lifl,!J't/.wJ t w..(J1,£9nL-

As,O3 + .'tH.S=A.s2S, + 3H2O. 
,u) ftarft'l.fr ftw'I.J e-m I As.s3 l, 
p) t,a'i.,,.,bire-nH1S;!: nHS- + nH+, 
.,) JJ,s•Lfi pwiiwUe-{m[As2S3]nHS-(n-x)H+}x- xH+: 

(l/wmw1:n~J b& 'iiwu 11bUfj!bp, bpp qwJnL'iiw9'iinq tibffurrnlfrur'ii· 

maurrwhnLJ t q•np,f,,q.J, Jw,f[b11b1uJ,,L q,uru,[n'l ,lnlbff n,Ll'i.,bp,f, LnLJhlfr 

Jwufr ,;,,uz,[ij,'iJt Opf,,Lwq, UPJ.faoJ,nw.fr o,1ru,f,11-J, 'ln'iJr ,,,.hiUfiitnLJ qn'J"fe'l./r 

Jw,Ifl,rhuniJ q.infr,[n·'l SiO2-f, unlhfi-Mll'ti!i!., "'umr(l.db1ni/. znw-

2-1870 



· . , ' ·. ' 1·:, 

b. " '. ll'pml~-.J~li . . · · 

l.l(UlllrR'f. 2rJ, . Jn~b•f(n1.1:'iibp,f, ,;/tu,' wnU11_1119'iini J b'ii H~SiOs, N(T[! 

-:U1'ii1f/ruUJ'iin1.J t J,n'iinq.b'ii 'iiJnLf}t Ufrl/r9frn1.Jf, opu/r'1/r JJ,9bL/r f(,UJq­

J 'I! f(,d,,'ii.f,. 

{m (Sl03] nSi03:- - 2 (n -x) H + }2x- 2xH+: 

/i'ii,z:U[bu mbu,'iinu! b'iip, 4"'Jn1.'ii ,;J,wn!f,np qn1 ,umUJ'iiwlnL ,;"'_ 

Jw/1, '11-LllBfr 'iiz,[_iu,} JJnLU U[WJ,Jul'b'iibpf,.9, uJ,umbJn1.J Lll''iiU[IUJJUl'ii 

l!J•hm.p t 'iibpf(UI Lfrf.t/r q_nl/! f(U1JnL'iiU19'iin'l tLblf mpnlfr tn{! ( umU1pfrL/r-

1£1U'mnpf!) f(lllJ, [!utn flJ,bu,f( ,mfj,' unt,f_UJmf,,q_UJmnpJ!, n,:r[! 4UlfTtr'l t 

umw9,,[_1fr:L J,'iilJ!Uf. b,u f(npjrqj, Ln1.tHtf, .J UJuif,9 ( uftLJ,4•UJjiJptfj, ,pbUf/!n~J ) , 

WJ'iiU[bu tL q_nl'ii U1nU1'l_tu9'iin'l bl"'f.tJnt{Jbpf,9 I,_ ,[_bp'l_'iiUJ'iiJnt/Jbpf,9 

""'J uf,,umbJnr,J b'f.UI•,} ,f(n•rrJ'iiUJftf, Juwn'iintplf'iibpf,91 

U.. ~nth)l)I umwgntd]! ~)lq)lltwltwG hphn11)i'Ghp)I oq.Gntfil'!WdJ! 

1. lTbmwri,C.brp qnihrp umwgnuie, &rw&g qninrzp&hrp ~n&­
¥liuWi9J~& Jprn.gn,-l, 

ll.q_,'iJJ,,[ .J,btnUJ'f:PIS (wp,}UJ(J, n•u14.f,, "f,["'mf,'ii · ,I,_ "'ll''ii) U(Ultn­

J'UIUtn.,[_wtJ l;,J_b,ftml'nlf'iibl'J! mb'lwtf.npblni/.. t;bp1.f(fr Jb1_ I,_ 'iipw'ii ,9 

Jj,t,I,_ umb'l:Hln,[_ ,t~bf(,tnpLU'f(w'ii UJ'tf:f,'l., ftwpblfr t umUJ'iiwl tni/cJ"'l 

Jbmw'TJ, lf11'L•np2fr'ii1bp[! "'1''1 t;b'ln'1.ftn~J, np:n·'iitp f(nfrq.bfruUJ•'iiUJL•ni/. ftw ­

lUl11_1JJ9,'iih'ii Jbmw'lfr ftntnfa'1 'IJ,uU[bpu,,[_u,,} Jwu'ii,f,f('iibp, 'upw'ii9 w·~,[! 

ljw'illrt,'bib9:'iib1n1. ,;UJJwl' fsw,Ju,o,p•tr,p t;b'l.ntftJ, Jb1_ L!J,'iin°1.J b'ii 4/•w1n-1.'ii•w9-

l,,n,'l ,'iiJn1.p1 U.iu Jb:[in,'l'nif. z"'u, ft,wp~ dwJwfrwl[nul umw9,[_n1.J 

},'jj 'ii.2,[_iuJ Jbu,w;'lfrbp;p P"'f".¥'"''1,PUUfbpu .ftnlnfa'1 ln1.Jn11.1P'iibp[! ' 

U.2}umuii-w;G f 1. llw1qwp)I 1fnin)l11, in1fm1n~lt umwgnufn Cllhmpnl[Jt 

WIJ.h'I.JI oq.Gnip1wdJ! 

' ll.iU[UlftJw Pw'Uf! w'ii,nr,J b,'jj 'l.l"ntf. I,_ ,t,urf(nLJ t'[!n'iifr·mb ""'"'"'­

. pf"t.n-,[_, npf, ,/,pUJ -:111p,Jwpb9,[_w,r} b'ii lfUJ'Uf"'l"f9 U(Ultnpwum,[UJr} t· 

.t.hlfmpnlfHp ('ii,fr. 2), Uwp,pJ! RJhnuurwtnf, Jh_•n9n,[_ Jfaw'!J''iin1.J b'i, 

• 

tl bft111r wl1w'i, 9w'ii9f,'ii (110-220 

'1_nlur, 5-10 wJ"llzr}, 

?;wrdbtni/. A "lu,nLUIUlftf!, fabft­

tnpn.,'i,brl! Jnmb9'iiniJ b'i, firwr 

Jf,'fitl,, r."',[bw, "'"'w .,.,,'i,.,.,,'l 
r.bnwef.ntJ b'i, w1l"lbu , nr 'i,pu,'i,9 

Jf,1,IL WRWf__,f,,,, tthlf 111rwfJ.w'ii ..,. 

'1.if'l• U'lh'lft pwrar 'l..brJ'wuurf,­

-6.wflmJ Jl,.,W'l_{! 'lnLnrzJ,w'i,mJ 

t" /,, u ,u n {! l n L J f, i J, J'bt_ u,'i,­

Jf, t_w"'(bu ftn'ii'lb'iiuw'iinLJ' u,1L111-

?_U19'i..btni/. ftw"lwr/r ftnlnfi'f LnL­

d-m.,p, 

- - --· - -··- - --~ I 

0'1- Z. 1/u,"l"'l'P qn[/r uuuu9nul(! 
1//1,u,pn,[J, wqb'lfr oq,Ln,flJ,.Jp, 

U.2tuuunw&f 2. lJ.fli'nu.~)I pwpnpw:r1,}lu~lqiu ltnin)lrt, 1nih11Jt1' 
umwgnuJn 4'11ilnnn1'.)I wql:i.q)I oq.Gntp!wdp 

,U.
1
u iut/uUJm,u,1/pjr t;,u,i/w{'' f(w:pb.jj, t , o,ffU1Wffnp,Jbl U. lf. Uni4 -, 

pn1.zJ,'iifr 1,, [i. CJ.. (;bf,'i.tUJJ/r wnW'l"'l"•lfwJ qnpb-.f,,[!J! ('ill4, 9 ), n_pf, 0
,,.­

'iint.f/J,Ul',Jrp umU19i/_nLJ b'ii W['',}"'jlf, "l /Jb u!I,_, "'JII.' ,PUJtp.d..pUNff,u"{'bpu 

,f(w(TJJ,p I.,, 'iiU1p'iifwq.n1.i'ii ~n,tn:fr'f ln~Jn1.Jf/''ii'b["t 

UpJwpf, *"'r·Jf,p qn1 umw'iiwL•nL ;:w,JUJp npU[b:u u111w,pfril;pq_U1-

111np o-q.urwtqnip,,}nLJ bL. NaOH-J, 0,004 N, P'U!" b,uq,'ii•tWlfNLJ,'iif, ,;JU~ 

JUJp' Na 2CQ3,;fr 0,0.02 N tn·1.JnLJ/J'iib.,:r1 

~ 

R 
I 

t,~ . S. Y. U. lln4rn•r/rr,/r .1,. ~- 'I-. r;.1,i,1,w1J, 'll'l'~fep,f! 
,11,u,u,'lr,1,l'fr 'l.nfl,p uu,u,1,u,[n< ,;..,Jwp• 



2& b. 'I,. llpm&wuJwr. 

llburw'Lb t[bfturpn11-'iibpf,9 Jbftf! (A) w'ii9 b'ii ftw9'iinLJ /;.pn·'iif,u,b 

ftUJt,f,wpfr1.J, Jh_n,f__ nL u,b'Lw,f__npnul 1:wJwU[w,u,wu/uw,fi uu,u,,pf,J_J,­

qw~np U[W['nL'iiwft•n•'L u,-n,f__ tJ, J.f, W"f";'ft.tw w'iinf},f, Jb•1_1 bpftp,npq. 

labftu,pn'l-1! (B) p..,.,pwft pf,pb'L I;, ,np'ii nL'L'lwdf,q. ftbpU[n,f_ f,t_b9-

,f_ntJ I; w'iinfJJ, Jb1_, wJ,p•w9,f;_n1cJ ub'LJ/r,zn•,f_, W'U[W J.f,w9,f_nLJ f;,J_bft­

u,pwftw'ii qw'iiiqf,'ii, U!'l- l;'lbft,u,pn11-'ii t11'ii1[!'ii~wu, u,wu,w'ii,[nLJ I; I,_ 

2nzw,f,nul A PJ,Pb11.J,,'ii, 

IJ.nw1_w9wJ l;lb1ftu,pwftw•'ii w'Lb11.f, z'iinp•.t:f,,f_ Jbu,w'IJ!! 'f"'l"f"ZPW-
1,,nLJ I; l,_ w'ii·Jf,1_w,U[bu ftn·u11-b1ruw'iinLJ (fuu,w'iinLJ) .t:wJbJwu,•w,pwp 

u w llf! l n1Lhp'l_ n LJ, 

U1u ,,_b,U[,pnul Jburw·'Lf, ,f,n·zJ,w9nd[! u,b'Lft t nL'iib'iinLJ w,f_u,n­

Jwu, ft•bpU[n,[, 

Swu,w'iind'iibpf, {w"Aw1fuw•fti.u'iinL/JJ.nL'ii[! ftwju,f_w•J I; uwppf, 

4_n'iiu,u,pntf[9.f,w1J,91 l:tbqu,p•n'lfihf'lf, q_n11tf.bl'ii f,pwp .t;bu, ftw'iifu·,f_nd 

.I;, npntf:t:,bUl',l,_ B /;.1:b•ft1u,,pn''l-l! 2wprl,f_n,:,J I; 1:_b,ph. l,_ Lbp.p,l,_' 1:wq_·f,,f_ 

zn•1_w•,f,bln,f_ A /;:tbftu,pn11,[! l,_ w,[u,nJwu, ftbp,U[n,f_ wpwq .t:bnw'iinLJ I; 

J;n•uw'ii~'ii wu1_wu,,f_blnL U[IU~f,'ii, flulJ'Lwdf,q. l;lbftu,p•n,,,f,'ii 11-bU[f, ft·n1L­

,.pbp1! Jf, ,f,,n.p,p u,wu,1w'iin•'L•w•ftw•'ii zwprfnLJ u,winL rpb,U[f!nul q_n•11-nL­

,fl! ftw'ii,fu,,f_nLJ f;:, llJµ J.l,_n,f_ l;v_b1ftu,,pn11-l! ftwpn'L I; wzfuwinbl 2-3 

pnU[b, "N! J.,pfr,f__ pw,f_,uqw'ii I; 'l"l uu,•w'iiwlnL .t:wJwpt ~nind wp­

J-wfJf, J,uu'iiJ,ftLbp[! uu,w'iind b'ii pw9w1uwftw'ii lP91/!' 

lmLJ'ii b'Lw'iiw,ftn,f_ ftwpbiJ, I; uu,w'iiwl nuftnL, l:1JJ.LllU1f,'iif,, UfWLW­

.,,J,mJ f,, ft Wl[J.J f,nLJ /r q_ n lb pt 

U.zJuwmw&f 3. l1h111wqGhJ1]1 OJtq,wGnqn1hJ1}1 u111wgn11tn 111w-
111wGnqwljwG 1qwp1qnulGhpJ, d]l~ngml 

/;,J_bqu,['wqw,'i, w'Lb'Lf, ,o,q.'iinLPJwJ,p 1:.J, qwpb[J, uu,w'iiwi J,b-

u,wq'iibpJ, l,_ n11pf,1]_ 'iiJn,Jlb['f, o,["q.w'iin·q_nlbf', ,/!w'i,J, np pwpA.p 1_bp­

Jwuu,J,rG.wfi;'i,1b•pni;J o.p1q.w'i,wq•w'ii ,,nt~fo.i'iibf'II! wd'Juw'iinLJ b'i,, S. llp-
4_1,,~pbp'IJ! (19,05 /J·), qf,i['w"blntf ,pwf"&p .t;w1"Aw:fum;fJJw'i, ,f,n,f,nfuw•-

4w'i, .t;,,,uw'ii.p (,105-Z.07 .t:bp9) l,_ u,u,w'iiwlnt/. u,w·inw'im'Lwftw'i, ftwJ-

4'-WJJ,'ii U[WpU[nd, qw,pn·'Lw9w,f_ .f,l,!_b9'iib1 w'L-b'Lf, 1_bpJwumfr:Sw'i,'i, 

WJ'ii'U[hu, np t:>'iiw,pw,f_np 11-wpdw,,f_ u,u,w'i,wl w1qw1l1f,wqw'i, n:L .t:n'LWL~ 

4.wLJrwqw'ii Jbmw'l'i,bpf, 'ii·nLJ'iifa,uq bfJbpwq_nlb,p: UJ:U JbJJn11-n•,f_ qn­

,Lbp uu,w'i,wlnL uw,pf!J, q.hw•q,p'['[! u,p,f_wJ I;: 'ii•q, 4-nLJ, 1.nuw'ii/!f! f,'ii-
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11-nLfttr1np,f,9 (1) w'ii9Lnd I; ftn'ii11-b'iiuwtr1npf, (2) Jb1_, 'npni/_ .t;'iiw-; 

,pw,f_npin/JJnL'ii I; uu,'b'f_bt[nLJ pwpdpw9Lbl 1;,J_bfttr1pwtr1wpn1LnLfl-J,nL'ii[!t 

1/wJhf, bp•ftwpntfl-JnL'il[!, o.t:Jwftw'ii 11-J,Jw'H'nL/JJnL'ii[! I,_ f,'ii111nLft9J,w'ii 

UfbU1,f! I; wz,Juwu,bl U[W.t;bl ,f,n1w wpJb/!'i,b{'f, ,[pw: 
"1nzf,wo·Jw'i, bfiif}w•ftw J bu, w1tf, l;LbJ.rtr1pn•11-'ii hp[! ( 4) f,1_b9'i, nLJ 

b'i, wJ'i, w'iinfif, Jb1_ (3 ), npu,b'L wtf.wJ I; 11-f,uU[bpuf,n'i, Jf,·1_w,f_WJ,['f!' 

'1pu tr1i/.J.,,l Jbinw'lfr9 t,r,,...,!""'["£' 
1_/; f;lltft111pn7- ,.,w1111,wu1nbl ( WL• 

1t,..lfrw~,.'i, IL t.n'l-Lftwlf,w~,u'i, Jl,­

..,,..,,,_'ilbpf, 'l-/s"ll,"d), Ul"f'" l;lf.'t­

,111pn'f'ilbrf!. "iWlll['UIUtnnLII l,'i, •U[~ 

1m.J'f,'i,f,g, npb "'J" "f.ulJ,,,1,ub­

rnLJ t..fr ,/,nzf,u,bnLJt l;lbft,npn7-­

'illsp'il fiibsi .._J b'i, 'l"l"f'ZPW!Jl[nrz 

.Jbin,u'lf, ,f,11z•1L Jl,l t,_wJ 2J!_+­

.J',.,fl J'lsp_ b'i, fl'i/."' J wbn/df, t.w­

»1wftf,'i, mb,zwi/_n[•,J_wJ- Jbu,w'lfr 

1turnp'l.bpf, t,l,u,1 

1'%, 4. Sw111wLn'lw~u,f, "l"'l''"l"•J1,1,pf, 

Jfr2n9n,f_ '1."l'l,l',fr uurw9Jwf, uwppfr 
u,f,,l,Ju,f,1 

ff/w,u,pwuu,,j__wJ o,pq.w'ii,n·q_nl'b,l'l! U[hU1f! I; U[w-:bl tpWJtr1b fu9w­

Ln,f__ ,f,wq,f_wh w'iin{l1ibpmJ1 

2. 9.n1hrl1 1UIIl'U¥,JilUie, rmbp2.Ji qwqJe, ip111luih1m J}irngnt}_ 

U.zluwmwG.f 4. law6]1:t,n1]1 ljn111]1111 ljwJutl_wb:p]l, fi]111-J1nqn1]1 11 
]lpwljwG 1mlrmnt]1 1qw111pwu111mdn 

w) 'zo,o J1-w'iin9 lt•n,,pwJJ, .Jb1_ 19'iinLJ b'i, 50 J1 t_RL[', J,f, U[[!UI• 

sznL'ii9 lw,f_ Jw•'iipw9,f_w·J qw'iif,1!f,n 1LJr ,f,n•zf, t,_ Juw•n.'iinLJ: 

. rownJ.'iinLf''l-P ,Jnu, ,u,u,n•iq.niLJ b:'i, Sf,\'i,,q.wlf, b,[fiWnlLJPI! (!;1. 65 ), 

npf,9 .t;bu,n WJ'i, .ff,f,lmpn,LJ b.'i,, 

,p) ff/wu,{'1WuU1nLJ bL 10 u1 qwfif,,!f,nlJ, 2%-w'iin9 UU[f,pmw1f,f1 

l"'L~RLJ,jlt r./,bp,11f,,'ii.fru Jnu, uu,nLq.nLJ b'i, Sf,'i,'l'wlf, bf'll,_nLJ,jJ[!, WU[W 

!f,{r,[u,pnTJ w-1'i,, U.1u ,f,np1dJ, [!1r,Pw9,l!nLJ oq.u,wq.n,pJ.,f__n·'L P"'l"f' 

.w'iinf}'iibp[! U[bU1,f! I; 1f,'iib'i, lw,f_ znpw9,f__wt};: 

q.) 100 J1~w'iin9 ftnL!pWJ,f, Jb1_ l9'iinLJ b'i, 50 dt flnpw~ fRL[' I,_ 

,fpw'i, qw/Jfil'iibi[l"t/. · wtf.blw9'iintJ ftw'iif,!f,nlf, uU[f,ptr1wJf,'i, LnLhnLJ­

JJf,o 5 dt, JJ,wdwJw'iiwft [Jw,f,w•.t:wp·bln,f__ qn·l!/1wJf, U[WpnL'iiwftnL-
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P1n,i.1i[!t Uwm9,[_wJ. 4wp&w;u,Uf,J,,ww4 ln,J.nLJfll! ww,pwa,1inL,1 a 
J ,f, ,&,;_,b. UUf/rpw,f, 1:nu,J, ,[bpwfuuw I,. f/,ft.l.U1pnul, 

:hfaL,,,.11•UIU1[! un,f_ 1i·nu'[l'UJ9&hln;L9 1:hu,n UJ J1i 11/rwntJ h1, J"LJU/1 
,nw4 '1,Jr,Jw9j,-9 b. ftn'l.p,f,91 {nu}ntJ/Jif, Jnu, uu,nl!qnLJ hf, $fr.1,'1wlf, 
b pJ,. n LJ/Jv! , 

8nL/'w~w1,un,1.,/" w·zyfu,w·u,w1,pf! 4w,,,w11h1ln,9 ,:hu,rr wp,J.wJw.:-

q,pntJf/Jw1, wbu,['nLJ ,1,,zn.ul M, ,f,npd.f, l!'ft,f}w9pnt,l ,,,f,w,[_wJ. hph ­

i/_n,,P,&bpf! b. h.pw1,9A'J pfu,n'l hq_,pw4w9nLp!JnL1,1,,l,["f!t 

'u.zbt, fJb 4w'h,fo!f,n[J, '>.frlfpnq_nll! ,f,"'i,,i_ J ·hf}n•11n,[ ,t u•J,,t1fJhq_,f_wJ., 

U.zfuwlll/W,lif 5. lrWp~ flllJJ.J1nqn1~ UfWtnpwummdJ! 

f/Jww11wuu,;,uJ /,1, J.J.J1p.Jr •':wq.b9wJ. ,LnLJ.ntJ/J pw9wl',J.wq UUf/rp­
wf, Jby, {n1.,J.fftj/iJ[! 11hqwtmnd 4wJ !f,J,1i,wpnul i,L' untJ.,f_wJ. J,,J,[!,J­

pf,9 m~wm.q_hin, •~wJw,p•t ll."{w f/,h_wpwm•f,,o fhp91ind 1,1, 5 tl{ h 

4wflfri1,bpn,[_ wtf.bLw9,1,nLJ 20 ilt /JnpwJ. 'lf'fr Jbp_, J!p,nt,J 
11

nuh/_b
1

,H 

,:1,mkw•L..pn,[_, ~J,,Jipf, Jnrh4n'1.,1,rf.fl! 4n,1,,ql,1tuw1,;,LJ 1,1, n,L um,wpfo­

l'woi/_ n uf ""'l"P,, ,,,J,,,,"f hpu;f,w J,j, UJIU wj,14w1, n LJ ( MJ'[!j, ,: h U1 /u UJIL1, {!­

i/_wJ. tLhqwpnJf,w1,bpf, wHzw1, pwtwqHpn,[_ qwJ tL uu1f,pwf, op­

ufr'fw9Jw1, "{{'n'fnLqm1,l,pn1l), U.iu d.b.n,[ u,:,,wo,[ntJ t HJpj, 

wfrUf•/r4 1:f,11pnf/,np q_nll!, np[! qnwq.ntLt/.nuf t t[hqwpn1J,friHpf, l[!'b­

l}rf, .pw1iUJl4J,et UJ.,J,p'f, J ,J,obl,/r qwrnnc9,/_w·J.f!,[! k qwrq_•JnLfiJn•L1,[! 11hn 

UfWl'''l. it, 'J.11wLn1.,J'°i,,l,f"l' Lfr9pw,/_np,fwJ. 1,1, pw·9wuw•qw1, i/rs,/!n,[1 
tm11t dJk-ni/_ ·4wl"blfr t uu,w1,"f',L Jwuu,f,4wif,, UfW{"w[f,Jrtf,, u•h­

<h!,j, qnfh,f''/!' 

R ~n1lip~ uunugmdl! iJnr~w~wa nliwltg~wUlip}I oqlinipJWdJ! 

1. tl.h1~wfu:J.lit!wli nhiu4Jg~r..h.n~ il~tn;gni{ 

t/.hr['wqw1,q.1,J.w1, nhw4'9i/twflbpf! ·JbJ, Jw·uw,lp oq:wwrqnpd,,f_nLJ 

b1, Jbu,w'l,1,/,f'Jr ,:Jrwnqn1hp ,,.wwfl,uriJ,u, IJ.111 bqw1iwftm/: Jf, zwpp 

Jbu,w'l1,hpj, ( Ag, Au, Pt, Pd /,. W1tft) -<:/"N'"'l."'fhpJ, uu,w9n,Je 

,:UJUlntf( ntzUl'TJ,/ln,LfJJUJ1, lUlpd-w1,f, t, pw1,j, np UIJ11 'l.ntbpfr •JJ,p9ni{ 

4wwwiLJ,1qif.nd b1, ipwq_1J,wp,j,,,/_ opqw1iw,qwfl I,, WJ'[ n:bwqs;f,iuflbp , 
IJ,,,w'9,,[n'l ,qn'tn'P''1 Jw,u'IrJ,,4.1,1,{"j, i_w,f,uhp'i, nt flf,,jp Jl,J. 11hp h~ 

/uw'lnLJ L;/,u,l,pnq.h1, 4'UJU1UJ[,f,iry, dwJw'hwqt Or['f,&w'f nuqn,L 1,,nLJb 

Jwuuw1.J, 11hrUf.pntJ ftwphlfr { uu,w1,wl 4' funznpw·-<:wwf,q, J,.' J;,,1,_ 

23. 

_pw-<:wwf,q Plbp, nLphJ1, 1iwk wwpphp whuwqwp,wp Jwqbpl,uLlr-, 

p,n,[_ uf,•L1u,1/,,,J1,hl', n<pnfil!, f,~uqrftb, qwr[",knp •UfUJJUW1i h'i, -<:wf.t ,'f;f,uw­

bnLJ qww•wJ},q_J, ·"1'1''"9'bu-J, (~wJw{"t U.J.'11 UfUIUl(AUJln.n,[ l;l .,[_bpw­

ftw1iiq.1,,Jw1, ,1Lhwft9j,w1,h'l'fr Olq.1i•nLf}Jw!U'IJl q_nrihp ,uu,m'i,UJLP~ wHpw­

dhzu, t n,zw,,J,11 L;,bwih:h11 ,f,,npd.,f, wJr,pmlJi. f!1iflw!}\p{rf.t, pw1,J,- n•f' 

mJh'i.,wi,f,npp 1:h•'ln1JJ·1,l,p1, w1,1q.wJ ,f,.n/unLU h'i, uww9,[_n'l 1/"L"/r'I 

J_nLJ.nLt/1,J, JJ, z.wN •-<:ww4ntJil'J,nL1i:f.t ·bpt 

Pw9J, ,w,wfiJ,111, 11(,hu,.p t -<:ww.J(W'll(hu -<:hinb.hl w,'Irnrf}'ithpfo, q.np­

-tJ,p,1,11,{'J, I,. 1LbWqwf,,,[f.t1hp,J, Jwppn,P,iur1i[!, npn,IJ1:hw1b. wJb1i·w;_L1zJiL 

qh,zu,nu,ntfJJnL1i[! Jrwp,n'l t wq_q.h1t q_n•tfa U/(ft.UJ'1,LU9'JUJ'i, e1iflw9.pf, 

4J,wt '},["UJ L;:U/(JUJp o,q.u,wlfnpatf.n'l wJw·1,l,'ll,'i,I! Ufhmp t £Ul1. it/.m_­

Lw[' 1,w,.; J.npw4J, 1.l'nt/., ,u,Ufw 24 rfw,J pn'l'i,hl/_ wwp /!'l'nJwiJi1i 

Juwn1,nL['q.f, J,/,1_ qwJ t"!L L'fw1,wl ,mW'[! 4wii,J,nLJf, lljh{"Jtufr.q.wfiwwJ, 

-':,j,,J1, w J/rfi l""JJ,nLJf}n,[_, n pf,·s -<:b.u, n 'fl w q_,J ,f,,s u n 'l n 'l ht ufr,,mn, L~un­

i/_ n pw q w1,, WUf,UJ P,npwJ. 1,pn,[_1 J!nLpf! UfbU1.[! t fl'npht f,b .'i,wJJ, w­

"{Wq•nts, q{wp9.J,9, wptJmP,f,'9 4wJ urfiw•qJi9 UfWUllfTWUm,f_wq Ul.ll'R.­

JJ.wpwfiiti,,[_t frnp,[wJ. 1."Lf'f! Ufhw.p t ,{rw,f_wpfr1 b.'itw1f, Jt,wru fttf.wp9f, 

w ,Ufwftms UfWU1'f'wuw,[_wJ. ,[!'itqn1:Lwrw'i,1,,bpnLUt frn'l'Jw1, b'itpur.ffw 

1.{'/r Jhit, 1,wfu,op,rnp q.9•nd h1, qw'J_,f,nvJ,f, Ufhf"JUl'fl..7w'itww,f, ,If, · pwflf, 

PJnLf'l,'l'f,bP, JJ, pf,;_ J.J.Jpwqwf.t fJ{lnL b. Jf, J.wJp[! ,f,wq,[_w,q WUfWq­

. I"' frw"lfauwp'itbpt frni"tf.1w6-llfa w•n.w1,falt b. ,,[bf'l1,f,fi 'l1'u.,1Jj,'i,'i,,hpf! th1, 

-<:w•,[wpn1.:J1 fl'npJw1, ,dwJw1iw4 Ufhu,p t ,:/,u,,b,l,L, npUfhu1q_J, 4-nL­

pwJni:J b'lwJ. 1."L/'I! q·wJJ.fribbpj, J.b.ni/_ i.w,'i.t,s'itf, uwn,1,wpw'it,[!, 

(tfwoif.wJ. w•Jw1,h'l:hf.,I! J,zwftnd h1, znq.frn,[' 1,.4. 5-nfJ 9nLJ,9 

u,p,[wa ,UUJ['.P,f, Jfrln9m[_, lfzw4i£n'l w'itnfl'i, urJpwu,'itnvJ b1, Ul'J'iirUfhU, 

11p fun'l•n,£w41f, (1) J.wJI[''[! np.pw't., -<:'itwpw•i/_np t /u•np [!fl4qJ,1}, 'itpw 

Jb:2,1 U.1infJJ, UfWuihpf,1, qn·fiq.hfiuur9,,/_,;,.J. 1."lif'I! d.wq.wpJ, (.2) JJ,~n,f 

~bu, t /Jw,,f,,,/_nwl ¥"/JPWJP ,J •h1,, tmq.J,,rif. ,/,zwfrnuf[! urib.mu ,t 15-

30 ,pn•Ufbt 

lJ.z}upiwuitif 6. nu1tm qn1}1 umwgnurl! :t,npuw1'lhfif1JJ.nlf. lf:h­
JIWltwliqUl:qni ll}l2ngnlf. ( ~}lqdnUJJ.}1)1 dli~n'l) 

b'i,,w'.{,f, •UIUf•Ul!ftn1L9 UfWlu,p,lllum,[_w)t} 300-500 ilt UlUJ'f'nttnL-

/JJwJrp p,frJf,urqw·1, ,pw•duirft.J, .Jhl[ ,o1,•niJ b.1, 12i0 ilt P,npwJ. 1,nLp It. 
U1UJ1.[!W9fln,,J J ,f,.'Lr.!Jb. bnwu!' .Sw,11w9J'w1, e•1i,Pw9pnuJ wif.hcw9finL1l 
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b,fi 2,5 dt ,nuq,n'L .p[np,Wf['W'tHr.w,ft.w,fi ,/J/Jl,f_f, lri~,l-,nLtP (6 q HAuCl4. 

uwppt 

'3H20 lnL,l-,f_w,)- Jhq l,f,mp fl''nLJ) I,_ 3 tft 0,:18N 

,ef,Jf,w"fbu Ju.11nLp ftwLfrnulf, ftwrpn'bw,nf, lm­
J11LJ[J-, brp ['ILJn<Jf/1!_ uf1umJ I; bnu,l• t,r•ulw u,'i,­
p_u,,nn,,I b'i, k "'"i.'"ftlw an'lfrftn1[ md-b'l fu .. n.'bb­

Lnif., ,,,r..,qnrh'i, ftwfJ/rL·/1..,fl/r1 wif.bl'u9'imul b'i, 
11,5 u1 0,30Jo-w'iin9 lf,nrJwnMfr'lf, 1nutm1f11 Uf, 
,ew'iif, "-"'trf11..,'b/r9 t:.bwn l'ILJn<Jfl[!_ fl•<ll ft,urJrnL,I' 
I;, nrfr.'J t:.bwn '1-wn'i,nul I; ,[wn. ft,.,t,Jfrr 'f:n<j'i,f,, 

lmJni.1filnul f:.w2_nr'I--P'"l' [!_Lfi/'u,'l,nL,I h'i, t:.burb.1..,L 

,, b w/19[, u,'t,brt!_' 

IU) nuL,m. ,1nnr'"fl''"J'i,,uft,.,'i, flfil,ff, ,f,nfuu,r-· 

2HAuCl4 + 5K2COJ = 2KAu02 + 
+ 5CO~ + BK Ci+ H,O, 

,p) ft•w 1,J,nLJ w n,Lpw mf, 9 nuqn L lf:hp•w·ft wfi1qJ1n LJ[! :fin pJ,w ['tpb,t; f,-

1n I[• 

2KAu0,+3HCHO + K2C03 =2Au + 3HCOOK + 
+ KHCO, + H20: 

lf w,ufipqfi b p,f, p w p&p 'IP'U'Uf b p•u ,f_w,l-n LfJ J wfi ,t; b m•hwfi/!n ,f_ um w g­
,f_ w,)- 1n~JnL1fln~J Sj,fi,'lwiJ.,J, b[1,bJnLJ.Pl! fJ'nLJ,l t w11mw·t:w1m,f_nul, 

lfw,uf,J,l[fih'['J, JhJn,#JnLfi[! 10-40mµ t, 
Ufi.nfJfi•hpJ, n·1. Jw.pnLp L,fru•h[nL r;.b:111.pnuf umw9,[nLJ bu w,f_b1fr 

9wJl' 'fPUUfbpunLfJJwfi Jwfint.zwqwq.nLJb qwJ qw,U[nL1m' n~clhtt 

OU[Ul['hu9bu9n•,z 'lnlb['t 

'1-ph[ nuqn< ,J,f,,ub1J, Jnmw1,np ftwnn<9i/_w·J,pJ!t 

U.2fuwmw&.f 7. Ou'4n1 qn1}1 umwgnuln mwG}IGn11. 1'hJ1w'4wGq.Gli­
tnt dfi2ngn1' 

<Pnp,A.w1rnf}f, Jhy_ L9fin,LJ hfi 5 dt unif:.npwftwu flnpwJ y_nLp, 

0,5 di ,0,1 N K2COs h 0,5 di 0,,1 % :.wfin9 nuft,nL Plnl'fPW,)-fiwqwfr 

PfJ,f_f, (HAuCJ4.3H20) [ttLJnLJfJ, npf! U[Wmpwum,f_w,)- t 6-p'f wz­

/uwmwbpnLJ 'U:z,f_w,)- A.hn,[_, llmw9,,f_w,)- lnL,l-nLJP/r nhw1ft,a,f,•w,u U[hmp 

I; LfafiJ, [hqn..p ftwJ f}nLJl 1t:J,1Juw1,J,u, luwnfinL[''f[! mwpw9finLJ b'b 
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if J,f,,J!.h Ii n.ww' IJl'U[UI' 1fUl'fUl['h91fib1cn·,[_ b n.Wlf!' mwp ln'LJnL.rPJ, ,£p1u 

.It.bu pn>U[h,fi JI,.!( wbq.wJ ftwf}h:fil:t,pn,[_ w,[_j1w9fimJ hfi mwfifo1.,f, 

JJ,1 %-wfin9 flwpJ lnL,)-,nLJ/[iJ, JJ,wdw,Jwuw,ft wpw.q. fuw1n.u'h1n·,[_, 

.Jj,~fh ,[_wn ftwpJf,,p q.nLJUp. wnwy_wUWf1!t 

Sw.'i,,,f,uf, tJ•Uf,f,pf,ft ,pwuw,A.,hfi .f C1sHs204st 

fl,uftnL .p,1npW'Y,,PW,)-fiwq,wu PP4J/t,o nuftnL 4:hpw'ftwLq.bnLJ'[! mw­

:fiJ,fin,,[_ u,fubJwmf,qnphu qwpbi,f, t wpmw•t;w1mh1 t;bm1h1w1 t:w,[_w­

.u w {' n,L,Jfi bl' f, · Jf,,y_n 9 n t/_' 

2HAuCl4 + 5K2COil = 2KAu02 +SC02 +8KCI + H10, 

2KA.u02 + C11Hr,20 46 + H1iO = 2KOH·+ 2Au + CNHn049' 
{fLwr•f••J 

Swuf,uf, wq_h[9nLftf, U[WJJwuubpnLJ 

,pwt[_w,ftwuUJ)'_W,f, ftwJnLfi bu, .Z.w,f_wuw•pwp, 

U[Wbn,z ftn1nf,'1f, 'fbp t ,qwmwpnLJt 

U[Win{'Wum,[_w,)- qn[h['[! 

mwfif,fifi w1umbq_ 'iqwzu,-

llmw19,,[_w1,)- 'l.n'll! 'lfamb'l LnLJ1uJ, Ul'lJPJnLp,f, '&.wnwq.wJfJfi.brr,f, fi(!­

.f[,w1.111Jiw,J,p qn,1Jqwt:bn. h n~'l'lcLUt;WJilll'D 'fPf'.[!11!,[_ (,ty_ 65 )1 .Z.f,z1h1 q.n•J­

b•[!t f!1nLphmf,9 qwpb9ub1l 0,1N B,aCh-J, 1n•L,)-nLjp .h t:bmhh1 q,nLJU/, 

ll2luwmwlif 8. U.pli'wJtfl qnifl uiwmpwumn1dn mwG}IGntl, tl,h­
J1W'4wGq.Gli1n1 u}l2ngntl 

100 dt 0,001N wp,l-wp uf,mpwmf, l'nL.tnLJ/JJ, ,j,J,w w,[_bl'w9bn~J • 

111, J,f, pwuJ, ftwPfi'IJ. Na2C03-.f, 1nL,l-nLJ/J h mwpw9UnLJ JJ,,u'i]!h bnw-

11!' .Z.bn.w9uh1n,,[_ ftpwftf!, JM l!·fi,'IJ,J,•1.nd'irhp•n,[_ ftw,Pf,1-ftwfl',f,'l w.qh-

1w9fin<J bfi O ,1 %-wbn9 m,wfiJ,fij, /Jwp,J 1n•L,J,nLJf}t 

1/wp,-&. dwJwfiwqnd w1n.w•1wun11J t UJl{'Jwpf, f(w,[1J,pW-1fUl('1).bw­

'fnLJfi qnu ,U,p,l-w/JJ, ,[_bpwftw&.q.fiJwu J!fifJw9.pJ! t;w,[_w•bUl'[!'UI(' ftw,pb­

J.P t U[W•mftbpb[ t:bm•hJwl n.bw,ft9J,w1rbpf, oqbnLf/'J'wJip. 

&AgN03 + 3Na,C0,=3Ag2CO, + 6NaN03 , 

3Ag2C01 - 3Ag,O + 3C02, 

3Ag20 + C76Hse048 =6Ag + C7aH,2049, 1., .. ,. .. ,u.,J 
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U.zlwuunw&f 9. lrwGqwG)i 11-1'01!ufiq)i qn1Ji umwgntdJ! 
;j 

50 di 0J1N KMn04-J, lniJniifJJ,1, 4wfJJ,lbbpn,f_, wfi[!fi'l-'>wur• 

fuw'n.fib~n,f_ w,fb[w9finiJ bb 1_pw,JfiJ, Ufbpopufr,,,J, 1 %-wfin9 tnLJnLJP 

w1fi.p.wfi , nr qnJw9wJ P'lP JJ, 4wfJfr.LJ,s !f,frl,mp,J, P,ni'l!fll! w11:hu 

. 1:fib11Jr,,[J, Jnpni 'fNLJ,fin,f_ {,f_wp'f-W'{-ffLJfi}t 

ll111w191,[n,,J t Jn'"'l- zw,11-w·fi,w :4w•11-niLj,fi, . pw9wuw14wt'i.r,npb1fi [lp9-

.pw,f_n[",f_wJ Mn02-J, q_n'[t 

2. ~nthrp umm~mJ[I lipqrntliq}t nbm,~gpm&hrp t!pf:ng niil 

U.2fuwmmM 10. bjtljw.p)i fi}il)JIO~ufnlfi ' fif11)J1nqn1f1 mnwgnide 

tnl,bfi-Hw1bpj, 4n,l'l[HJJJJ, Jb1_ wfini,J b1i 200 Ji fJnp1wJ J. '1Lf' !, · 

111w.p,w19find JJ,1r1zih. bn.wll! (p_hpJwumfr&wfiJ, pw pJpw9Jwu 4bin Jb-

. JwfinLJ ,t '>f'l-l''ntJ,,q_.J, wumj,S.wfif!), WUfW 1 l 'I-W'f-W'{'b91rb[n,f_ b,nw9fib­

ll!, uJtn.wfri.1.J,1, 1p ;,,,d-f,1,,f,hp n ,f_ w if.bl w9·fi niJ b 1, /Jw I' J "I w mpw u lll'l[w.t 

15-20 di FeCla-f, 2°1o-wfin9 lnLJnLJ,fi/r9t IJ.fi·J ,fo!.w"f,bu u·111•w9,f_n1..r 

t bp4wfJJ, '>P'1Jf"0,,[!1uf,,,,.J, 4·wpJpwffW,f"lfiw11-nLJfi q_nlJ!I b,n:w9•n~JI! zw­

pnLfiw4niJ bfi li.u 2-3 pilll(b Ii. u,,w,p ,f_f,&wi[n,J 11-fiwLfr'lnLJ {t1_ 41 ),. 

.pwfiJ, np bp4wflf, '>f'ff"o,pufr,11-f, umwgn,,Jl! FeCls-J,9 11-wpJbt.,P Ufpn -

9bu f 

FeCla +3H2O:::; Fe{OH) 1 +3HCI: 

. bl'•4w,Pf, '>,f,,'l,["ol!'ufa11-J, Jf,9,bJ), Jnmw,[np qw•q_JnifJJnifi[! 4lfa1if,"' 

((mFe (OH)3 ] nFeO+ (n-x) Cf--}x+xCI-: 

l.J,11-11n1frq_J, b,zwfnu·4l! 1'>:urAw;Ju 01q,111w''fn'f"J.,[n,J t u nL['P'l JwbfF 

Jbmw'lfib["f, . "P'l-f1101f,UP'l-fibpj, q_nrbr u,mwfiwtnL '>WJW['t 

'1-fr,w:t/r,q_,f_wJ qnl'l! "(w><: bl Jw.pnµp Ii. pbpwfi:[! lw,f_ ,f,w4wJ wfs•n-­

pf, Jbp_' '>b111w11-w ,f,npabpf, '>wJwpt . 

3. ~nthr,p um:wgn,t.Jp -0fupq1w1guwl:. nbm~9-pW1&h,rp ,dpfngnil 

"(JJJ,pw•p_[1WJJ,L[! 4w,J ubl'bfi,u,rrwJf,fip 011,f, J}P,,f_wJfrn,f_ ft'wii 

,Joi,JipwJJr,1, q,ur,q_n,f_ op,u,f,qw9,fibln,f_ 4wl'b[f, t umwuwl JJJ,pf, Ii. ub­

tbfiJ, ,:Jr.'N'n,q_•n['bp: bpp o.puf,11-w19fsn·'l fiJnL{I[! ,f,nfuw'l},11b9·nL/JJ1i,1, Jbt 

t Jmfin , J JJJi,pwurwJfiJ, _,:1;111, wflp_wmtfn'l qqJ.pf, ~/;u, Jf,wd-,u,Jw­

Lw4 wn.wp_wfirnJ bu U/ntf,Pf,nfiw1f,u fl[ilnLfihp (11-Lfuw,f_npw"fb" 
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.llfbfi111wf}J,nfiw1J,fi flflnL' H2Ss06),t f!um 9'rbJfi'I-LPJu/r, '>w,f_wfiwpwp, 

'>ibfi9 Wf'l- Pfln1.fi tL ..:wfi11-J,,uwfinLJ ,t MJ!pj, q_n[J, 4wJnLfiw9'itn'll' 

(J,nfiw4wfi umlll',pJri,fr,qwmnpf!)t 

bJtipw1w1,,[ni,l t, np J,)-.J'Ffa JJ,sbtfi n1.fi,J, '>bll11h.JW[ t,w,,,_J.nLfJJIIL-

{m[S ]nS,O6 - - 2 (n......:.x) H+ }2x- 2xH,+: 

U.1u b'lwfiw4n,f_ umw9,f_wtl- MJv,f, '>J,F[l['nq_n11r w ·,[b.J.;j, qwJnLfl t, 
. ..[!wfi t1.n1.JfaJ.J, ,fm,f,nfuiJw,fi JJ,,1.n9n,,f_ u,111w91,f_wtl-[!t 

0:,puJ,11-w9,Jwfi' JJ,-,1_n9n,f_ JJJ'l',J, <:f,11-pnqn(ii wqbl[f, '>wpJiwp t 
.umwfiwl fiwmpf,n,JJ, /JJ,nunit!f,wmf, ,f_pw HJpwqwfl flfl,f_n,f_ wq_­

·'1-btnif.1 

U.2Jummm&f 11. lrlrdp~ fif1'1-J1nqn1~ umwgntd)! fif1Ufnun11:W.m~ 
lrlntpwljwG. ~~tlntl Ol!U~'l-wgG.lq_m df12ngntl ' 

50 'f ,PJ"'l'b'lur,J#u ~f,"(r,,,UnL[!{,,fo.1111! (N a2S2Oa-5HzO) l:n,Jnd 

J,,u 30 dt p_pj, Jb·t,t 300 di l/11W{'n'l_n~P1wJip ,pwd-,w4J, Jb1. frz,n.ntJJ bfl 

70 'f (1 ;8-4 mbu. ft,znn·,f_) M,J1,pw41wb PfJnu Pw,rfw,4u f,p UfW[lRL-­

:tiw,qntJliw'J'l' mb'l,w,[npnLJ bfs Jw1'pw9,fwJ uw•n.nLJf]j, Jbp_t /1-,[ilnLfi 

_[LU,f_ ,fuwn.ub1nL9 '>bmn , 4wpb91'n,11. J.w11-w,pj,9 bf',' Jbp_ 11-w•fr11-w,'l frw­

jJh9flnLJ H '>pll(nUnL[!f,f,mf, LnLJtrLJ/J[! (wzfuwmwU,p[! mwf.ibl wp-

Ln w·J 11-n 'l "( W''> w p wu•n LJ) t 

fHw49:J,w1J, .f!fiPwfN!nd utnw9,f_wJ PwfrJp qb'IJrL 'lwfiq.,[UJ',Jf, 

4'.pw .w,f_b1J_w19 •fin~,J bifi 100 dt tnLp Ii. ,f!,fri11-Jf,1_ndubp,n,f_ rfu.w ,nY...hl1n,f_, 

.:J0 - 60 pn'"fb Ln•WL[!w9fs•n~,J :b.row9n,,z yrwJJr.fi pw,zfi,f,l!J, ,[pw, npf,9 

'>bmn uw,n.b'9fi'nLJ bu Ii. !ppi[,111{"~,J Ul'"fw4J.w pwJpw,4n•,f_t :bfrt,m['wu, 

· .1; wfi91'niJ J~,ll[!f, 4wfJfiwuu(/1111w4 q_nJJ[!, npfi .Pl' ,lb,1_ "(Wf1nL1'w­

·4niJ t JJ,J,pw,f}p,[w4wfs uwm,pf,n,J Ii. h~Jipw4wfi P,[Jnu . 

ll.J'l- {[b4u,pnlf1111fibpj,9 wq_wm,f_b[nL '>w'J,wp ~111w9,f_wJ q_nlf! 

,bfl/Jwp4nLJ /,fs 4nw11-nLLJwfs, fipw ,f_pw w,f_b[w9fsbtnif. ilw,[!nLp 

NaCl-Jr '>w1qb9w,J 1nLJn,LJPJ, ,f,nl/'.p .pwfiwf/n·LfJJnLfit '1n1nf,,11- JJJ,pf, 

.1,um,f_wJ.p,[! ,,,b4w,u111nLJ b1, NL Uf•b'll(ll1pi'l'UJ91,n,J Jilnrw•J 1_pn,[_, lln-

.qnpwipwp, WJU b·'lwuw4n:l u111w9,f_wJ qJ,Jip.,j, '>P'l-l'n'l.nl'bl'I! nLfibunL,l 

J,u 11-f,u"(bpuf,wJJ, pwpJp wumf,'G.wfl u zwm 11-b,zb9f,4, pw'l,Jw,pnJfi 

o·~w1hu9bu,9niJ but 
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l.JrU/.n unL[!f,f,u, f,9, .)-.c),,Jl'wqwfi pp,y, uf,p_n·9n ,/_, J-t).J,p,f, w•1'rw­
u,nLU [! t;J,JL,/_wJ- t t;bmb.Jwl nbw4DJ,wfihpf, ,[pw' 

3Na 2S20 3 +3H 2S04 =3H2S20 3 + 3Na2S04 

2H 2S20 3 + 2H2 0 = 2H 2S + 2H 2S04 

H2S20 1 = S + S02 + HP 
2H,S + S02 = 3.:, + 2H 20 

3Na 2S20 3 + H2S04 = 4S + 3N ::i 2S04+ H20 

/>'irt_U[h•u Df11UnLJ t ,/_bp[! pbp,[wJ- t;w,/_wuwpnLJfibpf,9, J-J-nul'Pf! •· 

J,f, qnqJJ,9, uurw9,f_nLJ t nbw4DJ,w1Jr [!U.fi/w9.pniJ wnwp_w•9ntt 

H2S203-f, .pwJ..pWJnLJ,f, ,9 "-, JJnLu qn'[Jf,.9, nbwq,9f,w1f, u1pn11-nLq,u, ­

Hp H2S-f, I,_ S02-J, J ,j,~1,_ u,b,U, nLLh9n'l o.puJ,11-w,!f'J,LUr'i., 1Lb,wq9f,1w ­

Jj,9t 

4. !lnthrJi umwgnulp ~r~&w4~ ipnfum&w~<l'w& nh-w~g~w&br},, 

d}ifngnq 

IJ.{'J-wpj, .:wJ_nJ,11-wqw'i.t w'lbpJ, t;j,q,l'n'lnlbl'J,, 

uu,w9nLJ[! 

b11,p wp,J-wpJ, LJ,u,rwu,J, lnLJ-nLJ/Ji! ,f,nfuw'l.11b9nLfi/Jwfi Jbf' 

t Jlll'finLJ W[1qwtJ,w,q,w'i.t Jbu,w'l'i.thpf, 1:wlnf,11-wqw,f, w'lbpj, t;bu,, 

umw9,/_nLJ bf, wrrJ-wflJ, t;wtnfa11-wqwf, w'lbpf, Luu,,/_U!,},l!f,b,:rt (!Lu,11b­

ln,/_ t;,w ,Jw,U[WU1wu:Ju·wfi U[WJJwf,f,~J', ,;f,wpw,/_np t uu,wLwl W{'J-w­

P/r nnp,/r11-f,, Pl'nJj,'1,f, ,b_ 1n11-fr11-f, <Jr,'1-l'"'l"lbpt 
llLnw9,f_wJ- q_n[bpj, qwJnLfinLfJJnLL[! Jb,J- t WJL.pwfi , np.pw'ir 

,f,n.p[' t wpt}w/Jj, . .:w1nq:HJ,11f, lnLJ-bi.f,nt/JJnL'ir.[! ( wpthup,f, /![npf,111-f,, 

p11n·Jfo'ff, "- 1n'l-fr11/r 1nLJ-bt,f,nLf11nLLLbp'f! ubL1wqw1f,,f, p_brrJwuLnf,­
-C.wfinLJ ,;wJwU[1Wu,wu{uwfiwp,wp <w,/_wuwp bf,' 1,25.10-5, 6,6-
10-1 I,_ 9,7.10-g dntftJimr)t 

ll2Ju,wm.W1&.f 12. U.J1hlpfa 1n1J-fa'lfa qnifa utnwgmdl! 

w) tll<[_bfi-1llw1bpj, qntpwJf, Jbp_ u,b'lw,/_npnLJ b,f, 2,0 dt qw[,pnL­

JJ, Jn?Jr'l-f, 0,02 N LnLJ-nLJ/Jf,91 FJnLp·bu,f, Jbp_ L9,'i.tnLJ bf, 0,0,2 N 
wrrJ-,wfJJ, fi.j, ,Lnpwu,J, lnLJ-nLJPt l/n[lpWJf, "l""f'nLLwqnLpJnLL[! wpwlf 

fuumfibln,/_, L11w ,fpw PJnLpbmJ,9 , ,f,n//,/1 pwdJ,LHrrn·,/_, w,/_h[w9fmul" 

bfi wpJ-u,,flj, lrf,u,['""Ln.J, 19 ,5 dt Ln1JJ-.nLJ:P1 
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U!t 
p} OnLJf, ,f,nptl[! q1p1qfinLJ bf, .:wqwnutq qwp11n,/_, WJU/r,fi,1f,' 

pJnLpbu,f, Jbp_ t9•fi~LJ b.f, qw1.Jrn1!Jf, 1n'1Jt11-/r, f,uq qn[ipwJJ, Jbp_' wp­

J-wfJJ, Lf,ur11wu,,f, lnLJ-nLJ/1t U.1u 11-bU[.pnLJ finLJMU[bu· uu,w9,/_nLJ t 
w11J-w,flf, 1n11-fr,11-/r 'l"'l, bf}b w,[l11w9,/_nq 1nLJ-nLJPJ, J-wfuul! · ll' wfi9b[ 

19,5 dt-.J,01 
U.nwrJ,L '1-f,U[.pnLJ Jb'i.t.p nLLbf,L'j! 1n11- J,nfifihpj, wif_hwmq, f,u~ 

bpq('"'f'•'f 11-b"'lil!n1.J' wpr>wp J,n'i.tfihpf, wifb1.9nLqt 

q.} ◊w["nLLw•qnrJ bf, qw.zj,nLJf, 1,n•'I-Ji11-J, w,[b[,w9nLJ[! Jf,•f,,l.l,_ 20 

dt= U.1u 11-h'U[.pnLJ wp11-hfi uu,w9.i[_nd it wpJ-wflj, 1n·11-f,11-f, lnnwfiJw'ir 

'iruuu/_wJ-.pt 

9-pbl w'l'J-wflj, •1n11f,17f, JJ,sbt/r Jnmw,/_np u,fubJw'ir U[Wlllp'wu.iri':. 

J ,wf,, bp,qnL b'lw&w•q,&hp.j, ':wJwpt 

b,Pb qw[J,mJJ, J"''f,pl'IJ, t/rmfuwpbf, ,f_bp9,fihfi.p t;w,JbJwu,wpw,p 

w1/.b[J, [W,f_ lnLJ-blJ, qwlJrnulj, ~L•n'.J'fr'I qwJ ppnJJ,11-, W'U(W : f,Jw,.fi 

&uni/_ quu,wfiw'i.t.p <-w.Jw,Ufwu,wufuwL wpJ-w•P,t;wlnfr11-w•frw'i.t yn[hp, 

npn'i.t.p, uw,qwJ'f,, w,/_blf, .pf,,i_ qwp1Lf, bf,, qwqJ,[wJ- bf, w,,/_b,tf, funz"'F 

J wufif,q,f, bpJ,9 nL w,nw,/_ bl II{ n •l J, 11-J, u '"I b I' u b fit 

ll2}ummw& f 13 . lr~dJ!WJluliGfa qnifa utnwgntdl! 

'1J-.Jlpwp·ubLJr. 'i"ll! t:h,z•u,n i:fl1wJ,p uLnw9.,/_nLJ t, bpp wpub1'w­

qwfi f/lfh/_f, tnLJ-nLJ>fln,/_ wfi9 t qw'9,/_n,LJ J-J-J;pwp_f"wJ-J,,f, ' 

2H 1As03 + 3H2S = As2Sa + 6H20 : 

IJ.pubfiw•qwf, f}i/JnL uu,wLw1nL -:,wJwp 3 q wp,uhfiw•qwf, wfi­

t;J,,11-p/r'I-[! [nLJ-nLJ b'i.t 500 dt flnpwJ- tpf, Jhp_ I,_ Lnw.pw9finLJ Jf,f,1_1.c.. 

bnurlf!t _ llLn<w9.,/_wJ- P/JnL'i.t uwnbgfinLJ b'i., I,_ L9·fin,.J qw/H9&nrc 

tlw'lw'.[';j, J .bp_t 200-300 dt-wfin9 Y"'N'WJf, Jbp_ NJfinLJ bf, 50 dt 

fl'npw:J- p_nLp 1,_ Lpw .J,f,•p_n·,/_ ,,_w,L11-w•'l pw9 fln'lfinLJ MJ'l'wu,wJ-f,L, 

lfj,·w,d.w.J ,wfi1w,q, qwf/;b9,fin'l tlwqwp,J,9 q,w'fJ'Jrlfihpn,f}_ wifbrwgfinLJ b'tr 

ut11ubLwfrwf, fl'/Jnu IJu,w9,/_ntJ t J-J-J,pwpubfiJ, q:b,'lf,f, O"fWL1bu-

9b.fi,o:n'l 'l'"lt 

'1tl-J,pw•p_!['wJ-f,:j, w,/_bl9,n,Lqj,9 w,q.wu,•,f_nd bf, lnLJ-nLffl/r JJ,,p_n,[_ 

wfi9qw9fibtn,/_ Lwfu.opn.p Jw:.w,,/_wJ- uwJ-fij, <nuwfi/!t l/fi"l"l/r uuty,-
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p.J,9 uU1w9.i{_w,)- 2l"w,l-J,'ii[! U[hU1.p t 4w,2npffwipwp w'ii9,'iiJ, q,w,Lf,ndf, 

U[•bpJw'ii,qw'iiwUJ,j, u. 'iiwU1,[1.f,nufJ, ftwp,pn'iiwUJ,f, im,,l-nLJ/J'ii1bpni/._, WU[w' 

un'.J.b,IwJJ,, qJnL· 'i,,w,UJ{'n'iif, im,l-nLJ/Jj, nL pnpw,,l- 2.11/t ,IJ,,1.mf_, 

'(J,)-Jp,wpub'iif, Jf,9h[J, Jn'U1wi/._np ftw<'l.Jll! qwpb[f, t ll(WU1ift'bl',i,L 

-:bU11ltJwl diltnq_' 

J,~U['bu 'Lftnf/,np ''lnlb,rf,9 zwUJbp[!, ,)-'1-Jtpwpuhf,J, 'l"'ll! ,l,u ''/;CfW­

_JnL'ii t ttbftU1p,n[f,U1'iibpf, w,[_b[w9uw'ii 'iiqwUJJwJp, 

UnLJ'ii brr.w'iiw:qn,[_ qwphl,/r t uUJw'iiut,t 'iiwlt ,)-,)-J1p,wpub'ii,J, W['qn­

'ln'll! Jhjl'fr:lu.U[J,J1U1/r Jh21 IJ,pw ,;,wJwp UJWt.r,pwuUJnLJ b'ii wp,ub'ii-w­

iJw'ii w'ii4fa'1-l'P'1-P t;wqb9w,l- tnL,l-nLJfJ JbflfrL wlftn,;nlnLJ It 'iipw Jf,-

1n'q_ w'ii91ftu'!J'iind ,l-M1pw1_p-w,l-'iif, t;nuw'ii-.p, UU1w9,{_nLJ t c},,)-Jipuqnub­

Jif, ,,_bq,J,'ii qnLJ,'iif, W•tftn'lnlt 

5. lftti.rnqnth.-~ umwglli~ur- uihupn~quw& u,~fngntl_ 

U.zluwm;m&f 14. bpllutfit}l ff)111-1101u)111-)1 qn1)1 umwgnuln utlnq­
m}lqdwG oq.Gm~iwdp. 

100 ui U1Wpn,in,PJwJ1p ftni1pm1f, Jb2 ls'iinLJ b'ii 50 dt fJnpw,l-

1nLJ1 It 2 di FeCls-J, t;w:q.b9w·,l- inL,l-nLJP (47 q FeCls-l' 100 q 

111nd)1 {nL,l-nLJfJ-l! J_<W,[_ Juw·n'iin1JJ b'ii It i/},p-w'ii qwj1-J,~'iibpni/._ w,[b­

[W9'iimJ NH3-J, 50/o-w'iin9 lnL,lcnLJ/J' Jf,UJ!.lt 'iiuUJi/._w,l-.pf, if..pwJJ, 

.t:hqmftf, w,'ii,qmuw!fr,wi/Jl! ( q.pb[ nbwft9!Jr,w1f, •t:w1,[_w,u,wpn1JJf!)t Uf!U,UJ­

,[_w'wJ-.[!,f, ,if..pwJifi t;bqmlftf! 1J,biqut'iiU11n1,J b'ii, Ul"f'UJ w,fb~w9l'iinLJ 30 ui 

1nLp, fJw,f,,w4wpnLJ, fJnq'iinLJ b'ii 'iiuUJf, b. ll(WP'l. ,;brznLftf! 'iinpf,9 

w'ii2wU1nLJ h'ii 'iiuU1i/._w,l-11J,91 uJw'ii qnp,l-nrznL/JJnL'ii[! -~UIU1UJpnLJ b'ii 

l.t.u ~pftnL w'iiqwJ, Jf,'iii_lt np wJn'iif,wqf, 4nUJ[! LPM i/._bpw'iiw: U1u 

~ltni/._ Ltf::w9w,l- 'ii,uUJif_w,l-,/JJ,,'ii wtf::bl'w9'iin,:J bf, 25, di fl-npw,l- 2_n<p, 

,Pw,f,w4wpnLJ It, i_flnq'iihpni/._ np 'iiuUJf,, WJ'ii [9'iinLJ b'ii 'iiwfuoj,n.p 

"(UIU1'J1UIUUJ•t/:_w,)- 5 ,f,np,aw'iinfJ,'iibp,f, Jh-1., 2-wftw'ii tit= U"lw JnLpw­

.pUl''ii'l_JnLp ,frnp,aw'iinp:J, Jb2 w,f__bi_w9.'iin1JJ b'ii FeCls-f, lnL,l-nLJ/J u. 
2nLp, uUJn['lb. php,[_w,)- W'IJJnLuUJ,q1nd 9n,z..NJ U1pi/._w,)- i_w<,rhpn,[, 

ll'}JRWUI~ 2 

112 ls l,ls 
Fe (OH)a-/• &.4. .. ,e 2 2 2 2 2 

J!.pf, ~-,f•tl!. 5 ,,s 4,6 4,( ,,2 

FeCla·f, ~ .... ,_,.,ti!. - 0,2 0,4 0,6 U,8 

fln'ln/1 ,frnp,&wfin/Jl'ii•bpf, UfWJ1nL'iiw<ftnLf/JnL'ii[! [Wt/._ fuwnfind b'i,, 

It p,nLJ Uf'Ul'lll,[whlfut'iif, p'iibpf, Jb1_1 lfbq dwJJ,9 4h111n 1-j,e& u1frin­

'l.p'l. ,frnpawfrin,fiJntJ hqw,l- 'iiuUJif_w,l-/!',f, 11w'iiwftl! t;w.J,bJw'U1nd bfr 

Jfiw9w,l- ,f,np,awfin,p-'ii-bpf, fi,uUJ,[_w,j,,.pfihp.J, 11m&wft'iibpf, 4,bmt 

1.w,z,tf::bl U-J.h'UfU1,P"l.n11. 'iiJnL/JJ, Jfet.rfr-J.J,111pbpJ, 'ii,[_m'l..Lll'lfllLJ'ii pw­

fi1wftf!,. np'ii wfit,:pw,db~,UJ t 2 di Fe(OH)s-f, 'iiuUJ,[_.w,l-.pf! /JP/rt/_ Ufh"l­
ur,fr~ bL,n L 1: w J w:p1 

ffJbU[UJ/r'l.:Jw'ii n"p U1piUJ,f,'ii .t U[Wurtl{'w'iin~J ,[_hp[! fr.qwpw,qp,,[_~e)­

,j,n~l!' 
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l!t'l-lU.tn M1 iu.u11 uan'l.n t>fll'S 011'i, libr 

~nlbl'f, uf,'ii,[Jbq_J,w'ii "ll'n9bund { 'l1l• I), <,wJwpJW Jfrzm, 

,u,mwsi/.n'l qnlJ, <hm Jf,wuf,'ii, uf,uu,b,ln,LJ, fuwn'iinLp'f'iibpf, dh.ni/_, 

,J,'iinLJ b'ii fiw,h. 8lflf 'iiJntf}hp qwJ f,n ,fi'iihpt U.!'1 fuwn'irntpffth['[! 

(Jw'iiwi/_w'iiff {LbqmpnLJ,utfihpf!) dmJwfi,wqf, [!'iif}w9pntJ f,fh9'iinLJ 

bL q_nlfa qUJJn,L'ii'nLfJJ'nL'ii[! "-, pw9f, ff['WL-fa,9, fuw'ii ,q.wp,niJ b'ii 'iir­

_pwL'S '\wm•qn ~fliniHbpf, niunLJLwuf,pJ,w'iiJ!t U.r1 "{WUJfAw•nni/_ tL 

wfii.<pwid-b,2ui t fuwn'iinq'l'ii ,bpf, j!,w'iiwqi[! <wu9,fihJ. .'iii/_w,q_wrintJL/r, 

wiuf,Ljt'ii' uur,wsi/_LUb q_nlJ! JLU.p[',hJ. WJ'I fuwn'iinL{'tp1,bpf,9t 

~nlbpf, U-LUl!f'JLU'ii Jbfiln'lfihl'[! <J,J'iii/_wb b'ii, JJ, qn'lJJ,9 , qn• 

1 nf,'1 Jwu'iif,q'iibpf, h. 8lflf 'iiJnt f}hpf, Jnlbqnil'iibpf, qLUJ J,n'iifihpf, 

J_JJJ'i/,uhpf, _ funznp utLUp',f!bpnifJ1w•'ii ,fpLU, <lunU.W!PLU[", 'ii,rw'ii9 'IJ,­

!j,nLq_'ifhtnL wpLUtqntfJJLU,fi i/_p·W { 'lfr!f,nu,J,LU'J/r LUpi9qntfJJnt'ii:[! i/infu• 

,/:nLJ t Jnm,LUi/_nptuUfbu JLUu'iif,ftJ, zLUnLU,{_'lf, LUp,Jwm 1ttuniuq•nwn1J1 

,: LU'ftLUTfLUp.3. '\LUJ bJ LUutLU'ftLU'ii i:wi/i ni/_), J iniu qnqJf,9' p1'iincfJiw'ii J ht 

q;nJn"fJJn:i'ii nifi,bsn''l h. wpt:.bu•mwqLU'ii 'ALU'iiLU"{'LUp1<n,[ umw9i/.n'l 

,pwq_J w/Jf,i/. qf,uwf}wi/,LU'ii9 fJw'lw'iifJ'iibp ( J hJppw'iifihp) f,pb'ii9 

,)u,q·nmf,fihpf, Jf,fni/. pw9 b'ii fJnTii,niJ wi/_ht,J, ,f,llp[' mpwJwqhni/_ 

Jnlb,qnil'Lbp h. "{UJ'~ntJ qnlnfr'I J ,wu'iif,1qLhp'ii nL p,wp:,l,pwJnth,ftnLLUJ­

Jf,.'ii JJ,w 9 n if} J'n i'iifib pf, (PlfJJ) 'ii in if}h pf, Jn11b q n LLJ,b p[!t 
U.iu bp,qni ,:,LUmqnLf}JniH,bpf,' funznl' JLUu'bfr,qfibpf, 'ffi!f,ntq_•i/_ii­

JnL ,t,npp LUpLU•qnifJ.JLU'ii h. f}w'[LU'iij}f, bwftn,,nf,f,,bp/,9 1_LU'ii'!Jfib'lnL i/_pw 

l; <f,,J1r,,[w'b '1-pb,Jf, qn'lJfr9 ' wnw1Jr,'ii w'ii<qwJ (1861 f},) qf,pwn­

,[w,.) qnL,nfi,'F1r:bl'fr J ,LUw,,Jw'ii bqwfrwq[!, np[! 'iiw q•nlbl t 'f ,f, UJ l J, 'l_, 

_J,,ul[ uwp,p[!,- nif''/r JJ,1n9ni/_ frwutwphl { Jw.ppntJp' ,,.J, w L ,f, 'l. LU -

.ur n l'" 

U.Ju"l~um}_' q.~wtpqp qn1hr,~, ~&r1qbu &wf._ pwrli.irwtln1b~ntpn­
.J~'r, &JntpJ;irp 1ot~DtJp&hr~ iJwfM11,u& ,t; gw~rw,un1h~nttlllJ~& liJm-
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phr~ dn1h~nttlihr~g L_ 1~ni&Uriig' ~pl.llUlp!lUl}vw&gfiili pWJtwlip&.hr~ 

oq:&n1.pJwidp: 
IJ.,J,wlfr'l.1, wpLUqLU9fihfnt ,<wJLU,p Jrfr,p1.11.n.i/_niJ hfi utLUppbp. J.•h.b-

1'/r ffPLUL/i'l.LUutnp1rbpt ~nlbl'[! tLhqmpn[J,ut1rbpf,9 wpwq Jw.pph[nL 

,;wJLUp qW,LUn:n1JJ b'ii {lhlfmpLU'ffPLUlf,lqj, J ,bfln''F,/!, np,J! 
0
,rJ11mtJ,qj, "­

l;lblfuipnlfa'l.f, Jf,wutb'l qf,pLUnniJ'ii t: 

/;wu, 'Fb"f',[!hpniJ wfl_'\['LU,Jbzm _ t LJrfmtJ qn£nfr11 q.fruUfhp:ll',[LUJ­

!j,m1l1! w'iitLU'Ul'hl 'fl,u,"{'hr[f,uf,n'ii JJ,,fLU'q_LUJ,[llf,9 h. 'iipLU Jb1_ b'l,wt)- 9wh­

pwJ,n[hqnLLJLUf' 'iiJntfJbpf,9 nL t[hqmpnLf,ut'iihpf,9t U.J'1 ,w'ii1_1.uu,nul[! 

qLUmLUp,,[_n•iJ t mpnr:m:t>~tmr~ oq.'iim,Pp.u1Jp h. q1n1tif.:n,J t ntpnrw­
!}>~1m1rntU: 

l/n,tnfi''l''iibpf, JLU[!['ULU'ii LUJU bphp h'lLU'iiLUfr'iibp'ii l:L [!LUJ'ii qj,pLU• 

nniJ b'ii qutbL utb,Ju.'iif,qLUJniJ, pf,ncn'qf,LUJnLJ ,h. ,p,f,n1tf,Jf,LU'qLU'ii <b-

mLUq_n mn ,pJn-i'ii·fi ,bpJ, LU1U:"{LUp b1q_n LJ t ·- ----
lfLUu'iiLUi/_npw"{bu, NL£U1['LU!/>f,[m-pJLU'ii Jbfln'lni/. <fiLUpLUi/_np 

l; rri_ Jf,wJ'ii "lnlifi''l'P'UIUf•hpu u,f,uurbJ'iihpJ, :f,pwft,sf,:n'ii pLU'dLU'iiniJl! :,_ 

upwL9 qLU1q_,Jf, nwn1JJ'iiLU·uf,pnt/J,Jfft'ii(!, LU'!IJ"- q,ntn'fr:'1 JLUu'iiJ,q•'iib{'!f, 

l1.111,t,uh,pJ, npnzniJ[!t PLU9J, 'H''W'iif,9, JJ, lLUP.P 'iiUfLUUILU•q'irh[lf, '\LU• 

,/ LU[' q W[IIUn'l' t n ifih,fi LU[ q_nrh f' f, n Lf UI{' w!f,.fr,l'u, ["LU mi'iiib [' I 0[11f,,fi tuq I p,f, ff ~ 

L'nqJ,LUqwfi, fi ,Ll(LUutLUf('ii-bpj, <wJLUp LU'iil'\,[lu,,Jbz,u, t Lifa'irnd nifi,b'iiLU[ 

IU 1,'ii1"{f,uf, l'n "h,n "Jfl'ii bl', n pn f, I} LU,q_•LU UI l/r''ii bf, U."f J,,ut wq'n i9'iib pf, 9 (l,f,­
b n iq 'ii b p, Uf[LUq_JLUubp) t llipnpLU!f,f,[mpnLJ[! funznp 'iizw'iiLUqntflJnL'ii 

nt'iif, i/_J,pntuLUpLU'iintfJJwl, Jbt_ ( mLUpphp i/_f,pniu'iibpf, f,pLUpj,,9 pLU­

dw'iiJLU'ii, 'iipLU'ii9 ,i_LU,t,uhpf, npnzJLU'ii dLUJLU'iiUJf t,_ LUJ['ii ) t 

fliLut{''LU!f,J,1:mp,hpJ, 01q.'iint/1JLUJp <•f,,LUpLUifnp t 'iiWlh. uutLU'iiLUJ 

mLUppbp qn'ii9b'iimpLU!Jf,LU'iibpf, q_nlbl' (j,<uJpqb, npnz uw'\Jw'ii'iib-
('nLJ }t _ 

-RLU'iij, np 'FfiLUt/ri'l.LUutnp'iihpf,, J,'ii1:Ufhu 'iiwk tth,qut['LU'Ff,LU[{,q_LU• 

mnp'iibpf, h. ntLutpLU!f,/rl'nphpf, <J,J'iiwqLU'ii qnphn'l J ,wup '\LU'iiffftuw-

1,nLJ { qf,utuf}LU1i/,LU'ii9f,q fJLU'lLU'iilfJI! , niuut,J, qLUJrq LUn'iibJip 'iipw Jf, 

lLUf'[! qwp.bcnp '\LUmqn,fiJint'ii1rbpf, i/_.pwt 

li~uwpwtfi,w.f.g,~~ pwqw&.p&lirp L_ &I'lw&g Jiw,,n,~mpJnt&.&hre, 

flL,iuqlw'ii ffiw'lLU'bi/J,'iib,p,f, 1{,f,,1n1q__f, h. diq,wlfi ,t,.n.iifaq:'iih1p, 1w'lf,p'iihp 

h. LUJ['ii) ,f,.nf,,LU-["b'ii LUfdJ fib' t,Wf!"l"':"urnpJ,,LUfi,bpniJ h. pb' mb.Ju­

LfrqwJnLJ qf,,pw.n;n~J b'ii LU[''\-huur-LUqLU'ii P,LU1[Wfi.fJ'irhpt 'J,pw'ir.p "{UJm­

pwuinnLJ b'ii ~'nlrr'1J,,n·iJf,9 ( 1'iiJ,iutt["n9hun"ln-,,J, bf}hp-uur,f,pmLUJ,j,'ii 
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. liw)nLJ/J), w9hu,f,L9hLJnLLn'l/rs, 9htn!f,w1'/r9, Jh{wu,/rfif,9, ~hpqw­

Jhfr;u,J,9 b. W/L fr1m·/Jhp,f,91 lJ.,p,'>huu,w1qwfi flw'lw,ftJilfr.hp[! pflw•qi.µ-1,­

/Jw'l UJ,Li/il'fi,h['J, fi.qw u, J ,u,J p . nLfi,hfi J f, zwn tunur,[·hlmP 1nd,fi,hl', 'J,.,p­
puifr11 qwph£ifr t U(UIUlfTW•UUl1hz Jwq•nu,f,fihp/r npnzwqf, J •Un~flJJJdf/!, 

,j,mf,,n1fuhtn•,[ 0 pw111wfifll! qw1,zJ,n'l fi1nr.fl/r qn.f1uhfru,['w9/rwfi u. tnpw9-

Jwfi Uf.UJJJwfifrhp[!t l/wphlJ, t U[W,u,p•wuu,bl w1fi1U[f,uf, pwq1wfi(l,f,hri, 

npn~/! lffrJwfinLJ bfi J,b,)' -&.fi\lndfih['/rt 

fl'w'l.1wf.if,1,fi,h',p,fi puu, f,rrh1'g P'finLJ,/1.f, pwpwq zbpui·bpf, J.:b.n{ 

ll(WUl('UJUU1<,[w,) un,,['n['wqwfi Jbl,bp hfi•t d-hlf, uu,pnLftutnLpWJ,J,,fi tLh­

Jhfiu,fihpf, J/ry_L. b'lur,) u,wpwJn1.,/JJntfrfihpfi WJfi/!wfi ,f,npp hfi (5-
20 mµ), n,:r fi['wfi9 Jfatni/. JJ,9,/r.[fihf'./! /, Jwff'l'rrJnl'hftn~lfi,.hp•f! i_bfi· 

qwpn'l. wfi9fib£, Jr,u,q ,f,n'lN' Jnl,hffmilfihp[! t, f,nfi,fihp[! w,zwu, wfiu­

finLJ hfit Uw•l(,nu,fafihp/r /JJ,,[p JbJ,ppwfrJ, J'ffL['Ulj!WfilJ:Jn'1'· Jh,q v.,ii2-f, 
,fpw u,wu,w:fi,,[,nLJ t 70-2700 P/rt,f,nfr:f, u,ui.'>Jw,Hbpnd: d-bt,J, UJJ"F­

Jw1qniu,fi~ b p I! ,q W'f""''l hlfi n1L'fih!fiw1l u, wp1pbp /,,./,hp (-&.h'l.p,h;p1f,, 'flwlfi fr 
ftUJJ mpf,z), L/rfihl nL'L/r'L qwJ nl,ff{'UIU(UlffLJUI, f,filU[hu /, j,pwp '>JJJ­

'lff['1'f-W.ffjr,91 ff/wp,zwqnLJfi ,,_h,U[.pnLJ [!,fr.rtnLfr.,[mJ t, np fJw'l!wfi,/Jfi•hp,fr 

,)-"!'q'n,u,f,fi,bl'I! lfL'WfiUllMJ. hfi /, flwrcw·fii[J.J, pn£np Jwuhpnu( ,f,,rrnq,J,w­

J ,hu,p.f,.q hfi: ·fl'w'lw,fi:£11! -&.&zJwfi fi·q1wu,,J ,u.r,l;p "lbu,._, t Lfifif, p1w,[w­

qwfi1U,J_w·t/: 7-j,Jw!JlqnLfi, pwJ9 Jf,M1,nLJfi dwJ,wfiwq pw·,f_iuq•w.fiwii_w,,f, 

pwpwq, npiU[bu'lJr Jwqnu,f,1,bp,J, bp,qurpnL/JJnLfr,[! L,f,fi'J, JJrfijr.Jwl k 
Jwqh,:rhuwJf,,fi bpb.rrLJjl:fihp[! !~wufihfl fi,[w,q_w.qnLJ'h . .1.w1,f,hpf,• P.w'lw,fi­

P(! U(bu,.p t UfWU1p•wu,m/_w•,) l/rfif, WJfiU[f,,uf, fiJnL/Jf,9, np· !f,frv:u,p,[nl'{ 

fiJnr.fl/r w·rofr,wJ,nLPJwJl/1 1:_hJr-P,wpq,f/r n'i_ .p,f,,J,J,wqwfi, n'z. t~ !f,Jr,,z:f!­

q,urqwfi ,f,n1,f:nJun1.fJ,1nLfifi hp,f,1 

(J,U,,;'[1UJ1rlh•zu, t U1<UJ[f',ph{"hl Pw'l.UJ'fiffibpj, b-1.Wfnu,~h&.ntpJDtli ~ 
ptiupwilighwmp-Jntl'i '>wuqw9nLPJnLfifibp[!t Uuiq•nu,(rbfinLPJnLfi[! pfin- · 

. pnznL/1 t Pw'lwfi'jl,f, uu,pnr:qu,,n·tj,,wfi, UJJ1uf,fi11fi' LI""' Jwftnu,,qbfinL-

. fl:1n Lfi[! UJ'f' u, ~w J,u,,[ w,) J faLf,J f,1q p,nfi;fih pm/:, f, u q P,w·,f, w fi·9 h L/r•n i./J J n L­

fip wpU1U11'>UJ/Uln:,_J t Pw'lwfi,P/r '>UJ'ur'qnLfJ,,nLfi.fihpfi nL 4._wp,pJ!, hwr 

. fipwfi,n,[ wfi'9frnLJ hfi ,z•wfiwq,wJ; qj,.u.U(hpu u,J,uu,bJfihp: lfJ;.l.,JrnL/fi 

c)-wqn·u,,qh:fin,Piw•Jip f}wl[!wfifJfi1bp[! fr,wpn,'l hfi · n<fi.hfiw1 UJUlif"php 

f,lw.,f,wfigb[J,nLPJn,Lfi, qwfu·,[w,) !f,/r,J_u,pJ.wfrfi nuz_,hq9n'l !f,f,,zif,q,w-pf,­

J'j,wqwfi Uf.UJ/Jwfifihj,f,91 

fl'w'LLUfijlfilipfi ,l!fru,phLf,u U[bUl.p t '\wz,[fa wnflhl UJJfi '>wfiqw­

Jw'ii11J!, nr fil"w'¼! JU JwuwJp Lfi1frn1.,J bfi LfallPur,[np,[LUJt ll'w­
'l'w .fiPJ, LP!Nol! q•wpn'l_ t w·nu11_wfiwl ftw' J '>hfi9 JbJ.p'{'Wfi[! qw1,z,Jn'l 

'fiJnlpf, tLbqu,pnLfau,f,q ff/rungJwfi z.Iinp'>f,,[, qw' J t£ fipwfin,[ wfig-· 

1,n'l tnLbn:i.Jf/',nLJ h,'lu,,,) J,n.f,fihpf, [!fim.pnqurqw.fi urrpunf"l'9f,1111,/r · i:h­

ur1hwfipn,[1 Opf,,fiLUf 9hit1nq,n,zw1/tfi pwqwfiJ11'hl"'I! tpnLJ L/rs,pwrJ.n;;_ 

,f_ni,J hfi -.pw9wuwqwfi lP9,Pn,[, J!W•fif, np 9hlJn,LLn'll! ,u1nLJ · ff/rung­

,f_nr:J t np.U[bu P/JinL /, l 'nLJ,n<JfJ t n<l[•W["ftmJ H+, IJ"(.j,U1wqn 'i.9 •w­

j'f,fi /Jwqw'itjJfi ,h'f'II, 1/rsi/!I! qurfu,[w·J t JJ,•2w,[.w1pJ, PH-/rs• bpb 
ilJ,t,w,[wJl'P H+ -f, q,nfi9hfiu,pw9/rwfi JM t, pwfi UJJ'f u,ur.J,.u,urqni-

9fa fa.qn1t1;kftu,.pf,:q q•lrm.j,fi '>JJJJUJU(UJUI wu/uwfin"l H+ -.j, q1nfi9•hJr;_ 

urpw9J,wfi, IJJ"{UJ PIJJ'l'UJ!ipp q,um-wfiw wuuqwfr LJ,91!• . Jrufr h[Ni 

P"l!I' f ,p,w·9muw,qw,fit 

P.wl(wfrp.j, LV"lllY' IiizwfiLUq•nLfJJ•n1:fiJ! '>wu,,qwU[hu Jb,) t tlh'f­

mpwqf,w1.J,1qj, clwJwfiw·q, j!iWfi/r np f,n.fifihp.j, 7-fr!l,n"'lt/hnL wpw1q.nL­

ftJnLfifi nL ,f,,njuwfr9Jwfi P/rill! qwJu,,[_w,) hfi /Jw'l'Wfi/J,/r 1/imo• 
P.w'lwfi/Jfihp[!, f!UUI wfi9finrz. .t[hqu,pn[f,u,f, f,nfifihpf, ,f,nfuwfi9-

Jwfi P,,[f, ,fp,w nLfih9wb w-,z'l(-h9n,PJwfi, qwpb[J, .t pw,clwfib;J, b.p/JJp 
JuJpf,. ' 

w) hb\11111MU,f]iii]i;w.i.qbu nz_ wltm~q_ pw.rpulipli.hr: ll.J,u pw-

''l w1iipfi hp[!, '>wJ.hJ wu,wc)- w,z•wur ['nLJn1..1fJnLJ nLfi·/i9,w·,) fi·zwfi wq,nL­

. JJ1wfi '>h,ur, 1.hfr "f''f.-•t/NLJ J,nfifi1hl'J, ,f,nf,,w'&9Jwfi /!',,ff, ,/Jrwt ?-pwfi,_ 

9f,9 h1i qn·U(J,·111 ,,Jr,u"fh,["uJ,wfi JhJip.pJJJfifr.hp[!, n,l'n,fi9 ,),.w•q,nu,J,Jrlr{"/i 

. 1.wn:w,fj,'ll! Jb,) ( q',['•qfiw,qJ, •tt•hqu,.p,wq,wfi z,bpu,.J, ~w·uu,n·L/J:Jn·Lfij,-91 

p) ~lh~•mrwf]i,u~mi.qbu w~mH p,w.ri:mC.p-li:bir: llpw,fil/! w,zrpnd 

hfi /J-wrz.w!if?J, ,)~qnu1f,1ihpn,[ wfi9fin'l tLhffmpn[f,u,J, f,nfifibpj, ,f,n­

juwfi9J•wfi p,[,f, ,[['wt l/w}u,[w•,) fJw'lwfr,Jl,J, £1P'Sl/r fii2w·fi,J,9' qwu,J,n:~·­

'Lhpf, ,f,n/uwfiS'Jw.fi {J.J,,,[,[! Jhbwfi·nLJ t pwgw,iwqwfi , 1f,9.pw,[,np,,t_wi, · 

f,uq wfiJ,n•fi,fibl"J,fi11!' 7-pwfrwfi Lfa9.pw,[n[',fur,) pwrz.wfiJl,fih:pn~J, U.j,,_­
"1/ruJ, fJw,'lwft/lJ, Jwqn•u,f,fihpf, LnpwJw,q,frJl! ,qqw,Lifr lW1,f,n,[, ,f,,npp t, 
.pwfi UJillJJJij:f,,fi fu,J-p,J, fJw'l.wfi,pLbl'fafi[!t 'Uw·q•nur,f,fib·pf, zwnw,[rz.J, ,f,np­

['W9Jwfi 'ihur Jh•,)wfint:J t f, ,nfifihi[',J, ,f,;,fuwfl.sJwfi P,,/./r ,jpw n<fi·b-

9ur,) w,z,ffh9nt:f},JnLfipt 

q) ltip;iw,pu1lpuli, ~thl11nmuf)w]i~hu ,wi\UljJul puui_w,C.pC.h'r: 
llpwfi11 [Jw,,f,wfighi.J, hfi JJ,wi.fi J.falt.fi,n,LJfi &zwfij, Jrnfifihpf, ~wJwpt 

ll.1u rpb,U[,f!'nLJ fJw,fwfi/J;f, l'fr,sip,fr.fi finLJ,fiwfi,J,z f,nfifibl'Jr . ,f,·n'Juwfi9Jw!i 

,PJ,,jp J;w,[wuwp t 1-/r, u,wpwfi1f,d,,fie' 0-/r: 

ll.JffUf.Jt,uf, fJw'l,LUfitfJfibpf, ,),wq,nurf,fihpf, zumw4,f,1tfihl'I! Jnu, f,fi 

f4pftfiw,qfa tLhqu,["w'qwfi zhpur.f, '>wuur·nL/JJwfi[!t fl'w'IJu,fifJn,[ wfig1'n-i(_ 

J;lhqu,pnlftu,f, qnfi9hfiu,pw9f,wJj, ,f,nnw9Jwfi '>hu, Jbqwfini.,J ·. t 

;J}U1,1Lwfi,PJ, q:hftu,f'w-pf,JJ,wq,wfi wqu,,f,4._nLPtmfi[!t 4'npAbp'J! 9nLJS l,f, 
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uri/.bL, np WJii pw,zw1t,p1tbp[!, npnii[! tJ,9~w,[np,[w.t bi, pw9,wuwf[w'iF 

Lrsl!ni/., lw'i/. f}w,f,w.f.t9blf, bi, f[wurf,nM1,bp,f, •-:wJwp IL ,[wm wf.t/mii-

1,b,pf,t b,[, [!1,1,p,;,wf[wnurf[,f.t, 'l"l'"''¥W1, L.Jr9.pn,f_ Lr9/!·"'"-np,[w.t filw-
11.wii•P,iibp[! l'"',[ pw,,f,wiishi/Jf, bi, w1tf,,n·1,1,bpf, L. ,[wu,' f[•winf,nfr1ibpf, 

-;wJwpt 

Pw9 f, iiz,f:w.t ,,_h,U(,11bpf,9, flw,zw·1tfJf! f[•wpnq t L/r91! uurwf.twc 

lnL.tnLJf}nLJ b,zwtt {Lblfurp,nlf,ur1tbpf, nJ_ t;w,[wuwpwi_w,f, pwzfunL-

JJ,s' flw1t.w.fr.f.}f, b,["f[nL qn'l;JbpnLUt 11.J'u 11-b11(,/!nd "'"'"'f."'9"',t U(·n­

u,b1,9f,wll! f[nlt/.nLJ t dhdprw&.wJ~&. UJ.nmhf1g~w1: l,z,if:wtt bpiLnLJfl/r 

pw'9wu,p,nLf}JnL1i[! urp,[w.t t 'l-n1tw1tf, lfn'f'Jf,9 1911 p,[wf[wf.tf,1,~ 

t,11 w nLuntJf.twuf,pwtt u,f,uurbJ[! f[,w111.•Jifcwtt { b,zbl flw,zwii,Pn,[ frpw­

['f,S pwdwf.t,[w.t bpf[nl tLbffurrnL,fiur1ibpf, lnL.tnLJf}1,bpf,9 , lrw,zwiiflf, 

1ibpunLJ qu,,1,,,[bl t pwp1dpwJnl,blfn1,lwJf,ii Jf,w9nLPJwii f.twurl"frnL­

Jwf[wfi w,z[!' RNa (LnL.tnLJfil I , npmh,z R-l' lfnlnf,11- Jb.tnLf}J"wJp 

f,nf.t t), f, u<q /J'w1t.wf.tJ1'f,9 11-nLpu q h pw lf'l'/r w 'LP l'n L.tn LJfJ' Na Cl ( tnL­

.tn LJ,fil II)1 b,p,f[nt LnL.tntJP,fi:bpnLJ { :L w'lhl'f! Ll'}i/. 11-f,un94:wtt bJJ 
f,nf.tf.t,bpj, I fiJ'w'lwf.tfJl' p ,ur,f,wf.t9·hiJ, t Na+ nL Cl- j,n'ii'iibpf, t;wJ,w•rr 

L. wf.tfJw1,f,wfi9b1LJr R- j,,nf.t/r t;wJwpt 
R- L. Na+ ulf'l.pf.twf[,wf.t f[n1t9bf.turpw9f,wf.tbp[! I l'nL.tnLJflnuf 

1tzw1twffhtni/. C,-n,[ , J,,uf[ Na.,. L. c1- f[n1t,sb1ttnpw9,f,w1tbp,[! II t,nL­

JnLJPnul' C2-nq, f[nL1tbfiw1,I! ,;burL.JWL uf,utnbJ[!• 

[R-], = C1 
[Na+]1 = C1 

{tl-,u'1u,'i,fl 

(CI-] 11 =C, 
[Na+].u = C2 

11.JU'"f,/ruf, uf,uurbJ[! ,:LU,[wuLUpwf[iz,nq_ur,t i{1 flpnz durJLU'iJLUf[J,9 

,;J,u,n Na+ L. c1--l' f[,[bpLU',f!LUZ/uif.b'i, PLU,zw'il:fJf, bp•f[,nL f[n,z,JhpnuT 

/J. f[•,:LU u u, LU u, if.f, ,: lJJ ,[LUU LU p·LUlf•z1nnLP J'" Lii I 

[R-]i = C1 
[Na+], = 0 1 + X 
(Cl-] 1= X 

,,._,,_..,1,p 

1 

[Na+] 11 =C. - X 
(Cl - )11 = C2 - X 

u.,uurh,z X-r Lh,ppw,f,LUL9LU.t frn'ilfibpf, f[n'il'9,hfitn{'<LU9Jrwfi t, 
[!fi''I- npn~J' X=F(C1, C2)-Jr9, wiufr,1,~'i,' X-[! f[LUfo,!'/;_wJ { f,n'ilf.tb-

1'/r ,uf[1w,1twf[iu1, f[n'il9hf.turpw9J,LUJf,9 I 
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fiJ'b11,Jnrpf,f.twJt,f[w·f[,;,1, 1,f[wtnumnLJfrbpf,9 blfibintf.' 'l-n1tw1t[! b­

f[w,,[ w J-1, l,'l.l''"' I[ w9n,Jil J"'fi, np w JU,Uf./r:u.f, 'J!h'"{',ph pifr ,;,,uJ,wp ,: w·,[w­

u wp w·f[1znn 1,fl JUlf.t U/.'"'JJ,w1,l' flw:'lwf4/1/r hr,f[nL lf•n,z,J ,b'f';,L,r b•1t.w.t L. 

fJw,z,w'il,[il,n,[ w'il'9~blnL [!L'l-nLfiwf[ f,•nfi&b["f, f[n1t9hiiur,pw9'.f,w1ibpfa wp­

,;, w 'l-l'J-"'l1,J, p,f, ,: w,[w u w [' LfrH lf, {, w J'uJtfr./!1,' 

[Na+],. (CI-J, = (Na+}u. (CI-]11: 
'l./n'il9b'ilurpw9J,wiibp'i, wpu,ur,;wftn'btni/. C,, C2 L. X JbttntflJnt'il­

'i,bpn,[, Jrutnwf.tw'il:j!' 

(1) 

c2 
X= 2 • 

C1+2c2• 
·- _(2) 

IJ.Juinb,z,f,w ,:l,zurn1,pJ'wJi,p ffwl"bl,f, t -:wz,[hl NaCl-·f, pw,z.fuilw1, 

qnp1.turfr,f,.9l' f1w,zwfif.Jf, bp,f[nL f[nqJh11·nLJ' 

q= 1 + C1: 
02 

(3) 

IJ.1u·Uffruni[., "f'l}'LUL Jb,t t pw,ptdpLUJ,nrhfrn LLWJf'i, NaR tlhff-

urpnlf,urf, f[nfi9bf.turpLU9JrLUf.t, WJ'il,pw1, LLU nLdb,z { "'f''l-blwlfnuf 

N aC I-if, .t; LU1,[w1u1LU p!UJ',J_ LU if, ft:LUtJu.Jm'i,f! t ll1w.t:iil u),1,,LU'Jpi'il '1-b'U(.[!•n uf, b pp 

NaCI-J, f[nfi9b'iltnp'w9-frwii zLUur LU,[btJ, Jb•.t· t NaR-/t f[n'il9b'iltnp,LU-

9'/rLUJJ,9, NaCl-,£' q:np.tf.tLUf[LULnpb'i, ,:LU,/.LUULUflLUltu,,f, { pw,zfu,[n,:J 

fJLU1t.ur-ii/J'f, bpf[nL f[,n,z,JbpmJ1 4LUf[LUnLU·f[[!, bflb N.aCl-f, I[n'ils,bfi,_ 

urpLU9f,LU1t, ,:LUJbJwtnw.t iNa,R-f, f[nfi9biitnpLU9f,ur1fr .t;btn, zwur ,f,n­

/!f!{' t, w ;U(LU lfnlnf,11- lnL.tnLJ,p,j, ,:w,J<lll['JLU LUJipn,,zf. NaCl-[! pw­

,ZLUiifJJr9 11-nL['U t J,z,[nuf 11-bll(f, II LnL.tnLJfill'1 />nfif.thpf, LUf.t":LU,[w­

uwpW'J. LUP pLUzfum.JI! flw;'f.LU1,pf, b['lqnL f[n,zilbpm,il LUlf.WfW'flfrnLil t 
U(ninbf.t9,f,LUL/r fJ,nJr1.p, "l'l' L. Jb,tlprwlilWJ•p&. uinmht.9,}t.w1&. t: 

llbJ,ppLU'ilLUJffi ,;LU,[LUuLUpLUlf'z,nn1,flJ-ni.1,l' L. JbJ'l'pLU'ilwif,1t U(n;.. 

urb'il9f,w11! LU,nwrwLni.J 1,1, fJLU1b. qh&.11-LULLUf[LUL nL pnLULU'f[w'i, ,:JnLu­

,[LU·ttpfibpnLil, npf.t oqurw•qnp,l-n1,J J,'i, pfrnlnq;J,-urf[wf.t U(pnghu'ilhpJ, 



38 

rnunulLwuf,p,rwL dwJwfiwltt /lw9f, q.pwf,f,g, WJ'I- bpuntJflLbpJ! 

.{1mJL bf, urwtfru ,:,wuqwLtutm lfntnfrq. 1mJm1fJHpf, ouJnurf,q -&.eLz-

Jwf, Jbfu,wl,fr'l_J[!, dblbpf, nL1L1_b9nLJ[!, f,nLHpf, pw9wuwi,_w1, 

_UJtpUnf",Ps·/r"'f., L. WJL bpL.nLJiPUp,t 

li'U. 'l.U.tP-tbrfl 1110.sru.u so MJ'l! 

fl'w'lwl,fJ,1,b-p ftwp•btfr ,I;· "lwur.pwuurbl urw:pipbp Lf1't{l.bp.f,9, qwfu­

,[wJ Lpwfif,9, pb w1L f,"fii_ fiU(wurwqf, I; Jwn~JhtnL' 'ff,w­

i/riqj,, l;,cblturpw11J,w
1
1,J,qj,, fJb" nL1,urpw!f,f,,i:url"Jwf, <wJwp. <w12,[/r 

I; wnfii/;nLJ 1,wL. Jw.p['r[n11. uf,uurbJJ, p,L,nLJPl!t 

'l-}i,mwqp <wJwp JbJ _ JwuwJ;p oq.urwq.npJn,J b·l, Ufbp'fw-

J ,bLurJ, JlnL'l.J1, 9bl,n,!f,wl, ftw•J ltnl'n11J,ndf,9 urwurl"wu•ur,[_w,J flw­

'tzwLpHp, Un,[_npwqwL, ,[_w-C.wn,[_n'l ltntn'l-fr,nLJJ! (Lf,urpn9blJnL[nq_f, 

4o/o-wLn9 lni:hnLJPI! u,"fl/rp,urif, ii. bf}bp,f, 1:3 ,:;.,pW1p1bpni.fJ1wJ1p fuwn.• 
,finl,/'•'1n1.;J) L9lfinLJ bf, UJUf•WltJ,W wfi<npf, Jbt_ h w'iiJ,h_w•U(bu 11wurwp­

ftn,J, 'lwfi11w,z "{,ururb9,l,bl,n,[_ uJ'finfJ'[!, np1Ufbu1qjr ltnLn'l'fj,n,JI[! t;w­

J Jll',l_UJ''P p,wt/•ulJ, wfi·n·P,J, . "{'UJ.Ul'b)p.j,fi t U.finP,fr nttj_"l.w&if, 'f "{ LU,; b'l'n ,[_, 

,.;,"l"'un1-J bfr Jf,1,]!l,_ bjl,bpfr t;•nurlJ! ,[_bpw•fiw, nrrJ,9 -':.burn wfinf}f, 

b'l1'bl"f9 ltntn'l'frnLJ(! t;bur bf., urw'l,/,u I,_ wL•nflf, nL fJw11.wL[JJ, J ,f,·~l,_ 

wnw·p.w9wJ -&.b11..pJ,9 L~'n1.;J bf, pnl"wq yn1Lp, p .n11.L•bl'n,[_, n,[' pnL['(! 

.. 9w~ f,pfihtnif, f,{' nLJn,[_ ,Pw11:LUf,,,P,f, ,wfipiwurf, wfin,P,J, Uf1Urbpf,9, f!u­

ur.wq,[wJ Uf Wf'ilti/! 'I.IP uzn1:fJ.1wJ\p t;wf.,bln ,f_ wfin,fl/rs, wfi•Jh_w1
"{ bu 

q,gnLJ bf., p,pJ, Jb-p, Jf, pwfij, wfriq,wJ n'ln,11;n1;J fi.pwfin,[_, np"{,buq_f, 

-:b1Lur9,[_bf., U"flPIPurJr Jl,w9np111fr,li.p[!, 1,_ npnz dwJwfiwq UfW't;nul 

fl'npwb NP Jbt_t Ui[lb t;w,p•~1w,[_np I; uurwfi/.U,,J_ t;wuur UfWurbpn,[_ UfWf'•lt, 

lllUf,UJ wfinfJrJ, Jbp ltntn,,J,n,Jjr zb,,purJ! i_npwfiwtni.s t;bur•n· (5-10 
- _prt,Uf,b;', unp.J,9 bf, l9L~tJ lt•ntm1J,n,J n"- 11w,n,wp,qnd, npf,9 ,:burn 

~If., iliwqmJ bf, ,f_bpf! flrz,[,wJ aJkn,[_, 

ll-w11.wf,fll,bp.[! iJ, qw[l'htfi zwur 1_npw9Lbt, npn,!Jt;bur,L. WJ'f 'lbUf­

~tuJ tn'-l"I! 
4 

,pd,[.wp I; urfi9'finLJ Jtu!f[n·urf,~bpf, Jf,,tnif..: bpb 11/rwifaqj, 

b,f,ifJwJ1iq,[n ,11. fiin~/! pwp,yunpJ,u•Ufbpu I;; wfr-'>rwd-bzur I; uww'ftwt 

, q,n·pp Jwq n in f,Hp ,itfib9n '1. /J-~'1. w .fi-,P-fibp t '1-p w t;wJ w [" wz;fuw urn ui 
hb 1_n["W"1/•fi ,b1ni.s <burn fJw11.•wfiifJ,e n,z 1Jf,bt ppn,[_ qwJ /;1 'fnpJw­

. ~hLµ bf, qn1n'IJ,n1.;JJ, wt/Jbll/r Ju.l,;ur LnLhntJ,Pt f!fr~w·frw•nwqfi, Jb,}-

6:w~nurf,1,bpn,[_ fJw11.wLptbp u~wfiwtnt t;wJwp ltntn'lf,l'l,LJ[! Lnu-

jrlll,Jl1,;,,,J b.f, u"(J,,p,urn,[_t 

-1'.wLJ, np fif,urpn9hunLtn'l.l! Jf, zwp.p opq.wLwqwf, tnl!_Jf,i_UpnLtI 

ftLffl[_nLJ I,_ LnLbt/_n.tJ I;, nLuur,f, IUJtp"{J,:uf,• Lflt.:~J,,i_l,,bpf, qblUfl,/l"iJJ ~-r-· 
J.wp I; qif,p,Ul'nbc ghLJD.ttDqt'UJ-~-li pwq_wliplibr: rj.J'W -.wJwp u,tf.,l~JrW• 

dbzur t fij,urp~9bLJnLtn'll! btpwpqbl 11bfi.wurn~pw9f,w1f,, fJw11.wbf}~ 
1-2 dw,J l.l/ut{lbln,[_ JJJ111,wfliPif:w,q•wfi· wJnfif,•n,JJ, UUfppur,wiJ,L l"L.,: , 

~nLJPnLJ (2 Jwu U %-wfin9 wJnfiJ,wf[J, 4. 3 Jwu /;f}.f,;[_wLiltn''>~lk 

~J.Jip.wM'wJ.fin,[_ <wq.b9wJ tnLJnLJP)t l.urpp, pwpurq fJw.4wfr,J11,i,.r 
uurwfiwtnL t;w,Jwp ltntn'fJ,n,JI! pwpw•lt zbpurn,f_ l91,n,:J b•f., ufsiq.fr,~{,1 

qwJ <wpi# UJ"{UJf[nL ,[pw I,_ J.zwltnLJ ,[_hp[! 1,z,f_wJ b11.w~w1tmb 

11-w,,zwfr,PfibpJ! n<prrz JwJwfiw¥ pbfi.qn1iJ, ~w·J urntnLnlfr Jh1, , 
UfW~btnt 'lbUf.,.pnLJ, fipwfi9 t!wlrnmJ,fi·bpn~J b11.w·J pnLf'lf! ,f,nifuw­

pj,fi,,[_n1.;J I; fJ.2,f.wJ ln,Jf,'.;_fibpn,[_, ll.frpUffauf, f1w11.wfi,{Jfibp•J! ~f,pwtL,[_nLJ 

bf, pb·&.qn1t.uJj,fi frwJ mntnLnLUJJ/t.fi Lm:JnLJPfibpf,9 q;J,wtf~'l i,_wrnwpb-· 

Ln:L t;wJwp, 

ull{~IDUl~nt.gWJ~li pw.1pnr.p,lihr, "{Wur,pwu.urn,J bf., dbt1Jlur~9r 

d-b'[wur/rfiJ, ,7-8 %-wfin9 urwp lnLbntJ.fJ/!, npJ,9 t;bnw9,f_wJ bf., U(J!,'1.-. 

Ufl!'lwlt,fibp[!, L9•fintJ bl, 1,w.fu.o,pnj! ltntn•11fanLJf, pwpw•lt zbpur·n,l 

UfWur.,[_w·J UJ'"{wqnL ,fp,w: !lnpwfiLU,[_nL9 t;bu,n Jbtwur.f,fiJ, fJw'l:wl,,p,,? 

t;bzurntfJ1w,J'I' w&j_wur,,[nLJ I; q•nln'lfrnLJJ, z,hrrurJ,w, n,[' '.Ufb"'ttP rJbl~~ 

urJ,-fiwiJ,fl fJw,,zwfi,fJUbp[! pJ'n1.,J i_n,.;n.i_bf.,, 'ff'Wl,,,p 10-1.5 pn'U(b l!f., ... 

¥i/!'I.IJnLJ b,f., !f,nrr-Jw[,f,fiJ, 4o/o-wfin9 tn:LJnLJ/J;f, J.bp, 

_ tib•fr,urpw·'ff,w'IJl,,qJ/, t;wJwp ~,UIIU\DftW1~}ili (1Pw9wuwq,wLnpb~ 

J},91.pw•,f_n,p·,[wJ) Jb,l}p.pw•fi,fi:bp "(Wurpwuurbll! ,,J,f_Ulip- J_il, ; j!w&J, np . 

ltntn''ff,nLJ.f,9 UfWurpwu,ur,[wJ /Jw11.wfi,Pf.,bf',(! tpnLJ Abn.p. bfr pbpnuf 

pw9wuwqwfi ti/rS,11_ L. Lw,[_ pw9 bf, fl"''l.1,nLJ qwur.f,.nl,,1,,bp[!, f,,u,q wlin..;. 
l}WJjili ( '7PUJ•lt•wfi-;;,l'b-f., t/t,s,1wtf,np,[_wJ) Jb-J'ippwl,1,bl'I! UfWurf'UFuu,n1.,J· · 

1,,1, w,J.!f,nurbp fi1nifJ,bpf,9, Jwufiw,f_n['.w"{lbu UiU(f,,ur"'qnL9'i.,bpf,9 ('fiu-
pw'lwJ r/-blw,nf,1,ift~)'t . · 

n 1'LSflU.!b'1LSflbfl'1 411 u.sru.usnMr(! 

w) ~nptl)-pnul]t tntb-m.Jppg.- Un',f_npwqiul, !f,fot,urpf, J1-'l.PJ, wblJ-\ · 
1bp-j, JMn.•tPJ,n~fi:[! (1,5 JJ,1,izi,_ 5 µ) PnLJl I.Jr ' urwlfiu !f,frlurif"bl"' 

ltntnfrrl. Jwufif,,qHpJ!, npn,[,t;bur•k ,[_b["g_J,1,1,bpu ~1,wl"'lbl wL9fint.J 1.,J, 

WJ'I wfi9,l!b/l'J,91 U.111 Uflilurr-G.wtLn,[_ qr1,lnf,;q. 11/uil.l/•bpu,f_w-J !f,wq.[! Jwp• ­

pb1nL k qJ,uiU(bpuf,nfi JJ,,1.w,[wJl"f,,!J wfJ.twurbtnt t;wJwp fr.fairim1Ln1.,J · 

bf, nL1,urpwf/>faliurl',b["t (lJwpqw'q.nLJL n1JJ_1ur,pw!f,Jtlur'I' ltwrbt.Jt I; 11/UlllJJ'.;,. 

["WUU1b1 Ouurt/.LUt•'IJ, UJ',fLW:fUJ;[l'qwJ tlili.n,[_' u,n,[_nl'wltwL !f,:frt.ur.pf, fl"~'l.~ 
Pi! urb11.w•,[_npnLJ 1,t, Awq.,wpf, Jbt. k ,[pwfi LIJf,,,LJ 50~1/fl' ur,u,,pur9- · 
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pwu y_nLpt ~~'1'1! .pwJ,f_h1nl./l ~bmn, P'l:PJ, ,[pw [9fin1:J bL fiw.fuopnp 

1.l'"'J/ifi pw,qfif,.p,J, ,fpw U1LU'j!WQ[!WU IJnLnwrnLJ,j, LnLhnLJP Ii. w,p•wq. 

'F"' UJW,[''qn ul, JJ,w·dw,,l,w 'ii wlJ J.;;;q.wJIV! "{U1U1 h9'ii.b lni/. w Jfi."I bu, n ." 
:f,folurpj, pnL,y}f! ~w,f_wuwpw•i.w•,f, uw~IJ,fj, IJn1·n'fl,niJJ, zb,purn,f_ n. 

1,fiL,1nirJ, P#Jr q.urq.w/Jv! J.wq.w,pnL,J l1fu9,w'ii,f_J, •ff.,nln'FJ,n.,:Jn,f_t U.r, 
Ali.n•t/. ,lz,wfr,f_wu- !f,irfurl"I! 5-10 l'""lb Pn,l(_,finL,J bfi o'l'nLJ lnpw'iiW[ffL, 

np,f,9 ~h1nn, hwlJn'U1tj,'iihpnL,J q.U1'ii•,f_nq lnitl-fo.U! y_p-n,j_ ,f,n/uw'['J,'iib[n< 

1ti"[WU1wqn,f_, !f,f,'>[1npJ! [LU,f_ ti/_ui'iind b'ii pnpwh 2l''n,f_ ni pnq'iinul 

t.l'fa Jhy_ 20-30 pnU[bt 

, ffJwU1pwuU1J, !f,h_1npf! lnpur'iiw'l.n1J9 Ii. pnf'1Pnu•'iih1•nL9 "fLU'~'UfW'iih­

{nL ~w·,lwl' UJJ'ii UfUl'~nL,J bfi u11J, Jby_, npU1b'[_ 'iiurfuw,Ufhu Lotf.wu- t 
Jt, .pw'iif, ff.wPftrJ. /l[npn!f,np,l ff.w ,,J !f,npJw..r_11-bl~J,11-, frw,l pb J!'ii1ff.'l.J,fwu 

t J_LU'i/_ J .w.ppt/_wu- Uf'[_UJ.1w [LU{''/t f(U1npt 

:hfatU1f'f! q.npuwhh'[nL9 ~hmn UJJ'ii wfl~pwdh1m t U['lp'hl pw,'] 

pwJ,pwq•nt/_ Ii. "l"'~bl u,J, ,Jby_, 

n ,"f!U1['LU1!f,frJ.1nl' Uf,LUU1'f'UJU1U1nd bL 'iiwli. R1nifufib,p·f, J.wq.wpJ, Jb1_, 

!f,hU1f''l! ,lzw·ff.,blnt/. i/}_bp,J! 'ii,z,t/_wh &li.n,j_t :bfi1.,m-l'Jr pniq,ftl! R1•n,Ju'iibpJ, 

Awq.wpJ, ~UJU1wlJf,fi IJi"f,O'iihitnL t:.w,Jwl' ' qw.ph[J, t ALU1.q.wpf, 'iib'l'uf 

UfWU1bpJ,9 q_1qnLznpb'ii L9''iih1 qurni..lndtf, phfi.q_n·[UJJf,'ii [llLU,nLtf}t Rb'ii­

'l_ll,[J! 9'ii11h[nL9 ~bU1.n ~w1nwq,f1'ii JLnLJ ,t qwnii.nLf(j, ftnip'P 011;wq, ,:,pf, 

,fpw 1nhq,wt/_npnL,J h'ii· !f,fat.,mp,f, P,n~qJil! ni ,[pwfi l'!J'iini,l ff.nLn'11-/rniJf, 
ln,:hnLfPf!t 

,11} d-htwmp1&~ 1ntbDtJp,p9.-1Un,£npwq,wfi !f,J,i,U1f'p fJniqJill! 1-2 
pnUfh ./r-1.h9'iiniJ bfi !_['LUJf,fi pwq:'iij,,pJ, ,[pw Jf,'iii]_rli. 50° 1nwpw9wh 

dblwU1:J,'iif, 7-8 %-w'iin9 t,;<UnL1P/i ,Jlhy_t b,[lfp · !f,frtml'l! hJ,,f_niJ t 
,J,h.twm,fa'iint/_, UJJ_,'fi ~w'iinLJ bfi, "lnp•w9find 011-niJt llrp,Ufb111q_f, dh•LUJ­

,,nf,'ii•wJj,'h fJwqwi'iirJ1.fibpf! urnoJ lniLn.f:b'ii, '7-f"LU'ii.p 10'-15 ,pn,Ufb /Jn,z­

'iini.,,l ht !f,np,Jwl''l-b~fr'7-J, 4 %-w'iin9 uwnJ! lnihn<Jfl/i Jby_, 

cfblw1nf,Lw1J,'ii nL[U1{'w!f,f,'I_U1{'b,l"f! UfUl,:,UfW'iiniJ h'ii 'iintJ'ii J.li.n,j_ , 

f, Lil IJ ntn•,,J,.n df, 9 "{ w IJ1,[' w u.,n ,f_ w:h n <tin{' ur!f,J,1 u, [' bl'/! t 

Swppbp pw,f,w·'ii9btf,n•1JfJJwJrp n1J[U1pw!f,,fal'1nl'bl' qwp,b[f, l ,Uf=U1-

['WuU1bl ff.nin'JilrniJ.f, 13-15 %-w'iin9 [llLUn<JfJI! J12_wff.b1n,f_ q_w'iiw­

q_LU''ii 'ii1n1:Pb'l'nz/. { 1nb' u UJ'[_Jniuw14, 3 )1 
l:tnl-n'l'J,m.J.J, tn<U-n<J.Pl! UfWU1['•LUu1nt/_niJ t y_pwllJ!Tff.z/.wh tf1filwL-

4n•~n1Lf, Ii. b/1-hpf, ~wz/_wuwp hwz/.wl'Lbl'J,s qwq_,l,t/_wu- fuurn.'iinip•11niJ , 

IJ.uiriuw,ff.1/! qwq_J,z/_wh t Sn,f_wpfif,9rq•ni U1,z/_JLU'[fihpf, ~fr,lw'ii ,[pw, 

'l-J,wif,,q_f,, Jli11~Ufbu fiwli. nJJJ_1npw,!J,-feJ.1nl',,lw'ii LUfurU1w4Lbpf, ~LU-

4) 

Jwp U(,LUU1{'UJu1ntfy.111h f}wq,w'ii-/J'fi,hpJ! q.np·U-whh[n~9 wnw•y_ iu'ii~,[IUJ­

Jbzm t ULnnLq.hu '1-pw ~LUIJwp UfWU1f,pLUumz/_'wq ,UfLUf'ff.lJ! L,Ofmul b1, 

2l'nz/., '1-l''u,f,9 ln,p•w9'ii,ni,l [f,J,v_,U1p,/r P,q,Pn,[ Ii. pw,p,J.pw9fl.b1nt/. u1nni­
q.n,J' "'l'''l-Jnp 2.n·'1''ii LUJ'iiU1bqj,.9 t.J," Jrw/J'nLJt 

llqJmuw~ a 
I I 

1lnln'lJ,n1..JJ, 9 -4 
0t,. I I 

""["'f"h1..Jj, l!l-lS¾-w- 1n1..Jn1..1fJJ,'i, .. :L 
~ • E 

-,,,,II l",._~.._Jfl/,'I, un/_l,l,.11-
--1,, ... ,,1-~ 1:11.~--
'l,Jn1..fJ/,l'/r .... 'J 

I lt>o'I "-'"l 'r.ln'-fJ/r a,'i,o/.w'l,nd,I!. ew'i,,a4'l! (Oj~- ........ .,) ...._, 
Uen,j) a 9 • .,.. 

"- -s.ti::.. 

fr/,fl /r["'t',n~nl 1 
1700--800 

500-600 
> 2 1 4oo-5oo ·- -· 
> 4, 200---300 
> 8 150-200 
> 12 150-175 
> 16 100-150 

fl•11•J,,wpp,.._ 0,5 75-100 
> 1,0 50-70 

> 1,5 ,o-o0 
> 2, ,-, 20-30 

> 2,5 15-20 

> 3,0 10-15 
J?.n1..r 0,5 800-1000 

'l-JlU.lMU1
, HbliSflU.'l-JlU.lM!Jl btl, OJ-.lSflU.!l,JllSfllfU.'i, ,!lllfU.fl 

0<).SU. <).OfllJtl,O'l UU.fl.ebfl(! 

(J./!,J,J ff.w1'1q. wn1Lb'iip rp.frwLfriq_}, ~w•,l,wp oq.U1wq.nptf,[nq "l"'l''l. 

uwp,pbpf,'9 Jb•qf, ,fpwt U.J''l- ULUf''l!l! 'J.,pbJ,f, w•n.wy_wpquru- 'l-frwf)/,',I£w-

U1npfi t (Liq. 6), n'[T'ii f,pbLf,9 Lhpff.w1w9'iinul t LU'll.LU•fio ':wmwqf, 

dw:q.w,pw,J.i/i. JJ, whrp (1 ), l.w1nwq:J, ,f,n-f,,wph'ii lll/lfU1b'[_ wJpws•z/.wu 

t ff.n1n'J/,nulJ,9, 91b1,n!f,w'iif,9 qwJ rlh[W'U1j,'iif,,u UfW'm.p•w•u,n,[wtf pw­

qw'iip (2}, ll.111- w'iinpf, Jlb1_ l9'ii·niJ bL Jwp,pJ,:u;'fi b'iipwqw q•nLnfrr1-

ln1.h,ni1fJI! Ii. "'J,'ii 1nbqw·,fnpn.1.,J JJ, n1..p/rz, unfbzf, ,lhh l"'',f,uhpf, w'ii,n·- · 

Pft (3) Jb2., np,nb,q L9z/_wh t LUJ'ii ~hqn1:.4/!, npJ! Irw,'l.Jni,l t Jw-
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1/!Pi/..'{''l 'l..nlJ, ,,J,u.Ufbf',uiJrnL Jf,11w,/_WJ,J1l! (1.t:j,,,.pn,znl'hp/r Juf,J f'JwL 
ffhU(,lln~J' ,1nl1f' )t /J'w'l:wL{J-.[! , U(h,np t [!L'f.t:nLU( f/Uf"'r)- Lfr~J, 1-,fr,h 

mLnf,lf, hq_pbpf,L, npUfbu'l./r ,znlf! "f.pu/r .t:h'lnLq/r .t;b,n nl Jf, .t:w'lnp­

'1"'ft9nL{J-JmL lnLbbLw, pw9/r pw'lwL{J-f, t)wqn1nf,Lhpf,91 

fr.w'l1wbf}b wJ<[IW!J,bnLJ bb flh1l'n1,f_ qwJ tth1nf,U pwpwq IL t-
. lwu1nf,,f[ Junp,f_utqn,f_ (h/Jh ,,z,;i/ufn'l .t;,b'l:n,Ll(i{! Wjb i_J, LnLr)-,nvJ), {w­

pnpw1nnp, J,,fl,tU(hu LwtlL 9nL9w?["wqwL ,f,np,Ahpj, , .t;wJ.wp .t:-wpJwp 

t qfrpwnh[ qn£n·'1/rnLJJ,9 UfWU1['wu1n,/_urt) Uf"''Pqt OJI"' Jh1 q,Jr111n,f_ 
l""'P LfP'nLJ hL J,W!,pp,f_il'l 'lnL,f! ;1L U('W,[llf(f, pw94Jur)-pJ, Jh,1 [Jh1ml 

. wJ,pw9,bnLJ 20-3.0 ud hpfrwJ1•n1,,fl1w,L wU(w,q1w Jun'ln,/_wqt fllwpq[! 

J,,n'lm/:wqn•,/_ J!'bqrzJnLJ h~ urn,£ w,f_wr)- wi/!htfa l"'Jb wLn,flf, Jh•t Ii 
Ju,n'ln,[w":[! '.pn.Lfr\J_J, Jf,1ng,n,/_ wJpw9L,nLJ UfiWU1,,/_WL'fw&f,,'iu ' 

fl'.w.'l:wbf}n,f_ wL9bn'l LJnLf,1,/r 'ffr!pnLq_Jwb wpw•q,nL{,1JriLL[! Jh­

,r)-w9Lhtm <.wJwp wruJ, wLn[IJ, t,ilL['[! <urG.,wrJu ,t,,r;JunLJ h,b qwJ 
w,1b 'l"'l'J.iinLJ bfi .t:nun'l'' P.w9J, ,wrwbf,9, JwPJl,,f_ri•'l inLr)-riLJPI! wfi­
l!Ji.,,_.t;•utlll Juur,n.furLJ hfi, fll'n'Z '1/r."f,phpnLJ, h/Jh ,lf:MLJ! 1nwpw9n:LJ:j,9 

i/r:nf•nJun·,,P1urlr lfa bfi./Jwpq,t/JnLJ (W'>ll!fif,J/. Jhuiw1rbb.pj, frwJ Jh,nw'l­

.fihpjr {J,'1,f"opufr'fLhpj, ''ln'l'hp[!), '1P"'l!/ri'l1! ~wL·nLJ h,f, urUlj! U{WJ-
, · J w·fifihpinJt U.1u 'fb"f'.pnLJ q.npr)-w·r)-,f_nLJ ( fl ,q, 7-nd gn•LJS 1np.,f_ ur~ 

uW,P',/1/!' '1n1ln'fj,nLJj,9 "f"'"',Jl'Wu1n•,[wr)- •U{Wf"lt/r (1) Jbt,, npL wJpwg.;. 
,/_wr)- t W'U{Wq.Jw L"'Jfi Jun'lm[wqJ,1fr (2), ,L9·1,ncJ bf, J ,fr!w,/_WJ{'[! IL . 

w1ft ,nl,'lw',/_np'n1,,J w,i/hJ, 1:w1L wLn/:J;/r (3) Jb1, nJlurl,~ IJ},,t_wr)- .~ 

,jfr,iuLJ, r1:1/. n'l. 'l. n,LJ!, 
t1Jurpq,J, fihpruni::J {h,rrn.i:ftJr J.wq.W'['lf"'•ltl! U{w.t;.,[nr.cJ ,t ,;,wu,nut-

;,,ndi' L.qiu,pnLJ 9nLJ8 1n,p,/_,ur)- uf,.!;nL[, (4) 011'tlntPJ111,l,p1 

\ 
\ \ , ' 

¼mrwrwmt]iq. 111bfuLf,qw1n•LJ Jlrr)- .q-J,,pwnnLP1n11:L q,nwr)- qn-
thl'J, /!{"JwL /}J,W'q,1n'{'W1JfJ,w1•/r'IJr b"l:wLW!q[! <,Lurpw,f,npnLPJnil#.· t 
u,nh'l ,J wpwqw9Lhl,nL ,znlnLJ qtnL,f_n'l tLbq1npnlfr1nLhpf, wffsnL".: 

J,{! P,w \"' L fl n ,f_ t · 

, t'l,hql,("W'ffrwlft,zJ, {wJwp Jzwq,fjwr)- , hL q.npr)-fr,.pLbp, npitbJ 
qnii/_nLJ -~· ~th¼mrwq~wuiqwmn1r,li.br: Un,t_npwrp.urp h •hq,np,w'fJ,w.: 
i,fr,zw1nnpLl,pf! hpb:p !flwdwLJni.L:.p,f,9 'P"''lq,w9w,r)- uwn,hp hL (bq, · 

8 ), np1nh11:: 1/Jr:1,Ji•b pw,dwL,JnLLp[! (1) Pw'l:wLpLbpn,f_ w&1w1n,f_wr)- t 
'1l"ufr pwdw•fi(nLb.pLhpf,9 (2 ), U.111 JJrtf,,b pw•clwbJnr.1ipJ, Jh:1 ut,/t'lw- · 

,l,_n{'nLJ I b•b '1f."'LJr.'l./r hL,Pwqw 'l"Ll! .IL JuumbJr.1J!t 
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Lwp,f_w~nt.fJ1wfi inwq qwinwp,f_n'l_ tllrfrinpw'1Jrw£J,iq}, JbP,ntp w2in/, 

Lwl',f_.w~ni/JJnLfi[! Ulfff 11bU[pniJ -:wufin,LJ t '1000 i/_ntin/rt IJ.J bqw ­

fiwqn,f_ 4wp& dUJJUJfiUJqUJJJ,r_n9niJ '>fiwpw,f_np t q_n1f,9 q.np fiwq,w­

finpbfi -:bnw9fihl fipUJ Jb'l. b11.w~ '>UJJUJ['JUI P"l"l' ttbfr,n n1J,infih­

l'l!' fJ'UJ'l_UJ'b/1fibpf, [!'iiinpnifJJUJ'fi' dUJJUJ'iiurq U[btnj t '>Ull' I UJ•nfibt 

J,n'iiJ.1bpj, i/rn•/uUJ'ii9JUJf, f},IJ, ,t,m/m/unLfJJn"'iif! JbJippwfr,J, · bUJqninj,-

1,bpniJ ( t1. 35 )1 

!bJrtu,'l',f_ n '1. ,; b '1:" Lqf,' ;_fl ;jfa'ii -:tr,,,,p nuu, UJ ur;/r,q 1&fi2wwl, :U1,UJ q n,Ll -

urpw!j,filinpniJI! qUJU1UJp,f_nLJ t ZUJU1 lfUlf,fflll'l., niuinj, UJJ'ii n;_ Jf, 

q.np~fiwqUJf, fi2UJfiwq,nLf}JnLfi ;_nifij,: 3'J,1inpnLJ[! U1pwq.w9f,b'LnL '>wJwp 

w ,'fi.-:pwdlb'l,n t l,j,'iinLJ UJ.p-:buinUJfrUJfinpb'ii uinb'l~hl Cu2nLJfihp:f, 

tnw,[l'pb{'nL/JJnL'iit 

U1u 'ii"{wtnwqn,f_ nL£U1f"UJ!j,frlin,pn<J,[! qwinwpniJ b'ii' 

UJ) qnp~w,~b~,n,f_ Pllll''al' &fi,2niJ qwJ 

,P.) !j,frl,n {' n LJ{! q LIILffU/{' nLJ b'fi QUI~[" &'fizJ U/'f, ,n UJ:qt 

flwrar , fi&2Jw& ,nwft ffL£1tnpUJ'!/,focinpnLJ[! qUJtnUJpnLJ b'ii ,;UJ_ 

u,nLq uwpjbpj, Jbp_, npJr [!1''tf,;w1fin .Lp tnbup[! u,p,f_UJ~ t 9-1'''1 'iiqw­

l""'LJt 

zffi12nul[! u,u,b.q~nul bf.t ' UUIJ'/!l! fuu,,ut9pw~ Cf!Ul'l[_'n,f_ wi/.w•~. pw­

tn'iij, ,;bu, Jj,UJ9'iihi[nL JJ,·1.n9ni/_1 IJ.Ju UUJ[",/!j, !f>.fetu,l'"'l. JUJuj, u.fub­

Ju,f, tnp,f_w~ t 10-pff 'iiqUJ,pnLJ: ITJn'l.UJWU1b 'lll'wliwJ.il.t. UJ•finfJJ, (1) 

'>wu,wqj,fi, npu,b'l. ftw ft'L"l' wfi9p, <w1_np11wpU1p t11b'l_UJ,f_npnLJ bf, 

aUl'fUl[I[! (2), UJ"'l'"flJJU1b PJ,'flb'l.l! (3), npfi nLfi:j, pw'{JUJfJM. ~UJqn­

inJ,Lb11, JbtnUJ'l_Wqw'ft Jw'll! (4), ffL[U1pUJ!j,Jri.t11,pf! (5) l.t. qnfiUJ,J.,1.t. aw­
'1-IJJ['.[! {,'l ): t/.bnJ,fi bpftn1Juj, U1pwf4pnd _urb'lw,[n'{'ntJ bf, n;btnJ,&b 

O'l_Ull[ (,6 ): • 

!JUJ1qUJpj, {,'l) Jh1. 1:9finLJ bf, JUJppJwf, bfrf/'wqw ftn1nJ,11 tnL­

~nLJfl'f!, fipUJ ,f_h,pj,f.t bwJ,& l.t.u 11fihtn,f_ nb·u,J,,fib o'lwfr (8) n·L ~w~­

l1niJ qw1,f,wpfe.J.n,[ (9 ), npf, f,,p ,;bl'/1/rfi ~w~.q,f_w~ t UJ·"'l.'UJWU1b 011.w­

qn,f_ (10 ), IJ.111 011.wq,j, ,;UJU1nLq &b'l'l!bp,j, ,!,b11_ J ,u,finLJ b.f, ,;bu,~w1n,[J, 

P"L'u,'bl' (H ), npnf.ti/! JJ,w9w~ bf, !j,:J,iu,,pj, JUJp'JfrJr {ftnpU[nLuj,) ,;bu, 

h. ~pj, oq.fi:nif1'1wJ',p wJ,pn'U uutppf, Jwubl':/! w .Jpw9,f_nLJ b'ii Jj,J-

\ 
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.Jui.1'91 3>frfu,pf, ,frw,f,iwpf,;Jfi ,n,~'iij, lqs,w.2,nLf'IP (cf>Jia1tt,eu)' ,,;UJinin'1Jq UJ''ii9-

~n,f_1 Z, wiznLl'P/r Jfatn9n,f_ !/ihin,p[! J ,j,UJfiniJ t &fi2Jwf, wwiJnLpfr'ii, 

l,~. I. fiwpdp &f,111,JJ,l,l"fr 111111~ · ~ur111,uf"'i.11'1. 
n<[U1pw/f>frL"'l'Jwf, uwpp• · 

nl,J,,U,'['UJl!j,J:~,u,pJ,wf, dwJ,w'iiwfr &&2n~Jl! ;_w1,f,ntJ bf, uwp,pj, 

t/JpUJ bquth JUJ,finJbu,{'f, J .f,p9n,f_1 U1u uwp,pj, /JbpnLPJn,tf.tf.tb11J,9 
I 

MJhurJ! I; itzhL ,,,,.-,,, np ff,Lurp,[n'l 

;;1,,_nLfre z,J,,Jl,Ln,[ Jl,u,u,'lu,frw'il 

. J-uhpf, r,1,.,,, 't--rn'l t qlu1urn11,-

1_1,L' 

Ubb f.'ilzn1.irilhpn1/_ wz/uwmnLJ 

1,\, pwpap111Jnlhft,,LLWJ/r'i, Jf,u,-

9mfl1nLf.'i,hr/r LnLhnL1fJLhre :/>/rim~ 

,f'l,LnL JwJw'i,111~, nrn'il,1t, l!iwJh-

,/u,u,wt} d'JnLU qnlbr/r f,l,u,, nrUf.hu 
Wt• 10. fi111p4(, &1'1J1111, mw½ ~1111n111p,[_t1'l. 11w'i,n'i,, f/rL 111r,fm.J b'i, w,Jblfr "'l"'l''4/rtmpJ,uf, ,UW'f'Pfr !/>frltnpn'f. 

"fUl'i#'f"''l' d.t1111wpf, 11'/uhJwf,, · 



{; 111 ur '1-bUfllbl'nLJ pwf"'d.l' "AL:zntJLh{'f, uriu•ft J~u.Lf,•qfih bfi-

pwpl[,f_n1cJ. b,1, ,,,_MJ,npJwll'frwi,fr nL 'l-['UI '\burL.w'il.pn,f_ ftwpn wl,1wf 

bl, wLofil,bl nl!<[:urpw!f,J,t:ur,p.J, W/fii"{f, ,ufr wL911bpf,9, npnL11 n~p bf,­
JwuLjrqLbp,f, url{'wJwqttf,(Jt l/.p, ,,_b,U[.pnLJ nLL"'l'w,!f,falmpJ, pw,,f,wL-­

!fbcJ,nt/lJnLL[! · wp,'\·buurwqwfrnp,bl, purp,tlpwl,nd ,tt 

. Sw~r 6.li2mdlihrp urw'ft ntl"n{'w,!f,fat.1ur{'•nd f! 

urn.ti[ ,lurq.wpLb,pnd (1,ft. 11 w)t 

l,~. 1t1w, !/,u,qwp n<[<Ul,['W!/>f,L­
"'ll'Ju,f, ~,,,.J,.,p, 

, U~.' 1'J1p, 8wJp G,'/,,zn<JfthpJ, Lnlll~ nL[Uf['W~ 
!f,/rlwpn•J ~111,.nwpb[nL uu,ppt 

b'lJ'b,p[! {q,fttf:wtt WU[IWf/Jur t!W1q.w,pJ, (1) ifJ,w urb1twtf.npntJ bfr 

'A,bl,wU[Wq•nt9 qwJ ·1;,pnLJ,ur;J,'S Uf"!ur'f"W,ul/Ti,f_wtt wif,,ubW'JJh. Jwrz . (2 ), 

,fpw1, ,p,ni,J '\WpJwp LIMlqt,urbpfr '\Wuwpw·q !f,J,1,urpf, Jbq qwJ 1bpqn1.. 

· P,nt'l.fJ, L,pw 'U""'JPO •~i' U(wurpwuurf, \ nt[!urpw.J/,/rlt•urpJ! (3), 
, llqurl['w![,fiturpJ! ftwl'l,,Lfr t U[W'url'wuurbl '\bl,9 &w1q.wl[>J, ,[pw,. 

'\wuwpwq ,!f,.fiLurl'/r .flnut:JJI! U(Wurlrcn-,f_ ftnttr'l-J,n,Jn,f_ qwJ rJblwurfr­

. Ln,f_, 

nl.LUT,PW'!f,fat.mp.J! Jw,JL 1w,£ ,q"{91,blnL '\WJUJ{' J.wqfr ,fpw '1-f!{'­

,f_n•LJ :t W'U[Wqnt9 U(Wurp,wuur,f_wtt oqwft ( 4 ), ,fl1.tur,pwfJ,1£UT[',/r ,L. JurJI_f, f 

J,fi.,t:U[bu 1,wL. n1,£:urpw!f,f,;t,urpf, L. Ul"{Wf/Jw o,qwqJ, W['w·LpntJ '1-l"if:ntJ 
· { n.burJ,fib oqwq, np[! qwpb£J, { uurwLwl {1. 40-ntJ Lqwpwqp,[w~ 

.AL.n,{t Uwp,p,J, pnfn,l' Jwub,p[! f,pwp '\bur JJ,wl,ntJ bl, pn'Lurbpf, JJ,-

'\UJ,f}wp,f_w,} t!wq.wpJ! '\wq.9L·ntJ bl, ,Ju9w·LJ, J.bt. i_ 

IL ~w w,p·b9,finLJ 9wtt,p "ALzntJ,1,bpf,1, ,,.J,Jw,9nq '\UJ.uur U[Ulurbpn•l 

m1n'fJtfr '\bur, npl, n1,1,j, '1-b'U[/r ,[wqntntJ,J, qJ,ttJ! urwLnq ntqJ,t !l"!­
.f/!W['J! 19' nLJ bl, '\wJw,U[wurwufuw,1, qntni/_, JJ,1119,LnLJ U'"'JP·1, l[w·,J 

"'Jl ,[_w·q tnd Uf'nJU[J, '\-b111 L. Pn1tLntJ !f,fr'l_,urp:ifj,t l/.1,uUffru,n,f_ q•ntnfr'l­

,'IJ,:u,U/bl'u• wt} !f,w·q[! wL2wurn1:J bfi 'l-fru'U/'bpu/r,n-1, JJ,11.wif.w1,pJ,9 It . 

.lfwur1.a,pn1: 'w1zJu,wurwL11J, rrbftw,f_wp,f, ur,f_w·tt wn.'Wif.W''l-f'Ull,p;J!t 

8nL9 w•qwfi 1,U('UlurUJqfi.bpJ, '\UJJw,p ftmpb·cJ, t OllfurUlpf"HL 
J,q, 11 p,-n ,F mpi/_w,} U[Wpq nlJJ.,urpw!f,frl.ur'l'J, uwpp[!t Uwp.p,f, 1,b,p­

.,pf,.fi Jwul! •wi,qu,f_wtt t "''Uf"'ftrw ttwl[nur1qbl, Jwuuw1Jr9 (1 ), np/r 
ifJ,w '\wq.9,f_n J ,{ q·ntn'1-fanLJ,fr9 ,U(Wurpwu,ur,f_wtt U(W.pqt l/.1,nfll! ,f,wq­

.,f_ntJ { '\'Litt/. ,} fu9wLn,f_ (2) L. mbqw,f_np,f_ntJ wtf.btf, 111111,' wpmw­

pf,fi w·Ln/1.f, ( ) Jb1., np11nbq l'llfi,nul bfi tz:nH!' 'tlnpw'q,/r ( 4) o'lfi,1n­

P1wJ'l1 UUl['/!',f! ,uf,w9qn,,J t qwqntnLJ U[nJU[f,Lt b" u,urbtt~tf.nw i; 

..u,Hpwdbzur L';,_ upwgntJ (uL11J,ftJ, u1wfl 3-4 dd), ttnpwftl! ,f,w­

qnLJ bfit ll,pnz• JwJwl,wft/ro '\burn nL£urpw!f,f,Lll1,["Ulurf! JhJipp,wf.tJ, 
ttwqnurf,f.t,bpn,[_ flbppw,,f,wL9nLJ { f.tbpuJ, wLnfJJ!, J,,uq ftninfr,'1- Jwu­

.LJ,,1[1.rbp[! J ·LntJ 6fi w,purw,pJ,1, wLn,P,J, Jb1.1 

'1> n r in, u. 1t u." tru. u 
U.2Iuwmwlif 1. bJlltwp)I fiJIIJ.flOl!UJIIJ.}I qnifl dWllJml'lll! l).)lw1)1qml 

w) ITJw·urpwuurntJ · bfi ftntn11f,mJJ, U(Wpq, 38-p'l- {1,mJ 9ntJ9 
.u, p,fwtt J.ILn,,f_ 1 · 

p) bpqwfJJ, '\fr'l-l'oiJuJr'l-/r qnl ({1. 26-J, '\w•Jwt!w1f.t )t 

q) ITJ,wp'l '1-PWLP'l:Wurnp (t1. 42 )t 

'>f,•wtf,11:wurnl'Jr r,puf, wf.tnPrJr Jb1, L91,nLJ bfl lnl.f', J,u,q Uf"'PftP 
.,JJ,t.' uurw9.,f_w•,} Fe(OH}a-/r 'l:Nlf!' 

llpnz rJwJwLwqf,9 '\burn (10-20 l'nUfb), '1-l'"P wf.tnpf,9 ,[_bp9{!­
'ilntJ h!J fi.Jn1,2 I.,, npwq.w~wfl wflw{J,,tf, •'\wJw"lwurwuJuw1, JJ,2ng:. · 

'llbpn,f_ '\wJn,'l,f_n,J w1Lurbq w·L9wtt H+ L. CI--,f, Hpftw1n,p1wf.t 
,,I wu:Jrflt 

'>frwLJti'lL UJ['W'q.w9fib~n~ 11-U(wurwqn·,f_ oq.utwqnpttn,:,J bf., '\nun,q•,, 
.tnLp ftw,J '\W'"AUJ/uwq,Jr ,j,n'fun1:J wrruf, wL,,rpJ, 1.nl.f'J!I 

. ll.Ju d:kni{_ qnlJ! ftwpb1f, .f ll'fat/. J.wppbl ttb~url'"Lfour1,,b!"foS• 
·bpb r,frwtfr.41! urwpi/j, J,f, ,11,wflJ, zur,pwpLbpf, [!L:pw9..pn,J1 

'>J,ui[J,q.J, Ufpn9bul! ftwl"blfr { wpwqw9f.tbl, l[f,pwn.bint/_ urw11 

,-J,wlfrq,f, '\111Jwp 9ntJ9 mp,{.wtt uwp/1[! (t1. 42) l[.wJ /16 lfwuiw[lh-
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ln t/. lL h q mpw '1PUJ LP''l. 1 'J,J, wlfr'l. ,[wJ- 11.n'l{! f,Uf w·tn wq wJl>.wpJ wp t Uf W­
,;'bl ,J;wp,n'<[' 1.1. ,J,.w1q1t/_ui.J- wll,n1P,J, Jb,p_' ,;',b1,nw,q.w ,J,npJ.bp,'fr 

U.zflliwmwG.f 2. lil'w11.wll~}I ~wtfiwGglq}ln1~1n1ll]!' ~w 
~wljn111}1llhpn11f h11.wt fih11.mlj}I p.CintJ 

llpw 

b pq·n L L w if.t ,J,n piJ.wfi:nfJf.t,bpf, ,I bp_ w ,finiJ bf, q n,ln 'frnul f, 4 % -
w1'n·9 in,Ld-nLJ/J, UJIU[W 11w·mw·pqn<J Wj1'Ujhu, np U[Ultn :f, iy,w Jf,w 

qnln''1/rntu,f, p,wpwq 2b,pmt <Pnp,lwhn'fJ'l! 2£".'t.·t/.wJ- '1Pl' nt/. f]Wfi'l-w'l 

UftnU1b9,fin,tJ blf, UJJ1'.[!w1, JwJwf.twq, JJ,:L;_,I,_ bfJbpf, hJ- JUJU[! ,q.n­

lnf"l,/l'w'iiw: IJ.Ufw ,J,np,J.wfi•n{Jf.thpf,9 Jbq,f, J •bp_ l9&n .J hf., flnpwtr 

p_ n L(', ;J, u,ft J Jn Lu,j, ,J b p_' 1m nt1n ""l I,_ 11.:q,n c2n L/J i,ur.Jp , ,n (' . ,b,u,11.,f, /J UJ 'l w,1, -

/J.[! t/_hwui[wJ-/!'Ji,b.p j_u.mw·Lw, u·mw9t/_wJ- UfW['q[! ~ 'i,,p_wmnLU bf, 

W1Ufw,qnt9t bp.ffnL U[Wpqbpj, pw:9t/_wJ-,p1'1bpj, Jbp_ t~l Jm'SLnLU b'ir 

UlUfLUqJW qUJ['1'A /unrrnt/_w•q, fJ'bln,f_ 'l<f'Ul'f,.p wJpw9LntJ U[UJ['qf,'i, u., 

l9'i,,btnif: U[Wp•qf, Jbp_ unL'l-w'i, Ill LbpqJ, mn:i_nwlwjf,'i, ln'Ld-.nLJfJ, ftw­

funiJ ht wit mn1•nLn1nt/. l9'tfwJ- ipwJwftlib,p,f, Jb11 llnLJ'l-w,1, Ill-(! 

lnLd-t/_nLJ l . w<Yfuwp_pwJ-J,1,1,bpnLJ, pwJ9 iJ, lnLJ-4,_nLJ p_p,f, Jbp_: 

bJ_nLJ bf.,, fib np.pwf.t JwJwtwft·f,9 ,;'bmn w 1uJr t;'bp'-ft'i,1b["nuf 

h[llh.wf.t bftwt/_ uni.'1w'i, Ill-J, q.•nLtwq_,npnLfJJnLL[!t 

Pw9wm<f'bl '1ftw,[w•J- bp/,_nLJP{!t 

llzJuwmwG.f 3. d-lqwm}IG}I dhdppwGw1}1G Ufn111hllg}lw1}1 n11n-
2n1d]! 

£wit ,f,npJ.w·tn[J,J, Jb•p_ U[Wtn,pwumnLJ bf., qncn'I-JrnLJj, UfWl'4 k. 

umnLJq.nLJ, np•U[ihuqj, wit l[twut/_.wd-j!t,bp l_nL'i,,bf,wt l.wt/_U11[!nLJ bfr 

it+. 12-nLJ 9"'-19 inp,j_uu} uwr.el! t:.h­
,nl, l"'l aJ..n,j_: UinnLq,j_wtt Uf."'P~I!' 

( 1) f.wq9'i,nLJ b'i, t:,,.,,f WUf_wmwu­

juw'i. 1_,u,fuf, nbinj,tb fu9w'i.f, 4_rw h 

'i,r,,, Jf,p_n,j_ ,.,'i,9 b'i, ~,..9'i,,:,,J aw­
~~;:;;;;;;;),!~!J;,;~~4;;;;;;,_-;;~07 'l"'r (2 ) 1 "'~rite I,_ awqwre Ls'ilnLJ" 

l,~,' 12. UftJ,p{'wl,w1,f,·I, "{ttu,l,l,,9f,wlf, 
npnz,Iwl, uwp11f, uif,,b,Iwfi, 

b'i, 0,0005N HCJ-f, lnulnLJfilfr 

Jbp_ ,.,_..,inrwuin,j_,utt dbl,.,m/r'bf,i: 

ll11.1brJt tlwfrdmli h11.mlimqribr~ 

1 %- Ln9 LnLd-nLJPnt/. I,_ [!L,ftqJmJ wiL wt/_blfr Jbtt pwcfwqf, Jhr 

(3 ), n ,n,b'l frnLtLUfhu w •:fwJ- l 0,00.05N HCl-j, tnLd-nLJfJ't IJ. 1u pn -, 

L"l'f fJ 'lfinuf h1, 1-2 op' ouJn:nf,q ,;'wq_wuwpwqznnLfJ'Jw'i, ,;'wu­

,;'wJwp·t Ilw11f'-upj, (2) ,I,_ pw,Jw1q•f, (3) Jb·p_ [!1tq'[_UnLJ ht 

/un"[_•n,/_w t ,b,p (4), nl'nt'j! Lw{uio{lnj! 19,[wJ- ht I(iCl-n·q_ ,;'w·qh9wa, 

!.•11n'l1' "l"'"'l'"'·u,u,•ne,! bf, 3 q 1nJ1 UNfW['f! Ln<d-b[n,£ 100 dl tl'P ,!bt" 

tf''WJf,L pw,,{!, 11/, ,jpw,, "Pro 1/unn• Lv,w ,fbt l "'L~n,LJ bl, 40 q KCL fl,n<JL [ IIIW­

ln,£ [n<~n<i{lf! uw,.Ji,, ~,Ina/ bf, w,r. h,p~~l,;~ur£f, """l"'.ftJw ·Ju1rtpr,£ u,,~1,Ji.{'f, J"r_ ,re 
q.puJ,9 uw.nbi, ul tl'"i/ JJ,'ftitik '1-"1,'P''lP wnwtwLwlf!' ff/,Ji1n11 t nn<ttuLw'[ /rm­
'ln,£w~nu1 o,q.f, 'l"ltlll'frf,,l,p ['n'(Llh[n<91 ff/wurruiu·ur,J, Jun'ln,£w,frHl'f! 1/urp&J,,9 ,:1,,,,,. 
"(Ul ,,,.l KCl-f, ~ 'I-hew~ fffl~•,,,LJ{l,f, Jftt• 

IJ.J'I- J-1,q ~ JJI,_ funqn ,q_w·ff,1, 1bpf, J1nw d-Wj,pbp[! KCI-J, ,;'wq.b9wJ­

LnLd-ntJfJj, (6) Jfr,t_nynq_ JJ,·w9Ln1:J b'i, ,;'wqh9wJ- ftwtnJhl":Jf:L_JJ,.hq­

:npn'fLbpf, (5) t:.b:nt !lwt{,n1:J b,1, u:nw9q_wd- l'l'flwJj, lthq:n,pw2wpJ 

nLcf.[!t 

Hg 

Hg2Clre 
KCI-J, 

r,,.,'1-1,6 .... 
LnL .. nLJ­

fl,.LJ 

KCl-f, + KCI-f, 
r,.,,,,1rfl.,,.. ,,,,,.~r,, •r-•eJ,'b ,.,,,,,fl ... 

lnt.ltnLJ{I (l1L/;nLJP LnL .. l1LJ{' [l1L/;nLJfl 

H!-{2Clre 
-J(Cl-J, . .. ,,,,, .... 

L"L .. l1LJ­
pnLJ 

bph w'b.:nihultL.p KCl-f, ,;'wqb9wd- tnLd-ntJ/J / 1thp.pf,'i, LnLd-ntJ,P' 

u. ,;'w ,i:ph9wh KCI-J, tnLd-ntJ/J / wr,:nw.pj,1, LnLd-nLJP uw,;'Jwlt.Lbpnuf 

wnwp_w9wd- 'l:f:!f,nuzwif:L U[ntnblt9f:wlfihp[!, WUfUJ iw,f,,/_wJ- lLbq­

U1[1WlWf'•J ni,Jl! t;'luq_wuwp qLJrltiJ, JbJippw•Lw1,f:L U(ntnbL9•f:w1LJr'Lt · 

r./,hp'9,£wJ-_ qwl•nJhlw.r,f,f.t t ,th,qtn,p'n'fUpf, lLh·fturpwvupJ n1,Jhl'l! ,f,n­

fuw'l-wl'J.ur,p,wp '\w,[wuw,pwft2n!,[mJ ht , j!WL,f, np f,pw{' ,;'wq_wuw!T' 

ht, p w J9 ,; w f[LU']WJl'd.t 

llzJuw.mwG.f 4. U.flb'wp}I ljwd hpljwp}I fi}lqpo:pu}lq}I qn1ftc 
n1111111w:f>}l1111pntdJ! 

ffJw:npwu:nntJ hf, 25 u. 26-p'I- lp_hpntJ tqwp·w11-p,/_wh J.u.n,/_ wp­

J!wf1if, ,ft ,w,I bpqwpj, ,,;',f,'1,po.p·uf,rpf, ,11.1n1Lkl{fl[! ,I,_ otftnwq.npHJ'l"q_ ,'i,ft . 12-,n,~u 

9"'-J9 :npq_wtt ULU,{'1/!hpj,9 npbit J.hq[!, qwmwpntJ h'i, 1,,zq_wJ- l/.nlb2 fa 

.f-1170 



b. \i. llpa.r1111ui~li 

lfLf!J'['UJi!f,,Jrl,u,l'nLJ,/ ulfqJ[MLJ UJ•l1UJ'f19 Ul['UlUJb,1,JwfJ, WU{UJ t1q.U1UJ­

q.n1.1Htn1'.. wpu,wHJ,wfJ uwpp[!t 

. . "b.1t"w11,url/lph[ n1.,[Uli[l'Ul~Pil•U1["j, ,j__pw {w,[w,pq_,wb Luur:q_w~ ( q;n1.1-

Li[!, fuu, nLp Jnt.fl',/!, J tu~n1.9J,'4,n 1.Jil 1n,1.fl[!, p,Jnt.ph11:w1,fln 1.p in 1.fl,; ); 'b.q w­

['ur.q.pbl nl{:U1J,1 Wf/,.pt u,puru,J, '>uru,:q nL{J J'nt'ilfibp![!t 

£w11npw.U1n pf,w 1·n1.J '>wu,n1:q dUNfUJ,rrLb pf, p ur9UJ'{ WJnt./J J"'L 
'lh:Uf,pn:1.,J ,nL[Ul.P,UJ,!f,/ti,u,'['nLJ [! 1qW1[1,blfi t u,,w11t bl P J,nt./u•'illpf, dwqiw­

p,m,J; 11tp,w Jh1 ,,_1,1,fn'q_ lf·triJ.r,,rpj,.11111JJ, 1Jh2 Pnw~ !f,i.f,t111rfi /Jntri,P "­

J f, w g,Lh l J!f''WIUf n UiUf,f,11t t 

q.(n1'-lu III 

tanJ.nJ1q. UflUSblr'1brt• O<flSJltaU.lJU. '1 
~U.Sl:a nNa--sn~" "brl! 

lOl>SUJi BflOMJ'C 1lfll0M· \J'U.U'l,Ji1l\,bf1Ji 1lfl'l.\J'Ji8 

Pw11id.pUJif}f,u•Ufh pu u f,,u1111bJLhpf, 0Uf "'f, q,w·q wf.t '>w 111qnt/11n1.f.tfi [,_ 

pf, ,,; h 111 wq_ n u,mJ.l! f, pwf.t9 n LU n,"Jfi wu,f,pni./J'1w•f.t q:nph ul n1.f.t•h 9h t 
t u m'ilfr Jh'~ .1tizw1twqn1./JJn1:f.t1 lJ.1u 111,f;hi t ,Jf, l"'l'I! t;J,Jfiwqwft 

Jhpnqf.thp qf,llfbl,n'- qninfrqL•hpf, ,j__wp,p,[!, npnzhtnL f.tpwf.t9 qnf.t9hf.t­

urpw9.J,wfi, Jwu1tf,q1t.hp,J, i_w,f,ubp[!, dU.[!'1 O1Uf111f,.q·wqw,f.t Jltf1nq'ii"tif[!, 

J1n1.u JhfJnqLhp:f, '>h111 JJ,u:iuf,,1,, '>Lw:pwq_nprrLPJnt.fl bf, 111,j__bl ,f,npA.-

1twqw1t h11._wf.twqn1f. u111nu1-hin1. Jf,1,i_ WJ'l- '>f,Ufnu,hu,f,q pun<J/J ltpnrr. 

J~L'h:lflfLLJW['-qf,,1,,h111f,:q UfU1111lfhl""'!l'ndf.thp[! u. 111,hu'wq,wf.t.nphf.t '>J,J­
fiw,j__npbln'- "'J'LUff,uf, h111kn1.1f1Lhp, f,fi/]!Ufp1u,J,',// h1,' q,Jr>!/mi,ww1t, ppn­
n1.f1Jwf.t zwpdn•t.sl[!, Ll'hqfr.Jh~111U19,J,wf.t, qn,;,'q.nLLJU19f,·wfI "- "'Jlbt 

bfJh lfninf,•11- in1.bn1.fP!! ,,,f,111•n1.J h1, [ffLJ,uf, "''l!PJnt.pJ, qf,Jws~ 

WJU'!f,1t,pL' wfqjli.nq in1<.r,unul, Uli"f'"'' 11.UJlt· ,pni,npni/j,,'1, /Jw,f,w1t9.J,,q lfLP~ 
1tft, p'.L:1'Ufh!u 1f,pwil[,w1' llf'L'fmLJ{J[!t bpp q_nth'l'l! qfr,111m,J h1, ·[KLJ,Uf, •wq_:­
PJn<pf,9 q_n[f, ,j__pw [!1tq1tn,z -C.w11wq.w1fJ1thpf,1t n1.,z,zw'>w1w9 nL'l.'l.nL­

Jil1wJp, UJUfUI f.tpuiLp fuJ,,u.111 111wpphpq_n1.J bf., f,jrw~w1, · ln1.hnLJ1fl-&h ~ 

pf,9' [Jw,f,w'ii9f,q i_hf.t k 9n1.9wp,hpn<J h1, "l'l.111np J{,iwq_wJpf, '>w111_­

qn1.f/Jmf.tLhp: 

U.11u hpu.n1.1J!ifi wl[:h[,J, 9w11111n1.L t qurnf.tn1.J, hp'[! 'f..'11[,[! 111h,zw•,[_n­
['nt.sl hfJ '>wpfJ-'lnu,-w'>bn. w1tnfln1.J nt. qLn1.J Lhpufi UfW111hp[! ukw9~ 

pw~ wplf'lf, Jhi, npf.t n1.1'ft ,f,n,pp wf.t9p in1.uw.,j__nph1n1. '>wJwp L 

!,pwfJ nt.'l.'l.1"''41111w9 '1-Pl",Pn,f_ J .f, pw9.,j__w,1,ll' qft111hin1. '>wslwftt U.,fig­

pf,9 '1..111/.'P ,[.pw q.9nd J,,1, hrqn1.n.n1.9,J,q lf'UU[,fr,Jurqf, ,J,jrpgnq_ '>-ur,lcurp~ 

if.:w~ lnLJuf, Jfo UfU1,Jb,w11 ,f,n1.f.t1., £n1.1uft Gw,tt.w1qwJfll! l ,n1.bn1.1flf slht 

f,~ Gw1tw,Ufwp,'>f,;1t f}nq,f.tnLJ f tnfJwAiu. in1.uui,[np slf, zhp1111 U.111- hrb­

,j_n1.1P-t! Ulf1U1•2J,1t,[! 11-/i•U1'h1J. t 3'wrwq.bJ,[!, /iu·t JwL,pw,Jwuf.t lfLund'-



I :J111Jlnu,,nuJ,,i/pmJmhu 'I'l P,u], 

-7,u,, iJJ'l'Ilnu,,,,nuJ,,41' fmp81U'Um,, mJrJ, ,fitlJ,udfb,,,n 1mFli,t:,uJ11'f, 

:.J'l.u,'1,, ,u,mmn,.ul 

,,,t,l'iluf n11lnJ.u 1Jm"7Jqlr iJJ'l''I,,llf''I'nmp mlnm 'ildlw"7U'J ,f7,mh'I,i/'S 

,t;il'I'i/nFm <iJnhul fmpJ'G G,f,p}JU,,, BJJmJ'I ill1J;'J.U1,fb puGFwB.mJul 

-unj "'1 p1u.u,Zmh d1ul' il'IqJupm,1,qm iJJ'l'I,,'1/'Inmp hi/,u,iu,,, '1(!/q :111,r 

-n11m i/'111Jm,, i/7 ilfJmJh p.uln,u,,,nu,J,,'lf'p 'Im,,mJupun minim <G,t-rl l'O-

'I'l Jilu,f i1Jqnfm7 'Ii/Fmfb i/J'f'I,,!,f'IJnmp hifu1,ulJ Ju i/'Imif 

:ilJ'l'I,,1/'Inmp pufbmpmJm f'lP i/T 

-qpm "'l rl y'O-G'O ,'I'IJu'Im,,,m'If•Jub ,,ni/ <iJJ'l'I11i/'Inmp f'lP i/17-pm 

"7 rl ;:'o 1qJ11dm1JU1Fm:, ~ ,tlqJm,, 'I'1Ju'Im,,mn11m ~pmFdlUIJDO i/J'l'f. 

-lnu,,nuJ,,,tp 'Jm,,m,,i/mlno IJm,,mJupun :,t-rl ;:'o pm,, i/-pn g__{)[';J 1 
Jm,n,mpm:, il'I111,Ffi,u,,,m'I1uh,1Ji1 p·m,, ilpr1,u L.uJ1U1;,,1l,ufi ,flnu,,nuJ•,,,fp 

rmb•'Im p7U.iJ'ln',qh ,fJ'l''Il',uGmJu'lunf f'lPm'I'll'm J» i/'Imil ,~,7 JupmJ 

-m'I:, 7'1'In'JU1 i]J'l'IH'Inmp hi/'ulu,, puln.u,,nuJ1,i/p 'Im,,mJupun 

mqlnu ~ n•uJl~~fpm,nn h U · 1 

:( 'Im1,f'Jm11,pulq•/r 

-'I 'I) i1 'I , u F
1 
{/ , u 'f m 7 m J u u, "Jr In "'1 'I m i/ In, ,u ,, n ,u J ,, i/ p m J m 

-1, u JIJ'f'Ih,udqp Ju-,,Jm,, ,u,,,J'l 1Jmt£f1umuDmm7~ IJm,,>mi/p,f'd'-imu 

. -,tu7u,, 'I'l fmp·,,mZp mJp IJmp,f:, i/dF,u-,,w·11 ,tlmi/Bi'I''l'Gn11lmlno 

---· 1G,ff6,mpmJur ,f~•f'11nnrp· 

1 Jdu,jt ,fl.9],m ,n,ml iJ,pufiJ,uJm~J'f ,fll,flm ,fn'1u1 Lu'l~'lil rh/9 'p,uilJn,'fl, 11fm 

'Tm'I, n9ln711,f '1 p1u],dJund·m iJ,nmp f'/1' ,fnhul f'"~'lj/ mJ], G,11mJ'11, Ju ,f11mll' 
1
dpm,pourm~•'I ifJ'l'1'r"1'1·nmp 11m~mLmtn9.p lqumJ,,f~ ,f1.9Jn1'1 ,f7 il7Tf('m'lm,I 'Iif-,r 

:p,un•Fw11»·'J,,''Iil IJmfl il'I,uJu· 

<,J'l''IHFmbimvmy. i/nifln'1Fm 111,,m'I,u.Jmln LuJm,, i/7 ilnhu7 fm7'J'G' 

tlu '~ -,,J'l'I7Yl :il'IwFfiJUdm,,J'l IJFW"J 1Jm'IM1·u,, il.Jq'If,f1m i/nrfwT 

frtr],,JG "'1 1u·'I1,,1'Iil n,,f/11,Jupmn,ul pu,nhul ,,i/mmpuJ;l,u'Iu",: wlu0 
\ tm if S-

-'! 9 G n 11 l m In o J p1up7u,, 'J\pmpJG i/nFwl ~ fm],Ju.p 

i!Ju 'p1Uilln•11h wJ11Jupmmul G,tifoLu,, "'1 p1unlwl Lu.'IG'I~''JWF(!f 

-,uJ11dlJmm if,n,flnrMm 1JmF1fuJupm'I1ub i/J''l'Jp'J•U1m/n nJ11ln ,f',i 

t iJ 'IdF, U-f' 

-,ul ,tJufwF'I 'Ii/:Fmlw,,,·91.upmJy,Jmd .,,,,,,,'I 'I'JIJlU J'l''J'Jf1•ulf/, ,,,mm·:, 

l/ni/ln1J•F1uf/,, tfJ1u.p,mmlnm,,, "'1 JumLlln ,nifl11mi/h Gi/il1u,, ,,,n,f \'1,1u'Ji, 

89 a,1!pJ1JlUCd1o~mm9 1.1m\m~~mlno ~.l'{'JJlqmm(.; t.~.luti 

~mJpJm,,m'IL"lh "'1 '!'I ,,'lfG'Im•f,m£1 il!fJmJIJ pwnF,ul Lu.efl'Im n,fl11Ju,p· 

-mn,u.l i1J11lu1, i/Ji.pff pm,, ,fFm,,,fmnmp •,f,1,u<j;i/lJ,,;,,,, 17 p.uvmy.mmln 

Ur, :( I) ilpwJG 1Jhubmltff·m11m ifJ'l'Idfm,/,mwmy. ( 'I,F,u,/,,m,,mZ 

-,u'Jmp "'T mF,ulnm,,) ili/lmy.Jm,, i/Jm,,'Jln_n piu'I'l'I,u ~ i/L11m ni/1'1,I 

-upmn,ul punF,ul ,,mm,flnn illub du •J.9pm 'I'I Gl,uli ilJ11,yiJucp 

:Jmrm:, ,fJ'l'Ii!fiF,ufwl f;,,pGmJnu'I m,;,,z "'l ,tJ'l''I,,if'Inmp fJm,,mL 

-mm'll' 7u ''Ihu-b'>'Jm '"7'f1mV1JD fm'"ftJqd ~ nJ,uh il"7yim1Jmd n·Fr, 

:il'I1uFfiwJm,,,J11 ,fid'.iflm i/nl,ul ,,,,fmmpuJilufJup Lu'I,,,'Iir 

,'I-"l •iJJM7i/G,uG IJmp,,'Jd i/JFmpmli/p "'1 i/1,m1; nJqlnni/h ,il-•u. 
"7 tu •illmpmf i/,,i/'Inmp ,'I-a ',rmi/Gm,J'm'I'lG'I·u,, 1Ji/.fm,,if'I,nmp ,'I-I\ 

''I'l '!J'l''I'I~1ul .tf,,u], i/nr'If'/ u, 'I4' i/•nhu 1 fmif,J•G "7 L,u''I17"I'P 'I-I ,,u 01 Lq•mlJlu· 

(1) 'I ( 

•u0+ 
1

0 ) I I 

•u-'u • g 

t'( . 
·-

0
1· »t~=I i/2,1,, ' 

•ikln'JIUr" 

lmF-,,mq:, i/1J1U "7. Bi/pLu,, i/F11l11.y } f.m],Jm J-,,ym'Imd LumFm:,mmJm_­

f!,p,unfim,, f m p.Zri, :Gif'IJ7•U' fi,uJ•11d'iJmu, ,tJ,,, 1J7,fGiuG IJm p,,111.J ,tJF m.,, 

-m'li/p ,u i{lbm,f; nJ11lnn,fh 11mf nqlrrl•IJ,f 1Gif'I~ufdwJm,,,,J'l ,f'il',,flrm -rp 

Gi/'IiuFlfwpifm'I.l/m'I4 ifnhul LulJ,,,'!.i/ 
1
8,f'TmifGmJm'I'lG'Iu,, 1D,t

1
J11,nfm7· 

,tJn~i/'Inmp -~ f.mpnjm,, il'IwFlf,up't/in'I'l'"'''I¥ '!ml'JG ,f'nl,uJ 

:il.f!F,uirf.J''l ,fl,mh,IJ4S } piu'Imm/11 

•IJm:, ilil1J1uF/JJm '!i/FmJmpwb ,fdu '],uJ11'I1J1Ufd1,u,LL'lu Ju,lu,J ,,,.,,,.o· 
. ,7 nF,ul ~ pwn ,,,, •il.mlmh ,fnh ul ,f'l 'l'!m n 11m ],ul,'J'I·,,''Iil ',,!i/ 'I'n mp u:,t u,1 

•U,, ihun'ImifmJwF 1~ pu11m'91U1m•ln Mr, :(rl8-G''0-9·l'O) i111uF,J,u,J' 

-m,,J11 if,J11,1Jili/lm i/-nmp ,f:11'1"Imn7m ,t,Jim,,11ln•n 1Jmil •(rlmo'O-l''O') 

J'!nfm7 Jiluq, i/lqpm 'I'l''Pu 'IJ'l'I,,4'Inmp h,i/ul,ut, il!ffiu71,J7 i/Fmi/0 

_,,mJ<j;,ifh ,'l/'Ii/mFm '],uJ'l'IIJ,uFfi,,u1'1nu Ju,lud ,p,uJG ,t•riFiul piu,r 

-M,u } i/Lqj,, dpmnmp f'll' mlnm 
1
Gifn11,, 1JmFlf,uJm,,J11 ,f'ili/Jlm i/n 

. ~ Jiluf ilfi/hmpnrJm i/J'l'I11i/'Inmp lmFnfm,, 11{/q 

:p,u,,,'ld ,u p,u'Im1,, 11 d'l'mnmp 'p,u\• 

ifnl,u1 p1u1M~U ~ i/u11m P1U1Jm~,m'Jp4:, mlnm 1J11ultf 

-,uJmi ·J9. t/d,f.1m ,fnl,-u11.u·'I,,-'I. iJ IJm'il' '~ f'l'P i/111pm mm .. l p,uJ'lnfm•7 
u'i/ '!,,,,fi . mp '1/Jq :ilJ11,yjlw-,,J<11 lm-T"7'Ul'J:, 'I'l piu],mm,,,,'J •G,fNhuS-

IJmp~"fd ,f,JFmpmli/p J ru,pJ11,dJmm ul,fGiuG 'Jmp,,qd .,BIJuJu 
1

,f'J.11>'! 

-11i/'!n p lmFnjm,, 'I'I p1uln'4r£,1Jm:, JJ'l'IfiFm-bmv,my. ifnhul ,J,Jq 

tut,,'1</;J i/ 1 m II· 

-'Ii/ i J p1u],7u,, 11 puTu'Im if Ju '(-If 698[) illmh'IifS ~ l11Jifnm,z 

1.1mCnm1.1md'fl "'\ ·q z;g-



fl1.,rp1p'U11J,fiftp•n·u,ftn1url! P•ilLJt t urwl,Jtu wfi•Jft'!.wft,whphfi '1/tlir'hlnL 

,lj,,wJf., ft·nl'nfr'I- Jur~·bfrftUpf, (L'nLuw·urnL ftbrnhpf,) w,tt.ft·wJ1tr4'Jn/h[! 

uj,urnb,Jnul, f.tpwf.t9 fl/r'11! b. ,f_hn,f,•Hhpf,u ftn11.Jf,9 ftwrnwp,i/{nq wf.t­
Jrwf.tnf.t zwpd nd1,,hp[!t !lf.tw1urt} WJU ulii,:Jwf.tw,,f,wftnifltuib[!, nLL­

rn!'wJJ,1ftp1nuqn"{f,wf.t 1:wJw{'•i/;h1 { ftn1n/r,1J- uf,uurh,JLhp1f, nt-undf.tw-

u. f,{'.nt.PJwfi zw•u, p·h. 11.Jf.tw~np Jf, ,!bp·n·,'I-' t·p···UI .o.qJrn.LfJJl."' .. ·., JJ.' · .. 1 .. 1,w. f1Ul.­,f_nr t q.w11.w,f,w{' ftw,,,_:,/'.hl Jwuf.tf,,ftf.thpf, db.fr ,lwuf,f.t, b . b ,[bp,1,f,b-

f.thpu Cff.t'Fw'd.b. z.h·f.,, U1JL n·.tf.thf.t d.n11./rft•f.tbp1f, ftw·J pb,pP,b · ~b. (opf,­

'ii:w·ft1 V20s-,/r, Fe(OH}3-f, ftninfr'1 Jwuf.tf,f[f.th.p,f!)t U. u 11-h"l·llnLJ 
urhuw'1urz•rnn1LJ 1,ftwur,[ntJ b.f.t wn~.wJb-nq iniuwurnL , ·urhp, llwf.tf, 

np nz. u,frJ,hrnp,f,•ft {wf.tfr,q_n'1frwJhurpj,ift) t!wuf.tf,q.J, ft•rch:J.fri9 9,p,f_wt} 

[ffLJ•U,/r f,fturbfru.Jr,f_ntf/Jntf.t[! f.tpw zwpcf,/wb clwJwf.tw4 ftw.fu,[ur,} t 
Jwuf.tJr,ftf, '11'-l'i!/r,s' lff'LUW,f_npn,11. bUJnUJ,q.wJfJ/r 1,ftwur:JwJ',[1 t n"'L"'•P"'­
,1J,ftpnuftn1"{f, o·q.f.t:ntf/Jwil1p ftwp•htfr t np,n1zbt ftnl•nf,,i]. Jw.u'fif,ftf.t,h,pfa 

i.w,f,ubpf!t IJ,pw 1:wJwp ntiurpur,lf,ftpnuqn"{f, inhuw;wzurf, npnz.wft/1 

t}w,[wlnid 1:wz,f_ntJ h•f.t inwwur,ni fthurbpfr JJf,,fp, W"{UJ, nif.thf.tw~nt/. 

'l'n1,f, J w u 1,f,ft,w J/rfi u. ft,2!nUI Jfr,1, ft n 1, 9 hf.tin p w 9 f, w 1, bn, ,: w·z ,[n LJ M, 
Jw-uf.t,f,l(fthpf, z_wllfruh,p[!t 

llLLurpurJf,ftpn·;ftn•"{J, o·q.f.tnt/1Jw,ll,p ftwp•htJr t npn•zhL f.twb. ftn1n/r1 
Jwuf.t,f,f[f.thp.f, 1/r9,.p.J, f.t,zwf.t,p, inf,ftunw{''ff"{ ,f,n1,f,n/untfJJt1Lf.tf.thp[!, ftnw­

q.ntiw9n-tJ,f! I,. "'ll b{'IU.'ffLJ,PLhp, n,1JJ.IU1{'WJf,ftpn·ufr,n1utn,£ Ul''ffuwurhifru 
"1/iu,,[} t 0111urw1q.nfl'Hl f.tnu,rrw9,[w.t} 'ln'[bp, np"{hu'lfr umw•fr.a.J,,1, · Jwu­

'il#,f[f.t,bpf, 9{"-UJt} intfU[! [,w,f_ bpl.r.w, 

fl Ll'"' I'"' J J,ft p n uftin "{!f.t.hp,J, 9 wJb,'i,w ur w:p w ,)-4_ w t}I! -Sb 'l,!pLII J:Jr•f.t n 1JfU1-

['W tlfr ft'l' n u•fr,n"{1,. -!t !},bn,[}j, Lnwft Sh'l,,[}WJ/rf.t nL[U1f'U1JJr,ftp•n-uftn·ll/ :_nL­

f.tM,wl,nL rpft."{,[}ffLJ f(•wp_h~J, t OJq.rn,[hl w,[hlfr 1wuwpwft UUll''l!/rs, 

ftf,pwtihtn,f_ ftw1"'1.Jinfr'1 ~wJ Uflilpw1pntnfr'I- ftnf.t'1hf.tu·n·pf.tbp, lJn&,,_bf.t­
unp;f.tbl'Jr ftf,pwnnLJ[! ,f_hpw,9,f.tnd t lnLJll/r 1q_np . W'IJP,J•ntp,fr ,I,. fJwflft-' 

wp,dh'[! 0 111/ urJ,•ft w ft wL W"{,W ftf,f.thpf,, P·"'l''1 uw pphp,/r urfr1:pw db z ,n n L­

/JJntf.t•[!t 

lJwp'l-frnfr.11 ftn,f.t,,,_bf.tunp[! (f.t,Jr. 13), f, rnwrphpnLp Jn<tf.t ~m/_npw­

l[UJf.t Jf,qpnuqn"{f.thpf, ftnf.t'1hf.tunpf.thpf9 , "{Wtn.pwuini/_wJ t w/ii"lbu , 

.np z.'iiw1w•t} -;.burw'lnur,f_h1f,v, f.tJntf}f, fuJ,•wu, LnLuw,f_il.["nL/JJwfl[!, urh .. 

uw11wzur.f! Jf.tntJ ,t Jn.1cp Lr. 11J,urn'l.ft wwfir ;t l!f.,,Jtf.tniJ Jj,wJ,f.t qn­

infr,'1 Jwuflf,ftf, lfn11.1JJ,9 9p,f_wt} lffLJU[! t 

f1Jl"h"l·wpwurf.t•hp[! ftwplri,Jr { "{,UJ,;,,pw:uurhi' o,q:mif.h[n,[ un·,f_npw­

l[wL w1nw'l',ft'w1wftJq, b. t}wt}ftw:"lwftf,.f.thpf,91 

'U.,[h'J.J/r f.t1ll(WU1UJ1ft•w1:w,pJwp t nL1Jh,flwi ft,[wp'!]f,9 "l"''"'{'lllUln,-
4_wt)- qJnLi/_bur (f.tq , 14), · 

,IJ.Ju 1111h14 wnwp ft w J"' ftf,.p w "I wftf,1, ft,f_w l''B h fJJ,.flh'l. t (1), npf, 

J,.,1rbrfr9 ~/rt 'irbpu, o'l."'q/r Um/_, wr­
,Jwt} t -~b'l. auqnu, nrurb'I. L9,Jm.J t w,Jlt.-

Lnr'I t,h 'l."'-"-l!' Un,},r~,.,!,.,,~Pr ..,~,.,~,,,_ 

3 

Vul@ll-/111//U 

' I 

~7e-@b 
Jf,11J,,'il J wu I! (2 ), nprn h14 urh14 w ,[n:p rru! hfi .Qh 111 w1q_ n urif.hl/r;I ,1,JnLPJ! 

( Uf,ph'll(•Ul{l'Ul'U1f! ), 1-2 µ-n,f_ w-1/_hif, 9urup ,t ft1n,t,f_hinf, ,f_hpf,;1, ,J,w:frh,i,h­

uf,911.hf.tg "'1'19'"'',}l' Juriqhphuj, ,,[p1,11 J; rr,p,[nd <hur111,9:nrnif:hi.Ji.P :f.tiJ"'"- . 

pf, Jh:ft ftwPJrw L. t}wuft•,fJf'LJ .ft1,f_w'[',o/r9 '"{lllll1:J'UIIIU1i,t_Wt} ~Ul't}qlll',ll(IIJ'­
ft,f,n.4_ (3j, f],!'1- ft1nw/_h1rn[! ,w.,l:pwg,~nLJ t Jfr1t,p1n•u1qn,'!{{r ,ub11.~'iif,!f, 

· pnf.th}, JJ,in9n,[1 Uwp.pf.t nLf.tf, 1,ft. 15-,ntJ 9,:,tJ9 urr,fwt} '1w,uw,f_n ... 

pnLPJnLf.tl[!t 

i -
' ..:...:....: .___;:;: _ 

- ~ :p.- - -- - -

'Wt· 1'6. 4wr'li>•fr'l- ~,,.L.,lrfmttrtr,f, ~wl/_w,4.w~ RLf"'r"'JrJ,,~'l'""'~""I' 
J,r "l"'l'"'f"'Lhpn,f_, 



56 

'-lwp,,J,nJ,11 qnhbf.tunp[! wJif'w94_nLJ t Jf,,qpnuqn"{J, uh,zwf.tj,­

mwq h,z,wt} o,zwqf, ,fhy_, npmb,z un4_npwpwp wJpw94_wt} t [J,f.tnLJ 

fnLuwt/},n'['n'l oip.Jh.q111j,4...f!t lfJ,:qpnu,qn"{J, -:wJh[nL I,_ w11.b,zwJj,1, t­
fhq,mi[l•Ulfq,wf.t [W•J"{f, ,,lfal,I,_ ,1J,['li/}nwl ,t -:,wip./J-q_n·<q.w-:b,n .uf, w~nf}, np,f!' 

NJ,t{_mt)- t Ll/,'l·1,1d.wp1.wu,Ll{J, 1nLt}nLJfJ.n4_' w,,fbtnl''l- U1WIJW'!}nLJJ,,a q_h11.t 

LI{ w1,,:b1:nL ,: wJwp: '-I n1t 'fb1t•u,n11J, 4_ibpfr1, n 11'"{'1, J w q f, I,_ wn•wpq w JW q.f, [' 

· w"{wqnL Jj,~I,_ 'l,p4_nd t Jbq qwf!Jrl/. rnLp qwJ JwJ'l':fr/r {Ke,npoBoe) 
J,nL,Zl 

flp;Llfh•u,qj, Jf,,q11·nu:i[n"{J, -:w•JhlnL9 wb11,["w,,,_wp,d.wt)- C.wn.w·CfWJ/J~ 

1,,hpif! ll!1,,q·1,b1, 11U''UI n,zf, ur,1_.pJ,,1,, q·n 1,,,,_hf.tun pf, 1, h,f''JllUf, hwf,f.t w J {"W 9-

1, nLJ h1, o,,zwqw&I,_ u,/,_ 'l-frw1!p,pw1q.Jw, 

'-ln',fnJ,11 /'n_Lt}nLJ,jl1thpnul 1•nLJ1uJ, 9il'ndl! qwJ OLlfWLhu9h1t9J,w'ir 

nLUnLJf.twuf,pnLJ b1, Llf,'lmnpw1_w,J,hpf, qwJ !pn111n·Jbmph11f, Jf,-

y_n9,n·4_ (<l>M, <l>M-58, <1>3K, <1>3KH h. nLpf,,z Jw,q1tf,z1,hpf,)r 

fJ-.hlb J·P purf.tur&liJ,9 (1) ,: hUT/,_ni,J L np J1,w9wt} pn'L>n:p -:w4_wuw[" 

LI{ w1J w1tf.t:hpn LJ, [,n LJU J, ,9,p,/ w1, J,,1, m hf.t•uf,4_nL/J J nL1t [! ,: w J b,,l,w mwq wlr 

t vu2, W'J u,,ji,1,,p1,' J ,w,u1t,f,,q1w Ji/r 1, qn1t9 hifmip,w,9 f, ,w J'P , I,_ Jw,u/1, j,'.q f, · t} w­

,[w~,f, pw•n.wqntunL W'f'UIW'N'JW[J,11,. 

I= Kvv2: (2} 

.1.wz,[w["q1th['[! -:bzmw9f.tb1nL -:wJwp (2) -:w.,[wuwpnd[! J./,_w­

,f,nfub1,,p -:.bm/,_J,UJL qhp,Ll{• 1) -:w1mf.tj, t, np lffrULlf1hpu4_wt)- 1tJnL/Jfr 

lnn.wJJ,f.t qn•1t9bfrmpw9f,w1, (Cl) t:,,.,,,J_wuwp !;' C=Vd'I, npmk'l 
uu3 . 

d-1, lfpULlfhpu !pwq_J, fumnL/JJnL1,1, t, {!1t,,_ni1th[n,/_, np lfpULlfhpu !pw­

q_f, /umn</JJnLf.tf! 1tnLJ1,Ll{hu ,J,n,J,n/unL/JJwf.t 1_f, h1tf}wpqq_nul, qwph[J, 

t /),blbJf, pwf.t,wJ.h.f,1, UIW[ -:bm/,_JUJl mhun. 

1-.K'cv: (3) 

IJ.1,u•mh,z K' = Kd, 

flLpbJ1,, bflb uf,umbJnLJ 'l-fru•Llf1hp•uqwt} 1tJnL{Jf, t}w4_wlfr ,J,n­

,J,,n1/un,P.JnL1t l}, qwmw114_niJ, W"{W -:wJbJwu,b1n4_ hpf[nL Llf'l<nnp 

1nLt}nLJP,fi•bpj, (u:nwblfwpm h. -:hurw•q_nmzfhlif,tp) fnLuw9pJwf, f,1t:mb1t-
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uj,;4_nLf}inL1t1thp:[!, qwuh,Lfr { nprrzh1 4bmwq_nur4_n,z tn"Lt}nLJJ,l!j, qnf.t­

.9bf.tm{'W'9/iw1t ,:/;m,/,_!wi. -:w4_wuwpnLJJ,9. 

(4) 

2) IJ.Jf., lfh"{IJnLJ, hpp uf,,umhJmJ qzn.w1J,1t qnfi9h1tmpw9fr,w1, t 
.,/1,nul w1t,J,n,J,nfu, qwph[f, t (3) -:w4_wuwpJ.w1, Jf,y_n9n4_ -:wz4_h[ 

Jff,U"{•bpu4_wt} Jwu1tf,q1tbpf, t}w4_wlf!t ll!pbpf,q Jwu1tf,q1thpf, '1-hLlf,pnLJ 

4 . ., 
V= - 1tri, ll.1umb,zf,9 -:hmlmLJ t, np LnLuw9pJwf, f,1,.mhf.tuj,'LnL-

3 
JIJnL1t[! -:w,lbJwmwqwfi t Jwuf.tf,qf, zwn.w4_,zf, funpwfiwplf wumj,G.w-

1,f,1,, llw /Jn<JL t mwlfru npnzhl u!phpf,q Jwu1tf,q1thpj, ;_w,f,hp[! 1,b!f,b­

.LnJhmpwqw1, h,zw1twqn4_. 

I= K 32r.4 I . 
),_4 0 ( 

' 2 )2 n,-n 2 • ~ 
J z l d 

n,+2n, 

{wJi,phpm-Ph11:J, opb'ir-.pJ,9 -:w1m1t{ t, np 1_qi,w1tn,z ,,J,u"{bpu 

,uJ,umhJn·4_ w1t9wt} tn<JuJ, J,1t·mb1tuf,.,[nL/JJ-n'L1,,[! 

,npmh,z I-[! C.wnwq.wJfJ/r wf.t9wt} G.wfiwLlfwp-:j, bpqwpnL/JJnt1t1t t 
.Lntt}nLJfJnLJ, 

1.-~• wfi9wt)- LnLJuj, J,1tmh1tuf,4_nLP-JnL1t[!, 

/ 0 -1,' [!'ii:q1tin,z lm1,uJ, f,1t,mh1tujr,fnLfJJn"<f,[!, 

't -1,' u,J,umbJf, Ll{,Zutnpn</JJn'L1,f!' 

flw1twJ.,1,_ ('1 )-,/rs -:h:nknd t, np 

L -~, 
-=e 

lo 
(8) 



2,303 lg+. 

l 

lg_!_q_ = D, 
I. 

npu, b 'I. D-u 11-J, UiUf bp U Up U U1 b ,lf, 0 "{ u,,J,f[LU q LUU /um n L/J JnLUu t J ffL{' b­
J [!I,' 

't= 
2,303. D 

l 
( 10)• 

D J,bJnL/J-JnLU[! qw,l'bl,J, t 1..w1./1bl 9J.Ubq1.1.19w,} f/,nUJmJbu,pn,[ 

q,wJ !f,nu,,n'tlbf/m,p•wqwu qnifnpf,Jbu,pn,f_, J,uq LU[p.pj, b,{'qwpnL-

fJ-JnLU[!' fffLULUf/[LUUj,1_ubpf, oq.Vrnf11wJpt />Jwfiwtntf. D-u, qwpbtfr 

t ,;wztf.b:i Uf'l.U1npnLflJnLU[!' "t-U, IL (6) -':w,f_wuwpnLJni/:_ ,;wz,f_i,t 

Jwuuij,,qf, zwn.w,£/r,'l.[!' 

llwqLUJU U[blllj! t &zbt, np fffLULU9pJwu ,;w,f_wuwpmJIIibpnd 

[!Lq.u,n'l ['ffLJUp wL!,l!/t bpqwpn,j1JUJU Jbttn~fJJUIU LUUU1p"ALUUUIQffLJ9!' 

qiurfuq_w,} t Jwuu.J,qubp,f, JUnL/Jin1cuj,9, UIJU u,f_uiq_nu.F t Jwufif,qfo 

t_UJ!r/rub{'f, JbJw-9,JwI, '1b"l'i{!ntJt [J,J,lbJf, ,;UJt/_WUUJ["nLJ,[! j,pb•u wp­

'1Ul{'LU9UnLJ t, bp!p Jwuuf,q,J, zwn.w,jJ,'l.[! 1..fa qb{'LU''I._UIU9nLJ [!,fiqfi.,11· 

['ffLJU/r LUifJrl!/r bp1qwpnLPJw'll 1 /10--.J,ut U.tf.b1J, Jb,} zwn.wt/c'lnt/. ~nlnfr'I 
Jwuuf,.qub[",f, ,;wJwp U[bu,.p t o,q.u,tf.bl nLpj,z ,;wpwpb["n1fJ1nLULb­

['}r9t l,,LUJ,.;.,,1,,J, .t ,;b,.,,Ji.J,LUl tJ,Uf•p('},q p.wuw1&IL[!• 

D = K A -x , ( 1 1 > . 
LUJULnbl[ K-u q•w1fu,f_w,} t Jwu'it,f,,qJ, ttu,f,ubp,j,9 IL [!UqUn''l [llLJUp 

wy_f,.p,j, bpqwpnLj1JnLU,j,9, X~[! Jwufi-J,,qfa 1_wtf,ub['"f,9 f(w,Ju,f_w,} !f,nLfif[-

9J,ur . t, pwJ9 W[,j,,pf, b['qw["ntj1/nLuJ,9 qwfut/_lll,} 1_1t, D-11, "f/ntnfaff 

uf,uu,bJJ, OUfu,f,qwqwu' /uU1nLfJJnLL'it t ( lg :: ), X JbJ,nuP,1nLUfT 

n:pnznLJ bu lgD=f(lgA) qnpwqttj, flh.pnLfJJwU wfiqJwU u,wuq.buun,f_: 

U.i,u qw{"tl"'l. ·t .tf,n·r/rnfu,,f_bl 4-1f,9 (n.blhJwU 9pnLJ) JJ,,fi·trh 2, bpp r~: 
A-ifru, 

/>Jwuw,l'""- r=f(x) !f,nLuq9J,wi,J, Allt.[!, f£wl'blj, t npn•zb~ Jwufij,., 

qfa zumw,{j,'liJ!' 'J.np,},uwf(wunpll.u x-,[! 'l'u,UnLJ J,'i., r/rn["d..f, U1t/_JLU'l1'b­

p,j,9t 11.,unu,wq 1-J, oqun1p JwJ,p x-J, Jj,,1_nfJl'tf. qu,unuJ bu upwfl 

~wJw"lwu,w•uJuwun'l z-J, wrdb.puhp[! Ii. pLUuwd.L. (12)-J,,s {w,l-

4'.nLJ hfi Z~[!• 

8TCf 
Z=--, 

'A.-1+ 
(12) 

,JJIJUU1b'l. A ,,n.-e 'lJruUfbp,uj,nu Jfatwtfw1pn,f_ J.U•U9Un''l lnLULUJj,,I, -G.ur­

llLUfjLUJ/J'ubp,J, bpqwpnLfJJLUU Jh_J,u LU,["db.p,u t LUJU lnww!f,falu,pb-

l'P ,;wJwp, npnUj! oqu,wqnptt.,f_nLJ bu O'UfU1pqw•qJ.Uu fuu,,nLpJ'w't, , 

.J_LU;tpJwu dw·JwuJ.Uqt 

tlIJ.JDLUWq 4, 

X z X z 

--- --3,812 2 2,807 5,5 
3,fl86 2,5 2,657 6,0 
3,573 3,0 2,533 6,5 
3,4.36 3,5 2,£57 7,0 
3,28£ 4,0 2,379 7,5 
3,121 4,,5 2,329 - 8,0 
3,060 , 5,0 

V.UfUI U1 UI q UJI,; wp•Jw I' t LU1'1.Jn Luwqf, U1 i/.J Ulf ub pu W:{'Ul UJ,;LUJ i.nb1 

"l-['UJ'!f,p!qnp·hu: (].JI, f}nLJ'l qu,w 1fU1Ubt z-ij, JJ,1wqw uzwuwqnLfJ'Jntll­
llbp,[!t /J.j.finiJt:bU11IL 01q,u,,f_btntf. (,12) pwfiw,.l:IL,j,9, qwpbtfr t "wztf.,bl 

4nlnfa'1 11J,u,U[b·pu u,J,•uu,bJJ, f(wJ ,J_UJLnbpuj, Jwuu-j,,qfih["/r zwllw,[-J,-

1.l!' 

r./,bp[! ,;J,zwu,wq,[wtt O"(Ulj,,qwqwu uwp,pb.pf,o qwuq qwnubup, 

«-H<f>M)) u,f,Uff, u,bun'l.wf/wu (BH3yaJibHbI:iI) YiMf,b-tnJb•u,l"J, w1Juw­

U1wf/LUJ''H' ,f_pw, vz,f_wtt ub!/>btnJbU1p[! qJ,pwn.nLJ hfi f[ninJ,,,. '1-fau­
-Ufbp.u uJ,uwb-JLbf1, ,f[,w,J ,;,b,'l.nLq L. U[pUI'}- UJn,J}bp-j, 1quri/unLJ/J'iibpf, 

( t,J,nL[IU\p:UIU'hf",f,, u nw,U{lb1u1q_f,UJlu b P<P) 1qn'U 9 li,I, U1[11Ul'9 J,w•Jf,, J, "1. "I bu 
Lur.lL Jwuuj,qultp,J, 1_w,f,ubpfa np•n'z,lwI, ,,;wJwpt 

9-n·pttj,pf, qwrn.nL9Jwu ,;J,rJ.pnLJ [!U•qwtt t bp,qnt [lffLUUIJpU• ~n­

UUIU'i[!,flbpf,· ,;wJb,Jwu,n,,fliwu u.qqJpnLU.[!,J!I l.nuw·u.pubpj,9 Jh,q[! 

.UJ.u9Lnw t ,;bu,wqnwbi.J, lnLttnLJf1n,f_ Ii. 9,p,f_mJ t. Uput f/n'l.JJ,9, J,,ul{ 

JJnLUJ! UJu9u,n•LJ L. 9{'t/.nLJ I; tu,wlnULUJj,fi ln~uLU9{'},11_/, qnqrJJ,,o• 

1.hmwq_ntntf.n'l UJnLfJ',j, lnLuw9pnLJ,[! qw1nw'l't/_nLJ t UJJ'l- bp·qnL LnL­

uw~nuwL:.pubp-j, f,fiur,buuf,,f_ntP JnLHbpiJ! ",w,f_wuwpb9LblnL Jh_n9n,[1 

!lw·rp,nLJfirJipJ, dw•Jwfiwq tniuw"nuwu.pubpj, ~wi[wuw.pb9nLJI! ~LU.: 



60 

u,wl'if.nul I; ,/,n,/,nfuwqw& Jwqwp'l-wlfj, '1-frw!f,pwq.JwJj, oqi1inL-

fJJurJp, 
Uwp,j!J, OU(111f,l[wqw& 11fuhJ,µf, U(WU1qhp,f_w.t I; 'i, ,q. 16-nLJ, 

6 

;,. ....... ~~ 
,,i:; ,. .. ~-1' UJ '-'11.ll'liWUO 

,,,,,."~"'""' 
Ii 

IJ 

--. -====--==~PH~!'+-

' 

u .. 
J~Ul'U.f#°«Ji, 
Altr,tu.1-1.111 

lay. 16. "t,l,!f,b·1nJ/,u,['f, uful,Jwf,, 

It 

( A) I . ~n,uw,f_np•n'l l"''J"'I' 8 ,[n1111, 30 </_u,111111, .2,. 1nww·1/rn•Llf! frf,~n'l /if,• · 

u,w,flu,,ifuuL•g p .f,pb,zj,,fi, 3. 1n•iuwif,,.Jbu Lb'l."''!11,"''l 'fl"'Lw.14 nu,.P,·1w•fr ( J111•g,£nd t' 
-£wn.UJ'fUIJPLbp,f, [!'irpw9p[! "l ,lib·~ ~w,{_wifr <J,'ln<fiLbpf, ffb"lpn.J, if,n·/ll' u,l,nfl• 

Lbpn<J), 4. frnL11b!,unp, nr/r frfr'l.wfrburn,J qurf,./_nw t L"'J"lfr P,lr1{', 5 . <,h111111-

'1:n111b11fr ln<~n<1P,n•,f_ pwdwfr, 6. flnpw~ tl'n,£ 19,f_w~ fugf,fr, 

(6 ) 7', v.b!f,b:inJb.111p.f, opJbfi111f,,{_., 8,. w/u•w1qf,p,f, nuU[•L·JwfrL1bp1
, ,9. 1nww9pf,l• 

Lh-p ( uwppL n,,Lf, 111wrpbp "l"'f~UJn.tnfl1wL l"l'" inwwgpf,ll,/;f' ) , W . !f,n111n,J/,;u,. 

pf,fr qfllu,f,,'rf, op1bfru.f,,ff/lhp, 111. -£w11w•qw1J1Hr/r f!LJ1wgpl, n<f,hgn'l Llfl'fr'lJwLbp , 

12. ln<uwif,Lthp[! JJ, wnwLgpf, p,bpn'l "ll'fr'l.Jw, I\3,. 1muw!f,frl-111p ( uwpp'ii n,Lf, &· 

1n<uw!f,frturp,bp, np.nL•p 11J,,u.4,f, "lururn<Jw,£ .J ,urgif:nw bL O"(,u,,f,.'rwfiwL uful,Ju,Jf,' 

Jbl}, 14•, uwppf, oqn<LJW[', 15. ftwf'Jfrp in•uw!f,f,["'f' ( J•ui9,f:n , J t uwrpf, •LI[• 

uif,,frurfrwL uf,u•111bJ[!, /f,in<np/,;u9bLgn'l 11r,jn<1fi1Lbpf, 11hLlfpn<J ), 

{nL11W,/,nL'i,'f[! iwJU(j,9 (1) [!&qfinLJ I; lnLIJUJl,/,nLfi'l_,f! qj,11nrz qj,­
IIUJf}w,t,w'ii9 fJ.j,fJhrzf,qj, (2) ,f_pw I,_ , u,'i,9'i,l,Lnif. &pw'iJn,f_ nL qn'i,q,h& -

11npn,f_ (4), [!'i,q'i,nLJ I; fJnpw.t fpn,f_ [9,[wJ- fu9f,q[! (6), npf, Jhf' 

111h,rz,:Uif.nl',f_w.t I; ,t,np,J.u,'i,r,fl-l! (5)' t;bu,wq_nu,ifblfrl! LnL.tT1LJfJr1,f_1 
fl-npw.t fpn,f_ I,_ t;b111wq_n111,f_b[p.[! lnL.tnLJfJn,f_ w&9.w,,t lnL11w t;n-

11ul,'i,,,p'i,hp'f! JwpnLJ l,f, lnLIIW'fW('WftnLJt 

{nL11UJ•JJ,fi ~n11w.'i,gJ, w1'i, Jw11[!, np[! 9p,f_b1 I; 1:hmwq_n111,[bl·PP­

lni.tnLJPfr Jw11&f,,q&bpf, qnqJf,9, w&9'iih['it,f_ n11U(ftJwqn,f_ (8 ), [!&I[-

'i,r,LJ I; !f,nu,nJh111,pf,q wfuf,,q[! I,_ 11111hq.tnLJ 111h11,w,,.w•z111f, qh11J, U(WJ­

.twnnLP JnLfit!' 
{r1L11w,.t;.n11w'iJ.[!f, w1& Jw11[!, np& wh'l-f'Lll'fWnfinLJ I; l[.f,11wfJw­

,/,w.h9 Pfr./lb'T!frlff, qnrzJJ,9, [!&•q&m:J I; inL1Jw9pJ,1u,· (9) ,[•puu '-l.hp­

ffr&f,11 qr1rz,t.!'f,9 9l'",f_w.t tn•J"l! ""Uf'&Jwqj, Jfrfn9n,f_ [!&qbnLJ I; f/,l(­

urnJlt111{'f,1ft 'lltJu/rq[! Lt Lll'nw,1w9'iJnLJ 111b11w'1-wz111f, hpqvrnp'f qb~J, 

Uf w J.tw nm LfJJnL'i, £!' 

:hm111nJbu,pfaq '1-L·fu,JiUtj,,& ,[!1&,qw.t in~11wt;IJ(11w&.f!'1,l,,pi& ""''ir9fi.nLJ b'ie 

t;wJwUfW,111·wufuw& J_W,/,nqwqw·& '1-faw!f,pw1q.Jw&bpn,f_, npn'iJ9f,9 Jn'L­

pUl.[!WUJ_JnL{'[! qw·Uf,f_w.t I; f,p PJv,qwq1wi'iJf, t;l,111 ( "'f I,_ J.wfu )1 

{nww1f,'b _hl"lfr1L 1:•nuw'iJp&bp,[! o,p.ihl[urf,,f_'i,l,l''ni/. (10), t;w111,f_w­
,}w,qnqJbpn,f_ ( U(,Pp·q_Jw'i,l,pn,f_) (11) I,_ (12) , t;w,[w.[!,f_n<J b'i, oq,n[­

J-UIPP (14) U/11,Ul'i,,f]',/!ffLJ I,_ [!'i,q:&nLJ b'i, t;l,u,wq_n111nrzf, LIi)_.[!,/! !_ "l!.C..-

111b11'i,,11J t qll"l' urh11w,p.uz111, nL'l.f[W.q.f,.t qbp"f""- pw•rfw&,f_w.t hpqnL 

Jwuf,t Sb•11UJ'1UIZU1,/, J.w,ju qh11f, U(IUJ,},WnnLP,J,nLfi,[! npnz,[nLJ t J.u,,fu 

'l-faw!f,{'wqJw1n,f_ w'iJ9w.t LnL1Jw•t;n11w'iJ,.pn,f_1 

9w,t,nq [IJ/p,q,UJ1q.twfi,'ir,l,'l'J,, ,[p.w qw& bpqnL 11w'.&,,.,,_wq&bp (rnKa­
na), npn&9.Jr9 Jhl[J, [l,[_bp[! 'i,bpl[,,[w.t h& u,/,_ q.nLJfin,f_, ll.,r'l- 11w&·'1-

'f!Wlff! i[,n•J_,fntJ I; llllJ.U~ pnqnt&.WiqntpJUlb u.wGrp:1.µi;q, np:J, ,[pur 

111nqn11'i,hpn,f_ 'ir,zw'itwq,f_w.t I; ,,J,1uf/,{'w'q.JwJ,f, 111,f_Jw'l pw9Jw'i, I,_ &pw 

[[Ip,[ pw9Jw&[! t;wJUJ"(UJU1U111'fuw'i, Jwqbpb11'i,l,pf, t;wpwpbpnLfJJnL­

'i,[!t lf1nL11 11w'i,''l-'l'"'¥P W"'JP p,f_bp,(! f, ,bp•q•,[w.t bf, qw{'Jj,:p '1.nLJ­

&n,[_ I,_ wp111w1t;wJ111n1J l,f, OU[111pqwqw'ji fu111·n<PJnL'i,[!' D ( npf, urwfr 

t;wuq,w'iJnLJ h·& tnLJ"P fJnrznL&wqnLf/Jwfi pw9w11wqw& L"ffLllf':pfM[!,· 

,f_b,f'9l''"',t JO 1:J,Jl!'n,[_), 

9-nLfiw,f.np lfn.infr'l- tn<.tnLJfJfih['!f, t;hur wz,fuw111•hif,11 11w~f, oqnLL­

Jwpf, 'l-frJw9 u,brzw,[npnLJ b'i, lnwwf/,f,['n:p[! (13), [!'i,'1- npn LJ [!& 111 -

pmJ bf, WJ'i,'U[j,,11f,&, npf, q.nq&,[! wftg.'i,nq l'nLJllnLJ Jn111 I; t;b•111w­

pu,.,f_nrz Lnt.tn'LJ/lf, q.nLJ'i,f,&t 

ll.&q.nLJfi 11;j,,11u,bJ'i,l,pf, t;wJw.p o•q.111w·q.np.tr1LJ b'i, qw'iJw1_ lnL-

11w!f,fa-l111l'l!' f111 ,winhw1,J,& lnL11w9pfaJ_'i,l,p[! J1119,f_r1LJ bb Wf tnL1Jw­

t;n11w&/!l!' {nL11w9pf,11.&hp[! u,brzw,f_np,f_w.t b& J.h~n,f_ . U(U1U1,f_nq 11 ~w-• 
,f_wnwqnLJ, lnww,f_npnrz l"'J"fp wnf/,_' '1-pw'i,/! fJ,[n,[_ 4-'i, b'i, I,_ .t:w­

Jwpwlfwlif.w.t ,J,'i,; nL'i,J,ft lnLJII[! 9pb[nL u,wppbp f,&u,b'i,11f,,f_nLfJJnifi­

'i,l,p, npn'i,/! 'P"/!P t;wJwpf,9 Jb.tf,& w'i,9'i,l,[f,11 Jh,tw'i,mJ l,'i, Jn111· 

hpqnL w&q.wJ, ll.Jb'i,,wflnLJL 1nL11w9pfrl.J! ( }/; 1) qf,pw11,f_nLJ I; zw111· 

,/,n.[!p ln1..uw9pJw& f,'i,u,l,'i,11f,,f_nLfJJnLHhpf, npnzJw'i, '1-bU(.[!nLJ, I,_ [!&'1--



.t;wi,w.n.w',1', _.M 4 LnLUUJSf'·P,1_1, 01q.u,wq.np.}nLJ b1, ~b,} .1nLu1J19['nl­

Jn,f_ uj,,ll'u,bJ1ib[''L nLunLJ'iiwuj,,pbt,J,u, 

H<l>M 'Lb!f,btnJbu,pf! "{lJl.t;w'L1_nLJ t: JU nLzw11-pnt.fJJnLf.t k 

l/JI/J1LZni.JJ,1n·Lfrt Uwpip'L n,L'fij, pw["td.p 'l,q.wJnLfint.{JJnL'ii, '1[fUI ,:w,Jwp 

11,b!f,·lttnJburpwftui,,'L i.w,f,nLJ'iihp[! ',wu,'UJ['nLJ b'ii zwu, 'Lnup tnL­

d-n L 1-JJ'Lh ft n ,[, 

!linmnl;thlpnI'!Wl'F,li up1.mll\l'w.2_wi}i.- t/,bl"tbp,u LWJ'ii l[:f,pw,nnL-

PJn,L'ii bf., q,u,bl !f,nu,nlt1bqu,pw',w'ii Uf'l;,,npwi.w11f,h,p[!1 'tpw.'L9,J,,s Jb-

6 lt/r' ll.'hir"1•/r _,,..,iwr~,,,,} "l'l 111 n­

rw1_ u,,f,f, »/ubJ,,,'i, 111p,[.,,J !;- 17-p'J 

'i,~wpmJ, 

{n<JU/r 1119.pJnL['/rf/ ( 1) i.wnu,­

'fUI 1fil'i,b Pl! e'iJ','iJ11LJ b'i, nu"l­

'i, 1,ultf, (2) 1[rw1 . IJ.'i,9'i,bln,[ nu"l-

'i,Jw',n,[ , b.UlttUl'l"'lfil'i,bre 'JWfl.­
"i,nLJ b .',, 'l"''l"!l;bn I.. l"""'",[n[,nLJ 

I,<,, t;.,f'fil'lnL'fwl;bn ,u'i,n{!f, (3) 
Jbt [9,f_w,} v:burwlpur,f_bl'f,p ,J_nL,}nLJ#l!: Ubth'iiw1f,'L ftwJ ftnL"{iJ1n/!uw­

, J/t'ii !f,nurn'/;11:hJ b'fiu,1! ( 4 ), npf! · u'L,[nLJ t 5--15 ,f_nfU1UJ'iin9 Jw["ur-

' l[n9J,9 (5), ln-1.,}nLJP/t qn'[_·JJ,s 9p,,[w,} lnLJU•f, w;q_,1fb9nLf/Jwfs urw', 

w911wur•b9'LnLJ f: q:wv[wfinJ·burp[! (7} ( q_q.w1nL'iimfl1nLfI[!· 1fr9A}, 
np[! Jf,wsw,} it :f,nu,n,f:tbJl,'iiurf,,'L (6) 11-f,Jw,11-pn•fl1w'L (WOOO ou) 

Jftln9n,f_1 

fl.J.Ju:w ur bl n ,£ q_,q.w JnL'ii q.wtlfw'LnJ b u,pj, .t; bur, wfi,.t;pwd.h1zur t 

'Lpw -';!bur ,f_wp,f_b~ zw·ur nni:znl"b'L, CJ.wl,f_w'iin:J•b•u,p:f, ,U[Ul'llf! "{burp t: 
Jjrfij, wpb1UJ1,f,J",f_w,} k Jfr-w1'ii i.w,f,nLJfibpf, ,JwJwfsUJ,', Jrwl'b1,J, t fs[!­

J"Ul'b wqp1urb't (wpburf,p[! dwJw9nLJ9j, ul'·'J'.j!j, nL'[_,'[_nLfJJwJip UfLn{!-

u,,blnL Jfr.tnun"[): 9.w11f,.n1,J'fibpf,9 UfR.Ulf u,,Ji'>pw•,Jb'Zur t u<nnLq.hl ' 

u1,wpj, ',wp,q.w,[_.np,[w,}n,L/JJn11'ii'[!1 U.11' U(hur1.p ,f: ftwr1q.w,f_np,f_f, ,wn1f, 

,fpw, hpip ffh•n. u,wl'/!I! ll1 JJ,w9z!:w,,} -';nuw'Lp,J,fs, · 

lJJ,zfuwUTuli'iip'L t1',ubtnL9 wn.w'l .ft:,'Lw_J/!n,f_ l"/.w'Lnuf h'L /us/r'tl! 
h . wJfs NJ'iinLJ uurwfs'fwpur LnL,}n,1/J,n,f_, {wJ,"{J, ufsn·L9.Jwfs .t;wJwp 

n:btiuurwu,n,f_ "(W'.t;"{wfsni:J bfi 80-100 ,f_rr.lur -';iwuu,wu,nt'L l"'l',[w­

,.nLf1JnLfs, ftwJ ~,f,pwn.n,:J bfs lwp,f_w,}n,/J/ lllfs u<nw.pJ,1t,ft1.'l..1IJU1np1 

'1-,pw'LJ,9 ~bu,n• /us/rltf! tsfi,nLJ /,fs -.t;burw,q_nu,,f_,btfr.P lnL,}n,1P,n-,f_ 

h. · 'Ln·tJ,'ii · dJkn,f_ -';m.z,,f_f, w;n.'fntLJ q.wlif:w'iinJbur,pf, ulw.pf, /ut1urttpntJ­

tb.pf!1 

------"-"..:.'"..:.Jl..:.1l_.11,:_fiu_m_b_d_li_br_:J,._o_ll(.:_m...::J,.~~:_111.:_\111.:..· _t;...S_m_m.:_\n_t:,:PJ~D-tt:_:t.::_lir~~:._ ___ ..:()3: '.'-, 

l.wJbJwurbtn,f q.Ul'i/_,f_w.'LnJburpf, ulw/!f, funurnpndfsb ,p·f! uu,•w·fi·-: 

'1-"'{'ur k -';b,nw,q_nm,f_bt,f,,P 1:n,Jn,,fJfs.bpf, ffb"{/!nLJ, -':wz,f_nLJ bf, tf.hp- . 

2J,'ii.f,u ',n'L9b'Lurpw9J,wfs .t;wJwtl,uJ'fi uurnpk pbp,f_w,} pw'iiw,JJJ.,J,•. 

11 11 C1 ½= -1:-= C
2

' 

npu,b'l i1-{! k i2-l' !t,nurn•-';nuwfs.p'Lbpf, JUnLfJJnLfi'iihp'L bfi (Jif,-lt­
['nwJ,"{J;f'fihl'n,f_}, npn'L,_, wn.w2w'Lm,J b'L !j,.nurn-/;ibJb'ii.u,nLJ uu,wlf.t­
'1-lU['ur k ,f,np,tlwp',,f_,n'l 1nL,}nL1P'LhpJ, 11h•ur,,pnd1 

f:thf/1n ,['wqwfi 1wJ1"{j, ufsntJ/! Ufbtnp f ,nw'fibt UJJ'LUfh ,u, nplUfb•u­

q_f, l w,f,Jwfi dw,Jwfi,w', u,pi/_w,} lwpi[w,}nLflJnL'Lf! l411n"1,n-fu:/j,1 '1-plU' 

.t;wJwp lwJ."(f, k f.tpw'ii u'Ln'l "''~F-JnLpf, Jf,11k Jf,w9'Lnd hfi nbnu-
ur w ur k tf.•nt u, J bur.pt . 

tnL,}n,1/J.fs,bpf, urw/!w'ii1wznL9 k !t,nurnf:thJhfiurf, 'l_q.lUJnLf.t·;Lp;& 

frtb9n,J,J,,s /unLuwfbtnL ,-';wJwp L"'J,"11! J .f,w9'iinLJ bfs Jf,wJfi i.w­
if,n,JLbp:f, dwJwfiwlj , 

3. Pwral'l'WiUn;th~ntpuu,Ji& liJ!ntp,hrJi un1b~nttwJJili ~z:finlil;rJi 
ll/l'D2nlt.u(!, &ir'w&g t!Xtc)Q'i.Ji.p,lih/r:fi 1ni,111w91rn1,Uf!, n,rnzhpi:t ,u,Jiingntf. 

'bb,p·',wJnLJu tnLJuf, ,apJw.'L i.w,f,nuf,I! .t;wJwp,f_niJ f: U•U(f,•u,w­

qnL9'iibpf, ~ pwp1d.pwUfnLJrJbpw9t/_w,} L1n•flhpf, JnL,}nLJfiJ-.1rbpj, ..t;burw­
'l_mnJ.u.A,_ ',,w,p,l,,npw,q.n,LJfs Jb,Pn1,fobpf,9 ,J:~',l' t 

tn,uw9pJwfi 01q.'Lntf/Jw,J'{! -';fiwpw,[n-p, f: Jb,} 'A,zurn tJ/JJW'J'{! npn­

zht pwp;tlpwJntb',n,Lw1,J,•'L Jf,w9nt/lJnL'ii'iibpJ, Jn•tb',ntJLWJf,'ii f(,z.Jt,n.f.tb­

,!',J! k 'Lpw'L9 PLIJ'.21/un,Jfi f!uur Jn1h',nt[WJJ,fs w_fmfihpf, , ,;.w["9hp, 

npn'Lp /uf,u1ur qwp,knp 'ii!zw'Lw,i,n,LflJnL'ii nd'iibfs "{•ntf,Jhp'Lb["f, !f,:fr.'l.•ft­
qw-J,bfuw'Lf,qwqw'L k ur•h/u'Lf,iftwJ,,wL ..t;wur-lfn•flJnL'ii'iibpf, p'i,,n,:fJru-
9'{!,[TJwf, p'Lw1qw,f_wn.n,J1 

ll,w',,pnJnihltn"f.'Lbpj, ln,,J,n,1,P'L,hpnLJ lt•wrk~p 'iizwfsw',n-t/lJnLfr 

b'L uuru},fintJ ',n'L,9bfsurpw9,J,w1J, fh.JnL',urnLw91f,iu'Lbp.f!I' tnL,}n~iJJ,J, 

',nL9bfsu,pwf!,j,U.:Jft !f,-,un1.',urn,w,sJ,w1J, 11h•U[,nLJ u,,b'[_f, f: n,'Lbfiwtl 

lll'q_wur t'Lhpq.j,wJf, ,f,nif,n/untP,JnL'ii, np"{! ',wpblf, f: 11-f,urbl npUfb,
1 

. 

I llr'lnilt1'6pnul I,. 'l"''l"rnl!J/ J ,,.L·lr4n•l""rfr 1.•rJ111J!,1, z111rcfJ,u,f, zLnr.</11[ 
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LmJ J,1, J111•u•LM1,6p[, fu.111111gnu/L6p I,. LnupurgnlJLlrr 4,,,,J J,rurtr,PJ
111

• 

ILJ'"•41116
L

1116/ru,frJ,p, [, .. 4 L•1tl1nJll:/,6pnul, p1119[, · 'l-l'"'•'l,f,1, 11111wt,111frnul J,L 4,nL-
161,,npu,•1[,wUp[, Jun<ftllltr<Ulrf,,,,,fri/p, 



b. 'L. llpwliwupuli 

Ul'LJ.WL V Jw,[w1•nrJ l[nf.t9.bf1ur{'w9,f,wf.t /1C JUnL/JJw,lip ,f,n·,f,-nfub­

l"L ,Jpw JwJuu•if:n'l ouJ,,.urj,4_ w•ziJuwu,w•L,i!t 
l:/nL9 bLur'f"WBP"'JJr ,f,n,,f,n<JuJwL -'>bur inLhnLJ/Jtj, pbl[Jwf.t 9nL9f,-

ll!' Il-[!, Jr,f,n fu,[J, An-,n,[t 
'l-bpUIJ[! 9nLJ9 t 111',[bl, ff[' fin-up l'nLhn1,1fJf, "f"f.Uln("n>LPJni.L·r' 

321t3n: ( n ~ -no ) 2 

't = ________ • CM=HCM, ( 13) 
3 N ,_, 

npurb'I. n-[! L. no-,L inLhnLJfJ/r n•L l'nLJJ,i.J, pbl[Jwfi 9nL9fr,z.'ri,bpL bL, 

-C-L' 1nLhffLJP/r l[nL,sbL111pw9J,wL' M-r' inth.q wJ L Jff'Lpf, ,l,n tblf nL­

.1w1f,L l[.zf,n[!, H-r' '>UJUll1UJUlnLL[!, npfi wJ,f,n,f,nLJ t m,[JLlll zw­

,f,,,n,!Lbl'fr rLflw9,l!nL,l wL,,f,n·,f,,r,fu ,ILw9wJ wfi,,,_wJLbp[!t 

1.w,[wuwpnLJf,9 (13) ,:,bmu.nLJ t, np 

(-~'tc )= ~ : ( 14) 

IJ.Ju '>w,[wuwpitLJ,f,9 qwpbhfr t '>wz•,[,lt[ M-p J,.,,.hw•twlfwL [nL­

..J-nL1/JL b pf, '1-h"l'l!nL,l t 
ll;_ fr'FbUJ['Ul1/.uliL 1nth,nLJfl1ibpf, ,:w,lwp ,ln-[bqnL[UIJf,f.t l[zf,n[! -'>wz-

-'/_ni,J hL -'>hur./,_JUJL '>w,[wuwpmJn,[, 

HC =- _1_ + 2BC 't M ' 
( 15) 

.np111b11. B-L .pf.tnL[ilw•q.pnL,l t [ff,Lh,[wJ JntblfnL[Llipf, Jf,ik b11.wJ ,f,n­

Juwqj'1-b9ntfilJnLL [!'t 
tP n p,1,LUJ q,UJ L -C. w L UJ'"f w·p-':•n ,[ i_ ur ,f, ,[ n LJ t p b q ,I LIi L 9 n LS f,,;_ Lb[' f, 

111wpp-hpnL/JJnLL[!' An=n-r1o, "Pl!. U[b1111/! t <=- O,OOJ, P"'J9 pwfif, 
.JI[' '>w,[wuUJpJwfi (13) Jb1. Lw ,l111LnLJ t ,l!LllnUJqntuf, wu111f,-C.w• 

Lin,[, LIJ,LlfLII wfa U[hll11! t i_u.,.,f,b[ ,JhJ -&.,z111nLP1w·Jp (Jf,L;_,"­

±0,00,00,1 )t flw9f, '1-[Tll-AiJ,•9, UJLi'>pUJ,dbz111 t Ll/\'l.'111-ff[T'ffL/JJnLL[! ;_w,f,h[ 

4Jfr,qnLW[ qwJ !pnur,ni/;1hlfurl'w'q·wL 111f,"[J, -&.!2'1-['f,111 !f,n111nJ•h111pn,[t 

2h111UJ1qn111,[n11. [nLJntJ/J1ihp.[! UfbUII! t q_h[',J ['f,LbL Llf1l.•111n•pnLfiJnLL 

wnw1_w9Ln11. wJbf., 111h.uw·f(J, Lll'r[_'JIJ"L['·Lbpf,9 (,f,nznL Jwufif,l[Lhp "­

LIi nL ), "l'/r '>UJ ,lwp LrwL,11 bLf}iwpl[,[nLJ b·L 9bL111pf,1!pnLqJ wL unL­

'"(bp- qwJ nL[Ul['Lll9bL111("f,!/>n1.,q.n,£1 llpU[bu umwL,,.wp111 ,[bp9Lnw bL 

Jf, ,l!Lllfif, wLq.wJ Jl-np,[wJ Jwl!-nLp '>h11.nLl[Lbp' JJJp.UJJfu,wJf,L qUJJ 
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'f"1"Lnl' 1.burw•pur,[n'I. 1nLhnLJJI-LbpJ, l[nL9b·Lu,i['w9J,wL ,[bp9LnLJ 

b'i, = 0,1 % , llwlfl'nJn•1blfnLf..Lh{'f, tn1,hnLJfJLbpf, ''>bur wzfuwurbi,f,u, · 

hpip Lpwfi9 z_Wl,f,ubn uJ'lfbtf, ,JU bL 'A,/10-J,9, 91'•4.Lll'h L">LJ'UP pwz;Ju­
,l wfi ,I bi_ w·nw1wLnL,l t w·uf,·Jbur['f,w, w J'I- Llflllud,wron ,[ 9p,[ w ~ 

L"LJUf, fl.Lurbfiu:J,,[nt/JJnLL[! ;_w,f,nLJ bL UIL11ppb(" wfiqJnLLfibl''P 111wf 
20° Jf,Lz_L. 1500 (f,LurbLuf,,[nL/JJnLLfibpf, wLqJnLLwJf,ft pwzJunLJ)1 

{1/ n [/r '1-P u "{ b p u L Jff Lflh pf, L n Lhn LJP'Lhl'nLJ ,in L/U f, 9pn L,l,J! pfi nL[JU11q.pnL,l 

t ,l,f,1.fiL-qznw1f,L Jniblf·nLl'UIJ,f,•f.t ¼.Jr."1!' M w, 

<1>nf1!1't,U.lJU.'l, lTU.U 

U.z}uramwlif 1. SJtG1-w1Jt hphninaJt ( OUfWthughllgJtw1Jt) JJ.Jnnnuln 

w) 1-J,L q.iJunLJ LqUJ["WW,,[wJ J.L.n,[ LlfLllll1•[1L11u111,[UJJ l[wLJ,.f/,n­

LP qwJ ,MJip.J, lfntnf,,,,_ [ffLhntJ/1[! L9LnLJ ML '>L11pp-q_,n1.,q.Ll!V:-fln -W­

U(Wfuw UJLnfJf, Jh1 nL '1-fa111mJ k' wL9Ln11. [ffLJUnLJ (tnLJU/t w11.­

pJntpj, 'I-P,IL119), I,' 1/."11.l!P9 1nLuw,j_np,[L11JnL/1Jwfi dUJJwfi,UJqt 

p) U.Lnfll! [ffLh.nLJ/Jn,[ urh11.w,[npnL,/ bL Jnql wl"hfa Jhtt U.i['-

1/.[!11.·P -:b111,L.f, "fUJ111f,L qw UJL9p, np111b11.,f,s [ffLJUj, n1,db.,,_ L111N'JffL[tj,9 

[ffLuw,j_,npnLJ bL l(_fflf!' VILJuf, w11.,pJnL{'J, I,_ w·L9,l!f, ,lf,'f,k qwp:b,lj, t · 
mh11.w,f_npbl hpqnLnnt9f,q nuU[LJUJqt U.1:rlf11./r l[n11.pf, JwunLJ qiu ,f,n·p-­

f,j, I[ "I UJ 111 n L '> wfi' '1-/r 111 nLJL hp ~LU 111 w pb~nL '> w-J LIi pt 

tn LJ u f, -C.wn:Lll'fLII JP'Lhl' f, ,f,n .. Lw q.9 b L" ,[ L" LJ.n LJ,P.f, ,1.J,LII, l[,n 11.l!P 

[ffLUUJJnL111f,-9 ,,.f,111nLJ hfi 'l_"ll! /, Lllf"awLw,q.pnLJ fil[wur·if:wJ hph­

z/.nLJfJf!t 

q.) 'l-wu,wplfhtn·,[ wLnflf, LlfW['nLLUJqnLfJJnLL[! I,_ lw,j_ L4.wfiwl1n,[ 

LIIJ;L, LpL11 Jb1 [9Ln~J b,L CuS04-.f, l[wJ NaCl-Jr [ffLhffLJPt U.111- l"L-

6-nL1,PLhp[! "[h111p t LwJuol'nl! !f,h_111p,[wJ t/rfihfi lfntn'l-f,ni:Jj,9 U[W111- · 

['UJUUl',j_UJJ pwp•wq L1fL11pl[j, J.fotn9n•,j_' ~wLJw.ppnLfJJmfif,9» wqw111-

if.h1.nL .t;UJ,/UJpt uz,f_wJ [ffLhffLJfJLbp,[! 'l-fo111nLJ bL wL9Ln11. [ffLJU~ul, 

4 n 11..p/,9 [ff Lu w ,j_ n p,[ w hnL/J .rwfi, fr:L:t"l'b u fiwl,_ ,In LfJ w p q-ri_nL,l l n L-
11w,[,n p h-[nL dwJwlru.r.l[, 

Swl '1-J,111,j_UJJ hpJi.nLJfJLhpf, pw9w111pnL/JJnLL[!t 

U.zfuwmw,lif 2. ~pnmll1wG 2wpdllwll JJ.Jt111n11ln nt1111pwlftilfpnu.:. 
lfnUfJt dJt2ngnl[ 

ffJwm,pwuurnL,l hf., qwf}f, Lnul' LnLhnLJP' 50 dt p-npwJ 11'/r ,/by 

J_nLH[n,[ 5 qwfJf,[ J"L11.LIJ'l.['1/.,[UJJ l[Lll{lt _ /J."lw t1 55-ntJ _ Lqwpw-

5-1370 
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qp,f_wJ- M.rn,f_ UJJ''I lnLJ-nLJfJj, (ftwJ w,f_·b·lj, 'itnup·w9,f_i.uJ- l'nLJ-nLJflj,) 

ftwPJ,w Lnh'l,wl,f,n1/unLJ b'i, '\UJ'JUJUJUJLnUJUfuw'i, ft1nu[bin,f, Jb1,, J,uf[ 

,f_h,nJ,'itu z.nL'ith'itwtnL 'fh'UJWnLJ ftwfl'frl,p inb,zw,f_npnLJ b''it UJ!/1.UJ{''ftw­

JUJftj,p nL J-wJ-ftwUJwftj,'itbp.j, JJ,11,llr. I,, '1/rinnLJ nulinp,uJj,iqpnuft,nUJ/r 

JnLf}- inbuw'fwzinnLJt {nLJ-nLJPJ, 'itnupw9nLJ[! ftwpq.w,f_nptJLJ b'i, 

w1'it1UJhu, np wn.w'ititl.f,'i, nLLLnf'UJJj,ftpn'it'itbp'[! ftwJ Jwu,'itf,ft'ithpp bpb­

,fw'it lnLuwmnL ft·bin·bpj, tlJJ,,n,f_t '>J,·innLJ l,'i, WJ'f Jwu'itf,1ft,'itbpf, w'it­
ftw,fu 2,w{'•dmJ'it,b p[!t 

/>pwftw:'itnLJ zwin '\UJhW'/u Jh'it.p inbu'itnLJ b'it.p zwpid,f_n,z ,,,J,,,!f,­

pw ft9 f,n'i, l nLu w ,[n p oqwft'i, bpt bl''P in bu wi'fwz in l,'i, p·'i.ift'it n LJ 1n L,Z/r 

w,f_b~.J, /unznp ftwJJf,~'itbp ftwJ w,f_b,l,f, Jbr} Jwu'itf,,ft'itbp, npn'it9· 

q.J-w jf,'it J. w,f,u b p [! J bJ- b'i, p,'it ft'it n 'l ln LJU f, w tft.P/r hpft wpin L/J JnL'itf, 9, 

W•UJ'W 'itp•w·'it.p w'it11pw'fwptl..'itnul b'i, wjl'itpw'it zwin lnLJU, np ftntnft'1-­

Jwu'itf,ft'itbpJ,· ftn,zJf,9 9'{1,f_wJ- lnLJu'it wpffh'it z.f, hpl,,ndt U.J'f wif.blfr 

/unznp Jwu'itfrft'it,bpj, zwp,dnLJf! ftwinwp,f_nLJ t z'itnp1t;,f,,f_ uf,.uinbJnui 

b.,z wJ- ft,nln f,,,, JUJU 'i, f,,ft'itb pJ, Pl' n nL'it JW•'i.i zwpid-J w'i, t 

'!unznp Jwu'itj,ftHpfr w.'it·ftw'it:n'it zwpdnLJ[! ft'w{'h[.f, t 'ffainbl 'itWll.r: 

ph1'itinn1'it'f,,inlj, 0,1 %-w'itn9 1,pw1f,'it unLu,UJh'itq_f,wJ,f, Jby_, KCl-f, z.pL­

J.,f,'it .pw'itwftj, wif.bLw9niJp ftw'it1g'ith9'itnLJ t zwpdnLJ,[!, .pw'itf, n1~ 
unwUJh'it1q_J,w'i, ftnwq.nLL'tnLJ t, 

U.2Juwmwlif 3. lln1n]1q 1mb'mJJitGhpnur 1muwgpuwG mumu­

Gwu]lpmul! Gh:j>h1nubU1J1]1 oq,GntfitJWUJ! 

ll,zJuwinw'it.pj, t;wJwp UJWLn{'UJULnnd b'i, ftw•'itlj,!f,nlf, q_nl[!' 0,1 q 
JwpnLp ftw'itj,!J,ntl! lnLJ-nLJ b'i, 2,5 iii uUJf,pinnrJ Lr. ftw'fJ,f,/ii-bpn,[_ 

WJfi w't[_blw9'itniJ 250 iii fJnpwJ- 1,pf, Jh2., JJ,w,dw•Jw'itw·ft nLdb,rc. 

f}W1,f, Ill','\ w ph[ n ,f_ w'it n fJl! t U in w9,,f_ wJ- ftwP,'itwuiUJJ,•inw ft q_nll! !f,falin pn LJ 

b'i, fJ,z,flb !f,J,linl'·n,f_ (,!f,h,inpwinf, UJTLWi1_j,,'i, pwd-J,'it'it•hpf! fJw1,f,niJ h'it) 

I, if:hpsHL,nif. !f,J,iin,p•wJ- q_nzf,9 10-2:0 iii, UJJ'it 'itnupw9•tnLJ b'it 10 

w'it,gwJ, U.Ju 'itnupw9,f_wJ- q_nlf! '\w·'it,,,.J,uw'itnLJ t htwJf,'it lnLJ-nLJf/[!t 

lll['w'itf,9, l,w,f_ Jw.pif'if.wJ- · ftnlrpw'ithpnLJ, •'\UJ1_n['''fWlpUJp 'itnupwsnLJ­

b h'Pifr ,J J,y_n 91n 1,f_ ( o,rl,''it•w)q, 1 , 5, 2, 3, 4, 6, 8, 1 2 w~1,pw•J) u in.w -
'itnLJ l,,'i, 6-'l inbuw,qf, 1nLJ-nLJ1fJ'ithpt . 

'>pw'itf,9 t;binn z.w,f,nLJ'itb{'f, t;wJ,wp 'itwJuw•UJWLn{'UJULnnLJ l,'i, 

H<l>M inj,UJf, 'itb!f,blnJhinpp {t1, 59 )1 Pw9nLJ b'i, uwp.pf, ,f_hpj,'it ftlnl' 

ftw,f,wl'fall!, ,f,wftniJ 'it,bp~lr.J, J-npwftp · 1,, lnLuwif,'it /u9f,ft,[! Ls'itnui' 
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,P,npwJ- 1,pn,f_, t~wu9'itblnif. ,f_bpj,'it b'lJ'J,'it Jnin•w,f_npWUJ~U 10 ild 

t,w1,f,n,f_1 <Pw1inh wil'ft'lf, fu9J,1ft'itbpnLJ inbrtwif.np·,f_wJ- z.w,f,Jw'i, ,f,,np­

tl.w'itnfJ'itbp:[! l'UJ,f_ lil/.w'itnd l,'i,, bl':ft·nL w'it1q.w·J n,zn,znd ,f,nptl.wp·ft,tfn'l 

q,n1n,f_1 </Jnp1tl.w_'itnfJ'l! ftwl',blj, t tl.bn.pn,f_ pre'i,bl JJ,,w1'it 'itpw wJb'itw·­

'itbp.p,/,,f, Jwuf,9 WJ'itUJhu, ,np 'i,,pw w'l,juwinw'itpwJj,·'it JwunLJ Jw•in­

'itbpj, t;bin11hp 1,J'itw'it1 </Jnptl.w'itnfJ'itbpij,9 Jb·ftl! Ls'itniJ b'i, blwJ,f,'it (w­

Jb'itwftn'itsh'itinpf,ift) qnin'if., 5-6 uu ,f_bpJ,'it b1qpj,9 9wJ-.p, t;bin,l,b,Lnif., 

.nl' ,f,np1tl.w•'itnfJJ, UJWinbpf,'it UJ'lUJ!fWft'itbp z.J'itw·'itt </Jnpitl.w'itnflp inh­

'lwif.npnLJ b'i, lnLUUJJj,'it fu9J,,ftf, ftw1,f,wpf,)J.f, ,fp·w h,,zwJ- quiUJw'itwftw­

.i[np p,n.'itj,J.fa Jb1,, wi'it,nu'\binl, ftw1,f,.wpJ,\lJ! inh'l',w,[npn~J h'it f,p inbttf!, 

w J'it UJ in in blnif. w J'itiUJ bu, n,p !f,f,',{!u w·inn p-9wJ wu b 'LI! (wnHJibKa) 
uwp,pj, ftnLw,&J,, JwunLJ Jin'itj, ftw,f,wif'fo.J.fa t;wJWUJWLnUJu1fuw'i, w'it9-

/!{!t Pn.'itf,!J_nLJ ,f,npttl.w'itn[J'it wJl['w9,f_niJ t nL11J,ZW'tl.j,1q. I, fu9f,ftj, Jbp 

p'itft,z,Jbl'f,u UJJ'it '\winwftn,f_ UJhin.p t t;l,'i,,f_J, '\UJ'LnnLft fth'itin.p'tr'iturr(ji,f,'it 

(U:eHTpamp), npp u,b,zw·,[np,f_wJ- t L•nLuw1,f,'it fu9J,•ftj, t;winw1ftf,'it1 

·'>w ftwphlj, t uinnLq.hL, pw9blnif. ftw,f,wpf,t,J./i ,fpwJj, 'Fn.'itwftp1 

9w1,f,nLJ'itb{'f, dwJw'itwft WJ'[, ?n.'itw·ftp UJibin/! t ,f,wft Lfr'itf,1 llf,'it'f_l, 

t;b'itwftbinp tl.:qb[n,[ pn.'itwinb,z,[! (3 ), lnLUUJJf,'it '\nu,{!f, Jb1, t Jin91,fnul 

'it(IUJ'it ,'itbrzw9'itn,z lj,L1UJ,'itw,tl.b. nUUf'itJW'ft[!, np•'it wli,'\{'UJdb·zin t ,f,npp 

Ln l' UJ J wiqJ-n ,f_ ,f,np,tl.w'it,n fJ'itb pf, ,; b Ln wizfuw Ln blf,u I 

Uwppf, oftnLL,J•UJ,PUJJj,'it wfuJ,•ft,f, 'itj,1ftbLUJ'UJWLni/_UJJ- orz,wftf, UJLn[!­
'LnnLJn,f_ lnLuw111wzin b'i, inb,zw''ff'NLJ Ni 5 ftw'itwz. {nLuw!f,ftlinpp, npp 

Jnin1w,f_npwUJbu t;wJwUJ,winwui,juw'itnLJ t w,z./!f, wJb'itwJb,J- q_q.wJnL­

"iinL/JJw'itpt U'f'nLq.nLJ b'it 8 if.nLLnw'itn9 LWJUJf, zin,bftbp'itbpf, Jj,w9-

.Jw'i, 'G.zinnLfJJnL'itf!t bpw'it11 UJbinp t Jf,w9,[b'i, inpw1iu,!f,np,Jwinnpf, 

U[UJ'itblf, 0 I,, 8 p'itbpf,'it, n,pj,9 t;,binn· Jj,w9·'itnLJ bh LWJiUJpt {wJ,UJf, 

UJ w 1J-w nn r.fJJnL'it[! ftw p bl,f, t ft w,p1q.w,f_ n pbl 11b nu in win n,f_. 'itUJ win w­
ft w1t; wpJ w p t wzfuwinbl n'J. fJb uw1t;J.w'itw1.J,•'it, WJL npnz z.w:,f,ni/_ 

111[w.q_b,s,f_,w·J- UJWJ~w.n.n~fJ1wJ1p1 lu9foftf, inwpw'itwlnL9 /unLuw1,f,binL 

'hUJUJLnwftn,f_ LUJ,l'UJ[! UJhin,/1 t Jf,w9'itbl Jj,wJ'it 1.w,f,nLJ,'itbpj, dwJw-

1,wft, n{'f,9 ,:bin•n w'it•JJ,,y_w,UJbu t;wpftw,f_np t w'itiwinb·u U.1, I,, tl.wfu 

J_UJ 1,f,nrz fl.J,pftw,w.w'it'it,bp,[! qq.n1.JznL/JJ1Udp UJLnLnh'lnif., ff'itnd b·'it ul,, 

uw'it11-,1twftf, 90 ftwJ 100 wuuif,,'G.w'itw,qiJ-bpf, ,f_p•wt (fJininblnif. oftm-

1J.Wpf, 'Pn'./!{'', 'itj,,ft bl,UlUJ w Ln ,f_ wJ- orz wftp, Ln bu WffUllLn,[! 'fUl pitl.'it.n LJ 'b'i, 

ftin.pnLft; npUJbu1qf, Lwif. bpil,,w 'it(lw'it9 pw·dw'itnrz uw1Jw'it[!t {wJUJf, 

-'l<J,Jw9 q.in'it,f_n,z orzwftf,· UJLnLnJw'it Jf,11,n9n,f_ UJ1_ lnLUUJJf,'it '\nupj, Jbt 
.h'i, Jin91'itnLJ M 4 lnLuw9pf,ilf!t 
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U1JJ w 1 z.w,f,n'l. f1Jpqwq.[,W1,f! f1n'l1ib1nt/. 1,wfu.qf,1, 11/rp11nv,/ 

(910-100 pwdw'iiJnL'ii,pf, if.pw), aw,fu pJ,p,q,wq.lw'ii[! U(IU1U1nLJ b'ii, 

Jf,1,,,Ji"- ,n•buUl'f'JWZU1/r LU!_ nL J.wfu Jwubp/r U[LUJJ-wnn>LJiltnL'ii'iibp[! t;w­

i/_wuwp,f_b'ii ,I.,_ . t;w•z,fj, b'ii wn'i,ntJ uh uwfi11'l.wqJ, 9nL9;JnL'ii,pH['[!' 

llw qwmwpnLJ b'ii 3 w'iiq.wJ I.,_ i/_bp9,'iimJ b'ii umw9i/_w,) u,i/_JWL­

'iibpf, Jf,·1.f,'ii wp,Jb,p,[!, 'l-l'w'ii9nLJ w[1'.l.w1iw·q.pnLPJw'ii u,bu,,{"mJ nL ulr. 

uw'in1-11:wqf, WJu pw•Jw'iiJnL'ii,,pf, il[rw qwp1q.wi/_npmJ J.wi/Ji PJp,qw­

'fl'W'ii[!t l,bu,wq.w pn[np z_UJ1,f,-nuf,'iibp[! qwmwpnLJ b'ii .l.wfu fJJp·qw­

CfJ.W 1, Jr LU 1,,,f, n•,f, n /u '1</i [Ill! n LJ I 
'>l'w'iif,9 ,;bu,n 'iimJ'ii ,f,npJ.w'iin/JJ! iw'iinuf b'ii t;bu,,h/wt' wi/_•hlfr 

,f,n,pp qn'ii9b'iiu,pw9f,wJf, LntJ-nLJ/Jni/_, Jm9'iinuf fu9f,l1f, Jbp_, Ut 

flJip:qw,q,lw'iif, a1q,'iin4'1utJ1p t;wJnq_i/_nLJ b'ii . 11-wzm:bp,f, U[WJJ-w,nnL­

P1w'ii Jb1 ,I.,_ npnznLJ .p,n[np qn'ii9·bfiu,pw9f,w'iibpf, q_ntb,p·f, LnLuw9,[!p­

Jw'ii f,'ii ,mb'iiuf,qm/JJnt'ii'iibp{!t 
llmw9i/_w,) u,•if.1w1.'iibpj, {mJwJ.w;'ii qwl'[_JntJ b'ii l=f(c) qwju­

Jw'ii q;t,w!p,f,,q[!t lJ.1'iini:,;bu,1l,_ q.npt}'iiwqw'ii w2'fuwu,wfi11Jr 'lbq,wi/_wpf,9 

u-u,w•l, w ln if_ J fr,u'ii:nLJ'ii q_,n1fi, w 11,,,; w J ,n qrn'ii,sb'ii u, p,w9J, w JJr in tJ-n•~JfJ, 

wti.w'ii9 ,f,n/ublnL 1_w1,f,,Jw'ii UfLUJJ,w'ii'iib,p[!, npnznd b'ii l'nLJ-nLJP/r lnL­

uw9pJw'ii f,'iiu,b'b!uf,i/_m}};n ,L'ii[! h, a1q.m,f_b;ln'i/. uu,w9i/_1wJ- qwlf,1ppJw~ 

q,npf,9' l=f(c), t;w''l'lfn<J bli u,u,m,pf,ll.. q_ntf, qn'll9bb..u,pw'9if,wliu 

U,zfuwmw'ii,p[! ,fbpp_w9'iib[nL9 t;b,nn w'ii1.wmnr.:J b'ii mpw'iiu!f,np­

Jw'UJ•n,p)!, L•nLUWJ,j,'ii /usf,itJ,9 wJpn'l.1.mlJ,'ii pw9 b'ii Pn'lfin,J rnL[I[! h 

tif.w'iinLJ ,f,np,.l.w'iinfll!, 

J 

U.2):uwmUJJ&f 4. l:J'bup]I ' .qn(t1 uwuGfiltGlifl}I ufi21'G 2wlf1uli:11}l 
· n11n21111I1! Gli~li:1milnn11wltwG li.qwGwltntl 

U.z1fuwmw'ii,p[! 4w1.nwph[nL ,;wJ,;,p 1,wfu U[b,ni,p. t U[LUU1;['LUUU1b[ 

,),JJpf, pwpJ.p 11-f,uU[bpunLPJw'ii q_n[, aq.u,if.bLnif. t1 2'1, wz/u · 11-nui 

'iiqwpwq,pif_w,) b'lw'iiwqf,91 
llu,w9,fwJ- qw,fJl,wuU[f,111wq Pl/! f,;p Jb1_ U[LU['nt'iiwqnul t pw­

i/_wqw'ii ,p,w'iiwqnLPJwJp tLhq111pn[f,m'iibp (J-Mpwq,w'ii /JPm, J-,),/pw-

1/J,,f1,i/_wqw'ii 'iiw111pf,nLJ "- WJL'ii), r.f.bnJ,'ii'iibp[! t;bnw9'iib,LnL t;wJwp, 

u111w9i/_wJ- ,)J-Jp,f, q_,n'll' qnwq.nLL•nLJ .b'ii, 1,pw if.pw wif.htwo'iibl',if. 2 

Jl 'iii.um{"f,nLJf, J!,J_npf,q,f, t;w•q.b,[Jw,J- Ln<J-nLJP' · 
lfnwq.nLtwJ- q_nI'i! pw·,f,w·'\w,pnLJ b'ii, w'iinLJ 9b'ii111,pJ,1!f,n1.Jq.f, bp- . 

qni ,f,np.l.w'iinf1'iibf,f, Jb1_ nL urb'l.wif.npnLJ 9bLu,pf,!f,n·Lq.f, f,,J1wl' 

111pwJw,q.J-npb'ii t;wqwnwq 11f.P/! nL'iib9n~ p'hbpf, Jb1 Lt. bpqnL ['nU[bf, 

l!fiPwo/!n<J 9h'ii111p/df,ni.q.nLJ WJ'ii (n·z. wi/_lqf,, j!Wfi 1000 ' U(t..nnLJln 

Jbit pnU[hnLJ wpw1q.ntPJwJ1p)1 . 

4"{'iihlnif. ,f,npJw1inp'iibpf! p'iibpf,9, if.rw1J, t;b'l.n<qf! ,,.LUU1W['-: 
· qniLJJ b'.1, I.,_ q_qn•~2n..P,JU11Jp, 2Uf'W'U1h[,f, qurJ WU[wq.h J.<n'IJ/,q,f, oq'i.in., :._ 

P1wJ'I' 1iu111i/_wJ-,p[! u,h'l.w•,f,nfun,J b'ii J-wl,,p,;,i/_np · !f,filu,pfr 1Jrw: lJ.J­

'iint:,; bu,./.,_ 'i.iumi/_ we>/![! Lil w'iln,J b,'i, 100_;_150 dt pnpwJ- uni/. ; w if# 
U[hU[,n,f,q_w9i/_niJ t "- . !f,filu,pf,9 w'i,9'iinLJ J-,)J'J',f, q,wp'i.ii.uuU[f,u,w~ 

,; f,·11-pnq_ n ll'' 

l],J'I- q_n[,f, Jf, Jwul! nLpf,z qnlipw;:f, Jb1 'i.inupw9'iin,J b'ii JO(J 

w'i.iq.wJ ni '1-f'W t;b,n qwu,w,pniJ 'iih!f,h,lnJhmpwqw'i.i i_w,f,nuf'i.ibp, 

'iih!f,blnJb.,,pf, oq.'ilni/J1wJp npnzn,J ,MJpf, qnlf, . l1n'lJf,9 9pw~ 

[n<Juf, f,'iim,b'iluJ,i/_n</JJn<'ii[' UU[hqmpf, mwppbp JwubpniJ1 

lU,/ipf, qn1,f, ,f,njuwpbL 4,;,.,ph[f, t i[_bp9,1,bl ltw'i.if,!f,nlf, qwJ Jwu-

mf,qwJf, UU(f,mwq qn[hp[' (tt 21 )1 _. 

\,biblO ITbS rlllJll \, !lll,t,O 1'IT1.,br 

/>1,i_"{bu q.f,u,b11,/!, "1.. Jbu,w'l.wqw'i.i w'ii,q.nLJ'i.i q_n[bpf, '\wJwp ln'L­

uw9pJw'i, opb'i,/!l! qwpb[f, t wpmw'iLUJU1h[ fl-brbJf, opH,pni[_' 

vv2 . • 
I= Io ~ . K, -1umb'l K- ~ ~IUUU11UU11'Li ,1/,Jn, fdJnL'i, !;, nr/i wrclb./!l! 

qw.fui/_w,) t 11-f,u1Ufbpui/_w,) Jwu'iif,q,'i.ihpJr b. J ,J,iwif.wJpf, phqJw'ii 9nL-

9f,l)_'iibpf, ' 111 wpp hpmfl 1ni'i.if,,91 l1-btb J·/r u,,buinP1n·LLf,9 ,; LU 1111Lf, t, np 

pn[np 11-hUf,phpnLJ 1.t, n,p "A-f, wumf,,C.w'iiw9nLJ9l' (X-1!) t;wi/_wuwp t 
;_npuf,1 r./.bnf,Lu f,pwqw'i.iw·'i.in,J t LUJ'i, 'FbUf,pn,J, bp!p 11-J,u,Ufbpu !f,ur~ 

q_,f, Jw•u'ilJi•qHpfa i_w,f,ubp{! [!Lq'i.in'l. inLJUf, wlfr,pf, hpqw,pn<fJJni,1,,Jr,iJ 

zw,n ,f,nj!p b'ii tfi•'i.in1.JJ: ll'wu'iif,q'iibp:f, i_w,,f,uhpf, Jb,J-w'BJw'i., t;bu, X-[! 

,f,npf'w'ilnLJ L qni·nfi''I- uf,uinbJ'iibpniJ wit t;wu'iln,J t 2,5:_3, f,uy 

qnU[f,in 11-f,u U[h{"u,LwJ- uf,umbJ'iibpntJ, np,n b'l. q.hpwq,znnLJ t lnLJ­

uf, w'i.i·q,pw11fwp1J.ni:J[!, x--,.Q.j,, UJJu,j,~+>1,' lniuw9pn,Jl! frw,Jui/_wJ- { 

[!'iiq,'i,n'l. ln<Juf, W[,j,:p,f, hpqwp•niJJ1m'iif,91 

l;w,n q_n[hp, '\LUur.q,wU[bu Jbu,w'l.'i.ibp,f, q_n[bp[', nL'iib'i.i p'ilnptrz 

q.n,Lwi/_npn</JJn<'il, qwfui/_wJ- lni1uf, [!'i.impn'l.wqw'i, q:[w'ilnLJf,9, nLu'­

UI\J, ln<Juf, u,,'ii9mJl' 'ilpw'iini/_ pwp11-w'i.in,J ti flw9f, [nLuw9pnLJf,9, 
[ffLJuf, uU[bqmpf, npnzwqf, JwumJ tj./,,ini/_nLJ t 'i,w/.,_ w_w'i.i.nuft ' 

Uzfuwu,w'ii/!l! qw111wpnLJ bl, <l>3K-52* u,,f,U[f, !f,n111nt[bqinpw-

• l:Llr~111r111~uiL uju,lrJ1111J, J111frrwJuii,b4lpnLU("/tfr ~111rlrLJ, ( t>wfrnjlw-

J,u,'L qnpif,pf, J,,ffu,ruiw..n",,I' 
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~w'i, &h!f>htnJhu,pn,f_, t/,hn,f,L-u Uf"'u,f[wLnLJ t o',pJhff·u,J,•,f_ uwrrphp.f, 

zwp1.p,J,L, npnL9nd f[,J,pwn,f_nLJ t hpf[,nL lnLuw1,f,L1hpf, f,'i,u,b'i,uj,,[_nL­

/JJ,n~LLb,pj, ,:w,[_wuwpb9Jw'i, uffl'l!JlnLL.p[!, np'i, f,pw4wLw9,f_nd t ,f,:r •• 

,f,nfuwf[w'i, 'Sh,z.pwJj,L 'l-ftw!f,pU11qJwJj, oq.LnLfJJwJ'[!t 

flwf'l}f, uf[q_pn&.pwJf,'i, ufubJw'b pbp,[_wJ t 'bf[. 18-nult 

ti[. 1s. <1>3K-52.,,J, uJ,,I.J,,,-,,, 

tw·J.Uf}a (0 wpawf(,f_nrz tnLUUJJj,·'i, ,f,'i,'[bp[!, wfi''l-P"''l-"''IUIUJ[n,f_ 

L1 k 42 t;wJb1,J,frbpf,9, wL9LnLJ b'b £3,1 k £3,2 1nLuw1!f,.J,11,u,p,bp,f,t], 

J,,I ,nL·1u2 fu9iJ,f[Lbpf,9 k [!L,f['&n ·LJ b'i, 3'1 nL 912 !f,nu,ntibJlt,'i,u,'i,bp.f, ,[_pwt 

Lf.hnJ,LL,bpu J ,f,w9,f_wJ bL q.wp[wLnJbu,p,J,,'i, 'l-fr.!f,bpM.19J,w11 u,JuMw-

J-",f_, w1uf,Lp'i,' "'J'i,Uf bu, np !f,n,u,,nflbJ,b'i,u,J, 'U""' [!'i, ,f[Lnrz [nLUUIJj,L 

,f,'ii,t:bpf, f,'i,u,bfiuJ;•,f_nLPJnLL•'bbpf, t;w,f_wuwpn~fJ:Jw'i, '1-bU(pnLJ q.w1-

,fw,'i,n·Jbu,pj, U['"'i!l! f[,wfiq.LwJ ,J,f,fii[, 0-J, ,f_pwt dbqpwJj,L '1-ftw-!f,IP"'''I-­

J .w'i, ('I-}, 'i,p,w t;bu, 4uirUftf:w1J {JJ,pffllJJ'lfl"''i,f, Uf'l,/1U1J,wi'i, '1-b'U[[!nul, 

,f,n/unLJ t ft<JT l"'J'iinLfJJm:'i,I! k ?l'"'fi,n,[ ,f,n/unLJ :h2 !f,nu,n1t1hJb'i,u,p 

'll'"' [!'iif[Lnq tnLuw1t;n·uw•fIJ!,J, J,1nnbfiuf,t/:n'-fJJnL11[!t 

91nu,nJbu,iP'fti~ zb11:np ub'Ufl! (fl) JUJrtUJJn•LJ t :h1 !f,nu,ntibJ hL­

mJ, ,f_pw [!L.f[wJ LnLuul,:nuwL~,Jr f, ,1lu,b'i,uf,,fn·ifJ1w'il fJnLL"'9Jw'i, -::w-

Jw•rrt 

flwp.pj, wzfuwU1UJf[wpq.[! t;bu,kJ"'l'i, t' W!, 1nLUUIJf,,'i, ,f,L1nLJ 

u,bqwif.npnLJ b'i, t;bu,w1qnu,b1:J, lnLJnLJfJn,f_ /u9f,.ff,r, awJunLJ' 1mJf, ,, 
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1n,f_ /us,J,f(f!t zJbwwJfr'i, 11f,w!f,,pwqJ,w1I UJ'/'1 d.wJwflwf[ lf'Pi pw9-

,[_wJ t (aw,fu fJJ'Pff"''lfL"''i,l! 4wpq.w,[_np,[_nd t 1nLJuj, wLaffw9Jwf, 

TOO pw•dw•LJ.nLL.pJ, ifp•w), -Rw·L.f, np ,,,J,w•!f,pw1qJwJJ, «WO» pw­

JwLJnLL,p,[!, bf'II' rpf,w!f,iP"''I-Jw.f, P"'9 t, I, o:•0» pwdw'i,JnLLp[!, bpp 

"'J'i, 1pJ,:,f_ ,f,wf[ L t;wJ[!,fi ,f[LnLJ b'i,, "'"'"' n•pU[bu,qj, -Sfazu, f[wp1q.w­

r/_np,f_f, P,J,pf[·wrpfw'L[! 100 k n;_ fib 0-urf[,w'i, ,f_f,.-Sw4nLJ, uf[.q,pnd "'J'i, 

u,brzw·wrnLJ b'i, 100-,f,9 U[Ulf[,wu 9wfiif[w9w_J pw·dwLJnLL,.pf, W"' 
(opf,Lw4, 70 f[wj 80) k, znh~n,f_ fJ.Jipf[ur7-1wL[! pwdwLJnLL/!fi,bpfr 

JbJw9Jw'i, f[nq•J[!, 4wLq.'i,b9LnLJ b'i, e<!OO» pw,dwLJnLL.p,f, ifpwt 

{nLJnLJfJJ, f[nq1Jf,9 lnLJuf, fflw·1,.Jw'il ,:bu,J,wL.pm[ 912 !f,n"U1ni/;ib­

Jb'i,1J1f, ,[pw ffl!1,.4LJ, w,f_b11[, ,f,npf' j,LJJ1bLuf,,[_nvfJJw'i, 1nww1t:nuwh.p, 

pw'i, :h1 !f,n1J1n't'1.bJb'i,1J1j,• ,f_,f'w, k q.w1,f_wLnJb1J1['f, ut'"'/!l! qu,f[uf, /un­

u,np,f_bu flpU[•huqf, t:w,f_wuwpb9,f_b'b bpf[nL inLuUJJf,L t:nu'!,!.L.f!Upf, 

f,LJJ1bLu,f,,[_n41;,nLHbp[!, awfu lnLUur,:n·uwL.pf, Jb1 JJJ19Lnd b'i, !f,n­

u,nJbU1pf,f[ uh"{[! (ill), '1-pw•L,J,,s ,:b1J1n aw:fu J_nLuw•t:nuwL.pf, Jbp_ 

J_nLJnLJfJn,f_ fu9},,41f, ,f,n/uwpb'b JJJ19Ln•LJ b'i, lmJJ,,;_n,[ fu9,f,f[[!t 91n-

111nJb111pf,4 ,:w,f_wu.wpwf[znnL/J-JnLL'b "'J'l- '1-bUfpnLJI Lnpf,9 fuw/u111-
• ,f_nLJ t, pw'i,,fr np J,bJw'i,mJ t 912 !f,n111n't1.bJb·L111f, ,[pw [!Lf[Lnq 

1nww1-::nuwL'i!"Jr f,'i,u,b!l·uJ,,f_nLPJnLfi[!t £nLuwt;nuwfipj, 'b,f_UJ1q•b9n•LJ[! 

~w111wp,[nLJ t 'I- -Sbqpw1[,L ,,.,jrw1!f,pwqJwJ,j, wfi9pf, i_UJJLn<fJJwh 

,f,.n·pf'Ul9•Jw·'i, . Jf,i1n9n,f_, "b,f_,..,,q·b9Jw'i, JbJnLfJJn<fI,p 9nLJ9 t uHuLJ,u 

rp.f,w1!f,purq.JwJj, t;b,n f[wU( ,,[_wJ t;wz,[_wiJ,L /JJ,p4wq.J_wfip1 {nwwP,w-

,f,w'i,9JwL. JbJnLfJJrt'LL,f! (K} npnzn<J b'i, fJ'Jipf[w,qiwL[, t:wz,f_wL'pj,g 

(u,wL,'11f."''¥Jr u,u P,,f_bpn-,f_), Jruft lnLJnL1/JJr OU(111f,4wf[wL fu111nL­

/JJnLL[!' D=lgK, fJJ,p,f[urq.1w1,.fr uw'i,1'[l'l,UJ'fff, f[wpJif,,rr /J,[_bp1n,f_1 

{m1uJ, •"''1:PJ"<f' t JwnwJn1:J t;wlJJnLf[ uu,wp/r[.f,qw111npf,9 u[!L- · 
,[_nq 8 ,f_n1111w'i,n9 [WJ,Uf·f!,1 

ULJJ1f,Jnfi,w-9b,qf,.w•f(w'i, !f,n•111n1tiitJbf,U1'i,bp 9,1 /, 912-,f, !f,n1J1n-

1:nuw'i,.p'i,hp[! nLdh'l,w9,f_n1;J b'i, -::wu111w111nL'i, ,t;.nuwL.pf, n1Jdbqw9nL-

9f,11_n,[_, np·fi wtJuw111nd t f[w·Jn""f/w·Jl1'i, u,fubJwJn,[_, '1-wl,f_wLn­

JbU1i[1[! J ,f,w9,f_wJ t f[wJptwf[,f,'i, wfJl[Jmfiwq.J,J,, nLl[_l[_nLflfwJip1 '1w-

J[!pff, t;w,f_wuwl',wff12nn·<J[! f, f[w111uip t wJ,f_n1;J rpf,Jw'fpnLP,Jw'i, 

2w,p,dfr,1-f, 01q.LnLfJ-JwJ,,p, np[! J,j,.w9,f_wJ t f[wJp1f, nLuhp.f, ~bu,1 '1-wl­

,[_ w'i, n J b 111,[IJ! znL'i,u, UJ ,f_ np,n If_ ,,.J,J Ul''N'nL/J J" LLLbpp f,JnLJI[_ b'i, UJUI ifu 

i/,n /u btnL u,/u bJ w Jj, 'l!.q.w JnL'b nL/J JnL'i, pt 

"bb!f,b1nJb111pwf[w'i, ;_w,,f,nd'i,bp'i, UJJU uwp.pn,f_ t;f,JL,[wJ bi: 



. 1( l'~,;dJifl, l) zlFuJ11 'j fmpJqd J11Udlnql, '!,m.fd"u'!. 

..;_,ulttdi.b Jitu,t, ilil,m.ln 4,,1,u,"IJ''UJm],,~mrb• dwlq ,,,m'!.mrmp '!,Im 1!,lm4'1' 

1-,,Jqil 'j t/•li11Jm,, t/iJJ,f:l, '!,mfd1u'!.1ufmb•b f'II' ilJu,fru'!.mplm-1, 

. . 1Jml'm:, rnlqpu:, 
-mlnm '!.1ufi/rn117ulmb·b f.lfl' ,flqpm ,1'1ui!J,fl, ·<z) ,f7,J.'1Jmnfu,f, mlnm 

, p1'~dlnqb '!.mFfirn'!.rnfmbb Jif~,t, '1.fmnnfn ,l'1uilJ,fb ( l) ,f7,f,,Jmnf 

-u,f, ,fJu,ql'u'!,mplrnb J11Udb,,n 'j J11UpJmu,m,, mJp ,Jil11pJm '!.m,, 

-niluJb iJ.p1uJu:J,mb.JmJr ,f:ilmln ,f.Ju,qp.u,'!,mp'1m-1, 14JuJb '!i'I puJqd' 

ilifmln pu,,m'!.vd (1,) '
1
in,fJbly. 1/,111p•m 'mlnm 'pu'J,m'!.ild (9) rwJ,b,,,'lf 

'p.uJ11uu,u,/n t/J7ln1qn ,,ifJu,qJ'uu,uq; t'j 1'1upJumunf ilifmJn ,fJu,'11' 

-uq/m],lmb prnifln7b nfm •p'wilJ,fl, (r) '!..'I priu'!.l, i17,f•,,Jmnfu,f, 4,1 
-,U1f/J1Ufjmplm-1, ,il,,,JBnf p.ulub '1'1 J11UfjBU1J1 ill,tjw,f,mn,u] lrJ •9 

lU'!,.mJ' 
-Bmd 1thubml7pmvm ,flm'l'rb,m,l<cf;m,fb 1!,,{FmdL7y. ,J,1rl111m ,fu,1'l'J''l1'j 

-~u,urf; lm 71. '!,,filtj1UJt·'!,mpmd 00.'0 ,t,,m,Lo/,'jmn J,Jl'Jm,,, '!,mfd1uu,nf 

'1,m,,m,,t/u,/rro 'j J11'Ufj1mnfnmu,mlnmJ1m; ilJu 'm,J], ,fil''!,llUJ''!,(nfmd O()l 

( ,t,,mbv'!.m;, 71,n) FjmJ1G'!,m,f,mdmnw1 '!.'I r1uJl.,mLqut ilnd7v1,f ( zr) 
411.mN,m,,d'pd Lu,frm7 nfmo 1l7J1 ,f'Jql'!,,f,mn,ul '1'1 J'1U1!,GU1l' ( 6) ilJ 

-u,~,frf;mmul tjFrnbm,,mZ,u'!ml' '(~l) iltjmlbm,,dnf ]iu·lq,u,u,(IJ '!f 

,i/17.q '!. n 111:, JJJ/,u,q,,, m '!.'I:, 
. Y/7'141' ,,,mvm•,,m::, il'!,t111f,JwLL1u ,filmln ,fGfrnBmJ1mp '1'1 r1uu,u,/n 

'!.'1Julwbb (!, 71 9) il,J'l'!,,m'!.vd Jm,l'm:, ,fJu <ilJ7lnqn ,,,JJ111qJ1uU1 

-u,J; ( 11f1,ubmJnf u I') ilub77 '1'1 f'1Umml1m G,fl11,f,.m,n1ul nf111
0 

,_ __ 1ilJF1ubmJmp J11UG 

,--md ( u) pu,,m '!."'d 11! mt/ I' umq::, Bt/11m Ji, 71 iJ J11Ub,u.u,n 11'1 r1u11iJ,,, 

. -Jil,, mJ], 11mFfiw11rnfmbb l,Ju,J,,,J'l ,fJu,'ll'u11mJi11mb uu,q::, qln.uJ g 

.G,ulMGm,jp ililJmn '11'1 p1uJ'l'I'!.mJ'i:,1mn 4il111UJ11!,tf11pmd hi' il,J'l'I 

-p,ufjminmUl ,j,'lqJu,mU,u,d 1puGul,f'J1 ( ri) 1l1,m,t,111d, ,fJmqpu,,fG11qm 

-uln lqJqd 'j t/lqJm,, ,J,'rmy.,f], uJb '!.1111J11 mlnm ''j J11UpJuu,unf ilifm]n 

,fJu,qpu'!,mplmb ,,m'!.mJ'mp bfm u/q 1ilJu,qpu11mplmb '!.'1 J11U11Gmt/1' 

'pulqJqd z/,,my.,fp '!,,f-l ( 9l) il7,J1111d '71 'mJ], ,JJ'l'!.u,'!.'1!''11'juu,urf; 

,J11,,11il7 ilnfwl ifbnqlnJu 'nqln11Fm '!,Jql11,f, '!,,ffmmul '!.'I J11U,,m,f, puJ 

-hubmJmp pup,uu,u,/n (u) ,f,,m'!.vd (,f,,wfl) ,f,,m1111v Jml'm::, mJil 

t'!,,f,,my.,[/t '!,m•,,mvl,,,,mJmnmpm::, ,ffml'qnfn_ '!,,f'fm,,ml,J,l'm,, 'j ru,'!.mn/ 

:.nmu,mlnmpm::, iJJu ''!.-0 '!.m,,,mJu,,,,ql'j .,f'ilJmn '!.'1 p1ub1umn ·,;, ' 

tmJp ,J-o '!.'I J'1UJbmLqu, '!,fm (8) puJ'uu, 

--1,qJu,, ''j u,lqpmJ:,'!,m 'l{/11 '71 m,lp ,f'!,ml'!. u,Jb ,f,,mLb'!.mn Jilml1n 

~l . i1J'f~ll1uCd1u~mm9 ,m~m~~mlno ~J'fllf''IIDlt~D fr~uluti 

,1/Ju,7J1u11mplmb r;Jufl,Jm '~ .f.,m'!.b11m,, ''!.'I l',ub,umn ''!.t/G'!..mG '!,m', 

--mJm,,ql,'j '!,'I 111u'!.Gm,f<I' iJ;JJmn puGul,fl' ,fl,fu,ml'!.m Lup,'!,u,f, mJ?r 
,flq'!,mln, '!,,flmvm ,JJuu,mb,f~,fdmu,n ,f·il'!,mJml'Jm:, LuG,u'!.fl •e 

IJ11U,,my.it/p (('j ,,,m'41» J'fllUJup.mJ•,fur 

-qJm 117Ju'11111'.Fmln11m 71 '!.'I p1uu,ml1m ilJu,qpu'!,m·plmb· u111q:, G1ul 

-'l'I·GmU q.']1 il J '1'!.l'1utf, m O til•Ju,,q I' u'!.m p 1 mb '!.'I pm 111 ml'!.m n,f1 'I n/:u,f, 

r1JFm 71 ilJ7Ju,1,trf;,mmu1 <iJJ'l'!,,,,fGn/ J1m~1'!.m '!.'ll'Yl 1m,Jp · t/-o 4''!.,f1 

fm'jb'!,m',, 'j il,1119/n ( n) il7'4'!,11d mJ'j ·'j fmpu,ml11m '!.Jiu,qpu11n1"fr 

-lmb Ju '1qpb,ul'm:, 71 l',ui/'J,tv «'j Gmd» 1,q,'!,I, ( 6) ilJ'4u,qJm ,tJu,'IJ~ 

-u'!,mplmb 'j mlqpmJ':,1!,•m illq.'!,Bmt/'I' '!,,fG'!,mG ile/Jmn 71'7,'!,,fJI •6 
''!.if Jql.'!,tf,1mn,ul ,v,q::,mlnub 71 '!,,f,Luu,,f/r 

'!.Mt/1 fmpLL1u iJJ'f'l.d'mln u,hulnm,, I'm,, Jif'l'J'm,, fm'p,,m'!,ml"f 

G,f,Ji'l p Ju 'nqln11f m 17J'limL•qu, 'j d':u,qln, iJ,J'l'I,, t/8'"1 1lq !' ,tJq'!,J' 

s/,,,m11vJ. lm l',u,JvmLqu, l'j, 11niu,,,Jq 71 pulub 11'1 r1u11Gl 'ilpuilml,n. 

u,l,ulnm,, <i]l,,JuJJ'l 'puJl fmJu,J 11'1 1'1u11Gl nqln•11fw11 'Jl,.Ju,J,,,,J'I 

'6'11' ,f,,~11vd1 n/•my 1'1u11b 71 (pu,Jl fm.Ju'fl) puJfmpmltfl' 'ju,t/nJ7ln 

-n,,fl, 11'1 J11Urt,Gl iJ;,,'11' G,fJM,,ifG"I 1(11,fJqnmp 1,fFmil11mu,mnflm 171 

-lnil,1,7 puJ'l'!.u,ml') l"ll' 11mfd1uJ'ilmp ,{Jqmmln G11mJ,rr J11Upb;ul'm~ 

'puJl J11U11mp1 puilr,m11n/ ,J,JM,,4•Bn/ mf,,mln·m ilq,Jq '!.'I 1'1u11m:, 

(Si) S,fJ'l'I7lif'1111d1m,,t{,Gnf ,J,,m11vu ,filumn pul7'1GmJyJmt1 'l 

·ln,J7,, 

lmf71u,q:, 'j J11UpJmu,m,, ililtjmU1mn/Zn IJ11U-6 l .,,'!. 'j' fmpJq,,mmln 

iJJ,u,7/'ulqrf;lf'I 11m,,mJu,1l'll'j.uu,uq; -·ilib.1mq ~Bmmmnfl'fl 

,mJp ,fJ'f'!.Ul11lfl''l1iuwurf; il11wfd1uGql,:bm "" 
-F,ul fmpJ,s G,f J1LU,, ,fpqu,1nt/n u,tulu,, J11U11mGmd 1U il11mnu:, L7,'f 

rt,'! J11UfLqu,n itiJJuJ,u <J!/'jmpbmJ'rf;m,fb ,,,uu,m:, J11U11U1!' 11'1 11/''JU1 

-n't/n 11m,,m,,,,f-u,lno p,f~Ju11Z ,JJu 'mJp ,fJbm,,ml' «Jmql'ulqrf;qrt,» 

rt,q f'1UJupmb1Jm,, il,,m,rt,111d' ,fl,,f,,Jmn/,u,f, puilmln ,flmJ], ,rfl•'f'!.mln 

· rr,,flmvm ,filJmn' ~m'!,mpmp ,fJ'l'jp1u,f,1m7 'jm,,mJm7J1ul7rf;.q'I, 

1r1u,illnql, ,fJiq11m,fGrr1Ju,117G'!,u,, J'ilutf,, ,fblmt/; n,Jqln1nifl! 

71 <Jml'm:, ,f,JM£fhuf1ul v,tulu,, ,,mu,,flnn rJu,pm'!,1,ub 7u ,rr,il11,fnfm 

·ilnhul J11U'!,m1,, ,fl JmrllmLuJu,11il ilrqu,n,fn 1,mfpu, J,J7 'l'1uillnql, 

11fm pu11,jl '1'1 u,0,,fy. tf,m7m11m,,m],md· ilJ'l'!.1'1u,f,m7 ,f•n,tlnn.fYJ 

td1J1mf d1u,J q d'Jm U1 ,f J '111'11 uf-eJ1 up ifn '1'1 "'11,f t{ifn u:,m mul 

L.u 'j 811m pu I' q u, ni/ n 71 L·u 11~"lil mJJ, i/ l''I u, n-,f n i J'l up luJu il111uf-eJ1u p 

-,fn117m11i/' t/nhul fmpJG ,11il1,t,nlm 'm,lp ,fif111urNil~n 1u1q,f,m7 U'J' 

-1uB,11111tf,mfi111n1111 fm],!.i,Ju1JL,u puJ1ifU1n,f,n u,tful,u,, il,fl11pu,ubmu,9:,. 

,mr~m,mdn ''l. ·q t!, 
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7. '1-pwfif,.9 ,:bu,n q.wl,f_w'i.inJhu,pf! w'i.i1_wu,nLJ b'i., (0 'N'l'P), 

pw9nLJ '1nfiw41! b., 2nhln,f_ "'t fu9J,qwpnfihf!, tJ,f,UU[bpuJ,nfi JJ,­

t"'"-"'Jl'n,f_ (r_pni/) /us.H·fi hfi Ju,9finLJ IJJ;1_ lnLUw,J,nLfiu1 

25 

9-w~,,f_w•fin·Jbu,pf! JJ,w9'i.inLJ h'i., wnwrf,'i.i 'l''f"'JnLfinLP-Jw'i.if! ,:w­

J ,wU[wurwuJuwfit U..1'1 d-1.UJw'i.iwf[ !Jt"'P1.! /u,nu,np,i{_nLJ t, UJJ'i.i f[.urp­

q.w ,f_ n pn LJ b1fi 0-if, ,fpw z. w11f, rr,z /fJ.pq.UJIC/!f.UJfibh pft U[UI u, n,LJn,f_' u f/ f!'l­

pnLJ 1 'lq.UJJnL'i.inLP,JUJ'fi, UJ'U[UJ 2 'l'l"'Jntfin,LP-Jui'i.i ,:wJwU[UJtnUJu­

fuwh , npf,9 t:bu,n wfi1_wu,nd hfi q.w[,[wfin,Jbtnp[! (0 11f,pi.p)1 

8. /J.'i.i9wJ lnLJuJr· JU·n,i:P-JnL'i.if! tn,nl[n•ufihpn·,[ -,:w2,f_nLJ hfi J.-w/11 

P,Jipqurww'i.JJ, U\/,_ uurfinwqf, oq.fin1..P-J:UJJ.pt 

. -Rwfif, n:p fiMJ,blnJbm.pwqwfi npn2nul1fihpif! pw,[wqw'i.iwz.w,ft 

-C.2:r1-pJ,1n hfi J,f,w1fi 'f-PUU[hpu !f,UJ1'lfa ,ftnpp qnfi9bhu,pw9J,w'i.ibpf, 

tJhU[pn,J, UJU[UJ ,:bu,w'lntn',f_n,z 'l"LP f/.·nfi,9h'i.,u,p"IJJ'9J,wfi U[hu,p t Lfr­

LJ, UJJfi,U[ijruf,fi, np wJb·fiwqt.n',p,J' lnLu•wfi9f[w9Jwfi JwunLJ (u•Ufhf/-' 

tn[!p.j, f[wp-C.1.UlP/1 Jwu ), .Ni · 2 lnLUw!f,Jr.i.mpn,[ z.w1,f,b1nL d-wJwfi,wlj, 

lnt.JuUJ'.fi9qw9nLJf! qw'l}l,f, n•;_ U[UJqwu, pwfi ,J.1.U,/u {J-Jpqw'1Jf_urfif, 80-
- 7,0 u,n,f[nuf!t fJp-b ,Ni 2 ln,LUwffalm.p.f, ,:wJwp tnwurpwuf,urfi9nLJp 

60 1.nnqnuf,9 ,f,npp t, UJ'U[lU w&.,:,pwdbzu, t Pl/! Jhlj wfiq.wJ ILu 

finu,{'wgfihl, .pwfij, np UJJU 'l-bU[,pnLJ z.w11f,nd.fibpf, -C.2,nn;ifilJnLL-f!, 

~w,',,,ftwUJh~ uU[bf/,inpJ, hpqw:puqfrp 1nfrpni1P,n,J, finLJ,hU[bu frtLn,J t, 

75 

9. r/.hpf! php,f_w,1, q_n•Lbpf, ,:htn ftwmwpnd bfi fin,i1Lw1nf,U[ l._lU­

,f,nLJfi·bp, O\'ftnW.q.npJbtn,f_ J1niu l'n:cuw!j,J,;ltnl'bl'I!' 3 {q,wU[n•LJtn), · 4 

(hpff.hwq.ni1fi), 5 {f/.wfiwi), 6 (tJb,zfafi), 7 {fiwpfi2wq.nLJfi) I,_ 8 
{f[wpJf,p )1 

ll.,z1niuwf[ 5-n:iJ php,[wJ hfi "'Lfrphbpf, bpqwpnLfJJnififibpf!' 

t..m, npnfi.p ,:wJwU[wtnwufumhn1:J bfi "'J'I lnLUlJJ,!/,.j,•l"'ll'hpf, ln,uw­

/Jw1,f,wfi9,Jwfi q.npJwf[9,J, Jwpuf,Jndj,·fi, J,-uff. LI[, 20-.nd pbp,f_wd­
bfi UU[bqmpwJf,fi pfin,/Jwq.pbpf!t 

' 
I) 

u 
' 2 ! "' 

2-J.,.'i,nL2•tw,pL/'f, 416 
"-+-"J:•LJ• 456 

'I 1 

I 3 4 

-
.i-lrrt'i,UlfffL/'i, 500 
"·-t-t...,1 5i0 
6-,lr'li .. 580 
1-'i,a,('t,t_,, DL/f, 610 
8-ftu,rJJ,r 660 

) ) \j' \ \ Ji 
~, ~ ,ao m 611ut"l"-

1,4. !IJO. 

!iw,J,n,,Jfibpf! ,f_bf''l"'Sfib~n,9 ,:b,nn UUJ[".pfi wfi,2u11.rrn,J bfi, wph­

u,J,pntJ q.wl'f.wfinJh•ml'/!, ,f,11'/uwpqfeJ.p (16) tJfiniJ hfi O '1/tnnLJt 

,JO. !}w,,f,nLJfiibpf, ur.p,1-.J•n,Lfi"l!fr,hpf! q,,pwfi9n·LJ hfi ~htn"1.JUJ,J_ J.ikf, 
UJ'f_JnLUwqn,J. 

, .. , . . . . . . . 

1.1. /;fi,,_n·Lfiblm/ __ , np wfiq.nLJfi 'l"ln,,J fipwfin,[ w·fi,swJ l"'LUW­

,:n·uurbpf, p-n1;Lw9nLJ[! U[UJJJwfiw,[n[",f_w,1, . f J,J,w1•fi lnww9pJwJp, 

~•ur2,[nd h'i., 1nww9pJw'i., Jh~n,IJflfnLfi.[!' R=.100-I( ( tnlt'qnu&b­

['n,f_)t llu,w9,f_w,1, tn,[Jwtfihpf,9 f/.·w'l.Jnd hfi R=f ('A) q,pw!j,Jrff.f!t 

'l-p,wfi,J,9 ,:hmn ;,:w2,f_nLJ hfi. x-.jt wpdhpuhpp (11-lqhJJ,- ,:w,f_w-

11"'/'Jwfi Jbl w1J,pf, hpff.,wpnL/J1wfi IJJUtnfo-G.wfiwJf,fi 9nL9f,u)1 
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!lw,,f,hln,[_ w'b,,f,n,f,n/u qn'b9h'b111pui9J,wJj, · L. 'l'fruLJ/hpunLfJJw'b· 

,; bu, w'q_n 111,[_ b tfrl! q_n·IJ, ln LUUJ 9p•Jw'b fr'b 111b'b u fr•,[nLf} JnLfifi h Pl! U'LJ/'b qtnp /r 
UJ[j,pf, hpqnL hpqwpnL/JJnL'ii'iihpf, ('A.1 L. 'A.2) '1bl1//!nLJ, qwpht/r t qph[, 

lgR ,, - lgR,, 
X = ..;:;.........;;_--'"----- : 

lg,, - lg,, 

X-J, wpd.h/![! -':wz,[b.lnL t:.wJw,p ,[_hp9'bnLJ bfi R>--/r hpJrnL 

'U•ui<')Jwfrw1J,'b wp·dh.pHp[! • UIU(lhqtnpf, Jw'bit•Lzurqwq.nLJ''ii 111f,pnLJfl/1· 

-<w,Jwp' ').,, 1=415 dJ4, qwpJpj, ')wJwp' 'A.2=660 1ld4: · 

ITIJ.Ul,t,li'LbPt, U'N?,t>'L !l1J.4'Ubrti n rntnJttr(! 

Pw,,_J tuP,J, ,[_ ,;b u,•w·q_n 111 ',,'1.fib.pj, qml!Jfr-9 u 111 w9,[_ UJ ,t q,j, 1111iJ1f,,npJ.b -

pf, W{''1JnL'ii.pfih[ij,9 t:wiwfij, t, n'l' q•nrnfr'1 uf,u1nbJfibpnLJ 'N"ULJ/hpu 

!:J,w•'lj, Jwu'iif,ltHpf, '1fru,LJ/hpun~f1J'wfi wu1n.j,'&.w'bf, ,f,nnw9Jw'u, 

UJJu,f,fi.p'i/ Jwu'bf,q,f, JJ,1.f,'b i_wtf,ubpf, JUw9Jw'b ,;bm, fl-blbJf, ')w­

if.wuw{'Jw'b X 9ni9frtU! ,f,n•ppiu'bnd (t 
0qm wqnp6h[n ,[_ x-.f, q,w,JunLJ I! ,,J,u.UfhpunLf}JnLfi /rs, qwpb1J, t 

'J n mw ,[_ n pw l1/ bu n l'nz h l ·. '1ftu Uf'j, p,u !f,.lilqj, J unJ.'bj, q'b b pf, Jj,1.,/rfi i_lJJ•,f,­

ubp[! t uq. 21-nLJ pbp,[wb t ni_ J,b111w11.wqwfi w'iiqnLjfi 'l"lbpf, 

t:wJ w;p x=f(r) qwfuJ,u'b ww1!j,j,q[!t 

a 

• 
O , 

'l,q. 21 . 

ll1u ~nrw'l.tn,[ 'l,n"i,,,,J b'I, f..b-

. 111111qn111,[nq 'l."LP Ju,u"i,f,~'i.lirJ, JJ,­
p_f,'I, 1_w,f,ubrl!. tl\f~-n,f, U.ra,.,-;,,.,_ 
'lrn, p,..,'i, 111blflrtlLJ r.,,,.J,.,nn,nw­

~f, 'i,~wrwqr,[nLJ !; 'l."L/r u111wg­
J,,,'i, . ,1hfln'lf!, 'i.bfblnJburr,,.~w"i, 

t_wfJw'i, ult'l.pm,"i,J!/!. I,._ wtfuw-
111w"b,l!J, ~wrqf!., pbr,fnLJ l,'1, uwr­

,l!f, ufubJ w'li, wqJWLUw~"iilirf!' ~n­

r-'lhbre, f,'i,t"f.hu -;,.,,1,_ P"l"l' 

.· f..w2_,[wrf•,brl!.' 

,17, 

Uz}uwmw&.f 5. "i.w)1J1Jnn)1 dn1bltm1:au3)1G-:t,J1w\jg)1nG ljwqd)l nJ1n-
2n11tn 1muwgJ1dwG b11.wGwljn1[ 

ff/ n·l'j,J hp f, J n lb qni.L w J,f,·'b-·!f,{' wq9f,n 'ii q w'l J [! n p n•zh L nL ')urJ WJI 

.JJ11tt:pwdbz111 t npnz.wqj, .ltz,nn,[_ Ufnlf,,J hpJ! qn·111nf'wqw·1,J,'b fiu111·h9-

.Jwfi qwJ !f,pwq9f,nfi lnLd-Jw'b h11.wfiwqn,[_ pwdw'bhl wnwfiJ.f,fi 

1j,pwq9f,wfibpf,, npnzhl !f,pwq9f,wfibpf, .pwfi.wq[! L. Jf,1/!fi JnlhqnLLW-

1,Jr'b lt·zJ,n.e, UJUf W w J'1 b pqn L zw Pl! 111 i/_JWL'b h pf, J,fr!n9n ,[_ q w,,__J h L 

,pwzJuJwfi f,'b111bww1 I,. 'Ffr,!f,bph&9frwl qnp·bp[!• 

lizq_wb h11.w'bw·qn•,[_ !f,,pwq9j,rrfi qw•q_,Jf, npnznLJrf! hpq•UJ{'Wtnlh L. 

.wz.Juw1nw111wp Ufpn9bu ( (20-25 pw'b,[_npwqwb op)1 {nLUw9pJw<'b 

b11.w'bwqf, qj,{'wnJw'b• '1bUf.pnLJ /uf,utn qpG.w111,[_nLJ ( !f,pw·q9,J,nfi 

.ftw,q_Jf, npnzJiu'b dwJw'bwqwJfr1nsl! (4-5 dwJ), 

{nl.uw9{'JUJ'b h11.w'bwqj, '1h'Uf/!nLJ U/nlfrJbp,fr /uf,u111 -~nui!-LnL­

.)nLJ'Pl! 1nf,111p·nd hfi fiu111h9nL9fri_n,[_ (t:b11.n•,Lq, np[! lur,[_ Juwnfi,[_nLJ 

( [nL.tf,,zJ, t:h111, pwJ9 Ufnlf,Jbp[! zJ, lnLt>nLJ), Uu111b9n,L9·f,z.J, JnLpw­

,l!w'bunip p,u•df,'b·'b w,[blwsfihtf,u i_w,f,nLJ lt'b uf,•uu,bJf, Uf'l.lnn('nL­

PJn~'b[!i U...,u 'l'hUf'.pnLJ wrnw'biJ.J,'b !j,p,wq,9f,wfihpf, q·znw'j!w'bwq,'b·bpf,11 

~wJbJw111wqw'b ltifrfiht 1nf,111pJwfi dwJwfiwq 1..ur,f,,[_n11. Uf.lf_lnn['nL­

PJm'b'bbp[!, j,uq wJpn11.1 1.1/nlf,Jbpf, (LnLt>nLJflnLJ q111fi,[nq) qznw­

J!W'bwqJ,fi' q.ndwpwJf,fi U/·'1.tnnpnLflJnLfi[!t 

w. lOl-lrn1ts~'Lbrti 11111sr11usn1-1rc 

ff/nt,J,,Jhpf, Jw'bl' q111pw111•,[_w.t pwpw•q zbp111hpf! bfifJ-wp•qnd h'b 

-tpu111pwq-9f,w1,f, WJfil.1/Jruf, LnL.tf,tni/_, npj, Jb1 lnL<t,/_nLJ h'b Jfr~J'b 
juwn'bn'{''f'iibp[! ('bwJ,pj,tnfibpf, t:wJwp' w9b111nb, UUfp,J'tn)t luwn-

11nLprp'bbpf,9 JwtppblnL9 t:h111n Uf"LJ,,Jbp[! i_11pw9bnul b'b L. t:wJw- . 

UfUJtnwu/uwfi lnL<>-jr.;_ nLJ UfWtnpwutnnLJ 50 Jl 1 %-wfin9 ln,L.tnLJ/lt 

'>t,w'bj,9 t:b·11111 npnznd b'b LnL.tn,LJ1PJ, lt•nfi9,b'b111pw9·/rw'b' C1-[!, t:wz­

,qw.t 'f['UJJ'iihpn,[ 100 dt-f, t:wJwp, t:b1111L:Jwl pw'bwJ.,L.n,[_. 

cl= mid . 100, 
. m2 

nr1nh,z' m 1-I! LnLt>,[_n11. Ufnlf,Jbpf, ltzf,nfi t, 

m2-t1' ln,L.tnLJ/Jj, ltzf,,n,[!, 

d-'b' lnL.tnLJ'P/r 1nhuwqwpwp f(,z/rn[!t 



78 b. 'I,, llpUlttUUJlllli 

b{Jb inufnLJ/J-nul Jfinul bit <fbi/r qmnpbbp, W"{W LnLUnLJ/J[!, 

:/i/rimpnLJ bfi &nmf, Joli 1, Joli 2 q,wJ ,:wutnLq qmw,[b :fi/rLut['n,f_ h. npn.-­

znLJ :P/ri[ut{'Wutj, qnfi9blfimpw9j,w'it1 

lJ.J'1 'it·"{wutwftn-tl 1,wfu.opnj! lt•zn.q_wq bp,qnL pJnLl!ubpf, Jby_ ll!S­

'itnd b1, 3-5 dt inLUnLJfJ h. w'itwlfrmj,q l(lbtt,pn,f_ n:pnznLJ JnLpw-­

j!Wfi,unqrj, lt'z,fr,n..{! in•LUnLJ/J-n,f_, {nL~nLJfll! . utb.,,_,w,t.npniJ b'it w p ut•UJ­

J.,11mz-,1.npw9'itn'l "{W',:wpwfi1n1:J 40-50° y_bpJwumJ,r&.w'itf, Ii. 3,00 tltf 
u'it.11f,,ftf, UJUJ'it J'itw9np'1fWJf,'it b'itzJ,u·1, mwft : 'l-ninf"Zf,w.9n<J[! ut1unuf' 

t Jn·ut 1 dwJ, 

'/,pur'itf,9 ,:butn y_bp•J wumjt,bwfi[! ,: wu!f'itnLJ b'it JJ,fi ,;:_u 70-80° -f, ,. 

j,uft P J 'i, =100 d<l ufi11· u1w'it1 !lnpw9nLJ[! zwpn<'itw·qnd b'i, Jf, ,1'1.lu 

1.np.w9ifn'l 'it1nLfJj, qwJnL'it .pwzj, uutw9n•LU[!I 

{nLUnL1fJJ, ftz,n.w1f,fi ftn1t9·bfimpw9j,w'it, ,:w•z,f_wi)- JO() <lt lnLUnLJ­

/Jf, ,:w,Jwp, npnznLJ b'it ,:burh.JWL pw'itw&un,f_. 

npmb'l' m1-{! 11wmw•p1q pJnLf!u/r ft'lfrrn.1, t, 

m2-l'' pJnt..puj, lt·zJ,,"'I! in1.U,nL1fln,f_, 

ffia-[!' .pJn,Lj!uj, ft,ZJl'n.J! J.np Jfrw9nLqn,f_, 

d-'it' inLUn<J,f/j, mbuwftwpwp ftzf,n.{! ub'it1wftw1f,1'i, y_bpJwu-

ut,f,bw'itnLJ, np[! qwpn'l t f!'it11nw,,j_b,l in11u/rr1.,/r mbuwftwp•wp 4zinf,1t• 
t;w,f_wuwp1 

d-bif, ftn1fi9bfimp1w9J,wfi (Ca-.£!) 1,JnLzmJ npnz.,f_nLJ t Ca=C1-
-C2 {qpwJ'itbpn,f_' 100 dt-f, ,:wJwp)t 

d-b'f!, pw9wftw1nL/J-Jwfi 11b"li!"<J ,f_bpn,:f,uwL q.np,fo'J.nL/J-JnLfi[! ' 
i.Jr ft w mw p,f_ n,LJ 1 

:hf,impwut{! (dbLfr p·w9wqwJn'LfJJwfi 'fb"li!nLJ' [nLUnLJ/11!) ,:w­

Jw"{wutwu1/uw'it LnLu.fri.n,f_ (p_.f1LU1'1P4·,f_wu pb'itrqnin,f_) fmupwqlfi,nLJ bfr 

0,005-0,02 qj100 dt uw,:Jw,'i,1,bpnLJ: 

p. !!U.4>11'U.t. {!t.lt-ll8-111! 

{nLum9["Jw'i, J.Ul'<{,nLJfibpp ,:wJwp ,:w,f_w·pnLJ b'it utnL{"p,/r11/r- ·­

Jbmpwqw'i, uwpj ,:wJwtl.w11t 1,.4. 22-j, , nputb'l.' 

.10 

'1-YMT-2r2 Jnmnp (uuJ,"lj, uw,n.h9 Jw'it ,:wJwp ), 

-2--i.p,w'{"J..p hfi'2_Jw'i, u'it11faft',w1fr,'i, [WJ"{' HrAP-2, 
3-qn'itrpbr'i,,u,n'f'WJ/ii'it nu"{'itJwq (iJ,fi1rtur), 

-4-tnLUWJj,fi :fi/rimp (qw"{n<Jm), 

· 5 - lt-1 n [' TJ,f, w:f,{'1W:lfJ UJ 1 

79 

6-ftJnL,f_bm, fJnpwu urr,f_' y_bp,Jur1f,1'i, hwn.urlf'UJ·/J'itbpf, w_w'it­
. J ,u,1, ,:.,u:J UJ f' ., 

'l Ii. 8-,,:wpfJ-,qnLlfW',:bn. 4·1m,/;,bm'itbp 15 Ii. 30 dt mwpnpL-
.P1wJp, 

9~A<l>H uibib'itw1J,'it :fin·mmtibJb'i.Jrm, 

10-ut n Lppf,'it w 1/r'it /u wn:fi Pl' ,UAr-1 ti b f[ut pwJ nm npn,f_, 

11-Jjrq,pnPfnLpbm, 

12-J,uqfrj,uw-, fcb4utf"Ul4•w1, t;w1hiw,f_np 'l"'l,f_w·finJ,bmp' J()-9A 
,. q,q.w Jn1J'it n 1:fl J wJ p, 

13 -,p w{'Apw 9,'im'l. J bifu wfii f,4J 1 

llhfi1wqw1J,fi y_hpJwumj,hwfin<J ,:bmwqnm,f_n'l [ffLUnLJfJf, npn­

_J_wqf, uw,f_wl (ftJnL,f_bmf, m,wpn'lnL/JJw'it Jnm qbuf, i.w,f,n,f_) is'itnLJ b'it 



80 

qJnu/_bu,f, (8) Jb1. u. urb,'lun/_npnLJ u,n"f',pfi'l-JrJbu,pj, t;wJul'l.l(U/'lnW'u­

/uw'ir p'irf, Jhp_t 

'-tJntq_hu,J, Jbp_ e'irq'J.JniJ bfi 'iruinh9ni9J,i.n,/_ ts,/_wJ tlJ,41rnp1ni­

pbinf, (11) JWJf'f! u. innippf,'irwJf,'ir fuwn.'irJ,i.e (10 ), 
ouu,bsnisJ,i.J, 1nipwpw'irun',f' ,pw·J'irf, (0,25 qwJ 0,."i iit) w,/_li­

lw9ndJ,9 1-2 pn·ll(b t;,bin·n 'ir2niJ b'ir q.wz,/_w'irnJbinpf, 9ni9JnLUipf!' 

owf,pf,ur'irbpf, t;wJwp npll(bu 'iruu,b91nL9f,z_ oq.lli'W''l-npJnLJ bfi Jbp-w­

'irn·t ( ll(tt,LJ,,/_f,'irf,,l/!'J.np,f, ·~f,· '1-bllf.pn•tJ' {lJw'ir,,.L}t 

'l-wt,/_w'irntlhu,,pf, 9ni9Jni'ir[Jf, w&Jw'ir ll(wt:f,9 u,,/_JWt'irhp[! q.[!~ 

pw'ir9,/_niJ H W'J.Jnwwq 6-·niJt SJ,inpniJe 'fW'7-wpb9'irm,J h'ir, bpp 

'1-wl'f_w'irnJhu,,pJ, 9nt9J1nL'ir'[J[! '7-Wtr'irniJ { t;wuu,wu,ni'ir q•wtl uquni:l 

t ifrnnw'irwu 

lJ.qJllLUW~ 6 

'fl.,(/,l"'IJ~ 
'f,u111/,qnL9J,1- 'l,, .. i,J..,- ,,..., ,,t ·- y-,,l4ft.•'-t•J/t~ 

ya,,) 1.e:•- 'r,nJluarJ, ~2P"-t!' M-1!.• 
.,./,,nL- [" L.)J, 1 'r,nJl,.,.rJ, 

P/"u~u,1, rk-r1 '•2,(,(,.,) MM ,/1J, ,),u-
~IU('-p/,pnL- 11•L9- W- lgM=K1-flJnL'l,f!_ .lnL'L,l!f!_ fl"Lfl- fk-fo 

-1-ie (a) (r) 
JnL.,,j!f!. -K2 -l1a 

.Ci-••/ (f 1) p•A•alu,{ 

2 3 /J 6 '1 

q. S'lSILltbrt• U'tlLtiOMJ'C b'l ').f'lUtt,lt\,bf'ti lt1l9.trOMJ'C 

lJ.'lJntuwqJr &2,/_w,} UJnL'irwf['ir,hpniJ f1-(! q.wl,/_w'irnJhu,pf, f,pw­

q,w'ir 9nt9Jn,wp.L {, hpp t;wz,/_J, t wn'ir,/_wJ 'irnupw·9nde' 

r =r V11+1 
1 

Vn ' 

npini'l' V n+J ~[! uj,uinhJf, q.niJwpwJf,'ir Jw,/_wl'ir { :_wq,J,w'ir ll(W-· 
t;f,'ir, 

V n~f!' uf,•uinhJ,f, q.niJwpwJf,'ir Jw,/_wll! 'irwfunp'l- :_wq,Jw'ir ll(W­

t;f,'ir, 

W-'ir' inf,inpJw'ir ll(Wt;f,'ir llfnlf,Jbpf, ,,_Jmu.u q_n[f, :_,/_bpwJ,/_w~ 

8} 

q,i,n.w1J,'ir pwdf,'ire, np,[! t;w2,/_niJ H '1-W[,,/_w.'irnJbu,pf, t;wJW1l(WU1WU­

fuw'ir 9ni9Jni'irp'irh'f'fi8· 

r1c-r1 , W = ..._;;...--'-, npurJ.'l 
fk-fo 

fo-'ir q.w[,/_w''irn,Jhu,,pf, WJ'ir f,,pwqw'ir 9ni9Jnt'irp'ir {, np[! t;wJw-

ll(Wtnwu/uw'irntJ { ll('J.Lnnpnt/JJw'ir wn.wp_w9Jw'ir ll(Wt;f,'ir (9ni9-

Jni'irpf, w&f, uqfr,qJp:[! ), 

f k-,'ir' q.wl'[w'irnJhu,pf, WJ'ir ,f,pwqw'ir 9ni9Jn1L'ir[JJ!, np[! t;wJw-

1l(W'U1WU'tfuw'ir'nt,I { inf,inpJ w'ir ,/_ hp1.Jr.L ( 9ni9Jn•i'irpJ, t;wuu,wu,nih 

J'irwll!}t 

ro , rl ,. I\ wp•db.p'irhpJ! ,/_hp9,,/_niJ .h'ir W'[Jntuwqj,91 

U.1t1nww.q1nd a-,J, Jn'l;["W[Jw·'ir•J_Jnip wp,dbpJ, t;,w ,J ,wp JgM=K1-
-K2lga t;w,/_wuwp1Jw'ir oq.1,,nif11wJ;p 1 q.in'irnd b'ir JnthllnLfl'lrJf,k 

qzn.f, (M) wpdbl/,/! u. qw,n.n"!JnLJ W=F(M) qw,fuJw'ir q,pw•!f>He (f,'ir­

u,b1q.pwl qnpJ!)t 

Uurw9,/_,w,} J,'irinbq.pwl qn.pj, ,[pw Jn1b•qn1;lwJ,j,,'ir qi1.,n.f, t;w,l_wuLUf" 

Jfotutlfwuthpf, t;wJwp 'ir12lf:.niJ b'ir W-15 qbin, np.f,9 t;binn, npn-

2bln·,/_ qhinbpf, Jn'L{'W[JW'irlJn'Lf' q_nLJtq.f, t;wJwp o,f'\'1-/r·'irwu,'ir/:;pf, inwp-

6. W 
pbpn4h,ni'ir:[! (!!W), qin'irniJ b'i., - t;wpwpbpnif1Jnrl'ir,J!t 'l-pw'irf,9· 

A.Vl. 
t;hinn q,u,n.ni9niJ h'ir p·w2JuJw:'ir ?f,i!f,h["b''ir9J,wl qnf'{!, WJuf,'ir[J&" 

AW =F(M) qw,fuJw'ir q.pw!f,J,,q:[!t O,p'7-p'irwin.Hpf, wn.w'ir9[Jf,'ir inb-
6.M 

AW 
'J.Wf'J,[lniJ b'ir - , f,uq w1pu9f,u'irhpf, wn.w'ir•9pf,'ir' M-f, t;wJWll(W-

6.M 
inwu,fuw'ir J},,,t_fa'ir wrrcJ.b/Jl" 

1 Uw'brw Jwu'bnLP/nL"l,'1,bl'I!. ,./,'u .HayqHo-TeXHHqecKHil c6opHHK ColJ. 

M1rn. Apw. CCP•, N'2 1, cepH!! XHMH!I H x1-1w. texHonorn11, 1961. 

6-1370 . 



llp11w1t JwpJf,1,[! Jw1tpw1rn<J t, UJJ1rpw1t Jb.twfrn<J { 1,pw [!1t11-­

t:w1tn LP, f,1t!l_U[ b,u 1,w.u. m bu Ill ft w,pwp J w·ft hp bu[!' 

s - 2- - ~ 
0

- V - V ' (1) 

~""' S - -2.. - _E§_ o- - (lwJ 
m m 

npu,h'l' S
0

-1, mbuwft,w,pwp Jw,q;hpbu1, { ('1,},uU[h,pu ,!f,w1q_,f, Jwu-

1,J,1~1,hpj, J,j,w,f_np .twi/_wif,1, ftwJ JwuuwJfr,1, l!1,ft1,n'l Jwft,bl'buf!), 

~S
1
=S-I!' 11-J,,uU[bl[',u,f_w,t Jwu11r:J,ft11,1bp.jr [!1tirpt:w1rn<p Jwft,bp,bu[!, 

V-1r' 11-fru'Uf,bpuif.n'l 1r.Jn·</JJ, .twt/_ww, m-l!' Jwuuw1t: 
,U'b,t u,buwqwpwp Jwftbpbu n,H9-n'l 1tin,<f1'ihpf, zwp[!:f,,1, hf., 

U[ w•urftw1tnLJ ftnin J,11- 11</ru·U['bpu ufi;u u, b J1,bp[!, unWU[ M.,,q_j, w'il b p [!, 

l;11.fnq,u,J,w1tibpf!, f,fitt.U[bu 1,wu. .twftnu,ftb1, Jw,:rJJ,1,1,bp[!t 

lfw·fthph·uj,1, CfU1'1,,,f_n'l w·urnJ1thp1, n< Jn·tbft1ntt1tbp[! f,pb1t9 {.1rbp­

q.bu,f,,ft ,[f,IG.wftni/_ mwpipbpi/_n<J b,1, .twi/_wln'LI/; q.m1tt/_n,,:_1rbpj,91 :hw­

q_j, 1, b p u1n <J b'l1w,t UJ u, n·J1, h p1, n< J n L'bft n <L1, hp[! t; wt/_w u UJ['llll_'-"''P Zf!{'­

£U1 U[U1 mi/_ w.t L,frHtni/_ j,phfl9 ftJwfl•flbpni/_, J.q.n<J u. a,rpi/_n1,J bf., Jj,w-

1,Jw1, n<dbpni/_ lllJflU[bu, np 1tpw1t9 t:wJwq_np[! t:wi/_wuwpi/_n<J { 

'l!l'n J/tt ff/ wmf(,bp[! UIJl { J wftb,p,bun,LJ t lf wf[h.phuf, J nl bftn1.,l1,bp[!, JJ, 

ftn'LJf,9, J.q.i/_n<J bf., f,pb1,9 1,Jw1,1,bpf, Juf,u, !f,wq_f,, J,uft UJnLU ftn'l­

J j,9' Z,P'l.lllU[ wu, n 'l n l. Juj,,m J J,iwtf.w Jl'j, Jntb,ftn <t1r·b pf, ftn'lJ j,9, n p /1 
t:hm1u.w1tpni/_ n1Jdhpp t:w•Jw.q_,n'['[! t:1w,[w·uwp ~{ q_pn1f, u. n<'l'lt/..w.t t 
fuJ,;m !f,wq_J, .Hpu[!t 

llJ•uU[f,uni/_, !f,w1q_,hpj,· pwdwi'i,Jw.1, Jwftbpbuj,1t 11-wuwi/_npi/_wJ· 

Jinthft,nLl1,,bp1, j,,ph1t9 n'l_ ftnJIU(h1tu,fi.w.t nLdbpj, t:wzr/),1, ftn<1rb1rw'Ir 

wq_wu, {1,hpqij,wJj, npnz Ufwzwp, np[! ftnti/_n<J t wqwm dw:~hrhuw-

U'm~brbu,wJJili l,rl.ntJp,libr l,. wqunrp9J.,.w 

lP& t&hrqpw: PwpJ.pw11-J,uU[bpu ftnlnfr'l:. u1J,uu,hJHp[!, n<1rh1rwlni/. 

Jb,t u,buwftwpwp Jwftbpbu, n<f.thf., u. wq_wu, {1,hpq.f,wJj, Jh,t U['Ul­

zwpt u,,,_ t1tb~q.f,w11, ft.wpblfr t p'impnzbl ,npU[hU wzfuwu,U/1,.f!, np'il· 

wHpwdh,zur { ftwmw,phL Jhft Jf,wi/_np 1tnp Jwfth,phu u,mh'l.tbt,n< 

t:111Jwp ,u. 1.w,f,,i/_nd t trq/utl'2 ftwJ q.pli./utI-ni/_t 

Uq_wu, JwftbpbuoUJJ1f,1, 1{1tb.p1qf,wi,f, .fS JHn</JJnL1r[! ftw.ph1f, 

{ wp:nw1t:wimbi t:bmu.jwl t:wpw1p•bpn1</1J,U1J\p. 

(2) 

np,mh,z' S-[! ,pw·dw1,Jw,1, Jwfthphu1, ,t, 

er-1t' Jftwi/_n.p Jw·ftbphuj, wq_wm f1,hp·rpf,w1, ( J wft,hpbuw Jf,1, 

mhuwftwpwp wrq_wm {1,bl''l':P'Ul1, ): 

1.w J wJ.wi1t fJbpJ '!''I-fr 1, wu,f,ftw Jj, bpft;p n l''1 uft!q_ipn ~1,/!Jr, .';.fou '!!}­
JI! ftwJ,n<fr .t:w,[wuwpwft:z,nnt/JJw1, Jhi t qu,1,i/_nrJ UJ'J,1, 'fhU[.pinLU,. 

hpip 1tpw urq_wm tfihpq.j,w1t u,i/_Jllll /Jbp,Jn''ffr1,wJJ,ftwftw1, U[lllJJw1t-

1,bpj, t:wJwp uu,w1,n<U { t:1,wpwi/_np ,f,n,f!,p wpdh.f! (wq_uru, {1,hp­

q.j,wJJ, Jj,,1,J,JnLJfr uft1q_1pn<1r.p): 

'>f,.uU[hpu mj,umhJ11,hpn<zf w•q_wu, {1,b{'qf,wJj, j,,1,,f!,1,wftwJ 1,,f_w-

qtn LJ [! j,,pwft w 1, w1rn<J t b pft n L -G.w1t w U[lll p,t:ni/_' 

w) Jwfth-1tbu.J, (SJ ,f,n.f!pw9Jw1t Jjr,,1n9n1i/_ u. 

p} Jwft,hphuw1J,fl lwl'Jw1, (er) J,'2,h9Jw1, J,f,1in9nr/_t 

l/ nin J,11 ,,f u U[ b p,u n1L/JJUl1, UJ'U U1 f,rG.,w•1,'nuf' n pu,h'l JJ,,r!f,Ullq_ Ill Jf,ii 

pwdiw'i,Jw1, Jw,ftbpbiu:l!' S 1,2-f!, t:wu1tntJ t {,p pwpJ.p wpdb.f!f,1t,. 

npj, t:hu, ilif,w·uj,1, w-G.n1tJ { 1,wiu. 1,pw utq_w,u, Jwftbplwwi,f,1, t•1tbp­

Cfpw1t, uft'uu,hJ[! 11-w111rnLU t w1t•ftw1n1J1tt 1.wJw•awJ'i, ,[h,p[! f!'hpi/_wu 

uqi~pnL'il,f!f,, UJJtfU[puJ, ufru,u,bJ1, ,f,1,1.p1twphputtpwp ftwJnt1tw1tnLU { j,· 

t:wzj,,f_ q.n<JwpwJj,fl Jwqbpbuj, (S 1, 2) ,pn.f!pw9,Jwfl: U.1u '1-hUf.pn<J 

,f,n,[!,p Jwu1tf,,ft11,hp[! J'j,,w1tw'ln,,f_ f,,pwp, wnwiw911rn<J hf., wi/_ltf:fr fun­

znp Jwu1tf,ft1tbp, npj, t:hu,u.w1t/!ni/. u. ,f,n.pp.w1rn<J t S,,2-{!t lfw.f!n<p 

t:b,'l,nLft1rhpj, 11-hU[.pnd Jw·ftbpbu1, p1r'.p1twphp·w1pw,[1 ,f,innw1tntJ t 

1rpw ~hf, ,f,;n1,f,nfu,Jw1, ~wz,[J,1, ( Jh!' UUIUWJ.p 'f1,,,,_wJJu. 11-Ulln1twlnL 

t: h u-1,u.w1t.p•ml): 

U1q_1wu, {,1,h,p'f/twi.J, 1,i/_U11tpfw11, J_Jn>LU ~w1tutU[,Ulpt:[! Jw,ftbphuj, 

:nhuw•ftwpwp utiq_wu, {1,hpqiJ,wiJ,-' er-if, (JwfthphuUJ'Jfr1, lwpJw1t) 

ft:2.hgnd1, {t '>w j,pw'ftw1t1w1rnLJ t f, t:wzj,,f_ 1t,pw, np ln<.tfr,iJ, (,y,J,} 
1,ft,w:nJwJip wif.hLJt ,f,n/!l' U[nLJlllpn</J.rn<1r nt1th91n'l P"''l"'11-P"'Jwu,f,, 



-'IJ'llrml' 1Jml'1Jmpmd ,fJqbm</; "J,u,l'l'Ilr'Iil •ilJ!f'Ibu,lr'llur lif<J;,,fu uFnr 

'7'uvmy.,U1mln ,ul,m1Jlf'I1U 1Jl,uf£f:1.ur1b,mlr 1r:,fdll1lfl'4n 7,u ,fin,flnl,fYI 

t(J'l.11ri,fG 71 JMmf/iLl 1Jmlrm'IfmJlmnf'fm •Jq1Jlm
1
'r 

-,film"' 1J,mlJ.m1Jmliuo 1Jm~m1mb rm,lr iH') ,JmJ1iu1lnm 'OH') 'HS 
,iHN 'HO 'HOOD ,JmFluJn 'lr1mi1Jiif1Jio) Jq,&l'n/ Jm,F~ulnm ,'If! 
71 JmFlu,ln ,'11!/ 1!'11'!1JU1li mlrrum 1 ifll1qln lrm1Jml'mpm,{11' llfl' 11J',bmlr 

,fhulr·'l'J.up ,'Iil1J1ifnFm •lqM-b 'I'Mif'7 '1I,uf£f,u'l',bmlt lr,/!JU19J'ifnm 'Im'! 

-q1!,1u 1 i1U1qln iJ!Jq'Il.,ulrql,ul' ,fJuJ,uF'I ],,fll11rm 'I'IJiunqJqlrml' Ju 

'llfiJr ll1 'I'I GF,u.G i1Jq1J1J1UF £11,uU1.U bmll1q:, ],if £Im l'bmd f m ],JmU1m t, 

-:('\'OJl) Jqi>hur!J 
]tqm~m 1.JqJUilqJq~mp 'I'I 1'1u],7u1r 'ill',uJml 'IifFmnqJqlrml' ,f7,ff­

--.u1 1J,'f J'1U1JGql,f ''Iifnq,Jqlrml' 1!,ml''Jmp,md ,fJqb1m1; ],ulq],d'Jumlim 

i!'IuJu •i1Jq'£f1uF1J 'I''fl t(t 1JWF£11uf'II' 'ImlrmJu nqln'1!,F1U1J ''I-D Jlrr 
-,uf£f,u]r,fll11rm 1JifFmnqJqlrmJ1 1'1uillnqrL Mm) m,fGrMunum 'I'mlrmJ'lr 

i/Jtj11Jhu11rq1,ul' ifdwf1J fmpf1UJ t 1'1u],JmU1mlr 'IifnqJqlrml' 1Jm1'1Jmp 
. Jp 
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,mfr,q Ii. .wi"'n,J ,wim;J,,4 wnwt:1iwJf,1,, bp·q,pnprpwJfti1, "L bpf'"l''F"'J/r!i w­

.Jf,1,1,bpf, ,wrzbl'l!' {RNH2]x Ii. wpnJwmf,q wJf,1,1,bp' { ArNH2}x, 
f,1i,.U[bu 1,w,li. t;bmbpn9ft4L/t'~ W'{_nmf, wmnJ U[Wpnt1twqnq wJf,1,1,bpfr 

"''lbre' r Cl8HJ7 NH. OJ+ CJ-, 

· 3) U.d~ntJtmwJltr, lfU.'i,-bp, np,n'iip nL1,b1, bpq•nL !pnLfi.q9J,n'iiw1 

ju.J)pb p, 'W'w1t9J,,o J bq1, nL1i f, p,P,fw Jj,,1,, J, u q J 1n LU[!' -:t,,J1,,w Jj,'ii p[!­

b n:LJ,P, "'l'fr'1tw~, qwpip•O.[!ulfrl'wj;f,b I,._ wJf,1iwJj,1i fu,Jipbpt '4wfu,/_wJ 

J,fr1w,/_wJ,pf, PH-f,9, w:J ,!f,~LJrm1tb,pf! ~wpnq b1, nL'iib1,wl fr1t'i_U[hu 

w1tf,n1twq,mJ,,/_, WJ'1,Ufbu l;i qwmf,n1twqurf,,/_ -:wmqn1ePJn1,1,1ibpt 

4) Oz ~nG.nqbG. [flJ.'i,-bp, npn1,l,/J ,pwuwqwp,q,/_nd b1, JnibqnL[j, 

~,J,,wn!f,~p Jwuif, Ii. .,:/t'W'n'!/>./ri opufo,l;f1frlb1twif,1i fuJp.J, qw'Uf/r P'1,'nLJ­

pn,/_, opf,1twq, opu,f,11;,Pfatb,1,w9,fwJ -&.wpUfwfJpnL1thp' RCOO(CH?­
.GH20J 

11 
H ( pwp''I- bpbpwJf,1, q,wU[). opufr,l;{JfrLb1tw9,/_wJ -&.wpU[w­

.Jf,1, u Ufppm1ibp' RO(CH2,CH20) n H ( Uf'"'l''l bpbpwJf,1i qwU/), op.:. 

uf,,l;pfaL,b1iw9,,/_wJ wift-/rv_r!f,b1inl1tbp' RArO(CH2.CH20J H, zw,trdnt'ii 
. n 

'/_,pwJLtf,, w•JJ,'ii1tb.pf,,, wJfr'l-1,bpf,, JbpqwU[mm1t1ibpf, Ii. w11_1ip --:bm 

,opuf,l;{Jf,ib1tw9,/_ w~ "{f'n'l-nLqm1ibpt 
I . 

t/,bpn-:ifruwl p,f,df,wqw1, pw1twtl.,li.bpnLJ R-{! bpqwp wJfuwp_'(tw~-

1,wiq w i1, nJ_w,,_f,,q wl1t ,I; ( uni/en pwpwp C 12-C 18), Ar-[!' ipb,1,,'lnl·"' Jfa1, 

oqwq[!, n-p' opuf,l;Pfttb1iwJf,1, fuJpbpf, Jf,p_f,1, /J:f,,/_f! ni_ J,n1tw9,/_wJ 

,lfU.~-bpf, Jnth4niinLJ, X-[!' w1topgwfiwqwL w1tf,n1il!(CJ-, Br-/• "'JL<;,), 

flw,f,bin,/_ Jwqbpbunpb'ii w·qmf,,/_ 1iJnLP/r lnLJnLJPHpf, Jwqbpb­

,uwJ,J,1, .lm;pmJ1tbpf! npbJI; 'l.b,pJwumf,AUJ'ii,f, mwq Ii. qw·'lJbln,/_ Jwqb-
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ph u'UJ JJ,l, cw p,nLJ -IJ,n'ii9 bf, 111p w91f,·w' O' = F(C) IJn pwq.f,.t[! ( J UJ IJ1h ph­

u w1J,'ii lwpJw'ii f,q_n/Jbp,J[! ), qwph[J, t, oq.111,f_ htni/. CJ.f,ip,u,f, pw'iiw­

M.1.J,s (3 ), t;wz,f_bl Jwqbpbunp•b'ii wq111f,,,f_ 'iiJnL/Jf, ,lw,IJbpbuwJ'f,,'ii 

w,f_h·LsnLq[!' f-'ii, JffL[IUl'.[J'Ul'b')_JffL[' qn1'ii·9,b'ii111pw9J,w1f, t;w·Jwpt llL'iih­

'iiwln,f_ f-J, wpdb.p'iihp[!, qwnnL9nLJ b'ii f=F(C) qn,pwC(ip'.t[!, WJ-

uf,'ii.[J'ii' UJ'1un.ptp9J,wi.J, Jr,qnfJbpJ[!t · 
f-f, 1>wz,,f_nuJ[! qwpb1.iJ, t qw111wph[ bpf/nL h'J.'Ul'ii•wlJ,n,f_' q,pur!fof,­

qw·qw'ii IL 1:wz,[wif,'ii, 
70 

\ 

I~ l ..., \ 
1 

F 

' 

l~ 
-, 

11 - -
E 

35 

A 
r\ ~, 

-~ 
..... L\11 
,o 11\. 
I 

I I ""-I 

I 
I ' ....... i--.. -

I I \ 

t"c-1'2 
,I'. 

-t-L•­

1. q.rw!pp¼,m¼w1&. bqw&.w¼.­
<Pnpc.f,9 UUJU/9,f_,u,} Ul[''fJffLU,.p'iJbpf, 

r..[,,f.,,'it ,[p.u iJ"''lJ,,uf l,'it·o=F(C)-f, 
f,qnfilbrJ·e, ll"i"' u,puyf,u'itbr,fr· 

,unw1,9,ef, ,fr.u ,fbp9bnLJ' b'i, ,/u,­

IJbpbunpbb u,lt,urf,,[ bl"' [d{r bplt,nL 

IJu,J'w !"'fiw'u lt,nb_gb'itur 1'"'9 f,ou'itbp' " 

C
1 

IL C
2

, IL WJ'f qhurbpf,9 pu,pA-

['"'9'itnuf ""1.'l.'"t:,'"!"'9 Jf,'u}_IL lt,n­
('''"lJf, '.bur t:,,.,,,,,[ku!' ~.,,,J,.,'ir 
IJburbp[! i,zw'itwqnLJ' b'it A IL B. 

('iilJ. 24 ), Cu111 "'J'1 uf/'Ulpf,' 

AC1 = "1' 

BC2 = 0 2: 

l,~. 24. lfw~bp/,.uwJfrlt 1wpJwf, f,qnpbpu/1 
Gfi/b B 't.burf,9 mw'itnLJ' bi,. 

wpu9f,u'itbpf, umw'it9,ef,'it qm.,,.wt:.bre 

IL zwpnL'iiw·IJnLJ UJJ'ii Jf,'iil'.IL op11J,'iiw111'iibpf, ,unw'ii9..pJ, 11:b111 '>w111,f_hw,. 

UIUfUJ t:wJw•J.UJJ'ii qwnnLJ9f,' 

DB = C~ - C1 . c.C, 
AD= AC1 - BC2=01 - "2=- (02 - o1) = - t:,o: 

lff,w9'iiblni/.. A IL B qburbp[! nL'J.P'lni/.., u111,w'iinLJ b'ii ABO nL'J.~ 

'l"''iif/JnL'ii bnw'iif/JnL'ii[!, npf, t2bpf, '>wpwpbpnL/JJnL'ii[! -<:w,f_wuwp f'' 

AD ta 
, tg ABO=--=--: 

D8 t~ 

bpb C2 qn'ii9b'ii111pw9f,w'ii /J'n'l.'iinLJ b'ii '>UJJUJUJUJ'IL'ii IL '>b111qJ'>b­

mh JU·w9'iinLJ C1 qn'ii9h'ii111pw9J,w'ii, UJUfUI ~C-'ii uqunLJ t 'i11/_w-
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"tbl, Jn,111b'iiwl.ni/. 0-f,, IJJ,w,Jw•Jw•'iiwq ,f,n:J,.lil[nd t 'iiuilL ~o-'ii, J,,u.lJ 

A IJ·b 111[! Jn111b•'iind ,t w'ii,zwpd B l/b•111,f,'ii1 A ,qb111,J, 1nb'lw'2.wl'1Jfr -:bur 

JJ,w•uf,'ii '>UJU1ff'IJ{! uqunLJ t UfU1U1i/_bl B IJb·111fr znLp'P.f!, np,f, 1>h111b­

,f_w•'ii,1!n,/_ ,f,nju,/_nd t 'iiwlL ABD w'iilJ1•n.L'iiJ!t A qh111J! f,p uw1'>':Jw'iiw­

rf,'ii ,fj,'l.w•iJ'!iLJ '>UJJf!'iiiJ'iinLJ t B qb'ur,f, 1t:h1111 ll.n Uf•UI'>f,'ii AB '>UJ­

U1ff'J.lf! 11w,n'iinuf t FB znzw1,f,,n'l B qb111J, t;wJwp IL ABD w'iiiJin•L'ii,'ii 

{L ,f,nju:,/_nLJ t FBE w'ii,IJ1w'ii1 ll.1u"lfrun,/_, hpp ~C-'ii d.q.111nuJ t qpn­

J/r, lJ wp h LP' t ,q,p hJ., np' 

llm [- ~]=- da FE z .lC _o tC de =tgFBE= --=-• 
BE c1 

-11r111b9.' Z == FE : 

C2-[! ,f,nfa.twp,Jr"'iib,Lni/. C-n,/_ .IL npnzbLnrf. Z-[!, UUJ'UJ'bmJ __ b'ii'_ 

dcr 
Z=-C-, 

de 
Z-f, wp,Jhp'f! 111h11:w11ph~n,/_ ~3) pw'iiw1t!J.f,.,,J, Jh2, qwphlfi t q.111'iih[' 

r =~. _£=-'-. 10- 1 • ..!:_ = 1.21. 10·-e. z (6) 
R T 8,31 . T T' 

,np111b'l R=8,31 . 107 ~rq/dnt-,wu111f,"Aw'iif,, 

l.w,/_wuwpnd 6-f,9 b["'ILnLJ t, np q.J1U1!f,J,,IJw·IJw'ii bl[w'iiw·qn·,/_ 

•"''1unpp9f,w1f, Jb.JmfJJnL'ii[! npnzbLnL '>.wJwp pw,/_wqw'ii t Jwqbpb­

UUJJ,f,'ii [UlpJw'ii J,1q_n/JbpJf, qnpur.q.J,f, U1Ulf"pbp qb,u,bpf,'ii UJUJ'iibl zn-

2UJ1,f,,fl''J., ntp:nzb.L Z-[!, Ul'J'ii ur,bi'l}UJl'l{'bl 6-p11 ,;,UJl,/_wu,w•p,Jwi'ii J.b2 h. 

':wz,/_b'l f -'ii, 
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v2wfi•wftniJ b,fi <wJhtnL "'J'1 'ff,,['{![! (AB nutJ,qn,f_} b. UILllUJfinL,! 

finpJwl/r nLql[nLPJnLfi(!t IJ.J'f nLqq/rfi Q ftb111nLJ 111wpw,) nLql[w<w­

J"'Ol! j,pbifiJ,o f.,bl'ftw1w9fin,J t fi,21fw,) Q fth111/r 2n1zw:,f,nq[!t '1uftw­
Ufi,u, hp,p PQR ,f[npw'if,)l! ft111pu,,,f_w,).p,fihp· i_nLf.t/r, WUfW AB nHIJ!,f/;[! 

( '<w 1b1J,,u) Jr111pnLJ t ftnpw·q,/rd-J! nuIJuz w•fif[1wfi 111wft, .pwfi,/r np 

l'n,LJufa wfi,f[Jwf., b. wfiww'fwp«lJwf., wfif[i,nLfif.,hl'/r <wi[wuwp t/r'fi•h­

[nL '1hUfpnLJ, ftJ,9 wfif[JnLfi(! nLqj,q ,t, 
2. lwzt\;WiJ}it'. bl\:1111t'.,wti.-4>npd•nt/. npnznLJ bf., Jrnfi9b'ii·111pw9f,w ­

fihp/r Jn',{'tu[!,W'filJjnL(' q_nLJ'fP 111wprp,bpnL[,}Jwfi[!' !1C-t,·fi <wJtu'Ll(tu­

u,wufuwfinq uwftbpbutuJf,fi iwpJwfi ,f,n,f,nfunL/JJnLfi[!' 11a-u !,_ 111h-

11.w11:pnLJ 

C D.a , _
8 

C D.:i . tfnt r = - --· . - = 1,21 . 10 - . - -;:; 
RT Ac T D.c ml-

<w,[wuwpJwfi Jbf, WUftu <wz,f_n,J Wlfunpp,f_wd- fiJnL/J/r .pwfiwft!!'' 

f-fit IJ111w9,f_wd- 111,[Jtu[fibpJ, <t,J.wfi ,f_pw ftw'l.Jnul bf., f=if'(C) UJ'f­

unpp9fawJ/r /rq_n/JbpJ/r ftnf'WCf/rd-[! {fif[ . 26 }t 

jJI ----iO Ir- r- ---------------------------
' ' . . . _,,.. . 

'::,1-: 
I... r 

3 

l 

C ..Jl!.L_ 
L 

t.l[ . 26. U.'funp•pgf,w1f, f,pphpJf, l[npw11f,<te1 

LJ,Jf.,,f_bzn,f_ Jnthftn,l"'Jj,fi-f[/r,fib111f,ft Ufw111fthf''"'Bn,J.fih(TJ, b. <w­

qbowd- Jwfthphu~JJ,fi 2hp111/r Jn•fi,;Jn1bftn,1w1•fin,pJwfi i/.Jrw, (wfi.q:"-

93-

J1mp[! 1916 p. wp111wd-b9 W1fUl1f"PfJfaw1J, t,,'l.nfJhpJ/r <w,[wuwpn'-­

J!!' 

f=C., bC 

1 + bC 
(7} 

np.[! ftJ,pJUnhlj, t ni_ JfaiJJJfi <b'(;_,:tLf[/ o.'1 ftwJ ln,d-n,1/Ho'f, Wfl Ll(/rfi,11-

fiJn,/JftnLd-n,J/J pwdwf.,Jwf., Jwftbpbufibp/r '1hUf.pnult /J,JUU1bq r ~-,? 

w'1unp,p9.frw1,J, JHn,/Jin,1,1, t 1 uu2 JwftbpbuJ, LP/rt/. <w•q:h9Jw'i., 

'1b:Ll(\//n,,J' "'l' 111 LU\< wi,111,f_ wd- J,n,l hpn ,[_, b-fi' < ,µ i[w u w pw,ft2 nn,fJ J""" 
<wu111w111n,fi[!t · 

lJ n l bftn 'l UJJJ,fi-f[J,fib 111./r,ft Uf"' ur ftbpw9n ,Jf., b (Tn ,[ b-fi < w ,[_ w.pw­

Jrwf., < W,U U1 UJ U1 n Lfi t t IJ.Jfi ftwJu,i/. UJ,) t [:nLd-.,f_n 'l. f., Jl1L/Jlf, pfi n LJ,fl/r9 U.. 

p'ii np n 2,n,J t ,f_ b p•2J,fij,u J wft bpb u tu Jfafi wft111 /r,f_n,fJJn Lfi {!t 

(wfi,qJJnLpJ, <w,[wuw,pniJ,/! Ll'/rt/. wp111w9•ntnLJ t W1fUl1f'•PDfrm­

J/r tu·upnq•f Ll(f''n9b
1

u(!t !J,iu.w,frnfuhtni/. <w,[_wutupnLJ[! tuJfiUfbu, np· 

n,fihfiw n,rzf,rz q:d-f,, tuJufrfi,pfi' y=,a+bx 111hu.p (,p•wdwfib'lni/. C-fr 
<w,f_wuwpJwf., bp,ft,n, Jwubpj, ,/pw), u.u,wf.,n,,J bfi. 

C 1 1 -- = - .. ·--- + -- . C 
r r oob r"" ' 

npJ, JJ,2n9•n,f_ <fiwpw,f_np t q,p·w•!f,fa•ftwft•wfi -&-wfiwLl(tu{"<n',f_ <wz,f_b,l 
C . 

f= h Q <wu111wurn,fifihp[!: Shrztuffphtnt/. -~t, wpdh[!fibp[! op-
f . 

fJ;f,fiw111fihpJ, wnwfi9'/!fa, f,uft C-f, Lll<f''dh..pfihp[!' w,pu9,J,ufibpf, w-

nwfi9.pfa ,fpw, u111w,fin,J bf., nirz/rq q:f,d-, np[! i.J, wfi9fin,J ftnnp,,,f,­

fiw111HpJ, uft'l.rpfiwf[b111fa91 IJ.Ju nuvzJ, /Jb..pJwf., wfi.ft1n,fin,f_ b. op'ff,­

fiw,nfib,pJ, wnw•fig..pf,9 ft111pwd- <w111,f_,wd-,n,f_ n'fm2n,J hf., (wfi ,q:JJnL{'J, 

<w,[wuwpJwf., ,f[nfiu111wfi111fibp[!t f= Jbd-nL/JJnLfi[! <w,f_wuwp C 

AC 
u ro, = A( ~ ) = ctgcp : 

C 
- F(C) q11w!J>J,ftl! (fif[ . 27 ), q:111'iin,J b'ii !1C-f. r . . . 

m A ( ~ )-i, J... r.~2,,f_n1.J f oo-e, Op,,J,fiwu,f.,bpff, wnwfi9[!'J, ,[pw nL-

1 
11.faqn,f_ Jr111p,f_w,} <w111,f_tud-[! <wJJJJLl(UIU1tuU/uUJfiin,J t f100b -/rfi , nf'fr 



,94 

Jhi wh'l""lrhin,[ f "'·f, wpd-hl!f!• 
l.wz,[n<J /,"i, B t.wuurwmnL"i,(!, 

r,,..rbif, !; f "'-e. t.wz,J_lsi "i,..,£. 
bp~u,'i,f:,.,,,u, t.w,J_wu,up11LJ"i,brfi 

uf,uwhJe. lnLJhintJ.t Opf,"i,wf hr-
,· ! 6 (~ 1 hnL wwpphr ~n'i,9/,"i,u,rw9f,w'i,hr/i 

'I' I ' f ___ o._c ___ ,... (Ci IL C2} 1n•_Jn1.1fl"i,hr/r f.wJwr' 

,6 l '----=---- - r 1 == r"' bC1 , - ....;:_..,, l+bC1 

U~. 217. ljw,;,Jw'fuuJp'i, Wl/;trnpp­

gpwJJ, nr,nzuw'fl 'fl'w>!f,M• 

r 1 (1 + bC1) C2 . r 2 ( 1 + bC2) C1: 

{n,Hi•nif. UJUJ{"php 'l"'J'ffh.pf, (7-10) .t:wJwp 1,JwJ, .t:w,f_w­

.uwpn,Jflhp, q.u,1,nul bf., b-f, Jf,p_f,1, wpdbpf! u u,b'l"''fl'hln,f_ w1li 

uq.q_rp1,wft,ur1, .t:-wi/:wuwpn,J1,h['/r Jb2.., UUl'U/1,n,,J r"" -/r UJ{'Jbp,1,hpp, 

nl'n1,s,/rs wp11b1, ,f_b'['!J1,mJ bf., 1,pw1,9 Jifa1f,1, fil,f_w'P,w1,urftw1,[!I 

2.w,z,f_bin,f_ r ao-[!, .t;,1,wp,wt[_nl' t 1fUlt1!1,'niJ .t:wz,rf.bi 1,wiu bft1ftn, 

i[wpunp Jnibftn'L'"'Jfr:1, .t:wuu,wu,n,,H,bp' 1) JwftbpbuwJf,1, zbp­

.urn:~J W'funpp,f_wJ Jnip•w,,pw1,'11P'l' Jn1hiltn~l./r 'IJP"''lho,['UJJ Jf,N•f., 

Jwf(bpbul!' So-1, u 2) Jwft1h,pb•uw1J,1, .t:wq.h9wJ zbpu,f, .t;wu,u,,ni-

.PJn,1,l!' cS-1,1 
lJP,.b [!•fupr.,fib•fip, np J ,wftbl'buJ, l'l'·f,,f_ .t:wq.h9Jw·fi dwJw1,wq 

Jw ftb,phuw1f,!L ( "''l'un f11P9f'"'1,) zbpU1.f! Jn,fi,nJnihftn't"'Jj,fi t, n,fif, 

4/r"l 11wuw,f_npnifi}Jntfi {fift. 23 q) b. 1,pw J"'l'"'l!"'f.,lJ"'l' mf2 ,f_pw 

WJ'f U{·UJ.t;J,1, q.u,1,,fnd bf., r a:, ,J},[n,f_ Jntbf', UJJuf,fi.pfi' r"' N p,f_n,f_ 

Jn'ibftn,i,1,b11, WU[W Uf"'l'''l. t 11-wnfin,J, np .t:bzu,,aifi}1urJp ftwpblfr t 

.t:wz,f_bl 1 Jnibftnri,/r .t:f,11pn!f,.f,'l f,,Jrpj, pn.1,wJ Jwftbpbu[! "'J'f zbp-

m .n,J' 

·, s 
S,, = r N: 

,, co 

n •-f, · n 'u,nn,J S=. 1 uJ2, w•u,w 'f-UJ,u nl' UJJU ·ra,y. -, 

, 1 
s. = 6,02. 1023 • r"" 

1Tw4hrh11wJpG. hrL..ntJpG.hr L. w411nrp9p~ 95 

U.1uu,h'l N-l! U,f_n·q.w,wn1f, pf,,f_1, t, S 1

0
-fi wJH Jf, .t:f,11pn..:/,f,x 

juJ,pf, ..t;wJwp p1,np,nz JbJn,fiJ11n,fi t u ftwfu,[wJ tJ Jnibf(nii,f, .t:f,11-

pn•!f,np JwuJ, wu,nJ1,b,pf, [hl.J,91 Op-J,fiwft, pn1np .t;w:q.b9wJ finpJw:l 

pp-n ,1, h pj, J'n ipwpw 1,'lJn Lf' J ntb,ftn '1.I!, w1, ftwrfu w,lfuw1.p w Jf., w ft wb 

z'IJPw1f, b'l''ft•w,pn,/J1n,1,J,9, "''l'unpp,s•J,n,1, zbpu,n.tJ q,pw,f_nwl t Jn­

u,w,f_npwUfhu 22·10-16 mf2 Jwftbphu1 Spf,uu,bwpf,fif, Jnlbftn,ifibp[! 

pn.finul bfi bpbp wfiq.wJ w,f_bl/r JU Jwfthpbu (66•1(rl6 ud2)~ 

pw1,f, np u,p,f,uiu,bwp,f,,1,[! U{Ul/1'nLfiUJ1ftniJ t bpbp wftu,f,,f_ (,Ufnuwp) 

juJipbp, OrbJ,fiw·P,JJ,fJ, Jnthftn"l'/! U11fUlif",p9,f,n•1, zbpmn,J q,pw,f_n,J t 
44· 10-16 ud2 Jwf[hpbu, pwfif, np pw9f, COOH Uf"LJW{' f,,Jpf,9, 

nifif, fiwu ftp ft 1, wftJ, "'"'"I, np[!, .t:w,f_wfiwpwp, ftwu,wpniJ t wftmJ,,[_ 

juJipj, 'fbp1 2.wJwJ.w/1, ww1,' u,pf,,otbJr1,,f, Jn1bftn,l,f, q,pw,f_wJ Jw­

fthpbul! UJ'funpp9f,nfi zbpu,niJ .t:w,f_,u-uwp ftLJrfif, 126 • 1 (rl6 m.f2-f,, 
fiJwfiwln,f_ fa,-[!, ftwpbLJr t .t;wz,f_bl 1,wilL .t:w1qb9wJ Jiufta,pb-

uw1J,,1, zbpmf, .t:wuu,nifi}J'n,fip' 6-fi, ./.1w1,f, np .t:w·q.b9wJ zbpmn1cJ 

Jn·Lb,ft,n,qfihp[! 'fUIUW,[np,[wJ bf., nuz'lw,J.J,·q. IL zb.pm'fr l;IJ. JnfinJn1b­

ftn L[ UJ J/rfi t, UJ U{ UJ z,b I' U1 f, ..t; UJ u U1 n ,fiJn ,1,l! \ c5_1,, .t; UJ ,t_w~ "'I' t J n­

L hftn1,lfr 1;,!f,kftmJ,i/_ bpftwpn,fl1w1,f!' I-f,1,, OJnLJlf, wwJJrr[hpf, Pfrt/.l' 

u,,1Jwl Jw,[wi,n,J ft'UJl'h~f, t .t:w,2,f_h'[, f, ,Jwfiw,1.n,f_ 1,pur Jn1hftnL[UI­

J:/r,fi it'z/rn.f!' M-l! u fuu,n,P:1n,fi,e' d-fi, oJ'n,f}f, 'rzfa,n.1!' 

g=V. d, 
JJ,wdwJwfiwft 1 ud2 ,[p•w b'lwJ q,pw,11,b{"f, PJr,,f_[!' 

g=~roo, 
f,u ft 

V =.JL = Mf"" uif3: 
d d 

flp'Uf'bu,q_J, .t:ur2_,[b1,/! zb,pu,J, .t:wuu,,ni,fi}Jn'-'1,.f!, . .t:wpftw,f_np t fi ,pw 

Jwif_"'t!!' V-fi, pw•dwfibl Jwftbpbuf,' S-Jr ,fpwt .Pwfi:J, ~I' f 00 -f,'i, 
.t:wJwU{1UJmwu1/uwfin'l. Jw;fthpb~l! .t;w,f_wuwp t 1 ud2 , UJIU{UJ zbpu,,fr 

.t:w u u, ni{J,Jn ,1, I! ftw,I Jnl bftn·IJJ./r t:!f,b·ft mJ, ,f_ bpft w pn,fJ 1·nLfi f!' 

V mf3 V uu3 
l - ··--=-- = Vmf: 

- S uu 2 1 uu2 

ll.ft1,bpu t, np .t:nJ,nln'l- zwppn~J wt)ijuwppw.J.fiw1,f,f.t z'lfJw1J, 

JbJw91Jw1, ~bu, i.-[! U[b'U1j! t JhJwfiw1 1/Jnf"df! 9n~NJ t u,wl,J,u, n,p,. 

J,uftw•Ufhu, J'n,p,wpwfi•unip CH2 J,i,JrpJ, w,f_bl"'9Jw1, .t;bu, l-l! J,h­

J.w1,ntJ t 1,3-1,5.Ur8 '-tf 1.w,l,n,f_t 



U.'l-UOflP8MJ.\, lllti\,'l- l.3nl>ia-/l01>l101'3,a- PU.d-U.\.lfU't, 
U"U.libPbUJ-i\, 

U.q.unf'lP9frw1, "{f,;fii'l- fiJnt/J.f\l.,nu}ntJfJ- pw·d-wfi:Jwl, Jwqbpbuj,fi 

,ntfij, wi/_b1fr ,pw,p11- p,fi,ntJ/h ffJbml! t ::w,z,f_fr wn:fih1 t;hu,•/,_iwi t;,ul,'fw­

.Jwfi.pfibpf!• 1) "f,frl,'1- fiJntfJ/1,nu}ntj/J p',u·d-w1,'J,u1, Jwfthpbu,frfi qn,L­

,mwftif.ntJ bl, n't Jj,wJfi 1n1,}-i/_,u,} fi1n·tjlfr Jn1b1qnt[fih['J!,. WJLi,l,_ {nLO"f,­

.iJ, Jrt1hftn1Jtfibl'l!t lJ.J'l- mbuwftbm,J,9 Jb,} 1zwfiwqntfJ-Jntfi t ;mw•fi,nLI! 

w11-u npiph 1, mJ, pfin LJ/J.l! t .Z.,J,111-p n•!f,/r[ J w ft bp·h uni/_ "{ n LJW{' w •11u n p1p,bfi m­

Ji bp f! ( u/r[fr,qwd-bJ., q.wi/_, qJ,1q_b'[/'fnL{', JbmwtJ.fibp.fr · .t:J,'f['O.puJ,'l-fibl') 

1l'wJfr1, l'nLO"n,t/J}fihpj,9 wi/_bifr ,J_Wi/_ W'f'unpipntJ hfi 1.['f, "f"UW{' J .n­

-lbftn,L[fihl'I! I, t;,uJ,bJwmwpwp wi/_btfr ,f,npp ,;_ w,f,ni/_' LnLO"i/_w,} fiJnL­

jlfr1, I! t {!1, rpt;w ft wnw ft 1,, ,: fr 'N' n!f,n p I n't "lnuw [' w11-u npip bfi u,1, b ['{! 

(,f,wJU1WO"nt/u, fth·fi•11w·fiwqwfi WO'nt/u} p_['w,rfrfi lntJntjJ1''fihpj,9 w ·,[bd, 

.JWt/_ w,,_un["pn·tJ bl, l'nu}if.w·J fiJnLflf!, j!Wfi "ln'LJW{' 1ntqfriu!' 1.nLp[!t 

2) Rwfifr np U[pft11 w,,_unp,p,bfimHpfr (,,f,nzf,wfiJwl, fitntflbpfr) 

Jurftbpbufr JUm{J,JnLfi[! np•nzht.f! fuftum ,prfi/_wp t, WU[W w •11-unf1'p1fwi) . 

:fiJntfJJ, j!Wfiwftl! t;w,zi/_ntJ bl, n·( pb w,11-unppbfim,J, Jbq J.J,wt{_np Jw­

ftbl'bufr 1,ftw,u,1JwJ,p, WfL w11u,np~Hmfr 1 q.pwJfr 1,ftwmJwJip. 

' X 
f=-, 

m 

.npmb,z X-,f! w'l-unp1pi/_wq fi1m/1,J, Jnlb['f, flJ,.1_1, t, m-p' w11unpp·bfi­

.mf, qpwJHpJ, JIJri/.[!t 

lJ.11-unpphfimfr ,lwftbp•buf! JHw9fih[nL t;w,lwl' fiJnLfJJ! tfrn2J,w9-

.fintJ, Jwfipw9fimJ bl, ftw•J fr ,[b['9find bl, UU[ntfiq.wfiJw·fi 1./r­
Aw,qntJt i/,bp1J,fi 'l-b'U[l!nLJ Jw•ftbpbuif, JUw9ntJf! ,qwmw(l',[ntJ t 
Jw,ftnw fr1,bpJ, fibp.pJ,1, ,I wftbpbufihpfr t;wz,f_J,1,, J frw,d-wJ wfiwq 1, ft.w­

m,fr t w •nfi.i/_nLJ w11-un['lpmj,,fji ,lntbftnitL:fihl'fr nt ,}iuqnm"Jifihl'fr wfi9-

-~bp fr ,I hJntf} Jntfi f!t l1 yiqn m q•bfi 1, 1m:flbl'fo w '1U•np'(l9f, nfi ',J.w ft bp bu fr 
t;J,,Jfiwq,wfi J•wul! ftwqJ,[ntJ t fip,ufi9 fibp.pf,1, Jwftbpbufibl'fr t;wz-

4},fi1 

3) lJ.'1unr'PofrwJfr ,lb,}n,PJn~fil! U[;/,fi4 fiJntf}/.J.ntO"nLJP Jwftbpb~ 

uf,1, ,ft wfu,i/_ wq t 1,.,u•/, w '1-u n·pip,m fr,f_J, .p,fr,lfrwft wfi pfintJJ1'fr9, lf w ft h [' b­

un p,bfi wqu,,J,i/_ fiJntfJbl'I! w'l'u;npip1t[ntJ bl, wi/_b[j, Lwi/., .p~1, Jwqb­

,phunpbfi n;_ wqmfri/_fihpf!, wpnJwu,f,.ft ,!J,-wiJntfi/Jntfifihpl, wif.btfr Jb,} 

;_w:,f,n·i/_, .(!Wfi w'l!r!f,wmfrqfihp[!t lJ.J'1- U[WU1$wnnt{_ Jwqbpbunphfi wi/_b­

ll' wqu,fri/_ fiJntfJhp[! Jwftbrbuf,9 'fnLpu bl, J'l_nLJ wi/_h1,fr l!Pl wft-
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mj,4_fihpj,fi, u..J'l- "{:f'n9bul! ftn·;_,[ntJ t ~umgp,w I,_ [WJfi ftfrpwnnLJ 

ntfif, mbJufij,qwJnttl Jfr zwp,.p fiJntfJbp Jw.pntp i[j,-&wft·ntJ umwfiw­

.lnL t;wJwpt {ntO"ntJ/Jnul bpqnt w11unp1pmf,.i/_•fi ,bpj, wnftwJnL/JJwfi 

IJbU[.pnul, fipwfi9,fr9 JnLpwpwfiuntp:f!, "lwiJw,1,1,bp,fr t:wi/_•wuwp 1J,-

1bint '1-hU[.pntJ, W'fun,p"[!,[ntJ t wt/_bJ.1, l!Pll twtf,ni/_, j!Wfi b/Jb 1nL­

O'ntJ/JntJ LJi,fibp fipwfi9J,9 nl"l,jt Jb;q[!t 

ffJfrfi,,, fi1ntf11bpfr JwftbpbuwJfrfi twrJwfi z.w1,f,nLU[! ftw"fi/_wrt t 
,J b,} ,pd-i/_wrnL/JJntfifihpfr t; bu,, w !'1- Uf WUll"AWflni/_ t.1 f -fi t:wz,[ni.J bl, 

1nu}ntJ'/Jj, qnfi9·bfimpw9j,wJfr qpwq ,f,n,f,nfun1J/J.JwJ1p1 '1-pw t:wJwp 

oq,mw·q-npqntt! bl, intO"ntJ,JJfr qnfi9bfim{'w9frw.rfr n:pnzt!wfi .f!.frtlfrw­

qwl, qwJ !f,j,q/rftwqwfi JbfJ'n'J'fibp1 

{ntO'ntJfJ,j, t;w,f_wuwpwft:t nwqwfi qnfi9Hmpwgj,wJ/t I,_ w11un[I<p­

,fw,} fiJnt/Jj, j!Wfiwqnt/JJwfi · Jf,p_1I, b,zw,} qtu"{[!, t:wumwm.ntfi p_bp­

Jwumf,rAwLf, 11-b'U[.f!nLJ, Ln[Ii/_w,} t {wfi•q,t!Jntpfr (7), frl,'2."f!'U ..!!.,w,b 

umnr/,,_ pbpi/_w,} 3JpbJ1,'l-Lfrifo,fr fJU[j,pfr .ft t:wi/_wi.Jwp•Jwl, Jf,fn9nt{_. 

' X o. r= -= KC m , (8) 

npmb,z X-[! 1 q w11un(llp,bfimfr ,qn1plfr9 fttwfi.,[w,} fiJnt{Jfr .(!wfiwqfi 

f Jn1hpni/_, 

C-fi' LnLO"nti/Jfr t:wi/_wuwpwftz,nw·ftwl, qn•fi9hfim{'w9frwL, 

l<-fi' '\wumwu,ntfi[!, "l'l! t;,u;qwuwp t ,w ,,,_unpp,f_w,} fiJnL{Jf, 

.f!W•fiiwf(if,ifi, bf",p t:wqwuwpwftzrowrftw'fi ftn1fi9,b:l,1u,{'.w9J,'W1fi t:wt/_wuwp 

t J bftf,, . 

a-fi' t;w,lf'mwm"ntfi[!, npfr wpd-bj!,f! -fibpftwJw9fintJ t qwfin-

fiwi/_np qnwnpwq (0,2-0 ,:7 uw,:JwfifibpntJ), 

3J l' b J'U'flft:fufr •t; w,4:w:u,w;p',J1,u;1, h p1qm ,: w ,u u, wim,rnfi fib p·fi t l tJ Uf,ft -
pfrq 1,,1, I,,_ fipwfi9 wpd-b.pfibpf! qwpb[f, t qmfib1 q.pw,'f,f,q b,zwfiwqn,f_, 

(8) ,pwfiwJ./,fr 1nq.wpfr{JJwqwfi J.kfr9. 

ig ~= lg K +cxlgC: 
m 

lg~ -,fr wp•d-b.[!fib,['l! mb,zw'l-l''blni/. o.p11f,fiw,u,1,bpj, wnwfi!]l[!/t 
m 

,fpw, J,uft lgC-fr wpd-bl!l,b l'l!' w,p u9fruHpf, wnwfiol!fr t[pw, u,u,w-

'iintJ h'ir naz/111 'J:frJ, nre tft iu'ii9'b11tJ ~nnr'ffi'biu111'bhrf, uftqp'b..,~llmf,9 

(fiq. 28), OD t:wmi/_w,}I! t;w,f_wuwp t lgl(-fr1,, fruq tg,= AF =ex: · 
EF 

7_'._1310 
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AF I.,_ EF ,;wu,i/_wrlflhpf, ,;w,pw1p,hpn4Jjmfll! qwpltw t ,f_hp9'i.ih1 WJfr 

qliur.pnuf, h,flh ur,pu9j,uj, I.,_ opqf,1fl'Wutj, ,fpw ,f_hp9,f_wrl hfJ Jfr,HnLJ•fr 

J'wuz,,,,.,pthrf!' ~111qwnwf[ 'l-b'6t-· 

./!mJ ..,_bm~ t- ,Jbr..,9'i.bl 111pus/r­

u/i I,_ or'l-/i'1 ... u,t, •l.rw t,,..,J ..,..,_w-
u,wufuw'1 pqwl1w'1 Ul['db~"i,brfr 

_:.::.:;~_;;~-L:......:.-1'----t="'~tn,e,c f.wru,phrmfil1nL'l,/!_I K t.wuu,u,u,nL-
. tf, wrdb~'1hrf!. ,,,,..,,,,..,'i,,J_nuf J,'i,, 

2-_25- f, ,,..,r:.J w"i,'1b rm J, ll'l-un rp­
-( 

l,J{', 28. 3,f'bit,'1/fr,/uf, 1:uu/.wuwf'JwL 9f,,..,Jfr f,qnfilbrJf, pw'1w~I,.{! (8) 
1:u,,uurwurmLLbre nrnJli1m 'fl'"'J/rfte, "''lunrp9f,,..,Jf, "l.rn9hue -6.f,zur t-

"'I'"',..,B"lmJ ,lf,w1'1 Jf,2_/,'1 qn'1-
9hfl,ut{"UJ9f,w'i.ihpf, mf,,pnLj/Jndt '1nfl9bflmpw9f,wflhpf, wif.hiJ, LWJfl 

J,j,iy_w,qw J/!nLJ w2/uwut bif,u oq.mi/_nLJ' bL ~wflq.J JnL{'j, ,; wi[_ wu wpnL­

Jf,9 ('l )1 

,U.,,_u.nf'lp{JpwJf, U[['n9bu[! un·i/_nptu<pwp qwmwp,f_nLJ t pw,fwlf.w& 

wpur,q.: UwqwJfl lnLrl,f_wrl flJnL/Jj, ,,.f,.!j,nLq_j,w'ii inLd'nLJ/J,nLJ, npf, Jj,­

y_n9n,f_ l<f'w9,i[_nul t w'r,unp,p,f_n,z f,JnL/J'.f, qn'ii9hflu1pw9f,wJj, fl,f_wq_nL­

Jl! ui11-unpphuutf, Jwf[,bphuf, Jnu,, .[!,flf}w'iinLJ t .zwu, 11-wfl11-w,z, N{'U 

f,p · ,;hp,fl'J,u 11-w'iiqw,zh9fl'nLJ t w11un{'tp9J,nfl ,;wJ/.wuwl'wff2n.n~flJw& 

_ ,;-w u u,,w m-n:LJ I! t 

U.11-un{'IP9f,nu \UJ,f_wuwpw:q'J_n.nL/J,JUJU wpurq ,;.UJUU1UJU1n,LJ,fl UJ­

U[LU,;N'l/_hl'nL ,;w'Jwp -;wfl,,l.fl·wpwp~nLJ t inLrlnLJ/Jl! w11-unpipbLutf, ,;burr 

JJ,wuj,fl Lw,/_ fu.wnLhu 

nltd•b'l. Hb'-ISPnU•Sl,bPJ-o U.'l-UnPfl8MJ.l, , 
II})ll,'} l,S~.J-ofa"/LnMrnJ-.SP- flU.d-U.l,lfU.l, lfU.lJbPbUJ-.l, 

bpp w11-unpp9f,,wfl u,b,zf, t ;,LLhUnLJ nLdb,z tibqu,pnif,mLhpfr 

inufoLJfJf,9, UIJIJ . dwJwflwq w11-unp,p,f_nLJ bu i;ibffu,pniJ,wf, f,nu­

Lhp[!t t/Jnp.l.bp[! 9nLJ9 hL m,/_hi, np tibff utpnif,mj, wflf,nflLhpj, I.,_ 

lfwmj,nfl&hpf, w11-unp,p9f,wfl Jfrzm iJL n·p qwmwp,f_nLJ t ,;w4.:wuli.t 1'T 

lwi,f,n,/_: BnL{'IJJ/.l}WfliJ.JnLp J,nflJr ,;wJwp q.n1n1.:fl1n1.:fl nLfl,f, fl,pwfl ,,;w­
u,nLf[ w11-unpp9f,wJf, f,q_nfJhpJ' [=IF(C): 

SwpphpnLJ bL tibff u,pnif,u,'iihpf, wf'/-unpp9f,wJj, bph.p ,;f,JflUJ-· 

qwfl u,f,:Ufhp' 

w) l;q~J,Jf.wlbflmw· q,l.,fl w11-unpp9 .J,w, bpp fthff-
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mpnif,mf, ,;wJbJwu,wpwp w,f_hif, LUJ,/_ w11-unpp,/_n'l f,nfll! f,p 'l.ffLJf/-> 

.wJf.bLfr ,fwu, WIJUNf'f"Jf.niz J,,nflj,:fl d.JlfnLJ I.,_ Pl' ~but utwhnLJ t UJ'f­

un["p9J,nfl •zhpu, w,/_btf, Jb,} 1_w;,f,n,f_, j!'UJfl IJUI f[,~wJ,UJU[UJU,UJufuwLhp 

,f_h['!f,flf,u w11-unp,p9f,,µJf, Jr:q_n'[JbpJf,flt ~,n1.:rlnLJ/J,1u.J Jflm9wrl ,/_wu, 

.urrpunl',p1,[n.'l ,f,n1f11f1,b.plfr tt,, ,/r'['h,fl'S ~h!'1/J'frrfl, .l.q.n1.:J ,1.,_ ,Uf,w~n,~,r ·hfl, .w,l.*­
t/i Jh,} w11-unp,p9f,nfl U[nuthf19f,wl mLh9n'l f,nf1Lb17J, · JJ,· Jw:ufr'ir: 

f, ,/_h,{'y_n, u,b,ziJ, t mLb~nul qwmj,nfl·Lhpj, I.,_ wflj,n'iiiflhpf, , t ,lplf11/_w­

lhflu, 11·wbwqflhpf, w11-un{'IP9f,w unpp•hflu,.J, Jwqbphuf,fl, n~,J, U[LU,;. 
"Awnn,/_ W'f-unpp9:frw1f, w1u t!Jf.,_l! q"i,,/_nLJ t thqnf q·wJ t4:tlJ11lWithli­

IDw4:1111i 1114un•rpgpw: ~nLrlnLJflf!, f,u1.,U[bU flw/.,_ w11-unpphflutf, Jwqh­

phul! UJJU qbU[,l!nW U[W~U[wflnLJ bu f,pbf19 tLb'qmpw1_hq_n,l!nLflJnLfl[!t 

',p} fi •" u UJ 4, n /u w fl ,UJ ,q UJ J J, fl UJ '1- u n l' 'P ,of, w, hp'.P u, b'Lf, 

l; nLLhflnLJ w11-unf'lpbLutf, Jw,qbpbuf,,fl bqwrl f,nHbpf, I.,_ [NLrlnLJflnLj 

tfutfl,/_wrl flnLJflwunLfl J,"flflhpj, ,f,n/uwflwq1nJ /;>q,f_f,,fw1ihflu,-.pur'irruq­

flh11n,/_1 Pnflur1,f,n:JuwflwqwJf,fl wrpunpp91f,w1f, 11-hUf'[!,nLJ UJ''fUnppbfl­

u,f, Jwqbphu,f, I.,_ [NLrlnLJ/Jf, t1[hl[utpw11.hq_npn1LfJJnLfl[! zJ, J,,wfum,/_'nLJ: 

<Pn,JruuflwqwJf,fl W'fUN('f'-9:J,wJf, bpknL,JfJLhp[! f[wp,hnp 11-bp hfl fuw­

l[_nLJ ,;n,z,nd qwutw,[',[n,z ~pn9huuhpJ,, f,flr;JU['bu flw,/.,_ [!f,,Jf,wf[w,f, 

mh'Juflninrq:f,wJj, Jjt zw,f'.p 'A/ffL'[hpnLJt <P"fu.wflwqwJj,fl UJ?µn(",p9f,w­

Jj, J!fl'fnLuwq w •11,unp,phflu,[! U[hU1•[! t ,J],uf, U[ipf111-, 11.nL,l,,f_n11, fl1,nc{J- I.,_ 

f,.p u,u,pn•Lf[U1nL[IWJNLU nLflbflw J,nflw.,f,11'/uw'irwq.Jwfl [!flqnLflwq f,nfln­

qb.f, fuJphpt '1wfu,/_wrl ~pwlrf,9, ,f,nfuwuwq,,/_nLJ b1r wlrf,n'irHre, fib 
ff";'u,f,nflLhp,[!, utW("rpbpn·LJ hL wlip1111iwqin}uw;liw4'm3}i.li qwJ qw.;.. 
m}i.nliwqin}uw11iw,4:1113~1i w 11-un p,p-9f, wt 

Pnflwr,f,nfuwuwqwJf,U w·11-unp,p9j,,wfl ?UJ[".l.hif, IU[{'n9,bu t. 

RK1 + K2X;: RK2 + K1X, 

npu,hq R-1! un171phflu,f, wflf,nflw1f,u n.wlflf,.fflJJ'.f.-'ir t, 

K1 -[!' unp,ph'iiut f, 11</iu,n9,f_n11, qwmf,n·fl[!, 

K2X-[!' LnLrlmJ/JnLJ h'lwrl tLb~u,pn[j,ut[!t 

lf"!uuw,/_np 11-kU['.pnd, bpp Uff['1pb'trut[! UIIJUDf1'p,/_wrl qwu,f,nfl,t:, 

l[wJ wflf,nuf, ,f,nfuwpbfl 1nLrlnL1P t NL'[/J.l['qnLJ H+ qwJ oH­
J,nflLbp, [nLrlnLJ/Jf, fJ/Ji/.wJflnL/JJnLU[! ,;wJUJU[UJutw,quwflwpwp ,f,n.; 

,f,r,,fu,/_nLJ I;: <Pnfu.wflwf[w1J,fl w11-unff'Jlaf,,w1f, UJJ•u ,l.•!.,_l! ffnii/_nLJ t 
1i.~q.rnu11n.}i.14:: . 

finflw,f,n/uw'iiwqw Jf,,fl UJ'funpip9f,w Jfa flU[wmw'qLbpf, ,;w•Jwp, 

ff['U[hu unl"/1buut'iibp . f[j,pwn,/_niJ hfl f,flt.U[bi..t ,Rflwlfwfl, UJJflU[hU tL 

uf,fl{Jhu,f,q ufilf,qwmLhpf! ( U[hpJ,,Lmf,mflh17, pbflmnflf,mLbp, qw,f_hp, 
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uJ,Ji,ftLUdbl, 9bn1J,m1ibp I,_ LUf[1, )1 U.tf.bLJ, l;!f,bft,m/u/_ h1, opq.LU1iLUftLU& 

unp1pb 1,u,1, bp[! t 9-b W1 n JS'J!, n LU null, LUU J,,p bl n,f_ ,;nqj, ft 111fnfr?1, b ['[!, 

q.mLU,f_, np LU.Jb1,LU,JbJ- un[11p9j,n1, ,;LU;,ft,nrJJJn~1,1,bp1, n,1,b1, ,;,.,,,IJ,­
LLUJj,1, /Jlfiln,1ib.p,J, LU'L,bf'[!, npn.f19 ftLUmJ,nHbp[! ftwpn'l ,bf, ,f,n/uLU-

1iLUft,f_b1 n,pf,z ftwmJ,n1i1ibpn,f_, J,1i;_U[bu, opJ,1i,wft, p_pwJ-J,1, ftLUmJ,nlin,f_t 

l/wfu,f_LUJ- unppb1,mJ, Ll(LUtn,pwumJLU1, Jil,_J,9' ftLU,pb1J, I; umLU1iLU{ 

ftLUmJ,n1, ,f,n'/uwliwftn'l unpipb1,m1,bp' lpui1npnb}nnbhr ftLUJ LU1,J,n'i.t 

,f,nfuwliLUftmz unpipb1,m1,bp' w&:pnbJtmbhr: 
SLUpipbp ,J,n1i1ibpJ, "''1-Un{'IP9iJ,nli l!1,'ln,1iLUftni/JJni1i1ihp[! J,pLUp 

t;LU,f_LUuLUp lb1it flp.[lLU1i Jb,}- ,I; J,n•liJ, lftS./l.[! I,_ np.pwli ,fin.pp t lipu.1 

,; /r'l-l' n ?/r1, LU•JJ,ft w ft LU1, z LU ttLU,f_/r 'll!, LUJ1i'.f!LU1, J bJ- I; 1,,p w fJLU ,f, LU1, 9b­

tfrn ,fl Jn,1,[!' LUq_wm ln,J-n,1fl'J, 9 ftwJ '1-fa1!f,n,q_ zbpm:J,9 '1-bU[J, LU'l-unp1p-

9J,nli zbptn[!, ,I,_ 'fjf'LU ,;bu, Jb'ftmb.rz Jbd I; 1,wl,_ WJ1i .tnbll_,/r9 JJ,wlind, 

Lfr9.pLU,f_n p,f_ w J- J,nli /r 'lnip.uJ.ll_ ,J w1, [!1, 'ln,1, LU ftn ,fl 1n ,1i[!t 

/!um W'f'unpp9J,n1, l!1,'ln,1i,LUftn,fJJLU1,' ftLUmJ,nHbp[! ,ftLU•q_Jn,J b'i., 

,; bu;l,_JLU[ ZLUfl.f!,[!• 

At+++>Ba++ > Ca++ >Mg++>K+ > Na+: 
SLUppbp LU'l-unp,pb1i m1,bpf, ,f, nfuLU1, LU ft LU J/r1i LU'1-unprp9f,w J/r Jb­

J-n,JJJLU1i q:1iLU1t:LUmJLU1, ,;wJLUp· J •zwft,f_LUJ- b1, umLU1i'1-LUf1U1 U[WJJLU1i-

1ihpt <l>nJ,iwliLUftJLU1, p1i'f'ni1iwftn,fJJLU1i JbJ-n,fJ1n,1il! umw1,'1-LUf1Ln 

LI( w JJ wli 1, b pf, 'lb Uf,pn ,:,1 ftn ;_,f_n ,J t ,f, n·fuw1, wft·J w'l{ "I w 1J w 1iwftLU'i.r 

tnLU,pn'Ln,fJ1n,li1 ll,pUfbu tp11',fuw1iwftJLU1, UfLUJJLU1iLUftLU1, mLUpnfl_nL­

fJJLU1, lLUtpLU1ifr2 [!li'l-n,1,n,J b1, 1 ¼If LUrpunp,pb1imJ, ftnll_,Ji},9 ft1LU1i­

,f_LUJ- (!LUpJ,nulJ, J,n1i1ibpJ, l;ft,f_/r,f_LU[b1im1,bpf, fJ/r,f_f!, bpp PH=B,5,. 
J,u,ft Ba++ ftnli9blimpLU9J,wli' 0,1 N, !}1,LUJLUJ- WJU UfLUJJLU1,1ibpp 

,;LUJLUp,f_n,,J b1, LUJb1iLU1iU[LUU•tnLU,f_:np[!, uwftLUJ1i wnLU1id.J,1, '1-bUfpb­

pn,J ftj,pwnbi,J, b1, I,_ nipJ,z UfWJJw1i1ibpt 

ubpftLUJniJu LUf1'1-JnL1iLU,pbpntfJ.JLU1i ,Jb,y_ np,Ufbu ftLUmJ,nliJ,mfib ,n 

J b J- ftft'l' LU,nn,fJ J n ,1, b1, q.m J,l un ,z1!f,w 9 ,f_ LUJ- LUJ-n,fu1ib pl!, J ,J, zLUfl p, 

uJ,LifoburJ,'ft /ubdbp, npnli.[l "{wpn,1iLUftn,J b1, unq!f,n- I,_ ftLUp1po.pufr.L 

fuJipbp I,_ LUJi[lit flp"(bu . LU1iJ,n1ij,m1ibp ftJ,pLUnn,J b1, ftLUp:pfr'l-wJJ,1,, 

q.n,LU1i,J,'l-fa1iLUJ,J,1i, LU1iJ,1J,liw1J,1i I,_ n,pf,,z fub·dbpt 

lfbJ- ftj,p,LUnnLJ h1, q.mbl uJ,1iflbmJ,ft purp,d.pLUJnib·ftn,lLUJ/rfr 

J,n1iw,f,n/uLU1iwft,J,:i_ /ub,Jbp[!, npnli.p un,f_npW,pLUp umLU9,f_n,J b1, "{n­

Lfrftnli11bliuLU9JLU1, bll_LU1,LU,ftn,f_t 4LUJ,[lh1iwftLU1, JLUft1,f,zJ, J,nliJ,mlibpJ,9 

,;wJ,urlift b1, !pbli,ntfr h Ufnlj,:l;fJJ,ib,1,rpJ,LUJj,1,,1,hpf, I,_ !f,n,pJLUL'l-Hfr'l-f, 

/ 

JbfJfrtLUJ-LU1i9JLU[1ibpJ, ftn1i'lb1iuJw1, U[pn'l-nLftm1ibp' KJ-1, KJ-2,. 
CBC, AH-2<1> J,d.1iJ,,mHpf!t 

q.) f! 1, UI fl n 'l LU ft LU 1, ftwJ l/- b pw ft .z /1 LU ft lU 1, LU '1- u n [' p-

!J ft w .-1,LU 1mli ft b1, p,w1q_J LUfJ,j,.,f_ '1-b"l//!bp, JLU1iw,LLU1,'1- ft·nv_ n'/r't;. 

uJ,umbJ1ibpn,J, bpp W'l-unpp,f_n'L l:tb4mpnlfrmJ, J,nfi1ibpJ,9 Jbft/r 

W'1-Unf"P9JrLUfi /u.J,um ltbl"Ufn,f_ 'l'bpwftznn,J I; JJ,n,uJ,· 1,ftwmJw,JtfY 

(LU1i,J,n1i1ibpf, ftLUJ ftLUmJ,nHbpJ, [!1im,pnfl_w.ftLU1, LU'1-unpp9J,LU)1 U.i,1 

11-b'U[j!n,,J uni"P,b1,ml! LU11-unpip,f_LUJ- ftn1i1ihp,J, ,f,n/uw,pbfi ln,J-n,JJJ ;Jr 
nLfl_LUpftn,J /;ft,f_J,,f_w1blim pwliLUftn,f_ J,n1,1,bp, npf, ,;b,nl,_wfi.pn,f_ Juwfum­

,f_nt,l ,f; 1/]b' JLUftbp,buJ, L,_ IJJ,b' ~,n.,J-.n,JtPJ, l;1fb.ftmpLUlb,q_npn,fJ1n,li'f11 

0pJ,1iwft, bfJb [!1'mpn•ll_LUftLU1iLUUfbu w·rpunpp,/_b[ b1, ftwmJ,nHbp,[!, 

"''Llf'LU 11, p w·li.p 1Jwift,b·p,b,ui.f,/1, ft ,;/LU 'lnl' ?b:1, ,ppw,ft tdii 1/r9.p, J,•u ~ l" u) n, J­

{J,n,J J1fiLU9,LUiJ- ((1_,ftnJ"{b:1,,u•,/_,UJ,}-)) uJ'u,f,n'Ji'~b,pf! l"'fhr'-JIPI! JwJ,9pLU,f_n­

pbL pw91w:u•LUftLU\1, LfrS.f!ni,/_,1 [J.)1,J,1n1i1ibpft [!1itn,pn'l.1UJ:ft,LU'1, LUtpiJ.111pp!1'frw­

N1 dLU:J,w,1,w'4_ mb,z.J, I; m1i'bi1,n,J ,;wftw,nlll\ft bphn'LJ'{J[!t 

f!1impnfl_LUftLU1, LUtpunpp9,ftLU1, J.bJ- 'I-bl' I; /uLUll_n,J 1/rn•!f,n·p ftn-

1n,fr''l- uj, um b,JlibpJ, wt1LUip_w9J LU1,, f[nLUqm,l,J LU1, I,_ w J'l. U[pn9bu1, b­
pn,J, 

.rrntru.snq.ru.!bML1lU.\, ll'l-Unflfl8J>n\, U\.lllMl 

lJ.1, LUtiJr'l/r LU JU J b fJn''l-1! ,;J,J1, ,f_ LUJ- I; m LU[Wp,b p ,J J, w9n,fJ 1n ,1,1,b PF 
n'l ,;w ,/_ LU uLU p w ?Un p1p,[h-in L [!1, ,,.n,1, LU ft n·LfJ J LUfi ,fpLU, U.tf.btfr n,Jb'l 

LU'f,unpp,f_n'L 1iJnLfJbp[! LU'l-unppblim,J,.9 '1-nLpu b1, J'Ln,J LU,/_bt,J, fJn,Jl 

LU•rpunpp'J/_n·'l ~Jn!l!/Jbp[!, mp-fr ,;bmhLU,1i.prn,f_ ,,/_b,p2_M1'1ibp[! '1-LUuwl,f_np,f_n,,,l 

b1, LU'7'unp1pblimJ, UJIJJ1i LU,/_bl'fr 1,bppl,Jr zbpmbpn;;J, 

.//,p,n J w mmq.p LU-!j,J,w•ft u,1, w1,w Lfrqj, ,J b P,n '1-l! LU nwp_LU l' ft bl I; n,nu., . 

pnwwp,w1, lf. U. 8,f_b'ml! (1903 fJ.), U.iu JbPn'l-ft qq.LUJnLfintfJJnLfi•p 

pLU,[LU,ftwliw•lLU'P JbJ- I; I,_ '1-f'lll ,;.bm JJ,LUuf,1, [LUJ1iLUJ-LU,f_LUL I; 1,pw 

fti},pLU11JLUfi LUU'UfLUpb·'l[!t 8t[_bmJ, JbfJn'fl! f}n,LJ.l I; mLU1/ru npnzb1nL 

•t:bmthJLU'l fu1,'l-frP1,bp[!' 

LU) LUnLU1,1d.J,1, 1iJni!fJbp;J, JLUppn,fJ1wli LUumj,C.w1,l! I,_ 1ipLUfi9 

J LU/!rl' n ,:J,l! Ju LU nli nLp'l-1,bP J,9, 

,p) p1iwftLU1, ,pLUp'f 1i1nif}hpJ, pLUJw1,n,,J1, f!U•m P'LU'l.LU'Ff'LUJLU•ub­

fl/r I,_ 1,,pw1i9 LU1ip_wm,nLJ[! JLU.pnLp ,f_J,C.w·ftnL'J, 

q.) '1-b'lwliJn•/JbpJ,, "ffr'q.Jb·1im1ibpf,, ,fj,mLUJJ,~fi.b11J,, ,f;li111.J,Jli,b­

pf,, . •UfpnmbJ,fifihpJ,, LUL'ftLUtnfrif1ibpj, h n,,pJ,z pLUJl'l- fi1n,fJbpft Jw.p-
pn,,11, n, LU1ip_LUmn,J{!t · 
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ll.Ju Jh/Jn'll! ft.J,p•wnhlifr t /Jb' Y.f1WJ,j,J.,, JJb' ni. U'"'Jj,f.t lnu}nLJ/J·­

f., hp J, 11h Uf.pnLJ t 
flpU[hu Wffunp1pbf.tut~hp oq.utw'fnp<t,f_nLJ bf.t' Al20a, MgO, 

Cao, CaCOa, !pnLlbpwJj,f.t '\n'l, w¥,J, qwf.tw;qwf., utbuwf[f.tbp, ftw,f_, 

p.bf.tutnf.tj,utf.thp, U[hJ,qw, uJ,1J,ftw1db~ Ii. "'fl f.tJnLphpt {!f.,u,l',,f_w,} w11-­

unp,pbf.tutp l9f.tmJ bf., UJ'Uf"'ftJUJ ftwJ ,lhu,w'l!"' fun'ln,f_wftj, Jh1_ Ii. 

u,,l['w9f.tbln,f_ nL'£'[_"'11tlj,if 11,/rpf!n,f_, f.tpw Jfry_n,f_ wf.t9 bf., ftw9f.tnLJ pw­

dw1f.,Ju,1f., b'it,Jhuftw 1f.t1n~JJhp,fr JuwnJtnL[''l-[!t UJ:ni/Jhl'[! ui-f.t9;f.t,btn',f_ w•11--

unp1p1hf.t'ut/r u1mf.tn,f_, ftlwf.t•,f_nLJ bf., .t:w•1_nplJ-"''P"'l'• ,J,phf.t9 w11-un,pp,f_h­
l'nL lf!U'1n,f.tw4n,,JJ1wf.tl/! t;,u,,lw"{UJ'utwi.ir[u.wf.t, tw,,f_ ,w11-un\pp1,f_n1,r_f.th,p[! 

pr:.f.tnLJ bf., UJWf.t ,f_hpf,f.t Jwuhp[!, /JnLJl w•11-unp1p,f_n'fjf.thp[!' w,f_hlfr 

f.tbp,pih.fr zbput1hp[!t Uutw9,f_nuF t UJJUU[hu •ftn•1.,f_w,} ,p,pnJwu,nq.pwJ!Jw 

{f.tft. 29 ), IJ.rpunp'p9,f,nf.t UfnLf.twf[fr ,f_['w, wnw1_wf.tnLJ bf., w11-unpp-

,­
u~ 
m-

lV­

v­
'11~ 

vu-

9f,n'i. zbrurbp: bfilb fuwn.'bnLr'f qw'l,,ln'l pw-

'lw'lrw,lwubre 'lnL'r.wtfnr b'i,, W"fUI W'f• 

unpp9frn'b zb11mbp[! lw,[ hpJ..11,J b"in lJ.'l­
unpph'bml!. fun'ln,[w~f,9 f.u,tblntf, pw'fW'frw­

Jwubr'i, ,u'i, p_u,u,n,,I b'i, f,pwpf,9 nL J zwqb­

qbln,[ r;.,,,,t,,,"lw.nwufuw'ii Lnuffrtn,J' 11rwi.p 

b'bfilwr~nL,I b'i, w'bwlfa'l.f,t llr"llwqf, W['f 

zbputhpf, uwf.,lw'i,'bhpf!. w,[hif, qutpnLq Lfa'i,b'i,, 

.ernJwurn'lrwJJ,u'i, JzwqnLJ l,'i, Jw.enLr LnL­

Jfatn,[t 

'1,~. 39 • .PpnJwmn q.pwJJw, 
' 

b[',p .t:h'[_nLft'/r ftwPJ,~[! uth11.w,f_npnLJ -bf., Uf/r<f.t'1 1f.t1n,PJ, JwfthpL­

v.J,f.t, ,f.tf[wut,f_n,J ,t hp,ftnL ,}u,N1w•.t:b'[_ ffhU[.p' 1) ftw'fl/riJ.f.t [!f.t'l-nLf.tni.J t 
q,f.t'1/r J.u. ( op.f,f.twf[' 1.1'/r ftw/Jf,L[! "l"'P"'!j,J,f.tf, Jwfthphuf,f.t ftwJ U[!f.t­

'Jl/rftl/r ftw/J,/r\J.[! UJ"{'Wft'nL Jwfthp,buiJ,f.t) ,Ii. 2) 1ftwiJJfr<1l! u,w,f,wftn,J, 

u,f,ro,fnLJ t "1/rf.t'1 JwpJf.tf, JwfthphuJ,f.t (ur,fr ft•w 1/Jfrll! ,UJU[WqnL ,f_pw): 
IJ.nw1_/rf.t 1hUf.pn,J wun,J h•f.t, np "{1f,,f.t111- J:wpJJ,,f.t[! iJ, /J,p11_,f_nLJ ut,f_JUIL 

'\h11.n1..ftn,f_, fruft hpq{'nl"l 11h'U[.{}n1..J' Pl'tifntJ ;!t 
bpb 'f"''l.•'\h'[_nLft-"l/rf.t'1 !f,wqhpfr .t:wJwpJwft9Jwf.t ftbutj,f.t utw­

fihf.tf znzw,f,n'[_, "'"I"' "'J'l znzw,f,n'[_n,f_ Ii. Ufp'Ii11 !f,w'lfr Jwfthphun,[ 
'Lw'l.J,f_wtt w1f.tl1JnLf.t,J!, '\wz,f_,J_wtt '\h1'[:n1.:ftf, qn'[_Jj,9 1 4,n1;,f_nLJ t hqrwJpli 

103 

~ 8 ' 2 
\ 

3 
' 

'I,~. 30. b'IJ'wJf,J, wJ,,~Jn,J,1,/,p: 

ftwJ prruwf. wfi~Jnt.f. (f.tft. 30 ), IJ.J'1 wf.tftJn,f.tl! f.tzwf.twft hf.t,p 0-n,f_t 
IJ.Jf.t ftwpn'l t ,f,n,f,nfu,f_bl 0-180°-/r uw.t:,Jwf.tf.tbpnult 

llp•Uf·hu jJ,p'lJwf.t 1.w,f,wf.tf,z l!f.t'l-n'1.f.ti/_1u<t 1t hqpwJj,'iJ wf.tluwf.t ft,,. 
U J,,f.t n LU[!' 

cos0 =B: 

bJJb e wf.t ft JffLf.t[! < 90° -,/rs I UJ"{W ,,: b4n ,ftl! fJp,y_n,J ,t '"{<f,1f.t11 

Jwfth!'h"l!• "'J11 tpbU[.pnt.:J B-f.t '1-P"'ftwf.t Jb,}nL/JJn,f.t ft bpp 0-f, 

"'l"db.p[!>90°-fr9, .t:h'[_n,ftl! 1.r/r fl,l''t.nd "llfr,f.t11 Jw1ftbphu.[!t 

1.iuJw,J.wJf.t tw"I/L"!"/r 2-1111 oph'Ii.[!,f,, hphf ,!f,wqhpfr ('itft. 30, 
1-.t:b'[_n~ft, 2-.t:wqh9w·,} Plnn/r, 3-U[J,f.t11 Jwp•Jf,f.t) ,pw•dw'i.iJwf., 

Jwfthpbuf.tbpf, Jwfthp1huwJ/rf.t l"'l'n,,J1f.tbp[! (ai, 0'2, cr3) Ii. h1qp1¥Jf,'il 
w,f.tf[Jnl.!f.t[! (0) ft,;,"lqw<t bf., J,pwp ,t;J;,.,, .t:burU.JUI'J. .t:wpw'f!h,pn,Ji}JwJ,p" 

cos0 = 0
N- ~.!.'.3 -

01,2 

(9) 

flp•.pwf.t ,f,n.[!.p bf., .t:h'[_rnft./r ,Jnlhft1n4.f.thpijr Jfriu. J.qn'[wf[wf.t n,dh-

1' [! Ii. n p,pw'iI ,,J b,,} h'iJ ,: h'[_mqfr n L tU[J,f.t11- ft Jn 1..f/1/r• ,I nlih ft n Llf.tb pf, J..p­

'[_ UJq w'iI nLdhJ'[!, w1'iii,pwf.t "'"-J"''l "1/rf.t'Jf f.tJnL/J[! w,f_hlfr t"'"- ,t JJn,f_nulc 
t:b'[_m,ftn,f_t IJ.J,uutb1'[_fr9 hp1iLnLJ ,t, np ,f,n•.pp Jw,fthpbuwJ'/rf.t l"'l'nLJni/_ 

.t:b'[_nLf[f.thp[! Ufh"'ll t w,f_hlf lw,f_ jJp1_hf.t Uf/rf.t11 Jw,fthphu[!, opf,f.twft, 

.t:ib/luw,f.t[!, phf.t.q_nll! 1u. ,q_wf.twq_wf.t ,Jnqhp f/1p1_.n.1..J bf., rt;wJwnw ,pnlnl' 

"1/rf.t11- f.tJnijJhp[! (a=20-30 hq/uu2 ), .f!n,,p[! /Jp,tn,J ,t WUfUiftj,,f.t, 

fr,f_wp9[!, qw'iiwqwf.t Ulff.bp Ii. UIJ~f.t (a=,7,3 ~rq/uu2), u<f.t1J,,ftl! Pnni:1T 
t JfrwJ,f.t npnz Jbutw'l_f.t1bl' (cr=470 ~rq/uu2 ), 

bJJb •U[/rf.t'l- Jwfthph'u[!_ w,f_hlfr lwif. fd1pt,ifn1.:J t 1,pn',[, .pwf.t n'Lf''PZ 
.t:b'[_nLftn,f_, UIJf.t wf.t,fwf.tnLJ h'iJ .lipqrn!l>Jit: 1.w,ftwnwq[!, UIJf.t ,lw1qh-

phufihp[!, npnf.t.[! lw,f_ b,f., jJp2_,f_nLJ 9111<>r 'f/r•tlhf/.ut,pfr,q .t:-UJUU1IUU1n1.f.t 

1n'iib9n'[_ .t:b'[_nLf[f.tbp•n,f_ (,phf.tq_nL, u,nlnin1 ,Ii. UIJtf.t), _/lwf.t !.f'n,f_, ftni. .. 



104 

:,/_nu! hJ, fi~qrn,'l>np ftu11J othn,'l>h Jw•ftbpb'ufibp (opjrfiwf untt!/>fr'f­

fib['[!, h'hntJp[!, U[Ulpw!f,J,,fi.[!, Jbmw,zfibp[! !,_ Jfr 2wf'p ,J,bmwrzwftwfi 

m f"l'f ,Jij,•fib.p w1Ji.bp), 

f/Jbmp t fi•zbL, np /l{'!l_n'l -':b·rzm,ftfibf'fr Jby_ Jw,ftbf',hUn{'h1, u:ft­

w,j,,f_ f, 1n t/Jb ['f, ~fi:1_/rfi Juw n,f, n Lp111-fi,b['[! ft w ·J n ~["fZ f, Jn tfJ-bp fr f, b f'ftw­

JntfJ-JnLfi.f! zwm :Juf,um Ul''l_lf-nuJ ,t b,q_,['UIJ.pfi u,,f,ftJUlif, JbiJ-ntfJJUlf, t/.['lll 

u. ,f,n,f,n/untJ /JpfJu,f, U[lllJJu,,f,f,bf'[!' 

lfwftbf'bunpb!f, wftimJ,,f_ fiJnt/Jb['[! U[pfi•'f JwpJfip ,l;wftbf'ibufr!, 

wnw·y_•w9fintJ bf, o,pljrbfimw9,,f_u,,} U11fun·pp9,frn,f, zbpmh[', np'fr 'Zl!­

finf'..t:fr,f_ ,f,n,f,nfu,[n'LJ t •fJf''l,J,wf, wfiftiJnLfi[!' mbrzfr ,t nL'i,b'i,n,J ,fll't,Ju,J., 

Ji&1hTu~w : ,'-f''f['n,!f,n,p Jwftbf"b•uf,bp'-fr 'fb'"l/!n,,J Jwftbpbun111b,f, wft­

m,/r,f_ fiJnl'/J-h[',f, w'l{_b[w9ntJ[! 1-':fr11pn·!f>JriJ.w9fin,J ,t Jw•ftbf'bu[!t 'J,u, 

pw9wmp,f_ntJ t b,[IUJbn,f_, np wq.unf'ipif.b1n·,f_ ·-':fr11pn!f,npJ, J ·wftbpbufrfi, 

Jwftbpbunphfi wftm,fr ·,[ Jnlb1ftmtfi,bp,f, i/"['b,f,9 wJ:Juwy_{'•UJ,}1,u,ftu,'i, 

nw•11/rftw1lfibpn,f_ ntq'l:,f_mJ b,f, 11-hUf/r ·Jwftbf'bu[!, 
1
/r•uft U[nlJlllfT JuJ1pb­

pn,f_' 11h·Uf,/r '"lnuwp t:brz1nLftf!' 2.n'l'I!' lfn,lbftnllf,bf'fr UIJUUffUf 'fUl ·­

uUJ,f_npnt/JJnLfi[! ftu,"11,f_u,,} ,t uj,umbJ,fr Jwft:b['buwiJ,fi w ·qwm tfih!'­

LfflllJ,P ,f,·np['w9JU11f, ,:,/;u,, n pfi wpm1w•t;u, J111',f_ nd t wftw11h1Jj,ftn u 

fl-h'J"J,1fi11h,p,fr' illfnuwpn1J/J'j,n:ififibf"fr -':w,f_wuw['Ju,f, ftwfin'i,n,f_t 

f/Jj,fiq. Jwp,Jfij, Jwftbphujr ,pfintJP,j, ,f,n,f,njuJu,f, ~fiwpw,f_n['nL­

fJJnl'fi[!, UIJUj,,f,'l},f,' f!UU1 U[UMUlhl_,J; J wfrb ['buf, ,t:frwin!/>J,1w9nLJ f! ftwJ 

'>pl'fl' n·!f, nrp. UI 9m:J I! mbJ, ,J Ir,} ,q.np,,},f, w1ft UI f, 1,z UJlf, UI ft n·,fJ' J n Lfi t u Ju "I bu ' 

opfrfiwft, [!fimpn.rzwftwfi fil,p•y_Jwfi ,1,_ Lpw ,f,n,f,nfuJ,w,fi .<;f,u,f'w,f_npnt­

fJJwfi i/.{'UJ ,t -':,j,,Jfi,[wJ Ulf1'fJntfi1wiphf'nL/JJwfi Jfr Jb,} pfiwq.w,f_w,1' 

$lllJ-U1U1ftwp l.<;u,,f,u,,}n•Hp,fr liwrmnwgnuup (q>JIOTau1rn), 

u.. lmc)-DlJPP ,u:wi1ihrh111WJJ~l'i tWrtliuil'i qw,P'~tw.z.wipW!q,wl'i 
uhpoqp 

1./wfJ"frLu,i..u,1,f,wfrw•fi JlifJn11/r -':f,,Jl,[!nt:J l!f,ftu,,} t UIJf, 11.pntJ/J[!, 

np ff' Jwfipn~P1w,'i, nufj, mwft ,Ufnft,f_nrz ft•w/Jfri,J, ftzfrn[!' P-.b, Jbit 

t UJJfipwfi, nppu,,f, w,[bifr Jb,} t UIJ'f -':brzntft/r JwftbpbuwJ/rfi [lll['nLJ[!, 

fl ,f'n2 Jnmw•,f_npntfJJwJ,p. ftiurph.i,J,• t wub[, np Jw,ftbf'buurJ/rfi [lll{''Jurf, 

nu}[!, n pfi """l.'Pm.J t J ,u, ftb pb u fr 2,[l•p_ur·q.Jjrf, n trzrzur,J.f, q. !,_ -': w i/_ w u wp 

P = 21trcr, 

n['mbrz f-[! ft,w ,"lfouwpf, zwnwt[frrz,f, It• 
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1./wfJl.frt/r ftzf,n[! nf'nzhtnL ,f,ni/uw['b,f, ftwpht,f, t -':wz,f_·hi npnzurft/f, 

V ,}w,f_w,in,f_ -':brzn,ftf, ftw[JfolHpf, P,f,,f_[! (n), bp.ftni mw,ppb{' 1-':b­

rz,nLftHf'fr tpb"{j!flLll fipwfi9 -':w,f_wuwp ,}u,,f_wlfihpj, ftz,Jrafib['[! .t;u,pu1-

pb{'nLJ b.f, j,_pwp lluJfrU[hu, pfiil}Ufhu Jumn~PJm-fi,fihp[! (d)t b[Jb V 
Jw,f_w1n,f_ ·-':brznLft'i,bf''f9 Jbiftl! mw'lf,u t n 1 f}-,fn,f_ ftu,fJ',fr/iib[', fruft 

J1niu[!' Il2 fl,f_n,f_, WU[,UJ, V:wJwUfwm•w·uJuwfiurpwp, 

21trcr1 n1 = V. d1 , 

21trcr2n2 = V • d2, 

fi['wfi9 '>UJ('Wp.bpn~JnLfi[! ftif,1&,j,' 

nruib'IJ,s' 

d2 • n1 
a2=a1--· 

d1. n2. 

Unup intiJ-n·tJfJ'iib['J, 11hU[pmJ d1=d2 , J,uft 

- Il1 
0"2 - 0"1 - ; 

n2 

-

(10) 

10-p'f -':w,f_:w•uw{nlw,f, Jbp_ 01, d1, n1-[! ~u,,J:bJwmmfJiur'ii -':w­

J w.p ,f_ b['9,f_ u,,,} ,-':,b1tmftj, (21'/r) Ju, ftbpbuw 1J,,f, iwpntJ'[!, Jumn,fJJnLfi 11 

I,_ ftwfJfttHf'fr /J.j,,f_f, b'i, Wf1U1U1'>UJJ!mn<J, /tu.ft 02, d2, n2-[!' ,f,n['~ 

J.wpft.,f_nrz -':brzntftfr,fil!t 

ll1u JbfJn'fl! Jwft,bpbuwj.,J,·'i, l"'f'nLJ,[! npn2bzni -':wJbJwm•wftwf, 

h,rzur,'i,wftbbf'fo-9 t,1 fip•U[bu -':w,JliJurm,f_n'l -':b'lnLft un,f_npu,pwp q.np~ 

/;'i, wJn•LJ fJ.npwJ y_nL['[!, npj, o-f, :,f,np&j, p_hpJwumfrAw'iinrJ ,f_bps­

bn·LJ b.f, urrbrzbftwmnL wrz1nwwftrJr9, 

1.h,zn<ftfibpf, j,,wnL/JJnLb[! n{'nznLJ b'i, Ufpiftinubm['n,f_ ftwu 

W{'bnJbmpn,f_, ftw:J ti oq.m,,f_ntJ hi mb'lb,ftwmnL wrz1nwwft1f,9t 

f:JwP,J,ibbf'fr f}f,,f_l! -':wz,f_ntJ b-f, qwP'~twiwtfi (cTaJiarMOMeTp) 
4n•;_,f_n'l q.npiJ-j,,pf, o,q.'iintjf}Jw,l,pt l./urP,J,,,i,w1_w,f,I! "N'IJJ(hmj, f,Jw.f, ,q.np-
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.tJ,[! t (,ulf, :MJ, np,U1b1£ .tw,f_w'l 9nLJ9 U1,f_n'l u,fr1_bpf! 01£Wft'iibp.f, ,dil,_n,f. 

wu9fln:LJ b'i, ,[hpU!f,9 ( 1«,[») ,L,_ ,'i,1h11J!kfr,a («,'ii·»), ll.111- ¢bpf,9 ,[-Jip,u 

u ,'i,bp~u ftwu JPW9nL9,/rz_ pwd-wuJnLU[!uhp: lfJ,uAIJIUJ'ii u l~w.i/_UJUUJ,'1 

) 

1_w,frbpf, ftwflf,/'l,bp uurw'i.iwlnL f.wJ'wr 'i,"'lu,,nu,­

,,.,,r:.,.,pJ'wr I; ywfilf,Lw1_w,frf, 'i.ibp.[!J.J, .twirl! t,'l~bl1 

'1wfJfrlu,1_w,f,n,f wzfuwmblf,u "ihu,,e I; t.b111J..bl, · 

np"Jbuqf, t,b'[my'I, ..,,'i,,,,brzf,9 7-1u'i.i7-w'[ f.nuf,, nr/: 

f.wJ,up 'lnr.t/:,l!f, 'i.ibp.[!!,_f, d-w1re ,Jbr1_w'i.im.J I; . 

""'"lfilJwpn,[, f:uft ,[brbf: Jwuf: ,[pw t.wq9'ilnLJ 

bi, nburf,'111, funrzni/.wft { 6npwftn,[ lfw,I ubrzJf:tn,[) 

I,_ 'i,pw o'l'i.im.fiJ1wJp ftw'i.in'tlw,JnpnLJ f.nubl"'· wpu,-

qm.fJ1n•'i.ie1 l,w'i.iA'i.iwpwptfn,J I; ftwfilfrlwtw,f,f!. mb­

'JIU,Jnr•L ll'"'Jf,'i, 2. ... "if,ft/1 ,lb'/_\ ,f,npAf: d-wJw'i.iwl1 
1_bp,lwu111f,tuu'i.f!. r:.wu111wmnL'i.i "i,uf:,blnL 'i,"iiuu,w­

qn,J_, t/JnpAf,s umw2. wht.pu,db2."' I; ftwfilf,Lwtw,f,e 

l,f_w'i.iwl uftqpmJ J!pnJw1f,'i.i fuwn'i.in,p7-n,J_ ftwJ 

qfu-snrz wqnwwftu,'i, [ilfl,Jn,[, W"'t&U t.wuwpwft 

2.rn,f, f,u% , ,[bnnLJ' fdnr..,q 1-rn,[1 l,bU1/,_nLJ 

bu, np,UfbuqJr 4w"l,J,uwpfr .twwniu! ,011-f, f!'lll1Jr'ftuhp ,1_.J'iiwu: !/w-

, ,f,n·LJ'iibp[! .ftwu, .wpnLil /;'i, ,,.nuhrt/rs u ,UfUILnnLt:w'iiuh{'f,9 ,t;/;nnu 

1.bmw,qnui,i/_bdri! inL.J-nLfPI! .t.tnLJ bu ftwPf,iwz_lUJ•,f,f, Jb1. ,er.,[-» 
01£U1ftJ,9 /!fat ,pwpJ.,p, UIUfUJ JJn'lun,J, npUfb'Ui'{_f, ,t;b'lnLf/11! 11-wu',,_wq 

qw:pj,, b f",P rt: b,z n Lf/j, ,J,buf, u It/! t; w u,f, n rJ t (( q>> LJ,·2/r f,, u It,, n LJ bl, 

t:m1_,[b,i ftwPf,/11.bpJ, fJJ,4.1!' n-1!, JJ,1'ii,i_u ,Jb!if,uft·l! «'ii» 0,1£Wftf,L .t:wu­

Lbw: IJ.J'l- q.np.J-nqntf1JnLL,/! ftpft'iin<J bl, 3-4 wLlq.wJ u ,f_bp9'iinuJ 

,ftwfJJ,i.Lhp.j, fJ.[_.f, ,Jf:1.f,u Pi/.UJif1WUUJftw'iiJ!I UwftUJJU Jfr,2'/.11 ~.t, np Uf!l­

,[w.t .tw,f_w1n·<J q.U1,!i,t/_nLJ b,'i, wJp·n11J1.·wftwL fJ,[n,[ ftwflilr,l'iibp: llp-

ujhuqJr j,Jw!iwL, fib lfwfJftv.wz.wi/ift JR'1f'Ull[!WUIJ.Jnt.p Lf,2[! ftw/1,hJ, 

n'p J,wuj,;L :t •t:wJ,w}UfwU11wiri/J,w1&n<J, qwp,,f:_n~J ,bf, t:bU1!l,_!wl .ft'hp'U{' 

t:hU1ublnt/. fa1_1in·'l t:b,1£nLftj, •J.b!ifru,ftf,L, L1_n1,J bl,, fJh Lpw J1hft ftw­

Phl! ftwflftlwi_w1q1f, /!w!ij," ,pw1d-w'iiJnLU[!,f, (m) ,(rt;wJw1UfwU1wuJa,w­

Ln<J1 m-[! bpbp w1'tiiq.wJ nl'nzhtnt/., Ul/1,UJLnLJ bl, li:pw JJrt.p.U[!I flw­

d-wuhlnt/. Jblj[! (m) Jf:1.f,Lf, ,[pw, 1wz,f_ntJ bl, JnL{'UJ[!WLz.JnLp Lf:zf, 

wpd-h.pJ!: '>pwLJ,9 t:bU1n uzn.J hL, fib JJJ'n.w1.f,L wLq.wJ ftwfJfttl! 

«,,[» uzw,Lwq,.J-J,:s .pw!if, ~,J,'Z ,f bplu f!•Lftw,[, UJJ'l- ~wPfa'll! Ull1UJ1inul t 
«O» , t:wJwp[!t uhppuf, O'f:UJft,f, 1w,Jwp ,ftwll1UJ,['nLJ b,l, ,'i,,lwl, nur:­

IJ.n'Lµ: r/,bp1.J,'ii[! 1uiJwp,[nLJ t UJJU ftw,fJ.Jrll!• np.J, f!'iiftuhln<9 t;hu,r, 

JbLJ,uftl! q.U1.L,f_nLJ t «Ii» Ol£u/qf,9 :/.hi!-"-, ,PUJJ9 'iipwu Zlllll1 JnU1t 

U.1u pn·l•npJ! ,;:w,zt/J, UJ,nH1,nt9 t:hU1", ftw,flfrLLhpJ, .P,,[f, Jb'1. Ju,9.LnLJ , 

b,'i, nLl£il£n(Ut Sb'lbftwU1nL Ul1£JnLUwftLhpf,9 f,Jwuwlnif a1-1/r, 41-,f, Ii 
d2-J, wpdh.j!Lh,pf! ,f,n17J.J, 1.hf1UlJJUU1.J,rCwu.J, U1UJft, it:lU'zq}nLJ h& a2-1!' 
'1wJw•~wjL 1O-,p,,, p,w'i,,w,J.\uf,: J!,pfr t:w,J,wl' 2O°-ntJ a=7~,75 
~rq:/utf2, d-:-,O ,998 q:f1uJ3, 

fl. fl2111Ji~p ~IWIU :~wpptp .wuihif.tuuha- 6&2tl(~li u!bpnq 

llwfthphuwif,u [WpnLJ[! }!UJ,f,h[nL UJJU JbfJn11-e '1f,,,Ju,[w.t t L,piu 
t/_pw, np hpftn.L :f,w,qbpf, pwd-wfl,JwL Jwft,hpbuf, uwt;:Jwun·LJ Jw­

ftbpb'uwif,L [Wp,nLJJ! t:wJbJwU1wftwL t 1u1L "AL·zJU111'J!, np,l, wfl•t:pw­

dbzl/1 t, ".f'Ufbuqf, 0'[-f, pzuif,,ftl! ftwJ t:b,zn<ftf, ftwfJf,ll! :f,wqbpf, pw­

dwLJw'i, Jwftb,pbuij,,L ~"{1,[w·.t ftw"lfruwp fu'n11n,[wftf, .J-wJ,p/r.p IJ.IlJ,['lli 

'fLUI [J.J'l- f/w"{L wpmw1t:wJ,U1t/_mJ t •t:hU1'UfUJl ,,,;w,[wuwpnLJn,[' 

r 
0 =--ilP 

2g ' (11) 

npU1b'l LlP-L P'2LnJ,ftJ, ftwJ ftwjl-Jrij, 111nw1.w9Jwl, ,~w,J'wp lflH,pw­
d-bzl/1 ''lluzJw'i, U1UJppbpnL/JJnL•UL it, 

f-[!' ftw"fplJUlp J.UJJ,pf, ;zUl'nUli/,j,ILJ!, 

g-u' UJ,ZUJU1 wuftJw'i, 111pwq.w9ntJ,[!1 

• bj1b hpft·nL UIUJ[Ttphp . ,,:h,znLfrLb,p.J, 1:Ultt/rntJ&bpf! ,4wu,wp,[nLJ' H, 
Jf,L,_LnLJU ftw,"lfruwpn,f_ ,u ,;:UJ'ZU1UJll1nLU 1.hpJ'wuU1.J,-G.w'ii.f, u,<,wft ,, Ulll(W 

01=-
2
r . ilP

1
ka

2
=_r_ilP · 

,' g 2g 2· 

. LlP1, LlP2-f, ,,f,n·/uwpbL ftw,pb,Lfr t ,[hp9Lh·L 1'pw'ii9 t:wJw,"lw~ 

UIUJu/uwun,1£ UJn+'iih,pf, ,pwp,J.,pnliPJn,~HhpJ! (h1 Ji. h2) Jwun·JbU1pUJ­

ftwL fun'lnif.wftn<J: flwd-wuihlnt/. ,[hpn·,;:,J,'lJUJJl hpftnL ,;:w,[wuwpnul­
'iihp'i, f,pwp ,[pw, 4uU1w!iwLI!' 
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Un,f_npwpwp ,f,,np•dwpqtf.n'l t;bqnLqbhpft9 Jhq[! y_nLpb t, npfr 

Jwqbpbuw:.rftfi 1.wpnd[! mtf.1wi y_hpJwumft,-C.wunLJ ,f_bp,9bnLJ bf, 

mb'l.bq•wmnL w4JnLuwqJ,91 flpnznul bb Plmft,qft 11-n~pu qwinL t:w­

Jwp w·b•t:l'•UJdbzm -&.fiznLJJ! y_p,f, ,,_h,U[j!nLJ, WU[UJ bnLJ,b[! qwmw,pnuf 

hfi Jin,u t;b'lnLqft t:bm I,_ mb'f.W'ff'blnt/. umw9,f_wJ UJ[''fJnLb.pbhp[! 

1,2-l''l- t:w ,f_wuwpJ UJb J by_, t; w,z,[nd b,f, t;b'f.nLq'fi J w qhpb u w Jftb 

L"'[,nLJ[!I 

9-np,J,bwqw,bnLJ inLanLJ/Jft qwJ wnw.bdftb t;b'l.n,qft (J-b ,f_bp[! 

liz,f_wJ b'f.wbwqn,f_ 1_w1,f,nLJ bb (JJ, U. {J.b,p,J,fi11-hpft wnwy_wpqwJ-

~wl'l!ft ocpbnL/J:JwJip (fif[. 32 )1 

lJ wp.pft w.J bf,w qwp,/,_n,p Jwu[!' qiwUf ftLJwpft JWJ[' I!, 11{ b m.p t 
'ltLL,hbw t:wpff I,_ un~ b1w•hp·1 1.wpJw·p bf, t;wu,n UJU[WqnL9 U[WU1-

.pwum,f_wJ-, tf.bl"l,_ft9 ,f,n.prf'-ftb~_ iw1Yiw9,f_wJ- 0,1-0,5 i.fi.f zwnw4._f,­

qn,f_ ,qwU[J,lJwpbh.p[!t !lw,,f,nulfibp[! uquhinL9 wnwy_ qw'U[plJW['f! I,_ 

wifi,nfJI! (1) 1wt/. l:'[wbnLJ bf, ,In'UJ'j! j!pnJwif,fi fuwrobnLf''l'n't/., W'U[W 

untf., ,f,uq i/_hnnu! n'l.n'f.nLJ JJ-n,pwJ- 2.11ntf.1 

Nw9,f_w•J wbn"/Jl! l9bnLJ bf, {JnpwJ 2.'Pntf., 'f{"UJ Jb2_ [!bq'l}Jnu.l 

qwU[:Ji'lJwpft J-wJl'l! UJJb'U[hu, n[" WJ,b t:wqj,,f_ 11-ftUf,lJP y_pf, Jwqbph­

u.ftfi I,_ ,f,nj!p-ftb1_ pwp.d.,pw9bft UJJbt 'l-pwbf,9 t;bmn uwp.p[! Jf,w9-

bn,J bf, wmll{J,pwmnpft,fi I,_ t:bm•/,_n,J Jw.finJhmp,ft (2) 9nL9JnLb­

pf,.fi, bp'{' JwfinJbm['.f, wy_ Jfif[n,J t;,b'f.nLqft Jbfi1ft·uq[! t:wubf, wJb­

bw,pwpdp qbmftb I,_ (J) w,fin[Jnd qw'll/PLJUJf',ft9 11-n,pu ,pnzf, 011-J, 

pzmftqf!, 'fl'ft bb wnfimJ UlJ'f JnJbfimftb t:wJwll{UJinUJUfuwbn'f. Jft­

LftJhmpbpf, Pfat/.1! (hi-I!) JwfinJb,mpft ,J__pw1 

,P,,ral!. 4r4'imuf "'i, ,.,,.,,'l ,_,,.,,_ 

'lu,J I,_ ,[br9'i,nLJ JJ,2._l,'b wrdb.[!{!_1 

fil',u,f,bin,[ -'itnfll_, Uf.Wrn,'it-f[m. -

[,/JllL'i,{!_, WJ'i, 2-3 u,'i,'fwJ n'fn­

'l_nl J b'i, r.bmwq_nu,,[b l/_,,i! r.b,,_,,L­

q/_, //u,,/ inLJ-IJLJ[il-f, ,f,n.er .(!W~ 

'bwq'itbpn,[ I,_ q('q'i,bintf 'i,,,LJ'i, 'l"r­

,>-,,,,_,,,p,nL'i,'i,brl!.• ,[br2_l_,'i,l_,u r.w­

Jwr "r"Z"'J b'i, h2-l!.' U,,.,w9-

,[ wJ wrdb.[!'i,brl!. ,,,b'l.w'lr ,,,J b'i, 
l,ft. 32. Uwftbpbuw1/rft 1wpn,Jf! npnzb1m 12- w'bwak'- Jb I,_ r.w •'nul 

aJ. u.. 11<1tpf,L,brfr u111pn' r'l P t• 2. 2_.,,_ 

a2-[!_t 

ITmqbrl,umJ'l•,li Lrl.ntJplibr 1. m:quarp9~m 109 

ra-r j? lf u." b 9. r u. s J>'t, u. v1 s u." !! u. <1> lf u." b '1. U." u. ti c 
bwwif,,fi wfil[iwfi zw•,f,Jwfi t:wJwp wnwy_wpq.,[wJ- b,fi zwm 

JbfJn11fi hp, npnb.p 9nLJ-8 bf, u, wif,u f,J wb zw•,f,ndµ hp1fr 11-dtf. wpnL­

PJnLb,b hp[!t Upwb.p 1:f,Jftwf[,wfinul qw Uft/. w.J l,f, fl,p,y_Jw,b t:ftumhpb:­

,q_,f,u ft bp1/.,nLJ/Jbhpft t;,bm, npnbc.p In brzf, b,f, nLb bf, nLJ ft /; wzf,,f_ Uf,ft•b!j 

Jwqbpbuf, ,f_pw •0''1,P wrpunpp.9ftw1f,1 Un U[WUllhUJnn,f_ 1t, bqpwif,,''u 

wb•qinibbhp,fr zw,,f,n•,Jfih,p[! U[hm.p 't qwmw,pbl Juf,um Jw.ppnL/JJw'ii 

-ll(WJJ w,bbhp·nLJ 1 

UJuU1b'l.J ,php,f_nLJ t ~bbf,b•l/i{'W'f/r U[bu,wqwb t:wJwiuw,pwbf, 

lfnin ft'l- .pJ,JJ,w JP iwipn,pwmnpf,winiJ J,2wf[,f_ wJ JbfJn''l-f!' frpp_Jwf, 

b,wwifrfi wbqJUJb npn•znul[! ,qwmwpt/_nLJ t Lnt/_JUJl ,J,wqhph·uf,b q[!­

Uf_UJJ- orpj, if12Inpq[! tf[,pw•bJ, i/._pw U[pnfhqmb•inL Jf,1p_n9n,f_1 U!'l- b'U[W­

m•wqj, t:wJw,p t:bmwqnu,tf.n'l. Uf/ib'f •bJnil!fJ:ft pwpwq P,f,fJ'brzl! bw•fuw­

U[hu iwtf. itf.w9,f_n,J ,t /iJ-npwJ p_1pn,f_, b{J,b qwpf,.[! qw t:rzf[{;L,r T"-
4.Ufotf.nd (Ufwpw!f,f,fift, qJnmufr qwJ qf,findwU[w,f_bbft w9bwnbwJf,b 

3 %-wb n9 .in,J-n LJif//r o•cpbnLJJ JUJJlp) pnb P'l!P J bmw'l.wq•wb JJwfJ:f,fi: 

IJ.f).t:,pwdbzm t ·t:bm1Hi, n.pUfbu,q,f, Jwqbphul! if,,fif, 1:wpifJ- !,_ n,bhfiw 

t:np/,q_nb•wqwb '1-Pf'.Pt Uj'f wJ,pw9,[wJ /iJ-f,/J,b•'l.l! mbqw,,f_npnul bf, 

WU[UJ<qJUJ q,JllL~hu,f, Jby_, n,pu,b'l. iotf wJ- t t;bu,wqnmt/.hif,.p t;b'f.nLq[!t 

l.:tin,,f_bu,[!, "l'l! U[WU1pwuu,,f_wJ t t:wp{J--qnLqwt:bn [J-w,f,wfi9f,q WU[W-

4,f,bhpf,9, ·bwtfu•o,pn.p U[hm.p t iwtf. l'lwbwl' 1.wpf[w,f_np zt fiJnLtf! 

J!bqi'l.JJh'l t:b'l.n,qf, Jby_ zwu, junp[!, ,t;wqwnwq U[W['W'CfWJnLJ {f,11-­

pnuu,wu,J,q -C.fitJwf, zbnpt:f,,,[ Plm,ftq,fr d'/,_[! fr,f,nju,f_f,1 (/J,ftfi11- Jwf[b-



11ft 

phuf, l/1UJ'ft/iw "l'l-n~znLPJwJ,p, ',YwmnLft, J-wJ,f' ,f! J-,11/_wJ- J,j,qpnU[f,U[h­

ll1f, o,qJ1nL{JJWJIJ1 pw9 hL fJnqLnuf o'l,f, nmf,q[!t 

• bw·w1J,'it 1UJ'it,ft1n1..'it[! npn·zhLnL UUJ['jl[! mp,/_wJ- I; 'itft. 33-nLJt· 

lf.f,w-9'i,,h'ln·,/_ 1nww,/_npJw'i, UJ'fi'JnL{'[! ( U[pn1hft9f,n'it -LWIU[ll1hp, !f,1/ii­

. JnuqnU[ q'UJJ nufhq l;lhftmpwqw•'it [WU"f}, np.[! mhqw,/_np,/_wJ- I; 

,f,nw,J,ft LnLuwJnLmn,/_ JnLf} wpft1qnLJ, ,pzm;f·ftl! U[,l'nJ,hfrmnLJ h'i,, 

l;qpw'itJ, 1'.J,wt 

I/ f,iq wft·h 111 w JJ,,'it mw pwJ-nLfJ1w'it ,f,n ,fl n•f,iJ w'i, J ft'i.n 9,n ,/_ I; q,[' w'it,Jr 

,[pw UU1UJ'itnul b'i, nu,f,·qf, qmpnLft U[WU11qh['J!I {wt/_ up,t/_w,J- Jwmf,­

mn,/_ q_q.nLJZ b. ~z'mnph'it Zf'P_Wq.J-nLJ h'i, pzmf,qf, hqpwq.j,J-p' l;ftpw'itf,'it· 

wJ;,pw9,/_wJ- U'U[f,mwq ,fJ#f, ,/_pw (ftwph[;jr I; 'itwb. 1nwwLq""[1hL}t 

"t.,ftwp[! l;q1pw'itf,9 ,;w'i,h,ln,/_, p,zmf,l[ij, h,qpwq.J-j,9, hph'.p ,!f,w,q_hpf, ,pw­

dw'itJw'it Jwqihphu'ith,pf, 1,;U[U.W!'it qhmnLJ, 'itpw ,;f,Jpj, Jnm, mw'itnLu· 

h'i, rphU[,f, t;h,,z,nLq'it nuw1_wJ- znzw,f,n,zt llmw9t/_wJ- w'itft1nv'it[! ,ft,Lfi'itf,· 

hqpwJ,fr'it w'itft1,n•1..'it 8-1rt 

tnzw,f,nq{! qwph[f, I; w'it9qw9'ithl 'itq. 25-nLU 'itqwpwCfpt/_wJ- J..b­

,f_n,/_1 

b,ww1f,'it w'itft1w'it /J'tf_wftw'it w.prfhp{! npnznLJ h'it w'itft1ntfiw-

1_w,f,,J, ,oq.'it n L/J'.JwJ1.p, ,j,u ft b11w 'it ft 1nv'it wz.w-,jl w ft w'it J hJ-nL/J Jn L'ii'it b pf, 

I 
co i 
J 

r 
D 

l 

~1, ... ..,'l • .,,_ 

-/n'I "lP't,,'I 
.,,,nfJe 

~c-

(OL~ffLJP t, 
,,_,,,'lJf'. I, ,,_,,,,9,,,,~ 

"'l'"'9""'" 

W'[Jt1Luu,fi,hrfr Jf,2_n9m[ 'lm'bnui 

b'i, t_w,f,,J.wJ- u,i,qJ"''i, ~nuf,'bnLuJ, 

"'rdh,ee' cos8-'it, 
U.J'i, 'IJ,"l.,emJ, _ hpp t:.bm,u'ln­

tnnLJ . M, Jwftlrrbunphil u1ft111f,,f 

'bimfilhrf, "''l.'fh9mFJ1nL'i,f!. 'bpw'i,9 

mwp php ftn'ir9h'i,111p1119f,ur'bhpf, · 

'llr"I.J.!"LJ, hq_purJf,'i, ur'iiqJw'i, t_ur­
,f,mJ{!_ ftau1111MpmJ " J,'i, uftqpnuf"" 

Jur,enLr 2.r/r, ... .;,_w Jur~hphunpb'i, , 

wftmf,,/_ 'i/jtufJf, lnL1fm.1fl'bhpf, r,..,_ 

cos 0-t. 

U.runrnw~ 7 

11.'l,,,'lf,•J/• -2-
fuouu,w'b,~ 

WUJ/li l;rq /ud2 

Jwp, [!'it''l- npnLJ, ;_1UJ,f,nLJ'iihp'it uf[un~J ,b'i, ,f,n~p qn'it9·h'itmpw9J,w­

;'i,bJ7j,9t llmw9,/_wJ- wp'l-Jn•L'itll'ithp[! q.pw'it9nd h'i, ,/_hp•b.nd php1_m,} 

,UJl[_JnLuwftnLJt fe'f'P.Jw'i, f,qn,PhpJ[! { cos8=F(C)] qw11n1.9nLJ h'it, 

.wp,u9J,uLhpJ, w11w'it9/l1Jr ,[J,w mhrzw'l!rrhln,/_ Jwqbphunrrh'it wfrmf,•,f_ 

"LJnL/Jf, qn'it9h'itmpw9.f,w'it, J,uq o["/Jf,'itwm'itbpf, w11w,'it9.p.f,'it' cos0-,j, 
mpdbp'it-hl'l! ('itft. 34), 

4>0 (lS!,"i,lJ.IJ U. "i, lf,lJ.ij 

U.2Iuwmwlif 1. lmllmn~Ji dwlj'b:phuw1)1a 1wpdwli 11 wnunpp­

gJ1w!Ji d)12h h11wll ljwUf)'I niumdliwu}lpntp!m­
GJ! 1mi'nnn~/01J. h ui)1GI). G!mJi>/1mi'm1!p pw­
chuGdwli dwljhphu]'IG: U.l).unpplilim)'I mlruw-

. ljwpwp dwljhpliu}I npn2nul]! ·- _. 

tl>npJ..fr ,;wJwp .,f_hp9'itmJ b'it i/ri'lnwJJrt UU[ppmfr (C5H110HJ1 
,mw['lphp qn'it9h'1lmpw9j,w.f.thp/r lnLJ-nLJPfihp, "t.,pw'it9 J.w·qhphuw1Jr!r 

J_UJ'[lnLll,'ithpf, 1_wif,Jw'i, ,;wJwp oq.mt/_nL,l h'i, t1. 108-mJ . 'itqwpwq.ep­

't/..'wJ- ,pzmfr,ftw1fr'it Jh{JmJi/r9 2, oq,mw!q.np-,J,hfd,/_ /J,htr,fa'ii-rphpfr uwp,pf!; 

lm.bll'tJp-librr~ UJWUll"Wummdp.- <Pnp,1,f, ,;wJJup ,l_hl's'it,nLJ h'i, 

100 dt mwpn,znL/JJWUp [UJ,/_ · i,/_w9,/_wJ- l[n'itwJ..b. 6 ftnipw'ithp b. 

. rlnJh Jwmfrmn·,/_ ,;UJUUJJ1_Wfrw-l'n1.:J rww'it.pt .M 1 ftn1;pw1f, jbf 1.o'it.nd 

.b'it 60 dt 0,2M f,qnwJf,l UU[f,pmfr hlwJf,'it [RLJ-nLJfJ/!, f,uq J'itw9w~ 

.ftnlpw'ithpnLJ' 30-wqw'it dt f}npw~ 1_nLpt f/Jf,U[hm[!, . npn,f_ . 1_nLp I; 

,/_bp·,1p[w~, 2-'-3 UJ•'itqwJ nq,nqnol h,u Jrrqnwuifrt U'Uf/rpm1f, biw!f,'it 

.tnLJ-nLt/JJ, ,f,n-.pp .pw'itwq'ithpn't/..t .M 1 ft•n1ipw.rf, inLJ-n1cJtPJ,9 :q_lhpo'itnLJ 

.b'i, 30 dt b. ,f,nfuw'l-f'nLJ X, 2 f[n[pLUJj, Jh1_ nL [Wt/_ Juurn'itnLJ1 

UiU[iUJ JwpnLp, ,;mp ,f,np1dw'itn'fJl/r Jhl ,fbps"it-htnt/.. Jnm 2 dt U[il,m- • 

_pwumt[wJ- tnu}nLj/J.J,9, 'it,pw''it,n,/_ t,/_wumJ h'i, 'itw-fr,-iopnp 1_['n,/_ Lif:~9-

.,/_wJ- U[f,U[hll1[!t U.1'1- "{f,U[hmn,/_ M 2 ftn[pWJf,9 ,/_hp9'itnLJ h'i, 10 dnnL­

.J-nLJ/J ·1,_ mhqwipnf,in11J M 3 ftnlpw'it, UJ"{UJ ,;w1_np'1-wpwp qwm:w­

pnLJ 'it,nLJU q.np•J-.n•q•nlJPJ-nL'it'ithn JjrJ.i1,111,_ 6-(1''1- ftn1ip.wl'itt U.1u ~,11[_ : 

1 
1/wphi,f, ( -'/..-hp9!Jh1 liw,/1. pn«Ph u,uff,pm ~_u,J nph;t n'l''PZ Jw~hphunpl,L w~,­

..urful 1, J""' I 
2 1.w~d.'i,wpwpi/_nu! ( Lw/, wnwiw,Jn-,1,l,,,.p,u~wL Jbpn'l'l!' 



112 b. 'I,, U.pw&w.uiwli 

UUIJJ.IUnLJ bu p'l_nJJ.J'Jfa:i UU[ippurj, 0,2, 0 ,1, 0,05, 0,025, 0,012'5 Ir: 

0,00.625 JnuJJ.JJ1JJ.JU1n9 1nu}nLJ:P,ub111 
ll2JuwmwG.f~ wnwr~G. uwunuf UfJJ.IUl,('JJ.IUUli/_JJ.JJ- UJ.nJJ.Jp_,j,,u bpb.[! 

LnLJ-nLJfJj,9 i/_b119unLJ bu 15 dt 1,_ L9UnLJ [JJ.li/_ Lilw9i/_wh, 1..npw9i/_wh 
I,_ Jn•Jb Jwurj,mm/_ ..t; JJ.JJJJ.JpJJ.Jq_JJ.J~'i/_JJ.JJ- ff.nL![1JJ.Jfibp ,j, 1Jbp_t BnLpJJ.J'.[!JJ.JU­

l_JnLp qn[pJJ.JJj, Jbp_ L9UnLJ bu UJJ.IU'f.p Jbp_ [JJ.li/_ JwupJJ.19i/_JJ.JJ- h ~JJ.J­

Jw"fJJ.JUIUJUl/uJJ.JU wU9j!'bp n1Lub9n'l Jw'l. 1ni/_ Jw'li/_JJ.JJ- ,uq•mj,i/_JJ.19['wtl' 

wJ-fuj,9 1-JJ.Jq_JJ.Ju qpwJ, ltnlpwubpf, pbp,JJ.Juubpf! i/iJJ.JqmJ bu ful!­

!Jw,Lubp.ni/_ (u'UfJJ.Jtr1wq,w ..t:JJ.JpJw11 1; frnf':PJJ.Jubpf! i/_bp9Lbl ~11:_fti/_wJ- ful!-' 

9wu'iibpni/_) I,_ 10 pn•U[b /J'JJ.11,t,,JJ.Ji:w11nLJ but ,,,J1Ul'Uj,9 .t; b1mn i:w·i/_w­

UUIJ1Wf/.znnL/JJWU .t;wumwmJwu ~.wJwp ff.,n·l)pwlubp[! 1 ,5-,-2 rfwJ 

fl,n'llund bu ~wu,qJ,um ( WJ'11- f!UJlcw9'.{!nLJ 2-3 wuiqwJ fuwnL 1byn,[ 

ff.nl!/1 WU bpf, Uf W['n "u,wqn•"P JnLU[! ), 
{nu}nLJ/J.ubpf, J·Lw9wJ- Jwu[! oqmwq.npJ-nLJ bl, lnLJ-nLJ/J/011-

,J w•q b pb-uw1J,lu [WpJ UJU 1_w14' nd.u bj,J, ~wJw pt 

!lw,t,nufoubp[! qwmw·pn"J b,u uff.>'l,pnd fJnpwJ- uJ,, WU[W i/_bpf! 

Lztf.wJ- tnufnLJI/J,Ubpf, ~bm (i/in12p qnu9bu1mp'JJ.19f,wubpf,9 wu9:uhlni/_ 

,J bJ-bpj,u )t <Pn pd.[! qwmwpbl[nL ,[!Uf}w9.[!n~,l w p .!wuwq,pn~p JUJU mbm­

pnd LzwuwqnLJ bl, fJ.b11Jnumwmj, qw·J ubu1wf(.J, 2.bl'Jwumj,•-C.wiU[! f 

f/,.b'pf,•L1'f-bpJ, uw,p.pj, (uq·. 32) lwi/_ l'i/.'w9,,J_wJ- wun•{JJ, (1) Jbp_ NJUnLJ 

b,L fJnp,wJ- p_nLp WJU.p1wu, np ff.•wUfifauwp•f, J-:WJ['l! -~w'lfail znzw,,t,J, 

Up'JJ.I Jwqb11bul! I,_ U•WJ1.[J.[! JJ,w9•u1nLJ bu 011-w•i:w:L UfnJU[j, (aonH­
paTOp) .t; burt bp,p ,;pmw12fru .-C.LizJwL w•,[b,L9-nLq[! 1.l'P JJJ.Jq'bp,buw­

JpU [W{'nLJ[! .t;w'lfJw~wpb[nL ~wJwp 11-wnUnLJ t pwi/_iupwp , qw-

"lfaLJwpf,9 11-nLJ1U t fJ•Nj1_nLJ o,,,-J, pzm,J,q[!t f!Jbm'.p t WJUIU[bu qwp1qw­

i/_npb1l J-npw•q,f, pw9nLJ,[!, np ff.w"IJ,uwpf, J-wJ1pf,9 -f,pwp_ ~bu,1/,_f,9 

11-nLpu f}ni_n,z nmf,qubpf, JJ,p_l,_ Jf,2_wff.w1n LfiL,J, 10-20 i/_w1pff.1w­

LJ,9 ni_ U[Wf/.wut 

U.p.!wu,wq.pnLf1J•W,U mbmp•nLJ qpwiu9,n 1oJ bu ,pzmfr,qu wurwm­

i/_btnL JnJbumf,u .t;w,lw,Uf'W.U1JJ.JU•fuw1u•n'l JUJ/p.u,f,Jwl UnupJJ.J9nuJr!' 

uwp,pf,u Jf,w•9JJ.JJ- JwunJb,mpf, 9n,L9Jmu1.p,u•b,pn·i/_1 <Pnp,df! qpq•umJ b'ir 

Jf, .pwuj, wulqw,J: 'J,pwiu,J,9 ~.bu,n tnL['[! f1ur,4'nLJ b,ft, wun{Jft nL 

f/.wutJ,uw,p,[! n''l'n'ln-L,J ,t,:np.!wp,q:,fn,z L"LJ-nLjpn1,[ I,_ unLJU M.tni/_ 1.w ­

i/in~Jftbp[! qwmwpmJ J1,nw L"LJ-nLt,{Jubpj, 'irq_JJ.JmiJwJip t 0·q.mi/_bi1n,[ 

12-1111- .t;w i/_wU'w,pnLJ,j,9' .t; wz,[ nLJ b:'1, inuJ-nLJ'ffu bpf, ,J wqbpb uw Jf,'zi 

1wpnd[!1 U.p,,-JnLU'.[!Ubp'J! q.pwu9nLJ b,u umnph pbpi/_wJ- W'l.JnLUW­

qnul, 

ITw~hrhuwJJ,,li hrL.ntJp&hr I. wqunrp~Jiw 113 

U.qJntuw~ 8 

I 
l;pq t.C !'. a !'. a 

C Jf,£f,.., r . 1010 1( CJfr!·) ,fnt i 

c-t \ 
a- -- C1 + C2 ~ u.C2 C2-C1 cr2-cr1 ~c r / 

2 u.Cl 

0,00 72 ,8 ) 0,01 -6,6 -660 0,05 1,36 
0,01 66,2) 
0,02 61,0) 

0,01 - 5,2 -520 0,015 3,20 

0 ,04 53 ,3 0, 02 -7 ,71 -3851 0 ,030 <l,75 

/Jm,w9•~wJ- mi/_1w:[iubpf, ~,f, ,Jwu ,!J,.w qwnnL9nd bu a= F(C ) 
Jwq,bpbuwJf,f~ [WpJw•u f, r'l_nfJ,bpJj, qnpw11rJ,J-[!1 

U.,,-un ,p ,p9 ,f,w1J, p'l_n ,fJb1r Jj, qnpwq.J-j, 4wqtfnule-
/,_ LwG.qdJntr~ Jiw1lwuwrtfwG. b I... r 00 uht)m:pJmG.G.hir~ lliiw2il_~1,tl1!.:.,.-

U.'l.1,nwwq 8-J, mi/_1wzubp[! mb'l.'Ul'lfl''btni/_ 3-,p,,- ~wi/_wuwpJ·wu 

,Jbp_, ~wz~n LJ b,u JnLpw·.pw•u;unlJ1 C ,J,j,~j,uif,•u ~ill'JWIU[UJUIWUij,,wun'I· 

Jwqbpbuw1J,u wif.bls'nLq'[!' f _,u, I,_ q'wnnL9nLJ w11-unp.p9,J,w1J, P''ln ­

fJbpJij, qnpwq.f,J-l!' f = F(C .r,u,i.): r 00 "- b J;,w ·u1111;,mntuuhpf, wp-

C 
rlb".pubp.[! npnz b,[nL ~u,J,wp qw1nnL9n•LJ bu - =F (C) ~nrl'' r 

'J,,p1wu,f,9 .t;b,mn ~wzi/_nLJ bu Jwqbpbuw1J,u zbpmnLJ j,,qnw,IJ,c 

""l:Pl'mf, Jbq ':.f,,,-po.pufal fu:Jipj, ww•,[wtJ- Jwqhphuf!' S'0 -fl '"- JnLn­

Jnlbff.n~lwJj,u w11-unpp9f,nu zbpmj, <wu-mnLfJJnLU[!' 6 - u qwJ, np 

un,LJuiU ,t, 1Jn[lh-q1n1LLJr b1pqwpmtfJ1nilu[!' {: ,t!_(mb'u ,t2_ 94-95)t 

ll2JuwmwG.fp 2-rq Uwup ui/_f,pi/_wJ- t U[f,u,,- UJnL/JlLnLJ-nLJ/1 

Jw•q•bpbuf,u urb'l,J, niub9•n'l Wl1fUnp1p9J,w1J, bphnLJifJi/, nwnduwuf,i1-

Jwup 1/,_ w·,,-unppbumj, mbuwqwpwp Jwqb,pb·uj, np.nz•JwU[!I 

U.,,-un ,p,p9.f,n·u ~wi/_wuwrwltznn tc/J:JUl'U 1wuwJ- wJ-funi/_ lnLJ-nLJP­

'l,bp[! [f,J,i,m,pnLJ bu, [Jw,fbtni/_ [f,J,[1np1w'Ulj, wnw2_f,iu pw·r/<j,uubp[! U 

f/,b,pf,u,,-bp ,f, uwp.pni/_ npn·tnLJ U,J1WU9 JwqbpbuwJ,j,U [Wpni:Jubp[• 

ax i,,1rpunp1p9f,wJ,j,9 -<:-hmm 

PJwuw,Lnil J •wqbpbuw1J,u lwl"Jw,u w,l"rlbpu,bp,[! (cro-t I,. ax-d 
JJ,ft1t"- w,,-unl''P91''JJ.IU I,_ w11-unpip9f,w1f,9 ~bmn, 'lif'W[f,f,1qnpbu ( ,uff.. 

35) ~w2i/.nd bu 1nLJ1WJ2WUUnL[" L'nLJ-NLJ,Pf, ~wJwp upw qnu9bu. 

mpw9 f,wu (Cx) w ·11,unpip9,J,w1,J,8 ,:1,,ur,n, 

f-1376 



U4 

' X b" I u.,,_unp'/!9f,w1,J, Jb,J-n,f}JnLUE' r =-, JnLp111,e,ubt1m.r ~n'i,9 u-
m 

""r"'9f,1111/r f.w,l111r r.,.,z,f_m.J bi, r.ts,,,1,_l,.,l p .. 'hwAhm/_' 

f' = -~ = ( C0 - Cx) . V tfnt 

m m q 

UJJUudu1 m-l' UJ''}-Ufl[',P.h'innf, f[z'f,1rou t, 
v-lu' ,/_hp9,/_.w•J- l 'ff-ll~nLJ/Jf, 1~w,/_1ww, 

0 

Ca-L' ,Ln-LJ-n,.tf!,f, f[;nu9hL,np11»9J,wL Jft'LtlL UJ'}-UN{'\/19/twu, 

Cx-1!' f[nL9ahU1f7W9,j,wu UJ''}-U,n['IP9f,wjif,9 -:hUJnt 

c-.. 

f,Ju,'i,u,Lm{ ,If, .f!u,'i,f, lnu}mJ[il­

'i,l,pf, f.uu/_wuiupu,f;znwf[,;,'i, . f[n'i,-

x 
9b'i,mpw9fr,,,'t,brfr r,,,,Ju,p - ,Ih-

m 
JnLfilJn,'i,'i,hrl!.•_ '1"'rb1fr !; f[iurrnL­

x 
9bl - = f (Cx) "''1un11p9friuJf, 

m 

fr'l.nf.ilsrJfr f[nr"''lrJl!. UJfr'i,'1- hJmfil/ 

inLJm.1fil ,,,,'l.brfr pwd-111',,J,,,'i, J111-

l1!srhufr r,,,,,1,,,r, 

lJ.~.,f,,/_u,9pwJ u,J{uf, urbu,u-
0_ ~ ,. 3'5. U.11u-n{"PDfrw1f,9 ~/,u,n [nL.}nLJ[ilJ, I, ·,1 l,b L , S r, ,/_ J 

. . . -,u,pu,p u,'l puu{! •'•' "'2. nL 
. <w,[:wuwpww_nu,~.u,f, ~nf,9,/,f,u,pw9fow1.J, _ 

2 
ii-Un•fil1mf, "l""zJwlr ww!f,frJ[, bi, ( wpmu,f.,,,Jmbl",f_ wJ'i, uu / q-n,/_) 

f.bmh1wl p,,,'i,.,,Ahn,/_. 

( 13) 

Uur-:.JwLw1J,fJ ,,_b,.,,_wn,J, h[''P WffUn,ppi/_wJ- Jn1hf[nL1luhpf! wq­
»·npph·L,nf, Jw1f[.hphu'f,L wnw1.w9LnLJ hL fffrUf _ '[-UJUUJ',/_npi/_wJ- Jn-

1nJ•nihf[nL[;WJ,f,'L .zbp,n, J:frw,/_np Jur,f[·hphuf, ,[pw •,nh'l.wl[npi/_wJ- Jn-

J.hpf, /J,J,tf.!!' roo.'i,' npnzi/_nLJ t Jf,wrL U/'}-Unf'\P.t/_.UJ1J- Jn1hff•nL1;f, t­
!f,hf[,nf,,f_ 1w1uwf[wu -:w,n·if_wJ-ni/_' S'0 - ni/_ ,IL qwlfui/_w~ l it J ,wf[hph­

uf, pun,tf/JJ,9, nLu.,nf, w1f[,nlj,i/_ur9.pwJ- w~Juj, ,nhuwf[wpw{' Jwf[b{'hU[! 

Jrwph.1J, t -:w2,/_·hl Lwlfu"l''l- urffe.w,nw'irpj,9 u111,w94_wr>- r 00 h S'0 me,/_­

J""LLh,pf! 13-{"'f -:w,[wuwpJwL Jh1_ ,n•b,,_,w,,_ph•tnL J,p:1_n9ni/_1 

0.1u JbfJn11ni/. UJ''}-U'np-ph,L111f, ,nhuwf[wplU,[1 Jwf[hphuf, npnznL-: 

,II! q,npi)Lw,f[iwLnLJ f[f,pw111n1JJ h1L "''l-unp,phL•,n1Lhpf,, ,IL f[w,nw1Jr11.w­

mnp1Lhpf, t:w'JhJw,nw•f[-wL ,pfrU1!f,'i/_n1JPJwL q.'irw-:w,nJmu -:w,Jwp, 

U.2Juwm,w&fp 3-rq ilw.umil u,nni:.q.nd bL Spiun1J[1h-'l-1nL4tn//t 

f[wunuf, ftl'w'q.np,J-n,Je UUf/rl''!'"hl'/r -:n,Jn1n·q. zwppf, Lf[w,nlJwJrP, 

"'l'"UfPl IL pn,pftl UUff,p,nLhpf,9 UfWU1['UJUUJniJ bL upwu9 

111w1frL ln/jJ-nLJ/JuhpJ! 0,.5 un1/1 htwJf,-L,,l[nL9bu,npw9frw1nt/_, IUUf!» _ 

~ win p-tpLU!p wp un·u,pw9 n ,:J',L hpn ,/_ ,,.,,_ w ln{'U/ u ,nn,J hL u.p wu9 · 0 ,.25, 

O ,12,5, 0 ,062, 0 ,03,1 IL O ,015 uni/i f['nfi9hu,np•w9f,.w1f, 1nu)nL1Pu hpf!' 

1.,b.puf,,l ,uUf,pp1U1f, h1w•1if,L f[1nlL'9hiL,n,pw!Jf,wu -:w,,,Jwp t 1thp9L,hl 

-:wqwuwp 0,04 iln1ft, t/,hp~f,Lu y_Jln,f_ -:,uy_np'l-w'pwp unupw9uh,1n,/_, 

UU1UJUnLJ hL 0~03, 0,02 IL 0,01 tfntft f[niu9hu1,npw9f,w1fa tnLJ-n,1-P· _ . 

Lhp, _ 

U.2fu:wmw&fp 1-p& ilw.umtf uf[wpw'fl',[wJ- J..ikn,f_ npnzmJ .M, 

ll/.,['n'Uf'Pl, pnL/Jf,,J__ IL -:b.puf,1 uUf,f,p•,nuhpj, Jwf[1hphuw1f,u 1wpn,Juhn, 

f[w,fuqwJ- UUffrp,~ ,f, f[nu9h'u,npw9f,w1f,9 IL Jf,.ILunLJU fi[IWl!pf,1f[·f, ,f_pw 
f[1w111.Jn·LJ a=f(C) Jwf[1hpbu.w1f,iL ['Wf"J1wfi, fr,11.nP,h.pJjr ,ftnp·w,q.J-b.p•f! 1 

<J.pw!p-J,ftfa i/Jrw f[.wph1f, t .wu9•f[w9uh1 'UUJIIL unLJ•U wzfuw,nw1i:pJ,-

lUl1UJ1_f,.u JwunLJ wJ,f,1 U'Uf,f,p,n,f, t/_hpwphp1w1 u,nw9•,f_wJ- UJ{''}-JnLU,:p­

Lh.pf!t 

,.,. 
-R.wgw}uWJafiH-1.Ja Ull}UTIJ1J!9JlutJJa ntunuJGwu]I-

JlnLJaJnLliJ! UJJ!liq. UlJiUTIJlJ!b.litnJa \[Jlut 

1. t/.h['9;u.ni:J hL 12 qn'uw,alL ffn1;pwuhp 100-200 dt rnw.pn11:nL.: 

P1wil>p IL 1J-LUUUJi/_nphe1i/. lf11LUUjl bpf[nt iWNn,f_, Jntpw·pw-f,1,un,p 

zwnl! J .,,,Jb Jw,nf,·111ni/_ -:-w ·J,wl'wffwtnul h'L 1-,J,9 J-J,L1.11L 6 -:wJw ... 

['{!I Un.w1_f,L zwnf, ii(n[,p,wil,hpj, 1Jb1_ ,:pw9wfuurf}fl·,~f, 0,4 N h-£.WJ~ 

1nvJ-nLJ'fJI! t:,w'!_'np'}-Ulip-Ul[' '1.pni/_ U•nup•w9,uh11n,f_ UfWU1['UJUU1ntJ bu ,/_h~ 

ln,J-n,1/J' 9-p'[- UJ'l.Jnwwf[n,J 9nLJ9 ,npi/_wJ- -:wpwphpn~flJnLfif,/,pn,/_, , 

_ IJ.ii1nrnw~ 9, 
'1nir-'l,lt{'/i 1'M 

tJnLflf!. (J'l} 
I I 3 I 4 IS tJ .• 1 2 

0 ,4 N e•owfuwflfJn1.. 100 50 25 12,50 6,25 3,125 

H30 . . . . . . . . 50 75 87 ,50 93, 75 96,875 

2. ff/w111pwu-,n,/_,;,J- 1nL<intJ/J-uhpJr9 50-wqwu ilt 111b,,_w,f,,nfu11c,T 

hi, 2-,p'[- zwp.p/r -:wJ1w,.,,_w,nwu1fuw,L ~n~pwuhpf,· Jh11_1 · .. ,-• 

3. lt,z,nn~J h-u ,/_h9 p-wd-f,fJ 3-wf[wL q.pw•J wft,,nf,,f_w9;pw_~ 

lll~nefu IL pn[np q';_n,/_U11J-.pfih.pJ! J,frwd-,u,,IUl'Lw·f[ ieLnLJ 2..-PIJ- zuil"-.P,,,. 
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4nJJP-wfihpf, [nLhn•itJl'Lbpj, ,lb2_. 5-10 pnUfh1, ,lhq w1t,q.w,I .t;wt/_w­

uwp l·w·,f,nt/_ Juwn.1,htnt/_ q•ntpw'iihpf, U[Wpni'iiwqn,fJJ'nl.ib[!, u,Ufwunvf 

h,'ii ('Jmn ubq dwJ) uf,1t1t:_L. w,,_unpp9,f,n1t .t:wt/_wuwp•wfrzn.n1,/JJwi, 
·.t:wumwm1,/_bLJ!t 

4. IJ.n.wp_,fr'ii zwf"/!fa qniipw•1tbpn,,I J'iiw9 wJ l'n,an,J',Jl'Lhpf,s tf_bps· 

lm,,/ b1t 1tJn,z'iihp L. npnzn,,I 1tpw'ii9 qn'iisb1tmpwsf,wu, mf,mphint/_ 

0,1 N N aOH-tf, 1:m,Jn,1,P,,,,t/_' !/J/,i1tn~,!f,,,uiw£1,,,fr'iif, 1tbpqwl'n,,{J J-wi,l1p., 

1-f,,'ii, 2-p,,., 3-p '1- qn!Jpw'iihpj,9 1,•,In,,z,1tbp[! t/_ bp9'iinLJ b1, 5-wqw'ii 

"tl[, J,uq 4-{''1-, 5-p,'1-, 6-11'1- qnJJPw1thpj,9' 20-w·qw,1, tfp 

Sf,mpuw,1, WP'I-J'ni1t.p,1tbp,f,9 .t:wz,[n,,I h1, pw9wfuwflifli# JNL['W• 

JlWbLJnip lniani1PJ, qn1t9b'iimpw9j,w1t (Co) w,,_unpp9'fiw1;f,9 LUll.Wfl 

5. lJbfr rlw•,l .t:bmn 2-,f''I- zwp:.pf, in~Jn,1Jl'Lbpf! !f,f,im
1
,n,,I M, 

(!f,frl,mpft Jl'nunfJI! t'f'nt/. z1il!"lhi b. !f,rfil,mpwm,f, wn.w2f,1t pwrl,f,'ii.Lbp11 
:/J'w,f,bt)• . 

{nLani1,JJi'iihp[! w,)-fu,f,9 w'iirwmbini9 ': bmn, 1tpw1t9'f,9 tf_bp91tnul 

b1t 4-,['''1- f/bmniJ 9n•L'J,f] LnJllt/_Wb awtf.wt'iihpnt/_ 'iiJn1cz1tbp L. npnzn,J 

,pw9wjuwfljfJ'4.J, tnian,1,P1tbpj, ,;,wt/_wuwpwq;z;,_w·qw1, q•n1tsb,1tmpw­

.9J,w·'ii (C} W''1-UN{'IP9f,w•1,f,9 .t; bm•nt 

IJ.l''FJN'Lh/!'iib f''l! q.pw 1t9n,,I b1, wrzinw w4 10-,f, J htt 

U.'Llntuwq 10 

,,n,rw1J, 
Co 

X 
M C C0-C=x -=fl lgf' lgC m 

X -;--e 1 q w¥,,f, qnrzuf,9 w,,_unf"p,tf.w,J 'ii1nif}f, pw,1t,wq1, t Jn-

1bpnt/_1 

lJ mw9,[wJ mtf.1w1iLbpj, ':,j,,I w1, t/_pw q w1n.n,9n ,J h1,' 

w) w'l-unpp9Jrw1J, j,q_,n/lbpJ,f, f'/C qnpwq.f,J[!, 

p) lgf'/lgC qnpwq.f,O:[!, 

q.) .t:wzt/_n,J h1, 8-p'I- .t:wt/_wuwpJw1, tJU[f,pf,q .t:wumwmn,1tLbp 

J<.-1, IL a-•1t ( t2 97 ), 

ITwqbrbuwJ'p& brl.ntJp&br I,_ wqunrpg~w 117 

U.2Iuwmw,G. f 3. U.qunppgflw1)1 llhlmt]l)JWfi ljwJunull! 1n1lrfl2:'1 

pfint1pflg 

<Pnpdw1tnfl'iibp-f,9 ,,lbq,f, ,lbt l91tn,J b;'fi 5 tft /Jniu 1tbp·ftt/_wit 

J/,nL[luf,;1,,f, !.f'Wff,'ii inian·i1f/, f,uq JJ,nLuj, Jb'l.' 5 tft 'iiniJft"lbu /Jniu 

·1tbpqt/_w,J, pwJ9 !f,nL[luf,1tj, UIU[f,pm·w1,f,L ln,an<Jf/t U.1'1- bp,ftni ,f,np­

.J.w1tnP,1tbpf, iniitnij/J1tbpf, t/_pw w•,[bl w9'iin,J h,'ii O ,1 q ,/ w'iipwoif.w l 

wan,fut {wt/_ Pw•,f,wt:wpn,J b1, I,_ !f,,f,impnult 

f,,'fil;:n", !f,nipuf,'ii[! UU[f,pmw1f,,1, ln,Jn,1/J"f,9 tJ/r LU'f'unp',pt/_niut 

.3Jn,/!u,f,-1t,f, ,f,nfuwpb,1, qwpbiJ, t t/_b.p9,'iibt JbJJ-f,tb'ii · qwU[n<Jmf, 0,1 

-qft iniitni1/J1 

U.2IuwmwG.f 4. U.b"Jufl wqunppgflwCi. hpljm lihlJ.ntlt :t,wqhpfl 

pwdwfiliwfi liwljhphu)lfi - -

l/ h'ii,,_w,1tw qw'ii wafuj, 1 %-w'iin9 unwU[b1tq_f,w'ii fpniJ f1w,f,w­

..t;wpn,,I b'ii ph'iiiq_nif, qw·,I p,[npn•!f,np•J.f, ':bm , bpp fuwn.frn,p'l-f! JJ-n,z-

1,n,J /,'iJ .t:wu''lfaum, 'iiw zbp,m·w,,j_npt/_nLJ t L_ wJ1pn't,!. w,Jnr.Ju/! 1:!.U­

ifw/!tf.n,J 2nip/pb'iiq_ni qwJ 2nip/pinpn!f,npJ p_wdw'iiuw'ii Jwqbpb­

,, f, 'iJ I 

fl .JJ'O w•m [' bit '1-frw t/_ wt} b p,L.n L JP!!, 

U.lluwmw,G.f 5. ~nfifihpfl 1j1nJuwG.wljw1)1fi wqunppg)1w1fl lih-

111wqn111ntlif! 

lfb[Jn'[J.f, tn~{J-1n,i'ii.[! qw1w:'iin1tJ t b["w1tnul, n.p wrz:unp,pb1tmf, 

npnzwqf, j!W1tw14 ,lzwqn,J b1, w,zf, pni!f,bpwJ,f,,1, iniitn,1fln·t/_ Jf,'ii [h 

w11-unf'1119,f,n'ii .t:wt/_wuwpwqz,n.nt{J-Jw'ii 1: wumwmtf.bll!' inian,jflf, ·q·n·'ii­

sh'iimpw9J,w·Jf, I,_ PH-f, 1:wumwmni'ii wp·db·.p'iibp,f, 11b·U[.pntift 'l-pw­

'iij,9 1:bmn LU'fUnf"ptf.wa f,n1t[! ,,_n,p,u b'ii J,z~,J ,If, nipf,ii ,f,n ,1tnt/_ b.. 

.npnzn,J 'iipw pw'iiwq[! !f,,f,impwmn,Jt 

U.1u wz'Juw·mw'iipn•,J 1: bmwlq_nmt/_n,J t Ba++ w,,_unp,p9f,w1, 

l[wmf,n'iif,m,f, tf_pw, Oq.mw•q.n.pat/_n,J t {Mrf,1t,q.pw'l-f, Ufh'U1w·qw1t ·1:w­

Jwl'uwpw1tn,J qf,pwn.t/_w,t} JbfJn''l-f!I fln,!f,bpwJ,f,fi inihni1P'iihpf, qf,­

.{'Wn.J w,'ii w1,,1:p=dbzmnL/JJln•i1t[!' J w1twt/_ w1t '1- /JnLJl f,nJ,f,m1t bpJ, ,,_bU[­

/!n,J, UfWJJw1tw,[npt/_'wt} t 'ii,p·w1tnt/_, np ,,_n,pu J,zt/_wa H ~-if, 1t1niJ-

1iJ,,u,ft 1.uitf, ,1, !PwJ,,w ftHl"l! n l ,pm;!f,b["w Jf,i1, fnLan LJP1i b{",J, ,,_,h,U[.pn ,J w1f1-

.[!LU:u .qml['n~q b1~ ,,f,,n,,f,,n;fun,J PH-e, np W'1-Un'plp9j,•n•1t .t:w,fwuw,p•w-
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ftz,n.nLfJJnL'iif! nL<fb,z mbqw'1_Ul["th/_nLJ t H+-J, ftn·'ii9h'iimpw9J,w1fr 

UJ,&Jw·'ii o·q.m,f,'ii, npf, 1:bm·uw'ii.pni/_ H+-J, ,,,nLpuJ'l.n'LJ[! Ba++_ni/_ zwm 

w·'ii'iiizw,'ii ,t ,,w,n.'ii,nul, 1,111,zi/_nLJ'iibp[! 9nLJ9 h'ii LnW[pu, np 1:nlf.•/r · Jf,­

.pw:'ii,J, 'l,JTW'J 'iiJnLzJ, PH-Jr 1:w,[wuwpwftizn.w•ftw'ii 'iizw·'iiwftnL/JJnL'ii_.'1 

3,5-f,9 · 6,5-J, pw'["J.pw·9Hl'nL -<:.wJwp U[UJ11:w'iii1_i/_nLJ t BaCl-Jr n:_: 

prn!f,bpw9,f_wq lnLfoLj</J,J,9 JJ, .pw''iif, .1:wnnLp Lfrmpt 

U'fu·npip.,sfan'ii ·-<:w',f_wuwp,w,ft1z1nnv/J1wfi J;,wumwmif.bU! uni/_npw­

pwp npnz,f_nLJ t J111'iin1f. /i_ '1nLpu bftnlf. (1:w,f_wuwpwftzn.wftw'ii) lnL­

qnLJPi/t PH-Jr 1:-w,f_wuwp tfr'ii,blnL J.'(WJJw'iin,f_, 1.wi/_wuwpwftznnL­

/JJw'ii Wf'fUffuJ, npin'znLJ[! 1:,fi ,wpw,f_np t J ,frwJ'ii WJ'ii '1h'U[.(!nLJ, bpp 

,f,n:fuw,fiwf[Jw:'ii U[.pn9bunLJ PH-a ,f,ntpn'/ui/.nLJ t, opf,'iiw,ft, bp,p 

W'funp,pb'iim[! 1:b'ii9 uft/qp.f,9 'fLn'iii/_nLJ t H + J.1L.nLJt '1-pw 1:wJw," 

npnz ,,_h,U[i,.phpnt,J 1:w'ii,J.'iiwpwpi/_m:J t wqunp,p.J,'iimJ! 'iiw,fu,o.p·n.p Lif.w­

'iiwi[ fl,/1,f_f, frnup [nL.tnLJj1n,f_t 

u1,,.u n·l'1J' 9 fr n 'ii -<: w ,f_ w U'Ulfl UJ'/1,z;n.n L/J;J n:i;'iil! ,..; w u Ln'UJ m,i/_ hi[ n•<s 1: b m n 

(Ba++ ,pln~!f,bpwJJ,'ii lnL.tnL,r/J'n,f_ Jzwftb,tnL z'iinp1:f,i/_), '1nLpu J,'f.nLJf,y 

w•n.UJ''l_, U[bm.p t 1wzi/_,f, wni'iih[ .pwp/1"dj, ,f,n·'ii'iihp,f, w1'ii [!W''ii'wftf!, npi! 

q,m'ii,f_nLJ { ft1z1n.i/_w·tt/!Jr Jb-2 'iibp,ti.t:,f_n'f. tm.t:nLJPnLJt UJ'1 Jb.fuw'iif,'ftn­

fl h'ii Uf ur1: ,f_ wq p wp.f,n LJ l!, tf,n/u w·'ii·wftw J J,,'ii w '1unpp9 f, w ff, JUn tj-­

/J' pu·'ii J1nmwi/_np q.'iiw,1:wmJw'ii cfwJw'iiwfr, uni/_npwp•wp Lif.w'iinLJ b'ii 

ur,ni/_t 

Uwft.wJ'ii WJ•'ii JwJw,'iiwq l.PP Jb1_ ,Ufwpm,'iiwft,i/_w.t: H + J,n·'ii'iihp[! 

'1nt,pu b'ii J ,'f.nLJ tu''lunpip,f_w.t: p1wpJ,n,,JJr npnz .pw'iiurftnLflJr.L'ii, npf, 

.J;bu,1/.,_w·u.pn,f_ umtu91,[!nLJ b'ii f,r,Jrum ,qwftwu lUf1'1JnL'ii.p'iihpt lI-zwf,m 

1:wz,f,,f_nbpf, 1:w•Jwp 'ii'U[UJU1Wftw1:wp•Jwp t ,1:wz,fj, wn.fibl 'iiJnLz,f, 

ftn'f.Jf,9 Jbljuw,'iifaftinpb:'ii U{UJ'1:,f_w.t: pwpf,nLJJ, .pw'iiwftl!: '1-pw ,:wJwf' 

n["n'znLJ b'ii w'lunppb'iimf, ftn'T:J,J,9 .t:tti,f_m•.t: 1:tuJ,m'isJi· ftn'ii9b'iiiU1ipw9J,w-

1ni/_ lm.Jin'-1PJ, !r,2f,nJ!t 

fl wp,J,n LJJ, J,n·'ii'iib pf, 'In Lp1iJ,1f. nLJ[!, 1: w ,f_ w ll tu p w ltz.n.n:L/J JnL'ii[! 1:w u-. 

mwm,f_bt1nL9 1:bmn, ftwmwp,f_ni.J t wJn·'iiJ,m,Jf, .p.pnpfr'ff, P,'f1,,f_b9pwil· · 

LnL.tnLJ,P'iibpn,f_: '1-nLpu,J'f.nLJ[! 111w'iinLJ b'ii JJ,'iizl,_ !/J/rl'r1,pwmnLJ 

Ba ++ -iJ, nbwft19f,w J'/r ,f_h:pu1t'iiw,1.[!: 

,U•q.unppb'iimf, Jzwft1ni.Jl! tnL.tnLJ/J'iihpn,f_ fturmwpm:J b'ii wfrw­

Lfrmf,ft J.wq.wp'iibpf, Jhtt OU[WUJUJftw•t:wlf'Jwp t wi/_btf, fturu,wph1w­

qnpttii/_w.t: uwp'l!bpf, ftf,pwnnLJ{! {,opf,'iiwft, 'iift·• 3,6-nd 9nLJQ mpi/_w,} 
uwp.pJ!}t 

UJ,um·h'I. W'1Unl"l1hfrmp ff'l!nJ[wq.p[! mthlf.w·,f_npnLJ b'ii . bpf[nL UJ"{UJ-

U9 

ft ,JUJ !/Jf,[mpbpJ,. wpw·'ii.pnLJ, UJnL'iiw~f, Ji.L,_n,f_: bfJ.h tf,,niJuw'iiwftwJf,'ii 

tu,,u,np.p9f,•w'ii npnzi/_nLJ t PH>,6,.5 "{UJ/Jw,'ii'iibpntJ, UJIU{UJ w'ii-

·l.rwdhzm !; ftzn.,f_w.t:,l!f!. Jzwftbl 

<0,,J, P..,s 111lf,u1n1.fl1wJ'p, nrUJ.liuqfr 
4,hr,u~,u BaC03-f, wnw1..w9J11,"i, 

t:."i.wrw,[nrnLfilJnt.'i.(! 1,_ w7unppbb-

111f, 'l.rUI "'r"' 'i.uu1b9nt.Je1 U.,[blf, 

l.f,,l"i,w1f,'i. 'i,J'mz'l,br,J, 'l-h"l./!"'-,r 
f[zn,f md-.f!/! "i,.,,f,r..,"fbu "ih111,e !; J(!­

;_w~bl [il[il,{n,{, 

tPnrJ.I! ul1unul b'i, pndf,brw-. 

Jf,'b L"'-,)""Jfil'i.hpJ, "i"'"'f'"'"""IL­
Jn,J, '1-r,u t:.uJJwp ptupf,11t.Jf, ,e(n­

p/,7f, lnLttnLJfJf,'1, w,{b[w9'i.nLJ /;'L, 

.,ew9wf,rw1fr'it ~wJ Jwlbf,"i,u,Jf,'i, 

[il[ilm, l"'-.t:nLJfJI!. '11nu('U1!Jb11LJ L'i, 

11m,f_, ,lf,'i.z.lL ,,,,,n'l,u, (!UUI pwrJ,nt.-

.J/f, 0, lN I,. w4_hlw9'1,11,_J 1,·,, 0,1N u,~. 36. Uwr1 "''F"'"l'('Httn[' [ffL-

P"'rP"'-,lf, t;.f,'1[10,l!UP'I JJ,'itz."- "fW~ bn,ifl!t'bpmf. Jzwfrbtn• ,wJurp: 

r,..,'L,2_,f_hlfi.f! ~n'i,9b'i,u,pu,9f,w"i,1, t:.w-

1:wJwJ.w•j''ii q,np1.t'iiwftUJ''ii wzjuwmw'ii1p'iibpf, '1.bftwi/_wpf, 9nt9nLJJ,, 

Uqunpipb'iiu,f, ft'l1roif.wa>p'iibfTJ! m:blf.w,{_npntJ b'ii PTPh !f,.frtu,pbpf, 

Jjpw' w'ii;,£J,111J,f[ aw,,,.wp.'iibp:f, ftwJ u1nL'iiwft'iibpf, Jbiyt IJ.HpwJh2:n 

1; '1frbl 2-3 q_n·~q.Uhb-n ,jrnp,a, Qw•q.w,[ll'iibp[! ft,wJ UJnL'iiwft.Hp[! w·L­

-':pwdibzu, t 1.npw9,'iibl I,_ !/Jf,t111pbpf, 1:bu, JJ,wuf,'ii ftznbu 

u 1,,.unff'p1b'ii111[! b'ii/JwpftinLJ b'ii tw,fu'iiwftw'ii J:zwft•Jw'ii 0,01 N 
HCl-p n1. Jb,t pw'iiw.ft'iibpn,f_, Jfa.'ii1.h. JfrL111pw111nLJ JbpfrLopw1'iiJ[! 

,nu, p·w9w,.,:.,w.f;U1 ftwrrJJ,p q.nLJi'iit lif/b nLun1,J'frwuj,pt/_nLJ l; w·'funp­

pHu,J, H + tl;L,_[!, ~ '"{UJ Ul'J'fll{,f,uf, J:zwf[Jw'ii ftwp·fr.pr 1.ftw: 

'1-pw'iifas t;b,mn ftzni/_w.t:,.p'iibpJ! JzwftnLJ b'ii BaCl2-,/r p•n1.,!f,bpw .. 

J/r'ii [fl'L.tn,LJP'iihf"nif.: {nL.tn-LJ.Pl• t:nuJ.w'ii w,pw'q.n~PJnL'iif! J.,wq.wp'iibpn1[ 

ftwJ UJIIL'iiwf(!'iihpn,f_ 1_U[hU1.p t q.hpw,qw'ii9J, Jhft f'"U[hnLJ 1 J.1-/rs·: _ 

Qwq.wp'trbpni/_ urzfuwu,,b,tJ,u, w:'iM.pw·Jhzu, t [IIL~nLJ.Pl! w'iiht nt ' 

pb ftw,Phi'ii•bp•n,,f_, WJl Ulllltu'iiia.J,,'ii 1p1w1Jf,i'ii1'ii,bpn,f_, lfbft ft'z1m,f_wtt.pf, ,JJ!-

1 untJ1t d.u11r/_ /,!, ,[wr,[nul nl.('f,z f,nLLbrf, "''1:IMf'l'SPWJf, neunu/f,u,,rf,,pn•-

. p JUlb du,,lu,!,u,fr, 
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zwq'UUJU <wJwp un,j_npllliplll[' U[lll1t;lllU£t/_lnLU I; 0,3-0,8 [J,mp [NL~ 

<tnt1p, 
ifzw,f[Jwu ,f_hptniJ J.w,q.wp·uhpf! wui<{'urd-hzm I; aw·af[•h'l d-w­

Jw9nLJ9/r IUU[lllq:f,n,f_t 

bl"P J.w.q:wpj,9 1:inun'l <h'l_.niqf, PH-p 1:w,j_wuwp,j_niJ I; hiw1f,'i.r· 

1n·can.LJif}j, PH-f,u, Jzwf[niill! '1-lll'1-lll['h9f1n,J hut biwJf,U inianitPf, 

L. 'fnipu hffn'l <h'lmff,Jt PH~/! 1_w,f,,f_1n~J I; l;ihf[mpwJhmpf,,f[ h,'lw­

u,w •f[n,f_t '},i[IW'ii{,9 . t;b,um tn·iani.ilf/J, ,w,f_hwn,d(f! ·zwm JJh/J../,1, q_qn•,J ft'!., ,_ 

f]nLJL 1_mwin,f_, np,U[hu,q_,J, 01'1-f! M,fj, f[1z,ro,f_wa,[!p9 I,, lll['lll'Cf f[znniJ b'i.,, 

J.wq.UJ['f! f[zn,,f_w<rp,f, I,, cfwJw9nLJ9j, •lll"{lllf[nL t;b,m Jf,wuif,u, l!u'f­

t; IUU n,p l[1_1np9 <wu h in"- J.wq.ut,rf,, ,1,n l' lll 'fU n f'P bu U1 p, !p pl mp p I,, d-w­

J w9ntJ9j, lllU[,U1q1ni 1[12.f,nuhpf!, q.m:un,J M, frzro,j_wJjpJ, qn'l_Jp9 Jb .. 

fuwu.pf[n:pbu U[lll<,f_wa lniantJ/Jp [!UIUUl'"f!' 

'1Jwu·win4. Ba++ -p UflUJt'nL'iilllf[·nL/JJnLUf! I q btw1J,u iniani1/Ji 

ilbi, 'fd-,f_wp zJ <wz,f_bl Ba+ +-t, ,UJ•JU ptuu,w.fff!, np!U ,ll/~,:;['lll'dhzm I; 
<wuhi 'fLnU,,f_w1a: pL11p,pniilJ, [!U'f<wun,p, .[!UIUlllf[f,gt lfznbint9 <bmrr 

Ba++-[! 'fNL{'U biu U'l_nLJ wqunp,p·bu·m,fr9, UIJU ilzwffbin•,f_ Jbf[ LPLn­

pn,J 0,5 tfn1 NH4Cl /,, 0,05 tfn1 HCI U[lll{'NLUUJqn'l 1,nianL1/1n,f_, 

::h,J,tm{' lll m [! :; w,f_ wpn LU but 'J,n,L{'UJ rrniJ [! z lll [' n LUUJ'" n ,J b•u lll JUl,plllfi' 

Jj,flJJL. wnw'it.J,.ftu .,[bp9pwa uJniznul ,[hp,UJUur Ba++_,; nbw·q'9plllfi, 

lll1U[lll !/>hm.plllLnf! 'fNtn.p•zf,w9,UnL!J b1u, Jf,:i.r;_,,h Lpw ,t,di,f_w'lf! 'flllnLu, 

J•n111 2.00 iii u ff'2;n,w1p1u bif'[!UIU,Uli"n'4. n,['1n•zn,J b'i,, ,pwpJ,nu1[!1t 

Pw.p,J,nu!J, q.mw·q [!lllUlllf[J,9 ::w&nLJ h'ii Jbfuwu,p,qn['hu 'F-·n'ii,f_w.t 

.pwuwf[nifJ,1,nLU[!t Swf11pbp,n•i/JJnLUf! ff•mw ,f,n:fuw1'fi,wf['w1.J,L wqunpp-

9,J,w1J, Jb1anL/JJnLU[!, N{'[! <wz,f_,[_niJ I; tfq/tqtl_ 1 q w11-u1np1pb'ir111f, 

<utJu,pt 

U.2Juwmw&f 6. lfwljb.yihunpb.G wljm}nl G1mtab.J1}1 wqqb.gm-
ia1mGJ! utwpw:t,}IG}l taJ121lh1m . fiw111ljmia3wU 
1lJ1W 

2 b1mw1q_n mJwu t; w 1J lll l' n [' "I '1 u U[.j,u 'f u 1n·i/J ,/_b f'9U n ,J bu "I lll­

pw!f, f,u I!' j!WU J, Nf' lll J•U, tJr;fi,b·tn "- UTj,"{J,·ff lUU[n [JUI[' f, JllL/J, 1.pn,f_ d• 
Pn4.niJ, 1np•n·,f_ umh·'l_,an1JJ I; p •wpbfiU[lllULn "flll/Jlllf,fibp Pf' 4-f'lll ____ ,. 

1 ~n,qwt:bn.wpwp ~wmwpinul .l,f, biw1ffJ pn,:f,bpwtf,f, lnufn11fl,f, npnzw~J, 

ln.n.,f_wt)11f wf,wlfi'l.l!' 1 q [n,t)n11flno,I pwp,f,nul,J, 11wfJw~.f! npn2btnL t:w,lu,pt 
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.Jw·f[bp b1unpbfi wf[m,p.,f_ f, 1n~flbp,jr wqun(',p9J,w JP 1:wJ wpt ll !""I b" 

Jwf[bpbun·pbfi wf[mj,,f_ fi!'n,f}, npfi ncd-b'l w •q_'fnLJ I; [!'iimpn'l_lllqw'ss 

.Pl''fJUJ,'ii ,f_pw, O'CfllliUJ,q.npc},ntJ b,f, UlllU[nL'frLL' ( q.unif[,mlf,•11 I;, w1in11nz 

f[w1'1..Jm.JJJwJip' C 11 H2n- s0 10 ): 

1.w~,f_wa U[LUputi!pJ,LJ, Jbl Jbf[ wf[L/J-wp/J ·Jm,9Lnd H Uf'/_LU­

mJ, L J, 9 f[·w ·J n f' wl; n ipf,z J b m w 'lP 9 Uf w m I' w um ,f_w•q t; w r/J fi/if,/J b 'l !, 

U:{' lll ,{p UJ um wfi nLJ U[lllplll'!p J,frj, pw p,wf[ z b ['mt (fJ LU[' w!pJ,1'[! 'l.l' n ,[ 

zjt /J f'i_ ,f_ n iJ, £ N'L[' [! "{ lll p•w •!pJ, fij, J lll f[ hp b uj, fl m w L•P u I; u,!p b p,J,f[ f[ UJ -

,PPL 105° bq_pw1J,'ii wfiqJnL'iin,f_t bntJ'ii lll[''l-Jnt'iipfi I; umw9,f_nLJ, b(lp 

u1z,[wu J.ihn,f_ J ,z,,,f[,,f_wa- JJf,fJb'lJ!, f!•Lff'l,Jhtni,f_ 'l.f'n,f_ Ls,f_wa lun,­

,{_b.mp Jb£, fipw mwf[ wf-9 I; f[w9,[_nuJ o'l-J, pzmif,J{t bq_['wJJ,fi wfi­

lunifip npnzniil b•u /;£ 1O9-niJ 1'1f[wpwqp,f_•wa J.hn1[, npp9 1:hmn 

f[ JnL,f_ bmniJ 2ntp I! ,f,nfuwppfin,J bf, ULUU[n'iipfip' lll'l· 11-niJ 9ntJ9 

mp,,f_wu f[n•fi9•bfim['lll9Plll'Lbpj, tniantf/Juhpn,f_ NL 1_w,f,nd ·+.;'lp711JJ,L 
w'irf[,1n t'ir.'iib['[!'t !} ut,f, n ,cJ,'i},bl' [! ftw m UJ ['n ,.J b,f, 'ii nu[' f[,n'ii 9 1Mrm pw9 p w­

:J, bl' J, 9 11b Uf/r ;fuj,m I!' 

0,0 (,lu,~•Lp ln•p} 
0,0067 
0,01340 
0,0267 
0,0835 
0,167 
0,334 
0,668 

0 

105° 
97° 
83° 
72° 
56° 
34° 
34° 
3<10 

U'lJlllUW~ 11 

B = co~e 

-0,21 
-0,12 
+0,12 
+o,3o 
+0,56 
+0,82 
+o,s2 
+0,82 

1.b mlun,J blr bq_,['w Jf,'ii u,f,•f[_r,wu (flr2htfrn,cf} J'LU'i,) ,f,mf,nfun,-

Ji'.J'n ~f,,fi,bp,j, fl, n [''[! u LU U[N''ii,J,1fi,p f[1n•'ii'9hfi!mpw9 J,.w J p J U•w9,lw·f, t;b m 

wf-9,Lbl,n,f_ 90° L,zwLwf[n/J]'w·L ,fpw1n,f_, ,,_w,nL,nLJ I; ump·t IJ.J,'f Jn-

1/.b'ii m L' ,; wJ lll "I lll Lll lll u·fu lll,f, n LJ I; flr1J wfi ,j,'ii,[_ b p·uf, lll tfi'ii \ "I lll ["llll!p p­

'J,j, f1l"2.4.b1nufi UlllU[nfipfip lnuanLJ'/J'iibpn,f_, U.1u"fpun,[, umw9,f_nd t 
((pw9 '"fLU['lll!f,j,'ii)), LnLantJ/J,J, f[w,P,fiLL lll['''l-bf, pnfi,f_,n,J I; 1,['w f[n,'l_­

J'j,9t 

bq_,pw 1J,L w'ii,ff ,J'wf, (e) <LUJ lll[' u mw9,f_wq m,f_1wi'iihp,f! 111 b'l_LU­

w,bln4. lll'l_• 11-J, Jbi, <w2,f_nLJ bf, cos e, r./, bpn1<puwi m,f_1wtfi,bf'f. 

·<JMwL 'tl'""' f[wnn19niJ b,'fi cos 0=F(C) q.pw•!f,J,f[[!, n'['fi hHJ,9 

libpf[w JlU9~mvJ I; Pl"2.J w'ii J,1q_n'fJb['•Jp f[npw1q,f, qi! (uf[,. 34 ), r./, bp'£,p1, u 
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zwlpfw1, t:wJwp untf.nf'wipwp ll(UJ't;u,1,p_,/ln•,l t 0,3-0,8 LJ"nf' Ln•­

,)-n1,1P1 

l/'.zw1q,J wf.t t/_ hnnul J.w,q.w ["1th f'l! wf.t1t:,purdhz111 t d-w·d-q·b·l dw­

J w9nLJ9f, Ulll(lllf[,f,nt/_1 

bff'.P dUJ,q:wpfa9 t:lnunq t;bqmqf, PH-p t:wz/_wuwf'tf.nd t blw/f,'r 

l n·Ld-nLJflj, PH-f,1, J ,lz UJ q n .J (! 'f/.U 'flU {' b91, n LJ h 1, I /; [LU Jf,1, lnLd-n Lffl /1 
L. '1-nLfu bqnq t;bq·n~frf, PH~l! 1,w,f,~ntJ t frbq111p,wJb111pf,,q bqUJ­

f.t,UJ•qnz/.1 'lyr.UJ1t<f,9 -t;b,lll'n J-n-Ld-nLJlfJJ, ,wi[b1:9n,Lf((! -z w111 /J'b,P.L. ,)-<tn·ul f:t'!.,, 

/JnLJl 1,111/.U'lnt/., np,U[huiq_J, 0l'f(! M,fj, q1zroz/_U1d-pf,9 I., lll['Ul''l- qznnLJ bu 
dUJq.UJ['(! qzro,f_w<tp.f, I., dwJw9nLJ8P ,UJU[WqnL t;b,111 Jf,wutf,1t1 f/1,,,__ 

t; UJ1tntp lftinf,9 t;u,1, b ln t/_ dwq.UJi{'J,, .1_n p w·,,_u n f'P bl, 111 f,, !f, f, l 111p j, b. dw­

J w9 ntJ9j, Ulll(,Ulf[inL qizJ,·nfrhJI(!, q.1111tn,J bi1, frzrotf_wJ)pf, q.nqJf,9 ,f.b .. 
/uUJ1t.f,·qnpb1, U[Ult;t/_,UJd- lntd-ntJifJf, ~u,1,UJ'q(!t 

/>;] wf.t·w L n t/_ Ba + + -/1 "I '"!'in L1, w q·.'1 •/1 ,1n ,1, (! I q htur Jf,1, l n td-n tJ/Jj,· 

Jbp_, ,,_d,[UJ•f' iJ t:wztf.bl B a+ +.t, ""'/1, pwf.t,w.qf!, np11t ,UJJJ,t;f'w'd hz111 t 
t;UJ1th1 q.1111,,,f_w,J pw(',f,n,Jf, .f!1t'l-<w1in,p, .pw'i.iwqf,91 '1znbln,9 t:bwrr 

Ba++ -p ,,_n ~{'U b11, J:qnd LU'funp,p·b1t·111f,9 J UJ J1, J zwlf bln'tf. J bf[ Lfr111-

pn,,J 0,5 uni NH4Cl I., 0,05 dn1 HCI U[Ul.ptntf.twqnq 11ntd-ntJJJntf_, 

:h,J,-1111pLUll1[! t;u,t/_UJpn,J b1,1 'J,n,L{'UJ'[nL,l(! zwf'ntf.tw'qntJ b,1, UJJ1ii,pwu, 

JJ,&1._1b. UJnw1,,,J.,,fr1, .tf_-hp9pwJ 1,Jn,zn•J ,[bpwf.tw Ba ++ _t, nbw·q,9f,UJ1t, 

UJ•ll(UJ !f,Jit.tn{'Ulll1f! qn'[nf''2PLU9,1tnul b,1,, Jf,fr,1:_b. 1tpUJ d--~,f_UJ'lf! 'fUJnf.tw 

,lnur 2,00 di I., f/21n,UJJf,i1, btffUJ1t,UJ,qnt/_ n,f',nzn,J b1,, ,PUJ['f,nuf(! 1t 

P LU{',f, n,J f, q.111UJ'd' [!Ul1, UJ q;f,9 t; wl,,n,J b.1, J bfuUJ1t;f,,q n pbl,- <p,nfI t/_w~ 

.pwf.t UJ q n tfJJ,nt'ii (! t S UJ['IP bp,n•tf} Jn tf.i(! q-111 UJ ,f,n:fuwi'irw q'UJ J.J,L LU'funpp-

9'pU1 Jp Jb1Jn,f},1nt'ii(!, n{'(! ':w2.,[tf.nd t dq/~4il_ 1 q UJ'fU1np1ph'ii·111f, 

'\Ul'JUJpt 

U.2Juwmwli.f 6. lfwlthphunphG wltm}n[ G!ntfbhfl}l wq}lhgm­

Jb!ntG]! 111wpw:f>}IG}l Jitfl2tlh\nt . 6wm1tmp3wG 

tlflW 

1, b1111,UJ1q_ n 111 ,l~'ii t; UJ'J UJ p n {' 11( bu U[p'ii'f 'ii Jn·tf} ,[b {'9 'ii n ,,1 b'ii 11( UJ­

,['UJ'ff, p'ii [!, pur'iif, "'f' UJJ,'ii, 1,J,:'ii,h·1nt/_ 111/ill(J,·q WU[n[JW{' 'iiJnifJ, p_('n,j_ z/r 
ppy;t/_n,J, ,np•n"t/. u111bq,Jn~J t p•U1pb'iiU[U1u111 ll(UJ/JUJ1t'iibp f,p t/_{'UJ _____ , 

1 /<n•11wt:hn.wpwp 4w,nwpinul .l,f, hlwJff, pni!f,hpw1f,& lnuhn1P,/r npnzw4/r 

4zn,/.w~pf, wf,wlfi'I.I!' 1 q [n,~ntJflnv,I pwp,/rnul,J, pwf,w41! n'l'n2btnL t:wJwpt 
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.J w·qb l' b1u np b'ii UJ q 111,f,;t/_ 'ii Jn c/Jb l''P UJ 'fUn[f',P9f, UJ JP '\UJ J UlJ11 n f'U[ b" 

Jwqbphun·{'h'ii UJq111f,z/_ 'iitntf}, np'ii n~dbq UJ•q_'fn.J { (!'ii111pn,zUJqw'J; 

_fJplJ.JLU'ii t/_pUJ, o,q:111,w ,q.npd-ntJ b,'ii ULUU[n'ii'J,,'ii(! ( 'flJntq,n•q_j,,11- t, UJ1inl'nz 

qw1q_Jn•<JJ-JutJ1P' CnH2n-s010): 

lUJ~t/_w,)- U[U1[1U1i!f,,f,'iif, Jbp_ Jbq wq.'ii,JJ-wpfl J111,9'iin.J b·'ii UfiU1-

111f,'iif,9 qwJ n [' wt n •pf,z ,1 b-111 UJ qf,9 11( UJ 111{'/.U u 111 q_UJd- ti Ulf'P /Jif, f}bq I, 

1,p UJ ,[p LU U 111 UJ 1, n,J ll(Ul['UJ'f/, J, 'iif, p UJ f"Ullf zb f' 111 t (fJ UJ f' UJ!f,f,'ii[! P.l' n rl 
iJ, fJJ12.,[n,J, fnLf'(! ll(Ulj1•UJ'!fi/r-'iij, Jwqhpbuj,'ii 111/.U[J,u t w!f,bp;f,q qUJ-

.Ph 105° hq_['UJJf,'ii UJ'iif/Jnt'iint/_1 'i.cntJ'ii Ulf''fJnt'iip'ii { u111UJ9t/_n,J, hpp 

'iitz,,[UJd- &b.n,[ ,1,zUJq•t/_UJJ- JJf,JJ-b,z'{!, (!•'ii~11:.Jh1n1t/_ N'"t/_ wt/_UJJ- f/JnL­

.t/_b,urf, ,lbp_, 'iipUJ 111/.Uf[ w'ii9 t f[U19t/_nuJ O'fp pz111if,Ju bq_pUJJf,'ii UJ'ii­

qJnt'iip npnzn,,J M, tp_ 1O9-n,J 'ii1qwpU1lff'ifUJd- db.nil, npf,9 t:h111n 

f/Jnt,j_bwn,J jntpp ,f,nfuUJpf,'iin,J H UUJU[.n'iif,'iif,' Ul'[_, 11-n,J 9ntJ9 

111p,t/_UJ<t qn•'ii9h'ii111pw9f,w·'iibpj, tntd'nLJ/J'iib{'n,f_ nt 1,w,f,nd ·-hq_p7ffjf,'i, 

wuq,Jn ,&'iih,p[!'t !} w,f, n LJ,fibp (! frUJ 111 UJ{' n ,J b.fI 'ii nu[' q,n'ii9•hw-111 f'Ul 9 f, LU­

"11 hp f,9 11h"1.J, ;fuJ,111£!• 

0,0 (,fu,{!OL(' tn•p) 
0,0067 
0,01340 
0 ,0267 
0,0835 
0,167 
0,334 
0,668 

0 

105° 
97° 
83° 
72° 
56° 
34,0 

31° 
3,to 

Uqptuwlj_ 11 

B = C080 

-0,21 
-0,12 
+0,12 
+0,30 
+0,56 
+0,82 
+0,82 
+0,82 

L.h1111b.nLJ b'ii bqpwJf,1, wf.t-q!'wfi (fJpp_h1fan L/J:Jwfi) tf,n,tf,nfun,-

Jl'.J'n~1,,'ii,bp'f,1t, n{''(! uUJU[.n''ii,J,t'ii;f, q1n''ii'9b'iit111.pw9f,.U1Jp ,Jb,r}UJ9J,w''ii t;b111 

w1t9,1tbl'n,f_ 90° 1,,zw'iiwlfn~fJJ'Ul''ii ,[pUJJnt/., 'fUJln'ii,n,J t ump·: lJ.J,'f Jn­

,l.b'ii 111 l' t:wJ UJ 11( UJ 111 UJ ufu UJ'ii n ,J t fJJrt ,J UJ'ii J,'ii ,j_ hp-uf,w J,f,'ii' 11( UJ p·w ,!f,,f,-

1,f, f}n_,f_b,ln~'ii UUJU[n'iif,'iif, lnuJsn,1/J'iihpnt/_1 lJ.Jull(f,unt/_, u111UJ9,f_nd t 
«Jlw9 'U[tupw!f,j,'ii JJ, 1ntd-ntJfJJ, f[UJ,PJ,l'ii Ulf'''l-b'i, pn'iit/_,n<,l t 'iipw qn,'!.­
J:f,9 , 

b.q_,{'UJJp'ii UJ'ii,q,J•UJ'ii (8) '\UJIJUJp u111UJ9t/_UJd- 111,j_Jwl'iibf'.f! 111bqUJ­

w,htnt/_ Ul'[_• 11 -J, ,1 hp_, '\Ul2_t/_ nL,l b'ii cos e, ..,. hpn•t:f,uUJL 111{1wz'iibpfa 

.t;JMw'ii ,fpur f[U1nnt9nd b'i, COS 8=F(C) q.['UJ'f/,i/rq(!, np'ii j,pb'iif,9 

HpqwJllloJJ'nvJ t f}p·p_JUJ'ii fr,q_n·fJbpJf, qnpw'q:pd-f! (&¾·· 34 )1 '-1,bpif,'iiu 
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a f[ ,bmnLJ ' -:wmnLJ I; W1.pu9j1U"'ii ,hpf, wnw'ii9,n1 u.!'1 f[hm[! Jrrrb'iif,!J! 

'fib p:qwJW 9'iiin•LJ ,J; f,'iiii[h p•uj,w Jf, f[h u, [!, w JU f,'ii,(!;'i,' "I W,[l'W'!p.J,'ii,f, ;;_t, 'f~ 

pn•ff,mp J w f[·h•pbuJ! -':,f,'fpn!f,J, cJ, ,frn'{u,w p f[t/. b,LnL I[ h U1f! 1 

U.2Juiw.mwlif 7. Um1:t>fi1J.W!~G fiwGJ~ :t>imnwgmun 1wpn11w­
tnnJ1 UWJlJ~ oqGni-p1wup 

50 q unLL!f,ft'fwJf,'ii .t;wLn (PbS) lw,t/_ Jw'ii1pw91'iinuf. h,'ii (0,2 
dd-"f,9 wifhLJ, ,f,n/!p ,.t:wm,f,q•'iihpnt/_) b. Juwn'iinLJ bnw"lw,u,f,f[ f[wJ" 

.pw nur:"I w m,Jr.f[, /!w.f,w·f[·n L'fl JW'ii p_pj, .t; h u, t lJ. J'I Ju w,n'i, n LP'fl! I[ n'1_ ,f_,n LJ ~. 

"In· L!J. "I W't ffJnL[IUfWJf,'ii wt/.htws'iinLJ h'ii 0,05 q fr/r,p, 0,()0'2 q f[w- ­

l'frni:JJ, l;JIJ,,iipuw'iimwu, I,_ L9'iinLJ fl>Lnmw9Jw'ii uwp/!f, Jb,p_ (L·f[. 37 ) 1 

ffJn,.tl"fW''ii uwp.pf, Jh1. LS'iih'ln'L Uf'W•-':fe'ii wt/_h1w9'iinLJ h'ii .'fnuu 1-2' 

f[wfJ-f,L h'IJb.'ii,nL {Illl:IX'DOBOe) Jnuz k JJ,w9'iinLJ fuwn'iifalJ!t 1.wrrumw9-
t/_w~ t;w'ii•.pJ! ,f,p,f,nLpf, .t;bu, .t;bnw'iinLJ l;i U.i'ii .t;wif:w/!nLJ h'i, w.nw'ii-­

J.f,,'i, wtn1fJ'iihpnuJ.i :h1nmw9iJw·'ii uwp/![! (•Jnm 400 lit mwrn'lnL-

filiwJp) "faump:num,[wJ- t u.,"iu,­

'ti"' fipfll,'1.'i,bf'f,,9, nrn'b.[! w'b--

\ l W"flU,/IIL unu'i,an,[ I,_ JwJl11f wJ z.lrL-· 
~

't \ 'tJIIL'i,'i,brnLJ ppwr Jf,w9,[wJ- b'i, · 

t--H,_~..LL...t-,!-w__.,4"'_,' r..:_i_w~.!.J.e~S~· ~.:.."---1........ (wit n ,[, ·r fr0 "ln'[_"fWU1JU' p,wnbf,t_e wJpw9-

ni1,. I I . ' ,JwJ- I; wrnLJrb wnw'L!!.[!"'l[W LI•· 
LJ✓ ,J111u, nph wJnLr "iwt.,JnLJ t J-w'br· 

I I
I pn'bf,t_f, Jf,p_n,9n,f: 'l-m-pu bqn'[ 

+r,J,nLpf,°il ,f,nf,,1upf,'i,n'[ t_nLrf! ,fu,.: 

l 11•w',wr-rif nLJ t Jf,'Lt_t.. u "'P.f!P t.w------===--=-J '""'~/! t.wu'i,n'l. ,./unf,j,,b fun1n,Jw­
',n,f r 

U.2Juwmw&f 8. 8mgWl).J1'WljwG :t>inm:wg~w 

ff,f[pwuznt/. [pw•,yiJ,9 f[w•J n·p,It,t wJuw.ffp,f, /J-bp}Jlhp.f,9 f[•mpnd" 

611 2-4 u.112 Jwf[,hphun,f_ tfcb9 zhpmf,q w1'iit"lhu, np 'iipw•'ii9:f,9 hph­

.Pl! L/t'fi,b'ii wrow'ii9 mh'.piuurf,, f,uf[ J1nLU hph/!f, ,f_pw, Jj,wJ'ii Jf, f[n,z- 1 

,FJ,9, · tft'11h1'i, U1UfW'1f['Wqw'ii 'ii,hp•f[n ,q J,n1:'I 'iihp:fftf.w~ urwnhpt Pnt"fl" 

,f_h9 pbppj,'lf'ii•hp'i, ~ pw,frw.t;wrnvJ h'ii p_p,f, Jhp_, Jfr'ii'Jcb. np, w'lwm-

U'w~brh;uwJ1'li brL.ii,Jplibr L. w4unrp9~w 12& 

,f_h1n·,f_ oq.J,9, 'iium,h'ii w'iinflf, -':urmwq·f,.'iii IJ.·"lw p_pf, ,[pw L9,'iir1LJ h'ii 

JJ, pw'iif, dt l!u'frl.,n1, 'iinpj,9 pw,f,w.t;•wpnd b. Pn'l'iinLJ -':w,'iiqj,:umt 

Jlmw9t/_w~ ffn"lf,m l;JnL[uf,w'ii zhpmwt/_npt/_nLJ t, LL '1-f'W .t;bu, Jf,w­

u.f,'ii u"IJ,murf[ J1brfl-,f,ft'i,bl'l! pw•rfw•'ii,f_nLJ hf, ukh['f,,fp U.nw1.J,'i, ,'i,hpf! 

1.nrz:nLJ h'ii 2_pnLJ, f,u•f[ ,[hnf,,'ii'iih[T[! J,,rh'ii9 LnUfWq,p1,f_wt} hphu,'iibpnt/_ 

.,,_wn'iinLJ h'ii ,,_b1"1f, p_nLp/~ufrlnil p,wrfw'iiJw'ii ilwf[:hpbuJ!t 

U.2Juwm;w11if 9. liw)lntnftGJtl).GhJ1Jt pwdwGntu]! W1J.UDJ1J!9ftw1Jt 
111nu-wmnqJ1w:t>Jtw1iwG uhpnlJ.ntl (n11w1'w1iwG 
uhpn1J.) 

ziwpUfw'i,,Jw'ii "lftq.Jb'iim·'iihpe, npn'ii/! J,pb1'ii9 /!Jrilj,wf[w'ii qw'.q_­

JnL/J-JwJp 'ii•Jw,'ii h'ii f[wp,nmf,,'iif,'ii, f[nitf.n·tJ h'ii f[wpnmf,'iifrr{i1hp f[wJ 

· 1/t1Ufn.pp·n•JLhp!: ---

l/wpnurf,'iifr'l''iibpf,9 I; f[wfu,[wit} q.•w•q_wpf, (f[wpnmf,'ii), "lnJfr•'fn-

JJ-"r/1 ( Lfi~n"if,'i,), ,/ WU rb'iinL ~'l.l!­

u,nU7'bh pf,, l1u1rJ/rr '""'.f!'lb'l.f, t.. 

z.wu, "'II "imn,'l'bbpf, m. P"'"lw­

rb'lb'i,hbrf, 'f"LJ..,,I!' Or,,w'bf,qJnd' 

'4.f,mwJf,'i, A-'i, '""-"'lau'i,nLJ t l1w- _ 
_rn:S.f,'i.f,9 , Un "lwm-6.w,.n,f l;i ',w­
_rt..n,, t nrnz.bt t1wrn1nf,'i,f; .[!11,­

",,,in'tw~,.,'i, t.. npwqw',wh "f"'pn1:llw­

lfnLfl l"' 'i,I! qw'ltw'l,u'i, ~wrnurf,'bf,7 -
''i,l,r "i"'f'nL'i,w~n'l. 'i,J11LflhpnLJ'I 

,.,--, 
I 

i 

ILL 1n► 11" .. \.nt--1.1,.. 

OIV ► '1-

'1w,,.nmf,'i1f,1r,bpf, pwdw'i.J.u 'i, 

,t.wJ,.,,r wJbtwt.mpJwr b'l.w'u':'1~/! 

-t.wJwp,fmJ !; ll'. u. lJ,[lrmf, Jzw­

·ltwa ,epnJ wmn,rw:f»f,wJ f, l,'l.w­

·"L wfte1 'flpnJu,,nr,'f['Ul:f,f,w',w'i, ,u­

~WLP'f.f! ',wur ... rnLJ b'i, it',, 38-nLJ 

,f 'i, lift. n: llp,nJw,11111i,pw/f,/uuftwL w-
.'lnL{!J Inf ,u,}- UIUf'.f!P O'f UL-

lfu,[P,q_ ~UJ'l/1W['hp< """l'll' 
pjwJp1 t 

l/w,fu,f_w,,)- ur,,[JW'L Wffunp'fih'iimf, ,f_pw Wffunpip,{_h[nL ./!'i,'fnL'iiwf[m~ 

.P,JnL'iif,9' f[w,pnmf,'iif,ff'iihpJ! f[w1q_J,nLJ h'ii mwp,php q.nLJ'iif, zhpmbp~ 

1 U.'flll"'l'PSr"L P'"'l"i/.wftLl,l'I! ftwrhlf, t rf.h119Ll,l Lwh 115-20 ud hplfwpn<­

JIJ,wJp t.. 8-W dd 11111111J111,~n,[_, 
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llpU[hU UllffUn~Mnn t:w'iliJ..'ii,wp·wf_T,f_nul I; wunvJJ,'ii,J,n.MJ, o·p­

uf,'[[!I1 i/,bn_J,'iiu l"',£ Jw'iipw9fwLJ b'ii (1-10 µ), Jw'lnul I, 2/i­
ftws'iinLJ -&.b'iiw,11/wft.b {Jwuj, Jb2. 1,5-2 cfwJ1 .PpnJw111nq.pw!f,J,w­

qwfi UJNLfiwqJ, Jbp_, UJUfUlqJUJ dntznt/_, ,l1119fi1nLJ bf, 1 uu t:wu 111 n·L­

/JJLUJp ,pwJpwqJ, 2bp111[!, WUfUI 'iipw ,f_pw tf,npp pw-cfJ,fifibpn,j_ lf!S­

flnuJ 7 q wunLJ,J,lfij,nu1,f, ol!uifi1'f, 1wJ/iJ.J wfiq.wJ wjf, 1111nt/11J.1'i.ibtn',£ : 

UJUfUJ'qJw dn'l!f,qn,j_t 
llw'ii'[f, Jb2. Lwif. 111pnpniJ b'ii J ,n•111 1 q z_ np qwpJJ,p 111Ul,j!'fb'l· 

qwJ z_np q.w,qwp 10 tll i np phfi,qj,fiJ, t;b111 ( bnJu,'i, q1b111f! 70-

800), IJ.J'l cfwJUJuwft ftwpn111J,u/1'1ubpu wfi9finiJ bf, pbu'lJ,fiJ, Jb2.1 

lvwnunip'fJ! !f,J,i111pbtni/_ ;_np !f,f,['111p:J, fJ'lifJn,j_, wfi2.w111niJ bf, ftwp,n-

111 J,ufa''l'i, b p I! t 
./!pnJw111n·q.pw!f,J,wftwu UJINLUUJ•ft,J, Jb2. tsfiniJ bf, 5-7 tft pbfi-

qj,,'i, I, 2.[llUJpfi 11/nJU[,f, Jfaln9n·,j_ pbfiqJ,fi[! JJniJ WJfill/bu, np fiw 

t; w ,f w u Ul,['Ul'i:UJ't/r ,},,H 9 uf, UI Jpn 'l'2. w ffU n fTP bfi111 l! I, u JN ifiw ftJ,9 J b fr 
pnUfbniJ ftw{Jfo 25.-30 ftwif1J,'l' bp,p tnLJf, ;} Jwftwp'fwftl! t;wu­

UnLJ I; wunvJJ,u,f,nulJ, o/!u/1'1/i Jwftbpbuf,u, UJNLUwq,f, ,[pw L9UnLI' 

bf, 2-3 tlt mwp'fb'lfa ftwpf,111nfi/i'ff, qwJ 5-6 Ul q.wqwpf, ftwpn-

111J,fifr,1FJ, l;p·ump,wft111J,9, w2:J,,wmbt-ni/_ l "fnfnfubL ,MJwf, wpwq.ni­

/JJNLU[!t UJniuw:q,J, ,j_bpf,,'i, JwunLJ p,nu,j_nLJ b'i, /!UUJU'll1N'!f,,hfibpp, 

WJifin•L t;,b 1111/, q.w L,fi,u b'i, [,f,,ft•nU[j,1fij,, -v-,ft,w1pnmf,fif,, ~- ~ wpnw'f,fi:f, l, 

a-,qwpn111f,uf, zbp111bpf!t ll111w9,£w.t zbp111bpJ! ftwpbtf, I; f,pwpf,9 pw­

cfw'iibt Jbfuwuf,ftnp·b'i, ftwJ UlffUnf'V's,f,nfi UJnLfiwqp Jwpn,ip lnLJJ,-· 

;_n ,£ J 2 w ft b ln ,j_, if, bnJ,,1, 'lbUf.pn uf u inuu w ftJ, ,j_pUJ if, npp ipUl'cf f,,fiH­

p,n ,j_ l9finiJ bfi 2@-30 "l pbfi,qf,fi I, JJnLJ UJJf,11/bu, np w1unp­

p bf, 111,f, JUI 4,b {' bu I! Jf, z111 ,}-u, Jft t[w.t iJ,fif, .t: b'ln Lit n if. I, UJ ff UN l"iP9 f, n f, , 

qwu,q.,j_ w.tj, Jbp_ OTJ,f, ,P'l 111 f,qfib l' ;_Jif w1if,wfi9 Mi, ,I f,wd-wJ wfiw ft t; b111b-­

t/_ bln,t/_ q.n ,.,fiwt/_np 2bp111bpf, 111b,zw2wp•cfj,fi1 
.Pwfiwqwqwfi npnzJwfi t;,w·Jwp w·nwfi,J.f,fi zbp111bpp t:bf"fJwftw­

umfJJwJp t:w,f_w/!nLJ bu /, w,u2.w111tf_w.t ftwpn111J,fif,'1u,bpf, pwfiw•q[! 

n p n·21n LU ft n l" pf,J bw,p:f,ft b ,zw fi w·qn ,£1 

U.2}uwmwf.f 10. JlnGGlip}I _J!Jlndwmnqpw:tt}lwlfwG J!WdwGnul]!_ 

ll.1u w2JuU1111wfipf, ftw111wpJw,fi t:wJwp 011111wq.npJmJ bfi UJ"l/u•· 

13-nLJ 9n LJB 111pt/_w1.t u Ul['j!J! I, wzij,,w111wup,f, J bfJn 'ff!I u.,,,.u npp-

1 1/wp•ht/r t ,£hp9fi,l,l LwL. ~wtsfrn,Jf, ~wJ Jw4Lhq_J,ndf, opuf,q., wlrJuwf/'f/',[w­

~wL ~ur19f,nul L. n<pf,z L1n•flhp1 
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9,f,nu UJnLUwqJ, Jb2. UILJnLJJ,'irJ,nvJJ, 0/!UP'f/r ,[pw liJUnd b'il 

FeCb-J,, Cu(N03)2-f, I, Ca(NOs)z-f, 1 %-wun9 l'nL.tnLJ/Jlfibp.j, t:UJ­

t/_w u "'I' r}u,t/_ UI tub pf,9 U/ UI 111 pwu 111,,f_UJ ,}- Ju UI nun L{''fl 4 UJ 111 j, nuu b p,f, 

Ultpunp,pt/_,brnL ll1'UIJ1V'lrp ,[!1,'fnufiUJqnif/JnLHhpf, 2un~/11/_, npn2 cfUJ­

,/wfiwq:f,9 t: b111n, uftU1111t/_nLJ I; b{'bp zbp111, np1nu9'f,9 tfbpJ,U[! ( q.np- . 

w) ,q,w111q,wfintJJ .I; Fe +++-fiu, J,h,f,u[! (bf_Tqfiwq.nLJU[!)' Cu ++_t,'f,, 
,I, u 111,n pf, fi;[! ( p1w 9 Jwfin <l•"'q'w qin L/fi I!)' pn LJL ,w 'l!u n p,.p·t/_1n'l Co + + 
p n,fifihp,p fi I 

llmw91,[w.t 2bp111bpf! ftwpb1r I; J,pwpf,9 pUJ,cfwfibl ftw' J Jb­

/uwuf,,qnpbu, ftw',J J2wftbtni/. HN03-,f, 1,,nup tnL.tnL1/Jni/_ ftwJ UIJf 
nb w ft 111:f,t/_H p n t/_ 1 

UnLJfi uwp1pf, oq.UnLfJJwJ,p wun11J;j,,fif,nulf, ,o.pufaffnt/_ qwplr[J, t 
,f,pwpf,9 ,p·w·cfwfihlJ. fiu,l,_ CfNLfiwt/_np wuj,nHbp[!t 0pj,,uwft, t/_bp9ub,tn4. 

K2Mn04 k K2Cr04 w'l,bl'fr 0,OiJN inL.tnLJ{JfihpJ, t:w,[wu'fllp ~UJ­

tfwltbl'.fr fu,w rofi ,nLp'f, ftwpb,cf, . I; Mn04 -- IU CrQ4-- q.nLUW,i/_nrr 

UJfij,nfiubp[! pw,cfwfib'l Jf,JJwu9f,9t .P{'nJw•u,l! UITLUJ2.UJ9UniJ I; UJNL­

uw·ftJ, tf_bpf,fi' 'Fb'lf,fi zbp,mf!, f,uft UfbpJwuq.wuw',,, j,nu!!' ubp/!',J,f, 

J wfi n1LZ wq•w•q.n LJ,fi [!t 



~1.01'-Ju V 

tanlnfl'l, \,b(lft 1:lbl:aS(llJ.1:aU...... ~u.s1:anft(c)-Snft\i"i,b(l(! 

l!t.'l-io.t.m,r iu.u1:i o.Bn'l.n Jtli'S n Jtt. 

,fJw:'l}Jwlj1/u/_ ,;h,,nw1q_n1nni:fJJnL'iiubpj, .,;,f,Jw'ii ifi,w ,;wu1n.w1n,[_w~ 

.I;, np ftntn/t'lf uf,u1nh·J'iihpj,, unLU'U[h'ii1q_J,w•'ii:hp1J, u. t,J1n1..[_uJ,w'iihpf, 

uw'u'iij,ft'iihpf! ftpnLJ h'ii JJ,w'iinL'ir l;ibft1npwftw'ii LP9P1 U.jlf UfWmr&.w­

n.n,[_, wuJ,s 1np,[_wJ "ln1nh'ii9Jrw'l'iihpj, 1nwp,pbpn1:flJw'ii z'iinpit;f,,/_, 

Jwu'iifa,ft'iihp[! JJ,1.w•z/_UJJ{'nLJ zwpdz/_nLJ h'ii 11h,U[,fa J,pb,'ii9 LPSl!ft 'ii1zw-

1rJ,'ii t;wftwnwft, 'iizw'ii nL'iih9n11. .p:u.bn[!I 
iw,umuunm&. l;1h~IIl\I'!Wiqw&. :q,w,2:mm,J 11:pmqh1ru :t>1wcw 2'Ulr-

-dn1tl~ :q:put.qbirupD1&. \upf1WIIW1.lfli Ui.qiw:'i:1J:W1Jp ~r.itw,&.il_hg ,,l;thlJ.-

mirw:t,,nrbq: 
?pw'ii q_nLqwt;h•n t;w11n'iiw1php,[_h9 'iiwu. J,J, WJl hpu.nLJfli &w1n 

p.wpwft ftwUff,uwp fun,zn,[_wft'iihpnLJ q1n'ii,[_n,z t;bqnr.ft'J! '7-puj,9 1np,[_wJ 

U[n1nh'iisJtwt'iihpf, ,nwp,phpnLfi}Jw'ii wq_1fh9nLfi}Jw'ii 1n.wft zw'P1dz/_nLJ t 
,npn•zwftJ, n.L'l.'ln~fJJwJipi U.j,u hpiu.;,LJifJl! w'ii,[_w'iii,[hs l;1blJ.mrmoudnu: 

tth41n',J1'w!j,nph,q_.f, .u. /;[hft1npwouJnU1j, U[WU1'bUJn'ii UJJ'ii t, np ,11f,u-

U[hpu,[_wJ Jwu'irJr,ft'iihp[! ftwJ ftw'Uf/riLJwp'iihpnLJ q1n'ii.,[_n11. t;h,znLq[' 

1/t9:,pw,[_np,[_wJ h'ii J,faw•'iinL'ii Jl,9:,pn,[_1 
1859 p. 'l/i[f,'irftb'ii 11J,1nh9 /;'l.h·ft1npw 1ou•JnuJ,'ii t;urftwnwf[ JJ, hph-

.,[_nLJPI ?puf,9 1np,[_w1J "t>'ii1z1Jw'ii 1nwft t;b.,znLftJ! ftwUfJiii,Jwp fun,znr/_w-

. J{'nz/. ftwJ Jwftrr1n·fth'ii .,,.J,w,!j,pw1qJwJ,fa JJ,~n,[_ t;nub9'iib[J,!u, ftw""IPV..JUJ­

pj, U[W'U1J, u. zwpd,[_n,z ,;b,znLft'Jr J•f,,1.)u. w,nw•p_w'iinLJ t U[nwb'ii9f,~v._'iih­

pf, 1nwp1phpnL/JJm'iii [J.Jlf U[n,nh'iisfawl'ii w,'ii,/_w'ii,[_h9 6.nudw&. t.qnmh&.-

~pw1: 
bp,p ,,.J,u,U[hpu,[_wJ Jwul'ii,f,ft·'ii,hn z,wp,dJw'ii Jhp_ b•'ii w1r/:nLJ .t:h-

qnLftf, 'ii,ftw1nJwJ.p, 'iinLJ'ii:U[h'u ,,.J,1n,,[_n1:J t U[nu,b'ii.9f,w![f, Jfof,,]_.[! 

('1-,np'ii, 1878 p.)1 lJ.Ju hpu.n'LJPI! /;[hft1n11w!J,nphq_f, t;wftwnwft hpk~ 

z/_nLj.fJ'ii l;i ?f,1n,fwJ U[n1nb'iisJiwLJr P,n:J,)l:,Pl! ftn1cz/.nd t &.umhgdw& 

· uinmb&.g,p,wi: 
:hw,q_hpJ, t;wpw'Phpwftw'ii zwl"dJw'ii hp,u.nLJ,f/'iihpf! purdw'iiJw'ii 
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Jwftbphu'iibpf, numnLfJJw•Jr,p' U[WJJw'iiw,fnp,[_wJ wp1nw•j!f,'ii t:[,h~-

1npwftw•'ii 1fW'l1nn,[_ ftwJ /;r[Mf1np•w1ftw'ii 1fWl1nft wnwiw9nLJn,/_, ftnt­

z/_nLJ h'ii ~1hqmr,w:qp&.hmp1q~11.11jiW1&. hrl.ntJp-&.hr: 

r/,hpf! php,[_wJ l_npu hpu.nLJP'irbp'ii J,ph'ii9f,9 'iibpftw1w9'iinLJ b'ii 

ttbft•1npwftJ,'ii·hwJ,ftwftw'ii hplU.nLj/J'ii·hp u. Jh,J 'iizw'iiwftnLfJJnL'ii nL'fibf,, 

ftntnftlf ,p,j,Jf,w1ftw'ii bplU.nLJfl''iihpJ! t;wu,ftw·'iiw·lnL, f,'ii[~U[ftu 'iiw1u. Jfr 

zwpj! qnp1J'iiwftw·'ii t;wp9hp LnLJh[,nL qnpJnLJ1 

IJPIJ\,UIJJ, l;lbliSPUIJU\, tbPSJ, Ull-U.l!U!lnMrc 

lJ.nwp_f,'ii 'llftimJ Jb'iij! 1nbuw'iip, np ftnlnft1t'iihp[! q_wpqw9w,t 

Jwftbpbu'iihpn,[_ ,pwpdp lfPUU[bpu,[_wJ u·f,u1nhJ'iibp b'ii1 Puft IY 'll!L­

fur111l Jw'iinflw9w'iiif! WJ'f Jwftbphu'iibpfa'ii ftw1nwp,[_n,z f,nJi'!J'bpfa [!''iim­

pn,z w ftw'ii WlfU n Pi/19 f,w JP b p1u.n LJi]J,f,'ii1 lJ,n't n Plf 1fh1u "I b pu ,[_ ~ "1ru­
. 1nhJ[!, · np'ii nL'iijr ,,pw,[_wftw'iiw:lw1,f, JhJ Jwftbphu, p'iiwftw'iiwif!wp, 

nL'iif, 'iiwu. Wlfunppb[nL Jh,J f!''ii,qnL'iiUJ1qnLf}JnL'ii1 ?f,,uU[hpuf,n'ii Jf,'l:w­

z/.wu1nLJ w,nftw q1n'ii,[_n,z f,,n'ii'iibpf, p.'ii1npn,z,wftw'ii (,qhpurlfwuwftwYi) 

W1funp'[!9J,w'ii U[f,'iilf !j,UJ1q_j, pwdw'iiJw'ii Jwfthp,huf,'ii wnw•p_w9'iinLJ I; 
/;[bft1npn[f,1nf, f,n'ii'iibpf, w,'iit;w,[_wuwpwlw,f, pwzfunLJ "(p'iilf !j,wq_'fr 

U. 'iipw'ii ftf,!J lni,JnLJfJ/t Jf,y_u., npf, L;bu,u.wJ.,/!nz/. U[p'iilfft;h,znLft pwdw'ii­

Jw'ii Jwfthphuf,'ii wnwy_w'iinLJ t ftpft'iiwftf, t1:bft1npwqw'ii zbp,n nL U[n-

1nb'ii9f,w/iihpf, U1WppbpnLfJJnL'ii1 lJpft'iiwftf, tLhftmpw,ftw'ii zbpm ~w­

pn,z t wnwp_w'iiwl "l Jf,wJ'ii f, t;wzf,,[_ f,n'ii'iibpj, W1funpp9f,w1fa,, 

wuu. J, ,; w2,J,,[_ U[f,'iiq !j,w q_f, J wfthph u wJJ,'ii zh p1n f, J n l hftn q_'iih pft 

tLhft1npn[f,1nf,ft 1fpun9Jw'ii (opj,'iiwft' uf,l/tftwf}/J,[_f, ftwJ nipf,z U[n­

LfiPPnL'iihp'j, 1fh'U[Jl<nLJ )1 lJ.Jllf d-wJ w,'iiwft ppr/_j, H + f,n'ii'iibpf!, w'ii9'iih­

tnz/. t;h,z•nLft !j,w1q_{!, [/t9:[]w,[_npn·LJ h'ii wi'ii lfpwftw'iiwU[hu, f,uft J1nu~ 

f,n'ii[!, np[!, un,[_npwpwp, w,f_hi.f, wJnLp t ftw'-'l,[_wJ Jwftbphuf, t;b,n 

qv._1fuw,[_np z/.wlb'ii1nwftw'ii nLdhpn,[_, J,'ii,ntJ t U[p'iilf !f,wq_,f, J,wfthphuf,'ii, 

'iipw'ii '\UJ'lNf11fh1Lnz/. pw9wuwft.w'ii LPS/!t lJ.!lf t U[WU1'i>WnJ!, np ,;uru­

U1UJU1nt'ii l;,thft1npwftw1'ii lfwz1nnr.J UJJ'11- bpftm !j,w,q_hpf! 1nh,zwzwpd­

z/_nLJ h'ii Jhftl! JJntuJ, 'iiftwwJwJp t;w•ftwnwft nL,z'7'.ntfJ1wJ,p1 

'l/nl'"Plf Jwu'iij,ft'iihpj, Lfts.p,j, 'ii,zw'ii[! ftwJu,[_wJ t f,p w·nwiwu­
Jw'ii U[WJ,Jw'ii'iibpj,9, f,u,ft 'iipw wp·Jb.pJ! ,f,n.,f,,ntJuwft•w'ii JbJn~flJm-'ii ,t-, 

Fnln/1 tL,hft11npwftJ,'iib1nJ,ftwftw1'ii bpiknLJ/J'iibp'ii wiJJ pw9Ul'UJJ!p­

,[_n~J h'ii !j,wq_hpij, pw,dw'iilJw'ii Jwqh'[lhuf,'ii ft,pft'iiwftfa fablf1npwftw'& 

zhp1nf, lJJ11LWp_w9JwJip1 
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f /' 'l dm mb,IJ1m . 1l1Jm ii 11'.ft n tJ!t/lJ 'l],) m J]t• tJim F (!/rn J u]tmru 'l :,1-g ,u,1u•11 

t."mJ1I 'Jlf fm],Ju]tmnmi, iltJuJu '011,J'l'JIJU11 ilJml w'7Jq "r fm],11,b1m'7 

ili1Ju1ud tJ,f:ilJM 1lmJql 1l·'1m1J'7,J'7 tJ.ml£1wnqm 1ltJJlfU11] mn;J 1G1IJqn 

-m I" tJ1/f m bri u,f;ifii J nu 1J 11711], m , ~ q.JmlilJm TJ m 1ln/ 111'7 ]t.m ,~t{JJ'!J~ 
•G1lnm11 w'7Jq "r fm],11bm'7 ilmJ,7l 1Jm'7mJm'7ql"r if'7m1J'7,l,'7 111uJM 
-(Jiwfw1 fmp!GmJnu,IJ mn1l'n/ Ju 1Gq]tmmmnm:, 111uiFmbmmq7 

:iltJmltJ 
,,,m11 m '7,m,:, 11ri1U'fJ/m'U1 n• 111m'7 if,i,u ,lb, 111,u],J m mm],1m:, ili1m ifrG IJ'l'll1 u In-~ "r 
",,qln7,tJif 'lf!f 'tJif'GJm:, tJlm 71m1J !'llltJmn/;n,mmmln 'Jt/o/1/j 1i/JM11my. 
-m,mlr, 1Jmf£fr,u•Jqd1Jmm· (Deb) if'1m•ifGfJ,'llJ.l1'uln '711frm"7,;if'Lu11,Jqf/ 1u mJIJ' 71 

IJ'ml'iG m•lm11,nt1 (~} if'lm 1IB1Jfll U1U1ln• '7ifmq 1Jf'71mJ m•'71q 71 111,u,'Jmrdfm,blllm In 
1111'1,7 iJ,J;lf'J!'r,uGmJ7'7mmln if1lwi'b tJifnml' 1lm,Jql tJifimbriu,f;,if,i 

, 11w,]til1J 
-um '!'17 11],lm:, i!JqlJIJ1Uf£f,'1u'7,wm:,mJ1ul tJuif;GdJuniim w IJ'1m]tmf 

· litJm•JIJ 71 JqilGifl' 1Jifimmq'7 n,qlndu IJ'l 11w]tm1lii iJJ'l'JIJ•U11 Ju '111u'J 

-mdtJ / jnu,1Jmi,m'7 U1J11ui£1w,Jq,p/ 1Jm'7m1Jp1/:, tJmiefwnqm n·Fn ,,J'l'J 

-tJwif!iwt1qfi luJu Jq.tJw tJim GFmd 'mq:, 1IJlf'J1'1UGmJq'7mmln fmG 

-M1 u IJ•ifn ml' 11 m J 'l l tJm '7mJm'771 "r· if '7m tJ•'7 J'7 ,f,87 u :,11'1!:J 7 f mU1m I' !:JI' 
-m:, J1 1Fmil f!:JI' il1J1ui£1wnqm 1lm,Jql tJ,f,Fmbw<f;,ifL fmim'Jo 

1,Jquqw2 urnil ilqw!fiwpbm'1 
,jurJql qm'1mJur'1,711 </7mq'1•Jti •,~ •+'l 

, J.,,,i -
~ 

I" )f ~-----.::: . f t, 
I -

+1+= +.pl+:: !f 

+++,+= i t + + I :: 
I + + + ,·'4-= --
l + l+ 4, 
___________ 1_!_-r_J_ 

"' w -
,' ilu!1:l. ,z"a.hmfU>'ml.. ~~ ~ ,-.,m ~.,, 1,'1¥1,l 

""'~ 'J,.,,t,!JX 

1,J,J,uF-1, urnil ilq1uftloup•bm7 
,JmJ7l 'J.m'1mJur•'1711· ,J'1mq7Jlj 'Ot 

J'n Xj N cc;;;;;:: ___j/ 

+ 
+ 
,t, 

. "/,,n,r +~ ----- i,;r:;!! 
:( Ofr •'7'!) ifiuJb 111u'Jnm:, m,,JJ, tJmif/1,u'fmJmm ,f',1,mludu 

'1 'J!/Jufb,m,lu'7 IJlU:,,mn "r r1u],1nf.u,p '81l1J1Uiff/w.Ju]tm11q:, 1lnqdq'1mr 

1lbm</; fi,tJ>if In f,m ]tn/m '7 'i/1 m if'GtJ,!:J ll1 u In-Deb '7 if I'm tJfiiu l',J qfl ]tuiltJ,m], 

-7mq:, mJ,i ltJ1t/,Fmi/GmJU11JlfB1Ju,'7 if,ilJun/ if£1Fwfw1 !'l.U'IJ'lll1ul' m,!J, 

l(mF£lwfmJ1mm l-uJu i{i,[t 71 "r JT1U1Jm,Jil!l,p qmq:,Jb1m,q:, n:1llm1Jmuq:, 

6ll ilJq~~rni,,hu~mmg ~m~mJm~qll ~J~ft~uluq 

81lnq,Jq'7m11 rwmdql 1Jm'7m,Jm'7q1"r 1l'1m1J'7J'7 1JmifGm,dm1JqG1Ju'7 ifll 

·MtJu11 711m1J nq1nltJ11 'il1J1ulflwmn/ ifi!Gif1 rw11m]tmf if.eJF1uCf1U} 

1( Ofr ''7'!) mJtUlu~idp ~tftmhl'Ui{;t{fr 
'J•'I r1u,'!Gmlm11m• illJrrul, 1lnq,Jq,'7m11 i,,tJifrln i1Jq1J'IJIU4m,'7m:, (tJu,Jbrru,f; 

-,j,i, 71 '7ifmmmnmJm,'7qli"ri) ,,ml/1 tJmfdwGqi,b,m ifJq.priu 'fm]tliLw 

'7m11m'7m:, JmJif JmdmvJmfimn/u,p 'w'7Jq 1,mFl4':,,ut1q'[, :(nq,GuJ/n 

1/lmifb1u,f;,if'li) rw,1tm],mf libu.d'IJ',m 1l'7riu,Lq:, 1q],f.m•Jmm ,pm7,m,Jmn 

-m]tm:, IJ'l rwmbv ild71J1JU::fm'7m:, 'pif::,lllutJ'l IJml'f''Jml 1J1IFm11Jql 

if J'l'J'7w1,q1ul' iflpuLq:, 'B1lr:L~'7 muF I' 'Gif,J',Lu'7 11,Jlf'J'Juif' (LutJBmJ 

-mum lm,JG",q,nu/n) fmpdJunl.m '!,'1Ju11,m,, 

-mbuJm11,il mJp ,Jbmr/J l.11,iJln '!.'I Jtwpb-e puJ 11/6/u~p.lq,7 u,,n,i/ 
-qpw ,,_ml11,ulw'7 if11,mJ11, ,Gi/pl,u'7 i/Jl ,i/Jqp ilq,u,Fdrrup1im'1 ,furJ11l ,z,mw 
--.u 1tmum1tm":J Jmdm-eJ,,,l,mn/u,J, wl1Jq 711lm-mJur'1,7l,1 ,ffrmq'1Jti '6G ''1'1 

•1tmm ","'ll!]wGql,bm i/Jqpw 1ti/mmrnnmJm1tq1~ ~ 61+ 61-

,Jbm r/J .,,,,_,,In 11,lmi/r ?u '!.'I J'WP'!,Ulb (i1Jq11, J N 
--- -11,ui/m1tm":J) i1Jq11,rt,.ui/ bu7'11,ml. rwbm1J lpuli + -

-q";J Ju. 'ri,i/GqGwGmlnm il11,vJ'lnq0 71 '!.4-,,,1-b t = 
1iJJq11,mq1tmnqm ,JG7u":Jp1q7 pu1qr,JimbJm'{j +--

1l!]hu11,rl 11,m,,m1t 

-i/pm11,i/l,upJql!] if'!.w , 11,if11,i/nlm ,iJ]mi/611,qm 

-uln i/bmr/J ":J/ln ~ 1nu11,mn.f£11,m";J ''1m11,mJ'mp 

-m,Jp ,i]Jm,JG11,qm,;ln i/mJ.7-Z 11,rn7mJm1tq1~ i/'1m11, 

-'1Jil'1 fmpJq1tmmln r"TJ"e nT'[J 17'uJ'Jp-.u 1ti/m 

-mmnmJm1tq1~ 11,'I fmplnmlt mq";j JmJi/ 11_,Jq'!, 

-ilJu7u:J 1p-.ult-.uLq":J ,1 J'w7'11,mb il11,,JitmmJm 

'1ni/ '/,uJqpw 11,mltmm11,'11mp Jupmn/1b J'm1t 

11,u,JGdJunbm mq";J i/nqJql/"'J' ,Jbmr/J 1,,,_4Jn '-~ 
~ fmplnmlt nqlnm6,fp11,m ilifJulud 11,i/ifJ'l'I, '"""' 

.... 

'S\ 

""' """I., 

(' 

''Jif ,lm p-.,ub ifJ 'l 1J·L1'7rm11m'l° 

ift1'11JtJUoif, 1u'7Jq "r · 1'-,U1Jmnfnmmmlnm11m:, iltJwFef.wfmJmm 71il:1l,1' 

ifdqtJil,lu~ud w'7J'q tpw,JF-.Uf1U7 ,(chlu,1ud tJifil.mmilm) ilnwFr '7n,f 

'(iluulu,d 1J1lililq1J•) 1Jifn,qJ7'7.ml' tf'b,m,f; iitJifln / pup''!.mb (1n1l1Blf)I90) 

ilililu1ud if!' 1IJu '(6C ''7'!) Jummn1Jqfi,1Ju'7 fl,Jm:, n.qln1Ju Uj puJ 

-q'7 mmln ilmJ ql 1Jm'7m Jm'7ql"r 11'7 m•1J'7J'7 (•£1 61!,:8 I} JG1u:;,i[11,q7 

1J7.1Jl.if,J-.u TJ iltJtf'bm:F'Jq,i 'il'tJ1l'1•r1.uJ 

-ilq; 'u'JJ'lm2 'iltJ''ll'ln'lo ''Jif1ul'b '1J,f,'7n]tu•n/,1u7ul'[l <JGlu:,,11lq7 'Jlf 
7qJGmb1Jmb ililtJ-,ul'mu 'lifnml' if·mJql 1Jm'7milm'7q1"r if'7m1J'7Jq 

~mfnm~mdu ''!. ·q ~6} 
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',_,wpqf, ,J b,tn 1.P,1ni1t t): lJ.1u 2 b pm,f, u, n:w1_.f,,1, 2w f'l!P J, n1t,1,b ['[! (1, ft• 
4,1) WtffUn(1't[!9f,n1, nid-bpn,J_ u,JnLf' ',_wU[,J_wtt b1, Uf'P·1,'1- !f,w•q_'fa ,Ju,,',_b­

phuJ,1, I.,_ npn•2niJ b-1, 'iq:w lP9J![!, npf, U[W'UJ(b.wnm,J_ l;l umw9b[ /;l,, 

:UJ.nm,h&gpwl WRWfwg1&nq_ pn&&hir w11tni1t[!t llp',_p•np11- 2wp.pf, ,f,n1t1tbp[! 

qnt_,J_n,J b1, .6.mrqw1pn&&tr, n•L1tb1, '>w',_wnw',_ 1t2w1t I.,_ w11-u,n{'IP9if,n'ir 

ni !Lb·',_m,f'wumwmJ,',_ nvd-bpn,J_ 11-wu1w,J_n,p,J_niJ b,1, u,1nw1_f,1, lUJf'j!J~ 

f,n1t1tbpf, 2nipu1 lJp',_Jiw',_f, t[,b',_mpw',_u,1, 2bp~f, UJJU fihp.pf,1t, 

w,,J_bl'J, /uf,·m f,,n1tw',_u,1, 2hpmJ!, np1, umw9bl t w4unirpgpn.& ',_wJ 

2mhr&J1w& 2hrm w1tni1t[!, 1,,Ju,1, t ~b1,J1'>nL9JUJ'i, 2bp,mf,1t' f,p pwptl.11 

tt.b',_1mpw',_UJ11t f,,mni/J1w1t, f,n1t&bpf, JJ,2il.t. ,f,nwr U1UJ[1Wttn£/JJw,1,· le 

. d~ 
z,bpmJ, .pJ,11_ 2_wp<,d-n·L1t1n,JJ11w:1,, ni dx '>UJUU1UJU1nt1t ww•rpf,b1t,mf, ll!-

fm pl'>f, 4.: 

ll u, ',_ u, J1t J, m UJ,{' p bp,nt/J,JnL1, '> b[tJ1'> n[O,J u, 1, 2 bp,mfr (1, ',_. 3,9) ,-

UJ JU U11b 'l w111u,n,pp9f,n1, 2hpm[! l.b'q_nj! :J!, .pw1tf, np bp',_pnp11- 2wf'll!/r­
f,n1t1tbpf, LP9.f!bpf, .pw1tw',_[! '>w,f_wuwp 1.t wnw1_f,1, 2wp.pf,, U[nmb1t-

9Jtwt wnw1w91tn'l f,n1t1tbpf,, L'P91.f!bpJ, pw1tw',_f,1tt lJ.11unp,p9f,n1, 2bf'­

mnvJ U[nmb1t9f,wif, w1t',_niJ[! mb'lf, t ni1tb1tniJ nL'l'llJJ'l-<tnpb1, (1t',_ •. 

41, AA' Jwuf!)t llw ',_wq_JniJ t fJbpJn11-f,1twJf,',_ _U[nmb1t9f,wL,f, J{r 

J WU[! ( ,P-,q-n m b1t9j,wl'l! ): 

P w9•f, '1-f'•UJ•1tJ,9, '>f,,J1t.,J_ bln'4. '>/r,11-pn 11-f,,1, wJf,',_ u, JP mb un ll/J JUJt1t-

,j_pw, ',_wpbif, t wubl, np U[fr1t'1 !f,wq_f,1, u,1,,lh_u,U[bu ',_f,9 '>hqni',_f, 

Jb',_•-bp,ftni ,JnL•b',_ntLJr '>wumnt/JJ•UJJip. 2hp'U1[! w11-unpip.9f,n1t nid-bpn,[ 

',_UJ'U[,,J_wtt t Jw',_bpbuf, '>hm, npf, U[WJ1Jw1tw',_w1, uw~Jw1t,[! '>h'lnt',_f, 

J1,w9w,t 2wp·d-w',_w,1, JwuJ, '>hm mn I,_b,mwqJ,tt1, t, I.,_ npf, Jb1_ b'ir 

q.m1,,J_ni,l ,w11-un['lp9'},n1, 2bp•mf, '>w',_w,f,n1,,1,bp[!t 

ff/,'nmb1t9f,wl w1nw1wy1tn'l f,n1t1tbpf, J1tw9wtt, nl. ',_•nJU[b,1,u,(_w 'r 

lPB/!bl'l! ',_nJU[b1tu,J_ntJ bf, 2wpd-w',_u,1, '>h'lnL',_.niJ qm1t,J_n'l I., 11-/r­
!f,niq_wJ.j,1, 11-wuw,J_npntPJn•Lfi ni1tb9n'l '>w',_wf,n1t1tbpf, l'PB.f!bpn,J_ ('>w­

,J Uldw /1, 9-1,nif,,f, U[ w m ',_1bp·w9Jw1, ): 

'1-J,<!f,,nlJ'l_Ulff,1, zbp,mf, '>w',_wf,n1t1t,bp[! Jwu1tw',_9ntJ' J;,1, J;bqni',_f,, 

zu,,p,,J,Ju,1,J!I 

ff/nmb1t9f,wlf, u,1,',_,n,Jl! mn ',_bmw•qtt,J,9 Wf wpmw''>UJJU1ntJ t, 

UJ'J"''Ufbiu ',_n11.,fww}, !LbVf mp1,UJl/.t'f,,'fib•m/r•',_ l[w,J' ohmw-U)_nmh&gpw1p gJ 
np1, w,nw:pu,,1,nd t mn utu'>•Ju,1,wqttn,J, !f,wq_bp-f, '>Wf'IJJ!pbpw1',_w'i, 

• zwl'1d-Jw1, Ju,,Ju,,1,u,',_ (1t·',_. 41 ,· A'C mf,pni1P-f!)t Uiumh,,:J,9 bp,l.t.nuf 

t, II[' '>h,qnt',_[! 2wpd-,J_n,J t n1. /Jb u,1,1J/r,t_UJ'U[hu U[f,1t'11- !f,Ullw' MN 

,lw',_bphuJ, 1,,~u,,u,,fu,J,p, WJl 'ilpw1tf,9 Jft ,f,,n.pl' '>bnni mn uw'>­
Jw1tml: 

lJ.Ju,Uff,ur,,,J_, l;1hqmrwqp&hmpq l[w,,J ,t-UJ.nmh&gpw1p prh&pg 
&h.rqwJwg&m.u 1; UJ.p&q !l>wq}i t};nw wqull\l'ptJ:wb .6.hii.ntq:p 1,. . .6.btt.nt­
'IP dJmu, 2wr«fwqw& uwup dpfl.. U)_nmh&gpw1&hrp mwrphrntpJnt­
G.p, nr& p .6.wJm 1; q.wiru !}>,wqhirp .liwir1wph:I'\Ulqwt& 2wr«f,dw& «fw­
dw&wq: lJ.1,;Jr,1,/!'1', t-Ufln,mb,1t!f,f,wl'l! w1'1'u,np.p9f,n,1, f,n1twi,_,,,,11, zbp.~J, 

nl. ',_nJU[b1tu,J_wtt U[n•mb1t9fowt wnwr.w9,1tn''l J,n'i,1,bpf, I.,_ 11-f,,!f,nu'l.w/f,1, 

zbp,mf, '>w',_w-f,n1t1tbl'J, Jf,t,1.t. wnw1_w9n'l U[nmb,1toiJ,wz,1tbpf, mwpiph­

pni/JJt,n1t1, !: ff/wp'l. t, np U[/'> !f,wq_bpf,, UJJuf,,1,.p1,' pn[np U[nmb1t-

9f,wl wnw1_w91tn'l I.,_ pninp '>UJ',_wtf,n1t1thp•f, J.f,•1_11.t. U[nmb,1t9J,w11tbpf, 

mwppbpnt/JJnL1t,J! (,/JbpJnfff,1,u,,lf,',_w',_w1, ~o-'U[n mb1t9f,w1'l!) f,p·b1tf,9 

1ibp,',_wJw91t,ntJJ t' ,P ,I.,_ t-,U[nimb11t9Jr,w'L.1tbpf, ,;,,,,1,,piuqnLJw1p[!' 

<po=,P+,t, npmb'l t<~ot -!lbmw-U[n'mb1t9f,wtf, Jb<tni:J1JnL1,J! ',_wJu,J_w<t t '>w,',_wf,n1t1tbpf, 

pw2Jumdpg' ·¥.'f''¥.'trwr',_f, 1!1b',_1m,rrw.',_w1, ihµ.tnlf, W'f'UITl{",f19•Pn•1t I.,_ '1,f,!f,ni­

'l.WJ1f,,1, zbpmbpnul: Pnl'nl' UJJ,1, qnp,ttn1t,1tbp[!, npn1t1.p ',_,w11._11-b1t pw•zfu­

J.1'u1,,1, q,,11,,f,11fu,J,w11, 1.[pw, ,',_,f,,11,f,mfub1, ,t-Uf11,mb11t9f,wl,j, JMn,1J/JJn1JU[!t 

ti,_. 42-J,9 bpunLJ !;, np 

'°'l'I- pwz/unLJ{! fuf,uu, ',_bp"fn,f 

4_111/u,[•uJ- !; L"L,}nLJfiln,uf !;lb',_­

u,pnLJtmf, 'Ln'i,9h'i,u,pu19J,,uJf,91 

tpw u,'i,i1zu,'i, ,j,n,f,rr/unL[il JIIL'i,-
1,/,p'l, ,u'i,q,u,I fuu,/umnLJ b'i, 

J,,r'itw'Lu,'i, ,u7-unpp9J,n'i, /:,,u,f ,u­

uwpm'Lzn.nL{iJJnL'i,[!, np'i, ,u'i,,/J,-

2_IU"fbu ,uq7-ntJ !; ~-"lnu,b'l,­

.!J/twLJt JbJ-nifilJw'ii ,{pw1 

'I,~. 4'2. t1b~111rnLfun'ilbrf, ~n!t9b!t111rw-

9frwJj, 'w'{_'lb9'nLPJn<'il[! (- "lnu,'/,!,9f,w,J, 

Jb~n<PJw·I, ,[pw, 

ll1umh,,_, C1 < C2 <Ca< C4 < C5, 

cl > C2 >Ca> ~4 > ~5: • 
tlb',_mpn[f,mf, ',_n1t9b1tmpw9frwJf, pwptl.pw9Jw1, J;J;u, 11-f,!f,ni-

,q_w,Jf,1, 2,b,pmJ, ''>w•',_·wf,n1,,1,bpf, J,f, Jwu,1, w1t91tntJ t wq;un["t/!9f,n1, 

2bpm[! I.,_ U[nmb1t9f,wlf, qpw11-f,b1tm[! ( dC ) Jw',_bpb-uf,9 '>hnw'ilwtfr" 
dx 1 

UJumfr-&.u,1,/.UipW{' [!1t',_1tn,J t, UJJ,1,J,1,,l. /JbpJn'ff,1,w,lf,•',_ U[nmb1t9f,wy1 
.,; w,l,wp Ju, Ji, ,f, n,f, n•fu,,f_nd 1 

t1:b',_ml'nlf,m1tbpf, npnz ',_n1t9b1tmpw9f,wJf, 11-hU[.p.niJ, bpp '>h-c 



:ild',jfJu/, fmpJm GFwG p1u-et .,,,,, ·1 JmpJm:, 

mlnm '11,riuf'(!fw.Jpm 11,m,,,m,,,{·11,mn/,'{P ,f'11,1u 11,•Ju 'm,,,jpm,J'I,, J,mq 

-,{Jo 't mrh,mJ,f;m,jb JfJm,,, il£11,uf11, ltu],J,j'nmqpwmu 'ldq "fl 

,dJmn '1."'l'ZuJu ,Jlm,JG11rl'nuln-~ ],uBul,Jr ,JnupnomJuth11 'Gf -~'I. 

--- ---,~_ 

,:! ,, 

+ 

t J !j1if,j-{'J ub ,f ln1,j'm 'lm 1, 

-mqmb 'l'l J'1Up>umJ·,f,, ,G,fl!flwqd ,fm,,q,f,l,,o Lu],J,j'nm11,'l'wn1u fmp 

-n/m11 IJl1UJ!j{!/1Uff1, 11,'{,,lnU,,m-f ~· n,qJnqf.m 'J'1UJmfl,fJnm,, 11,',fy·qmvm 

nqln71p/ 7qJ1/'nmq•p1unrru i ,{11,qJm,, il'{!/h,u,71,Jq ,fnur,no,m,Jm.1,ql,~ 

,G,jJ 
.-,q q·,,m nwf,7, m 1U ,nm,, quq ,n 11,'1 Jl1U 11,,GJ '1,, ilJ911,111,1 uf £11Uf '1 I' f mGm 11, 

-ilr qmpJmnm],m7 ,ilGul,jpm,,mqmpmp 11,mp,nfu,f,m,uqm ,Jlmpmf A 
,jl,,1 ':}:'1:, _1} ilp1U ,j'd'qm nu:, 'ii q1uf t/ri,u 11,m ,,mbJ u Lm:,m J m1,q 1,:, Jm J m,, 

-mnqm 'illmpmf ,j',,1Uu.q:, fmp·nf,u,f,,m,Lqm 11,''1 p1ulu.Ju puy,Ju</> 

tilprn ,jd'qmnu::, ,q-f 
1
ilq1umm,mn:m:, ,,ijJm,,1qlt4b ,j,,riuLq:, ,11,-Q 'p1U,, 

-mqmpmp z il,,mqmil ,jJqJ.m,jl,fJ,fp ,j,,w,Lq:, fmplGqmnj,u,f, ,11,-A 

. 'ilqrnF £lrnqm,, mbJ u,L,m:,mJ ,n,,, 'I 1:, J m Jm ,,m n,9 m ,~ -x 'i q•G,j',,m fJu/, 

,,,,jipm,q,j'-J, qmltf1.u,,,1,j1G1Ufmp ,f'.£!F1uf1u(1' pm,,, ,j,,rnLq:, 11,-lt L17,mJ.u 

(I) azr , __ XA~ll.t 

·pup,rnJmnm],m:, lmf711m,q:, · 11,'1 J11Up 

-lin:, ilql'U Ff!!r, Uf '1 p ,j•lm ,j·G 11,"{•m u,ln1-~ t iM,"'lfrl p ,,'J/m,u•p n,o,mdm1,,'l/.1i:.,, q:m,p 

-l,uJu, i/~m,fGq,qmuln-~ fm],q,p,f':, 1 mJJ, ,f'ln,m,, n·Fr, til11n.J qmnfnimm 

-mlnmpm:, ,jlnqb ,j],pJmlmLqm,, ( A) ,,1uLq:, pulmpmf f'l,J' ,jlqpm 

11mil11fm <il]m,,j'Gqqm,uln-~ ~ f·'IP qmd'Ju •m,lp i/qml1 1U tJmFf1-,uf''I!' 

WI i1Jq'J'Jlufd1u~111m9 'Jm~mJm~ql~ ~Jq1JL~ol111i 

,Jim,fGqqmuln-~ 71mq i pwbb,m il,,mqmil n,jq,f'lJq'f, tG,j'.eJhuqd ,fm 

-,j1uJm,,q11 fmLq prnJl 1:, nqlnqfm 'rn,,mlnm nqln7q,j i fmpnfm,, 

ilv'171d qfm pm,, nfm ,jlnq/J ilpJmlmLqm ,j,,rnLq:, nqlnmJqm:,rbq;J 

,ilbumm,, ,t-Jnqb :, prnppJ,mZmL7m il',,rn,L1:, 11,wp,Jml -{'mpJu],mif 

-G,j'l ,,mm 11,mFfiwGqbbm ,jm.Zm,J, qm,,mJm,,ql(j qwmmmnm7 tmJql 

11,m,,mJm1,q~:, ,f,,m,,,,,J,, :, p·rnpi/immn ,i!G,fl qm,,,mnmGmd' i 1'"'"11, 

-m,nn 'q,j],Zm:, ,jJq~qu,j -HO fmh 61U,,mlnm <i/Jrnl ,,n,j 'pui!G,fl 

1m,,,mJI/, :, p-.,uJ,-Ju],milG,jl iln7Jq,,mJ' mJ>q mln,m 'mq:, rn,,mlnm 

l,116!f11U ghuqd, q,ffmqp,j:, 1 p1u7',f,il il'Jrnl uh ,,,mqtfJo tp,j':,Juql 

11,mpGun,fb ,,,jm,fluJm,,qli ,jJqgwfq fmLq lqp ,jpbm,, 1U,,mlnm 

J',,m,, ',fifm,fGdiJumum 11,m,,mwl,,mJ'I/, ,j',,,'11' 6,jJn11,u4' /,hub ,j'Jqq 

-m,j1uJm1,q1:, fmLq prn,,wLq:, 6,j,, p,jZm:, ,j p,m,, i piu],Jupmif 

-6,,jll ilmmln, 1u,,,m,ln'fl' td1J1mpll1m,lm11m ,j'mJqZ 11,m,,,m,l,m,,,,qlt:,, if',,mq 

_,,"J>ili,, 11,,j•nq,J'q,,mp qmp,qmfmd: :,fin /' p1u7'Jmm•Gmd nqln1qhu,11,1 ilp1Jm,Z 

-mL·qm ,,,,fm,upnomJm1,qli:, ,fJl fm,Lq prnJMJmn,flnm,, mf,,mln"fl 

.:],1,f:,,Ju11,Z qmF'{!/wJqdlJmm ,j,Jqqlm,f16qqmuln fmp:Jb,,]'111, G,j.nJI, 'pwp 

-'{mnijn lf,,jfmJmn,j'lnm,, pm,, prnJm.f1,t-lnm,, 11,t/'y111,m11,m ,,'I.I' ilpwp 

-Jml ,j,,wLq:, i 111u],7u,, nupno,mJm,,qlr:, 'ifqqm,j./i nqln:7;tJ,[ 

il.Jq'.) ~m'.lmuq '.JffiJHfimZ 
qlmq6'.)qmuln-~ ru6uiqp qnupnomJm~ql~ 'l 

a Jq'\-l,U-eJ qjl 'l.llJl 4'llo <l
0

11l<l 8'\qs U ID til[Sq'\L[ l\llJ stiqH 

,ilqrnF{!/rnJb,mJm,,q t/J'l'l,"1u{!/1qp ifJmZ ifl' qmp,J,fnmqpwn 

-,u ,j·JMffhu71,J'I qm-,,m,,t/,,n'111,,,f',,,mJm,,7,T'i :, p1u•],J9d 71,Jum,n 

,il,,'11' 6,fJ'l'l,Z,jqm,f,m7 11,m,,m11•p,f:, qmF£f~uqrnF 

-m,1, nqlnJu :, prnfmvmf Jmpm:, ,f1J.Mb'Jf.ulu,, du</;u,fl ilJm,{611,qmuln 

lp/mqq,j,,,mJm,,ql~ tj Lqprn ,f,m71m11,m,,mpmd wq:, ,j'J·Fmpml,,j'J' illn 

-m.,, ,jJ'{q,,,,jqnrrtp pwGquJu •il,J'lq'df,uf1ul ,rTm q.fm,,j'p lmq'l'l,1u 11,''1 

J,,uJm,, 11,1uf£1.1ufub Jm,,Jq J11U,,my,,j'], ,,,jJw,,,,qlj:Uhl,j' •Jmdmdupufl 

~(I A n/wltb) 11,'{ p1u ph ub,m u,, ilJ '11 u 1, n,f•lm11,q mu I' q,j',,,my.:ifj, ,,,,j'Jm 

_,,,q7.1ubt/ ,Jmpm:, qmftJ-.uqrnFm,, ,jJql•,ul, d:utf;.ui/1 ,fqrn q1uf£11u,,mq 

-mZq f'll' p~uJ1iflnq'li mmZ ilqwFflrnf'll' ,f7m,f6qqmuln·-mmq.0 
tprnl;myi,j'Ji ~q-im~qlluhq i p,u],·qm'b ilpqmn•,fn 71 ( o=~) i/'FuJb 

1 prnpJmnm],m:, i1'1m,f611,1muln-~ 'q,f.p{i ,fJqif.G,f1 ,f,Jqqq•u,j L.u:qGml 

-m11.m lm,jGqqm,uln ,fmJqZ 11,uif.s'JiJuniim ,P,,mtf; v1if'ln :, J11Up.Jmn 

-mpm:, il],4£1 ,fJqi!G,fl ,fJq11,11,u,fm,,m:, prnmJqZ q,u,tGJJun/Jm t/,,1uL 

'JfflrMll'Jmdn ''\ ·q Z:f:[ 



' ,~uJ11¥1im'1-m,j, 'lfi fm],Jur il''luJu 'ilJ'l'1'lwFfPu'1,,,;1Iml,1J '1mrJm,G 

'--m,d lmF71\U1,'{!,, 111{'lPurp '1'1J'41IJ url,11pm,J:,'1m lqp 'l,mpJm,nm],m:, '1,·'1'-I 

in/nm '],uJqurlu}, ,'l-~ '1m/ <1_pn 1_po '1,-'X '],uJlffl,JqlnJlm il''l,qu, 

.. -:Fm:,murJm ilJ,'{'1,il.'fpJm ,f-f U/11 '],u•nqlnnF'fl ,7',fJobmurJ.m 7>ifBIIJmn/ 

-u,f, 1.nBurp ~ url11p1mJ:,1m Jmpm:, wl11ur.fm:,murJ.m ],:uJq\U1Ju}, (~) 

. 'illm,f·Gq;qur,uln '1if urn,f'1mJur',ql~ 1J.,J1mf.eJw'l,bo ,f.;tJmn ,fbumvJu'i 

1 pw],luJu (x) U1J'luFefw1Jm'1mliJuLm:,mJur'1q•11 JmJm,,mnqs 

11/'bmwln ro'o=IJ, pw-006 Jmpm:, ,ftlq'l 
-dhufw} Jnu'l 1Jt/FmJl 71 ,fiM '1n,f '/18=Q Jmpm:, ,f'J;r ,lqp tf1Tf'm'l 
. . Zr Zr 

-nrd 11;,J-r p-.uJl,nrL11ur 71 uil''fpJrn rr,,fl,jp -= ---'l'I pw·],lm7 
11·u J\ 

I , 

zr 
--z A -f z II 

.,Jf, -iJuf,m,f r A • ( ,..,J,,.,,J,,'fn • (f,uJ'l'I, ,.,1''1d .,,,,..,,, .. ., ·1~ ,..,,,,,.,d -I'm) 'ilp~u -11,ml1rJfmf,) r/J'l'r,il11,--.up 
f•flm) 'iJ'& -,ul,n,,Jm ,j~11,mnu~ 'il'1m1&mpmf' -11,mpm:J • .;.,/ ,J-.ulrmJm ",,flmlmf,,nLJ. 

11,mpB11,m..,u,p 

Zl ltmmurhu 

t'l11J1 ,f-6 I •Lm 'l'I p1uG1miNi ilJn),mF],ur fm],Gmurn 

,],,uJmF1,J·lnm'1 f1,FlU1J Jnp1u,,f,m? '11Jmil ,f,p p1,uJmu,m,, G,fJu'l 7T 

J,uGul,fp ,fl1,f'1,Jmnju,f, il1J1•u,Ffi1u1llnu ,fil'lmnu:, 'l'I p,1unj,u,f, mln,m 

'{f) ilpw tf'il'lmmu:, ],1ul,qlfm1Jml,'l ''l'I p,uurml'lm il,f,m?.m'lmF'1.JFm], 

II\U1'{:, Gwl,MG'lm (uj Jnd'1JlUJ''1mpmd. },u],d l,uJu il'1n4'1'1Jl 

, ii ,f,m?,m 1Jmf'1Jfm], p1 U,1JBq urmnjlm n ,fl 'l'l 
-nm:, '1'fh m'1murup 1"1,,Ju 71 J'lUJmFl,f'ln,,;,'1 il'l,mF-eJwnf:u,f,u,,f, ,f'1n,f'I, 

-,r '!.'1 pw71111'1':t •uurq':t G-.ulyrr,Gnr,jp uil'rr,rnnu':t ,J"'P'"':t nrJ,i ,( ~) 

il'Iwl{fwh1mJm 'lifFm,lm],mf ,fp,JmlmL11•ur lr,f urup,no,mJur",q,1.? · 1/JpuL 

-11:, 'l'I pwluJu mlnm ''lmFgwLflnu ,f.p,Jm,lmLq,u, ,f'1nif'1'11' ,flpuLq!, 

p;wJmF7',,/J,,m'1 ~,{J,lm:, u,,nil Jl1Jml1J ,f'if.G,f1' i/FmphmJ<f;m,fli 'l'I pwl 

,-9,£1 i1J'(-S'Sn1Cd1o~wm11 'Sm~mJm~qlt t{J<pJlnj11lu1i 

-uJu lmv,m G.Jf'l'IJ'm 'uur.q~ Gw1q1J·Gm,t,Jt ilil'.1J;mnu7 t1J'f/'1m/'l'IJ' I/Ir 
-1uL9:, l1171iur11:, w 1"11JBm,f'p ild11Jmnu:, 1 ,f19.Jm'1 71 pw1JLu.tf ,fl GmJ 

tfhuf1u1 iJif,Jmn• 1 pw'1m'lm."l'J 'piu],~u,Jr,u,J,, ,fl 'l'IJu,fI9 urm'11J illfJ,fb 

tfi'111 ,f 'l'I I' p1,ui/Gmfl.1Jil ,f'1m''lfTl'J'<mf nJq I mJ],· ,f}f,mifl'11m n ?lif]r'lm:, 

il'1,nt/'l'II' ,f '1wL7:, pwlfI 71 ilJmnt/lnim'1 ?,fJ,l,m!, ·'l'I pu1J1Gm,fp 1JmJ'f 
•uur11,:, G1ul,l/'lGl -,,.u.Jl pm•'1 rut1h,Ufl1Ull ilitdcmn· l'Jmru,r JM'1tfu,, 

-lild ,f"1o pwif,ffJul, ,fbn.qlniJu <111/'lmu, hu:, 1 il'urq'(JJ 1p1udu1'lm \I 
li17,m],m1J1ntp 'il'1,mrffw'1,furqpJiq!, ,fil,f"fJul, lq71.,u,q:, 1 Ju711Jm1i 

u·p 
: cf=11 

.(11) Jl,m7' 

-mf Lu1Jmnfriinurmlnmpm!, il'lml''lmpmd '1'11' ,fJmF1'1'1nm}f 'l'I p1u'l,u,,I, 

' ( u) if],,,fd ,f J 'f'li'lmy.o,f u, nm Lu'lmn/ nm urmlnm p,m !, 'Ji/If m],rul''1 lmFp m 

J,ulm'lml'r/ 1,f-9'J:I Jmnm],m:, 'iluiifl1, •nqur ,'f•P '1n,f. 'f 1JVt/'"l'1 ,f'~ 
. p ' 

-1/li'lf' 'l-d LqurJ.u• 't/-d '{ Jmnm],m:, iJ,Ju 'illlm],mf mJ'l 'l'l pu], 

-l.m7 1p1urul:'1 71 lqp ,f,niJwFd fmpv:Z7 lluJ01tq1m'l 'l'l p1unfutf,m,L11m 

il'1'4li1Jn 1il1Jj1UFdriuf7J' 1J.ifl4'p 'l'I J'lU'J"GJqp GtfJnl:mF],w fm],i/Jmu, 
-n;J 1Jq,rp1,ul'i'J ;/Jml tf J' p1u'lm 71 dipmfdwJm'1Jq ,f,Jm.rl,f'lnm'1 · 'jff' . 

pwpJmlmL11ur rlipmfdw,l.1uhib il1J1ufn t/'1,,f"11J1n '71,urq:,;,u,'lf'(J 1p1'U1Jmnf · 

-nmurmlnmpm!, ~ 'lt/'lmy..,furnm J,u ,fJm;F'l•'1'lnm,'1 il';Jfmpwl''1 lmfpm 

q-eJ ''l'I p1uur,f-l, 1'1,fli'ln J1uif.mJ1 diJ1mFffw'1m'l,mlf f'IJ' ?u 'l!f p:ru'l 

-Gill 61fJ' '1'JmFh/1nm1, Ju? 71 fm],Gm],1 pm1 Jmpm•!, mJ-l, 1d,pmF,J1u'l 

-bto ,f:1,,f,li·'l•n '{ p1u1'Jmurm,'1 Jp1,u,Jupm•')m'S!tf111nm ,fJmN,f'lnm'1 ?.tf7,l,m7 

1], up,J mZmL q u, '1,f u,u pno,mJu, '1'1~1 ,ftJ!wfW 1 • '{ f,m ],.Ju ],m 'Im pf m In 

ilJu 'pulfu'lm g: ilfl,?uf-eJwnfu,f,u,f, 1/
0

.l,mpm'f tf''11u,Lq:, 1 pwp,f,1m? 

dpmF-ef1u'lho ,fJmoFi1,f,lnm'1 M'[J 1ilJmf'1'4'lnm'1 ?',f],·lm!, Q 'l'I p1u'l,Gm,f'p 

pu'1m],uL,unf y.Jm'1 'l'lif'urqv 'liff1m],•l11],m:, d ,ftf.u'lm g: 1,JurqpJ,qln 

-I'm if~,f'[t 'l''I p1 u 'l'G m ,Jp 'l ,fT rrr{!/ul J:m pm:, w,1 q ,f,im? il pw ,f'il,'lm n,u 7 

11JlUFdwfmpJm1 r Oll-08 ,f•;/'lmnu:, 'J1Uurmu,nm:, 'l'1 J11UfL,'{tn' 

-nil 'ltf:JqJof.mf ,fJlf'l"1uJuril'11~ ,J'l'l,/,u,Jur,'1,911 mt'f,~L'ln prr,ul'·Lhil 

lqp G1mJ'l .,, ],u-tfJ'1Ufl,ul '1'-"'osn:::> 'l'1 f1U1J,G1 ilJ711J1'1mpmd ,3: .,, 
3: 1iJJlf'l,flm'lmd '1,fur,fluJur'11111 'j'{ pw],Gm,fp dpmfd•w'l-bo ,fJpJ 

-1Jm6nf 'l'1''1•m],uLunf )J 71 tj,ffm],lqpm:, 1J tfdu'lm g 1il'1wL9:, iltf1'11' 
-urubmur11:, 1 fm],!Gl l.'IJ' ,f·Ju '],,u~m],uLu,;, ,1J '(,g) Jmh.mr 1/11 '{ 
!'1u,1J1GmFm'1J'1'l Gtf,'l•'/J,f ilnmp liJu,J'1Jiq '1'il-,ff

0
Ju•'b 1],uGul,,f:p (1111811W 

-118) '1'1tf!f.m11 11ifd,u'lm a i p,wp8mJp:m (v) 1JmprbmJ<1;:mi/-i, 

-smfnm-smdn ''l ·q , t&l 



136 b. 'I,. llpwliwuJwli 
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DJz 

fT/wu,wufuwlm,J U[hmp t 111wl ~-Ufn111hfi9f,wlfr JbJniflJnifip u hzw­

fip, i/,bpp_f,fitu 1:wJWU[U1U1wu./uwlin,J t Uffih'l- !f,wqJ,, w1ufrfilph' 4.l!l'~­

fiwqf, zbpu,f, Hl'Pf,fi pn[,nppfr· 1izw1if,·fi, 

~ 

µ_ b[ilb nwn1.J11ruuf,r,fn ,,_ 'b1n1.fde ,f,nzf,w­

-;,,1.,,-;, t, ~f,rwn.n1.J' l,'i, '1.,. u. <J.nrinf,',n,ff, 

alLw,f,n/u,fwJ "'"rl.!l!.l ('i+ 44), npf!. t.f,J''i,,fu,J 

!; 111.ur11.J'l.u,ufir•Jn'I. ,f,nzf,w'i,J,,,'i, 'i,l"'-fill!. 9b"l,-

~~~==5~~ 111rfrlf> "'·'l"" tuu,b9'iih£nL ifrwl 
'1b'burrn'i,wfunLJU Jb,eb'ilLUJnl J' '1 n rJ ,,_ J-

,J_n,,_ ,f,nrl!w'bn[ilf, (1} f,u,,nwqf,'i, '1'i,,,.,f l,'i, 

,f,nrl!wpq,/_n'I. ,f,n2_f,w'i,J'w'i, 'b1mfilf, zbrine: 

'iftwrnd 9"LJ9 urr,fwJ /un'f_n,fwft'i,brl!. (2 t, 3} 
l9'i,m,I l,'i, "''l"'r f, ,,,,'i,7-n,zn,j2 

I !1 w•f,m J­

'i,hrf, dwJ,,,'i,.,,~ KCl-f, f,,J,II! t""lm1fil/r J'by 

l!.'i,~,,_J,,._J' h'i, /un'1.n,[w4.'i,brfi 'i,bp,e"-/r L"' l'i, 

Jwubrl!.• f,'i,1_"1.bu 'i,,,,t,_ "i'l'iz/!a t1b~mrn'1-

i,brl!.• "f""l,.f!. ,If, ,,,9 ,J_,,,J b'u r.wu111w111m 'i, 

!;Lb'1"'r,..~..,'i, t.nuw'b,[!f, "''1.Pl"'-ff,'i,, <Pn,.a ... ,, ',.-

!a ,J_n'f_ t.b,,_n1.',f, !;lhli111rwouJnmf,q u,lr,,wzwf'd-fr 'i, 

f,l,u,/,.lrl."'- t.wJwr 4-r11 I,_ 5-r'I- /•111'ln,jLUlj'bb­

rfr'i, Jf,w9,f n1.J l,'i, 4"'"lPLJWr'i,br ('u~LUrm J' 

9"'19 tfi mr,fwJ): llr"lhu ~w"lfrJ!wr'iJh{, o'l­
. 1,~. 44. '1-.nrurMn,U, UUlpjl(! lnW'J"rJif.n1.J M, 0,1 UL "'"'P"'l."'f1Jwtlp JJ,t,-
l;t,b~mpwou,lnuf, fflUff'l,Jf,u,- n f, b111'i,b n ,,'i, 111.'i,b'i, 0,001 ui-fr'i, 

u·frrJwf, <wJwpt r "I "I r, r ,I!. 
t:.w,f_wuwr pwdw'i,n1.Jtbr1 

f/,b,u,/liJ b funq•ni/. wqfibpfa 4.wp:A 4.mnp•fi b['ni/. (8 "- 9) qnpJf,ppb 

bfi Jf,w9fimiJ W'll[WqJW' J.n'IPq,fibp (6 u 7 )1 IJ.J'l- /un'l_nqwq'bbpf, Jif,-

1 Sb' u Konn. lK. 1 ( 1935), 
2 lJ.q,w•f'lfr 'l"l,''l"'CI! "l"'"'P"'wnnrJ J,1, <lt1nhJWL J.kn,( 3 q inp "''f"'Pl' 100 

d1 tr/r J ,bt "'"'ll"'lfLn..J 1,1, fl''"J/rL l'"''ll,frpf, t/_pw I, Lpw ,,,,,.l tsLnL,J 4{) 'l 
/tlllt/rnulf, 11Jnr/r'I• !Jfl'~'Lf,l,L',t/. 1nutn•1Pl! MwniJ,, Juntp1,[w~Lbp[' 19L,n,.J J,f, Lpw­

'l,"4_ I, wipw'f [!L'*'llnul UIUll[! 1r/r Jb,tt 'J,,nL'lff'l[! 'fffJWLw1,.•s <bmn ,J,,nqn,[w~U-

1'/! <wLnui 1,,1, trfrs nL ,,r.n..J ppr),u~,.,,f, J,bf, 
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'l"9"i/. qwp•qwif.np,[niJ { ,,:bqnuq,J, Jbfif,u4.if, '1Pl''/!l! qwll[frL.Jwpfitb­
['NLJt {w;if. · Jwfi.pw9,,[wJ q,nft,dwpq'i/_n'l_ fiJni/Jp pw,,f,w1:.wpniJ b11 

w1fi lnLJJn,J,Pif, ..:bin, npf, ~--U[mu,/,-fi9f,wll! U[hu,'/! t np,nzif.if,, U.,,_unp•p- · 

9/r nfi 1: w,[ w u tupw q'zrn:ni/J' J nifi u mb,,_J.if.l:r.tni9 1:b•u, n, un w 11[ J,tfi qjt wfi fin­

p.f,9 /JW',f,w1:wpnul b'ir b. 191',niJ bpqni 9bJiu,pfe!f,noLifWJ/rifi q,npdw­

fin/J'Hp.f, Jh2_1 'Pnp,J.wfin/JH,pf, pbpwH,bf'l! ,,f,w',.btnif. nbu,,f,frb ful!-

9wfifihpnif., npn,fi9 J/r-lni/. wlfi9finuJ bfi wu1wqJw fun'l_n,,[wq,fihpl! 

(Itq. 44-,Jr 1:w·J'w.dwJh), 'ff'Wfip inb'l_w,if.np,nLJ b·fi 9bfiinpif,·,!f,nLqjr Jhp_t 

Fw,[ wqwfiw'l_w,q, f,,Jru, J h!Jp11•w fifibp uu, wfiur:[nL 1:wJ w,p U[W1: wfi'1_­

i/.niJ t 15-20 pntU[b (9l11',u,pj,1!f,ni:qJ, 3000-.35.00 U[U1n,iJtn/pn11[l. 
wpwtqnt/J'Jwh '1hU[pnLJ), 

llwpi.pf,fi J',frwifinu,l bfi w ,ffwpn,f_ wif.wJ /unqnif.wqfihpf! u q•w­

ll[f,LJwp U[pll[hu,Hp[!• lff,fi1_u. dn'[f,qfihp[! w.Jpw9fibl/!, fun'lnif.w•q­

fibpf, ,f_hpf,fi pw91if.wJ/!fi,bp;J,9 uwpn ts'bnul bfi 9b·'irinpf,,!pTt, .. gw',;,,,i/. 1 

'J,pwfif,9 .t:binn dn'l_jrqfihpnif. ,f,wqmJ 1,Jfi fun'lni/.w'qfihp,J, wfisf!lrpfi 

wJhUfhu, np uwpf!n•iJ 011Jr pzu,,f,q·fihp z_J,fiwfi, !lw,,f,n..Jltbpf! qw111w­

pnLJ hfi ifbl'l! fiqwr[fwqpqwJ dlmqt /;1_bqu,pw·ouJninf,4.•nrpbfi ,f,n­

f,,wfi9,[wJ 1:b,,_n,qf, JhfrLJ,:u,,pbpf, fl'/r,,f_[!' U-,fi, qu,find bfi 9Hmpf,­

!f,n•1,qwJf,fi bp:~ni ,f,np,dwfin'[&hpj,9 umw9·,[wJ u,if..pwtfihpf, J,frp_f,& 
/Jif.wpwfiwqwfif,91 

2. lintnh dwuli}i~lihrJi J1i9f}i Gzwli}i i ~-Ufnmhlig}iwJ1i 
n1rnznufp ~th'~'UII'\W!j,IIU"hq}i d}ifn9uq 

/;Lbqu,pw!f,npbu,f,q w,pwqnLJf}_Jw·fi ni J;,[hq,u,pwqf,fi•bu,f,q t -'U[n-

inbfi9JtwLJr pwfiwqwftwifi nwn,Jfiwu,fr,pnt/JJn·tfifi,b,pp 1:j,Jfi,[wJ b& 

J wu'i,f,~'i,bl'f, l;Lh4111rwf/>nrb111f,4 

"'l'"''l"'-filJw'l, t_w,f,,/,u'i, if.f'"' I., 

"(,;,t,,u'i,2_nuf b'i, t:..um,,..t1 Jbfiln'l'i,hp, 

UI) n .. l"' rwJ' /rltrnuqn"f fr 111111/1 
f,l,u,/.,,,..,1 J,'i, 4"L"P'1 Jwu'i,M'i,bpf, 

zwrdJiu'i,e' 'l."ll! 111b,zw,fnrbtnif. 
t.w111nL', ~1nu[hurf, Jb2_, "f'"'h'I 3 ~ l 

t.wrJ'wpb9,f_wJ b'i, "llw111f,'l,b l;lh~- 1,*. 415. 1,wpp /u'llf,* J'fa,*rnfth'fturpwf,11-

urrn'l'i,J, r {'ii4, 4.'', ), bpb 'f"rJ pbqj, ,,J,u,Ju,L <wJwr' 1-wnwp,/{WJIU-

'i,b'i, b b *frr "'"'"'*"• 2-r).,,.r)*w"'w*fr• 3-unw-
,,.. .[! ;1 LI• ''""'""' 11/ru"i r- u,f,f,J, frlJ~,u,.pnlfUr, 4-tb'l,/lt 
uf,w"l,bpf, ::.., f,};u, {l;J'nLLufrwJf, ljwJ 
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· U'nLuU[bLq_,f,wJj,), UIIU[Ul' ;_w,f,nd,Lbp[! qwpb[f, t q•i.uu,wpbL un,[_rr- · 

[''UJq•wL Jf,,q['nuqn'U[bbp-f, O'qLniP1wJv.• tt.blfu,pw,ff,npbq_J, ft'LUnLJ­

Lwuf,pJwL UJJ,U b11:wLUJq[! qn'l_,[_nul t d~qil'nhq_w&.wq: 

. p) .t"- b 4,u,,pUJif/,n pb u,J,q wpw•q.n•tP, JUJ•L np~ zJ uiL J UJ q,pnb'l w'Lw ft f, 
;;w,Jwp wnw,1.wpqif:_w,} ht JJ, zwf'.p q.npJf,pLbp, npnL9 Jf,2n9nq 

. ;;_Lw.pw,[_np t t/rL•nul ;;bu,,b.bl q_n1/q,r,,tiJLw1.J,L .t:b,,_,nLq uut-'\,JwLJ, u,b­

'l,µ2wp,cl.fr,L, '>pwiLj! ;;,J,tJ~1w1q,w ,LnwJ U-w1,lib. ,fu.n'ln,f_w,qL'.b'[T bL , npn1L9 

yiw qwL w,uu,,J,,-C.wLLbpt 1/wL.q. wn.frbbj! L,[1w&9f,9 .t;w,-&.w/u qf,pwn­

,[_ n 'l J J, /! w L.f, ab.b pf, i[_pw, np n1L 9 f, 9 b& If J,,f,,UJ blJ, u J, u w I' /!l! (L q · 
46) b. l].. /i. fl,wpf,Ln,[_f,z.f, m. b. t{ . 31n11-J,JwLJ, wnw1_wpqwJ- uwp/(! 

{frq. 47 ), 

A 

'I,~. #.6.. l;lblfurl'w!f,np,h'/.f, UJ('UJ''fn<Pfwl, 

zw,f,Jwl, lff,Juwbtfr•uf, uUJfllf!' 

'I,~,. 417. l:1h~.111rw•!f,np,h'/.f, 

wpw<fn<P1-wL zur.,f,,JwL n,.,,. 
pf,Ln•/h/r I, :bn11f,Jwl,f, 

UUl('~f! I 

bpqnL UUJf'j!bpL tL U-IUIAIL Jun,zn.-,[wqfrbl' l,Jr, n,pnil9 JJ,w9,[_w,t 

bi, UJJ'l- fun'l!n,f_wqLh['f, LUJJLntfJJn'L1fiiL nLLh9nq wL9i,pb['ntt/_ J-npwq­

Lbp, lvnrzn,[wqf, b,pqnL JUJJ,flbp,L tL wuutf,t-C.wLw,f_np,[_w,} .bfl, 1,.b,,_nL• 

q.f, Jwq.wp11-wq[! J,mrzn,[_wqf, b,pqn•L "AJnLrzbpnLJ -':wt/:wuwp pw{"J.f,nL­

p1wL i/_pw U[UJ;;h[nL ;;wJwp, pw9nLJ bL B . J-npwq[!, np[! z.w­

,f,nuJLbpf, clwJwilwq ,f,wq t b,,_bl' 3'n11-J,Jw,ilf, uUJpj!L nLilf, Lwb. 

lf'nrtililwJ,f,'b 'AJf1LffjW,,f;npnvJL,bp' l;,[bqutf"''l-1,bpil wfiiJfr1wU[b'.u qn'l'J­

ilwJJ,il ;;b,,_n•Lqj, Jl,1_ wLl{rc,_Jbin·L ,:wJwpt Pw9Jr 'l-,{'uiLf,9, 
1
L['W' uwp­

,_,,,LJ wuinf,:-C.wL'itbp.L w.p,/_J.UJ bi, J-npwft'irbpfr ,[_b[i,h,f, IL ftbp.p.kfr Jw-

ubpntJ1 
t{bpJ<b,rru oq.utw11n,p•J-n·d .bi, !Jw1-q-n,[_uq•nL wnw1_wpqw,,} uwp[!['

1
, 

1 Sb'u Konn. JK, V, Bhln. 1-i (19:19), 

n1p[! iwJiil,wli,9j! J-npw_qilb,p tJ, iU[W~w!L'l_trd b., .Lft,1,b'L'm/. w ·i/_bt.f, U[W'[iq_, 

u,wlf,u t [UJ1,f_ UJ[''l-J"Lil.p,tb,[lt U.1111- UUJ,[',Pf, uJubJwf, pbp,[_w,} t L4-
48-mJ, Uwipj![! qw•q_J,f_.ui,,} t A w •Lm/J-J,9, ,r,,pfr bpqn:L ct.Ll[Lbl',L nifi_M, 
wuu,f,t-C.wL·Lbp·t 

'>pwL9 Jb1_ f,1_h9'-LnLJ bfi qwif,ntJJjr ~ln'p.f,qn,[_ ;;w1q.b9,[_w,} wq.w'­

l'/r 11-nL111-n'lni/. l9qw1,} qhn Jun,rzntf.wqL•b,pfr JwJ.pbp[!, Jr.uq J j n.Lu 

Jwipbp[! fttbsLnLJ hL CuSO,.-f, lnLJnLJfJni/_ ,if, pwclwqilbpfr Jb1_, 

nputbrz ut1blf:_w,f:n1tr,fwtt bL U/"lJL,J.h ftb,ft,u,,pn·?b'bl'l!' · 

ll UJ'f'.p[!, JJ,1.J,il B 'AJn'U[j, J P'l"9" ,[_ , Jf,fii}!k q b Uf!, L w•fu;o,[' " 'I! l/!S-
LnLJ bL ftn1tJLw1J,L ,:brznl41, ,, ' 

Lbutwqnu,,f:h1J,i,, 'l"Lni/. U[,j,U[but[!, npil w ·J['w9,[_w,} t Ju9wil,J,fi, 

f,,t,h9ilnd hi, B jun,,_n,[_wqlf, Jb11_ WJLU[:bu, n,p L.pw J-wJ,f'l! -:wu,wqf,9 

1-2 du pwp,J.p qwL•q.ilJ,, ff/fr,U[b·u,J, ,[_bpj,L JwJ,['f,L -':wq,sif.w1J t nh-

wf,'i.h /un'l_n,[u,f ,f,a,q,f_u,,} ub'lJfrtmf, - -

Ub'I.Jfrl/!. 'l.'l"L2.nLfJJu,Jp P"'8blmf ft.n'I.J-
'i,u,Jj,'i, i>b'l_nLft_[! i>pnul b'i, uu,p,eJ, uw-

urf,-6.u,f,,u,J_np,[wJ. J'i,fi,br'h "'l'i,IIJbu, nr­

"lbu'l/r 'lnl/r /.,_ ft_n,,_.n..,,,f,'i, i,J,'J.nL~f_, 

uwi>J"''i,/! pu,,f~ft.w'i.111!_1u,f, ft.wpm~ Lfa'i.f_,, 

brp u111i>Jw'be i>wu'iimJ' t- J'J,'btk tte'iilt­

'bbrJ, ft_bue, "IP"IJ,.,,f, ub'IJ'f,u wJ'mr 
,f,u,[,nLJ' l,'i, , u,nn,'lnLJ' uf,uwbJ'J, i>br­

J'b1nf,l1mfil1nL'b[! /,. 'bzm J r-J,,,'i,J',.,'i, 

uu,t:.J'.,,'i,f, J'111ft.wr'f1Ufff! brft_nL ,t'i,/,'i,lr-

1•mJ1 '1-rw'iif,s i>bwn u111r,ee J'f,,.,9'iin~J' A 
1,,;, 100 1{np.n i>wuwwmm'i. '1,nuw'ii,ef, u~ . .418. l:d•ft111111!f,n,;1,•w 

,u'l_pJnLpf,'i,, npJ,'i, J/tw9,[wJ. t" ,[n11nJbur- nLU1ruf:f,,uuf,pJ111L !Jw1,~m[u,ftn< 

I,_ r1, , J' ""'{"Ill!' 
pf!, "' lnlLnL •'l_n[-qn'I_J'i.1111f,'i. i,b'lnL't 

UUJ;;J,wL,jr ' utbqwzwipclf,L b. f1l'l'l·nL/1-jwL[!,I 

1 /;w·~wL L2wL,u;~n•PJnLL· n<L•f, 'rtr'lJliw1fi'L ~/,qn,dtfa f(111•qJ,f!t flp"fbuqf, . ~ttpl.f, 

f!L•flw911nu! 'l.ntfr It ftnT4Lw1Jrft 1:/,'Ln<~/r Jf,r,h u'tnwq,fj, fturplN.~ u1111:Jw-L, wL1:pw ~ 

.lb2111 t, np ftn'lJL111tf1L 1:h'l:nL~f, t£.bfturpur':w'lnl''1"'~"''1,'""J1Jir<Lf! .,:w,!Jwuwp -~wJ 

,f,npp-f,Lz JI,~ Lf,Lf, 'l,•niJ, frh~urpw1:w'lnl''1"'~wLn<P1n<l,f,9 1 Pw9f, 'fpwL[,g, 'l,"lw­

mw•~u,,,;u,p,twp t, np, Lpw f,nLw,ftwL ~111'1.Jf, tL f,,lu,f, Lf,Lf, l[nLf, f,nLw~u,,'i, ~""'l· 
Jf,L, 'l-,u ftw•phnp t , l'ptt,{_1:1,u,I, "lnurUgfrwtfr 'ff'W'ff,hLur[! 1:wz,{_b[f,U 11Juwt zj, 
Jurg,[n , ,I, 1;£b~111pn11f.bpf, Jfotl, Uf'Tl'Ut,bL,gf,wtLhpf, wL~JwL wHwt/_u,uwpwiw,f,n.JIJui1' 

"lwm-C.wnn,/_ , /l,11,f,u,tw,/_ .,:1,.,.l,u,f,llf,l,l'l! ftu111w9t/_bL UIJP fllr"ll!"ul, /,fl-I, npll(liu 

ftn'IJLw1J,L 1:b'Ln<~ Vrwruf:f, ttLunu!Lwuf,pt/.,n'l 'l."LP q,bLu,pf,!f,n,'l,uu,(!, 'lf,w'lf~q;;,~ 
VI{! ~,u,,I nL[Ul{'UJ!/>/rtmpwrn(!t · ' 



1lqp ,fpmu 1 p1,11TJ'J' ilpw.Jmnm"J,m:, w,'1m],,u,nf 

-w1upn1-G1u:,1J11,q7 Jmpm,:, qJqil'ln1q-/J f.mGm,tJ.n 1JMlfi/'Inmp ihtu,fr 

111mZ il'tJ91J1U ,l,Jq ,tJit.tJ,f:nFm '111.q:, tJ1mf',J1Uf•'1/' ,fJ•q.tJ'1iltJ,n.mp 1 1/'7.q111 
-mp,q'J'm:, iltJwfelw111n.m:, q,111Jql 1Jm'1m,J111,'1q111 i/'1mtJ!fiJi'1 1/iJq 'pwJ' 

-qil'lnqw if'n,,flntJfm mJiJ, 1mtd1,u'1mtJ;'up,Jml '1,f111q,J.ucf;mJ111'1q1} '!'1' 

pulibm il71re 71 il'Jqn,"71m7 qJqtJ'1•i/tJn.mp Ju '1 J'1UtJ111b tJi/J'J'17 

. . . a .. . ()()f; f1 !,.ll,9 = • 

•iJ·iJ'nqm 1mi711111q!,­

'i pu'Iw-/,tJ,il pr1ui/Vn,qli Mm ( 9) il·p,wJmnm],m:, 71 q-9 1 Jmnm'f, 

•m:, tJifm Jm'l'm:, tfJM,'1i/tJnm11 '1,f·J,q,,fNJ 1JqtJilqpJm J·qJJm111 1 p1u'!. 

-m111n lqp 'I.ml'Jmnm],m:, hJ-9 ilG,t1'1mf,Jub fm],,tlb lmwm ,f-u ,Btf1flf 

,fJqtJ·'1iftJnmp fmpnf,mlf Ju •7qJ,1U1 '!'1 Gi1uG il7iqlpuf7 71 ilfmd:q,c, 

. 1p1uJntJmp:,mn ~Jli/pn f 

-g } p1UptJ·m111m111 iltJ1uF£1w1[mtJ1U,PJml '1,f111,11Jucf;mJ111'1q7~ qJ11TJ'1t/'t 

-nmp JmdmJu],un 1pw],JqdJm111 '!'1 7qil' 111ml dpmi£lw'1mtJ1upJmZ 

'1q111qJucf;mJ111'1lf11 GtJqJq (J111JlqU i/tJmVtJ'1'1 •JqtJmqn7wp} •Jq7ub 

•JMmi/btJqlnmun) ilJqtJ''1'i/'!nmp tJmf£lwf'1!' 71 tJmi.eJwpbm'1 tJm'1mi/,rr 
-,fit Jq,/IJm111mtJ'1l'm '1mtftJhutJ; J,u 17qJ,111 '!'1 GF1uG ilJq-r.Jurp 

1G,f'1mn 
-wfrLm 1u111mlfqLq111 'I'1 p1u,tJGJq], Jmpm:, '11Jmy.uj111nmpJql ,fy,Ju,;, 

ilil'qpJm qJu •i!Gq'1mfJub tJmf£1.w'1,fG1ufmp ,fJ,l ,tJ.-lt '1n,t 'i/-18· 

~ JnJJH11],m:, .,, 1 .IJTJWll1mll1nm:,, '1,{J111'1q~11,fv ,fJl tJ·a•LqlUlnF'll 

a ( 9) : 008 • f1 • U.lLf, = j 

-111il!' 

(g) 

,7~lJv:m 1.11.Jm tJm nJ,n m 1.11m In m I'm:, '!'1 I'" u tJil"O­
J m pm:, 1u1q111•Fm:,,m111Jm J,,uJq111•7,uJ, ilil'tJ1UihJm f.m],,Gm111n 

a . n·. " • u.v.i, =,; 

•],uJn11i'u7'mqp '1,t111.m111nmJ.111'1q~ '1my,JmG' 

-md fm111Fm:,m111Jm ,il1mtfBtJ'lll1uln-";J. J,11],Zm:, GqpwJmnm],m:;, ( g) 
~ ,J1qJm'1 'iltJ1ul:ffw'1mtJ1Up,JmZ '1,f'111qJu,q;mJ111'1q,1'1 ],u1mtJml''t/ 

U. lLf, 
(t) ::· -=n u 

Itl a.1n:11uf.l111~mm9' 11m~m.1mhl~ ~.1111tnfulu1t 

·tJ.if-1.J. ,",,fG'1mfJub 'JmTfl'11u•'1.ifG1ufmJ' ,ftfhufw1 

t1,m'1m111mp'1J'm:,-f'JmflmJim:,-71 tJ:ifllm,r,B1q111,uln '1,,f'111111.,J'1.mJm"1,?:/ 

,J'1,JtJ,nmp 1 1Jm'1m111mJ"'IJ'm:, L•,flnu iltJ1uFJfw'1mtJ1upJmZ '1,f111qJu,f; 

-mJ1.117111"1q J,u '1 if'J111Tm:,, G,J71Tf.mtJi1"d 1u'1niftunJcru.1upn1-BJu:,-,J1l117 

3 ,1'uJ'l111luj, 
"J,,_-.uf d111fm1'J.,) 

81 ~mnmn.11 

s ,fru-J'D I z ~J,uJ,,,,_..,, .. ,,,Jr ... J, 
"il~J .. -,,, ..... m, ,f ..... 'tl -.,,, ........ rm.P 

1l11p· t/'-&l •'1mn1ufb.m 'J'1 pu,G,'Jm,,Jb i1,Jq1:l'ml711,11• f.mpGm=n 

1J,.uJ'n'JmF'1Jfm], il'1mtJmJ'mp ,il-z 

•],u-pn 1 'J'fJmlmuq111 t/tJmp:,mn il-S L.q111.Ju 

(8) 
, HZ 
-=n s 

, il 'J~ui £11 u'1,m1J1up,Jml '1•,J 111qJ'u<f;;m Jm·'171~ 

1],u,J111qp1.11lu], fm],GmJ/J'' 1•,Jil',Jmn 'J'1 pufm7 'TJ-3 ,iltJ;r,ufd 

-wJ11dJm111 qJ!{tJ1m,fGtJ!fU1Uln ,¥-m,f,111 tJtf'JqJfmf ,r,J'11Jc/,1uJm,'1!f•l•~ iii~ 

-m'1m1JmJm],'{'/ tJtf'li,fp BtJ,mJIJ p'1,UIJ'GJ!fp 71 (G,fJ!{Jfmf ,jJ!{''JtJU</;
1
,fn-

,JJmbm fm],lm:,) ],u-pn il-I ,iltJ1uF£fwJu],m1111:, fmU!f 17lt/1' ,JJ'l'l. 

--L,uJ111'1!fl~ IJ'I p1u"7,m7 pmb'1m g-f dipm•F£l1u1Jbo ,fJm7 1J1U'1[l 

1"00£ 
1(g) •],m,Jp •111m111n •1l '1my.JmGmd --= H 

3 
•i7-H ,ilu1<1J.!f,tf'h.m,Jb t/1,m,fG1J,q1.11uln IJ,'1 p~•u],Zm:, il'.uJo,nf' 

-mtJ Jmpm•:, 1U1,!fZuJu iltJ~uifi1,u'1mtJ.1UfJ!ml '1,r,111,,Juq;.mJm'1!fl~ 
u/-p.n/mlu'ft l }, Jmnm],,m,:, il1.1111J1q,,jl.rm,Jb ,J1m,fGIIJ,,q""uln, ihl11 

'],u-pn J tJ:,,Jmln.mtJm-,. fmBtJm pa·u1Jmf'1,l,fm], l G,Jp,Lu,'1 t/'1,ftJnmp 

( 1J -[1) il 1J 1 .u F £11 .u '1· m 1J 1 ,u f' J m Z '1 ,f 111 '1 J .u cf;, m J 111 '1 '11 ~ 
1.m,J], t/Jqlub Ju],mtJjlUb 1!f11J1,,f-b } JmpJm:, ilpJ.mZ.mL!fS 

t ii 'J1uFeJ1u•'1m tJ1upJmZ 

11,J1.11'1Ju4imJ.urJrqJ:, ,{,1fJ!'Jnmp· 111],lm:, ~ ,fl,qJmJr1 
1
il1111Jq.,Jwm.Jib, ,f7.m,f·G 

•tJ!fll1U,ln ,f,111Zmh 1Jm'1m.J,111'171~ 1Jt/il'm111Jm ],u.1m,1Jmp,j 71 p,1uGul,fp 

-mJimtJmpmp i/'1mZ,uJ,u ilp.JmZ.m,L·11m t/'Jm/':,'f11n 1[wLq:, tJ,ffmtJpllu·'1 

-1u1i ],u1!ffm7 dpmF,Jwrp,o '1'1''11' }71Ju G,JJ!fil'Jmn fmpZtJ ilJ11'f, 

11mCnm11mtl11 ·'\ •q otl 
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liOlOti'l- lfU.U'i,tili\ibPti ltiB~ti litU.\iti nrntnJtlf(! 
' liU."ltilSU.P U.\iU.lMlti lrti~nBn'l 

bl"P !f,Jr'l.,url'f, f}nup}J[!, np[!, .j,J1)l}Ufhu qf,urbf.Jj!, ft,wq_J,l,wt1- t 9b­

LJnL[n1{_,f,9, Pf"!nLJ bf,, p_pm/_, f.Jp·w ftw ·Uf.Jtv.Jwp'iibpf, UfWu,bp[! Lft9.pw­

i/_n,f",/_n1J bf, f!'W9wuwftw1'npbf.J, .J,1uft p_n1p'f, uu,wf.J·nd t wwftw!,· 

LJ,9-11 IJ.Ju b,p1kn1,r,{Jf, i/_{,w t ,:f,J,f.J,,f_wt1- ftn1L,n'fr'f Jwll'1'f,ft,&hpj, Lft,9.pfr 

. 1,zw1,f, npn·zn,:Jl! ftw'U(,PLJWP w1'ui:tf,1q_,f, Jf,'1_'n9ni/_1 ffwftbpbuw1J,f.J [Wp­

,JuAJ ni:clhpf, UJ',ll_ffb9n·1/JJwf, u,wft 1n~p[! !fof,L'"',['f, flvt/Jf, qw"{,f, f.f'lll{'-

1,bpni/_ i/_bp t pwpJ.p•wf.JnLJ: bjl-b P.l'/t Jbt frw1' tft9.pwi/_np1i/_wt1- ftn~n­

P:'1 Jw·u'ii,J,ft'ii·h{', W!UfW W'J''f"{,f,u.J, ft·iu'Uf;ftuwpYihpni/_ f,l'w''i,9 zwprfnL,I{!' 

ib'Uf/r ,l_bp ,:,f,,wl'wif.np ft1J,1'f, WJ,f, ffh 'Ufl!'m,J, bpp Jw•uf.Jf,ftHpf! tfrs­
,l!wi/_np,,f_w•,1- tfr1'1bif, pw9w<uwftw1'npH k i/_wf.J4_bf, ,f.Jn11,1'1wf.1n11' [f,9.pn1[ 

Lft9i,pwi/_np,[wt1- UfW'u,fo91 IJ.Jf, '1-hUf.pnd, bp1p Jwuf.Jf,qHpf! 1:J,9pwtf.np ­
q_w,} bf, 'fl'lllftw1'.n['h1,, J.qtf.mJ bf, ftwUfftLJwpf, "{wu,f, ftn,zJf,9 k , 

ftnp91'btn,/_ tft9.Pl!, f.Juu,n1,I bf, 1,pw i/_pw: 

'1-ni'iiwi/_n',[' q_nlbp·n1J ftn1nft'f Jw,u1'f,lftHpf, tfao.p,J, 1'zw1'[! ftwpbtf,· 

t ' nl'n'l,b':/ !f,Jrvnpf, ,PrtJ1.f,9 ft•"'f'w,} zbp1m:f,1ft•Hpf! 1!1,lftl,lblni/_ Pt:/r 
Jhp_ Ii. ,:bu,1/.t.bini/_ qn11'wi/_np uw1,:Jw'iif, 1nb'lwzwpdfr,'i.r1 bpb 'fl,u-­

U[h{'ui/_wt1- 1'1n"/Jl! w11'lqnLJiU t, lll'U(W !p,/t,J_u,,pf, [J-nL'lifll! t/t'np,!,f,9 ~hLntr 
,/zwftnd bf, ,:,wJWUfWLnWU{ull//u . nbwftu,f,t/_1'b1rn•,/_1 

. . flw9J, Jwu1'frJrHpf, LPS.P/r 'ii,zw,1,l! np11zb,,tn19, qw'Uf/iuwp Jbf}n­
'7-lf:i/_ ,:1,lllpwi/_np t q_•w'iiwiq_w!, qn1'iiw,[_np f.J1n1[1b[1f, ,pwdJU'iinuf(!t 

,'Opj,l'iiwft, !fo•t-nt1npbu9J,1'J, k JbfJ,j,,Lbf, ftwUfnLJU1j, /uw·n'iinLf"IJ,P J ,b,p_ hpp­

,lu,91,n,,:J bf, !f,f,v.1n,pf, f}nL'l:/J[!, f,{'W qW'"f,fruwpfrh{"nt[_ p.wp1,l,pw'iinui 

[ 7h1fir'ii· qn1J'ii.j, !f,[it1Lnphu9f,1'[!, wj,'& J,wJw'iiwft, h{"p Jhf}{,;ih'ii ftw­

U[nLJ,U1{! f,/uu,,ntJ ,t f/l!tPJ, l!'iift"11_,/,i/_wt1- u,'b'lnd: · 

ffw•uf.J/i,lp'iihpf, f.J•uu,h9mJ[! 'iipw1'9 l,J,9.pj,f.J ,:wft1:11nwft LP9.P ni!'iib-

9n,z ft•UJ/UffaiJ.Jwl''i,bl'fa "{,WtnJ, ,[i,pw· ft,mfu,,f_w,} t ftw"lfr.LJw,pHj,fa u,pw­

J ,w•tf,1-,ft91 bp,b fi{"wf.J9 Ull'_Wi,lw1W!,};f! O,J .5 dd-f,9 J,b~ t, WU[W ,ww-­

ftwf.J Jw'u.1,j,ftf.Jbp/t f,,uurh9•n11J zJr ft1wurw{",f_t11J1 

. 1/w"f,f,uwp pwp,J.p·w9Jw,f, W[1lll'lfT1LPJnLH n,L Jht1-n1'fJJ"rL'ii[I 

ftw,fa.u[wt1- hfr f.Jwk fl,.rrJlf, npwftf,91 Cw,;, fufru, !f,,f,,turpf, /J:m'l.1/11! l.f,· 
,:wf,'-,a f,wpwp,/_·m,I ., ftUIIUfPlfWf1 wf.Jwt/tiq_J, ,:,wJwp: lw,,/_ Wf1'7-Jn11'.p!ihp· 

t u,wlf,u [WJ1' ftwUf.ftLJwp,'i,bpni/_ !/>f,t"'l'f, "7w"7n1ft /1nu,iJ{!t bflb 

ftwpf,[! [ 'l'll':1'9'qn.uJ n1H1f,wl 'H"wftwf.Jnpbfl L'ft9pw•i/_n,ptf.wt1- !f,f,1[,"'l'f,· 

/Jnurf}, W"flll tntuw1',ftwp1i_w,frw1' Jb,} ftJnLi/_hu,f, Jbp_ tofinL,I . hfr 

Al(OH)3-,f, ,q_nL'l! (,[p_ 26) k ,!f,,ftu,{r{, {ln.utJll! U[W~m:J fipw Jbt· 

.1-2 dw,,I, IJ.J'f Jw,lwf.Jwft ¥'WUfJ,aw;p1'hp,f, UflllU1bp[! L.Jrs.pwi/_np,i/_nd ·. · 

bf, 'fl'lll~UJ'ii lPlJil!n·i/_1 ffzw,fti/_UJ',} fJn1'1ff1l! OffnLJ l_np•w9•1'htn19 1h•u,n .. 

lllJ'ii oqurwqnp,1-"LJ b'ii ftw·"lfeuwp wlf,•w1f,iqj, ,:Ul,Jlll{'I U.1uUff,uf, Pl!'I.- ' 

fln,,/_ pwp,J.pwf.JmJ b'iJ .pw9w•uwftw'ii11pb'ii [{,9.pw•i/_np,[_wtJ- · Juruf.Jfr,ft-
iibp[!t . 

U.2JuwmllUG.f 1. 

«l>fl P!!.\iU.tiU.\i lfU.U 

~nflipfi l:t'lit,111pwt,)11il.111)1t, 
J1n2nidl! qlilf111pw.npliq)1 
pnut,nu,)llf liqwGwlf) 

u,nmliGg)lw.1)1 n­
d)l!ngnt( (dwlf-

'P,nptlf, ,:wJwp oqu,wqnpt1-n1J bf, 1,,ft . 46, 47, 48-n1J 9nLJB 

,,np,,/_w,} Utup.phpJ,9 n{",wt ,lbft,f!t 1/,hp'.2.ifr.1,,u f.Jwfuw,U['hu L,tf.w11'nL,I bl'iJ 

J¥1n'Jw1J,f.J fuw,n.hnL['ffn,/_, UIU[W urn,/_, J,uft ,/_bp1n1J J,J, .[!UJ'i(j, ,,;r;;qwJ 

nrr.1n,11.1ni,J bf, f}npw,1- t,Jmi/_1 1.w:bn1J bfr t1-npwft'iib{'[!, !f,fal"'l'P P,,'fPni/_ 
J."'f",UJ'9''ii,,,.1J k ,J,w,ft,hpb,u:'iibpJ! ,1-,w,J;ftn,uJ (w1'ii9.p,bpf,9 p/t'l_ .t;/bn.n,1) ,f_wq_b­

(f,fij, pwpwft zbpu,ni/_1 '(Jnpwftfibp{! pfrf, ,lbp_ "fU1U1n1J bf, WJ,fr.pwfr, 

,lf,u,l}k UU1w9i/_f, ,f_w,q_btf,1'J, fJw·tf,w,fr9f,ft zhpm, fTJwu,l'wu ,u,n,1J bf, bl'­

.ftw,f},J, _.,,ifo'lp,Oif!u /r'f/, qn{ ( t1. 2-6), ,q,f,,ur,J}f,q_n 1,/ w jL .Ii. -r,.f,w Lft q w,u,1! 

t;w,f_wj!nd wnwfi,lj,l'ii w·f.Jn'f}J, ,/ht, np,Ufliu ftn1[1_,l'iiw1,j,t, ,:h'ln,:ft oq~ 
.u, lll'lf,np,,),b l n L ,:w J ,wl' 1 . 

Rnll! L9'iin1.,J b'i, (46) uwp.pf, Jbl A t1-npwftHpf,9 ,l!{,i_ pwpJ.p, npf,g 

'>hut" fw,ftmvJ b'ii t1-npwft,1'•hpf!, f}w,tf,n1J q_n•tfr wif:.hwn•Lftf! Ii. uwppf, 

bpft'nL t1-'iiftHp[! L'W,i/_ ti/_w,1'n1,I fJnl"w,} u1n•i/_1 '>pwuf,9 t;,bu,n ,},1,ftif,bl'~ 

"1
1
bt L9'iin,t,I b'ii qnz,J, '1/rwz.f,q_wu,l! (ftm,:_,Jlf,wJJ,f.J ,:/;,1fn,1.1frp), ff&n'LII 

U[Wu,ifw'fr1'7-wf.Jf,• ,jpw k B tJ-npwft,f, Jf,,1n9n,[_ ft-w ,'finf.Jw,[nprlL,I ~J.­

rzn•1¾J, Jwftw'f''flll¥[! hpftnL ,}.1,ftHpmJ, ffuro,1',hi n•i/_ Ufi/:UJ,u,f,l,J,9 4':iiii 
'JJJ,ft

1

btfao Ll{lllU1[1lllUU1',f_wd- t;ibfturpn·,,.'i,1,p[! ftn'lJ,'i,,w1J,'ii ,:b'f!nLftJ, Jb,p_, 

fwftm:.J hif, B Jnpwftl!, uwp.pf! ,Jj,w91'nvJ ,:wuu,wu,n11' 1nuwfi.pj, 

lll'lJPJnLpJ,1, (80-JJ,O 11.) k q_,qmzn,P1wJ'P pw9n,1J t1-npwft.f,bpf/ 

UJJ'iiU[bu, np qn·1frw,/_np · L. w&qn11'ii ,:h'ln1ft'irbp,f, Jf,'fk u1nws,[Jr ¥J!U1"­

pn1f[ UUJ
1

'>-Jw•f.J-,,lw,l[,hpbu1 ll.Jpn'l:1 ,f,nl'rJ.J, [!1'/Jws.pnl!J, n.hn'uLnw·1nf, 

oq1'•n1fJ1wJp, t['hftu,pn•'ff.JbpJ, ,1-,wJphpn1J U[W'1U[w'ii,n,:,I b'ii U[nurblf,_ 

.9Jrwt11'hpf, Jf,,L!'iin11'ii Lnlll,p,pbpn1f11nL'ii[!t ll.pJ.w'iiw,wrnLfJJw'ii u,b111pnuf 

'H'/r b'iJ wnf.Jn1JJ tf,np,J.f, t_bp,Jwu111J,-r&wf,l! k p_,pf, Jw,t1-n1sf,,ftni;fl-J"uL 

q,n[1,t1-wft,f,9{! u,i/_Jwl [·hpJwuu,f,,&,uf,n1J, f,1'i_U[hu 'ii·w1k ,fn,lurJburpf, , 

.9n19
1
Jn1'ii.pJ!t b/1'1' qni:frw,tf.np u~,l·w'i.r[! '>w·u'iin·1,I [ wuu,,f,c&wf,'fi ,bpf,1', . 
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qnp,,lf, Mi q.snul ,f_w,Ntq,Jwbw·z.w•,f,[! l,_ .t:wzt/_nul q.nL'iiwt/_np uw1t:Jw'iifr 

u,hqwzwpidJ! uw'ii,nf,Jb,np•hpnt/_, wJb'i, 5 pnU[b'i, J,blj1 <l>npd[! q,pq[!­

'i,n·LJ b'i, bplq1 w'ii·q.wJ1 St/_J.w1'iib.pf! ,nbrzw'l-pnd b'i, 13-['''1- W,ZJffL• 

uwljf, ,J,bp_t U{',J.w'ii•w•q.pnL/J.l'w'i, u1'bt11pn·ul 'ii·z·nLJ bu q.nL'iiwt/_np uurt;­

,1 w•'iif, ,n,b "l"' z wp,d.f, n'L'l rz n L/1 Jn L'ii [!, w fu,f,'ii.p'ii' ,J w u 'ii·f, q: b pf, l'fr 9.P f, 
'i,zwfi[!, f,fiz.U[bu fiwl,_ l;1bqt11pn'1-fi,b,pf, .t:hnwt/_npnL/JJnL'ii[! 1-l' (z.w-

,j,nLJ[! m,b'u /;2 140), 
n ,w ,b,'ii,w1,nt/. t/_bp,n.t:fruw1 ,n,t/_;w11'iib;p[!, .t;,wzt/_nL,l l,!'i, ,l;[bft,mpwi!f,n-

['hU:f,ft zwp1dnL'irwlj·n~/J,J•ff'Lfi[! l,_ ,n·brzw'l-l'b'[nt/. 'iip·w Wf"Jbp[! 6-pf'f 

.t;wt/_wuwp•Jw'i, Jht' .t;wz:,fnLJ h'i, ~-1U[nt11•b'ii9f,w[.[!I . 
1/wph[f, I; fiw/,_ ,j,npdh[ l;[hqt11pn1J,t11Hpf, wq_'l-b9,nL/JJn"fil! ~­

Ufnmb'iisfr•w[f, ,JbitnlL/JJwfi ,fpw1 'J,pw .t;,w:Jwp npnznLJ b'i, Jwu'iif,ft­

Hp:f, l;lblf'mpw!f,npbt11f,-ft zwp•dnLfiurf[nL/IJmfi[! q_n1'fr'ii O,OOJN KOH-f, 
,nwpipbp itw•t/_wt'iibp1f, wtf.b1,w9,Jwfi '1-bU[,pnLJ1 

ll,,nws,t/_w,} "'f''l-J'ff•1J'ii[!'ii,bpf,9 ljw1q_Jn·cJ h-'ii ~=F(C) q,pw1!f,fiq[!, 

op•rpfr,fiw,u,'i,hpJ, w111ww9,pf, ,,[pw t11,b.rzw1'1-l''lilnt/. ~-Ufnt11hfi9f,w1f, fi•zw• 

'iiwftnLfJJ-nL'ii'iibp[!, .J,ulj LU1p•u9,f,•u'ii ,hpf, w11wfi9pJ, t[,pw' w,[b1w9t/_wu 

KO H-,/r l n I',} n ~ 1,PJ, Jfrl.h_f,w p b [' f, '/J f,t/.[! t 

U.zJuwmWJ&.f 2. lwmb.puut1)1G uwuGfilfGhflfi qhlflllflW~nph­
m)llt 2utJ1d'n1Gwlfmp1wG h t1'91!1' G2wGp 

npn2nui]! 

{w,nbpu'iibpf, .t;h,n wtfuwt11b1f,u .t:wp•Jwp I; oq.t11w•q.np,tb[ lfw­

pn fi f, lj rr,zJ fas wnUJ'.•tw {'<q,t/_ w·,} ,u,wip:pf! (filj, 48m l,_ f! )1 

145-

{w,,nb[!uf, I,_ ljn,zJ'iiwJf,'fi .t:brzn·Llj;jt Jf,,~1,_ qmpnLft pw•dwfiJw'I, . 

uw.t:Jwfi'i, WJUIUJbrz u,nhrzit,[ntJJ t f, ,pw,p &ljwmJw,Jip u,w1~nrz .t:qljl,f_w,} 

t;wpjJ WU[W/jJw 'A /Jf,/Jb,rz,'i,bpf, oqi'iinr/JiwJip, 

U-w·c\//,_ B fun,znt/_wq[! f,p hpqnL w'ii9phpnt/_ qf,U[ fth.pU[nt/_ J[!U1-

'iinL,l I; .t;,zljt/_w,} 1:wp/J WU[WqJW /Jfr/Jhrzf, Jb2' A (B)*1 ll1nw, 

finLJYU[bu .t:rzfrt/_wit, fJf,'[Jbrzf, w·fi9pb[',f, u'ht ,Ju,,'i,nul b'i, hplj·n•L C /un­

,znt/_wlj'iihpf!, npn'iip H 11bt11f,H fun,znt/_wlj'iihpnt/_ Jf,w'iimJ b'i, ljh11w9-

t/_w,} D fun,znt/_wlj'iihpf,'i, I,_ uwnfr E Jwubpf,&, if, ,hp2_f,'ii'iihp'i, f,pwp .t;b,n 

Jf,w9i,[w,} b'ii rvb,nf,'i,-b H fun,z,nt/_w,lj'ii ,hpn·t/_, n·pf, Jh_2_ .t:wp1Jw,ph9t/_w-r 

I; F itnpwlj[!, npf, u,f,,!f,'ii·hp[! itwitftn1:J b'i, t/_w•ljnLnulw1,f,1'i, .punLpnt/_1 

llwp~f, E ,l,wuhpnt!J .fiths'ii,nLJ b'i, /uo•w'ii'i,,h,pif, J ·h·2_ wJ,pw9t/_w,} G 
wpitwfJJw /;'[hlj•t11.pn'l-'iihp[!, npn'ii,p U[hmp I; Jf,w9•,f_b'i, .t:wu,nwmnL'i.i 

.t:n1uw'ii:[!J, "'''/JPJ'n'1'1fr1'ii1 Uwpp,jr B Jw,ubpf! 19l'ii·nLJ hfr l'w,n•bpunt/_, f, ,u•t, 

C, D I,_ E Jwub['[!' lj1n,z1J&w1f,'ii .t;,hrznL/jnt/_1 U.1u JJI.,_n~ 1:wt/_w..e,t/_wrr 

lfwpn&f, uwp,pf! (&lj. 48w) itwnwJnLJ I; WJbiU[f,uf, 1wt11hpu;;1f,'ii Jwu­

fif, ·lj.'iibpf, tthlj•t11pw1!f,npbwf,lj wpwq.n1LfJ-Jwb· n•pn·l'Jw'ir .t:wJw,[', n­

p,n·'ii9nLJ Ufnzf,Jhpf, /ut11nt•/JJnL'ii[!' d-'ii, 1-•f,9 ,j,npp t, bpb 1wwhpuf, 

d-fi 1-f,9 Jb,} t, uwp/!(! .t:wt/_wpmJ bfi 'iilj. 48p-nLJ 9nLJ9 u,pt/_w.,} 

t!'unt/_1 

<l>npt!f, .t;,wJwp ljwf"b.lfr t tf.hp#b1 nnl'.n'Ufph'iiw1fa'ii ljwJ &hnp/r 

,nw,fr hrzwit i!WU1hpu[!t -Rlnf'niU[ph'iiw1fa'ii 1wt11hj!uf, ,,_bU['t[!'nLJ ff["U[bU' 

ljnrzJ&w1.fr.'ii ·.t:brznL/jl lj,f,:pwnn~J ' b'i, 'NJ,9,f,'irf, l,niitnLJfJf! 2_pnul1 -R1n1'n-
"IP bt,w J,f,!'i, [Wlt11,b:p.u f, J 1UJ1JJl'i,iJ,1lj5' h ['If! lj w J ntL~UJ g,,[Wl,} /ri'i, •11p:h.l; · 

o'fiw11n1,[_ ( op,f,-'ii1wft, 'fiWl[IIUf•WifJJf}in,J'i,,hl[l;f, ,w'l:bpnil[_' C1sH31COON a~ 
C17H33COONa ftwJ C1sH31S03Na /,_ "'JL'i,), 0-$.wnf, Jwftbphunph'ir 

wlju,f,t/_ 11W'1-frftwll! (ITT:oo- ftwJ Rso-3) w,,_unppt/.bint/. Uf"lfrl!ln­

pn•U[p:b'iif, .t:f,•rpp,n•!f,ntp lfL"1p'n£['iihpf, ,f.,p:w, ftw1nr!&,w9'iind I; 1w•t11hp•u1U-· 

Jfe'ii Jwu'iif,ftthp[! N"nd, 

U.2Ju,wmw.& f'p p&p-wgfp. - ,ttb,ft,n pw!f,npliw f,ft •uw f'/!f! L9,H1nt 

.t:wJwp b,[lw B Jwul! ,nh•rzwzwpdnLJ b'i, A(C) ,P,f,,Pb,zmf., U1'ii w'ii-

2_w,nh1n,f_ uwppf,9, /unrzn,£w1ft'iihpf! znnLJ b'i, w'ii9.pbpn,[_ ,,_bU[f, t/_bpb: 

Li. L9bm,J fin·upw9p•wit 1wt11bpwnt/_ {Jnu,1wt/_•n[1U11U[,hu 1,5--20/o "{rt'[/r· 

Jbp UfW['rtLfrwftnrz I,_ 'l-frw1f,q_,f_w,} [Wt11bpu)1 B /unrznt/_w,ftn~J [WU1hp­

Uf! ,f,wftnul b'i,, A(C) flf,,flhrzf, uw">nLU zw11JnLJnt/_, [!'ii,,,_ n,["nL'lf 

A(C)-fi wJp•w9,f_nLJ t A(B)-J, ,fpw WJb'U[•hu, np L{'/r,f_ ,j,wljf, B 

* IJ.p,n<'\hu,•t,, A pfr,lllrrw Jf,w9,[_wlt U-w.!.t, B .fun'l.m/.w~f, ?h.,, ~fr.zu,Lw,~'4.J, 

A(B), f,,u-~ C fun'l.ni/.wM,hpf, "1,,.,, Jf,w9,[_wltf!' A(C), 
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1illMifl 11,1/Fmptf,£/ l'mJJ r7,1/Fm'll'if:, ,f,J77J74 

-iu 'jtjmltj ,f;fG,fl ,fJ'{7J!f'j tj,fGn'IJuwlcj; 'tjr/bu'j 'mfwlnm7 'l'l'lr/d 

.-'II' 71 ,jJ7lub ,fJwbml 11mi11iflru'l,d 'ifu1,f'nilo,tNi,f:,'flm7Jg lglu,Ju 

iJ'l'l7mLo f-mp.7J'l'l ,f,m7mJmnmpm:, 'l'I n,f1imm i1Jg7J'I'! 1,ff;m]rif'l!f 

-:r1 iJJ7l1ub f.m],Jupm;JG,fl 'l'IJuq.m7mn,mGmt1 1Jn7.mLo q-hub·qm 1nuJ 

. -qJb,7 7n,f 'fmpJupmq1ub J'lllfl,UJmqg,7 '1,'l n,flmm ilJ'l7J'{f1,, q,fF 

--mql'i/':7 71 ilJ71.ub fmpJupmffG,fl 'l'IJ'uq.m,7miJb •illmf711U17:, 'j J'1U'f 

--Gmm,n um7:, Gif J'•1UfftJ7q n,f.q,jl,J'g'[,. :l,ijfim,7 '7'11' ,fl.ul, ili,flqpmub 

-mmg.:, 'l'I J'1Uf1,B,'ltfm7 m,FJ, ife/Lf/ ,fJm,~ijc/; m,fnf 7,u 71 71ufm<P 

dpmh!11u9bo ~llel l{tl111ll{cl: ilptuZutlu 
'1(9mZ9 l{il:61{1 l{tlq91J.1{9nmp 1{11!1,IJ.Ll!I.D il:LlmZ l{Jl ·g .f~mmmnfl'fi 

1B'1Jt,1UJmnm,pm:, ( 9) ,illm,f6qgmu/n,~~ 7n,f •G,fpuJ 

-mnmpm:, ( 11) fl,'{ l''u,flm:, il,q1•Ftf1,ub1mJm 7,f m7,Ju,f;,mJmhl~ 

pn•s 'ilpJml I ~tl~ 'Z I -m"I,,,.,, i/11,mr~ma 'il.,,m,,,mr•p "-'"r"'¥'i, 
~ 'ti 

'ilr,uJm1 ~mj,Js 

tl ~.mmurb'fl o 

,i,,,I' if-n 

ilpmn1unm 'l'I J'1UiJbmLgm i!Jg'Jlmfpm f,mpGmu,n B,fv,Ju<P 
---· :Jml'm:, ifJ'f'jiJ'lum,jit 'j Jml'Jm:, 71 !'w"JrLuLu ,f7 '7wJ•m7 'j 

J'1Utf Gm mn ilf,Jbm 'jm I' :,m n n ,fl p,m J,f 7 ilJ'ff1,f1,U 11m 7 lmFl,f :,.uJ 'Ip. 

1,fq:/11 ifm7ln-7 J'ilf 

-JmJ G,JJ7/nif',mifi,j'J' 6 ilp1u ,fd,imnu;:, Jm!'m:, 1ulq,f,mnwnf li1ulmq 

-milms IJ'lu-dgy •.7,q fm],J'm t G.fiuG n,7,ln7,q-,f 'nglmqlm J'lu;Jmpm:,.,, 

J'"l,u'IJ,m]d ''j'f 1'1uli·qm;J Jit.Jmn m/nm •l,7,J' ,jJg,tj•7mpu
1
L,unf J r/71'il'J'l'l 

1 l'riuJuf ilm;Jqmml ,'lil1,fnlm ''/ f'II' G',{771' ilq1uFtfwU11n/ ifJ'II' 

-,fl,uln J'lUBtj'uJu 'puJqqn;J'lmml ,fnijln.qfm '1,'l 1'1ummnf1lm '1'£/Q 

. . , 1puJq11J1rp:u:Fff.1u.b,mJm m,u,I' J.m.J,j 'j J'·1Uf 

._Jf7Jmm7 i!p,lml,mLqm ,f J!ffibtm,qmJ':,mn Luq'J4 71 LuBmJvJmd J'lUJ'ffl, 

-7 m "Jr u,L u n/ Jp,f:m,'f,J u ,f;.m J 111,7'{ l'i Ju '1·7 p b,ul' m:, 'j ml:'l>f'·mJ:,,11 'fl ( b 

I J f1,l u/ fll U f1, 

-m7.muJuJim:,.mJm7gl,'j JmJm·7mnqm ,f71,uLq:, q,ffmq!'Lu7 71 ,fnilgm 

l:iil:' aJl('J'J~~£,hu~•m9 · 1JmqmJm~1l~ ~Jq'Jfnl•l111i 

-ml l7luJu iluJonfmq 'j J'wpJmJmtt,yf!m:, l'wJ7illn'lu JuluJ 

1G,f7wy.,fl fmpmmlqm um7:, G1ulqqG711mn Lqp1u iln;J7mml 17pmb·o 

'j p,,;1 l'w;f/ngu ,fJ,'1"1,nilgmml fm]rb1,f~mifu 7y :puJpu,Lg:, Mm f1,I'{ 

p1uqGmJnuq ilnifqmml tt,,jfml'I mlnm •(il71uy.,jl} ilp1u11'1n fm]unm,l 

••qm G,fl'wGq,vmn ,fn.;Jqmml I'm? ilmmb'4l>m,fu 'l'I J11U11mJij}r lpuL 

-7,:, tjifimqJ'LuJr ng,lnJu qtfq t['lU,J'ff1,'f1,mp•:,,mn if-% ;;,-g' l :fJ'll'•'/1 

-uln 1m'J'l'f1,f1U 'j ,f,TgJmJmqf'fl,m:, qm,f'GmJmq'fG,qu7 ijn;lqm,m1 (J 

1G,fJ7tf1ufq qifFmhu7'{lul'mJfmG 

1im 71 Gif•JqLm f.mfL,'f l'IJI ,fnil''lmml gq J'1u],mm
1
bm di.Jtmftf.,u,rzbo 

~m,J'lnu<f;,fJ·m1gGmJ111hu J'm7 qml',J\,n,J,f<fjmJmhu •,fb•ijlmif-b ·(m 

•ln.Jq7 lm,F71i'111q:, ~'I 

pwJmmmry tlJ11u111nmJ111mln ,f71uL,g:, 11:fFmqpLu,7 71
1 

ifnil'lmm} 

tdpmFtf1uqbo ,ftfLtf JJm,, 

-mJmgp,jl:fl' fmpGmJ!'m mJp ,fJq•q7mpu,Lunf ij;JJmn 'j'f J'wplm:, 

il:,Jmlnmqmy. fmGq;'{J IJ11Uf1,Bqm 'j 1'1u7mqmJ'mp tjmilJu il-pp g,Jwf7 

-qmifmJ,uF 'Id 'pu1'flf1, 'q,fpJmlmL'fm iffbmqmJ':,mn J11U7llJ!'f!, pu,fr 

-.m7mqmFJr,Nmp 71 ('\t 0Ol n7/n:milupmm,up) itqmnu:, 11ummmn.m:, 

;Jl'mJ',JmT 111lqpmJ:,i'Im '1,'I r1uuJuLm:, q,fJgqlim/!1117,g,lg O iflld p.u•p 

-w;l,qtf ,f7mq11d if71,fLL1•u :mg:, ,f7wwg:, qifFmq,J1Lu.7 J11Uf1,'U1J' t l,gr 

'!:mJ1,,f,1l ilnif.q,,nm•1 7:m,qm-p.mp ul'f}' ulm,J,f· 'fl,'{ J1lu,L,7mimpm:,1 JJ'lil'S,,qnr 

,jJnrympuLunf J 71 g "Jr'uJ',upJmlmLgm Niubib ,fLqitfi:/tl (:))V Jirm!' 

•mmrytt,. :/L'{,£/',i/'d (g)y t6'{,l' ,f•Jgnm!'' 3: ijilJmn f1,'f r1uq·Ggl,f 'J,f/r 
-ulL,u-dl'm i1Jgquu,Jm7ql'j mitfmfitlm fm],,GmJpm puJq,q11,.mG"I 

1_ilp1,uLuiL,u ,fq,mp:,mn, f.mGml:mvm 71iif !' ,fJr 
-wLq,:, q,ffmqiliu,7 711 ,fnilqmm•1 'j !'~unfiqm7 J1,1Uimbmln1m q,Ju '1'1uJ 

-gq£1.uqm 3 w,7,Jq ilJ,MJrm.bJ>m,7•mp ,f77.u,Lq:, q,f·FmqJ1Jiu7 fl,'{ ,J'"IU't 

;.GqJmnmpm:, puq,mJ-1., 171\llg.p 71:/;f B,fJ7it.Gq.m ,filL.u7 '6!fl' 1/7'11' '/!']Ju 

G,fJ'{qtfuqm 3: ij,;JJmn il7wLq:, 11:fFmqJ1;L,u7 J',uq.Gmlq,pm 71 i1;7mJ 

-uf' d '1,'I l'wiGmt1• 1q7:J,7m,f, ilJqiJG.qm 4Jflf1,?m"Jru·Lunf J Ju 'n'fln 

-qFm il7ifbgtf:/d (:))V 71mq '1,'I J11UpJmlm•Lqm Jilu,f, ,JjJ 1mqm11'1:r 

q,fpulLudl'm iluo G,fJ'{f1,7mpuLunf ,fbnglnJu ''1,'1 l'~u71111'{7 1pu71uL'{:, 

q,fF.m1,pLu,, f.mpmnmJmmln il.uJ01nfmq '1,'1 J'W1f1,B.7' j]J,,nmp, 3: 7/. a '::> 
mJq 'p1uJi.my.-4"Jr lrm,t, 17m•:lUf d 'puJq;/Gqm ,f'Jqnmp• 3 ,f;J-J.mn 

1pu71f fmpJm GFwG (dgy ·7q) q•ifp,jw 

-mml 'j'f J11UtjGmJpm qilJmn tpu7wLq•:, 1Ji/fmqJ'Lu7 fl,'{ J'1UtjG1 rJ/m 

pwfmbm mq,:, N:7 'J•m I'm':, iu-717 qG mvl'I:, iluo G ,t;J-Jm n 'j. · ml.7p;m J:, 
-q,m nq,fl:Jgp. 1il,q,f7mpuLunf J ,,f,,m,7 pun,f7 71 ilJqiliBqm ,f7m],uiL.unf 

11mf~i:imd11 ·.'\ ·q 9tr· 
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U.2Juwmw&.f 4. lln1n]11J. dwuG]11fGh11]1 1]19~]1 G2wG]1 n11n2m­
dJ! 1fw111]1uw11 h11.wGwlfml 

b,pftw,Pt;fr'ff"",[!ujr'lJ,, wpttw,Pjr, nuftnL u. WJ'l q.n·Lfi'Wt/_np q_nl[h11 

J_9fin•ul h'il tf,np,pi pwdwft,'ilbpjr ,,Ih'l, h. 'il,pw'il9:f,9 JnLpw,pw'il;u,nL["f, ,J,i,£ 

lfw•j,mLJ f/>f,'[m,pf, /J,'fPf, pw:pwft zhpm: lfhlj dw,J,f,9 t;,bmn np,n•znd 

ltfi ftnlnf,111 Jwu,fif,•ftfihpf, LfrBl!/r fi1,w·fi[!t 

'l-JlU(l)bf'U UJlUSbU'\,b(lfl l1U.60J1.1,0J1.fo'6nt1.1,1, 
nJ1. -R.u.a-R.u.anNre 

'J, j,,U'"( hp h u !pwq_f,' 'fP U·U[h pu,f, n·fi J frrw ,f_ UJ JI' nd ;; w,f_ UJ UUlf'lUl_UJ'i/t 

pwzju,fwtt ,f_f,r&wftnLJ J •fiw'LnL t;wU1ftm/1,JnLfi[! ftn1,f_nd t u]iumhu)i 
qUIJ.l1ntf.ntp Jmf.: 'ii. ffJ. ffJ bu ftn,fp 'f/tll\"{h pu uf,umltJH·pniJJ mw pi[lh­

pnLJ t hp,ftn"L mhiuw•ft/r ftw JnLfimfJ,JnLfi' 1) ftf,fi hm,f,ft•wftw;_fi !!_, 2) 
w ·q.p b1q.w·m WJf, fit 

li}tlihmpqmqwli qwJntlimpJllilli~ t;wJwpt/_nLJ t pn[np mhuw~p 

p wpt!p w,q:J, U"( h p,u u f, u mb Jfihpf, ( q.w·q_ h pf,, l nLttn LJ,jJ,'iihpf,, ft,n,l n P'f 
u f,u m bJ,fi,h pf,, fin L[llf' u nLu "I b,fi,q_f, w'iih',p:f,) pfinpn z t; wm ftn ~fJ,Jn Lfifi h p~9 

,lhft!!• 

Uj,,umhJj, ft ,f,,fihmfrftwftwfi ft•w1n•i:finL/iljnLfi[! ftUJ1jut/_w·tt t •uf,umi, -

,If, 'lf,:!p n Ll'l} nfi [!fi rpnifi wft·n L/JJnLfi f,9, f,u,t:"{ h u fi UJ'U. Jw u fiJ, ft fi.h pf, 

Jr.'2,nf,9, 

l/f,fihm J,ft wft wfi ft w 1n i:finL/1,Jn Lfi I! pw·fiw ft.w '"{ hu wpm w •t; UJJU1 t/_ n·L'f 

t q.f,"{un,Jhtnipf,ft ophfipnt/_, npf! pfimfhuqp,f_n,:,J, t Jwufif,ftfihpf, 

pwzJunuJn,f_, Jj, ft,n'lJJ,9 q:fr!pn1,q_f,n•fi ni,dhp,f,, f,u,q JJn~u ftn'lJf,9' 

hp·ftp,f, a,,,n'lwft•wfi n,df, Ull'l_ffh9n•~P:J1Wfi fih•pj!nt U.,i,,, ophfil!l! U[UlU1UJ·u­

juwfind f WJifi t;wp9f,.fi, /Jb ,f,ifi(i_ pwpiApnL/J,Jwfi (b) 'U[hm',I! t t;wu­

:1,hl, npU[h•uq_.f, ,ftn·fi9Mi,mpw9rJ1wfi qwil &.fiznLJ[! tf,n/u,f_f, hpf[nL wfi,qwJ, 

l/,n1nJ,111 'fPUU[,hp•ut/_wJ- uf,umh•Jfihpf, t;wJwp ''1-pi"{un•Jb,mpf,q ophfipfi 

· .wpmw.t:wJm.tf_n·LJ ,t .t:hm'U.JWL .t:w,f_wuwp,nLJn,f_' 

Nmg 
(1) 

11 l' m h 'l n O - fi w fin P,J, ,; w m w ftf, !J h 
O 

p w p,,!,,p rr t/J:Jwfi ,fp w ii w u,fi.f, ft,H pf, 
/Jj,,f_fi t, 

n,-[!' Jw,u1fif,ftfihpf, fil/rt/.[! h, pwp·ApnLP,Jwfi ,f_pw, 
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N - l!' lJ. ,[_ n1q.w WM JP flj, i.L', 
R-:[!' q.w,q_w·Jf,U· ;;wumwmnLU[!, 

T _,u' :pw•9wp•d1wft p_bpJwumj,'b.wU,[!, 

P1 I,_ Pn!' Jwuuf,ftu,bpf, I,_ .t;b'l!ni4,f, fum_nL/JJnLuubp[!, 
m-l!' ,r,,,u,uf,ftf, ,Ju,uuwu, 

'l-J,u,Uf,bp,uJwu ,pwpdp wumJ,r6.wU[! (10-4-10-8 mi) UJUfllJ',;,n'­

,f_nL•J I; uJ,umbJJ, ftJ,,ubmJ,,ftw1ftwu ft,wJnl!UnLf/JnLU[!t llu,uuf,ft,ubp[!, 

ftwmwp,b[n,f_ f,,umbuiuf,,f_ ppnni,UJWU zwpdnLJ, 11f,Jw11pnLJ bu bp1ftpf, 

J.1q.n11.wftwu IJJW'Z'll1/rU /,_ diq,mnLJ bu ,.t:w,f_,wuwpw•z.u,1,f1 mwpw,h/_bt 

f,['bu9 mpwJw11p,f_wc} c}u,,f_win1cJ1 bpb 11fa.!f,nLq_J,,n·u nurfbp[! bpft'['/1 

J. 'f"'l!n iifJ:1w1u nudf,9 ,q_1qw tfo.n'l''bU ,J,b,c} bu J u f,u mh ,/1! ,;,w ,Jw.p,,f_n LJ I; 
qp &hm]iqnirh & qwJn.u&: 'l-f,u1Uf h [' u J u,u' UJ'U'U1j,-G. WU f, ,f, n.f!pW 9J1wu .t; b U1 

ft{tubmf,ft wft WU ftwJnL'Unt/J,J,nLUU [!Uft1u,n1JJ I; J U b,pl[l ,/ wuuf,ftf, mpw­

,1,,,,,,f,c}[! 11w111UnLJ I; w,f_htf, ,!he}, .f!WU 10-3-UT"4 ud ( unw"lbu­

q_f,wuh{', f;Jn"J.1uf,wuhp), uf,umhJI! lf'P1.. ft,bpUfn,f_ qmu,f_nLJ .f; 'lif''W ­

,f_f,mw9f,n,U 11-w1.mf, wq_ffh9nL/JJwU mwft nL ftnp9U,nLJ J,p ftf,ubmj,­

qwftw·u ftwJ'nLUnLfJ-JnL'U,[!, Jw,u,ufaft,uhp'U uft,und bu· P'lubl ubp.[!1Ufr 

zbpmbp[! nL uumht' 1:wJwdWJU Umn.[!uf, opbu,f!f, L. uj,umhJI! pw­

Jw,u,f_nl!J I; hpftrn, Jwftif'nuft•n'Uf,f,ft !f,wiqhpf,t 

.f!wuj, np tfan,!f,np uJ,umhJuhpn 1LJ Jw1uuf,ftuhp[! Jh_w,f_w1p/r 

.t:b'm uhpim' ,fmfuw1q_ffb9nL/JJnLU 1nLUbu, lUU(UJ ppn·nLUJ'lUJU .. zwpdn,ul 

ftu,mwph[nL 1:b,muwU.[!n,f_ ftwl"n'l bu WJU.f!WU Jnmbuw~ f,pwp, np 

Urf'lU'U9 Jf,-p_,/J. ,q.npHu &qm1;wftwu n11cJhl" u Jwuuf,ftuhpf! ft'"ll:b'u f,pwp, 

Wt1Lup_w9uhin,f_ fun'znp llJ''f['bq.wmubpt 

Uf,umhJJ, 11/iuUfhpuj,u,Jf, wumf,&wul! UfW,;Ufu,Uh[nL 1:wmftnL-

/JJnbU[!, IUJilj,u[i,u' Junznp, UJl'l1{'hq.wmubp ftu,1q_J,f;bt•nLU 'lfoJw'lfl'hU! 

ft1n1z.,{_nl!J ,f; W 1q;t'hqiw1mw,J]i& qiwJn't.&nflpJm&: 

'1ntn:fo111'hpJ, /J.. •un1LU>Ufb'It,q}w11'h{'f, ftf,H•mf,ftu,ft,u,'i., ftwJnL'ii-nL­

fJJnL1'[! ft•u,,ju,f_wc} I; Jf, zwp,p q.n'['•d'n,1'1Hpf,9' Jwu,uf,ftubp,f, r,J,uUf•hp­

unL/J,Jnu1',J,9, •,ppnn'L'i.,Ju,!u z1u,p1JmJ,f,'9, ~f,,u,Ufhpuf,n''i., J:f,p_unfi.wN,fo .J,w­

d'n1,9J,1ftn1,/J:Jn1L1'f,.9, 11f,u1Ufbpu !f,u,qp /J. Jf,,p_w,[wJpf, fu1mn·~/JJm'i.,'i.,bp/1 

ll1W['lphp,nL/1,JnL1'f,9 u WJ['i.,I llf,1uunLJU q.npd'nuHp[! ftwf"n'l bu mwp­

}I,bp W•q_111-h9nL/J'JnLU nLu,buwl ftf,1,,bu,f,ftwft,wu u W'l1[l'h 1qu,•mw1f,'i., ft•w­

JnL1'nL/J'JW''i., ,/_pwt lf.Ju"lh,u, opf,'i.,wft, p_hp,lwumf,r&.w'i.,f, pwp1dpw9Ju,'i., 

.t:bm p,J1nn1LUJUJ'i., zwp1JnLJ,[! ,Jhc}wun/JJ I;, npfa ,;1,mlb.wu.f!n'q J'bc}w.f,nl!:l 

I; uf,u,mhJ.j, ftf,ubmf,ft1wft,w'i., ftu,JnLU•nL/J'Jn,1',[!t {!'i.,1rp.t:wftwn:wftu, uf,u­

mh,lf, wq,pb·q.wmf,,f_ 4lUJn,un,/JJnLU[!, p_hpJwumf,1-G.W'uf, pwpJ.pw9,lwI, 
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,;bm l''i.,ft,'i.,n,J I;, .f!W'i.,f, np Jwuuf,,ft·'i.,hpf, zwp1JJwu f,,umhuuf,,f_m­

/J'JW'U JUw91Jwu .t:bm JUwunl!J I; ,Jwu1'J,qHpf, .t:wu11f,,Uf!Jwu ·.t:w-
1. w 'i.,w ft w 'i., n ,/JJn ,u [! t 

'l-.J,,uUfh['U u,f,,umh,J.'i.,bpn,,J ,Jwuu,f,,ft,ubi[',f, '/unznpw9m,ll! ftwpn:11. 
I; [!1'/Jw'i.,wl bpftn, &wuwUfwp1:n,f_. 

1. b/J.b q_n[nLJ ftw,J 1'nLpp unLuUfbU1q_frw1nLJ Jwu'i.,f,ftuhpu 

ni:ubu iwm /Jb .f!•Pll. z.w1,f,n,f_ wpmw1.t:w1m,f_wc} tniHt,J,,n,i:/J'i,n,u, W'UflU 

,! wu'i.,f,ftHpf, funzn pw9ndl! m hqj, I; nL'i.,b'i.,nLJ f, .t; wzf,,f_ tnu},f_wc} 

JnthftnL[uhpf,, npnU'.f! 'l.fruUfhpuf,,nu Jf,ip_w,f_w1pfa oq.1'mf1J'wJ,p mb­

qw,,f, nJu ,f_ n LJ b 'i., .f!Pl. l n ,c}b 1fr fu n'zn p ,J w u,'hj,ft•uh pf, ,[pw u ,If, wdnut­

,f_n LJ 1'pw'i.,9 ;;bm, Sb'lf, I; n,'i.,h'i.,ni,l tJ.hrmpJntrhqwgdw& hpun'LJf1t 

n{'.f!WU J bi,} ,f; 'lfiuUf hpu !f,w,q_f, LnLHzf,n,frl J'n L'i.,[! J WJ'i.,.f!WU w,j_hy, 

.t:bzm I; ftwmw[',f_nLJ Jw 1u1'f,ft,'i.,hpf, funznpw·9nLJ[! (l:wq.h9wc} inL­

c}n,LJ/J'i.,hpnLJ), ,npn•'i.,,[! 1:wuuhi[n,f_ npnzwftf, Jhc}nL/JJwU, w;pwq,a,fJMI 

1i um n 1,,/ h 'i., w,'i., nJJ f, .t; w m w ft f,,'i., t 

2. lfwu'i.,f,,ftHpf, funznpw9,Jwu bl'ftpnp 11 &w'i.,w"lw,p.t:f! upwu_q 

P['W.[' ftUf;_bl'i., I;, ,PutJ9 ni_ Jj,wJ.nL[,f_hll!, f,&,,iUfhu ,f_bpw1p,Jn'l'h'lwo­

J w'i., Jw J w•'i., w ft l;p t lJ. JU 'lh'"ll!n LJ ,I w u'i., f,,ft,'i.,b [' [! ftw,q_J nd b,u wq­

p h qwm1'h p, npf, JwJwuwft pwJw'i.,Jw'i., JwfthphuHpf, Ll'fr,f_ ,f_hpw-

9•nLJ lP, ftwmwp,f_nLil, WJL qwmwp,f_nLJ I; ,f_hpp_f,u:J,u fuj,um ftl!t1-
b.WU1nLJ1 

lJf,umh,JnL'J 11-fru,Ufbpu !f,w•q_,f, Jw'i.,pw9,Jw'i., wumf,,&w'i.,f, wu-

4n'LJ[!, n['[! mh11.fa I; nLHUnLJ .f, ·1:wzf,,[_ Wlf1Wp_'UW'JPU Jwu1'f,ft1Hp/1 
./t{'W{' ftlUf/l_'b'lnL, ft,nz.1,[nLJ I; qn.w~,ttni,J (Jwft,wp,11nul)t 1/nwqni[-. 

Jwu hp•hnLJ/J'[! Jf,'zm f;l nL11.hft9,,{_nLJ I; 11fru,Ufbpu !f,w1q_f, mhuw,ftw{'W{' 

Jwfthphuf, ,f,n,f!{'W9JwJpt b[Jh Jf,w,f_np,f_nLJ h'i., 1:hqnLft _,fwu1'f,ft­

u'.hl[lf! (f;i,l,n;Llu,f,wluhpj, ffhlUf.f!ntJ), hplin'LJfJ-1! 1ftni_,f_ni,J I; qnw1hugb&-
9'Dul: 

l/nw1q.nLtndl! ,JI,,} JwuwJ,p w,,f_wp•mtfiaJ I; Jw,uuf,ftuhpf, U[!U­
mh9ndnq_' uhq.pd.h&mmgmdntJ.: 

'1nwq.n,lnLJ'i., J!U/J.w 11'n1.,,l I; JwJwuw,ft.J, [!·1'/Jw9.pnL,J u nLUf, 
hpft•nL l['P.W1't 

lJ. fl UJ p_ f, ,U '}_ l"l llJ 'i., n L J q_nznLJ ft 1wmwp,f_nLJ ,I; ,lwuu:J,ftuh-
pf, wqrhqwgmd, WJuf,'i.,;pJ,' 11-fru!JfbpuJw'i., wumf,'&w,'i.,f, w1'f/nLJ, 

PUJJS mbuwuhlfa np,hJI; wpm,w.[!f,'i., ,J,mf,n:juntfJJnL'U ( "l.,'lmnpn,fl,rnLU, 

'f'HJ1'J, ,f,n,,f,njunLJ, ·'i.,u,m,[,;,.c},pf, Wt1W'2w9m,J IU WJlu) lP 11-fam.,[nLJ, 

ll.111 ZPP.WUf! wu,[w1',nLJ bu ftnwq.n1Jt1Jw'i., pwf&tJ.w~ Zl''!.WUt 
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bl' 4 [' n [' '1 z [' £ UI 'ii[! . qUJ"{t/_UJ1r} e JUJu'iif,ftHpf, 1:bmUJq.UJ 

UJ·q.pbq.UJ9JUJ'ii 1:hm, uUJqwj''ii UJJ'ii nuzh'4s•t/.ntJ ,t UJq'U-1:UJJUI ,f,m/w­

/unt/JJnthhbpntf. ( ,Uf,z_,mnpm:/JJ,;,'ii wnw2w9nul, q.ntJ•'iif, ,f,n,f,,njunul le. 

WJL'ii) , npn'iij! ,f_hp2w'iintJ b'ii 'iium,f_wrJ[!f, whfUJinJUJJpt lt,nUJq.nt­

uw9f,wJf, LUJU Zf'Y.Wh[! qn:_t/.ntJ t pw9wfiWJU1 qntuq.nL[JUJ'ii Zf'Y.LU'itt 

~f,n•[fmp qninft'FH['f, Jn 1m fJw/!'iit/_tur} qnwq.n·tiJw•h Z,l'llllh[! 1_UJ­

'PUJ''l_Wh9 q•tup!A tt 

11nlnt1'}, fl-tiUfllbPU UtiUSblft.brti 11nu.q.nNn1tlf(! 
Hb1lSrnU•St.brnt1. 

flninp tuJ'ii q.nprJn'it'itbp[!, npn'iij! ,f,n[!pU19'iintJ h'ii Jwu'itf,qtbpfr 

tihqmpwumUJmf,q ,f_UJ'iin,z_UJqUJ'ii n,dhp[! nL 11,ptu t;hu, ,Jf,wuf,fi' Jf,-

9bifibpf, 1:f,'1,{'UJU1UJ9JUJ'it wu.mf,-C.UJ'ii[!, ·hU(wumnLJ h'ii qnif, qntuq.nt[­

Jw'ii[!t U.J''1 q.npJ,n'it'itbpf, ZUJ{'[!f,fJ b·'ii "{Wmqw'iin~J qw'iiw,qtu'ii bJnL­

/Jbpf, tut/.bttu9ntJ{! (t:UJmqtuU(,bu tibqmpniJ,mfibpf,), 'lnlf, 4,n'ii9bb­

mpw9f,tu J/t J hrJtu9n·1JJ{!, tnLJU/r Wl'l_''fh9ntf!,Jn1Jb[!, 2bpJ w·umf,:C.w,'fi,Jr 

pwp1,l,pw9mJ'[!, ,fhu,f,w1:UJpnLJ[!, pU1p1J.p .t;w,-C.uljuUJqw'iint/JJUJL InUJ­

mw'iintJ'iihp[! I,_ UJJtl'ii, fr,f_UJ,) Ul''l_l'ftuq1'iihpf,9 JUJ'ii1p'U1Jw1u'it nwntJ'iiw­

uf,p,f_wJ t tibqmpnif,m'itbpf, qnUJq.ntinq UIC£'fh9ntfi/JnL'ii[! iftn:{mp 

qnibpfr t/_pw, j!tu'itf, np tiblfmpnif,mHpf, :_ b1_f,'it [!Ulbtuqfibpf, wtf.b- . 

l tu9n wl l! 'i,,z,t turJ qni hp f, ',/p,µ /uf, um qh l''"I n t/. f,y_h9 'ii n LJ { 'iip UJ'h 9 

tu•q.pbiq.tumf,,i/_ qtuJnt'iintf1Jn<h[!t l;UJm '1b'U(.[!bpntJ qntp.tuJf, qtuJ ,f,rrp-

tlw 'ii,n {Jf, UJIU( tu qnt9 tu'ii12UJ'm1t/. UJr} f,,n'itfi E, p,f, j!lll'h UJ 4l! p•UJ t/. UJ {"tu[' e 'ii[!­
p w'ii9 ,JE,l q.m'itt/_n,z q,nw qntuq.n"LthtnL 1:tuJUJpt f/UJ,f_UJqUJ'ii t 1:f,zh1 . 

np zwm qn['bp Y.f'Unuzl, u,n,f_ ,UftuU1.pwumbi 1_f, 1:tu2nrz1,f_ntJt lluqnL 

qni UfLUin{'tu'uimntJ E,,'i., 'it,n!L!Jl'iiif,u,q q'[1lq'iituqf, ,pn'['w/r} Y.fln't/. (t2. 23 ), 
/;ibqmpnif,mLbpf, W'l_'fb!}ntfJJUJh ,f_bpwpbpJtuL qtumtupt/_UJ,) · pUJ'l_JUJ­

,Pf,t/. ,f,tni[1'U,pf,9 'fnLpu E,,'fi .pb{'t/_,UJ,) 1:butil,_Jlll'[ [!•'it1,p1:UJ'itn.tp qUJ•'itn'ii'ii•h-

. ['[!' 

UJ) flninp tibqmpnif,m'iibp[!, ,f_bp9,f_UJ,) npn•zUJqf, qn'it9b'ii,mpUJ-

9f, tu Jn ,f_, [! 'it·'ln tb tu q h'ii· q nwq.n L[ b1,n t ~f, n,:f, n:p q·n•l'b [',[! t 

p) n [''"{ b u,qf, uqw,f_J, ptu9.UJ1:w JUI qnw.cpnt1ntJ, Ul'b11:,ptudb2m e, 
npUfbuqf, wtf.biw9,f_nrz tibl[mpnif,mf, qn'il9Hmpw9f,w'ii Jb,) tfo'iif, 

npn2tuqf, Jf,'iif,uw,l tupdb[!f,9, 

Lt n tu q. n l [ J tu 'i, z E, J /! qn:_t/.ntJ e ttbqmpn[f,mf, tuJb Jf,'itf,­

JUJL f[,n'it9h'iiU:,p,tu:9f,UJ'it (Jh,f,Jnibf"f, f1f,t/.[! qn1J, 1 tfom,pn1,J), np'ii 

mnw:y_w•9Jm1,J t p,w9w1:wJm q•nw·q.nttn•tJ npn·zwqf, dw,Jw'iiwqwJf,-
1n9,ntJt 

q.) Utf.b[U19,f_n,z tibqmpnif,mf, f,n'itHpf,9 Jf,wJb ' Jbq'it nt'itf, 

qnwq.ntJin,z Ul'l£'1b9,nt/J,rn·t'il, 'flJJ w1'ii /m'ii'i, e, np'i, nt'ilf, 4•n1nf,'1 Jwu­

'iif,qf, tfasf!fa 'ii1zw'ii/1'ii 1:UJqwnwf[ 'iizw'ii. o.pf,'iiwf Fe(OH)3-f, '1-[IWqw'ii 

q•n if, t/_pw 4 n UJ q,n L[ n 'l wqffb9 nt/J,Jnc'ii 4n Lh h'iiw'ii UJ ,f_b'Llll9 ,f_n 'l /;1[ b 4-

m pntf, m f, w'itf,n'ii'iibp[!, /tuq As2S3-f, pw9wuUJqw'ii q•nlf, ,[pUJ' qUJ-
mf,,n·'it'itbp[!t · 

'1) ltnwq.ntin,z f,n'iif, ntd[! ( [!UU1 l;nL[9b-L.wp'ff,/r qw'iin'itf,) qwju-

,f_ wt} e hpw ,f_'wtHm w4wtncfJ1nthf,9, If E,,)- tf.wlb'iim wqw;'iinlLfJ JNLh 

.nt'iih9n,z f,n'it'iibpf, . qnUJq.nL[ll,Z ntd[! JE,,) t, 1:bml,_UJUfbu, ,f,npp t 
qnwq,ntiJw'i, zhJp'{!t Swppbp ,f_,w[h'ii•mwqw'iintfJJnt'ii nt'iib9n,z f,n·h­

·'iihpf, qnw,q.nti,Jw'ii zhJpbp[! wp,mw11:wJmntJ h'ii· 1:bm,1,_J'WL Jfr'l.f,'ii 
{J,f_ h pnif.' - _-

•+ : y+ + : 1+++ 
800 80 1 

b) flw9w'1:UJJ•U7 qnw,q.ntt<nLJ·'ii uq,u,f_ntJ t WJ'ii dwJtu'iiUJq, bpp 

ti bq m p,n ifrm f, wt/_ h [W!J J w'it 1: h m /,_UJ,'iipn t/. S -Uf./1 m h'ii 9f,w Ll! frt'ii ntJ t 
.Jf,'ii1_l,_ f,p qr}un}iqwqwfi wpdb/!l! (25-30 mv uUJ1:Jw1,'iibpntJ)t 

s-U(,n1mh'ii9J,wif, UJJ'ii w,Jh'iiUJJh,) Ul[''ifh[!,[!, npf, dwJtui'iiwq u,q,ut/.ntJ 

e pw9ur1:UJJUT qnUJq.nL[tNtJ{!, qn::_,fntJ ~ qr}im}iqwqwf. Uf•DU1hfi9}iwt 
,:.,.,), 

q) ltnwq,ntl"/_wrJ qninfr,'1l! f,p t;bm 'iium,fwrJl! t m,w'iinul f,pb"ci 
qnw·q.nti,n·,z f,n'ii'iihpf, JJ, Jwu{!t 

Wt1:ptudbzw e 'iizht, np .pw9f, tf.hp[! pbp,f_LU,) f!hff')lllhntp 4,UJ­

'ii,n'ii'iihpJ,9, 'iiqww,,fwrJ h'ii 'iiwi/,_ Jf, zwp[! UJ',nw'fi,J.J'iiwi~wm,ftntfJJnt'i.,­
'iih p, f, 'iii;_Uf b1u' 

1. lfjrHntJ'ii t/_UJih'iimurqUJ'iint/JJnt'iii'ii n·t'iibymz qur,n,Jm'ii'iihp'f, 

q,nwq.ntin,z ntJdbp[! ,Jf,il,_ftni/ir UJbj,n,'ii'iihl'fr 'IE,Uf[}nLJ J,11·wp 'ii·Jw'ii :_h'iit 

U.J uu1 bu, W[q w~.j,w,4 w'i.r ,J h i.n w ,z,'iib pf, 4 w wfam'ii'fi,E, p [!, npn'ii'.p q,w,Uf,tf w,) 

J,'fi Jf,l,_'itnLJb w'itf,n'itf, 1:hm ( opf,'iiwf No3- w'itf,n'itf, 'lhU(j!nLJ ), ,qtu­

phif, t TfllluUJt/_npbl 1:btnl,J,UJL ifonml'n"I Zlllf'[!nLJ' 

Cs> Rb> K > Na > Li: 
U1,u f,nh'iihpf, mwp1php w,qib9n•t/J-.1,nthtbp[! qtu'"{qwt} b'ii h[!­

pw'ii9 u,n[tf.U1mw9JLU<,'ii UJu,nfr-C.UJ'iif, t;E,,,n, n ,pj!tu'ii ,IE,,) { f,n'iif, uni­

"-UJ m UJ9J w'ii UJU m,f,,-C. wh [!, tuJb,[!UJb p,nLJL t ,'ii f'UJ ftn LU'l-fflJ[ n,z ~ w Ln­

qnt/J J'nL'it l!' f! um u n uf.wmw9J UJb UJ u mfr-C. UJbf,' t/. b pn1t; J,uUJ l f, n'ii'ii hp I! 

f/,11wum'qn.p,fb'ii 1:w,qwnwq nuz11Jn1../JJU1Jp, 
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2. Opqu:'irw,ftw'ir f,niHbp,fr ft,nwq.nLLn'l n'-',Jl! zwm 'fbUf,Pbp,nul 

w,f_blfr JbJ I; 'irnLJ'ir ,f_wlb'irmwft,w'irnLPJ"L'ir'ir ,nLH9n'l w'ir,o,pq.w'irwf[wf.r­

f,n'ir'irhpf, nLdf,91 :bpbJ,'ir''fLfrfu'ir UJJU b[fili.nL.JfiJI! pw9wmp1nd ,I; opq.w­

'iriuftw'ir f,n'irfibpf, w11unf",p9j,n'ir JU [!''irrpabwftnLflJw',11,p {uUJh91f,!f,f,fr 

UJ'funpp9f,wint/_)1 f/,wpf,'irn,J_f,t], Ii. :bn'ff,,Jw'irf, wzfuwurw'iri!'irhl'l! 

L nLJl'ir'Uf bu w "I W!Jn LS b L b'ir, np ~-UJ n•m bf, 9f,,w1f, 1f,m/1n•Ju,n LP J•nL'ir 'irhp[!' 

ftwUJ,[_w1J bfr ' f,n'irw·f[wf.t U1'funpp9J,wJ.f, Jb'itnl'/JJw''ir ,;bm: 

3. Pw"rJw,[_wlb'irm zwm ftwm:J,n'irbbp, o,pf,'irwft'A!+++, Th++++,. 
j,'iij;JU[bu iiw,fi. H+ Ii. OH- J,,n·'ir'irbp[! [!L''fnubwft b'ir n1_ Jf,wjb f,:p_b9-

fih[nL ~-"{nmhb9f,wif, JbitnL/J-JnL'ir[! {ftnwq.nLLJw'ir 1 - f,'ir zr,p_w'ir ), 

w N.ih f,p b'ir9 ,J bit w 'fU npp91f, n'ir "In m b,L9f,w i.J, 21fln fl',; f, ,[_ fr-w,pn 'l b'ir· 

UJ11J,unp,p,[_'bL w,[_blf, ,Jb:J pw'irwft,n't/., /!w'ir 'fW w'ir,;pw,Jh-2m I; ftpft'irw-

ftJ, f:.J.hft1mpwftwf.t 2hpmj, fJhp[!J,L P'"L'"l'M' L,fr9pbpf! 1_bq_n.[!w9'irh1tnL 

\wJ w p,: lJ w u'irf,ft;f, Jw1ftbl'bub wb9wit WJ'f wt/_h-i9nLft ,;wftwf,n1'ir1'irhp t! 

LfrB'i!Wif:npnLJ b'ir 'irpw i!w',_bpbu[!, WUfW l;lbffmpwumwmj,qnp·b'ir 

dq.blnt/. frl'h'irs i/rs/!Jr 'irzw'irf,'ir t;wq.wnwft LfrB./! nL'irhsn'l J,nb,'irbp, 

,[_bpU1ftw'ir•q1f.tnLJ hf., JwuL.f,ft/r z,nL['f[! 'ffr:PnLll.UJJf,''ir zbp,m[!, ,npj, ,;b-

111/ni,L[!n,[_ ~-,UJ.nmbb9:J,wt:l! 'irnpf,9 pwpd{'w~nLJ I;, pwJ9 wp'fb'f. 

ft 
~Opu.>.>.>."1'->r---A~~~~~~~~---4 
.,::i 
.I=> 
S­
c:: 
~ 

I 
.,.-,:::, 

+ 

;;wftwnwft f.tzw'irn,[_1 /;ihftmpnifr111f, t;bmwq.w · w,[_blw9•nLJf,9 ~-"{n­

. urb'ir9J,ww ftpq-fo'ir w 1friq.w.J [!,L,ft,Lnd I; (lfnwq.nLt,lw'ir 2-{''f zn_wu): 

/>,fi~Ufhiu 9nLJ'!J I; mwtfru Lift, 

fin,[ fLbftmpnif,111J, { opf,'irwft' 

. · 11,l(rq_,p•n,LJ f'lll1SUJ'u w q w:L .q_ n f J, 

49-[!, pwq_1Jw,[Ul1/_b,'ir111 ft•nw,qm1_•n'l j,n­

'fh(INOa),-J,) wtfhw91Jw'ir 'fb"{/!'1-d 

~-IU/_,n'm1h-&9fr.wlJ! w pw,q. ftb,f"'Uf'n,,[_ 1f!'&ft-

155 

LnLJ t (J-,J,L •zptwf.t ), ,;wu.'hh-int/. J,{' 'lJ'nJwft,w,'ir UJf"'Jb,RJ,f.t, /;ihff­

.mpn[J,mf, ,;bmwq.w wt/_hiw9n1.Jf,9 ~-"{nmbf.t9f,wLf! 'irnpf,9 whnLJ I;, 

pwJ9 ,;wq,i.unwft 'irzw'irn,[_1 U..ru 'fb'Uf'-l!nul wpmw.p,f,'ir 'f/r1!f,n1.q_w-1J,L 

2.hpme ftwqJ,[_n1.J I; Ul(1'fbf., Nos- wbf,n'irf.thpn,f_, fruit "{nmb'ir9f,_wi 

w11w2w9un'l f,n'ir'irhpf! ,;w'ir1'flruw'ir,ni:J b,'ir Th++++ J,n•Hhpf!t Gw-

pnL'irwfth1nt/_ l;ibffml'nJjf,mf, w,[_b't_.w9mJe, •,;fi.wpw,[np ,,.I; hnpf,9 ub'l­

,Jbl UJlflUl'fWDurJ 'f/r,!f,nLq_UJJ,f,'ir zbf"/n[!, npj, ,;J,m,li.w'ir,[!n,,[_ 'ff'Wftw'ir 1/[!­

zw'ir.n,[ ~-Uf-nmb•'ir9frww ftu'f/uf, J,,1:Lb'l, 

o/,h'{r,n1.t:J,uLUJ. b,p,li.nLJf/1! umw9hi I; ~nwq.ntpf1w,& w&~rwi&n.&. 2w1I'f . 
w·'irnL'ir[!: b,f!b pwt,lw,[_w'Lb~m qwmf,n'iri'irbp[! pw9wuwqur'irnp,b'ir L.Jrs­
-/!wt/_np.,[_urJ q_·n•ihpf, .t:bm ' mw[1/ru bf., ftnwqnLi1Jw,'ir w·Lq,w'ir,i.L zwp­

i!D[I, UJl"{UJ pw,qJw,[_w•ihbm w'irj,n'ir'irbp[! wbftw,'ir.nL zwppbp bif., mw-

1J,u wrw·ft,w'irnpb'ir iJ,9pw,[_np,f_w1J q_n1hp:J, 'irftw'Ln1JwJ'ip1 

4. nl'"l 'fhUfj!hpnLJ ftnwq,n"f.,Jw'ir bpli.nLJfJJ! f[w/u,[wJ 1;-wun~,l 
,fibftmpn[f,mf, · w,f_,hi,w9Jw'ir Ali.f,91 bfJb l;ibqmpntfrml! w,[_b[w9,{_nLU 

f ,f,npp pwdf,L'irbpn,[_ (w,{_bif, bpftwp dwJwbwq,[_w [!L,filw9/!nLJ), 

.W"{UJ ftnwq.miJw'ir zbJp[! ftwpn'l I; JbJwf.twi: U1u bphnLJfJI! ftn1_,[_nLJ 

I; f&mh1wgnuI ' (np-H-BbIKaHHe), · 

5. 1.wft•wnwlf 'irzwb nL'irh9:n'l bpqnL q_n•[hpf, .npnzwq:J, ,i!w'irwft,nL­

PinL'ir'irbpj, ,f,n;f,,1.111q1'fh9nL/J-JnL'irj,9 U11b'lf, I; ,nL'irb,'irnLJ t}inluwqwrli 

!inmqnt1nuI: Opf,'irwft, f'~OHs)-!f, ''H""''ft•w~ 1q,nLI! As2S3-fr ,pU1-

_9wuwftw'ir ,q_n·if, . ,fpw w,{_byw9'irbtfru b,p·ftnw'ir l;,l ,f,nfuw''flWpdwpwp 

.qnw1q.nLi,f_nLJ blri bfJb WJ'f bpftm ffn1nfr'f 1nL.tnLJ#_'irhpf,9 n:p,UI; Jbffl! 

,,[_bp9f•U1.t I; w ,t/_hi9nLftn,[_, WUfUJ '1-l'wb9 ,f,n1fuur'fwpd q,nwq.m4.Jw•mf, 

,{'irum,[_wit,i!J,) ,fpur J'irnLJ I; w,f_hi-9,nLft,n,{_ ,[_bp9,f_wJ qn1,f, w!''ir Jwu{!, 

np[! 1_.f, ,lw1u'irwft,9bL "1nfuw'fwpd Jrnw•q.nLl'Jw'ir·- Uf{'n9b;;.f,'ir: c/>,rfuw­

'flJJ[''J, q1nw1q.n11.Ju.r.k .Jb,juw~J,q,JJ, l;ni,fl'J•nL'irJ! ftwJwfin,.,J t ,;w,qurnwf/. 
ifr9pw,{_np,{_wJ Jwu'irf,,ft'irhpf, l;[hftmpwumwmf,ft Aq.n'lnL/JJw'ir Ii. ftf!pft-

flwftf, zbpmhpf, J,n'irlibpf, ,f,nfuwq_11:b9nLfi/Jwf.t ,lb£, 

6. l/nwiq.,:niJw'ir Uf,p•n9bu[! ~W[lffW'irnLJ I;, bp.p WJb mwp,,{_nul 

I; bpftnL l;[bftmpnif,m'irbpf, Juwnf.tnLp'fj, Jf,p_n9n,[_1 flwq_JwfJJ,,{_ ,f,npd­

Lwftw1b mt/_Jwl1bbpf, .t::f,Jw'ir ,[pw qwpb[f, I; wuhi, np bpp q_n1,f, ,£pw 
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l/rrwq.nLLJ"'9P'"'JP Jb,ja,w,lrj,t'l,'JJ, pw9w'\WJ'tnJw,t -':wJwp mwp­
pbp dwJU/lt.w·ft,uhp,nd UJ11lll'2,"',['ft,f_b'£' b·t mwp,pbp mbun1-PJnLufihpt 

l;Lbftmpn£ftmur1f,u ftnwqn1-LJwt -':'f,,t mb.un-1:Pin1-t1'bpL7 L't,,nitn11J 
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JwutJ,'JiubN! Jn•,nl!i,n,,J bu f,pwp wJU,[!Wt, np upw,us' Jf,,~h. mw­

l' w.t.n1-{J Jrt LU[! '1"' n~n 1-J ~ w i/. htf, i/rn.[!p, pw·fr .J w u tf, ft 1ubp,f, z w n.w­

,f_Ji1lu h1["L7, ,f_j,•C.wftL' i/rttJu.tf.niJ t, 1.wpwf/.swft·wu tJibpq,f,w·t 11wnu,ntJ· 

t fontJU ft:wp:q.f, ftwJ 1Jn,.Jtf,ufr w,f_b1fo Jb,t}, pwu ppnniui,wt zwpd­

Jw·u tu,bp•q.f,uifi h., pw9f, lff'Uluf,9, ,f,n•/u,fniJ t ,J~•uuf,fr,ubpf, Jf,th.. . 

Ju.w,9w.t. ,6.buz-.pf, l"'J'unufliw,u·L' -:wJrw11wpJ. -':wJb,Jmm•w·ftwt•, Gw.m· 

,f,n,[!p Ullll['UJ.t.nL{IJnLUUhpf, ,f_pw ,f,,n,fuw'l.'IJwlu tub,,q.J,w·u t,f_w,'l.nd 

t JftlJwuuJ,ftwJpt U1Ulf'lllq_nL/JJlllt Ull1UIP,pU UIUtnpb.WUpU ~wfrdr:.. 
lflllf1d -:wJbJwmw·t,,wt ;_w,f,n,f_, P"'JS wif.b1f, JbJ mwpw.t.nifl1n•ifi-

1,bpf, ,f_pw ( uf, [!W!tf, t:wnnip wuq.um.pbJ) ,f,n1fuwq_1rpJwu /Jf,bpq.f,wh 

uftumJ t wpw•q. f,p_ubl (%pJwq.f,li, IJ,!j,zf,9) J ,f,y,Jwutf,t,,wJf,b . lnlll~ 
pw.t.nif/Jwt bppnpq wumj,C.wtf,t -':w,ftw11wrrJ. -:wJb•Jwmwftwu z.w­
,f,,n·,f_, 

Uwlf.wit, f,tzUJbu tzb9f,u.[!, tftn!f,np ftntnft·'fubpj, ftw1n:ntnt/i/:JnL- · 
U[! ftwfu,f_w.t. t Lwh. f;1,bf/.mpwum,wmf,f( ,f_wtn,'l'wftwlr nidb,pj, J ,h.t.nL­

flJnttf,9, np,nU,[! wnw1.wun1-J ht Jwutf,ft,tbpf, f,p·wp .Jnmbuwlnl 
dwJwuwft, bflb -':wz,fj, wrrt,[_bp J,f,wit J_wutfrfttbf'f, tbnf,,u pn-­

tnnf, LP9/!bf1L', UIUJUI "'J'1 ,f,nfuw'l.''1hs'n•PJntUL7 ,ftmph1J, fttif,ub•p -:w•z­
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1nf,11 Jf,9btth11L', UIUJUI '1,['Wt9 Jf,-,h. n·i JJ, t[bftmpwftwu ,f,nfuw,'l.-
11niJ .>wq:h'£ ;,Jr ftwpn'l, Jfrutth upwu9 f,n•fiwf[wt J1fJLn1npmubpf! 

f,pwp ;,.t.w.t.ftbu, ,[!UIUJ, np UJnmbu9f,wl wnw2,w9tn'l f,·nliubpf, tlbft.­

mpwqwu '1"'Z111bf1L' LPP1. ,/!n'l"'Pft,f_w.t. kt -:wftwf,ntubp}, 11wzmb-
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p,n,f_ ('iift. 51 w )1 b[lrp Jwul'iiJ,ft'iih['[! wJ'ii.pw'ii h'ii Jnmh'iin,J f,['w{', np 

'iipw'iis ,,J,,!f,nLq_w,rJ,'ii zbl'mb['[! J,pwp itwitftn,J b'ii ('ii:ft:· Mp), WUflll 
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t ni'iib'iin,J Jwul'ii,J,ift'iib[IJ, J,pLUpj,9 t;bnw•'iiwln' t;LUz,f_j,'ii1 fiw9if, 17.pw­

'iiJ,s, wpmwf!J,,'ii J,,n'iiwftw'ii JfJ•'iinl'nl'm'iib,pJ, itLUitftJLU'ii zp:p_LU'iinvi 

.mbqj, t ni'iib'iin,J J,n'ii'iibpf, ,f_bpwpLUzfunul, 'iipLU'ii9 ftn'ii9b'iimpw­

sJ,wi,J, mbqwJJ,'ii q,niif,nrfuntfJ:1ni'ii'iihp, npJ, t;bm,LLw'ii[!.n,f_ wntup_LU'iin,J 

b'ii l[ILU91n,91J,i_ !LbftmpLUumwmJ,ft ,f_LU'iinqwftw'ii nLdbpt Uj,uu,bq,J,g 

ftwl'blfr t bq_[l·wftw9'iibl, np bl'iP ft,p16.LUm,f_n,J t ftfft'iiwftj, !Lbftwpw­
.ft,wr'ii z'bf',u,J,, .,; LU,u u, n LfJ J"''ii[!, !lb ft m,{'LU u u, w mflft ,f_ LU1'ii.n 11. wft w'ii n,fJ J n,-

1[! J wu'ii f,.ft'iib p J, J h_1LL J bit LU 'ii n ~J !1 U J""I J, u n ,f_, 'ii wju ftJ,'ii 11/LUUl ft b­

.f' W Bn LJ'iib{',J, (JJ,w'iiniL'ii l,PSf!W,f_np,f_LU,} Jwu'iiJ,ft'iibpJ, !ibftmpwumui­

u,J,ft ,,f_LU'ii,nqwftLU,'iin,fJJLU'ii) q,nfuLUpM'ii dLUJw'iiLUftLUft,J,9 mb,unLfJJw'u 

Jb,p_ rp.J,,mwp1fti,fn,J b'iii tuJ'iill/J,uJ, ~w'ii1n,qLUft,w'ii nLdbp, np•n'iitp UfLUJJw­

:'iiw,f_np,f_w,} b'ii 11fri!f,niq_tuJJ,.'ii zbpmbpJ, ,}w,};ft,JLU'ii l,l''P.w'iin'LJ ouJn­

mJ,ft LL ll''w9ni9pl_ fabftm1[1LUUU1LU'U1pft ,f_w'iinqLUft'LU''ii nLdbpJ, wnLU• 

~w9Jut',J:p1 

lJ s 

✓-- ...... __ 
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H 

"/.,~. 512. bpJ,.n• ~•n•tnfa'q. Jw,u·L>J,~fL,b["/r ,,f,n,fuw•qq.Jw·L l;Lb11'ffrwL, 
,~w•fu,[_u,,,} Lp·wL·9 Jw,~bp•hu•Libpf, ,J.f,21,bnwif:np•nLf/JnLf1f191 
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bl'ft,n, ftntnfr'f JLUw'ii:J,ft·'ii'bpJ, &qnqwftw'ii LL ,f_w'iinqwftw'ii nul'bp/1 

w'q_ffb9n,fJ JnL'ii[! 'ii{'w'ii9 JJ,,jit; bnw,f_npnnfJ J'n L'iif,.9 ftwpbl,P ! ffpmb1 'iift• 

52-nLJ 9n,J9 mpt/_w,} ftnpJ, ,f_f1w1 

UJumbq U-'ii bpftni ftnl,nfr'f JLUu'iiJ,ft'iibpJ, i/infuwq_lffJLU'ii !'iihp­
'lfrw'ii f a1qnqw,4w'ii LL ,f_ w'iinqwftLU'ii ,nudbpJ, J bc)in,.p Jtu•'ii ,; w,'iipw­

t;wz,f_w ftw.b qnultu,{'[!, J,u,ft H-[!' Jwu'iiJ,ft'iibpJ, Jh_1t;bnw,f_npnifJJnL­

L[!, [!'iil,,.ni'iib!ln,f_ U-J, 'ff'lUfttul'ii 'iizLU'iin,f_ wpdb.p,[!, bp:p qnp·itn,,l b'ii 

i/_w'iinqwftLU'ii nidbp[!, LL pw9wuwftw'ii 'iizw'iin,f_ wpdb[![!, bpp qmpitnul 

b'ii a1qn17:wftw'ii n~dbp[!t bftwpniJ 9n,J9 mp,f_wit 'iiJw'ii ftnpbp[!, n­

pn'ii.p UU1U19,f_n,1J b'ii JJ,tJ,wu'('JrJ,ft,LUJJ,'ii aqnqwft'w'ii LL t1bftmptu'UU1lU­
mJ,ft t/_LU'iinqLUftw'ii nLdhpJ, t;w'ii,pwqmLJwpJ,9, ftn[.t[n,J b'ii ui:nmhf.­
g~rwl qnr1m,q.H1r: 

bftwmJ, nn'iib'iiwln,f_, np &qnqni/JJw'ii nudbp[!, ftwfu,f_w,} J/r2_­

Jwu'iiJ,ftwJJ,'ii mwpwitn,fJJni'iiJ,9, w,f_blJ, 'fw'ii,,,.wq M.1 'ii,f_w1q_nLJ f.piu­

m J,6.LU'iiw J/r'ii oph'ii[!n,f_), f!'W'ii fl bftml'w u u, LUmJ,,ft ,f_ w'iinqLUftLU'ii ,nidb­

l' [! {it[!u,11/n·'ii b'ii9,J, LU l o,p b,'ii[!n,f), wll/ w w nw"tfr'iii'ii b pl! ,; bnn i u, w I' LU -

&n,fJJn,'ii'iibpJ, ,f_pw qbpwft1_,nnuJ b'ii ,fw'iinqwftw'ii nLdhpJ,'ii LL "{n­

U1'h'ii9J,w1 ftnpf! 11/w,roftLU,,t t LU,pu9J,u'iibpJ, u1nw'ii9:p,J, mLUft1 1.LUz,f_niJ­

'iibpf! 9n,J9 bt'ii m,f_bl, ,np ftpft'iiwftJ, !,ibftu,pwftw,'ii zbpm.J, JJ,, [!LU'iiJ, 

t;wu'mnLfJJw'ii ftwp,qJ, t;bnw,f_npn,ifJJni'ii'iibpJ, ,frw (H 1) 11/nmb'ii9J,wl 

~npJ, ,f_pw ftLUpnq ! wnwp_w'iiwl nl_ fu1np[! JJ,'iij,JnLJ (M)1 

Un ,f_nl'wftw'ii, mJ,11/J,ft t;J,11pn•!f,1nip q_nl bpf, ,;,u,J~p wi'ii w'ii'iizLU'ii 

!, pwJ9 t;u,J,b•JwmwpLUp ,Jb,} ! n'i_ m.p'U/P¥ t;J,'fpn·!f,nip wuJ,,JbmpJ,ff 

d!LLJ, {,i/iwJmJ,ft1'iihpJ,, fJJ,ifJbq,f,ft'iib,pJ,) Jwul'iiJ,ft'iihpJ, ffbll/[!'niJ1 lfh_­

Jw,u'iiJ,ftwJJ,'ii a1qnqwftw'ii f'iibpq,J,w'ii M ftbmn,J ftwpnq t Jft .pLUllp 

w,'ii1qwJ Jb,} Lfr'iibl p_bpJwJJ,'ii zwp,d-Jw'ii !'iihp1qJ,wJJ,9, n'{'f! J.J,p_JLUu- · 

'iiJ,ft•wiJ,l'ii a,qnqwftw'ii n,dbpf,,'ii fJniu ftmw qmpc)iblnL w,f_b1Lfa Jb,} UlLU­

pwitn,fJ•Jni'ii'iibpJ, if.pLU w1'ii dwJw'iiwft, bfllp ,f_LU'iinqwftLU'ii nLdhp:j! 

lUJ'l- u,wpwitn,/J Jni'ii'iibpj, qpw zb'ii Wq_'fnLJ1 bft. 512-J,9 11/lU['l'l. bpb­

,f_nui t, R'[' M JJ,'iiJ,,Jn,JJ, funp,ni/JJnL'ii[!. w,f_bi[J, iftnn t ftnLUqnLLJLU• 

9J,n1'ii E O JJ,'ii,J,,JniilJ,91 U1nw:p_LU9wit ftw'U/h['[! /Jniu bl'ii LL 11/LU',;'11/W'i­

,f_n,J b'ii q_'n~J, t;w'iiqumJ, ,f_J,16.wftn·LJ, uwftLUJ'ii t;bzm -JlLUJjlWJ,f_n,J h'i., 

/Jwq,LU't;w1p•niJJ,9 ( m,J,.pun m,(''11'"( q,,n fuwpft,n,J'iibp )1 

l:tn1n•J,'1- Jwu'iiJ,ft'iibpJ, JwftbpbvJ, pw,f_LUftLU'iiw,zw1q, Jb,} "{n-

1.n h'ii 9J, wl~ b pj, ( cp 0) LL H-J, J J,p_J,'ii w pdb[!'iib I' J, (H O) 'fb 11//!nd 

q.bpwft'z1nn,f1Jnil'iif! ,f_b[19'ii11,J b,'ii t:tbftmpwumww,J,ft ,fw'iinqwft•w'ii 

n~dbp[!, np,j, t;b,n1LLw'iipn,f_ wnw1p_w'ii1nul ! !flbp,q;bmJ,ft LUp,q.b'LLUft' 

Ea, t/,bp,p_J,'iij,u t;wqf}ul't;wpJw'ii t;wJLUp u,fi,_t;pwdb·zm t Jwu'iiJ,'1,,'iih-
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m.Jp ('(<JOI) 4Jiq,'!,1pulfi1ufm,Jm1U1 Jilu,f,, 7J 'il,,m•lqb,Jm, lp/,u,'1/,Jl/'!.t 

'1[lt/J1 ,julf'!.,,t/'!,1nm.J' J111UljGmJq], ,f7 ],,jJ/1 il'puG.mJfJmd G,flm,,mljml 

-Jq ,JFm,JGmJu,'!,qG'!,u,, ,ju,,jluJw,,ql~ Ju 'lq],u, ~ GF1uG ],u:,Jmlnm'l 

•my '!.m,,m'!,iyJu,f, ],uJq'!.Gif,,mu,mnfZm J,j '!,'!,,jb1mFJq-b '!,fm,,mn 

1],tf':,Ju'!,. 

-ill 1U1J{1'111Lqn ,jJqu,Jql '!,,ffmboucf;,,j'ili ''!,,[/t'lm:;, '!,1m11b1m],'!, .,jJ9p1u 

'!.!111',,m,Lu'!.1m], '!.l/ lqGmlmvm il1uJu ''!,,jdqilln.qv '!,Fm '!,m11l11ubmu,, 

],uJq'!,u,,jluJu,,,ql~ ~ J11UJlfdmJ'1], (,;) ilJ11Udmnm],m:, fm],Jqd iJ,J 

:q'[,. u~,j'!,111'!,m',, ,j,jvJm7-9,81HT2 '!.l/ J11U'!,•,,.'!,ilJ'm!, ],u·lnJq,, Jmdm],md 

iJJ'l'!.'!.711FefwG,,mJqd1n'tdm:;, fm],Gmu,n 'il'!.'l/ J11U'f.'1lfU1 nlflni?1'!.,f 
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11 il,qJq '1u,,d9 ,,,l/1' lqu,fm:,mu,Jm n,j'lmu, ~ lhu:eJ n'!.,jlJq'[,. 
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l 

· ,'!.4'!.myi,ju,nm vJuJqGq], '!,mF.eJ1u·'!,m,,,mu,'!,ql,mJ, t/'!,u,j Lul1uii 

-mu,,, ~ '!,,m,,mu,ml'lfl'.m:;t f.Jmvm,,,,m:, i1'if1119l '!.ml'hubmu,,, 11willnqv 

,jJq'!,,ml'rmln Jmnm],m:, fmG,m'!.I' Ju,1.ud .Ju '~ '!)m,,mJbmef1u'!.t! 

tU'!,1UY'd711'!.,m ,,,mU1'!,l/1m], 4 '!,,u,j' Lu•lr,».bm u,, \ il-z 

'ii '!.wl-ef, u ,jlq G'!,m,f,mfl ,, ,j J,u, ,,,q 1~1,jli ,f.eJF1 Ufwl , '!,-Q 

'U'f.1UU1mU1nm:;, '!,mfnlmm],Jqv:'!,m], ,'!.-V 
'il'!,riuFfi1uf'l/l' ,jilG,jl ifi'!.,uJu,,,qll ,'!,,-a 

'Gi,j,Fm,,j'J u,,9'J''t/'nm1 ,ju, ,jl u,l,u,~ q 1~ , '!,ilif 

·'!,,fnfm '8t/'!.1uFf'f1uJ9d,mJm:, ,fJqilG,jl t/'!.ut/'!.,m 71 t/'!.ufl/u,m,, fmp
1
njm,, 

~ ],·u•lnJq,,, 1'1uef ilJu '~' 'f'u,Ffif1'!'f'I!'' '!,1U1U11tnU11nm:, '!,-'.) ,L'lu,Ju 

(£) 

,7/NP 
'!.mlfi"u'!.m,,mU1'!,lflm], ,f,lju,f' Luhubm,u,, 71 ,j-! ,,fil11qZ '!.ml'bubmu,, 

,ju,,jluJu,,,'17~ J11UfLqu,n 1 lnm,, n'!,,jldq'[,. til'!.ml'Fmln ljmJ'·GmJ 

•lfp ,f,,mlqbiJm ,,,,fmq/:,Jqrr// wl,qZuJu '!.i/Gqpu, N1ul'f iJJ'l'!.1'1uiJ,,lm:, 

fmJmu,m1f ,j1UmV'!.m} 11 t/'!.tJbmfJq-1.J tU1,jluJu,,,'1]~ '!.l/ J11Ul'!,Gm1 

-.q],m '!.'flilub rMq 'ili!Jm'], ,jJlf'!.7'1Gif.J' -,,,,u,,fv ~ J,jil,Mmu,97 

£91 ilp1•lm·sfm.J lll ~!)1llr<,hll!Jlllfinft tf •"l!JJ''{lllnt{n nJqlnnt{-t, 

1il'!.1ml.tf1 ulm,, m.Gmd '!,m pi'!;,,ub mu,, , '!,ll'!,,j nf m 'ii '!.m 11,Gm:'!.1uf 

-m,, ,J119u,m,jn ~ J'1UU1nmlnilJ n'!.fW'l'f,. IJ17U,,fmf fdmvmnju,f, ,J•Jlf'!. 

-u,J,ulu'!.£11' '!,1mJrm'!.ut/ Jq'!,1u if'Lqu, 11111<ilGmf/'!.il ,jJu 'il''!.1,ufd1uG 

-q/J,1i,mnj.u,f, ,jJq'!,lqB,JJ' '!.ml''!. w,,Jq il,'!,,JGq,,,Jm'!.'!.;J il'!,tl/J' i!Jq'[,. 

tU11'{!, ''!.'m.f.f!l,,uf\l/'I' ,j'1,m48''!.!l/u,,u,ln-~ 1fm '~ 

mZ,,j,y ,jl,q"J,m '!,ml.eJw~ u,n,il '!,Ju 'u,'l!t '!,tmff/1,ufl/!' ,jlmifG'!.qu,u/n,-OdJ 

7-ef 7u '!.'I J"'Uln.m,, il'!,1Uf.eJw1'!,1Ulfm,, ,jpqu,n,jn nJqln,n,jv Jmd.m.Ju], 

-.un J11UIJm,,m'!.fJub 'puvmyu,m/n '!.m"--ef1uvq:.,,mbJ,ub Lu],u,,jv njmy 

-m:, 7111,,j I' ,jJ9'!,'!,1uF.eJ1uf l/l' ~u,,J 'I l,f m 11,m,r nqln?;'!.t/ ''!.mf ,£}1U1iJmln 

'!. mpZ,uJ u ,j]m-,jf1 '!.ll/'u,,u In-~' 'u,,q:, ,jl m ,JG '!.il/\U11U In"-Ocb f,m u,,m,J'l'f'l'm:, 

1Fm,,mn 1'],,f:,Ju'!.Z '!.m111Bm_J'ilu,f, '!,mf'.eJl'Uu,nm:, ,ju,Jql '!,m,,mJu,,,ql~ 

4,,m'!.,,J,, !';m,, ',j,lm,JG'!,qu,u/n-Ocb J';m,, ~ J1711'!.mlJm~mJ,j il'111U8ql 

-,j '!)m(f/711 '!,7llf m,, t/!'l/ u,n ,j n nJ q ln,n ,JI, '], u n,,jln,ml'[/ 1il''!,1Uf tfw '!." uf m,,, 

.J,j ~ J11U'!,8Ji.i,, ilJ1qu,n,jn 'l'qu],nfiu,f,,u,,f, ,j? ililqpJm ,J-p dJq '111,uiil 

-ln,'11, '!.m11Gm1M.u,f, '!.mFf/1Ufl/l' ,j-
0

cb l'!,1U1lf'!,,J1 fl/I' '!,ml-eJ1,uu,nm:, 

il u,,Jq l ,j,,'m'!,,,,J1Jr ],1,jl,m :,• ,j J'f1 "'!.J'' ~ '!,':I u Fin',, ii I' q u,1nif n '1111,upinj,u ,f,1111,f, 
,j? '!,-Och d,liq 1''!.·P ,il'!.

1
1uFflc,u1U11T1lm~ ,j,u,Jql '!,m,,1mJu,,,19J} ,j,,,.m,'!.,,,J;,, 

;1 nqln'!.F m 1 '!,-% ,il'!,1Ui fi1u'f9 I' ,jlm,fG'!,qu,u/n ,jn1qJq,, ml' ,j,,,J'!,inm,p 

nqlnili'!,,j } 111uvbm mJ'], '!,mFf1111f9J' ,j,,,mlqbJm 1!,Ju,qb,Jlf'!.~ · 

til'!,ml,,Jl '!,lfT1J1hurbmu1! bmJm ~i J11U,"J,n,,,n '8,jfm,j'b1Jl/'!.} '!,ml' 

-pJml '!,mf'!.1u1u,Jd ,jJlf'!.,,4'!.tnmp nm,,mln ,jil,q,],m I'm,, JmnmJ,m:;, 1 
l'""'!.vmv '!.'Fm dJq 'nqlnmMq"J, '11 '!,1,ufm,,'!.m ~ J11U'!,vmv Jl'''lu,n,jn 

•~ J'lUl'!,lt/ '!,-~3 ,Mq 1il'119,u,n,jn l,,jul1u,, ~ '!,7U'Fm,, ,jlq"J,m '!,mil'!.rlm 

'} JyJmd '!.Fm '!,milJu 1Jm11m:, '!.mF-efw11ufm,, t/11qu,n,jn 111,jul,u,,, 

·~ 1UU1m'!,1mnjµmu,m/n '!,-23 ,,ml,qbJm ,,,ju,qbJq'!,J} '],un,jlnn.F'[/ 

''!.t/'!.ml' 
:.f min ,J1111up,j.'!,'t/ I' ,JF m ,jb,J l/'!.} ,n mb,m ,'!,il'!,,j,nf m ''!.if.,,my4"J, '!,1uf m,, 

-m'!,l/'.{lm '!,m,,,m,,,,J,J'.m'!,,j/J,upJq,eJl t/J'l/U1n,jn }1 J11Uljm,njln,mu,.m•/nm'J' 

-m:, n'!,,JMq'[,. tiJ.mJ,j lqUn,,, 71 il'!.ruiF.eJ1ufmJmu, iH 7flil'!,t/l' lm,rqu, 

-ul' JmJ,j '!.l/ J11U'!,:mLuJm,, JJlf'!.,,t/'!.nml' 'lqu1l:~mJqb '!.l/ p1un,,n JJ 

•lfp1u '!.m,,mLubf '!,,jfm,,t/'!.nml'lifl' 'il'!.1UFl'f1uf9J1 ,j,,•mlqbJm 2 3 ~ 

J11U'!,GmJilu,f, il11111Gml9],m ,fJlf'!,u,,jluJu,,,ql} ],u,f,m? JmJm],mtJ 

,(:, I'" u '!,l',j G,jJ 

-u'!. iJ,Ju,, lm,j'G'!,qu,ulni) JmJ,j '!.'l/ 11w?/lni7 '!,i/"J,l,m:, ,JJ'fp1u '!,1111,jnJqln 

-n,ifv Ju ''!.mil1Fm JmJ,j 1m'!,l/U1UJ' '!.l/ 111u,'!.mLuJm,, ilJq.'!,,,t/''!.,nml' 71 
:, p1u'!,mf91' J;l'ml',u,m,,,'!. ,JFm,j'bJq.'!,~ '!,m,,mLu'!,m'], ,,,ju,mu,nmJu, 

_,,ql'} '!,m,j'b1Jq'!,~ '!,1m,,mLub1y (iH) mJ], ,JJlf'!.'!.nuFfi1ufmdmU1 Jil,u,f, 

JJlq],m 1;~ tm,jb;JM:, 11,Ju,lf'!,,j,, ],u,,m'!.mil ,j,,mlu.Ju lqvJuLm:, '!,,jJ 

!)Mlnm'Jmdn "'I, ·q Z9( 
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q.nJnL/JJnLU nLubU ll'Ul9llL9Pl ,[wunrzwqUJiU nLdbl'' ./! UJUj, np UJ JU 

11-hUfpnul UJ f'''lbu pU19UJq w J•nul t q:p-l[1u w qj, tihqm{'!UJ qUJu zb pm/1 

11-J,f/,n•1Jq_UJ Jij,lu ,J,Pu,n i•n pm!!, f,mu bi tth4 m pUI um w mp 4 4. UJUn rzn L/J JUJ'ii' 

J ,wuf,,u ,w.uf,1,JUJ1uun t, lliJu.m;f,, ?,.hpJwq,fr~[! UJ/1.UJF_ t [!UlznvJ nLp,f,z 

p.Un'LJif/j, ni,dbp-fa ll(Ul,mqbplll'9nd[!, npu f!U,LN b{'ihNLJ,/Jpu ¥UJll(,f_UJ,} t 
JUJqbpbuf, unit/.UJmUJ9ij,wJ.j, b. unL,f_UJm .zbpm,bpf, qUJt1nL9r/_U1,,t[!J, 

t;bmt '},bf'JUl'l-P"l! Jf,wr/_n:pbl'nt/. t~hq,mpUJumwmpq "- u1nL4.wmU1JpU 

n•i,dbp[!, UIJU wur[_wunLJ t uhtqw6hqfnq 6Gznul (paCKJNf.Hr!.B3IO­

mee ,ll,aBJiem1e), 
f),bp:f,u111bpf! q.mumJ t, np ,f_bpmt;:J,zJUJl q,np,tnliif! "'''l'l-n"J t 

Jj,UJJ,U Un upUJ9•,f_ w,} 'IP'Ull( bpu uf,u u,b:Jubpj, 'lbill(,pnLJ I luf,m 'IP u­

ll(hpu uf,umbJubp,nLJ, JUJUUJ,j_UJIU'f, bp1p JUJuupqubp[! ¥UJJNLUUJ9-

r/_UJ,} bu lf/J.t-hp•n,f_, n,pnup f!U'lmjuw•~ bu Jwuufaq,ubpf, JUJqbpbu­

ub p f,.u UJ lllJJ'2_UJ9L bl PUJ p.J.,p um11n L" LN.nL{'UJ JP" J UJ,}n L9j,qn L/J,JUl,Jp 

q,b,['UJUJw•u Ul'fLl'll['ip'9j,,nu zbpmbp "- ,;UIUIJ,j,uwu,n·LJ bu umpnLqm-n .. -

['Ul-•Jb1fuUJuf,qwqwlu Ul['•q.b1UJ4, JUJ•uuf,q,ubpf, Pf'Ulf' J,nmhbUI[[! wp­

'l'bl"'""-UJ,} ti LwJ UJdUJJU ff}• fl.. f),b;pf,,u,,,b pf, 1 umpn'LqmnLpw-1J h1/uUJ­

uf,qUJqw\u q.n,p,}nul! .t:j,JuUJq>UJU 'fbp t fuwrznuJ pU1pJ.p qwJ,11.LUn-L­

/JJUltb "- ,lb,,} ftnuqbm,pUJBPUJJ,f, ,,,f,ull(bpu uf,umbJubpf, ( mbfuuf,qUJ­

" UJU 'f{'"f /1.L['fii b:f'IP J t ,J n1..iupUJub1p f, "- U1NLU'll( b,uq_pUJubpp) u mw9J UJ& 

'fll[',} n L,J t 

IJ.Ju"lj,"',n,f_, dwJUJuwq,UJqf,9 mbuwUqJnLU•n•r/_ 'fPU'll(hpu upumbJ­

'i,bpf, qwJnLU,n</JJUIU ll(UJLNhUJn.ubp[! qwphJ_,p ,t p,wdwubi bpbp fuJpf,. 

1. ~J,9:,pUJ,f_np,(_UJ,} JUJu,ufaqubpf, tibftmf'UJULNUJmpqc ,f_wun•rzUJ­

qwunL/JJnLU[!, ,npu UJ/1.UJ'P. t 'l-"''LiPU pnuw·qwu /JwrzUJufJubpp Jw,}q­

J UJU [!U/Jw9i.pmJ t 

2. nl. tibqmpUJumUJmf,q pUnLJ/Jf, mdb['[!, npnup qUJll(,f_w,} b'il 

JUJuuf,q-ubipj, Jwq,bpbu.J, .t:bur qUJ"{:r/_UJ,t .t:b,z,n<qf, (uni,f_,UJm /JUJ -

'lUJ'&fJJ,) J b1fuU1upq•w·q1UJU ,; wmqn L/JJn<LUubpp ,; bm1 

3. lfUJuluf,qub{'f, JUJqhpbuf,L Ul/1.UJF_UJSUJ,} q.h[UJUJwu Ul'fUN['p-

9J,n.lu zbpmbpj, 'f'NJU19nLJ[!, npn'U.[! nLUbu pwpJ.{' J•bfuUJ'iif,qw,4UJt1 

wJ {' n Lf} Jll'LU 1 

fTJbm.[! t u,2b1, ll>[I qni-nJ,,11- ['/1.L,}nLtf}j,u l_bq_np w.rz UJ,f_biw9,&b1.J,u 

mb'IJ, t mub,untJ bpqn•L .t:pJuUJq,u,u t ,!f,bqmt U.111.LUp_plU[! 4,lUJUJUnLJ t 
frquUJqJ, tibqmpUJqUJu zbpmfa b. ;_bq_np j,,nuubpp ,f,n•fuw1uUJq1JUJ'iJ 

Jbp_1 bpq'>[fn'l''I t!f,bqm[! UJ{'LNUJl.t:wJuit/.nLJ t qpq,u•UJqp tibqm['wqUJ~ 

zbpmp -:UJuLNnL/JJUIU ,f,n•,f,,nj,mLfJJUJJ,p, [llL,}niLJ/Jj, f,nuUJqwlu n·Ldf, 
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,f,n•,f,n fuJ LUU UJ''l'fb9nL/J JUJU mUJ qt LU11Jw,J.UJJU 'J.b P"' J-l.J'n,q:bif, mh­
unL/J JUJU, tibqmpnipurf, qnu9bumpU19j,UJJP pU1pdpw9n1,J[!, .t:wLti­

"Ul'll(bu ,pwq_J.UJ,f_UJL'b'u,m pn•uub,f" ll(Ul['/1.LUWlfn·rz, Ul/1.UJip_ t p1bp:n1,tl 

f,niiwqw,u /JUl"'[)ui>Uf}f, .t:UJum,mfJJUJU qp1-C.UJmnLUI ?-pw zunp,1:J,,f_ <:w­

qwf,n:u;ub{'iJ, ,t!U· ,UUJuu LU1U9,UnLU t UIIJU,npp!Jip,nu zb,pm[!, "- ~-ll(•n­
mb,u9.J,U1[U j,,p_IinL.J t, 

SUJpp,bpnLU bu tibqmpnif,mubpn,f_ qnUJq.nLiJw,u bpqnL mpu,. 

1) !lhq_nfwgdwG ~n1w,qn~1md, n'l'l! qllilll('t/.UJ,,t t JUJu,uf,quhpfr 

t,J,bqm['UJqUJU LP9.P'P h_bg,,JUJU t;bmt z/.bn_fl,.uu j,pUJqwUUJ•Un•LU t UIJ'"' 

qUJIU UIJU ll(UILN'b.Wn.n,f_ ll(Nmb,u9j,UJl UJ1LLUp_w9u,nrz j,nuubp,f, Ul'1-unp,p-

9J,,wJj, ,f,np,pw9JUJu qwJ ::wqwn.wq uzwuf, f,n·uu,hpp [!ULN{'N,ZUJqw'ilc 

Ul'fU•npp9f,wJf, t;bm, {p9pf, ,f,nppw9n<J[! /JnL[U19UnLJ t JUJuuf,q­

Lbp:f, Jh_1b. trhqmpUJq•wu ,f_1UJunrz,wlfw1u nnJbp[!, J,,1h9unLJ._ ll(-h,u-

9J,w1 Ul['''l-b'llll¥[! b. JllJuUpq,ubpf! qwl"nrzwiUnLU b,u ppwp pUJ,f_UJ{'UI[> 
l_Ul'lfn,f_ JnmbuUJ[ n,L q•ll(:l.bl' 

2) linGghGmrwg~nG ~nWq.t11Lp1;ud-b:p~ uipumbJpu UJ,j_•b1l'w9,f_nul 

t f,u11-b!f,bpbum ttbqmpntfam, pwJ9 Jwqbpbuf, ll(nmbusfawt,f!' 

'fo·i,, 'f['UI -:bm,b.wupn,f_ ni1. f}b P!'"-NllU t, UIJ[ qUJpn,z t ll(Ul,;ll('Jl­

ubt P-11 uUJ•.t:JUJUUJJj,U pLUpJ.p U1p1db/!l! (r:po>J0O dq), l/,nu9biumpw-

9f,nt qnUJq.ntinLU[! qwfu,j_UJ,} t tthqmpn[pmf, UJ,f_b[w9,f_nrz qnb9bu­

mpU19p"'Jf, . w,,,_,,,h9m:/JJUIU mwq qpquUJqf, t ,[bq,m['Ul~UJU zbpmfr 

ub,zJ,aJj,9, Puwqw•& I;, np 'N'UJ .t:btn1b.U1u.pn,f_ w •uJ!,firpt;UJm fatunLJI 

bu f,nuUJqUJIU J'-fluninpmfa tthqmp~umwmpft ,j_UJfi..n,z,UJqwu mdbp[!~ 

U.1u 11-bll([!llt,,l £~ll(nmbu9J,wtfa, npu ttbqmpntfamj, ftnu9bumpw-

9,f, UJ J,j, ,w.,f_ bl w9 n ml j,9 ,q "''l' n rz t 'l''i'"' t/iin:p,blu 1f,p_ uh l, , b. ff!o-'ll( n,mb'u .9 f"wlf, 
J ,f,~b. .t:UJJ lllll(•UJ m wui,fuUJUnL/J JnLU[! q:nPJ.nLJ ti 

flU.P!!PU.lf O lbliOJllU.SM.1 lftiU.8 0 Jtfa-S n }tl, t.bPti lflJtlJOJtS P-t.bP}l. 
U. q.pbq.lJ.Stit.J. ti U.S OJtt, 0 Jt fa-S OJtt, (! 

PwpdpU11,J,,rlb:qn1L[U1J/,n hJ'n:iJU,p,p l"'d,},nLJ~bp[!, b,P.b /Jbp.Jn'fp­

'i.iwJj,,qnpb<I, '>UJ,f_UJuUJpUJq,z,n,f_UJ,,} ,f_f,-C.UJ,qf1'LJ bu (zJ., u. l/wp'fj,u), 

p('wqUJIJ, i •n·tJ,nLJ'fJ.ubpj, uJw,'i, qmu,fnLJ biu UJq.pbq.wm,p'tf~ qUJJN'LU 
,ffa-C. UJ q•niu: 

tibqmpnif,mubpj, UJ,f_b[U19UUJU 'lb"{[!nLJ uqUJm~nLJ t [NL,}nLJ­

fJIJ, ,npnz ll(,11Jmnp•UJ9•n·LU, ou,Jnmfaq -C.u,zJUJu ,f,nfl''"'9nLJ, JuiJ.nL9f,­

q-nLPJ'UIU ,f,,n•,f,nifuln-Lf/-JnLU, b[1,hnL1fl-ubp, np·n·up IJ,pm,,f_N't:U b1u mfr.UfH 



''Jml'ilf ,flpb w1,n,u <il,Ju 'ilt.tfhuf1U1 ,f:rp/idn,uruu11itJU}r Jtm.Ji,•illub if" 
;;.,j;,i/oiJuif~ ,fflm~J,q 'JI( 111u,11,IMq], 11,qJmn[,uf ,flub 1u,,,n•u 11wJqilln,!f-li 

· '!.41,Jq'f,. t((pu],,d ,fjm,,Jq» Jim,, ((,ftJ,,fdriuv» 1 111,u],,f,,m? il'!1u,FeJriuG7-li 

~bm '!,m,1,mLutJmlnu,lmln J11UJq;J\ln.q-li l,u,Ju :iJ·'!1uFd,1u,1,.u,m~ Lu,tJmln 

-,.u,lmJn ,f'r-JIJl';j 1 f'f'I' IJ,m'O'tJiFm 'crilp,~lf/ 1;111,,111,u» 1 Jclu•f tJmilJ.u 

IJ1•1iJ;/ln,q-li 1U'N(1JBm11q],m J:)BN ButJm-OJool lp l mJp _mJ'! ;/1u,huln 

' -m,, ilp,,.,,Jmnfu,f, i/'!hub ,Jl.u,b J,J11Jm,,, 1u,,nu lp Ol 1 111unJ'!m,,, 

i!Ju ''!1/ifJ 1m,Jt,,J1J,J/J1 tJfm ifJ9111,mJ:b,fJ,J11 ,fdwl'!-IJ,;J Jiu? Lu,11,•mln 

-mlm·ln 1 Jmnmpm'!, ((ilp,,ffl 1uilJny» t((i!J,,ff] 1U,,nu» 1 1q,,,Jmlmvm 

m'!, l,J11,m,f,m7 11,mi.fi1u1Jmlnu,lmln nqlnJU :uutJ,qJt 1Ulqu,ml''ll'm:, 

u,,q ~ J mJ,j il J q '!'I1uf £ft, u,,,,u,im~ '!,mi,,1mL,u11J1m/n,u,,lm,ln if'J qpfa uf 11,-JJ;j 

1n11bm~,rnb 1 1q1!,ml111 'il"fJf1U71Jq 1J,m,Ff1,w1Jmlnu,lmln 1 1crJ,Jnm"!,l,f'•1U'l'll•U 

~nmpmJ,11,m'!'' iliJu ''!4-litJ,UJ'bi/'(i :Jm11·m~ 1Ul,q1ilubmulr, tJl,m J'f'up.i11,1m:;, 

. '-min '!ff Jq~1,,mltJmil f'f/l'' ,J1qpm· mm,Z, ,Jm,f1u:J/u,,Jrq·11' 71 'dpmJ1tU11m'1 

~-il'! 4Jq1J,U1ii/'luJu,,,1ql,'[ il"!,1u1F('/11u•1J1Ufm:bb J,J 1• JtrlUIJG,JuJr il7ub ,u,,,nu, 

'p-.uiflnqu 11,,mpBn111,qpm ,J.Jq11,.,,m11,Jmid' Jilu,f, ,,n,,Jlf,hu,11, ,J11,4'uw1lq.p t} 

JlflUU1/nm,, illub J,fp.um,,-nJqhin',f~mifyJmd dlJl,mff}riu,Fm,,JM G,~1mJ 

.,.j],,, !1 dpm11mm,,11, ,fJn,,m11,mil '!i/711,7 ,JJq'Iu,,jluJu,1,q11 1 1J1Ufmbb 

G'!,mb,m,f,.m7 illub J.,J'J',Jm,, w,,nu Ju '1 ,Jrrmfm7 :m,JJ, ,,f-7ub 1ul1,.nu 

il11,1ulf1wGqu,bm Lu11,mlnwlmlri ,f 11,.i/mml,qp lq,Jqd 1 ,fiqJm,, ,,mfJ,fdo 

'fmFfl1U'Im/nu,lmln ,J-li,Ju1u,, nqmJu ,( J11UJql11uiy. Um 71 ,JJlqJmb <,JG 

-m ~ 'i/ 'J'I 1, q,,mil1,u,J~ ',J.Jq11,m ,f nh up,11uu,,urj; '1u '1m In m 71 ,J{!Lfi ',JF ;,,,,, 

-r/11,nJiq,u, TT,m,1,mfJ"ub.mLq-li) ['1UJ'q1J1:1m,],mb,m'I,d ilJml ,Jp 1JmFp}r1UJqd 

_-;;;pu:'ri,Jm lqmb 1 'I'!1uFf11Uvm,J,f,, J,f 71 lqr 11,mifl1u1Jrd 1 fmpfmJ 

-mu, iltfhu711Jiq 'ImFfiw11,mln:m-lm,ln ,JJq11,rl.i.,Ju],u1t, :1j1Ulttm~mlnml1mln 
J J11Up7u,,, 'puG,ui,J/r 1ul'l'IGml1q,pm Jl'.fl';j mJ'/i BtJmJ~ ,ilp1UBmJ 

-r,Jmd 11,mF.tf.1u11,1,uifm1] ,JJq11,1-,,Ju7u,,, durj;,u,JJ •1 11au11,mfqJ" fm?mlf,m,, 

-111'pm d il'il Jt,!f l ,11,,m r7r1u.Ji.m u,, BtJmJ''J J'f'ud'ln,q-li f1,\1111Jl•Bm.1q pm ,J.Jq '!·mi/1 

. -uJu,,,q71 71 11uFtJ1U11,1u,Fm,, fffl' !Jlqpm 11,q J11UJqdmG1uG ilJqlub 

fmp1Jmln1mlmh, pu71v 11,mpfl, :Jnd,'1uf1u,7 ('Ilifm .,, ,JJq11,vmy,o i/Jml 

r/Jt· 'i/·,,,J-,1,mJm,JIJnub 'r/11,,f,,11,!mu, 'i/Fm7no 'i/11,,Ju,mlqp 'ifJ'f·f1,B1u,,mu, 

, -,fln.n) ,fJ'{l1,11,1ulfi,u1Gm,Jp 11,'4Fmhu,,qlu11mJ·'F.Jmd pu,~'111,.Sm,1,qpm mt!], 

811,mJ11, '1911,BmJrJmd } ifl'IJm,, il11,1uFfi1U11,wFm,, ,fJqlub durj;ui/1 

;.i~I 

(.nJttl} 'tiUJfl'\'\tfUG,eNUH1NJl '\tlG1l),,tUtiQ)U.fl'fiJoJ1hl 
1N.fltfUNU'b llUti, il'\tfU G,tNU'\lllbS!21llJJ lfJQ)U'6 ti UCGUtf) 

ip1ar111J ~m.t 1U 'J!JlUfdm!jlUfm~ 4J'f~J''IUlnt(n nJqlnn4-u 

JfU'J',u(U1f[Gm ,B,f,dhuf1U1' rri/Tm,1,ub,tJqd J,f il,,w,"l 

-wm,, Jrm/ 'puinJr,Jlnn · '!'I J11U],',U1.ml11,m GifJ'l'Ivft1,uf1uT 11,,jfm,ll ilJq"!, 

-B1U,,mm,flnn ,Jrm'!,JJo '1 prtu~'I111m1nf ],ml u,q~ ,J7'4f1ul GFmd 'priu~ 

-f1ul ,rr il.eJiuFff, 1m•Fpru, l,qp Bij,uJu 'puJq11,,,,1u~q:, ,fn,Jln,11,Fm 71"'11J. 

79'!6qm·n11, 1 ,Jlq,lm,, ilJ'111,'!7uFd1U.im,fp '!,,J,Fml-,u,,'{1,upmJ'F,Jmef 

'SN:><r<.1s:<coN<1:><f,OS ,ililnqm lmF711mq~ ,J11,111 '!,ill, 

-Jml tJ,ml'IJmpm~ ,JJM111,•u•,f'f{J 1s:)<q~ <)l<BN <!1 ,p1Ui1Jml lnuJu, 

-ui/7 11,'I fmpJu]tmnmu r/11,mJ'J "J,uJu '11,ifbJm,, 11,Fm 1 p1u11,mnfnmm 

-mln,mrm~ il,1I,1uFfi1u6q-li.bm Luil]JmLm ,JJq11,11,u,f ''J•U'IJm,,, nqln,Ju 

~ :snu~Jmbm } Jt.1Up7,u,,, ,,m,u, 11,m•Fdw89-li,bm ,fJff'I4m11,,mil 

f 'I!' ,jJq111,m,fluJ u,1,,,r,1 il'p\lUU1 m-l 11,m ,f<Jiq'(Ji,uf 11,: 11,,f,F mhu,,,q 71U;p1mif.f Jm11 

:],,J~,Ju11,,l 11,mpGmJil11•,f, ,J,,,mtJmil _ if?rr/t1u.J u,mbm puil'11,m71,u,q~ 11,mr 

-G;,,u,~J-li,f~ ,fJq11,11,u,f ,fLm 111utfF1Uf~ul u,,f nf ,fu,,flu,Ju,,,ql} dJtml' 

-.Bql,J 11,,,:,Ffit,u,Jlqf7ul ,fpJ,uF'! 1Jtf-Fml-i11.1,q7,up,mJ'F1Jmd 1 111upJmmB.md 

P" uil In qu 11,',mip,G ml1q pm· rfJ"l '1,l,,lm•11,fTlil f q p ,f u,,JluJ'u,,,,q 1~ 'ilpt, u u,,ml 

-11,m mJ11, B,ffih.uw1ul '1,fTlieJ~uGm,f-11 '!,,,J.Y:ml.,u.,,qlu111mJyJm;1 ,],,f~µ,u.'!l 

1m11Bm1Jqp p,JJ'l pm,, tJmp,Gql,f ,fi!G,/} 11,m,,,m1Jm,,,ql!J 71 IJml'Jl'Lqn 

,JmJql 11,m·,,m,J-u,,,,ql:!f ,f,,m11,1,Ji,, p~u11,'{11,1u 1 ,fbqu, il11rrul1~bm.u,,, 

'fJqluo tilpb'if'!mn/f/1' ,fJq1Jdf1u'7Jq ,u.,,Jq nfm .,,.,,,,,, 1 JqdJms 

1,J:Tqf1ul 1 p1u11,rum-li Br/Ju"!,, ilpJ,uF11, Jmfhu,,ql,u1pmJyJ.md 

(b,flm,Ju 'p,uGmpl) J11Uillnqu ff,mpGmvq~ ,fu,,JluJu,.,,ql,'[ '1 eJF1Up 

-qJq ,f.1'{fJm-/J ''JU'Jm,, nqlnJu ,.,, pu;/lnrq-li 11,mrBml•qpm rfJ'l'!,,m'I 

-mil f!:11' mmrq11m~11,m ,Jm,JluJm,,q11 J11Uf1,'111,1U 1 ,fLqu, B,Jdf1UfW1 
U'J'l um m l,'!m ,J pjwF '! tJr/F mb u 1,q 1,UIJ'/111 Jy,!m ;j :fiF.,,,,,.,,,J,q ,Jl 'l?Jmv 7,,, 

., J11Uf1,B,mF m,,,Jq11, G,f 11,qJ,f Jm,J,,,,Juif,u n 71 p1uillnq-li ·IJ'm·rBmi,q pm 
,fJ'l'1,,,m11,mil' f'II' 7u Jmdmu,mp,qpm~ ,f#1,JluJm,,q1} J11Uf1,'{11,1U } ,/JI 
-qm ilp~u1~.u.:b.mu,, ,Juqla0 :iltJmp'1riu:hm,u"1 ,f,l'IIT,-ii,fululf dwrj;,u,,f.1 ,,,,In 
-,fu, liq11,1Bq1Jml''I p,fJ1 ,f}qJmJr {i il{Jtl'u'71Jq Mm 11,Tm,,mn :G,J'l/huf 

-1Ul 111,uu,ml,IJ,n ,ff/1UF11, 11,,f,Fm11U,,,q,lu11mJvJmd 71m11, lq.piu,rf-l, 1 L:uJ 

-m,, J11Uillnq-li IJmpBmlqpm ,JJq'!,,,m11,mil fff!' ,JJ'll1,u,,J]uJm,,q1:'[ 

. 111,-,f Jq'!,•nqGuJllln tJmpG.m•F ubmJ1,u,u,•,,1•u,Ju,n 

71 lf,mJIBunm pwJq11,:eft'wf1ul -lif-m 11,'{ J'1U'U1,nmln'!1 JmdmJu,]t.un iJ,J 

-qtJu,,J]uJm,,'f:/1~ Ju 'pu'!,mJ'! '!'I J'1UpJmmGmd ilJ'{l1,11,1uTefiunfufu,f, 

,/n,flnMYJ tp7,UtJml.Jl tJmpi/Ju:bm,uJr f1mp1rilmfl ,JJ'{fT,J"q·UJn,fn l"/ulµlr 

!lmrnm~mdn ''\ ·q 99f 
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'1-fa'uUfbpuJwt wumf,r&.wuf, h.b9Jwu rz.bU[.pnuJ f,p f[wpJf,p q.nLJU? 

.,fin:Ju,n,LJ I; ,I wu n1Jl w f[•w>cpn L JU f, 1 

ll/w2_mU[UJU,nLPJwli wq_rz.b9nL/JJnLU[! ftwfu,f_wit . I; n;_ ~fawf1.i 

"'f.UllUJIUfUIU,n'q u. UfUl'lUl'UfUJUqnq uinufJb,pf, punLJ/J:fas, UJJ~IU. upwu9 

Ulf'Y:"- bqwJ. JuurnUnL{''l-Ub{'f,9, LP9llP 'it2_wuf,9 "- Jf,p_wi/_UJJf'P PH-f,9t 

Pw9J, lff'Ul'Uf,9, np.p,wu /Jwpif' I; UfLUJ.U1UfLU1Unq P,IJ,IJ-w.11fau UJnLf}J, 

1nu}nLJ/J[!, UJJU'l!'UIU up·w UfllllUIIU[UJUb[nL rurz.nLUUJftnLfJJnLU[! ,Jb,} /; 1 

(fJ wzur,Uf UIUnt.:/J JUJ'U ,I hfuwufrqJ I!, J!UUI fl.f,q.J,nu rz.f,J,,, ,; bmli.JUJ LY1 

0 .Q~O 
00 

w.. 
11 ~ 

0 
'I,~. 53. 11/w2ur"lwlirt1[ "''l'fb9rr•P1wli 111fubJwl,' 

uJ-"f"'l"'"lw!1rt<PJ"'l,, p- wuurwp/rtfr'lw9f,w: 

<~~roinu-
ll'U.U\,~\ 

<.~~rn'l>~t 
lft.4U1i~" 

liOLOM· l01'1J01'Sfa-'\,bf'l> liU.SOM,OJl(a-SU.\, b1l 
li nu q.nNSUBtiUSti !!U.lfllfU. 't, lfb (a-0'1-'t,bf'(! 
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l/nwq.nLLJU19faw.11fa [!U:/Jw9..(lf,.u f[Ull[l'h'Lf, I; .t;bm1hbl nuzqwft.f, Ii 

UJU,nuz•,zw,ftJ, hUJUUIU[W{',.t;ubpn,,f_, Unw•p_fa'u rz.bU[.pnLJ n>l![Ul{'UJJf,ft,pnu­

ft•nU[f, UIUJI[ w'uJf,p_w1ftwu1npb'u .t:w2i/_nLJ bu Jw.uuf,iftubl'fa fll,f_f, i/rn­
i/rn1fun,cfJJ'nl!U[! npnzwf[f, Jwi/.wtnLJ, l;zbq,ut,pn'LPinl/r w,[b1w9nnJf,9 

U/ll-UJ'p_ Ji. .t;b,nm bp·q,['1nprz. rz.b,U[.p,nLJ ;_wi/rn'L,J f[1wJ .t;bm1"1nuJ bu ft,nw­

q.nLLJU19fawJj,U n•L,zb1f[9n,z bpf[pnprz.wif,u b['IU..nLJ/Jubpfu' q_n[f, Uff'£UIN­

pnLfJJUJU , ljnLJUf,, JwJnL9f,qnL/JJwU, f,u;_U[bu uwli ouJnmf,ft 'Af!U2~· 

Jwu Ii. i;-U[nmbL9f,w[f, i/rni/rnfunt/J'JUJU[!I t/,bpn.t:f,uwl i/rni/rn/unL-

/J.Jn"uuh,pf! ftwl'btfa I; rz.J,mbt UJU1q_1bu Ul',l_if!,n,f_ qwJ .t;wJWUfWUIUIU,/uUJb 

ljnpJf,.pubpn,f_ (qwuwqwu urf,U[bpf, uMf,btn·Jbmpb['n,f_ nL ftntnpf,-

Jburpbpn,f_ Ii. UIJLU ), 'lfu.Ufbpu,f_wi} !f,wq,f, Jwubf,f[ul,l'fa If,y_u.--i/rn­

fuu,,q'fb9nLfJJwu ndbp[! f[w['bff, I; ;_w.i/, b[ ,Jb•Juwbf,~wqwu .t:wur'ft ,nL­

/JJnLu,Ubf'.fr nl'n12Jwu Jh_n9n,f_ (,w., VII) f[lwJ f/iUf/J..htlnt nufr ;_w­

"' bz n ,L o•qu,n L/JJ wJip I 

PU')':Ufbu ,f_b['[! uz,,[wJ I;, f[,nL,nfarz. l'n'LJnL,r/J'ub,pj, ftwJn(Uinl!PJ'w'h 

;_w1q,wu·fa'2 I; JwnwJnLJ 'U[1UIU'9 ftn,wq.in,qJ·wu zb,l.p[!t ll,p.pwu wiJ.i 

Jb,,} L UJJU.pw,u ft,wJmft I; ftnl'nfrrz. [nLJitrLJ/J/!1 ff/bm.p I; 1:frlht, n[', 

un,f_•npwpwp, qwJ,nLUnL/JJnLU[! q.u.w .t:wurn,LJ bu Jf,wi/_UJl.t,bum f,nuubpf, 

f[nwqmLL:Jwu zb1Jpn,f_, Nf11[! ftw'fu,f_w,J I; Uwlh qn[f, .t;,wuwf[,f,9, y_bp­

,J UJ u UI f,1i:w'0fas "- "'n p,J..f, UJ Jl U/ UJ jJ UJ'UU•b{'f,91 

U.z}uwmwf.f 1. 

tn1bu-,llw1bp.f, Jw:.pnLp h. ;_n,p h['h'.p qnrpw,u,bpf, Jbp_ L9·U"1L,J bf, 

2.5-wftiwu tll Fe(OH)3-•f, rz.J,wlf,,q,f_wit q_,nu BnLpUl.pUIU'UnL[t ftntJ!WJf, 

UfU1pnd1wftnL/J1wu ,fpw 'l.''l-1n'L2ni:fJ1,wJ1P, .t:w,Jw,UfU1U1UJu(uUJ1u PJ,n'L{'b­

urf,9, ftw/Jh wn f[w'fl,f,,c wi/_bt,wgu,nLJ bu ,um,n'P'b. pbp,f_w,> wqJnL­

uwf[mJ uz,f_wit /;[bftmrntftmubpf, lnLJnLJ/JUbp[!, Jf,u;_h. Uf'lUln{'nL­

fl.JUIU U//1,W•?cfru uzw:u•ub['f, bphw1f!t 

lJ ur w9,,f_ w J uri/_JUl'[U b I' I! 'fl'UI u 9 n LJ bu Ull£Jn w wft 15-nlJJ 1 
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• I..,_ ' 
' ..;, 

U.11.twu1-~ ttlr~- .. • -. I ~.~ I .., a • ..._ ..... ;.. 9 .. -
u,pn(f,"' !:.. ! IN 5' t.., I . 

t ..,, • ! • . . ... ........ ....... ..., 
.... '> .;ias.;- ~ -!-"'b~ ~ ! 1:.1 .... ::: s ~ ' i !":' .... .... "'= t-1 
~,,:i ~ --r~ ~r ~1 c .,, • ..:.'Cl., i~ rz Z.f..~ .. s 't 

"" 
. .. :-"; .... 

• ,,,'i,f,n'l, 
........ 

• I "' " .i.•1; .. ! ... • ,;I i .... s Cl.,--. •" t I:: tJ o .... a i'~ ... 
I 

..,.. , Cl., l.;i.;, .... .,._ a~ ,!-c:>, ... .. .. •-=- a ~ ..._ Q ....... • a ! 
! ~' • ~ ... .,,.Q 0'1:1.. !:.. ,o-.,._..,.. 

.0- -=,-t, ~ .0- o.-1. ~Cl. 

K+ c1-- 3,0 

K2+ Cr0 4 
0,1 

x/ [Fe (CN)sl 0,001 

IJn'.wqn,,fJwf., zlM,pf, Jb.,).ni,fJ-J-nL'ii[!, WJ•Ufe'iip'ii' JhJr tfr•mp 11:nLf, 

,[yw ,}wfuu,f_w,} {LbJrmp,ntf,mf, JJ,lf,!;,Jr,[fo,/_wlbfimfihpf, /JJ,,f_[! Jrwpb[J, 

t ,:w'2_,q_bl 'frwiL ,um,nph pb,p:,[w,} .pw'iiwJJl.in,f_. 

1= 
c.v .100 

w 
npmh'f_' C-b t1hJrmpn1J,m-J, biwiJ,b -ftnb9Hmpw9'.f,wb {, 

V-'ii' ftmuq,n,l,J:w'ii wnW"t_J,'fr 'ii:zw'ii'ii wnwy_w9'iih·t'"'' ,j_pw ,}w_fuu­

,f_w,,} {LhqmpniJ,•mJ, ,}w,f_wlf!, 

W ..J.'ii' ,f_ bpsp,w,} 11._ni,J, IL w,,f_b1w9,f_ w,} tibft.rnpn[f,uif, ,),w,f_wifih-

,['j, ,qn,,Jwp[!I . . 
1.wz,,[bv fib nppw,.·'ii w.bqwJ w•tf:bf:fr db,} -,f_w1bfimwftw'iin"f1Jnd, 

n"'iih9,n'f_ ftnw•qn.,1w9,'iim•11J J,.n'ii,j, '\wwftmfl.J-n,,b[! Jb,} t Jj,w,f_w[bfrin 

/rnw,q:n"lw9·'ii1nrz ij,n'iij, 1Mwb ~wmftn,,P,1,nilrfr,,91 

lJ.'l.Jnu,1wftf, q:wJ i/}pf! pbp,f_w,} '\w,f_wuwpnwn,f_ '\wz,f_w,} 

y-J, w,f_iwi,'iihp[! wpinW'\WJUlbl qpwff,J,,ftnpbb' wpu9j,u'iibpf, wnwb9-

,11f,b wbrzw11-pbtn,f_ y-f, wpdbp'iibpf!, J,uft op11-f,bwur'iibpf, wnw'ii9pf,'ii' 

ftnwq,n~w!fo•nrz J,n'iij, q_wihbuiwlpw'ii,n,Piwb '\wqw11-wp<l JbhntflJnL-

, 1 
'i,l! - . -. 

n 
I/Jnp¥ 111,t/.1W1J.:'iihpj, '\fr,Jw'ii ,[pw "'l'·"'ZU£ Plfi Jwu•bf,,ft,'iibpf, 1/rs-

l!P iizwbf! k bwwltw9n1JfJJ•n,L'ii'iihp[! wut'ii,9b1 . wp,J.w'frwqpn,fliw'ii 

urbur,pnw/1 

Swu[! il1-w·'iin·9 ;_•unf,n'l q1w1'frf, Jh•y_ 19'ii,n,J b,'ii 10 ,.ft wun,J/r­

'iij,n,JJ, nnpf,11-J, Jbft Jnuwpw'iin9 in,,}n,Jfh {w,f_ L4-w'9,f_w,} .pui.ub.l 
hpftm ,f,npdw'ii.npbbp '\wJwpwqwin,J bf., k ,:bppw.qwfl•n',JJ-1w,Jp 
inbrzw,f_npn,J U[Wur,[w'fr11-wbj, p'iibpn,,J1 flninp ,f,np•tl.w,'iinfl'iibpj, Jby_ 

L·sbn,J Mr '\~1'[1W'ftw'ii u1 ftwbf,,!f,11'tf, f[wJ J ,wuurf,ftwJf, ttnl' !lw,f,,;ri 

w_w1rif,9 ul'fri"lb'ur,n·,f_ ,f_hp9'iin,J lt'ii 5 u1 IU.[_Jn,if,'iif,niJJ, /!'lnl'fr11-J, lnL­
,}n,J'P, L9'iin,J b'i, 2•2-p11- ,f,np•tl.w•blT'flj, Jby_ nL iw:,f_ fuwnb,n,J·1 iJ.J.JnL-

J.j,'iij,n,,Jj, ,111nl'fr11-n•,f_ L9·,f_w,} ;_w,f,,nrz 'fl'W'ii[! L{'w9.'iin,J b'ii y_pn,f_, Jjr,'ii·J),. 
10 ui, npf, '\b,1,111kwfipn,f_ ln,,}n,1.PI! b·pftn, w'iiiqwJ 'iin;upw'iitrnJ t, 
{w,f_ fuwn'iiblnis ,:burn WJIJ- LnL,}n,1/Jf, ftbup (5 u1) ftw{J'frl'iibpn,[_ 

wflnuJ b,'b 211-pfJ ,f,npdw'iin'fJf, Uf"',l'·n,;b,wftnL/J:Jw'ii ,[pw, Jf,wdwJw­
'iiwft iw,f_ flw1,f,w,:wpb'lnq_, 9wq,n,'l ww'iifr UfWpn,b,wftn,fl,JnLb[! bn­

['lf,9 y_pn11_ ll'w9'iin,J bb Jf,~~k 10 ilt k bn,J'ii qnp,}n,zn,pj;;LL1;("ftw~ 

nwpn,J J'iiw'Sw,} pn•[np ,f,n,["tliwb,nfl,bb{'f, b,ftwur1,lw,lip1 Uinw'9,[n,J 

t ftwbf,.f/>n'[.f, 11._n•in,f_ 22 ,f,np•tl.wfinp, npnf19 ,fp•w w,[b1w9,f_w,} bf., wr-
1n,J j,,bf,n ,,lf, nnl"fr'1/i ,:bur'9),: bur b fl n up w 91n·rz ftn b 9b"bur p w9f, w'iib Pf 

£AIL,}n,,P'ii·bp1 1/Jnptl.w•'iinf!,bbp'ii f,ph 1'ii9 UfWpnµiw ·f[m/JiwJip fJnrz'iidJJJ ' 

lrb ,:wbiqJ,,uur J.b•q O{', n,pp9, ,:hur,n• 11-J,urn,J bfi b'l'w'ii9 Jh,y_ ft•w,urwp-

1[w,} ,f,n•,f,,n•funL/JJnL'iibhp[! h Wf11J-Jtnflp1'bp.[! qpwfl9n.,J utnn{"k pbp­
i/_w,} wrz1n,uw•ftnvl1 

<J.pw'ii9n1JJ[! uqu,nv,l bb }Ii 1 ,f,nptl.w,bn'fJJ,9, n["urft.,z AlCh-fo 
~,nb19bbinpw19f,wfl w,Jbflw•,f,npp'fr {I 

1/>npJ.u,'l,nfJ­
'i,l,pf, ~ ... ..:. 
.r.,.p'l,lrpf!. 

1 

2 

3 

( 

J,,u,.'i,nLp'lf, 
,,,,'i,q/,'i,­

""l'"'9fr ... .,, 

U.runrnwl1 16 

'1n,u,:nLLJ,,.,f,..,'l, 24 Ju,­
Jf,q ,1, .. ,. 

~.f, 'rnUlpLlYl,l 

flnLJL t ft.niWpL[Yl,l 

~ ~,u'lnL,,fbL t 
h "'ll'l, 

U.iu ,f,nptl.f, ,:wJwp ftwbJ,$,nif, 11:nll! "lwurpwul/lnLJ bf., ,:burk'­

JWL qbpUf' 1 If ftw'iif,!f,nll! LnL,}niJ hb 25 u1 UU[f,pwf, Jb1_ k 1'1-W, 

,f,n,11p pwdf,fllhbpn,,f_ l'Sfln,•J 600 ilt {Jnpw,} uriJ, Jhp_, l11U1w9tf:1!"~ 
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qwfl'iiw,u:U{f/,UJ•W•q o:"lwlbu9b'ii9n,z 'f.lllf! q.npJw,J-btni9 wnurp_ wb1\ pw­

db2,n t !pfril.,npb·i' q•ll'U[,J,U1 'lfau"lbrw Jwu'iipqbbpf,9 Wi'{_WUJt/_btnL ,;w­
Jwp : 

'J.UJ'iin,J b'i, qnw•q.niuw9f,w1f, b[Pqn, lf'fWbubp(! ( wnwp_f,'i, 2{!['-

2.w'i,,f, w.Jh'iiw1JbJ n, wJHw,j,n,pp qn'ii9hbU1pw9f,w'i,b,pf! L,_ bpq,pnp 11 

2,P'tw'iif, qnwgnitJ:w'i, 2b1J,pif!), J,'ii [U[bu 'i,,,ul,_ ft_,wJ'n,'iinifJ1w'ii bpqni 

lJ/'p_w'i,,'i,bp[!t ~ ,n1f, qw1,n•,'iinu/J1w'ii J,nLp1w,pw'ii,un,,p 'lf'fW'blp ,;wJwp 

npn2n,J hb Jwu'iif,1ft_,'i,bpf, lPB...P/r ft2w'iil! I,_ /}[bqU1pw!pnphU1/t,q wpw­

qm/J J w 'i, ,j, n•,j, nfu,n t/J ,1•n ,'i, 'i, bf"[!' ft. w,ju ,f_w J w un 11Jf, 'i, f, n ,J f, ,P',j_ n11 P''IF 

l[,n•'i, !fhbU1,[1W9f, w 1/r',91 

ll2Juwmwl;f 3. $nJuwJJ.W.JlO. t,nwq.minui 

bpq,n•L U1Wf1W!Jp9,p 'lnfbpf, ,j,n•/u 1w''1Wf1•d qnwq.nL[-nLJ,l!, f,'ii,;_"{h u 

I,_ ftpw'i,9 qnw•gni:lJw'i, n, q·w1nift,n,,/J1w'ii 2nw'ii'iibpf, npn2ni,Jl! ft_,w. 

U1WpntJ h,'i, ,;bU1hJwl qbpi"(t <Pnp1J.wftn/Jubpf, "{WU1t/_w'ii'lw'i,f, ,[pw 
u,b,zw,f_npn,J bf, 15 tu.it/_ p/_w9,f_wJ, ,;_ np ,j,,npJ.wftn'[Jubp, ,;w,Jw,p,w­

q•w'l'nwf L,_ 1,'l-1'''1- W'l.Jnwwq•niJ 9nLJ,9 U1,[1,f_wJ q,wp,qn•,f_ pJniph•mf,9 

ts'iin ~J ,;wJw'"{UJU1'1JJUl/uw'ii q_n[bp[! t 

Fe (OHh, J1 

U.'lJntuwlt 17 

10; 91 sj 716151 i is I 2 !i.5'1,ojo,15j 0,510,251-
-j 1; 2j 3141 516171 s is,5;9,oi9,2519,5ol9, 75: 10 

1111 I J I ·I I l I I I I I 

<Pn•Juw 'lw,pA. qnw,qn'LLJ w·'i, n,un,d'i, w uf, [' n,,/J1n,,ft {! q wp b LP ! ft. w-

mw p h[ 'iiw,h Fe(OH)s h As2S 3 qnzhpf, q_n,1i'l-J, ':bm: 

~n1bp'i, Uln'W,bW[ I wrJu,n.,J s .nLJB U1f'tf.wJ b,zw'ii•wft_,n,[_t 

Mn02-J, q_nll! qnp•JwJhin,9 w ,ttW'P. 'iin•upw.9'irh•t 3 w'ii,qwJ: 

1/ninfa'lubl'l! iw,[ Juwn1ibini9 qhu d-wJ t:bUJn 'ii2bl 1nipw,pw'ii-, 
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unip ,j,npJ.w'iin/Jn,J 'iift_wUJ,f_wJ bphnLJ/J[! (tpfr,f_ buU1b9n,J, n1_ [pf,,f_ 

UuU1b9mJ, "('[_U1•;,['nLfJJwb ,j,n,j,nfumfJJnLb ): 

lJ.J'i, ,j,npJ.wftnfJubpn1,J, npU1btz qnw•qniuw91f,w ;_,J, 'iift_wUJ,f_niJ, 
np,n•2n•,J H Jwuuf,qubpf, lPBJlP 'ii2w'iip t 

l.w•2t/_bt, /Jb ,f,npdwpq,,f_n,z q_n[bpf! f,'iiii._"{f,uf,'" ,;wpwph,pni/J1wJp 

.q•wl[l'll''l b'i, Ju,wro'ii•,[bl f,pwp' w1nw:'iiy ,f,,phb9 ,Jrw1ntb1mfil1n•t!b[! ,qnp,s[!-

1ibt1n, I,_ f,'ii ,;_U[f,uf," ,;wp•wpbpni/J1ni'i,'i,b[tn't/_ fuwro'iiifbtfaiu h'i,, ,j,,nfuw­

·'lwp,1 L,P,f,t/_ Jrnw·qn,in,J w•nw-p_w9'ii•n.1.J1 

U2Jttuun,wl;f 4. U.116-wpfa !TIJJ.f!JJ.'1 qnifl t,nwq.mruwG w11wq.m­
f&JWG npn2nulf! 

l.,b1,n,w1q_ n1,n/Jw,'i, ,; w J w•p 1q,f, p·w•tLTt l.!J b 'i, !pn,,n,n,ft.,nln [' f,J ih'l.11 [' q w J 

'!f, ,n,,n n'!l[,h ft_,UJ{'Wlq n tn f'ifaJ b,n;p-i'i, b1!p bv.,nJ b,,np qnp,Jf,.p {!,t 3Jmm~n,q n-;;;pf,-

. Jb,,npf, w•2Juwm,wl1ipf, •u1qq_1pn•Lb.p[! t:h1,n,l,_JwlmJ t. !f,n1u1ni(tb-

ll!h,'i,,nf, ·,fpw, np,f,1'ir ,JJ,w9,,[wJ ! q_'{-wJni'i, !fW[•,[w,'i,n,J•hin,p, [llLJ,uf 

'&.wnurqwJ:fJ'irbpf, ,f,ni'ii2 n,mbtni '1-h"{.[!n,J wnw2.w'iin,J ! ! ,thft_,1J1[1W­

.2wpd-f,;_ nuf (tu;nf, ), npf! qwpbif, t '1-fo,nbl l'l,/Jw1f, Jf,wy,[_wJ 'fWL­

,,[_w'iinJhU1pf, U[w,pf, Jun,nnpJw'i, u'.fo'l.n9n,f_1 :lJnUJn!ibJb'i,,nf, t{{;flf,_'j, 
.JbJ ! Wjb,pw'ii, np,pw,'i, JbJ ! bpw Jwqhphuf,'i, [!b,q'iin,z [llLJuf, f,'ii­
,n h 'i, ufr,t/_ n ,f},j n.11'i, I! 1 

~n,LJu f, 'Au, nur,'l-w !'/J'i,h pf, -G. w'i, WU[ w [",,;,f, 'i, 'fNLb w ,[n p qw J [ff•LJ u11 

9,p·h,lnL [!b'7'nLb'w•q Jwu'iif,q•'i,b[',n,f_ l'n,,Jn,JlfJ inb,zw,[_nph'tni 'FbU[.pnoJ 

Jll L/u,j, "{ w Jt)/w1ron ,[J J n Lb I! ,j, n:p p w 1'ii:n uJ t I,_ '1l' w•'i, ,; w Jb,J uj,,n ,j, n·,p,p w ,_ 

bn.,J ! bw1l,_ q.wltfw'iin•Jh,npf, U'.[wpf, Junurnpnui{!t ~ni1uf, '&.wnw­

qw.rJJ','iihpJ, [!bi/Jw'9,pf! 9n:,J9 f ,n,pif_w,,J 'iiJr . 54-•nu:f: Z [Wtf"{j,y nLtz,[!'l­

.,[_.wu in,1,u.[!, w'ii9'iib'lni,[_ ft_n'i,'lbft.u'w,innp•n,[, [!bilf,'ii,m.,J t V ft.1n,,[_h,,nf, 

,lh,'i. UJb•,zw,[np,[_wJ ,;b,nwq_n,n,fh[{,,p 'lnlfo t/_pw: ~nit[! q~,w·'i,n~J qw·J 

JA'lllL:f ! [!b,q·wJ l'llLJuf, ,:l,f, :fwu{!, f,u•q [NLJuf, :ljnw Jwu'i, w•'ii9'ii,nuJ 

t q_•n1f,9 L,_ /!''i,,q,'irnLJ F !pnmn1!th:fhuur,f, ,tpw't ~nLJUj, -G.wnwqwJif!,'iibpf, 

f,'iil./1\b'iluf,,f_nvf}.r,n"-'i,l! ftwp,'f-w,f_npn,,J h'i, D 'lfaw·!ppw'f-JwJ,f, o,'l-'i,,n,­

PiwJ,p, !f,nmn!ihJ/;'i,,nn,J wnw1_w9wJ l;~{;flf,_'j, 'ii2n~J b'i, G 'f-WL ­
,j_w'iim/lh,npn•,[_1 

U. '2 Ju ,ur, ·tn w lu Jl 1f, {! 'b 1/J w 9 .p I!. - 1 • '-I nw,qn L[J,wl'i, w1p,w ,'/!n'i-

fJ1 w'ii,[! ,;hm,hbtnL t:wJwl' wfJ.t:,pwd--b•2,n t n,'iih'iiw1l uUJwb''l-wl'u, q_n; , 

.n·pJ, ,;b,n qtuph[f, tfo'iif, ,;wJbJw,nhiL qnwq.n,t1i/.n,z q_n1f!t 'J,pw t:w1:fwp 

4nN!WJj, Jbp_ ['9b1nL:f L,_ fJ,w1,j,w•,;wp1nJ h'i, 10 u1 AgJ-j, q_nl L,_ 'l tft 
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/JnpwJ 1.nLpt 11.J!'f lnLJ-nLf/J,[! ll/JbnLJ h& 1-J,fi qJnu[htn[!1 (fiif[. 5,5 ), 

ftw,f,wp.ft,)flll ,f,wfr:nLJ pbpwb[! L. wuf,9 LUI"- U'iji:pn/.JJ Jw.pnLp zn·-

-;, rnif, 'trw'i,J,9 t:.burn ff,nu[bme LnL-... 
Jm1/Jn,[ ,n/,'lwifnrmJ h'i, l"LJUfr 

nw11wqw 1/iJ''i.,brJ, f;,.u,'i,w"lwrt:.J,'i, I 

'lfrwlf,rw'IJ,,,,,,,[ LnLJUJ, t:.nU.J!(!' 

~..,'i.,,,"i.,u,,fnrhln,[ "'l"i.,"ibu, nr 'l"'L­

,[wtnJtmr/1 ,[rw Uutw9,[/_, /:,, UI u­
,n .., .,, nL 'i, 9 nL 9 ,Im 'i, .J! (50-8()' 

,uuurJ,f..,,"i.,"i.,brJ, J'f,2._wqw1,em ,I Jr 
<J.pw'b9nLJ b'i, 'f"'l,[w'i,nJhurrfr 

9nL9JnL'il,e[!I 

2. ltn'l1f!WJf, ,Jb,2_ wfinul bl, 10 

dt AgJ-1f, q_nl n,L 7 dt BaOb-/r 
'I,~. 54. 3,nmntib~inpw~u,f, H!f,binJbmpt (0 ,0016 NJ LnLJ-nLJ/J, Juwnb'nLJ IL 

L9'i,,,,,l 2-r11 ff1m,[h1nJ, Jbt_t '11nL­

if.btn[! bnLJb Alum/. tn'hl[_UJ\,[n'PnnJ bl, l'nLJuJ, -&.wnw,qwjf}fi•h'l'f, -&.wl,,w­

U[lllpr:J,fi, w Jb'U[ bu, n{' ff/: J.U1!f,pU11q:J w J/r [!&m,p11'_wJ- '1-PPJ!l! i::,f, n'fu'1.J:: 

'l,pw1'9mJ bl, qwl1_wfiml,hmpf, 9nv9'JnLb.[![! L. ,f,n,p,A1[! uq,uhlnL dw-

J.,,'i,w%e1 t,J, 'bq rn"lhJ,9 t:.hmn 

'i.nrJ,9 l"'·JuJ, iwnwqwJfil"i.,b,,J, 

eitfi!wff.J!/_, Jht. J.,,9 itmu· hi, 

umw'i.11wrm LnLJ-nLJfill! k bftll• 

'l"'L,[w'i.nJhmrJ, 9nL9JnLb.[!f! 

,f,n,f,nju,J_hl f;, nL'l'lnuf bi, w1'b' 

9n,L9JnL'il.[![! phphln,[ J,r 'itw/u­

f[J,it 'i.zw'i.t,11l1mfil1wite, nrJ,9 t:.h-

mn nu,nu,qu,JfJ'i.,bpJ, l!"i.,flu,9.[!/_, 1.~I• 515. !bnmntib•~,u,pw~utf, f,b!f,b'1nJ:/iu,-

Jh1._ bi, 'lbnLJ r:.bmw'f_nm,[bLfr.f! pf, ~1nu[lrur[!
1
• 

'l."L",[ ff1m,J_h1ne k 5-10 rn• 

'U{MJ Jhft wfi,qwJ wwfiiqnuJ CfUJ\J.if.wbn1Jhmpf, 9nL9,JnLbj[!I 

3. 1/>np.J.J, milJwll,i/1,piJ, t:w,J,w1AwJb ftw1q_)Jnd bl, ww!f,f,,q[!, op­

l[iJ,bwtn'bbpJ, UJ1tWb9J!J, ilrw tnhl[_W"fl1h'f'n1. UU1WbffWp1ur L. t:burUJ1q_nur-, 

1 1./J,muJ.burf, f,pbf,'f,9 f,bp,~w1w9f,n<J ( 'l:lwf,wd,lt J,bmw'l:b wf,n{1 WU[W~J"" 
,wurw,~n•L It ~w•,f,wrfriml (f,,~. 5,5), 1./unf,wpf,N} f,nLJ,f,'urbu n,f,f, WU[W'~JW ,w­
U,LU~t 1./w.f,wpfr.lf, swurw~f, It ~Jnu{_burf, s,umw~f,. J,f,fh Jf,n<J ( npn2 urwpw•t>nL­
Jlin~f,, "l'f,, f,pbf,f,9 f,•bp'~WJW9f,nLJ ( ~lwLm'l 2bpmf, ,wuuin,jl,Jll'Lf,'f!, 

4.hLJ:/! l'n'LJ-nLJfJ,l,hpJ, ffh'U[,Pnd qwi1.wfi,mf,h,urpp 9n1J9JnLbi,pfibpJ, urwp­

pbpnL/J:J.nLbt[!' ~-fi, J,uf[ w,pu9'f,1ul,bpJ, UJ111wfi9.pJ, ,fpw' dwJw&wq[! 

(Z-l!), 

Uwlinpw,qrntpJntli,-U,Jbf, iw,,f,nul,f,g ,<,b,inn .wf,,,('wcl;bl'"' 1t w'L:rwurbt fffLJ,Uf! I,, 

!f,n•mn,(ibJJ,f,u,l! .tw,,J,~bl U[WSU[w'itf,i u.lt ,[_w•swf,[,1~n,[_1 AgJ-f, 'l"'li! 1U[WU1-
pwuurbl I lflfunLJ 9nLJ9 mp<,[w,,} .Ahn,[_, AgJ-f, Pl/r ,f,nfuwrbf, ~wpbif, t 
,f_bp9,f,·bL U[nlfr,fj,,f,f,,iw9bmwmf, ln,t,nLJfl, 

ll.2luwmiU1&.f 5. U.1pmu)1G)1 w11w11"11ntd]! wdnG)1md)1 un11tw­

tnml 

!l,[j, ;_np WL!pnLJlj,fif,9 U[Wurpwuurn,J bl, 2%-wfin9 lnLJ-ntJ/J 

(0,7 %-wfin9 NaCl-f, LnLJ-nLJ/Jj, Jb1.)1: 11..n LnLJ-nLJ,jJJ, 25 dt-/: ,[pw 

,f,n,[!,p pwdJ,l,&hp,nif. . wqhlw9finul, b,fJ wufnfif,n,JJ, un1,l1!f,ww.J, t:..IIPfb-

9wJ lnLJ-n:LJ/1, J'J,,fi.,iL. b,uur:t/_wJ.pft qnJUJ1bU11f!t UU{J,urw•qn<L91f, wfi•1.w­

ur.nLJ[! l'nLJ-nLJ,PJ,9 wnw1.wbn1JJ ! wJnfiJ,nLJJ, un1Jl!f,wurJ, t:w,qb'9wJ 

.lnLJnLJ,P,/r pwqwiqw.l, JhJ- .[!UJbwqf, wqhlw9Jwl, 'Fbll/~nd, o;pJ,fiwf 

20-30 dt L. w.4.bLJ:t 11.umvJf,l,if, 1buur,[wJ-.[![! 9bfiur11f,!f,nrq.m/_ wl,-

J.Wln'hv_ni:9 t:burn, finp,J,9 z,t/rJw,l, Jb11. bl, ffbnd £pf, t:bur, npJ, ,J,h1. 

bur 1_bpuurJ,l, ln1LJ1_n,J ft "l-,pwfin1_ WU[w9ni9~n1JJ ! W'[_tUJ[':q,/_wJ­

m LP n LJf, l, J, '1-u,1 pl.. b LJ:,n L/1 J n Lb[! t 

11.lipntJJ,l,f, lnLUnLJP/rs if.bp9fi,n1JJ b,l, 25 dt L. U1Ul.[!W'9flnd 

.JJ,1fi1:L. ,f,wfJ'Jrtwl,J wl, bu1ur1,[w ~,J, wnw1.wfiw'll!' 'tu urq w6'.p[! ur b·'[_'W­

,f,niJ,.,n,LJ bl, UUlll[! 1.,pf, Jb,tt U.1u 'fb'U[.[!,nlJJ uJ, t:bur z,f,1_h·tJ,.u W[­

pnLJf,l,{! iJ, l'n,J,f_ndt Sb'l.J: ! ntfi,hl,n,J tbptJ,wJf,.l, ql,G.11u,mn111rnul: 

11.Jnl, J,n LJJ, u·n I.IJ.,[f,w urJ, ,f.b p•n•t: f,,J,Jllll ln LJ-,n1,fPJ,9 ftwfJtlr"l.&bpn·1_ 

19finLJ b,l, 25 dt Fe{OH)3-J, q_•n'l,J, ,fpw, JJ,fil]JL. ftnw•qnl/_1.l'wl, l,zwfi:.. 

'1ibpJ, hp,L.ww: 

2.w,JhJwur'nLJ b,l, UU[f,ur1wq1nL9J, wfi1.wur,Jwl, L. bpqlwfl-,J, t:f,ffp­

O',j! u J:,'FJ, q_ n L/: ft n w qn L[_J w l, t: w J wp J w,fu.u 1_ w ~ w J f, n1'illj, n LJ Jr u n LL -

!f,wmJ, .pwfiwqbhp[!t f1w9wurpbl b[fiUnLJ/Ji{!t 

I Uu1nLJ,f,f,f, in<tnLJPl! ~wp,b1f, t "l"'"'l'"'"'"'bl f,,wlt ,lb~ a,(J, ""iP"'"'~IIL9f! 
LIILHt•n,[ 60 dt P~rwt> !l'P Jbt• lnuNILJ{J-[! bl"~ff'L dwJ "l"''btnqJ ,,burn flbl'.ulruw'b 
Juwnf,nLpff1,bpf,9 w'lwrn,[_b·tnL ,wJwp !f,frl,urpnw bf, fl'lf},b !f,filurrrr,f_ fl',;,Jf,f, "in,f,q.f, 

.J,f,2m9n,[_; ~ . 
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U.zluwmw&.f 6. d-lqwm)1G)1 111w2111111wGnq wq11-ligmJt}1ntG]! 

Fe(O H)3-)1 qn1)1 G4w111uwuJ! ( «lip4w1'})1» 

Jtltl.)1 npn2mu]!) 

~UJi/_ ti/_UJ91i/_UJJ- /,_ ;;UJUUJ{'UJq1UJJ'illllh ,f,npdUJfin'{JJ,hp[! mh11:UJi/_n­

pniJ 1,1, U[lllm'i/_lllfifflllfiJ, pfibpnul b. fi1pUJfi,9 u'hl lB'finiJ 5-UJqUJf.i 

tft Fe(OH)3-f, ffpUl[p,qf, hfi[Jwp'q,i/_UJJ- qnu l},Jfint;;bm/,_ fipUJfi9 Jht 

iniJ-niu 1,1, lll'l:• 18-,nLU 9n'LJ9 mpi/_UJJ- i_UJi,f,bpni/_ dhtUJ'mJ,fiJ, tnihnLJ,fl, 

{Jnplllh 2nip[! !,_ tihftmpniJ,m-qnUJqniuUJmnpf, inihnLJfJt 

/uwn."l,nL{''f:P f'W'l"''l:l'Joi.-
'blrre (J't) 

bptwP f, 'P'f{'O[!uJ,11,~ 'lnl 

J,l,l'a,n[,'bf, O,lSD/o-w'b"9 
LnLt>n<-JfJ 

J,l,lu11nf,'bf, 20/0_..,"l,nfl LnL-
.)nLJfJ 

fi) npw.> fnL{' 

£:'b11'· .)w,{W[/!_ 

K 2S0.~f, 1O0/0-w'lmg LnLi. 

1/nw'l"'-ln'-JI!. JI,~ JwJ 
r,/,.nn 

U.'lJntuwq 18 

lpnpd.w'bn[,l'bkpf, r.wJwp'bl,pf!. 

1 
\ 

2 l 3 I 4 I li I 6 I 7 I 8 I 9 I 10 

5,0 ;i,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5 ,o. 

-- 0,5 1,0 2,0 3,0 - - - - -

- - - - - 1,0 1,5 2,0 3,0 -

4 3,5 3,0 2,0 1.0 3,0 2,5 2,0 1,0 5,0· 

9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 10 ,(} 

1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 ·1,0 o,o 

I \ I I I I 1 · I I I 
luUJ.nfinLJ1''fl! U[lllW[1lllumhtni9 ;;l,,mn ,f,,n,pdwfin,[Jfihpf, ll(lll{'nLfiUJ­

ft nu/Jin ifi:[! L'UJ'i/_ P' UJ'Jlfi n LU J,,1, /,_ {J n q fin iu ;; UJ fi1qf, um · u I, ft d UJ u t 

<f>n,pJ.J, lll[1lfJ'nLfiJ!f.ihp[! q.['UJf.i19n1JJ 1,,1, lll,ZJnwUJft1J, t[hp'l_j,fi' cc'-1,nUJ­

qn·LLJU19,j,UJfi ,lll,ft dUJuJ,9 ,;;bmn'». UJmfiUJ1qniUt PUJ91UJ';;lllJW qnUJ­

qn14.1JUJfi 1iizUJ1ifihp bp'Ulll[nL ffh'U[.[JnLJ qfi,niu 1,1, +, J,uft ;;UJ,q,UJ'nlllf[ 

'Fh'U[.[JnLJ' - 1,,zlllf.i,[!t 

1.UJii/_bt ccbpftlll{JJ,» fJJ,41! db![UJmj,fiJ, [nLhni.rfJJ, ;;UJ,Ulllpt 

17T 

U.2luwmw&.f 7. d-li1w111)1G)1 )1qnqli4111pw4wG 4li111)1 npn2mu]! 
]!Ulll "11J.U1npm~1wG wu111)1tiwG)1 

rHiwmJ,fi[! f,p .pf,uj,lll'q1UJf.i ljwquni/_ ;;UJ'fi,pf,uUJfin,J t UU[pmlll­

ftni9 /,_ qUJJnifi t inLhni1[,JJ, n,[ln'llllft,J, PH-J, JJ,12.UJ'qlllJ[J'nuf, hqnit­
lh'q'mpf,ft, ft1hmj,fi Jnmhfilll[P'" fip,w qUJJnLfinifJJntfi[! 1:'hm1q1J;bmb fal­
fi,nvu L n pfi wpmUJ't:'WJmi/_niu t "{,tl)mnpnt/JJlllfi UJU mf,-&.UJ•fi,J, u bJ-UJ9-

UUJJ'ip. /,_ fium,fjlllh[Jj, UJnlll'l'lll9Ulll'u)p.t ' 

~Ult/_ ii/_w9i/_UJJ- nL i..nf'UJ9i/_lllh .t:J,fiq ,f,npdUJfinfJHpf, ,n,. .[!lll-

9lll'pllll1/Jjf}i/_J, /,_ f!lllBWfuwfJJP,,[_UJqUJ'i.r 1,UJmpf,nuJJ, in1iJ-niifJHpf,9 qlll'l_­

Jn,J 1,1, pnL!phpwJJ,fi iniJ-niJ,f}fihp' [!Um lll'l_Jn1cuUJq 19-nLJ phpi/_w.t 

1J UJ fi UJ,q,fi b'PJ,, 

<l>np.J.UJfin{JHp,niu bqUJJ- pm!f,hplllJf,fi l'n,J-niJ/Jf,fi UJ,fb~UJ9finuf 

bf., ,Jbft,UJqUJfi tft dhtlllmJ,fi1J, 0,5 %-UJfin9 LnLhni1fJ1 /,_ [llli/_ f,lwnfinul 

bf.,, Tf[1lllfiJ,9 .t:b•mn w,finuJ 1,1, i_npuUJqwfi tft UU[j,pm !,_ w'itii'J,2~Ufl,U 

pllll'rrfiniiut SUJ'Uf! pn·U[hf,9 .t:bmn• qfiUJ1.t:,UJm,nuf 1,1, ,JnLplll.[!UJfi,lJlnLp 

U11Jntuwq 19 

lpnpJ.w'bnp'bl,pf, r.wJmp'blrpf!. 
/uwn_',,nLf''lP 4w'lJI!. 

1 I 2 I :J I 4 I lJ 

' 
0,1 N CH 3COOH, J't 1,8 1,<l 1,0 0,6 0,2 

0,1 N CH3C00Na, J't 0,2 0,6 1,0 1,<l 1,8 

luwn.'bnLf''lP PH-e 3,8 ,t ',t ,t '7 5,1 5,7 

J,l,l,..,.fr'bf, O,tJ0/ 0-u,'bn9 [nLt>nLJ{i1, J'1 1 1 1 1 1 

!,:p Pl ""lPl'"', J'1 ,t 4 4 4 ,t 

- I + I+ + + + +I + I + 

1 d-hiu,..nf,'i,f, 1n,t>n1<Jf/l! "l""npwuin,n,J ,b'i, ,;bur,hJ"'l fthr"I' flhpflvu&h d:l,1winf,­

'i,f,9 l[,in:pw,,nnu/ h'i, ,f,n,[!p ft,innp'i,'hp h ft~n.nuf wJ'i,,[!w'i,, np,[!w,'i, u, 1'i,1t;lpwdh,21n t 
"1"',;,u,'i,1',f_h1f,·,[! ft,n'i,9b'i,,u,:pw9f,wJf, ,;u,,Jwp1 42m,f_wtt,[!,[! u,b'lw,f_npnul h'i, 'i,wijuop1np 

ft2n.,f_u,,) pwdwft•f, J,ht h Pnn,,J, flnpwtt U'Ulll.[! u•n•,[1 d-h1winf,'i,•[! UUJll.(! tf'P ,J,bt 

fln'l'i,nul h'i, 3-4 dwJ, np"lbu'lfr nmif,, "'l'l p&fl,wg,[!m<J ,If, ,[!u,'i,,f, u,'i,,11u,,r ,f,n­

ju:b1n,f_ tnLp[! h Juwn,'i,b1=£ "'"l"'ftJ'"' d.n'lf,ftn,f_t 'J.pw'i,f,9 ,;b,,nn ,.,n_w.) dbiwinf,'i,f, 

· ftinnp'i,bp[! ,[!Pl u,n,f_ inh'lw,f_npn•o,l b'i, 40-5()0 tf'"'Jj,'i, P"''l'i,f,.[!f, ,!ht Jf,'i,t,h 1mt>­

,f_hlf!' IJ.J" J.l•n'i/. ,J,2w,ftih1n<9 ,;binn, pwdw'ftl! cfb•1w111f,'i,n,f_ 'l'i,n,ul bf, ft~,l1'11,,[!f, ,lJ,w h 

wif!b'l"'9'i,nu/ /J'npw.> l"'l' UJ'Jl'i,l,[!w'i,, np u,,nwg.,[J, "l"'',;"''i,t,f_bLfrl! ftn'i,9bf,1npw9f,i,,Jf, 

in,,,>,n,Jfil,f!• 1/n'i,ubp,f_wgf,wJf, ,;w,Jwp w,f_b1wg'i,n•,J h'i, 1nf,Jn1f, ,lbft pJn,phwft• 

12-1370 
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juw11&•nqr,11f, U[,,z,mnp•n'-'fJ:Jw'ii w ·uurfr;Aw'ii,p .t:f,'iriq pwNwJf,'ii qwpqn,[_ b_ 

U1,J1'fJnL'iii.p'iihp[! 'l{'Ul''ii9n1JJ Ull'IJ.lnwwft.nuJt lJ.iJb'iiwJhJ- Uf.'IJU1np•nL­

P1·nL'ii[! 'iift.'U/111/i{nLJ t f,q_ml;tb•ft.1111p,J,ft. ft.•b1111nLJt f/J,zwnpn,Piw'ii wuu,f,-

. Aw'iip ft.wph1f, t npn2h1 'i,wk 'iih!J,h1nJb111pwft.w'ii h,zwbwft.nq_t · 

U.2Juiwimw&. f 8. «fl-n1p)1 G)l» i&l[)l npn2muJ! 

'1n'ii1q,nnnLpj,.'iif, 0 ,1 %-w'iin9 i.n LJ-nLJ,/Jf,9 J h•ft.•wft.•w'ii <l't [9'iinLJ 

lrfi ,6 :1w1_ {q_w9,,[_wJ- 1,f,nf"lw'ii,nfJ'iibpf, 1J,htt U.U[w ~UJ'[n'[''fUJl[lUJ[' wnw­

l/r'ii hphj! ,f,np,J.w'iinfJ.'ii,hpj, ,Jh1 1J.9JmLJ h'ii ,0,5 %-w'iin9 clh·tw111f,'iif, 

1mJ-mJ/Jf,9 0,25, 0,6 k 1 dt, f,uft. J'iiw9wu hphj!f, Jhl' cfhtw111f,'iif, 

1 %-w'iin9 LnLUnLJ/Jf,9 1 ,2 k 4 t!'t: fln1np ,f,npdwbn/J'iibp[! LPUJS­

bnLJ h'i, f11np'UIJ- 11.f'nll ,Jl'f,'ii'i]!k 8 u1: 'J,,pw'iif,9 .t:h1111n pn,1np ,,f,np:dw­

'iinfl,bhpf, Jh't_ w,[h·rw9.'ii·n,wl b'i, KCl-f, O,i5 %-w'iin9 1nLJ-n,1p b. 

Lpw'i,9 1Jbl ,11J,111nd ,qnLJbj, 1,f,.n·,f,njunL/JJnLb'iihp[!t 

llpnzn·,J b'ii 1_np dhtw1111f,'iif, ,'ii,,f_wq,wqn,J,'ii 1Jhfi'ff''UIJ'iihpf, ,Pf,i/.[!, 

n['rf, ffh'U[j!nul' ,ft.nb1q1111ni,pf,,'iif, 11.ntfr qnLJbf, ,f,n1,f,n•fi,n,pJnLb 111 brzf, 1_[, 
n L'It h-'ii n LJ t '}, w ft.i:f,fi f, ,(( nn Lpf,'ii f,JJ fl,f,1.I! cf h 1,w-111 f, .'ii f, ii: w Jwpt 

lJ.2piiU1i~W&.f 9. 5!.p)l dwJ)lntUJ! ~TIWflnttdwG d)l~ngnl[ 

1/tTl'lf 1,f,np,J.w'iin:P,'iibpf, ,J,b,l ,L91'iinwl h'ii 10-wft.w'ii ti\ ill[,ZU1n," 

1.nq, fJ'n111 0,1 <J ,Jr.w·,[ 1 ,if,111{' lf1ntl.J') ,k hpftwflf, .t:fa11poj!Urp''fP 11.n1f, 

.t:btn.kJUJI/. pw'iiwft.:'iibp,[!' 1, 2, 3, 4, 8 k 16 q,wflJ,'iJ.t •a/,bg,hpnp''f ,f,np­

&w'Itn!f}J, 1Jlrl </;wJh·Jw111nLPJUJU •.t:w·Jwp -NJbnLJ h'i, JO ui ,,f,npo.uip,q·­

i[n,z ,U[j,Z11111np 1..1nLJ-nLJ<[J:f,9t lflnp1.lw'iinfJ:'iihpf, 1Uf.WpnL'il.wqn,,/JJnL'L[! twif. 

fuwn'iibtnt9 ">b111n, ifJn,z1'ItnLJ b'i, '~•wwqf,;u,n, ,[_fr:G.w~,n,J 1L. wp'fJnL'Lj!­

Lhp[! 'fl'W''ii9nLJ ,0,5, 1 k 1,5 dw·J t;bu,m 

Pw9w111'l'h·1 'll'P Jwj!pnwle 1_.pJnL'l!ft.UJJUJ'bbhpnLJ' Alz(S04)3-J, 
4'nj!p .pwwwft.'Itbpf, ,w,[_blw91n1L,lin,[_t 

q. 1. fl 1'- 'tu V II 

llntnti'l- 'l-flUfflb(IU UflUSblT'i.,b(lfl ""' 
~u.r2ru.1rntblln1'tU.8ti'i., 1rtiu.an1'~an1''i.,'i.,brti 

tnN::rn1'o~'i.,brfl 1TUtrn1'-6J11Jn~am"'i.,C. b1l 
~fl~flllU.-~fllTflU.llU.'i., lTbwU.'i.,flllU.ofl tlblfb'i.,S'i.,b(IC. 

'},,f,uU( h pu ,u f, u 111 h1J'i, b pf, !J,f,14.f, ,ft.w-j!f,J f,wft.,w'i, ·J hp, wfi f, ft.w1nui 

o,qu, w ,qn p J1,[_ n ,J h 'i, {! 'i, 1.t:w 'ii n I.[' ,J hrju w·'L /i f[,w J f, J f, 2 UJr[''/! .t; w u ft.UJ 9 n L­

JJ In ,'ii 'ii bp k JhJ-ntf/Jn,M,bp, UIJ'f Uf.U1U1.f>w•11nq_ 1W w•fl..t:[!~·cl!u,Jn t, 
.t:wJw11nU11wft.•f, ft.wbiq UJ111bhJ. ,'i,pw'iJ:sf,'9 JJ, .pw•b,f,uf, ,ijpwt 

w. nuJlqi h 1).li:t,n11uwg)lwGhp 

\Jbirf}i&. 1.. mrmwJ}i,&. mclbr: burQttl 

lfwpJf,'iifibpf, i/_pw W'l.'1-ff'l nLdhp[! pwJ.wfi,[ntJ b,'i, bp,ft.nL ,fi,d'p,f,~· 

U.tt.wtf,fifi,hp[! ft.wjui/_wJ- h'ii JwpJ'i,f, 4w'iiw1q_w'i, ,Jwu·bpf, Jf,iJJ!w'L9" 

.t:h111 nL'iih9w·b ,,f,rrJuu.r4·7b9ntPJnL'iif,,s k f[,nl4..n·LJ b'i, &.birffi.&. ntO·br:· 

/.h111wqn111,[_h•t/ri! ,Jui,pJ,'Lf, i/_pw 2/'lUIUf.,UIU1n,Z JwpJ:f,'ii&hpf, wqJ'fU~ 

9nLfJJnLfifihp[!' :ft.n1_,[nvJ h'i, Wil'mwf}i&. ntclhr ,L. ,'fw•,i.,[nLJ h'ii n,clh11/r 

hp.q,,pn,p11 fi,J1pf, Jhlt U.p111wl!Jz,'i, Jhr[uwfi[,f[,wft.w'i, ntJdh,pf, zwp,pf,,'b .h,1,­
Uf.W~•l[wfinuJ' J-w'iipnLPJw'ii n1-cl[!, ub,z,J,[_wJ- 4uU[w'Lwft.f, u,,n,wd!qu,.: ·. 

ft.w'L n~d[!, ,qw4f, ft.w,j WJL JwpJbf, uh'lJJw'ii d-,wJwbwft. UJl1UJ'[UJ._ : · 

9wJ- n,cl[!, ,.t;.nun,z l;b,,zn1Lft.f, G.'i,znLJf! k ,wllfit U.ptnwj!f,'ii n1-clhp,f! un­

,[_npw•pwp ft.,n1_q_nLJ b'i, ph~'i,,[_wJ-n1.PJnLfit Opf,'iiwft., &q.,[_u,b· 

'f:U•U[UJbwft.f, ,.t:w.J1wp UJ•pU1UJj!1f,'ii ntcl t UJJ'l- ,'l_UU[Wbwlfl! &qn,z eb't1[! , .. 

f,u•ft 11.UUf.W'iiwft.f, Jh·l •w•11wrw9wb .1p11w·d!qwqw'ii n~clhp,f! firl"h'ii,sf,g 

'iihcft.UJJUJ9'iinLJ h'i, 'iihnJ,fi nLclhpt 

b,[Jb wp111wj!f,& nuJh['[! qnp,J-w,'fp,[_ntJJ . h'i, JwpJ'iif, Jwq,hpbufr , 

i/_pw, Ul'U[UJ, 'iJUJJUJ'h w4·rphun~p,w,'i, nL,z,,zn•L/JJW'ii[!, ?P"'hj! ip,wcfw'i:J.;. 

,[_ntJ Mr' J.wft.,hphuf,'ii n1:rr1w.t:w1w'!J 'iin-l'J""L n~clhpJr ik w1tj Jwft.hp,h~fr , 
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znzul'lf,n'ln,,[ 1/itjJ-u,9n'l u,u,'i,q.h'it9,fru,L nLdhpf,t fiLdf, t;u,p,u,•phf"nL­

fJ.1n,'itp ' UJJ'it Ju,f[bpb·uf,'it, npf, 1_,pw 'i,u, u,·q_11nul t, qnl,[ni,l t lwrntd : 

P=FN 
s ' l 

np111b'l' P-'it 'itnpJu,l ,J,UJ'{'nLJ'i, t, 
S1-,£1' ,l:u,f[,bpbul', 11pf, _'N'UJ UJ1q_11nc,I t FN nLd£1t 

Su,'itq.h.'it9f,u,l Lu,pnui' 

F~ 
't==-

np111b'l' F ~-l' 111u,'it•q.b'it9f,u,1 n,J.'i, ,t, 
s ' 

2 

(1) 

(2) 

S2-[!' Ju,f[bpbul', n',pf, ,[p,u, UJ''fnLJ t 111u,'i,q,h'it9fru,L n~dl't 

/J'u,p,,l'i,f, Ju,fbphuf, ,[.pu, UJ'l'f"'l 'itnpJiu,i/. LUJ,pnull' f[n·l,,[nLU t" 
fi&2nui : 

bJJb u,p1111u,pJ,'i, nLdhpl' q.hp•u,q'j:nnLJ h'i, Hpipf,'it nLdhpf,L, 

WU[UJ Ju,p•J'itnLJ UJn.u,•2_u,'itnml t q.h:t,nrdwg}iw, "l'l' 111•knul t UJJ'it- . 
.pu,'i, Ju,,Ju,·'itwf[, Jf,M:,1,_ np UJ{'ll1UJ.[!'p'it I,_ 'ithp.pf,'it nLJhpf, .Jf,yi,_ pu-
111b,'7Ja1qmJ t t;u,,[u,,uu,pu,q',2_n.nLfJJnL'itt 

?b!pnl'Ju,9f,u,'i, Jwptl'itf, J.,1,_f, i/t',n,f,nfunLfJJnL'it,'i, t . u,p111u,pf,'& 

ilbtfuu,'i,f,ftwf[u,'i, nudbpj, u,'l'fh9nL/JJu,'i, 111u,f[1 'J.b!pnf"Ju,sfr-u,Jf, Jb­

Jn ,IJ JnL'itl' f[ ,u,-jut/_ u,q t J u,piJ'itf, t;u, 111qn1c/J' Jn'L'it'itbpf,9' u,pu,u,pf,1, 

nLdf, ,ihunLJJ-Jm'itf,9, ,p.b•!!'i,,Ju,'i, ,J.:l,_f,9 _nL u,p,u,q.nLJJ-JnL'itf,9 .I,_ UJJL'itt 

1UJJ-ll1'it,f, h'i, 1Ifh·!p1nptlu,9f WJj, l;J,'it,q. •t:f,,J'itu,•f[u,'i, 1111f,,U[bp' &q.nLJ, ,uh'l­
.J.nLJ, 111h,'lu,:zu,;p·d, Jn.n,J /,_ •"{111'111,nu/1 

flntnp f[•u,pJp Ju,pJj,'it'ith['f, t;u,•,lu,p ,f,npp LUJ['nLti'itb,pf, 'lh"{­

.[lntJJ .,,.b,!pnp,Ju,9f,u,'i, t;u,,JhJu,111u,f[,u,'i, t lu,l'Ju,'i,l'' ll.111 !pnL'it"-9f,11-

1l,u,l ¥'UJ1"fl' t;u,J111'it!f, ,t -2,.nLftj, opbi'it'[!:f,9, "f'l' qp,,[nLJ 1t t:bwl,_!u,l 
J./JJn ,[' 

.np111h'l PN -l' 'itnpJu,l [UJpmJ'i, t, 
cf:' -·l'' J.q.Jw'i, t;u,pw,ph{'u,qu,•'i, •11b,!pnpJu,9j,w'it, 

E-'it' oJ; UJ u 111 UJ111 n ,'it.£', n l'l' 4 " 'l 1_ nuJ ,t u,•n.u,·J.iq.u,f[,u,'i, n LjJ JUJ'it 
.Jn'l·"Llt 

(3) 

ll.J'it Ju,pJf,&£1, npf, 11h!pnptlw'9,f,u,'i, h'itfJwpf[,[n,J t Z.,n,qf, 

.opb'itpf,'it, qn·li/.nul t Z.n,f[f, Jw["Jf,'it, 'J.h!pnl"Ju,9 f,wJf, UJJ'it Jft2.w-

181 

4•w J,l!l' , n p,111 h 'l q.npJn ,,I t Z, n if[ f, o [' b'i,Jll' • 1/.'"'l•iln ,,1 t Z. n Lf[j, ,I ft2.u,-

1/,UJ J.P' 
Un.wJ.,q.u, qw'itinijJ-Ju,'i, · Jn '1" LL E-'it q UJl/ut/_ u,J t 'lb!pn pJ w19,[n'l 

Jwptl'itf, t:w111f[n,JJ-1n,'it'itbpf,9, pw19 w'itf[u,fu ,t 'itpu, JbJn,JJ-1ni'itf,91 

E-'it 'it1n,flf, <:w111qn,fl1n,'itl' ,p'itnpnzn'l <:u,u111w111n,'it'it ·ti 
bffb 'lb,!pnl'Jwg,,[n'l :Jw,p,J'itf, qpu,Jf,9 :.::w'itbu,p ,p,bn.ut/_u,Jn,/J11n,­

'it£1, WU[UJ UJJ'it -G.zq.pf,111 f[w,1 t:wJwpJUJ -G.zqpf,111 f[bpU[n,[ 1/.l''i,'fnL'i,f, 

j,,p u•qlq_'P'i, u,f[,w'i, 'JJhp t 

?b!pn p•J u,91'itni'l_ ,phn.'it ,fw JnLfJ 1ni'it,[! ,[ hpu,9'i,h L" LO .,; b111n, Ju, p­

,i l'''ittf,' p [' u f[1q_,p1'itu,q w'i, J.ul' ,[b [' UJ 1/, w'itq.'it h [ n L t:w 111:qn t/J"Jn L'i, £' 1/, n liln tti 

t wnwoq.w~llllWHpJnt&: U.1'it Jwptif,'i,'i,hp£1, npn'itp ,o,J111•,f_wJ h'i, UJJ'f­

"l•fruf, ·-':w111f[ntjJ-Ju,J1p, f[n;_1,[n,J h-'it w..nwo4w,~w& tlwru}i&&br: 

U,n.wdqwf[w'it J u,p,1 f,'it ,'itbpf, 'fb!pn,pJ u,9f,u,'i, f[u,•fut/_ w,J iJ 'it ,pw­

'1 f,9, ,Pb 111l,[JUJ[ pb,n.'it,[wJnLfJJnL'it'it u111h11:J-i/JncJ t tpbn.l! ·t:'-1'{1?/nnb 

.w,[ htu,'9H[nL, jJ-h "I wf[ u,•ub9H[nL z'itnpt:f,,[, 

ll.nw1J..1qu,f[,u,'i, 11b1!pnpJw9f,w1f, J .f,,yiwqwJp[!, un,[np·wip.wp, ,,f,n1pp­

Jr'it1t pwprd,p t Z.n,f['fr Jfrlwqw J,[!,f,91 IJ-.jJ-h Z.n cqf, ,I f,2_wf[.w Jpnul 11b­

!pl,npJ u,9faw Jj, Jbun,fJJnL'it[! 1q.ttw1f,'it qUJ1f,i1Jw'i, ,J,b2_ t lu,pnitlf,9, 

UJ'"{UJ UJ.f'f J J,•2_1w qw !/!P 9 'I" L[' u 'i, z,fw J ftw "I l' iJu u,fu•1111,[n·LJ ,t I lJ. !'I 

"{ u,1111-& UJ n.nl,[ ~l 111 UJ pip h pn LJ b'i, ,q.J,w 1/r'it k "'l cpJw J f,'it UJ n.wJ.iq.w 4•w­
'11 n ,:,fJ',Jn L'it: 

ll.1'it wJ•b'itwJ.bu lw,pmtlf!, n,pf, dwJw'itwf[ JwpJfr'itl' b'itfJiwpf[­

tf_n,J ,t .1.n,f[f, o,pb'itpf,'it, qnl'fJnul t q.~•W:J:p& wnworJru~wf.n,tplJ!Ul& 
-uwfid'W.&, J,,ufr WJ'it 1uw':tJw'it[!, bf"I' ,11h1!pnpJu,9f,u,u ffW''fUJ{'nLJ t 
'fUJpJ..blfr ij_fr'itbt,n<9, w'it,{_w'itnLJ b'i, WIWJliqiw~\WibDlp:J)w& u1w:fiJ1W1&: 
z/,bp'f_f,,'itu , t;u,'i,:11f,uu,'itn,J t U[j,'it•'I JwpJf,'i,'i,,bpf, ,Jbfu,u,'itf,f[wqw'it 

1[ wp/,_n I' •t:w111:q n,ifJ.J n L'it 'i, h.pf,9 Jlrq,[!t 

/JJ.n.w,&q.w q wftin1cP1w'it u w,t;,,J,u, 'it f,9 w:,[ h Lrfa ,,1 bu i. wpn LJ'it hp,f, 'lb,"1-

..pn ul, · ;pb n.'fr.,fwunijJJnL'itf! ,[ bpu,9'fr.btni9 t; h111n, ,,h!p ",JT,1 w9f,w'it ~fa 
w'i,,t;u,J'111w'itn,J, ,Ju,pJf,flp zwpn,:;'i,.wf[n,J ;t 11w'it:11•u,,'l f[-bp,U[n,[ 11b­

!pn {' JI,[ b~ t U. f,'1 11b'"IJ!" uJ :•:i um,! b 'it, n p J UJ pti.f,'itf! finumtl t: ll.1J1 

J_UJ:pn.~Jl', "Pl! U[WJtiw'it,wt/_npniJ ,t t:n,uJu,'i, uf[,f,,q_tp.J!, qlnJl ~nLJ t 
Jin,udw& uwfidw&, f,uf[ 'lb:!pnpJut,9,f,-u,,'i,,' UJ"tWIU.mp~: ,ll.!''i, "{,f,,'i,;'1 ,,lwp­

,lj,,'it'ithf"l', ln["n'it,I! n,'i,·b'i, 'itf[u,111•btfr ,,l'i,u,19np11w1f,'it 11b!pnpJ~9f,w I,_ 

..:nun1c'i,n1Lf/Jnv'it, ,f[,nl,[nM b'it UJLW111tnp,~ dwrd}i&&,h1r: Z.nunLJ[! ,J'it,w-

9"[''1UJJ,f,'it 11lr!f,npJw9J,u,Jf, ,Jikhpf,9 ,Jli,f['i, ti <Pjup,nL'it ,I,_ f[wpJp 

hJnLfJ.hp[! u,,u,p,pbp,[,nd b'i, Uf[WU111frf[ Ju,f",lf,'it'bhpf,9 'i,pu,un,tf_,' np 
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znL'i.tb'i.t L;nunL'binifJJ:nL& ,h. LU,t1LU:&q.urft111JbnLjJJUJb uiµt:JLU'i.tfa9 ur,[hdt 

·pLUpA.p LUlfTndHpfa dLUJLU'i.tLUft LUp'fbfi fLUJ.[lLUJ"/_nLJ bfit 

t/.hn_J,,'i.t dLUuLU'iiLUftfibpu ,'i.,JnL/Jfa L;,nujLU'i., ULUufa'ii ,q,fa.u,nL/JJmbf!~ 

nhntnqpwli, 'l_q.LU[pnpb'i., 'l_LU["q.LU9bl t, t/,bpp_f,'i.tu !f,f,'1./rftLUftLU'i.t .Jf,_ 

/uLU'i.tJ,ftLUJ/r ftLUpL.np ,pmdf,'i.tHpf,9 t ,h. 'l.f"u.,zi/_nL,J ,t L; bzu, '1b!fw['­

J ,LU9'1tn'l. bJn iJP,bpf, ,,,_Mf,np•J •LU9j,w'ilbpf, h. L;n,un<'i.tnLpjLU'i., /u'it'lf,,pH­

pint/_, /J,l,nln"q./rwt,J, ,t;JnJ'i.twftLU'ii uftqpn1.&,p1'b',pf! q_LUpq.wg.,[_b[ b'i., G,,[_b­

'fn,fJ, ql[LUu.J,lr L;/,u,LUl'l_nU1nLfJJnLUHpf, (i1889 ,JJ.) ;;J,JLU'i.t t{pLU, 

1.b,znoft•Hp[! ,h_ q.LU:'l_bp[! ,Uf,/r'i.t'l- JLUpJIJ,'i.t'i.thpf,19 u,,LUppbp:,[_nL,J M, 
f,pb'i.,9 •ZLU p,dnL'i.t n L/JJ LUJp, U.J b'i.twqr,np[' n Ldf, LUl'l_i'lb,9 n ,P JLU 'i., u, LU f[ 

(orf,'i.t•LUft' -C.'i.t,zn<J,'i.tbpf, ,U1UJ{'ip-bpnt.f/JLUU) 'i.t,pLU'i.t',f! :z_LU,pdt/_nLJ-\t;nunul 

l,'i.,, SLUpphpnL,J b'i., L;nuJLU'i.t bpftnL A.Ii.' 1wd}iliwr h. mmrpnttblim~ 

lw.d,pliwr t:nu1JLU'i.t dwJLU'i.t•mfr L; b,znLftf! ZLUp d1,[_nLU :t JJ,,lJLUb9 U!­

/uLU·n'i.t:,[_n,z 'l.nLq.LU•L;bn 2_bpu,hpnt/_t b,Pb L;l,,11pLftf! zwpd,[_:nLif -t ,fun,zn­

t/_LUftnr,[_, LUU[UI LUJb•'i.tLUJba LUpLU•q.nL/JJnLb,f! ftnL'i.tb'i.tur /zm,znt/_LUftf, 

LU1t1UJb9[!LUJ:f,'i.t zb,p'U1f! , J'i.tLUSILUd° zh,f"u,hpf, LUfLU•q.nL/JJnL'i.t[! £;bu,,rrl:bu,h 

' UfLUftLUunLJ t, f,uft _U[LUU1f,'i.t ftllfLUd' zhpu,f! LUbZLUf'd t, {LUJf,'i.tLU[> 

zLUpd-JLU'i.t •L;f,,J.pn<J f!Uft•LUd' t u,/,'l~'ZLUf'dLUJf,,'i., 'fMf,1npJLU!J/rLU'i.t1 b,Pb 

'i.tnLJb fun,zn,[_LUqn<J L;l,,znLftf! L;nuf, pLUpA.p , LUpLUq.nL/JJLUJp, LUU[UI 

~h,znLfr,n11J ftLUf1LU11_LUb LUb Jppft LU&h. ZLUf'dn LUbbp! 1.b,znLftf, ZLUpclJLU'i, 

UIJU Jib.I! ,qn";_i/_nLJ ·t tnnU'pn:i.rh:!im: 

{w,lf,'i.tLUp ;;nu.p:f,9 ,u,nLpipnL.[_•hfiu,J,'i., w•'i.t91nLJJ! n,p·"z,[n<J ,t IH1-
b nt~u f, /Ji,[_ n t/_' 

np,u,•b,q' p-b ;;,b,'ln'Lft,f, 1fu,u,,ml/J.1n Lb 'ii t, 
v-'i.t' .;; ntu J LU 'i., J f,:y_f, 'i., UJ ,pturq.mi/J,J n L'i.t I!, 

d - f,' Ju n 'l nl,f w ft f, u, p w,,I LU q.f, d',[! t 

<l>npA.11 LU·ft LU'i.t 'b.LU.'i1LUtU[ LUptL;mf. L;,wu u,·liJ1J11i/_LUd' {, np LUJ''I LU'i.t9n<J l! 

mb11.f, ,t n1.H'i.tnLJ, bpp Re >2400-2600, ' 

p. lrw~mg)l~nip1nllil! h Gpw opbGJ!Glipf! 

If LU.[lnLp ( LUHLUU1LU1ftLU'i.t) L;b'lmftHpf, L;nuJLU'i.t LUf'LU'[-nLf/JnLf,[! 

JLUJ'J,'i.tLUp •L; nuJ,u'i., . dwJLU'i.tLUft bfrJJLU['fti/_n1J,I ,t UJnLu,n'i.,f, oph'i.tpf,'i.t' 

dv 
F, ='YJS-, 

dx 

F, dv 
-=P="fl-, 
S dx 

(4) 

(4w) 

npu,bq' F' -'i.t 'i.tbp.[!lf,'i.t z,f,uLU'i.t nLdf, ,t, 
S_-,[!' '21,f,,[n,z zb,pu,bpf, JLUfthpbu[!, npf, tf.,f'LU LU''l.''ln,LJ t F,. 

n~df!, 

dv ' d n !ft) --e' ,u,p,LUtq.mj1JLU''i.t ,q.pLU'ff,h'i.tu,f! ( 1u,1btzLUZLUf'• :p LU{''LUtpnLl"Jn'U 
dx · 

l[LUJ •LUpLU'q.nL/iJLU'i.t LU'i.tft1nd[! t2_bpu,f,9 zbpu,, 
ri-'i.t' 'flbppJ,'i.t 2_,,f,uLU'i.t '1/r'i.tLU,uf,ft q.npd'LU,ft/rsl! ( np[! ip'i.tnpn2_ Jb­

d'n</JJn<'i.t t u,,i/_JLUL t;b,1J:n<q/1 ,,;LUULUf')' ltp-C.LUU1 LUJb LU'i.t'lf:LU'i.t1noLU l,'i., 

-4plittuidpili -d,wb-,n,.t9pqntfJnt.G. ftLUJ ,n<,z,,zurftif JLUd°nL9f,f[inL·/'1,n~ -1 

lJLUd'rnaJ,ft•nL{J,JLU•b i_w,f,,f, uf,LUi/..nl'l! CGS uj,umbJn•1.J 'f utl · 
il_rq-1 r{, '}, J,'i.t urJJ,ft J LUd°n<gf,ft,nJJ.fl JLU'i.t ,l/11u,[_n Pl! Uf RLLU'l_b t ftLUJ 

bpur ,J;,LU['j nLpbptnp'fLUftLU'i.t JiLUu[!' uLU'i.tU1fr,U[nLLUl'l_[!t 
J!pf, ,,J,wdin<91f,ftnL{J J•n1L'i.t [! 2·0° -nLJ ,J nu, ,J hft uw'i.tu,J,;U[nLlu,q . 

(O ,i0,102,1 ui) ,t, 

l!LUd'ragf,.ftnL/JJLUb L;LUftLU'l-LU;A. .Jbd'n</JJnLb[! ( 'fl= \ ) ~nt• 

,[nd t .linun1.l'int.pJnt.G.: 
fi,P'll2 'lbU[.phpn•LJ J; LU{'U LU[' it ,,J LUd°,n L9J,ftn1.P tnL°iift LUfU1LU,;; LU JU1hL 

,JwJ-msfrftnLPJur'i.t q.npd'LUft9f, ,k fuu,nLPJ,LUb ')LU{'LU,pbpnL/iJLUIU',p1 lJ.J'l­

JUnL/JJn<'i.t'i.t LUbi/_LUbnLJ h'i.t JLU,t),m9[,ftnLfJJLUb ft,f,'i.,/,,lLUu,j,ft qinp­

aLUftf,9 ftLUJ ftf,HJLUu,/rft ULUd°nL9f,qn<PJn<'i.t' v. 

v=i: (5) 
. p 

U.1uu,b'I. p-'i.t t;b,zn1.ftf, Juu,ni./JJnL'i.t'i.t .t, 
lt,J,HJ LU u, J,ft 1,J LU J, n <9 f, ft n<L/JJLU 'i., i_ LU ,f,J, ,,J f, LU,,[11 {'·[! C G_S u J, u u, b-

J n d ud2 1\_rlC' t , J,uft J ,J,LU,[np[!' uu,npU[!l 
1,I, ,z.n<q'i.,l,p,f, ;; n u.p[! ft•UJUf/r'l.JLU{T Jun 'ln ,[_ LU f[H p n;,[_ nLU nL,J'i., LUU Pl' b-: 

Lftu .;;LU,pJLUp J; oq.u,,[_bl flJnLUJlq_hJ,J_f, L;w,[_LUuLUpn<JJ,,g, nr'i.t f,pb'i.tf,,9 

'i.thpftU1JLU9bnLJ t UJR'LU1n'i.tf, opb'i.t:pf, JUJ1.u'i.tUJi/_np 'l-b'U[/!{! 

V '!tr' p V p 
- - • - qwlf - = K . -, 

Z 81 71 Z 'YI 
(6) 
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V . 
npmb,z \ - ~[! <nuJutu wpw1q.nL/J<Jn<'ilu t, 

z 
K-u' UUlp[!f, <wuU1UJU1nLU[! (K= ~7), 

r -[! 1,_ 1-[!' ftw,Uf,f,;uwpf, zwnUJ1,{j,qu nL bpftwpnLflJnLb !! , 

P-b' ,; b ,zmftl! 2 wp,rf,J w b ,J hp_ '1-b n 'l -C.b'2n L,J I!, 

Tj-b' ,J w J-n L9P ft,n L/J J n Lb[! ( ,[j, u ~ n q_ n L/J JnLU I!), 

K 
Ub,,f,n,f,nfu J-w,,f_w,lf, ,,_b,'{1[!nL,J ~ =const=C, nwmf, ~1urbLP' 

V 

71= CPZ: (6w), 
Uiu wpmw<w1mnLJJJnLbp9 b,p/,_nuiJ t, np b/Jb Jbu.p ,qnp,} 

n c'bb1b[! b np ,J w,l ,,1 w J-n LS J,ft n </J, Jin Lb n Lb by n 'L ;; b ,zmft f, ,; b m, •UJ Uf ,u 

,J wr}in~9f,ftnL/J Jlll'U q.n p,}iwq1f,9i[!' Tj-b, -C.b,2nvlb b pf, pw ,f_wft,wb ,[wJ'i, 

mf,pnL1JJnL,J 1Ufbmp ,t ,Jbw 1<wum.UJU1nLbt L.wftw,nwftf!, b/Jb <nuiJwu 

d-wiJwbwft ftwUffouwpf, J-w1pbpf,b -C.b2nLJHpf, ll1U1ppbpnL/JJnLU[! 

;; w,u m wm•n Lb t, lll'Uf ur ;; n uiJ,w b w p w q.n 1./JJ'11Lb I! .,; w•ft w,,_w p•d ;; w•J;, -

Jwmwft,wu it UIJ'l- <b,zniLftj, ·JwJ-nrJ9f,ft1nLfJJUlb[!'t U1u ftw,Uf.f, ,[pw• t. 
<f,Jb1,f_w,J- JwJ-n<9J,ftm,JJ1wu i_w,,j,Jwb ftwUfplJ'Ul,P JbfJn'l-l!' 

lJ'br} JwJ-nL9f,ftnLfJJnLU 9nL9UJ1pbp1n,z u1f,umbiJbbpf, ,J,wJ-nL9J,­

ft,niJJ!'nLb[! ,q.bpw•11-wublf, t 1n['n:2b~ n.nmw9,f,nb ,f_f,uft,nq_f,.,Jbm['b,pfa Jf,-

1_n9n,f_t Upwb9 J;,nuJwb wpwq.nL/JJ11LU[! bnLJb'Ufbu <f,J'it,,f_wr} ,t UJt1L­
mnbfa ,Ju,J-nL9pftn1JIJ,UJib opb'it.p[, i/.J,·wt 

UJ'l- 11-h,UfpnLJ ,; bm,wq_inm,f_ blfal! u f,u mb,,J,[! m b,zw,f_,n pnuiJ bu bp-

ftnL <w,l,w,nw•bap nL,z.,zw•&J,tq. q.iw1bubpf, Jf,21,_,' npn'i.t9f,9 Hpuf,bf! 

ft,ufou/_,uJ !; ,wnwcJ,'lu,ftu,'t, fdblfi 

,IJ,p_n9n1/_ (i.ft. 56), f/.Lu,'i,'i,br'i, 

wJp,u9,f_wJ- b'i, u,J'i,"f_bu, np f.b­

'l.nLftf, p,u9wftw1m{,IJ,u'i, 'lh"I.JJnL,I 

'i,pu,'i,JJ "f_U1ur,f_b'i, f,p,upf,9 pn[npn­

,Jf,'i, u,'bftwfu, 9-l w'b'bbrf,9 ,lbfte 

(wr,m,uJJfa'be) "f_tnll1nL,I b't, !;Lbff­

rnpwJn111npf, Jf,p_n9n,f_ nrnz,u"" 

wpw'lmfil1w,lp1 l,brnw'l.nrn,f_blfiJJ 

f.b7nLft uf,urnb,lf, ,lwJ-1119f,ftnLfiJJnL~ 

"i,{! 'lfi,lw'lf'nLJ !; 'itpw "l."'f!."'~ 

Ju,'i,[!, J.. zwpdnL,I[! f.w,znp'f,f_nL,I !; 

1,wJwnw!,9(! 

ufub1,lw!,1 
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/, p ftp n P''l- q.[ wbf,u t !} w·,f, ht n,f_ q.fw'i.tf, Uf.U1 ll1,J UJ b UJ 1U ltJ n•LUUIJpU UI pw­

,q.nL/J Jn Lb[! nLrlf, wq_,,.Jwb JniJbumf,u, ftwpb[f, t <w2if.bl .t;bmwq_nm­

,f_n,z uf,umb,JJ, ,JwJ-nL9.f,ftn1t/J,J,nLb[!t lfwJ-nL9f,ft,nL/JJnLb[! .t:w2,f_nL,J M, 

;; burl,_ JUI[ J;w itw·u,w,p•n:~J.n•,f_' 

1)= M (r~ - r;) __ = I{ M, (?) 
4rth . r~ . r; Q Q 

n pmb,z' M-[! Uf U1ll11,JUJb ( nt,n p1J wb) Jn ,J bbmu t, n Pl! J;w,f_ UJ U Ulfl t 
UfU1U1,f_n,z '/.['lllb.J, 2wn.w,,f_,zf, IL b,pw ,f_pw wq'l'n'l nLrlf, w,pmU1'1if'JUl'[f,b, 

r 1 1,_ r 2-,!!' Hp.pf,b IL wpmwf!f,'i.t ,wwubbpf, 2w1nw,£f,,q'bb,pf!, h-!!' 

w·wb b b p J, ip wpidp,n L/JJn Lb,[!, Q-b' ,qiJ_UJb'b b pf, •Uf'll1 m,,J wu wbft Jn Lbw•­

jpb 'UJ[' w1q.mfJ JnLb I!, K-b' ,q.n pJ-f,1,pf, <wu,mw mnLU,[!, ,npf, ,J hp_ 1,J [!ll1-

'i., n L,J b b J'n LP w.pw·bun ~[' 1q_1n L_fq. w_wbb b pf, ·l_ w,f, u bp,f, wp•rlb[!ib bl' I! 1 

lJ wJ-ni9f, ftnL/J JnLU I! ftw pb[,f, ,t ,n pn2ht bwllL <.J,Ju•,f_ b,Lnif. ·U.;:1 n.€,!i), 

-0p bb.pf, ,f_p w, n p I! ;; bm wq_ nm ,f_ b LP/! ;; b 'l nLft nLJ q.b '1-foftf, wb ft,1 UJU 

wpwq.nc/JJnLb,[! ftw1U/nc,J ,t bpw JwJ-1tL9f,ft1nL/JJ'wb •.t;bm' 

f 
V=--

61tr71 ' 

f= 61trv11, 
,npmb,z_' f~[! ,q.b'l-,f,ftf, 2wnwt[p'l_U ,t, 

V-i.' w1bft,Jwb wpw'q.nL/JJnLU[!, 

f-[!' q.u,,,.f,~•f, 2wp:rfiJwb rfwiJUJUUJq UJnJUJ:p_w9w1J- ;2',f,JwU hLrf[!' 

f=_±_1tr3g (d1 - d2): 

3 

(8) 

U1umb,z d1 nL d2-,[! q.b''l-Pft'P I,_ <b,z1nLft,f, fumn1./JJn'LUUhpb bu, ,f,u~ 

·g-'it' w 1q_ wm wbft,,1 w'i,_ wp wq.w,9nL,J I!' 

s b,zwrpp h[nl,f_ f-f, Ul•p•rlh.p[! 8-i[''l- ;; w,f_ UJ uwp1J,wu ,lbp_, ftium UJ-

1,w'it.p. 

2 r2 

7l =-. -.- · (d1 - J2J. g: 
9 V 

L.h,znLft•f, JwJ-nu9f,ftinL/JJnLU[! ftw.Ju,f_wJ- t Jf, 2wN q.npJ-nbuh-

1' f,9' p_bpiJ wum f,-C.wbf,9, bpw . .pf,,lf, wft,wb ,p'llnLJ/Jf,9, ,J n Lhft•nL['i,bp,f, 

wun9f,1w9faw1f,9t 
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IJ.. Pui:t_f,flu qfil .t; b,,_ nLqj, .Juu}nL9j,;qnLf} 1wfl "-. flpw ,n•buw qwpw,p 

J-wt/_wl,J, ,1 J,i1"- bJfwJ- q1JJ1"{ I! wpm w·.t: w JU1 bf J; .t; b,nt/tJ•UJ L tJ "I J, PH. 
. .t; IJJlq_UJ U UJ [l'n'LJin 4.' 

(9) 

npmb'l 'Y)
1
-l, Jw,i}nLgj,qnLfJJnLl,l, t t 1,bpJwu,nf,6.wflnvJ, C It (J)-f,• 

.t:wu,nu,UJnLflflbp bl,, V 1 -fl' ,nbuwqwpwp i}wq_wl[!•· 

Pw,iJ,hqnL .t:,w4_wuwpJ1u,l,1! bflifi};wpq~nLJ b,l, 9w,i};pwJnlbqnL­

l w iJ,fl It .,f, n./!p ,1 u,,}n L9j, q n iJJJ'n Ll, n,L'ilh 9n 'l .t; brr1nLq!irb l"l! t J? n•Lp I! It 
pb.l,q_nll! ,"fw,nqwflnLJ M, 1uwftw1i[wflf,,f_ ,pw9NJnnL/JJnLfl,'ilbpf, /Jt/_J,'in 
µ wl"tl,p w.J1n1 bq1n1.,lw Jj,.l, It p w.pulpwJ u,,}n1.,9f, q l'n ,i}n LJP,tb pf! l, n•LJtfl ,11( b ,~ 

i_bl, bl,l}J w ["-qt/_""" /1 w :;_j,li;u q n11, 10 I' b flJ! J, l,: 

8w. £ ,p·bliqbu! 9irtJ9 ,t w,,[b1, np 1YV "fUl'f'''l.• l_Wun:9,f w ·,} ,.t; b .. 

'lniq,tbpf, Jwia-n,9,f,q•nLfJJnLfl[! t1u"lnfihfl9J,wi qw'fuJu,,l, Jbp_ t 1,bp­

,J UJ u U1 J,6. u,,l,f, g \ 

u 

A kT ' 
'Y/= e 

( 10) 

' np,nb,,_' A-fl .t:wu,nw,nnLfll, L U-fl' uf,u,nbJJ, "{n,nbl,9f,wl tflbpq.f,wfl, 

T-11' pw9wptl.wq p_bpJwu,nf,-&wfl[!, k-,l,' Pn[gJwl,f, .t:wu1nw1nnLl,[!t 

1.h,'lnt', Jf/iu,nb,l,f, J'UJqn·L9j,qnuPJwl, ffw"ll! (~wu,n,u,,nn,,,l, 1,bp-

J w ,u ,nf,-& wflnd), qw;fuq_w,} l nL,}t/_w J- q wJ ftw,fu JWL J ·wu.fl,J, ft,l, b pf, 

f[nfl9birmpw9J,wJJ,,g, 190.6 JJ. wpu,w,}bl t /J., /;Jl,2,nh]l,{!t IJ.l'l 

.t; wq_w u wpn,Jl, inLl,f, ,.t; b•,n'"-JW<L 1£1 hupf!• 

( , Nv) 
"'le = 'Y/o ( l + a<p) =1]0 1 + 2,5 V ' (11} 

np,nb'l' 1] c -l, ln,,},n,Jflj, Jw1i}n,9J,f[in,fl1ni,M1 ,{ C ftnfl9bl,u,pw9J,w1Jr 

,,_b\"f~nLJ, 1]
0 

- .l,•' ln1ci},fr,1_f, J ,wmni9f,,f[n/J/J\Jn,fl,[!, N-l'' .Ju,ul,f,ftHpfr 

fli/r'U! V ,}u,1,[wln"-J, cp-.l, .ffpU"fbpu,f_w,} [f,w·q_f, i}w,[wlwJJ,fj p·wdf,l,[!'" 

V 
qi=-, np,nb'l v-l,. Jwl,pw9t/_w,} f[wJ LnLi}t/_w,} fl1niflf, a-wtf.wll, {, . V . . 
f,u.Jt V -fJ LrnLi}-n,1,PJ, f!'l,fJl.t:wl,nl.f' i}wt/_twU!' 

a-l, .t:wu,nwwnLfil, ·L ,npf! qli\'flJl\&lt JwufJf,q'ilbpj, 'fb'"l:,Pn1JJ .t;u, .. 

,[Ul\uw•p t 2,5-J,: 

l.w,[U11uwpnLJJ,9 bp·ftn,,F ,{, ,np •'f/t""fb['IJ uj,uu,b,lf, Jwi}nL9J, .. 

ft,nLfJJ,;,Li,[! ,"fbUJj { q;,}w1J,1l, qwll{j, tlb•t ,l ,f,l,f, 'ffou"fbpu,[wi} !f,•wq_f,, 

~nl,9hl,mpw9J,w J/r9t 

1.WfAur/u .t;b,nwlf"lf'n,LPJ-nLl, J; 1lbpqw1w19flwnJ n'l {Jb lnu),n,1.Jil/r 

.J,w ,t}m-9j,qnLfi}Jwl, ,pw9wptl.wft UJ.f"db1f!, WJL l,pw .t:wpwpbpnLPfl''Ll,[! 

,lu,lnLp lnLi}j,!J}, Jwi}n•L9j,qn1.,P1wfl[!' 

'Y/c 
'Y),., = -, 

"'lo 
np[! q1n1l_q_nul 1t .6.wrwph1~W1q1wli uw,~~tgpqn;i.pJntli: 

f,,f,!J!"l'bu 9nLJS t ,n,[bz b1,nwn1:qf,ifl1q.bpf!, zw,n 11b"f.pbp•nLJ .t:wp­

Jlwp ,t o,q,nl[lt1 mhru,wqw.-w,r ·.Jwi}nLgj,qn•LP,.1wl, Jbi};n1,fl1n1.cflf,9' 

'Y/~bu = 'Y/,.,.- 1: 

IJ.J'f 11h"l1niJ /;Jl,z,nbJ.l,,f, .t:w1,£wuwpn,iJ1! qwplr[f, { wp1nw . .t:wJ­

.mbl ·.t:bmikJWI[ ,,l.1/tntf_' 

usrnlt'-1S nJtru. q.nsu.sn Mf(! '),J,U"lbPU UtiUSblf\,bPnMr: 
us rn Jt'-1S n i,.ru.s ti\. rru.trnJts tit.inMa-s m,\. 

--

S fl"l/t ft Lfrin1[/,np f[n l!n f, ff 'ffr u "{ bl"u u j,u ,n b Jl,bpp, o.pf,fl w•f Au-fr. 
Ag-f,, AgJ-;f,, S-J, ,It •UfiJL 9!n1bp, ·/rUJc"fb.u ;l,w,lt ul.f, liUlf'I •pwptl.p,w­

,lnlbffnL[WJj,fl It pwp.!.pUJ"fntf,JbpwJf,l, JJ,w9nLf/JnLHbpf, 2w1n flnup 

1nL,}nLJfJHp Jw~nLgj,f[nL/JJwh ,nhuwf[b,nf,g f,pbl,9 "{UJ.t:niJ hl, u>Jfl­

"lbu, f,fli_"{bu unt/_npwf[wl, f.npJwl .t;b'ln,f[Hp[!, UJJufol,lll,' hfl,fJwf,f[-

4_niJ ,hl, UJnLLnnfJf,, .t;bu,/twpwp It ffJnLwq_bJLJ, opbflpj,lit 

1.:/ WI"{ f,~Jwp ,[f, u ft n1q_J,J b u,,["b p.n'LJ PZ-J, .t; w u ,n•w ,n n•Lfl l,J,f, b Ii! ( .t; w­

t/. wuwpmJ 6 w ), f,l, l_Uf bu flw·lt .t:w,J wnw'Ir9p 'fl"''l,,l,bpn,[ t[tf,,u ft•n•q_,f,­

M 
Jb,npbpnd-. -- ·1:wpwpbpn,JIJwl, •.t;u,.u,nw,n,nLfl iJ.fo'i.b1ll! (1.t:w,[iuu•UJ• 

' Q . . ' 
p •mvJ 7) /;w•t,,.Jr,u,ui,l,n,vJ .b,l, 1n1/.J,w1. .t;b'f.nLf[/r' UJn,:u,,t,l,,f, O['b'iipf,l, 

• bl, /Jw pfr,[ b'L nL 1_w1,f, wl, P21!' lJ w I[ "''Jl, .t; w JU1,~1f, bl, ,J.f, n1:f,n:p ,q_nlJ.bp, n­

pn,l,9 Jwu,fl,J,,f[tbpl, n1Jflbl, w ,l,fnq_mf'J</r,ur,lb,n•pf,,f[ ~It (.flbl'Pfrfrl,bpf,, tl.n­

u,l(Hpj, , ffbibpf, 1ft "'Jl'fJ), -o.pj,fJwf V20s, Fe(OH)a ,It '"'Jlll,, J,fi:'-., 
U[bu liurlt ,pw1q_Jw,Pf,t/_ P"'f"¥U1Jn1bf[nLL"'J•f,.l, ,It .pw.pJ.pw"fnlJ,,Jbpw•­

Jj,li J'f,w9n,.JJ1n,l,l,bpf, L'nL,}n•LJ,/l'lib11, np.nl,i,p '-bl, Hf}wpl(.,[nd Jw­

,,),iti,9,Jr.ft,n,IJl1wil,, ,[bpJ! l,2/f"',} 011M-'Jf.'il'bp,frfl: U['wl,9 .fln,fi,:J,,uf[ ,zw•,n firr~ 
"i!'l' l,n,i}n,LJJJ'flbpf! (0,01 %) ,p.flnpnz bl, f,,pbl,9 !f'"'P'al' Jwi}n1L9j,f[,'n1.­

P1,w1,lp It l,pwfln,[, np 9w·,}l' -&,li21n~Jl,bpf, Jfo'twqwJpnLJ "AflzJdil, 

pwp,l.,pw9.Jwl, .t:bm,lr.wfl1nt/. J,ur,,}n,9.f,q•ntpJnLl,l, [!l,l[flnvJ ,t (flq. 57), 

/ 
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f, uiwp'[!hpnL/JJnL'i.i 'i.inpJw1 t;h'lmft'i.ib:pf,, UJJU u,f,uuibiJl'i.ihP[!, np,n'i.ip· 

z.h'i.i hLfJ-wpft.qnul UjlnLuin'i.if, u. ffJnLwqhJJ.fr oph'i.i".p'i.ibpf,'i.i, ftni.,/_n-uf h~ 

wfim.f'W!1-d•W~llJ!J1~¼ u~umhufibr: 
t,2,4. wJ- uf,u uihJLb pf, w'i.inJ,w,l ,{_ w,p.pf, "I w·uibUlnJ! fipw'i.i9 JUI u-

'i.i f,fr'i.ibpf, .Jh_1u. w•nw2.w9·n'l_ ft•wUfhp'i.i h'i.i, npnfi9 2'i.inpt;J,,{_ u,J,uuib­

JnLJ qnJw'i.in-LJ b'i.i umrm¼mn1.rw3pf. tih·Jh'i.iui'i.ihp, wu1n•9f,ww'i.ihp: 

[} u, pnLftui nLpwsi/. wJ- uf,u u, h J'i.ibpf, J w.t,nL9.J, ftn L/J JnL'i.i[! zw ui w'i.i-

II 

"' Q.. 
2, 

II 

'l""' ..,'i,,J..,'bn,J b'i, umpm.q-· 

_mmp1111p6 tfwo:\m.gpqmp3n1.6 
b. 'iizu,'iiw'1111 J 71 .. ~r' fJ.'i,nJwl-

J wJ-m!Jfrft uf11,,,.bJ'iibt'"' J, wp­

u,w,ef,'ii {.'i,z,lu,'i, pwpar.,.,9Jw'b· 

'lb"l,1!"'-J, J wJ-n,9f, qm {,J J"'-'i,l!. 
f.wuwu,u111L'ii t_/r J'i,n,J J,'ii1_-

"l/:,u 'iinrJ"'L f.b,lnd1'iihpnuf' 

P ('i.ft • .'57, I), UIJl wrw'l 
04. 5'7. l,h,,_n,H, Jwc}nt9f,4n,fJJw!, 4w- { 
f,mw[' 4w"IPlJW('j, c)wJ,phpntJ h,,_wc) ftbr"i"'L f,{llnuf I; 'iift. 
i.Lzn,J,!,bpj, tnwpphpn,flin,L,f,9' I-Lin,- 57, II), ll,[b1/r JI,,) -6.'i,zn,J-
u,n!,,w!, J.wttn•io.J,4n,f/JwL 4npwlff,tt. II- '1,brfr JfrP."''l"'JJ!"' J, hpp u,luzf,· 
w!,nJwi Jwttn,9f,•4n<JiliwL 4npwlff,t}. 1- I; n,'i,b'i,n,J f.nuntl f.b'ln,ftf, 
,fw,c)"'9/nftn<Jili•w·!,, u,!,n,Jw,f,wJJ, ,u,f,- 'i,hp,ef,'i, IIU1ft1L%tnnr pw'bbpf, Lrfr,f 
pnt!ll, Z-4h'l:t} iwJfr,Lwp,nt/JJw!, 111.f,- b 

nw.f nwJm J, {.'i,z_J w'b f. ,nwqur 
pn,Jf/, 3 I,. 5-inn,,ppn'./_·hLu,n,fliwL 111{,- 'IF 'IF 

pntJf/, 4-uirrunn!,f, oph!,'/!f,1, H ,flwp4- w,fhtw9nL1l[! "'Jll, 11 l.fr "''l'fn,,/' 

,[_n,,_ 111J,pnqfl, JwJ-n,9f,~n,p1w'i, ,[rw I,_ 'i,u, w'h-

ftw.fu t rpw,rr1'i.inLJ -t.'i.i,z,nd f,91 ll.J111 -t.'i.i2n,ul'i.i hp f, U1Ulft uf, UUI hJ I! h'i.i­

/Jwpft,{_ nLJ t ffJnLU1l£hJLJ, oph'i.i.pf,'i.i ('i.i,ft. 57, II ftnpf, t;npj,qn'i.iwftw'is· 

JwpqJ!)• t'l w,{_h1,f, ,[!Ul["d[' -f.,'i.iznul'i.ibpf, "fb-u.r,.pnul lu,J,f,'i.iwp zwp,Jn,­

J,[! ,f, nfu,{Jm,J t ui n Lp,p1n LL b'i.i u,,f,, .u. J,w,.t n,9 f,ft,n L/J in,,'i.i'i.i u ftunLJ t UJ\b b•u · 

lJ u,,pntft u, nLpUI Jf,'i.i Jw.tn•L9f,ftnL{11n,'i.i 9nu9•wphpn'l_ uf,iuu, b,J'iibp,_l,­

J nu, Ufbui.p t t;w21J, wn'i.ib'[ UIJ'i.i t;wL•q,wJw'i.i.pp, np 'i.i ,pw·'i.il! ft ,w­

Ufh,JUI[' .,[J,uft1n1qf,,lbu,1[1h['n,J ,{_hpwpuiwwhi,J, Ul[''f.fnLLp'i.ibp z.M.r 

uitutifru: Swpphp U1[1•U11fiLU•'ft}bpf, ft•LUiUffrlJ'wp'i.ibpnq t;,nuh1J,u 9nL9w­

ph.pn,J b'i.i UIUlpf'hp JwJ-mL9J,,ftn>1cPJn,'i.i, U.n"l/ru/r ufauuibJ'i.ibpfa t;,UI­

Jwp ,p'i.inpn2'i.i UJJ'i.i t, np 'i.i.pw'i.i9 2wp•JJw'i.i Jh·2. 'l'i.ib[nL t;wJwp w1'i.i­

t;pU11Jb2ui ,t Jpfifa,J,wi Jfa nLJ, np[! ft•n;_qn,J t mh'lw2wrd~ uUlllidw­
fawJt~G tw.rmd: 'l-w 'i.i2w'i.iwftn,J t, np UIJl'PUf/ruf, 1ufau•uihJ'i.ibp[! frwpnq 

h'i.i 11if,Jw~Ul:l npn2 lwpJw'i.i u. tt;nub,u 

[} u,pn,ft Uln'JP'Ul'fn 1w9,J w'i.i hr1u.n,1.fJ'i.i hp[! ;_w1,f,w1qw'i.i,9 Ul'Ul{"UJ'J--

4. w,} u. .p'i.i,n pn12 h'i.i ,J /r UI Jip111 'l2. zw•f":P ft n1n /r 'I uJ,u u,,bJ'i, hp f,' u n W'Uf h'i.i­

qf,,w.'i.i hp/r, tJ,nt.,luJ,w'i.ibrr/r, .Jh'l b.pfa, pw,f"d.pwJ n1hftn'LJL LUJ'/r'i.i u. ;pwp•d­

PUIUf n1faJ h pw J/r'i.i Jfaw9n,JJ JnL'i.i'i.i hp,f, 1n,J-n,L1/J1'i.i b pp t;w,J Ul['I u("UJ'i.i,11 

P,4.J,'i.i h'i.i ,UfUIUl'frw'i.imJ ftwqwJ/r'i.i unwUfh'i.iiqf,w'i.ibp[!, J{_Ul'i.iur,qw'i.i JfU­

J-n ,ft 'i.i b p, 9 b,l h·'i.i ui'i.ib.p I!, .o-f.w,rw, h pf!, 'i.ibp ft hp.[!, ft w,n ,;_n ,Jrf,, Jb LUI u, J,­

'i.i f, L'n,J-n<LJifJ'i.ibp[! U. wu'i.i, np1n'i.ip ft•Ul{'U.n,f" uih'[_ n,'i.ih'i.i Jn'l_n,[p,,.wft•wu 

ui'i.i UI bu n,[J JUl'i.i qiw'i.iw•qw,'i.i ,p1'i.i Ul''fU/4. UJ\nub pn,J I 

Uuipn,ftuin,pw1'1nJU19·nLJ[!. t;b•2Ul'ntifJ1w·J,p U1nU1'£U1'i.i·n,J t w'i.if,q,n-­

'IJ,wJ bm.p,faft J.1/,. n,&,b9n,,,_ Jw u'i.i fa,fti&bpfa Jfa,tu, b pft,wpw9,{_ wJ- Jwu­

L f, ft 'i.ibpf, .tw JP hp n ,J u. ft n'l_ b p•n uJ, n f'UI h,,_ u n'[q w•u, /Jw'lw'ii/J'i.ib p [! 

UI J h'i.iwipw I'~ ft ,'i.i b'i.i u., I! u UI 'l-br J Ul''ffrilf,' t; h·2·ui ;t; h•nw'i.i n,,J h'i.i hp ft 11t 

f,p w,p J .f,w911'l_ J wuufa,ft•'i.i bpfr 2,f,,J Wl'i.i UI b,,_ hp fa91 1.b UI\U.LUlpUI p, UI Jiff 

Jw,ubpn,J Jfa12.J1nthftnL[U1Jp'i.i t;,wpwft9•wftw'i.i n,Jhp[! 'fUln'ii~,JbJ, 

w,{_bt,J, .f!/1:;_ .pn'l_tupft,q_'w1J-, L.h'i.i9 LUJl'I uib'lhpn•i/. L np Jwu,'i.if,fruhp[! 

qw'i.i'fbpqwwLUJUl'i.i Jnthftn'LLUIJJ,'i.i n,Jhpfa Ull£'fb9nLf1Ju,'i.i uiwft ftl!"l­

lnL,J b'i.i ppwp, wnwiw9'i.ih'lni/. uiw,pwttwftw'i.i t;,nJ- uuipn,Lftuin,pw­

'i.ibpt lfwu'i.ifaft'i.ihpf, Jrw,J fllf,lf J111:ihftn,t'i.ibpf, J'i.iw,gw.t Jwuhpnur 

uni,if:wur f},w,,,_w'i.i.[J''i.ihpp UfU1,;UfUJ''i.ii1,nvJ h•'i.i1 

lJ uip n ,ft u, n ,p w19 ,{_:w J- 1u J, u u, b J'i.i b p /r u u, p n ,ft u,,n LP w-J b,fu UI 'i, J, ft UI -

ftw'i.i t;wuiftn,/J1n,Hhpp ,f,n,f,n/u,{_n,J b'i.i tthftmpot/rui'i.ibp/r u. Jwftb­

f' bun pH wftu, /r•q U 1n,/Jhpf, wq b•lw91n,J,p91 'l-w t;f, wpwq npn,{1 J>nLU I; 

uiwi,fau uuiw&wl wnw2.w'fpifwJ- uih1fu,'i.irnln•'l-fr-wft•w'i.i UfLUt;w,'i.J2.'i.ihpfa'i.i· 

pw,fwpwpn'l_ ufauuihJ'i.ihpt 

lf.J'I Uf.pn9bu'i.ib.pf, ,tn,/JJ'n,'i.ip t;,wuftw.'i.iwtn,, fa'i.ilUfhu '1w•lt. Lr­
pw'i.i9 uibfu'i.in11n''l-faw1/r J izw,ftJw'i.i nL qbpw1t;uft•n'l_1n,f11w'i.i t;wJwp w'i.i-

t;'J'U1'Jh2ui t wJh'i.i-J,9 llJinUI'£ n,'i.ib1fiw1 'lfauUfhp1u<.i[wJ- ufa,uuihif'i.ibp,f,-

u "'II' r,1,ft,,. n.,,r w-J bijuw'i.i J,:q·w ft w'i.i t; wui,ft nuPJ,n ,&.& hr f, .pw'i.iw ft w qw& 
p'i.JnLf}tuq.p{'[!I , 

fJ.bni1n ·,,_J,wJnL1l' ,,,.b!f,np,J•w19,faw'iibp/r ,p'i.iin,fJwq.pJw'i.i t;wJwp ['UIJ­

'i.inp•b'is ,01q.mwq,np.J,{_1n,,J b:'i.i wm!f,.Jr.ftt'i.ihp, n'[',ri'i.i.p Uf'w,uift,bpnLJ Mr 

wpwq.nt.fJJw,'i.J :qpw''lfrb'i.imf, •u. uib,,_w,2wpJJ, lwpJw'i.i J.J,1u. h,,_wJ- ftw­

"11!' 

lJ. J'PU/P u f, ftn php f! ft n ;_q,n,J b'i.i ,nb.n l n q.J, UI ftw'i.i ft ,wJ t; nuJ w'i.i ft111-

pbp1 U,pw'i.i9 t;pJ'i.iwftw'i.i JJu.hp[! uipifJwJ- h'i.i &ft·. 57-nuf, 

I ftnpp p'i.in,/J.wq.pn,J :t UJ'nLU1n1'i.ifa, ,f,'i.i]JUfbu fiwu. f/Jn,w•qhJ~/r 

opb'i.ip'i.ihpf,'i.i b'i.i/Jw.pft·,[_n'l JwpJ'i.if, -tf.wp./J[!t 
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zifJ'ln:uJ/f:n lJIJ,w& wpw·q.n ,fl1n,& q.n n {'''1-/t& w mflhpn ul um w9,f_n ,J 
h& uftl'l:P&wft·bmni/. ,wf191flnq ,nul!fr·11Jflbpt lfw,)-n,9J,ftn,fJJnL&[! t;wJb­

;,/UlimUJqiui'& t nur.J,'lfr flbi,pJw'b wLftJw& dg-f,;&' '11-:-ctgat 
U.p~U(f,uf, uf,u•mbJH{',[! 1t;n•un,J bfl udbfiw1q,n',/!',JT u,,wf1qbfl9f,wl 

n~JJ, wl'l''I-h'll'n,f1.1wfl mwl[t Sbqw2wl"dfr ,wpwq.n~fl1w•fl l'l-{'"''I-J,bflm'[! 

1Jp,w~9 ,J,n,u, ~""',J,li,Jw1mw,ftui'L t ,qnl['i}.u,,'1-l'w,} L"'i[''J"'~[!t 

II ft•np[! p,fl,m/J'Wl'l-['nLJ t uuwump~ JwpJfijr t[wp,p[!, ,bw '1-b­

lpnpJw9Jrw,& (.t;nub[f!) u,ftu1,f_n,LJ it l"'f'n>LJ[! J.J, n{'nz uw•t;Jw&J, · t;wu-

!i! 
J.y 

dz: 
dz 

1 

1 1 
i 

__ p ---P 

·;; r dv 
«'Z. 

1 
~.jjj, 

' 
-P Ps P,1 -P 

'li bl n ,9 ,: h m,nt ll,J,b J J,& J,.J "'l l"'l''n ,J,[!, .npf, 'm w ft \Uf'l"' um j,q J wpJ f,& i' 

.JJJru,n,J t ,:nubl, w&,f_w,&nuf b'ii mhIJJW~Ulrdp ,uwJitfw.filWJpl'i tW­

~nuI ("€ 
8
)1 t/,bp1_f,,flu ,:,w,IbJwmwft·wf-1 t P

O 
.-&.frzJw&[!' Jbq ud2 ,Jw-

l[bphu,J, ,[pwt '1-l'w&J,9 ,,f,n~l' -&..fl2ndflhpj, mwft uf,umbJ[! Uf""~Uf'W-
1n,il t if,p .~hf! 1/i_ zJ, ,:nun,.Jt f!um lfw.p,u,[blfr' Jw['ilf,&,[! ,~.wJwp-

' . 
,[_n,J :t ,Uf~wumf,ft, b/Jb &pw J.ik[! uqiuif:nuJ t w&[!L•fJ-,:W'ut ,,f,.n'f,.1,f_bl 

.Jj,wJ>fl Jj, ,npnzwftJ, t•wpn,Jf,9 t;bmn, npf! qbpwft,zron,J )t npnz uw,:_ 

Jw,fl•f,'91 P 
0
-j,9 w,f_blJr Jb1,} i.&1zn,Jflhpj, mwft ~j,umbJ[! ,:nund t 

.np,U(b!u fl1,n,m,nf.11w& t;bqn1,ftt Sb,11Jw2wpdj,, uwt;Jw&w1J,fl ·lwl'ndj,9 

m,f_b,L1/r .,f,n,pp l"'l'"'LJflhpf, JJ,.rwq,w,NlnuJ UftW,umf,q Jwl'J&f, fJ-b­

!f,npJ w9f,wfl fJ-Wf"J.btJ, t, J,.uq flpw&J,9 ,p.w.pJ.l'f!' J.flw9n l''I-"' 1J,&t 
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FJ,&t;w,Jl! U(~wumf,ft JwpJj,fl,Hpf, t;wJwp ut1,f_bl t t;butb.JWf 

,;,w ,f_ w1u w [' n.,J I!' 

dv 
P- 0=YJ*-, 

dx (12} 

npmbq 8-fl mbqwzwpdf, uwt;Jwflw1f,fi l"'l'n,Jfi t, npfl wfi,:pwdb'lm 

t u j, u ut b Jj, fl hpJ!<f,L ft w1nn LO t[w ,}.p,[! ( u u, pn,ft:m ni,p•w&) .pw J,/!'W Jht•nL 

{wJwpt f,fl1_U[bu mbufln,J bfl.p, WJfi fJ-bU(.pn,J, b(1p 8=0-J,, WJ­

uj,fi.pfi' umpn,ftmn,pw9Jwfi pw9wftw1n,fl1w,b fJ-bU(.pn,J, FJ,flt;wJJ, 

~w,f_w.uwpniLU[! ,f,nijuwpft,f_mJ t UJ,nurr.nbj, t;w,f_wuwpJwbt U.iu 'I-b'U(­

pn,J 1uf,umb,J[! f[np9bnul t f,p •UfilWU'utj,f[n.,/JJnL'ii,[!t 

'Y]*-'ii qnl.4.n,J t UfLWumf,,ft qwJ pf,'tit;wJ1w'ii Jw,}n,9f,qnL/JJnLflt 

9-pwqw'iitn,/J:Jw'ii J b2_ ,:,w-C.w,fu Ufl'Wum,f,q J wpJf,fl[! ftn1n,J b'ii 

f!J,'tit;wJJ, Jwp,JJ,'ii: lf. ffJ. t/.nlw['ni/h!! qwpqw9pbl ,t "'J'I-. Jwf!.JiJif, 

fJ-b!f,np,Jw9J,w1J, mbun,JJ1n,'ii[! ·.Ii. wi'ii ftj,pw,nbl zwm oipibfJ·mHl'fo 

&ftwmJw,Jp, "'J'I- Uf•WUllbWnn,f_ tl w•,f_blf, -&.f,zm ,t WJ'fJ- JwpJf,'iil'b 

wfl,f_w•flht f!J,'fi.~wJ-•t/.•n[Wpni[,J,w JwpJj,'iit fl.ptU(bu UfLWUutJ,IJ J•wpJ­

'iij, opf,,flwq qwpblj, t pbpbl ftw,f_bpf,, 9bJb'iim'iib,pj,, Jf,'iibpwl 'iibp­

f[bpf, u1nLU1U(bfl1'lf,w'iibp[!, j,,'iii)JU(bu 'iiw1/i. Fe(OH)3-,J, ,Ii. Al(OH)3-J, 
J w,}n ,ft·H.p[!t 

ll-bnln11-J,wf[wfl q•np1bp,f,9 III-[! 9mJ9 t mw,Lfa,u wifl 'I-b!f,1npJw-

9j,wflbp[!, npn'ii.p wnwt.w'iin,,J bfl 1n,pw.pwfl,un,p l"'f'nLJj,,91 Uw­

qwJ'ii ,f,n.pp L"'l'mJ'iibpj, mf,,["nLJfJn,J Jj,'ii.1_/i. Pd 1t;1nunul[! iJr bfl­

/J'wpft,f_nd UJntutn•&f, opb'ii.pJ,'iu 

UnUff,uj, ,uf,umbJ,'iibpf, op,f,,flwq lfiwl"n'l b'ii J.w,nwJb'l JbfJ:Ji!L-

9bunqn1'l/t Ii. db1wmf,'iij, ln,,}n,1f'iibp[! 2.l'n,J ( ubfliwftwJj,'iiJ,s ipwp.![1 

fhp,Jw um j,,'&.,wfl'iibpnd), 1npnz ,tJ,n,L,uJ,w'iibp .Ii. "'J'l'flt U1umbq ,:.n,} 

umpn,,ftmn,p,wJJiu 9w'ii9 ;Jr ,qnjw'iin,J, qbpwftz1nn,J b,'iJ iunwu.!,f,'b 

/Jblw,J.li. ,Jnlhft·n1q'iibp[!, npn'ii9 Jj, Jwu,[! j,pwp t;bu, ,JJ,wsw,)- b& 

,f_wflfJ-bp,f_wWLUJLUf-i n,dbpn,f_, wnwtwoflhln,f_ u~pn,ftmn,pWJ,f,fl t­

lbilbflm&bp' W'un9.f,wm'iibpt ~wl'J,wfl ,pwp.!pw9.Jw,'ii· t;bu, .pwfl'I-t/;nul 

b'ir JwftpnJn[hqn,l'iibpf, ftwJ Jwu'ii,J,1fr,f11bpj, JJ,,th b'l.w,} ft,wUfbl'l!• 

/Jhlw,.!ili. Jn'lbft,n4.,flb[1'ii n''lf/Jt[n,J bfl Ii. ftn'l1J'ii,npnz,f_bl,n,f_ ,:.muw'ii­

.pp [!'ii/J:w9[!f,1'ii, npn2 1_w,f,n:,f_ ,f,'fb9f1n,J b'ir ,:,~u,wfl.p.J, 'I-faJw'I-l'nL­

/JJ'ntfl[!t f;.J,n'i_,uf,w'iibpn,il 1."'l'·Jw'ii ,f,in1,f,;fun4/Jn,'iif,,9 ,f,n,,f,n,j,,,f_n.uf 

I; .'ti,wli. ftwPh'iihpf, .!!k[!, fJ-Wnfrn,,J tLJ,iU(uw.!,li., npj, ~};,n,/i_w,'ii.pn•,f_ ''fP- ' 
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JwrurnL/J-JnLU[! t:: nuwupf, uqwurJwJ,p UnLJUU[bu f,2unLJ t, III urf,·uiJ, 

-'fnpf, wunJwi urbupf,9 bph.nLJ t, np uri/_JWL uf,uurbJubpf, JwrtnL­

.9,f,l[1nLpJ,nLU[! qwfuJwu Jbp_ t fUl['nLJf,9' ri=F(P )t 
U.1u"IJ,uf, uf,iUur'bJu•b['f, JwtlnL9f,qmf/JnLU[! q·n·ti/_nd ,t w,&.mfwt 

~wbn.tgp.~ntp-JQt&.: 
fl-bninq.f,wqwu qn[Tbp,f, IV urfr,U[•U wi/_bi,f, ,P.Ulf"l- ,t: U.JU ,qwpbif, 

J; pwd-wuhi bphp Jwu,f,t p 
5 

£Ul'if"J,wu ,ur.w1q ,;,nU{! ;_qw, uf,uurbJ[! 

UflUl'UUTf,q :t: PS -Pd-f, Jf,1:"- t:: b'l'n•Lq[! t::nunLJ t wun,Jwi q•bpU[ni/_, 

_i_b&pwpqilb[ni/_ 'u1nLurnuf, o,pbUi.pf,Ut Pd -J,9 :pwpd,p -&iuznoJLbpf, ,urwq 

uJ,umbJl! '7-Ull1LUinLJ t UJnLurn•u1w•Ut Ps '- Pct JbbnL/J-JnLUUbpp, t::wz­

,[w,,} Jwqbpb,u,J, ,Jbq JJ,w:i/_npf, qpw, qn•t.i/_nLJ bu mhq_wzwirdp. uwfi-­

Jw&.wJp.&. plllrnuf,&.hr ,h. uzwuwqif!nd bu 0 s b. 0d~n,f_, pw19 '1,{'U/Ug 

QIU/,('iphp,nL/J-Jn•LU[! !f,,J,qj,qwqwu J,Jwuur.n·i/_ UIJU t, n/T 0 s·l! uf,u 111 b­

_JJ, urbrzw zw.pd-f, uwt::J ,wuw1J,u u,urwwf,q lwpnul u t, np[! t::wJw­

<lfwurwu,JuwunLJ t 1nL('Ul[!WU11_JnLp t::nu{!f, uqq_ipf,u, fr.uq 0s-i, uf,u­

urbJ.J, urbrz wz•w,p,d-f, '1-fau wJJ,I[ ,u wt::J UJUU/ Jf,U [WpnLJ [! ,b. ,,; w-J WU[UI­

U,IU/U\fuwuniLJ ,t U•npJwl/.. UJ,nLurnUJUIU t;nupf, u~11..1Pftut p d-u WJU t::w­

if_buw,l i:uz.nLJu t, n,p·u wu .t:,pw,d-bzur t ,;,nun'l ,<b111nLqnLJ uur,nnLq­

.mnLpwubp[! [!UIJ[!UIJb[nL t:: wJwpt ({Jlwuurf,q ,Jwp,Jf,uubpf, Jnur Ps-L! '­

Pct-ii t::w,J[!'UqUn'LJ but Sbrzwzw,pd-f, 1wpn1,J,uhpp t:: wJWIUfUIUTU/iJ :. 

.fuwuw,pwp t::wi/_wuwp bu' 

(13) 

(14) 

U.1u-U[f, ,u,ni/_, 0s~f! pu,npnz n,,J t WJU ,[_Ulf'nLJ[! , npL wu•1=,pw-d-bzw 

J; uurpml[ur,nL('WJ/r uwfuuwi[wu [!LUJ[!Ul•JnLU wnwp_w9uht-n·L t:wJwp, 

np,U[b,u,qj, uq,uf, t::nup.pt e d JhrtnL/J-JnLU.[! Ul•JU ['Ul['n•LUU (, npu LUU­

t:.pwd-b•zur t t::n·unrz t::brz,nLqnLJ uurpnLqUML(ILUU·bp[! ,[lUIJ,[lUIJblnL I,_ Jn­

.lbq•nL1ubp[! q•wJ J w uu f,l[ub [',[! t:n u UIU[!f, n u1:,rznL/JJUIU u frwurJ LU Jp 

l(•n 'L Ju npn•z bl n•L ,; UI J.wp t 

U..i,u i/_bp~J,,u ,u,,fr,U[f, qnp,w1q,},bpp ,u,w11fru bu, •UIJUU(bu qnl'_i/_wrt, 

,(( "{1u,Lt11n'"ll w1u•urJ,,1[1» (" b,rzrt-,Uf,LUIUUT!plq) J wp·J1f,luu,hp[!'t ,., brzrt-U[l UI uur:f, ft 
JwpJf,uubpf, JwrtnL9f,qnL/J-JnLfi[! qw1fu ,i/_w,,) t ni_ Jf,wJU -G.&.znulubpf, 

.mLU{"pb11n1,flj,nLUJ,9 qLUJ ph•nf, Jbd-nL/J-J'nLu,f,9, WJ{h uw[P,pf, i_w,f,ub-

H>i-

rf,91: u.Jl'll"f.fauf, uf,,uurhJubp.f, Jw,}n'Sfrfrr,LpJnLU[! l[w!/u,f:w,} t f,ui_­

"I bu •11-fru,Uf hp u,i/_ w,} !p,UJ1qj, u JnLPf, ,pun LJ/J/r 9, w JU',u/ bu 1;1/.. ,q,n pJ.j, 

Uf WJJ wuuhpf,91 

u fr u u, b J J, nb n L nqj,wl[wu 4],rG. wft,p ,; bz urnLPJUI J'i' ,j,mj,.n:Ju i/_n,uJ' 

{ ibpµwuurf,,i:LUuf,9, ·'1-P·U\UfDJT,U,[LUd- !fnu,'l:f, l[,nu9huurpw!J'p•U1Jp'!J h 

qLUuw1q_LUU UJn•tPb,pf, w,,f_btw9n,L1Jf,9t 

flo.r,ir,u.trnlttin ftlU.Sft\i btl. flu.r,iru.111 nu•u-bru.sM, 
lTl>U.Bnft(<)-S nM,'1brt• lnfttrnfts (<)-tbrl> 

rru. tr n JtB t>tt n " ,a, s n M, l! 

flwp!pwJnibqnl.J.LUJj,U ,h_ .pwp,d.pUlfU[nlJ,JbpwJJr'ir Jf,w9n,P1nL'ir­

ubpf, IJ. n•Lrt.nLJ:Pubp.p ,punl"nz b'i, f,11bu9 ['LUf"dl' .JLU•d°nL9f,l[,u.P1-1p, 

b11LUU9 , ,nu)nLJPubpn•LJ .u,n,[.n['W!pUI[' ,,,f,uri/_nLJ! ,t ,uurpnLf(-urnLpLU:9nu! 

( ':"un9,j,wurubpf, Ul,ILLU!_LU9nLJ ), np:J, ,; bur•h.LUU.p.n1i/_ -G,uz,lwu pLU,pd~ 

['w9J,w,u t::hur Ln•LrtnLJ/J/r J-LUd-nL9J,qnuJJJnL'iru [!'ir.qunLJ! t: 
. (fJ,n,.f,ilbp·ubpf, unu11 lnLOlnL1fJubpp, npnu9nd '"ln1f,Jbpjr qnfr-

9bu,urpw9f,w1u ;jf, ,qbpwlf:w:u,9moJ 1 q/100 tft-t/rs, lnLrti/_wrt u1-n#fr 

J nfbqni,l'ubl'l! q.npd-uw qwund p['LU{" ,[pLU L b'i, ,j,nJu~q_'1rtLJ, ,nwurf, 

2,.,ur ,f,n-P-r !; ,.,',,ng,;wurilbrJr ,un.w- .,, 
t.t. 

1_w9J wil r..w,J_wil111~u,i,nLfJ JnLilf!l -C-

l],.,~,.,!~ . f'.,u,Jnq,f_/,[''L f'.,,u,/wp, "f' 

L"•~nLJfi/nLJ frrn.e "inlf,,!lrr~ Jn­

LbqnLtilbrl! fir,l, r'1!! ,lb~nLUUl!J,f_wd-
. \ 

Ir~, u .,"'94_,,,~ 111,f_1wL'i,brf ,.,,, ... 

db.eilbrl! t.euurp,.,-,_nlnul bi, Jf,il-

1.'- w~uwr..J,.,i, ilnurw9m.Je1 

() 1lnf19bil111rw9f,w1f, ,lluhu9J,.,~ 

/:,1,,n ,frnfu,f_nL,/ !; "lnlftJhrfr LnL-
4,,,_,P/r f•ilt"llru r..wrw,zhrwl(wil ut,. 59 , Plq11/_w6 Jur61rLgf,l(rnJ11wL ,. 

"nfrghL•ur,pwgJ,w1J, l(wju,lwL lfflUTJfrJI' 
('1/<•r), "'lil-,_hu !;l url.uw~wr"'r 

( 'Yj.1,.) J w,)n L9,J, ft ,n LP J'n"LUJ!I .s bu LU fr.w p.urp J wd-n L,SJ, ftn~p,.wu LU JI, 

1 fl..hwl JwpJJ,Lf,hpf, Ji,iJ,,wLJ,l(111"111'L 

•r•fr11 ~u,J,'4_111•6 ll,L UUlflll/r lwq,.ul,pj,g I, 

,t,,.J hi, ~f.11_111.1'!--mf.m 1n,9J,zLhp1 

13-!370 

<,,,,,,,.~n,P11nLL6pJ, ,,.,,L en•gfrlf,1,pf!, 

<lrur.w'l"'"'"-n'L L1n,.P[, 6w,f_wtfrs, ~•l• · 
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UJp.dh.p[!, •f1p,'ii J!•'iiift'ii1n,J t 1nufnLJ./Jf, ftn'ii91bbmpw9fr,UJN' Jf,w,,f_npfr 

t/.J,•UJ, UJJ.1,f_UJ'iinL~ bu phlrilJw.~ dwbn1.9}iqnq>Jntli' 712•· 
Php•,f_u.rJ ,J•UJd-nt9J,ft,ntfJ,JnLb[! J hiJ JUJuUJJ,p t,_UJju,f_UJJ •t "f"LP ­

rlbpf, inthnLJ;/Jf, ftn'ii9b'iimpUJ9f,UJJf,9, /,_ UJJ'l- ftUJ'U['ii UJ['UlUJ '>UJJmqnuf 

t nurJ,11.. q.J,n,f_ ('iiq,. 59)1 U.1'ii ft'UJ'l'blJ, ,t ,UJpmUJ1:UJJmht ,t;bm,!,_JUJL 
~UJ,f_UJuUJpJUJ•J.p' . 

~=bl +ac: 
C 

( 15} 

U.1umh11.. /rJ}-'ii, op4f,'iiUJmf, ,f_pUJ ftmp,f_UJJ 1:UJm,f_UJh[! , 1:UJJUJ ­
"{ UJ U1 UJ'U fu UJ 'iJ n1LJ t \ 

[ "tJ] = lim 71-c'" • 
C ➔ O 

lf,UJ,h.ni9,f,ftni,f/JUJ'ii UJJU UJpdh.p'ii UJ'ii.,[UJ'iini,J b'ii p&mp-wqirwJiwf, 
(piwjI'!Wlqmih::r }ium}i,q) tlW~n/tg}iqn.tp-JDitli: 

a-.'ii '>UJumUJm,nt'ii JliJn ,;f1JnL'ii it 1/,_ ,t; UJ,,[UJuUJ{' ,t nt11:rzJ, fJb/!'nL­

fJJ'UJ'ii UJ•'iiftJUJ'ii mUJ'ii1q.b'ii.uj,'ii 1 

· f,,fi i_U[,hu m bi,Ar,ttd b'ii.p , /rJ} -''ii ,J/i.Jn,t.jJ,J,r,L'ii J;, n,pp iftUJf/u,,[wJ ;J 
l nLh.n-tJ'fJj, ft n'ii'9 b'ii U1'{' ur9 f, UJ JPS t 

· lf UJl',ft'l! , lt n v'iil! /,_ roUJ n m[f,'ii1ft•f! mt/. bl h'ii Uf "LPJ b pf, J nl'bft n L[UJ-

J.p'ii ftJzn,f, nL ' 'iipur 1_nthn,LJ/J'f, ,p'iint/JUJ•q.pUJt,_1UJ'ii ,,JUJ1bnt9J,ftntfJJUJ'ii 
J f,2_1/,_ !p n L'iJ ft.•9 f, n•fi UJ1 ft•UJ'"{[! • 

(16) 

UJJumh11.. K-'ii '>LUumUJu:ni'ii JbJntPJnL'ii ,{ mt/.JLUL "f'"lj,Jbfl'-L",:.Jf,i_ 

uj,umbJf, '>UJJUJp, 
, 

a-'ii' '>UJUU1LUU1nL'ii[!, "Pl! p'iinpnzniJ t JUJftpnJnlhftnLLP '6.ftnL-

&nt/JJUJ'ii i_UJ,f,[! mt/.JLUL 'l'nthj,J_ntJ, npJ,9 /,_ t,_LU·ju,[LUJ h'ii 'iipUJ J.11,_fi n, 

'>nuUJb.pf,'i.J 9ntJ9 mp,[LUJ 11-f,JLU'fpni/JJnLb[!t UnqnpLUpU!p a<l - f,9 

/,_ 'iipLU UJptd<b.p[! U11LUmLU'ii,f_nLJ t 0,5-1-f, uUJt'i,JLU'ilir:hpn~J1 

Umnp/,_ pbp,[nLJ b'ii K-f, /,_ a - f, UJpdh.p'iibp[! Jf, pLU'iif, U[n-

LfaJbp-'lnLihfr,1_ uJ,um,bJ'iibpf, t;UJJ'LU'[1t 

195 

lllJJDlUWl{ 20 

"lnL-f,Jltr J.nt.tlf,i l~l,rJwu-1 I --~~..,-;, K-104 a M-105 

IJl,un'-l '"l tfJ'l\,£•Jn-
"~-t-,f,1, 
lnt.~nt.J/1 :!5 0,85 0,81 

U.1ltm fiL1ltun'-l"'l B,61,•n'i. 25 1,49 0,82 0,31- 3,9 

'lnt/i fi'fRl'" t.•f, 1b'l1 'J.f,fi'lnl'nL-
,.f,ll,'i, 20 3,6 0,6,t, 0,05-13,0 

""'""'l""lfl,'i, S"t"'-•L 5,02 0,67 O,i -15 ,0 

flnL/i•urf,pni S"l"'-nl 30 3,7 0,62 2,0 -18,0 

'1 111f,Jb fl f, LJbur •tr /ilw"' pi,'r,'l"l 25 0,94 0,76 0,56- 9,8 

·- -"ln1f,,/J,'i.f,L"'81,.,,,,,.,, 1l.gb111n'i. 30 2,8 0,67 0,77- 8,5 

Ub[lw'i.nl 25 1,83 O,R7 I 
> > 
> IJ'l,fil,..'i,nl 30 a,U 0,60 > 

l,111 J,rf,ur pl,'i.pt 20 1,4,6 0,73 0,3 - 9,6 

'f n LU f,'l,f,l •"f f,l'ur Jlnt.p 30 ·5,9 0,67 0,44- 1,1 

1,wJLn'i. Ur1_1, .. ppn._ 11,0 0,72 0,05- 0,25 

!} UJ1,f, b L'" ,[ •"{ n L•P J b pf, U1°UJ{',pbp ft n 'ii9•b'ii mp LU 9f,,LU,'ii b pf, 'J.nLhni.r.fJ-

7/ah =f (C) ' 'iihpj, J LU'h n i9.J, f[.n iflin·L'ii,[!, t,_UJnni9n1,J b'ii 'N"w.!f,,f, 'ti!, 
C 

np n•z•n LJ [ rJ}-'ii /,_ LU "I UJ, oq.mt/.htn•,[_ 20-p''l- LU'lJnLu LUt,_f, ,n i/.JUJL'ii hp f, !J 

/,_ t;.LUt{LUuLUpJLU'ii (16) L"''l,LU'[',f,P,JLU~w'ii Ji!,_f,9, '>LU•2,f_ntJ h'ii 'iipUJ• 

J n1h fr,n IJ[ LU Jj, 'iJ ftzf,n,[! 1 

IJ.J'ii"ff,uf, 11-hUf.phpn,J, hpp K !,_ a qnpJUJftf,9'iihpf, LUpdb~'iibpf! 

· ~ UJ JU1 'ii f, i_ b 'ii, Jj, np,ul{ t; LU 1m•'ii J, h,,_ UJ'ii UJ fr.n,f_ ( ou J n J hmp j,q, ft'l' f, n­

u ft1n'"f/r ft, 1,niuUJ9{T'JLU'ii ,I,_ UJJJ.f.1) npn•zn,J b'ii mt/.JUJL "f"LP•Jhpf, Jf, 

p UJ 'ii,f, .!pp LU ft 9 f, UJ 'ii b pf, J ,n lb ft n 'l UJJ,f, 'ii 1(,2,f,rn.'ii b I' I! ,/,_ it; LU J LU"{:UJ ,n UJ'ui/u UJ -

f, UJPUJ/1 ,b,f1•LUb9 ,p,b n L/JUJ1q,pw ftw:'ii ,JLUbnL9f, ft nif} J" tbJ, b pf! [!fi mp,[ UJ} 

l,n,JhntJ n·, 1.hp1JUJumf,:'6.LU'iind1 {nqLUpf,pJbettt/. (:1,6) 1:LUt/.UJuLUp,ni­

,J/!, ft1UJ1q_Jn:uf b'ii lg[rJ}=f(lgM) q.pLU!pf,ft[! /,_ npnzn,J K /,_ a q.np­

awftf,9'iihp,f, UJ(1dbj!'iihp[! •UlY.JJLUl Uf"'f.pJhp-1[nLhj, ,1_ ,q_,ni1qf, '>LUJLUpt 
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' lTUlJnJ>Btilinti~SriM.1(! b'l flllUUStilintiia-sntit(! 
!lU«l>blflft lTbP-n'l•'t..bfl(! 

f/,hw,L qnlnfi'I u,f,uu,h,Jfihpnd L. "lnlf,,Jbpf.ihpf, lnL,lnLJ,fl,fihpnLlf 

umfnpw,pwp q.nJnLPJnLfi nLfif, JwttnLgf,f[i, wn.w.lq:wqwJr L. "llwuu,f,Jr 

,; w,u, IJ,n•Lf} J,n Lfi fi h pf, ,; w J w 'H'.n,LJ t 

u u,,pnLq1U1nLpw9,f_ wtt 11-f,u,U(h,["u uf,uu,,h,J ,fi hp[! zwu, h,fi UI W-

pwtt,f_ wtt L. fipwfi9 nwnLJfiwu,f,,JmLJ[! Jh,t flzwfiwqnL/JJntfi ,ntfif, dn ~ 

11.n,f_,prpwqwfi u,fiu,hu,ntP,Jwfi u,,wl"Jlhp -&.111,qhpJ, q_W'{''q.w·9Jwfi q,np­

<tntJ (9hJh11u,1ihpj, 1 phu,nfifihpf,, q.pntfiu,fihpf,, JwttnLqfihpf,, qh­

pw,Jf,qwJJ,, .pun,t,pfihpf,, .ujr'ilphu,jtq Jwfip'Wphlh['J,, UfLU1uU1Jwu­

uwfihp f, k ·W Ji fi 1rrcPhpf, W{'lfjntfiWiphpntfJ J•wfr ,pfiwq.w,f_w1n.fi hpntJ )t 
U.1u , u,f,,um·hJfihpf, wJ hfiwp,finLJ1wq.pw qwfi t;w u,q,nt/J J•nLfifi w JU 

t, np upwfi9 ,J ,nm <wJw•11-p,f_wtt hfr •Uf•/rfi11- ,L. <h11.iniq JwpJj,Hhpf, 

'\wu,q.n~P 1n&11fih["[!' wJ pn 11PJntfi, Ufl'Jruu,,j,tfrnLPJnLfi, Jw<tnt9frq•nL-

fJ.in Lfi ,k ,w !'l'fi't 

V,2_,,f_ wtt lf j,uu, hJL hp j, ,J bfu wfi j, qwqwfi ,;,w u, q,nLp 1n tfifih l' l' n f"nz­

,fn LJ hfi fi11wfr9 .u u,'Pn•Lq u, n L{' w 1n1z/., w JU j,fi.pfi' 11-fr.u"I h pu !f,wq_f, J w u­

fi f, Jrfih11 f, ,f,pwp <hu, n1J1ih9wtt qw"{f, :pfintJJl:n,f_, · J ,w ,ufiJ,ftfih{'<f, '1,f,u­

"{ hp u,1ap J w,Jl,p L. z w p·d J w fi dlkm[t 

11. !''1 ,,; w u,qn,Lp Jff tfi.fihpf, nwn tJfi,~u f, pJw fi Jhpn 11-fi hp I! q wp h lP 
t ;pwdwf.ihl hpq,n,L ;fuJ.pf,1 ' 

Unwi~r. )unufp .JhPn11-fihp[! qf,["wn.,f_ntJ hfi ,n1Jdh11. uu,pnLqU1nL­

pw9,f_ w tt, u,J, q un u,pn "{' d h l w ,fiJ wfi fi !'n LP h pj, nLu n ,,,Jfi,w u,f, pJ wfr 

11-hUf,pnLJt U.111 Jh/Jv,11-fihpf, <f,J.pnLJ [!fiqw,t { 11-ht!f,,np,Jw9,f,wif, 1_w-

4'ntJ[!, w1uf,fi11fi' ufruu,hJ,J, {[hJhli,u,fihpf, u,h1twz,wpd.f, 1_w,/rnLJ{! 

phn.fi,[w,d,nLPJwfi ,,u,q_11-h9nL/1J•Wfi u,wfr, . llpw,fi9 p,fj,fi hfi UfWU1qw­

fin Lil ,; w,J wn.wfig.p 'll wfifi h pj, (n.nu, wg,p n fi tfl,uqn qJ, J h u, l' h pf,), fr.n­
fi wAik L. qw"{f,uwp "{~Wuu,n'Jhu,1'hl'Jr, pf,[Jh,11.f, u,h'lwz•wpd-f, I,_ WJ[ 

JhP,n11-fi,hp1 . 

f/'.n·u,w9f,nfi ,z/.f,ufrn,qj,J hu,,ph pni,J J w<tn1L9f,qntp,Jwfi npnl!''-Jl! 

-:t,JL1z/_,wtt ·t .'l -p•lf , '\w.,f_wiuwpJwfi ,£pw, U.J'I ,,[J,.uq,nq_J,J hu,ph11ni/. qw­

ph1,f, •t iw:fh,L fiwk u,h11.•wzwp1df, uw•'\JwfiwJf,fi lwpn,LJ[!t . f/,nu,w9.f,n'b 

,fj,uqn·qj,Jhu,pbp,f,9 wJhfiw,q,npttwttwqwfi[! a/. ,nlwpn1/:.Jrtif, PB-7 L. 

PB-9 z/.f,ul[nqf,Jhu,phpfi hfi (fiq. '10 ), . 

fl,nu, w9f,n fi s/_Jiu lf111q_J,J h UIJ'hpn.,f_ W•N'J•UI u, hlfru wfi,; pwcfh zu, t, 
np_Ufhu,qj, '1-Lw·fiLhp[! Lfrfihfi /u,f,uu, nLlf.lf.W,A.f,q. ,f_f,-&.wqntJ, w_wfi.Lhpfr 

U( 111 u,,J wfi dwJ w fi wlfl! Lfr fi f w JL•U( f, u f,fi, n l' •z/. h p1_f,fi,u ' '\fiw pw,f_n l' Jl,-

fij, iw•,f,hl qwJpq,1wfl,u,i_,u,4'n,f_. {bmw:q_trm•i/.lfl'l fiJnLPf! wJ"rpn'Lf. ,4,,,.r,A,/i · 
[!'iJ,P,w'lJ,pnt,il' "I W'\'U[Wfi ,fJ, Jf, ldi,n tJfi p_h pJ,wu u, f,:-C.w fin ,:,,J, ,p w91/r lfpw:.. 

fij,9, wfi'\pw,dh•zu, t nL1.w11-pntPJniL lfWpi.lfibL, ,np•U(hu14f, ,U(Ul•Uli[n,z 

'llwfifih,p,f, ,2_;,/,nulf! fib9nLl[fihpnLJ t;w,u9.J/j, fis/_w•q_wq,ntJ,fif,1 

S hqw'2_w:pdf, uw,;J w ,fiw Jj,fi 1wp•nLJ[! qiwphlfr ,t i_w14' hl fiwl,. 

lfw"IJ,uwp ff,L .qnfiw·AJL. 'UfLWUUJnJhu,phpf, .J.fr,rnsni/.t i/.hpif,fiu Uln.UI• 

2wpq,f_ wtt ,I; f/,hpf,L q.hpJ, L. ,U hJhfih'kq·n J/r q:n11.,J f,91 1.hmw q_n111 hlf, 

fiJnL/1f, Jb1_ pbn.f, wq_11-hs .ncP1wfi mwJr [!filtlf.,J,f_,ntJ I; Jhmwrzj,9 qud 

Ufl'WutnJwuu•wJf,9 U[U1U1;{'U1'111u[_wtt ftnfi[!, npf, [!fiqq1JJw.fi cfhttnifilJ•nL­

fi nsf_ ,npn•znLJ b.11 in:bq.w·zw·pdf, uwi:J w.fiw J,f,1 •L"'f'n ..JI! L. UlflUl'dq.w-

"""fintfJJwfl J ,n,'lnLLf!' \ 

t/.hJthpf, I,_ f/,bipf,fi•11-hpf, q,n,IIJJJ,9 w,n.W•fW['q't/:wh J; JJf,fJhq,f, 111w.fi­

q.bfi9•frwl mh11.w·zwpdf, Jhfln'll! (Lt,_. 60 ), npf, :t•nLP J'I1Lfif! qw J'wfi·nLU 

t '\htnkJW'£nLJ,. •t;b111w'q_nmifhLJr.P ,uf,umhJf, .Jhi [!fiq11.Jif.nul l;-Jh­

in,w11.,f,9, Uf.L h q u f,,w_ wu,f, 9 qw•J' "liJ."'•U m,J wu u w J/r'9,' "'f•Ulln,f' w u 111.s[w& 

wftnu,f_w<t ,PJ,'Ph'L (A), t/.hpij,fiu ,,Jhmw11.wqwfi t,_wJ UJIU(W'qJw ,Phi.fr 

011f<fi1nLjiJ .l'w,J,p It w}uqniJ it q,[w p9f,9 q w J W'Uf W q•n'LS •"{"' tn,p w •u inilf.w ,t 

Uf·"'l'·n •{' w •q_ u "{ wfi w·q,f,'lb t 11.&nfJif! ,; h in,w.q_,n 111.,[ h Lfr.P u f,,u ,n h Jn,f_ 11-,f"t/.n•LU 

t z,wpdwq,w& U[Wm.,f_w,fr11-wfi-uh11.wfif, ,fpw, llh11:wfi[! frfhg,fihl'nL. dUL-:- · 

Jw,fiwq ,q_urU(':"fiwq[! J.q.,f_mJ ,t, npf, <binikwb,pt11,f_ wn.wiiufinLJ t ,pf,­
pb.qj, 111hqwzwp•d1 a/.hp•2f,.fiu ·'llfrms/:nuf ,t ,;wz,[wpftw1f,fi Jj,~,pn1Ut,_.~­

Ufnz/., ph~f, qwppf, 11-P'nL/J,J,wlfi •,f,n:,f,n•/u,nLif[! wpJ.w·fiwq,phl'n,[t 

!J.u·U(wfiwqf, 4',ntfuwphfi qwphlJ, I; q,f,pwn.hl um/_npwqwfi wfiw- , 

£pmf,ft f[1bn:.pj, lrt,wq{!t l.-wqnr.11-wtt L·"'l''ndi[! (P) ,wn.w:2w9fin1J1J ~ 

Pf,flhrzj, mh11.wzwpd ( · ), npf! 11-f,m,[nLJ ,L. ''ll'wfi9if:nLcf I; M '\W'l-

1'.=J,frfi Jf,qpnuJrnU[n,f_, Ph,nJ! (g) '\w,f_wuwpwq!zn.n~J ,J; q·zh'll,8,j, [Jw-

P(!~\i 
,<!I' 

l.tf(, 60. P.fr(ll,4f, .,,,.,1,.,1,J,gfrwl . .,,J,4w- b+. 
zwpdf, npnzJ,.,J, UUlf'/1' 

A 

C 
P, 

6,J , 'fh!f,npJwgf,ut-[UIJN'u/ +•r•• 
r,H.p, 
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Pi! (D ): <Anp1dJ, lllf>'l-JnL'ii,pflhp[! wpmw·,;w1mnd /r'i, :q,pw!f,f,ft,nphb 

~= F (P) I..~= F (Z) ftnnp'l-j,'itwmbbpn,f_, np[! pnLJL { mwlf,u ,;wz­

,f.h[ ,u j, um bJj, wn.w&q.wft'w''ii-U[~ wumj, ft ,; w m ft n LJl" J:n,Lbb hp I! ,p 'i, npn·z,n 'I. 
J b,tn L/JJ'n.Lbb bp[!t 

,Pl,'i,wpftb1'it<p ~ =f'(P) ftnpwq.H,p:[!, np,n'itp umw91/_bt b'i, !"lw­

pn'-{'UJ''l."'Ufw'it,wftj, dq.Jw'iJ ,011-tbmLfljw,l'I'-: · 

oft. 6J-nLJ pbp,,f_wtt ft,npw'q.Hp[! 9,nLJS b'iJ ,nwlj,lu hpbp mf,U[j, 

ump1nLftmnLpw'itbpJ, ·q.n1ntJJJnL'iJ[!t I ft,np,wq.j,t};[! plbnpnz { wj:'LtlU[,j,uj, 

umpnLft•mn'-{'w'iJhpj, t;w,J,wp, npn'it9 ,J,n·m q.bpwft1z1n.n,uf b'iJ wn.w,l.'q.w­

l(w'il t;w,nftnLP,t,nL'il'itbpi[! (,o,pj,,'itw,f p'ilwftw'il ipb'iltnn'ilf,mf, JO %­
w'iln9 u,nLuU[h'itq_f,w'it ): '-lnpj, u,ftq_p,'ilwftw'il nuz,zwqf,J OA Jwpq_[! 

.t:wilwU[wLnwuJuw'ii,nLJ I{ wnwliq.w¼,w&. qh½nrdwg,liw!Jli&. I,_ ljJ-nLJL 

I; mw1J,u t;w'Z:if.bln'L wn.w,dq.w•ft1w'ilnLIJ1Jw'iJ JnqnLLf! 3-,p''f t;w,f_wuw­

pnLiln,[t 

L.wpwpbpw•l[w'iJ 'fbi!pnpJw9f,w'il ( ~) t;wz,f_b[nL ,;,wJwp, J,f,4-

pn u ft,n U[f, J J,p_n9,n,,f_ ,; wz,[wlJ, p w9 wp•dwft U1 LU,b1q.b'it9j, lll[ U1 b,z,wz UI p•d[! 

( ~) ,[bpw1q.pnLJ b'il fJJ,'{JbqJ, ,I,_ w'it,nf}j, 'll{WmJ, Jf,,p_ib. b,zwtt mwpw-

~niJl'Jlllb[!' a-J;,'it ( 't,;' = : )• 

U.1u 1U[Jt,un,£, J;wJw•dUJJ,'i, 3-,p'f ,J;w,f_wuwp1Jw'it, ft,wpb1f, ·{ t;w,z,f_bl 

wn.wd.q.wftw,'itnLPJw•'it Jn'l'mLL[!' E=PN . a: (17) 
't,; 

bp1p pbn.J, ,Jbttw9nLil[! t;.wu'itnd ,{ wnwd,q.wft:w'ilnLfJJiub uw::­

Jw'it,j,,1, (P mJ, mb,zJ, 1{ 1nL'iib'it,nd um'J'nLftmn'-{'wl'itbpj, •,j,fa,pnLb [!WJ­

,J2lll'.l'nLJ, npJ, t;bmb.w'it:pm/: f},j,/Jb,z[! f[mpnLft fth,p,U[,n,f_ jJmi_nLJ { ,f_bpl, 

I,_ t;bmw1q.w '"ll'wumf,ft 'lb'!f,npJw9J,w'it (BC Jwpq_) l[wpn,z ,t ,[!L­

jJw'itw'l Pm pb,n.j,9 w,f_bL,f, ,,j,.n/!:/' P1 lwpJw'il mwft: P1-.f, wp,Jbn 

w•p m w9 n LinJ { w J,b J'i, w9,n P''flllJf,'it u mpn Lftm,n Lpwq.n JUI 91J wlb J bttn L­

ft.J'n•Lb [!, n,pj, dwJw'it-wft mb,zJ, 1{ •nLJ'ilb'iinLJ uf,,umbJf, t;b,nw,q.w "llwu­

mJ,ft '1-b!f,.np,Jwo,f,w'it·: 

f,JLU,'it,w1n 1,£ Pm-[! { t;nuJw'it uft:f,wl!), ft wp b1,f, { .;,w,z,[ bl wb11:w-

2.wp1Jj, 1uwt;Jw'itwJf,,'il umwmJ,ft lw'pnLJ[! (8 ) t;bu,b.JUJL ,:w,f_wuw-
-• \ s p n Lu,n ,£ 

e _ Pm 
s - 2S' ( 18) 

npmhlf.' S-l! jJ.f,JJ-h,zJ, Jwfthph,t,1,, {: 
1.bmw.q_nmnLfJJnL'il'ilhp[!-,f]nLJ9 b'i, m,f_b1, np· es -f, wpdh[!bDp[! 

t;wJbJwmwftw'it b'i, ;/Jf,/Jb,zJ, 1Jwft,bpbuf,'it I,_ ftw•Ju,f_wi} i_b'i, 'itpw dib.f,9 

n L w 'i, n fl,f, J b <t,n Lf}J,n Lb f, 9 t 
bpp uf,umbJ'itbpnLJ mb'!Jf, it nL'iih'iinLJ ump,nLftmnLpwi'ilhpJ, 

Ufl.w,umf,ft .[lWJ:PWJnLJ, umw9,f_nuJ b'il II mf,U[f, ftnpwcpHp· (op,f,.'itwft' 

pb'it mn'itf,m f, 'lfaw1Jt,11. ,[wit 10 % -w,'itn9 u nw"lb'it,q_,f,wJf, J,n m ), U.n 
'lb"l'./!'nd U[:J.WUm,f,ft 'IMfmpJw9f,w11f,'il t;wJw,U[WU1111u1Juw,'itn,z OA 
nL,Z,Z•U1 1Af,q. J wpq_f,9 <b w,n, 'l111p1J 111'1 J b·Jw9J,w'il ,; bm, 'IMf,npJ w9f,111f, 

zwpnL!bw•ftnLJ { Jb<tw'it111 1l (AD J111p1q_[!)t 11..r,umb,z U[i/_W'umf,ft 'lh!f,np­

J 1119f,111'i, q.bp wftzn.nLJ t J.u1119·np'flll 1f,u w-n.1111dq.w ft UIU 'lb!f,n p J llJM 

9f,111J'fru, np,[! ,f_brrp_mJ ,f,nfa,,[nLJ t U[J_UIUU1f,ft t;nuJw'it: u.,U,U[•f,u,f, 

'lbU[,1/h[ltnLJ E) S J bbnL/J JnLU[! 'C.f,zm fttf,'ii,f, ,; wz,f_hl n L /Jb uwt;,J lll­

U lllJj,'it '[lllpilwu (D ftbm) Jj,'f_n9n,,f_, ,UJJL WJU JnJbumf,9, J.p1p-1L,Z-

,z111q.J,nL/JJnL'iif,9 ftnp[! zb'l.,[nLJ { (A ft•bmf,9): . 
'-lnpwq.Hpf, III mf,U[[! .plunpn'z t UIJU:U[f,uf, u,n•pillftm,ttLpw,'i,bp/1 

,: wJ Ill[', npn'it9 J,n m Uf LWUU1 f,ft ,; w-mftnL/J Jn L'ii'i,b pf! 'l:'l-lll'['f,n pb'i, ,q.b­

pwft·zn:nl!J b'i, lll'lf.Wd,q.wftw'it ,; UIU1 ftmf/ 1n LU uh pf, 'i,ft w u,JwJ,p ( opf,'itwft' 

p'DiU,nnu,f,•mf, Na+J.1b.f, I0%-111h9 unLUU[th'itq_f,w'ii)t Sb,zwzw["idf, Llll­

pnuF[! 1111u 'lbU[pnLJ 'lb!f,np1J1119J,-w1f, w'C.f, t;bm t;w•u'itnd { npn'z 

uwt;,J111'it1111f,,'i, Jb,t}inLf/Jw'ii (P1 =Pm), ,np[! t;111J111"1111mw1u,Juw-'itmJ. 

{ 'Ufl Wu m f, ft ,; n uJ WU[!t 
lJ. n.>111,tlq.1111ft,wt'it-,U[ L Ill u ,n f, ft ,; 1111,n ft n r/J 1,n,LU 'i, b {' f, n LU n•u,Jl'i, wuf, ,nn.tJJ I! 

ftwmwp,f_nd t ,uwb. 'lb·!f,n•pJw9f,1111f, b. Jw,Jwuwftf, ftw,j,,J,wu ~ = 
=F(Z) ftnp,wq.<tbpf, 111'ii111tf,11.J,9, 

t 
f,,uuu,u,,nnL'it plu,'i11/_u,J-nL{iJJu,'i, 

'lb"l,enLJI IJ.,._waqwft,u'i, uf,u­

urbJf, t,..,J.,,r umw9 ,t_,.,.J- itnf'w­

'lfihe ('itl[. 62) 9nLJ9 I; mr,f_u,,} 

•J'i, "fb"l.efi f.w,liur, bpp 1mr­

,1,,,'i, Jbi-nL(l'Jn.1.'ite tf, 'lbru,­

,,_,,,'it9m J wn,ua'l wl11u'itnL[il , ... 'i, 
u,ul:,,l..,'i,[!t 

p L,urnL,I ,nu,ln'- ,ln,lb'i,­

,nf,'i, (Z = 0} ,un,up_,u'itnL,I I; 

,ult'i,f1,urf1w1f,'it ,un,ua'lu,ft,u'i, 

'll.{f,npJ1119f,111' ~o ,lb,}mfillw,l~t 

t4. 62. 'l-h!/mpuw9J,w1J, b. Ju,,fu,'i,w~f, 

~wfu,lu,'i, q.pw!f,f,~[!• 
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1.bmwq.wJnLJ Jj, pwfij, pnU(bf, [!Lpwg.pnLJ mbl[_J, I; nLfib'iinLJ J~w -

9np11-w 1J,'ii qb!f,npJw9f,w' qw"{4_UJ,,} wnw·d.q.wqw'ii ..:bm'iihpq.npt}nL­

P1urJ., 1-:b·,n, ,nl"l! e\bl/flq_-\b,,n/t -'1-lllf/-LUJ"n,ul f;, bp,p. l'w;p·nLJJ! -\b•m· ,I; ,,[hp9-

icnul (P=0), U(,Jm9hu[! q.'iinL,l I; ,,:,wqwn.w:q• nt.l[_'IJ.nLPJUJ•Jip ,f.t. uJ,,u­

urb J l! ,,[ b'['IJJ''l'lll'n.'iiind I; /rr ,u Jtq_,pburl(,w1'ii ,,fp,-G. uN/.Jt-fi, 
IJ.Ju,U(f,un,f_, wn.wd.q:urq•w'ii 11-h,!f,np,Jw91f,•w~ ffWffdblfr f;, bpb Lw­

pn1JU[! (ipbn.l!) q.bpwq'J_n.nLJ I; wnwd.1qwqw'iinLPJw'ii uw•..:.Jw,'iif,L, mb­

'l./r I; nL'iih'ii-nLJ wn.u1d.,qwq1w'ii .plllf.P'-WJn-ul q,w,l wn.w2w'iinLU .f; Ufllllu-

111J,q ffb!f,n pi,! w9J, w, fip w q w 'ii w,n.wiJ..q.w q w'ii--U(~UJlu ,n f,q u f,um h ,l /• 

(.o.prJ, 'ii w1f 30,% - w•fr.n9 .Jrw•,f_w Jj,''ii U•nLUIU( h fiiq_,J,w) 11-Mf, n pJ w 9 f, w -
J1' qfr'iihmf,qwq,w'ii qnpwrq.f,•ttJ! Uf•Wmf(_,hp,f_w,} I; 'iiq, 63-nLUt 

t p 
.4 'Z. 

'!,~. (l,J , 11/iw,u,nf,~ 

Lb,,,gwJ/r 

C 

! 1:, 
p .. o 

11b!f,npJw9j,wJj, 

4nrwlffr~l!' 

z 
frl, -

IJ.1., '11."i.f!nul wJ/itfJwrfJw1f,'i. 
,..,,wa'lw"w'i, 'lb f/,npJ'w9f,111-

tfrS {'t;
0

) t,b,.,,n, f',,b,n'l.f.bwb J'w­

pn,z u,nwa'lw/1,u'i, r.bm'ilbp­

'l"fttnLfil lu,'i, f',,b,n Jf,u,uf,'i, AB 
J'f,2_w"U1J.f!n,J' u,nu,2_w'l,n,J' t" 
"flUlumf,IJ 11bf/,n1,J'w9/rw1/r Ul~I 
?-pwb f,u,2_nr11n,z n,,z,,_w,,f,J- BC 
Jwpq[! "iu,JJ.,,f,u,,J_np,J_wJ- t" 
"il"'".,.."" 11b/f,npJ'w9f,u,Jf, f.u,u­
"' ,.,,,,,., 'i, JbJmfJ l"'Jp, ll.1u 

n<,z'l./r fJb.f!n<fJJw'b w'it"Jn,'itn,J_ 

"u,rbLfr t t.wz,J_bl "IL,uamf,q 
f.nuJw'i, qwrbnp Jb,)n,fJJnL­

· 'iil!' umrn'l~Ulnit(rwJ~&. dw~mg1~~•n1.p-Jin1.&.e, ( Tj.,.,.), IJ.J''l dwJw­

Lwq "I bmt.p ,I; -\ UJJz,q} w>n.'iibl, "'I' .pbnfJ1/_ w,},nLjlJw•'ii J f, J w,ul!' Pm 
(wn.wd.qwqwLn,fl1w'ii uwt:Jw•'ii} ,}w1/1.JU;,f_nLJ I; wnwd.q.wq,w'ii ffhi!pnp-

• J ,w9,f,w Jj, .i[pw, t;b ur,/.t.w"I bu, ph•n,111/_uu},n,Plw'ii UJ J,fi J ,wu l!, np'ii w·nw-

1_w9,'iinLJ I; Ufllllumf,q -\nuntJ, ..:w,/_wuwp I; P-Pm, l.wz,/_f, w,n.'iihtnt/. 

Lwb., npd~' = ct~· .b. w'ii9'iibfn,[ ,fbprLwqw'ii mw,pphp,nLPJn1J'ii'iibpf,L, 
a 

UJ,nLm,nfif, -\w,f_wuwj,n1.Jf,9 q.mfin1.J b'ii.p' 

P-P = 2 ~\g 
m a • ~z ,' 

(P- Pm)~~ 
f',,bu,l,u,"lbu, Ti= a. , (19) · ~z 
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Pbn[! ,,f_hp9fiblnL9 4-hmn (P=O, b,l'IP Z=Z1), uJ,1umbJ[! zJ, 4_b- · 

['lll'fUJ•n.'iiind f,p uq,q_p'iimqw,'ii 1.J,-G.wqf,'ii, t/,hp•r'iiwqw'ii .,f_f,-G.wq[! mwp­

pbp,f_nLJ 1/; ,uf(,'f(l'iiwq•w,'iif,9 Jfiw9nprfw1,f,'ii •Uf1•w·umf,q ffh!f,npuw9f,w­

J/r JUn,,P1wJ;p' ~1 -nt/. ( t{_b.l"tJr'iiu w,'iit/_:UJ1'ii111ul Mr 'iim:/,_ nht1nf1U11R9.pg 
uwilim&.D(lp-,tn'l&) ~ 

'l-.,pw,!f,/rq:f,9 b(Thnd ,f;, np 'f!.1 -f, ,/,_ plin,f, ,'iibpq.np,M,w'ii ,luu/111-

'iiwqJ,' Z1-/r ,t;wpur,pbpni/JJ,nL'ii[! t;w,f_wuw,p 1/; (20) ..:w,f_wuwp,Jwf, 

m UJ p.p h,p n1Ljl Jn L'ii,'ii h pf, ,: w p ""P b.p n ,;p J w 'ii I!, ;; h u,,b_w "I b,u' 

a (P- Pm)~1 
'"fl= : 

Z1 
(20) 

~ =F(Z). q-np,wq.Hpf, .p'ii'iiwpq,nul,[! '[}•NLJ9 1/; ,nwl,fr.u, np w•n.wJ.q,w­

qw'ii k UfLWumf,q t;w•m,qn,p/n,L'iihhpf, t;wpw,pbpwhnif/:Jnt!'ii[! qwpn'l 

/; lll['lnW-\lllJin•t/_bt ~1 I,_ 't;o ,,JbtJin,fli•nL'ii'iihrntf.t _. 

P,'ii'iiwpq,[w,} b'Lw'iiwq'iib,p[! fln'LJl b-'ii mw:Lfru nl'"lhlnL umf"nLft­
m,nL,pw9,f_w•,} ,upumh,l'iib['f, qw,p.knp 1U(lllpwJbmf1'bpf!' E, 0

5 
Lt. 'I'), 

npnfi.p .pw'iiwq,ut"l,hu ,p11"Ljlw q1pn,,J b'ii .'iipw'iia w ,nw,d.iq,wqw'ii-U('l_lllU­
mJ,ft lt;wmq·nLf/JnL'ii'iibp,[!t 

br~rnrq }udp~ ,n1;u,nd'iiwuJ,,[',Jw'ii Jb[Jn,q,frbp[! qf,pLUn,f_n·,J H-1 
UJ ,/_ b L/r . if, rr.p,p J w,}nL9J, q,1nP,11nL'ii n ~'iib9n,z u f, u ,n h,l'iib p,f, ( 1:,IJl',J bJ.w­

m ur,pw p .pf,i)_ 1umpnLq_mnLpw9,/_w,} qn~nfr'T- uf,umb,J'iihpf,) ffhUf.pn1.J, 

np,n'ii9 ,:f,,J.p,n,,l .[!Lqw,} ,I; qw'"IP"/:Jlllp Ju,n•'f_n,f_wqLbp-n,f_, ,n{'n2wqf, ttw­

t/.tuln,,f_ ,:b,IJ.nLq_J, .,;nuJw'ii wp,w,qn,P,1w'ii i..w•if,n,,Jl!' q_UJ1ju,,f_w,} qur.Uffrt­

Jlll,Pf, ttw,.f,['hp,f,'ii qnpttwwrwtt -G..'iiznd'iib,pf, U1U1ppbpnL/J.rn1'iiJ,91 llw­

ttn,9J,qmfliw'ii nw111LJ,'iiw.ufrl"m,;f1JnL'ii[! lllJ-'1- .Jbfl-n11n,f_ w,'ii,[_w'iimJ b.'ii 

tLJiu~nqpdhmr~w, f,uq, qf,['wn.,/_n'IJ uwp,pbp[!' tLJiu¼nq:JidhlillI'hr: •t/,bp­

tfrHbp[! lll"{UJq_.nL9· Uf•LUmpw•um,[wtt bpfr.t,'ii•qw'iif, U-wd.lt uwp.pbp b,L, 

npnfi9 ,If, ,};fi,q_,f,fi •q_n·q,f_wq ;f; q_UJ"{f,UUJ[" r./un'fn,,[UJq_t ,/JurqnL9f,q_,n1-

/JJlllfi i..w•if,,n,JI! ffWUf/r[Jwp ,,[j,uq,nq_f,ubmpbpnul ..:f,,J'ii,f_w,} I; "lnLur­
'l. b Jl/r t;w,f_ w uwpJwfr ('6) ,fpw t 

t/,f,1uq,nq_J,,Jbmpbpf, . q•wUfJ,uwpf, zur.n.wilj,q,'ii n, b{T'q_'lllf'nLPJnL'ii[! 

[!'ii"'l'·nLJ .b'ii lllJ,fi .,;w2,f_n,f_, n,p-U(hu1q_f, t;blJ.nLq_,f, t;nuuw,'ii dwJw,'iiwf[,w­

,J /rPBI! [!'iiq'ii f, 60-.600 ,[ UJ•J,pq:J,UJ'ii Jr u UJ-\oU w'ii'iibpnd 1 'fl":'U(,/r[Jjwp­

'iibpf, wJb'iiw..:wpJwp bpqwpnL/JJnL'ii[! 10-15 ud . t. f,uq 2,f,nww­
'1./rfi[!' 0,3-0,5 tld: 

Pwpp[! -\w'iid.'iiwpw.p,n,J I; qw"{j,LJ,wpJ, h[1'qwp,nL/JJ.ni'iif.J nL mpur .. 

Jwq.frttl! ,f_hp9'ii·bl lllj:'iiU(bu, n,p 1qr111'ii9 ..:.wpur,pbpni:f1JnLfr[! 130-f,g 
U(lllq_UJu uf,fi,f,t 
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U.J(i.t ''fbUf.pnLJ, hpp wL t:pw,dbzm t npnzbl ,t;b'{_,nLqf, ,pw9wpJ.wft 

,,J,fi,~ .J f, q J Wi.tnL9J, frnLfJJnLL,[!, U(htn.p { wLJf,1.wlfwLnpbL' 1,_w11/rh { 

,f_J,u,qnq_f,Jbmpf, qw"lfrLJwpf, bpqwpnLfJJn'LL[! (t), zwnw,[f,'l_[! (r) 
I,_ t;,n un:q t; b ll)n Lq'fr .t w.,f:UIIJ.l! (V ), 

Uwqw[J•L .q:np.tf,1wqwL.nul ,t;,w,-C.w'Ju oq.mi/_nLJ bL t;w,pwpbpwqwu 

.J.w.tnL9tf,qnLPJwL (-;:) npnzJwL hqwLwqf,91 r./,bp2,f,Lu qwpb[f, t 

f,pwftw1'w9Lbl t;.wi/_wuwl' .twi/_w[Lbpnif: ,umwL11wpm ,I,_ -t:bmwq_nmi/_b­

Lfr..P ;t;,bq,nLqLhp,f, Jf,1l,.Ln1.Jf.i q•LUUfP£Jwpm/. t;,nuJwL dw,Jw,uwfrLhp[! (Z) 

,1_wifibln,[_1 
Pw.LJ, lfl[' n pnzn1.J[! qwmwp•i/_nd t ,Jf,l,.unLJ,L i/_J,uqnqJ,Jbmpni/_, 

,WiUfW -<:wpwipbpwqwL Jw.tnL9f,qnL{JJ,nLL[! ,[!Utn (6 ,w) ,pwLwJ.l,.f, -t:w-

.,j_ wu wp ictLJi·fi f,' 

'YI_ PZ 
"f/, w, =--rz. 

"110 o ·o 

PZ 
"1/="flo--: 

P0 Z0 

(21) 

U.Jumbq ri, p /,_ Z-r t:.hmwq_nmiJ.bLfrll 1t:ib'{_nLqp ,lw.tnL9f,qnL­

fJJnLL[' , q.np1.tww•w.t -C.Lznd[! /,_ -t:nu,J .wL dwJwLwqL J,L , f,u~ "flo• p O 

I.. Z
0
-V umwL'lwl'm t;b'l:nLqj,,L:[!t 

UmwL'l~l'm ,t;b'l:nLqj, Jwttn"9j,q1nLfJJnLL[' ("f/ 0 ) i/_bp9LnLJ h1i 

mbqhqwmnL W'l_JnLuwq,J,9 1 

b[Jb t;b'{_nLqLhp[! -<:,nu,nd bfi ,f,pbL9 ubif,wqwfi .twLpnLfJJwL . 

111 
wq, .<; bqnLqf, t:wi/_ wuwp .pwpJ.pnLpjwL u JnLLb pf, '11,"l~nLJ, WUf W 

-G.Lzn1.J1ibp[! qwpb[f, t if,n•fuwpfr,Lb ,l WJ'f 1:bq,nLqLbp,f, fum•nLfJ:J,wJ,p' 

"1/ Zp -==-, 
"flo Z oPo 

nptnb'(_pS ,t; bmwq_ n mblfr ,t; bqmLq·f, i/_f,u qnq_nLfJ J•nLL [! t:wi/_ wuw11 

4LJ,f.,j,' 

Zp . 
'Yj="1/o--· 

Zo~o 

(22) 

flpUfhu .umwfi11wpm (ftwLfrPl'n'l_) -t:b'l:n1.qfihp qwpblfr ,t i/_bp9fibl 

!"Ll', q.bnwqf, JnL'l_, q.[,f,9bpf,L, zwj!wpf, lnLd-nLJfJLbp I,. UIJ[LI 
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«i> n r g, \., u..1.i u. \., tru.u 

ll2Ju•lUUl~&f 1. U.q.wp-wq.wp~ 1ml)mn~Glip~ dwmug~'!lmJctJUdi 
1w1fmul(! 

U.'2ifuwmwfi.p[! qwmwp,hl,nL t:wJwi[I oq.mwq.np.tnul bL Oumi/.wL­

'1P q•LUUfplJwp-i[f,uq,n1q_fr,Jhm[",J! (L,i[. 64) , r./,hn..f,1Lu J,phLj,9 .Lhpqw­

JW'9LnLJ J; U-w,d:I,. ,wUfwqh ,UW,[",P, npf, J.wfu .tLqn1.J 'l"'P[w,.t J,fi 

qu"'I.Pll"'l' fun'f.n,fw~{! ( 1) J.. u'bwJbi 

'l'i,'lfi41! ( 2 ) 1 <J.t11f,qf, ,fbrl..f,9 I.. 'i,br,eh-

,J_f,9 wr,f_w.)- b'i, tf,2.br, IJ.l'l- .t'itt,f, ifr,., 
r:,.,,'19'i,,ru/ b'i, ... bmf,'i,I, fun'ln,f u,q W"f.lU­

qb d-nrw+1:."-' '1,f,u~nqf,,/hmrft u,p_ ,t,,L'i,­

t,e'il ftrb'bf,9 'ilbr4"'1"'9'i,nLJ' t- wi/_blfr 
LWJ'i, fun'ln,J.w~, npf, 'i,hr.f!J..nLJ' qn11,f_u,J 

t- 'l'i,'lf,4£!. (3), 
'1Jnraft9 wnu,p_ ,ff,u~nqf,J'kmrl! Lif "'­

'i,m,I J.,'i, ,ernJ'UIJf,'i, fuu,n'i,nLf'Jffi/.1 t_rn,f_, 

Ul"f.dl 3-4 u,'i,'fu,,/ nlfntfnLJ' flnrltUJ 

t_rm/_ I.. t_nr,u9't11d1 fTJJ,"l.bmJ, o'l'bnL­

/11,,,Jp ,f_f,u~nqf,Jhmrf, .wp_ 'l'b'lf,~f, (3) 
J'ht. l9'i,"',I hf, fuf,um nrn2.wftf, Ju.,f_u,­

L"i/. tfrnrawrft.,J.n,_ t:.b,ztn.ft.[!l u.,,,. ,}u,,f_f'l'i, 

e'i,111rm.,I l,'i, ,,,,'i, r..w2,,f_n,f_, nr t:.hpL~f, 

Jh'i.f,uqe a,,,fu JtqnLJ' ,J.hrf,'i, 'bf,;f, ,ln,n 

2 

uft. 6'4. °"'""il"'t'ffi 
ftn'!fa,/',lrmpt 

·-· 

qw\friq,fribilnL '1bUf.p,nLJ fi['w iubp.p•l,.f, ,Jbfrif,uiq'J! q.m'fl1i/_f, ,q,L:11f,,qf, (3) 

ubp,p,h,f, Jwun1.J, 

r./,f,uqnqf,,,I b mpf! if,npJ.wp,qi/_ n'l_ t;bqnLqni/_ [!L,q1I_,JnLJ hL 1.f'WJj,L 

/lb{"<Jnumwmj, Jh·1. w ,~1L1Ufbu , n'JT JJbl'J.numwmwJij,,L ,t;b'l:n'L¥,J! J,nm 

0,5 ud wi/_b·l/r ,pwp,dp LfaLf, ,q;L11f,.q.J, (.2) ,,f_hpf,L 1Lf,rzf,91 ITJbml! it ?b­
mHL, npUfhuqj, ,tj,uqn'l!f,rJbmpf! pbpJnumwmnLJ l'/rLf, fufru-.m nL'l_­

rzwJ.f,q. rw,nLPJwJ.p (nLf'/Jl.Wtiwpf, oq;L,nLPJ•W•Jip.), f>bl',Jnumwmf, ,f,,n­

Juwpb11 qwpb.[,f, f oq.mw·q;npH[ '[!f,,JJ,wqwL pwdwq•, ,n[tJr,L t:wpJw. 

ph9if:w.t t ,JuwnLfr:t, ,t[bq:mpwq,wL mwpwl!Jn:L9p',)_ ,t,_ 2.hpJw,1,_w1if,1 r/,J,u•­

q·niqj,,J bmpf! 15-20 l'""lb •Ufur-t:nuf bb pbpJnumwmnLJ, ,Jj,J11~/,_ 

Lpw Jb'!. ,if,npJ.wpft.i.fcnq -t:b4nLqf! [!IL'l'nLLj, flbpJ111umwm,j, 2,bp,J,wumj,­

G.wL{'t 

IJ.b m f,'il h /u n1rn i/_ w qf, oq.Ln Lf} iwJp if, npJ.wq1i/_n 'l. ,t; b4nLqJ! Mn LJ 
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M, wJ,fii,11w,'ir, Jfr'ir 'JJL. fil'ur Jbfij,uql! ,fj,uftnqJ,Jhu,pJ, ,[_hpfr,fr 'irfrzJ,9 

2-,3 dd pwp,,l,p tJ,fiJ,, W"{.JJJ P,nrtfiR·wl hfi ~httnLq[! Wll[_WU1 ~nu/,: 

r/,wJpl1Jwfiw1_w,f,n,[ 1_w,f,nLJ hfi Jbfif,uqf, wfi9n,Jl! ,[_bphf, flf,z/rs, 

JJ,fi!J:b. .fihppI,,Jr fiJ,u, 
!}w,f,Jwlfi dwJwfiwq, ~h'lniq,[! ~nuniJ t ~f,11pnuu,wu,J,q -&.'irizJw,fi 

· u,,wq,, ,np[! ~w,f_wuwp I; JhfiJ,uq.fihp,f, u,w,pphpnL/1,Jufli Li. ~b'lniqfo 

juu,nL/JJwfi Wf1U1W,'fl'J"'LJ,fi, fl.Lf'b,Jfi ,f,,npaj, [!fi/Jw_9,pniJ ..-:h'lniqf, 

,fpw qnp.tw·11p,[_w.t -&.fi,znl!J[! ~wuU1UJU1'1nLfi ii;: !J,,q.wi/r Jnu,w,,[_npni­

PJw,Jip UJJfi f(wpht/r 1/; ~UJ1l.'i/.hl ~hu,,U.JIJl1 ~w,pwph["ni/,i,nifiij,g, 

H 
h,r,+ h2p 

p= , 
2 

n·pu,b'l' Hp -fi t:.fi,zJwfi Jf,1J,fi .Ul'IJlf'iP;bpnLfJ.Jnt'irfi It, 
p-lft' ~b,'ltiiqJ, juu,n•LP,Jnr!fi'[!, 

. h1-e' ~b'ln,q,J, Jwqw.p•11w•qfihpJ, u,wp,phpni/JJ.nLfi[!, hpip Jb­

fif,,uq[! q.u,fii/;_nLJ ,t .,[_hp.fr,fi fif,z/r Jnu,, 

h2- ,l!' fin,Jfi u,wp,phpn-iJ},ini:fi[!, hpp Jbifi,J,uqp ,qu,fi,[_nd I; Lhp­

pkp fif,,zj, J,nu,: 0,uu,,,[wl'1fr {,J,uf(nqj,Jhu,.pn,,[_ ,tw,,f,,n,J bfi ,f,n,f"J.wpq­

,[n'l ~h'lniqJ, qj,fib:Jwu,f,q ,Jw.tn1e9J,q·nifJJ,nLfi,[!, 

<Pnp,J.wpq,f_ n'l• ~b'ln,q,j, ,Jw.tn u9,J,qn,L/J 1n·ifi [! npnzbl'n,9 wnw12., w ·fi­

t:pwdbzur ,I; ,npnzhi u,i/..Jurl i/_f,uq·nqj,Jhu,pf, i'\,UJUU1UJU1nLfi[! UIJU·"{•/ruf, 

t;b,zmfif, o,q.fi,n,fJJwJ,p, 1npf, Jw<tn,9J,q.nifl1'n'Lfi[! ,f,npli.J, 'fbpJwuu,J,-G.w-

11.n'iJ 1 lJI J,ll1'1J p !/; 1 
0uur,[_wi:r11f,. ,fj,u•qroqjrJ,b'lll['n,[_ qwph,J, I; 1_w1,f,bL flLUL. t;b'l:nil(.f, 

qwJ ln,<tniJ.PJr 11JrfiwJM Jw<t,nL9,J,qnifJ1-n1,fi[!, U.pf 11bUf~n•,J •"{/,'!'# 

I; z_w1,f,,f_hfi qwJ '\WJU1fiJ, "-J,fif:4i q•wLfr.Pl'n'l Li. ,f,•npli.wpq,,Jn'l t;b11:niq­

Jibpj, .juu,nLP,J,nLfifihf"[!' -Rwfij, np qw"{,/rUw1pn,[_ '\nu,n'l .l;h'l"Lq•J, 1~J,11-
l'nuu,wu,J,q -G..fiz,n,iJJ! t;w.Jb,Jwu,wqw'fi ,I; Juu,n,Jl1u11fip, W"{/JJ q,wph1J, 

I; o.q.u, w1q.? I' HI (23) t; ui ,[_ w u w p,n ,,J [!' 

zp 
YJ=110-, 

· ZoPo . 

npu, b'J_,J,g ,[_J,u qn,4J,J I, u,p1J, J;w,u U1\JU u, nLfi [! '\IJI if.w u Ill'[' fnf,'ir [,' 

C = 110 : 
PoZo 

I/.J,uq,n1qj,Jbu,pf, '\IJIUU1'IJIU1,nLfi[! ,npn1zb[n'L '\UJJUJ[' fiwiju i:w,,f,mJ 

b,fi t; w J,u,.fi ,J, ,fj, u q.n''l nLp J"' J,/J t; bt[!IILqJ, t; n uJ wf, dwJ wfi w qw J J,2n9p 
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Ii. t;,J,fiiq J..Wll/iniJfihpf,9 ,if_bp91finul h·fi Jj,1_,j,,fi wpdb,ll!' 9wif,Jw'ii wp­

'1fnLfij!'irbff, u,,wp,,p'b["ni/1.,,nLfi[! 0,2 +""~-J,9 .J:J"lbu,,p ,I; UJfi9fiJ,, llpn•zh~ 

J_n,[_ t;b'l niqj, t;,n u,Jwfi Jfrlf,fi ,dw,J wfiwq,wJJr'!."'9l!, (24) t;w,,[_ wuw pni- '. 

Jj,9 '\W'2if.nd h1fi ,[_J,uq,n14,f,Jbu,pj, '\lwuu,wu,ni:fip' C -1f1t 

i/./!uqn,'1...JrJbu,pp finpf,g L·"'•"- ii/_w,bn,J bfr, 2.npw9fi,n,J ,Li. ,fi ,niJfi 

2.bpJwuu,,J,-&.w,fi1n,;J ,;_w'4in,J ,f,n,p,J,.w{',q,1:n'l t;b'ln·iqf, qwJ i#'L.tnLJfJJ, 

~nuJwfr dwJwfrwq[!i /1Jwfiwtni/. ,[_J,uqnq_f,Jbu,pf, '\wuu,wu,mfi[!, 

ri=Cpz •'\w,[wuwpmJJ,9 J;w•z,[ni:J M, t;bu,wq_nr.nifblfrll lni:t}n,jfJf, 

J w,} n LS J, q,n,L/11mi:fi {!'t _ · 

uh["qLU wzljuwu,wfi/!l' q·WUIIJl['nLJ bfi 3'5° -J, U,IWq, •n[f"{b,u qw{f,,P­

,rn,z t.b,znLqo'l:"'"''lnr.}bln,[ l_"LN! (1la5H20 -.fi t;.w,[w.u-urp ,I; ,0 ,.'l2J uwfi­

u, j, "{ n LW"l:P )t 

SLtf<,f if.pf, Jh2. "{WU1pwu,u,,n,ul bfr w•qwp-wqwpf, tnit}ni/JJ.bbp 

~bU1iU..fWL q1n•fi9,lr,fi,u,1J1w9f,w:'ilbpm[' 0,,0 5, 0,1, ,0,15, 0,2 q 11)0 di-Jr 
Jb'f.t llp,nznul bfi fil'wfi9 fuu,•nL/JJniJfi'fibp,[! 3'5°-n,;J iU. 1_tullfrmJ 11J,fiw­

J J, q· ,J UJ,} n L9,f, q,n,L/JJ,n vfi [! t 

ll u, w ,9,f_ w,} u, i/.J'wlfi bp,f,9 t; wz,,[_ntJ b,fi l n L,}n LJP1iib pf, t; IJI[' wip bpw-

4w1fi, ,u,b.uw,'-/.w,pw,p Li. 1p,b.p.,[_w•J ,Jw,,}ni9f,,q1n,,fJJnLfifihp,[! (/;2. 204-205)1 

l/w4J,n,,J bfi 'Jj .... =F(C) ,rwlJ,f,'-/.[! £. l;.pumrw"l.nlbln,[ uu,a,9-
, C 

4_w.,} qinp[! op,11J,fiwu,'fihpf, wnU11'ir9[!J, ,tfp-w, q.u,,finul bfi /u"1f"IJl'qu,•b­

l'fruu,,f,,q Jwt}.nL9j,q,nL/JJ,Wfi f'rtl 11,zwfr.wq,nt/JJnLfi[!t 

~w11iipwun(lilfm1w1]1G u]twgnl~1wG 1n1lm11ia­
Gli11]1 dwlm1g]tlfmp1wG lfw)untd{! l{Jn1.lfnq]t­
dli11111]1 lfw111Jtuw11]1 bw111lip]IG 6w11.nJ1JlWb' 
tilipndlilip ]I UIWJ1J!.lifln1p1ndi]tg 

IJ.N"wu,•wfi,11[' qwu,wpb[nL t;,w ,Jwl' "{lllU1(11JJUU1n,LJ bfi (J,Wp,J.pw­

J n1.b q nLfUI JJ,fr J f, w9 n,Lf/Jw,fi fi .n up ~.n L.tn LJJl,fi hp' ,t; w :J W,"{ w u,w,u,Ju wu 

1n L,},j,,,ifi b pn ,J, b pb l'nL.tj,IU! 9fi 11n 'l ,J;, 'fuf,u u, q,bp "{•n ,f_ t; /iu,;w,w J,,fr, 

"f""{b,u,qj, ,f,npJ.f, ,['Ji ,Pwgj!n1JJ ln 1.,,.t.ni1,Jilr'i1bpj,9 WJ1i ;_.q,nl"'l"l.Jrwfiw, 

ffJwu,p,wu•u,,[_w·,} 'lnu.tniJ,Pfibpf, Jfw,}.n,L[Jf,,q,n•L/JJnLfi[! ;_w1,f,,nLJ /nfi llippb-

1.n11b1f, i/_f,uqn4f,Jbu,pn,[_ (fiq, 65)1 

i/,bp~j,fiu ,f,.pbuf,9, frbpq 1WJPJ9•fin.,J .I; U-,w·J.ili. ,W:"{wqb Jun'lni/.1Uq, 

npj, b;q,nL t)'fiqrfrbp,n,J '\Wl,[w:u,LUp ,Plll'J'IJ.pn,Piwfr ,fpw lfUliUILU,[nl[',[_w,} Mr 
b['q.nL 1-&ifazu, L,nLJfi ,},u,,[_wl,fi,bl'f! ul.fiw,Jbt q,fi11hpt CJ.&.,,.bpf, ,[_hp,L.J, IL 



206 

Lbp.pl,,j, Jwubprjul qw,b fih_bpt i/,f,uftn•q_j,Jobmpf, dwju qbfff,b ,q_n,'1-,[_wu 

{ ftw"lftUlll,[I iJu,n'ln1,[_w,q[!t 9w1,f,ndbhp,f,9 wnw•t ,[_f,111ftn·q_f,Jbmp[! [,{_w­

LmJ b'h N, 1 w2iJuwmwb.pnLJ ,9'nLJ'9 .m11,{_wJ- ,du,n,[_t <P.np1.lw,pfttf.n'l '>b-

11;ntq![! l9,b,n•tJ bi.fl ,fj,uftn1'l:f,,Jbm,[1f, Jhr., Uf.ft"lbm,J, ,01quntfhwJ1p, -Ju/rum 
np,nzwqf, ,J-wi,{_w,j_,n,{_t l.b'ln1Jqj, J-w,qwlb [!b,mp1niJ bb WJbUfbu, np 

fi,fl'w ,[_bpL.J, ,Jbfi.f,uft1bhpj,9 J·bftl! ,[_f,uft,nq_,f,Jbmp,ntJ· •qmb,ifl, 1-f,fi fi.j,­

l}f, '1-ftJw9, ,wJib d,wJw,uwft, h,p,p ,bhp,p1L.f,bf! ft1q.mb,[J, 3-prz. bf,zf, '1-ft­

Jw9t i/,f,,uftnq_n,..Jl)'n•tb,[! npn•zhiL•NL '>urJwp .t;wzicnw bib '>.h,,,_ntf[f, ftw­

"1,/ruwp,n,[_ Jbft ,q.brz.J,,o J JinLUb w:b9,bb1:n•t dwJlw,bwq[!t u.J,'1- 'ir-Ufw--. 

mwftn•,[_ '>h'lnLftf! ,p,w,pJ.,pw9bnwJ bb 1-f,b· ,b/tlf,9 2-3 1.hi ,pwµ,d{" L. 

,[_wN,ff1wJ1w1_w,,f,.n,,[_ np,n•z1nLJ wJb dwuwlbwfff!, npj, .J!bpw9,[!n'Lil '>b­

'lnLq[! 3-prz. bf,zj,9 ip.wp,.l.pw,bnt,J { Jj,.fll;)L. 4-p,'f bfri2f!t 

2,b 'l'n tqj, ,n,l, 'llll''f n•fu n t/J Jin Lb[! t/Jf, u ft,n'q_f,J b mp f, ,J h ft J-b q,f,,9 :J JNL-

1'4. t5•. ll"f'ph­

l'"'ll,i fr ,jjru~n­
'lfr,1/,u,p t 

Uf!. f,pwqw'uw9,[nt.J' t- wpmw,ef,'i, b.hzJ'wh J'lit_n-

9n,[1 llwr./!nd t:,b'ln'-~/i J'wftwr'l-wft'i,bpf, 111wpf'-b­

fil1n'-i,l!. 'up,u J-,m[wtfi wn.w2.f,i, qbuf, mb'lw,f,nf,i­
J'w'i, d-wJ',uhmft 'flfLJwrt/_nLJ' t- wp,nw,J!f,h b.f!.'i,z-

J'w'i,f!., f,uq J-uu/.,ulfr bpljpnr'I +buf, mb'l"',t,11f,i­
J'w'i, d-wJ'a,'bwf[ 'bp1uhf,9 t:.-"i,,[nLJ t": IJ.Ju"Jf,un,[, 
%wrblf, t- t:.wz,[J, l!Mn.'r,bl t:.bmw'l.nmblfi t:.b'lmftp 
u J""b .t;f, '1l' nu ,nLU mj, ft t..'ir.2n•ull!, 

lr~. 116 . i/,f,u,4n'lf,Jhmpf, 4uruif,uwpf, <fw1pbpf,L G.Lzm.J1lbpf,· 

Mtuppb,p"'fJJn<lr .,.,,1,,'l,t.J'l'"'< "'"'I'll' 

U.pm.LUpj,'h -&.fi·znd[! umb,'lJ-,ntJ bb ,bf[. 66-ntJ 9,nLJ'9 mp,[_LU,J­

Ulll,f",[!f, 01q.fin•t/1 JLUJlp1 

Uwnn'Lil 1-[! -&.b(z_JLUb LU,ITJPJNL{'b { ( ,dhri.pf, '"l'nJ"l, U1LUb1J.f,q qwJ' 

tnLUpipbp .p,LUpd_p,nt/JJLUb .t;b'l'ntqhibpn,f_ '>•LU'[;Ni["TfLU,ft,J,9 wlbnf/!bhp), 2-[!' 

p,nt!pbpLUJP'b LU,b,nJJI!, 3-[!' t,f1LU·J/rb JLU'imJh•m,p[!' -G.lii,ntJ[! J_w,,f,/,1:nc 
'>wJurpt 
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6bzJLUb W'llp.Jntp I! J ;f,LU9•b.nLJ bb ,[j,u,ftnq_,f,J hmpf, WJb J-fi~.f,'l,, 

npf,Ji q_nrp,[_U11J- ,{ qw"lftLJiup[!t llftb l!L. ,f,npdw['qn~Jbhpb uq1ublf!, ,Ufbtn'[! 
,t utn'ntq.bl ,uLUp.pJ, ~bpJbm,f,ft,niJJ.rnub[!t ?l[TLU• .t;w,lw,p ,,f,wq,ntJ bb . 4 
.L. 4' J-n ["LU ftb hp l!, LU J'u fab.plb' ,[_fr u ftrn q_f,,J b mp[! LUb1_LU m,n tJ h·fi -&.b•zn ti! 
,JJJ.ILLU'f.LU9,b,n'l ,ULUp'jlj,9, LU"fLU um'b'lJ-n,iJ LUJb ,JLU.p,uf,JLU•L -&.bznul[! , 

npf, mLUft J mw11,f,[' b.b U1lJ/uLUm b·11 If LUbn,l bmp•n,[_ .1_LU,j,nLJ b1b •llrJ'l­

:AbzntJ[!, Jbmp,n,[_, •npf,9 t:bmn uLUp[!f! ,J,npwftf, (7) 01q.b,nt#JLUII'p 

.wJ11LUmn,J b,fi 'AlbzJLU,b ,lll"lJPJ;ntpf,9 .L. '>btnL.nd Jwb,nJbmpf, 9m9-

.Jntbpf,b' 20 pnUfbfr [!bf1LU9[!nLJt bfJb 2,bpJLUumf,-G.LUb[! 1_/r ,f,n,f,n/u­

.ij_nd, LUUfLU JLU.U'nJbmpf, 9m9Jntb,I![! t"lhm,.p ,t ,,f,mf,,nfutf_f,1 llb·zJLUl, 

,f,nN7w9ntJ bqwmbint '1-b"l'J!'nLJ UJ1b•t;.pLU·dh2m t J-,npLUqlb'hpb nL 

LUbn/1f, (2 ) f,i9wb[! Uf,wmbl ,ohLU•n,f, tntJ-.ntJJ1n,[_ L. LUz,JuLUmb,a.bhJ 
,,nLUibd{t,q[!t lJ.J•b mb'lbp.noJ, ,npm1b1'l111,[_ o,rpb u1ifi,9li.,1n•tJ t, LU•nwy_w·bnLJ 

.bb "l'l"fi.LUftbhpt 9-mbbln,[_ LUJ'J- mb'lbp[!, LUZ/uLUtnnLJ hb ,[_bpLU9bh[ 

LU f U, J-npwft&bp[! ,/.z,i.uqb'lni,[_ ,PUUIJl1L'ln,[_, h ,q_,Jnuh1,n,[_ fu9wbfo J.nm 

1, ft w ,m ,[_LU1J- LU b 9'r/! b p I! t 

<Pnp,dbpL uft1ub1nt9 LUnLU'f LUb'>pLUdb•zu, t ,/Jbp,JnutnLUU1[! (6) 
lfwpqwq_•npbl ,LU-Jib 1hp-Jurumjr,;$.LUBp '>LUJLUp, npf, mLUq Ufhm.p { ,qLU­

,n LU["-i/_ bfi J_LU',f,nulibh,[1[! t '>l'wib f,,9 .t; bm,n i[_f,,u ft,n•q_,f,:J b mp[! q_W'£,Pl'l/"nul 

.bb LUJbUfpuf, '>brzni.qn,[_ (JbJ- JLUuLUJp 2,pn,[_), npf, ,[_f,uqnq_nt/1Jntb[! 

,f,n p.lf, 2,bpJ LU'ump'b.LUb,nd .t; LU Jtn•b,f, ,{t ? l' LU ,; LUJ w p ,[_fr uq1n q_f,J bu, pf, 

.J.LUfu J-ntbq[! L9fintJ bb ,[_hp[! LUnLUf.LUfJ-p,[_LUJ- J-LU,{_w1n,{_ f.11L(I, 4 L. 4' 

J-np1LUq1fibp,j, 1[JLU9 '1-ftPf!nLJt llLU[',[,lb LU!b2,wmni.J bb i[_f,,uf[n1q_f,Jbm'l'fr!J 

L. rbpLU Jb2, umb'lJ-nd LUJb 'b.,b•znLJ[!, ,npf, Ul,LU,ft '9W•bftw'iJ111tJ b.b J_LU­

,f,.b,1 JLU1J-.nt9j,qnt/1Jntb[!t d&z,nd,[! lw,f,bl,nL9 .t;bm1n ,j,LUqntJ bb 7 

J-n,pLUq[!t FLU,[11d,pLU91bbln1,[_ .t;b,4ntq[! ,[J,wft•nq_J,Jbmpj, dwiJu 61bft•f, ,fb­

pfab ,b,f,,2f,9 2-3 'lid, Jf,,LU9b,n1.1J b,b LU1Jb -&.'irzJwb ,uLUp'f!pb L. ,[_LUJJ1-

qJLUbur1_lll'tf,,J, oq.bntfJ 1w,,J.p 1_w1,f,nuf llllf Jwuf, tpb•'J-/r,ftf, l9'JUJUJ dLU·Jw­

BLUq[! 3-P'I- bj,zf,9 4-p'f b/rzf!t i/,f,u,ftnq_J,Jbmphpf! h -&.bzntJbhpfi 

[!bmp,nLJ b•b LUjlb '>LU2'Cn,[_, np L'9JUJ1b rfw,J,LUbLUftf! 1/rfi,f, 50-'-360 

tf.r4: 
24-l''I- '> LU•,[_LU,uLU,prntJj,9 '>1LUJtnbf, ,t, np w,fr.,f,1n,f,n1fu J-LU,[_LULf 

JJb'Uf[!N1.1J ,[_f,u ftn'l:frJ b mpf, .t; LU u ,n LU ,n,n'lli,[!' 

.npmb'l' f1
0 
-b ftwlfrf'Pl1'l '>h'lntqf, ,[_f,uqnq_ntfJJntbb { m,{_JLUL r,hpJLUu­

mf,-G. w b,n tJ, 
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~J m pm::, -rul7 U1 nm J,nm ln1 ilelf1 U>fl u•l ], u,F mifGm J,n'!,''I G.iJ.U',, f.ffl ],J l/1 

} Ju],m,,Jm:, '!,,miJ:Ju, •J1,ul: '!,mif'!,Fm '!,!{ P"'"'!.'Gmlq],,m 'mrJf/i ifil111ql.,, 

rul'l'!-1, 11 qq p1UqGmJu, ],ml 04nJI, •,f711mn '!'I pwqLud ],ue]F1Uf1Ul 

I/TT.4•u,mlq,p i/,,,mpm';/ 1p1u•-0og-o,t mJ,p 4il41Lmd '!,'i/'Fm,Jl '!,Fm ],u•l!f'!, 

-Gmi/mu, ,'!,!{ p1u'!,Gqlm::, i/J!{'!,Juu,,, 4'!.i/u,ml!fp fml/lu uu,11:, 64'!.mJ,i 

''!.'I p.unfu,j, j,1m-b1J,1m 4'!.mit 4P pwitGme]'!,il m],pmp v-& i/J.u ·•],u,Jl 

il11mn fmJueJ pw'Uef 11 6'{[' 4,,inpmd fm],11l,, iluJonfm'!, '!,!{ pwJu], 

-mLqu, ilif'!,m11•lt:, 1Jmpm:,1 1,ulqu,nmJu,mln ffF1uf1ul ],uimi/GmJu,'!,,qG 

-,,_u,, lmF],•ui }• ,nl,qpmJ:,'!,m '!,mil,?'!,i/ ''!,mil1Fm '!,!{ ['1,u'lll,, G,J'!,i/u,m] 

-·'{f 11fmdJ11eJ Jm•pm:, wl11u,nmJu,mln J!{'!,e]'F-ruf1ul 4'!.•4•u,mllff' 

_ ilp1uZ1ulu 
:nmM1u'11{6u1qmJ1 1{1hrnelt1uq1ul l{gl{mmlq~ "8 J'.}mmmn{ln 

l'l, . 
'186 . P cl • ~ = P 0 l 

,mlnm •],u,-pn '!,,mFn '!.4'1m,Jl '!,!{ fm],,,j,im? iJJ!{'!,ifqp,Jm 4-d 
-qeJq ''!.4fm],U1m:_, fm],Ju,lf mJ], fi,G'!,m11m d G,f p1'ululnmJu,nil:, ,fb 
-Jmp ffbmLLw 4JqJu,, fm],Gmu,n J Jmnm],m::, '!,FY/ 1G4J'l'!,_,,,/</;mJb 

z 
{dhf = -rm~ '(d)d = •~~/;, '!,'I pwluJu '!,1-P d 1],ul'1uJmnm],m::, 

'f 
i,J-&l '!,!{ pw],lm:, ill'1uJml '!,,JFm'!,mp:,mn ,,41'm'!.4v 4pJmlmL11s 

1( 9'&I):, '!,.1J.1ulefwu,nf 4IJ4ii11,rr 1-p 1,'lu,Ju 

'p ]'ll A_l UI J .. _ 
,p.u•11•f 

-m'!,md• lmF11,u,'I:, '!,'I p1u],l,m:, il'LfJrm'llm!} :,],u.J!{'!,it'!,m11,'lilj J·11,1JJmu, 

,eog "·ihparil:1a~~S1aqmp ~.Jl{~~U1aq1al JUltl · 'l '111pla1t 

\ 
' 

4IJ4>li11J·n 'l'm-b,'!,,m· &-6 '!,1'1 pwJm,u,mJr, JM,p1u,j,m7 4n,f,ln.nl'fl :(w} 
1111 ,fl,'1 ,J,, 41, '!, n• '!,I{ I'~ u l u Ju, G 4 '!,1 uF.ef ,1JJJ•q ;/ Jm S : '!,i m p1 u11il,,,, 11: l.q I' 

-i/nd'wFd fm],rul,, iluJo,nf\m'!, 'l.1 1'1unf.u.,j,mL'f\U1 i/,,,,f-b'!,,n 11l,n'1:,1u,'!,FYJ 

.tiJpmFefw'!.bo 1'1-/',,Jm4m1uf rm,,, ,ft[Le] 'lm,,mJu,qp,J~:/!' (I) iltpuF{!/ 

-1uJmljJ7 '!,min r/,,4,l,'!.n '!,!{ pw,j,m7: •4il,,141.,, lj•m,,m'!,1ub•4J•u~ ],u111J 

-11-J ilJmN,flnmt:, l'!,~uF.efw,,m'!,mit _lu,Ju :/!' ,JJl'fli'!,n 'l!f r1·u'!,B'U1f' lqp 

-i/,,m],u•Lunf: Jmt1,Jlnmlj 4J\u,'IIJ'i/
1
b,u,,n,,J•], Ju.7 Jim['m::, mJ,i 1iFL·,f],m11 

-ml ,JJmH,flnm,,,, ,JJu,q,pi/h,uJrni/],• 1ql,uJu iluJo,nJ,m'!,• :, u,l·qpmJ:,'!,m 

J'1,uil'ln.111J n>fYJ ,ill'1uJm1 1!,'i/Fm'!.mr::,mn• ,,41'-m'!,,tu ,tpJmlm,1,'lu, 71m'!, 

1,'I ],l•m:, :, J.u],mJm'!,:, mJJ, 'Im!':/:, '1J'l'!.J'1U,j,im? f'm ],Jm.u,m t:, 

tm Jf}i, '!,·,rrrF l!f1,uJr 4Gw'f mp 

il'!,wFrJwGqlibm 4-Hd ,J'f!F1uf1ul 11m'!. n71n7'!.4 •rfJ11dwF'!, Um 11 ,Ji 

-'l'!,u,,JluJu,1,,,1? 71mlj 17J4nm1Jrumu j 41,,Jm,, ],u-ltud11!' nF'fl 

'•'!,11 ui d1 u ,,,f G, U.f 

-m I'' 1m f'U'!,m '!,·'l,'!,1U' if,J1,1.,uJu 11. 1!,i/'il'!,'{,Jo '!,m.f.efw,,,4G,,u,fm I' ,J'!,u,nwf 'I. 
rw],IJJ•mfl'!,11 '!,'I if'!,i.,uJu £J,JJ'l'!,iefF1uf1u,l Lu],1,,JmfJu,j, qfi 1lqlq_ 

z 
,,11,4,j,,.JI. (d) .i:I=-

1 
•u., 

lqrhm,, 111m'!,• /' ,J1qJmtz :pwdq.1J.,U1m'!,,JLJuu,'1 (d)d=-'!,!{ 1'1uG'!,mJ-b 
/J, 

ilJ'l'!,il11puFIJJYJ :J,mpm::, ,JJ!{'!,1'1ul1J1y. nJu? ( 

0

: ) il'!,1uFef1u,74;G1u'f 

-mp '!,mlJm,J11dimJm:,, '!,q r1u],lm•::, Jmp1m:, 4J'l'!.efF1uf,_u,1 Ju1u't} 

:ljmu, '!,ml'l'!,y. '!,,min '!,iJ/fmJ'l pn 09 

7/ Ot 'og .'0l '!,·!{ p1uJmu,m,, il'J!{'!,f'lu,j,m{j :il11u.ff1,,ub,u,,,,n,,Jp• 4J'I'!, 

-eJilufwl Lu],,,umfJu,t, '!,!{ rwplm:, dpmFeJ1u'!,-bo ,J11-rm1md Zd)= 
=U. '('J) UIJ,rIUUimUinm::, 4Ju,q!'tfbu,ljn,ffa ],ulm'!,"{'Jl(J :i/Gu,li/r,m,,m'!, 

-mrmp w,1q,],G1 1,U 'Jp1ul'!,y.-p1u,t,m, ],,u•IJm'!.'"'1,'1 '!,hU'!, pm-b'!,,m '!,•m4 

-mifqf If 11' ], uJ 'l'!.lfF1,U>f'I u1 1, u ],,IJ JmfJ u ,j, '!,q [''1 u'!,,IN dipmf ffw•'!,lm,, m£1 

-Jq:, i/J,nqp,thu,,,n>,J], Ju0 ''!.I'{ p,u·'!,GmJu? 11 f'1Uoijmp,1 ],ml •il,,wLq::, 

1tuJdi41im,, ],ulq,,Jmu,mlJ mlnm• •],u,Gu'l4p ,,t,J'l'!.',,mJuf ,t 11 p G-J.tJmn 

'!,mp.Z'!,y. '!.'I' pw,;,m6'!,m i/Ju,qp,J'b,u,,n4'J,. ,,,mu, ,JJ'l'!,'['1Ul.1J.y.. JqdJm•u, 

1u,,J11 fb.mp•'!,rum 'l'mb'!,im ifq,J:11 '!,,If pwJm u,m,,, ilpwJdi,flm '1 

iill,4'!, ( t) 411J7l, 

117'!.41' f!4l4'!. ( &) 411ilJ!f'!,' il,,m'!.mrmf '!,mpG1 41,,Jv'!,.-b lm ,'J-
0 

z . ,_ ' 0 

•],u-pn ilrwl'!,y. '!,mfn '14FmJl ,'!,-d 

,mtnm~m«n' "'\ ·q 80& 
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lJ.,pq.J,nLU[!Ub'f' I! •wwu 9,n ul bu ,; b mk1w l w 'lJn w w ftn Lil' 

U.'Llnmw¼ 21 

p z 
fp•Jf,'r, UJ'U'z, Ju,Ju,'z,u,'if!. 

O,znLJ{!_ ""''""'_.,,_ 
uJ~ny 'r,krn,J 

PZ 
1 

z 

lJ.1,u,U[,f,u,f, w,z1nwwft .ftwq.Ji[nul t 1n<pU1.[!U1U'l.Jl!'l' ,/mp,J.wpft,f_nrz 

ln,un.i1/JJ, t;wJwpt 

l/w,q.Jbl/. PZ=F(PJ q.pw·!J,J,q[!t PZ wpurwqpJwift t;w ,uurwurntJ~ 

1./tfih'll! i[ftwJnLJ .t, np t;•brz,niftif! UJnLUJ,nUJUJ'U ,t, f,uft ,f,n.[![''Ul9,n,Jp 

:S,L2,Jw,u Jbuw9Jwul! ,q1n,wu/Jw9 9ni19 t UlUl[,f,u, np UIJU ,n,uf, wun­

Jwl Jwun,9f,ftn,/J JllLUt PZ ,wpur Ul'f/1 Jllll/t ,I buuiuww -S1u1z,I UIU J b~ 

.uw9n,,J f,9 9ni19 t :urw1f,,~, np i[f,uqn qf,J bur.pm,! t;nun,J I! q,wur wp -

J/_n,ul ,t urn,pip'ntlb,uur nbrJJ,.Jj, urwft,, , 

lll',nzb'l, /Jb 'l,n,un,1,Pub'l'ft,9 •n'f'n"u/! niubu wunuwr 'Jwu.ni9J,ftn,­

JJ1niu,1 Bn,19 U7UI[ PZ-f, UIJU wpdb.[!fihp[!, npnu9 rJwJwuwft i[bp-

1.w1un,J t ,J ,wJ;n,9f,,ft,n,fJ1wu wunJw1ftw1,f, l/1l_UIU[! b. uftun,,J t 
1 ' . 

Ul'n:l.,PipllL[bUur[!t '1wq_Jb1 -=F (P) q,pw,!J,f,ft.f! b. uurw9,[wu ,nirzf,.,zHpf, 
z 

JJb.f!nL/JJUIU wuft1wf.i ftnurwuqbuuf,9 ::wzifbl [llLUllLJ/Jfihpf, uwun,9f,­

lfn·i/JJnLU.f!l 

d-hi,u,m}i&ji ltfmfirn1.dp. ip.um Lhp}i 

1.wcSw.fu wu ::ptudbzur t L,ftu,nuf Jf,ui'.b. lnut.niJ/Jfihp Ufwurpw,u­

.urbl/.f! rJblwur,fr.ul! Jw,[!pbl' f"J-p.w ::w.Jwp ft21nn,J bu 20 4 rJb'lwurfli.i, 

ii Ul'U p w 9.u,n ,J I.,. l9u,n ,,I 10° ! bpJ,n ,JJJ n LU n iu b 9 n 'l 1 l O ,O 5 % -w u n g 

j!U19wfuw/J/Ji[f, [llLUniJ/J U[Wpniuwftn,z pwdwftf, ,lbt ( wi[ blf, pwpJ.p 

1bp,Jw,uurf,-G.wu,n,J rJblwurJ,uj, ,flbpjJ,J,ftHpf! ft·wpnrz bu f,pw,p ftUf.J. hl 

I.,. 11riifwpw9.ubl l,[w9•m:.U[!)t l}.J''f 1£,llLUllLJji}niJ db[UILnf,U[! /JnTU,nul bfi 
lJ O ,p'n U[ b, UI u I! u rp:: UIUJ Ju UllrLU b1l nil fu UI nu f,1:n il I f"J-,p UJU f, 9 ,; b U1 n l n L- . 

.UnLJ/J[! 'fbftw·u,u,n,J bu, l9iU'nLJ .[!U19w:fuwP,P,ilf, tn·,un,JPJ, un,rr 

pwd,f,'i.i b. zwp.niuwftn,,J {i[w9.niLJ[!, ,unpf,9 'fbftUJUUJnLJ b1u. lif'w9n,Ju 

nL ffb.ftw•u-urn,LJ[! ftwur,wp,mtJJ biu Jj, .[!LUfiif, wb1qw1u, :/Jnpwu fpni[t 
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rfblwurf,uf! urb,zw,f,nfubln,£ P1nifuubpf, J.wqwpf, Jbt, zwpniuwftnuf 

b,u Lifwuwz 5-6 UJIU,qJ.UU Ul.Ufl[! tl"nift 

lJ.Jun~::biur1L, {Jf,1wftf, (lllIIaTeJib) 09un,/J1wurp db,l,wurf,u[! ut,b ••. 

rzw,f,nfunw bu p,wrJwftf, J ,bt b. ::wln,J 30-40° !['UIJ/rU pw,zuf,.[!f, 

i[[' w I If Ul'f!11'1if w u, ,; w,l i[ w u rJ bl w ur,f, u I! ,j, urn LU J, 9 U[ w ,z U1 U[ UJ U b,cn L ,; UJ - ­

rJ w p i[pwu wifblw9fin,J bu {Jf,Jnlft Jbft pJnipbrzf,-ft (Ln,ui[wu ,j,n.f!f1' 

.f!UIUUJqf, U1UI.[! !l''" ,Jbt)t 

bjJh wfi::pwdbzur t db[U1U1f,uf, 'fnU'fll'lf! UUl.f!Pbl tLbfturpn[f,U1-

fibpf,9, q,UIUJUl[',ll'L,J 1b,u upw tnLctni1/JHpf, _ 'fftUILP''l. ftw,l ttbfrur,pw--

11,f,w,Lfr.'l.11 

lfw'/!,P'if•UJU dbt w ur,f,U•[! 1:n p i[f,r&.w q'n i[ u ur wu•w1n L ,; UJ r1w.p ,; w 1til wJ· 

d1b[WU7ij,U,f! HJUmJ bfi .Pl''nuw1J,.u fuw•nUnLp'fnif, UIU[UI 2_,pni[ twit 

Lifw'9,if'wU ::.wp/J Ul'U[Ul•ftn, i[pw , npf, b1q,p bpf,'i.i ,lbu'fbtb,1,_JUIU uwuf,­

ft·n,f_ w•Jp•w9.,[wu b'k Ul'U[Wqb- fun,z,n,fw,ft·u,b,pt lf1niu O['[! d-.bt1l.lUlll{,uJ, · 

11mu,,,.n,z,[! fturpwur,n,J bu 9wuft,w9wu Jbun,JJ1wJ1p ,I.,. J.il,.n,,f_, ffUIU,w ­

ft.nil U[,nqniJ ,UIU[Wqn,9 b. i[bp•2_UUJqw'i.i ;__npw9Jwu ::wJwp mb,zw,[n-­

pni,l uuJpwftwu JJ/Ji[ni[ LBifwu t.f!uf,ltwurnpf, Jb2_1 

U.z}u,'wmm&f 4. SwJ!WguwG wqqhgmfi}!nIG]! uwll'mg]illnt~!Wll: 

l{pw 

.M 3 wzrjuwurWU.[!llLU 9,nLJS ur,pi[wu Ji,L,.ni[ U[UIU1pwumifwu db ­

uuurf,•u,f, 0,5%-wun'S LnLUnLJ/J{! L9,Un,J bu O:uurifwL'fft: (•fi,Jr. 64) ,,fj,u-­

ftnqf,Jburpf, Jbt, ftbu rJwJ UIJU euft,zr1n,J UUlflllLJ9 U[Ul['llLUUJqn,z: 

'l.l''ft Jbt ,/,_ ;__w',j,nLU .t;nuuw,u dwuwuwft'wu/t2_,n9[! 0°-n,J, Ul•U[UI llf.1'n­

zn,J bu tnL~llLJ,flf, ::n,uJwu dw,Jwuw,qw'uf,,2_,n9[! 30 Li 40°-,n,Jt 

OllLJU tbpJwuurf,&.wufibpniJ npnznul bu uwb. {Jnpwu tl'ft ::nu­

J ,wfi dwuw•fi,wqw.,JJ,·tn•9{!'I 1,w,ztfcn,J bu qnl,ft Jw-~n,9f,.frn,/JJnLU'[! (22 )' 

t;w,i[w·uwp•n,J,n,f_ Li UU1U1!f1,f_wu ur,,f_Jw~u,bp[! urb,zw?p,niJ 'l"I =:F(Z) k. 
lgri=F(t} ftwfuJwfi 'f['UJ_!J,f,ftubpn,J, npf! 9ni19 f U1Ul[f,u uwuni9f, ­

ftn,/J1wu b. tbpuwuurf,&.wuf, uftlb. b,zwu f/UIU[[!I 
\ 

U.z}u1uunw&f 5. d-lqwm]1G]1 1mll'nt!PJi uwmng]illntp!wG tflmfm­
]untp!ntG]!' ljw]ul[wl'i' dwuwGwll]ig 

9n{', ,JUJ\f!,pifwu rJbiwurf,,uf, 0,,5 ,q,pw1Jl! L-n,,u,n,,J b1'i.i 25 dt £,p:fr 

J',bt I.,. U1Ul.[1W9fimJ £,PUIJf,,fi ,pw,zuf,.p,f, ,qpw u,f,U)[ L 45° t (niU.nitP!! 

U[UIU1['•UIUU1'b,L,nL9 t;bu,,n, wfin'/J.[! lntun,1/Jni[ urbrzw•i[npll'LJ .bu 25°-fr . 
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t/.ipw qw['1q.w,f_,np.,f_wJ /Jbp•Jin:uU1,wU1j, ,Jbp_t l.fwUJ,f,,uwp-,['fruq,nq_f,JbU1-

['/r Jb-p_' l9'fi,nu! bfi npnzw4f, ttwi/_wv.n,£ /JnpwJ p_nir IL J!fi,f[,,zJniJ 

liniJfi /Jb'.["JnuU1w111f, Jbp_t 20 p•n·UJb UUJWUblnLg '>bU1n bp,bj! w'fii.q.wJ 

1;w•,f,1niJ .bfi uif, '>nuJw.fi d.wJwuwl(wJJ,tnsJ! IL ,R_bp9un1:J J,f,p_f,fi 

' ~zwfiwqn-LPJnLfi[!t 

rJ.f,uft,n,q_f,JibU1p[! 11wu,wp1ft,niJ bu, n·,znqniJ UUJ,f,,pu,ni/_, 1.npw,9-

'bniJ ,IL Jbu l9Und db,[wU1•f,·uJ, lmd-nLJ/J (Jj,llnfinLJU Jw,,f_wln,£, f,u: 

11[' f_nL.[''f! )t 
'l-pwfi9blnif. ,f,np·du uft,ubtnL dwJ[!, i.w,f,nt"1' Mr t'nLd°nLJflf, '>nu­

,,Jwu dwJwuwftE w,lbu 20 ,pnU[bU Jbq, w1fiqw,J, ftwu,wp'btnt/. [!U'7-W­

J H[! ,f_ bg 1.,w1,f,n,LJt <fw,J w ,fi~ 4/i JnLp w!l!Wlfi unLp '>wU1,[wJf, '>wJw p 

qwu,wpniJ b•u J ,f,WJU ,Jb·ft 1.w1,frndt UU1w9,f_w,} wp11JnLUj!Ubpf! q.[!­

pwugmJ ht '>bU11ILJWL J.J.,,n,f. 

t/Jnrd.'i, u~ul,lnL dwJw­

'i,,u~ e., rn"I h 

~nuJu,'i, JwJ,uj,•te• z 

1 2 

20 40 

U.iunrnw~ 22 

I a I 4 I 5 6 

60 80 100 120 

IJ.Jrpn,z1p_ 1,f,np10.J, [!U'/J,wg•j!nLJ ,[J,uft•n,q_,f,Jbmp[! UJb"'l! t qU1u,f_J, 

/JbpJnuU1wU1J, Jb,l ( ,25° -nLJ), 

U.'lfnLuwft,f, ll1•,£Jwl,Hl'fa '>J,Jwfi ,fpw ftw•n.nL9nLJ bfi ~W['Ullpb-

{'Wqwfi JwJnigf,ft,niJlJw,fi IL durJwuwftJ, ftwfuJwfi Cfl'W•!/,J,,lt[!'_!]___ = 
'Y/c 

= F(Z), uibq,wwb11:n,£ OJ1''1/tfiwU1H,p,f, wnwfigp.J, ,[pw ...!J__f,, f,ut,_ 
"'lo 

U.z):uwuiw&f 6. U.11li11]1 wqq.lignt~sman uwlrmg)llfnt)itJWG l[pw 

bpbj! ,f,npJ.wunpf, Jbi L9UniJ bu 5-wftwu tit dblwlllf,uf, 1 %-
. .u.1',ftn'iJ tintd-n,iJ,P, llliUJ,W wrow1_.f,fi •,f,rr,pJ.wfin,fl(, Jbp_ ,w.,f_blur9iu,m,J .bfi 5 

ift li:t\l KJ-J, LnL,}nLJ.P, bpftpnp11-f, Jbi' 5 <lt IN 'K2S04-.f, lnid°nLJ/J, 

J,uft bppnp11f, Jbi' 5 <lt /Jnpwd- f_nLp IL [W,£ fuwnUriLJ b'u1 bpftwp 

~w'>blnL9 . ~bllln npnznLJ bfi fipwfig JwJni9f,qnL/JJn1:fi[! IL 
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liqwU1nd, np JJJp,wfJ/J,f_wftwu w,zbp[! (f,fitUJbu fiwlL wJfuw[Jp,f_J,, 

!f,nu,!f,npw•ftwu PJNJ, IL lj,Jnuw:pp,u, w,zbpf!) J!W[',.J.pwg.fi,niJ b~, f,,uq 

1n11w:rpw1luwftw:fi (f,ui,U/bu fiw1IL pp,nJ,wipwJuwfrw•u, 9f,wluwu,wJ­

iiwf[wfi h nn·11wfiw,2.1:rwJfiw4w~) wqbp,[! J,~bgfiniJ ht i_nLd°nLJ/Jf, ,lw-

d-n•i9 f, Jrn ip J'" ifi,[! t 

llz~wmwlif 7; 5tpwlrG)1 )1nGGlip)1 1tnGgliG1npwg)1ws)1 wqq.b-
9nt~Jnt61! dht_w111]16)1 tntlrntJ]i)6lip)1 uwlrntg}l­

ljnt~!w6 l[pw 

-Rw9w,Juwf1'/Jqj,9 IL ,pwgwfuwfAJJ,f_wftw•fi UWlll{',f,nLJJ,e UJWU1-

pwut11nL,J ·bu pnu!pbpw1J,u L"'L,}nLJP,Ub,[N '1-pw '>wJwp 'l ,f,n,JTIJ.wunf­

ubpf, ,Jbp_ tsfinLJ bf, 0,1 N [!W9wfuw/J/J,f_J, IL 0,1 N j!Wg,wfuw[Jp,f_w-

4.wfi fiwmpf,nd f,' w,zJnLuwqnLJ 1iz,£ w,} ,}w,f_ wtftbp[! t __ _ 

I 2 

CH 3COONa .Ct 9,8 9,0 8 5 3 1,5 0 ,2 

CH 3COOH Jt 0,2 1,0 2 5 7 
'· 

8 , 5 9 ,8 

PH • . . . . . 
,Jwlf,,,'i,.,,~I! ¥.'"IC'~•, 

..l 
"lo 

[H+]~f, wp,d-b.pfi,bp[! .'>w 1z1,f_nLJ Mi t;bUJ'Ji.Jwl ~UJi/_•wuwpniJn,£' 

[H+J=K [fi!Pn,I 
. P [ "''l I 

.f!wuf, np Pfl,f_f, IL wqf, q11)u9buU1pw9f,wubp[! f,pwf" '>w,£wuwr . 

b'i,, 4w,pb[f, t ,f_bp'!Jfibl upwfi9 ttw ,£w1t~·bpf, t;wp•wpb["nL/JJn,LU [!I 

.f!w9w,juwf1/Jl[f, ,,.J,ungJw'i, frn•u,uuiwuui[!' KP ='1 ,8,6 • .to-5, 
fl["n''fb'L'nl/_ [H+], '>w-ztf:nLJ /:r.u PH-[! PH=-lg[H+] ..... ,t ... -

uwpnLJ,f,9,1 

lf~.f",f_wltt dhi_w.l/1[,fif, (ti l'l'l) 1,5 'l{"W•JJ! L-IJILrt.nLJ b1'i, 50 dt 
ll'P ,Jb,p_, U1w<.pw,9Htn11/. w1fi U'.W/f,U pwquf,[!f, ,[pw 45-50°-n.t,Jt 
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Pndf,bpwJf,L 1ntJntJf/Lhpn,f_ [9,f_wJ 'l ,f,npJ.wLnfJLbp[! L;w,lwpw­

qwlnul b•L: </>npJ.wLnfJLbp[! qwll/nul b'ii 1wpn,f_t {wpf, wq_wm b.. bpqw[" 

fJn4L·,f_wJ JwJp[! qwpfJwJ./J. JwLntJ b'ii' ,f,itpJ.wLnjJLbp[! fJbpJnu-

111wmnul qw'fub1nt ,'iJU(UJtnUJqmi/_1 .?.wJwpwqw1,,f_w,J ,f,np·J.w,Ln[Jfibpf,9 

JntpUl[!UIU,lJ'nLpf, ,!,by_ L9Lnt,l bL U(Ull11['UJ,utn,f_wJ dblwm,f,,L.f, q:b•n 

LnUJ[! LntJ-ntJ'fJLbp[!, [Wi/_ juwnL'nt,J bL I,_ qwpflbpf,9 qwjunt,l 25°-fi" 
,; w,,J w [' qw pqw,[_n,p•i/:wJ jlb p•,l nu mw,mn tJ 1 

l/wllff,uw,p i[f,uqmq_f,,lbmp,f, o,qJ,ntfJ!w,l,p bpb.p w&,qw,l 1_w,f,nt,i 

bL flnpwJ U"P i\nu·JwL dw,fw·Lwq[! b.. L;wLntJ JfalfrL•[!' 

if.,f,uq•n,q_f,J btn pf! 'fUI mwpq bl.nt9 Ii. i_n pw9,Lbrnt9 1:tb m n 1_w,f,n~,J 

b L U( UJ 111 [' UJ u mi[wJ 1•atJn LJ/JL b pf, -': itu ,J wL cf w,l UJ L wq w,l f,y_n9 [!t Bn 1. ­

[' W[!UJ 'it.l_'J n tp 1_w•,f,nuff,9 L;b·mn i[f,uqn1q_,f,,lbm,p[! L'[w,'irnti,J bf, Lwju 

Ln UI [! ,u,,n ,f_, UJIU( w JJ•n f' w•J l_{"N "- I U-i/Jb lP' L.n,tpp UI zfu UJ Ln UI L.p<L hp f, cf,w•­

,l w L w q,, wJbi'i, 1_w1,f,nLJf,,s L;bwn ,f,f,.uq•n·q_J,,!bmp[! Li/.wLntJ b,'i, ,[!pn ­

Jw1f,,'i, ju•wn'iin.tp''fnif, UlllfUI y_pni[, Jw.[!ntp uU(f,p·mn•i[ ft,w,l w9b•111n­

'i,,n,f_ Ii. i_n{'w9,1nnt,J b'ii1 

!Jw1,f,m,l-'i,bpf! ,[_bpy_w9HinL9 ~bmn L;wz,[_nul b,'i, L;wpwpbpw­

qw'i, JwJ,nt9,f,qntfJ,JnL'ii[!t IJfJh i_w•,f,Jwu ,Jib,)- 'Sz111ntfJ1n,'i, l.P U(UI• 

;; wl'ii,y_i[ n ul J Ulllf UI l n tJ-ntJfJf, Ln bu UJ q,w [' Ul![f qzf, fL[! ft wp b LP t ,; UI ,I UJ­

p b [, npnz Jnmw,f_npntf/JwJp, L;w,f_wuwp y_pf, mbuwqwpwp qznf,'ii, le_ 

L;wpwphpwqw'i, JwJnt9f,qntfJJnL'ii[! J;wz,f_nt,l bf, J;btnUJUJL J;w,f_wuw­
pn'tJn,f_' 

ll•Ln'w94JwJ w,P'-'1'Jnt'ii1,p'ii·bpf, J;f,,Iw'i, tfJ,w f[1w1q_Jbl L;w{'UJ!pbpwf[w'ir 

JwJnt9f,·q1nefi/1w·'i, ,/,_ tn·tJntJfJ.f, PH-Jr ql/JljuJw'i, q.put!p1pcq[!, mb'f!U1''7'-

'1/ 
pbtni/_ "'l''1'P·'i,wm,u·bpf, wnw•1Iwf!f,~ ~ f,u ,~ UJ'PusJ,•uHpf, UJnUJ'i,9-

, . '1/H,O , 

,pf,,'i,' l ,ntJntJ/1,Hp.f, PH-[!t 

'J.111H1 dlb1wll!J,'iif, f,,q_n{£bff111l'f,ft qbmf!t 
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U.zluw1muGf 8. 'llnl111U16.}11wglnnwm}I u}lf}IG uw~m9]11lw1]1U 

un1hlfn11w1]1G l12n}I n11n2n11I1! 

flpnzJw'i, L;wJwp ,[_bp•9'iinL,l ,b'i, 1:_npw,9,f_wJ "- ftw1n~'i, •q•znf, 

pbp,[wJ U(N[f,,,f_f,1'iif,iw9bmwm I,_ ,,Jw.p{'',f_wJ 1ntJf,1_1 lfw1Jnt9f,q,ntf!Jw'i, 

1_w,f,ntJ'iibp[! f[wmwpntJ b'i, fltppb1n'fbJf, qwfu,f_w,)- Jwf[wp'fwffn,f_ 

ilf,uf[,n·q_f,,,lbwpj, oq'iint/J'Jw,Jp. {'iii[, 6'l )1 
10 ift-w'iin9 U(pi"{bw,n,f_ 1ntJfo'N'B ,f_bp9'iintJ b'i, 6 ift "- fun,zn-

4_,,,'tn,J { 2} l9'i,nLJ ,nu,'i,a_,,,a,,_ w'ii11{Jf, 

(1) Jby__, 15-20 .f'n"lb /Jn'l'l,,,uf b'i, 

jilhpJnum,,,ur,,,9 J,,,'i, ;:,,,,,1,,,,,, 11n clw­

Jw'it,u1t,,,Jf,y__n9n,J 2-3 ,,,'i,'fu,,f [ 11L­

ofitf! JJ-nLJ 1,,,, /un'lnt/_u,'tf, (3) Jhp 'iif,­

zf,9 .f!Pi. t/.hr,,_, •lbry__fi'ii ,,,'i,p,J L"LJf,-

H!. pu,rarwt/ithtf,u qnpJf, b'i, 'l9nLJ 

4_,u1rluw'iiwt_W,f,f!. /,_ /:,u,zt/_r1LJ 1mJf,t_f, 

t:.nuJw'i: ,/u,Jw'iiw'te 5 '1,f,zf,9 Jf,'ht_l,_ 6 

'iifrzl!.' llrnz11LJ/!. ¥""""'f"LI' l,'i, 5-6 
,,,'i,qwJ 1,_ qb p9~1nul t:.nuJ ,,,'i, clmJ w-

'iiw'tf, Jf,y__f,'ii wrdh.ef!' brp t:.brz11,1te 

1 

J-JnLJ b'i, ( 3) /unrzn,J_u,~(', ( 4) funrznt/_ u,lfl' i 

,f,w~n,J b'i, 'iipw'ii Jf,,,,yt/_,,,J Jn[•"''tnt/.r 

~,,uJw'i, clwJw'iJu,'tl! t_w,f,b1fiu P"L"r 

jun,,_n,J_w't'i,brl!. ,.,b.,,.[! I; lll,'i-,b'i, P"'9' t4. 67. llLpph£n'fhJfr qui,fru/_ur~ 

'J-p,.,'iJf,9 t:.hmn l'",)-Pl/! 'l-,u"'"'['~"LJ M,, Jwqwp'f'wqn,/_ ,/_fruqnq_f,Jbrnpp, 

4_f,u1tnqf,Jbmpf! tt/.w'iinuf !,_ i_npw9'bntJ: 

u;,w'i,,J.if,,'ii, L;qf[,[lUIJ ,fu9w'ii,n,f_ ""[PUIJp ,Jby_ U(•UliLnpU11u,tnnL,l M, J;b­

LnUl''l._n'Ln<i/_htfi.P U(•N[f,,,lbp,f, 0,5 q/100 tft rnv}nLJfi! I,_ Ul'J'i, !f,f,t1tnp,n·uJ l:n­

mf, N, 1 iq,wJ N, 2 !p;/i[mpni/_1 UU(w qb,["9:'iib1,ni/_ UIJ'f 1ntJntJ;/Jif,9 6 ift, 
19,'iin1cJ b'i, ,f_f,uf[,nq_J,Jbm['f, ,Jun,zn,f_wqf, (2) Jb,y_ b.. 1'iintj''i, &b..n,f_, f, 1'ii1.­

·U(bu [NLJ-f,,i.j, 'fb•U('[!niJ, 1_w•,f,.n1tJ bl'i, 1ntJnuJf/f, L;nu,Jw'i, dw·Jw'iiwqw­

,l,f,y_n9[!t 'J,pw'iif,9 L;bmn ,f_f,uqnq_f,Jb1111pf, ,,!by_ wi/_btw9,'iintJ b'i, 'iiwju­

opn[! f/,pftn['i/_UJJ- NL -':wizi/_i/_w,J .[!W'i,wqntfJJwJ\p [NLJ-pi_ U 'iJnupw9-

'finL,J ,JLUJ[' tntJnLJP-!!• Uruuy_u,9w& LnLJn!LJ/JI! fuu,n'iibitn<9 I,_ 15-20 

pnU(b ,IJ-bp.,lrr-umw'mw9,n~,lf,•9 ,:,b,111n i_w1,f,nL,l b.'i, ''iipw 1J;n1uJw•'i, dw­

,l'w'i,uif[w,lf,y_n9[! ,f_bpf! 'i,f[,wpwqp,f_wJ J.b..n,f_: 1.wy_npffwpwp w,f_b-

iws''iibtn'i/_ L;wzi,[,f_w,} .pwi'i,,w,f[,nLPJn,l,,Lbp·n,f_ 1,n•tJ-f,1_ k u•,n,UJ'UW[':'i/. J;bp-
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{JLUqUJ'i, 'i,nupUJ9i/_UJb- [nLb-ntJ:fJ/!, J..Ull'fnLJ hfi Upwfi9 .t:nu,JUJo'i, d-UJJUJ-­

bUJqUJJ,ftl_n,9Hp[!1 !}UJ-.f,nt•J'ithp[! qUJU1UJpntJ b'i, 4-5 finupUJ9ntJ'i,1,_ 

pf, .t:UJJwp1 llu,UJ9i/_UJb- u,i/_JUJLtbpf! 'fPUJ'i,9ntJ h'i.t .t:bm&JUJL UJ'l­

JntuUJq,nuf. 

{nL,l-nLJfJ J, 
r.nuJw •.1 

J.,,,,.~ .... ft.l!. 
z 

{nL,) Jr1/r z /inuJ,u'i, 

J..,,fwbwft.l!. z="'i(,.,,. 
0 zo . 

'T)Mhu = F(C) 
C 

"IJ(wp _;_} = 11ur/,u -c--
- "'l .. ,.., C q rlOO 

= 1 php,[_. 
\ 

' 

uU1UJ9i/_UJb- nL'l.P'lf!, opf'ff,'i,wu,'i.tbpf, UJt1UJfi9.pf, i/_pUJ 'fU1fintJ /uUJpUJq-

u,/:;pf,uu,f,q JUJb-nt9f,qnt/JJntZt[!' { ri}-'i.t: 

lfn1hftni1w1J,'it ftzf,n[! .t:UJzi/_b1nL .t:UJJUI{'_ O'fU1Ul1l-ffpb'nul bf, 16-p'f 
.t:UJi/_UJuwpJUJ'i,• [N'fLUpJ,{JJUJqUJ'i, J.1,,1!' 

/gM = tg l'TJI - /gK , 
(l 

K-J, I,, a-J, LUpdb.pthpf! i/_bp9fintJ b'i, 20-P'I UJ,ZJnLuUJqf,9, 

ffJ,;1J,,fJ,fitJ, 1[UJ9bu,UJu,f, ,f,nifuwpb'i, qUJpb1J, 't i/_bp9tb1 20-p11 UJ,Z­

JntuUJqnd tzi/_UJb- qUJJ J.bn.pf, u,wft brzwb- np&t Ufn1J,Jbp I,, npnzbt 

fipUJ Jh.J,t JUJb-nt9/rft•UJJj,·'i, Jntbft•ttL[UJj'f,'i, lf2fan:l! (MJ,.,J. ), j, .t:wpftb~ 
,f,np,J.f! qUJU1w,pbtni/_ UJ,ZJnLuUJq,nt.J 1fi2.i/_UJb- 1ntb-fr-J..'irbpf, t;.bu, I,, UnLJ.'i,, 
t b pJ UJ u u, J,r&. ut,'i, n tJ 1 

U.2Ju,wmw&f 9. U111pndr1.nmpwgttwb' uJiu111hdGhp}I wnwnqw­

"11wG-llftWutn]1'11 fiwtnllnt~!ntGGhp]I munumw­

u]lpntd)! ~]1-phqft 111wGqhG9Jiw1 111hqw2wJ1dfl 

hqwGw'llntl 

'uzi/_UJb- UJ'ZV"UJ'UJUJt,.pf! q•UJU1UJfnd M, 'i,ft. 60-n~J 9·n,19 u,ipi/_UJ,) 

UUJP,Pj, ,l.f,i2,n;9ntf.1 1/JnptJ.J,9 Jb•q op w11w2, 11wuUJfo,nuJ, 9n,9,Jnufi.pn4 
. Uf UIU1['UJ u u,nul b"i, u U1.p n LlqU1,ntp•w,1fifn·rz u J, u•U1 bJ'i,,b r1 I lT f,'i, ,~l,, ,f,n p•,151 

1 1/w.f"btfr t ,f_b('9flb1 ft.w,f_w1J,fl uniu"fbflqf,wUp tpniJ ft.wJ lrf"ft.wpf, Of!ufrqf, 

,.niu•Uf.b•flqj,wf, 1nn-1n<n1mJ1 Ni,tUfbu ft.•w,[_[!, wj'i,"{bll ti bpft.wP,J, Of!U/r'f{! . wf.6 1,1, 

ft.w9.LniJ O ,5 dd mpwJwyd>n,f_ wL9[!1bp n«U9,rrz Jwrzf, Jfrtn,f_, 

217 

uqubll! ,UU1n1Jq.nLJJ b'ir ftzbn:.pj, wnJUJq1w'i, ftbU1lJI lll'nzn,J b'i, Pft/Jb­

"1}, i..UJl,f,ubpf! h. ftiz,J,,111!' m-[!I f!'i,u,pnuf b'i, ft2.111w.pwpbp, rrpnt'{! . .t:UJ­

i/_UJuUJpLU./f2.tINllf b'i, uf,uwbJJ, Jb2, l!'i,4rz,Ji/_UJb- Pft'fl.brzl!' T./,zn:UJ.[!UJ,[Tb­

J'ft qzf, np U[ b U1.[! t .t; UJ i/_ UJUUJ p Lft'i,j, [Jf, /Jh11.J, .t; J,11pn u u, UJU1 f,q 
:&.tzJUJtf!' 

.dl - d o 
m1 =m ----, 

d1 
.npu,brz di-[! Wj't t1n,[JJ, fuu,n,flJnL'i,'i, t, npf,9 U[lUU1pUJuU1i/_UJb- t 

fJ,J,fJ.b'lf!2, d
0
-t' 1n,b-n,.{I/JJ, Juu,n,fJ1n,fip1 fi',J,pbrzf, .t:wuu,n,[J/n~'i,I! 

i/_bp1gilm:,J bu 5,0-W() µ: 
UUJ/u'.p.UJ•U J_UJ,f,n ull'i, b pf,u UJU 9,'i,b LI! ft UJU1 UJ pn "J b'i, 0 q•n LUWp-J J, ft­

,.pnJ bu, pf, ftUJLPPPn,Jp uu,ntqUJfiJn,zf, (:naJIOH) 011-'tn t/JJLUJpt l.b­

u,1/,,nv,I bfi, np .pLUt1UJqnwj, UJUn{Jf, (npJ, Jb2, L9qUJb- t 1.t:bU1_'!f.t[n.w,l,Lft 

uj,1uu,bJl!) ftb'i,u,p',,'i,I! ftwq,JJ, 1b-UJqJ,,9 bft•n,rz ~ilU['{Jni/_ P:bt,f, zwpn,'i,UJ._ 

ft•nL/JJ'ni,tp upw .t:npJ,1q_,nUUJqlUJ1U 'lfal''l!""J q.u,'i,,,t_blnL U[UJ.t:j,fn {b-UJqliI 
aflJ'I tfpp:pnuJ UJJ,pw'9UmJJ b'i, Ltz,b,n,pj, illlo['b,u,,f,,['f, ,J1fal.n'9nq1 4UJzif:.wJf,.'i, 

JJ,ftpnuq•nU[U n,rz,rz,n,J b'i, UJ•JU•U[,bu, -np f(LUp/JJ, b'UJJ['U p'i,ft,'i,,f, 'f.ip•w 

H,1q_UJq1b•u,p1 J.bu,,UJq_nu,if:bift•.p 1n,b-n,J./J{! nufb11. {JLU·,f,w.t:UJpnuf· b'i,, 

JllU•U11htni/. u,pw UU1{'nLq•u,n·l1[1UJ'tbpf!, [9,'i,n,J J!UllllUJq ,nwf, UJb1nfJ'f!, 

UJUJJ,12,UJU[bu u,pw Jh2, ttft•rcJnt•J UJ•q:nui/_llllb' qUJJ un LU'U[bt1q_f,UJJj, 

buu,i/_UJJ.,.pJ, ["UJpUJq 2bp·u,ni/_ UJ.LUU1UJb- {J,J,{Jb,zp I,, /JblJ), O'[Wq•p <UJ!lf"' 
:af!'tn,J qLUp/Jj, i/_pUJt UdUJpf, i/_pUJ u,brzUJi/_npn,J M, m1 ftnJU[b,'ll­

uw9unrz pbn[! I,, UJ•nbu,,f,p[! Ulf'dUJq,nl!J, uf,uu,bJf! /JnT'i,ibiJ.ni/. ~~L­

q.f,uu, (20 .JrUJJ 30 pnUfb), npUfbu,1.:/t JwuuJ,frtbpp uuu,btni/. /JJ,/Jb'I./t 
i/_pUJ, UJ tlUJil_UJ 9'i, bu UoU1pn,ft ,u,ni.p UJU hp, t/, b Pl.,ftu pn U[lhJ,:u &u Jb Jr. 

,UJ'i,q.UJJ UU1nu11-n,J Mr JJ,,ftrrr.uqnU[.f, ftij,,q,UJ1qbu,p1 

l.w2,np11U11p1.Up pbnfi,b·tni/. ~•z111UJffwpp, lfPUl•U9n,J b'i, oftmuUJp­

sl',f,qpnJ bu,pf, UUJU'}llUJqj, 9nt9Jn,up:ubp I! (n) U1·UJ p.pb p pb11fii/_•w 1b-nL­

PJn,iI1bpj, (P) durJUJ,fiUJqt 

<PnpJ.[! zUJ[in,fiUJqn,J b'i, JJ,t1.& U[['-UUinf,q .t:nu.pf, UJlllUl_UJ'i,UJLf!, 

Wj,UpU"jU' ,JJ,u,J! l,, . UJJ'i, [iup•n,J[!, n['f, dUJJwfiw·ft .t:UJi/_WUWfTUlft12nn,­

}1n,u .i..P .t:UJ'UU1UJU1"i/_n,J1 

l.UJzi/_ntJ ht, 11b!/rnpJui9J,UJU (E), UJJufr'i,.p'i,' .t:UJif:.UJuUJpwftz.11nL­
JJJUJU JnJ/,!'i,u,,f,,u (n) t,, uft•qpuUJftw,'i, JnJbfimJ,u (n 0) uUJt'f'l.'UJqf, 

2 bp.b 4bmwqn-u,,[_niJ bf, "fnlfrJbpLbpf, u:•e~nLJfJHp[!, W"{W pj,,pbrzLhrf! "(Ultn• 

rwuu,,f_no<J bf, w,f_b'[.J, {Jbfl/, fl1nifJJ,9' op11fw1'wft.wL WUfwft.nL9 ft.wJ ,f,wJlwpf, zu, ur 

pwpwft. p},pbrzf,ft.Lbpf,9, 
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gnLJS m,f_wrJ gm9JnL'ii,p'fibp,f, mwfipbpm/JJnLb[!t </Jnptl.[! frpftbnLJ Mr 
Jf, pw'iif, w'iitq.wJ I,_ mi/_Jlil[bbp'i, wpmw'\UJJmnLJ q.pw!f,1f,,ftnph'ii' E= , 
=F(P) ftnnp11-fl,'iiwm'ii ,bpniJt flpnzniJ b,'i, umw9,[wrJ ftnpf, (1'iift, 63} 

muz,IJ.'"''fP,} Jwpq_f, ,£bp'2_f,'ii ftbm[! (Pm)!,_ t;w2i/_nLJ 0 s•f!. 18-p·IJ- t;w­

,[wuwl'niJf,-gt OA nu7:1z} w•'iift1JUJb fJb,pn'LfJJnt'iif,9 t;w2,f_niJ b'i, E-ir 
(1'1) t;w,f_wuwpniJn,[1 '1-pw'iif,9 t;bmn uf,umbJ'i, nwniJ'iiwuf,pniJ bu 

Jf, ,pwl'ii,f, '\wu1mwm1n·r'ii [.U1pmJ1'iih[',f, ,U11w•f Pm -f,9 w,f_btf, Jbr} I,_ 

if, n,ppt 'J, l' w ,; w ,JUI[' ,; w'ir,qu m f, ,[f,"&.wift [! ich p2_w1'ii "''l n LS ,; bmn, ft Z hn..pf, 

'i,Jwpf, ,Y,'UI J .f,w'iiq.wJf,g ,11-'iimJ b'i, wJ\pn,z2. ph•nl!1 lf,f,w•cfw,Jw'iiwlr 

'In prJf, b'i, q.9n LJ ,[ U1JPftJwb•w1_w1,f,,f!, q.pw'iigniJ UJ ft•'ii/Jw,p/Jw1f,'ii mk -

'l"'Z"'f"df, ,Jbr}n,i/JJnt•b[!' En -lb I,_ 'ii•z,n,J UUl'blJ-IJ.Ulft'f, 9ni9JnLbi[!'i.ihp1_r 

(n) m wp1pb.[' cfw,J w'iiw ft,'iib,pmJ t if. bp9bnLJ b'i, pb"-[!, ,'ii•2btm/_ cfw.­

J w'iiwft-1! (Z 1) 1,_ zw,pm'iiwftniJ 11-f,mht mh.lJ."'Z"'l''cfl! cfw,Jw'ii,wft:f, l!J,. 

/Jw9,l!-nuf·t Pbn.l! ,; bz,m if_,bp9'iih[nL t;wJ Ulf' ftz,n.w.pwpbpf,'ii 'iiwfu.opn .p 

ftwllfn,J b'ii pwpwft /Jbtbpt U.{1''1-JniJb,f!'bhp'i, UJ["mwt;wJmnLJ b'ii q.pw­

!f,f,11nph&' E=F(Z} ftnnl''l-fr'ii'wm'ii'hpn,[t 

u m['nLftmnL[IUI J•pb J w,rJm9,f,ft,n,fJ1w'ii ( YJ •• ,,) wpcfb•n 11 wz,[nl'J bf, 

19-[''IJ- '\UJ,,f_UJUUl['llLJf,9t 

· Sjt,pu.nmpn'U[ t;wm4ftmL/JJnL1J.1,bp,f, nwnLJ'i,,wuf,pJw-'i, cfwJw'iiwfr 

1:w1,f,n LJ'i, b [''[! frw m UJ['nLJ b'i, ,: w'ii·q.u mf, n pn zw ft f, cf w J w1b'Ulft:f,9 ,; b m n • 

U.2}uwmw.r.f 10. llwq}l uwi"rmlt}l tnbqw2wrd}l LWJIUWG. TIJITI-
2mul! lfw111}1uwJ1 1111wutnnubmJ1}1 u}12ngn'1 

1. n unL'iintfJJwb u ftf, ,qip[! (0 
5

) n pn·z htn L ,; w J ll1[' ,; w'i,J.'i, IJJ,f' wp,f_n LJ 

t oq.mif.b'l ft•wU[f,U'"'l' UfLW'umnJbmpf,i,g ('iift: 68 )1 i/,bp2_f,'i.iu f,["bb,f,!J' 

'i,,bpft""J'"''91'iinuJ t wumf,"-&.w'iiw,[np,[wrJ, l;,npf,1qn'iiwftw1'i, '1-Pl'.f!n,f_ J/1 

ftwllfifr~J"'J1 fun.,zn,f_UJ1q (1 ), np1f,,'i, Jf,w9i{_,wr} t hnw'iig.pw'iif, rJnpwlr 

(2 ), ,f_hn.f,'ii,f,'i, Jf,w9,['wrJ b'i, Jw·'iinJbm,p[! (3) I,_ ,pn~!f,bpw11f,'ii U-[!['-

,[wfrl! ( 4 )t ltwU[plJ"'l'l! bn.w'ii9,p rJnp•wftf, JJt2.n9n,[ Jf, ftn'luf,9 J .f,w­

bnLJ t J[J'iininpmf, t;bm, f,uft UJnLu ftn,zJf,9' Jw'iinJbmpf,'i, nL 

pn1c!f,bp,wJfl,'ii U['·,[wft'.f,1'iit i/,bpy_;J,,'iiu rJnpw·ft,f, (5) uhn9.n,[ Jf,w9,[nLJ 

t -6,'i,:]U UJib IJJ I/JP J,ll Lf' p b I 

lf,J,'iilt,"- ,,f,np.!.'i, uftiubll! ftwUfpLJW['J! l,[w9,[nvJ t .ppn·uwJf,b Juwn.­

bn·LplJ-n,f_, un,[ I,_ 2-4 w1'iiq.wJ' /Jnpw,rJ um,[1 

'i,, 'i,. llbp.p-Hbp1pf,'iiw1f, ;_;bmw,qnmnL/JJntbl'iibpf, t;wJw·J.w1'ii'" 

ftw,fj, JwrJnLft,'i,,bpf, t;wuwp b-U[UJ•mwft•wt:wpJwp t oq.mw·q.nprJh[ 

.2J9 

t 

1,5-2,2 dd mpwJw1q.rJn,[ ftwut/t'U"'l''i,bp I,_ ,f,n,p.!.hp[! mw'iibl •q_nL­

,q.wt;bn.wpwp' Jf, .pw"'iif, mwppbp mpwuwq.rJh[' nL'iibgn,z ftwutftuwp­

'i,b p n LU I S b.,z wz w.p,cf f, l w l'n LU,[! (0 5 ) It w·fu ,[ w r} J.Uf b m,p t Lji1, f, -r,u · 
IL/ Jtv.11 "'l' f, Z U/'11."' 't'l·P·9 1 

l.hmw1qnmhtfr unwuth'iiiqj,w'ii ft,w•J uw1rJnLftf! r}~h9·i/_nl!,J t ftw­

U/,PU"'P,f, Jb'l_ UJ'Jb t:wz,f_n,[, np ;'i,w ts'iif, ftwutft~J"'f"P uf, JUJU[!' 

8w'iiftwl'J, t, ll[',Jl(bU1q_J, tsi/_wr} Ull'WU[•b'itqf,wJf, UJUJb bpft.w ,pn1.J/JJnLbf! 

.frwqJf, 15-20 utl /,_ 'iipw Jf, rJwJl'l! ftwllfftuwpf, 'iif,zbpf,9 np"-t Jb­

.ftf, J -nm L,fr,'iif,1 ll1w'ii bp•ftwpnLfJJnLb[! 1.w,f,nd b'i, .!.n1J.'U1,ft,wf"ftf,'iin,[t 

E; UJ UfPl,J UJ[' [! Pl' U[ UJ pn Lbw ft•n L/JJ'"' Jip. J J, w 91'i, n l!J b,'i.i u wp,,pf,-f, 

rJn pwftl! (2) J/J.'iintnpm,J, t;bm Jf,w•9wrJ tfrH,[nL '1-Pf'l[!nLU, np:f,9 ,;1,_ 
mn 'iiz,f_,wr} ,rJnpwftf, '1-Pl'.f!l! ,f,.n,,f,n'},mLJ b'ii wj.bU[•hu, np 'i,w .ft"'Uf i_nL­

:'iib'iiw J[J'iintnpmf, t;bm, I,_ ftwUfPlJ"'l'l! Jf,w9bnLJ b'i, -&.'iizJw'i, wq­

_,pJnL['f,''i, .nL ,Jw'ii.111Jbmpf,'ii1 UU['Ul1unLJ 1b~ ' 10 p1n1U[h I,_ ,11w'ii111-w,zn,pbfi 

pw p.!.p w_91'ii,n 1cJ -&.1'ii ,zn LJ I!, u f,wcfwu w,'i, w ft t;b m1/,_htn i/_ ft•w'Uf,Pl/.'l"' p1nLJ 

,fw•rJnuftJ, Jh'iiiJ,uftf, mb'l"'l"'l',cfj,i,, CJ.l'w1i9n·LJ b'i, UJJ,'ii w·ubl.'iiw,f,npp 

,-6,'ii,znLJ[!, np'ii w·n.w•tUJ,fJbnLJ ,t t;bmw,qnm,ifhtft.P 'ii1n·u{Jf, UJ-Wb w,'ii-

'1-"' p.!.ht,f, mb,zw zwp•cf (2-3 tl•tl-f,,9 ni_ Uf Ulftwu ), .l.bm1/,_nLU b'ii .mb­

·'l wzw pcf,f, n L,Z,,zn L/JJ wb,[! ,; wu w U[ w m w uiju LUb n 'l u b'ii J, 1u-ftf,'ii I fl pU[•hw,qf, 

· t;wJnq,fb'ii, njr 11-b·!f,npuw9f,w1'i, u'iiw9np11J-U1J.f,'ii t, i_w1,f,nLuf,9 t;bmn 

.-&.'iiznul[! ,l_bpw9'i,n,J b'i, I,_ •t;;bmf/wLJ ub'iif,uftf, mb,zwzwp,cff,'ii, b[Jb 

.,,, /b ,[ bpw111w n.'ii w Pl' bUJ1ju.'iiwftw'ii ,f_f,-&.wft,f, ,'i,, "'Uf"' 11-Mpn{'Jw9,f,w'l1 

IJJ'n.UJ•.!.q.w~ 1U/1'i, :t b,zh•v I,_ -&.'iiznLJ[! ,Ulb~pwdbzu, t pwp1c.p,w9'ii,bl Jf,.'iiiL 

,;nun•LbnL/JJUJb uwt;Jw'iif,.'i, t;w•u'ii•hwt (fJbU1j! ,t w1zfuwmbl 'C)'iiznLJ,[' 

~w,znp~bl u.f,:um·bJf,,'i, J ,J,zm Jf, ,l,_'i,11Lf'b wpwq.nL/JJUIUpt !lw,f,nul''iihpr 
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q·wU1LUp•nul bL -:f,Lq. LUL1q.LUJ, l!'L'1 nJ1nLJ, LUtn:LUt.J"L bpqm 1_LU1,f,inJ­

Lbp[! t}LU,nLUJnul b,ti &.Lz1JLUL Jbt)n1p JWL u. LU•JL ll1LULnL LUf'LU'fnLPJLUi'ir 

[!L U1 pn lJ/JiJ LUL 'iLU'J LU p 1 /JJL-:,pwdb z U1 { ,f,mw LUl,f, bl -&.,L,zJLU·L LUJfb'ls n i:q· 

q~J LpLU qU11J1nd1 pLUpJ.pLU9nrul U1LUln19, npn,[_-:hU1!U. TfLU qLUp1n,z f 
winLUtt_ phphL JLUt)cn1qf, UJLUL uw.<:ntJ1 

Sb,z,LUzLUp'd,f, uwi,;iJw<LLUJj,L fLU('nLJ[! ~LUz,[_n1J bfi ,;1,U1IU.JLUL .C:LU­

,f_LU,uLUpn1Jn,f_. 

e _ Pkr 
s- ' 

2l 

npU1h,,z Pk-L qpf,U1fr,qLUqLUL qwJ -&,,LznLJLbpf, LUJbLLU·,f,,n[]l' U1LUp­

phpn1PJ'n1Jfiifi { qLU'"{pi[JLUpntJ, n:pL wnLU2_LU9ph[ { JLU,)nLqf, LULq.LUp­

db1,f, wh'f:LUZLUf''d, T-[! u. l-e, '\LUJWIUfLUU1LUIJlf,,LULLU:f!LU{', qLU"{ptJLUpjt 

ZLU'nLU1,ff,11.L nL unLU,U[•hL1q_f,LUJf, qLUJ J,LU,,)ntqf, UJLUk bpqiLUpntPJn1L1L,. 

qLUUf,PLJLU('n12J1 

, ll.,zf,,LUmLUL[lf! .C:LUL,J.LLUp•wpqn,,J t qLU111w•p·b'l pwp,J.,p qf,uUfhp·u­

t{:LU,t qLU,f_bpf, .t;,bu,, Lw1fu,opn',p JLULpLU,9Lh1n,f_ u. JLUlf:blnt/. 0,25 uJ 
U1p·LU,JLU1q.ttn,f_ LUL,9,pbp nt'Lh9nq 1l'LUl(_•n,f_1 

_fTJLUU1('LU'u111nLJ b,'ir qLU,fp 10, 15 'U. 200/o-LULn9 unLU'Uf'bL,q_f,LULb11t 

"LU,f_f, ,; LU J LU"{ LU 111 LU ulju wL qz rol{LU,),P[! 19L,n LJ b,fi -:wf,,c$.LU "{-LU q b u LUL-

11,p Jb1_, 'U'LUll LU,/_·bLLUBLnul' ,;LU·z4_LU,) 21'P 25%-{! u. lLU,f_ ll1J'"nrrnul, 
J,f, L[1!u. q LU ,f_fr ,; LU ll1 n tq &. U1'b. m,n 9 L1J1nur2_ LU'L LULf!, LU'"{ LU · ,f, n,/l,[1 p wdfrL­

L b p n ,f_ LUif:bJLU9LnNl y_pf, J,LLU9LU1,) [lLULLUq[!, ZLUf'nlJLLUqhln,f_ f,,LU,n­

Lbl'[!t 
tPnp,J.,bp,f, LU('''JJJnlLL.pLbp[! U1h1[_LU'l-,[1,nLJ bL €\ =F(C) 'f['w{f,,f,-

qnLJ, np,U1bl(_ C-L qLU·tf_LU Jf,L_ u nLUIUf bl11,q_f,LU JP U1nftnu LU'JpL q•nL9bL­

ll1['LU9pLUL {t '1LUph1fa { Lwu. ,f,npdbl . ll1LU['php {LbqU1pntfamLbpfr 

(NaCl, Na2COa, NaaP0 4, CaCl2 h. LUJLL) w'l.'1b9nLPJnLL1f! fi,ntJU 

qw,[f, U1h,,zLUzLUpd,fa uLU,;JLULLUjf,L [LU['JLUL i/J,LUt 

U.2JuU1mwi&f 11. Sln1.w2w11dfi uwffuwGw!liG 1w11uwG npn2nule 
fl,h:pfiG11-lip-UhuhGhGljn1]1 ljnGwoh uuwuurn­
dlnnpfi d]12ngm( ·· 

Sb11.LUZLUf'df, uLU·,;JLULLUJf,L [LUf'JLUL npnzJLUL ,;LUpJLUp uLUp[lb­

l' f,9 t {/,b.pfrL,q.b l''~U b J bL,bL,qn J,fa qnL,LU1du. UfiJ. W.U mnJhU1 p I! 1 ll.J'1 ULU p-

1n ,f_ qLUpb1.J, t 1_LU1,f,b1. U1bl(_·LU'ZW'["dJ, uw<~JLULLUJJ,L [LUpnd[! 11h{f,np-

' 22) 

JLU9f,LUJp ,f,n,p,p LUf'LU''l"nL/J'JnLL,Lbpf, •11hUf,p'n1JJ u. ,;LUz,f_bl 0-L Lpw 

JbttntP,JwL p•LU,[wqLULLU'l.LU',f, lwJL _ J.fa!LUqLUJ'/lnd, f/,bpfaL11hp-:llb­

Jl/LbL1qnJ,f, qnfrLU·&u. '"flLUuU1nJ,bU1p[! {J,nLN_ :t U1LU[,f,u ,f,n(Tdp pLU•q_Jf,-

9,[!u qp,qLnit/JJnt-L J#,h:LniLJL o,p1bqU1p ,[pLU, ll1LU[n,f_ LUf'TUntL',pbbp,fo 

[LU,f_ ,f_bpLUpU1LU"'N'b1f,nLPJmfit _ 

llb[J,n11fa l;ni,fJJnLL[! q'w1LULn1J t npnzurqfa .phnf, (F) LU'f.1fb9nL~ 

/l"JLUL U1LUq• 111,['JLU'l u.JtuU1bJntJ Jb111LU,1[_mqLUL qnLf, [!L1q•11.1J,f_h1nL qf,­

. LbU1f,qLUJ;f,' h=F(z) npnz,JLUIL Jb:lt ULUp[lf, UljubJLU1U1pq 'UfLUU1qbpf!' 

u1,p,fLUq t ·Lq·• 69-ntJt lJ.,ffr f[w,q_J,["LUt} { JhU1LUl(_•W'qLUL q,n·L.J,9 (J ), 

np[! l1wf,,,J_.,,r) I; "'L!nLJf,'i,f,nulf,9 

qwJ' npkl; wif.bif, [ilb[illL hJ11L(ilf,9 

"fUlll1['UIUUl,f_UJ~ uqu,,f_wnu,/1f, ( 2) 
u1qnuf, ,/hp_ q9t/_,u<} fi1htfiB 1 

fil'hif, J'1mu ,),.,!l'P'i, u,J'pw9-

4...,J t qzb"-l!P {Ju,fdl! ..,,i, ~znu,­

j!Ulrbrnt/., nrn'i,./! t:,,.,,,,,.,u,uru,~[!2.­

nnLJ' h'i, ~nh[!l Uqwt/_ wnw4f, Jw'i.­

rm(il Ju,'i, 4h'i.1npn'i,,.,J' ,,,Jpws,f_wr) 

I; "II'P'l.,l.,,'i, (3), np[! f.bi.,f_mil I; 

"lwm,f_u,'i,7,u'i,f, t/_hpf,'i, J"'Jf''ILJ 
u,Jpw9,f_w<} w4nuf,'i11 U4w,f_wnu,}Ji, 

f,pbtt, 9 'i,br4,.,J"'BhnLJ' t 'i,,J_u,­

'fUl'lnLJh z,f,nLJ'n,J filbffk 2"'f'dif.n'I. 

3 

uu w u mn•J,b "'I', 

-G.LUjuLU,pLUq't .fTJLUm,[,LUL1fLUL,frL t.UJp,~9,f_LU,) ;{ 2LUf'd~qmt ub11LULJ!,. 

np,fa ,{_pw ll11h,'I.;LU,f.npniJ bf} LU•Ln/J[! ( ,6)' ntunulLwuf,p,fb:iJ,,p u,f,u­
U1b1Jn,f_1 

ll.1u J•hPn11ntf 111•b1[WZLUf'dJr [LUpnLJ[! npnzn11J bL LUJUUfb,u. ,;UJ­
' JLUUfLUU1LUu.f,,LU•L Jiz,nLU,pLUphp,n,,f -<LU,[_LU,uLUpurqJfnh'i.ntf q'nL'[! ZLUf'dLU­

qLUL ub11.1LULp o'q.LnLPJLU.J/p, Lpw q.LUq.LU[I",[! 1,f,JLUL Jb1_ bL 11fi.nur 

-:h111LU1q_nmt/.n11. uf,u1U1bJfr -:n["piqnLwqLUL JLU,qbpbuf, ,;bmt '1z,nLUP,LU-

, fl"f,9 ,fb,['9Lh~n,f_ ,;,LU~LUuLUpLUqi"n,n'l q']lnLUJ!LUpbpfr9 Jblq[!, · -:npfaq_n- · 

LLUqLUL ,;LUz,f_uiJf,L Jpqpnuqn"{f, (5) Jfi2.n9n,[ 1_LU,f,nul bL qnLfr· 

[!Lft,11.,JJLU!fi LUpLUqn,1f!,1n,L,[! J,f,'iJi.i!u. upw qLUL~wnl!1 t/,hp'l_f,&.u [LU•,f,nuf 

hL qnLf, LU,nLUL[Nf,L LUJpLU9,[_LUt} Jp·ql['nuLUfJ'fl[_LUqp (4) oq.LntPJ,LUU',Pi 

bpp qnfi[! qwlL,q. t LU1nfrntJ, ft~nUJPLUfJ,fas tf•hp9LnLJ bL L.u Jfr ftzrnLU­

,PLU[' u. 11f,111•ntJ JpL11_1u. q'!Lf, Lnp qLUJ/l.q.LUn,[!t 

f;l"I' nphi! F ph•n:L,f_LU,tn.,/JtLUL mLUq qnL[! ,;LUuLn1J f J,p /un- ·- · 



'222 , b. 'I,. UpwliwuJwli 

------------
J1 UJU n L'{_ ,! w'ii u w,:r,! w'ii UJ J,/t'ii ,! h r}n LPJ,UJ'ii [! (h m), 'iip UJ ftnq UJ J-fti'ii ,!,wft,h­

l' h u.f, ,tfpw UJi'{_l''l-"IL i:"'l'm,J[! -':w,[wuwp,f_nd ,I; uf,umhJf, mh'lwil""l"Jfr 
•uw-':J w'iiw Jf,'ii l"'l'Jw•'ii[! \ e-J,'ii t lJ h/Jn•,.,.f, mkunLPJUJ'ii· ,;; UJU w·J.w Jb \ 

F 
0=Kah2, 

m 

1 2 (1 :x 
Kri= -.cos - ctg -. 

~ 2 2 
K

45
°=0,658, . K6o0 ~,415, K\J0°=0, 15911 

F -[! ft•zh",l!f, .'i,,Jwp,J,s ,[hp9,[_wJ- wr,wJ'iihpf, /Jf,,f_'ii I; 1 
0-'ii npnznLJ h'ir ftn'iif, uw~Jui'iiwJf,'ii f!'iift'LJ,,!w'ii h m -/r hpftnL 

""pdhi!''irh·p.f, Jfa!.fal'iif,91 
llp,,lfhu .t;,bmwqnm·Jw'i, 'iijnL/J -':w'iit!.'ii.wpwpi[nd h'ii mowp•phf 

.ft.n'ii9iVmpw9f,w'iihpj, ftwi[w1f,'ii Jw,}nLft•'iihp[! (UfWln'['Ul'umnLU h'ii /;f 

.220-nLJ 9nLJB mp,f_w,} J.LLn,f_) ftwJ ,f_wqhif,'iif, JnL'lP (40 ll\) "­
A1203-f, (100 q) ,f,nznL Juw,n'iinL['''1P9' U[Ullln['WUln;zf,w,,} unLUU[hl'i,1qf,w­

bhp]!t BnL'l:f! ,f,n11,J1 ,pw·d,J,'ii'iihpn,f_ w'iind b'i, ,f,nznL ilf/llU LL fuwn,'iind 

J ,fr,'iii LL J.f,wm,wpp ftn•'ii9h'iimpf,1fr ,lw,}nLft TfWILbUllf!I bpw ft.n'ii9bi'u-

,n l' "'9 J, w 'b .t;"' 2 ,f_ n,tJ h:'i, ,J.'i, "'9"' ,} z,q.n p•,} w,} ,f_ "",} Jn uzf, :p w,'ii UJ'ft f! -': w·z-

4.J, UJ1n'ii ,h•t n ,f_ t 

bnLJJ'ii ,Jbflnrpn,f_ ft•wphlf, ,I; npnzh·l 'iiwLL qw'iiw,qw'ii ,!wft,hp•hun-

1' h'i, w qmf, ,f_ 'ii Jn LfJh pf, UJ''{_,Tfh9m/J J'n L'ii I! m h 'l "''ZWf''df, u w •-':J ,w 'iiw Jf,,'i, 

[Ul,pJ UJb t[pw t fl pn·z b ln,,t_ J'w r}n ift'fr ftw J .u n LU Ll( h,'ii1qf, Ul'J.P m,h'lw zwp­

d,J, lwp,n•l!J[!, 'iipw tfpw w,[h1w9:'iinLJ b'ii 0,033 q (3 ftw/Jf,J} otbf,­

·fiw/J/JnL, 5 pn•U[h iw4. juwn'ii·nLJ h'b .LL ftpft'iinLJ zw,j,nLU'[!t 'J,l'w'iif,9 

-':h·m11 unwU[•h•'ii•qf,w1J, ftwJ Jwr}nLft'f, t[pw 'iinpf,g w,[hlwg•'iinl!J bu 

iinLJl'ii .pw'ii,w•ftn,f_ othfr'ii·wt,/J'/JnL (.2-3 w'iiq.wu) LL wJh'ii w,f_h[w9nLJj,9 

-':hmn L"'4. fu·w•nbnLJ nL n•pnznLJ mh'lwzw11•JJ, [Ulf'nd[!t 
!lw,j,Jw'ii Wf1'TfJnL•'ii.p'irhpii1 wpm•ut'\UJJmnd h'ii' 0 =F(C .Jw·ft .. 

-wfqmJ,.tf. 'iij'n•L/Jf,) qUJ1fuJw'ii wwif/if,ft,n,f_t 
n ,LZW'lif'n'LP Jrtl!'ii '1-"'l'J.'i, h l Jwft hp,bunpb:'ii wft•mf,,f_ 'ii•JnLfilf, I,_ unL~ -

I 1.w·JwJ.w//, 'i,. 'i,. IJ.'fl'w'/,w•ur/r I, If. 1// . i/.niwpn"/h/r, bpp uf,u,u,bJf, rn,b­

'l"'ZUJf';dJ, l"'rnoJ.f! ,lib,} t 1 qfu,12-f,9, w'i,spwdbz,ur t Ka-f, ~wJwp ft.f,pwn.bl ~1,­

,.,,1,.Jwl ,,,prfbl!.,,1,re.' K3()0 =0,949, K45°=O,416 1,. K50°=0,215: 
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U[h'ii,q,f,w1f, Jwu,'iif,·ft ,'iibpf, ftwU[J, wJpnL/JJUlb uf,1LL h11w,} wnh9nL­

P.Jw'ii ,fpwt 

fTJ n lfr,J ,f, p•'irh pf, l n L,}nLJ/J'ii,hpf, -': b m ""Z-Ju·w mh LJi u, ftn 'i, I! Ll( h urp I; 

Ll(Ulln['W1um,f_w,} Lft'ii,f, [Jhfil,LL fi1n,f}f,9' 0[1'q.w'iiwftw'i, WU[W•ftnL9 frwJ 

Wj''iiU[puf, Ufl"'"m'Jwu.uw1.f,9, np[! zf, lnL,},f_nLJ I,_ pf,Jf,w·U[hu lP' ,j,nfu-

Ul''{_Tfnd -':hmw•qnmifhlfa:P ufaumhJf, -':hmt · 

U.2):uwmw.l'if 12. liw'lljt uw~tll}I U1hqw2wpdfl uwfiuwGw!flG 

1wpuwG h uwb'mgfl'tlm~!UlG n11n2mun '1.n1w­

J1n1lf12.'1 nnU1wg}lnG lfflul1nqfluhU1pml. 

lf. fTJ. t/.n1wpn4./rzf, JzwftwJ- PB-7 nnmw:oJ,n•'ii ,f_j,uft·nqf,·Jhm­

l''f! J-wnUJJnLJ I; p'w·["J.p JwJnL9f,,q,mfJ1n1'ii nL'iih9nrz uf,umbJ,'iih["f,' 

pf,mnvJ'iihpf,, qw,'iiwqw'ii zft'bwpwpwft•w'ii zw'lwfu'iihpft, un•uft:~·J.'irW, 

'ii4, 70. PB-7 ttnurw9,f,nfr ,jj,,u4mqJ,Jburpt 
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UTU(WW'LUltwli rohplthpfr, Jfrlibpw[WJ/r•fi ' inuz•h{"J, "- WJL ,fiJnL/J•hp}­

Jw.tnL9f,frn 1!/JJnLli[! npnzbLnL .t;wJLUp't lfLU.tnL9/r•ltnLffJLUli npnznd:! 

.l[wLnwp,[nLJ t 5-10 U[nLw1q_f, uw~JLU'iriiibpn(J1 '/.,,{"t}J,p[! J ,f,LU•dw­

Jwliwlt .tw·nwinul t liwh. Lnb'lwzwp,dj, .uwit:,,Jwliwifrli .J.'LUp·nLJ[! n{"n-

1hLnL t:w,/LUp' 50-105 J}~&/uu2 uw-:iJwf.i,1,bpnul: 

ULU{'/!f! (lift. 70) ltwq_Ji/_ui.t t bpltnL .t;wJwnwli9.[! (KoaKcBaJib­
:flbIH) lfLLUHbpf,9 (1 h. 2), npnfi.[! i/_bpp_LUf.inLJ bi, f(f,uwq.liq,bpni/_1 Gp­

ltn< w_rLUiifrbpf, wpwlipnLJ Lnh1£:w,[npni:J bi,, .t;,bLnwq_nLn'ifbtfr/! liim/Je • 

'l-1wLHpf,9 Lbf1ip1I[! (1) zwpdJwli Jbp_ t 'll'i/.nLJ bpf(nL f!lilt­

lin'l pb1n:Hpf, (3) oq.linLfJ:Jwl,1\pt Phmlibp·[! wJpw9,f_ nd h& q1wli f,li 

-':nln,f_wltf, (4) ,f_pw ,f,w/JLU/J,j_LUq /Jbtfr Jf,p_n9n,f_, npnli.[! q.9,f_wq bi, 

£wfu"!,f1'w'oqlihpj, (5) .,fpw (lif(LUpnLJ 9nLJ9 b'ir, Ln{",j_LU.t Jf,wjli Jb~ 

£wjuwpLUfr h. J,blt- pb:n)1 lli[_LU.[!p (7) h. uLU'&.'f'lwftf, (8) WflirlL/JJ'w'Jp 

.t;wIz,f_nLJ bfi ruw•fi.f, U(LnnLJLn1ihp,f, /J/ri/.[!t 9-lwli[! f(wli,q.H9&blnL .t;w­

.Jw,11 ltw wptq.hlwft (6 )1 

ULUp.[!J! lw,f_ p_bpJ-wJbf(nTuw9,f_LU.t t (16)1 lfhf(,nLuf,1Lf, L. wp­

Lnwpf,li '1-lwlif, Jfrt"- q.mli,f_nLJ t fJbpJnuLnwLnft f,p .t;b'lnLftni/. (13 ) , 

,npJ, Jhp_ Ln'h'lw''IP,f_w.t 1t abtt.[!/r JuLUn.liJ,ll! (17): ibpIJw•uLnf,'Awli[! 

1_w,f,,j_nL·J t f(w' J LUJ'f .t;bqnLqf, Jh!. Ln•hqw,f_np,fwq 2hplJw'.)_wI,f,n,f_, 

f(w' J LU[1U1W'.[!pli q,iwlif, U(Wurf,1, q_n11,[w.t p_bf"JLUq_n,r,q.J, (J 2) JJ,,tn­

_9n,f_1 IJ:J,pnlf]p_ iuLU['/![! .t;w,f_w.[!,{LU.t t UfLU,n,i/_LUf.i'fwJij, (9) ,yr•w: t/,h11-

.!.frliu Ju f, u u, .t: np f,·q_n fi w f( w ,1, 11/r,rl[!f, t pbp,i/_ n LJ U('LnnLLn LU f( w J/rli n­

u,J,,f(ii,b pf, (10) Jfr-1_n9n,f1 U wppj, Itw1,f,wpJrLf! (11) •libp\p.f,-1' q.1wli,!t 

.t;bu, qLU['n'l t ,pwpdp,wliwl .,;,LUu,nuf( fib9nLf(1f, (15) bpf(wpnL/JJ141Jpr 

·l./w,,f,wpj,!J..f! U[nlJJU( wu, JW /Jn·ItJ, (14) J f,,p_n9n ,f_ lt•w1U(,f_ wq t .t;wf(•LUlt2n/1 

':bLn, np[! .t;bzu,w9linLJ t lipw pwp1Jq,LU9nd[!t ubp.[!f,li ww•lif, i!Jpw 

·t:'wpJLUpb9,,f_w.t ,t .uwli'l-'lwlt, npf, oqlinL/JJW#\p npnz,f_nLJ t ,li,pw [!b­

l[[!'CJ.Jwli Junpm.JJ.;nLf.iJ! .t;hurllllq_nu,,f_btfrl! .t;,h'lnLlt,/r ItLUJ J ,w.tnLltf, 

.J-h1.1 

U.LU'Ju;wli 1_unf,nuJ.libp[! ultub:LJ! ULUf".f!l! lw,f_ uppnLJ bli, q.[wfi­

ubpJ! l'£LU•finLJ p_pn,f_ I,_ pbli1q_f,1lin,,t_ 11t1wJ nLpf,2 .t;wl"Jwp O["lfLUhLU"Wb 

1•nL.t,f,11_n·,f_, np:j,,s .,; IILnn l w,f_ z.nl'"''9'1,n,LJ b-1, J W.f!nLp znpj, ltLnnpn ,f_, 

LU'UfW 1_LU•,f,nLJ . 'l!lwlif, ~wijuwpwlt•1ihpj, h. /Jb'lfr ,ub,f,wltwli z,f,nl!J[!t 

JJ.,pLU -':LUJLUp /Jb~f,9 ItwiJunLJ hli 1, LUIU[LU 1,5, 2 q h. WJll.f.i pbn. Jfr'i.t­

.JJh. LUJii d,LUJwli.wlt, bf"P .'fl'W'fi[! _q,ult·uf, 2wp,d,[bl (,pbn.l! bpltnL /J•hth­

pj, Jf,21"- pwziJu,,[nLJ t .t;w,f_wuw.pw,;_w1,f,)1 '1-iwli[! zwpdblnL .t;wJwi, 

.q.np.tLUlf['•LU.t w,Jbfiw,f,n.[!{' nLd[!' P 0-•ii, .t;·w,f_wuLUp t u.f,uLnhJJ, 2-l!'P­

.JLUli nLdf,,li, {w,i/_ q.np.tf,.[!1ihpj, JnLn P
0
< 2,5 4-J,.,11 
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Sb'lLUlUl["dj, ,uw.t;Jw1iwJJ,ii lwpn·LJ[! npnzbLnL .t;wJwp wpu,w-, 

pf,1 lfLLUlf.if, Jb11_ l'Bli,nLJ bi, .t;bLnw,q_nu,,f_hlfrl! 'lrJnL/Jf,9 WJ1il!wli, np 

lib.p;,p,J,,fi 1/<LW•iiJ, Junpw.unLq_nLJ[! qw,q_Jft 7-8 ud: bpb wb.t;pwdbzu; 

~ 1_w,f,,bl pwpd.p Jw.tnL9.Jrltn,..P,.iwJrp .t;h'lnL4•1ihpJ, ltw·J Jwqn~Itli,bpf, 

Jhjuw'i;frlt,wltw1i .t;,wLntltnt./JJnLHhp[!, LUU(W Jujruu, ltbl''U[n,f_ .t;bmih.ni.J 

bi,, np LelibtnL dwJLUf.irLU•lt uJ,uu,•b,JrnLJ ffLUU1LUf1ltnLf/t[neHbp "- Offp 

PlLn/r'lt,libp ,1:Jliw0li1 

IJ.pqblLU'ltblnif. ubf11Pfrli 'l'fLUli,[!, ,pbnl! ltLU/und bi, uLUp'IJ/r hp1fn~ 

fJhLbpf,91 llltq_rpliLU·qLUli p-b.n.l! UfbLnJI t •'>LU.,j_wruLUp Lfruf, P0 -J,, IJ.1q_LU­

LnnLJ bi, W['q.btw•q[! I,_ .t;.bu,il,_nLJ 'IU_w•liJ, U(iLnnLJ-Lnj,1,,, 0/Jh u,p,f_wJ­

U(Ln1LnJLUf.i JnrJbi,,u,_f, LUq_-ffh9'nL/JJnLlif,9 lfl'LUb[! ;_f, u,,b'lLUZLUl')di[ni.J, 

lin11J,9 b-1, i:upIqh{LU'lt1nuJ' lfJLLUli[!, LU,f_lt-1.w9un1.J bf, ,phn[! h. lLUf'nLiiLU­

" n,:,l u u, nLqb l "{ Lnn LJ1Ln[! 1 U.11u :Ufl' n'91b.!JI! zw p·n Lf, LU ltn LJ bf, w J'f,.[!LU 1,, 

Jp'iir/ 1,_ 'N_LU'iil! u1t,unLJ !t U(LnLn1,[b,i1 ff};u,n,.,J,Ln/r LnLUI" .t;w,ult·w•'lrnLriiu 

lfLLUUp ffLUpdnLJ[! Ult1.LU1'9 " 'LUii•qLUn.J, "1. UfLUltLUu, ~wf, lipu 2,{f!_LU•iiLU­

q.t}J, ¼-J!t 0/Jb U(Lnf1LJ,Lnf, wnw•p_w9:&,n'l LUJbi,,LU•,f,n·pp pbn.l! .t;w,j_w­

UW{' t P1-/r, lUU(W u,b'lw,zLUp,df, uw{JLUiiLUJj,li lLU['nLJ,[! ltwpb[f, t 
.,;LUz,i/.hl .t;buttU.JLUL pw&W'JJh.n,f_. 

T>f1LnhJ[_ K1-e ULU{';.[!,ft .,;LUUUJLU't.nonwli- t, lt-w,/u,f_LU.t bbp.[!f,li wLUli{r 

[!1'q'f!UJLU1, .funpn~fJJnLliJ,,01 llLUp,pj,'u It/rs u,p,,f_:w.t b:f, K.1-/r wp,db·;-

1,,bp[!t 0-Ii npnzbtnt.9 .t;bLnrt fJblbpf,9 ltLU\fu·,f_LU.t p:b,n.[! LU,[biLUs'iinLJ 

bi, h. 'l_ LU,,f,n11.J q,iw1if, U(ILnur,JLU-1, LUpLU•q.n v/JJnLli[! Ln'Wf"pbp ,pb,n.1ii/_LU­

,J-,ntJPJni'ili1,bpf, (P2, Pa,••· J.,_ LUJilli) Ln,uiilt: ,,.'["LU' .t;w1Jw•p ,,f_wwltJILU'­

liw•1_LU1,f,J, oq.liro1./Jiw•Jrp 1_LU,f,nd b,fi q~LUiif, Jbq li'Pi/. U(Ln·nLJ,UT/r dLU­

,JLUf.i•LUlt1LUJf,p9[!, W1U(W ulw/!i/! (7) ph.pnLJ bli u,LUf,ffTfLUlt:J, (8) ultl!''l'P· 

bLUI1(iLUli iiif,iz/rii, LU1£LU'Lfln,LJ LU["q,h'l'w'ltl! (6), ,h. bpip uLLUj!,[! .t;wu.linLJ 

f u LU;1,'l-'l'LUltJ, ,[_ bpp_f,,f, w u 'iJ.f,,G.LUli f,,li, q.n p.tj, bf, q.9 nLJ ,f_ w Jrl',lt'J LUf.iLU -

1_1.Uolpf!t iJ. ,bpt2_f,li1u Itwli1q.lib9'1Jrn,nJ bli, bpip Jf, U(LnnLJLnf,9 ,;b,u,,n uLLU- •· 

,P[! ltf"lt/r'll LUliiqLUJ .t;LUulin~J it LUl,'1 LUuLnj,hw1if,1i: '1-twlif, U(LnnLJLnp 

dLUJLUliwltl! llJ•bLnl} t LJr,liJ, 20-150 ,,f_wJpltJLU;iif, uw1.t;JLUf.if,,bp·nLJ1 

bpb LUJ,1, zwLn ,f,n/!l'' t t/tfind, LUU[W 1_LU,,f,n~J bi, 3-5 "{Lnnqu,1ib­

l'P dLU-JLUiiwltLU·Jfrrn'Sl!I '-1,bpl.fri& 'fhU[,pnLJ dLU•J ,LUfiw,lt,f, .,;LU'l~ifnLJ[! 

ult•u,,f_nLJ t bp•ft{"np,11 U(Lnn,LJLnf,9 ( LUnLU,p_f,,li[! .t;LUl,f_f, Jbp_ 1./r .JmlinLJ ), 

1.LUltLU•n.LUltf!, lipb L{'/r,f_ "{Ln'nLJ,Lnj, dwJLU1,,LUlt[! lLULn Jbq t, ,Itiiipbtfr 

t 1_LU•,f,nLJlib'l''J! lt•W'LnLUf''bl U[LnnLJ•Lnf, npn2 JLUuJr •filtLUm·JLUJ,p, pLUJ,9 

15-1370 
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n 12_ "lwlfiwu, .pwu 90°1 lfw.tn,9,f,qn"Lj!Jn,u[! <wz,[_niJ bu <burd.LJWL pw­

uw•~L.n,f_. 

-KP-Po 
'Y/- ' ' N 

n ptn b ,z' N-[! 'N. WU f, Uf/JIN LJIJIU,brft JJf,,,fu t J bq ,[_ W'Jl' "J WU n·,1,l, 
K-u' uwp1/r <w,utnW·tnn•LU[!, q,w:fu:,[_wit 'flLUUf, [!U•q,rpf,lwlu /unpnL­

fl1n,uf,g1 

K= A 
Bh+C 

nptnbrz. h-[! q.iwuf, [!Ulf,rz,lJ•w·U Jun'f'nl!/JJn,LU;U t, 
A, 8 /,_ C-u' <wutnWtnilLuubp[!, npnu9 wpcfb.pubp[! JNL{'W-• 

pwlfil,t_J,N'Lf' ,q.n,["t}j,ipf, ,t;iLIJi,J,Wp ,; w ftn'w f, lhifJ't 

Si/_1w"t w2,Ju,w mw.u.p.f! lpw,pbi./r t qwmwp·bi q.n,Jpp.f,•u f,, wuqwu f,­

tnf, q•w •,1 n{'ILJt .pwpJ.p 'fftuUf,bp·u,[_wt} qw,[_f, 1<,bm1 !lnp qw,[_l! Jwrz.n,,r 

b-fi 0,25 dd tnpwJw,q.itn,f_ wu9',pbp n,,u1b9nrz. Jwrz.·n,[_ k fuLUnunri 

fi/nLJ'l <J,1JuwJUw9,,[_wt} ur•n,[_ (PH ='8-9) JJ,1'ik Jf,wmwipp ,lw.tn,­

lt/r u·mw9mJl!1 fTJwmpWlumnul bu bpb.p Jwitn,frfi.bp, npnu9 q,n•u-

9hfimpw9f,w·Hpf! ftrwpf,9 tn'LU[llpbp•,f_n,J bfi 50/o-ni/_t 

fTJwmpwum,[_wit Jwitn,,q·ubpf, mbrz.wzwp.cf,f, uw•<JwU•WJ,f,U [Wlf',NL­

,1[! L. ,Jwitn,9J,qn,flJnLU[! 2_w,f,nul bu UfWU1f'WUIJ1b[nL9 bpb.p Jw.r 

<bmnt lfw.tn,9J,qn,flJnLU[! ;_w,j,n,J b'ti q.iw''fi[! ;_npu mwppbp qzf,n­

ubp . n,'tib9nrz. pbn'tibpf, mwq ,UfU1U1b[nL cfw,Jwuwq, Pbn'tibpf, ltznf,, 

U11LUppb'f'n,;flJin1i'.Ui[! Uf,b•m.p t 50 4-{,·9 ,j,n.pf'' u,jt,hf,1 

Umw'!},fw.t U11lfJwl'fibl'l! mbrz.w'fpnLJ b'fi ,Jwitn,9J,qn,fl1n,u I,_ 

~wLf, UfiU11/J1ULUU wp,wiq.nifJ.J!n&J 1q1111nprpfru1wmf.ibpn,,J (q1w,full/Jwt} pb·mfr 

' " "]:,qt,9)1 Ur,:,w1uJ.f,u Ul''[_Jl"'LU•l.Ultn'IJJ! urib'['.LU'fJ7n'LJ bt ilfw,.trovqf, qnu-

9b"iimpw9f,wJf,, .m,b·rz.•w,zwp·df, uw<.,Jw,'fiwJj,'iJ. iwp·Jwu 1,_ JLU.tn,9f,qi.rr,-

flJLU'il mi/.1,wiuhp[!t . . 

ll,zwwmf1Jn~u ffLUp1J.'fibi 8-J, k ri-/r' ULU.tn,qf, lt•n'fi,9,bumpw-

9,j,LUJ,j,9 n•LU1b9wt} q•wfuJwL i/pLUt 

Cf.lRJ>.lu VIII 

'l-n.,.,'l-n'l.U.8nJa.111!, nNl-2b8nfl.111! b'l 'l-Ji:bnN!1'U..,., 
ctbl.brnNr 

?nfi'fnfJJu•b,pu nL 'fn'L'fn'[_LU9J~.'fi bp1L.n,1Pl! ,lb.} uzLUULU·qn,fJJnL'i. 

,n,'fibu qb'iiuLUpwumfJJLUU I,_ ipd,z,qn'-'PJ'LUU .Jb2., .pwuf, np lfbu'fwuf,·ub-

,pj, n L f1 n LJU b J' j, ,f w,p·,lf, U u·bp [! ,,;,j,,Ju LU lt•LUW n,_,1 " 'LUill!F,[_ lil q b U 'fN U-

'fn r/}'fih p f,-91 _. 

?n,'fi·'fnrz.'w9n,,l[! Jbt} lt,f,pLUnn,J ' t u•,n,w,9b1 Lw·I,_ mb•fu'tif,iqwJnul, 

Unµ'ti,J.nrz. zbp.m•bpf, LUflW'2,LU9n,J,[! unuf/,J.JLU'ti dwJwu,LUI(, Wlf'-:,butnLU­

qw'ti Jw•Uf'LUfJb[,bp,f, umw9n·l!,lJ! ffNll']nrz.w9JLU1U bpL.n,jJJ'fi bp b'ii, 
11'n1u'fnrz.w9•JLU'fi t:bm bu qw·Uf,,[_wt} U'LU"- ,l,f, ZLUf".[! UU1UffLU'tiJmifJbp,f, I,_ 

,; LU 9 LUff'.Ju ,1 LU u wp 'f J n LU wp b ['·ff, ,fl J n ,flu hp[! 1 

?nu'fnrz.·ubp lt•LU',l dbtbf" b'ti lfni:i/_:n,J WJ'fi ltninft'f uf,umb·Jubp[! 

.h. Alf,(f in,itn,JP,ubp[!, npnu,p UU11J'nLl(U1n,pwtq.nJw9JLUu ;;btn1L.wu1.pn,[_ ' 

q'np9pb,l bu j,,p,b1u9 ,;nun,un,flJmU.f!t 

!J. n t/r It LU ,1 f1i[]i(f in,itn1,J1fl'fr LUU 9n ,,1 [! '1n'ii 'fn rz.J, q n';_,[_n ,,1 t 
qn,&qnqwgmd qwJ dh1mm~&wgn.td: Ut'f LU·'tisniJl! mbrcf, t n,fib­

'fin,J 2.bpJLU~umfr,"A'LU•'tij, l(LUJ 'fi1n,fJJ, /tnusb'ti ,tnpws,/tLU'J/t npn•zLUqf, 

J bt}n,p JLU'ti UfLU JJ LU1'ti'u bpn,,I I n l pn'tn l' qn•in P''f uf,u1J11/;i,J'fi bpu bu w­

,fLW!_LU9J,n,J dbtb,p, ,opj,uLUI(, t:J,,,,,pn!/mp uf,umbJu,bpf,9 nu/tn,, LU{'­

itwf}J,, LUpubuunui/f,fr'f/r, LUpitLUfJ,j, in·tf,/r,'f/r 1,_ 'ti,JLUu 'lntbl'l! qnwq.n,i-

4_btft-u dbibp z.bu winw12.w9tn,J1 U["LU'ti9 Jnur qnurqn,uwsf,LUU 

w,[_wpm,J_n,J t fuj,m UuU1,'[LU.t.pj, w1flLUf_LU9JwJip I,_ uf,•uitnb•,1[! pLU­

,Jw'ti,[_n,,l t bp·q,n, Jwqpnulq:nll/Jrlt !f,LUq_bp·f,1 1.w•l(LUn.LUq[!, Fe(OH)3, 

AI(OH)a, V20s, Si02-,/r 'lntbf'[! [!U'fnLULUq bf, qnwq.n,ii/.bif,u ,j,n­

fuwpq·,[_b,ln' dliibpf,1 i/,bpn ,;ftZJLUL 'fiJnLfJb,pf, Jblbl'l! ,fi.hmhrn4b& hG 
,I,_ t:LU"ALU/u LUU,[_LU'ti,[_nLJ bi, qhthr: ' 

Plflf I,_ f}fTJ[J in,itn,JfJubpf, Jntn 'fNUffN'[_LU9n,J[! LUi/_btfa U1LU-

pLU.t1_LUt} t, .[!LUU ltninft'f uj,•umb,l,ub,pn,J1 UpLU•U9 '1-n'fi'fnrz.·ubpn 

:lindnqh& H I,_ lfnutn,J bu dhth: 1'Ulf_Ufb'u 'l/'n'lntbpn~J, WJ-UUfbu i~ 
fl{j(f in,itn,JilJl'fi,hpni,,1 mwpwitwq,w1, 9LU'ti9bpf, LUnWP,LUOJLU1,f! · Ui!-



228 

ll(UJUUln'IJJ M, Jwuu,f,ff.1uhpJ, wuf,'l_'n11,f,1w1Jbmpf,q (bp1~·wp z.'lf}wubp, 

f"b1bp, ,Pbp/Jf,:q•ubp, J.n'lJ,ff.u,bp /J. UJJ~u) dkf!, f,u-1:Uf•b,u u1UJ1/J. Jwu,ufrff.,J, 

qwJ ,Jw•q;pnJniblf.nLLfa ni_ pninp Jw,ubpfa 1w,f_'w·uwp Jw·un,f_ .urrl,f_w­

u,w9f,w•u1 '1-.pw 2unr.J,,f_ 1b2u,.n1fJJ•w 0J ,p w•nwrw1miJ b.u ubp·.pfru 

u,u,pw•ttwq·w•u uu,pnd[UlnLpwubpt lli_ u,fallf,f,'r Lltn'!f,np q_nibp,11,vl 

'1n·uiqn•'lwsJwb dwJwuwq Jwuufr,ff.u,b;pf! f,pwp Jf,wfrnul bu f,pbu!l 

w,f_bif, .pf,',)_ .unl,f_wu,w9qwtt u,brcbpn,f_, 
. fl,[f,[J inL.tnc1Pubpnl.'J '1~'1n'lw9n·1Jl! u,b'lf, ,I; nLU·bbnLJ J, ')UJ-

2f,,f_ Jwqpn Jnib•ff. ,n qubpf, Uf n'lJwp fu1Jpbp f, ,f,n fuw1q_''1bsn•flJUJu, f,•uri_­

UJh u uw/J. J, 1wzj,,j_ JwqpnJniblf.n,LJ_ubpj, Jfrt"- UJ'nW'fUISUJ.t pf,JJ,,w­
qwfi ff.wllfbpp (opf,uwf ff.wn11.n.1qj, ,f_ncllff.,wuw9Jwu dwJwuwlf.)1 

. lJ.JU'U[f,un,f_, '1n'Uffn•'l•UJ'9n111Jl! u-f,1uu,bJniJ u,u,p•wttwqwu 9wu9f, 

UJflUJfUJ{lniJ1u ni 1bu,iq_i1ibmb u,Jpw9-ncJu ,l;t {;u,u, •unup inL.tn,iJP­

ubpf, Jnu, uff.wu,blft uu,pn1qu,n1pw'fnJw9niJ ff.wpn'l I; u,b'lft 2.ni­

ubuuitt bjJb JwqpnJnibff.niiubpf, JwJ Jwuuf,qubpf, Jfil"- wn.w-

. . rw9wtt qwll(hp[! UJJUpwu l;i u,Jnip 1.bu, UJU(UJ UJJ'fUJPUP Jbibp[! 

qwJ 'l'blbP'l! qwpn'l b·u Jb,juw1uf,q,wff.wu wq_11wff.1ubpf,9 (f}w,f,w•1w­

pniJ, fuwnun11J "- wnu) un·pf,9 ,f_bpwtt{bi q_ntft q,wJ ini.tnL,r,Jlf,, U.iu 

bpi/J.n•LJ/J[! wu•,f_wuniJ bu Ul~funmrnui,~w: Sf,,p,unu,pnU[,pWJ;j, bf"U.nLJ­

,p[! ,,.J,u,,,f_nLJ I; Fe(OH)3-f,, Al(OH)a-f,, V20s-,J, ,,_b,J_bpf, Jnu,, f,u :i_ ­

Uf,b.u U mu. /! b:u,u, n,ufa,u,,u, iift:u \q w,,f_ bpf, J.JinLU1Uf bu,q_f,,wu b pf, ( ,J UJ ttm q•Ji bpf,) 1 

UJn.UJ'U'J.fru l;JnL['uf,w·u-bpf, "- JJ, zwP'/! !NJ.If ln1.tn11JJu1bp:f,9 UJn.lHlf,UJ-

9wtt, 11-nu'fn'lubpn'LJt 
FNJIJ /J. fUTJ,[J ,n,pw9w.t ,,.nu,qn'l,u,bp[! (.pubpn•Jb,ibpf!), O["f,,uwq' 

dblwu,.f,uJ! , LU'fUl[T[!, lf.•w•nL1.ni.,q[!, Ufntf,tflru,fr,tull(f,pu,[! "- UJJl'U, npnz 

1,b'lnLqubp,f, Jb•r u,,b'lw,f_·;pb,iJ,u [!UffnLUUJ!1/_ bu "-twu,blnL ?PW'U,[! u 
JUw9'ilbinL f,pliu9 ttw,f_UJlf!I U.J'1 bpknLJ,Pl! qn,,f_nLJ I; llLR2_h9nLlf: 

U.p1UfJ,uJ, . ffnUltffi'l,ubp'[!, 'f, u,u,ptpbpnL/J'JnLU qbibpj,, ff.,ni_,f_niJ bu 

~lwump¼ '1n'il ,q:n'l,HP frwJ dhthr: '1-n·U'fnlfft l;v_·wumf,qn1:f}4nLU[! qwiJu­

,f_w.tt I; uipiu ff.,Jwl/u\p[! ff.,wiq_Jn'l Jnibff.•nL[ubp,f, 2'lfJwubpf, -&L[niUnL-

. fiJJniufa.91 •l,bll'ff,u,u ftp 1hrPfru qwJu,[:llltt .1; Jni,blfnLLP ff.,wq_JnLfJJUJU 

Jbl Jm,un'l u,u,nJ'.ub·pf, p,unijf1J,,s, Jnibff.n'LL,ft Jb2, upwu9 q,wuw­

,f_ nl'n L/J.Jn .~j,9, vrJlw Jf, b £"¥.·"' pn LP in·~uJr.9, J ftlJ n ih ff. n LL Ui'J,pU n Ldb P'fr 

Jhttn1:/J1nLuf,9 "- 2,bpJw,u,u,f,rC.wuj,91 
ll1. u,f,,ll(J,q ,fan·!f,np q_nlbp·f,, o.p;f,uwq, Si02, Sn02, Ti02, 

Fe(OH)3- ,f,9 wnw·iw9wtt -qb,ihp[! UfWutq•wun,,J b•u n2_ ~lwum~¼ qwJ 

tp}urn;tL uU1pnd{U1nLpwubpf, 1wNf,u1 'LJwu q.b,ibp[! ff.wpn'l b,u lf.,iw­

U,l j,pbu!J /Jnn'l 1b'lniff.uhpf!, uwlf.wJ'u' upwu9 J:w,f_wtu wi'f dw-

JUJU wl( 1wJ Ul'['JLU ,f,n ,f,mJunLfJJUJ'U iJ, bu,/1',wp,ff.·,f_ nd, tPfupniu q.by_bpf, 
wn.wiw9n1Jl! tftn!f,np q_ntbpf,9 qwpbtf, I; '1fou,bl npUJbu qnLUqnL­

uw9f,nu uu,pn1quin.4,pwq.n1w9Jwu A./J.bpf,9 Jbqf!t 

8 LU ,}{"LU J n l Mrn L[ w,i.J,u ,Jj, LUS mp in LU'U hp I! ,; w.J w "I w U1LU u,Ju-LUfi LnL­

ttj,'J}, 1/bu, 21,f,tf.bt1ftu wuJf,1rwUfbu 1n1.t.,t_niJ bu, Jf,u1.1'fbn. pwptlpw­

Jn1b·ff.ni'l'wJft.u ·Jf,w9n·L/J'Jn ~u,ubpf, lnittJLUfi[! Jf,zm l;'l 'UUJ'funl"'fnLJ t 
nu1J1.b9n1JJ(!t 

fl ,.,n.1.b9J LUU' b p<L,nLJfJ'I! qLUpb1J, I; Uf•WU'l',q·bpw9u by_ n"["U[bu 9wtt­

pwJn1b ff.m,LLU Jf,U 1b,'lmlf.,J, ubp,P.w,f,wu,9,nLJ P,[J[J J.falJn1bff.nLLUJJf,u 
u, wpLUttnLfJ JUIU Jbv lJ.JUU[f,uf, u bpflw,f,wu9nLJ u,b'lf, flLlif, , Lwfu, 

zunp1f,,f_ LUJU pLUuf,, np inittf,iiJ, Jntblf.ni:tV.bpf, ,,f,!f,nLq_f,wJft LU(TUJ­

q.nL/JJnLUJ! u,,ulE;', LUJbJu,in Jb,t I; P,{fif Jn1bff.n1lubp,f, ,,.f,!f,ntJq_f,wJ,.', 

LU pwqnLfi'JnLU f,9 "-, pw9fa ffPLUJJ f,,s, f!Ullf''dpw1J n1b'£nL[UJ 1f,u J f,LU 9nL­

P iw·u q,ni:u 1Jn1bff.0nL['U•hp[! qwJ Ufn1f,1Jbpf, u,n.u,b,df,u l'i_,jJii1,Hpp 

1/.Pllf 1/_'ll(UJ.t 1.bu Pl''Ui•p, upwu9 Jfr2-"- qwu UJ''l_lULn mUJpLU.tn1f"1nLU­

u/;P, np•u,hrz. /J. ub'f'flw,f,LUu9nLJ bu 9wttp,wJn1hff.nL[WJf,fi ~b'lm!q.fi 

,In th 4n L[ u•b l'l!'. U.q_,mu, U1 LU p wttn "fJJn LU,Ub pn LJ 19,f_ LU.t ,; b'l n L1/_ ft J n-

1b lf.,n•Li;ub p[! uqlund b•u f,pLUpf,9 1bn.w9,'i,,b,1 ,UfntfrJbrrf, ,-Cqniu l'lf/LU­

ubpf, w>n.LU'i,,J.f,,u o.'l•w.ff.,ubf'l!' {JnL1w9ub,[n',[ Jn·1bqnttubpf, JJrl'"- b'lLUtl 

1/_UJIU[bp·[!t b.ptp Jwq:pmJnthlf.•nLtubp·[! .t:bn.wunuJ b,u, Pf'LUl'P9 .f,[Abug 

u,,J,pn11}!_ b'['1q,w ,pn1/JiuJ!Jp, u·lf.,uitniJ I; U[ntft·J•bpf, f,fr.puLU,q:LUJ 1n1.ttnL- . 

,J[!, UJJuf,Lpu' upw Jn1hlq~L[ubp,f, wugn;JI! 1b'l,n<qf, Jb2,, 

U.1,'b 'ffnU\ffn'lLbp[!, np•n'U9 n,ff.J_b9nLJ.[! UnLJ-U' rhpJwuurfr-&wunuf 

f,&,puwqw1J ff.bpU[n,f_ ,fbp2,LUun•i,J I; inittJwu Ufpn9bun,f_, qn•i_,f_niJ bfr , 

wliuwJhlwliwtpw~ nlil2.nq '1nflqn'lLbp1 flpU[bu opf,fiwq qwpn'l bfk 

ttw,n.wibt uf,.mpn91b<un11_nq_[!' w9bmn1unLJ, ff.wnLi_n<q'[!' pb'i,,q_n·1nuJ u 
"':!'i_;fr, 

1.,wiu,uf, ht uw,/J. '1nb'1n'lfibp, npn·u9 nu11,b9n<Jf! ,u,n<J,11 thrr­

JLU,uu,j,""ALUunvJ ;:f, ,f_bnLU•UnLJ fru,p.LwlfwJ lnu},Ju,Jp, Sb'lf, ,I; nt!ub­

'IinLJ uw.6,lwlimtpw.1\ nlil2.hgn•ul: U.'/,t'f,ll(,f,uf, rpn'irffn'lfltbp,[! lf.nl.1.n1i,J M, 
uwJhIU11liiW•t}im¼ mn2_nq 'fnU:11n'lubl"1 1.LU,iw:Ju 2,bp1JLU1uu,f,-&ruu,f, pLU·pJ.­

pw9n1Jf! •llUfUJumniJ ,I;, npU[buq_J, uw\{JuJbLU,f,wJr n1cffjj_b9nLJf! ,f,,nfu­
,f_j, LUUuw1Jiwuu,uf,unq n1n.,b19,Juru1 lJ.JU'Ufb·u, o,p•fr.U•LUf Jf,u l "- 22°-e 
dblwin,J,,U1[! u•nLJ nuri,ni·J l, pw'JS iJ, lmttqn<J, fruit 2~0 --J,9 pwptap 
2,b.pJw.u·mf,,&.u,,u:u•bpn1J q,nu'1n'll! ,,f,rr.juwp•q,f_nl.!J I; 1n1.tnLJ/JJ,1 

lJ.Ju ffbU[pnul, bpp Ufn1f,Jbpf, Jn1blf.nLiubpf! f,pLUp Jbl w-

nw2:,w9u•n1J bu p.fr,Jf,w~u,l'fr ~uulirt,~~Ji~•li ~WUJ.hr ( {:nL1lf.w·uw9-

,[wtt qwn1i_n1.,~, f'jllllJIW11J,f_u,,t dbcwu,,J,,u), •1hp,,l,wuurfrSw•1'f, pUJ1pd.pw_-
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snLJf! WJLku iJ, 'i"11wuu,nLJ uw-':Jw'iiw,f,wq nrni_n,z 11n'ii'T-n'IP w'ii-

uw-':Jw'iiiu,f,wl[f, w'ii9flhlnL'ii1 
flLnJ1_h9nLJ.f!, tnu}Jw'ii U[i['n9huf, 'iiJw'ii, [!''iiu,pnrzwqw'ii •pUnLJifl 

n·~'iif, L. •qwfu,t/J.wu t J,'iilt:U[h'u dhi.f,, WJflU[hU ti 1n'Luf,1i.f, p'iinLJfll"fJ' 

ll.JuiU[bu, ftwn1.1:nLfr nu11:1_nLJ ,t p1b'ii,q_n1n1JJ, ,ph'iiq_f,'iinLJ, pw•JS i_f, 

n~n.i_n1.J 2.l'nLJ't cfb1w·u,f,,'ii[!, wiqw[''f! nu,,i_nvl b'ii p_pnLJ, i_b'ii n1.ni_nl!J 

ph'ii1q_n•1n1LJ L. m.11.f,i,z WUfnu,wp -':hrznLl/'iih.rrnLJt llLn,[h9nu,l'I! U[WJJW­

'iiw,f_npq_wu t,. 1) ll/n1f,Jhpf, L. .t;h,znLqf, Jn1hl[nL1'iihpf, ,f,nfuw'l:11h-

9nLj}Jw'ii nLdhpn,f_' J,pwq,wu un1,[_wu,UJi9f,wJn,f_ L. 2) Jn1hqm/ilhpf, 

,f,nfuw'f-wp!. 11<fa!/>n1Jq_f,n'ii [Jw,f,w1'ii91hl'f,·n,{JiwJ'ip, ll.n.wp_f,'ii nLdhpn,f_ t 
U[WJJw'iiw,Lnp,f_wu, O['f,'iiwq, dh1wu,f,'iif,, wqwpf, qnrz,Jf,9 -':brz,nLl[f, 

¼_w,'iJJw'ii ul[,'IF'iiwl[w'ii U"t.w'iif!, 1.brznvqf, w1Lw2_f,,'ii p•wdf,'ii'ii•bpf, ltLw­

'iinLJf! wn.w2_w9'iinLJ t ll/n1frJhpf, L. -':brznLqf, Jn1bl[nL1'iihpf,9 qwq_J[!­

,f_wu Jn1hl[,nLLWJ/r'ii Jf,w9n,Lfl-J,nL'fi,fibp' unp};ULm&hr: Unuf.wmw9•Jwft 

U[,pn9b1u'ii nLrzhftst/J.nLJ t rh1rrtfnt:p-J1w1& Ul&t_wmuwrtfp ,L_ uf,uUl'hJf, ub,rz­

JnJ.Jun,f_ q,wJ ~nli111,1'11U~g,pwJn'1_: r../,1bpp_'f,ifiu pw9wu,p,f_nLJ t 'iipw,'ii'n·,f_, 

np -':brznLl[f, l[n'f.Ji'iinpnz,f_wu zbput•hpnd Jn1/,ll[n1.1'iihp'ii f,pw,p w,f_bilj, 

Jn,n bu qwuw,,fnp,,f_wu, ,pw·'ii 1J.11,q_wu, uw,f_LUJ.nLJt 1.b,znLl[f, -':butw·q,w 

,p.wdf,'ii'iihpf, l[11w'iin·LJJ! Ul'n.WtWS'iinLJ t 11n1'ii•ffn'[f, uw,f_w~f, J,buw9nu! 

J, -':wzf,,f_ -&.ftnL'ii JwqpnJn1hlt•n1LL,'iihpf, pw9Jw'ii L. i_f, nLrzbl[•9i/_n1JJ 

y_hplJw1f,''ii ~!f,bl[,u,rt,f_, n~i_ tiJ. ftn'ii•utp·wl[9f,wJn·,f_, 

ll,b~ 'lff"WJ i_n.p dh1f, 1t·n11:,l,f,9 ltlw'ii,f_wu .t:brznLl[f, pw'iiw,q[! U1[!,f_­
JWL"'fbf',rlJJUU1f,-S.w'iinLJ qni_,f_nLJ t nm2_hgdwli wum)i6w& L. 'iizw'iiwl[­

,j_n1JJ ,t W-n,f_, 
fllJJii_hgJwfl w•uu,f,G.w'iif! .wpU1'w'-':wpnnLJ h'ii 

npu,•brz' m1-I! i_np db1f, ltz'/ni'ii ·t, 
m2-[!' nLlljJ:UIU dh1Jr lt'zf,n.,[!t 
flu1J,1_h9,Jw'ii wuu,:p-&.w-'iif, Jwuf,'ii 1[u,p,h1f, t qwrzw•,f,w<p qwq_Jbl 

'111. JJ,w1'ii lt1w'ii,f_wu -':hrznLl[,f, J·wuuw1n,f_, W'J,J!k 'iipw uw,f_w1n4.' 

W = V2-V1 = E_ n.puthrz' Vi-I! i_np dli,1f, uw,,f_..ut1'ii t, f,uq 
V1 V 

V2-[!' ni:roi_wu dh~f, uw,f_wlf!t Stf.1w11 -':hrzn1LftnLJ Jhl[ ilf['UIJ uw-::-

Jw'ii·ur,f,wl[ nlLlljJ_n·rz znp d,b·1f, ftnrz,Jf,9 lt1w'ii.,[wu t::hrznLl[,f, pw•'iiwqf, 

,uw-':J.JJJ'iiwJJ,.J, urpdh11f! qni_,fnl!J t nm2_b1!}int}"Jnt& ,L. 'iizw,fiw,l[,fni,J { 
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w 00 -n,f_, U.11'1 l[,~rrnrz t U1UIU L. w,f_h1f, w1VqwJ Jb,)- lfi'iiht ,fhp9,t_w,> 

i_np dh•1f, uw,f_w1f,9, 

m•n-!lb81fU.t u.ru.q.nJ>.,a,snJ>.t 

llrn1_b9Jw'ii Uf.pn9buf! qwu,wp,f_nLJ t npnzwqf, wpw•qnL/JJwJp~ 

l[wfu,f_wu nui.i_nrz dbtf,· L. lnLuf,ri.J, p'iinLJ:Pfi<fl, 

ll1.n.z.h9Jw'ii wpwqn•L/JJnL'ii'ii [!''iifJw·'iinLJ t np·U[bu wn.w2_,f,u ,l[wpq.f, 
rob wq9 f, w' 

ap,u,brz' K-ft -':wuu,wu,nL'ii'ii t, l[wfu,,f_wu Uf.n1f,Jbpf, p'iinL,Jilf,9, 

w z-e' 1 'I dh1f, qnqJ'f,9 41.w'iiif:wu <hrt:ncitf, ,[!W''iiw•ltJ!, 
Z-[!' dwJw'iiwq[! pn·U[h-'iibpn,f_, 

w 00 -[!' 1t1,w'ii,f_wu -':hrznLqjr j!W'iiwl[,f, uw1"i1Jw·'iiw1f,•'ii wpdh'l!'I!' 

J,fiu,hwbln,f_ (1) -':w,{_wuwpnl!J[!, uu,w'iinLJ h'ii)[!, 

I W K=- ln----
Z W00 -Wz 

(2) 

r../,hp[! php,f_wu nLn.1_b9,Jwft wpwq.nL/JJw'ii .t;w,f_wuwpnLJf! l[wpbyfa 

I; 1nuJh1 J,. 'lrwlJ,Hwl[w'i, b,,..,'i,..,. Ji1 

qn ,(, 1-r,,, t,.., J,,, r l1wn,,, !J nuf b 'i, 

mnt_b9J ,u'i, wu 111J,-6.w'i.• J,.,,f,,,'i,,.,~ W2, 

11wfuJw'i, ypwffi*l'' W = f(Z) w
1 J.. W ~J, wnu,'i,af,'i, JbJn<fltm"i.-

'i,brfi t,,,,J..,r quitm ,r h'i, wpw~ 

'lmfl1m",,'i,bre' "'l'l- 4hwbrJ,'i, zn-

2. u,,f,n1ztbr u,'i,9l1 w9'i,b1n< Jt,p__n-

9n,( ('i,~. 71), 

&nzw,f,n'l'i,hrn,[ ~,,,,,_J,[,,,J w"i,-

4l..,'i, urw'i,'lb'i,u'i,bre t.w,(wuwr 0~· 

b'i, nwt_b9,/u,'i, wpiu'fn<fiJJnL'i,'i,bpf,'i, 

'11. llu,lli9,lw1, u,11•urf,,&.w1,-Ju,,,fu,. 

1,u,~ ~u,fwlu,1, ,rw!f,f,~(!• 

(tg 'f = :; ) ' W-f, u,wp'(!hf' JhunL/JJn1.'ii'ubpfr -':w,Jw{"t 

1.w,[_Ul',uwpnLJ 1-1! l[•wp,h1f, t U[Wut<qibphl WJUU[th,u' 
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-:wuU1U1U1nL'L t, nLphJ'ii WJ'f t;w,f_wuwpnLJ[! nu1.fo11. q.,Jf, t:w,f_wuw­

pnLJ t ('ii'q, 72 ), np111hq OK t:w111,f_wrtl! t:w,f_wuwp qtJ,'i f, W 
00 

•[!I 

dW 
W,_,., = W,brp-=O: v..- . dZ (4) 

w 

K 

w. 

J) Jw ~L._ ________ ..,.,_ T 
o Kw

00 

l#fi. t"2. W 
00 

4 I( <u,uu,u,111nL'i,f,;I,{'{! 

21,/ffL 'ff'Ul!f,J,•fit 

nrn-

llpusJ,utbrJ, u,n,ut9J!J, 

OD t:,u,,mfwJe r.w,t"'u"'r 
I; KW"'' J!mtf, "r• brp 

1 dW 
W=O.W,.,,~-. --, 

K dZ 

IJ.lu"ff,un,f, ""'l'hlf, I; qr•u­

lpf,lfiu",u'i. b,,_,.,,t,.,,"n,f nrnzbl 

w 00 /,_ K t:.wuU1U,l/1IIL'l.,'1,l,rl!' 

OLn,,_b9Jw'I, •"qpf,'b K-'i, ni_ 

JJ,zur I; ..,_,.,,,;..,_.,,,'i,n,,/ r.ouu-
u, 1.UUINL 'iunfJ J"' 'i, [!l 

fl.'iiuw,t;Jw'hw,f,wq nLninq dih[hp.f, Jnu, W =F(Z) qnpwq..thpb 

w,'ii9,'L·n•J H, Jwpu/r\JntJn,f_, nrJ,'9 .:hllln nLn1._h9Jw'ii wuu,f,t&.w'h(! 

fuf,um "bp>UJni/. [!f"4'iin,J t: ,J, hnJ,'iiu 111_hrzj, t nt'iih'iind clhlf, lnLrt­

Jw'ii ,:h,p/.1.w'iipn,[1 

lJ' J,11.,'iJ NLJ'ii L-nLrtJif)_nLJ u,1iLJw1. Uf n,Lfr.,l h [' f, n Lflll_ b s•J,w'ii UJ U Ln f, -G. w,'i, f, 
L. wpw,q,nLfJJw''ii 4,pw w''l'l'n,1.J J,,'ii ,JJ, zwp,p q.nprtnu.'frhp, J,'iiiUJ"1ufop _ 

h:f,' lhpJiwuu,/,G. lu''ii[!, .Jf,,2w ,f_w•1t1J, PH-[!, qw'ii w,qw·'ii f, JNLJ'}l:,f"f, Lhp­

/rwJ,nLfJ JniJ'ii[!, UJN:[,fa,Jhpjr Jw'ii>[Iwfl,f_wrtnLfJJw'ii wuinf,,G.w'ii[!, 'iipw 

fJ-wpJn•f1JnL'ii[! (t;wuwftl!) I.,, Jw'iiw,f_w"ii•q, tthft111pn[f,m'iihpf, wn­

ftw1n,f1JnL'ii[!'I l.hmwqn111nL/J.J'nL'ir'iihpjr ,lb,} Jw,u'ii WJ'f nL'l'f_nLf1JwJp 

mwp,f_wrt h·,'ii U,UJJ,mwftn1.9wJJ,,'ii clhthl'ft t;hu,, npn'iip -':w'ii'lf,uw'iiwln,[ 

UJnlfitlhlf111pn[f,m'iibp, n1.ni._h9Jw'ii U1huwqbmf,9 nL'iih'ii Jf, zwp.p 

umwfh\,frw.i:w'Uf ,qlllL[iJ,Jn'L'ii·'ii hp I UUJJ, 111 w qn 1.9.'ii hn! qw ,I "IP n 111 h f,'ii'ii h !' l' 

f!-Wp'df1wJntl:iqnLfWJf,'ii ,UfnlJ1:UJh1UJU1/r'q'Lhp b'ii, npn:'iip wnw1w,finuJ M, 
,mupp hp a-,UJ J fa'h w[,1/J.mu"ii,hpf, ,Uf n Lfi ltnfi 11-b.'iiiu.w'9 n wif, 9, 

fl.JJ,.'ii.w[,1/JnL'iihpf, UJnL.frft•n-fr11-h'fiuw9,n,Jl! mh'lfa t -nL'irh'hntJJ urJ, 
wfi,lw U11J w·J ·p' 

}{NH- CH - C - {"b'H+}f; NH-CH- C - :Ott'+ 
,. I II """""""•··------· I II , ........ . 

R O R o 

-C-N-i,_,.,..,_e 
II 1 

O H 
G'iin~J,,f_ w'J'L pw'iif,, np u,1Jj,.'Lwfl'/J,n1.'Lhpfi f,pb1'ii9 JnlhlfnLLfr 

Jb2 Uf.Wpn,'iiw"n,J h'ii wJf,'iiwJf,'ii I,_ ',_wppopufrl fa,Jpbp, •'iipw'iip wJ-­

!f,nmbp h'ii1 {J.,,lfa~w,P,Jh/j, i..b'l":P a,1,_[!, [!ll,Ul F1h11,n,,Jf, t,_ ·flp,;;fr ,q.J,,. 

NH+ 
u,Jlf,n'#Obr J,n'i.,' R/ 3 ' 

"-coo-
lJ,J.pJ, w,tfhlfl'nvqf, qh1UJ".p.niJ w 1JJ,fiwfJJJ.,f_f, JLwgnp.11- f,n'iie abn,,p 

t .phl'n"J pw9wuwq,w'ii LP'91,/l, P,/Ji,fj, w,f_bl9nLqf, qh'UJ,l!NLJ'' 'f,pwftw'iit 

/NHt 
R 

"-coo-

fi'fHLI . NifWllf gpw 

/
NI-If . NH+ 

R + HC( R/ 
3 

- + CI-
"-coo- 'cooH 

IJ.1,umh'lfo b{'f/,_n1.J L np w,Jf,'Lw,P,P,{Jr [fr,s-pf, 'ii2w'ii'l! qw:Ju,f_w,,1- ~ 
J f,i w if:w1,p f, P H-Jrl7, 

llrUJJr:111,~qn1.9'Hpfa G.,'ii'l_n'l Jhb·_u,Jw,u1,n1.[Jin1J'ii[! Jwpna.p
1 

!_Pl1,',:{ 

(PH=,'l) f/inLJL Pf}111J'iibp h'ii (Kp > K, ), bflb /J/J,f_f, rpf,,:n9J,~~ 
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t:.wu111w111nL'i,f! 'ilzw'ilw'tb'il.e Kp, f,u't t:.f,,l.[!f, 1f,un9,lw'i, t:.wu­

u,-urnL'ilf!' K, £. t:.wzt[f, wntb'i,.[!, nr br'tnL t:.wuu,wmnL'il'ilbrfi /:,u,­

•zfwu wp,J u/i.J ,J bt. ;_11-f,:un 9,f_w.t Jn tbff,n L,J_Hp f, qn fi9·bfi111111,,,9,f, w fi ,J fr.u­

Ln,1H t, .Lt. np J,,'lrttthft•mpf,ft q!f,it.wt,_·n,J[HR+)=[ROH-J, "'"I"' 

ft.wl"blf, t .IN"h l· 

Kp = CH+ . 
K, Cott - . 

b,Jil-b .C:.w1mfif, l,,t., 'fif,ung,Jw,fi ;;UJ<.umwurn,fiHp-f, 

UIIUJut t/_b,pn;;J,1uwL ,:u,i/_'UJUUJ{"n•ulf,9 q.utpbl,f, t npnzb~ 
.lfbt.n,J,fi ,:,w,J,wU(UJ•inUl\uf,,wfin'l PH-V, wl'dbp[!• 

Ctt+. CoH- = 10-14 

wpdbp!,bpf!, 

fr.'l•n fr. b1ft m {' f, I/ 

10-14 K r-2 + K 
Cott-= -- 2=~, C;1:+ = 10-14 • -2 

CH-t- ' K, 10-14 K, 

cH+ = V 10-14 -~: = 10-
7 vl~: : 

{n,cpupfrfMbtn,f_ ;;u,,fju,uUJ['nvJI! Lt. pu,q,JUJ,U(Wltn 1q1b,tinif <:w,f_w­

UUl[T,Ju.,,t., bpqni Jwu·bp[! JJ,finuu Jbftn,f_, fi'lnttbftmpf,ft ftbm,f, <:w,JwJ" 

ftu m w•fl.w·fip. 

PH= 7 + PKp - PK. 
' 2 

U Jiiu ur b J f, w J !, ,f_f,,-G..UJiqt[!, b p,P J w ,u fi frft,&b pL w•Jl["n·'IJ!. n t:f} pu J,:? 

/;i1.bf[,t.ntp'Ul'[b'lnJ! bfi, n,,fihfr ;;u.tif_111uwp Lt. ,!,,f_w.'lw'fnLJ,fi ;_m,fm,f_ i:.wft,w­

nm't frzw!tfibpn4. tfi'!Jllbp, ftn;_,f_,nul .t pqntihqm,rpq if.f,r&.wft: 

PH-f, u,pi 'ii,.zu,'ii,u,ft,mfl1nifi[!, np,j, dwJw~wq u.f,uinbJ[! 'ff!,111-

fi[!i/}nd 't fa'l111J;.i-hft·111.pJ,ft ,f_,f,-&.wqnul, ftn•t.if:.n,J t pqntth•qlll'rp\i qhm: 
Swp,pbf' uUJj,,ur,wftn'!J!,hpf, rj,,'l11'i;tf.bftmpfrft qhmhp[! qm.fi,f_nrJ M, 

PH-Jr urw.piphp wp,dhpfihpf, ur,w1ft, opij,fiu,·ft, db1w:mf,fif, f,1'ln :t1bftmpf,f1 

ft,b,nl! ;;u,,{_;1Uu,wp t 4/1-J,, J.i,/ijr UU(.f,m,wqni91f,fi1J' 4,55-Jr, t;bJnqtn­

P f,fif,:fi I!' 6 /1-f, t 

U,UJJ,mu,,ftn~[Jfibp,j, Jnm 1_.f,9pj, l[!'Ul'9UJq•UJJnLfJJnifi[! q,w,,1 fi\,fu,'l"'­

q:n,Jlfi UJ'["dbpp fa'l.n-1:[bljmp/f,q if.fr-&.u,ftn,J 1:n,J,,f,1;_,j, f,pu,ftUJ'.!t ,unii/_u,,n,w-

5J,,wfi ,: UJ•ufj.fi,nuJ t U,f_ lll'lf.:Ul\'fn LJfi fr, nl' f, :Uf UI url'A w1nn',[ ftw"U(i/. w.t ;; b -

11..,niq f, purfi u,q,[! fin LJU•UJ bu '>'UJ ufi n~J t 1f,p fi ,{_ "''lUl''fnLJfi ,J b'.tn ifJJ UJ!t[!t 
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fi,u ,qlllJUJh'u, nui.;_h9Jwt., dwJw,fiwq ftiUJ\fi,f_n'l t:h'l,nuqf, pw!t,wft,f, Lt. Jf,-

2.w,[wJpft PH-Jr q,w,f,,.Jwfi qnp[! ft'lnw_bqmpf,q qbmnLJ w&91fin,,J t · 
·!t•tf:u,'l[_Ul''fnLJ'fi'n ,[ t U.!''1- fi,[_w1q_.w 1qn,J,'fi w•pdbi,pf,-fi ,: wJ w1u

1 
w mw ufu u,!, n 'l 

pu,pJ.p Lt. 9w,,}p PH-Hpf, 11-bUfpn,,J nu1z.b9Jw!, UJ'uurf,G.wfip pwpJ.­
purfinul t (urh'u !tft. 'l3): 

lliUJJr1r1,wft'nL9mJ/tfi JntbftnL[lfibpnicJ f,nfifT'qhfi fu,Jpbpf, u,nftwJn ,_-

P! w·fi 2 fi nl"~ f,1/_ ,n IJIIJJ_ h-91,J u,.!, ,{p;u, wq_111-m:_J ht., &ur Lt. ;_ b 'l n p w 'l hp 
0
u 

U.11brJ, -n ,.,'l'1b9nLfil1m'bl! bu w 
nrnz tw,J,nt/_ qui/ut/_w6 f; 1m6n~1-
fl/r PH-f,91 flLnt_b9J,u'i, ,J.rw ,uq­

'1b9nLfJJnL'it b'b nL'bb'bnul 'i,,,,t,_ 

Ul'f.p ,., J'i, t, .. 'b'i,bre, nrn'b9 LP9J!'i, 

m'bf, ulll[f,111u,ftm!J/r LP9.[!/r'i. {,,,.,JI,,.,_ 

nuift 'bz,,,'i,, llr./!"'r;, Jh.J I; f,n'bf, 

,Jw1b'b111wqu,'i,nLfiJnL'ilf!, wib.f!u,'i, 

UIJ'i, w,J_blfr f; J,2_b9'bnLJ' nLn[b!JJ u,'i, 

,lhttnL{iJnL'bf!, orf,'b1111t, t:.f,J'b1111J,'b ' f'lf 

LnL6nLJfl'bhrnLJ' Ba++ f,n'i,'i,brl! f,~. 7-3. llin.l/,9,Ju,•L ~w/uniJI! Jfatuul.w,. 

u,,j_/,lfr b'i, fr2.h9'itnul nL11.t_h9nL,lf!, rfo PH-fas• 

,pw~ ~ + .J,1n•HbpJ!, /Jt/J"nL J,fot.w:,[wjpn,J SO.-- f,nfi;!,,bp~ u,,zfhtft 

2wm t., h:htfond nur;;_h,anwl,[!, ,pu,fi c1- f,·nHhl''l!'t ,.,'ln.f;tbff•ur'f"f,l­

,fj,'-G.wftn~J U11L1hp[! q,mpn'L hL "''l.lf/.bt nin;_buJwfi wru•U1if,:$.u,frf, ,[p~ 
J,.!,~iUJh 1u Jb.tw9fib'L·nL m.'f, ,h I- ,I. 

· ' J-1ll/· u ">l -,,nppw91'htn'L n,'l"l'"'fJJ,UJJi.p. 
[!tfi:11- "l'n~J, wfif,n~!,bl'~ m,f_1h1.Jr n~dh'l urq_11-h9n4/Jnifi nnfibfi, pwL 
q•wurif, n fi1fi hi''/! t 

U.!tiJ,nH'hp!,, J!Utn j,,p-bfi19 . ~,J,111-p•urU1w9Jwt., wumf,:G.w,fif, 11-wuw­
,[n,p'4nLJJ ·ht., .<;b,,.,,,/,!u,l tJft.ntn,plnUJ 2wp:,pn,[' 

unLLlJ.-
111

>s/r111r"' 111>-sb111 wur>C1>c10 >NO "-Br>J >CNS 
UI "A ,/ I- 3- 3_.,...... , 
. !''1- UJUIU7 umn.,_ ~l ur,fhy.f, nLdhrz. ,:!p'N'WU1w91ifn'l f,nfi,fi ,hpf, ,fihpq•w-
J»L/J" JtUIIJ 11 ·nUL'l_'h:9 ,rvJ I! '4'Ul1m,ur,p'4.,11LJ ·t •Ill,,{_ b lP t., ,[ "'''l ;_ w1,f, n ,f_, p w b 

..u,[btl{t ,f,npp ,:/r'N'urmm9;Jmli lll'Um,f,r&.wfi nt!fih9n'l Jrnfifihp,j, !,,bpfrw­
! n z#:J,ullll pt 

. {!v,u, nin,i_h-9,Jmfi[! 1,,UJUl'u•u,btni Ul'l_•'1-bfqn,fJ.1wfi u,fif,mfifihf"l! q111-UJ­

uw,[np,fbfi ,[bl"/! ph,[",f_w,} 2"''/1'.PP ~wft1wnmft nL'l'lnL-fJ'Ju,'Jp' 

CNS>J>Br>NOa>CI03>C1>1119.b111u,ur>9frmpu,,;,>um1f/,u,m• 
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!lnp dhcJ, .I[ n 'IYJ j,9 ft.J!wlt if:w•t} .t; h 'ln Ll[j, w nwy_,j,1t pwd,j,,1,1, h Pl! 

~ur,Ju1ui/_nL1F bl, Ul'i/_JWL ·'ih7:ndrJ, 11,qwlll'JwJip pwpdpW'Ufni,f,Jhpf, Jn­

thftn'ilthpf, wqm/l'q_ JuiJ,p.hpf, znL['',2_[! un1,[wm fJw'lw,1tfJ1ihp wnwp_w9-

libtnL q_pwt llJ.1n..i_h9Jw1, W/'f 1,,wJu:1t~q,w1t zpp_wfr[! t~qnp-hl'tl t I.,_ 

111qhq'91,f:n•LJ t p_hp,JnLfJJ•wlt w•4p_wm1JwJpt fl.u11;_h9'Jw1, .t:hmw•qw l[!['-

. :2wunw rhp·J',nLPJWW wlt'lw'mlnLJ J, 1tqw•m•i/_nLJt ~hp•Jn1.:fJJJW,1, wlt•p_,w­

.urnLJ[! qwif,nfw.t t nLn;_n'l. 1,,JnLflf, I.,_ .t:hqnLq,f, plinLJ/Jf,9, f,ililt:Ufh" 

Jr,w·/.,_ nL11i_h9Jwlt wumj,r&.uiiltf,9 nL p_hpJ wumf,1i.w1, f,91 

Swp'/1hp•nd bl, nutJJ;_b91Jwlt ~&mhqrwl /.,_ 11,H>1hrh&g~wl p_bp­

.J.nLfJJnLltt llrn;_h9Jwlt ~&mhqrwl p_bpJnL/JJnL1t[! p_hpJnL/JJwlt WJ1, 

-.l!'wltwJtfr t, nplt w1ltp_wm1tnLJ t 1 q ;_np dhtfa qn'l,Jfr9 i q .t:brznLlfl• 

JJ.J..w1tJ.w1t dw.Jw,1tw,l[t [!um '-lw·9i,f,' n•urith9,Jwlt f,ltmh'f,pw[ p_hpJnL­

fJJnLli[! qutph'[,f, t wpmw'\wJmh~ lfiwL.if!w<t .t;b'l•nLqf, p-wltwqm{_. 

Q = Al_' 
. B + I 

npmhl[' A-1, /.,_ B-1' .t:wumwmnL1t1tbp h1t, 

i-1,' lftwltlq_wt} .t;hl[rlLl[,f, .p1wltwq[!t 

(5) 

llHr,,i_b9 .J w·lt q,~~h1rh&g,~rw1 2.hp,JnLfl Jn1.,lt l! p_h [1JnLP JW1i w /ii 

14w1twl[1t t, nplt wltp_wmi/_nLJ t Jb,)- .pwltwqin~ p_[1wqw,['{_wt} 'fnlt'fn­

'[Jj, qnl[Jf,9 1 tp,p·w•J .t:h1•n'Lq 4iw,1tbtnL q.h"(.pnul, ~hpJnL/JJw'i, WJ'f 

11w1twq[! umw9q_nLJ t 5-p'f .t:wqwuwpnLJ[! [!Um i-f, 'ffa!f,hphlt9h[f,u, 

(6) 

/>1t!lJU[hu fafi,mhq.pw[, wJ1'!U[h,u ti 'ffa!f,h[1hlt9f,wl p_hpJnL/JJnLli[! 

lf_w·J,nfw.t t p_hpJwumf,i.wfrj,9 I.,_ 'fn1'1ffn•'llr Jhp_ h11:w.t .t:hqnLq,J, U[WpnL-

1., w qn Lf/:Jn L1, f, 9' i -fast 
/1.umhq,pw<J_ 1hpJnL/JJnLli[!' Q-lt, npnznd /;11, if,np,ilnq_, f,,uq 'fP-

!pb,pbltaJ,wll!' q-llt, (6) .t:w1q_,w•uw1pnulnq_t. 
IJ,j,t!phpblt9f,wi p_hp•Jmfl1n•Lli[! f,p wJh,1twJh,)- wp•dhp1, nL1ih1inLJ 

t "{['n9huf, ulfq1pfalt, h,pip i-Jr Jnm t 'l1f1'nJfa· 

I :i~li = Qo = : : (7) 

{!.uur '-l,w9.j, mq_Jw111thp1.j,' db lui,mf,11,f, '\ wJw [1 A=87 ,4, f,uft 

B=0,384, 
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lliLdb'l. p_lf'wlf,wdw.t db,l'hpnLJ umpnLqmfU-,[1WJ,j,1t 9,wlt9[! ltpw 

l!fi,'l.t;w,1,nL/' t}w q_ wiJ, .t:wJ hJwmwpwp if,np,p Jw)u1, t qw"{_JnLJt 

U.J'fUfi/! 1uj, dblhpj, JJ,•y_nq_ umf.npw·ftwlt ;_uuf,ubpf, Jnihft•n'1{;1,h[1,1, nL 

j,n1t1thp[! wltwp1qh'l qhf"U[•n•q_ wlt91ltn1.:J h11tt d-h,Lifr qnlt9•hltm1p,w9f,w.r,f, 

Jb,)-,w9,Jw,1, .t:hm 1,'f',W fJwif,wlt9hi[f,nLf_J,JnLli[! if,n'.ppw,linLJ ti lunznp 

q•mi n'Jt•'f J.w u11t·f,iq 1ih[1f, .t; w Jw p d h L hp[! 1, n L J,ltfr,u I[ u/it1p urif, mlt19 h LP h 1, t 

,d-bzhpfr umpniJi',mmpw1, pw9wnmJ t q1nlt,f_b1q'91j,,nlt .t:nuw1,~1,1h[1p 

wnw•p_w9nLJ [! I.,_ '[,f'W .t;.b m qw<U[,,f_ w·.t' .t;b'l'nLqlf, JuwnlinLJ[! J np[! :lf,z1.,7 

nL1£hft9mLJ t tm.tnLJ{llihpnLJ ft,wmwp•tf:n'l •ffp,!f,nLqfrwJfr U[['n9h'uj,•ltt 

lJ, J,1!/,f!Uf._pwlt 'fn11t 'fn 'li1, h pn LJ qnp,tf.ltw q.w 1, J bi)- 1,,z wltw qn ufJ JnLf, 

nLli,J,. op1j,liw1f 1th[1•qnd[!, ffUipur'ln'-'Jl! I.,_ J,j, zwp.p WJL mhJult,n•in­

q.f, wft w1, U[pn9 h ult hp 'fn 1t·ffn1£i'i1h'l'n LJ q,w Uf tf.w.t b,1, 9 wt}p w Jn th,~ w­

.J/r•lt 1'Jm/Jhp1f, qwJ n';_ Jb,)- ;_w·if,,uhp'fr: qin•infa'f Jwu1t.f,fti1th/j, 'ffr,!f,nL­

.qj, w J.j, .t;.b mt '},,.J,,[f, n Lq,q_ h in L WI[' w,q.n L/J,Jn lJ1t [! q,w1Ju ,f_ w ,)- t 'l;f, !f, n L'l i/_ n 'l 

Jw1u'i,f,,t,_11t•hpf, Jh.tnLfJJn,ltf,9 1/.,_ 'fnlttjn'[J, ,Jn·ihqniiwJf,,1, 9wlt9:j, Jumni.­

p Jn'Llilp 9 t 

fin inp w Jilt 1, JnL/Jhp [!, n p nlt.p ,1t.U[,W um n LJ bl, db LP um pn Ll[lm n•L­

pw,qn J,w9,Jw1t [!, J,p_•h9,1tnLJ hilt mw,,:rphp liJnL/Jhp,f, 'ffr,.[f,nLq•,f_h,LnL wpw­

qr1'LfJJnL1t[! dhihp•nLJ I.,_ [!1tqJ.t:wqwnwq•1tt 

lJ,j,,!f,nLqJ,•wJj, qn[1.twq9,j, pw1t•wl[iw·qw1, npn·zJw1, .t:wJw,l' '\WJm.,. 

1''fr t :hj,;t,_ f, 1 -falt· op h lt.pf! • 

de 
dm = - D - dz. S, (8) 

dx 
-n[1mh'l' dm-[! dz dw,Jwltw1[,n1cJ '1,f,.!f,qLq,fw.t Jn,ihp,j, /Jlf,,q1, ,t S 
.,J w q,hp h u n if_, 

D-1t' ffp!f,nLqf,wJp q.nptlwqf,9[!, 

de , 
--·e 'ffr1!f,n1Jqi/_n'l liJnLfl',f, qnlt9h1tmpw9,f,wJf, if,n•if,nJunLfJJnLli[! 
dx 

.,; nu w,lt,p,j, nL'l'l n,LfJ JWJ,p J 'ffa!/,_mLqj, w J/r ''fP w IJ/r hum[! t 

lJ,n1t,'fn'l1thpntJ D-J, npnz.tTwlt .t:w,Jwp, [!Um 8-p,'f .t:wq_wuw[!­

Jw11,, U[bm.p' t f,Jwltwl 17,j,!f,nLqfrwJ,j, uw.t:Jwfl,f, mh11:w•zw,["d[! 'fnh 

11n7:f, ·lthpunLJ _ft,wJ ''ffa,!f,mq.ifn'l 11']:n,p,j, qnlt9hltmpw·9,J,.wJf, pwz­

Jun,J[! ,,J,1!f,n1Jqj,n11, .t:nuwlt'f!'.f, nL1['[n1.,/JJwJpt flwJ9 .pwlt,j, np 'fp1!f,ni­

.qf, w Jfa u w.t:J wlt [! l:.J,~m npn·zh'l[! '[idq_w I' t, UJ•U[ w ,,J,.!f,n•,'lcf,w Jj, q.n p­

.J-w•l[J,9 [! npnznLJ bl, ;_w·ifrhinif_ 'ffr!f,n,,qq_n'l liJnL/J,j, uft,qip1twqw1t qnb-
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9b,'i.iU1[1U18,f,w1f,u' C-f,,u " upw ½, ¼ t,_wJ npib..t Jw1uf,lu ;;wJWU[UI-· 

l/7UIIUijuwun,z t,_bmbp,f, Jh_1b.. bqwJ ;;bnwqn'pn,L/JJnLU[!t 

Un u,U[Ulll1U11/_p ;;w,Jwp Jw,nUJJnLJ t ,t,_,f,,ub,mnJb,mp t,_nlif.w<t-

UUIPl!f! ('i.i,t,_. 74 )t L.npf,,q_n11wt,_,wu '1'/r,p.pn,f_ '1l'1:wJ U11U[U11/_b funrzn,f_wt,_J,, 

(1) bpt,_m Jw1,pbpf,'i.i uf,!/J.ubpf, oqunL/JJwJp wJpw9'i.ind bu bp'q,m 

nLrzrzw;;UJJUIB funrzn,f_wt,_Hp (2) b.. (3 }t <PnpJ.f, dwJw'i.iwt,_ /unrzn,f_w­

t,_nLJ (1) mbrzw,f_npn,J bu ,,n,u,'ln'lJ!, nLrz,rzw<U/'JUIB /u,nrz1n,[wt,_,ubp1f,9· 

2 
3 

vfi. 74. '1f,'bhmnJlb,,,,p, 

Jhftn, ,I' fnLJf,t_['• f,ut,_ J1nwnLJ~­

l"'a-,ntfJl'1 n 1m2 d-u,,/u,'i,u,t,_ U"flU­

uhl"'B t:.bmn /un,zn,J_wt,_/,9 (1) 'l_'fnL­

zm/J[.,,,IE' r:.w'umJ h'ii 11n'ii1,n11/r· 

"i"''i,"'ftl'• qmpmJ hpftu,pnLfJJu,'.i,is, 

,., 'l'l "'r:.wtu,,9 Lrl1nL t;,.,,,u,uu,p Ju,­
ubpf, 1,_ npnzmJ 'i,l',.,'i,,'l Jhr_ 11/1-

/f,n'-q_,Jwa- hJ11L/_J/1 "fu,pnL'i,u,t,_nL~· 

/_J fRL'i,['I 

b/Jb 'i.iwfuopnp 11n'i.i,,nrzfr ,lbp_ Jm9,f_wJ t npnz UJnL/J, np[!' 

nbwt,_9f,w1f, ,lbp_ t J.ml'i.in,J rpfa1!pn1Jq_,f_nrz UJn,/J,f, ;;bm, UJU[UI ,,J,­

!f,n,q_,f,w,u dbtfr Jh_n,f_ t,_.wpnq t [!U!/Jwuwl mwppbp JJb..bpn,f_, frw1fu-

,f_wJ i'hpw'i.if,9, /Jb nbwt,_9f,w1f, Ul[''fJnLU.p[! ln,Htfr'" t, /Jb" ni_t b/Jb 

lnuHLfa t, UIIU[UI ,,f,,!/JnLq_f,wu dbtn•LJ bpftt,_n·l[JUJ'i.if, tt 0p,f,1uw,t,_, b[''P' 

HJ,p.w.fl1/Jif_wt,_w!u "l'lP·'f.i,J. U[WpnL'i.iwt,_,nq wq.wp,f, 'fnU'IJ-nqnd qf,,!pnLq_-

,f_nuJ t wJn'f.if,wt,_, UIU[UI wJnUpU11/_[! 'fp!/Jniq_,f_niJ t [nLJniJ/Jf,9 

'1nu11nrz, f,uft Ul/1-U19i/_nq t,_,nJ"llbl.J!IUUIJPU LnLJb[f, wrz[!' bpt,_n, nLrzrznL­

/J1wJpt bfJb nbwt,_9f,w1f, wp'fJnLU[lU wu1nuHL-fr t, Ulll(UI Uum,[w<Yp 

t,_wpnq t UltlUJ't_Ul,UUI[ b..' ;;brznLt,_n,J, b..' qn'f.i,'lnrzj, ,lwt,_,bpbuf,1u, b..' 

'1nu'1n'l,f, ,ubpun,J, U,nwp_,f,u '1b'Uf/lnd 'lnuqnrzmJ q.m''i.iqn•rz nbw1q.b'i,_ 

m.f, 4_n'i.i91b,utnpw9f,w•'f.i Ufbm.p t zwtn wu<.qwJ JbJ Lfiuf, u,pw ;;b,m 

,f,nfuw,q_,,nrz b.. lnLJnLJ/Jnd qm:u,,f_n·q UJn,fJ.Jr t,_1nug,b,u1tnpw9f,w1f,91 

b,pp WJ''l- t,_nu9b'i.impw9f,·wubp[! Jntnw,f_npwll(b,u f,pwp ;;w,f_wuwp bu, 

uu,m,f_wavr,u wnwp_w'i.in,.J t ,,,n'f.i'fnrz·f, Jwt,_,bpbuf,u' pwpwt,_ /Jwrzwu/Jfr· 

&hnqt l>ut,_ b/Jb qnu1qnqn,,J b'lcwJ nbw:q.b,umf, .t,_nu9b'i.impw9f,w'i.i zwm 

w.'itiq.w,l ,f,n,p:f' t upw ;;bm z,,f,qnrz ;;brznLt,_n,L,l brzwJ 'i.i1n,[J!.f, t,_,nu9bu­

U1 p u,•9,t,.w JP'B, u u m,f_ wa/!'u w tlUI p_w'i.in LJ t ,,n,'f.i,,nqn ,,! , 

Pntnr UI.JIU 'lb'U[/lhf'[! pw9wtni['qnLJ bu ,f,n1fuwq_qnrz b{"t,_,n, UJnL­

fJb p J,' 'lfr,!/Jn•,IIJ1.bt n L tn w ppbp w p wqn ,fJ 1n LUub pn ,f_, l>u t,_ 'lfi!f,n ,q_,f,w j/>' 
wpu,•qmL/JJnlJUf!, Fu}}U[hu q.f,1mbu,p, t,_,mfu,f_wJ t t,_nu'9bumpw9f,w1:J,: 
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ww'lfabumf,9, ']lf,1!f,nu1pfnq Jw1u'i.ifat,_1'i.ihpj, l_UJ1tpub,pf,'9 b.. J,f,,2:wif.w1,pf, 
.,;;UI m,t,_ n.,p J,n ,'i.i,u b pf,9 t 

n,Lp1b•,l',u, np[!w'i.i JbJ 1f,1uf, 11nu11nlf.1! zp1p_w'U[U1U1nrz 

Jl'n'il9bumpw9j,w'i.i, UJJU,pw'i.i tn,J,f_wa- 'i.iJnL/Jf! w 11_btfr fu,np, 
_9f, 7nulqn'TJ/, 'f.ibpuf!t 

[nLO-nLt/J/t 

t,_1/J.w ,f, wt'ii -

bpb t,_f,i'i.ib'll1mlbmp,f, 1-,f,u funqnif.wlt,f, ,lbp_ w'f.ib1up «1U» 'i.i1m/Jfr 

,LnLa-n~J,JJ, J,ut,_ 2-p'ff, Jbp_' mP» 'i.ii'ni:/J,J, ,tn•La;nL.r,Ji}, WIU[UJ 'i.ipw1'i.i'9 JJ,p_1b.. 

nbwt,_l!Jfrw'i.i t,_,u1t,_'.u1fl, ;;UIU'IJIPIU[1Jw·u mblfir'9 U. 'fpwuf,a '>ibimn 1/_llllUl­

f'UIO-,f_j, ,lb,} ow,lnmif,t,_ 'G.'i.iznLJ n"'i.ibynq 1nia-n,1/JJ,9 7bll(f, ,f,nn 

ou,ln•mf,,ft 'G.'i.ilzn,J n-i'i.ib,9•nrz tnLO-nLf/JJ!t b/Jb ln'LO-nLJi/Jiubp[! J,1q_ntnn'i.i b'it, 

upw1'i.i9 zr,f,Jw,u Jwfrbphuj,'i.i w,nwp_w'i.i·n,,l t 'i.l.u:tn,f_wa-pf, piwpwt,_ zbptn, 
.b.. qj,,!pn,q_J,w'i.i t,_,w'i.i1q. l .wn'i.in,J: 

llpn·zw•t,_,f, ;;bm111lp.pp11nLfJJnLU b'i.i ubp,t,_w1w9,'i.inLJ Ul•JU '1b'U[.[lbp[!, 

hp',[! '1n'i.i17nlf1r ll(UIL11,p•UIUU1,lw'f.i dw,lw'f.iwt,_ uw:fuw·U[bu 'hp~ !!Ji 
,l,m9,if_nL,l { n:p!bl{ •UJnL/J, npf! pfr•Jj,wt,_,w'i.i nbwt,_,9f,w1'fr .Jbp_ { J[!m~ 

,'i.i n LJ 11[,1!/,n L'l_ ,f_n rz 'i.i Jni/Jfr ;; b tn b.. ll1 Uli[P u { w'i.i l n La-b[f, 'i.i u mi/_ wa-p: 

.flw,uf, np l['n'h11nq'i.ihpnLJ ,pw91wt,_Ul'Jt11L,l bu t,_,n,'f.iqb1f9,f,n1u ;;nuwu.p'i.ib­

,Pl! b.. nbwt,_9f,wubp'i.i UIJUU7brz [!'i.i/Jw'i.in,J b'i.i UlllU1'i.i9 fuwn'i.i,Jw'i.i, UIU[UI 

Ull1Ul9'if.wa- w'i.iinLO-btf, J,J,w19nL/JJU1l'i.i pJnLpbrzw9n,,ll! q.umJ t w,if.btft 

<::w&,'fwpm b.. UIJ"I "[Ul'J',lw'f.i,'f.ib{'nd qwpb'[fr { w'G.b9'i.iltl Jba- i_w·,f,ub-

1'/r p1n~pbrzu-bl': 

l.f,,q_bq.w'i.iq.[! 1896 p. 9ni1w t mi/:.b1., np dbtbpnLJ 'i.i,utnb9,Jw'i, 
.nb.w•L,_s,f,w'i.i [!!'i.iJJ,w:'f.imJ ,t npp-tfpq J.lm1qt Utnwg,f_nd b1'i.i Uu1U1,i/_1w,a-p 

U[mpn•t•uwqnrz b.. J_U[WpnLuwt,_nrz qnm.f,ubp t,_wJ o,zwt,_1ubp, npn•'i.ip ,t,_nl­

,f_n,,l bu l}lqb4w&.qfi oqm,q&.hr: UJ'lllffruf, rof,P,il,f,,t,_ nbwt,_9f,w1fr [Ult/_ 

,opf,'i.iwt,_ t,_wpnrz t Jwnw1b1 wpJwfJ.f, ,ppnJwmf, (Ag2Cr20 7) 'i.i[!utn-

,f_wa-,pj, w11:w'i_w9nLJ[!, bpp AgNOs-f, /u,f,tn LnLa;n,JifJI! lfpl!f,n,q_-

.if.n,J t K2Cr2O1 U[WpnL'i.iwt,_n,z db1wmf,'i.if, 'fN'hlfnrzn,f_t U1u bp,b..n1.1-

.Pfa q'b['Ulipb['JUI[ t,_w,'i.i Jf, pwu•f, ,pw9wwpnL/l:JnLUl'i.ibpt 'J,pw'i.i9fr9 

Ul'l1U1~p'Uf! t/,. 0umif.wt'l,f,,u'i.i ft Ow b'i.i1/Jw'}pniuJ t, np ,,nt1,,nqnul 

'i.iumif.wJp'i.i UltlUlt_WUn,J t UIJ'i.i dwJw·uwt,_, bpp nbwt,_9f,w1f, wp­

. .run,'i.ip[! ;;wu'i.in,J t npnzwt,_f, q.bp;;wq.b9,f_wa-n,/J1w'i.it 'J,n'i.i,,nrzf, Ulj'i.i 

JwuntJ, npmbrz wnwyiw'i.in.L,l { nbwft.9.J,wJf, w,p''fj'N•LU'[lf!, tnb'TJ, t 

ni'i.ib'i.in,,l Cr20 7-- J,nuubpf, w,zpwmw9nd b.. ;;wp,b..w'i.i zbptnbpfr9 
0 1[-bU[f, UIJ'f Jwu'i.i /,'u zwpdqn,J Cr2O1-- f,n'i.iubp[!t 'J,pw ;;btnb.w,'i.ipn,f_ 

uum,,f_wJipJ, lf1P.WU[Wll1[! wrz'J!:wmwunul t K2Cr2O1-n,f_t 'J,,pw'fiif,'9 9wJ-

qitn'i.i1qnrz zbpml! /Jwtf,w'i.i9,wa- AgNOs-f, 'i.inp pwdj,u1'i.ibp1u Ulf"lb'i.i t_h'it 

.;;w'i.i'lfr"lnL,l Cr2O1-- f,nuubp.f, 'i.ium,f_wa-,p UltlUlt_U19'i.iblnL ;;wJwp 
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pun/_UJ['IJJ[' ·ft•n'u9h'inni['UJ9j,,u,JJrt llmu,11,f_nLJ t l_''[NL'i,u,,[rip·,f_u,J- qnmf,, 

bl"l' iJ,:!f,iaq,tf.n'l A,gNOa-.£' '>UJU•1Jfa•"ln 1,J t K 2Cri,O1-J, "',4.bLf, ""'­
pnwm q,nmnL, ,un·['<f,9 UJ1LUJ'l_UJ'9UnLJ t Ag2Cr201-.Jr qnrizu,q,wpJf,p 

'i,u,n,f_u,J-,p (,o'lu,ft) Ii. UJJrp.Ufbu zu,pntU1UJq 1 ' 

bpb ,:.b'ln'Lq UJ"{UJq•nL Jb11 w •H,p hpftu,1[lf, w_np,f,•'1:f, ftu,J ftn ­

PW[IIn,f, ,[!.[npf,fJJr p,JNL['b'l, UJ"{LU UJJU ,j,nfuLUq_•11h9n1-/J.fLUU Jh1 41,J'.muf, 

uf,lf,1ftLU'[Ji,{Ji,,fu,ft'UJU ULUm,pf,ntJ.Jr t;bm, n:pf, t;bmili.UJ,UJ!nt/. PJNLf'b'l'/r 

J~ftbp,bulf,u ftu,nLU!_LU,'i,LU uf,~,f,ftu,JJ:fJ,f_u,ftu,•'i, ftnpLU[Inf, ft•LUJ bpftu,Pfa 

'JN'i,Tfn 'l u,,u,J LUU ft•/l'u LU p.LU1,j, u,u9f,1f[ fJ "''Lwu.p , · n [' f, 'i, b ['IU nLJ ft,J'i, UJ 

,f!lnp.Jr·'lfa JuJtm LnLJ-ntj/Jp lfhJ- ouJnmf,ft -C.uzJ•u,•Jp. odm,f_u,J- "'J''1-

LnLJ-n1.1P!! Jfti1u,i/_,w1,pf,9 ftbp,Mn·ul t l_NL{', Ii. ou.unmf,,q p1M_f, J-u,i/_u,­

ll! uft,un1,J t JhJLU•U<LUt, J,J,·ui "- np Jrf,iuu,fiw,f,'UJu9 p"''l.'wufll! UflJJ ­
'u,f!nqntJ t (unqnpLUpUJp "flJJinlLnLJ[! mb'lf, t ntuh'iinLJ /Ju,'lu,'ilpf, 

LU'.ff, mb'ln,rJ, npu u,q_blf, t t;btt'UJ'9q_wJ- pJn'{lb'lfi'lJ, UJJuf,u',/!'i,' Nf1• 

mb'l tnLJ-nLJ,Pf, ftnu9bu,,npw9f,u,•u u,Jbuw.,j,np'f'U t), IJ.J'l "{'UJinnq_u,~ 

mb'l_bpniJ UJILIJJ'l_'UJllnLJ bu Un[' /J-w''I_UJUjJubp. ,f, ,fbp'j_n LUIILIJJl_UJU'nur 

bu J-u,nu,'il•J ,u,fi ffN'J'"'9n1,Jubp, N{" u,'iJif:u,•'iJnLJ bu «~n1n.~q,wJjiG. wr 
If~»: 

<1> n r !U, u.11 u. 't, tr u. u 

U.2Juwmm,r.f 1. 'tlli.lfmpntlnnGli.p}l_ wqqhgnLJtJnLG]! db1wm}l­
Gfi tmbmipfi qnGqnqwgdwG \f.11w 

'-lnuu,,lfi. ftnlfl"'Jf, Jb1 Ju,ppqu,J- dblu,,nf,'i,f,9 UfUIInf1LUULnnLJ b'i, 

(t1. 210-nLJ uft
0

LUf'lJJlff'4. u,J, J.li.n4._) 30 iii 6 %-u,Ln9 [NLJ-NLJ/J,t 

'-ln"tpUJU 1nLJ-nt1,[Jntf. fi'lb9uin,LJ M, 50-60° 'l_{'LUJ!f,u P"''luf,pf, Jbl_t 

1,u,,Ju,pu,ftLUp{'_LUJ- qb9 ,j,n,11J.u,l,nfl'u-brf,9 ,JNL{'IJJ.f!WUllJJNLpf, _Jh'l.' 

19untJ b-'I, 6-wftwu dt "''lJffLUUJq 25-nLJ 9_n<19 m11qw~ tLbftmpn­

LfimubrJ, 0,6 N 1nLJ-n,:,j/J'i,bpf,91 

~ M 
1 2 3 4 5 6 

' 
-

"ttbtrnrntf.,• . . . . . . K 2S04 CH 3COOK KC! KJ KCNS H20 

'/-n't,'ln'l"'IJJ,u't, J,.,J • .,,.,+e 
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'i,~. 75-niJ 9•nLJ,[J mpqu,J- Jbm•w'lb "{UJLnt/_UJ'iifJUJb'U frl.'b9unLJ 

DU l.P"'Jf,u InLU.f! P"''l·l,,fiif!'f, Jb1 h upw pfibpf, Jb1_ mb'l,UJ4.n.f"nuf 
tLbftmpnLf,mubpnq ,j,npdu,'iJn[Jubpf!t 

d-b[LUinf,.'ii1f, 6 %-LUU n9 InlJJ.f! [NL~NLJ'/J'f,,9 ,f:.bp91'iinLJ b'ii 4-J.Ulftw·'i, 
ilt, 19f1onbJ ,tlb1ftmpn1;/,1ml'iibpm/. ,j,npdJLU'i,1rofJubpf,,9 JNL{'llJJ'.f!<UJlbunLp{,, . 

Jb"l. Ii. l"'i/. /JLU,j,LU,;.UJ{'nult {ntJ-niff}u-hpf! InLU,[! P"''l'U'J,',f!,f, Jbl_ /Jn'l­

'i,mJ bu InUJU ['N'"{b, Jf,ll,J_lh 1_bpJwJf,U '>U1t/_UJIUUJ[IUJ1fr,z111n,fi1n1JU '>UJU-

,nu,,,n•,fb~et (f}u,.m,q.wurpu,bf! ,j,np J.u,unJJL•b11ntf. m"'I! . pu,4L,f,i.p-fr9 '>UJ-

L n ~J b"i, 1 qn,rJ-..f, -w ·11wl ·t/_iw utlt JUJU "'1.. LU•,j, f!,t fl UJ ,fiif,p f, In UJl,P 'l_N'L{' f! 

W'['IWiff ,j,r,,Juw,f"fiun,LJ bu U•W'n,[! u11n-f. NL .ULUIU~LJ,O,f, ,lfmnp~bpn•q, t_b,p-

J u,,u,nfr·S.LUU£1 ')u,u9ubln,/_ 12°-.f, "- UfLUinl/_LU'if.lJLUU[! ,j,np,Ju,l,n{Jubpnq 

'iinpf,9 mb'lLU4_npniJ bu PLU'lu,f,p.Jr Jb•'l_t BnL{'lJJf!WU}..J'NL{' 30 pn"{b& 

Jbft UJUlqUJJ ,Pb.pb,Ln•tf. "fLUin4_UJ•U,IJUlb[! {LU•nUJU9 PLU'lufrp.f,9 ')u,'i,bln,), , 

np n zn ,J Ii. LU'lJn iu"' ft 25-n uJ 'fl' lJJfiisn LJ bu rib l"' m fru,f, IJNlllJn 'l"'S-

J u,'iJ Ju,Jw1uu,ftl! JNL,J1LU[!UJUJ1..JNL[' t/in{'JdLUU·n.[Jn,J, LUJuf,up'ii' UJJU dLU­

Ju,'ilu,ft,e, npfas uft1uu,J- _,j,np,J.u,un/Jf, '>b'l_ntftf, Ju,ft•"'f''l'"'ftl' ~fr 
2"'•[1d,f_n,,·Jt lfj,:Jiw1u9 ..t;b,m '>:wiJJ.hiJUJ1um,w b<w dib-tw,unfr,uf, •tpn~ 'Jff''lLUO­

JwL du,1Ju,Lwftl! ·J,UJ',[!NL{" l_f"N'W Ii. l;,iJ1,ft,mpnL,/r.tr1.Lbpj, 1n•tbmpf!Jiii11•nLJt 

b'l_,ub l n·q LU 'tJ n LU u,!fr,f, ,n 4.J "'l'frb /1 /rs\ 
u,) npnznLU b,u rfbtLU•m,f,1uf, 1•n'i:.J-nLJI/J'libpf, fJNUIJN'lW'!JN'LJU LUpUJ­

·11"'9un'l Ii. 'l'"'u'lw'lb9un'l wLif,nuubpf!, 

p) u,uf,nuubp'f! fJIJJUUJt/_npntJ bu l"'l'.f!'ntf. £'Uin u_pu,u9 IJNU'1n­

'l"'9Ju,iu Ju,JtUJULUft•f, LU-1:f,, "- uur,w9qu,J- lLU,f'tf!l' '>u,Jb,Ju,,,nn,J LP"~ 
ll1[1N"{ l"'PPfi '>bmt 
16-1370 
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U.2.Jmumw.lif 2. d-li1wm}IGJi mn2ligdwG 2lipdm~!wG 2w1fmuf]! 

llU11_b9Jwfi f!LfJw9pnLJ wfi,2.uJLn,f_wJ 2.hpJnLfJJnLLf! lw,f,nul bL 

qwJ_npf,JhLnpf, 01qi'llnLf/.JLUJip {&.fti. 'lll )1 ll,111n•w.p,f,L Jfr.2.w,[wJp,f, .t:hUJ 

1,~. 'i"6. '-lw1npj,Jb111pj, uiJ,,b,,lu,1, . 

1-'>;nuupf, u,1,,rp, 2-fJ.bp•Jn­

JJ111w·111, 3-w119j!bpn,£ f,,9w1, , 4 1...... 

t -hpJwiw,f,, 5-111,l,"l"'l"'• 6·-w­

"lw,~b d.n'lfri~, 'l-ij,,um'Lfrt• 

u,up I;' 

ibrJ u,,f;nfuu,'i,,u'tnL[il JnL'iJp I!""' 
;:.'i,,.,pu,,fnpf,'i, fn.er-9'i.JblnL ;:,,,.,_ 

J,,,r 'l-1nuupf, ,.,'i.Jnfile 111b'lw,fn­

pnLJ b'i, Jb,t pu,J,uqf, Jbp_ £.. 

J'i,u,9u,J Ul'l_Ulln "'"'rwdnL[il JnL'i.J-

2 "i,bre 19'i.JmJ (iJb,f_,m/ 11wJ pmJ­

P"'~n,f_, l].!'I P"'dw'tl' fir ;:.bp[ilf,'i.J 
f!.'i,~'lJnLJ b'i, U'"'Jf,'i, (iJbpJnuu,w­
mf, Jbp_, 

llu,1.byJ,.,'i, 2_brJ-Jf,'i.J l;f/,b't­

"'l!. it"'Lnpf,Jbmpf, Jf,p_n9 ,,.I npn­
zbLnL t,,,,J,.,r, 'i,,ufu w'iJt.pwdbzu, 

!; npnzbl 'twinpf,Jb111pf, t.wu111,u­

wnL'iJf!, w1uf,'iJ.e'i.J' 2.brJnLfi/1,u'i, 

UIJ'i, ,l!,u'i,,u'tl!. qwlnpf,w'i.Jbpn,f, np'i.J 

.,,'i,l;.pwdbz111 I; qwinrf,Jb.,rl! 

(p_bpJ,uJ__,u,f_,n,f, Juwn'i.Jf,J__n,f, p_pn,f, 

,f_,npa ... ,,1,i/.n'l 'iJ1mfiln,f_, ,fmpJ.w­
'i.Jn[iln,f IL JJnLU "fwpw'f,.'i,bpn,f_} 

1.0 Lnw.ew9'i.JblnL ;:,,.,,J,.,r1 z.,.,,,n'i,f, 

!;, nr 'tu,Lnpf,Jbmre tot UIUtnf,-S.w­
'i,r,,f_ m,u.ew9'iJb l m t,,.,J"' r ,.,i,_ 

t;,r,.,Jbzm 2_bpJrri{J1nL'i,f! _r.,.,4.,.,-

Q=KM, (9) 
npw'b,'l' K-L .q;wi•npf,,Jbmp/1 -:wuUJUJLnlnL'u'u L 

Q-'u' uf,uLnbJ.J,'u 1:w'l[np'r,wJ 2_hpJn•LfJ.Jw'u pw,'u1w,ftf!, 

M-,'u' 2.h111JwuLnf,tC,.w'uf, ,f,n,f,n'funLPJnL'IIJ!z 

l/w1,n'f'f,JbU1',f'f, .t:wuLnwmnLbf!' K-L, frwphi-f, t npn2ht nplkt w'lt,' 

J.fatn9n,f_, np'f, tnLJJwL 2..h("Jm;PJnLL[! 1:w,.J'Lnb,f, ti ll.!'1 blUfWLnwftf, 

t:,wiJwp un1:nf"wipwp 4_bp9,L,rniJ hfi 6-7 q KNOa h. ,[w,f_ ,Jw'iipw9-
v ' 

LnLJ 1:urfur&w•Ufurf/.b 'fJwunLJ: '12_,nnLJ bL ffWLnLU['•q wJUfnLlf! iln1f[_1f,-

lfn,f 0,01 q -&.-21qp.m•nL'fJJwJ1.p, l'!Jbd .b'u ,.._, 5 q ( ,_, .o,05 d,n1) WT[_ k 

'l-nli1p11pu9nufp, nmzb9nufp 1. 'llt~ntqp1111i .Jhlbrntd 

bnpf,'!} ft2nnLJ1 Swp.phpnL/Jj.nt•'u,f,9 qLn•bnLJ bL LUf[_'p ft•2f,•nf!Z Sb,fuLf,­

ftwftw'u ft12h•~f, ,f_p w ft12nnd bL 'I- Jn~wp:f, wLn/Jf!, wnJw,L9 fu9w'uf, 

0,1 q C..zqp,Ln,n',PJLUIU,p, :Lpw ,Jh2. ls'i.r.nd 300 dt /J,npw1J 2.nLp (18°' 
2.h pJ.urumf,•-C.w'unvl ), l/2nh1•n ,f_ w,'un/JJ! u,n,f_, UJIJJ rrphpn tfJJnL"uf,9 qp.Ln­

Lnul bL 2./"P ft2J,•t1f!I 
'I-JnLwpJ, w'un/J.f! ,f,wft1n1,J bL fu9w'iim[, 'up,w Jh2. wJpw9.'iib.tn,f_' 

2.hpJwlLUl'ff!, fuwn'u;fill! '1. w ,,l,UfnL['u Wf[_n,f_, <J.npJ-f, whtn,f_ fuw•n'iif,1l{' ~ 

JT!L['Wj!WUi..JnlL[' 0,5 pnUfh'i, Jb,ft .w'u1qwJ lw,,f,n,J bL 2.hpJw,uLnf,:C..w­

'uf, ,f,n•,f,n·funL/JJn tJ'uf! 0,02° -&.izmnL/JJwJip, ,lf,·L~'k 2.hpJw1uU1f,C..w'u,i,, 

f!'uffn LL f, .t; w,[w u w pw l"''f f!·'i, f}w9',p ( n Lf[:'l W qf,J )z lJ. JU ,qn p.Jnf[_n L/JJnL­

'ii .f! U11'1.nLJ t J·nLn .t:f,L1q pnUfht 'l-pw'iif,9 t:hmn L2n•LJ b'u cfwJw'uw,ft:f! 

'1. J.nf[_f,qn,f_ wJUfnLLf! 2."'f''fnLJ LUJ'i,Ufbu, np wJpnf[_2. LUf[_f! f}w,f, .,. 

1:f, 2..f'Jt Jh·2. nL Jf,·wdwJw'iiw,ft wpw1q fuwn'u<htn,f_ tnLJn,J/Jf!, .t;bUJh­

,f_n,J b,L 2.bpJlwumf,1-C..wLJ, ,f,n•,f,n·fum!/JJW'uf!, ,Jj,L11.'1. ,f_hp2.fruu _ 'unpy 

[!UpL'iif, .t:w,f_wuwpw1_w1,f, f!'ii;/Jlw9p ( ,.._,5 /W'Ufhf, f!'ii iflw!Jil!nLJ)1 

l]UJu,9,f_mJ 1r1,f_J,ul'i,bpf,9 qwnnL- I JI 
911LJ b'i, p_b[,J u,uu,f,-S.w'i.J/ ,f..,J,,,_ 
'i,,.,4 qnpu,'ff,Je ('i.Jq. 77 ), lJ 111w9-
,f_nLJ bi, bpqnL Pb.e nL'lP'l'i,br' 

ab U cd, .f!hf',JLU'UU1f,'A1w,frf, UJW{'-

php,miifJ'1nilil! -&2q,pif,,Ln npn2htnL 

.t; w.Jiw'[' wp,u 9if, .ub b pf, w1nw u 9/! f,~ 

'u.z n:,.:J b,'i, UJ'f[_,[! l'!J~·ht1nlL ,J n 1U 1'u•U11[! 

'1. •"'J'I ,qh'Lnf,9 ,piU"(IJ.pwl!J'un,LJ mf[_­

'lw'>.t:1urJur9 ( AB )1 

b,P,b u miw9,f_ LUJ ,n•if[_,pf[_t hp l! 21w­
pn t'.'iiiw)q bl'i,,.p ,q1b1,n,w1qJJ.n1,f_, i, {' wl'u•9 

1:,wm1J ,wi'u ,fthUJ ,b['f! ,LUIJ'f 1n'Lf[_t{w ,;w­

.f'Ul'S"1 t: b,m ft1m1w<u, .t:.w,J,w1"1 LUIU1•w1u­

fu w~ UJ\/1'~(', t1 · '1. t2, 'WJuf,,L'.[!L' 

fh'f,1J ,w1u1Ln f, ,C..,w,L'ii1b1pf! 'W'lf! fu .w:n'i,J, -

[ffL Jn,J,b:'ii1Lnf,b '1. l ,n,uhLhin,9 1:b-

8 dwJci7..,w4e pnUf , 

04. '1,'1 .• J!b{',lu,,u111f, f:w1,/Jw,lu,1,,u,~ 

U1.nt lJ.J•'f h(l'4inL ,ftb.Lnhpf, murp,phpnef,I JnLLf!' ~t = it , -t2, ft J; wlJw-• 

,UfW'LnUJIU.fuw'uf, •2.hpJ1w1U·mf,"A•w'uf, ,f,i111,f,:111fumi/J1w.Lf! w'lf, tnLtt.Jw~ 

dwiJ,wi'i,w1ft1 ll11,n1zh1ini,f_ ~t-,J, ,w1pdblll!• 1:wz,f_nuJ b'i, ,ft ,wi,n,pf,Jh:m -

prJ, ,.t;,w,u Ln LUUJ,mJ'u,f!' K -'fr, .t; /, ur '1. JIW l .t;.wi,f_lW:ulw[' ntLJ,m[' 
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.npmb'l' Q-u wrzJ, lnuMwu J ,nJ_JWJl p_hpJnLPJnLUU t, 
m-l.1' · w'IJ, Jnlhpf, P/ri/,{!t 

IJ.,,znmwpp,[wfrwu qwLfmulJ, lnut.Jwu thf'J.ni/J1mul! 18°-nuT 

«:wt[w,uwp ! 8,52 ¼¼1w1/dn1: . 
ltw'i.,n pf,,lh,m'l'fa ' t:w u U1Wll1,nL'ii[! npnzhtnL9 -':hmn, tif.ww4. wJ L. . 

J.;_npw9,q_w,} wtfi.U(n/,,l'P Jh2. Ls:'i.m~J H 3 q cw,,[ Jw·upw9t/_w,} IL i_n­

J1W9t/_w,} rfhlrwwf,•u nL. mh'lwtfnpnLJ 'J-1n•wpf, , wu•nfJnuJ, np:f, Jh1 

liwfuw1Ufhu wtf.wJ t 300 dt 18° p .npwJ 1_n,p1 ltwinpf,Jhmpf! f!J,_ 
itl!'lJnul bu [J-hp1Jn·umwmf, Jb,1_ IL U'U(W.U'!LJ q1bu rfwJ, npfa.9 t:hmn 

q.n["Jf, q.9htni/_ plW'llU.f,lf!, u·qunul bu ff.bu pnU(hU Jhq 1wu,,,,wJ i_w­

ifihl p_bpJwumJ,rC.wU[!I tJ.n q.npJn·'l•n•fJtnL'ii[! qwmwpnLJ bu J .n'l/1 Iii 

,[ln"{h . IL, h[J,h 1_bp,Jwu1mf,C.wuw1J,u if,nif,n'/un,pJnLU!uhp[! Jb,} l_bu, 

p_w [''lfn,,.,,l h.u wJ,"{nt!ll!' dbtwm-J,-UJ! {Jw,if, t/_ntJ t 'J, JnLw ["f, WU nfln.J 

h'lwt} f<J7:f, ,lh,1_1 &wpnLU wq_nLJ bu p_hpJ wum,J,i"G.wuf, i_wif,nuluhp,[!, 

.,,lf,fi..1_;/1. 1_bp,JwumJ,rC.w,uw1J,,u if,nif,nfun·Lf/JnLU,U [!-«11n,u.J, .t; uJJ/,µ •u wpw­

.1wifi [!Lf,1,w 9,p1 

'-lw,qJntJ b·'ii 1_bpJlwumf,rC.w·L/,rlwJw.uw1ft q.pw-:f,J,•ftl! IL, J,.'ii:._Ufb,11 

.9,t1LJS J mp,f_wJ. uft .. 77-nLJ, -':wz,[n,,l bu ~t-u, 

fi,n;_b9"1wu 1_bp,J,w1!1!f,b.ft1mf! t:wz,fn1:,J bu 10-p''J t:w,[wuwpnt~ 
.,,ln,f, 

Q~•-:· = K ~, 
m 

• npmh'l' ill-[! dbtwmf,u,f, q,pw·Juhpf, Pfri/:u t, 

llzJuwmw&f 3. fl1n1ligdwG wpwqniJctswG 2wtfm1d1! b-wtf.w-
1ws]1G lilJ.wGw~ntl 

ll1,roi_b9nLJ[! npnzn·1:,,l bu ,tw,[wl'w1J,u h'l'U/.UWq_nt/_,' UIJUJ,,u.pu' 

lf1wutfn'l t; h,'lmftif, (.ifinf"dp -':wJ wp ,[_b'['9,j_w,}) uftrzip:uw•ftwu IL m £!4.­

.JW'L JnJh'iimfr'ii i_¼_,w'ii,[w,} JwifwtLbp'fa inwppbpniP1w'ii JJ,.,y_n9n,[1 

~buJ,·u1q;p•w,,,,J, Uf bm•w·ft•wu .t:wJ Ul[UUI pwu p . ( ~ffJ,1.J opf,,uwft·n,j_ 

·"{U/Ln['U/Utl/11,j_UJ,} WUfW'ftJ•UI uwp.p[! (uft. 78) ftw''l'J,[wJ t bpftni uuw­

.Jhp_ q.L'Jlfaqubpf,9, n,pnlll,/1 Jrp,wp -':bm JJ,ur9t/_w,} bu C UJ,UU1pl>.w,Uw­

-1. np,[w,t .fun'l:nifw1ft1nt/_1 %'ffaftiu•hp;j,9 ,J h,lt,£! ( A) niu J, if:.rzf,.ft, npe 

.if,wq_t/_nuf t UIU(Wq_:JW t;'lrfrt/_wt} ju9wun,j_t 

llwp.p[! [Wt/_ L4.w'iin,J h'ii mw.p .ppnJw1J,u fuwnunip11nt/., p_pnt/_, 

.ul~w pnpw,t p_pn,[ IL ;_np·w9uniJ1 lfwp,p,[,w,t uwpp,f, Jbp_ 1.9un.J Mr 
-lJJJU t;b'lnLq_(!, npf, Jb2. m,[JUJL dbl[! i.J, nw<)_nLJ1 llwp.p-u w·Jpw9uniJ 

,.b.u z1n1wmf,t/.J,, t/_pw nL17:'l,W'd/riq. 11/ip.pn,j_, A q.u,11J,f/1[! '1-h"{f, ,[hp, !lw-

d.f" 'l fun'lnll wqtnJ ur;_•wu wqnuJ bu . t;b'l n,ff J, J wq_W{"'}Wq[!t l. h1tn•ff/i 

,}ui,[wl'u f!Umpn,J b'i,, w1Lu1bu, np upw . J ,wqwp~w.qf! L·fauf, fun·'ln­

-'{wq;f, ,[hpf,u uf,zb_pf, Jnm1 llwf".pf! zmwm,fu/j,9 -<:wun,J bu . IL '1un,J 

jfJh.p 'l,Pl'/Jn,[ WJ'iiU(b:u, np A q.u:11J,:ff,nd t;b'ln•q uJ,,uJ,, UJ"{W upw Jby_ 

m b 'l w if. n pniJ bu db LP ftz.n.wU.p[! 1 'J-pw,u J,9 t; b m n· uw [Iii![! t; UJ.f''J ""'T"'s-

1, n ,J bu WJU'Ufbu, np t;b'ln•ftl! ,tw,J,ft,f, A q.u,zm.J mb'lw,[npt/_wt} 

.Jhll!' 

fipn·zwftf, dwJwu•w•JrwJ,frp_•n'SubpnuJ (15, 30, 45, 60, 120, 160 

,pnUfb ), ft-w,fui/_w.} if,npdf, U/WJ'Jwuubpf,9, npnz,n,,,l bu ft1wuif_w,} 

t;b'lniqf, ,twi[wll!' '>pw -':wJwp -<:b,'l•nLq_[! A q.Uirpf,9 mb'lwifinjunL'J' 

.bu B q.n<U'}[!, UW{'/J{! wJpwsuhtnt/. zmwmf,,[J, ,[pw ni'l'lwaJ,,,. '1-P['­

.pn,j_ IL UUfWubtni/_ JJ,ui.lL wJpn'l1. .t;b'ln•ftl! wu9uf, B q.U1fpft[!, C fun­

'lnt/.wftn,J 'iizn,J b'ii JhuJ,uftJ, '1-Pf'/Jf!I l.h'l.nLq_J, ,tw,[wlf, if,n.ppw- . 

.9nLU[! t:wJWUfWU1Wufuwun,J t ftlwu,[w,t .t;b'lniftf, ,tw,[wlfaui 

llmw9t/_w,} . mt/_1wluhf'l! q.pwu9ntJ bu Ul'lJnwwqfr Jbpt l.wz¥ 

,[ni,J b,u 1nip•w,pwu1un•p dw·,l,wuwftJ, t:wJwp nur.1i_b9Jwu wu,m,fr,C.w-

< 'W X . ' U[! = -, npmb'l X-[! ¼_•wuif:w,t t;b'l,nLq_;f, Jwt/_w1u t, fruq ill-[!' _ m . . 

i_np dbl,J, ft•zf,n.[!I '-lwn.ni9nLJ b'ii nul!i_•b9Jw,'ii UIIUU1,Jr:hw:uj,d1wJw·'iiwft 

lfwfuJwu q.pw!f,J,ft[!I Of"l-f,ui.umuhpf, wn.wu9.pf, ,j_pw mb'lw'l-f'nLJ bu 

JILll.l_b9Jwu UJUU1J,C.wue, J,uft wpu9J,uubpf, wn.wu9.pf,u' dwJw­

UWq_'[! p·n,"{,b·u·hp.n,[1 Umw•9t/_w,,} ni,n11b9,Jwu frnpw•q.,tf, tnwprp·bp qh- . 

m'b['lf,1u l/1WUniJ bu znzw·ifin'l1ubp IL q.munul Ul

0

J'} zntw·if,n•'lrubp,n,[' '' 

JJ·w,z,Jif:w,t wuf/1wfi mwu1qhu1u'irhpf!' tg<p=F (~;), ~,.,n.ni9 n,.J bfr , 

W=1F(~;) f[wfuJwu q.pw.!f,,J,q[! h. t;.wzijntJ w oonl K t:wumwrtnn,Ji- . 

lib pf! (!2 232 ), 



246 

llw11.J.wfnu,f,wq nm1_nl[_ dbzbpf, nwniJuwuf,p,Jwu J;wJwp J;wurd-· 

u Ulp wp "-n LJ t "-b,p'fl,ubt dbl U/ m,j,,u J U/ U,u U/ 1
;; JU/ UIUJ ,f, U/ q nui,;_ n 11:u b fl fr 

J;wJwp' ;_i/_nL[qwuw9,f_w,} · qwnu;_nLqt t/,b,p,y.ft'i.r 'lbUf.pmJ J.w,f_wi,fr 

l_Ul'LfnLJUbp[! 1/.UIUlU/f'nLtJ bu 0,5, 1, 2, 3, 5, 10, 15 '1. 20 pnUfhlt·· 

f!Ufw9.[!nLJt 

Uzluwmwl'if 4. Omi.hguwG. wu1.11fltiwG.f1 111m2uwG. l12nw1Mi' 
hqwG.wll 

<fh[U1IU1j,1uj, 1-2 1.hi J;wuWnL/J.1•wJ.p b. 1-,2 U'lf2 Jwqibpbrun,f_· 

PJ,JJbl[_,f,,q[! mhl[_UJi/_npnuJ bu U'Ul'Ju,o,p·n.p q)zn,f_,w,} p.1nL[!Uj, Jby '1. 

f[1znn,,J U/UW[lf,•m1f,q qlzb,n_.pntf.t '1-f"'wUJ,9 J;bu,•n JJJ,[Jb,'l,f,q[! J;wunLJ bu 

pj,nL[!,uf,9 ,Ii. 1mb'l1w1,[npnLJ ,J;bl[_nuqf, Jb,y, np.nLJJ :uw ,nw;_nLJ tt 

l/bu dwJI! Jbt,_ UIU'ffUIJ (bpf[nL dwJ,f_w [!U/JU19[!nLJ) 'l'fnLznL-

/J1wJp /JFJJb'l.,fa1/.!! J;w'i.inLJ bu J;bl[_nLf[j,9, ;_npw9unLJ !f,fotmpf, 

/J,'l/Jn,f_ ll U1bl[_1UJ,f_nph[,ni/. UnL.11u pJnL'[!U,P Jby, qznnLJ but fiJ,J,'jJ'bl[_,f,qf,' 

Jj,u;_b. nL11jl_b9nLJ[! b. nw;_b9nLJj,9 1bmn qzf,nubpf, UlUlf'pbpnL/JJnL­

uj,9 npnznuJ bu 1/.[UIU,f_w,} J;bl[_nLqj, j!UIUUlq[! b. J;wz,f_nLJ nw;_b9Jwu· 
U/ U u, J,r/;, LU U [! t 

lJwnnL9nLJ bu W =F(Z) q.pw!f,f,q[!, nLn;_b9Jwu U/UU1j,C.wuf!' 

(W) mhl[_Ul'ff'btnzl O[''fpUwu,ubpf, wnwf19.pf, ,f_pw, f,uq dwJwuwq[!' 

(Z )' w-pu9,j,,uubpf, wnwu9:p,f, tfpw: Pw9w u, pb'l umw9,[w,} qn pwq,J,-· 
,}[! I 

U2luwm:w&.f 5. cN.1w1.11flG.fl nmi.hguwG. wu1.11fltiwG.fl llw]umdJ!: 
1mmn1J1t'1 PH-flg 

-Rw9w'fuwfJJJ!i/j, b. [!U19w•JuwfJ.p,f_u1ffwu uwmpf,nLJ,j, 0,1 N tnL­

J.nLt/Jl'i.i·bpn·,f_ f!UU1 UJl[_JnLUUJt,_ 2,6--,nLJ 9nL.1B m,p,,f_w,} .j!LU'UUJt,_ubpf, 

UfWlu, p UJlu,u,,n uJ bu .pm!f, b,p,w1.1J,~ J,i UJ n:.u,n L{' 'fU bf' t 1/, b p9h n LJ bu· 

6 J;wu, u,q. 78-niuJ 9nLJS :mp,f}w,} uwp.pf,9 b. L4:wUnLJ j!['ln'J,w.1,J,fr 

J,iwn:unip'fn,z/_, nl[_-nl[_nuJ yp,n,f_, ,U/Uf,UJ fi'.np.lJII,} pp•ni/_, U1 1JUUfbiu np ti/_w­

UU1iJ.nL9 ,J;b.u,:n 'upw,u9 UfLUlu,1b:p'f! pp;f, b. ,tr;_ tlif, 1qw1/Jf,L 1.p•roubu: 'J,[IUlUf,,9· 

i{.b1mn ,Ulwp.pb,{',f! 1_n.p1w9Itn1JJ b,u, J;w,Jllll{'LUl1/.Uli[t1'c,J b. ,lbp[! [9°U1nuJ p:nL-· 
1

f/,bpw1./'f,'i.r in~J.n·L.1,Pubp[!t 
q;·' 

8nLpU11.pwu1..1mp uwp.pif, Jby Ullbl[_,UJi/_npmJ bu uw,f,iopnj! 1/.2/!•n-

,f_w,} (0,1-0,2 q) db['wmf,,u,f, JJJ,Pb'ZJ,,f[[! b. npnznLJ nrn:1_b9Jwu, 
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UIUU1j,1C.w,uu UIJU1.Ufh•u, J,,ut:Ufb,u 9nLJ9 t m,p,f_w,} N, 3 LU't'fuw,u,w/J­

. .pnLJ t 

0, IN CH 3COOH (Jt) • 

O,lN CH3COONa (Jt) • • 

/uu,n'bnLr'IJ, PH-L! ••• 

X 

m 

90 70 50 3© 10 fl"l'"',). 
fn•[' 

IO 30 50 70 :JO 

Uzluwmw,l'if 6. d-h1w1.11f1G.f1 flqnqhl11.11pfll1 1lh1.11fl npn2mun 
:t,n1.11n q hl11.11pwl1wG. 1ln1npfluh1.11pml. 

Pw9J, ,f_bpnJ;J,uwL bl[_UJULUqJ,l[J UUf,f,mwqnL,gub,pf, J,,qnifabf[,m,p/11[ 

q,b Ul[! ( J>.t,lJ) q,wpb'[f, t npn•zht, 1_w,f,bini/. upwu,9 1.nLJ.nLff/,,ub pf, J,w­

Jn L9,J,qn·LP .1nLU'[!, ouJn m<f,q C.u'2•nLU[!, tthqm pw•J;w,l[_n prpwqw,un L/J J'nL­

U [! qw,J lnww/Jw,f,wu,9,Jwu wuu,f,C.wuf!' q•w:J,,,fw,}· Jj,'!LUi/.UIJf'P 

PH-J,9, 

f>tl/-nul ,u ilf,f,,u, w,q1nL9J, J nth q·n t[f, wJ,pn 'ZP. bp•q UJ pn L/J J wJrp 'ii! m­

li[! i/.'n LJ bu .t:iw,f_wuwp j!UIIUUJqrf, wwf[,wu nL pw9wu•wqwu f,nuwt,_wl, 

J,,.J:p:h•p, ,b. C.,qn•LU JwqpnJntbf[nLj'iJi,bip,[! u,wp,p,b,p ;j,:nu)ubpf, dq.nl[_nlL­

/JJ>LUU .t;lbu,iuwu.pn,f_ t,_J.t,_,i/_nLJ b,u, UU1U/ULU~n,f_ q•J.f,;t,_J, d!Ut [J,J''l ,f_frC.w­

t,_,nd 1_bqn[! Jn•tbf[nL[ubpf, JJ,th J,f,pJn,['bqnL['LU/j,U nLdhpf, w,q,'fb-

9nL/JJU1U 1:wz,f_J,,u qwpnl[_ b,u wnw,ywuw,l LU•uno:ftwmubpt ,J,bp1rf,ufru 

;; bmiuw,u.pn,f_ J bJ.wunuJ t u,f,iu mbJJ, Ufl[_IU1npm/J JnLU f! (inww9pnL­

J J! ), nwu,f, JJ,·u,j,JnuJJ, t 1w,uUnLJ ufo'uu,,bJnz/_ UJU'9w,} tnLJ1uf, u,,n­

qnu[!t 
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/>tl/-f,9 wq_b[J, 9wiJp .ftw•J pwp,J.p .PH-/r ,wprlb.pfihpniJ Jnlb­

f/n'-1.f! &btll.f! t phpniJ ftw' J '1-!'wft•wu, ft ,w' J pw9w•uw1ft .wu l'f,9.php . 

n.pnu.p Sf'•if.wJ i.J,uhln,j_ JnihftniiJ, wJ,pn11:2 hpqwpni/J1wJip , 4_wu-
4_~r:,I bu f,pwp,f,9 IL U[WpnLJ'q_w•J Jwftpn,lnlhftm;t'il·hp[! pw·9tf.nui, 

/>pwpf,9 q_wuq_n~,I bu uwlL wnwu&f,u JwftpnJ~lhftniiuhp[!, ,P-WJ­

.f!WJ;q_nd hu wun9,f,wu,uhp[! IL lni&ni1PJ, Uf,'lU1npnifJ1mu1u f,:p_un,,I t. 
f,•uft ln,uw/Jw,f,wu9Jwu u,n•qn,u!!' pwff'&,pwunul , 

<I>SK-M !f,nu,n•t[hft•u,.pwftwu ft•ntnpf,,lhu,pnt/_ :._w-/rhin4_ u,wp,pbrr 

PH-u I, pn•i,I Uf w,u,,p W'U "'"-w& "'"ffr"' w·ft n i9uh pf, in ~Jn LJ,f/<U h11~ l;, vu w ­
/J-w•if1wu91,I WU u,nftnu I!, .ft•wph[.J, t npn2hi UU[•f,Ullw q,n,9f, firtl/-[!, 

lf wftpnJ nl hftn L[,U hpf, a,ILJ, ,f,n ,f,nfunifl 1n~uf,,9 ftwifuif.wJ t uw/.,_ 

1ni&ni1/Jif, uw&ni9J,•ftn,fJ1nLU[!, .pwu,f, np JnlhftnL[Ubp[! pw9q_wJ ifcf,­

bwftn,,I wif.hi f, Jh,} '1-frJw11pnt/JJnLU bu 9ni19 UIW£P1U '\ nuwu.pf,,u IL. 

l n·i&n LJfJJ,·u '\,W•'l•n p 'ln ,J p w I"¥ ,I w Jn ,9,f,ft n ,[J J n,u , 1. w ftw nw.qp, 

/>tf/-.J,u i:wJ WU[IU U1 w,u ju WU PH-,f, 11-hUf.pn ,,r ft<>ft1_ w& ,I n:Lhft n L[ubpl• 

11-J,Jw11-pni/J-JnLU[! '\nu.pf,u ,f,n.ppwun,,I t IL ,lwJni9f,ftn,fJ1niue '\WU­

un,,I t f,p u,f_w,q_wq.nLJU wprlhpf,J11 

!lw•,f,n,Jubp[! ftwu,wpn,J hf, cI>SK-M !f,nu,,n•tLbftu,pwqllJ'U ftnLn­

pf,,Jhm.pf, oq.Ln,fl 1wJip, np,f, t;J,J.pniJ [!UqwJ t ,f,n,f,nfu,,f_nq bb,'l­

pwJJ,U 'l'faw!f,pwq.JwJJ, Jf,p_n9nq_ bpqnL lnLuw,f,Lp_hpf, t; w,f_wuwpb9-
,I w 'i, uq1q_ipn•LUI}[!, 

llwp.p,f, ufuh,Jwmf,·ft U[WU11ft,bp[! mp,f_w,} t uft. 79-n,J, £nww-

4'frthl'I! X [W,IU[f,9 , UJU'fpw'l'w,n,uswlni/. 1.1 IL 1.2 ::w1hif,Lh["f,9 , wtfr9 -

.I-

11, r---®-----7>J.i 
I I · 

J.3)., c:::t:, CJ □ L~ c:::::o o,c:i 
t I 

!-,~ 4~ \i-9' w 
' :. u • : l , . ·1 D ,,,_ 
I . .-----..-----,-, : 

~---J c1 }:3' ~ - l. ~ ~ 
lilt. 71. 
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_l,n,J hfr £:bi nL £912 ln,uw!f,foLmphpf,9, N\ ni lu2 fu9f,fbhpf,9 IL [!Uq-:­

J,n,,I :bi ni 912 !f,nmntLb,lhumLbpf, ,f_pw: </,bpp_f,uLhpu 11-f,!f,bphL9f,wl 

· ufuh,,lwJni/. ,l,f,w9,f_wJ M, 'f"'ttf.'w'i,nJhm.p.j,,u, UIJ•uJr'u'/!'u' UJJU'U[hu, n,, 

bf}b !f,nmn·tt,bJ!bumubpf, 1[pw [!U'qiunq irauw,f,u'lbpf, f,'hu,huuf,q_nL ­

fJ1niuuhpu f,pwp .t;.w,f_wuwp LJtuhu, lfW[',f_wunJhmpf, U[W.f!f! ftwu1q.­

·Un~J t 'l.J1ll pwcfwuJn,u,pf, ifpwt 

zih'l.f!WJf,U '1-fow!f,pwq.Jwu (1 ) f,.p t;hur qlll'U[,f_w,} /Upftwq.lwuf, 

Uf'"'n'J"'P'B ,f,nfuu,J t &h'l'l!P Lw1fm l!fJJnLU[! IL '1-f'WUnq_ ,f,n•,f,n•funiu 
lh2 !/murn,tlhJh.uu,,f, . if.I!"' [!Uqw·& L_ll'LUUl '\nuwft.{!f, f,umhuuf,t[nifJJnLU[! t 

:bnmnJhmpf,q :_bq_np ub"il! (ll) Jwnw1niJ t 91 1 !f,nurnf;lb,lhu­

ur,f, ifp w [!U ft1u nq l n LU wi: nu wu•.pf, f,,uu, hu,u{u{. n if} J UIU /Jn 'l w9,,I UIU ,; w­
.d wp t 

Uw[i.[!f, UJ•2{u,wu,wupf, u,fub,Jwu t;hu,,IL1w1u f w•p_ lnwwi:nuwu ­

.,(!j, ,I b Y. U1 h'l w,f_ n [' n ,,I bu ,; b,u,1w•q_ n ur,f_ b l'P.f! l n ,,Jn LJ,/J'nl/_ fu9,f1•q[! (" 1n L­

,f_h me), dwfuf, Jbp_' [llL&f,,:_n,f_ fus•J,lt[!t · zih'lpw1J,u 11-f,wf/,,["w'c;Jwu UIJ-1 

cfwJwuwlq U[bmp t L[',f,q_ pw9 Lfouf, ( &wfu fJJpqw'q.lwul! t:wuurwur -, 
i/_nul t lnwwp,&wft,,lwu 10,0 pwcfwI,,ln,u,{!J, ,f_pw ) , {n·,Jn,1,P..J, '[['W 

.l!'uftwJ 1nit,uf, J ,f, Jwu,f, fti ,wuJwu t;b,u,.ILwupnq_ 912 !f,nurntlhJhuur,f, 

i/.Jrw ftpu,ftuf, w,f_b·,[f, ,j,npp f,uu,/i'ir,u ,f,,f_ni/JJUl•U LnLuW<: nuwup, .[lWU 

.:bl !f,nu,n•tLhJbuu,f, ,£pw, I,, qwtif.w,un,Jhurp,f, Ul[W•.[l[! ft ,funurnp,f_f,, 

bp ,, n, lnLuW'\ nu wfl,pu h,p:f, f,u ur,hu uJr,,f_ n tfJJn~u,u h Pl! ,; w,f_ UIU w p h•,9-

u lt['n L .t;.w,,lu,p !fmmnJhur,p.frft uh'U[[! Jm9und bu J..Ullfu lnwwifrutfl 

Jhp_, 1pwuf,9 '>hu,n wp_ inwwif,ni.uu £llL&nLJ/Jn•l /usf,ftf, if,nfi!w­

.l'bu Jur9un,,I bu ln,Jf,:._n,f_ fu9f,ft[!,I :bnurnJburpf,ft i:w,[wuwpwftez ­

nnL/JJn,iup un,p•f,9 .fuu,fu,urif:nuJ L .pwlu,f, ,n•p ,lh,Jwunu,I t :b2 !f,1n.'u,,n(Lh ­

,lbumJ, ,f_p·w [!Uqw& lnuuw '\nuw'u[],f, f,umb'iw,f,,f_n,fJJnLU[! t {n,uw i:n­

uwu.[lf, f}niiw9n,,ll! ftwu,wp,f_n,,I t IJ, bh'l.[lWJj,U '1-,f,w!f,pwq.Jw1f, 

o·q,unu/J1w·J,p , fil'nL[W9•Jw,U JbJn·LfJin,fr[! 9nLJ,B t urwz.f, ·u upw -:hu, 

q,w"fif'.w& t:w•z,,[w1J,u fl,lpftwq,[WU[!l llurw9,,f_wJ t:wz,f_wp•ftn,f_ npn.­

_zn,J bu t;burwq_nu,if.blf,.[l ln,Jn,1fln,f_ wu9wJ lnLJUf, O"{Ulf,ftw,ftwu 

Juurn,fJ1wu D ,lbJn,fJJnLU[!t OU[u,f,ftwfwu fuu,nL/JJnLU[! qw"{,f_w,} 

t £ll~u·wflw,,j,wu,9J.wu q.npJwfts:/r L;h.ur t;bu,ILJWL ,;,up·wphpwq9ni­
.PJwJ-p.. 

bftw,pw'f,[',[wJ b'lw,uwqu n,u,f, WJU wnw,rf.btni/JJnLU[!, np 1fUl[ -

4_wun,lhurpf, U[Wl}[! 'lJf'"JP ,f_pw '\UIUU,Ul'ur,ifblnL U[W,;f,,u hpf[nL 
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!f,nurn,tJ_b,l buuru,bpf, lnLUuJt[npi{jwc)-nlL/JJ,lUU wuun,J,&.wuJ,.b ['[! -':,w,[_ w­

uwl",(_·nul but lJ.1'11 '1bUf.pnuf, bp:p wp_ ,f,,up_nwf urbriwif:npnLJ bu ;,_' 

i 'n iJ-,f,:l[!, k' i,n iJ-n LJ'/J[!, 1. bl' WU n ~J bu !f,n U1 n{L b,,l bu'ur f, ~ l. qc)-w Jfr,"i, , 

p,UnL/JWiwf, .t;-bur f[w ·U[,,(_wc)- u/uw[,U'b["[! t 

Umrfp. £bm wz}iiwmhtm lpurq.p: Pwobtn,,f_ uwppf, (uf[ . 80)' 

f[ ,w,f,wp,fr,l[!, Ju9f,f[wpnu,f,i_f,9 (25) -':w&nul bJ, bpb.p f,,9f,f[ubp[!, lw,[ 

Ltf..wuniJ 1.pn,(_ k i:wJnq_,(_ni,l upwu9 UJWurbpf, Jw.ppnL/JJWU ,/bl:_ 

25' 
2.f· 

( ,.fa 4 IUJI [; lft ,J' w U1 u hr n •L p1nY1 bl f,,9f, ~ f, w~iu w U1 wu.pw j f,J, 4 II 'lb['[! )r­
'4 wpJ f,p U[W.pubf' n~ub9n11 bpf[ni f,,9J,,f[ubpf! l9UnLJ bu lniJ-frii_n,(_' 

(/J-·11'[':Wc)- 1.pn,f_) k 1ur,bqw1ifcnpmJJ ,w,l ni J.,w1f,, ,pn1',f,i_~b'f'•n'LJ, bppnpq 

.Ju.s,J,4£!, qwUJnLJ-UI u,f,zmf.f!, .t;-,bl',JJ.w11f.wunpbu LO'Unul bu .t;-bu,wq_nur­

,f_blft.P lnLJ-ni1/Jubpn,(_ k urb,zw,f_npniJ wp_ pnuf,i_f, i:wpkwu pbf, Jbp_, 

lu9·f, ,f[•b·bp[! urb,zw·w •if.niJ bb w/UU[,bu, n•p U[W/}'Lbp:b nu1:.11.1_wc)- tft1'M1 · 

qfr,urn,zf,'b k '(_n t qw1i:bn' tn1Ju,w 1,fiJ11.bf"f,-U1 

lfJ,fo;;k UW•p.p[! 9wb9f,b Jf,w9bblf! w'iii-':,[1w,dbz1ur t qw[,{_w,bn-

,lburpf, wprbur,f,p[! (9) rpb 1bl (('Pw9 t » 11/tl''.[!n·iJ k i:w'if.n ,q_,{_b[, np" 

lfWf:'/_wfi.nJburpu wu,1.wur,(_wc)- t, /r lliq uwn/r J.w1f,, f[ ,n'lJJt pnuf,111! (16) 

UJbur.p ,t f[,w1'1qi1fwc)- Ji,'bf, w·n 11ftp.pnnJ1 

lJ.iJ bu w,u,qw,J /u'9,f, l[·ub l'l! k in,ww!f, ftl ur,p bp[! tJ, n·f,, b l'fw w 11 t; pw •­

dib z ur t lf,WJ!,f,wun,Jb1urp[! wu11.wurbu 

251 

!l w·,f, niJu bl' l! ,[b{"tW 9'U·b[nL9 ,:,b,ur n qw[,{_wu nJ burl' l! w&1.w ur nu.I 

· "- wpburf,i['nLU bu «r/>wf[ ,t» 11/t{'.[!nLJ1 
I 

S [' wJr,u,!f,n p,,l w urn p- u ur·w1pft'l.1fr,,q_ w·ur n p:f, 1lf' w ur b1rw 'l<l'1. we)- w u l w-

.. mf,i_n,(_ Jj,w9UnLJ bu [UIUUJ[!I Ummqnd bu, f[wuquw'",t t wp­

·'fl n.p qJw L4:.w:b1n1J b,mpf, ,u,l W'f! [! 1u1wlbTft[U111/f, q_,p n ,p,w.d.w'i,,,J,n ~b /! f, 1[p w 

(w1'1.wm,f_wc)- lfWl1,f_wLnJbm:["/r '1b'U[j!ncJ) k, bfl-b wn wL•-':,p•urdbz"'. 

t, nLIJJ'lh.n•tf. (8) WJ,U urb'f',W'fpn~J bb wn1f, ,[_pwt . 

!lwf,, -':nui.p,/,9 '1-n~p'u bb pbpniJ t;bq_n.p (Jnf,,pw'qnLJ1b) !f,nurn­

. Jbm,pf,q u bU[b.p[!, npj, i: wJw.p pnL1wf[Lbp[! (6. h. 7) q_1qnuznL/J 1wJip 

-"(urUl'nLJ b1, JwJw9niJ9J, u'lw.pf, -':w·ftwnwf[ niq17!n~fl'.11w,Jp J,J,'u1J1. 
,:.b 1,:w I[ b "'l! 1 

ffJin ,ur btntf. /Mrp1fJ1w1uwLf! (15 ), lniuuri:n uwL/!'u bpf, J ht. J m19uniJ 

.. J,.fJ f[wbw•i_ lntJuw,!f,/ri[urp[! (2 ), !lwf,, i_w,f,n,z fMip.ftw1wwbf, f,b'fbpuf.! 

.. (12) u,,bqw'fpni,J b,L tniuwu9•f[w9JwL uwflr'1'lwff:f, 10,0 piu,JwLJnib-

. ./11/t t{pw ( uh. uwU''f'l'ut:q), np[! .t;-.wJWiU[WU1wu,juwUn 1.JJ 1 OIUf,U1frf[w-

f[wu /u1urnt/JJw•u (f[wpilf,p uwL111,zwf[,f,) 0,00 pwdwLJniL.pf,L k Wt_ 

-!f,nur·n~L'b,lb,Lurf, wre2h. qmfot[n,z ·C.b,z,pwJ,j,L '1ftU11!f,i["wq.Jw1f, wnw~h­

. lw,q.ni.t,L pw9•JwL[!t .f!wLf, np fJ1J-pq)U111/J[W•LJ, m100)) (bp,p. '1-ftw!f,['u,,q.­

.JwL l['f,,[ pw9 t) k (c0» (bpp WJ1i Lf'ft,(_ ,f,wq t) pwdwLniJubp[! 

.t:w ,J [!L1f[un•iJ bL, w Uf w /JJ\p,ft.w w ,WU[! n i_ /Jb l/JPnJ'ft, Wfl &.hur 100-

qf,ppnLJ -':wumwmb[nL i:wJwp uf[q_pniJ WJL 11Ln,J bu 100-f,9 U[W­

"l[wu piudwLJniL[!f, ,(_pw, opf,Lwf 70 f[w,J 80, k, ll(Lnurbtn{ /Mpf[w-

'fLWL[! pwdwLJnLU[!ibpf, pwpJ.pw9JwL qn,zJ[! , qwLq.Lb9'iiniJ bu 
-«100» pwdwLJniL[!f, ,(_pwt 

lJ.JLnL'-':bmh., uurniq.niJ bu f,,9f,qubpf, '1/tl'l!l!' J.wf,, lniuw·,f,Lt_niJ 

-U[bm.[! t q.ur,u,t[j, /JnpwJ- l1['n,[ f,,9/111[[!, wptJ' ,f,np·d!wpf[,[nq tni c)-nLJ• 

/Jn,[_ f,,9J, .q[!• 9-wz,(_wLnJbur,p,j, -':nuwL.pw,,f,n·f,,J,iU! 11Lnd bu 1-:ift'i.i 

-'fftrfitpnLJ, npf, dwJwLw,4 q.w[,{_,wfin,Jbmpj, U[W/![! f,,•nur•n[",(_niJ t , 

:hnurn·Jh urpf,ft u bU[bpf, UJIUIUl!J w,fr Jjr,1:n9n,(_, u frwn ~,l 6 p,nfiwf[n,[_, 

Ul1UJLU w•tf_blft &.,Z'q,Jl"'blnL t;;wJwp 7 pnLwf[•n,(_, U[W[!.[! phpnuJ bu 

· 'll'nJf, ,f_pw1 9-wl,[_wunJburpf, U[wpf, .t:wumwurnLJ[! q_pnJf, ,f_pw 

u~ctp.n'LU qwuriwpniJ bL qwl"fwfin,lhmp•f, ,f,n·f,,UJ•p•4f,,i_f, 1-.f,,L ,f,np,(' 

. qqw JnLLnifJ J wL 11/t p[!nLJ, w,Uf w ,f,n f,, w pf[ f, i_f, 2 - p11 w i/_ blft J bc)-

· lf. 'fW JnLLnLfJ JwL 11f,ppnLUt t/,bpt_f,Lu f[wpb[f, t f[wmwpb[ , b/Jb 

-11-wl,[_wLnJbmpf, U[W,P[! ,f,n[!p q_q.w1niL~L/JJwb 11bUfpntJ (1-f,L 11/tl'P) 

•"'l''lbu · pbp,[_i.uJ t q_pnJf,t f'Jopw'iif,9 .t;-bu,n q.w[,(_wLnJburpL wLt_w­

~mnLU bf, ( q_pn '1/tl'f!)t CnniJ bu "'l f,,9f,4wpnuf,i_l! k wp_ [nLUW-
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tf,nL'iip_'i, b'i, Jm9'iinLJ /Jnpwo- p_pn,f_ fugf,ft{!t lff,w9'iinLJ b'i, q.w[,f_w'iin­

Jbtnp[! 1 q_q.wJnL'iinL/JJw'ii ,f_pwt .f.Jw'iif, np wp_ tnLUw,f,nL'iip_"ii UJJdJ 

w'ii9'umJ t Jf,w(ii p_pn,f_, ,n•cum1f, 9,2 :f,,nimnttbJb'ii.mf, [ll'LUIUJ,f_np,f_r.u,­

o-nL/JJnL'ii[! fttft'iif, wi/_btft Jbo-, I,_ q.w[i/_w'iinJbmpf, U[Wj![! 'iinpf,9 q[!­

/unmnp,f_f,t r./,bpp_f,'iiu ftwp.q.w,f_npnLJ b'i, q_pnJf, ,f_pw i_w,fm'l fJJpftwq.{!­

lw'iif, UfIDinnLJn,[_' uftq_pnLJ 1, WUfUJ w,f_btft -&.zq.pf,m 2 q_q.wJndlnL/JJwfr 

t/_puit 'l-pw'iif,9 .t;bmn q.w[i/_w'iinJbmf'l! w'iip_wmnLJ b'i, (0 11/tpp)t 

IJ.'i,9•wo- [ll LJU f, J bo-n L/JJn L'ii l! mn ft,nu'ii b pn,f_ ;; wz,f_ n LJ b"JJ dw tu· 
P,,J1pft,wq.lw'i,ifr uu. uwurpqwftn,f_: 

U.z}uwmw&.f~ ~wrqp: (fJw,npwutnnLJ b'i, 200 u1 dbtwmf,'iif, 

1 %-w'iin9 [llLO-nLJ/J I,_ mwp ,f_f,-&.wf[nLJ :f,ftlmpn,J O-W[pw,f_np :fifttm~ 

pf, Jf,p_n9n,f_1 llwn.b9'iibtnt/_ [llLO-nLJ/J[! Jf,'iizl,_ ub'iiJwftwJft'ii p_bp­

Jwumf,-&.w,'ii.[!, 50 u1 mwpnl[_•nL/JJwJip 8 .t;wJ.wpwftw1,f_wo- ft1n[1pbpnd 

L91'iinLJ b'i, 25-wft:wf, u1 :f,f,~mp,,f_wo- tnLO-nLJP/tst IJ.UfUJ J,f,frpn'Uf/t­

Ufbtnn,f_ PP-ilft I,_ 1f,J.p;f, wif.btw9nLJni/_ JnLpwpw'iiun,p ftn[ipwJ!,, 

[llLO-nLf/J[! 1w1u9'ii1nLJ b'i, wfi..t;pUJ1dbzm PH-f, wp,dbpf,'ii, o,q.m,[_bln,[ 

-:,,1; mikj'w l w 'lJ n>LU iu ftftl!J • 

r,,.,,,.,,-,,1,pf, NM 

--- --
PH 2,0 3,0 3,5 4.,0 4.,5 5,0 7,0 9,0· 

HCI O.IN, J1 2,0 1,3 0,9 0,65 0,25 -· -

NaOH 0,1 N, J1 - I - - - - - 0,24 0,38: 
I 

6-p''f ftn11pw'ii J'iin,J t wn.w'ii9 /JPi/.F u. 1;J,Jpf, wif.btw9Jw/J~ 

{n,O-nLJ,[J'iibp{' /uwn.HtnL9 1bmn (wn.w,'i,9 fJw,f,w.t;wpJw'i,) mb'l.w­

,f_ npnLJ b'i, J b tnUJl[_1Wf[w'i, mw z,m1w•ft,j, p'i, bpf, J bp_ I,_ 10-15 pnUfl, 

uwn.b9•'iin1JJ t;n•un.'l p_pm,f_t IJ.111/w <1>3K-M ftrrinpf,,Jbmpf, o,q.'iinL{J1wJrr 

l_W•,f,n,J b'i, lnuJn,J-fl'iibpf, UfT/jtnrlpn,fJJw'ii wu.mJ,-&.w'i,{!t !Jw,f,nui'i,bp;'! 

w'it.t;pUJ1d;bzm t ftwm•wp,bl' UUJ['j![! Jf,w9'iib[nL9 15-20 pn•Ufb .t;bu:n, 

pw,'i, f, np wn.w2_f, 'i, p,n>Uf b 'ii b.pf,'ii w J:'ii ft1w J n ,'i, m i/.iw l 'ii1b p 't/t m w tft u t· 

fl w1,f,•nuJ'i,bpf, d,wJ w'iiwft oq.mi/_ nLJ bJJ ftntnpf,J b m p,f, tlw,fu .fJJ,pft,w­

·'Plw'ii.f,9, .t;w,zif:wp•q[! ftwmwpbtnt/. u,u. .uw&11'lwftn,f_, npf, ,[pw 'i,•zi/_w,) 

fh[bp[! mwtJtu b'i, [ll'LO-nLJ/Jf, znuuw9pJw'i, wumf,-&.w'ii[! (flw,f,w'ii9h-
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tfa n ,fl J,nL'ii [!) m nft,niu 'i, b p n ,f_: IJ.{''fJnL'ii:p'iib p[! wpm w•t; w Jtn n d b,'i, I[ n­

p w1q.o-f, &u.n,[_, wpu9J,1u'iibpf, wnw'ir9p:f,~ mb'lf11''1'P'bLni/. PH-,f, wp­
dbpfl,bpf!, f,•uft o,p1'1f,'i,,wm'iibpf, wn.w'i,19.pf,'i,' tnLUwfi9•ftw9Jw'i, mnftnu­

'i,bp[!' wpmw1wJtn,f_wo- Jbo- Jwuzmwpn,f_: 

U.z}uwmw&.f 7. 'flwpphpwllwli GutnhgdwG nhwllgflwGhpn, 
«ththflmd' 

. r:J,blwmf,'iif, 1 q.p•w>J[! ln,o-nuJ b'i, 30 ~l 0,1 %-w'iin9 K2Cr201-f, 
[llLO-,n,Jiflf, Jb2_1 Utnw!fi,{_wo- dbl'wmif,'iif, tnLO-nLJ/'J/t Jf, J,UJ'U[! ts'iinul 

b'i, 1wp/J:w1.t;wmwq fJ,wuf, ('(!Jbmpf,f, fJ-wu), jr,uft JJnLU Jwu[!' ,f,np­

tlw'iin[i/if, Jbp_ 'iipw pwp,tlpnL/JJw'ii ¾-,f,. i_w,f,ni[t P-nrr.'iimJ b'i, ub'ii·!'-"­

ft,w1f,'ii 1.bpJwumf,1-&.wl'iin~J (20°-f,9 n·i_ pwpdp) 11n'ii'1n'lw'iiwtnL .t;w-

Jwpt 

ff JnLu op[! /JwunLJ b'lwo- dbtft J,b,2_,m,l '1.[! ftwpb9'iinuJ bt 

2-5 ftiwfi!,ftL AgN03-f, 8,5%-w'ii.n9 ln,o-nLJJh 'fninp1zf,w9n,.,Jf:9 

Uf'W!ltnlUfW'iib,tnL J;,wJwp flw•u[! o-w,J,qnd b'i, ftw,f,wpf,ii_ni/_, npf, mwfr 

ff'iinLJ b'i, Jf, ,f,npp ftmnp p_pn,f_ pPp_,f_wo- pwJpwft I,_ 1-2 op f/nlf_­

J1nLJ Jn~P mbqnLJt K2Cr201-f,· nL Ag:N03-J, 11f,,:f,nLq_i/_btnL I,_ 'iipw•Ll!J 

Jf,p_f,_ .pf,Jf,wftw'ii n.bwft9f,wJf, .t:bmkw'iipn,f_ umw9,f_n,J b'ii Ag2Cr201-/r 
ftwpJpw'fWPl_'iiw,q.nLJ'ii ftn'ii9b'iimpf,ft olf_wq'iibp; 

<Pnp·tlw'iin/JJ, J,wftbpbuf,'ii tl!J'iind b'i, 3-5 J\ AgN03-f, 8,5%­

w,'iin9 1n,o-nLJij1t lJfr .[!w'ii.J, ol' JnLf} m>b,lf_nLJ UfUJ'.t;btnL9 t;bmrr w1n.w-

. p_w'iin,J b'i, Ag'l!Cr201-f, 'itum,f_wo-.pf, .t;npf,q_n'iiwftw'ii Uf.Wppbpwftw'ir 

zbpwbp, npn'ii9 Jj,2_/, b'l.lUO' tn1u1pwo-nt./JJnL'ii[! t;/.,,nq_t;bu:h Jho-wl'iinvf 

t f!U,tn funpnLJ1iw'iit 

'1-.J, tn bl I,_ p. w 9wm pb[ ffp1:f,n Lq_,frw JP n, &.u,,n ,{l_wo-.pw J/t,'ii n.b w1ft9 f, ui­

J'P l1iibm1kw'ii:pni/_ umw91i/_wo- UfUJtnfttb,p[! fJwunLJ I,_ ,f,nptlw'iinflndt 

2.blf_nuft U1Uf1Uft,f,'i, 'iinupw9,fln,J b'i, Jrrm bpf[nL wfl1q.wJ, [9'i,1nuf 

1wj'iiw,f.J,,q_, bpft:tup ·q.~w'ii,f, ,Jbp_ I,_ 'iipw Jbp_ f,p_b91'ii,n,J bpftwfJ:f, .p,[n­

l'.fa'1/t n, ftmp•wlm/r J!',J_,n,pf,q,f, ftb.u uf,•ubnf, i_w,,t,f, ftmnpfi.bp (ftwpbLf,­

t oq.mwq.npH[ 'iiw,u. 'iif,ftbtf,, 11/1'l1'i,1J,.f, I,_ Jw,u,q.w'iif, w•rr.bp): ,IJ.n lUl[_b­

Pl! ,f,nfuwq_'fnLJ b'i, uf,1frftwfl,f},f_wftw'i, 'iiwmpf,n,Jf, t;bm, npf, 1bmb­

,[w'ii,pn,f_ wnwtw'iinLJ b'ii· uJrtf,,ft,w/JIPt,f_wftw·'ii bpftwf}f, I,_ 'i,Jwlfi UJl[_bpfr 
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fi:u ur,,f_ wtf,.p&b,p qlJr,u•w.JJ,w if, w •fi 9 ft q fJ,w'L wfi<j1&.h {',/t a!lw ,£, n pnfi9 fib pu nLJ 

,JfinLJ t l'nLtH'lft w ,'Lft Ju,frur l'nL.tnLJI/J[!t lJ.J''f JJ-w'l:wfi[J-n,£ 'ffftuft 011
• 

,J n ur f,q n l' hfi w ,£ b t ,ft 'i, n u,p l n L.tn LJ fl:f, 9 L n L.tft,J..I! fib l' u t {J w•if, w fl 9 n ur 
p2urifr,q1ubpf, J ,b,'l. Ii. qw,p'A dwJ,wfiwiq1nLJ wnw''l.wfinLJ bfi q.b'[b9f,l[, 

.J.wnwfriJ w'i, q.n1w9nLJfib,p·t q.1.n1>Ju IX 

Ufl1'U"lb'l,~ti,U. 'l,br, 1:lrflN.UflU. 'l,br b'l 
«1>r«1>n1'r'l,br 

cfwJw'i,wqwqf,9 q·n1_nft1'f pf,,Jf,wfi, ,p•w9J, qninfa'f 'ffa,uUfbpunL­

/JJmfi nLub9n'L uj,iuurb,Wbp·f,9 (10-5-10-1uiI) Ii. pwp•.1,pw,l,n·tbfrnL­

l w J f,fi J f,w9n L{J JnLfifih pf, ,: nJ n q.bfi L nLt}nLJ/J-·fi b pf, 9, nLu n LJfi wu f,pn LJ 

t fi WIU. u f,,u ur b,J ,fi,b [', n pnfii,p nLfibfi 'ffalu\U["bpu n•i,/J.l'w 'i, ,9w.tp w uur,f,:&.w l, 

(J0-'3-J0-5uii): 'J,,['Wfij! q·nU[j,ur 'IJ,,u,U[bpu,f_w,t uf,,uur,bJ'i,·bp b'i,, n­

pnfr9 {J,f_f,fi hfi UfWurqwfinLJ unlUUJ.h&.q~w&.hre, (fll-li), ii1miu~w­
&.hre, (..!-6) ~ 1}ir1}imr&.hre, (<t--li): 

!lfiw1w.t ,,.f,,uU[b;pu,nt/1JWU e •wtf.p wuur'ft,-C.wuj,fi, ,f_bpn"ftil. J'Ull 

uf,,uurb,Jfibp'i, nLfi1b.fi J ,f, zwp',f! t;wu,q,n11filJ'nLfifibp, npntp [!fi'rpt:wfinLp 

b'b qnirrft''f 'ff'UU[bpu ufruur•b,Jfi,bpf, ,:wJwpt U.Jl'f t;wurq1nLfJ-,JnLfifihp.f,17 

b,fr' 1) Jf,q,['n''>b,u,hp•rr1'f/;,'i,nL/J-Jrr,LU[! L. 2) w ,q.p·bq.wut:f,4_ if,npp qwJnL­

fin t{J JniJfi I! t 

l/n'U[f,ur 'FJ,u1U[b{'·u,f_w.t ·.u,f,,uurbJfibp[! [WJfi -qf,,['wrrnt/JJrrLfi bl, 

q.Uf!bl dmz,rr·,f_p1ffWqw'1, u,,fiur·bun,LP,wfi Jhtt 

U.. UmuUjhGqJiwGhJ11! b. G11wGg wGw1Jiq}1 dhp-n1J.GhJ11! 

lJ ff LUU[ b'i,,'l.ftwu hp[! qn•U[,j,ur 11ft u Uf b["u ,£ wt} Uf f,u ,,..,t; brz n Lq ur f, Uf fr 
u f, u ur b Jfibp b•fit llqi'[Jp n 11fi,l!n p bl'i, 'fl' wifi.p qwp btfa t u u, WUW[ fin LJ,f.; 

brz,wfiwqfih["n,f_, J,fi J..·Uf•h·u q·n tnft''f '1-ft,uutbp,u u,J,u.u,bJfibpf! (,,J,iu,Uf bp·u• 

Jwfi Ii. frnu,,.bfi,uJwfi Jf,,'l,n9n1l), uw,ftwJfi Ufif''Wq,utfrq UU[WutUJq/1,bpf, 

t;iw,Jwp unLuU[•hfi'lJtwfi,bp[! ,,lb,)- JwuwJip uutw9',f_n1,J bfi ur,f_Jwl '>b­

rznLq Jf,rw,[WJt['nLJ l'i_ffL.t,,f_nrz fiin•t/Jif, Jwut['•w9Jwfi Jf,,'l,n9n,,f_t lhq.pl; ­

q.wut•WJj,~ frwJnvfi u.rrtu,Ufihfii,'lJtw ·uutw&wl,nL '>wJwp wU''>,["w·dbzu, t, 
npU[bu'lJt Jw.up,w9,£n•rz fiin,,fll! ur,£Jwi J;b'LnLqnLJ :forttfcft Ii. WJ'f J;b­

rzn1,q,J, Jbt tfo,uf, .fiw,b. qwJnLfiwpwp (cra6HJIH3aTOp) t l/w:fu,f_w,)- Jf,­

tw,f_wwf, p ,fintJ/Jf,9' urr ~UIU[·b·fi<'l.ftwfib,['[! pwdwfi,f_ni,J b·fi fi~•qrnunrn­

UJ.h&.~w&.hr~ ~ or11w&.numuUJ.h&.q~w&.hr~: t/Jnpp '1-ftuUfbpunt/JJw'i, 
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w ,uu,J,~wl, n'iiM,,wlnL 1:b,n'kUJfi.[!ni/. unLU'Ufb'ii,qj,wfrbp[! UfUlU11qwfrn-u.F 

./;fr Jrf,.Iih,nf,·ftnp,bfr wifrftw1,n11fr uf,,u,n/;J.'ii•bpf, l~,p'pf,'ii1 tfrnp1:f,,,f_ pw­

.Jw'iiJ w'ii J'b,j- J wftb,pb uf, w·nftw JnL/J.;wfr, unL•UllJ/ bu,qif, w'itbpf,u ft.,; 

1:w,nnLft bfr tfw1~hrbuwJ:~r.. b.rl..ntJI~&.bre,: 
U.11:unpph[NL 1:w,n,ftnL/JJUJfr 2'iinp~f,,f_ unw"lbuq_f,wfrhp[! Jb,t 'fbp 

J,'i, ftw,nwpnLJ ~b,nbpnqbfr ftw,nw[f,q_nd1 Rwfrwq_wfr tLbft,npn[f,,n­

'Jibpf, f,nu1Iibpf, ftwJ pwp11!pwJnlb·ftnLLUJJf,fr Jf,,w9nL/JJnLU'itbpj, unL­

,[w U1UJ9 ,f_ wit J ntb·ftn ~t,Iih,pf, UJ''i'U n ['IP,9,J, UJ'fr .u n,LU'U/ b~q_f,•UJ J/r J UJIU uf,fr­

fr b pf, ,Jw ftbpbuf,,fr u f,u,n bJ f,'i, 1: UJ1Lnf7nLJ t wq.pb•qw,nw J/rfr ftw 1n'L­

'linL/JJnLfr1 /i,'i,J_'Ufbu ftninf,,,,. Jwu,frf,,ft1'itbp,f, ,J'n,n, UJJUIUf•bu /;,£ UJJUU1b'l 

Jw,i,Iif,ft;f, lNL('l[! qwpn'l t UJ•(lUJJUJfrUJL q![1'qiuwft1f, t ,tbft,npwqwu 2bp,n1 

.llpn2 'fb'Uf:.Phpnd f,nfr,ub,p,f, .•UJ'tpUn["p9f,wfr f(.w!"n'l t, [!frirt,~w·ftwnwftu, 

f,:y_b9frbl ~ _,"In ,n,/;:fr9f,.w[J, w p•Jbn, n pf, 1: b IN\kUJu;pn ,f_ u n t'U:Uf b U;q_f, w J/r 
·.JUJU fr f,ft'itb f' !! . ft bu./Jwpft ,f_ b 'ii UJ''l-{' b,q.w9f, w JP t Un up u nLU "I bu q_f,w'itbp f, 

J ,wJ-n L9,J, ft n L{J J wfr opf,,frw•i.w•,f,n L/J J•nLU I! -ftwl"n'l t UJ{"U1 wt: UJ JU1i/_ h,l 
UjN•LU1n'fr/r, (f/nLUJ,q_b1u/1 ,k t1u~U1bJ1frj, opb&.,pfrb•pn,f_, /uf,,n Ii. Jwuw­

,(_w1&,,. UJ 'i, f, ,q_n,,.f, w·J b U1 p f,:ft J UJ u 'ii f,ft'itbpn,f_ un LU'U/ bu,q_,f,wu hp f, J n U1 

UJ nUJf'Ulfrn,LJ bu fr b pi,pf,fr ll'U1[1 n Lft,U1nLp w1frb p J n p n fr9 Uf Ul ,n•G. UJ nn,,f_ 'ii[!­

p .wu.p 9nL9wpbp.nLJ bfr wfrnJ UI[ µwJ-n L9,f,,ft,nL/JJnLUt 

llnLuUfb'iiq_j,wubp.f, q.npJ-frwqwfr ftf,pwnJw'ii dwJwfrwq Jun2np 

'l,',Zw'iiwftnLfJIJnLU t .u,nw'iinuJ 'ii ,J,nL/lf, Jw'iipw9Jwfi w,u,nf,1G.wfr[!• 

op;ftJiwf 9bJbfr,u,J, npwftl! ( wJpn,JJJnLfi[!, y_pw/J'w•,f,,wtfr9blfrnL/IJnLU[!, 

~ ''f"!.9,r wfi UJ{'UJq.nL/J JNLfr[! "- UJJ[fi) ftwfui/_w,j- t frpw pw 'lUJ'fPPl 

.J/.w u bpf, 'fP•UUf b'l'un v/J 1.nilfr,f, 91 fJ.bm,f,,frf, UJ P'f JN Lfr wip,bpn ufJ JUJ f, J b2_ 

,f_ntl'ftwiuf,,q_w,n,f, npwft•f! ft1w,J,,,f_wJ- t uwk wif.blm'!Jif.n'l J-,h.Fipf, Jwu­

pw9,f_wJ-nL/Jfw1fi wu,nf,G.wfif,9 "- IUJIJ_fit U.a wnnLJn,f_ frwp,knp fr,zw­

frwftnLf/JnLfi hfi u,nwfind J,uufrf,q'fibpf, Jb,)nL/JJwfi n,pn'ln"J[!, f,fi~­

Ufbu ifiw,k 'lfruUfbpu,f_w,) Jurufif,,ft'itbp,J, pwz:Junu.F[! [!•UU1 Jb&nL/J'JUJIJ 

n f'" 'lhl n L, UlfUIUf b-u ft n·;_,f w J- 'Jj,,u Uf b p u f, n,fr UJ 'i, ~Lfrq_,f, , Jb/Jn'l-fr b Pl! t 

'J-J,uiUfbpuw1f,fr wfrwlfrq_f, w,Jbfrw,nUJ{"UJJ-ii/_wJ- &k[! uhq,)1tfh&.mw­
'9~n&. w&.wi~q&. t, np[! 1:f,Ju,f_w,t t lfwfuJ"'L Jwufrf,ftfrbpf, fru,nbo­

Jw'i, opf,fiwi_w,f,nL/J,J•UJU ,[pw1 i/.bnf,fr,u f,p 1:bp/Jf,fr ftwph[-f, ,t pw­

dw'iibl bp,ftnL fuJ,pf,. wnw:2,fr,fr[!, bp,p nLunLJUwuf,,pnL/JJn·Lfr[! ,nwp,f_nul 

t b1r\,r~ liq.nqmpJwi&. :q.w2mn.tu, ,fruit bpftpnpw' \b,&.m1rn&.wJun;1.JU 
nufJ.i l}W2m01"u: 
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U..(LUJtf,•fi fuJ'l'ft Jbpn,,.fr·hp[! ft:wp•b.t,J, t pwJwfrb1' µ1') rpf,•uUfbpu-

4_ wJ uj,,u ,n b J [! UJ,nwfrJ.f,fi !f,pwfr9J,•wifrbpf, :pwJwub [NL 4:J,ur 1:j,Jifri/_uiJ-

. ilbpn,,.Hpf, "- p) ~lfr"I.Jruf, b'l,wfi·wft,frbpj,, npnu,snLJ rpj,uUfbpu,[w,t' 

uJ,u,nbJ[! wn,wUJ.f,fr !f,,p•w•q,s,frwubpf,_ ;_f, pwJwfrif_niult i/,bp2fr,1i 'fb"l­

,pn1,J uu,nb9·Jw~ (CeJI.HMeHTall,HOHHb!H) UJUUlff'I.J! frw,nwpn,,J bu' 

1) fr u u,;,[ur,)Jp,J, J-w,iw 1:/r, 2) u n t'U'Uf'b fi q_f, UJ J/r q n fr9 b,fi ,n pw!Jlf, UJ JP if, n -

,J,,r,Ju.J wfr' 3) fu,,nn;i,pJ,wlh' 4) UN1W,Uf b.fr,q_,J,w1f, UJUJ'ii ~f,w1nu,n•UJU1/rit 

-G.uzJwfr "- 5) fr.u,n,qwJ-p'j, /t,,znJ, (ftzn.wJf,u b'lw1frwft) l.u,1,fr,J'.wu Jfrln­
gn·,f_, 

. llbfi.p ftwuq q,wn.ub-u.p uu,nhi91Jwfr ui.frUJ:[!f,,q_,J, 1/,l}ILUJJf,fi bJ[_UJ.:. 

frw·ft.J, "- UNLUUf•b1U1,q_,j,UJ;J,f, qnu91bfitnpw9f,wJf, ,f,•n•,f,nfadwfr npn•zJwu 

,{pw {.J,Jfr.,f_w,)' '"ffr"I bu,w lfrli J b,Pn '1,f,, f,•fr'J!Uj bu frw,u. u n LU•Uf bfi1q_f, UJ J/• 
U/UJU 1:J,wnu,n,u·,nf,fi 'f:fiptJ[! ;_wif,hv,nL Jbpn,,.frbpf, lbl"Ult 

llnuulUf•bfrq_f,wfrbp,f, fr,u.mb9,Jwfi UJ1UUJ[,/rq_}, UJU[!Urp1:w,n fr,21n.Jwfr 

b'LUJU,UJ•ft'l'. f,pwftwlh,w9,f_nd t npn•2w•lff, Jwftbpbuf, ,f_pw 'i,,u,nn'l 

J w u.u J,,fth b pf, 11.2,nf, UJ ,f_bi,i:u91J iu u wpw.qnLfJ:JnLfr [! ;_w:,f,bl n,L J.,P•y_n 9n if_ t 
bJilb D urbuwft,wpwp ftz.nn,f_ UJnLPf, Jwuu~ft,f! J-w~pn<Lfl'tJ•UJU 

n1,;J.J, zun,{"~,fa,t_ 'fUJ[1',d-.i/_n1JJ : t d ,nbuwqUJ['Ulf' ltiz,J,n. nLfrh!Jn'l Jf,•p_UJ­

,f_w1,pn•d, UJ""{UJ UJJi']- :z,wpJnd[!, IiwJu:,f_w,) D "- d Jb,,)nL/d'fnLU'frbpJ,9, 

l[wpn'l t NL'l'lif.w,,j- Lftfrbl ,f_bpk qwJ .1ibppkt On,f_npwpwp, unLUUfbfr­

qf,w'itbpnd D;>d, "- .Jwufif,ft,1ibp[! fru,nmJ b,fr w'iin/Jf, 1:w•,nwqJ,fr, 

,lfw,ufi,j,ftf, 4:J,w UJ'(}'fN'l J-wfi,pnLPJUJU n1.JJ[! 1:w,f_w1uwp t fr!(1UJ 

P,,f_w9n'l w_nj,,fr' 

. 4 
P=mg=-1tr3 (D-d) g · 3 . (1) 

bN q,fr'fwJJk JwuifrJ,ftl!, np,j, iw,,f,,ubpf! pw,f_wftwuw1w·,f, Jb,t H 
il:f,,rw•,f.UJ J{'.j, ,J n Lb ft N'IJL'frb pf, i:w•,f, ub,pf,,9, l UJ{"<h[n:LJ t n piliit ,J' w &n t9 f, ,ft 
,t:b'ln-LftnLJ, UlUfUJ UJnUl'f.'UJfi .n1JJ ,t ubppf,u 2,t,,Jwu nLd, np[! [!UU1 

llmnll'1'fr ol"bfr~J, 1:w,f_wuwp f 

F=6itf'TjU, , 

np'tnb'l' r-1! q.&,,.w,&k Jwuu.Jrft,J, zwnw,tj,-'[Jfr t, 

TJ-,u' Jf,1wif:UJJ1{"/r JwJ-n~frft•nl.J/JJn<LU[!, 

(2) 

u-fr' Jun.A,,J,ftij, 2wpJ,Jwfi wpwq.n1.JPJnufrl! . ,n,i/_.fUl'J. Jft2wi/_UJJ[1N'd , 

l.w,f_wuwpwft2nnLfJJwfr JnJbfr,nf,fr zif,Jwfr nLrf[!' F-[!, t;w,f_w-

uwp,f_n,d t iwu,pnLfJJwfr n·Lrfj,u' P-J,u, np,fr 1:b,ntkwu.pn,f_ fr,u,nb9nL- ' 

Jp urb'IJ, t n.Jib.J,,n,,J 1:w,u.U1UJtnn·cli wpw1q.nL/JJ'w,Jp, 

17-1370 



258 

4 
-'ltr3 (D - d) ~ = 6.tr11u, 
3 

(3) 

.f!w'iif, np [!'iiU1,p1~w.,) unLuUfib'ii1qj,w1J, .t:wJwp rj-'ii Ii. (D-dj.'ii 

U1i/_J"'l 2bpJwuU1Ji'&.w'iiJ, t:wJwp t:wuU1UJU1nL'ii JHnL/JJnL'ii'iibp b'ii,, 

"''"I"' 3-p'J- t:w,f:_wuwpnLJ[! ftwpb,L'P •t q,pb'L' 

KV- b ''K 2. V '1j r= . u,nrur'l =~,r.- · ' v2 (D-d).g 

I 
U=- .T1 : 

K2 

u,uU1~91J ;wfi wl'iiwtJ,i'lJ, t;J,,J,pni:J [!·'ii,ftw,) 4-[nl- t;w,f_wuwprrul[!, 

np,'ii f,,pb'ii "'l''l-WfUl!J'iin•rJ ,t, hp,p' 
1) Jwu'iif,ft'iibpf! q.'ii'I'w,&u. h'iJ Ii. zwp,J,f_,nd b'iJ "'l ,Jb,) "'l''"''q.m­

/J1wJ,p, 

2) zw:p,J,Ln'l Jwu'iif,•ft i'iibpf, JJ,,t,u. b.rr.w,) U1'UJ["UJtJ'nL/JJnL'ii[! ,pw•,f_w ­
ftw•'iiwz_w•,f, JI,,) t Ii. tpw'iii.p ,1J,J1,w'ii9 i_b'ii fuw,'iiiq.wpnLJ, 

3) 'FL"''iif!, npf, ,Jb11_ l[wll1UJ[",fnLJ t 'iiu.mb9mJJ[!, n•L'ii,J, UJJ'ii'"lfrufr 

· L"'J<'iiirL/JJn•L'ii, np t:'iiwpwt[np t w'iJ1U11b,ub,L UfU1U1bpf, "''1..''1-b9nL/JJnLJ'ii[!t 
..-in'ft,)'iiwftw'iinLJ llu,n.p,uf, pw'ii•w1Ju.J,9 o'q.U1i/_nLJ h1'ii 'iiw,fi. Jn1U1UJ­

,f_npU1'Uf'bu q.'ii'I'w,a/u. ,J,wu'iiJ,fti'iilbpf, ,z_UJl,f,ubp[! npn•zbinL t;w·Jwpt U,J; 

'I'bUf._pnLJ zwnw,IJ111.,'ii w ,'ii,JJw&n•LJ b'iJ liw,UiUlll'«H,f ft,wJ t!}>h~mfnl_: 
Vuu,bs·J'UJ'iJ z_w1,f,m~J.'iibpf, hlf,W7U1nL/JfUl''ii ,fpw Ju,J,•ul/1 ftbp1Ufn•,[ 

UJ 'IJ'l-" LJ t ili UJIU ,un L'UUf b&.4,J,w Jip UJ1'1-l'bq,wU1 UJ 1/i'ii ft w J'" L'ii nL/JJn L'ii[!t 

Un ,LuU[b'ii·4f,w'ii fuwn'iibi'J,·u wnw1_w9n,z O''l-P Pl'u,,J,ftflhp[! Ii. ftw·,f_f,­

·U1w9f,n1'ii t:n,u•w'iitp'iibp[! 'iit1LJ'ii1Ufb,u ·"''l"',q"''l'"'"J b'ii UU1'UJ9;,fw,) u,•i/:_JUJL­

'iihp•[!t UJ.'1- •UfUIU1r&.UJnn,f_ ·J;:l t:w'iJ,a'ii'UJ['UJ[',f_n·LJ t 'iiUJtfu,opn/! Ul'l._UJ'U1,[br 

. OfJ-,/r "ITU/'1. UJ q/'ii•b [' f,9•1 

b.p,p u,n;LuUfbf.11qj,wpnJ Jwu'ii,J,i('iib{',f, zw,nw,f_J,,q[! 1 µ-J,9 ,f,npp 

t, ,[bp1_f,L'iibpu zwll1 '1-"''ii'fw'l . b'ii 'iiluU1ni:J Ii. ,pd,[wp t Lfr~nd np·n­

zbl 'iipw'ii9 ui.'ii*Jw·'ii WipUl,q,nrfJ:JnL'ii[!t b.,f_, ·[!,'ii:,pt:iw;ftwinwlft''ii, 50 µ-fr!, 
JI,,) . 'J!,,j,llLUiz/:J,,'l Ii. 3-J,9 J,bi,) ,Ju•U1nii!/JJ'"',;fi n1Wb9n'l Jur.u 1&.f,ftl'ii,b1p,f, 1'ii[!u­

U1lb•9,nLJ[! .ft,LUU1UJref_n,~J t ;:w1,f,w14,wl'ii,o ,wpw.q., '"'l'P t;bU1UUJifi.pn,f_ h[!U­

U1b9J~'ii LU{"W.q.n,jJJLU'ii np,n1zin11J,l,[! ,p~•ri:'bm,J t ,m~t;fi,LU'{'t 
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'1USb81fU.'1 U.\JU..lNtnt,lf 1.:it>ru.n-t1.n'l. uo/~brl! 
i l' w·ft wih n ,JJ,J,UJ 'ii ,lb 1. 'ii1l[iw [' "''W' i/. w•,) b,'ii p "'''1.. J wp,J,,,f_ Ii. ll1 UJ PIP b !1 

,uwp.pbp, npn'ii9 01q.'ii,mL/J.J'w,l'l1 ft•wpbt,f, t t;,hU11ltb,t 'ii,uU1b·!Jl,lw'ii •wrrw­

,q.nL/JJW'ii[! Ii. 'ii ,uU1,f,_wt).pf, .ft!znfr wlf:blw91,l,w'ii•[!1 't1'w'iin[J.w'iiw'ii'_p '1-/!:.. 

'I' w ,'ii 9 J,,9 ,l J, .p w 'ii,J,,u,J,•'ii 1 

1. l,µ,1'ii,pwpU1 t;b'l1n;Lft1nLU uwu'iiJ,1ft'iib{"f, 'ii.u,u,b9\JJ!w'ii mpw:q.nL-

/JJW'ii[! t;bU1•u.b•LnL t;w,lw,p "l"'P'l.. Ii. t:wrJwp ,q.npt)f,.p t t;w,lwp,f_ni:l 

!lipqnl.l'n"1_u~n11. dp~1r1n!~zlmf~ (WI'· 811 ), 
U.J'l- Jtzbn,.p:f, wnw,f_btnL/JJn,L'iJ'iJ,b£1f,9 Jbft'ii UJJ,'ii t, np t:'iiwpw,[n-

rmfdJnLh I; tnl»Lfru m.unLJ"i,u,uf,rb­
J_nL 2_U-IU1 hnur(0,2-001%) unLU-

-61/b"i,.,_f,w"i,brei . t2_,f_wrt ftr1'i. ,9b"i,­

u,rw9f,,u'i,l,rfr mf, r1n1filnul 11f,u­

-61/bl'u,[wt) f/,wqJ, JuJ,,"i,f,q"i,br"i, 
frrwrf,9 p,u,[,uftwtwt_w,f, r..bnnL l,"i,, 
,nrfr f,bu,!,_,,,"i,-l!m/ P"'9"'u,[11ul b"i, 
.ftn,.,qnLLJU19 put JP bpk,ntfil"i,bre, 
,nrnh.J! w"i,fu nLuw,f_,btf, l,'i, fuf,u, 

nnLUl'fb"i,4f,,u"i,brf, bu111b9Jw"i, Jw­

.J ..,'i,UIL/t 

U-r-l!I!. ftw 4J,[,,,.t I; l.twftf,9 
,(1). nr"i, wJrw9,[,u,} I; zu,winf,,[f, 

4 

-,Jrw1 lln lawftp Uf.U1U1fWUUlnLJ J,"i, t~. 81 . 3,fo,lff'L['ff'l/.1/;~ff'L Jfo·~,['n-~:zblllf! t 

-Ul"f.Ulftb ftwJ ft,[wr9b an 'lfiftf,9, 
=J'ii aq.btnif. 20-.50 mf hpftwpn1.o/J1wJp' ftwfu,f_w,) "l"' ..t:w'ii1_if.n'l '1._,q.w-

.JnL'iinL/JJwfi wuU1f,C.w'iif,91 9q.nLU[! ftwU1wpnLU b'ii UJJ'ii L;wz,f_n,f_, np . 
d.n'lfo C.ft·,lw'ii l"'''Pl! n1:rzf,'l t:iwJb,,lwU1wftw'ii Lfi'ii,f, p,b,nf, ,lh<}n,1.ofJJwl'ii[! 

Ii. J.n'll! t;l,u, ,'1._iL;bmb pwpwft1b1,n,,f_, ,f,p t)wJpni:,l nL'iib'ii.w znL{'l 0,2-0,4 

du t:UJuU1nL/JJl1L'ii1 Uw,ftl! ,f_b,nw'iinLU t ftwp./Jn,f_, npf,9 ft1w1funLU b'ii 

0 ,2-,0 ,3 du t;wu1U1nL/J 1wJp WIUf Ulft!JlJJ d:nrz}'t!! (2 ), ,f,,p,b'ii 4nrp,f_w,) 

WUflWq',jUJ /Jwuf,•l[in,f_ (3)t firwuf,ft[! Ufbll1\j! t L•fa'bf, P,b[Jlu., pwp·w·ft Ii. 

t:w,f"fJ, b'll'bl'I! 2-3 du pwpa,pw9,f:_w,), firw,ufr,ftf, ft1b'iiU1pn'iinLJ '1.."''1-­

,f_w.t UJUfUJftb dnrz•Hf! 'iin•LJl'ii'Uf'bu t.{_b["t_W'iimJ t ftwf'i/Jnit.{_t !l,n'lftftl! ,f,p 

·'1.."'flUUJ'ii U1brznd nLflj, ! ifu Ulf"W"Jwq.f,t), ,f,uft1 l[iwp/JJ, Jn'l/1' 0,2-0,_4 

.dd: {,}wftJ,·'ii u:IJpw9tfcw,) Jifwufrftl! [!Y.qqJnLJ bf, '1-lw'iif, Jbt_, npU11b'l 

J_9,f_w,) t ,f,np,~wp•frif.n'l un,1,uUfb'ii,qj,w'ii, · WJU.Ufbu, "'l' Wj:11 .ftw'ii ,q.'iif, 

q.1w'iif, Jb'l'U1b1pLJt UnwUfb'ii4:f,w1f, 'iiuU1n'l Jwufl;J,ft>'iibpf, t)w'iipnL­

JJ1w'ii U1wft /Jwuf,ft~ f,t_'irni:J t, Ii. J_,}wft.f,- t}wN'l! C.ft,f_nLJ t, 1.wz-
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i 

,f_wJj,'i, Jw'i,pw'J<f,urwl/f, (4) oq'i,n~fJ1wJ1p ,:bu,,/,m,J b'i, flwuf,,qf, mb­

'l..W,f,n1f,m,fl-Jw'i,[!1 IJwf"l!Jr 'l'fWJni'i,n,fJ1n,'i,[! 4_w,fu,,f_w,} I; 'l,twq,f, bp­

i,_;wpn,,fJJni'i,f,9 I,_ ,:wumn,P1n,'i,frs1 {w,f_ 4.v..J,'i,fi n,1'i,b'i,wl Jf, zwp[! bp­

qwp,n,P1n·,'i,'i,bpnt/_ nL ,:wumnLfJ-J'wJip. lJ-wqubp /,, [!1tmp•hl[ '1,{'W'i,9f,9 

,f,np1J.,f, m,[l""l Uf'WJJw'i,'i,bpf, ;;,wJwp wJb'i,w'i,U[winw4_,wV:,wp1lwp[!• 

CJ.npJ-'i,w:qw1'i, 1,U['W•mwqi'i,b,[1,f, ,:wJwp pun/_wpwp b'i, ,:wJwp,f_n,J WJU 

lJ-wq'i,bp[!, npn'i, 19 11b!f,npJ1w9f,w'i, 10-4-10-5 q pbnf, mwq ,:wJ•w­

U[Winwu,fuw'i,nrJ I; ,:w2i/.w1f,'i, Jw'i,pw11f,mwqf, Jbft, pwrfwlt 1Jn,'i,[!f,b1 

9Jfeq.nipn,[uq,n, 4_2b~.[! ,:'i,wpw,,fn{'nLfJJnL'i, I; mw1f,u ,f,mf,n•fub[n!..­

'i, um b 9,J w,'i, p w f'd,p,nifJ Jn ,'i,'i, b [' [!' q w·fu qw,} 'i,,u Ll1'nl[ J wu,1,,f, 4_1, bp,f, mp w­

J w•qJ-f,91 bfJb uniuU[b'i,qf,w'i, qnU[f,,m '1,f,LIIU[bpu,f_w,} I; (r =40-60µj 

q1w'J Jwu'i,fiq11tbpf, fumn•~1ni'i,[! zwm Jb,} t, W'U[W hmb9J,w'i, 

pwp,J..pnif11m'i,l! qwp•b,Lfr I; ,f_bp91-£bl 50-80 uiI: 

flwr1J..pw,,,f,,u•urbp,u un,u,Ufb'i,1'1Jf,·w'i,bp,f, n,uniJ'i,wuf,p·,ILL/l'i, rfwJw­

'i,w14_, b,pip r= 5µ-f,, 'i,,umb91Jw'i, pwpJ..pn,f/J'nLt[! ,f_bNJ'i,n,J b'i, Jf, 
[!WUf, utf' ,f,nj!,pw9,'i,btn,f_ uumb9Jw'i, rfw,Jw'i,wq[!t 

'l,umhgtfwG. wG.m1pq}i pG.pwgfp !hpqmrnqu~m tfp~rn~zhnfnq 

lJ w l" i,p f, ,: w [' J w p b 9 n L J [!•- 'uwfu,opn:.p umniq.nLJ b'i,, fib 
qzb~f, lJ-wq,jt 'lb!f,npJw9f,w'i,, qwfu,fwJ- pbnf, JbJ-n,fJ-1n•iltf,9, b,1,_ 

f}w.pq,f_n'\J I; W[''7-Jt1\j! 4nL4_f, opb'i,/!f,'i,, '1-('w ,:wJw,[' fJwuf,q1{! qw­

/un,J bl, Jf,q,pn'ftzbn•[!J, lJ-wqif,9 !,_ 11f,mn1,J 11b!f,npJw9f,w1t 0,01-f,9 

Jj,u1t_k 0,.5 q pb,nf, wq1llb9inifJ1w'i, mwq: IJ.mw9,twJ- m1£1wLH,p·f,9 

J,_wqJn,J bu ~P=tF(m) q.pw!f,,f,q[!, op11f,'i,wm'i,bpf, wnwlt9pf, ,f_pur 

. m-r;w;;,b,[n·,f_ qi,z_b~f, lqw:qf, 11b1!f,npJw9J,w,'i, ( ~p ), f,uq wpu9f,u'i,bpfr 

wnwu'Ol!/r ,,f_pw' pbn[! q.pwJ'i,bpn,f_ (m) ('i,,ft. 82 )1 b,f]-b umw9,f_n,J I; 

q,tJ "l'''l-fr'i,wm,'i,b,p.f, u qqJp'i,w qbmn ,f_ w'i,9'i,n,'l nuzJ,'l q,f,.J-, 'i,zwuwqn,J I; 
WJ'l- ,J_,J-w 4_,n•,f_ "- W [' b'l/1 I; W zl]u UJ'Ln bu 

llinn1.'lmJf,,'l J;bu1n Jf,l,r"'tzhn.,1f, 
[ilwuf,qf! (!'r,q'lJn,,,/ l,'i, 'll,.,'i,fr 4_•,I 

1-1nuurf, 'llw'iJwa/,. ..,'isnfilf, ,lbp_, 

nrmb'l u1,f_wJ- l: t.'"r 1,_ 111b'l•· 
,[nr,J_ ... J- l: /uwn.'i,frtl!, luwn.'i,frtl! 

WUJ•'th ,If, br4_wr an'l I;' nrfr 
Ill J-w1rfi'i, wJr,u9,f_wJ- !: br4_,urnL• 

u~. &2. AP=F(m) ~wif,,JwL wrw!/>Mt!' filtw,lp q1nr,f_..,J- n.b 111 f,'i,b fun'ln,f_w-, 

4.J, qmnpt 4W'?.1.w11f,u Jw'i,pw11f,mwq[! wJpw9'i,n,J b'i, WJ'i,U[bu, nrr 
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iJ-wqf, J-t.UJ['[! Lf'i,f, 4_,j,,qwqbmnLJ /,_ bp,kw uw'i,nwftf, 'i,b['{!l,_f, Jw­

u niJ 1 ./t w'i,,/J np J UJtU['W 11/rm wqn,J umw9,,f_ niJ I; u,w'i,'1-l[wqf, ,: wi4_w .. 

nwq U[Wmqbp[!, 1tu,mb9Jwu rfw,Jw'i,·wq 11/rm,[n,J I; l,tw'qf, zwp•rfn,i­

J[! 11bUff, ,f_bpt 

IJw,{".j![! t;wpJwpb9'i,b1,ni9 ,:bmn, Jw'ispw'ff,mwq[! WJ,l'"-u mib'll~O 

1..bu zwp1rfn•,J /,_ qw,f_f,-C.n,f_ 'i,:zn,J b'i, ww~f, q,pw,f_wJ- mbl[[!I lfwu­

pw9,f_wJ- fr1n,flf, 4.zm[wJ-{![! LofrnrJ b,'i, cpiwfr,f, Jb11. WJ'i, t;wz,f_n,f_, "·" 
umw,9,qj, (£!um U[ui-,:w'i,~f,) 0,,02-0,2%-wfrn9 unLUU[,buqf,wt r./.hp-

1.fafru 3-5 pn'U[b fuwf!cfrn.,J b,'i, (w"lwq,b fuwnfr,f,l,l_[! t;,w'i,11wp1m zwp­

rfbtni/. ,f_bp,k ft. 'i,bl1'11'-"-) WJfriU[bu, n[' uniuU[buqf,w1nd p,zmf,4,/Jbp 

1..u mwo,f_ but luwn'i, b1ni9 wfr1Jf,1_w1U[bu ,: bmn, Cf<[W1,[! uniu U[ b'l,q_j,w tn •l 
ffltn,J bu ,uz,f_wJ- mb'lf! !,_ 1irw Jb1_ f,1_b91tn,J LJ-wqfa J-wJpf,,1, q•w:fu­

,f_wJ- flwuf,q[!, UU[WUnuJ bu 15-20 tj_rq, Jf,fri"- LJ-wqf, mwmwltniJ •• 

1, J, f' l! '7-W''l-UJ(lb'is !,_ w•z,/u w.m b9,1, b ln,,f_ ,f_ w J{' ft JW1t w1..w,f, f! ,· J wltp w 11f,­

m wqn,,f_ qwmw,p,n,,J b,1, wmw1_,J,1, ;_w1,f,n,J{!t b,Pb 1.1niuU[hllqf,w'i, 4_n .. 

U[f,m 11f,uU[bpu,f_,wJ- I;, w1,lt;pw,rfb,zm I; wnw11_,f,u 1..w,,f,n,J[! q•wmiwph[ 

t:uwpwq_npf,1, .;_w•,f, W['Wllfl , 

IJn,,f_npU1'f'W(' 1..w1,f,niJltbp[! qwmw,pniJ bl, t:bm/,_Jwl qwp,11-n,f_. 

wnw1_f,'i, pn·U[bn,J' 15 qwJ['qJ,WU[! Jbq wlt1q.wJ (4 ~w•,f,n,J), t;b,mw­

lfW 4 pnU[b1tbpf, [!1ltflw9.pnd' 30 ,f_wN'¥'Jw1tp Jbq, wltq.wJ (8 iw­

,f,n,J), J 1niu 5-.JO pn'U[ b11, bpf, [!1tjJw!J.pniJ' 60 t[w J'l''¥JW1i[! J b ft 
wlt,q.wJ (5 1..w•,f,n,J), 10-20 ,pnU[bf, £!,uflw9,l!n,J' wJbu 5 pnUfb'ir 

Jbq wuq.wJ (4 1..w,f,•n1,J), '1-l'wuf,9 ,:bmn l_W',f,niJ'isbp[! qwmwpnul 

b'i, JO pn"{b1, Jbq w•uqwJ: Uuwif''ll! ,f_bp•1_w9un,J b'i, Wjllt rfwJw­

uwq, bl"i' uniuU[bu.q,f,wu u,f,,f_ U[W['lq_,,f_,nLJ I; q•wJ, bp-p Jb1q rfwJ,f_w 

[! uf]-w9.j!n ,J l,}w 4_,j, J-w J[',f, ,f, n<,f, nfun ,J i/r 1, 4_ w,m ,f_niJ t tJ. b p1_f,1, 11-bUf • 

{!nLJ wu,t;,pwd-bzm I; npnzbl l}ltumwJ- Jw·uuf,,qfrbpf, .j!W'i,wq.[!' t;bmw­

'l n in tfn''l u n-iu,U[ b,friqf,w Jj, 11/r u "I bpu ,[_w,} !f, w qJ, [!1, 'l,:w 'i, n'l' [!W1t w q f, 

t;w•JbJwmn,JIJ.wJ,pt '1-pw t;wJt.U'[' npn'znLJ bu untU'U[•buq,f,1w1,f, [!U•• 

qi[!qJpltw4_,w1, I,_ ,f,n,["df, ,f_bnniJ ( Jf,'i.r-!JI,_ pwu,j,q,J, Jwq·wp11w4.l!) [!U­

mw91,f_wJ- fu,mntf/Jniuu·bpf!t 

c/>npd.1, ,w\u~p1wi,l,b,t:m I; 1qwmtJ1ipb[ ,:,w1u,m,wvn1n:L1, 2.bp1J.w1u1m,j,-C.w'ltn,J,f 

IJmw9,f_wJ- mqJwi'i,bpf, ..;f,,Jw5. q_p•w qwnn•L9n,J b·1, UU"mb.9Jw1, 

qnp[!' Q=tF(Z), npmb,'l Q-ifl LJ-w1qif, ,tw'.ll'P ,f,n1,f,n1fun:t.f}-Jn1i1t1, f 
t;w,z,,f_w,} ,f,np,J.j, uq,q'[!f,9 (Q-lt t;wJbJwmwqw'i, I; /Jw,uf,4.1f, tfJ,w 

1tu,m,ut.,} 'i,Jnu/Jf, [!WU,w,ftf,IL), ,fr,Lllq Z-[!' diw1Jiwuw 1q{!, ,:wz{wiJ- ,f,npdf, 

uqqpf,91 O{"ff,ltwmi'i,bpf, wnwlt9.pj, ,{_pw mb11:w11pniJ bu LJ-wqf, 11-b,-
I 



:f,npJw9pwJj, Jb.tnLfljn•Lllf!, /,u,ft wpu9•f,uubpf, wnwufu1f, ,[pw' ,J,u,_ 

Jwuwft,l! l'""lbubp·n,f_, 

f3 

h 
A 

2. 'l,uu,b9Jw'i, Jbf!n'lm/. Jwu'i,f,ft'i,b­

pf, ,lbJnL{!JnLh{!_ npn2_nLJ b'i, 'i,,ul,_' 'lrq­
fibp}t ubq.Jttfu limnubmp}t Jf, p_n9m/_ 1 '1.,1, r-

2_f,'bu "i"'r'l. ynpJf,,e I; {'iift. 83 }, np{!_ 

lu,J'i, ftf,pwnnLJ t 'l"'bl u,bfu'i,f,ftwJf, 

,,,,,;rpbr 61nuzbpmJ 1 

fj ,,,,,'i,f,fi,brf, huu,b9J,u'i, wrw11nL­

P 1nLh{!_ "'J" ""'r.J!m/. npn2_n,J b'z, umu­
"lb'i,'l.f,w JP u !..,'i, r,P'l-rnuu, ,uu,f,ft £.'i,2_J u,'i, 

,f,n,f,nfuJ,u'i, 011hm.fiJJwJp1 -./..f,11'i,bpf, ub-

: H ,,_t,Jb'i,,nnJbmre ftw'l.J,/_wJ I; bpftnL r,,,,_ 

'lnr'l-111ftf,9 "'"i"'ftb fun'ln,/_wft'i,bpf,9' A. 
I,_ B, npn'i,.J! Pr"'r r.b111 Jf,w9,/_wJ b'i, 
C Jnrwftn,/_, A fur1'ln,/_u,ftf, brftwpnL­

f!JnLh{!_ 1 Jb111r I; I,_ hpw 111pwJw11f,Je 

2_w111 w,/_blf, JU· I; B f,1n'lr1,/_wftf, u,pw­

Jw11Jf,91 tb'l fun'ln,/_wfte (90 utf br­
ftwpnL{!JwJp /,_ 2 UU u,pu,Jw11Jn,/_) 

qn,,.,/_wJ I; l"'J'i,f,'l, 7 utf pwrarnLfJJw'i, 
Wt• 83. i/.fr,,{iihpf, wh11f,•~•ltLurn- ,/_rw' r.w2_,/_wJ r.w111wftf,9 I,_ nL'i,f, JJ,lf,-

1Nhnp,[!t 
Jb,,,rbrf, pwdwb,/_wJ uu,'i,'l'l"'1/.I 

---- $~p.J.f, tif(i'(Jpn,J wJ;pn11;1. UlJJf'Pf! wunLJ bu ,,,f,uU[bpuf,n•u uf,1.w­

ll[wjspn,f_,, "''"I"' ,f,wft,n,J bu C Jnp•wftl! "- A ,pw,duf, t;b'ln,ftl! fJw­

J/,n,J, ,,_pwuf,9 t;bu,n upw Jb1. 19un,J bu ,f,np•J.wp•ft,fn'l unw"lbu­

~j,w.u, npf, JumnLf/:Jn'Lll[! mwp1pbp t 8 /un'lni/.w,ftf, t;b'ln,ftf, fumni­

PJniuf,91 
llpnzJw(b u,f(iqpn,upf! t;f,Jui/_wJ t t;J,,,.pnumwmf,ftwJ} t;,f,Juw-

Jl'wu op•bui,pf, ,f_p,w, "'J'" f t;w'lnP'1-"'1/.'P9 wun,P'u.bpniJ t;b'ln,ftu1bpf, 

UJ UJU p "'f",J.'l'n~PJn Lll,U b ['•[! t; w ft "'''1-"'l'J. t; u,,J',bJ w m w ftwu bu up Will ,'1 

Ju1mr n i/JJ n LUU b pp U, UJ J uJ,,~pu' 

H d 
h-o· (5) 

n,pmb'l' H-1! uniu"lbu,qf, "'l/, pwp,J..11-n.,fl Jn~uu t L "'J" fun•'ln ,f_ w ftn,,J, 

h-1!' '1-PUUfbpuj,nu J,f,:1.w:i/_wJ'l'/t pw11.l.pmfl,JnLU[! ub'l fun,z.n,f_w-

d-u' 'fPUUfbpuf,nu ,Jj,,y_w,f_wJpf, JumnLf/JnL!L[!, 
D-u \ u,n LU "I b uqf, UJ Jj, fu mn,p JnLU[! I 
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b,f/1, A f,,n'ln,,f_wftl! t9,f_wJ t unUJIU[bu,qf,wJni/., npf, fumn•,flini­

U[! JU t B fun'lni/.wftf, ffpU,U[bpu,f,,r,u Jj,'!_wi/_wJ,pf, /u,mn'LPJniuf,9. 

"''"I"' B fun'l<ni/_wftn,J t;b,'lnift,f, Jwftwp''f"'1/.l! wif!btf, pwp•J.p 1/.-lfiu,J,, 
ltwfui/_wJ Jwuuf,ftubpf, uumb9,Jwu wp,w•qrnfliniuf,9, unLUU[,bU­

'U'"'JP fumnifJJnLUU [!U,ftun,J t, Jn•mbiu_w1ni/. uwpn'L['' ln,J,j,J, fumn•i­

flJWUf!, npf, t;bmltwU[!nq Jwftwp'fwftubpf, mwppbpniflJnLU[! bpftnt 

fun'ln·i/_ wft1u bpnd ,f,n>ppw,un,J t, f'J-w zwpn,,u wft,f_nd t w i-upw'u dw­

J wuwift, J,f,u11_"- np wJlf'n'l'i. 'fPUUfbpu,[wJ !f,wq[! uumf,1 l].J'l- rfw­

Jwuwft t;b'ln,ftubpf, uwftwl''l-"'1/."bpf! Jun'lnt/.wftu•bpniJ i,_1t:w,f_wuwp­
,f_ bu I 5-p'l- t;w,f_ wuwpJ UJIU J.11Lw1,f,n1fun ,Jfr.s umw9,f_niJ f 

h-H 

h 
-- D-d 

D 

h H 
h-H=-(D- d)--(D-d): 

D d 
(6) 

lJ n,f_ n pwipwp u nLU'U[lbuiqf,wu bpf, ,J bJ ,lwu f, t;u,J "'I" ,,,f,u "lb pu f,ni'i, 

Jfif.wz/_UJJ[''[! 1.nipu t, npf, fumnc/JJnLUf! ubUJlll'if"'JPU 1.bpJwumf,•-C.w­

Un<LJ, wnwu9 JbJ ufuw1 qnpJblrni, ftwpbl,P t [!U'fn'LUbil t:w,f_wuwp 
JbftJ, (d=l ), 

-Rw1u,f, np A fun'ln•,f_wft,j, "''l'"'Jmq.f,J,l! B fumzn,f_wft,f, mpw•Jw­

If&f,9 pwi/_wftwuw;_w,,f, JU t, UJ'U[W Jwu,uf,fr,u~pf, u•u•u,1b9uwu dw­

J,wuw·ft upw Jb1. brr_wJ t;b'lnLftf, pwpJ.,,,nif/:JnLU[! (HJ i,_1,f,nfu,[f, l_[!ll-

1:fau ;_w,f,n,f_, niumf,, q.npJuwftwunpbu "'J" UnLJUU[bu ftwpblf, t t:w­

Jwp1b1 t:wumwmn.LUI ll.ju pnln'p,f, t;,j,Jwu i/_pw 5-[''1- t;u,,fwuwp•n,Je 

1/.i!"'l-n,uf, t;bm"-J"'Z mb·upf!' 

h - H = K (D-1), (7) 

npmb'l (D-1 )-l! uniuU[b·u,qf,wJf, JumnL!P.JlJJU w,f_b19niftu t JwpnLp 

1n•i&f,1_j, fumnifl'J'wU uftwmJw,!p, np[! nL'lP'l t;u,Jb,Jwmw•ft,ulru t Ln[!,f_­

l"'l Jwl/cwlni/. un'iu."lbuqf,wJniJ b,'lwJ UJniJ1-f, ,pw'irwftf,,u, L,bmltw­
Ufbu, ftwpb[f, t t;w,f_,uuwpJw,u (7) Jb•1. Ju,9ubl m,[J,t,l JnJb'ii­

mn,J ,,_b-n ;_uumwJ UJnifl:f, .f!'lJJ'UWftf!' M-[!, 

h- H=K'. MI (8) 



~ ill I' '1-w 4,H I' fr ,n,wppb l'n ,p JN Lh,f! ni'Lfr'l ,; w ,I ft,f UJ'UJ w'4 wL t u n'LU Uf bL­

q_f,w JN L,l b1t uJ,} 'f P U"f b I' u ,[w,} L1n~f}p pwL w 4 f,L: 

llw[i'pp &z•'IJ'U1nL/JJnLhf! JUwQ!Lh[nL hUfwu,w4m/_ fun•1t:ni/_w4nuF 

-':b1tnL4P J.w4·wp'fw4,l! N'f'nzbtpu 4fr.pwn.nLJ bL fiw2itwJpli uwlirw- · 
J}p:mw4 4w,1 4wmJ:.umuhmr: 

<Pn [1df! 4,wu,w['nLJ bL 'itbu,,/i:Jwl J.iL.n i/.· .pf'n ,I w JJ,L /u wn.Lnq'fn i/. 
L. uin,f lwq li/.w9,j_w,} ub,,.f,JbLurnJbu,{'l! wJpw9LnLJ bL NL'l'lW­

d.J,!q. 'W'l"/lni/_: 'iib'l fun·1tni/.W41! L9ihn<J h'L '1-fau"lbl'ufrn'11 Jf,•1_wi/_wwni/_. 

ffJwUJ{'WWUJnLJ bil, 2-3,0/0 -wLn9 unwUfbL4f,w, [Wi/_ ./uwnLntJ bL, 

t9L•n<J UW{'j!.f, LWJ'h fun1tnt/.w·4J, Jbt_, w.pw>q. p•w'9nLJ ,}nf'w.4,l! it. 

n:["n'ZUJ'4f, Ju.J1Jw'itw·4wJfai.n·9nLJ -':b,n\/1.n1LJ JbL.fru4,/r '1-Pl''/lP~ Lb1t 

Jun1tni/.w4n<J: ?f,1r1nLJLhpf! ,f,nl'dfr u.h_pnLJ 4w1r1w['nLJ bL 30 tlr¼ 
J,b4 wL,,,.wJ, w>Uf•W' pniUf/i.L Jb,4 u.Aiq.wJ IL ,l{_b['t_n<J' JwJwLw,4f, 

JJ1i/_blfr ,lb,} J .f,1_w4WJjlb{'nLJ: 

~wJL fun1tntf:ut4p JbLf,•u4J, pwf",J.,pn·1,PiwL -<:,wJwp ,fb[19Ln,:J hft 

ur,J,pn·~ ,f, nl"d.Jr f!L,f}w9,[!n ~J L,r·w J ft·t.frL w ["cfbpf! ( t}n I' w4 f! p w9 h l n• 

,lnJbf,,u,l! -<:wzqb'lnq Nf"Ufbu O ), 

1. wz,l{_bl ni/_ J wq w f'1-UJ'4L b pf, UlUJ,JTlp b ["n Lf} JNLh I! n1mzw4f, JwJ w-

1rw 4wJ f,p9L bpn <J, 4wl''bL,fr t q,,tbl ub'ffr,JbfJu,,w9J,wJfr' h-H=iF(z) 
~:npwq.J,,}[!, q.1r1u.h·l r-f, W[1d1.p'1ihl'l! "- 4wnnL!Jhl pwzfu,J •w1L !f,n,L4-

9frw1f, q.['wf/,f,4[! 2'10 tt_nLU 9nLJ9 U1['l{_w,} M.1.nq: 

3. U.1:nu11fbli'l1)i,w.librji liu.m1b,g,il1w,1i w,&wuiqfi UfpUfili.mlWJpli ub­
f"«I}(lun·<J,L,Ufbu lwJL lff,l'w1n.n•1JPJn1Lft t q.u,bl Uf['W4,u,f,ft'w1n<J, J;w,n-

4wUfbu -<:n1tbpf, wltwLJt'l.P J,w,lwLw4: llbfJn'l-P tnLPJn<Lf! 4w1wLnLJ 

.(- ftl'wLnLJ, np -<:whffW.[1'U1 L,uu,n''l unLuUfbL,4,frw1fr ,n•wp:pbf' funf"rlL­

/JJnLL,ftbp;f,9 qbp9i/_1n,:J bL LJnL].Lb{', f! ,L,,_ nl'nd fi,JnLziL,/,1'1! i/.h['9-

lib[nL dwuwliw¼l1 Lwfuopnp J;wzi/_nLJ bL IJ,nn1ufr 0[1bLpf,9' zwnw­

"-1'1t•~b[1p nl'n·zw·4p wpdbpLb{'f, J;wJwp: 

ff)nlft'H'uUfbpu un•LuU[bftqj,wJp ft:u,nb9JwL JwJwifw,4 JU zw­

nwi/.J,1t•Lbpni/_ J wuLfr4•Lhpf, 'L•u,nb9·J wL UJ{'W'q.n L{J Jni!L I! J;wJ b J wu,w,t 

,fin.pl' Z'wn.w.i/_fr1tiLh{"ni/. JuiuLf,4,Lbl'fr -':bu, zwu, wl{_b[/r Jb,} t: iwL­

ffW ["IJJ ~b 'l n L4 n LJ u n Lu "I b ft qj, w J/r ft,lf'u,,b 9 n LJ I! 'f Pu, b LJr u 4·w I' h1ft t 
u,b,uftb[, np' ;;,wz,j_w,} unLUUf bft,qj,wJp J w4•bptbuf,9' J frt.wq lUJf'PS 

wn.w1_j,-L -<:bl',fJ/r~ -<:bnwhnLJ bL w,[b'lf, fun·znl' Jwuft,f,4Lhpf!, Jf,:f1J-

11bn. ,f,np,p ,lwuftf,41Lh[1[! bf14'UJ{' JwJw·ftw4 JLn,.,J bL u,i/_Ju:l t}wi/_w­

'ln,J: IJ.J'l- UfWU11&wn.ni/_, unLuUf·bL,'l.fawJp ftumb9:Jwft JwJw'i,.wt,_ 4r,1L-

9bfr,m{''W'9j,UJ1Jp w1L4J1U1.ft Ull[11Ul,q,11'1lP.Jniifiv! .u.1,fbtfr Jb,,} lu,f,~'f, IUjhpwfi, 
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nnwft ,lb,} t fun2,np JwuLf,4Lbpf, J;w{"w'p•bf'U/4wft pwiftwq•nLf}JnLLf! 

upumbJrr~J: . g 

bpb lUJ'fUfpu.f, unLuUfbLqj,wJj, n,rnzw·4fr funf'nL/JJnLLftbl'fr9 

tn,UJ{'ipbp JwJw'ft•w•4w,J ,hn9J1bpnul ,[hp9·Lh1ftp LJnLzLb{', N{''nft.p 

-<:wJutUfUJIJJUJUl/uwftnLJ bf, npn•zw4:/r lll{"UJ'Jw•q.t}nq_ Jwuftf,f(Lbl'fr w/ri/. 
ltu,nb9,JwL.f!, UJUfUJ, p 'Jwwwin·q UNLU,Uf,biT.4frw1f, u4141pLw4,w1L 4ii1i-

9bL1r1pw9frwL L. Lpw t}wi/_ww, 4wpn1t hftp -':wzl{_ht 4znwJfrL 4nL-

9hLmpw9frwL wn.ut'itdf,L LJnLzhh[1nLJ: 

Un.wL•d.f,rL ft:i{n"LiLbl'fr Jr.zn.wif,·L f(nft9b:'fim{'W8/rw1f, lllW{'tphpnL­

/JJnLhf! 4mw JwuL,f,4Lbpf, J;wpwtpbpw4wL •UfW['nLftw4n</JJnLLf! . -':b­

u,w·4nmi/_btfap unLUUfbL4frw1f, -':wJwU[WmwufuwL !ppw49frwJnLJ: 

1.wzqb[nq JNL['UljllUhl.J;,L{' !f,pwq9frwifr 4zn.w1frL UfWpnLLw4nLPJni:h[!,, 

umw9i/_w,} 1r1qJuitLhf'nl{_ 4wl'blfr t qw,4Jbl pwzfuJwL f,Lmbq.l'wl IL 

'ffr!f,hpbL9f,wl qnpw•q.t}bpf! (tt. 26'l-2'l1 ): 

"lpUfhlIIIWJipli ,Jib'f/'nffn,£ Lu•mbioJwL wLwlft'l 4wmwl"ht,n'L J;wJwp . 

4J,pw 111/.n'l UJ.U{'jl[! (L4,. 84) 4w,4.Jq wt} ! lPu, pwftn9 'flwLw·dL. w·Ln­
flJ,9 (1), 25 d1-u.Atn9 Uf./riU[hm,J,q (2), n•pL pp qbpf,L JwunLJ ,r,1.Lf, 

t}np,w4 (3), fuwroLJ,Jj,9 .L. pnL!pbpw1frL up,q_ut4f,9, npL Pl' -':bp,Pf,L 

Jf,w9,q_w,} ! 0'7w'-':wft UfnJ'Ufph: (f/J,•Ufbwf, Lh[",lJ',L.j, ,}wJ,f'l! b[114wl'wa­

q_w,} t IL ,f,wqq_wt},: 'iipw 4n1tpbpp9 put9,j_w,} t 4 wft9.p, run'l 

utL,9pb[ifr WJ,,PU[f,ufr 7wuwtf.nf'nLfJJnrJhf! W'UfW'-':n,f_n<J ! LiJnLzltbpf! m.-

4w,} ,Ju•,r,p,n·LPJn'Lhp,9 qbp9Lb'lnL -<:Lwpw,f_rrpn,Lf}Jmftl!: 

Orpw>-<:wf, Uf;nJ.U[.f, 01q.Lni:.fJ1•wJ'P (t}npw,4 3-f, ,f,w,4 '1--Pl'.PnLJ) 

pmflirw1f,'i, up,{w'tnLJ u111b'l.>ntJ l,j, 

'hnurwsm J, Ur,fw~l! .r;,l,.,.,m J 1,r;, 
o,, .. r....,'i, -,nJ"lfrs, +-~bLn,[ ,,,,..,,, O'fW-

1;.,.'i, "l"J"ll! _;.,r;,n'i. fun1tn-L-'t/r Jnrw­

~I! ('i,'t-rm.J yn•19 1.P 111r,fwJ ), IU"fW 

[' "'s"tn-L Jnr,.,'tf!, "•z.,fwJ funr"•Pin•'h­

'i,brfrs ,f/,r9nLJ l,'i, 'i,,/n,z: 
U.zfuw,n..,'l,~1, u'tubl"'S wn.lMt_ u,,.n,11-

ufi r..w,f;..u .. rnLJn,{ r..wz,{nLJ /,'i, urwr~ 

pb,, zwn.•,ffi'l.'l,l,rn,{ Juiu'i,f,'t'i,brfr 'i,eu­
urb9.f-'i, J,.,J,.,'i,,.,'tl! ,f,nr!.,r~-L"'l 

umu"lb'i,'1:fi•Jn1.J1 ff/..,,,,r.,uurn1.J b'i, 
1°/ 0-wins unuu'll,'i,'1:J,w r.h111J..1wL at..n,{, 
lfznnLJ bil 10 ll ,f,nz/rw9,{;,,J "i.1n1.fl, 

:, 

.. 
: .. · .. ~.-· 

UI~: 
t,4. U . 11/f,U(hrw1fr1 J,l,f/1111,rrr/. 

Lo'i,n,.J b'i, 'llwt/r Jht_, w,flilw9'i,n.J fin- 'l:u111/,gJwL wL,w1J,q 4wrnwplt
1

n 

/"",} t."<r ..,,'i,,1,a'i,' Jf,'i,i.£. lw,{IML[! 
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t;w,tf:Ul,UUJl{',fj, Jib{[ Lfunp,j,, LUJl,f_ fu,wnfmwl b'u b_ "'{,Pll(hU1[! q_q.11,1Jz,nL­

P1wJp /j,ulql[:J.n:LJ ,ll,/1',LU"-'fbu,q_j,wir ,Jbp_' t;w'l:~W•tr funp·mJJ-1wJ1p,t U.,nw­

p_fiu u1Jn cz u,bi[ftf, '\,UJ,J w [' dtw J U/\U w.q,w Jif, P. n.9 [! l. w:if, n uJ 1bu 4_,w J,rt14 JWI­

L,w1_w if,,j, oq,un,,p,,wlJip, Jr,uJt ' ~b.ut,b.JUl'J_Uhpf, t;,wlll,wp' rfw1J,w9nLJ9f,1 

(fJ,f, ·"{ b U1 f, "I wpn•LU"1J ftin v[JJnl!U l! LB'" nLJ bu u ut.Ju.ol'n'P ltii,nt/.w:} 

t;w)jur&UJ'll(Ulqb JJ•wuf,/ff, Jbp_, "IP"l'bU7[! mzn'lnul bu Jf, .pw,uf, tfl 
/Jnpwtr p_pnt/_ L. l91llll'LJ ;'iJnLJU /J,wuf,qf, Jb2_1 lwju'AUJll(UJqb /Jwupq[! 

mbttwtf.n'J1nl!J bu y,wJf,,u PUl'l'Ufr,.pJ, t/_pw L. q:n[np2f,w9unuf Jf,u1b. 

fipw IJ/Wf111LU wqnL/JJW'U 1_np1UJIUWLf!, npf,.9 ,; b,mn 11-unLJ bu z.n [''IJJS'll/1'[ 

,Ufu)t;wpwuf, Jbp_ L. J_npw9unLJ Jf,u~L. ¾UJJl11!U ft 1znf, t;wuubll!' CJ.lwuf, 

.•UllLUU(buq_f,wu unpf,9 fuwtiUnLJ bu L. Ull(Ulubint/_ t;wzt/_t/_w,} rfwJw­

'bwq[!, t/_bp9unLJ bu t;bmb.JUJL uJnl!z[! L. UlJ'l-"lbu 2wpnLUUJq1 

11.nwYidf,u uJn,LznLJ npn•znd Jiu if,npdwpq,{nq Ujll'L/J,f, funuw­

'i/_nL/J Jn.l!U !!' 1.n pw9unq "I wt; wpwu nLJ 10,5° -f, U1 wq, i_npw9ub,intf. w fb 

Jfr'iiil,b. ftUJJllLU .f!UlZf!' u.,JU'Utb'u, opf,uwq, bfJb t/_bp9t/_w,r t t;bmw­

q_nmt/_b•iJ,.p it,n,znL ,p q,znwU';[! b_ np•n1z,[b1. t b% fu111uwt/_nLPJll'LU, Ul'IJ/,UI 

p (lOO-b) Hwq_Jf, i_np UJnL/J,f, pw9wpdw•q .pwzf!, f,uq uni:u"lbu-
100 · 

q_J,wJf, qnu9,bump:w9J,wu itl'fruf,' p ( ~~~-;;b) C°lo, lsfils Jhq Lfunr/i 

Jb,,_ 1_,nLut{_wu t p q.,pwJ uJnLzt 

'1-pw,f.t fas t;,b m n ,; wz,{nd b 1, w nwf.t.!J,u :f,pw q,9 f, w•ub pf, m n q nu w -

Jt,,&- ll(111pn•Lf.twqnL/JJl11Lf.t,[!I (fJJ,,u,.p t 1,qwwf, nt.ub'i,wl, np it,[1',b Ul1LU­

"1;1,1,,q_J,w1f, 1,Jn,zl! t/.hNJi/._Wtr t z, ,JwJw,uwftw•Jf,p_n9nLJ, 11['[! t;w-

.JfwU[WU1W•u·fuw1tniJ t r, zw'nwifj,'lnt/. Jwuf.tJ,qlubpJ, ll'Pt/. f.t•umb9Jw-

1,l! Ult/_JUJL funpnL/JJwf.t t/_pw, ,UlllJ/Ul 1,,JnLzj, Jb2_ q•[!Uq,f.t1bu ft ' zwnw­

t/J,'l\/1t/. L. '1-l'w'f.tf,9 if,n.pp Jwuluf,,qf.tbp[!, J .f,1t,zlfbn r,-f,9 wif}h_f, JJ,,t­

zwnwtf.J,11. nLf.tb9nqub,p[! lr,i_f,J,·bf.t w,tbiJ, Jb,} Junp,ni:/Jiwf.t ,&rw· I,_ b[!­

Jin~z.J, Jbp_ f:blf.t ·[!-U!ff&.j,, bpb, opf,'&wq, 1,f_b'['9~wq :'il,JnLz:1,bpf, ,rwt/_w,ll! 

t;w,f_wuwp t 2;5 tft L. t/_bp·9t/_wJ b,'il w1u"IJ,uf, rfw•JwqwuwJJ,p_n9ub­

pnLJ, n pn·u.p ,;w,J Wll(UJU1 wu,juw'ilm.J bu 5,0, 10, 5 L. 1 µ, 2 UJlnUJ,{f,,z 

n,1:.u,b9,n'l JwubJ,'q'ilb,pft l'l'P1- uumb9J•UJU[!, J,,uft Z."I' J ,'ilw9np•'ffa Jb­
hm,P,JnLU,[! 'i1Jn,1.,z'il:bpn1LJ t;w·Jw•ll(UJU1UJ1u,ju1w,uw1p.•wp t;,w,,f_w,uw•p t Pso, 

P,o, P5 b. P1-f,, Ul'IJ/LU t;wzt/_w,r zwnwtf_f,,'l&bpf,9 wt/_.biJ, if,n.[!p Jwu-

1'.J,ftubpf, mnlfn:uw1ftu IJ/Ul{''llV'ilwqn"L[J,JnLU[! t;wzt/_nvJ b'il t;b;u,,b.JUJL ,;UJ_ 

p~ipbp•nL/J Jnv'il'ilbp PB• 
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.l) .l) 
4P10• 100 

L°lo, 
C 

5p,-f,9 .l) 
4P5 .100 

M°!o, -
C 

.l) .l) 
4P1.l00 

N¾• 
C 

{!u'fnLubln,f_ if,nznL wJpnqp_ qznw1[,'il '.pwu•wq[!=100%-J,, UU1UJ­

un:LJ bu UJ\n:UJ''ilidf,u .:filf'UJ¥9ftwu,bpnd UflJJ['ll'l!'iJUJqw,r Jwul,f,qwbpj,, 

u, n'qn u w J,p'il "I wpn L'il wqn L/J J'NL'il [! • 

> 50p, = 100 - K 
50- lOp.=K-L · 

10-5p,=L-M 

5-lp,=M-N 

<lp.=N 

'LUSb8lfU.'L tin Pbrti oq.'Lnfl~SU.lffl lflJ.U'Ltili'LbPti 
tU.0-U.ll.M.C iu.tll_blOfl b'l,U.'LU.li 

bumb9Jwu qnp'il Ul['U1UJ,;WJU111LJ t Q=tF(Z) opf,'ilw1_wif,nL/JJnL-

,'i1[!, npmb,z Q-1fi Z rfw,Jw·'ilw'qnLJ un·wll(bUq_j,wJ,f,9 w'il·p_wwt/_,w,r 

uum.,(wtr,[!f, .pw'ilwq'il t ~UJJ 'ilpw,u t;wJibJwu,,wqw'il Jb,rn·Lf!J•ll'L'il[!' 

t;wzt[tf_w,} if,npd/_, uftq_,pf,91 :hf,q.nLpn,f_uqnL qzbn.pn,f_ wzfuwmbif,u Q-f,u 

': w :J UJ Uf UJ u, wuJu wfl n i:J t 1_trw qJ, u, b'l w2w,pdj, Jbtrn L/J'Jn,L'il [!, r/,f,,qub­

{'/r uh11[,Jb'i,111nJb111pm{ wz/uw- I" , 

urblf,u' r.wz,Jw1/_,'i, h LWJi, fvn'ln- , , 

,Jwt,_'i,bpnuf ~lsqnLqf, Jh'i,f,uq'i,br/r 

,nwppbpnL{i JnL'i,f!' ( h-H)-[!, 
t11mh9Ju,i, qnphrl! m.'i,b'i,nLJ 

b'i,. 'i,ftwr 85-nLJ inp,fw~ ,n/su.J!l!• Q,r-r-:r--:;,;------~- ..... 
npinh'l 1-l! Jniln 11J,u"lhru, 2-f!' 

pf,'ffiu"lbpu, f,uq 3.1!' ~nlfi'l/iu- o----= .. ~---~~----z_­
"[bpu . umu"lls'i,qf,w'i,bpf, 'i,u,nl,S­
Jw'i, qnpbp'i, J,'i,, 04. 8,5, uu,111,bgJwfi 4npbp, 
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l.,Ul'Ju [!'Lfi wpft hfi".p ,I n·fi n W' u "I b pu u N'LUUf ll'fi,q,f,w JP fiuur b9 J wfi 

oj,f,fiw1..wtfrnLf/JnLfi[!t U1u 'Fb'Uf.[!nul fiuurb9Jur1, wpwq.ntP-,Jnifif! fttf:· 

1.rf, ,;UIUU1Ul'InnLfi' dQ =canst. I,_ 1.·u;,..,,J, 'i.tnL[ilf, ./J"'..,,.,,¥1! nulfi'l t:,.,,,lb-
dz 

Jwmwftwfi Juf,fij, dwJwfid,q.j,fi, />fi ,i:Ufbu urbu'untJ bfi.p (fift. 85, 1), 

Jnfim1-f,1uUfbpu untu,Ufb'firqf,wJJr fium,b9Jw,1, ft.np·fi n'L'fP'l q.J-,j, mbup 

noclrijr 1.t wfi9,fin1:J I; ft•nnp·'ff,,fiwlrlfibl'f: uJr.wfiwftbmf,9, . A ftibmnui 

fi~mb9nLJf! ,f/J['!.wfi,n1:J t, npj,9 -:.bmn fiuur,[wJ-.pf, .pw•fiUJftf! ,J.finuf 

f UJ fi,,f, n ,fr nlu' 

AZ1 = 001 = 011 

Qi-{! ~wJw,Uf.LU,U1LUu,fuwfinLJ f ftwfuJ,LU~ ,lwuftj,,ft.fibpf, Lf'fa,,[ •fiiumbiJ­

. JLUfi,f!t 
fJ,fr'fpuUfbpu uf,umbJfibpJ, t;w,Jwp umw9i/_LUd- ftnf'LU'q.pd-f! ftnL·fib­

L LU b pftn L nL'LP'l l.t J b ft ,; n pf,:q nfi UJ'ft1LUfi ,; UJ u, ,[_w,} (fi'ft• 8,5 ,.2 )1 
'f.np,lfiLUf[LUfinL,J ,Jh'fi.p Jf,iz.m l;l q.npJ- bfi.p nu&hfinLJ Uf.NLP''l-P,U• 

rJfb p·u u n.LU'Uf b fitq_j,U11H,['f, ,;,bu,, n,["m•b 'L fi1uurn 'l. J LU ulfi ft ft ,1, b 1'1, n.tfi.b 'i, 

1nw,f"tpb·p mpwiJw•q.J-bp u. rpd,f;_LUp I; npnzhL wnw'biJ.f,.fi !j,pLUftw/1w,fibp/1 

( J,jt,l.tfinLJfi zLUnLU,/_/r'l.nif. JLU ufif,q,fihpf,) .pwfiwftf!t UJ'l- Uf LUU11Sw•nn,[ 

l;l Uf N'.L/r'11<fau "I bp u u n LUUf b &.qj, wfibpf, 1, u u, b 9J w 11, ft •n l'"'''l-,yb (T[! n L'l.'l w. 

q.J,~,. 1.H' "'IL Uf.LUfTUllpnl.J,1, . Jnmbwnq Jnfinmnifi ftnpwiq.J-bp b1, (1',ft. 

'86 ftLUJ 85,3), U.fiwcfr'l.fr b1i-pwp·ftb1ni/. Uf.NLP'l-P·U•Ufbpu un<U1Ufbfi,qf,w­

JP fiuurb91JLUfi ftn,['f!, ft 1LUpblfr I; t;wzif.b'I. <fi.umn'l. Jwufif,1ft11,bl'fr zwnw­

"-w u.__wJpnu unLUUfbfiqf,LUJnL,J npnzwftf, 'fPUUfbpunL/JJUlfi UJUurf,­

SLUfi n,1Jfib9nq !f,,['wft9J,w'i.!bp'[!t l/wnn,t9b1n,/_ Q=iF(Z) ftnpLU'q.j,d-[! (fi~. 

86 ), fipLU 9wfiftw9LUt} A ftbmf,fi urwfinLJ bfi znzLUtfrn'l. (!;1. 91-n,J 

o.,._4...:.c-=-----J:::.-:.-::.--;;-:._=:._­
Q,, 

!JNL/9 urr,f_w,} a/,_n,f_) /,_ Ull'I- zn­

zw,f,n,zf, "' ftnrfis ftinrtf.blm ylune 

"if"I"'',nnLJ b'i, wpu9f,uibrf, 
wnw'i.s.e/i tf.ru,1 0 A1 f.111111,f_wt)e 

wpu9f,u'l.bpf, ,.,._..,'i,9,1!/r t/.r"' 1/Lfr­

'i.f, Z1 d-w.ru,r;,w~wJf,p_n9e, Un 
,J-,.,J..,'i,wftnLJ H utf P"'rarmfil1nL1, 

(ftzbn.J!f, filwflf, f.wmu,l1f,9 f.1112_,f_wJ) 

~ 
o, 
0. .. 

'It, 

o A, t.. 1 
1.. 

l,~. 88. ITJn1/r11fr.uu1bpu un,u"IM''l""''" nt'i.b!J"'I. unLUUfb'i,,,_f,wrf, u 1m.'i,f,9 
furu,lraJw.L ~np, . Lrfit/_ ,,'i,uurf, f,'i,t-"f f/>ru,ft9frw• 

n ,,,,,1b,.,,q_fa UNLU'Ufbfiqj,wJf,,9 Jf, nl'nz !f,['wq9.f,w ll'/ri/. fi1umj,, Jwu-

1,f,ftfibpf, fiuurb9Jwfi wpwq.nLpJnLfi[! "{bur.p I; t;w,[wuwp Lfrfif, 
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!
1 = ~] -/r, f,uft 'i,uurn,z Jwu'i.f,fi,br/r 2.umw,f_/r,ze' T1=K-V~ uu,f.Jw­

LUJ/rfi wp·tfb,.pp9 nz. ,f,n,ppt lfJrwdLUJLUfiLU~, Z1 dwJLUfrLU¥nL,J npn­

UJ'ftf, zLUnw,fj,.,,_ n•Lfib9n'l. JLU1ufif,1q1fi,bpf, (r;::;;,r1 ) t;bur J'J,LUuf,1, ftizbn.pf, 

LU11f, i/.l•w fiuurnd b•fi 1,LU',f.t LUi/_blfr ,f,n.p{' JLUuu/tftUI" (r<r1 ), npmfi.p 

1,~,u, b9J w'i,, u1ft1qp nLJ q.,nL.~nlJ,J 1/;f,fi u n LU Uf b,fi •q_f,w J'P 1ftzb:n.pf, fhu u f, 

,;"'fU1'wft,f,'i.r Jnln ,ibpu,ntJt 

;i u,,,_ LU,/!b1fr Jwfip !j,pLUftsJruiJ/r fi,umb19Jw'iJ Ul("LU'fnLPJnLfi,[! A 

It burn LJ [!1, 11n vfibfi.p ,,; LU u urwu, nLfi "- .t;Jw·,f_ LU u LU[' dO f,, ll 111b,J,1,' z. 
dZ 

,[ w JI' ¥'.fwfinLJ J LUfi,p ,!j,p Ul'¥9P LU'JP9 1, u u, w,} .pwfi wft [!, u ¥ u LUd- ,f,n pJ.f, 

.uft'l.pf,9, t;LU,/_wuLUp ftL/rfif,'q 1 = dQ . Z1=AB, 
dZ 

z, cf.LUJ/,IJJ,•UJ~nLJ fiuu,w,} UNlUIU[hfi1q_pU1Jp (!1,IJ',;LUUn,Lf' IJLUfiwftf'' 

Q = 01 + ql = AA l I,_ 01 = AA1 - AB= BA1 = 001, 
"'J'Uf,,fi,1fi' t;w,,f'<_LUuwf" I; LUJfi t;LUur,/_LUt}jr,1,, np[! A ·ft1bu,j,1fi urwpwJ- zn, 

zwtfrn'lJ! ft ,urpn1LJ •/; ,o,p,,,.f,1,wu,fibpf, LUT1LUU9pf, ,[pwt ,SLU,fiblnif. ftnfT.~ 

9UJ''ii.ftLU9wJ. ft1burbpf,,fi (4-5) znzLU-f,n"lubl', ,J b,fi~ flu urb9J LU·'iJ ftn-

l'l! 'PLU'dLUfinLJ ltft\p Jf, ,P'LUifif, JLUubp.f,1 ,0pf,11'wft, A1, E1, D,-e,Z1, 22, Za 
diwJiLU,fi,w¥·1,b,p.fi bfi, ,np1n'b9 ,t;w,,J,LU"'f.LUlurLUu,JuwfinLJ b)1, U1, 0 2, U3 

LUp,LU1q.ntPJn-Lft.fibp[! 11.t Tt, T2, T3 ULU-\.JLU·frw1f,fi zLUnLU,[/,•qi,bl'l!' SilJLUl 

unLU"{b11',q_faw1J, wJ'ib•fiLUJb,} JLUu,fif,,qfi,bpj, zw1nw,fj,7:Hpf! (rm) 'ff!111-

Lnd bfi ftnnp'7-f,fiwm.fi ,b,p.j, u•ft•qJp,fiLUJrbu,f,fi ,inLUfilttnif. zn·zLU1,f,nq,, 

[],1'1- ,dwJILUfiwq znzLU1,f,n1qf,' ftnpf,,9 ftmpJLU1, ftburf, U[.pn1bft9f,wfi 

Ul'pu9f,ufibp·f, w•nwfi9,.pf,fi . ft'urLU Zmin•f!, LUJuf,fi:p,fi' LU1JbfiwftnUfpU1 

1f>l'"'¥'9P"'Jj, •fiuurb9Jwfi ,dwJLUfiw·ftf!t 

U.iumb'lfr9 ,q.mfinLJ bfi·' 

H 
Umax = -- I&. Tmax=K{Umax: 

Zm,n 
1. ~ u, n r,Jl1w J,p 1¥ w p·b LJi I; WU[ w9.n LS bl, np·, ,;LU ,I LU'Uf LU u, LU uJuw-

1.ir,,pu, r, 02=CE1-C1E1=CC1 0 10 2 , Q3=02Q3 1,_ Q,=030-. 
( LU J·U 11:,w u, ,/_ LU,)f! ftl,;w J LUU[ UJ u, UJ u,fu,wfi.f, LUJ,bfi w,,f,n,.p.p J_LUl,f, u b pn ,[ 

,I w u uf,.ftH p,f, 1,,u m bg,J wfi !!' T 3-f, 9 JJ,ifi~u. l'l_['n )t 

Op·'ff,fi,LUurf, ifff,w 004=Q «> -[! u•nLuUfbfiq_j,LUJf, H ,pwp,d.,f'ni,flj,LUJ, 

.UJUJ'fi ,pninp ~LUi/uJLUl JLUufif,ft,&.bpf,9 ft!zbn,pf, pwuf,11' fiuurLUJ- 1 fiJnLf/Jr 
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.pwL-wqL- 1{1 ·U.11wJ1iJ.j,1L- ':/,,{'w'/j'9f,urL-hl'f, u,nf[nuWJ,f,,L- 'Uf"''{,n,L&wqnL­

.PJnt&[! {w-z,f_nul hL- .t;,b,u,/UJW~ {wpw,php•t1LfJ-JnLM,hpf,9, 

P1= 001 .100=-~ .100: P2= 0102 . 100= Q2 .100: 
004 · Q 00 004 Q00 

P3 =00a. 100= QJ . 100: P4 =930 4 .100= Q4 • 100:/ 
004 · Q00 004 Qco I 

P1 + P2 + P3 + P4 = 100% : 
lJ mw9.if_ wt} in ,/_Jw1L-hl'I! in hrz.w''l-('n<LJ' hL- ,.t; h UIUJW~ wrz.Jntu wqnul ,, 

IJ.qJntUW~ 28 

U'u,u't,f,t'i.brf, rn+rn+, 3,pu, tr,~ UI J f, '/; W IUU •i'l f, p 
Jl,,)nLfJJnL'i,(! fJ[,!.= 

2 
"f•pnL'bw- utUtpf'ls['nL- f(r) =-

Jj,tpn'i.'i.bpn,j +_n,p., P% fl Jn Lj, e. 'tJ.r tJ.r 

rm+r1 01 
P1=- · 100 rmax-r1 2 Qc:o fm-r1 P1/ tJ.rm,1 

r1-r2 - - - -
r2-r3 - - - -
r3-0 _!a-tQ_ 0, f3-0 P4/tJ.r3•0 Pa=-· 1001 

2 Qoo I 

'J,f,uU[hp,ui/_wh uf,umhJf, lil''P,{_ p·L-nL/JwqpJwL- •.t;w,Jwp wUi{pw­

dli:fii, ,r:f,JwL-wl ltjl_ Jf,wJL- JwuL-f,q,L-bpf, ,l.w,jtubpf!, "'Jtk mwpip•hp, 

t_w,f,uhrfr ,J,,,u'bf,fi,brf, r.wrwpb­

rw~w'II "fUl['ffL'i,Ul/[nLfJJnL'i,f!. uul.Jwt 
llffLU"f b'i,qf, WJnL,I I '1-r UI r,.,,,,-,,,r 

,.,,,,_,nLU111f[ 28-f, 111,J1w1'llbrf,9 f[wq-· 
p 

,1,,.,1 b'i, - / f.rw,-. f[wfv,l,u'i, CfrUI• 
llr 

lf,f,f[p f[111J, f,'bl_"fbu u,'i,,j_u,'i,nL,I b'i,, , 

pwz):mI,w& 4nriU1,q.p~p ('i,,~. 87 )1 

1,4. 8'l. Pu,•'lfu,,lu,f, Jinpwlff,<h f:,,.,2.fvJu,'i, ffnrw'l-f,J-p f[wq,lblnL 
r,..,,1,ur wpu!Jf,u'llbrf, wn111'i19 ,ef,, 

,f_pw· mbrz.wrppnLJ bL- JnLpw.pwfi,un·Lp ,!f,pwq'!}f,wJf, T,1n. wp•dh/}{!,, 
. . . p 

f,uq Of''l-P'L-wmL-bp.f, wnwL-9j1f, ,£pw' - wpdb[l[!I U.qL-bpk {, np qn-
1::,.r 
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pf, LUnw,/_b1LU1q.nLJL-[! {JLU.puf,JnLU[!) {LUUWU[LUU1LUu/uLUfinLJ { Jwu­

\ 'bf,qL-hpf, LUJbL-w{LU,[LUL-LUqLUL- Jf,2f,,fi zLUnLU,/_rz.f,L-1 

\ 

U.zJuwmw&f 1. 

<1>nP9.'i,U.liU.'i, lfU.U 

llw19J1nnlJi lfWJIJ!.nGwmJi ~JIWJJ!G 
qJiw1Ji dwuGJilfGh:pJi . dh:bmJi>JWG 
:bJiq.mJlntlulfm ,l1Jilt11nlf2h:n1!ntl 

UnlUUfh:G­
n11n2mllJ! 

4LU,/_wtp,hlL 'u umnLq.hl :hf,•q.nLpniuqnt Jf,!q['nqzl:N1,[lf! (L-,4. 8'1 )1 

""LU·m,pLUumbl 4 wwof,n,LU f, 4,LU f"pnfiLU,Ul'P O ,5% -wlm9 2,(TLU Jpfi UnLU­

Uf'hL-1qf,w1 Pzmf,,qL-bpf,9 wqLUmtfh'LnL ,'i_w.1!LUp UfLUU1f1LUUU1,/_LUb unLu-

11/ bL-,qf,w,L- h nw9L-hl ,k L-·npf,9 ULU nb9L-b1 J'.f,L-,l.ik u bfi J"'1"'Jpfi 2b p­

.ULUumf,G.wL-[!t f ,2 259-261-ntJ L-qLUpwq.p,/_wJ &Lin,{_ .t;hwuhl 'iiumh9-

JLUfi wp'W'q.n·t/J.JLU·L-1!1 

c/Jn{"J.f,19 umw9,[wb m,/_JLULL-bpf, .t;J,,Jwfi ,f_pLU' 

1} I.Jwnn,9bl L-umb9JwL- qnl'f!' Q =iF(Z), 
2) 'uumb9JLU·L- qnpj,9 ,.t;LU•zifbl JLUuL-f,qL-bpf, L-umb9JLUL- wpLU- · 

,q.nLfJ-JnLL-[! (UmI!if.rq), JLUuL-f,qL-bpf, 2LUnw,f_f,rz.l!' r.,n. ( uf,iftv,n'ii­

L-h pn ,/_) k JffL['W.[lWL-J_J,n Lf' !f,'[1 LU qsf, LUJp U/ W, {'n t'ii LU·qn L/J:JnLL-'[!' P-1', 

3) l.wz,f_1h1 .JntpLU.pwL-un~l' ,!f,,pwq9f,wJf, 1":wJwp F<rl = ...!:_ -e 

U.zJuwmw&f 2. 

M 

liwtlJi UntUUfh:GqJiw1Ji Gumh:gllwG wGw1Jiq1! 
UfJ!Ufh:mw1JiG h:qwGwlfntl 

(fJWUl['LUll'Ul'n,LJ hL- qLU,{_f, (,qLUJ ,rz.bqLU,{LUpf, qnrz.1Jj,9 mpqwh ,f1n­

;2n,) •Jhq [PUil' 1 %-wfin9 ULUJ/t"fi unLuU[bfiqf,w·1 01q.mqbln,/_ unw­

,U[;blL-q1f,1wlL-bpf, ,LUlfi,LUlf,,qf, Uf•p,UfblmwlJj,:L- Jl/i/f/<nri,f,s (,{2 265-267 ), {LUz­

.4_ n LU ,b'i, w1nwL-,.l.f,L- ..!/,["w WI fi LUL-b°pf, mn qn u LU JpU "I LU p,n,,.flLU ft,n LP Jl1t1LL-(!I 

llmw9,/_LUJ m~wlHpf,9 ftw,n,nt9ntJ bL- ULUufij,cqL-bpf, •L-umb9-

.J wt lU if'- wz:/u ,r LU t ,4 np hp l! 1 
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U.zJuw:m.m&f 3. \,umhgdwG h llnwqmuwgfnu!Jt mumdfiwu)t-
flntdf! llwigfmulfl 1lw11pn(hum)t umuiqhfiq)t 

_ !ntd 

fl/ U.llnpwu,nnLJ M, 4wto,f nLJ_f, qwp•pnfiw ,nf qwJ ,, p•wt 

i/inzn< 0,5 · %-ui:'i,n,9 unLu,U[ihfi'l[Jf•w ypnvJ. I, ,qwmw,pn<J WJilf 11 

U[hfiq_fwJf, fiu.,nb9Jw'i, wfi·wlfrtq_[! :bf,q,n'tl'n,f_U'qn< •J/r'qpn½_hro.pn,f_ (/;f 
259-261 -.nuJ 9n<J9 ,u,,p,[w<t h1rzw•'i,w;q.n,f_)1 F/-pw,'i,'f,9 t;b1mn nLu­

U[hfl•q_f wi,f'i, w,f_biw9'iinLJ h'i, wunulf,fi.f,nulf IN_npfr'ffr 0,5%- 'i,,,:9 

. in-ufnLJif/, UJJ'i, t;w,z,f_n,f_, np 'i,,pw 4n,'i,9b'i,t,n•pw9fw'i, un,LuUfH,zJ,iu1n~J 

1fW1tfiw 0,005·% I, finpf9 qwmwpnd b'i, unLllfU[M1,q_f,w1f, 'i,,u,n,b9-

Jw'i,_ wfiw1fq_1 Umw9•,(_w<t ,ni{)wlfibpf9 t;w2,f_nul I, q,w,1tn<9nLJ b'i,, 

'i,u,n h9J w'i, NL :pwzfa,J LU'i, ftnphp[! t, •Uf LUpqm,J J LUufif qfihpf, ffpu­

Uf b pun 1.flJ'LUl'i, LU u,,nfr(G.LU'i, f, qpw.t 'f "''P n,fun<flJ,n<fi[! wan L,1 f,'irJ,nof/1 

.Pl npj,'ffr 4 n ""'l-"LL'" 'l (!f,J.1n,4 n ul w9·fi.n,ri_) wq_ rpb9n <fl J'"<fi/rw1 

U n<UU/ bl,'1./uu Jf, 'ffau,"lb,pu n,fl I"'!, u,1nn.f,&.·ur!,f, ,f,m,f, n'/u n<fl J""!,!,hpf,!, ~Js<ntl,hlnL 

-~b<n Jf,wufr!, wprlh 'fft"'hl !,u,,/, !,uu,n,'l ,Jl,,lf, t}u,v/_u,[f, 1,f,,n,f,nifun•,f111nl,,!,hpf!t ll<np•n•<4-

"'"'f1WS,{wt} rlh'fbpn·,J •t,4,.,<n:{:n,J I; J,u,<nh91Ju,1!, J-w,,[ur,1/t Jht}ur9nd, ,f,u4 uJ1pn,4-

,,.""1""''!,1!t,pj, jl'W1Jf!W1 j,J,w,!, -'Fl,Uf-l!,.,J' ,,f,.111''1""' 9moJ, 

U.zlummw&.f 4. UmuiqhfiqJtw!Jt mumu6wu)tpmp1m.6f! '1.flq­
lihp)t µWfltlJt oq6n1p1wdJ! 

.- -<J.np.tfiwqw'i, wl,}uLULNLUfi.pfihpf, rrbftw,f_LUp/r t;w'i,JJ,wpwpw.t "7n-

zn<9 UfLULN{'IJJULNnL,1 b,'i, 2 qLUJ 30/o-LUfin9 UllLilU[hfi,q_/rw 2'[1'nLJ .I, fr 
262-264-nLJ 9n<J9 <np,[w<t b,zLUfiLU4n1. qLUutLUpn<J 'i,uurb9JLUU 

wfiLU[f,q_1 

ll.,nw9,f_w,t w-p•ffJiru'i,,/!''i,bp.J, t;f,Jw•'i, ,fp•w qLU1tnL9.nul b'i, uniu-

. U[-b'i,,q_frwif, Jwufi.Jr,qfibp/r 'i,u,nh9,Jw'i, ,h, pwzJuJLU'i, qnpui1q.,J,b,p[!I 

~. l:dm1u)twlihp 

· hiotpi,~w&h,r qn·l'l_n,.J h'i, ,;,ffi ,'1-.JiuUfhpu ufu,nbiJ'irbpf!, npnfi-

9nd /rfli.Uf•hu ''fPUUfhpu !f,LU•q_[!, LUJJ,,,Ufbu I;.[ '1-/ruUfhpufn'i, Jf,y_wif.wJl'{!' 

, .t;b'[_n uq M, ( 1.-,;), !f!b"l ,npn~J, IIU'J1'f hp-l(_n L ,; b ,zn ,4~ b pfi fr-p•wp .J b [ 

qnpM.1wq,LUfinpb'i, w'iiini.tbl/r b'i,1 _ 

IJ./ru"{,bpu !f,LUq_ '>LUh'1f/ruw9n,'l t;b,zmq[! zw•,n i/in.pp qLUfJ'/ri'i,,bpf,-

,11,n,f_ pwzifui/.'LU.t t '1-/ruUfhpufn'i, :lftlLU,f_UJJpniJ1 'J./ruUfhpu,f_w<t qLU-
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P/rifihpf l_LU•fuhp[! ,nw,nw'i,,[n,J b'i, 1 ~.50µ uw·,;_Jw'i,frbpnd ( opf- _ 

LU4' qLUfJf J,bt, "Pl! t;w,'i,'1-j,uwfiniJ I; ,nfr,U[ff[ ,pfiwq,w'i, J;JntLu/rw, 

n'l} qwfifL'i,hp.f, Jh.tnLfJ-ini'i,l! 5-,6µ ,t)1 
t J n LL u/r u,'i,b p'i, [!U u, j,p b'i,09 ''1-/ru Uf hp-un,fl JLUb LUU ut f,-G.LU•fif, "{ LUUJ •-

4 'irnLJ h'i, ,qn"{/r/JI lfPUUfbpu u/rumhJ'i,b['f zwp.[!/rfi, UJJ']- UfLU/Jlb.LU-­

nn ,J;1 'i,pwfi9 JLUufijttqfibp[! qLUph'l./r .J; u,bu,fibt un,f_npwqwfi J/rf[,pnu-

4 n-.Jr. n ,[1 
\ tJnLLufrLU_ 'i, 4•LU•q_Jnrr bpqnL t;h,znLqHp[! U(h,n.p J; 1/uf,uut ffbfl,'"l"il 

,nw,ftiphp,f_J,'i, /rpb'i,9 Jf,y_Jnlbqn'-4f_wJ/rfl nidhpn,[_t :b111q_bp/r9 Jbq[! LUfi-­

Uf JU JJ 111'ii Uf b,u,.p I; lft'i, f, ,"{ NLJUi I'',; brz1nL4, f,u ft J J" LU e' "l. Uf nLJLU [' ·4 UJ,: 

/uJ,uur 'P"-(N" UfllLJWpnLfJJnLh niH9n,z t;b'lnLqt <J.np.tfrLUqw'iiniJ .Jb/t· 

J w u u, ,lip. ,qnp.t h,'i,.p nL'i, b•'i, nLJ f,[tLU J/rfi ,l;J n,t1u J, LU'i, I;{' f, ,; h,n, n LU m/r, 
'Jl'f"'Uf b,u nL&/r•t£bf"P LUl "I" LfUJ'[' '> h,z,n.JJ ~ ,'ir.rpb u f q.LULf--,., f'"'LP(!, ,f,·u fr 
np!Ufhu "l. "1"1JWP q1wJ fJ.trLJL Uf·"'fJlUlpnl!fl-pn..'i, ,r,1rfih9n•rz ::b,znuqfi:h·p' 

pM.1q_nll!, w·fi/rLJ,fi[!, 'i, wif.JJ:l!, J"Lfl:b ['[!, "l"'LfrJ hp w•1twy_LU9fin,z J nfin~­

J b pfi,b l' [! ,I, LU N.'i,' 
{!f.11'1-n Lfi,f_111 ,t ,I; ,Uf n LJLU [' ,,; b ,z,n Lq [!, w'i, 4 wju ,'i, pLU .p.j, J .f, LUqLU'i, 4 wq_­

J fs, 'ir.zwfiwq'hl (('2"'L['», fuf[ LU,{_bij, 'P"Pf' "l"LJWp·nLP,JnLb• nifibg,n'[ 

.t;h,rzn•L4,i? <t:JnLlu) urbpJ'.f,fin,f_, 4Lilz'il/j, LU,rofr.b•tn-1., /J-.b -':,b"l.n•iq''hbpf,9 n'-rrfr 

I; t;1uA.1'rp/rlP'wfi,ntJJ 'ffru>Ufhpu !f,',LU!'l_{! liL n' l''l! l'(p,UUfbpu/r,n~ J'l,y_w,[_u,;JPI!,. 

l;J llL[U f, LU'i, b l'l! ,,,_LU u LU 4 LU[' q.t/_n,J bl, 1nt,z/f.nip ,I, rnipl ! NL,Z ut /r "I b p f,r-

0p f,fi w q, ,bpb p./,'i,'t"ll! qwfl,/r'l'.'iibf',/r J.un,f_ JLUhpw9tf.LU.t I; U'/r Jhp_,. 

l;JnLLu/rLU'i, JNL,z/:y_nip ut/rUf/r I;, t;LUqwnLUftf!, b:f!'b• p_n1,p•'i, I; t;iu'i,'1-f,­

uLU'iinLJ 'f/ruUfbp-u !f,w,q_[!, fuq WU(lll.JLU[' ::b'l:n/Jq[!' ''fpulUfhl'ufrn'i, J .f­

t_w,f_LUJp[!, J;Jn,tuf w'i, p_ntp/ini,z mf,U[fi 1};1 

Pw9f, 1fpwfif9, l!'i,'1-ni'ii,f_w.t I; l;1JnilufrLUHp[! (!Uut lfPUUfbpu !f,w­

q_,.j, ,;LUpwp.bpwqLU'i, UfWpnifiLUqnLPJw'i, pLUdwfrb~' &nur tdmpi.p,w­
&.hrp, b pb 11/r u•Uf hp u !f,wq_f, Uf lll{'ll ,'i, wq n ifl J"L'i, (! f!U u, .tLU if.wlfr 2 % -
f,9 pwp.l"-l' i.tl;, t, Jup-m t ,tl'nttuJi1111,&.hrp, npurb,,z qnfi9hfiurpw9.f,w'i, 

2%-J,s LU,f_h'lfr };1 UJrpUfftuJ, pLU•dwfrnLJ(! LU'i,•t;pwdh•zur I;, [!LU''i,f "!' 
fi ,pwfi9 u,nLU9.Jw'i,, ,JLU'i,LU,f_UJ'i,']-, qwinifiw9Jw'i, Uf

0

LUJJ'w'i,'i,,hp'i, ,/r{'UJ-

1'/r-9 ,fu,/ruut ,nLUp:php,f_niJ b'i,1 
fJn,LufLUfihp/r q.np,t'i,,LUqlllf'i, 'iizw&w·q1n4/JnLfi[! (ILUq_Jwq_LU•fi l;t 

Pw,f_wf[LU'i, I; ,;f,zb,L, np Ufh!J.frJbpLU9Jw'i, zLUm Ufl'"9bufib11 [!fi,fJwfin,iJ 

bf, J,nfi11Jbp'iibp/r f['LUff,'i, J;Jniluf,wfibpniJ (uf,fi,flb~f,-4 qLUnii.niqJ,bpf,, 

"lnJl11fj,'i, ftL LUS bmLU u, /r, q_ w'i, LU'l_ LU fr "{'J_ LUU ,n J LU uu w 1, bp /r uut w9nLJ [' 

f;JnLLufrn'i, ufru,nhJf.thpniJ }t 

fl/rrl/rJbpHpf umw9Jw'i, LUj']- b,zwfiw•q[! n'-l'/rz J.1,,bp·f 'i,qw,n-

18-1370 



, '274 b. 1,, tlpmliwuJu,li ' t: 
JwJp nLfif, Jf, ·zwpj! ,l;wqw•1i wnw,[_,bln"/JJnLHbp Ii. UfWLnUJ. '>wiqw 

1J, np q,w/JfiwJfJbnubpf,, Jwpq.wpfr,fif,, l;Jn~1uf,nf, fibpqbpf,, f, .. 

.ubqmj,,9Jr11-Hpj,, o-S.w,,;,wq.npttnL/JJwfi, ,-S.wf,wUfW['.t:.fibpf, q.n,11-pnfi 9 _ 

Jwf,, 11-brzw'qnpttwqw,f, ,Ji. urJl wp,'1-,Jn,.J,wpbpnLJJJnLfif,bpj, .t;f,J,p~ LJ 

J!fiqwtt bf, J;JnL£ff-W9Jwf, Ufl'nsbufibp[!t tJnL[uf,wfibp[! JU qfoi,w­

nn,LJJJnLfi nLfi,bf, fiw1b. .t;wf,lj!W'>wpuww9Jwf, mltifu!,f,q•wJnLJ1 Mnznp 

I; l;Jn'iuf,w,Hpf, 11-bp[! ,pf,n[nq.J,wqwf, Ufpn9bufi1bpnLJ, .t;wmqdiU(b" 

ufi&11-wnni./J:1w1fi ,Ji. fiJnLJJw4mfuwfiwf[nL/JJwf, UfpnsbufibpnLJt ,Pfiw­

lfw!, l;JnLLuf,wfibpf,9 '>UJJLn'fi,f, bf, qwnL1,nLf[wmnL pnLJubpf, qdipfiw­

'>/ni,JJ[!, fiw,[,JlwJf,fi 1/;Jnuluftw'irbp[! /, iqwfJl! , 

tJnLiuf,wfibpf, Jb,t ilwul! umw9,[_nL,I I; wp.t;bumwqwfinpbf,1 

lfhtt JwuwJ,p tJnquf,wfibp[! u•mw9,[_nLJ b,f, 11-ftuUfbpuJwu Jb­

Pn11-n,[_1 l/nfirphfiuw9Jwf, JbJJ,n11-!,,,bp[! w1umbrz w,[_blft i!h 1,w,f,n,[_ bf, 

IJ.,f,pwn,fntJ1 ?f,uUfbpuJwf, JbJJn11-n,[_ 1f;Jn11.uf,w umwfiwlnL .t;wJwp 

U/TlWf.f,f, .t;bp/Jf,f, wH,pwdbzm I; f,pwp Jb'i. unLtt,[_nrz '>bqnLf[fibpf,9 

J hi[[! J wfi{'w9f,,bl J JnLu 1.t;brznLf[j, J b'i.1 lf w 1fipw9n,L,I l! qwm wpnLJ bf, 

Jb,juwfif,q•wqwf, ,Pw,,f,w~wl',l,wf,, .t;brznLf[j, .pwpw4 /Jw,rzw!,fl!,bpf, 

,umw9Jw,f, nL fipwfi9 wnwfiid,J,f, qw/Jfrl,Hpf, 9pJwf, Jh_non,f_ qwJ 

'>hrznLI[[! Jw11p ttwqnmf,ubpf, Jf,p_n,[_ JTb1nt[1 r./,bpp,b,pu JU qf,pw­

.flnL/JJni:fi I; •q.mhl nL[Ln[1W•dw1Jf,U1Jj,f, '1-ftU1UfbpunLJ[!, f,fi,1,U(bu fitwb. 

l;JnLiuf,wfibpf, umw9Jw,f, qw,[_f,mw9/1nf, Jb/Jn'l-f!, bprp ,pwpwq ttwi­

P-,f,rt1[wqJ, (conJio) Jh_n'{Jnq .t;brz•nLf[f, Jbt ipw9 bf, /JnrzfintJ ,q.bp­

Ln w /! w 9w t} ''F"'I. n l" Z f, 1 

. U.1,11- f,,UfUJm<UJf[fibpf, '>UJJUJ{' Jzwq,,[_wtt bf, '>UJLnnLf[ uUlpj!bp, n-

.pnfi9J,9 Jf, -.[!wfij,uf, fiqwpLU1q.pnLJJJn'-f,l! f[m,p·,[_f, UJJU ,q.flun,J1 
u UJ qw ,rfi J f, UJ Jfi .t; b qn Lf[f, ·'1-/r u Uf b,p u n LJ [! iJ, q UJ p n,rz UlU( UJ'> n if:, I 

IJ.w1ni,f, l;Jn•Liuf,wJf, u.mw9nLJ[!1 lfwfipw9·Jwf, .t;bm,b.wfipn,[_ '>uqw­

Jw•f[wf, 1,wu/,ntf. J,bttwfinLJ I; bpf[nL i:brz:n·Lf[fibpj, Jf,,P,lb. :pwdw,f,Jwu 

ilw4bpbul! (LiS), npj, 1.t;bm,b.w~nt/. uf,umbJf, Jw,qbpbuwJj,f, ,l;fibp­

.q,/,wf, LUl"Am,/ l;1 f!um J1'bpJn•11f,fiw,lf,qwJf, bpqpnp11- oph'iij!,f,' 

(9) 

J.U'J:UU(j,uf, uf,umh,Jl! 11-wrnfinLJ ,f; ,Pbp1Jn11-f,fiwJf,q,np,bf, wfiqwJnLf, Li. 

J.'llmnLJ ,I; j,fi:pfi1w,pbpw1pwp wfi9f,b,l w,[_blft qwJnLf, tf.f,-S.wqf, wq_wm 

l;fibpqf,wJf, 'UfW'Z"''l'l! fit/_wq_wq.nLJfif, '>wu9fiblnL Jfrt_n9ntf.1 i/,bp'f.f,h 

,_ 
Uatuiqbliq}iwlibr, tdn11u}twlibr I. tjtrtjtmrlibr , 275-

wpn,z ,I; f,,pwfrwLwfiw~ hpf[nL -S.wfiwU(wp,'>nq' qw' J f, ct;wz.f,,[ Jw­

q pbuf, qp-S.wmJwfi, qw' ,,I bpf[nL !j,wq_bpf, pwdwfiJwf, Jwqbpbufib­

p Jf,1:b. Jwffbl'buwJf,f, lwpJwf,' a-f,, fr,p_,b9Jw,fi . Jft!.n9n•if.1 

b,flb ,f;Jn rJLuftwJf, umw9Jw,f, dwJw,fiwq fipw ,Jb'i. 1,fr,wfi wJfiU(f, ­

uf, JnL/Jbp, npnfij! fafb'!Jfin,LJ bf, (J-fi, WUfW uqutfnul ,I; S-f, f,fip­
f, wp,Vipwlp wp ,,j, n[!pw 9nLJ I!, npfi w p,m w.t; w1,m t[n LJ I; •11-/t u Uf bp u,[_ w 1

~ 

.t;brzniqf, Jwfip ftw./JftLI,bPft Jf,wdnLLJwJp, UJJuf,fi[!f,' w,[_bl.ft Jb,t qw­

/J•/r,[f,qfi,bpf, UJTlUJ'f.UJ9JwJ1p1 U.Ju Uf,(l'n9b"f! zwm znLLn .i[bpy_wfinLJ I;,. 

f;Jn1cluftw,f, j!WJ.f!UlJ,{nLJ ,f;, Ii. uf,umbJ[! pwdw·&tf.nd I; bpqnL Jwqpn­

t: qn U(f,q .t;bq:nLq :f,w q_•hpf,, npnfi9 Jf,pib. !j,wcr_bpf, pwdwfi,Jwf, J w·frb-­

P bu[!' S-[!, .t; w ufi n-LJ I; f,p fit/_w,q_w•q.n LJf, wpdbj!f,f, 1 

1, b rzn Lf[if, 4 w pJr.J..Hpf, "''!'fUfJru f, f,fi_p.f,w p b p w p w p J f, wdn L[nLJ ['' 

qn1,,f_nLJ ,I; ~ll/Ullhughl'ig}ijw: , 
t ,J n L[U f,w J/t w q.pb•q.w•m w J,f,f, q w Jn L'ii,n,L/J J n LU[! J M wg,fi b L n L '> w-

J w p wHpwrlbzm ,I; f,1y_b9f,bl Jf,~!j,wq_wJf,f, Jwqbpbuw1f,fi [UlpnLJ[!" 

a-fi, UfW'ilUfwf,blnif. "'i''l- ,!j,wq,bpf, Jf,t"- brzwtt .q.ndwpwJf,f, Jwqbpb­

U[!t U.J'l- f,p·wqwfiw9if:nd I; f;JnLiuftwJf, ,Jby_ .t;wmnLf[ fiJniJJbp' u,m,w­

pptpqwum1r&ibJ>-~tlmtq.ui1mm-&h11' w1/_b,iw9fib£nL ,Jf,,tnonif, 

tJn111q.wmnpHp[! U[bLnj! I; 1f,,f,b'fl. Jw•qbpbunpbf, wqm,f,tf. fiJnL­

/Jbp, npnfi'./! w11-unp,p,,[.h£nt/. qwflf,~&bpf, Jwfrhphuf,fi, ft'i.li9fibf, Jft!.­

!j,w,qw•Jf,fi ,lwq bpbuwJ,j,f, lw,pnLJ [! ( a-fi )1 bflb ,lwqb pbunpbf, wq­

mf,t/. fiJnL/J[!' f;JnL[f[-Wmnp[!, f,wb. l;iblf mpn[f,m I;, opf,fiwf f,wmpf,nL- . 

Jf, olbwm, dblwmf,fi Ii. WJLf,, UJU(UJ 'fipw lfwJnLfiw9finrz .t:wmf[nL­

/JJnLfi[!, [!fimpn,zwqwfi f,nfiwqwfi UJ'fU1n{',,p9.f,w•J/t .t;bu;,b.wfi[!nt/., wtf.b-

l w f, n ,J I; f, .t; w1zf, ,[_ l;J n'LL u f, UJJ,f, J wub f, qfib pf, z n Lf'f..[! fr,pq1f, w I[ f, ~ bq­

m pw q wf, iz,bpmf, UJTlUJ'f.UJ9J mfi~ 
. t ,JnLL''F"'Lnn'[flfi,bp,f, .t;f,Jfiw1qwlfi ,Jw1u1[! 1q1n1lnft11- ,J ,w1qb,f!1b,unpbf, wq-

m,f,,tf. ifiJ,n•~fJbp (l/lfl]."l,) b1'iI' ,o'b.UJ\rtifi,hp h. O!'b.,Wll!UJ1fiJwf, fiJm/Jb,p (l;'f. 88 )1 

U p,w f, f! J f,.w 9 n uJl' Jn ,Jjf,bif' b'f,, ,n p n·fi /! ,f, p b'f,,9 11[ UI' q_ J n IJll n LWr f, ,J bit I[ w ,r 
wtf.btft .t;J,.11-pn!j,ftl (wfif,nfiw1f,fi, qwmf,nfiwJf,f, qwJ n1, f,nfiwJf,fi} 

Lr. .t;f,ri,p"!j,n,p :/unLJ,p ( "'Llfft'l qwJ wpf,1 wh<,fuw·2,pw,tf,f, ·Ii. wnfi ), t­

J n•Lf!lfWILn np·-lf U. b-hipf, .wllt,fu,w2,purtl'&w,l(,lll'fi nw1rt/tJt UI'[[! Uf b.m,J! { n1;H­

f, w 8-22 1JJJ1U11niJ w.,tfu,w',,}f,'fi·t t ·Jn11e1-wm"p,f, tfi,m{'btftu :U[b'tl1'-f! f; 

.t;,w1z,[J, w·n:fiBt :fipw• Jn1lb/jn1:1/r 6.pq.rn!i>}iiw-tlnqn!i>JitwJp& pw1w&up 
( 1,{P ), w11uf,fi[!~' ,tf.bp,fj,ft.bl ,wj,fi•U(lf,,u',f, lJU.b-bp, .npnifi9 ,J,ni,blqn,L{f, nL­

f,bf,w ,fuf,um .t:f,11-pn!j,ftl, JU JwuwJp f,nfiw9,tf.wtt UfnLJWP ,fuJipbp, 

npnfij! q,wUf,fwtt bf, pwif.wqwfiw1,w,f, bpqwp wr}ifuw'f.pwttfiwqwfi ,nw­

'1-ftlfwl'f, .t;bm1 bflb l/-U.ib-bpt, JnlblfnLlfibpf! ,pw1wfiuw,[_np,[wtt 1,bfi~ 
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UJ"{UJ Up•UJU',j! l;JnL[''fUJ'UJn{' 1. b:u qUJ_,~ nrl 'l.faubl' 2_. '{P-u Pl' . Oll[UJf,JUJj 

UJp,dbpu ,I; f!LUbUnL,I, bl"P UJ,!;fuUJl{'UJ,}U'UJqUJU zqjJUJu ltUJ•qJi/_UJd- /1; 
15-18 UJd-/uUJd-Uf, UJu,nJubpf,91 /!uur 9-pJ,:f,f,uJ,, bpp f;JnLL'fUJUlj['f, 

l{fl fJf,i/.1! Jnu,UJi/_npUJU[bu {UJi/_UJUUJ[' I; 3-:--6-f,, UJnUJlUJUnLJ! I; 

Jntp/Jnuz u,f,"{f, f;JnLtuf,UJ, f,ul[ 8-13 l,{fl {Jf,,f_ nLub9n11.uhpf! u,u,Lfau 

hu JnL'J.flnLp u,f,"{,f, f;JnL£Uf,UJfibp*1 

a/,b,f"lhpu np,U[bu f;Jn-i1_''fUJU1npubp UJi/_btfa JbJ- qf,pLU1tnLPJnLU b'i.i 
q,u,bl ,PUJp>dpUJJnlbl[nL[UJJf,U JLUJrbpbunphu LUl[U1f,i/_ UJnLfJbpf! (flilf _ 

lfllJt )' Uf,['nUJbf,uubpf!, qUJnLz_nLfr'i,.bp[!, Jubdhpf!, OU[LU'i,,, 'l_LUUUJ•,ZUJ~ 

"I ntfa u w,fuw PP''l'i,h [', f,u 1:Uf bu 'i, LU"- uf,uflb U1 f,lt "{n,if,i/.f,,u Pl lU JPU u "I f,p­
U1 [!, u. LUJ[UI lfbl[ JntbqnL[j, Jbip_ nLubuUJtni/. pw•qJUJ[J:f,,f_ ''>P'ff'n{f,f,v. 

"- t:.f,,,.pn:f,nip JuJ,p.bp, p,{J -.lfiU.t-bpf, JnLpwpw•u,unL[' JntbltnLlf! Pt' 

'> UJJ UJ"{ UJUJ UJu/uUJu .f,,J..php,n,,f_ UJ'funppi/_nLJ I; I; JnLL,ufawJf, qtu flf,t.J,• 

i[f, J wl[hphuf, pUJqJUJf}f,,,f_ It bu,b pf,•u "- 'f['UJ zunp''>P,i/. UJJnLp Uf LU'>-

4_nd JLUftbpbuw;Jf,U zbpu,nLJI Pilf-,lJU.t-bpf! UJILUJlUJSUntJ bu LU,f_h,tfr 

lt•WJnLU ,l;Jntiuf,UJubp, pwu un,[npUJqwu oAUJILUJUJLUU 'IP:/JPl 8ll'­
lfll.t-b Pl!, }_;UUJ JUJ'J,_ ,f;Jn1.,1uf, UJ JP J bl[ J f,LU,f_np ,I f, ·1~LU',ZUJ JPU J UJ I[ b - , 
.[lbuf, qUJJn•LUUJ9JUJu ":UJJUJ{' d-UJjuui/_ntJ bu 1:wJbJUJu,UJ;pUJ[' UJi/_bt/1 
Jh,)- ,PUJ'i.,,UJq•ntfJJUJJip fl,{J_;lf,Wu-bp: 

fluntfJ/nLUU uu,h,11.Hi ,I; UJJ'f bpl[nL u,buUJqf, lf,U.!u-hpf, '>UJ•UJ'qnL­

p tnLUU bp·n,f_ o·dm ,[UJJ- I; J n,.,l''fUJ u, i1 p' lllll[ f, u, UJ I[ n,IJ[JUJ•:f,n u,:f,n Lfa Uf P'fUJJ/rU 

'4nJ,Uf1b.pup, npu nLuf, ,f_bpn'>f,ZJUJL hpl[nL 'fUJubpf, l;JnL['fUJU1npubpf, 

pf11/_np UJILUJt/_btnLf1JniLUUbpf!1 UJ''l'Uffauf, UfUJZU1UfUJUUJqUJu f}UJ'l_UJUfl-

1rlrjmi{'b'i11 "{UJUJUJJ- qUJf}f, 1nL']_UJJf,1u lfU''lfaltuhp•f!, puUJqUJU qUJnn;_nil[f, 

J_•UJ u, h.pu f, J UJ u u f, .frub p [!, J;pf, mpn9f,u,'i,b l' f, ,fil'UJ'l. UJ u.[Jiu h,p I! ,L,_ UJ J[UI 

[J UJ I[,UJ JU fllf-lf U.t-bpf, ,l;J nLf'fUJUln pub pf, u,bu n,f}J'nLU[! 'lbn f},nLJl 

.I; •,ZUJ{''fUJ9UJJ-1 

{Jb,)- JUJuUJJ,p fl,{J_.fj;ff,t-bpf! LU'funp,pi/_htni/. ,f;JnL[Uf,UJubpf, ltLU­

jJhf,ltubrf, JUJqbpbuHpf,'i,, W11LU1LU9UntJ· h,u b11UJ1w,f, 9UJ'i119LU&!J. 

umpntl[mntpLUubp, lJp'Ulu.p ,f,p ,b.u,of,9 ubpqLUJLU9finuf b'i,. U[n:if,JbpLU-

JPU zqj}UJubpf, Jf,LU~JnLui/_UJJ-p, Alf-ill'.U.t-bpf, •mbuntfJJUJU UU[UJU1LU-

1t!!u ,I; ,I[.uArfuWiu,buih!J., ifl-h ,f,1';,U[f,uf,' Plf-,lJU.t-hpf! mbbu ~J.nitu/r•UJ'u 

.q1LU/ndr.·w9u.h1l""L -':,w1ml[nt.f11na:u .I,_ ,nppu./u UJIJn·L[' I; qWJniLU,LU.'JnLJf!t 

• ll,[_/,tf, Jiu'f,p;,,,J,.,u'i, .,,1,' u ,3MynbCHH", no.n pe,n. 4> .• We p Ma Ha, nepe-

110.n C IUrJI., }g72. 
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\ .1,bU1UJ/!f'f!faf' f; fUJULUltUJltUJu ltUJUf ,,~UJumUJmht Plf-,lJUt-hpf, I[,wq_­

·,; n L/1 JUJU u. ·It UJ J n LU LUSU n 'I. t; LU u, It n Lf} JUJU ,J P'l:t,_' 

, t lf n H q. U.8 lfU. u lfb lu U. ut-9. lf I! 

•l,bpf! Jbu·p LUuUJ9f,u.p, np f;Jn'{''fLU,U1npubpf, Jb,)- JUJU{! JUJ­

"tbpbunpb•u UJl[mf,i/. 'i,,JnLf}bp bu, ,UpUJUifJ ,fn1,bltnLL'i,bl'l! q}i!i>lit hut 

f!uu, /lUJuqp•n:f,u,f,, npU[bU 'IP"Ufhpuf,nu Jf,tUJi/.UJJ[' '>UJU'fbu I; 'fUJ"" 

-1.fau UJJU t;b'l_ntq[!, npf, Jh1_ 1nLJ-,[nLJ ,I; ,f;JnL£''fUJU1nf'l!' b,flb n•LUb'i,4-

,; f, 'll'n·:f, Pl I; J n "L''fLU mfrp, UJ JU f,fi -l}'i, \ UJ J,U,Uf f,u f, 'i, I n P,l! ln L,)-b LP I; un L,I, 
UJ"{UJ uu,w9.t[_nnJ I; inurf 1nLp mj,,U[f, f;un•~Lufw, f,ul[ b/J:b f;JnLf'fUJ­

mnp[! '>p•'f['n:/Jnp I;, UJJuf,fil}'i,' olhn:f,f,t, uu,UJ9i/_nLJ ,I; 1nLp/JnL']_ u,f,­

UfP f;JnLLuf,LU: U.11LU1J,,b 'lhUf,[!nLJ t:J,wn:/JJ,1l ,f;JnLf'fUJmnpf, 'fp!pfrL 

J nl h qnLl'i, bpJ! ,' U/l'fUnppi/. htn t/_ JnL']_f, qLU ff /rtfalt 1fib pf, i/_pUJ, J,rhus 

J.U•UfnLJUJ[' UJd-/uLUlf'LUd-fiUJltUJ'i, llLU'J/rltLUL'i,bpn,f_ l[n,zJ'i,npnz,f_inJ b'i, nz. ' 

Uf.,LJUJ[' t;b']_nLl[J,' Jnt,zf, l[n'l.tfl! {LnLJ-t/_ntJ b'i, irpLU Jb1), J,ul[ Ufni.-

J"'f' (COOH, OH, NH2 U. LUJl'i,) 

j,,Jphrn,J ,,.,l'l,J_mJ b'i, "l"ll"'r 

i:.h'l.nll[f,' t.rfi 4n'lJf!., f,~'l-f"'UlUl!J-

4."tn,/_ t,_ inul,f_hLni/. '£r.., J/.1_ ('i,~. ___ 1 

ss, ,,,), u1 .. ..,i,un,t, "l. Jf,':f'i. "2.- ~ _\ 
'i,,.u/ !; 1nL'lf, lt•/d/rL/t J'/rl.T'"'l"'- =._ --\ 
11'..,, ,1..,~hrbu,.,,f,'1, L•rnLJf!., "'IL" - _...,, 

_u,.. 

..-,,,,.., J,..~,.pbuf,'I, tn1u1'iimJ !; "fi'I- --==--_ 
r•11urw9,f_ ... ~ !;JnLLf"'Ul"f" pw- - - --- - -- ---

'l•'l,/J , nt'f! ""r"' ~"'llf t ,,,.,b'l­
.>nLJ ~wf//itfi J.,,~brbu'f, I,, 'l-fiu­

Mfl,puf,n'i. Jt,r_wi/."•l(•f, J'f,2.k1 'J-,,.u 
i:.,,.,1..,.,'i,,enr/_ f,Ji'lrnfnp ~w/lfiL/r~l!. 

1-rJ-lru ,. ... n.'i.nLJ t · '-fi'l-rnffiL,' 

J:rl••L"/rlMJ/i %,.,,.,'i,nL/lJ"•'l,I! t L 
,,.,f,.t/r !; p•11plrw'i,n.J' 1,fill, t­
.L-t'l••"rl! /.'i.f'wr~4_nd t tt"~­
•rnLf,"'f,~ '11-""!JJ,.'i,, orfr"liw~, 

··•···•---=~-=--

,.,,. f;,/nLLf"'lll"f/! •Ll,f,'i.w{i[l,/_f, I,-~. 88. tJnLtufrw1fr 4wPfrLfr~'l,,bpf, Jw4b-

1r•• f,nLJ •lt..,'i, ~.,,,I ~-L/r •._J..,- l'lru/J, tJ,.Lt'fU'"""l'fr J,r'Lb,~""'I.J,bp,f 'f"'-
f . I, QL Lf,'ilh ,_ uw,£npnLP1n·t'l,f!: 

~-'I, ..,,. t, "'"I"' ,_•r l'Ll'"I fl' 
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Jwf[bpbu[! if,9pwt/_npt/_nLJ I; pw9wuwf[w'it [if,9pn,f_, npf, .t:bmli.w'itpn,[_ 

Jwu'itf,f['itbpf, ,lf,p_b. wnwp_w'itnL,J b'i, 'itwk l;ibf[mpwumwmf,f[ ,f_w'itn'lw: 

f[w'it nufbp, wiuf,'itp'it' Jwu'itf,,f['itbpf, Jf,p_k ,lb,}w'itnLJ I; U[nmb'it9f,w[ 

wpq.biwq[!, pwpJ.pw'itn,J uf,uU1bJf, Wlfpbq.wU1f,i£ qwJnLLn,fJJnL'it[!t 

bflb 'itwmpf,nLJf, oibwmf, ,j,nifuwpb'i, tfbp9'it,b'i,p l[w1i9f,nLJf, f[wu 

9f,'it~f, oibwm, nl'n'it.p L'nu}b[f, ,b1'i, J"''lm,J 1/i. ,i_b'i, l}_nu}qnLJ untJ, 

WU[UJ 'itpwLp f[/l;slnLtlfWO'itb'i, p_nLf'/JnL'l mf,'U[f, l;Jmiuf,w'it (L,f[. 88 ,p.):-

SiU.9.bPJ-o «1>n1uu.r1.JnMJ'C ):U'nNUJ-olJ.l,bPnMr 

Bn1J'liP.nLf' ,mf,U[f, f;Jn"l.u f,wJf, ,,j,n,fuwpf[n L,J[! p_nLp.f J"Ul m f,U[f,, 

Whit/_w'itnLJ bf, ~wcrhir,~ tpnfuwj['qnuf' 

1.wumwmqwJ- I;, n[' !f,w,q_bpp ,j,n:fuwpf[n"Jl! 1[!'itnpn1z •I; {Jn'-1.­

uf,wLbpf, ,JbJ- Jwu.f, .t:wJwpt :bw1q_b.pf, ,j,nifuwpf[n,Jl! mb1'lf, I; n,'itb­

'itnLJ WJ1'it ,dwJw'it,wf[, bp'P .t:f,'f,pn!f,foL f;JnL[l[-WL11np[! ,j,n,fuwpf,.'it,f_nLJ I; 

oibn,!f,/r[ l;JnL[ll[-W'L11n{'n,f_t :hwq_bpf, tf,nifuwpQ1n,J[! f[wmw,p,f_n,J I; rr::_ 

Jf,w'itiq.wJf,91 llqq_i[!mJ ,P'W'JPWJt/_n1JJ I; 'itw1fuf[f,'i, ,f;JnL[uf,w'it, UJ,U[W 

.t:b1U1\'l..t:bmb wnwp_w'itnLJ I; 'itnp[!t Oibn,!f,J,i ,f;Jn,iiq.wmnpf, ,If, npnz 

l[IJJLs1bu.u,pw9f,wJf, 'fbUfpnL,J uf,u.mbJnLU 'itbpf[w b'i, ifa'itnL,J bpf[nL 

mf,U[f, f;Jn1JLu,f,w'itbp[! Jf,w,dwJwuwf[, npf,9 .t:bmn oibn!f,f,,l l;Jn1J[ll[-W­

U1npf, .t:bmw·q.w wt/_1biw9n1JJ[! mw'itnLJ I; 'fbU[f, 1'itw1fuf[,f,'it f;,ln,LLufiwJf,. 

[ipf, t/_ ,j,:n,fuw pf[,J w'it[! 'i, n pf, t flp U[ bu op1Jru ... : I[ I[ w p b LP I; 'p. b p bl fiw m -

pf,nLJf, oibwmnq qwJnL'itw9t/_wJ- f;JnL[uf,wJJ, qpw CaC12-J, wt/_biw-

9nLJ[!t llf[:q_pntJ p_pn,J LnLJ-b[,f, 'itwmpf,n,Jf, oibwml! tf,nifuwpf[t/_nd 

I; p_pnLJ umJ-t/_n'l qwt9,pnLuf, oibwll1f,, n,pf, UJlq_ffb9ntfJ1wL U1UJi{ 

'itutifu,f[f,,u J"L'llp_nLp m,f,,U[f, .l;JnLiuJ,w'it ,PUJJ,.[lWJt/_nt,l "- wnUJ'l_UJ'itnt,l f, 

'itnp p_nqfJnL'l mf,U[f, l;Jn1.iuJ,w1 

ll mn pk pbpt/_niJJ b'i, 1f;,,l nL[_uf,w'it,bp f, mwpi[!bp •m·f,U[bpf, .t:wJ wp 

f[f,p,wnt/_n,'l J,f, .pwi'itf, ·q.npJ-wJ-wf[w'it f;Jn1J[l[-WU1np'itbi[1J, w'itn~'it'itbp['t 

Untuuib&.qpwlibr, tdnttuJiwlib,r I,_ qirt}intrlibr 279 

U.,umuwq 29 

f:Jn&..q/j_n&..p "'P"lP l;JnLL"P"'JP 
l;JnLL'l"'"'n{''i,bp 

~nLp/JnL'f "'P"lP l;JnLL"P"'JP 
l;JnLL'f"'"'"l''l,I,{' 

o.l~"'lP"'~"',,, Jl,.,.,,,q'l,/rpf, oG.wn.'l,bpe, 

opf,'bw~' 'bwurpf,n&..J,a~u,'z, I, ~IM[pnL~ 

,1,.~..,..,, 

opf,'bw~' ~U1L9pn...Jf,, IJp'b~f,, 

UllJ'ILJff.l! 

.fJ"(f,u,m~nLIJ'bbp, opf,'i,w~' J.,Jf, "'ll'nL~ fl'l,.,,~u,'z, J,,bclbp, opf,'bw~' 'lu,Jwp~ 

Jf,'i,f!., ~"''llrf,'be ppn ... ~.,,J ,f,J'b111- J•'b fubclf!., ~111'bf!fnll!. 

J f,'b ln,..,),,..,..JfJ'bbpnLJ 

J,l,clbpf!., opf,'bw~' qn...Jf,~{'"'l'HI!. 

,Uw"ln,,,J-'be 

J.b11 P"' f,'be 

(w'bnlf,'be 
Bbu~ ... LJ"'IP Jf, 11 .,,'bf, bflbr'i,bl' 

r:/,ibp[! .pbpt/_wJ- f;JnL[l[-WL11npHpf, ,pwdwLn,,11! U[WJJwLwf[wL f,, 

pw'itf, np npnz 11bU[,pbpnLJ w·nwp_w9wJ- l;Jn,iufawJf, mf,IU[[! f[wri"·~ 

t/_wq f iJ,LntJ t/_bp9 1 t/_wq .t:b'lntf['itbj,f, pw'itwf['itbpf, .t:wpwpbpnL/J,JnL-

1f,o "- 'it,pw'it,a p'itnpnz .t:wmftnLfJJnt'itifibpf,91 ,U.,p,'[jJniL'itw.pbpn,1f/JW/J 

.t:uf[wjwqw'it U[w.t:w'it,P.l! w1dJ N•w9,f_nuf I; uf,'itifJbmf,f[ -C.w'itwU[~•,f'l.t:n,J_ 

umwot/_wq pwiq_Jwflf,t/_ wpdb,pwt/_np f;,lnqq.wmnp 1L,bpnt/_t flpiU[bu i0pf,­

uw1[ f[,wpbif, I; ,pbpbi unll}_:f,n'itwJf,'it f}fln,Hpf, w'lbl'f!' UpwL9 [!'it'f~ 

t:w'itnLp 1pw'itwJ.1/i.'i, nL'itf, t;,bmlUJWL mbup[!• 

R O 
'-.. f' 
s 
/~ 

NaO 0 

l1J1Ll1b'l R-[! w,)\/uwJ'i,f, 10-15 wmnJL,bpf,9 1pw'lf[w9•wq w,t,,fuwp_pwJ--

11,wftwL nw11,f,f[wiL ,l;t 

1.f,w'itw"lf, 1f;,JnLfl[-lUU1np1'itb[' b'i, .t:w.u'ff,uw'itn1JJ ,UUJIU W[qwif,wf[w'it 

Jbmw'l'itbpl! J-J-.J,pw[,Jf}t/_wf[w'i, b,flbp'itbpf, W'l•bp[!' .ROS03Na, 10,l'f,'-
1,,wf 9,bmf,i-u•nljl\!f,•wU1f, 'itw1mpf,n,Jwf[w'it UJl'lf!' 

CHs(CH2)14CH2 OSOsN a1 

'uz,t/_ wq f;,1 n L[l[-lULl1 n p'ii bp f, ,J n L/1 w,)ifuwp_,p•wi}u,w" w'it ,J,w u [! "wq_­

J n ,,J b'i, w'itf,n.Hbpe• llpw1'it9 w'itt/_w'itn,J b'i, w'itf,n'itwf[,mf,',f_ f;Jnti-
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q.wm;,pLhp1 ·· 1.wiml,,f, bl, l,w1!,_ wJ'f.,U;fJ,u.f, ,tJniawu1npLh,f', npnl,o 

wr)-Juwuw~l,wq.w'f., rlwul! '\w'!,fff,uwl,,niJ t qwmf,n1,l! 1 ?-pwl,.p ~W-­

. mpnlimw~m}ul_ tJn''1.''1'WU1np1,b{' b:'f., 1 O,pf,'Liwft' 1:_nppnpq,tuJfr,'f.,, wiJn ­

LJ,niJwftwl, W'l_hpf, wd-w'f.,9JW[Hpf,9 '\UJJUJ'f.,j, { 9hmf,L-'1-faJbjJfrL ­
ph'f.,,'l,h wJnl,f,niJ ,P[npfrffl! · 

fllJ.PSlP lJOl,8b'i,SfllJ.8MJ.St, tlfOftlUtilJ.t.bflJ, USU.8lflJ.\i 
1Tb lu U. t. NUJ' (! 

'bnup {Jniluf, wl,bf'f, qwJnil,w9nLJf! 1J, "{UJ'\wl,p_ntJ ,tJn'-1_,q.w­

ur n {' j, J l,,j- .pw f, w q • ?-p w hp 'i,J w f, ,j_ n ~J h 'f., '\f,,,p n!f,n p ft n l n f, '1-'f., hpf, f, 

h. ftwJnil,w9t/._niJ l,'f., tJnil'lw111npf ftwJ /1nbwqw'f., qwJnLl,UJ{'W{'/r 
;,.fiJ,1, pwl,wftHpnt/_1 , 

luf,ur t ,JntiufrwLhpf, u·111 w9J w'f., ,; wJ w,n u1w ,:wl,p_t/_nLJ t J;J nLL-
'IWllln pf, pwt/._wqw'f., Jh,} pw'itwqn1/JJni'it 1 · 

bpi, tJnituf,w'f., tfa'iihp Jn'i,n'lf,uU(h{'u Lt ftwfJfLJ,ftH!''f., ntl,b'f.,,w­

Jf, fJ 111-L 'l/r d.lt, UI "{ UJ /, {' 1/.l' UI; UI ,f, UJ 1/. w'it '\ wz,[n ull, b pf, 111,[J UJ l'f.,,b fl/, 

'\wJwd.wJ'it, wJhLwjuf,111 {Jniluf,wHpf, d-wt/._wiwJf,1, qn1,sh1, 111 pw'-

.JJl,wL.. U[b111p t <':wt/._wuwl' Lfr'ithp 740/o-f,, UJJuf,1,l!'f.,' 'lfauUfhpuf,n'!, 

JJ,p_wt/._wJpf,1, [!'itqwd- '\h,zniqj, JJ,'itf,Jwl 1!"'1,wftm/JJnil,1, f!Ull1 ~w-

~(_ 

@ .~~~ 
IIL. 

l,~. 89. /l,ul',11' ~nL91,1,,,.l',.,Sfow111,[ t,Jm<tufrui'Llsp,f, ~Uln.t1<1,,[w,J-p{, 
,,,ful,Ju,1,, 

iJ.wiJ, •'-l!hur/! ,t '\wt/._wuwp lfahh[" 260/o-f, (1,ft,. 89, w ) 1 .Uwq,wJ'f., f,pw­

ftwLniJ~ '1-fau,U[hpu !/,w'l.f, d-wt/_wiwJf,1, ,· mnqnul! qwpn,z t '\wu'f.,bl 

90-!J.9 Yo -f,: 'J.ew "{UJUl•'llwnLhpJ! '\hurltJw'l'f.,1,/11, 1,,1,' 1) tJnuluf,w-
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Hpf! Jbd- Jwuw11l,p Uf"l.fr''l-fru"lbl'u ,h'b Lt wt/_h1f, tf,npp ftwP-frL/rft~hpf! 

urh,zwt/.n['r[niJ bl, JUbpf, wpw'itj!nLJ ('irq. 89, p), 2) ftw·fh_f,f[Lb­

J'/i tf,nlfuw'fwp,d. 'ilU[ntJJ,9 ftnp9'it•.ntJ bl, ,q.L,,,.w•&ltnLPJnLLf! Lt ,[b{' M, 
wd-,[ntJ .pw1'l.JwLqJntfif,1,bpf,, npf, '\but.b.w'itt[lnif. ,tJn'1.uf,w,l, uuiw'bntJ' 

.l; Pf:p_w'bJw'i, q,wnni9t/_wd-j!: r./,,h[1lf,'i,'i,b['nLJ 'lfauUfhp•uf,n'i, JJ,,_wifw!{'f! -

'\w'i,'lbu t CfWLf,u pwpwq f}w,zw'b/JHpf, &lint/_ ('i,ft. 89, .q.): 

r./,bp2f,'i, 111/rU[f, {,JnttufowLhp[! ,JM <':b111w/!Nlf'"LfJ,JnLL h'i, 'i,bp­

.qwJw9'bnLJ: 'J.pwhj! uurw9,f_nt1l b'i, , ntdb"l. tJnL['1fW'll1n[''i,bpj, Jfr,~11-

.9nr/_, npn'i,:p f,,pb'i,9f,9 'bhpf[wJw'9'i,ntJ b'i, Uf"Lj,Jhpfibp1 lJ.!'1-"lfouf, 

tJn11.uf,wL.bpf, Jbd- f[wJnLl,nt/JJnLL,[! •b. um,pntq•mni['w-Jb,fuw,l,f,ftw- • 

qw'i, '\ w 111 ft ,n L/J J n ,'i,'l', l! u 111 ff/. iJ.. /},bpj,'ir'l'h{'f,, "{UJ J•J w 'i, wt/_npt{_ wd- ,t 

uni,[wmw9t{_wd- pw[',d.pw"{nlj,Jbp tJntiq.w.111n['f,9 ft•w'l.Jifwd- ,'i,ppw­

q.ntfo u111.('ntq111ntpw9,f_wd- ,9w'ir9hpf, q.n1w9n~Jnt{_1 llpU[hu o['f,'i,wft 

.ftwl'blf, t ,pbf',bl fi . 1'. d-ntftnt/_j, [LUpnpw111np,f,w1nuJ U(Ulll1[1WU111,t£wd-

96% pM.1'l.n1,J,9 ftw'lJ,t{_wd- J"L,Z;/p_nL(I 111f,"{f, tJ1nti1uf,w'ir, "l'I! ftw1ni­

J,w9t{_ bl J; Jb1w·111~ft.f, 1 % -1w,'i,1119 1n1Ld-nqj}n1t/_: lJ.J'l'Uf,j,u{, t'J,n'L[uf,wl, 

w nw'b,9 ,j, ro,j,·niju n iffiw'i, ft wp hiJ, I; Uf LU'\"{ w'b,hiJ. J n 111 J h ft 111 w pf,: ' 

.fnLf'/Jni,z 111fe"{f, tJnLluf,wJ/i o.p,f,1,,wqLh(lf,Q ,t fl{'f,'q.uf, ftn,tJf,9 w -: 

nw,p_w{'q,fwd- ,[JO Jwt{_w,Lw/f,L •111nqnu tnLp U[Wpni'bwft,n,z lit_ ft,wJ,f,:f,n-
,1f, Jfr,p_n9nt/. qwJn1J'bW'9t/_wd- tJnLiuf,w'i,1 

lwif. Jw'bl'w9t{_wd- "1/i'f.,'l- 'biniflhpf! (. ,j,nzj,J,bl'I!) zw111 'l-hUf,11'1-

f'ntJ ,:wJwp1[ntJ bL lwt/. 1tJniaw111nl''i,hp t U.'lunp,p.if:hilnt/. frw[lf, ~ 
if,ft'i, h{'f, ,J wqhpbuf,L, 'bpw'b.p wnwp_w9'b,ntJ l,'i, IJ'-'W{' wq 2,hp111, u111 h,z­

H1nt{_ Jh,JuwLf,ftwftw'i, W("lfl,l,l! ftw1flh,f,ftLhpf, Jf,w9Jwl,l!1 lJ.J'l- qw{'­

q.f, Ufp,li4 ,tJn'lq.w111npH{"f! ftwl'"'l b'i, ftw1ni'bw9ub1 J"irz/1.nif', j,'i,,l­

·"I h u ,Lt t n tpl J n n,z 111.f, "{f, ,l;J n "l u f, wL b p [!: 

fTJJ,'i,'I 1,,JnLf}h{'f, tJnLf1fW9'bn,z <':w111ft,niP,1nt'b'bhp[! ft·wJut{_wd- bfi 

.tJntLuf,w'i, l1w1'lJn,z t;.hrrntft'bhl'nt/. fJnt/.bt_n1 wu111f,•&wLf,9: 1.f,,'f{'m!/>foL 

t J n"l'lfW 111 n l''i,b p u J,if,ft w fJfJn t'b, ft wtf.l!, q.f, "{ u I! , Jrw if}t<A[! .Lt WJ'/_•t,, ' l w i£ 
,f}f',p_,[ n,,J /i'f., 2_,f' n ,[ IU 1/.UJ Jl1L'f., wg,1,,niJ /,'i, J11LJZ/tn L{' 111 f, "(.f, J; ,/ l1L[ U f, UJ ~ _ 

1ib['[!I 1.f,ffpn1!f,n1p, oihn,!f,f,l J;Jn1,pq.w111nl'/r opf,'bwft qw['lll[_ ,t d-iun.w­

Jhl ,Jn~l'I! • f1{'[! ,f},ptt/_nLJ t J"Liznt/. Lt ftw1n1'bw,9'bntJ ,t 1_ntp!JnL,Z 111J,• 
.ll{f, ,tJnLLuf,w'b: 

1'Jwhw1nt/_ tJniluf,wL ftw'lJn•rz ,:l,,zntqH['f, Lt "{f,1,'1- JwuLf,ft-
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·'uh'f",f, f}-py_,Ju,,h Ji/M·,n·iJJJnLhf!, rpd,f_u,{' tJ ,UJubL, fl'b ,;,b''lnd1Lhp,f,9 n' ['[!' 

ftJtu,'l,J f, TfPUUf hpu !f,u,1q,[!t b,Pb b,,y,u, Jph u,f,/l'JnLh[!' ,e < 90° -f,9' 

It flnJu,L JUnLf}JnLb[!' B>O-f,9, U/"{UJ U[f,L11 hJnLf}f, Ju,ftbph -

- ----- -

qnLJ,fJf, J ,bt) Ju,ul! ftq.inLt/_f, y_pnLU (uft. 90,1 ): f}.u, ft itf,Lf, Uljh ''1bU[­

/!nLJ, hpip O'i,3>0'1,2z U111"{f,uf, "{f,L,,, Ju,uuf,ftu,bp[! fr.tJn,l''f'Ul9Lb& 

Jnuz/1.nip inf,-U[f, tJnLLuf,u,h: ,Lu,ftu,,nu,ftf!, hrrp 0>90°-f,9 I,, B < O-f,9 

1..--01,3 <::: "1>2, Ul"fLU U[f,Uff Ju,uuf,ftf, JM UUIU[! ft-'fmLi/_f, UJ'U[nUUJf"' 
,;b'lniftnd (u-ft. 90,3), ,;hm1lt.U1Ufhu, U1UfnLJU1[1 ,;b'lnLftf! ft111u,,nbu, 

11f,u,U[bJ1uf,n,u Jfa•y_u,,f_u,J,[" I,, ftuinu,9,[f, y_ntp/JnL'l ·inf,"{f, twn!JJ.uf,u,1 

(fJf,fi,, ,t,JnL['fUJLnnpf, Ju,u'iif,ft'iibp[! U[htn-{! •t tfr'iih'ii u,t/_hif, ,t,n11r .. 

pu,u hp•u,'ii9 ftu,Jntu ,w9pu,J 1/;Jn,Lufo'u,Jf, fru,flf,'lf,ft'iibp[! , np,Ufbutqf, 

UIUfUJ,;n,[qf, pwqu,ft,u,'iJu,1_u,,f, 1/uf,in '"{UJ'ZLnUfUJ'iiUJft,u,u zbpinf, 'fN'JUl-

9'nLU [!I lf f,w,du,J u,'iJu,ft "{bin·p t 'ii1zht, np ,tJni,t'fUILn npf, 11f,u"{h pun,­

fJJUIU U/uLnf,iG.u,ul! n,Lf, npnzu,ftf, O•U[Lnf,Jn,J. ZJJ.!Ln J ,bJ ftu,J zu,'" 

t/,nr,ti{' Jwu'ii.J,ftLbl'I! ,,;nLUwLf, U[Ul'l~U(UlhUJftwL zhpin 1,hu ft,w11..Jn,J1 

tJn~lu f,w'iibpf, ft u,Phfoft'iibl',/r ,J Un,fJJnLh[! ft u,ifu,[u,J ,t ,f_ bp9,f_ u,,} 

l;J nLf'fUI tnnp-1,f,nzn!- Jrn'ii9 b'ii Ln[1Ul'9f,WJf,91 

flp'/iu,L ipwl',J./1 •t ,f_bnf,u-f,u ftn'ii9b'ii111f'u,'9f,wL, w1'iipu,u w,f_btfr 

J b J ,JU/ ft b ['bu u,u, ft ,wp n''l t ,"(UJ l'IITUf UJU b L I,, U/ J'iipu,1, ,f, npp ft Lfou b :.~ 

ftw:f}frtf,ft:'iihp[!t llu,ftw1'ii {JnLL'fUJLnn['f, ,zwin JU .[!UlhUJfr'iibp[! UJh-
1u.·'iifturif, li'ii: 
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l;lfOJ-tWMJ.Sti Sti"lt, nrntnJ-tlf(! 

l;Jn£L'Ufaw~.h['°J, nLu,nLUbU11uj,,pJzuL ;ftu,p,/tnl' _,;wp9,h['f,,9 Jhft,f! t­

,,J nLL u f,u, JP inf,"{f, n pn•znLJL, ,t, 

U.r'1 ,,;u,f'9l! ftwpblf, t npn'l bl in~ppbp ,C.u,'iJw,Ufwp t;Hpn,f_. 

J. l;Jnituf,w1f, ft'U//1h!! inb11Jwi£nf'nLJ bu "{Ul['•Ul!f, ,f,Lf, zbpinn•l 

"{ u, in u,J u, nu,pft,u, Ju, ft f,p u, "{ wftn, ,fpu, t b[Jb ftwf1J, /'I! ,f,n,[n ,J t. 
nL['bJL ,,,.J, u Uf bpuf,nL J fr,y_u,,f_•w J['[! 1nwz1, ,t, f,uft h/Jh 1.J, ,f,n,f_nul' 

.Jf,tu,if.UIJif''f! y_nL[',h t: 

2. iw,t_ Ju,.pf',f_,wh I,, 1,np wnu,pftu,Ju,ft.f,,[' UJ"{UJft,n, ,f_pw .f,{'wp 

Jnm inb'l,u,,f_npn,J ,bl, y_pf, I,_ ,tJnLLuf,u,Jf, ftwf}frLLbp[!t b,fl.b UIUfUlftf,u 

·'l'.'fn<znif1JUIU!p f1bpbif,u UIJ'f ft,u,flfatubp[! Jf,u,•J.n,Li£niu b'ii, nipbJ), 

,;,bin u,1q n in ,f_n'l .tJ n,lu f, w J'nLJ '1fo u "{ b I' u f,nL J fa'tw ,f_ UJ Jf',[! 2,n Lf,'ii t, J, u t, 
h fib ft w[Jf,iu•hpf!, f,{'UJ [' ,;,"{ ,f_ b LP u }_ b'ii J f, u,•dn ~ ,fnLJ' UIU(UI Jf,y_u, ,[u, J[' [! 
JnL'lU ,!;, 

3. ll,f, zu,p.p O['ffUIUUJftwL ubp•ftbp urnt,J 1_bu ln,J,f_nLJ, f!UIJ!I 

1nihhtf, bL JnL'lnul, opf,Lu,ft, un,,,.UJ'ii II lt. III, zµ,nu,'fuf, ftu,pJJ,{'[! 

I,, UIJLUt Unu,p·ft ,u,Ju,ftj,l' UJ"fUJft•ni if'u, inb·'lu,,f_np,f_u,J tJnLLUPUJJ/1 

ft,u,fJfaLf,u w,[blw9unul bu UNL'fUIU III .ubpfr.f,9 Jbft - bpftn, PJnLf'b'lf,ft: 

lJf}b ftu,flfoil! JJ,wui'fwuf,9 Lhpfr.,f_n,J it, W"{UJ' '1fau.Ufbpuf,nu,. J.fry_w­

,[wJf'l! JlrL'7!'ii t, f,uft b/Jb ftu,fJf,ll! Lhpft,f_n,J t npnz dwJu,uwftf,y 

,;btnn ftu,J f,,u,nub[nL 11bUfr,pn,J, nL['bJu '1fouUfbpuf,n'ii 1Jf,y_,UJi/_UJJ['[! 

_y_nil',u ·t t U,f_ b if, ,; W{' J ,µ I' I; •'fn LUU/ ,f_n ['JUJU "{ p n•9 bu f, .'ii ,; b in,u,b L Ju, /J -

pu,'1f,mu,ft•n,f_t 

4. 1.nwu,lf, bqwLwft f ,;u,Jwp,[n,J .tibftinpw t:w'lnf'rpu,ftwLni ­

.P JUJU J f,y_n 9n ,[ t J n U[ u f,·w jf, inf,"{ f, n pn z n ,J [!I 1. b,inw,q nm ,f_ b tfoP .tJ n L[ -
uf,wJf, ,!by_ [!h•ft'LJn,,J h1, bpftnL ttbfrinrn,,.Lbp, nrnL.[! Jf,w9Ln,J bu 

,;nuwu.pf, ww1nipf,u1 {;'l,flu,1f,u Jf,u,9un,J bu ,f,nppf,ft tibft,in,pu,-

ft•u,L lu,J;"I ftwJ ,;nuu,•hlpp Lbpftu,JnL/JJnLh[! 9n,J9 intfn'l n['bi/; 

,q.npJf,.p It 11f,111niJ1 bfJb LLUU,"{[! ,f_wn,f_n,J t, nLpbJL tJnLLufau,Jf, 

11f,u "{ b f'U f, nL J f,•y_u, ,f_ u, J[' I! t; u, L,,,.f, u u, L nd t y_n L{' [!, f, u ft h[Jb J f, ,y_UJ­

,f_ w J;['[! JnL'lb t , Nf'P f;,Lbftmf"Ul ,;Ul'l,np11wft UJUnL/JJnLb[! w·L,Lzw'i.r i;, 
,J,UIUU[[! ftwJ CfW[,f_w'finJhinp[! ,;nuu,u.p 1_f, t:UJJLnUwpbpn,J: 

l;lfOJ-tlUMJ.Sti USU.8lfU.\, 20.lfU.P titiPU.fl-tl.n'l. 
UU.P~bP(! 

l;Jn,i,qu,9nLU[! ftu,pblf, t ftwmwl'bl b11frnL ,;brz,nLftubpf, f1u,,f,u,­

,;u,,f'J u,f, Jf,y_n9n,f_. 11pwu.p LSLhtnt/. t:11:ft,f_u,J f,,9u,un,f_ ,f,np1Au,Ln/Jf, 



284 b. lo. U.e.wliwu.ilnli 

4,w,J '1-Liuf.tf, Jh't l ll,pn•z 'fhU[,[!hp'mJ Lwt/. tJnl![lflll9,JUl1, qwph[f, t 

t;wufih l hp,q:n< t; h'lnLqif.t h,[1[! uwf.t,'ff, Jh'l. Jf,wdwJ wf.twq mpn,phtni/_: 

flpf,qu[! WU[W9nL9h[. t, np l!1,'ft;UJmnLJ1rhpnt/_ {Jw,f,wt;wpn<J[! (600-
1000 wf.tq.wJ} w,f_htf, Ulf1'fJnL1rw,f_hm t, pwf.t 1rn<J1, nLdn,[_ w11[!11'1-­

t;wm fJw,,f,wt:wpnLJ[!t bw t;wli.J.f.twpwpntJ t :U,11:,1, hp:qn< {Jw,f,w -

t;wpn1JJ,9 t:bmn 30 ~q l!'f.,'fJf,1.nLJ mwu • 

lln,f_npwpwp, tJnL[uf,w1'bpf, umw9Jwli · lwpnpwmnp JbfJn'l--

1,hp[! Jj,wfrq.wJw11I t:wJhJwmht.J, . bf., f.tpwli9 umw9,Jw1, ,nbfulif,c. 

q UJ f(w 1, ·,1 b f}n qli h {' f, 11, w !'I- "{ w m'A w nn ,f. t l qw f.t,q. w nli-h 1, .p •t1J l1L[ u f, w -

Hp[, u·mw,9Jw1, Jf, .pwlif, [W,pnpwt.nnp h,tzwf.tw411bpf, ,f_r1·w t 

1/w.{J-J,iflhpf, 4nmn['LU4,ilwfi Jfi'l.n9n,f_ tJnL[q.w9nLJf! j,pw4w • 

bw9t/_•m,J t 'ii4 . 9,1 -·nLJ 9nLJ9 t.np!/_wq uwp.pn,f_t 8nL'lJ! w'iin{J/,9 (1 r 
.,.wt'fw'l zf,f'ni[ J'l.1/mJ' !; 7 "'{'" 

d-frt_f, oc/i.mfli.uJp "t"'m,[n'l. · uf.,u- 4 

Jbp_ fu ... ntf,1_f, {2) Jbr J.. if.l.r2,f,­

'i,f,u 'tnu!/r u1'i.9J!f,9 p ... +4_n.J 

f;JntL6f••1tnnr "twrm'i,w""'l. J;l,'[IIL-

""' Jf,2."'Y..,lrfi Jb2,1 
I 

bq. 91. /;Jn,i'l-"'9J,ul, UIU{I/! (qwPfrtLh ­

l'fr qnu,n['wqJwl, b'lwLwqm/.)1 

-

bq. 9Z. 'J.w,,, l bqf, 

UIUf'I'~ tJ nL['f-UIQJ u,1, 

.:.·wJwp1 
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IJ.Ju '1-h"{.pnLJ 'fP"Ufb(!uJwf.t wutnf,'G.wb[! qwifu,[wq 41[,.iif, fuwn­

b/tzf, U[U1U1Jw1, wpwqnL/J'Jiid,,f,91 

p. 1:tfn11qwgnull! q.Wtnihlffi UWflllnt{ 

U.iumb"l tJnL[ffW9nLJ[! qwmwp,f_n1.J t t;b'ln1.qf, ,pwpw4 [Jw ­

'l.lllL.f}1,bpf, umb'l,)-Jw1, k 1lpwb9 Jw1ip 4wfJf,{1'bpf, U[WmnJw1, Jf,­

tn'llnif., tJn1nwmn11J, I u••w1f,1i ,in1.qnLJfJI! 191invJ b1, ·w.•wbf, (1) J,bt, 
1 . . 

'i.r.., 4 i wfni/._ (11,4 . 92), BnL'lf! 4wJ '1-P"Ufhpu !f,w'l. •t; w1,'l-f,uw-

9"1 t;bqn<4f! "{pU[•hmJ,9 (2) 7w11'1qw'l {Jw,f,,f_ntJ t b'p4wp;,,,,[f,'l.• 

t)urJ'i'l! 'P"'l'w,qw9pw,)- J.wq.wpf, (3) Jb1,1 8n1.tzf, [rlw,f,tfbtnL wpw>q111.­

/1JnLb[! qw["q.·w,f_npn1.J b1, qn['Wqn,f_ (4 ), 'Jv_w'irf,9 O'ff! t:w1i,[n1.J t 
WIU[WqJUJ furn'ln,f_w qn,[' (5 ) , npf! Jf,w9,f_ wt) ,t f.{'W J/i'ii 0 ,,,.wt; w1, U[nJ _ 
"{f,l,, 

8f1L'lf! ,ffWb''fUJ''l. zwp•d,[h'tn,f_ J.w,qwpf, UJLUmn,[, 1,pw ,[pw LUnw-

1w91'ntJ ,t ,pwpw4 Pw'l•wl,,/J, flwqwpf, 1,b{'l.[!,1,,f, Jwuf,9 'fnLpu h4n'l 
0 11,f, pzmJ,41ihp[! ."(U/U1'llnLJ bf., J"~'lWJj,f.t fJw'lw'iiPl! wn.w'fl.J.f,,1, ,f,n.p­

['J,4 'tw1{J-f,i1ibp;f,, 011[, pzmf,'t1ibp[! J ,f,wdwJw1tw4 WU[wt:n,[n 1,J b'i., 

t; b 'lnL41' hpf, l LU ,f_ iJu LU n.b n vJ {!, n ['{! biU[ w um n 1.J t t J n L{'ffWS J wb {!, 

ll,wp.p[! ,t; w,{w,[!b tn 19 w,row1. J.wq.LU ['{! "{ LULnnl!,J b 1, 1n v'lfi IP w I' LU 4. z,b !'­
m ni{.t 

n {'•"/ bu'l.,fr ijuw n1ihtnL ,JwJ LUbw4 wnw1,w9 LUq ,f,p,,f,ntp[! 1,['Ul Jf,fr 

U[nJ,U[f, J h•t ll.Wh191if,, '1Lw1,J, ,fSpl,,f, J wun1.J mbtzw,[npn1.J ,b1, ,J Ir 
11w1'f, 41mnp !f,fatim,pf, -&.Jpf},f_LU,)- f}nL'l. ,fJ• 

q. tdn11ufiw!fi utnwgniue qhpfiwqhgw.l)· qn1nJ12fint{ 
(lfwt{fitnwgflw!fi liqwGwlf) 1 

fl. fl. '1nL''fl1!JWW"-f, 4·n1L•Jf,9 LUnwp_wp4,f_hl t t •JnL[Uf,LU1ibpj, 

1 'tw,U.111w9f,w1, (L"'""f,l,J,f'J,!, cavltas _,,,,,,,,,,,l'qnLPJn•L pw•,.fro) ,:.,b'lnoqf, 

•'ltp1,"1'111"""t/lJ111fi J,,~.1, l• U.11' qwl"/,[f, { ,:..,,,,lu,['b[ ,:.J,'l"'Lftf, "'"'l'P'l,l' r,nb­
'lhf'n<J Ll/lUtnnno,JJ,!,.b("f, W'nu,tu,•9n-"'11 1/u,,,{_f,tnu,,[N'u,,!, Ulnu,tu,•!,·n.LJ l w1'i mh7.bpnul, 
0

1""""'1. "'"'l"•~f, ,:.""""""""'"'"~ I, ,:.1r,'11'"'1frl,wJfr4. t.l,,z n·ult.bpf, 'f-lPLJUI['[! ,:,u,uLnul" 
f J,f, '" ·l''" l •q'flfr•111f,•ftw•q.urL Ul'f'•db'llfr, f!'!,,'1 tr["n"'1 , ,:.b'lrroqf, ,lb,t 'f'"'fi.,t:,,.'l 'f""lfr ,qw,t· 

P 'l '11 f'l•ll''l , "f.'l"ftW~Llrp,[! "1,·,yi J,!, Fl,p,,.J wl,u,,,,:..,tu,,!,u,,,/,w4, w£b[nL ~l,'1,rLLw·ftn•L­

P1nel, 1,, ,{_bl" M, wl,{_1rrJ ;,u ftw,[j,1nw9frnL "i;'lUftwiftLbf"fr• tnh'l.1U.t/rmfr,,t_b1,,.4. ,:.,,_ 
.,.,1,,f, ,:.1,,,, "' [!1,,~1,l,ln"-. ~{'f,,1nf,,~111~wJ, &1tznulif,9 ru,{_li1f, pu,p,l.[' Jw(''l.b[', ftl"Gwur-
,/_11,.J I,. ..,1,,:.,1,,,,,..,1,nul J,f,, · 
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UU1w9Jw'ir Jf, U.('Ulf"'l b1twuwft11 UJu Jbfl:n'ff, wnwtf.bLnL/1JnLUfibpf,9 

b'ir' uwp.pf, "{Wpq_nL/1JnL'irf!, zwP'dtf.n'l Jwubpf, pw9wftwJnLf1Jn,u," 
J;Jn,lq.wu,npf, Jby_ , J;JnL[uf,wb uu,w'irwlnL dwJwuwftf, ftwp"AwLm/,_nL­

_P,JnL'ir[!, -':wJbJwu,Wpwp w:f.b1f, .t;,wJwubn ,l;Jn11.uf,wu,bp uu,w'irwznL 

□ 
t,~. 93. IJm,,fj,mm9f,n!, ,lbfln,'ln,[ 

IJJrwpwt/_npnL/1JnLUf! /,_ W_J:fUt 

lJ,,,,J_f,u,,,,9f,..,Jf, b'lu,"i,u,/l'i, firu,-
4,,,<;,,..9,J_m J I; t.b'ln,ftf, Jhp_ ,}w 1-

r"'P"'lu,ftf, ( COITJIO) J"2_n9n,J 11br­
U1Ul.[!Ul9Ul.t 'lnlnrzfo pou9 fln'l­
'1bln,J1 Cum F. f:. ""''fr1w,J9hf,' 
4..,,Jf,u,u,9f,w1f, UIJU a1,.e Jb,t u,nw-

,Jhtmfl1m"b'1br m "i, f, "'L"'rwaw1-
"i,,,,Jf,'1f, t.wJbJu,,nmfl1u,Jp1 nL[U1-

rmJ.w1"bLU1f,"i, LU[f,.[!'1hre :.b'lmft­
"i,brfo Jh2. UIRUIJ!: b'i, pbrmJ 'i,,,,1,_ 

J!fiJf,,,,ft,u'i, ,f,nf,,,,,riJn,J'1br, nrn'1-

9fa!J q_h r.t I; 11hr"'"'J!"'9"'J 'l"­

L"r2."' Jf,2.n9n,J "'""'2."'9"',t 4,,,­
,Jf,,nw9f,"'Jf, Jhfln'fl!' 

Uw,f'/!I!, npf, Jb,y_ ftwu,wpt/_nLJ ,J; l;,Jn·L[uf,wJf, u:111w9nLUf! ,£hpn­

-':J,zJw1 Jh]Jn,,,ntf_, Ulf',tf.•w,)- I; &41• 93-nLUI ,Uw[".pf, ,Jh,y_ w'irnLJ b.u Jn­

,u,wt/_npw"{bu 15 dt fDtl', npf, Jwft,hp,buf,'ir wtf.blw9un,J bu ,tf,npp 

.pw'irwftnt/_ (0,3 dt) n,p,"1,/; JnL'lJ ( ot hm!f,fai .t;b'lnLft')1 ~{'•UJ•Jf,.'ir q.n[npzf,'ir 

Q tlp"li. w:[·b~9nLfrwJf,u, £. 'irlJ_ JwJ',p. U"f.!,[nd 1/; lf,,9wfrf, Jb1y_ wJ,pw'9t/_•w.t 

upw.tw !'f' WUf WftJw f,,n'ln t/_ w ftf, ,1 f,1n9n:[1 S wrr,ph p ,tf,npiJ.b pf, dw,J w­

'irwft ,)-LUJ{'UJ1tpn'lwft'ir nL'irbu•nLJ I; u,wp,pbp urpwJw1q.Jbp1 

Uwp.pf' uw,nbg'iih,inL .t;wJwp UJJU u,·b'l•wt/_npnLJ b'ir uwnb,9'iin'l 

,f,,wnUnLpfffa uby_ ( u w119UJ'f_llL{' )1 

9-ntn,("zn, zf,/111 wpwq. /;UnLfq.w9:'irnLU ,I; .t;b'f:nLftf! !,_ Jf,w,dwJw-

1rwft 'irl"{UJUUlllLU ,J_Wt/_ f,,wn'iiif.btnLht tJn11.1q.w9nLUf! 1_hpy_wiunLJ l 
' 0,,5 ,{'•llU[,hf, f!'ir,[1w9.pn1,J1 <Pn,p•J.f, t/_hpy_nLU, q.ninp1znL ftn'iiffbuuw9Jw'f, 

"{•UJ Ul"A w,nn t/_, ,; b'lnLft f, .p_h pJ UJU U1 f,-&wul! iP'LU ['itl,["UJU n ul ,I; J ,f,ft,r:1,_ Jn U1 

40°: U111LU9t/_w.t ,J;JnL[Uf,LU'iibpf! frwpb[f, ii; ,[nLuwLftwpb[, ''l'{'WU[! Jb-. 

JLU9'bhtn,,f_ 600 w'ii1q.LUJ1 ,£nLuwfrf[wpbibpf! bu[1LUpftnd bu q,pwbnL­

lnub111,pwft•w·u LUbwlf,1q_f,, npn&9 ,.t;f,Jwu :[pw ftwtLnL9nLU: bu iPw·zf,,-

~N ~ 
U·LUb ftnpf!' -- r, N ft,nnpffj,bUJ'U1Uhp•nt/_1 l/n'iiffb'iruLU9,f_LU.t qn'L•npznL 

. N~C 
l}LUU'wftl! ,J,n,p,J.j, dwULUULUft 9wu,ftwLf, I; "{W'\U[W'iihL Jnu,w:[mpw"{bu 
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-':wuinw111nub1 U!u b'l.LU'irLUf[nt/_ J;,JnLluf,w'iihp ftLUf'blf, I; UUIWULU[ 

'iJ,w/,_ wnLUU9 '>LUIU1nift UUILUlpf,,if,lq_LUUIN["Uhpf, I,_ z,hp111LU,£npni:JI! •U,{'LUb9' 
.Jnur ft'irf[LU111,£f, 20- 2,4 dLUJf,9 '>' bUTn1 

t/,bp;, .t;f,uwL uft,qJ/WLU,pn:[ w:fb'lf, frwin,'ii, ,/,_ .t;'urJLUulrn ,l;Jn 1oL­

uf,w'iibp ULnLUbwl1ni 1>LUJwp ftw·UTLUpniJ b'ii Jnurf/i 1pLU,q_Jwuinf,,"ALUb· 

l;Jn"l''fLU9nL,I y_pn,J: u!'f bUfUJLnLUf[f, '\LUUUJ[" ftf,pLUn.:/_n'l ULUp[!f! 

LUnu.ry_LUpft1~w,)- I; fl. fl. '1nu7<f'!'wtf.gkf, ,ftn''!}_:l:f,9 2 : t/,bpJ! 'UftLUf"LU!:fpt/_LU,)­

,1 b P•n 'fl! ZLU u: rpb "{.ph pn 1,,I ft LU pn'l I; tf,nf,, LU{'~ bl if;,I nil u f, w'iib,pf, · I! u­

in w9J wu LUftnwinf,4 ·Jbf1nffbhpf,u , npnb,9 UUJ{'/lbf'I! wtf.btfo PUJ{'''f M, 
/,_ fi/.w'ii,f[LUpdbp, 

t1TnJt~U11 U.S'1 1TlJ.U~Jllit.bP'11TbunJtfa-SU.t, 
nrntnJtlTI! 

BnL{'LU[!,LUlr-.l.JnLp 1/;Jn,Lufow t;f,JuwftLUbnul ,punL/JLUq,{'t{nLJ ,I; . f,p 

Ifft !I•"{ hp u n L/1 J•UJ Jrp t FJ. f, u "{•b pun ifJ 1n Lb& /;L, f, l' ,,; bl' fJ f, 'ir, If! 'ii n pn'2_ t/_ n LU ~ 
'ffiUUf1bpu !f,wq_f, .twt/_LULf, ftwJ JwuULUJf, pwN"JLUJp LUnLU1'ii,J.f,'ir ftw ­

/1:/tif,JrH.pf, :fpw, LUJ•Uf,,upfr' LnLUp,php ,lb.tn,fl!~',1'1'- f[LUP,f,,,j_f,frubpfr 

!j,p wft9j, wu,h ["n t/_ t 1
}; J nVfU f, w'irb pf, 111f,,u "I b p u f,n'ir LUU LU[f,iq_p w,I b'irw­

"{ LU{' q_ ,/,_ ,; n LULU Lfa ,I h [1n 'fl! ,,; LUJw,p t/_ n ,,1 I/; 'ir u in1h9 ,I LUU w'ir w~fa'll! t 

tJn:.,tuf,LUubpnLJ zbpinLUt/_npnL,lf! inb'l.f, ii; nL'irh,'irnLJ UNLUIUfbU­

'l.faLUu-bpf, uuwb9Jwu "{pn9buf, &Jwfrm/1JUJU'{', . ,Jf,LU'J'ir UJJU LnLU{'­

p,hpm/J'Jw:li,p., np UJJU ffb"ll/ln,·,1 •fff, U1Ufhpu !j,wlq_[!, ,unt/_npwipLU(' , 

pw["J.,pwb•nLJ II; :fb-f'I,_, [!.W'irf, np 'iipw ;fuiinn,f1Jn<bf! Jb,t ULUULUJp 

LU t/_b Lfi tf, npp ,I; Ifft U"{ hp u J, n'ir ,I f,,y_ wt/_ UJJ{'f, f,, inn L/1Jn ,,'ii f, 9 1 {;pp b,l'i., 

t[b {' pLUpJ.pLU9n'l ,I LUu'iiJ,ftubpf! Uf W'\"{ LUbnd bu f,pb'ir19 i..LU'i/1u bpf!' 

UJinLU'f UJ9,u·b,i•n t/. , LU JU "{h•u ftn i..t/. LU,}, u b p n '!J./l, ,p LU !9 w ,f_ b,tf, t; LU'"AUl.fu 
inb'lf, ,I; n,'irbfrnLJ ,,lw,u'irf,ft,ubpf, Jf,urJ.n"ln,J, . 

tJnL[Uf,LUubpf, b•umh9·JLU'ii w,'iiu.rlf,qf, .t;wJwp .t;w&.J.'irwpLUpt/_n,•f 

/; t. u. 3if,1q:n.ipn:/_uftn, wnw,y_w['ft·w,)- ft,zbnpf! (uft. 94), npf! UnLU­

"{•h'ii1q_f,wuhpf, 'iruinb9JLUU- UJb,LUtf,'lfa 41zhnpJ,9 ,nLUp,phpt/_nLJ ,I; 'irpw­

bnt/_, np 'f{'LU Ul,UfLUftn'L9 f[LU,1 ftt/_wp9f,,9 "{LUUl('UJULnt/,LU.t L.tLUf[Jr9 

ftw:f,, t/_ w.t ·I; n i.. /Jh /JLU u f, ft,, UJ J,L w "{ ui·ft n,9 4,w ,1 flhfli!,_ ,l,b ,n u.r'lfi'IJ 

UfLU'Ln('LUULnt/_LU,)- q_wUq.LUft (PLUuwlt)t t/,bpy_f,uu, ,un,f_npw1pwi{', ftLU­

f,,nLJ bu l;JnLLufaw1f, Jwftbpbu,f,u Jn,n: tJn,luf,LUJf, zbp111wt/_npULUU' 

2'iinp1'>f,.,f, 1/;JnL1[,q.LU9t/_w.t !f,wqj, q.u'ff,ft,&.bpf! pLUp•J.pw'irLUtnt/_ tf_hpli., 

2 S1, ' u KoJI. lK,, T. 21, N2 l , 1959, 
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e1tf[,L n LJ bf, 'l UI 1,,q.w "" U1 w·q ,I,_ .UI nwp_w 9.It n ul n [l'n'Z nud, n r I! J.q.111 nul 

~ q_wfi,q.wqe ,,n,pu .t:pbi l;Jn,1uf,wJf,9,1 -Rw1tf, np 'l-llL['U,I'l,JLUf, nufe 

ll 

.,,..Jl,J.,.,,.w"w'i, t ,[hp pwpapw­
s,ut¼ J. 'l"''i,'lu,'if, mwit ...... ,..,,D,t .. a­
J' ... uitf,fi,bpf, l12.n.J,it, u,"lw •Ju 

J'l.-fln'l-l!. Lrr'i 'i,,l u,'i,,j,,LJ' t llffLU­

"IJ.i,'[_f,w'i.bpf, w'i.wlf,1/.f,, J'l,f/n'ff,'i,, . 

llr'fbu 'lmLwiJ'-'i, "•z,[,..Jf,'11 

pwpapn•fl,,h'l,' H (BblCOTa OT­

CTaHBaHHfl ), "'"I"'l 'll,"l,l!nul 

,j/,pf1'i,mJ b'i, ,L.,,'i,f, ,:,,.,,,...,ltf, It. 

,...,'i,'l,ultf, 'owurwltf, l:,wrfilmfl1n•it­
'i,br/r . J'f,p_£. e'itit,..a, "'"'P"'J,n[il Jn•­

'i,l! ('i,lt, 94 }: "lburl! t 'l.zbL, np 
. ldf. 94'. :hfa·'f""l''",J_u.ft11• -~21,lt{/'~ tJn~- 1iu1'i. ,.p..,J',,,,ln,j ,..,'i,'f"'f;.bpf, 

uf,w.f,hpf, ,u'i,urlfa'l.fa ~wJ,wp• 
ftf,pwttnLJ'(! ,lblwg'itnLJ t" uu,p,ef, 

.q_1qiLUJln~fin1,f/1n,,'ftl! I,_ w:,f_lrtf, ,q:bpwi'l-wubl/i I;: 

flt ,J b,t f[n1t9 bf, 111p;w9f, w•1f, .J;Jn,luf,w&b,[ln,f_ w1zijuLU111 btfau ~f,­
<[ILUttn i:J M, ,2 u,tf ,pwp·J.11n.L/1,Jwfi ·'1-L"'f,w,J..L. 'lw'f,q.LUf[fibpt '7-f,uU[bpu­

,f_w,) ,!f,w,q_f, w,f_blft Jbtt ~.nfi,9bfi111pw9f,w1tbpf, 'l-bU[.pnd •q.np~ b,f, LU -

~m,J q·n1tw..3i.L. ,'lwfiq.wf[11,bf" (Itq, 94 )1 ULUf[J, .t;w u1111n,pi'n,1tp ,f_bp9-

J1 nuL bf, w Jb U/ bu, n,p ,,fin{'J.f, ,f_ b p.p_n ,,J 'f,l'w i; ftn ,JI! 1 ud-f,w ,J b ~ 

.1f,fif,1 b[Jb l~wftl! ftw;jun,,J bf, Jbmw'lb iwpf,9, UIU[UI 'f,UfLUU1UJftw­

-+mp,riup ,J; ,[bp9,Itb,l urcwmf,'i,b iwp, 0,.2-·0,04 tfrJ' mpwJwq.~n,f_, 

npJ! Ufbm.p I; ,pw'lftw9LU~ 'lfrLJ, wnL,f_wq_f, bpft•nL ftwppbpf, Jf,rnoni 

}pw[' Jf,w9,f_w~ JLUubpf,91 '7-w /JnLJL I; .111LU1f.f,u Jf,It f]!L. ,f,np.MI ufte­

.JJbL{! ·'l"'f,'q.wqf, m,wqf,9 .t:,bnw'91tb[ 01'1-[!, npf, .t:w,Jwp •'l.LUfi,q.wlll! [!U­

·11l!'IJPP9 ft.wifun LJ b'f, l;Jn.'1_ u f,wJf, J bp_ ZJ1'f¥:W~ I,_ b,pp wJ1pn 'lf Off(! 

·'l-""f'U .J; ,q.w1f,u, 2111'ftn,,J b'f, &ft,. 94-nd 9nLJB 11111,f_w~ ,J.iL.n,f_t b/Jb 
.l;Jn11.uf,w'i, wpw,q. ,I; zbpmw,f_np,f_nL,J, •'lw'i,q.wft·e U{bt11.p I; ftLUfuat 

4JJ ,f_ b tft 1p wpJ.p: 

lln,f_nput,pwp, wfiwtfti'l.f, 'ilwJwp i;JnL[UPLUJ/t f[n.fi,uM1mpLU9f,w1t , 

J!UU1 'l-fau·~b{"u !pw1'l.ft, ,f_bp9·finul bf, 1-~%-J, uwiLMw'f,fibpn,Jt 

$npA)1 lfw111wpn11f~ 

9-lw'i,f, .f[w,Jl un,f_n11wf[,wf, L"'Jf, nL .pwpJ.p pLUdwftf, Jbp_ toinul 

.hf, ,f,n11.l.wr.ft•,f_n1z J;Jn,tuf,wfi Ii. LLUtf. fa!wnfin,Jt ~wfiq.LUfr[! l;JnutufrLU-
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JP Jbp_ mfr.'[_LU,f_npnLJ b'f, fuLUn1tbll! ,f_bpp_w9H1nL9 w,'i,,,lftlwUfbu .t:b­

mn, lJ.'f,,.t;pw1db7.111 I; .t:b1111L.bv npUfbu.qj, 'l""uq.wftf, •111wft o'l-f, p2,111f,ft-

1tbp i_Jfi,LUfit !},w1t1q.wft,l! ftw1fub[nL9 1bmn, .t:wz,f_LUJf,'i, JLUfipw'l-fr111wf[,fr 

Jf,2.n9n,f_ w'i,Jf,p_wU[bu 'f,2LU'i,wft,n,J b'f,, L~LUftf, ~UJJpf, 'l-f,,l'.p[! L. •qnp~f, 

qJ9niJ ,f_ w Jl'ftJwfiw,z_w•,f, l!' d-wJ wfi,wft u,n dw,,J LU,fiwf[ It w111 UJ pni:J bf, 

ftzbn.pf, L~wftf, 'l-frr.pf, ,f,n,f,nfunLfJJwfi q.pLU1t9nd' ,f,npJ..f, u't'l.PnLJ 

LU,f_btf, f[wpil. dwJLU'f,wf[LUJf,,2_ n9fibp f, l!'f,JILU9.j!nd, f,uft ,f_bpp_nd' 

w ,f_ lriJ, bpft•wp [! fi rpJ h_n ,,J'i,,bp f,9 t;,bmnt 

<Pn p.J.f,'!} u,111 w9 ,f_ w ~ LUJ1'1-Jn L'i,\p,Itb.p f,9 ft ,LUnn,9 n ,J bf, I; ,J n l;J_ u f,w Jf, 

zbpmw,f_np•J .LU'f, ftnp[!' Q =F(Z) unLUU[b'i,,qj,w'i,bpf, ,fiu111b9,Jwf, f[,npb­

pf, opf,fiwftn,f_ (l;p_ 268 ), U.1u111b'l Q-f,fi '\LUJLUU[UJll1LUUfuw1in LJ I; 

L~LUq•f, ,f,n1,f,n!Ju,n ~P JnL1i J!l 11111w9,f_ LU~ zb pmw,f_npJw'f, 'tn pbpf, wfiwtf,­

'l.P Jf,1n9n,f_ (l;p_ 267-271) 'tLU'I_Jn,,J bf, 1twL. l;JnituftwJfr Jwu-

1tf,ftfibpf, pwzjuJLUf, ftnpJ!, f,uft l;p_ 258-f, (4) t:LU,f_wuwpJLU'f, Jf,­

tn9n,f_ .t:w,z,f_nd ,Jwu,1tf,ftHp.J, zwnwtffa'IJHpf, Jbttn,flJnL'i,J!l 

U.z}u1rum:w &. f 1. ttin11qwump)1 

1twin1Gmp!wG 

npn2mtin 

wqqhgnt)i)!ntGf! ttimiuJiw!Ji 

-.t11w h tumiuJiw!Ji 111)1Uf1' 

tJ.,bp'9•1inL,J bf, ,bpqni •'fl.Wfi , npn1t9f,9 Jbqf, Jbp_ L9find b'f, ,10 dt 
fi,LUmpf,ndf, ,olbwmf, 20/o-w'i,n9 1f'LUJj,fi. 'LnL~n,1/J, f,uft JJniuf, Jbp_' 

10 dt /Jnpw~ 1.nip1 '7-pw'i,.f,9 t;b1111n, JllLp'LU.pwfi',J'_J•nip ffLLUfif, ,Jbp_ LU,f_b­

£W9 f, n ,J bf, 10 tf t p b,'f,"l n l ft w ,J mn.tn intt <J.1w1L,'i,b {' [! ,f,w ft n L,J b'i, 

fu9w'i,n,f_ L. f}w,j,w.t:wpn,J LUJfi[!wfi, Jf,'fti.L. u111w9,f_f, .t:LUJLUubn 

l;Jn14.uf,LUt fl111w9,f_w~ l;Jn vluf,w1tbp[! 10 l"nUfb fJ'n'l.1t,niJ bf, '\ LUfi­

q.f,u 111 I,_ .t:w,l bJ UJ 111n uJ J,pwp '> bmt tJn"l)qwmnpn,f_ U[Ul1111['UI u111,f_ w ,t 

q,winLfi ,l;JnLLu-f,wJf,9 ,[bp9'i,n,.J bfi 1'i,•pw ft ,buJ! ni ,fp•w 11, LU,f_biw9,finu! 

,J f, .[!Wfi f, pjnLp1b 'lfr ft u n Lf!UJ f, II I ft LUJ u n L'l-Ulf, II 'i,b {' ft:f,9, n ['{! l LU ,f_ 

lnu},f_nLJ 1/; 1l;Jn,tuftw1f, n•z_ UfllLJ"'J1 !pw·q_n,J: (w,f_ flw1,f,w.t:wpniJ bu 

nL f,{''UJ Jbft ftwflfritl! 111briwt/:npnLJ wnw,pftLUJwftf,p WUfwft•ni ,£pw 

('JunwUJ,f,btn,f_ ,f,p,f,nipf,9) L. ,,Jw'i,pw''lfrmw'tf, 111LUq npnznd l;JnH ­

u f, UJ J'P 111J, "II!, UJ JU f,'f,i,pu' .fib n' {' ,.t; b'l,n'-Jrf, I; .t:w'i,,'l-ft u w,f, nd 111,[JLU L 

l;,JnLLufrwrf, ·'l-ftuUfbpu !pwq_J! L. n' ['.(! '1-ftUfbpu Jf,,2_wi/_UJJ,('J!l 

tJnL1ufrw1f, ,li'i,w9w~ ftbuf, ,f_pw w,f_btLU'9'i,n,J bf, Jf, .pw'i,f, ftw­

Pf,~ CaCb-f, /uf,111 in,~nLJJil ni finpf,9 nLdb'l_ f}w.,j,w'>~{'~LJt '7-pw-

19-1370 
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uJ,9 .t;fun11 Jw'iipwrpf,mwqf, mwq u111111cq11,J b'i, l;J111JJ.uftw1f, mfe"ll!' 

lf wupw111J,111wf[,f, 111W q bp1hw911'l. •Uf.W'll1qbp'ii,bpp 'i, l1LJ•U 1ffl1LJU bp11 ,[ 

uqwp11,J b'i, wp11lwu,ww11i/J1w& mbmp·rnJ ,I,_ 111w1f,u '1-ftmt/_wJ- bpb-· 

t/_11,1.Pf, ,p.w,9w111p111,fJ-111LU[!t u.,,'i,11,.t:but.h,. w1u::,pwdb2111 I; uq•wp•b:l [!U-

111Wlf}t/_w1J- ,b,p1f[11, m'ft,"IP 1l;J11Ltuf,wubrif, ,q'wnJ11L9,,[w,J-pf, :l11111w.t/_11p· 

u1/u b J w 'i,, 911 LJB 111 Wf 11 t/_ ,J;,J 11 L[lffW 11111p f, J 11 l b,1[11 'l''i, bpf, '}-WU wt/_ 11pJ w'ir 

ftwp,qp !f,wq_bpf, ,p.W'dw,uJw'i, Jwqbpbuf,u, 

U.z}uwmtu&f 2. '1,J1Gti1wgli1.'lw.mw1)1u tum1u)1w1)1 umwgmuJ!, 
(tun'q q.w111nJ11! 111n1)1tl)1 G)11u111 )1pm G t) 

w) l;dmicJWlllnr~ tqmmrwuinni.dp 

t./,f,'iif,[w9bww111w1,J,J.1 •l;J11ituftw1f, u111w_9Jw'i, .t;wJwp 11,pUfbu t­
Jin'1_qw1111,11p 01q,111w1q11pJ-.nrJ b'i, Uf.11'f.fe,fi&ftLUU/Pl''ll1P 7%-•w•'ii111'9 l"'J-11,,fl,t 

ff/11,[ipi,fj,lulf,[U,Uf'Pf"/./1,P 'l % -LUU;n19 [11,dJ-nit,/J U[•llill1piWIU,m,btnL .t:wJ,wr 

t/_bp9•u11LJJ b'i, 9,3 q 1.nip, 111wpw9un,J p_pw1J,u 1p.W"f..1'iif,pf, t/_pw Jf,'i,1_!1: 

70° I,_ 'iipw ,£pw ,f,npp 1p.w1df,uu1bp11t/_ wtf_btw9unLJ 'l q Uf.11,[pt/_f,uftt­

UU[.f,pm, Jb,Juwuif,frwqw'i, 1/uwnuf,:;_111/_ wlU[!Urp.t:wm ,fuwn'iibt11t/_ [l1L-

J-ni1Pl!t U.J1p.11ru U,Ufp[I111[! wubln,9 .t;b11111 ,fuwrn'i,b,ll! 2wpniuwf[11,J 

b'i,, Jf,'ii!}lh u111w9t/_-J, JJw,f,w•u9f,ft [l1LJ-11i1JJ1 {11,J-11,J/J:p UIUl'j! t/_f,,"Aw-

1[11,J !f,ftL,mp11iJ b'i, 2-3 2b,pm Jwnuw1f, Jf,p_119n.t/_1 U111w'9t/_n,J I; 
p.w1t/_wq1wu.w;_w•,f, f}w,f,,w!'i,9,f,,q, J1w:J-11i:9,f,1q ln,J-ni1i{J1 

_...-,-. ---
p) l;dn1.iu~WJ~ umwgmdp 

t./,bp9'iin,J b'i, ,[_f,'iifttw9bmw111f, J f, np112 J-wt/_w1 (20 di) h lw.[ 

Juwnubt11t/_, ,f,n,pp p.wdf,1'i,'i,bp·nt/_ wt/_b1[W'9UnLJJ b'i,, unLJ•U J-wt/_w•tnt/_ U[l1-

lf,t/_f,'iih:u•U[f,p•mJ, [l1LJ-ni1P• 8wuqwLJt L np Uf.11[f,t/_J,uftlu"l'Pf'll1P P.f'UI~ 

Jp'ii l11,J-ni1,JJl' 1-2 di w'tbtJ, 1/t'iif, t/_f,'iiif,[w9bmw111f,91 luwn'i,11,J b'i, 

30-,60 p11Ufb, Jf,'i,'1£1.,_ ,[f,ufttw'!Jbmwmf, ¥.'UIJ'l1UU •l;Jn,luf,w umwotfAtl'' 

flp112bL umw9t/_wJ- {J11L[uf,w1f, mpUf.f!' 

U.z}uwmwlif 3. 6m11.)1 l:um1q.wgmul! wnwGg dliJuwG)lllwllwG 
GlipqnplrdwG 

ff/wmpwumn,J b'i,, '3 di qbp;_wqf, 111,rz.f,9 (KaCTOpOBOe Mamo/ 
ftwJ t/_11,2f, db/J!f,9, 2.5 di 950/o-wu119 i,Uff,,pmf,9, 0,1 q o,Swnf,9 b: 

0,1 If ,ft.W1J!j,11:l"w1J,s ftwq_J,[_w1J- l'moJ-11i1P• ll.'j\um,.t:bmli., IU111Wl!J,fwJ- [l1l-
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J-niJ.fll! qwUfpLJwp J-wJp 11t1&b9nrz. ,Junrz.11t/_wq11t/_ to'ii11,J bu p_,pJ, Jb1_1 

8n,rz.f, qwfJ-ftt,ubp[! '1ftuUfbput/_11ul b'i, ,I,_ u,mw9t/_11d I; qwJnLU l;J11it-· 

uf,w: 

flpn2bl u111w9t/_wJ- l;,Jnutuftw1f, mpUf.f! f[wflfttubpf, Jf,wdn,lJw'il 

brz.wuwqmf: 

U.zluwmwlif 4. ~Wt.l.Jit)1 ljnUghG111p)11I tum1u)1w1)1 UjWUIJIWU­
lnTilU]! 

<Pnpdf, .t:wJwp w,u.t:pw,dbz111 I; 11,ubuwl dbtwmf,u, 11pf, 1 %-w­

un 9 [11 LJ-l1LJ,/J[! 111wlf, u I; p.w ,[w q wuw :_w,f, "IP 'i, '1 '}-l1U '}-11''1. I U.n"IJ, u f, 

dbtw 111f,'iif,9 llf UIUl['U/ Ul/1 ri•iJ b1'i, 0 ,5 %-wu n9 [l1LJ-n LJ,P J'J,'ii1}1h 40.,, 

111w,pw9pwJ- 21'11,J', U.!'1 'tniJ-11i1JJ<.f,9 10 di lU''i,11,J b'i,, 125 di mwpµ:_ 

rz.niflJwJp. ff[WUf, Jbp_ I,_ dwJwuwq U/ll dw,Jwuwf[ /Jw•,f,w.t:wpb•tnt/_, 

wt/_btw9u11iJ' 5 dt uwtf./J, 

1./wpb[f, I; uwt/_P[! wt/_btw'9,'i,bl Jf,'it,f!h 30 dt I,_ wtfbtf,, wiuf,'ii­

ppu' UUIUIUUl\l 75%-wu11·9 fuf,m 1l;J'11,luf,w1 

luliq~r.- 9-wmz.bftf, uwppf, (l;p_ 284) oqu11,fl1wJ'p. ,f,11pdbup 

u UIUIUIUI[ p.w•J,p.wft.J, 111irz.f, 90 %-wun9 l;J11quf,w 01bf,uwpptf_ w·ftw'i, 

uwwpf,,11ulf, ,ftw·J qt11'Jjf,11mlf, 1 %-1w•u·n9 'lmJ-nit,/Jm1J1 

U.zluwmuilif 5. Q.p }1 tum1uJlw!Jl 111w111pwu111mul! 111n1mn1)1 
dli~ (l:um1q.w111np]! llwm~mllG l:) 

l./11N,w1f, Jbp_ l'8u11iJ bu 100 di •11111l11w1 i,_ ,upw Jbt_ wt/_b.£w19-

uinJ 2 q Jw'iip q111,p111t/_wJ- :_t/_11LL¥.'UIUU19t/_wJ- p.uwqw'i, f[,wnL1_11Lf[t ,{11,J-­
tf.bll' t/_bnw\UWl[l1L9 .t:b11111, 11[''[' m1h11,J I; 1-,2 op, U'UIW9t[wJ- [l1l­

J-ni1/Jf,9 10 di w:u11,J b'i, .t:rz.f[t/_wJ- fu9wunt/_ 'flUIU,f, Jbp_ I,_ /Jw,f,w­

t:wp•htnt/_, 'i,,pw t/_pw ,f,11pp p.wdf,uubpn,f_ wz/.b1w•9un.uf 10 dt ,2.nLJ11 

t./,bp[! ,uqwpwqp,[_wJ- JbfJn'l'i,·bpfr9 11p/,jl; Jbftf, o,quniPiwJ.p 11-

pn1z11,J b'i, u111w9,f_wJ- l;J11,luftw1f, 111/t,U[[!I 

U.zlu1Wm,Wi&f 6. l:um1uJlw!Jl u111wgmul! q.lipmwJ!wgwt\" q.n­
. 1nJ12m u)l~ngntl_ 

tJ11quf,w'i,, umwun,J bu 1'i,,ft. 913-11LJ 911~!'8 mpt/_w~ uwp[!fr 

oq!l11~/JJw.Jp, ,h 285-111iJ ,'i,q,w('wlq['qw1J- Jbp11'111'4_1 Uwppf, Jb2_ ll!U­

'iin,J b'i, 15 di p_n,17 h wtf.btw9u11,J 0,3 dt q,np~uwft,wu w2rfuw-
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UJUJUij!HpJ, 'lbquu/_wpf, q'n'lJ'fi9 UJTlUlfW''fPi/.wJ- JNLfJ.[!' 9-nlnrzn, 
qw,P,uw1J,9, UJIU(Wqb JwJpUJ',,f,nqwqf, Jf,fn9n,/_ uf,uu,b,lf, ,,!bf ,l,'lnuf 

bf, 0 ,2 JjJ~nln f1U1 w,/_;b 19nLqw Jf,1' 7!;1':znLJ nrJfrb9n'l q.b['U1Ul•j!!ll'9t/.. wt 

lf"'lnpzf,: 
,llpnznLJ bf, uu,w9,/_w,} {JnLLUPWJP UlPUfl! icbp[! 1'qwp·wq.pt/_w) 

b'lwf,,wq,Lhpf,9 np/JJ{ Jb·qnif: 

U2]uw.'lll1.UG:p 7. l:uni1qwgt(n'I. lfwpft1ftlfGh11ft uwlfhflhuGhrft t(11w 
bhn1qwmn11ft W1Jun11pgftw•1ft WUfW9nL!9f! 

If} Ul'U1f1WUU1NLJ bf, ,,Jblwu,f,uJ, Jn'Ul O ,OOr! %-wun19 ,n,JniJ/J, 

15 Ji wun,J bf, t:qq,/_wJ lfuow1'n,f_ '1,lw~f, Jb1., wt/_blwt1und 5 Ji 
,pbu.q_"'l k nurlb'l Piui,f,w,t:wpbln,/_ {Jnirq.w91'nul WJ•U: 

llu,w9,/_wJ qw/JuwuUff,UJwq .tJnicuf,wu ,!f,f,{U1f1NLJ bu 1,wifuopnp 

'2f'nl/. /l['f,/_w,} !f,folu,pf, Pi'LfJn,/_ f-':wqwnwq UfW[1Wq.WJniJ ,{Jn,luf,w­

J.f, ,qwl[Jf,lf,lfub,p[! lfwpn•'l bu Ju,9,w1u,bl !f,follln!f'P Jw"4,mu,f,~bpf!)1 10 tlt 
!f,f,IJ.Lnf1WU1[! ,f,,wnUnLJ b1u 1 Ji IO%-w1'n•9 u,wufruf, f{'Wjf,1' ln,JnLJ­

,pf, ,t;b u,, w,/_ b'f_w9u n1,,I 1 ui 2N ,},}Jlpw·qwu PPi/cf, lnLJn LJ/JI ,[j UfJr­

'UJUJlt Uf''lu,npnLfJJWU UJT1WfUJ9,n,J[! 9nLJ9 t u,.wlf,u dibtwu,ftuf, UJfl­

qwJnL/JJnLU[!l f!Jqwnpw1_w,f,f, oq.un,fJ1wJp t:wJ/,,lwu,n,J bu !f,fiL­

Ul['UJUlf, Uf'lU1npnL/JJnLU[! UnLJU .!kn,/_ Jzwq,/_w,} ,Jblwu,f,1,f, 0,001 

%-w!:,:o !,_LWJpU lnu}nLJ/Jf, Uf'lU1npnLjJJUJU t;bu,, npn,/_ tL t:bu9 npn­

znLJ bu, /Jb UJ'f:Unpp,/_btnL t;bu,kw1'j!n,/_ npj!WU t fitbl ,Jblwu,f,1,f, 

qn1'9biiu,pw9f,wu qwJJfiLf,qub.pf, Jwlfbpbuf,1', 

U.zJuwm·w&f 8. l:tim1uftw lfwqu'nlJ. ~wqh11Ji fuum1p1wG wq­

l}hgmpJntGf! G11w If wJmGmpiwG 1'.11w 

1.'l1fr,/_w,} fu9w'bn,/_ WU(Wqb 'q.lwfrJ, Jh1. ~9un,J bf, 10 di t/_w•q_h­

lPf,f, JN"'l• upw 4.J,w wifbtw9unul bf, 10 Ji 1uwu,pf,nulf, otbwu,f, 

0 ,,5% -w1'n•9 ff1W 1f,1' l'iLJni1P k LW ,I_ pw.,f,wt: wpltl,nr/_, tJ NL£l'[-UJ9un,J 

WJUt lJu,w9,/_wJ tJn,luf,·wf, filnT1'nLJ b,u t:w1'1q.f,uu, ·"- 1,,zn,J, /Jb np­

pwf, rfwJwuwqJ,9 t;bu,n ,u1tutf.b9 {J,nrJLufiwJJ, zbpu,w·r/_npnul,f!t 

ll.J1'nLt;bu,k, 1'nLJ1'"{f,uf, w1'n/Jf, Jb1. L91'nLJ bf, 10 Ji t/_wq_b(/r· 

Lf, JnL'l k 1',p1w ,/_,put w,/_btw,s1ind w11'pw1' u,/,,u,purnnpw,JijuwJf,f,, 

Jf,1''1:,k 1'pw ,f,,u,n,JJ1n,,1'[! t:w•t/_wuwp,fj, 1'wu,pf,niJf, .o~b·wu,f, ln,Jn,J­

/lf, fuu,n1,/JJW1'[!t IJ.1''1 ipwunLJ •t;wJtt'q_,/_nL,I l,f,, )juw,n1'n,pqf, .J .bq qw­

P/rU! · tnLU.nLJfJf,i, w,/_h1w9Hlf,u: lvwnifJJnihHpJ, t:w,/_wuwpni/Jiw~ 
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'1-bUf,pn,J q.9,/_wrt q•wPfitl! n'i. q.un,J t f,,bp.p,k, r/',J_ ,(1 ,{l_bp 1{ ,pwp•J.­

l'w1'n,J, w Jl Jf,n,J t t; w,/_wuwpwl12n,/_wJ ,f_f,1,!;w qn,J: /uu,n,/J1ni1r-

'ii bpf, t:wp9[' •ln,JblnL9 t;bu,n ,'fl.UJ'i,,f, U(WpniuwqnLjJJnL'ii[! £LUt/.. l[Jw- . 
,f,urt:wpn,J bu,, tJnLL•'l-WBnLJ[! ,/_bp,fWUW[•NL9 t;bu,n UU1UJ'9t/_wJ t­
Jnl.Jlufawu /Jniqun,J b,u t:wu1qJ,uu, Jf,1u1c"- j!WJ,PWJi/.bll!' b:zn,J bu zbp­

u,u,t/_npJwu rfwJwuwq{! 'U t:urJbJwu,nW WJfi uq\q_ipf,9 U(WU1['UJ.UU1-

"-wJ {J nilufa w JP qw JNLUnL/JJWU t;b•u,: IJ.pJ.wfiw1'11['nLp JW u ·u,/,.u,l"nuf 

uzn,J bu ,{JnLL,uf,wu qwq_Jnq !f,w,q_b,pf, fuu,n,/Jrniu,ubpf, wq_~b9n,­

P1,nu1Jl' Lpw lfwJn,,un,JJJw'ii ,[_pw·, 

U.zJuuunw&f 9. lawpJi1Gh:11ft «lfJwGJ!ft mhnlJ.ntftJWG» nrn2null! 

1m1J./~m11 pwdwGuwG uwlfh11huftG 

(f;uu, f!J. IJ.. frl:tipfru'fbpf, kb. 1/. t/.buuu,pbJf,) 

<I> n p,J.f, ,; w ,1 w p "- bp9 fi,n ,,r bii hpq n L .pfi'J f, w q·wu ,p u,1,lw q' n·p nUl!J 

Jb1. L91'niJ bu 0,2-0,5%-wung 1iwu,p,f,ndJ, olhwu,f, U,WJpU £NL-: 

JnLJ{' J.. w,JblwgbmJ' pbb'l.nlJ, 

J'J, zbru.1 'J,f'w'i,J,9 t.b,nn 'i,f/, 

!/.''J, w-mJ' 9nLt9 u,rif..uJ "'ffi~ 

"'fb111n1[, n{'f, l1w"'f{,LJwrf, J,,,r 

rl! Jni[wJ I; 'lb"'ff, if.hr, pw-

dwq'i..brf,9 J'bf/f, 2_rw1f,t zbrmf, 
J'b2_ /1.,,fdby'i,,,,J' b'i, Jbff f/w••. 

PrL tnL'l_' b,,"rnt"l- pwdwqf, 

.J"L,,..,,t,'i, zbr111f, Jb2_ "'i/i"'ibu,f, 

J'l!f.n9n,[, "£'fr ,h»Jfl! a'f,f_wJ I; 

np"'fbu ~w"'ffruwr {'i,ft. 95, p.), 
"wf'b9'i,mJ' b'i, J'bff "-fJf,1 

~~ :=: ; 
- -- --
=·-

2_mp1 Ill {J 

f:twfJplf! t.b'l_mqf, J'h2_ "'f/;u,,e I; t,~. 95. '1wp/iir,bpf, "~JWf,jlj, ,n/,.n11n•-

L fJJwf,» nprrznul[!t 
"w[IJ.,q'i,i,l '1-"''i,'1-w'l, npf, .. wJ'wr 

UfpUfbu,f, tf.bpf,I,, Jwuf,u JJ,w9,/_wJ t J,f,ftl"nrlnpwf qw,/J'fil,f, 'fnLp:J 

q.w[nL wpw•q:n,j/JnLU[! qwpq.w,/_nph,LnL .t;u,Jwp: bpp q,wJJfatu UJflUJ'flll-

' un,J t, w•zfuwinb9uniJ bfi r/_w1.pqJ,UJUW1_U11,f,[! k qwfiiq.'iib9'U"nt,,f w1f1 

UfWt:f,ii, bl"P qwflf,ll! JJ,w,J..n.,l,/_n,J { t;b'ln,qf, ,t;b,u,·: BnLf'W'.pWU',l.Jn'LrT 

qwpn'l t;b"lnLqf, t;u,,lu,p Uf'h'w.p t 4.wu,wph[ wnui,[wqfi 15-20 l_W-
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!1/rnuf, 1:bu,n JJ,w/L npnzbl qw/Jf,[J, <CftJwh.pf, u,/.,_n'l.nL/1-Jwh» JJ,1J,& 

IU pid b.p[! t 

bpb ftwfl:f,f&bp[! 2"'"' wpwq. b& Jnmbfind !f,w·q_bpf, pw•dwfi­

Jwfi Jwftb11buf,L, UU1UJ9i/_nLJ bJ, f,pwpf,9 ,pwi/_wftw'i,,wl"''P UJW[f,pbrr-· 

1/.n'l. U1,j_JW[hbp1 (f}wpq_ t, np "'J'f"{f,uf, "l"'JJwLfihpnLJ ftwJnLb ftlf,'i,f, 

UJ J& q.f,uU[bp,uf,nb J J,2,w,f_ w /[''NI[ {JnL[uf, w'i,, np,J, ~w•/J-fel'i,bpf, •<rft.Jw'i,-

11J, u,l,n'ln,p-JnL'i,[!» w,f_btf, Jb,} '{t 

t/>np.l[! ,[<bp1w•9.f,btn,9 t; bu,n, ,f_ b,p9'i,,n,J b,'i, 'i,wu,pf,nulf, 'O[ bw-

111/r [NL,}n,J/Jf,9 100 di, wi/_h[1u9LmJ b'i, 50 ul 100fo-w'i,n9 MgS04-,h 
tn,,}n,J/1 I,_ 'i,n.pf,9 npnzn,J uu,w9i/_w,} ln,,}n,1/1,J, n, pbfrqn1f, ftw/Jfit· 

Lbpf, crft,Jw'i,.pf, m,l,n'l.n,p'i'n,'i,·[!»t 

1.wLi.lb.wpwp,f_n,J ,{ · ,pw9wu,l'bl ftw,u,wp,[n'l bpl,n~J/Jf, Jb,J,,w­

fi.J,,q_ J [! I 

r/Jp,f,n,p'i,bp[! 'l-wq_/1:b'ln,ft (9-J,1:) mf,:U[f, 'ffaUUfbpu uJ,umbJ'i,bp 

b'i,, nl'n:'i,.p ft•w:q_J,f_w,} b'i, o•'fnt/. ftwJ npl/.t,.{ n,pµ;z ,q.wq_nt/_ Lsi/.w,} 'Pl!Z­

":f,lf'i,bpj,91 Pzu,f,ft'i,bp[! U[U.1U1i,f_w,} b'i, •~b'lnLqJ, pwpwq flw'lw'i,{Jn,f, 

'1J'f! .t;w'i,'fJ,uw'i,nLJ { uJ,uu,bJJ, w'i,l!'i,'ih"'"' !f,w:q_[!, w 1uJ,fi.p'i,' 'ffau­

Ufbp'uj,nli- J J,1wt£ w Jl'l!' 

ll.'i,,t,_w,J,, 'i,rrw'i, f,9, P,b f,'i,i;_ b'lw,b wft n t/. .{ ,q.w 'l.l! J wL pw 9 i/_ nd t; h­

'l.nLftJ, J b p_, q.wq_J, ,JJ,p_w t/. w Jpn ,J t; b 'l·n<ft [! {J-,u,,f, w1:wp bl n'" L J f,'2_n9 n i/_, 

Jlb----t;b'!:,t,_j, Jbp_ 'l-'!-'4P ,pzu,Jrft,'iibp P"''9 fln'l'i,b1nL JJ,2,n9nt/_, 'Pl!l'­
,q,nLphbpf, w ,nw1_w9JUJ11, Jb,fuw'i,f,,q_J[! ,nn<J t J,n<Jh[!• ,uftt'lJ!nuT "1"'­
,q1ft · P''l't.n1fr.ft''i,b[1![! ,UJ'llUJ1fUl'9'i,nLJ b'i, 'l-,w11_/lt;b'ln,~ft ,t,JnL[u,j,,w'i,, WU[·"', 

,t}w,}q,i/_ b Ln t/. ,; b rcn LI[ w Jf,,'i, b pq•ft•n 'l!J w~J, .flw'l w'i,fl'i,b f' n t/., p wpdpw 'i, nLJ 

J,'i, t;b'l,n,qf, Jwqb.pbu[! I,_ 'i,l'w ,fpw qwq_,JnLJ f,pwp t;bu, ' ftw"lt/."'~ 
.Pw'lw'i,flw Jf,·'i, uu,pn<q m Nl{'UJ' Jf, -l!''i,rpt;w'i,n<p 9w1'!,9, ftwpt,_wup t!h­

-f..114.. t 
f, I' b fi,e zwut ,: UIU1 q,n ,p JN'L'i,'i,,bp n t/. •,f,,p,,f,n<p'i,b {'[! 'i, J w'i, bL ·J,, pu, 

tJnL[uf,w'i,bpf,'i, ('i,ft. 89 ): tl>p,f,nLpHp[! p'i,npnz b'i, ppb'i,9 wt/_b[p 

9w,}p ,,.J,,uU[bpun<f11w'i, UJU•UJ~Ul'i,nt{_, .pw'i, unt..uU[h'i,1q_pwfihp[! I,_ un­

,[npwft w'i, t J nl!,[_1uJr w'iib ['[! 1 ll,,n;wb,J.j,L ,pz1u,j, ft'i,b [''[! t; wrG. w'fu ft.w ph LP { 

u,/iuubt 1:wuwpwft- w1;_.pnt/_1 lfw•qw;'i, ,,f,µ,f,,nLphbpf, ,t;bu,bp·nq.bbn<­

fJJn<'i,[! I, wq.pbq.wu,pt/_ w&ftwJnL'i,n<fJJn<'i,[! 'i,pw'i,9 Jnu,b9'i,n,J t tJnL[­

uf,w'i,bpf,fi ;!.,_ un<uUfb'i,q_p·w'i,,bpf,'i,, p'i,,i.Ufbu 'i,w,/.,_ [pn!f,n1p. ftnlnP'l-

. uj,uu,bJfibpf,,1,, 
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l;wm fib .pf,;_ qwJn<h ,[fr,-SwqmJ ,f,pipnt..[''i,bp[! ft,wpn'l b'i, q.n­

.1:niJ/Jtn,'i, n<'i,b'i,wl npwt bppnp'f pUll'lW'f[''UIJ wuf,' uutUJ!pP/:P•'l.."'UIN['J, 

11 bp ft w .J n ,[J J"' J,p t 
f,,'i,i.Ufbu ,tJn<L•uf,whhp/r, UJJbUfbu f;,l ,f,p,f,nLpbhpp 1:wJwp np­

Ufhu ftwJn1..'i, ,wyhn'lfi,bp-,,f,p,,f,:f'"'1l-nJw9n<9f,,;_'i,bp ftwpn'l b,'i, ,}wnwJbl 

Jwqhpbunpb'i, wq.u,J,.t/_ 'i,Jn,ijlhp[! I,_ pwpdpwJn·LblfnL[WJ,p'i, Jpw9n<­

p JnLH b {'[!, o,pf,fiw q, ,or&.w n;b b ['[!, u "{pm UJ t,_n£9&hp[!, u "''"I nL f,L[!, 

Jub•dWJ:NL'l'h[''[! ,1.,_ UIJLhl 

t/>,p,f,pwq:n1•w9,n<9p1:Lhp[! ,pwdUJ1'irt/_n,J b'i, bpq'n< if,,Jipp' p,mJl,-i.. 
.nuJhq: 

fa'mn ,f,,p,f,pw•q.NJUl9N'9fti.J.'i,bp'i, ppbb•91p9 'i,bp•l[:UJJUl9bnLJ h 
.9wt}pwJn'L,blf,n<[WJf,L Jwf(hpbunpb'i, wftu,j,t/_ ,opq.w•'i,,wftw'i, 'i,Jn<{Jhr 

(uUfJ,pm'i,bp, f1j}n<'i,hp, wJf,'i,'i,bp, !f,bif1nfHp)1 ?pw'i,9 'P{'l'P["w9'i,n'l. 

t; wu,ftn1.,{J JN't'i,[! U[UI JJ w'i,w,[np,f_ wt} ,t pw9 wnw,Ufb u J wft b {'bu w JPb 

wqmf,i/_n,fJJwJ,p I,_ ,1:nJnt,niq. 7.wp,PhpnLJ wc&.nd { Jnlb-ftn,lwJfr'i, ft:znp 

w ,-&.J,w'i,l! q_nLq.[!&/1-ws, pu4 Jfr'i,'i./L Jf, npnz uwi:Jw'i,' I[,n'i,·9bbmpw-

9J, w JP J ,b ,}w9J w'i, [! 'l '!~q.[!L fJ-w91 

Uwftwfl, Jwfrhpb,uw 1j,'i, l'wp·Jwfl ,p,rh9nulf! .t;.wu'ffruw'i,nd t 

w'i,,1:,purdb,z•UJ, ,PUIJ'9 n·1. ,pwt/_wpwp U[WJ,JW'i,, ft ,UIJNL'i, ,f,p.,f,n<p ,[!U­

mUJ'i,Ul[NL 1:w.Jwpt ·71.J.'fujfouf, J wq hpb un p1b'i, w·ftmpt/. J nL'bftnL['i, h pni/_ 

ftwq_J~wb Ul'fUNP,,NJ/i•nh zbplll[! ;_n~'i,,J, &f(wmh·[J, UU1(TNLl[:U1NL['UI-Jb­

Ju w'i, f,f(~ ft wL ,: wu, ft,nefJ JN<'i,'i, b p, w !'1 "{ wm-G. want/. ,ti[ 'i,l'w'i, 9n t/. qw­

Jn<L w9,f_ w,} ,f,,p,f,nLp,'i,bpf, ftJw'i,.pp m/.,_n'l'n<PJnL'i,[! zwu, lfwl'-G. t (Jf, 

~w'i,f, pnUf b ftwJ t/. w JP·ft!w'i, )1 ?pw'i,9 q w JNL'i,nL/JJn<'i,[! ,f,n.pp L npp 

t;bUJ/.,_w'i,.pnt/. {Jn<JL ,f,p,f,pw1q.nJw9n<9fafibpn,f_ ftwJ,:,<'i,m9t{_w,} ,f,p,f,n<p­

'i,hp[! [WJL q.np,}'i,wftw'i, ftppwnn</1-Jn<'i, 1.n<'i,b'i, I,_ q.np,} b'i, w,}t/_nu'i 

· J,f,wJ'i, UJJ'i, 'fhU[.pn<J, bpp ,f,p,f,n,p'i,bpp9 Jb,} ftwJrntn<fJJn,'i, 1.P 

UfUl',;UJ'i,'1,t/_n,J, ,opfotw·f ,f,p1,f,pw1f,'i, !f,urmw9.f,wJn<J, npmh'l 1,f,[!p­

,f,n Lf''i,b ['[! ft f,pw nt/. n LJ b·'i, JN L'l"' J,f,'i, !f,,Ln urw9f,w'i, w t/_b LP {!f, b l[,m f,{ 

.rpw l",1,'i, bf n< .,; wJ w:p 1 

Oulhq ,,f,p,,f,,pwq.nJw9n<9J,i,Hp[! pU1[1!dpU1UfnlfrJbp 'i,JnLf1bp b'i,, 

,q.tJuwt/.n.l''"'Ufbu ""IP'!f'Wq•nt9Hp, ,,f,n.pp JwftbphuwJp'i, wft1mJ,:,f_n<­

JI.JwU'p, J!UIJ9 l!'i,''fNL'i,wft Jbifuw,'i,pqnpb'i, wJn<[I ,I,_ 1:j,'7-pUIU1U1,!Jt/_w!} 

/Jw'lw'i,ff'i,bp wnw•p_w9'i,b[n<, 1,Jw'i, hplt,1.w,f, Jb[hppL1 'l-pw1&9n-t/. Jrw­

Jn~w9,f_w,} pf"pnt.,p'i,,hpj, I[w1n<'i,nLflfnL'i,[! Jb,} ,t ( Jj, ,pw'i,f, dtuJ 

ftwJ op), "'!'1 ,UfUIU1,-Swnnt/_ t~ 'i,pw'i,~ n~'i,b'i, q.np,}'i,wI[w,'i,, Jb,} 'i,zw-

1, UI ftn,, JffL'j., I 
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0-&.wnubpf! Lfibbln ,f_ J wf[,bp bunpb'i, wf[mf,t/_ 'iiJntfJbp, J f,wd-w­

Jw'iiw f[ [!'ii'lm'iiwf[ b'i, wnwp_w9ub[nL Jbfuw'iif,ftnpb'ii w,lntp fJw­

,zw'iifJi'i,,bpt t/,bpp_f,'iif,u 2'iin['.t;f,,f_ o,-C.wa1'bp[! i:w'ii11J,.uw'iintJ b'i, pw,f_w ­

f[ w'i, w l.w·,f, wqin f, ,f_ •'PJ''Pl' w1q,n i,w9 nt9 f,,i_bb {"' 

fltd-b,z ,f,p,f,pwqnJw9n~9f,i_bb['f, fJ,f_f,'i, t U[LU_mf[w'iint,l 'iiwb:. 

pntmf,lunt[f/,n'iiw!pmwlf,'i,f, 'iiwmpf,nt,lwf[w'i, W,Z[! (ubf[wlf!)• 

llvd-bff. ,,f,p1,f,,pw qn JW9 nt9f,1J__'iib l''""- u U1 w9 if!w J 'Pl'i/tn Lp,'i, b {' I! 'l. qw­

Lft '7-bp b'i, f[wmwpnul W{''7-Jnt'iiwpbp'nL/J'Jw'ii q_w'iiwq_w•'ii 'AJnc,zbpnuI' 

l(J.Wp'b p_1p·w•qnrrJn1_fJ' Jw'i,, ,qJ,,'i, b1q;npJntfJJ,w'ii, ,p.w'q_ J w {J-,f,,f_ u1.I,'i, '7-W 'i, J'" L­

/U pf, ,Uf wml'w u·mJ w'ii, o,-C.w nw>q,n rrJ,n·tfJ JUJ'ii, m bpu,m frl w [''1-Jnt'ii w pb­

pnt/J J w'ii, i:wJrw,i:p,,_bi:,wJj,.'ii q.npJntJ I, wum,pt /JbJ W!UfW'CfW nt'iib'i,, 

,fbp1_,b pu ,u,m w,91,[i_w•J I, LIW J'ii ·f[ ,f,piw.nnhJ .q,m.wJ 9-/(fJ ,u1f,u ,m b,J'i, bp[! ' · 

,f,p,f, {''WIU[ l w u,m 'i, b,['I{! I, 'P'l' ,f, {''WIJ11/t,u, ni'i,/'i, b {' [!, 

9-npJ'iiwf[w'iinuf\ 2wm '1-bU[.pbpnLJ w'i,,.t;pwJb2m t Lfr'i,,ntJ 'Pf!{"• 

,f,nt['Hp[! .[!WJ.f!WJ,bl (.t;w,'ii1q.9HL)· opf,'iiwf 'IJl'"'Jbbpf,, 2wpwpf,, 

o-&.wnf, W[IUl'Wrwnt/JJw'i, npn2 ll''lw'iintJ ,f,p,f,ntp,'iibp[! pw9wuw·ljw},­

'7-bp b'i, fuw,zntJ I, wHpwJb2m t '1:l'w'iip ,f_bpw9'i,bl' UJ'l- f,pwf[w­

'i,w9,f_nt,l t ,f,p,f,n<,['[! f[win v'ii,w9'iin,z , Jbfuw'iif,f[1np,b'i, wJntp fJ'w,zwfr{iT 

wnw1,w'9pwJ 'i, JllL/J[! w,f_blf, 1wq Wffun:pp,,[ n,z, pw JS wJntp fJw ­

,zw'ii/J'iibp i_mi/_n,z 'iiJntfJbpn,f_ ,f,n/µwpf,ub1n,f_1 UJ'l-Ufftuf, 'iiJnt/Jbpf,9 

b'i,' pwp'7- b/JbpHp[! (Jnt,zbp[!), opqw'iiwf[w'i, fJ/Jntubp[! I, WJL'iit 

~pi,f,n.tp'iibp~ JwJ,w'iiw·f[.J, [!1'iiiflwfN!nLJ ,uquntJ b1'i, ,f,n•,f,nfu,[bl~ 

,f,p1,f,nL['j,9 .t;b•,znuf[f, wpmw!1:.n·u,lu,'i, I, ,f,{",f,n~p'iibpif, flw,zw'iifJ'iibpfr 

'1l{1u uiriJ w,'i, ,; b u,:l,w'ii.pn ,[_, fir wqw'ii,[J,'i,b {' f, Uf w,u, nntJ f,9 ,f, p1,f, n Lp[! pw J· 

.pw1,f_ntJ {, f,uf[ .t;b,zntf[f, wpmw.t;nuJw'i, .t;b,u,1/,_w,1,,pn,[ /Jw,zw'iif}'ii,bpf'' 

pwpwf[,ntJ b'ii, '1-w,i'ii,nt,l Jwf[·nmf[,b·1,,, .pwJ9 i/t["i/tntp,f, Jw,f_w~f, ,f,n­

,f, n</u n ,p J n t'ii m,b,,zf, .l.fa n t'ii b 'i, n tJ, 

</Jp•,f,ntpubp'f! p'iint}J'w1lfl'n'l .t;wmf[ntfJJnt'ii'iibp'i, b'i,' ccf[Jw,'i,,pf, mb­

qn,zn~ J.nt'ii [! » , Jrwin,t'i,,nt/J JntJ'ii{! .I, ,pwq_JwUf wm f,f[,nt;/J J.nt'ii [! (Kpa T· 
HOCTb), 

<Pp,,f,ntpf, crft,jw<k.pJ, UTl/,_n,znt/J'Jni'ii[!>> 'iipw wnwp_w9n·tJf,9 ,,l,f,'iii_!c 

[.pf,,f_ .f!WJ.f!WJntJ'ii [!'iif[wJ Ju,Ju,.'i,wf[wJf,p_n9'i, t• 
<Pp,,f,ntpf, i[•wJnt'iinv/JJn<'ii[! Jj, JbJ,ntfJJnt'ii t, np[! .t:wJbJwmw­

f[w'i, t 'iipw crf[Jw'iipf, u,/,n,znL/JJw'ii[!»t 

f! wq_J WU[ u, m f,ft ,n,t/J J" L'ii[! ,f,p,f,ntp f, Jw ,f_ w L•fo .t; w pwp b {' ntfJ J"'L'i,'is, 

,(- 'iipw Jbp_ Uf'Wpn ~'iiwf[wJ .t;b,zntl[J, Jw,fwlj,,'i,•' 

Ummqbr.qpwtihr, l;,fottu~wtihr I,_ ,J,.r,J,ntrtiLr ;:::,, 

</Jp,,f,ntpf, pWJ[!WJJw'i, wumj,'!.w,'i,f, Jwuf,'i, qw1,zw,f,'wp b'ii f[,uiq_­

Jnur' .t;b,m/,_bln,[ 'iipw Jw,[w[f, ,f,111,f,n/u,nt/J'Jw'ii[! Jw·Jw'iiwf[f, {!''ii­

fJw9,{!'ntJ, 

V +r+••r = F (Z), 

npm,b,z' V-'i, i/t{"tpntpf, Jw,[wl'i, t, 
Z-[!' Jw,f_w1,f, ,f,n,f,n•fu,lw'i, JwJw'i,wf[[!• 

tt>n P2.\,lllJUJJ lfllU 

llz}u:wmw&f 1. Cl>J11fm1J1GliJ1)1 li)ldUwqwU pUmJitW(lJITI'l dliinu­

Jit!TI1UU\iJ1)1 nJ1n2mdf! 1 

9-uu'iif, (1) Jbp_ (Ji·f[, 96) l!f'iinul b'i, ,wJ'ii tntJn•tJfJf!, npf,[t 

U[bmp t umwg,f_j, ,f,p·,f,ntp[!t UJ'l- 'iiU[w•mwf[,j, .t:wJwp , f[,wpb•t,f, I; 

'I,~ . 96. <Pp,f,n<p uur,,,Lw1n< uwpl]• 

,f_bp9'iibl 'i,bf[w[f, (pntmf,tuntt!f,n'iiw!f,mwlf,'i,f, 'iiwmpf,n<Jwf[w'ii w,zf,}2 

0,20/o-w'iin9 lmJntJfJt 9-tw'iil! ,f,wf[nLJ b'i, bpf[nt w'i,,9p nt'iib9.niz 

fu9w'iin,f_ t U'ii9pbpf,9 Jbf[n,f_ w'ii9'iimJ t WU[wf[b /un,zni/_wf[ (2 }, npfr 

'i,,bp,p,l,.f, JwJ['{! ,f_bnw'iintJ t WIU[wl[b J.wf[,nmf[,b'i, iflf,JJb,zf,f[n,f_ (3 ) 1 

lfin,Lu w'i,,9,.pn,f_ w'ii91'ii,ntJ t Jn["wft,ni/_ (4) WUf•Wf[b fun,zni/_wf[, npfr 

Jfrp_ntf. 'Pl'''P"Lf'l! ''l:lw'iif,9 w,'ii9'iintJ t wum,fd.w'iiwi/_n'f',f_wJ {!''i,'7-n<'iiw­

pw'ii[! (5 ), 

</Jnp,d[! f[,wmwpnLJ Mr t:.bm,/,_Jw'l frbpU[• Janpwf['f, ,,f,wf[ '1-fr.Plf!"d 

1 11. H. n y T Ii JI OB a, PyKOBOJJ.CTBO K npaKTH'!eCKl!IM 3aHS'!Tl!ISIM no, 

KOJIJIOHJJ.HOtt Xl!IMl!lli, N\..-Jl., 1952. 
2 Sbpuu,fal "'l''1JnLLtuphpn,fl1wfl Jlbz ~fpw,.,£n'l f1J1nfl, 



uwp.pf, ,Jby_ t:wuu,u,u,t/_nL,l t 011,f, npnzwqf, -C'irznd, r./.bnf,'ir,u qwp­

.q.wt/cn p,j_,n L,l ,{ 6-,p'l- w'irnJJf, ,,J fo1!"'9'n,,f_, np[! 1,lf, ;q,n tf:J,f,9 ,l f,UJ19 ,f_w rt { 

o:'1u, ,l,,zJ,;J,'ir, ,l J n LU qml ,l f,9' ,l u,'ir n,l bu, p{,'ir (7 ), lJ.iJ.r,n'fJ'ir f, ["b'ir f, 9 'ir b p·· 

,l(UJJUJ9.'irn~,l t iff, q.[w'ir, npf, Jbp_ f,p_b9,j_w& { UJ"{UJqb fun'ln,j_wf[t 

llt,uu,b,lnL,l -C'ir,znLif[! qwpq.wt/_npnd b.'ir UJl"f ifun'lnt/_wfrl! ifunpwuni­

'lb Lni/. 'fl w'irf, t:,b'l,n iqf, Jbp_, '1 wrJu 4_ w ct 'ir,pw'irf,9, ,/Jb ,f,n p1&f, t: w ,l wp 

.f,fi,1.u1f,uf,". C'irzn,,l'irbp b'ir t:wpqw,Lnp, 'fJ.w'irl! tet/.nd ,t l:w,lw"fw• 

u, w uJu w 'ir ifu,u, n'LJ/J J w J,p .t; b 'ln,,q n ,j_, b,pv, -C,'irz n ,,J l! .t; w u 'irnd t ,.t; w u­

.m w u, n i'ir Jb&ni/JJw'ir, µw9nL,l b'ir &npwq[!• <P[",f,nipf, UJ•trUJ't.fa'ir ,pw­

d{,,'ir'ir,bp[! l.Ufb'U1,[! t .t;,u,t/_w.pb'l f!''ir''l-n,'irwpw'irn,,l, 

bpip .t;u,uu,u,u,t/_n,,l ,t ,f,p,,f,nLpJ, uu,w9,f,n'iru,p .t;,n,u.p[!, UJ•J'ir ni'l­

·'lnd h'ir rpbU[f, [!'irtpnL'irUJ{"UJU h. ,1.91'irm,l ,lf,'ir11:h. ,f_bpf,'ir 'irf,zl! (500 u1): 
.f/fr,'1-n,'irwpw'ir[! L9'irhlni9 .t;bu,n l!''ir'l-.t;u,u,n,,l b'ir o'l,f, .t:n•uw'ir.p[! h. w'ir­

,lif,,y_w"{ bu uq·un ,,J ;_w•,f,bl ,f,p•,f,nipf,'9 w'ir:,p_w u,t/_ u,,} .t; b'l niqif, &u,,/_ UJ lf! 

UlUJf"P•bp r}u,,lu,f,u,qu,Jf,2n9'ir•bpni,l (JO t{jr~ ,lbq w'irq.w,,l ), <fw­

.Jw'irwqf, [!'ir/Jw9.pnL,l u,nw'irilf,'ir i.w,f,n,J'irbpf, dw,lw'irwqwilf,2n9'irbp[! 

qwph[f, { Jb&w9'irh[, .pw,'ir.f, ,np .t;b1'lniq/t w'iry_wu,niJ[! ,f,p·,f,nipf,,,g 

./uf,uu, '1u,f,'1u,'ln,J t, lff,u,,,fu,,lu,f,u,q .t;bu,~nL,l ,b'ii ,f,p,f,nipJ, pwp,il­

['nL/Jtw·'ir ,f,n,f,ni/unL/JJw'ir[!, IJ.pw .t;u,,lwp u,,lb'ir w'ir,q.w,l 'irzw·'irwqnvl 

h'ir ,f,p,f,nipf, ,[_bpj,''ir uu,,.t;,Jw'irf, ,Ju,qwp11-wq[! 'irpw ,PUJf,PUJJ,lu,,'ir [!U­

JJw9:.pniJ1 
<Pnpil[! u,u,1'irn,,J b'ir UJJ'ir.(!w'ir ,Ju,,lu,'irwq, ilf,'ir1ch. bpth.u, cc.t:w1b­

L'f,,'ir», u, JU f,'ir'.(!'ir' Uf·'l "llu, q'irb [' f, 9 u,,q u, u, .t;b'l nLq,f, ,l u, f[,b ['bu[! t <Pn pil/r 

.u lfwf, b. «r:•UJ ib·lf,'ir» b p)h.UJ l n L ,Ju, ,lu,f, UJ q u,,l,f,,y_n·el! "I UJ JU ut,f,,u, q w'irn­

,['b'ir [!'ir'l-n,'ir,j_n,,l t npU[bu ,f,p,f,nipf, q.nJnL/JJw'ir (ccqJw'ir.pf, u,h.n'lnL­

/JJw'ir»} ,Ju,,Jw'irwqt 

Pw,qJw"lw,u,f,qn,/JJw'ir npn'z,lw'ir .t:wJwp wHpwdbzu, t f,tlw­

~wl ,f,p,f,nipf, &w,j_wll! h. u,t/_Jw1 tlnJb'iru,niJ 'irpu, Jby_ b'l:w& .t;,b­

'ln,q•f, ,}u, 4_ w ll!' t/, bpy_,f,,'ir u .t;u,'lt/_ ni,l b'ir ,f,p,,f, nLpf, urf,t/_ ,PUJJ.[!UJ 1nuJ f,:7 

.t;hu,n w•urwur,j_w& •.t;b'ln,q,f, .pw'irwqf, h. u,if_Jwl Jw,Jw'irwqw,lf,p_n9nd 

t/r[",f,n~p1f, w'iry_wu,t/_u,r} .t;b,~n,q,f, .pw'irwq,J, u,u,p1pbpn1.j/JJw,lip, 

ll,"Ufbuqf, UflJJf''lwpw'irt/_f,, /Jb f,'iri. 'fbp ,f[wpn'l b'ir fuw'lwl wJ'ir 

1iJni{Jhp[!, npn'ir.p /Jw'lw'ir{<J'irbpf,'ir u,u,lf,u b'ir dblbpf,'ir .t;u,u,niq 

uu,pniqu,nipw, .t:w'iril'irwpwp,j_niJ { ,f,npilbp[! qpq'irbl, ,j_bp9th[nt/. 

lJ,2% i'ir1b1q,wl h. 0,2% wq.wp U[W,pn,~'irwtqn'l LnL&nit/J3, 

3 Uh.,pnu1 2l'"'Jf,I, pwrz1'b.f,'llf, ,[p,w U1Wj!W'S!,,htm/_ uu,u,,f,n,,I bf, W1'fWf1f, 1n<• 

.Jn<J'P, W'UfW •1,,n,upw·9!.n,,I "''Jf, HqUll[.f, 1rn.tn,1fln,( ,J,f,:!,,,t, u,,!,,:p,w,tfhzu, qn'u9Mii­

,u,pw9f,wJ/i uu,ur9neJ{!t 

lfti .J!IDU ti fibri m.lJ. 6bp ti ]umnt.f>J n1.li libpe mwpphp 
2_bptfwumlr6.ru66bpm.u ( q/mf3

) 

299 

llrunrnw\ 1 

I 
hrJwu- !;-pfrlu"lfrl'"' ftl"l'"· 

ll'bpfri-

"' w'i,e 
(l'"'9"'l'J.w~) µ1,-,,'l."l f/,nrJ U"[Pl'"' 

Sn["Lnl I 1'.nL{' 
(rws--r-

J.wft) 

10 0,79':l 0,887 1,496 0,801 0,875 0,9997 

15 0, 7,94, 0,883 1,{86 0,799 0,870 0,9992 

16 0,793 0,882 1,481 0,799 0,869 0,9990 

17 o, 792 0,882 1,i82 0,798 0,867 0,9988 

18 0,791 0,881 1,i80 0,797 0,866 0,9986 

19 0,790 0,880 1 , 4, 78 0,79d 0,865 0,9934, 

.20 0,789 u,879 1,4,76 fl, 795 0,86i 0-9983 

:21 0,788 0,879 1,4,H 0,795 0,863 0,9980 

22 o, 7tl7 o,8n 1,472 0,794, 0,862 0,9978 

'23 0,786 0,877 1,i71 0,793 0,861 0,9976 

·2! 0,78S 0,876 1,169 0,792 0,860 0,9973 

25 0,785 0,875 1, t67 0,791 0,8:i9 0,9971 

30 0,7iH 0,871 1,4'57 0,787 0,854, 0,9958 

llqJnLuw~ 2 

'n1nqbu qpui:qbpu }wq IJ.ppmn.qnq tff1 .J!mGti i.qrfi'l GJn1.pbpti 
}i,imn1.pJmfiGbp~ 

11.nrfr"lf.r'fJl,'i,.., ( As 2S3) 
/lwrJ,nLJf, U"Llfw111 
Pwrf,nLJ fr ft.•urpn'i,wm ( "'l'~t,.,_ 

u,u,ft.u,'i,) 
'1.w'i,w11frnLJ[, "lbrol'u P'I 
.,,wywr.n7 (,fwl'nLl') 
.J,1,l..,,,.fr'i, l, "'ll ""LP"""¥. nL9'i,bl' 
lltft.wpp oeufr'I I 
.O.!Jj, JJ"'.l'"L[') I 

8 ,5 
4,5 

1,2 
3,5 
3,86 
1,:u 
5,15 

19,30 

qu,'i,frf/, "L 
'1wn1fr'i, 
""W{'flf, W"( W~ f, lJ'..,.,..,,,,.,f,,,. 

·""'" "' U-,,11M 
U.r~ ... p (Jw,l!nL{') 

1,08 
2,2-2,6 

~,12 
3,0 
2,4 

13,55 
10,lJ 



300 

0 
5 

10 
11 
12 
13 
14 
15 
16 
17 
18 

75,64 19 
74,92 20 
74,22 21 
74,07 22 
7.3,93 23 
73,78 24 
73,64 25 
73,49 26 
73,34 27 
73, 19 28 
73,05 29 

I U'w~kpkuw1f,'i, 
l"'l'nLJ . 

28,9 
17,0 

~500 

72,90 30 
72,95 35 
72,59 40 
72,44 45 
72,28 50 
72, 13 55 
71 ,97 60 
71 ,82 70 
71,66 80 
71,50 90 
71 ,35 JCO 

U,hlpw~f,,w~f,'i, 
-f![npn/f,hpJ 

l;fl/rl""l,Pl'"' 

lJ'wJil,pl,uw­
lP'i, [WpnLJ 

71, 18 
70,38 
69,56 
Ii-< ,74 
67,91 
67,05 
66, 18 
64,42 
C2 ,61 
60,75 
58,85 

llrunwm4 _4. 

20°C (kpq/utf2) 

I lfwtkpl,,,..,,f,'i, 
l,ul1nLJ 

32,3 
27 ,I 
22,3 

ll1jJDtuwq 5-

.- -·Opuihu qpuUfbpupnG. tflt2_wqwJp qj1pmnqn'l fihrinL _qG.bp]1 
um~m9p4m .. p3mG.~ wmppbp 2_bptfmuwp£ru61ibputf (utnLwq_G.bpnq), 

I ._ 

I ... I :...-" ... • "" ~ ~ !.. s ~. j 0,1.-::... 

a "" • I S • I ~ ..., 
... a s • ... -::..._ .J I ._ :l ... ~ ... .... .... ...... ~ 

..., -::.,.-::.. ,,:: -::.. ~...,_ :... l s .a. ... ...,_ • .., 
~ ... ..., 

~ 
...... • "" .... 

~ s ~ ::s 4 • ~ ~ . <,:, "-' :l 

15 0 ,OII650 0,003380 0 ,013450 0 ,006980 0 ,002455 0,00642010 ,006230 0 ,01017 
Hi 0 ,tl11325 o ,003347 0,013200 0,006850 0 ,002433 0,006330 0 ,006132 0 ,01031 
17 0 ,011025 o ,003318 o ,012900 0,006765 o ,002410 o ,oe624oJo ,006055 o ,01016-
18 0,010740 0 ,C03288 0 ,012650 0 ,006660 t,,002386 0 ,006155

1
0 ,005990 0 ,01002 

19 0,010480 0 ,003255 0 ,012375 0 ,006560 0,002365 0 ,00607016 ,005918 0 ,00987 
20 0 ,010210 0,003223 0 ,012155 0 ,006470 0 ,002345 0 ,005985 0 ,005850 0 ,00973 
21 0,009970 0,003193 0,011875 0,006380 0 ,002320 0,0059!)0;0 ,005780 0 .00965-
22 0,009725 0 ,003160 0 ,011650 0,006290 0 ,002305 0 ,005805 ,0,005712 0 ,00947 
23 0,009500 0,C03132 0 ,011430 0,006205 9,002282 0 ,005727 ,0,005642 0,00934 
24 0,009280 0,003102 0,011225 0,006110 0,002253 o ,005545 o ,005571 0,00921 
25 0,009075 0,003072 0,011025 0,006010 0, 002238 0 ,005565 0 ,005500 0,00906 

Shqh\wmiu w'i..Jnt'uw~l'ihr 301 

ll11Jntu111~ 6 

.Smppbp p.BLt,hpwJJ16 ~ium6m .. pq6bpr 2_pw~G.m4w6 gm .. gfttr' 
PH-jl G.2m6m~mp-Jnt.G.G.bpe 

'1n'i,9/t'f.uirw9 f,,..'t,/,pJ, ~Ul('Ul('/,('nLfl /ffL 'f,f!. /lulf,l,t'"'/J,'I, f,,wn.'l,nL(''f'i,l,pf, 
PH-e 

CH3COOH NaH 2PO, NH40H 

' ,.,,9 1,.,,,u-1 /f,nulf,,. - \ u,Jn't.J,w-
CH3COONa Na 2HP04 NH 4Cl "'"'I f,'i, "'"'If, 'I, t "'Jf,'t. 

9: 1 3,72 5,91 10,28 

8:2 <i,05 6,2<! 9,95 

7:3 <i,27 6,'17 9,73 

6:<l <i,25 6,6<! 9,56 

5:5 <i,63 6,81 9,37 

<l: 6 4,80 6,98 9,20 

3: 7 <i,99 7 ,17 9,01 

2:8 5,23 7,38 8,77 

.1: 9 5,57 7,73 8,<l3 



3(12 

N I O I i 2 I 3 \ 4 I 5 I 6 I 7 I 8 I 9 I 1 121314-1 5 I 6 I 7 I 8 I 9 : 

I I ' I 
10 oeoo 0043 4 9 ,13 11 22 w i30'35139 

0086 0128 0170 4 9 '13 17 21251
1

3034 38 . 
02120253 4 8!1216212529

1

3337
1 

0294 0334 0374- 4 8;12 16 20 24 12s 32 36 I ; I 
- I I 

11 0414 0453 0492 4 
0531 0569 060'/ 4 

0645 0682 0719,0755 4 

8 112 16 20 24'27'3135 · 
8 11 15 19 23 127 '30 34 : 
7 1115 18 22 1261

29 33 . 

12 0192 082s e864
1
o899 0934 

0969 
! ~ ~~ ~!!:;!I!!!!!~ 

1€)04 1038 1072 1 I 06 3 7 10 14 11 20124 21 30 

13 113:l l 173 3 7 10 13 11 20:w 21 30 
120ti 1239 1271 1303 1335 3 6 10 13 16 19i23 26 29 

. 1367 1399 1430 3 6 9 13 16 19 22 25 28 

14 1461 1492 3 '6 913 1619
1

22 25 28 
. 1523,1553 1-584 -1614 1644 1673 3 6 9 12 15 11 i212427 

1703 1732 3 6 9 1114 11 :20 23 26 

J5 176117901818 1847 187519031931 3 6 9111417 1202326 
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J n c!,,n,,fl J n,,!, (! 

{f,n!f, 111p q n-1hprf, U(W'l utU(Ul'!,,n,filJnL!,(! "1tU1·'i"""l.nd,J,9 pw'f'J.ru,,1,"'l.b'""'-l"''Jfr!, 

J,J,,w ,9 ,n,,jl 11n•e!.!,·b:pn,[ 

'1n1n•/r'1 tntr)n,1,fJHp-f, ""'JntLntflJ,uf, I, 'tnwq.tr<LJW'lf/r"'JJ, iw,J,J,u!, ,,lh-

J!.,,.'l!,l,l"I! 

4»nr&&m\m.li dwu . 

U.z[luwmw&f 1. r;,,,.'-lgl,-J.,,.r'lfr/r '""'!,,,,.1,f, umn-,pulf! 

U.zjuwmw&f 2. IJ.f,""'""' 2"'1'61,I' ('tttlU"fll!'-1.,1,,.!, U'!."''!,,!,l,p) 

U.2fuwmwG.f 3. .,,,.,.,.,,,,'1"'1''- ·"""'''f"''-1."'"J , 
U.2(uwmwlif 4. U.,.6utfl/r J-n9J,,9fr 'l."'t/r '"""'P"l,1,,,1, wrw•qn..p1,,,i, nrnztiuf[! 

UzjuwmwG.f 5. U.1pnulf,L/i "''l:"'Y'"·"',/'e ,u,,ln1,fr,.•Jf, un~L!f>u,u,,r,[ , 

UtJuwmw&f 6. tHtwmfi',J, "fUl'l"'"lw,!,,.'l "'''l'll,9noPJ,r•lr(! Fe(OH}s-/r qn•l'fr 

W,wmJw,/p («1,.1"~,,,,Pf,:. fl,[J, "f'"l""Jl!) 

147 

152 

165 

167 

.169 

M /1 

172 

1,7'3 

117'5 

1,76 
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U.d,11i11nw&f 7. d-h1w~J,,f,f, ·f,_'ln/;1hft111111•11ft~ ftbu,J, tt,p•,rzttul,p pu,n "l'l"'npn<­

fl J"'f, wu111f,€ut,f,f, 

Ul'Jummw&f 8. cr(J,,,~f'frJ,,f,» fl,f_f, n<pnzndp 

',Ji'l,7 

17'8 

uz1u .... ,mn&f 9. ~pJ, J•wj!pn•Jp fn•W''fffLLJwf, Jf,1n9n,f_ 

lifllflM '1-l>Ufllbl'U Ul>USblr'i.,bl'I> Ill> IIUl'!l.l'UlrfllbliflJllUSt,\., 
1rr,uanJti.sn~t.tbr1> lflNJflJtS,..t,br,r, trutJflJtB.1>tinJti.snJtt,C b'l S.N!1>tiU­

,l!t,tr1>u.1iut, lrbluU\.,l>IiUSJt l:lblrb\.,Sl,bl'C 

.JU. fl,<dhp k '1lrf/,n;p,Jw9f,wf.hj, 

"bhp{!f,,f, · k wp111wpf,'i, •n•<dhp t {wpnLJ 

p . lliu.trn9Mnt/1Jn•Lf,f' k f.pw ol'hr'/!f,Jrp.p 

·i/ur,p.nLfturn,pw'fnJtugt>wlp 11fau"lhp,u uf,u111hJifih.p•t>Wt ll111p•n,ft,nn•LpwJfr'L' Jw-

1'7'8 

J,'l',9 

J.79 

1\812 

.tn,gf,ftn·LflJn·•fi J.87 

!/l,u,pJ.{'wJn1hf/t>L[WJf,L k pwp<lpw"/n1faJbpwJf,f, Jf,w9n <f1J,r<fif,l,{"f, lff'L,}ttLJfl-

J.lrpJ, Jw,!;nL9f,:ftmf11n•f.p 

1lw,trrL9f,ftrrLfl) n.Jip k "ll"'""'P¥,.Lf1Jn,,lrp iur:fbln'L Jhfln,'lf.hpp 

l!>nr<o.& ... ~w& ,dwu 

U.2fuwmw&f 1. lf.'fw,p-LU'ftup·f, 1nL.}n•LfflUpf, J,u,.}m9"'4nL/JJwf. iw,/,ndp 

U.2fuwmwlif 2. fiwJ'd.p•w•J ,rllr,¥"LLWJf,f, Jf,ur9nt/JJ,u,,f, L-"<,}ttLJfJf.hl"f, Jw.}n<9f,­

,ftn,f11wf. ftwfu,nLJ[' ,f_f,U1ftrrqf,Jbu,p,f, ¥"'"'1PlJ"'PP .twJl'hpf,f, ~"''l"P'l"'',} 

€•!,zndf.,hpf, murppbpn•f11n,f.J,9 

tl~!uwmwlif 3. d-blwu,f,f,f, 1nL.tnLtfl'ithpf, J,w,,Jm9frftnLf1Jw,f, nprrznLJ[' 

Uzjuwmwr.f 4. Swjl'w9Jurf, "''l.'1h9m,f11n•Lf,f! Jwttn,9f,,ftn_Lf1Jwlr ,f_pw· • • 

U.l'lu~mw&f ·s. d-h1wmf,f.f, l'"',}nLJ{Jf, Jw.}rr,9f,,4n,f11wf, ,{,r,,,f,n/u,n<f11n•f.•p' 

ftu,fu,f_w.t dwJw<Lw,Vs' 

Urluw,mw.&f 6. U.,zhpf, "''l'1h9n,<fl1nLf.p Jw.tn,,9J,ftn,f11w·f. ,[p,w 

U.2'Jummwr.r 7. ~pw.}f,j, f,n-J,f.l,pf, ,ft .n,f,,9h'iiur,pw'9'f,"'JP Ul'l_'fb9n<fl1nLf,f' dhlu,­

urf,ifif, 1n,L.tnL1fJ'iih.("J,. Jw,Jn,L9J,ftrrufJ1w•fi ,fpw 

l½f11uunw,lif 8. f1/n·1J,,f_f,l,f,l'w9•h111u,,urf, Jfrtf,,f, Jw,Jrn9f,ftw,1f,f. J ,,,.1l,ftn<1w-1f,f. 

. •½_nj, " P"l"',JI' 

11.zitu,mmw&f 9. /Jur,pnLfturmpw9,f_ur,} ,uf,,,u,/,,/i'ith,pf, urnwJ.'fw•ftw•fi-•"ll'"'""'ft¥ ~wur-

•ftn<flpt<bf.hpf, n,un.Jf.wuf,p,nwl,p ,flf,fll,,zf, u,w,l,'fh,f.9f,wl 111h,zwzwp-

dJ, h,zwfiu,,ftn</. 

U.2fiwmw&f 10. 1/w,JJ, ,Jw.tnLftf, urh,zw,zwl"dfr L"'l'Jwf, r,,pn-7:ttdp ¥"'"1PlJ'"'l' 

'"11 "'"'"' rrJ h "'·f' f, ,J f,t,rr-g n·,f_ _ 
11..zliiuunw.lif 11. Slt,zwzw'l'dJ, uw,~Jwlt,wJj,1, l"'P,l..,.f, "l''"l"'LJ{! fl-hpf,J,.'1hp•-llh­

,l.bf, H •ftn JP ftn&wd'il, "11 wu ur nv/ burp f,' JJ,t tt9 n,,J_ 

U-tJu11nnw&f 12. '1w,f_f, Jw.tn,ftf, mbrzwzw,pdf, u~J,,.fiwJf,ft l"'P'Jwf, t, Jw­

,Jn'Vl'frftn, f11urf. ,npnz,roJp ,J,"l;,,l"n1/_f,zj, 'nrr111w9f,:n!t, ,f_f,•U'ft•n•qf,J'h•111rrrr1/_ 

20.3 

20'5 

20,9 

21111 

2111 

2112 

2,u, 

2iUJ 

2120 

223 

'l-1n,:Ju VIII 

'1-flVl-fl'I.UBflJttrC, flltlJ,!lbBflJt,lrC b'l '),t,S.flNl,l>Ut. d-blbl'OJtlr 

fl<n1h9Jwf, wpwp•f11n•"f, 

hhf[111pr,,1frur1,l,pf, "'''l'lh·gt>,PJrr<f.•p n,ni lrq,/wfi ,f_pw 

llLn1h,9Jw1, th'l'Jn•f11n,,f, 

1/-f,!f,nL'l_f,wf, Jl,lbf'nwl 

l!>nro.G.ULqw& dwu 

U.~/uwmw&f 1. f1h•ft111pn-lfim,1,J,pf, ""'l'1h9ncflincfif! dh1w111f,fiJ, l'"<ttn1<1/J•f, '1":1,-

'l"'l"'O.Jw,f, ,f_p·w 

U.2fum~w&f 2. d-htw111f,,f,f, nu<1h9,Jwfr thpJnef11wfi t,wf,-nd.p 

lJ.2'uwrnw&f 3. llLn1h9Jwf,. urpwp<flJwfi -LUJi,j,,nd.p ,}u,,,f_,µ,lwJf,t. b,,_w,fiwftrr,f_ 

U.zJ:uwmw&f 4. llu1ih9Jw1, ,u,,r111f,£wLf, np~-Ju,1f, frenw1f,1, b,,_,w!rwft 

U2Juwmwlif 5. d-blw·111.Jrf,<J, ,nnth9Jwl, w•u111fr€w1'iif, •ftwfarntJp i "<,}ntJflf, PH-,f,9 

U.2):uwmwG.f 6. d-blw•111f,f.f, fr'ln,(1bfj111p'frft ftbmf, n'fl'rrzrrwlf! !f,,rr-urn·( rlr,l(ur'l'w'fjw1fi 

ftnt np;jr,J h•111pn,f_ 

U2fuwmw&f 7. I/Jwpph·p 1wftw,f, ,fiuurh9Jwt. nhw·frsf,w1,l,pp dhihp·,rw 

Uzjuwmw&f 8. cr'1ninft'1"'IP'f, w 1pu u111w9.nwlp 

'l-1n1J:u IX 

Ufll>Ufllbl,!!l>U\.,bl', J;,lrflJtlUl>U\.,br b'l l!>l'l!>flJtl'\.,br 

U. Untu"lhliqj,w&hrl! I. !;rw&!I w&wtliqJ, dhf>nq&hrl! 

'1-f,u."/hpuw1f,f. w•fiwlfr'l 

uuurh9J,w•fi w1,,w-t.J•qn,J ftf,,pum,f_n,z uurp'/! h:P'I' 

uu111h9Jw,f, wLw1f,,qf, pL/Jws/!I' 9'f,ifntp•n,f_,wftnL Jf,ftp,nftzh"l!n-,f_ 

lliHU."/l,f,'l.J,w1.hpf, ,fiuuth9Ju,f, wLwl,fr'rrfr Uf/rU[bU1W1Jf,L Jh(Jmpp . 

uu111h9Jw.f, ftnphpf, 011firr<f11wJp Jw•,t.f,f,,f[Hp,f, z wnw,f_fr'l.l' ~•wz ,f_h1n< h'lwfiwft 

l!>nro.&w.qw& dwu 

U.211uwmw&f 1. '1w;9frndf, ftwp-p,rrfiw111f, ·uwJJ,f, urr<u"/1,f,''lPWJP Ju,u•Lf,ft'iihpf, 

Jb.}n<flJwfi n•prrznLJf' 9'f,1fn<pn,f_uftrr< .Jfoftp,n•frzbll(!n,f_ 

U2juwmwH 2. 1/w,f_f, ur,•u"1h'.frqf,w1f, ,f,u111h9Jw,f, wf.url fr'll' "IP"lb·111w1f,L h'l_w- ' 

1,w,fjn,f_, 

U2juwm111r;f 3. 'l,u111h9J,wf, I, ftrrw'fn'lJ"',Sftui•Jf, ,r,un,Jfiwu,f,pn-tJp l(w19f,n,Jfa · 

fiwppttL•Ufuif, U""-lfl"/hlrq'frwJ,:,..,r 

U.2J:uwmwG.f 4. Un.,,"lh-!,qf,w1f, mu,rrul<fiwuf,pndp o/.f,.'ffihpf, uurp/!f, <>yf.nL­

fl J"'Jp ' 
II. J;,dn11ut,wG.hr 

fJn-L/uf,w,f. ,hpf, u111w9ntJp 

Mrr•l'l"''9Jwf, Jl,fuwfiJ,q;J{! 

~wqhpf, ,{,mfuw.pftndp (Jn,1u,f,w•fihpn<J 

Pu(pd.,p ftn,L9h•f.111pur9f,w1f, tJnLlufrwU;pf, ""'"'9Jwf,, Jhfuw1,f,q,lp 

ilJfiL'l fJn,,aw111npfrbp . 

23,(I 

23? 

240 

~ 

2'411 
2'41(1 
2411' 

2'71 

2N 
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J;.Jn•t,ufuuif, 1nfr"'1/r nptrzn•cJI! 283 

.l;.J .nqufrw1f, uurw,9Ju,.!, ,;u,Jwp l[f¥,wru/_n•rz uwp,[!b{"J! 2'83 

w, kJ1>•/'1W'9n•LJf! f[wfilfrtL•bp,f, lf•n·1n,n•pwf(Jw·!, Jfrt.n•9•n,f_ 284 

p , k,J ,,,.Lf.lfUl'B""JI! '1-W'Lrrl M[f, uw["pn,f_ 285 

'I• Mn·•1ufrw1/r ,u1nw•9ncJ.f! lfhp<,;w'lb,9w•J 'l"Ln'l''Z'frn,f_ ( •f[w,[f,1nw9,f,w•1/r 

hrzwJJw,I[) 2~15 

.J:J,,.•1ufrw1fr Jw,i!,frJrLbpf, Jl,Jn, fJJW'L mpn2nd.f! 2817 

<l>nra&mqw& i.lwu 

U2.fuwmw&f J.. /:Jn•1•lfW1U1n•pfr lU'l.'lb9n •fJ1n•L(! l;J,;,•tufrw.J-f, lfw1n,L,n•fJ1w·L 

,[pw I,. l;Jn•11uf,w,1J, 1nf,U(f, np,n•zn•Jf! 2181/1 

:O.~Juwmw,&f 2. o./,.frLfrlw9.bmwmwrfrL d;uln•tufw1fr uu,w,9n•LJ(! (l;J•n•t'l"'mnpf! 

"lnt.f,,f_fr,L,frlu"lfrf'•ur.L /;) 290 

.Uz~wmw&.f 3. Bn••rz/r l;Jn,L[q,w9n,,JI! UlfUU,L•9 Jh,fuwLf,,f[;,, ,f[wL L·bplfn•pJJ,wL 2190 

ll2fuwmm&f 4. Uw•,&lf, f[n<L9/,Lmf"irl[ f;,J ,n-L/.ufrw1f, uu,w9n·•J1! 21911 

U.zduwmm&f !,, .J!('f, f;,J,,.,1ufrw1/r U(WiLn('WiULnnLJ,f! u,n1n•<n1/r Jht (i;Jn•L·'IUI• 

Ltfff['(! ,l[w•ffL[nLlfL I;) .21911 

Uiziuuun111&f 6. kJn•Lf.uJrw1fr u.mw9n.JI! lf/,,p<nwpw9wJ p/npzn•• JJ,tr,,9n,,f_ 291 

U.zjuwmw&.f 7. Mnqqw,9,f_nrz f[wf1'frtfalf•LbpJ, Jwf[hp,bu!,hp.f, ,[pw ,/;JnL/'fW'Lntr['/r 

~ w,qunp'P9frurJ'/r LUU(UJ9ffLf91! 292 

;u.zjuwmm.&.f 8. Mn,iu,f,w l[1w•'I.Jn,rz !f,w,'ll,f'fr fuu,n,fJ1wL W''l.'l/,9n,{,11n••'i,(! 'i,pw 

lfw1n,l,n•fJiw1' ,f_pw 2'92 

:U.zluwmw&f 9. 1/u.,,fJfrlHpf, «lf1w'irpf, urkrrrz ,r,•fli,wL» nl'"'l ".JI! 1n•'L/tn•p· pw-
tfLU'i,,/w-!, Jwf(hpb,ufrL 293 

'I-. <l>N}in,r&br 2'94 

<l>nra&wqw& dwu 

U.-tfuwmw&f 1. </>l",f,nLpL•hf' fr , .f,JLW1frwL p,'i,n,flw'l'f'"'l JUnLfilJn uL!,l,pf, 

np n·z ,,.J,f! 

Sb'\.bli\J.S01' U.'\.S01'UIJ.li'i,bP 

llqp,u111q 1. lf,f, 4>w·'i,~ ,;,l,rznuf[Lbpj, •fumn,fil1nv!.Lhpf! mwppbp fbpJwu-

u,f,i;,u,!,!,bprnJ (q/ud3) 

ll']JnLuwq 2. flp"'( h,u qf,u.U(b.f'u !f,w•'I. f[f,,p.w,ru/_nrz Jf, pw·!,f, Uffr!,q i.,,.,phpf, 

Ju.1nn<f} 1n,LLhp,f! 

ll.llJnL~Ulq 3. .J!,pf, Jwf[hpbuwj.f,,!, iw,pnLJ(! (~rqfud2) 

U 'I.Jn<uwq 4 . I/if, pw!.f, ,,;brznvf(,Lbp,f, \Jwf[bpbuw1frL l"'f''nW,J! 2'/Y'C, (~rq/ud2) 

ll.'I.JRLUlllq 5. llpU(bU qf,u,U(bpufrn·L Jfr2w,f_w1p ftf,pw,11,f_rrrz -:brzn•f[Hpf, Jw-

Jn,,9f,f[nLfJJr,,LLf! u,w["pbp thipJwumf,i;,uJ;!,l,(',ntJ { U(n<w•q!,/,·pn,J.) 

,IJ.'I.Jn>UU1q 6. S,w,f'lphp pn·,lf,bpw1J!,L JwwnL•r,,<pffLbpf, f 'f''"'JL•wf[wL 9n,9frlfr' 

· 'El++'¥ ljf?W'!,LUl(n1,Jhm;!,l,i,,p[!, 
. J . '- ( ,.,,J,,,/ fip}/,a,11i1;., JwL m f,.u'i, b,p 

fl. !PJ,l./i Al,,"lup /r /,tt,.;jl' . 
1f'~lffir1f'f'/Jtn•f. ' ·, 

29'7 

t-!19 

2i!N) 

300 . 

300 

300 

3011· 

302 

305 

308 
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