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11n1,1!1 w17p.1n1pLl,11L f,f, {lwp1! dftt"ll'• uf,11w!1/1 /uw11n'll'• piub

!"'f'/,17/,L11: 

lJ f L; Ii l 990 P. 11/ IU 1il,~1111.1/1L d /' UJ 'lf1f'1/_ L w /11 w uil,u{ n ul ~ 

pLwqzn1fl.1u1b 1Uq z!1;/1 ·:w71[n1/ Lf,pq1"1/1u tinm j1] ljq-f 1J/11lw9 

u1wpMf'11L 111p1J1wqpf,t 6/J 7() liq llflllNUf /, ·:wmwlljmn1q: Uw

i;wJb 11w /,,, ·:wp9f 1fwlf'mnwp tnHtnule it. npr11r:lnnh pbppf 

d/1 ,Jwup' mw11p/;p m1[1w/ishpni/_ 15-25%-(1, fm11'b/w4 wi[bi 

tfL, wpu1w111'n1fl1w11, 1/rn/11w'1ptl'w'b h UfWt;U(w'biJw'ii f!Lpw9~ 
pnul' .fizw'bnuf f,: 

ll.jU1nl,'lftJ (f Jwqnul ( 111pu1U/ffl'n1/J!n1Lf9 J/1Llh 11urwnnuf 

mlu7f ni!d,gru1 l1npn1u111!d1pfa !11/wqb9J'wL n1q/1LLpf npnfnTwfr 

•; /lJ fl !J ['I 

lfJ,J. l111111l111pn1fl1n1'ii 1nLf pL111qzn1fJ1w!1r flw11tf 1fpqf ,Jw. 

1nwq111r1111111"rll' n; dfw_1f1 dwuuw1111lfw'ii <';wuntLw9i.l'u1f1 /, pb{'. 

I"" :1111/wp/1 Zl'l'"'iin1J, W.f/U 61i'nwL l1 qwp'bw'b wJ'fw'iib11f'b1 l.UJ. 
·iw6.w/li UU.?.lf rrl2lf111l1wL q/1m111fl1ni!i'ii/;pf w4wqlalfrw.lf1 u'iif1q/ 

f1'liuwfw111111/1 1111[1wt'blpfo' u1111;;11/w1tJwf1 17pi/_w<Y u11nnuz11bpft 

"'l'"W'fnpanun1 £1Um 1u.J'/1u'i.il,pfo u1hmp ( pwlfut/_fr ·:lmhf'"; 

!:f, l'llf. Ln J /, dp /;p- 17 f,/1111 /,,fr !.p' 1 :) , ,:; n tL 1[ w 11- w 14p/11' 7 5 , 

1iw,lfu1 :n,Lfou' f{)''/i,' fl.111 /11L'lff'I' ~wpf,t/1 I, l""}/.l UfU1l1C1/· 

11!,p/1 pf1pp/1 tf/1 dwup flw111f 1ffb.wll'1ul, hpqwp111wh u1w ,'u1wf1. 

1lwf1 111tf,1111 d/1p11.'Jn1f: 

11 /, r1'1 w l // ui I! 2 ill j !1tu,,UJ1t fl/}.:.: ((/ f, Ill 11/ l/1' n w !"IP' f /, l "F' II 11 w /, 

:.w/1nn11;f1 u/11nn/,tl'1111i 'f"f!Onrd IJ1 lli-/19 u11/l•1f ownl1u111"' 

'ii w l faL ll/ 11111""'f111'; /, 11 w lt /, i" 

((/ mn uzl1 ''"'' /, ,Ji, I[ lll)J fo /11 w 'ln 'I ft II w 11i11u11111l1w3ftl1 '4 UJ ; ''f /j; Zt -
d wt utf,/1111n1111J/1111J/1 ·:wp9f,p[t 2.1111!1wl1111f1 lJl/l.-nui nwn11J'iiw

uff'i/_nuf /,It 196'0 fJ1[wqwL/1.'!' 9·/1111wqwl1 urzfa1111u1wLpl1Lpfi w11-

'l.1111'iipl1/;r1f' wdif1111/11[wt} /;'IJ ·:111'i1r111i111f,mwl1wL h iif111fl/,!1111!1111), 

d/1 2w11p ,;pu.:1111"f'wqnifl1n1Lhf,pn111'r 2.1111t1111J111w41[f,1 1,!1 !1w!: 

~- 9·. (J.'lf"t.!'"lt/1 (1971) h 17'. If. '/>/,pun/f,mn1/w.1f (][!/4} 'If'/'' 

f 11 L ,(qb f,f' t/ u11f1f'1f UI<) II fuz w)1 p /111111/ntf f /, f/b J.n pf UJUI ; l1f w f1. 

,f 111 LJ ".' u, /' o /,pf !1, ft uf1 111 .l'l '{1w11n 111 {"" qn •fl,1111 '/Jf,J,l' l' 1[ 111qn1,9 
1114ww[wa f;'/J, 

11qmmfa ,,,),/,/1w1n1/ w/u 1fi11111111p, "I' 111111n11/itl,11f f, uf,'lwf1p 

fuu111n1lf1 {J111pJ 1/11/:\wf1111tf uw11fJ11111111f1w.!f1l1 111111>'111111~11lw'b dm. 
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qnL1L U11£plntpLhpL /;L {JwpJ J/1pqp, uh'lwLfr /uw'ln'lf!i pwL

fU1f'h'lhhp1 

lf{rfiz.lt 1990 [J. U(W(lhfiw1/rfi Jpwqpni/_ Lwfuwmlui/_niJ ~ 

pLwlantfJ1wfi 1!/,lf 2Llfr ::w21[ni/_ fihplfw1fru Jnm 40 qq-fr 'lfrJw9 

urwphlfwL 1upmu111l'hl 66-70 liq UfUlnt'l Ii. ':wmwUfmnL'lt Uw

ftw1fi 11u1 ftu ':wp9fr Lfrwlfwmwp {nLJnLJ[! z.L npni/_':hmlt php.pp 

Jfi Jwul!' mwpphp mi/_JW[hhpnt[ 15-25%-f!, hni/iifiuft wt[b

tfih, wpmw'lf'nLfJJwh, ifinfuw11pJwf, Lt U(W':U(w111iwh l!hflwB-' 

.pnuf tfrz.wLnuf ~: 

lJ.Jumh'lfi9 ~L JwqnLJ t wpmwrwnLflJmLfr9 JfrfilL. uUfwnnut' 

mb'lfr ntfih9n'l lfnl'nwmLhpfr fii/_wqh9Jwfi ni'lfrHl'fr nl'nfiJw~ 
~wp9[!t 

lfhJ ftwplLnpnL/J1nifi ntfi{r pfiwftznt/JJwfil! {JwpJ Jpq.fr Jw

urwqwpwpnulf! n;_ tFfrw/i.t JwuuwJwftwh ':wunLhw9Jwf, [, phpf· 

l!wl)wt[w.pfi u•2whmJ, w1tli d.Jnwh Lt qw11hwf, wJfiuLhppLt 1.w'~ 

J wd.w Jfi UU1.lf pd 2lf wlf wL q/imnLfJ JnthLbpfr w lf w 11bJfrw J/r ufiLq/; 

fiLumfimnwrfi wt[Jwlfihpfi' U(Lll':UfwLJwfi 7pt[wJ- Ufmnuzfihp/t 

<'q.mwqnpJnu!ft pum wJfiufihpfr U(hm.p t pwz.fuqfr <hmftJW[ 

fthrut· Ln1hJphf1-11hlfmhJphp' 15%, <nifit[w['-WLJtf1frt' 75'~·0 , 
JUI 1/1u-<n Lfi /1u' J 0 % I U.1 Tf /ufi 'ffr [1{! qw (' htfr t [ n Lq bl Uf mn«e· 

bbl'fi plp[!/i J/1 ifwup /Jwl'J tjfr-AwlfntJ, hl'lfwpwmlt U[tU::U[wf1-

1lwL 7Lh[nL Jh_n,9nt[: 

11hpqwr11J'u 1.w1f1111qwh UUl. rf/hmw11pnwpr1fr , frLl"lbu hw/., 

l.wJ'1nn1'1/i u/111mh1lnu] qn['Jnu1' hh 40-fi9 wi/_htfi uwnfiwpw~ 
f, w 1 /ih U[ m 'l""'I w< fil/UI f, f, {' 1 

rf/mnuzLlpfi {, uh'lwhfi /uw1ln1tf1 uwnhwpwLwJfrL u1w<utw11-

Jwf, mh{ofintnqfim1/i <wp9hpp 1.w1ftwqw1t UU1.-nui nwnLJfiw

u{rpi/_nLJ hf, 1960 fJi/_wftwL[i91 CJ.fimwftwL wz.fuwLnwfipfihp/r Wf'

'IJnLL.pLhpp wd1/rn1/r1[wJ bL <wLpw111f;1I1wlfwL L. Jfint[ULwl1w)1 

1F/1 zw11p 1:pwmwpwftni/J1niLLhpnuT1 1.pwinwpwlfi/_ht bL Lwl: 

{. Cf.. U.q.fiq1w'iifi (1974) Lt fJ.. if, Cf.hpwi/_hLnnt[wJfr (1974) 'f('{'

{!nt1fthhpp' 'iii[frp1[wJ- ub'lwLfr fr1w'ln'lfr ft fuhJ.npfr U(w/.,'utw'f.t-

11 w'ii < UI {' 9 bpfif1 I ,, uq UJ 1 '1 < f'UI U1 UJ f'UI lf n L/J 1n Lbb lp I! "- UJ 'ln 1.g 
uU(wnt[wJ hL 1 

'lilfwmfi nLfit.f1w1nt[ m1h ijrwump, np u1mnu1f1/,pfr b. uh'lwLfr 

f'W'ln'IP flwpif 1/fil:wftn1J uwnfJ111pw'iiw1{rf1 l'(Ul':ll(wf1Jwh dw

ifwltwft qnpJ nif.tl,Lp /i11h'h9 ftl.1t11ni'iiwft11t/J1nLf1p ''lw i:u1wf.iu") 

4 

op1hqLn'iihpfr ':bm, w'ii<pwdhzm t fiJw'iiwl Lt <wzt[/r wn'iiht 

pwqJwflfri/_ Lt pwqJwmfwwq qnpclnLf.tbpfi w'l'l/,9nL/JJnL1tf! 111w

':nLfiwf[nLfJ1w'ii i/_pw Lt tf_bpy.fr'ii ':wzi/_ni/_' /,plfwpwur/, t1fW~Uf'uf1-
dw'ii mbUJ},uwqw'iJ zw<wtfhuin1fl1wfi i/_(IUll 

lfu1ufiw7f,mfil1pfr nLz.wr111nLfJ.fwbf! Lhp4wJw9tj_n'l UIJU qfrp.pf! 

U[lllfll'£Hpfr h 11b1twf1{r fuw'ln'lfr /;pftwpwwL. UfW<llfwLJw'ii Lnhfu

fintnqfrwJfi ft urhfr1Lfrlfw1fr -':wpgbpfrL t[hpwphpn'l n1.unLJLwup

pnL/J1mLLbpfr rLr1':w'iipw9JwL ifrnpJ. f ht'iihtni/_ <w'iipwll(hmnt

fJJnr.'iiniJ qnLmwl1tf.wJ qfrmwftwL Lt qnpJ'iiwlfwL 'ii1nifJhpfr91 

011Ln1£f•Lntf wnfrflfr9, funpfrL l'iinp<wq1ulncfJJnLL /;,f <wJmfinLJ 

1:wJ4wftwf1 UUl. fr1w'ln'lwq.npd-nL{J1w'ii, qfr'iihqnpJnifJ1w'ii Lt U(f!ln

'llll pn iJnt{J 1w'ii r1pmw;; bmw'ln m wftwL fr'ii umfrLnn im fr U[mn irzL b

pfr UfW;•11wfiJw'ii, l npw91fwL ft Wf''IJnLLwpbpwqwfi i[bpwJp

:zw4J'wf., pwrlf1/i w 7/11111wwlffr9Lb11frL, nl'nLp Jb.twllfbu hll(wu

udgfrL "'.I" w7/11u1111n1fl1•11'ii 'iiwjuwll(wu1pwumJwLe: 



'ubplfwJnttiu 11hb'JwJ{Uppfibpf! q.Lw<wu11/_ntJ f; f, ni JfrwJfi 

frp/if19 tLbpqbmfrlj .\wtnljnif11nifi1'bpnt/_, wub. 'fp w <u9 Jbt Ufw

pm'hwljif.n'l ljhLuwpwfinpM1 w4tn/r'[ fiJnt{1bpn1_, .runtpwJwpu 

zwpwpfibpnt/_, opq1ufiw4wfi fl{Jntfibpnt/_ , <wfi.[!wJ/zfi mwppbpni/_ 

ft fintJfi/ru4 wJfi"ff•ufr pw'lw'lf'Pz 1lwuf;pnt/_ (f1w'lw fi[1wfi1nip, 

<bilfr9bun1lnq_w ), npnfi.[! Jwp'fn' opqwfifrq_JniJ ;_hf, oqtnwq.npd-

t{_nuit 

fTJtnnt'lf,/;pfr h fr1w'ln'lfr p/ulfrw4wL pw'lwtzpfr;_Hpfi bL' !.'1'f'l! 

/, ;_np fi1nipbpf! : 

lfwf''lnt o{'qwfifrqJp 58-67 %-1! 4wqJ n,J t r.nip~t 
2.wC.u1fr1 1.'" l'I! 'lfrwt{_ntJ t nf'"{bu frHpm pfrJ frw4wL Jfrw9nt

{J jn tfi , uw4w Jf, frpw4wLn,J w Jb O(l'fwhfr1lJniJ J bt}- '!bf' t 4w

mwpnuf 1 .£nip[! /_,_ fi(lw 'lfrun9frw9frw1fr bjnt{Jhpf! { ppwtH1w.rJtfi 

/_,_ <fi'fpopufrl frnhbbpf!) npnz/tz '1bp bf, 4wtnuipntJ u"{ptnwljni!J

Lhpfr , Lnil1thfrLw{J{JntLbpfr, Lfr"lfr'1Lbpfr /_,_ p!.fw JfrL WJL pwrzw

'lf'frLLbf'fr umpnd1mntpwJfr /, 'fpwfi9 f1/,LuwpwLwl1wL ~wm~nt

/1Jn tLbbpfr qnpr>niJ1 Op'fwfi/rqJfr !.f'fr opw4wL Jfrifr'b "{w<wfiy_f! 

2,6 tfrtnp f, . 'If'"' 1 ,7 L-1! <w'l-b9if.nuf t uLL'lwt.iflhppfr {{JwpJ 

Jp'f-fr /_,_ pu1Lpwp bqbLfr) /_,_ JfrwJfi 0 ,9 f - 1!' f11Jf,ln' £f'fr Jfrpn9n1_1 

flowpJ u1mnuzl! IL /uw'ln111! "fwpntbw4niJ bf, 75-90 0/o !' '" f'' 

l1bf,'lwfifr opq.wbfrq J fr 4hLuw'TntrJniHntfJJn' Lf! '."L w(lw1/_r [' ~ 
!.f'fr wn4w1nifJ1wL 'lb"{pntJ 1FfrwJb, p wfifr np Lpw Jbp [ t:'lr)

qwc) qfrC.wljnul t <11wpwt{_np pfrilfrw4wfi nbw4.r_1fawLh('f {!L 

fJw9p[! t f!L ,, npn1J , 1n ipf! nz JfrwJL UfUluufrt{_ iifr2w tfwJ(' ~ ~· UIJ'I 
6 

nhw4sfrw Lt,1,fr <111tfwp . w.1tli zw m 'lb"fpbpn,,J Lwli w4m/u/. 

·i"wu'uwli fr!l ' IJ.,1u"{lu, 011fo 'u wf1, umfuwf'n qwJfo 1:fo'll '" l fr'll! mb'lfr 

~ n1LbLnuJ Lf'w Jntb4n,Lfr Jb4 JwufrL ppfr <fr'lf'O.f!ufrt fuJpfr , 

J1nwfrL' !.f'wJLfr Jfrw9dwJp, npfr .;bmb.w fipnt/_ uwfuwpn q_wL 

m{'n<t{_ntJ I, 'll.l"il/nqw,1/r /, !/Jl'niljmnqwJfr• 

fTJ. fl. fl- hpfrLr1hf'fr 'lwuw4wpq.JwL .;wJwt!wJL pnt{'{! f.t.wpn'l. 

f, ntLbLwl 1:bmUJWf t!libl'I'' pfrJfrw"lbu , !pfrqfr4w"lbu /_,_ !pfrqfr-

4wJb/uwLfo4nf'M1 ljwu1 t/_ iu ~ £n i p : f!Jmn i ,,_Lbr1fr /, fuw'ln'l.fr Jw. 

J,.bf'b ufi!1 ltwl'n'l. t lf1!d;l 'uw/, u11zw1n £n i(l t Uw n!1wp w Lw!f> 'iJ 

"lw{ll/ w 'ii dwL d1..idwf;w ft Ufmn11zLl(I/• .pwzfr lfnf'nLUm{' •ufuwt{_n

p wUf bu mb'l.fo I, n i 'L/, /,,1 uJ .i fr rtfol1wJ' /;fr1 wLfrlfnf' lf, f( urn1 t{_w r} ~p/1 
qn[npzwLwl'" u1wm~wnnt/_, pwLfr np Lf'w 4"'"11! ( fulp'fbmfa!t 

mbuwf(bmfrs) U/m'lfr .;[, ,,, wJl,Lw{JnLJ[fi /, : U.!'I pn •pf' q.mfir[ nuf 

f, J w q pn J wq wfm {JL b pn u!' ( J 0 --5 u d-/19 w :[ Llfr m{' w ti w qrtni/_) b. 

Jfr4pnJwqwLnf1LLf1nul ( 10-3uJ-frg ''lw4wu mpwdw q.Jnt/_) : 

:hfr1lfr4wpfrdpwUfhu qw"{t{_wrt y_nif'l! ( w'lun11p9fon L 4w"li/_wr} 

/, oud nmfr4wUffi u lftwLt{_w J) mt{_btfo 'ldt{_w[' t <hnw .gt[n ult lJ. j 'ii 

<;mht/_n u l ~ py_rfr lfntnfr'I .ifrw9n1P1ni"iiH11ntd, dfo9 l'lli bf'fr Hp

pfrL /_,_ wpmwp/rfi Jw4bf1 hufibpnuF1 

./!fo1Jfrw"lbu qwu1t{_w ¢ in'f'I! ljw 111tf_wc) f, t frL nul \ fr'fP O.f!UfoL 

frnLLbp nt{_ qwJ qmLt{_ntJ ( PJ"'l' L'lw.\fi 'lf' wmfib11fr J h21 ll.11' 

1;fiw(lwt{_np t <hnw9Lht t!frwJL pfr1l frwl11uL C.wbWU( Wf' ?,nt{_ qud 

zfof(w9Lf>tni dfry_n9nt/_: 

U'b& ~ 2f'fr 'll'f'l! 11/ mn• r/u hp/1 /, f"'" 'lnrzfr "'"lf'wLpw .rfrL 1:w m 

~wL ft 2 j, [;['/' " I w< "I w !1 J w !1 'l "/' ,} n 111' 1 C: w ui 11( m'l w w bu w 4L bp b. 

un11m h1,, /1fi l ul !' u uwu ul.rlw ¥1fo /11w'ln'll! • 'l 'f"' .1n1L L.f.1 spfr qn· 

l'l!um,h L4wu1J'wdp, npp <: f,mLwLpnt/_ '1f' wL9 ql.'l/,I! 4LC.nn m-

1[n LJ f,, 11/ Ln 'f.lll •l'fr ul' lj 11119Lnu /' t :,'Jn<{Jw1fon t{Jjntfip : UJ'l"lfrulr 

111mn ~'lL t.1in iif 4hL !tw pw11w l1 Ut ir u11in9 huL h(IL wt/_hi/1 Wf'Ul lf l.JJ 

l!L [Ju: 11111ti' -: wf1 q. /; y L bl n 1f "L b1L!1 Jfr11 wp J w LfopL b11fo "11_ w q h !J · 

1FwLI! /, qznfo pLUt f11u'u ~ 11r 11 info p wpJ.pw9 d wf; l! ' 

btdt"'f'1111n/, ''fw>' ll(wl!tfw L l' !1flw 9 p.ntd if'P '1:nl 11!'2Pw9n 1 J [! 

Uf"' ~ "' u /; 9 j,f, [ll L L "I Ulln w'1 n tf J 'I"' n .. f /,f, " / m rz w 11( w) /; umL hprr ul 

11( 111 ;,.,,,,L f,l { w 1i/; ,fu11nw/-'wl' f' wf' '~/' ( S0- 95 % ) <w r wp bpw4 '-" 'ii 

/ur. Lwi{n•lJ.t 11 iL 1 (/u1f(u1 / & u: l.m p f, Lq111mfr nifil,fiw1 1 n11 o'lfr y_hp · 

J w u u1 f' £\ w Lp l1 iifl 'ii 11 Ir p in "'.I /1 ); <il1 ;- ii wL u1 tJJ U/ ut fn i w ~. •; f;in /,u;'i., ·· 

+•n1[ '£111t""l ~ ml. rtf1 11 1ld,'1iu1l -:"'f'"'r '·11 w qwL /11 11 !1w t{_n<f/Jwu 
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11,m'1m11,mbJu JllUIJ'l'l'u j tjl1'jm 'r111J'l'~'J'".r.fml11 1~iJi:·o•;r:·1;p/•n 

-nm!'il't6 dfmG Jmdm1nrnJ7•iJ11n:;. • v1ut!Cu1dri,J iJ'".f''!."'h';.m/JJ 

I if iJ. I LJ J1lh l!ij Z U ,/ LJ 'f,;) lj,'/ lll/l 

-mtn 11,t/il'11Jlnumln 
1
l1qmmJw1:,-u1•1:;, 1/J'jll,tl'lef'I •ii'l'!IUdiJ liul111,fi 

luilu :ilJ'IIJli/11mfJmm:;r •J.tfi'rn.em~, 1Jl1u1h1 / .111uluJu '!.Fm ·nd11l1 

-fJt/ 11,t/FmpfltfmJmifml i ,p1u7'1uf; 1i.lrr,mifl1uqrn1t•udmln </dq'l,Jrriil 

-ml Jw'lm :;rii11,il J 11,1ul'f/ 1uJ7dmJrn ~' tjl7m1J,m if tf d'l'f"'dU ""'"'' '{J 

1Jq11,7UeJfl fmplll1mlnm'1 ij 11•1l111tfm '( liv]11/u11/JJ1) mmi1m n7lr1;''J.J 

11,'I J"u ]rl1 m '1' uJm/11 !'' url'l 'll11uw fu : '"i'.)I ucld •,pn\pn'.]mL,10 

•.111ul1•/tn11/1 tfnJ1111l1 

-u117ln 
1
if11,m17u1'j:_,, nqlt1Ju '11 .1'1uGmlq]1m 1/tlqeJwf1i r~tjlmr~t.Jml/'/i" 

Lu71.p1u7 iu !'1ubm]111, 11,m?ml1rr11J1r1if t/·1ifminlnu111ui.ll11 J,upf1ul-' 

J'1ui.16 J11UIJ'f1JlU ~ 1/L!/ll1 'uq:_,,mh1ub il11,mJ'Gm11,1uflmj 71 Jn,mpb'mb 

-Jmb tfilq11l.11uinln '11,fmpmrm:;r 'l"'!'Gmilg'Jmmln liufJ'l'l,'u ipuflj 

-1ufu-b 1il11,my.tfwnm rpnftJ1uli1Jln t/ilq'1,Z11uwi11 'J .pmf'uh-[ua'1,mJ1 

-Fmln n11lnmJu]1rnnJ7b 'I puilu 'ilgii (oul7p11,nu11>> 1/md1/ ,]J,;1J-11..·l1r 

-mUd 'l'/ p1ui.lmwml1 fffl,m•liJ t1 Jm]tpl.i illrnt!mwn [liufp1y.t/l• 

11,m?mrj'l cl11,mJii 17wg:,]tuJu ''l!J7 fmpiltfnm11,J11un1u ]11jJi MJ"'lu 

ilJ!f'!.'!.1ulfl1ufJU1mj 11 il.r1m~ 'J.mfJmtfr1/il G'luJu 
1
JrlqtJwl1!. 'ltfl 

-m'1,</m?7ln 'l'/ GtJJ,1nmJ7millunLmJ Ju71JmfJ t/eJ•Jm?1mflrn~?.,:J 

tJ11upGmJwf .} pml 1fl'll'"' Gtf!'LufJ t/J111l/i!.mbJo ~rn11u7'ut 

-JgGtfp!Jj 'tJf]1uf1Jmfl'lmLmeJ tpufiJ·1ud'ldJmw t/ 1J£f111Fr;mJ'1,ml1 

-m£l 'lmif ''/ £l1uF1! 'J.lufm/1 11ml1mln JJu '(m1tuh11f1,161nnijfJ) StJ~-

-mbul1ur77GtfJ''1j .~ {'m]rpbmfJ ilnmp t/!' tfJ'l'!.B'lmLmfimUtf 

:( 11,m? 

-1/m lmmn tf Jg In) il 'l' uf filufJm'l 'uli 'l'] ·1ul'l 7''1f'? nt/i.17 'Vif6Jq 71 / 

p1u'lmJ-pJmd J1uil11,m11u•'f} tJJu 'l/n,1Jq?m.(' 'ltJilt!71J 1/d'l'lilifl11n ~ 

JlluubJb ,t/1J•U Jqii f'/1' piufJub 11,m11CmJ1uf i/J'l'liftl'!f/Jrttdt'l'l," 

'lfmfJmn 1fll1u71ilg IJrnfJmnmBmd n'llntlu / piu71mt/'1 J'liuif]1uiJ 

-m'!.1uJmln JpmffliufJm'!.mif f!./!' mi.lb J11uJq117.11uu1ln 71 p1upGmJ 

-1uf ifl JllUJlbtJ'JmbJo lui.1lmJ1 Jfl1ul1Jmef1JmLm.g 1mbulpuf7h ~ 

!'1upGmmn J11uil'l1ufiiJm 77 '/ f"'upfmilfmd JeJiul11,me1'£mbmeJ ntfl 

-711,Gmu7 l9J1 t/7'£JflmJ!'ff ii'!.1u.y 1,111upf1ul tj7 J1luJ6 '!.F'fl iilpj 

-1uF11mf}'jmLmeJ l jlluJ11m11 Jnmp Jupm11/Jb t/£l'lm1mdm66tJ 

1pufJmmmln11, 'lm!'lnJqfJmpbmfJ mlt/;; t/ifn,pm:;,mifti'ld JtftJmG 

-wG t/11,my.tfmnm 'lmFfl1u'l1unm:;, n7/n1lu / Jllupfdubmmbo Ji/' 

-'lm!'mb'Jmj bf'fl 1r1uil71Jfm8m1runmj IJmfl 'Jnu]r7m1p11Jml11 ~· 

8 
m 111 o wml t/1'1 ]•m ,rn url'/ 11,ln um In '1m fl/ 1 J J ·u/1 uF '! '!'/F /11 'JYW l/q l:i 

'I •1n1Lul1uF7gBi/J,,1:· '(•~mLulrnn,16) il1f1uF11mt:J1iml.t11,Lf '11rnl110 

'J'I BtJJ'/ 'l,fmf{'mi.lmu1m'l'tl'm plutl711,l,,uwm ( Gif 1/'l 'l'imdmZm i' 
-bmd '!.mJ1'!.mJmifmt ·1 u) G'/Jq 'l,J mdmlmJ•Omd tfbi.lm'J frJutl'Jilq 

:'lt/d11n/ tfi.1
1
111,tlmilml!l'l'I / p1u1rnljlJ1m/n 

qmbutlmu/rnn pu11my.1nmln l.if1J 1dpmJ1111ml'lm tJ1ll hull'/1"1' 'J'IJ' 

,/ '1,1J'uftl1u6nll/.f' 1/liufJ7luJ1 •1m'Jmll'IJ' ifim1'11m71uJ,/; 7j 1/fm1 

-ufJ1uF7b '{tlmilmlmLqb'lfJmy 'Jmifmlm'Jb'/17) 'lmbuJmn/mn Jlp 

-m ffmilmm m17,q pm B t/B'J.mJl.i l' 1uJ71L1um {JJ : {il'J 'lil md 111Zm J7111n;/ 

'J"'J''l,mJmilml pmfJ) dq1JfitJJmnjrn1111btJ7o lfm'J 'J'I .f""f'J.ITlpf1,m 

'lJ'f'!.JmdmlmJ7bnn:I tfbJmlJ 11,t/lmu'(/ :tfbJmlJ iiJ-r; 1] 'Ji/-I ,t/d!'nf 

1u'Jil9 '!.!:/ piup'J,tnpmd 'lt/f'li.lr/j Ei11,7tlt/ 1Jtlq11JmdmlmJ•Umtf 

1mLu11tfdmilm 
'mLudJun 'mLu'!,mJ• 

1
mbuml1mlmb 'lm'l '!'I .e1ulntJii'!.m;, 'puJ'l'J 

-'!.1uftJ1uGmtJ!' J9dJmw Jl"'IJ J'lU1fmyif]r mmb'fl 1(mL11 • ." .. rnif•1{1 
1JmilmlmLuLmnf) lJmbu?iuflb /'I!' t/LuLm1'/ '(mbuf71u17l 1Jmil 

-mlmLmln) 'l"' b umlp uJcJ; ~ J" ulntf-I1'lm:, n/ rn,v.m j 17 pm11m p·1uJ 

-nL1uinln b'tfJnJmdmlmtfJJ 1(J!.J'!.butfluln) t/i.1711,JmdmlmJ'bmJ 

1J (Jg'!,bU'JUJ') tJJq'li.lmc!mlmtf!' 'Fl J'lu]t'Jmpmd JJ7tl6mnff'(J 

tJrmif11uJgdmJm:;r t=6 'l7 riu]rljmb 'p1ul1u'1'1lup 

tjJ6 nglnl11,tj (Jrmft:J1uum8md J<fu,fr) nJ'/'1,'!tfU7p .,r1uJu lirr,J 
1
Gtf'lfm7'eleJ 17 Gt/'lfmJ6 

1
Bif11,fm•tf.pm 'l7 fmfJ11mlJ JJ'J'lhulJqT 

-u!' G'lmJb 1Jln'ljfuilu 'J'lUlJm7''lm 'l!./ 11glnM·11 :JqJ6m1~~1l 
111,lfm 71 J711,li1/ulmfJlm 

1
J9L1uf 'ltflmJgfi'J 'tf1uf'!mJ1u.(1 '1lg1rufltJ 

-m'lt/'11fJ1u'l 
1
81ufJmmtflnn Jpmitfiul1m'lmd 7tfil 'lm'l 'l'I J11ufJm'l 

-luilmln d11,mJ'{, 1Gi/JqJJmm '1tfimil11,m:;r '8t/i.l9flwF'!. IJt/inmpuJm 

'Difil'J'!.tnll,'/ rJq</; 1Gt/J•1'11Jt/J'mmt/]r 'flt/i.lqef1uf '1,mtpub 'GtfJuj 

-luf11,mLmJmb 
1
G1/J'l'!'u£leJ '!mlJmr1mbJo 1GtJJ'lt!6mn/~m JJ'mnm11 

f'JI' 'l'/ fmGmfJLmd t1J9fl1ul'l Ju7 LupfJm'l111Jmln J11u1l'l'JL1umfb 

Jl\-t!"Uli'\ JUi> 

1umy111mln tJJg1inmuJu'1 1Jm'1m'Jmdmn'Jg'1m~J'lmJ1 tJJnL1umln 

pud11,m71inq:;r mJ/J 71 ~ Jfm]rmltfp mnmln1J7•lmd 'JlnJ16m.rbmd 

tf il'l 11 'l" mn u;;/tl ud n q lnmil u 7r m •t/lb 'tf i.lq '!!' 71q '! mbJo uil'Jt/ r J J, ul 

tJnt/lnM'fl 1i.11u6 '1,t/FmltffimfJ lqpGmn119l1'lufJ 11111Jm? 'ltfnqdqlJmp 

t/Jg'!L1uinln r1udlngii t/ilu '%fJOl 71!11,:fp ln1u:_,,u1J 'p1u11,mwmu1 



ffflntLbpfr w11w1Lw{hpfl tJwfuuntJ1 tf.hnfifl {wz4_n4_ zL;_wnttL

fJJwL Jbt l!f,'1-lfl'44-wq. l"Lf'LUIJLUf,lJ"'f' f,JnLfJ UJ{'n{l/_ntJ t JfoLllr. 

{JfJn< uLnw94_/r, "l'l! pf' '>hpfJ/•L o/!ufi'lwLn,J t k umw94_ntJ ~ 
wJ-/11wpp,,, qw1i /, tntp: IJ.1'1- UfLULnbwnn4_ ~. zJ,. lfhLnt/is4/ifr 

c·rq.wLw4wL fJ/JntLhpf! wL4_w'bntJ t l"'l'w{wrnntq rrJhLnwpn

t/r4 4w{Juw)) , npmb'l /uw;_wd./,1[n,,J f,-f, wr>fuwtpbpfr, UUfpmw

qnt9Hpfr, -Awpu1bpfi pnfuwLwqJwf, nuzfiLhppi 

/uf,J.npfr, mwLJ.fr, 'lb'lJ.fr, tJfrpwLfr Uf"'"''lLlf'n uF "fLUpnt

Lwq1[ntJ t q.[pllluLnp111Uf/;u /11f111npl//{J[l-ni., fiuq /u w7nr;_fr 1fl.:_' 
gpLbfJ{Jnu Pw9fr 'l-f'wLfr9, { wL'l-P"/""F /;f, f, w /,_ qfowr- n'uwfJ{J .7t, 

u IU pw [J{Jnt, UJ L :fiw4 bUJn '1-U" LU1 wp UJ {J{Jn L, Uf firn /11w rzmzw {J{Jn' t 

pw9wfuw{J{J11t, /!l"['nq.bLw{JfJn1, qn!pbw{J{Jn c1 jJpfJL24wfJ/Jnt u 
WJLLI 

fT/w{UfwLJwL rL/Jw91JntJ, L1nt{JwpnfuwLwqntfllwL (!L
J1w9.[!p fuwp1U1Jwf, {bU1li_wL.pn1[, pp_h_H1mLJ 4wpnq hf, qnt

U1wq4_hl Jhd- .[!wLwqnt/J-1wJp qbmn{J(Jn,f,bp' wlfPwqhrnnq.unL

U1lU[1W1PL, {JpfJL1qw.pw9wfuw1Jrfl k "{pf'nfuwqnqw[J{Jnt, npfo 

{hmL.wL.pni/_ Lnh'lfo t n1LhLn1.J UfU1'lwJufo q.nl'lwsn 11J1 unp

Jwl 'LJnL{J-w1fin/uwf1w4n,{J,1wL WJ'l-U(/tu/r fuwjuLnnul mhrz/r !: 
n tLb'LniJ fuJ1d.npfr /,_ tnwLJ.fr npnz unpLnLpp UfU1nL1£LhpntJ' 0-/r'L 

Jnw thp1T111umfr-GwLnuJ UfW{u1wLh1n, {hwli_wL/!ni/_1 U.n U1pU(p 

-':p4_wL,,_n,/J-JntLLhpf! -':w1m'L/r hL 9wtJp thpJwumfr-GwfJLu!frf, 

fuu1Lqwpn«iLhp wL4_wL mwq1 ll.j'l- UfWm-Gwnn4_ '1/'wL9 flqwUJ. 

:fw1fp 'lq.u11nt'ti UfU1ntqtbpp {wp/1w4_np t UflU-':Ufwf,/;l 2-3°-fr 
l..H/ll~t 

Gpqwpwin/,_ UfW :;•'fwft ,J'wL rlwJwfiwq "fUll]_LU{ JnL/Jjr wqmjr4_ 

fl{J1[n1f11ntf1r (pH) zh'l4_nuf ( ,,_h"lfr Wf4wtfwqwLntfJ1wL qn'l_ -

1ir: f!ft,f "l'""F, •'fmrzwJuf> qnf'7w9JwL [,_ w4mfi4_ PP1fntfhwfi 

i""f1dpw9Ju1L dfi'f_!_, 'l"Jn'f1Jn'f, n th/r nuzforz {wJbJwmwf;wft 
i; w:i1 : 

'hupun1rn CJn• p hr: IT/wen 4wfin ,J bf, pwf'J..11 Jntblf n•uwp qz/"• 
t:i f.l9n'l (600-2000) u1n1f.'pf,fintLh11fr zwp/!fiL , npnLp UfLnnt'l

~il.pfrL 1nw1fu lf1 mmp111n1fl1ntf11 2.wuntftw9JwL /, bpftwpwmlt 

''lw -•:u1wf11J'wL [!b/Jw9pnuF •fpwL9 UfLUpniLwqn t/JJn'f,l! L4_wqn<J 

t: IJ.wpwrlwL1n1fJl,l'l'• fiL ltt/b u [, J 1n<u u1n1frf/>hLn1w.1fr& Ljntpf,_ 

f'l' ' ntL/; f, !pn1Lqfrurnpufil1 -':1uwqnifJ1n1L, n['nq /,_ qwL/unl'nz4_nt1f 

.: "-{Wn1rz'ulpf. !ppUJn{iJmL/1111/nnl'' UJJupf1/!L UfWf'w'lfrmw.1fiL i:p-

11 

1[ wh 'l-nL/.J-JntLHpfiL 'lfiJ w 'll'hln' pL'fn , f, w qnt{J 1" LL pt Pw 'l Jw

j:i {i1[ nu/f,,_1Jf1U111{ipn1/JJnLf,Lbp{i9 UfWf''lq/;l L np npJ!wf, Ull/_Jwl 

unpm{i Uf"'""ll' '1-/11fw9qntL t Jwf1ptwqhLuwpwLwqwL {pi/_wJ1-

11nt/J.1 niLLf,pp ftqwmJwJp, WJf1pwL w4_htfr wpwq. t 4_'uwui/__wr} 

JwuntJ q111 111 wl1n1J "lntfo!f>hLn1w1foL ftJnt{Jbp Ii_ w1L.pwL pwpJ.p 

~ u1 n1fiiMin1 opufo'l-w'l1u .'fbrJhLmp wqLnpi/_nt{JjntLp1 

9'n1f1wli,1r11phr: fT/mnuzLLpfo L_ fuwqnq/t q.ntJL[! pLnpnznq 

LJn1{J bf'[' UfwmqwLnt J bL -AwpUfbpnrJ L"'J-Ij_nrz u1frq.iFbLLnLhpfi 

(Pl n I' n .</,f l · Li 111 pn m fr'i1 n fo ,,_11', I' ) f, .'f>M1n1111 .lf1 f1 ,r p 111!J n ,fl1n , 'j, ft f;p /1 

( wL1r1n3frw LU.p) /udpbppL : fl/mt1t'lL h11/1 bpqu:pu1ui/,_ '-'lwi:u1 w !1-

.r wf1 in/; fuLn I" 'l·P IJI 1" td .:; w J U1 L /1 f, , 11 I' 1w4_ 'f" tLw 1/ n pi/_ wr} ll/ [!

urn t rzL l rf1 nLb M1 p Ill p.1p ' '-I ;_t_!)' n 1f11J1qn I ff Jn Lft I IJ.w p IU 9w U1pi/_n u ! 

( Lpwf1n4_1 np 'l-l'wf.i9n t J tLfWpn rLwq4_n'l wLmn9pwLfrhp1i ntLM1 

;,' w4wL:bfufr l -':iuin 4n1.fl1n t b : ./Jln11n.'ffrll'• npp pw'l_"w9wJ- ~ l1 b_ 

B pqnJf, ,..,L/;pfoy , U(Lnll lllf,/;p{rL mwifu f, qwLw;_ q.nt1L1 'IJwpn

m/1f.infr'l-Lf;l' wft1L111r1 inwq fuJpw4_np4_ntJ H1 65- 'lO pLwqwt 

u1/1q.JM,,nfif,p . "l'nf1p u1mn11zf1/;p/1L inwtfru bL 'lh'l_pf1p9 Jfrfi;__L 

f.:w pLpw ,,_.7 r.1f1 'ln tL 1u rLn pn ut: IJ.ftinn 9pwftL hpp Jwfln,zwqw q.nt jL 
/,f, , uwq1111'i1 1J/;Lnw'l_'i1bpfi < hm 'J-f'LUL9 1lfiw9nt{JjntLLhpf! U1W[{iu 

tL qw"{nL.trn, fiuq /J{Jn1.Hp/1 -\ /11n' qu1l'Jfrp 'f" ' !f,' ~ bjqnwLLnn-

9p w ftfibp'u wLqn<Jf, hf1 , 1111: q w,rf1 /N LJUP /, Wlf q.npqnfiLhpfr wq_

'1-h 9 n1{J,1111f1 m udt It L1J pn 'I /,f, 11 urwft w l n pnz wqfr qn<L wi/_ npi/_ w

.tn 1 flJn i'ii: <J.n1.L u1f1jn1-fllpp 1fbq Jwuw•Fp 4hLuwpwfinphL wq

mfo 1/. L1n1Pl11 hf11 ll.111u1h u oppf1wl1 , ~wpnmfoLnpqHpp Jwp'l-"L 

r,pqui f1J1tL1FnuJ t{_hpwtJif_n,J hL A i/_frLnwJpLp, wLtnn9JrwflfibpL 

11 1fihft P 1[/iu1w1F/1fiw1/1fi <wrn4nt/J1n1L1 

1l.p ie1u1li[1f1f1hr: lfwp,,_n , opq.wLfo'lJfo U(W{WLT_[! 4_/rmwJfrL

Llpfi /,f;1uwd u11Jp 4w'lJn1J f, opwqwL 0,1-0,2 q, Wjf, '1-h ll(

/Jn1.ti , f,f'P 41.1111 lin11 uLf.111-w1if1/;J'[''L bpp LqwmJwJp Ufw-':wLY.l! 

( ;nr1 L!nr-flf -.'u1z4_nil) Jn in 'l(IO q f1 •tpLnwtTJrfiLbpp opq.wLfr'l

Jn u i li.11:mwr11JLii /, f, 4wLnwffrwfoq .<pn i Lq9pLL1
1 

JU1LL1n4_ !pbp

,jf, f ·mf1/,l'f1 ~w11J'f dhz npUflu 4n~·hpJbLU11 IJ.ft{pwd-hzUJ i/_foww

tFfrHlr1fi l1wpftnp 1Fwup Jw{'qf, umwfintJ f, {JwpJ Jpqbp/1 /,_ 

pwLywp/, 'llf1p c1r1111wqnptJJu1Jp1 f!L'I- npnLJ, ]WU1 qwpL.np f, 

1//1 u1111 tf p ft!,/, I-' n if '~ w p n :11 Ln uL f, qui J {J h 11/!f, hp /r { w 4_ w u w pw lw if• 
<>•1u-r wc;-np,J111d{' 111wp4_w pn1np wJpu'iil:ippfJt 
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<f./,,nwiifo'ii'iibp[! pwJw'ii1[nuF h'ii f,p4n, fo1iipfo' CwpU[bpniJ 

iniJ1[n1z Li. y_pnLJ lnuh[nrz : U.nwy_fo'ii fo11lpfo'ii b'ii U[Wm4w'iinuf A 
(nbmfo'iin1 ), D (4wwfa!pbpnf), E (mn4n!f>Apn[), K (!pfoln.pp'iin'ii} 

t/_pmwiifoLHpf!' ,J!pniJ 1nu}t/_n'l t/_fomwJp'ii'bbp'ii bf,' B1 (mpw

JfoL), B2 (nppn!fitwi[p'ii), B6 ("IPP/uio.puft'ii), PP (Lfa4nmp'iiw

f!pn,), 83 ( U[W'iimnmb'iiwflflni), IJAB ( U[WpwwJp'iinpbfiq_nw

fr'f/ni), B12 ( 9fouif14npwiwJfo1t): Bg (!fintfow[1[1ni), P ( pfon:f>Lw

t/_n'iinfa'/Lhp), Bis ("lw'iiqwJw[1pni}, H (pftnmp'ii}, C (wu4np
pfr'iiwflflnt): 

2.linwqnmnL{Jjnt'iiLhpf! 9ni19 b'ii u1t/_bt, nr1 IL/Lnt[p iifrli.'iintJ'ii 

unpm[! mwppbp p'iitu4tfoiiw1uiqw'ii U[WJJwfi'iibpniJ mutppbp pw

f1wqntfJ1wJp 1_pu1u1JfoL'iih11 I; 4n,mw4niJ1 ll.jull(bu, C t/_pmw

dfoLfo U[Wpn1'iiuil1n'/JJnLU[! t:1nwfouw1fo'ii /,_ [f;n_'iiw1fo'ii qnmp'iih

l'nuF 111C.b9t/_wt} p1f1Jnpb'iint U[mnirz'iihpnLJ wt/_btp putp.lp {, pw'ii 

'.'wpwt/_wjp'ii Li. 9whpw11ftp Zl''i.wf1'iibpp U[<nnulfibpniJ: 

tfJwt:U[w'iiJwL l!'iiflw9pntJ 1[pinwJp'ii'iibpp .pw'iiw4l! unt/_n

pwpwp U(utqwuniJ /;1 Pntn/1 WJf.t Jpy_n9wnniJ'iibp[!, npn'iip 
11 irz'l1__wt} h'ii ''fWt:U[wfJLfw'ii f!'iiflw9pniJ ''lmnuz'iibpp qb'iiuwqwfi 

"fpn9bu'iibpp 11wf1'l-w'lb9Jw'iil!, f1u1u111mnuf b'ii 'iiw/,_ 'l{'wfisnuf 

t[pmwilp'iifibpp wqb[p [W•[ U[Wt:U[w'iiJwf1(!t 

!hhri.fhf.u1&br: 2.wJwpjw pn1np .ppJpwqw'ii tfrntfrn/untf1JnLff

'iibpf! 4hfi11uiLp opqw'iipq_JnLJ f!'iifl-wLntJ hf.t fPhpJb'iim'iihpft Jp

i_ n9nq, npn'iip ppl&9p9 fibpqw1w9'iiniJ b'ii UUfputwqni9wjp'ii 

"'P"l P 4 wm w LP q_w mn p'ii hp: 

bpqwpwmli. uwn'iiwpwfiwJfo'ii U[Wt:U[w'iiiiw'ii mwq 'f{'qnq 

ll(Lnnt'l'iibpntJ l1bf.tuwqw'ii U[{'n9bu'iil•p[! 'lw'ii'lw'l bf., (!'iipw'bn,J 

z'iinpt:fot/_ ~·bpJM11n'iilpp wqmpqn'f/Jw'ii fit/_111q_h9 Jw'ii 1 Uw4w
1
'ii 

:nwppf;!' 1/rn tth1in11l, q/l/f711__wt} ''fLnnul'iihpp t:wuni'iin ,p 1u1'ii wu-

111foC.w'ii/19, n11nz1114p ~1hpJ'f,Lw11hpp wqmpqntfJJntL{! qwpn'l I; 
J'1Updpw'iiw1 4w1l for'iif,11 fJ.1uu1f,u , opfof1wq, p1'iiJ.npwfffln1f, wJ

fr.1wfffJ11 .. _ 'fw'l/' [,_ 211/1 1n1111<'n'l r;bl1wppnpufttw9'iin'l Jw[wm'lh

' •f1'1/1n'!/,f"'"lwJfo w4mfo1/n1P1n''iil! /ufirlnpfo /, u11uLJ.p UfLWt.'l

l,f,pntJ, "!'" .'u1wI11J'wf, 'IJ.,/,ln1.9 wLii'/1y_1uu1hu '-,'/;mn, npn7 l-"'-
tj1111[ li1L1111lr;ul f wLn -·' I l • <_ F 1 < . , • J I. > ult/ L rlll/1<1f1WUn1t LL 'f['l-UU/I LJ.'l/i.llfll1 -

f ~ /> " 11 /JJ :w u ·, IU "'"fin 1 {J J w~' l! ~1 w fun /1'1-n 1z 1/; nil n ,J .; w u'i.in ui ~ w :uu-

1/ f,l ""l" 1 / ;/1, n 11/1 !J ": h utn t//[ w 11n 115' I; L_ /, ('fll'n f"l w nuu[ /, l :.u '1" 1 J -

11 /1 <:wutn,,J' ql•f' '.'w un1f11119w J- 111mn 1'lb/;/1nu!1 
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\J.rmiwmpq (;Jmphr: fJ·wpJ U[Lnn,_'lfibpnuf "fWpntLwqt/_nuf 

b'ii npnz .pw'iiwqn<flJwJp wr1nifwmpq LjnL/Jhp, npn'ii.p p'iinpn

zntJ bf, ni Jftw1L '1(1LU'ii9 pnipJn<'ii.f!f!i WJL"- qnrzJ1twqfon11lii.• 

wq,,_nuf /,f, ::wJw1pL '.'wtn4ni{J1n,fi'iibpfo 1_pw• unp t:w1__w.p1__wJ

llfLn'"'lu hpntJ WJ'l- 'ii1ntfl/;p/1 j!WUw4l! pftl I;, puq U[W t:"fwf.tJwfi 

l!Lflw9.pnuf wt/_blw1iniJ t : 
tf/tnni'l'iibpft pntpJnt'iil!(! p'iinpnzn'l 'ii1ntpbp[! pwq_Jwq_w'ii bfu 

U.1ut'lbu opp'iiwq, u/i_ -<:w'lwl"lP ''lmnt'l'ii bpfr pntptfnt'iip[! umb'lJ

qfluf I; 150-300 wn_wf1J.p'ii L1nt{Jlpfo9, np11L9 fJ1_ntJ 4w'ii 

11ulf1pmLbp, W['l-b '-.'fo'l'iibp, qhurn'ii'iibl', 9'ii11n'l /Jfln1_'iihp 1 fJ{Jnt

Lhpp w'ii t:fr'l-pfo?-'iibp, lflhp'iibp, urhpU[b'iiw1fo'ii Jpw9nt{JjnL'iifibp, 

[fbLntL/,p {,_ '1-l'wL9 wbwL9.1wLLhp1 

!.wuntLw9Jw'ii l!fifJw9.pntJ, J1nw wpnJwmfoq Itjnt{Jlp/1 

[!w'iiw4w4w'ii wt[h[w9tiwL[! qntqwt:hn, wqf,[wLntJ I; 'iiwli. l;fJp

tb'iifo wpu1/JJ'7-/'ntfJJnLL[!, fl['[! <:wJwpt/_ntJ I; u1mnt'lLLpp ((t:wuni

Lw9Jwfi t:npJnfnJt 

tfJmnt'lL/;pf! l1wpqwqnpq11'l qwq_w1pf1 Jfoy_wt/_wJpn t J u1w<-

Ufut&b[nt f!Lflw9pnuf, ti1nw u11m9bu'iihpp 11w'ii11w'lh9Jwf11! qnt

qw<hn, 'lwf1'1-w'l11ul t f1wli. wpn1fwmfo4 'iiJnL/Jbpfo wpmw'lf'n< 

flJnt'ii[!: 

4w(;fwJ}1(; mw1•rhr: llnfr1pw'ii1n'fll!, fl['(! J'iintJ I; U[LnnL'l

b/.pp w.1ph1n19 t:bmn, fop/,fip9 Lhp4utJW,1]UniJ { mwppbp t:wf1-

{-·'w.lfoli 1nwpp/,pfo op ,,/111Lbpt Lw'iiJ!wJfof1 mw11phpf! UfLnn t 'l'ii hf'n'-J' 

u1wpnif1w4i/_n1J /,f, ;Llf1'ii f!wfiw411LfJ-JwJ'p, uw4wJ'ii qbfiuw411Jfi 

ul{'n9bu'iibpniJ J[,t} 17hp /;f, 4winwpntJ1 'J.pw'ii.p Jtn'iintJ hL 

4wplwp 1fbu1wpn1pmHpfo /, ~·hpJh'iimHpp 4wqJfo Jhy_: 

2.wL.pu11fo'ii mmppbp[! pwJw'ii1[nuf f,f, bp4ni 'lwu/t' Jw4pn

mwpphp ( 4wlpn1J, 4wwfonui, ~.nu.'/mp , 'iiwmppntti , Jwq'iih

qfontJ, uftlp9fonuf, [l[flp 1 Jwfiqw'ii), flpn'iif! J11foipw'ii1n1/J/1 Jf, p_ 

Ufwpnt'iiwl11[nLJ /,f, u1t14nup t:wp1nipl•f'"l''lw4w'ii Jwup9 ni_ U[IU

•i w u pw'ii /JI 4n Ip JIUd p L. tip 11 pn lJ7 W/1(1 h {' ( br1l1w fl' Uf rzfoL J. , 9pLl1' 

1n1f, pw11font.f, iFn1fop?M1 , t/_wf1w11fonuf /_,_ WJLfiJ, np11L9 pw'iiw4£! 

':w71[1__nuJ' f. mr:~·nufo ":w1zw11hpnp17w4wf1 Li. u11[b1p -/!Pl Jwunq' 

tfJ mn ''l'j, l•pn i J w Ju 4w 1f w Jb !,' 111Lf! w 1fo'ii m w f'l' p "I w 4 w u11 <

/J,1ntf1 l!, np117 'lb''lf!hpnuJ' [, ull/_f•L/• .pwLwqnt/JJn'-fip, 4wpnrz bf, 

J;w'iiql'.9Lf,l u1w<1'1u1L,fw/1 f''iiflw9.pniJ 'll'wfi9 .<ppqfon1nq/1w4wfi 

llf[IN9/;11f1f,11p /uw/11wntJ'iif;pfr 1111w1pw9Jw'ii[!t OpfoLwf l1wl9fon1_-

l :3; 



.Jfr "f.UlltUluf! /uf"lnpft u1uinulf.tbl'/' "fUl':;U[wf.tJuif.t JwJwf.tUJq 'fUl

n(! pnu11/_npntflJniL .t;fttl_w'b'lntfl.1wf1 , pnpfr uiwltwul!' pnufr UfWUl

t;wn I, 'lwnLnu/' k wu'i:t: 

"11J1nuzLbpft u1w.t;u1wflJU1f.t [!Lpw9pntJ .t;Ul'bpwJ/rf.t LnW{'['[;{'{r 

.pwLwl1mlt.wL ft ripwltwqwL l/w'lJl!, UJnw l"F Ljnt/dbpfr t;w-

1ibJwmntflJwJp1 rzqwlfr ifmifrnfuntflJntLLhpfr iJr /;f1{Jwp4'{nuft 

U.qmnUIJ~f. f,}ntphr : llJu fuJpf.L [;f, "fwmqwLntJ UU[/rtnw

l;nt9L hpf!, wJfrLU1{J/J n tL ll' I!, UJJ_/ttutfJfJniLhl'fr wJfr'lLhl' I!, 

f,,n41h/rf.tU1fJ/Jniftbl'f!1 Lfrml'wm'i.tbp[!1 LfrmpfrmLbpf! k wilt" f.Jw

plinpwq.niJf.t 1u'lnmw1fr'b f.t1nifll! 11u1frurwqni9L J;, npf! 4wq_Jnul 
( !pbpJlLm'bbpfr Jfi Jwuf! l 

U Uf ft mw qni9f.t bp/1 1qwpn 111 wltmfl J" tL I! {Jw f'J "{ 111 nirzL bpn ul 

0,5-1 ,5%-/t!J lft wL9Lnuf1 UUJitwJL bqwmfr mf.tbLUl[nq, "f' 

u"lfturntl1nt9L/;pf! Ltw'l.J1_1u.t bL 'llf"wqn['wll(bu wJfrLwfJJ1nilib

/'P9 ft "f' flwrJ "{mnul&b{'nt1f u1wrniLwqt/_niJ [;f, pn[np wft

iJin/uwl'frLbpf• wJfrLwfJfJntLbf'l!• ;'wuqwLwlfr I; L['wL9 qw11 [,n(' 

r;-b{'(! O['qwLfr'lJnui' UUffrurwf(nt9wJ/1L pwlwLufo UfLU .;1qwLJwL 
qn('nniJ: 

"1mnuzLbpfr ll(W<:111u1L1FwL l'L/1u19pnuf u111frmwqntsLb['/r Jf 
1fwul! f!UIJ[!WJi{_nuf (. npfr .::hmli.wLpn1[ wi(_blwLnu1 t wq_wu1 
w Jfr1.twfl/Jn1Lhp{r pw&wq(!: 

.mstiU.liU.\, UU4-flMf lf(';U.titl,fl'l. luMWPb\rOt> 
SU.li!.!M,011 btJ. Ub'l.U.\rti h1U.'l.O'l.ti lllSOft'l.\rbPti' 

+? MftiU.ti 1l \r lt U.9. lf C 

"lmni'lLbpnul "{UJ{'n<Lwq•[ntl pfr1F{rwqwf.t Ljnt{Jbpfr Jfr Jw

Uf!1 pw9p uf!fJ'lwl'"'l' ':wm~n<PJnt'bfr9, m'bfr 'bwlt mhfu'bnLn

'1/twqu1L Lzt11f1w4n<f1Jn<Lr fl.1u"l.Lu , hpqw[' mw.pft'bhpfr 'lfru;nuf

tbpft9 111wpq1[/;l L "f' J/,q pwf.twqn<fJJwJp 1-"f' LJn</Jbp U{UJ

f'"LLw4n'I uli 'lwLfi fuwrznrzl! Lt df"lbpfJ wi/_bllr pfrJ. bL bL/Jwljw 

,fwf1f'~"'qbLumpu1LwqwL t/1;,w9JwL, pu1f, Jfr/,,1.tn,JL mluw4ft ft 

'.'."l''"/1 pfrl l"t' LJnt{J "{Wf'n<Lwqnrz LifnizLhl'l!' 1.Ln,9 fr t/_b/' 
·
1
w1mLft C "11 [Ult/_ qniLwt/_n['i{_wn "l'""''lLbp/r u1w t;11,f,w~nt

f i"'·Ll! r-wru\p ti '1-w pw9wurp1[nuf ( LpwLnq, "I' iqmnuzLb

pnuf, wnwLt!Lwu1/,,, lthrzltnuI, "l"'l'"'Lw41_n11 wLmn9frwft qnl_ 

t/_nrl Ll,f'4"'f'J"•/Ur•f!, f.L i_"fhu Lwlt nt11/•z !pl,LnlwJfiL LJntpbp, 
H 

mLM.1 \ w/1wLh/u/r1_ '>·wmqnt{JJntL Lt qwLfriwpqb[ntJ bf, P"l'P"

uwuLl1l•r/r Lbf'flwifrwL9ntJf! 'lh"t/r u1mrzwil{ru Lt w1Lmht[ 'l(!

J'wf.t9 '{_UJ('qUJ9nuf[! I IJ.Jl qhpui LUUUJa1 pfrJfrw4wfi (!Ulf[Wll('nt

PJUllfp ~ 'llfuwi/_npwUJl;u UJWJJwLw1[npi/_wn UJ'""''l.L'1pfr /lf.tw

ftwL frJn,Lfi1r1hu11!1 

U1n .7ph pf.pnuf bLp lw 14wqwL ljlj)__,, , ,y tlzwlji{_nrz "l'""''l

L hf'ft [,_ /uw'ln'lfr pftilfrwljw'b h qhLuwpfrJftwqwfi Jft pwf.t/r /)wur

lJwLftzLJ;f' (u11un,uw4 1 Li 2): 

fot. urw j1. 111,u1fil1j1 l. ub'l,mf1j1 !uw•t"'ll• dj1 fw&~ ntzmliwu unrmhr~ 

f~ujiui~wr. ~wqtl'11 t. ~'l""lwtl'u~ "1&'11',P!n,&r 

"'--<:. 
~ r;.,,.,,rLbr, % "- "- ' ...;.::; ...:: "" "- ~~ t... 

:.. ~?.3!2 :;- -
S luu.4f' 

~ ' . 
"- unpin{' "'- "'~ ii c:, ""-""' 

' . -. :: "" -. - "- ' ..,,.,~ 0 "'""'""- ~ ~ ~ • c""" • .::: 
~~ i::... c g:=~ Si t;.,. ~ ~=i:1 ..,, "- :: . 

~..,,., - .._..., "::! 
"- "" - "" - --;:- "" :; ~ c . ----:: "":: . - ~ ::: ..,_.,._ "- ... t: ~ 

"" !':...~ .., <;,. ::: ~ ~"'-"" ~""",., $"' r::- -~ 

-- - - -- --
J 2 :l 4 5 G 7 8 

M.onr: UfaJ /rrbL~nJ/1 nLLb1nl 13 ,1 9,6 8,3 1,3 0,75 0 ,17 Jt ,O 
f.wLwL JJbnw1/1L j 13,3 9,3 7,4 1,9 0,45 0 ,08 n,3 
f:h1:fi1nr 11h?faL 114,5 10,7 8,7 2,8 0,7J 0,14 10, 1 
?-nl7""1"'f 11,5 11 ,.1 8,.1 3 ,0 0,41 0,13 .9 ,0 
IJu,.ur4r/•JunL I t z ,6 !iJ' 7 ,8 1 ,9 0,30 0,1 < 9 ,, 

' -f/ ,nu•r4ft'i.11 
111,8 11 ,5 9,4 2 .1 0,28 0 ,15 9 ,0 

.f!nLwflwL JJ ,3 10 ,8 8,0 2,8 0,74 0,1.'i 8,4 
/J/;l""'l ' 15 ,7 11'1 7,6 3 ,5 0,45 0,13 9,6 

:i111Go: !!u' /mi,'"'' 11.1 ,4 8,8 7,2 1 ,6 0,31 

I 
0 ,18 I 14 ,3 

41,. . r L 113 ,8 !) ,1 7,5 1,6 0,25 0,14 13 ,.9 
11h1bu J1Ff.nw1f>L 18 .1 12,4 10,G 1,8 o,:n 0 , 16 10 ,:; 
F°h~ J t.'wr1'lr.uLu1,.,1J I /-1 ,4 9,8 7,6 2,!? 0,19 ! 0 , 15 f.I , I 
Pbr h '>fa l 1.1 ,8 9 ,4 8,0 I 1,4 0,24 0,11 12,2 

lu""l'"l' /!.1'111,·1111u1/t 121.0 1!1,7 19,4 1 0,3 0 ,45 0,11 110 'Ii''" 
lfr.'/""'i/t 120,8 111 , i 1s,2

1 
- 0,3.9 0,08 .95 'Ii JU 

fl ! . .i.n L/1 18,1 1::,0 14/i I 0 ,4 0 ,72 0 ,11 105 'i/J,r· 
-..lw~nf,L (.~ 5 1t s 17 0 0 5 0 1)1 0 11 117 I,],.( • •I fa . I . I . '/1 

• lu"C.. 1:i_..., /1 (, 1111111.i,~/1 111mm 1/iJl,11/1 !'/1i'l'" fl.JmLI! ;_ui1/o[wJ t /i UJwiw~w11 «t~·1'h!f, 

·'f>/•1ulm,1/• rr .'hS i, .,1/,!Jlu•11mT!.u1rm[, /uw'l"'l/'LL'' fo'J.fTJ-500 

r;/1111.nif nJf,,,,['/'4 wtdil[n f.1 

, -
I • . ~ 



fi'u;_u1l1u lpunui t X 1, w1unwwftp9, ;_np 'uri/Jbpnt/_ 1:w-

1inwm I, ul;rlwLp /11u11ln'll!' Pn1nr1 11LUfpl1prruF [!b11-':w'un111 zw

[JW{'b/,pnLJ' ql•('UJqznnui Lf1 tJ'fowzwpwpbf;l'l!' UwfuwpnqwJfr 

u1wpnibwqntfJJn'b[! mw'uJp /,_ /uf1Jnpfo UfL11nuzt1/;pnui w'uJ;wJb

J wm pwpJ/' L p1Ub p1wfln'l_p dhp_t 

Pl,ppw'-.'u1t/_wpwjpb -':wunttm1-fJ1w'u l!'ufJw9pniJ' /uLJnpp U[[!

mntrz'u/;pp9 w,fM1w"lfi'u'l-l! Pw'uw'u JJlnw1foL, UfoJfopb'uftn.1fo nb

'uhm u Puz·'PL"I' ,,_brzfou unpm/;pb /;'/,, 1np 'ubpJnu)t/_wc} unpu1lpp 

u1mnL'l_'uf,l'l! 1:wtFb1iwmwptu(I w1f blp ,Pw,P11Lq /,'/,, Sw'uJfi U[U1"Lf[

~1lpp t'fb'f-'ILfJJnLbL' pLppw".'wt/_wpf. ,)wd':'Lwq wt/_h[p pwpJp L 
pwb ptb.!fl 11/1)1 £!' 

U{,J{•phL/1n1/t nhLhur 
f'wLmL i.Jhnw1/•L 
?·nl'/Ufl[lllfl 

LI mw1•fip{tJ unL 
II""" pl1f !•q 

----._ 
-

:<J 

"" 
"" 

:;-
~ 3 :: 5 
~ ~ 
~ ..,,.. 
"' '----· 

0,75 
0,75 
0,64 
0,57 
I ,:_r; 

----._ 2 ~"'- --~ "" 
""--

"" 
t 

j 

l "' c -::-,,__ 
" "'-

"-- "'- ~ "'-"'- .,,. "'- ~ s- '--· . .:: '-

1 ,74 .~9,-1-1 

0 , -13 37,89 
0,44 23,27 
0,.1.9 25,10 
o,.;s 2.9,40 

Ill s ffl• 'l.\ .. t; r 1i 'll u..: n M .. u.11 n 1>1a-s u:'-' 1l r u. u. 9. 'l-O ii. 
'HI fllTOt.'i...bfll! 

~ 
-----""-. 0: 

tll.. ;::r; 
:i "" ...::: ""'-"" '-;:: 

~ 3 
5 5 
~ 

"" ..,,.. 
3 '--
~ 

? ,4.9 
1 ,56 
J . .Ji 
0 ,73 

'':! ~; 

r/Jmntf['uf,[tp /,_ uhqwbp p1wrzn'l_p npwftwqw'u 1:wml1wL'1zLhp[!i 

pbJ_Uf/;u 'uwli_ u1w1:ni/1wftfltfJJnLh[! 1 ll/WJJwLwt/_np1/wc} /,L Jp 

;wpp 'l-"l'c}n'uHpnt/_1 1'pw'u9p,9 4wpunpwqnLjhHpf! >:bmu1wz

Lb11'u h'u' t;11,lwftlfitlwjwl1t.1b LL/Wjtfwbb/;p[! 1 U[W{'Wf'LntJJ.9n1_Jl! 1 

nnnqniJl!, P"'Jup mwppp[!, phn'utf_wc}nifl1n1_b[! , unpmL' , urmn1rz.

f,/,f'p funzn/'nrfl1nif1£! 1 

..:m1mlnlnf lU ,1 lll lf lll G_ ll!lli J tl lUfthbl'Jl: flw (IJ(' Uf wt; n Lb W ftn ifl jW 1J'p 

/z!f1Jnp 1 urw'uJ, pf'l"ll'u 'uw/,_ ul,rzw'up /uwrzn'l. ftwph/p t wt;f,9Lf,1 
tf/>r/>f1 uu1l""'tmntpu1.1pf1 .\n'l_l•pn11F1 2.n11Fntuntf 1:wpn1um ft11Jtl° 

11) 

f!L111:wftw11wftl!' ctwLp ftwt/_wJfrL , wrzpwur t:nrzbpntJ "lurn1_1Lf.rL

l'l! ftwJ fuu1tzntll! ntLbLntJ bL 9wct11 UfW1:n1_Lwftnt/JjntL1 lJpftn1 

'l:bUfpntJ tL UfUinL'f_Lbp[! t:wftntJ ntLbL 11/;Uffo :ffoq_fonlnqfowl1wL 

,,'fit/_ wL 11n ,p JntLL h I" 

Phppfo Ufw.\ntLwf[ntfJJwL r[pw 1Jhc} wq_qh9nt/JJnLL t qnp

JntJ Lwu 1:nrz/1 UfW1:UfwLJwf1 ufouurhJl!' lwJwJw1L f>, (;/,['/,_ 

Jburfo (1973), wjL w1qfoLbpfo pbppf!, npnf19 Jfoy_zwppw!f1L urw

pwc}n1fJ1ntLLhpnuF ftwwwpt/_ll ~ 1:1-UJwurwpwJ /unmw9wf1p, 

L,,_hl t w•[hLfr U[w1:ntLwft, .pwL uu 9/;l mwpplpwL,fo phf'-{!(!1 

N1J_U[bu UfW[lfl'f hl ( ff. b. lfwpqwpjwLfo (1981} 1:hmwqn

mnifl!ntLLf;pp!f , /uLJnpMini JfouLni1f1 unpm/1 "tmnirzf.tbp/1 u1111-

1:11tLwftntf/JnLL[! pwpJpwLntJ' t ctnt/_fo J'wftLpuntJ/Jfo9 UJjqpLhpp 

mluzwpwzf1JwL pwpJpntfJJwLl! q_n1.qw::b1u U.1u"lhu, /uLJnph

LriL fHLbm UfoJfoplLftn, Ph(f>Lnp 11hrzfrL , P.wLwL JJ/;nwJfoL 

111111mh11/1 "lmnirzLLp[!, npnLp umw9t/_hl hL f},wLqbqn1p/1 qn

m n '9, wt/_/; l P "I wt; n ,f, w ft hL, -(! wL IJ.pw pw m j wL t; w pfl wt/_ 111.il' /1 

ftwJ l1niupuwpHuwT1 qnmpLlpp WjqpLbpp U[Lnn1,,_Llp[!: 

flhrf}i tqwlimG.m~ntpjwG. qrw pG.qfiwG.mr wntfwtfp pmgw
uwpwr hG. wqqnul pntnr m.1G. qnrbn&G.hrl!-, nrn&f fimG.qhgG.nul 
hr. z_w~1J1g wl\_htJ1 Jimznr iqmmq&.br}i umwgtFwl'ip: U.1u"1Lu, hf//; 

rlw1zftJwL z!'lwLntJ mb'l_p t ntLbLntJ 2bpJwump-SwLfo /u/1um 

wLftniJ, tuU[W WJ'f w1qfoLbpfo pbpp[! 9wc}p ~ tfof.tnuf, puq 

u1mni'l_Lbp[!, L11p1Fwl 111'1l'nudiuf1pftw.1p 'lhU[pntJ' funznp, npnLp 

::wqnu)' n1f1M1 '1/"lf P '1wnp pJwt/_npn•fJ.1ntL qwJ wu1wfthLJw

)in1.flJnLL ::/11[wl1'ln'fJJnLLLbl'l" Cwm r1h"fpLpnuJ LUJ'f- u1mntrz-

11lp[! u1wm1/n1J hL JwL11wmfou1 a111L9ni/_, foul1 bpp/,JL ~l '1-l

·~npJw9t/_niJ hL : !lwtpp9 w1[bLfo znq u lnl' tf_bqburw9 fow1fo 2l!l'-

2wLl! ftwpn'f ~ 1:wLqb9Lb[ "luw1rzLbpp Wjpt[wctp 1:p1[wL11-nL

fi11wL w11w2w9Jwf1[!1 f!um i/, . IJ.. 9'ni'l-ftnt/_uf[nt (1978), bfJh 

pf;ppw::wt[wpfo9 6-8 zwpwp 111nwp_ 9hphftt/_w /,_ 11fozlp1[w t_hp

Jwump-C.wLl! pwpJp t, w"lw '-'lmni'l_Llp[! ftwpnrz /;L 1:wl1ntJ 

nLLM1wl 11bu1fo ftnLupumLL9pw.fp w[p1119n t J, t;wJp l1npnwm /,_ 

Wjpt/_ w Jp: bi/_, l!L'l-1:wftwnwftl!, t;wJLJwu1wpwp mwp 9bpf,f1-

t/_w [,_ t:nt/_ qfozbpLhpp t;wp_nf''l-i/.bln' ,,_f,urpnLJ lw1[ bL Juwt/_np

t[nLJ U[Lnn,,,_f,hpp qn11Ll!, 1:wtff_1, U[Ln'l_WJufo qnLupuurhL9pwL, 

t;hmuwpmp 'uwu pwpdp ~ 1pfini..J:-nrutt:n·1Lw/jiitfJ1niL111 fl/_mnUL-,, 

pn,c}11tf1w'u l bnLw1pf1 7{'t_wf1Lbrf, u1ra'!Jt.!1/llft:lw'ff_:' ilJW~ii'wftnt-
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t f uJ'l 'JIP uf-eJ1°uf m 711!1r1L 'Jn1 :1/ 'Jn1ii111 t/lt ul 111/ f; 1fl; 

J'fdJmw r1U1JmV1Jmft/j rmlJ '!/,'/ ,rnu,11111umef w1ul J'JmJ/1 .fi,j,/'! 

-mrJu'J fmf'Jmr:;mn l'IG'Jm1untl'/il /1u1/11n! f'/J' / lu!llm'1 J"Ud 
-GmeJ'!il 1Jmr1Jmln:;mln ilwnrndu'1 t/JJ fi1!u1f,, •1l1Jnt,i•Ll111Jrrwm >jJ 

-y'Jlnuwln ((fmJGqrn/JJ J-111]1711'1 "'llnnFm / l""'!"'1b1!m:; ilp1uh 

-uuu wmum "dmum Gt/ilm]1m:;md'dyd '81/'JmJ/, t/fi111d 'f 1J1/Jm1!.i 

-'Jm t/dq1Ju>n1uilu'1 P'!r G'Jmu:.-1 1u11u1Jmln,o.,mln 71111mJm'1il•1 iJ!1u7' 

-mn/ 71 t/d71Jl.nu111ln t/nt/lnlif'[J '.('11111,mnt/b'!m:C 'J7 "'1'!tJb111 wl7;;, 

1JmrG1Jmi/rm-eJ i/FmJultJ;ud'1i/r '!i/fmh'!mfi/j if1!udu ''!m.116nd 

-mum i/Jv'Jilpm"fdy.ilmy.ud'1i/r mJ]1 i/71L7'1 lq1!6'1b'1,m:; / b11Jmi1 
ill'lbuuu "dmum n1lnmi/J''Jm Gi/ifmpm:;milJqd uw'f.'r Gi/wi/Gi/r/;'Ji' 

71u1mJm'1J'I i/J{) :r1111Jmni/U1Jlnj / urny.wmln i/d'f'!'!'uFdruf//(m/1 

-i/:; 1Jm'1mi/bulut/bt/</; r1u6'711!rnG11/ .1rm'1 IJ'ul'£11uilu/1111{>d Jumli 'I 

ilJu 'ilr111'1mm111'1 t/dud .,, i/r1111/Glm'1 / J'1U711!mi/11nu/ 'J""'!m,\ 

-Jill '1,i/"iJ'lf '1,mrGm'J1unmj 71 '1,mrJu"fm'IV i/bmfn nqh1m'1,f1Jm1ll1l 

'puif1Jm71w'jj 11,mruu11u i/rm?mJmnm]1m:;'J'{J 1!'111dln7i1 'fmrhuuu 

i/rm?mJmnmpm:; 71 mli/y. 11,l'mi/r 7nfi'ly.m i 1/lqJm'1 ifJ'ld '1m11. 

-1u:;mln 71 Jvilmd 111uJ7q1Jmrfm!n t/'!1n111nr.il'1117 :i.IJl1ubuuu 

:j r1ubmpt~ 

'J'ldut/1mb1 J'J1ul£1111l1m1J1u:;mln 111udln!fb 1/Zi/'Jm61u6 n111'1mln 

rm'1 i/l7"fm 1JmFe)111fmpfujmlnmmJ1J'!(S' 1Jo 00?,-09l lnmln 

-:;min/ JupmJm'Jj JLuLmn/ i/'Jmb'ln 'J'1udln'/u i/F1111/bulu1J1hm 

lm.rJu'J 'mlnm 'r1111Jm6JZ i/-oogg--ooc,r; '{ r1u"f'!111b JZ1/rimG 

-1116 ( 'JmF eJ111fm]1"f u:;mh1mm.111f11J m'lf""'!'"Fbtl1,7) t/-l 'I L/:i 

:mJ"f 1JmF£11urt!11J IJ•/61/.17 1J11mlt!o1!n111U1 iimm 

-m 'J'I rm J 1Jllll'e}111J11 ;/ mJ m:; '!m r eJ; uJ7 ;/J m Ill 1/ tl'l '!IJl uF.eJ 

-111rJ'16 i/J'l 1J'1mFda'Jnmu1 wJ1ufi m 'rt pm '7 dm u1m'!'I rm 

,'Jif'!i/nFm 'illt/11,mGwG 1JmFeJ1ulm1n1n'Ji/m'Ju'1 i/Fm11i/l'1 -)l 

'(JIJlJ il/ln"! 
-mil i/Gmwnmtjt 1/Jq1Jr1ull'/ln .r1uil'J'J'1mfJo'Jnmw ufm --.\\ 

'(p,i1) i11Jm'Jmd 11i/°6i/r 

'1"nr111Lqw t/J'llJ'1mFJo'Jnmm Mm i/"ni/dmm Jm'1Jq -0 ,\\ 

'(=>) 'Jmpdu'J 'F"'Jmilu"fiun i 
l7G1Jm1mJqb Jl1m1Jmif 1/d'l'J,P'"],'I"' p1uilGmeJ1Jil 8'!11Ju 

•i1Jmr111b i/J'l'!'!my.i/mnmrJ,16 /11/m'1m i/IJmFJ01!nmm 

t/ r 'J'l rm 1/J'! 'Jnt/ rm 7 ul1J'I 71 uli Jun/ m '! '!t/d'm ]1 m :;miltf •1 •1-'" l ~ 

8f 

'(.)) JJ 

-m .r1 uh i/J 'I '!'!m y.i/m nm pJq6 ]11/m '1m i/6u"il1/,111"/lm '!m r mp 

fm'11Jil ililmpm:;mdJ'l;/ 71?1J1/J' 61/dbl]n 1i/msjlimu111b•tf1· l ~ 
'(71 u J 'l'! m '! '// rn p i/7"! / '!my. i/ m 

-nm) / 11,'1,1uld1ufmp]ru:;mlnmm.rJ7"d ln'ffm1J111FuJm-.L J1•1u11lu 

\[ . [ .~ ....,.. 
, . (" ,'\\ -J\\) J\\}~ c\. 

(\: _I == J. 

,f"71V '1,mrJmnmpm:; 1mF'fU1'f.'J '1,'/ rrn]•i/rui/r 

-rm ilJ7'1,ilrpuFiolm M'[J :mJ"f '1,mr17,mlnjmln 'lmm1lm'1d'I i/Luh 

-mrt/ i/1mL7n il11,1ul-eJ111Gqu1m i/'!ufJub '!m1tm1/bulu'1'J i l•1mly. 

(8L6l) il7J!/'1,'!(S' ·•ur; 'fl 1r111J71J'l,m6JZ fm'1'!11 nt/m11f:; lu fii/'J 
-m?muq:;mb1u1i 06fr 1'/'!G'ly.m / i/1qJm'1 huLmu/ i/'!m71yn 1/l1rn1l1r 

JvJmd 71 •/11,mmi/ln Jmrm:r '!mr1Jmln:;ml11 '1111mJm'1J'I 'i/J'!'!. 

-111umi/u (9L,6l) i/liJm'!Ft '</ 'I i/funnm.rlrn.(, -;r 1Jlmvmrm7 
1ilr111Jupmn11Jl i/J,i'Jbfrn'171u l'tfrnl•1Jmd 'pu6u"d 

-i/r '1,mrwm:; ?m'!m'1 i/'1m71f}qe} '6mum t/mdml '1'1.17 Gi/ilmJ1rn:; 

-milJgJ rm'1 1i1Jn1l111'1Lu fm]rJuJ1mmul J1m7 l
1
1Jmr{il I ilm•7ln 

Jmrm:; '1,ml''1,mln:;,mln 71mmJm'1J9 pu111ny.w111ln n!''fl 1il'J1ul'eJ 

-111]rdd ,JyJmd 71 J'1,1ul.eJ111'1m1J111Jmln i/J•1rtdmdml j JfmG J11uG 

-'1,mJo/J lf'111'1,!J'1,111 '1,ql Jq1JL1umln fmpmmlr1 pumilgZmpur m11m:; 

'pulmi/G'1,qmniJn'Ju'1 ']rurm:; lmrJ1111, ilJ1'!1i1ul;hu 1>mGml11lmb 

r111Jq]rwn 1Jmrm:; 1Jml.fl1u'1mrpu:;,mln i/LuLmrr/ 1J'!rn11gn 1jn.,1u 

11,111l.fi111Ju71Jm'1 lq]rmum il11,my.i/mnm 11,ml.eJ1ufm]ruu/1mmu} 

'f"71f t/JqfJ t/'JflUb ZJub 1]11111•1J 

-q'1mr i/Lmln 6Ludrm I r1u]rfmJmw JuJuJ'1J'I ""'' '!'111'"".f' 
('mpilq.fl rLu'1 i/71Jm i/Lmln j ilfmpJFm '!lH1bm6'1,Jm'1, rm'1 n,1/b 

-qli il1Ji/6mu'[J ~7gJgdJmw Gi/JmJi/ / Ju"fm'1Jm:r J,f'i'1,'1,1ulf1 "<' 
-m]rJmb11,mrs/ ilfm]rJlm 11,m'1mi/bu1ui/1i/r/; 71lJGm6nmrn '1m•!m.l'""P 

11,mr1Jmln:;mln 71 i1ilfm]rJlm71Jm ..r1111Ju ·l''!.d •r1u'Jm6r·:'11!1 t/! 

ilfmpJfm71Jm mJ]r i/,,ZmrmLmln G'JmJ/, r'udGmeJ1!17 mJ-Jm ' 
111'1Jq-'1gr huuJun/m'! n•1lnm6i/r1!m il'!mJdim~rnnm:r 11.fi'I 'iir1_AJ 

-q1JLu]r11,wb r111Jq]rmn 1mil 'I JvJrnJ 1/hf71m '!'!'"rpj111l1m11111,'r 

-min i/Jq11,Lrnmln 1u"f1mb rrnruult i/nJb i/-eJdmLmr1 1/J•111mn 

-1111twm:; 

11.fiF1111J 

,.,~ '1'1,111 ,,, , u r £1 

lt/tt/'l'!m'1m:r il'1,uJu 'urmr'1mu1111'1 i/Ju/1ul11,m?Jn 

11,ijlm11,mi/Bum'Jm 1/m'J j fm]11lupm1Jmpfmln J11,1ullj 



1.L1111111l""'"'f/JnibL/;p{' .9"'J9 hf, mt/_h[, np UfW{nihw4nif/Jw

f,f' 1tUfWumn"r t r1fozlpi/_w dwJ/,!'{11, U11iJ.pL.U19JU1L tqUJLiu4n1[ 

n1L1111nulp, /;17p U[U1nirzLbpnu! wt/_htfo zww uwfuwf'nrzw I; 4m

mwf[t/_nu11 

,,f1uimfr nL11M.1w1nt/_ Lzi[wJ J.,'w'it'l-wJwLpLhpp, 1:w(1qw1[nf' I; 

Uf"'rzwmn1_ ljwJ' /11wrznrzfr wjL WJCf-frLbpfr nnnlf-niJp, npnh9 pf•p

P/! bw/uwwL1u/wa I; bf14Wf'l!JLnh UfWt;u1wfJJwL {wJwp, 'fLU'fUJ-

1,b9f1ll phf'.µUJ<wi/1;,pp9 wn111[ruq_L 10 op wnwp_t fiuq b{Jb plp-

11w<:wt/_wpp dwJ'wLw4 wLJ..f'J,_ I; Cf-WLfu, WU/LU plf'pw{w,[wpp 

qw'fwpb9Lnul M1 /, WjL qb['uf[uniJ' bf'b/! 0(1 t:bmn1 

l;mp J'h_n911t/_ t:Lwpwt/_np I; q_q.wlf lwt/tnt/_ frwpqwqnpl[ ll/(1-

mnuzLbpfr Ii. fuwrzn'J} U[W{nLLw4nL/JJnLfif11 Pn[np !fbU[pbpnul 

''ihm.p I; funLuwtjthl /unp l;mi/_w& LUJlf-frhbpfr pbp.pp U[W{U[wLJ'wfi 

,,tt.l"'-9• .p.wLfo np WJU 'lbUff!NLJ pnLJu/1 /, U(tnqfr Jfrp_k Jpyw4-

9w4wL UfWJf!W{'/r U[WJJ'wLHp bL uu:b'lJi/_nLJ' 4wwfrntJ'fr ~11-

[wLJwL nuzrzni/JJwJp1 /unp f;mi/_wJ pnijubp/1 i/_bqbmwmfoi/_ w

t;{! LfrLnul I; pwf'J..p, u1mnuzLhpf!' funznf', foul[ qbf'2frLLhpfru Jby_ 

~wwfnulfr U[W{'ntLwf[ni/JJnLL[!' 9wJf'' lUw Wjll Ufwmb.wnni/_ 

'ff'WL.p UfW{UfwLJ'wfi [!L/Jw9.p.n1tf wnw1[blwU[bu bL/Jwf[w hfi 

mwppbp ·'f>frq_fontnqfrw4wfi .t:fr4_wfl'l.ni/JJnLLLbpfo1 bi[, [!L'lt; w-

4wnwlfl!' IinpJ'wl /;m{!, f[wJ' mwt.frw/1 du.wi/_npnufubf'I!• nf'nL.p 

'1LUf''fLUlf.nf'nLJ hf1 uwrzwp[Jfr Lhpuft [NLUwt/._npnLJ'f!, LUfWUllln1J 

lf, "l.111<:ntl1wq U[U1nuz1'bpfr u111w9J'wfl/!1 

t./,bpf! hz1[wJp /{wi/_wuwf'w"l.hu lf.bf'wpbpntJ I; flw/, ubrzwtfr 

fuwrznrzfab1 ll.juUflill, of'fauwf[, '7,wrzw/uw4wt UU1.-nuf qwwwf'

t[uu} tjtnpJ.bp[! 9n'!9 lu mtJ..bL, "f' /Jtfabpfo pbnLi/_wJn,flpuL 

qwpq.wl/_npJwu Jfry_n9ni/_ .t:Lwpwt/_np l nl Jf1w.!u wtJ..bLwsHL 

pbp.pwmt[ni/J1nibp, LUJ[h u1w.t:1'1wbJ'w11 puflw9pniJ Jwhplw

qM1uw17wuwqwf1 tfi1.w9nuip 4pf.u1111ht 5-6%-nt[, fruit UfL'
urn"zitl,p/• 'l"l'Z'u9n'JI!' Jnm 30%-fo uw-':Jwuulf'niJ1 

fllwm il_ wum ml1m1f1 wqqh gmp Jm&e u1 m "''LL bf1fo n f' w4 wq wL 

":wm/1wufrzubf'fo /, 111wt:niLwqn,fl1wh <f_pw u4ui/_Lt ~ niuncJ'uw

ufptf/;L t/_bl'2fL bf'lln' mwuLwii1wqLh11f l!LfJw9pniJ, /ufm 

111 f1 Lt w pl1t /; f'n 1[ /111 w f;f, u /11/ w.r 9 /1Lb pf .t; /11lL w 'ff"F wL 4w"Iw4on1.
[J jUJ1f p I 

1. h m w rzn mni.{J !" iLL bp l! /, tfin 1113. hf1£! 9n '!9 /,L 1!1!fl1L, n 11 y u1J • 

pw/; U/wmt/_wumwftwlhhf'fr •[pw u1w1m/w11m1[wJ Jw1Lbpft "ff!· 

t.nnurLhpL wi..pf bL l!L4Lnuf pwpJ.p wUfpLUL.pwjpU Lnhupnt[ k 
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r.11wl1ni/_, uw4wJL WJ'f 111m1n1(i,f,(1f1 wt[l,tfr ;nrm /,L 1:wun1.Lw

u11u.i, .pw11 tify_f1u /,_ pwpC.11 wf> n1.uh9n1l Jwnhp/1 U(tnn<rzL/;['[!1 

I.,' j, m liw111 h u 9wdp ( LPL n uf 'lf'wL y "I w< n iL w 4n c{J Jn iL I! (u. /i. 
Un1/1111w'l /,_ ni11. 1977, ff . fl.. :hf,'lnf'mf, 1981, J!. fl.. fiq.Lwmit 

/, ni11. 1982)1 lfwfi hub . .-:bww'lnu111rz1:l11 ('b . <J.n11fLf , 1976) , 

n[rn'ii.p l(-tnLniJ bu, nf' mwf'pbp U[LUmi/_wumwlf.wtubpft t/pm UJ

b.b9t[nq uwJLbpfo "l.mnuz.Ubpfr UfWt:niLw4nifJJwU Jfry_li. qq.w1f1 

UIW['plpncfJJnLL 1.4w: 

lTtun}t 1nwrjif~: lf.n.wiJJL u1111 ·:niLwl1 pl1p.p /;f, wwLfJU Jfry_fl1 
mwf'f./!fo Ju11tf,11111 bpfrmwuwf''f Jwnf,11f u1uinirz~tl,11£1 /unznf' "1: 

tf/iinul', nil1M.1nui' M1 /unznf' p2fy)if,r11 r.f'n'iip u111pw1.11 f,f, ltwl· 

9/wctfnif f, /,Lflwftw f,L tnW('plp [ff1lfnln'lfrwq111L /uwLq.wpqw· 

d-n i{J 1ni Lu /;f' f 1 

ll 1ut11f,11, lJ.7mwp1114p ?f'lwLfo O<u1f,w1/.wufr '1 4wf'pffr uni/-· 
funqf1i;pfr fLml/uuft[ WJq.fUbpnui wilb9t[wu '/.nl'fUL'fnip k 

l!w11.1pq/1/1Ll'11nu un['urb['/1 /uLJ.np/,flnc u11nn11lLbpf!1 pbf'[!LUU1f!· 

qn i fl!wt1 wnwy_foL lpl1ni wwppLf,11fo [!L/Jw9pnrJ, uwnLw['w

lrrw } 3 w1fpu 111111.-:f,1/tu 75-85 %-nt[ qwf'w41[n1J' (frL t]LUl1.[t 

p& w1[ n f'n i/J 1n cb ·'fofoqfo n l n q.fo w/1 wf1 /u wfl qwpi[ wJn i/J 1 w J p: 1. bm w

q.w 111 wf'fLhpfo'ii 111.l'f wf'wmp fo ;:;w1m q.wll! l1,nil111mt/_/;y wt[hrfr 

,pwf1 10 wLq.wJ1 ~'L'f npniJ, !Jwwpl[f1/1Jun1' unpmp 1Fntn 'fLU

nc i , Jw1/npnifltwf1 (ftwJ /;L{J1111!wz4wJfL prtutt/_npnLf/JwL) 

";i, c•1p bp / 1 1 .. ;w,1u1 (/rL q.w1fru 'ffil1.li.u tujq.nLJ: 

11Ju111111lihrl1 z.w1j1hrp: U.nt:w11wpwl1 /unpt:nil"f ( mpi/_niJ 

Uf"' ':u1w11JwL wwf[ 1,hhl 1ifoy_/1L i_w•fofo UfU1n1.rz'ith111 lun7np L'fl!-

u· nuzLhpp w1Lw2foL t;f,f'fJfrL hL[Jwf[w bL 9wJp 2bpJwumpilw

L1.11!f1L /,_ UIJL fu111Lq.wp1[wJntfJ1muflhf'fr ' lfwf,f' u1mnu1flh11fr 2£'1' 

'tnt nf'zfows.fwL [!L'l-.t:wLnif' Jwqhp/,ul! w</.htf dbu t, nwmfr 

rn1wLp U/{'Wq.nphL /JwnwJ'nuf ni qLC.nnmt[ncJ' f,f,, Pw9fr 'ff'Ul• 

Lfog, 9 wJf' bL 'bw/, 'fpwu9 -<:wJwtfr'ii wpdwu/1pLlf'L" 

lflwrwrmwgmS11: d-wJwLwftwftfog U{tnl[wpniJni/JJnLL[! :i 
w j q.hq.npJnifJ.!niLp w'ii.t:uwl' f UfLUmqhpw9f1bl wnwL9 <wL.pw

lfili U[ LUf1Wf1Ln wL !ni/Jbpf qf pwn1! wL 1 U LUftwJfl tpnf'J.(1 9"'.!9 l 
m w Lfr u, n 1, wnwL 9 p L /•/!f n I' wit f1 < u1zt/_fr LU nfi btn 1. U[ LU f1LUf1U1 w ·· 

onu)' /! ftwf'n'l t .t;w11qb9Ll1l pu111clp 1.w1phpft .t:wufin1l qn[INLl/Ln" 

fif;f'P' U.1u ~UJUfwl19ni[JjwJp Uflunp I; qfl1wn.f,l l,'w1Fw4znqw'1 

U[ <i.l[tlllfllnw9 n,J' ftl1u1mfo ni1.1f;'ii1111ni[ u1Lf/;f1 J/1 1.'w11111111fof1 tnUJ{'-
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8(, 

'I ,J·,ulnnhlu'{, ./ J""'l,6nt.f\,Jmd '1,'ld"'/lmbb Jp1111jmlJ' Jlfnb 

-'1,m r ]rndhuf1ul i/hi/JuTii' 1/J77Ui/Blm'1 % 9'0-s;'O _i/J,111mf 1/J 

-uv'J'i/ 111u17,m6Jlm'1n11lmJ11np fntl/'1,J ifmpm;,mifJ9d 717'1,1/Jl 6i/i.fi 

-m£1m'1Lmf Ju '19]1u1 '1,7 ShuG Jd9'1,'1,'uf£17Umubmm9;, J'IJI 

:faucJf1uf1ul fbi/dulif i/J1lut/Blm'1 Buf1,rn 

-%o't ,6mum fhul'l'J-U 'J111/'f1,mln;,rnln rm? Gu'l,m-O/oO'<:-S'O 

'1,7 p1u?mZp Jd'l'Jlnu,,,h1 Jrnum Bi/ifm]tm;,mi!d7d 1nuJ'/'1,Jl1J'1 

i!Jml i/J' '1,mF'l,mJ'.~-111111nmJm ]•uumy.mmln hf'{/ IJ1lui/Blm'1 (]tu/1 

-lmj i/flru!''I, Ju7} %LO'o--9o'O '1,mi! 'nml1mln 7u 'J't'1m'J111Jmln 

ilJ7'1,L1uml11 i/Lt19lnJu '/ ml9pmJ;,'1,m Jmpm!t '1,mff]7U'1mrpu;,mln 

1mpJu'I, Ju •ni/lmm 'J'I 6F7UG JJnlmFpm 11mlfl7U'Jm'1milb 

1]tuJ7q,111uid1uii'1,m]ti/;, 'Jm'1mi/bului/Li/c/,• lFm 'I 1nufmiffmi! 

1Ji/ifJ9'1, '1J1uftJ1ufm]16l '1puf.eJ1uJupmfd Jumb 'J'I ['7Upnm'l,f JJ 

-q1JL7Umln r;ui/'Gmfi'JJ 'Jml''Jmln;,mln J17UJ7'Ji/uiub luJu ]1Uumy. 

-mmln My/ tfm]tri/l:md 'j i/im7mJmnm]tm;,'1,m J'Jlllf£17U'1mqmi! 

1/p7Ui/Bim'1 uu]tSmJlUl 'Jiml1mn ''j JmJm]tmd i!qJlU'J'fl'm ml 

-Jmpm:.-<JJmm JmJmiilJ'J" Jmpmj i/ni1ud nqlnJu 1J'l,1uff]1u?m1~ 

-1UJmln i/J17Ui/Glm'1 p1ULu;, du ''1,mdt! fmim'l,/j 1J'l,ml£flll'1mrputl 

-m In i/p7Ui/Blm'1 prnJ7 f1,L7Umln J17UpBm'1mm::, 'j L7 in f'l I' 11-iufi 

--Jm:.-'1,mif]lll'1m'Jllljmln nJn?m'Jmpmp 1Ji/6d9'p :p1uq6lmti 
:J7 fm]tJ4nm1Jp1umu ]ti/Jl n11u'ru JJ7u 

i/du</;t1uc/,• f1111fJuh 'Jffi!''Jmln;,rnln 71mmJml1J'1 i/J'!'l,L1utn{JJ 

167.11 i/pmJb OOl hn 
IJ,.mif 't1m'1mln ?u i/'1.i/1 j ifm7ln ilq7Uff]1u'1m'J1uJmlt1 i/Ju</;nu</; 

p1uJ'l'1,lJluU1fJJ 1if'lmil1 1Ji/fmifm]tm;,mifJ9dm9;, y.dmry 'l'l'J'u 71 

p1u'lm'J1ut1111;, 'J'I mwl JJ91JL1umln i/J911mf mlnm 'p7U];GmbL ·l 
t1m?mln i/Jucf,•nu</; J17Ubfm 9efq :p1ufJub 7Ulm'Jmmn LuLmii/ 71 

L1Umln '7m'J1u;,mln prnJmmm? 'j J9ii Ju71Jm'7 n11 ilJmf;nuq; 
:111ull'J"' 1Jlmbl1 11mFf]1u'1m'J1u;,mln m'J'l'J'u'1 

i/Lt/tn Ju ''f J"U'7m1!ml1! mu '11,i/-p' [ 'j f""'J'/LnUJ1 J1puff}1uJ 

-9dmJm;, Mm uJq ''J'I '1m'J1u;,mln if11mJb mlnm '111uJ71J1Jml' 

-;,m11 i/-I 't 111u]t11mb J'Jmi£11u'7m'J1uJmln i/JJmm liFm p1unr 

-m11mln 71 111umJ7l 'Ji/Fm71liq?n1.eJ'J'l J'J1ui£11uJ7dmdm,~ 11,mf£l 

-rn'7m'J1uJmln i/111ui/lm'1 p1u71L9'1 7fl'f Ju '/ l9mb mri :Jlnm'1 

'Jffi i flrn?m 'JlU ;,m In 71 'JITT r firn'1m T uJm In i/J17Ui/1 m,, 11rnJ7 // m I' 

'lml1mi/buluc/,•Jup J'ldJmm fltwlri ]tul9Ji/nmqp1un1u '( f!,6 l} 

qm]1uli/m111u ·q ''{/ l7b1Jmj j 11mfeJrnBm?mJb7 Ji/ifJ;Jmm97 

(';('; 

ip: l i/rLm? dpmrmm'1'J i/Jn11m'7mr 

-1ui/lmlt JrruFlf:uilr1dmJm;, 1/:f,1d1ul1!111111dmilmln 'Jm'1mmubm i/h 

-,..,7/m/IJ '/ ,,,z,;p1ml,<,1jnt tlm.11m.'r 1ulrr1'J1111nn ifJ9d '1m111u:,m{JJ 

:(/1:il1ilm film ;,md9 p i/f/wlq Ju7} 1] 

-% 8' i-9' I / 111uf:J1111•m:;-J1pufrJ1u'1m111uJmln lmpJuq i/rrni/1 

-mf! ,rnuJq1111il1m i/J11uma 'i ,r11u1imf111, .rmii11,m g';; J11,1UFflrn'1 

-m11,1u:;-mln i/J711,l.numln i/Juvqn/ !'''"i!lnqli ijnm?mln i/p1ui/lm'1 

.Ju •l'1]1m rt,'/ 6/wf! ,;,;'IVJui.fi fmfailmmml1 J1-iubJmp i/pi/J'[, 

'f J'1Up11m'J7' i7ni/pmLmln ]tui!11,mp 

-9 m7 j i/J u 'J 'Jll1 J' l1m u11UJ/ i/ m ubm '!i/f m ?mi/ 11,u pm 'i p1umnmIn11, 

il11,1uf£fwl1m'Jm;J 7i/if '7ni/ 'J11ll'Jmni/h1~mj 'j um-swmln 11,mp6m6 

-mum i/nm'7mln i/J,1f]wf11, JmJmb11,11,n luJu J'71UBl9]tm i/p1u1/lm'1 

1~Fml1m{} :11qmpJu]tmpbm'7 i/ilq11,Gw?mmi/lnt1 71 i/J911,1uflf]m11,i/11m 
'i/J7J6mn/fm 6qp i/Lmln 17 i/nfwd '/ pwulflmh1rt, ilp1uqlmti 

1m7;, i/J9f}1Ui1JmmJmJmln 11,m?mJu:~·t1u1; 

71 11,m'1mp7Ui/lml1 'J'lfGmp Luj 'j i!m9ln,JJqf}1uf11,mmJmdm/11 i~i/f 

-mmubm p-iuJ9.i!lnqli JulutJ :mubm % 9';;-;;';; ] 111u]1'1mq1U:l 

-mm ]iu]iZm;, i/f}7Uf'J Jul '1mvJmGm;J p7UJ'l'l,71J7m 611,uJu 'Gi/d 

-911mf qim lmrt,mmn ] i/l9Jm'7 J91jL1umln '7m'JlUjmln 71 y.m lmp 

.Jurt, tlu 'lq]tm 'l'I Gf1uG J911,q1uFfl1uJi/nm11,p1unw i!tlml 1/JJ 

11Jmi£illl'Jllll1mjJ9b /'1Urt,69li11,mj p7Umq'1 
-pmp y.Jm'1 71 prn11,mf]11,J 11,7 bmJm i/l9]tm 11,Jq'l,1176uJl11 '!111l1mn 

-qq'7 ]tuif1Jm71mq;, i/Ju 
1
JqwidJU11ml11,l i/tl911,L7Utnl11 ] pw11,mf} 

-Jn/ Jl11u6l9]tm i/mub'{/ zBi/fmpJm;, 71f}7f]mrt,'1.Pm 'J'I J11Upnm11,fa 

Jpmf£1wmZq;, ilJ9'1,Lwmm ]iui!'1,m71m9;, i/du 'puJ9mmln lrwf/ 

<Julun/ 'J'I p1u11,i/l Jilqrt,6i/6d i/npmLmln 'Bi/qmJli i/BmtJ :pm;, 

i/mun/ lmrt,m1t 'J'I 111u1~'1'J'U ifqmJli 71 '] li1ueJ Ji!11,1upil1ud 

qJ'l'JL1umln i/ni/lnM'{/ :nm'7mln i/il1flwi11,m?J111, 11,i/im11,m1/Gum 

-11,m 71 '1w61q]•m i/li/</;uJuli! 't J'1uq,m6m11m p1ut!q1JL1umln ,i/Jqrr, 

-eJf1u71J9 i/lm'7'Im6qm i/Jml i/J' 'l 11rn11,G9bqm;, J'1,1ufrJ7U'1mqma 

tivJmd Gqmbmi.fim7 i/JJmm nfm 1Jfm'7mn :Jm!'mj 1ulm11,111u111 

dJ'ld 1lvJmd 17 i/ym lmptlu'J t/nl1ud 'i ml1pm'1;,11,m ilmubn 

I m7 ;, "phm,, rt,m ?m "J' i/if i/L u j :ubF m lm rpm 1Ulflm L min [' m,, i/b 

-uLm11/ lq11,G9qfmymrm;, .~ i!wqln t7p1u6mmJmtlmln Ju '"i/lmm 

'J'/ SFruG JJq11,il11,1uihJm i/dq'J'J'uff]wmubmmq;, ]ti/f]mpbmtJ 

1mu71 11,mfeJ1ul1m11, 

-1U;,mln 71 i/'7mJu 1Ji/fmifqmJ/11m i/Jqrt,L7Umln J11,rnff]7UB9iibm 1/J 



Uw1111rl1pftJ11nb unpmbpft llfUlnLrz'ubpft "lw<nLbwqntfJJnilil!t flpnz 

']f'W ft wb wq_ qb9nLfJ jnLb t n Lb h'u nLJ f, w Ii J ft'u 1_u 111w1:11{ wb ,J wb 

'J),blf' 4 %-wbn9 qwtsftmilft p[nf'ft'1ft 1n,Jn,!flni/_ U[WnLrz'iihp[! 

1-2 pn1'fb ilzwlihui: 

ljwf,9ftnuJ'ft /2f"f'ft'fft UJC/.'ff,9nLflJnLbf! pw9Wm['t/_l1LJ 

'ftfuwqn['Wllfhu u1u1rzw1fu/t U[bqnLfJJw'u pwpJ.pw9tfwJp Ii bjnL

flw t/rn /11 w)uu qn 1 fJ J w u qwb fJW 'l h9J w J µ 1 ff fib L [, p hppw1: w 1/w.µ 

l111119ftnuJ'ft p[np/111n1[ 111111nuzbh{'/1 il2wqnufp 1:wtfw{'JW l.ft wr1.

'ln,J' qpwi19 /tf1pbwf1dhpft pwpJ.pw,9Jwb t/_pw, npnt/_1:hwlt Wjb 

l1w11htft t 1:wtfwuil,rzhl q1nulwmbmbuw4w'u i/_bw11wmnLbbpft /, 

m w11 p f,p .t; /ti/_ wb qn ,/J JN Lbb bpft qlJ qft pw nt/_ n 'l Uf lU Jp.w pft ,J ftln 9-

b lpft 1:bm, w1uftbpb' upuqtfwb 1:wJwp U[Ulmpwumtf_wJ fJnLbW

pftilft4wm/1 Jbl 1n'Jbl 0,5-0,6% qwwftn,Jft p[npftq: 

ITJbmp ( 1:w2tf_ft wn'iift[, np f1wwftnLJft l'[nf'ft'fft J %-/ts pwp

J.f!fl tnLJn,1flnt/_ Jwnbpft J2w4nufp 4wpnrz t 1:wbqh9'ubt mbpL

H!'ft Jwubwqft pftilftwqwb Wjpilwbpt Sbl'lt'iihpft t/_pw WJ['

ifwopft .t:lwpbp 4wpnrz [,'j, wnwywbwl bwu {,pp upuqnLVf! qw-

mwf't/_niJ t zwm znq hrzwbw4)1bpftb. WJ'f 'ff;Uf.f'NLJ mhpubbpft 

1lf'w qu1i11[nrz .t;/,rzn,4ft 4wflftt'iilf'l! qwmwpr1LJ lb nuU[bJwqft qhp 

Lt, !/ml1nww9'iihtntf wpuft b.wnw'lwJflblpp 1 w1pniil bb wbpltp' 

wblt w ft1 ln LOB 11fl/1 pu111111qpn1 fl.In ib ft 91 lJ. ! u Uf W wC. w nn t/_ fun{'

I.,' n 1111; ( m111[nitf llf1lll{nitf)1hpp l1wmwpl'l 1[wrz wnwqnu11w'u 

!1 w ;f ,. :' lp h l1n ! w)u 

lf1nw 1:wbpw.1fti1 mwl'l'l'l'ft9 U[U11:nLbwqnifl1wb t/_pw npnz 

;_wfnt/_ wrzqniJ hb 1l'wf1qwbp " pnpp, npn'u9 wqql9n•fl1nibf' 

'llnltu pu11[1upwp 1..wfnt/_ nwnLJbwuftl'i/_wJ 1_t1 i/,bpn?.ft21wl 

;; wb lflll Ir wf1p)1 hp I! ;; wz1Lfi lJJ nf1"tn1/, /ti UJ qn q/1 qw J 11{ mqw mn I 

w1qni u1111{'111pinw9nLV(' 1111,mp t 1:wtfwJ.w1bh9bbt <nrzwilwu{i 

.p/1tl'ft w4 w)1 !1 w q J ft .t; lu11 

~rnun1Gmp.Jwli iuum!1lirnf.p 111w<nLbwqni{JJwb t/_pw wqqnq 

wJ"hbw4w11lLnp qnpJnf1bhpft9 /,1 l.wbpw1:w1m f wuw I,, np /11wq 

Uf1I!Nuff1bp)1 wtfhtft ftbmf,buftif bf, zL1..nLJ Lt Jw{uunu! U[W?.lu

m /II J/1!1 b,1nL/?f.11/! 1 ft 11 ft ,;• w un ,f, w 9 wJb J, {' {' w pw qn I' !tb qf, I';; w-

11n 1 b w)1 n uf M1 Ii. 4n11,9'urr11J' /111!tb9 11JUff11U'u~~w.1fti1 mhupf'i ftb;_

''I I, 11 iL JJ 11( lli 11n 'l '" l1w'ii d.rn: 11 111 I'd wb {ipb f,p /! 1 [J. 1 '1 'lf w wC.1u nn t/_ 

''l'J I, I; m /11/ m 1[,1w1f1 l'l'P .t; ft 1J' w)1 tf.i1w '; w un ib n ifl JWb w um ftC. wb /1 

f:/17 m 111inzn 1 J p /11p u 111 11 w I' ltn I' bzwb wit n ,p 1n Lb r1Lbft 1 
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bpqw11wwlt UfW;;Ufwf11fwb bU[wmwqnt/_ Ufmnuzbbpft pbppw

t;wqwpp q1uww111[n11f L WJUllfbu qn;_qwJ, phppw1:wt/_wpwjpb 

':;,1unL)1n1f/,1wb t/1ni1n11f, uf,,[w)1/t p'w'ln'lftbp' L!'ftq 4hbuwpw

[.-.::l,-w'ti •:u1un1)uufJ1wl1 1f.n1l1111!': •U·{';'/tbu t;w1fpbqbn,J' t Ull(lll

r.,r1iu1!1w~1 <'111!1n:)!11:jJ 1wf1 1:/1111: 

Vf1; ;,,,,,,4111'ii/17Lf,[in1L fJU1f'f'IP ~ p)iniflwqpf,l 1:wur1tbn1-

fJ.,111/1 wuw/1•;11/IJI': lf/w11wl'n'-jJb/,{'f!i /,lbhtnt/_ ftl'hb9 f,{'4wp 

w111r1/t)1f,11/t 1iinpJ.fty, qw11n1L'11bnuf lib npn21'l llfll''lf 1:wunLbnL

f!1wf1 wuinft-C.w)1[' 1 ftb1_111l,u bwu U[W1:U[wbJ'w)1 1:wtfwp U[pmw

LfrnLfJJnLbf!, ';w2q/1 wn),/,lnt/_ u1m'lft ;_wfl'{'{'' wpmwpftb qnL

'vwtlnpt/_wJn1flJnL)1p1 u/,11tfbpft qnLjbf! 1 U[mrzwiluft 1:wtfp Lt WJlbl 

Uw4wJb 1ftn11J.l' 9n119 I; mw1ftu, n11 WjU 9n,9wbft2bb{'b w1'u

pwb ~l qwjn<b ;_lb Ii. JM Jwuwtfp qwft1t/_wJ hb mt/_Jwl Jwu

bwq.lmft ut1Lpjf,4mft1[ pbqw[nLJp9t 

ll.nw1lf'l C.2qpftm mbrzbqn'f1Jn,_)1)1lp qwpn1z hb mwl ''lmrz/1' 

p/uJ,hw4wb 1r!.flnqbhpn1/ nwnLJ)11uuftpnLflJnLbblpp qwtf !pftqft

/r w 4 w'u ;; w"' qn LfJ !n Lbb /, pft n wn 11rf1 w u /1 {'n ,p Jn ,bb f,p I!' .t; wmn ,4 
'i'"'f'JftpH11fa 1Yft2n9nt/_1 

0 . 

·,,4 I. 1~uuw1f,l,r!1 fiwunt&n•J'.l"'& nrn1111Jp .1nqou1w.1mqwf, nlnull!J~IMJI• 

tl!i:nqn\l: 

- ·1t1tml: -:w,rm111url•rr-/nui' ~ l1111111/111r)pfo 7:;o/;J-fotl u.JJ[l1Lf1 J111un11l 1 :Z

·:,,.,.,j, ·:111Jn.-f1111r1.,,,/1111l ~ f1,"!"/11" 1lp/1 tf111~irl,11/1 50~-~) 1fJJJu11uf, :?- oulwf.i 

;'1u;·'~jJ;1·!'/,t11/1111f /. l-f1/l•111f11114w1/1f: 11111.111f11! /1 111m1lmJu/1 4111rt/w~.p/1 1fLJJ~/,_ 

11." .... -/ /() rfwn1111f; 



2. w urr 1)11n[JJw11 rr p117il wf1 w 1f!/t11u in w pw Jt/_ wO- ppJ' /1 w Ii wf, 

1[/,fJ n 'fl' J" 'lu 11lw.Iw4111L n bw 49/1wfi f, 1 l.w JUI L /1 L n p /uw ft 

"l111fl11Ll1/,pnui' Ufu1pn,Lw4t[nuf f, J/;J pw'iiw4n,fl1w1fp ou1u1, 

Hf[' !'"IP 1nt&1n .1P/1 { f;u1 mu11ftu f, Jn1q. l1wl.lfn'JU1 q.n,)11ut/_n

l'"' tf : 2.1uunif1w91iw'ii Uff'".'lf;11pfi q_niqw<:hn UfW4wunuf !,- ou1w

J/1 11;wf'n1'ii1ul1n1fJ1n'LL' /,_ J"'1P ln,Jni1/Jf1 J'by_ f!L41l'fhJ/1u - "f[!ln-

1i/1 l1w111[wO-.µft 1[1'w 4w111n11m qniL1Ut/_npnLJ'f! Uu l1t/_wq_nuJ /,1 

flp11 z1Fwl1 uth/11Lft4wL {/,m/,_JwlL f,1 !Tlwmpwuu1nuf L'i1 J"'ll' 

lniO-niJfl (4 Cf IO /,_ 1 q J2 1 l fJnpwJ y_pfr J' by_)1 "lmntrll! un1p 

'l-wLw4nt/_ 4/runuf /,'f, Lp4n, J'wufr /,_ qmpt/_wJpn1[ wLJ'fty_uJU/bu 

l!1i4tztl'nuJ' ff/fw1pftfr {Jwufr4niJ wtf_wJ 1niJniJ/J/r J'f;y_1 Oulw U[UJ

pniLw4n'L ilwuhp[! wLJ'ftp_wU[bu 4u1U[mn1J bL, ftu4 npmh'L ou

fW 1.4w, u1mtzwtl'ftul! J'LniJ' f, pw,9 'l-hrzLw1[nLL1 f!um { wuniLn1-

fl1wL WuU1/1b.wLft 1ifut11L'f_Lf,111! 4wph[p f, pwdwL/;l 3 'lwufi' 

1-ftL' 4w1'1utniJ' f, 4Lnpt/_wO-p /1 J'w4hpLuft 750/o-[!1 2-p'f' 4w"1-

111nul' f, 4w111[wJl'ft J'1114hpluft 50 0/o -l!, 3-p'f' oulwL .\w.11n1iw

ph11t/_ntJ' f, /;LfJu//Fw24w1frL qn1J1nuf L[Ln['t/_wJpfr 100/o-fr9 "{W

!1wu .Fu14bpf;uniJ (L4. 1 ): 

bl'4wpwu1'1_ U[wt,'U[wf1J'wL {wJ'wp wnwt/_bt U[fLnwLfr /;u ·.'w-

11n1_LnifJ-Jwl1 3-p'f- ifinitniJ' qm'i.Jt/_n'l U[LnflL'f_'iibpf!1 [!'ii,,_ npn iJ' , 

w1u UfU1flt'f_Lhpfr ull(wnntzw4w'i.J wpdwLfrpLbpf!, J'1nw ifin'lbf'p 

Ll(U1"1tzLbpft .\wJ'bJwLn, 'l'lwlfrnpbL pwpJ.p bLt {},, lJ.. Plw24fr

f1w1ft (1976) w2P,wLnwLpLhpnt/_ U[W{''l_qwJ L np OU[LnpJ'wl ,,·w

ur1LLnifJ1wL '1-bU[pntJ' pbppwt::wt/_wp 4wqJ'w4hpllf_blfru u1J1w9-

1/niJ' f, mwf1d.ft 24% <:wtf_buwl pbppt 

ll/;p nwn1J'Lwuftpni{J1nL'ii'iibpf! 9"'19 bL Lnt/_ht, np OUf_mpilwl 

-,'wuniLnifJ-1wL '1-bllfpniJ' <J.nl'f-Ullf_nip, ULnw{'qppJunL, Umwp

ltf1Lq, l!h1nn'l, ~n'itw[Jw'i.J, ~nLwnh,,_, ll.1'1-wnh'l- unpLnhpfr ful!L

<\nr.l1Lni phpp[! wt[blwfin1J' f, J'nLn 6-90/o-nt/_, ftu4 (j wJ'ftu 

II UJ nL w rwLw 1/t'ii 11/ Ln 'l UJ "{W{ h umn ,,}' Uf w< Uf_WL blfru qn pn ( UUl-

Hpft (L12n/1 pfiwl1111L UfW4wunp'f- (, J'wL11f,w4bLuwpwLw4wf1 

ifi ;_ 1U9n1tl') pwLwl111 L1[u1q_nuf f, 8-12%-111/1 U1uu1/tuni/_, J'ftw1u 

pLppw1:w1[wp/1 f.{tzin 4w'l1f111qf;p1111FwL J/ty_n9n1[ t,'Lwpuufn11 f, 

11Lnwl1w1 l.f --21 % { wi/_ht.(lllf 11{111fllf£1 

lf.1n!ll .'l"'9wLft21! U{Lnl[wJ'ufr Uf_h'f-n,fJ1n,hf1 t, "f'l! nl'n2-

1/nuf f, ''lbl1/;LnpnJbmp/• 1Fpy_n9ni[ (L4. 2)1 
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1 - '!f>lnmfn.Jf, ,,,,, ( l(q /, .'f>mLw fjn•9Lwft1,,/) . ~'-- •f. nl'I' 'il'"i,,,,~ ( 5 / 16 

'iJ '' 'Ji! mruufw7<lnq), 3-Jf, J q1111L1uf1 (7/ Hi 'IJ "' J'f ' " l ' " "r "''IJ "1L) , 4-

u1wpp lw r f,f'h; rtt t1~t.:;J.J~ J .5- qft,ll'f1 ~~ln w,11f,t,;ru 1;111Lw~ .. 

ff/},[, Inn pn 1i inn ;.·/1 qt/1 wtj_n !' ,/' u: i; \ . /1 M1 ' 17/tfuu ;Jn J Lm p I! ftp 

9n1.9Lw4n1/ , b!'4ni mwrphp urpwJw'Jd-{1 '1-lwLw4Lhf'I! Li u1w

IJI! fun pf,11ht'" 1111-C.wq{!t U.1'1-nuF 1[bp9t/n11i' .~ 10 u1 mnuz ( J/ty_{tir 

LJniz)1 Un i 11 '1w'i.Jw4ntf_ qhtzU[! t;bnw91[nui' f '!lwLwlr/1 J'w4h

phu/1 J/,r}nifJ1u11Fp (, ,fnin 0 ,5 1hf t;w111nnifl1wti'p : f//mni'll! pf!n

fin iJ" Mi dw /11 J. L nj'n uJ' li_ w 2 U, 11pnt/_ 11/ i, /1 f;m pn J /; ur pf• 'flW Li w4l! 

un uzn ui !; f,,, ,,,, 9 ii! 'l_ ,,, Ll1 I!/ /;'l" u!' ii'/1f; zh '7 ! '-'' l1w4/1 t/_pw J ft /u UJ 'Lt!' 

8n1.9 L111if /1 1/r1111 liw/1'1nuf LL w ,1 )1 n u!/1 ,J"!,<) n1fJ1n,'i.Jl! , npL w'fJ

::rwdf,1111 ([' 1111/JU'f Lll[llU tJ'1Uqdp !-!f l11)1wfff! ['LJ'ffl/J/;zn1_ <w1fwpt 

f.'L11 1111n1 J' , '{'"Pt' 'l-l"'i1u•4t! (0, :) "'r:' -.'wu"[wr}p .'11/) oqwwqnp

J n ,,r !. L U;l// l1d /1 ' /11 l1d.n r /1 ' "'' l' I; :4, t/1 ii/ mn " ! l! /, 11/1' ft 114 J /,~I! 
(1 111f" ·,' u1u11/""}J!nt/)' _.,_f,,l,\f1 , opr11-11f1(1 , 11wl"l'fi 111111 nu1_L f;pf1 

wJ'pn1ff.1n1l1p "l'"l''i"' ;_,,'w,fwt" J n111wpwl1n 111p "!""IP wtTr1n1_

fl J" 1 LL' ; "'i/1n1 J /; ~' w 11uw·r: UJ,(IJI !} /, ,,,,,,/!, !'" '" L1n '7_ ,/'f, 11/19, if b~ 

U1p1111h:f1-Jfa 1/r1111: ll.('l"ffu r::/ um ·".'J•/1111f .'. 20 {Jj11f , "l'nf19/t9-

11111111,'J 1/1" 1f !; 1i'fo~',lif1 fJ1/wp•" i_,,L: ff 111/:1" ;'.'._"i 'r" f"\ r:7111{J ,1 n1Ll! i1w-

1nu11uJ.n 111' ~ afl/ 1ilu1/f1t/;{! /I f,11p 1n"),. >J:./ 111.r /: d11ul'l1i:!fl /r.'1 2--3 7u1-

pwfJ .' """ l: ;•w[""f""'f'fn i:i' Jf1 ~1; lt 11u1:" .'J'fwrl {J1jf;f' I' .,';1,d w

u1wmw11/u w l1/, [, r1wfno11r:p Jzwq1/111t) IUllJl1 !r/llllf/1 jJ1f hp/1L 1 
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fTJm1zwpniJnifJ1wlt tfly_ 1:wuni'iinifJ.1wlt w11mft-&wltl! npnzh-

1ni 'ii1qwmw4n1[ 011mwq.npr'i-t/_nitf t ltwu U[utni11lthpft 4hqlift 1:fttF

'i1wfiwl1 u JwJ-4niflwJpb q.111jbf!' lwLtni'unifJJwb mwppbp tfni-

1lpnul' Lzt[n1if l 111mni11Lhpft q.nijbp, npft -':fttiw'b t/_pw 11mh11J-

1[nitf ~ 4nl"f'piff,mpft4 pwpm (Ll1. 3): 
4 w ['/,IP ~ o q.11/111 q.n (1 rH I 

Lwu !J.. PnL'fwp9uft q.ni1-

'u/,p{i 11wL11qw41!, uw-

4w.1lt qni.1fihpft pwqifw~ 

'lwltnif1.1nifil! (105) 4111-

pn '1 t z /;qi'[ 11 m n iq.n r!f1 n 1 -

zw'fpnifJ.1niLf', w.!'111/.ww

-bwnnt/_ funp<"'f''1 t "'f!['

t/_ n itf UJ .f 'fllf. p II p U UJ f, fl'l UJ 4 
4wqtf~ .1n~wpwLun~ 
uni' m /1 ,:; w ti w [' w nwLJ.ftlt t 

fun{'" n Lf' 'f t U1 f'll n Ltf n-

f' n 2 '1[, 11/..f! h [' n itf o q.m w-

·.,y. ;i_ '1llflntqGLr~ liwunt&.ntpJwG tuu- q.npJl[ ltwu U[utniqltbp/1 

rn~G1uf.p nrnzhint qn 1nr~Jhmr~lj fwrm: 1:w11w41!, npf! npnzt{_nul t 
d-wrz4 w flbp[Jft4Hpft [Jw if

•ff,1n ,9 1fpl1L_h ;-l'/'.f!w1:u11/__wpf! l!u~wr)- oph11fa 1Ift?ft~: flt/_ntft IJ111-

if'-'-"/b w 1u !J"'[J111l1ftzl! f/iJ[Jw4w l :ftntfn(.1111/f.rw'u !1, f!UUI 111wp-

1/v: f,,,.u/£w4w1ft'ii u1w11iwLLhpft, -S.zmtiw'b !1w11ft.p nibpt 

L'j.'~'w4wL iJU.~ ''!·1·1ilw'i.1l1hpn,,J fuwqnr1ft hp4wpwmu u1w<

"i ;,l.,Jiu .. f1 ~'1111Twi' .'1'"9wLftz 4wp11q t 1:wilwp1[/;L pli11-':w'bn1p 

2 ::1 p w p'i.: I, !'i' 111w['rt1Lw4n1 [J .1wlt Lt{_ w q w qn L/ii uw1: ti wlt p' 18 % t 
f.. 9-. /J. 1tfuud1 f! ( 197 4 ). l'w q if u; ,J 1 w ifr n pJ.ft 9 h L'j_' hint/_, fun p->n1 [' '1 

~ mwlftu /11w11nrzft p/,[l[!U11:w1[wpft 9ni9w'bftz oq.mwqnpJ-bl tfpw

/Wpwp'bhpft' 'f[jni4nqw.1ft Li !/-•pni4mnqw.1ft J;wpwphpnifJ.1nibpt 

t;r:· m.r'1 zw_rwplthpft .pwLw4n1fJ.1r"ltl! tfnmw1/npw111h11 1:wt{_w

"·"""f1::.f ~' ::;_1u/1f1[f1 --:wpwpf;f'r"fJJni'u[' tfnm/,'i.Jnitf ~ 1-/1, 4w

td:'1 ~ qu11z1Iw~f,pllf.i, 1 ph['{iw1:w.f wp: Upwpwm.1wlt 11111zmwt/_w.1-

I" j uUfwf1J'w1 rln,,rt11,,,,.1, 11L111ud,,J'r.f1pft 20-ft,g 11'/1L1u ->n4mf;,l'

f'''l1ft 1-'u ,:, U111/it1!/J,n)JJ11J/1L nr11nr1LJ' Ill.fl] rfw1T41nnL' 7-10 

cpn1[ nizw'bn uf ~' 

fipnz J;/,mwqnu1ntzlthp /unp<n'f''f lf, utW[pu uf;tzwltft /uw

qnrift php;1111:wt/_u1pf! 4wmwpl[ zwpwpw[J[Jtf_w.1ftt 9ni9wltftzfi· 

( l!f,'fJ;wlinip zwptJJplthpft mn4nuw.1ftlt 1qwpniltw4nifJ.1wlt 1:w

pwphpn1/JJnLlif! mpwpt{_nq [J[Jt{_n1fJ.1wltl!) 1:ptfwf, 1lf'w (b. fTJ. 

r:ppn4nt{_ Li nip., 1979 )1 

</,hp[' ltzt{_w.t pn[np q.11pJnltltlp[', npnl1.p wqq.n1tf ht U[utnuz

f,/,pft Uf.U11:niltw4n1fJ.1wlt t/_pw, 4wqtfw1Lnpt/_nitf hf, Uf."''lP qwp

q.w!Jtfwf, u 1:wun1ltw9tfwlt l!ltfJw91mul'' tiftlt1_u phppw-':wt{_w.pf!t 

Phppw1:wt{_wpft9 1:hutn 1_/t 4wph[p <wzt/_ft 1_wnlthl q.npd-nltltbpft 

hr4rnpq. zwpn,' 1l'hft1wtft4w4wt 1Ltwu1Lw.t;Hr!!, npntp wnw

~wtniti M1 U[W1:U[wlttfwlt 'f['t{_nq tffJ/,N1Hpft phppw1:wt{_wp/1, 

if, n /u UJ 'If' n ,,ff, hp"' p /;nf, ,f UJ f, _ p h nlt UJ {J u1L/1tl wt wzft1 UJ U1 UJ ti.pt/; pfr 

dwtfwtw4, Uf.W1:humlthpnitf 11mhqJt{_wJ yhptfw.1ftlt Li /11nltwt{_ni

fJ.1w'i.J nhdftti/1, qwqw.1ftlt tffty_wtf_w.1pft, u1w<Uf.wlttfwlt munqni

fi.1wlt Li Ul.f[ /11wp1mnitfltbpft 1:hmliwltpnt{_t 

U'b}utu&plpuliw& il&mul\_wHG.br: Fn[np qnprlnltlihpft9 U[[!

uwiqlthpft Li /uwqnqft hp4wpwmli Uf.W-':Uf.wlttfwlt -':wtfwp qni9b 

u wtfhtw4wpunp ltzwl1w4n1fJ1nilt n1_lthf, tfb}utu&pl1wqw& t{_ltw11-

1[w.tpHpf!t f'ltlulhu 1:w.1mltft t tift4pnopq.wltftqtiltbpft 11htf wtfh

f, w 4w pun f' "I w m Hz!! Uf."' 'Z w 4 hq ult t, n pp w ti pn qy_n ifl.t w'i.J 

/uwfumtiwlt 1:h111uwlt;n1[ pnppn11w11ltl1hpf! 4wl'n'l /;f, flwifwfi

ghl '1hllf.p Uf."''lwtf11p <.1n1fJI!, 11mhqJ/;l U[utnuL-tFw4wpni.1J 

11ft 11 mhtff!t bp4wpwmli 1:hmwqnmnif1.1niltlihpft 1:fttiwlt t{_pw fl. If.. 

ftnippltf! (1974) f.ltf,l t w.1lt hqpw4w9nifJ1wlt, np wtfhltw4w

[1Unplt UtJf1 I;, "f' 1Lf•f'f! 1:/tzt/_wd 11pu111f,,fl' ;_11ml,r1at/_ft, p114 h[Jh 

lilJll fiwJ' Utjf, i:1.11l1wllf.111p1:n1{ lljlllfUt'lf1m/_1 tfnunp qnpJp 'fhUJp 

"f ,,, 'f u11f /111, w Uf Ill f, {'Ill ;_; /, U1 w I[ Ill q.n fl Jn Lf, fin 1[J jn 1'iJ [I QIU t/_ Ul[t/_ n uf' 

!, ~'w1J'W/IJUI U/ftW'u.CJ /1:11/f!Lrf11WUl,f'p' 

fTJ wn 1 rzl,/, !' L' t1 w [' n 'I /,l1 J ;, /11 mltft ~ w ~ wl1 t/_lt w u1{wr'i11 11 m w

li wt w'iJ1/inrJf! plp.f!w':wt{_wp{r, tfn/uwqpifwl1 w'ii1:w;fwu1wu1wu

/uwf1 ;.Jiwp::.1J/t 111u1111"t:u1ru11/, /t'ii;u1f111 !.u1'1. pu1pdJwf1-pLn~11u

flwtf11!'wl1 pLpw,EJpt!:iTt 

If /;f1 ;f; 111Jrf1J' Uf !.!! fl( tzb /;(' /1 /1 /J /, '! UJ)I /1 /'• HlfJfUf /1 '11 f' Ut l!J 'f['tl '-

(} •. < f i,, - ··'. // 1·.,wwf·-r 'i"t"''·" "'{? ,,,,r,,, f'l<p.p111-':wt/_wrl1 
·,"'.i'n""/· ~I_· 

1

u'."~' 11';1~~-.J: ·,//,~"':':1-'';n/ ,,1)1 r),,~/11~lrft ;l'n;,-1 40--600/o-p: f,' (1 I 'fl - :. T . ~ -. I. -

~:!} ,_-f:rn ii~: dJ1 ;;r1 ftl i fl: 11; ~' ".'ii Ii !]Ii ti' ;1 L_n .[Hu<·' u1if n.1.:•/1 1i" !:-r·f..fi.,:L 1117[_1 
l - c

1 
' '"' 

f:utrif, 1/1 f. p1,,,:,,,(,t,1 ;: 1;w11/11 lf.:"1!_-.-{11.Ji,' ,}''""'fl/' i1wif 1u1u1'i19 



·1,l1 ·I. P1u:i1\1111 fi~:1uu;;lpu} upu,1n1un1l1f1hr]1 ocpnrn<p1ri\nnfp pLrfwfimilwf~ 

d ltniu1f.1111 l1: 

t~J'"'Jll'f' /J1iiz/uu ;·wpn11 111w11plp 4·wnn19i{_wJpfr Jb.pbLwLbp'£ hL, 

"I'nr'!' 1J'/,/11wi1/14111!;u!l1 di1w:.>1/mc'>p /,'LJ U[Wlllh11Jnnui 11rinn1'l~'hf1f' 
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57-900/o-ftL: U.!'f 1'lmnuzLl,11l! UfftmwLft lL ilftwJL wp11JnLbw

plf' w4 wf1 1[1. pw iJ zw 4,1 wL ;; un! w 11, LL r4w iJ ftrn 9L /,pn if_ '111wL !J 

/,11'1w11111mu ll/w;;1'lmLn1ill! fl111pil 1/ftb.w4nur ;;Lwpwi/_nr1 :._~: 

b11411np17 'lw11/1 1rt.pl'uwLlpJ! pl•f'[!w;;w1[w.p 4wmwpnrz pwL-

1ln [lb{,/' /1 lJJ z/11111 in wLp l! ;; /, zm UI 9L /, L'" ;; UJ ,J UJ 11 Mn "'pwLp LnUl[l

p !1111nr11!J1[w<~p)i/,p r11L/,),, npn)19 pnpn/uw4wL pwpd.pt1i

fltw'ic 1:lLw,;w!'fJ111f/iil,p/1 1[pw f1LJJLqLwJ pwLi/_11pLbp[! J.bflJ!ni/_ 

;;wqw[!nul /,L pl'/1/!I!' IJ.Ju 11h111pnuJ' ll{tnnuzLbp/1 i[iiwu1[wcfn1-

fi1111~1 wumfti:111Lf' 4w/111[wJ t pwb1[11pft ;;n'fwmwp ilnmb9n,Jft9, 

/1lt~U[i,11 Lwh OtfLTIW'fnpcfi/_n'l_ ll/ll1Jnww4ft J.ltft91 f.w9i/_n'l ;;wmw-

4n1[ 111wJnwwl1Lbpfr o'fmwqnpJn,,Jl! (L4. 4), ;;w1!wJ.wJL If. IJ.. 

'hbn'l"/1ni/_/1 (1981 ), wpmw'lPn'lw4wLnLfJJn'Ll! w1[/;Lw9fin,,J t 
15-20%-ni[ Lt UfW4w11l9f1nLil i/_bwu1[wcf[!Lf,pp pwLw4l!: 

f. f,p.pw<: wi/_ w.pft J /;.plL w JW yi/_ wet tfrn tfrn /uw 4wL pw pJ.pn ,_ 

fJ1wL ;;/,Lw;;wpflw4Lbp[! [WJbnplL mwpwcfi/_wJ f,L wpmwuw;;

tfwLJwf1 1Tft zwrp hr4rLlrnLil' PUIUl[fWJnLil, <J.912.-nu!, :hpwL

tJ/iUJJnLil, /J./fLJ-nLJ U UlJfnlf1t Ubp4wJnLiJu Jft ZWf1.f! UlJ']llffUf 

iTb[!LLwLbp utnbll_Ji/_n,,J Lt tfrnpJ.wr4if_n,,J bL Lwlt illp bp4pn,iJ1 

IJ.1uu1/,,,, '1,wq_wfriw4wL UU,?.-n,,J, '1Pw4wL Wf11]JnLb.pLbpni/_, 

tf1npJ.m114if_ht t lflJ.fTJ-G ;;wpflw4f!, np[! bU[wmw4w-":wpilwp t 
<>'flnUJ'fnpJ/,l pwpJpwb. 111m'lwmnL w.1qftLbpnLil1 IJ..1'1 Jb.pbLw

Jfr zw;; UJ 'fn 11Jn ,,J l! UJ /ILTI lJJ '1/1n 'L UJ 4 wL n Lfl Jn ,L l! p lJJ 11611UJ9Ln ,,J t 
l ,5-2,0 wf1q1111/'1 100 g/fim plp.p111mi/_n1flJnLb n,L!.9n'l_ 111J'lnui, 

.n ,, ',' /, 4LfllJJ11/1 ;; wz1L n 1[, rwLif n f' UJ 4 wf1 n uf I' 1111-C. UJ mil n iJ' !, 50-

,1;0 ifw11'ln1/, fr11!1 l!f1'1;;wf1n1p Jwfr1u/;pf1 411C.wmi/_n1J bfi 

10,90/o-ni/: 

llw!1wJb 11{///nL'l_b/,f'l! Lt ft1w'ln'll! ilbfriwLft4w4wL i{_Lwui/_wcfp 

umwbnui /,L n2 ilftwJb plppw;;wi/_w.pft J!bf/LJJ9.pnui, WJ/ f1wl1 

...,. "'p 111 J/r J' /, i' 2.n L wL 'lw,ryft ;; fun w 'ln tnn'l_b hp[! L4 t, I f,f, w Jb /,q_

f' m 4m!T'"p1111L, n 11 w 114'l '' f'P m w /11mw4L bpft ,r ftrlt pw gi/_ wctnr 
{i tflf-/r!J UJ/L'•ill jl'{f•ITI[! /, lf1'ufr (f1lj. ;) ): 

9.11111q1111;u1d llfU11fWpructw4wL f,p4pL/,pft tfrnpd[! (nl'I' wJdi! 

!"'.1lin1rlL IJ//llf1Uldi/_nLJ' !, UUJU J'f,11 ''11411/t ,Jft zwr.p ?f'Y_Wbf1/,_ 

pnui' lfnufwrf.w4wL, fiLl111111frL1114111L, 'l,w11w/u1114wfi IJ[JJ._fi/,_ 

(f'1uJ'), 9nL.l.IJ I; 11/Ulffru, n11 1frt1.f!!/UU}UJi/_Ul[ (J5-20 liq) lllf14'ff,_ 

{'f ;/1n /11w f' f,f, J.I, nf: 111t11 /.L S00-35 0 lj<[ /JI w pn tf n cf/ Jn ,'j, n, L f, _ 

iJ"'i;,f,pp· w.!'I wr1~·11f,11), o'i111111'lnf'df,1n1/ ,:lz111111finuF f .Hnp/1 

:>1_1 1~: .. ·i IU'1/(;JJ/ll:llJ)!.,fl!y ,,:r1,IJ}lfl,tllJ,t7n1d
0p, /1f1,_~111!111 ftl!JfL llfllll/Wt!if:1t 

~) 1 
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-/no T/711,'/J' ilp1u6rn/•u:; '/Lmln 'lfh '~mum 71uifnu11/ l'/J1u 

:Jo 91 ,.r1uifln·1h 1-cO 'Jo R 

,111uiflnqu '1· ot :Jo t .111uifln•tli 1-,0I •Jo 6 17,7711~mln:;rnln'7 p1u1t 

-ln7u 1-0£! rnlnrn 'Jo I 'I,'/ .1nu7117,rnln:,rmln piuJ7'1,'l,rnpfmln 1-si 

iJJ,/'1,l11umln uh 'n•1l1111fy1 :fi'/bmln ilp1u6rn117,~ lnrnml 111,my'/m 

-nmpJ7l ff'l,'/fmwlmiJJ; j <117,m.r1111h'l,mj Ju'lJm'1 617,m11rnfrn6 

:il-00 T/711,'/!' ,'1,rf'l,'/nfm 'p1uJ'/'11J,mJifmln 411'1'1,'1,"':J 

-'/mnm.rJ7l 'Jrn?mJu Jfm6 '~mfi?u'1 nqlnnfm '77'1,u T/,"'J''!rnln 

-.<min ilJ717,lnu111ln p1u]rJm 't uJ1u,<,Jun/ Jmptnj 1ul•1fmmunf 

fi'/b17,rnmp ]ruumymmln My} t/ Jrn,~:,17,rn 7,1'1,rnln:,rrnln 'l l7fLqmn 

Ind 1 ub' JJrn m ml/ J' '/ n '/lnhf m mJ]r '1,rn f £11 uJ u prn11 'f;, '!,In 11/ nm w 

-rnlnm!'rnj B'/J'/'l,l'/61u6'/urn11 J1rnl1 1vnftJ1uJpJrnd wnil 'p1uJ 

-'lnml' J'ldJrnm '/Gnf 'p1uJ•16n/ 17,mfeJ1uLuJrnm f'/J' '/d7'1,dmm 

-Znrn.r 'Jrn?rnJ'ldrn17,1ufudm 17,i'm'Tmn 1p1uJ•;11,'1,rn,l'fmln '/-0r:-
-;-1-~ p1upn'1n ilp1u6'111rnn '/£11uf:;mLmlu fbultm14 'I '/J711, 

-lnumln Ju (~ ,,,,,LJmln B4J'l'l,'1,'UftJ1umu1irnmq:; r'/tJrnrbrnd 

"17 p1ur1m'!wnm:.· lm-p 

-Ju'J ilJ7'J1numln r-,ud'fn7b G'luJu 
1
117 'JJr1r1'Jm:H/mr1111/'1!76 1Jlruhml•1/1muw '/ 

1J,fJJ.1bmbmp'I -·fmum l '•bmJt'J 1 
1
J11m:1'-/-'rwm11J10" lm111/u1i110 'Jlnp'Jml11: ml,-, 

-·m/,,o t '<fJ1'1'ufeJ,ui''l"'P'/.' ~m'rnu/bulu•/lu/1; '!'l !'wJ•?Jmfi'I'/ dJ'/'ILwmta 

11ilJ91J GtjJu ''I IJ'Jmy1/mnmp1!76 11fm -·mtjd~ i 'il111hgd1uf.-/,nfhuun l"''l'"l'oh 

'J'l 111nn?n l''uJq11111uud11 1Jild91J 61/du 
1

.j '~1Jm~nju111mpJ11"i 11im -·!.Jmn l 

·J'(lll'(IJ 1Jm~ml1~m~JI) 'I J'l'J~Uiuh ~~im1Jm9qurnmj'J'j.; qm~ 

-ffiJlffif' 1Jmp1Jmln9rnln qJ'('JU1u111ln l•uliu,;~Jl ~mp~Julmnnbo qu>.~ii ·9 ·IJ'I. 

~~'!' -'1 ii ·~{l J 

I I ""' 
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·IU'l,'li'"' G'/•h11J,,111u11mSuJ'/11 T/,'"'1m'/!tulufJ,nf'lm rlulud fnl]il7mZ 
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ftnifJpPfi tf_pw uniJUU{fiU lf1 ftwpbtfi wfimbuhu 

"lmnuzfibpnLJ ftwJ /uwtzntzf• J/,y U{Wf'"'uwftt/_niJ f, (5-

850/o L. wt/_htfi 'I.nip: fl/w1:11{wuJwu f!fifJw9pniJ Wj'] 'l.l'f ftnpnw
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p.nLJ y_bpJnL{JJnL'iJ q[w'iibini <wmftnifJJntfip oqmwqnpdt/_niJ { 

uwn9fi, ftwJ wq_fi nL uwn9ft fuwn'iinip11fr Jfry_n9nt[_ 9pmft 
umw9Jw'ii Jby_1 

l.bzm 9L'fnq_ t J"'flbpfr' LnJ w1L JwJwLwft y_LpJnifl J"'t l/tw

'iib1ni <wmqnifJ1ni'ii'it oqmwqnp&qntJ t uwnbwpw'iiw1fr'ii Jbpl

Lw'iibpft Jby_1 l/w'ii wp{bumwftw'ii 9nipm umw'iiwl"' WJL /;q_w

'iiwft'iibp Liu, pw19 {wpft b'b,p {wJwpmJ /11nubt wJb'iiwmw

l'w&t[_w& J.lLfr' 11b1tb'iiw1wftwfi 9pmfr umw9Jwfi Jwu/r'iit 

P'iiwftw'ii "bw'iimutmp<nt[_ pwpdp p_bpJnif11mL nt'iib9n17 w

nwpqwJ/t9 y_bpJnifi11nifie ':wq_np11t/_mJ { 9w&p y_bpJntfi11m'ii 

nt'iib9nq_ wnwpl1w1fr'ii1 l/b,pb'iiw1wftw'ii 9pmp umw9Jw'ii 'fb"/.pnttf 

mbq/1 { ni'bbfintJ t:wljwnwft bplLntJfile' y_l.pJntfilJnt'iie ft1wL

i{mJ { wqb1/r 9w&p y_bpJniflJnL'ii ni'iib9nq Jpy_wqwJpfr91 lJ.J'l

"ll'"9bufr <wJwp &wfuut[_ntJ { lf'W9"'9Pl 01',pqpw: li'iizniJ

Jw1{wl rfl1w11111uJwjp •[pw 9"'J9 { mqw~ uwn.'iiw11wfiw1/;fi 

mwppw4wL gplfll! {'iiq. 8 )1 
1-;:-< 9fift1n,J mb17p { nt'iib'iinul J'hplt'iiw1nuJ oqurn11:1np&-

1[nq_ 'ii1n1fJp pbrpupJ.UJftnul, 2-b-1-niJ' ubq_JnLJ1 l;fiq.wpdw

l1nuFr mlu1fr { n1'iib'iinu.l 1111{b1p 9wbp 2hpJwumfi&.w'bniJ, ,pw'ii 

.!fi11111[w,1f't (. 1:lanbu11qbu t/_bprfibpu 2l•1"Fwumf.2.•,/iil' pfLnvF 

L foul: 'iiJ'"PL' mw.pw'iinul1 Bfoljifi hp4f'"P'l zn1.1.;tnul 'ii.1mfie 

44 

p 

1~9 
a 6 

t•/ 2 

v 
'1,\. 8. ,l!brtfrn'}p&rnJpq lim\m-

'}W•'n 9pq1 V, p 'lllUll}l'UltlUlJDLU: 

ubqJi£niJ f, /, y_LpJnif/JnLhf! 

ll1Wlfu Jh_wi/._wJpfi'ii' oq.p& 

ft1uJ trfot, f>'iizutLu w

,,w9fit.p, w1u p'iifilw9.p(1 w· 

"lw;;nt[_h[n< 1:w1fwp tlwfuu-

t/_niJ { ~tbpqpw, np[! uw1:-

1.twfiwtjiw4i/._w& f, zmppfui/._wo 

JwqLphunt/_1 

flputLu wzfi1wmn7 hJn<{I 

Jh.pbtw'iibpniJ oqmwqnpo

t[_niJ bf, mwpphp fi1n1[ilbp' 

qwqbp qwJ lf"l"PZfi'iihp, np

mbq/i9 Li q.w[pu { WJtf Jh,pbLwubpp uwnpwpwJw'iin1Jp' qwq_w

Jf'ii qwtl qn1npzw1f'ii uwn.'iiwpw'iiw1fo'ii Jbpbtw'iihp1 'l-wqwJpt 

1J'bph'iiwtbpniJ wzfuwwnq_ u1nifile qwq_bpt ht, n11nbp wJpnq_p_ 

ofrltlfi 11'itflw9pnuf UfUl1:UfwbniJ [,f, fpbt9 wqpbq.wmw1fit t[_fi

&.wqe• 'l-n1npzw Jp'ii JbpbfiwthpniJ t1nif1e ;;bq_nift qfb.wftp9 

w'i..9f1niJ t 'f"l"PZ"' ljwJ 1:wftwn.mft111 
'l-wqwJfr'ii uwn.bwpwbu.:Jpf1 Jbpbbw'i..bpp9 1:w1m'bfr ~ oq.w-

J/1f,l1, "'''' wz/11wmw'bp/1 11ftqpn•tpw1fot u/11f,Jwf1 pf·pt/_cuJ ! 

'ii ft • 9 - rw.1: 

J. ftn1f111pl.un1r, 2 . .'n1/111ytu!Jft(J S, f!ft1pupJ.111~1fw'h tttmJ1, 4. uwnli,'Jtf.n'l 

J/11m4_u.n1: 

1) 



lfrllfi'f('lUnf1(! (1) '£l[1<h}niJ• f, uwnf,9tf_n1z zh'iipp (4) O'f(! /, 

11 J,rz ,Jn r~• w.i'ii 1 U hrz J,lf,L n' [IL fJ w !Jpn ui o'T-f. tl'l' Jn t/J 111 ,'j, l! pw {'0.

r w'ii n "I' f, Jpf11_!t. 100-120 wumf.1'wli: Orzl! Jrztf_n1J t- ,,_lUfp ;;n-

1[w9n19p1_ (2 ), n11mlrz ll'P J·/it_n911L[ 1i11w 2h111l'wum/1"2.w'iil' fiy_by-

1[nul' f, 1fp'ii;_u 201 ff.1'1- l!lifJw9pntJ ~nUt1fphun('p tfpp_nontf_ w'ii

l'¥"(;·,"1m L1fw.t:u1w'iit[nuf I, 4wfnt'ii i:li2nuf1 1.nt/_w9nL9{1('iib['p9 

Otf[! p'iiq.wr1dw4Jwli 'f[tuhp (1) Jpp_nt[ Jrtt/_ni,J f, Uf_w-'.'uiw'iiJwli 

/l!rrt9, 11111nhin1[ Jf.b1_!t. -707 -7S u111mpi:wf.i1 lu9mJ, f.t1 p_b('

,fni/11w'ii J{i 1f11wl! 111W[n'-[ lljtu .'viw'ii1/nrl JfJf,pppf.i, 0'1-l! mw.pw

'I1r1LLf (- 1f{i'ii1_ft -5 7 -10 wumpb.w'ii Ii 'iinpp9 Utf_'[mJ 4nJUf_[lh

o n I" 

Ui. lfl. 'l·1'l"rz1uiJ1f, lp11fup·bui•nf. uumf,mr~ulim,1pli 1fLfl,fnuiJ1 ujub1iru&. 

1. 4nd111rrf;11np 1 2. ~nliq.l1Luw_mnp 1 3. 41Uplju11{_rt/1l1t£ 1fr 11.dtw"it_. 4. qn£Np

z/11u91119/1l, 3. tf,ptfuulf,ftntuf•li 6. 14 w~uf'ufi 1Jwli funLo: 

4n1fu111lu{in'ii qn["f'2WJp'ii ,Jf,pl'iiwJf1 u/ubJwf.i pl{'t/_w.1 ,; 

'iilf. 10-nuf: lrnifuu1hun1'L' (1) uwnh9'iin1l f1Jntfl{i '1-"lnl'lfiLhrrl! 

~1hpctJ-nur t qnl'1l'zw9n19p;_ /,_ uhrzJni,J Jpli;_h 4nli,,_bf.iuwsJwf.i 

:£¥1zJw'ii wuu.fi-bu1L1 fJ..rLni.t:lmli. Jrzn,,J f, qbu1p 4nfi 11_b'iiuwmn{', 

n1ru1hrl WJ'f 'i1.1nif'fi t_h[',Jl1l{Jjnt11[! l,'hnw91fn<J f, uwnl! '!.l'P 4wJ 

2t12ru 1'!winfr 017/1 dfi2n9ni/_: 9·nl"l'2ff.i/,l'l! 1/hrr l'ii u1J-r/_ntJ !,'/,_ 

'7 n i~fi: 2 /, 'l n iii 11 w nl. yb n rz 11 ! n 'flr1, 4_ w 11 qwt[ n {'n 'l tfi w 4 w'ii /1 ,J /iF_n •. 

!Jn1[, J1u[niJ' f, 11hu1f. 'l"L"l'lP'"1!Jni9p;_, n1wrb'l, qnf"l'Zfiwfiwln'[, 
l11 w 'j, n ul ~ l!'f w U[ UlrJI fr '!. J.1uf 1nf1111 t f, l! (, 'j, n ['f g r, }, 1•<hhl n LU 11 nJ Uf_
r f, u n p: 

},I;. I 0 -1111! ''f w -11 ~ l{'t/_ wct f, "' f.iJ f F_w 4 w'ii u w nf,9 d wi'u u /Ill -

u-• .',J·, '·f'f! qnlnt12/1w9nt9fj_f' q1u~1r[nu1 f, uwn'iiw('wf.iw1f.1i /119nuf• 

Uw~w171 w111nw111'w4w'ii /11117n11 uwn'iitu{'UJfi'j,f,pn11l wt/_ D:p 

m11111w0-1£wO- (- .Sf.2111lift1wL wqbii1nr11[ (wt[WF_f'nt/___ 4wJ 011ntl) 

11 ll1t< b,g n' d[!' fl w nl'.'J ,/ wu w 'l W 21"" Jfi'ii "fi u in}, rf I' u11111-11 ft f,r,,L wil ,; 

";., 1, • z 1 - ,, l if; 

-------, 
~--~-----j--

lj 

/ _ ~.,J"''lf'/,unf', '!. ~nb'fl'iJl'lu<nnf', 3. ~Ulf1'fWifnf'n'l iftw~wf,, 4. qn1n17-

,:}.-u,9nLs/:~i 5. u1nt!111 1 6. JnL'lw'it1u:mj1z., 7. !/'/itut/1 1 8. uwnfiwrJL11f.w1/1b f11nt.f}• 

H. if•"ilwL' 1nunl.ghn'1_ h1n1{1/1 ,',11,Jwf', 10. mu1wt;nif_frt iftw~wf,, 11. u/"' -

m/.1Ff1!1 O•f[' pw.'f fln'lhh[nL 1frw/1wh, f.2. Wf'C/-h/Ul~N'I_ iftw/1wf1, 13. wrzwff'"• -

Jf1U i~-'. • .-n_f..ytrr'l ,Ju1pml1n,1;, 14. 1rliqwpJ.1.14d111~1 rwp: 

H!11 11pumlnfnui uw11'iiwrrw'iiw1/i'ii /119nuJ p_l'l''fwumfiC.w'iif 

}2l.,9nuJ'L1 u1l'lfi f, nt'iib'iinLU W'llUf('f ufrp_n9nt/_, n{'(! ,J'lr/_nLU ~ 

ii"'l''-n4n9'iil,rrfi .S/1y_nt{_: 

IJ.1zw2'"l'f1 frrr ">'hl'flfiL ut11nl9t/_n1J' ( Jl1plliw1f. qn['1f'Zfiw-

9nt9fr~nul: Swppf,p p_f,{'Ju111lnpi:w'ii umwbwln' .t:wJw(', 111'l_W

if'f (4_wwf.nuifi f!L"l'P'l-P) fumnifl.rw'ii r'iimrn'fl.ln''iil! ~wmwp-
1/nuJ' ~ [IUUI /( 6 w171nww4{i1 

/J.'[.(111UlU4 fi 

l1w1!1Jin11i'j1 ftni•p•Jp f"u1_1J1fi lnu'ln1_1pJ1 (nntm~rl1) 

finhn~n1pJn1f.&L ... p 

[ ilunul1_11 LJ !,t1tJn1J{J-/1 /1ur1nt{J1mLp (llc{/t) 111111111•/•f' 
:: \ .. /ini111'iim- y_l•flliwut11{r61ufi~1l,p/1 11l•rrfp"1tT, °C 

~~~~ill/I) 21•11- i I f 

~·~ jiln1tu11fo~\lfl- : '-Jf. ·>u f _-1_·_1_1 __ 1' () 

.J' l_j/~~~,~~--i~- ~---1 ---- 10 5!0 

7 _l ___ i __ :z_ i :> __ 4 __ , ___ > __ i __ ri_· ______ _ 

- 2,8 
- .1,1 
- 3.;) 

1,05 
1,0.; 
J ,OG 

1 ,fl-J 

1 ,(6 
r.or. 

-" 
1 ,fJ-t 

1 .n.; 
1 )(!/.' 

17 



') 4 .) 6 7 I 8 ,, 

s 4,0 1,07 I ,U7 J ,U7 
.9 5,0 1,08 J ,()8 1,08 

.+u 5,8 l,IJ!J 1 ,0.9 J ,08 
; 1 6,5 1,111 1 ,JU J ,09 
J :z 7,4 1 ,11 1,11 J ,10 
!3 8,2 1 ,1 :c I ,1 :.! 1 ,11 
.14 9 '} ,- 1,13 1 ,12 1,12 
15 -10,4 1,14 1,14 1,13 1,13 
16 -IJ,5 1 ,15 1 ,15 1 ,14 J ,14 
1 7 -12,S 1,16 I ,16 1 ,15 J ,15 
J8 -1-1,3 1,17 J ,J 'i' 1,16 J ,16 
1 !1 -16,0 1,18 1,18 1,17 J ,17 
:o -1?,S 1 .1.9 1 ,1.9 1,18 1,18 
~1 -19,5 1,20 1,20 1,2() 1,19 1,19 
2< -~1,7 1,22 1 ,21 1,21 I ,20 J ,20 
:.!3 -U,U 1,23 1,22 1,22 1,21 1,21 
u -:26,0 1,27 1,23 1,23 1,22 J_ ,22 
.!5 -2.9,3 1,25 1,24 1,24 1,:.!3 1,23 
'!C --12,5 1,26 1,2t) 1,25 1,25 1,25 J ,24 
ti __ 3(),<~ 1,27 1,27 1,27 !_.26 1,26 ; ,25 
:!:''i -.//,() J .2.9 1,28 I ,28 1,27 1,27 1,26 
29,9 -55,0 1,30 1,29 J ,29 1,29 1,?9 1,28 

Uwnl.9Jwfi 0'1w1fih ufiumbJnui ''lw<Ufwbt/_n'l J/Jh{'/!f9 

2bpJwuwfitiwhfi 4twfin,Jp inbqfi t n,fibhnuJ' <wmnL4 0'1wuw

uf,9n,9fi;_H11/i Jfi2n9nt/_1 0'11!' 4twhbtnt/_ 2hf',rn,p1n,hp, nf'nz 

;,wtfi11t/_ mwpwfin,J t L. /unbw1/whniJ1 lJ.).;9filtnt/_ 0'1wuwnb-

9n,9fi;_H{'/i dfi2nt/_, w1h nf'nz ;_wtfint/_ ;_n{'wfJnui t /,, -<nt/_wbniJ: 

U.111 :..·wf'J"'l'whpthf'p tfihn1J lf, mwf'pbf' m/iUf/i' ;_n{' L. pw9: 

!lnp •)lflUlllU1lf,9t1L9f;_filf't1LJ O'/[' uwnb9t/_niJ t, z_tfit/_btnt/_ q.n

[flf1JfLU9flL9f1_f Jwf'm4n9hhf'fi Jw4bf'hufi <bm, nf'n't,9 hbf'unuf 

l.nnui ( uu1nh9btt'l f11nL/J{' 4wJ <:nunLJ w'lw2n'f'l'' fil'w9 u/i11-

wlJfi O'/lUUWtlf,9t1L9fl_bb('t1LJ Olf[' z"1t/_nLJ f, 9b9nL'lt/_n'l lUf[lU 

!f'f 4w ti 2/'f < hw 1 

Oqwuwnf,9n<9/it_1,f,l'l' ml'lw'1f''[n,J lf, fu9b{'/i hbf'unuJ' 4wd 

'lf'un1J1 bf'4f'"f''1 '1{'11/l'n1J uwnh9t/_wr} 011p '1bllffi funL9 t dpq

qnul L. 011wfuwnhftt_nt/ hnf'fi9 ~·bw 1/l1,w'1wnhn,J <wmni4 011u1-

J'n''lhb11/i Li'/i)'nq 4wJ wnwb9 'lf'wb91 Oq.mwq.n['r}t/_nui bf, lpf1-

011wdnL'l,W.ffb 4uuf wnwh9 011wJn,q1tl,f'fi ufiumf,Jf,hf' (h4. 12 ): 

<J.nf'r}fiw4whn1J Jlr} LttWf'wr}n,J bf, q.mbl Jpbf'/!Hf'fi <n-

1_m9Jwh 4nJpfihw9t/_wr} u/iumf,,ff,/,f'p, l11p JfiwdwJwhw4 oq.

mwq.n{'r}qn1J f,f, w'lu'F.f'wlfih 1fwf'm4n9fif,f'p L 0'1wuwnl9nL-

9fi;_Hf'l'1 

\Iii 
_-=c__ 

I : '. 1ri~: 
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'LIJ I 2. Oqwu1unh<J'"!J~/.i:br!1 1[P1'"!Jll1J uumli.mrwli.w,ipft lu!1hr]1 liniJ.wgdwf. 
uj,11mh1[GJ.r. rn) J,rl1n1 oqmdn11pu!. p) 1fLlt o'lunfn11p11J., q) wnm&g O'}WdntIJp: 

Liwtg/inulfi p[Nf'f']f ln,Jn,1/Jfi9 UJ'lUJF.f'wlfih Jwf'm4ngth{'f! 

L wll fim'lnt/_w4hlf'p l1n11nqfiw1fi M1 bhfJwf'4t/_nLJt {f,1'1 UfUIU1-

iwnnt/_ Junf'<nLf''] t tn{'qn,J oqmwq.n{'r}bl llfw4wu 4nf'nqfin'£, 

w4mfit/_nLpln'/., nLHgn'l <b'ln,4Hf', of'fihwf t{Jfilbhq.tfi4nlfi 

ff'Ul,/f'[, ln,r}n,Jflt /J.1'1 h1n1/J/i uwnb9Jwfi wumfi-&wfJp, 4wfu-

1/wr} ln,r}n,Jflfi /umn,/J1n,hfi9, <f,mL1wlh t. 
f /Jfitbhq.tfi4ntfi UfWf'nLhw4n•P1ntbp, % 30 40 50 60 70 

lfwnb9Jwfi thf'JwumfiC.whp, --16, -25,5 -37,2 -51 -67,2 

J!lf'Jwumfi-&whfi fit.b9Jwh pn[nf' bqwfiw4Hf'fi 'lbll/l'nui' 

/u9f•f'f 111wwlf'fi Jfit.nt/_ mf,tlf I; nttbbntJ tlf'Jw.1/ifi ,:;nup, nf'f! 

17.('u/1 /,, 'bf,f'ufi !l'f'Jwumfi-&mhfi tnW{'pf•trn</il,1wfi <;f,m/,whp {1 

lf • .t'I UfWtnhwnnt/_ pn[nf' uwnf1wf'wfiw1/ifi /u9b['/i UfWmf,l'I!• 

wnwumw1ll1 /, <wmw4p, fif1;u1f,u fiwL. qnhbf'p <wmnL4 4lf'

''I"'/ _.f,11Jm1Jl,4nww91/nttf f,f,, 

'4--220~ 



1- 1fh4n1n/1:_ 1 :!---I;1fw11, .'}- i/ 1,i..·uu.7,;w ,gwL,'J\ ~l'')ntzLlpft 'llJ, .f-3h

i.f!,fonfi :lpw (LJl-,u11u1/·/· uu1i.J<:1p11:17 l1wd wu (~wJl1u,9)J 5-9l1Tlhmf pwpw4· 

2i,p111J C-pl lflt;'i..i L:J r11l111t,,111 f"ilJntL, ,-- - f/i~pwt.l 1t_/1uuupl rnr:'i.i} 8 -ftlpwd qf u1i~ 

iu;~Ulf!:..L.'{!! 2,bpJwJ/,~nLu/1;_, :.J- !J/,,]j_,f,i.."/1 111w2u117wf1ud1wfi :_J11w, 10-,:frrf

f.",·JTh4n:_11f1.·_! 11-rf,_u111L_, J.?-/u;~wp1J1p/: '1. 7prr1_f1mft urn:/!inLw~ ;_hpm! 1B

J'/l11rntf'mJ/1'i.i zlpm: 

.:. n1u1UJ4/1 IL UJ UJ 111/i :7''11 d UJ,; f,f1n; 111119d111'i.i 11/11 f,J w'ii r"i"l uu} 

£ u4. 13-nuft 

Uwn'iiwpw'ii'iihr1/1 111wmh17l' 4wnn1gn11S f,'j, u11u1uup9 4wiJ' mb-

11w4w!1 Wj[ zfr'iiw'ii,1niPhr1/19, n11n'i1,n niril,'iJ 'iit/_wqwqnLJ'ii y_hpdw

{J w </1111 'ii u Ltfrn r{J jll ,r, t rt} 111 ln ,, r1 /1 ,if,4 n LLILll !JD 1J I! "lJJ U1 UJ {' "-n ui !: 

ifr 11 ifr11, ['Ill u1n LP ump pn J/1 ft'" u' mn ['•f1w J {1'ii u w l LJJ z LpUJ h r1 /1 J /12n

gn1/; 2.111UJnL4 nLzu1r1pn1fl1n1'ii 111!,mp £ qwpJ.'ii[,l qn'iil,pfr yhpJ'w-

1)' f, ff n lU IU gJ LU'j, f!I •u, fTff 'j, cf llJtJ' lll'j, LU 4'£ /; (IU LU(' UT W 'ff' lll ff w'f, U U1 ll

f1w(Tw'ii'iib 1rn ,,r ti /,,J tn w [HU Jn ul' h 'ii '1'" 'ii n uJ u1 UJ mfr tf_rT w j n :[ fun 

II LU,,. n 'l qnt Lp l' J n 11n r, !} [' UJ ,'] 11' wf1 d llll!' WU LI/ 4 J fr U/ B'L n ,,r t (( 0 qw

J/Tf1 1_ w /TUI qn, Jl'L'J) w ! u p1.p'ii' ; w 1n n dt o qw i/r n /u fr l'j, f,p fr ,[ /1211 B n ;/ 

{u9fr '"]{! n''l'Lw<:w,1wy J;nuwY1pn1/ 1J'1l'fnu!' t 1LlrLi.fr,'J 'j,f,11.ph Ii 

/unlf:''i1111111rnuf 'fl'"{' oqfr f1/,pflw1/1wf19n11fl' ('iii[• 14): 

51 

IJrrn1wuw ;,/w'ii1w'ii tip 2wpp hp4p'bltpniJ, fr'iiJ_UJh"' 'iiwLi. U11-

1f /, u,,,', [i w'ii {f frn if/ .1n LU n uf, ; w J h J w ll1 w pw I' 'ii n {' n Ll[l[D LfJ Jfl 1 Yi f, 

.'1wn'Lu17w'ii'iih/Tf l1wn11i9nuil! 2bpJwJL4nww91[wJ Li. qn[np2w

,J'!, 4n w w gif_w&, ;; w m n r ~ rr u h'ii qt/_fr J_JJ 4 n J_t/_ n 'l Uf w'ii bt'ii hp fr J fi2n

,g ru( 'r fT lll'iip ,, pl1n L 4n 'l_ J fr 9 JwJ/11L wJ f,,'j, afr'ii 4w Uf 11l U1 Pfr [J lnz

'j, f,p n 1L. 11pnl19 ,n,2 JipLwr} l Ufnlfrumfrpntfr ifrpifrnipt fl mwr1pl

pn1/t;n1& uni/_npwf1w'£ zfr'£wf11ni[Jlpft9 4wnnL9t/_wJ UUJn'iiwpw'ii

'j,/;f'p, u1wl1h/hf1pp oq.mwqnp&Jw'ii ql111pnLJ u4'fpnuf 4LUnn19-
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1..11. 18. 'J.\,U-211 qwqwqblibrwmnr~ n)ubuwli. 

1-finL11lLuwmnpmJ/rL mJpwp, ?-fub9J, qlfuwr,frp, 3, 16-uwnl' jNL{'r 

4-1.nmpmJI 1frw!1wL, 5, 6-'fwqwJ/rL 1Ffrtw{mJp 1 'l-qnLmwqmmJ/rL -:n1_w

[in'.'lf'L, 8->'n{w91[n'l lUJpJwL fuu19, .9-mw11w9w1} tncp, 10-0111 11-

"'Jl'f'I• 12-1zl,qw{wpJwL /, fiw1111wif.n111fwL 1_w-:wfi, 13-qwq, l.J-fimmm-

1fri.mwnp1 I;;_ '1~u1_ w9J wft 2n1u1Jr4t 

9-wqwqf;'i.ihpwmnp'ii wz/uwmnLJ t <:bmh.Jwl qbpllft P'fiwqwfi 

l1mJ ,;h'lniqw91[wJ qwq_f!1 /uwn'iiqh[nq oqfo <:bm, tf'li/_nLtf ~ 

'fl 111 /1 w .1 l'f' l' n pm h 'l pnfi q if_ n tJ" t t f1w .I B w Jpn Lt! I! m b'lfi t n L'ii h

ftn 1 tf "1 {Jf; pn9/1 A!..tni/_, tu.I{ wi/_b1ft 11w'iiqw'l L. U[wqwu !_bpJnL

fJ.1wf, u1111!1: 'l-11111f1 'iiu1mu111nid t l1wmwiftq_wmnpft wnqw.1nL

fJ.1ntb(!t l/It1u:wif111w111nf'fi 7bnpt:p{ w.1pnLtlf! 1/twqwmwp ~ Lfi

f1nuf1 wnwJ1!J 1[bu1uutqtup ft1u1nbnLp'l-'i.ihpftt Umw9if_wJ ((Jn1/11f!» 1 

"l'l! ftuui1J'1[mJ- l wJ/11wfJ{JnL qw'lft9 h. lPP qn[npzftLbpft9, <:n-
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i/_wg1[nuJ' t 2pw.1fi'i.1 qtt71mwl1mw.1fi'i.i <:n1[w9ttL9/tJ} tf/tp_n9ni/_r 

'Hbf,pu11nnpft9 '7-"'f'U qwln' tl'fop_n9pb umw91[wJ qwq_bpft thp

i.inL/JJnLr1l! 10-25' (1 bl'bblni/_ ''lwt;wb2i/_n'l qwq_w.1/t'fi tlftlw-

1/ w .I f'P p 111 'l u; '7-f'" ifl !"Lb PB 1 u w w 9i/_wJ qw 'l hpp u w n'ii w pwb w. 

Jfb ftin19 qwpllf1 t tlrzlL ttL'l'lwqfonpb'i.i !1wtf qw'lwq_mfolfr 

( uqpniplpft) tf/tp_nt[: b[Jb Ufw<:wfiy_i/_nLtf t fop_b9'bbl {J{Ji/_wJbp 

~wfiwq[! 1 IUl'fW qwq_hpf! wfi9qw9i/_nLtf bf, qwq_wq_mfolni/_, npmb

'ZPB '7-bllffi /ttt1L9 t ttL'l'!_i/_nuf ':wtlwp.1w tlw~ntp wq_nm1 b(Jb 

u{w;wb2i/_n1tf t ttt{'""l !1!.f'llf"'f pwpdpw9fif,[ wJftiw{J{Jn1 qwqfo 

U[ w pn 1 b wft n Lf/ .I" LU[!' '7-w q lp l! fun t9 f,b tF 'l { n uJ Z{'lutb 9 hln i/_ qw

q_ w 'l mft 11!' fl/lff'l-U-2fl uwNfi tf/tp_n9ni/_ <:'iiwpwi/_np t {J{J1[wJLfo 

fUlbtuq{! fop_f;9fth1 tl/tfi;J1 0,4-018% 1 /tuq wJftiw{J{JnL qwq_fo'iip 

'lfwt;Ufutfibl 0-14%-/t uwt;tlw!1'bbpnttf1 

U.qJniumfi 7 

'J.'t.U-21l qmqmqbr•hrtumnr~ limuwnnm mb)uli~qwqwli plimpwq~rr-

U.pmmqpn'lmfiwflniflJnLL[' f'UUI qw11_mJfoL J3jJmJ 60-120 
Jf-!miWJf'fr 

9·tu'l_UIJ/rL Jfrtm{mJpfr qm11_J[', fl{J{mJfrL O/o 0,1-0,8 

mrl/umfJ/Jni qmq % 0,0-14,0 

w'lnm 0/0 Jfiwgw'Sf! 

'f.wqmJ/rL Jfrtm{mJpfr pbpJmumfr£.wLf' °C 10-.?5 

'f.mqfr dw/uu['. pLwqmL J3/JmJ 6,7,-13,4 

1:f,'lniqw9{mrl J3jJmJ ?,4-4,8 

.f1·fr dm/uup U1 o,.1-IJ,6 

'>pn•J/Jw1/1L ''fnpni/JJnLL[' /i{m 5,8 

!}uufrhp[' J 1,3X0,95X1 ,76 

ftw'iiq{u1df' ( qmmm1frqmmnpfr /, qhpmJfr- 0,66 
qmqwL 11tfum11frpfr -:f,m JfrmufrL) 

IJ.pJlf'I' (IW-?f/ 'fUl'lUJ'lmfri/r -:hm Jfrm- ':w /· nnip. 11,8 
nfrL) . 

Swpphp tl111!1!1/tz~1.bp/1 qwq_w'lmfo1..Lbp111tl oqmwqnpJ1[nuf b'fi 

wJ /u wpfJn L 'l'!.l 'l ft l 111ftt1 'l m w I'['/,[' f; ;n L{JI, p' t; wb qwJ ft/t 1,, q w

n 1 u t11 ft ft '""I w. f, w mp ftn ,,J ft, fi Ui / ftn uf /1, q w LBfon Lt! /t ;; f' '7-P w m, 

2" 'I', 1J'nftt1 -'lft- m p/t l{J wfin l w tl/tfi 1 qw 'l w u bl bqm fo if_ [Jw 'l w fi{Jfihp 
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l9 

:,r11uJ7,1,1 ,1.1r 'lm11, / 

f' 1 u pfil uh m mb o f 11J 7 t/i ml '7,,, if m '1,m !' jtn 11 'f uJ7 '!'lrnft1 run/ u tf m J1 

-'/''? J,1Jtlmu1 'il'Jm'lml111 nf m 'l"' J"1,mln.' min t/J'/ '1,lnum f]J : /1uG uJ 

-t/.r t/Ju111lur/;t//J Mm f''U'f,'f'l,lU / t/bqtn il'1,1ufeJ1u'Jm'lmrt/ut/1tnl1mh 

m7:;, t/Jfm/rmlt/p LummlnmlJl pu11,,,ymmlr1 My/ nlpmpmmi/'1, 

t/Jq'1,lt/Juml1md t/mJulu'l,e/.f' '1,.t/frnl1mf, 'l7 G'1,rnt/•m1J'1,m mfJmp 

-mj d'l,mJu mlnm ''1,utl'Jt/J' 08l-O?: I .'Fl mnmj mml 1JJ7urmln 

t/tlv'JJmln Mm Ju t/'1,mif ''l'uft1rnt/1'/G'1,tnt/imt}mhmb f/iu1lu1'1,il 

t/'f,'U '1,tlu 'Gt/Jqpumnmlj '1,t/frn'Jrnhurn'J-m'lu'Jt/lt/n (<'1,m:;1ummlrn> 

'1111mmj j l''upGmJpm 'lt/mmln t/t17'1Jmln 'lt/frn'l'/lt/.fl/t/lulr1 nfm 

11mftJ1uLuJmm m'l,'1,um l 71l1!t/1' Gt/-hl1 00~; :'Jm'lmli11 fmpf>Juh 

-mlqilmmm11 ijlqpm 11,mpfJuhmmho t/tJ11,ml1meJ 11,t/fm11,qlt/£ljt/l 

-uln ~ 1'111Jmlmum il'l,ql'l",Jmfl ·u1 liumuhmm7j t/Gmt/n11,mJ'b' 

:( 11,mf tJ 
-1uyLg;rml11,Z) t/fmt/nift/rf;nm 11,t/fm11,fm]1eJeJ t//tl11/111f/'1,7'1 ilifJ'lf}J' 

Lup11,mlnjmln r1uiflngu '1m11m'1m7 :dpmpmm'111, i/11,fmpefef 71 t/b 

-mh lue}e}mn/fm 11,1ufe}rnt/l7G11,mt/tme} t/puJm11,il pml Jmdmmmp 

-7pmj t/11,1u p1udlngu nfm il11,'lli/£ljt/luln 71m'fjput!u •il11,1ufe]rnm 

-nmj fmpl11, ilJqp t/£l11,m1me} 1'1'1,mlnjmln 'I Ju'!Jm11 "I'!f'Jmt/t 

(l7t/m'!J1tlqj rt/Jl 7u 1nu'1u/ pm'1) '1t/1117pJqj uw7:_r G1ulqpfil 'I 

lqp 811,mt!u 11,qpt!u p1udb'1n 'il71y t/L'JJm11,11'/d pm'1 t/Zi'Jtlm 11,m'! 

-•;11,rn j ilmqln nJq11,11,t/ltl11f1 :Jmpmj t/J7L'JJm11,uqd fiu.1m,r1111Jh 

-ult/'1 ooe-0£?: pm'1 t/Jq1'1Jm Gu11,mpmJfll!lt/'1 S?: ,t!'J'l,Jt/uLl'J'l 

'J,/'1,'1 mJlnum 11,mf eJ1uLuJm111 h'J s-?: fm7w111mJmm.~1 Gt/£1'1,mb 

-me} 11,t/fn111,'lli/£ljt/luln 11,mfe}1umnmj '1,uJ'1t/l' o£-Of1 1'/fJuhmm 

-fro j JmpJm:-m'1mmmln11, Ju 'nt/lmm '1,'I fif111fi JJ,rpJ11qJ 

'f p111b 

-mp11, '1,7Jut/lmu1 ilmnrnJu'J fJ,m'Jm11,d /1uil'1,m'lu17j t/tlu ''1,7 .rnu1 

-mu11,mu il prnG mt/ZJuluu t/tlJ 'l J,/'l '1," 'lf] uJln 11m'1mn 'J'/'7 'm11 u1 

-u11,e}p fJ,t/f mbmh fmpn/ uif uif m mJ1'/ J'mj t/'1,m'1mJu]1Un / J'' up 

-f1qmn p1ulmpmf l7mt/im11,mpjmn 71uiffJ,m'!tn'{j 11,mFf1111um7'll 

t/Jq'lli1umllJ 'f 'l],l'lmln;,-mln 1•1uJq'lJ'Mr'{tnfJ,11'J pm'1 ,rnud711, 

-'1mt!lnum 11,mfeJ1uliuJmm JqdJmm frnpmnmJmmln Bi/J'l'Ithmh 

-me} 'lt/fmtl7pt/luln il'1m11,mliq 11mJmnmjm'1,'/l'm rnl•111,mln.~rnl11 

ilJq'llnumln p1umJulu11,£f p (f'mpBm'1t/•tt/uup) pml1nf uif11<P 

JQ'\J'-l-LJQ'\ 'JQ'\•1TIJ1JrUS '\'-lSTI'\Q'l<tofl:l,fiUb1 

' 

08 
:(ill7) JFm]uultJr 'J'/Fml.,uh-!. •?'fLp 

-m-b~ IJ.m l''l-IJ1~111'1mJ,1 Jr-9 '11m:,m7' 'Im plfu]1111-&t11111i 7J '(111J'b1um11 -!;· '{dm 1u !') 

1/lmpml'fr 'J'/Fml.mb-; •J1'J'!.mJrm'f1 IFmilmumif-e •[,,. L11p?•/1 J"'I'"''.· 

'JfflJ•'Jb'JmJrmJ7p-;: '(t'fwrm fmJlim]1'fmrym 'm'j.7dJ11nlu11) l'f11ml1J-1 

·'Jm.1'1n!" ~l1fmbmbmL 111:-0-n "61 ·11'\ 
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1illijmbm'bmb t/6-01/ 71m11, p1ummr:/Zm ~ 
Jiu7ij11,m111 M1J 1iJJ'lililmn Lumrnnflm punffm fmJBmpt/m'Jm '1,'/ 

1j'1q1J7iJm'bm'bmb frnpfmJmmm11,qpm nJ'l'!'1m11,mpmp 11,i/lJ,01 

1illliJ1l ftnh'lmj '1m11,t/ilo Jl m'1 

-md11,q 11,mp11,b11,m1lmJqp umq;,-Gwlm11,7hmj lj 11,nmp t/1' '}uGul 

-ijp iulqJmjpmil Jiu'1o pJmtJ pm1l 1ul7'lGmilmm lq11,h11,m'1mJqp ~ 

ilupmll.m11,j 'umq:, Gwlm11,qbmj ilnmp ijp ijilqe]1uf11, M1J :11,1Fm 11 



f{jllll[lllU[Ul';'f,111t1'/Jf,f'{! "'winwqwqJ/,ffrll J;wztf_fi fiLJ lllnrtnLJ' 

:,wnr1111pw'i.iwJfr'i.i, 'ii:,,/u'i.iwl1w'ii ,;n,[w91Fw'ii fr19hp/1, LLIU[f1W'iipw

j /1f1 ,f 2 /// 4,1111 'v' lJI i, lJ LL/,, LL/ 1[ n pd LL/ 'u " 1frw P" Fl LL/ 1[ ti ['Ir LJ/ 'u tn h 'l UJ -

1F111ufr, w1[mntlttpfri_wJfri1 /, f'['qw{fqJfr J;f,'uw{wpffw4'iibpfr, 

o rf 111'ii .7 w ~ Ii f[ f,'u sw 'L 111 J /1/1 u l'j, J wli'v /,[' /1 11 w 9 /i n'ii w l m h'l w p wz

frn uF L" 

ff/; i' f,p 4pn1tf [''!, 'ln t'ii 1[ U//} u w n'ii w [' w 'u w Jfr'ii /u 9 b pft OU[ wfr

,r,,, l 1nw;1nrlntf/Jntu[' ;:u11fwpt/_nttf t 200-frs J'fr'ii;_u 400 m1 fffr'ii

i:_li 500 rn mwp111Ln'ff1w~1 u1m:zw11f'111:hum'iilpn1tf LLIU[f1Wbpwj{i'u 

1F1wf[Lfw'i1 ':wwnd1 w!,,zwii'wu ;fr 'uwfrlwmlut/_nttf: U.tf_btfr tfhJ 

J!HinUutpm'u'i1Lpnuf IUJ'l mh'lwtfwuE J'fr2w'ii9p'iihpfr Jfrp_n9flt/_ 1:w

'l n fl'f"!l ~ otf_n ttf t /11 B /; f'fr ;; /, m I {}, J'j, m h'l IJ1 b'l w 'lf't/_ fl LJ ht ;: LL/ tn fl L4 

,fbphuwf1/;p l1wJ' >'nupwJfr'ii qJL11 ll[ll1flL'['iilpfr lLIU[f1LL1'iipwJfr'ii 

,fzwf[J'u;'j, tu1wmw4n1[: 

lu9Lpf! mbqwpwzfrltf_n1tf hL t!Mt qwtf J'fr ;w'iifr J'frp_w'ii!Jp'ubpft 

'l"'lf'li 1rrnuf: Phnr1u11n111p J'frlw'u9pfr l""JLfl1_fJJnL'uf! U[hmp t tfr'ufo 
'''- U[lllf[wu, pw'u 4,5-6,0 ti: 

bpf[wflqJw1fr'u !1wJ' u11[11intlnpfrfL11J/1'u <h'iiw{wpflwf[fr 1wJ

LntfJ-JflLh[' U[hmp t pw1/wpwpfr pwpJ.fr;_'iihpfr wzfr1wmwUpf!, 

f'""JB nbtu/1 ·{f,j,/1fr tiwupg pw11J.pnt{lljnL'uf! 1 ,5 tl-fr9 U[Wqwu 

.afrrr fr, 
Odw'u'lwq lizw'uwf[ntffJnt'u ntLL'u J'frp_w'ugp'ulpf!, ,fhph'uw

JWq111r1 Jwul!, tf19pwt/_nptfw'u f[w1w'ul!, llfw1:hum'uhpf! (wJn

L fr w q/1, ·'l'f' Ln'ii fr, 111 L'lfr /,_ w Jlb), fr'u ;_u{ h u 'b w /,_ uw'ii fr m w [' w f[ h'u-

9 w '[lll Jfr'u ul11wf['iilpf!, qpwul'ii1w41!1 

f. w 9 fr w num [' w q w L u w n'it w [' w 'ii'ii b ['ft 9, J j n LU p fl [fl[' II[ m 'l w -

U[W{f,um'ubpf! f[wnr1L9t/_nLJ l'ii Jfr1:wp4wLfo, fr19lpfr 4,8-!j,2 J 

't1 bppfr'u p111['d['fl1{J j wJ pt Uw n'u fl i{J Jlll 'ii J w ui w f[ ut [' LLl['fl LJ I! f[w

l'n rz t tfrr1 h l l[ f,'u m pnL w 91[ wJ' f;pp pfl l n [' fr! 9 f; ['I! 9fl 'f' m um w

ion ttf /,'u 1Hf[ trbph'uw1wf[wf1 pwdwLtfnt'upfr9 /,_ WU[wqb'iimpn

Lw91fw&' /,pp pn[n[' /119h11J1 ni'i1h'u frplL9 wL1:wmw4w'ii uwn

r,,11 f' w L w ! fr 'u ;; w I' ,r w f' wt p 1,, 

U.1diS df,11 Lp4pnu!' 1!'zw4tf_wJ LL uwn'uwpw'iiw1foL ll/.ln'LlLl

'lflJl{J,u1,-,'i1hpfr 'uwfruuqJ/,p 500, 1000, 2000, 3000, 5000 L.10000 
tn Jp'lf' {1111lwp, 11w/114frf,,,,J' qnpJnrz .'300-fr9 JfrL;_u 3000 m 

1n w I"' 'lfl 1ff.1 w'u U[ 111rzw111w; /,um L f;p /i 'uw /u w qJhpfr if'" frlw [' h'u 1 
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'bf[. 20-nuf [,_ u!1. ?l-nui' U[Wmqhpt[wJ h'u 1000 /,_ 2000 mn'u'iiw 

mut/tn 'lnt{l Jw'u Uf ID'Lw "! w:: hum'ulpfr J;w mw4w qJhf'LH 

.']001) ll1 /, u11[hifr 1111Lpnrln'fdJw'u LL[ln'[lLIU[lLl1:hum'ulpf! 111hmp 

l ntul'iiw'u 1fi111l1 1:L'iJL11".'w11fJw4'uh11 ( ']hpw['qw'lhf''iihp), npwl'l 

r''["fwumfrb.wr11! /u9fr p_hptfwumfrb.w'ufr9 zww ;_mwpplptf_fr J np-

111huri_l1 Jpqfr u111wpnttf{! t/_wqn'u'ubpnt/_ qwtf nh[fpfodlpw111np'ii!.

['n1[ ;,''uwpwt/_n11 1fr'u/1 l1www11LL tunw'u,'J 'upw p_lptfw11m/1b.111'i.i{t 

q_ 'iw Lfr 1fin 1ftn /11 J' wru lJ. J'l m /t Uf fr Ulll /LU LL/ pw'i1 'u l f'fr fr! !J h f'fr 20 % -[' 
u1Lmp ( 'uw/uwmhutf_wJ tfr'iifr !1wpqw1[npt[nrz qwqwJfr'u tf/rp_w

t/_wurnuf Ufm1:1qwr1htnt {w1Fwp: 
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1-V -/115bp, YI -LUllf11u1Lf!wlf'i.i 1.l2w~Jw'i.i 1.nl11iu11luiu 1 "VJJ-~nu"'111pl1un ... 

r"'J[•'b rwd,h'b, VIII -l1l.'ii9w'l_cuJ[•f1 ,,f,'bJm~Lf,f'' 

ff.ju 4 w J' w 1L m /t ll[ fr u w nf11J1/'w'iiw1fr'i1 111111rz_wU[w{h11 ur fr L w

/11 w qJfr l''iimpnipjnLU[t u1hmp ( f[w111wph[' htLhtnt/_ 'i,/;['qlll Jw

iFw'uw4wl''uflw!JpniJ' UU[W111[n17 111w;'ni'uwf[ phpp/1 pw'uwl[fr9 Ii 

w 11111y_frlt1111n tJ' 11111111wpn1 J-111 f/,1 w y, [, /,1111 'ln 'l w qn pJn 1fl1wf1 rz 111 p

qw 9ii wL 1:Lnu1'id1111p'u/,f'fr91 
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-m-%6 ,tJu '(urmJmlnqJln g-q;} ilmmFluq'lr/; -,tbt/nilo qp1uqJ 
-mmq 71mq } Gult/p pml 1ulqJmilfmln i''II, qJq,,'1,nmnudJu;1 

:ill'l'JG'Im pqJl quru:;, qJ'l'Iurm1,t/pt/il 117qt/J' p1uqGmJu7 ''I'I 
1nunfui/rmbo ilJqGnf _uurq:;, G,tJu 'puJo e-6 'I'I p1u,,m,t, bqqln 
ilJqqub uurq:;, GqurJmpm qmpqm:;,murnfYJ iui!Jqq qmfd1u1u,,n:;, 

,flG1uGmfm,,J'l'J qmfd1ufm11mf qqfm:;,qbJ:;,m,,m:;, 11 t/mqbmq 
-nmp ,,1uurm:;, qmFff1ufm11mf quqGmbmbqb 'pubmbm,,m:;, 7qmu1J 
-qp 'I'I p1u7!Jmurm,, ilJqqnqGuJln Julud qmpqm:;,murnfYJ :bmb 
L OOl urup } J'1Upnnfmf Jmpm:;, qlmpmf f:Jl l mlnm 'puGul 
-,Jp ,Jbmb qm,,mdpff Lup:;,mln p1uJqqqulmd } J11UpJmurm,, ilp
-1uqm:;,murn/m qfiq :dp1uff b oe-r;i pulqnnfmf mJ], t/lmpmf 

sJl l ,t/lufmdpff lqJFm lqp 1J'l'I'ImJ1m ,,1uurm:;, m!1qfft/fl J 
Jupm,,Jm:;, nt/l'l'Im:;,murnf m pubqJbq:;,qm qm,,mdpff ilJqGfl/ 

tt/qt/1,, urqpm1j1ufbJm 
t/lqpm ilp1uqm:;,murn/m mlnm 't/-°loOOl ilq1uFfl1upm1Jun/ qm,,mJ 
-qdmJm:, qbo ,,nt/ 'qlqpm 11 g6-o6 t/qnm:;, ilqmy.qurnmpJql
'lfi'I du '7qlq } ,,Jm7 :p1uillnqb qmfd1upmqun/ qm,,mJ7dmJ 
-m:;, %l6-!l6 qbo 11 t/qmy.t/wnmpJql nm,,mln 7u G,f-g[-9{.
]qJmu,m,,} iJurq/n iJp1uqmjmU1n/YJ tf/11Uf1U] 1 8'0-!JG'0 pu]qn 
-n/mf qqnqJq,,mp ;;Jl l .(qlfm 11 ,7JqqGu,,u,Jmp •ilLmurnmum
tiJJqurmln 'il,,murm:;,) ilnqJq,,mp qffJ'l'I l1udpm qJ'IGnf 'I'I 
/'1U,,mlp puf/'1uf1U7 Mm puGul,tp ,tif,tfJub 7,t,,nJn :£lf1ur1u1
Guqm·%l I p1upGmm11.,, lqr ,tJl l Ot I p1upf1u1 'drnf11 Luu 
-bm °loOfr } p1u,,mq1uJmln ilJu •ileJF1uf1u7 t/qqlmpJur/; 1 l 
•lnJq,, 1mf11mq:;,} p1upJmu,m,, ilp1u1J,m:;,murn/m pu•Jt/lmpJuq; 

,],ubt/Jbq:;,qm qm,,mdpff pm,, putJt/lmpJur/; p1uqm:;,mur 
-n/m uurq:;, GqJq 'puiJF1uf1u1 qJlmJuhl 'I'I p1u11mp1 J1uilmp il,,
-murm:, qJqGfl/ ilmum f/mdml e-6 Gqilrnpm:;,milJqd Lupnmlnn 
1

!J
urJm],m } Jupm,,Jm:;, iJJ'l'Iil'Imurmnflm Julud fmplfJ, 

iilJq qilqmJ mpJ m:;, 
hu],11urb J11UGqmJb 11 ilJqGn/ 'I'I p1ubuJuqmJq't, :Jmpm:;, qmp 
-Jqdiluqf qJqqGulqp lfm 11 qbqJulil qp1uqGlm,, •,tJqd1Ufqmnil 
'(11uqJ</; ,,,mt/qupm} qJ9d1Uf'J LuqGqumn 't/JqilJmn 't/J'l'IJt/b
_,,mu, 

1
,tfmJmu, Juq p1u,,Jm'I11'1? 'I'I JqqGul,tJJ tp1uqubqn Ju'I 

ilrpuFfl1uJupmJmq� qmpfJubmurbo mJq pulqqum 1/plm:;, ,qm& 
-mur 11'1 p1ubuJuqmJqp .,, p1uJupm,,mn'ls :illq'Jt/1 q,ti!Jmn ,tJ
-Mil'ImJmpJm:;, 11 qJqqilqfJub 1uJupmbJm,,-1ufrn7 ti]J'l'IJ''IU1 
-n,/n qmpJupmn1ul 'qmpJupmbJm,, urmpuurpm 'qm,,mJur1l'll1

'qmpnfupmb• ''l,Jlm'JmJmqumn 'I'I p1ul11uurn tilJ'l'IlfmiJm:;,mq 
-'I:;, •iJJ'l'J,,murm:;, ,JJn,,mF'l.'ln ,,mbqmpo 

1
,tJ'l'lilfitJml,Jp 11mq 

'I'I p1uqmpl 1J p1uJ;JmjJ IIJ'f p1unfupmbe pml uurq:;, fi,J,lu 'qlfm 
'I J'f'ItJmy.qurnm 'J'l'IJt/b,,mur 1Jq1,,Jm ,ilil'1ul, qm,,mpJml
l1udpr,, 71mq } J'1UP1Jm:;, 'uur'I:;, fi1ulq,,mlp pud'1uf1ul fiu-Dfof
iJJ,,mJulil duJonfn,q ,111uLu:;, p1uLmd pm,, p1uJFm n'llnml 
-,tpqm 11 p1uqGm11q:;, ''I'I ·111uJilmp ilur1q,, 11 iJJ'l'I'I"i/rmf/ tml 
-mqp p1uGfl/ :uurq:;, nqlnmlt/p'Jm G1ulmqmlJ'll' t/'Iubgn qm,,mi!l

-Jq:;, 'ImJ'qmln:;,mln} p,upn,,n ilp1umncnJurmlnmnfm1J qJqGfl/ 

'J'HlfJub 1ulqqGm,,Gqm pu,,mbJm,,mp JvJmd ilqubqn qmpqmln 
-:;,min q1u1mnf 71 t/J'l'IL1uu,/n fmpn/m,, } qmd u,ml Gq,,my.t/p 
qm,,mJmurqqmn qJqGnf 71mq nqlnlqt/ 

1
Gqp1uurnmJurmlnm11/mq 

,jJqqilqmJmpJm:;, ,,mbqmpo 71 ,tJqilJmn qqFmqmJmtJumn 
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111sni•'l.l.bPI• llhN!UJ.IJ.tl,11.-1!1! 

lf/ifilb. LUJd,J umb'l_,}if_w,} U[U1'lLU.t:wi/_w12fo h nl Jfo Jb12bfiw lfi 
WU[w.t:ni/_niJ -':w1[w121_w,} U[U1nt'lhbpfo LUJh npwltf!i npf! u1w

.t;u/bfi/_niJ f, bp'twpwmh u1w.t:U[wf,,Jwfi .t:wJwpt U.J'I U[utm-Aw

nni/_ fuhJ.npfo, mwhJ.fo, ubp'thfilfo U[Ulnt'l_hbpf! <:wt{_w12niJ bfi J..bn

(!ni/_, {!hmpni/_fo: b(Jl U[U1nt'ltbl'f, nitbh Jbfuwbfr"ut4wfi t{_fiwu-

1w,}ptbp' fuifri/_w,}/ltbl', 'tb'lhfo ,}w'tniJHp, UIU[LU '1f'uth9 Uf.LU· 

-{n,f1wf1nifJJnth[! l1mpni't 'tbpll(ni/_ hi/_utq_niJ I; ( Ul'l_JnLUut4 8 }t 

IJ.11JnLUUJq 8 

lTf.Juw&~~m~u11i 1l&1uuqwHC.la•J1 wqqbglllpJnilip u11ulilllliw\tllf>J1Ul'i qrw 
(mw&li~ llh..J; .!wr11wl'iuinli unrm) 

I 
I 

U'l{uw'u{rqwf[wf, qfJwuqw<l,p{rl 

d.kp • 

'-/.fJwu1/w <tpLb(' ;_4w '/, 

<!; n ~ <f_!.I ~ " l 'm1 wlfn{JntLp 

fi,'/,fr /u1fa1[wJp'/,l(', wnw'/,g 

I[ '-1Lf .Jwf[dw'/, 

0' wf[<f."1 !; lfh'lLf' 

j 1 wJ/rn 

700 

.96,3 

98,8 

i5, .2 

I 
f ~ wJfau I 3 wJpu 

99, 7 99 ,0 

91),3 88 ,7 

95,8 93 ,0 

40,6 33,4 

t.11. 22. flhrfwliU11lmfr ur1L1fwG. 

IJ. _ f. 1. ,,,,{' wnw'/,9 mwlf11/>r fi !.r/• wtfn1J ~ wrlf'lh11/1 J/,, , 

98,2 

85,5 

90,1 

16 ,'Z 

P-Pf,f'I'"' : w<f_wp(' w19n1J "'f'lf'l/,f'p "''"4'1Pf'i..t,,,fa tfrw 'l"'f'"wfiwtfnrh1 ntf1 

'1--Pl,('pw ·:wqmpp p/;nJ,,,,,,//'l/,l'P Jl't' 

'bbp'tw1ni.Ju phnw<:wt{_wpfr wp'fJnLhwi/_bm J.li.bpfrs Jb'tl! 

<hmhJwlh I; {flit. 22)1 Pwfil/_npf! U[inni'ltbl'l! <:wt{_utpniJ I; mnU[

f'Wlt/i 'tut.I Uflwum.!utuuut1/r9 'l"'!LP Jbf, <:bmn f"jutmtupltntJ 

ut I' 4'l/r J b P., n I' I! m b 'l w 'If' n iJ I; m ut It 'IP I' fr t/Jr w' um b 'l')b l ni[ 
'fUJf'uw't: b(Jb oqmwqnpJ-t{_niJ I; pbnfiutplt'li nipb.Jf, 'ln'JlP 'twJ 

mnll(pw'tfo U[ll/('nthut4nifJJnihh utbJfii.wllf.bu 'lutmutplti/_niJ I; 
pbnfiwp4'lfr Jbf t 1.bmwqw1nul f]W('uw'tl! pwpd.fozfo Jfot.nsnt/_ 

mb'lw'fpi/_niJ I; 1Fhpbfiw1fo {JwifrpniJ 'tutJ mputltmnpfo lt9np'ffr 

ill: h t:wtJ'w"futmwufo1wb 'tznn t .1-J.b.w'thpll(nt.!p9 <:hmn ijrnfutu

'7-f''inuJ UfUJ'lwU[w '.'hum, npmbrz hnpfo9 pwpJ.fri/i Jfifn9ni/_ frt.b9-

1[nuf I; h mh'lw1fonfui/_nu] /un19 { Uf.Wt:whfp f"JbU[pniJ' butfu1'ut-

4w'u ::ni/_w9nt.!p9 < hurn ): 

2 wmni't f fipfi w q111n 9 .:; bf, w <'; ut p{Jw 'tfi b f'P oqm w qn ('cJ-Jwf, 

'lbUfpniJ «'fiwf'wi/_np I; <:pwdwpi/_bl 'lwzmn,,J pLUpJ..fil. "oqmw. 

'f"f"Hlni9: Pbp[!LUt:LUi/_LUpp LUJu b,,_LUhLU't/i 'lbUfpnuF t:LUi/_LUpi/_W,t) 

pl'['f!h LU'btifo2LUuff;u 'JLUtnwp4i/_ntJ f. t;bf,w ";wp{JLU't/i t/JrLU mb

'lw:l/'i/_w,} phn'&LUf'lt1zl.pfi Jbp h mb'lwifrn/11t/_nuJ' uLUnbLUpLUht 

"ul.f'4LUJ"LJu lw!f, LUftnLU'1f'LU4w'& ijrnpJ.LUpltnufhbp I; wh9-

f1nuf ":w!/1bfiw'tutf1 LU('Ultu'fpntfJJLUh l/fTJfTJ_J ,6 pbppw<:wt{_LUpp 

JbplbLUh, nl'l! 49i/_ntJ I; lfSfJ.-50 ( 'tLUJ IJSfJ.-52) mpw'tmn~ 
11foL , fTJfTJl1-0,5 pLUf'J.fr;_fi <bm <:wJ'wmbrz : U.1fi bwfuLUmbui/_w,) 

t -"LUifrll/'t J.hwt{_npt{_wc)- Ii, Jfrbzb. 4 ii pLU('J.pn•fJJ/l/h 3 ,5-tCii 
Jfrnwf'LUJph mwpwcJ-ntfJJwJp J-LUnbpnt{_ LUJ'fphbpfo t:LUJwp : U.1u 

JbpbhLUJni/_ t:hLUpwt{_np I; 'tLUtnLUpbl <:bmhJwl qnpbn'lnt-

fJJnthtbp[!t !;um U"JLUui/_n'l pbppfo, JfonwpwJfoh mw('w-

c>n1fJint'btbrm,,J fopb91_n,J bf, ']-WUJLUf'lt pbn'i:twf'lt'Zbf'(! t bf'ltni 

.t:LUY.J'ffi"fw4ws zwf'l!bf'fr J-LUnUpp9 pLUbt{_npfihf'{! t:LUi/_ LU[!nLJ bf, 

pbpp[! 1,5 ,J pLUpJ..pntfJJLUh (Jbp Zll/f'dLUuLUh'l"''ll!Hr fo i/_['u'!PY' 

1. LU :.nn t4 ijrn /u LU 'lf'P ;_/i J /i 2" yn i/_ , n p {! nth {i U[ mn ''l'& h ['h LUb1ff1LU11 

mb'lLUifrn/ubln' {JLUu{i'tfibp, U[U1nt'lhbp[! t:LUugi/_nuF bf, nptu-

4LUi/_npJLUb ifrnfuLU'lf'Plt fll umLU'&'l.LUf'tn (zwifrbpn1L, npLUltni/_ b. 

LUJth) U[<nnt'lfi/,f'(! t; /;nLUgt/_niJ bf, t:LUmnt't pntb~bp/1 Jbft fl('LU-

4wi/_np U[U1n<'lhb{'{! i ::uunnz4 Jb{11LUf1pq_Jfo J/iy_n!Jnt[ L9tf.ntJ bf, 

pl nhurp4'z/1 1Fhp 1 np[! qpi/_w,} I; t/_ppputu1npfo 1Jrw1 t/,bf'iphu 

L.'uurnt4 LUJ1111fimnt'1/i h t;LUb.u1/uw4LUfin1fJ1w'b g h!Jndf1bpfo 1fp

'f."'J r11[ { u1 m n ulf' /, f'f> :; LU :1 w I' wf1i/_'ii w u) fum u19'!., r:1 J ~ ." :, n~1 LU f'lf 'l 

l!J'{"'J ''i w nulf,f;t'l" P·hp zwf'dwuLUf11fn'·'l/!'iil1pl' ltwp l,Lfr t zwp-

ei! 



,//,I '''"" '' 4 '"!I' '']1 f' J n Pll/. /, u rzfr pl f'p !! ;; "2 U7 n •fl jUl J' p ;; UJ 1[ UI p1/J1 
;· /, 1w, C.1nu1 f,r1fr9: 

CJ./, U/ 11 fru '1UJ'ii1/ii UJ J- J' !n IL/ p U/ 'ii 1/_ n I' 'ii/, I' I! ;; w1_ Ul[!ll iJ' Lu J' /1u l[, 

J ,5 ti F'tU/''1trn:fl.fw'iI 1[pw qmu1/_n1z 111mnirzuhpf!t 

fj fl{, pl n~1 w pft.11 /,I' fr pw'ii w ft I! [fr p w1_ w pw pn iJ', w ll/. w J' b,e b

li w .r /1 1/irw ft.wp/,Lf1 t m/,1zu11[n11/,l 3 u1w;;/,umw1fru phnuwpft.1z: 

'/>i1tU7UJflf[ plnuwpff'l/,/1[1 'fwzwnut 2w/,/i[f! /_,_ wi!_wJ-uhpf! Wj'fni9 

'fn•pu phphtfi n1. uwn'iiwpwu ifinfrtwqphlf! ft.wmwpq_n,,J t ;;w

m ruft IT/ 4--4 ft. nf1 m /, lu l pw 1/t n /11 wqpfr [fr J' frln 9n 1_, n pfr 1/p w if fr
w~, 1·,u ,f fr [l 1nl1lw1/_npt[nu/' l 12 plnLwpft.rz: 

uft.wpwqp1_wJ- J/,_fr php[!w;;wq_w[!f!J mwpphp mwpwmhuwft.

'iibl'nq_, mwpwJ-n1J' t qmhl 11.lT/J-niJ', !hpwuufrw1niJ', fimwtfrw

jniJ', <J.!h2-niJ': 

luuJ.npfr, mwf1J.fr, uhpft.ufrtfr php.pw;;wq_w/!fr JwJ'wuwq phn

uwpqtzhpfr oqmwqnpJ-niJ'I! qhpwqwuhtfr t wpqtzhpfr9, npnq_;;t,_ 

m/,_ wpqrzhpf! ifin/11wr1pu11Jfr)'n9Llpni[ ifin/11w'1f'htfru C.wuwll/.wf';;_ 

'iihpfr w'ii':u1pfJn•fJ.1ni'ii'iihp/1s mhrzw2wpJi[niJ' bu' J'hfitwufrft.w~ 

71 

ft.w'ii 1L'L WutftUJ-p'iif,,, 111wu1C.wnhl'"l u1w11ull1!.11fr'i.u 1'd1fwp ~ uwb 

Ul /' ft.1z f, /' /1 If UI ['Ii Ul ff Wt[ n f'" uf f' {<19/, ft11LJ' t 

{ftl!fJfr 41,flf' f1zqwJ- 1Jlpluwulpfr9, Ulj'fllLJ' wpft.rz/,pfr TfUlf'

uw4Lt 11111!!' r!,11J1wpl!'l./,l'L1 u'/122wpwJ/1'ii mwpwJ-nifJ1nif1'ii!,l'fiB 

~·wt,f, 1 ,,, ;u,,rwl' oquru .. qnpJ1[r.iJ' lu uwu rf/'-l,U'-1,-0,5 u 

lJ 'fl1 -- fl,:; p w i'&fr ;_ft!, I' L1, fr u ft n p u;{i u if n fu w 'll' w J' fry_n 9' re fl l l w-

11n 1 i.J 'J 411uf /JS,q.-SO tnpul:w11p'iil,pfr 1 "JSU-4, 2 rf/SU-4, 
2 17/SU-6 L lllJL !l!l"l"1f,/,r,I' !iwd 'fU!J.--51 U, <J.U!l,-53U J'h

,phuwu/,pf'' 

Mi. :JJ. flJ,rfJ1 t~nfu<u•1rntcip 11u1nr><urwf1' mml1•1J1rl;hr]1 •lru1 11r1lm~ mr~-
111.rm]: 

u UJ nuw [lUIUUI Jfru Uf Ul'l w "i IJJ; {, umu l11n ,,J 1! lph'i.iw'ii hpfr9 1:w

i/_ wf!1[111J- phppf! fryh9l1h1nt /, {ugh/tn<J' 'fwpuwft.uuf"t'f'/n' <w
,;wp oqw111qnpdn1J' lu 1nw11pf,r1 mfr1'lfr ~thft.mpwf1wL pwpJ.fr;_f1hp 

t;wd FTl-103, 1;"1-4004, l'rfJ-,J004lJ., l;"1--t01:i, fQl;-0,8, 

f1/(!f1~0,.'J ft n,f'f',' r!w/'uu !11,11/11r;fr;Lhp1 

f111i"\pm,; LllJ'lfrf,f,trn1d, nr1m!iJ/ ,Ff,pf,f.tli1jwg11ufr 7r1r/_111/' c., 
"'I'" w '+" pJ,,, ,r t,f, "' w 1, r 1, r 'f 111 ,;n, s:LllJr'J f''ii hp fr uu•L 'f"' 'll'r' f;r,' 

71 



''f' frL U/ 1, J UJfJ/•-3 ,5 U/ un I J' p'i.i b u w'i.i 11n ''lf!f!' n f'fr oq'i.in if! JUI J' p 

4wf'blfr { UfUinLf[Lbf'[' ":wt/_LU.pb[ 5-6 tf pwf'df'nLfJJnL'iip9: IJ.J'l 

uwl17nirzpp 4zpnf' 15 l1q {t 

bppbp :_fr 4wf'b[p Ufmnulf! ;;wtf_wpbl Ufn4blnt/_t U.J"I 'lbU[

pniJ' zwm w'i.JqwJ' 4nm('qniJ' 4wJ' 'lfn4t/_niJ' t 'i.Jwft Uf.U1'£W4n

flni'i.J{'t tf/mnirzf! Ufbm.p t pnHl J'wm'i.ib['nt/_ b., 9ni9wilwmb['nq 

ubrzilbtnt/_ Uf.U1'lw4n{Jp b. bJnirzp J'pw9J'w'i.i mb'lniJ', flb(Jb.w4p 

ifbf'b. pwf'd{'w9'i.ibtnt/_ w'i.iy_wmbl C.Jn''lPBt 

1.wt/_wp1[w<t pbf'f!I! ":'i.iwf'wt/_npp'i.i :_wtft znim Ufbm.p t tftnfuw

'lf'bl Uf.U1f[U1"{w)'bum, nf'mb'l 4wf'b. dwil4hmniJ' 'i.if'w y_b{'J'ni

{JJni'i.i[! Ufhm.p t ;;wu9Lh[ OUflilpilwtfrL: '1L:_u1bu wut/_b9 tf_b['b.nuJ, 

pwf'J.f' pbf'J'wumpC.w'i.ip mwl{ 1 op Uf.Ul;;Ufw'i.iniilf! ;;wt/_wuw['ut

'Lnf' t uwn'i.iwf'w'i.inuf 'i.if'w lifW":ni'i.iw4niflJw'i.i 4Lu wilunt/_ Lt/_w
'Lb[ni'i.i: 

bfJb Uflrtnirz'i.ibf'[' <:Lw['wqn[' t ;;wt/_wpb[ UfWJnww4Lbf'p J"bt 

/, :.,'bwn 11wmw114ht wf'~'lP 4wil pbn'i.iwf'4'lP J'hy_, w'lfw WJ'E 

J.[,[' /uwrznrzfr pf,f'pw":wt/_w.pfr du1J'w'i.iwl1 pw9wnt/_niJ' {t fuw'ln

'W t:wt/_wpniJ' b'i.i w'i.iJ'fo2wu1bu UIJ'i.i wr4rzfr illy_, npnt/_ w/it 

UfbU1[! t ll/!.111:Ufw'i.iJ'w'i.i 'l{'qp: 1.w4wnw4 11bw,.pniJ' 1['i.iwut/_wqp 

umwgwq nq41nJq'i.ibf'p .pwLw4f' wt/_blw'i.iniJ' t, pu4 UfW;;ni'i.iw-

4ntflF' ~'[' 'i.it/_wqnuf 22-28%-ni/_t tniJ'i.ipu4 fJbfJb.w4p w'i.iqqnL

z11iflJw'i.i 1zbllff!rlUi° f;iw'[nr;_fr UfU7nL'['i.Jbpf! tf_'f.JU1ut/_wq.p b'i.J uww

'i.JniJ'' J'ndwzbf'mfr 1:bnwynul', b.b'[pqw<tp'i.ibf', .pb{'~qw<t1Lbf', 

Uf m 'l w 4n fl n 1Lfr9 w L y_w m 1[ b I /, LU Jl'j,: lJ. J'l Uf w mb. w nn i[ p bf'.pw -

1:LUt/_wp{' 1:1hmp t •,"w'i.iJ.Lwprnf'bl tftnf'J.1[wr} pwL1[11f'f1bf'p'i.i: 

Uhrlwl:fr fuwrzn'lfr plf'pw{LUt/_wp{' b.u 4wmw11t/_niJ' t ['Lm

L"''[fr, J.f,npnt/_, f;L7 "f'"'J', £f'ltwf'wmb. u1w :u1wf1,Jw'i.i ::wti'w[' 

U//LUL 'i.i d.L i11 g'i.i n ui h'i.i LU J 'in 1 [IU 1[ w qn L 1L J' w u bf'p B ~ w 1[ w,put J fu w -

'!"'!(" Swr111r}q111& ub17wufr Ufl['U7bftft rYJtr;'w't.int/1 zwpwpwJUnc

/1 jn i'i.i [I ( r 11"2'{ ut J n {, ·~[' /U ft in;,} f,m ft11Ll) /, pff w I' w LJ1 /, "I u:..; Uf w't.i-

1.i w l1 -:w1"1''i' 111hu1p { tfr'i.i/1 18 -1 0-frg n(. LL/W~/CJL/; <fi,,,,,~1'/1[' 911;j3 

/, 11 1n w tf1 u, n I' b{J /, z w p 11111111 !/,,, t{J Ju i'i.i I! L 21[ w &/19 1 % -u i[ 2 w ~" 
~, !11u1u1_. .JJnLu ;:u11/u1u1u17 1qu11tfu1J,'j,/,pnu1, u111_,•;11,f1u1~11~f11 n,f1r 
f,·/,u 1111fi1':.L uu[liffo ~) fo11!1 /,fl/: 1 ~·:~: ~n'f !lftt.1!1u1:1 (' .(hJJ 1111f11n£f 

1, :!i (1:).': 

7'2 

.n'l4niJq'i.ibf'f! t/_wqp9 wfqwmnul b'i.i WJqbqn['<tp pflw<twJf' 

.J4pwmnt/_ 4wil unqn['w4wL il411wmnt/_, nf'p qwJf'bf'f! wf';;bu

.mw4w'i.inf'b'i.i pflw9t/_niil f,'j,, !lp flniJLWU1{'t/_niJ' ;;wtf_w.pb[pu n'l-

4n'J'lf! pn'i.ibt J.bn.pp J'by_, .pw'i.ifi nf' wJ'l 'lbUf.pniJ' J'nilwzbf'mf! 

jupum t/_'bwut/_niJ' tt Pw'i.iqn['f! J'p J.bn.pnt/_ pn'i.iniJ' t n'l4niqw-

4nflp9, J'Jnwnt/_ WJ'i.i 4mf'nLJ' qw'[p9, WUfW t[_'i.iwut/_w<t, tft:_w-

9w<t, :_wJ':_w9w<t, :_n{'w9w<t 4wil fJwnwJ'wq ;;wmp4Lbf'f! 'i.iniJL 

il4f'wmnt/_ qqniznf'b'i.1 ;;bnw9LniJ' tt !lp flniJLWU1['t/_niJ' Lwb 

mhf'/,Lbf'p, 1[wqp 4mnf''bbf'p, 4wil WJ[ pf'bf'p wn4wJnLfJJnL'i.if! 

"''14n'!'lP t/_pwt bflb nrz4n'J'lf' u1wn4w.t t qbm'i.ip if_pw, UIUfUI 

.u.1w::qw'i.iJ'w'i.i ;;wJ'wf' wJ'i.i :_f,'j, tf_h['9Lniil, flh4n1qb wJ'i.i wf'mw

f'•LUm wnn'l.2 [p'i.ip: 

fPijip9 L1mf'ifw<t nrz4n'!'lf! 11LnuT b'i.i wf'4'lP J'by_' 40-60° 
/Jlp 11rnif11wJ'p, J'b4 zwf'f!nt[, 4nflni'i.i'i.ib['nq 11bUfp tf_b['t bflb 

Lliffl'l.n1J' funzn11 nrzlj_niJrz'i.ibt'P Jf1yb. J''i.inuf b'i.i 11wmwf'4 mw['w

JrifJ1niLHf', 'lf'UI'i.i.p 4wf'b[p t LB'i.ibl tftnpf' nrz4niJq'i.ib{'nqt 

Bni11wpwf1unif' wf'4'tniJ' LB'i.iniJ' b'i.i J'l4 un('mp fuw'ln'lt 

rfn11d.f! yn119 t mqb[, nf' 'i.iniJ'i.i unf'mp fuw'lnrzp pbf'.pw;;w

ti<.:1pfr dw1f4bmf1bf'f! mwmw'i.it[_nu} b'u 10-12 O['t/_w uw;;,J111f1-

i·'·11n1J" 5-6 of' J'pL:_/, [['pq ;;wun1'i.iw9niilf! /, wJ'l/!w'i.i tL' ;;b

.mr: !J,!'1 u1wwb.w11nt/_ pbppw;;wtf_u1pf! u1b•up t f!LfJw'i.iw ubrzil 

,; w d !1 b w n uf /, 11 ""L J' w4 hpUfq wqt 

Ph,,pw>'w1[w12p9 10-J.5 op wnwy_ 11w11wf'b9LniJ' b'i.i WJqp

U,11fr nnnqniilf!, ;;w4wnw4 'lb'lfpnril, w'i.i;;wt[_wuwf' Y.f'WJp'i.i 

d .. dw'i.i ''lwwiwunt/_, u1mnirz'i.ibf'fr 4hrtb.p q['ut 4wf'nrz. b'i.i wnw-

1 Li ~JU/ l J'fr 4 r nb. lnwif LU q .p1t /, ['' n f'n'i.i I' J' fr 4 [' n 0 [' qw'i.i p 'l J'L b [' p .Lb r

fl :iJtf '11 'i.i ,g J' w L nutfr'i.ibf' 4w1inrz b'i.i 11wn'i.iwu U.LJ.f'/,nm h'lw'i.iw4-

Hf'fr'i.i pbf'flw::wtf_wn1 11w'lwf'h9'i.iniJ' b'i.i /, t[_bf'u4uniJ' 3-5 Of' 
1:/,1nn: P11'l'Lwf'frw,1fr Jwuf1wqhm'i.Jf,f'f! qm'i.iniJ' b'i.i, nf' bfJ/, mb

r;w9l'l t 10 tlti uiluzniJ', w111w phf'pw;;wtf_wpf' pL11;;wmn1J' bu 

1J'Ll1 OJWL[, /,flb' 20 1ltt' 2 O['nt/_, bflh 30 tltr' 3 O['nt/_, h{Jb .w 
dJ-frg u1qb[/( 6-7 Ofinq: 

fi!,t'P'" ;u11/111p[' 111/,mp I; w,1Lu1hu 4wrzilw4lf'Ufhl, nf'Ufl'uqfr 

Ju::'·L'';/' r11zli"-J'LJ,f,l'I' {'i.iw['wt/_nr1/1L ;_wtfr pfr;_ tf_Lwui[b'i.it fTJhm/! 

~ l.1fu·:111q111 1f1/1 ·,'111u91[bL 1111fbt"f''l- 1frnf11w111in1J'L/,f'f!, ptuf'dnuT-

1' .·.II~ . , r U!i/: n 11FY1 i, ['I!' gf1 gn ul'L /, [' L' [, U/ Jlr" 9 fr 4w f'b LP fu U/ 'ln 'l" "

J i·lj; ·'',I;·[! fln1if,/,f lllf,{'1: :;'11111llftflll.(p'i.,/,flfr w'i_uffr2wf1wf1 LJl'[

'i : .. 1 11, /l1wl1 4w1i' wf1J.11'1f1 ""114, lf1 l11111il1tfr qfrzbf'f! fln'l'i.ibl 11wz-
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mnu!' 9n'lft u1wm-Awnnt/_1 lffo'i.ilb. Jfr'!zwpw.1ft'i.i mwpwJnL/JJnL'h/r,g 

.\u1'i1'1ll'> wpqf[bpf! mh1zw1[n1inuf /,'i.J fJ1f,l,p/1 uu11Lf,pnu!: 

f!hi'f'w::w1[w1' !1wmw:rn1n1, lfTU1pJf,p umw'i.i1lwpm fuwrznrzft 

wp!titfrB pwiJfr, J.lnp/1 mwli 14i,m.p t nL'i.ilLw Lwb. Jhq wpq1z' 

t{iww:/ cu} /11w'ln1z/r '; u: if ILi I', n p I' 'u n L 111 a p !! n "l w pl[t/_ n uF t tJh
pw '1 z u1 ~Ju/ii: 

fuu;qn1z11 ·1,1,tf'-''l'wwL "1111-:u1wLJ'cul1 !, '1-l''[n"F wnu1'ii.g nput 

if"'1pli(l1;1L1ntfJ/1: !.1!/umwur</_wJ t, np tfiwffh[JwL.fnL{Jft oqmw

qnpa11it1[! (/119wfuJJtf:nzfo, urnp«p, {Jltfi, fln1rz{J b. w.!l'i.i), wnw'i.ig 

':"''iwlihfufti_Lhp/1, t:wf1qb9'i.i11u! t 'fl_W!JllLJLhpp .pw'i.iwq/1 rzqw

tfo 1111[/;Lw9JwL: Pw9/1 f[.pwLfo9, tfiwfJhfJwLj11LfJb11/t oqmwqnp

r5nuF11, r1nL.1L/1ul1 ,:wqwLhfo1pI_LLpfo oqmwqnpJJw'i.J qhllfpnLJ, 

'{'fUl[p 1-wtfint/_ qhrzmnwnLJ t nrzqnLJq_'hhpf!, t/_wmw9'i.ihint/_ '][!

pwL9 tullfpw'i.ipwjft'i.J mhup[!t l.wzi/_ft wn'i.ihint/_ w.1'i.i t:w'i.iqwJw'i.i

.f>I'> np tllJ'f 'i.ijnL{Jhpft oqmwqnpJnLJ[! Lwb. fJw'i.iqw9LnLJ ( 

fw{JbfJwt/_npJw'i.i ll(pn9hul! b. t/_w-Awnpft .\w'i.ih[nL9 wnw2 Jwp

pnul[!1 IJ{UJt:U[w'i.iJw'i.i Ulj'f hrzw'i.iwq{! qwn'i.inLJ t m'i.imhuw"lhu 

w'uzw.\wtf_ hm: 

Phpj!w<:wi[wpft cfwJw'i.iwqwqp9 J.b.hpft9 t 9wli9wJ.b. phn

Lwpl1rzhpft oqmwqnpJnLJ[!t f> mwpphpnL/JJnL'i.i t:'i.iqwt/_np'i.ihpfr 

)'wJwp Lwfuwmhut[wJ phnLwpqrzhpft, npn'i.i9 Jh2 nLrzrzwqftn

l'hL l9t/_nLJ b'i.J L'fmnLrzLhpf!, fuwrznrzft (b. WJL t:wmwllfmnLrz'i.ihpft) 

t:wJwp oqmwqnpJtf_nrz Uf!J-5-0, 60-3 phn'i.iwpqrzft Jh2 mh

rzw1[npn1J Mt fuwrznrzntf_ lB'LwJ wp4rzhpt /.9tf_wJ phn'i.iwpqrzht'l! 

tJ'fo2zwpw,1ftL ww11wrlnL/JJnLL/1.g ;;wLltl'> qwzmnuf pwpJ.bll! l1w-

1nwp1[nuf t f!J</,U<f.-0,5 pbL11foLw.1foL zwpc!fti_ nt'i.ib9nrz pwpJ.foi_fr 

Jh_nont/_, puq uwnbwpw'i.in,J plnLwfJwtfibll' b. 'fwpuwqwt/_nph

ll'' b•{--677--45 qwJ WJ<[ wqnLJn1uwmnpw1fiL pwpJ.fo:_nt/_: 

M'1-Llfhu LlfmnLrzLl[ffr, 'w1f1L1fhu tL uhrzwLfo fuwrznrzft php.pw

:; 111 if_ w f!P J w J wf1111 !1 p LU Lt[ n pL h pft 1qw m w u /uw'i.i w mt/_ n L{J 1n Lb I! 

p w pJ.pw 9f1 hln, f, u1 wm w qn tf_, w p qrz b 11 /1 J b 2 qpt/_ n LJ t L1f ftm w q, 

n p/1 tf_11w f, z1[n uF t U/ {' U• U/ 'IP U1 ,r UJ u I'} pp fr qw '1[!} p w'i.itf_ n f'P 9nL -

,r;wqwjpL t:uJtfwp['' '.'wt/_wpJwL wJuw{Jfttf_e: b{Jh w.!'fnL9 Jfo'i.iz_f1. 

''I Ul'f w ''I wt: bu in I' f'b q w J u1 UJ pwJn L{J .1n L'h [! qwLt/_ n LJ t 5 litf-ft' 
u w-,' J wf1L /,pn LJ, w "I w w p l1rz hp[! tfin /11 w '11' w J fttn !JP t/_pw It w,nh

IP t ml1Lwif1nfult pwg tf_frf;w4nul': lJ.tf_h1ft hpqw11 -flw'i.iwllfwpt:

L/,pp qb111pnu!' 1111wL.p c/_lpb.p!J "Ihm{! t JwJLttf_f,'i.J pph1ib'i.imni[ 

qwJ LlfWpl1w9nL L1u111pnt/_1 

7'4 

</, h pb.n ul' fun u1[1' !J U/ J Lt ,r UJ up'i.i} n I' <U[Ul zm U/ 1fr'i.i )) 2h 11J tu l1 UI ft

-Awf1p \f1wpwt/_n11foli ;_w'-/1 wpwq. ::hnw9nLJ[! Llfw<:n1'i.iwftnLflJwb 

uuf h1w91fwL qnpJnL'iif,p/19 (: Uw4w1'i.i JbJ uwnLwpw'i.iw!ft'i.i 

/u9hpp pf;nulll! qw11-A dwJql1mnLJ t;Lwl'w1[np ;_t, fruit 9wJ11 

J'lpJ111umfib.wL nLLL.'J"'l' qftun1[ iwtfi rln'i.i1[wJ /11nL9f!, mwp 

LlfLnnLrz qw,f /uu1'ln'l pf,pltfou, qwpnrz t wnw2w'iiwl ii{J'i.inlnpmft 

mwpw.gnur, npp t:hm/1wL.pnif wpqb'i.i t:nt/_w9t/_wJ '·'lmnuz'i.ibp/• 

t[/1111 4 w !"' 1z /, f, o rt/19 4 n'u rtL'u u w g1f ht 2f' /1 qn L" p7ft'i.i hp[! L1w fJPL w

.'P L J.lntf_. "Pl! <hmwqw1n1J JwLptwqhLuwpw'i.iwqw'i.i tfi;_w9-

i!wi1 u1wmb.wn qwpnrz t 'lwn'iiwl' 1'pw'i.ifo9 funwwtfihtnL t;wJwp 

2wm bpl111'i.ihpnuF (11./fu, £pwLuftw, lfw'i.iwqw, Phtqftw, f>mw

Lfow, l.n1f1qwp1~w), <:ftJLwqwL 11wnLwpw'i.iw1fo'i.i fu9hpfr'i.i q_nL

qw1:hn, qnpJn1J f,'i., 'LwfuLwqwL t:ni/_w9Jw'i.i fu9hp, npn'i.i9nuf 

w,nwqnpMi ,c,'l.nw9t/_n,J f, qwzmft9 pbp1[wJ 2hpJnL{JjnL'i.if!, npfr9 

t:bmn ufow1L php.p[! mhrzwtfinfut/_nLJ t t:ftJ'i.iwqw'i.i L1fLUt;L1fw'i.i

Jw'i.J funL9' wnwL9 t/_hp2fo'i.iftu 2hpJwumft-Aw'i.ift q_qw1ft fuwfu

mnuF {JnLJl mwtnu 

lfhp bpqpnLJ LlfUlnLrzLhpp 'i.iwft1'i.iwqw'i.i t:nt/_w9nLJ[! qftpwn

t/_nuf t qhnb.u n;_ [ppt/_ Jwuzmwpnt/_ b. LUJb J'i.iniJ t LlfUINLtzLhpp 

NL fo11urz"'LP 11rw 1::nLf1wlin1fJ1wL b. tfinfuwqpnL'i.iwqnifJ.1w'i.J pwpJ.-

1•w91rwL nh'lhpt/_: U..1L, 011fo'i.iwq, qfrpwnt/_nLJ f, lfnt11wt/_wqw'i.i 

UUl. PhLrfhpp pwrzwpft9 wpqjnL'hwphpwqwL qh'i.impn'i.JLhp Jftpq 

b. pwLywrd1'll,L 1/111f11wqph[p111 bpl1w/JnLrzw.1ft'i.J qwJ wt/_mnJn

PPlwJftL nh~>ppdh11wmnpnt/_ w.!'1 .pwrzw.pft9 wnw.ptf_nrz Jpqp 

70%-p hL{Jwpq1[nLJ t 'i.iwfr1Lwqw'i.i t:nt/_w9Jw'i.i: 

/ff,p 1:utLpwllfl,mnL{JjnLbn1J, fo'i.i;_Llfhu 'i.iwb. L1fU1tzU1pnLJwqw'i.i 

t_, f1:w'lnrzwqnprlwqwL z1um 2f'twL'i.i'1pnLJ, twt/_wqni.1'i.i qh14J.pnLJ 

Lwfo1LwqruL ::nqm9JwL <wJwp oqmwqnpJt/_nLJ t uwn'i.iwpw

Lw.1Pf1 fo19lpp.'J Jhq{'' bpp w1'iimhrz 2hpJwumft-Aw'i.i[! t:wu'i.iniJ t 
<fouLwl1wL fu9/1 J>hpJutumfoi:w'iifo'i.J, Jftpq[! mhrzwtfinfut/_nLJ f, 

~·/ufL w ~w'i.i fun t 9: f> u !1 b [' p pn l n p /u 9 hp I' lf'P'l p hn'i.i t/_n LJ b'i.i' 

phppp iif1w9wJ Jwup, wnwL9 t:nt/_w9JwL, mhrzwqpt/_nLJ t LUJ'f 

/u9nLJ: ,f!f,rufwuui/1i:w'i.ift 1frntfinfunLJp uwn'i.iwpw'i.iw.1/t'i.i fu9nLJ 

f1wp1'uwqwf1 1:n1[w9d1uL qbu111n1J b. wnwL9 WJ'f Jft2n9wnJwL 

q pp ru 1ui wf1, u7'iftf1 t n Lb f,L 11 LJ t; w J w J.ru J'h t; hm b.JWL qpw f/>ftq ft, 

(Lq. 25 )1 
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'1~. 25. UwnG.mrwG.wJpG. Jugbrp 10 oril.w l!G.pwgfnul plmG.JwG. owuw
G.wl1 ~br.ImumpGwG.p tJimJmJunt.I('-. 

1- ''f''lf• Lu1/uLw~wf, -:m[ut9i!wf, 'lh"i{!"'i!, 2-wllluL9 f,w/uLw~wf, -:a. 
{w91Fw!i: 

ff.nwywrll'fwd- bt tw/11f1w4wf.t -;nt/_w9,Jwf.t tlp 11111tp .lb.bpi 

'Jpwt9fr9 Jb4l! wp4rzhpfr 11wpuw4fr t!fri!nt/_ uwnl! 011p tft;_nitl'b 

f dwJn,,f 50-100 d-wt/_wl [, wt/_btp ptmhtupt/_nifJ"1wilp1 ll.111-

Ufpufr fu9bpnu! 2hpJ111umfr-bwtl! 25°-fr9 tlpt;_b. 5°-p -;wuot/_niJ t 
1 op<[w f!'bflw9pniJ1 11wfr1twl1wt ~ni/_w9tlw'b wl'1Uf.PUP /u9fr 

d-w1[wll! 4111,,.,nrz t ;;wu'bf,l Jfrt:_u 500 mn'b'bw1fr1 •{bf12p'b Jwt!w

twl1'blpu 1111[LLf1 ifld- mwpwd-niJ ht qm'bniJ fJnitblwJfr'b ;;n-

1[ UJ 9n I !JP ;_'b hp l') n pn'b !Jn"' 11/ pn s '"'t':' ;;f, UJ pw 1[ n p t 4w q_ ,J l1J 4 hp

u1 '' L 111nwf19 pf11r;uw11fwf1t f;'i,'l npniJ, Jfrp'ff! 4wJ fr1wrznrzf! 

!1wf'\l1 ~ "Ulrl[! orzn·[ puul;;wph[ f1l1:.111hu ;;npfrqn'bt.:!ftw'b, w1&

·1J.u f, nuz'l_w;;w JUl,9 (f,/,f'l!/;fr9 tf_hpu) ;;nupnt/_: 

Ll.pwq '.'n1[m91fu,f1 1f1nw Jl.rf1p/19 f; qwl1n1n11fi" IJ./i.J ;;pJ'b1[wJ. 

.: y_pfr 11"L"!1l/1111r1.iu1f1 dw1iwfHulr p_lr1JnifJ1111~1 4c21hfwf1 u4l!'l

l'"'t.pfr t/_pw1 lffJf;ppf! mLrzwt/_np1[niJ t \hp1fhm/1!1 :fowl{ /119niJ, 
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npmbrz funp tf_w4ninuf t umbrzd-t/_nul (2,33-0,53 41//w ), np{t

-;bmb.wt11nt/_ mbrzp t nitbtnu! 2PP ptmbtupt/_ '1"l"PZPUJ9nu!t 

IJ.l'1Uf.PUP t/_w4ninu!l! W-25 pnU[b U[Ul;;Ufwtb[pu 2bptlwutnp

'bwtl! ;;wuLnitl ( tlpt;_u 01 ll.1u ,JbfJn'1l! bppbt!t oqmwqnpd-t/_nu! 

t tlpqnt/_ 4wil pwt2wpbrzbtnt/_ pwpt1t/_wd- t/_wqntl! 4wil wt/_mn

nb!ppp d /, p w mn p {! 1f piuL qu1Lip 9 ;;ntf_w 9t b LP ut 

ut!wt ;;wpilwpwt11 umbrzd-tf_wd- t twu llnl'1UJt/_UJ4wt 11111: 
utL l]Ulf' '11" 1t w pbpn ifl lwt 'IP m w;; bm UJ q_n m UJ 4wt pt utn pmn L

m nitl 1 1.nt/_1119tlwt ptmbtupt/_nif11nitl! ,Jbd-w9tbln' tll(wmw4ni[ 

tlpplff! 4wJ fuwrznrzl! u4ci_pp9 2pnq bt flp2nitl1 

fimw1pw1nitl [, tlp 2wpp lt/_pnu1w4wt bp4ptbpnitl 4ppwn

t/_nu! t ;;p']pn;;ntf_1119nuf(!t 'Jw2mp9 plptf_wd- tlpplff! pbntwp4-

'lP9 11wmwp4t/_nitl t ;;wmni4 w1fwq_wttbpfr t!b2, npmhrz wtf_wd

t uwnl' 2"'P' npfr 2hptlwumfrilwtl! u1w;;ll(wtt/_nitl t tni1t tlw-

4wp11w4/1 1[pw1 M1t1npfr, mwLJ.fr, 11L1zt1fr 2hptlwump'bwlil! 25-frg 

t!frt;_u 5 ;;wu9Lh1ni ;;w,J"wp ;;fr11pn'.'ntf_w9Jwf, Jw,Jwliw4 U[U1-

.;;wt2t/_nu.l t f!U']wJhLl! 30-40 pnll(L: 

'uLUfr1Lw4w'b ;;ntf_w9Jwt 4w!wL'bbpf! 4wpnrz h'b tfrthl umw-

9frn'bwp !1wJ 2wpJw4w'b1 

'ubpl11u1nitlu 011hu1111fr u111n'bwpw'bw1fr'b wp11.1nitwphpn1. 

fl l w'b m h fr1 '[, n l n qp w 4 wt fr'b um fr m n L mfr, 11( w;; wd-n th p fr ;; w J w

J fr n ifl bf, w 4 w'b w p '1.ln ,'[, UJ p hpn ifl lwt qfrm w;; bm U/ q_n m w4 wt fr'b u

m frutnLUJ fr [, n 1.'f 111 .1/1 ,; IU U1 llL4 U1 L fu'b n ln qfr UJ 4 w'b Pl" 1pn .1 /1 ;; U1-

1f mm/, 'l 2w'bphpn1f umlrzd-11'•9 'bwfu'bw~w'b ;;ntf_w9Jwt 1//111//0 
zwpdw4w'b 4w1w'b{!t fl.rt 4wq_Jtf_wd- t bp4n, Jwufr9' ccr/,frJUfhe> 

tnpll(p wpw'] ;;wt/_wpt/_nrz Uftli.Jn4wp4wuw1fr'b 4wnni9t/_wd-pfr9 

u wt/_mn48np11fr t/_pw mlrzw1[npt/_nrz l//luflfi-40 uwn'bwpw'bw

.tfr'b ;;wpJwpw'bpfr9: 1.nt/_w9Jwt fu.'JP mwpnrznif11nitl! 50 m (1 

Swpphp mhuw4fr 1unirz111m'bmhuw4w'b ;;n,Jp 'bwfutw4wt ;;n. 

t/_w91fwf, f,f,fJwp4t,1fru, mwppbp 4tfrJw1w4wt Uf.Ullt!w'b'bbpnuf 

umwg1[ll t pwpt1p m'bmhuw4w'b 2w;;n1fJwpbpnifJ1n1t' 1 mnt._ 

'bw1fr ;;w21[nt/_ 19 nn'I'lf' 

uu.rH .. U.PU.t.U.Sflt. luBbPfl flbO-t.nMfC! 

11w/11Lw4w'b ;;ni[w9niJfr9 A;/,mn 4wJ w'bJfrp_w1'1bu wl'l"'9 

phptf_wd- Uf'"'"'l'bhpp mhrzu11[npniJ ht uwn'bwp111Lw1fr'b fu9niJ' 

,,:w1111wl1LLpfr t11.i.nif: bfJI. oqmwqnpd-t/_niJ /,'[, mw411frp'i,f;p, npnfJ9 
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:7'ulnnn/ .11ml1 uJiJ.r1 wu11 dmdij dJ1rnFtf1uJirn1pu:;ml11 f/i'rnJ 
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"{utnuzb/;11/1 "lw::nibwqni/J.{n1b[! pwp.lp t: U.juU[Lu, oppbwl(, 

/,{Jl, fJ{Jtf_wJLp Li. wJp1wfJfJni q.w1lfi u1wpniLwqnifJJnLbf! 'l-nl'1-

u"{ntp unpm/1 /ubdnpfi U[W:;U[wbJwL Jw.Jwbwq qwL/uwbf!z-

1[wJpL ::mu9t/_nuf t q/;j1uwpwbwqwb nuzpnif Wjupbpb U[U1NLl[_

flbpp zLzwnnifl.f111L Jfiy_n9n1_, UIU[W '1f1W ::w1fwp "lw::wfiy_qniJ 

~- 15-18 op, fiuq u1p::b11mwqwLnpbL wJfuwfJfJni q.w1l wt/_h

[W[/i1i11ftu' 1 Of" f/Jw::ni'uwl1nifl.tniLI! Lpq1mp11 '1h''lllniJ, Lwfu

f1wl{'ub 11u/.rm1¥,hpn1/, 1 IJJtfu/lq wt/_htfi t: 
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qq.w[pnpM1 mwppbpt/_NLJ f, UJNLU L'{Lnnitzfihpp91 fltz4n'J'lf! 4wq

J(!t/_wJ f, wuwmNJpwJNp!pN[NifpwL'{bu ppwpp9 mwppbp op

q.wufibpp9' 1-wu1_/t9 /,_ pw'lJwfJ/tt/_ -':w111p4Hpfo9, NpN'i19 -':w

uw 4 f! 1 .ppJp LU 4 LUU ft LU l[_ J f! J 4 brz/,_fo I{ LUU l/1NL/J JN Lfl f! U 4w /IN L9-

t/_ wJ [! f! wLUpphp hu: luwtzNrz/t Jh4 J{twt/_Np 42nft L'{LnNLtz'ilhpp 

l!f,'l;;wfiNtp JLU4hpbuf' J/1 .[!wUp wuq.w1l JbJ f,, ,pwu L'{LnNLtz

ulpftul!, Npp U(WU1f:WnNt/_ ']pLUU9 42np f[N['NLUll1f! JhJ f,t 

fTJw;;1'lu1LJwf1 'IPt/..Nrz ubtzu1'ilfi fuwtzN'lP Nrz4NiJq_'ilbpf! 1-L'fhm,p 

~ 2wm ji1/1m [p'iih'iJ, pu;_U[bu U1bfu'ilfo4w4w'iJ uNpmbpp Nrz4NLJ'1_

Lhpf!t Uw4LU1fi fJh4NL'l Jb4 zu1r1f!Ni/. LUf'4tzbpfo Jb2 mhrzw'fptf..wJ 

Nf[4NLJ'{_'iihpp L'{LnNLtzbbpfo 2t/iNLUf! ppLU[1 t:bm 1_llli/rwq_LU'i19 Jhrt 

t /,_ O'JLUt/iN/uNLfJJn'u[!' rzqw[pN[1hu Ufw4wu, .[!WU UfLnNLtzUhpp· 

'fhL'{f!NLJ, Npp L'{u1mi:wnni/_ /1u!pb49fow1fo wpwq. mwpwJJwu 

L'{WJJwuf1hp U-1 umhtzrtt/_Ndt 

lvwtzN'lP t/_pLU pNppNuwu'il4bpf! 4wpNtz b'il q_LUpq.w'ilwl 'ilNLJ

ufou4 -3°-/1 L'{lllJ1fw'iJLbpNLUt flwmp L'{lll-':L'{w'iJJw'iJ J;wJwp 

'iJLUfuwmbut/_wJ -':Ni1wJwubpNu] L'{bw,p t dbn'ilwp4tf_b'il pnLNP 

UfpN!pfolwqm{tft Jpy_N9Wt1NLJfihpf!, NpL'[huq_fo umLU9t/_p wnNtz2. 1 

-':'ilwpLUt/_Npp'il ;_wifr pNppNuLUu'ilftbpp9 q_bpJ pbp,p: ULUqwJ'il Jp'il

;h LUjdJ fuwtzNrzp bp4uipwmu L'{LU<UfLUUJw'il -':wJwp J2w4t/_wJ 

NJ. 1Fft 1ijiy_N9w11Nul l/i pw9wnNuF N[1Uff'u -':w4wLL{v/t;_ ,}JJpw

l1w f, 'I"' q_/1 o q m ""1" I' J-n uf I': 
UJ-1ipw4LUt1 'fwq_p, Nf'L' 11wLU9t/_Nuf ( J-J-ti"pwtfiNZN' w,1pNi

J /is J LU I' l/1W'1/'LU11 wu ULU uzm w pu /, pNt/_ /u w '[N 'lP L'{ wt; Uf wLJ wf.t 

clLUJLUuw4 oq.mwqNpJt/_NLU f, wtf..blfo ,pLUU 50 mwpfoi U.J'I q.w'll! 

N1bp N} Jfow.1L !pNi'ilq/11nN.[!u{t4, w1u/iU[!U' pNppNuwuu4brfo <:w

Jwp f/Nif!U,,[Np u:wuwl1Nif/1NiL, LUJLU l{wu'lftuLUfin,J f, zu;_w

nNi{JJLUf1 · jiul{jippmnp, Lu1LUumNiJ f, 1_LUU1_hpfo fJwr1J JLw1Nifi u 

4LU'il/11N,,r ~ ".'wmjil1f,bp/1 f1111tf11/Jil'' Uw4w1u JJJpw4wu wu-· 

1,'fi'll'fi'll! u/uwl 'lN'lwul,pnt/_ ogmwq.Npah[NL 'lhL'{,pNLJ 4wpNrz f, 
;;,,,f1ql19'iih[ ,ppJ/1LU~wf1 t/ULUut/_wJ,p'iihpfo' wnwuJ.pu q.Npl pJbpft, 

L'{Lnrzur4nfh1Luft 1Fnw t;wmfo4lif,pp 4ui:11Nutt/h[NL 4LUJ Wjpt/_LUJ--
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1•wtf.n?f1, /11t!1 l1wLu1; tfimr!wL 'l/,J' 20 <f JJJp.wtfiNZP' U1'1-

Uf/1un1/, J/i)'jiu {wz1[11t/_ 10--W q Jd1ipwtfiNz/>b (1 tl3 Jwt/_wlfi 

-':wJwf') pwt/_w4wL f, uhrzwhji {uutqN'l/t J1w4Jwu /{wJwpt 

lfzwl1r1L1J'ubp/1 /{ud;wfvw4wLNt/hNLUf! u:/,mp. f, 411,,z1Fp Nl_ 111w-

4wu, pwu 10-15 opt 

h11u1LfowJN«J', fiLlUflu f,,11[, w1t1rr111uw':,rwf11wu 1fp zu1pp 

Ntpfi2 !.f'4pLh1miJ, ltf1putn1£niJ f, u1w<:u1wf1Jwu f!Uflw9,pNt1f 

u/,rzwfip /11wrzn'll! JJ-Jpw4wu wH/1'1rft'ln1[ 1l2wl1hln' wt/_h[p 
- cuitr;1iJ) !.r,_wuwl11 'I.mp ml11z111'11''[wJ- /uw'IN'fl! wp1mw/{wfibLNl 

-':w1lr::11 /rJfli[J ( 'id,pJrz1[n1J dJ-Jpwl1wfi wu-':fo'111/i'1 wJfi t:wz1[n1£, 
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"l'"I /, UllP r, I' w /u U1 n I {J J" l f, l! w 'l w ll1 ll1 w pwJn if/!" ibnul ( ftis/t 

l!L1(:wfinip Jw1[wLf19 .t;wfiwJ ft1w1zn'ln4_ LP.f! wl'4'lhf'ft, mw4-

'IPl'filp/1 Ii UIJLU/t Jwi/_wll!) 4w1l'!ft 0, 01 % t IJftw94_nuF t O'fUJ

/uwnf1ftll! U. Jzw4nul[! mw114_nuF t Jnm 20 pnU[h mhn'lni

fJ JUI J pt 1. Lm w qw J zw4n ,,Jf, lpft d w ,r wfi w 4 JJ,J pw4wfi qw qft 

ft11n nif/ J"'f, l! 4 wfiqwJ Uf lll !f UJ u t "-bp9t/_ n uF J, J zw 4n ,,J l! ll1 UJ p

:/u ul ~ 8-10 pnU[h/t l!Lflw91111iJt l1.1Lni<hmU. fti9ft o'll!• .t;w

mnr4 utntf,'lf' 1Fftzn9nt/_ 1 fi/;pJ'li/_nuF t i4_w9n'l .t;wpJwpwfipp 

J/,i;, npm/,'l 4iwfi4_niJ t Jd-Jpw4wfi w1t.t;ft'll'P'lf! 1 ftu4 Jwnp

t/_wJ O'ff! finpp9 4_hpw'fwpJ.4_niJ ftini91 flpU[hu wfi.t;P'll'P'IP 

4iw1tftl oqmwqnpd-i/_ni,J t un4_npw4wfi 2nip1 U.1u h'lwfiw4ft 

u4'£pnifipw1ft1t uftihJwfi php4_wd- t fi4. 28-niJ: 

'i.l1. 28. IJl,1puG~ (utu'l'"li' ~b,fpm~tuG m&fi~'lr~q~ ~wrqwiJ.nriJ.n'l fwLm
l1n•f'.!U1•f r 1f?m~h1n1 u(uLtim. 

1- :1,'l'"~ J,j,f,.,,,~.,,f, wL':f"lf'f>'I'"'- rwt11fi, 2-Jw</_wtwJ{>fi 'l"'lwurnp, 

3-'l"t"f'7/•w9,,.9/•[, 4_,,,,,,c;,,,,,,f,,fwfi {un<9, 5-0'11u1{>nfu{>z, 6-JJJpw~wL 

wfi~/i'tf'l''l/1 ~lUJfufwt w7u11ur1111f1, 7-oriwJrzfrl.. ump.pi 

fJJJpw4wL qwqft wb-':pwd-hzm .pwfiw4l!, pw[nfiLlpft9 oq

ll1[!4_hln' 'lhU[.pniJ, .t;wzif_niJ hfi -':hmb.JWL -':w4_wuwpnifJ1nifint/_' 

A . 1000 
350 

npmhrl B-JJJpw~wL qw'lf' wfi-':pwd-lzm .f!U1Lw4nifl1n,fif, t 

(4q), 

9 0 
u 

C-fti9ft wqwm Jwt[_wll! (tf3), 

A-JJJpw4wL qwqft ftimnifl1nib (%), 

350-JJJpwJftb 'lw'lft 1 ljq-/t qpwi/_wJ Jw4_wll! (L) 0°-ft 

/,_ 760 tltl uL'lft4/t UJWb iiLzJwfi 'lhU[.f!llLJt 

IJ.pmwuw-':Jw1t1wfi Jft zwf'.[J -':lwwqnmn'lfilp, pfiJ.U[hu fiwli. 

unql.mw4wfi qfttnLw4wfifiJ,p 1 wnw2wp4hl hfi, npU[hu .t;w4w

fib/11ftt oqmwqnpJbl 4wLf111iJft 4w,r fiwmppnu!ft Jhmwpftunii

·7•/tir• "ll'h"fwl'wwp, "l'I' '7-wfi'l-w'l .fJWJf!WJJwfi dwJwfiw4 wp· 

""'-' 'l-/'n uJ' l JJJ pw 4 wfi qw 'l' 2. mp f,pft J./1111_ "I w mpw um 4_ wJ 

UlJ'f "fl'/,"1Ulf'Ulll1[!1 10-20 q ,rt,4 wp4'l_ft -':wztf_nt/_, zw'l t ll1[!['-

4_nu[ fuw'ln'lft t/J1w1 Swppbp U[Ulll1bwnfif,1mt/_ w!'l Jhfln'll! [WJf1 

mwpwJniJ l_P qmli ftL;U[hu dl'l 1Fnm, wJbU[hu ti wpmwuw-':

ti'wfinuFt f!Jwm-/iwnl! bpw wfit;wt[_wuwpwl_wtf mpn-':4_htfi t Jw-

1Fwlm14ft f!r1fJw9[!niJ, w1tJfty_w4wr1 zt/tniJl! U[W-':U[wfit/_n'l ftiw

'l"~;p /::lm, J{Jhp.f!p /1pw91thini9 wnwy_ fipw -':hnwsJwfi wfi
-':puul/,zmn1/J1ntbl' /, WJ[ht 

lllSnft'lt.brti b>l. luU.'ln'lti ,4JnllJ.t.'l-n1tia-:rn1tt.t.brl! 
b'-l. i1t;fl.t> r.t.u.tiu.t. tinrn1tusc lllU.41llU.t.trU.t. ct.ia-u.a.vnJttr 

S.Mlflnln<J.MJ.t1U.t. .!l"-l.U.t.'l-n1·~11nt<t.t.br · 

lfwJf'W4wfi P'"Ju/t9 wfiy_wm4_htni9 -':hmn U[lllni'lfihpniJ op

qwfiw4wfi hJnifJhp/1 4nimw4niJ 4wJ 4hfiuw'fnpJnifihnifJJwfi 

pfifJw.9[!niJ Jmfuu4_wJ hJnifJ/;pft UfW4w11/1 [pw9niJ WJthu mh

'lP lP nifihfiniJt Pnl"l' !pftqftntn'1-ftw4wfi, 4huuwpwLw4wfi t/tn

t/tnftini/J-1n11tf1hpf! 4pniJ hf, npw4w4wL pbniJ/Jt .f!wLw4w4wfi 

t/tni/111/uni/J1ni1tfilp ml'lft hf, nifihfiniti' pwf''f 4wqJni/J-Jwifp 

fi;nifJlpf! UfW{'qbp/1 4_bpwt/tnftit/_ltftu: lJ.Ju J.lift Jhmwpn[pqJp 

n ifi/t /1 p 'l w p qw 9J wfi w nwfiJ.f, w.t; w m4n tfJJn ,f,f, hp[! [,_ 'ff'Ul 

/uw/111n1Fwfi 'l/;"fpn1J 4w1111'l t.r1 wnwy_wfiwi mwpp/;p wpmw

.t; Ill ;mn tfJ Jlf ib n i'it /;911 rz ·'P/t 1z/tn [If 17ftw 4 wfi .t; pi/_ wfi'lnifJ Jll ibb hpt 

lJ.J hfiw In w pw Jt[_ wJ !pftqftn [II qftw 4wfi .t; ft1/ wfi 'ln'fJJnififihp l! 
< /,.,,, f,,1w1L lp!1 /,L, 

U.,]rt{_wH (sarap) '/.OUS 21122-75-/1 .t;wJwJ.w1f, "ll!-

mnulfi/;p/1 1Fw4bpbuft 8 %-ft9 nnLhtftL w 1p4_wJ[!n4_ t/_bwu4_wJ 

1/tf.:f.;ni ,,_f,,1t11nuF {wJwr,,LnuF lfi Ill_ umwfi'fwpmt U.1u -':fot/_wfi-

1;1• /' •n1L2 ;u:f,mp I; 71,h11ff/;1 wpliwJ['llL4/t -':hm, II{'[! wnwy_w-



finuf f, '11,nlw l-':wi/_wpi/_wtt "lmnuz'iihpft 4._pw nidbrz wpb.ft 'iihp

qnpJnifJJwh 'fl'"ff!NUf, l_hUIJUI,} bpwb, np npnz unpmbpp UNut 

w1puwb mbrzwuwuhpft9 f,l 114u4_niu f, qwpqwhwl WJU -':ft1/wb-

11n1fJJnihpt 

IJ.Jpi/_wr}.f!fi wnwy_1ubniu f, UfW-':U[wbuwb 2-p11 Ii. 3-p11 wuuniu1 

'1,fiwu1[niu /,fi 4brzlifi 5-6 zhpm py_fiy_'iihp, npnhp qnpzwbniu bfi1 

1.fi4_wL'ln'[J,1ni'iip ubtt uwuwup u4u4_niu f, pw9 zwqwLw4w

'l"'Jh ptthpfi J.hni/_, Ufutrzw4nflnibft 4wu Ufuttz/t umi/_bpwJftb uw

uniu, npnhp -':hmwqutJNLU Jbr}wfiwlni/_, 'fUlnbniu b'j, uniq zw

'fwfiw4wqniJh Ii. ttwtt4niu llfmrz/t w1Fpnrzy_ uw4bphup: ll.Jptf_wrtpft 

wnwy_w9uwb U[UlUIAUJnbbpp upbl._/.i. WJdU LPP4- put9w-':wJmtf_wr} 

lht: 1.wJmtft t uftwJL, np Ufuttz/t 4hrzb.niu !pwp'ithqb'itfi opuft

,1w9uw'it bJni{Jbpft qnimw4niup bU[WumnuF f, utJpi/_wJpft wnw

yw9uw'itpt 

ll.Jpi/_wttp'it wnwi/_hlwll(hu qwpqwbniu f, fuw4 4._ft-Aw4niu 

-':wi/_wpi/_wtt qwu pbppw-':w4_wpft9 -':hmn w'itufty_wll(bu uwnfiw

pwhniu lmbrzw'fpi/_wr} ll(utniqfibpft 4_pw1 U.J11 -':ft4_w'it11nifJJwhp 

hUfWuutNLU bfi 'ftw/.i. y_bpuwum/1Awbp 4wu qwqwJpb u/ty_wi/_wJpp 

l1wquft /ufium mwmwfin,Jfibpf!' 

ll.Jpi/_wttpft. 4wtfuJw'it mhfubn[nqftw4w'it u/ty_n9wnniJbbpft9 

.1; ll(utniq'iihpft tfiw[Jb[Jwi/_npniJp Jniq4_wr} {Jrz{J/t Jhy_1 ll.Ju 11bUf

f'"',J !pwpHrzhfift opuft11w9uw'it 'iiJniflbpp 4Lwhi/_niu hfi -':wfi

pwJft'ii 1niqn4_ fibpM4_wtt {Jrzfl/t 4nrzuft9 Ii. -':ft4._w'it11nifJJwh 

i/_mwhlff! u1wl1wuniJ f,t ll.pmutuw-':uw'itJw'it ufi zwpp bp4p'iib

pniJ WJpt/_wJpfi 4wfifuJw'it -':wJwp oqmwqnprJniJ hfi -':w4w

opufi'lwbmbhpt 'J.pw'ii9fi9 wJhfiwzwm mwpwr}tf_wr}'itbpfi h'it 

{mopuftfuftbp Ii. 'lf·'Ph'iifilw1l/1'i:pt ll.lfu-niJ 4fipwn1[niJ f, pb11-

J!w<w1[wpfi9 wfiJfi2w"lf.u ;;f.mn ll(Innirzbhpfi bwfu'itw4wfi Jzw

l1niJl! lni&ni1/J/1 Jhy_, "f'l' "fwpn1'itwfi·nuF f, 0,5% 'lfi!phfiftLw

tFpfi, 0,1-0,3% 'fP•'PbfifiL-'1f1JbfJfil'Fftqw'it1ni[J, 0,2% f,mnpufi

fufib: U'zw4n1Jp 4wmwf't/_nuF f, u1mnirz'ithl'l! 30 {r~ mlinr1ni

f1JwJp w1u lnirJncJ{Jfi Jl;r;. p'iir11zJhlnt/_1 

!J.y11[u1Jpfi t/_mw'itq'it wt[h1fi f1tf_wrz f, 4wpqwt/_npt/_nrz qw'!w

J/1'it 1Ffip_wi/_wJpnid "lmnul'itl1pp "lwJ;i;lw'itblfiut 

'l-ump ~munrwl1ntpJntf. (rOpblWH HIVI'iaTOCTb): 'fp•u4m

'itnif11w'it iihy_ -':wJmf1/i f, f1utlt 1-"f' 1pmnuJ, qnpz tfmunpw4ru

fJ1ntb, f~nl'l"'fbfi tf1nunpw~nifJ1nih, h'it[Jwl1hrzliw1fi'it pJwt/_npn1-

fl.1n i'it w'it 1[ LUb ,j LU J pt 
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.. ll.1u -':fit/_wb'lnifJ1nibl! wpmLU-':LU,1mt/_nuf f, tfinu pfi4wrt 2-3 

lhi '"11wJwqrJn1[ pdhp/1 J.linift Upfimwuut/l'f JLUnbp/1 "{utnirzbb

Pi' l;uipn'l lb </i1/wf1'1u1bwl 11/,,,/,u Jwnfi t/_pLU: l!Jw<"fwhJwfi 

pt1f}ni.IJI'"")' f,•wptifip 1;in1f1wt/npif wr} "fUJlll'lhhpfi iljrLU w,1ii pJb-

11r1 uu1111'itnul' M1 Jn1q-4wr:1Ffip, fiu4 11b11/if1 4wJ 4w'itwl 1'fwni'[

f,f, 11/; 1/p LU' J'n: q- 4 tub w l qn 1 b n11/ n ptj wr}n • fJ.1n 1b: lJ /,l' ii/win 1 J _ 

ld,11/io UfLUf''l'Ll1 f,, np ll.zwwpwl1fi znw'itfi U/LllJtfLU'it'itf,pn111', 

UmLUp4pfiJun'it unpmfi fubJ.npfi wnwy_fib, hp4pnp'f [, hppnp'f 

mwpfibhpfi pbppf! 'flllJL[• 1fin11npw4ni{J,1w1Fp 1['itwut/_nuF f, 95%, 

630/o Ii 20%-/1, 'fnl'l""!"'fl unpm/if1p' 55%, 38% [, 15%-/1 

11w<Jw'itfibpn11l't CJ'wnbpfi l"PP"f''I u1u1ptf.w pbJ'[!f!J finpJwl wq

pnmbfu'iifi4wJfi Ii U[W\U[w'ii1Fwfi 01'f111fiuwl nhdfiJfi 'lb"f,pnuF, 

WJU ';/i1/w'it'fnL/JJnibfi9 -':wJwpjw lf mnidniJt 

'J.wnp tfinunpw4nifJ1w'it11 'it"lwumn1u lb tf_bqlmw9fiwJfi ph

fJw9,pniJ wnwm mbrzniJf1hpp /, nnnqniup, wqnmw4wfi U[Wput[i

mwfi1ni{Jl,pfi 1._Wt/i/iy wtf_llfi 4fipwnniJpt 1.fit/_wf1qnifJJwhp wnw

t/_ll lwtfint/_ hU[WumniJ b'it fiwli funp f,mp 4wJ Jwnbpfi /!fl 

phnbt/_wJnt{JjNLhf!J hpp Uuttu9t/_niJ bb zwm funznp "fUINLf[hbp, 

npnh9 WU[W-':nt/_t/_wJnifJ1nibp 4wl9finiJnt/_ wbpwt/_wpwp f,t 

·~· fl.. 'fni'l4ntf_ul1fib (1978) -':wjmhwpbpb[ f,, np h{Jh 

"{utnirzhbpfi l"P hJni{Jfi Jhp_ 111wpnifiw41[nuF f, 0,03-0,04% 

4wl.'J/1niJ, wu1w 'fpwbp 1000/o-nt/_ -':fit/_wh'lwbniJ h'it 'lwnp tfin

un11u14nifJ1wJr•, 0,06-0,07%-/i 'lhuumiJ -':fitf_w'it'lw'itnuF hfi 

33% "{111nuz'ithp, /iu4 0,09-0,1 %-/i 'lh"f,pniJ' Jfi'itl[, 30/o t 

<f>n11J.p 9"'!9 ( mwlfiu, np u11u <fit/_wh'fnL{Jjw'it 'lbJ 4wpblfi f, 

U[Wjf!Wf'bl Jwnf;pf! php,pw-':wt/_wpfi9 wnw2 0,7% 4wl9finiJfi 

J!L"l'f'l"t/_ Jfi ,pwbfi wbqwJ upu4hln' 4wJ u1mnirz'ithpp pbp,pw

-':wtf_w,pfi9 wfiJ/ty_wu1f,u -':f;mn 1 pn"fhntf_ 4 %-uthn9 4wl9finiJ/1 

PL"Pf'lf Jl,y_ pJ4'zJhln' Jfiy_n9nt/_t bp4n1 'lh"f,pniJ f,l 'fpwb9 

"{ mrt w Jun iJ wt/_ h l wbn ,J f 4 ut l9f" id fi Pl" Pf 'If Uf W pn ib ut-

4n ifl J" i'it f!, n pf! fib 1._"f l u w utf. /, 9, f1U[ w u u1n iJ f, 'lw np tfin un put_ 

4n i{J J w'it 4 w'it fi1 J wf1 pt 

01nw~nLp,1mG., ~1f~w~mp,1mf. (nyxJIOCTh, BcnyxaHtte}: 

fl.Ju -':fit/_wf1'fnL{Jjwh 'lh1'{,pniJ "{utnirzbhpp ninl._niJ h'it, bppbJfi 

C.wpniJ, "fmrzwJfiul! 4np9'itniJ ~ -':JnifJwlfini/JJni'itp, 'lwnbniJ 

l"f'• LLl[['WbJwfi, mb-':wJ1 firnwJnifJJwJp wnwy_fib -':bp{Jfifi 

1/bwu1[niJ hfi niz -':wt/_wi!wr} 4wJ pbp,pw-':wt/_w,pfi9 <:bmn wbJfi-
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rnr 
-9Jm? ilmmJm {'m]ilr1. 1il'l,1uFeJ11tl1mm:;, 1uln111,mr1,7unm;r lmpJuri, 

'1,'l p1ur!6dul1 Jtf,11~lr1u111ln f11111mymmln tjt!u '/ if1vn'JW'/j 11,mfeJ 

-wGruhm 1jtl•1ri,r!1ny1/11mm,111l•t::; dfm6 71111mdmltd't T/ tji!m/un;;mif 

-J,/d m'1?.f'mpml1m71 il'l,111FeJ111rm/1dmb1!m11/ nl''fl ::~ulnr!m'1Jm7 

qJ'lti 
1
J•t<f;</;1/11 "1J1uFq '?nu;j 'IJ'IJ ,muJ' tjJ'l'l,lnumh1 tjJ'{m 

-Jun '1tzmil tjp i/v'Jmm / p1U71u:m?'I. :.11rn6mh~ln t\npml1mw 

1p1upmumfl 'J'f rtjmy.m:_;. tjltfpm ?m'Jmp 

-mp '1,m!''1,mh1:_;.mln ilJq'l,lnumln '?m6mbJmb ptjJ7 ?u 'd'l,m[' 77m'l, 

nqln1'1,t/ 'fmilml1m:_;. m1ul Gtjm'l?!'mf lmptjmlno 1ild'/'1,Znumln 

qJ'lmJun '1,mlim'Ju;r 
1
J1ulnnblu'b 'n'llt/1'1-1.J 'J'IMu'b tjJuf'l,"/ 

1ulqpmumfl '!,'{'!,'" p1ui,m:_;. n'llnm'l,f'l,mll'[J t6t/J't/P'1" '1,mf''l,mln 

-:-min 77m'l, n9m1'1,t/ '6tjilfmp61u11mi, flimm / fmpn/m? 11 f1 
tz1uFfl1uh'l,mft/j 'Jrn?mt/bulufbtjr/; n'/m'l,F1u'l, m[/ :prnpmum~ 

''J'/ '1,rnp'l, mml JmJtj ilJ'l'l,lnumm 

fmpnn"!f dpmFfi1uh'l,rnft/j '1,1uFfl1ufmmu 77 fm6m'l,1Unm:_;.Jqb 

]ruJ'/'1,ltj'l,m61u6 Julu;J 16tjJmJtj 'l,'I J11UfUJntl'1,m dpmFf11um 

-lq:;. il'l,mJu 11 / J11u'l,ml1ufl t7mmi, 77ltjp tjJnltjld ''1,m[''l,mJlm 

'tz1uJnjifr / p1u'l,umu ilntjpmbmm 'pumnJu? '1,mFfl1utjlmflwF:_;. 

I p1upmFm:_;.mmJ'[J 1huifr t/il''l,mF? qJ'l'l,b1umm '1,milJu 'I '1,1uFfl 

-1uhtzmpq:_;. 'Jrn?mt/bulutjbtj<f; '1,md'l,Fm 1u llpwGnr~punmg.iq'b 

1/ p1uprt/'1,m? pu-%OOl mFJmpm:_;. il'l, 

-1uFfl1uh'l,mptj:;. Mm p1uJl'm"fmltjp 11,t/Fmbmb bupJu71mbJm? Ju 

'1qpm '!,'{ 6F-1u6 JJ'l'l,'1,1UFfl1umubmmr? 1/ d'l,1uF-bJm 1ulm'l,mmn 

J1ul dpmFfi1u?m'Jmil 7tjil tjbu:m p1uil6mfl'Jil tjFmtjfimm'lb'fp il'l, 

-1uFflwJu71mfd 11,t/Fm'Jmflm'Jul Ju '11,t/nmp '1,Fm mi, dtjfJm11 

t 'J'l ?lfl ui, m f? J11U'l,ll mU '['1 U'JmU1 u [' tjl'f pm 

•ifJunj qlnqu '!,'/ p1u71fmJmm p1uFmbmUJ'lj d'l,uJu 'il7fd 11,F1uh 

-m~ml1U'l,rnf'-lnup '1,7 J"U'l,mFub .rnunmp fmpJupm'l,1ub tj71b 

-q~ p1udbl/[/ 1JJ'f'l,ltjld bummmmlJl 611,mJu 77 1JJnl1mF'l,mnu 

'l,'l J11Uf'""'J7' 11,t/e/J'/j '!t/lrnu'fl :mJp tjJnlnumln tjJ•1mJun 7Fm 

Tf u 'I" m 11,UiJ' 'n •1 ltjlq-1.J '1,7Ul u'b 77 mri / !'' u 7nl 'Id m'l,mF m j 'l,l''f dJ q 

t mJ71 tj1l'l '1,b1 umm 1/ U1 Jun '1,mf/ rnlJU is' tjd Uf'l,11/ I 7 'i 71J 7 d m 'JU1 rm j 

pmb'l,m 11,t/lmum Ju '6t/'1,mJ'l, / l•17'6mmn il111ur!ml1'1,'{J :(<UJOJ,J 

-HH.LHII HBHOHB.LBHOml:t) ~1uf<l1u.iu~m~.J ~plfm~mdm~n(\' 

t / .(" u b m /11! ,],', 1J, m 11171 

'1,mFfl1ub'1,ml1t/:;. fm/1l'l, p1uiffr1,1u 1ul7ri,Gmu:JrnJmm puJ'lfl1uF1i 

-mwJmJmln bu?m'1,1uilmln 111utjlrn? 'I Ju<fjnurj; 'wubm dpmFfl 

001 

-1u?mri,111il Ju/11nfmjj 11],J,f'!l11urnlt1 1/tl'f1(tjblm f?Tr11l6mmJmJmln 

t/1'1 l"" 6tjifr ml fa 11J 7 pj1uf11,m ulll n11l m 111 t('/i m tn ult m '!'/ m? mfl '!,'/ 

n'l I" ntl'f f mum '1,11,mf ef 1 uh 'l m lit/:; '1,tji m •(m ytj11111 :u ,1ul•1J 1/ i:m g 

t 'l 'I '1,tl'! 'l? m 11 'I'" rrul m w 'l"' !" ! mb '! n11if '1, m 111111/b ul u tjh 

-tj<f; 11,f 1 u 'l'f t/!' ild ul ud n f m ii u 'f ,1 tfl1rn iJ '!'/ / t/ /,/,] m I; ,./ !' m /'6 m Z 

-Jub t/?1ul1fJ1 T/ d.17mpGmttluh 1itjd1h11l J111Il•11F!"'Fd1u:,,mp1lmb 

-'1,mn/ ltjJw ddmZ tjp 'Jifim'l,m,'Jqw11m1:1l•1J ilf?mG ] p:u/16/1'/Znu 

iJ'l1ufpjwU1Jmft/j nfm IJ,.l''/dtlq 1~ ml111rn 11,'{111/rn tl'l1uf£11ul1 

-qmfat/:_, du '/ .111ui,m11,ml'l, '6tjn,11111l1L11h1 lbu11111 (J1r1/1wrnhm1J,m.(• 

-:_,mn tjl l11uilm? Jtfu '?mlrn 1J,1U/11nttlub fm111!1/ ,111urfdun{ ,PJ\ 

£-fl 6tj7117? 1 !'' u f1J 'Id m '!mf m ,'Y 111/ I 'I" t/ i, Gtjl"l m !. 'I J' tlln um In 

qflq :pu6ultjp -,ul'lnt/? ilb1uwl11 rifmtjp 19J9dm'lmfm.~ j 1/I 

-'{Jm? il'l,1uFf11uu'l,mptj7 1Jbuum ptjill / J''U'l,J' il'IZ,'1'1 ''luJm'J.7? 

t/ln'!h pwp?m'l1uJml 77 ilmJql 11,t/fm'lb'l?mfi'J'I / r1unm'l,f 1;,tjeJ 

-Jq:;, ri,tjlmum 'J'l'uFfi1uh'l,mft/( 1(1UOHHW ~nrnadA:gou) prnl' 

-mJlmJ 'J~rm1Jm9~mnmp.1q6 ..i:~m6 'p1u6ml..i:ub ifnpmhmw 

:.r1umtlulu'Jfll' 

Lu?m'J1uJmln bmb 1uflflmn/f?m %£6-m: lq'lmm:_;.mm puJo r;-r 
iJ Jq '1,b1 um m L u6q '1,1 u !'' ui, m :_, '1,"'r fl111h 'l m pt/:_;. J'' u 71Jm / u ,/, u j 

_Juli/ :dpmp'l,mpqm ilfmpJFm 'Jt/Fm17,my.tjmnmril7l JfmG 71m'l, 

I t/11,mFm:_;. il'l,1uFfi1uh'l,mft/j nF'[J 16tjt!7'1,6buum '1,7 p1upJ'ldtlmm 

wntjn/ JJ'l'J.dfmpmuF:;, u'l,mrt/( 1pudn9m tjJ'lfd T/f"''l77'm"7 

-mp 'p1U'1uifr '1,tjlrnum '1,rnp'J.mm:;,mln / J''U'l,mlmum '1,r'fl :ilJ9'1, 

-L1umm qJqmJun 'lmflmqu;r •J1umnUlu'b 'n•1lt/l'l-1.J '1,7lilu'b '!,'/ 

p1uqmh'l,mpt/:;. njmym:_;. dpmFfl1uh'l,111ft/.'7 nf'(/ 1drmfeJ1udun/ J1.l1 r, 
-6 ,ilntjpmbmln 77 il17Lq~ 'l,'I J''U'l,mlJub 't/iffmpJFm 'J"'ljmil 

-upun '1,1uFflwJ9dJmm 1/ 1(JOlliO ~gqdJ-IOLli) Hm11.ilm Sm-e.i 

I ['1 uJ'l 'l,'1,m J' r mm 'lt/F m 'J"' y.tjm nm ril'll 'lm? mJb 

Jfm6 'p1umJulu'Jfll' bu?m'J1udmm 11,t/fmpflfl %fl 71711,t/.1' lqrt 

-mm:,mm pumq?pmp Jm?J'I / JupmJm'l,j i1Jq'l,b1umm ltU6'f'l'u 

p1ui,m:_, '1,mFflwh'l,mft/j frnplri llJmJ'GmJtj hmJm / m?mfi'l1 il? 

-m'l,mffmdpnj lliudpm mh1m r,j'f'Jf11utnfr1 fmlllU f/,'/ J'1U7'J'JJfllfJ, 

-mFm:_, l1m'Jm.('mp 'Jmpb111mn 1im?mp/J7:;. uJq 'l''"ftm1J,mil'md,r11if 

6Ludp111 p1u"ffmJ111m bmdm .rn11fmhmw'lj ?nt/ 'mur tjJ'l'l,Z,'umm 

11,t/'Mmum / p1upJ•1Jm'l,mfm.~ il11,111Ffl1ul.11imptj:;. ,111udbll[J 

t/ d'l1ufuJm 1Jmp6mrpunm:_,J'lb tjil'l'l,lnumln il11,1uFfl1u(' 

-rnu1u dpmpum il1u'l,mjU11,,'] 1ilJ7'1,b1umm frn1/Gmpu:;,l "'tlnml 



L{t .". i;wLp1ll "lmn1rzLh1'/1 <wun1Ln1fl1wL wumpb.wLp -C.fozm npnz-

1Fu1Lff', 'lf'wLp wL1Fpywu1hu uwnLwpwL mbrzwtf.npihtnt/_, pu/1 

f,ttf!wpwm/,_ "{1JJ<u1w'i.inuFp9 ;;1,mn' qwpqwi/_npqn11 t:wun1Lw9-

J IJJ ll 'l~' f, I'"': 

1nn,p l:ll '1h\,1JIU!lll.IL•1ll'h .!t"1.u.v~n1· ia-anJ•'iJ\,lJI' 

fTfm11w1:.fnt/Jp pn11pn11111uLqlpp '{WfllfWB1Fw'i.i L"{wumwqnp 

uLf11]U1jpL J'1'fun/w.rp (: IJ..flf "{WmAw1inq, bfl/; ufiqw.ffrL <p-

1[wu'ln1fJ.fn1LLhp[1 <;111pn19p1Lhpf' Jnim.[! hL qnpr}niJ 'lb"fp 

pyfit_f1hpf', 'lf'wL9 qwpqw,gniJ'fi f'LfJwLn1J f, <wJwp1w bpq-

1' w L w ,P w q w f1 11[ p n 'l-1,/;u p w .f n 1/_ 1 

ULqw1/1L </1qwf117n1fl1n1f1Hpp qhiF "{W.f.[!Wf1P Jp2n9Lbp[! 

1:/,mL.fwlL/,pf1 f,f,' u1uinu1Lhpp /,_ p1wtznrzp pbppw<wqw.[!['' ifin

/11UJ'J-f'n1J fl U II LI/ nb L11 f11J/Ln uf m hrz UI 1Jf1 f,lf' \ UI nwL9 J /; /u wL pq Ul

ff WU t/_Lw11tf_wr}.[! u1wmi\wnbtn1, Lw/uLw~wL .t:ni/_w9ntU[!1 ~wp~ 

quufnpt/_n17 qwr1w1pf1 1Fp2w•/wu1p qppwnntJ{', .[!pJpwqwL 

!pn, f, qp BP ,1L hpp o qm w qn pr}n 1J [', "f l/1 nirzL bl'L w p< bum w q wL 

1l n J w z /, {' w n t{ "I w w /; lf' t 

'1Jmni17Lf,11p /,_ /11w1zn17p 1L11w •'fwpwq/rmnrz uLqhp/1 mbuwq

fi!,11/1 pw)1111q11 ;;,,,,,finuF ( 150-/1, uwqu1.fL wJbLwmwpwr}t/_wr}

Ll.n'i.i b/, Penicillium expansum Link., Botrytis cinerea 
P~rs., Monilia fructigena Pers., Gloeosporium fructigenum 
Berk., Fusarium avenaceurn., Trichothecium roseum Link. 
ex. Fr: u2qwJ· pnppnuwuLqhpf' <wpn19n,J hL J/1 zwp.f! JwL-

f' ~ 111 q bL u UJ pw'i.i w qw'i.i <pt/_ w'i.i 'ln if/ .f n 1LL hp 1 

\llL ~1mn11t ( "lmrzwtf.u1n1J)1 1.wpnt9foLL l· Monilia frudi
getta Pers. untf1qf'1 •{LwunuJ ( fuLJ.npp, mwLJ.p, ubpqL_frtft' 

1Jl,/11wLf:qwqw'u t/_Lwutf_wr}p n1'i.ih9nrz "fLt1n1rzLlppL1 '{bp.[!p Jw

llniJ 111,,w 1,u1'i.in,J M1 ""lfom111qwqn11L, <wJwqbLmpnL z112wLw

'lr}f,pp dL~q mbrzwpwz/utf_wr} pwpJ.pqLbp, npnL.[! <hmwqw.fn1J 

'lnpzw11n,J' /,'i.J, flpnz "lmnirzLbp t[bp.f!p Jwun1J uu ifiw!ln1L 

'In, 111 hL um wLn ui', /rn q "f ll1 'lw J p u [' qn pzwLn iJ ( / <Pm J wL 

uf11irnuF u1innt'l'i.Jl,pp9 qqw91/ntJ ( 'lnipbqwL P'"l'Jnih.[!t 

!}f1w.ruu't 'i.ipw'i.i, nl' uft tf.m111J[' "fll1'7Ul"fU1;;humnuf wnwyw-

9n7 l,'p1[w'u'ln1fl.fn1J1 (, pw.f9 w.fL uqu1/n1J ( 'lwzu1p9, npmhrz 

Lm/ul1fr'i.i ;n11w9u"l pf1ppfr9 ifb1JJ,9wr} ,fn,Jp!ppqw9tfwr} LJn1z

'i.Jt,1,/1 1fJiw.ff' ,J'11'i.iptf1m uf1q/1 u1'1nl'Lf,f'[', wwpphp Jfr2wmf1lpfr 
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Jft2n9 nq, ml1lw1pn/1n/_nu! M1 wnnrzy 1'1wn1rzLlpp qpw "-, Jb

P"ulipqwqwf1 1lf;wu1/wrJ-.[!p 'lb''l.f!nLJ, wqmpqnphL rzwpqwLn1J1 

11.}'? u1wmb.wnnq t:wpqwqnp ( ,J-wnhpp!J flwtf.i[wrJ-, t/unwrJ- qwJ 

,}CJ;n/1 1/pw JnuJp!p/rl1w9qwr) u1mn117l,/,/I{' t:wtfw.ph[ /, WJp/11 

qu·:i [1u11zl'l .;·n,,nul1 

(l·nrz 1)wrn1tf: 1,wpn19p/u ( Botryfr; cinerea Per:;. rnppn

" l.!I 111 i'i.i q ['' •/)uu un uf f, LU nw 1{ lt w "{Lu {uw 'In 'I PL, pw !9 if m wL

'!"' 'f n 11 f, Lwli_ mwLJ.p /,_ /ufd.npp ll[ll1nuzLlpp t:wJwp1 if.Lwu

tfw,J- mt.,1n,J uqrzpn1J wnw2wLn,J f, pwg zwqwLwqwqn11L 

pprt, nf'[' mwpwrJ-1/_nuF f, ph[utbu Jwqhplunq, WjL"fbu f,[ 'lb"fp 

Uf''""lw1fpu{'t •~w11wqp rzwp']-w9wrJ- tf.n11n1J pnppnuwun1Lq11 

wf.n1J' ~ L mwpmrJ-tf_nuF t:wpuw'i.i "lwnuzLhpp !1wJ nrzqn11qLhpp 

qpw' umf,,/H.lnt/_ 02wfubbp1 

luw'lnrzp n'lqni.trz'i.ibpf' f1u1pn17 LL t/_wpwqtf_ht 'llnuu 1[wqh

l'P .i[11 w, wnwLJ.Lw"lhu lpp 1_np "- znq tf_h'lbmw9pw1p z112wLpL 

t:w2np']-nLJ f, wLJ.punm /,_ funLwq wzntL{'t Un1Lq{', ['LqLhtnt/_ 

pw17/,L"{wum 1ffo2wqw.fp, pLJ_"{pup'i.i ( zw.f!wpLhpnq U Ulj[ Ljnt

fll pn "- ,:; UI pn LU m ''Im 1zp 1, w ,r p1w rzn 'lP P2P2£'' P/1 !ph pJ bLmw-

1/r'i.i upumf,Jn1[ .[>Ulj.[!W.fnul ~· t:.fnw1/_111r}.[!Lhpl1 /,_ wpmw'lpnuF 

'llP:?l'/tnL, 1wn1qn'i.iwfl{Jn1, 1Fw'i.ipmnl, /rLl_t'{lu Lw/,_ q"{J_niL t:b-

1_11'~' npp qw1l'Ff' 1fnm ~ 'lhqumppLLlppL /,_ flw'lwLfJwL1n1flpL1 

/J..f'l u1wmb.wnnq q'i.iwutf_wr} "lmnirzLlpf! l"l/1,J-n1L LL: U.1u pnp

pnuwun1Lql! ni'i.ip wwppf1p u1hump9p']-'i.Jf,ppL t:wpJwpqh[nt Jbr} 

n(i.iwqntf/.(nt'i.i1 "1wj.[!111pp lw1/wqn1.f'i.i Jfo2n9Lhpp9 f, Lw/u.[!wL 

pf,ppwt:u11[w.f!/1 upuwhJwjpL !pnt'i.iqp,IJp'lLbpnq (F'lLnJfot, phL

fkm, mpwpf,L11w4_nl, mnI'{u/1'i.i /, WJLL) upuql'lf1' 

llrl1f.U11p113f. ~11nnnl: 1.wpn1gp1_Lf,p'i.i hL Penicillium f'Lmw

Lftp/•L "lwmqwf1n'l Jp .[!wL/r uLqhp, wnwtf_htw"lhu Penicillium 

cxpansum Link. unt'i.iqf!t •{wpwq1[wr} mlrzn1J "lmnuzL/,pp 

.j_pw wnw 2wLnuJ f,'i.J ipwtf.n1q. J'p /!Pl tf.nu f'Lqwr}, zr12wLwJ.u, 

uirq_pn 1J' zwqw'i.iwqwqn1.ff1p9 Jp'i.i[f' pw9 qwLwJ_wqn1L pr}bpt 

cf> 1"1·" rt!ft U/ flUI 'ln p f,'i.J m UJ J' wr}-1/ n 11f ( ']-/; "f 11 "f m rzw JU p fun /1.f!f' I 

tf•,-.: ,i Jwup qf,)1mpn'i.in1J, t;w1i"w1'1w J'pzm, qwphtfr I, Lz1lw

.1rl.. t1f117/ifr b.f,1/.f!lfwr}p, npnuf zn1utn1/ ",'111.fmLtJn1J /,), U"fpm1U

fiw1fn,)1 1fp.'Jf'/),f,/t, n1111f1p 11Ltfnp'i.Jf1pp llJJLWfl_IJJ9Jw'i.J lf1fl_Ulftnuf 

"!'"' d 111 ,,r /,11 /,I' 11 L w 'In' .f l1t if. 111 f' w q I' qw IP u ( qw z "'p 9 u ft w tin 17 
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t 11111r11uilu"l JWl!t w11wq, bflh 2hpJwuw/d:.w'i11111/1'b nbd/Hlf! 

i"i1''"'1L1wli1[/i Oll(U1pJw1 1Fw4wp'fw4fi 1fpw1 

l1111rr;u11/np1[1111 qu1tllllJ/1'b Jfip_u11/wJl'niJ bp4'hw11n<Jb ifil!m-

1F1u'l1 r/uru1f1q[' qqw/P"l'Mr '1J1{wqnul /;t 

'f'mnr •lwmul: l.wpn19fi,-'hhp'b hf, Gloeosporium album It 
Colkiuti-ichum frudigcnum Berk. u'h4bpf!, npn'hp 4wpnrt hf.t 

"!""' r,U'l'l' i/_'bwu/11 '11n<J'h/1U4 UtJ'f'"J: l/,'bwut/_wrt J"wubl'nul 

wru117w/1n<J I; lwq uwt:Jwl1wqwmt{_wrt Jn<q, tfonu l!'b4wrt pprt, 

npp9 £.'wJw4M1mpn'b ll'Y.w'11U1qrthpnt[ mwpwrtt{_n,J b1J 'bwp[!ft-

2wqn11'b l1wJ tjwp11wqn<Jb pwpJ.fr411bp1 f/JmrzwJfrul! umw'bnuI 

I; qw11L1 J;wJ'1 U.1u l;fit[_w'b11n</J-Jn'f,l! U1pll(pl1 U[U1'l_Ulll(U1t;/,umw

!P'j, rtwqn<J ltlbp, pw'bfr np u4un,J I; qwpqw'bwl ll(Ult;ll(w'bJw& 

hp4f'"f"I tjtnitrnJ1 

flJwrzwUfw'.'bum'bbpfi npw4ntf wfumwt:w'bhll! Jhr} ;wtfini[ 

~1U[U1Umn1J I; UIJU ":fitj_w'b'lnifJ1w'b 4w'bfuJwf.tf!t 

114 w {' w qpi/_ wrt J w'bp I; w 4 hftuw pwftw 4w'b ifilw 911 ulft hp fr '1/,tf 

r1'bqt:w'bnip UfUIJpwpfr J./,hl'f, b'b, fr'blUfbu wutfb9 t[_hpuniJ, 11/w

':ni'bw4 UfU1nuz'bbp umw'bwlf!, qpw'hp fu'bwJpnt[ t;wt[_wpbll!, 

1/111Juw11pblf! /,_ uwn'bwpwftniJ qwpuw4wtfnplill!' Uw4w!f, pf.t-

111/,'bufri/_ U1JqhqnprtnifJ1w'b /; UfU1'[U1pn«)n<fJ1w'b UfWJJw'bfthpnitT 

wnw2 I; pwztfniJ 'bw/,_ Jbpb'bw1w9t[wrt phppwt:wtfwf!fo9 umws

t/_wrt U(U11t<rz'hhpp U(Ult;Ufw'bJw'b t:wp9f!, npf!, Jrf.tlUfhu t:wu4w

'bwlfi L lP 4wpnrz U1Ufwt;ntf_bt Unpnt[, [!bmpnt[fi t;wt{_wpt[_w,) 

/11wq_nqfi /,_ Ufmnirz'bbpfr npw4l!' 

l.bmwqnmnifJ1ni'b'bhpf! 9ni19 hf, mwtfiu, np UIJU l1wJ w1& 

;wtfini/_ Jbfuw'bfi4w4w'h t['bwui/_wrt/! umw9wrt U(tnntq_'bbpfr hp

l1wpwm/,_ u1wt:Uf111'bJw'b t:wp9p lnirtniJl! t:'bwpwt/_np I; Jfi'blft 

pl'f'f!Wt:wt/_wpf!, 4wJ uwn'bwpw'bn,J mhrzw11ph1ni9 w'bJfi2w

U[hu wnwl_ mwpphp f!pJfiw4wf.t Jfrw9nifJ1nif.tf.thpp Jpt_n9n1[ Jzw

l1htni/_1 Opp'hw4, pbf.tnJfitntf, mnU[up'bnt{_ /,_ !pnif.t'l-w'lnlni/_ pb11Pw-

<w1[wpfr9 w'bJfi2wUfhu wnwp_ upu4t[wrt <lwnhpfr UfUIN<rz'hbpfr Jw-

4t,p/,ufr'b qm'b1fnrz Jfr4pno['qw'bfrrzJHpfi pw'hw4l! 'l'lwlfinph& 

"I w4 UJ un11f I;, n l'l! /,_ ft Uf w um n ul I; bp4 w {' w m /,_ Uf wi.,' u1wft 1lwt1 d w

J wt w 4 4nruwm'bbpfr 4p-AwmJw'bl!1 f;uw '~· U. 'J.n,'14nif_u4n< ':h-

111wrtnmn<fl1ni'i1ftlpfi, /,fJ/, 1fl>/uu1'bfr4w4w'h 5 1['bwut[wrtp ni'bb-
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B"'l U.Ufnpm unf'wp UfmnulHl'l! Jzw4tfh'b 0,03% ph'bnJpc 

1lfwpn1Lwqnrz p_pw1fi'b l;Jn11ufiw1fr Li Jwl'n'-1' 2/'P Jb2 /,_ w1'bnr_

t;bmlt 2 wil/1u Ufwl;Ufwliif_l,f, uwnI1wpwI111iJ", u1UfU1 wnw2fi'b 

'1/,11/l'niJ ifilwynui'l! l1wq_JniJ I; 9,1 % , hp4pnp11n1J' 1000/or 

lJ.p11J"<LJw1[1,m wq11h9nif11ni'b n1.'bp 'bw/,_ tnnll(up'b 11(/'bUfwpwwfi 

0,03-0,05%-111'b119 lnutn<JfJf', npp oqmwqnprJ-Jwf, 11hUfpniJ 

1fimnuFp9 U(tnnirz'bl1pp qnpnwml! 411-Awmt{_niJ I; 3-4 wftqwJt 

f/JmnirzLbpfr LL uh,,_w'bfi fuwrzn'lfr bp4wpwm/,_ ll(Ult;Ufwf.tJwfr 

t;wJwl' !pni'bqp9fr11Hpfr /,_ .j!pJfiw4w'b UIJl Ufl'bUfwpwmHpp oq

mwqnprJJwft t;wp,9niJ 4wft pwqtiwfJ/11[ 1_UfUl/'lf_U1pw'bt[wrt Ufpnp-

1hJ'bhp1 '1-pwL9fi9 4wpb_npwqn11'bl! mtf!wl U[phUfwpwwp wn/!

ufr4ntnqfiw4wft wftt{_mw'bq11ifJ1ni'b'b t uUfwnnrz_fthpfr t;wJwp,. 

opqw'bfrqJp9 -":w'b1fhtni 4wJ 'bpw'bnul 4nimw4tf btni ni'bw4ni

fJ1niL[! /,_ w!lft, pw'bfi np Jp'b;_lt w1dJ tfinpJ.wpqt[wrt t;wJwpJUI 

pn/nl' Jfiw9n•fJ1n1'b'bhp'b ntithf, t;w4w'bhfup;_ wq11b9nifJJ11Lf.t, 

uw4w!f, Jfilt'bni1'b dwJw'hw4 UIJU 4wJ wj'b ;_wtfint[ t[ww'bqw-

1[ n I' bit 'bw Li J w {' 11n L opqw'bfi"q J /i ;; w J w f" 

flJwt:UfwftJwt l!tfJwspniJ z'hlwnnip1wt u 211/r qntn11zfiws

JwL !)/;wb_wftpn1[ mhrt/i I; niH'bniJ Ufulllirz'bhpp /,_ uhrz_w'bfi Juw

rzn 'lP 'IZ np U/ L fun LUU/ 1/i ,,, " fr_n pn Lit Ult U111 4n pn LU w'b h l'P qn iJ UJ

l'l! Lt/_wqwqn•1Lfi I; t;wuftnuF w!f, 11bl1/l'niJ, hpp -Azqppm 4bp

Uf"tf UfU1t;UfwL1[niJ b'b phppw<w1fwf'p dwJ4hm'bhpf!, wpwq t;b

nw yi/_ n uJ' I; (cr1wzm w Jp'l1 f b p1F n i{J Jn 1 ft[!>' /,_ ;; b m w qw 1nul 2hp

d w 11mfi-AwLw1fiL /,_ /11nitwi/_n1fl1w'l1 n/,dfiJ'bhpp /uw/umniJ mh'(_fa 

lP n1'blitnuF1 

lJ.nwr.w9wrt p'luufr_wit ir_n11nL11tn{' 'bnpJwi/_np1[wrt I; UUJ.U 
wnltmpp 1F/1Lpumpn•fJ1wL /,_ '11w/114/ift UftJl'[_Ulpnirtn1fJ1w'b /,_ pwf.t

p_utpwjp'b w'l1mhu111fJ.1wft dfi'i1fi11urp111fJ.rw'b 1984 {J. '-,'n,'bi/_wpp 

17-/1 N 11/22 ~11w1Fw'itni/_ (wq1n1uw4 14)1 
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U.rfiLummlpuf, ~rmntj 1uu1wlimltlw~ "llil'lw"lwlihum&hrmJ Iu&hr),i, mm&li!1 

1, "'·•tm&r !uw'lmtr 47nr r&m4mr. 4nrumr &nruw&hrr (liwuwam.1r, 
llll.'.IJ' mnl.mr]1 ti!1ftpumrnq>JtUf. \, f1mlu4pf1 U\lilD•']pwf1frurh11hf.p 

mfnnl.ump,tlllf, 1lpf.pmnrn•p,1mf, 1984 I'· fin1f.tlwrp li-p 

/],,,//'wLp/• 

<ufit[wfiniJI' 

lufdm r 

IJ.2f1111liwJfoL 

LI II(' 111 f~ /' 

2.FLnmJfL 

unpmlp 

Smf.ii 

fow'l"'l 

N 11/22 liru11l1uf,p. 111p1f <pnnn1 liim!tur)'' 

I fiLwqwL ~"f'mump (1UU1 wJ/wfihpp ---

1 ~ I ~ I ~ l ~ I .. I ~ I ~ I ~ I ~ I ~ I ~ 1~ 

1,? 0,8 0,6 05 0,5 0,4 

1,0 0,4 0,3 0,3 0,25 0,25 0,3 0,3 O,.'i 0,5 

1,0 0,8 0,6 0,6 0,5 0,4 0,4 0,4 0,5 

0,5 0,7 0,7 0,6 0,4 0,4 0,4 

1- UnpJwfihpp qnp.J.nu! f,f, rlwJwfiw4wt[npw"fhu, 2-'bnpJwfihp(' qnp

J,,,J f,f, 11/Jl.lf <tmwp qnmniJJ .;,uJwp, np{t Jht { Jmfinu! fiwb. l.wJ4w4wfi 

l!Ul.-L 

Uwn'iiwpwLw1ftf1 Ufw.t;humni.J Uf.U11£ft Ii. ul,rzw'iift /uwrznrzft 

w.Jb'iiw.Ju1u1 J'iiw9n[''ll' .t:wzqni,J bf1 f!ULN w111 wiluft 1-ft, 11-ft 

L 21 -ft "'w u Ul w oft mi/ JIU LL bpft I CL,, npn LU I tf hp 9'iini.J b'ii w J uft 

1-ft JLw9np1Jft l1f;up Ii. pwdw'iini,J 3-ftt P'iiwft.wL ft.npnLULNf! 

.t;uiz1/nuF b'ii pum WJIJ JLw9np1Jft .pw'iiwft.ft' .t;wJwJ.w1L qnp&nrz 

fmp.Jw'iibpft: tJ..hn'iiwft.wL p'iiwft.w'ii ft.npuwft .pw'iiwft.l! npnzqnt.J 

f, f!UUl w1!/1u'iibpft .t;wzifwpft.tf.w& p'iiwft.w'ii ft.npuwft pwLwft.'iibpft 

qni.Jw11ft1 

11;"/i pLwft.wL ft.npniuLNf! 'lnipu t qpqniJ f!UU1 ijiwumw9ft 

wtf.Jwl'iibp/1, pwj9 nl wqblft, .pw'ii uw.t;JwLqw& Lnp1lw'iibp'ii b'iit 

.. )uz1!mr~J1 or~&.wli: 500 mn'ii'iiw inwpnrzni/J1w'ii Uf.U1f£LUU[LU

.t;f,,JJnni.J '1bft.mL1Fpbpft 1-ft'ii /11'iit3.npft J.JbnwJft'ii unpwbpft J'iiw-

9n/''1l' ft.w'lilnit! tp 470 m, 'lbft.mb,Jpbpft 11-ft'ii' 450 m, 'lbft.
m/,Jpbpft 21-ft'ii' 400 m, .t:ni'iiqwpft 1-ft'ii' 300 m: 

'J.bft.mlnFpbp w1Fuft Jftpftf1 1FLw9np']f1 lt.ft.w'lJft' 

108 

( 470:2 J+450+4oo+(300:2) . • 
·---'---'-----'---.,__,_-------" = 411J6 6 6 Ul = 411 J 7 Ul 

3 

%ft.mb.Jphp wiluft'ii /u'iianpft Ufmnuz'iibpft ft.znft p'iiwft.w'ii ft.n

pnwmf! uw.t:Jw'iiqw& t 0,4%, nipb.J'ii WJ'ii lt.ft.w'l,Jft' 

·111 ,7.0,4 
-----=-...=1 ,647 m 

JOO 

f/}mnirz'iihpft h. uhrzw'iift fuwrzn'lft ft.npnwml! ,Jw'iiptwft.b'iiuw

pw'ii wft.w'ii p ;_ w 9n i.J ft 9 ;_ft fin p.J w q n ,n1[ n ,,J h. 'In Lf' u t qpq ntil 

ijiwumw9ft mqJwl'iibpft .t:ft1Fwf1 qpwt f!nlnl' IJhU[pbpni.J ft.n

pnwm'iibpft qniilwpf! J..U[hmp t w'ii9'iift 10%-fto: 

l/z nft p'ii w ft. w'ii ft.npn w m m luz/r t n i'ii b'iin ,,J 'iiw h. w Jqnt9 

Jft'iiJ..h. uwn'iiwpw'ii ft.w,J uwn'iiwpw'iift9 ilft'iiJ..h. ftpw9t!w'ii qwJ[• 

U[mnirzl! mbrzu11ftnft1blftu1 U.J'IUfftuft mi/_Jwl'iibl' lwJft.wft.wfl UU!. 
uiwJilw'ii'iibpft .t;111Ju:p J..b'ii ilzwft.qw& h. w'ii.t:pwJbzwnt/JJwfl 

,,1;Ufpni.J t1wpb1ft t rzhft.wi/_wpqbl fl.U9JU2 wnh.wpft Jft'iiftuwpnt

/J.1wf1 1964 fJ. oqnumnuft 22-ft NE 431 .t;pwt!w'iift mi/_Jwl'iibpni[ 

( wrz1nwwft. 15 )t 

/J.l[JNOUW4 15 

lu&onr),i I. mw&li),i "lmni111'.hr),i qzn),i pf.wqw& qnrum),i f.nruw&hrp 

wtJ.mnunpJ.i1w3J.if. mrw&u"lnrmml t}inluw11rh1J.iu (fw11tJ.wH 11-U!bU~ 
wnl.tnr),i J),if.J.iumrn•pjw& 1964 F" oqnumnu),i 22-J.i 

M 431 lirw1lwf.J.in), %: 

s LIJ(1l.JJd11t - I
I . IJ.t[·m"" f,!f>r,f rJL ptumnpnt[ 

•/,,./uwP,pl1fu 

2 3 I 4 

1- 9 

;:.:_ :25 0,2 

2t- 50 0,3 

•.. , '- 75 0,4 

(6'-- 1 (/0 0,.5 
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2 3 

101- 125 0,6 

121>'- 150 0,7 

Jfj/_ 175 0,8 0,6 

176- 200 0,9 0,6 

201- 225 1 .o 0,7 

:!?6- 250 1 ,1 0,7 

:!57- 275 1 ,2 0,7 

27C- 300 1 ,3 0,8 

307- 350 1,5 0,8 

351- 400 1,7 0,9 

401- 4.50 1,8 0,9 

451- 500 1,9 1,0 

501- 550 2,0 1,0 

551- 600 ·2J1 1 ,1 

601-· 700 2,3 1,3 

701- 800 2,5 1,5 

801- 900 2,7 1,7 

901-1000 2,9 1,9 

1001-1100 3,1 2,0 

1101-1200 3,3 2,1 

1200-f.9 pwpJ.p 

.mJbL 100 ~J-f 

t;.,,Jwp 0,2 0,1 

111S01''l\ibPf1 u.ru.q. (ltU.rq.U.tl_RPtl,R'l) 
4U.Un1'~U.6rru.~ Sbfu~RlRq.~u.~ 

4 

0,6 

0,6 

0,7 

0,7 

0,7 

0,7 

0,8 

0,8 

0,9 

0,9 

1 ,0 

1 ,0 

1,1 

1,2 

1,3 

1,4 

1 ,5 

1,6 

0,1 

l.wuni'bU19J'w'b npn2U14/t tftniiniil .t:wqw.[!qwJ- npnz "lmni'l

fibp ( 01'/1'iiwf mw'bJ.ft npnz unpmhp) uU1n'iiwpw'iiwJft'b U[U1J

J'U1'j,'j,f,1muf hpl1u1pwmli. "{W;;llfw'itbln' p'b[J1119pnitl' ni_ J'ftwJ'j, 

'itnptfwl uu;w11n'f.wqw'b .<:U11m1'bU191fu1'it wutnpf,,w'itfo i_b'j, ;;Ulu

'iinitl', wnL -:u:un,f:l!1~1111ln1. nif1w'£n1fJ1n1'iip qnp9'iinitl' b'j, unqn

pwl1w1; ,,( ~ ;w!"''.Jf, ''{W.:<r1JJVid.11nuFt Pw,g/r qpw'iift9, zwm 

'JO 

'lb"fpbpnu!, hiLl,Lnq U[W;;wLyw{'qp9, qwpfop f, tfoLnul wnl.t.mpfo 

9wL3 ;;wt1Lt ''lw;;llfWLJ'wL mwq qmLqn'l "lmni'l'iibp, npnLp 

'llmlw J.bnp i_f,f, phph[ fopbL9 pLnpnz 'l"'JLl!, .<:wtl'f!, pn1pJn1L

.f!f!, "lm'lwJup .<:Jni{Jwifon1fJJniL[! Ii. tftwtftqnifJJn'Ll!' Unqnpw

qwL uhLJwqwJfoL 2hptl'wumpf,,wLfo UfWJtl'wLLbpnitl' WJ'f "{mni'l

'iibpf! qwpn'l /,f, npnz J_wtftn1[ pwpbiwi/_ht fopbL9 u"{wnn'lwqwL 

.<:wmqn1fJJniHbpf!, pwJ9 qpw .t:wtl'wp Lwfu q"{w.t:wLp_qfo pw

qwqwL hpqtup dwJ'wLwf 8-12 op, pu~ hp~f'"l''l' UIJ'f 'fb"{

[!NLJ' mb'lft qniLbLwL qpwL9 qznft pwi/_wqwL pwpJ.p qnpnwm 

Li LtHJLftuq npnz pwLwqp 1fwLp(wqbLuwpwLwqwL tfti_w9niJ l.t. 

!ppqftninqpwqw'j, fuwLqwpqwtfo1fJJniLLbp1 UnqnpwqwL U[WJ

JwLLbpn1J' ;;wuni'bw9Jw'b eLflw9pniJ npwqft w'bqniJe l.t. qn

pnwm'bhpf! JbJ· b'b: 

fT/hmp f, Lqwmfo ni'bb'iiwi 'bwli. J'fo WJL .t:w'bqwJw'bpt l/wp

qwi/_npi/_n'l ;;wuni'bw9tl'w'b qwph[p t qfih[ JpwJ'b phpf!w.<:wqw

f!UI Jff; "'"'L J'mw.t UfUl"L'l'iihp[!' UI JUf'j,f!fi UIJ'j, U[ln"L'lfihpf!, 

npnLf! J.hnp /,'j, phph[ mi/_Jwl unpmft'b .<:wmniq J_wtft, pwJ9 "lw.<:

"(WLLL /,'j, "lm'lwJup "l'j,'ln1flJn1'b[!, "{m'lwJwzqp qni'bwi/_npni

J[!t {pfti/_ fuwq U[lnNL'l'bhp[! nJ_ Jft mbfuLninqpwqwfi Jfo!.n9niJ. 

.t:Lwpwi/_np iJ ;;wu9Lbi 'bnptl'wl u"{wnn'lwqwfi .<:wunifiw9Jw'b: 

'-lwpqu11/nptf.n'l ::wun1LnifJJn1'bl! "Ihm(! f, mb'l.ft n1'bb'bw flefl

i/_w.tL/1 pwpJ.p pwLwqfo, w.tfuw{J{Jni qwqfo 9wttp f!w'bwqft, qwil 

ll'Pt/. pw9wl1wJnL{JJw'b, ;;wJbtl'wmwpwp pwpJ.p p_bptfwumftG.w

'lifo Lr f,{J-flbLfo nl'nzwqfo .f!wLwq/1 wnqwJn'fJJw'j, "lwJtl'w'bLbl'n',J' 

fi~f,l "ff'"!lbu'itf,I' Mt l'f:{J111'iin1J' U[U1NL'lf1bf'nLJ' Ulf'Ul'l ;;w
un1Lw9tl'tu'ii ttfU1JtfU1'it'j,/,pn1J'1 U.nwy_fo'ii 'iiqwmbtfo tftntftn/unr

p1n,'j,l' OUfUIJf i/_/,f'Ult}n1J''j, t Ult[btfo U(Ulf''£ 2Ulf'Ulf''j,f;f'fJ Nf1f! 

uquqn1J' f, ubptf'itU1p'itp9 Ii. zwpni'bU1qi/_niJ' qhU[p "fln'lw4b'llil!' 

Sl,'lft f, ni'iib'itnitf Lwlt "lm'lu11fup tftwtftqn1J', nl'l! Jht} 1fU1uwtl'p 

pw,9wu1p1{n11J' f, 21'"',r wh[nttthifo U[pnmnu1bqmfoLfo [!WJl>IUJ

tfw.Sr. np£t 1/f,l'w.ti/_nuJ' ~ ypnttl' ln"Hlfo U[hqmfo'iiw,1fo'b L.1nt[JL .. 

p/tt l.wun1'itwsJ'w'it p'iipw,9pnttl' l!'j,lf;;Ul'f,nip qw1f mpmf'1fn'l 

flfl1/nifl1n1'iip "{wqwunuf f,, Li pw'iifo np qpw ;;bmli.w'bpni/_ pwp'1.

pwlmiJ" f, 7wpwpw{J{J1[w1fot1 9ni9w'iiftzl!, nwmft "lmni'l'b/;pft 

.<:wd;1 pw1z911w'b11uf {, ll/wl1wuniJ' t 'fwpw'lw'bJni{Jhpft ,pw'bw-

4{' L•. 11;111nuif;f,pp qnp9fwuf M.1 ;;wJfo mmfo"ln'fJJnt'itpt 'u.1n1fltu-

1f1nf:Jl11!011l1n:fl,1w'i.i wl1m/1t.f.w91fw'ii ;;bmliw'iipni/_ u1mnL'l'it/;pp rfn

,,,r/,, .. ,)' (,/, ! :_,.: {w;:~•n,1l ; ~''"'"'"fJ.1111fi 41/t1ft:Jf•mf;;:p( wuw-



<:HJGG·~-8 

Ul 

~dfmG tflqpm Jrm1! z/-% l /"u11,m'fm11,filub ,'/'Jfwbmlimp'J ij/1170 

-nm:_,, i1111ufg1u1!m111uJmln tfbmb Mm 11l1Jifl' ''Jmil11,fm p1u1JG7m 

-mrqlm 11 JiflJmtlmpJm:, 1Jmp1Jm11J i/hmb 1utf£in111/.pm 11,'{ /''U'J 

-Gmi/r BIJm pmp f'6 G'f111uumJ'f'7 tfd111J["UumDull/p fmfl'I, 

mqpmLmln ifln'lb 1Jp111D1JmifomtiJ7'J t/'J1Jli/fi1 tfppu:;, 

·mlnm tJbnqlndu 'i urlypmdj'l,m 1!,['1UllmDultfp nfy/ :817,m Jo l 

l9q1!J'1 ilr1uLpJ7'l t/iJ'lltfeJj 1 tJlm'111,m6 Jmpm:, tJmplimJyJmd 

efil1J1ufbJm 1JmpGm11,1unm7 1ilp1uLpJn tfbJ1u11,umn/ 1 Of! j '1,m1! 

-mpmd puplmj tJ1mpmf £.fl / i/Gnj [nuiflnyb 1ulni/1 1JF1uf1u1 

'11lmbmb 11J9liff'l] lyr 1/muh'fl 10/o<Jl'o-1'0 1Jl17,t}p j p1upilD 

-nm:, 111uBn/ 11rpuffJ1u?m11wJmln tf'J71ftf:j tpuTJp l/tlf1uf1ul 'Ji/l 

-mhmb %!: 'L7mmpm:_,, 111!/} tfurnLm '1 tJlm'11JmG •il'1,71tftf] 'J!f 
p1uLpJ7'f, um7:,-n1lnmlt/p1Jm 81ul7J1u:,mlnm il'1m1lmif z/'1,fmpef,11 

: O/oot-!if: 11mif nm1!mln lu Gfmd '°loO!J 11l11,t/p '1,'/ J'1UIJBnm:_,, 

r1uu1Ju1u11fir il1J1ufl!f 1u'Jm11,1uJmln 11,qfmnu?uur "'ifmpeJeJ 1/mJ 

-mdupun tp111111Julu1lfll' LummlnmlJl 11J711,lnumln if/tfmdmm 

'-ftmimJmnmpmj 17,Fm tfbnylnJu •ilp1uLpJ!f'l Lmhrtmb 11Jfmp 

-fluff p111n'Jn 1u 11,'l J''u'JBqJmbmb ilp1u6mpm1Ju"/ 1J ilp1u'Jumnf 

.tfbo '11i/-006-8l } p1uq7111up il17,1uftJ1upJ11l dtlq 1iliitlm'1mp 

-m:_,, 11,mpGmpm11un/ ifmJuluqeJp 11 ilJnitJ1i11m1tJml10 
1
ilftJm'1mr 

-m:;,-1JmrG1u117l 111uqBm1p 'q7 r1u'1mi/1 tJ,7ilu1!tJur'{!'Jg;, ilJ711, 

-uilb umq:; nqfnmltfr'lm 61ul·1'1,Gl JG1utl/ tli1un/ r1,m,!'6m'l1unm;, 

j p1upn/u1'mLqm 11im uu17:;, GtjJu '/tu,<drnlnmqmy 1!iJinlnqlu17, 

-mbJo tJ?mLlnu rm? J1uBul1fr tJdmypudurnqln pm'1 tJfmtfG?mru 

llmqmfmlno-Luf } rwpfnuurn iltJm,t}UJnm 'JmftJ1uq1unm:, 71 il? 

-mJu ifJq'Ilnumln m'JmeJ'l'l fJmpGm1J1unm.<, 71urr1:;,-1u11F'fl 108[ -;--!l 

'li'1ifl' j ftupBmifmm ifuJanjmtJ, puBul1/p tJd'l'JltJG1u11ql il81u11J 

1j qJmf-rimq:_,, 1Jmt/bulu17,njgu1 1Jmpfim1punm:;,-huptlupmiiJmlt 

tfmpGmmu'17pmLrnb 1'1t/1 'I bJm'7mpmj IJ"'I' 
-JupmbJml/ i/1lm11mil t{bmb 1ueJeJm1t}.pm 'I t/qfmpeJtf 71mq mlJ 

-q1J1U j ilmqln JB1un/ 'JmpGm'l1unmj <GtJfmfl'l ilJ•1J1 ijBmtJ 

:.1nunmp l1UffJ1'l 1?1'! 

-11m11/mho tJlij81u6mpu:; tJpbpJ7'J, 81un/ { i/1117/n illJ'/1tJtJ'! fmp 

-f1ul lqp 1/mub'l1 :7mpul1un/ buO'l'lw ft/bmpmtlm pt'llllU g'O 

j p1upn7mmn/m'J Jmpm:_,, 1J'IGnJ huD'/11,'JJ lmlimf rJl OU! 17717,tJ/1 

Jmdmdupun :lp}'i/p t-t? 1B'JmLmJqb7 il17,1ufeJ1ubnulm 1'Jfmp 

-dild tJ1rnqlnJu '1J1ntJln11Fm 11141 j ilm1;ln il.ptfhmpm1/m tJqmpub 

<:: L 

-Ull/ r61/pltu'1 ?mumil'n j 'mJp 'J,mf tJ 1udupmu•1 j l1,huirn1ir1(rmum 

li'iu"(!l him ,J1111;6;nn;5•Jb.!'ui1 '\mJ1!.';'.' l1u/10mm11 i/'u/ 1fl1J:1., uld 

-1uJyJmd mup 'V/fJmu11r1:, 1611/ 1//1!1pJ•n / Ju1'/Jn ,J'il/;'n1J1id:J 

'11111Ju b'J;J 1J711,ltm]•uhunj fpumm:;, 'fl p1ujm•1mmu/m11 Jmp 

-m:;, 11,mpLpJ'ff1, 111,·111tN 71 t/'1,fmpeJ41 1p111iln11,m.11:;,mn 1/-%001 

-!!6 •//t'l,mln:,-mln 'llm tj1rnqlnJu 1if17,mJm,pJm~, 17,mpJu/1mb 

_Jmlt 17,mtflwpm17,un/ tfbo 71m17, i/'Jt/I fmpnqmmnjm•i '.f i1m'l{lJ 

111p1u8m:ltj 1/bdp 1{ll1,1/p mtl/1 t/'1mln/ml1mJ1 Mm •//"Jmf,,:,,mln 'I 

tj-p-FJ l//dinmj p1uif6111£/17,il 111/ll/o g' l I 61/-g;: Il11,m:;,}111nmp 

-tf•(i ijbil.!' fmnm;r i/'Jm~ijmnm qmf£fiu:51uum,7 1/lml117,11dl 1/l1n'lln 

-d!.I 'vdm1!mpm:,-1JmpBm]1u:_,, 71m'J mll,'l'J'u f ilmqln il61ut1J_ 

1mijlnl7r(1 lilt 
p'() / .rnu/1"J,1pn:_,,mln Jmpm,; tflmrt,n,um I 1/Lurln 11U/1Gm17,wnm:_,, 

Ju '7 fm/•'1ilm]Ilm7 u/-s;:--n;r 1//dlnm:; 1nuifGmg'J,J mpJo g' l 
-; Ii 1/-cG U ii rpul{/111 J'J'I .{ 1}d 'i n.,ln u ur In f?m j111i. r5m Jill ""F Ull 

-m:;, tf1mqlnJu 'puplm:_,, 1Jfm ('Jm?mJm'19lj rm'1 qtfFmJ"l) bJm1! 

-mrm:;-f!,mp61uug6 mrt,t/17,111 } ifurqln ilGJUnj 1lmJ1Gm1punm7 

11f17,t/l7 'l1uieJ1uJ9J 

-Jmm t}tJ,m~IjmnmpJ76 1!,mitJ1uJfJmJ IjGn/ 111m1 <JLnylnJu <GtjJ 

-urqp ff't-!l'f1 tJB1JmhmJ9b j ifmqlnl iltpuifiwdfJmd z/Bfl/ 

tj J'1U1Jmtlm ppb 

ilp1111Jmln:;,-mln mijJbl;z eftllf'll'4P7u p1utl9BnJ 11,mpGm'J1unm:;,-huG 

-M111 1l1uFf11ubuJmm dfmB Gqlm17,11,uur 06 1z/l9pm ?u Gef-m OOl 

1lim'1mn 'miJIJUm O!l-06 } p1upJmpmj illm/•m{J 1mp<Jwlno 

Ijlin/ bi'[} 1Jmpm:, 'Im!'IJmln.<rmln 1/il'J9gp m1!md'J9 11mrGm'Iwn 

-m:, 19filubmmbo / Ij19Jm'1 ilrpufff1uurl9pmd:;,1Jm 717'!11' ilJu 

'B1unj lpumm:, t/tJ11 fmpn9mmn/m'I} ifur9ln p1uurng:;,mlnmLmln 

1JifFm1Jmdm'111mn Jmpm:, 1JmpBm'1,1unm:, LupJupmbJmq 

:'1mJu 1Jm1!mLuumlnn JyJmd IjifJu}!' liupGmf 

-m?J'l'J 'lmrifmum IJ'I p1u71u:,mlnm 'l puBultJp <Jdqn1<Jmf 1<Ji:I 

dmdmurmrqpmj 'p1uil'Bmfi1Jil mpJo il9J9 ilmmlmtf,7!'m <ltm:lm 

J11UtJ,'flJ1U IJ!/ t}ltqur i/J'l'1,'Fuff/1un/ul/1utji frnplfJ ilJ9p Ju 't IJlm 

p1unqButlln 1Jm1!m1fbu1u11nf9ur nim i1Ju71ilm1t 1p1udmurm1J 'J!Jf 

Jqb bJm'JmtJlmum fflJmJh Bfmd '1ltllJ1J'uieJrnnjutJiut/1 1fm 71m1J 

p1u1Jqtpu IJ!/ i/Lqs :ilp111Jupmb1JmJq lt}pmJb 'Ji/fmtJmefBuur'!,m 

pm1! tJi/FmtJ,z/uruJmq i/1!lmpm1Iurln ntjlmb / 1Jm71J9 puif1Jm71m7.7 

lj111J1Fmiffmif i/1ijr/;uJu1if 11/dqiJ1m? tJ,f1ulrml7pm11m / 1111117,nm:, Jp 

•1UUbmmJm ijhmb 1ufltfmn/fm B1/J1111,L1umln dJ7 '17,i/rJJ111bml7/1 
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(l/Jt/wd'i.t/1 t'{Ut['nLU11t4ntflJ"th[!' 30-40%-ft!J "l u1LUlfut11; 

4w{'qttttL1tt1tL11t7 ·:w11n1'uwBdw/, f''i.tflw!Jf'"L,J U[U1"L'l.11h11fr 2[!b

zLUnnL{lfn1'uf' f!Uf'LUUnuf ~ {'Ut{'d.f' frbutl'i.iuf1LfnLfJ111ttfp, npfr .;/,

m /,_w'i., pn 1/ J fJ'i.t r• l" [''"fr Ii LU 'l tF l! LU[' w 'f" (' Ot tfw /ttt[ n Ltf f 4n un w ft-
1z' n LLl t wdf1!1ufff111, q111rzl! Ii_ Jw/1u11fnui' flflt[wrtfrl1L': 'fput ·':ut-

1iutp ""FJ,'i.t G rJw,rl' 1 w'i.t'fLUJ' umntqi/_nuf /,_ 4wpqutqnpi/_nuJ f. 
Ull'J. qwqlpfr f!LUl1LUf{f1: 

L2tf..LUJ 'f"l'JntzntfJ1ntlt'i.tf,l'l! fr11u1f[ut'i.tutBbllnLB 3 op LUU!] 

umnLqt[nL,J t U[LnflL'l_'i.tlpfr ·)'wunLbw.'J,Jw';,, utum/d).w/,L' /,_ lflb w/£: 

;;wtfwpi/_fr f!LUt/.LU/1wp, 4utmLUpi/_nLtf t LUjuu1lu 4n;_if_wJ ffuwnc 

<utpi/_wu», w1ufrli.pli' 'lLU'fwl'hBif_nuf I, Uf.U1nLrzlibpfr mLUpw9nLJf!, 

Jftw9if_nuf 1:ni[utBJutli -':wtFut4wP'1l! u 2bpJnLf11nilil! fu9niJ 

<wu9i/_niJ 3-4° -fr: ll.1u '1"1'JnrznLfJ1utli li1qutmw41i t cc!pfr[!ubt» 

Ufmnuzflbp[! mif_1utl <utunLbnLfJ1LUL ifrnLlnLJ u 4utlifubl qhp1:ut

uni&w9niJ[!: ((Uutnl! i)J.Hpi/_wJfrB)) -':bmn 4hliuutpwliut4utli ~pn-

9bu'Lhpf! Uf.U7ni'llibpnLJ 2wpnLbLU4n,J bl, l!LfJwliutl u !)bmutqut 

2-3 opqw l!LfJut9['niJ ( npf! l!/,'1-':ur'bntp utnJwJp 4llfut-':ut~fqfr 

utnUmpfr ButbBnuJ frf1LUBULUb i)utJLUp), 'ff1Ulbl' J.bnp bl, pbpnLJ 

mi/_1wl mhuLUf[fr'i.t /,_ unpmfrli -';LUm4LUlizw4utli P"lnl' B"LButb/rz

Lhp[!t 

l1hpf[ut1nLJu 112i/_LUJ Jbffn'll! Jbp lp4pnLJ 4frputni/_nLJ t 
'ILfrJutt[npLUU[bu -';LUpwi/_LU1frli bp4pLh11frB umutBqutJ ptuliutlifr 

':wun1bLUBJLUb ;;LUJurp: Uur4LU1L ut1L 4wpnrz t oqmut4utp tfr'i,/,l 

tutu fu'i.td.npfr, m111'i.td.ft, ql'ld.f1, U[ntifr7npfr <:wunLbwBJw/, <:w-

1i'utt'' 
4wngLUt./_npqn'l -':wunLUwB,lLU'i.t ml,frtl1nln'ffrw.1fr -Afrzm 4fr

pLUnifwlt 'fhU[.pnLd ")LUif_buwl Jw{riuhp[! -':utuBi/_nLJ lli Itif_wq_w
qn I J,,,,, 

•llSlll>'l.'Lhf'l• b'l. lul.L'ln'l,I• bf'l1U.f'U.SIJ<\. OJIL2.•lll.L'LlTIL'L 

S't,S\J u U,11 IL 'L r,u . .: IL•l\J Sii l• fl-ii n f>'LP, 

ffJ wnLrzlihpfo J,, ulrzurlifo /utJJJzn11fo bp4utputmli_ Uf.LU1:U[utlinull' 

4LUU/t/_wJ t nrtn2 ftLUjuuf,pfr ")filn: 'fpwliBf'B lli' ftut"lfrmwl Llp

'11'" t tf/1 h [t f' uu1nliw11wb LU 1frli U[ m 'l w tLf w": /, u mli hp fr ft w nn t BJ w'i.t 

":LUdw[', 2l'i.tpft /,_ mhfu'i.tn1nq/1uil1w'u uw11pLUtf nrinuF'i.tlf'ft LftftLL 

t./_lttu1~url1qLJLU'i.t {LU1fn11m/ttzw9finl1) rtLU/11ubpf!, uwnliwpLUb/• L 
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ULUPf!LUi/_npnLJlibpfr f!bfJLUB/r4 u -':foJLtu4LUL if_bpLUbnpnqJLU/, 

rtw/uulpf!, ''l"'tzLUtt[W-':bumfr 2LU-':LUqnprtJLUu f!bflwopnLJ ttb4-

mpLUt'i.tf,tt'1frLUJfr, 2.Pfr /,_ LUJL li1nL{Jlpfr rtLU/Ltu[!, pwliif_nplihpfo u 

ownU11nrzlihpfr LU2fr,lllmLUi/_LUpdf!, ltnpJLUi/_npif_nrz (42nfr pLLU4LUL 

Uf.W4lllu) "- ;,LnpJwif_npi/_nq ( Jwlip{ut4bliuwpwuut4utli ifrlutBnLJ} 

4npnwm'i.tbpli f!UUt pf,[tpLU".'LUi/_LUpfr r/LUJLULLU4 qnprtnrz PPLUB

,rwu qlilpfr /,_ 1Ffr 2lltf'f! LUJL rtLUfuuhp: 

2 lllztffr LU n'i.tltn if_ w Jb t; LUb qLU J LUL[! l!, n p J b [' l p4pn LU 

ll[UtnLrzuf;pfr /,_ foJuJrznrzfr hp4LU,,11JU7U Uf.LUt;Uf.UibULUL qnpufr fiipLU

pH1LUULUU -:LUJLUp uw-':,Jwliif_LUJ l/, 'ff'LUU9 1[ut-Awnpfo uhqnuut

!frf, q'iihp, 4LUpl[fr t -':LU2i/_ll ULUpnL[' h4U1JnLU1[! (3Jbnrz.npni/_ 
If, ll.., 1981)' 

IT=(I.{2-C2).H2-(I.{1-C1).H1, 

npmbrz' IC-i/_LU-ALUn~fr qfolili t Jfrliz.u Uf.Utt;Uf.U1LJU1/, ,,.'Lblf!, n., 

I{2-if_w-Autnpfo qfoH t Uf.LU-':Uf.wliniJfr9 t;bmn, n., 

C,-UJLU-':u[lllbJLUb .,_'tb[nL r/U1JU1Lut4 'ff'lllLB frlipliwp-
rlbpf!, n., 

C~-frfipbLUpr/bl'f! frf'LUBJLU/, r/LUJU1LU14, n., 

K--UJLUt;Uf.UtUULUL '"lf'i/_LUJ Jflhppfo [!U1LU14[!, ""' 

f\z-frf'LUB1Fwli Hp4LUJlllBi/_utu JflbNfr putLLU4f!, uJt 

rt/lmp t li4U1mfr nLlibbLU[ LUjb t;wLqLUJU1L[!f!J np Uf.LU".'Uf.LUL

JLUb i[b['F.nuF UJU7f!Ll[Lhf'l! UJbmp t blifJlllp41_bL [!UU1 "f'LU4fo 

inbum~wt/_np1FLU'i.t' pLUpJ.p, LUnLU2frl1, bf'4f'"P'1 u bf'f'"f''f mhuLU4p, 
"f'"bB Ulftr//,p'f.thpf! Ulflt[tphp h/,, 

I/ LU u;/11n w / u /,[''IF" £Lf'u /, l'P LU I' tfjn LL LU if_/; 111nL{Jj111 b qn p<f LU 4 fr Bl! 
npnzqn1J' ( >'hmu1111L pLU'iiwd.li_nif_. 

H,, =D:I-t 

npmhrl' D.-U[ut-':U[LUUnLJflB umLUBi/_wJ h4LUJn1mli t. 

[-~-l1wu1fr11tLUt /,/,l''ll'""r'i.tt, 111!' 

fffmnu[Itlpfo /,_ ulrf'JJbfr {riwrznrzfr lihp4LUJn1_Ju qnprtnr1 frf'LU,g-

1/w'i.t ul,11_nf11111fru q'i.tbp/t Uf.LLt1L}'wlt'i.tf,,tnLJ "f'f'LUL hp4LU11 ~ Uf.LU•'

"i LUZ1t.f u/& U1 /,_n '!." t/J 1'" 'u [', U[ lll 4 w u' 4n pn wutlili/I [! J, uut nUut put

~1/1 zw•:wr;r111JtfLUlt J-w/uuf,p[t, LU1b[!Utb f'LUpd.p t UfLU-':U[LU/,,JLU/, 
mum f, u. w ~ w'i.t zutC:: w tf_h utn '-ff J" ,z, f!t 

lf..,1 u Uf !, u Of! fr fuu 4, /,fl/, )' 11t2tl/t tu n/,/;ltp, n [' U[ w-': ''I LU/, ,r wu 

'1:11/ "'i fuf; "'.n [' l1 J 1111' lJJJ w r'· f'fl/J ': 11;,f w p/t f!bfJLU BP" u! t;/, Ut {'LU-

J !:) 



tf np f, frpw9'id'l 550 nn1pini/_, W11ff1Pl w.Iu/ifs 1100 nn1p1nif., puq 

{wi/_huwl d-w/1111bpfi n1 tfii_w91Fwu wpdbpf! qw'l..Jnul { Jnui 50 
nntpfft, W11ftr1 Jwpn1p 1,4wJnunl! qqw'f..Jfr 500 nntptf' 

lfJ m 'lwUf 111:: bum'f,/,pp 1111t:w qnpd-Jwu uifsll1 buwqwfl zw.\ w4._ b

um tfltnib p q111fr11[wa f. 11pwb9 tlw4._wifr ll'Pif. oqmwqnpd-n.Jp91 

U.1u1Jfbu, 1ww fl. 1/>. f>q'iiwmltft (1982) .t:wztf_wpqfsbpfr, ft'iiww'ii 

L'Wn'iiwpwJ1fi i}w4._wll! Ufwqwu { 01Jll1Wqnpd-qn1J, w1'iipwfs 

umwst/_w<t hqwJnunl' Uf111¥wunu1 f, (wrz1nwwq 16 )1 

U.'l.Jntuwq 16 

~uupuupulihu;n\1 ~•mlmtl1 oqlllwqnr~dwli wum~&w&p wq11h9mp~n1li11 
p..&bnr~ 1qwlhqwGJmG 1nliml:.uwqwli 9m9wlipzlihrp qrw 

1 u111fsbw1'1 -:wJwp lJl•~uw

fiwpwp qwu1ft"'wl 1'f.1•'1(!

pntJ1'hpp, 1rn1p. 

1 mn'ft1'wJ{t ;;iu1fwp nr'l.'lw

'i/r Jwfu11hpp1 nmp. 

I mn1'!.wJft UfUl;;"fwf,n1J{t9 

11mw9qwJ hfiw1fftuJJf1 1 nntp. 

Swphqwf, m!.mbuwqw'b mp

q.JntJJIJ> '"':w'l.~ n.tup. 

liwUfftutw[ 'bhp11pnrJHp{t 

qhpwqw!.f!.Jw'b JwJ • 

Jihml', u11up/r 

l/wUJftmwl 'bhp'll'"'J'bhpft 

"'PfJJntliwq h>nn•fl1m'b 

11np~u1'ifr9p 

206,1 

44,1 

15.9,6 

11'2;7 

1,3 

0' 77 

t!UJqwlft9 1qwqwu pwp~hl'" 
'ltua1niJ, % 

JO 30 

229,0 257,6 294.:! 

47,6 52,0 57'.6 

1 so,1 151,i 140.1 

152,0 131,4 110.'i 

1,5 1,7 2.0 

0,68 0,5~ 0,50 

«'1-pll(('n'iiftublulfinb ft'iiumfrmn1mfi ¥nqJft9 .\wzt/_wpqt/_w.1 f. 
qwpqw4._npif.n'f.. qW'{_WJpb JflbnfNpU1nt{_ UfU1'{_W11fLJJ.\hull1/i 2_Wt:W

qnpt1Jwb mtmbuwqw'ft zw<';wt/_buint[ilJNLflJ!l 487 tnnfi'ftw U1Lli('N

'lntPJL11Jp ( m/ttyU1jpf1 'bwfriwqfitl 813-129) qwfl'lwi/_npif.nq qw

"f_wJ/tft Jp'bn1npmnq uwnbwpw'iift qwnnigntJ(I unqnpwftw'iift9 
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17-18%-nt[ fJwf1q f,t Shuwqwpwp qw11fpmw1 bbf''l-l'niJftbpfi 

wpd-bp[! 1 mnbbwJfr <wJwp qwqJn,J bb 385 nntp. ( unqnpw

ftwbp9 57 nntpint/_ wqf'tP)t UwftwJ'ii ftwpqwqnpqnrz qW'{_WJp'ii 

J fiywq Lil Jf'N I J Uf W.\ IJ/lllfs bfp U tnb U1 buwftwb zwi;wt/_ bm NLfJ JflLfi[! 

pwpdpwbn1J f, '1Lfi1wt/_npw1q!.u fi .\wzfit{_ qnpnwmfsbp{i q11-.>wm

Jwbt 210 op /rJbdnpf! U/w;;U/111bb1fiu ut111119qwt1 'l..n1111 bqwJni

U1[1 1 mnb'iiw.1/i .\wztf_n1[ qwqJniJ { 3.21,11 rtnLpffit Swpbqw'ii 

m'iimbuwqw'ii 2w.t:w4._bm11tfJ1nib[! qw'l..Jn,J f, 109,09 nntp[pt 

IT/ mn ''l'ii b f'P [, fi1111 rzn 'll' n f'" z pwb u1qn L{J JN Lb w-A b9qn LJ f. 
plJ1uqz.n1fl1w'ii wfsu11fl1pd /{n'lu1Jw11lipn1J u ftnthqmfit/. Wjqp'iib

pnd', ubq1wl1wb "l"'','wby_'i1bpfi W11fw;n,[Jw'ii 'iiU{wmwftni[: 

bp¥wrwmb Ufll!">~IJ{w'iidm'ii <wJ'w11 IJ{l'm.p { e'iimpb[ w1Fbfiw-

111w{nibwq unpmhp/1 11fUW1f[bhp[1 b {11w'ln'lf'I flp"lbu U/w/{bum 

oq:n tu qn fH}n uf f1J1 11 qni'[b £pf' ( J' tu nw'bi1 bp) qw ,)' Lil jf zpllN L • 

fl1r.1'it'itbp, npn'h911uf 111zhwbw1ft'h wJfiu'hlpfi!J 11fW-':11fw'iiif.niJ f, 

-":&wpwt{_npph 1w:/1 qwJNLb ,qwqp 'll'111qwb y_hpJwump~w'ii h 
pwf'J.p .::wpwpl1pwqw'ii P,nfsw1[nt{JJnt'ii1 flJnwb wJ{iufsb[1p'ii y_hp

Jwe1mfti!.wfs'u LllJ'l- 'iiqnt'['iibpntJ i_u1hmp { fip_'uft 0 -f.91 <J.hmfiw. 

t/ir.p bqnuthbpfi /unpnt{JJnifsp ll(bwp { [p'ii{i 2-2,7 ii: 

funp':n'/''1 l mpt/_ntJ ftwmwpht 'ii¥nuz'iibpfr y_bpJw1f'/,¥nww-

9n1J ¥hpwJqfimfi, mnp!f>nuwpp qwJ ufi'hflhmpq Jhl1nwfiz.'iihpp 

oqmwq11pt11fw1fp1 1.pqpnJbqnww9ntJ(' ftwuiwpqnuf f, pfimntJnq 

qwJ t:wuintq 'iihpqbpnq (UITllT/), npnb9nif. bqnirzfi bbppltp Jw

l1L11bul' qwi}qt/_niJ f, 3-4 2hpmnq1 

tqnuze 11/hmp f. ni&bfsw .\wuwpwft o'l-wiftnfrifiL <wpJwpw'iip, 

w11.1frbpb' "'I-I! 'iibptlt1n'l u w11111111J'ln'l funrzn1[wft1 f!'j,'1 npniJ, 

bhpt1~nrz f11n'1nif.111qfi Jn1wp(I U/bmp f, tfi'hft &qn1r,•f1 .\wmwqfi 

Jwl1wpqw¥fr'i1, fiuft wpuiwJrznq fun1znqwftfi'be' wnmumw'l.fi 

1ftr;n: •/,bpfpbfiu pw111lpnifl1n1'iie U/b111p f, tfibfi 1,5-2 lr, np-

11/f,,JtfP w1qw<n1[tl{i oq{i 1w'1_ wpmw.\nupt !l11nw'it wJfou'iibpfr'iJ 

wp:nw1f'ln'l /11nrzn1[wqe lnuwJnzl l"lw111if_f11n1 <wJwp 'iini1&

''ll" yb['JwJbqnwwgt/_ntJ (t 0'fu1tfinp1w'iJwf{'Jwb p'iiwbfiup~nt

flJr-L'i.Jf' q1I1pquJ1[n1d•tll1 1:w1Ywp f1hptt~n'f_ f, wpin1•1 it;nrz oqw

m U1 fib/;{'" 1fr Ui c; 111 (11l UJ ('/,gt/_ n l J f,'j, t/i UJ qp l_b f;p: 
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Eil [ 

-9pm lgmnmdmm1"m1ijmTJ, il'TJ,mJli Jmpmj rJ,mJ11lmln,;mln ;· dm7ln 

mfum 1mt{.'., ijdgTJ,TJ,1uFfi1u'7m'Jmif f'/!' ?u ij1,,71mu/ 11 •/U'ffJ,i11uwfr1 

J'l'l'J'U {"iuh l1m11m11me fJ,tnprJ,mh1,• rn!n ;Jifim1!m du t/'V"if 

: J 'I!' ijJ 'I 'J'J "'J Ir: um f m j1Ur n md 

-w m In fJ 'f J '! TJ,fl TJ,mU m tl rJ,'/ Fm 'l '/I i/t/ f tjl u hr 'l'/ f'1i.l 7' 'l n; In.~ 111 .In i7d '{fl 

-UJUmln '/fl'/ 'm'7i i7hTJ,mmp lii'fl :dpm711llm 11m'7m1/p1/d lm,-,,ml 

-mum ; u:iJm'7 mtlp ifd'l'lz,,,,,,,/n prnifln•1h '1mum'7m7 :1]b1/,J.r 

J11updlimL•1m 1J J11u.Jrnfu'fmho '(/iu/drnj ijlm7,,,1p sJl [ dp1ul{ 

-ilf h !il-Ol) p11Bu:Sijp 1ulgJFm 1/Zu1famdl'ff p1ufa11m,'.mmn/m 

•iJLuLmu/ j p1upJirml1gm 'Ji/BJ'/.~ '1,ijomum mlom 'Lf'ITJ,U1umln 

'I L uL mri/ rrJl' 'l m In ;,min f if m 7 In h 'Imm!' m ,'r Jn uu1U 11 rJ, '/IJQ 

,JJJ7fa ijJ7dp•1furr, ,111uZm 

bu 11ITJ,i/!' mtlp 1/dqltmp 'l'l J"UTJ,l1Utf JJqTJ,bF1u'7bu fm/trJ,mln 

-mlmb /•un M'fl 16iJJg1117tlyTJ,m 'J'Jlildefi JJgTJ,bFrn'7bu fbnqln 

-Ju 'puJ'1'7fmf fmmnmilmmln Bifel'JmLmeJ 11,iJFmTJ,qli/eJiifluln TJ,7 

111u'7fmf 17JgdJml GiJ11J'/P ijdqrr,iJMm ijuuumn/ i/TJ,mbgn (mij1 

-mmq 'mi/rtTJ,mJq;) p1uJnt1'7tlg iltlml if 11 TJ,mFTJ,mJ'jmnmmtl'[J 

:bu tfam? TJ,i/JupmJmTJ,j j /'1UpJmm 

-m'7 ildmpm:,rmdJgd B,-,,uJu •JLuLmn/ 1u TJ,J'i'Jb1uwln ijt!gmdun 

nmjmbu r1upJl.J 17,g TJ,mJ1TJ,mln:,rmln 17mmJm'7tlq 1r1upGmJu? 

liijJuTJ, 17 pue]Frnf1U7 Gu,-,,m-%z iflmilun '1iJm111um'7 r1upTJ,m: .. 

-mmtifm 'I r1upBmJu? 'putlo p1up6mpl '{ rupJdmJ' Jtlu 'TJ,mJ 

-mm 17m1J f r1upmnmJmmlnmti/mTJ, puryy TJ,mn/nmwmlnmrm( 

:p11tn/utfamilo 17 111uGmd tllfl'/,'r GijJu •Jo 

c-z J'l u ,'.rn In n g lnM m 17 'l 'I f11 u'7 m if ii TJ,i/ln n71 Jm uli iJL1 u'7'1. 

1111u'7m.'li/P '7mr/i ifdn'7mpubu,,/ 11urr,m,'.mmtlm 17 Uuffil'ITJ, TJ,1 

rrntlmmm'7 Jr1u11m;;mmn/'[1 :i/Zu<fmd_:;H h O'l 7"'7ilm;-ijlmpmf 

dl l iju1U'7'J J rJ,h1Jim 1uZu<fmJpf(' 1h1r fmh;mtlmmmTJ,g!1m 

fltnJ'TJ,rnjmmri/m TJ,Fm'7m(J 1e/hup7td fiurr,m-% (;-;:' [ 1/Fmftun '7i/m 

-mum'1 rm'7 •Gu,-,,m-%01 iJJ'7milulif rm'7 Bu,-,,m-Ofu l ij,-,,tflmr 

-tluc/,· j J1'Upfdubmmbo JmJ1mj 11mi'11m:rmmu/m J1ufl,m:;-li,-,,(J , 

1JJgmmln 1nu71B•1'711flo:/lnn putfi1uf1ul :/tl,imil.7 '7 

JtlqTJ,dTJ,mmmn/lm TJ,mrbuJu,-,,md7p ';zm'7mJmtlm1J:/Z ';'/ !'1uptlmm 

-m'7 17m7:r1uTJ,f'[J 1pue]F1up1ul :/mmrf;nu</,'-p1u:/dmmfl, 'l'I p1L1'7mZJ1 

'I TJ,'/ r1uJilm.r pu'7m'Jmhuu/ mlu!7 <fTJ,mJli mh1m 'Ii'J·'i'i"mnuddud 

'J'/ 111u11J7 TJ,:/ngtlq'7mr 1/Jn'7milmil rm'1 ifdqmmln uh <J,} 

111 

-!/Jr/ iJ '7 m 'I!' u u'7 Ju lud 'Im TJ, p1 up TJ,m ,'7 'J'I n J11d.J 
1 
6 i/ J'l 'JTJ, u if m eJ 

~ p•updifmp Ju1u'7'1. 1JJ7rJil'TJ,mmnmJZm TJ,m'7mmn111Jmrnlnm11/ 

-mTJ, Julud TJ,'I prnpJmmm'7 3mum do !:£-OI 'f 'lTJ,1uF£11uJifmp 

iju1u'7'J JJu11Jrn'7 GifJgTJ,TJ,mJifmlnmu/mTJ, 1ulnrnlnjmln buurntij 

J1m'7 bJifJ' pumg'7pmp 17mrnJrnl1Jg .r1uJ71JTJ,mpFmln ,-,,ijFrn'JS 

ITJ,7Fm 
.,, f'Jmlll 'JJ1TJ,bF1u7uu ifuuum11/ i/TJ,muqn lg•i/rn'1 mJp s,,,rnJl.J 

t/TJ,tjl JupmJmTJ,j tjbn9lnJu 'pudJml tl'Jrnif if!' lgTJ,BrnJprn { 

Jupm'7dmj JJmlrnummgJI 1Jmlmu111mgp 17mTJ, n11lniTJ,i/ 'dgTJ,'7mJ 

-mu mF'7rnmtifmm 'J'ITJ,t/l fmpGgJrnpdmj ~ ifmgln p1ub1u'7'l 

1pn !iz-oz i/TJ,i/l JfifbmpmJm rJ,mpmrnj iftln 

-'7 mp uu u1ij J rn m mlio ijbn g lnJ u '/ TJ,tn'7 rn ]1m d J rn J' rn j TJ,tn !'of u i/1 

-muo 1mJ1JUTJ, iju1u'1'J uuGgTJ,1u TJ,1uF£11uJm7Jg Jl C 17 TJ,1uF£11u11 

-Fml Jl G 'TJ,1uFeJ1udutij p !i'6 1GifmFmif 'BifLgeJi/e} lgmnmdwmln 

ilTJ,mJli J1m'7 Jn'7mpubutij TJ,i/FmmTJ,!/!''IGudnm ijmnmdmmln 

19fdubmmbo j ijlgdm'7 JmJ1mj ijJgTJ,'7mmmlnTJ, fm7'l'J i71lg~1 

•~miu1,mp mF~mu<f</mut-t, 'Jrn~mJmb-9 ''1,m~mrfa-!l '~m/1uLunJ Lul1p 

-mu.Jm-f '~mpuLun/ LunJn-e 'bm"jrn-;: 'urJqZ 71n•uhrmrJ16-1 

"'Jmpqn!n r{lr 
-1u~'J 'JIDJ'1Jmln9mln •flmlrmnJ 'l q.1q1Jlnumln Jllll"'l'J'JIDJlfmln 1Jqfm'JS "66 ·~'I. 
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1n 
'""''1'"'717 'lhud;u'lt'fl'J,'/ 

fJ'"!''lmln~min 1111h,,/u 71rn11, 7Fm ''lm!'Grr1Fufm,)ml11 lmfl;1JmJ1/_r: 

nqlndu 11,Fmi/.11 ?u 7 mi111~'!'1m 11,'!'ufeJ,,1lqrm11m 11,mpfduh1·11n 

-f10 t/'Jm11,m1q 'lmJ16'/11rnn ilt!un/ 6t/m•1'Jmnr1w nfy7 ''lmt/81!'1'·" 

-,i:/n'Ju'J 't?Jrm:,,· •Jil1111'1 'Jm'7m1J.11t/if 'F"'1mrJ,dl1711 1nuv-aln~ 111/" 

1 pui/1mi 11,F1ubmlq]1mum il.t,111u;. l1ufiq'I,'" p1ubm{J 1Jm?t"'l"'/, 

-'l'l'1 71 'lm?mmud du '~ '1rn'lm.r111p 'l,tnJ1G711mn ilJun/ 'lFmt/F 

fi1cl 'I 'l'1m'lm1q ti ul ud 1 'l Lflf m:,, .r pi' 111 71? 'li/ J' 'l,nt .I' 'I, m h1 .' m /Ji 
11J7rngy11,il 'l,1'1FeJ1u!l 

-u]rmJm'l.'; -..1lql1ml.11mJ•17' tJfm 71?11,t/JI 'p1up6mbb } 3'lm,'. mlll 

fJm.f'tJ111hr:,mln Ju]1m'1m'Jm.f'mp ijnm,<1 t/J' 1/ifilqd dJq · '1my.ij]1 

-mJij t/ntjln1!Fm 1 .11111pfL7U1n 'l.l'qdJg 67.1' 11,mFf11uJ/JmmJm l/n,J 

1ill1ml7 f''U'Jm'1L11ml11 / '1,t/]1£l 811,md'fi :pmp '1"t/'l,f1U'l 'I 1lu tJ'lm'1 

tJ.17 / J'1uN•lmj '.171uJq'lfJmJ1Fmh1 'ltJFm'l,mJm'l11mn •111u?uJ ·11t( 

-1ufeJ1uLu71wmn'l'1'1 'li/Fmil'm7'm:;.mifdqdm7j 6'lmJb mlnm '11,t/J7'l 

-L1Umlnmwm:_,, 71 'li/J1'lL1umln muf.11 l .171ud7dmdqr 7'l</ ''li/nm,n 

tjJ,1'1,11umln tjJ11wJun nm:,mlru 11 nm:_,,mlt/p t/VL'lb lqrim / tjl
1
1d 

-m'7 ilfJf1UfJ, 1ntJl7:_,,mln do st-ot (<Jibm? lm.11tju•lnu) !''uJlm]• 

-m6ijp 'li/Fmbmb 1upJurmbJm'1 •Jo oe-;;i ,rrnJneJ'lmh1Ff 

'Ji/Fm'l11i/eJ1t/1uln 'do o<:-Sll .111uJ'l'l'lmJm'l,11rnn 'lm?mJuru.-1 

.111ur'lmlrr:,mln 'J'I lm.11du'l ilJq'lifi/'lmpJm 'li/frnb'l,'ln 11 'li/i'mJ1m:i 

1/1lq'l,L1uL11ln ifU1Jun t/'l,rn71Jq tJ11milt/f ,'7m'J1Jo :mdp '1,ITTJ''l"'ln 
-:;.min 'l,mFfi1u?m'J1unfJq'7 tjil711)numln 1 .111urnn/mr t7nm.r tjlmb7t 

ijJu/1uF11, bi'(/ 16tjm7'1m11qw 'l,m.r'1m'l1uJmln ijilqeJ1uf'l f'/m'7m 

'l!/Ju11,mdmn'l'l'1 .11111'1 'l4Fmb'J'ln 'J7 .111uNJbmil'qpJm 7'iJt17 mr 

-Jmrmj if'l,mJb '1 1JhU'l1Jt/J' '.c11ud'6meJ11,il 'lmJl'Jmln:_,,mlrr 0(1Jmpf 

ilp1uGm7,P 11,m1JmtJmdmn'Jq'1m/d'1,mJ' 611,mdb '/rrt/'Jm'1 l111t/'l 

-F1U'l u)Q 1.111u?ms-# pJmfi l'l'l,mln:_,,mln '7m'lmrmp Jm?J,, F 
JupmJm11,:_,, ilnmp f'l.I' 4Jq'lL1umlnmu1m:_,, 71m'l nqln7r1,1 •ilJulmn 

'ilfLgv •il'lmJi/f nglnm'lf'lmurn '1lgtJ?m11qL11mumln mm2 

.n •t.ut• 'fl ~ "r 
.U'flJ liQ-ll'flfi ~J UllJ. ~.fitlU'\'fl IJi('fllJJ tlJQ'\'L•I U SID 

,Jifrr,1u.111hud t/t171JUIUUlln i/'J 

-Bmii/1? ilwu:_,, fm'1mfJm 6tJmJ11, ijbnqlntlu '1r1b
1
1tlm6'lrnd lfm 7J 

Jmbmb 'd.11m1m'1 '7ij1;umilrn'1 71m'l lg'lmln:,mln liqU1m.f'lllj mqy 

tjL uL mrtJ 71 tjb J .I' .111 u11U'1 'l 'lh u'l7J i/ l' .I'' u 7'Jm tj? ltJ1 u :,.J Ufl/ 

m: r 
: il [11 uG m qZJ ul ub tjJ6 t/]16 'I "bm ]"I, {h" '1 lniJ u 'ltj</J 

-uL11tlml1 .rm? lnu1rtln tj111!1mnj '/,'/ ,111ur1,fih111,<. 'uw1;;, B1u)7rr/m'r 

'm Jp t/ £1u11 m L ut!1 l1t1 tJL u 1 m "/ {J m J; ••/ u 1/1 m lJ 'I ur 711 u !111, 11 'i ;,,.,, ."\ t/ !' 'l m 

fiijd'mprn:,r"ifJ,l'J '1,j''l'JJq :n1Jrm r:-s'(; / .1''"]1ri,ml11:, ,,.,/,., '•ulu1 

-rn111nfl fi'!,m111u <i1?u.Jl11n11/ p1uif/1,11/J ni''[j ;Jl_11rJ]1 Jr111.·~r: .. lJ~ J'l.f' 

1ilu 'ri,m.11m 1/I ]1uJJ 'l7 1nutlli111u•1m /nuln11f;ri, :17il•1,'' S-J'lm1ll1 

;rn s;6-u<: 11 77ifJg'l 6fbFrn'71Ju Jln gF;-&F: )'uli1JUt
1
/ t7"rrtJ' -J.11 

tfhmp wq,'7 611,mJb lfm 'rul'lmmJ'lm ilJq'lM1ul;liu 'IU ;,, / J'"'7' 
-J m U1 m Jr t1if m ]•m .'/m if Jq d dti q 'il d '!' u db '1n "ij711,111-l ? m :1,m q >J 71 m '1 

/ .111u]mmiltJ'1 Unt.f'trt:;r 1ul'l:;mln •11ulJmrtj .111u~ru'111, '!'Jimr,,s 

1d.11mF£11uJuj1tn11•1:,, )1'1 r;-c; fiij,J 

-mJi/ 
1
mJ]1 1JqLiuymmJql mfrnFm1( 'l'I .111utt/ml1 i/11,rnilli min,..,, 

'J'IU'l,6'1,m ij7 6tj-Lq s;-t il11,1uFeJ1u7tuJmm t/'7millnuin 71/q !6'1.1' 
tjJqL?Jm pm? mJr •JJ,1'1,?mJmlt 111uJbmbtJU1 7'uffJmZ '11.r' 

1
]1ul 

-u/ 11,q 111ulnm'1 rml il11,mJb 71m7,'71u11,F11 :tj]1Gmn11,qf111,1:.: t!11,JJ 

'1t/Fmltjefm'1 67.11 1/d1'1..?mJlnum 11 .111u67Jmnm7'rn:;. 1•1'/'l'Fny.tjm 

-nm.11dqo m'lq'l,1u ijbqm fLnqlnJu '.111ul1m~t/7' 6md 'l'I .1nu'l,1uJ 

Jo &-<: if'lmJb mlnm 'L1u'1'l .111uJqd 1/ lqJ' ijJ'l'J'1mJ/nuU1 'J'I 

p1udbmLqu1 um7:_,, n11nmJ1.1111,m fhul7dmpm: iJJ,/'l,!JJumln 'lf}q 
:111ud'l'l,'l,m.l'jmn 11'Jud'1t/.I' 09-0f' t/11,11 / dm7ln il11,1uFeJ1umnm:; 

t/e/'lm1meJ 'ltJFm'lqltJeJ/tjlu{}I :l't.I' 1/1l'l'J'1mtllnum ri,t/lm'l,'tli/eJ 

-/tjluln J111udurme}geJmi/1 / 6tjJnv 'li1ubmpml 11,m.1111,mln:,mln 

G'lmJli mlnm 'r1u'lmmn 'lq7 Jniffm]1nm11,]1 'lmi1m'1t/'lmn/q!' 

i1Jq'l,1nuuiln 11 J11upJmmm1f l U-1ubb ildmpm:_,,milJqJ 11tfq 

''l'uF Ji1ufmJmm 

Jiii g-s; J p1u]1fJLueJ 71"6tjp tJJ•1L'11l•(J :mJp tJ6'lmG mFU1fmjr 

fU{Jmpmmj )II\ ;;X;; frrtpJu]1mL7m 11,tJl1mu1m:; 'l'l .11•u7'Ju}<m'r 

-mnJmb ilil7u?dm {Jmp67 ]1uJq'lbwmln '1ni/ 'Jy'lmm J'rn'1 ilLuu 

-mrt/ fmp1L/ml1 mJ]1 t/J'/Jm1mLmU1qJ' 'JJnilJqeJp fm"f?mlpm•J 

-qr 'l!'/ J'1Urilml mdr 1/cln?mJmlt t/Jn11ul11! JmdmJurun 

1i/!'1u6mlm11m t/U1mJm LFm / 

r1un/'lm'1 ilJu 'l'I!' tjilgeJLeJ ?1ui/1m1fa fm7•f.fJ7'1, pulnuF 'Ji/Fmil· 

-tJm:, 'l!/ r1u"fJurmeJqeJmi/1 'pw?m:;, 'lmFeJ1ult11,mr•f:, 'Jml1mi/L 

-uluijLt/1; d'{Jm]1JFm 'l'l'l1u d'luJu 't!J7'lJuy'lti/ iju1dun 'lr'f! d'I!' 

1Jq1'1Jm 7'-IJmZ 'l,qilubuhb '1 putfl1tf dJ1u11, 7/m j•ml; pueJl1eJ 

tjwunjmn/{J 17efmeJmi/1 / t/l7Jm'1 6q11lt11il'1u• .11m'1 i1Ju7ud 1U'/'I, 

-lnumln ''1m'li/Jo 16g .11 'lmF eJwJltmu111 m / r•u ]1Jm 'lmd 'Zf1ub b tfl 



fun1r uwn/;9Jwf1 Ulf''fJntfiwpb['wqwL qfrpwnJwL uqfrq_p 

qw['/;Lfr I, 1:wJw1il•[ 1904 ff., /,f'P wu'bpfo4w9fr U .• 'bnitrnnfip 

uwrrb911',9 /,fUJq /, ,Jnf'fr zwpwf'fr 1:bw' 1:Lmwqw 1_hpwJzwq

Ju1L 1:wJw1r: 'LJf,r14w1nufu wLrFfrp_wqwL oqmw'l-nf'qJwfi 1:w

Jwp, frL;_u1bu f,w/, qfruw~,u11•f'frqwm'uhf'fr J./,nr[, uwrrbgi/_nttl f, 

u'u'u'fwJflbf'[!'ubf'fr pU1q_Jwqw'u mbuwqwLfr' U[mnu1_, pwLp_w('b

'lb'u, U[Tn'[W1:Jn1/J, u1m'lw1:,1nt{Jfr qnfi9bfim11ww, Jfru, fln;_Lw-

1;"{Jb11f!'ubp, J.qfib'lh'u, qw/il'ub'lf;f,, mwf'phf' qb['wq{'wrnbuwq'ub[', 

"flUlfUfUl'lw/1 ft WJ['ut lunf'l! uwrrh91_w,} 111m'lwmhuwq'uhf'fr w!1-

m w 'ff'n if/ Jn i'u I! { //; w urn w'u fr d n 'ln ilf''l-UJ q w'u ;; w'u {' w ''I hrn n t{J,rn 1 -

Ln,J 1980 fJ• qwq_Jll f, 98,0, lniLqw['pwjntJ' 28,5, !lbfrm

u1ni/_wq/rwjnttl' 16,7, 1:wq. mn'u'uw: f/JrnnuzLbpfr u 1:wrnwUfmnt'[

Lbpfr Jb,J- pwLwqntfJJniL ( Jnrn 290 .<;wq_. rnrrLLw) uwnbgif.nul 

f, fJ.llb-nuf: 
lunpf! uwnb9Jwf, Jfrp_ngni/_ U[tnnu1pwLy_w{'h'lbLfr Ufw.<;UfwL

JwL b'lwfiwqfr wnwif.btnL/JjnLfif! wqL1:w1rn f, n;_ JfrwJL 'ff'urL9 

-':wJw1frL UJ{'Jbpfihpfr, pfrJfrwqwL 4wq_Jfr U[W1:U[wLJwfi, LUJ[ 

Lwu f,LbpqfrwJfr fuLw1n'lnifJ1wL rnbuwLq1niLfr91 

lwJw.!.wJL U. :b. 'uwJburnLfr)nif.fr (1984) pbf'w,} mif.Jwl

Hpft, JfruLnt.!L rnbuwqfr uLL!J-HiilfJb/1/!l! y_bpJw1frL JzwqJwJp 

Ufw-":wJ-nJw9Lbtf1u wi/_htfr ' zwm f,Llpqfrw f, J-wfrrni/_nui, 11wt 

funf'/1 uwnL9JwL JwJwLw41 UJuUfbu, opfrLwq, 1 rnnLLw qw

Lwi_ ntnrrfr tlzwq1FwL .<;wJwp 111w1:wLp_i/_niJ f, .<;bmUJLU[ l!wLw-

4nt/JJwJp f,[bqrnpwf,Lbpqfrw (q~lm/clwtf)' 
~ Lf'Jwjflt Jzw4J'wJp u1w1:wJ-n1w9J'wL dwJwLwf 

- ,Jf,mw'LJLU mwpwjnuJ--72.50 

- WU[Ulqjw tnUJ('LUJnLJ- 9880 

fun f'l! uw nh91F wL dwtl wfiwf 

U tn1[ UJ f' UJ fl'ffl/1 Jn UJ f' UJ jn Ld --- 6 J 60 

- ufrbflhinfrq mlll['Ul.fnLLf-5720: 

h'"l'l' uwn/;g1!'w'ii dwJwf1U1q /,[hqm{'w~Lhf''fPWJP urLmbunL

'"~ {' } ;; wztf fr Ill nfi/,ln1[ Ltt 1/iifo uq i[h9wii UJW U[W ":U[LULn tJ I! J rn b'l~ 

1: r ' f, /,f,n,,J qlfuwi/_tt f'"'Uf /, TJ fr ::; wzfr•L UJ jL /,L lf' qfrw.1fr J n ['{' 

low /11 u1/ n uF f, ,)'/, m w 'U w 4 uuF w Uf w fuw m n up h {' /r Uf w m pw um

J wf, i/_11w: l/ut!1w1f1 ":wf'!J I, wnwy_wLntJ, fr"L;_L f, U[Wm-C.wnl!, 

"!' '""f'l! u11//rli!Jn11i'11, ntf1/,fi1111n1[ WJ'fl!w11 wnw1[btntf/Jn1L p_h['

JwJfrL Jz_wqJwL LqwrnJwJp, Ut jLUffrufr rnwpwJ-niJ :fr qrnbl, 

l'.l2 

frL:u1hu p_l.r1Ll'wJfrL UfW1:1uJ-n1w9nttl[!t f//wmLUufuLUbf! U[LU['q_ f,: 

~?lf'dw!fr'u u1w C:wJn1w9dw'u Jf1yn9nt/_ umw9i/_LUq Jflhpp'ubpf! 

!1w1n1L /,f, npnz (pLUt/_wqw'u L114LUf') dLUJwLwqLU1:LUrnt/_LUJ-n,J 

;_qw['qw1[n11tf_n1r y_l•11iiLU.(/rf1 UfIUJJw'u'ub{'ntJ, fruq uLUnb9t/_wJ

u'flhpp'uhf'l! LUj'fUffru/1 qw1ni'un1fJ1ntU ;_niLbL: Upmw11pntflJnL

Lfr9 1lfrf1;_L uu-1LUnn1rfrL <';wu9Lb11! U[ltnp I, WU[LU J;ntf_ht r1pwL9 

UfW;;UfLUL J'LU f1 9wJ/I p_bf'Jwumfr-C.wLLUJ/rL UfLUJJLUL'ubf'f! 1 LUJufrL

{'f!L , gwop rw9 wuwf1LUL yhf'dwuwfr-C.LUL (Jnrn -18-':- -20° C) 
Uf /, Ut !' t " ;'w '; "I wf,/, f n l il/1111.'L h p f/ W[f w m ft U[ ;u J; Uf LUf1 J w'u pt 9 h

rr1 uf, Ul j [ f1LU/, 'fh111p UIJ/UlllL/'w'Ji f1hu,/i[' ifinfuw11pb[pU 1 pJLULJnt

fl n ,,J, Li71!1U j frL l/UI nL UJ f'w'un LLF: If/,{' ;; w'u pLU U/ hrnn tfl j n i'bn ur UJ p

UI w '11'" ifl1n , 'J, fr .g- 11111w rtn rz u w n /; g {'WJ uf1'u'fwJ fl hpp -'\ w u 9f,J,l n1. 

27flw~1 7/.11./rn l1w['qwt/_npJw'u fi wf'frp { qqnttlt 

funt'l! uwnh9iFw'u rnhfr1ftn[nqfrw1ni/_ UfU1NL'[Lbpfr UfLU-'\UfwL

Jw'ii tnLUpwJ1lwf11! fuLU'uqut{'ntd t dfr J;w'uqwJw'up hut GLUrn 

'fhU[pf.,,nuf LUJfJ zifin/Jtf_niu' t flwpJ U[W1:Ufw'uJLUL -\bin, hpp 

u1mnu[Lhf'l! 4t,Lun1'uwq h'u J!tniu' , LUj'ufrL;_ uwnb9JLU'u '1hU[

pnur 'ff'LUL9 ·::1nu11[u1r}pLlpntd qh'uuLUqw'u Uf/tngbu'ubpf! '1LU'1LU-

11ntJ h'u: '1-f'w -) lm/,LU'upnt/_ hf'php {JwpJ UfLU':Ufw'ui/_wJ- qLU1f 

fun{' I! u w nb9i/_ wJ- "I mn ''lLbf' I! ;_fr 4 LU p ht fr 1: LU J h J LU m bl frpwp 
1:hrn' fr'b;pwL ~l nf' r[hpp_frf1Lbf'fru uLL11LUpwp LUftdbpp u qb'uuw

pw'unpM1 w4mfrq Ljnt{Jhf'fr ''lw{'nt'uwqntfJJntfif! pw['J.p tfr'ufr: 

fif,;_U[l u \'wjmltfo f, , Uf mnu1Lh{'ntJ UfLUpnt'uLUqt[ntJ f, 75-

90 % p_nt{' ' fl.Ju rnluwqbmfr9 flwf'J U[tnnt'[Lbpfr uLUnh9ntd[! qw

f'Llfr f, -':wd'LJw111/,l \wmntf1 bpqpLU;_wifiLUqwL J.L ni'ub9n'[ f_{'LU

Jfr'b Jwf'u'Lfr uwnf,gJwf1 >'hm : bpp LUJ'f Jwf'J'ufr 'uqLUmJLUJp 

4frf'wni[n t J t 9wJ11 pwywuw4w'u j'f•pJn1_flJnt'u , uqqp'uLU4u!b 

;:/1111 l n ui ,,, {,'I fo f, 11 ,J, h'un uF ::_h f' ' f LU um /1-C. w'u fr Lt/_ ut 'ln ' J J frL :_L 

f11r/in u411 u;fl: 41,,,,,, , w1u/111p 'u tl/1L1/, u1mnt'f_'bhp;, , ,J UfU1pniLLU~-
1/n1l LU r1wm 2f'P!l p Jntpb7L/,f'fr wnw2111gn1J/!1 '1-,nLU'upg -'\bmn 

n pn z ,Ju,,/ w'u w q w -': Lit m 1[ w,J n u l u1mn 1 rz f1 hp fr p_ bpJ w um fr-C.LU'up 

~1qw;.-dlf1 •/1ntf111/11nt{Jjn1f1 wf, 7/r Jr n1LM1n11l r bfJb qn{'J- ni'ub

Lw .ifrL p ,; Li! pn '1' 2_[',!, ;; /, u1, Lr. L J'u II/ LJJ j ,)' wf1 L h pn uF uw nb9J wfl 

ft n I' I' "i /; m p ~ tf1L [,I' ;; n !'P'l n'uw 4w11 'lfrJ' J frL ;_u LU ,r pn 'LP_ 2.l'P. 
:; u11,-.,,i!I!' 1/ f,111u!)qf,a 1, pLULfr nf' uLUn9LUpjnipbrzLbf'fr LUnLU£LU9-

123: 



1iwLL1 qnu7w':f,n wLywuH/_nuf t· Lwu 2/'P ,JnllftnilLbrfi !pwqw

Jpb tfrn/uw11'1d111~1 'lwrzmLfi 2l['tlnif1Jnif1{': f>rwftwLnu! U[utnuz

f,/,l'fi u11111f.gdwf1 l1nr/1 UIJ'l 1fu1ul' ni'ufi nrnz fll1niflJniL, nrntf_

::bmu r2hLlf'n,J' UfUlf1niLwftt{_n'l 2rfi uwnbtpiwLf' q_ni'lw~bn. 
rw11.3.rwLnuJ ~ rnw<1n,{Jfi fiunn1f11niL1.1, ·:lilnuwpwf' p2Lnul t 
ft{' /rn u 4 n "I fr !1 5' b I' :F U//1 m fib. w LL': 

LUJiJ'wdw!/, qnJnifJJniL n1Ll9n1z -':fi"lnfJbq_fi, bf'p uwnsfi ~ 
t{_ lpwJ1/_11uf u1mnuzLlrnitl U[Wf1niLwftt{_n'l 2/'P 73 mnftnu['i 

11ftu1/_nui ~ ybrtlwumfib.wLfi ftmrnift wLfttlwL brft!'n/''1 tfrn'lf'• 

r; f' f1 z Ill tin Lbw 41_ n uf t ,J pf1; Ii. uw nb,qLn rz ,J fiY.w 1/_ w Jl'P Ii. uw nl 
9

_ 

t/_niz op,1hftuifi 2f,r1tlwumpil:wLLb11fi -':wt{_wuwrb9 n,,J/' 1 
Uwn/,9d11Jb wpwq.ni{J,1n1Lf1 ftwfi1t{_wr} t uwnhstf_n'l U[mqp 

l 114 r w i.u11/11JJ 4 wL J.u/1.'} I i w t/r hr PS I .f!P 1lfi UJ ft wL ft U/ 'l J'fi9 I pb r

il' w um fii!: wLfi 9, 4/i11UJnt/_n17 11w11pp mbuwftp9 Ii. WJ[bt 

fT/urn1qf1f,[1[1 tlnwwt{_np l1h11Ufnt/_ q'i11lwJ.u -':wtlwpb[nt{_, LrwLs 

fl w nh.'J ,J wf1 w ['IJJ qn 1/J Jn ,J, l' ,, U/ [' blfi t ;; w zt{_ UJ !'ft bl ~bur UJUI l pw
fr w dli.n t{_' 

p (' de d
2
e) 

-:z =-= () M .-a-+ 41.e, tfwil 

n {' Ln h'l \ -;z - q.fi 'fUI J.u UJ nUJ ftftw j p uUJ nb 9J wfl U1 UN 'lnLfJ JN ififi t, 
dwJhrntf_, 

P -uwnb9JwL qw'lm'iip 2.bf'Jni{J,1nL'iifJ t, ~2/1i3, 

'2t=t~p-Jfa-uwn/;9t{_n'l wnwf'ftwJp Ii. uwnb9'iin'l Jfi2wt[w!l'P 

phptlwumfii:w'il'iif,pp mwrpbrn1fJJni'iifJ t, 
de - uwrd. !J'[ "'l w nwp4w JP m pwJ wq.pJfJ t uw nhypwi} 

t{_pb. W fin Ld I J 1 

'J.- uu1nh9t/_nrl wnwpftwJfi Ii. uwnb9'iin'l Jfi2wtf_wJl'P 

Jfi2h phf11l'wmt{_n1pJw'il qn['rttuftfisL l, tl,m/(ti2.R), 

le- uuinf9tf.111J lf'C.wftnitl uit/_Jwl wnwrftw!fi yhpJw

';'w1L"i''l'"'1u1h1flJw'il q.nrJwft{19f1 L tl,m/(1LR): 

Uwnh9,FwL m1w111n,f11w1ip ~ "/'!1Jtlwf1wtf_npt{_wr} uuiwytf.nrz 
1:/Hp.pp n111iJftL': lJ.juu1f•u, w1q1119ni91LwJ ~' np /,{JJ, fl'P uwnly

ilwL wpwqnt/JJn'Ll' ftwi[tlnul ~ 100-200°C t{_wjflftJLLifJ11u/, 
124 

wu1w wJL uwnn1tl t wJnp!p t{_fiii:wftniJt 2wuftwLwlfi t, nl' 

qnrJLw4wLn11l uwnb9JwL WJljU[pup wpwqn1fJJniL wL-':Lwf'fi'il 

t uurwLwu 2bmuwpwf1 LwfuftfiLniJ pL'lniLt{_wJ WJb qpntJfJf', 

nf' Wf1W'f uwnb91iwL '1bUf.pniJ Ufm'lwJuniJ umw9t{_niJ t w

tlnp.'fa uu1nn119 1 ''ff.mp l ufuwl ':wJwrbl' UwftwJL tfrwum[' 

· t1Ln1,J t 1/iw11m 1 np uwnl9JwL wpw'ln'fJJw'il wt{_b[w9JwL[' 

'lniq.w':ln uwnn'JBP p1nipbqLht'f' umw9t{_niJ hL wt{_blfi JwLr 

Ii. Ufwftw11 1u11/ihpnt{_ tf.LUJunui pfYwJfiL umpniftmnirwLr U..1u 

ql•U[pnut uwnf,9t{_UJJ UfmnirzLhpp oqmwq.nrJniJp9 wnUJ2 mw

/!UJ 9 JUJL ( 'l'·!f>1in umw yfiw .!P) rLfJw9pniJ p22w:: Jni{Jfi wrmw

<: n upf' Liu f1t{_wqnuf L [Wt/. /,L UfW ;,'lwLt{_nuJ' '1/'wL9 npwftw

ftwL WJL >'wmftwLfrlLhp{': LUJ4wnwftL t mb'lfi niLbLniJ '1wL

'lUJ'l uwnh9tlu1f1 l'LfJUJ9pniJ, "l'l' wt{_llfi 11:/izm ftLfiLbl' ':wJw

pb[ 9pmw':wp111tl1 {),JU 'lbUfpniJ' uUJn9p pJnipb'l'iilp{' uftunul' 

bL UJnwywLwl "l ':wt{_wuwpwi.wtfr, 'llfuwt{_npwUfbu Jfi2-

p22w1fiL mwpUJJn1fJJniLLlpnui, niLlLniJ bL /unznr i.wtfrhr: 

!'wJp wrwq.nifJJmdp uwnl9t{_wJ Ufmni'lLbpfi9 '1h!f>f1numw9fiw

!f• l'Lflw9.pn1tl pnw':Jni{Jp ftnpnwm{' JhJwLniJ tr 11w/uftfiLn1J 

qpw u1UJmf.wn lp 1:mtlwpt{_11iJ Jf,r} i.wtfrbrfi pJnipb'lLlpfi wnw

)'U19nuJ'p, npnLp 1/_'iiwunul hL PY.Y.P {Jwqw'ii{J{'t UwftwJL wJdJ 

UJU[w9ni9t{_wJ t, np Ufwmi!:wn{' '1P·'faniqfinL u1rn9huL/,pL bLr 

'l·wL'1w'l uwnf,91iwL ['L/Jw9p11uf 1 fiLi.Ufbu t{_bf'[' wut{_b9 1 pJnL-

1.I• rz w [J ,J UJ1r 4 f.L m pn l1L /,pp w nUJl'L w C: bpfl ft w 'l J wt{_ n pn 1 J [' m brzfi 

~ niLhLn1J' Jfifnl'wJfiL mwl'wJni/JJniLLlf'n1J1 U.JLni':bmu, 

zl1nr1:fit{_ p2ywflw1zwL{Jp ftfiuwflwtfrw'ii9h[pniflJwL 1 p22niJ U[W

l'"'LUJft1/_ntz 2/'P wpmw':nup l mbqfi niLh'iiniJ '1bUfp Jfi2pnw

JfiL mwpUJJnifJJniL, npmbq ouJnmfift C.LzniJ[' pwf'JpwLniJ t: 

2bmli.wuthu rt.fit.Hf'[' tlwuwJ'p ypwqpftt{_niJ h'ii Jfi'iii.u WJb Jn

,fb'iim[', bpp /(uwnLniflJni'iipJJ 1:wu9'iiniJ l flwtfrwL9/;l pyfit. Ii. 

uwnf.9Lhl WJ'iit <PnpJ.hpp 9ni.19 b'ii mql[, "!' wpwq uwnb9Jwf, 

':wJwp ou1111fiJwl f,L -70-:- -35°C uw-':Jw'iiniJ f'LftwJ yhr

tlwumfii!:w'ii'iibpf'i o?Ji fiLmh'iiupt{_ fuwnLJwL -':bm Jpwufi'iit 

1975 {J. lf{J,4-/1 uLL'lwJfl/,l'f!LJ,f'p Ii. 'IJ"''lwmLmbuniflJw"ii. 

ftUJqtlwftbpUf"'fJJw'ii (FAO), fi'iii."lhu 'iiwli wnn'lfWUfw-':niflJwL 

\'wtlw2fuwpi:wJpf1 !1wqJwftl!'Uf"'fJJwb (\\iIIO) ftnqJp9 mpt{_b9· 

/unpp uUJnf,91l'u1f1 d111J'1uLwftwftp9 -':fiJ'iiwtf_nrniJt lJ.J'1 -':fiJLw-

l 2.'i 



4_1111 ii w 'iJ ": u1tJ' w Jw /i.i f' w pdf' n /llJJ 4f 11 w n_/, yt/_wJ- u f1 f1tpJJ u'fl {, !'/! 

1llnWftL11ln1 ·:wiFw11 ;;wpf{wt[Np ( uwn_ywpJnLphrz'itlpf gnjwg-

1Fwb ifin1w (-1-;-. -5oC) w'it9f1b1 .t:'itwpwt/_npp'it ~w1f wpwq: 

?il,114w!n1t1u w11wg u111nh,17nu.f t -;w,fwpt/_nuf, hflb uwnhg

Jwi, dfop}f1 17JwJf1'it wpwgn1/J11"'itl! 4wqJnuF t 5-20 m~/dwJ, 
.1w1f w1[np' 1--5 lltl/rlw,J' Ii. 'lw'it'lw'l' 0,1 --1 uiljrlwJ: 

Uw4wj'it 1J{U1nulf1lp/1 wpwg uwnb,g1fw'it Jwu/1'it 4wpl.Lft t 

/unuf,l t.i/1w1f1 Wj'it '/hU[pnuf, L11p 'll'w'itg ;wtfill1L' Lhj1 gbpw

'l w'it9n LJ' 1 ml- f 'it 1 l•u 4 J' h,J w111 w ,; w gf J- n ,'j, l 9111z u1 m,, ''l'it b

f' 11 'J' 11wn/,9Jw'it w11wqntfJ1n,f1[' Jw4b11 hufg '1-liUfp /uni'/![! -[!'it

f1wJ- zl,pmbp1tLJ rzqwlf1111h'it U1Wppb11 t: Uwnh9Jw'it u4rz/iiw

~w'it z112u1f1n1J "fU7ltf1 Jw4h11luf Ii. uwnlt9'itnrz Jfrwtf_w1pf 2hp

_,J'wumf1S.w'it'ith11r .t:tLJJwpjw ;wt/_wuwptf_n,,f h'itt UNLJ'it qbU[pn,,J 

~~h'itm1111finuF qbnL.u U[W-':U[w'it1[n,,f t u4'1..p'itw4w'itf'it Jnw 2_hp

.J w u tn f b. wf,, !J. JUUi h rzf B tt ft wp htf ~- ;; w'it gh l w j'it !.rz11 l1J '1_w on,_ 

fJJLUb[', n11 Jw4hpl11wjpb zlif'U7£11nLJ' UW11h9Jw'j, WllW'fnlf!jnl

'j_,f! rzgw1fnpb'it wtf_ltf pw11dp L pw'it finppn,,r, L. f1'itww'it JbJ-

1,t tJW ni, gt/_ n 'L Uf u11zf 1_ W tfi h I'[', w Jbpw 'it J bJ- t w j 'l mw PP b pn ,_ 
PJn'tr, 

Uwnh9Jw'it wpwqn'{J-jw'it w'ituw.t:Jw'itwtfiw4 JbJw
9

n,,fl! L.u 

i
1
U[Wmw4wl,'wpJw11 ;t f'itl"thu tftl111qfw1f d-wfuutlw'it, WfbU[hu 

~L mh/u'itntngfwjf mhuw'it4jnt'itfg: Opp'itwf ,Jnpf'it fun
1
;;;n,1''1 

-~ mptf_n,J uwnh9'itbl tFfftl_U -15°C, npnt/_.t:hwL. wtf_htf gwd-(1 

2b11Jw11mfb.w'itf qbU[pnltl pwpJpw'ittnJ t r111w L/ifupn,'itn,ff1n,'itl! 

Ii tfiwfll.flw1[npJwL r'itfJwypn,J wt/_htw'itn,J t pwtfin'itfibpf 

pw'i.iw4r: U.tf_htf JlJ- 1-w1fbp n,'ithgnrz "fmn,rz'ithpr' opf'itwq 

'Jbrzdp, J-p(1lllbf!, funzn11w"ftnnl'[ Ullf[nf'f!, hfJ-/, U1Jlnb9tf_bfi ['fl-

4f!rzJ htnt/_ 1,'lizn,4 wqnmf Jb2 (-195,8°C ), wu1w ifwqbpf;uw

Jp'it zl11mhp'it w'itiffy_wu{hu uwnhtnt/_ qnp9bnuf /,'j, ppb'itg "f[Wu

mf4 ')wm4r1tfl1n1'it'itl11L', 'lwn'itn,,J 4w11J-p Ii. t/i/upn,'j,, 'bbp.pf'it 

z.b 11m f,1
1
f ,:; 1n LULL wJp'it I, I' I! J UUJ n9w p 1n lf' brzf1 """ UJ nw 2_W 9Jw'it 

, h1nL.wf1.pnt/_, ['ftr1w11J.utl11f nuf h'it Ii. -C.'itznuf wpmwp/1fi uwnwd-

1; l"l li/1 t/_;wu fl..r 'l Uf w mb. w nn t/_ 4 h1z L.f tf_11 w w nw
2

w'itn u! b'it /un

z n 11 f;.f;'l_f"/wJ-p'it/;p, n11nbp pw9wu1upu1p /,'j, wb'!-f'W'!UJnbnLJ 
n 11 w It w 4 w f, t,' w m 11 w'ii f z'it ;, pf 1[pw, 

fJ.!"'IJP11n1[, ,.rrn11wJ- Lpw'it, n11 ')hrzn,4 w1znw/1 ,;t,
2 

r'itqrzill

tf• u u w n f, ,g{ w J "! mn u7Y1b11 f .:,',1n wt/_ w J pf1 /, pn uF u w ny w p Jn 'I' biz-
126 

1:1, 11 {' 1 {1'1 n uf /, f1 w l[li Lf1 J' wf111, Ii. p 22w j ft'u um 11n ,4 mn '11 wb w t/J-
1 f lw1L ,~ "l"1~u1wfu{nul, w/ii 4'1twud'LP 1_L n11n1[<hmli. wnw2 t 
rl,pr.ur U/Ul'l""Fup Ii. 41i/z/,f1 /unp 1['iimu1[wJ-p'i.ibp1 L.brzn,4 Ul'l_f1-

cr;ft itfiflwnnu/'[' 4pf1YJ1111141Lf1 wnw'itdp'it: 

ru4 f,'ii1_11t/1Uf/
0

'it t uwnl,9111uJ- ll/lllnuz'iihpf npwl11! ,fwf111tw

!; Miu w p 1i; 'it IJJ ft w ~t w fu[ IJl!JI 'it 'l n t/J j w f1 udn1wItbU7f9: 'I· h nli.u w l1-

9 J lll l qLUpp tf_bnf1u wllf.w9n19tf_bl tp, np npnz pwqmbpfw'itbpfr 

11111n11uf,11 Uf1J1;;u1wftnuf l'it 4t,'fi1inLY1w4n,fJ1n''iil' uwnb911wd- t/_p

;: w l1n, Li; IT/ tn n' 'lf,f, I' ft ,j tU 4 l p /, u /1'it 11 f, 'it uw qn pd-n 'l J p 4f'n opqw -

11/nuI'ii /, l1P !J w L w /, 11~' w pfo w'it 4wpn1z l 'l w pqw'i.i w l -2° -f, w u

u1 hp lff i "w r' -5 -:_ -10°, pnmpfmful!' -5°, il:lw'lnuUJ.npfni
,]['' _;)

0
--;--- -8°, !f1nL'l_W{'pnLJ['' -2 -:_ -5°-p U[WjJwf1'itbpNLUt 

fl1iaz fuiln11wu'it4b11 4wpnrz h'ii qw11gw'iiwl -2°-;- -10°-f. !'fWJ
,/w'it'it l rm uT: U. j 'l- "I ""nC. w nn l[ fun p') n 'l''l- t m pt/_ n ,,r u w nbgp wJ 

u;mn,rz'iibpf lp4wpwmL. U[W;;U[wbt!w'it cfwt!wflw~ Jw'itp~w~bfl

JWpw'itw4LU'it LU'it1[mLU'itgnL{J-jn''it[' LUU[LU;;n1[btni ;;LUJwp fu9b

finuS U[W')U[w'uht nl_ w1[ltf1 11w'it -15'C: IT/hml' t t::wztf_f wn-

11 /, l ln4 '>' w'it lf LU J LU'it p L.u t U ultll 91! w'it [' 'iiw /u w Uf Wm p w um b1f1 u, 

pftl_Ufliu UUJU uw11b9Jwu r'itffw91n,J /JfUl'lP Jw4bpbuf Jwf1-

(1tLU4 /, 'u u w pw'it w 4 LU f1 if_ LU 11w41/ ,,1J-n ,p j w'it w u mf-C. w'it [' q gw LP n

~1 /,'j, 'it1Lw1znul t: fiw9f1 711wf1p9, t.iw1111n' opgw'itpqJf t::wJLUp 

w ,J l'ii LUt/_IJI w 'it guu[ n I' p w 4m b 11/tw 'it hpp B J h4 ['' 4Ln u mpf qf DLJ 

r11mf11tf1'itnuf[7. nt'I' i_'itwjLUd- 'it11LUb, np -9°-fo mw4 U[W;;U[W

i1nui t 4t,'itun,Yiw4n1{JjnLU[7, pw19 t/_wLU'itqu1t/_np 11w'itw4nL{J-jwilp 

wllpufi'ii ;Ji 4w11nrz LU[flrtW'}-f'l'fl ll.j'}- pw4wh11f1w'i.i wi/_ltf t/_mw'ii

'i LU q n [' !,-, h/Jh ,f'j, n uf t 4M11tn1'itw4 if_pC. w 4n 1 J 2b1uF w Jp'it u w b

t•f>t~iz w g f1w _1f1 /,f1fJw11l1if_wJ- u1u1')u1Jn'ith11n,J, nf'mlrz 'itpw 4h'i.i-

11wqn;"Jn,'ithncflj111'ii -:uulw11 wt/_htf1 'it"fwumw1/np w'itwbl1"P 

,lljlJJji/LU~J t i/LJ1lilf,j-if11LVt u.,(U"fpun1[, pftl_Uf/,U mhfubn[nl[pU14wt, 

'Jt !f1 Li{ f, u tL J' w 'it I'~ tJI 4t,'it11 UJ pwf1LU !1 LUY1 m I, u LU'it 4 jn ,'it p 9 fun p [' uw -

,,_t, 8 "- wJ- ''I U7 n uzf1/,11 /1 0 ll/UI" lr U/ I u1 w< llf LU 'j,,J w'it 2h 11J UJ umf-C. w'it f! 

''I I"" p ( Lfi'it P -15 '-/1 !I ywd-p 1 9-n fHH1 w ft w'it n ul w j'it qm 'it 1[ n ul ~ 

- J 8' C'-" '.? ' -p u /JI -,'if UI ft 'j, f, f 1 // uf I 

h•ni'[' 1JWnf,9 ,/'wf1 ['i1fl1u17p11u/' Wf''ll,i1 'itw/11WU[U1tnpwum1/wJ

:!t/ln"U/l1f,11/1 4z 11/1 li11r1111um[' ;,Ii ghr1wr11J1'it9n1J 0,3-0,S 1nnl111ul'' 

127 



Uwnh9tiwf, l!'uflwof'nul UfU1N<IJ'ub{'ft9 w'ii<(lwdbzm f, \b

tTw,gf.r/,l Jh.t pw'uwl1n<f1Jwii'p !.f,1' 1Fn•fl1ni'ii1 ubl'4w1nuiu m1;11'_ 

pl1{' u'ii'utfwJflbf'p'u!.p{t uwnb91fwL <1uJwl' 01pnwqn{'Ji/_nui bL 

pw'{Jwqw'u mft"lft [, 4wnn1gi[wJp{t uW{'[!Wqn['ntJLb1r1 IT/uinuz

LLl'fi uwnl19Jw'£ ::wJwp wJ/-,'fiwmui[lwJi{_wJ'iibl''[, LL' 

J. o,,{t ::wr14ui'fpw4w'£ znw'iiw11n1fl1wJp wzfuwmnq fln<1,f,_ 

1w1fi'ii (4Lwuft4) 4wJ <:wurn,4 uwnb91fwf, Jbpb'iiwLbp[!t 

2. :htnift11ftq_w9ftnL (4wJ 4/tuw:p1n</iq/tq_wg/mb) uwnb9J•uf, 

w ''I w f'"' mL lr l!' 

3. J./,'l"'4 wqnmfi J'ftpn9ni/_ uwnL9Ln'l UJ"fW{'wtnbbf'l!' 

Uzi/_wJ W/l(Ulf'UJUJ'£hf'ft9 LUJb'fiw"ftJJf''l.f! /Jn1'fib[LUJ/t'fi uwnb/j

tfwf, uwppu11[n{'ttu/'Hp'ii LL1 fJ.pLU'iip ft11H9ft9 'iihr4LUJLU9'£n,J 1,f, 

':nwwlft pbpJw1!b~nww9n1J' nt'iilon'l (Jni'iibl'iibf', nl'n'ii9n,J ml,_ 

'[W'{pqwJ bf, uwnb9n<9/t;_ Jwpm4nsf1fi{'[!I Uwnb9i{_ntz "lmnu1_ 

f,hf'/!1 f,w{u'fiw4LU'£ Jzw4n,Jft9 <bmn, ;;llli/_WUU/f'Wi_Wt/r1 nL f'LU/r

af!f' zll'mni/_ ml'lLUi/_npi/_nLJ b'ii <LUm/114 Pftflhruw flwi/_wfibf'/t 

Jbf, npn'fip ftpb'fi9 ;;b{'/J/t'fi rwi/_n1J f,f, 1flLJJLLU4'£bpft i/_pw [,_ nb1-

uh{'nt/_ ui!,'lLU1{tnfut/_ntJ uLUnbo1fw'ii fuo/t4t l1.1umb'l o'lfi fiLmhf1_ 

upi/_ {uwn'iiJw'ii Jft!n9ni/_ 1iwpm4noLbr/'9 uwnp o'll! J'lt/_n<J f, 
'Jb"lft UfLnN<q'iiLl'l! /,_ 11LUnb9f.rn,J 'lf'wfip: l1.1u mfi"l/t uLU11h9Ln'l 

LUUfLUpLUm'iihpL fil'/,f,9 <hl'flf.'ii ,,,'[,bf, pwq_Jw'l.LUL Jnqfl:f/14LU. 

9/rw'iibl'' Ol'ft'iiLUf uLUnb9Lnq Jwl'm4n,l/f'bl'l! 4LUf'n'l b'[, 'Lwfuw, 

mhui/_LUJ tf.'iihl uwnbo'iinq LUqb'iim/t IJJflJft!.w4w'ii qnln!'zftw9., 

ULUfi 4LUJ' LU'[W2f•Wj{t'fi upumbJni/_ wzfuu/Lnh[nL t;LUJLUp: fJ'LUi/_LU._ 

Lb{' ft tn l 'l w t/r n {u J LU 'ii u w Jl w 4 'fib(' ft qn I' J Jr q'iib LI! 4 LU{' n 'l f, LP 'fib t 
.Hnpni/_ 4wJ Jhpb'iiLUJUt9i/_LUJ, ubhft 1u'lihp{t [!LUfiLU4f!' 1 4LU1i' 

J{t pw'iift /,_ Wj[bt 

'uhp4w1n<Ju JLp hf4tmuf oqmwqnfJqniJ f, LUJ'f mfi"lft Ull 

tfw4&ft2ft wu1wpwmf!, np{t 11 mLUb1JLUf'IJ1 'Jbmwt'iibp[! /,_ .\LUfi

qn<19f,/,l'l! fln'Jl Mr UJLU[{tu JLJ{'LnLU1Jf'tl'lw4LUfini/J1ni'iip tfrntfrn

fubl [Wj'ii uw-':Jw'iifib(ln<J ( wq1nww4 11 }t 
frn,L/,lwJftL mftutft uwnb9Ln'l uw11pl.f'nLJ 

tjin{uJwL 1,'wJLUf', pw9ft uw!lw4'£h11ft9, ftwl'blft 

fiw/r_ rlw"lwi[Hw1fi'ii tfrnfuwru•ftl' 

"fU''lP mh'lw

f, oqmwqn{'Jh! 

l. LU 1! bJ LUm w pw I' i[ lppl f'u fun I' I! u 11111l9J w'u "II' w 4m /t4 LU-

1n1J u4uh9{t'ii oqmwqn{',Jhl, UljUUfhu 411;•/LUJ, fPLn'ft'lft'lLU9ftn'ii 

IJ.qJnlUW~ 1'1 

«UU.,, tlml1Gpzp umnhgrrn•j m"lwrunnlihrp up fmop mbp1Gp~w~w& 

'.J"' 9 mr.pzGhr~ 

3n19u1Lf>ll' 

I 
"" ... 

\ 
- \._~, 1 <'> 

I i ' i l I I :::s ::s ::s :::s :::s 
:::;; "" I 

;:::, 

UptnW'f f'"'Lw'i w1.ni{J J"'j,l', 

wj:U rlwJ 3,3 6,6 10 13,3 l(J 

,') wp t1 '[111 {J Jf1LfJ.{! ! h 560 11?0 1680 2240 3360 

UwuwJitlrf. pw1.wJir, ::w111 .2 ¢ 6 8 12 
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Uw11.l9,fwL wlLnqn<f/Jn<'Lp, 

JwJ 3,5-4 .'J,5-4 3,5-4 3,5-4 3 ,::-.J 
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1fbp /,LwHI' Lll •U•f'!Jtf,'iib{'/t u m LU f'pbpn i/1 jNL'ii l! fJntfi bl w 1/iHhpf19 

w1'ii (, np uwnh9i[nq Jflbl'/!l! mhqLUqn{'i[nui I; JhmLUrlJLU 9wfi-

9Jt9 UfUlLn[tWumi/_wJ Jw•'JLUtf.LLLUJ/tfi 4nfitf_h1hl'Jt ilf'w, nf'p ww-

4/to n1'l'lw::w1w9 71•"1/t i[b{' 07LU/uwn'iiftLH1'/t Jfo2n9n1[ eu

mhqJqnuF f, O'Jft ntdhq -<:nuw'iipt ULUn.h9tf.nq "fUJ"ttz&hre zLn{'

':Jtq u•j'J -':nuuif1/!Jt 'lmfii[nui Lf, 011nLJ 4w/ut/_wJ 1[JtC.wi,_n,J, ::/1-
2h9LL[nq bnw9n'l <:hrzn<4 ( w1umh'lft8 /;1 w'iii[w'iinLJ[!' !f.L"'P'JP

'l.LU9ftw, lwmJtHpM1' fluid-'>'h'Jnt(t pwuJt9}1 bflb wnw'iil.pb 
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'l(U1NL1l'iilr/1 '12P"l' r}w'iip L 11/Uf/JJ 4'"1<l -,'f,,Ln'4w1ftL zhpm lP 

umhrzr}1[n,,)'. wJ'f'l(puft u1mn11z'iihpf! dftw/u fllflb_wl[ftn11LL I1fn4-

1f n ui U.1 "w 11( 1111[1.L U/ jpL 0 n /11 IU '1f'P lP B w'ii BP B [, zn Ln qw LP" 

mwpphp 11uz1znif11n,LL/,pn1[: l!.111"1/tu/t "llmBhuL' 4pnuf f, ul,Jft

.'hn tf•'ff 'L w BP w 4 wJ 4/t u w :f-·tn r ft 11/1 'l w yp w w'iii/_ wLn uF l" 0 pftL w 4. 

;;w1pM1w4wL wpmUJ'l{'ntfl1wL U:hlf.f1--800 Wll(W{'wmft Jbz 

L l w 4/i uuud, 9 ,r w f, 'lb ll(pn ,,J w h 'lP f, n ,L b'ii n ul :fotmft 11ftq 1119ftw JP, 

ftuq Jfl'wLft uwnhgdwf1 ,,_huurniJ" 4/tuwJiLn'P'lP'lwBftw!ft bpb

i/_nLj{lt 

:hln tf 'fP'l w BftnL w ll(W {' u1 mL /; pn ul' u w nl, BJ wL w {' w qn t{J j11L

'ft f!, p1nfihiw1ft'iift l,'wJLJw111ntfl1wJp, uwnbBL11q wqbLmfa JfalL

fi11t/ii 1.J.pJwumfr-C.w'iifa 7hll(p11ul1 2-3 wLqwJ pwpJ.p f,: 

1,b'f_11tq wq11m/! ufi'ii'l-wJflbpp'iilpfa Wf11fJ11lLwpbpwqwL uw

nbgJtufi .f,'wJwp uqui[hB oqmwq11pJ-1_ht 60-wqwfi fJi/_wqwfifib. 

p{rfi1 11.nwp{rfi wll(wpwmLhpL 11tLhpL ll(wpq 4wn11t91_wJ-p. '11!

('wL,p /r('hL9fa9 LhpqwJwBL11iJ f,ftL phpJwJh411ww91_wJ t/_wfl

Lw, npft Jfr2111_ w&BL11tJ fr uLL 11wJflbf11!1! ifi11faiw'fp11q ifi11faiw

'lf'Pl1!' Uw4w1L ll(Wf''lilb9, 11p ;_wifiw1zwLB wpwq uwnbBJwu 

'fhll(pnuf, ft'ii;ll(puftL f,p wLJ/tpwll(Lu l,'Lrz11tq wqnmfa Jh2 uL[!fl

'l·wJfJbt'/!P l!L41l'f/,lL'• •:w'iiql1BLn,J f,p '1-f'w i/_pw b.hrzpi[wJpLh

l'f' wnw2w'iiw[nt'ii, ftu4 ftLl'l! u1pn B/ill [' mLm/,uwll/ l1u ll(w4wu 

wf''l!"'Lwi[bm f,p, pwL ~11Jll(phufa11L db11J.Lw1ni[ umwBi[wJ 

911wfa oqmwq11pd-1Fwf1 'fhll(p11tJ1 Uw4w1L 11pnz 'fbll(phpntJ ~h_-
11n,4 W'f._11W[! wll wpmWtfpw4wL 11/f'"DhuLbpfa JwJwLw4 

u111w91[n1z 111111.JLw~ft if/J/,pp f.p ( opft~1wf .f,'b'ln,4 flflif_wd-Lfo 

_umwg11'w'ii dwdwLw4) /, 1,'Lwl'w1fn11 l,11 w1L oqmwqnpJ-bl dhJ 

zwifihru"f: l,hmwqw111,J' oqmw7npJ-dwL mbfa1L11Ln11/1wL 4wmw

.l'L/wqn11J1_/-,B. L~pwq11t1L uwpphpnuJ :,'Lt[l1L4 wqirmft JfttnBni[ 

'uwnl•ydwf1. l"L'u'uwl11! 4p11td f, :f,mlt1wl pLnLJfJI!: 

., l.f•rtn ,4 i/_ftG w411 uF wq11 m I! ti w mw 4w pw r11_ 11 ,,J f, m w f'P b p 

(3-4) 1,t,49ftwLhpft9 Jftw1L J'b11f.L, npmbq 9'L9nuli/_n1J f, ~111'

t/J,Jhr1nt[ mluzwzwp,/1[111l ll(m1111LLbpfa i/_pw: lf,1'1-mLq/19 mu111wd-

i/_nuf I; Lp~nt 111q1z11tflJwJp' 11l•11(p .ll(m11uzLLpf! Wll(W{'wm d[!m

LLin, mftpnt!fl [, 7Lll(/1 uuu:zf,91[wd- d{Jhppf! Ulll(W{'wmft9 qntp« 

q.wlnL mppntJfJt U1uu1ftu11i[, wniuy_pf1 mftp11t1fl1111f 17Lnlrn 17pu~ 

Jfay_iµ1Ju1Jf'P y_bpdwum/1b.wLp· ll(w<:u1wLnq ll(mnuzLl,l'I! wnwy_ftY.J 

-~1.1,P/rf, · 2ipi/_nuI 1,L u11i_nmft ew,rs.i,-wmwp>J q.nL11f'Zftfi1,,,/t ;;1,,;, 
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(-20' ·I· -100°C) Ii. 4np9Ln,J faphLB pbpJ11tfJJ11'Lf!1 1,w!.nf"f 

qr:n11tJ'. npmkrz qn[nf'ZpLLpfa p_hpJwumfab.wLI! -100 .,.-190 f,, 

mlrzft ~ ,,,Lf.Ln,J ll(l11ntrzLhpfa wpwq uwnb9nuF, uwftwJL ll({!

w.HqLL11fo 4hfimp11Y.,n,J '!Lnltu y_hpJLJJumfaGwLI! JLn,J f, 0° -fa 

,,,_,.;JwLLl,pnuF: l,!,rz11,4 wq11mfa 9LB11tqJwfi 111fapnLJfJ11tJ mbrzfa 

~ ntLLbnut y_bpJwumfab.wLfa ,;bmwqw wL4n,J' Jw4hpbuw1fafi 

21.pwLpnui dftLl[, -100, fau4 4LLmp11Lw4wL Jwuhp111J' JfrLilt 

-10 -7- -15: Uu1wpwmfa i[b112.faL mfapntJfll! LwfaiwmLui[wd- t 
p_hpdwumf.SwLfa .f,'w1_wuwph9JwL l,'wJwp1 U.1umbrz uw11h91_wJ 

ll(:nntrztl.f'f!, L11pfa9 2ifii[hL11i[ wqnmfa qnl11f12frLbpfr .l,'bm, 2.,f1NL

Lt•14n1J l:i1 4np9Lhl faphL9 t_bl'JntfJJnLL[! Ii. WI1fwpwmfr9 1f11tpu 

qWLl1L ;;UJWi/_wJn,J Jnmwi/_npwtt(hu P"Lnp zhpmhpnLJ n,fibfinuf 

M.1 -20° -;- -25°C 2hpJnLf1JnLfi1 flp112 Wll(tupwmfihpnLJ crwz

jummwJ-r wq11mfa q11[npzfrLhpf! Lnpfag faimw9LnLJ bfi b. oqmw

'l"f'j11ul uwnl;91FwL 1,'hmwqw ofa4Lhpfr JwJwLw41 

1.L'lnd! wqnmft Jfay_n9ni/_ uwnbBJwL ll(pn9buf!, .f,'wJJ.Jw

m:uJ flnr.'ii/,lwJftL uwnl!JL11rz uwppbpnLJ mhqfr nt'bb9nrz ll({'n-

9hufa -:hm, wi/_hlfa pwL 10 wLqwJ wpwq f, l!fifJwLn,J1 1.wz

qwpqLbpf! B"'J9 bL mw1fau, np Jh4 4frlnqpwJ hlw4fr uwnbB

iiwL -:wJwp Jfay_ftL l,'w21_111_ Jwfaiui/_n,J f, 1,3-1,8 ~Cf .1,'hrzn,4 

uif.q11m: !J.1u mfal1ffa uw11hBL11rz w1'lw11wmLhpL 11tLbL Jfa 2wpp 

um.w i/_ htnt{J Jl1 ,LL hp J J" wL hp fa .f,' w J bJ wm 11 LfJ JW J pt ll.qn L11 f!, 1fa

't blni/_ faHpm qwrz, wf1i/_mwLq f, w1111rz!."'flJwL .f,'wJwpr Uq11mfa 

rtrlnp2ftLLpnui' uwllh9Lhlftu ll(l11NLll_Lhpfa Jw4hphufa ol'ufa'fw

!J~"J' ml'lfa ;/t 111HLniJ', fau4 f1211fa 4np11wml! lP qbpwqwLBnLJ 

0.2 mnljr.,1/tfu U.111 WI1fW[1l.11mLLpfa 4wnnt9i/_wJpf! ll(Wf''l f,, fau4 

2 ,,,~·wqnrJnu11!' .l,'hzm: ?-pwLp 4fapwnhlfa /,fi .f,'w,Fwp1w pnlnfi 

,,'),L17w1.rd•uw4Lhp/1 uw"'LBtfwL •:wJwp1 

Uwnl.,gdwL /,Lpwqw uLLr1w1FfJbppLLpfa mwpwur.huw4nt

fiw1lp f, ''fw!JwL1111[11pi/_wr} 1,'h'f11L4 wq11mni/_ uw11h9Ln17 W1!fW

p1JJ1nL /, r•f•. 4 /// nn '9'L wJl'L /, f'P pill q 1F UJ 'L wL11 tfl J'"L I! I 
1.h1ln1'ft wqnmft Jh_11,ryn1/ uwnb9iFwL .l,'wpJwpwLl'Lhpfa pw

gwuw4w'u ~nqJL w.1L C np u1unhBL11rz wqLL"'l' flwLq f,t !lLw_ 

•1wJ Lrnali, n11 1/fiU1wln'f''IP1J14wL l,'q11p qnpJwpwLLbp11uJ b. 

"f'11l w!! w11wu117pn1P1n1LL/,pniJ w1L .l,'wL'ffauwLnuF f, ·q11q1F~ 

';,~4/r wrrnwqfTLIJf1p, ;f!111l l1f/J/l.,'111wLnLJ[! [,_· tfr11faiu1fu1nLJ[! fflilllf-

1f:ut> ~ nrrnz q.d1f1111,n,p1n1!1'i.l,11fa Ii 4n[in,;,',;,Lhpfa ;;1,,;,, ',,;,·~~ b. 
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UfUIJtiwLwt/_npif_wr} f, Lptu pwpJ.f' wpdh(!f! ' fiil'bJfl if_b['wJzwf[

JwL J.bnLwpf[,,i(J!n'Lf! "lbm/! f, tfoLfo ;;b'lnif[ wq_nmfo wl'mw-

11-l!f'JwL mh'lwJwufo'ii -::Lwpun[nppfl i_wifi Jnm: f>uf[ bfJb Jn1nw

lfw1/!nul ;_f[w WJ'1"ff1U/i -::flwpwi/_npni/J1nifl, WUfW uwnb9Jwfl 

mb'lwrlwufoL f[fo9 wL-::pwdb7ur I, LfLniJ f[wnni9bl ;;b'lnif[ wq_n

mfo u1nw9r.lwL mb1wrluru, "f'l! wi/_btfo f, fJwLf[w9flniJ WJU b'lw

Lwf[fo f[ppwnnulf! : 

U.fl-U.V!M.1 •QS'l,U.SbUIJ.~'1bPl1 UU.ll-b!lnMTI! 

flnlnl' mbuwf[p "lmni'lLbpfo uwnb9JwL mbfuLn{nq.fiwf[wfl 

u/ubtiwfl f[wph[/r f, wpmw -::w1mbl -::bmb.Jwl J.[,ni/_' ti/_w9n1t! , 

mbuwf[wi/_11p11iJ, mpwrlwi_w1fniJ, f1w/uLwf[wL r.lzwf[niJ -::w

f[w o.pufo?-foLLbpp [n,r}n,1/Jfr 1fLp_, uw11b911irl , ifiwfJhflwi/_npn tt! , 

u1w;;"lwLnirl, fopw9niJ: 

1.w1lfwl1wL IJ/Jl, u1w1JwLLbpniJ funf'l! uwnb9JwL -::wt!w{' 

111fwwLfo /,'ii wrlhLwmwpwrtr[wrt 11/m'lwmbuwf[Lbpe' ufopwLI! L. 

11-hr1J.f! t f!L11- n11nuf' JfopwLfr -::wJwf'JW P"l"l' unpm bpf! f[wp b[p 

f, bLfJwplfLL fu11pp uwnh9JwL pL;_"{bu wJpn'[p_wf[wL i/_p"llwf[n i J , 

w.iL"fbu f,l f[nppqp <: bnw9Lblni9 <;bmn r 'l·b'LJ.I! lw <;flwpwi[_np 

~ 11wnb9Lbl f[nppqni/_, pw19 UIJ'1 11-h"l.f!"Lt! bpf[wpnu.l f, uwnb9-

tl'wL l'/f'"9/;Uf! 1 pwLp np 1111wLp nif1hL wi/_/;Lfo JbJ mpwJwq.frrh 

flw9/1 l/-{'WL/19, fl"f'P'l"1- uwnl,9Lhtn' dwifwLwf[ mb'lfo f, 11.f,f,_ 

'/,11 ,J ~'j, {;{' q.p w 1/r wi/_ l•L n /I '1 qui fu u t II. 1 '1 "I w m-C.w nn 1_ fun p <; n L{' '1 f, 

m1"/_n1J rrb1LJ.L' uwnh9Lbt f[nrfo'll! -::hnw 9 Lhtn i9 :: lmn : 

lunpl' uwn/;9Jw'ii ':wt!wp "fpmwLp bL rtppwLp f;pL.wLf ; 

lunupn1/hLfr, fiuf[f, '1-foJur, /JwfJbLp , IJ.LpwL unpmbf'I!' flwpJ.f' 

npwf[p 11wnb91_wr} "l"'"''lLbp f[wp bff f, umwLwl IJ-bqd.fr Jfr

!'" ,:;wu /,_ nizw <;wu 'lb'lLwrlpu unpmbpp9: 

bpf[111p mwpfoLhpp ut1pmwtfn11J.wpf[nulf! 91ti19 f, mi/_bt , "£' 

fL ;_"{bu Jfrpwf1p, wJL"{/1u f,[ 11-luld.f unpwfrJbLmp rll•t -\wJw[l

.lw lltwL f1Jn17f.1f,l', "t"'L/! uwnb9pwr)- if_fo-C.wf[nit! "lwJ,'u1wLb-

1"'9 -::hmn 11Mppnumw9frw1fr (r1<; bm pbf'blnl))) pf1fJ-w9pniJ l_hfl 

qnpzwLn i J: IJ.J'I mL9w'uf[wlfo bpun11fJI! f[wLfuhtni f[wJ uw t.,'_ 

1/'wLwtfwlfbtni Lu1wmwf[nt/_ " q.rnwq.npr)-i/_niJ f, ''lmnuzLbrfi 

Lw/11Lwf[wL J7wl1nuf 7 urnf[nu frrn1n1P1niL niLh!J"'l. wuf[npp{r

Lwflfli/_/i f{'WJpL 1nit}n<,1/l/i ,/'[,t 1,5 dwrli/_w pLflu19pn11i: IJ.,1u 
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b'lwLwf[[! , "f'l! wwup_wpf[tfbl f, fiwn i bpLfPfot11-f f[n'lt.!f9 1940 
fJ1/tuf[wLpL, Jf'ii ;_u w1dJ mh/11Ln[nqfwf[w'ii Wf''11"''iiw1_bmni 

fJ 1 wL m /, 11w I[ f;m f 9 1!f1n 11! ~ wb qhpw 'l wL 9 btf 1 

Oqmwqnpr}f,ln ' 9 wnw.~ u1u1n1'lLbpf! mwpw9L /;l" ' ( v )° f,m p b 

ph1n u ., 11Mp('nu u1w9fow1fo) rLflw9pniJ '1f'w'ii9 J wq/;/,f•ufo qnp

zw9n uTL1 pw!Jw mpi/_n iJ f, .t; /;mfLlWl q f•[' "I ' l/f;b11wfif ( flwpt.!) 

1_f ~wl1nirl "i"'""lLb{'f tlhp_ opu/111w9d'w L /,_ tf_bpwf[w'ii'IL,Jw'ii 

"lf'"9''"),f,pL f!LfJwhn,J /;'j, .t;w t!wm/;'l_ IL Llp11-wzLwf[1 U.1ufL.f!L' 

'ii1n1fJw1fn/11wLwf[n i /J1n1_Lf!, "f'I! mf;,[p f, n1LbLniJ opuf11wt/_b

[fw4wfJqi1n'l .~ /;rull/innLbpfo 1lf211.'Jn1f, ;/t fuw/11m1[wo 1 f>uf[ uw

nf,9t/_wJ u1u1 n , ,,~Jf,f'L'' nr"'L9nui' ILIJ'f- f,f;f''l-UlzLwf[ni/J"JnLLf! 

/11w/u:m[wa f, f[l,Luw qn1•,jn , '/J f,11ifl1 n i f11! f[11p9Lltn i u1wm-&wnni{ 

qhJ,p num w 9/1utJ/1 e i1/ f w ,gpnui O[' Uf lf W.'JLn,, fl>hpJ/;LwLbpf wq_-

11l9n1/};w 'u in w f[ .,,,r:u Ln11!' hi, 'fnl'Z 'f" '~1wqnpnuS : (( "lwmi/_n 

L7w fn; 7pwJ1z1u ),,,_./if1:1 ',
0

w 1!1w f[w'u /uu111 11 rz w q.npO-ni/J1wL, qf 

Ll;qnpJ,--,,_pi w fl /,_ " f·11 1/Ulp n "}nt{Jj w l1 11/1m w ·,'l,m w 1ln u11uf[wL fo'iJu

u1fu11n r_1r. {i "f"''"-'l L .'.,;/1 1111u": Uf w I11iw i1 , lnf'w,gt!u1b ft_ wf''ll" 'Lw

f"'- {' ;u 4u; li 1{ i,p w d ; IJ; ,, ,j' wL /! ill J'j, ,,,_,j' f[w mw ""-w J w zfo1 UJ Ul w'iip 

L !.['[I 8'" ' .'fJ hL wq f, [ , 11[' /1L l pw'& zw m ( UfUtn trzLhpnirl l'IW('IJL

j, __ , 4 •/ n 'L " I " l fi ·'l• U111f'U1/ih L .I " 'fl f; 11/1 1 w nwf1J. ~1w uf i 1 u ' /![ n pn qbL w -

{Jf. ,f/11 l1n.71hwfJlJ1[{1 /,_ w 11w w 4w w f,/11foLLhpf u1wpn tLwf[n t/J"Jll L

U{', w/iip wf1 ,Jt,J f, '1f1W'ii9 '~w f1 1LwJ nifJ1n1L1_1 r1h11tf1 Jwf[hphuf 

Ij ti(' Z UJ 9 II uf f! : 

fun f' [! u IU n l 9 J wL :; UJ ;f UJ {' Lw fuw m lu1[ wr} Uf U1 fl uzL /;{'I! ''I/; Ul fl 

I . . {iL M1 111/1 t/_ 111 /; /uL ff[ w I[ w/1 .t; w un iL w 9 J wL tf 11 L[ n uT, w J uf LpL' 

Uf '• mp ~ 1H np pbpwr} Lf1Lf,'j, fip bL9 -':wmf[ wLzurf[w L 1fhuntfJJn t 

Uf! ,- ·,'w ,J[! : ptIL{'Jn i L.f!l!, pw19 u1w::u1wLhL f[nLuf11ml;L9fow1f 

ur :i1"' •f.Jn1 f1e1 bjJh ''!. "'"''lLbpf1 lfh'l"-1' 1[pw 11-bnuu Jf1w9hl f, 

f[1d1w~ qn if1w i/_npnuJ'I! , u1111w w111-Uf/iujt UfU1n t 'lL/;p/1 'l"f'Zw9ntJ{! 

W!/ hlf1 wf[L-> w1m f, 'lwnLn uT 11-'' "Pt"'umw9fow1f el1f1w912nul, 

pu1'i1{i np 4wLwi_ ,,_n,Lu11[npt/_wr} /!l"f'".'pp[f! .J,hn .~fmjtf1f t J.uw-

1/i" /11 1/ n uT : 'f f;,y,{'n um w 9 fo w !P J w ti u1L w I[ w nw p_ w !J" rz qn tL w tf1n -

/11'> uT L' ~ w 11nrz f. 11 w /,_ n l .tpf; p1UL m w m /1 t/_ nl w luJ/1 w'ii b pfo ,:; h

ur Lu'ii p 1f h /, l' 

f.u19fi wuf[ n11pfolrn1flf11L/i l'" Jn 11fln1[ tlzwlf/;L"'!J' n ,r:[' pw1/_w

l1 " ·'1 !' "-'l'J./,w.'Jfinui' f. 11wrd;9 i/__n1 1lf1 /,pp/1 {if1p 'ii w p cJl,rr•, /u wrzn 

'l ' ' ' f " fi ''tn :J71wY1, '1/1Ll q.npJn1/J"1wL {, Uf"''L"'f"' LJn1-fJ1wf1 fLum/1-
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mnunnuJ dzwfttf.hl f, qnL'iiwifinfunLJ[! ftw'iifuhtnL Jhq WJL Jfi

!:n9 Uut IJ.!u l'lw'iiwftp .t;wJwdwJ'ii wuftnppfi'iiw{J{Jt/_p ifin/uw

pb'ii oqmwqnpat/_nLJ f, 0,5-1 ,0 mnftnuw'iiny LwmppnLJp .t;p

UfnunL[!/>pmp £nLanL1fJ1 2Lw1wa Lpw'ii, np qni1Lfi u1w.t;UfwLniJI! 

,,_t!ppnumw9fw1f9 -<:h mn .t:wJbJwmwqwL f, wuftnpppLU1{J{Jt/_/r 

Wftrljni'iiwt/_lmnt{Jjw'ii .t; /,m, pwj9 WJU lqw'iiwftl! [WJb mwpw

Jn,J i_/i qmht, pwf1fi np zwm ,,_1,Ufplpn,J ;;wJmhufi JwuLw

"fiyLlr,!! .t:w1mLwphpnul lL ftn'lJLwftfi .t:wJ L. aaJpwJfi'ii .t;nmr 

/J,J'l ' " '!'ln1/J1 u11fp {hf"lp'ii mwpp'iihpu wwpt/_w.t !/1npJ.bp[! 

S'"J!J m1/Jsl· ~1, n11 1fnr16wpftt/_wa pwq_JwPfit/. ppJfiwftwL Jfiw-

9r:tfl1nt'ii'ii/,pf.9 < f,nwLftwpw1fiL f, ftwl9finiJfi nnpp11p 4 mn4n

uw'imy ln1.Jrr1.1fJ/i O'fmwqnpaniJ(! t IJ.1u Ljn<{J[!, np[! wnw2wpft

t[/;l ~f' ,,_lnuu 1940 fl· 8. "lwn,hpup qn'lJfi9 ftl'l"-P9 Jwppt/_wa 

fuLJ.npp ftmnpLhpp uwnh9Jw'ii JwJw'iiwf qni1Lfi •"- ftn'iiu/tu

mh'ii9fiw1f UfW.t;UfwLJw'ii bUfwmwftnt/_, [wt/_ wp17jnt'iip'iihp l.." [!

t/_h9 Lw/,_ 11h'l6fi /,_ appw'iip UfUINt'l'iihrfi Jnmt 'J.np.tn'l L1nt

Pfi \ wzt/_nt/_ 4 mnqnu ftwl9fin,J,fi p[nf'fi'l-P [ntan<1Pntf_ fthu JwJ 

i!'zwfthtnty ' :hu1 n uwnh9t/_wa /,_ 6-9 wJftu Ufw.t;Ufw'iitf_wa 

u1mnt'l'ii hpp qnt!f'l' '1-h!f>pnumw9fw1fi [!L{JwypntJ /!Pl ~ q_fif.n i J 

7 mnftnu wuftnppf'iiw{J{Jtf_p Jh2 1 ,5 JwJ Jzwftt/_wa, LntJ'ii UfWJ

riw'li'iibpntJ uwnhyif_wa /,_ UfW.t;Ufw'iitf_wa UfUINL'l'iihpp qn<J'iift'ii: 

IJ,.lf'n<Jp Ufw .t:wan'iilpp qnpawpw'iinLJ 17pt/_wJ wpmw17pwf:wL 

:fnpJ.! !{! uu ·.'wt/_wumh9fi'ii ftw£9pniJp nnf'P'l-P ni_ JfiwJ'ii p'ii

'l"'Lh1fi ml/u'iinln'fpwftw'ii wnwt/_hlnL{Jjnt'iiLhpf!, w!l Lw/,_ '1-f'w 

pwpop mLmhuwftUtL zw.t;wtj_hmnL{Jjntb(!t lJhft mn'ii'iiw uwnh9-

tf_w,} 'lh'l.J.f <wzt/_nt/_ mLmhuwftw'ii zw-"wt/_hmnL{Jjnt'ii(!, \ wJhJw

mw.t wuftnppff1w{J{Jtj_n{ Jzwqh[nL ;;hm, qwq_JntJ I, Jnm 450 
nniptftt {]w nbytf_w.t 11b'l.J.fi UfUlnuzLhpfi nr1wq(! tzqw[pnpb'ii pwpJ.

pw'iiuiJ t. hflb w 1L Lwfuopnp b'ii{Jwpqt/_p Jwzqwq_bp.tJw'ii /,_ 

qnpfqp ;; hnw9J'w'ii: /J,1u 11hUfpn,J q_qw[pnph'ii pwpapw'iin,J f, 

uum/;9Ju1L w11wqnifJ1niL[!, npt/_'.. hm/,_ Lw/u ifin.ppw'unLJ f, uW

nh9Jw'ii -:_l pm/1 <11111utn1/J1ni'iil!, bpftf'n/''1' !1nppqp uwnh9Jwf, 

-,'wJwp ;_p Jl!.l/uu1[r.ui u1w9ni9frl ~Lhp'l-fiw: 

f"J.l'ldf! dwzftw11lpJ11<J /,'ii ftnpfrq_p ;;w'iihtn i y ·.'lmn' 2-3 
mnftnuwLny ftwnwinfilr un'l..wJfi Jh!! 1,5 pnUf h hnw9 1t!;LnL Jf 

r_nynt/_, npfrg .t:hu111 111mn1'lf'/;f'(! wf1Jfirwt'{f;u L'[Ut'iin:.I /;L uwnl! 

!!f'"t/. J f L;_u w 1ft UJtff• /,_ ftl'l/,_fi tFLu19np,,_L hrrfi Lf'f t/_ .t; /, n 1119n : 1f l!' 
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a1Ln ,.::bmu Ufwn . r:_Lhp f! .I/1L;_u uwnlgn i Jl! Ufw.t;,'lw'iit/_nLJ h'ii 

•,'wu/fr t ft wt/_wqwf1f1bpft Jhy_ t/_lp[! Lztf_wJ-, qnL'iiw{Jw1finiJI! ftw'ii

f1n1z Ln1Jn11[JLhpp!J npuf, J'/,ftn,J, ftwJ 1 mnftnuwLn9 ftpmpn

'i:w/J/1•{/i L"'ani1flnuF: 

(uu[ wf''l-l" ' L.p'iihr1 /,'ii umwyt/_nLJ, hflb 4 mtr4nuw'iin9 ftwL

!iP""f/r /!l nf'fi'l-fi'ii wt/_htw91[11,J f, 1 mnftnuUJ'iing wuftnppf'iiw

/Jflnu /J,!" 11-bUf.pnui ' .'wftw opu/1'[-w9n<9p ;_ wp'[-jnt'iipf! pwpJ.pw

Lnu.J' f,: f},J'l- ,fwufi'ii /,f, tf_l1 111r11J' f,wt.,_ 1fp zwpp wpmwuw.t:JwL

Jw'ii >'b'lfi'iiwftL!.p/1 (If.. ff/nlhuf.un /,_ '"{'· 1971) .\ /;mwqnmnt

fJJnL'ii'iihl'l' • np11L9/19 u1u' l''L'Lhl (, "I' ftwLSfin u l'p .f!l"f'f''l-1! /,_Wu-

4nppp'iiwfJ{Jni 'ii 11iLM1 11 /1fi/;11rz/r!1 ·: u1uil1niff1nif1 , w1ufi'iipL' ifin

/u w'lwpJ.wpwp nu/Ll w9'1I11ui' f; 'j, /11.!.1"19 wL1wft/_n t fJJn t'ii{!' bp

pbd'ii 'iint j b .t;/;'lfi'iiwft'iihp [! ,hinp' : " "f"f M1 inw[pu oq.inwqnpJbl 

wuftnppff1w{J{J1[p ftw19f11uFwftw1: w11 /i { ftwL!JpntJp wu~nppw
mp ) 2,5 mnftnuw'iiny lniilntj{i: 

l/hrr pwq_Jw{Jpt/_ 1finpJbpp9 "f'"2 'l-f'wftw'ii wp'l-Jn<LI! t 
11mwyt/_bt f1w/,_ appw'iip /,_ rz.h'lJ.p Ufurnul'iihf'p fth'lufr !pbpJhLm· 

'ti bpp p_bp ilwjp'ii ftwd j!pJfiwftw'ii Jfr y_n9Ll•r1n 1[ fLwftmpt/_w9JwL 

.Jw 1fw'iiwft : {}wftwJ'ii wnwrf'ii 'lbUfpntii u1mnL'lLl1pp uwnb9t/_u1~ 
t[ftiwftntJ hpftwpwinu UfW.t;UfwLnuifr9 -:bmn oq.mwqnp<tbtfiu 

1u.L b'ii n u l Mi ff hifit/_wh (ftnJUfn111w1fiL ) :; ,,,,r, fruit hpftpnf''l 

'l lUfpn ul i,' wmntft qhmlifzwpw'ii'ii/;p/1 fi111pp p f, 'lq.w91fntJ, .pw'iifr 

n 11 :wf1pu1jp'ii (J{Jn t'iihpp ( mif!wl 11.l' Uff! n1J' wrl wfl/J./f.' fJnLJL 

1r11J-11,!fH1!.l ' L' f111L_1L14hu n1L l,L p 111r1J.r1 finpn'J.fin'ii 111ftmfr1f.n i fJJnLLt 

- Mi;_uitu tihp .;w11pwu1l;mn1.fl .1nd1nul, w1f1t11f,u t L JJntu 
1. < / • /., I. J w 'ii l' w1.Fwp ii Jn Lu ll(Lf"[wpntJwl1wL '1" "'1•" •11n'll , 1u"f'f! uwn '9 • ' 

" i w nw111f; u1uft'ii hp/1 y w ,;' /, 'i.t f1.'J ;'. " ' "' Olf ll' lll 'f"l',}'[n i J ~ uW[N{'[! f 
• • < .1 f ' !- np11Ln 11 1'ii hf1 LwL. w-ll w I n{' /1 :I n t q. q.n tu w 't-" 1• 1L w u 11 "[' u1 • [' L' 1 ·F 

• l ' ' I. /.. .' /, inn uuJ1.ubn ul b'ii pw-
J rlL[' 111u"1 wiJjiu , 'I- ·p,n n u,.1U1 ,1j1• u1,11·0 ,' 

• I I I 1 . > UI UI" UJ L . Ni . "I /; u "-h {'I! t/_wl·wf1 pU![ldf' Oft if Ul/i ll / ' " i "' f'· ! 'I JUI ,UI • l 

L 1£~1J &I. wLfi , ,1!, rzd fa , w,1 f1 111l•11 /, vw1 npp 1'fm1"'lLhp/• funf'l! 
Z l'f' , ',J Lw1l.wl n q_npJn'ii I 

:iu111.f,yJw'ii .\wJw11 oqu1 111qn11.t 1111! 11 w •, w t' I '! . , 

hppLF'ii 'lf'w'ii9 1[w11wfit{_wJn ,f1JntU[! Ufm'lwftbpnif: l/• ! '1- UfWm-
" .• I- iLni d u w f n('{! l.tu uwnbg'ii/;l f1w /uwUfhu 
i.w" ni{ f11 nr• '> "'l"I . mp . . 
, ,. , f,/, nil/ {, ud. a u1f1u11[ 11p h[n L9 .t; hm11 : 
'fnrfr11f,f,1,r ' ' "'"!J t . • " • 

lr < ! u ·n 17 111 1 L n , ,j /un /' (! '"" nl, 9 t.! wf, '> w tJ ,,_, {' ''IP-. Ji ,, ; 1111111tll l/ / I j J { • • 

< • ll "/' /' •(!,110. f,/ , /lw /11nUI[ tuft w 'ii , t/.f;L q.bp /1111 m'ii 111!{rf1, 
L:t l .'J f ' fr ,, I u 111 / . 
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Jlw1M,u1 Uff11'1L , /•Ll_t'{f;u f1wb. lJ.lmwLfr nhL4lnl], f!Jbp11fr4n1[w

jW Uflf1Ulf;f1f! ' 

lfn"f q1HL111t[n('nuf niuf,9 nrz uW[np/1 unpmlp/1 UftnnuzLbpp 

.(;1u4 111opu/111w9nt9pl_L/,I'ft J'l f Lw/uLw4u1L Jzw4nu! lh'j, UfW• 

-,'wLlnLJ: 

lfh11 h1d1pfa J'/1 zwp.f! 2N.wLLh1inuf, fiLlUfbu Lwu wpmw

uwt:J'w'iiJwL hp4pLhpnuJ' J'bt) mwpwctnLLf t q.mhl pwlfr UfU1nuz

Lb11fa wpwq. uwnh9niJ/!1 U.111 Ll'{wmw4fo .t:wJ'wp oqwwq.npJnuf 

hL [p/rt/_ .t:wun,Lw9wJ l.lfUJnulLhpf!, npnL.p .t:wt/_w.pt/_ht /;L "f[!Ul

'lw411flniLLbpnt/_1 '{/•py_frLLb11u uwnb9Lhl"'B wLJ'filwUfhu WflWF_ 

<:wwnL~ 1U.pbLw1fa J'frr.119111[ .t;bnw9t[n1.J' bL : bpphJL, pwpO.p 

npmltfa JfJlpp umwLwtni fm1wu11.u4nt/_ .t:h11w9Lnui /1L Lmb. l1n

l'P'lLbpf!: {1[wLwln19, 1nf,u1114wt/_npb[nL!J .t:hmn pw[p Ufmnuzf1b

l 'l! uwnbr/un"i Mn <Pwflhflwt/_npb[n<9 wnwJ! "1111n1rzLbpf! .t:w

utnL~ J'hpM1w1n1[ 1npwdw;_wifinul bL : 

fiw lf1 Uf If/ fl uz'ii /, {'l_I fw ptf W llUI {_fl Lb fr ft W fJU W fJ wf1 tf Z LU ftJ wft 

f/LfJwp~hl <:wftwo.pu/111w9n1.,9fa1Lhpfr J' bJ! : lunpf! uwnf,9 1lwL .t:w

J'wp UffrmwLfr f,L pw[p "-:wJ'wpjw pnfnl' unpmhpf!, pf1zUfhu op{r

Lwf U.Lw11nuwL, 'f1m11fa1lfap1wL, 9-pfrnm, Ouw.t:b1J'1w'ii, f!J,,,,__ 

ph[ul1w1w, Cn1pfiL4w u Wjf unpmbpr Un1,1f1 mb/uf1n[nq.frw'ii f, 

ftftpwnt/_nuf Lwu 11/mwufr UfmnuzLbpfr uwnb9J'wL Jwdwf11.u41 

'-llnw11fa unpur/;pfa9 11w11h9J'w'ii ') wJ'w11 u1fr1nwLfr bL' Pfr

'lw{'n 'fnz h, :DpwLufaw4w'ii uu, 
0
UWUfnlhnL t/_wp'l-wl]nLJ'ii, 'tu1-

u1nt f, ,, :, uf., fi.hljnpq b. WJ[ unpmbp[!t 

f1L 1.''l '"' Ultlll /; 8 U/ J II 11£111 fa u4 rzpnui } uw nh 9 J' w'ii [;L flw pftq n 'l 

w1FbL11"nu1pwct1[wct <:uunu1111u1nu7.L/;pfr9 t /:, lwftf!I lJ.J'pnrzJ? wz

/uwpt-,'nuf htwftfa mwpbl1u1'ii 800 .t:wq_. wnLf1111 wpmw.7pncfJ1w'ii 

2( u.nft ru1r1 f!LftLnui t /J,lf1-faL, 19 wn4nuf1' ~b;;wuwwLfr dn

'L "t/P'1w~wi1 .t:w'iipwUfbmnifJ1wLL!1 'l-pw'ii9 .t;wJ!"l''l-""l bL f>mw -

1/iwL , U'f; p 11faftwL, IJ.L1n/1u1'ii 1 11.U'),_,, ,J' /,zwftfa pl11p/1 J'nm ftbul! 

n1r1wpft1[n1ii' t 11wnl9J'wL: 

fll'n~1 p ~""P"""fwmpwumnuif! /unpf! uwnh91iwf1 .t;w,fw p pw

t/_w~wL w 2f11wmwmwp Ufl'"Bb" l 1 {!Lq npnul' h1wfil! nif1Jr Lnipp 

''l'"'f LJ.J/Jjiu , nwmfi pb11pw>'wqw.pfa, L{w91iwf1, mbuwl111-"L"l"fwf1 

r'tif/LU9 pn 11i' w1L Uff,UT[! ~ -::Lw11u1t/_npfaL ~wtf1 'l/;pc} "l"' <; /;l •lt!
'£ U/ 111[ LU J .pf, bpfr 9 / 

l; l L!! fJ/1 u"' IL{, 91f U/ Y1 fJlll , ,,,,,,,, w,,, I' UJ l! U1 ,f wL IJJ ,r /, f, IL/ !I! ~ /11 w"' '!1-

W UI [' qnrJ- n11n1.f<11n1Ll! pwdmftu11nf,pli.Lbpfr .t; f;nw9nurf1 [ : !lfiw-
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iwct 'f"!n tflJn Lf, n,Lbsnrz J'bp.bLwLbpfr'ii, WJ'l- 'fnpd-nrznifJ1n,f1l! 

J'bc} tiwuwJp 4wmwrtf.niJ' t J.lmpn1[1 {ht; .t;bwwq_nwnizLhp Bw. 

<T/numntu4fof1 u !2,. 9-pnulwL ( 1978) mt/_Jw[Lhp bL phpniJ 

w 1L J'w 11fiY1, n11 blw41! niLp p wpJ.p 4 bizwnwt/_wJnifJ1ni'/,, "111! 

ftwizdnuf ( f1rw qwLqtf_wctfa J'nw 0 ,013-0 ,109 wn4nuf!1 U.jq 

"lwm"ilw 11n1[ f,1w41! ltf.wLnu.l /,L o,,_w-211w1faL 4wJ' qfrppw9frnL 

L'lwsnrz ,f};p/,Lu1f1hi1/t 1FlY.1 ~1[w91fwf1 J'/;pM1wJfrB 11niru qw[n< 

l!'iiflwspnu!' /;Lw41! nidbiz 9h9nirz1[nuJ' t p_pni/_ , wJLni.t:hwb. wL9-

f1niJ' 9 wu9 wJ.b. 4nL1[h1bpfr t/_pw1ntf.1 np111htz 'iinrfr9 w huw4w

tf.nl'tf.n1J' tr ll.1u mhizwJ'wunuf t;n un cJ' t UfllTn irz'iihpfr q['wJfi wt/_h

ln/1'1 J!"'f'l!' fiu4 J?Pfr w1L .pwL111l11!' n11 d'iiniJ' t UfUTniizLlpfr tf.l'w, 

ftwLfuwpq.h1nuf t LpwL9fr9 Y/!ft ;.upmw4wrq. 4npnwmf! • 

btwftfr uwnbgJ'wL <:wJ'w11 4fipwnt/_niJ bL q.£fi1wt/_npwUfhu 

,<fatn 1frqfiizu19fr11L-4nLqb 1bpw Jfrf1 uw nb9J'wL J bpbf1wL bp[! t U w

nb9J'w'ii "ll'"slwfr wtf.w11mfir; >burn u1mnirzLlpf! 4wrbtfr t mb

uw4w1[nrbl u tfawflbflwt/_nphc f:w19 w z/uw1nn1z nidfr /11Lw1Jw'ii 

'i.14wwwnnuiLl,pni/_ uwnh9pwd u1111nuzLbpf! 4wph1fr l lB'iibt J f, ,J

pf;nf1wftpizlpfa 1fht_ Lt WJ'l-Ufhu nulwl'4 bl hp4wpw111f.1. ''lw .t:u1wL-

1)'wf1, fau~ 1[b112f1w4w'ii WUfpW'ii.pwJfr'ii mhup UTUl[nL q.npd-n'!.n i 

flJr11.LLf,pf! 4w111u1pl£ fapw9nLJ'fo9 wLiffr2w111bu wnw2: 

f;Lw4/1 unp111bpfa9 funpf! uw11b9Jw L <:wJwp u1fr111wLfr M1 

9,f;Lq.w-Q/;Lqwf1w , f!Jn4w .t;nf1wwu , UwLpwju 1 l1n1funJ'nlul1w1w, 

l!fr unt/_4w, Uw punL4w b. Wj[ unpm hp: 

"uni!L mhfuLnlnq.fawL 4wpbtfa l 4frpwnbt Lwu 1J'npn i u J'nzfa 

uwn.!19J'wL qhu1.pn1J1 
'-I wp1f P/1 u u u .t; w izw 112/r u w nl 9ti wL .:; w 1! w {' 4/i pw nt/_ n 'l 111 b p1-

Ln l" r1/1w ft wL 11 /11 b J' w'ii n /tn z lw 1f.nt[ m w pp bpt/_n ,J' t J' J" w Uf [!UT

iz w 111 lu w~L f,p{r uw 1,_/;9JwL u/ubJ'1u1fr9 1 ShizwJ'wu phpt[w d- .t:w

t]Wf1'if! J wnwL9 nput 'i.1U1/11f1w4wL J'zw4J'w'ii , b'ii{Jw114tf.niJ' t 

u ui nl.9 ,J'wftt lJbphLw1fi.'1 t}-n LflU q.w[n i,9 t; f,,nn w1L n''l'l'[n iJ t 

1izwftJ'wL wlrzwJwu , np111l1 rz '': w111nil1 11w11p/1 ,ffr£n9nt/_ t; h11w9-

1/nuf /,11 ' 'f"''l"d[nfJl;f'l! u c}w rz4wUfw 1r1,1wL/!1 'l-pw'ii .t:w2npqnrz 

uw11 pf: 1fbt, o 17 u1/11w nLfa :/1 .Ffil:119 n1[ .<; bnw91fniJ bL mbpu'iibpf!1 

(; j""'L f;pfa ,ff, UJ B" l"lr' "I' I! /1 W.(l J' w uh fr l1 f1 b f1 } f· L l "I bu L UJ u J' wLf1 

" I w 11 u;_ 'i.1 h ['[! , •<f, l'i'L w ~ 111f1 w l u w 4 LU q n piJfr 9 .t; bmn Uf wn iizL hpp 

i,h u:pt,,fJw1fnr1[11uf M1 It nuzwr f11f.n tJ' uwnLwpw'iiw1frL /un i9' 

"I w 1
: "I wf11f u1L : 
!}f'"'!wc} w 1L .t;w 'ii'fwJwLp/1L 1 n11 /" LJ.npfr ''{UJLIL'iibt'l! hpl/w(' 
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dwJ'wLw4 .\Lwpuu[np f, ''i"'.t:"lwLhl fJwpJ tf_/i-G.w4nu1, ftL;_U[hu 

dbp l1p4pntJ, w1Lu1lu f,l wpmw111JJ<J w L1wL Jft i wp~ bp4pLh

f' "LLf uwnb9JwL J/tf_n911t/_ hp4wpwm/i. d wJ4bmnt/_ U[W.t:U[w

LfftJ bL Lwli. npnz 12wLw4n i fJ1wJp fuLJ.npt OpftLw4, U.lfu-ntJ 

wf'u1wq.pt/_nrz /uLJ.npft plp12fo Jnm (j mn4nur "fw'.'"fwLt/_niJ f, 

/unp[! uwnb9JwL J ftpn9nt/_1 lJ.J'l- 12wtw4l! Lwfuwmbut/_w~ f, 

ftL;_"{hu wLJfop_w"ibu oqmwqnpJ-blnt, wJL"ihu f,l <wLpw-<:w 1ur 

fuLJ.npfo 4wp4wL,,_w4 "fWU7pwumblnL .\wJwp r 

lJwnh9JwL 1:wJwp Lwfo1wm hut/_wJ /uLJ.np[! mhuw ~ wt/_npnul 
Mi , tt/_lll'iln t J , JbfuwLp4w4wf1 l1wJ 12/tiiftwliwL /;w'u::.:u1w p <nt[_ 

~hnw9fmtJ hL 4hrzbe, dw12pnui uhpJLwpLft9 , /unpwLwpqft4w

d li. l1m11mn tJ , J 2w4nu.l -<:w4wo1211ft'1w9nt9/t;_ft LntJ-ni.1f1Hpft Jh'f 

(Ln tJL[!, /tL;_ np ,,_brzJ.ft Ii. ~ftpw'i,ft .\wJwp)r 

/;. U.lJwzftL Ii. ntp. (1981) t4wpwqpntJ bL J'wppt/_wJ

fuLJ.npfo 4mnpLbpft LwfuLw4wL ilzw4JwL 4 hrzwLw lf , npnL.p 

4wLfunuF bL ,,_b!/Jpnumw9t/_w~ "imntrzLhpft q.11p2w9n 11Jp 4-o 
dwJ1[w eL/Jw9pntJ1 'JopwLp .\hmlt1wLLbpL bL' 

1. uw/uopnp Jwppt/_w~ fuLJ.npfo 4mnpLb11L eL4rzJ tf_ntJ Ii.& 
4lpw4pft wrzfo 3 mu4nuwLn9 tntJ-ni1pfo Jb2, tntJ-ntJ/Je wpwq 

l!lpflwifrwL9nul" f, <1nwt/_1JJ~pLbpft J bp_ , pwLft np Uf w nuzLhp[! 
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