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tf"li:pblfi.tebbpi[r q.b,urw(bh I' I! 1 4nfJUurpn;4!1{r·whhp fr Jwubp.f! 1 qnpt}fr.p~ 
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/!uur. rlwJwL·w4wf!LfJws.pnLJ t{rntfrnfuJw11 pLnLJfJfr WJ'J ntrlbpf! pw~ 
t/!wfli[_nLJ bb' UU7WU7p4 {~WUU7UJU7ntlfl 4wJ 'JWfi'JW'l pnpnfut/_nq), 'Jp11w~ 

11Jf..4 (.-:mpt/_wt}wJlrL-wpwq_ w'Smz) lr. s ·frilfLwJfr1l (Jwlf11l[_nq-t{rnt{rnfu~4w11, 
JhtfnlfJJurJp 4wJ "''l'l:"4JJm.Jp .-:wnwfu lr. pwqJwU(wmfr.4 t{rnt{rnfwln·q): 

bwJ-w•tf UIJ'J ntrlbpfr ~fr.pwnJwfl hqur11w41fr11, 'JhU7UI[nLJ '1-l'w~.p wnw2_w9~ 
LnLJ bL mwpphp (t!.qJw11, ubqJJwL, t}.nJw11, n[npJwL lr. wu) [UI('nLJ~ 

£bp, np.n11s wq'lbsnLfJJw'b mw·~ 'lbmwll! ~wpnq t wmwflwl wnwJ.lfw

~wL q.MfmpJw!Jl[tw, Uflwumfr.~ {IJLwsnp;'JwJfrL) 'lb!fmpJ!ws·frw 4wJ .pwJ

pw Jtf. bp 

.U"b:fuUJiLfr~w·~wL .-:wm~nL{JJn!CLLbpf! .pwLw4w•Ufb•u .pLnpnzn"J hL Jb

ar.w qU l' fr '1/"i w 94 n tfs n L{J I" ,'tJ;l! wpm w .p.fr L m wpp b l' n Lrlb pfr w q·'Jh9 n L{J 1 w L 
urwl~t (J"bifuw11Jfi~wi~UJ'L .-:wU11~nLfJJnL11flhpp QnfJ9Whlfo'lflh['•f! nr·nzi[_n"J £b 

. J b.fu w 11 fr·4 w·~ w11 t{r•n ['a wp~ J w'b 'l w11 w 'l w1b J h {J n qbh p n•J/.t . .fJ w f1r · n l' 'lh ~ 
urw[Lbpf! ~wpnq -bL w'lfuwmhl n1. JfrwJb LnpJwl 2_bpJwum[rG.wLnul 

(20° C), Jhjuwbfr·4w~w11 ~w·U114nLfJJnL1lrbbpf! npnzJ/.ntJ b11 flwlr. swttp 

. (pwswuw·~wL) lr. pwpJ.p 2bpJwumfr'SwlbLbpnLJt Swp.pbp Jw~·Lfrz{r Jh

urwqw4wL {Lt. n1_ Jbmwqw~wb) 1IJnL{Jhpf! mwppbp b'l:wbw~bbpnt[ Jzw

J,.'&LnL · rlw·JwLw,~ Lpw11s umwswq Jbfuw&fr~w.~lll>b ~w·U11~nLfJJnLb'bhpfr 9"L

sw11pzbbpf! pbtrJ/.•nLJ b11 ~wJw,JfrnL{JMIUJI~UJL UU1W11<1fUI['U71Ibpnt.:J (fOCT) 
It mbqh~wmmflbpmJ1 O,qm1_hntf. WJ''I 9"'9w'b.frzLhpfr'!J, ~n1lumpnL~•mnpf! 
It ur6fu.f~nl"W!• hJ.·1Ibl·"'"- Ulf'urW>qpuro11.pfr tf.pw ''"'Lifnq ~wzl[wp·~wJfrL pbn11[!

l 

4_wt}.pf.J.bpfr9 , •flpw wzfrtwmwflpwJP,L urwJJwfJ.11hpp!J, .wfr~.pwrlbzm ~nww.
tf.nL{JJn'flfrs, hp~wpw~bsnLfJJnL11frs h WJ[11, ~.wpnq b11 G.frzm [!1lmpb.J. 
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d.h[!t 

1/ofrmwp4h11.p .Jbmwqw:4w11 LJnLfJhpfr ~wplr.npw·lfn"Jfl Jbfo.wLJfl4w;~wf, 
~UJUJI~ntfJJnL11flhpf!, UIJ'lf ~wm4nLfJJ-nLLHpfr sntswLfrz11hpf!, 11pwrLs '1-"l'.,._ 

11w~wL 11zwbw•4nLfJJnL11'f! lr. npnzJw11 w,Jb11wmwpw~i[_wt} JbfJ.n'lbhpf!t 

ltn2mntpJntli ~nJ.ItfnLJ t wnw.l.lfw'4wL '1MfmpJw9frw1Lbpfrb q.frJw

'1-flblnL Jbmwq;jJ ~wm'l[ntfJJnL11,[!t - flppw11 pwpJ.p t Jhmw'lfr ~ntur.nLfJJnLf#~~ 
WJ1Ij!w11 wnwAqw•4w11 t{rnpp 'lb~npJwsfrw t Lw umwflmJJ PI' tf.rw ~fr

wnt/_wt} ,wpU1U1.[!p11 nLrfp Ull[_'JbQnLfJJnL11pQ1 lfbmwqfr 4nzurnLfJJwfl QnL-

~w11frz t LnpJwl wnwJ.lfw~w11n~fJJw11 Jn 'ln'll! { 8n,11qfr J n'JnLlf!)' E. 
~q.jJJ2: 

t1f{c) A!(e) 
fJ27o 

'\,~ . 1. (!mn oqdwli '}~W<Jrwd~ ~~q~~wqwli (w) 1.. UjWJdwliwqw.li (p) b.untC.DlpJ!DC 
uwlidwli~ nrnzmdl' : 

o~ 1-n£J 9"'19 bL mp:l[_wt} 1Jhmwqwl4w11 11Jntz11bpfr J .q.Jwfl ur[turfr'% 
'J;[rwq{t.UIJ11hp[!t !lq.Jw.L ~nphpfr uh._p11.w4wfl nLqqw.q.Jr~ Jwul! wp.mm.-:wJ

mntJ t wn•wJ.qw•4w11 'Jb~npJ w9[rw Jfr ( bp~WfLUQJ,w11) .J!JqnLfJJw11 f.t. fi[!

J nL~f ·11~UJIUJ J w Jp 4frpw nt/. w,} [W p•J w11 >ntqfrq · ~ wJ b,J w m w •4 w bnt{J Jnt'itp 

f!ULn l.n~fr" opbL.pfr 1 UnpJwl wnwJ.q.wl4whn[fJJwh •Jn'1n'll! {E) l!f'"l;tf.nt:Jl 

t fr11£Ufbu LUJ[fi[w,t}n~jl-Jwh ~wpwpbpn<fJJnL'itf! 11pw. •WILW2_WQ('Wt} bp~w
·" w 9J w L tf.r w, •n PI! J.q.J w';11 '~ n p fr ·n <q q w•~ptt w J fr 11 .J w u fr -t: w J wp ~ w u ur w

mntfs t h ~wt[wuwp t a .wfi4Jw'it mw'itqbflufoil: 

e "'l' wpw L un 'l' 'U(Wf''l iJ b U1 w'lfr fr.n ,.J LU l wnwd.lfw4 wbn Lp JW11 ,J,_ 

'J"'lf! frtfr•UIUJ ~UIUU7WU7nLfs •t ,h ·lf['b[Jb ~wfrli[_w.t} ~{ flpw Jw.ppnL{JJnLflpg, 

fuwnflntpq11bpfr wrt,4wJnLfJJnLfifrs k 1If;zur4Jw'b bqw!Lw.~pQt Phpbfl11 Jjt 
'l 
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mJ'! 1J (0(-'-[=[\7} ,y.m ifnmp f!-4Fm~Jmplm:, ifliupf! umq~ Gifp~ubtif '! jnuTr 

-luJu JruGmJm~Jq· 'l"'~mJqJmJmj '~"''l"'l''"''f IJrn'p~JmfJut/t dpmpb'f 

'flJ J'"upluJu il'!uJu '(% 'ch) p"~u&imJiq'J IJm~mrJqdmJm:, 1J (%' 2) J.f'"~uGmJ 

-m~Jq 'lm'rmJqrl·mJm:, '!.lJ Jq'!.l'if'!.mG.,uG 'l"''n~uNmnmlln if.Lmmq.n 

t~ mlqpmJ:,tjm iltj~ufeJ.,uFm~vm '!.mfd1U~if,;,nmlln Jmrm:;. 

ifJ'1eJ"uf'! tjm'IJm"!'iflm'ljqilqp 'jlf''IJmLmurqp tJmnllj •tj·mrpfmiiFmil 7'1''!.Gcrb1Jm~ 

'! LuJmJr Jp.,u·GmtjuJur'!"'~ 'l"''I'Jml 1J "'f!'qlj·1U ifl ifbqm p7UGmJpmq:i11Jif 

''!·l 1Jifurnm71n iJLmurqp uilJ 1Jnr1 :dpmpGmf'11' if'!.miJ':,mn 'Imftl.,t»rpunu:, 

mJ'I 'ifGIJ'flOul[ iJJu• 'pwGmJpmtj;Jtj"/ 1J m4GmpJurf;qvuJIJJjp IJ'I'mnmJin 

'tjm~rmLqur: if.Lmmqp "''1lff!1U'IJ if.L'lm ~mm ljmftl·wGqiJibni· ljmp.Jml f"'P 
-l·il•lj Ju• t/·'!.mi/1 ·~'l JupmV''!.rmm"jt. ml.r mlnm 'dpmFeJ~u~'ifrurnmlln '! fmp•mpo 

JLmmqp lJf]'Q •Bif·'!.ml''!r"'"' ljntffl.,u'!.r~unu:, 4·Lm~nqp lqiJB:tjm 1J Uf!mpJml 

'liflif·p LuUb-m 1-LJGIJmb.mJ'ln' pmbiiJm iff! mil t/p '!'1 LuJm~ il'!.mJ'j ( 'J]f m 'I 

J'1ilmy.uJ~4J'• t JlJfJ'l:,.m·~ml' 'J9f!IJ1UF fl~un/ut/tu,P IJrruJm~r t/Jq~<lfmpJm~ 
•J'l'!'!lu{.~"!."' UlflUJ'J'I'!} fluJqLqm f!imp·GmtjUJm'!qiJ t/tlqtj'J'7uJm) •t/tmi 

-mJmnmpm:;r'!.m 'j'f fmpnflmJ JrJqiJ['"UJml f',;,Gm6mum rlpmFd7ur6q·Hm 

ifJqplu IJ'4ilm•urJmr p1ulmtJS~1uJmn'!u~ ~ f'1u1mmq-L J.,ufliJmilmJJUg 

til•'f.7ulif'utJ'lmmu:, t/id'IJmmmn/rlm tJJq'!m-tJrG~rru:Jmn:f!U~ 1] ifJqiJlmm . 

-qv tjm'IJmLmuli1J'• '! p.luiJ/lmJfJmd iltpuFeJ.,uiJoJ/mnmlln pt/o:,,Ju'Il 'I"'.f' 
-GmJprm•IJil'ljcJ :(

1
D} Jrpul£11uJpm if'/lmm•qp f'1UIJmJ'(Jmd '! mml 1JIIf1;J'Jfm 

'il·IJmry.tJurnm ifFmifGmpJurf;qv '! -¥lfi' 'JmiiJu 'puJu mniJ 'i1fJ1uFtl1u'Jmm:, 

'lml'Gmtlpmrt,illj-4 ljdqf!Lmmqp fntplnm~ '! mq:;r 'Jmfdlu~qmnml{IJ 

tGtJJqiJLmmqpr 1u '1'1 J'fluJqJJmm GqmJv Jj-Ju. mnil ''{ '14'11' 

GqJqf!lqqm~mm:;r .luJu'l;l qJqfJLmmi(p il'J1uf£1JU~qmnmllh :J'11uFf:l1u~mm!t 

1ulqqm·ln·:,.mln U1Jf f.ntpG.mmn utitq:;r GifruGmv'l:, t/Jqp"u Mm 1] 7ulqn/u·t/t 
J1]'( J'i 'Jmplmilfmil Grt,mvm. d'['mf£1.,uGqiJbm t/Jqp1u 'lifilmmJrr: ,tT,.ifqt{nFm 
1
1u1qp:Gml''Jucf;qv ~r'fm·nn_rNrr ifLmmqp> ~ p1up!lu1J, ~pufthu~tjmnmlh, 

·. t~/1qpm 

1~ 1y.m11' 'fm'IJ.,m'IJ''lm 'p1uFmbmml{:;r ~nlfl 't/rlqpm 1] t:PPI'h~ 00& 1J1'1tf!' 'I 
f7UIJ'I1"'~ Jirjmp:,mn 'f.mffi7U'!,1UnU:J 'fJqiJmm/nLu/n fm7rJtJfi•q7 f'mp~rJmtl 

-'Jq f!n1p1rmlp ~"umm:;-;/Jq 'pr~uil:lnqv• IJfm zPPI'b~ u J''1'tl'"'v1J '!' J'1UJ' 
-bmiJ ilriJmp~mn '!."'lflflU'Jlunu:, ifflim~Jq 11Jmm 'nqlnnF.YJ tB.Jp~u~mZp· 1] 

Gq·'!,1~f£f,u.JumLmJ mJIJ ~ fntprqrmry mntfn/· U7ml 'qhuvup 1Jmi£/1UIJ.mltmb 

-vmum lmpJu'!' 'f.lulff'uJqJ·Jmm t/ 
1
Uf!'fTI!''!t"'" IJm.F£f.,uJpm 4Lmurgj} 

. :Jmlmln IJ"'ff)'!Udfm ~ J'luFufr 

illj1Ufd~uJqdmJm:r qmf£1'1Uf'1i' fjmF£17ufmp<lm1 '!.4im'IJ•Jmplm~ LufJub 

1] lf'!"'i'!t'mn 'JmTfl..,uiJ1Unu:, t{Lmmqp' qlmmq-lJ tGtJnmpr luJUJ t/'Jmp::mn 

'!mF£1"~u'f.1Unu:, ifLmmqp. IJqG'f!"""bmJqb '!• ilmqln?i J•Jq'J['"uJml tJ1qJmrm7F11ief 

4wmu tilljmf''!r·mn• IJmffl.,u'l"""'"!t 4Lmwqpr. 'Jill p1uG'lmhmJqb pmfr: '1''1 
mup iltjmJv qflq •Jupmb"!.mUI]r 'J'l p~upJmJ'm:r JJqiJpfluJm-7 fmGm'lmum 

.· . II 
p1ulmmqlt' rlpmldwGqvbm t/tlqpw .fl.t/ilm·utJm; 'Jrnulm1Jllllf7 tJ. 4JqJmmJ 

-F.,ufi.•IJ.m iJr"uGmlmum ifF'mqGm'J'tlutfjqv ( IJ41mvJuJim1jp) IJ•4mnmlln p1uil 

-Gmfi·'li/ 'f.mpfdu·bm:rml tflJtlfJub f·m~ if·Fmt/rfliJDuJmn·'luiJ• '11mmu, 

tp•uGul4p 'l"'f''ll'Jmf'Ju,P d'l';;,.l' 
'-vil'f JPUpGmmn 'l'l lflmn:~u:,, lfilqp:m 'Jtf',:mpr IJrnFfl.,uJv·ml'tJv 'I"'J'Fmi!Fmil. 

G'lmJ'l tf.mmu · 'mJf ift1'1'11mf•pm {'ntpGmm'll '!I pnufjvmL-mJL·"!r,m mnqll/ 

il'!.,uFfl.,uil:qeJ '1tfl17 ifl1UJ''Ij• l(mfjmpmp '1"'J'·~ttlmfJutJr· puf'rl.ubrv 4-nqf!Ldrm 

-qp tJntJinVFYJ :(€" "c.) ii'fluffl.,uJIJmprifv Jupm~mf!:mpmp IJmpvf pu1ql 

-uJu 'puplu'IJJmrJut/t IJ4mmmn 'l"'J'Vf IJ'I J'lUIJifJmn/ru,P JJf'luiJJmfJut/t 

'Jmpbf. Jmpmr:, (IJ11m, .,. JqiJmm/n.Luln tjifFmiltJfdub •Jq1Jilfm]r11Ufm·pmo.:

Jf'Jm~, ''J11ub,ul) if'#qiJLmUl"{J' Lu-Gq'!.1u IJ7UF£1w,~.t/mnm1·1n Jilut/t 1] rgtuhrJ 

:( 1 ·IJ·IJ} p1utlml Lu'!.mnfnmUlmln,m'l'rm:r iJ;IJmfd1Ufmp'f!v'qJ. f''ll'';,.,'l'li'm nqln 

-Ju ~· f'lUf'f."'l'::rmn (d'JI/'b~ '
0
o) i11j1UFf}luJvmp;iflJ Jupm'IJmtjmpm.p 

t( rl•r· ·~rrt) 
t/-% 6'0 ~· pr~u•'!.nm:r il'l"'uGmtlm~Jq '!11mvJuGrmtjpr J'fiUtiNn•qv t/tlu '['fluJ 

-ml nq,ln.J,u (z;pJlf'b~ '~•Oo) , iltjmp:,mn 'l"'~miJmpfmln ljmfduu'J7unu:r .'!'1 

p1uluJu ~lnm 'fmpU7Fm:rm~nJm t/11 <riJ~r,mf!!Jm:, 'lmf'£flu'1rounu:,» mdpt 4'!' 
-mJb.mtJv, q£/q t( m. 'l ·~1'!) «f!t/~mflJm:, '!.mf£1'~u'J1urnu:r» '!' J'7~1Jmn/.nrir~n 
-mlnmprm~ mdpr .ifp.mJb:m4v qmp.bf 1J 'l"''I'·Gmf'lfl' 41mbib 1JmF£1rruf·mplj11'fd 

G'!mvm ~( pr~uJm~Jq iJl1uJ'''l ['rtuillnqb tf'Ju 'p·wJml 1JF1ubrm"bmp'Jj nqlnJu 

i p1up?.ufpu'ld (z;PP/'b~ "o JIJmpr:,.mn '!.mfd.,u'!.~un·u:, 'lm~m~'if"baj'q; 
. ~~. 

-mp:,mn IJmleJ7uJpm· pm'IJ IJrnlfl>JuJvmprifv Jupm'IJmtJmpmp ,•11J1uf£1;ru.Jv 

-mp'ifv J.J'mpmm~"!. 'l"'J'Fmilfmil 1J· t/'#qiJmt/GmpJurf;qv ~if'mnmlln fqp· IJ'nt/ 

'f"'l'm'J'r:;rmn IJ"'Ifl7UIJ1Unl/':, '!: p1upluJu'!.J, J.pmpmm~'l 4Jqljmt/Gmp~~cf; 
-qv ~'t/·mnmlln ( ljm~mtjd•briJ.n} Jilut/tr il~.,uFfl"uJvrmpifil· .ifLmm'1!' lfm'l;., i' 

-mp IJmFffrufmpf!v'IJ ~-Jmmm'[J :iliJfluTfl~u~JUlm:, ifbmm'fp 1ulqJvm'l''4v J'l 

-mpFmi!FmiJ 1] 'l4J'l'l"''t/Gm.pJutfjqiJ · IJt/mnmlln ~ ['1Up'lu~ ~puri:hu.lp'fl 

I J pm f £11 U Ul m f''f J'•m !t • ,U'{fl1Uf'J 

'l"'~mLmmqpJ lu J1.,uFfl,u1qJrmum Ju1]Jm~· G'lmJ'1 '( 'lUm l] JqiJ,iJo'lmJ 

-mp.Jm:r •JqiJil'iffJub •Jqljmq'{llf~uJm·n'lulf, •Jqnmp 4Jlf'J"''I'1ii'l!') ~""'J 
-mpmp 'l"'l'fJub:m=b:o J'lfl~uF'T. IJ"'~'"''l"i~m'l'lillfl'' nqln.Ju ·.ri-.prr'u'f.mntflr. 
-'Jm:, J:'!,1ufdrtuU7lu~ Jf,Jmil ( t/{'},m~Jq 'nqlnmJu]rm'!.nmp) if·Jq~LmmqJJ . 

'006!/C p:mJtf;lu]r. 'ooou: · flm~Jq 'oou. l'"~t/~t/tnunm 
'O!l6&f IJ'{lHitJlup 'OOOCl ~qifG 'OO,!l!l bmfv.n 
'OOlOC p·uJif '0!:6ll fiJ'iLin '09Ct !'1u'frb~IJPmp 

'ooou lq'IJ'if'!. '006ll '!.fT7ml/m 'oou ~mlnm'l[ 

. (zpp/iJ~'). JJ'I~ 
-ilqpJm (3} t/huvup. IJmfd.,u'!.m~mbfmvm lm'['tlUIJ tJJqtjLm._Uiq['. if'f.ml 



I 

uh_pf11u:f[wfl bpf[wpntJJJwL Jb();n~fiiJwL (lo) ~wpwphpntfiJJ·WJ.p, wpmw-

~ UJ rm4. w .J- mn f[n ufl b pn "-' 

1-lo o = -
10

- 100 o;(}: 

Lwpwphpw•lfw!J fib'lws;,vJI! npnzlf_n lJJ J; ;fu:qJU/1fi mb'lntJ, JUJuph[!h' 

t/.rzMntJ' ·L.J:ntz•Jt ·twJllwft.Jt f[urpt/_wr)pp Jwf[bphu,fr •t/tnnwsJwfJ (F0-F) 
b. ·LJntzJt f[mpqwhpp ul[qpflwf[IUIL Jwf[bpbup (F) ~wpwpbpntfJJwJp, wp

. mw~wJm·lf.wq mnf[.nufJbpn.t[' 

F0 -f 
c:p=-F- 100 Ofo: 

0 

lfhurw'lJibpJt 'Uflwumfr'.ftn~fiJnLllf! l:wf.l,'l-Jtuwflnwl t fJw.b. '1-f'Wllg f[wpb

l[npwllnLJL urbJullntn'PJrw·f[.wlfJ ~wmf[ntJJJnL1111bpfts ;Jhf[[!, ;npft JwuJtll 2w

pw·'1-pt/.wh ~ umnp:b.t 

•t-puws4ntfintpJntli f[nt.t/_ntJ t ~nqllwhntf/Jwllf! '1-Pjw'l-PblnL , Jbmw

.'l]t •<wmf[n,PJnL1If!1 1.nq.flw,hntfiJnLfJ wuhtnlf. ~wu'lfwllntJ bfJ JhmiU'[nLJ 

9Piftplf (f[pf[fJt/_n'[-tfntfnfuwf[wfl) [W('ntJJbhpp tW'nWl_WSf'Wr) . fuwfumntJ 

flbpp w.umJt-Awfl.wrf[wfl lf[ntmwf[Jwfl ~bmb.wL[!-nq ~pw .b[1f[wpwf[bsn~fiJwf.l 

ftlf_wqntJ,I! li. [!WJ[!WJnu![!l ?ftJwsf[ntllnt.fiJJnLllf! pflnpPzt/.ntJ 't '1-P'Jws

f[mf.lntfiJw11 uw·~·JwfiJt .JUwf1JwJp ( O'R. . ~'lofUJ2 ), ·npmb'l R .ft!J'l-h[!Uf! 

9Piflp wu.jt.JhmppWJp •qnpr)wqpsfJ ,t, ,b_ ~wt/_wuwp t !J1/r.fttp fllj_wqwq.nLJfl 

[WpntJHpJt ~w!llpw~wzt[wf[wfl ~wpwpbp•ntf/JwiLf!' UftJirmpftf[ gp·lft/t clw

Ju! llwf[ ftl[wqwqnLJf.l ,J,. wnwt/_btwq.nLJf.l 'lwpntJfibpf! Jbr)nLfJJwJp ~w

qwuwp bL, fJlwfJLbpnq ~wlfw'l-fo£1 b. R=-1 1 hJwL '1-hUf[!"LJ '1-P 

Jwsf[ntf.lntfJJwf.l uwr~Jwfll! llzwfJ.wf[lf.ntJ t o_~, 

10"' /0 6 

!lf'tltrr frr1c 
\,~. 2. Cum &nq&wbalpJw& ~nr~ 

'l~dwg~nt&mpJw& uw&dw&~ nrnznldl': 

10 

?JtJwslfmLntfJJwll uw').Jw~f! 
npnzntJ bfJ f[pf[Lt[n'l-t/tnt/tnfuw-

1[ wfJ llnJ W.fJ, d.q.J wfJ-u;b 'lJ J .w fJ 

f[.wJ ntnpJ.w·L wq'l-bsnLfJJwJp 

~nq.llwhntfJJwfJ t/tnpd.wf[JwfJ .!Jt -

p_nsn't/. t l.nq.llwtlntfJJ.wf.l f[npf! 

(111[ . 2) f[wnntst/.n_tJ t "P''lhu 

9PiflP {tupt/_wr)nLfiJwfJ b_ bpf[wpw-

f[bsntf/JLUfl ( sMthpft P/tt/.1! Jfo& 

lu. pWJf!LUJt/.blf!) f[wfut/_·w·llnLfiJntll, 

Jftwmbuwf[ lfJJntz11hpft ubpftwJJt 

t/tnpd.wpf[JwfJ ~JtJ.wfJ t[pwt ?Jt 

J .wsf[ ntbntfl JLUfJ u w~ J w:fJ I! w p 

mwt:wJmlf.ntJ t ~nq.L.whntfJJw~ ... 

4npp ~nppqnflwf[wfl ~wmq;wr)Jtfl ~wJwu(wurwuJuwfin'l lwpJwJp, npp Jw

JwL.wq LJntzlhhp•f! wnwLs [!WJPWJ.tf.htnt '1-frJwLntJ bL mplf_wJ- fillf_nt/_ s/tf[

lbppfi, bfilb ~nq.fiwr)ntfiJ1wfi lfnpf! ntfiJt ~npfttlnhwlf.wh Jwu, sHL'hpft P/tt/.1! 

"thmjl t LfthJt 107-Jts "l U[•Wf[wu , f.uq ~npftqnfiwf[wfi Jwufr pwswlfwJnL

fil J wf1 q.h Ufjlnd' 108 -/19 n]. Uf·Wif w u: 

I.Jpf[Llf.n'l-tf"'fnfuwf[ui,fi ( upJburp/tf[ 9PifL) [WpmJLbpp 'l-hllfjlnLJ 

filntJlw·mpbl'P [WpntJ'I! npnzlf.nd .t o_1 '1-ftJws•lfmhnLfi/oJwfi ,uw~Jw&Jt b. 

w.JpnLfJJwL UfWzwpp ~wpwphpnlfJJwJpa 

u·w~m.9~~ot.pJntli lfn t:lf.niJij t ;Jburw'lft "1-ft:hw;J"'f[, ~wpl{wJ-wJ'pL mtlh

pft fibpqnp•r)ntfJJwfi..[! q.fr'Jw''l-f'blnl ~wiirf[nL{JJnLfif!' lfwr)n,;s,Jtf[nLfJJW.L[! ~w-
4w•tp.pp .t:wur•f[ntfJJntfi.l! il[n l lf.ntJ t pbf[ntfintPJnLfi: llburw't}t Jwh•nt!Jp·lfnl 

fJJwL sntswhfol ,t hwnwJnal' ~wpqwhwJpL JwJ-nt!f;fo.l[nvfiJwL JbtfntfJJnl

Lf! (a,, ~q. tljutl2 ), npf! npnzntJ hfi ~·wplf_wr)mJJtfi r)nJw~ qtnpd.wpf[nl

Jnt/_t ~LUJLw;f[p w.f[nu ntLhsn'l [!Wnw.f[ntup f[urplf_w.r)[!nq LJnLlf! IWJ

.pwJnLJ b,fJ 'An'AwlJw;f[w·t/_np Q9W.t:wpfr qpw Jp .t;wplf_wqnqt l/Jnp•d.wp.f[JwfJ 

J:fttn!lnt/_ qur·LnvJ hl, fi,Jntzp [!IUJ[!LUJJwfi 1qpw J-wfuu•t/_wh wzJuwurwL.pft 

AK (~<f.. u) JMntfJJnLfif! b., ·LUUfW, WJiJ p·wJwtb.tnt/. fiJnLz/r [WJLwfrft 

f[mpt/_wupJt wl,fuwmwL.pwJ<Jtfi ,Jwf[bphu,fr . . •qpw (IWJ[!W}JwL urb'lnvJ), 

."PnzntJ hfJ ·Jhmw.'lp ~wpl[wt}wJ.pL Jw,r)ntgft•i[nLfiJnLfrf! (aH =AH /F · 
~'lo . ujuu2): 1.wpt/_wr),j,Jpfl J.wr)nts/tf[ntfiJwb npnzJwfl t/tnpd.wpf[J wL u.fub

Jwl 9"LJ!J •( •mp4_w,q ~1[. 3-n~J, 

lfwJ-ntsPifntfJJnLLf! 1./t f[wphtft zt/tn

flhL uuwuurpf[ntfJJwfl ~hm, wJpnt

fJJwL b. Uf[WUUipf[ntfJJwfl LnLJL snL!JW-

uftzLhpb ntL.bsn'l Jbmw'lLhpf! f[wpn'l 

bL ntflbLwl Jwr)nts/tlfnt/hwL fupuur 

mwpp1hp snts.wLJtzLhpt /!u~,Lfo np Jhph

LwzJtfuuf[wL '1-bmwtLhpfts z·wur.hpf! wz 

ju.wmmJ bfJ '1-ftLwJ/tf[ pbnLt/_whntfJJwL 

m.wf[ ( wm.w•J.LwwLJtt/_Lhp, zwptlw[Jb.bp 

b. LUJ[IL), WJ'l-UfPuft '1-hm·W[Lhpp Jhmw

'1..1! Ufhmp t oclmqwh LftLJt npnzwf[ft L[! 

t/.wqwqntJL .t:wpt/_wr).wJJtL Jwr)ntspf[n t -

fiiJwJpt , . 

'l.o~ • . :J . ..! w.r'l.w~wJ~G uw~n •g~~m
f'JWG nrnzuw&. ,Pnra&.w~w&. ufuh

dw&.: 

U' bmw 'l'L hpfr, ,J wuLw t/_n pw Uf bu iU( n 'l•UfW m1p, ,J wr)nt!J1p f[n LfJ Jll tL I! 

fupum qqwJnLL t pbpJwumfr.-AwL•p 'bf[wm;JwJp, WJ'b •f[mpn vf[ ·f[bp'Ufnt/. b,[!

t/_wq_ntJ t npnz pws.wuwf[w'b p_hpJ wumft-A.wLLbpntJ ( uwnswp-hf[ntiJJw'L 

hpb.ntJfl ),_ li.J'l- UfWur'Awnnlf. (~wplf.wd<.wjft'L Jwr)ntsftlfnrfJJnL'bf! npnzntJ b'L 

"l. •JfowJb .LnpJwL, wub. swr)p p_bp.Jwum.Jtr&wLLbpnrJ (J.frfl~b. -100° C)t 

Unq_f lf·nt:mJ b'b p,wpd.p p_bpwwumJtS.wLflbpntJ1 t:wuurwurnvfi pbn-
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fl(!qWJ.mfJJ.JUfJ Ulll_']bgntfJJWfl mwq ,Jbmtu'lfr f]WfJf]Uli'l m/.uuftwfJ uuwumpq 

'lb!pnpJmgfowfJ, Pwpd.p £hpJwumfo&wfJfJbpntJ bfJ w2fuwmntJ ·ftwfluw.lw

ft w fJ l[w J w 11 j! fJb p /r, 2 n qn t h. qw 11._ w Jilt 11 m n '£' p.ft.fJ U {" fr 1 nb w•ft ur/t4. 2 w prJ /r;_
'bbpp "'hmwf.Lhp,f! h. wJilu Un'li!/!l Jw.JwfJw·ft ·fr ·1!11fJwsi!nvJ1 zwpi!fo9 'lntp.u 

t phpmJ UIJ'1Uftfrufr "'bmwlllbpf! 1 ·llpwllg J_wtf.bpfr h. Mtfr J/lntf.nfumJp w'b-

fJntJl'I#IP[Ihtfr wumjrG.w·llfr l)w·u911htn< •I) hm;h.wll.pnqt · 

'irft. 4-mJ snLJ9 1t mp4_w,~ un'l.[!fr mfrUffr·ft ftnpf! 1 npll jlpbllfrg •Hp

ftwjwgfl.nvJ rt mpqw:t!- l)wumwmntll £bpJwuln\fr·-AUJ1.t,fr h. rwp.J.wfJ UftUJ-

t~ . 4. Un'lf~ ~nrJ!, nr~ pbfnt
Plwt w&~sntl:nlJ. nrnzlJ.nul ~ - uulJwt 
thrtlwum~liwt~ L. lwrtlwli ¥111fDttl 

un'lf~ wrwqntpJDLliJ!: 

Jw1111bpntJ ll(·WI)J.wll Jw.Jur.fJwf[fr h. fl(!

tfntzfr bpftwpwgtfwl'b ftwfut/_wJ.mfJJn<llf!t 

Unufr ftnpfr n''l'l'w'l.twJfrll J .wumJ 

npnz.t/_.w.t ll(WI)Jw'k Jfrwt/_np JwJwllw 

ftmJ l1Jm2fr bp~wpntfJJwll w$.1! ( hpftw

f'W9nt•J I! % -ll;hpnq Jbft Jw.J mJ) ftn

J_ntJ bf., mpt[w~ - £_bpJ!wumfr$..wfJn!J lr 

mpt/__ wet l 'wp.J w.fJ m wft u n'li!P w pw qnL

fJ/mflt 

l!bww'lfr unq.pfr gntsw1ifrz J..wnw

JnLJ t un'l.pfr uwi)JJJJfJf!' L·W{'n! J I! 1 npp 

mpt/__ w J. fbpJ w u mfrC..wfJntJ tf. n pd.wpft

JwifJ uwi)JwfJ.t/_wJ. JwJ.wfJwf[mJ wnw·

£UI9'brnJ t fJJntzfr mpt/__wt} bpftwpw-

- 9nLJ ftwJ un'l.pfr mpt/__w~ wpw_qiiLf/Jntflt 

('um '1-b!fmpJwgft.w·Jfr (bpftwpw9J,wfJ) :J .bttntfJJwll un'li!fr uwi)Jwbf! nt'ilp 

· bpb.p frllf]b.pu, opfrtwf 
700 

a q'l-Juu2: 
0.2,'1~ 

Uw l.zwll.w·ftntJ It .J,fo [.WpntJ1 npf! 700°-mJ 100 JwJ JJ{UJI)bl-n'9 l)bmn 

UJilUI£W911nt.J t 0,2 % -.fr l)wt[_wuwp bp.ftwpw:sntJt f!u-~ .un'll1fr wpUJ

qnLfJJwll un'l.pfr uw,I).Jwllif! tntllfr hpftnt fr1i'1bi!u 1 ,oi"Jr~wf 
600 

• a 1.10-5 q 't-/tftf2: 

(}.JU ~z.wfJ'wftnvJ,f! gnLJ9 (t tnW{pu /..wpntJ1 npfr Jw1JwfJUJ~ 600°-nttf un'l

.pfr wp:Uqn.JJJnLfl.f! l)w•qwuwp ~ JwJniJJ 1.10-5 %1 

flwt[_w,ftuAIJrll pwpd.p •un'l.P/r '1fr.Jw'1pntj/JnL11 1 LUJ~frll.pll' un'l/!1/r J/lnnr 

wpw'lntfJJn<fJ nt:fJh9n'l .Jbm'Wi'lf.,b£'1! ftnJ_t/__mJ bfJ ftpLUftwwJmpt linfJ

umpntf[mtlpf! pwpd.p £_bpJwumfr$.wllfJhpntJ .wzfuwmn'l '1bmwlfr fiJntfJL 

f!llmpnw •t blllbln;t/__ w :z,fuwmwll.pwJfrll t.hpJwumfr•&w11Jrg1 mrz.'1'!.'l /.LUf'nL

Jfrs 1 '1h:fmpJ w!J!fow J/r j}ntJlmmpht:fr ·J b,J.nt.fJJntllfrg u 'lhmwlfr uiHpwrJbztn 

mzJu LU tnJJJ fJ.pfr tn h.n 'ln"fl Jnlb fr 9 ( b ftit UJ f'LU It h!f:ntfJ Jn IJfJp 9 )1 
12 

'lwrbrmpJnt&p .Jbmw'lfr '1frJwqpntfJJn<1111 t frp Jh£ fupqn'l l ftpb-

1,/,!J ~wpttp JwpJllfr 'ilft·wm•Jwtfpt Cum ftwpJ.pmfJJwll .Jb.tntfJJwh ftw-

1' h Lfr ~ qw 'lwJ/Iw p ift·w qJ b l ftw pttpn tfJ JW•fJ -') bm .lfw 11( tallhgn 'l J /r 2 UJ p.p 

t;w 111 ftnt{JjmHhpfr Jwu.frllt liwpJ.pntfJJwfJ t/Jnpd.wp:ftnuJI! l.P h[wi)LU'lltntJ 

t;wmn_ft d.Ls,fr fJ,Jmz:Hpfr 'ftfrpwnnuf (frlll.Ufbu t!.t~Jwll JwJwllwft) h. .ftw-pn'l 

~ frpwqnpJ.t/__hl w11Jfr£wll(hu 1 frll.;:Ufbu 11wfuwUfwmpwumqwJ..p11bp,fr~ tujlt

ll(bu tL utwmpwuurfr wpmw'lpwll.pllbpfr ll.ftwmJwrJp 1 wnw:llg f]pLU'lt.p .pwJ

.pw'JbLnt L_ tf. i_1Ui9lthlnu C/Jnpd.wpftntJf! frp.wqnpJ.t/_ntJ t zwm UfLUf''l b'lw·

ltw~nr[ L_ wpwqt 'ir2t/__wr} wnw•t/_h/.nLf/J'ntllfJbpfr zllnpl).pt/__ Jb.pbllwzfrllntfJJw;fJ 

ll(f'w ft·m frft w Jni!J ,J bm w'lfr ·ft w p•J.pn tfJ J ntlllf! w J bltwurw pwJ.t/_w r} 9 ntgwllfr2 11 

t 1 U.nwt/_bl urwpwr}t/__wr} b1l ·ftwpJ.pnt.fJjw& l.wtfrrJuill Ppfrllblfr• IJ.nft{blfr h 

_</,frftbpufr JbfJn'lllbpf!t 
flpf/ilblfr J'hfJn'l-fr ftfrpwnJwfJ 'lhll(.(!ntJ Jfut/__wr} ll(n'lll(tuU1fo9 ll(tuur

l'wuuti/.UJJ. q.ll'lfritl! npnzwftfr pbnltt/_wJ.n<fJJwll Wll_'lbsnLfJJw~p fupntJ bll 

Jbmw'lfr Jbf (11ft. 5 1 .w)t {!um PpfrULfr ~wpJ.pnLfJJwll flfr.fi! HB-11 npn-

2_nt.J bill ~ltJ.Il(hu pbn'b{wJ.ntfJJwlt 

{~q.) ~wpwp.bpntfJJntltf! umtu!J

t/_wa qfJ']wd.L. ubqJbltmf• d.h. mltb

sn'l 'l!'nzJwl)bmi!fr .J.wfthpbuftL 

{thf2) : 450 HB Jfowqnpfrg wqblfr 

lfwpJ.pntfJJwfJ 'lbll(j!ntJ · Ppfrltblfr 

JbfJn'lf! ~frpwn,blfr J.L j!Wllfr np 

f]b!pupJwgt/_ntJ t frlli!f!' qlt~/rftf!t 
•{ fr ft b p u fr J b p n 'IP ft /r p w nJ w 11 

'lhll(.pn~:J Jibmw'lf.-- ·J,b£ fupruJ blt 

~wlt'lftUf·Wftws llfruurl_,pfr Jfrth. 

136° wflftJnLll nLfJb9n'l ft-wllnltw

'"-11 f' .p w nwll fr u ur p ri Lf' qfo J. h. n JiJ b-

9n'l UI/.Jwumb r}LUJf''lfrf'f!' pfJ

'i.~. 5. trbmw~ ~wrbrn•pJwG nrnz
tlwt' flr~tbtJI (w), tl,~~bru~ (p) L. 

Jl.n~lJ_btJI ( q) tlbpnJ}&brJ!: 

IJb'iJmnpf! (11ft. 5, p)t t/.·frftbpufr ~wpJ.pn~fJJwll HV fl·frl/.1! -npnzt/__ntJ t P 
phnfJt/_wr}.pfr h. pntpqwd.h. 'll'nzJwl),bm/!fr F .Jwfthpbufr ( npf! J.wtf.qntJ t 

p -
Lpw wflftJn111lwqr}fr Jbr}nLfJJwJp) l).wp,wphpntfJJwJp' HV = F ~'t-Jtftf2 = 

-._: 

t/.frftbpufr Jbf/11'1nt/__ ~wpblfr t tf.npd.wpfthl gwllftwgwJ. ftwp~pntpJwll 
( JftLl.L. 1000 HV) h. l)wuurntPJwlt Jburw'lf.,hf'• l)binh.iull(bu ·WJll l)w'ir'lfr

uwltn,J t ntflfrt/__bpuwl b'lwltwftt Ppfrllblfr 'u_ -</,frftbpufr ftwpJ.pn~fJJwll f/t/_h-

1'1! J~ltl.L_ 450 Jfrwt/_npf! ll(f'tuftmfrftnphfJ l)wJf!llftllntJ bflt 

ll·nftt/_btfr Jbfiln'll! ftfrpmnhlfru Jbmw'lfr Jb2 fupntJ bll 120° qwqwflfr 
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wlilfsntfl n•Lhsnq wlJwumb ~nflt lfwp~pnLfJJwfi flfrtfp npnztf_nLJ ~ pum 

lfnflfr fupJwf.l wumfr'Awflfr fl-nlftf.htfr UfWJJwllwlfwfi Jfrwtf.npf.lhpnqt 150 q'l
phnfit/_ur~pfr 'lhUfpntJ ~wp~pnLfJJnLL[! puur fl-n~t/_htfr llz-wllwfJnLJ bfi HRC 
(;_wtftJwL uwi)JwfJLhpfi hfi 20-67 H.RC}t U.i[_htp pwpd.p lfwp~pnLfJJwUp 

.k tftnpp ~wuurntfJJwJp Jbmwqfihp[! ;_wt/tnLJ bL 60 q'l- pbnflt/_w~~/r mw~, 
WJ'J IJhUfpnLJ fl-n~tf.b.[fr lfwp~pntJfJJnLfi[! Lzw'ilw~m,/ hfi H.RAt 20-frs 9'u~p 
"W('~('ntf/JnLfi nLfihsnq J/:;mwqfihp[! fl-nlft/.btfr UbfJn'Jntf. ,PnpJ.wp~bfnL 
i)wJwp wlJwuurh ~nLfr tftnfuwpH lfftpwnt/_mJ ~ 11588 J.J. mpwuwqfr~ 
nLfihs""'l Jfut/_w~ Uf"'lUfWU1JW qll'lfrfJ' 100 q'l- pbnLtf.w~pfr mwlf1 WJU bqw

Lwlfntf. 'npnztf.w~ IJwp~pntfJJntllf! llzlullw~t[nLU ~ HRBt · Uw wrtwtf.htw"fbu 

oq.urwqnp~~[nLJ ~ pwpwfJ uhurw,qwflhpflbpfo tftnpd.wplfJwfi· JwJwLw~t 

/!uur ~wp~pnLfJJwfi ~w&.w'fu fJwpb[p ~ 'lwmbl Jburwqfr · WJfiUffrufr 

i)wurlfntfJJnLflflbpfr Jwufrfll npnfl9 tftnpJ.flw~UJfJ npnzntJ{! zwm 'JJtf.wp {t 

U.JuUfbu1 puur PpfrHtfr lfwp~pntfJJnL'il£! 1 npp u;nqUfwmfr ~wJwp lfwUf

t/_w~ . ~ J:wJwfiwfJwt/_np -'lf'Jw'Jpn•fJJwfi !)bur a8 =0136 HB !)wpwpbpw~-:. 
sn•fJJwJp1 fJnqJLw~fonpbfl ~wnwJntJ ~ Uf"'l.UfUIUlfr ~mp.JwJp Jzw~tf.h

tftn•fJJwfl 9"'9wfl/rzt /!um fl-nfJt/.htfr ~w'J t/.Hbpup pwpd.p lfwp~pntfJJnL
flp ~wnwJnLJ ~ Jwzw~wJntflntfJJwfl 9"'9wfl/rzt l.fwp~pntPJwfl ,Pnpd.wp

lf.nLJ p [LUJfl 4·frptunlfLU b.fi ,P.fi;_UfhU UfLUUlf'LUUUJp W('UJLU'ff'LU·flj!{l 1 .LUJfi'UfbU 

~l . mbfullnlnqftw~wfl Ufl'"9hufr urwppbp t/tnt[bpnLJ Jhmw'lfr i)ulfJwfl ~w ·
Jwpt 

§ 2. u·b~U.'tllbl't> :hta~talJU.-4-'tatrtaU.lJU.t ~u.s~tn",a.sn~ttl.brf! 

lfh[!hllwzfrllw~w'il k wftrunLbwphpw~wfl WJL :pmw'Jpw'ii[!Hpfr npnz 

'lhm.wlHl'fr fl~wuruwup ~fr.ufuu~wfl UfWt:!wflrflhpf! flhp~WJW9t/_nLU H . uh

mw'l} !pfnlfr~w-l!frufrw~wfl ~wm'~nLfJJnLfiLhpfr11 1 . fru~· fl.pw J
1

h.fuw1Jfr~w
~w1J ~wur~nLfJJmflflhpp hp~pnp'Jw~wfl bflt :hfrq_Mw-l!frufrwlfwL npnzw~fr 
~wur~nLfJJnLflflhpnt/_ oJmt/_w~ uhmwqflhpp Jwuwflw~w)fr9 mhfuliM-wJnuf 

1[-piut/_nLJ hfl fufrum ~wpknp urhqt U.nwfl9 WJIJ Jhurw•qflhpfr l~frb lfwp~'l 
qnjnLfJJnLfl nLflbflwl k qwpqwflwl ~flbpqbmHI!Ifl k nbwlfurfrtf.wJfrll mhfu

llfrlfwll 1 nw'lfrnmb fu11Hwfl 1 l!frJ frw~wfl W('IJJnLflw'phpnLfJJnLL[! 1 ~lh~mpw

,/hj!biiwzfolinLfJJnLfl[!1 uwp[!wzfrlinLfiJnLfl[! k mhfuLfrlfwJfr nLpfrl zwm p'Uw

qwt/_wnllhftt flhphfl[! JhmwqLhpfr !pfrq_Mw-pfrufrwlfw1J wnwt/_h[ lfwplwp 

~ wmlfmfJ JnL'ilflhpfr pLnLf/wqphppt 

lumntpJntl'.~ Jfrwt[np ~wtf.wlnLJ UfWpnt'ilwlft/_nq Jbmwqfr JwuuwL ~ 

{q/utf3): lumnLfJJm.flp npnznLJ bfl !)pr,pnumwinfrfJ .hqwlLw~n4_ 1 npp t:j1J

flpt[w~ ~ U.pppJhiJp ophflpp t/.pwt fl/wpq Jhmwqflhpfr fumnLfJJnLfl[! tfrnfu

t/.nLJ ~ [WJfl Ltw~,/.wfJ!JbpnLJ' 0153 qjud3-p9 (tfoflpnLJ} JfrliJ.k 2215 q/utf:l 

( frpp'Jpnol)t ShfufiHw~wfi Jhmwqbbp[! wnw" . .htwUfhu UfWLn~wfll7tJ hfl 

~wflp Jburwqthpfo fuJpfrll' 5 qjuJ.S-fr9 wtf.htfo fuuMtfJJwJpt U.Jfl UbUlwq-
14 

f.Jhp[!, npnfl9 fumntfJJnLfl[! tf"l!f' ~ 3 qfuu3-fr9 (JwqPhq_frnLJ, WLJmJfr-

1Jf11ttJ k 'Jpwfls ~frJpm/. i)wJw.!nLLtf.w~pHpp) lfnltf.nLJ hfl flbflltt frhfJk 

Jhmwrzllhpp, npnfl9 ,Pnpp fumntfJJnLlif! qntqnpiJqntJ ~ ~wJbJwmwpwp 
pwpd.p wJpntfJJwfl ~hm 1 [LUJlinpH ~frpwnt/_ntJ bfl frllpflwfJfr~awzfrllntfJJwfl, 
wtf.mnzfolinLfiJwfl, flwt[_wzfrllntfJJwfl Jhf_, bp~wf/ntrzwJfrli mpwlluUfnpmnLJ 

/J. WJLnL('I 

~hruwJ~G ~&qwrowqnui: ~hpJwumfr'Awllfr ,Pn,PnfuJwfl ~hm q~w

Jfrll ;_w,Php[! ,Pn,Pnfub[nt JwpJllfr { ,!hmwqfr) ~wmlfntfJJntfip pflntflwqpntJ 

hfJ rhp.JwJfrll pfl"fwpd.w~Jwrfl qnp•ct.wlfsntf. (a. wum -1 )t u.,'l qnp~wlfsfr 
j/:;~nLf/JnLfi[! ~wfutf.w~ ~ f.bpuwumfr&.wllfrs1 WJIJ Ufwm&.wnn~ oqmt/_nLJ hfl 

lfw' J npnz 'ihpJwumfr&.wflwJf•li pflmhpt/_wtfr {wJwp Jlrffrll qnp~wlfsfr9 

(~)~ ~w' J npnzw~fr T 2hpJwumfo&.wllfr !)wJwp frpw~wfi q.np·~wfJsfrs 

( liT )t 
'ttf.wqwqntjfl fhpJwJfrll f!ll'fiwpd.·w,~Jwfi qnp~wlffrs mLhsnq Jhmwq

flhp(! lffrpwnt/_nLJ hfl W('LnWfJ('Wfij!flhpp U IJhLnW[flhf'fr {wJwpl npnflp f./:;{'

Jwuurphwflfr lftfrJwJwlfwfl ,Pn,PnfuJwfi frbmhptf.wtnLJ ( -60° -frs +100°) 

Ufhmp ~ UfW~UfwLhfJ lw,Phpfo ~wumwmntfi/JnLfit U.Ufw~nL lfwu lfbpwJfr

lfwJfr Jht flbpqniJJwfJ ~wJwp oqmwqnp~nLJ hfl npnzw~fr f.bpJwumfr&.w

flwJfrll frlimhpt/.wtnw mptf.w~ rhpJw)foL pfifJwpd.urfJJwfi Jlrffrll qnp~w~sntf. 
Jhlnwqthpt . . 

hhqmrwqwG fiwmqntpJntGGbr: tthlfurpwfJwfi {nuwfip ~wqnpiJhtnL 

fiJnLfJfr ~wm~nLfJJnLfi[! lfnJ.nLJ hfi ~lh~mpw~wqnp'Jw~wfintfJJnLfit Ubmwq

fibpfr fJwpb.npwqnLJfi ~wmlfwllfozthpfrs hfi pwpd.p ~LhfJurpw{wqnp'JwfJw

fimfJJnLfi[! (1020_1025 wfr,qwJ pwpd.p1 pwfi "'1. JhurwqLbp,frllp) 1b. fhp

J LUULn fr&.wfifr 9UI~f'W9J iufl ~ bm ~[/:; ~Ln('W~ wqnp'JwfJwflnLfJ JWfl pwpJ.pw-

9ftLJ[! (nl JburwqLbpfrLp {wlfwn.w~Jfi t)z ttblJmpw~wqnpiJwiJwLnLfJJwL 

9"L9wlifrz ~ {wfi'lfruwfmlJ mbuwfJwpwp ~Lblfmpw~wqnp'JwlfwlinLfJJnLfi[!, 

"l'l! Jhmwqtbpfr ~;wJwp {,wt[_wuwl' ~ Jnur 10'-106 ofiu - 1 uu -1 1 PwpJ.p 

~lb~mpwi)wqnp'JwfJwfintfJ JWJ p Jhmwqthpp ( Ufqpfid.1 WLJnLJ frll, wp~wfJ) 

oqmwqnp~t/_nLJ hfi npUfhu ~nuwllpfr ~w'l..npiJfrJ.fibpt 

l;[h~Ln('W'JfrJW'Jf'nLfJJnLfl ( P1 ofiU, UU} fJnJ.nLJ hfl ~thlftnpW~W'[n(''JW
IfwflnLfiJWfl[! ~wlfwnw~ Jh~nLfJJnLfi[!t Pwpd.p o~JwJfrfi 'lfrJw'fpn•fiJwJp 

Jbmwq~wfi ~wJwd.nLtt/.w~pfibpfi oqmwqnp~t/_nLJ hfi t/_wnwpwfifihpfr mw.; 

j!W 9 n L9 ftl fihp fr, ~l b ~m {' w 'lfrJ w 'll''"fl JnLfifihpp 1 n.bn u m wurfih pfr ~ wJ wp b. 

UIJ[flt 

U'wq&~uwqi.u& · fiwm4mpJnt&&hr: :hhppnJwqfipuw~wfi t,n,phpfr uwq

Lfruwlfwll ~wm~nLfJJnLfiLbpp pfintflwqpntJ t ~frumhpbqfrufr oqp (fi~. 6 }t · 

U.rmwpfrll Jwqllfruw~wfi 'lwzmfr H [Wpt/_w~ntfJJwfi w&.p JwJwflw~ Jh

mwq{! Jwqllfruw~wflwfinLJ ~ Jfrli;_k ~wqhsnLJ[!t Uwqllfruwlfwli qwzmf! 

-:hnwsfihtn•s ~hmn Jbmw'll! UfW~UfwfinLJ ~ frp Jwq.llfruwsw~mfiJntfi(!, 
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9,ur<~hum~i.md,ur'l. 6 

Z.1 
1( qlfm 1f JqqmtfGIJ1uJmnquq qmiJmJ 

·mJmqifl <J'I"llJuipmq •Jqpm'J 
1 
JqJmlm9m]tu1nm/) p,,uJqqum}tmhmqll 

11m IJmfiJ.,uJqllmq·>UfbJm ·]~ rrqhtqTm• '(qUm 1f JqqququurwjG 'U'f''I'IJUhm}t 
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11f_LqUJn f'lubmur'll' ~ IJifi'Jmpmtf :Jrmf(!/1ufm?vm I/Jq~1Jutlur?'f1~ mmbm 
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lm~abmo~qg qmfl.Jo~momL m4nJ 'J. (d) qm~Gm~n.Jm~q~mtnn+.J ~~rmL 
-.Jm~m .. nrnJ '(m) qm~Sm!Jti.IUI!J!J~mlm~mq ~~~fm.L.ImiJm.IunJ ·i!.Jqlmfm 
'Jm~m"'~!l ( .JqG!Jmli) 4.Jnl4ld ~m~m.1.nnm ~.I!JIJUmmqJI "01 ·~'\ 

.J , 

~JJ .. l-1 ">I e>~ 

t~ 

:TfJIJur·no 

'J'I f"'PJ'ld Tf iiiJuJu 'uil'lJ'I IJ'l p1ulntjb'Jm!r n'11nm1'1pmvm p_1uJ'1'JLmur'11' 

1uTfJm~ n'llnm~t/'Jn/'lur BtjB'JuJu 'Tff tf tjJ'ftjltjlJ tJmlfmJJmm t/1J1u fJ1uTfl. 

-1ufub UfJ'll'"'biJ:J tpuTff tjlld tJm~mJJmur mJIJ 1'1Jbmfl1u1Jd ~ fmPIJ1ub 

•IJU ililfmp67Uvm./l 1Jt/fmb'1J1ufd puvmy.mm'ln MY/ tpuFmtj6mF1n1JmJm 1/llrl 

~m~mJJmm ~ p'IUIJmlmvm fJ(m Ju t/'Jmil 'uBfJmB 1Jt/fm"L'1J1ufd lbud!'m 'J"' 

(11u~uJu'JJ 1Jt/putj1 ilp1un/lmdmbqur tjJ'11JJ1Uurm /"UIJmtliJ Tf (i1J'1Jur9pm.J' 

·mlu) i1Jqtjrm7 Tf iiTff IJm~mtjrm7mJ~J'1 tjlU 'J"'~mJJmur Ju '~ bJm (IJ 

19)1 'J'f J'1U~ItfiJ'ItfliJ ' 

1GtJmG IJtfFmbJm'JmJun/ bJm·ln tjJu 'Jfmympm( tpupfl · IJutjGmiJtfbJuu~ 
flU "Luh•Julm:, 'Jm·J~ Tf puvmur bupur GF1uG iln 'J"'~,:,tjrm7md~·J'I tjUJ' 

~m~mJJm•ur . 1qlfmtJmliJ ~ fmptpllilfJil ilJ'I'IJ'P tjGIJmB IJ'iflmL'lthuFrJ 

tt/·9 ~ Jmnm]lm:r il]lt/e/ 'JutjGmiJtjbJuu~ tjG'JmG 'Jt/Fmb' 

-Jm'JmJun/ 'bJmfb :zl pm~ 8 ~ Jmnmpm:, t7ptjeJ IJutjGmiJtjbJuu~ tj6t~m6 r/J 

·qfJbmurqp n'llnm·JqpmvY/ :iJ],/'d tjJq"lpuurm· 'J'"'TfJm;, Lup'Jurb mJp tJmf£1 

·JUJu~mu'l!r Jm.n·mpm:, Tf urul''"''f'll'm 6tfpu·urm JJUF7'JmilmJ1UI tjGIJmG' 

'1'1 J11U'Jm~nm:, ~mur tjJu 'pupfl 'Jut/BmtJtjbJu·u~ Tf"''IJ ~ p~upJbmd1UIJd' 
UfJ1uffl1uurn/ 'JmFfl1utlupmnmb ifJ'f'Jpuu,m J'1U61JmB 1Jt/fmb'1J1uftl 

'tl.'O pm~ ~9'0 ,]luJ'lfJd'qpJm JfJmd 'JmF£1 
-1Uurn/ IJmf£1JUtlupmnm-b tjJ'l'JI'umm 'J'l p1uptlbm£11u'Jd ilJqG'JmG 'Jr/FmL'lJ 

•JUFJ urup tJmFfl1uiJnmpmf91' r/tlqtJbmur'lfJ •( Jl) 6!:'0 ~ Jmnm]lm:r ilGtj~ ll 

-mfJub '~ t/'Jmfm:r n'11n7'Jt/ •Jmpm~ 4B'JmG fJt/FmbJm'JmJun/ 'bJm(/J ''Jt/1 

·nipmf tjlld Jtj B'J'l!r iltJmFfl7uJqdmJm:r tj1mJtmf 1Jt/fmJmp1ub tjJ'l'~l'umm 
bup'Jmb p1unJqiJ tjlld ~ Jmnmpm:, iltl.u •i16tj~mfJub '9mrehumnJ '9mrel 
-w.Jupmnmu tjJ'l'JI'uurm p1uG'JmG 1qluJu r!'Iq buJm~ tjurmu 'ilptjfl 4J'1'f. 

-puurm bu'Jm~urmln 'It/lld ~'II' Tf Uft/bmpmJur tjpuurm Jmnmpm:,.IJt/tlurur 

-mJmln tjlld tjBIJmB IJtjfmbJmiJmtlun/ bJmlu / t/'Jurfm:, ],'II' Ju t/'J"'if · 



K12 9Wh9 nttbf. bpftwfJf!, hfrftbl/!J ftt7pW[Lnf!, Jwhqwhf!, Uf.tzfr1,A.[!, 

WLJi1LJf•h[!, wpJwfJI!, nuftfrh, ftwUf.WPf! lL WJL JbmwliJtbpt 
l.bj!UUil[lffiUI[ fu/•m 1fWUWt/_npt/_wt} pt_/ry_ (9wfi9) 9"'J9 I; mpt/_wJ J1q. 

10,. q-n.LJI ~tfrP.h nthfr ftw.hnhwt[np t/_h9ui.hf[Jnth .t:frJI!nt/_ "''lP'l Uf.[lpq_Jw

J/• mbUj!l Pp.f.th nthfr bpftnt UfWf'WIIbmp' Uf.Pfr'lJwJfr ,:;frJI!fr a ftn'LJI! b 

hpw C pwpdpntfJJnth[!l UJ'l U[WpwJbmpbpjr .t:mpwpbpntfJJn'h!!' ~ = 
1 a 

= 1 ,633, flpnz Jbmw'ltbpfr .t:wJwp, npnh9 frnhtbpfr J.[,l! zb'lt/_ntJ t qh'lw-

J.LtntfJJnLhfr9, ~ .t:wpwphpntfJJnthf! mwpphpt/_ntJ t pbpt/_wt} JbJntfJJnt
a 

hfr9 (unt/_npwpwp 1 ,57-fr9 1,64 uw.t:JwhhbpmJ}t 

Swuhbpqnt wmnJhbp mb'lwpwzfutf_wt} bh Uf.pfrq_JwJfr qwqwfJhbpmJ, 

hpqnt wmnJ' .t:frJphpfr fthhmpnhthpntJ lL hph[! wmnJ' Uf.pfrq_JwJfr thp

UntJI Ubft PF.tfrh f!hfthn'l wmnJtbpfr fJ/rt/_1! ftwq_Jn.J t. 

12. lfti+-2. lf2+3=6 wmnd: 

U.mnJhbpfr. ftbhmpnhhbpfr wJbhwJnm .t:bnwt/_npntfJJnth[! .t:wt/_wuwp 

t .t:frJpfr ftn'lJfr,t (a), 'WJ'I hntJh .JUmfltw1Jlt t .t:wt/_wuwp wmnJfr mpw

Jwqfrttl!, UmnJhhpfr 'lwuwt[npntfJJwh fummfJJnthf! .t:hwpwt/_nptbpfr9 wJb

fJ,wJbt},f, t (0,74), 8wh9/r wmn~bpfr9 J"'Pwi!'whun•pf! wJbhwJnm .t:.h

nwt/_npn•fiJwh 1/_pw nthfr 12 .t:wplLwt wmnJhbp1 fltumfr ftnnp'ffrhw9frnh 

flfrt/_1! .t:wt/_wuwp t 12 lL .t:hfu_wqnhwl fufrm 'lwuwt[fJpt[wJmfJJntf. mth9n'l 

9wt91! hzwhwftn•J bt f12, UJt bpftn• wJbhwftnJUf.wftm PJ"'Pb'lwJfrh 

9Wh9bpfr9 bpftpnp'lt tl 

f12 9wt9 mhbt ftnpwl'"l!• mfrmwhf!, JwqtbqfrntJf!, 9frhftf!, ftw'I-

JfrntJ[! LL WJL Jhmw'lhhp ( 9frhftfr LL ftw'IJfrnLJfr .t:wJwp ~ . .t:wpwphpn~-
a ' 

fJJnLtf! qqwlfrnpbt zb'lt[ntJ t 1,633 JbJntfJJmhfr9 LL tpwt9 9wh9fr ftn-

"P'Ifrhw9frnt fJfr"-1! hzwhwftntJ bt 6+tJ' 

/>tl_H[bu hwfuopn[! wut/_h9, Jbmw'ltbpfr Jht) Jwul! nthfr tf_bpf! '1/r
mtwpftqwt} K8, K12 LL f12 PJ"'Pb'l.wiJfrh 9.wt9 bpfr bpb/! mfrUf.b.pfr9 Jbftf!t 

UwftwJh qnJnLfJJnLt nthht Jhmw'lthp, WJ'I fJt/_ntJ LL bpftwfJf!, npnh9 9wt-

9bpfr mfrull! pntpnfut/_mJ t ftwfut/_wt} wpmwl!frh Uf.WJJwhtbpfr9 (tbpJwu

mfrG.wh, G.hzncJ }t 

Opfrhwft, bpftwfll! 910°-fr9 9wttp tbpJwumfr&.wttbpntJ mhfr K8 

PJ"'P'b'lwJfrh 9wt9, fruft 910-1401° tbpJwumfr&.whwJfrh frhmbp.t/_wtmJ. 

K12 9whg, JfrtlLL 88~ thpJwumfrG.wtl! mfrmwhf! nthfr r 12 N"'Ph'lwJfrh 

gwt9, fruit WJ'I tbpJwumfrG.wtfr9 pwpJ.{t K8 LL wuht UfriLhntJh Jbmw'lfr 
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UIW[lpbp PJ"'Pb'lwJfrh 9wt9bpfr .!LL n,J,bhwtnt .t:wmftntfJJm:tl! qnl_ntJ bt 

''l"lPJnp!pfrqJ ( wln~pnUfpw ), fruft WJ'I J.ILbp[!' Uf.,;LfrJnp!/J Jn'fpff/rftw9frw
bbp ( A.Ltwpnfun•fJJnt'uhbp)1 'IJn[pJnp!pfrq_Jnt/_ oJmtf_wt} bf, "l JfrwJh Jb

u'w'lwftwh tLhJh1tm'uhpf!, wulL, "l Jbmw'lthp[!l Lwhpw"wJm. opfrhwft 

ftwpn'[ t Jwn.wJbl wJfuwttl!.fr Uf."LfrJ•np!p/rq_Jf!, npfr Jn?fl:Pfr.ftwofrwthpL ht' 

JfrwJh PJ"'Pb'lwJph owh9fr m/rU[nt[ mwppbptf_n'l W[Jwuml! LL qpw!/Jpmf!t 

U'plthntJh hJn•fJp pJmpbrzwjpt 9wh9bpfr mwppbp Jn'lfr!/Jfrftw9frwhbpf! 
(.!ltbpf!) hzwhwftntJ bt .t:nthwftwt WJpntpbhfr mwnbpnt[' rx, ~.I LL wut, 

uftuhtnt/_ 9wttp thpJwumfr&.whwJfrh Jn'lfr:Pfrftw9frwhhpfr9 ( opfrhwft, I).- hp

ftw£1, 1 -bpftwp ftwJ I'J. -Fe, 1 -Fe ftwJ Fe a , Ff 1 It WJ•Lt), 

,.f,l_U[bu wuw9p'/J[!, Jbmw'lp .t:wmqntfJJntf.f.bpf! pfinpnzt/_ntJ bf. f.pw 

qwnnt9t/_wJI!nt/_t UJ'I Uf.WmG.wnnt/_ JfriLhntJh Jbmw'lfr mwppbp Uf."Lfr·Jnp!p 

Jn'1/r:Pfrftw9frwhhpt mtbt mwpphp .t:wmftmfJJnthtbpl Opfrhwft, unt/_npw

f[wh C<:UUf.frmwft whwq{!JJ ftwJ Sn~ zwm Uf.[WUmfrft t. nthfr wpJwfJfr qntJh, 

hpw fumntfJJnth[! 7,3 qjutf:l t1 8wttp tbpJwumfrG.whntJ WJh 1/_bp t wJ-

1/_ntJ WJL Jn'lfr:Pfrftw9frwJfr' qnpz whwq ftwJ Sn", "PI! qnpz lf"'Jtfr, pf!fu
pntf. qtnz/r t, fumntfJJnth[! 5,75 qjud3 (uw .wnw1.w9hntJ t «whwqwJfrh 

Jwf.mwfumJJ}I 
Uhwqp WJU pwq_JwA.Ltnt£1Jnth[! 1fW(IA.wt[ /}, Uqnm/r 1911 fJ. 'lbUf.fr 

.t:wpwt/_wJfrh pUn ftwq_JwftbpU[wt} wpzwt[wfuJpfr 1912 fJ• wp'fbt 1/_bpw

'lwpA.p JwJwhwft n'lpbpqwftwh t/_wfu&.whfr "'wm&.wnl!• UUf.frmwft wf.wq-[! 1 

npnt/_ qn'/1/_wt} tfrt ftbpnufrhnt[ LPI! pwof!hf'f!• 9wttp thpJwumfr&.whfr U(UIJ• 

JwhhbpntJ qnpz whwqfr pnfuwftbpU[t/_btnt .t:bmlLwhi!nt/_ fuwfumt/.b9 pw

.pbpfr .t:bpJbmfrftn•fJJnthf!, "PI! uwumfrft uwnhwJwhfrl!/r Uf.WJJwhtbpntJ 

wpzwt[wfuJpfrt qpftb9 1_wnbtwhJn•f!/r9' 

UJpn'ltnt/_frt Jbft PJ"'Ph'lfr9 ftwq_Jt/_wt} Jhmw'lfr ftmnpf! qnl_ntJ ht 

tf~wpjntrhq, UjrwpJmph'lfr PJ"'Pb'lwJf..h qwnnL9t/_wJI!l! Uf.WJJwhwt/_npntJ 

t hpw wG.pqnmrnll}~wG.' mwppbp "''l'l•""fJJ•nth!hhpm/_ .t:wm,ft.mfJJmf.1tbp,fr 

wf.-;wt/_wuwpnYJJnLhf!t U,J•np!p hJnLfJf!, npnLJ wmnJtbpf! (Jntbftntthhpf!) 

l_nttb,f, ftwhnhwt/_np 'lwuwt/_npntfJJ.ntf., frq_;nmpnUf. t, WJufrhl!,f, hpw .t:w.m

qntfiJntf.f.hpf! ftwfut/_wtt thh "''l'l"'f1JnLhfr9 (wUf.wftfr lL wJih)t 

'1-frmwpftbtl! K8 9wt91! (tft. 11 )1 UmnJtbpfr JfltlL .t:bnwt/_npnt£1JnLhf! 

1 lfL'l'llfLfJJwJp .t:wt/_UJUWp t a-fr, 2 lfL'l'llfLfJJWJp' 1,414a, fruft 3 lfL'l'llfL

fiJWJp' 0,866a, UmnJtbpfr JfrtiL ftwUf.fr ntJbpf! ftwfut/_wt} bt hpwt9 .t:b- ' 

~wt/_npntfJJnthfr9' UJ'I Uf.Wm&.wnnt/_ mwpphp "''l'l"'fJJnththpnt/_ Jfrtwu~n-
wJfrh mwppbp .t:bnwt/_npmfJJnthtbpf! umh'lJntJ bf, whfrqnmpnUf.frw fL 
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6Z . 

LuJm~ ilpuurm .pm }unpo }r~Fmt/bJqiJ~ ~t/urq'Jt/~ JvJmJ Gt/'Jt/lt/p 'p_Juillnqlt 

1Tm t/Jl r(y 'E1 ·~IJ) Lqur J1utjlmfl pm~ 'JwFfl~uJJUtjlmfl /'I'Jm"1n'Jm~m7• 
'Jlf p1ulu~ iJJqiJGf"Jub'Jm:, cr~JmurmhJJ t/nt/lnnF'f} t1rJFm~mGmd 'Jlf LuJm'• 

iJJqiJpuurm p1uJqiJGFwb'Jm:r luJu t/G'Jmf} :Jq!)!Jlurf.huJqd 9~tmmq!] · 

tmJ}r t/JqiJIJ1Ulfl7u~mm!, 
t/J!J'JLmur'IP 'Jlf p1uiJumumJu'Jm urnt/n/ ur.ml i1J!J'JIJ1uFflwJqfl t/ilfm~ 
-G1uu.ml] 1Jt/fm:LqJ1uFJ IJm,Ju fmFm''lo tpuurm . .pm}rJu}rmnmu tpJIJmhm 

hi' ~ J''lUIJhil IJt/JqiJpuurm ·fm}rJu}rmnmu Ju}rmiJliiJm~ ;0001 pwdlnqlt 

1Jf1ubmurm}r Jl flfl' JmJmurmpqpm:, il~miJmil t/JlfiJIJ1ulfl7uJqfl J''lUE11JmG 

'Jt/FniLqJ?u'Fti. r(tjlm?~Jq 'qt/Fmfllu"'J'I~mp) '/lm9Jm• 7J "'I't/Fmfb 't/'IT/F 

-murq~ ,'J-'1 p1u}r1JmpmJ iJJ!f'J'J'lulfl7uJqfl TjGIJmG 'IT/FmLqJ1uftJ tGTjiJ1uFfl7uJ 

-u}r•mnmu Ju}rm'Ju'Jm~ ~ fmJrL'IZ ililJTju TjJnpuurm ZuJu ,J'I'J'J'luffl.,uJu] 

1JT/fmil.pmpG1uum~ i!Jml Tjp T/1J1U urlljp i/G'JmG 'IT/FmLqJwFJ 'ililiJt./ 

tTj~my.t/}r ~1u'Lq:, ~ p:~u'!.G~m ilbm~n•ql[' 7J ~ prru•}rurnfmnf iiiJ~uFfi 
-1UIJ1UTm~ 1/G'ImR IJ..Tjfm'LqJ"Ju{J ''Jt/-Oj0 U urup 'JmFfl"ufmJmur 'I'4'Fmpuur 

-mlt/lp ~ prru1Jnm1:, ilrti1uurl}llnpm ~t/Jijlp· IJMJ'''Imurmur ~m'Jmpmp 'J'mpGmJ 

-yJmd T/''J'"'Y.'t/urnmpJql JJQ :Oj0 01-g uru'l' 1Jmlfl111f'l'l' 'Jmlfl'lul(JmJmur 

'J'T/·fmpummltjp ~ J''lU-J'ihm~ _ iJinu'lnTjl·lnpm 'J'/it/'1'' 'JmJ'IJmurmur t/J'I'JJ''Uurm 

pwJqGqmG TjJqljLmurqp JqJJmur J''lUijmy.TjurnmpJql lm pJu't t ~ p1u~mf 
-qp ilu1uurljllnpm IJrnJ'IJmurmur urq:, IJmpGmJvJmd T/'Jmy.TjurnmpJ'f;r 

11futluriJ'I·~ IJmppJml 'Im~mbu"J 
"'rnUJmur BIJ·rnJIJ• n9/nJu 1Fm •Lqur IJ1Uurmurnm:, JulqlwJturb (t/J!f'I'Iut/) t/J!('J 

-...puurm nqlnJu qfl lu 1qurlju_ ~ ilurqln i/Jqurq~ IJT/fmGwbiJm:, TjGIJmG }ruu 

-my.urmln ur'f} IU!f'J[11U"jrnurmur dpmFfllunfmy.m.:, J''lU'IJ'mF~JFm}r S!Ol urup 

IJ'I J'lUUmurm~ iliJmJ'I. ''1117 J''IU~my.tfll urnljb'J·m:, ilJ!f'JJ'UUirn J''lUGIJmfJ 

~~ fm}r 

-urnfmnf }rutjlm'l. ZuJu ur-lJ/-p ilbJm~ Mm J'lUU'fiJLmurqp '!.m~mJ4 ril~Jmlj 
IJmlflwJu}rmnmu .pm}rGm'Jm~mlmqut/ t/Jq'Jpuurm pJULqJwFJ nt/lmm '!7 

Gf1uG i/J'IG'JmG 1Jt/FmL'IJ-ruFJ fm}r~JmurtJlt JflutfjmJbmJmln uJunfmq_ 

~iJ'.ll'tlNNU~J'tl!J liJQ'l.'tJ'flSQJl 'l.'tl!J'tlJ'-1. ·g § 

t{lnuJurubt/ fL'I~) ~ lnutlur 
-uifbm}r~ urlt/y. t/•lq}rm '~ lnuJurubt/ 'IIm ,IJil'Jt/nfm •G't/1J7Uifl7ubbw '!77 

fm}rn/m·~ ii:J'IIJqwFfltru~urm:, lfLmurqp L'IJ1uFJmpbmJ Jl'mFfl7ulbuJI'm ]um 

-my.urm/n ufm 7f 'Jm~m':T,murmlnt ,'Ju'Jm~'Jm IJ'I fmpbb1u iiJqiJilGIJmum 'Im!J 

-m'ImJmbqJ1ufd t/Jq'Jlft/urm:, tJLmurqp L'fJ1ufdm•pbmd GFmlf ''1'1 /nuJuru1 

-t/'Jml pwJqiJL'IJwFJ 'Jt/f'Jmum il·Jq'JIJ1Ulfl7ulfurm:, 7f LqJJUFJ ~ J'1UIJGmFmlf 

-Jq'l GtJIJ!fUt/ iiJ"JufliJmilmJ"Juf GifJq'Jlft/urm:, tJLmurqp LqJ1uFJmpbmtJ :tJJ 

-'1tf1ml Jurq['t/lt/ip t/1Jmil t/'1' 7Jl1Jt/p __ f1t/Jur'll'uJlfifp ljmFIJnmur t/'Jmil t/'p h1'I 

RZ 
:a.~q'J~'urdm,I.~mg 'J~rm.rumm .~qd 

-.JmLR ~li~mli ~m'Jtlim'JU.IU\';]q~mlm'Jt 
-m~ 'J~rmu.Jm';]m.JunJ. g)l 'Zl ·\'l.. 

..;1 'f'l 'LuJm't iJJ'I'JitT/ur"'? :lrq.nufdmJlhmd 
'J'I p1u}rlu~ }ruvmy.urmlri Mm 7J Gifdq1J 

-~Tjurm:, P_m't GtJJqiJLqJ7uFJ __ J'V"I'' }rt/flnr•p 

-bmJ 'J''I fm]rpbm't iliJmJ-1., ''J!fl JqiJL'IJ 
-1uFJmt/p iJJ'I''JLnl'lnqp 'Im·~mJu]lun 

ti1JqiJIJ1ulfl1uflJm:, Tjilpt/:, 

tJFmpbtJJln lm'Jubmnbq:, [''~UIJmnTju'Jm:, 'I'fl 

C IJU!fiJIJ1Ulfl1~flJm:, . LuGqtpu 'JflulflwJu}rmn 

-inu 't/tl'IIJI'Uurm mtJnfm'l'l'i''m' p1uBIJmG 61J 
'['1~Jq~IJ1uFfl1uflJm:, 'Jt/Fmpuurm• LuiJBIJm 

}ruJq'Jflmnmb il'IJ'I· t/llJ 'JT/FmuJm'JmJun/ 

'J'IIJ'lu 1pulfl1uJu}rmnmu mt/nfm'J'!f['m• i/Jq~ 

:_ puurmt p1uG'JmG 6J)I r( 61 ·~IJ) iJJ'IIJ'JfluTfl 

-1ufltlm:, 'J'T/FmfbmiJflUf~IJm t/BIJmG IJt/f:nrl.tJm'JmJunf '1'1 Jq'IJIJ1UlflwflJm:, . 

t/mflnUFm p1uG'J:mG 8)1 t~ tpnt/nfm·'J'{'{'m i11JwFfl7uJu}rmnmu TjJ'IIJI'•umm 
jouGIJuJu •i1JqiJIJ"~UFfl1uflJm:, 1f-,JFmpuurm UlUJ'm' t/lq}rrrt' JmJmurmpqp·m:, 

IJ'I pcru}riJmln:,mln ~m'Jmpmp t/FmljGm[iJutfjqu ~t/urnmlln t/Lmurq'J] tiiJq'J 

-~J1Ulfl1uf1Jm:, t/ntJinblm J'1U1Jt/1 II, 'I U'JU['rnl t/l'l}rm IJmifiJFm 'plutlqiJIJ~uFfl 

-"Juflrlm:, 'IT/Fmpuurm iJJqiJIJIUUim • "' 

fmp·Ju}rmnmu 'J!f wt/n/ IJmifJu :li~~pur1J,uulnu 
tpuwm 8l!;'0 iiiJ!fl'mVIJil ~ ['1Up1JU1b ~m'J111l.m~ a~pufd1uu'Jtmuqg. ~m\~a "ll 
J'lU"'IJq•lfmp zE mJ}r' lf,m·Ffllufltlm:, -~1' ~.l!i'JJIUUlm 41i'lm& ~m'Jtlim'Ju,nn';]q~ 
E Lu'1G1fm }ruJqlf,iflmbmb d'IJ!f Tju -mlm'Jtm~ 'J.~rmbo~m~m.JunJ. g)l ·n ·~'I 

-Jm'Jm-Junf ~nt/ 'puurm If' 1 ~ J'1U'J} 

-'T'Jil 'Jt/"'IJ!f~mp . zE mt!Jr IJrnlfllufl 
-Jm:, z 'JT/Fmfbm1J1Uf'T'J'f} tpuurm' 1 
~ p1u'Jm~urmln 11,t/n'IJ'I~mp zE m•J}r· 

'IY"FflJUflJm:, TjurnT/'J· TjuJm'JmJuiiJ 
t'jJJUlflluurn/ Jq-dJmur 'lmlfl"JuJu}rmn 

-m.u t/J'IIJ'I'uwm IJ'IIJ1U i/Jq'J'Jf'III.Tfl'~ufl 

-Jm':.-'Jt/Fmpuurm JqriJ.m•ur t/B'Jnr~ 

~J,t/fmb'IJ'lufrl Ju 'lqurmh } t/lqJnrlf 

mJ}r t/~m'Jt/Jo t/GIJmfl 8)1 IJflUfl. 

tpUIJ 

-mliJ 7J1fm •Jruil'fpJm lfmyJmGmJ IJfmtJp lu } J'lu~nfutjiUlp 'ii1JmFfl11!LL1u 

mJ'I fmfmiJ •iiGtJlfmfJub 'Jml'~;,'i'Jmu'Jil ~tJFmpJql t/1JmJ1u 'z:ppf.f,\ re 

Bt/ ~ n , ii~Jmp:,mn 1JmF£i7uJpm t/v'IL/n ';:J'.P/'h~ 00066 7J7'Jt/ I' GtJ-oose 1 } 
[llU}rn/utjlutjl 1il1f,mlfl1ubb1u fmlmiJ. •i111uuup 1Jmlfl1u1Jmlfmbymum 1mpJ111J 

t/L'TJJUfdmt/p t/£imlfJq 'lfm'l,JO :GtJIJ1ulfl7uLL1u G'JmJIJ Jpinpurm~IJ ,Jq'f, 
-iiGIJmum 'Jmlfm'ImrlmL'IJ7uFJ '1'1 {Jm}rn/mlf. i/J'I'J'J'luffl-,ulfurm:, JqJJmiir 



·IC 

tUUHf!Y lfpnm·~ 'llfnmp qJu 'mJp lfJ'I'l'l1uFfl1u~urm!Y qLm, 

~'II' p1u-bbm ~ pulnJ9~ urnqnj urm'l U'lf'uFfl7Utnnj qFmqGm~u1nlf'I.J tpu!Yumfn 

•m'lm, 'JmppJm'l 7] IJmpGmlmvm lfJ'f'lmlfGm~u1nqb ~ J"UpfJuhmJq iiJu 

'J'1UU'f'f"'I'GuJin qFmqGmpJmfi'l·b ~lfurnm·11n lfJ'IIJLmurqp p1uJmurm~ 'l'l Jqu 

:rmS:~mS Ju7]Jm·~ urm'l iiJ'I'lmlfGm~ulnlf'b 
:~4imb'l~'uid 'JIDJ''Infn 4.rnm4S . t{ p1uLmtn'l'l' b'IJ1uFJm pb mJ fm p:Gm J' 

-m~uln~h !J4im~mmtumlb '!:1 ·~'\ ~Jut/;9b urnqnj) .:-pn '{;[(/f 7J7'l41' ( I''JUL 

'l I 
-qJ1uFJm·q I') _Gif~tO 1 ,p1uJ'f'l~m J'!Ymn 

f'lr urm'l ~ p1upnju.pu.p U1J1uFfl1uur 

~ilnJ qFmqGm~u1nlf'b 'r.-J'D p·m~ tJlD/pn 
fm purF m!YmurJm il'l1uF fl1uJm~J9 'llfF mJ 

-mp1uh lf·J'f'ImwfGm'Tu1nqb· Ju1uJ p1ulmp 

-mf Jupm'lfp qbmur'fl' 'l'f J'1UIJ'f'l~nm!Y 
~mur qJu 'IJtut~humAf ~rm~6m~uln~u 
1'1'1Jmp'lm ~ fmpiJ'IUVIJil p·uJ'f'llmqGm'Tu1 

~nqv UIJ1uFfl1ufm-p.G'Ibm!Y qbmtn9JI 

t( !ll ·lf'l) D1fiJm•lfGm~_u1nlfv 'llfFm'Tmur1uurln 7Jm'l 

'l'fiJlU 'llUFflvuFuh •Glf'l.lfFmJbq lfGmll tputpm7· lfJ'I'IIJ1uFfllufmJmur 'llfFmp 

~uurmlqp JupmJmbm!Y 1'fp·pJm'lm'b'{m ~ LuJm~ ilflfb ifFmqGm~u1nqv 'l'I/F 

~mJbq GFmJ 'putp•m7 'lmFfl1ufmJmur 'llfFmpuurmlqp 'l'l pwppJm'lmb'lur iJJ 

-!('lJ'Utnm p.1uG'lm-G 'Tm'Jmpmp MYJ lv'l:r . 

~mb1ub 'J.'IJlf IJil'llf pu1m'll' '(n/m-p pm~ :rtaS'JmS 'J4Cml.q.r7uCd SIDJ''Infn 

lm) JpmFflluLLw 'lm'Tm'll!b-lfJu:r J'lub 4[m4Sm~aln4h s4im.rLq •ti ·~'\ 

~mur9!' 1·'fppJm'lmb'lur Jpmlfl1uurZ'f!Y ~ 

LuJm'T 'lmlfGm'Tu1:nq'b 'llfFmJbq tfmpb-p 

,J'1Unmp 'l'lfi!J'I'l 'Tnlf '(Jruvmy.urmln 

'lmFflluflJm!Y ccvJu1'fpm») ~ fm:ppLlfn 

'IFm p1unm I' 'l'IJJ'fp' qLqJ1uFJ • ~ fmp 

-GmpJu,t;,v 'l!fJu'lm'Tmhrpmvm' iiG'lmG 

illJ1U'l qFmqGm'Tu1nlf'I.J tpu'fm''l'l T 
~ J'1Up'Tm'lm'l'l: 7] · mqGm'Tu1nqv 'llfFmJ 

~b9 -~ J"'Up7u'T ilflfbmJb9 'llfi!J9'l 'l'mF£1 

•lUflJm!Y MYJ IJ',1UIJqi!J'I'l' IJmil ~ 1'{pm• 

'J,1UF fl1uflJm!Y 'llfFm putnm bq-pmblnu 'T'f !' 

J'1unmp 'llfJ'fp lfL'fJ7UFJ il-n ''T'l nq1mur ~ GF7UG n'lln7'll/ t( JqiJIJ7UFfl7Ufl 

~Jm!YmUJJm) U'fiJ'l1uFfl1uflJm!YmJurn'T~ pm'T J'I'IIJ7UFfl1uflJm!Y 'llfF m putnm 

rrvJu1qpm» 'l9 J'1U1Jmlmvm J'lU'bqJlUFJ , J'lUFmbmtn'I!Y fJr'l'l'T 'llfnmp G'JuJu 

'puJ'I'lvmy.mmln i!Jm'l '111 :Jq1Jm~6m~uln~u ,J!f!J!'JlOtdloJqd IJ~fm~-h 
. I iJ fJ1U f d 

-1Uplfn'l'ftn'Ilf lfFmlfblutf;lfvm'li!'llf 7] il]rqfi qJqiJmlfn'lm'Tm]r ~ J'lUY,m bmJm 

tiC 
UJ'f!Y 'JmpGmJ-pJmJ lf'lmY.lfUJnmpJlfir •mlfb1utf;qvm'lil'llf 'l'l pw7u'T ilnqGuJin 

MYJ ''l9 ( J'1Up1Jvmnj) pwppJm'lm'b'lur UJm!Yv'lil'lm i/J'I'IJ'Utnm p1ulmpmf 

qbqJ1uFJ ]runlflnnFYJ tlfFmlfn'lm'Tmlr lfpfmJ'IP'T iiGFwb'lm!Y fm]rmJb mJ'l 

p1u'Ilf'Tn/m'l 'Tnlf '(IJmlfn'lm'Tm]r) i/GF1ub'lm!Y J1ut/7mfl 1'fpmJb ~ LuJm~ 

ilpuurm 'lm7JJm!Y qFmlfn'lm~m'p. 'IJIUFfiwJupmJm'l!Y lfFmlfb1Utf;lfvm'lil'llf 

qJqiJ:pu UJm ~ J'1Ufb.qtnn UIJ1UF fl1UF m'Tvm qF mq n'lm'Tm p J'1UGIJ'"'fi 

tputpm7 lffbmpmJUJ IJlfFmpuurm !l tnup ,illJ1u'l 'lmFflluuqfi ~ J'1UpfmJmur 

i/Ju 'p1uGmJu'T lfJ'IIJ'l1uFfiwflJm!Y 'llfFmputnm •illJlU'l 'lmFfiwJ9fl p1ub 

-mpmLm lfG'lmG 'IlfFmbqJ1uFJ J'1UU'fd 'l9 lmvm iiJ'I'l'l1UFfl1uJ'Ifl 'llfFmtn 

-q~ fm'rJmpfl p1uJ'Iilfn'1v Ju•luJ 'il-&1 ''T'l' mflmuro ~-GF1uG n'lln7'll/ 

1(3 'Gl ·~"f) pw·tpu•Ffl"u'fmJ 

-mtn 'llfFmG1ubrrm'!-llfJ' 4G'lmG 'IlfFmb'IJ1uFJ 1'1'fJvJq'l ~ 'buJm'T 'IFm 81-f-b 

-mpmJUJ qputnm lfbmurqp 'lm'Tm'll'lf!Y ~ Ji!u.p IJqJuq1mbb ilflfbmpmJur 

lfpuurm ""1UIJVmnj !Jd'l ~n" t( a 7] J G l ''T'l) J'1UU'f1JGF1ub'lm!Y lfG'lmG 'I 'I' 
~11tb'fJ1uFJ G'lmJ'l 1qiJlfJmnjutp 'l'f buJm'T <GlffbmpmJur lfJ'I'IJ'Utnm lfbmur 

~qp 'lm'Tm'll'lf!Y 'l'l Jilut/7 pm'T fill' iiJ'IfbmpmJtn G'luJu ;i/J'I'll'utnm 'llfF 

.-m~lU'J,IImnJ MYJ 'J.r0l urup lfpbm'T'T p1u~8pn l lfG'lmG 'IlfFmb9J1uFJ ilp 

-lfd lfJ'I'll'utnm lfJ'I'l~u'lvmnj 'p1uilln9v 'lmF fl1uJi!mp lfnqlnnFm 'Tnlf'IF1u'l 

•GFmt/ t'Tlu'lvmnj puurm• 'T'fp ~ J'lU'l'T'lil 'llfJ'uUflm, 'lulf1qp lfL1111'111'f/' 'lm'Tm'l 

~ l'lf!Y 'fmnm urqlnu'T pm'T % 1 000' 0 ,il'llfJ'I'l'T1u'lvmnJ 'Tnlf '% 6666 '66 
~ JmnmJrm!Y UIJ1uFflw'Tm'lwJmln qbmur'll' 'lm'Tm'll'lf!Y Ju ~~ p1u'Tm'Im'l1J il'l 

:..IJlf urm!Y G9]r ''T·m'llfJo t]rupfl q·J'I'l'llf 1'1tnFm!tmtnJm ~ fmfiJ7UVIJil UIJlUTfi 

-1uJi!mp lfJ'I'lbmtn'IJI tJ'I'IJ'Utnm lfJ'I'l'T1u'lvmnj ,qJqJJmur 1Fm 'l'l p1uJr 

:(a •a ':>) 
.I!J'JI'umm 4.rq'J~'a'Jumnf '(&) pumm ~m~mnfmnfmbqm '(V) 

m4n-:~m~m~ ·i!J'I!I~mnqmm.rmm 4~'1'J'Jlurdtu~'ld !J4immqq 'Cl ·~'\ 

I j 1 I 
I 

0 

. 
) T 

. (/ ;; y 

-m'J1uJmln ur'lqp iiJqlJLmurqp 'lmFfilUJilmp lf'lmY.lfUJnm fmGm'r'Jmg . · 

t( a ( G l ''T'l) ~m '}tum{mn{mbqm 'I 'I J'1u7u'T i/J'I''l'J'UU7m lfnlfln 

-MYJ ti!Jqu 'l1FmG1ublJm!Yllfp 19pmJb 7] ilmr'T 'JlfFmGwb'lm'!Y J4' 1'1"l7iUt/) 
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1mJ}r ljJq~rpui£111/.~UJm~ qm~mqh,;1uqnfqi.t1 1f qm~m~41s41; 
•'lm~m~qqmnf'll' ifbmmvl' J11Ufduh ~ 1puf£1,u0qbhm f'IJr mml 'puJvqgf1u]r 

-qJq~ml' qqFmqml'~mn IJ1ufhmdilutp 1f IJ1ufhmf'll' U1JtuF£11ufm]tDqhm~ 
q1m]rmf mJ'I ,'IfiiJqnfm 'qmJ1uur~1uJwn 'ItfFm~qurlf'l:, lfJqiJ"bmuHlJl 

· :mJtttUl~lPJtnn ~~mbup 'I'IJ'1ulu~ ililfmp61u>Jm'f 

ijJn~qurm:, fmpJ'"bm#j (Dif'Jn~4mm~m£1'1Jq) GtfJqij~u1rl fmp~mpmijmp 
-:,mn puJqqil£m<J'·~mn 'I'ufhmJifurp t.(Muqqlmllm IJmfl fmJrmnfmnf 'j lqif j]'J 

-1u•Tf11uduifr·m·'lu'!m~ 'l'mFfi'uJuifrmnmb tfdqiJpuurm J'luiJJu.f/~uq GqDijmJ'! 

Ju 'n4Jmut ~ fJ.fwO iJijtulf}luurml'"'l'm:, tf'Jq'IJ1£111u7JJq~ml/' qqFm'lj'mpr:,mn 

• ( fll ·~~'I} q,tui~•IJ.mdilutp TJ ( U '~'I} qtuf't 

:S~"!l'J•lfl•\•1 ~'!mf'IJ1 ''1'1 q~mnqm bJuJ~Jq qJ'I'I'f.lUF£1 
-mfh 'J4£m .. h'1 1.1•i lfJI t ~tu•Jru/ ( pml~·Jy·) 1mqJm qdofm pGtuiJm'f 

tmrJlhm~ i;ru ''J•rtlnl" "; q;qFmLqJ-IUfd iJJ'l''I'l~l'~""" '!,{JufhmJflu·'-
-•J'S•" 'J't mlJ•• 't'J•.IIU't' '1' 
~m\1a 'litfp (•.au\uld) TJlqp ( qJqiJ~qmm:,m'l!/'1.1'1) qJqq~u1tJ 
'i"'I'J~tfuuasad'q '8l ·'rl, tGqJqqmqGm.1fulmfb 
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'Jt/fmJh¥ llfl}rtrlnu"b i!Jml 41'' 'i/-81 •'ttf 
nqlmur ~ GfluB nqmliJq ·~ fmpJ'"bm~ i/Ju 

'qm J':,mn qlfFnriJ,JUT'trJmJilup ~ J'lU ]r ibm~ 
TJlqp qdq1Jiju1J qm1fJ~ •p•unqlnnf'fl 

td'IIJ'1.1u11J'Dm buBI£m'hmJqb1 il-01 nqlnmJ 

-qm~IJqil 'f'l'l' lu 'l'l J'lupbmiJ mq:,. G~mF 
-1'41' iiJqlJifGqmum qm1fm•qmJm"hqJ,uFd 

ljJqGqmG qJqqiJulrl qm71Jm:, GfmtJ I'Jt/'l 
-m1fm1m·quq ~ mup ii~HJ~G •ildqq•q1uF£1tuJ 

-u/ qifTmmqiJ ifqq]rZm•:,l 'I{Jq '1'111nJqq 

GquJ11 •(GqJqqiJqmm:,mjqq} G'fil'l~uJJ 

LuBqqtu Jq·pml (pftp 0 l Gif-l' O) pn c-0 l

-;-01 urup 'f'll' lu 'IIll' fmpJ111m.ft IJlffldq~ 
GqqJlf 1~ qJqiJ.~lfmm; t~1 JupmiJ.UIJjrltiJ 
IJfm l'mh~mlfJ'· nqlniJ.i1uq J'lunJq:q ifbqJJUiJ 

qqJ'f G'lq~ •iiGqmG lf'fFmLq.J,uitJ 

til£i11u7fdq'Jmp JmJm1fmnyur qJ'IIJ'Iml'~mn IJluiittJmf'll' ~ f'll' IJmfiiJim 
• iiiJtutfl,uf'll' q!J4mm:,. ifbmuru "bqJtuFJmJ'·"bmJ 'j Jfluqt qmi!JII : 1-l'l' 
l'miJ cpp/zpp fm]rmim:,murJm JmdmJupun 'punqdqlfml' 'IlfFmJmrub 

'fJqq£ii-ru7fJq1fml' 'IlfFm'ImJ':,mn J11u1mpmf Jupm41' qLmurqJ' ,JI'mi£11uf 

-ql' ljjftu7Jd'11Jml' JmJmljmnqm 'I'fJ'lUmm~m'Ib U1J1ui£11ufmpGqbm:, 'fLmw 

-qp puJqiJI!ff1U7fdq1fm J' IJ'ffm IJmJ' :,m fl t"LuG 91J7U J'IIJ'J1Uf l!f1uJqfl pmlljJq 
iJilfmpG,tJumiJ qljimuqJ.,uFJ ,'IfiiJqnim ''Ilf 1mqJm iiJqiJ£1i1u7fJq1Jmp '!.tfi 

•miJmp:;mn IJmfiJ'Imf'll' 7flifp 4•lqq1flfmm~ ifbmmqJ' "bqdtuiJmJ'DmtJ 
fJ'lunJrr'I q"LqdtuiJ ~d •J'I'JIJ1ufj1uJqj 1Jqfmurq1f IJii'IJqnim •J'I'III'""'m 

'fJ'f'I1f1UIJllmn/ ]ru]rtJ f'll'' JmJmurtri'J'lfJ'm~ 'I'I' p.tu"fr1fmmtu1f ptumJqZ 1pqi 

., 

-mJ'lUG'fl" pJJ11my.mmln M'fl t~ mml ilp 

""q£1 ljdq~Jmqn1Jm-1fmp "bqurnFm 'l'tunJq'I 

4'tiJmm:, ljf!lfl ~ f'IJ' 7flqp t{JqljJ'Umm 

iiiJ1uf£1tu('mJmm 1'1umJqZ f#F mJ'' 

-1uGqyn 4J'I'IJ''Umm: 7fllfl' qJqq1fqurm( 
~~ fmpmnfmn/ mq~ qGIJmG 'I'lfim"bqJ 

..,lUid qdqiJ~qurm:, ,BqqJq BIJ'I'} ('mmmJ' 
.:.qpm:, i11f.wi£11ilfmpJu]rmnmb JupmiJUIJ 

-mit !/J'I'!.I'umm mdp lf'Im'J'.:,mn qmfiJ 

.-rt~f'll' HV 7fllfl' tfdq~t,#jqurm~ 'Im71Jm:, 

Z 1f l 'Gq-U 'IJ'I 1 J11U7fU'lr nqlnliJq 

:.l'llJlJffiJl\Jffi~ 

lJ•ul~lJmnp 'I'l I''"IJmpq·m i/Jq'JiflFwp 

;,'l~'l'Jml' qtJFm'Im'J':,mn 7fl<fp yJq'JIJt/m 
-m~ t/"Lmmqp "bqJ1uFJmpbmJ l'j puumy. 

-mmln Ufm 'd'IIJ'Ifluf'Jlp (''II' "buptjtm1 

p.uJ'IqiJmy.ql.llltm IJmf'Inmm Uf!J~ G'Imi 

-1'41' 'I'I J11UJ'~m't '('mnm nqlnmrJ'Im!r 

-u'Iil •iiJqqiiGtrm-um qm1fm'Imdm:bqilbufrl 

qllqqljljurm:, 'Im71Jm:, ]ruumy.mmln M11 
t1J1Uf £i'uLU7U '!.tm.ftm :,mmmln 'I"'''I'" J11U~ 
-ljurm:;. J,unqmdmJ.,iJi i/Jq'IiiGtrmum 

'Fifm'Imdm"bqJ1ufJ Gfmif •GqmG 'Itflmu 

: (,vtlbu.tqd ~m~m~m.1m1ll ,lmqj 
-m) ~ ~mltmnlmnl a,.urd,u.t':'ltmn 
-mh .~u\tm'Ju'lm~ ~"'l'll'umm JUUUI 

-.tqil 'J~fmpurll'lm BV ~m~'Ja-'li 
-~1' 4.-qll'Jmll 'J4fm\q.llutd tu\~q 

If 

:'lml'qnln ~~mpgmn 'l1uf~\lm~qp 
~mlnla •tJtfji 4.1!1\J~tfmmg g 'l t 
{hmlll'JJl 'bq.ltuidmphmtJ • Ll •\'1. 
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-qJ. 1ufrl 'Imi''ImlfJ' ;1umm:, 'I'I/LmtnqJ'' r. (.1 'ln) .n. . :'Jm.nUllhtlU.IIIlU 't~'Jil 't"mlll 
lmf]tm IJI'I'l.," IJil'IIJ~IJmm·:, Ju1utJ -qp l>o~mln l.~tnufdmpbmlJ •91· ~\'\. 

tBIJmfJ'41' 'I'I J'lup' ~ , -

-uJuGIJ (t/Jqq'Jwrj.,u'Jdmurmu Gqmum) 

p"bqn urm·Z ]ruJq'fl,lf1,1Uf£1,ufiJm:, GqqJq 

ilquJu '7fV (qJu?tf1uln) qJquwtf'ImibmJ 

'I'I'~1u iiJqtfj'Jqurm~ lj"bmmqJ'' lfniJ!nM1l 

''ImJ•uur1ftuJurnuJ1f41' (t/flm~Jq) ljL 
-mmqJ' "bqJtufilmJ'"bmJ fmpJm ~ Gf•uG 

1''"-91 ·h tJmqJ'IJ1•}J' lf'Imif 41' 7fl'I41' 

flt/JmqJ'uJijt/1'' 1fmFtt,tnmur 4'Imil 41' 
19,141 qq .. ltuJm't i/Jqt{tm? GquJu •GtfJ'l'I 

·'tlfmm;, I'm~ GqJqiJl"fJ,ufJ pup£1 f'll' 

'I'l fmpp"bm'J 'Iil'IlfnFm 'qqfmbqJ7UfrlmJ1bmJ 'I'l J11U1Jmnlfls'Im:, ildqiJ'Lmm 

-qJ' qm1fmJq Ju •By]tnm J11U7Jdq'p. :Jq~~pufdmJ!Jd {tftmlqJq) lmqJ:'fl 
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trostl'l ,,tl'l• ~8nflrt'ltl8nfltfl! 

§ 7. U.IHJ..2'LU.!H"~'L ft811flflb'l.U.8nl•tr 

U.qpbqwurwJfl'h -':bqmq t/_frl:wqfrg Uffrb'l- t/_fdiwqfr ~&guwb rlwJw&wq 

mhlffr nLflbgn'l Jhmw'lfr PJ"LPh'lwoJ wfl Ufl'"9huf! qnzntJ h& wm.ufliWJpli ,' 
p~mrhqw9nuf: U.n.wt.bwJfrb pJntpb'lwoJwfJ rlwJwflwq qwq_Jwt/_npt/_ntJ ~ 
dbmw'lfr PJ"LPh'lwJfrb h -':wurfrlfwJfrb uurpmqmntpwb1 npnt/_ b. -':fru&wqw

'i.JmJ pbnpnznul h'h bpw :<':wJ.RqntfJJnLbbhp[!t PJntph'lwoJwb ophbpbbpfr' 

. pJwontfJ'JnLbf! fJ'nLJL ~ urwlfru wfl-':pwrlhzur uurpmftmmpwJfr h {",.umqnt"" 

PJmb'hhpfr Jhurwq uurw&wlnL bUfUJurwqnt/_ li"P~fruuig qbpUfnt/_ bbpf1npbh[ 

pJntpbtzwguwfJ Ufpnohufr t/_pwt 

l.b'lntq h Uffib'l Jhurww frph&frg fJhpftwJwobnLJ ~ wurnJ~hpfr pwq_
JmjJJnLh, npf! qnzt{nLJ ~ ufrumhJt /J.J'IUffrufr upuurhJfr, unt/_npwpwp ftw

lnppwbhpnt/_ zuufrtfn'l, H LPPtf bhpppb ~bbpqpwb pwllftwow~ ~ bpqnt Jw

ufrg' wq_wur h ftwUft/_UJ~ ~bbpf1fruuJP9' UfruurhJfr F wqu.rur ~bhp'ffr·ur.b frph

'hfro 'hhpqw,JwobntJ ~ H LPPt/__ bhpppb ~bhp'lfrwJfr WJb Jwuf!, "PI! qwpn'l. 

,t w&r.wmtfhl ufrumbJfro npnz UfUIJJw'h'hhpfr '1-hUfpnLJ wnw'hg ufruurhJft 

1hpJwuurpl:wbp tfrnt/mJuJwb 1 UJjup'hpb pq_n(JbpJfrwJfr UfpnghunLJ ( op.fr

'ii'wq, Jhmw'lfr Ufb'lwgJwb rlwJwfJwq w'hrwurt/_nLJ ~ pJnLphqwoJwb {Jwp

bf!t/_UJ~ thpJmfJJ"Lbf!}t ~bpJwuurfrl:wbp pwpdpwgJw'h rlwJw'hwft ufruurh

Jp wq_wm ~'h/;pf1frw'h :bt/_wq_nLJ ~~ Ufrum.h,Jfr T tbpJwumfr'Awflfr h S ~i
mpnUffrwJfr wpurwwJwlfob -':wt/_wuwp ftwUft/_UJ~ ~bbpqfrw'h, fr mwppbpnt

JIJnt& wq_wur ~bbpf1frwJfr,, qwpn'l f wbp_wmt/_bl JfrwJ'h ufruurbJfr t.bpJwu

mfrG.mbfr f"!tfrnJuJwb UfWJJw'h'hhpnuf.t r,WUft/_w~ ,tbhp'ffrw'h qmJwpt/_nul ~ 

murnJbbpfr p_hpJwJfrb zwpriJw'h qfr'hburfrlt h Uf"~bLofrwL ~bbpf1frwbbppg1 
qbpf.pbu pbnpnzt/_nLJ t wurnJfJhpfr tfrnJuwtiwpJ. q.wuwt/_npmfJJwJpt Ufru~ 

mhJfr bhppfrb ~bhpf1frwJfr pt[wpftw~ urhuwq'hbftl! ftwUft{w~ bb H F+ T~ 
.<:wt[ wuwpmfJ'JwJ pt 

U'hurw'lfr Ulf1pbqwurwJfrfl 4.fr&.wqfr ijrntfrnJuJwb h ufrumhJntJ UIJL fr'hp· 

'hntpnLJb · tfrntfrnJuntfJJnLbbhpfr -fLwpwt/_ npntfJJnLbf! p'hnpnzt/_mJ f JlhpJn. 

qfrLwJfrltwJfr bplfpnpq. oph'hpntf, npfr -':wJwJ.w1'h nz dp UJrn9bu 2P qwrn• 
~lipwliwi plifli"g~pbrwpwr, bpb WJii lP nuthlJ.9'lJ.ntd upumhdp wqw11 
t&hrq:pwJp tp.nfrw9dwdp: 

1,1., 19-mJ F h F qnpbpf! -':wJIUil{wmwuJuw'hwpwp gnLJ9 hb utili 't ~ .., 

tfru p_hpJwuurfrG.wLfro qwJuqw~ -':bl[_ntq 4, Uffr'h'l- Jhmw'lfr iuqwur ~'hhplfplll 
14 . . . . . . ' 



Ll 
'JIJ J'1U'f.mlmum p1uqmuJ Lu-bJulm!t J1uf11JmilmJ1ug ltjiJ.my.tJlr "'tJtJin il I' 

-"JubrJq~mnfu.p "Jruld1 mJ'1 v11flll'' p-,u'hmur'I'J'' lf~uLq!t iln·qGuJbr 4'Y-m 1J IJmr 

-Gmlmum tjJqljLqJJufJ ntj1mur ~ Gf1uG IJ'IJulftjurmrqurntjn il-ll '%'l. 

:JitanqSa.rln !mJISmlr 

-!illn ,P.mmqp :JIIlJI'InJn ~!m , !mpSmilmum ~.rnl..qnaftl "lC: ·~'\ 

....,..~. 

1 J'1ui1Gmfl1Jil tjnqGuJin lLuJ pm 'Jffl I' 

-GmLqlhuTJ IJ1uurmurnm!t IJ'I J'"UIJJ' ilJqJurqrmJmln 'JmrBmL qJ1uTJ · p1uJ 

-qiJIJmpfmln 1JmpGmLqJ1ufJ lftjpJqflubtj Ju 11Jq J'1UIJ1uh1Jil Jrmfd1uJu]r 

. -m,urup IJtJlmu'fl 11Jlm·J1uurlf1uJurn rrtJTmlftjurm!t tJLmurqp IJii'JtJnfm 1if/rt/d 

yJqiJlflfurm!t J'1ulmJrmf Ju•pm't/r tJLm'lllqJ' q~·Jm'!tlf TJ IJm•lflf"urq"Jt/lf tjn 

-qGuJm 1JmpGmLqJ1ufd IJ'I p1uluJuiJd ilJqiJIJ1uTfl1Uf'll' 1ulfJq nfm Lu]r1u1f 

JqJurqJ'mJmln 1JmrBmLqJ1ufrJ 1{1_qlnu.r pp) J'1Ulf•m1Jmpmp Ju·]rm'ljp i/Jbq 

tjLqJJUTJ Luy.m ~ (p1uy.m) J11upttjulj1mLqur pulj1m1 tjJu 1iliJ1uTfl1UfmJmur 

IJfm IJ'I J'1u1ulf (:>). IJ1uFI!foub,m•Jm IJtJTmfh tfy.m· tjJqiJLqJ1ufr1 1(1_ qlnu.r 

"c-PP) ilptjfl (tjJqpLmn) tjJqiJIJuJuriJqlf IJmpGmLqJJUfd fmGrnlmurn J11Uil 

-GmfliJil tjlfmfJmpmp Ju]rmtjp 1JI1u1mpmf Ju]rmtjp tJLmurqp 1J.1uL'I!t IJ'I p1u1 

-ulf 1(U) iliJ1uFflJUbmJ.m· IJ!mrrllmimum tjJqiJIJIUJuriJqlf 1Jmp·Gm1LqJ1uftJ 

1 il J'lU G m-b 'J:br tJL m ur q I' p1 u 'J q IJ1U 

~ tJLqur l'"uJu 1mJ]r tjflF1ul]Jqlfm•p tjJmlnmLmlf l]miJ nqln11Jt/ 1p'luLmurqp 

1J.1uLq!t JJUilrnp• urml lfnt/1Jf1u1J IJ'IIJ1U IJ1uffl1ufub urltjp ·iiiJuJu 1mJp tjJqiJ 

-IJ.t/IJnmp htJfl/ln IJT1UbmJilulj1 tjJq1flf1uiJumttj 'I'I J'1UIJ<m~mum ilJqiJIJUJUJfJ''Ilf 

1JmpGmLqJ1uftJ IJ11UJ'IIJ'Imrfm·ln. ~m,lfm:Ju]run t/1J1u tJLqur J'111_1JmlfmiJfJub 

;]Ju 1(
001 1]11JII/J') p1uillnq-b IJmp·GqvmnJqb tJIJmy.tjurnm f'IJ'' 7u J'1UIJ'IIJ1u 

~ tJLqur ilrruGmlmum IJ'IhuJqurq•!t tjJqiJ'IJ'uJuriJqlf IJimpBmLqJ1ufri 

IJ11UGmlmum IJqbuJqurq) 1Trn 11Jqbupu) qfl 7u tjJqiJIJud 

•UliJ'Ilf IJtJfmLqJJUfd t/1J1U tJLqur ]ruumy.IJ1mln -bfm 
1 
p7upGmurn IJ'I1 JqiJIJrnY. 

-tjurnm. IJ"'J'GqumnJqb tjntjlnMm r.,ufmiJ.tjurlfmJin JmdmJu]run 1()10 fmp 

-urfm!tmurJm It l ll 0 m;lnmJu]rmuru r) tJlrfpm .,., oOO&-oo l UJU I' I JqiJIJfflY. 

-tjurnm f'll' urml IJmpGqumnJqb. IJ'I urlqpmJ!t'Jm Jmrm!t IJmpGmlmum 

IJ'Iburu!t tjJqiJIJuJur'l'llf IJ"'I'GmLqJ1ufrJ IIJmpGmtjp tjJqiJJ'uurm tjLmurqp 

9£ 

%1uLq !t 'BIJmJIJ ]rtjlm !t tJ lqy.m "ljq J11unlfn TJ JqiJIJUJUJfJ'Ilf IJm pGmLqJHJ.fil 

IJ'I J''lU'JmntJ-biJm!t ilJqJJ'nf tjntjln-bfm J'1uillnq-b IJmJ'GqumnJqb t/'Jmy.tjurnm tl . 
JmJmpmd lfnt/ '1J1ufmq IJ'I p1u1Jum-b iiiJmJIJ TJ IJ'I r1uy.m i1Jqlj1m1 BljmJ't 

TJ il'Jrt/d t/Jqdpttj tjntJinMm urq!t IJmrBqbmpiJ t/iJmy.tjurnmrJq;r IIJtjbJml( 

tJBIJmB 1JtJTmLqJ1uTJ tJLmurqr lmflrur ~ J"'UIJmttJnmurmlnmpm!t iliJ1uffl.,uJ 

-u]rmnm-b GIJuJu 1Jqdpttj 'Jmlfm!tmurmln 1f'll' lu tjJqiJpuurm IJ'I p1up!tuJur 

1] J''lUIJmlmum r1uLmurqr 1J.1uLq7 IJI1uLmurqJ' lf-,uLq!t ,J"'UIJ'IJ4 GIJ'I!t J"lu't 

·-qiJ.,u ~ tJLqur ilp1uGmlinum IJ'Iburu!t tjJqiJIJUJuriJqlf 1JmpGmLqJ1ufr1 
. liJJqlflfmiJmLq IJ!fbuJqurq!t 1f 

'J'Iburu!t IJmrBmlmunr. tjJqiJIJ'uJur'JI'Ilf IJimrBmLqJ1ufJ IJ'I r1uJqdJms tpuJ 

-qiJnqGuJin LuGmfliJil IJ.miJmpm'fmtfp 1UlfJq tjy.m lfdqifL'IJJufJ Bt/Jqljlj'uJ 

-urtJqlf -bfm TJ IJmrBmlmum tjJqiJIJuJuriJqlf 1JmrBmLqJ1uTJ r1uLmurqp 1J.1ub 

-q!t fmpGqumnJqb ~ p7upfJubmJtj ilr1uGmLqJ1uftJ 1ilnqGuJin IJmpGmLqJ 

-1ufJ ~ r1upnqn 1JqiJIJmrfmln 'JmlfmlftJrmtJtJLurJqfl buiJyJmL Ju]rmJmiJ!t 

.ilr1uGIJm tjlfmy.tjp L'JtJin Gtjlf1uLq!t .tJLmurqp ·'J'I fmpfLqurn Jmdm7Jur'l!t 

"' pufJmy.tjurnm IJfm pmlf nfm ~ fmpGq-umnJqb ilLmurqr 1f1uLq!t JJQ 

1
0
00S-0011J11J'I/1' iliJmy.tjurnm IJ"'J'GqumnJqb tjJqiJlftJurm~ 

JIJmJf tJLm·urqp lf1UL'I!t lqiJBm·JyJm·d IJqJu'f,mlfmurnq!tJm ~ tjlqJmlf 'Jru!tJnrlrr 

-mtJnry. fJmpGm•tjlutjr mJIJ lf'l'fl 1 Gtj-oO 1 J''lUBIJ-,rrbmJqb tjl IJ'IJu1Jmlfm'1·fJub 

ilfJmy.tjurnm IJmpGq-uimnJqb ifbmurlfl' 1J.1uLq7 tilfJmy.tj·urnmpJql '1mffl1u11ll( 

-mJmnmpm!t ~ 1 1f11Jt/P moTJ.m·pm!t iliJmy.tjurnmpJql tJLmurqp• lqiJGmJyJmd 

~ LuJml( ilp1uurml1J-,rr 1JmFfl1uJ'Jq6 

.vm'JriJilmfl IJmpBmLqJ1ufd JllUdblfn 

tjnqGuJin 'fmrBmLq•J1uftJ tlfmfl 

-Jm!t IJmlfm•IJUbtjtlu!t ~ p1u]rGmurn 

nrJ]r tjJulf 1Jm'I'Gq1tmn ,Tuurmurnm!t 

~ J"'UIJ'I' iliJmy.tjurnmrJql mJIJ ]ruumy. 

-urmln Mm 1] iliJ.mffl1urJq6 fmpur tJL 

-mur'f(' 'JtJJfm]rmltJr Luurm·lnm·lJZ ~ 

J11UIJ{lmniJ'IInJ'ulf iliJ1uffl1urJql f"'P 
-iliJilmfl fJmpGmLqJ.,ufd Lu ]r·urmliJm 

1ilnqGuJin 'JmpGmL•qJ1uTJ ~ J11UIJ 

-m'flrril uqrb tJ'Imt'f til1JrtuTfl1ubmJm 

'Jm'I'Gqumn mJIJ ~ f'll' IJ'I"iiJu 
1

~ 
f'll' IJmiiiJlm ilfJmy.tjurnm IJmrBq-umn 

-Jqb lv tjLmurqr ?1uLq!t r.,u-ol 

:ilj'ltuSmqqJI ~'lm! 
-~mnm !mpS![Umn.rqL 1 \J mq!J 
'JmpSmq'IJ' >Jmfdnd>m.rm 'lmJI 
-S![Umn .fhmmqp ~tal..q? ·oc: ·~'\ 

I-Jti!J11Wf 

!t 

L------.......... .a. 
•lfiJ fmpJur ~ Gf-,uG nqln11JrJ 

t('J oOlt&) ilpmJcf;lup ,i11JT1ubm1q]rm:um• lfnt/ 
1
('J 06S-) 

illftJLIJn t/IJ1U 'IJmy.tjurnmrJql IJ"'I'GmLIJin dfmGmiJ'II''fl tillfqp GtjJq'JIJ.,UIR 

-murnm!t 'JmiJ..m?tJbtjcf; tJLmurqr bJmln J.,un1JmilmJ1uf IJ'I J11U1Jmnt/-b1Jm~ 
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~'!..illn Ijll.mur'll' "' nvlnlrrq) ~m'Jmpmp IJmpG'fumon Jpmpurml'fl" mJ'J pm~ 
~m'Jm'f'.mp 'JmpGmdmur dp:m'J''Jm1~ 1JnrFf11up•J'I-'J'I p1upGhb1u iJJ'f'J.n'I'G 

-uJin IJmp·DIJm 'f,qn1uF I' GijFmqGm~q</;Ijhup 
:.6~'Jm9~m I/1' ifbmur'IJI til'J~uFf11u/nJ'I~mnJuiJ. 1;Jupq1uln 

-nm.r.aori aml.~lmL 111Jtafd ~ ., .n. ( 
, "" 1"'1 'I ew ~ W f'1UfJ'f'J1U ~ .,-'fur nq1q'fG'J.m ilur 

""1anfmf>a~ ~.IIJ'Jmfwi'Jl · · 
mml.m ~.r!f'Jm~Sm~~t.Jfla.r -v~ IJmlfm~IjurqJV il'Jmy.qurnmpJ'fl 1JmFfl1Uu 
t.ra.rt{l~ln .IIJd.unm 1u~.r!J -lil~mJ.mnmpm~ ~ '~m'Jmpmp IJmi'G'Ium•n 1J 

tflrmmv 'Jfurn(n '66 ·~'\ IJmpGmdmur Ijlimur'l'l' puihJ"m"'ur'l~ m'Jl-b 

ri"J_ _ ''JI""qGm~Ij</; 
.• _ 5::: -qbup• fiw f'lU'f!"nqu'Jm~ ~ 'J1Ufm~ "/ '~my.qp 

\-\ 1 ~mum~m~ Ijrpu Ijll'lur "!Jqp• Gq'J:m-y.Ijurnni•rJvl 

...... t~ IIJ:mqbJq.IJ~ urmbm qFmqGm~Ij<f;Ijhup ew 
"w 

!:" . 

;f 'Jm;J '~ Jdu'f' IJmqbJ'I'J~ urml,m mJ'J Ju I/'Jm;J 

t' ''JmqGm~Ijfjqhup "w I'""'Jm·nqu'Jm~ ~ fJ1uF 

. -m~ 7JddqfJ GqiJmy.qurnmp·Jql t ~ tGqfJ:my.qur 

:/ -nmr·Jq·l {'mpnJt7J~ ~ f1upnJuiJ.u'f' 'il~Ij<f;mJb 
_ '1-zz ·~'I' mflmur ~ GF1uG n'llnlfJtf ''J'mqbJq·IJ~ 

urmbm W IjJ'I'J"'qGm~Ijcfjqbup tj;Jurq1uln JqJJmur Ijllmurqp IJF1u'J"!I/J1 

tJ'IIJ~mnqur JqJJmur IjGfJmG 'JI/FmbqJ1uF,J 'JlfiJ1U f1uJ'I'J'Jmy.IjurnmrJ'Il 

JqJJmur 'J;f'JqnFm '(JpmFf11u"'fmpbmJ) purbijcfjJupq1uln 'Jlf fmpurpo 

'ilflm~Jq . "'m'J p1.upf1 Mm <JqiJLm.UI'ff' tnml Ju 'ilqp11m f1U7JJlf'f. 

JN. U llu.l q It llll{ U c() 

'l.lllillfitl'l:bllJl =JlttiHi'fi),Q,NII!!~ 'l.tl!!'flolnlll,llJ,IQ ·s § 

tilf1u8mur,n ifFmJ1ulir~1uJurn urm~m·J'Jmr GfJmbmiJ.m7 I/'J''ll'"u1ifn ~ f"lup 

-u~mlnm "' iJJu '!"uGmFub o/lbuJ'Iurlf~ ifJ'I'JIJudur'Jlf~ IJqfmllqJJUFd f1UIJ 

-'ffJ1U ~ Ijllqur mJ]r IjJqiJ~I/IJnmr PI/dmr"bmJ uFm "~1UfJUmnJ {'mpf1UfJlf'J 

'JlfJu'Jm~murn'I~J'fl 1p1u~my.Ijp fJqFmurmb'IJbm hfJijln p1uLmurqp ~1uLq:;, 
'J'I f1UpfJurb dfJmJ'J puumy.urmln Um "' GqiJmy.qurnmpJql IjLmur'll' ~lUL 
-'l:r ·~ f'll' il·flmy.'furnmpJql 'Jmr1m~ GIJuJu 'Jq'Jlfif'Jnmr (nJ'I,Jnn'f'b) J;Juif' 

urnifnJ pup{/ f!fl' I/-Q'I.;BN ~ p1u'JGmlmum "' urq~ I/'J:{'mp{/fl {'mpf1u1 1'11' 

I/1JI/r1ulqn ~ f'1U1Jmi/r 'J!fJupqur~m ilr1uijJurm'l, 'r1uqJurm'J 'Jm~mllmurqr 
JrmF£11u~miJmd 'JI/7'17 'J'l f'1Uf1uf'J'I'J JuurmHrf;I/bup n'llnJu l'll' (I/'JI/1' 
-1ulqn) qilfmplluvmpm~ ~1ub'l~ tfp1uijGij1Ijn 1J I/1JI/r1uFlm '~m'JqJo 

I J 'f 'J 'JU J Ul 'J'f ~ 
7IjB1uGrpJ1 1JmpG:mL'IJ1ufd 'J'l p1u'Jmlmum 1~ m.J]t G'JuJu 'J'I'J~I/'JI'Jmlf'' 
UfJqln 'JF1ubmJilu,P pupj f'll' IJ'I f1UfL'Iurn f'1ULmur'lr ~1ub'l~ d'JuJu 

'J'I'JJuurm~qcfjqbur ,J'Ifj1uF'J Jrruurm~ 'Jlf f"'UIJG:mlqp•m l'll' IjLmur'lr 

~1uL'I~ Jmpm~ IjJy tr1uLmur'lr illri/ll IjJqiJ~I/'Jnmr IjnqlnbFm 1q'JGmnr 

8£ 

'J'IJu'Jmlfmurn'I~Jm ~l Jmpph'' 'ilp1uOmlmum fJ'IbuJ'Iur'l~ IjJ'IIJ'JuJur'J'l~ 

'JmpGmli'IJ1uFJ mJ]r IjJ'I'J~I/'Jnmp biJqln fJF1ubmJ;fu,P IjJ'IIJ~1UIJUmnJ I/'J1U 

ifh'lur 'J'IJu~Ijur~mJin Ju I/'Jmif :il.ruuJim~~t~frup. f'1U1Jmnqb1Jm~ ~ 'J~M'J 
-mll'l pqurh</;~ mufp 'JmrGmf'll' Ijpfl IjJ'I'J'JuJur'J'I~ 1JmpGmli'IJ1uF11. 

tJ'I"''fm11uy LupG'fumn puJl 

1Jm'J 'J'I p1uumJij~ Jmpm~ lfmpGmbmJm 1JmpGmL'IJ1uFII t~m'Jmpmp 'JWrf' · 

-Gill mJ'J ( p1ulq~u~) f'1U7Jfm11U'f 'Jm~,miLmur'{f IJ:'{JmnJuiJ. I/"!ym'l1uy fJqFm"b 

-mpm ~ p1u7tGmurn iJJu 'dpmpGmbmJm 'Jmi'G'Iumn IjLmur'll' ~1uL'I~ 1'1'1 

~nm~ ~ q1'{Jm~ 'JI/Jy tilp1uGmurn 4J'IIJLmur'll' ~Ijurm~mJIJml'.. ~ q1m~'JmG 
p1u'Jm~m'Jri/~ puumy.urmln M11 ''J'I f'1U1Jmf'll' ur'l~ 'JmpGmJdu'f' .IJmfg· 

•1Uf'fl' Ij~Ijurm~ · IjLmur'll' <iJJ'I'Jli/'JmG1uG 'Jm~m~qiJmnJ'II' n'llnmJupmfJ 

-nnrp. <iJJq~'!,.1ufl!lru~urm~ Ijbmur'f:p. 'Jlf'J'J"UFfl1uumGmJ luJu {'m]tlm-~/j 

1UfJ1UFfl7ubmJm 'JmpG'fumn qLmur'll' ~1ub'l~ ~ f'll' im;JJu 

'~ f'll' IJmiliJFm 'JI/flJ'I~ Jij iJJu 'urmr'll'm~ iliJmpGmJyJmJ I/'Jmy.Ijurnm 

,'JmpG'fumnJ'Ib l\7 ~ p1uy.m (: ) UIJ1uFfl1uJ'IdmJm~ IjJ'I'J'J1uFfl1uf'll' 

IjJ'IJur'll'mJmln 'JmpGmL'IJ1uFJ puumy.urmln MYJ-t(;J) UIJ1uFfl1ubmJm fJqF 

•mfb Ijy.m 'Jm;J <bmllim• q1'fpm ~ p1uy.m (u) UIJ1ufg1ubmJm 'JinlpBmlmrum 

IjJ'I'J'JuJur'J'I~ 1JmpGmL'IJ1ufJ fJFm~mn · ''J'I p1u'Jmf'11' 1~ IJJ'IJur'll'mJmln 

1u~J'I 'JmpGmL'IJ1uFJ ur'l~ IJmpGmJvJmJ I/'Jm'9-I/urnm 'Jmi'G'IumnJ'I'IJ 

t(il1mpmf) il,Pm7 IJqlqr Ij~Ijurm~ IjLmur 

-'lr fmGmb'Jin ~ f1UIJmnqb'Jm~ UIJ1uFfl1uf!fr ~mum~m~ IJqpfl N 
1~ Gq~m{'Jub fmpnJm~ Gq"'f IjJ'IIJL'IJ1uFJ Luy.m 'urup 'JI/hl' 'J-B L'lurJu 

'e-Jl.Jl t;/ ~) B=N 

·punmiJmd urqJbly. 

J f1U7tluJu (N) ilpqfl 'Jm~miJlJ'I]' IjJqiJ*qurm~ p1ulmpmf Jupmqp IjLmur 

-qr fmGmbiJin 'flU;f/nqb 'JmFfl1uiJ1UUimurnm ~ • IjJ'I'J;J'fpJm qJ'{Jui'll'mJ 

-min 'Jmr·GmL'IJ'ufd p1ui!Gmfl1Jil qnqGuJin IJmpGmL'fJlUFlf turml''ll'm~ 

ilfJmrBmnl' (;J) 1JmFfl1ubmJm 'JI/Fmfb I/'9-m ~ f'1U1JmMuiJ. TJ urml''ll'm~ iliJ 

-mpGmiflfl' (u) IJm.ffllUbmJm ~-mp·Gmlmum: IjJqiJI'fuJur'J'I~ 'Jnr-rGmL'IJ1uFJ 

~ f1UIJmflfl' i!pqfl 'Jm~m'JlJ'fp bFm qJ'I'J;I/urm~ Ju '1'1urm~IJ ~ url97 
tpuJ'IJur'lrmJmln 

'JmrBmLqJ1ufd ~ r1upluJu'JJ iJJu 'pqfl luJu IjJ'IIJ~qurm~ #~·mfJ1UJmln'r. 
f'1U'JimJ'J 'q~my.qp biJqln qiJG'Jm i11mpm1(' lLuJpm qLmurtll' JJq .,J'I'JtJF1u"'J 

-'l~mr 'J'IJFm•IJmp~mn 'J'I f1U1Jmlmum IJlqp G'JmJrr ~m:rrm•rm.p IIFm "' lfp 
'Jm·rln~ 'Jlf f1UIJurr· JmJm•IJm'9-qurnm .iJJqiJLqJ1uFJ Luy.'fl ''9-m IjJ'IrfL'IJJutd 

GqJ'{'J"J'JuJU:IJ'I~ 'JmpGmb'fJ1uFJ fmG•m!lmum f'1UIJ!f'If'U ·~ I/U'Iur ~miiJirr_pmp 
-mi/n ~~ f'1UIJ'f"J;Ju,P urm~IIIJiliJ•'"' i11mljtm{' IjLmur'{·l' ~1ulrq~ 'J'I~u'Jm~",.,,mor 
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-'Jm!-IJ'17 BFmJ 'lqJI 1pbm~ 1ilfmp1>uvmpm:-.'J'I J''U'JUIJ' iiiJuJu 'i/J'IJJmm 
\.. 

fJFj] t o/o CO' 0 ~ p-rupbm~ dfJ""IUF d1u~m'J-ruJmln fJ1F mJmp-,ub G'JuJu 'JqJ 

:-Jmm IJmbmiJlrfb l_g 1qbq ~ fmpJqJm'JmFm~ p-rudm~J'I J-,uifmp LuiJm'J""IUU 

-min ~::I % 66'66 '~m'J1Jo t~qfJ-ru7 'J-rufd-ruFub (Jq•JJmm) J'J'JUI'J'fi!IIulnpuiJ 

J-,uifm·p Ju 11Jmil •J7JJmm lfm "'lm'J 'J'I p-ru'J11 .url1p p7ul'bm~ 1ilfm7r11u'f' 

-mpm~ '61JqJJmm buGmn1htJm!-UIIJ'I'Juhrpu~ 1GmJ ''Ju'Jm~ nqhrJIJ 

•hJmJ 11q 7rm 7J 1~mvq '1~m~Jq 1qtJ11 ~ LuJm~ ililfm ]rlluf 

-ml'm!-1"/rd '1J'f'JUI'Jf/fJUinJiu~ mnj •(Lmurqp 'lu ii1J1fmn/fm · '~ Lmurqp 

ildm~Jq G1JlffJUI'Jf/'Juhrpu~ 1'J'ub-.u7 "'I 1mmlnLuhr '~·m'J'4Jo) JlffJLmurq'[' 'lu 

"lm'J' 1qtJ'41 'J'I LuJm~ urllfp· J'"luplfi 1J'IIJUI''J'1'Juhrpu~ fmGmfJI'' BFinJ •JJm~ 

'Jm~mbmmqp ~ J''UIJ11 1~ url¥1' iluriJ'IIJuhrpu~ 1Jm~m'JJ'1!-1ilfmp1-,uvmp 

-m:-'!.m~mbmmqll •Jml'm!-'J"'JIGmmn 1ilfm7r1-ruvmpm:-1mf]rur 'J'I JmJm]t 

-mJ "1-urlumJ:-'Jm ifiJuJu •iiJqfJtpuf£1-,uBm11' 1Jm~m1p1il I'm~ i/Jq'Jm'!'IP 

-q1~ Ju]rmn(lb IJfm 'Jll p-ru'Jmp'Jm Jq'jm'Jq~ulnp.u~ ~_Hm'}thutzmprn( 
\o • :( IJ1fm "'I 

dmfJ.m-l!!m·~J'f •Jmhrm~-f'J1Lhr 'Jmihrm~-£lmfJJq) 'f,lf 11'1f""~U11Jm fJmhmn{ 

-ulfr l''u~my..,-, lpubq~ iiiJuJu •(Jq'Jilfmp1-.uyml'm!-fL'I~ 'mltfy.A1q]tm) 

Jq1Jilfmp1>uvml'm!-1Jq'JbmurqJI 1n1hr'JFm 1m1Jmurn ~ 11qJm~ ]rul.ud'll' 

'Jml'1m~mv'l >ulurj, •]ru:-JmhrmiJmy. ifFm1bJ-.u1mur'l!' luluif• ill'1u6mmn t{if 
-{'m]t1>uvmpm:-1qmb 1 J''UfmJmm IJfml B1G'JuJu •JqiJ~mtJmLq 7Tm IJ,mp 

-Bmmn 1Jq1Jil{'m]t1-,uvmpm;,-'J'I'J'u fJ1uF£i>ufu'b •]ruJqiJnqBuJin 'Jm~m1h 

-J-,u1mUJqJ' IJ'mp1m:-mlfp ,1'-,u~my.if}r ~~uLq:-J1fJU"'Jm~m'JI'1'!-'J'I J'""IU''Jmum 

Jnd'fmp11ufmJim!r 'ilp1u'Jm P'J'm BfJmJ'J nif·1mUJ ~ BF1uB nqhr11Jq 

.JFm.jl 'Jm~mLmm'll' ''J>uld 

-"Ju~tfmnm1hr• 'IJ>ufdlu'JmiJmhJubm;,-mJ'J'fl' "1 -mumq1~ uvJmd ,Jl!'J'J'ufd 

-"Ju~mm:-'JmiJmLmurqp 'Jl! luJufJd Jmpm:, 'fJq'Jil{'mp11ufmpm~ ]ruumy. 

-mmln MYJ ,-(Jnv Um tfhrmiJ "lm'J 1m'I'I'Pu 'Ill LuJm~ Jq'J7'fJVmLmJ Zuuu 

tJfmJ-,um~"JuJmn 1ilfmphuvmpm!J-fJF m~mn) ]ruhrm~ IJm~mLmmqp mq::, 
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61Jmfp1J' 'J'I' fmphrmiJ i/J'I'JJ'Ihmn inuilfmp1>ufml'ml ~~ 'JJJmm 'Jm~,.,b 
· -mmqp .,_m~m'JJ'1~ 'p1uJu mn'il •iJj-,uf'J fmBm~b~nJ B'fJ'IJJmm 11'1'Jr.m 

J'm~ "JU~J'f ~ J'""~Up.1u~ ilfmp1lll"fmJ'm7 lpU"l'f 1J'f'Jilfmp1""1U'fmJ'n'l!r nqlrr1111J 

-upmnJ1-b 'J9 p-ru]rumil'f~ i/Jq'JLmmqp pluFm~1'Jn/'1m G1~m~m1Jmpm.p 

~Jtl'li'Ol£ )lq ~JqriJNJ-L1l'L'OtJ llJ!:\1\ctD.'O'tt.lllllll'OJl'O'Z' "7.1 § 

,l!lfltf-.0.11 'P1t~Uoll.fl1l'1 fllltt u1.llS!1Jl 
A nt lU l "b 

tpUJ'lU'Bmlmvm 'Jrmp.jlu~ ~ l'"u]rB~qll'lu 

77 ;JJ'mJ'lfJy. p'Ju~mlp Jumn ~ J'~UIJ.mmJflm:-'JifJU'Jm'y.lfur-nmpJql J o!JfJf 
~ ' 

•1Jm'J1Jo •iJp-,uiJmlp dpmpliJ'f. ':) ol!:f= l ,ilfJmy.tfurnmpJql 'JmpB,.L 

~-qJ>ufJmJq]t 1Ju •Jmpm:-tJdm~Jq ,JipmpZ>JY. J''P~mZp ilmU> ~ p-ru'Jmnt/h 

-TJm!f Jmpm:, G'JmJb •JmJm"'UJ'f~ '"1 I'""'JBmlmvnr 17 p-,u.pu~ 'Jm1BmpJu1; 

. -qh ifJq'JLmmqJI Mm lnu~my.ifurnmpJql 1mpJu'J ifmmo '('J 001,-= "1 
Jmpm:-ifbm'Im 'J' o&&-= ;r.l Jmpm:-1Jmlnm~) ~ JfmG ]tu.jlml 11ml.b 

B1FuJb. ilfJmy.tJmnmJIJql 'JmpBmbqJ>uFJmJ'{]t qJq'Jbmmqp 1m:-rnJJUf 'b_ 
:JllU~mZp tlumn 'f]rlu~~ ilru~mZp Jf'mpZIJy. tfntfhrn!m 

71 iflr.jlu~~ ilbm·UJ"f1' 'JllUJ'I'J'Ini'f.lf·mnmpJql dfmB 11q'Jrm B1·'Jmy.1mnnt I' 

-Jql 'Jmi'GmLqJ-rufJmJlfp 1qBqiJ-rU ~ 1Lqm '!.m1Bmi'Jut/;qh 'IH!f ~n<J 
:dJlmp2~HI pm~m2p .Jmw 

~ Jl"lu7r7u~ •Jrudf>u"JJ'I 'Jmi'.JiuiJ Jl>u]tGIJ'IL'u 17 i/Ju •ilp>u~mZp JpmpZIJIZ 

~m'JiJIJ,lU 'fl 'fbqm J'""~u.Jiu~ '('Jm1Bmi'Jut/;qh ~tfurnm1hr liJt/1' nqhrl'lt/) 

il1Jf-,u'J 'JmiJJ'~ i/Jq'JIJ""~Ufd,u~mm:-tfLmmqJI UUJ'f!-B1mJm]rm 'JmpB,;,pJuV; 

-qh ruillnq.U ur'fl '1'JII/n nm~mln '81-()10) ,_, l !,'() ilfJmy.ifmnmpJq6 

IJmpBmpJut/;qh Ju !~ UJ'lqpmJ~'Jm Jmpm:--ru1q]ru~;,hrm •(]ruJqy.J1up 

11uu~ p-,uBmJIJurJ;qh '~m'J'fJo •bmJm mmZ ~ f''U]>fJubmJ1 nqlnmJIJm!fb'!J 

,]Ju) ~mfJmpmp 1nqBuJhr 'JmJIBrm'J''Jutj;qh iiJ"uGmJq]r PifJ1. ifJ'I'J'J""~ufd>uJ 
-qd 'JifimJ-,um~luJurn fmBmlmvm ~m'JmJimp 1Fm'f6mi'Jutj;qh ~ifUJnm1t11 
~IJm'ImJ'·mpm1JI "'I vq:,mb>u'b 'J'I J11U'Jm£11J'il ilJqq,nqBuJin qmJI·BmbqJ-.uftJ 

~mJq7r IJmvmiJm~ 'J~J'J.,., 'lmr.Jiu~ rudln'lh nfm '{'mnm lnJq~ 11'(1 ''lmftJ 

-1U'~miJ""~UipJml f'IJ' 'Jtf'tl·m~m]rmJ lfJnru.urm ]rifZm:-if 'J"ufd,uJu]r;mJm'!:;. 

-,u1mfJmUJ!f!-'Jm JmdmJqdmiJilfJ1 nqhrml'fp'Jm 'Ili'J-.u ''Jmi'BmJvJmJ t/1 

-m1bJq'J~ mmbm 1bm~nqp 'I 'I' p""~uq,BqbiJm!-iliJuJu '( 'J-,uf d""~unJu.jlu•f' 1"'1l' 
41Jtfmm:-•J'I'Jm1Bm~u1nlfh •Jq'Jm'f'n'J.m'~m'/r') i/JqiJ"!,"lufd-,uJqd 'JlfTmJ-,uan 

-~-,uJmn fmBmlmvm ~m'JmJimp 1Fm'fBmi'Jut/;qh Ju '~ ~nFm~IJ~YI ,f111Jm~ 
-rfmnmpJql 'JmpGmb'{JwfJmJq]t ;r. l ~ p>uBIJm'bmJqb ii'Jmy.ifmnmpJql 

.rjJu •ilbmmqp ilmur ~ l'""~u]tBmJIJut/;qh riJq •ililhrqh IJfm ii1Jq~Jmmifof1 

dpmpZD9 ilputlt,mZp il:mut 11 ilumn l(bmUl!l.O. 
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7u'rJq tGqfbml'mJUJ IJqfml'uUJm q'bmUiqp ?qf7u1· Jilup lj nqlniJfm 'flip 

nqm?'l{ 1'1'141 t LuJm'r ilfqbmpmJUI qqfmpuUim ifhmw'll' fmpf7U~ 

tdqqiJf>Uf7ul 'rmiftm'lml':,mn ~Jfmql' '1'1 f7uqGmlmum 

ifiJmJI.t 'I puJupmql' 7u'rJq qq J"UPJ'IJJmw iJJ'I'J'J'ufd-,uiJm'rmurq'llmp 

RIJmJq Gftnrl 'DIJmG IJ4fmLqJ>ufrl 61)1 IJ'I'J'u lj qJ9JJmur >uiJJ'I 'y 88-'Z 
lJ 98'6 JmrlmqmnJnmUJmmml'm:, ,Jqfbml'mJUI IJ4fmpuurm UIUJ' 'l'IIJ7u 

n'llniJT7uiJ IJ41Jnu 'I iliJqJ'1UTl'fl tJ'IIJiJf>uf>ul biJqln IJmflm'rmJt,ur qfm4G 

-mJuriJqGIJu'r fmGmiJ'JmG IJ'I p7uiJGmlmum urq:, DIJmf 1'41' ilflJifhln '1 i11q7, 

-4'J puvm-,Uimm bf'fl tj 'I'fl' illJ>ufiJ>uJqJJmw qJqiJIJ>ufiJ-,u'lm'rmurnlm(t 

•GIJmG IJqfmLqj>ufJ 61)1 IJ9'l'U lj IJJ9JJmm >u'rJq 'pu-% ft fllnil 'nm'rmm 

IJ9 f>UPJlfdJmm IJiiiJ4nfm '4-y gg'z 1J 6t'z 'llf ·Jmnmpm:, JmJmlJmn/ 

-nmmmlnml'm:, i/J'Ifbml'mJur q4Tml'uurm 4fqLin 1f 41q'r4'1. tiliJ>ufd,uG'I'b 

-lim IJmf/J1UIJm'rmurlJq1mp n41mur 'JII{ Gf-,u6 iJJqq'rm'JqJo lmlqurq? 

t( ililtJqJo tfJqiJZ4J.,u "'I· qJ'Ibu.y-Jnug) 

% !Jl IJmil tflqpm 'Jlf J'>upJqJJmur iiJnbml'mJUI 'Jt/fmpuurm GqmJb 

riJq 'nqlnmJupm'Jnmp 'IJmtftm'Jml':,mn urn4n/ t J'1U1Juml.t U1J>ufd>u41q~ 
-1ul qJqqurljqqum pu 1z :Jq'J£lf1Uf7u1 b'Jtf br p>ufJGmlmvm 'J'I? 'n'llnmJIJm:, 

-blJil 'd''JmJb l'.~m'r tJ'IIJ£lftUf>Ul hiJ41n 'rmiftmiJml':,mn qq f>uqGmlmvm 

l'.~m'r ,q'iJ9'JIJmpfmln nfm p>uJmJmpmJ IJq"l ilJ'IIJIIfiJ91JUinfu'r '11/Q 
tG4Jupm4p 'r'll" flf'l" 4'!.41 t iturqm? iiiJluf~uJqJJmur 4J'I'IJIJ1uTfl 

:'mpqnJ.n ~li -1u1Jm'rmur1Jq1mp tfJlf'JiUIIJ'IIJulnpu'r (b 
-l)mG ·'J~fmhq.nurd ~df,uq1ul t'r'JI{In '1'-,uJqiiJ.d'fmpl>ufml'm:, 4'f1Jilll 
li"'J'lm~niL:qm (B) V ~J~~nfm -:illn pu-Of, U-Ol pm'r p~uJq'(ilfmp·huy 
•(lrmml[l' 8 J'1uhmml(l' y '88 ''n ° -mpm:, 4dm'rJ'I pu-% 8 'Jmd' tfl9pm IJ'IP 

-JqJJmm t d'urqln? GqG'J,mf 1'41' i/Jqfbmp 

-mJm qJ'IIJf'UUJm 'fdlfiJUIIJ'IIJulnpult (J 

(! 'mqurm1Jf1ul1) 'l91J41 t d'urqln i/J'I'GIJmB 

ym+mTR IJ1fmuqJ,ufrl 1JlfiJU11J!f'lfUinl'u'r (m 

'IJ4J'l'J.IJI'nf'fmln linl'lm'l'!r 11)'1 J'1U1Jm·n{ 
-nmurmlnmpm:, il'!.uJu <iJJqlJuriJq'Iuln l'ulr 

IJ9 f1UIJGmlmvm J'IIJdf>Uf7ul b'Jtfln 'rmtfr 

•miJmJ':,mntT,"(J l'rmtftm'JfTIP!rmn 1~ nqlniJfm 

''rmiftm'J!mp:,mn'Jm nqln"l'J'I/ 1'11Jtf1 IJ9 LuJ 

-m'r iiJlJtT,di-,uf>u11.tiJ41n 'Jml'lm'rmLqs 

tfJtfTmtfGmJuriJqG'Ju'r tfhmur'll' fmpf>ul 

f1uiJf1Uf>u1 biJ41n t tT,m'rmurmJ'qpm:, nqmmJupmuruJ' ilfJ1uf£lJUn/utftutft 4J 

-urqpmJmln qfliJmG 1Jtffm'b'IJ'uft/ tJ'>uillnql.t tT,mftl,uG'rmJ'IJmJm:, fJmbmft 

-m:, qJnbmpmJm IJ4fmpuurm t J''UfJmJilutft 1f G4fbmpmJm 'JtfTmfuUim 

fhmlmfl' 'l4f>U1 t ftll' ilftfbml'mJm fT,fTmpumm tfg>uf'J.' Lupfwl '11!1'1 '1 
p7u1Jmf'll' IJfm J J'7upnfutftutft iJJm9pmJmln mJ'J GfmJ 't J'>Up'Jmln:,mln 
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iJin4ur 4fi'Jm6 'JlJTm'LqJ.,ufJ <f'Lmmu ?qf1ul f7uitbrqb Mn t(puJqiJIJu4) 

]ruJq.IJJIUUim ifhmUI'If' fmpf1u1 'J'I fn1P'J4Jmnfutft Jl'mnmp (i1JqfJfJU4) 

i/J'I'JI'uurm tfLmurqJ' "ltff>ul 'P"u-ge •'tiJ fm pJm t GTwG nqln"liJtf 'p1uJ 

-qruJI-ruf-rul l.t'!.41n 41n4U1 bt'fl :.Iq!fdi1uq1ul b'!l~ln 'ljmplmqm'bq~ ( m 
t'J,mpJuJqiJ '1 ( IJm I''I4Jmnfutft} 'Jm l'lm'rmL9m , 1n4ur -ru'rJ 'I tfJ'I'I£lf-ruf-ru1 

b11,t/ln 11,'1 l"uJqJJmur ''!.4'rmfJmU9 fT,mpn/ZmJm'bqUI ( 4J'IIJ'Iu4} 4JqtT,pu'ulm 

4'bmurql' fmpf1u1 p1uGIJmG tT,41mbqJ-ruTJ qbmli'lqJ' ?tJf-rul fmTm'l. 
turq:, '!.m'l'nfu'itutft 4fm·4GmJur~fiiJu'r lfJJmUI fmpflu7 

"!9 J"upn/utftutft IJ1U':,mn nqln•IJT-ru'l i1Jq'f.IJ"uliJ"u'rurm:, 4'1/huf'loul b'l1f'ln 

'(% 001 7f"liJ41'· l'm'r) 'Jftubmlqpmvm ZuJu q?!zqp GtfTuJb 1qpnfutftutft 'f'U!r 

-mn t LudmiJ '!.m4GmJurtT,qRIJu'r 4JJmur bupf-ru1 'rm/ •iiiiiJif"'B IJqfmibqJ1ufd 

q'bmur'll' "l4f""1 t 1'-rup!Jmln:,mln p-ruJ'IIJ£lf-ruf1ul biJqln Ju 4'!.mif 
. . t( 91 ·%'J) 114fmJ-ruur 

-'r7uJurn qumUI'If' "hJmln 1'-rupJqriJmur tf? 'JmJ>uUJ'r-ruJmn 4£JT-ruf-ru1 b11,qln 

uqJ-rufJmpbmtJ tbJlUfJUIIt'ln/ tjJqiJ['UUJm tfJ91JP'rr'fiJumpu'r ) jfrlUIJmntfu 

-IJ'm:, Ju 'km.r •bmcJ; vqn'mpm~ 'r'fl' t f7U1J8m·fmqrlqlJ' BtfiJ'IJq (i11f1-ruf 

-7ul ~1u'L9:, "' nqln"l'J,t/) i1fi11uf'-ru1 b'JlJin 'rmUI q~mm4i.tmJ11,m 11 tild'IIJI'uurm 

4JJmur fm7r-f1ul IJ9 fmpnfZmrlm'b'IUI ( IJUIT,m'r'Jm ''Jm'rm:,murmln 'Iit!JijnT m) 

IJqJu'rtfUJmurn p1unJq'J, ljJu •illnqur ljiiiJmB tT,4fmu'IJ,ufJ qumurqp 1qf'-ru7 .) 

p-rup!Jmln:,m'ln 1'-ru'lmJ'J. 't/tpu? 'If 'r1uUJm!t t/'rmliiJmp il(/f>uf1U1 b1J41b 
tdqiJmiJ'IIJulnpu'r qlqpm pm~ 

~,u'rJq l9p'Jurb '19 LuJm'r 'rm1Jmpmpm41' p>u(/f>uf-rul li1J41b IJnuJq'JtT,mJ' 

-:,mn (o/o 001 64fuJ'b) 'rmiftm'!.ml':,mniJm 1) n'lln'!.Tm •(4TmtfGmJur'JqBIJu'r 

IJ4fm'Iml':,mn ZuJu 7j"l1J41' 84TuJb} 'rmiftm'Iml'!tmn nqln11J4 lqpn/utftutft t 
:LuJm'r il'I-ruf£l,ud!fJmJm;,nJutft 'lm'rm~miJmil tfJ'f'JiniJ91JU In pu~ p>uJqiJflhuf' 

--rull.tiJ41b td'fmpG>uum'r IJqfmuqJ-ruTJ 4fJ>U Ju 'puiJmJ'J IJfmql' t J'lupJqd 

-Jm,. GtfdqfJ(/1-ruf-rul ~1uuq:, •bJ-ru'JumnJ uqnmJ'm:, (4Jq'J'J,uq) tfJ9'II'uurm " 

.GIJmJ.IJ ~ J'lU'IGmfm~Jq'J 84'J1fJ4 iJ(/f1Uf1Ul h'J.41n 4J'/'JU1'l'/IJUmJ'ult 

llq!J4!lh11QtU.l il!Jiflb 

:JqfT,fT,luf(/JUGm41' '!.m'rmtfpqd' '1 Jq'J,(/f>uf1u1 b'I4br ,J'I'J 

-bmnq·ur '!,'m~m'IP"i'!t -ru'rJq 4Jq'bmf; 1.ylf,urb b'I•UJ IJ' buJm'r fludqiJilf'mp 

-1-ruvml'm:, tT,m'rmumurqJ' bup'J,mb p-ru'rm'J4P 'I4Tmurmb9Jbm b'!,J/(b 
t]suJq1J{/f-rU7JJq'rmJ' 'JtfFmlf.mJ':,mn fJmpfJmpmJ 'I4fmbm1; 

-l4p 4'rmZuJu IJ9 p>up'Impmll 84G'lmf 1'41' iJJqtT,'r411,nmp qJqbm1; JqJJms 
•ilfmpB-ruvmft lf,I{fmL'IJ-ruTJ IJlffJ'U <iJJ'IIJLmur9J' 'bJmln '1 nqln"liJt/ riJJqbm<f; 

4J91Jilfmp·huvml'm;r 1Jm'rm1Im•ut9'JI tG4J9'!.iJ4'l"ml' 'r41nu'rnuJ~41" 4J'lb 
-m1; tfiJmil 41' J'm'r hi' 1 fmpp'hm'r ililfmplwvmpm:, J'1U'Jm:;.qp IJt/fmur 

-mb9Jbm biJ41b :J9JJmm il~my.4p IJ4TmmmbqJbm Gfmrl ''19 fT,IJhU'J, iJJ'I'J. 

•IJ1ufiJ,uJbmumd 'Jm'rmqpqd' B11,uJu •hiJtfln 7f ft,uLq:, ,BtfJ9bmr.f; >u'rJq J"UIJ 
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t/_ w•fr.n ,_.,r I! t 
flpn2 urwppbpfr Ufpb'f tntbntJfii-

Al 'bbpmJ, tLpw'bg npn2w~/r ~n.flgtb'b-
urpwgfrwJfr JwJw'bw~ 1 ~nJU[nflhflur

&bpfr •wur"Jflbpf! 'l.Pw'lbg'bnw ,b'b "l 

UfUIUIUI~W~LUfJ, LUJL fupuur npn2111~" 

urb.'lbl' Lni.afrl Jburw'lfr PJ"'-l'b'lusJfr'b 
gwbgn<Jt Opfr'bw~ 1 Uf'l'bd.fr It nu~n< 

Uffr11q. int't}n<Jflnw nu~m wmnJthpf! 
20 80 100 'lur'bt/_nd b'b K12 funpur'bwpq.mJfr'b 

'\,\.•37. 1Tpli~daur atc.bsa'l. \ural}, wrmw
liwJ•'i.n'l., uu\at L. wrbwp~ qh\utrwliw
JtDr1}1D~UJ&atpJU11i . (1 d) ~w!ulJ.wbatpJDl
lip \•nfutnlihliUIIihr~ . ~nll9blimrw9~WJ~9: 

t/_wb'lw~/r qwq.wfil'bbpr.ui, fr .u~ Uff!· . 

'll! 11 A fr w ur nJ'1.t b I' I!' iU J '1 'i_ w 11 'fW ~ /r 
'bfuurbpfr ~,Ji.Lurpri.'bntJt fTJ,wl''l <wl

t/_wp.q[! gntJ9 t mwlpu 1 np ·WJf} tpbU[.• 
pnt·J Uf'lLAfr b. nuqnt wurnJ'b.bpfr 

fl fr·W Uf /r 'b '1 L n u} nt J fil nt J Uf bur[! t 
~wpwpbp.tf_h'b Jr.'b'l.!Ufhu 3: 1t ll.J'IUf/r

ufr Uffr'b'l LntbntJfJ'bhpf! lfnlntJ h11J ~wrq.wtlnrtlwb (~wJ q.bpuurl'nt~urnL·
f'LU }t IJnJ"{n11h'bur''bhpfr ~wpwphpw~gn<fiJnLbf! 1'bp.w1gntJ 1 /r urwppbpnt

fiJn<'b unt/_npwl(ouJ'b Uf/r'b'l l"'-t}ntJfJ'bhpfr 1 ~wuurwurn<'b h'b It ~wpn'l_ ~ wp-' 

urw~wJurtf_ht .pfrJ/riw~w'b !pnpJnLtnt/_t flhptf_wt} opfr!lw~nLJ Uf'l'bafr It nu

~n,_ ~wpqw.t/_np.4_wt} Ufp:'b'l L"'-t}"'-Jfll! p'bnpn2t/..mJ f CusAU !pnp~fnttnt/..t 

,wpq.wtf:npqwa Uf.fr'b'J tntbn<JfJ'b.hpf! ftwphLJr t '1/rurwp.~hl npUfhu Jfr

tw11~JWL !pw'l1 Uf/r'bq L"'-t}"'-JJ111hpfr b. [!pJfr.w~w'b ,Jfrwgnt{iljnt'b.'bhpfr Jfrtl.tt 

P· 'bhrllrtiw& tq~&ll tntbDtJp&hr: IJ.1u urfrUf/r Uffr'b'l tntbnLJfl'bhpntJ 

L"'-t}t/_wt} urwppfr wurnJ'bbpf! 'bbp'fpt/_n~..J h'b l"'-afrl Jburwqfr PJ"'-l'h'lwJfr'b. 

Ul lllf'UiqUI ~LU11 g_w'tJgfr J ffWUinJ W Jfr'tJ wqwur ur mpwbnLfl JnL'tJ'tJhpnW 1 fruit 

6:? 

1n,t}frl/r wurn.!i'bbp[! UfUI~UfwLntJ b,'b frph'bg 'fLUU•w>t/_npnt{ilnt'bp (JJ~. 38)t 
U.urnJhhpfr Jfrlh. wqwur urwpwan•fiJntbbhpf! WJbpwb (;l JU lb'b It 'bpwL
gmJ ~wpn'l h'b urb'lwt/..npt/_bl wurnJ'bhp 1 npnflg urpwJwqt}hpf! lb'b qbpw

.qw'bonvl tntbfrl Jburw'l•P wurnJ.fr urpwJwqbfr $9 % -.frgt ll.J'I UfLUurG.wn.nt/_ 

1ntbfrl Jburw'lfr gw'bgfr Jbt ~·wpn'l b'b 'bbp'fpt.f:hL JfrwJL .fnpp wurnJ.wJfrL 

mpwJwqbnt/.. UILUf'f'bp' lf'wbJt.L, wqnur, wafuwbfrl., pnp, npn.Lp qurL4_nw 

b'tJ (f.bblfblhkfr W'lJnLU.W~f 1...,fr'tJ U 2-p'f UfUif'f'hpntJIJnt'bbbpmJt 

fTJwpq (;, np 'b.hpfJpJw'b UfpbiJ L'"t}"'-JJ1r11.bp[! 

4wpnq /;,'b tfoLbl JfrwJb uw.t:JuifJw.f·tu~t . Lbp-

. 11/!l't/..btn{ l"'-bfrl Jbmw'lfr gw'bgfr .Jh1., Lntbt/_wa 

Jburw'lf' wurnJ.'bbpf! LUII.UifWO'bmJ ,b'tJ PJ"'l'b

'lwJfr'b g·l}J'hgfr w'lw.f.w'l.n,_J LbpfJpqwa wmnJfr 

l:"'-1'1.'1! (11~. 131 E}t ll.J'I Ufurur&.mn.nt/_ 'bbp•fJpJwfJ 

Uffr'biJ tntbntJfJbhpn~:J gw'bu/r UfWf'wJburpf! .Jfr2ur 

JMwLnLJ (; L"'-~·t/_:wa urwppfr ~nJ.Jg.hLurpwgfrw

JP 'b ~ LU J.b.J LU UI•W It Ul 'b I 

'lJbp'fpJw.b UJfrb'l lnLbntJfilblipni.J tn<bt/_~b 
m.wppfr wurnJ'bhpfr 'lfr!pn~..qfrn'b urb'Lwlwl'JI! .f!b

flwl'bnLJ t ,Jfr pwbfr ~wpqnt/_ wpwq1.pw''b urb'lw

lJwLJw'b Uffr'b'll"'-bntJfil1'bbpnLJt 

~]ad]awlfwG d]awgntP!Dllililql 

1 1 

. 
. 

I . 

. . 

. 

A 

8 · .... f.-

llfrJfrw~wb Jfrwgn•fiiJnL'h'hhpf! q'qwlfrnpb'b urwppbpt/_ntJ b'b Ufp'bfJ 

1"'-t}"'-Jfil'bbpfrg Jfr l.LUP[! <wm~w'bfr211bl'nt/..t /> urwpphpn•fiiJnt'b Uffr'biJ L"'-
ttntJP'hbpfr1 npnflgn,_J ~nJUfn'bh'bur'bhpfr ~nligh'burpwgfrw'b ~wpn'l (; tfln- . 

z/tnfut/_bl npn2w~fr uw<Jw'bflbpn,_J ~wJ w&uw~Jwb1 .pfrJfrw~wb Jfrwgm

PJn._Hbpf! nt'bb'b ~wuurwurntfl pwqwqpn</hm'b, npf! npn2t/..n•J t Jfrlll-

9"'-fiJwfi !pnpJn~..lnt/..t Opfrbw4, FeaC bp~wflfr ~wppfr'fn<J bp~wPfr J"'-" 
f'UI[!UI'tJlJnLf' 3 wurnJp'tJ f!b~'tJn,_J t wafuwt}'tJfr 1 WurnJ1 np[!1 f!UU1 Jwu- · 

uwJfr, ~wJwUfwurwufuw'bn,_J t 93133 % Fe b. 8187% C pw'l_W'ff'"'--
PJw'bf!t · · 

II frJfrw~w'b J frwgn•fiiJw'b J J"'-~ urwppbpfrl <wur ~w'bfr211 t frpb'b < w

mnt~1 ubtfrw~w'b mwpwaw~wb PJ"'-l'b'lwJfr'b gw'bgf1 npfr urfrUff urwp

phpq.,LJ t ~nJUfnflb'bur'bbpfr gw'bgbpfr urfrUJbpfrgt Opfr1Iw~ 1 bp~~JI/r ~wp-· 
pfrfll! (Fe3C} ntfl /r pwp'J opfilnn.nJ pfr~ PJ"'-l'b'lwJfr'b gwflg 1 WJ'b q.bU[pnul 1 
bpp hp~wfll! m'bfr KB ~wJ K12 1 fru~ wbfuwbfr'bl! ( q.pw!pfrure)' ~hqulllq.n

'bwl [3 gw'bgt llfrJfrw~wb Jfrwgm.pJw'b ~nJUfn1I'bLurUpfr wurnJflbp£! 1 
llpw mwpwaw~wfl gw'bgntJ qpw'lhg'bnLJ li'b npn2w~/r urh'l.bl' (b. "l fll~ 
UfwurwS:wlfwli 1 fr'blU[hu Ufp'bfJ Lntbn<Jfl'bbpmJ)1 fru~ . ~nJU[nbb'bur'bbpfr 
wurnJ'bbpfr fil/rt/_e utwppw~wli Ptl"'-J ( 4 wfi'Iw~nuJ) . <wJWU[LUUI wuJuw- . 
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hmJ bh Jfuuon•fJJwh !pnpJn•Lf• umhfufrnJhmpfr~ -\wpwphpw~smfJJwhf!t 
~whfr np -\wm~n<fJJn<hhhpf! npnzt/_n.J hh ~wn.n<st/_wtl~nt/_, Jru~ ~Jr

Jfrw~wh JfrwsmfJJwh owhsfr mfrUfl! urwpphp ·t hpw ~nJU[nh£hurhbpfr 

owf.isbpfr urfrUfbf'fr9 1 f!fJ'f{wflpwUfbU ~frJJrw~wfl Jfrwsn<fJJwfl {wur~nt

fJJn.Jfliflbpf! fuJruur urwppbpt/_n<J hh h.p.w ~n'JU[nhbhurhhpfr -\wur~n<

fJJn<hhbpfrs ( wJh 'lbUf~n<J, bpp Uffrh'l lmiln<JfJlibrJr -\wur~mfJJn<hlihpf! 
pmfrnfut/_n<J bh uw{n,h, ~nJU[nlihhurlibpfr ~nlisbhurpwsfrwJJr pnpnfuJw

,f~l! {wJhJwur }t IJ.JUUf'bu, hp~w{JJr ~wppfr'ffr ~wptlpn•fJJn<hf!' HB = 820, 
WJh 'lbUf~m.J 1 bpp ,bp~w{J{I ~.wplpnt.fJJn<hf!' HB = 80, Jr.u~ .wlfuw·¥11/r

hf! (.qpw!f>pur} HB = 2 r~.wJ 9/ 

I!JrJJrw~wh Jfrwgn<fJJn<fif! ~wpnf[ t ~w'l.Jt/_wt} Lfrlihl JfrwJh JbmiJJ

'lW~wh urwppbpfrs (JfrP.Jburw'lw~wh JfrwsmfJJn<hlihp ~wJ JrhurhpJhurw

lfr'lhbp) ~wJ Jhurw'lw~wh h. "l Jbmw'lw~wh mwppbpfrst_ llhurw'lw~wh 

{ wJwdmlt/_wt}.phhpfr ~JrJfrw ~wli J Jrwsn•fJJn<hhhpn<J ~wUffr -\frJhw~wli 

MLf! J burw 'lw~wh ~wU[h t h. w J'l UfWUIG.wn.nt/_ '1Pwh.p n<li hh J hurw'lw~wh 

{ wur~n<fJJn<fihbpt 11 bmw'll! "l J burw'lfr 'Nim J JrwsmfiiJnthhhpn<J ~wpn'l 

t mh'l qurhhl ~wUffr ~nJpfrhwot/_wt}' Jhurw'lw~wh h. ~nt/_wlhhm J.h.f!t 

IJ.n.w1JJ 1_hh -\wJurhwpbpt/_wt} Jhurw'lw~wh -\wJwJ.n<Lt/_wt}.phbpmJ 

. -\wh'lfrUf"'l P"l"P ~frJfrw~wh JfrwsntfJJn<lihbpfr wn.w1.wsJwh opfrhw]_w
pnZfJJn<hhhpf!t Upwh.p -\w'lt/.w'1hU[ hh hh{JwpHn<J t/_wlhhurw~whntfJJwh 
ophh.pJrh t I! frJ Jrw~wh J Jrwsn•fJ Jwh wn.wt_wsJ wh -\hwpwt/_ npn•fJJnthf! 

npnzt/_n<J t WJL 'fnpt}nhhbpnt/_' ~nJU[nhhhmhbpfr wurnJwJfrh urpwJw'ft}hpfr 

-\wpwphpw~sntfJJwJp, hpwh9 wurnJlihpfr wpurw.pfrh tLh~mpnhwJfrh {Jw

'lwh{Jhhpfr ~w'l.Jn4_, swhsbpfr urfrUfbpfr urwpphpn<fJJw.Jpt 

IJ{Jh, opfrhw~, n1_ Jhurw'lw~wh_ urwppfr ( wtlfuwt)Jrh, IJI'l.n<n, pnp) 

wmnJwJfrh urpwJwqt)Jr h. wlisn<JwJfrh Jhurw'lfr wurnJwJJrh mpwJwqt)Jr 

-\wpwphpn<fJJnthl! 1./r qhpw'lwhsn<J 0,59-Jrs, WJ'I mwpphpf! wn.wt_ws

hn,_J hh Jhurw'll! "l Jhurw''lfr {/;., .pfrJJrw~wh Jfrwsn•fJJmh, npf! ~nz.

t/_ntJ t lihrqruwli ~wq (~wppfrurhbp, hfrmpfr'lhhp, pnpfr'fhhp)t 'bbp'fpJwh 

!pw'lhpntJ Jhurw'lfr wurnJhhpf! (M) wn.wt_ws.hn<J hh KB, K12 ~wJ f12 

mfrUffr UfWP'l swhshp, Jru~ "l Jhmw-'lfr wurnJhhpf! (X) qpwt/_n<J hh Jh

urw'lfr wurnJhhpfr Jfrlh. h'lwt} 'lwurwp~n·fJJnthhhpf!t uhp'fpJwh !fw'l.hpf! 

nthhh UfWP'l !pnpJntlhbp' M4X, M2X, MX, MX2t Upwh~ WJ.(!/r hh f!h~

hntJ Jhtl ~wpt}pn<fJJwJp, -\wlJwh pwpJ.p t,hpJwumfrG.whnt/_ h. ~wph.np 

hzwhw~mfJJn<li n.hhh Jhm w'lw~wh { wJwJ.n,lt/_wtl(!hhpmJ t 

llfrP.Jhurw'lhhpfr JU funtJp hh ~w'l.JmJ l;th~mrnliwj~li u~wgm
pjntlilibrp,. npnh(! ~w'l.Jt/_n<J bh Jhmw'lw~wh urwpphpfr '1.."'-Jlfhpnt/_, h{Jh 

tLh~urpnhwJJrh ~nhshhurpwsfrwh ( t/_wlhhmwJfrh ~lh~urpnhhhpp {Jt/_fr -\w
pwphpn'-fJJn<hf! Jfrwsm{J Jwh wurnJhhpJr fJ4_Jrh) ~w'l.Jn,J t 3/2, 21/13 
~wJ 'l /4t IJ.Ju bph(! {wpwphpn<fJJnthhhpf!s Jn<pw(!wli]_Jntpfrli {wJwU[W-
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mwufuwhn,_J t JfrwsmfJJwli npnzw~Jr mfrrlffi PJ"'Ph'lwJfr'ii swfis 1 /;Lii/j
li1f'nliwJfrh Jfrwsn'-fJJ"'-hlihpf! mh'l hh qmhl l""JU mwpw.)qwt} -\wJwdn.L

t/_wtlphhpn,_J' Uf'lfrfiJ.f! sJrfi~Jrl wfiwqfr 1 WLJULJJrflp {hur 1 Jrfll.U[hU flwU WJt, 
4wJwdmtt/_ wtl.phhpn<J 1 

U.hsn•JwJfrh Jhmw'lhhpJr (Fe, Mn, Cr, V, Mo, Co, -Ni) 'l"LJ'fhpp~ 
r.pnhs wmnJwJJrh mpwJwqtlhpf! urwpphpt/_n,_J hh "l wt/_hlfr• ~wh 8 %-m[, 
.unwt_wshn<J hh u~qtlw-~wq ~"l"-"'l Jfr.wo.nr.{JJn<hLli.pt 1pmL.p mLhJi. 

swhsJr Jh~ f!h'l-\whn,_p urfrUf (urwppw~wh Pt.t.n<J 30 wurnJ nLhhsn'l 
urhUJpwqnhwl owhs)• 

PwoJr {Jt/_wp~wt)Jrs, 'f"J"<fJJntli n,_hl;fi Jhurw'lw~wh -\wJwdmt'i_wtl~
hhpfr h. WJL urfrUf/r pfrJJrw~wh JfrwsmfJJn'-hlihp, npnh.p oJurt/_wJ hL Jh
urw'lw~wh -\wur~n'-fJJn,_flflhpnt/_t 

lfhur.IU'lw~wh 4.wur~ntfJJn,_fifl.hpn4_ oJurt/_wd- 1_h.h Jlimw,'Lw~wh urwp".. 

{1/;pfr .pfrJJrw~wb JfrwsmfJJn<flflhpf! WJfiUfJruJr nJ_ Jht.nwl[f:shpJr 4hur1 Jrfll

Uffrufrp hh {J{J4_wlt}frlil! h. .t}t}n,_Jpf!t O.pufr'lhbp h. uml!ffr'I;Hp· ljnl'i"'l ,IJIJ..U. 

JfrwsmfJJn'-hhhpf!, z1mp-\fr.4_ hpw1h9 wurnJihhpfr Jrnhw,~wL dh.fr lfmUifr• ]_nl.

lihh Jhurw'lw~wh -\wurljn•fiiJn'-Hhp h. 'lf'Wh.p h1i{Jwp~t/_ntJ 1;1, t/_wthLurw,... 
~whn'-fJJwh ophhpfrht 

U'hurw'lw~wh { wJ wJ.n'-lVut}.plihpnul, · WJ'1Uffrufr JfiwsmfJJm1ihhpfo 

wJp"·11."'-fJJn'-hf! ~nJ_ntJ hh "l ubmw'lw~wli !pwq, npfr U[Uipm111u~n'-fJJnl.~ 
hf! U/hurp t LfrhJr -\hwpwt/_npfrh J_wp pn.pp, .pwhJr np IHJh fuwfuwhtnt/. Jb-. 

urw'lfr -\nt}n'-fJJn'-hf!, pwowuwpwp t w'l~nw hpw {wurljn'-fJJn<hfihpfr 4_pw 1 

fl1. Jhurw'lwlfwli !fw'll! '1/rUNJJp~mJ hh nplllhu Jhurw'lft lj_wJ t:.wJo~~~d.n'-t-
4_1Dtl.pfr ~h'lmnurmJ t 

U"li)uwG)I lfwlfwG )uutnGnt)1q.Ghp 

'1-Jrurwp~hh.p 4wJwJ.n<Lt/_wt}(!hhp, ~pnhs ljnJU[nhbhurLbpf! wnwt_ws

·lim .. J hh whuw-\J.whwpwlj ~nhs,h,flurpw!JirwJJr· .t;b'ln'-lf k Uflr·h'l l"'-t}_"<J.fJ

JJhpt IJ.J 'f 'fhlll(! n,_J sw:b~ ws.wt} flW '£W 'f(ln'-fJ J 1J1 fl ~W J wA. n'-14. W t} p./1 "'fi,'fWQ

Jwfl J.IJ/'J.w.h.w~ 4h'l'"'-~ l'"'-t}"'-Jfilv! t/_hp t .wt}.t/_ntJ Uf,Jrh.'l [ntrln<JPfr k,. <h
t.n.kw pwp 1 .t:wJ,wdnc./.·t/_wt} PI! lfw'l.Jqwd- t J hlj fPm'lfr9 jrl~J:Uflw {h'l nr.ft 

wqpbqwurwJ/rh 1,/rG.wljn.J ( .t;h'l>niJ~ l"'-t}"'-JfJ ), WJh•Ufhu t·L U~frL'I ( Uf/rL'l, 

l"'-d-ntJfiJ }t fTJfr,li'l lm.l-mJfJ/r Jfrw!pw'l uurpnr./jrurn<pwL ~w'LJt/_wl ~tJ.fl[. 
u1JrL'1 l"'t}"'-Jf¥ 4wuro.Jrljhhp/ts, h. JJ,J,w,fl lfLJrhJr UfWf''l. J.hurw'lfi uurpm~.;. 
<nn<pwJirh ('!&:lj. 16 }• fliJrh'l l{ftG.w~nLJ, ~nJUf;n,hhfiur,flhpJr lflnfuw'l.'lb9n"Ji1Jm1l· 

IUJL J.h.hpfi 'fhU[.pnr.J -\h'lmlf l'"'-J-"'-JfJ'I! Ufh'lwhwtnt/_ 1 urpn{t/_nul .! hp~na . 
urwpphp !fw'l.hpfr J w·uhjrljhhpfr h. u.urwst/_wl uurpnL/jurntpwJJ ~n1nul 1;}, 

uh)uwli~~w~wli Juwn.lintrl}: 

Opfrhw~, .t:wJwJ.nttt/_wt}.pfr, npfr ljnJU[nhhhurJ,hpf! wn.wt_wslimJ b& 

Jfrw Jh uw-\Jwhwpwlj Uffrh'l l"'tln•JfJhhp, Ufh'lwsJw1i JwJwhwlj .t;h'lm.lt 
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~''l"' ~qirt ilJ!J"''I~ Mm mmm •ilJq·ur'l% qm%m%1ur1J% ~:L 7J 'L 'VI fm"/rqurb 
( Ot h) Jmpm:, 1ilfm"/r11ufmpm-:, qmFfflUJbmbmd g % X '%mq1Jo , qflq 

tiiJqurq% pm% ilJqqqmy.1urnmpJql qm%m%1ur1J% ,qilq1nfm 'ilt1!f'Jqmy.1ur 

-nmpJql qmp•mJq%mnfup q1Fmbmtj; 7J qmpn/upup 1%my.1"/r q1yFmurmhqJbm 

'1'1 J"uqurb ,"'Jf qmp1:, 1JqJu% JmpGq11mn bmbqmb 1dqqilfm"/r11ufmp 

-m:, 1n1~bf'fl tm"Jr qmp1-:, 1biJ1mqm q1fmpJql -JJqqilfm"/r11ufmpm-:, "/ru]r_ 

-ilfl f!fl' bu"/rJqdJmur "/ruJqqm1GmJurqqGqu% GqqJ1 •-JJ!f'J'!</'J!ffJUinpu% lu% 
-Jr frn"/rJur ,'J9Juqm%mqyJup 'J'I piuG1uuml[ iJJ'l'JI'mJbm-Jb 1%my.-Jn 

'1 qi!Gqm11m -Jqmy.1urnmpJql ili!Gqmum 1urmq-JbJo ''J1U1TJ!f'Jufupull H 
,illm %n-J 'q1ur'l!ffJ"Infu% J1uilml' V 1 J'1U1Jmn/nmurmlnmpm-:, iJJFmf n/mr 

tfiiGIJmum -Jn-JGnJ'fl t"/ruJqqnu%uur IJ-Jfmpuurm ,lnqbmJibm-:, %n1 '1Fmn 

-nmp urnil '"/ruJqqnu%uur 'J!f p1uurFm:-murJm JmdmJu"/run il'l1uFf11UJbmb 

-md -Jil¥m1r11Ufmpm( t"/ruurq% 1 pw"/rurFm:rurJm' mJ"/r 1i1G'lmum bfm ilq1uffl 

-'~u%mq1uJmm fmGm%'JmG -JdqqurtJ'I'J"Inl'u%% OOl 7J1'J-J/' G-J-o ,iiGFJmum 

J/Fm1GmJurqqGqu% '!9 p1u?u% (Of '%TJ) ili!Gqmum 1n-JGndm -JpmJb 

•m-Jb 1%my.1'fa 'J'1uJqqurmq-JbJuu% «IJmy.-JurnmpJql-( m1GuJuriJqGqu%} 

q1uFg1uJbmLmd 1ilfm"/r11ufmpm:r» 1 p1u7rG1uum% ilpmJbm-Jh -J%my.-J7r -JJ 

~qqurqqqulnpu% 1u%Jq g 7J \j ,'!,ilq1nfm '1Jqqilfm"/r1wpmpm:, 1%m%Jq 

· :i!J'I';)Illm';)~h · 
-.JiJU~ ~pm.rhm~b ~~m9tft. .jo~q';)}\>m}lhav 

.;.inl'm!l lli'J'I'Juln,r.o~~ .. 'l 8 'I \1 ·ot . ~'l. 

;i r '{!"{;jwJfm,{;,., j 
II % 0 0~ 0~ 09 0~ QOI 
fl X oot J!!__ 09 · o~ o? · .o 

I 
I 
I 
I 

t------2 I 
I 

L--'--1. 
.J. 

U'-----------'r 

,J'I'J/'""#bm1b 111l%' 

:..mJmnm"/rm:, '!'1 J'1U'Jmf'l"' n/my.m:r 

ilJqqpmJbm1b 11Jmy.iflt 1J'IfJilfmJt 
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ftwgfl nr.J 'UI I 'I ·t),wJ.w.!n tl'l w,} ,pft:h -\,w.J UIIJ( w m w u fu w fJ n 'l op'Jph wm p qpw.· 

Swpphp fWI'lJII'If'"LfiiJwh, pwqwpwp Jb,) filqnq -\wJw.!nt[J/_w.t,pfJhpp 

"9hll(pnr.J ~wphfp ~ Jfowoflhl hnLJhpJwum ~hmhp[! -\n.t · 'l.thpnq, npnh,p 

"'fo~qpUf!/p tfl.ul'"l! ~pwJwfJhfJ Jp zwn mppntJfil'bhppt op1Uflafoa Jntpw

lliliLZJntpntJ 'I"J"'fiiJnLh ntflbh -\wJwt!ntl'/_w.t,pp npnzw~p !pwqhp (-\h'lnt~ 

"'- Uffot,.) ~wJ :pwqhpfo JhfuwtHw~wt fuwntntp'fhhpt u.1u t!unJ/. umw9 -

w£w.t 'Ww!fp~h ~l fophhfoa Lhp~LUJwaflmJ ~ A u B /ip~nL ~nJIJ{nfJ.hfJm

'llhpp -\wJwt!nttJ/.w.tphbpp r[pf.w~p 'lfowqpwJ, Pwofr !hpJwJph w~wlfrlf.P9• 

..[foG.w~p 'lfowqpwJfJhp ~wttnLahtfou o'lmt/.ntJ hfJ Jhmw'lwlfpw~wh whtu

~fr'f}g, /rhl_IJ(hu h,wft !pfutJfr.~w-.,ppJpw~wfJ whUifflf.fJhpp .Jfr lWf,p h'[WhW~

fthppat 

1/,p-Aw~p 'lfrwlfpwJhhpp ~wnntaJwfJ JwJwfJw~ L., JwufJwqnpwll(hu, 

'lfrwqpwJp mwpphp mppntJfilhhpntJ !pwqhpp fJt/.p npnzJwfJ JwtlwfJw~, 

Jh,) hzwhw~ntfJJnth nth/• 9-foppup !pwqhpp ~whnh(!t bpb -\wJwt!mtJ/.w.t

/!l!• w,tu.frh.ph Jp pwhfr ;~nJIJ(nflhfJmfJ.hpfoa "wq.Jqw.t ufoum.hJ, ntL.hflwtnJ/. 

.uulJwL UfWJJwfJfJhpmJ -\fJwpwtf.np fJt[wq_WljffLJh wqwm ~fJhpCfptu 1 'lmfJt[mJ 

~ -\w{wu,wpw~znr[w.t UJWJJ.wfJfJhpntJ, !pwq_h,pp ~wh.nh(! uw-\JwhnL'J t 
oupumhJp ~nJUJnhhfJmHpfr fit/./• (K), !pwq_hpp (ilt/.fr (q,) L. upumhJp wqw

UtnLfiiJwh wumfr-AwfJfo' qwpfrwhmwJhntfiiJwh (C) JfrtL. h'lw,) wnhz.ntfiiJnt-

11[!1 U.q_wmnLfiiJwh wumfr-AwfJ ~nz.t/.ntJ ~ wpmw,pfrh (thpJwumfr-AwfJ, b[!h

l'"J} L. hhp,pfrh (-\wJwt!nttt/.w.t'.pfr pw'lw'fpntfJJnth} Cfnp.tnhhhpfr' (ilfrt/.[! 1 

npnli,p ~wpn'l hfJ <ftn.frnfuqhl wnwfJ9 !pwqhpfr filfrr/.l! tfrn.frnfuhtntt zifJzJwfJ 

':mumwmnthnt{JpufJ 'lhll(,pmJ ( "Pl! untf.npwpwp mh'lfr nthfr -\wJwt!mL

r[w.t,pfr umwoJ.WfJ ft 01fUILUCfnp.tJwfJ JwJwfJw~) !pwf[hpfr ~wfJnL[! wpmw

':liiJmJ/_nLJ ~ -\hmL.Jwl pw'flwt!L.nq' 

C=K-ci>+1 

{hfilb G.fJzntJ(! .frn.frnfuw~wL (-, Jh~(! ,PtffuwpfrhqntJ ~ 2 filqnt/.)t 

rJ.frur.mp~h.fJp -\.wp[w't) ll(tupq Jh,ur.w'lft uwn.hamJ(! (K=1}t ffl[!L

w-wg.twfJ UJP"9buntJ hpwhntJ JfrwJwJwfJw~· 'l"J"tfiiJntL mflbfJ -\h'lnt~ 
ill. U£Jr'f11'1 !pw·q/,p (q, .:.2 )1 IJ,J'I IJ(W•m-Aw.nn~, t)wJtw·A.wJh !pwqhpJr ~.whn.11.fr, 

.uJrumbJ,P .W!f.W~f~•ntfi/'J.Jh •WUllljt-A.w'IJ,l!' C=O, WJufrL.pL thpJ.wumfr-bwf,l! 1!} 
1/t•n.fr,fu.t/.fr, J.JrfiJ.b. .!pUJ1q_bpp9 Jb~[! twHbm.IU'hw {.Jhur.w'I:Jr u.wnbaJw'b 

,Jw:JwLw~ ;w,L.t:.hmw·LntJ t ~h'lm~ f/>w'lf!}t f!pn,p, ll(tupq Jhmw'l:ft IJ({!h- -

qwgJwfJ JwJwfJw~, u~u-w,) Uffrh'l !pwqfr pJn~pb'lwDJwL ~hfJmp·nhhhpfr /r 
·~wJm ·CfWfnL ll(w-\frg ·Jfrflt.l" -\b'lnt~ !pwqfr LPfrif. wfJ-\bmwantJ[! thpJwumfo

:i:wfJl! JflnuJ. ~ ~wumwmni.fJ (fJ~. 41, w }t IJ.pwh ~ -\wJ LUIJ(LUUIUJUfuwfJmJ 

·(npfrq_nfJw~wfJ -\wpfilw~l! U[Wp!f. Jhmw'lfr uwnhaJwfJ ~npp tf.pwt, 

UwnhgtlwfJ ~npp Jp WJL mhup ~L h~wmr[ntJ ~ hp~~nJIJ(nflbfJw 

(K=2) -\wJwt!ntltfw.tpfr ujfl'lwaJwfJ JwJwLw~1 fflfJ'IwaJwfJ UfP"9h,untJ 

bpwflmJ LntJhU[b.u 'I".J"~P.Jnth ntflbh ~h'l"'~ b. Uffrh'l !pwqbp (<1>=2) L., 
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t;hmltwpwp, wq_wmmfiiJwL wumfr-AwL[!' C = 11 IJ.w 'hzwhw~nLJ ~~ np ll([!L-

lfLU9J.wfJ UJP"9bun~J thpJ.w·umfrG:wh(! l_IJ(hm,p ~ J~w -\wumwmnt!L L. pJnL

ph'lwaJwfJ IJ(pnabul! [!h(ilwflntJ ~ ow.tpwan'l p_hpJwuwfrG.whfr UfLUJJwhfJJ..~ 
pntJI #w'hfr np Uf/rh.'l !pwqfr wnwrwoJwfJ JwJwfJw~ whp_tumt/!tnJ ~ PJffL• 

ph'lwaJwfJ {iwphtf.w.t ~hhpqfrw, ntump uwnhaJwfJ wpwCfntfiiJntfl[! pJnL

ph'lwaJwfJ JwJwfJw~ </tnpp ~. ,pwfJ JfrfJlu hpw u~fr!lPl! £. hpw wtf.wpmpfl 

-\hmnt U.p'IJ"'flpntJ uwnhaJwfJ ~npfr qpw umwa.J..ntJ bfJ lPtJwL ~bmhp 
{fl~. 41, p), npnh,p L. 9"LJ9 hfJ mwlfru IJ(h'lwaJwfJ ~pfrmfr~w~wh p_hpJwu~ 
mfrG.wfJflhp[!' u~frct.pf! L. r[hpt[!t 

:hwqhpfr ~whnLfrs -\hmiLntJ ~, np 

wq_wmntfiiJwh wumfrG.w~l! -\w.J_wuwp ~ 

lf.P"JP L., -\hmkwpwp, uwnhaJ.UJ!fJ ~npp 
t[ptu thpJwumfrG.wfJwJfrh 'fLU'fUI(I (-\n-

pfrq_niflw~wfJ -\wpfilw~) ~wpn'l ~ .wnw

p_whwl· wJh 'lhll(,pmJ, hpp Ufh'lwgJw.fJ 

UfP"9hun,J !pwqhpfr filfrt/.(!' <l> = K +It 

1.hmltwpwp, hpHnJIJ(nh.bhm -\wJwt!ntL-

t[w.tpfr uwnhsJwfJ ~npfr t/.pw p_lhpJwu-

U.frG.w'UwJfrh. 1fLU''11Upfr wntutwgntJf! tf114/wZwf 
(it~. 41, · q) fJzwfJw~ntJ ~~ np IJ(h'lwa- 't.~. 41. Uwnbgdw& ~nrbr, nrn~g 'lrui 

~r~m~~w~w& ~bmbrl' 'l~m~md hl'i, 
Julb UJP"9'buntJ JfrwJwJw,fJw~ 'I"JnL- ~w&qwn&br~ ~wd l'"tdw~ ~bmbrj. 
fiiJnth nthbh <1>=2+1 =3 !pwqhpt -Rw- . mbufmj: . 

hfr np hpwhafrs Jh~l! -\h'lnt~ !p.wq ~. nwmp ~·wphffr ~ hq_pw~waflhl, n.p 

WJU 'lhll(pntJ (!h(ilwhntJ ~ JfrwJwJwfJw~ hp~nL Uffrh'l !pwq_1Uhhpfr I'Jffl

ph'lwSnt·J, WJuf7.'h.pfJ -\,b'lnt~ !pwq_(! m.pn-\.t/_ntJ ~ hp~nt !pwqhpfr ( opfr1.tw~, 
hp~nL ct L. ~ Uf/rh'l f"L.tntJfilhthp/r) JwufJMhhpfr .JhfuwfiMw~wh fu111n-
hntp1ffrt • 

1.w.J.wJmttt/. w.t,pfr Ufh,'lw9J1wh JwJw Lw ~ q, nfu w:~bpll(.ntJhbf'f6 
JwupfJ 'hzqw,) opfrhwz.w.frmfiiJntHhp[! -\wqwumfr hfJ fJw£. Uffrh'l lf_frG.w~ntll 
~w.mwptf.n'l .frnfuw~hpll(ntJHpfr JwJ,wfJw~: Opfrhw~, UfnzpJnp!p ifor.

fuw~hpll(JwfJ JwJwfJw~ JfrwJwJwfJw~ 'l"JnLfiiJnth nthbh JfrL.hntJh Jh

mw'lfr hp~nL . !pwqhp {fl~. 22) It, -\butkwpwp, C= 1-2+1 =0, WJufrb,p~ 
uwnhgJwfJ lnpfr t/_pw umwatf.ntJ ~ p_hpJwumfr-bwfJwJfrL 'lw'fwpt bnLJb J.£.fr 
n.haJwfJ Jw,JwfJw~ -\wJwt!.m,[.J..w.tpmJ mh'l} .nr:.Lbgn'l ,Pt~fu•w~hp'UfnLJ
hb p,jt J•w.u,fr.fJ 1 • 

Fhpr/_w,) opfrhw~hhp[! 9ntJ9 hfJ mwlfru, np Olf~tf.blntf. !pwqhpfr ~w
hnhfra, ~wphlfr ~ umwhwl G.frzm UfLUm~hpwantJ mw,pwoJwfJ. ~wJ uw- _ 

n.haJ wfJ • JwJwfJw ~ -\wJ wt!ntt1. w.tpmJ' m h'lfr nthb.an'L pn:fu w~hpll(nLJ
hhpfr Jwufrht 

l.wJ'w.!ntltf.w~,phbpfr tf.fr-Aw~fr 'lfrwlfpwJfr J.L.l! f1pnz<£inJ (mtf.Jwl uftu,. . 
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e) 7q741 -% Zll 1 p7u7mq7uJmln ilf117Uf7U1 71UL'I!r urupmqum ilqmff1,uJb 

'..mLmJ_, 4il-fmp1,uymprrr:r p1u_-0ogz1 '7mq4Jo tilq,ulf1~uJ-bmLmJ <fJ,utl 

-:..qn;rilmJ1uf B4J'Ibm1; 1qZuJu p1UIJmy.4urnmpJ'/l fmG"!7'ImG fm7qi/ 7Jl4p 

t/'!'lm'l~ ··S 1f 1 n.f1mur ~ 1f,uf1 ilpmJbmt/b 41rm'9t/'[t t84J'I'If11'uf7UT bq,•/ln 

YJ; ~~uLq:r. ,G4bmrf; 1u7Jq 1 fmBm7LmJ ililfmphuympm:r r~uiffm7ml4r 
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-·7 1.) .rnu-oS9Z 1 ~ J11upn7n i/Ju 'ilnqGuJin 'Jm pGmbqln t/il'fm p11Uymp 

-~ _ 1iu7mq;uJmk 1q7•1'1J' % Ot .ifiJ'IIJJmur·'f'b mJp t/pmJbm4b 17m'J.1'/t 

tilil'fm7mlt/p q4f 

-mqmy.1urnmpJql 1n'IGuJin qm pGmLqJJufJ nt/1mur ~ Gf,uG { Jpmfd,uLL,u 

IHfynihbw )· iJq,uf fllUfmJmur f'"71Jil Tfl'il' A/n1ub41un TJ 1n,u-b4'Jtl!ifr tB4J 

-yqf1''"f'"7 bq41n TJ 71uL'I!r t/J'Iqurqqqulnpu7 ,G4bm1; 1u7J'I 1 fmpp'hm7 

il-fmp17urmpm!r fmGm7qmG 'TJNI' 4J!ffb 4n1ub41un Tf 4n~ubtff•71} 

:il~mfd11~JbmLmJ J/ilfm]thuympm:r 11'1U1Jmnfnmur 

-.mlnmpmj url41' IJ,:,4SmJur'J'Ii;'Iu7 1-n tpu-v 1 p1up7mqmZq i/Ju 'df1uf 

-·1,u1 biJ4itt i/:yqLin 1f 11'174"1 IJ'I. pluqGmfm7•Jqq· G4G'I'IJ4 1f r~u7m-y.1'/t• bq41a 

t(tJ p1Up!Jurb i/J'I'Iilfmp1,u-ympm!r Ju1uJ TfciJ'I'I B4fb 4n,ub<f1un r( mub11ur. 

pnt'J} ~1{b, ~mulr~lun ~ p1uf7u7 lf 1 IJLqUJ IJm7mfm1mJ7Jq 4J'IIII'17 qmlt 

-!rt'7{m4J7 Lupur GflUG illJ'I'ft qmpGmbiJin i/Ju? 41JifJqiJ 1pmJbm11, 
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.... u·d 7Jil'l7'. GrJfb 1n,ub1f1J1r t(n7ub1f711 pm7) ~~b ~nauL~}t~~l 'I'l pJ-U1u7 

i/Ju <i/JuJr· q4Jqp 1pmJbm1b 47my.1'/t 1 pluiJGmlm'llm iiLqm 1Jm7m'fl,m7 
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J,pf(nt utpU(' '1/•wqpwJ tl[wbqwfriJwJntf: h lfpwq.pwJ Ufhppmb~ur/tft}I.Jjnt{_t 

tt{_urhftur/tftw n;.tban'l .firwqpwJfr opftLwft ftwpn'l t awn.wJhl :wpuw{i

UJ'tfotl. <wJ wdntttf:wu.pLbpJr l[Jr&wJ,ft '1/tw qpw.JI! (I,ft. 44 )• IJ.Ju bpqnt. 

urwppbpf! JftJJwlta t:bm wnwtwaf.tntJ bt ui:u.t:JwLwlflwft 111frlt'1 1 ntUntJfl~ 
thp1 IJ.puw(Jft utfr'ir.'1 tnLUnLJfll! Uf'l.f.t&fr_ Jbp .ftwJ Cu( Ag)-1! '1ftwqpwJp 

lf_pw ltlwltwqlf_wtJ- (a fl'Wnntf_, puq Uf'lltJ.fo UffrU'ffllLUnLJfl/! wpuwflntJ qwJ 

Ag(Cu)' ~ mwnnt/_1 lfnJutnflh'Lurbhpft, WJufrLpt' wpuwfl/t h Uf'l&J.fr t:wl~ 

Jwt p_bpJwumft&wtlthp(! t:wJw"'wmwuJuwbwpwp t:mif_wuwp b'L 960 h 

1083°t tf./t&w~/t 1fpwq.pW1Jfr AEB qpd-(! t:w'b'1fruwf.tn~J ~ t/tHJt'1ntu, fruft 

ACEDB qftd-1!' unl/t'ln•u1 tlJpf.tq. t{_frG.wqtnJ Uf'l'i.tl.ntJ wpuwflfr wJbbwJU 

tntd-bt/tntflJnLf.tf! qwqJ nLJ !; 9 %, ftuft wpd-.wflnLJ U[q'ir.l.frbf!' 8 % 1 

bph Uf'ltJ.p qn'Lghflurpwafrwu 

t:wJwl.nttlf.wupm.J lfr lf'hpwq_wf.t~ 

gntJ 9 %~fro qw.J wtf.htfr !; 92% ~ 
fro ( wJufr'bpL wpuwflfr U(Wpnt'ir.w. 

qntflJ"'-fl(! lflni!P ~ 8 %-/to), t:w., 

Jwd.ntttf:wupfr Ufb'1wgJwJJ J.wJw

twq t:b'lnLq tntUnLJfll! _ lflnJuw

fthpU(.l[ntJ ~~ t:wJwU(wurwuJuw-

1twpwp, a ftwJ ~ UJfrf.t'1 Lnt

d-ntJflft/ .!!J1Il1fwgnwl! urbqft ~ m'Lh: 
1tmJ t/tft·tf./t'1nLup iL unlfr'lntufr 
qd-hpfr .Jftph (!Uqwu p_hpJwuurft~ 

-G.wtwJftf.t frLwhptf:wtnuft tlJpnohu(! 

.... uo.---------~ 
B 

'IJq. 44. U.rbwp-Uf'lJt&~ &wdwaott~wHiihr~ 
f!'ir.fJuJ.'iimJ ~ 'Aftzur WJbUJhu, fritl~ (lt&wqJa qJawqrwdJl: -

U(bu b. Uf!Js'1 4_/r&urJ,mJ qnJUJn-

1th'Lur'Lbpfr wf.tuw':Jw'ir.wlflwft lmahtfrmJ/IJnLU ntf.t.hgnq t:tuJ.wJ.nqt{_wu~'Lb
pntJ ( tn.hu § 14 )1 </,hp!bW'qwb uwpntq.tnntpwfl a !; ( hifl'h Uf'l.hAJt U(UI/Mt.-
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LL 

uJfmiJqmiJqUJM , IJifiJIJnfm 1 qbJ7UIJllmnJ IJm? 
-miJlf'lmnJqp nJqlnnqb qJq'liJlf'lnmp ifJ'f'JUI'J'fiJUinpuiJ J1uilmp mfJmpm:r 

;Jrup>u:ruJm qbm1; 1J1ubq:r ('m8m'Jp l p1u]rmJm]rm 7J '(8IJIJ1uTfl,uJbmbmJ 

qil('m ]rlluym pm:r (tm ]rnjmiJ) pu plumml'lm qJqiJbqJ>ufJ lfJ'f'Jli11J'f1JUin puft 

Jwllm.p mfJmpm:r g pmiJ V JplupniJn ilp1u8mb'lln p1uJyillnqb qnqlnbfYI 

1iJlm 7J"l"JIJI' 8qurm1JlfbJ9 njmy ,]rupmJbmqb lUuJpm lf'>U'f.8'l,.m il(lqb 'lmiJ 

-:mlJquriJ9mM 'lmlJm'lubqJu:, 7J 'l'l p1uTmiJm8mJ p>u'lmiJmJq p1upmJbmqb 

ilJq'Jflf1uJqm qJq'f.J!IT1uf1U1 b'{.qJn S "/ ll 'qfuJb J mup iliJ1ufJ!I1ulf1'f('1u1 

yJmbmnjup qJq'lm'l'IIJ"InpuiJ pluiJmy:q]r biJIJin JJq 1 p1uJqillnqb IJf'tl 

t IJmft 
-miJqmiJtimJrlmq:, ,i1Jq1Jil('m]s11uympm:, (lm 8q-3.) buiJmiJ>UJmln qlq]rm 

Gif'-% 6~ IJn'I/' ''lmiJmiJ1'miJ'1m"M ,ilJnbuiJmrpuJmln V'!.lfibln % 6~ ''lmft 

-miJIJmhUJ Jr?ll'llfl' '!.'I p>u~uiJ il·Jq'{.il('m]tl1uym pm·:r buiJmrpuJmln VIJIJbln 

nmiJmln . 8IJ-% 86 ,'f,'iiiJIJnfm '('m•IJ'!.il nfmy 8qurqiJ 3. qpmJbmif<t, 

1pu:,Jmlnm'f,my: qfmqb>uf;qb IJ'Uq'f.pumm 81JmJq 

p1unjlmJmJq]r lfrpfJ.ltln 7J qgm('Jm l'""'l'f'l'" l q.ltqur 1? p>uJq1J(!/1fu('1U1 

biJIJin >uiJJq '{.:mnjnm'mmlnmpm·:r 'lmJfJ ''19 p1ubm]r'l 'ilJ!ffb DG 7J d:) 
qpmJbmqb IJIJmy:IJ]r -nqlmm IJlf 8f1u8 nqlnl'llf 'il1J1U1fl1ulflq(''U1 q(!/m('Jm 

f'1U(!/11Uf1U1 biJqln e 7J i11J>uftJ1ulf1qr>u1 4v1Jblit p1ufi11Uf1Ul UIJlfln l) 'IJmiJ 

-mpmp '{.mp8qlq mbmmq:, {lmpJu'l 7Jl'llfl' 8'4-oBU) I/'{.my.qmiim,pJq;r 

18IJfmiJifmiJtlUJ 
-Jr? 7J 8qJq1JbqJ1ufil q(!/f>u('lul ~IJqln °g 41JIJ11J fm]rpbmiJ 1JmthumiJ1uJmn 

qilfmpl1uympm:, umq:, 8qjnu8mb'l/JI 'IJfmympm:, q1mq81Jmqu fmpJqil 

ilJq ]r qfmiJqm'JqmJrl J pw]rlndqiJmnjup ilbm1; IJ1ubq:r fm8m1Jp 'J11U1Jmy.qur 

-nmpJql bfYI 'f''U-08U lfy1Jbln % 6~ 7Jl1Jlfl' l p1U1Jnm:r 7J 'pufb qmub4Jr 

-IJIJI ]rul'fpnfulfrup '-{p1ubm]r'l p1ubmc/; 1J1ubq:, il'f.luTfl>uiJm'l'"Jmln lfyiJbln 

mq:, 1Jmp8qlq lfiJmy:qurnmpJql ]ruum:JUJmln M'tl tpluilfmphuympm:, 

,/'1U1JqJq 81J'I!r 'lmil 1 JyJm;J iiiJ>uftJ>uiJm'l'"Jmln ifyiJbln p1uJu 'Jlf'J 
-bqJ>uf;} qfiF'ufwl bfJ.qln ~ '!.9 p>uiJmlmum p1uub1Jn 1Jmp8mb1Jin mlnm 

•8q-o/o 66 1 f'll' p1uil('m]rhuympm:, iiiJwfg>uiJm'!.'"Jmln I/y'J,bln qflq 

:8qJqiJ 
-IJmy:qmnmpJql 'Jmplm:, lfJlf'Jli1'F'ff!PinpuiJ mJ'l 'l Jfm8 il~m'9lfUJnmpJ'f6 
IJmplm:, lfilfmphuympm:, 'JmiJmiJ4miJlfmJr:i tJqiJilfmphuympm:, 'J,mphuy 

nqlnJu 'llf 'f.J'I'!.lf'lmmqlnm'J,qpm i/Jq'J,il('m]rhuympm:, '!.miJmiJIJmiJrim]rl 
1
nqlnmJ'J,m:,IJ'liJ ']ruum:Jtnmln bf'fl liiiJm:JlfmnmpJql 'J,mplm:, tlfm8m1J,'ll'm 

lf'J>U '!.miJtJ.miJlfmJrl pmiJ ilitfmphuympm:, '!.miJmiJIJm'Jqm]rl 8qJq'J,llfmp 
-hupmpm:, flmftlm-y'llfbln '8qpmJbmqb IJIJm:Jlfp 1 p>u7JJq nqlnliJ.J 

''!.my 
•qmnmpJql 'JmiJmiJqUJIJqtnpJ Jo6U) ii1Jmy:qmnmpJ9l 1Jmp8mlmum t}FmfJ 

9L 
·rfmiJtiur]rl Ifni/ 'mq~ IJm'IJmiJIJ'liriJqmJrl' '!.9 p1U1Jmp1Jm ilmtiJ 3. qpmJb 

-mqb buiJmnfnmmmlnmpm:, 'J,qilfmpl1uympm:, qnqlnM'fl t8IJTmiJIJmiJI{U'!Jrl 

'JFmqp l fmppbmiJ 'l.mJ1umiJ1UJmn mJ'!. Ju lfiJmil 'ilfmphuympm:, 1Jm1Jm1J 

-ifmiJqm]rl 'Jlf p7UluiJ ildfmphuympm:, buiJmiJ1UJmln V'llfbln % 6G 
1ilfJ1uFJ!17UtlqutnJm:r 'JmiJmiJm'Jmil IJFmiJqm'JqmJrl 7J qf1Twf1Ul 

i11Jlfln qfmnnmp mnil 'lql11Ju '! qlqtlmiJ 8IJ'lu'JmiJ lfJlf'Jfm]rmm:r ]rulq]rmbo 

~8IJFm;qm1JtimM 7J 8qJq'Jb9J1ufJ qf1F'uf1u1 lliJlfln :l!· 4'1411J fm]rpbmiJ 

umq:, 8qpw8mb'lln 'lmJ1um1J1u.Jinn qilfmpl>uympm:, bu]riJtlmmqb buiJ'l1uJ 

-min V'!.lfbln % 06 
1
fmtl8Jq]r llpmFfllulbuup'fl t(fmp'Jumnj ]rml ?·p1u1Jm'J 

-mZIJ 'l umJ 'l'IJnr'l'"!r) m'JqmiJqmJrl '!.'1 p1ulu1J ilJu •bJJU'f.llmnJ IJmlJmiJ 

-IJ'lmnfqp nJqlnnqb qJq'JIJlf'lnmp IJqlnuiJnuJIJqp qJqiJfl11uf1Ul b'!.lfln ('m89b 

-m:r 1u1JJq J l''"'l8mFmiJdqiJ 8IJ'JqJq 'lmJwm1J1uJmn fmp8mmn ]ruil'lm7Jtn 

-q:, 'lmP.:,uJUJ ('! 7) IJII11Uf1Ul 1J1ubq:r buiJmiJ..,uJmln V'liJbln % 6G 

'Y'l.ifbln % 6/, 7J 66'6 JmJm'lmnfnmmmlnmpm:, 
I 

IJ.iiiJlfnFm 'IJqJqmqiJ G 7J 3. ':::> qpmJbmqb IJIJm:JIJJr IJ9 f"UIJmnJnmmmlnmp 
-ni:, iJJ9'lmlf8.mJmiJ'181JuiJ qJqbm1; Ju 'nqlmm 'l'l 8F1u8 i1Jq1Jnil9b'J.J 

:as+ :.>XI.-a7 

:qJq'lfiF1Uf1U1 biJIJin 'fmHqbm'!r IJf}'llfnTm 
1
bu8'ftpu mqB 

-mJm'l98'luiJ 'llfFmfJ.mp:,riJn 1u1JJ7 p1u:,uJm qfiF1Uf1Ul 1J1ubq:, '! f'lUIJmfl'lil 

{o6llf l''"'!.my.qmnmpJql 'J1Utnmmnm( :37 ,8IJfiF1Uf1Ul IJ1ubq:, bu1Jm1J1UJ 

-min V'!.lfbln % 66 7J 8qf1Tiuf1ul bfJ.qln ('mp89bm:, ~);) f"UIJIJI J fmppbmiJ 

ljfm, IJm'J'I'tf'mp 'l"'l'8'1umn o6U "'lrJ.'i/1' ildfmpl'lUym'f'm!r ]ru'f1•qlnnf'fl 

:(#'I § 
nvm) 4-% 6 7Jl'!.lfl' 8IJ-a Jpwy.m 'ilmqiJ :::> TJl'Jlfl' 8qmqiJ 1 ,pufb qmub 
-IJiun ]ru19Jrnfulfrup 'p1ui]f1uf1U1 biJIJin ll iiiJ1uFfi'~uiJmiJ1UJmln lfy1Jbln IJnq 

'% 86 TJliJlfl' 8IJ-oz 1 p1uy:m' 
1
ilm9IJ 3. 7Jl'llfl" 8qm91J 1 ,pufb qmubq]r 

-IJIJ1 ]rulq]rnju'pup 'ilrpuFfl,uiJmiJ1uJmln lfyiJbln pwbm1; 1J1ubq:, 'IJm'Jmpmp 

1f.mp8qlq lf'lm':Jlfmnm pJql (08U) ilmviJ S TJliJlfl' 8iJmqiJ 1 'p1uiltpufbJY1 
•LqUJIJqf' mq:, 1Jmp8mbJmb 1Jmp8mbqJ1uFJ qy.miJ plliiJmJIJ i11J1uFf11u1J 

~miJ1uJmJn qy'J,Z,/n qUJn>U '(% 06) iiiJ1UfglU'Jm'J1UJmJn lffiJUJn f'1Uilfmp 

-11ufmpm:, 1J1ubq:, IJmil 'l nm~mln 1J9Juq1mbb 1JmqGmJm'llf8'lulJ bTm Ju 

qljm(f 1q·% 9 Jmnm]rm:, 7J ]rui.nqiJ 1 '! p1u]rluJu ~JmqGmJmiJ9B'!.uiJ lfy'Jbln 
r>uJu <i/p1u6mb9J>uFJ qgf1Uf1UlUIJqln J0 qpn'Jn'J ''J,qt.nq'J 1 lf'Jnm:r ii1Jmy. 

-qmnmpJql lfilfmphuympm:, 1J1ubq:, uu]rBqumn JJq :(ttr ·IJ'!.) ilnqGuJJn 

11,mp6mlt'J,In qil('mpl1uympm:, buiJmiJ1UJmln V'Jlfbln% 06 ii1JqiJJmmqfJ 
:(uqliJmJmnm]rm:,IJrn) umhiJmb 

JmJm]rmJ lu J l''"'lmfl'Jil ilp1U8mb'lln lfl{/9 'mJ/8m]r~41 IJJ/fmurJ/JbiJqb 

~ Ju]rmJm''J!r p1uJnflhuJqm nl'tl :(84-% 66 l f91' iliJ1uFf11uiJm''J1uJmln 

4fy1Jbln 91'19) S pmiJ (6IJ:-% 8 l Jilup p1uilfmphuympm~ iliJ1uFifru1Jm'!. 



61. 

-mifll if~myifp ifJ'IIJilfm p17uvmrm :r J'7uifb '11Jbmr-r7uif61m~ fm pJur h'f7UG 

J'7U-9f' ·~IJ 1m1Jmnif111Jm !r ~ LuJm~ ~m IJifJo ., rmJbmifiJ ifniflnnf '11 

;JJlllJ'b llti-L '-lttmzo.l"J-a &IJQ'l.if" .o.u"ta )>tllo'fl.O'fi7 &t,W\~ct.Qct.ll ltt.n Ill"! 
'l.,U'\tfll(rll-l.lll'HUS.WtfUtfllo.!Jl 'l.ll'lll&IJl&lit fl.tlll~'fitt ·91 ~ 

tGtffJUIJm~ iftl'IIJ¥m purm:r F-1'fpurbo 'J'7UfJmyifurnmi:J'Il fmGm~ 

-tJmB l9luJu ~lifl9Jm~ 1'7utJf7uJifur bmr/;~J9 .:fdHct iliJ1UftJ7uG~mJ'IrlmJm:r 
'!m~m~miJmif •tffmnnmr urnil •ifJ'Iqflf7uf1u] hqtfln 1u~Jq tpu:rJmlnm~Jmy. 

iflmifb1urf;ifh ifJ'I'll'uurm if~Jifurm11n rlrmftJ1uLL7u ~mum~m:r 1'f ifJlfiJJ'Utnm 

tfiJm£Jm tJT7Uf7u1 hqifln 8 BiftJT7Uf1u1 hiJifln X) ,J'7UnJZmrlmJ'IP ifJ'IIJ'"fJ'IIJ 

-ulnru~ l'flifl' BIJmJIJ J'1UfJ.'fiJ7l; ~ tfL'Iu' ~miJmJ'mp IJmi'G'Iumn ifhJwfJumlif 

'{m~m7if~Jm'if'll' ifJ91JI!ff7uf7U1 IJIJtfln 7u~J'I puumy.urmln MY/ tr1J1""1'B'lb 

-mpiJ 1JmTfi7uif1'1f7u1 tf1Jifurm11n 1'7ul!fT1u¥1u1 hiJifln S 1'f ifl!fmfJm J'7UI!ff1Uf 

-7u1 hiJifln Xl ~ J'7upf!hL7u iJr7uG'Ilif ifiJmyifurnmrJ'Il l'fiiJ'I'l Gif-Sffll 

•i/J'Ifb .:f'd 1'f ctH ifrmJbmifh tf~myifp nif1mur .IJ'I Gf7UG n9ln7qt/ 

''~"'mifGmJUlfJ'fGIJU~ mJIJ rnui!fmp17Uf"'l'"'!r BIJ'I!r ~ Jmnmpm:r IJ"'ifB 

-mJurfJ'fGIJU~ tfdm¥Jm J17UJu 1mJ1UUJ~1uJurn ifdf7Uf7U1 bfJif/n e 'J'IIJ7U 

'lJ'IIJilfmpJ.1ufml'm!r Lu·~mfJ7uJmln l!fmfJmJ_ tf1'fpm Gif-% !:t 'uur'l!r Gw1 

-m~JmhiJin p1J~ 'IJiffb ifn7uhtf1un Qd ~ J17U1Jnm:r i11Jmy.ifurnmi'J'Il ifi!fmp 

-17UpmJ'm!r JJ'I ·~ l';upurJmpm IJJ11uh,J'I~m'ifutft h[YJ tiffil1Uf1U1 hqifiJ, g 
J17UJrfm ~ J'fp iltJf7Uf7U1 ~1uL9:r J17,;il/11'1h IJmrBmJfmG mbmwq:r if1Jmy4w 

-nmJ'_J'/0 t6ifl!fl7Uf7U1 hiJifln 8 }{ •Gifhmr/; ~1uL9:r ,"'7 ~ fmGm~bmrl ilil'fmJr 

-17uvmrm:r l'fi!J'IIJ 84-05:811. n'llnmlifi'IJYI· •rlrmi'Gmur'l!riJ"' pifJ1 tftJr-•uf' 

-7u'i h'Iifln X>~ J'lupurJmpm' 'ImifB~m'lu IJ"'~m~tfurhurifJ'IIn •tJmfJm % 69 
"'771Jtf1' Bif-gt ~ Jnu~mfJ7UJmln 'Iil'IifnFm •lm Bifurq~ d ~ f"'~'Ii/ ililfm]•l•uy 

-ml'm!r 'IB'I ~"<I tGifhJlu'Jum'if IJ"'~"'7if'Im'if'll' ifJ'I'I~if'I""'I' ifJ'IIJfiT'"f 
-7u1 hiJifln 7u~~'l dS -., gX> -~ fmpJ'bm~ qmJ1uur~1uJurn tfilfm]J17uf"'l'"'!r 

l'fi!J'I'I n'llnmlifi'IJ"' Btf-0!:811 1'f ~ J'1U1Jmln'/!r'I"' NJ1 iJbmr/; ~1uL'I!r pif:r 

-Ju'Il tfTmifB~m'lu 'Im~m~ifurhlnifJ'IIn 'dmfJm % !:t' 1'f7'Iifl' Bif-61 ~ I''"~ 

-m'J1uJmln ,'Iii'Jifnfm •nJmy Bifur'l~ d ~ fm~IJil i1ilfmp17upmrm:r 'lf]Q 
' . · ti1J17Ur6mur'l!r'I'"' t/~'IP GifJ'I]J 

-m•r/; "'771Jtfl' ''J,7Uurmurnm:r ~ J17UIJ'f' (05:811) ilfJmy.ifurnmi'J'Il 'Iml'lnJ'I~m'if 
-uift qm~m~tfur~'lurifJ'IIn puum'Y-urmln MYJ tifTuJb ~ JmnmJrm:r iJqmyifmnm 

IJmffi,uuimbm ifl''lurnifn ifurmu •BifuriJ'I'I"Inl'u~ 7u~J'I ~ fmGm~Lmrl iJilfmJr 

--17Ufml'm!r Ju ifqmil '"'7 J'lbmrf; ii''IJ'I 'I'IIJ7U IJ7uftJ7ufub ~mqmJ1mpm•/J' 

~m'I'"'I'mf JjTmifB~m'lu IJm•~m·~tfurqgurifJ'IIn 'il'I'I J'lU1f"'fU1 n'lln7qt/ 

: dg <--QX)+ ~7 

·(~V % !:t) puUJ'I~ d ifl'mJbmqh ~ ru7• 

-luJu 'Jmif8mJUJt!'fGIJu~ ifiJmfJm flUJu 'l!fi1Uf7U1 IJ'Jifln g ,m~~ID~!JW~.H[Jn 

81. 

~ J11U1Jmlmum 1'f mifB~m'lu IJm~m?if,;,~'lurtfJ'IIn fm p7u~ "'llnnfm 'J17U'J'fiJ.lU 

~ ifL'Iur (o5:8ll) I""'Imy.iflnnm•["Jlql IJ7uurmurmm•:r 'l'fliff ifJ'Ibmr/; Mn. 
trll'mfiJlu'Jbo if'I"'I 

--m~ ifJ'IIJfmpurm:r 1'1luJu ~ if1'1Jm~ i/q1ufiJ1uG~mJ'IJmJm:r •ifTmnnmJ' urnil 

•ifJ'Ihm</; MYJ t6iftJT7Uf7U1 II'Iifln '() LuB'I'J7U mtfGmJurlJ'IB'Iu~ tf,jmfJm 

(% 61) qmlifnmUJmlnmrm:r qifur'l~ g ifn1uhl/1un "'/ GifiJT1Uf1U1 ~7uL9:r LuG 

--'1'!7" mtfBmthniJ'IBIJu~ ifdmfJm (% 69) IJm'ifnmuomlnmrm:r qifur'l~ J ifn 

-7uhif"P7tf1 J f"'P'f'_hm~ ililfmp17UfirrJ''m!r if-0!;8ll ~ f!lii'J'f'"'!r il'I""'Y-tf'!'nl'f11' 
-J'Il JJq tJ9'1L'IJ1ufrl iftJTluf7U1 IJ'Iifln Xl 'I'I J'1uy.m 1'f J17UIJ.mlmum, ·,UJ'f!r 

iJmi'G'Ilif if'lmyifUtnm·J'J'Il 'J'1ubm</; ~1uL'I'!r '(l'flifl' ifJ'Iur'llf J 1'f g ifrniJb 

-mifll 'I 'I f"'~'liJ ,IJii.IJifnTm) tJmfJm % 69 1'f71Jifl' Gif-z l IJ'I J17U~rniJ1uJmln 
diJuJiJ '~"''I"'I'"'P IJ"'I'BmiiiJin tfJ'IIJ.ilfmpltuyml'm!r Ju1uJ fmGmiJ..'l 

~ 'l';u-n § :arm.d·m~b ~~m9•flt 
~ fmpJbmJm~IJ. n'lln11J.if '' J'7U1 ~"'l~Hm\>ltu~mrmg dm~.Jm-~~mmli.IJ · ·yt ·\'\ 

-m .,,d 'I ur IJ, IJ4 r "''IJ'"', if•urn m I'J 'll 

f"'~'l·iJ l'flifl'· ifn1ullif_1un 1'f ifn1uiJ OOI 07 ·"' ~-. _ 

• .,.,~,~ ~ J'llifJmdiJil i/J11UinJ'f~m'if ' 
1 1 

'I 
0 0 

I "7Tl 

•UfP tiftJT7Uf1U] II•IJ41n 8 1'f Xl •Jmrl 

-m~Jmlifnmurmmlnmrm:, ·~ rnup 

-lnJq~m'ifutft iJI!fT1Uf7U1 ~wb'l!r 

ifJnur'I'IIJulnru~ ~"'IJ"'I'"'f IJ"'I' 
-GmhiJin •lm I'"'~ 'if'!'f GifiJm~mq 

-ub4Ju:r JH ~· fmhil ,IJdfJynfm 

•tJm~Jm tf1'fpm Bif-% 69 I'"'~ 
nm~mln Gif-% 61 ~ J11U~m1J7UJ 

7. 

00?/ 

()()9/ 

-min i1ilfmplluvmrm:r uJq 
· ' ti/nqBuJin IJ'"'I'GmiiiJin tfJ'IIJilfmp17uymJ'm!r• 

LuG'IIJ1U mif8mJur'I'IGIJu~' . J'lr/Jmur ifJ'IuriJ'I'!"'Inl'ru~ d'!'I~Jmurif-~J tn1UIJ 

-iflun ,GdHV Jrn4 'n7ulltfM41 ~ f7UIJmnr.fbiJm•:r ilfifb GJV ifr·mJbmifll 

t/~"'•'Y-if'f.. t(ilur'llf d tfrm·Jbmifll) % gg ~ Jmnmp•m:r ilfJ7Ulfl7utf.J'If1Ul f'fi'"''I' 
-'ll'm t/IJ4mm11n f"1JfJmJIJ 'pu'-S ~ fmMm!JmlfJ iltJf1U¥1U1hfJif'ln ifq•ifUimlln 

l'll' iffim•fJYJ r(ilur'l~ g ifl'mJbm411) if;.%~~ ~ Jmnmrpm:r ilrpufiJ7utf1'1f 

-uj1 f'II'"'IJ'II'"' tlfJmfJm J'7UIJ.mJfJ 'pu-X> ~ f"'P~"'IJ"'ZIJ i1iJf1UflU1 hiJifln 

tffimfJm 1'1'1' if1Jifurm11n l'""l'mJbmif-~J 1
0096 ,iJqiftJmfJ"'.. 'o&U.l ~ fJ'l111J'Y

-ifumm.J1'Jq6 IJ"'fl1m:, r/1J4urm1[b ti1[f"''Jbmtfll if~mytfp ifJ'IIJ~fmp17uymJ1'"'!r 
iJmpJm4qifurm11n fmpJur Gf1~·6 J'lu-gf ·~IJ ilq'f~Jmurifh '~mqifilo tfJ'mJb 

-mifll if~myt{/r LuG'IIJ1U J'1ulnJ'I~m'ifutft 1Jm'~mHw~9urifJ'IIn nqlnJIJ 

ilJlmllbml{b l{t}m!JI(lt llu6!1!)1U mt}l(utt}!l_ual(ll!ltJ, 



lJmrdtUm~bmdtur'!. 9 
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iltpuf fl~uf'm7'·nfmlf yJq 1Jtpuf fl~ulf.Uim :;r 1Jqljdfm 7'huym pm:, 'iJ,;ycf;mJh 

4
4 

l.t •lf'J nif1mUI ~ 61-.uB IJqdulfljlllm l''lnfn n'llnl'J4 '7'uumy.111mln bfYI :Jqlj 
-bJ1UijJJmnf ljmll'rrJrJ/'Jmnfqp ifJq'J;1"Jnmp t/p'~uifb'IIJhmp pmlf J/ruy61m1f 

71 1/"-•~w!:R:) ,IJmf£1~uGmljp 'Jm·ljmijlp!fd IJ'I p~u'JGm·TmlfJqiJ' Bt/'BtjqJ!f ilJq'J 

-mJ1u1111j~uJUin ljJ'IIJilfm7'1~uympm:, JuluJ 1Uitnu '{9t •lf'J) ifFuJb ~ UIUJI 

ihpulfl"~u'J/1n..,u1 'fdmbm•nfutft ljp-.u'iflz'IIJIImp 'I 1'1'-.u!f61m1f ,1dq1Jur'J'IIju•ln 
-pu'7 J''IUijmy.ljurnmpJql 1mpJu'J Ju 'i''Jmif :GJjJqB~jmB JjJqiJUI'Jf"'ulnpulf ~ 
J'IJJm111 ilBIJmB IJJ/Tmlt'l·'hufJ 'JmFf17u6mljp Ju t/IJmil' •BifJ'I'Jij1Uf£1..,uljlllm:;t 

lfd'I'JUI'1f.'/IJUhrpu, mJ'J 'J'I J'1U 7'dqJ 
. -dm111 urn:ljnf nqlnmd'Jm:;tbiJ,il ilJq"!,rpuTfl 

•7UlfU1m.:;-ljmfiJ..,uBmljop 1Jm7m1J"4it 

tilmuf I'' pm'r 
illfqp Bifd'IIJIIIIJ'IIJ.ulnpu'r mJIJ ,i1UIIJ9JI 
-v1·~ bu7'f1ul lfnlj 'iiiJ7uTfl7uGmljp 'Jmlf 

-mt/'J't/iJ ~ ruiJmntljbljm:;r iJ?Ijf7U1 ,ilrJ 

-plj:, p~uB'JuJu 'pt~uGmlmum JjJqiJiJf1Uf 

-1ul btjljln ~ Ju7'mJmlj:, p7uJttdlnttb 
7Tm '1Jfm.7mn :'Jmlfl Jq1J.£1f..,uf1u1 biJifln 
]ruilplj.:, 'JmTff.,uBmlj'J'• ljmljmlj.pljil bfm 
J11U pqurnljn l•mf7'•111 FJ.il'ljljnf m 'rruifb 

-qiJII.mp I'm 'r r• u t/ 61 m, J.pom, fit u , m 'J 
-mil qlqlllmlf!IJ J"1Uf'1U1 t/7 ilipufj~u6m1fp 
"Jmlfmljpljil t1Jw~:e:> Ju 'n11nrur ~ Gf..,uB 

i/1 p·m dh m Jjb p1 u tfh"' IJ.h m I'~ p·ruqB1 m'lz 

:&~rm~llm.am!Jqli!Ju~ 
tf.a'J9ID!l!f!JU!npu~ d\)tu£dm~mlmJm~ 
9mfdm.a~.am~ OH tf.a'19.H'ftl•u'lmp 
-m9 p•utfb unmp-pmtf61mq ·LV · ~'\ 

""Jw 
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1..-..------' Ill! 
t7'U'!'f 

IJmfj-.uBmifp 'Jm'rmt/pt/il U. Blj£1f1uf1U1 VFJ.t/ln ~ p1u7'urmlljm ilp-.u{hqlj 

-bmp '!.J/Fm1f-.uB1tt7'm 'I if1udb '1/hJI/1' m1Jmpm:, ~ p1ubm7''!. ilFJ.1UftJ1uif1qf1u1 
iljp-.uifbqiJbmp p1u£111Uf~u11.1q,ljln ll ·'lj1mpJu'J 'l'l'JJ/1' ilptuB'Ilt/ mbmlll'l!r t/'J 
-m-:;ifurnmpdq;r :BifTmlfljurlfqurM 'I BifJttiJLttd..,ufJ IJmfj..,uBmifp IJmlfmt/pt/il 
~ ~ fm7'pbmlj IJmd-.uur,JUdurn 'Jt/:.mln IJmpBmbFJ.In Mill :ifFmlft/urljqurM 

.JilU7'fm ~ Jq"fl IJdiJt/nfm 't/bJ7UIJUmnf ljmlfmlft/'Jmnfqp nJqhrnljb ifJ'I'Jlfi/'J 
-nmp IJ.mf£1-.uBmljp IJ,mljmt/pt/il !.<. 'I t/tJf-.uf-.ul btjifhr XI ~ p1u7':,uJur J11Uij 
-my.ljurnmpdqltp.ummurnm:, o!:tt ilbmcf; lj-.uLq? :Ofo u· ,~ 'Jmlfmljifmlf'lmM 
iliJluffJ..,ulfmrpuJmhr t/ptuifbqqbmp ptuJu 1Gifbmcf; lf1uLtt:, "' BifJ'IIJb'IJ~ufJ 
IJmftf'ruBmifp • 'JmlfmJ/pt/il u. ~ fm 7'pbm1f p1u-o!ltt ililfmp17u'fmpm7 

tpUIJUIJmlf ifdqqfm7'mm:, lqZuJu :, iflqdmlf 
iliJ1uf£17UB1fmJttJmJm:, IJmlfmlfmiJmd ifJ'Ibmcf; 't/fmnnmp 111nil 'p1Uijmy.t/ur 
-nmprd9l fmGmlfiJmB fmlf'Jil "'lJ/p t/dqurq•lf S ifmuii.Jlun 'I 1 ifmubt{Plf'J/~ 

c:ilurqlf '3 "'liJJ/1' Gifurqlf 1 7'ufb t/mubt/Mt/1 ~ p1ubm7''J '!.mt/Bmdurq96 

OR ,, 
-IJ,IIlf ifp-.ut/bqqhmp p1ubmcf; lflubq:, mq:, IJmpBqlt/ t/1Jmy.t/mnmpdql t/urmu 

'(% St) J11UIJ1Uf£1-.uGmifp 'Jmlfmifpt/il' f.t. IJmil' ·~ Jdutft (% oe) J'1Ubmcf; 
lpuLq:, iliJ1uftl1uljm'!,1udmln t/pluifbqqbmp du t/IJM if t pu :,dmhrmiJm!J. IJm p 
-urml~m ifJqiJbqJwfJ IJmftl-.uGmifp 'Jmlfmt/pt/d fl. Bifbmcf; 1f1uL'I:, J'1UU1 
4

'11f 1 ~ p1u7'nljn iJ p-.uBmbiJhr ifdfmpl1uympm7 t( 9t •lf'J) ilnqGudhr IJm p 
-BmLqJ1ufJ ifilfm7'huympm:, Lu1fmiJ1udmhr 1jW % 0& iiiJqlfdmur.t/<(, 

tGifJqiJlfifiJnm I' t/£11-.uf·wl biJ.ifhr ~ "' IJmftJ-.uG 
-mt/p f.t. ~ fmppbmlf '!.mlft/ur1ffmM (1jW % ~8) 1:3 jnunqlf lm t/pmdbmt/1.1 
lfnt/ '/ 1Jbd1u'Jumnf 'Jmlfmlft/'Jmnfttl' ndqhrnifb ifdq'Jlfifqnmp IJmftJ1uBmifp 

'Jmlfmifpifil fl. 'It if'tl1-,uf1u1 b'Jif!Jrr. 1J IJ.mlfifmhmM (1jW % g-~) 13 p1un91f 
lm ifpmdbmif'll •ilp]uifbqiJbmp ,p1unmp lm •ilp-.ulj61mlf pwnmp n/m'f ,iln 

--,ufp 'lnt/ ·~ IJIJ1~f£1-,u6mt/p IJmlfmifpifil t1JW!:R:) il'l9p BifdqiJm'JqiJulnpulf 
p1udJuniJmilmd1uf BifBIJuJu 'pmdhmifb 1ulfdq nqhrJu 1'11fJmmifb ~ if1ttdmlf 

ilpm~hmifb t/lfmy.t/7' t/d'11Jilfmp11Ufmpm:, p7Ut/bq~J,bmp-p1uif61mlf 'dmJm7' 
-9mq.( :{ tt •1f'J) 'Jifpmdb.m•ifb iflfmy.t/7' if·Jq1J;/fm•7'11Ufmpm:, Lu691J1U tpufd 
--.uif1ff1U1 'lmtftm'Jmp:,mn ifJfi'JUl'J'IIJUhrpulj p1u'1m!J.ifP biJ.ifhr •LuqBmlmum 
mljt/1111f'lmM .~ IJmi'IJ iJJ..,unmdmdlUf BifB'JnJu 't/nmp 7ulfdq ~ J'1U1JmpmJ 
ilpmdbmifb t/1fmy.if7' ilurm'!.ifbdo LuiJmnfnmmmlnmpm:, il'Jm1£11ulfm1J1Udmhr 

ifpluifbq'lbmp % St '!,i11Jifn1m 'iliJmf£1-.uGmifp 'Jmlfmljpifil t1j~R:) 
tp1ulfmy.ifp 'Jt/1 mmmhqdbm biJifhr 'Jf ptu 7'qurb ildqiJilfm 7'l1u'f 

.-mpm:, Julu,JI TfiiJ'I'!. Gif'lmJ'J ·~ 'Jft/11 qmubif1u•n iltt/~ S.HDdQV :p1u1f 
-my.1Jr 1f-.ubq·:;-'Jf J17U.,IjMD ilJqiJilfmphuympm:, du1uJ "'d'fp GifiJmJIJ 

'~ '!.fifb ifmubljplft/1 ilfifb gr:3:)1'3V t/ pmdbmt/<(1 . t( p-.uifbqiJhmp -illift 
4
1u1) B 7J ( ptuif61mlf -illiff1U1) 1J ' 

dq1Jtl11uf1u1 biJifln ljmtftmiJmp:,mn :apm .. bm~li ~~mstfl. ~ .. 'I:IH111'ft ·L 
\ -hu'lmpmlJ r•utfbq,bmp-J'lu~6lma. '9t '•['\ 
mnt/nf 'lm'J 'J'I ru'fiJmlmum Ulf:t 

!;v /i' 
Bttmfpt/J' ilptuifbttiJbmp "' ilp;-~uifG 001 • f:fl S'7 Of U () 
-lmfJ :(~ iiiJ'Ilfm'JmZIJlf ih{,1ufj r--,.--

1 

--.uGmt/p Mm Jm'['m:, IJmftl-.uuruu 
-mpm:,) '!,my.ifurn"mpJql '!,mplm:;-

oOU, 1'1111 "' (1jW % &t'tf , mwf'J 
-ilhZy. if1tt'frm) pwifbq'Jhmp % gy 

~ p1ulfm'Jf'uJmln •2wce:> ,.iliJ-,uftJ 
--.uGmifp '!.mlfmifpt/il BIJ,mdfl. 100(!9 

,iliJifl'-.uifbqiJbmp ' ~0808 illjmy.ifm 
-nmpJql 'Jf"'p1m:, J/p'~uifG1mfJ 

!~001: 

Ef-H': . Jet _ .-~I 
l!:J 

(}()/; 

• , (J(Jf} 
L____ ¥ 

r( p1u ]rfmilfmil t/7 iliJm'Jifmnm pdql 'Jm p1m:, "'liJt/P lfm'Jm p 
-mp IJ!mpBmilmm ildu 'iliJwftl-.uBmifp IJ.m'lfmljpifil IJf m 'Jf J'1U1Jm 7'qm IJ~uf 

-mlf) d'IIJ'J1UFtJ-.uBmifp IJmlfmifpifd IJ1ulmlf IJ'I J"lUIJBmlmuni ifiJudu 'ilpmdb 



jrpblr9 pw'lw'1pntfJJnl!lrfro wpurwt;wJurtf.nul { h(li~nL nL'lP'l q.t)bpnt/_, npnlrp 

l!frJ,frw~wlr JfrwomPJ·w'lr urtf.l'wl t;wur~nL{JJw.lr ·onLB·wh/rze JfrwoflntJ blr 

f.rpw ~mJUfnf.rbf.rurf.rbpp f.rntJf.r t;wur~nL{JJwf.r ontswfl/rzf.rhpp t;hurt 

§ 17. ~lllfll!l.Oft.LtJ.lllJ-1?\,bPJl tJ.JlrllllJJt '1-JtU.q.rU.lf\,br' lllJt\,'1-
tJ.JlrllllJIIJllf (U rllfl'HIJlUJl q.lJJ18 \,br'.f.lbtJ.) 
$11lulllJbP111 fiJllf\,b Pfl 1J.f)olJ llSOJt.P.SU.\, '1-blll.f.l OJllf 

Gwur t;wJwA.mtt/_wt)pbbpmJ !pwq_wJfrlr J/tnfuw~hpU[ntJlrbp[! lblr 

~Ut/_wpurt/_ntJ ~wJ_wA.nt[t/_wt)pfr t;L'lnt~fro Uffrlr'1 t/_frG.w~frlr wlrontJnt/_, WJf 

zwpntlrw~nLJ blr lrwL. t;wJwA.nttt/_wt)pfr LPfrtf. Uflr'1wontJfro t;hurn, WJufrlrplr 

untfr'1nwfr qt)fro lrhpj!kt ITJfrlr'1 "!9-Phlfw.LnwJfrlr t/_frG.w.~ntJ !pwq_wJ/rlr J/tnfuw

~bpUfntJlrbpfr wn~WJnLfJJnLlrf! ntlrfr -zwur_ ~wpknp Ufpw~urfr~ lrzwlrw~nL

fJJntf.r, pwlrfr np t;f.rwpwi{_npntfJJn<lr { urwlfru · J/tnJ/tnfubt uurpnt~urntpwlr, 
~burkwpwp Lwk t;~Jwd.nttt/_wt)pfr t;wur~nt{JJntlrf.rbp[! wnwf.r9 lrpw t;wL

Jwlr , WJufrlrplr Uffrlr'1 wq.pbqwurwJfrlr t/_frG.w~mJt ITJfrlr'1 t/_frG.w~mJ J/tnfuw

l(bpUfnLJlrbpjr wn~wJnL{JJnLlrf! uurbqt)mJ { fWJlr uw~Jwf.rlrbpmJ ~wJw

l.nt[t/_wt)pfr t;wur~nt{Jjntlrlrhpfr J/tnJ/tnfuJwlr t; f.rwpwt/_npnt{Jjntlr f.rpw p_hp

JwuUJfrG.wlrfr UfWpq_ .J/tnJ/tnfuJwf.r ~wlrwUfwpt;ntf_ , LUJufrlrplr fhrdwj}lli 
dzw~dwli q_wlrwq_wlr h'lwlrw~lrbpfr oqlrinpJwJpt Opfrlrw~, WJ'1Uffrufr J/tn

juw~hpU[ntJlrbpfr wn~WJnifJJnLlr[! Uf"'lUfLUurmJ {JnLJL { urwlfru lrwfuw

UfWurpwuurt/_wt)j!plr lrwfu urwl 1/wt)p ~wpt)pnL{JJnLlr, nplr wf.rt;pwrfbzur { 

t;wuurnolrhpfr t/_pw ~urpJwJp Jzw~Jwf.r b'lwlrw~nt/_ !ppbq_fr UfwurpwuurJwlr 

t;wJwp. wf.rt;pwrfbzur l.wJ/tbp k A.k uurwlrwfnLB t;hurn, !pphq_frlr t;w'l~P'1"Lj 
hlr pwpA.p ~wpt)pntfJJnLlr, nplr LUUfwt;ntf_ntJ ( lrpw Jwzw~wJmlrntfJJn<bf! 

·zwt; wqnpt)Jwlr UfWJJwlrlrbpntJt 
11/frlr'l t/_frG.w~mJ !pwq_wJfrlr J/tnfuw~hpU[Jwf.r UfwurG.wnf.rbp· ~wpn'l b& 

J.frlrht' Jb~ ~wJ hp~nL ~nJU[nf.rhlrurlrbpfr Uf"LfrJnpfPfr'lJI! (pwq_Jwd.knt{Jjnt• 

lrf!), pfrJfrw~wlr JfrwomfJJntf.ruhpfr wnwp_wsnLJf! ~wJ fntt)t/_btf!• untfr'1ntufr 

qt)fro lrbpj!k p_bpJwuurfrG.wlrfr tfrnJ/tnfuJwlr ~hur Uffrlr'1 fnLt)nLJ{JflhpmJ ~nJ

"'nlrhlrur Hpfr lntt)hlfrnt{J JWlr tf ntfrn funLJ I! t 

•llplil} q}lGw~ntd UfntJnlnr!l»~qdnq UfWJdwliwqnrqw~ 
tfln)uw~b rUfntdlibr 

11JnlfrJnp!p J/tnfuw~hpU[Jwf.r rfwJwf.rw~ J/tnfuqntJ { ~"JU[nlrblrurfr pjnL_

I'b'[LUJfo.lr owlrofr urpUff!' 8wlrofr urpUff! Uffrlr'1 4_/rG.w:~nJ ~n.JUfn,f.rhlrurf.rbpp 

J/rJ1wt.9 ~bur .fnfuwq?hsn~fJJwlr A.ltf! npnzn'l 'twf'lknp "'"Pt);,f.rlrhpJre Jh

~f!lr f;t-IJ.J'1 UfwurG.wnnt/_ PJrntpb'l".uJph owlroJr urpoUf/r J/tnJ/tnfum{JJnLL[! 

nt'lh~g-t/_tiLJ I; ~wJwd.nL[t/_wt)l/fr !pwq_wJfrlr ~w'l.Jfr .f.n.f.nfuJwJpt '1-fr- . 

urwp~blrl/ WJ'1 .fnJ/tnfumfJJnLlrlrbp[! Jfr, Qwlrfr opfrlrw~lrbpfr t/_piJJt 

Sfrrurwlr-sfrp~nlrfrmJ . t;wJwA.ntttf_.wt)l/'itbpfr ufruurbJ mJ ~nJUfn•'itblrurlrb
('P =urnJwJfrlr urpwJwqt)bpfr urwppbpnt{JjnLlrf! 4wq_Jn,J I; Jnur 8 %, fru~ 
'lf'wlro tf.wthlrurw~wlrnt{Jjntf.rlrbpf! lrmJftlr hL : lJp~nL · Jhurw'llrbplr {[ orlur

tf_wt) b1r Uf"LfrJnp!pfrqJntf_, puur npn~J 'JpwLo owt}ptbp.Jw.uurjrG.w'itwJfru 

Jn'lr:Pfr4wofow'ithpf! (T'ex k Zr:x) nt'ithlr f12 9 wt9 , fou~ pwpA.py_hpJwu

lllf,G.wlrwJfolr Jn'lfr:Pfr~wofrwlrhpf! (Ti~ L. Zr~ )' K8 owt9 , o1'itb1nq_ urb'lw

~wLJwlr wf.ruw~Jwf.rwJ/tw~ Ufp'it'f fntt)nLJ{Jf.rbpp wnwfw9Jwf.r UfLUJJw!Jf.rb

pp9 ( urbu § 12), ~wpn'l blr11 hq_pw~wolr h1, np pwpA.pp_bpJwuurfrZ.wf.rwJfr'b 

Jn'lfr:PMwofrwHpf! JfrJJwt9 ~bur ~wP"'l blr wnwp_w9 u 1 K8 9 wt9 m~.b
o"'l wf.ruw-->Jwf.r..wJ/tw~ UfPfJ'1fntt)nLJfJif.rbp ( ;3 ), fou~ uwt)pp_bpJLUUUtfrG.,wf.rw

JfrL Jn'1frfPHwofrwlrhpf!' f12 uwlron4. wlruwt;Jwlrwtfrw~ Ufl'fl'l 1mt)n,1p_ 
lrhp ( :l }t 

S fruruilr -9·"p~nfJ fr nLJ t[frG.w.~fr 

20 40 - 60 80 f()(J 

.5);rft¥s-.1, )( 

'}pLUlffLUJf! (fJ~. 48) ~LU-UurWUfnLJ t 
LUJ'f 'fpnLJ{J[!t fJ.pwlf.pwJp t/_ bppf.r bp- . 

~nL ~npbpf! . Lfr41Jr'lmufr k unlfr'lnL

ufr 9-t)bplr blr t ITJ'it'1wflwtnL9 ~burn 

owlrr~wewt) PW'lW'1P"tJ1Jwfl ~wJw

A.nt[l[w·t)l/ frpblrfrs fJbp~wJwolrntJ I; 

K8 owflo ntHsn'l ~ •Ufifrli'1 LnLt)ntJ{Jt 

J? b pJ LU U·ur fr$. LU fJ /r 9 LU,) ['ILU 9 J LU fJ rf LU 

Jwflw~ 111b'lfr I; ntflhflnui ·~nJU[n

HlrurfJhpfr (urfrurwlifr -882"- .ni!J, 
sfrp~. n.fJ.nulJfr -86'10-ntJ) wn[LJnptl.. 'l.lj. 48 . SJtUIWC.-g~r~nGjmtd liuidwh·l-

·-, I' 't' t\ tuH&I;r~ ol)tliw\1~ q~wqrwdl' : 
J/tnfuw~.hpll(n~Jlrbp, npfr ~bur ~LUU[-

t/_wt) I'JipwqpwJfr fl.hppkfr hp.~nL "'t}hpfr Jfrp_k [!lr-~wt) p_hpJwuurfrG..w·flwJfr'b 

. J<frp_w~IUJilnuf urb'lfr { ntflbntJ ~ oll(pfl'1 fnLt)nLJ{Jp .fnjuw~bp.UfntJ f 12 

owlro ntH9n'l ex UfJilr'1 L'" ~t)mJ,fJ/rt t/Jnfuw~hpUfntJ{! ·urh'lfr I; mlrhfl~tJ. 
C.frzur LUJfiU[bU, nfllll(b,u § 14-mJ fJ~wpLUlff"tf.wt) ~b'lnL~ [nLt)nLJ{Jp .fnfuw-

~IJpUfnLJ'f! U[pf.r'1fnLt)nLJ{Jpt . . 

('fJ'1ntf.rb'ftl/, np 40 % ofrp~nflntJ U 60 % urfrurwfJ UfLUpntfiLU~n'l t;LU- . 

JwA.nL[t/_wt)llfr uwnhoJwfJ UfWJJwfJHp[! h'lbl bfl wJlr~frufrli, np- LPfr.f 
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r;_ (f12) UffrL'1lntt)ntJ{Jfr .fnfutu~hpUfuwup ~ (K8) Ufpli1J. [ntt)nLJPfr 1 l.h

tn w qw uwnhsJ wfl clwJ wfJw~ urb'lfr I; ntflhflntJ ~wJ wA.ntt.f. wt)pfr hp~p.np

'IWJpfJ pJntpb'lwontJ (~wJ 4_bpwpJnLpb'lwon•J), npfr rfwJwf.rw~ wllw-

83 



~g 

-q]r qJqiJilfmpl"~uympm:, bm'Im-Jmlnm~ fmpJ'!' ~ Gf.,uG l'"~u-zg ·~'1. 
· :]run IJmffl.,uGmq[l 

'Im~mqpqil qJq'Im'IlfiJulnpu~ ,('m~ ']run qfiF"~uf"~u7 IJIJqln 1Fm qp J'm~ 

-) l'"~u]rurml'Im iJIJ7uFfl.,u~m'I7uJmln iJI/fm~·JUGlqpm 1m"1'1'I"Iri'J'u~ Gq'ImJ'I 

urq:, IJmpGmJfmG 1/iJmy.f/urnmpJql ¢f117Uf7U1 hiJqln ]ruum.y.urmln M'fl 

~~ ru'ImJilu,P pwn7ufp iliJ7ufg.,uq1qf"~UJ 1/m'IIJIJUhrpu~ J.,uniJmifmJ.,uf 
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•ildqf7,fJ1UTfl1U~mm ~ qfm1Gm~q1;1bu p 

"/ruG'JmG 8 )I , 'Jii'JqnFm '1-ll;}d 'Jlf p1uJbmfl1UfJU ilJqtJ1mf7rm nf'fl tdmp 

-m~ 1dm~Jq ( pwJq{lbm~mtJr) ilpmTfl1uJilmp ;}d % 66'66 "'1 ilpmTflwJ 

-il'"'l' ;}d % 6'66 ildqtJlqtJmBlUG 'Jm~m~1'Jmnfqp· 'Jm'l-Jmf7,pq~ ii'Jq rwLI 

-711 tGqft1uFfl1udilmr mJ'J 'Jlf {lm]rnfm~ tJqduqlmbb ilrlqtJfJlUTdlU~t.nm~ 'Jml-J 

-ml-Jq'Jmnfqp 1dm~Jq tbmmq[' buGqtpu tpuFflwJ¥Jm1] "'1 f7,1uTflJUJpm flfl' 

7u Jmrlmmmpqpm~ Gfm;l <bu'J~'Jil 1il7m ilpmTfllU~qmnmlln flfl' ''Jfwbmfl 

-m{'Jm ~ ['1U'JGmfm~Jq'J B1'JqJq ilflm1]Jq ['1UfJmy.1mnmrJql lmpJu'l. 

gs 

r"/rutJrm7 fJF1UfJ1 ilpm'J'Gmnp• qlmpm{l ~ p1u7rB~q111u iJplUbrdqiJmnf 

-utJr yJmV.m~,m~ ~m'Jmpmp 'JmpGq'Umn qn'I/ 
1
"/ru-Ofo l mup ilpmpGqbm"/r'J 

1/lm"/rm¥ ifflm~Jq• ~ fr1u•"/rG'rq111u ilp1UinJq~om·nfutJr l;}d ~ll;}d p-ruurq~ 

ey ~mtJmpmp 17,mpGmilmm "/ruumy.mmln bf'fl til'JmTfi1Umnf q-ll;}d -1 p-ruG 

-TJmbmJqb · "/ru-% l mup: UfJ1u.ffl1Umnf q-l;}d '"/rq~Ju'Jl tJmFfi1Udu"/rmn 

-mb mqnf qlq"/rm qJqfJpumm J'1'!_GtJmG ~i )I ,urmpqpm~ qGtJmG g )I 

t"/ru~Jmlnm'Jmy. 'Jmp#Jmlp tJqfmp 

-,J,ql GtJmJ'J 1p~uJqqi'J,mp}mn 'JFml mml ilJq'Jf7,11UFfi1U~t.nni'~ qtJqtJilfm"/rhuy 

-mpm~ 'JifFmtJfmnJ'fm-l!fm~Jq 1u1qn/·utJruip 
1
ilfJ9'J"'9.ur~ p1ufmbmurq~ iltJql' 

nqln7tJq 
1
p1u(lbqmn ~ fJ1UFfl1udu"/rmdm'J~ .J'lUJ'f'JmqGm~qrfjqbup (% ~) 

.l;}d -., (%~010) ll;}d ilfJ1uFf11uq1q¥1u1 Jqr/Jmur_ mnqnf 1'J¥mnff'fl 

trlpmpnflmrlmLqm qdqfJpumm 1tJ¥mnf¥m 

p1UdqtJtjmp~mn qJq'J~qurm~ "'1 p-n~Jq17,mqn17,m~m"/r ,plUJqbqm qJuf qG 

-TJmG qflm~Jq ~ ~ p1u"/rJmmGmrl <qfmnnmp mnil <Gq-% ~010 J'1'UG'JmbmJ 

-qb .p ilJu <ilfJ1ufd1uqlq{I1U1 JdutJr tJmlfJfJm Lu7rmm~'J 1TJ¥mnf¥m p1udm~ 

:ao~q~t~M 'Jmltm.I.Jmm ~.1'\S~mS ~~rmb'\.nord l ad 'I o 3d. ·gg "It'\ 

Ja.:~ ,)0 a..:~· 

...,~\,) 

s.... 
~ 

~ 
~0 

::ta.o 

.. 
-Jq-mr/;1'11 tdqtJflT1Uf1U1 btJ1ln fJmpJbdqfJ piu17,Gmlmum 17 mq~ 1dm~Jq ll 
iltJ1¥mnffm ]ruumy.mmln bf'fl rbuJm~ 17 lq]rJbJq'J ilpumm 1TJ¥mnf¥m p1uG 

-tJmG 8 )I Gfmu 'plUGfJmG ~ l )I 'Jmil '~ JilutJr UfJ1ufd1Umnf 'JmfdlUdu"/r 

-mnmb 1tfmi[Jq p1UG17,mG f1 )I fmFmfJ/6 t(:) % tf
1
~ ,ml1y. 11q"/rm) 1-% ~ 

~ Jmnmp•m•~ <1fmnnmp mnil 'il'JruFfi1U11qf1U] ¥lf1'm'Jql'm 1'Jfmnffm 
p1UJu 1mq~ 1-.l;}d f1T1Uf1U1 btJ11n fJmpJbJq'J llf'JGmlmum ]run11nnFm 

"'1 p1udqfJijUJm'Jq~ 4Jlf'Jl1U 'J1fmbJm'JmJunf 1BtJmG ~ l )I 'p1Ullm"/rmbm 



frLz.U[hu mbuiULp t/_hpkn~J, ;w.t[uwttfrLI! · L'L?ntLurft t q'fwlfmphfr 

JJfrLz.b. 2 %) Ln•.ttf.ht Fe-r-n,J h. wLLzwL z.uttjrnt/_ (JpLz.U. 0,02 .%) F~'l
.:__:nJ: llwop 'fpwLpo, bp~wpp -:bm -:wJwtln•L.fwttpLhpmJ w~fuwctfrLl! 
uin.wp_wofm,J t fpJpwftwL JpmsniPJntL' Fe3C bpftwf!p ftwppf•'l• npf! [!Um. 

JwuuwJp lJIWpntLwftntJ t 6,67% wttfuwdpLt bpftwpp ftwpppqf.. m'ilp 

pwp'1 op[ilnn.nJpp~ owl.o : IJ.J'I owLon•J bpftw[ilp wmnJLhpp l[wUftf.w.t bb

JbmwqwftwL ftwlJihpm/_, puft hpftwPfr b. w.t[uw.tLp wmnJ'ilbpfr Jfrru q.n

Jn<fiiJmL ntLp ~m/_wthLm ftw"ft llwLfr np ~wppp'fmJ q.npttmJ hb f[wU[p 

hp~n· J.L. n, {Jbb. WJL oJuu/_w.t t Jp zwpp Jbmw'lwftwL ~wtn,f(n•PJmLub

{'nt/. ftthftmpw~wqnp'fwftwLntfiiJmL, wJpll<fJJn<L, Jb,;,w'lwftwL fwJL), 

f!WJO• " UIW(IphpntiJJntl. Jbmw'lLbpp, zwm phftntL t: 

bpftwpfr ~wpPP'l-1! wz.p.p t l!LftLmJ pwpt!p ~wp.tpm{JpnJp (HB= 
= 800 ): upw /umm{J 1n•'il'il t 7,66 qfud3, bpftw[ilp ftwppP'fl! 215° -Po 9wtt, 

('IJn<ppp f[bmL t, np[! LzwLwftt/_ntJ . t Ao-nt/_) fJn•JL !pbppnJwqLfouw~wL 
t: /JpftwJ1fr ftwppPf1p -\wlJwL p_hpJwump'bwLl! ~zq.ppm z.p npnztf_w.t, f!UIIT 

mwppbp mtf.Jw£1tbpp WJL mwurwLt/_ntJ t !330 h. 16000. Jfrtb.t 

flwpA.p p_bpJwumpG.wltLhpntJ b., -\wmqwU(hu, ~wJwt!mtt/_w.tP-Lhpm.J' 

!UJuL1fhu ftnz.t/_w.t 'fpw!ppmpqwmnpLhpfr· ( ul!£/rs/rntJ, Lftfthl, wuntJfrLpntJ) 

wn.ftw_Jn<fiiJwL '1blJipntJ hpftw[il/r ftwppfr'fl! wLf[wJntL t L. .(JWJ{!WJt/_ntJ t, 

wn.wt.wsLhtm/. wt/_htp ftwJntL ·!pwq' qpw!/Jpurt 

§ 2U. bl'l1Uii'-1J.lJJull-lJ"tJUSl'"tJ ~U.lfll211f>l.'llllH?t.hi1Jl !bU~bllC 

b'l USf'll"l:JSIII>(lll"tJbr(! 

'1-np.tLwftwL itfrpwnnt[il Jntl. ntLbL, [!lltn Jwuu,;, JP, 4 %-fro nz. wt/_ b-; 

LP w~w.tJtfl lJIWfmLwftnq hpftw[il~w.tju.w.tL.wJfrL ~wJwt!mltf.w.tpLhp(!r · 

flLun~Jfli.uuppt/_w.t hfl hp.ftw[iiJr JfrLtL. 7% w.tfuwtt.pL UfWpntLwftn'l -'wJw

tlnttt/_w.tpLbp[! k ftwnn<ot/_w.t t WJ'fU[fruJr -\wJwJ.nttt/_wttpLbpfr 1/_frG.wftfr / 

f1pwq.pwJl!' l.h'lntft t[jrG.wf[ntJ, JfrLz.b. 'l% w.tfuw.tpL UfWpntltw~n'l. ~w

Jwt!ntl~w.ti?Lb£'1!•- pphflsJrs LbpftwJW!J.LntJ bfl wttfuw.tLp <wJwubn <b

'ln•ft tnt.tntJfil hpftw[ilntJt f11Jr1t'1 wq.phq.wmwJfrL t/_ft'G.wftmJ, ftnJU[nLhLm-

Lhpfr' ~pft~Pfr b. w.tfuw~Lfr tjrnfuw~'lhon•fiiJwL ~bmb.wL.pnt/_ hpftw[il~w.t
Juw.tLwJ/rL t;wJ'wt!nttt/_w.tpLhpntJ . wnwp_wltntJ bL Jfr zwpp !/Jw'lbp: u:

Jw.t -:wJwAn•ttf.wJI!fr pw'l.w'lpn•fiiJwLl! b. t_hpJwumpt:wL/rL, LpwLntJ ftw-

. pn'J. bL q.nJn<fiiJntL ntLbLwl ~bmL.Jwl !J>w'lbPl! b. hpft!J>w'l uutpntf(UinLf'.UI-; 
flhp[!t . . 

Stbr~m (~): K 8 owLs ntLhsn'l W£!/-w~hpftw/1~ t (Fe'-)· frilt~bUJ 
LwL. w.tfuw.tLJr lJipLtj. tnt.tn<JPl! Fe:t.-ntJt ll..tfu,;.~t}L/r tntd-btfrtnfiiJnd.Jf! W£

!/Jw-hpftw[ilntJ LnpJwl tbpJwuwfr~wfinLJ ~wt/_wuwp · t 0-Jr ( wtf.htfr G.flzm• 

~ ~ 

0,006 %-p), puft wt}/uw.tLp wJhLwJU lnuUtJ.ntfiiJn<L[! f/JbpfunntJ, np[! 

mb'lft ntfl/r 727'-mJ, ftw'l.JntJ t pum JwuuwJfr 0,02% (Fe«·/r pwpt!p 

1_hpJ wuutp'bwhwJfrL ,J n'lp!J>frftweflwJn<J, w J•ufr111L' Fe8-nuf, w.tfuuuf'kfr 

wJbLwJU tnthhtfrn<PJn<L[! mh'lp rnLJr 1493°-n<J lt -'wt/_wuwp ~ 0,10% 

w.tfuw.tLp [!Utn JwuuwJfr)t 

.f!wLp np f/lhppmntJ wt}/uwt}Lp tn<.tbtfrn•fiiJnLlt[! fupum tfrn~Jp ~. WJL 

ftwph£p t <wJwpb£ q.nphLwftwLntJ ~wJwpjw Jwpntp bpftwp, npp Jw

upL tL wumJ t. Lpw wltt/_wLntJ[!, 'lUI .twq.bl t lwmfrLhpbL . f/lhppmJ~bp
ltwfil pwnfrs: 

:hbpfrml! wz.pfr t f!l.ftl.n,J pwpAp llllwu',.,pqntfiiJwJp b. Jwttmsfr~m
fJJw~p, PWJ9 Suthp wJpnt[iljw.!p b. 4wpt}pntfJJwJp (HB = 60 )t § 19.mJ 

\.It· 56. brqwp-wb}uwMawJ~r. liuulwl.ntl'J.wbff.brp umrntqmntr pw'lWI}l'~tf.hre. ~~~
,.fun (w) 1 DIDtUmbf.~m (p), pbrpw![nr ll{hlllltm ('I}, 6wm~qw~nr ll{bntltm (q), 

tbqbpntr~m (b): . 

pbpt/_w.t hp~wpfr JhfuwJJMw~UJfJ -:wm~n•fJJn<fiLhpfr smswLfrlLhT'l! lf.bpw

phptf_mJ bfJ !/Jhpf,npLt lfJn<p/r/t A2='lGY0 . fthllf_fr9 Lbppb. !/Jbppurf! !/Jhpn· 

J!w'ILfruw~wL t' 'bft. 56, w-nt.! on<JtJ t ur/"lf.w.t pw'lJwpJmph'l !f-ibpfrurfr 

J pftp numpn tftm n tpwt t 

U.nmmbli~m (ll): K 12 owLs ntLbon'l q.wJJw-hp~wpL L LntJLU[hu 

h wJjuwt)fiJr Lhp'lpJwfJ Uffo1i'1 ln,.tnLJP!! q.wJJw-hpftw[ilntJt .- U.ttfuw.tLfr 

wJbLwJb.t tn•tthLfrmPJn<flf! Fe1 -n_tJ urh'lfr ntf~Jr 1147°-nw lt ~wt/_wuwp 

t 2% ·p [!Utn .._JwuuwJpt bpftw[il-wh/uwhflwJpfJ ~wJwt!nttl/_whpfibpntJ 
mmumbLfrurl! q.nJn<fiiJn<fJ n<Lfr JpwJL 727Q-/r9 pwptlpt 

U.ntuurhL/unl! wz.pp , t [!Lf[LntJ zwm Jh.t Jw.tn•sfrf(ntfiiJwJp, Uflwu

mfr~n<PJwJp, Lpw fttupt}pmfiiJntLp · Jnurw.[npwUfbu HB =200-250t 

ll.ntumhLfrurl! Jwq.Lfr~wftwL z.tt 'bft . 56, p-n•J sn•J9 t mpJ/_wJ pw'lJw

PJntph'l WnLumwLfrmJr Jfrftpnumpmftmntpwflt 

8htlblim~m "(8): bp.ftw{lfr b. w.t{uwttLfr .pfrJ.frw,4wL Jfr.w·gn"fiiJ·ntLfL f 
95 



fJJmfJ h fl2wfJw~nLJ hb 6 0 t IJ.Jb pbmf/wq.pntJ t flbpflwl[np Ufluqjrmfr 
uVIpm~mntpwJft fJppntfJJn.t.Lp I,wJ J}~UIJibruntpjnt&(l h q.m~Jl/_n<J { 0 ,3~/ro 
0,8 li~li-ft uwt:JwLfJhpn<Jt fiJh"'l.frm.fr ,q.fru·U[hpuntfiJmfJ ·J.MwgJwfs.(!, wr 
upi.tpL' 6 0-ft tf!nlpwoJwbf! qntq.f!Lflwg flhpfluu[np U[hn.tfrmfr lfwp~pnt.~ 

flpnb(! Jhd-w&n,J t, um/_npwpwp ~w'I..Jhlnlf HB=180-Z40t 

l.wm(rlf.wl[lfp Uf&R.Lfnn/t u.mpnL~UJntpwfJ lf.w'l.Jtf.w6 { f/.bpftmwiJfl.l t:{rJ
PP9 ( Jwmpfrgw ), npntJ /)wt/_wuwpwz.wtf! pwzJutf.wb hfJ Jnurwt[npwlljhu 
ij'h'lfr tlh nthhsn'l sbJhLmfrmfr l)wur[tlf.fJhpp (L~. 56, q)1 l.wurfrlfwt/.np 

"lhn.lfiurfr lf.111p6pmJltntfl(! npn,z z.wtf!nt/_ gwhp L 1wL .pbpjJwqnpf'&f! h 
qwqJntJ t HB==160-t80t 

f/Jbntf'mntJ lfwp6[i h. wJm.p, pwJB phf,ntb ghJhLmftm/t. wn.lf.wJnL

flJw'b zhnp-:ful, "lbnl/r"'l! wt/.hifr wJntp t IUifJ !phppmp, PWJO 11(1111 "llwu
m/tltn<PJn<fJ/! t.. Jwb-n.sftltnLfJJnLL[! ow~p bfJ, IUlb !pbpfr111/tfle: 

lJplf.w{J-w6fuw6fJwJJtb /)wJwA.nttlf.w61UI'n.J "llu'l.ftml! npUfbu -:w.~w
uwpwluru[w6 umpnt~lllnLpw q.nJnLfJJnLf, mfJjt JfowJll 7276 -/to gw.tp f.bp
Jwumft&.wfJfJbpn.J, l/.1'1: t_hpJwumf'~w1lfrs wt/_hlfr p'wpA.p mwpwgJwb .lw

JwfJw~ tqbntfr"'l! tf.nfuw~bpLI(t/.nLJ t L'fi'L'1: [lfLI}IJLJfln<J l!um Jutuuwsfr 
0,8 o/o wl){uwb-frfJ U[WpnLLw~n'l wntumbfJmfrmfil 

\h!Jhpmr~m (\): U.w · hp~wp-w6tjuw.6bwJJtb 1w.JwA.mlt/..w~.pftllpjt1 
(!U111 JwuuwJft•, 4,3 % w6fuw6frb U[Wpntbwftn'l 1 1147°-!fLJ umutr.wgwl 

{t[urlt.ftmfr.lfw t• (hqhpnLp/turl! jtplibi's JtbpftmJ·wgbnLJ t gbJI..uurJtm/1 6. 
wnLuurhbfrur/t' '127-114'7' thp.Jwuurfrt:wLwJJtL Jfrtw~wlllnul qwJ glllllifl
urfrurft h "lh'li.JtmJr' '12'1" -fro owltp tbpJ wutnfr~wflbbpnul JjrlfpnufnU,/tlf 
.!<w.ubftlflthpfr '1:/ru"/hpu J'b{uwflplf,1111ywb ju.UIInLmpq. h -c,III'UlU"/Uit.nwu{uwflw • 

pwp LzwfJIU~·l/_nLJ ·t r u f' UIUJII.hpnt/.t (£,£p.ntpfltn/t utnpmittnm.p.wb IJnf-JQ 

t ·urpl/_UJa Llf.. 56, h-fr .t/_pwl ll.Jb ~wqJ4wc1- t gbJ'bburwJ.J.L ~frJpjrg, np11ul 
urb'lwpwzfut/. wh- hL A.n'lfr J.h niJfJbgn'l•WntulltbLfrurfr ( ft..wJ eq6n.Lfrur/t) J-wu

bp~Lbp(!r .t£qhpnLpjrur.nLJ !fhJ bflurJrurjt ~wif.!lllliiiJ/tb "/.UipnLb~:~~ltn'-fl]riJ,f! 

48,6 Ofo t,fruft. wn.uurbJJfrurfrLp (lfwJ Uf.''"tt.frurfrbc)' $1,4 %1 CtLnp;;frt£ gh

Jbflmfr.mp pwpA.p "l"'l'mLw~nLPJw'Lf!, npe 'ft.mqJm.J t (b'l:bpnLpfrtn/1 

uurpnlllfurnLf'WJfr l).jrJIJ.p (J.u~~mpJt.gwL ), m1b llll.PP t l(!bl[1ilfw pwpd.p ~wpl-

pntfiJJwJp {HB-JJ Jnur 500), PWJD pbl(nLfJ t1 
t/,bpl! flulwplttf.wb f;wqhpJ! (~bpfrm, wnLumbfiJtm,_ glul:hJm.ftur, q.pw

!pfrut) h. umpndfurnLptultbpf! ( U[bn.Lfrur, LhlfbpnLpput) 'I"JntPJinfl m'Lbb hp
~wp-uu}fu~6bm 1/rfJ I) mJ uulnc.lif.ulr}pLbpnw -; wt£ wuwpwft.zruLw.J- UJUI JJwJJ

Lhpn<J qwflwqwL ~nJ pfr'hwsfrwLbpnt£ u 1w'irwqwqw& ;;wpwpbpwlfom

p JwJ p ~ wfut/_w6 t:wJ' wA.n'it£w6pfr pw'lw'll'mf'Jnt1tfrs ( wd-fuJUa'Lfr "I"'P"L
bwlfnLfJJnLfl/ts) b. bpw t,hp.Jw.uurfr/;wLJrol lmJwdmtt[wJllnt.J lf"J"r.fllnLfl 
tTLflbgnq f;wqbpfr b. umpnL/tt.nnLpwfJ&pfr, bpw'ho pw'lwq.pmfiJwf. b. -:111-

pwpbpwftwb pw'bw~nLFJJnt'bLbpfr, urwpweJwL h uwn.boJw'b JwJw'it111ft 

l'l 
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-lfJ'I rn1 ifiJuJu tiJJ'Ifb fU7 :G'/IIlffb qmn/nmu.mlrrmpm:-tjpmJ-bmtjb tjlfmy. 

-t/r ltjJmu.nmu.qp 'I'I JvJmJ pu1Jmy.tju.nm t/~Jmil "" iiiJmJ.,, rpuf-bmu.qiJ 

,p1u-u; ·IJ'1 fmpJu. '1'1 GT1uii iJJ'If-b tjpmJ-bmtjb ltjJmu.n rpu'lf tju.t/rjjmJb -~ 
.J11Uf'JUlb Jpmnmpmf'{l' il~Jt/fmn/fm p-ruGIJuJu 'IJmfJmpmp IJmpfJu-bmu.-bo 

'1 'Jmfg1uJbmurJm t/'J1Ub1u1 ,t/JqiJilfmpllufmpm:, 'Jt/Tm'Jfmn/fm JvJmJ 

I""'JGmTmiJJqiJ ~ tpuftJluJiiJilmur"t,:r ilpmJ-bmtjb t/IJmy.tjp ltjJmu.n urtjrjjmJ-b 

-tfmlfJq :IJJqiJJ11UfJmpfJm tjJq'JmJ1uur1J1uJu.n '1 t/J'{"'hmrjj fmpJu. GT1uG 

p1uJtf'J£lT1uJtju. JrJJmw• m•JIJ J11UIJmiJ•urmln '1'1 iJt/pmJ-bmt/b b~m· GIJII'( 

r(puJqf-b fu:r) p1u-u; ·IJIJ fmpJu. ~ GT1uG iJJu •GtjpmJ-bmt/b t/IJmy.~p 
ltJilmu.nm·wqp u.w/UJ.fJ'{I'IIfG tfmlfJ'I 'l'f p1up•urbo n/my.m:-t/l'{pm puumy.urmlrr 

bf"fl rpuTff tjurtjrjjmJb ,p1u1Jmy.tjp u.m"'hm ~ J''UPIJUlb iliJt/fmn/fm p1uG 

-'JuJu 'iliJt/J'IIJilfm pl1ufmpm:, 'Jmil '~ JvJmJ J'lUIJmiJm'Jpt/:, 'pluiJmy.tjp 

fmplnmiJ pu"lf tjur-tJUI'Jif1''1G lJ'lUPIJUlb iliJt/fmn/fm p1UGIJuJu <iJ·J'I'JIJluld 

-1u1Ju.m:, tjJq1Jilfmplluvmpm7 riJmtJmpm(J JmlfJq 1Jmp:,mtt1Jm IJqJuiJ 

-m.IJm'JfJub J11U1Jmy.tju.nmpJ,q6 lmpJu'J IJmJluUJIJluJwn G'J'IJt/ lqtJmln:rmlrr 

'l'l lJuJmlf •pu'l~ tjurt/ur'J'II''IG ~ J''UP'Ju.-b r11Jt/fmn/fm p1uG'luJu <iJJqiJ 

-ilfmplluvmpm:-'1 ~ 'J'uTmiJ 'Jt/'JmiJmpmJ ilpqu.ntjn u.tJu.'J'II''IG-tJmlfJq 

p1uJqillnqb u.rrll IJTmiJmn rpuTmtjbJqiJ~ u.mbm JfmG t/l'{pm '19 fmpwpo · 

ilclq1Jilfmp11ufmpm:, p1uillnqb tjJu 'ilnurntjn urtjrjjmJb-tJmlfJq ~ lifJmurn 

,IJlufmiJ tjlqpm J11U1Jmy.tju.nmpJql fmGmiJIJrn(J rilpmJbmt/b tJIJmy.t/p IJ1Uf 

-miJmntJIJ (l·rf'Jmu.nmurqp) m~ut~qpqS-am~..Jq '1 ilpmJb.m·rfh t/IJmy.(/1 IJ,1uT 

-miJ (1</Jmu.n) ut~<l;m..Jb-dm~..Jq ·( Jq'JJ1'1Ulntjn pmiJ) J'I'JI'mJb mt/b t/IJmy. 

-t/r 1u1JJq tjJ'IIJilf.mp·l"'ufmpm:-'ltJTm'Jfmn/fm'-tlmlfJ'I '1'1 J11UJqJJms 

rp1u-!S •IJ'l ~ fmpJqlfu.mln ililnqu. GtJIJmiJm'Jmpmp mJIJ "1 
'~ lq]lurly. pmb'Jm ptjtJmp"'hmJ ilpmJbmtJb t/IJmy.tjp tjJqiJilfmpllufmpm:, 

rt_Aim'1fmn/fm-tJmlfJq urq:, t/'Jmy.tju.nm IJrnpfJubmlqJmurmiJ tjbtJlmiJm IJmiJ 

-mt/pt/il-miJ<Jbtjrjj '1 tjJq'JIJmy.tju.nmpJql JvJmJ 'tj1mlft/'Jn/9ur IJmpGmurn 

,.,J'I•IJLmu.'IJ' J1udm JJ :( p1u pu mJtjlf IJ'{1 IJ'IJu 'lm IJm'JfJub iJJ 'I'Jilfm pl1uv 

-mpm:-LuiJm'J'uJmhr 'Jt/fmn/fm tjlqpm GtJfmpliJ) ilpmJbmtjb t/IJmy.t/p 

qJqiJilfmplluvmpm:-IJt/Tm'Jpm•t/fm-tfmlfJq LuiJmtJluJmln 'Jt/fmn/fm % l 
'111Jt/!' G'{pGrruu·miJ 'tj•Jq,IJiiiJm·wmn/lm rf'Jq1JbfJ1UJqn t/tJmil r/p r/J'I'J'Jm·IJ 

-m'Jurr/b pr/:,'}uiJl ''Jr/Jq'Jr/Jmu. mbmu.97 riliJluftJlufJubmiJurTm:, r/p"'hr/rjjJup 

-r/luln r/flmlfJq Gr/pLuiJ ifPu'lJ'Ib ·#J • .,_, 'lr/IJmiJmptJ 898l pmGmnr/btJm:r 

ililpr/:, .jpmJbmtjb tJIJmy.r/p qJqiJilfmpl1Ufmpm:-IJtJTmiJfmn/fm-tJmiJJq 

~JlllJ'b llt-1-L t.lltll ~ ..... 
t.lJ'l'\.itO.ll'tt)"UollJlllt f\t.l\111'\ftll"lftll-·~l'fllt,IQ '17. § 

ril•pmJbmr/b r/IJmy.(/1 iJr/frn'Jfrnnf'fm 

-flmlfJq ~ n<Jlmu. ilJqlfu.mln 7rtJJl r/J'I'JIJmy.tjurnmpJql IJmplnJqlfmn/utJr 



I'"P'l.f.u11} ~burwq-d-hpnl[, f!b'lt;wbntp b& ft'ilt"lbu JlunwumPJpftl, UIJhUfhu 

tL uwwp/tl l[jtG.w~fr '1/twqpwJflhpp t;wJwpt 
IJ.ftmwp~hL.p hp~wfl-gbJh&mftm Jbmwuurwpp[ l[jtG.wq/t 'lftwq-pwJ{!t 

1/.Jfl l!f.,'llff'~ntJ t (!UUI JwuUWJp 'lf'"JP9 Jpfl1_h 6,6'1 % wd-Juwd-p& UfW·
pm.flw~n'l -':wJwd.nttt/_w()-pflhpf!• wJuftftpfi Jw.pntp bpftw{Jftg Jftflt.h Jw

.pmp ghJb.Lurftm, tnpnflg ~wph[p t 'lfturwp~hl np!ll/bu WJ'1 'lftwq.p-wJJr 

~nJutnLbfJurLhpt . 
1-ftwqpwJft ABCD q-ftd-l! lftlf4.ft'lntuft qjt()-fl 1;, npftg t/_hpb. P"l"f' t;w. · 

Jwd.mlt/_w~.pLhp{! 'lmfll[ntJ bL -':h'lm~ .f.J.G.w~mJ, utjupb.pb fJbpll'uJwbntJ.' 

bfJ npU,hu bpl[wjlmJ wd-Juw.t&ft t;wJwubn t;btzntl[ L"t~nLJ{Jt AHIECF. 
q:pd-(! -:w'h,[!uw'bntJ t unlp'lnLup q.pd-, Lpwuftg ubpph P"l"f' t;wJwAn<t

t/_wd-.pLhpe q.ur&t/_ntJ bf., "1Pb'1 wq-phq:wurwJ/tfl 4.ftG.w~mJ; (jt~ifft'1mup It 
unlp'lntujt q.d-bpft Jftth. JpwJwJwbw~ qnJntfljnt& mflb& hpftn< !pwqbp,~· 
npnugjtg Jh~(! t;b'Lmlt !pw'l& t (1.)• l.b'L""lt !fwlf.p -:.bur -:wJwq.nswlts:'l.: 
ut-Pb'l !f.w'lbp'b bu. wd-Juwd-&jt UfPf.,'l tntd-msfill! F eo-nLJ (AHB wppnLr. 

pmJ), w~Juw()-fl[! UfPU'l l"'()-"<JPI! Fer~nLJ ~wJ wnLuurbLftur (l.BCE· 
mppntJflntJ) ~wJ gbJhbmftm' FeaC {CDF mppntJfil"tJ}t 

1493u -ntJ HIB t;npft'Ln'bwqw& qp~(! ~wfl'lpuw&ntJ t "lhp[!wb~m /t-
~w~w& qrnJuLUftbp"/Jw& lfp.} 1 UJ'l qd-ft t/_pw, .t;wumwmnt& thpJwumft6w

flntJ, iwfuopn.p wtU»f.wgw~ Feo -<n..J usd-.Ju wd-flp "l'fru·'l Lntqmsfil/t • WJufrb

.pf!U 0,1 O % wd-Juw~[!L {H qbw J "lwpntflw~n'L 'lhlurw-!phpftmp PJ"Lf'b'LU

f'l! pnfuwnhgntfJJwf.t Jb1. hb Jw'bntJ 0,5% w~Juwd-pfl (B ~bur) "lw
pnt'bw~n'l t;b'ln<~ !pwqfr t;bur, npft -':bwlou&.pnl[ uurusgi[ntJ t 0,16 % w()-.. 

Juw~jtfl ( I ~bur J "l'!!f'"Lbwftn'L Fer -mJ w~Juwd-'bft utftblf tntd-ntJP ~uuJ 
wnt.utnhUpUI• 

a.io.1 + ~o.s ==llo,t6 

(/t&'1hll~flhp(! gnLJ!J b'b mwtfru w.Jfuw~uft Uf•Uilpnt'fl.w·~mPJntb(! % -bhpn4_, 

(!UUI JwuuwJft ) 1 ll•hwl[spwJp .t;bmh.w'b.pn~ wLt;bmwumJ t ~wJ 'lbtznL~ 
fwlf.l! { hpp wd-Juw~uft , "lwpnt.flw~mfiJnt'fl(! ~wJwd.mtifwd-.pn~J 0,1-/tA 

J[ffs.t:.h. 0,16% t), ~wJ 'lb.J.IIfw-fhp.ftmp ( bp.p wqfuwd-11/t "lwpn .. U.wftnr.[ljnl· 

Lf 0,16-ftg Jpbt.h. 0,5 Ofo t}t ftfl~uthu ~~tb.ubnlllf hL.p, hpftwfl-wd-Juwd-11111· 

JP~ '1PWlff'WJp LUJU Jwuf! "/Wf'lf.UilfnLJL .f.ft&w~p 'lftwq.pwJU.pp d.b.hp.p~ 
Jbl['il t, "'JupL.pb' "/bp[!mbl[urftqw~wfl qrnJuw~hpUfnLJ ntLhgniJ., JpJJw'IIJ 

'bl[w111JwJp uw-:Jwflwpw~ lntd-hlpntflj111Jp ~nJ"Inb/.LUJfJhpp -':wJwd.n'l 

i[w61Lhpfr i[ft&w~fr qJ,uqpwJ I! ( tnh u u~. 45 ): 
1147" -mJ, ECF .t:npftqnflw~wfl q.pd-f! tl[urb~tnft~wftwb tfrnfum~bf'"'i 

Jwb qp~L t. Wj'l q.d-/t l[pw, 114'1° !:wumuunmfl 1_hpJwump&w'bntJ 

4,3 % w~Juw6frL UfUipntflw~n'l. -:hqnL~ -':wJwd.n'-lifwq.pft uwnhgJwfl J~ 
Jwflurlt wnwtwbntJ t t"-tnh~UJM~' lbiJbpmpptnt ll.Jl ~bp"/ wuwt}, 4,3 lM 

lOG 

w.tfuw,Jftb "lwpntflwqn'L bpftwfln,J w()-Juwd-'bft t;htznt~ f"Ld-ntJPI! urpn-':i[nuf 

/; bp.ftnL !pwq£pp' ohJ,buurfrw,p b_ WnLUUib.flpUip Jfr~pnu~IJUftp~ JrUIU1Jpft'i.Jb

(1p 'lfou."lbpu Jbfuwuftl[w~w& fuwnbn'-f''IP (!Uin -\burb.Jwl n.·hw~gpwJft• 
~ 

~4.3 --8 6,6: +U2.o= 1.' 4,3 

( [!uq.b.puf.tbpp gntJg bu muttftu wd-Juw~bft urnftnuwJpf.t UfWpntuwlfn'-fiiJnLLf!, 

l!uur JwuuwJfr)t 

U.Ju n.bw;~gftwh ur,h'l:ft ntup 2,0-ps Jpflt.h. 6,67% w.ffuw,JfrL "lm

pntuwftn'l P"l"f' -\wJw.!n'-lt/.w,}[!flhpn<Jt ?-ftwq.pwJjr WJU Jwu[! ftpb'bfts 

ubpftWJWgflntJ t t.t/_urhl[urpftw ·LU'IlU1fWQflniJ.1 U/Jt.U'l qp-&wftmJ uwf;Jwflw

pwft l"'-bhtpnt.Ji1Jntu nLflbsn'l hpftn'- ~nJ t.qnLhfl~~tLhpft t;wJ wAmtifwd-.pLb

f'P 4_[!-G.wltft '1ftwq.pwJ (uft. 44 )l 
'l27°~ntJ PSI\ -\nppl{nbw~wL q.p,}(! l;t/_urh~mnp'IWJpU q.pbfl tt 1/.1'1 

lfd-p l[pw, 72'1° -mJ, 0,8 % wd-Juw~pL UfWpntflw~nq uwn.hgt/_nq wmuurb

upur[! ( ~~~~Juwd-bft "/PU'1 tntd-nLJPl! Fe j-'nLJ) lltpn~.[mJ 1;, u:mwrw!Juhlnif 

!pbpftt~~ k ghJbum hp~nt !pw'lbpft .Jft~pnulfntqpft Jwu&ftlf1tbpp _'IP"Ufhpu 

JbfuwuMwl[wfl Juwn1mtp'1, wsufoupfl' "lh":lh'"· . 

lLo.s- tbo.02+86,67=•o.s' 

</.<ft&wftfr 'fllwq.p.wJp WJ'l Jwu{! (ubp.ph.p Awfu wbftJntfl{!) LtrLJ'fluth·u 

uJwfi t ti[wb~mpftw wn.wlwoLntz, t~~ftu'1 l[ftG.wl[n,_J uw-:Jwflwljlwft l"'-

d-Ltftnt.fiJntu nL&hon'l hp~nt qnJutnbbumbhpp t:wJwAnttifw~~bpp .f.p

il.wftp 'lfowq.pwJ pfl (11ft. 44 }t flw 19 w JU qb"l{!ntJ hpftnL !f>wlf.bpft · '1Pu"lbpu 

JhfuwuHw~wb Juwn'bn'-(1'1(! wnwrw'bntJ I; "1. filh .t;b'lnd,, WJl UfPL'1 !pw

,p wntuurbufrtn/t ·mpn-:m.Jfoo: U.J'I Ufwmt:wn.nq L1_i[w,} n.bwqsft"'JP Jftrn

gni[ uurwgt/_w,} !phpftm/t b. shJbbmftm/t bpft!f.wlf. Jbfuw'&ftltw~twfl Juwn

finLf''1l! nt. jib l;t/_urftftmf.f(w, WJl l;t/_urh~urnft'l t, np{! ntbft ftblbntpntJfi UIU
I[wf.tntJ' uthntftmt 

Phpi[wd- pn[np hp£1! n.bwftsftwLbpntJ J[!wJwJwflwl[ qnjntfiJnr.fl 

nt.flh,b bph/!LII'~UJ·L !pwqbp It, pwbft np ~nJ utnbbLuruhpp Jil/t4.f! -:wqwuwp 

I; hp~ntuft, Wlf.UJUimfiJwf.t wump&wb(! ~wi[wuwp t 'lf'nJ"ft h. P"l"P hph.p 

nhw~gfrwLhpL l;l (!u[lu.iflnc.J b.b upu&sfts J''Lf1U1.f!UJJUUntpp 'lwJwp npn

zwftft -:wu'::wurn~.b !hpJwuurft&w&nc.J t fiJ hppurhftmfrftw~wfi nh wqsftwb . 

f!UfJwLntJ ~ 1493°-ni.J, l;t/_urh~urpftw~wfll!' 1147°-ntJ, b. l;t/_urbfttnnfi'1w- · 

Jpfl(!' 127°-nLJ: 

l.wJwAn'l.ifwd-pfibpft LnW[!WQJwb clwJwuw~ pn1np bph.p nbwftspw

'bbpf! [!b(ilwf.tn,_J hu .t:w~wnw~ nL'l.'LntflJwJpt UJ'l UjLUtnCwnnl[ 1/4~ 
thpJwuwftGwLf! l;t/_mhl[tnft~wJJ.' th'lhpntppurft ~wlJwL thpJwutnfdt.wL 

t, /tult 72-r'-e' uthnlftml! wnLuurbf.tJrmJr q,,JuwftbpUfJwb thpJwuurJr'&ultu 

Ill 



f:OJ 

lpubq~ 7Ji1Jqq 8'/Ju '( oG6tl} 8'/fb '/mul.t'/7r'J'/1 ~ p1upnqn ilp1u8mbqJ7ufd 

·1ilfmp11ufmpm.7 :j.(lmpllu'lmJlm9 'Lu~m!flU.Imln "J~~mnfqm % Cl'n 
:iiJqiJnq8uJ/r, bu8qq1u 11Jqur qmq 

-mpmp 1Jmp8qumn qmy.'/urnmpJql 1mpJu'I 1J11J11' 8'/qm.y.'/p q1ubq:_r '/J'I'I 

-ilfmp11Ufmpm~ IJmlfl1uiJmiJ1UJmlrr JqriJmm 'i'Jfmn/fm ii'I'I'tJmuu/-(, 

:iiJqiJq'/qnm I' '/ uuJin 'l.!Jl'98 
IJ'/fml.tJuJJq ,iiJiiUlftmiJqpm 1J iiJqqiJ'/qnmp '/m'/m1J,qpq8 IJ'/TmbJu~qJq 
,iiiJ'il.Jp 'IJ'I · qJqiJIJ'/qnmp .Jur.Jm1J9pq8 IJ.JfmlJ,lmum iiJqlJ,JulunJm~'ll'm 
Ju '~ p1u7Jurq~ 8'/bqurnfiJ tii1Jmy..JurnmpJql qmp8mlmum 8qmJq ~ JfmG 

IJ.mi!Ju 
1 
lJ,mifiJTm ( nJ'Iln-n.JI.t} qq· .Jf!mp iiJqiJIJ'/IJ,n•mp tfw.Jm'I9'1'98 Lu p8murn 

puumy.ur•mln M'f} :8·'/1Jmy.4urnmpJql ? fmpnJmiJ urn•.JII/ iltJluTlfrubmJm 

'/Ju ''Im'/hlurf:'/l.t '/Jqqpuurm .JIJfmnJ'fm f'1ufl11uf1u1 l.tq.Jirr pmq q1uLq~ 
p1ultmn{} Jql.t Ju1JJmiJ IJmiJmpmp 1Jmp8mlmvm tJm.Jm'I'IJrlf8 lJ,TmJtmn rillJ, 

-·JUTflrruJqrlJm·ur IJmpbmf 8qmJb IJ,fm.Jp nwj•1m·ur 'I9 8f1u8 iiJqq{'1UlJ,mp1Jm· 

llvriJmur lfn'/ ''iJ91JIJ1uTfl,uqurm~ 1u '/ilfm p81uum1J IJ.Jfmb qJ1ufd 'IJml f1 

•1udbmbmrl urnil '!.'1 IJmpiJm'/p i1Jq1Jf ilqJq Ju1url .Jmt/ur'Ilfl'lff{ :8.Jm.JJ'It{j 

pmlf B'/fl11uf1U1 biJ.Jirr t/-') 'p1u-~;:)d. ,iiiJ.JfmbJuJJlf 1J 'B'/mt/'J,qmmum 

pmiJ G.Jflf1u.f1u1 b'J'/fn . .J-'J p7u-.tad ,ilwtJur'!.'l/''18 IJiJfmbJuJqJlf '8</£1 

-f1Uf1U1 1J1ubq~ ~ p1upmml'Im ilm'/urti'I/'98 fJ.t/Tm'llmum 'puntJirrnTYI 

ttjm·pm,ml'!.m qmqm~!JJlqG ~,Jqfmu.zu.l..tq G'/ur'/Jq:rf: fm8qbm~Jqb puq 

-fmnf.fm piiJZm:, 1 } p1ubmp1J pluur.JJ'frf: iliJ1UfpjrtulfmiJ1uJm/n f'l.fmnJfm 
1
B'/IJ7Uf£J1un{uiftuift IJmTfi7u'/1!ff1U1 fmpn{miJ 'urv:,. 'J,mpGql1 '/1Jmy.'/urnmr 

-Jqa' t'/fudb ~ Jmnmpm:,. 'J,Tm J'7U'Jm'$'/mnmpJql 1mpJu'J, 1J ~ ['1Ubmp1J 

iiiJ1u1flwtJ11f.f7u1 11JfmnJ.vm p7uurlJJvrf: . urq:,. qmpDvbmpiJ '/iJmy.tJmnmp 

-uqa-:( mqiJ d) p1u-oUl 'I'ifmnJfm Of0 io' 0 ,} Jmnmpm:,. illJ,1uT £11u.J1ff1u1 

f'll'mlJ,qpm 'i'lfmnJfm p7um.JJqq; tplum'/Jqtfj pmiJ J'1U-Ii;:)d_ iiiJ1UfiJ,u.J1 

·nw1 IJ.JfmlJ,mp:;mn t/'J.vmnJfm ntJ1mm ~ GT,uG ilftJb Od .Jr•mJbmtJ-1, 

:(fb+t;=) ur.JJ7ur/qbq17J (e+q;=) urtJ1uqln 
f'lUIJGmlmum iiJqbm</; 1uqJq bf'fl tG'/ur'/Jq</; 1J ( 'J'/fmbJuJq.J'I pmlJ 'J.Jfmq 

-lmum} 8tJur'/ur'J'II''IG ,8'/bm</; 1u•IJJq qf m.Jp ~ fmppbmq qmJ1umq1uJurn 
1
7JifU'IIJ 8'/-0/_~/, 'f'1uJqiJilfmp11ufmpm:,. Julull :.} f'lUTmqmGmrl qqb 

-Jm ruTmJ•umqlUJmn 1.Jrlmmnmm'lf' tjJqqilfmphufmrm:,. 'l..Jfm'Jttmn/fm· 

-fimiJd'l ilurtJIJqurmum 7JiiJqiJ B.J-ol~ 1-qiflJ,tJnf m '7JiiJqiJ 8'/fb )I Sd 
~~ m.Jm'Jlf/''18 '!..JFmbJuJ 

-'tJ'I nqlnlJT7uiJ 'J,Tm mlnm •8.Jm.JIJqmnlUm ~'f'1uqmlmvm ilur.Jur'Jlfl'lfEi bu~ 
·milp lqp .Jpbmq t/';:'tJ1uqln Ju t/'Jmif tpufmtJ8qml{u IJ.Jfmb.Jumltqm]!J fmp 

-Jqrl iiJqp '.Jm.Jluqln ,.Jb.JuurqqmM ~ ruplnJ1qmnJuf (mJp .J.vb )lSd) 
oG6!-,{'1U1Jmy.tJurnmpJ'Il fJ.Wmmmnm:, ilm.JIJ,'flnn!um LuqmiJ1uJmm 'Jt/fmn/ 

-fm % 8'0 <'Jt/fmnJfm % 8'0 ~ p1upbmq IJm.JGmJuriJq8quq bfm '.J·ol6l 
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; f'lU'Jnm:,. iiiJmy.'/urnmpJlfl .Jilfmpllufmf'~~ rJJlf 1J ~Ufb as pullfn{Up 

·uift '} ruhmpiJ ilnuquur t/IJ.vmn/fm p•uqmJIJ lr1:.-JufJ.l qmpurml'Im t/m.Jw 

-IJ91''18 Gtjmtjqqwn1um 'mq:,. 1Jmp8qlq .J'Jmy.tJurnmpJq;r tpu1ff t{mqm!I'IJl 
-qG '.}qfmlr.zu.I~.I![ ~ p1upmml'J,m GtJmt/'J9U'In7Um pmq 8tJ-lad fmpGqllm:, 

-Jqb pu'JmJ'!. iiiJ.JfmnJfm l.tJu1lfpm {'luilfmqml'/p bTm 'I'/Tmfl,my.'/mnmp 

-Jlfl IJmqmpmp IJmpGqumn tjJqiJilfmpl'ufmpm:.-puumy.mmln bf71 ''I.Jf 

-mnJfm Ofo f/'0 7J"~'J'/If'. GtJ-o'g ~' p1ubmp1 'ilftJb aS n4'lmur ~ 8f,uG n"'ln 

-7q.J 
1
p7um.JIJ'Ifnn>Um ilfJ1uTfl7utJ19f7u1 t/IJfmnJfm p1uillrr'lb fJmp8qhmpiJ 

0gu, 7J7fJ..JI' GtJ-u/J iliJmy.tJurnmpJ'fl 4Jlf1Jilfmp17ufmpm:,.. M'fl turtJIJqw 

-mum 'I91J1U rufmJ7Umq1uJwn BIJ'IJ'i f'7ui/fmqmltJp '!.t/TmiJmy.'/mnmpJql 

oltll GtJ-Ul •i/J91Jilfmp11ufmpm:, Ju1uJ Luqm'J,1uJmln '!..JfmnJ.vm .Jlqpm 

8tJ-% 8'0 tpluJqiJIJmp:,mn oltll 7J"~'!.11' 81-!-l/-} p1upn{uljtup ilJu 

'B.JfJ.my..JmnmpJ!fl .vmpn{mq i11J'"'fl7u'/1q.v'7U1 'J'f/Tm'Iml'!>'mn 'i'J:fmn/fm· 
p1umtj'J,qurn1um pmq p1u-.1.a.':{ ntJ1mur ~ 8f1uG 'ilftJb 3S .JpmJbmtJ-b 

tp7U-0LflJ ,mJP '/fb .'::1:>8. ~ f'lliiJmlmum i/Ju 
1
ilur.JIIIIJ91'1J8 '/m 

-qJ1urlqbql pmq illllt/tn'J!f/'98 'JmlJmqtJurql{urM 7Jmf1, nlfln11J1 'p7Uflf7uJtjur 

dO':J .JpmJbmtJb IJlf p1uy.m 1J f'lUIJmlmum iiJqqbqJ1uTJ tjJu 'ilm'/m'I'II' 

-qG IJmiJrnq'-/uritqmM•ur·lf f'1U1Jmntfli1Jm? } IJ.Jfmqlmu71 :mt{m!JqpqG -,t{r 
-m'9lmum IJ'I p1uqmp1Jm ilwtJur'!.lfi''IG fm8mlmum 8tJf117Uf7u1 qlllb97 

:tJT m.JGqmqu fmp 

-Jvd iJJ'Ip 'Ifmfmpm:-'/m.JJ•udqbq1 ,'/TmqtJurltlfmM ~ f'luplnJqqmn{uljt 

'f'1UIJmy.tJurnmpJvl lJ,1uurmmnm~ oltii 'ilfiT,uf7U1 q1ubl{:,. M'fl tGtJtJT1uf 

>~1ul q1ubq:,. buqmiJ•uJmln qtJ.vmnJ.vm % G't 1J G'/Jq'Ib'IJ1ufrJ t/m.Jm'I'II' 

-qG IJmqmq.t/rml,imMmq ~ fmpphmiJ il'ltfmphufmpm~ ''/-0!-tll ~ f'1111J 

-nm:.-il'J,rny..JurnmpJql dJq 'qmiJmpmp IJmpGqumn puumy.urmln bf'IJ tpufb 

Q'J .Jmub.J7rqtJ1 ~ p7upn{uljtuift 1Jm'/8mJur'J,q8l1,uq 'i'JfmnJfm p1ubmf; 

q1ubq:,. p1uilfmqrnl'/p tjJqfb {0Ull) d'J 1J Q'J' t{Ofo 1,9'9 7J1'I11' 8tJ·G't) 

f'lllbmt{; q1ubl{!;-IJmif ~~ JfJmrJ (% /_9'9) f'1Umt/UI'Jf1f'![G ii'IJ1ufg7UlJmiJ1liJ 

-min 'i'lfmnJfm Ju .Jqmil '~ p1uhmp1J 1JmtJ8mJurqq81Juq 'ilJ.fmnJfm p7ubmrf; 

~1ubq:,. IJmiJmpmp IJmpGmLqJ,ufd '/ur'/uriJ'f/'98 qmqmqtJurit'1urMmq 

tp7uJlfiJilfmp11ufmpm:,. 'J,mqmq.Jurltqurp~urq bu.qm'!. 

-1uJmln 'J.JfmnJ.vm .Jlqpm 8tJ-Ofo G't ~ f'1U1Jmlmum lJ,Tm Ju t/fl,mil 'urt/m 

·IJ!:f/''98 IJ.mqmqtJm~lqurM'Urif 'I9 p7u1Jmp1Jm ilurt/m'I'I'I"'G bf71 •p1ui1Tm.q 

-ml.J I' ( olt 11} t/T(mqm'J,ub'/Ju:.-'Imqmq.JurltqmM dJ 1J t/fb O':J 1 f'1UfJ, 

-mfi'IJ Jy.m 1J ilp1uGmlmum tjJqiJqtJurm:,. .Jur'/m'l.'ll''lfi tpuilnqur .JJq'Jq11J 

-9J1ufd tJurtj.ur'J,q{'qG buGqiJlll 1Jf qJqiJ/t''/bqfllljtJ fiJm~ '8'/(!/f1uf1111 q1ub 

-q:.-.vmp8'{bm:.-Jqb pufJ.t/lJI{p 'f''liUJmliJ·m, t/lJ.fmonJflm•} f"•upnqn ''It/fb 0:1 
~ p7U'J,nm:, iiiJmy..JurnmpJql tJf111U,f7U1 q1ubq:.-bup87umn rlJq •i11J1uT£17utJ1 

·1ff1U1 'l..JfmlJ,mp:,.mn .J'l.fmnJfm {'1ufi11Uf7U1 1J1ub'l!>' fmpn{mq 8tJ1Jmy..Jut 

-nmpJql n.J1mur ~ Ghu8 ilfmp111m:,. O':J t/fb '/mubtJpq'/1 t/pmJbmi/-(, 



~:o·J 

'(Ofo f
1
0 Tf7f1,1f') f1u1B111n '(Ofo 8'0 '1717,11') qmbqm[' ,.l!f'J~lU!J"UIDn{ !JID~mm 

-lllp {lm]r7ull n'llnnFm 'al'mf(!/1u~m17,mil ~mifm'Jmr~mn 17,m~ 1fm]rJ1b'l1 

1~ n'lln'Jfm 'fJtfFm'Jfmn/fm n'llnlfJtf 'f'1uJqiJmmlnbuln Julud 17,Fm~mn 
t(bu 11q]rm qq]r/rJmm 

-1MJ ['1ui1Jb iiiJ!UJu •JqfJtnlm•lnbuln {lm]rJ4bql 17,9 ['•u]rlu~ '1J.'f1Jlnmlnbuln 

qtfFmfJpmv/fm qtu!lfluJqdJmur lj 'ilJqiJmmlnbuln uu~miJ1uJmln J7JJmm 

buJ1bt!7) :qlfm Tf qrrhd11ul' 'l'mJ1;1u]r <1'11-f'iq 'l'uJif ,J9'{Jmm buJ1b'l1 

'{lm]r7u~ n'llnnfm 'lf~umm~ ['1U~m17,1utlmln IJ'I7 iiiJuJu •i]J~IJil{lm]r1.,uyml' 
-m~ IJ1fm'Jfmn/fm-p}m~J'I 17,7 f'1u]r7u~ J'IIJmmlnbuln fJ1fm1Jfmn/fYJ 

•(IJ11m 1f p•uZ 
-Jmil-['1ubvmJm·1 'p1upluJh '['1liuq 'p1u•1Jm1b) l'"u~m'917r ilumn 1'~ n7ln 

-IJ!m •ilmm n'{ln7fJ1 ''JrfJqiJifmiJmb'l Ju1ud IJm['~mll' Jl'ml'l'J'$ 1q]r~Jmfl'Jq 
fJ'l buJmlf 'I '1'1 Jq1Jilfm"Jr11upm['m~ Hurnm11n qljfmfJfmn/{lm-{/mlfJ'I i/Jqq 

-Uimlnbu lb :( iltlqiJil'fm ]r1tuym I'm~ bu~m17,1udmln 'l1fmnJfm % !:C' 1 '171J11' 

IJ'l ['1U]rfJubmmbo ['1UIJmlf'm'lfJub) ilJ'{IJilfm]rbuym['m~ IJ'I'fm'lfmn/{lm·

-(!/mlfJ'I bu~mq1uJmln qljfmnJfm % ~ "f7'J11' 17,'1 [t1u]r7ulf .l!f!Jmmlnbulh 

ti(\'\Sltlb),Uib '\t.fl:ll'\flll"'..O.ll '66 § 

1('J1fmn/fm % /,9'9-e't) 11Jm~ 
-m~1m~qur,nur'l 'I ( '14fmnJfm % G'r) 1'l"'~m~:1·m~qm]r1 '( 11JfmnJfm 

% C't-o'~) 1qmlfmlf1mlf'I"!M71J11' 'J'I p1u]r1JmpmJ ilJ'I'liJ'"Inus 

!{IJJ!fmnJfm % o·~-8'0) 1't1Fmuljumlf'lmN 
-urq ., ( 'J'Ifmn/{lm % (I' o) 1'I1fmh·t/'uurlfqur]r~ '( IJ1fmn/fm o/o 8' 0 .,7'111') 
ljq1Fmhr/umlf'lmM7qljp 'J'I p1u]rqmpmd ilJ'ffT,UJm/nbuln 'J'i{/Jq~ GIJqJrj 

:01-% z ~ JyJmJ i/rpuf(!/1u~m17,1uJmln 1'1fmn/fm ['1UG17,uJu •ljJ 

-'lfJfJ1uV1ul 'I ''J1fmn/fm % ·~ '17'J11' IJ'I l''ul/mfJtuJmln il17,uJu '4Jq17,mmh• 

-buln 11,7 !nu]rq"'pmd ilJ'I'!.ilfm]r11uympm::, 1nulfum 11Jfmn/fm mn~ 

t('J1fmn/fm % /,9'9-
-e't) D1m1ur'J'li"'G 'I G4ur1thuJqbq1 I'm~ ('J'IfmnJ'fm % C't) D1~n1J 
-1UJ'fh'11 '('J1fmn/fm % G'f-0'~) D1m1JmJ'{bq1 1f D1ur11uqln '(IJ1fmn/ 

-fm Ofo 0'?:-8'0) D11m1m#J.q•['W!G IJ1fmvJuJifJ'I 7f D1m11vqln '('J'ifmn/fm 

% 8'0) G4m11uqln '(IJ1fm'tr/fm % 8'o-o) B1m,1'1vqln "' 61ur1Jq1; '('J1f 
-mnJfm % o) Gr{UitfJ'I</; ~ fmppbmlf 1'""17,m'$1UinmpJql 1mpJuiJ IJfflJ1UUI 

-1f1uJmn 4J'I'lilfmp11Uvm'l'm~ ilqm·Tf11u~m1JwJmln f'J!fmn/fm• {lm~m'l. 

1 ,J ,Gtfm1J.,ud'lb'l1 Tf B1ur11u'lln .j fmppbm~ f1UfJ 
-my4mnnJ!'J'Il lmpJu'!, qmJ1uurlf1uJU1n qmlfmqlJ'fp 1dfmp11upmrm'? 

I UI1Ul'J'fi''IG 
fJ<fFmbduJJq JpmFeJ.,ulfmfJmil qml17,17,m ~ ['1u]tmml17,m 61m1J'I1; bu'JUIJ' l'lf' 

t/pbmlf 1mrf1u'lln lfmqmpmp qmpGqumn mbmm77 'tfJ+R= .) ,BljUI1J,ud 

tOl 
.-_qhql 1f 61ur11uqln ~ {lm]r['bm~ 'J'';,J-,uur~'luJurn "';}JqiJ 61-o/,U t1ur11uqhr 

.·~ ft1u]rlnJq~mnJuif (ilm1'l'lmn7um bu17,m[' 6'11' 1l'b"!~ 1m1J.,uJ'Ib'l1 'I 1'1u]r 

!..iJ{/ 1Jf1u17,) ilur11J'I"'mum 'bu~triiJ"uJmln 'l1fmn/{lm %fiO'O (0!,?:!,) f'"U'Jmy.'/ur 

i·-nmp·J7l 17,1um.mmnm( t(J) G1UI1J-,uJ'Ib'1.1 "' 81m1'l'lurn7um bulfmiJluJmm 

:;,1fmn/fm % (1'0 ~ fm]rpbm~ IJmJ-,uur~-.uJmn f"JU'Jm'91mnm['Jq6 olU 

''J't/mtfm'J'II"'G fJ1fmiJlm1Nfl1 ~ ['1UfJjm't/[' ilmtfm'J'II''qG 'J't/fm,IJJuJ~Jq Uf'/1 

t(f1U-0,l,?f!,) %flO 1f11J11'(1'"u-0!,fll) Gtf-%0'?: ~ ['1ubm]t17, i/17,-,uf(!/1u11 

:..qf1'!1 1'JfmnJfm ['1U'JmJIJ Ju 11Jmil 'mljmfJ'II''IG'fJ1FmbJuJifJ'I ~ l!"u]rmml 

•IJm 61ur11J'I"'"1um urq~ 'lmi'Gql1 11Jmy.1urnm['Jql 0/,Z/, 1f7fJ11' Gt/~·olf 11 

1( n + fl )J "'UI"J1uJ'/u'f1 ~ J'1up/nJq~mttfu.p ''Jlffmn/fm % e' f ~ [''IU~ 
-m·fJJUJmln i/Ju •iluJuGmiiJ[' 1bmrf; ~1ub'l~ [''1U-0!,fll 'l''"il{lm]rhuy 

-mpm~ 17,md '~ Jifuif 11q]rm 1Jm1GmJmfJ'{G'Ju~ 11Jfmn/fm ['1Um1fJ'Itni11Um 

bu ]tGmbqJ.,uFJ Ju tfqmil '% G' f "17'l11' Gtf-% E "Jrufb 1muL1]rlf11 ~ p1u'$m 

qm4GmJm17,qGIJu~ 1'1fmn/{lm l'"ubm<J ~1u'b7~ UJ'{~ 1Jmi'G'Il1 1'1.m'91UJ-nml' 

·-J7l f1uilfm~ml1p utn tp1ui1Tm~ml11' 'J'1fm1Jmy.1mnmi'Jql 0!,tJl-OOG1 ~ 

f"~f1,mf1'!,il 17,Ju ']ru~Jmlnm'Jm'$ 1y.m ~ 1Jmi'Ju]rm17,['bmn ljJ'I'Jb'{J•ufJ 1U1'ffJ 

-7mn1um ~ I'"" ]rn~n i/1'-.uGmhiJIJJ t 1'""-oOOE 1 fJilfJ1nF m 
1 
lfm'Jm['mp 17,m I'G'Iu 

-mn ilf1b :::)ijV 1n-.uh1]rH1 '17'Jt/l' 11iF-,uf-,u1 ~1ub7~ ~ flupn~n i/1'-,uGmu 

-17,illn tJilfmpbuvml'm( :Jqm]lhuympm9 bu~m!JlU.Imln 'j~qmrl(qm % R 

tur1ur'J'II''IG fJ1FmbJuJJq-~ ['1u]rurml17,m ''J1fmn/fm 

Ofo ?:0'0 ~ ["JU~miJ'IUJmln ["JU-0t,zt, ilJu '84ur1J'I<J ~iniJm['mp 17,m['G'Iumn 

mbmut.'{~ qmy.1urnmpJql 1mpJu'J "17'1tfJ] tG4J'I'l~1mm~ 1UI11v'lln 1f 1UI'fJ 

-71; ~ fm"Jrihm~ 'V"~'I'!. l!t/-olZ/, '17,nrJ-,uur~1uJurn 1ilfm]rlluvml'm7 14111 

-11ulfln ~ J'lU]rlnJ'I~mnju.p ilm1fJlfUJn1Um bu~mfJ1UJmln fJ1fmn/{lm % 8'0 

J11Uf1,my.1Lrrnm['Jq6 ufn 11'JftrlnJfm % 8'0 Tf7'J1f' ~ [''IUIJI1m~ ["JU-o-lt/. 

1f ~ ['1uym 1Jm1GmJUifJ'fBI7,u~ 11Jfmn/fm J17Umyf1,'{UJI17Um ]ruiiiJm"fUI'f~ 1Ju 

•J'I'J~1'Jnmp ljm1J'I1; IJlf [''~u]rmml17,m 61m1'1'1mn7um {lmnlfn 61-nOU 
:ljq{lmnf-fm mnil il[''luGqJmnm]t 

-m~ 1fmljGmJm17,qGIJu~ 1UJ1fJlflnntum ~ Ju]rmJm17,~ l'"uilfm~mlyp nfm 17,yf 

· -m'lmY.1Uinmi'J'Il 'l''~u]r~Jm{/IJ'I tf7 'Jmpn/uifuif ilm1'JlfUinlum {ilf1b SO 
"17'Jtfl') oOU "1717,11' Tf;tJ'{q 81-oOtfl lfm'Jm['mp 'Jm"f'G'Ivmn mbmurq( 

. rm16mJm1JqGI7,u~ ifm7m['m~'Jm 'i'Jfmn/fm [''IUm 

-11J'ImnJum ,IJilfJ1nFm 'm1Gm]r~11 fJljfmm1JhfJ'Ib ~ l'"u]rGmmn '(fm]rullfmJ 
-mnm]tm::, 7u} bmuqmu JmJm]tmJ 7u ~ [''~UfJmtffJil i/1'1u6qumn qtfq '(1'1 § 
n7m) •1fmnnmp mnil illijtuFf11uGifmJqJmdm'!t fJ'm•lfmlfmiJmil ljJqbmtfj Ufm 

"'m'J nqln7'11 'J1'1UfJm'$ljmnmpJ.'{l {lmGm~17,mG 1ilfm~ml11' 00ffl B1-G6fl 
Jq1ufeJ1UJhmbmJ 1J'Ibm1; l.rq11n "' ~1ub7:, 17ZuJu ~ lj1'1Jmlf B1fJUIJm~ 1J 

-'{'Jfm"Jrmm::, ]ru1'{]rmbo :81m1'J'flnn1um ['"~ufJ11 ~ {lm]rpbmlf nqlnmlbuJ['m 

17,mJ1Um~1UJmn mJ17, (00ffl) 'J1fb 1muh11un ~ [''~Uf1,11m~ i!IJm,tfmnm['Jql 
tfilfmp1•urmpm~ JJq tJ'{qb'{J.,u!J ljmljq'{urmum 17,7 ['"~Upmml17,m Gfbmtfj 



:f>nu:fmp (JfrLl/.,_ 0,04 %) [,_ Mn,Jp (JfrL;_b 0,05 %): fTJn'lUfwmmJ Jl!z

mwl[wL fuwnLmi[Lbpfr wnl[wJntfJJntLf! UfWJJwLwqnpqwtt { Lpw wpmw

'lf'"'fJJwL mbfuLntnq.frwJnt{_: t/.bpy_f.L hpl[m mwpphp,.,' !pnu!f>npf! [,_ ttttmJpf! 

.t;wL'IfruwLntJ bL qLwuwl[wp frlwnLnti[Lbp: , 

lM}uwlJGw!fali UjnqUjWUifa UUIJ1mltmmpwli 

'J.wL'Iw'l IIWtthoJwL rJwJwLwl[ uurwst/.n'l Uf"'lUfWUlfr .t;wqwuwpwl[zfrn 

uurpn'tl[urntpwL npnzl{ntJ t Jburwumwpfrl qfrG.wl[fr 'lfrwqpwJfrs (Lit• 5'1 ), 

l[wfuqwtt wttfuw.tLfr UfWpntLwl[n•fJJn•Lfrs• · 

\,~. 58. llbJuwb&~ mwrpbr <qwrnt&w~mt'ln'C. m&hsn'l <qn'l<qwmC.br~ .I~~rnumrn,~
mntrw& . . w-!pbpfun (0,006%fB "!"'·~""'" • C), p-~tpp111 b. ·hf'I'"I'''I"'JPL gbJb!:
"'Jr"' (0 ,006-0,02% C), '1-~bi'Jr"' b. "'I""·IP"' (0 ,4 0Jo 'C) , '1-!Jlbpfr"' b. "fblll·P"' 
(0,7% C). b-"lbtLIP"' b. gbJb,'kt"'fr"' (I,ZOfo C)• Ub~s,tJI! JOOX• 

If w.pnLp hpl[w{JJr umpn~_l[urntpwlJ l[wq_Jqwtt t !f>bpfrmfr .t;wur,fri[Lbpfrs 

(LI[. 58, .w)1 :hbpfrurnLJ l[wpn'l. t wnwq.blw'lnLJLI! l"'t)qbt 0,02% -wttfuw·

JfrL '12'1°-frs pwptlp tbpJwuurfrG.wLLbpnLJ, pWJB t.hpJwuurfrG.wLfr gwJpws

JwlJ .t;bur JfrLz.l.t 200 (LnpJwl tbpJwuurfrG.wL) !f>bpfrmntJ wttfuwttLfr tnv}b

LfrntfJJn<Lf! Lqwq_ntJ t JfrLz.b q_pn (.t;wJwtlwJL PQ qttfr): U.J'I rfwJwLwl[ 

wtfbl"f''l wttfr:.wJfrLf! bppnf'-'1WJ·frL gbJhLUJfr111fr tlbnq wLf.WIII•t/.ntJ { !f>bpfr

mfrs t{_bptfnLfr .t;wmfri[Lbpfr uwr\J.wL'hb(mtJ (LI[. 58, p): U.JuUffrufr umpntl[

tnntpw'b fufwm w'bgwfil[w·c/r { , l!wLfr np fjlbppurfr ~wmfr.LtL,bpfr uw.t;JwL'bb

pntJ sbJ'bfnnfrmfr z.wlflwq_wlJ9 pwpwl[ zbp111bpf! Uf"'l_U[WIIff! 'fW['tllJntJ • bfJ 

pbl[ntb, fJbb 'bpw uurpntl[tnn~pwL .t;wJwpJw wJpn'lt.n<fJJwJp l[wq_JqwJ t 
Ufl'wumfrl[ [,_ ,JwJmsfrlt !pbpfrmfrs: :hlipfrmfr .t;wmfrlt'bbpfr uw.t;Jw:LLbpnq 

wq_wm gb.JbLmfrUJ/r wLrw•mntJf! l[wph[p t l[wLfubt · wpwq. uwnhg !fwb [,_ 

WJL Jfrt.nsLiipnq: 
l!frliz.tt[urbl[mnfr'lwJfrL Uf"'lUfwmfr umpnt~'l'"'l'wL, 0 ,02-,frs JfrLz.b 

0,8 % wt)fuwJfrL UfW('ntfuul[btnt 'lbUfj!ntJ, l[wq_JqwJ t !pbpfrurfrg [,_ U(bn.

tfrmfrs, f!Uur npntJ U[bnlfrmfr UfWpntLwl[ntfJJntLf! .t;wJbJwurwl[wL t wit-
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fuwJLfr t'{Wf'nLLwft~r•fJJWLf! [,_ 0,8 % C-p '11.''1/!"'J ftwq.IncJ { 100 %1 
lfnmwt/_nt•wU(bu .Ifr'iJl[,_ 0,4 % wdfuwttLfr rqwpntLwftn•fJJwL '1bu(.pntJ 

umpntl[urn•pwL pw'lftwgwtt { !f>bpfomfr /.,_ U[hntfrmfr -\wurfrft'bbpfrs (LI[. 58, 

q.), fruit 0,4-fs JfrLl_b. 0,8% wttfuwJLfr UfWpntbwlf"'fJJwL 'IG''i/!"'J ~b
pfrml! wnwy_wa'bntJ { fJw'lwL{J ( aw'hs) Ufb"-Lfrurfr -\wmflt/' Z"'l'P.I! (LI[. 

58, 'I)' 
/;t{_urbl[mnfr'lwJfrL Uf"'lUfwurfr (0,8% C) uurpntl[urntpwb l[wq_JqwJ { 

JfrwJL U(bnlfrmfrg 1 frul[ bur{qmbl[,mnp'lwJf•L Uf"'lUfUitnfrLI! (0,8-frg JfrLl[,_ 

2,0 % C) Uflintfrmfr .t;wmfrltLbpfrs b Lpw'bs l"'f'tl' b'lwtt sbJbL.mfrurfr {Jw

'lwLflfrs (LI[. 58, b), 

Pwgfr .t;frJLwl[wL ~wq_bpfrs' !/Jbpfrurfrg h gbJ·bLurfrurfrg, Uf"'lUftutn/r 

umpnr..l[urmpwJfr l[wq_Jfr J •bt. JmLntJ t nl Jhmw11.w~w& ~wq: U.n !pwq_f! 

l[wq_.!t{_wt} t bpl[•w{Jfr f.t Jzurwl[w'u fuwn.Lntl{-'bbpfr mwppbp pfrJfrwl[wL Jfrw

snt{JjntLLbpJrg' Jfr.JJwLg .t;bur l[wJ {J,PqwttL,P {burt U.JLUf.friufr .JfrwgntfJJn<L

Lbpf!, frLz.Uf.fr•u.PI! bL ol!ufr'ILhP.f! (F.eO, Fea04, MnO ), ""'t:Pfr''I'Lbpf! (FeS, 

MnS), uhfr.ltwmLhpf!(MnO. Si02 , FeO. Si02 b wuL) z.ntlJbb Jburw'lw

l[wL .t;w,urlynt.fJJ•"tLL!bp h frpb~sfrg 

ubp.l[wJwgLntJ bL WU(,wlfbfAJwL. 

LJnt{Jbp' l[wpJp bL [,_ pbl[ntL, unqn

f'>IU.pwp nt&bfl ·'l"i"Z 'I"LJiit 

Hz. Jburw'lw.l[wL !fo·wqf! 'Uf"'l· 

U[Wurfr utnpnt.l[urntpWJntJ q.uifrt{_ntJ 

t q_wlJ.wq_w•L nl Jbmw11.w~w& &hr
Juwn&nt~&hr~ tlbnq, tnpnL.p fu.wfu

tnntJ bL Jbmw'lfr ,wLf!,L'I.t;..wmm,fJJnL

Lf! b, .t;burbw'Pwp, pwswuwpwp bL 

wq'lntJ bp.w JbfuwLfr,l[.w.l[wL <:wm

l[ntfJJntLLbp.fr .Lfpw: Untt~fr·'IL'bl'l! b, 

J w u w J p , u fr1tfr't w ur•Lb f"'! U{ l w u.ur {r I[ 

\,~. 59. flllwum~~ (w) J.. o~ U{LWUU1~~ 
(p) n~ dhmw'lw~w& &hrjuwn&nt~Gbre 

"'n'l"'wmntd: 

bL Uf"'l"'W.mfr q.[wbJwlJ thpJw.u-tnfr-bwLnr..J [,_ t!q.qntJ bL CftWL,JwL nt'{

'l"'fJJwJp, wn.wt.woLhtll1t/_ fJ'htfr.lt.wtlb Lhp.Juwn.Lnt.I[Iibp (LI[. 59, w)• 01!

ufr'ILbpf! [,_ "l Uflwuurfrl[ ufrlfr.'twurb~f'l! pw·,fwbt/_nLJ bfJ Jwubpfr h 'IW;UW

qnpqntJ bL /,/Lfl·wJwzwPf!bpnq 'fl·wLJUI!L "''l'l·n•fJtwJp (LI[. 59, p)• 

fl1.. Jbmwqwl[wL LbpfuwnLnti[Hpp .t;wL'Ifouw'bn,J bL Uf"'lUfwtnfr 

uurpnLI[tnn<('WJfr fJbpn•fJJntLLbp: luwfumbtnt/. Jbmw'lfr wLf!'b'l.t;wmntfJJn<

L[!, 'lpwLp 'lwn.'bn,J bL LwpJwL l[nflgbLtnpwaJwL tnbf[_bp, 'lf'wLnq fr'lbs

Lbtnt/_ Uf"·'lUfWIUl/r 'lfrJwslfnthntfJ"Jw'b uw~Jw,'bf! b. ':wpqw•ttwJfr'b Jwttntgfr

l[ntfJJmLf!t '1-bmwlLbf'ntJ L q.npttfrpLbpntJ, npnLgn<J pwptlp t mlu~w4w
pwp -bLzn<Jf! ( q.L'1frltw4_np f.t .t;ntnt/.wl[wqnp wnwLspwl[wtLbpfr 'lbmw(ubt'• 

4mpntj_ b, .t;wml[wU(bu, U[Wpntpwl[w.t;wL q.npJfrpLbp) 'bbpfuwn.Lnti[Lbpf! 1 
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J!'ilfbbtnlf_ pwpA.p f.'bzJw'b '1-nmfr, [!WJ[!WJqntJ b'b, 'lwn'bwtnlf_ wpmwfJpw'b

l!fr Lf'frq [!WJ[!WJJw'b W'LPJ"'f'' 
fTinrt"fwmfr JwppnLfJJnL'ilf!, [!UUI nz. Jbmw'lw~w'b 'bbpfuwn'bm~'bbpfr, 

t:wJ1 '1fruw'bntJ t ~l"w.npw~fr wJb'bw~wphnp gntgw·'bfri'bbl'fr9 Jb~J!' 

U.b)uw~G}l h u2mwllwG }uwnGntl~Glip}l wql).h.gnlJit!ntGI! utnlJ.utwmfl 

fiwmllnt]it!ntG Glip}l qpw 

w) U.~}uw~~&: U.b-fr1 wttp'b[! "'"'Lulwmfr bp~nL t:f"I'bw~w'b mwpphpfrg 

Jb~'b t• U.
1

'b npnzw~frnpb'b wq_'fn'J t "f"'L"fwmfr Jbfuw'iiM·w~w'b iL WJL 
-\wmlfntfJJnL'il'bhpfr qpw: ((Jn'L"fwm'bhp[! Jw~'bfrzwqnpqntJ b'b w.tjuw.t'bfr 

Ufwpnt'bw~ntfJJw'b ~frJw'b ifpwt 
l>'bz.Ufbu 'bzqbg qbphntJ, <:wJbJwmw~w'b wttjuw.t'bfr Ufwpnt'bw~nL-

,... fJJw'il pwpA.pwgJw·'bf! 0,02-frg J~'b-
z.IL 0,8%, "'"'LUfWUl/r umpnL~mntpw
JnLJ "fbntfomJr "fW{'nt'b,w~nLfJJnL'il!f! 
w'G.n£J t 0-frg J.fr'bl,L_ 100% -,fo, fou~ 
~bpfomfo U[W[1nL'ilwJ~nt,fJJnL'il(! t:,u

J.w~wmwufuw'b~pwp 'b.qw.q_nLJ t 
100% -fog Jfr'blh 'lf'"' .Pw'bfo np .w.t
juwtJ.'bfo "f·wpn.:'bw~ntfiJJw'ii pwpA.

pwgJ,w·'b -\hm lflwlflrit~, lfln.pp w.J

f' n tfiJ J n t'L ntb.h 9 "''l' pw J 9 "'l w uim/r ~ 
L_ Jw.tntgfol( !pihp.foml! •w.umfo'G.w'bw-

pwp lfl njuUJpfr'b4_•mJ t .wq btfo ~wp.tp 
L_ wJntp, pwJS U[W~wu Uf[IUUUJfo~ iL 

Jw<tntgfr~ U[hntfrmm/_, Uf"'l"fwmntJ 

w.tjuw.t'bfo "fwpnt'bw,~ntfiJJw'b Jh.tw

gntJ{!, .fr'bz.U[hu 9"'19 t .mwLfr.u 

f,~, fJO-fo 'fpw!pfr~l!• pwpA.pUJg'ilmJ t 'bpw ~wpJpnLfiJJnt'il(! .U w.JpntfJJnL

~ (HB, ab, a
0
,.), pwjg 'bqwq_n..,J t 'bpw "flwumfr.~nt.fJJnt'ilf1 b. Jw<tnt-

!!MnLfJJnL'il(! (o, ~. ak}: 
fJpp ,w.tjuwtt'bfo Ufwpnt'brw·~ntfiJJmJ'il(! w•flg'bnLJ t 0,8 %-fog, crb-/t 

tqwq_bll! pwgwmpqn,J t U[Lntfomfo t:wmM'ilbpfo zmp!_f! hmtlf_mh~mnfo'lw
Jfrb gbJb'bmfrmfo pb~nt'b gLJb'bmfomwJfo'b fiJw'Lw'bfiJfr ( gw'bgfr} wnw!_wg-

JwJp ('b~. 58, h): .. . 
U"bfuw'bMw~w'b -\wm~ntfJJnt'b'bbpfo -\bm lflnlflnfuqmJ b'b 'bwb. "f"'l"fw-

mfo !pfr'lfo~UII!frJfow~wb L_ ,U7bfu'bnln'lfrw~w'b -\wm~ntfiJJnLHbp[!t fTJn'lUfhW

mntJ w.}juw.t'bfo UfWpnt'bw~ntfJJw'b pwpA.pwgntJ{! "''lh~gqmJ t tL ~
mpn'JfoJw'lf'"'Lw~w'bntfiJJw'b ( p} iL ~ntpgfrmfo"-wJfr'b nuJfr (He) Jh.t.wg

JwJp, Jw'l'bf1uw~w'b fJwlflw'bgbl~lnfJJw'b, ~nnnq_fowJfo 'b~wmJwJp ~w-
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JnL'ilntfJJw'b, fumntfJJw'b 'bqwqntJnq, bnblfrntfJJw'il iL l{nbtfrntfJjw'b ( Uf[WU

mfo~mflJw'b} qwmwgJ~Jpt 
p) lfw&qw&: lf'.w'b'lw'bf! "f"'L"fWUJfo Jh1. 'bhpJm.tmJ h'b qbp!_fo'bfou wp

mwiJpnLfJJw'b JwJw'bwq W"{wopufr'lu•gJw'b 'bU[wmw~nq.' FeO+Mn = 
=MnO+Fe nbw~gfrwJnq: U'w'b'lwflf! nbwqgfrwJfo Jb1., t Jm'bmJ 'bwh 

bp~wfJfr unttfPfr'lfr -\hm (FeS+Mn=.MnS+Fe)z U.J'I U[Wmf.wnnq Jw'b

'1-w'b[! JwuwJp Jm'bntJ t nz. Jbmw'lwlfw'b !pw'lfr ~wq_Jfr Jbp_, wnwp_wg'bb

lnq ufrtfriJwm'bhp iL unttfPfo'l'bbp: U''bwyw.t Jw'b'lw'b[! wnw!_wg'ilntJ t mh

'Lu:~wlJw'b Uffo'b'l l"',}"'JfiJ Fea -fr -\bm, wJufo'bp'b' !pbpfomntJ lflnfuwpfo
'ilnLJ t bp~wfJfr wmnJ'bbpfr'b: {m~qblnq !pbpfommJ, Jw'b'lw'b[! npnz z.w

tfrnq pwpA.pwg'bmJ t "f"'L"fWUJ/r wJpntfiJJnL'ilf!, z.lflnlflnfubtnlf_ 'bpw "f[WU

mfr~nLfJJnL'iiJ! iL Jw<tntyfo~nLfJJnt'il(!, -\bmhwU[bu J'bntJ t npU[bu O'fUlW~wp 

fuwn'bnt~ "f"'l"fWUJntJ: 

q) U~tPglmui: UfrLfrgfomJl! 'bntJ'b"fbu 'bhpJm<tntJ b'b ''l"'l"fwmfr 11L1_' 

'i.Jpw W(IUlWIJ('nLfJJw,'j, dwJw'i.Jwq bp~wflf! •W'UfWOf!Ufo'Jws'i.Jb•{nL 'i.J"fWUIW'

fJnq (2FeO+Si=2Fe+Si02}• Ufrtfr~·wL;n'lfo Jfo Jwu{! pwpJ.pw'bmJ t qhp 

nL -\hnwgqntJ -\b'Lntq "'"'L"Jwmfog, fruf[ tfwuwJp tL J'bntJ t 'bpw'bntJ 

npU[bu nz. Jbmw'Lw~w'b 'bbpluwn'bntf ufr[fr~wm'bbpfr mbupnq: UfotfryfrmJfo· 

wqblS"'fJ.l! tnt<tqntJ t !phpfrmfo Jb1_, wnw1.,;.9'bb1nq mb'LwfJ.wLJw'b "ffr'b'l 

tnt.tnLJfiJ~ UfotfosfrntJf! tnt<tqblnq !phpfr~ntJ, 'l'lwlfonpb11 pwpA.pwg'bmJ t 
!1pw ~wpJpmfJJnt'il(! b. wJmpntfJJnL'il(!, pwJ9 JfrwJwJwfJw~ b1.bs'b.mJ t 
!pbpfomfr "flwumfr~ntfJJnL'ilf! b. Jw~ntgfr~nLfJJnL'ilf!' U.J'I "lwm'Awnnq, npnz 

'}bU[phpnLJ, bpp -\wp~ t tfo'bntJ '"f"'l"fWUJ(! IJW(IA.'ilbt wnwq.bl "f•LW•um/rl[ 

( IJf'fr'bw~, Jb.t JwuwJp uwn{! 'lf'"ZJJw'b -\w,Jwp 'bwfuwmh.u.fcw.t fiJbfT'IJw

qnp "f"'l"fWUJf!)• 'bJw'b "f"'lUfWUJnLJ fiJntJLWII7f'4.ntJ t Jfowlb u.fotfosfontJ/r 

L'fW(Int'bw~ntfiJJw'b L;bmpbpt IJ.J'I "f"'l"fWUJ'ilbp[! ufrtfrg/mtJnq z.b'b W"[W

opufr'lwgqmJ, ~nz.qmJ b'b bnwgn'L iL WJ'I "f"'l"fWUJ'bbpfo ( JfowJ'b ufotfr

f!fontJfo t:hmphp Ufwpnt'bw~n'l) Jw~'bfoz'bhpfr'b wqhlwg'bntJ h'b .ccKUv mw

nbp, np !'bzw'bwqm.J t bnwgn'{t 

q) :bnu:Jmr: 9Jnu!fmpf! "f"'l"fwmfo'b t w'bg'bntJ -\wbpfrgt 9Jnu!pnpf!· 

!phpfomfr -\bm wnwtwg'bmJ t Uffo'b'l tnt<tnt/fiJ, npmJ !pnu!pnpfo uwL;Jw

'bwJfr'b tnt<thtfontfiJJnt'b[! f!UUl JwuuwJfo ~wq_JmJ t 1 %1 9Jnu!pnpf! tfrlf4.w

gfowJfo -\w~ntJ m'bfo b. WJ'I U[Wmf.wnnq, z.'bwJw.t 'bpw Ufwpnt'bw~ntfiJJnL

'bl! "f"'ldt'wmmJ z.fo 'lbpwq_w'bgntJ ~ ,05 %-fog, !pbpfrmfr wnw'bA.fofl mb'Lw

JwubpmJ !pnu!pnpfr ~n'bgh'bmpwgfrw'b ~wpn'l .t tfo'bhl Jfolfo'bfog 'l_'fWLfrn-

. pb'b pwpA.p• 

~nt.tlf_btnlf_ !phpfrmfr Jbt, !pnu!pnpf! frths'ilntJ t 'bpw Jw.tntgfo~mfiJJnL
'bl! -\wm~w~hu gw.tp thpJwum_fr'Aw'bflhpntJ h 'lfrflwJfo~ pllllfll[wlntJIJwL 

JwJw'bwf[, "f"'l"fWUl(! 'lwpA.'bntJ ph~ntflt 8w'b~wgw.t "f"'l"fWUJ{! !_hpJwu

mfrG,w'bfo frlbgJUI1'b JwJ.w.'iiw~ .npnzw~fo u.~J.wt'bfrg 'bhpjb. 'lwn'briLJ t ph-
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~ nLL, Lpw -\ wp1_wttw JftL J wthL9ft~nLfJ JnLLf! fupum 111_ wq_mJ t 1 if wJnL9f~ 
1_ft&.w~fto ph~nLll q_pC.w~p UfntzUfwmp wlloJwll thpJwumftC.wllp ~nl1_mJ t 
uwnf.wph~DLpJw& zhd 1 :hnu!/Jn{'f! pwpd.pwollh.[n1_ uwnlJw.phqmflJwlJ 2hJjr 

thpJwum.ft&..wllp, pwowuwpwp t wqqnLJ Uf"'lUfwmp 1_pw1 :hn.u!fmpp 

L.1_wq UfwpnLllwqnLfJJnLLf! Uf"'lUfwmnLJ lJpw np.wqp lw'fwllft,zLhpft9 Jh-

~f!L t1 
fl'hu !fonu!fmpp 1_Lwuwqwp fuwnLnL~ t, pwJ9 npnz '1-hUf[!hpnLJ WJll 

o'lmwqwp L /!wLft np pwp.l.pwollnLJ t Uf"'lUfwmp wJpnLfJJnLfl[' LL, 11(1!

'lf!LJ.p wn~W·JnLfJJwL '1-hUf[!nLJ, Lpw '1-ft.Jw''l-f'nLflJmlle ~npnqpwJp ll~wm
JwJp1 

b) lfbnnfp: tlttnLJpp Uf"'l"f'wmp Jbt t w,Lollna.J' Lpw Jhm·W[nLf''fPw

~wL wpmW'I-f'nLfJJwL Uff'"9hunLj, pLJ.Ufhu Lwu -\wL/!f91 bp~wfJp -\hm 

~wJw.l.mt1_wtt/!thf'nLJ HnLJpp -\wJwpJw wl![nLttbtft t ftlllUfhu Fell, oul'b

Ufbu t 1 Fe1 J~'1-ft:flftqw9ftwthpnul lL wJpnrzzw"fbu q.mL1_nLJ t FeS hp

~wfJft umt:flP'I-P .l.un1_1 ITJn'l.UfW'lnntJ tt~J'tp.p pwpap UfW('nLLw~nLfJJwL 
'lhUf.(!nLJ, llpw Uf1.J'Iw9Jw1.J JwJwllwq wnwtwLnLJ t {1_mbqmft4w (Fe+ 
+FeS), npf! mlilzwpwzfu1_nLJ t Uf"'lUfwmp -\wmft4Lhpp uw-\JwliHpp 

bp~wJL.f!n1_ 1 IJ.J'I- t1_mb~mft4wJp -\wlJwL thpJwump-G.wllp -\wJbJwmw

P~f' owttp f 985°1 u.J'I- U{WtnG.wnn1. Lz1_wttp1.J Jnm tbpJwumftC.wLLhpnLJ 

t1_mb~mp~wL -\wt1_nLJ t, Uf"'lUfWLnf! '1-wnLmJ t ph~mL lL C.LzJwJp mwp 

JzwqJwL. JwJwllw~ ( 'f[WllnLJ J 4nnLJ) f!WJ.f!WJ1.nLJ t I IJwpJpp zMwo

JwL thpJwump-G.w'imLJ, ttttJpp wn4wJnLfJJwJp pwowmp1_n'l Uf"'lUfwmp 

ph~nLLntfJJn.Lfl[' ~nl_1_nLJ t zp~wph~nlpJnl&: 
_fiJn'l_U{WirtnLJ JwLgwLp wnqwJnLfJJntLp 1_bpwoLntJ t ttttJ'pp 1_1.JIU

uw~wp wqtf.honLfJJntLp, .pwLft np pnfuwLw4Jw1.J nbw4oftwJft zllnp-\pt[ 

(FeS+Mn=MnS+Fe) wnwzwLmJ t Jwfl'fwllft Untt:PP'I-• npp -\wlJwL . 

thpJ.wumpC.w'Lp (1640°) 11hpwqw"uomJ t C.uzJwJp Uf"'lUfUIIrlf 1nw.p Jp

zw~JwL y_bpJw,~mpbw•flplJt f}~wJwJ, WJUUfpun1_ 1_hpwfmLJ t zf4w.p/i4nL

fJJmflp, pwJo ttttJpp t[Lwuwqwp wq_'lh9nLfiJnLL[! 1JpulLnp1_mJ t "l Jh

mw'lwqwL :jlwq_p zwmwoJwJp, nl'f ~1.h9flnLJ t Uf"'lUfwmp Jbfuw11ft4w

~wlJ -\wmqnLfJJn~Lthppt 
ll.j'l UfWUJC.wnn1_ 'ttttJ.pp 9wttp UfWpmLwqnLfJJnL'b.p pwpapnpwq Uf"'l-

UfWmp umwoJwlJ UfWJJwlJlJhppo JJiqlJ t1 

U.C.JuwC.Gw!~G U~n'lU~WUIGli)1~ J}WUW~WJ1~nl11]! h dw~G}t2GhJ11! 

lfJn'l_U{Wmthpp, pum -\pJllwqwll mwppp ( wafuwttpll) UfW(IIYLLw4nL

fJ J~L, pwdwL1_nLJ hl! hph.f! fuJ pf' 

Jftfllli 0,3 % c. 
0,3-0,65% c. 

0,6% C-fto wtf.btfr 
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owJpwJfuwJ't, WJ plJ 

J fttftllwafuwttllw Jftll 

pwpapwttfuu:Jtw Jftll 

(wttfuwJLp wnw1.htwq.nLJL UfWpnLLwqn<fJJmllp, pL'f-\wllpwUfhu lP rtbpw
qwllon<J 1,35 % C-fto): 

Cum qppwnJwlJ pLwq.w1_wnp wttfuwaLwJf.ll Ufnrzu1wmLhpp pwclwL 

t/_n,J hll hpqnt {pJllwqwll fuJpp. qnhumpnL4oftnL Uf"'l"fWUtlJhp (Jh.(!h

Lwtbpfo '1-hmwtllhp, ~wnnLot/_wJpLhpp lL ~nLumpnL49ftwhbpp Jwuhp) u 

qnpJppw Jf:lJ Uf"'l_Uf W mlJbp ( qtn f'U'l_ U 'ff' nzJ n'l q.npUff!hhp )t lJnlJ U m ('f1L4 _ 

9pnL fuJppfJ hf.J Ufwm~wLntJ owttp- £.. Jpp_ftL-wttfuwJLwJftL Uf"'lUfwtnH

l'l' (Jft,lJlu 0,65 % wttfuwttpll), fruq q.npJp.f!wJftll fuJ'ppll' pwpd.f"w•Jfuwtt
LwJf;u Uf"'l''lwmHpp (0,65-1 ,35 % C): 

('um npwlfp Uf"'lUfwtnllhpp pwdwLt/_ntJ hll hph.p juJpfo . uru/_npwqwll 

npwqft, npwqJwl lL pwpd.pnpwq Uf"'lUfwmllhp1 'IJnqU{wmp npwqp npnz1_nul 

t Lpw l/Jf'U!WIJfJnL{JJwll hqwllw4nt/. ( JwpmhLJwfl, qnfllf.hpurnpwJftL, tth4-

mpwqwll, mftq.hlwJpll), "l'P9 tt qwfut[wtt t Uf"'lUfWLnf Jw.f!pntfiJnLhp, 

rum "l Jhurwrzwqwll LbpfuwnLnLq'bhpft, t[llwuwlfwp fuwnum~Lhpft' ttp-

ttpJp/1 £.. !/Jnu:jlnpp, plJJ_UfbU llw£.. wqnmp UfWpnLbwqn~fJJwJp 1 . 

w) Um{nrw~wli nrw~p 4nliumrnt~gpn& urnrl.'qwmfibr: Untf.npwqwll 

npwqp wttfuwJllwjpll qnLumpntqoftnll Uf"'lUfwmHpp fJn'l_wpqt[nLJ hll Jh

mwtn<pq.pwqwL gnpJwpwHhpp ~nrzJfts mhuw.qwtf.np, &1Lw1_np, fJbpflw-

1_np U [WJflwzbptn lf[Wht/_wJ.f!1Jhf'p .l.£..nt[1 f!um rocr 380-7 f -p, WJU 

Uf"'lUfWUJlJhpf! umnpwpwdwllt[ntJ hll hph.(! fuJpp' 1\, E £.. Bt 

A fuJpfo Uf"'lUfWLn fJn'lwpqt/_nLJ t hrwzfuwtf.nrt[wtt JhfuwLft4w~wfJ 
\wmqnLfJJnLllthpnt/_1 (J.Jll Lwfuwmhutj_wtt t 'flwlltj_wtt.f!ft9 JhfuwLpqwJ,wll 

~zw'tJwJp umwo1_nrz wpmw'l-pwu.f!Lhpp -\wJwp, wnwLo mwp qwJ thp

LI wJzwqmJ qppwnhtnu U.J'I UfWLntlwnntf. Uf"'lUf·LULn[! wpmw'fpwllpnd U{w-\

u{wllnLJ t llntJL -\wmqntfJJnLliHpp, npnL.f! hpwzfuwt[nptj_wtt h1.J lflwht[wtt

f!P -\wJwpt U.Ju fuJpjr Uf"'lUfWmllbpft Jw~llftz~hpp £.. -\wm4nLfJJn<llllbpp 
pbpqwJ bfJ 1-pJ.t W''l_Jf1LUWqntJt 

D fuJpp Uf"'l.Ufwmllbpp Jwmwqwpwpt[n,J hit Jhmw[nLp'fpwqwfl 

q.npJwpwflLhpft qn'l_J/ro pum .f!pJpwqwl! pw'lw'lpn<fJJwL 1 IJ.j'it llwfuwmhu-

1_wtt ~ C.1.J2JwJp LnW.f! JzwqJw'fl bqwlJwquhpnt[ umwot/_n'l Wf'LnUI'/-f'WlJp

Lhpp ~wJwp, npnll.p 'fn~/tn/untJ hll u4qpllwqwL cnwlltj_wtt.f!p umpnL~tnnL
pwL £.. -\wm~nLfiiJnLlJlJhppt IJ.Ju '1-bUf.f!':LJ wpmw'l-pwftpmJ umwo1_n'f. 

~wmqntfJJnLllf.thp£1. , npnzt/.nLJ hL U{ni{U{Wtnp lftJpwqwll pw'lw'lpn_LfiiJwJp 

£.. qpwllp qwfutf_w). hll mwp J2wqJw1.J nhJpJft91 E fuJpp Uf"'lUfLULnlJhpft 

pwqw'fpnLfiiJnLftf! £.. Jw"bftzllbpf! phpt[w~ hl! 2-p'l w'lJnLuw~ntJ1 
B fuJ pp Uf n 'lUf w mthpp ,Jh In wl ntp qp:w.Jtw'it qnphw putitfth f' p q n 'l:J PO 

Jwmwqwpwptf.mJ hL hpwzfuwtf.np1_wtt Jh{uwllft4wqwll ~wmf[nlfJJntLUh
rnt[ U .f!pJpwqwlJ fUI'l_W'/-f'nLfiJwJpt lJ.JU fuJpfr ll(n''lUfWtnfJbpp lJwfuw

mhut/_wJ h'iJ -\pJllwqwllmJ w/L wpmw'fpwL.pLhrft -\wJwp, npnt
9 UfWm

{'wumJwll JwJwllwq qppwnt[nLJ t hnw49nLJ1 ll.J~ 'lhUfpnLJ mwpwoJw'b 

Ill 



U.'ll"'u"'~ 1 

Un.J.nrw~w& nrw~~ A !udp~ wb!uwbC.wJ~C. ut•'l"'wmLbr~ llt.!uuJ.~~w~wli 
li.um~ntpjnt&&brp (fOCT 3~0-71) 

c:0,2 05 

"'rr'l"'"'urfr 
~'l-(Jd'2 % 

Gb 

Jw~bfrzbhpp ~ 'J.j d'J2 
"l UfW~WU 

Cr. 0 31 23- 20 

Cr. 1 Kn 31-40 35-32 

Cr. 1 ·ne, Cr. I en 32-42 34- 31 

Cr. 2 KIT 33-42 22- 19 33- 30 

Cr. 2 nc, Cr 2 err 34-44 23-20 32-29 

Cr. 3 Kn 37-47 2(-20 27- 24 

Cr 3 nc, Cr 3 en 38-49 25- 21 26-23 

Cr 3 fnc 38-50 25-21 26-23 

. Cr 4 KIT 41-52 26..:..:23 25-22 

Cr 4 ne, Cr 4 en 42-M 27-24 24-21 

Cr 5 ne, Cr 5 en 50-64 29-26 20-17 

Cr 5 fne 46-60 29-26 20-17 

Cr 6 ne, Cr 6 en 60 32-30 15-12 

l1 w b n p n •P J n t b, 1Qw/Jwbw~w~ <nun<fln<PJwL uw<JwLfr £. <wpwpbf!w~wL Ap

JtwpwgJwL LJ/."''l"'.'f"<JL wprHpLhpp ~w/ul[w~ bL 'IL"'LI[wr),{r <wurnn<PJntLfrs• lJbppfrL 

,...,<Jw'Lbhpf! 20 1111-frg "'"'~uiu <wurnn<PJntbLhpfr <wJwp 1 l[hpfrL uw<JwLbhp[! 100 dd-frg 

.mJ/.hLfr <,.urnntf1Jn<Lbbpfr <w·Jwp• . lJzw-Lw~nwlbhpf!' Kn-.h"""'B"'l "'"'lUf>Ul'"'• ne-IVuw
<wL9J..vrn "f"'l"'"'"'• en-<wfl'lfr>u,ur Ufo"'{UfiiiUF, r-JJJALflll'b.Jo . UIIJ/.nf"""'illl'¥9 p.wpdf' "f'W• 
f'IILflw~ntp Jlf•L 1 

hftfJu'fr~qwJ . hnw~9l[wJ ~wpfr qnurnul Uf"'l"'wurfr ~wur~mfJJm.ftfthpf! 

npnzl[m.J hft pfrJfrw~.wft pw'lw'fpnt.fJJwJp L. bnw.~9J.wft nhJfrJfthpnl[: 

,u~ wpuuu'fpwLpfr urwpwsJiUL i,hfrfJwp~.4_wJ Jwu.m.J Uf·W~UfwL.l[ntJ hft 

uhpftw.~wft rnurLq'wJpfr ~wur~m.fJJn,;frflhpf!t . · . 

B juJpfr Uf;,'lUf.wmLhp.f! fJn'lwp~l[m.J hL ~·htnh.fwl Jw~LfrzLhpn4_' 
BCr 2, BCT 3, BCT~, BCT 5t 

p) flrw~jwl ~nliumrnt~g~n& UjDIJ.UjWmlibr: lMfuwJLw Jfrfl npw~JWL 

~nLuurpnt~9/tnfJ Uf"'lUfwurL/ipf! w4_btfr Jwpntp bL l[Lwuw~wp JuwnLnt~

fthpfr ( ~~ntJp, !/Jnu~f'{') L. "l Jhurw'lw~wL.,.~Lhpjuwnftnt~Lhpfr UfUi(jinLw-
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qntfJJwJp, pw'b untlnpw~wft npwqfr Uf"'lUfwurfthp(!t flpw~JW[ ~nftu

tn[inL~9/tnL Uf"'lUfWurLhp[! [WJftnphft ~frpwnqntJ lift Jhphftwfthpfr Jwub

pfo1 ~~~~~~~~wUfhu, 'SLzJwJp urwp Jzw~JwL h'lwftw~Lhpntl uurw9qn'l Lw
fuwUfwurpwumqwJpLhpfr L. 2,hpJwJzw~JwL hft[lwp~qnrz 'fhurWfLbpfr 
UfwurpwuurJwft ~wJwpt 

L:uur rOCT 1050-60-fr wJjuwttbwJfrL "f"W'~Jwl ~n.Luurpnt~9frn1r 
Uf"'lUfwurftbpf! uurnpwpwdwftqn,J hft hpqnt juJpfo. 1-foft juu,Jpf! Jwftqw

Lfr LnpJwl L. 2-p'f JuntJpf!' JwLqwLfr pwpAp UfwpntLw~nt[1jwJpt fTJn'l

II{Wutfthp/t J w~ft/tzfthpf! b. .pfrJ frw~wft pw'lw'fpntfJ J"'ftl! p hpq wJ hft W'l.J"'

uwq 3-ntJt 'fl"'lUfwurLhpfr Jw~LfrzLhpf! ~w'lJ4_w~ hft hp~Lfrz . {Jqbpfr9, 

npnftp ·9"'19 b1J tnwlfru wJjuwJftp Jfrtpft UfWpm.ftw~rnfJJnLftf! tnn~nufr 

.t; Wf'J"'f'hpnp'fUI~wL J wuhpnqt 

lJ.'{JnLUIU~ 2 

B Judp~ uo.J.nrw~wr. orw~~ wbJuwbliwJ~C. UjD'l"'W'.Jl~ f~d~111~wr. 
f!W'lw'lrntpJntC.p (f0CT 380-71) 

11/nt."'"'"'fr 
Jw~LfrzLhpp 

6 Cr. 0 
6 Cr. I KIT 

6 Cr. 1 ne 
6 Cr. I en 
6 Cr. 2 Kn 

6 Cr. 2 nc 
6 Cr. 2 en 
6 Cr. 3 Kn 
B Cr. 3 nc 
6 Cr. 3 en 
B Cr. 3 fnc 
6 Cr. 4 Kn 
6 Cr· 4 ne 
6 Cr. 4 en 

· 6 Cr. 5 ne 
B Cr· 5 en ... 
6 Cr. 5 fnc 
6 Cr. 6 ne 
B Cr. 6 en 

c 

~ 0,23 
0,06-0,12 
0,06-0,12 
0,06-0,12 
0,09-0,15 
0,09-0,15 
0,09-0,15 
0,14-0,22 
0,14-0,22 
0,14-0,22 
0,14-0,22 
0,18-0,27 
0,18-0,27 
0,18-0,27 

. 0,28-0,37 
0,28-0,37 
0,22-0,30 
0,38-0.,49 
0,38-0,4~ 

Mn 

0,25-0,50 
0,25-0,50 
0,25-0,50 
0,25-0,50 
0,25-0,50 
0,25-0,50 
0,30-0,60 
0,40-0,65 
0,40-0,65 
0,80-1,10. 
0,40-0,79 
0,40-0,70 
0,40-0,70 
0,50-0,80 
0,50-0,80 
0,80-1,20 
0,50-0,80 
0,50-0,80 

Si 

~ 0,05 
0,05-0,17 
0,12-0,30 
~ 0,07 
0,05-0,17 
0,12-0,30 
~ · 0,07 
0,05-0,17 
0,12-0,30 
~ 0,15 
~ 0,07 
0,05-0,17 
0,12'--0,30 
0,05-0,17 
0,15-0,35 
~ 0,15 
0,05-0,17 
0,15-0,31) 

l1., b, p, l p J, L Lt lJ'r)Jpfr "'"'I"",J,""'""'",J,l! "l wJ/.&lfr 0,05% -{rs t.. ,.,,,_ 

f'frLp "l wl[hLfr ll,04 "/o-frg ("i"'l"i"'"'6Cr0 •nLJ .,.,,.r,.p "l wJ/.blfo 0,06 %-frs t.. !f>nufm· 

f'l! "l -/.fltfr O,O'l %-~g)t lJzwL""'tn<./lllrl't' KC-lrawgrr'l "i"'l"i"""'' ne-1/'/r~Mdtflr""' 
"i"'l"i"""'• en-<..,Lflruur "1"'1."1..,."'•. f _J,.L,_Jtjr pwp&p "'"'l'"tft.Wtn.PJ"J.' 
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f}.'l.JIFLUUI~ 3 

nrW~JWL wbfuwbliwJ~li ~n!iumrnL~g~n!i "'!DIJ.U!Wtnlihr~ f~d~w~w[i 
pwqwqrnLpJnLlil' (fOCT 1 050-60) 

Swpphp{t "l"'f'"'""'~ntfJ Jn<Lp, % 
"'n'l"l"'urft 

Jw~LftzLhpt c l Si Mn 

05 Kn 0,6 I ""0,03 ""0,40 
08 Kn 0,05-0,11 ""0~03 0,25-0,50 
08 0,05-0,12 0,17-0,37 O,S5-0,65 
10 Kn 0,07-0,14 ""0,07 0,25-0,50 
10 0,07-0,14 0,17-0,37 0,35-0,65 
15 Kn 0,12-0,19 ""0,07 0,25-0,50 
15 0,12-0,19 0,17-0,37 0,35-0,65 
20 Kn o, 17-0,24 ""0,07 0,25-0,50 
20 0,17-0,24 0,17-0,37 0,35-0,65 
25 0,22-0,30 0,17-0,37 0,50-0,1:10 
30 0-.27-0,3;} 0,17-0,37 o,50--o,oo 
35 0,32-0,40 0,17-0•37 0,50-0,80 
40 0,37-0,45 0,17-0,37 0,50-0,80 
45 0,42-0,50 0,17-0,37 0,50-0,80 
50 0,47-0,55 0,17-0,37 0,50-0,80 
55 0,52-0,60 0,17-0,37 0,50-0,80 
60 0,57-0,65 0,17-0,37 0,50-0,80 
65 0,62-0,70 o, 17-0,37 0,50-0,80 
70 0,67-0,75 0,17-0,37 0,50-0,80 
75 0,72-0,80 0,17-0,37 0,50-0,80 
80 0,77-0,85 o, 17-0,37 0,50-0,80 
85 0,82-0,90 0,17--0,37 O,fi0-0,80 
60 r 0,57-0,65 0,17-0,37 0,70-1,00 
65 r 0,62-0,70 0,17-0,37 0,90-1,20 
10 r 0,67-0,75 0,17-0,37 0,90-1,20 

U w L n fJ n <[I J n t b, Pnl"l' Jw~bftzLhpft "l"'l"lwurLbpntJ !/lnu!jmp{t "fWpntLw~nt• 

PJn.JJp "l w.J.hdr 0,040 %-fro (0,5 Kn, 0,8 £. 10 JUA~bfr'lbhpft "1"'1.-Ui"'urUpnul "l ... .J.bLJr 

0,95% P ), ~6ntJpp "l w.J.blft 0,040 %-ftll• bft~hlftLt "l wtJ.blft 0,25-ftg t. ppnJ{t'&p 

"l wc£htft 0,25 %-Jrg (0,5 Kn, 08 Kn £. 08 Jm~LJrzLbpfr "'"'l."fUIIIIr'Lhpnul "l ..,tJ.biJr 

0,10 Ofo pptrJftg, Jru~ 10 Kn £. 10 Jw~LJrzLbp{t "'"'l"'w'urLhpnul nz w.J.bLJr 0,15 % pf""• 

Jfts)• 

Op~11w~, 08 Jw~11~zfr Ufn'lU[WUJntJ w~fuw~Ljr Jfrt~11 UfW{'nt11w~m

PJnL11f! 0,8 % t. 45 Jw~11~z~ Ufn'lUfWUlnLJ' 0,45 % L. wu11: r mwn.f! 

s.nLJ9 t UliWl~U Jw11qw11~ pwptlp UfWpnL11W~nLfJJnt11: 
114 ... 

fTlnqUfwm11bpf! 1 npn11s Jw~11frztbpf! fpwgms~l. Ufwpm'ilw~mJ b11 Kn 
,nwnbpf!, t:w11'f~UW11nt_J b11 bnwgnq, ntflbfl UPf~g~nLJ~ OW~(' Ll(Wpntflw. 

~ntfJJntfl, L_ WJ'f UfWLnbWnn.l/_ O(ftm/_w~ bfl pwptlp Ll(fWUlUI.fr~nLfJJwJpt 

Upwflsnuf w~.fuw~fl~ Ll(Wf'niJfJW,~nLfJJnLflf! ow~(' f 0,24 % -'~9 nJ_ W,t/_bffr> 

npf! flntJfiU[bu pwpd.pwgflntJ t flpwfl9 Ufl~um~~n<fJJntflf!t 
U.1u .Jw~11frz11bp~, -\wmi~IU!Ufbu 08 Kn L. 10 Kn, Ufn'l·Ufwmflbpf! ~fr

pwnl/_mJ bfl Juirp tlq.JwJp uwnl! 'll'nzJwfl bqwflw~m[ flpwflg~g 'lbmwl

Hp umw'ilwlnL -\wJwp (wl/_mnJnph~ fJL.bp L. fJw'f.p, zwuu~~ Jwubp, 

mpwl~tnnpfr ~W.Ufntn L. fiJwfl wptnW'I-f'w11.p11bp ): _ 

lfwflgwfl~ pwpd.p UfWpntflw~n<fJJwJp Ufn'lUfwmHp[! (60[, 65f L. 

70[) flwfuwmbul/_w~ bfl 'lUUfWflw~y;bpfr iJ. 'lUUfW~flhpfr UfWtnpUJULnUWfl 

t:wJwp, 'll'w:fl.p Uf'wpmw'l~l' ~bpU[nl/_ U[hm.p t Hflwp~1_b11 p_bpJw,Jzw~
Jwfl: 

q) U.~fuw~liw.]p& qnrbpfw.]p& UJ.Dil_1qwmlihr: '1-np~~,PWJ~fl Ufn'lUfWLn-

11bpf! pwptlpw~fuw~flwJ~fl bfl, flpwfl.p UfWpntflw~nuJ bfl 0,65-~9 J~fll.L. 

1,35 % w!}fuw~~flt U.~fuw~fiWJ~fl q.np~~,PWJ~fl Ufn'lUfWmflbpf! ~~pwn-

1/_ntJ b11 tlbn.p~ q.np~~.ptbp~ (-\wm~l_fibp, fuwpmnsLbp, wpmwUfwpntpw

~~l_flbp, flb.p,fwpntp'w~~l.flbp L. .wufl ), uwn.l! 'lirnzJJwfl '1-l'nzJ~f:_flbpfr 
(Jw,JlwJ,wmbp L. Jw,JlwJwJpbp), Jbmw.qw-\wm '1-wfl.w~:flbpfr. UfWLn-, 

pwumJwfJ -\•UJ1Jwp 1 U.J'I q.np~~.pflbpf! o'lm·wq.np~l/_m·J bfl ,J~'WJ11 p_bpuw

jzw~J,wfl bflfJwpHblm9 -\bmn: 

U.qJnLUw~ 4-mJ pbpl/_w~ t w~fuw~flwJ~fl q.np~~,PWJ~fl Ufn'lUfWUltb

l'~ Jw~fl~zflbp~ .p~J~w~wfl pW1fW'1('ntfJJntflf! f!UUl fOCT 1435-54-~1 
U'w~fl~z~ U~'lpntJ 'ff'•1.n'f Y UJWnf! flzut.fMU~nt,J t, np Ufn'fU[•WUlf! w~fulm~

flwJ~fl t (JJLh·q.frpl/_w~)• Swn.~fl -\wtnl''ln'l fJfr1.'1! SnLJ9 t IUlW£~U w~·fuw~-
11~ J~p_pfl UfW{'nt11w~ntfJJnL11f! mn~nu~ mwuflnp'IJw·~ut.fl J,w:ubpn1_, f!Utn 

JwuuwJ~I Op~flw~, 7 f/~1.1! snLJ9 t UlWf~U, np w~fuw~'ilfr J~p_~11 U[Wpnt-

11w~ntfJJnLflf! Ufn'lUfWLnntJ 0,7% t, ~u~ 13 fiJI/_~ '1-bLl(.pntJ 1,3% L. WJLfl' 

r mwnl! snLJ9 t UlWf~U Jwflq.wfl~ pwptlp UfW{'ntflw~nLfJJnLflf!, fru~ A 
mwnl! Jw~fl~z·~ 1_b('fntJ SnLJS t mwl~u, np UfnlfU[WUlf! pwptlpnpw~ ~. 

WJu~'il.pfl UfWpnt11w~nLJ t wl/_bl~ 'fn.pp .pwflw~ntfJJwJp 1_flwuw~wp fuwn-
11nt~flbp ( !}~ntJp, f/Jnu!fmp) L. nl. Jbmwqw~wfl Lbpfuwnflnt~Lbpr 

.... 
§ 23. !Wftct-nftttbf' 

9t:JLq.nt11flbp bfl ~;,1.1. ntJ 2 ,0-~9 J ~11 1.L. 6,67 % w~fuw~~fl Ll( uipm11w

~nq bp~wp-w~fuw~flwJ~fl -\wJw&mll/_w~.pflbpf! ( q.np~flw~wflnpbfl oq.mw

qnp!}l/_ntJ b11 2,5-~g J~fll.L. 3,5% w~fuw~~11 UfWpntLw~nq -\wJw&ntL-

1/_w!}.pflbpp)r !lmq.m1111bpf! Ll(fWUUJ~~ 1.H l~flntJ ~wJ ntflbLntJ h11 'fn.pp _ 

Uflwutn~~ni'{JJnLfl, WJ'I Ufwmb.•wnn1_ ~l -&11zJwJp l_bfJ Jzw~l/_nLJ, pwJ9 
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'll'wLp orlurqwu bL J.n<LJwL Lw-1. 

urwpwp gwt}p tbpJwuurfr&.wLnq, 

Jnqt 11.1'1 ll(UIUJG.w.nnq J.n<q.ntLb 

4._ 1 ~~ 
j ~ ~~,....._ 

l i 
jL_L __ L __ 

1!4? !!53 

,Jo/tt!u.tf.tf!f£"''1- "C 

'L~. 61 . 4h'lnt~ lnupnli~ ( F 
1
) • dbmwumw

P~l (11+8) Ia umwp~t (IJ.+'I-) umrn•~
miu.rwlibr~ wqwm ~librq~wt.br~ ti'nti'n-

fun•pJDllif!. ~•fu4wb fhrdwum~6mlih: 

<wur~ntfJJntLLbpnq' <wtJwL <wJbJw

<b'lnt~~<nuntLntjljwJp, tfrn/!l' ~,}~nt
'lbin wtLb pjr &w fuwUfWUl pwuurqwt}j!&b l' 

uurw&ntJ b& dntfJw& &.w&wll(Wf'<nqt 

Lb'ln<~ J.n<q.m&fr Uf&'lwgJwL 

Jw:Jw&w~ pJn<pb'lwg.nu/1! ~wpn'l. ~ 

f!LfJwflwt ~w' J ~wJntfl ufruurbJnq, 

npfr rlwJw&w~ uurpnt~Uln<pWJn<J 

uurwgqmJ ~ wq_wtn wr>-fuwt}fr&' 

q.pw!/Jfrtn, ~w'.J ~fruw~WJnt& ufru-

urbJ.nq, npfr rfwJw&w~ utnwgqn<J ~ 

Jfrwgwu wr)/uwr)/rfl' gbJb&urfrtnr 

8w&l(wgwt) tbpJw,uurfr&.w&n~J, fr&l.

ll{bu gn<JS .~ urpqwt} &~. 61- n~J, 
bp~wfJ-q.p:w!/Jfrtn ufrutnbJ,fr wq_wtn 

~&bpq.frm& (F) gwt}p ~~ 1w& bp-

~w{J-gb,Jb&urfrur ufrutnbJfr&f!t IJ.J'I ll(W•ur&.wnn-/. bp.f[tu{J-q.pwf/lfrtn ufruurb

J,[!& wqbtfr ~WJnL& .~ (utnwpfrl) b. ~wpbtfr ~ UUfW•ubl, np wt}fuwt}fr&l! 

Jfrzur . utnwgq•n<J ~ wq_wtn "-fr&.wftmJ, wJufr&l!& q.p.w!p./ltn/r dlmqr Uw~wJL 

w&"pwrlbztn ~ "wz"-fr wn&bt &w.L. WJL <w&q.wJw&/!&bpr 

'1-J.tnwp~b&/! 3,3% w6fuw6.fr& ll(Wpn<&w.~n'l. <b'l.n~Jlt J.n<q.nt&fr ll(L•'Iw-

9"<J[!t /!fl'lntflbfJp, np UIJ'I J.ntq.i~tfl/r nL Jbt) UUJ1_WtntJ WnUI[W9WlJ q.pw

!ftfrurfr It gbJb&tnfrtn/r pjnt{'b'l&bl' (&~. 62 )t 8bJb&urfrurntJ wt)fuw,}fl/r . 

UfWpntfl.w~nL{Jjnt&f! bp~nt .w&fwJ J},t} ~ 

(6,67 %), 1w& <b'l.nt~ lntq.ntfmtJ, fru~ q.pw

!/tfrtnmJ WJ& J.bt} ~ 30 w·&fwJt 8bJb&tnfrtn/r 

b. q.pw!/Jfr"'/r PJ"Lf'b'l.w.gJw& Jw,Jw&w~ 

&pw&g qpw'lb!Jpw6 6.wl[wc&bpmJ .w4:fuw6&fr 

UfW{'nt&wl[nr.{Jj-w& .Jb~gn<Jf! urb'lfr . ~ nt&b-

&nul gbJb&~,/r b. q.pw!flfr"'/r PJ"Lf'b'l.wa- . 

Jw& .~b&tnpn&&bf'l! Zf'lUIUfUI"""'l ~luznU, !flw-

lf}g w4-/uwt}fl/r 'lfr!flmq_frwJfr z&np</rl[t fTiwp'l. 

.(, np q.p.w!flfr,fr JWJu&fr"t•&bpfr wtuurwgJ.w& 

~wJwp ~ll{w<w&t"-fr w6fuwt}&fr w<nnJ&bpfr 

~n111/r wqblfr Jb,} JwJ.w·&w~, 1w& gbJ.h&

urfrtnfr Jwu&M&bpfr wn.wlwgJw& " .wJwp 

'lo\. 62. 3,3%•~1uw~pli UJID
rntlim!Jn'l &lntntiJ. lDt,ntlinul 
gbdblim~m~ \. qrw~~m~ dwu
~~\libr~ wa•r•gllwli ufub-

llmC.: 

(Jfrh.fln<J~ tbpJwutn[r'StttLmJ)r ll.JII U(tutn'Swn.nl[ JNww~IIIJnt& ~wJ ·~tuJnLfJ 

u<npnJ,.tnnLf"Ul'J" .wn.wlwgnLJ.f! <frJ&,w~w&nLJ ~w:ful[UJ6 ~ J.wJw&w~fr q.np-

4-n&frgr b[Jb ~b'tnL~ l_trtq.ntfl/r UUJn.bgntJ.f! f!~{JwfJnlJJ { zwtn 'IUifJ'IUI'l.> 'lfr-

Ill 

U.c)fuwb~wJ~Ii qnrb~fw,1~& lljD'l'!twmlihr~ f~d~w~wli pw'lw'}rDlf>JDlbf!. 
(fOCT 1435-54) 

"'"''l "''""'" fr 
Swpplrpp IJt_UJ['n&...,UI~nLfJ JRL 'he. J ').\ 

Jwft!.frz-

un c Mn 

Y47 0,65-0,74 0,20-0,40 
Y8 0,75-0,84 0,20-0,40 
YBr 0,80-0,90 0,35-0,65 
Y9 0,85-0,94 0,15-0,35 
YIO 0,95-1 ,(» 0,15-0,35 
Yll 1,05-1,14 0,15-0,35 
Y12 1,15-1 ,24· 0,15-0,35 
Y13 1,25-1,35 0,15-0,35 

Y7A 0,65~0, 74 0,15-0,30 
YSA 0,75-0,84 0,15-0,30 
Y8rA 0,80-0,90 0,35-0,60 
Y9A 0,85-0,94 0,15-0,30 
YlOA 0,95-1,(» 0,15-0,30 
YllA 1,05-1,14 o,i5-0,30 
Y12A 1,15-1,24 0,15-0,30 
Y13A 1,25-1,3[1 0,15-0,30 

17 111 L 11 p , , f1 1 , , L: flirt"l' JwltJifrzLhf'p "t"'l"twu.IJhl'"ul ..ufrtfr8,u/ft "flllf'"<Lw-
ftn•f1Jn<Lf! O,IS-frg JfrLzk 0,35 Ufo, t)Upfr "'"'f'"'""'ft"•fiJn<Lf! "l w4_htfr 0,03 %-frg (A 
onwnrol{_ Lzw!.wftl{_wt) npwfti"'L JwftLfrzLhpfr "'"'l"'"'"'LhpntJ t)t)n,Jpf! nz wi{_J.lf 0 ,02 %-frg), 

:pnu:p,,.fr "'"'f'"'!."'ftn•fll"'"l! nz wl{_hlfr 0,35 %-frg (A "'"'"""- LzwLw't4_wt) JwftLfrz/t 

"'"'l"{Won!.hp,u/ !f,u!f"'f'fr "'"'f'"'""'ft"•PJ"'Lf! "l wl{_htfr 0,03 %-frg}• 

!f>n<qfrwJfr Ufl'"9bu[! WUfw~nl[mJ ~ q.pw!/Jfrtnfr ·wn.wtwgJw& -:.wJwp w&
<pwrlbztn 1ur&w~n<fJJwJp w6fuw4-&fr wurnJ&bpfr J,.tnbgtnJI! (~nt<nw~nt

Je) It PJ"<f'.~'l.wsn.,Jf f&fJw&ntJ ~ ~wJnt& ufrutnbJn-/., npfr JwJwllw~ 
wnwtw&•ntJ ~ !pbpfrur-q.pw!/Jfrtn utnpnL~tnntpwt f!u~ b{Jb uwn.bgnul[! . e&

pw&ntJ ~ wpwlf.> q.pw!/Jfrtnl! lfr <w•ug&nLJ q.nJw&wl It wn.wtwfinLJ ~ 9.~

Jb&tnfrur, w 1ufr&.p& pjntpb'l.wgn<Jf p'bflw&mJ ~ ~.fruw~wJn<fl ufr·utnbJnl[t 

liw'l""'l'wl'fr Jbt ta'i.w6 <b'ln<~ l"<q.nt&fr uwnbs'Jw& UJf'·Wfn<fJJnL&[! 

~wfuqwt) ~ ~·W'[WUfW'f'/r &Jn<fJ/rg It J.n<tt£w4-l!fr ll(Wtnbpfr <wuurntfJJ"n,;,&frgr 

Opfr&w~, J.ntt1_wt)/!/r ll(Wtnbpfr JfrL.&ntJll <wutnn<fJJw& 'lbUfl!ntJ ;,ntq.nt&[! 

Jburw'l.b ~UJ'l.WUfW(IntJ (~n~frtn<J) w1_btfr wpwq. ~ uwnJ.n<J, 1w& wl[wq_b 
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ltw'l~.UfwpntJt lJ.J'I UfWur-G.wnm/_ pw'[W'If'"<fJJwJp lintJli z_ntqntlip Jburw

'lb lfw'[WUfWf'lltJ dnt[b[pU uurwol/_/nJ ~ Jfrwol/_w~ w~JuwfH.ml/_ ( obJb'fs

urpurnl/_), /ru~ wl/_wq_b lfw'lwUfwpmJ dllt[blfru' wq_wur w~Juw·~linq { qpw-

!pfrurnq): 

flwofr lfw'lwUfwpn<J ->h'lmlf z_mqn<lifr uwnboJwt wpwqn<fJJn<lifro 

Jb~ lizwliwlfn<fJJntli ntlifr l"'-'1-"<11/r pfrJfrwlfwli pw'[W'If'"<fJJntlip' bpwlimJ 

w~Juw~tfr L. nufh'l qpw!pfrurfrq_wurnp ->wt'lfruwon'l ufrtfrofrn.Jfr UfWpntbw

lfn<fJJn<lip: Ufrtfro/rntJp fr'ibotmJ ~ obJbturfrurfr lfwJntlintfiJntlip L. liUfwU

UllltJ ~ w~Juw~tfr uurwoJwtp qpw!pfrurfr J.L.nq: bmJt "'-'l'l"'-fJJwJp ~ 

wq_'ln<J liwlt l_ntqntlintJ w~fuw~lifr pwpJ.p UfwpntliwlfmJIJntlipr .lwlfw

nwlf wq_'lhon•fJJntli ntlibt Jwliqwlip L. ~~ntJpf!' 'f.pwlip liUfwuurntif bt 

Jfrwo.l/_w~ w~Juw~tfr' ohJbturfrurfr uurwo:Jw'ispt 

!/mqmlilibpp, npnlisn<J wJp"'l1 w~Juw~frlip qurliqmJ ~ t>frJfrwUfbu 

Jfrwow~ 1/._fr-G.w~ntJ, WJUplJplJ obJblJurfrurfr J.L.nq, ntlJblJ ["<UWI/_np, tfrwJ

[IILlJ lfnurpqw~p L. lfnz_qn,_J bfJ UUfpurwlf z_n<qmlilibpt !ln<qntlilibpp, npJJh-

9"'-J ->wJwpJw wJP"'l1 w~juw~fr'hp qurliqntJ ~ wqwur qfr-G.wlfntJ, qpw

!pfrurfr J.L.nq, ntliht qnpz lfurpqw~.p L. lfnz_4_ntJ bli '1-"f'Z z.m:qm'hlihpr 

9-nJn<fJJn<li nttbli iftnpJ.liwlfwli. ur4_Jwtlibpfr 4_p1U ->frJliqw~ pwliwJ.L.bp 

L. qpw!pfr~libp, npnlip fJn'-Jl bt urwlfru "I'"Zbl z_n<qntlifr uurpntlfurntpwli 

lfwjut/_w~ lipw pfrJfrwlfwli pw'[W'If'"'-fJJn<lifrs L. d.nt[l/_w~pfr uwnboJ.wt 

UfWJJwtlibpfro• .lburlt.Jwl pwliwJ.Ltf! {Jnt.JL ~ urwlfru. npnzbl 'wqwq_b lfw'lw

U[W{'nt.J d.nt.tt/_w~ l."<'lmlifr uurpmlfurntpwli. 

% C+% Si+lgo= K, 

npurb'l % C L. % Si 9"'-JO bt urwlfru w~Juw~lifr L. ufrtfrsfrmJfr urnlfnu.w

Jfrli UfWf'lltlJWlfnt{JJIILlJ{! ( f!UUl JWUUWJP ), /tulf Q-lJ dllt[I/_W~j!p U(WU1p 

"'UI'Utnnt.{JJmlit ·~ JJ-tbpnt/_: bwJW~ uurwo4_w~ K-/r wp·rlb.pfrt, z.nLqm.._u/1 

uurpnt.lfurnt.pwt ->burlt.Jwlli f 

K~S,o 

K=S,0-5,2. 
K75,2-6,3. 
K=6,3-6,9 

K~ 6,9 

B+fll ( UU[purwlf l."'-'1-"'-11), 

8+fiJ+ 9- {lffruwjuwnp z.mqmli) 

fiJ+ 9- ( UfbntfrurwJfrli '1-"f'l z.mqntb ), 

fiJ+.'b+ 9- { U[h ntfrurw-!f.bpfrt.iiwJfr1 

qnpz z_mqnt.li), 

.'b+?- (!f.bpfrurwJfrli '1-"f'l z.mqnt.li}t 

UUffrurwlf z_n<qntlifr lffruwlfwJntli uurpntlfurnt.pwli lfwpn'l ~ UfW->UfwU

qbl linpJwl 'ibpJwuurfr-G.wlimJ qnp~liwlfwlinpbli wliuw->Jwli bplfwp Jw

Jwliwlfr bfJb UfWJJwHhp uurh'l~qfr wju~w~lifr '1-fr!f.n~q_frwJfr ->IUJwp, npfrli 

->wulJnt.J blJ 'fbpJwuurfr-G.wlJp pwpdpwo.ff.wJp, obJb1JurpU1f! .IJWJ.IJWJt/_ntJ ~J 
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wnw'iwo'isbtnl/_ wq_wur w~Juw~frt' qpw!pfrur, L. uurwol/_ntJ ~ lfwJntfr 

U Jl1f'11LlfU1 IlL{' WI 8 bJ blJ U1ptnp .IJWJIJW JJwJ p W q_wur 'f{'Wf/lpurp WnW1_W9J wfr 

Uff'"9bup lfnz_nt.J bt CJPW~~mwgnuf: 

!lntqntlibhpf! Ufwpntliwlfn,_J bt wlu iUII<Jli ,Jzurwlf:wlli fuwnbntlflibpp, fr.lil. 

np Uf"'lUfWtnbhpf!, pwJ9 wHwJbJwur JU .pwliwlfn·q' Jfrui:L. 3 •% ufrtJr

gfrn<J, Jfrliz.L. 1 % Jwuqwli, Jfruz.L. 0,12% ~~mJp L. Jfruz_L. 0,5% !f.nu

!pnpt U~n<Jpp z.nt.qntbntJ t/_uwuwlfwp ·JuwnlinLlf ~ • .pw·u.fr np Jufru•ur t.tj_.w

q_bsbntJ ~ l."'-'1-"'-ufr ->b'ln<lfw->nuntbnt.fJJntli[!t ll.J'I UfW·ur-G.mnnq pwpwlfw

UfWUl &n<tt/_w~.pfr ->wJwp ~~mJpfr U[Wf''!Lliwlfn<fJJnLU,f! l'Ufbur.p ~ •qbpwq_wb

SP 0,08 %-/rot .'bnu!f.np.p, f!U.'l->wlfwnwlfp, pwpJ.pwobntJ ~ ->h'ln'-'lfw•->n

umbm{JJmlif! L. '1-f'W ->wJwp ~~ WJU (npnzwlffr pwbwlfmfJJwb 'lhU[.pmJ) 
','wJwpqnt.J ~ oqurwlfwp urwppt 

w) UUJ.~IDW~ ~DLCJDtli: UUffrurwlf z_n<qmlilibpfr uurpmlfurntpwJnul wJ

P"'l'i wJ.juw~fr'isp pfrJfrwUfhu Jfrwow~ ~ hplfw{Jfr ->bur L. ->wu'lhu ~ qwlfru 

9bJhfJurpurp J.L.nt[: .f!wbfr llf' UU[ptnwlf z.ntqntlJp UU1f111tlfU111tf1WJntJ Jnur 

-J0-60 % -{! lf.PW'[hsflm.J ~ pblfntb lt lfw'f'~f' obJblJurptn(!J IILUU1p UU[ptnwlf 

;rllqntblihpf! wufr bt plilflintJ pblfntlintfJJwJp, pwpJ.p lfwp~pnt.fJJwJp 

(BH=500), JwzwlfwJmlin<{JJwJp L. z.wtfrw!f.ulbs '1rltf.wp hu Jzwqqn<J 

lfurpJwJpt flh:lfntbnt{JJwb U[Wur-G.wnnq UU[purwlf z.n<qntli11!hpp Jh.[ihliwzfr

hn<{JJwli Jb1_ lffrpwnqntJ ht zwur ->wq_t/_w'lhUft 

/lliz.Ufhu ~.ut!Jho tj_hpltntJ, J.f.L.bn<J•U pwqw''lf'"'-fJJwb l."'-'1-"'-tl! Jhur•w

'lwlfwb lfw'lW'U(Wf'Uhpnt.J (lfnlffrLHpnLJ) wpwq uwnb9 Jw'b '1-h'Ufi!'"'.IJ 

uurwol/_nt.J ~ UIUfp•urwlf, fr.ulf w.t/_wqb ~W'[WU(Wf'fJhpmJ 'fWUi'fW'[ uwnhoiwlJ 

'lbUfi!"'-J' '1-"f'l' Up.w'bfrs oqur,tj_n~J ·hb ,JwuwJp ,uUf.frur.w.lf ,lfwJ UU[{rurw

lfwot/_w~ '1-hu:'wtbhf' uurwUW[nt ->w·Jwp, npnlil! mliht UrUfpurwll[ z.n~qnt.lifr 

UUlf'nLlfurntpw JpwJlJ zpJwU lt JwzJwU bbfl'wp41/_n'[ urb'[bpnt.JLI, pulf 

'1-hurwlfr J,flwow.~ Jwuhpn~J' qnpz t."'-'1-"'-'b,fr uurpmJlfwn<pw (•flwtJwt 

'1-L"Sbhp, W[f'W'lw9 '1-l"Obhp, t/_wqnubbpfr wpq.htwlfwJfrli lfn-G.'lw.~'bhp b. 
WJLb): ll.zJuwur.w·tl!wJfrli Jwlf'hplt·n•JfJtbpfr UU[purw.lflionufp lfwurwp.t/_,nt.J ~ 

wqwq_b d.mtw~w'lw~wpfr ->wJwU[wurwujuwu urh'lhpnt.J .lfnlffrtuhp urh

'lwlfwJhl"'- Jf.tnont/_t 

p) '1-nrz ~DlCJDt&: 9-npz l."'-'1"'-Uf! wnwtf.ht ur:wpw.}.qw~ Jhj!hbwzfrliw

lfwu UJni{J ~~ U'frtfr'is ->wzqnq Jhj!hbwuhpfr l!wzfr 50%-{! lfwq_Jn,_J ~ '1-"f'l 
(ntqntbpt ... 

'+npz z.mqntblihpmJ ->wJwpJw wJP"'l1 w~Juw~frlip qurlitj_mJ ~ wqwur 

•[fr-G.wlfmJ, • qpw!ft'/rurfr J.L.nq, npfr Jwulifrlfthpt ntbhli {Jhp{J/rlfbbpfr (urh

plt/rlflibpfr, {Jht/rntlftbpfr) J.L.: 9-npz J.."'-qmlifr uurpntlfurntpwli lfwqJ4_w~ I; 
Jhurw'lwlfwu -:frJI!frs L. '1-f'w!f.frurfro (ulf. 63): U'hurw'lwlfwli ->frJI!l! lfwpn'l 

~ tfrbbl U[hntfrurwJfru, U[hntfrurw-!phpfrurwJfrb lfwJ !f.hpfrurwJ1rbr U'burw'lfr 

<:wJhJwur, qpw!f.frurt mbfr 'lf'"Jwlfwu wJpnL{JJn<b, WJ'l U[Wur-G..wmnt/_ z.nt.-
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I; npnz Uflwumfr~ntPJwtfp b. Jwumofo~ntPJwtfp: U.J'Iutfrufr z.ntqntfl(! ~nz.
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11w'h f/>bpfrmwJfr'bf! b., ~w~wn.W~f!l IJ.Jullffrunl[_, pwpA.pwtfntp £11L1fnt'bf! 

~wpnq t wzfuwurbl 'hwb. '1fr'ilwJM pbn.'ill[_wv.pfr '1but.pn,_J, U.1'h ~frpwn.l[_n,_J 
I; wl[_mntfh.pb'hw'bbpfr, 'lfr'lblwJ/r'h zwprl/rl.'ilbp/r b. ~ntiUfpbunp.'bbp/r v'h~wJ.b. 
tfrubn'bLp/r b. ntp/rz zwm '1bmwl'hLP/r ~wtfwp, npnuo ;;wumntPJnt'hf! Jbu 

I; 25 utf-pg: PwpJ..pwtfntp z.ntqm'h/ro b'h UfUIUl(IWUUJI[_ntJ Jwu'bwl[_npwUfbU 

((I/, 11L1fUill b. « 9w J~Uill Ul~ mnJ b.pb'hw'b bp/r vu~wJ..b. tfoubn.'bbp[!t 

PwpJ.pwtfntp z.ntqnt'il'hhp/r tfw~u!rzubpf! b. Jbfuw'hMw~wu t:wm~'!'-
PJntu'hbpf! pbpl[_wu bfi wqJntuw~ 6-ntJ (f!um fOCT 7293-70) 

PwpJ.pwtfntp z.rnq.nt'h/r tfw~u/rzntJ wnwp_/r'b P/rl[_[! OnLJO I; mwt/ru 

J.qJwu rlwJw'bw~wl[_np '1/rJw'lf'"'-PJnt'h[!' ob (~ll-ftl'tl't), bp~f'"f''ll!' t:wpw

pbpw~wb Lp~wpwonttf'b I; (o) wpmw~wsuu/_wr} tnn~nu'bbpnl[_t 
q) ltnht~ (DUJDtli: ltnbt/r .~nz.l[_m_tf b'h .frwPfotwAb. qpwf/>/rm m'ilhen'L 

z.ntq.nLu'hLp[!' npn'h.p umwo"-ntJ b'b UUffrmw+ z.ntqnt'h/ro \ tbptf UIU zw~tf wu 

£w'hwU[wp~nl[_t !lntqnt'h/r .p/rtf/rw~w'h ptu'l_U11Jf111tPJnt'h(! e'hmpl[_ntJ I; WJ'h-

122 
.... 

t•wrc\rw\fntr ln"lntGb l.ntpJ.w.Hiibr~ tlbjuwli~qw~m& fiwmqmpJmliGhrJ? 

(fOCT 7293-70) 

ab, o-O,ol "· ak, 
!lnt'l:nL'i., l1'l-/tf•P q'l-/dd'2 ~liJ ~q.r,J' utf2 IJu.rp~pntf/JnL'bf', 

.r Ul~ &,.zl! 
nl "(UI~IJIU 

HB 

. 

B4 38-17 38 24 17 6 140-170 

B4 42-12 42 28 12 4 140-200 

BI.l 45- 5 45 33 5 3 160-220 

B4 50- 2 50 38 2 2 180-260 

B4 60- 2 60 '40 2 2 200-280 

B4 70- 3 70 40 3 3 229-275 

B4 so:_ s 80 50 3 2 229-300 

B4 100- 4 100 

I 
70 4 3 302-369' 

B4 120- 4 120 90 4 ·3 302-369 

'-'fbu, npUfbutzfr wl[_w'lb ~uul.WUfUip'bbpn,_J Uf'h,quz'hwtfru wJpn'lt wr}fuwr}fr'bf! 

£11Llfnt'hntJ umwg"-fr JfrwontPJw'h, WJufrup'h' obJb'hmfrmfr J.b.nl[_t u.,unt

.:bmb. uutfrmw" z.mqnt'hfr umpnt~UJntpw nLubonq 'lbmwt'hbpf! b'hflwp~nttf 
b'b up~w.pwtnk, pwpJ.pt,bp,tfwumfri:w'hwJfr'h ( 950°-1000°) ppr)wfJnqtf w'ht 

Pwufr np UIJIJ p_bpJwumfr£w'hnttf Ul~tnfrl[_npb'h I; e'hfJwuntJ wufuwr}'bfr 

tJq. 85. !Lhr~lnUlJ~f. dtlnWIJ.Wqmli 
li~df m&hsnlJ. qnbtJt znufntli~ 
d~qrnumrmqmnt..._uli: '1-rw!l-~mp 
'JI~r~tmli.L. ~: IJ'Uwsn•dp IOOX: 

\ 
\ 
\ 
\ 

rr/rf/>tn'l/rw'h' tnbq/r .. t ni.O'bb'hntJ Lp~w.fJ-obJ b'bmfrm JNtu~WJnL'b u/roumibJp 

.frnfuw~bpUfnttf{! Lp"wp-qpwf/>/rm ~WJnt'b u/rumbtlfr, WJu/r'h.pfJ mbqp nt'b/r 

oLJL'bmfrm/r q.pwf/>/rmwomtf, IJ./'1 '1but.pntJ qpwf/>/rml' umwol[_nttf t .frw

pf1LwJ.b. Jwu'hM'hhp/r mbu.pnl[_ (L+. 65 )1 9-pwf/>/rm/r 'hzl[_wu J..b.l! z.nLqnt'b/r'h 

.:wqnp'fnttf 1; npnzw~/r Uflwum/r~ntfJJntu b. Jwunto/r%n•PJn"'b. WJ'il ~wpnq 
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t w 2fuwmhl '1-frf.twJH phnf.tr/_wb.pp f[-hUf.pntJ: U.J'f,UfWU1bWnnr/_ ~nhJ!t lnt

q.ntf.t/ts UfWmpwumntJ hf.t wJf.tUfpufr '1-hmwlf.thp, fr1tlUffrufr.p hf.t wr/_mnJb

pbf.t-wJfr r/_hppf.t ~wJf11_w~p lL lbw~,f.thpp, q.Jntqwmf.tmhuw~wf.t Jh.phf.twf.thpp 

l'lflwf.thpp LL wumqp~f.thpp LL wuf.t: lJnhlfr l"llflltfl/ts UfWU1f1WUmr/_wh f[-h

mwlf.thpfr J;wumntfJJntf.tf! lUfhm.p t q.hpw,_wf.ts/t 20-25 tit! -fro: 

U Ufpmw ~ l"t'lntf.tp flpbwflnqJ wf.t ufubJ wf.t, f.tpwf.t ~nhlfr lntq.ntf.tp 

tfrnfuw~hpUfhlnt J;wJwp, 9"lJ9 t mpr/_wh f.t~. 66-ntJ: 950-100°-ntJ pf.t

fJwf.tntJ t q.pw!f>pmwoJwf.t wnwr/tf.t t/tnt[f!.., U.+fTI-+U.+fl.: 'Jowf.tf[-W'l_ UW

n/isJwf.t f[-hUfpntJ, 760-720° thpJwumfrG.wf.twJirf.t J/tf.w~wJ.pntJ mhqfr t 
ntf.thf.tntJ hp~f1"f1'1WJ/tf.t q.pw!f>pmwsntJ' U.+9- -+.21+9-, npfr J;burltwflpnr[ 

lntq.ntf.tp umpnt~mntpwJfr Jhmwqw~wfl J;pJ.pp uUf'wsr/_ntJ t !f>bpfrmw

Jfrf.t: bflh q.pw!f>frmwsJwf.t wnwp_pf.t t/tntLP9 J;bmn uwnhsntJp pf.tfJwf.tn.tJ t 
J;wJwO.wJf.t ~hmw'lbhpfr {f.t~. 66 ), WUf_W q.pw!f>frmwsJwf.t hp~f1"f1'1 t/tntLf! 

mhqft lP mf.thf.tntJ LL Jhmwqw~wf.t J;pJ.pp umwsr/_ntJ t Ufhnlfrm~,UJpf.tt U.Ju

Ufpunr/_, </tnt,'rnfuhlnr/_ {JpbwflnqJwf.t nhJpJp, tfrwflfrLwALL 'IPw!f>pmp ,f[-hU(

pntJ, ~wph[p t umwf.twl ~nhlfr l"t'lntf.t !f>bp/;JnwJfrb, !f>hppmw-U(hnlfrmw

JPf.t lL UfhiiJ.frmwJfrf.t J;frJ.pnr/_t 

lJnhlfr l"t'lntf.tp Jw~f.tp2f.thpp b. Jhfuwf.tp~w~wb J;wm~ntfJJntf.tf.thpp 

phpr/_wt) hf.t W'l_Jntuw~ 7-ntJ: i(q mwnhpp f.t2wf.tw~ntJ hf.t ~nhlfr lnt-

'lntf.t, wnw2_pf.t flfrr/_p' AqJwf.t JwJwf.tw~wi/_np '1-frJw'fpntfJJntf.tf.t f (ab, 

~"f-jlitf2), hp~f1"f1'1 flfrr/_p' J;wpwpbpw~wf.t bp~wpwsntJp o, %: 

4!lbt.Jl. 2n•qntlih lln•tt!.wUiihr~ dhluwli~~w~wli 6wm~n•pJnt&&hrp 

(fOCT 1215-59) 

O'b, ,ll,% ,wp~pnL-
f/JroL";,f!., 

!lntqntllJr ~'t-jd'.J'2 HB 
lfhlllw'llu~wb ~JrJ11 

· Jw~bJr2bhp(! 
nl "(UI~UIU "l w</.htfr 

K4 30- 6 30 6 163 f/>bpJrmwJfrb 

K4 33- 8 33 8 163 f/>bpfrmwJJrb 
•· 

K4 -35-10 35 10 163 !/>bpJrmwJJrfl 

K4 37-12 37 12 163- f/>bpfrmwJJrb 

K4 45-12 45 6 241 "{ h "-1./o m w- f/> h(l/o """' J.Jr L 
K4 50- 4 50 4 241 "'h"--.Jrur.wJJrL 

K4 56-'- 4 56 4 269 "'h"-1./r"'"'JfrL 
K4 60- 3 60 3 269 "1£"-lfr"""'J/ofl 

K4 63- 2· 63 2 269 "{h"-lfr"'"'Jfrb 

12.( 

q. 1 m Ju VII 

~ :24. -'U.U 4U.!W'lll ltl~t-BII Itt. U'bSU/l.U.ltU. t. 2U.U'U.~lnl>l '-I,U.lJ.f?t.bPl> 
l! bl' U'U.U'liU.lt U'U.t. U'U.U l>t. . 

l!hmw'lw~wf.t J;wJwAntlr/_wb.pf.thpfr thpJwJlw~ntJ ~nlr/_ntJ t npn-

2w~/t nhJpJnr/_ !fbmwqw~wf.t f.twfu.WUfWU1f1Wum.r/_wh.pp, f[-hmwlfr ~wJ '1"(1-

rtp.pfr 2_hpJwumpG.wf.tp tpntfrnfuJwf.t Uff1"9bup, npp f.tU(wmw~f.t t Jbmwqfr 

umpnt~m",tpwJfr tfrntfrnjuJwf.t 2f.tnpJ;pr/_ umwf.twl Jb,_ wf.tJ;pwJh2m J;wm~nt
p1ntf.tf.thp: 

_fbpJ wJ 2w~ntJ I! ;; WJmf.tp t 2wm r/_ W'J. wllsJwlfr9, bpp wJf.t J;wf.tf[-puw

llnuJ tp JwmlhJp wpJ;hum JfrwJf.t "l JU flr/_nr/_ r/_wpUfhmf.tbpfr J;wJwpi 

npnf.t.p frphf.ts J;,w'Jmf.tp fhpJwJlwi~Jwt'iJ q.n.pbf.twqw:f.t bqwf.tw~f.thpp 'Pnfuwf.t

S"tJ t/rf.t ubpf.t'ffrs-uhpntf.tf[-t uhp~WJntJu fhpJ~Jlw~ntJp J;wf.t'l-fruwf.tntJ 

t fufrum 'lWf1'1WSWh Jfr q.pmntfJJntf.t, npp J;pJ'i,w'r[.pr/_hs .1868 [Jr/_w~wf.tpf.t, 
2f.tnpJ;pr/_ ?. lJ. !)bpf.tnr/_fr ~nqJfrs ~wmwpwb bp~wfJfr Uf"JfrJnp!f>frqfr ;;WJU1-

11wq.npbntfJJwf.t:- t/.hpppf.t J;wf1Jntp mwppf.thpp pf.tfJwJJ.pntJ umbqbr/_wh Jb

mwqw~wf.t J;wJ'wAntlr/_wt).pf.thpfr 1_hpJwJ2w~Jwf.t mbun~fiJntf.tp pwowJ;wJ

mhs LL flntJL mr/_hs wr/_hlwsf.tbl wf.tsJwlntJ J;wJmf.tp p_hpJwJ2wi[Jwf.t Ufpn

shuf.thpp, f.tpw J;pJ.pp r/_pw umbq~r/_wt) bf.t f.tnp, lwtfrwqwf.ts Wf1f[-Jntf.tw4_bm 

JhpJwJlw~Jwf.t b'lwf.tw~f.thp: 

rfwJwf.tw~w~frs mbfuf.tnln'lfrwJntJ, Jwuftwr/_npwUfbu Jb.pbf.twlfrf.tnt

{JJwf.t Jbp_, p_bpJwJlw~ntJp 'lf1wr/_ntJ t l"'tPW'lwf.ts ~wpb.np mb'l, .pwf.tp 

np wJf.t fJntJL t mwlfru "l JfrwJf.t Jburw'lw~wf.t J;wJwAn.l4_wh.pf.thppf.t mwl 

lwtfrw'f.wf.ts pwpAp ;; wm~ntfJJntf.tf.thp, ,Jwuf.twr/_ np-w Ufbu uu/pn•fl Jnuf.t, w JLU 

wJhf.twlwJf.t 'uwJ;J,wf.tflbpntJ tfrn/ubt J.burwqp J;wm~ntfJJntf.tf.tbpp Jbq swfl

~wlfr ntqqntfiJwJp, wrr.wf.ts tfrntfrnfubtnt f.tpwf.ts w'IPb'lwmwJfrfl 4_fr.C.w~pz 
Oppf.tw~, 1_hpJwJ2w~Jwfl b'J.wf.tw~f.tbl'fr9 Jb~p (flp~wfJn'l,ntJ) flntJL 

t mwlfru 11wfuwUfWU1pwumr/_wt)ppf.t urwl f.t4_wq~_'lntJf.t ~wpbpn•fJJntf.t WJfl 

flurwurw~nr/_, npUfbu'lfr J;blur Lfrfl/t f.tpwfl./ts u.urwf.twl wpurw''l-Pwf.tp J;wu

mnsfr r/_pw ~mjhlwJp J2w~JwJp: U.1f.t pwf.tfrs J;hmn, bpp wHpwJb2m 

lwtfrfr LL Altfr wpurw'fpwf.tpp uurws.rJ.wd- t. !·bpJUJtJlw~·Jwf.t ;Jfr WJL ALL 

(JjuntJ) fJntJt t urliltfru pwpApwsf.tbl .Jburw'lfi .~wpd-pntfJJntf.tp Jhd-w'lntJfl 

wpJbpfr, npUfbuqfr UJU(UJ;;nr/.4Jr .wpurwf[-p.wf.tpp Jwlw~wJntf.tntfJJntfl[! flpw 

2wJ;wq.npbJwf.t JwJwf.tw~z 

.fbpJwJ2w~Jwfl swfl~w9w~ nbJpJ ~wpbtfr t wpurwJ;wJmht lfpUI-

!}p~npbf.t <rJwJwf.tw~-thpJuurfrG.wfl» ~nnpf[-pflwmf.tbpntJ, /tf.tlUfbu, opfr-
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'i.Jw~, 'i.J~. 66-nLJ snLJ9 t mpqwt} Ull(/rLnW~ lnLqn<'i.J/r flpJwfJn'lJw'i.J nbJf!

Jp: J!bpJwJzw~Jw'i.J ow'i.J~wo.wJ nbJfrJ, w'i.J~wfu 'i.Jpw pwp'fnLfiJnL'i.Jfrs, 

~wq_J1_wt} t bph[1 .t;pJ'i.Jw,~w'b .mwpphpfrs' mw11w9ntJ, Ufw.t:n<J L. uwnb

snw, npn'b/1 ~wpn'l b'b ~p~'bwpwp .t:wr.np'fbl frptupt 
Swpwgn<Jp p'bnpnzqn<J t Uff'"9bufr u~q_p'bw~w'b L. qbf'l'bwqw'b r.hp

Jwumfrliw'b'bbpnq L. mw11w9Jw'b wpwqnrfJJwJp: .fhpJwJzw~Jw'b Uff'W~
mfr~wJn<J p'b'f.t;w'bpwll(bu mw11w9nLJf! u~uqn<J t 'bnpJwl r.hpJwumfrtlw

'bfrs, fru~ mwpw9Jw'b 1_bf'1.'bw~w'b r.hpJwumfrtlw'bp ,Pnq•nfuqn<J t lwJ'i.J. 

uw.t:•Jwfi'bbpnul' 'bnpJwlifr9 Jfr'biJ:h 1300°: {wJ'b u.w.t:Jw'b'b·bpnJJJ t ,Pn,Pnfu

qn<J 'bwL. mwpwoJw'b wpwqn<fJJn<'bp' u~uwJ JwJnLJ Jfr 11w'b/r mw:U

'bJw't wumfrtlw'bfrs Jfr'blL. 1000° qwJp~Jw'ilnLJ: 
fiJw.t:nLJf! p'bnLfJwqpqn<J t frp r.hpJwumfrtlw'bnq, npp ,Pn,Pnfuqn<J t 

1_ bpp 'bzq wt} uw.t:Jw'b'bbpn<J, L. mL.n'lnLfJ JWJ p: fTJ w.t:Jw'b mL.n'lnLfJJnL'bf! 

~wpn'l t tfr'bbt fu/rum pwq_Jwq_w'b' u~uwJ 'bpw pwow~WJn<fJJn<'b/rs Jfr'blL. 

mwu'bJw~, L. 'bnLJ'ilfru~, .t:wpJn<pwqnp JwJbp: 
Uwnhsnde p'bnpnzqnuJ t frp uhp'bw,~w'b L. 1_hp'1'bw·~w'b r.hpJwu

mfrtlw'b'bhpnq, fr'blUfbu 'bwL. WJ'I r.bpJwumfrtlw'bwJfr'b Jfr1.w~WJ[1nLJ uw

n.hsJ.w'b wpwqir<fJJw·J.p: UwnhoJw'b wpwqn<fJJnL'bf! •qwpn'[ t tfr..n,Pn·fu.1_ht 

J.wJnLJ Jfr pui'b.fr mwu'bJw'~ wum,frtlw'bfr•s Jfr'bzL. 1000° .1_wJp~Jw'ilnLJ L. 

wq ht/rt 
Sw,woJw'b L. uwnh!JJw'b wpwqnr.fJJnr'b'bhp;p .t:wiUUlWoUJnL'il zhb 

J'i.JnLJ Uff'n9bu/r uh_pfrs Jfr'i.J.JJL. qbp1_1 sw;w.oJwfl ~·w,J uw,nboJw'i.J Jfrif./r 1'i.J 

wp·w•qn<fJJnL'bf! npnzqn<J t fr:'blUfbu IILI<J'1 Uff'"9bu'bhpfr u~q_p'bw~w'b L. 1_bpr.

'bw~w'b r.hpJwumfrtlw'b'bbpfr mwpphpn<fJJw'b L. .t:wJwll(wmwufuw'b mL.n

'ln<fJJw'b .t:wpwpbpnrfJJnL'bt Sw11wsJw'b ~wJ uwnhoJw'b frpw~w'b wpw

qmfJJnL'bf! npht npnzw~fr r..bpJwumfrtlw'b;,tJ npnzqn<J t <rJwJw'bw~-thp
Jwumfrtlw'b;; qnnp'lfr'bwm'bhpn<J mwpwoJw'b ~wJ uwnboJw'b ~npfr'i.J. 
mwpwt} znzw,Pn'lfr L. wpusfru'bbpfr wnw'bo/1/r Jfrr.L. ltwq_J1_wt} w'b~Jw'i.J. 

mw'bqh,'bunq: 
- lfzw~.Jut'b th.p.Jw.umfrtlw'bp Jfrzm lL np p'b~wt} t q_pnJfr9 .1_bph: 9-n

Jn<fJJnr'b nL'bh'b r.hpJwJzw~Jw'b b'lw'bw~'bhp, npn'bs JwJw'bw~ wpmw

'1f'W'b[1f! uwnhs1_n<J t Jfr'blL. pwowuw~w'b r.hpJwumfrtlw'b' Jnm Jfr'blk 

· -100°, Ufw.t:qn<J t WJ'11.bf'Jwumfrtlw'b'bbpn<J L. Wll(W pwpJ.pwo'bnLJ h'i.. · 

Jfr'blh 'bnpJwlthpJwumfrtlw'b (Jzw~nul Sf'Lnn<fJJwJp): · 

_fbpJwJzw~Jw'b mbuw~l! npnzqn<J t .t:wJw_J.n<t1_wJpfr umpnr~-

mn<pwJfr WJ'b ,Pnt./mfun<fJJnL'b'bbpnq 'twJ ,Pnfuw~hpUfnLfJJnL'b'bbpnq, npn'bj!' 

mh'lfr b'b m'bb'bnLJ 'bpw wq_'lhsn<fJJw'b mw~: f}um 11.. 11.. flnlqwpfr tj.wuw-

1!28 ,, 

qwpq.Jw'b pn<'b thpJwJfr'b Jzw~Jw'b P"l"f' mbuwq'bbpp b'b{Jwpwtfw'bqwt} 

b'b l"f'u fuJpfr' I L. II ~wpqfr fJpr)wfJn'lnLJ, Jfun<J b. wpJ.w~nLJ: Upw'b9 

1lfrw'bnLJ b'b L.u bp~nL b'lw'bw~'bbp, npn'bsn<J r.hpJwJzw~nLJf! <:wJw

mb'[qnnJ t pfrJfrw;~w'b 'bbpqnpJn~;{JJw'b (r.bpJw-I!JrJ.frw~w'b • Jzw

J,.n<J) ~wJ UflwumH 'lb!fmpJwofrwJfr .t;bm (tbpJw-Jbfuw'bHw'tw'b Jzw

qn<J }: J!hpJwJzw~Jw'b P"l"f' WJU b'lw'bwq'bbpp qfrpwnqn<J b'b bp~w{J/r 

-:ftJpnq ( Uflf'[ll(WUJ'i.Jbp f.t lnLqnL'i.J'i.Jbp), Uf'l'i.JJ.p, mpmw'i.Jfr, LUlJnLJp'i.Jft f.t WJ[ 

Jbmw'l'bbpfr .t:ftJpnq pwqJwfJ/rq .t:wJwJ.n<[qwr)p'i.Jbpfr 'b~wmJwJp: 

w) I ~wr't~ prbwpnqnuf: I ~wpq.fr {JpJwfJn'lnLJf! ·~wq_J1_wJ t 

mw11w9n<J/rs' Jfr''blb. Uffr'b'l qfrtlw~nLJ !/Jwq_wJfr'b ,Pnfuw·~hpll(Jw'b (bfJ'b 

LjlfJnLflJnL'i.J nr'i.Jfr) [hpJ

wum:frtlw'bp l'l-bf'wq_w'b-

9"'l thpJ w uurfr"/l.w'b'bhpp, 

Ufw.t:n<Jfrs L. uwnhsn<

Jfro: l.'b.wpw1_ np t bp~nL 

qhll(/}• bfJb .t:wJwJ.nL[· 

qwJpp ln<'b/r !/Jwq_wJft'b 

,P nfu w 'th {'oll(ln LJ 'b b p, - w-

Uf w Uf /r 'b '1 1_/r tl w.~ n LJ 

fJpJwfJn'lJw'b .r.hpJw•u-

mfrtlw'bp ph~wt} ·t .t:wL

J W 'i.J 1_ b p.J,W•U Ul" b LU 'i.J,fr 9 

(T ,_
1 

) flhnL. ('b~. 6'l, 

oc·-----c::"f 
~L\--------/3::-1. 

~ 

\,~. 67. I ~WI''J~ pr~w~nqdwf. uJuhdwf. UJ~f.'l .J.~
tiw~ntd o}>wqwJ~r. tjlnJuw~hrUJdwf. pwsw~WJDLpJwr. 

(A) I. wn~WJDtpJw& (B) J}lilljfntd: 

A), fru~ bfJb .t:wJwJ.n<t1_wJpn<J mb'lfr n<'bfr !/Jwq_wJfr'b ,Pnfuw~bp.UfnLJ 

T+ thpJwumfrtlw'bmJ, 'wUfw {JpJwfJn'l.Jw'b thpJwuinfrtlw'bp 1_hps·1_nvJ t 

WJ'Itbf'Jwu.m/rfl.w'bfrs fl.hp[1h ('b~. 6'l, B): 
2.bmL.wpwp I ~wpqfr fJpJwfln'lJw'b JwJw'bw~ .t:wJwJ.n<t1_wJpmJ 

:jJwq_wJfr'b ,Pnfuw~hpll(nLJ'bbp mb'lfr lh'b nL'bb'bntJ: I ~wpqfr fJpJwfJn'l

Jw'b JwJwflw~ .t;wJwJ.n<t1_wJ.pfr r.hpJwumfrtlw'bfr pwpJ.pwoJw'b f~Ufw

.mw~'b t pwpJ.pwo'i.Jb[ WmnJ'i.Jbpfr zwpJnLfiW~nLfJJifLflf!, npfr z'i.Jnp.t:fr1_. 

.t;wJwJ.n<lqwJpn<J fr'b11'bwpbpwpwp qflnLJ b'b uinpm~mnLf'WJ/r tP'!tPnfu

Jw'b Uff'"9bu'bhp, npn'bp .t:wJwJ.wJ'b fJhpJn'lfr'bwJHwJfr hp~f'"£''1 oph'b-

1!/r .t:w'bq.hs'bnlJJ h'b wq_wm t'bhpqfrwJfr 'bq·w•q_hsJ•Wl'b: 

'-ln,Pqwt} J"bmw'lnLJ ~wJ .t:wJwJ.n<t1_wJprnJ wq_wm t'bhpqfrw'b 

pwpJ.p t fr .t:wzfrq JU fJ1_n1_ fJhpn<fJJm'b'bbpfr' 1_w~w'bufrw'bbpfr L. '1/rutn

J,.'wsftw'bbpfr, fuwfum1_wt} t .t:wmH'bhpfr. .t:wqwuwpwwnw'bs/1 J.L.p ( mhu 

§ 11 ): U.Ju P"l"f'" z'bnp.t:fr1_ .t:wJwJ.nLl1_wJI1fr .t:wm~nLfJJnt'b'bhpp ,Pn,Pnfu

qwt} h'b' ~n,PJw'b .t:hmL.w'b11nq ~wpJpn<fJJnL'bf! L. wJpn<fJJm'bp wtlnul 

h'b, fr.u.~ UflwuurHifLfJJnLilf! b. Jwd-m!Jfr.~nl.ifJJnr:.fll! 'i.J,1_w'lmJ: lfhmw'IP 

u~q_.p<'bw l(w'b umpnll.~Ul/fL('LU'b b. .t;wm·~ mfJ JnL'b'bhpp . .J:hpw ~w&q'bn'l, w J u/fli.[!li 
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p:un/_wfrw'il { UIJU ft.wJ UIJb mfrUfp 'ilhpqnp~ntflpub[! 'lfrJw'JphlnL ~wm~m
fiJmbbhpnl[ { Jwlw~UIJntbntfiJntb, ~nnn'lfrw~wbntfJJnt'h) orlml[w~ [pbfr 

JfrwJ'b q.bmwlfo "l. Jh~ ~wumntfJJ_nt'h nt'ilbgnq 'Jw~hpkntJflwJfrb 2hpmf!t 

lf.J'JihUf•W<mw~frL h'il JrLUinUIJntJ t_hpJw-ppJpw~w'b J2w~J,tu& lhwpphp 

dkhpf!, npn&g q.bUf(lntJ q.hmwlfr Jw~hphntJfll! ~wpumwgflntJ h& w1u 

qwJ UIJb mwppnl[, fr- ~wlfrlf. pwl[w~w'bfr'b pwpd.p t_hpJwumfr6w'bmJ Jh

mwqfr ,Jht 'bpw q.pfjlnt'lfrwJpt flp·Ufhu'lfr M Jbmw"l.fo .Jiw~hpkntJf/1! ~wp[!u
mw'9"-fr E mwp,pnl[, IJhmwll! mh'lwq.pm.J h'b 'w'l'l mwppn.l[ ~wpmum 
Jfrtwlf.wJpntJ k E mwppp q.fr!flnt'I_P,LUib M ,J/iLnw'lfr Jht •Wpwtpw'9.'bhlnL 

.t:wJwp mw(lwg'bntJ b'ht flpUfhu'lfr Lzl[w~ q.fr!jlnucfrw'b mhqfr nt'bhit,,LIJI wL

.t:pwrlhzm t, np 1\<\ Jhmw'll! h E mwppf! Jb~f! ,JJmufr ~hm IW'nwfUIIO'bhu 

'l"bh uw~J,UiibwJ/lw~ Ufpbq.[nt~ntJf/1 ~w~wrow~ qhUf(lntJ E mwppfr '1/r!flnt
q_/rw'b M JhUJw.qfr Jht ui'h~bwp {t 

J!hpJw-ppJP,Uii~wfJ J1w~JiUI!b Ufpngbu[!, fri.Jl.Ufh·u ~hmb.ntJ t l[hpJ! 

zwpw'fpLU~pg, pphbpg bbp~UIJWgfhntJ f' 'fbtnUI[p U1UIIJW911LJ
1 

pwlf_w~w
bpb hp~wpwmh UfLU~ntJ mlf.Jwl ~wpumwgfm'l mwppfr p:wpd.p ~n'bgh'b
mpwgfrw ntLhgn'l Jfrtwlf.wJpntJ (npUfhuq_/r www{nlf_l[fr npnzw~fr fun

pntfJJwJp: 'IP/Pnt'l_pwJfr L. Jw~hpL.ntJJ1wJfrL lbpmn,J ~wpumwgfm'l mwppfr 
p:utl/_wpwp JrnLgbLmpwgfrwJfr umwgntJ,f!) b. uwnhgmJt 

J!hpJw-(lfrJfrw~wb Jzw~nLJf! -':'bwpwl/_np t JfrwJ'b WJfi q.hUf(lnLU; 

hpp -':wpumwgl/_n'l Jhmw'll! b. ~wpumwg'bn'l· mwppf! JfrJJwbg ~hm wnw

lwgLn,J h'b Ufpbq. [nt~nLJ{J'bhp, [!Utn npnuf Lbpq.pJwfi Ufp'h'l l"t~ntJ/1'ilh
pntJ q.fr!jlnt'l}wL Jp pwLfr. mwuLJw~ wLq.wJ wpwq f, (lutL mhf[w~wl
Jw'b UfpLq.lnt~nLJ{JbhpntJt 

q) ~hruw-uhJuwlip~w~wli t.l'zw~ntu (~U'U'): J!hpJw-JhfuwLMw

qw'b Jzw~Jw& clwJ'bw~ fPw'lwJpL J/lnjuw~hpUfntJ'hhp[! 'l"'lfw~g.l_mJ hb 

.t:.lU!Jwd.nt[.f_w~pfr Uf[WumM 'lh!flnpslwgfow'lfr ~hm, np[! ppwqnp~l/_ntJ t ~w' .t1 

!jlwq_wJ/tb J/ltnfuw~,//pUfntJ{tg ,.;nwt, ~w' J Lpw ~hm Jp.wJwJ;wfiw~, 4tu' tl _ 

bpw'bfrg {bmn {Jp funu(lnlf_ gw'b~wgw~ {wpnp'lw~w'hntJ1JtuJp}t ITJlwumfr¥. 

l}hlpnpJwgpwL, fr'blUfhu {wJtn,bfr t, Jhmw'lntJ' wnwtwgfintJ t pJn.tph

'lWJp'b umpnt~UJntpw J/r {JhpntfJJntL'bhp { 1/_w~wbufrw'bhp, 'IP"L"~wgfrw'bhp; 
-:wmfr*bhpfr b. h'&flw~wmp~Lhpfr uw-':Jwf.t'bhp ), np[! nt'lh~gl/_ntJ t Jh

mwqfr w.JpwgJwJp:' ~nJ/IJwJpt 'J.b!jJnpJwg.l_w~ Jhmw'lfr ~hmwlfw !flw-
~ . 

ll_WJpL J/lnfuw~hpUfJwf.t rfwJw'bw~ ~nJ/IJw'il 2Lnp~p.l_ b. !jlw'lwJfr'b J/lnfuw-

qhpUfJwL 2'bnp-':fr.l_ wnwt_wgw~ wJpwgJwf.t t!flh~m'bhp[! q.mJwp.l_mJ hbt 

lf.JIJ UfWtnAwnnl/_, op~'Ltw·~, ,JfuntJ[!, npfr'b bomfunp'lhl t UffUJumfr¥ 'fh!flnp

Jwgpw, -':wJwd.nl![•l/_w<t)-(lp'h ~w'l"l''lntJ !(- wl/_hlfr pwpd.p wJpm.fJJmi, pw11 
U111/_npw~w'b JfuntJ{!t 

J!hpJw-Jhfuwltfr~w~wb J2w~nLJ[! fJntJl t mwlfru umwbwl wJpnL-

' ' fiJwb wnwlf_hl, pwpd.p gntgw'ilfrlLhp thpJwJlw~Jwfl JJntu d.L.hpfr ~w~ls- · 
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tfr.Jnp~fr'l.Jnsb u.,,. Uftuur&wnnq upwilg ;flltwur.J,wJp ltfrpwnhtfr . h'h p~t'h 
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f'IP 'lmil '1' f'IP tflq]rm• urup t/!f!!hup 
-qJq~rmp qJql'l,·'rtJ'Inmip tffbm1pmJur Jilil 

-urp 11,m't/6 mJur'l'/,q6'1'1,u~ tft!.'fm'nlfm ''li"''P 

-9njn fmiJrJq~mmbr· p1u·-f18 ·~~~ n:tJlmw 
1 6F-ru6 n'qln11JtJ 'plufl11Uf1u1' h11,t/ln 

Jmdm"'UJ'f( turq:, f'l,mpGmJilurp tJb 
-]rmuml IJmffl.,uJulf WJ•f;u."/.Jqlrmp. qJq1 

-ltrJ'Jnm p 1· p1Uf'l,'llllfoCJ'P" il11,1uf fl-,uq1qf1U1 

tfmt/Ufl'l,'l 1""18 plufl1-,uf1U_1 b11,t/ l.b 
til'IJ'm'9tfurnmpJql ~ 

JvJ.mrJ IJmii'Ju ,l'l,ill'l,t/nlm •il11,1ulg-,u~m"J 

-1Up.Jm·'Z 'fJqflpumm• ~· f'IP 'l·miiJu •bmJ 

-m 11,mil'lfm "' J,milmJqd,mlrJilf'l,lf ~ p-.ul'l, 
-mlfff'l,il f1,•m•tf6m11Ub;mu~ pm#J iln96uJhr 

'!.m·pGmrJuluttJ' tJJ"''IIJ41J'nm'J' 1~ p•uum,ur·m·ln Mn til11,mJ'l 'l'l IJlulmiJ 11,mil 
-'11'"' '1 1'/,'~~~'tfrbJq.f'l,~ urmllm 61'/,.mJIJ 1 Jil'urp IJ·miltj.,m' •iJJqiJittf'Inm'J' 1'1,'1 Julutt/ 
'f.mii'Ju Ju '1 p1u"l·urq:, fh{Jiqur·nf'll "!'I "l'f•ndi'Itt iiiJmJ'l qflq • 'liffbmpm,Jur 

lfJq'IIt4'Inmp ~ f'l,'lll"'tii1'Ul''III'J''fJMll!v ;J.ml.tm"tm~ ll,'wtll,t/nlm 'tj,tflm]tim'.(' 61'/,mJ'l 

ill'l,mFfl.,uJqdmJm:, t/flF-,u"'J'IIJmp tjJq11,~t/'l.nmp .) IJID#Jf!1urmpqpm:, 'lmtJb 

-JqiJ1 mmbm buiJql'l,il IJtJlmpmf Ju]rmtJp qJqiJ~tJ'lnmp tJurtJur'l'IP'Ifl 
t1p1Uf'l,'111f'll' ilrpm7 IJtfltJp 6qmJ'l IJntJ 

1
~.pwbmpq 

ilptJfl t/1'1'l.ltt/'Inmp tJurt/UJ'l.'IP'16 p-,u1mpmf Jupmtfp tJurmhrLuln ptj:,Ju'll 
IJ,mp6ml1ubmuq tilJqiJittJ'l.nmp Julunf JmJmurmpqpm:, '1.'1 p1uy.m qtJplm:, 

BIJmJIJ IJntJ ''1'1 p1uqmmq:,'J,m "' p1upf1ul iJJqiJIJtJIJnmp J'Jmp tJurt/llliJ'fl' 
-q6 Ju 'f"'"'lmJq .) p1uqmfmiJ iliJlulfl-,u.) tfnqBuJin qmp6mllubmuq 

on 
1~m'J, 

· -mpm.p 'l'~~~PfJubm:,ml pluJ'I'l'lmy.tJurnmpJql JvJmd ilftfbmiiJmp tJurmhr 

-buln .) p1uluJu i11Jlu1fl-,uptfn1Jqur1Jtf 1Jirlp6m1-,ubmu~ tJJ'IIJbtJriJmiJ 11m 1f 

tJurtJur'l'IP'I6 ~nt/ •i1JqiJIJ1Uifl1uiJurm:, IJmiJm~tJqmttjqp t/urmlnbuhr fm]r~mf 
-Jm "' fmpttjp 1 p1uluJu i11Jmy.tfurnm. 1Jmp6m1-,ubmuq tilnqGuJin Ju"'Jm~ 

6qmbmpm7 qfmq.Gmhuhmu~ qinqm!JqpqS pluiJq'J,'lu } tJuqui ltmiJmpmp 

fimp6'!'J'fJmJ mbmmq:, 'lmftJ1ubu7Jur "' t/'Jmy.tJurnmpJql IJmpiJm'fJYI 
:iliJluFfl.,uJfJm~J JvJmJ fm6q11,1u t/urtJniJqurJmp lmiJubmJurqur uurq:, 

6tjp1uttjp .) p'~uiJmln:,ml_n ilurtJniJqmJmp fm]r~mvJm puumy.urmln blm "' iliJ, 

-m ppJml tfJqiJmtJGm~ulntJb J''lUUJtjJq1; IJ'I pw~m1qbJm pu lnJq~ mq]rm'!, 

-'lulbJm 61Jmbmrpm1 ilJqiJIJt/'Iirmp tJurtfur'l'IP'16 buGqiJlll IJl-uFfllunJqlnntJb 

f'IJI :mqniJqm.Imp.qmp~m'l.Im pmiJ (t/urtfniJqmJmp 1miJubmJur1fUJ buGq'l-ru 

BIJmG 8 J.. IJluffl.,uJqJJmur t/} mqniJqm.ImJl IjqCmb.Im!Jm.Iunf .) p1up1uft 

( l!.tfHI!.m6 ~<Jod fm'llm·tfp '1'9 pulnmiJ uriJqJq:,u~ il>IJwJu) Jq'J'lftf'Jnmw nJ9ln 

-ntJb B1Jmbmrpm7 qurtfur'l'll''l6 '1'1 p1up1Jurb l"uJu ''lmJ-,uur~luJurn f'mpilp . 

-bm~ 6tJmtJJ'I1; bu6'11J7U 61Jm6 8 )I fmpGmurn IJmflmpmp fJmpiJm'fJYI 
•( p-ru·'JoOOf1 ~ p1up•mJmp·m 'jEad 

,t/urtJmqqpq6 ilp1ubtJq~mttjurp tjJu 'iluqilJmiJ :)~ad ~ JupmJm'l:, ''jxad 
.) p1u]rurml'lm p1uJb1Jn 'l'IJuurnmrp} puilnqur tjJqiJIJtJ'Jnmp IJhubmJ. 

-qmp tJurtJur'l'IP'IG buGqiJlU rpm1 y 06-0l .) lnupurml'lm GtJ81JmB tJurtJn 
-IJ'IurJm:p 1mlrJ•ubmJurqur il'Jtfl¥m·nJfm bJulq]rn· ttJG"'m:6 8 )I lm'J'JU'IJ Jrtt'pm:, 

t/~ lJ a.:~ 1 pluurb'f 'lim puil'lm'l'/Uf'I!J tjJu 'ilqm7Jurq:, IJmpurmliJm 41Jfmtt/fm 
GtJG'lmG JJad ~ plu'imntJbiJm:, ilp1u6mJilutp IJmfg-,ulm'lubmJmqur Ju '} 

urlm:,IJIJm •ilJqiJpuurm tf'Jf'~~~tt/fm fmpJbJql'l, p-ru'lmJ11, '1'1 pluiJmntfbiJm:, 
ilumy.urmln 'lmlfl-,ulm'lubmJurqur tf61JmB Ju tfiJm(f '} p1u"bmp1J iliJmy.tfur 

-nm IJmlfl-,ulm'lubmJurqur 'pluillm1Jm6tjp qtJfm1Jmy.tJurnmpJq6 fmhil "lltJp 

t/-0006 "' 08 'IJm'Jmpmp IJmpGmilmur tJurt/n'l'fUJJmp lm'lubmJurqg 
:ptuqmtpm 

~mmlnbuln .) plup7uiJ puiJmurmlniJ 'lmpGmurn tJFmJ1uur~1uJurn IJ7Uurmur 

-nm:, ''!.JufmiJ tjlqpm tjbJ-,u'lumttJ 'ltJFmurtJuriJ'II''I6-murlfJ'I1; ilp1uGmilmur 
tfurmlnbuln buBqiJ1U mJ1uur~1uJurn qtJFmmtfniJqurJmp 1miJubmJm'IS 

;'j~a.:I+llad+-('j) 1Jad 

,nqlnn1m 1Jpmp 

-GmJfmG tJimtjbJqq} urmbm 1 pw]r61t'lb-,u t1nq6uJin blm Ju t/iJmil 't/b 

.J-,u'lumnJ qmiJm~tf'Jmn/91' qtJFmurtfmiJ9P'I6-murtjJq1; bmf;IJJq nJqlnntJI.r 
ilnqBuJhr 'lmp:,uJur tfmtJnqqurJmp lmiJubmJmqur miJmtf'lil~ JmdmJqdmq 
·iliJtf mlnm 'i11Jlu1fl-.uiJmiJ1upJml tjJ'I'lPuurm tJ7r6mJvJmJ pu1qiJ6mJ'fJmd 
iliJmy.tfurnm'Prlql tfurtJn'lqurJmp qfl·q 61m1J tiJm'lm'J'mip Jm~Jq IJ""P:,V.m<niJ'm 

'!.'lJu'JmiJmqfJub 1'1"/r'l.mln:,mln ? LuJm~ ilurtfn'JqmJmp p-,uiJmy.tfmnml" 

f 



111 . 
ru111mlnlluln ~ rnuJ.ZuJ,. iltpuftJ".,uBtmJqJmJm:, IJ41mlfm'!.mil 4J96mrf; b!YI 

. ''l'l '!.J91JU.J1Uifllmnf bmrf;lfJq 41114111'!.'11''18 "'1 41114J9t/; iltnufp 1? nqlrtiJim 
•ilhp n91n11J4 B4B'!.mJb Ju 'p1u'!.mJ'J ~ plu'Jmlmlf il'Jluffl.,u'!.mi''J fmbr 

"'ll4p 4J'I'l."'J~u~~~lf..,uJIIIn 'l"'l'lfmvJm "'1 4J'I'JmJ7u1111f7ul/llln IJmp:,uJs 
:J'I'!."'J7u111lfluJIIIn '!.'"l'lfmyJm ii'!.'I'J"'J.'!.mlf iiiJqJ' ilJnmJ1um 

-lpuJ111n nf'(} tlfm'f.mpmp 'l"'l'lfmyJm mhm111'1:, "'1 'f.~pl/qvmn 41114'f.'llllmum 

Jpmft.JlubmJm f'll' B4tpuftJ..,ubmJm 1Jmlfmlf41114Jlf · 'f.'"l'n/1' '!.q p1u]t 

-Bmurn ilJq'J.bJ-,u'lvmnJ '!.41mur4ur'!.'II''IB-mur4Jqrf; Ju].~4urm:, ''Jrun41rt 

· ~nf'(} tB4'!...,uftJ.,ubu"'llll "'1 B4'l'"'9-4urnmpJql 'l'"l'lfmyJm ? fm].nf,nlf ilrpuTlf 

-..7unJ91rtn4h B'!.mJ'!. "'1 "'If 4J'I'!.lf4111m:, 'J'I'l.,u ilJ'I'!.H'Jnmp 4ur41111Jqpq6 
1fn4 '( '!.m84Jmmp) ~ilp4~ 4JqiJmJ7uur1fluJurn nTm '/ p7upbmlf ilm4J'11; ~'!.1 

Ju'frmlf4111m:, ilJ'I'!.mJlumlf.,uJwn nlm ( 4J'I'J'"J7uUJlf.,uJmn Ju J.mflJqfl '!..'" r 
-~uJur '!..,uftJ.,uJqJJmur tf tJqiJUJlU'f.llmnJ ·bmrf;lfJ'I 4m4111'J'IJ''I8 "'1 41114Jqcf; 

IJ9 J"UJ.Bmllln nlf/n'Jf-,u'J 
1 
J17U~uJur IJU4b-,urf;4h 41114t11Jlf111Jmp J'7UIJ!f'J.,U 

1 4bqm lfm'f..mpmp 4Ju 
1
lllll'l:r 84p.,ulfmyJ'(} tillJq]. "! ilJbtjlfn '!..'"l'lrtJqlf 

-mn/u'fr IJU41nurf;t/h'!.m 1114n1Jq111Jm1-m4'!..'1urmum n41mm 'Jlf BT7ull ilJ?fb 

'Jmlfm'!.ub4Ju~ -,ulfJq Jt Jl "'1 • J1 '!.'"l'lrtJ'Ilfmn/urfr IJ4fmlll4n'JqurJmJJ 

!.~q'Jm.num~lU.Jmn 'JRIJl 
-9udm i/l'!..'l"!..mJt"!..mlf' 81JmJh iiiJ'IJJ tlfmiJmpmp 1JIIrlp8fllitntr Jpmf{/tu-bmJm 

Jilutfr 841J1Uifl1ubmJm 1Jmlfmlf41114Jlf IJmpn/p ,'!.mlfmJu].un tJur4r!/llllmum 

1J9 p1u].Bmllln ilJ'I'J'"J..,uurlf7uJIIIn ,rmJ.ZIJ.. t{J 't8 ·71J) '!'4111'f.!fl''l8 pmlf 

("' 'gg •tiJ) 1114J'It/; 1 p1u].8m111n JmJm'!..mnJnmwmlnmpm~ 84J'I'lmJ1um 
.-;1uJwn 1mf"l4:, 4BmJ p-.uJqiJIIImlnbulrt 'Jl/fmfujuurlff111}r:;lllf "'1 -7'!.4JJ 11114111 

-nuJ111 "'1 1114JJun '11141vqlrt ,JqiJhJ1UIJumn/ bmtf;lfJ'I Ju].murJ9Z ',Jur41111Jlfl'lf8 

Tf 4m4Jqrf; 'l'l p1u].8m111n J.uiiiJmquul~ 4Ju •illJq]. "! ildb4lfn '!..'"l'~uJm 

1JUlJb1ut/;4h 4ut41Jqutn1Um n41mm 'Jlf 8f7u8 iJJqJulf Tf'fm -J lulfJq tilmuf J' 

pmlf illtlfp 8481JmJIJ 41J1U 4119111 'iliJmTfl.,ubmJm IJ'"I'Bqumn 41114'f..lflllmum 

fmlml), ''!.'1 · '!..J'I'!..'f..mp:,mn 4111Jm].m Tf '!.."'l'nlfn 4Jq'!.'PulflrulrtJ'11fmnJuift 
JqJ.Jm111 IJ;qJuil''f'uJblfn< lulfJ'I' 4m41Jf111mum iiiJuJu •Jq'fb bf1ub 1u1fJ9 

~ p1ulfm'!.1uJmln ( lfJ •7'1.) ilpmJbm4h '!.'"l'lnJqlf-mnJu'fr 411141JlfUin1U'(J 

usq?' lNJltflflffi1i.I'O 'ftq IN.Rtlll0f.R 
~Jq'l.'lti.UG·tNUitSll?' 'ftq· 'l.llJtiUSittiUdSO tiS'OIJJitlflb . H! § 

UJ/1 p.,u'lmJq]. J.4Jl mfJmpm~ ilJq'f..pluJml nlm p1uillrtqh 

41Jm'9-4111nmpJql IJmplfmyJm of)Ot-ooe t(J'IIJI'.,uJm1 4bJmlf hJ-z) qlljp 
4Jq1Jlf4'!.nmp nJqlrtn4h 4m4m1JqJiq8 1u 4ilp4:, q41m111tjJ9t/; "'1 (Jq'!..l'..,uJ 
-m1 4bJmlf hJ-c 'Jll p7u].7ulf il'!..uJu) p.,u8'!...m8 IJ4FmbqJ.,uFJ J'l'l.l'.,uJml 

IJ'I J'1U'f..mlmum J.ud'IJ.mqmq~ 8'f..uJu •].uJlf'l'J.lulfl.,un/u'fru'fr '!.4Tm1m].mf 
p-,ulmJJumlf.,uJwn !f p-,u].8lf9b-,u 'pluJq'!.IJ"'lPJmnmpJql Jf·m8 84-000£ 

z~n 

iJp.,uGmlm.u"m 4J'I'Jlf4'Jnmp nJf!rrn4h 4m4111'J.lfl''l8 fmJ.Inm9 m9:, mJb "'1 ilp 

-1u~uJw 411141J'flllnlUirt '!.41mbJu8m1Jp "'1 41114n'J.9111Jmp 1miJubmJur'IS t4m 

-tJn'J.9111Jmp ( '!.1fmbJm'JmJun/) fmJ.lfmyJm plulnJ'Ilfmnfu'fr 411141J.'IIhn-,um 

IJ4fmhJu8m1Jp JllU'JfiJlU ~ 4ll9111 pluillnfb 41Jmy.4111nmpJ'Jl IJ"'I'lfmyJm 

0ooe-oog tJ'I'J"'I8~Jin 1fm 'J.mpnfu'fru'fr 41fmy.{fr "'1 4TmJ.,uur1ftuJIIIn_ qm'!... 

rnu'!.q1J1U IJ'I 4119111 lfm'J.mpmp IJ"'I'lfmrJm 4111mlrtbulrt fmJ.nJp •G41m4Gm1 

--,ubmulf 41114111'J.'I1''18 "'1 84ntBuJin IJ"' p:,uJ111 41114n1Jq111J":' I' 48mg 
tilmqlf 'lmlfmlf41114Jlf 'V "'17'141' •Jn.,u:,hiJil 11117~ 'J.mp8mJ 

-'fJmJ 4'!.my.4mnmpJ1fl ~ p.,uy.m bmJm ;j'!...,uftJ.,uJ.4n1JqmiJ4 m,JIJ "'1 p1uJq'l 

. -IJ·myljlllnm'pJq.l IIIU'J' '11-oOOS !f p'lu]rnlfn• ilnq8uJin 1fm48m1'1ubmut, 
IJ'"IU:Jifl ,il1J.1UftJ1ulfiJ8-,ufmp 

"! iliJ-,uftJ.,ulf4111nm11rt lfn4 ''19 p-,ubmJ.'J U'f..luTfl.,uJpm "! UIJ.,uffl..,uJfJmlf lfur 

-mlnbuln '(t8 ·lf'J) 1119~ '!..."'I'GmJilu'fr L "'17'141' 84·-m '!...mlfllunJlfhrnvJh mJ'l 

"'1 'J'"I'Gmf'll' 41Jm:J4111nm J/fm4Gm11lubmulf 41114miJ'II''18 ''[111m11 t1ttJ.pJmZ 
-mb9111 111mbm '!.'1 buJmlf i1Jnm48m1fu1n4b ].uiiiJ1m1fJtr 81JuJu 'illfmiJmil 
tjJ'I'!..'!..~uTfl.,uflJm~ IJ41mpuwm -em].lfJmfliJttl 41mhmlfu1J 'wmbm !f p-.u'!... 

-mflJI' m'1~ 'f...mpllmJilutfr 4J.fl G'JmJIJ Tf 1Jmp8mfqp 4Jlf'frm1 4Jq'J.lf41Jnmn 
til1J-,u1tf7uJpm, 'f111mmbulrt 'Jlf J"fUIJ8mJrJmJ •JmJm"'llll'l!t 'Tf iJp-,uJml 111lqp 

l 

:il:~mfdm.rpm '1. dlJlufdlUd\'.lm~ tfbmm!Jp lml 
-ql)&mo~\'mS •il.rq:Jjlqll.rm :Jmppo~ml .f.r'I:JmqSm~ulnqL Jtu.J!tfm~.r!J 
.f.rq:J~pufdmd.rms ll.ffmpumm ~ JllUlJSm.rq}t (L 'd 'm) ilpmSm.tJU!fl 
lJmfdlun.rqlnn.fL .fm.fut:JI(p!J.& "ftuJllm'l.m'l!f .Jfm .. .&mnlubmuf:J •t!( • ~'l 

ti:1'J'l!"t:/111.111'&!m} 'l.r/f+v,J,Y/ . ' ' 

-6 il 

• -! 
' 

-mJ:,'Jm Jmpm~ 1Jmp-eJu.bmJ4 41m4BmpJutJ;qh lf4mnm11rt '!..lf pru'!..8m¥ 
-qp 

1
iliJ.mppJmZ 41m48m1fu1n4h ]ru1m'!.mn4h'!.m!t illqbJm •i1Jq1Jlf41Jnmp 

nJqlrtnqh 4m4ut1J'11'91i tJ.uiiiJTmlfJq 4J9'!..'!..,uTfl.,uflJm~ nfm iJp.,upJmZ 4r 
-m48m~u1ntjb IJ9 /nulfm1qbJm iiiJuJu '].uJ'1'l.~41Jnmp 4 urtf1111Jqpq8 ( fmp 
-1fJmfi'J'I 41mhmlfu1J) fmJ.lfmtfrmlJZ '1'1 J'IIJIJ7ulfl.,uflJm~ 4il:,mn J.u].g 
f'll' IJ.rnd'IJfm •iJq.,ulfllunJqlrtn4h 41mJ.,uwlf-,uJurn '/ f'll' qmiiJu Ju 

1
1p-,u]r 

-qJq bJmlrt 841mplfn/fl tJ.u!<Jmlnm'f.my. 4il!tmn m48mpJu.t/;qb ,lf4U'Inmllrr 



whJuwh11Jr Ufwpn..11w~nLfJJwJp: 8hJh11urJrurJr UfWpnL11w~m.fiJnL1If! ;:wJii

Jwurwltm11 It mhJuwh11Jr UfUif'~Lb,IU~nLfJJUibf! h O·Jrs Jfr1IJ.h 2% ~wlfo.n.t/_ UIJfl 

lfonlfonfuhlnL 'lhutpntJ shJh11urjrurjr pw11w~p lfonlfonJuqnw t q_pnJfr9 JfrltliL 

30 % (Jru~ !phpJrurJrltp' 100-Jrs Jfrblh 70 Ofo): Upwbnq wqwpurqnw t 
urpn;:Jwb L. wp.!w~Jw11 uurpnt~mntpwbhpjr Jfrp_L. h'l.wh 11Jw1lntfJJnt11pt 

U.1JJ ·11zh1111 '1Pwfl.s J.frt.h qnJnLfl 1"'11 n~.L.hsn'l. ~:.wlfoJUiq_w.Ls l;;ui•yl.llb urmp

fihpn~.fJJm.LLhpp: 

. w) Spn;:Jwb uurpnt~Uintpw11bpjr hp~!pwq_ !pbp"jrurw-sbJhburJrurwJJr'ir

Juwn.brt,p'ILbpp ~wqJqwh b11 !pbpJrurJr L. shJh11urJrurJr ;:w!."P'14."'l. flbpflfr~

Lbpfrs wJb '1but11m.J, bpp wp.!w~Jw11 uurpnt~urm.pwJntJ !pbpfrurp ~wq-

. JntJ t ;:jrJpp (Jwurpfrsw'h), npn .. J qur'hqnw b'h shJbburJunJr q11'1w.!L. 

Jwu11M11hpp (11~. 84 ): U.ll ~hput wuwh1 urpn;:Jw11 uurpnL~Wntpwbhpfr 

pbnLJfJI! flhpflwqnp. {, Jru~ wp.!w~Jw11 uurpnL~urn..pwbbpjrLp' ;:wurMw

q npt 

p) {1uur '1huuthpum.fJJw1l, npp p11m.flwqpqnw { Jjrwqnp hwqwlntJ 

91JJ b11urJrurJr J wu11Jr~111Jpjr J W~bphnt.Jf1bhpjr q.n1.J W('W Jfr11 Jw~bpbunq, 

wp.!w~Jw11 ;:wurjr~wqnp uurpnL~Wntpwbbpp ~wpn'l. b11 'llfwlfrnpbb q.bpw

qw11shl urpn;:Jwb flbpflwqnp uurpnt~UinLpwbbpJrs: 

q.) Jfr'hz.- b. hmt{mb~mnJr'lwJpb ut"'l.UfU11111IbpJr wp.!w~Jw'h umpnL~

mntpw11bpp wJpn'l.t. ltwqwlnw ~wqJqwlt h11 ;:wJwuhn. ~wmfi~wqnp !pb

pjrmw-shJb11urJrmwJJr11 Juwn.1lm.p'1fr9 (11~. 84) WJ11 'lbutpmJ, bpp bntJL 

ut"'l.utwm11hpp mpn;:J wb uurpnt~ur n~.pwbhpp Ufwpnt11w~mJ h11 1 pws/r 

pbpflw4. ,, !phppmw-9 hJb11urpmw1p11 Juwn.1lnLf''llrs ( uthalfrm/rs, unpp/r

.mp9, mpnuurpm/rs), 11wh bp~f'"P'I umpnt~mntpwJp11 pwqw'IPPll!' wq_wm· 

!phppm ~wJ shJh11mpur (11~. 58): u.J'I bp~f'"P'I PW'l.UI'/.PPll! unqn_pw-' 
pwp wn.wt,wbn,J { wntumh11pmjr uwn.hsJwb clwJw11wf flpw ;:wurjr~lth

PP uw;:Jw11'hbpntJ: 

Spn;:Jw.11 uurpnt.~111ntpw11bpfr · L. wpdw~Jw11 · uurpnt~lllntpwbbp.Jr· 

flqwp~qwh mwpphpnLfiJnt.1lbhpp npnzwitfr twlfonq w'11'1pwq.wn.fl.niJJ h11 Uf"'l.

UfWUIP ;:wur~nLfJJnt1111hpp qpw: ll.p.!w~Jw11 wn.wqhl q.Jruuthpu umpnt~

mntpw11hpp filn'Jl h11 mwlpu uurw11wl pwp.!p ~wphpntfJJnt11 (HB = 700-

800 ), npp -lh11 ~wpn'l. nt11h11~l urpn;:Jw11 uurpnt~urmpw11bppt lwqwuwp 

~wphpntfJJnt1111hpp 'lhut.pntJ wp.!w~JwL ;:wmp~wqnp uurpnt~urntpwf/11-
PI! nLflh11 wqhl/r pwp.!p wJpntfiJnLL, utlwuurfr~nLf!Jm11 L. Jwhn~.sfr~nL

fJJnL1It 

'b~. 85-n,J 9"LJ9 h11 urpqwh wp.!w~Jw11 ;:wurp~wqnp uurpnt~urm

pwbhp r;:UIUIII qhDpf!) h urpn;:Jwf.J zbpurwt/_np UUif'nL~IIIRL('JUf.Jbp (pwpwfr 

q.hhpp) mLhsmz whfuwh11wJp11 ut"'l.utwmfr-(0,84% C) Jhf.lw11p~w~w11 
;:wur~ntfJJnt1111hppt ll.p.!w~J w11 ;: wurJr~wq np uurpn~.~urntpw11hpjr urwpphp-. 

~wphpn,.PJn,11Lhpp (HRC-11 15-frs Jfr11t4... 35) uurw9 qwh t '. wp.!w~Jw& 
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mwpphp t,hpJwuurjrt\w1111hpp q.bUfpntJ, ftu~ urpn;:Jw'b fJhpflwqnp uurpm~
mntpw11hpjrbp' wnwurh'hurJr . uwn.hsJw'h mwppbp wpwq.ntfJJmL'hhpjr 'lhut

.pmJ, WJupL.p'h Lpw urpn;:Jw'h urwpphp 1bpJwuurJr-Aw1JL!Jrfr q.hUf.pntJt 

U~. 85-p 9RLJ9 t urwlfru, np JjrhflntJ11 ~wphpntf1Jwb q.hUfpntJ bp~L mp-

Ufhpp uurpnt~lllntpw-11hpjr ~wJ.wp Juq_JtW'b f!JOr----~---, 
JwJwb.w~wqnp q.ful,w'lpm.fJJnr..'hp (ab} /)w- ~ 

JwpJ·LU Jjrh'hnLJbb t, P·WJ9 ;:IIUnLbnL/hw'h ~/al 
wu-:Jw~ ( cro,2) s;w-pwphpwftw.'h ,bpywpw- ;; so 
9m.Jp ( a) h -:wpwpbpw~,wb bD'l.Uii.SntJp 

{t¥} -\,wurJrywtfcnp u.urpnt~lll ntpwiflhp.Jr 'lkut-

.pntJ pwp.!p h.L, .puib flhpP,wq npbbpjr 'lbut

pntJt l.wur,Jr~wqnp uurpnt~lllntpw·Lhpjr Jw

ltntsJr~ntfJJnr.fqt bntJfrJJtbu p•wp.!p J;, pw.'h 

jJhpf1.wqnpjr.'hp: ~ 

lburhwp.wp, JJuntJjr9 L. wpd..w·~ntJJrs 20 

pw•'lfr.r.u.gwh t.hpJv.uJ2:w~ntJ(! 1 ~wG.1w·Ju 'h""'m

mw~ m'htfr "'l {lh um.WI'h.wl p.wp.!p ~:wphpnt

f1Jntb .L. 'hpw -:hur ljwut·l/:wlt J.w'l!W~WJnL11nt-

fl J n tb, w Jl J h Juu.ubjr:ljw~w b ;;,w·ur~ nr.fl J nvft11 h

pfr ,wJpn'l.f. 'r-nJ·utlhpufr, ~wur.ftwuth:.u "il·wu

urfrJ,n,.P,tuJ.L L. J.whm.sfr.~n.JIJw1l1 f!b?~w.Lntp 
pwpdpwsnr.J: Opfr'hw~, q.[w'hqwh ut"'l.Uf·W•urJr 

u~q_p'inwftwh ltWlphpntfiJnLfrp, J.fuJ:w'h L. -\,h

urr.u'l'w wp&w·~J.wb z.'hnp~Jrll/. ftwpnq t z.tJrnJu-

4::bb (!UIJ9 bpw tr.wphnput<fnLJ,b ~wur~m,PJnt'h
JJbpp' ;:nuntLm.J1Jwb •~t<w~J:w'h.p L. tliwhnLsJr

~nLfiiJn..'h(!, lf~Lfinplt.L ~pwpd.p.w.Llll'bt 

20 2!5 .30 ss 
. ?wrd!'~,;Z, JIRC 

u~. 85. U.r&w~uwli fiwm~-

~wlJ.nr umrnt~mntrwlibr 
(liwum «Jbhrp) I. mrnli-
u-wli phrpw!J.nr umrnt~
mntrwlibr (pwrw~ «J~brp) 

mlibsntt w~fuw~liwJ~Ii 
UfiUj,utmm}l (0,84 % C) 
ubfuwli~~w~wr. llwm~di-

PJDltlibrl': 

U'Ju ntJjrq_ ~burn Jwpurh'hufrurwJJr'!J uurpm~urntpw m'hhsnq Uf"'l.UfWUijr 

(0,40 % ,C) Jh.juw'hjr~w~w'h ~wur~ntfiJJntb'hhpJr tJrntjrnfuJwfl p'h11;:wbmp 

opjr'hwlwtfrmf1Jm.bl! ~wJuqwh wp.!w~Jw'h f.hpJwuurJrG.wLJro S"'IS { IIIJ!p

qwlt L~. 88-mJt ll.p.!w~Jwb t,hpJwuurfrG.w'hJr (L. urb'l.nLfJJw11) pwp.!-

pwsJw'h clwJw'hwft ~wphpntf/1w'h (HB) L. wJpntfJJw'h (ob, a0,2J 9m.~ 
9Wbpz'hbpp fr.t/_,.:,_ntJ b.'h, . pu~ •UfLWU~~Pf;ftntJIJWb snt91Ub{rzfi.bpf! (~, ~) h 

JwhntsJr~mf1JnL11f! (aK)' wG.mJt U.n.wqhpuq.ntJb wpclhpjr Jwhmop~ll.t-
filJnt'h umwsqntJ { ... 800-8500 wp.!w~Jw'h thpJwumJrG.w'hfr 'lhutll"'J' 

ll.pJ.w~J.w'h uurpnt~urmpm•LApJ! 1 ·,,,.,b9 ftwpltpntfiiJnt'hot! -:.wJ~fr~
Ln,J f "fhn.Lfrmp, unppfrurJr L. urpnumJrurJr ~wphpnLf/Jnt'h'hhpJr <hm, ;:wJ'w

UfWurwufuw'hwpwp ~nzqn,.J h'h wpdw~Jw11 Ufhn.lfrm, wp.!w~Jw'h unppjrur 

.h. wp.!w~Jwb mpnuurjrur, 'lf'Wbp ntbh'h < wmMwlf.np ~wnmoqwhpt ll.p-
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n.b9 Jwfl wpwq.mfJJntllf pn[!p Lfoflp ~pfomHw~wflfoo, ~umwo¥_bfl mpn~-

Jwfl umpnt~mntpwflbp' mpnumpm, unpppm 1 utlmlptnt · 

. ll{Jb .Ufn'lutwmp (npfoo ut'wmpwum¥_wd- ~ Lfoubne) JfuJwfl ~pfomHw-
·~wfJ W('UJq.nt{JJnLflf ~UJ"-UJUUif' ~ v~l' 1 UIUfUI JwptnbfluptnwJpfl Utnpnt~

tnntpUI J} ~wpn'l umw9 ¥_bl, l!wflp np flmJflpu~ Lfoubnp Jw~bplt.ntJfJP ¥_pw 
ppw~wfl wnw¥_blwq.nt1fl uwnboJwfJ wpwq.ntPJntflf pnj!p L [!wfl V ~I' t 

/hump Lfoubnfo wJpn'lt ttw¥_wlntJ ~umwo¥_bfl mpn~Jwfl umpnt~mntpw-

~bpt . 
fl{Jb utn'li1fwmfo JfuJwfl ~ppmp~w~wfl wpwq.nt{JJnLflf ~w¥_wuwp t 

v;l'. WUfUI t.zmpp/u¥_wd- q.nmmJ, UIJupfl[!fl a ~wutnnLPJwJp Jw~bplt.nt{Jw-. 
JPfl q.nmntJ wntumbflpmfo. ppw~wfl uwn.boJwfl wpwq.ntPJntflf Jb,} ~ WJ'f 

Jbd-ntpJntflpot (pubnp zmppfu¥_wtt Jfotnt~ntJ ·umwo¥_ntJ ~ mpn~Jwu 
umpnt~mntpw, [!wflp np wjumb'l uwnboJwfl wpwq.ntfJJntflf pnj!p I; 

utn'lutwmfo JfuJwfl ~pfomHw~wfl wpwq.mp1n~.11foo (V-;1'-foo)' 

r.J.bpr.wutbu, b[Jb Lfoubnp Ufn'lUfUitnp J/uJwfl ~pfomHw~wfl wpw-

q.ntPJnLflf ~w¥_wuwp ~ V "' 1 WUfUJ ppw~wfl uwnboJwfl wpwq.ntfJJntflf 

q.bpwqwfluni.J ~ flpwfl Lfournp wJpn'l!. ~mp¥_wtt[!ntJr fl~:umfo Lfoubnp wJ

pn'l!. "ttw¥_wi;ntJ ~umwo¥_fo JwpmbflupmwJpfl u~pnt~tnntpw' Jfun~:Je 

kLfJJp Jfor.wfloHr 
Pbp¥_w~ ~ppflw~e onLJ9 ~ mwlfou, np 'utn'l.UfUitnp LfowJfubLfontfJJntflf 

npnz¥_n~.J ~ J/uJwfl ~pfomMw~wfl wpwq.mp1wJp,. nl'l!wfl ,Pn1p ~ JfuJwu · 

~ppmp~w~wt wpwq.nt{JJntflf, WJfl[!wfl Jb,} ~ LfowJ/ubtfontfJJntflft IM- : 
fuw.tflp P':'l'p"d.p Ufwpmflw~mPsmfle, funznpw~wmp~ umpnt~mmpwfl, Je/u

Jwfl r.hpJi.uumfoG.wflp pwpl.pwon~:Je, wntumbflpmp ~wJwubnm{Jjmfle Lt., · 

np wJbflwq.Lfuw¥_npfl ~. Ufn'lutwmmJ tb«J~rnq wwrrbr~ wn~WJDLpJnt&.p, ,' 
pnj!pwofln~J bfl JfuJwfl ~pfomHw~wfl wpwq.ntPJntflf Lt. Jb.twoflnul · 

Ufn'lUfwmp LfowJ /ublfontfJJntflft 
lM/uwM:~wJpfl Ufn'lUfwtnfl ntflp J/uJwfl Jb,) ~pfomHw~wfl wpwq.nt

PJntfl Lt., '1f'U1 zflnp~fo¥_, owttp LfowJfu4LpntfJJnLfl' tf'ntJ WJfl bfi{Jwp~¥_ntJ 

~ Jfor.wflop~ J/uJw.fl, b{Jb wpmw'fpwfl[!p mpwJwq.fotte .l.P ·q.hpwqwflonul 

15-20 U.U.-"9' /JpnJ, ·flp~bl, JnlPP'Ibfl Lt. &UJl mwppbp_ Ufwpn~flw~n'l Lb-. 

q.pp¥_wtt Uf'!'lUfwmflbpe ntflbfl nwlfonpbfl JU LfowJfubLfontPJntfl' Jfor.wfl- I 

oM Jfun~.J ~wpn'l ~ uurwu¥.."L Jfo11J.Lt. 100 Jti Lt. w¥_bLfo mpwJwq.ttn¥_ w/r-: 
LnUI'ff'Wflj!flhpntJ' 'ff'Wfl/! JnL'lnLJ Jfublnt 'fhUfj!nLJt 

f!Jn'I.UfLUUPp J/ublfont{JJmfle l!wflw~wutbu q.flw~wmntJ bfl flpw \r~
·ui~\w~wli mrwU.m«Jb~ tlhbntpJwtfp: IJp"mpft.w~:w•fl mp.,;,J.w·'lfrtt .~n1.·¥..mJ ~ 
"'"-J·WL lllwnbo'b.n'l Jhw'¥_•wJpmJ (r.m(r, JnL'l• o'l Lt. 'wJLfl) Jfr~w,flo,P~ Jefu-

¥_n'l Uf·n'lUf<L11tnp ttt:w'b.w·d.lt. L.Jirtzfr w:Jb'b.wJM mp.liJ,J/wq.fr~t , 

U~. 88-ntJ 9ntJ9 bfl mp¥_wt} Jplt.flntJfl Ufn'lUfwmp9 UfU1tnpwum¥_w.t. 

bp~nt mwppbp ubppwflhpp 'llwflwJpfl fJJ"flflbpp l"'Jflw~p ~mp¥_wd-l!f,bl'f' 
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t/,bplt.fr zw('l/r flJmzflbpf Jju.¥_wd- bfJ JnL'ln~:J, fU,~ flhp/!lt.f ZW('/!/tflf!' 

!.l'n'-J' Cmpfrfu¥_wd- bfl ~mpl{wd-.pfr ftbflmpnflwftw& q.nm/rflbpf!, npnflonul 

JfuJwfl JwJwflw~ uwnboJwfJ wpwq.ntfJJnLflf b'lbl t Uf&U~wu V tl' JfuJwfl 

~l'P"'f~w~wfl wpwq.ntfJJntflpu, npp ~bmlt.wfl[!n¥_ ~l umwo¥_bl bfl "'l'.n~Jwfl 
umpnt~tnntpwflbp ( tnpn Utn ""', unppptn, Ufbn.Lfom }t IJm p¥_ wd-'" umpfo/u
.f_wd- q.nmmJ uwnbu.J·wfl wpwq.m.fJJntlif ,,ftbd- t ~p,frmfr,~w~w.fiJro Lt. 

umwo¥_bl -~ Jwpm.bflu.jrmwJfrfl .umpnt~lllntpwt u~wpfro •Ufwpq bplt.mJ .(-, 

np m.f.Jwl Ufn'lutwmfo ~ppmfr~w~wfl mpwJwq.pd-f Jnt'lntJ flpwfl Jfublfou 

"o 0@ ®@-

1'-~ 
lJ~. ~~. "lo'lllfwm~ ~r~m~~w~wli mrwdwqa~ orozo•d[>. mwrpLr mrwdwqaLr~ 

· lido•zlibr~ dJudmli tiwlimllfwr&DII.: 

~w·1wuwp ~ D , /ru~ t~pm.J Jfublfru' D 1 IJppmfr~w~wfl mpwJwq.d-fr Jb--r. JIILf L l•c.l' 
d-ntfJJnLflf npnzmJ bfJ pnpd.flw~wfl G.wflwUfwp~n¥_' ~w' J fl~. 88-ntJ 

onLJ9 tnp¥_w,} b'lwflw~n¥_, ~w' U &.w~UJLnUIJpfl JfuJwfl b'lwflw~n¥._ 1 np/r 

'lbutf!ntJ Jfun~.J bfl Jb~ fiJn~.z flpw &.w~wlllwJpfl Jwue uwnb!iULnL &.w

flwutwp~n¥_ Lt. G.w~wmfoo ~bnwoJwfJ J.WlfP9 ~wfu¥_wd- ~wpd-pntfJJwfl pwz/u-, 

JwJp ~wpblfo ~ npnzbL ~pfomMw~wfl mpwJwq.fod-e 9wfl~w9w.t Jfop_w¥_w1-
pfo ~wJwp: 

lfbl!bflwzpflntPJwfl Jbp_ lwJfl mwpwd-n~J ntflp lw¥_wontJ ~n1.¥..n'l 
thpJwJzw~Jwfl Ufl'nobue' Jfun~.J Lt. flpwfl ~wtnp'fn'l wpd.w~nr.J 600°-fr 

Jnm p_bpJwumfrG.wflflbpmJ, (w¥_woJwfJ JwJwflw~ umwo¥_ntJ bfl Ufn'l

Uf&UIIIp wJpntfJJwfl Lt. Jwd-ntoMntfJJwfl Jfrtlt. lw¥_wq.ntJfl ~wpwpbpw~ont

PJntfl WUfUJ~n¥_n'l wpd.w~Jwfl ~w111p~w¥_np ump;,t~tnntpflhpt IJ.J'I Uf&UIII

ii.wnn¥_ lw¥..womJ!e LWJflnpbfl ~frpwn.ntJ bfl '1/rflwJfr~ Lt. ~p~fl.f.n'l.-lfln

pnfuw~wfl pbnfl¥_wtt,flbpfr Uf&UJJwflflhpntJ wzfuwmnH_ 'lbtnwlflhpfr ~w!!w;r 
(zwpJw{Jlt.bp, d-fJ~wAlt. Lt. &UJL Lfrubnflbp, wmwJflwwflp¥_flbp Lt. WJlfl)r '1-b

urwlfr wJpn'lt d-w¥_wlntJ, Jwpurhflufrurfr urpn~Jwfl it. obJhflmfruifr ~nw

q.muwgpwJfr zlinp~fr¥_, uur·wu¥_w•d- wpd.w·~Jw,fl ~wmfr~w¥_np uurpniJ~urmpw 

ntflbflwlnL ~wJwp wfl~pwtlbzur ~ npUfbuqfo 'lburwlfr JfuJwfJ JwJwflw~ 

flpw wJpn'lt_ d-w¥_wlntJ UlllUIO"-fr Jwpmbflupurp uurpnt~lllntpw, UIJUffJ/!J,' 

. ·~ 
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-mJu'/Nin ilp-,uGmilmur Jmpm~ 'Jml'n/JI :( p-.uGm"h¥1JlfUitmum ),Jmpm~ 'I nil' 

-Gmurn '/fmJ-.uur·~-.uJurn IJ¥Tm,;,¥1Jlflirn-.um ilp1uGmilmM ¥urmlnbuln ~ IJJt/b 
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HI.. 
fii.Jij1Ufg-,uurnj ljmpJu]rmnmh tJ4JmJIJmurJm tjtJqmurm:, /'JmJmump '8'/J 

~9pm7 1f GtJn tJilqmJI.tmurJm ~ fmpnjmq iltpuft/-,u'buqur qmplmlms 
. -ttpuft/lmbr 

1 JupmJm'l:t ~miJmpmp 1JmpGfl4 .JIIJmJhmurJm lu t/Jmbrm~ pmq (bm 

tmplm:, nqbrmlfm •iltpufg-,upmqunj tJPGmuv:, PtJd1 GtJI.nrJ]r mJij ifhnqbrJu 

•jnuGmilm111mgqq 'lm'tmqnJm'J tJii'JmJh murJm ~ urZ9pmJ:;.'!.m 'nyl'ftjGml 

,..mur p7uJqiJm'l'l"'P '1./fmJmbrm~ pm~ IJtJimLYJ ''!.tJnmtJp urq:, 4'!.mJmump 

~'1''!')J.tJurnmpdfl urlqpmJ:,'!.m '11'14.1' '19 p7ulj8mlmur 1f lqp tJ'!.mJmump ilu 

:~n-tn '1'1 J17U'Ju'IJ GqmJ'l qm,'f,mp.mp IJ"'J18milmur 4Jqqi1JmJilmurifm 1f t/J'f'J 

;~:ilfmpu~ Julunj ~4umGmJ '4J91f1u'6 tlj1uurmurnm:, ~ J17Upljmbr:,mbr pubr, 

'"'Jq~ urmpuurpm ilqmy.ifurnmpJql Mm njmym:, 'lqp 41miJ'f,mp-qmJmu 

f-mp pm~ 4'1mJmump .vmpGmilmur i/'lm'!J.4urnmpJql fmpJur 'Jmp~mZpmp 

i~Jql 717'!.41' iluJonjmq '19 Jr1UIJuqJ i/J'I'!.d'JmJhmurJm dmJmJupun 

rii'J""flmdfnrit 4ilqm~m.,Jm ~qljB.f:b 

-qm:r '1'1 buJm~ iiiJ.uJu 
1
Jpmp8mlub 4J'I'l'J1"~uJm·1 'Jt/ii'J'f"j ~ p7up8lfrllnu 

'iJJu 'q~uFg.,uJqJJmm mn4nJ 4J'I'1'1"'':J.tJurnmpJql ".jilfm:pJur~ urnil ·~ J17UI'J 
-Gmlmum ilp7u8milmur hmdm yJ'I'JtirmbrLubr tJn4brhi1J rq-,ulg1u~4urnm1br 

.dilup JmJmmmplfpm:;, 4'l1u ilurmbrLubr JJ9 'J11UJ'f'J'J"''!J..JurnmpJql Jil¥ 

'...mG G.J-0009 nqbrm~mm:;, 'J1HiGmilmm 'Lmhljmh '1'1 J17Ul1Jm:;,mbr ilqudu 'ild 

•lfiJurmbruubr fmpJJ/bq1-J'('JmJ Zudu ·buGqq1u 'J7ufgw'Jm~muJuLm:,mpJql 

JfmG p~upbm~ 'l'l 1J7ulg-,uum8mt/ tp1up~m'/Jm1Jmp:-mn 47 ilqJUft/-,ubmJm 

··J1'1.Jmmll1ug 'l"' pGmil'mm Jmpm:;, i/nm p Luu'l~mdqb tJd'fiJurmbrLu lb 
tpufm.,.Gh]rqu~: 4Jmbrmq 

Jtm~ t{llm -fmplm:, 1 p7u}tJmmmlf 'l4iiiJmJilmmJm ilp1uhduLm:;, 'Jmfi!Jrup 

-J'll 'p7uJnmqqmp-qmJmum'j. t84pLu~ tJJq'174G-,uGmdmtn t/Jqq11,.mJmump 

qm~mJurh1~ 1f tJ~murm:, '( J/~fmf) ifLmd '4Jqurmbr fmGm~tJZ tJtjmJmu 

-mp ,'Jfllm:;, IJmpglmbmumy. nqbrmJupmnj1b .~ J17UpGm1JmqmJtJ ilpwGml 

-mm J17UJ'I'J'JmytJurnmpdql uvJmJ tJ1q PYI I J17UJlf'J'JmJmump qm~mdurlf'llj 

IJmrl '( qm ppJmZ 4ilnu:, 'JJ/Imllmb ]rtJ:-Juql) P4n'J'fU1'Jt/ 419pm p-,uJ'I.'l 
-'f,mJmump tjljlmbmb pwJu urnil 'pulmifGf'lpiJU~ ~ J11UpfJubmJ4 ilplUG 

-milmur p1uJ'I'J'Jmy.tJurnmpJql dfmG GtJ-000I.-O!l9 tpu:,Jmbrmqmy. qmp 

-dfmhmumy 71 ljfm.JGh]rqu~ ljdqbmh 'JtJfm'JmJmump pm~ tJilo J11UIJ91J'iU 
:, J/uqm qljilqmd'bmmJm il]nuhJuLm:, qmfg-,upd'll p1uJqqqmjmum'j. 

t{dqfjmqqmp qljfmJmbrm~) J'lqmqqmp-IJmJmump pudmbrm~ -fmplm:, 

'lf ru]r.vJuhmurho brqhmp"hm( t(JqiJm'l'l"'P' qljFmLm) lqp ifLm .vmp1m:, 
~ J'lUpGqllj ililqmJhmmJm LupGmilmm p1uGqudu 'unmqqmp-qmJmump 

71 J'I'J'Jmdmum]r qtflmbmb 'uqqqmJmump qm~mJurh1~ .'1'1 J11U-fJuhmur 

-bo Jmpm:;, qmpGmdmur ljilqmdhmurJm ~"''J"'I'"'P qmp~mlpmpd'f;r 

aJNU&llif'llS tlSllllttlJI.b 'tR § 



!.ti 
ii1JmytfurnmpJ'I'l IJmplm!t {bJ1UIJVmnJ) GtfbtfJulil t/p,utfJurmiJ %OK 'I 
GtfbtfJu1il tfplutfJmJ % Ol ~ fmGmfbmJ iiJu •bJtUfJJ!mn/ tfJqLm fmpltJh 

:mJ'l IJ'I p1uumJtf't ptuilhrqb tfqm!24urnmpJ1fl qmpGmitmur of}S6-0S/, 
tl4it tflqpm Jmrlmmmp9.Pm!t IJ9 p1uqGmv4nilo DIJudu 

1
i1J9Lm IJ41mJu1it '!.'1 tflqnmbmJ'Ih 'n41'1Jur1Jil J9Lm Jmpm!t tfJ'IIJmiJIJmp 

IJtflmL'fl t~miJmpmp IJmpGmilmm tfiiiJmJbmmJm p1uJnm1J'Jmp IJ41mltm 
. ~ J11UbmpfJ IJ'IJutf1mhb ilp1UitJbmiJfmnJfm V ilp1uGmhtfnilo tfmmlnltufb 

tilqmy.4uy!mpJql ltuplqm:;. 

~min 7Jl1Jtf.P IJ'I J11UIJGmilmUJ 7J J11UIJmJmvmp IJtflmpJql -emGmltf!mG IJ'I 
p1uJbmL9ur IJ4nmtfp urq!t 4JqiJiiiJmJbmurJm illtltJm pun bf'fl :pultfJmp 
-mit p1u'tmlj1 'I (Pultqlmur tf1J1Uh1ul pm't) punJ-emurlmp fmpGmJIJmp 

•Jul 'J'I p1u't-em-e 'l'I.P 4lt~Jm mTflmitJ'I IJi p1uJupmnmb iliiiJmJbmUJJ'(J 
tiTll9lmur t/1J1ulnul pmlt ~ IJnJ1ufm1111;,.p iiJimpmllfp qf.,ubmbJmln 1ul 
~'IIJmlrrurlm·lrr iMIJmJbmmJm GtfplultJbmiJfmn/fm 'I Gtfp.,uGm!Jtfnilo 

tpuurJuluiJf?l.P Lupltn!t 'LupGmpJmd 
urm!tbiJiiiJm ') fmpG1 ilqTultf1ufmJmui IJtflmilqmurmnJlm G'!uJu 'JqiJIJmJ 

-mvmpmJurh1j ltlfur'fpJq!t IJ'I p1uvmJt/~ ltmfJmpmp IJmpltmlpmpJql Jmp 
-m!t 1u1'1.J.mmunJ GtfpluGmbtfnilo ptunqGuJJn qmpGmilmm tfurmlnltulli 

tpludqiJJuurmJqiJ'Ib 't1uut 

-m!t ,puJqiJ'tmiJmltq 11m pmlt pu!tJmlnmiJm!2 IJmpJimJ'Ifl lfbmh IJmltmiJJ IJ'I 
J11UIJmurn· JmJmJupun iiiJmJ'(, :m.J.ulut;~dp hupl}ng IJ!f p1ulu~ iiJ'IJimpml 
-lfp qtflmbmh tfntflnbl'fl tdlmpm'l4p qlflmbmh LUIJIIIJ1l 'lqp lflmtfGI[mqu 

Ul!f!t tfurmlnLuln IJ!fduqm'tmiJfduh 1m1Jmmn ? lf1'1Jm't 
1
rlpmff}.,uJuriJil 4Jqb 

•mb ltuqbiJml[mJ'Ip 7J LiiiJPmbtfnilo rlpmld,uGitmJqrlmJm!t t/ltmluJu 

t) ilubql ilurubm• ''J!f I'~~"J8mWJ¥mnJfmt ihJmflyp 7J ii!Jtfnilo 41J'fmnJ-em'. 'j 
p1ui[JbmqfmnJ-em il'!.tf-emill r ilmmln"huln IJ9 p1u'!Jbmq-emnJ-em 'I 'J11UIJGmb 
~ljnilo ,'1 iiJ'IIJ4lJu1~b tfJ'l 7J iJilJmh 1ufltf'mnffm' 'ilqtf'fmPfli" 'puntflnnin 

:tH:::>+a.::~s--
3
H6+:::>ca.:J 

,;;HiS+ 'b:::>+a.:JS+-0
3
H6+:::>ca.:J 

'O:::><;+a.!:ls-
3
0:::>+:::>~a.:J 

'o:::>+a.::~s-ot:::>~a.:J 

•J'Iqmtj,G 

~;mqv IJmp~Jbm'!.fmnJ-em tfurmlnLuln IJ'I J11UIJmd'!il l[m1Jmpmpm4,n 

:
6
H+oa.:J-0

3
H+a.:J 

'0:::> toa.::I --
3
0:::>+a.:J 

'oa.:J<-o+a.:J 
•'t1ubtjq j p1uq 

-mlmum 'I Jqqmt/Gitmqu 1JmpGm114nilo 4tfm'!Jq J1'UIJ'IIJ1U IJ!f tjLqt~~ ltmiJmp 

9Ql 

mp IJmpGmbtfnilo tf~nmlnltuln )uJ9bmh qlflmllmJmump pmlt pubo 

tUIJ1uld1U'J1Uim·'t~mp 'I' ilqtuld'Judfdm~' 1Jlflm,dl1u7JJq~m'J' tfilllltfJV 

m~nJm1 -emlrn/.P ~· pwq:G-f'lt/ iJp.,u~Jbm"Jfm'n/f'(l :JliUI}JbmiJ.qmn{.qm tfur·m·ln 

.J,u./n ytUIJ!JIJlU l tJLqur •(uJ'b 1il"J't/.P IJ'.PiJJ'I} ~ J11ub·mif111 UIJ1uld1u·ltm"J1UJ 

.min 411'-fmwrff•m J11~urJ9l lllflm'fll1u7Jdq1Jmp tfiiiJ·mJbmurJm 
1

J"!Jm'l"''l'l 
puiln'lur ( IJ'md'I.P} tf-tHJ ,p.,uillnlfU IJmltJ'lufJuh'J'I'!. t/'lfmdl ~nt/ 'puil 

·n9ur tf~"O::> pmiJ 4-0'J Glfurmm'ltuln ) .P•.,ullm'llq!t qlm
1 
~mllmJimp qmpGmb 

·I/flilo 41Jfmn/'f'(l tp1unJu.j.u,P t/dq.jlmil mJrr Jl1udqrl• )' 'lmvm' 'ilitmJu' t/d 
,f1U7Jrlq'tmiJ1' tfit~/J,mrnJm ) pw'fGmil,P iJp1ucGm·'lm'Liml t/~1ubt/r, rrlpm·pGml 

·mum tfipub4lt ,4urJql tfdqllbtfnilo IJdm'IJJ'I mJP lfdl.,u'IJqltm'J' tfmm·lnltuln 

; p1upGitqlt1u iJplUGmbtfnilo tfdm'tdq 'llmpllmb.tfnilo fllfm"Jfm. "J t/d'mlt 

-Jq ,t/d91JiniJ9WJ'Ulnpult 1u'tJq tfmmln 
·Luln ? J11U"JGqbiJm':r i11J1ul l!f>ufdub 

~ J 9 IJ' Vim p1 u 1J m; m"JJ1 '/( 1 i1 'J m>y. t/ In 

,-nm'J'Jql 'JmpGmdmut ) JvJmrl 1mil 
-Ju. ''lm.ifiJim ) ptfn"Jqtn'!,-/ iJJu· 

1
UIJ' 

:ilo~q';]S~~m~ 
-.rub 'Jin;p6m~qp -gm~mmmp'IJ'm!l a ... mid 
-1ub'IP}m ';)mpllm.Jmm ·~m\tnlm'lt ll~ll';]m.J 
-at. 'I ii..J'!'!Il\m';lmtt'l o~qdJmm 'Jm;pno~mb 
~•'l';l.f';lm.Jbmm.Jm JllU';Jm.rmump '16 •qq 

-mitJ'lufJubJ'IIJ 'lmltmwflrt/il (Jqbmb 
~tflm<lf""Jmump •bo) tfJimpm>lt/p' f:T-~;;;:;;;;;-r=T--:;;:;;;;;;;1 
LummlnmiJl ) p1up~Jm'lln ilurm·lrr f' ~ · ~ ~ 
-Luln ltupGmdmut J11U'JmJmum·'L. W1 W1 ,. e? WI~~ 

tmdp tfd'IJrfl y 
'fmpnJm% Gtf~m·'lmll'l llm'.PnJtrFb lfil ~ @ij @ij .@] 
-qmJhmwJm, 'Jtflfnrurm-:, tf'Jmdmump 

'fmpdlfrl J11U-l6 •ltiJ '11'1 p1u1tmmln 

_..,...., 

-mpb,mJ iiiJ1ufd.,ubu7Jm qm·JI:;rmhr 1 t'/ 
'Jm'J'Gmilmm Jm•pm:, tjilqmJIJmur 

T T 

-Jm qqp -9mpGmmn tfltdmplm:,r tf'lf \ 1 I 
-m~T,'mJ ~nn:J tJqpfl ~Vm'tmvrmp·qpm:;r . I I 
i11Jrnld111LU7JIII IJmiJ1Gmilmur GI/ItmVJ 

v w 

-mltq 11mpnJmb fmpnJmq IJ9 fmpJqJ 'I Jq'l'f J9JJmut tfilfmpJml qiiiJmJb 

-m111Jm mdp tf~mUJm!t lf'lmJmvmp tmpJur 11'1 Gf.,uG J17U-l6 •1t1 
t p1uil 

-lnqll lfdqiJIImy.4utnmpJql 11mpGmilmm o006-0gl, ,Jmpm:;r lfiiiJmdbmtn 

. -,Jm ltuG9'!.1U f4bmpmJur J'J' OOl-G ll'f 4GmpmJ4 i/JqiJmpJu11 nl'fl 

tqlnuJ !:t'o-t'O 
•7muJ !:'0 

•qlnuJ 0'6-!:' l 
•qlnuJ o' l 

p1uJ'IIImiJ'Jmp IJlflmJmlnmtJ 
p1udq1Jm"J'Jmp 11oJTmL'fl 

p7uJq'J,IJmJmumpmJm'tq1_~ 
pludqiJIJmJmump IJ41mJ( 



64()'-' 0: 1000-1300° mw.pwsJwL qlnJ[.pntJ oq111wqnp.tntJ hL wLf.ntp 

pwppntJp .p[nppq, npp ~wlJw'b f.hpJwumfoG.wLL { 962°: 

bp~wpw111h wzfuwLnwL.pp qhllf_.pntJ, ~pJLw~wLntJ mw.pwsl[ntz wp· 

utwqpw'h.pLhpp lfpw h'lw.t o.pUpfJUIJpL Pw'lwupfo tn • .tJw'b zLnp-':fo4_, Ul'l.UI

JPL qw'h'hw'hhpp ~wpuutw'bntJ h'b ppqwt)'bnq: U.Jq llf_WmG.wnnq wputw

'1f1U1U.p'bhpp o.pupqwsmJp h wt}.ju-wt)'bw'll'~nLJf! ~w'bfuhtnL ~wJwp W'f.W.

JPL qwLftwLhpf! llf_tuppbpwpwp wllf_wopu.pqws'bmJ h'b, wtf:htwsLhtn4.. 

1IpwLg Jbt nl Jh.t pwLw~n4_ pnpw.pu, !phpnufotfoofrmJ ~wJ Jw'ILhqfomJp 
!putnppq: 

· § 35. lflll'ttllU.St> U"lutnu • ..zturu.r. uu.n.bBU"U.'L tr~>.1!U...J.U.3r~> 
l!'t.Sr llt>P'5 nt>'t.C 

lfln'f.llf_Wutp JfuJwL JwJi.uLw~ utb'lfo ntLp wpw'1, wL-':u.u/_wuwpw~zfon 

uwnbgmJ: U.Jq llf_WutG.wnnq JfuJwL JwJwLw~ t/tnfuw~hpllf_JwL JwupL 

cuL~pwJbzm foL!fmpJwgpw { mwlfru nl fib bp~wf/-wt)fuwt)ftw JPL 4../rG.w~p 

'lfrwq.pwJp, WJl wm.umb,Lpmp tfrnfuw~bpU(Jw'b qpwqpwJ I! (L~. 81 IL 82 }t 
1/wpmbLupmwJfrL uutpnt~tnntpWJP ULnw9JwL -:wJwp UfR'lUfWUif! 

urw.pw0 LmJ bL A1 =?2r f.bpJwuurpG.wLfro pwp4.p (~wJ Aa-P9 pwpAp, 

h/lb llf_n'f.llf_Uiutp JfoLl{qmh~mnpqwJpL t), uLnwflntJ hL wntuutb'bputwJpL 

umpnL~mnt.pw b. wllf_w uwnboLmJ hL JfuJwL ~pp111ptw~wL wpw'1mflsw

Lf! (V u -pL) 9hpw'l_wLon'l Ulf'WfntfJJwJp, WJupL.pL' WJLUfbu, np wntu-: 

utbLp111p tfrnfuw~bpU(JwL qpwq.pwJp qpw uwnboJwL qpt)p l-':wutp urpn~

Jwq C-wAh tnpbpp (2 q/16-.p, L!~. 81 ): ftu~ bp.b uwnboJwL fpt)p ~w111p 

UIJf1 ~npbfV!, ~u111w94Jr nl pb i/wpurhLupm, WJL wntuLnbLpmp urpn-':JwL 

umpnt~urmpwLbp' inpnumpm, unpppur 1 llf_htttfom (1 fP,)I!• L~. 81 ): 

U.ntumbLpurp tfrnfuw~hpU(jwL qfrwqpwJfoo ('b~. 81) U(Wf''l t, np 

'wntumbLpmp wJbLwwpwq urpn~ntJ I! mh'lfr { · ni."iibLntJ 550° -ntJ' UtJIJ 

thpJwumfrG.wLnul C-wAI.t ~nphpf! tj.utL4_n,J hL opfJpLwm'hbpp wnwLo.PP9 

wJbLwJnm -:hnwqnpntfJJwL qpw: U.Jq llf_wmG.wnnq 6.50-450° tbpJwu

urp&wL,wJf'L Jpf.lliYWJif! .wJhbwqmwL9w4_npL t, ntuur</r UtJf1 JmuntJ u.w· 

nhsJwL wpwqntf1Jnt11p Ufb111.p { tfrLp lwtfrw'lwLs JM, npU(huqp u~~;~nhg· 
Jw'b. ~npf! l~wmp wntutnhLptnp mpn-:Jw'b qt)hpf!t 

.U,Jq thpJwuurpG.wLwJfrL Jpf.w~WJIP9 4_hph h Lhpph uwnhsJw~ 

IDpwqntfJJntLf! Ufwpmwqpp lL np tfrLp zwur pwpJ.p, .pwLp . np 650°-P!J 

l[bph h 450°-foo Lhpplt wntuurhLpmp pwqw~wLwlwtfr ~WJIILL { (C-wJ.l 

~nphpp ~ hnwLmJ hL op'lfoLwurLbpp wllWL9.PP!J)t 

U.JbLwmu.tpwt)4_wt) JfuJw'b <b'l.nttLhp · hL tnt['/! b. <wL.pwJfoL JRL'!_f! 

;tpntJ Jfub{flli 650-5.500 thpJwumpl;wfwlJpL Jpr.w~UIJI.JnLJ uwnbgJwJ 

wpwif.m/IJntLp ~w'lJntJ { .500-fr!J JfoLllt 6000 CjtJ.riJ, pu~ w'lhpp tf'W• 
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tntt)n<J{J'hbpnLJ Jfubtfou 800-foo JpL1.h 1200° Cfllr~: l.wL.pwJpL JRL'lf' 

LntJL thpJwuurpiiwLwJftL Jfotw~wJ.pnLJ uwnhsLn1 J ~ qqwtftnt:h'b l]iuL-
qw'l' Jnm 150° C/tJ.r~ wpwqntfiJwJp: • 

0 
U..tfuw.tLp U(wpntLw~ntfiJwL pwpJ.pwgJw'b 'lbllf_.pmJ' 0,4-fto JpLJ.h 

1 Yo wt)fuw~LwJpL Ufn'lU(wmLhpp JfuJwL ~ppurp~w~wL wpw'fnLfJJnt'bp 

swqpwLntJ t' 800-frs Jfo'blb. 400° C/tJ.'r~: fltuurJr llf_LUpq t. np JfrwJL 

JfumJp tf'n<J ~wJ tf'WJpL tntqnLJfJLhpntJ ~wpn'l { WUfw-:n4_ht w.tfuw.t

LwJJr'b IJ[R'lU(Wtnbbpp JfuJw'b ~ppurfrtw'fwL wpwqntfJJwLp 'lhpw'lwL

B"'l uwnhoJwL wpwq"<PJwb uurwgntJp 1 Uw~wJL f.RLf'f!• npllf_bll Jfun'l. 

~b'f.nt~, ntLp J.bt) flhpntfiJntL' WJL uwnbgLmJ { JM wpwqntfiJwJp 

wnLuutb'bpmp JwpmbLup111ji tfrnfuw~hpUfh[nt thpJ wumjiG.wLLhpntJ ( J nu't 

300° Cfllr~): .Pt'bwp~hL.p, {Jh JrLl t mh'lfo m'bhLmJ U(wpq J.b. ntLhon'l. 

wpurwfpw'bJ?nLJ T.r~o -Jr.'/ Jp'bJb. 

'bnpJwl p.l•pJwuurJr"G.w'be V .,.-e y/1-
r-'l-'bsml wpw.,nt.{il,wJp uuur.bs-
'bbtJru:. 

1 
Ow'b~wowt) UbrJr' b. JwtftbrJr \cl 

1: w purwfpw'bJ?Jr J fuJ w'b dwJ w'bw~ :. 

wptn1Wfpw'bJ?Jr ·J w~bpkn .. lfl Jr ;._nb9- J 
Jw'b -r-qntfltnt.'bl! (V, ... J Jpzur C>:r II; 1--\:~....;;::......,:::--__;;XIiiiZIIIo 
J£6' l;'bp/UI Jpp_nL"" u.unlisJw'b wpUI

'#nt.filtnt.'b/rs {V.t;, }1 'Llf. 92-m.J 9n~.19 
h'& urpqw.t Ul['tniiUIIPUI'bJ?/r J w~bpb
qm.Jfil/r k Jpp_nt~/r' T.r~o -Jr.y Jp'bJ_k 

'bnpJwl p_bpJwuurp"G.w'b uwnbsJ-'b 

q.tbp[!l U fuJ w'b . pbpJmuurfr'w'bJr.IJ 

(T J'j.} Jp'bJ_IL Jwpurb'bupurwJJr'b 

tfrn fuw~b rUJJ w'b pb pJ w uur Jr'-'b I! 

( U) UlfrUIIU'Jpw'b.f!p u~npnt~u.nt.pw'b 
'1-'lJq-t) I; 'lbpuwnhoqwt) wm.u-

t~. 92. ITJudw&. <lwdw&.w~ wrmw'}rwlifJt 
dJtt••~Ja I. tlw~LJ.L.n,JpJa l,lwn1gdw& 
wrw•pnpJnt&.UrJt mwrFLrn.pJwdp. ~ 
UJWJdw&uuJ.nrtJ.wb IT" -h &brfl. librfJ>& 
umrnt~mntrwJJaG twrnullibrJt wnwfwgn•
de: .Zwum qJtb!' gn•Js ~ mwiJiu uwn1g
dwG OUJmJadwl nLdJtdp djud;& dwdm-

lim~: 

mu'bJrmJr,'/1 't'l d':'J w'b-lfJr .,.,t.Jr'b J wltb pknt.tfil/r p_b pJ wumpll.w'be liwu

kntJ { II a ~b'br.Jtfl b. tJ.UJ>~bpkntJJil.wJJr.L 9nurntJ ~~;uq mJ { WtiLuurhhjilllji 

t/rnfuw~bpU(ntJp Jwpmhflujiurji: U.J'I: tfrnfu.w~hpU(ntJp, pLz.llf_hu qfrmbL,, 

nt'lhb4_ntJ { UfR'llJrw~Ji ~.wrqwlfi JM,w·sJwJp, .pwLJi np J.wpmhLup
111

fr 
fumntfJJnt.Lf! (?,?4 q:fuu3J tfrnl/' · { .wntumhLJiurji· fuurntfiJntJ'bpg (8 06 
~~~ ' 

U.ntuLnbu.frLnf! JwpmbLujiurp tfrnfuw~hpU(JwL llf_f'nohup, '1:
1 

h '1:
2
-Jr 

Jfrth pfl~wt) JwJwLw~wJfttnontJ, wpmw'lpw'hpJr J w~hpb.ntJ{Jw JfiL qn

mmJ qwp'fwLmJ { h WJ'I qnmnL .tw4_wtl! Jht)wLntJ {
1 

U.J'I LmJL 
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rh.uJw'bwftwJfrp_nsnul wpmw'Jpw'bpfr Jfrt.ntftntJ IJhn "(Wt;U[w'bqmJ t qbp

uumhatf.wtt wmuUJb'bfrm, npfr t_hpJwuurfr6w'bf! frtfmtJ J;, fru'I ttwtf.wl'b tL 

<';bmb.wpwp lf>nppw'bntJ tt li.J'l U[WUJGwnnq wpmw'l:pu/h.[lp f!'bf[-wp<lw"t£1111. 

tfw!JbphntJfJw.tfr'b 2hpmp b. uh'l.Jtf.nq Jfrtnt!J/t Jfrt.b. wnwp_w'bmJ h'b Jbtt 

<l'ln'l 'bhppj1'b lwpntJ'bbp, npn'bp t;b2mntfJJwJp !Jwpn'l h'b wnwtwo'bht 

JjuJw'b liwphpt 

1!/wpq t, np LUJIJLW('rttJ'bbpf! umbl]_.tt{_mJ h'b Wf'LrtWIJpw'bpfr Jw"hph

l{ntJfJP l[pw n< 'bpw Jfrtn4ntJ hqwtt p_hpJwuutfrGw'b'bbpfr uttuppbpm

fiJwJpt /Jppw'b Jb.t t wpmw'Jpw'bpp uwnbsJwfJ wpwq.n'-fJJnt'bf!, wJflpwlt 

Jbr} t JwfthpltntJfJ/t u Jfrt.nt~fr t.hpJwumfrGwfJ'bbpfr mwpphpmfJJntbf! b. 

WJfl.[ltufl Jb.t t JjuJwfJ Gwpbpfr WflWt.WOJwfJ 1_mwflqf!t a,umbqfro -':hmh-

1/.ntJ t, np U'., -fr h. U'ol-fr Jfrtb. f!fJ"w.t Jwptnb'i.lufrmwJfrfJ tjlnJuw!JbpU[Jw'b 
!.bpJwumfiGw'bwJfr'b JfrlwiJwJ/!ntJ wpmw'l:pwupfr uwnhen~JI! U[lilnp t 
q'bw {fJwpwl[ npfr'b J.=I/> 1[-Wfl'lw·'l' . 

PIJhWJ'lilfw'i.l lftfrt.bp wJtJ"'frufr uwnhsmJf!, npfr JwJw'bwt,_ 6S0-450° 

Jfrp_w~uiJ/!nJ uwnboJw'b wpwqntfJJnt.flp tfr'bhp wJbfJwJb.tp (t;wJiibwJt. 

q.hU[u, V tl' -fro JM ), puft U~ -U .f. t.bpJwumpi>wflwJfr'b JptwlfwuntJ' 

wJb'bwlf>nllPI!' U.Ju"'frup nhJfrJnl[ uwnhatmz JjuJwt -':b'lmlf l} 11f!U1-

bp.1_wr)t fiLUmp Ufpwt,_m,fr'twJ-mJ oqmqntJ lib Jfr.wJwJw.'bwt,_ hp!Jnt u.wnha

tnq -':b'ln•lf.'bbpfrs' 'l.f'P9 l.t Jntqfr9' ll.pmwqpwltpp ulfqpntJ uwnbs'hmJ htJ 

t.pmJ, V+l'-fro Jb.t wpwqntfJJwJp, Jfr'bliL 400-300° thpJwumfrGw'lt'bhpf!, 

fruiJ -':hmn wJ'b mb'lwt/•nfumJ b'b l.t -':hmw'lw LPP'i. uwnhsntJf! lf.wmwpntJ 

6L JnL'lnul, npm£'1. JwputbbufrmwJfr'lt lf>nJuw!JhpU[mJp f!~flw'bmJ t IJWb

'JW'[ uwnbsJw'lt U[lliJJw'bthpmJ: li.JuUfpufr JjuntJf! Ulb1_.u'ltmJ ht JjuntJ 

bp!Jnt Jptuu{_wJpntJ qwJ JjumJ 2.PP9"JnLIJ' UjuJlllfi UIJU d.hp lJfrpwnl{mJ ' 

t ~pttjuUI.tbLUJpb "(rt'l"(llltnp9 UfWUI(IUIUUJ{llltt llllln U:f'UIUIIJf'UI~f!'iJhpfr -':UI

Jwpt 

A1-/r9 (lfUIJ A3-p9} 30-50°-nl{ pwpJp p'blfllltt JjuJw& t.h_pJwu

mpGwLfr 4 700-6500 thpJlllumfrG.w'hfr Jft.h wmumh&frwl! qwJnt'lt t h. 

uwnhoJw'lt Ulf'UilfrtL{JJn<Lf! qwpn'l. t tfr'bht 'lwfl'lw'zt 

ll.l'1 UfUIWGwnnl[ U[pwqurfrlJwJntJ <:wGUIJu IJfrpwnntJ h'b JjumJ -':n-

1_wsJwJp.' Jptz.h T.,fw mwpwa1_w.t· wpmwrwwflpf! Ulllllhs'brnJ h'lt ·o,.nul 

Jp'i.llh. 700-650° h. JfrwJfl lfpw'bfoo -';hmn UIJ'b frtbsLnul uwnbs'imtz -':h

'lmlJp (t,n<p) Jht.' l.nlfwsJwL JwJw'bwt, uurwo1_mJ bL I/>n/!p LbPI!/r'lt lw

pntJLbp, pw'ltp 11(' LUJ'I 'lhU[pntJ frt.Lnul t t.hpJwumfri>w&f!, npp9 ulfuntJ· 

t tpmJ lll('wq UUinbsmJl!' 
Oq. 92-mJ 1Jnmp1_wtt -<';wuw qJn1_ 9nLJ9 /; mpl[wJ JjumJ/! £pqnt 

Jfrp_wl{lliJ['ntJ' &wJubw~wL -\n{wsJwJpt 

flp"fhu Jfun'L '>htzntlJ t.ntpf! U[bm.p t pwlfwr•lllf'P npnz UfW-':UI&z'bhpfr•. 

J!pnLJ/ lntd-1_lllt} llltzhpf! pi.upd.pwoLrnJ b'lt ~li'P Jfun'l -<';wm!JntfiJntLf!, {b-
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url.twpwp ftnzm zntpJ! tjlwtjlntftfa ifbpw'lwuLtf {• ,2pp J{umz .-:wm'Im
f!JnthLhpJ! f!wpdpwohhtnL Lu,wmwftnl[ flplll Jbt. [rttd-mJ J.L 5-10 % 
lli'Lbp (NaCl), NaOH It LUJLLt .2pntJ lntJ1_wt} o'll! JfuJwL JwJwfJwq 

lliLt.wm1_mJ { h. frths&ntJ !PP Jjunq -':wur~m .. fiJnLhJ!t u.111 Uf,;UJG.UIIlnl[ 

bnUispwJ qwJ hpqtUp JtUtlwLwq JjuJwb -':wJUip oqmwqnpttt{UIJ tm
PI!• JjunLJ t w'fht/r lw1_, .pwb tpJntq}r f/U1pJ tntpJ!' UM Lzw11w"nt
f/Jntb mLp ll'P t.hpJwumfrGwfiJ!t Oflb LUJh awJp t 10-15°-pe, UIU[UI 

qw JjuJw& b.wphpp wnwtwoJwb tf..urw&'l-, put,_ hfilb lliJfl plllpap t 30-
35u -fro JjuJUib JwJ w'bwq wpurlliiJPwLpfr zmf'!l! U1Lp_wm1_mJ 1; J bt) .[llll

bw!JntfiJwJp qntnpzf, lllnWt.lllflntJ { lfqnlnpznt llliUfplJ», "PI! Jufrum &l{lli

'LhshntJ t uwnbsJUI& lllpwqmp1m&f!, pwLfr np qnlnpzfrb , thpJmp
1
wt, 

{u,un ~w'lnP'lPl tt UjuJwb t.Pfr wJbfJwllll{ t.bpJUiumfrGw&J! -<';wqwuwp t 
20+5°, 

· lfjuJwfJ dUIJlll'hwiJ oqurwqnpJtf..n'l -':w'hpllljp& J"''ll!• flw&tlp ( WJL-

.pw'lt, npj!wfl SlliJp t hplll 1_bpJU1umpG.wLf!t flm'lfr' t.hpJlllumfrGwLfr f'UI{'d

PLU9JwL t:hm Lpw t:num&mfJJnthf! JbuwLntJ {h. lliJ'I li(WmGwn.nl[ £lll1.w

&ntJ t wpmlll'lplll&.pfs tbpJn<fiJw'b -':bawor:nJI! ~nLl[hyufrwJnt/., JUw

flmJ t jrttqp Jfun'l ~lllmftntfJJnLLI!l f!um WJU q.uimn'ln•fJJntLhhpp LU[UI

urwftlll-':wpJwp t JjuntJ/! tnlllp jrtL'lntJ, npfr t.l.pJUiumfrGwLp ftlllpntz t 
-':wuLht JpfJJ.h '100-120° { f'WJS nz. pwpAp, -<';p!fHwJfr& w&qmwbqntflJw'lt 
mbuwiJbmfro )• • 

UjuJUIL JwJUI'i..wlf uwnhaJUifJ h'lw'bwqfJ e&mpbtfru -':Uiz"-ft b'b Ulll

LntJ hplJm .. -':pJ&llllJUIL fiU[wmllllf. w) UIU[lll.t;nqhl Ufn'l"{wmfi UUIIlbqntJ[! 

Lpw JjuJlll~ qpfrmfrqwqw'it lllpwqntfiJluLc q.bpw'ltU'bon'l wplllqn~fiJwJp, 
npfJ w'lt~pwJbzm t JiupmbLupmlliJp'b uurpntiJurntpwJp lllnwsJwL -':wJwp 

h_ p) UUJW'iJUil fiJ/.Uifl.UiilrtLJb JjuJUI'iJ fJbpj!pfJ. fLU('rttJflhp, UI('UILU'/f'LUfJf!p. 

qb!fmpJwoplliJP9 (~npwomJfrs) b. JjuJwL Glllphpp w~twp_w9ntJp!J Junt-
uwifiblnt -<';wJUipt · 

U'juJlllfJ JwJUI'i..wiJ wpmllllf['UIL.pft UlllnbgJlllfJ /rpwlJwL wpwqmflJm'bp 

qwjul{lll.t { nl.'IJlfrwJ'b uwn.hsLn'l ':h'lmlJfr '>lllurlJmfiJntfl'lthpfrs, wilt. lllp

mlllqpw'bpp qmpt/_UIJ.pp -':Uiumi1LfiJnt'ltfrs• l/.1'1 "{Uimbwnnl[ pwpllllf wpmw

?f'LU'i.tpltbpp UWilhglrtJf! jnt'l,n"J W"(Wt:tlll{n<J t UIJjuwJ'i.twJpfl "{rt'£"(Wtn

fJ£pp V itt' qb['Uil[lll'b9nlf UUinbgJwfJ wpLUifnLfiJwfJ ULnU19ntJ LUJfJ 'lhU[

pntJ, hpp WJ'I Uf"'l.Uftutn'ltbp/ts "flliUl('lllum1_lliJ w1_btfr funznp wpmw

'lf'UI'bf!Lbpf! U[W.t;UI'btntJ bfJ JjuntJ bp~Jm Jfrtlll1_ LUJpntJ (t.ntp-Jntq}t 

lffqJUIL Lbppfr& [lllpntJflhpp Jbr}ntfJJnLfJf! 'l'l:llllP lllltf!n1_ 1Jwju1_wJ t 
lllpmw'1f'lli1JI!fr 1Jn&umpntqmfr1_ <lhpgt lJ.Lpwph'bU[LUUt.n '1npJn'bLbp hL .t;UI'b-
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. '1puwfmtJ W[!U1W'1[!w1lpp UJWpphp Jwuhpp -\wuUJntfiJJnL'b'bhpp Jh~ UJwp

phpntfJJnt'bJ!, 'iJpw'iJo Jpflt wnw'iJo lfW[U1h(i.Jhpp ~wJ tjrnpp zwnw1_'lp 

lfWLUJht'bhpn1_ ~Ulpnt~ w'bon.J'bhpf!, Jw~w-\hpA.hp[! lt un•p 'bhpUJwz1_w~p

'bhpf! (w~nu'bhpf!), lwpJw'b ~n'boh'bU1fWU1np'bhp .t:w'b'lpuwon'l' wpUJw

'f(!W'hpp Jw~hpltmJfilp'b JnUJ '1wuw1_np1_wJ w'bophf'l!• w'bsphpp Jh2 [!'b

~w~ pwpw~ UfWUJ[! L. WJL'b' 
flppw'b pwp'1 f, wpUJWif[!W'bpp O.i.L[!, WJup'bp'b' uppw'b WJ'b w'bpwph

'bUfwUtn t JfuJ.w'b clwJw'bw~ 'bhppp'b lwpmJ'bhpp wnwtwoJw'b mhuw

~htnpo, wJ'bpw'b tfrnpp Ufhtnp t tf1'bp wpU1w'1pw'bpp uwnhoJw'b wpwqn•

fiiJnt'b[! ll -po HnL. JwpUJh'bupU1wJp'b tfrnfuw~hpUfJw'b 1_UJw'bqw1_np 

y.hpJwutn;'Aw'bwJp'b JpfLU~WJj!ntJt f!uUJ npntJ · w'b-\pwclhzm t 'b~wUJp 
nt'bh'buil, np UfnqUfWUJntJ w~Juwt}'bp UfWpnt'bw~ntfJJw'b · pwpdpwsJwL 

.t;bUJ Jpwup'b wilmJ h'b Jw1_wlwJp'b tfrnt/rnfun•fJJnt'b'bhp[! JwpUJh'bupUJw

Jp'b tf•·nJuw~hpUfJw'b JwJw'f.tw~ Lt, .t;htnhwpwp, JhJw'bmJ b'b 'bhppp'b [W

pntJ'bhp[!t. U.Jfuw~'bp Ufwpnt'b:w~n•fiiJw'b pwpA.pwoJw'b .t;hUJ JwpUJh'bup

LnwJp'b tjrnfuw~hpUfJw'b thpJwutnp&.w'bl! f1t'bn.J t ('b~. 80), puft Ufn'l

UfWUJP ph~nt'bntfiJJnL'il[l Jht} t LUJ'bpw'b, nppw'b ow~p t thpJwuU1p&.w'b[!t 

U.J'1 ''fLUUJbwnn1_ pwpA.p w~Juw~'bwJp'b Ufn'lUfWU1'bhpntJ 'lh!fmpJwoJw'b b 

JfuJw'b &.wphpp wnwtwoJw'b 1.urw'ilq.J! JM t, .pw'b ow~ w~fuw.l-'bwJp'h 

Ufn'lUfLUUJ'i.JhpntJ t 

U.uw~po .t;htnltmJ t, np wpUJw'lpw'b.pp JjuJw'b h'lw'bw~'b "[!'bUJph[pu 

wHpwJhzUJ t ht'bhl 'bpw A.hp pwp'lm·fiiJm'bpo, ~Ulp'i.w~.pp -\wuurntfiJJnL

fiJro, Ufn'lUf·WUIP pw'lw'lpnLfiJnL'hpg h, J.wu~w'i.npwUfhu, i'bpw'bntJ w~

fuw~'bp Ufwpntfnu~mfiJnL'i.J.fro• 

U.Ju q.np~n'b'bhppo ht'hhtn'i. oq.UJ'i.ntJ £';., uUJnph php'i.wtl JfuJw'b 

b'lw'bwft'bbl'PO npht Jhftpot 

w) U'Junur dhli dJ!i!WtlWU'Intd: llh~ Jf,tw'i.wJpntJ uwnhon•JI! 

T Jf- -po Jp'blh LPM u.wnhomJ ftwpn'l t .ppwqnp~'i.ht fo'bluihu tf"nLJ, .WJ'h-

Ufhu tt Jnt'lntJ ('bft. 93, w}t . 

lflunufp frnul' Jp'blh LPP'i uwnhon•JI! uUJh'l~ntJ t wpwq. uwnhomJ 

lJ' -U JwpUJh'bupUJwJp'b tjrnfuw~hpUfJw'b Jf1tw~wJpmJ, npp -\hUJltw'b-
• t . . 

.pJ!'b h'b .t:w'Ii'lpuwhmJ JU Hnf,'b lwpnul'bhpJ!t Uw~wJ'b, hflh wpur~:_. 

'1(!LU'bj!J! nt'i.Jp zwUl UfLU(iq_ J.L_, hflh 'iJpw fJLn(!"-W~j!p -\wuUJnLfiJJnL'i.J{! tfrnpp 

lt 5-6 JJ -po lt wJfuwr)'bp Uf wpnt'bwltn•fiiJnt'b[! lP qhpwqw'bomJ 0,4-

0,5 % -pg, LUUfLU JfuntJ{! fpntJ Jp'blh lPP'i. uwnhon•Jl! 'i.UJw'bqwt[np zJt 

l;'bnp-\p'i. wpUJw'fpw'bpp ''fwpq A.hft, 'bpw'bn.J wnwtwsn'l 'bhppp'b lwpntJ

'bhpJ! .t;wJhJwurwpwp Jh~ lh'bt Upwhp lh'b -\w'b'lho'bnLJ &.w.phpp wnw

twoJw'bl!, pw'bp np 0,5 %-Po Ufwftwu w~fuwrt'bp . UfLupm'bwftntfiJJwh 

'lhUf"PntJ Ufn'll'fWUJ'b m'bp pw'i.wpwp Jw~nLOP~"'fiJnL'b 'bntJ'hpu~ Jfu'i.w~ 
'i.p'AwftntJt 1/pwclwJw'bwlt, LUJ'IUfPUP JtwntJ{! ppwqnp~'i.ntJ t 'JWUI 
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Ufwpq, ;_p Ufw<:w'bt_mJ P"'f'Ap npwft,..t{_npn,J ni'iihsn'l thpJwJzw~n'l L. 

-':wur~wUfhu -\wpJwp t Jhph'bwJwo1_wJ JfuJw'b JwJ,..'i.Jw~, hpp Jp'bllt 

T.rp.. UJwpwo'i.w~ W[!U1W'1[!w'bp'bhp{! w'i.UJnJlUUJ ~hpUfn'i. UJh'lwtfrnfut[ntJ h'b 
1_wn,..pw'bps JfuJw'b 1_w'b'bwt • 

UwnbsJw'b WJU h'lw'bw~p '1hU{pmJ 'bU{wUJwft,...),..pJ,..p t ~ppwnht 
wpU1LU'1f'W'bpp .t;~'i.won•J ( UJbu § 35 ) 1 

lflunu.l'p JDt.qnuf J:ft.'blb 

LPP'i uwnhomJI! thlffrp1_w~ 

Ufn'lUfLUUJ'i.Jhpp JfuJ.w'b -\frJ,'b·w

~w'b A.h'b t, f!'WI'bfr np '1P•W·'bp 

nt'bh'b JfuJw'b ~ppurHw-~w'b 
tfrn.pp ·wpwqntfJJnt'bt Bm'lntJ 

JfunLJJ! -wnwtUJo'bmJ t -\w-

•lhJ.wurwpwp JfuJ.w'b o-wJp u; I-~:....;::= ....... __;_-~~~ 
[utpmJ'bhp, pw'bfr np J.wp-

urhhufrurwJfo'b tfrnfu.w~hpUfJ·LIJ'h 

1_UJw'btw'i.np JpfLU~WJ.pntJ 

uwnhoJ.w.'iJ wpowqntfJJnt'b{! tfrn

.PI!P t h thpJ,wlltnpbWJ~t'bhp.p 

UlwpphpntfiJJnL,'iJJ! J!UUI oLU(!UI•LU

'1(!·LU•'iJ.p.fr ~Uip•t[w~.pfr 'l.Flfrn

l.~. 93 .. "ln'ltqwm~ dJudwr. b'lw&w~r.br~. 111-

dJuntd db~ d~fw'i_wjrn•d, p- dJunnl b~~nl d~
fW'i.wJrDtd (fiU.I'-JDl'l), q-wumJa6mtim~mli 

dJumd, 1}- ~qopbrd~~ dJuoul: 

ph'b tfrnpp L pw'iJ tPnLJ uwnho1h[put 

~-wJ'iJwJp'i.J Ufn'lU{•LUUipO U{WUif'WUUI·"-W~ ILU(!UP~'If'LU'i.Jj!'i.Jhpnu/, 
npn'bo -\wuur-ntfiJJnt•'b/! lfr qhp.wqwhomJ 5,_6 lld-fro, 'bn•Jk,bu ~wphtfr t 
Jfuht Jn''l"'J Jp.hlL. lPP'i. u.wnhomJI!' C,'bnp-\fr'i. wpurow'lpw'b.pp qrn.pp 

-\wuurnLfiJJWI'iJ, JnL'lntJ 'f[!W·'iJo UILUnhoJw,'iJ ppw~w'iJ . ,Wf'W'fntfJJnL'iJJ! q.h

(!W'l.W'i.JonLJ t pwpApw~fuw~'bwJfr'b Ufn'lU{wUJ.fr Jfu!w'b ~pfrurMw~w'il 
wp wqntfl Jnt'bps 1 

· P) U'Jumd hfllint tiflfwl(tuJ]'Inul: llfunLJJ! tmp-Jn''l Jfrrwt[w1pnLJ 

('iJ~. 93, p) ~ppwn.'i.ntJ t ,w~fu,'uJ~h~Jip'iJ U{n'lllfW"UI'i.Jhpfro U{LULn(I.LUUUI"-LU~ 
wpurw'lpw'bp'bhp-fr -\wJIUip fUllnp 'lhUfphpmJ, pwoi.unm .. p1wJp 1.hpJ! '1-fr
urwp~'i.w~fro• .•• : 

1/p'iJllt TJf- U1Wpwo1.w~ W[!UILU'I(!LU'iJ.p(! uwnho'iJntJ h'f.t tf'ntJ Jfr'iJllt. 

U. ~hurl! npnz liiiJ/r•'i. '1-hf'JJi'l.w'bontt. thpJwuurfr&w'b (un'i.npwpwp 400-
3000) . . 

h WUfUI wpw'l urh'lwtfrnfunLJ h'b JnL'lP Jht, npntJ wpurw'lpw'b.p{! 

J'1nLJ t Jphlh LPP'i. uwnhlJ!t .fpntJ U{W.t;hlnL urhn'lnLflJnt'bJ! ~wfu'i.w~ t 
wpurw'lpw'bpp ~urp'i.w~.pfr -\wuurntfiJnt'bfro h A.hfrot U.Jh Jnurw'i.npwU(hu 

~w,_Jn,J t 0,2•po Jpbll.t. 0,~ 'i.wJP~Jwh' ~urp'i.w~.pfr Jntpw.pw'bun•p dd-fr 
-\wJwpt llh~wJwuwJp tpntJ U{w-\htnt UJltn'ln•fiJnt'b{! lwtfr'i.ntJ t 'i.wJp-
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. 20% NaOH+BO% KOH 130 150-250 

159 180-350 
3H~NaOH+63 'l-I KOH 

220 280-550 
50 % NaN03+i>O % K.NOJ 

271 300-550 
NaN03 322 350-700 
NaOH 

337 350-550 
J<N03 360 400-650 
J<OH 

0'- tl'fr "'""''"l""lnulf! J/.6-m•!fflnul t ,...,,.ltg.Jt~~~L 4Uf7111f1R• 
lJ w L n [1 n' '1 n dn 3-6 It 't 

fiJn,j,f! JfuJwL JwJwLw~r 

l7.f 

lfJrLz_/.L w'lwJJrL l[_wf.tf.twJJr fhpJwuurfr&wf.tl! ( Jnur 250°) wpurwrurwL

N! uwnbgLbtnto b. &pw wJpnqf ~mpt/_w<tj!ntJ fbpJwumfrD.wfl/r .t:wt/_wuw

phsntJps .t:hurn w[iurw'1l'wLI![! '1-ntpu hL pbpntJ qwLLwJPlJ lL uwnho

Ln<J o'l-ntJ: l!whfr np w'lwJfrf.t qwflf.twJJr tbpJwuurfrl:wL[! np'hz z.wlf>nq 

pwpJ.p ~ II" ~hurfrs, wntumbLfrurwJfrL utnpnt~urntpwli U(Wt;UfwL:f.ntJ t b. 

JwpurbliufrurwJJrb ,Pnfuw~hpll(ntJ[! mb'lfr t · ntf.thlintJ JfrwJ'f.t O'l-ntJ uw

nhyJwfJ JwJwf.tw~, npfr wpwqn<fJJntf.t[! J.Wlf>wq_wlio '1-wh'l-wlf. ~~ U.J'l

UfWurG.wn.nt{_ J wpurbf.tufrurw Jfrf.t tfrnfuw~bpll(J wfJ JwJ wfJw~ uurw9q n'l_ j,bf'_

.pfrli lwpntJLhpf!, frLzUfhu Lwl.. wpurw'J.pwh.pfr '1-M/>npJwufrwli nthhf.t h4_w

qw'fntJ11 wpJbpr 

ll.umfrG.wf.tw~wf.t JfuJwL ~wpb.np wpJwLpj!Lhpfro .(- ~npwgJw'b 

( ~nJnJwfJ) b~wurJwJp -\w~ntJ mhhonq bp~wp b. pwpw~ wpurwtt.pwf.tp

f.thpfr n<qq_Jwf.t .t:f.twpwt/._npntfJJn<Lf!, wqwJfr& t/._whhwJfr9 '1-Pwh/! ljtrtpu ph

phfntg wlJJfrfWUfbU ~burn, hpp 'Ibn. oJurt{_w~ b'f.t pwt/_wpwp uuwuurfr~nL

fiJwJp: 

ll.pmw'lpmf.t~Hpfr '· npnf.t9 wuurJrG.w'i.Hu~wf.t JfunbJ'f! .t;fJwpwt{_ np t, 
.t; WUIJinLfJJwL uw-\ J wL wfw~ntJ[' pwswU1pt/.t!<.f :(- hpwf.tnq, np UJW~ W'{W

J/rf.t r/_wf.tLwJntJ wtf.htfr funznp wpurw'lpwf.tpHpfr · uwnboJwf.t JwJ_wfJUJ~, 

nz. .1/rzur ~ -\liwpwqnp umbqH£ JfuJwL ~~pfrurfr·~w~w'b wpwlfnLfJJnt'bfro 

Jb~ wpw'fnLfJJntf.tt 

fl) Jlqnpb.puftlt U}uft\U: /J utwpphpntfJJnL'f.t JfuJw'f.t '1-frurwp~t/_LU~ btztu

'f.tw~'f.tbpfru, JrqnflhpJfr~ JfuJwfJ liUfwurw~fJ { uurwliwl nz fJh Jwpmh&uJr

mwJfrli, LUJL pbJii~mWJ~& umpnt~tnntpwt flhJliJrml! pwpJ..p '1-fruUfhpunLfiJnt'b 

n,flhsnq !f.bpfrurw-obJbLmfr~nwJfr11 fuwnhnLf''l- ~~ f.tpw ~wp~pnLfiJnL'bli C 
HB=400-600 (HRC=42-60)r bpb wp"'w'fpwhpfrs Ufw.t;wf.tt'i_nq 

~wp~pnLfJJntli[! zwm pwpAp J.t it uw-\Jw'bwtfrw~qw~ t HRC-f.t 45-fro 

Jfr1tJ..it 55 wpclbpHpnt{_, w111w Jrtl.nfJbpJfr~ JfunLJf! wn.wt/.htnL{JJntf.t nLlifr 

unt/.npw~wL JfuJwL f.t~wmJwJp, npfo JwJwLw~ uurwot/.w~ JwpmhLufr

mwJfrL umpnL~urnLpwfJ hf.tfJwpH,nLJ { wpA.w~Jwf.tt l>q_nfJhpJfr~ JfuJwL 

JwJwLw~ wpAw~JwfJ wf.t-\pwJbzrnntfJJnLL J_~w, Jw~nLg/l~ntfJJnLL[! wt/_btfr 

pwpA.p {, Jru~ '1-hf/>npJwofrw& lf"P~Lw~w&ntJ .t;w.f_wuwp { qpnJfrt fiLuurfr 

frq_nfJhpJfr~ JfuJwfJ hlifJwp~nLJ hL pwpApw~fuw~liwJfrli it thqfrpt{_w~ 

Uf"'lUfwmlibpfr/1 UffUUJ(IWUmt{_w~ qnp~fr/!Lbpf! it '1-burwlUPf!• npnL~ .t;w

~ntJ nLf.tbf.t q.nqwt{_npt/_htnt (bp~wp ~wJ mwtfrw~, 'fWpwpfrmwJfrf.t JU 

J_wtfrbp ntLbgnq, P!J.IJ9 pwptu~ UfWinhpnt{_ wprnw'l-pwf.tplihp }t 
Jt'l.nfJbpJfr~ JfuJwL JwJwLw~ JJrf.t1.h T., urw/!~S.f.wtl- wpurw'l-pwLp-. ~ . 

Lbpf', frL1.UJhu it wuurfrG.wLw~wL JfuJwf.t JwJwliw~, uwnhsLnLJ bL mmp 

wqwJfrL t[wLliwJnLJ, npfr thpJwumJr&wL[! 30-100°-nt/_ pwpAp t lf • Jwp

mbliufr~wJJrL tfrnfuw~bpll(Jwli uh_pLw~wL thpilwumfr&w&Jrot /> urwpph

pnlj}Jntf.t LUlNnJr-bwf.tw~w& JfuJmb, fi'lnfJhpJrJr~ lJ(UJ-':Jwb urhn'lm~fJJ"Vl! 
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'hzlf.w6 thpJ wutnfrllw&ntJ U[htnp I; WU[JI.It:nl[fr wmumh'itfrtn/1 lPP4. tnpnt;nt
JI!' 'hpw .PnfuwlfhpUJnLJf! phJ&funp (&ft. 93, 'l}t 

/lqn[lhpJfrit JjuJw& t;wJwp, W'I.UIJfr'b l[w'bliw'bhpfr P.W'I.UIIfpntfJJnt'il(! 

p.hpl[w6 ~ wtzJnwud{ 10-ntJt 
b) 5p111ntpJWdp d2Witntd: 8ptnntfiJwJp. JzwlfntJf! ftwp6hu fib 

t:wlt'lfruw&n.J I; JjuJw& JwJw'bwft uwn.hoJw& Ll(pnohup zwpm&wlfnt

fiiJnL.'bf!t f!fllLI(hU qfunhflp, pwpApw6fuw6'ilwJfr'b k p.wq_Jwflfr1. Lhllfrp~w6 

Llf"'I.UfUJll'l'ilhpfr JwpmhltuptnwJJ!'b .pnfuwfthpLI(Jw'b U '{ {_hpt'bwftw'b f.hpJwu
urfr-Awfll! qpnJfro 9 w6p 1; (&ft. 80): fltutnfr JjuJwfl ow&lfwow4 h'l.w&wltfr 
'lhUf.p,:tJ, Jfrlil.h 'LnpJwl y_bpJwuurpl>wli uwn.hgJw& JwJwLwlf wntuurh

'hpm(! wJpn'lfn'-fJJwJp lfr pnfuwlfhpU[l{ntJ Jwptnhuufrtnfr, flpw Jfr Jwu(! 

U(UI~LI(WUl{mJ ~ Ll(f1'1;LI(WUI/r u~npntfttnntpwJnLJ' J'bwg11f!''IU1JfrL wnutmh'L/1-
urfr .ikntb U.J'I wntumh'h/ltn(! Jwpurh'Lufrtnfr pnfuwfthpLI(htnt t;wJwp "P"l 

'lhLI(.phrmtJ lf/lpwn~nLJ I; JzwftmJ opmnt.fJpuJp., wJufr&.pf/ Jfulf.w6 wp
utw'lpw'it.pfr uwnhgnt.J I! Jfr'hlk pwowuwqw'L thpJ wuwfr&w'L'bbp ( Jfr'Llk 

-80°)• 
!JpJnntfJJLuJp JzwftntJ(! ~w'bqhoflntJ I; ftwp6pntfJJwU k qn~pgf!wfo:

~wJfr'h mJfr pwpJ.pwoJwft, wptnwq.pwulfr lw.f.hpp ftwJnt&woJw'lu 
lhuurfr ltfrpwnl[ntJ I; zwur Jbr)- ftwp6pntfJJm&'ltbpfr ( qnp6fr.p'bhp, cnnpJwu 

wn.wLo.pwftwt'Lbpfr 'lhtnwtflhp, o6Jh'bmfrwwJLwolf.wtJ- 'lhmwl'bhp} k lfnl;p
gfrmfr~w1fr'lt nHJfr (-':wu~nwurmL Jwlf'Lfru'bhp} umwgJw'lt -':wJwpt 

!Jp~nntfJJwJp JzwlfntJf! mqhfto~ntJ I; wptnw'1(rwLpfr 6w~wlfr Jb-

6-woJwJp k WJ'l LI(Wlllllwnnl[ UIJL ftwphtfr I; lffrpwn.hl lw.f.n'l.· qnptJ-{r.pp 

8apfrUJ l.w.fhpfr l[hpwftw'ttlf'LJ w'L t;wJ wp ( ftwt/lpp'bhp k WJL'b} t 

!JpurntfJJwJp JzwftntJJ! U[htnp I; ftfrpw~fr wLJfrtwLI(hu Jfunwfrg 

~hurn, .pw'Lfr np Jjul[w6 Uf"'I.UfW~f! uh'bJwftfr thpJwuurfr-Aw'bnul Jfr l!lll'ttfr 
" J-wJ qUJ'Itlf.hte nuzhfto~litJ ~ wntumhufrurfr ftwJnt'bwgJwJp k 91'tnntfJJU1Jp 
· Jz"'!ljJwli JwJw'Lwft Jwp~tth&ufrmfr pnfuwpH_n'l wntullfhflJunfr pwlcutftp 
&lf.wll.mJ l;t · 

!JptnntfJJwJ p JzwftntJ I! wnuitwpHw6 I; 1937 fl· U.. flJ. 9-ntuwkp 

ftnqJfro: 

q) lrfudwG qnpb'GwJtwG Alil:ipf!! UfrtJw'b JwJwLwft pwpdp i[wp~-
pntfJJLUL UlnwgnLJf!, wpmw'lpw'flpp fJ4_wq_w1fnLJfl ftnpwgntJ{! Jht) l.UipiJ( 

i[wfrtl[wt) hL JjuJwL l[w'L'bwJfr Jhy_ 'bpw frtnpwuntqJw& J.kfrot 

'bl[wq_wqnLJU ftnpwontJ uurwliwlnt t;wJwp hpftwp ( wnw'bglwJfr'b) 

wpww'lpwflp'Lhpf! ( J.'lfrl'Lhp 1 'fUIJ[hftn'bfJhp, fJhpLI(wpntpw~frl'bhp k UIJL'L) 

mwiwouiuJ hL fufruut nt'l.'lw.ifrq 'lfrl'l!n4. ftwJ::1.w6 4_fr£wftmJ k WJ'f 

Ln,1L 'IPPP"4. l;l LpwLo wpwq wzfrtwtnw'bllwJfrfJ. 1/wunlf. 'lhLiffr 'bhppk p'L

iti!'I.JmJ h'b JfuJw'b l[w'L'bwJfr Jht (&ft. !14, w}t /!um IIpftwJ'bp" pmfrn

frtwl(w'L lfwplf.wd-p mLhon'l wpwwq.pw&pe w&t;pwtlhzut ( e&it'l.Jhl t;wUin 

J6sunlf. 'bhp~fht 
. \ 

.,.. 

Swpwft b. pwpwft ( ulfwl{wn.wftwJfr'b !pphq_Lhpfr wfrLif/r} wpurw'fput'bp
Lbpf! (!'bl(tzJlf.nuf h& lf.w'b'bwJfr J•ht., LI(Wt;ll(wUbl'n[ wpwwqpw'bpft ~wpflttt-
fJJnL'bf! Ju.fruur "'-'l'l.wAfrq q.frppnr.J {ltft. 94, p}: · . 

UJntu 'lhLI(phpntJ wpurwrurw'blf! p'blf'I.JtttJ bt JfuJw'b t[w'£.&w WJ'b

UJbu, nptl(huqfr pw&hgo{_n'l. Jwfthpl...ntJfl'bhpp lw~w'lntJ'b J.b.nl[ "'l"'l.lf.hf, 
uwnhg'bnq ~hqntftnl{t Opfri'bwl(, ttp-'}'bJLU~wjp& 

!pph'f.f..hpf! Jfuhlfru q.p.w1'bp f!U'tiJ.Jlf.ntJ h'b 

JfuJw'b t/;wuLw' LI(.Wt;Ufw'bhtnlf. ~npfrq_nh.w-

ltw& q.frppmJ !pp bqfr .wn.ut'L.Q.pf!, "I'"' huqfr 
wwwJfr hpftJtt J.wfthpb.'"-J.fir'bhp'b tt uwnhs- -

4_4t Jfrk&ms& II(WJJ,wfi.Upm.Jt b.jlh WJUU["
ufr f/lphfl.(! (!'flh_J4}r frp tWIIJUI'iJo.pjr nL'lfWJ.frq - ----------

- I! "' 'IPPI!nlf_, WUftW wur1wJ/r ~hpkfr k .1rhppb.fr Jw-. 

l(hpkntJfJ.flbpf! ftuwnhg~hl'b ur.w•pphp LI(WJ- 'b~. 94. ITJuduali liL'I.at~~ dh.r 

Jwf.t.'bhpmJ, npf! ftJ.Upnq t ww.u't. phpb[ wur.w- mr~miJI'wGftLrJa fli~IJ.d'd'wt. 
Jfr Ll(pn!/Jf!tfr >m'I_UJt/:wl[;nWt . · IJI'DIG{'Ja tmrlfdwli ('J) uJuh-

. . (w, p) L. Uttnt~ntd Ull'm•-
UU .&zwL.wftna.flJntfl mLfr JjuJ.wL t[w'b.-. d~~:~Gllrp: 

'bwJntJ w·pm.w'fp.I.UI'bpfr wh'lwzwpJmJf!r ?opw 

'b Ll('wt.nwft.'b ·{ -w Ll( wt; n4_ hi illlp.ur.wqp.wulfr wJ h fiiLU J,wp.hnp J.w J,h pkttt Jfl.'bhp fr 
wlturfr~ u.wnb9m.Jp wunbo'b.nq <htna.ltfr fAwpJ pwJfo'L.1thpnl{t ?-.w <wwfr.w

LI(hu l(wpb.np t tf'nLJ Jfrthtfru, "PI! t;.Ufif.hlnt[ utpUiw'lpw&p/1 •t;bUI,. hnnul t 
b. .Lpw z.nt{ltf! UU1h'l.6n&.J lf'l"l"f'ZnL zwllfp't»• 9-ntnp~L t.hpJm.flswli q.unn 

'iw'l.npq./Jl { 1 ntut.nfr '19ntJ { uwnhgJ.w& .wpucq.nLfJJntflp lr. ftwpnq 1; q.w·n

Uwl gw6p ftwJ ·w'Ir.;tut/:wuwp.wJ.wp ltwpbpna.flJ·w'L ( t{t.LUt.Pntft . papfr) 
UUiwo.Jfwfl UfoWt.nG.wnt 

t/.wLLwJmJ f!Lft'I.Jif.wd- hpftwp wpww'fpwLpuhpf! t.nllllwzwpJnul 
l;fJ l[hpk RL 'bhppk, JfrLUJwJw'bwl( urb'lw.Pn/untJ h'b l[wL'bwJntJ ..:npfrqn

'bwltw'b lPfw'Lwq.bn~ (&1(. 94, 'I}' Sw.fw.ft k pwpw.ft. wpwwqpw£p'b£pp 

mh'l.wzwpJ-mJ h'L wpU1w'Jpw'bpfr <wpflmflJw'L Jbt [!&J,w6 "L'l'f.""J.frqzptw-. 
'bwv:6nl[t lf'bwowd-..__'lb Ll(/!hpntJ wpmw'lf'w'bpf! ur hqwzwp(/ntJ h& w JULI(hu, 

npll(h uqfr UIU(w.: n~l{fr iupurw'lpw'hp{r wJ hbwl(wpknp J wftbpknLJfJ'Lhpp 

"'1."'1."'1. uwnho&n,z t;h'l.ntftfr w'Lf!'b'l~wtn PwpJwgntJ ( pnifrnfuntJ }t Opp
fuu;, utpurwUf'Upmpwftfrl'b/.,Pfr JfuJw& JwJw'Lwft 4..w£&w

1
ntJ '1f'w&o urh

'l.wzwpJntJ hL wpwwLI(wpntpwftfrl.fr -\wpfJntfJJwJp 'lhUffr wnw1.
1 

npLI(huq_fr 

Jfun'l. ~bqnt'tl! w'bf!'b'lt;wur w&o&fr wpt.nwt'{wpntpwlfhfr wLopnif. b. p'btnh'b
ufr~ fthptl(nl[ uwnhg'bfr LI(Wpntpwftpt 

t/.wL'bwJnLJ Jfrt~n'l. wptnwqpwLp{r whqwzwpJtt&.Jf! ftwphtfr I; pnfuw
pfr.Lht, Llf"JLifnlf. qwwwplf.nq, t;bqntltfr zptw'kwnmflJwJpt U.1q. q.hUfpntJ 
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ILl 

1~ J'"lUIJmf''ll' p1ui/lnqb Mm U'J.1ulf!!luLu7fUI IJ>m'l' 
-Gmil.mm lrniJ ·~ p1ubmp1J iltpufg-,uJu'b:r LupliJm:rmln Jm•pm:r lulqiJBmJ 

~m,UJ 6pn 1 ljtfllu.,Jqlrmp Lupn/p IJii'JmJbmmJm IJilqtfnlm 1iJIJ1ufd1uJub:r 

JmJm'rmn'fUI 
1 
mm 1''1/""'':r ilqm p6mf'll' IJmltfluurnm:r tmJql {'m pn/JJ 

:J'f'JJummJ'IIJifb IJ41mln pml ,Jm<pm:r fl,•m'l'n/1' ;/ pml f11uJun/ pp 1 mup 

ilJqiJ~mmqb f''ll' lu lrn4 <J'IIJJummJqiJqb IJmlrmlmiJqil'fl( IJ'I p1uumJ41f 

Jmpm:r 'lml'nfl' Jpmltf-,uJun/ pp g-g i1Jq11,1mmqb Julun/ 4utnllj 

:pp z
1 
1 mup 4p'bm~'t i11J1ulg1umnm:, 4utJqZ p1uillnqb IJmlfi..,unfm!Jm:r 

S.~qg OOOO!JZ ltniJ 'pp 9 ljpGmwnlt iltpuTg,um,.m:r ljmJ'Il (Jm•pn/p p1uillnqb 

IJmlff..,un/m!Jm:r G..ru 00001 'lrm'l4Jo tJu 1 J'1U7fUI'f':r BIJ'l'lmiJmrJ 

:pn ·pgo 'il1J1ulg1uJbmpljbmJm'tql1 mJ11, ,IJ~ d 

·lfmumb 
'1' f1,'~pultJ-,uiJ1"1GIJm..Pm£J• IJmlJmn¥'1.-hm•p 4mmlnbuln Lup8milmm '!.~11 l.qurJu 

J } p1 _;1 I BIJ~T""!.mJ Jl.P ==---a -ooms=~ , 009 --. 

pulqpmlio 'm¥GitiJ-,utj; 
'lmfg1un/m!Jm? J 4ii1Jmnu:r n'lln·l'!.IJ 1'fplm:r 1 IJ•lq·Jm't iliJ1ufg1u•UJnm:r 

2 tfmJ'IZ fmpn/p p1uillnqb '!,mfg1uJu'b:r JmJmpmJ ljJummJ'IIJ'lb 

IIJ1Uifl1unfm!Jm:r 'iiJJmlt ¥•6,1!19 000001 1 J'1U}f111mJijlt n/m!Jm:r 41 

-qp 'lr Jmpm:, 'Iml'nfl'' ljurmlnbulb 1ii'J.mnw:r IJmf,Pun/m!Jm:r G..r19 !.01 7fliJIJP 

GIJ-sOI 1qqGmlm1J1m• IJ'f "b~Jm't 7f IJlulfPuJull:r m}l~ 00!1 1i11JIJI' IJ91J1U 

IJJ'IIJJummJq'J,'fb IJIJfmlnpm} :il'!.mnu:, f1,mli!J1un/m!Jm:r G..lq!J 000!11 7fl'JIJI' 

BIJ-oog '!.'1 plufLqmn ., tpuFtf..,uJub:, m}l~ 0001 7fliJIJI' '!.'J'llu 'J.Jq'J,Jum 

-mJqljqb ~m'rm•fm'J.qilqJJ :i/JqljJummJqiJ'Ib 'l1Jimlnpm1 7J '!.mltmfmiJqilqp 

IJ'I J'1UfJubmmbo J,uTJLm 4ii1Jmnu:, IJmlg~un/m!Jm? J>pJm;/ nqlnJy 

I iJ J11U n/ J' "J 'J 'J 
-iiiJfJub 1i ljJq'J,lmmqb ;/ pm pv•mJtfq 'l":I'Gmilmm 'IulJG't1uL'!.¥ puJqljii'J.m·n 

-u:r IJmlfi-,un/my.m:r JrtlmJ ~ fmP'!.I'IJ? 11 m.Jp mJn 6'1'17 1ilgl,u7JJqlr 
-mp blm fJ,Fmljp ltm •iJJ,m'm'lb lbuJpm '11!/ 1u '1'1 J'1UfJ,Gmilmut 7f ljmn1u 

•( «mlrqt/;~ 'J,Ijfmt}lu7JJ'IItmp») ilJqljiiiJmnu:r 'J.'/fmlriJ#Jp p.,u'lm'luJut'J,qq '!/I 
rumJqZ '!.IJ1mtflu7fJqqmp lfmJmJ ljh,pm 'J.mil'llm 'ii'J.1ul(/7un/m!Jm:, 'iii 

-'f,mnu:, 'J..m"tmn/u,Pu.p LuiJGmlmum mZmb 'Im~lrtrn'fiJbmp. ~ JvJmJ qmiiJIJ 

tillmutqb 'J'I p1Uij6milmut iiiJuJu '(iiiJmnu:, ljfuq1utj;) Jq'f,il'f,mnu:, IJtflmlrtfJ 

-Jil p 'llf •/'1U1Jmlmum J'lU'J.mJ'I mlnm 
1
ptumlmrL 'Jmqm•17tfqbm I' fm pfL'Imn 

puilljmonu:, 'lmlf.mtn.Ju.pu.p ~ plupJupmL'fUT illmmqb qm't•mbm'Ul'J/' 'IHQ 

:p1ulmf'lm'l? .f p1u'J.mfmq il'J.1ufg1U1 
'lml'n/P 77t1 :('llfm 'I Jq'J.liJqmJJUJmlnJqiJ •JlfiJliJifmJ,uJm/nmmJm) Jmp 

..... . !ILl 
~rm:r ljJ'f'I~mnqm Zu/u ljJqqlfl/fJub 1~ nqlniJfm, '(q,1fm 1i J'I'J"U'JmJl ljln 

-lj111 11m 7f "'lfm~IJf 
1
JqiJVlfniJ1 '!.IJFmGIJlZ 

1
JlJ'!.PIJIJm'f.pmUJm) ljJqiJlmUJqb 

nqln11JIJ ~ p7UpumJij~ 7f J"UfmJ.mm 1Jfm1 mml IJIJ1U lqp IJ•mlfi-,uiJIJZm'!. 

~qilqp ilp'Junfp 'f.Ut/11~1Ub'f.llj pmlf pv-77r1 ilp 1un/p IJIJFmfi1u7fJqqmJJ 

t( p1un/1' '!.IJF 

~mGuJmbmli) pu71j-Jfmllmb fl,lf p1urt,GmilmUJ ilurJqZ fJIJFmfi..,u"'IJ'I~mp lr•miJ 

-mpmp ljJu •ilp-,un/p IJIJFmfi-,u"'IJ'IIrml' "'lmiJ ~ p1u]rumJij~ puJqiJJmmlnmp 

1rm~mln' lj'fJuljlmb'[j :(•fi !JG61) Gljpbu~ 1/rt,ljbbulu'p 'fb 'p lqbq ~ f""P 

-~Jmlmvm i/Ju '( l'"unfp 77rJ) i/p-,un/1' JpmpBmilmm 'J.UIJGirlubiJIJ puiltJmn 

-u:r IJmlfi-,un/m!Jm? J>pJmJ ~ 'H>m'/tfmJmmm•fJqpm BIJBIJuJu •JqiJ~miJ•m'hq 

i/Jml ljp IJmpn/p IJIJimfi1u7fJq~mp ljJqiJlmurqb IJlfiJ1U IJ1uFfi-,uFu'6 

:ilp1uBmurn 1Jm1fi1u~IJB1uf'ml' J>pJmJ IJ1murqb lbuJpm ,1i 

''ImFfituJfJm~ J>pJmd ljfi11u7fJqqmp Lup,PZ ,"'I IJlf plu"Jiu:rmlnm punljlnn!Yl 

:ilmJqZ 'I-41 mfi7u7fJ'I~mp ljJqnmp Lu p,Pl ljlmmqb IJ9 J"un/ I' 7f p1UIJBmil 

-m•m umq:r ''fmp~mZpmpJql Lup1ulr p1uGmpml ljlf p1u~tlmlfl'I'1 iluJonjm'J. 

<Jmpm:r 1ulm1Jmmn IJ1ulfi1u~IJB-,ufm'i' flfl' plulmpmf lbuJpm •ilJqiJlmw 

-qb ljnljlnbrm• t1Jmo!Jm7 :IJIJB1ufm p 7f ljmmu 
1
ftm•pn/ pl ~ p1u1Jp ( il~1ullj p) 

illmpmf fm6m1Jp ljlmut'l'b tf1,1Fm 7f ilJq'!.~IJbjr ,p1uJqiJu'lniJl •iljl1u1iJ'I~ 

-m•p tfJ'IIJI'm>lllm 'I 'I p1u pn/p pluJq'f.'PIJ'Im''!.'i'mmm 'IJm'!.'fJo :ilmJr{l 'J.IJI 

-mpPu7fJq~mp LuBqiJ1U IJ1U1fflu·urnm:r f'91' lu iJnmp LuUJmn/Zm ~mut '!.ml' 

-,PilZ. lflm'Uiqb IJrfm.Jp .11m• •illmpmf lbuJpm· ljlmmqb 'IN lu IJ'lf p7un/p ,'Jml' 

-n/ilp IJIJfmtJ1u7fJ'I~mp IJ'I p1uqJmt]1Jq ilJqiJlmmqb Luutmn/Zm p1uJ'IIJIJml' 
-Tmln fmpJb,mJmiJ'J. puum!Jmm·ln 111'11 :ilq.m'~~mlfm_!tbrt,il 7f il'J.1ufg-,ulfljG1uf 

-mp ~ Jfm8 lfmdfJim 'il'J.1ufg-,uJfJmlf ~ JvJmJ qmi!Ju ,'J.1uftl-,u1JIJB-,ufml' 

JvJmJ ,"'I 'IJ1ulff..,uJfJm~ JvJ.mW ,"'I 1m'J'f'J.1U LuJm~ IJ1 lfm'!.ml'mpmljp ilw 

-mlnbuln '( 98 •h) ~ IJ'!.utlm:r n'flnliJIJ •BimtJ I'J.Tufg-,ulf1JB1ufm'l' J>pJm•J 

11fpu:rmlnm ~ ilm'lln ljmmu 
1
p1uJ'IIJ'!.mi'Tmln ljJ'I'!.ilfmpfl,u'f;/ 'l,mqmn/u,P 

-u.p-Lup'J.IJJ~ pmlf qljpm'J.IJb ''!.IJFmfmpJm:r 7fm17, '!.9 p1uurmn/Zm 'J.JqiJ 

-lmurqb bfm ~m'!."'I'"'P ql-,u'I"'l'il' BFmJ 'tpuFfi7UJfJmq JvJmJ Lupu:rmlnm 

iJq-,uFtftu'J.1ufmqmZmp Tr1'J.91J1U ~ ilm'lln qlm tfurmu '(fl,mpijtZ} IJmpZmp ~ 

p"~uPifJmff"flf ilip]11u7flll'llrm·p BIJmJq ,pluJqiJ"J.mplmo/n bJmd IJ"'' p1uurmn/Z."" 

('!.11m 7f Jq'J.bJubL1u ljJq'J.BUUJnm:r 'J'lliJ 'J'fiJU'fniJ1 "'l'lmiJ'J.f 7f 'J.mqmJ 

-u pun •J'I'!.P41Jm1Jpmmm) J'fqlmmqb pljf!!m pbmJ IJmqmiJIJlmiJqilq 11 

;:,JNUiltJl '\tiG'O-elt.IU'ftquqlt'fiJl tiS'Oitl"l~Uitl ·t.c § 

:putJIJZ IJ'tml 

-uJu l'.,up•Lp ~ luuun/ pmq i!G'!.m · illf1uLq:r Lun/p tiJJqljluuun/ Jun/ pm't 

il£J11u'fJ'lqmp qljli!Jq'f, 1JqiiB'J.m lqnfl' p1u'J.IJ1 ~ mlqpm.J:,'lm JJq :Gmlt 
~mlrriJbiJm:r tJil'!.omJbmmJm Lupn/p ljppJmZ ~ ilmqln illr1uL'I? LuiJGqumn 
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-t/1 UIJ7uFf1-,uJfJmJ H t/Juur~7uh'Jt/ qmiiJu 'pnrbiJm' IJmilqF m ~ Jilutjr Gtf 'I 

-7uFf1-,uJub:, bu]rl'I'!'!r'mln dm'l'm:, 'I'm'I'Gmilmur mF~mqmpmpmt/p t/df-,u"'IJ'I~ 

-ff!_'l' bu]rn/p lbuJpm t/u'lnt/1 UIJ7uFf1-,uJub:, t/iiJmn t/•'l(tl Lu]rlqm:,mln 

.J.m'l'm-:, 'Jml'n/1' ]ruliufi'll' nFm t/urn-,y tiJ'J-,uf/!PuJub~ J-,uqm:,liqiJ t/iiJmn 

t/•((;J ~ nt/1m•ur i11mFJlimurJm 'JmFfi-,uJub:, JmJ.m~mn7in bu]r1qm'!tmln 1J 

"''.mlf17Uf'll' nFn :;:pn H. alL ~. dmwrm]rm:, iJJu 'ilpmFfi-,uf.if.l' t/nqJq~mp t/d 

-f-,u"'IJ'I~mp t/Jiqnt/1 bu]riJurh pJunJqq t/Juur~7u1tqt/ ~ pJu]rZuJu 1f Bt/q..,uFfi 

--,uJm~J'I t/nmp Lu]rn/p t/uqnt/1 ~7 fm1rn/m~ i1q-,uFf1-,uJub:y Lu]rlqm:,mln 

.Jm'l'm:.-'J'm'l'n/1' t/lnt/ur nFm Ju. '~ bJm'fb tdpm(g-,urlm~Jq lburlpm ]ru1'1"Jrn/p 

.JmJmliJulm:,-urm.:,liiJi11Jirr 'p-,uJqF'IJ/nn ~ J'7U ]rG'Iumn 1f p-,uJuur~-,ubqt/ 
j J'"1U1Jmil.m'UJ '1fiiJqiJ·Bt/1fd'I"Jr ]ru1q]rpJmZmb'lur iJuqnt/1 ']runt/fnnFY/ 

,J,r 
--,JJ..n -s •Juurlpub'!.l/ -1 

•lmur9£ -~ ·~mpqn!n 

.Jmdmf..Jo~ms-mm9f.9il~m 

·~mpnlp 771l ~ .. 'l~nm.Jf. 
-mm.Jm . .Jm~.Jq '!l6 -~'\ 

ti1fihu"JJq~mp (uqnt/1) t/1mlurqb fmBmoilmur puJ 

-uur~7Ub1J•if pul'I'J.6'1umn. 'Bt/JqiiG'Jm bFm nt/lm-b 

~ nwhub ]run 1f11Z iJJ7Ul bu]rB7Ummp J'IF'IJ/nn 

e ~mur qmpZtjp tJqiiGqm p't/'tJmpbmJ buG'I'I..," 

ft/bmpmJur pp 1 urup 'J9 fm]rn/ZmrlmL'Iur 

mrl]r 'itJF-,u1fJq~mp 1Jt/iiJ9'J' t/Ju ']ruiln'lur t/Lo 

mFfiJlifn l''ll'm'J·n ~ fm]rurnmJurmln nqlnqf7UIJ 

qFYI ,J'IFqJinn ,iiJm., 'Jt/Fmb-,uG'JG Luq•G'Iu 

_,., ~ fmifrJbmb'lur 1fiiJ9'f Bt/Jum~-,ub'JiJ 

'"J.i/Jqq Bt/7Jdq ]r p7upJmZ GmfiqiJlmiUm• t/q7u i11 

·"murqb 'lifm t/Bm;J tp-,upJmZ 'Jm~mururln ~ p7u]r 

-JiJur qmJ'J 1f p7uJ9'J'JUJur'I'I~ ~ p7u]rFm~mL'Iur 
i11murqb · 'iJrpuF f17uquJur'Jq~mmJm Ju ]rmvlm"1,:, 

'}Juur~-,ub'Jt/ 1f ·t/1murqli t/]rGmJq]r t/bnqlnJy 

t(pp e-!:' l Jm;/imJu]run) IJf-,ubm:bm]rq '}qt/1 ~ 
ilurqln iJ~mGmJ 1flifp t/J'I'I'f!IF-,u"'IJ'I~mp t/1mwrl.t 

"bu]r·n/p 1f t/Juur~-,ubqq ,j]J-,ul buqGm]ru:, iJJum 

-~-,ublj~ p7uJmurmiJ ~ urf-,uurlnmlJZ mm:,bqilqm 

.Juur~7ub'Jt/ 1ffmqm1b 

'lqp t/Ju '"'If t/bo l'I'J'm"Jn fm}rurm'!r ]ruilfm ]rJur~ 
IJ7uF~tjmLL-,u t/q-,u qJuur~-,ubqq tJnrpm:, qmpnJJ' 

t/flF-,u"'J'I~m'l' (I} t/u'lnt/1 ~ p-,ufmumf iJJu '( 6} 

t/qmJm1mb hi' fmpJm ~ GF-,uG J'7U·f:6 ·7tJ. 
'"'If 'JmnJnmurmlnmpm:, 'It/tJF-,u'IJ'I~mp Lu]rn/p 'JmJq ]ru1mm 

'Bt/~m]ri'JbunJ buG'IIJ7U ilfom]rJur~ IJ7uF7'JmbL-,u pm~ Ju1~ 'I'I J'7Umnm•Jmmln 

.i1Jum~7ubqq ti11mm'lb Lu]rn/p 'I'I p-,uJu]rmb'lm J17unJ'I'I .t/Jum~7ubq,j 
-turZmb qm~mntfqbmp IJmiJmn/utf:ul/t qmlfi-,un/my.m;y qf-,uq iJlJ-,ul t/Jumm~ 
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.-,uli'Jt/ ]ru1qqGmlmum 'ii'Jmnu:, 'JmFj-,un/;,.,y.m:, JvJmri ~ J'"1UIJBIJm ]ruJu 

'bt/u'Jq1un fmppbm~ GtfJ'I'IJomlmb t/1Jmil t/1' pm~ ~91' ~ J'7UIJBmFmqJq'J 

Bt/IJqJt/ iJJuur~7uh1JtJ tJuur~7Uli1Jt/ ,iiJm'!_ ~7uurm:, ~ p7upl1Jm:,mlrr Jmpm:, 

-,u1qfLqurn urZmb 1Jm~mn11Jhmp 'Jm~mn/ut/rut/r 'Jmfj-,u_n/my.m:, JvJm;J 

tp7U•f:6 ·~'J fmpJur . 

~ Gf-,uG 'Jmpqn/n 'Jml'n/1' J.mJmbJulm:,-urm:,b'JiJ'JY/ tJm'l'm:, IJml'n/1' 

fLiFmd7U"1JJ'Il!mp ( 'Jlfm "'I Jq'J~t/'Jm1h 'J'f'JU'fnt/1 Ju]rmBt/1Z) t/Jq1J1murqb 

Jm~J'I 'I'I p7uu,mJt/~ JmJmJu]run iJliu£1'11' IIFY/ tiJ'JmF(/-,uJub:, t/iiJmn 7711 
~ p-,uGqmbmJ'Ih i1q7Ufj-,uJub:, J-,aiJm'::tb'JiJ Lu]rlqm:,mln Jmpm-:, 'Jml'n/1' 

~mqmpmp.m41' t/df-,u1fj9~mp IJm'l'n/1' l'burlpm-t/1murqb riJq 'p-,uilln9b 

qfm · 'I'I p7uu.mJt/~ il.hudqp ~mpnfp JmdmhJulmg-mm9b~il.~ll ( m 

•Bt/Jqq~.m"JmLq J7JJmur 

qm'I'Gmilmur 'Jut/B~7Ubqt/ t/J'I'Ilmm'lb 'I'I p..,u]rmbo 1~ ]ru1'1'I1'1 Bt/'JmJ'(1 

tBt/'J..,uFpj7UJub:, t/iiJmn IJm'I'Gmilmm 'Jut/8~-,ubqt/ ((;J Jfm•B pm·~ JfJmrl 

1'/'It/1 ~ LuJm~ i1q7Ufj-,uJub:, bFY/ tqt/lmiJbmmJm qmFfl-,uJub:, JmJm7 

-mnqm 1f. t/nqJ7~mp t/df-,uirJq~mp bfm ~ Jmnm]rm:, iJq-,uff]-,uJub:, J-,u't 

-m':,li'IiJ bu"Jrl'Im:,m,/n Jmpm:, 'JmpGmilmur t/p}F-,u1fJq~mp t/1m·ut'l-b. 

. ty.m t/1m7'J•m"Bqm t/Jqq~t/urm:,. 

t/urt/q.qurn7um J'7UIJ,Bmlmum tJ7 <Jmrlmllfurq:, '"'I ~ "'lurmy.Jm,~ BIJmbmtjrml 

qFm Ju t/qmil '~7 Ju]rmbqmur]r 'qfm~mn 'i1p7UBmilmurJqb t/nt/fnnFY/ ti1tt 

-moy.t/mnmpJ'fl 'Jm~m~t/urt/J~ t/urmlnLuln ~ p-,uGqmbmJ'Ib ]rut/tm7 t/1q]rm 

~nt/qf-,uq 1f ]ru-0006-00I iJqmy.t/urn_mpJ'fl qm'I'GmoilmmJ'Ib b!m Bt/tr 

-7UFj7UbmJm qmpGmil.m·m fmiJrn/mt:, t(0o!:-oe) iJp-,uGmilmmJ7b Lu]rq-,ub 

-qiJ J'7UJ'f'Jm'J'Im"Jr-'JmJmum]r pm~ p-,uJ'I'I'ImJmum]r 'Jmil <JfJm.rl 'J'IJ 

-ut/1mrbb t/qt/1 ~ ilm'lln "'IJ'fp Bt/m'l~ qm~m~t/mt/J~ {IV pm~} £y iJp-,uG 

-milmurJqb ·m•lnm <JqqiJmy.t/urnm Ju]rmJ-,uFJm:, p..,uqmF~JFmiJr ~ p-,upbmo~ 

'1 ~ JfJmd Gqmbmtpm7 iJq-,ufj-,ubmJm qmpGomoilmur qut/8~-,ubqt/ Ju t/qmr'f 

t( 1/, ·h) iJp-,uGmurn t/urt/'I'Iurmum 'J9bupu:, 1f iJp-,uGm~t/'I'Iurmum 

p-,u]rwJm]rm ~ p-,uJ'I'I'Imy.t/mn.m'I'J'Il JfJmd t/1'/]rm qmilqfm 'iJq-,uFfl 

--,ubmJm qmpGmoilmm t/urmlnLuln ~ JfJmJ qmiiJu '~ t/qurFm:, n'lln7qq 

trlpmpBmf'll' qmFfl-,umnm:, t/mJ7Z fmpn/p ~ 

J'7UpG~'IL-,u iJJu '~ J'7U'Imf'll' i1q7UftJ-,uLu'lur qmpGmilmur p-,uilln'lb qmfel 

-7UJub:, JmJm~mn7ur JmJm]rmrl 7u ]ruumy.urmln bFY/ ti1q7UFfl-,uurnm:;. t/ut 

-J7Z fm"Jrn/1' ~ f91' 'JmilqFm 1f i11mur'lb 1mqmilmm p-,uqGnm:, ~ JpmftJ-,uJ 

-unJ f91' qmilqfm •iJ~mqmpmp qomopGmilmur ~ f91' qmrJJy t]ruqmF~JFmiJr 

Ol-E.J-6 1 p7uy.m iJqwff]-,uLu'lm qmpGmilm•m ~nt/ '0pnfm"Jt~ !:'0 '17'It/l' 

G}-6 ~ p-,ubmp'J iJq-,uff]-,uJub:, JmJm~mn7m Lu]rlqm:,mln 'nt/1'/'ISm'f'll'" 

J1Jl !: 1fl'It/1' Bt/-I iJq-,uFfl-,uurnm:, t/urJ7Z fm"Jrn/1' '~mqt/Jo 'nqlnnFY/ 
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-ot 'lfin'J4Jo rUIJqZ fmpn/p Jpmlg•uUinm:r Jilu.f lm'JmUin n11mUI '!'1 

1F1ug iiiJmJb Ju 4'Jmil 'i/J'I'JUimlnbuln fm fUifO J pmf g1u41q nfpm~l Jilu.f 

"1'1 41qmmbmJqb l''1uiflnqb 'Jmpnfp '!4fmiJ1uTfJqlfm I' 4Jq'J1mUI'I-I.J 

''Jlfm Tf Ol/\.-8/i. ;J'I'JUimlnbuln 'J4fm'J 
·fmnffmJpJmJ '!'I p1ufJubmU1bo ('Jlfm '1 Jq'Jl41fmJ,uJmlnmUIJm •Jq1Jl41f 

-mJJuJmlr?Jq'J) Jmpm:r 4il4f·Jub buJdlJmg'Jq 'Jml'~l' 'J1fmg'1uTfJqlfmJJ 

~iliJ•u·Fifrulfwflhu-.,m'l' UIZ'jpmJ!r'J'"'' 41f•ul'41' fmifnfpl lqpu:rmln'm buJmil( IJ'Il 

ilJ'I'J'Uimmllmln· L·ulfm'J•ulllmln 'J4fm'fl/'.fm' 41qpm'. B·'i'-% l'O:-r·09'0 ,Jmpm~ 

~ul'lpu:,mlnm 'J'J'ufgwiJ1uFmlfmZmp ~l JmJmpmJ i/Ju ''l'u!f!IJuJfJmlf 

JpJmJ lu 'J'I J'lUIJmUin P4:-Ju'JZ IJmpnfp ,'Jii'J1nfrm 'JpmfgJu41qnfp JfmB 

'!'1 fmpmpo ilJq'JUimlnbuln bulfm'J•uJmln 'J1f.mn/fm nmlfmln 84-% t'O 

tJq'JUJm}nbuln 'l4fm~fmnJfm bulfm·IJ1UJm,ln 'J4fmnffm % L'0-9'0 

Tfl'J11' 81-t'O J'1UIJmlfm'l1'4!r 'J'I p•ufJubmUJbo · Jmrpm:r 1Jq1J1mmqu 

11uplf.Pmd'J'I 'Jml'nf·l' IJ4fmiJrluTfJqlf·mp JpmpBmilmUJ 'Ju48lfJub'l</ 
tp1u'J 

•IJm:rmln IJql rulfmpJm 4n11nbfmr ilJq'Jlm·UJqb fmpnfp JpmplfrmrrJm'J 

-i/'!1 1Jfm1JJ 'I''"J'I'J'JmJmump 'JmplfmvJm ~. p1upfJubmJ1 ilp1u1fm'fJm 
M11 rJmpmt:, 'J'm'J'BmJilu.f 4Jq'lflnuJm1 fmp8m'Uin lfm''Jmpmp 'JmiJ'nfl' 

'p•u-000~ mup p1ulfmpJm ~ p1upl'Jm~,;;ln UUJ'I!r B1p1unfp JpmpBmifmUJ 

.IJU481fJub'J4 f'l"•pfJubmJ4 pu?qp ~TfJu B1Jq'Jbugqp fmpJbmJmlf'l. 

rJqiJBUUinm:r UJmpum/rmmn11f Tf UJmpuUJpmr 'JqiJii'JmJmpJm:r lfJuUJ 

-m:r 'J''I J'1URJmJ41f Jm·pm:r 4Ju 'pwfm~mliqUJ 1111JbZ'9 4Ju.111lf1ub'J1 Jpmp 

•l/rlm•IJ'J 1dfwTfJqlfmp Lupnfp ~ f'1Ul'Jm:rmln ilp1unjp Jm.J.mbJu6m7 tdmp 

-m :r 'Jmpnfp ( IJlfm Tf JqiJgf"uTfJ'Ilfmp 4J'I'JJ'mUim 4J'I'JP4'!m'lf'mUJm buB 

-q1J1U 1Jubup f'll'' 'Jq'JlfVb·p' 4J'I'J'"'In41 Tf'i'mlf'Jf) 4Jqn•m'l' '!4'f"J!ITIIIm 1flT1U'f 

-qJqfJmp 11mmqb '!9 p1uumJ41f il~m'Jmbq lJmpn{p .Jmdmluu6m!J (b 
tJq 'JJ'I fqJinn ~Jummlf1ub '!4 bu 8'1'J1u gf1u7fJqlfm pm 'Ju'J 

J'm·lf IJ1fm•'Jm1b fiJm:, '!'1 p1uumJ1"f Jmpm:, 'Jml'nf'l' 1·Jq'JP4'Jm~pmm·m· 

'Jm'Jm'Julf Tf IJ4fm'Jm1b buBqfJ'U ],ubup f'll' lu 04-9 <JmJmJupun 

• •runfp Jpmp'JmvJm'JiiiJ4 -~ 

p•uplu'J 1Jm4B,mJqlno 4_n41nnT'{} '{o006} il'Jm·y.1mnmpJql IJmplfmvJm Tfl'J'/!' · 
~ f''"'lmilmm ilfiF'uTfJqlfm1' fmpnfp 11mUJqb 'J4plm:, 'JmfeJJUI'J'/6 Mm 

'uUJq:r 8Ju1qJml.tmb ild'Jmmmnflm' 41nuB'J[J ''J'uF£l•upJql Jpm.Fflwlfmrl 

-mil 1'JmluJu 'I'Jmhr:,mln p1uJq'J1mub IJ1i1Jq'J illmmqb Ju 'nqlniJTm 'J'I. 

J11UJUIIJU ilfJ•ufg1ubu7fUJ IJm'['Bqumn 41mmqb {b1uB'JB} pug1lmJ;r tilpw'J 

-m"i'Jnrr Tf ilp1unfp pulqbqUJmpm:, ,B1pwlfmvJm mbmmq:, 1Jq'J1mmqb fmp 

-nfilp pu·((tJ lq"frJmpmJ:, n11mm ~ 'J•ufeJ•uJupmJm'l:r m'b tilfJJufeJJubuTfUJ 

•ulqiJBqu"mn illmUJyb pug1ZmJl TfnlVJ.' 1q,IJGmUJmpuU1pm• ~ 4•1•qJm'IJ 

rilpJU8Jummp 1im1n11up~ pmlf 1Jl '!'1 p1u'!Bm1p Tf ilifiJmnu:, '!'1 
J11UUJml'Jm' pulnJqlf mmpuUJpm 'uUJq:r B1Bul1pmlfm'Jm/'mp fmp'Jmp:,mn 
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i/uJonfm'J 'uUJq:r B1ruB,m1jl. 1ii'Jm"'u!r .iiiJuJu 'puqlqu 11fm"Jmpmp '!'1 

vmpu:,mlnm JmJm.Jupun ilJqi/Jm., 1-'!(tJ 'JmJmTf"''l7 tpuJ'I'J'JmTlfJFmp 

~ p1up.fml iliJ1uTf1JuLUTfUI 'JmpBmilmm 'Ju1Bipub'l4 Jm'l'm:r IJmpnfJJ 

q I''"P'JIJJlf il71l1B Tf lmUJql.t Ju'J '!'I p1uJbmbqm ''!'I ·f'1UIJ'"''!r illm•UJql.t UUJ 

-q:r B1JU 1Jm'l'm:r IJmpBqumn 1Jumlpub'J4 ,J1 BIJ!f!r 1~ nqlniJfm '4gf1up 

-qJqlftnp fmBmilmm. 4lm·mqb nqlnl'J4 ,JqfqJinn-JumlfJul.t14 11nql.t ilp1u8 

•1ummp 4Jl ~ p1u'!Bm1p qm'Jmpmrpm41' ilJu 'JpmppLqn 11fm.,ulf ilif'Jmn 

-u:r '1'1 p1uUJml1Jm• 'l4:rmln •ulq'Jnm:r 'J4'Jmyt/mnmpJql bufl'Jm:rmfb 
·• ~~ J'lU'IJ'ffl'ifm·ur bm_Jm· ilgf•u71J 

·'llfm:p 41m:U.qv 'ilpr~u81uU1mp 4il'lm·nu:r 4JuUJlf1UV'J4 '!'1 p•ufJGm4p JpmJ' 

-bqn 41fmy.u'l! rp1uillnqv 'I'm! lfrufm,lf·um 'Jml fl 
•1UIJ'UJUI'J'qlfrm'UIJ,m Tf'l'iJ' 4rJqfqJin'n-Ju'Uilf1UV"J"' ,;Hmurrrb ~ p•.u]ISIIm> 

m.Ifr 1/ilu '~mlm~ bu'/r 
Tf 4•7mmqv p1uB·mdmU1 .fm·l•mJm·nmrpm:r t/ghu•p 

-qJ'I.lfmp mJ'J ~ p1upu:,mlnm ilp1uU1UIIn 4•1mUI 

·'I'll 1( p1uJ'I'J'l"JUJfJ!fiJ pm~) l''ll" ( G} 1'1fmllmlf 

, bupUJm·ln '!"' p•ulmlfrmliqUI ( l) il}m!Uf'l'iJ 
~~ 'JlmFTfm'l:r ilbJmlf IJmpnjp mFlfm~mp 

-mpmt/11 rJmJmJ'IJ:Jmln lfm '~ 111m:,v'Jil'Jm iliJ 
lu ilprrubp 4Jl lfrmUJ 'JmpZIJ'$ JqfqJinn-JuUilfJUv 

·1J4 'p1uillnqv nfm .qg 1Jfm4p iJmpm:r JulqiJBqu 

-mn pug4Z 'l4fmJl ilgbu'I/J'Ilf""l' frn.pBmilmUI 

JqiiB''fm p4flmiJ1bmJ 'J'I fmifJu]rmnml.t mJ}r 

1eJT1uTfJqlfmp fJ•1ii-Jqlf rm/'1. •(~} p1uJqf'IJin·n 

-Ju•Uilf1ull~4 hi' '!'I fm·pbq•111m'l'm~ iliiJmn 

· 'J1fmb,uB'fJB Tf i1Ju111lf1uli·'J1 p•uilln'lv nl11 _ 

• .,J.,In -e •J'IT'IJinn-JuUP 

-~ndl'll/ fmp'b'f"'ml'm:r -?: 

•1m.,,lt-z ·,mJ''Infn ,mp 
-n(ilp 'J~rmdtU'I(.I'I~mp 77tl 
m£~m'Jmpmpm~Jl "96 ·~tt. 

nv·.A··~h~.-6 -~ 
/j,f ?~"""1.11 i 

IJ'1U•96 'lf'J fmf'JUI· ~ _fl'f1u~ 'Jm/' 

-qnfn 'J!ITIJ'~I' milfm'I'"''I'mf'm4JJ. til"f"'fdwJu_b:, 
1i1Jmn 1-((tJ J'1U·BIJmbmJqb 17 ilrpufg.,uJu'b~ . 
bupl'Jrm-:,mln· Jmpmr:, mJv JJq 'p1uilm!!frh 'fnqJ'Ilfmp f'll' lu 4df•uTfJqlfm·p 

bu pn/1' 41m111qv '!'I l''uumJ11f ill.udqp 'jmpn{p ml~m~mpmpm~Jl { J 
,JJqr 

-yJinn buiJBqumn ildf'uTfJqlfm'l' fmpBmifmm ~ p•u81fqb1u 'J4Ju '{JI'mfj 

-1ulmlfum 41fmBmJ f'll' lu Tfl41' B'JmJ'J) pu:.Jmlnm'Jm'$ 'JmfpJmZ 4J 

-umlf1Uv'J1 uq:,mblU'b '!1fiF'uTfJ'Ilfmp 'fmpnfp ~ I''"JrfJub,mJ4 Uf1un/p 

1df1uTfJqlfm'l' 'Jmfg,uJmlfJq fmGmlf'Jm'fj ''lmnfnmmmlnmpm:r 'J4i!lf'uTfJqJr 

-mp 'Jmpnfp '!'1 frofUf pmlf I""'J'ufdJugJm:, lfqp 'J'I fmpJupmnm-b ilJq't 
-J.mJmb· BfJuJu 'Jq'JJumlf•ub'J1 ijq p•ufJubmrmbo Jmpm:r 'J.m'l'nfl' { 'Jlfm 

Tf 1f4nJ1b 1n1qu •Jq'JbJub1Jlu 1Jq'!Gumnm:r} 1J'I'!Bf1UTfJ'Ilfml' gJm7 
til1J1ufeJ,u1qpmum 'Jml'nfl' '!1fmeJ7uTfJqlfmp Jm;/ 

-m-bJulm:,-Uim:_rbiJil'Jm ~ J''"'JmJn :841J7ufg7uJmlfJq p-/J1 'J""I'n/1' ifu•7" 
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'to\• 97. Pll dm\Lrl.alpmJili. 
dpdw' dwdwuwq uu(urmqwt 
IIID'l'llmm~g (w) \.. gw&r tl'w-

uphtl'•np)w.li. 55 nn d~a~\li.iti 
IIID'l"'unnig (p) utmmrmum(w.& 

. 111mtlldli.11lli.;(li.ln•; mmmdli.Lr; 
dp(mb !pllft;li.Lrl' p102)unldJ!: 

fflpnghuft wpw'fntfJJwfl zLnp.t:jrt[ 111.1. JfuJwb wpmw'l:pnqwqwbm.-

fiJJn<hf! l_UJPUI'I_wbg Jhh b lffuJwJJ WJU .J.h[! urumbuwU(bu Ul(l'l:J"<Uwrlbur 

.f;, pwbft np tbbpq.pwL rl-wfuut[mJ t JpwJfl Jwqbp.hnL{iltuJfrb pwpwq 

zbpurft h nl_ filb 'l:hlnwfp •wJpntu 1)-,wtJ.wtfo U11WfW9JwJJ .t:wJtup1 {tiJ;:UfbU ~n-
4_npwqwL JfuJwb JwJwbwqt P1.1. uwpphpf! zwm l(nJUfwqm bb, wp

m·wpft·b J{tt,.wqwjp t,hpJnLfi/Jm,b lb~ t:!w'l:"P'l:"tJ h .t:hmb.wpwp bptw'bg lf•w
l'blft t mhqwqwJbl 'l:hmwt'bhpft Jbfuw'bpqwqwfl. J2.wlfJw'b qrl-hpmJ, np[! 

zwur .t:wpJwp tt 

Pb'l:n<qgfrnb mwpwgJw'b q{tpwn.JwJp Jwl(hpluHJfilwJfob JfuJwb flh

pmfil.tntfl(! J"'l'wl!w'ilun<p mfrllffo h :.w<fhpfr 'l:bmwt'bhpfr t:!wJwp w{lwbd.foL 
}b'l:m:qmnp ntflbLwtn< wb.t:pwJhzurm.fl.tm.'ltL tt 11.1'1: UfWU1Awn.nt[ P1.1. 
Jfun<Jf! ~nburbuwUfhu wp'l:wpwgt[mJ t Jwuu.wJwfJwb h funznp uhp{tw

l(wb wputV.ll''l:pntfJJwfl Jht., pwjg Wf''l:J"<Lwt[hm :.t .fr"PP uhpfowl(wfl b. 

#.Un.wtJ.bt hu .t:wmw.tfrb wpmw'l:pn<PJ•Wb U(UIJJ,m'b'ltlspn<Jt 

llfuJw'b JwJw'bwl( zftfJwgwt)- wpurw'l:pwL.pfo wpwq uwnbgJw'b Ufpn

ahuntJ bpwbntJ .w•nwt_wbn.J h'b Lbp.f!pb fwpm.Jbhp, ,pnb.p qwpmz h'ir 

wn.wt. pbpbl >~upmw'l:pwb.f!p 'l:h!fmpJ,wgftw qwJ .f!WJpUJJftLJt l;um 1)-wq

Jw'b 'bhppfrls [IU['fltJLhp[! p.wJw'iJt[,,J hb t,bpJw.tftb h. uurp,tfJurntp tw

pntJishppt .fhpJw.tftb [wpntJLhp[! .wnwt_tubntJ bL wpurw'l:pwbpft Jwl(b

['hntJfilft h Jftr.m!Jft, Lpw .t:wum b. pwpwq Jwuhpft U.wo11bgJwL wL.t:w

t[wuwpw:.w<fn•fiJJwL zbnp.t:pq, npp .t:hurhwftpnq wpurtu'l:f'tu'bpfr rl-w•qwfp 

urwpphp fJhmhpntJ mwpphp d.hru/_ t f!bflwbntJ t,hpJwJftls l(rl-fJntJ(!t 

U urpntqurntp [WpntJflbpp UJiflWt_iJJgJwf., Uf'W'U1Awll.[! rJ-,wqw[WJfrb ifrnifrnfu nL

PJmbJJhpnq ntqhl(gt[n'l. uurpntqurntp ifrnfuwl[hpU(ntJ'ilhpft hft ( opp'ilw~ 1 
wnwmh'ilftm-Jwpmhbufrur <fnfuwfJhpU(Jw'b 'l:bU(pn<J}t UmpntfJmn.p LW

pntJL.bpf! wn.wt,wlsntJ his wpmw'l:pwbp{t ~w,tJ.wtfo urw•pphp JwuhpntJ' 

ifrnJuwl(bpU(Ji~!f:b nl_ JpwJ.w.Jwbwl(nt{iljntb qwJ urwppbp mbuw4wp~p 
Jwtf:.wl nt'bhgnq mwppbp umpntfJmntpwbbpp wn.wt,wgJwb .t:hmhwbpnqt 

ll.pmw'l:pwbpf!, T.,"' -ftg Jfoblh bnpJwl t.hpJwumft&wb wpw'l uwtthg

Jw'i.r JwJwbwq thpJwJftb fiUf'"'Jbhpb wpwq. ifrn.frnJut[mJ J.'i.r frblUfhu. Jh

d-nt{JjwJp, .w•.t'iiUfbu tt bzw'bnt[, :iupmtu'l:pw'bpfr rl-wtJ.wtft mwpphp l(bmh

pn<J t,hpJwumflSw'bp h umpntfJmn<pwJfr ifrnpnfuJw'b[! .t:wJwU(wurwu

/uw'b, ~·w'('ntJ'bbp[!, npn'bp UfW.t;U(,wlJqmJ b'b wpmw'l:pwbpp Jht. bpw Ll'fot/. 

uwn.hgmJpg .t:hmn, lfnlt/.n<J hb.J&w9Dl'IJWJ~G IWl'ntdfiLp: 
f!um Jwuzmwpft · [!L'l:n<bqwt)- t bbp.pftb [WpntJbhp[! bb(ilwpwJwbht 
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:pmp g-J ~ f''Uf'bm~ nqlnmJ'Im:rb'Iil UIJ.1Uf.(l-,u1JU'lur 

'Jmp~my·JYI :il~'ll' G1J'ITf'f 'I·m•~m'II'1:r dqJq 'J.mp~myJm •JqdJmur G1JmJ1 

11J.my.1urnmpJql urnt/ ''!.'1 f'1UllmJ1~ '.'J1Jq'JliJ,m:,mln LupGmfm~dqiJ. 'ImJ'I 

Tf 'I1J'I'I'Im'l'fmln 111Jm•rnmnJlm• 111Jmulb·m·rnJm: fmoFm'l :( 98 '~'!) l''uy.m 

iJ'I-,uFfl-,u~1G1Ufml' Tf ilJqiJZ1'ImG-,uG 'Imlfl-,u~1rnnmlln ~n1 1ildqiJZ11JmG1UG 

'ImlfllUJf''m' 7J UIJ1Uffl-,uJfdm~ 1rnm•lnLuln fmpn/p 'I'l tnubmp'J "Jt1:,Ju1JZ 

1fm1Gmi11Ubmul] IIJ.mo1Gmf11Ub,mu~ 1ur1ur'I'li''IG f''U'Imfi'Iil ~ "Jt1n1Jqur'I1 

IJ•m'ii'IFm 'il'I"''Y-1urnmpJq6 IJmp~myJm ·~ JyJmd IJmdJu ''I''l'owJGmfhubmu~ 
1rn'1'11''1G blm 'I ~ 'JI'lurnm61Jm 11JfmnJfm pu'l'f 1uufrn'I'II''IG G1df1Uf1U1 

b1J11n fmGqbm,:,Jqb 1'Jfmn/fm f'lU-lJJ:I ilJu pmnJlb G1G'ImJ'l :ilJq'JntiG 

-uJin n1Uff' LuGqiJ1U 1Lqur ~m'Jmpmp IJmpGmdmur 1urmln'Luln fm"Jtn/.rr 

"'m'I d'Jq'Jum 1"/tZm:, ~ durqln d'I'II'' n11qJur'Iil 1'1P'f11 IJmp~myJYI 
lf'lU'jmJqp wil GfmJ ''I'I f'lUbmp'J ilJ'I'Jf''UJ 

-ml pluJn'J'f'l1oY.,1urmmpJql Jfm•G lf/<qipm• 'fm·pJrmrJYJ ''I''I f''U'JmJqp "Jt1:J1 

'J'IJu'JmiJm'JfJU'b il•JqiJf'ludml 'JiiJil'dqrr, 11qpm Tf oO!:!: ,1'1udlnqb 1/J'l'I''Jmy. 

-1rnnmpJql JyJmrl 'Jffl'l'~myJm, 'Jfm 

:m.r)t ~mfdm\''11' ~"'I~ 
-JUU.Jml ~~j.Jq~ ~~fmbo~u6m9Jl 
i1~1uCtho6 .... bm ~mrthab111J.ut '1 1(9 

-ms~mnmpo~q1 ~mp~m'l.lll '86 ·Jn 

'1'./'"'~ · 't."'k!,ozryd .z'7'1..,f'f; 
!1 !:i iJ I 0 
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-t/JJ :moJP IJmlfl;rufqJ'' 'fJ,'I'J'f'lUdml '!1fil 
-Jq'J f'lU'I'fiJlU; t{l 1Jlulfl-,u8qbbm mfJm'l' 

-m~ ilp-,u:,mln mbm•urq( :p1udGmlfl 

-'liJ. 1rmp IIJu·J~Jq ,Jpmlfl"~u"Jt1n'I"fJn 

-'11 nm·~!"m· 1lq"Jtm• Tf ·l''u!'.mp IJ1lmllm 

'Jmp~mtyJm f''U'Jlf"JlU ~ .fh'lur il•p-,uG.'Ilt/ 

p1n''J''luriJ'/m"J''II'm' 1J'I'J'I''uJm1 'JiiJIJqfl. 
:iJJq'fpluJmi/• lrf, pr~ubm."Jt'J· 'I·'I pu'fm'l 

f'll' 'J'md'Jfm· 'iJ'I-,uftl-,uLu7Jur mJ'I' 111 

il1Jmy."¢urnmpJql 'Imop~myJmo ~ JyJmJ 

IJmdJu 'f'lU'-86 ·~'I' fmifoJur ~ GF-ruG 

.oo~ R't nqlnl'J.t/ •JmdmTfurq"Y IIJluffJ-,uJupmJ 
~ { 

¥ -m''J':r 'Iml'fJubmJ1' 1JqiJmwj8m•rJu<f;qb 

-uJ~t/1' ~mur 'ImFfl-ruGqbbm 1J'I'JI''uJmT 

'I11Jq'J 'I1fmiJJuGm'II' ~ f'lUfLqurn 7J il'JluFfl-ru~mrpupJml 1J'I'II'uurm 

~ pluiJGmJyJmd ilp1UGmdmur 1urmlnbuln ~m'Jmpmp IJmp~m'f'JYJ 

:(~m'Jmpim•p IJml'n/1' 1JqiJGupluJb '1m'l'u~ 4Jq'f 

-m7 JulunJ '~m'I1Jo} p-rufm'J'Jmp 'Jmf'n/1' ilnqGuJin 'JmpGqumn pulq'JLufl' 

urJmpm''Jmo ''1ml'~·m•yJm '1'1 plu~Jmfi'J'l ild'JmJbmurJm p1uJqdlnqb Jupmb 

-'Jmurp ~1umGmt/ :il'Iml'n/1' 1£Ju6m:, nqlnml11''J'"" ~ durqln ilp1u~myJm 
1urn1U •lqy.m 'J'I f''UIJm'JluJml ilJq'Jp1udm·1 'lnudGmfl'1il.mo~.mi'Jffl/'mp ZuJu 

uurq:, BJUrqiJGqumn "Jt1J1 p-rufm'1'1m"Jt '1ml'n/1' '6qp 1il'1mJbmurJm fmpn/f' 

Ju 1'1mrf :uurq:, G1p1Un/1' ~ m1GmJqlno J4bmurJmln ilplU~myJm •il'Jml'' 

-~m'1mZ'1 tJi1'1mJbmurJm n/m~'Im' 'puwnoy.urmln lrFYI 'IJ1Uf£11Un/u'l>u'l> 1'lf 
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'I 1dq'f•m'l 1d'JmJbmurJm lqJqJ' lmum pludGmfl'Jil 1~m'Jmpmp 'I'I LuJm~ 
1
il1Jmp:,mn 'Jmlfl-,u'Ilu~Gmp1b 'J'l f'1UIJGq61 'il'J-,ulfl-,u'Jlu~qrl 1urmlnbuln 

'J'l jnu'JGtmJyJmd ilJ'l'!l''uJ.mJ MYJ :p-,uJqdlnqb IJlfmo 7J 'Jml'n/1' ~1G'Jml 

-11' ?u 1d'ImJbmurJm ''Jmi'Gmf'll' 'Jmlfl-rubmdtm• IJmpGqumn ~m'Jmpmp 

'Iml'n/1' ''JmpGmbJmd 17J'f · 1d'JmJbmurJm .~ p1uy.m UfJluffl-,ufqf' G'JuJu 
1
dqiJI'luJm1 'J11Jq'J 'J1fmbJuGm'JI' IJ'I'J-,u 'Jlulfl-,uFub f'lUd'JmJbmurJm 

fmpn/f' f''1udqdlnqb JuluJ 
1
nlnqb 'Jfm'Jql'm( :11J.hubmbmp'J JupmJm'J:r 

"17·11.'11' lq'JGql¢ ilJq'Jf'-,uJml lmiJub 'Jml'n/1' LupGmurn n11~ur ~ '1'uFfl 

-1uJupmJm'1:, UIJ1ulflwdur1Jil url1y. 1~m'JmLq 'JmpGqumn 7J 1'1my.1urnmp 

-Jql '1Zt/'J~mp 1urmlnbuln '17J'f 1d'JmJbmurJm ~m'Jmpmp 'Jml'n/J] 

tn 11 'I"' G mdm ur 

ilurmlnbum fmpn/p p-,uJq'J'Jmy.1urnmpJql oOOt-OOG 7J'l'J11' 'J'I f'lU'JmJqp 

;I'JomJ'I 
1
d1Jqur1b nqlnl'Jif :p-,ufmdfmil pm~ m•1Gm•pdu<f;qil t/d'JmJbmurJmo 

lq'JGmlm'Um Lu·Jm~ '!'17 ilJq'J'I'-,uJml IJ11Jq'J 1bJm~ IIJ-s 7J bJ-6 <Jmrl 

. -m'lur'l( tp1U1mpm'f LuG'ImbmJqb ildqiJJmurZ',mp ~11nu~nuJ~11' ,'JmZIJ 

<Jmdm7Jurq:, '"' 'I'uftJluLL1U 1~mZuJu 'J'I'J-.u'l ilJqiJjnuJml nfYJ :p·lulmpmf 

(1J'I'J~mb'J''!''P} 4Jq'J61lrl G1~m'Jml':,mn 1'Jmil 11' 'J'I fmpul~mJmnmpm:, 
ii'JuJu ''1611' 1Jq'J61U 1G'JmG 'JmJrmfmdmur 'J1fmL'IJ1UFd 'J'I'J'U '1-,uffl,uF 

-.ub Jq'Jf''uJml 'I1i1Jq'J 1bdmiJ bJ-1: '"1611' 1J.q'J~4'InmpuJ~11' G1~m'Jml' 

-:,mn 1'Jmil 11' 'J'I p1upul~mJmnmpm:, ilJq'Jf''uJml 'J1i1Jq'J •JhJm·~ bJ-6 

:("1611' 1~1'Jn'"'IJ' 1ur1'Jqurn1um fmifopLqn 6qp G'JmJ'J 7J 1J'I'1~1fldqfl 1ur1n 

-'JqurJmp '~m'J1Jo} 7Jl11' 1J'I'I~1urm:, pm~ 1J'l'J~I/'Jnmp ~11nu~nuJ~11' 
4fmJ1Uur~1uJurn 'I 'I f'1U1Jm6mu.m . ilJq'Jf''uJml IJ1i1Jq'J 1hJml] bJ-G 

:puii'Jm7Jurq:, 'Jmf£1 

-1Ufm'Jbu:, ilp1Ufmr!Fmil pm~pmbmp mJ'J 7Jm'J nqln7'11 'il'J'uFfl'u'JlU~'fd 

1d'Jm·Jbm•urJ,., 'J'I p-ru'JGmJyilmJ 7J urq:, 1J'I'II''uJmi/ lm'Ju•b 'I1FmLJuGm'J'I' 

'J'l p1upJmp1Ub ilJq'Jf''uJml 'J1fmii'Jmurmn/Zm f'lUnqGuJin IJmpfJubm:, 

-ml mJ'l :mJp 'Imf£1-,udpm 1ii'ImJbmurJm p-,ubbm 'J'I JmdmnmGmd ii'JmJb 

prru.Jqillnqll JulutJ :p-rufmilfmil 1ii'ImJbmurJm 'J'I puu'JGm6mum mlnm 

•G11fmp:,mn 'Jmf£1-ruJpm 1urmlnLuln 'I'I f'll' qflq ~n1 
1
p1Uupuf pm~ 

l''uGmpJu<f;qb 1ii'JmJbmmJm 'J'I f''U'JGm6mum. ii'JmJb m•lnm 'il'Iml':,mn 

'Jmf£1-,u'Jlunu:, 1urmlnLuln ~ p1uG'JmbmJqb iliJ-,uf£1-,ufqf' 1J'I'JI'-,uJm1 lm'J 

-ub qflq :ilJq'JI''uJml 1bJm~ '11-r nfm G'J'l!t l''u'Jmn1b'Jm:r 'J'l Jq'Jf''uJml 

'Jml'n/1' Jupmb'Jmur}. ''J'l fmpul~mJmnmpm:, dpmpurm~'J GIJ•mfp1f' ''fmJ 

-GJqp 'I1nm11' 'p1Ulmpmf 6Ludpm .1ii'JmJb.mourJm• ii'JuJu •Jq'J'I''uJml 'Jml' 

-Ltrn· pm~ 'J'm'l'b'f 'J''l J''U''Jmn1b'Im:r ,'J.if'J1'nfm 'J'l'J'JmZ'1 JqdJmur 'J9'I"'! 

p1Udqnmp JqrlJmur 11mpmf 1ii'ImJbmurJm ilJq'Jf'luJml bFYJ :J'I'11''udm1 

lm'Iub 'lm"' 'J'I f'1Up?u~ 7J Tf611' 1Jq'Im'Iub pmlJ 1dqr~mp Jqddm·ur 1ii'JmJb 

-murJm 'I'I'J'u 'JwFfl,uFub Jq'Jf''uJml 'I11Jq'J 1bJm~ '11-r :1bJm~ ilqJq 



'-!:'!)J 8uu}p wpJ.w~m.J 200°-mJ (u'aqnpwpwp 120-150°-pg Jpf..J..it 

220-240°) t:wJ,W'f'JW wf..tpntpnfu t Uf'Uit;Ufwf..ntJ JfuqwJ Uf"'lUfwU1p 

pwpJ.p ltwpttpmfJJntf..[!' Jnm HRC 60t 8wr'Jp wpJ.w~Jwf.. JwJw.,f..wlt Uf"'l

IJ{WLnf! J.hnp t phpntJ wpJ.w~qwJ (funpwf..wp'J-wJfol.) J,wpmhf..upmp, pu~ 

hmtqmh~mn/r'I-wJpf.. Uf"'lUfwLnl.hpmJ' Jwpmhl.ufrmp it ghJhf..mpwp 

umpnt~mntpwt 

Bwttp wp.lw~mJ ~ppwnntJ hf.. WJl.Ufpup '1-hm.wlf..hf'p it qnpttppf..bpp 

f..~wmJwJp, npnf...p zwt:.wqnpJJwf.. f!l.flw'gpmJ hl.fll#p~t/_nLJ hi. zt/rJwf.. 

"' J w 2J wf.., .mump it Ufhwp t ntf..hf..wf.. pwpJ.p ~wpJpnt{J Jntf..t BwJp wp

J.w~Jwf.., hf..{Jwp~ntJ hi. Jhmw'lwt:wm qnpJppf..hpf!, uwnf! '1-f'"lJJwf.. 

'lf'"lJngl.hpp JwJlwJwml! it ·JwJLwifwJf'l!• wmwJf..wf..pqf..hpf!• qf..'J-p

qwqnp it ~nlnqw~wqnp .uJ•ILw'f..gpw~wlf..hf'p '1-hmwlf..bpf! it UIJ[f..t 8wJp 

wp.lw~mJ ~ppwnn~:J hf.. f..wit PU. mwpwgJwJp Jfutf .. wJ 'J-hLn'w[I.hpp 

l.ftwmJwJp'• 

p) llfotpl. wp.!w~nLUf! 400° -ntJ ( unqnpwpwp 320-350° -fog Jpf..J..it 

420-450°) J fuq w•J Uf"'lUfWLn p ~·wpJpntfiJnLl.f! frfhgf..n.J t Jnm.wqnpw

Ufhu Jpf..J..it HRC 40, f!Jn'l_UfWLnf! J.hn1 t phpmJ wpA.w~Jw~ mpnumpmfr 

uuipnd[Lnnl:pw, "f'l! oJmtfJw•J t wnwJ.qw~wf.. l'wq t:wm~ntfJJI11.f..f..hpnqt 

Ufttfol. wp.lw~ntJ ~ppwnntJ hi. quU(iUf..w~I.hpp, mw1 '1-f'"lJJ.u~f.. Jntp

~wJpf.. 'lf'"lJngf..hpp it W'Jl 'lhmw[I.hpp t;~J.w•pt 
q) f!wp.lp wpJuu~nulf! 6000-ntJ (um£npwpwp 520-560°-pg Jpf..J..it 

620-660°) Jfut/_wt} Uf"'lll!wmp ~•wrJpntfiJnLI.f! frthgf..n.J I; Jfrl.J..it 

HRC 25-30, f!wpJ.p wpJ.w~Jwf.. dwJwf..w~ umwgt/.n'l wpJ.w~Jwf.. unp

ppmp umpnt~mntpwfl oJmtf:w•J t wJhf..wp•w'f'J.p JwJmgfr~ntfJJwUpt '1-pw,, 
t:wJwp tL ~ppwnt/_ntJ t 'lfol.wJH it ~p~f..t/_n'l_-tpntpnfu·w•~wf.. phnf.rt/_wJpp 

LnW~ wzfuwmn'l '1-hmwlf..hpfr Jf..ltwJ.it Lfouhnl.hpfr, zwptluuflithpfo, zwpJw

phwJ.fo•I. t;/;;'lnLJU.f..hpfo, >WUJwJf..,wl~Jrtf..ilbpp it zwm UfUILnWIUfulwf..wmnt nLf'fl 

'lhmwll.hf'f' t:wJwpt bflb UIJ'lUffUf '1-hmwlf..hpp Ulw~bpiLnLJfJP wnwl~J.pf.. 

Jwuhpf! wzfuwmntJ hf.. ztftJwf.. mw~ (fpuhnf..hpp t/_'l.)r~f..hp wmwJf..w

f..pt/_f..hpp .wm.u~,Jf..hpfr Jw~hpitnLJfJI.hp it UIJLf.. ), 'lf''w'f..l! lf"wgntgpJ.. Jfut/_n.J 

hi., ~ppwnhlnt/.. pwpA.p t:wtlwfuntfJJwf.. t:nuwf..pnt/_ Jw~hpitnt,ifJwJpf.. mw

pwgmJ 1 npfo.g t:hmn U(w-\wf..t.t/_ ntJ t gwJp wpA.w~ntJ 1 

UfumJp it f..pwf.. .. t:w'l"f''l"'l pwpJ.p wpJ.w~mJ thpJwJzw~ntJp ~nl.:. 
4_ntJ t [wt/..wgmJ, 1wf../r 'If' UIUfw-\nt/_mJ t Uf"'lUfwmfr wJpmfiJwf.. it Jw

Jntgp~nLfiJwf.. Lwtf..wqntJf.. t:wJ.w~gntfJJntf..t 

§ 39 ... lflulfO.\. btl. U.fl!lU.ltlTU.\. ~bf'RI>~Sill>\.\.bf'(! 

u·fuJwf.. wf..nt'l_'l_hlfo p'hpmfiJntf..f..hppg hi. 'lhm.i.utfr ~wJ qnpJppp wt
PnLJLUILnf'hlfr wum~-&wf..Jr 'lhfllnpJwgJrwfi it /!WJ/!WJntJp, npp -\wf..qhgf..mJ 

(- tf..hf'l.f..w~wf..' wf..nt'l'lhlfr funurwf..Jrt U.Ju"'Jrufr fJhpntfJJntf..fihpfr UfUILn-
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C.wn ~wpn'l_ hi. t:wl.'lfouwf..wl n1 JfrwJf.. JfuJwf.. it wp.lw~Jwf.. thpJwJf'I. 

nhJpJfr "l C.pzm pf..mpmfiJnLl.f! ~wJ ppwqnpJnt.Uf!, wJlit wpmw

'1f'wl.pfr I.wfuwqJJwf.. it f..pw -\wJwp Uf"'lUfwUifr Jw~l.frlp (!f..mpmfiJwf.. 

dwJwf..w~ fln'Jl mpqwt} ufuwlf..hf'l!' flwmp JfuJwf.. hf..fJ,w·p~q"n'l '1hw.wl 

~wJ qnpJpp f..wJu.wqJhlfou, I..wfuwqJn'll! U(hmp t t:wzqp wnf..p '1-f'wl.g J.itp 

it l!f..mpt/_w,} f..Jmflp wnwf..J.I.w-:.wmnt~ ,wq'lhgntfJJntf..(! JfuJ.wf.. I.hpppf.. 

lwpntJf..hpp wnwtwgJwf.. qpwt 

lfhf..p qpmhf..p, np JfuJwf.. Uff'"ShumJ wnwtwg.wJ I.hpppf.. fW('nLJ

f..hpf! UfWJUwf..,wqnpt/_.w,} hi. t:pJf..w~wf..ntJ wpmw'lpwl.f!p mwpphp Jwuh

pntJ uwnhgJwf.. wf..':wq•wu.wpwlwt/rmfiJwJp, npp UfwmG.wnf! f..pwf..g ~1!

Ulf!f'tf.wJpf..hpp -\wumntfJJntf..f..hpp mwpphpntfJJntf..f.. t• l,hwitwp,wp, Jfuqn'l 

J.JJ('Ln•w'J-pwf..pl.hpfr ~nf..umpRt%gfowJp f..~wmJwJp I.hp~wJwgtf.n'l ~wpitn-

0 

l.o~ .. 99. lfJu'ln'l wrmw'lrw&f&Lr~ n2 GJ>lm ~n&umrnt~g~w&Lr~ or~
liw~&Lr, {l-3 L. 5), nrn&g lihmL.w&fn'i_ ~wro'l. L& ummg!f.Lt dpJu

uw& liwfhr t. 6.Jazm ~n&umrot~g~w (4): 

f'"''I"LJf.. Uf•w-\twf..l. t -\wl.'lfouwf..ntJ wpmw'lp•wl.pfr P"l"f' JwuhpmJ %mf!p

qwJpf..hpp, -\f..wpwqnppf.. 1..wt/r1 -\wt/_wuwpwJ_wtp -\wummfiJntl.f!t 

'b~. 99-ni.J 9"'J9 mpq•w,} 1 it 2 ~n~umpnt~gp.wHpf! tl/rzm J..hf.., /!W

f~Jr np f..pwf..g~tJ 'l.wf..qt/_w·JwJfrb 4._r•urf..p 'l"'Cfw~gt/_ntJ t 'l.lfWLJr,nphf.. wt/_h

LP pwpw~ u~wqwnw~p -\hmi llfuJwf.. JwJwf..w~ u~wt/..wn.W~f! uwnJ_nLJ t 
t/..nwf..pg wpwq, f...pwf..n,J wnw'lfr -\hpfJpf.. t pf..fJwf..ntJ J,w'f'mhl.ofrmw1pf.. .. 

t/tnJuw~hpU(ntU(!, npf.. nt'l_h~gt/_ntJ t Uf"'l_Ufwmfr Jwtf..wlfo JUwgJwJp 

WJf.. '/hiJ(pntU, hpp qwf..qt/_w,}wJJrf.. t/_nwf..p zwpntf..;w~nLU t U•UinJ..hf it f..pw 

Jwqwll! t/tnppwf..ntJ b IJ.Ju P"l"f'P -\hmh.wf..l!nt/.. ownw'l.wf..n.J hi. u~wqw
n.w~l! qnwf..pg Uf"~"'l u,pf.. Jh,} L•IUpntJfrhp, ntumfr it' u~wt/_,wtJJw~p, it' 

t/_nwf..p Jf'lit JfuJwf.. tlwphpfr wnwt.wgntJ{! ntf..p zwm Jh,} -\wt/_wf..w~,w-
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UntJL Ufwur&wnnq Jfrt.wLofr~ wl.uphpfrl. Jnurfr~ •'(wurhpfr l.qwq_ t;wu-

ur 7tf/Jn<l.f! t;.w1JqhsLntJ t, 3 ~nl.uurpnt~9frwJfr t/_pw p•wpw·~ qHpnt/_ on<J9 

urpqw~, G.wpbpfr wnwt.woJwl./!' lJnl.uurpn•~sfrwJfr wf..~Jml.wJfrl. Jwub

pn<J Jwpurbl.ufrurwJfrl. pnfuw~hpUfnLJf! urh'lfr t ml.hf..mJ wt/_btfr zmur,. 

p.wL c).wq.wlfr Jl.wowt} J.w,untJ, L. wmuurbl.frurl!-Jwpurbl.ufrurfr wLoJwl. 

JwJwl.w~ Jhurw'lfr c)wt/_wtfr Jht}wsn•Jl! wnwt t pbpmJ l.bp.[!pfi [•Wpn•J

Lhp, npnl.p t;,w•Lqhsl.ntJ hl. &wphpfr wnwt.wsJ.w•L L. ~nl.uurpn•~sfrwJfr 

wL~JntL,w·~Lhpfr juq_J:w.L: 

Ahpq.wt} 4 (&/rzur) L. 5 { uiuiLUL) ~nLuurpn<~sJrwl.hp[! 9"'J9 .M.. UJiwL.fru,. 

fib frl.lUfhu ~wphtfr t [Wi/.wsLbt 'lhurwlfr d.L.f! urwtnt/. Lpw urwpphp Jwuh

pntJ ~urpq.w~pfr t;wuurntfJJwf..l! -';Lwpwqnpfrl. .z.w·p JbJ ~I.Ul[:w•uwpwlwpm

fJJmJL t 4-p'l ~nl.uurpnL~Sfr·wJ,n<J funp w,Lspfr ,l.!U.fw,urw~L •t ·t/_hp.wsfl.ht Jb

urw'lfr JwuuwJJr ~nLUiw~n<J[! L. .t:wL'lfruwLnLJ t q_n<ur urhfuLntnq.frw

~wL: 

bf/b Wf'llrW'ff'WL.f!nLJ wLfunwwpbtfr t JU L. t;wJbJwurwpwp pwpw~ 

~urpq,wc)l!f..bpfr q_·ntqwbnwe, •wUfw IJ.UL,sn•Jl.hpf! .l.pUJ.Ls Jfr.p_L. Ufburl! t 

~I 
I 

l.o~- IUU. lf!ul[niJ. ..;rmwl}rw&fr.h~ n2 G~zm (i. 8. 9, 10, 12~~ ~.,Iu 
~bup) 1.. G)lzm (6, 11, 12-)1 wr ~Lup) ~n&umrnt~!f~m&br: 

tfrLhL wnwqhlwq.n<JL lwpnq wuurfr&wl.w~lll/ll. L. uw.t:ntLt UwJlwJwurfr 

d.l.tfr pnpnfumPJmLe fl~. JOO.mJ sn<J9 urp.'i:.wt} 9 ~nLuurpmbfrwJ,!! 
11-frL nt'lh~st/.n<J t JwJlwJ..wurfr JfuJiw~ JwJwLw~ wtu.u.t.wswJ [LU• 

pn.Jl.hpfr Lqwq_hsJ wJ p, 

l.wt."f''l 6 (&frzur) L. 7 ( ufuwt) ~nLuurpn•~sfr'wJJhpf! sn<Js hL UI•Wlfru 

JfuJwL fLU'f'mJLhpfr frt.hsJwl. &wLwUfLUf'.t:Lhpf! qnpt}frl!fr JfuJwf.. J.w,Jw

l.w~, npfr [LUJLw~fr ~urpi[ILU.J-[!e sn•Js t utpt[_-.w,) L~wpntJt Shful.ntnqfrw

~wL wl.o[!hp[! l.qwqbsLntJ bL J bur:WI'lfr ~nturw~n.J I! b. t; wuurn,tf/ Jn<Lf! 

qwpA.LntJ bL .wqbtfr t;wqwuwpwlwp: IJn•!!,.. LbpJntur · w·L~Jntf..l.bpntJ [W{'

U9 

Jwl. ~hl.urpnl.wsn<Jf! l.qwq_mJ t zl.npt;frq qurwl.qwqnp urh'lhpnuJ ~Ln

pwoJwf.. zwnwqfr'll.hpp ~ff'·WinJ.w •f..[!t t/, hpl..ntJ 'lntpU 99t/_wJ untp h'lf'f!• 

np[! ~wl.'lfruwl.ntJ t 'lh~npJwofrwJfr L. &.wllfr wnwtwsJwl. urh'l, ~Lnpws

qn•J t: IJ.Lt;(IIW,Jhzur upn•fJJn<L ~wphtfr t uurow•Lw1 JfumJfrs t;hqm' t;l!'l~
Jwl. &.wl..w·Uf·Wf't;nq: 

12 ~nl.uurpn<~sfrwl. sn•Js t urwlfru hpfrflwJfrl. w~nufr nl &frzur (d.w

fufrs) iJ. &frzur Ufpn~fotf..hpf!t UbpJnLur ·W•fJ~Jntf..f..bpf! UfWf'UIW'fff' ~bpUfnt/_ 
Ufhurp t n<l.hl.wl. pwqw~,wl.frl. JU zwnwq'lfr qwturhtl.hp: 

t/,urwl.qwq np t wl.ophpfr pnfut;wurn<J(! 8 ~nl.uurpn<~sfrwJn<J 1 f!WJ9 

w1uurh'l JfuJwl. Cwphpfr Wt<wtwsJwf.. qurwl.qf! ~,w,phlfr t qhpwol.ht' 

Jfun•JJts wnwp_ -wl.sphp[! L91.n,J bl. t;wurnL~ puntpnq ( w q_pbuurl! t;pw

~wJntl. ~,IJJ ·qfr t;bur, flw'B iW•q_phuur L. WJLL), npf! t;b"'lU'Sl.ntJ hl. Jfun<Jfrs 
~hurnr 

fTJn'lUfwurfr J,w.~Lfrzfr ujuwl l!l.urpn<f/Jml.f!, npf! wnwr.wsLntJ t 'lh

!pnpJ.wgJrw L. &,wphp, ·flnLJl.Ufh.u ·~wpn'l t qwnl.wl .funUP.Lul.fr UfwurC.£Utr.t 

U.JfuwJL.w'Jfrl. Ufn'lUfWurl.hp[!, ntl.hft.wtnt/_ JfuJ:w~ JU ~p-frurfrftuJ ·~wl. , wpw

qn<f/Jn<L, Jfuqn.J hl. 2('ntJ ~wJ r.n•p-JnL'l hp~nt Jfrr.wt[w•J(In<JI ~hqfrp
qwt} Ufn'£UfWUif..hf'(!, npnfJs v tl' 'l~1frnpbf.. · swJp t, Jfut/_ntJ bf.., npUfbU 

~wl. nl., Jnt 'ln<J 1 IJ.Jfuw.}l.w Jfrl. Ufn'lUfWUif 9 Uf wur pw uurq wJ J frL.l.ntJL 

.z..wpfr L. d.L.Jr . wpm•W'IP""~Upn<J J,fuJw.l. cwpmJLbpf! 'l:'i'wlfrnphl. qh

pwqwl.sn•J bl. [hqJrpqwt} Ufn'l"'wurfrs Ufwurpwuurqw.} nt 1n.'ln•J JfuqwJ 

Ln<Jh wpurw'fpw,Lpnw uuriLUg.if.n'l JfuJ.wl. fWpntJl.bpp'9' 

lhuurfr P•Wf''l d.L. L. Jht} lwpbp n~Jl.hs,n'l Jfuqn'l IUJ\f'UI•W'lf'wl.pl.hpfr 

L:,wJwp wHpwJhzur t oqur,tf:ht lblflrpq•w,t} Ufn'l.Ufwur:fl.hpfrs, fru~ .wt}fu!wt}

Lw,r.frl. 'ufn'lUf•WurJJhf'l! t;pJL-.wJrut.l.nLJ oq.uuuq.npt}nLJ ,hl. UfWf''l_ d.L.Jr L. nl 

Jbt} lwpbpfr Jfu,t/.n'l wpurw'lpw•l..pl.hpfr t;wJwp: 

flntl. thpJwJzw~J.w·L nbJpJfr flbpn<f/Jn<Hbpf!, npnl.p l.UfwuurntJ 

b1. Jbt} lwpntJl.hpfr, 'lh[/mpJwofrwl.bpfr ~wJ JfuJwl. -Awpbpfr wnwt•W.O

Jwl.f!, t; iul.'lfrlllwLntJ bl.' JfuJ.w,fJ t;.w•Jwp UIW.f!WSJ,w•L JwJwLw.~ wpurw

'lf'wl..f!/1 qbpurwllwomJe Jifrl.l,L. ur•t/.Jwl Ufn'lUfwurfr T "1- OUfurfrJwl p_hpJwu
urfr&wl.l! qbpw,q_wLsn'l t.bpJwuurfr&..w,f..l.bp[!, bp~nL Jfrp_wif.wJpntJ JfuJwL 

pnfu.w'f'bL, wJfu,wt}LwJfrl. Ufn'lU[wurfr JfunLJf! tf'nLJ Jfrl.lL. Lf'frt/. uwnb!Jm

J[!, hp~nL JfrtwqwJpntJ wt}fuwJl.wJJrl. Ufn'lUfwurfr . JfuJwl. JwJwfl.w~ t.l'fr 

swJp p_bpJw~Jr&wfJ(! -~LUJ w'4htnf''1 fi("l(wp UfW-';mJJ! p_pnvJ, [blffrpqwt} 

Ufn'£UfUIIUif JfuntJ{! tf'ntJ JnL'£f pnfu.wpbfl, >LUf'UIW'ff'WfJpp nl &frzur (!fJ

Itf!'£JntJ(! t.l'fr J'&t., JfuJwl. L. wpA.·w.~·Jwl. OUfhpwsfrw~hpfr tlfrt.L. JU 

fuqnwl. f!'Uur JwJwl.w~,fr L. wJLl.t 

U'fuJwl. . L. wpd..w~JwL f/hpn<flJn<LLhpfr JJnLU urbuw~l. tL uinwsqwJ 

Jbfu.wLfr~·w·~'wl. -';wur~n•PJml.Lbpfr sn•swl.frzl.bpJr zh'lntJl. t urpqwJfrs 1 

/> urwpphpn•flJntL wLfln•JLwurpblfr 'lb!fmpJwsmJfrs L. JfuJi,;.L ~wphpt/!• 
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tuJu ·flhpnlfJJnLL'bhpp ~frJ'IItu~w'IImJ n•'l'lhtfr hb b. ~tupn'l hb tf_hptustfht 
~p~'IItuqfr JfuJtub b. tupd.tuqJtu'II G.u.r.fJoWUf·tup~nt/_, btufuopnJ! Jfutf:tu.t} wp

UIW'fptu'iiJ!p UfLUpUlw'fpp ~hpUfnt/_ flpt}wfln'lblnt9 ~bmn. 
tu} JfumJfrs b. iwp•lwlfnLJfrs ~hmn tup.urw'fptu.'IIJ!fr wLpwt/_wpwp 

~wpt}pmfJJnt'IIp ~wpn'l ~ ntbhbwl mwpphp UftumG..um.bhpt llfrLt/;t/_UJb~

urnfr'ltuJfr'II Ufn'l.Ufwutfr flbpUIWJ!WSJw.U J,w,J.w'IItuq Jp'IItb. T .tftr OUfUlpUtu£ 
thpJwuurfrG.wbp uurpnt~mmpw JnLJ UfW~Uftu•'IIt/_ ntJ I; !phpput, npp frths
'IIm.J I; Jfut/_wt} Ufn'l.UfWUlp t,wpt}pntfJJnt'II[!t .fntp-JnL'l hp~nt Jfrr.wt/_WJ(tnLil 
Uft}futut}'IIwJfrb Ufn![UftuUlp JfuJwb JwJw'IItu~ 1.f'ntJ nl pwt/_wpwp Uftu~hll!' 
~tu'IIq.hs&n,J I; wmumhbfrurfr mpn~Jw'II umpnt~UlnLptu'bhpfr ( mpnumfrurfr, 

unpppmp) umwsJw'iJp, npn"ii9 t,tupt}pntfJJntfJp 9tut}p /; Jtupmh"iiuputp 

~wpt}pntfJJm'IIfrst bp~nt JfrP.wtftuJpmJ Jfuhtfru Jfun'l 1.f'P pwpd.p thpJwu

infrG.w'IIp, mJb'l. zn'lh'lnJWSJwfJ UfWinAtunnt/_, lfr WUfUI~nt/_ntJ uwn.hoJwfl 
ur.'il~pwJhzur wpw'fntfJ Jntb, npp ~w'II'IhsfimJ I; J bt} J!W"iiwqmfJJwJ p · 

lnptJuUJfrurp uurwoJw.b b. ~.tu.pt}p.nLfJJ'w'II frthsJ.w'bpt Opufr'lws'IIn'l Jfrtw
tftuJpmJ hp~mptu·mb. mLUlj!tuSntJp ~w'b'lhs'IImJ I; tut}fuwt}'tJLuqpqJwb, npp 

frP.hs'bm.J I; Jwpurh'bupurp ~.wpapmfJJnt'IIp .wpurw'fpw'bpp Jw~hpltntJfJIU
JP'II zhpurn,J: 

IJ.'IIpwt/_wptup ~wpdpntfJJw'II Uftuurl:wn ~wpn'l I; ~-'II'Ifru.wL.url 'btu~ 

tupll.w~Jw'b UJI"ii~puulhzurfrs p.wpd.p t.hpJwuurpG.tuLp l(wJ •wtfhtnl''l UfLU• 
~ntJp (bflh .JfumJ{ts ~hmn um•w.stf_tua I; pwpd.p qwpapm..fiJnL"ii}t 

p) IJ.t)fuwa'&wJfr'II utn'lutwmfrs Uftuurpw.umtf_.w•t} ,urpurw'fptu'bpfr :h»~h

pb.nLJfl/r w'h~Uit/_wuwpwlwtfr t,wpapnLPJnt'IIp b. .'IIpw l[pw tfrwtfrnL~ pt}hpfr 
Wtl.~LUJnLIIJnt'IIp. ~frJ'iJ,UJ'ftwbntJ, JfuJ.wb tf_w'hfltuJnLJ ntJb'l zn'lh'lnlws

J.w'II ~burb.wlJp.'iJ ~' np./r Uf•WUJALUII.f! lrwpn'l. ~ Lfr•'iJhl 1.f'P thpJwuur{rG.wup 
pwpd.pwsn•Jp ~wJ fpm.J ;LU'f'UIW'If'W"ii.f!fr mh'lwz•w•pJJ,w'II nl pwt/_ tuptup, 

fr'bmh'IIu /rtf_ ntfJJnLUf' 'bpw J fuJ tub JtuJ w'hw~t IJ.pm•W'fpw'IIpp wn.w'bd.fr'II J.tu
uhpfr, ~.tuurlfwuthu ~nqhpfr b. w'II~Jnt'II'bhpfr Stut}p ltwpt}pntiiJw'il. Uftuur

G.wn. ~wpnq ~ ;;.w'b'lfruwuwl JfuJwb ':.w•Jwp utW.f!LUOJtu'b JwJwb.tu~ 'fptu'II9 

P.J t}fu w M.~<ww~ n ,J l!, 

If) IJ.pUIUilff'W'i.J.f!p ptupd.p pbltnt'i.JnLflJnLfJ ~LUf'n'll; uUltugtfbl fr'i.JtUfhu nz 

G.J.lur JfuJw&, WJ'IIUfhu ~l wpdw~J1wL JwJwLtu~t ffln'l"l'wmp JfuJw'h OUf• 

mpJwl t.hpJwumpC.tubpg ({.,.Jo -pg) pwpd.p 'fbpUIW.f!wg'i.Jhlpu umwgt/_n,I,U 

I; ph~·nt'b Junznptuuh'l.L•wJp'II Jwpurh'bufrm~t. Awpd.p ph~nt'bmfJJw'h UftuurG.wn 

lfwpn'l ~ ~tu'b'fpuw'i.Jwl 'bwb. ttupdw~JUI'b ttutfrturt_tu•"iig 9wt}p t.hpJwuurfr-

fiwbp ~tuJ nl pwt/_wpwp UfLU~ntJp tupd.tu~J•tu•b JwJw'bwltt ,. 

/J'tf_tup~t/_wa flhpnLfJJm'b'bhpp, JMwJwuwJp, qwpni{. h& n''l'ltfhl 

G.frzm nhJfrJntf_ ~p~p& Jzw~blm Jhngnt/_, pwjg uthur.[! ~ ~wzt/_fr wn.'bhl, np 
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.-;lfb•'l,'m:, ihJ'f 'J,'mf'~ Tf 'IIJmln l'l]rmum 'lmi"~'ITI~I' IJmpGmiJfmm"f'll'fHurq 

. tl[l/mm:,md'lml' 'lf'!.miJm{rmJ ~ Jf1up8murn 

.ljmd1um~1udurn p1ulJ'I]r ljmpGm'llmuriJlfi''IG 1'J bmb'lmb ~ I""~' ill[tfur 

-m:, tfmfiJlflllnlum {J '61. •t'J) J'lUdlfljUimlnbuln l[t/urm~wl'lml' 'lffm'lJ 

, Gtfmmlnltuln uu ]rGmiJimuriJ'II''IG ~ tmlftnjmrl[ il'l7uf£17u]rtfn'l9U71jf 'J'm p 

-y.m tf~qurm') GlmtJ ''lY'1m 1/'ttfurm:, tfurqiJ'Iurn;u:m 'IV J'lUUlm;,ln'l il'l1uli 

-·JUuu'l'Jur mJ'!. "' il'lmy.qurnmfldql JvJmJ 'l""IJIGmiJimurqqpffJ IIJt/:,mm tfur 

-Jm]rm 'lmpGmiJimuui'II'"'B ilurmhtlrU<In< f'l"" 'ldu •G'f1J7UI£1'1uflfl' t/'ttfurm:, 

.4furl/'l'lurn1um 1f Gtfd'IIJ'l'lm:,mln ltu]rGmlmiJd'l'!. iliJml t/Tutflmmu:, tflmmvb 

~ tmifrnjm~ ilpqp9u 'lmp~pmpdl!fl url1pmJ:,'lm uur'l:, Gtfp.7u8m1Jim'IIJ 

-IJ'II'lfll IJ"U~mvJm ~ .rnu]rliJm:,mln UUJlf} GtfJu 'p7unjp ~ url'lpmd:,lf"l' . 

"'l1uf{!/1udtdm~ JvJmJ tfdfJ ihl'l'f 'lim tfbn'llnJu GlmJ 'urd'IZ tm]rGm'l. 

-tmnJtm Jpmlt/1udunj uu]rl'lm:,mln diJ'I p1u'lmmn diJ'II' ptf:,duiJl 1Jmp8m'l 

-lm!lnljfl''lli 1 p7u ]r1.11Jm ]rmt tf7 ]ru p7u8mljlmtn'!.9 pqG ilnfGuJ/n 'lml[mtf ptfd · 

-mpJ'I;r :ilp1u~mv.rm "l ilp1un{p ~.rqt,Jlmm!Jb qm]tSm~rmmn!fJl!(9 (b , 
· 1 p1udln'lb tfJnJmurlnmp f91' lu 

.ljml{!/1udbmurdm ~ JmpJm:,m~l'fTP'mlnlj ilp7uumJtf~ mdiJ 1'J .rnuJ'T'l'l""Jmu 

-mi' 'ltffmpdlfl IJm'tmdu]run lq]rtJubmdtf ~ 'UuJml[ J'TUdutt7mbqJ.,ufJJm't 

:b'll/ln ilp7u6m1Jfm'IIYIJ'11''11i 1 plUJI!f'J'l'mJ'I.mJin IJmf {!/1udbmurdm. 'lm'tml/dfn 

.Julun/ 1f 'lm~mlmnnmp ~ p1u]rumdt/~ IJ1!fdu'!.lm1 'd9ddmn 't1umm1:, d'mlp 

-m:,. 'lmpGmurn ybmb ltu'lBm'll""w'l'II''IG "' '!'I'!.IJmdmrum]r fmtpGml[tfur'll' 

-J'I:, ~ J'1Ul1Jm:,mln i/Ju •il.rnuGmiJimur'!.'II''IG 'ltflmbmb nJ'lufm'tJ'I'l." 

'p7uduurm•btfd7uiJJmlt biJtfln 'lmd tJrmlmdm11mipm~ 

Jflfpm ~ p7u]r8murn il'lTul£17utnnm:, qmJvl l[ny •bmJm ylfpm• ~ J'lU'f.m£1 

-'!,il iln'TGuJ/n IJmpGmiJimur'l'II''IG '11/lmbmb ]ry:,Ju'!.l 1Jml£17ulml[mGmrl tfl 

-nurnmp tfdul.llmbqd7uiJJm't liiJyln 7'J {]rubtmil ilp1uuubu G'lmwliJ ~ p1u]r]ru:, 

-mlnm 1'J GmJ 'l'l J'TUIJJ' i1J'I'lfll7u7Jd'lltmp uu]rGm'lflllfU71J'TI''IG tfdnlmur'b 

lJmlf.mpmp IJmpnJmb .rnuGIJudu tJ'I'ld'lmJmpJm:, l[1u~m:, 'llf J11Ufdub 

-murho p1udln'lb IJml {!/1uml'1pmJ:,'lm) tfdtm]rnJmb mmb•m• tfJq'l1m'lllllf'iJ 

''1/nuJ St-St ~ p1upl'lm:,m/n dmpm::, 1/-pp 1'0 d1unljmdomd1uf 'lml{!/1ud 

-tunj 1/unl'IZ p:ru-o0t6 'I'""J'I'l'lm:;."furnmpdql {0096-0t6) 7J'111f.,l' Gtf-{ ofJ£6 
-Ol6) ~ p1u]rdmur ilp7uGmiJimur'l'II''IG 'ltflmbmls Jmrlmwlu]run 



~01: 

.tjfmt{buJu~ tjljfmurJu1u'J£ij] tilJ'IIj·urmm·bum tjfFmljfmnffm "'mtj· J'~up'fl 
BtjmJb 'U'IIJurm/n.Z,uJn fml/m~"J.mG '1'1 J'~U'TJmi!J'J'I ljmJIGmurubm 'JmT 

-mybuJu'Tm~m:r ·~'l Ju1fJm~ J'~uilmq£ lmfpur ilBJm'!r ljmF£i~uJI'm Ju Y'l 
-m(f ~~murm/n"!. ljmJ'Gmur'l'l ljmfi!J~utj~ufm~mljbuJu~. ljfmlJ'J'• ftj~u '1'fmpJJ., 

-mJmh ilJtip 'J~'!f£i~uJ'IdJmur 1 'ilJ'1UGmurubm· tjiPt~mybuJu'Tm~m'? 
''JmJIGmurubm ,uur'l!r G·lJJ'7U~mll' qm~lm~f'Jmnfur p•ljJT 

lJnq 
1

1j·fflJI~myJm JyJm;/ 1f ljml'nfl' ,'Jmi'Gmpml '1'1 l'~ilp~'llm£i'1·'1 illml/F' 

-'IIJ Jlm-4 ililfmp•urnmJurmomm·ntmlj '~wl1'1' ~'/fhu'fm'l' flrGm'Uin ljbnqmJ{f 

'~m'Jm'J'm.p ljm'J'Gm"Jlmur'J'IJ'VG 'Jm;J 'J'I'furmm·bu•m ('J % ~t-'o-~c'o) 
r1Jiml£i-ru~mtj.~uJmJrr ftijfm·nffm Jj]?' 

ul"f#fllllmJu"l'l-t •J'I'l"""br],.,, -Jmol ifl'Jpm• '!:'I' J'WPifJu-bmur-bo Jm'J'm'!r 
fmpJtjb'll 'JIIt/Gip,Jurrr'l"lt -r ljmJIGm•urubm puumoy.111mm {,f'fl tlql" 

'urmkr"hu/rr 'Jt/fm'Jfmn/fm -r mJij· flrJnfJ'I"Jl ~mur ljmJ'Zijy. ilurJql' '8~~m9~ummp.r!Jl ~mp8mm 
-• 111 qm1• m.1 ~111 •tu.rq.rm, L 

l.nf r. il r-' r. fmiJtGmurubm. ~mJmi/ tfbn!lflnJu •JvJm'f!' 

~w.rq1 q111~8m111uLn 'SOl ·~'l ijljtjm·~mpmJ ftjljl ~ dur'-'1/n iltj-ruf£i.~u·JI'm 
.l'~r 

OO.t 00~ «Jp 
0 

'7C 

C9 (()g 

L.9 

/L 

lJ~~ullJtl' ljJ'I'Ijlm'UI·'fil fm•p•Bm•uru•bn 

"IJ'IJ'mp lJl'l"fom· "'' oo 1 1f'l'J41' B¢-oc P11r 
-'lljnm!t ~ l'~upnJu·tJrq·t/1 Jmolmtjmnfnm·UP' 

-m·mm'J'm:;-ihj7u•frJru•Zt117fm lj<m'J'Gm.I.JF' 

-ubn , (pp 8'0-l' o) ·"1'~"!.'1/1' Blj-( 'I'' 0' 
-c'o) ~ J'lUptj•m'Uim'UI JmrimJu.pun 
iltjrrufj'luurnm:;-ljurJql fmifBmvnubv 

tGtftJ.my.lJur·nmi'J'Il tjmpGm.urubm fm•p 

-n/m~ iJpu•f[fou•tljulfrqttp rlml£i7uJfJmlf 

lj m J 9l f mifrG m'UI u b m• ljJ 9 tj•ur m.Jn b u·ln 

IJlJfmljfmnf'fm' 1f fm]rJij-b~l 'q'tlqqful 

-mJur'flf -ftrr.PJur· ~· GfwG J'W'-!:01 ·h 
.J(IH /1/1 tJulunJ lJl'I"JI•m 'ii'J'mf('/7unJqmn1f£ Jilu'lfr· 

'1'1 l'~upGmurn ilJ'ItjbljJurljij Ju ljqm;l 'iltj~uf£i~uJfJm~ lj111J'IZ fmpGmmn ~ 
JfmG tjmilljf~uq ljfm~mn •iln'IGuJ/n ljmJIGmurnJm:;-]ruurubm J'~Utjm£itjil 
~ hmJm ljmilljfm 'iltjmy.t/urnmi'J'Il ljmJIGmurubm ~· JvJmd tjmiiJy 

1JqqfulmJmqq ljlf J11u]rlu'T 
lltjuJu •J'IIjurmlnbuln fm]rJt/hql ]ruJqJJmur bfm ljlf J'~UfJuhmurho Jml'm!t· 

'JmJ'Bim•urubm qurmy '(NA 'N°J'J 'NJ'J 'Noow 'NOW 'NIV) i1Jq'J£4J 
-mqlj t/l'~uqi..mqmp 'ql'uJi/ 't/tjq£d'f1ul' 'qljqJ11uF1m nqmmJupmqnml' 'J'I 

fmpmpo dJiml£i~utj~ufm'T 1f rll'mf£i~uJ-fJm~ JvJmil tilJ'ItjilqJmylj '/dm'T· 

-J9 tjmil 'dl'ml'mm'T'J ljmJIBml~uhm·u~ '1'1 tjwFm~ 'flqpm•"' lj1t1f£i1uJfJ.m.J, 

JvJmrJ ql'lpm ljlftj~u iltjuJu 'J'IIjf..qJurqlj qJqJJmm bupJ'fh'll '1'1 J'~UIT; 
-mlmum ~mljmJ'mp ljmJIGmurubm 'fJqljurmmhum fmipJt/bq~ 'Ntdd 1f Ni':d.:I 

toe 
,J'I'I'J~uf£i~uGmt/l' ljm~m41'4;1...., 1fmlj nqln'ltjt/ 'urq:r t/urt/tjqurmum "' t/m 

-t/Jqtj; JqtjtfF~uf~ul btjqln ljm I'J£Jqq ~ nqlmur urq~ 4dm~Jq ilurub'fl 

rurJqZ urmuJm:;-]rumubm ]rulqtjBmlmum• 'nJqfj qlnqb ~ rnu}rbtj~utj; 

-qb 7f Gt/l'bu~ q£iflu"'J'I~mp qlmmqb ~ 1'-ru]rriJundm ilmubm JmJIUUl'fl 

:'·~-H9+'···N(';<-.:HN0 

,mubm Jml'uurm ]rt/m'Tm ]rulqtjGmlmu.m• '~ 1'-ru]rf~ulmJm/Ul il'Jrmll/tjUJ'm J'~Ufj 

-my.qmnmi'Jql ljm'J'Gmurub'fl til£i'fZ q~mqljul'm ~ l'~u]rbb~u J~u qlnqb •lql' 

' ( 4.1qtj;~ul'} qmJumqu ~mt/1 tjqJu~qm'IJ'J'I!r 'J'I l'wJu]rmnmb ilJ'I"!.lmm'lb 
, '1u]rG.mmub'fl tiltj~uf£i~ulj~ufm'Jrm•lml' ~u ljtj~uf£iwJfJ.m•~ qmJqZ fRJ}rBmm 

-ub·m ~ UfmG "' 'ilq~uf£i~unJ'Imnqb qJqljbqJurqlj fm]rGmmn ~ JilutJl tjmd 

-_ljfm 'ilifmy.qurnmi'Jfl t/'llqGuJm ~· JvJmrl 'J"'rtiiJu •Ju t/•qmil ·< puJ'Ifl'ljmry. 

. -ifurnmpJifl 'JfmD JmoJm.mml''l'l'm!r '19 J11U'fJunmvhJ iJI',u·Gmurub'fl 

t'TmJu "' q~uf£i~umly. JvJmd '1'1 l'~u]r 

-lljm·:rmm Bt/BtjuJu •Jml'm!r qJqtjlmmqb ~uurmqmnfnmJmmln qJ'I'jqqJJ1um 

1 'II qJ'Jijlqbqb ''fJqtjlt/pJml '( tjlfm 7J Jqtj}rqtj•m•mtjJ'fflUlml •Jqlq} qJqljGum 

-nm':l '1'1 1'-ruumJif~ lj.fm "' Gql'~uGm·qlmm"!.'l'/''18 ~ hm'fl ill'~uGmurubm 

'lmmy 'l'~u111mJq~ t/J'IIjurmlnbuln frnl}rJqbql tjl1]rm ~ l'~ulqm:rmln ill' 

-~uGmurubm •£fm ljGmtJ tilljmJIBmtjFmur'!.lfi'"'·G lJ'~U.BtjmbmJqb 'I'IJut{lmb·b 

iltj-ruf£i-rubu1f·ur ljmi'Gmurubm ]ru;lljm1fU1'1!r. 4f!.my.t/urnmi'J'Il Ufm(J 

'l'~uJ;Iml' tjFmql' 

"''I l'~uJmmm~ uurq:r Gql'wGmurubm ~nq •iJJ'I'Ilmmqb fm]r~Z,!r 'mnmJ 

-urmln ]ryJl '1'1 l'~u~Jm'fi'J'I qmi'Bmmub,m 'fmmy 'l'~uGmi'Jut/;1b ljfwb 

-mbm]rq qJqtjlm"P~qb '1'1 l'~u]ru:rmmm iltj~uf£i~ufm~mGmJl "!.ml'nf'l' "' illjm'y. 

-t/mnmJIJql 'Jmi'Gm:ljfmm'J'II''IG tjm;J ·~ JfmG 'J'IJuqlmbb ilJu 'o08~-oog 

il'J,my.qmnmi'J'Il qmi'Gm/lfJubY/ tl'1upGmhb lJl tj1uf£i1umZ'IpmJ:rqm ljm'J'nfl' 

puumy.mmln Mm ''Jmi'Gmllmum qJ'Itjb'fJmqlj JfUnNf Bljmbm1;Jiml 7J nJqln 

-nq£ ]rq:rJutjl 'l'~unqGuJin ljmi'Gmmub.m• nqlnml41''Im ~ l'~u]rGmmn tj~uf£i 

-~uJfJ..mlj JvJmri l'~uilmq£ 'JmJ'Bmmub'fl ''I4fm]rBm·tjfmm'J'II''IG ~ l'~us 

-ljmbmJqb il£if~u"'J'I~miJ' fmpGmmubm tjml£i~uq~ufm~;.,,zmJ' 7J qmf£i1uJ 

-fdm"J mn(J trll'ml'tnmh qfmqbuuu~ tjqFmmJu1uq£il' q1uf£i1uq~ufm/f 7J qmJ'. 

-:rm•n ljmf£i~utjmi]Gml'4£ ''1~uf(!/1ulj~Ufm~mlmiJ' 'tj1uf1!!1uJfJm'T JvJmd 1mlj 

-.nnurn ~ 'J'Tmmmlnlj ljmJIGmurnJm>:;-qmJql ljqfm£i~u7JJ'I~ml' ]rumubYI 

lptu6mutubm I{Utmlnhuta, 

'Ot--~l 'J~H ,JfmB·qqJuq1 

-m-hb iltj~uf£i~uJfJm~ t/'T~ulqJ' ~nq '(1'9-8!: 'J~H mul') JvJmil ·~ 1'1u]r 

-Gmurn iltj~uf£i~uJfJm~ qurJql ljqfm£i~u"'J'I~ml' l'~uJqillnqb JulutJ 

till'~uGmmn 

.jfm.,hum~~uJmn ~qmm:r-JqmJ' rumJ1Z 'J,qfm£i~u7JJ'I~m'l' ~ l'~u]ru~mlnm 



'bywmJwJp rqwJnLfmti/Jw'b pwp.!pwgJwf.t -:wJwp pwtf.wqw'b ·t m'bh'bwc 

. W'I.INnnt/. -:wpuurwgtf.w~ w'irtwif. pwpwq (0,01 S-0 ,030 t.hf) '}hpurt IJ.pw 

uurwgt/t.UI!b <wJwp 1ur'l.nurwgJim'b U/P"9bul! tf.wpntJ h'b pw'f'dp (600-

'!000) zhpJwuur/I'Awf.tntJ1 0,$-3 tfwJ IJ/UI-:JwfJ ur/.t.n'lntfJJUIJpt 

.qnlJ.ututm)l G)lmJlnghdhG.muasG.uagnurl! b. g)luaG.uagntdl! 

fJ.1u U/P"9buf.tbp[! qppwnmJ bf.t U/"'lllf.WU1[! JpwJwJw'flwq w~fuw~

'bntf. h wqnmntf. -:wpuurwgJwf.t -:wJwp 'lburwt} ~wJ 'f"P~PI!P ftwp~p. 

JwzwqwJm'b JwqhphntJfJ/r uurwgJw'b ltUfwurwftntf.t 'bfrurpnghJb'burwj'bw

gn<Jf! frpw'lnpd-tf.ntJ t lfUII(WJ/rb Jfrtwtf.wJpntJ, pu~ gpwfnugm.JI!' <wt

tf.iwd- gpw'iJtuJp'iJ IUI1'lD{'ntJt fJ.JU UfpngbubDpp Ulfi.Wlf_D[nLflJnLb(! gbJbf.turwJ

lriUA,OJwfJ -:wJbJwm wtf.h[p J;wzwqwJnLb zbpmp .UIIIU19nLJb t, Ufpngbufr 

.wtf.htfr gwd-p tbpJwuurfrt:wb[! b. lflnpp urb.n'lntflJntb[! b.,. 'lf'tUI zbnp-:frq, 

-:wmfrlr/r :w·tf.btfr IJ/W_qwu ,mt:l! h U/wqwu 'lh!/mpJwgfrrw·b ( AhwfuwfuurmJ ), 

zbpmfr -:.wwn.ntfJrw.t,",qwpfwtf:npJwfJ Jh~ t:zurnt..fll'ni:'4J!t ilJpng.h.ufr thpJ.wu

ur/rC..wb/r pwpd.pwgJwb -:hm JwqhphmflwJJrb .zhpurntJ % C : % N -:wpw

phpntflJnLbf! ILUt:n .. J tt a,, IJ/WIII'G.wnntf. U/P"Bbufr tbpJ,wuurfrt:wltfr gw~

pwgntJf{! 'bpw'b JmnhtfomJ I; Wf.nurwgJ-wltf!, fruq pwpdpwgn<JI!' gb.Jb'k

ur w 1 'U.UIIIJ J w J, I! t 

w) b~utrnghdbG.mwJiiwgntd: 'bfrmpngbJbf.turwJltwgJ.wf.t urbfubntn

'lfrwqwf.t U/P"Sbul! f.tJ.w.f.t I; 'lw'lwJfrlt ghJbf.turwlltwgwwbf!, tp.WJB wqurfr{ 

fiW'l.lwJfr'i.t Jfrtwif:wJPI! ll(UI{'ntbwftmJ I; "l JfrwJ'h gbJbf.tmwlflwgbn'l 

(CH4, CO), WJ[h W'l.tllurwgf.tn'l (NHs) 'lw'lbpt 9-.wqwJfrb J.frtwt/.wJpnLJ 

wJn'bfrwqfr UfWpntbJUqntf/pnbf! qwqJntJ I; pwpdp thpJwuurpf:illl'ltwJfr'b 

'bfrurphghJhfiuriiU.JbwgJw'b 'lbiJ/.p~nJ 3-10 %1 fruq gwd-p tbpJwuurpf:w

bwJfrbp 'EhiJ/pntJ 25-30 % NH3 t 

ftwr&r thrdwum~limliwJ~& &~mrnghdh&mwJ&wgntd[l [WJh qhpU/n{ 

ogurwgnpd-ntJ bfl Jhph1twzp'bwqw1t, Jwuflwt[npwU/bu wt[mnJhpbhW'Lhp/r. 

fbUIW[hhp/r -:wJwp h UIJ'b -:wtn'lntfJJwJp JpgwftsnLJ I; 'ILII'l.WI/rh ghJhb-. 

tnW.Jft.wgJIJ!fl <hurt OpurpngbJbbt.nWJbWgJwfl tbpJwuurpf:wbb t 840-, 

870°t 0,3-frg Jfo!tth 1,0 dd -::uuurnt[J,wlt zhpurp ULtiiUJSJw'b tlwJ.w·'bwlf 

zbpurfr -:wuurntfJJtu'iJ 1wf:Jwf.t I.U('UilfiiLfJJIIL'iJ(! qwqJnLJ t Jnur 0 ,{~ 
0,2 ddfdw_d: ilJpngbufr -:wJbJwur.urpwp gwd-p tbpJ<U~~umfri:w&l! lP wn:w~ 

twg'bmJ U/"'lU/wurfr -:wmpqfr nufh'l wt: h flnLJl I; urwtfru 'lbmwc'bbpl!; 

JJuhl iwbJfrtwuthu LfrurpnghJh'burwlb.wgJ:u'b thpJwumfrf:.w,flpg, qwJ -:n-: 

tf.w'9Jiutilp Jfr'btb. 840-820°, flppg -:hmn w'b<pwtlbzur t gwd-p wpAwqnut 

160-180° tbpJwuurpf:w'bntJi . 

8w~r thrdwum~fiwliwJ~& &~mrnghdh&mwJ&wgntdp. qppw,n.mJ bfr 

wpw~wur h pwpd.p ppmf WJ/r'h ll("'lU/w'lnbhpfri1 U[Wurpwuur'f!AU~ q.npd-/rp/r 

2011 
207 



BaCI2 +2NaCN ---+2NaCI+Ba(CN)2 ; 

Ba(CN):f-+BaCN2+ C ... w.,; 

BaCN2+02 ---+BaO+C0+2N ..... nJ: 

Uurwgt/_IUJi- wurnJwp 'w~fu.w~p.ftp ,b. wq_nurp '1ft!flnLft.q.t[mJ bft Uf.n'l·Uf.wurp 

Jbp_t flwp~p p_hpJiwuurpbwftwj{rft "f.WjJwftftbpnLJ gfr.wftwglf!urtl- zhpurf! 

wnwt[ blwUf.bu ~wqbgt[uu} ~ wtl-juwtl-ftnt[ (0 ,8-1 ,2 %) , fru~ wq__nm{r U[IUI'

pnLflw~nLfiiJnLft[! f[,urq__JnLJ ~ wJhflwzururp 0,2-0,3 %, nLuurp umwgt[1w~ 
Junpp 9pwfJiur9 Jwfl zhpurp zwur i!Pl ~ urwpphptf.n.J 9 bJHur.w'jflw9 Jw& 

zhpur/Jg: rlbpur/J ~IJJUurnLfiiJwfl IWbp Ulf'IJJ''fnLf1JnLfl[! ~wq__JnLJ 1;. 
0,4 dd/dwd: 

"Jpngbu, pU11pA.p y_hpJwuurfrbwfJ{r ~hurl.twfl(!nt[ urh'lfr ~ ntflhflnuf 

wntuurbflJrurp ~w".nMfr w&, nLuurfr wfiJfrtw~wft JjunLJ g{rwftw'9'fWI•ft t[wft

hwjP9 ~wrJrwpJW tft ·~p(IUIInt[nLJ: 'Job.urwl.fl,hpf! g/J.wfiiUI.gnLJ/Jg ~burn uw

nbgflnLJ hfl OIJnLJ, WU[UI flnp bftfilwpqnLJ JfuJiw'ft b. gwtl-p wpdw~J.wrftt 

Bwbr fhrdwum~6.wliwJ~Ii g~wliwgdwli, {rfiJ.U[hu b. gwtl-p p_bpJwuurfr

bwflw1pfJ flpurpngbJhflurwJflwgJwfl fiU[wurw~fl ~ pwp~pwgflhl wpuiqw

~wur b. pwp~p ppnJwjpft "'n'l"'wurftbp{rg Uf.W.urpwuurt[wtl- lfurpn'l qnp

~pf!ftbpp ~urpn'l ~wm~nL{Jjmftflhpp ftpwflg lPPt/. p_hpJwJzw~ntJpg' JfunL

Jpg b. wp&w·~n,J/Jg ~b,;,n, "Jpngbu/J thpJwuurfr-G.wflfl ~ 550-5i0°, npfr 

JwJ,wLw~ 0,15 dd ~wuurinf1J~w'ilp zhpurp uurwgt[mJ ~ 1-3 rliW<Jn,J: 

8pwftwgJwft Uf.pngbufJbpp pfl'l~wflnLp f1hprnfiJntfiU ~ ~wfl'lfruwflnuf 

nLJh'l filnLftUit/_np g/Jwflwjpfl W'lhpfr qfrpwnnLJp, npp "f.W~WfJp_nLJ 1;. 
wflt[urwftqn'f1Jwft urhJuftHwJp -~wftnftflhr-ft ,fupuur U[III~U[WftmJ: 

'1-~~ntq~nli dbmwqwgnuf: 'Jop!pmq__pnft Jburwrtw'!JJwfJ rliwJwfJ,w~ IJh

tnwlft Jw~bpf.tnLJ{Jp ~wpuurwgflmJ /;fl UILJntJpflnt[, (!pnJnt[ ~wJ ufolp

gpnLJnt/_1 npfr flU[rw•urw~fJ ~ uurwflwl Of!UPIJ111lf.w•jnL'irnLf1Jmfl pwpA.p p_hp

tliwuurfrbwflflhpnw ( ~pw~w~w jntUntfiJmfl ): flwpA.p p_hpJ wuurfrbw·flflhpnuf 

Al-p, Cr-p b. Si-p Of!UP'Iwflm.J hfl, wnw~w9fthlnt[ 'lburwlfr J,w·~hpb.ntJflfr 

t[pw AbOa. Cr20a ~wJ Si02 O(!U{riJfthpp fl'Uilp.w~ b. fuptn flw'lwfi{J ( zhptn). 

npp Ufn'lU[Uiur/Jft Uf.Uilur"f.WftnLJ ~ ~burwqw• Of!UP'f>UI'!JnLJpg: 

'Jop!fln,'l.ftn.fl J.hmw'lw9.nwp Uf.W~w.ftp_nLJ ~ pmp~p p_hp,J,w,uurjr&wlt _lt. : 

hp~wpwurb. U[lll~nLJ, l!wftp np f!pnJp, wumJpftp b. ufolpgfrmJp bp~wflp 

~bur wnwy_wsflnw hfJ urh'lw~wlJwfl "'frfl'l LnLJ-n,Jf1flbp (l.t nl fib flbp1Jpp

Jwfl' {rfiJ.U[hu wtl-Juwtl-/Jftp hplf.1Uflp ~bur), mutnp ftpwflg '1ft!{lnulfou:Jfr 'W'('UI-, 

qnLfiJmflp t/Jn(!p ~~ "JpfiiJ JfoY.wt[w'jpntJ 'IPfPnul.pnft Jbmw'lwgJwfJ Jw

Jwftur~ 'lburwl&.bpp urb'lw'lpnLJ bft hf'!~wi'IJw wphflhpntJ b. ~w·J.~nuf 

urtf.Jwl Jburw'lfo ~wJ bp~wfilp ~bur ftpw ~wJw·~nLltf.•w'tl-f!{' t/JnznLS b. f!Ln-· 

pwJJ..ft twJ:nftJw~/fg lf.wqJ4_,w~ fuwn:.ftnLpq.nt[ (NH4'Cl): flurp~p ~bpJmu.urp-' 
~f.JJILJ (1000-1200°) IUIIWfUitfi.nLJ J,ft J.'li'in.wq}r ~bur f!lnpp gft.'ln'L Jft.w-
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sn~f1Jm,ftflbp, ·npnfl.p, ~"'.tf.hlnt/. 'lbmwlft z.p~w!lwtt Jwljhpb.n,JfiJr ~bur, 'l{r
uns{mJ bfl, wfttwUJbLntf. Jburw'Lft Ul'l_Uiur wurnJflhpt fl.J'J wurnJfthpp wp

unppgt/_nLJ bfl IJburwlft Js.u~bpl.tnLJP/J qn'[.J/Jg l.t '1/J!pmhiJ'[mJ flpw Jbl~ 

l;hptnp ,;.w·utnnt[Jjntftp un:J.npwpwp 1./J qhpwq__wfl9n'J 0,1 tfd-f<tl: 
IJ.fr!pntq_pnfl Jhmw'lwsJ..wfl Uf.trnshup ntfl{r tfonf!p UIWpw:tl-ntJ t 

.fhpJiurJhjuwftpqw~wfJ Jz.urqnLJp ~wfl'lftuwftmJ ~ 'lhfPnpJwgJwft, 

urW(!1119Jwft b. uwnbgJwft OU[hpwgpwftbpp Jfrw~gnLf1JnLft ( urwpphp ~wp_np

'lw~wflm{IJwJp), npnflg zflnp-:fr.f. Jburw'lwfJwfl .t:urJw~n,L.f.uutl!fr t[bpp_

flwqw·ft umpniJ~urntpwj1p, lnLu.urfr b. ~UJUJ~m.f1JnLflf.Jhpfr tf.hPP.ftw·qwfl &b.w'4_n

pnLJp Ulh'lfr ~ ntflhflnLJ "'lwuurfr~ 'lhfPnpJwgpwJfr uurbf[_rhm} qwnmg

.f.wJ-.pwj{rfl f1bpntfljntflflbpfr Jb.t }uUim.{ljwfl Uf.UJjJwftflhpnul: 

"1nf[_UJUIU7{r p_bpJ,wJbfu1UiffiHwJrw.fl Jzw~Jwfl JwJ1wflw~ fiU[wurw~w

-:wJwp ~b.mf. ~wJwmh'lmJ bfl ~ntf.Jwfl l.t JfuJwft Uf..pngbllflbpnul urb'lfr 

ntflhgn'l hpb.nLJf1flhpp, npp -:flwpwt[npnLfJJntfl ~ Ullwtfru uu1wLwl wrowlf.hl 

pwpA.p ~nJU[Lhf!u Jbfu.wifiM.w~wfl -:wur~mfJJht&flhp t:wJhJwmw•tl- thp

JwJzw~J.>w•fl JjnLu b'l_wfJw~Lhpp -:hm: 

fl.nLUtnhft/Jurfr Uf.LUiuurp~ 'lh!pnpJ,wgJwfJ JwJwflw~ flpwflntJ pwpA

pwflntJ ~ f1hpntfljntflflhp{r' t[w~lwflu{rwflbpfr (f1wt/Jmp tnb'l_hpfr) L 'lfruLn

qwgfow•flhp{r fuUJnLfiJnLflp, JwflpwflnLJ ~ hflfJw-:wurfrfJp• l;{Jh 'lhfPnpJwg

Jwft fhpJwuurfr&wftp pwpdp ~ t[hpwpjntph'lwsJwfl p_hpJtw·uurftG.wft{rg, flh

pnt{1jntftflhpp fummfiiJmftp t/rn(!pwflnLJ ~ pfiJ.U[bu 'lh!fmpilwgJwfl, WJfiU[hu 

~L flpwfi/Jg -:burn urb'lft nLflhsn'l l[hpwpJntph'liJJI9JwfJ "ll'nohufthp/J ~wz
.[{rfl, f!UU1 npnLJ .IJJ'jft(!wfl pflurbflu{rt[, np(!wfl pwp~p ~ IJb!pnpJiw•gJwfJ p_hp

Jwuurfr&wflpt flu~ hfJh UIJ'I p_bpJwuurfr&wflp gwtl-p ~ t[bp,wpjntpbqwgJ,w& 

'l_bpJwuurfr&wft/Jg, UJ"f.iUJ' flhpnLfljntflflhpp fuurmfJJwft ftl[wq__nLJp pflfJwflnLJ 

~ fW'~ w 'l w fJ 9· tpw·ft '1 w 'l' • 

l>fll"'bu ~wJurflp L Jwpurbflu/Jurp filbpflp~flbpfr JbJ-ntfJjntflp npnz

lf.mJ ~ wmuurhftpurwjpft ~wurp~fr JUnLfJJwJp: U.muurhflpurp bft[ilw

-\wur{r~flhpp JwftpwgnLJp Jfunwfrg wnwf, flpw 'lbfPhpJwgJtw·fl Jiw,Jw

Lw~, -:wLqhoflmJ ~ Jwpurhflupmp wnwt[bl '1/tuUf.bpu uurpnL~UJnLpwj{r 

uurwgJwft, f!Wt' unt[npw~wft JfuJwft JwJwLw~t . 

'bbp~wJnLJu Jzw~t[wtl- hft p_bpJwJbfuwftp~w~wft ilzw~Jwft mwpw

urhuwqflbp, npnftsfos ~/JJft.wqwflntJ qfr~wnt[nLJ hft hpqnLup, 'IPUIIft(! JpJ

JWftgpg urwppbpt/_nLJ bfl JfumJJts wnwt wnLumhftpurp 'lbfPnpJwgJwft. 

fbpJ w uurfo&w'hnlf.: 

flmrllr thrtlmum~GwliwJp& fhrtlwdbfuwC.p~w~w& dzw~dwli JwJw

ftw~, npf! ~wJwnnur ~nlmJ bft «BTMQ.», U[n'(U[Uiurf! urwpwgftnLJ bf, 
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l[p/,nMw~wL ~lunJrs pw.pJ.p nt hltpwp~nuf UftwumJr~ th!f.npJwsJrJ.IJ'JJr~ 
npJrs ~burn, •wLJJr1.wUfhu ~hmhntJ t JfumJ[! .(L~. 106, w): .PwLJr np 

pwpJ.p thpJ.w,umJr&..mfl.wJirL fhpJ,LUJJihfu>u.r&Mwlfwll Jzw~JILU.f.l thpJwwnft

:Awfl[! 'l'lwlftnphb 'lhpwqwfl11mJ t 1_ hpwpJnLph'lwoJwL 1.£pJwumft-Aw'b/ts, 

wp'f:hll qh!pnpJlwoJw'b l!fiPwsl!mJ 'lbntJ hfl 1_hpwpJnLpluzwoJw'b Ufpn• 

. JJhuflhp, npnfll! .Jtt.hsLIILJ Jib tunLumhLJrmft_ umpnL~m·nLpwJJtb phpnt.f1Jmb• 

llhpJr fumntp JnLfl[! ( [!ULn npnLJ l;liJbj!wfi 'J!WLn, npj!wfl pttupJ.p { 1f:h!pnpJ ws• 

JwL wumJt'AwLfi h Ufi'"DbuJr t,hpJwumJrG.wbf!)t 1/.J'I: UjUIUIG.wnm/_, z.U.w'Jwd- · 

~C' 

A~~~~------~~--

~H--r--~~----

"''ft· l08. V}tliz\llmil\1111l}upaJJIG 11JIIJtiiJ111a!r.Lr)l tLrduadLJuadi)l\udpll 
.rtm~t.raal uJuh.rmr.Lr. w-p1111'.&,.-thi'J UIUIIII"'"'""'IJ.fl ( of.bl'"'l'lll'-l'lt-

'l'"'BJ"'f, t'I'J"'""'f!'"''flo I'"' I'.&,.) thi'J,JbJuw11J.II."'~"'' .lz"'~"..r; 
p-(lfrif'•tlii'J.-,,"""'-1/rls ( f.hf""'I'I"LI'I.'liiiiiJ,.,.f, tllp,/.MIIIJIJ/J,.,/18 

8"'61') thi'J,J'IIIJuwfiJ.~,~-' llz~Ult•ul• 

. wJpnLPJoLL[! 1./t ~wuLnLJ m'iJwL Uf"'lUfwLnJr ~wJwp ~bwpw1_np wnwf..h

lw'lnLJfl wpdhj!Jrb, Jhd-wflntJ hL UflwumJr~nLpJwfl smswllJrz.Lhp[!t U.1u. 

UfJrunf.., J hj!hbwzJrbrw~wfl wd-Juwd-bUIIJJrfl u th'IJrP'i wd- Uf"'lUfWtnUpft p,Ullf'J.p 

fhp~wumJrG.udlwJJr'b fhpJwJbfuwflp~l;li~Wb Jzw~nLJ[! W•Uj~Jlr':n1_nw t 
pwpJ.p ~nJUfthl!u Jhfuwllft~w~w'b ~wm~ntPJmflflhpft umwsn~Jl!' <1b= 

=210-170 ~"f.fuua, Q0 , 2=190-21o ~I.J.fuu2, 8=7-B %. ~=20-40% 
{ {wm~nLPJntflflhp[! umwo1_urd- hfl owd-p wpJ.w~nLJ frO ~hmn, un1_npw~wfl 

JfuntJJrs u owd-p wpJ.w~n~Jfts ~hmn ab =100-120 ~«t-fJJ2, &= 
=3-4 %): U.Ju h'lwf.ILU~[! ftp ""flhs.wd- Jft zwp, LUIUJJf..htmPJncL'bhpft 

2flnp~frf.. nt'ii.Jt Jhd- ~bnw~wpflhp, pwpJ.p fhpJwumfrG.wflwJJtb UfWJJurfi

Lhpm.J th!flnpJwsmJI! ~hzm t, Ufw<_wflt,ntJ .t t/tn11p ·nLJhp1 w1fl ~wph,P 
.210 "'• 

t ~Jrpwnht .mw.IJ 'G.LzJwJp Jzw~Jwfl htpuflw~flhpm[ 'l:hmwtbhp/t h .flwJuw

U{wmpmumf..wa1bhpft wnwoJw'fl ur.h.Ju.Lntn'lfrw~wb 'lahpntJ, wn.sufls (pw-

sntSPl uw.p.IJhpJr O'fLniU'fnpd-JwL u WJtf.lt 
Bwbr thrdwumptiwllwJJtli thrdwdb}uwllp~wqwli dzwqdwli. J,wJw

bw~ O'fUI'inW Jlfl Jp ZLUf'.IJ th'fftpf..wa Uf"'l.UfUIUibJlpnLJ 50fP -Jrfl Jnm t,hp

J,wum.JtG.LUfl.'flhpmJ :w.ntUmltLJr.m.fr ~LUJnt.b.m:.PJtult thpJ,wumfr:Awbw,f/rJI 'lnmlfl

wrt~wJnLPJnL'il.frs: 'low PmJl 't mwtJru 'l'lwt:frnphll frthsbht 'l:b!flnpJwoJwfr 
!hpJ,wumfrG.wbf! u lf:pwllnf.. ~wllfuht 1_hpwpJntph'lussJ,w,fl UfP"9hu[!, np[! 

Pths'ilntJ t umpnt~tnntpwJfrb phpnt{JJmLflhpp JutnntPintfl[! U 1.bpm1UJhfuw

'bp~w~w'h JF~Jius.fl wplf:JnLbwf..hmmPJnLb[!t UJr1.rfl h pwpJ.p tb'IJrp1_w.t 

U{n'lUfiumfl hpfr susap 1hpJwumJrG.wflw Jfrll t,hpJ,wJhfuwllfrlfw~wfl Jz.w,~J w'll 

Jrus.Jwflw~ bptufls muspw1flmJ bfl As ~pfrmJr~wftw•b ~hmfro pwpl..p 

wntumhbfrmw
1

fr11 umpnt~tnntpw umwbwtnL ~wJwp, WilfUl uwnhsflnw h'ir 

u_ 'l:h!f>npJwsbmJ 55.0-450° f.hpJwumJr.G.wllbhpntJ (Ltft. 106, P)1 'loh-

!f>npJwsmJJrn iwb~frtwUfbu ~bmn Uf"'lUfWUI(! JfunLJ bfl m hfl{llmp~nLJ 
wpJ.w~Jwfl 1 Umwol/_wa umpm~tnntp {JhpntPJmbflhpfr w1_ht/r Jh.t Jumnt

p1w.fl zllnp~fr~ umws1_ntJ bfl IUIJpntfJwb w1_htfr powpJ.p D"L!11U~Jrz11bp, 
pwfl pwpJ.p t.bpJiwumJrSwf.lwJJrb t.hpJwJbfuwbMw~wfl Jzw~JJudl Jw.Jw-

'bw~ ( Jtu~ UflUIUIII/t~nLP JUifl snLSLUflpzflbp[! [!fi'1~LU~1Uit.LU~[! ). ab=Z40-

290 ~'J.fuuz, 
00

,
2

=200...;..240 ~"f.fud2, 8=5-7 Ofo, <j; =15-20 %: Sbfu

Lntn'IJrw~usfl mbuw~hur/rs nw~p t.hpJwumJr&wbwJJrfl t.hpJ:w·Jbfuw11Mw

~Uib Jz.us~ntJ[! pLLtplf: {, .pwfiJt .np llz1_us.t t.hpJwumJrG.wflflbpntJ wntu

mbllfrmJr wJpntPJnLb[! P·~pJ.p t. h flpw 'f:b!f>npJwoJwfl ~wJwp UfUI~Wb1.
t/_ntJ hfl Jb.t ntJbp mumfr It ~usJusU('UliUILUUJu.wfl ULU'f'pw1_npmJLhp: 

'i-1m]u XI 

§ 43. lb«t-flfl0-1. SU.flflbN! btl. 'l-flU.'b8 '1-U.UU.ltU.fl«t-ONfl! 

{h'fpp1_wd- hb ~nl_{ntJ LUJfl Ufn'LUfLUUiflhp[!·, npnbj! pwsJr ;;pJflw~w'll 
~nJ "'"llhllm'hhpJrs' hp~wPJrs, wufuwallfrs u. unf..npw~wb, _Juwnllnt~Lh
pfrs UfLUp;Lflw~ntJ b.fl Jh~ ~wJ .Jfr llwllfr_tbq/rpmz mwpphp .IJpnJ, bfr~ht~ 
1_nt!f>pwJ, Jntfrp'f:bll, 1_wfi.w'l:frmJ, tfllllfl'lwb (1 mn~nufrs w,1_htJr), mJr

llflutf.l, ufrtJ.sfrnLJ (1 mn~nuJro w1_btfr) u w]tflt linflumpntftsJrnfl '1burtww_flhpp 

It q.npuJrpllbpfr wpmwtlf:pnLfiJwb ~wJwp th'lfrpl/_wu Ufn'lUfwmflhpfr ~Jrpw
n.ntJ[! WP'1J"'flwphpwlftull Jwuzmwpn1_ u~u1_ht t upwhfro Jnm 100 mw-
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I'P iumwp_t 'bbp~wJntJu lbqpp.f:w.,} UfR'lUfwurfthp[! h -:wJwA.mlqwtl.pftbp[! 

~wphnp•Uil'fnLJfl urb'l hft qpwqmJ urhfu'Lp~wJp -:,=JwpJW pnlnp pUW''{'WI

qwnflhpmJ, pu~ flpwflofoo Jp .p~ftpup pft'f-:wflpwUfh.u l{pfl ~wpn'l qn,m

f1Jmfl ntflbfl.wl wnwfto lhqppqw,} UfR'lUf'Wiurfthppt Unqhur.w·~wft lfpmfJJnL

flnLJ lh'fppqwtl UfR'lUfwurfthpp wpurw'fpnLf1Jmftp qhpwq_wftonLJ { U[n'l

Ufwurp wJpn'll wpurw1fpntf1Jwfl 18 urn~nup9 h w-bntJ { wpwq urbJU[h

pnqt 

lhq~rnq UlWrrhr ~nlqntJ bfl IW'Jfl urwpphp£! 1 npnfl.p uwjuopn.p npnz-

1_w,} ~w.ftw~mf1JwJp bwjuwJU71w.J-1_wtl fthpJnttlntJ bft UfR'l_UfWUlf Jbt' 

flpw Jburwlntpqpw_~wft wpur•W'fpntfJJwfl duuJwftw~ UfW-:,uAJt1_n'l -:wur

~nLf1Jntft'Lbp -:.UI'I[_np1fhlnt fiU[wurw~nqt 

pfllufbU qpurbfl".p, o:Wifl~wow,} UfR'LUf>UliUJnlJ UfWpntftw~qntJ bfJ Jpz

urw~wfl Juwnftnt~ftbp, npnft9 wn~WJnLfJJnLflf! ~wJJwflwqnpqwtl { UfR'f.

U[Wurp JburwlntpqpwJtwft wpu'llw•1fpmf1Jwft urbJuftnln'fpWJnq, 'lf"'l"ft.[! bft' 

Jwftqwftp, ufoLpopntJp, tltlmJpf! h !pnu!pnppt flwofo 1fpw1tsfos, UfR'lUfwurp 

Jpzur Uf'WpntfiiJl~n,J { nl Jb,) pw•ftw~ntf1JwJp qwq_hp' f1f11_wtlpft, •w.q_nur, 

l,pwtlpflt lJ.ftwlPW pwp'fn'f1Jwfl -:burhwft.pnq 1fpwfto U[Wpmftw~ntf1Jntftp 
unqnpwpwp lfo qbpw-:u~qntJ, .pwftp np WJfl JnU71w1_npwU[hu -:,wuurwurmft 

{ UfR'lUfW·urp •uurwsJ,wft urqJml ,b'lwlftwljp 'fbU[~tfLJ U ·WJ'f U[WurbiW-r/_ 

~nlqmJ bft pmfli~wc) Juwnlint~libr: IJ1wflp np UfR'lUfwurp wpur-tu1fpntf1Jwfl 

JwJwflw~ oqurwqnptln,J hft Ufn'LU[wmb h lntqntftb l,Wp1fqwtl.p ( u~pwUf)• 

npp Jbp_ ~wpn'l bft pft~ftbl lbqpp.f:wtl UfR'lUfwurfthp h mppz Jhur•w•'lfthp, 

Ufwurpwuurp UfR'lUfiW•urmJ -:wJurflqntJ bfl npnz purflw~mfJJwJp UfUlmW.

Ji.w~wrl fumnliot~rlbr' Uf'lPfJA., ftMbl h UIJLflt rocr -[! uw-:Jurftw,p,w.~lfLJ 

I; 'fpwfls U[Wpntftw~mf1Jn''ill! pfllU[bu h 1_flwuwfr.urp Juwn'ilm~ftbpp U[WI'-

pmftw~mfiJntflp npnzw~f' ftnpJwflhpnqt · 

flnlnP WJU Juiw,nflnL~ftbpp lbft -:wfl'lpu.wflntJ lbqppn'l urwppbp, .pwftp 

np flpwft.p lbft flhpJnLtlqw,} UfR'lUf'Wlurp Jb1. ftwJuurJurwtlqwtl ~bpU[nq h 

'Lwfuopn.p npnz1_w,} .pwftw~ntf1JwJp, lfi~MJwtl bppbJfJ flpwfls Uf'Wpntfllll-

ltnLf1Jmfl~ qbplUiq_wflsn,J { lblfppn'l urwppp UfWpntfl·w~mf1JnLflpot 

Oppflw~ 20XHP UfR'lUfWurp Jbp_ flwJuwJurwtl1_,w•tl ~bpU[nq UfR'lUf•Wur 

fJhpJn,,}w,} 0,002-0,005% .pwftw~ntf1JwJp pnpp -:wft'fpuwftmJ { Lb

qppn'l urwpp WJfl 'lbU[.pntJ, l.pp WJ'I flmJft UfR'LUfwurp Jbl U[WIIr'w-:w-

1fw1tnpbL wftswd- 0,2% pwftw~ntfJJwJp Uf'lpft&p -:wft'lpuwLmJ { nl fJb 

1bqppn'l urwpp, WJL Juwnftnt~t 

~bqppn'l urwppbpp, puur hpltwf1p UfnlpJnp!pfoq_Jp 1_pw• ftpwfts wq_1fb

smf1Jwfl, bftP.w'P-UlrfwflntJ bft hp~nl fuJppt bp~wpp uwnhoJ'w'ft JwJ•w

'Lw~, pfllU[bu 9n'JS { urwlfou ft~. 54-p, LpwftmJ urhqp bft mflbftmJ U[n

jpJnp!p pnfuw~bpU[nLJfthpt A4 = 1400° ~bmntJ urb'LP ntflp K 8 ow flo 

ntflhsn'l Feo -p pnfuw~hpUfn'JI! K 12 owLs mlihon'l Fe1-p 1 A3=9i00 
~~-
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qhurntJ .urb'Lfo t m,ftbftn,J K 12 gwflo mLhsn'L Fe r-Jr pnfu,w~bpUfn'JI! 
K 8 9 wt9 mflbon'l Fea.-pt S.w.pwsJiw,L JwJwftiJI~ if.nfuw~hpUfmJfthpf! 

rtfliw•ftn,J bft -:w~wn.w·~ ~wpqnqt ~bqppn'J_ urwppbp[! urwppbp A.hnq b'ir 

tJI'l_'lmJ A3 h A4 UfnlpJnp!p if.nfuw~bpU[mJfthpp thpJoJJJuurJr&w~llhpp qpw, 

ptJipA.pwsflhL~1. ~wJ .folhsflhtn1_ 'Lpwftgt 
t~. 10'1-mJ sn'J9 bft urpqwtl hp~·wif1p h LP'fhpn'l urwppp 1_p-Aw~fr 

'1ftwqpwJp hp~nL urpU[hp, npnft9 qpw• ~wpblfo { urbuflbl, f1b pfllU[hu h~ 

·c~---------------, 
4 

·c 
l<"'l. 
A4f 

A) 

#t~ M .... Co C'r:, V, W.Jt1 ... ~$1. 
L.. li?fii'"'Z. lfiiUf'f'o/ .. X.. ' ,· 

lo~. 107. I (m) b. 11 (p) !u•r'pbr~ tbq~rn'l_ mwrrbr~ wq¥gntpjDtlip 
br~wp~ A3 b. A4 ~r~m~~wqwli qbmbr~ fbrdmum~liwlilibr~ tJ.rw: 

iflnifmfu1_n,J A3 h A4 ~pfourMwf(lwft ~burbpp 'IPPPbp[! lbqppn'L urwppp U(lWl• 

pmhw~nLfJJwfl pwpA.rt.w•sJwft -:hurt 

I Judp~ thq}lrnq wwrrbrp. swtlpwsftmJ b'L A3 ~burp thpJwuurp-Aw-

fte h pwpA.pwsftmJ A4 ~burp (ft~. 10'1, ,w~t IJ.Juftflpfl LWJflwftmJ {' 

Fer -f ftwJ wntuurbftpurp qnJntf1Jiwft urppnLJf1f!t ~bqppn'l urwpp X % ·fos 

wt/_blp U[Wp.mftwi[~Lf1Jwfl 'lkU[pmJ A3 .~bur{! P'tflntJ .{ J,Pfl.r:h LnpJwl 

p_hpJwuurp-Awft h WJ'I J.urJw'bw~ wmuurb'bpurp urq,rw'l thpJiuuurp-A'w~mJ 

~.;wft'fpuw'b!'fu .;w4_wuwpw~znt/_•wd- uurpnt~urnt{'Wt lJ.JuUfpup -:,wJwA.ntL• 

tf!wtlp'LhpntJ pft'f-:nLU[ Jpftlh -:wlJwft thpJwuurpG.w•ftp (unlfo'lmup qp(}f!) 

UfnlfoJnp!p qrnJu""w~bpU[ntJ'Lbp l~wft, uurpm~urmpwft IDJ'f wJpn'Ll, Jp

rwltwJpntJ wntuurbftpurwJpfl { U WJ'f U[Wur~umn4_ urt/_JWL -:wJ,wA.ml4_wfl-p

flbpp ~nlqntJ bfl wntuurbftpurwJpftt 

I fuJpp lbqppn'l mwpphpp -:.wiL'IfouwflnLJ bft llbft'lblbhp W'LJnww

l[ntJ bplfwfJp -:wphwftftbpf!' ftMblf!, l[npwlurl! h Jwfi'FW~f!l IJ.1u urwp-
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Jlbpfr b. bp~wpfr wurnJwJ/rfl urpmJ•wq6-l.p[! urwpphp4_nLJ hfJ nt. w4_h£fr, 

.pwfJ 2-3 urn~nun4_, 'lf'UJfJ9/r9 JnL(IIU,PUiblJnLpfJ ntbp I( 12 !Jllllfl9 ntflbsntz 

Jn'l/r!/1/r~ws/flzu b. WJ'l U{UJur'A#»nn4_ I fuJpfr urwpphp[! hp4wP/r ~Inn wnw

:twsLnLJ b.b K 12 swfls nLbhsn'l wbuw->Jwbwrfrw~ lfWJ.Jw-.Uf·PfJ"I LnL

!}nLJflbhp ~wJ [hqfrp4_w6- wnLuurhbJrur (pLt.uthu bwh WJL urfrUfhpp 9o1Uli9 

ntbbsmz uw->Jw'bwrfrw4 UfPli'l£"L!}nLJPLhp )t 
bp4wflp ->bur fturqJw!) {!LU'JwAnL£r/_w6-pbbpntJ I fuJpp urwppbp[! 1 

.PW>f/P J..wb'l'w·bfrs, 4wppfr'lbbp t.bfl wnwtwsflnLJ ( uu.upphpp 4wPPP'I .umw

.twsflhtnL ->wur4nLPJwb Jwufrb urbu § 44)t 
II Juup~ lh'f~rnq mwrrbrp pwpd.pwobntJ bfJ A3 4hurfr p_hpJwuurp

:Awbp b. PthsbntJ bb A4 4hme (11~. 107, p), iUI<JUftlipfJ fJpwfJs wnbsnL

flJnLbf! ->w4wnw4 t I .fuJpp urwpphpp .wq'lhsnLPJ·wfle' •wnLuurhbfrurp qn

JnLPJwb mppnLJPl! bb'lwbnLJ t. pu~ Fe o-fr £_ Fe~-p urppnLJpbbpe' [UIJ

ltwbnLJ b. JpwlinLJ hb, IIU'n.Uip}Jusbhtn'l K 8 swbs nLlihsn'l W[!pui'-Ufpb'l 

JnL6-nLJf1P 4wJ !phppurp 'I"JnLfiJ'w,b Jb~ pfJ'l~wflnLp urppnLJ{Jt ~bqppnl£ 
ur,woppp X % -p9 pwpJ.p U{UJ{'nLbw4nLPJwb 'lhUfpnLJ ->wJwd.mt4_w6-j!bhp[! 

1mpJwL.fr9 J/r3Jrh J;w'lJwb ( uni.Jr.'lmu{l) thpJm•uur.J.'&ol.liL.bbpm.J zmUfl Uf"· 

.LPJnp!p pnf:Mw4Lf'llfnLJbbp lL U(IU->U(wbnLJ bfJ !phppm.wJpfJ umpnL~urnLpwt 

11.1'1 U{UJtn'Awnn'[ 'lf'wb.p 4nz4_nLJ bb !pbppurwJpb Uf"'LUfUJUifJhpt 

II fuJpp lb'IPP"'l UIUI('f'bpp (pwsp up£pspnLJ/rs) m&hfJ K 8 PJnLph

'LWJpb s·w·bs b., 4wfuq,Jll~ wurnJwJfrlJ urpwJ·wq!}frs it. qwtbbmw4wfinLPJnL

bp9, bpft.wflp ~bur iun.w!wobnLJ bfJ wfJuw->Jmfluu/uuq ( qw&lUI'lPntJ, 

..ppnJ) JrwJ u,w->JwflwP..w•4 ( 4_nl!ppwJ 1 JnLPP'IbfJ, fJpnppmJ, urwbmwl, 

J.JPlPSPnLJ) K 8 ow flo nLfJbsn'l IU[!/JW-U(/rfl'l L"L~nt,plibp qwJ lb'fpp1_w!} 

!pbppurt 

II fuJpp urwppbpp, pwop ufltpgpnLJ/rs. bpqwpp J;wJwd.nL['[wtJ.I!fJb

pnLJ v.unw2wsbnLJ hb qwppp'I'Lbp lL lfnt.'[ntJ b'L lfLUPPP'I wnwrwl/'Ln'l 

mwppbpt . 

lJ.tJ.fuw!}LwJplt Uf"'l.UfLUut'LbpnLJ ~UJr/_wuwpwqln'[wt} !/Jwtzbp- b'L .1/Jbpp

""1!• wnLuurbLpurf! ('l2'r-/rs pwpd.p tbpJwuur/r&wLflbpnLJ) h sbJbLurfr

-mJ!, .fruq wHw.[wuwpw~ltr.4_w!}' Jwpurb'Lu!-'"V!• ffln'l'Ufwurp J[,t LbpJnL,}

"i.w6- tb.,.Ppn'l. .ur•wpp.bl'i! J,w.uwJp rfrnfuwp/ILnLJ .t,'L Jlbp/rur.nLJ b. iLU•nLMurb

ltjrurnLJ Ap~wpp wurnJflhpp'L, •wnwtws'Lhtn"-. thCJ~rtJ.w~ ~br~m b. li:;CJ~r

.tJ.w~ WBtamh&~m: ~blfppqwt} oUI'ntUurb'flpurp JfuJw'fl dUII'Jwf.tw4 UUIUJsr/_nLJ 

t lbqppr/_w,} Jwpurbbu/rurt II fuJpp tb'IPP"'l urwppbpf! ( pwsJr uJrl.frgjrnL

Jps) h JJII'L'l'~~~'flf! JwuwJp +nf:Mwpfr~LJ bL bp4wpp wurnJbbpp'L shJbb-
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111 purntJ 1 t,~»J wtawp_wsfJ nLJ bfJ hpftw,pp ->bur lfwJ plij!linLpnLJf.t liwmn l'E 
qwrp~l}lihr: 

{hlf/rl'n'l urwpphp[! ~wpn'l 611 wn.w~ws11ht ltwh JpwsntJIJnt'Lflbp bp

q•wflp t:bur 4wJ JpJ 1wbs ->bm,. npnfll! lfnt.'[nLJ bfJ JpfJbur•WifiUJP}' J/rw

smJIJnLliflbp q.wJ frb.urbpJ.bur•w·LP'llibpt b'[, '[bpfo1U•Uf.bu, p.li.z.uthu P"'l"P 

Uf"'l"lwur:Lbpp, L·blffrpq•wt} Uf"'lUf•IUUI(! wqurmn.qlUilt t nz. Jh.urm'lwlfw'II 

:pw'ln'[' nz. JburwfLw~wfl bbpfuwnflnLqflhpn4_, pwJ9 U(W~wu pwbw~nL

p1wJp, pwll w6-Juw6-flwJpfl Uf"'l"fiUUiflbpp, j!wflp np lbqpp4_wt} Uf"'l

UfUIUiltbp(! npw4JUJL bL ~wJ pwpd.pnpw41 

w) \bCJ}ml_w~ ~br~m: 9-np!}flut~wflnphfl 'P"l"l' [bqppnl/_ urwpphpJ! 

tn<~i[nLJ blt !pbpfrmfr Jbt, wn.wfwsflh[n'[ wf.tuw->Jwlt.wpwq (ppnJ, qw

U.wqfrnui) ~wJ u.~Jiw,fl•wrfrw4 urh'lwlfw'LJwf.t wl!p,w-U(pflq. tnLltnLJfl11hp~ 

~nLt}1_bln1. !pbpfrmp Jb1_, P"l"P lh'lfrl'n'l tniU('f'hf'(! pwptlpwg'bnLJ hlt f.tptu 

a.., 
30 

20 

/0 

~ 6% 
0 

0 2 4 6 X 
Lt'?/t;uuz f'tP!f'lp 

"'t. lUlL liHJJlrn'l uuurrbr)t wql}bgntpJn•lil' !l>Lr~m~ HB ~wrbrnt- . 
PJ"'Ii L. ak lfwba•g~\atpJwC. !J.rw (U. Ill. 'hl•twl.): 

~wp{tpnLJIJnLfl(! b. wJpnLfJJnLfl(! !IUJflj!wli lwur, np.f'Uifl pnpp t urwpp/r lnL

lthtpnLfhn<flp !pbppurnLJ ( pwflp np L"L,}blpntjJj-,Lflf! t/rnj!p·wfllnJ t hp

ftwflp b. Lbqftpnq_ ur,wppfr wurnJiwJpfl mpwJwq6-bpfr urwppbpnLfJJwL Jb

t}wsJwfl ->hfll, pwJ9 nppwfl JM t WJ'I urwpphpnLPJnLbp, wJfJ.pwfl Jh6- t 
!p£pfrurfr swflgp UlfLIII"-IUflnLJ(! £., ~/iurhwpwp, wJpnLJIJnLf.tfl nL ft.wp6-pnt

PJnLf.tf!)t llfrllullliii'Jwflwq, P"L"f lb'l}!.pntz ur1wppbpp, pwgwnnLfl;mJp ltp

~~b.Lfr, ppnJp b. Jwliqwlip, ,'b.I:.Ufbu 9"LJ9 t urpr/_wlt bq. 108-nLJ, Pt.hs

linLJ blt !pbppurp Jcm!)ntg{rqntf1Jmfl{!t U.Ju bpbp mwppbpp 1 Jp~z.u ltpwbg 

npn1w4p 4nflsbflmpwspw&, punp~pwgflnLJ bfl f/lbpfrurp pllz.Ufb" wJpnL

p JnLli[!, mJbU(bu tt J w!}nLgfrqnLp JnLflpt 

UflLpsfrnLJnt/_ Lbqppnule pwp~f"''l'sbntJ t f'bppurp J,IIII9Lfru,4,wll pw-
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1
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-Jm i/J'IIJbt/rlJmlf bupGm17ubmulJ bmbiJmb TJ t/urmu 
1
bupf7U1 ppmf£11uJ 

-m'Jrpb 
1
nJ91nnt/'iJ liiiJ1Uf£11uiJ7UFmiJmZmp t/urmlnbuln fmpnfp '!.'1 J'1UIJBmf 

-91' iiiJmJb 1Gt/IJ7Uffl7UJfJmlf t/ur'fn'!.'lurJmp ~ JyJmrl i/Ju 'ljmf£17uJfJm1f 

JyJ.mol t/J'fqbt/JJmlf "Jrt/:rJu'!.2 tiiiJ7uf£17uJftllmiJ 1u IJIJ1ufel,uJpm t/111\JT1mbuln 

'!.'1 J'1UIJGmJyJmrl TJ t/urmu ''!.t/:rJmlnm'!.mY. IJmppJmZ t/J'I'!.mt/Gm1Ju1nt/h 
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-m'!.'II'YJ tl'll' t/urt/'!.'lurmum TJ t/urt/J'It/; p1upf1u1 '!.'1 urZ'I!r t/1'1"Jrm ilqmJb 

I ii1Jt/J'Ibm1; IJmpJbJ'IIJ '!.mil I~ JfmG ( oOou-oos t) ilqmy.t/urn.mpJ'Il 

~m'l'~m'!r ., ( ooog-os8= AH) iiiJ1Uf£11uJfJm•IJ t/J'fqbt/JJmlf bJmll 
:elmlfJ'I TJ 'J9J 
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-illffJub buJint) .I!pJmmlnbuln ~~rmJ~~.Jul. ·tfJ'IIJ"'mlnbum ( JqiJilfm]rG.,uu 

-em•~ tJ'IIJmtfGttuJurn'lulf) IJmt'mJmJ-nr'IIIlfZ "'I ( tJif~m 71 J9ttlm•urqb lfJ'I'!.iiiJmJ 

-mpJm:, ."'I tfdqljGuurnm:, 
1 
lfJ'IIJ""liJ'I;J'I p) IJmtmiJtfZmiJ9il'l p '!.'I p1upfjmpmJ 

iiiJuJu '.I!(1Jmmlnbuln 1JU~.Gipu.Imn~ult •tfdpnJ ii9J9 1'11Jmpmwl ~ fmJrrt.,ub'!.il 

iJJ91Jilfm ]rllu-em.pm} 7ft iiJ9'f'lrmmbum ''I. 'I fm7r"''lurmnJmiJ iiiJmJb Jm pm:, 

BIJuJu 
1
qmqur qilljmJbmurJm urnil IJIIJqnfm ~1Jmp~m~ml!J mn~ ( m 

. :qfmJ1uur;-ruJurn urnil •tf]rfl 

tfJ'IJtl<mour Lu]rJtfb'll "'I lf'Jmrs-tfurn•m• 1JmpJtfb91 
1
1jmplfmiJmZIJ Glfll'JIJ urnil 

'1.9 p1u]rbJm;mnmb iJJ'IIJifm]rl.,uympm~ "'I ilJnmmJnbum fm]rdtfb'l~ 

~JN U dlJP'R2tlf\tt'O.fl 
pq ~.OtiOin.llllt'RR'fH, tfJqf\S'RIItLUllt .Q'flp.JtJ'bt.l) "9t § 

:J'IIJmtfGqJuJilm _ 

-n1ulf "'I J'l'!.lmm'lb buur.mnJl~rll p1uJ91Jlfm,tfurnmpJ'Il JyJmd IJ9 JI7UU1 

-nmJurmm GtfBIJuJu 
1
Jmpm:, lfJ'I'!.ilfm]rl1u'fmiJ'm:; 1J lfJ'IIJurmlnllum qfm 

~ url9pmJ:,Ijm iliJlufeJ.,uJpm.,m·qmJq tiltpu1fl1ulfurm:, G'l',Jq 1uln.mrln:rm·ITT 

"'!UllmiJimlfJ9 iliJ-rufeJ1uJpm BljqJtf p1uJ'I'l.'l.my.qurnmpJ9l JyJmJ ,r~iiiJlJnfm 

'il1Jlurdni.IJlmmqm.J~ tfilfm]rl1ufm'l"m':, p.m.q lfurmmbum ~ JrJmJ ljmif'!.F'" 

'illjlufeJ.,ub,mJm qfmqGmf11ubmuq ljbm1; IJtflmbqddmJt ~ Jilutp '!.'mdJy 

~~ tpulfl.,ulfur•m!r url'lpmJ:r'!.m urmZ ilrt7uliJ1u'l. 

-7ulmlfmpJ'fl Jmpm:, tfJqljurmlnbum tfdqljilqfJub buJurlf buG.m~ilmrur IJ'IJ 

-utflmbb p7unqGuJin lfiiiJmurmnJZ'fJ ''!.7ulfl.,uqurm:r 1ulqljmln:rmm lj7uFflwJ 

·fdmlf JyJmJ p1uJ'I'!.'J.my.ljurnmpJ'fl JrJm~ tfurmmllum fmpnJp ,IJilljqnl"' 

ll:i: 

•dpmpmm~~ ~mp~rni(.Im ~purd~~-~pufmq pmlf ~pufd1u"91u£mqmp.Jqi ~ p7ub 

:.Jub.m'!r 'J,qurmmllum ilp1u6mhubmuq Z,.mrJrljmb lfd'IIJbqJJmq ;1uurm'l 

tdmpmr:r 'lfdfljU1m'm 

-buln 'lmlf,miJtfZmljfii'IP ~ Ju"'IJmq urmZ ilJu 
1
illjqf.ml1Jfmin/fm ljmil •Jpmff[ 

,-lull'lfG-,ufmp JyJmd tfhl,]rm~ ~ fm]r·ur.po 'illj1UT£fr'udpm "'I ilq-.ufeJ.,udfJmq 

IJT1uiJ ]rulm'IJ'I'J.lu •ilmm•mltuln fm]rJlfb'll tfurmy tilq1uf{/1uurnJ tfJ'IIJ'J,1u1flwJ 

-qeJ tfil-rmiJrGtu-umq 'JlJfmlllfJlufJ ~ p1ubmplj •HtfJ'IIJPluJ.m-1 ljmpnJp p-ru]r 

-UNTiibm ~ tf1'1]rm 1~ ilurmmbum p7uillnv-L lfiJmy.tfurnmpJ'fl JyJmJ tf1q]rm 

IJmplfm·yJ'(J :(11) Bqljmy.tf~.nnmpJql IJmp;.""fJm tfurm•mbum IJtfT.m·IJfmn/fm 

if1Jtf1 JrJ.mJ ~ ilur9m (1:j) illjmy.tfurnmpJql IJmpqmyJm tfmmmbum fmifr 
-Jqb91 1 ptu-z ll •h fmifrJur ~ 8f1uG "'lbr?ljq •Jmpm":r ljmpGm•urn ( ljmtfl 
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.;.-,ubu·mlp 4J'I'J'if'Jdmq• 1J tfurifm'!.'IP99 1 
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-u·¢ 'Imlfftll'llfJmfr tfdqiJ-ur•mmbum (g) 

~m]rJlfbq~ 1J ( 1) IJitflm'llfmtnJfml fm~nJp 
-fmifrtJ/m'I Gtfqmy.qt.nnm•pJql ljm pfrmy 

-Jm fm]ulur ~ 61-,uG p1u-g 11 ·+~ 
IIJmlfilmlhll'lz 

·rm~'r ifhmti IJtf'fmb'+hJmt· ~· ptu•"ftlfJub 

•rtnhf qJu "Jrtf!r'dufj'/! 
1
1fm~'luf;tfb *IIJ-vmnJ 

•fm' 'l'lf ['1UIJ8mJm~pb· iJJifdJm'UI burl 

-{6'91 tbfm ljBmd •"'I· ilurifm'!f'I'MB 'f"'d' 

:mo~ls 1Jmf~huo~qo~mq ~"'I'JmmLibulu. 

(c;) qmlso~~Lql 'I ( J) 'J'ifm'Jqmnl 
-qm qmlsniJI ilJudd1ull.pbm ~11•1 
-"mnmpo~!fl J•rltmvo~n '311 ·'N, 
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11J'I bu]rf1ul Jm]rpb tfl'I"Jrlm' •i1J9bmwf; IJmpJuJqlj nqmm'rurm:r •iJJ'I'!.btfdJmt 

lpu.mm:, Ju tf'!.mil t1JmJ/9m11.-,u>hmulf if'u11Jut1JlfP99 'fmtil •bmbljmb ifl''f]rm 

:? J"Uijm/J"Jil iln'IRuJm• 'flm!1fGmfl-,ubmu'r lfJ'I#Jbwftd'Jmq lf-.uutm( 1ilp1u:,uJm 
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1
urlf'l 

-'lurntum IJtfTmuJuGmfjp urmZ IJ.miiiJfm ~ p-ru]r9mmn 'lfm'Jmpmp EJmpn/p 

• p1ud91J111mmbum fm]rJifb91 IJIJfmljfmnJfm JyJmJ ifmmu •( 6l •lf'J) Jpmp 
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~ p1upGmurn Tf ilf1b •11 1JmplnJ9~mnfulfl 'Jif/muufn'J9U1Jmp ~ p1uurm~ 
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f1Ju.J~J9 •111tjumuJur pmq 111tfiiJII'n 'mt/'1vq•ln, ,mJ1U111'~1uJ111n· 'Jmp:,mlm 
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-~wJ111n Jqr!Jmm 'Jif ruJrGmurn '81'1mY.1111nm 1JmpJifh'l1 fmpnfmtlf 'r1uu 

-'IIJIJmpfmln IJmp?_ ~~ '11Jf1UIJ UIJlUFf}lubmJm ufm .ltuJrluJu'JJ JpmffJ 
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-l'JOJ J9p ~ fmpfJllbmurbo n'llnmJu]rm'jnmp 'Tf ~ fml•fmJmm 11'/Jrm 
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. Ju 'rlp,mlfllu~m'Jmil tJnt/ln'Jfm 1J9JJmur 1Jpnf 1 '19 fmJrJ1b91 ii'JuJu •i}j 

·qiJII1tm•lnLuln '11m '19 p1U1Jtm~urm.lrr IJ1rlpnf ( '11fmtur1'J'I"'"'"m} 'J{Llq'{. 

:( urt/'1'1111n'1um} 'Jt/fmurt/'J'IUinlUYJ 

'( ur1Jwil'lbq1 Tf ur11vqln} 1JtJfmb1JJm~ pm~ 'l1fmur1J1,ui/9b'l~ 

' ( 111 if in-'1 'II' 'I G Tf 11111·v•9 In) 'J 11 mb-ifu.ur h 111 "N111 q 

'( urqlv9ln} 'JtJfmbtJuurhur"N 

'( ur11vqln Tf ur1Jqrj;} 'l1fmb1uur~qur"M7'11JI 

'( ur1J9r/;} '11fmurtJJqq; 

• 1•J 'In IJ1'iJ 1m f Tf '""':-'19 I"' u·piJ•mp m ;/ il.J 'fljW m./n L uln 
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tilJqll1q•q (':) % n'z) 3 Tf ('J• % 8'0) s l{lpmJbm•1b tJ~my.1Jr ,nfmy tJinqb 

: '!'I p1upJmlmLq111. IJd''J>J/nfm 'il'#j'lu•Ffl1ut/'1o9f1U·J IJflu.bmlq]rmvm, Y''J'fm•nffm 

J'1U•Ullf'J9""mum Tf UIJ1ulfl'1u~m'JriUJm•ln• Y'J'fmtrt/fm: p~u·111't/'1v9ln '1''1 p1u'J 

-GmJfmtG ilJqJJm111 LuJ1bq1 Ju1uJ m!Jm•pm•( tGtJ pLu~ 1Jqrj;rj;ubJ9;/0 • bJ 

~ fmJrlplmlm'llm tiJJq'l'l""lnJq~m:nfu·,P Ju1uil 1q]rurJm]r•m• Jrt/'Jl Tf 1m'1mfl 
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t~m'JmLq 1u~Jq 'JmpbJm~tmnmb q!,m~huur~1ud111n urnil ~ fmp1J1Ub'J;] tp1uJ 

-'I'J'Jmpfmln •J~mluJu IJmpGqvm-n '1'1 fomiJrGm.urn ii'JmJb JJ9 'p1uilln9b IJfm 
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J wpurb'bufrmwsft'b umpnt~mnqtU/1. bppnplf qbUfjlllLJ (b~. It a I q) u .. qbmf! 
tpn'bqn~.J { pwowuwqw'b tbpdl.UiuurfrC.rullrAttJ, n~.uur/r Jfr'blh 'bnpJtUJ[ f.bp
Jtw.uur/r&.w'b Uf"'I.UfWLnf! uwnbo'ilbtfru uurpmqurm.pwb J'i.tnLJ { wmuurb'bp
urwJfr'b, l.wJw,.,wurwufuw'ls WJU bpbjl 1fbUfj!bpft'b, tb'lftPlf.w~ Uf"'l.IJ/UIUiflbpf!, 
f!UUl 'bnpJwlwot[w~ uurpm.lfurmpwJft 1 punlwbqmJ b'b. 

'ibn.Lfrurw Jft'b { 'ibn[pur, unppftur, Ul("nuurftur, 'ibntftml! {/>bpfturft ..: bur, 
,.,bntfturi! 9 bJhfJLn/rur/t ~£ur), 

JwpurbbufturwJftb { Jwpurb'buftur, Jwpurb1Juftur h J'bwgnpqwJft'b 
UllfLUUlh'iJpur ), 

wmumb'i.tftmwJft'i.t { wnwurbb/tur ): 

l'bwpwqnp { bwh Jfrr.w'ilftJwl qwubpft uurwgntJf!, op/t'Lwq, 'ib11£fo
mw-J1wpurb'huftm·wJfth ( umpnt~mmpwu' Jwpurb'hu/tm A urpnuurftur ): 

U~fuwtlbft zwur gwd-p U/Uif'll..bUJftnLf1JwJp II fuJpp urwppbpnq [bq.ftp

qwd- 'i"'l.UfUILn'hbpf! unt/rqntup q.6ftg 'bbpj!k uurpnt~mntpwsfoh lftnfuw~bp
UfllLJJJhp qwpn'l. bh lntbb'in.ul (hft. 107, p ), 'iw..:,.,.w·'bbtnlf. {/>bppurlwJftb 
uurpn<.lfurnqt•w, uwnbgJw'L gw'Lftwglll>t} wpwq.nr.fJJw•'h qbUfpnt.Jt UJIIUfPUP 

lll"'l'iwm'Lbpf! lllwurftw'hntJ bu !pbpfourwJfth 'llw•ufo'in 

lb:q)1p1(wi' UfnrttqwmG&p)l h fiwdwantttf.ui:iJ!Gb:p)1 dwlfG)12w1fnpntdJ! 
fJ} bunuqw'L uurwblfwpurflbpf! ftwJ urbfu'Lplf•LLtfrw'it IJ/UI JJw'bubpf! npn

zntJ bb w~fuwd-Lp, tbq.frpnq urmppbpft k fuwnuntlf'itbpft IJ/iUI.f'nl.'LwftntfJJlub 
uw~JtUJl'Lbbpf! jntpw.pw'Luntp J•ml[b/rzfo Ufll'l_ll('Lll111p ..:wJwp: .f0CT -ntJ 

f!'L'Im'Lqwd- Lb'fftpqw.J lll"'l'iwur'Lbpfo k ..:wJwtlnt.Llf.wd-j!'Lbpfr hzw'Lwf[Jwb 
upuurbJ I! flmll { urwlfru lllwmybpwgnLJ u~nwUUJ!f 'bpw'Lg .pftJ pwq.IIJI'b 

pwqwqpmf1Jw'h Jwufth l!uur Ju.uft'Lfoz/tt 
fJJnqUfW111p Jwl(fl/tzhbpnLJ ·W.nwt.frL /1/rlf.l! gn<J9 { urwlfru Lp.U/1 lfwpb

q npwqnLJU f(nJ 'infii/Lurft' w~fuw·~fl/t IJ/WflnLhwqnt/1 Jll<.Uf!t lJnfJumpntf[• 

ofon.b lll"'lUfWUlUbpp J,wftbpzflbpntJ wJfuw~flp UfWf11ltUwqnLf1Jnt.Lf! 9"LJ9 
{ mpqw~ urRynu/r ~:w{'Jnt.pbpnp'lwlfwu J·LLtUbpm/_ { opfthwft, 50 Pftl/.1! 91lLJ9 

{ ~ntu[/rll 0,50% C, 15 P/tt/.1!-0,15 o/o C h ILUJ['h}t CJ.np~ft.pwJftll b. ~w
llfftfLy IJ/If'liJ/•Uitn•fl,bpp J wftftJtzubpnt'if W ltfuw/t:u{r IJ/UiflllLUWq.m.{J Jll~.>'bf! 
gntJg { urp1{ntJ urnqnuft urwu'hnpq.wlfw•'h Jwubpnq {opfrbwf[, 5 [1/tqp 

11n~.19 t ur.ur1pu 0,5% C, 9 P/rw' 0,9% C £. WJtfl): 1 fl/rw ~.wJw,.,_":
urwufu.w.'hn~.J { 0,1 % C, 0 f1/rqp' 0,08 %-fro ,.,wt,wu w~fuwu'i.tJr UfWpm

'hwt,mp1wul!, 00 P/rl/.1!' 0,04 %-fog UfW~uw w~fuw#uft UfWpntflwl[mf1Jw
Lf!t bpb wufuwu'hft UfUI[IIfl.fJUJt,mfiJnt.fll! Jnur 1 % .t f[wJ wtf.btft Jw1[1Jftz~ 

u~'l_pnLJ pftq lft '1(1t/. ntJ t 
U.ufuwM.~J. UfWpnt'hwymfiJnL'ilf! 9"LJ9 mt/.n'l wnwt.fr'h [ilt/_/rg ~bmn 

'I:Pt/.mJ b'b Uf"'lU/Uiurp ftwllJft Jht Jur'hn'l [bq.ftpnrf. llr'IR(1f1bpft wnqWJilt.f'Jm
fJ{! gm..19 uri[ "'I. ~ouulw'iwmwufuwu Lll.UJ!trbpf!t f!uur 'iburwt,mL umwflq.wp"' 

urfo [!'hqntbqw~ t 1111LLtf1pbpp ~burkJwl 'hzwLJpqntJ I!• 
2!8 ' 

A- w'l_nm (Jwfitpzp "l u~'lP"•J h "l t1 IJ_bp
1

nLJI), 
£- 'ilfonppn .. J, · 
B- lf.nt!fopwJ, 
r- Jwfi'Iw'b, 
D- ut'lfthtl, 

E- uhtbu { pwJ9 "l Jwfilfol/t uqyn1J), 
I\- ynp.w[ur, 

JI- pbpfttftntJ' 
M- Jnlfrp'lb'b, 
H- IIftqbb 

n- f/Jilu!pnp ( npU[bu thq}pnq tnwpp ), 

P- pnp { f'UIJS "l Jwqiiftl/t ul[qpnLJ), 
C- uftt/to/tnLJ, 
T- tn/Iurwfs, 

y- rwJfuwJft'iJ ( wufuw~'fMJJ!jpb IJ/Il'f.UfUIUlfJbpnt.J ), 
cf>- qwir.m'l:pnt.J, · 
X- .ppnJ, 

u:- 9Pf'lttr'IJfrnLJ, 

4- {wll..lf.WIJJ11Ltn ~n'l.bpft urwpphp {Lwuur,wiJ h :W;Jl'h ), 
IO- UllJilLJ/r'ht 

h Bntpw.pwhunl.p urwnfro ..:bmn qpt[w~ fJJu[l! O"LJS { ~tr~U.~V.ftu tnlf.Jwl 
l lfPP

11
'1. tnWppfo Jh,fr'L IJ/Uif'llLkw·qnL/IJnt'b[! rmJpn'lt.wltus•fl urnf[nu'hbpnt/_r 

bph urwppfr IJ/Wpnt'hwqntfiJnt'bl! ltw'I.JilLJ { Jnm 1 o/o f[wJ IJ/Wqwu, w'iw 

mwnfog {bm, P/rtli! pwg { fln'1.1Jtf.m_J, Uwt,ufrz/t qhptnt# q.pq.w·~ A mwnl! 
Uztw'il!mqllLJ t IJ/If'l.IJ/UI111f! pwptlpllpwt, {, ILUJUpfJjl'iJ' "/IUplllbwqntJ { {wJb

Jwlnwpwp 1/tnpp .pw'hwlfllt{ljwJp q'hwuwf[wp fuwn'hntlfbbp { .J.JmJp, !fmu~ 
{/>np} k "l Jhtnw'lwlfl.UI'b 'hbpfuwn'hnr.q'lshp: 

Opft'bwq, 12X2H4A-fz qn'huurpmltuftn'h piupJ.pn[l"w•lt 'i"'l'i'W'Il1 t, U/W
{'nt'hwq,LJ t Jfo!.ft'h l.tul/ttrq 0,12 % C, 2 % Cr lt 4 % Ni. X.Br -L 'l''Pufr
llwJfrL 'i"'I.Ufwm {, IJ/Uiflllt.'lllwtq,.J { Jnur 1 % Ch Cr, W, Mn Jm.pw.pw'h
U"•PP9 Jnmwt.£npwll!hu 1 Ofo, OX23105-I! ~Wtnntft Uf"'I.U/Uiur { {!phfu
~wl), U/Wf11lt.uwf[mJ f; 0,08 %-/to UfWlfwu C, Jntn 23 %Cr h 5% AJ, 

X18H9T -11 {wur._IIL" 'i"'I.U/Uillr t {lclwflq.nurqn'l), utwptrtfzwqntJ 1; Jnur 
O,! % C, 18% Cr, 9% Nih 1 %-/to 'i'llli/twu tn/ttnw'b

1 

U wlt-'bftzwq.pbpfr 'pAwurJw'h ~wJ wp "'"'l"'wmbhpfr wn.w'hAJr'h fui!J _ 
pbp 'hzwLwf[qmJ b'h ~wJwnnur' Jhq urwnnqr 'bJwb q.hiJ/.pbpnw 

:"'I.U/•Wmp pw'liWllfflnt.fJJn<'hl! Jwq'hfrzntJ wpllllUJ>{iwJmt/.nLJ I; "l fib lf'pq, 

t/l 91lLJ9 f; 1npt/_mJ wJb'hw'llfuusqnp [hq.ftpml urwppfr U/Uiflllt'hwf[mfiJilLfzJ!t 
ltqp11LJ '1:(1qntJ I; 'i"'I.UfWmp funtJpf! 9'"-19 mqn'l lnUJrt.{!t 

2!7 



A- S·fr b. P·/r pwp&p "'.UJf'n~flw~mfJJncfl n~:fl.bgn'l run/.urnwuwJwJfrll 

· "'nrz"'wmflbp, 
E- Jwq.llfruw"'bu ~wptt..p "'n'l"'wmflhp b. ~wJw&ntL4_wttjflbp, 
)K- l.Jwflq.nm4..n'l I!PnJwJfrfl "'n'l"'wUJflbp, 

P- . wpwq.w~UJUJ q.npttfrl!wJfrfl "'n'l"' wmflbp, 
ill- q.fl'fwnwflgj!w~wturJfrfl "'n'l"'wmflhp ( q.fi'IMflhp, ~nln4_w~flbp, 

b. o'lbl'}• . 
9- Jwq.flfruw"'bu ,Pw,Pnt~ "'n'l"'wmflhp b. ~wJw&nt[4_UJtti!JJbp, 
51- l.Jwflq.nm4_n'l l!l'nJwfiMblwJfrfl "'n'l"'wUJflhpt 
Opfrllw~; p 9, p 12, P 18·e wpw.q.w~wm "'n'lUfUNnflbp bfl, ~~pb.n-

pw.qntJfl lbqfrpn'l mwppfr' 4_nl!ppwJfr "'wpntflw~nLfJJmfle ~wJw"'UJUJUJ,u
Juwflwpwp s; 12 ft 18 %I 9 1, 9 2 ft UIJlfl' Jwq.flpuUI"/.bu "'':"'nL~ "/•n'l

"/UIUJfJb(' bfl, "'wpntflw~nLJ bfl 1 ~wJ 2 % ufrlfrgfrntJ b. UIJ[flt 
Prwgfr hp~wfJfrg, JJnLU . mwppbpfr ~frJI!n4.. ~wJiur&ntl4_wttj!flhpfr Jw~

JJfrzJJbpfl nLflhfl llzwllw~JilUifl UIJL ufrumbJfr ~wnnLg4_wttl!' U.nlb.ntJ '1eP-

4_nLJ t hp~llfrz Pfr4_, npe gnLJ9 t mmlfru ~frJIIw~wfl Lblffrpn'l mwppfr ( pw.gfr 

bp~wpfrg) "'wpmft..ur~nLfJJnLfle mn~nuflbpn4_, fru~ P4..fro ~bmn '1P4_wtt UJUJ· , 

ne flzwfllw~nLJ t m4_JUI[ UJUI('f'el /.wf_npt,. UJUJ'n.hpe flzwflw~nLJ bfl JJnLU 

[hq.frpn'l ur.wpphpe, un4_npwpwp wtrJU~flg l!wflw~ntfJJnLfle gnLJ9 m_w•lnu 

Opfr.llw~, SOH-{' ri~Mblrfr ~fo.Jil'n4.. ~rUJJwJ.n'-1:4..•wttl! rt (50% iN\ Jflw: 

gwtte bp~wp), 80HXC-e JJMblfr ~frJI!n4.. ~wJiw&ntl4_wttl! t (80 Yo N!, 
Jnm 9% Cr, 1 % Si), 52K~11 b. 52K~13' ~npUILmfr ~frJI!n4.. ~wJw&nLL-
4_wttl!flhp bfl (52% Co, 11 ~wJ 13 % 4_wflw'lfrntJ }t _ 

· flw~llfrzHpe un4_npwpwp '1PnzJ4_ntJ bfl "'n'l"'wmfr Jntpwlwfl -:

lJnLf' J.ntz} t/.pw, frlll"'bu flwb. 'ilzwllwHntJ bfl "'wJJwflw~wfl q.ntJflbpm/,t1 

CJ.n~fri!Jr wpmw'fpJwfl JwJwflw~ Jw~llfrze "'bm/! t '1PnzJ4_wtt Lfrllfr 

flpwflg/riJ Jntpwpwfluntpfr 4_pwt 

q. 1 m lu. XII 

* 47. lb't-1"1111'\, SU.I111bl1lt "btU.uU."401'~S01'ul! "40uUSf'fl1'"48tlflu 
"lll'liiiU.Subl'lll'lT 

flb/!bflwflbpj, 'fbUJUJ[flbpe wzfuwUJlUiflj!p "/J'ngbunLJ ~pJft..w~wflnuJ 
bflfJwp~if.mJ bfl JbfuwJJM,w~wfl JJbplfnphtfJJntflflhpfrt fltumfr, Jbj!hllwzfr.

flw~wfl "'n'l"'wmflhpfr fl~puu!JwJp JJbp'twJUI94..n'l Uf'un<,urfll_flbpe uw~JIJI
•wtfrwHmJ bfl lflfuw4_npw"'bu Jbfumllfr/lt'b~wfl ~wm~ntfJJnLflflbpm£t U.nw-

!2i 

q.ht ~.wpb.np b& rwJpn•fJJwfl rlli'JJJ"'frufr gntowfl/lzflhp(!, ftlll"'fru/'1! b'il ~nunL

'ilntfJ.fwll uw~Jw'ilf! ( o,., o0 , 2J b. 'lfrJwo~ntflnLfJJwfl uw~Jw'ill! ( a_ 1f, Jl"'

bfr np 1ipw'ilgn4_ t npnz4_ntJ 'lbmwlfr 4_pw wq_'ln'l mwppbp ntJbpft 'lbU[

pnLJ {JnLJ[UIUJf'hlft [UipnLJf!t flw~&p ,w.JpntfJJ·wfl ~bm Jb~mb'l U[n~U[UIU7(1 
ll(bUJj! t oJm4_~tt Lfrllfr "/[IUUUJfr~nLfJJwJp b. JwJ.ntgMmfJJwJp ( ak), np

U[huq_fr ~ wpn~w.flw 'lfrJ Ul'ff'hl "'LUUJ w.t:.w~ wfl q.bppbnJJ4_,wttntfJ Jntflflb pfr 

d!wrJw'i.J.w·~ ~wJ flbppfrJJ b. wpmwpfrb JMpnwpwmflbpft' ~wpbpfr u.w'lJbpft 

q_wp'lwgJwfl ~hmb.wflpn4_ 'lhmwlfr pb~nLfJ j!WJj!IUI'JJwfl(!t flLUmfr, U[n'l

U[•WUJ/r pwpd.p JbfuwfiMw~w'il ~wm~ntfJJnt'iiJJbpfr Jwufr'il Junuhlfru 'ilfrw·mfr 

bfl nt'ilb'ilnLJ ~wm~nLfiJntflflbpfr ~nJU[[bpu, npntJ pwpd.p wJpntfJJntflp 

q_nupw~g4_ntJ { pw4_wpwp Jwttntgfr~nLfJJmfl ~bm 1 U.Jfl 'lhu(pbpmJ , {;pp 

'fbUJtu[p JLUI'~bpftnLJfJI! wzfuwmnLJ { zqrJw'iJ mw~, [ptugtugfrl "/Ui t;•:LI'ilf. f, 

t;wJJ'IfruwflntJ 'lbUJwLfr Jwzw~wJntflntfJJmflfJ w"'w~n4_n'l pwp&p Jw~bpb· 

4_ntfJwJfrll ~wpttpmfJJmfler 

· fl1ni£U[U1U7p Jbfuw'ilfr~w~w'il ~riUUJ~nLfJJnLfl'ilbpfr wJh'ilrUJLrUJIJ/_ q_mq.w~-
snLJ ~wpb[p t UUJLU'iJUJcflp;w f_bpJwJ/!zu.~JwfJ , ~LU'iJUJ~Uif'~n4_' . JfuntJ ft 

rUJrp&ur~ntJr llfuJw'il JJurJw'ilui~ 'lbmwll! "'bm.p ~ LfrwJfu4_fr Jfrl.wlloM 

ftb{'U[n4_, UIJufrJJ.pfl' J.hnl! pbpft JwpmbllufrmwJfr'il uinpnL~UJntpiUII wJpn'lt 

&.w4_wlnLJt Pu~ bfJb 1fhU7wlf! 'luJpn'ltnLfJJwJp lP LfrwJfu4_bl, Jfrf.nt~fr Jb

Juw'iiMw~w'il ~rwin~ntfJJmflflbn, ~wmfrw·"'bu flpUIIflgfrs wJbfJ.UII~wpb.np'ilb-

PI!' ftlltUffrufrl! bJJ aT-il b. ak -fl, umws4_ntJ b'il .owttpwo4_wtt (11~ . 89, q.)r 

fit Jpf.w'ilgM JfuntJe wJpn'UnLfJJwJp 4_bpgp;wtt 'lbmwlfr IUI'I!pntfJJntflfl 

ftpbgflntJ { 10-15 b. w4_blfr %·n4._r 1lfrpu41sM JfunLJ um.w·flwlnL ~w·

Jwp 1fbU7UJlf! '"UfbUJI! { "'lllmpwumbl Ufn'l"'wUJfrg, npfr ~pfrmfr~w~w'il mpUJ>

Jw'lftttl! JU { 'lbm.wlfr wJblrwJU ~mp4_wttl!fr9 ( rwJufr'iJI!JJ' 'ilpw .w·Jb'tJ,w-

Jbct ~wumntfJJnt'ilfrs)r · 

llttfurwttflwJfr'il "'n'l"'wm'ilbp[! pflnpnz hfl JjuJwfl pwp&p ~pfrmMw
ljwfl wpwrq.n•fJJ•wJp b., np"'bu 'lf'UI ~bmhuufl.p, ,Pnpp LfrwJfubLfrnLfJJwJp, 

.fpmJ Jfublfru 'll'wflg ~pfrmM·w~wfl mpwJw'lfrttl! ~w4_wuwp t 10-18 dd: 
(b'lfrpntJ(! iftnl!pwgflntJ t "'n'lUfowrUJfr JfuJwfl ~pfrmMw~rw•'it wpwq.nLfJJnL-

'ilf!, Jhtllwgf~ntJ LfrwJfubLfrnLfJJn•fle b. U[n'lUfLUmfr ~pfrmMw~wfl mpwJw

q.frtte ~wugflntJ · ~ . Jfrlltb. 100-150 dd-fr b. w4_blfr' JnL'lntJ JfubLfr~t CJ.nptt

'il:w~wflnpbfl ~·lfiP"blfr t iuUf~n4_bl gwfl~wgw,tt ~mp4_wttl!n4.. 'lbmwlfr Jfr

f_wllsfr~ Jfunwf!, (!1i'?_pb[n4_ ~wJw"'wUJwufuwll [hq.frp4_wtt "'n'lU[WUJ, npfl 

n11'ilp "',UJJ;.UJ>flp4_n'l ~p/tml~~w~wfl mp.wJwq.fttt• . 

BnLJD t mp4_wtt, nt' bfJb "'n'l"'•UIUJ(! JfrpwflgM LfrUJJfu4_wtt t, LU"/'UI1 

JpfJJ_ft npnztu~fr ~wpttpnLfJJntfl tupJ.tu~b[nL9 ~bUJn q.npttflwfr.wflnp/sfl swfl

f[LUfj1UJ!,t ~ n'il UUJ pnt~g frn'il lb'lfrP4.. wtt "'n 'l"'wmflbp fr J bfu;w·fiH w~wfl ~UJ •UJ
~ntf1Jnt'il'ilbpfr gntgw'ilfrzllbpe Jnmrw·4_npw"'hu Jfrb.'ilnLJflfl b'br 
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1}. 'l 1 n , u w ~ - 11 

llroz . o u 

I 

"'n'I.Uf"'llljr D tn•r • dd D l"''l' dd 
flln'l.~"'~~~~ I Dr•~, dd D l"''l• dd 
tlwtLJrzt 

tlw~liJ.ze 

4-8 35XP 31--M 19-31 
35 S-13 

40X<t> 19-31 11-19 
40 10-15 5-9 

30XM 19-32 11-20 
45 10-17 5-10 

6-12 3oxrc 23-45 13-31 
60 11-17 

18XrT 14-27 7-15 
40f 12-18 7-12 

9-27 soxn 1D-30 8- 19 
45f2 17-40 

20XrP l'l--40 1~28 
s5r 11}-25 8-15 

5-11 40XH 21-37 12-25 
15X 10-18 

6-12 40XHM 40-100 28-100 
20X 12-19 

7-14 12XH3 18-29 10-17 
aox . 14-25 

11}-20 20XH3 "21--40 12-28 
40X 17-30 

12--,U 12X2H4 30-100 18-100 
45X 21 36 

' U ""L " p -n 'pI n ' J,, llp[unfrJI.UIIItwfl 111p1Ulllllt/J~I! nptrz4_1d t %url'4_w#pfr •ftb>J,IIIp"tf• 

)mLU 95 % JwrurbLupurJr 'fb"{l!nLU (5 % urrnuurJrlll) I 

tf{uJwL ~pfrmfr~w~wL wpwqmfJJ,u,L swJ-pwsnLJp fJnLJl t u:NULPV 
/; ~ . UIIUJLbpfrs Ufwmpwuuul_.urr} '1brnwtLbpp Jfubl J'"'l"'J, npp 

l qfrpqw Uf"'l"l• L t/t . w Lnul I; rlfuJwL lwpmJuhpp k 'fpwLs 
mLfr qqwlfr wnwqhtntPJnL ~h np:, :uwi.-·JumntJLhppt bph '1hmwlL ntL{r 
'!lnwtW9f'w,t} q.h!fmpJwofrw f'P ~-- . _ 
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p.w•pfJ, p_pntJ Jfuhtnt <wJ.wp wLpwpbL.q.zuuur AIL, fwlwmwJr.w<wpJwp I; 

.uJL U[Wurpwumhl JnL'lmJ Jfuqnq lhqppqwJ- Uf"'l.UfWmpo, wL~wfu tfhtnw-

Lfr ~mpqwJ-pfr "'wumnLfJJntLfrst • 
{bq}pJwfl bp~f'"/''1 LU[wmw<~L I;' WU[w<nqhl piW'qwp;w'l' Jw~ntofr~m

fiJntL pwpJ.p wJpntfiJwL 1fbU[pntJt Pnlnl' thrl.f!l'n'l urwppbpp pwpJ.pws

L,b:tn.q Uf"'lllfwtnp ,wJ pntPJ,ntfl(!, JtthsllmJ bL J wr}n"!Jfr~n,P Jn~:Le, op.wsw

n.m[11wJp LMblp , ppnJ{t k J,w•LqwLfr, npnlJp JfrLJ_h npnzw~p ~nflsbL 

urpwsftwL pwpJ.p:UsLn,J bfJ k' wJpntfJJmLp, k' Jw~ntsfr~nLPJmLI! (L~. 
J08)t fiwurp 1 'fpfJwJp~ phnflqwJ-pLhpp UfWJJwLflhpntJ wzfuwtnn'l 'f/:;. 

urwfLbp,P <.wJmp qbpw'fWUhfp ~ Jb.qppmJrp .WJ·'1 m~pph/'IP9 Jh~m/_ ~.wJ 
bp~mum/_t U.HpwJhzm I; fl~wmfr ntLhLwl LJwoh. WJ!t, np T.ft4LLI! <wL'lfr
u.wWntJ I; Uf"'l.Ufwmfr uwnlJwph~ntfiJwfl zhJpfr p_hpJwumfrGw!tl' fr~tg f~nq 

Jpw~ ulwpppt IJ.J'1 U[WUIAwnnq sw-~p ( pw9wuw~wfJ) p_hpJwump-&wL!thpfr 

U[UIJJw'b!thpntJ ifpLwJH phnlJ1_w.tpLhpp mw~ wzfuwmn'l 'fbtnwtLhf'p 

<wJwp LMhlP J'bmJ I; npU[hu UJ>Hpw.Jhzm tfr'lbpnrz · mwppt 

lln1Jumpnt~9Pnfl Uf"'lUfiurmthpp thqppJ.w'iJ · hppnp'f LU[wmw~L t' 
p.wpdp ~wp<}pntfiJ,w·'il b. Jwzw~wJntlintfJJwL :tJmwsnLJf!, hfJh '1burw11J 

wzfu.w.m.mJ ~ zcfrJ.w,fJ mw~t (bqfrp.n'l mwpp.hpfr /p.upopptf1L.bp1J mlJ.bfJ wqb'/Jt 

~wpA.p ~wpqpmfJ!mL, .pw.fJ hp~wpfr .ft.wpp/t'1p' sbJJhfJm"mpt IJ~~bpknLJ- . 

{Jp pwpdp ~wp.tpntfJJtu'lJ U JwztlU'~WJntf.tntfljwfl ULnLU9JwfJ ~·wJwp 'iJUfLU~ 

mw~w<wpJ.up I; lbqftpntJ{! Jrurppfr'f .wnwp_wslln'l m•w'f'pbpnq' ppnJnq, 

•lnt·YJpwJnq, JntfrptfbLnqt 

{hqppJ wfJ l"l'£'"1''1 LU[wmw~L I; utntwhwl ~liiWipwqnppfl J.WVr J•UIIhpw

t; wm fr~ umpnL~UJ,:,Lf'•W, npp 'LUU[w{nq ntJ I; wJ pmp JI:UL 4 J wt}n,sfr~nLfJJw'il 
wJhliwt,wl/_wqnLJ'b qntq.w~onLJt l.wmp~fr tliiG.p >W•rtwil/_bt .wp'fJ"L·L,w.q.bm 

~bpU[nq /:;& wpqhLw~nLJ mJbq ~wppp'f w,.1Ut_>W9lin'l mwpphpf! ' mfrmwfl, 

qwfJw'1frntJ, npnLp wrnW1_UJSlintJ hfi fJhpq.pJ:w·L !fowqhpfr m/111i/• '1J4_wp 

tn•J-qn'l I(UJtppptfLhpt IJ.nwLA-LwU[bu sw'b~.urlfr I; ndbq ~-IU'f'Pfr'f WllW1_W!J 

Ln'l mwpphp.fr ,fJbpJn,q,nLJp ohJh.'btiP.woJ.w'b ;bit,Pwp.~q-n'l . Jlf"'lUfWLnbh

f'P Jbt_, pwLp np q.w {JntJL t mwtfou tfhurwtflbpp Jfuht wliJfrp_w~bu gbJbL

U1tUJo9J,urfJ" thpJwumpG.wLps, npnz ~n1.wsJv.uJp, J_'fp,fhtn1. ~p~fr.w-~p mw

pwgJw'b: llwliqw'bnq thqppqwtt Uf"'liJIWU7LhpntJ mJ-h'l ~wppfr'f wnw 

t_wsLnq U7tWpphp/i.: 'bhpJnt~nLJf! Lna.sliU[bU 'fWIUI swL~wlfr ~~ .p.wLfr np, 

P,li~;U[h;u · q.purb'bp, JwLqwL.p, "/Uftupphpn~<PJnLL <P"I:"I' -tbl1frpn'l mwppbpfr, 

LUfwuurn,J I; wnwtn.blJpmp ~wmHfr wG.frlJ: 18XfT 4 30XfT llf"'lllfwm

tbpntJ mfrmwlJp J_h'l_npwsfln,J I; <.w•mfr~fr wG.fr t{pw JwflqwLp ·ntfJbs·wJ-

4_Lwuw~wp w'L'Ih9nt{IJnLLf!' 

linlJumpnt~SpnlJ JbphfJ,wzfrLw~wf, Uf"'lUfwmLhpp fuJphpp bfl pw

Jwuqn,J pum .w~~IU'~fJp UfWpntLw~n,p1wL, f!Um flp.tuolis L~wmJwJp ~fr
. pwnqn'l thpJwJzw~JwL J.kp k pum lizwLw~JwLt 
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··. 
SG6 · 
-Gm IJf,muriJ91'9G '141 miJfmnffm-JvJm<J iliJ1ul g1u~ m'IJluJmln tJ ur'l 'Jlf urmu m 

IJ41mbJuGmiJI' ~ f'1U1Jmf91' ur9~ IJmpGmJvJmJ 'I'Jmy.lfurnm IJmpJ'iblf~ 
t p1ulnuf 'J'l 
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<hurn qhUT!wlfr wpwq uwnhgJwu qbUJpntJ (unt{npwpwp J"L'lm.J) II lj.Ullp

q.fr IW'(TOoUJ~.J.Wiu ph~nL11mfljn<U lfr qfrurt[m.J It frltlUJhU gntJg t urwtfru 
11~. 114-fr ~hur:wq:fr~l!, wp&w~.JwL zbpJwuurfrG.wflJr pw'fTJ.pweJ'*JJ <bur 

IIJ"'l"lwurfr <wpt[w~wJfrfl .Jiw~ntgfr~ntfJJntfll! wG.ntJ tt II ~'UI'f1fP wpA-UII~
JwfJ ph~n.llmfJJntfll! <hurw'l'w'Pd. t. hflh ph~ntfl~wgntJI! urh'lfr t ntflbghl, 

Ull:l(UI ~wphtfr t FUJ1f1.!.(1WI'9flht Jw~mgfr~m.fiJnLbl! qhuri/.Ulf! ~pl(frL urwpwg
'Lhtnt/. JfrLllt wpJ.wi(Jw£ zhpJwuurfrG.w£ It UIIIJUI bpw£ JnL'l.ntJ wpwq: 

uwnhgLhtnt/.t 

II lf~pq.fr wpA.UlllfJ.wL ph~nt1lmf1Jw'h li(UJUPG.wne 1 eum hpb.ntJflfrL, 
mpd.w~ntJfrs <burn qwL'I'w.'l. uwnhgJ..w£ UJpnghum.J <wurfr~bbpfr uw<

JwfJLbpm.J pb~m.£ Jfr.wanL{JJntbflhpfr wbzwinn~:J£ t: ll.pwq: uwnhgJm£ 

J.UI!Jut!tlw~ WJ'q. .JfrwgmfiJncLLbhpf! ~u/ J lb£ <wugbna.J ,wflzwurt/.ht utfrLij 

l"L~ntJflfrs, l(w' J wflt,wurt[ntJ bL <w.Jwlw•frnpbb' <wurfr~fr IUIU[Jn'Ll ~w

t/.wtntJ mumfr h. pb~ntbnL{JJnLb l/t iW'n~zwLniJJt 
(wt/.wat/.n'l qhUT!m{l.tbpfr <w.Jw.p /I l(wp9:fr 'IPpdw!(Jwb phlfnt.f!m.fJJnL

Le t[mwflq.wt[np t, pwLfr np wpJ.w~Jw£ pb~nLflm.fiJwfl 1wnwp_wgJwfl thp

J,wumfr&.wLflhpfr h. f!JLJJ!['tlp wpdw~.J,Ullfl thpJi.Uu',Jr&.wi.rflbpfr .J frt.w~w Jl!b

PI! -:,uiJJJ'efll(bntJ bfl ( wt/.htfr tifr2m t[bp'w~w~l(t/.nr.J h'l.t ): /I l(wpq.fr .wpd.wi(

Jwb phJI(mflnL{JJm.oL fll(wur4~ntJ •t "l pntnp tbq:frpt[w~ IIJ"'liiiJlllmbh[ll[r •Jnur, 

UIJl JpwJfl UIJfl Uf"'liiJWU'If.tbpntJ, npnflp rtpUJbU thq.ppn'l 11'1Uif1f1bp1 UJW(Tnl.

flwl(m.J bfJ Jwhqw'JJ (1 Ofo-fr9 wt/.blfr), ppnJ, Jw1.t,w1.t+ppr~J, Jw1rq:w11+ 

ufrtfrgpntJ, Jwf.tq:wfl+ppmf -J:ufrtfrsfrn~:J, J wflq.wL+ppnJ + 'l.tfrlfht, /!f'(!
pnJ+bfrlfbu II lfwpq:fr ,wpd.wi(JwL pbl(nt'l.tnLfiJUll'l.t qpuh.np.Jw'l.te Jufrum 

LUJ.wum.na.J t !jlnu!fmp(!t U,n[Jr,pqh.fle h. t/.nt!flpwJ I!, e·fl·q-:wljwnwl(e, /tthg
Lnui I(:W1J t{hpwgbnLJ Mr 1wpd.wi(Jw:f.t phlfntflnLfJJmbe: Dtumfr UIJf1 mwp

pbpnt[ "'"'l"'wmfr th'l:frf'&udl ltUfwurwl(flh.pfrs Jblfe II lfwprrfr wpJ.wt,.Jwb 
phlfm£mfJJwb !(wfl[untJ'it tt . 

Sb'lhirwmnLflbpntJ unt[npwpwp 'l.tzt{ntJ t wpJ.wi(Jwfl pbl(ntflntfJJwfl 

Ll(w.urJw.J p thq.frpt[w~ "'"'liiJWII'ILhpfr <.w~J wfJ wuurp'&lUILf!t bflh qhurw
ll! IIJWII'Ipwumt[w~ t !UipJ.wi(JwL phl(rtJJmfJJw'l.t :fll(wurJ,UI!Jp <wl(ni.J mLh-

9"'1.. UJ"'l"l'wurfre~ WIIJUI flpw lfwLfu.Jw'l.t <w:Jwp .~Hpwtlhzm t pwpJ.p wp

&wl(nt.Jfrs <hmn qbmwtflhpfr wpwq. uwn.hgntJ J"L'lnLJt .. ,: ' 

(wt{wgt/.n'l tlrq.frpt[w~ IIJ"'lUfUIII'ILbf'Jr 1.·wppfrlt hL ll(wurl(wbmJ wqn-

mwgt[n'l qhur•Wtbbpfr -:w;Jwp lffrp.wnt/.n'l IIJ"'lUJWurflhpfr [untJpf!t ll.jq "l"'l

UJWurflbpf! thq.frp~w'J. bfJ fiJrmpfrq wnwzwgLn'l urwl'lrbpnt{ ( ppm11 JntfrP

qbL I wunulfrL I t[w,1J..wqfrntJ, t/.nt!fll'wJ )t u.,, "'"'lUfWuT.Lhl'fr9 li(UIInJIWUin• 
1fw~ qburwlflbl'l! (l(wJ Lpwfle •&wfuwUJwurpwumt[w~pLhpe) hflfJrwplft[n.,! 

hb Lwt/.wg·J'wfl, frulf t[bpp_LwlfwL Jhfu.~'bfrftw•l(wfl JtUJ>lfntJfrs t:bm.n' W'l_IJ

urwgJwbt 
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U.ll.Jm.uw~ 1 3-n~;J pbpt/_wu bJJ npn2_ twt/. wglf.nq lb'lftPt/.wu Uf"'l.U/'unn

U p ,Jhfuw'bfil(.ur~UIL t:.urur~ntfJJnllfi_IJbpft gmgU~>bf1zbhpa tmt/.wgm:Jftg t:b~ 
Ill:. ~pplllpiJWIJW'ft urpwJwquhpp l.z. uuut.'k.!.U1pbiJntfJ JUIIJ zhJpp thpJ wuurp-

S,ufllflhp~t 
lJ; 'l. J If l u UJ If 13 

·-

llt"'l"',.,"'P aT "-1 a I Dr., 11 wnLwp.hlr.nlPJwL 
K z'"' Jm~'ilf1tl! 

4& 20 13 +20 ---60 
35 - ..., 20 -60 

'40 52 34 13 15 

60 43 8 17 +20 -60 
45 

70 7 u 0 -100 
sox -

6 20 0 -100 
40X so 38 

sa 60 !) 24 - -
46X 

6 20 -20 -100 
30XMA 71> 42 

7 25 -30 -100 
40XH 80 40 

90 5 S5 - -
50XH -

8 100 -60 -140 
30XH3A so 42 

s 100 -40 -120 
40XHMA 95 53 

85 46 10 100 .-40 -120 

95 9 150 - -
25X2H4BA -

8 100 -60 -140 
38XH3B<t>A 110 -

9 35 - -
SSXMIOA 86 ~ 

§ 5U. \JU'UUSI'Hl>lJ!lftllb fl\ll'~l' \lulolJ.UblUftb ~ll'\ ~lJ.Sbbl' 

Uh.pb'bwzft'bntJlJw"ii Jbt ~n11umpntlJOJtn'b pwpdp wJ-fuwubwJfrh Uf".'L

UfiUIII•'L.hp.~ ~Jtpwru[ntJ hu t:ftJ11wftw•Ln,J lf.U,IJfUIJnuiJ•'bhp.jt, q.'fl.qMm4_np k 

':ntnt/_w~wt/_np wnwftopwiJwtUpft qbmwtllhp/t t:wJwpt 

Autqwltw-qutqudtwltwlt'G. Ufnll tqWU1 G.bp 

l.fr.JfJ.wiJ.wu .<:mm~nt[il1mlfl.a, .npnt/_ U[lunp t oJIIIt/_Uiu tfr11ft '{UUfW• 

flwl[flhpfr b. 'l.uurw~'tlbpft ,Jburwqc '· wnwd.q.w~.w'tln,Ptw'L ( .<:num'LntfJswu) 

pWpdp uwt:J111JJJJ t, npa wufuwt}fllLUIJph Uf.{!.flUftUIIF'iJbpp t:wJwp lfwqJtnJ t 
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80-100 t{l•fdds, fruit thq.Jtpifw-u Uf"I£UfUIImflhpfr -?.UJJJwp' 118-1'10 ~lJ.jJJZ 
b. wt/.blfr' ~pwsntgfov ,u.A,.t;puulbzm bb: ilwl.. 'lfrJ wg~ntbntPsw'h pwp.!p l.f~UP{. 

Ju/h' hpiJwpwiJhsntfl.twb wll/wt:n4_Jiwll .t:.w,J'.wp b. punf.wpwp Jw~nLgJr

IJntfJJmfl' 'lfr'tlwJfo~J p.hnbt/_w~.pbbpfr'tl 'lful·w•qphtnt .<:wJwpt 

IJ.frJ.l.UiglJm'tlntfJs~b uwt:Jwilp q.Lfuwt/_npwUfbu ~wfqqwu t Jw~bpb
l{_nt.tflft npw~Jtg, pwLfr np 'hpw wpwmbbpp twpJwb .<:wJw~b'hlllpnh/rz.'bbp 

(1Jnbstflmpwump£hp) hb., npnbp wnwr hL p.hpnwl .t:n9bw~mfJswJp pws

JIWJ"'J f.t. frthiJlflnLJ b.f.1 'l_UU/UI~'flbpJ.t U 'l.UUfWhtU+'iJ£pp hp~iUif'UI~bQ.n&;f/Jnt~ 

Jrl!• Uw~hph.nt.tPJr npwl(i/1 Wlf'fbgnt[il;mL~ !JntgwqphtnL t:wJwp p.hpnul 

b'Lp rbpJwJ2wHwu 55C2 Uf"I£UfLU111fr t:wJwp "-1 -/t wpJh,p'Upp. 

uk wc}fuwubwqp~w.Q . 

t:q~wflqflnt/_ Jw.ppt/_w,c} 

~'l~t/.wu . 

32 ~'i>/tfJZ, 

50 ~lJ.fJJ2, 

5? ~'i>jJJ2: 

Pwpd.p t:numLnLfJJw'b uw.<:Jw'tl u~nwfiUitftL 1wJwp UfR'l_UfWIIIP U[bm.p t 
UfUI('nt'flw~,~ pwt/_wp.wp .pw'iJw~nLfJJ.WJ.p w6-Ju.w•6-Jr.fr• 0,65-0,85 Ofo C' w6-v 

fuwcJ'ilwJ~'b Uf"'l_UfUJUJ'bbpntJ b. 0,5-0,'1 Ofo' C' th1ffrp4:w'u Uf"IJ.UfU1111'flb~ 
rnr:J, £bqftpJlwi'b <.wJwp .<:frJ'bwiJw'bnLJ ~ftpwnntJ bb Uf"'lli/Wtn/r .<:nunt

Lnt{l,twL uw.<:JwLJ! wiUlllf.ht nufb'l lfbpll(nt/. p.wpdpw!J'hn'l mwppbp' uftJ}

DfrntJ b. .J w'tl'lw'tl, foLl.U/bu bwb. 1pnJ, .fw•bwq.frnul L. UIJ[bt 
~ullfwlJtu-quU(-w''flw¥~sfb Jburw'l'bhpfr t:wJwp ,w,fl~pwclbzw ~wm

~nLfJJntb'tlhpp tmt/_wqnLJ'fl ~hpUfnt/. •IJJ'Uiwt:nt/_mz uurpnt~mmrw'hhp'tl bJJ. 
w) wpd.w~J,uAJ urpnuurpurp, npp uutwot/_ntJ t ,JfttJwfl k Jfrt.fr'b wp&UJJftJiwJJ 

(400-5000) -&wbwU(wpt:nt/_ b. p) phJ'bfrUip, "Pi! C-wd.k IJnpfr ZPtJw'b IJb

mfro 'tlbp.pk p'tl1Jw6- thpJwumfri:w'h'bhpntJ wm.umbbf!UJ/r fr'lnfJhpJ mpn<-

. JwL Uf.pnyntl[m'h h ~uUfwiJUpnLJ b. 'l.UUf~hw~bbpm . .J qnJnLfiJntb n_t'flp 

w;u OUfmfrJUJt{ uurpm~mnq111U'hbpp uUlW:Ilg•Jw'h bp~nL b'lwbw~1 

1 • .fhpJwJ 2w1JJwJJ, npp Wllfw.<:,nif.nw t UfW<w'brt/.n'l t/.bnflw~Jw'L 
uurpnL~InnLpwJp umwynLJp, bbflwp~nLJ bil Jbmw'lllllWf'pt ll.;q Jbmwqw

[tupfrg lpwflw{JntJ l..'tl 'l.ullfwflwft'bhp uwnp t/.Jt&.wftnw b. npftg t:lnnn U/wm

pwumfr 'l.UUfW'hwqp b'i.tflwpljntJ b'tl wpd.w~Jw'L 200-250°-ntJ' 'l.UilfW• 

Lwftfr tfrwfJwfJ~';Ufl JwJwbwiJ wrtWtW!JlWh [WpmJJJbpp <.wi'flbtnL 'huJmmw

ftnl{_t ll..tu hqw1.r,w~l! ~JtpUM.nw/ b1J Jfrbz& 8 dJ urpwJ.wq.fru nt'Lbon'l pwpw~ 
Jhll1lwqw[wpfrg tfrwJ1wflt/_wu 'f.UUfwbw~b~pfo "iwJwp, .plll.'hp np Uf111U1p~u· 
urJ.t '/.Uil(UI''il-w~.fr .JfuJ.wfJ 'lhUfpntJ .qpm'b.p /tuiiiUif1miJ/t·'il .nt..Jhq q.h!/Jnf"J,Ul

Bf.w, "PI! WJflj!w'i.t Jbr) t, np.fwh tfrn.pp ~ Jbmw'lwlwpfr 111pwJr.u'lfrcJ~, 
Ubmw'f.wLwpfr y_bpJwJzw~JwL JwJwbwiJ mwpwunwp ~wurwpt/_mJ t 

wbp'hy<wm 'I"P~mzntfJJwfl t/.w~twpwb'hbpn..J ~w..J wbzwpJ ljnb'u,.w~mbhpfr 
Jpfh 1Uif1Ut/_nq JDUJI~lf!UI'£Ulf'n4. t(b~Uif'tUiltWfl <nut,Wb.,p <wqnprp/mJpt 
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Aa Jrh 111frg pwpt!p mw,pwgqw~ JbutLU'l.LU[Uif'f! ftw$.11 u/hg'bn,P !; .UJ:ulwfl 

q.ultLw1m[. b. Ul£li•UII wpdlw·fttJ.ntJ, yu!' J w&g !; l(.wgqmJ 450-550 '[bp

J'wumfr-AwS, m&bgn'l ftwUfw{'wJfr& t/_ulit.&wJntJ., npmJ ll'lh'f.fr !; nL&bbnt':l 

wnLum.h&fr111.fr fr9..nflhpJ.frlt mpn.t:nLJ phJ&.fr111fr .wiJILUtwgJwllpt U.1u t/_hp1,p& 

Llll'nohuf! .w&t/.tu:finLJ b.'b UJWmL~mwl)_nrnu1: bpftm 'l'b.Uf,pntJ !;l phpJjw

Jz.wl(nLJfrg .t:h111n Jhmw'l.UI[IUf'f! h'itflwpftnLJ h1t ,pwnJw&' t/.hpt'hwftw& 

mpwJwf~P umwgJw& b. umwt!'lwftw&nLfJJwft uw.t:Jwftfr lf'wgntgfrl pwpt!

pwgJurL <wJwpt 

flp,pwfl tfr•n,pp {; phpJ<JJJJfl:wftt/_w~ JbUJUI'l.WtWf"fr lllf"LUU.UJffr~f!• IUfh,pwu 

p.wptlp h& uUJ.wgt/_mJ &pw wJpnLfJJwft gmgw'bfrz'ithpf!t Ufui/_w~ b. wptlwft

t/:w~ .JhUJutflUil'UIIf'P t;wJwp 8-frg .Jfr&z.b. 0,14 dd 111pwJwqq{t tpn.pp•urg.:lw'ir 

JwJwLwft Jbll'lw'lwlwpfr ab-fl p.wptlpwfln~J {; 125-145 q<J./Ut£2 twpJh.pfr~ 
Jfrltlh. 225-270 qlJ.fdJ2: · fTJwmh'hUJwt/_n(it/_w~ Jhii'IWIJ:UI'tWf'P t:wJ·wp 

130-frg Jft.ltlb. 180 qlJ./Ud2. hpp mpw.J,UJJq/rltf! tfrn,ppw·um.J !; 5,5-frg .Jfrfll"-

1,2 JJ ( 111pwJw'lhfr wtJ.hlfr tfrn,pp z.w!J,bpfr 'lhU[.pntJ Q'b -fl Jrwpnq !; <wu

flht Jfr'itz.b. 900-350 qll>/dd'~ b. wt/.htfr }t 

2. f!u111 hpftpnpq. h'lwflwftfr '{,UU[II.I'bwftftbpf! tfrwflw{JnLJ hfl uwnl! 

qwJ IIIUIIJ t/.fr-AwftnLJ, npfrg <hmn llfumJ b. wpdiwqmJ hflt l.wpfl qu£11·wft

'bbpfr flhpflhpf! unt/_ntnwpwp ~nnLII b. .JfuntJ h'b Jhft lllutpwgmllnt/.t ~pu

Uf11.1ft&hpf! b. 9_UUfwflw4flbpf! fufrull'l IJh!pnpJwot/.nLJ hJ, .JfuJwfl JwJwfl.u.r!Jr 

Umwgzf:wq q.h!pnpJtwgfrwll t/_hpwuhhtnL <w.Jwp I{_UU[!LUibwl{ilb.pf! wpJJwqnLU 

bfl t;.WUJnLft ftwlwftfr i[pw <wqgt/.w~ t/.fr-Awqntll, fruft 9_UUfwftflhpf! llliut•,pwg

l[mz JwlltfrlUpmJ uh'l.Jlf.wq "-fr-Awftmllr 

· ~'u£llu.r.fl.wftUpfr b. t[Ull(,wq'bhpfr thpJwrlzwftmJI! frwqJt/_.w~ !; 820-

8.800 thpJwuUJfr"&wflftbpfrg (ftwful[w~ Ufnlf.£11Uiutfr llwftflp'l.frg) JnL'I.mJ', 

'Jfullwfl b. 400-500° thpJwuUJfr"&wflmJ wptlwftllwfl 0£11hpwgfrwUpfrgr 

iiJwmpwu,;,fr 9_UU[_wftw1Jflbpfr b. 9_UU[utqubpfr fJwp~pni.fJJnLkf! <wl[wuwp t 
1 

HRC 36-48, wJhflwJU -'lfrJwgfJm.flnLfiJwk uw.t:Jw'bfrl, t:wUUIU[UIIIILUU

fuwflmJ h'it HRC 39-49 IJwpqpmflJnLftpt ihpJwJz.wfJJwfl JwJwftwl[ 

wfl<pwJhz111 !; Jfrt_ngflhp d.hnflwpiJht w~P,w~flut9_['qllwft q.hJ, ,pw'itfr np· 

wJfl p'[hgftntU !; 'lfrJwgfJntfi~LfJJwfl uwt:Jwbf!t Ynll'lnpwqwzfrflwJftfl Jw

~wqntfrntll~ pwptlp~gftntll !; I(_UU[wflwft&hpfr b. 'l_UU[wq'&hpfr 'lfrJwgfJ~L-
finLfJJwfl uw.t:Jwftpt -

· U.qJnL~utlt 14'-nt.J/ phpqw~ 'hi, wJh&Jtulll.wpwhl[w~ IJ.UUf•Wqw-quU[w

flwqw Jpfl U[nlf.U[ Wll'lflhpp Jhfuw'bfrfJwfJ.UI•fl t; LUI/Iqntfl JnL'tJ'b!Jpf! ~pJ1wJ zwq-: 

l[wq tJ.fr-AwfJnw ( Jfunw k .Jfrp_fr'b tw'{'tlwfJmJ Jr -
IJ.qju.w~'b.w J fr 'b Uf n '1. U[ Will bh I' I! 'bU[ wur wft w.t: w pJ1UI'f' !; qfrpwnh l 6 d' tl-frlr 

nz. ur.q_bt.fr II'I{'LUU wqfrq nt'bhgn'l Jhll'lw'f.wlwpfr t!hnt/_~ II [If! qwpbtfr !; J fubf 

lnuznult 

Uhll'lw'l.urtwpfr wlf.htfr Jhq 
III[IUIJwq.Mtpfr q.hU[j!nLJ 'l,UU[ut

flwq'bhpJ! U[hmp !; Jfuht fpnu/
1 

npJ! zwm .t[urwflq.wl[np .!;-, put&" 
np t:'bwpwt{_np !; JfuJw& -Aw,php.fr 

h nuJh'l q.h!fmpJ wgfrt,!!&hpfr wnw
'[WgntJf!t 

Ufr&z.h. aooo pwpt!pwgn'l. thp

u wumfrt:w 'hwJfr£ Uf'UI J·J w'b'bbpnLJ 

w l fu UJ 111 "'l 11..U U[ UJ & wIt & h p fr < w.J.w'l' 
qfrpwnt/_ntJ h& SOX<'PA b. 

50Xf<'PA u wfJ&frlfr £11ni£UfW111'bhp 

(£hppp'tJ WJf'J.LU>b zwpJ..frz.'bbf¢ 

pwqwflwJfr'b 9_UU[w'bwq&bpf! h. 
wu'b}t 

CJ.fiiJ.wn.wfig,pwJawtWJpfi 
UfD'I.UfWUIGhp 

a 'l ' , • " "" t. J-r 

~uUflll~w-qu"'wliw.~wJ~& UJD'J.UJWm&LrJa 
dlifuwli~~w~w& liuun~nlpJDl&li.Lrp 

dfunul'.P!J I. d'~t~& wrAw~aul'JtlJ" filimn 

65 
75 
85 

65f 
500C2 
60C2A 
70C3A 
55Cf 

60CfA 
50XfA 

60C2XA 
60C2X4>A 
60X4>A 
50Xf<J>A 
tlOC2BA 
60C2H2A 

80 
90 

100 
so 

110 
140 
160 
!20 
uo 
120 
160 
170 
110 
121} 

170 
160 

100 I 110 
115 
100 
120 
160 

'180 
130 
160 
130 
180 
190 
130 
130 
190 
175 

9 
7 
6 
8 
6 
5 
5· 
6 
5 
6. 

5 
5 

1(} 

6 
5 
5 
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9-'L'Iwn:UI''bgpUI'~Wl w J"h UfiJ'I.UfWUJLbp" ~p"mMwft.wL 
Jnllt.ntJ .JfuJw'L Jw.Jl.ulhw~ (D 

1 
•• ,) ~wqJm.J bL. 

UIX6 9-10 uu. lllX15 

UIX9 14-15 uu, lllX15:0f 
23-25 uJ, 

50-65 uu: 
Swpphp z.wphpfr q.'biJf.it'Lhpfr b. {nlnr/..wlf&hpfr t;wJwp lffrp,wtr.ntJ M.1 

pntnp l"f'U Jw~'Lfrzubpfr Uf"'I.UJWmbbpf! 1 f!&mpbtnlf. 'bpw&g wiLUJhu, np 

Ufn'I.UfwUTfr ltp"mfriJ·wlfw•u mpwJwqfrql! <wJli.UUJLUU1wufuwflfr 1Jhmwtfr m(T!w•

Jwqd-pfu Ufrbz.k 12 tltl UJiliU7/r <wuwmfl JnLL nL'hbgn'l wpmwtJfr'b k flhpp"u 

oqhpf! UfWU7piU'umnw bfl IllX15 UfiJlf.Ujllli'U7/r9, fru~ wz/.hlfr q.wbq.!f.wd-wJ"fl

flhpf!' UIX15-Gf Uf"lf.llf'lli'U1fr9' 9w+wqw&o Jawbp •w·ub,_Lw!f.np Jwpmlrb

ufrm umwfnul"'- h JwzwlfwJnthnLflJndll! pwpApwg'Ln'L lll'"J" lfwppfrqbh

pfr ,Jp .J.w.ul! UfW'~UJw'bhtnL hUfWU1Wifllz/., Jfu,Jiw.b .t:wJw.p mwpwgJwb 

'/.hpJwuur"'Awul! t{hpo1_nw t pwpd.p Al-P9• pwJo owup ~-P91 llfuJwft 

rf.w~w'Lwft 1JbU7Wfkhpfr uwn.hon1.Jf! lfwmwpn~;J lib Jlllii.IIIJJ, pWJ9 ,Jb~ zw

pbpp q'Lq.frlfUhpf! k .t:ntnt/_wlfbhpf! JfumJ hb 'l.f'ntJ (pwufr lliX15Gf Ufnq

UJIWmfrg Uf•LUurpwumlf.wd-bhpf!)t 

UfuntJpg -\hmn lllX15 k lllX15Cf Uf"'I.UfWUJ.'Lbpnt..J JbwgnpiJwJfr'b 

wmumh'Lfrm" pwbmltt! ~wpnlf. f lfwq.Jbl 7-14 Ofot l!zqpfrm wn..w'Lg.p.w'

ftwlbhpp qbmw['hhpf! Jfun .. Jfro .t:bmn uwn.h9 bn1.J blr 'll'"JPD 1o-2oo ow

~t!P• npUfhulf]t JlrwgnpqwJfr'b wntumh'bpUIJ! tfrnfuwfthpUfY.fr Jwpmhlrufrurfr, 

{UJ~I.UitU.Ift q.bUfpnLJ t.UJIJ pnfuwftbpUJnLJ'&hpf! ftf!bflwhWJpf, zru.t:t.U'fn('ff-

Jwb Ufl'"DbuntJ, wn.w'l.wobhlnlf. lwtfrbpfr +mfrnfuntj1Jmbt . ·. 

9-'Lqfrlf'Lbpp h .t; ntnY::w·~'Lhpfr 'JU'{IA.wft.Jwb thpJ.w.umfr~wb& t 150-

1600, mkn'ln'-flJn'-bf! 2-3 J.wJ, qbiJ"Ijbhpfr ftwpdpn'-flJn'-'bf! HRC 6:-66, 

fruit {nlnr/..w~Lbpfr''Lf!' HRC 61-65t Oif.hpf! W{ldtw•lfnw hlr 160-180 t.hp

Jwum"G.wbntJ 2-3 JwJ mkn'ln'-flJUI'Jp, 'bpwbg ftwpu[inLJiiJnLfiL t 
HRC 61-65 (Il1X15) ~wJ HRC 60-64 (lllX15Cf)t 

~wgwn}lla ilw2U'laWJIUfi dwlq.wfku}ltfi llllllJ.tqWm 

9-nJnLfJJnils ndiht, .JbpbJJwUbpfr k IUI'[1LnWIJ(11U'Isj1Lhpfr J.wubp,. npnfltJ 

mzfuwmntJ bb lwtfr,wqwbo qwflp UJWJJwubhpnw, q.flh,wJf.it phn.b1_wu.p.~ 

'bhp.fr mwft, h'bflwpft'[b·tn1.. .ntdh'l., wpwqwgz/.w~ ztfr'Jwb k JwzJw·b (t,u

ftw~lli'U111['bhpfr zbph+flh{lp mmwJHp, j1pj1nLpWdWUfLU!f.bbbhp, pwpw-

>J.I.Uf''IPlbhf'p UIJLnhp, mpwJlf.wJfi q.f}bpfr nL'lh+nfu. ULU:.Pbbp k nuzlufmfufrl

flbp h '""'Jtb }t 
U.JuUffrufr '1hmmtbbpfr flmJLwmphlfr ,Jwznwlp z.wifrwttiiMLo 1i2!wflw~w

lPB t k J..wtfrz/.n,J t uu-ml h bnLJ'bfruft uu-n1_t flu:imfr thpJm-pfrJ[r.w·ftw'b 

Jzw.~.JLUJp lfwJ Jw·fr£pknLJP·wJp'b JfuJ.w.Jp JwybpnLJPWJ/tb ~wplpnL-

JiiJwb uwwgniJJ(! 'LU/wmw~w<wpJwp tJt '• 
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ll.J'IUfftufr 'lburmlflh.pft {w.Jwp lffrpw·n.t[m,J I; r 13 J~lf'bftz/t pwg•w•n.frfr 
'wzw~wJntb JwbqwbwJftfl Uf"'I.UJWU1f! (9-w'lfffrt'l:fr Uf"'I.Ufwmf!)t u.

1
t, UJW

pm:bw~nut ~ Jnur 1,2% C It 13 % Mn1 .fl.w·f.lp np J!w'ilqwbf! nufh'l. lthp

Ufnz/. /ttJ•gbnwl ( U" lfhmfr p_hpJwump&.1D'Lf!1 lfw'flhlf1 I; umw'bwl cununnh

'hfonft Jfrw!/Jw'l ~WJnLb umpntlfuunpw' .Jfubtnt{ Uf"'lUfWinf! f..pntJ 1050-

11000 t.hpJwumfr&.w'hftgt !J'LwJ•W·~ Jw.'bqJw·'LwJpb wnt.umbflpmfr nz. Jhd 

lfwp~pmfJJwbf! (H.RC 20 ), bpw J/wzw~wJm.bntfJJnL'hJ! {wpt{w~Upm[ 
• ~wJ ~bz.Jwfl mwlf .J'wz.Jw'L U{lwfJwib'LhpntJ {Jwt[_uii.J>w

1
p 1; HRC 60 lfwp~

pmf1Jn"'b nt'bhgn'l. Jwpmh'Lu"urfr Jwzwlf•w'JnL'hnLjlfUll'bf!t IJ.w pwgwutpz{nuf 

I; h(1wfint{, np J.w(iupu'i.nw'Jfr'L WntuUih'bfrml! nLtlhq 1UJII!.pwbnt·J f lfmpJw'b 

t:kmb.w'Lpn.t[_z IJ.pw <hm .Jhlfmb'l. wmumh'b"ml! wz.p.p 1; [!.fllfLn~.J z.wtfrw
CfW'hg p.wpd.p ,Jw~nLgpl[n._p,wJp (>aK =20-30 ~tf.tl/utl2) 1 

Pwpd.p Jwl:w•ftwJmbnLfJJfwu .t;hUI/m.u•'Lpnzf. UJnit.UJwml! z.fr Jz!WiHnr.tl 
lfmp.Jw.Jpt IJ.hmwt'Lhpf! umw'Ln~tJ b.'L A.n,_LJwJp ~wJ lfn.JwJp b. .Jzw~r/_n"tf 
hu Jf1wJ'L 'i'l~Jw.rlpt 

f/Jn'I.UJwml! UflWumfrit t b. lfwpn'l t 'ltwflyh, h'Lflwplfzf.ht .pwpzJwu
1 

,f 13-po UJUI1n('WUU7t/_wq Jbmwqwlwf'bf'f! fJppwnnLJ bfl ow'Lgbpfr {wJwpt 

tpwbofro UJUIU1pwumm.J bb 'itwb. t:wl[wtfrwJi/'"LZmw1p'L uw'lwz/.wpm'bhpt 

q. l nt Ju XIII 

§ 5 L lblJ.J'lf'Ullt, t.tllt,llqflflta-SOJ.t.f!. q.nf!trll.ellSilt, IIJO'l.IIJllSt.bfltr 
~ll1Tllfl 

Ubpbbwzfhnt.flJwlt Jist l[frpwtuf.nq Jh·mw'lwJzwftJwb q.np~.frpbhpf! 
pwJw'blf_m.J h'L bphll t:pJLw~UJ'L fuJpfr. 

1. limpntz qnpf}ppuhp, npn'bp lf:w.mmpn~;J b'L .Jz.UJ•If!f.n'l. .JiwqhphnLJflfro 
Lnt.Uzhqw'ibn.wgJwf, wzfuwmwbpt bb[Jwpwdwh1_nLJ bb lturpJwf, +npp U 
JM n..hJjrJ&hpfr urw;ft wzfuwmn'l q.npu.fr.p'il.hpp: · 

J 2. 'J.pnzJ ".."- q.np~fr.p'bbp' u/JU·n.p t/.fr'Aw·IJntJJ ( UlllJI.Uiko mwzhlf.w.t:bru.ug

b wu; wpmw~wmJwb (ftwJ ~mpJwb) ftwJ uw1_wl.urJ"'b 'lf'nzJ.J,IUib &.w-
WUJwp<nlf. Jhm.zuq" IJh!/JnpJwgJWJ~ {Jw:Jwp

1 

3. 'J.pnz.Jn'l q"npufrpbhp' Ln•IU!p Y.fr'&tUifn,_J Jhmw'lbhpfr 1fhf/1npJ.wg
Jwf, ~wJwpt 

Lb u,u fu.Jpbpfro JllLf'W.putLumpp q.np~ppp wzfui,UUIWUIIUIJ/rb UfiW'JJiwb

Pt! /upum mwppbp bb, n1.um" k U11Wippbp bb "bzUJhu UJWmpwuU'Ifr qnp-
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..)p.pp, •WJbUfhu l;l bpw UfW·mpw.uur.Jw'b ~w.Ji.up 'Ir.tufu'W<UJhuqwb utn'l.Ufwurp 

.UUipnL~UlnLpWJpfl b. ~WUl~nLfJJnLbflbppfl bbp~WJW91.n'l. UfW~Wfl[bhpf!1 

lJwrbrn'LpJntlip 'k tfw2w1JwJntlintpJntfie fuftuur ru4t<pwJblm h£ uiJ'il 
.lJur.pn'l b. q.pnzJn'l· q.npbp.p'bbpp ~wJwp, npn'b.p J2;tu1~n~_J bft uwnp, ntump, 

h. ~·wpbp Ufn'l.UfW111 1 npp <hm 2'pJw'b Jhp_ Jm'bn'l q.npbpj!f! mJb'l Jwl{rhJ 
l;t Pwpd.p Jwzw~wJnLbmfl,rw,Jp oJmt~wb I; pwpd.p wbfuwbhW1Jp'b J'wp

mhbupurpo b. lfwpppfJ'bhpfto ~w'I:J{wb qurpn'-qurmpw'b, fltum]r WJU mhuw
~p q.nphpj!'bhpp ~wJwp w.b~pwJhzm h£ pwpd.pw4-.Juw~'bwJit'b, w.nw·{h'lw

uthu hurl;qmh~mnp'}tuJp'b utn'l.Uftulll'bhp. 0,'1-po 1,45 % C /tmpn'l. q.npbp.p

'hhpp <wJwp b. 0,8-fto 2,2% C' uwnp '1Pnl:Jf.l'bhpp <wJ.wp• 
lwmnt~ ~tuppp~hpp q_q.wlftnpb'b q.bpltu'qw'bom"'' h'b ohJb'bmpmp.f1 

· pph'b9 ltwpd-pmfJIIUIJp b. Jw~WJnL·hntfJJwlp, fhump ~mpn'l q.npbpj!'bhpp 

b. UUifL[! '}pnzJno'bbpp utn'l.Uftuiii'Lhp[! Lhq.ppnu{ bft itmPPP'l wnwrwo-
1m'l tnwpphpnq ( j!pnJ, qn[!ppwJ, .JnlPP'Ih'b, 1/Jw'bw'Jpm .. J }: Pbpb'b.p HB 
ftwpd-pntfJJnt'bp ohJhflurpmp b. npnz <wmntq ~wppp'l'bhpp <wJwp. 

Fe3C' 8$0; Cr7C3' 1400-1800; Cr2s<C6' 1000-1100; Fe3W3C' 1000-
1100; VC' 1800-2200 qCf.Jtftft: f/Jwm(f'wutnp qmpn'l. q.n.pbp.p.nt.J b. uwnJ! 

qpnzJ nsmJ ~wppp'}tuJp'b !pwqjr j!WhtuqJ! qwqJntJ I; (2-3 )-PO Jp'bJ.h. 
(12-15) %. Up1U1fl9 <twJwp ibwfu•Wltnbu.qwd- utn'l.UfWIIlhhpntJ qwppft'lw

Jp'b ~w·'lft j!Wlrl~mfJJnt'bJ! lP q.hpwqw:'bontJ 25 %-fto, .pw'bp np lfw'f'pp

'1/.uJJrb !pwqp w{hlft pwpt!p UfWpntbw~ntfJJnLhJ! 'lJ{wpwo'hnLJ I; utnqutw
urp Jzw~mJp G:'bzJwJp ( q[w'bmJ, ~nntJ )• 'Impn'l q.npbp.pp b. · _ uwnl! 

'IP"ZJnop ~wpbpntfiJnLhf! unqnpllf.ptup qwqJmJ I; HRC 60-64, . 

9-nphpj!p <wJwp Uf"'l.UfWIIlp ifrnfuwph'b ifrnznt Jhmwlntpq:pwJp ~w

'bwUfwp<nl[ UllltuO{nq qtupbp {.wJtud.nt{qtub.p'bhpp qppwit11LJf! pnLJ{ I; IIIW• 
1 

Jlru ~wppp'ltuJp'b f/lwqp UfWpnt'btu~ntfJJnLhf! pwpd.pwoflhl Jp'b1.h 90-

118 %, npp z'bnp<pl/. ~wpd-pm/IJnt'bJ! ~wu'bmJ I; HRC '10-'12 1t. 

JJJ,qhlP• <wJIWUfLUIIIItullfuw'bwpw.p pwpd.p I; UlllllUifl{ mJ 'bwh ftwpbp <wJw

AnL[qwd-i!P9 UfWIIlpwumlf:wd- q:npbp.pp Jwzwqw Jnt'bi~tfJJ"'bJ!' 1/.hptft'b m.w
pfr'bhpft'b <w1muwphpl[ hl b£ i)wJ wd.ntlqwd-.p'bbp, npn'bontJ qwpbp ,wJ

pwg'bn'l !/J.IUq I; <m.'b'lplllw'bnu! "l fib ftwppp'lf!, WJL Jhmw'l.wfrw•f.r Jftwont
p JnL'b'bbpJ! qwJ p'bmhp.J hmwtp'l'bhpp: 

S.~i! 'lP"lJn!f.'bhpp 1.h'b UfUI~tufttniJJ WJfiUfpup pwpA.p frwpbpntfJJnL£
'bhp, npnb.p wHpwJ.h1_111 h'b UUIIlf! -qpnzJng'bhpp h ltmpn.q q:npbp.p/r <w
.. Jwpt 

Sw.p qpnzJJuu'b JwJiw'bwq Jft'blh 1000-1200 lllW[!tuOlf:Wib "''bfllnp

Jwo{n'l. Uf"'lUfWIIlp ~wpbpmfJJnt'bf! 'bqwqntJ I; Jnuru»qnpwUfbu Jftt'illb 

-'f.wUfwpp ~wpbpnLfJJtu'b Jw~wp'lw~l!' fltump inw.p q.pnzJno'bhpp <w

JiW1p l!'b'Jmbqwb I; HRC 35-40 ftwpbpntfJJnt'bt 
.\!hrtfwlJwJntlintpJntlie ~urpn'l. q.npd-p,[ILhpp b. ftpwbs ~wJwp 'bwfuw-
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urlun[wJ Uf"'lUftuur'bhpp 'twphnpwq:':LJh ':wur'tmf1JnLf11J l;t Ympnq qnp

hp,P[!J IIIWj!Whtulnq wzfuwmwhj!p Uff'n9bumJ, Ufbur.p I; <fswpwqnppfl lWpnq 

hp'twpwmh Uftu<utwflp pp pwpAp qwpbpnt.P'Jnt'bp, npp h WUfw<m/Jr flpw 

fturpn'l <wurqmfiJntL'bhppt MllUJbU onLJO I; urwlpu 'b~. 112-m .. J UfWtn~hp-
1..\U-J•q 1 ftnpp, .Jfuqwd- oUI!d-fuowd-LwJph utn'lUfWurp qwpbpmfJJnllbJ! wpwq. 
'bt},wqmJ I; th.p,Jwump'Aw'bp pwpApwyJ'w'b <:bm, pw'bp up uhq:ppqwu 

Jwpmh'bupmp mpn<nliJ£! h shJbhmptnp ~nwqntuwopw'b f!'bfJUJI'ilnuT b'h 
<:b2111 h wpwq.: ~bq.ppq.w:u J!w:pmbftuptnJ! 2wm JJJ{b[p ~tuJnL'b 1; urpn{Jw'b 

'h'twmJ.w,Jp h <wmm~ itU:PPP'ILbpp ~"!Wfntuwopw'b f!bflur.'bntJ t wl[hlp 

fJLUbfJW'l.t flwurft .Jfuqwb Lbq.ppqwd- Ufn'lUf'WUlp qwpbpnLflJnLfiJ! lll'w>.pwlfl- . 
Jur'b Jw.Jw'bwq ht[tUI!qnw ~ llfWLP"P,b'b rwi[h[p qtu~'b'lw'l ('bq. 112-p 2 qn-

.. PJ!}t ~hq.ppqwb . Uf"'l.UfWurpo Uftutnpwumqwb q:npbppf! UfW~Ufw1lmJ 1; P(T 

pw.pt!p ~tupbpf!LflJnthp b. qurpnq iVwJIIliJmflJm'b'bbpJ! Jp&lh zwur ·wqh[p 
pwpJ.p thpJwumpG:wLLhp,. j!W'b wd-fuwultwJpL utn'li.Ifwmpo Uftumpwum

l[wd- q.npbppp, WJup'bpb wtf:.hl/r phpJwlfwJntb l;t lfwpb[p I; <wJwpb[, n{l' 
'tUJf'n'l. q:npbppwJpL utnquf1wm•flbpp [hq.pp1fw'b t:pJ'b~~wb ·hUfwtnwlfl! &pw 

t.hpJw~tuJnLhnLflJwL pwpApwomJL 1;: f/Jn'l"'UJ_IIfm:J <w.111 n,q, · '1Wfr'}tu'[ 

ftnwq:nLltuO{n'l. qwppfri'lbhp/r umwoJw'b <wJriup, bpJJJ Jb2 ·hbpJn,d-n,J hfl, 

II fuJpp qwppp'l wnwrwo'bnq mwpphp' .ppnJ, {nLfPpwJ, Jnfppqh'b, qm
bw'lpntJ h WJtfn 

.I!bpJ.w.ffwJnLLn~_pJnL'b£! q.Lw~wurm..J bfl wiiJ w.J'b'uwJbd- thp!lwumft

&iUI!'bnl[, "PPO pwpd.p IIIIUI1j!U19J,wf1 JW'Jwfl.w~ u~ul[mJ I; q.npbppp ftwpb

pntfJJwb, Jwzw~wJnLLntfJJurib b. qmpnq ~wurqntfJJmh'bhpp Ulf"UJifJ•W•b~ntJ1 
bflh WJ'l thpJwumpf:wflp <wJwUjwmwufuwflntJ I; IJfll'J.UfUIIIfp qwpJpp zp

*woJw'b tbpJwump-AwLftL ( JnmwqnpwUfhu 500-600°), p_hpJwqw1n,lhnL~ 
fJJn'-'bl! .w'bzjl.UILntJ b'b zftltwlfwJni..LntfiJntbt PhphL.p Ufn'liJfWIIfflbpp ~-wJw
;Ant[qtud-.pftbpp h qwpbp ~wJwJ.nt[qtud-.pflhpp zPlfwqwJnthnLfi'Jntfll! pbnt
flwq.pnq Jnmwl[np thpJiwump'AwbLizpp. 

wbfuwd-b.wJp'b Uf"tfutwurflhp 1'15- 2001: 

9wbp b. Jpp.pb [hfppqwb Uf11'lUfWU11Jbp 200- 300, 

wpwqw~wlll Uf11'lUftu1111lbp • • • • • • 600- 850, 

•pLmhpJbmwlpflhbpnl[ wJpwo"[wb ~wJwAntt{wbplf.hp '/00- '1200,. 
~wpbp qurtpnq <wJwd.nq_.qwd-j!hhp • · • • • , • 1000-12000

1 

U.drntpjntfip ~ tlwbntgp~ntpJntfip ( q:npbp1Lhpp) uthm.p t [p'bb.'b p.w-
twlfw'bpL pwpJ.p, "Puthuqp Jp ~nqJp9 ftwbful[p ~u.n1wqnpd-JwL JUJ<i/!w

G: w~ n1. pwl[wpwp wJpmfJJwL ~hmb.wLj!nq Lpw 'lhfPnpJwg~uTf! ( 'lPnzJnop· 
qJn,J, q.wJ[bqnflp n[npm .. J b. WJLL), puq JJnLu ~nqJfts' qnpbpj!p pb

't:t'bnLfJJwL <hmhw&pnl[ wnwtwon'l. phqntb ptuJPWJnLJf!t flpnz 'lbut

.p pmJ. qwph[p I; uw<Jwf.twqrwlfl[bL q:npbppp d-wtf.wLP JpwJft npnzwqp· 
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Jwuhpnu! wJpm/1-Jw'b wtt~WJnl./lJwJp' ft~npn'f. 9"PrJifi.PP• wpmw-':wJm·fol 
"'P"lJngflhpp pw'bn'l hq_php[! h UIJ{iu l.wf:wJu Ufw-':w'bttJ.ntJ t pwpd.p wJ

pntfJJw'b ~mppJ} wJpn'lt dt~t/.wtnc.J'. uwnl! h mwp d-wifwlwJp'b qpnzzJWI'b 

"ll'"lJng'ilhp, 9UIJLI!ftn'b'bhp h UIJt'bt bph 9"f'd-pp'b wzJuwur,m.J t qp'bww 

Jf!* plm'btJ.wdp'bhpp UfUIJ·Jfwflf.thpnc.J wjL uthmp t rn'bb'ii.w pwtJ.wftw'ilp'il 

,pwpd.p Jrwdnc.gf!ftnt./1Jm.'b ( mwp qpnzJrlw'il Jnc.p&wJpb qpnzJng'ilhp, utflh

.Jwmp~ 9"f'd-pp h •WJL'b }r 
9-npdppwjp'b Uf"'I.Uf'wurf.thpp pwt/_wpwp \JJJiJpnt/lJn~Jfl[! wurwl;ntJ.tj_mJ t 

;wrJ-Juw~•'hp pwpAp UfWpntLwftm./lJUIIJp h P"l"P ·l/r9PP"'l mwpphpnt/.t IJ.J
P"'l!. d-wtJ. wlnW p!Ufl(ld.p wJ pnt/1Jnt.b umluAiwtnt.. -':w rlwp ,wLt:pwJbzur t th-

111-Pl'hl tf!wJJuhtf!nc.fJJnt.b[! Jhdwgflnq mwpphpntJ.' Jwf19w'bntJ., Jn[ppqh

JmtJ., ppn.rlntJ., LplfhLntJ., ufotpgpnu! ntJ.r 

9-npdppp Jwdmgp~ntfiJwb pwpd.pw.gJw'b -':wJwp ftl!r~UJlttm.J hL -':w

J b,JiUIIur W pw p !JWdp wdfu wdflp UftUJ![IR c.fl w ~ nc./J JUI J p Uf R'f.UfiUI'Uf,JJh p J pb th 

0,7-0,8 % C UWtt[! Jhmw'l .Jzw~n'l q.npdppflhpp -':.w1Jwp h JpLJ.h 0,3-

·0,6% C urwp qpnzJn9''bhpp -':uui!UIIpt Uwd-ntgpftntfJJw'b -':bur1w'9UIJ pwpA

JIWOJw'b -':wJwp ftppwn,JJJ! ,hL JwdnLgp~nc./lJnr:.'b[! pwpd.pwgfrn'l mwpp.b

pntJ.' ItMhtri.tJ., ppnJntj_, Jw:'bqwLntJ. lb'IP·f1~UJ1d Uf"'lUfwurLhpt 
'~b!tnrdwgpwli tbrdwdzwlp.fw& Jwdw&.wq P"l"P qbUfphpnc.J uthurp 

t tf!'itp ;fl:qwfU119ntJ'ilt Uhd qh:fmpJwgpwfl •md-Juwd'ii.UIIJpfl Uf"'lUfWinflhpp 

-':{tJILwfrwlfJ pl.-pnc.fiJnL'iiLhppg .UbftL t, qpwf.tpg Junc.uwfhtL uiiH'bwpp'il t, 

pw'bf! np qpw'bp .JJuqmJ hL fpnulr 8nt'f.nLJ r!JutJ.n'l [hq.pptJ.w~ Uf"'lUfWIIl
.'bhpp 4Pf'IUJ11lnt.J{! pnppwgflnul t q.h!fmpJ•wgp·wflt 

J!hpJw.rf~UJ!ft.JwL JwJwLwft LtJ.wq_W19"'-JL qli!pnpJwgpw h'b uurw-

'Lnul w1L thtHrptJ..w~ UfR'IJUfUiur.'ilbpf!, npn1igmJ Jwpmh'ImpmllUJp1i fnJuw

fthpUfJulb thp.Jwumpf:w'bf! gwdpwgt/.wd t · h U "- fthurf! l!L~wa t lll'"JP9 
f.thppht 

J!hpJwJpL rlzwftrlwL JwJw'ilwq qh:pnpJwgpw'b pwgwmpt/.nt.J t 

'bpw'bntJ., np 1,84 q/ud8 Juurnt./1Jnr.1i nt.1ihgn'l uthntf!mp ftnJuwph1i umwgw 

t/.nr-J t urt/.htf! utwfrw•u Jumnt./1Jwrfp' 7,14 q/uull Jwpmh'buf!m, npf! nc.'lbftg

t[nc.J t dwtJ..wLP .JhJ,UII!JJw,Jpt IJiw!tJ.wLf! UIJ'I Jhd-wgm.J'{! qw,ph[p t ftnJ

'Ufh'iluwg'bhl UfW-':UfwflhtntJ. umpm.fturnt.f"UIIJnc.J npnz pw'ilwltnc./1Jw.Jp JfN.u._ 

.'J"P'IW Jp.'b wnc.umb'bpm, npp Jumnc.pJniJL-'i.l t 8,06 q/uu3: !hq.ppl/}llJid Ufnq- · 

Ufwm'bhpf!, npnLgmJ UfLU-':UfwL~w.d J'ilwgnp'1wJp'il ,wnwmh1ipmf! fln'-Jl t 

.mwlf!u Jfunc.Jpg Lt. .wpJ.wftm.Jpg -':hmn umw'ilwt ibnt.Jb.Ufpup Jumnt.fJJnt.b, 

fr'btt'lf!upL Rlbbp Uf"'lUftWIUJ[! Jp'b1_h JfunllJf!, ftnl_nLJ b'b pfol-qh:pnpJwg

tJ.n'lt '1-pw'ilp ftppwnt[mJ b'il •UJlfb q.npdppp -':wJwp 1 npp t/.hpt'b.w~,w(b l_w

fhpf! -':'bwpwtJ.np tt uurw'bwt f.hpJwrlzw~nt.Jpg -':bmn -':'lftJw1i f:w'bw

'Ufwp-':ntJ. ( opf!'bwft, pwpq ~nL:pf!q.nc.pwgpwJp wpmw-':wmn'l qpnzJngthpp 

Jul.li[Jwur[! h UIJlb }t 
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bp~wp Lt. I!'W'f'W~ q.npdppp -':w.Jwp JfuJw'b pnpp ~pfrmfrltw'lw-L wpw

q.mf/JnL'b nt.'bhgn'l [hq.ppt/_wr} Uf"'I.Ufwmfr ~ppwnntJ{! f/ntJL t u:uulf!u ppw

q.npabt nL'f.'f.nLJ t ll.nJJumhLpm(! J.wpmbL,pmfr qw'ilqw'l pnfuw~.bp.UfJ w•'b 

UfpnghuntJ Uf"'lUfLU111f! WJ.PP t [!1i~'bnt.J pwpd.p UflWump~nt/lJwJp, muurfr 

Lt. dnJntJ.htnL -':wftnc.J m.Lhgn'l 'l:"f'dpp[! qwpblfr t nut'lbl w'bJI!'twuthu 

JfumJpg -':h~nn, hpp q.npdp~p '/.hpJwumpf:w'b[! pf.bnc.J t Jp'b[h 200-
1500t 

· llwjnt&ntpjnt&.p «pnrpnfttw&» &qwmdwup t:w'bqpuwbnc.J t w'bt:pw

t!hzm -':wmftntfJJm'il mwp qpnzrlngbbpp -':wJ.wlf't li'bzJw.Jp mwp rft;w·ft

Jw<h Ufpnghunt.J, zfr~wg.c.uct Jhurw'lfr -':bm -':UfJ1uAI JwJwLwft qpnzJngp 

pwbn'l Jwfthphnt.J/1/! uwnhgJwJp -':wf.npq1f.n'l pwq_rfwutwmpft mwpwgm

Jl! -':.w'bq.ho'bnt.J t WJ'1 -Jw!~hphm.Jf/ifr t/.pw nl_ funp -A.wphp.p wnwywgJwL[! 

(wJL ~hp"l, wuwd, JwfthphmJfJl! «p'!f'Pnpl[wd» tJ.frG.wftmJ {), np[! thpJw

Jfrb -':n9'bwdmfJ'Jw'b wpqJnt'ilp tt Swp qpnzJ ngfr «pnppnpJ w'in> -':hmhw'b

pntJ. l.w¢hpfr L. lt.hfr fnpnJumfJJntb[! In1Wip qpnzJng1ihpp d-wnw
1
ntf/Jwfr 

JwJ ftbml! uw-':J 1.111lwfwftn'l -':pJ'bwqw1i UfLUIII-Awnb tr 

IJ.dfuwd'bfr pwpd.p UfLUpm1iwftrn/1JnLbJ! b, pwpAp qwpbpm.fJJnL'bf! 

bUfwumnc.J h'b «pnppnpJw1i[!»t IJ.Jq 111wmf:w-;,_nt[ mwp qpnzJng~hpp -':w

Jiwp lffrpwntJ.n'l utn'lutwmLhpnt.J •w•aJu.wa'bf! mn~nul! gwdpwgt[wd t .rlft'bt.h 

0,3-0,6 % -fr, · puft mwp qpnzrlngflhpp ftwpdpnc.fJJnt'b[! untJ.npwpwp J} 

q.bpwq_w'bgnt.J HRC 45-pgt !hqppnt.J{! t/..ni:PPwrfnt[ Lt. Jn[ppqh'bnt[ pwpd.

PUl!gLnLJ { Wwp qpnzJng'bhpfr ftwJnt.1intfJJnt1l[! a:pnppnpJwbJJ LqwmJ.wrfpt 

lJmruwdp uzwltht.PntpJnt&p Ju/!um qhputntJ. ftwfutJ.wd t thq.frpJtLUifr 

wumpf:wLfro· nppwb pwpAp t thlf:frpJwJ, wumfri:w'ls[! h ~wpppqwJp'k :pw
q_hpp Ufwpm'bwqmfJJnt.'bp, wJ'bpw'b qJt[wphgt/..wd t UIJbt 

n PUfhu qw&n1i, pwpd.p wb.JuwdflwJfo'b utn'I:UfUitUlhhp[! {Jpdwflm'lniJJ 
bL gkJb'bmpm[! l.t -':wmnt.ft qw.pppq'bhp[! -':wmfrltwt[np AhntJ. umLU.hw[nL 

':·ut,J,wpr qlLUpppqwJp'b :Pwq_p -':wmpftwt[np uurpnL~t.nmpwJp IJbUfpnt..J Uf"'l

UfLUmflhp[! oJmtJ. wa hL 4urpJ wJ p fiJI'l/_wq.nLiiJ rlzw~h[pnt./lJLUJ pt Y7 -Y13 

wd{'u1W!d&WIJ fr1, Ll{n'l Uf'LUm'b h pjt wJ bflw J hd ft wp dpnt.fJ J nt.b l! lUf /; m.p t If:h pow•

q_w'bg.fr HB 181-.fr.g Jf!'k-th 217 ~q./dd2 (ftwJut[wb JU~~I[1i,f!zpg)1 PwpAp th

Wr P ~w,} 911 pd PI! w J /r 1, Uf n 'l Uf W•lll'hb pp Ul•llmif2bt w q.n '-J 'b I[ w pd-p nc.Jil J n ll'il(! 1q hm.p 
{ [p1ip HB 255-285 u~-':.Jw'it.'bhpnt.J1 

Ympn'l 'I:"Pdf!pp utn'lUfLU111J! wzJuwmnc.J t zwm dw1ip UfUIJr!w'bU

~n"J, -R,wflp np ftmpn'l q.npdppnt.J wrfpn'l1. ~mpJw'b nt.J{! 4h'bmpnb•wgt/_ILUd 

~lnf'n'f. bqpp zwm pnpp Jwfthpbup t/.pw, ntUmp UlllW[W1int.tf t zwm Jbr} 
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.urhuw~wpwp 'S'hznvl, npf! ~:UIIIILntJ' ~ 500 ~<J.ftlu2 it •WII/.btpt II.JuUfpup JU 

&&zJw& UI·W~ 'l:hmwlp it, Jwu&wt/_npwUfbu, mw.zh'lp ~h.ur q.np~Jrpp Jw.~b

,pltntJflp ztftJ.w& ~.burituJ&pnt/_ ~mpn'l h'lPI! mw.pw&m:J ~. 'I.tpw t.bpJwum{I-
'Aw'hl! lf1Upn'l ~ ~rw.u.'hbl Jp&lit 800-1000°-pr flpU[buqp UIJU U(UIJJwL

'hhp;,tJ ~urpplf! ~wpn'lwflw Uf>LU,~Uflwlilht pp ~urpn'l ~ WUI~nLfl'JmLUpf!, 'hp·wo 

umpnt~UinLpw'h uthur.p ~ ~wqJt/_w~ lfo'hp 0 ,'l %-fro n:_ UfW~wu w~fuw~pfl 

UfWpmflw~mz it HRC 60-fro nl urwJrww ~wp~pntfl'Jn~ofl nt'Lhon'l .JilUlpurli.fl

upurfto (~w.J, ;w,t/_htft L·wt/_ ~. J'wpmbf1upurpu it ~wppft'l:'bhpftg), f!UUI npniJ 
Jwpm.f~'LupUif! U(but.p ~ lftLft t_hpJw~wJm:&, npp ~wJwp wi'b<pwdbzur ~ 

.lbqftpmJ t 
!/.bn.pp wzfuururwbpp ~tw.J ~UipJ'iw~ tftn.pp Ulf'WqftLPJnt'Lflfi{tp UfUIJ

. J'wb'hbpn~:J •wzfutwmnrl qnp~p,Pf! ~mtr.~lwL Ufpnuhunul Pmu t urw.pwfln~JJ', 

. ntumJr bpw'L/19 2_hp.J'w~WJnt·'LntflJntb lP UfW-:·w'ht.t/_ntJt IJ.J'IUfpup qnp~p.pp 
~wJwp ~pp'wn.mJ .b'L iW~~UJ1~'LwJp'L h gw~p th'ffrpt/_w~, nl JU •t.hpJw

~UIJnitntflJnt:'h nt'hhon'l Jrmpn'l Ufn'l.UfUIUI'bbpt ?-Jr'i.Aw.J'p~ pbii.'LJ/:w~.pflhpp 

'fJhU[pnLJ' OlfUIWlfnp"'t/_m .. J b,'iJ -:wJhJ.wur.wpwp w~.fuw~¥ 9w~p U(Wpntflw-

~mflJwJp (O,'l-0,8% C) Uf1t'l.UfWU1bhp; pu~ ~~qJruur pbn.flt/_w~.pp 
. '1bu[.pnLJ w~JtNu~flp .wn.wt/_btwqntJ.L UfW('nt.'hoUI~ntflJwJp (1,2-1 ,3% C) 

Uf1t'l.UfWU1b6pt llfuJwb chuJ~.Yflw~ ~npwe.Jw& ( h.Jn.t/_hlm) fl~wur.JwJp 
.t;,UJI~n,,J ntflhgn'l .bp'tlUlp L. pwpwr~ lf:np~fr.PI! UiwutpwuurmJ b& .Jwf.upw•'hn14 

.lbqpplfur~, I!Pl '1h!/mpJwgt/.n'l Uflt'lUfwldfJhpJrot 
nl Jht} t.hpJw~wJnL&ntflJmb m .. bbon'l U/.1t'l.U/.WU1'hhpfr Lzw'LwqntJL 

(!UUI ~Jrpwn.Jwfl. ~wurfolLbp (Y'l, ?X<P ), A.bn..pp Jflhpu;w'PnL/lw~ftl&h·l 

.·(Y9A-Y12A, 11X, 9XC, B1), 'hp~wp &hpUfwpn,ttfw~frlbbp (XBf) 

w'hep.w.~n~frl&hp (Y9A, Y10A, B1, 9XC), bpft.tup wbo.pwiJ.n~frlbhp (XBf, 
X•BCf ),. Aq.frl&Js..p (XS.f, XBCf ), ,w·11 h~nb'Lhp (Y9A, Y10A, B1, 9XC), 

-!jlplnl&hl' (Y9A, Y10A, 9'X.!C), ~lnp wpurwUfwpntpw~fol&bp (9XC 

XBCf ), ~mpfrl'hhp (Y12, XB4'), fuwpurng'Lbp (Y.12, Y13, 11X), ,£. 
_pwL'Lhp (13X) h WJLflt 

U.'l.Jmuw~ 15-mJ phpt/_w6- · hb ~urpn'l q.np~frl!wJJrfl UlniLUfWurflhpf? 

. thpJwJzw~Jwfl Jnmwt/_np n.bdfrJ'hhpf!t 

· Pwpd.p. ~urpii!wfl Wipwqm.pJnt.bflh,pp m.w~ wzfuwurmz qmpn'l qnp~ftp

.'hhpft -:wJwp ~Jrpwn.t/_mJ h'i.t pwp~ t.hpJwqwJnL'LmflJwJp (zMw~w

JttLflmliJ-LUiJp} oJm,q_w~ pwpA.p lbifftp.t/_w~. wrwqwliwm UJDI)llJWut&.hr: 

,IJ.pwqw~wm Uftt'l.UIWUJf! wnwtfrb w'L'fwJ wn.wt,wp~t/_ht ~ fJ.. Umzh1Pp qnq· 

.Jfro, 1868 p,, llm.zhmJr wnwtwp~w~ Ufn'l.UfWLnf! [tp pwqw'll'"'-PJwJp 

fupum mw.pplipt/_n.J ~p JwJw'hwqwqpg Ul£f'W'lw-:wur Ufltlf.UIWtn'Lbppo, <W'Jb 

qppUIIn.t/_mJ tp AnttJ/.w~ t/.fr'w~nw, ph·qno& tp h · Jzw~t/_nv! tp Jfr.wJ'i.t 

.r:'l~JwJpt. cJ.~J.udJwfJw~p9 Wf"UIIlfW~UIUf U/.lt'l.UfWLn'hbpf! U/.[•UlUUJpq £.fl 1 hfi-
Jiwp~t/_ntJ bh &·LzJwJp Jzw~Jwb (lft~fulwb-~n.JwL), JzwHnt.J hh 

.2~ 

a 'l 1 , , u ..... % ts 

'J.III'U'to.rU.Stol.. l:fSI'II'l lllll'lCIJllSbbl' 

Ullfl/tU lJ.I'!lU.I,fl"b' 
11J,'l"ili411r" 
JU4filf>zp 

T.,~ U/:!.""1*/u. HRC T I .,.~ HRC 

Y7A 800-830 ttrtp 61-63 150-170 60-63 
YSA 750-800 tnt{' 62-64 150-170 62-64 
Y9A 760-790 t"'f' 62-65 .150-170 62--64 
YlOA 770-790 1"'1' 62-65 140-160 62-64 
j-'llA 770-790 

I 
62-66 

' 
tn•p 140-160 62-64 

Y12A I 770-790 l"'P 62-66 140-160 62-64 
Yl3A 770-790 1"'1'- 62-66 140-160 62-64 I I 

7X3 820-860 61-63 
•.. 

150-200 J"''l 60-62 
llX 810-830. l"'l' 64.:._66 140-160 63-64 
13X 780-800 t"'l' 62-65 1()0-120 64 ..... 6U 
81 81.0-830 l"''l 60-62 150-200 o8-6o 
XBB 800-820 tntp 64-67 140-160 ;:;:65 
9XC 850-SRO JRL'I. 61-65 150-250 63-64 
XBf , 820-850 J""l 63-65 150-200 62-63 
xacr 840-860 JnL'l - 140-160 62-64 

PIS 1270-1290 J""l 62-64 560 ;:;:62 
P12 1240-1260 1""1 61-63 560 ;:;:62 
P9 1220-1240 J""l 61-63 560 ;:;:62 
P9<t>5 1230..;..1250 J"Vl 62-64 58(} 64-66 
P9K5 1230-1250 J"''l 62-64 580 65-66 . -P14<t>4 1250-r-1270 J"lll 62-64 580 65-66 
PIS<t>2 1280-1300 

I J"''l I 
63-65 580 64-66 

PIBK5!112 .... 1280-130;) I"LII 60-64 560 62-65 

~~r~pJwJp •u wu1/r ~ h'L f!bqhntJ pwpd.p thpJw~wJmbnt.PJwJp (G00-
650")t 

'b~. 115-mJ en'Js t urpt/_w~ tftnpawp~Jw& t.hpJwu~r~fr&w&Jre ~wfu
t/.wo-, WJUUihu qnlJ/.w~ «,;,wp qwp~pn,tflJ.f!.L1lf!» 1 WJufrLpu qwp~pnr.PJnrJ.tp 
UJt/_JUIL thpJwumfr'Swhnr.Jt P18 Uitt'l.UIWLnf! wJh&wmwpw6-t/_w6- wpw'fUI-
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t;wm lll"'lulwmflhppg Jhqfl ( 1 •WJb UfUI':UfwbmJ t pU114_wqwfl/tb pwpd.p 

lfu.rpt}pntfiJnLb b. qmpJwb ~wmqnLfiJn!:UUDpf! ,J'foblb. 600°, .JpU]_'f-hn Y1Z 

wt}fuwt}Uwjpb Ufn'l.UfWI.IIf! t,rrpgbnLJ ~ bz{•w~ i;uunftrr•fiJrrllMthp[! wp'f-b:f, 

200° -pfl Jnm th.pJwumpi:wflflhpn~:Jt 

l!ntzhmp Ufn'lurwUJp b. Juulw'bmltw~ps wp.wqwt;•wut Ufn'lUfwUJbhpfr 

.t;pJflwltwfl thq.ppnq mwpp[! {nt!f.l'wJb (, npf! JwuwJp ~wpntz ( ljtnfuw-

NVi ,. ~1J,4_ht Jn.tfrP'1b.bn4_, f!UI.II np·ntJ 1% 

!200 72 

6'8 

t!J(JO 62 

54 

400 41 

IJ 
I 

0 
II :?00 400 60() 

"C 

UIJ. 115. Y 12. P 18 UJ.niJ.UJ.Wmlil;r•jl L. 
BK ~. Tl5 K 6 \mr~rm 1\mdlll&n\t\mH
IilirJt «mmf' ~wrbrulpJndip» ~mJu\(_lll~ 

~hrdwulll~liw&Jts: 

Mo-l! ,Pnfuwpfr!Jm.J ( 1,5-2 % 
W-fr b t f/] n q Uf UJ•I.II &.h 1'·1! Uf wp m.b w It rr uf 

,bfl 'i.twb. Jnm 4% Cr, 1-pg J,pflt.h 

5 % V, foult npnz Jwl('b,ftzp Ufn'l

Ufwmb.hp 5-10% Cot Swpphp 

J w fii.Pz fJ b f"P wpm q.w.t; w 1.11 "I n·IJ!.Uf w 1.11- • 

bhpmJ wt}fuwd-bp UfutpntflwltmfiJnLUf! 

qw9.JmJ ( 0,7 -pg Jfr.'i.t~;b. 1,5 % t 
flp.Ufhu UJPUffrilt wpwq.w.t;wur 

Ufn1f:UjLUUI 'f-PUIWf"qbup p 18 Jw,qfJp-

lP «lttwufr,q» qn1_{n•'l Ufn'lUf.LULnf!• 

npf! bzwbwq{ntJ I; 'hwb. 18-4-1 

(P4_hp[! snLJH bb tnwlftu w. Cr b 

V -,fr Jpp_pfl UfWpnt.flwqmjJ Jnt!'bf!}' 

ll.d-fuwd-fJp UfWpnt'bwJ,ntfiJmfll! P 18 

UfR'l,UjLUU(,ntJ 0,7% tt 
f!um .t:.w4_qJuwpwqznlf:wd- umpntqurmpwjp, P18 ufn'lufLUI.IIf! UfiW'I.IIqw

fmLJ ~ [htphpmpfrurwjp'b (qwppp'f-wJ.PfJ} '1-""u,Jrbt !ln1.r.'f_wd- J.'f"'lUfm'urfr 

uurpmqurnLpw'iJ qw'I.Jlf.wd- ~ wm.uurh'bpmps b. bpw .t:wmpq'bhpp uw.t:JwfJ

'bhpn¥_ pwzJulf:urrJ- [b'f-bptnppmp sm'iJsps (th'f-hpntppurf! .t;,wurnLq qwppp'f-

'iJbpp b. wmumhfJpurfr JhJuwflpqwqw'b fuwn'i.tntpq.fJ ~}t {h'f-hpmpfr'?wJfr'h 

gw'hsf! UfniJ!.UjLU>ur.p.'it <w'lnl''l-"w ~ phqnn'bmfl.tmflt {hqhp.mp/tur/1 .t:udwm.w

pwt} gwftsl! .pw'JIJWJh[nt b. qlnf"lP{ntf.. d.b. ntfthsn'l -\wmntq q.wpp/r'1 umw-

'hwtm .t:wJ'wp wpw•q.w.t:wm Ujnqt¥unnJr d.nLJLhpf! hflfJwpqntJ hf.. If[LU'bJw'b 

b. Lfr.wqrulwftt 9-tw'ilnLJ/rs (qnmJ/rs} b. flpd-wfln'lrr..J/rs <·hmn uurpntqmnt

pw'b qw9.J{wd- ~ 25% qwppJr'f-'bhp/rs b. unppJrurwJp'h <pJpfrst UJ'l-"1/ru/t 

4.Jri:wqnwf ul"'l"lu.rurl! "llwuurJrq (, 'bpw q•w•pt)prrtfJJm:'bf! .t:wl[ur.uwp ~ 
HB 207-255, npf! {lnLJL ~ I.IILU[Jru qurpJwJp JlwqJwfJ £wLwUfwp.t;n4_ 

uurw'hwl !JW'h~ws•ur.d- d.b.Jr b. z.w.Jt/r qurpn'l q.npd-/r.pt . 

PJ8 "l"'lUfWI.II/r qwppp'f-fJhpf! -\wtf.IUIUjUIUJWuJuwflnLJ bfJ MoC !pnpJnL

tJr'h, ~pJfJwqwflnul nL'bh'bwtn¥. Fes WaC ~pwqwq.pnLfiJnr.L. Jhmwqw~w'b 
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,zJJurnJLbpp Jjr Jwul! qwpnq t ljtnfuwpjr'b4_wt} t/r'hht /}pnJp b 4_wfJwq.jrmJJr 

Ltturn.J'bhpn¥_: f!um t}wq.JwfJ b. J:.WiljthpJr, ~Uilf'P/r'l-uhpf! pwtfwf.t.4_nul h'h ,J'jrb.

bnt.Jh putfJ_wq.pnLfJJrrtfl'b nt.bhgn'l_ bp~m .. fuJpjr' w{blJr Junznp wnwr&wJJrb 

~.wpppq.flhp (Jnur 13 %} b. Jw'bp hpqpnpfJ'wJit'b qwpPifoqhhp (Jnur.12 Ofo}: 
LwJutpJLU •U~~Jpn'l.P. {ntg,f"uJIJl! (18 %-Jrs 17 %-l!} JmflntJ ~ qwpp/r'f-WJJrL 

!fowqp pw'l.utq.pn~.fiJ•w'h Jhy_: lonznp qmp{wd-.p m'bhsnq ( 40-50 JJ b. 

w{hJ.PJ wpwq.w-\wur Ufn'l"lwm'hhpp lnLP2 flihpnt.fJJnL'hi'ilhpJrs ..(- lf'lw,'bJw'h 

bpJrw.Jfll!nif. JrUilf'P/r'l-flhpJr zhpmw4_np qutuw,4_npn'fiJntbf! ( qwppJr'i'wjJr'h wfJ

.t:wJwubn.ntfiJnLfJ}t t/,hptJr'bu utnwtws'bmJ ( -:wurt,mfiJm'hf.thpp w'bJrqnm

pnUfJrw, qwpp/r'f-utJJr'b zhpurw¥_ np4_wd-nt.PJwfl nL'l.'l.nLfl JwJp nttfhpp W'l'f-h

smfiJwfl 'f-hUf.pnLJ I "tiwpp/r'f-UI J/rb w'b-:wJ wu/rnntP JnLbf! .t:wur ~utUjhU 

4_urwf.tq.w4_np ~ qurpn'l. pwpw~ h'lP ntflhsn'l q.npd-Jr.p/r. -:wJwp (Ufwpmpw

qwt;.wf.t q.npd-Jrpflbp b. WJl'h}: 

flwpdp p_bp,Jwqu.rjntflmPJutb ( zjrq•utiq'W.jntJ'ltmfiJLUb) Ul/'I.U1'9J w'iJ .t:.wJwp 

wfJt;pwrlh2m (, npUjbuqjt Jfu{wd- UfniJ.UfLUurJr ·Jwpmb'huJrurl! l/r'bp th•q.Jrp-

4_wd- b. UfLU[Int'bwqJr 7-8 % {n[!/JpwJ Uf/rU'f- .[ntd-ntJ{Int.J: flt.uurft, P18 

UfR'l_Ufutl.lljt JfuJw'b .t:wJwp urut[JLU9JwfJ JwJw'iJUJ~ 1 npUjhuq}t wmumh

'h/rml! <wpumw'hw 4_nz!ppwJn4_ b w~Juw~!Jmf., :.UL{pwtlhzur ,f, np L"L~{h'h 
.t;bmpWJ4_npjrfJ ;_•w.Jt zwm qwpp/rtf:'hhp: flp.pw'b p.wpd.p ( urwpwsJwfJ t.hp

JwumJri:w'hf!, IJlj'h,PUilb tf'/r·¥. h'b lnLt}4_nt.J hpqpnpqwJJr'b q·wppft'f-'bhpf! 

Ullntumh·'h/rurtnJ, UIJ'l Ujwurl:wnn{ wpwq.w.t:.wm "l"'l.UfWur'hbp/r JjriJ!:wL 

'J.bptfiwuUJpl:wbf! zw,tn pwpAp t b_ .Jnm t '1f"u/.fJ9 ~wlJw'iJ p_hp,Jwuurp-A.wftjr'bt 

ll.pwq.w.t:wur Ufn'l"lwurJr JfunLJ[! Ujut.t:w'htni.J f thpJwuurpi:wfiJr fupum 

t;u~nul, .pwi'bJr np nt. Jbd- q.hpurw.pwsJ,w·fJ '1-bUfpmJ q.npd-/tpf! ~wpn'l. ( 

J;,wl{ht: t~. 116-n,.J onLJ9 ~ mp.4_wd- P18 UjnqU(utur/r t.hpJwJtw.q.JwfJ 

ufuhJw'h: 9-npt}p.p/r urw.pwsm,JI! ~wurwp{nt.J ~. hpqn1. 'b.wJuwurw.pw:sntJ

fJbpn¥_' wnwp_ft'hl! 500-600° b. hp~pnp'1f! 800-850° pbpJiur.umjrii.W<hflb

pmJ, pwfJJr np Jlrd- .pwbJUJqnt.fiJwJp lf:upp.Jrq:'bhp/r tWnltLUJnLfiJw'h ':hurb

lf:w'h.pn¥_ UjnqUjwm'b nt.'h/r ljtn.pp p_hpJw{wqnpqw~w'hnLfiJnt'b k wpw1q. mw

.pwgJwfJ 'lhUf.pn~cJ ~wpn'l h'b >Wrdwy_llAJ;Wl(_ 'hhp.p/r'b l:w.phpt bplt.pnp'f- f.ttwljuw

mwl!w9nt.•Jf! b. {hnuwqut~'b mw.pwsntJf! Jjr'hz.b. 1270-1290° un{npwp>Wf' 

/rpwq.npt}4_mJ h'b WfutJpfl 4_wfJLwfr.bpm.J, npn,flp w{hiP [LUJ/. b.'h UfW-<~w

f.tniJJ Uf·n'l.Ufwut;! wd-Juwd-f.tw'l_plfn..J.fts b o.pu/r'l-wsuLJps ( {·nt!flpwJ l! b J n

lPP'l-lrfJ.l! .t:.hzmnLp 1wJp opu.Jt'f-wLmJ hfJ ): !l'bwjwd- J.fuJwu put pdp thp

J.wuurp-AwLJrfl, Ujn'l./.¥Winf! UjLU-\UjwfmtJ ~ z.w.Jtw'lwlr.g JwfJpw-\w>UJft'lt 

uur f' ntq ur m.p w, .pw1f, np q Ul(l pft q.'bh p/r pw 'l J w (1ft 4_ J.w ulrJ..qb.h PI! wpq.bt_ w

~m.J b'iJ wniJumhfJp.m,fr <wut{rt~/r w-A.f!t 

U.pwq.w.t:wur Ufn'ltJ1WurJr Jfunt.Jf! qwm·UI'('{n~:J ~ JnL'lnul, Jru~ ljtn.pp 

qurp{wd-.p nt.Usn'l. q.npd-ppflhpf! ~wph[/r t JJuht O'f-mJt lJ.¥_htJr '1-wf.t'l-w'l. 

uumbsnt.Jl! qwpnfJ_ t .t;,utflq.hs'hbt qwppft'f-'hhpJr w'hp_wm.J,w'bf! p.wpdp t.hp-
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JwUinpCwf/flbpnul iL ~111pnq .t:wlll~"'-fiJnLubbpp 4_w111wgJwuf!' P 18 111"'1.
lllwmp .JwpwbUupmwJpU tj.nfuw~bp111Jw'it lf.hPtb·w~uiu tbp.JwuwpG.uAip. 

(U .,} P!bgtlw;6 t JpuliL -100°, nr.u111p Jju.Jwu J,w•Jwliw~ Ulllwgrlf.nul t 
JM J}UJ!bw~m.fiJWIIIp J'b.IJJ'[Jnpq.wJpb wnr.umhbpmt Ufum.Jpg .t;bwn 111"'1.
lllwmp uUJpnr.~WnL[I>lU;Ii ~wq_J.lf.w6 t tbqf.plf.w6 JwpU7b_bupUJP9• JnUJ 1'3% 

~wppp'flibppg' Fes W 3C ( wn.wt_U!wiJfob, /!UJ.Iip "l' bp~pnpiJwJfrb qwppp'fhbpf! 
tnr.6if.bl bfl wnr.uUJhbplllp Jbt_) ft. 15-30 % Jliwgnpq.wJpfl wnl.uUibbpUJpg: 

' ~--------------------------------------··---~ 
/2()() 

1(/()0 

!300 

600 

4Q(} 

:200 

~~--~~----~~L-----~~----~~--~ 
2% 
65 

U..r,.:.,.i· 30,%. 
HRC 62 

- t5J; 

6.5 

5% 
64 

u~. 116. p 18 dw~li~z~ wrwqwliwm "'n'l"'"'mr tLrdwJ~r.. dzw~
Jwti nhd~J~ uJubdwli: 

IJLwgnp'flUJPU wm.ulllhbplllf! f.tbg'itnul t qnp~ppp qwp6pntfiJnLUf! lL 

JwzwqWJntlimfiJnLkf!: flp111huq/r wa .J,fJ,w.gnpq.wJp'tt .wmuUJbbplllf! ~•ltw-
. pwlf.nppb lWP lPPif. qb('d[nlf. qrnfuw~bputlf.P JiU11pmhbt~ptnp, ~ppwn.ntJ bfl 1 

bn.wljp wpdw~m .. J 560°-nr.J' Jb~wJt.wh JwJ UJit.nqntfllmJp: lfflwgn{rpn- · 

Jpf, wnr.uUJhbplllp pnfuwqbplllnr.Jf! J.wpwbuup111p UJbqp t nr.flbhnr.J wp&w

ljnulpg .t:h111n U'Uiln.bgJw11 Ufpnghum.J (uq. 116 )t 
lf~wgnpqwJpU .w.nr.uUJbbplllf! Jwplllb'bupwp tj.nfurmljbputhnr. .t;wJtwp 

ljppwnntJ bu gpUJnr.fiJmJp Jzw~nul: llfunr.Jpg .t;bUJn 'I"P~P/!1! uwn.bg
Lnr.J hh .JphtiL -80° b. U(W.t;nr.J WJfj t_bpJ,wuUJp'£whnr.J, npp JwJwfl.w~ 
,J1t.wgnp'fwJpb ,Ullnr.uUJbflplllp pwb.wljf! !25-30 %-PO Llf.wqn~:J t JplitlL 
JnUJ 10 % -p: !JpUJmfiJwJp Jzwqnulpg .t;bUJn flbpppu lwpnr.Jihbpf! -::U
·bh1m ft. Jhwgnp'IU11JPb wn~.uwbihplllp pwuw~l! Jpfltb. 5 Ofo, iL tUJlf.btp U[UJ
If.wu, ulf.wqbgubtnt .t:m.Jwp p.wlf.wJrwh t JpwU[UJlllpq wpdw~nt.J' 560°-ntJ: 

~hp.JwJlw~Jwb lPP4. oMLP9 .t:bUJn wpwq~wlll '1"P6ppp Ulllpnr.q
lllntpwb qwq:Jlf.w6. I; 85 % if.ntfPpwJ;,.lf. tbqpptlw.t) •fwpUJ·buup111p9 (\V -p 

JtnughuwpUPgpwlt 7-8 % ), 13 % FesWsC . ~wpflp'ffrhppg iL 2 % Jllwgnp

rpw1pu wnr.uUJbupwpgt ll.Jq.Ufpup qnp6ppp q·UI'f'6pnr.fiJntbf! ulllwglf.nul t "l 
Ufwljwu HRC 6!2-pg. zfo+.w~lliJntlrnr.fiJntfice' "l UfWJt.wu 620°-PD' 
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IJ1nr.u Ju.r~upzllbpp wpwqwt:wUJ Uf"'l.Uf'wUJUbpp tl.p.JwJ~qnulp I!Pl 
t UJu.tppbplf.nr.J u~. 116-m.J pbplf.w6 ufubJwiP9' IJ.pwq.wt:w111 lll"'l.Ufwur
'iibpf! ljppwn.lf.nLJ bb qurpUu.tb pwpdp •lli('WlfnLfiJnL'tJflhpp Ul!u.tq wzfuwurn'l. 
qnp6p.pubpp t:wJwp' ~UJPPluhp, qwJlbqnuflhp, JbpbflwJwftwh fshpUfwpnr.

pw~folUhp, np'fUJw~WJpb b. IUJl !ppbqUbp,_ wbgpwqn~f.lflhp, wbgpwLUJJ
llptflbp' f/1Jp6wuubp, dq.ptflbp' uqngUbpp ubqJbbUJLbp ft. •lliJLU I fllwb~wp

Jhp wpwq.w<wur Uf"'l"lwurp fu•UwJn'lnLfllwb t:wJ.wp ·hp~wp q.n{'6p.puhpp 

Uf"lwJwul! Uf'JJNn('u.tUUJntJ b'h 40X Uf"'lllf<IU'liiP91 npf! hn.m~gnLJ bfl wpw· 
q.w<.wUJ Uf"'lutwurpg 111·wurpwuUJ4_w6 pwunq Jwup;'h: 

•IJUJ(In'l qwp6p .t;wJwd.nr.t4_w6pUbpf! f!Ulll zpqw~WJnLunr.fiJwU q.bpw

'lwugnt..J bu wpwqwt:wUJ Uf"'l.UfWurbbppb (liq. 115 ): Uur.udiiJwpur aiL b. 

z.wtj.bp nr.ubgnq qwp6p -:wJwd.nqlf.w6phbpp flfrflh'l.Pq'bbpf! wpurw'lpnr.J 

bu tj.nzh JbliiUJLnlP'IPWJp c}uLUJUfW['.t:n4_ we, pc, TaC qwppp'fbhpp 

tj.nzpbhppg b. Co-p tj.nznr.g, "Pf! t:UJ'Ji'fpuwunr.J f ~WUflll¥9"'1. flJnLP zwlll 
JM ~iup6pntfiJnLb nwbgn'l ~wppp'f'bbpp <wJwpt. l1zlf.w6 qrnzpubpp <w
JwUfwlllwufuwL fuwn.Unr.pq.ubpf! Jw.JlnLJ b. lllllwunr.J bli Uflll:t:w,bt_lf.niJ. 

A.kp wpWIU''f("UJkllkhp1 .npn'b.p .t;.blllwq.wJntJ bn.w..ftwLnwl h'h t_ptw61t./r J.frp_w
lf.wJpntJ qw,J lf.w~nLnr.JntJ 1350-1550° tb.pJwuurp'Awunr.Jt IJwp6p -:w
Jwd.nr.tlf.w6p'ilhpf! pwJwLlf.ntJ bu bpbp fuJppt 

BK }tnipJ1 -:wJwd.nttlf.w6pUbpf! ~w'l.Jlf.w6 bli WC+Cot 1.wJw
dnqlf.w6pubpp Jwqhpz&bpu hll' .BK 2, BK a, BK 4, BK 6, BK 8, BK 10, 

BK 15, BK 20, BK !25, BK 30: 11'fo4.f! gnr.19 f lllu.tlpu 1 f!Uur JwuuwJp1 qn

P"'lliiP ~I~WPnr.Lw~ntfiJnWf! wn~nuuhpnlf., puq .J'hlll'gw6f! lf.nLfPpw.Jp qmp
PP'fU t (\VC)t flppmu zwlll t -:wJ.ur.J..nr.llf.w6pnr.J Co-p Uflllpnr.uwqnr.fiJIIL

Uf!, lliJupwu m.lf.blp gw6p t 1UpU11 ~wp6pnr.fiJnt..Uf! ft. zp~w~·w'Jntbnr.fiJntflf!, 
f!"'J9 pwpdp f Jw6nr.gp~mfiJntUf!1 ll.Ju -:wJwd.nr.tlf.w6pkhpf! ~ppwn.lf.m.J 
hu tnr.q.nr.bp ft. q.nwwlf.np Jburw'lubpfr JzwqJwfl JwJwbwf ~urpnq q.np-

6p.pubpp .t:wJwp (<pJLw~wunul _Jp'htb. 8 % Co UfWif'"tbw~nq .t;.wJw

dnr.tlf.ui6pbbp.f!), '1-P"lJJwu JwJ~_wJmJpbp.p ft. JwJ~_wJ~p./1, !f/rturpub-
PP ll(illl·lllpw•uurJ.wu t:w.Jwpi .. 

Tt( }uup~ .t:wJwdnq4_w.6pLhPJ! ~w'l.Jlf.w6 b.L' WC+ TiC+Co: IJ.~~~~ 
.t:·wJwd.nr.Llf.wJ-.pUpp Jwqufozuhpu bu' TBOK4, T14K8, T15K6, T5K10, 

T51(1!2, P.if.bpa.: gntJO M1 111wlpu' K UJwn.pg <burn Co-p Ufwpntu~qnr.
fiiJntbf!, pu~ T -pg .t;burn TiC-p Ufu.tpnr.U•UI;~nr.fiJntlif!, Jhwg.w6f! {\VC): 

IJppUMnr.J h'it lli"'I.UfUilllp ,Jzw~Jwu JwJwbwq ~~~~P"'l q.np6p.puhpp <w-
Jwp: . ~ 

TTK fmfp~ t:wJ.mJ.nr.tlf.w6pf! illll''l.JtfJw'!d- t' WC+ TiC+ TaC+Co: 
4w,Jwd.n'-lif.wJ-pp ,Jw~upzu t TT7K12: K 1/fliiNlpg t:liUJn q.p4_w6 flp1.J! Co-p 

Uf'wpnr.LwqntfiJm:uu t, TT -pg t:b111n' TiC b. TaC ~wppp'f'11'11pp qnJwpw1pL 
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UfW('nLf.t'wlfntfJJnLf.t[!, Jf.twsiWIJ[!' WCt 'lppwnqnuf /; l[nlfw·s~f.thpp Jwf.tp 

UfUJJJiw~f.thpntJ l[nUftnwmwz Jz~I[Jwf.t {wJwpt 

'I wpd-p {wJ wtl nLL·1. w J ~f.tb pfr·D Uf w1ur pw.uur 1. wd- I,_.m pfrz.lth pL fr p.hf.t 9 I[ w pJ

pmfJJntf.tf! UfLU{U[w'f.tmJ bf.t ,J.f&t.b. 800-1000° thpJtwuurfrG.w'iif.tbpntJ, 

§ 53. rt-rlltlfii8U.SJl\.. ~tfWl,llJU.St.br 

zioltzJw.Jp Jzwi[Jwf.t $.w'il.wUfwp{n1_ 'lbmwtf.th,pp f.t;wfrr.wUf•wurpwum

tf.wd-~f.thpp ULnUJ9Jwf.t {wJwp 'lb!f>npJwsntJ[! f('Uilfnf'Jtf.nLJ I; 'lf'nzJnsf.th

('nLJ, npfr 'll!'lfuwur.w~.f!LUJfrlt J.wuhpf.t h·'il JwJlwJiwiJ{'l! b. Jw.JlwJwml!' 

Pwsfr '1l'nzJnsf.thpfrs 1 Jhurw'llthpfr 'lh!f>npJwsJwf.t {wJwp l[frpwn-

1_mJ.bf.t f.twb. WJl uroh,uw·l[ifr q.np·~frl!lthp' J.wl[wq.lwf.ttf.n'l wpurwU[LU['Intpwi[Jrz.

ilt b p b. { n l mfw·l[ f.t b p (.J.w I[ w lfl wof.t J w f.t $. w f.t w Uf w p{ n 1_ Uf w p n tpw I[ u m·w•f.t.w l n L 

{wJwp ), !f>frturpf.thp b. ~wpzJwf.t q.purf.twl[f.thp ( Jhurw'lwlwpfr ~wpzJwf.t IL 

An'lhpfr lfwlfrppJwf.t {wJwp) Jbmw'lw{wur 'lwf.twl[f.thp b. WJLf.t' PwJS 

WJU pn[np urhuwl[fr q.npd-fr~lthpfr {wJwp l[frpwntf.n'l Ufn'lUfwurf.thpf! 

lfnt.tf.mJ hf.t 'll'nzJnswJfrlt U[n'lU[wurf.tbpt U.J'I f.tnLJlt fuJpfrJJ bf.t Ufwtnl[w

f.tnLJ f.twb. q.mltwtf.np Jhurw'lf.tbpfr {wJwtlntttf.wJ~f.tbpfr &.ltzJwf.t urwq 

tlmlJwf.t {wJwp l[frpwntf.n'l JwJlwlfw'lwUfwpf.tbpfr {wJwp ltwfuwurbu-

1. wJ U[n'lU[wurf.thpf!' 

'1-pnzJnswJfrlt Ufn'lUfwurf.thpf! pwJwf.t4_mJ bf.t hpl[nt {frJltwl[wf.t fuJpfr' 

Jbmw'll! uwnl! 1.fr&wl[ntJ 'lb!f>npJwsfl.n'l (u.won.l! 'll'nzJnsf.thp) b. urw~ 1./r
&.wl[ntJ 'lb!f>npJ;llllfJf.tn'l ( ut.UJ'~ 'IPnzJ n!}'Jib·p b. J,w;Jlwlfw'lLUUfwpf.tbp} J b

mw'l'f.thpt 

Uhurw'll! uwnl! 1.fr£wl[m:J 'lh!fmpJtwsf.tn'l q.npd-fr-p.f! Ufhur.p I; orJur.1_wJ 

tfrltfr p.w'f'Ap l[wpd-pmfJJwJp b. JwzwlfwJntf.tntfJJw'Jp, w;Jp·nLfJJwJp b. pow·

~wpwp JwJmsfrlfntfJJwJpt Pw/''1 l[nlt!f>frq.ntpwsfrw ntf.thsn'l J:w,JlwiJ.w'J

phpfr b, JwJlwJwurhpfr {wJwp zwm l[wpb.np 1;, npUfhuqfr P.hpJwJl!wJI,_J.wf.t 

rJuu.Jiw.f.twl[ Ufn 'lUfiULn f! tlbn#! pbpfr fl,1_ wqw q.nLJf.t 'lb!f>n pJ wsfr<LUI fl pnz q.np.~ 
Jfr~lthp lw•zfu.wut.Wilt~fr Ufpnshunw mw~wf.tnt.J hf.t, ntuurfr b. U[n'lU[WUtf! 

Ufbm~ I; tfrltfr pwtf.wpwp P.hpJwl[wJntf.tt 

IJ.rr.UJI1_ /:;{ ,J wzwlfwJnLf.t bf.t ,J'nur 12 % ~pn.J UfiU('ndJwlfn'l pw·ptlp ~pn

JiwJfrf.t Ufn'lU[wmf.tbpf!' X12 (2-2,2 % C); X12M (1 ,45-1 ,,65 % C b. 

0,4-0,6% Mo) b. X12cl>1 (1 ,2-1,45 % C L. 0,7-0,9% V }t f!uur {w

tf.wuwpwl[zntf.wd- umpntl[urntpwJfr• WJU Ufn'lUfwurf.tb'p[! 1 frltz.Ufbu b. wpwq.w

{wurf.tbpf!, U[Wurl[wf.tmJ hf.t th'lhpntpfrurwJfrlt {l[wppfr'lwJfrlt} 'lwufrltt '1-tw· 

a,nLJf! J1utof.tpwurnLJ I; lh'fhpntpfrurfr !JWif.tSI!•'PtW[nt/. l[wppfrurltbpJrf.t {;UJ'urfr-

2M 

l[wtf.np urhu~, pwJ9 pwptlp ~ppJwJfrlt Ufn'lUfwurf.thpfr [JhpmfJJnLf.tf.t I; 

l[wppfr·'IWJfrlt wf.t':wJw.uhnn~fJJm .. f.tl!' l[wppfr'lwJfrf.t J.wultfrl[.&.bpfr 'lwuw

t/_nl"/_wd-ntfJJntf.tl! zbpmbpn1_ (Itl[. 11'1 ), np[! Ufn'lut-w•urpf.t {ow'lnf''lnLJ I; 
t;,wml[ntfJJntf.tf.thpfr wf.tpqnurpnUfnLfJJntf.tt CJ.lwf.t1_wd- b. [Jpd-wfln'ltf.uld- Ufn'l

utwmp umpnt~urntp.wiJnLJ frwppp'lwJfrL !fi·LUqp UfWpn~f.twl[ntfJJnLflf! Jbd- 1; 

UIJf.tpwf.t 1 np~wf.t p•wptlp I; IUJid-fuwJf.tp UfUI{'ntf.twl[ntfJJnLltf!• X12 Ufn'lUfUJ

mmJ 19-20 %, X12M Ufn'lU[WUJnLJ 16-1'1% b. X124;>1 U[n'lUfWUJnLJ 

13-14 %1 'lwppfr'lltbp.fr ·Plll'lW'I('nt.fJJnLf.t[! {w

JwU[wurwoufuwltntJ ·/; {{rJf.twl[wf.tntJ Cr1C3 !f>np

Jnttfrlt, f.tpwf.ts l[wpd-pmfJJntf.tf.t I; HV 1400-

1800t b[Jh uurpn,l[urntpwJp {pJ~l! Jwpurhltufr-

mwJfrlt 1;, W'U[W f.tpwf.tmJ UIJ'IUfJrufr pwptlp 

l[wpd-pmfJJnt.f.t mf.th'!Jn'l qq.wlfr ~wf.twl[nt.fJJwJp 

l[wppfr·'lf.tbp.fr wnlfwJnLfJJnLltf! npnzwl[fr z.wlftntf. 

pwptlp.wsf.tnLJ I; UIJ'I U[n'l•Ufwurf.tbpfr J.wzw·l[w

JnLf.tntfJJnLf.t:f!' 

CJ.nJnL.fJJnLf.t ntltfr X12M L. X12cl>1 U[n'l

Ufwmf.tbpfro Ufwurpwumtf.wJ 'IPnzJnowJfrlt '1-np

J{l~ltbpfr JfuJwf.t hpl[nt h'lwltwf wnw1.bwJpf.t 

'L~. 117. Xl2 pwrar-frn

dwJ~Ii UJD'J.UJWin~ ~wrp~
I!WJ~Ii wliliwdwubnntpJn>lil: 

l[wpJpnLfJJwf.t u'u.ws.Jmf.t IJ. bpl[pnp'lwJfrf.t l[wpJpniJfJJwf.t uurwsJwf.tt ~hp
Jwjpf.t nbJfrJf.tbpf! fJ. UUJIU91.n'l l[wpJpm.filJnLf.tf.thpf! pbptf.wJ ,bf.t W'lJnL

uwl[ 16-mJt 

bpl[pnf''IWJ/rf.t ft.wpJpntfJ,rwf.t UUJUJ9JowU {wJwp wf.t{pwJbzur .JfuJwf.t 

P.bpJwuurfrG.wf.tl! ,Jnurwtf.npwuthu 100°-ntf. pwpAp 1;, ~w:f.t wnlurr'il.wJfrlt 

l[wpd-pmfilJwf.t uurwgJwf.t {,wJwp J.fu.J.wf.t 'lhU[~nLJI fll'flwf.t pwptlp I; J'{!fu

Jwf.t P.hpJiw·uurfr&.iwf.tf!, w1f.t~wf.t JM ~wf.twl[ntfJJwJp ~pnJfr l[wppfr'lltbl' bf.t 

tntd-4_ntJ wntuurbltfrurfr .Jh1. b. <w'jf.t~wf.t pwpAp I; f.tpw1ltntJ ~pnJp l[nf.tshlf.t

urpwsfrwlt, WJufrlt~f.t' wntuurbltfrurfr lbqfrpt/.wd-nLfJJwf.t wuurfr&.wf.tl!' Upwf.t 

{wJwur-wUIIUI'ufuwlt, .Jfu.Jiwf.t P.bpilwuurp&.owltfr p;w·ptlpwsJwf.t {bur wG.mJ I; 
UUJWS•1.n'l Jwpurhf.tufrurfr {hq.frptf.wJnLfJJwf.t UJUurp$.wf.tf! k f.tpw P.bof"JUJI[w

Jntf.ttrLfJJnLf.tf!l Uwft.wJf.t IWnt.UUJbiltfrurfr [hq.frptf.wd-ntfJJw•f.t pwptlpiUI'9;,LJf! .J{rw-

Jw,Jwf.twl[ p1h9 f.t.n,J 1; Jwpurhf.tupurw1pt lftnfuwlfhpUfJwf.t u. 1L u-~.~burb
Pf!, npp {burb.w~~ntf. l;l JMw.f.tmJ I; Jf.twsnf''IWJpf.t ,wntuurbltfrurp .f!"U'f.tw

lfl!· wnw1.f.tWJ.p•f.t ftwJ'JpnLfJJwf.t {wJwp JfuJwf.t q.bU[<I!'nLJ w1f.t {w1_•wuwp 

I; 18-25 %, pu/1 hpl[pnp'lwJJrf.t ~wpd-.pmfJJ.urf.t {w.Jwp JfuJwf.t J.w:Jwf.twl[ 
42-60% u. t 

J ... ,. 

(J.J'I UfiUUJbwnn.1_ UJRWP.f.tWJpf.t f(.wpJpnLfJJLUf.t UUJUJSJ'w•f.t {wJwp Jf!fu-

J.wf., 'lbU[~nLJ pwptlp l[wp/tpnLfJJnLfJ Utnlilst/.nLJ I; IW•f.tJfrtW'U[hU ufuuwf.t 

JwJUJif.twl[ b. U[UJr\U[w:f.t1_ntJ I; 9wJp IW'('tlwi[Jwf.t UfpnshuntJ (HRC 61-

68)1 255 



fJp~pnp'l-wJJrfl ~wpJpnLp1wfJ uurwpJtUJw -:,w,Jw.p Jfui!iuL '1-hUfj!nLJ 

wfMI/rtwU[hu · .slfumJ~s ~hnm, Jlu) f!WfJw~nLfi.J•w'Jp Jfl.wsnp'l-wJfrfl ~wnu
mbfiJrmfr WIL~WJnLPJwfl ~bmkwfJI!m[, uurws1.nLJ t nz_ ,Jbt)· lfw'Pt}pn•PJntLt 

X12 

X12<1'1 

X 12M 

X6B<t> 

X12ct>1 

X 12M 

1000-1040 

11)10-1070 

1020-1040 

950-970 

1110-1140 

1115-1170 

HRC 

61-64 

61-63 

62-63 

61-63 

48-54 

42-50 

II. '1. J "4 u "'lj 16 

lll'!lll'lflJo.l/' 

T .. ,.~ 

150---170 

150-170 

150-170 

150---170 

500---520 

aoo-sso 

HRC 

6J-63 

61-63 

62--63 

61-62 

60--62 . 

60-62 

p1wfJ Ulm.JJ'fJiliW.Jp Jfu.Jwfl hLpwp~nLJ hfJ ,JfriJJJfi ~urJwU[IUUtwufuwfJ.upwp 
pwpd.p th.pJiwuUtpAwltfJh.pnLJ wzfuwmnrz qnpt}frp.Hf1pt 

X6B<I> "l"'lUfwmp puur Jwzw'twJnthnLPJ<ub npnz (Uil{lnq . qfrl.nLJ ~ 
pwp.!.p fupn.Jwjpb Uf"''I.UfWmbhpfr.b, J!lliJS :"upw 'WtLw-.f.htnLfJ.Jr1LLp • t/tnj!p 

qw'{'f!/1'1-WJ/rb wfJ~w,JiwuhnnLfJJnLLfJ ft 1/JwpnL~ Jhurw'l'bhp '1h!fmpJw,l]flnq 

qnpJfr.pbhpfr ~wJwp ~'UJ'P"'l hfJ qfrpwn.zl.ht •w,t}-/urwJfrfl UfR'l.ll{UJm'bhp (Y10-
Y12 )• bpb qnpt}fr.pp wzfuwmmJ I; -:wpqwt}wJfrfl plmL'[wt}W. ll{WJJwb

'u{'nLJ, 'bf'wLs tf"I!P {{lwJfuhtfrn•PJn.:fJI! m'[Jwl IJ-huii!"'J ~w'Lifpuw'hnLJ 
f >UJir.tu4.h£nLf1.JnLL, j!wLfr np Lprw .Jfrtndlf! z_fr J{ul{nLJ k Jfln,J t Jwt}n•sH• 

U.wq.w~b IJJt}fuwt}fJwJpb Uf"'l.Uf~llrfJhpp JwzwqwJnLfmLfJJnLflp 9wt}p /;, .p.UI!fl 

qhp£! qfrmwp~qw~ Uf"'lUfUnnflhpfrflp b. nLtlhrz '1-hlfmpJwsl{nuJ I; JfuJwt, 
JwJwflwq: 

l.w'{'l{wJwJfr·'b phnfll[wd.pf,hpfr "I"'I·Jw1tLbpn,,,( wzfuwmnq qnpt}frl!f' 

~w,/';w~p ~f.f"wn.nul h·fl pwpd.p Jrw·t}nLs/r~nLfJ"JntL nL'Lhsnq Uf"'l.U[WwfJAp, 

npfrL ~wuunc;J hlt Jflb-J.b. 0,4-0,6 % wJfuwJfJfr mnqnup frJ'hsJ,w,Jp u 
wplau~JwfJ w'[btft pwpJ.p F_b{'.Jwump$.wbfr ~lllzt{pfJ ~W.pJpnLfiJwfl arwt}

pwsJwJpt 4XC, 6XC, 4X.B2C, 5XB2C h 6XB2C UfRlf.UfwmHpp JfumJ 

bfl JRL'f_nLJ 820-840° thpJwumfrbwLfrst l,h',wqw wpJ.w~nu!l! 200-

25(J" p_bpJwutnfrG.,wiLnLJ jJ.nLJ( t Lnwlfru uurwLwl HRC 50-60 ~w{'Jpm
fJJnt:lt, .fru~ 430-·4'10° thpJwumfrbwfJm,J qwp~pmPJntLp frihsLnul t Jfr'b

l."- HRC 46-50 <.w,J:wUf•Wurwuf.Aw•Lwpwp JMwLnLJJ I; JWJ•t}msfrqn•fiJJm

fJp (wpd.wftJwfJ phqmbnLPJnLiifrg funLuwlfl6tnL L;wJlwp wHpwrlhttn t 
~pwtfwl''i. ht 300-400° IWpd.wqJ wL tbpJwuLnJr"BwLJrs }t 

lfburw'le u•wn.l! t./.Jr-A.w~nul 'lh!fmpJ.wuLnq I[npJfri!Hpfr ~LqJzup ~fo
f''UIItt.t/_n'l Uf"·'lU(wm·tbpfr _ Jnmw'[np 'bzw.Lw~n"Jl'· LumhoJwfJ qpnzun

9
Up 

(Y10-YJ2, 11X, 9XC), llllptnw')wtnfr£ q.pnzJ,sbhp (X12M, X12<P1. 
X6B<I>), UfWP'l J.kfr k tfrnpp l.wtf1hf'p ~n.wt!qfrl. 'JpnzJnsLhp (Y10-Y12, 
llX, XBCr ), pwfi'1 J.kfr "l[nwd.q-i'z_ '1l'"2JnsHp (X12M, X12<1>1 ), Jwul!L

J.w:'b '1l'"lJnsLhp {X 12M, X12<1>1 ), ,/;wfrwruw'bJwL ~ntn{luqltiJp k wp

tnwUfwpn•pwJ,Jrz_flhp (X12M, X12ct>J, X6Bct> 5XB2C, 6XB2C), f!wn

uwL k lfwlfrppJwL qpmfllw·~tbp (X12, X12M, XU¢1), U[pn!/Jfrtw'i.npn'l 

~nlnqw~flhp (X12M, X12<1>1 ), Jhtnw'lw~wm J~l'wmbhp b. 1J-WLw~L6p 
(X12M, X6B<f>,., 5XB2C, 6XB2C ), ll{LkJwmfr~ qn.pt}frpLhp ( 4XC, 
6XC, 4XB2C) k il.U'J{'h' 

U'hmw'll! uwn.l! J/}G.1w.~nLJ '1b!fmp.JwsLnq q.pnzJnowJfrb q.npJfrfl'bbpfr 
~wJwp qfrpwn.qn~.J bfJ flwu 8 % u wl/.htfr Co UfWpntflw~nrz BK mfrlllfr 

ftwpJp ~wllwd.n,L1_;wt}j!'bhp1 BI\8 h. BI\10 ~wJwJ.n,lq:urt}iflb[l[! qjrpwnnuf 

h'b f!LUpzJwfJ b. ~'wtfrppJwfJ tfwuw.fJw~ !ffrthpLbpfr ( qpmLwftoLbpfr) ~wJ wp, 

BI\15- BI\30 Wf'UIW~WJUih '1PnzJ nsbhpfr J ~n.LUd.qJwfr qnpdlfrj!bbpfr ~,w
J wp b. w JLflt 
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Ubmwqp mw.p 4}-Aw~nul 'IMpnpJwsf.tn'l 'll'"lJnswJfrlt qnp~fr.pltbpfr 

-:wJwp ~frp.urru[n'l Uf"'lUfUimf.tbpf! U[bur.p t ·tfrltbL .uJUnLp, .J.w~nLSfrlt• t.bp-

. Jw~UIJnLlt, ~.frqw~wJnLf.t (mw.pwoJwf.t JwJw'ilw~ opu.fr'lwoJwf.t flftwurJw-Jp 

~WJni.f.t), ftw'JnLf.t t.bpJwJfrL pnppn.pJwfJ ;Lft.wurJ,wJp l.t otf!!'1.w~. tJrLbfl 

pwpdp Lfrw-JfubtfrnLfJJwJp, .pwltfr np mw.p 'll'"lJ,Jwf.t 'N'"lJnsf.tbpf! -:w
C!U11fu m'tJ.LmJ bfJ Jb~ lwpbpt IJw'bfr np Jbur.w•w 'lb!fmp.Jwsqn~.oJ t Jfrlt

ziL 1000-1200° IIIWIPU1184.w~ 4}-Aw~nLJ, bpp f.tpw ~Uip~pnLfJ Jn!JL[! sur~p t' 
qnp~fr.Pfr9 pwpdp ~wp~pnLfJJnLfJ lfr U(W-:wf.tt.4_nLUI 11.1'1 fJnLJL { mwlfru 

pwpd.pwsfJbL Uf"'lllfwurfr · Jw~msfrltnt/IJnLltf!, w~fuw~Lfr li(UipnLLwftnL• 

P1wf.t f.tqwqboJwlt m 'll'nzJnowJfrlt qnp~fr.pfr ~wp~pnLfJJwfJ • frt.boJwfJ 
<wzqfrf.t, · 

ITJn'lli(Uimp [!flmpnLfJJwf.t JwJwf.tw~ J U f.tz:wf.twf(nL[J Jnvf.t nLf.tp zfrltw

!1UI~ 'lb:fmpuw!f1_n-'l. Jbmw'lfr -:bur 'll'nzunofr wzfuwllf1wflpw•Jfr1.t Jwftbpb

qnLJfJfr ~,;,flmw~mfr url.tn'lnLfJJnL'fl[!t l.iLII'p1_w~wlfrlJ pbnlt.f:UI'~.pflbpfr urw~ 

wzfuwurn'l Jm.p-AwJfrlt 'll'"lJno.ltbpf! bf.tfJwpft1.nu! bf.t ~wp-A.wurl.t ftnLur.wft

urfr b. f.tpwf.t9 wzfuwurUil'il.pw•JfrL Jw~bphnLJfJI! ur.w.pwfJn~.oJ t Jfrltll.t 500-
5500; Uw.JlJiwfJ 'll'"zunoflbpf! wzfutwmnLU J,fJ oUII</.btfr -:wltqfruur pbnf.tqw~.p

ltbpfr t(u.uft, pWJS mw.p Jb~w'lfr -:bur qurfl1_n~.oJ bf.t ,ur1_btfr bpftwp fttiLur.wft

urfr Jb1. U f.tpwfl9 wzfuwurwf.t.pwJfr:J., ,Jwftbpl.tnLJfJf! mwpwf.tnLJ t Jfrf.tl£ 

700-800° k w•/.hfr• flLumfr JnLp-&urlfrlt 'll'"t:Jnsflbpfr .-:wJ;wp ftfrpwn</.n'l 

Uf11'lllfiUur1fJbpe ~Uif'll'l bf.t nLf.tbfJwl wqb[p UfWftwu f.bpJ.UJ~UIJnLflnLfJJnLf.t 1 
ftfrqw~wJnLLnLfJJnLfl l.t ~WJni.LnLfJJntf.t tbpJwJfrlt qpqn.Jwf.t Lftwur,/;wJp1 

pwJs ·Ufbur.p t oJurtf!w~ lfrlJb.lt. ,JU Jw~nLsfr/tnLfJJwJpt /luft J.wJLJiwi 

'/f'lllJ,nu,f.tbpf! ~Uif'll'l bf.t nLhhfiUJt IIJ{UI~UIU j.UI~nLOfoftnr,fiJJnLfl, flUIJ9 U(bur1 

.t" orlm1_w~ tfrbbfJ · JU t.bl'Jw~'wJnLflntfJJwJp, tbpJwJfrL pnppn.pJwfl · Lf!

lpwurJ.u.~~Jp ~WJnLf.tnLfJJwJp l.t ftfr'lwftwJnLflntfJJUI'Upt-
. /;l iut-q_btp ~wf.tp UfWJJw(bf.tbpnu! bf.t wzfuwurn...J. qnLf.tw<[np Jburw'l

Lhpfr ~ltzJwL "mw~ J.mlJwfJ .J;wJLwftw'lwll(wpltbpfr -:w.Jiwp ~frpwn1.n'l 
Uf"'lUfWI.nf.tbp/!1 Up,;,f.ts wzfuwurwf.t.pwJ/rJt, oUIUI'ft6plt.nLJfJI! ftnlturwfturfr Jbt 

'1/urf.t~lnq '-:wlqw~· Jburw'lfr -:bur "'Wf'pbpwpwp urw.pwLnLJ l.t W"(IU f!Ul• 

nnLJ tt 

/JfJlll(bu qfrurbf.t.p, tbpJwftwJnLflnLfJJnLLf! pwpd(1U19f.tnLJ bf.t ftwppfr'l 

wnwtwof.tn'l urwppbpf!' Cr, W, Mo, V, npnf.t.p 'lwf.t'lw'lbsf.tnLJ bfJ Jwp

urbbufrurfr urpn-:nLUf! l.t ~wppful.llbpfr ·~nwqnt.LUJSn"J{!' l:tJr'l.wftwJnLflnLfJJ"L

~1! pwpdpwof.tnwf bf.t Cr l.t Si, np·nfl.p 'll'"lJnofr wz./uwurwfJ.p.wJfrfl ,/;w

ftbp,l.tmJII/r qpw wnwr.wu'hnLJ bfJ WJ'I Jw/tbpkn~Jfll! -:burw,q.w o.pufr'lw811L• 

Jfrs UfwzurUfwf.tn'l Cr203 l.t Si02 o.pufr'ILhpfr pwf'lil~ fJw'lw£fJ, ~hpJwJfrfl 
pnppnpJwf.t ltftwur.J~~~oJp ltwJn&.LmfllocfJj" :Jb4lwgLnw bft, At ftpfrurfrltw- -

218 



IJ.qsn<uwft 17 

:Smf J}b:(!Rrdmgdmli llrozdogmJrr. 11JD'l11JIIlmlibrr fbrdmdtmlJuul! 

3X2B8ct> 

4X8B2 

7X3 

8X3 

5XHM 

5XHB 

5XHCB 

5XfM 

4X5B<I>CM 

4X2Bo<I>M 

4X3B2<1>2M2 

4X5B2<1>C 

825 

770 

770 

720 

730 

760 

730 

860 

825 

800 

1/{ulft.J 

noo 
1050 

860 
.fl60 

850 

850 

870 
840 

1060 

1070 

1100 

1060 

HRC 

~46 

~45 

~M 

~51) 

~47 

~56 

~oo 

~50 

~50 

~50 

~50 

~50 

l1 w L n p, < p J n L Lt tffrJJwL .TpfWt/.WJPI! JlfLIJ.L t 1 

61)0 

560 

500 

500 
500 

500 

oOO 
500 

620 

600 

600 

42---45 

40-50 

39-45 

39-45 

36-43 

38-44 

35-41 

37-43 

45-50 

41-42 

41-41) 

· pf/lfp t:wJwA.ntttf.w~l'flhpp d.nt[Jwfl t:wJwp ftppwat/.;,'l JwJtwftw'lw
~wp~bp (4X~B2(l)C) JwqJflbq}m.J.w1t-fl h wunulpfl.wJpfl t:wJwd.nt..t

tf.w~l!flhpp d.nttJwfl <wJwp ftppwatf.n'l JwJtwftw'lUIIJIUif'flhp (4X5B2·(l)C, 
3X2B84> ), ut'lfld.p t:wJwd.ntttf.w~l'flhpp d.m.lJwfl t:wJwp ftppwatf.n'l· 

JwJtwftw'lwutwpflhp (3X2BB<l>, 4X5B4<l>CM)t. 

q.. l m ]u XIV 

.4U.Snlt'-l !bN!fl'-IU.-~talfflU.l..JUb .4\J.S'-InN•Snl'bbbf' nl'bb8n'l. 
Q\ n'l. Q\U.Sbbf' btl .4UlfU9.nl'L tl_U6~bbf' 
( l,w.mn1lt UfDli.UflUMGlip h fiw.dw.intral.w.~l!Gbp) 

/J u1wpp.bpntf1Jntb ftnflumpntftopnfl h q.np~p/!wJpfl 'i 11'l'iwmflhpp, 

nfl L'·wmJwJp 1JhpftwJwS1."'l IJIUit:wflt'ilhPf! uwt:Jwflwt/Jwft1.nt..J hfl 
np , B 'f I; '· . w~nflhpf! h t:wJw-
Jhfuw11pftwftwfl -\w~nftnt..PJnt..flflhpni/_, wmm., ut"'l'i 
d.ntt'icw~~flhpf! utbml' t oJ~nlfJw.~ [pflbfl, q.pwflg ..;~, Jbftmb'l, npnzw'! 
!fl.pq}ftwftwfl h Jhfuw11Pftwftw11 -\w~nftnt../1-JPLflflhpn~ ftwJntflnt..PJwJp It -
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P"'l.PWJP LftwurJwJp, Jwq.Lpuwftw'b -\wmftntfiJnt..flflbpntf., pwpd.p ot:Jw
Jpfl q.pJ.wq.pmfiJwJp, t.hp.JwJp'b J!flq.wpdwftJwfl . npntwftp 'I"P~wftonq, 
ftpwftwwJpnt../1-jwJp h WJtL' tfwJwflwftwftPo ur~'juflpftwJp wnw1,wmwp 
'Ajnt.qhpntJ -\wmnt..ft Uf"'l.UfUimLhpp b. t:w.uwd.ntttf.wJ.pflhpp _1htdi11lwftm

fJJnt..fiJ! Jh~ t: U.nwflo LUJ1f Uf"'lUfLUinflhpp h t:wJw&nttt/.w~l!flh(lp 'I"JnL
fJJntL ntflhflwl h qwp9:wflwl l{pfl ftwpn'l I'PJpwftwfl wpq.jntflwphpnt
fJJnLfl[! ( /!pJpwftmfl •UII.lfWf"LUmmpwflhp, flw1.fJwl[bpwuzwftJ.wfl uwppw

.J.npnulfrhp h WJtfl ), ttbftmpw b. nw'lpn-\IJ,nnuumwonLJ!JWJpfl '"f"'1Jnt'flwph
pnt..fJJntfl[! (tthftmpwftwfl Jhpbflwflhp, LUUfLUpwurflhp, uwpl'hp), p_hpJw
tflhpq.hurPftwL (~wfJuwJwfJ.wfl uwppbp, 1nq.b b. qwqwJpfl mntppfrfsifiJ,p b 

wiLL), w1}wopnfl h nhwftmptf.wJpfl m:bfu!JpftuAiz 

l!pJpwLIJbu wfpbuptf. JPt,wt/.wJpnt..J q.mfltf.n'l Jbmw'lflhp[! JPt.w

tf.wnJ/1 wq'lhon"fJJwfl •m·w:ft h:f4lwpftqmJ ·bfl JwftbpmflwJJrfl pwJpwJ
Jwfl, np[! fJn;_t/.nt..J t qnnnqfuu: linanqfrwfl, npf!. ppi;Uq.npJ.tf.m.J { t:nuwfl11 

t:w'l"P'I"'l t:h'lntftflhp.fr' ttb.ftmpn[purflhp/t ,'[,bpqnpJ.ntfiJwb mUJift ftnJ1.mJ 
t tthlpnl'wf~u~wqwli qnnnq}Iw, puft LUJ'I ftnnnqpwJp 1lftwmJ.wJp ftw1mfl 
II{ n 'l Uf LU m ~1b PI! h t; wJ wd.nLttJ.•wJ/!'flbpf! ft n l4.. mJ -b fJ l J.wtfl q.n. m4_ n 'l t lin nn

qpwJp hpftpnpq. ur buwftp' q.wq w JPfl qnnnqpwfl, qq.purwpft.hLp wtf.htfr 

'ILlt '1-pmwpfthflp -\wJwd.ntttf.wJ.p, npp umpmftmntpwfl ft·wqJ¥.!w·J { hp

qm.' a b.~· !pw·'lhppo (1tft. 118, w)t bpb <w·Jwd.inttf.w~p[! f!11ft'I:Jtf.,w~ 

t tt;hft~npn,f/tm t:wfi''IP•~~'W9IJI'l t:h'lnt't~hpntJ, flpw Jw.fthpb.nt..Jflp J/.pw 
a b. p !pwqhpp Jwuflpqflbpp Jpt,b. LUilLU!,LUflntJ hfJ PLU'l_Jwflptf. Jpftpnu~ 

ftnl.lfpft qw[t/.luiflwqwfl 9."'Jlfbp, pwflp np 1 J!flq.-\,wf.tntp .wnJwJ p, LUJ '1 

!fowqhp[! mwpphptf.mJ hfl ppbf.t9 l!fo.Jpw~wfl t:wmftnt..fiJntfiHpntf. b. pjnt• 

phqwjpfl ftwnmol[wJ.pnt/.t /bwqhpp9 Jhftp Jwu11Pftflhpf! t:wb'lhu hfl fW-

wu nputhu JpftpnfW[l[wflwftwfl /;[hJhflmp wfln'lflhp ( + ), puft u JnLU · 

Uwuflpft'iJ.bp[!'_ qw~nnrtflbp (- ), . npnfl/1 . q,,wumnpbfl ftwp-£ JpLU9•1.·LU~ b·fl 

;; wJ wd.nttt/. LU~I!ntf. t U.juiJipunq, <wJ wd.ntltf.wJI'P J w'ftbpftntJfJp wflnq.w

jpfl Jwuflpftflbp[! ( mhq_wJwubpp) uftumJ hfl I!UIJI!LUJtf.ht ( opup'lwflwl), 

[nLJ.tf.htntf. tthftu.rrntpmp Jht.' ut.h'lp I; nt..flhf.tntJ -\w.Jwd.nqtJ:w~pp {thft

urppwl!foJ pwftwfl ftnnnq}w: 

llhmw'lf.tbpmJ, .. npnflo uurpmft~nnt..pwfl ftwqJtf.wJ I; Jhft f/lwqpo 

(11ft. 118, p) Jpftpnq.wttf.w1lwftw'b J;thJhflmflhp wnwt,wbnt..J hfJ t:wmPft

flhpp h <wmpqHpp uw~Jwflftbpp ftwJ Upfuwnflmftflhp/t Jpt.ht flwso 

t:nJnq.hf.t ftnltf.nq_ Jpw!flw'l umpmftmntpwflhpmJ, utnurhfloJtwtflhpp mwp- . 

phpntfiJnt..flp It ftnnnqpwJ/t wpLUfntfJJntfl{! t/Jnl!f' 1;, pwb hpq!/Jwq (t:h-. 

urbpnthfl' mwpwftw'lJ) t:wJ wA.nt..tt/. wJI'flhpmJ: 
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tllbuu.u'lltbpft t[bqUipwpftuftwqwf.t qnnnq_ftwlt Ulb'l.fo t n.JJb11m.u' Jun

'bwl[ up'hntnpUI/t wubsn'-PJwup ( pwf.t/t np funltwrf.n..PJnLltf! t,nf.t,_bf.tu:~
.J.ntu t ubUiwq/r r/_p,;), J;n'lnj, uwpntp h 6-mf.wJftlt t.Pbpntu, ::~ p ~,: 

P
D ft.b L A J;_foupbpft t.P111Jftlt lnth-nt.tPfl.bpm:u, ppnLLbpntu Jl 
r "" Pt• ~- b L 1• -Lu.r L "l•~~~'lUI"l·wftbtn'-

!lbw wd- .ubUiwtzwJrUJlfl wpUI-W''lf'wtflpu Pt• .,nnn'U' Jt•S 
J /;wJwp d.bn'bwpq.t[n'l. uft-

""' !:d!!t'f!!!Y'C.- ---. rnsUp.ftft, ,f.tpw i;bUihwlt,nrf._ 
tif~'l'l'~"~t. -=- c.- = _-_=:;;:;;_---;;: ___;;--= · wnwr_wawh- qnpntuUif.tbpf! 

- · ::::-- -===-.=::- _;; -~w'l.Jn11U ,bft urwpb.qwf.t lllf'-

'1-JnLfnuJ;wlft.uwft 10 % -1!1 

1.1Jt. 1 HI. brJt~mq libmbruq.b& (m) 1. d)tm~uu1.' 
tindniJ:b& (p) liw.dwlln•tlJ.lll~ftbl'~ l;).h~mrmf'~

d~_Ulltlllli Jtunaq}l1DJ~ uJubdutbr~l 

() 16 20 24 

U.Jl ·qb(l"l wu.wh-, Jntpw• ~ 

pwbl.JnLP Ulwpft lllf"'I-Jnibw• 

/;·wf.tr/.n'l. ubUIUJq/r 1/10 UIIIU/! 

6-w Ju u r/_ m.u t t, n n.n rzlr 111 J /t 
ujwUIG.wn.w·h- w'itr/_bpwfUJpd. 

.t,npm.uUif.tbp.ft 6-w~u.wf.t 
r/_pwt 

lf.twp1111r/_np 1bfl '1-b-.tl/.pbp, · 

bpp uburwq/r qnn.nq}rnfl op

"P'I-W 9 u w.f.t "'p ~ '1-" ~t, in f.t b l't! : 
W1lU1f.UI!1bltlU tbb ~UIIUI pw•" 

purq, pwJS fu:Jr·UI h .wunL(' 

o~uft'lwJ/tf.t P,wqtu.f.tP 'hpw 

1J.wqbphntJP/t r/_pwt ~J'I-
fbt"l~ntU ;; bur w ,_w 1q n11.n-

qjuuf.t .Jufo.uur '1-wfl.'l-w"lnw ·~, 
pw.b,Jr np ,J,lt.Uiw '1.1! w 'II' lt.u /t r/. 

•U'{lt,wr/_w Jpft ·w·q_'l-b.gniifl J nt• 

f.t/ts "lllllfl'I•Uiw·ft.rf.wh- t op

u.fo.'lwJirf.t fl'w'lw11flnr/_, ·Uih'l} 
.t ntf.tb.f.tniAII, -Jrf.tJ.ut~ku if!b
'1-ntf.tt[wh- t wuht1 , dbfRw'flr 

wu.u.for/_wgntUt /rwpt'lhft .t, np tu.t.Jntupfll! i;bt:rn.ntPJwup o#Pu.fr'l-uif.tnr:J f_ 
"' f.t Ul uwl·bphntJPft r/_pw IW•IlWI,IIIDW•h- -U11JR'-"ftltft oruJ!q~ 
oqntu, pw,tg P " ~- .r ,_ .rLf.tl! J;hfl'lw'l:w qnn.n• 

t. o &p "llll<lfl'l"lwuntu ·!> -wuncu.,. 
(Al20aJ pwpw., rw'l.UI' · ~ b h N r/_p t J;frultt/:wh- .~;tbt,mpwp.ftuftw-
q_/twJpS ( pwJpiiiJnLU/tS): JU fP n~ w , Up/r h l;w.J'wd.nr.frf.wh-~ft.b.:. 
qwf.t. qnnn.qpw/Jr .ftlltwUIUwUp qwJn UiRif."'IIIUI 

pft JJ,;, w 6"' ""I!' ' 
.Ppnuft Jwt,bphntJflft 

pwqwltp t wnwt,wsf.tnw 

!87 

'1-Pl''zfmu t ppnun4_) w111w ppnuft 12% h wrf.btft "lwpn~Jf.twqntflfUI.L ~~~~

P"'-" "l"'l"lwurft tthqurpn'l-wJftlt "lnurb'hsftwll! pnftl.pwd.h w-G.nw f bp

~w{Jfr -"lnurlhltefrwlft9 ( -0,6 rf.nlur) Jftltlh PP"""' "''"'Uihltsftwll! ( +O ,2 
rf.nlfl'l ), ftltt"lbu gntJ9 { urpr/_ wh- 'bq. 119-m.u, L. "ln'l."'WIIrf! d.hft.i! t pb

pntu J.dwbqnurrf.n'l -':wurqntfiJnt'bfihp, 'bpw uw~bpb.nLJP/t r/_pw Cr20a op

uftqp "'UI2U1"1Wfth_ pwqw'hP/t UIBUJtUI'SU·Wb zltnp-':ftr/_: 

.Ppnul! WP'I:Jitlbwr/_hUI Ul'f..'l:bsntfiJnL'L ntltft uftwJ'b WJ'h 'l:b"lpntJ, 

bpp wj'h '1-Uif.tr/_mu t hpqwflmu "'P'b'l: lnth-ntJflft, pwJs nl pb qwppft'l:

&bpft d.L.nt[t Opft'Lwq, X12 qnph-ftpwJfi'L "'D'l.UiWUif! l_dwbqnurr/_nq -':wur

~nLfiJnt:flf.thp l_ntitft, p.bb. "'W['nt'LwqnLU t 12% Cr, pW1'itp np· .'itpw'hntJ 

ppn.ul! -':wu.W'f'JIU wupn"lln'-fiJwUp qut'Lr/_nLU t Cr7Ca q·wppftq/t d.hmf.t 

fltuurft, nppwf.t lfrnpp t wh-Juwh-'bft "'W[InL'LwqntfiJnt'hf! "l"'l'1fWU1nLI1, 

WJbpw'h pwpd.p bft 'Lpw trfwftqnUir/_htnL -:wurqntfiJnt'h1thpf!1 flp"lbuq_ft 

;_bqnpwarf./t wh-Juw6''bft rf_'Lwuwqwp Ul'l'l:hstnfl .tntbf! 1 npnz "l"'l"lwlh'bh~ 

pntu wrf.ht.Us'Lmu b'L ntrfhq qwppft'l: wnwr_ws'bnq . urwpphp' urfturwf.t b 

&ftnpftn~.u, npn'L9 nw d~ttht,urpn'L'hhpft P/tr/.1! lfrnpp t, pw'h ppsuft unur• 

_lbU1hWpWp1 WJ'I- U1•Wpf"bf'f! UiD'l.UiWUIRW .ht[ti.ttJ- WUpn'lt. .w:tJ-JuwtJ-pfl[! 

wnwLd.'Lws'Lntu hL TiC h NbC qwppft'l:lthpft d.km/_, ftu~ ppnJI! wupnq

fw"lbu uf.tmu _t bp~wflnw' "lfi'L'I- tinh-ntJP/t. d.knr/_, w"lwl;nrf.btnrf. pwpd.p 

'twJnLLnt{ljntf.t ~lb~mpnWruftw·qw'L qnn.nqfrwJft 'bqw·muwupt 9rfw''fi.LJA~ur

r/_nq "ln'l"lwur'bbpft lh'l:ftf'ntUf! ntJhq qwppft'l: wn.~t.ws'bnq UIW[!php;.,r/_, 

wnwrf.bl w'L-':pwd-bzur t, hph "l"'l"lwurl! b'bflwp~r/_mJ t bnwbuwltt 

flnw~guwfl qwpft Unm, fbp.UurJftb bhpqnph-nt{IJIIII'h 'l:RUintU "'D'l"'UIUI{r 

-':wurftqlthpft uw-:uw'b'bhpntu wbtwurrf_mu b'L ppnJft ~wppft'l:lthp, npf! 

~nn.ntt.ftwJft 111wurG.wn. t 6'wnWJRLU -:wurftq'Lbpft uw-:Jwf.t'bhpft hpqwJftpmf. 

( uftt.pJntpbqutJp'h ~nn.nq}rw ): Sfturw'hft 'hhpunth-ntJI! ~w'Lfunu! ·t WJU 

-bpb.ntJflft wnwtwsntU/!t 

.Ppntlft i;lt.ur bp~wpfr- w 1lUJ1_W spwJ- {wu wJ.n'-lrf.wh-pftbp(! m..''hh'L . K8 

PJRLpb'l.WJ/t'h sw'hs k "lwurt,wf.tnw hf.t !phpfturwJft'L/t '1-wu/t'L: U."lwgntg

r/_wh- ;t, np wtnuur.h~UII! wrf.btft qwjm:f.t { qnnmqpwJft fl~wuru•w,Jp, 12w'b 

!pbpfturl!, pw'bfr np 'bpw'bntu JR'-f'Wpw'hantp UJUinU nt'hft ftpb'b ll't.w"lw

mnq 12 -:wph'ftl' wurnuf.thp (!phppurnw uftwlil 8 ), npn'b, w'i.h/t wJntp 

bf.t "lw-:ntU UlllrRUf! Ulntuurh'bftUI/t K12 swf.t1JnWI bpp Uf"'l"'UIIIrl! ppnufr 

{IJUI uftwJwJwflw~ [b'lftf'UJS'hhbp bwh 1t/tt,b[nr/_, qUiphlft { Ui"'l"'UIIII/! 

r/_bpwh-bt wntuurh'LfturwJft'L '1-wup h 'I:PW z'bnp-\ftr/_ uurw'hwl wr/_hlfr pwpd.p 

~~~~ JnL'LntfiJnLb qnnn'lfowJft JJt,wuruwupt lwJ.w:"lwurw·IIJuwlt r/_ bf"l! 'bzrf_w

d-ft, {[hqurpwpftuftwqw'b qnnnrzlrwJft 'Lqwuruwup t,w JRLb Ufn'l"lwurLhp/! 

pwJwf.tlf_ntU h'h bpqnL 'l:wuft' ppnUIIIJ/tf.t "'R'l.UiWUibhp h ppnUUI'h/tt,h[WJp'b 

( wntuurhLfturw Jft'L) "ln'l"lwur'hhpt 
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· .ftpndw!l•li 1dw.liq.nunl.n1J. UfnlJ.UfWUIIili:p 

IJpnJf!, npU[hu hp~pnpq. fuJpfr thq.frptf.nq urwpp, hp~wflfr ~bur 
wn.wi_wgpw~ ~ wJ.wl.nLt·tf.m~ll'ilhpnt.J hhqwgLnLJ t ,w/lLuUJbhfrurfr q.nJnL

[IJw'il urfrpmJfll!: bflh ppnJfr UfWpnt'ilw~nt.fiJnt.'ilf! pwpl.p t npnzwltfr 
uw~Jw'ilfrg (x qburf!, 'ill[. 107, p-ntJ ), !/JwqwJfr'il tfrnfuwiJhpU[ntJ'ilbp 

~wJwl.nt[t/_UJ~IlinJ l~w'il b. !jlhpfrmwJfr'b uurpm~urntpw'b UfUI~U[W'ilt/_ntJ t 
f!hll}~IIIJUf Jfrfrtb. untfr.q.ncufr 'lft~l!' IJ.JuUffru/r ~wJ.w&ni;J;t/.UI~~'bbpfr funlll• 

pw~wurfr~ u-urpntl[urntpw'il nt.qqh[ ~'ilwpwt/_np 1J1 Pu~ hflh llt'nJfr UfUJ

pnthw~nLfiJnL'ilf! gw~p t, Ufll'l.UfWUlntJ urbq) h'il nt.'ilh'ilnt.J !Jiwq_wJfr'il 

tfrnfuw~hpU[nLJ'ilhp b. UIJ'il ~wphtfr t Jfubb. uurw'ilwtntf. Jwpurh'bufrurw-

Jfrh uurpntl[urmpwt 
1/fr'ift_/J. 0

1
4 o/o UJ~fuw<tp'if fl. 12-14 o/o lf'IIJ UfUI{'IIL'ifUJi[n'l Uf"'lUfUIUl• 

'ifhpf! wtf.htfr i[wJnL'il b'b l[nnnqpwJfr 'biJwuruwJp Jfut[w<t tf.fri:wl[nt.J, 

~ql[t[u11} l[wJ nqnpl[t[w~ Jwl[hpb.ntlflhhpfr q.hU[Ilnt.Jt 'bpw'bg Jfunw hL 

JlltqntJ lr. UJUf·UJ wp&wl[nLJ h'il' l[wfut/_w~ .w~Juw~'bfr UfWpnt.Lwl[ntfiJnL'bfrg 

b. UfUI~w'bltf.nq l[wp~pntf/Jnt'ilfrgt IJ.1u Uf11'lUfWUJ'bbpf! l[frpwnt/_ntJ h'il' 

urntppfrhhhpfr, ~frlfpnJwJ tfrt'bhpfr . q.hurwt'ilhpfr' tfrwiJw'b hhpfr • urbwJfr'h 
q.np~w~n~.p1wh frphpfr ~w.Jm·p (OX13, 1X13, 2X13), IJurpnq b. t/.frpw

pntJwl[w'il q.np~frll'ilhpfr 1 q_uU[Uli'ilwl['ilhpfr 1 IJ.wppJntpwurnplliJfrb .wu.bq'ilbpfr 

~wJwp (3X13, 4X13), ~w'ilp phn.btf.w~ q.burw[hhpfr ~wJwp (1X13H3), 

llfrJfrwl[w'il b. wt/.frwgfrn'b wpurwlfpw'illl'ilhpfr ~wJwp (2X13H3 }t 

17-28 % llpnJ UfUJpntbwl[nq gw~p w<tfuw~'bwJfr'il Ufll'lll[UJuf:bhpf! 

l[frpwnt[ntJ bb flp~wfln'ltf.w~ tf.fri:wl[nt.Jt IJ.~fuw~'ilfr gw~p UfUJ{'nL'ilwl[nt• 

p 1wh (nl .wtf.htfr 0,08-0,15% C-frg' l[wJutf.w~ J.wlf'ilfrzfrg) b. ppnJfr 

f'Uif'J.f' Uf·W(IIIL'iftuol[ntJfJJ'UI'if zbnp.t;..p•t/_ q.pw'ifjl oJ.ur.t/_UJtt ,b'if wt/_htfr Jlb,t l[w• 

JIIL'ilntfiJwJp l[nn.nqpwJfr LIJwurJwJpt IJ.1lf · Uf11'1.Uf1UU1'ilhpf! l[frpwnt[nLJ hfJ 

llfrJfrwl[w'il w"'.UJf'Uiur'bhpfr ~ wJ wp, ufi'bq.fr wpq.JnL'bwphpmfl Jnt'bnLJ b. 

UIJlh (X17, OX17T, X25X, T28, X28AH), ur'bwJfr'b qnp~w<tntfJJw'b frphpfr 

~w.Jwp (X17, OX17T}t 

IJ.JU' Uf"'lllfwur'bh[!f! ~wur/rltfr wf:Jw'b 'bl[wurJwJp ~wl[m.J nttth'il .. mw-

1wgJw'b ( opfrflwl[, hnwl[gJw'il) JwJw'bwl[ b. h'bflwl[w h'b JfrlPJ11Lf'h

qwJfr'b l[nn.nqpwJfr• npf! U[uiJJw'bwt/_npt/_w~ t !jlhpfrurntJ llf'nJfr l[nhoh'ilur

pwgpwJfr gw~pwgJwJp, fr ~wzfrt/. ~wurfrl['bhpfr uw~Jw'ilhhpfr Jnur llf'n• 

Jp l[wpppq.'bbpp Ultr.UJfU19UUihf!l IJ.~fuw~'ifp UfUI{'IIL'ifUJI[m.fiJUihf! 5 w'b
q.wJ q.hpwqw'bgnq puJ.bwl[n;t/_ mfrurw'ilfr fihpJnt~nLUf! 1 wnuJ.'ill.fl.wg'ilinJ t 
wJpnql w~Juw~fr'bf! TiC l[wppfr'!fr J.b.ntf., UfW~U[UJ'ilhtntf. wJpn'lf llPn

JI! Ufphq. ,[rlL~IILJflntJ1 npfr zbnp~frt/_ f!Uif'J.pwfmLJ t q.pUU1lff' 11'lUIItiU'iJIIL• 

fiJnt'bf! JfrlpJnL(IhqwJfrb l[nn.nqfrwJfr 'ill[t~~.mJwJpt . 

26.t. 

IJpnJwJfrb t.Jwh•q.nurtf.tnq tUfll'lll[Uiuthhpf! l[frpwnqm.J h'il .flml'l wqpb

ufrt/. Jfrt.wtf.wJphpnLJ, bpp t.hpJwuurfri:w'bl! lfr qhpwq_wflumJ 30°-/ro' 

"l Jb~ IJn'bah'burpwgfrw nt'bhgnq wqbpfr, wq_nmw~w'il b. npnz opq.w'bw

ftw'b flfJn~;&hpfr tf'wJir'b tnt<tntJfl'il.bpntJ, u.'b'b1fwJphpjlo'bhpfr .Jfrt"wtf.wJpntJ, 

fuJhtnt f.pntJ, q.n[npznt J/rt:.Utf.wJpmJ b. Jfl'bntnpm ntJ (OX13, 1X13, 

2X13, 3X13, 4X13 JX13H3) b. J/rt/rfl wq.pbu/rt[ntfJJnLh nt'bbonq Jfrtw

tf.wJphpmJ wzfuwurD[IIL ~wJwp' wqnurwl[w'b fl. Jp 1.Uif'.f! opqw'bwqwfJ 

flflnt.bhpntJ 1 .t:pJ'bwiJw.bntJ (111[11{' .wqhpnLJ urwpphp thpJmuurfri:wfl'bh

pfr b. IJn'iluh'burpwafrwJ/r q.hU[pntJ (2X17H2, 1X17H2, X17, OX17T, 

X25T, X28, X28AH)t 

'bfriJhtl! U[Uiurl[w1mtJ t thq.frpnq urwpphp/r I fuJ p/rb 1 npn'bp lw Jhwg

'bn~J bb wm,u.urh'il./rur/r qnJm,fJJw'b urfrpnLJPI! Jt ~wzfrt/. As ftp{rur.foJtwl[w,'b 

IJhurfr frt.hgJw'ilf!t 'bfrlthtfr pwt/_wpwp UfW{'ITLfn.RI[ntfiJw'b q.hU[IlnLJ WJlf l[h

UJf! frt'ilnLJ t Jfr'bt.b. bnpJwl thpJwl!ur/rf:w'b . (bl[. 107 A-/r X Jthurf!}t 

'bntJ'b J.b.ntf. t Ul'l.'lnLJ 'bwb., 'ilnLJhU[hu [hq~pnq urwpphpfr wn.wtfr'h fui!J- · 

p fr 'b Uf w p n t'b.wl[ n '1. J w 'if q.wfi.t I! t 

'bnpJwl thpJwuurfri:w'bmll wm.uurhbfrurfr ~wt/_wuwpwl[zntf.w~ 

uurpnt~urntpw uurw'bwtnt ~wJwp ~wJwi.nt.tt/.ut~lll! U[hUJ.fl t nt'bh'bw 

'bpiJhtfr zwur pwpJ.p UfUI{'nL'ilwftmfiJnt'bt IJ.Jq. UfUJUJi:tunnt/_ Jfrw!/Jwq_ 

wnuutirh'bfour·wJfr'b umpn!Jlfurntpw umui'btutnt ~wJwp llf'nJrt'ilfrqh•tUIJ.Jr'b 

Uf11'J.UfWUJthpf! b'bflwplttf.mJ b'b JfuJw'ilt 1/fuJw'il thpJwuurfri:w'il'b t 
1000-1150°, uwnhom.JI! l[wurwpt[ntJ L OlfnLJ IJwJ fpmJt IJ.Jq. lflr
f:wiJmJ Uf111J.UfUIU1f! m'bfr 20-40 ql}.fdd2 ~nunt'bnLfiJw'b uw~Jw'h ( aT) 
fl. 1.UIU1 f'UI(Idf' Jw~mgfrltmfiJnL'if IlL Uf[UIUUJ/rl[m.fiJnL'iJ, wt/_btfr f'Uif'J.f' l[w

JIIL'iJRLPJnL'if tthl[urpwllfrJfrwl[w'il l[nn.nqpwJfr 'bl[wurJwJpt fTJnqU[UJII.JnLJ 

llf'nJfr Ufutpntbwl[mfllw'il pwpdpwgJwb ~bur wl:nLJ t · UJinuurb'ilfrurwJ/rb 

uurpntl[urntpw uurw'bwtnt ~wJwp w'b~pwJbt.ur 'bfrlthtfr UfUipnt'hwl[ntfllnL

'bf!t IJ.ntuurb'ilfrmwJfr'b 1fWufr Jfr 2.Uif'.f1 Uf11'l.UfU1U1hhpm.J 'bfrlthll! wtf.ht/r 

ftwJ Uf·UI·I[wu J_uufrnq tfrnfuwpfr'ilnul bb wtf.htfr tJw'b Jw'ilq.unbn.t/_t IJ.tt

fuw~'il/r P[Wpqt'ilwiJmfiJnt'ilf! untf.npwpwp lfr q.hpw'lwflomJ 0,12% -pg: 

IJ.~fuw~fr'bl! Jfrw'ilwtntf. .flpirJft ~bur b. wnwtwg'bhtntf. ~wmfrlt'bhpp 
uUJ~Jw'b'ilbpmJ H'nJ/r 1Jwppfr1f'ilhp, f1thg'bnt.J t .flpnJp l[n'buh'ilurpw

Dfrw'il wntumhhfrmmJ b. ~hhg q.pw'hntf. tt t[wurwgfmtJ t 'bpw l[nnn

q}wiJwJnLbntfiJnL'ilf!t IJ.Jq. UfUJUJf:wnnt/_ Jfr 1.Uif'll Uf11'l.UfUIUJ'ifDpnt.J Ul~
fuw~flp UfWpntflwl[mfiJni.'bl! uw~JwbwtfrwftntJ hb Jfrbtb. tunw4.htUJ'IIILJh 

0,08% C, fruit npnz Ufll'l.UfWUI'ilbpmJ Jfr'iltb. 0,04% C (~wJwUfwmwu-
fuwLmpwp Jwi[bfrlP uiJqpnLJ q.pt[ntJ t 0 ltwJ 00 }t IJ.~fuw<thfr t[hwuwlfmp 
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wqfJboinf/JnLflp tfrnllpwoflhlm JJnLU JfrP.nofl t ~wb'lfruwflnd wn.wif._bl 

mJb'l ~wppfr'l wn.wt.wofln'l urwppbpnif._ (Ti, Nb) Ufn'lUfwurfr lbqfrpndp, 

npnflll JfrwJJmJ bfl w~fuw~JJfr ~bur TiC ~wJ NbC ~wppfr'IJJbpfr J.b.nif._, 

fru~ lll'nJp UfUI~Ufwfll[ mJ J; llffrJJ'I [nL~mJflmJ ( wnLuurbJJfrurmJ )t 
/lpnJJJMblwJfrfl lJwflqn.urJ/.n'l Ufn'LUfw./'&bpp ~frpwn.l[mJ hfl WJfl wp

urwfJpwflllUl'fr ~wJwp, npnfl11 wzfuwurmJ bL' J"t.frfl wqphufrJ/.nLf/Jmfl 
mfl.bon'l .Jfr

1
wy_w1phpmJ (X1BH9T, X1BH9, OX1BH10T, OOX1BH10, 

QX18H12T, OX18H12E, X17f9AH4, X16"H15M3E b. WJL·'il).__ pwpAp 

wqpbufrif._mf/Jntfl ntl'ilbon'l ·Jfrt.wif._WJf'bpnLJ' opqwfl-w~wfl flfJmflbpmJ, 

!pnu!/mpwJirfl flfJJ/.nLJ, ufrLfr~w!purnpwfpw~flwJft'il flflif._mJ (JfrJJlb. 10 %) 
40°-fro nl pwpJ.p 1bpJwuurfr-&wflflbpmJ (OX21H6"M2T, X1?H13M2T b. 

WJLfl),. p.wpJ.p wqpbufrl[mf/Jmfl mflhon'l Jfrt.w.f.wJpmJ' ~~Jpwf/{J"-fr LnL

~nLJfiJJhpnd ( J frJJlb. 20 %) 6"0° -fro · nl pwpAp fbpJwuurfr-&wflflbpnLJ, 

!pnu!pnpwJfrfl pp.[mJ (OX23H2BM2T), owfl~wow~ ~nflobflurpwofrwJfr 
MJpw~wfl pp.[nLJ JfrJJlb. 80° t.bpJwuurfr-&wJJfr UfWJJwflflhpmJ, 

!purnpwJfrJJ JfrwomfiJmflflhp UfW{'nLflw~n'l !pnu!/JnpwJfrfl flflif._m:J, ufrlfr

~w!purnpwfpw~flwJfrJJ pp.[mJ ( JfrJJlb. 25 %) 70°-/rO nl pwpAp fbpJwu-' 

urfr-&wflflhpmJ b. WJlfl _(0X23H28M3)l3T)t 

§ 55. l:if'U.liU.U.lTnN' btl. l:if'U.liU.l:iU.50l>t. 1110'). IQU.St.bf' btl. 
~u.rru.!ln l>L tJ.U.lJ~tbf' . 

flpw~wwJpmfJJnLfl ~nl.f.mJ J; pwpAp fbpJwuurfr-&wJJflbpnLJ npn~ 
zwV pbn.JJ.[ UI~I/UpfrJJ hp~wpwurb. 'lfrJwfJpb[nL wn.n~J nl[ ~wJwJ.nLL
I[w~llfr ~wur~mf/Jwflpt llwflfr irp pwpAp fbpJwuurfr-&wflfl_bpnw unl[npw~ 
pwp ~wJwJ.mL.f. w~IIP qurfll[ mJ J; OfJWJfrJJ Jfrt.wJ/.WJf'nLJ, urb'lfr I; nLflh

flmJ flpw ollufr'lwomJ b. ~frq_nL~fr wn.wt.womJ wpurWfJ['Wflllfr Jw~bp~~ 
J/.mJflfr .[pwt flLuurfr ~pw~wwJmp ~wJwJ.nL[J/.W~I/flhpp Ufbur11 I; LfrUJJ 

' 
011

,;fr'lwoJwfl fl~wurJwJp ~WJmfl, WJufr111lfl' ~pw~w~wJnLfl ~wJ ~frqw~ 
~IUJnLflt 

PwpAp fbpJwuurfr-&wflflbpinJ O'ffr flflr[w~frJJp ( ~wJ WJL wqpbufrl[ 

qwq) wfiJfrt.wUfl;u llfr;'/frw~wfl tfrnfuwqfJhomfiJwfl Jbt. I; Jurflnu!. Jb~ 
urw'lfr ~bur' wn.wt.woULn.f. OI/Ufr'ft 011ufr'lfr pwpiU~ flw'lwflfJfr wn.wt.w

om:Jfro ~burn, qwq_wJfrfl JfrfwJ/.WJf'fr ~bur ntflbow~ Jburw'lfr wfiJfrfUI~UifJ 
~WUfP fuwfuurl[m:J J; b. ~burwqw ollufr'lwonwp frpwqnp~.[m:J I; OI/U"'ffr 

flw'lwJJflfr Jfrt.n.f. pp.[w~JJfr 'lfr!/JnLqfrwJfr -&wflwUfwp~nJ/.t bpb o11u"'lfr 

PJnLpb'lw Jfr'JJ owflop lm:JJfr pw.[wpwp fuur mfl JnLJJ, Pfl.f. w~JJfr wurnJJJbpp 

(frn.flflhpp) wqwur ~bp[J.w,PwflomJ hfl flpw J:frt.n.f. ,fL o.pufrfJwoJw'fl 'Ufl'n

gb.u.p zwpm:flw~.f.n~J l;t 01/ufr'l'fr. zbptiHJLJ ~UJ·~nut.J,.bflnr.JlJUifl fL -&wl/bf'fr 
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..un.~WJnLfJJntflp ~wJ .pb~ntflmfJJwfl b. Jb111w'L/r ~bur nl wJmp ~wllffr 
~burb.wfl11nif._ flpw wn.wfJJ.flwflw[P1 oJwfl'lw~mJ bfl ollufr'lwoJwflp ·b. WJfl 

pflfJwflmJ I; Jfr11lb.1wpurwfJpwflllfr Lf'frif._ 1/UIJI/WJnLJpt 

PwpJ.p fhpJwuurfr-&wflflhpmJ flfJJ/.w~JJfr ~wJ WJL lnl' q"wqfr llfrJfrw

/twfl Upqnp~nLfJJwfl ~burb.uifi~JnJ/. Jbuiw'lfr 1/UIJI/WJnLJp ~nl.f.mJ J; qw
qwJ~G. ~wtl f~tl~w~w&. ~nnnq}tw: 

b.p~wflfr O~Jufrqllbpp (Fea04 b. Fe20s) Jfrzur nLflhiJJ ~w~nur~·hflnL

PinLfl b. -&w[!bp, 01/UfrfJJJbpfr zbpurp ~bzurntfJJwJp wn.wfiJ.flwflm:J (flwtfr

z[mJ) J;, [lwfl" np UIJ'f OI/UfrfJ1Ibpfr b. bp~wflfr fbpJwJfrfl pflfJwpJ.w~Jwfl 
qnp~w~froUpp urwppbp bflt U.J'I Ufwur-G.wn.nl[ 550° -fro pwpJ.p. fbpJwu

mfr-&.u.rflflbpn•J hp~.wflp ~wJnLfl lJ; 'l'urqwJfrfl ~nn.nqfrwJfr JJ~wur,JwJpt 
llpnz JhUiw'lflbpfr ollufr'lfl-bp mUJJ Z:u.rtfrwq.uN.io fufrur pJntpb'lwJfrfl 

!Jwflo, npfr Jfrt.n.f. Pfl.f.w~flfr wurnJflbpp lbfl ~wpn'l UpjlwpwflobLt 

bflh wn.UJfUJOUJ~ 01/ufr'lwJfrfl zbpurntJ pwow~wJnLJ hJJ ~w~nur~bflnt

PJmflp b. -G.wllhf'p 1 fru~- o11ufr'lfr b. Jburw'f)r t_bpJwJfrfl pflfJwpJ.w~Jwfl 

qnp~w~froJJhpp wpJbi/JJhpnJ/. Jnur bfl, 01/Ufr'fwJfrfl pwpw~ zbpurfr wn.w

!UIOntJp UfWZurUfwflnLJ I; Jburww ~bmw"qw ollufr'lwomJfrgt U.J'IIlffrufr 

ollufr'lwJ/•fl flw'lwflfJp ~~l.f.mJ I; UJW2mUJwG.~z pwq_w&.p b. Jburw'lflbpp 1 

npttflo afpw_,wJfl wnwt.wofln~J ,J;, ~wJ-wpl[mJ bfl ~jrqw4w1m:JJ ~wJ ~pw
't Ul ~ Ul J_nlfl t 

bp:~wf¥ ~urJwJ.n"lJ/.w~pflhpn~J UfWllnUfW11fr•l flw'lw'iltfl UJIIUJfUiflm:J J; 

LpwflomJ 1/l'nJfr, ufrlfrofrm:Jfr b. wundfrJJfr wn~WJnLfJJwfl 'lbUfllnLJ, 

npn.JJII wnwt.woflmJ .bfl •UfWZIIIUfwfl/rt ~wflq..ft.uwon'l (Cr20 5-.ft, Si02-fr 
'twJ AbOs-fr) ollufr'lwJfrfl flw'lwflfJflbpt flLuurfr Uf·n'LU[Wutfr lb'lfrpm:Jp 

UIJU urwppbpfro npb.J; Jb~nl[ (~wJ w.f.bLfr Lw.f. J; bp~nLun.[) Ufn'lUfWurfrL 

~w'lnpfJnLJ I; ~pw~WJnLflm/1Jn~fl ~wJ ~frqw~wJnLfl-nLfiJnLflt U.ftt.wqwJ{r{t 

tbpJwuurfr"Awflp pwpJ.pwoJwflp ~wJbJwur Ufn'lUfW,;,nLJ WJ'f urwppbpfr 

~nflobflurpwofrwJJ Ufbur11 ·I; LfrJJfr w.f.blfr pwpJ.pt . 

PwpJ.p fbpJwuurfr-&wflwJfrfl UfWJ.JwfiUpmJ phn.flwJ/.nru!I.UlfJ Jw-

Jwflw~ Jburw'lfr .[wpllw'lfr~p JfrwJJqwJwJfl urwppbpJ/.nLJ t flnpJwl 

fbpJwuurfr-&wJJUpmJ flpw .[wpllw'l~frOt Uburw'lfr UflwuurM 'IM/JnpJw-

9"wfl ~wpn._'l I; frpwqnp~.f.bl bpb11 b'lwflw~flbpmf.t 

w) wurnJwJfrJJ ~wpfJnLfJJmflflbpnl[ uw~11fr -&wflwU[Wf'~nJ/.1 npp frpw

qnp~J/. mJ I; 'lhuln~wofrwJJbpfr wn.wt.woJ wfl b. urb'lwzwpJJ wfl -G.wflw

UfW('~nif._t- ffJlwuurM fJb!fmp.J.~»ofrwJfr ,u.rJu J.b.p ~nl:.f.ntJ J; uwfif~ qh!j»nr-
tfwg~w: · 

p) U.purwllfrJJ m:Jbpfr UJn.WfUJOf'IU~ LWf'nLJUpfr wnbomfiJwJp 

wurnJJJhpfr 'lfrfPm:qfrnJJ urb'lwzwpJJwfl -&wflwUfwp~nJ/.t f!Jlwuurfr~ 'lbfPnp

JwofrwJfr w1u J.b.p ~;,l.f.mJ J; tlw~ntg~~ .linuf: 
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6U6 

p1uJ'I'!.'!.my.ljurnmpJ1l JyJin;J tGlJdflu'!.J ljJqp1u bubbm 7J GljJlf'!.J'luJ 

-m7 ZrufJub .,u1q'!.1'1 ''!.1ufd1UJur'!.il ljbmurqp ~ p1uJmurm~ i1Juur~1uJurn 

-'!.u~ Jmpm:, ljJq'JJmurqb buurmnJlm pluJqiJ'jmy.ljurnmpJql JmpJufJ. 

t~ JqdJmur il'!.mp:,mn 

ljillrun ''JlJFmljGmpJurf;qb lJ1vJurm111ud 7J il'!.mfd1uiu7Jur lJil'!.mur.mnJlm 

''!.lJ'!.my.ljurn mpJql 'JlJFmii'JmurmnJlm fmlm'J • Jm pm:, ljbmurq p 'Jflu'JTflJJ' 

Ju ·~ "bJmlb tmljGmpJurf;qb ]ru.Jrm1 1-% ~ m'!.murn~ uu1!f:, Gljpmp 00~ 

'J'lU'Jmy.ljurnmpJql o009 qmur 'ImpJmJ l:PP/'b~ z 1 ]ru1qp'Jurb ililfm ]r 
-l1uympm:, Jml]rur Ju ·~ p1u1Jm'!.mllj ~:JlJl/'b~ gJ= 0001~~0 ,il'Jmp:,mn ljil' 

-bun •IJm'JlJJo tmljGmpJurf;vv lJ'Jmy.ljurnm ljqmluJu ~ p1u'JGmlmum uur9:, 

Glj~m'Jm·pm>p ljqmluJu f11U'!,VDY,IjuwmpJql 1ml]rur ilJu ·~ rrp~uJmJ IJfm 

( JIUD) il'Jmp:,mn ljilbu n tuurq:, Gljqm'Jmpmp ljqmluJu -~ J'1Upfmilfmil ilb 

-murqp J'l~J_'Jmy.ljurnmpJ!fl ljqmluJu IJm'Jmpmp ljJu ·~ '!.J'1uJml 'Jim ( ~~'.o} 
il~pur~huo~pm "J.IDm.Jm~.Jq tilqmp:,mn. ljilbun 7J iltpufeJluJpm TfurmJm~Jq 

7Jrn'J J'lU'JmnlJb'Jm:, 'Jlf 'JJ'I'JllJ'Jm61u6 ljilbun tpunu~uur 'JmplimJm~Jq 
p1upmp ~'II' ~ plu.,urlm:,murJm ilJu •il'JlUri!haLmo~m q,ilJUn ~ p1uluJu il'J 

-1ufd1uil9d ljnmp 'JlJFmfbmb1nu ljJvJu~ ljiiLun ''Jlf 'Jluurmurnm:, il'Jmy. 

-ljurnmpJ'fl 7J ilp1uJmJ "bufJub Jmpm:, ljJ1uf7'JmilmJ1uf 6lJG'JmJfJ. 

:o~qo~u~ q,ilmn 'J'I p1u]l7uq ilJqJuq fmpJq~urmln p1u-J 'OU ·~11. 

'J11UIJ!f'J1u {l tjbqur ilbun pluJq'Jflfmpllufml'm:, mJ'J 7J pludm·~Jq 

plUJlf'J'Jmy.ljurnmpJql oOSG 7J1'JlJJ' ljurmu '~ oOSt urup iliJmy.ljurnmpJql 

'JmpGmbqJ1ufdmJvp lJdm~t)q tp1uiJm'9-lJP biJlJin ~ J11U1Jij1 urlljp IJfm 

fmlmiJ1 'J'lU'Jmy.ljurnmpJ!fl 1mpJu'J (1!fpfmJmur ]ru1mLun) ililbun bmb 

-'Jmb lJd1uff 1qlmumf ~ Zr·uJmq IJmVJijJo luJu'Jrl ljiiL·un tlqlpur lj? ii'J1ulb 

-Jm p1uGmJpm ljp 7u p1uJu urnil '~mm 'llmil 'Jm~m'i•vn J'i ~ 1qGmL 

-un ilillJ'Jmur qJmlnm~ ljJmy.mur p1uluurnljJtJ JJq •illnqb ~ 'i'Jurfm( 

tplu'!,my.ljurnmpJql blm 7J CT'Jlf p1uLun» •GlJ'Jmy.ljurnmpJql 1mpJu'JI ~ Jfm•G 

ii'Jm'9-lJurnmpJql 'JmpGmLqJ1uFJmJq]r G'JuJu •iiJq'JLmurqp 1m:,mJ1ufb 

puumy.urm/n bfYJ IJ'lUJlf'J'Jmy.ljurnmpJ!fl JyJmrJ 6'i'JmJ'J nq/nm~urm:, 

Tf urup 'JlJ'Jmy.ljurnmpJql 'JmpGmLqJ1ufJmJq., ~ p1upurm~'J iiLun 

'tiiLun ~ p1up?uq 'JifnljG 

-mpJurf;qb urm:,b'Jii'Jm ifbmurqp J11U'Jmy.ljurnmpJql JyJmJ ~mur 'Jmlfl 

-1u6qbbm 'JmpJmJ 'Jluurmurnm( tilp1ufmilfmil 7J1'JlJI' lnlU:,biJil ~ p1up 

... GmpJurf;qb urm:,b'Jii'Jm ilbmurqp ~mur lJilfmp'JulfJ (uuy.m?) 'Jluurmur 

-nm:, ljurmy t]ru:,Jmlnm'Jmy. ljilnu:, ~lj61ufmp mljGmpJurf;qb IJii'JlJnfm 
. ~ ~ 

'rpufdluriJulfmbqur ljllt{lnurf;ljb ljJq'Jpuurm m'J!f'J1U~ t{hqur ''J-.D "!mu 

·~ Jilu'ljl iJp1uJmJ · q'm}'Jflu'J q.e]q t{J 'OZ 1 ·~'IJ) p1uJq'!,''J'"l'lmln 1'n.my. 
, -;urnmpJql JvJmJ ilbmurqp 'JqJij p1u:,mln ~ lnJq~ 7Fm 'JfJruJu1utJ 

891: 

., tm'iGmpJurf;qb mbmurv:, lJ'JGml 

-mum~ ilp1uGmJvJmJ 'JmpJmJ 'JimlJJJ tT(urmJm~Jq ljbbm ilp1uJm1 lo 

~n'iqf1u'J '1£/'1 •ljJmbmb~ 'Jm'iGmpJutf;qb ~ljurnm11n mbmurq:, ]ruumy. 

-mmln bFm 7J ]ruii'Jm"'mq:, 'Jmp.Jru~ ljy.m~ il11,~ufe]1uJpm ljbm•urlfJ' '(pu:, 

-Jmlnm'Jm'9-'iJqil:,mn) mljGmpJurf;qb ~ljurnmlln m'Jlf'JlU~ 17l9ur ~m'Jmp 
-mp 'JmpJmJ To fiJI' Glj-~D tuurv:, 6Ju1vJrGmuq:, ilp1uJm1 m'Jmurv:,'Jm~ 
'Jm'iGmpJurf;qb 'Jm~mbymum fmGmlmum JpmpJmJ blm 7J ~m'Jmpmp 
Jm~Jq 'Jmp:,mn'Jm 'JqJu'Jm~m'JfJub 11fp'Jurb ~ buJm~ ilbmurqp ~mur 
'JmpJmJ Jilulf (Gij-~D ) GlJIJmp:,mn 'JmfeJ1U'J1unu( ~ilpmJbmljb ~lJin'iur 
'Jmpbf plu'Jmy.ljurnmpJql 1mpJu'J fmpJur ~ GT1u6 p1u-m 'og l ·~q_ 

t(dpmldlubmJm lJ'JFmf nqlnmJupmurup ~ J'1U'Jmfi'Jil 'JmlJGmp 

-Jurf;vh pu:,Jrnlnm'Jm'9-'lil:,mn ~n'i 'p1Ui1Gmfl'Jil lj~m'Jmpmp ~ p1upfJub 

-mJ'i il'J1ul dlunJuifmLvur 'Juljb1ut/;ljb ljJlf')J'uurm Ju 'i'Jmil) GlJ'Jluld?ub 

-uT(ur IJmf.eJ,uGqrbbm mJ'J 7J Gljp1uJmJ •GlJIJm·Y-lJurnm.pJql ~ fmpnJm~ 'Jim 

.JilUJlf'J'Jmy.'lurnmpJql JvJmd mlnm •6'ip1uJml fmpJbmf.Jub 'Jimljp ~ 
~mpnJm~ 'Jm'iGmpJurf;qb ~ljurnmlln J'1U'Jm'9-lJurnmpJ!fl JmpJu'J qdq 

:iljnug ftq.Gm~mp ~ p1u'Jumb il7J''f 'Jm~m'JplJ':J 
ljlmljGmpJurf;qb ~'ifurn•mlln· JvJm•J Glj'lj.mJ'J 'nvlnm~,m;,:, '7J p1uJ9''J'Jm'9-'iur 

-nmpJql urup 'JlJ'Jm·'9-'lurnmp 

-Jvl 'J"' p6mLvJ1uldmJq ]r 7J 
:lD<:~D~tl <:~l 

1 (d) pm.l!('iJ'ilm'J~mnmp.rql .JV.Jmd 

zl 'l ~~ 'Jmpm.ri.m~il ~shan 'l {m) JIUI!Jffi9~\R 
-nmp.rql lmJI.lU'J 'iJmpm.Ji.m~il 'Jmpb-ft ·ocn -~'\ 

f> '?''"!'"/' m f' 7.~ 

~ 

~ p1u'9-m b·mJm il'J1uleJ1ubmJm 

ljTmlJ~"utf;l{'h ur9:, 'Jm'J'GmJ 

-vJmJ 'i'J·my'l·ur•n·mpJlfo ''J+I'f 
fm pn/u'f ljJq'J~oJ/urm:, 'J•m'TfJm:, 

'J!JpJmpJm:, ~ ilur'lhr ii'JuJu• 

'rJ pm pon/u if m Lq ur IJ'd lf'!.J'u '!' m 

l"uJqf!'J'mp:,mn ljJq'!,~oJ/ur·m:, ~
plup·~mifm'Jmp:,mn 7J ~ 'J.ml'J 

-'Jm GIJmbmlfm? (d'nu:, ~'i61Uf 
-mp.) iliJluieJ"unJILI.jrmLq'Ul 'Ju'lb d I %:s> ., 
-1ur/;ljb 'iJqqpuur"{J ~~ 1Jmq6mp 
-.xu<J;qb tJ:nmn ilTff 'Jm~m'JplJ:, ljlm'iGmpJurf;qb ~ljurnmlln p1uJq'J'Jm'$ 

-ljurnmpJ!fl JmpJuq_ rdrmFd1ubmJm ljlmljbJUr/;ljb ~ p1upluJu'Jd Ju lJ'Jmil 

'p'u.Jrm7 flfJ'· urml GlJ'JmJ'J ~ fmpn/m~ aitnu:, ~lj81Ufffl'J'' JJv 'pluillnqb 

. 'Jim GlJ'Jmy.ljurnmpJlfl ~7 fmpnJm~ miJmpm:, 'Jm'iGmpJutf;vb ljil:,mn 

rp1uJv'JLmurqp JuJuJ 7u 7J ~m'Jmpmp. 'JmpGmpJutf;qb bmJm BIJmA 

-m,Pm7 nqlnmG'JmbmJqb lJ'JlU ljbqur il7Jf nlm ljfmljGmpJut/;q'{, tpu:,Jmln 

-m'Jm'9-1ulqplJl ljnmp n1ulp Jpmpurm~'J ljnmp qp lJB'JmG 'JlJFmbqJ 

-1uFd lj~ljurm:, ljbmurqp 'Jii'J'inlm ']ru:,Jmlnm1Jm'9-'Jmp7mFJuHJq (b 



u; 
~ml-lubmu~ 4J'I'!.~4'!.nmp l{bmtb nJvlnn4u p~u'!.'l.'!.'u ~ fhvm p~uJ'I'!.'!.my 
·4mnm'I'·Jql '1!/fmil'!.mmmnflm JvJmd Ju 4'!.mil •lnhil bmJ.m, ~ buJm,~ iJ'!. 

-1ufg~um'l"/tm'!.~ufuJm 'J.mp6mJpm 4il.vm]rhuvmpm~ puJ'I'!.HIJ.nmp nJ'IIn 

-n4h '!.tm~mn tpuJ'I'!.'!.~utfi~u'blnu J9JJmm ~ p~unu~ JpmTfl1umZ'I~ ilg 
-~uty ~mq,mpmp 4Ju r p~uJ'I'J.'J.mpfmln• '!.fm ililnu:, mJ'J. '!.'I JMUIJ6mJmppu 

i1J'I"!.IJ4'!.nmp (4y41nu9) 4ylfnfmJ'!.ml' 71 l{bmpm -¥m'u'l p~umTmtfnm ,ilm1•mt/; 

-nm 71 ilg~uty 1vfm-um-¥ '!.'1 'buJm~ ~mq,4Jo lUllm'J.~'/1 tiiiJ~utfl~uJpmm~ 

-mJ~ 11m'!. pulf'!.Om-¥'11' 71 4mn~u 1iliJ~ufd1UbmJm 4il'bun pul'ltt"'fmJitutjr 

p·ll'f.,rtrJb '"Jtu:tJmlnmiJ•my lfiln.u~ ~4'6~u-¥ml' '!.mlfi/IJmpJutJ;vb 71m'l 11m •(,.g 

•h) q,m46mpJut/;'{IJ 4il:tmn 'J.fm4p 'lu ~ J"U~mlfbJm ifhmtJj IJJuJ~J'/ 

'buh nqh'lm:t pun 4Jqq,~4'!.nmp nJylnn4b hiJ41n .vmpJuJqiJ p~uilp4:t IJ41 
-mm4'J.'IIIIn7um pmlf . IJ4fmm4j'lt/; 4TmJ~um~1uJmn 4ilfmp·1~uympm( 

tilmq~ ~V ~ J"UIJ6mJ-¥mO iJJu •p~uJ4bq1 pulq~ 

-4'!. '1'1 J"UllmJ4~ JmdmJupun •Jmpm:t 'f.mp6mmn 4TmJ1um~~uJmn q,41 

:.mm41J'IIIImU1J tiiJ'I'J.IIImln'buln 4nmb q,4Tmm4J'IW IJmil ''J.'f thupmm~mJ~ 
flqpm i/Jq'!.mmlnuuln 4nmb '!.4fmm4'J.'IIIIn1um 4mn11J tJpmfg1uJupmnmb 

m4nf fl'I"Jtm 4J'I'f.J'Umm J'7U61Jm6 g {)I ~ p~upJmmOmJ m'(, '~'J.4mmln 

-uuln uuen~u 01Jm6 g)I '!.mil ·~ JvJmd . iliJ""'dluJp·m 4mmlnuuln 'bu6 

-9'1~" 6qm6 g'f)l p~u'Jmy.4mnmpJq'l 1Jf~u'!.7141' Ju 1~ -¥m"Jt6~u6mlnfl 
til'!,~utg~uJ pmm~mJ~ 71m'J. 4mn~u 

1 
il1Jmy4mnmpJq'l '!.m p 

-OmuqJ~ufJmil'fp 1qiJ6mJyJmJ '!.'1Ju41mbb 71 iJJ'I'J.1lftmmln.mp11mJ 1u~J'I 
4nmp 'lm IJ.mpJmnm"Jtm:t tmq,mpmpm4p lqq,Om-¥91' n.pmm ~ lt~ud ilp~uJ 

. -4bq1 JmJm71111'1'l ~~ ptuq,mJyJmJ ,ilqmy4mnmpJq6 'J.mplm:t mJ'!. 'nfl'IJ 
-4bq1 (PupuJil t~m'!.4Jo) puJqJJmm UU'f.6m'lm-um gf~Uf1U1 b'!.41n '!.ml' 

-lm~m'bqm mq~ 4dmtJ'I •uu6n~u 'lmy4mnmpJq'l 'f.mplm:t JyJmJ ilmmln 

•UUfb tifmpm:t 4J'I'Jgf~Uf1U1 hiJ41n ~mplmtmuqm uu6qq,~u m46mJmiJ.q6 

•IJU~ f'll' £9'0-l,'O 71 ilmpm:t 4Jv"!.ummqp 11Jmln q,mlf]~uJilm'l' 'J.'m~ 
-m~4'1nf'fm ,4-t'O •Jmpm~ 4Jvq,ummqp 11Jmln J~uilmp mmZ (nmtmln 

tn4'!.f~u'l 71) 4-g'o ~ Jmnm"Jtm:t i164~m.vJub l1 1'~"71'fm'!.mJ nf'/1 

( ) 
'"'~ "" .~ . .~,.,. . : )lo L·""= L 

•Jtunm'!.mJ 4Jmp7utl ~ p~u]r 
-ZuJu 71 'l4'!.my4mnmpJq'l 'Jmplm:t ~ · 'J.mtmmmpfpm:t 'bfh7u il1Jmy.4m 
-nmpJ'I'l 'J.mp6m'bqJ,ufJmJvp ~~ 4'J.mfm:t nvlnl'lt/ :lvmmnflm ~ 'buJmlf 

'!.fm p7uJ'I'!.'!.m'J4mnmpJf'l JyJmJ 41qpm '!.mii'!.Tm •il'f.my.4mnmpJq'l 'Jml' 

-6m'bqJ,ufJmJ'Ip 4il-¥m"Jt1-,uympm:t pm~ 4mmlnuuln ~· JyJmJ 'lmiiJu '4m 

-n~u tp~uJ'I'!.'!."'Y4mnmpJfl JyJmJ 64'!.mJ'!. nqlnmtmm:t 71 mup '!.4'!.my 
-4mnmpJf'l 1Jmp6muvJ~utJmJvp lf'J~" fhvm p,uJq'f.'bmmvp ililuun 

illlqoiJ.momltq omp6maJ.vdmd omtfhUalpmmiJ.maii:J. 

OL; 

t{q,lfm 'I Jvq,mmJmlnm 

rzmJI'IfmlpmdPm'!. •Jq'ltmpu'bunf 4Jq•q,'l467u6milmmqbul I[J'I'!.mnflmhbul 

"il'l'!.~m-um"Jtmtn •JnJumu-u •Jntm4fl 4J'I'1'!.4JJ~um '!.4fm11mb) p1uillnqb 

#Jmfg~u'bu71111 q,mfd7ufmumf pmp OOOOOl-OOOOl ,'lmmJ~tJ'I 6q,m11mtjr 
-m'l 71 ('llfm 71 Jq'f.ltmumpmtn 4J'I'!.''!.4JJ,um •J'I"!.'!.m~mljr 4J'M'l4pJml) 

p~uillnqb q,mfg,u'bu71111 '!.mtfl~ufmumf pmp 0000i-000l ,'lmmJmt 

-Jq •( JtpfJmmqb q,mp'J. 71 Jq'!.tm4fl 4ii'I'!.'!.4JJ7um '!.4fm11mb} pmp IJOO l 

-OOl ~ 1'"~"1'11m~ il'!.7ufg~u'bu71m 'lmTfl~ufmumf mJq, 'IB'I· ·~mtJrm'lml':tmn . 
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LuGqiJ1U 'Jmy.1urnmpJ'fl 'Jmp1m:-J'IJmtJ tJ'IIJilfm]r11ufmpm:-Jtuilp4:

IJ41m1'1HIJ·dm~J'I Lu~m'J-.uJmlrr puJil % £1 urup 1f 1'1H'J % se urup 

'J'I p1u]rumJ41:J ~~ oOOFJ-OSl ii1Jmy.1urnmpJ'Il 1J41mil'Jmurmn/lYl (u 

t( p1uGm'J!Y) p-.u~m'IJm J'IJmJ 1f p1uJl pm~ p1uuo -R41J 

-my.4urnmpJ'fl oOSll-OOll p1un/p ,ilp1u~mlpmpJ'f~ tJmpm:-4Jn1mur 

-qu 11m 1f 1J'IJmlm~m]ruLun/ 14J'IIJ14G1uGmilmur'lbul 4J'I'Jd1Jm1m~ IJmp 

-liJily. J'IJmJJ'Ib 
1 
4J'IIJ1mur'lu 1J'I'JIJ4iiJ1uur IJ11m7Imb 'J'I p-.u JtumJ4'r 

JqiJurmlnLuln 11m 1f dOieleS.FJgHtlXO 
1 
dWeJ.ggHuX 

1
deJ.ogHuX 

,fm]rGmJpm ]ruJ'I'J'J-,u1d1uGm1p IJ41mLmur'IJ'l1p 1f W~<l>lllHSlXt 

'WgS.tlHflXt 
1
Sl<l>WFJlFJHUXt ,fm]rGmJpm ]ruJ'IIJh4riJmi:J 

I'J4J'"Iuf7m 1f 'Jm'I{'/4UI 'J'f J11Uf"1UJ'J'f'J 

Jmpm:-1u1nGmJpm (IV£!N 
1
Jl£!N) ]ruJ'IIJIJ1u1d1uRm4J' IJ41mLmur'IJ' 

·l'iJJ tp1utJJu4'J 
1 
p-.u1ilm1Jm]r 

1
1J'fhil41up 1 pmJrf;1u ]r ,J'IJJm-ur LuiJPmlmum 



.WJ'b q.np~n'b'bhp[! 1 npn'bl! Jh~wo'bmJ h'b ftwp~p(nfJJnt'b[!' ~ntflnLJ, J[!

jumJ, wJ-fuwJ-'bfr UfWf'nL'bwftmfJJm'b[!, hpftpn£''1- '1-fruUfhpu !pwq}r wn~w
.JiiLfJJnL'h[!, -':wmHfr JMnLfJJw'b tP"f!f'W9mJ(!, pJnLph'f.WJpfl ow'i.Jofr W'f.W-

4_ UJ'f.nLJ I!' 

{f,lll''f'bfruwftw'b 'bJnL[Jhp[! wlfuwmm .. J h'b tflntflnfuwftw'b -':nu.w'bl!fr 

Jw'l'bfruwftwfi '1-w2mhpmJ, muurfr 'lf'W'b[! t[hpwJw'lflfruwot/_nLJ hfJ 

LnLJ'il -':wtlwfunLfJJwJp, fr'blutfrufr'b m'bfr tflntflnfuwftw'b -':nuw'b[![!l IJ.J'l

'1-hUf[!nLJ t/_hpi.uJwq.'bfruwoJw'b t/_pw ~wfuut/_w~ ~fJhpq.frwJfr ~npnwurflh-
1'1! ftwJ, fr'btuthu .wumJ h'b, crftnpnLUm'bhp[! -':~umhpfrq}rufr t/_pw» -':wJh

Jwmwftw'b h'b .t:fru~~r~hpfr.qfoufr O'f.wftfr Jwfthph~'b: He ftntpofrmfrtfwJfrfl 
nLJfr tP"I!l' wpJhpf! <Ul!UfW-':nt/_nLJ t ,'f.J"'w'l.wq.m}''b .Jwfthphu m'b·hsn'l, .t:,h

UJUwpwp 'bwL. t'bhplffrwJfr tP"I!l' ftnpnLUmfJhpnt/_ 2wm 'bh'l -':fruurhpfrq}rufr 

.o'l.wftfr uurwomJf! ('bft. 122, w )• 

flpUfhu'lfr umwo# tf.n[!p ftntpsfrmfrtfwJfr'b mJ, Jhmw'll! uthtn[! t 

nL'ilh'bw ftntflmJfrs w'{wm, pJmph'f.WJ/rfl ~wnmot/_w~l!fr fJt/_w'l.wq.mJ'b 

'-~· 122, 1fwqliJluwlljhu tjlwtjmt~ (w) I. 
.dwqli~uwUJbu ~wr~r (F) &wdwantpl,wH

Iibr~ &~umbr~q}tu~ oqw~&bre: 

.fJ h pmfJ J m'b.'b.h p m'b h 9 n 'l• -':w t/_ w u w

pwftlntfwJ- umpnL~urmpwt lfhmw'lfr 

.t:w",fr.ft.'b.hpf! Uf•htn[! t l/r'bh'i.J {un2np, 

npUfhulflfi -':,wmp,ft'bhpfr uw-':Jw'bwJfr'b 

J wft.hpL.nLJfJ'bhp[!, npn'b9 t/_pw PJifL

ph'f.WJfr'b 9w'i.Jofr ~wflri'i.Jwt/_npn~fJJifL
'i.Jf! fuw{u.m4:w~ .t (fA~. 17 ), mfl.h'bm'b 

,'btfw'l.wq.mJfl Jwfrhph.u Jhmw'l.Jr 

Jfrw.t/_np ~wtfwlniJJt 

t/J m/m fu.wft w 'b -': n u w 'b I! fr '1-w 2·m h

pmJ w 'lJu UJ•mn '1. J.w 1f'bpu w-': w '1. n f''l-frl.

'bhpmJ wnwp_wfJmJ hfJ Jpp/rftwJ/rfl 

-':nuw'bpfAhp, 'ftwJ fr'il.l'U{'bu wumJ hfJ, 

1hmftnJfr -':nuw'b[!'bhp, npn'b[! wnwp_ws'bmJ hfl t'bhp'lfrwJfr ftnpmuur:. f'J.[!

f'WfJB ,Pnnw9 J,wfl 'ii.Ufwurwftnt/_ tlhfturpwftwfi ·Jhph'bw'bhpfr L. UJUfW

pwm'bhpfr Jw'l'bfruw-':w'f."l''l-frl.'bhp[! -':wt[w[!nLJ h'b pwpwft fJfrfJh'l'bhpfrs' 

IJ.J'l- Ufwurflwnnt/_ Jwq.'bfruwuthu tf.wtflnLft utn'l.Ufwm'bhp L. -':wJwd.mt-

4.w~[!'bhp wpmW'l-f'nLJ h'b pwpwft fJhp[Jhpfr ftwJ Jwutwtfh'bfJhpfr d.L.nt/_, 

,npnfisfrs '1-l'"lJJw'i.J tlwfJwUfwp-':nt/_ umw'bmJ hfJ owfiftwow~ d.L.fr [JfrfJh

'l.}ft'bhp Jwq.fifruw-':w'lnl''l-Pl'bhpfr -':wtfwi!JwfJ -':wJwp1 ll'frfJh'l'bhp[! un

qnpwpwp tfrfimJ hfJ 0,05-0,5 dd -':wummfJJwJpt :bmftnJfr -':nuwLpfr 

iUJRUJ1_UJ9f'Ul~ ftnpn .. uurf;bp.f! tPif/!('Ul•IJb!inL -':wJwp owflftwlfr t, If(' J.wq.
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'bfruw-':w'lnl''l-frl.Jr 'hJ mfJfr tth~mpw'lfrJ W'l-f' n qw~w 'bm[J JnL'bf! tfr'bfr -':'bwpw

t/_npfr'b l_WtP JM: 

Shfu'bHur~w'b hp~utfJf! L. 'bpw -':frJ[!nt/_ -':wJwd.n'-l.tfw~[!'bhp[! -':frJ'bw

~w'b Jw'l'bfruwuthu tflwtflnL~ 'hJmfJhp'b h'b: bp~w[Jfr JfrwpJnLf"£'lnLJ Jw'l

'bfuw~w'b -':wm~nLfJJm'b'bhpf! w'bfr'l.nmpnUf ·~.J'i.J, l.h2m Jw'l'bfruwoJw'b nLq

qnLfJJnL'i.Jf! .t:wJ[!_'b~'bnLJ t KB sw'bofr funpw.i'bwp'l-fr (1) ~n'lf .t:hm ('i.J~. 

11 ), Jfrp_fr'b Jwq.'bfruwoJw'b nLIL'lnLfJJnL'bf! -':wJ[!'b~'bmJ t funpw'bwp'l-fr 

'bfrumfr (2) w'b~Jm'bwq.~fr -':hm, fru~ '1-Jtfwp Jwq.'bfruwoJw'b nL'l'lnLfJJnL

'bf! funpw'bwp'lfr (3) mwpw~w~w'b w'b~JnL'ilwq.fr~'b t• 

bpb pw'{JWpJnLf'h'l hp~wfJmJ -':wmfr~'bhpfr PJnLphqwJfr'b ow'i.Juhpfr 

wnw'bo.f!L;bpfr ~n'lJ'bnpnlt/_·w~nLfJJnL'i.J'i.J nL'bfr UfWmw-':w~w'b p.'bnLJfJ• UJUfur 

'bpw Jw'l'bfruw~w'b -':wm~nLfJJm'b'bhpf! fr'lnmpnUf h'b, WJup'b[!'b' JfrL.

'bmJ'b'b h'b pn[np · nL'f.'f.nLfJJnL'b'bhpnt/_: CJ.lw'bJw'b L. [Jp~Jw'b -':wmnL~ Jh

fJn'l-'bhpf! fJnLJl h'b mwlfru pw'l.JwpJnLph'f. hp~w{JrtLJ ~wJ utn'l.UfWinnLJ 

umh'l.Hl -':wmfr~'bhpfr PJnLf'h'lwJfr'b ow'i.Jofr wn~'bsf!'bhpfr npn2w~fr 'fhpw

~2nn'l ~n'l.J'bnpnzt/_w<~mfJJm .. 'b, np[! ~nttfn~J ·t mb~.umntp·WI fTJnq:Uf•Winf•· 

npnLJ -':wmfr~'bhpfr PJnLf'h'lwJfr'b ow'i.Juhpfr. wnw'bol!'bhpf, m'bh'b npn2UJ

~fr 'lhpw~2nn'l ~n'l.J'bnpnltfw~mfJJnLfi, ~nltf mJ l; mb~umotrwt[_ortl w~ 
UJnl}liJWUlt flw'l.JwpJnLf'h'l hp~w[JnLJ 

~w.J ·Ufn'l.U(Wtnnwl pwpd.p Jwq.flfr

uw.ftw'b fJw,Pw&,s<hv_/rmfJJnll'b um.w

'bw[nL -':wJwp ·w'b-':pwrlh2ur t, np 

-':wmfr~&hpfr JMwJwu'bntfJJw'b -':h2m 

Jw'l'bfru,woJw'b nLq'lnLfJJm:fl[! -':wJ

f!'b~fA!r J w q.'bfruw-': w'lnP'l-PNt (if frfnLV 

Jw'l'bfruw~w'b n~J.wq..Jihpfr ;,L'f.'f.nL

fJJw.'b -':bur: 

IJ.p'l-JnL'kwphpmfJJnLu'b WJJ.J fJn

'f.Wp~inJ t hp~nL urfr'UfJr mlto~.umm-

l.o~. 123. lfwqli~uwlljhu tjlw~mt~ fiwtfw
llmpl,wH~ ~DIJ.WJ~Ii (w) I. fuorwliwrqw
J~& (p) mb~umntrwlibr~ ufulalwlihrl': 

pwt/_np.~w~ U(n'lUfUJtn, npf! ufu,hJwmfr~nph'i.J snLJ9 t mpt/_UJ~ 'i.J~, 123-nLJt 

4nttmJ~&. mb~ummrWJ~ '1-hUf[!nLJ pn[np hph/! nL'l'lnLfJJm'bflhpf! f!'b~w~· 
h'b 'llw'bt/_w~ [JhpfJfr -':wp[JmfJJw'b Jhp_. -':h2m Jwq.'bfruwoJw'b (1) nL'f.

'l.nLfJJnL'ilf! ~UJJ[!fJ~flmJ t q.[w'bJwfJ nL'f.'f.nLfJJw'b -':hm, Jfrp_frfl Jwq.'bfr

uwoJw'b (2) nL'f.'f.nLfJJnL'i.J(! 'i.Jpw'i.J nL'f.'f.Ul_t;UlJW9 t, pu~ '1-Jt/_wp Jwq.'i.Jp

UUJoJwfJ (3) ni.'l.'l.nLfJJmfl[! q.[wfiJw.'b nL'f.'lntfJJw'b -':hm ~w'l.JnLJ t 55°-fr· 

wfJ~JnLfi (11~. 123, w): -Rw'bfr np pn[np hph/! nL'f.'lnLfiJmfl'bhp[! f!'b~wd 
h'b fJhpfJfr ~wJ rlwutwt/_h'bfr -':wp[JnLfJJw'b Jhp_,. nwmfr Jw'l'bfruw~w'b fJw

,Pw'i.JohLfrntfJJnLfi[! mJh'l fthputntf ~wfut/_w~ t nL'f.'lntfJJnLfifrs WJ'l- -':wp

[JnLfJJm'bmJ L. tflntflnfut/_mJ t 'btfw'l.wq.irLJ'ilfrs Jfr'btL. wnwt/_htw'lnLJ'il[!r 
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-m~m'Jmpfmlrr iliJinZIJmpl!f vJuJ~Jq t pluifGiflifn % 8't-8' & ,il-y I% 8' & 

·-8'l ,il·& '% 8'l-8' 1 ,il-g '% 8' J-8'0 ,il-1 •iliJlUFI!flU~m'!.-,uJmlrr Ju]r 

-murup qp-,uifGiflifn niflinur ~ Gf7UG iliJmZIJmpl!f IJtJlmvm ZtuvJulm:, IJmJ'!. 

'puvmur. € '!.'1 p1u~m'!.mZ'!. ilJqiJlif'!.~mp ifJlf'!.urmlrrltulrr qJpnj nf'fl 

tJrun ifJ'Ibmb '!.'1 J11Uijmvq:, 'urq:, if'!.f';nJl Jrulm'!.mifp 

j]J'IJJ.mur nf'fl tGif'!.~m]rl!fl!f '1 GqJurj;nurJ; •GqJp~~ <Gifurubm •Gif'!.~mnj 
. ~ 

-~m ,GqJqijJpu'!.vmnf Jm~mnm'Jp ll,mJ'!. l9Jilmp ~m'Jmpmfmifp '1 mJ 

-'fuur~luJurn ~ifurm:,mJuZunj urml lm'!.murn nqlmur ~ lflul!f JllU'!,my.ifurnm I' 

-Jql oOOll-OO 11 ji-,utnJulu'!.fil' if'!.~mJl iJp-,ultuflm~JI!f ifurmlrrltu fb 

tpluillrrqv ljmfl!f-,u~m'!.-,uJmlrr qp-,uifGiflifn % 1,-9 

~ p1upGmurn 'JluTI!fluiflqG'!.mtftml!f '!.m~mnifiJbmp 1Jf-,ubm1q]rmvm ~mf 
-m'!.7 '% 8't ,'!.'1 JllU~mtftm'Jmp:,mn iliJlU/I!f-,u~m'!.-,uJmlrr ifpluifGiflifn Jruv 

-my.urmlrr ljmFI!f1,;1J-,u7lflJ tiltpuFI!f-,u~qtnnmllrr mJ'!. ~ plu'!,Gqlif GfmJ 'il'!. 

--,ufp]-,uJpm '1 il'!.-,uFfi-,uJ~Jm~ ifurmlrrltulrr ~ p1u'!.GmJyJmJ ilp-,uifGif1tJn 

_ :Jq'J~ifurm:, flfl' tnml ifurqJqrj; lm'!.murn '!,if]rlm:, IJmpGmltqJ-,uTJmJq]r 

IJm~milm]rm:, '1 JqiJ'!,my.ifurnmpJql JyJmJ ljmpltul!fm~JI!f lqvmJq~ nif1 

-mur ~ 1f1ul!f ilJu '{~ p1ufm~mGmJ ilp-,ulrrJq~mnfutft IJtJfmbmrJ; p1uil 

-lnq•L IJmTfi-,u~m'J1uJmlrr tjp.1utJGtJ1qn ifllf]rm Gq-% &} ilur9·~ ljm~moqtJintjJ~ 
ey ~ pluiJGmJyJmJ ilp-,utJGiflt/fl 'tildqiJmmuJu~ ~mJGmlmvm. ifJlf'!.il'!.mn 

-u:, IJifFm~JJp ~ JllUIJGmJilutft '1 ifurmu <j]IJ-,ufl!f-,uJhmpifhmJur~q1~ JmJ 

-m~mn9ur ~ JI1UijGmJyJ.mJ urntJnj 11,f'fl tiliJflufp]-,utJ1'1fJ'!.miftmg IJm~mntJ'!. 
-bmp ~ JI'~UijGmJyJmJ ''tf il'f-,u 'fiifurtjGJ~u~ ~ JllUIJGlfiif '!,JilutJGifliffl 

tfJ1Fm '1 Jmpm:, tjJqiJipullfp tJjqiiJmn '1 tJJ'l'!.urmJmlrrm IJin~mnifiJbmp 
-mJur~91~ 'ifJ'1'I1'1nuJv 'tfJqiJJuurmpJurj;niJmJur <Jm pm:, ifJq'!,Juuruv 

7f ifJ'l'!.Juurmurn ifJqiJJuurmJ'l'!.'lb '1 ifJq'!,7qpJmlmJur~q1~ '!.'1 p1u]rvmJq~ 
i!Jlf'!.urmlrrltuln ·'!.m~mH'In/'1urmJur~91~. IJifTmp-,uifGtJ1ifn :(% 8't-8'0) 

]rup-,uqGqltJn ~m]rJifbq1 'Jlf'J~1UIJVmnj 1Fm '1 '!.if~mn/~m JpmFfi-,u~~'I 
-mil 'lfwbmbmJr'I 'J'll JllU~m·TuJmlrr ilJ'IIJUim•lrrltulrr nf'fl :J!f{!/1uf'!. ~lutftmt/t 
nqlrrmnifiJbmp nqlrrJu ''!.lfiJlU IJlufp]-,uvmdtJ~ 1Jfm1 G1Jmbmtftm7 ilJqljurmlrr 

-Ztulrr nf'fl :o~q~mmlnuuln. ~m~m~~~nfqmmo~m~q11 "9~frnp1u~6tfl~O ( d 

t{iliJluFfi-,u~lfl' tJ~tJurm:, ifuriftllfr/; ~ JllUIJmJilutft JruiiiJnl'lurlf:;
.ifJu 'pluGmZ,lfJ-,uFJmJqp m'!.mlmvml ifbnlflrrJu J Jru:,Jmlrrm'!.;,Y. '!.ml' 

-Ztugm~Jp] J'lUijmy.qurnmpJ'Il J~mG Gq-&y lqiJGmJq]r ~ urlqpmJ:,'!,m ilJu 

•p-,utftu~ ~ p1upGmurn plunqGuJirr 'JmpJur~ pluJ!ftllul GIJmd'!. ~m'Iml' 
-mp IJmpplu.Jv ifdlf'!.~t/fiJ'l-d t p-,uJ'l'!.'JIITI:Jt/mnmpJlfl JyJmJ p-,ultufim~Jfl 
11.'1 p1uvmJq~ Jmpm:, 7u1m1Jmurn mJ-,uur~luJurn ~ifurm:,mdulunj ifurtJJqt/; 

71 -,ulqiJGmdq]r ilp-,utftu~ tJurmu tilfJ-,ufp]-,uqlqG'!.miftmg '!.m~.mnif'!.bmp 'J'I 
jllu'!.GlfltJ urntJnj ilp-,utftu~ 'nqlrrm~urm:, '1 iltpuFfi-,u~tJurm:,mJ'!.mll 

8L6. 

1::) o/o !llO'O '111Jifl' Jllupl!f G'!.uJu 
~ plu~mtpuJmlrr .. { ill!fm~Jlf-u~pJm) 

V '1fnL OO!lr-OO!l& = ., .. rrl ~nif '~ 

1Jq'J~1UfJVmnj iflq]rm 7u Gq-% g'{JI 

ill!fm~dq 'Jm~m~t/'!.n/'lur ifltJ'!.~mp 
hqurnJ~ g' J-8'0 ilp1u JrifurifGJ:r 

-u~ mdfJ. tmJ]r IJmfl!f-,utJ1qG'!.mtftml!f IJmljmitif'!.bmp pwhbm ~ JmJmnmlr 

_;,J ·1q]rmvm iJJu ''!.iftJmnj~m iflq]rm lu Gif-% tO'O plu]tl!f G'!.uJu •Jlf''f 

-lpu'Jvmnj tJ1q]rm lu GtJ-% 9'0 ~ J'lU~mTuJmlrr ill!fm"JJ'l '!.m~m·~l/'!,lnjqm 

iflt/'!.~~1' € tl!fwf'JI ~lutftmtft nq.fnmntJIJbmp · nq/rrJu 1lf'tnb ~ JllUVmJtj~ 

1Jfm1 IJfm qurn1U t]ruilqpJm J~mG '1 ]ruJlf'!.IJWf(/ru~urm:, Jrml '!.m~mifbu1' 

-u'!,n/qur ';/pmFI!f1utJ1qG'!.mtftm_fl 'Im~mnifljbirlp Jy,JmJ. ~ ~m]rurpv ill!fmJr 

-Jq ZtuGn-,u '!.-,uTI!fwJilmp IJm·~m~t/'!.nf'IS :dm~.l!J "9m~m~~9nf'lS (m 

·iJJq'f;, 

-~mnqur '!.m~inljptj:, qJqffru.T'!. ~-,utftmtft nqlrrmnif'!.bmp illjq~Jmurif'b 

:1JnL 0008 Gmfm:,mltlt-,u il'!.ml''!.mlb 

'lfnL OOO!l!l Jruii'!.Tm~Jq '!.mJI'!.mlb ,mJwurn7lfur IJifFmltu~ 

'lfnL 000!19 Gmfm:,mltlt-,u il'!.mJIIJmlb 

'ifnL 000911 JruiiiJfm~J'I '!.mi'IJmlb ,mJ-,uurn7lfur 'Jt/fmvJm'!.mJunj 

· •Jmpm:, qurmlrrltulrr ~lutfr 

~mtft nlflrrmnif'!.bmp Ztu~m'JluJmlrr pluifGiflifn % & ilJlf'!.ilqpJm IJmFI!fl.uifT 

-qG'!.miftml!f 1f.m~mnif'!.bmp '!.'1 ~m]rJqJ Jmpm:, '!.mTI!fluurmpqpm(. 

'JiluJqurlmv 

'!.m~mntJ'!.bmp Ztu]rururlrr · lqvmJtj~ ~ 1UU11JVlff ilJq'!,tnmlnltulrr ZtuGq'Fu mJ' 

-1uurnhur '!.tJFmvJm'!.mJunj tJurmu tGtJIJlufl!f-,uZ,Z,-,u mJ'!. J11UIJ7uTI!f-,ul!fJm:, 

ifl!fJql!f ~m]rnjm~ ~ 7qil qlq]rm '1 '~m'Jmpmp qfmJ-,uurn~qur '!.ifTmltu~ '!.miF 

'~ JyJmJ illjluTI!f-,utJ1qG'!.mtftml!f '!.m~mnif'!.bmp pluillrr!fh tJFmJ-,uurn7lfur 

'!.ifFmvJm'!.mJuliJ mJ-,uv Gifl!fF-,u"lJ'l~mp tjl!fJqg ~ JI'~UpiJurb ilrpuF1!f-,u1r 

-Zt1u { &) 'JmpGmnif'!.bmp Jm]rpv ~nif <j}Jlf'!.IJ-,ufl!f-,uZ,Z,-,u 'JmpGmnif'Ibml"' 

. (g) '!.t/lifl' '1 { 1) urlq:, IJfmqp '!.lf ~mhil J'l!Jtpufl!f-,ul!fJm:, · if'Jlfpmlrrmr 

pm~ ifl!fJql!f ( J '&ll ·~'!.) Jlluillrrqv ~im.z1umn~qm "9~imb.zm"9m.Zutl[ 

til'!.f-,uiJmbmJr'!. Tfl'Jt/1' Gifillf'pJm '!.f-,uir 

-mlq]rmvm Jtj 1 plupnjutftutft il'JluFffrutJ1qGf!miftml!f 'lm~mnif'!.bmp •Jmrl' 

-.m"'urq:, ''I ~ p'~up•tnurlrr ilmlmv tfrn•~mnifiJbmp. JllUG'!.uJu <Jmpm.:, tjJ'Ilf 

-Juuruv '1 tjJq'lt!uurmurn tjJq'!,m'!,qilqp '!.m~mJur7lf1~ iJp-,uvmJtJ~ ifurmlrr 

-Ztulrr ZtuG'I'l-,u m>~huurn~'ltn '!.~Fmltu~ ~ 'lUUI'f.Vlff nm·~mlrr JmJmurmpqpm( 

:('!.11m "1 i/JnltJvJultm:,mnif'lbmp tjJq'!.nif'!.bm pmJur~ql~ •tjJqiJlqnuJv: 

•qJq'lJuurmpJurj;n'lmJur) urq:, '!.mFfi-,uZ,Z,-,u IJmpf!mlb ~ JI1UIJ9'Jilpm:, '1' 

~ IJlUurmurnm:, iJ'!.-,uFfi7ultlt-,u tJilnu:, '!.m~mntJ'lbmp JJq 'p-,uillrrqh 'lfm ~· 

lUIBf!Vlff ilp1uvmJtj~ tJurmlrrltulrr ZtuGqtpu mJwtnn~qtn 'ltJTmltu~ tJurmtp 



-.bnph'b 9"'18 t mwlfru hpwzfuwt/_nprf.n'l Jwq'bfruw~w'b t;wm~ntfJJnt'b'bb
,p[!t If w.lf'bfrzfr t[ hp!_nLJ 0-'b 'bzw·'bw~nnJ t uwn:.'bw 'llw'b.t/_ wh mh~umntpw
.t/_npt/_wh Uf"IJ..UfWin, fru~ 00-'b' uwn'bwqlw'bt/_wt) pfr;_-mh~umntpwt[npt/_wt)t 
8whp b. J.frtfr'b thqfrpt/_wh (31 b. 32) Uf"IJ..UfWm'bhp[! ~n;_r/.ntJ h'b q.fr'bw

dn.wJfr'b, 1fru~ pwp&pwst/_wt) b. ,pwp&p-,L·h'lfrPtf.w.t) (33 b. 34) Uf"IJ..UfWm,'b.h

.Pl! mrw&u!t»nrdwmnr:WJ~li: ll.1u Uf"'lUfwm'bhpfr Jwq'bfruw~wfJ fr'bq.n<~9frw'b' 
~wfut/_wh Jw.~fl!rlfr9• ,{Jhp{Jfr t;w,ummfJJm'b/r9 b. Jwq'fl.puw~w'b rpwzmfr 

.lwpt/_whmf1Jm'bfr9, mwmw'br/. mJ t t; hmb.JWL uwt;J w'b'bhpmJ. 

mwpwqtwfHlwrtp Uf"IJ..UfWin 
uwn'bw9lw'bt/_wh, pfo;_-mh,~umntpw,t/_npt/_wh 

uwn'bwqlw'bt/_wh, mhJrumntpwt[npt/_wh 

13000-20000 qu, 
15000-20000 % 
16000-20000 qu: 

fl'hp{Jhpfr ~mpJw'b b. wpmw':.wmJw'b Jw•Jw'bw~ hq_phpmJ umw9-

.t/_n,iJ { ~nrpmJ, npf! fufr"um -'bt/_wq_;h9'bntJ t Jwq'bfruwlfw'b flwrfrw'b9htfrm-: 

.:fJ 1 nt'b l! r 
ljnrfrt/_whntflJw'b t/_hpw9Jw'b t;wJwp wHpwJhzm I; frpwqnphht {J[!p-

.J-wf/niJ..mJ 750-800° !_hpJwumfr&.w'bntJ' q.w'bq.uiiJ.. uwnh9JwJpr 

q) 'L~~hlwJ~& 6~dfnt\_ 1iwdwO.mlt\_wH&hr: uMhtfr t;frJpnrf. t;wJw

,J.nttt/_whp'bhpf! .( UfhpJwtnJ'bhpf!) oJmt/_wh hfJ wr/.htfr pwp&p Jwq'bfruw

-~w'b t;wm~mfJJm'b'bhpnt/_, pw'b ufrLfr9frmJwJfrlJ Uf"'lUfwm'bhp[!, pwJ9 'b[!

_pw'b9fr9 pwt/_w~w'bfr'b fJw'b~ h'br 'lopwfJp ~frpwnt[mJ h'b wnwtf.htwUfhu 

.rfrnppwhwtf.wl mpw'bu!jmpJwmnp'bhpfr, q.pnuht'bhpfr, nhth'bbpfr, t;wzr/.n'l

_,{nthniJ.. uwpphpfr tthJh'b;n'bhpfr Jwq!Jfruwt;wiJ..npq.fr;_'bhpfr t;wJwp, npn'bp 

·. qhpwq_w'b9 wll(hu wzfuwmmJ bfJ pm1t Jwq'bfruw~wfJ q.wzmhpntJ (nw-

'1-frn- b. t;wiJ..np~wlwpwJfr'b lfwUf.fr wll(wpw,mfJhpmJ, t;wzi/Jr'l. ·UI,hfu'bfr~w
_JnLJ, ;_wrfrfr;_ uwpphpntJ b. WJLfl)r l.wJw&nttr/.whp'bhp[! fJniJ..wp~t/_ntJ h'b 

-0,02-fr9 Jfr'iJ;_b :J,5 dd <\wumnLfJJwfJ Jwll(Wt/_hfJfJhpfr h zhpmbpfr &b.nt/_t 

Pwp&p-'bfr~bl.wJfr'b UfhpJwlnJ'bhpf! (76-78 % Ni) nwh'b pwp&p 

Jwq'UJruw~w'b pwrfrw'b9htfrmfJJmfJ fJ"'J·l q.wzmhp;,,J. 80HM, 77HM,U, 
.BOHXC, 80HX, 76HX,U t;wJw&mtt/_wt)f!'bhp,fr ~~tttP9·PmJr·tf.wJfr'b mJf! ~wq_

,JntJ t [!'bq.wJh'b[! 0,01-0,05 l;, fru~ fl.r.,. -[!' 50000-15000 (76HX.U-fr 

t;wJ,wp)-fr9 Jfr'b;_b. 140000-3000000 (80HM-fr t;wJwp) qu/tr 
ufr~htfr 9wt)p U(Wpnt'bw~m{J,wJp UfhpJwtnJ'bhp[! (34-65 Ni) 

.m'bh'b pwp&p Jwq'bfruw~w'b {Jwrpw'b9ht.frmfJJmfJr 45H, 50HI1, 65HI1, 

34HKM:Il,- 38HC, 50HXC t;.w.Jw&mtt/_wt)p!Jbpfr ~ntpgfrmfrr/. mJ[! ~wq_-

.JntJ. t 0,03-0,"'25 1;, fru~ 1.1.r .. ,. -[! 20000-25000 (38CH)-fr9 Jfr'b;_h 

.70000-300090 (65HI1) qu/t: I1 mwnf! Jw~'bfrzntJ 'bzw'bw~ntJ ·t t;fru

.. mhpfrq_'frufr OIJ..W~f! "''l'lw'b~JnL'bw&h .t: .... 
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U'wqG)luwutliu .. Wfli\"fl UfBIJ.UfWtnGiifl 11 fiwdwdnqt{wi\":plilifl 

lfwq'bfrufr t;q_npntfJJnL'bf! wnwtfr'b Jnmwt/_npntfJJwJp t;wJhJwmw

~w'b t BxH wpmwq.pJwtfr'b, nwmfr Jwq!Jfruwll(hu ~IPpt)p t;wJw&ntt

t/_whp'bbp[! U(hmp t oJmt/_wt) tfr'bb!J fr'b;_U(hu pwp&p Jwq'bfruw~w'b fr'b

'1"'~9/rwJntf., WJ'bll(hu tL pwp&p ~ntp9frmfrt/_ w Jfr'b mJnt/_ (fJ~. 122, p), 

Br-fr £. Hc-fr. Jfrh'bmJ'b wpJhp'bhpfr q.hll(pntJ Jwq'bfruw~w'b t;q_npnt

fJJnt'b[! Jht)- t nLIJ..IJ..W'b~Jnt'bw&b. t;frumhpfrq_frufr q.hUfpntJ, hpp fJpw Jw

~hphu[! m'bfr wnwtf.htwqn~J'b wpJhpt UWJWh t;wumwmnt'b Jwq'bfrufr U(W

t;w'b!_r/.n'l t;q_npmfJJw'b[! b. z.wrfrhpfr!J, ~frpwnntJ h'b Jwq'bfruwUfhu ~wpt)p 

'mwpphp f~Jmflhpt 

w) .lr.fulf_wb t}_}t6w~nuf dwrmbliu~mWJ~li umrnL~mmrw ntli.bgnq_ 
tqnq_tqwmlihr 

l!funtJ[!, npf! WUfWt;nt/_ntJ t Jwp~nh!JufrmwJfr'b umpm~mntpwJfr 

umw9mJf!, fufruln pwp&pw9'bmJ t Uf"IJ..UfWin[r ~n/;p9frmfrr/.wJfrfl nttl[!t 

Y10-Y12 whfuwh'bwJfr'b Uf"IJ..UfWinflhP_l! 1_pmJ Jfuhtfru m'bhflntJ h'b 

Hc=60 I;, Br =8000 qu b. Jnm 0,5 Jfrtfrn'b quXt Jwq'bfruw~w'b t;q_n

pmfJJm'bt t/Jnpp tfrwJfuhtfrntfJJw'b t;h~nb.wfJpnt/_ whfuwh'bwJfrfl Uf"IJ..UfWin

''ilbpf! ~wphlfr t ~frp:wnhl JfrwJ'b n;_ ,J'U J.w,q'bfru'bhpfr t;wJJUJ•pt 

PpnJnt/_ lfwJ rf.nt!flpwJnt/_ thqfrpt/_wh EX, EX3 L. E7B6 Uf"'lUfwm

!Jhp'b m'bh'b Jnmwt/_npw,U(b.u 'bnLJ'bUffru.fr 9"L9w''bfrz'b;hp. 'bpw'b9 Jwq'bfr

uw~w'b t;q_npntfJJnt'b[! ljwq_JmJ t 0,55-0,65 Jfrtfrn'b quXt: upw'b9 

wn.uJt/_htntfJJnrJ'b[! ,wt)~luwt)'b,w-Jfr'b Uf"•IJ..U(Win·'bhpfr 1'b~-w1nJwJp t;w'bq.fruw

'bmJ t wtf.htfr pwp&p tfrwJfuhtfrntfJJnt'b[!t 

ll.nwtf.hl pwp&p Jwq'bfruw~w'b t;wm~mfJJm'bHpnt/_ h'b oJmt/_wt) ppn

Jnt/_ b. ~npwlmnt/_ thqfrpt/_wt) p.X5K5 b. EX9K15M Uf"'lUfw'"'bhpf!• ul!

pw'b9 Jwq'bfruw~w'b t;q_npmfJJm'bl! ~wq_JmJ t 0,9 b. 1,4 Jfrtfrn!J quXt: 
ll.1u Uf"IJ..UfWinHpfrg unt/_npw~w'b hiJ..w'bwf[nt/_ U(Wmpwumt/_wt) Jwq'bfrul! 

h'bfJwp~mJ h'b thpJwJzw~Jw'b' fJnpJwlw9Jw'b, JfuJw'b, 9pmnt{JJwJp 

Jzw~Jw'b b. wp&w~Jw'b 100°-nwt 

p) I'Joh!l»nrdwgllnq_ ~npwliDWJ~IL_liwdwO.mllf.wHli.hr: Uwppwt/_npntJ

'bhpfr b. ~WJwflp!Jbpfr rpnppwhwtf.wl t;wumwi!Jntfl Jwq'bfruHpfr t;wJwp 

~frpJinmJ h'b ~npwlmfr t;pJpnt/_ 52K<l>11 b. 52K<l>13 t/_w'bwq.frmJnt/_ th

qfrpt/_wh t;wJw&nttr/.whp'bbp ( J'bw9wh[!' hp~wfJ)t lfwq!Jfruw~w'b t;wln-

. ~nLfJJnt'b"Lhp[! UlnW9tf.mJ h'b 70-90 % zpp_wuhiJ..JwJp q.h!/JnpJw9Jw'b 

flw'iJWU(Wpt;nt/_ ~nrpJw'iJ b. wp&I.#~Jw'iJ z'bnpt;pt/_t lJ.JU t;wJw&mtt/_wt}p

'iJhpfr Jwq'bfruwtw'b t;q_npntfJJmfi[! t;wt/_wuwp I; 1,5-3 Jfrtfrn'b quXt: 
r/Jnrfrnfuhtnr/. wp&w~Jw'b p_hpJwu~nfr&.w'bf!, ~wphtfr t umwfJwl mwpphp 

<\wpwphpw~9"'PJm'b Hc-fr £. Br-fr J[rp_b.t 
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· q.) br~mp-&~~bt-munui~IimJ~Ii .liwdwlt.ntpJ..wHiibr: ll.Ju fuJpfr 

wl&fr b. wl&fr·~, ~nl'i"'l ~wJwAmlqwt)pflhpf! wufr hfl f!fl~flmJ pwpAp 

Jwq.&fruw~wfl ~q_npntflJwJp b. mflhfl lwiflwq_wfls LWJfl ~frpwnntfJJmfl 

(u.wpphp, tL·b~urf'wlwiflfrl q.npt)frp&.hp )1 IJ.pwfls ~nJU[nfl,bflurrflbpfl bfl' 

fiMhll! (14-33 %), WLJntJfr&f! (9-12 %) nL hp~wflf!l 

1/pnz· ~wJwAntLqwt)[Lfl.hp lf"wsntsfrl UfW{'ntfl.w~ntJ _ hfl Uf'lfr&A (3-

6 %), ~npwlur (12-24 %), ufrLfrsfrmJ (1 %)1 ll.Ju ~wJwAntLqwt)[!'flb

l'fr ~wpb.npwq.ntJfl Jwq.&fruw~wfl ~wur~ntfJJntflflbpfl bfl. 

Jw~&frz Bn q.u. Hco ~. 
AH1 'lOOO 250 

AH2 6000 430 

AHa 5000 500 

AHK 4000 '?50 

AHKo1 6000 500 

AHKo2 '1500 600 

AHKo3 9000 650 

AHKo4 12300 500 

fil'qwt) ~.wJwAntlqwt)pflhpfr Jwcp&fruw~wL t:q_npntfJJnLflf! ~wq_unul t 

1,5-6 ,JfrLfrn& q.u. ~: Upw&sfrs .Jwq.&fru&hp uurwflmJ bfl AntLJ.wrfl ~w.J 

.frnzh J hurwlmpq.frwJfr G.w&wUfwp~ nq' ,P nzh&J wfl ~ nJUfn&hflurHpfr 

JwJLJwJp b. hnwqlulJwJp1. fltflbfl pwpAp ~wpt)pntfJJntfl, ntuurfr hfi

flwpNmJ hfl JfrwJfl ~'l~JwJp Jzw~Jwfll 1.wJwAntLqwt)pflhpfr p_hpJw

rlzw~mJI! frph&frs flhp~wJwsflmJ t pwpJ.p p_hpJwuurfrG.wflwJfrfl flnpuw

LWQnLJ (1100-1300°-frs) ~wJ JfumJI 

§ 57. I!'L'HlflR.\lltlf\l'L ~\llf\l!tHI>Lt.J.\llr~'Lbfl 

ll.nw&Afr& f[.hU[Ilhf'nLJ wHpwrlhzur t ~frpwnhl npnzw~fr p_hpJwu

urfrG.wfl.w'Jfr& Jfr1.w~wJinLJ flqwq_wq.ntJfl ~wJ urpqwt) p_hpJwJfrfl (!fl

pupAw~J wfl q.npt)w~fr9 ntflhsn'l ~wJ wAntL'i. wt)llflhpt J! hpJ wuurfrG.w&fr 

~LfrJ WJW~ wfl ,Pm/tnfuJ wfl J.fr1.w ~UJ JllnLJ 1 lwiflhp.fr t:wuurwur mflni.fl JnLfl 

Uf'UJ~wflp_n'l G.zq.p.frur uwf'llhpfr '1hurwlflhpfr ~w.Jwp, wfl·~pwrlhz~ bfl q_pn

Jfr& rlnur p_hpJwJftfl f!&f[.wpAw~Jwfl q.npt)wfNrs . mbbsn'l {wJwAn,Lil£wt)ll-' 
flhp (lwifln'l rlwU(wqh.flflhp, .dhurw'lUJLUJf'bp, G.nG.wflw.~flhp b. WJ1Lfl )1 ll.U[•UJ

~nL ~bur Jhurw'lfr flhpq_nf[.tlwfl JwJwflw~ qw~ntmJUJJfrfl urhuw~hurfrs 

~muwJ.!r JfrwsntfJJnLfl uurwflwlnL ~wJwp U[w~wflp_qnul hfl WJ&Uffrufr 

~wJwAntLqwt)llflbf', npn~9 p_hpJwJfr& f!&f[.wpAwi[Jwfl q.npt).w~fr91! liu

iflw'l.wfls Jnur t UJU(UJ~nL f!&f[.wpAw~J,.,pfl q.npt)w'i[sfr& (tLh~urpwlwJU[hp, 
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nw'1frntL b~urpnflw J/NJ w U(·W'f'·~ur ntpw, t; hnntum.wsnLJQ·UJ Jfr& ~fr&hu~ "Uf b. 
.WJLfl }I 

'bJwfl ~wJwAntLqwt)pflhpfr uurwoJwfl ~wJwp oq.urwq.npt)mJ h'it 

bp~w~fr hp~w fl-,&M hlw Jfrfl ~wJ wAntL'i. wt)pfl hp, npnfls m.J fl~ wurq ntJ 

.I; PUJ'lUJ'ff'nLflJmflfrs ~wfuqwt) p_hpJwJfr& (!flf[.wpAw~Jwfl ,Pn,PnfumfiJwfl 

.wfl~wflnflntfJJnLfll U~. J24-mJ QffLJQ t urpqwt) 20-100° p_bpJwuurfrG.w-

,flwJfrfl J.frp_w~wumJ 1hpJw1frfl (!fl- 14 ,----------. 

.1[-Wf'AwftJwfl Jfrlf.fr& q.npt)w~sfr ( aJfot) 
'twfumJe Fe-Ni bp~w~rfr ~wJwAntL- 12 

qwt)p.fr . pw'lw''1l'"~fiJntfiJt{ll PfllU(•b;u 10 
'o 

m~buflmJ hfll/ (XJLo q.npt)UJJ~fr9f! 1/r•n.frnfu- ~ {3 , 
... 1<1 

q mJ t LwJfl uw~J.wflflhpmJ' 1,5 , '\ 
~ 6 1\ 

10- 6 -frO J.frflt:.b. 13,5 .10_6 , "PI! f/nLJL '\:5 \\ 
f urwl"u pflurphl q.npt)flw~wflnphfl ~n 4 \\ 

"'"f'~w~sfr swfl~wswt) wflt:pwJ<hzur 2 \\ 
.wpJhll mflh,sn'l ~w;JwAnttl[wt)pl o( I\ t 

0 

"' 
!000 

800 

600 

400 

200 

0~~~~~~~~ 
J!hpJw;fr& l!fl'fwpd.w~Jw•fl fl.qwq_w~ 0 20 4IJ 60 130 /00 

lfnLJfl q.npt)w~frs nt&.fr 36 % li!Mhtfrs b. 

64% hp~wf/1/r.s ~w'l.Jqwt) t:w.JwAntL-

4_ w,) Ill! 1 I' w.fl fr n p bfr·~ h l fl fr1. h 9 fl mJ t 

Aa ~hurl!, WJU ~wJwd.nLL·qwt)pf! m•&fr 

.wmumh&.frurwJftfl uurpn.v~urmpw1 ll.Ju

Uffrufr• pw'lw'fpn~flJmfl mflhsn'l 36H 

'1.~. 124. briJ.wp-ll~'tbt GwdwAntt
'\wHiibrp 'l~Jpli pli'lwrAw'tdmli 
qnr~w'tgp ( (J.Jfo! ) 'tmJu'\w~nt
PJIIllip lip'thtp "'mrntliw'tn~pJDl-

lih: 

JUJI~&frz.fr ~wJwAmlqwt)pf! uurwshl t fr&qwp (w&.frm.frnfu) wfl•qwflmJ, 

-600-frs Jfr&lb. +100° p_hpJwuurfrG.wflwJfr& Jfr1.w~wJpnul flpw aJ[.t= 

=1 ,5.10-1 Ufr ·"'"Ill' WJL PUJftUJ'ff'"'·flJntfl ntfl.hsn'l, ~np.wl.ur b. U['l![rfld. 
U[Wpntflw~n'l ~wJwAntlqwt)pf! p_hpJwuurfrG.wflwJfr& WJ'f flnLJfi Jfr1.w~wJ
.pni.!J mflfr (XJfot =1 • 10 -B I IJ.Ju ~wJwJ.n"J.qwt)l[!fl,hpf! fNrpwnqntJ bfl lw

iflwpwflntfJJwfl pflwq.w . .[w.nnul, q.h,.f[.h.'lfrw~wfl lwifln'l uwf'llhpfr lwiflw
"'¥~fl.hp.fr ~wJwp b. ,wJLfll 

flwqw~w&fr& LWJfl ~frpwnmJ mfib&' flwb. &frqhlfr WJL U[W('ntflw~nL
fiJwJp, L'fiwsntsfrlLhq.frpqwt)' 29HK, 33HK, 4'lHD, 4'lHXP, 18XMTq, 

~wJwAntlqw~pflhpf!1 Upwfls aJn-1! q.urflqinJ t 4,5. 10 -6·frs Jfr&lb 

11 • 10 - 6 uw~JwflflhpntJ b. oq.urwq.npt)~nLJ hfl UJU(UJ~nL urwppbp. urh

uw~flhpfr b. ~hpwJfr~wJfr ~bur 'l"lftlwfl ~wJwp1 ll.Ju ~wJwAntLqwt)pflh

l'fr ~wJwp phpqwt) aJfot q.npt)wltfrsl!· qhp-wphpqntJ t -'lOO-frs Jfr&lb 

360..:..._550° ( ur wpphp ~wJwAntL'i. wt)pflhpfr ~ wJ wp) p_hpJ wuurfrG.wflw Jfr& 

Jfr1.w~wufrfl1 Ufr&lb. WJU ~wJwantlqwt)pflhpfr. t:wJurflwphphlf! WJ'f 
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fintJfi fi"Iw111w~fihpp <wJwp ~ppwn.qmJ tp "I£WU7p1If! 1 npp r.hpJwJpfi 

f!li1fwptlw~Jwfi qnpt}w~P91! <wJwpJw fintJfifi t, pfiJ. np w"lw~nLfif!t U.J'1 
"lw111&.wn.nq tL 4?H,il h 4?HXP <wJwtlnLlqwt}ptbpf! wfiqwfinLJ hfi 

"ll w 117 pfi p111 t 

§ 58. '1-l>trU.'l-PIINa-su.'i.J .mtru.!tnN.<l.U.lJ~'i.Jbr 

U.p'fJnL.fiwpbpwt~wfi, [Wpnpwmnp b. ~bfisw'lwJpL tth~mpw~wt qw

n.wpwfifihpp h p_hn.nL9PI.. uwpphpp mwpwsnLSPJ..tbpp <wJ~p wfi<pwJbzur 

bfi pwptlp ttb~mpw1fpJw1fpntfJJwJp (p) h pwptlp r.hpJwumfo.&.wfitbpmJ 

~nn.nqptW'JP fi~wmJ,wJp ~·UI'JnLfinL{JJUI'J·p (~pw~w~·WJntlfinLfJJwJp, ~pqw
~WJnLfinL{JJwJp) oJmqwt} <wJwtlnLlqwt}pfibpt IJ.hnu111wmflbpnu! h qw

fiwqwfi ttb~mpw~wfi uwppbpnLJ ~ppwn.qn_'l 1fpJw1fpnLfJJwfi mwpphp/r 

<wJwp "lhmp bfi p_hpJwump&.wfip qrmfrnfuJwfi <h111 I!Pl qrnt/rnfuqrul Jh,} 

p nLfihsn'l <wJwtlnL[qwt}ptbp: U.1'1 <wJwtlnL[qwt}pfihpf! Jpwqnpqm! 

bfi 'fpJw'fpnLfJJwfi <wJwtlnLt4_wt}pfibpp fuJpnLJt • 

l.wJwtlwJfi IJmpfiw~nq-Tfwmp·ubfip ophfi.p.Jr bp~nL ~nJU(nfih'bmfih-
l'P "IPfi'1 lmt}nLJ{Jfihpp mhuw~wpwp ttb~mpw1fpJw1fpnL{JJnL1If! qrnqrnfu

qmJ t J.wpupJnLJ mflbsn'l ~np qt}nq, f!Uin npnLJ WJ'f wn.w4htw

qnLJfi wpJbpf! qqwdrnpbfi pwptlp t WJ'f ~nJ"InfiLfimfibpp ttb~mpw1fp
Jw'1P.ntfJJn':fiP9 {fi~. 3? ): IJ.1'1 ~wfumJfi oq-U7wqnJtt}qnu! t 1fpJW'f['IJL

PJwfi <wJwtlntt4_wt}pfibpp umwsJwfi <wJtup, npnflp unqnpwpwp <wL

'fPUWfintJ bt pwptlp ~nfishfimpwspwJp mb'lw~wlJwfi "IPfi'1 LnLt}nLJP

fibp: Pwptlp p_hpJwump&.wfifihpntJ wzfuwmn'l mwpwsnLsfoLUpp :;wJwp 

oqmwqnp~qnLJ bfi hp~wpp <pJpnq <wJwtlnLt4_wt}l!fibl' ( UftJ'l"lwll7fibp) 

~wJ 1Ifolthtfo <P,Jpnq <wJwtlnLL.qwt}pfihp, pu~ 400-500°-pS n1._ wqhtf: 

mwpwsn'l n.bnumwmflbpp <wJwp' "l'lfltlp <pJpnq <wJwtlnL[qwt}l!fibp: 

w) ~rndw-wunul~&WJ~& ll(DI\.Il(wm&hr: PpnJnq (12-28 %) 'h 

WlJtJLJpflnq (3,5-5,8 %) [h-1[-p('qwt} bp~wpp <pJpnq <wJwJ.tJL["-LU,}j!

flhpf! ~pnLJ hfi l!fi'I<wfinLp wfiq_wfimJ' !phfupw[ (Fe+Cr+Al): U.1u 

<wJwtln'LLqwt}pfihpf! Uflwump~ bfi h wpmw1fpqntJ bfi [LU{'hpp ~wJ dw

UfLUqbfithpp mhupnq, npn'bp ~ppwn.qmJ hfi 117wpwsnL9PJ.fihpp ~wll7-
l'wumJwfi <wJwpt fflwzm"lwfiPJ. opup'fwJpfi· fJw'lwfiP wn.wp_wsLn'l 

nnJp h wumJpfip wn.~wJnLfJJwfi zlinp<pq <wJwtlnL[qwt}pfihpf! ~p'l}U
~wJnLfi b.fi: :hbfupwflib,p'f! 1.bfi "l'w'f'nLfiw~nLJ {Jwfi~wpJbp lbqppn'l m•tup-

php: 
Umnph phpqwt} bfi ppnJw-wumJpfiwJpfi "ln'l"lwmflhpp ttb~mpw-

1fpJw'fpnL{JJntlif! h ~pqw~LUJntfinLfJJwfi p_hpJwump&.wflf!, npp "lwJJwfl,. 

flbpntJ flpwflp ~LUf'IJ'l hfl wzfuwmh[ hplftupwmft, 
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U wiJ.'i. p 2.1! p. olhf.tftf2/tf Tt!>t·• oc 
X13lQ4 1,26 1000, 

OX23lQ5 1,37 • 1200, 

OX27lQ5A 1,42 1300: 

If wiJ.'i. p Zl! p, olhf X utf2ju Tt"•·• oc 
X15H60 1,10 1050, 

X20HBO 1,11 1100, 

X20HBOT3 1,27 1100: 

U.Ju <wJ wtlnL[q wt}l!flhpf! t},}JpwJpfl J pwsnL{J Jntfifibp "/LU{'ntflw~ n'l 

J{Jflntnpmn"J ~LUJnLf# thfl: 

q) 1111\.&0.~ li~ufntJ. liwuwO.ntttJ.wH&hr: U.1u <wJwtlnLt4_wt}pfihpf! lf.p

pwn.q nLJ hfl n.bn U117WU7flhpp h 1fpJw1fpnL{J JLUf# 117LU['f'hpfr <wJ wpt U pwfi-

9P9 wJ bflwm W('•UI't}q wt}flhpfl bfl ~nflum wflm:w.fll! h J uJtfi tpUiiflpflf! 1 MHM 
40-1,5 Jw~hpzp lf.nhumwflmwhf! "/LU('nLflw~nLJ t Jnm 40 % Ni h 1 ~ 
2% Mn, J\wswt}f! "I'LPfltl, p =0,45_:0,52, wJbflwpwptlp pnLJ£LUII7f'htfo 

wzfuwmwflpwJp'il r.hpJwumfo&.wflfl t 500°: MHM u 3-12 Jw~hfozfo Jwfl

qwflphf! "/LUf'nLflw~nLJ t. Jnm 3% Ni h 12,5% Mn, Jflwsw,}f! Uf'lfihtl, 

p =0,47-0,48, wJhflwpwptlp PntJ[LUU7f'hlfo wzfuw117wflpwJph thpJwu'.. 

111p&.wflfl t 200°t 'IJnflumwfiU7wfll! fJn'LLU('~q nLJ t 0,03-0,9 uu, pu~ 

Jwflqwflphf! 0,02-6 du 111pwJwqpt} mflhsn'l [LUpbpp mhupm{.t 
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q,tmfu XV 

q.n~t-..u.~m' rrtsu. 'l.'btr t'l z.u.wtL2flfll•l.U.D'·4n.tr 
Ulunwqf.thp~ ~wJwzfuwp~wJ~b wpurwq.pnLf}swb 1 /20-(1'1 Jw-ul! 

~w'lJn1.J .hb qnLbw4_np 1 (1u~ Jfl,wgwc)-1!' ub. Jhurwq.bhpf! (hpo~wfl, Jll.nq

U(WUI, l_nl.q.nLb}t ~mbw4_np Jhurwqbhpf! 1 npU(hu ~wbnb, 'llfWL~nphu 
flwb~ b. q.h!p~g~urws~b hb, 11wb ub. Jhurwqbhpf! b. ~~mJ hfJ bpiu~S 
wJpnLfiJwb gnLgwb~z1thpn4_t flLuur~ qmbw4_np Jhurwqbhp~ ~~pwnnLJ/! 
Wf'f1-Wf'WS4..ntJ t J~WJfl WJfl q.hU(/!ntJ, hpp U(W~uffTt4_nLJ hfl i)wur~nL-' 
fJJnL1ibhp, npn1ign4_ ub. JhurwiJ.bhpf! orlur4_wc)- hb nl_ pw4_wpwp lwlfln4_t 

U.sq.Uf~U~ i)wur~mfJJmbbhpb hb pwpJ.p thpJw- b. tLh~urpw~wqnpq.w
~wbmflsmbl!, ~WJnL1inLfiJnLbf! ~nnn~WJ~ fJ~wurJwJp Jflbnl'nl'urnLJ b. 

tl'mJ,. lflnl!l' fuurn.LfJJnL1if!, i)wlJwb gwc)-p t.hpJwuur~G.w£1!, q.h(IU(LWU

urMmflsmbf! b. WJLbt Uhl!hbwz~bmfiJwfJ Jht q.nL1iw4_np Jhurwq1ihpf! 

~~pwn4_nLJ h£ ~wJwd.nLL4_wc)-1!1Jhp~ ilb.n4_ b. J~wsfJ Uf'lfrbilf! b. ·wunLJ~bJ! 
npU(hu ~nuw£11~ Lw4.. i)wqnpq.~l_bhp oqurwqnpc)-t/nLJ hfJ bwb. Jwl!nLp ilh-

4_n4_t ~nLbw4_np .Jhur.wlll.1ihp~g Jhl!hbwz~'ilmflswdl Jht wJhbwlwJb ~~
pwnnLfiJnLbb nLJJhfJ Uf'lfrflilf! 1 WlJnLJ~flf!, UI~UJWflf!, Jwq.fJh,_~nLJf!, fl~
~hlf! .(IJMhl~' I)~J~~n4_ <wJwd.nLl4_wc)l!bhp -q.~urwpHwc) hb §§ 55, 56~ 
58-mJ), ~fJwqf!, ~fi!U{Wf'f!• g~b~f! U q.pwfJg ~~J~~n4_ i)wJwilnLl4_wc}-/!-

flhpf!t 

§ 59. SflSU.'t.l! btl, ·'t.rU. ~lJ.lfU.!ln It~ tl,U.tJ.e\bPI! 

S~urw£1! oUJ:['q.JnLbwphpw~wfJ cw-sb ~~f'WilnLJ uur.UI'gw4_ J~ws1i .f.hp- -

t~b -25 urwp~fJhp~ 1!1iflwgl!nLJ, npf! pwgwurp4_m.J t w~wg~nb b. ~1!{'
fl~nws~b urhfub~~w~~- ~wJwp flh[Jb., ~pw~wJnLf' Jhurwq nLbhfJwlnL 

wHpwrlhzurmfiJmbn4_t S~urw1if! . wl_,P~ t l!b~bmJ gwc)p fuurnLfiJwJp 

(4,5 q/ud3), nL£~ hp~wfl~ wJpnLfiJwfJI! ~w4_wuwp wJpnLfiJnL£, npf! · 

q_q.wl~nphfJ pwpd.pwfJnLJ t ur~urwb~ lhq~pJwfJ_ rlwJwfJw~t U.su pnlnl'fr 

l_bnp~/t4_ ur~urwfJ~ ~~JI!n4.. .l)wJwilntL4..wc)-1!1ihpfJ mbhfJ pwpilp urhuw~w
{'w{' wJpnLfiJnL1i, np£ ~ph1ifts 1ihp~wswg1in..J t wJpmflswb uw~Jw1ifr 
I)Uif'UiphpnL{JJnLflf! Jhurw'lfr fuf!'ntfJJwfJ 4_pw' (]bit (~q./UU2 

: q/utf
3

).:. 

S~urw1iwJ~1i ~wJwilnLL4_wc)-1!1Jhpf! f!UUI WJU ~wpb.np gnLgw1ifol~ q.llpw

q_w1ielnJ hb Jbwgwc) pnlnl' Jhurwqw~wfJ bJnLflhp~fJ, q.pw1ig fl4_nLJ 

flwb. wumJ~b~ b. JwqfJh~mJ~ I)~J~~n4_ i)wJwilnLl4_wc)/!.bhp~fJ. 
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' 
Jwq.f.th'l~mJws~fJ i)wJwilmL4..wc)l! ( ab =26. ~q.jdd2) • 

wumJ~bwJ~b ~wJwilnLl4_wc)l! (ab=40 ~q.juu2) 
l!l'nJwbMhlwJ~b U(nqU(wur ( ab =140 ~q.jdu2) 
ur~urwbws~fJ ~wJwilnLl4_wd-p (crb =10(i.. ~q./du2) 

15 

15 

18 . 

22 

CfJnp~M urfturwbft i)wlJwb (1670°) b. 4_hpwpJnLphqwgJwfJ (420°) 

pwpilp thpJwuur~G.w_bfJhpft, fJpw ~wJwilnLL4_wc)l!fJhpf! ~pw~wJnLp hb 

J~.blb. 450-550° thpJwuur~G.wbbhpntJ b. ~wpnq li:fJ ~wpG.wurb. mzfuw

urhl 600-6500-mJ ( npf! 1./t ~wphlft i)wJwphl 4_hnbw~wfJ bw~JwfJ, 
/!Wfl~ np . UI~UJWfJUIJ~fJ f1np ~wJwi!niJ.4.Wc)-/!11hpft • Jzw~nLJf! zwpnL11W~-

4_ntJ t}t U.sb JwJw11w~, hpp wumJftbws~11 b. Jwq.11h~mJwsft11 l)w

JwilnLL4..wc)l!bhpft ~wJwp 9500-1! uw~Jw11ws~11 thpJwuurftG.w11 tt 

S~urwbl! wu/t t f!11~11nLJ 11wb. pwpilp ~nnn~w~WJnL1inLflswJp . 

pwq_Jwfl~"- W'1f'hu~4_ J~f1U4..UIJ(IhpntJ, ~U~ Jfl11nlnf'UJnLJ UIJ11 hp~w
f'IUUIU ~WJnLb t Jft11lb. 550-5600-n..Jt Sfturwbl! b. 11pw <wJwilnLL4_wc}-p-

... 

f3 J3 

01....------
V,N!. .Mo. To Fe, C.,M", 81 A~ O.N.C 

L/9-/trt"Z. rrw;rfi .. Yo_-
b~. 1~5. lbq~rDIJ. unurrhr~ wq!lhgntpJnt&p m~mw&~ ~~tntJidnrlopqd~ 

lirm, w' a -umwpf.Lf.'lwmnpLhp, p' ~ -umwpf.Lf.'lw.,npLhp, 'l' ttJ.-
1116~111 nf.'l Wll.UII_WSLn'L ~ -uurwpf.Lf.'lwurnpLhpt 

bhpf! U(LWUUJ~~ h11 b. flnqwp~4_mJ U ilnqhpft, flhpflhpft, lwf'hpft, fun

qn4_w~11hpft urhul!n4.. b. WJL ilb.hp~t 

Spurwbf! ~wbq.hu t qwl~u hp~m U(nlfrJnp!p Jnq.ft!pft~wgftwflhp/t 
ilb.n4_. 

f12 sui'bs mflhgnq Tia: -11 qnJnLfl JnL11 nL11fr 88~ -~s 11hppb., ftu~ 

K8 gw11g m11hgnq Ti ~ -11 882°-/tg 4_hpb.t /111lU(hu gnLJS h11 urwl/tu wq-

JnLuw~ 18-:/t (BT 1-00, BT 1-01 BT 1-1) ur1..Jwlfihpf! 1 urfturw11Jr 

urhfu11Mw~wb I),UI'ur~mfJsmbflhpf! fu~uur ~wfu.f;w•c) 11.11 11lpw Jw/!pnLfiJnt-
11~9' .,. 

Spurui1lf! Lhq.ftpnq urwpphpf! 1 f!UUI U(nlftJnp!p pnfuw~hpU(Jw11 4_pw 

11pw11g mbhgwc) wqq.hgmflsw11, pwrlw114_mJ h11 hphl! fuJp~t 

U.nwtft11 fuJpfr11 U(WUI~w11n~J hb- UfnlftJnp!p pnfuw~hpU(Jw11 thl''

Jwuur~G.w1lf! pwpilpwg11nq b. a: -!pwq}r ur~pm/fll! Lws11wg11nq urwpphpf! 1 

np~ i)wJwp tL wsq. urwpphpf! ~nl4_mJ h11 a: -umwp~t)lqwmnrlibr (~w
JDtliwslin'llibr) (11~. 125, w Jr 'Jopw11g fl4.. m.J <frJ11w~w111! wLJtnJfr1111 t, 
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lwol wdn'-1_- crb, cr ll.zfu.unn. 

l{_w.t11_fr olw~- "' o, % lbpJwu- p"''l"''lf'"'fJJmLp 
~'l-/JJ2 ~'l-fJJ2 

I.frzf! mfrSwLp 

a umpn<~mn<pw n<Lhsn'l ;:wJwdn<['{w.tpLbp 

Sfurau'b 26 11 72 flmswnfr~ Jwpn<p 

BTI-00 .30--45 20-30 J/lun'bnL~'bbp ~ 0,31:1% 

BTI-0 40--55 20-30 bum'bnL~'b/.p .::S 0,52% 

BTI-1 45-60 20-50 20-30 bum'bnL~'bbp ~ 0,66% 

BT5 80--95 70-85 12-25 .::s400 5%AI 

BT5-1 75-95 65-85 12-25 .::s400 5%AI, 2,5%Sn 

BT4 80--90 70--85 15-22 .::s400 5%AI, 1,5%Mn 

OT4 70--85 55-65 12-20 .::400 3%AI, 1,5%Mn 

a+~ umpn<~mn<pw n<Lbsn'l ;:wolwdn•t.f.w.t pLbp 

BT3-1 95-1201 85-110 10-16 .::s500 5,5%AJ, Mo, Cr, Ee 

BT6 90-100 ·so 90 8-13 .::s400 6%Al, 4%V 

BTB 105-1201 95-110 9-15 .::s550 6,5%Al, 3,5%Mo · 

BT14 115-140 6 4%Al, 3%Mo, 1%V 

BT15 130--150 4 3%AI, 8%Mo, ll%Cr 

U Ul L n P n •fl J n L L t BT4 k OT4 ;:wolwdn•t.f.wJpLhpfr •umpn<~urn<pwiJ "{~('ft<IJw

~nLol ~ "l olbr} pwLw~n<fiJwJp ~ -!f>w'l.• BT15 ;:wolwdn•t1.wJpfr umpn<~mn<pwL ~"''LJ1.w~ 

~ JfrwJf. ~-!f>w'!lrs• 

npfr umf.npwl(w'b U{UJ{'nL'bwl(nt{JJm'bf! 2-6 % !;t bpl(pnp'l fuJpfr'b Uf"'u'-

4wfmLJ bfl UfnlfrJnp!p t/rnfuwl(bpU(J~'i.J tbpJwumfrllw'i.JI! · frtho'i.Jn'l L. 

~ -!pwq_fr mfrpmJfJI! lwJ'ilwo'iln'l mwppbpf!1 mumfr L. 'i.Jpw'ilp lf.nJ.tf..mJ hfl 

~ -uunnp~l~qwmnrlihr (1ul(. 125, p }t ll.Ju fuJ pfru ,h'iJ Ufwm4wflm:J t[w·uw

'f:pnLJf! 1 U.frnppntJ f! 1 mwumwlif!• J nlfrP'l-b'Lf!t bppn{''l fuJ pfr'i.J U(LU,d,~wflm.J 
h'il U[ntfrJ.np!p t/rnfutuqbpU[n~fJJw'il thpJwumfr-&.w'ilf! 'ilnLJUJl(bu frlb,o'iln'l, b. 

a. -U[/r'il'l- LnL~nLJflfro nL mfrmw'ilfr <:bur mtf_JWL mwppfr JfrtJbmw'lwlf.wfl 

JfrwomflJnL'i.Jfro l(wq_Jt/_wrJ l;t[_mbl(mnfr'l- wnwtwo'bn'l mwppbpf!' ppnJf!, 

hplfw{Jf!, ufrLfrofrmJI! ('blf.. 125, q}t 11JnlfrJnp!p t/rnfuwl(bpU(Jw'i.J t/_pw 

pfrl. UJtt_'l-n'l urwpphpf!' w'i.J~qf! b. ofrpl(n'ilfrmJf! 4nttf_mJ b'i.J (hqnf wtlrwg

rinJt mwrrhr: 
Shfuflfrl(wl(w'il urfrurwUf! L. '&~w Ulf''IJnL'ilwpbpwl(wfl <:wJwJ.nL[• 
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1_wc)-pflbpf! f!Uur <:wl[_wuwpwlf.'l.nt/_wc)- uurpmlfurntpwJfr, npp uurwot/_ntJ ~ 

[lpc)-w{Jn'lJwfl tfwJwflwl( <:wJWUfWUJUJufuw'il t/_fr-G.wl(fr 'lfrwqpwJfrfl ('ill(. 

125 ), pwtfw'ilt/_mJ b'il bpbp fuJpfr: 

w) c.~-uwrn•~mntrw ntf.hgn1), fiwdwO.ntttJ.wH&hr: ll.Ju fuJpfr'i.J b'i.J 

"lwm~wlm,J wbfdi.pqwl(w;!J wfrmwbf! (BT 1-00, BT 1-0~ BT 1-1} 

L npUfb" a -uurwpfrLPCf_WUlnp 5 % WLJnLJfr& U{UJ{'nLbwlfn'l bpw <:wJw

d.nttt/_wc)-i!'i.Jhl'l!• npn'ilp l(wpn'l hfl Lf'WORL9Pl lbqfrpt/_wc)- Lfrtbl J.bq_np wJ

pwoflnq mwpphpnt/_ (BT5, BT 5-1 }• U.Ju -:wJwJ.ntLtf..w~pthpfr umpntl(

l.llntpw'i.J l(w'[_J,t[w~ t J,bq !/Jwctfr-o' a (f12) Ufp'i.J'I fnLc)-nLJfJpol 

lf.Ju fuJpfr'i.J h'i.J Ufwurl(wflntJ 'i.Jwk, wuntJfr1ifro pwofr, 2% -fro n1. 

wt/_hlfr 2 -uurlflpfrlfr'lwl.llnp Ufwpntflwl(nq <:wJwdnLfcf.w~p'i.Jbpp (BT4, 

OT4)• lJ.Ju fuJpbpnul <:frJflwl(wfl ~-!pw'f_p -<:bur Jbl(mb'l q·nJnL{JJn'il ntbp 

nz. Jhc)- j!W'ilwl(m{JJwJp ~-!pwq_ (1\.8), npf! npn2 J.Wt/rnt/_ pwpO.pwo&mJ 

t <: wJ wJ.nLLt/_ we} j!'ilbpfr Uf l w uurfr ~nL{J JnLflf! t 

LwJwJ.nLLt/_wc)-j!thpf l(frpwnt/_nLJ bL flp~wflnqt/_w~ qfrG.wl(mJ, IJ.p

pwfli! l(pwl(wwJnLp _b& Jfr11z.h. 400-500° t,bpJwul.llpbwbtbpnLJt U.Ju 

fuJpfr <:wJwd.ntLtf..w~ptbpf! ntflbt urbfuLnlnqfrwl(w'i.J [Wt/_ <:wl.lll(ntfJJmfl

&bp ( l(nblfrnL{J JnLfl, Ufl wuurfrl(m{J J ntfl): 

p) ':.<+~ umrnt~mntrw nt&hgnJt fiwdwlmtttJ.wHlihr: IJ.Ju <:wJw • 

J.nL[lf_UI(}j!Ubpf! lJ{UI('nLfiWI(ntJ bfl 5-6% WLJnLJpfl U 2 %-fro wt/_h[p 

uurwpp[ptt_wl.llnpflbp' q:.U'bw'lfrntJ, JnlP£!'1b'iJ, ~pnJ, bpl(w{Jt LiuJwO.nc.L

qw~j!flbpfr ourpntl(urntpw'i.J lfw'lJtf..w~ t bpl(nt Uffrb'l [nL~nLJfJHpfro' a 
(f12) b. p (1\.S)t U.Ju <:wJwO.mttf_wc)-ptbpf lf. qc)-fr9 (111(. 125, B) qbpb. 

[!1l~wc)- t,bpJwuurfr-Aw'i.Jflbpfro JfubtnLQ <:burn. otfurtf_wc)- bfl Lwt/. Uflwuurfr

qntfJJwJp, pwJ9 wpO.wl(nt.!fro (<:twontJpo) -:burn wJpnL{JJnt'ilp w'&nc.J 

t: 
ll.Ju fuJpfr <:wJwO.nLLt/_wc)-pflbpf!• <:w1.111(wU{.bu wJpwoflnq tbpJw-

Jlwlf.mJfro <:burn, wufr bfl efll(flnLJ pwpJ.p wJpm{JJwJp flnpJwl b. 

npn2 J.Wt/rm/_ pwpO.pwoqwJ- tbpJwu~.~~frC.wflflbpnLJ, l(pwl(wwJntp bb Jfrfl

lb. 400-550°-ntJ: fl'pJ-wfJn'lmJfro (l(wJ JfumJfro) <\burn 'i.Jpwfls Uflwu

mfrl(ntfJJnLfiJ! pwpO.p t, pwJ9 bnblfrmfJJwfl l.llbuwl(b~.~~fr9 flpwflp q_frtmJ 

bL wnwtfr fuJpfr <:wJwAntltf..w~ptbpfr'ilt 

bplf.:plu'l urfrurwflwJpfl <:wJwO.ntLtf..wJ-pflhpf! wn.wcf.blwUfbu l(frpwn.

t/_nLJ b'i.J {JpJ-wfJn'ltf..wJ- l(wJ tbpJwJlwlft/_w~ t/_pG.wl(mJt 

fJ) ~-um~nt~mntrw nt&hgniJ. fiwtlwO.ntttJ.wH&h!': 4wJnLfl !pwq_ uurw· 

'ilwlnL <:wJwp Ufw<:w'iitt/_mJ t ~-uurwpflfr.q_wmnpLhpfr pwpO.p l(nb· 

sb'i.Jmpwopw, npfr tfwJwuw~ q_qwlfrnpbu pwpO.pw'i.JmJ t {wJwO.nL[· 

t/_wc)-p'bhpfr fuurnLfJJnLUf!• b. 'I{'UJ'bnt/_ l[_hpwLntJ t 1.11p1.11wflwJfrL <:wJwO.mL

qwnp'ilbpfr wn.wtf..bLnLfJJnL'jj[!' pwpO.p mbuwl(wpwp wJpntfJJnLbf!l lJ.Jf1; 
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J"66 

1 Lvrn J'"'UUJIJil'fm]rl,uyml'm!r fjm~mJqJmfj1Ufb,Jm GtfGquJu 'J'I'JIJluFfl 

--.uGmifjr 'Imtmtfp4il Jrlml 'il' 'l'l J'luqGmlmvm ilh1B 7f ilyqifb(/J 

tfi!T1Uf1Ul-'1) pm~ bmtj; :0 'I'I' J'lUIJmpfjm• iltJf1Uf1U1 b'I'4In 
blrJ 'I',"'Imy,l/rnnmrJql lmrtlu'J 1-uz % #'E urur 7f J'lu-

0
0!:#' 1-% 6ft 

lJ11J41' r J'lUIJnm!r U1JlulfllutJ1'!f..,u1 ,~'l1G J'luJu 1lqr 1Y'lbln (!/flUf1U1 
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1_nw ~~ f!UUI mbuwftwplllf' ltzfrn.'iJbpp, Jbmm'lflhpp zbpurm1_npntJpt liw
l.lfUif'tliJpfl ppn'b'lft umpnLftlllnL[tlll'b lfw'I.J1_wt} t l.lf'l'bd.Jt <pJpfrg h 'bpw

'LmJ pt}w1_np1_wt} lflnpw1_nt'h ftml.lfwpp Jwu'bfolt£hppgt 

IJ.uritJp'hp ftwphnpwqnLJ'h t;mmftntfiJnt'hflhp'b h'b' t[tnpp fumntfJJn.L

'bp (2,7 ctfuu3 ), pwp.lp tLhftmpwt:w'l"l''luiftw'Lm-fiJnL'hf! ( l.lf'lbd./t tLhft

urpwt;m'lni''Jlllftm'bntfJJw'h 62 % -p), pwp.lp t.hpJ w<w'lnl''lwftmfl.ntJIJ m.'hf! 

h l[m JnL'hntfJ JnLbf! Jfl'hntnpmw Jfl'h ftnn.n'lftw JP 'blfU! mJ.wJ'I't U.un.tJp'b'b 

m'bp gmt}p mJpnLfJJnt'h, plUJII pmpd.p l.lfllllumpl[nt!Jjnifu PiupA.p Jwppm.

fJJw'b (99,996 % AI) wuntJp'Lp J.hfuw'bfoltwftm'b -:wurft;ntfJJnL'h'Lbpp Pl!-

'imr.filwqp1_nw h'L t;h.mb.Jml gntgw'Lfrl'hhpnq ab =5 qq.fJu2, ·-a0,2 . 

=1 ,5 qq.fuu2, a=49 Ofo, HB=1'l, E='ltoO ~q.fuu2 : 

(;'Lnp<p1_ pmpd.p tlbftwpm<w'T:"f'"'Uiftw'LntfiJw'h., muntJpflp ftfrpwn.-

1_ntJ t <numLpfr t:LU'l"P'Ifll'Lhpp t;mJwp (Lmpbp, 'JR'l!,l', !(wpht'LhF, ftn'L

qh'Luwmnp'bhp), fr,u.ft zLnpt;p1_ tftiJ/lP fuurntfJJLU'L h lf.pnnqpmftwJnt'ilnt

fJJwL' u'il'b.l]wpq.Jnt'LwphpP'•J'IJ.w'L Jbz (!pnlq;w ), >.fthi'bow'lwJfr'h wpww
qpw'bp'Lhpfl t:m.Jwp { wJm'bh'lb'Lp b. Jbmw'lwflw'lw'bp(t t:w·Jwp)1. z.p'bw

pwpntfiJw'b Jh1 (2l'twuwftLhp1 q.n.'LhF'k WJLL}t 

38f 

548• 

20 

'~~It. r ao. U.uDtll~&-lll'tft&a 
liwllwluutl{wH&.Lr~ l{laGwlt~ 

I}~ID'Jl"UIIi'J!: 
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tiwH ~ 660°t bntJL urJrllflr gwLg ntf~Jr flwb. Uf'lLAJr urh'lwftwlJwL U[pfl'f 

tm.tnLJfJI! wuntJJrfi.Jr Jht, "f'l! ftnl'[_ntJ t w -LntJntJfJ' 33 P/o Cu-p 
"'"'('"tflwf[ntfJJwL 'lhUf.pnuf ~wJwdnLL'i.w.t.pflhpf! wnwrwgLntJ bfl <!)

lnt.tntJflfrg b. CuAb Jpw!/'mfJJntL/rg ftwq.J'i.w.t Nur.bfturJrftw, npfr ~wl
JwL thpJw.uurpti·wLf! 548° ~~ 

"''lLJ.fr wJhLwJb~ tnt.thtftmfJJntflf! w-[nt~ntJflntJ ftwqJntJ ~ 
5,7 % Cu 548°-nLJt ~hpJwuurfttiwLft ftbgJwL ~bur Uf'lLJ.Jr l"L~htfrm
PJnLLf! wpwq 114.wqntJ t b. L·npJwl thpJwUin.JrG.wLntJ ~wq.jntJ ~ 

,_0,1 %-fro Ufwftwu Cut ffl'lf~J.Jr 5,7 %-/tg Ufwftwu "'"'l'"tflwftntfiJnth 

mLhgn'l ~wJwdntL'i"'~I!Lhpf!, zLnp':Jr'i. Uf'LLJ.fr l"'~htfrnr.{JJwfl t/'"i!f'wg

JwL, mLhL Uf/t1l'1 "-JrG.wftmJ !pwqwJftL t/rnfuwftbp"fnttf, "l'l! b. fJnLJl ~ 
urwtfru ftfrpwn.hl 'lf'WLg 11ftwurJwJp wJpwgfln'lthpJwJzwftmJt 

1-JnLpUI[JnttlfrLLhpf! un'i.npwpwp UfUI('ntLwftntJ bL Jnur 4 o/o 
"''lirLJ.t ~pwLg' uurpmfturntpwL ftwqJ'i.w~ ~ w-UfftL'1 Lnt~mJfJJrq b. CuAiz 
JfrwgntfJJwL Jwufl/tftLbpipgt AB .. q~Jrg 'i.hpb. "'J'1Uf/tu/t ':wJwdntt'i.w~.pfr 
urw.pwgJwL JwJwLwft CuAl2 JfrwgntfJJwb JwuLMLbp[! wuurfttiwLw-

pwp tm.t'i.ntJ hL w-tnt~ntJfJ•n~J L. wf"'1bL Jnur 500° thpJ,w.uurJrSwLmJ 

umwg'i.nul I; Jjtw!pwq w-·UfftL'1 L"L~ntJJil/t uurpntfturntp'f 1 rrpft J£1. L"L~

qw~ ~ wJpn'lt Uf'lfrLJ.f! (11ft. 130 }t uz'i.w~ thp.JwuurJrGwLftg wpw·q uw

nhgmJ·f! { Jfrmttl{!) fJnLJL ~ mwtfou "'"'"'"'wL.bt ~·wJwuhn w-[nL~ntJflp 
ilfrw!p.wq uurprrtftlllntpwL, npf! LnpJwl thpJwuurJrSwLntJ mJh'l qbp

~wqhg'i.w~ ~ Uf'lfldnt/.t lfjuntJ"g wLJfttwUfhu ~burn .t:;wJwdntt'i.w~l!l! 

nt'bp gw~p ftwp~pntfJJntL .b. wJpntfJJmL, f!"'J9 pwpdp "'lwuurfr.ftntfJJntLt 

1-Jmpwun,JfrLf!, wh.JfrtwUJhu JjumJftg ~burn, ~bzurnr.,fillwJp h'bjliup.ft-

4.mJ ~ "fLUJu,urfrft 'lh~np,Jwgfrwtfr' '1l'"lJJw'b 1 hJ.wfl, q.wJJwL b. "'Jtbt · 

IJwftwJL, pwLfr np JfuJwfl Swf~UJU(Uif'~""- umwgtf.w~ w -Lnt~ftLJfll! jujtum 

1fhpr\wqbgwJ ~ UJ'lfldnt/_, w'i.htgntftwJftL Uf'lftLdf! wflrwur4.ntJ ~ LpwLftq' 

CuAl2 Jftwgrr.JlJwL J.b.rr'i.t 9-bp~wqhgwJ UfP11'1 w-[nL.trrLJ.flfr urp•rr~J.w'fl 

WJU "'l'"9bul! ftnz"-ntJ ~ 'IJ"'l'"'lJ"tJpfi.Jr ~flwgmJ, WJL f!LflwLmj t 
frL.pflwphpwpwp, /!wLfr np nt'lhlfs4_nw ~ umprrLfturnLpwJfr wLg.mJm/_ 

w'i. htJt -\w4.wuwpwftzn4. wJ ,Y,Swftfr Lt wqw111 ·~· HrrqJrwJfr Jwftwr·'l"'ftJt 
fttbgJwJpz fll'lwL gwJp ~ thpJw.uurfrSwLf!, npfr JwJwLwf( urb'lft" ~ 

mLhLntJ UffrL'I w -LntJmJfl/r urpn-\ntJf!, WJL.pwL w'i.htfr IJpUUfhpu hL 

uurwg'i.rrtJ CuAl2-/r JwuLfrf(Lhpf! b. wJpntfiiJ1ttLf! uurwg'i.nLJ ~ pwpdp, 

P"'J9 Ufp.nghue hpftwpntJ ~~ 

llnp.J.w1 r:hpJwuurftSwLmJ UfPL'I (•} -tm.ttJtJfJ/r urpn-':mJJ! lfnlmJ 

hL ptiw~w& Ji&wgnuf, npfr lf'P'i w'i.wpurJwL -\wJwp Ufw-':wfltntJ I; 

4-5 opt Pw19 "'f''lhL Jfumt!Jrg 2-3 JwJ t;b.mn UflwuurJr.ftntfJJntLy 

WJL.pwL I; gw~pwLntJ, '"l' unwumJrft 'lh)npJwgJwL UfpnghuLhpf! 'fW"-• 
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ITJphumnflfr 'lnmfr {~wJ 9--fTJ 'lnmp)t 9--fTJ 'lnmpflhpfl mflhfl pwpw~ php

Pfr~Hpfr ~wJ u~uu/_wnw~Hpfr Ah, npnflo ~:w,Phpf! JU bfl WJfl[lwfl, up

~wfl pwpd.p t £hpJwu·mfr-&wflf!t 1.flwum.JI! 100°-fro uwJ-p £hpJ.wumfr

-&wflflhpntJ, WJ'I fJt/_nw flwb_ pflw~wfl -\flwon<Jf!, Utt/_wpmt[_mJ t 9--fTJ 

qnmfrHpfr wnwtwuJwJp: 1.flwuJwfl 2-p'l ,Pn<Ln<J (150-200°) U('lfld.fr 

qnfluhflmp.wofrwfl 9--fTJ 'lnmmJ -\wuflmJ t CuAl2 J,PwomfJJwfl Jht_ flpw 

IJ(wpmflw~mfJJwfll! (54 % Cu), mh'lfr J mflhflmJ 6' Jfrtwfi~JWL !/Jwqfr 

W flW£W9nLJ 1 npp PJn<p•h'l_W Jpfl uwfl9f! mwppbpt/_ n'LJ t U( pfl'f (J) -.LnLJ-nLJ- · 

fJfr K12 uwflufro: flwJ9 WJU uwfluhpf! Jh~fro JJmufrfl wfluflmJ hfl- uw

t:ntfl ~4pU(nt/_, /rfllU(bu wumJ bfl, ~WU(t/_wJ- hfl ~n-\bphflm ~hpU(nt/.t 

l.flwuJwfl 3-p'l ,Pn<Ln<J (200°-fro pwpAp) Jfrt.wfi~JWL 0' -!/Jwqfr pJmpb

'lwJfrfl ywflug_ wfluflnLJ t CuAl2-/r uwflu,frfl (6 -!/Jwq), WJU JfrwumPJwfl 

b_ U(pfl'f (J)-LnLJ-nLJfJp uwflohpp ~n-\hphflmntfJJnLflf! fuwfumt/cntJ t b_ t/_hP£

'iJw~wfl,wU(bu 'lnJwflntJ bfl CuAl2 Jfrwon<fJJwfl pfl[lfl,ntpn<Jfl Jw,uflfr~

flhp: -U.Jhf,wJU wJpwon<Jf! inb'lfr t mHflmJ 9--fTJ 'lnmfrflhpfr ~wJ.. 

{I' Jfrtwfi.~JWL J{twon~<fJJwfl wnwtwuJwfl -\wltfcfr11, wlu.frflllf,' -':flwuJw,fl 

wnwtfrfl hp~nL ,Pn<LhpmJz 1.flwuJwfl 3-p'l ,Pm1mJ wJpn<fJJn<flf! flt[_w

qn<J t: 

1.wu~wf,wlfr t, np bfJb -\flwuJwfl wnwf,pfl ,Pn<LP9 -\bmn, npnr/; 

vw-\Jwflw,P;ur~t/_n<J t pflw~wfl -\flwon<Jf!, mw.pwuflbfl.p -\bwuwJ- 'IJ-nLp• 

wiJn<Jpflf!, U('lfiAfo wmnJHpf! 9--fTJ 9:nmnt9 '1/r!/Jn<qJwf, G.wflwU(wp-\n~ 
lfp~frf, ~optf_bf, U(ft,'l LnLJ-nLJfJfr mwpwJ-w~wf, uwflufr J-wt/_wLnLJ b_ ~Pwlfu
t[hfl flpwflntJ -\w!l_wuwpwl;w,P ( clwJwf,w~fr l!flfJwollmJ ), mJupfl[lf,' 

IJtf_hpw~.wfl'lfll/_/r Jjun<Jfro -\bm.n umwot/.n'l umpm~mn<p t[_frG.w~l!' Upw-, 

'bnt[_ tL -\Ho pwuwmpt/_n<J t t/_hpw1fwpd.fr bpkn<JfJf!t 

. '1-1ntpwumJfr11flhpf!, p·w'ofr U('lfiAfru, un.t/_npwpwp Lf'womofrl Lb'lfrf'-, 

t/_mJ bf, nl J,bt) [lwflwltn<fJJwJp .Jw'lflbqfrmJnt/_ { wJpn<fJJwfl h ~nnn-.. 

'lfrw~wJn<flmfJ1wfl pwpApwoJw_fl ~wJwp) b_ Jwfl'l'wfl,nt/_ ( wJpm .. fJJwfl 

pwpd.pwu-Jmfl -\.wJwp)t · _ 

'1-Jn<puiumJfrfiHpfr t.hpJwJlw~nul(! ~JMq_Jt/_wJ- t JfumJfro' Jnm 

500°-fro lf'n<J b_ pflw~-w'b -\flwon<Jfro' 5-7 op mhn'l_n<fJJwJp: '1-Jn.<p

wun<Jfr11fr Jbfuw11Mw~.wfl -\wm~n<fJJmflflbpf! fufrum ~bpU(nt/. ~wfut/_wrl 
L'b JfuJwfl t.hpJwuurfrG.wflfro, WJ'I U(wmG.wnnt/_ Jn<pw[lwfluntp -\wJw

A.n<Lt/_wJ-Ilfr JfuJwfl OU(mfrJ.wl t.hpJwum,frG.wfll! U(hUI[l t U(W-\U(wflt/_/r l•WUI 

JU G.2mn<fJJwJp ( ±3-+ 4° ): 
fTJ'lf,Afr U(Wpntflw,~n<fJJwfl JhJ-wuJwf, -\hm 'IJn<pwumJfrflfr ~wJn<-

1m<fJJn<flf! ~nnnqfrwJfr fl~.wmJwJp flif:wqnul t1 U.JHwJU ~nnnqfrow~w
Jinfln<fJJnLflf! UmWot/_mJ t JfuJwfl b_ pflw~.wfl -\~wuJwf, -Qw_fiWU(Wf'-\ml, 

.npf!, ~wJbt,w1fl 'lhU(u, nwifrnpH qfrtitt.J t Jw11n<p wunu!frflfr ~nnn-
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qpw~WJntfln<fJJwflf!, [lwfifr np 'IJnLPWLJmJfrflflhpfl n~flhf, bp~f/Jwq 
umpn.<~mntpwt '1-Jn<pwun~Jfr11fr ~nnnqfrw~WJntfln<fJJntflf! pwpApwoflhLnt. 

.t;wJwp Jhm·WLnLP'Ifrw~wf, .wpmw'lpn<fJJwf, UJpnohuntJ flpw fJhp{Jhpf! 

U(WUinLJ hfl Jw[lntp WLJntJfrflfr pwpw~ zbpmnt/_, npf! ~ntt/_ntJ ~ hrhuUJ
UJWIDDllf ~wJ UhiDWI]_WUJWIDDUf: lJ.umJfrflwU(WUit/_wJ- fJhpfJhpfr t/_pw Jw

[lnLf' WLJntJpflp lhpmfr .t;,LUUUinLfJJnlbf! ~wqJnLJ t flpwflu -\wumntfJJWfl 
2-4 %-f!l 

'1-Jmpwun<JfrHhpf! LWJ_fi ~hpU(nt/_ ~ppwnt/_mJ b,t, fr11.pflwi{Jfrnw-

2PflntfJJwf, h :wt/_mnJnpPJ.wlfrflntfJJwfl Jh£, fr11tU(hu flwh Jb[lhflw;frfln~
fiJwfl WJL pflwqwt/_wnflhpn~J: U.'LJntuw~ 25-mJ pbpn<J bt,11 t.bpJwJlw~
JwJp wJpwut/_n'l_ IIJnLpWLJnLJfrflfr UlfU(fr UI•Wppbp WLJntJfrflwJfrfl -\wJw

J..ntLt{WJ-[lflhpfr JbfuwJ,fr~w.~wf, -\wm~mfJJn<flflhpf! b_ Jnmwt/_np pw'l_w

'IPnLfJJntflf!t flbplf_wJ- -\wm~ntfJJntfiHpf! umwotf_mJ bt, Jfun<Jfro b_. pflw
~wfl -':flwon<Jfro -\hmnt 

a 'l J n l u w I[ 25 

.l!hrtlwd2w~dwdp wdrwglj_nq wuDLd~&~ qh~nrtf(ugdw& 6wdwlnttlJ.wHiibr)a 
dhjuw&~~w~'\!& 6wm~ntpJm&&Lrp 

lwJwdntt-
"b• an 8, l[w~lfr HB Pw'lw'H'n<fiJn<Lf! 

Jwf[Lfrzl! 
' 

~CJ./tfJ2 ~'1-/tftf3 % 

,U1 42 24 18 100 4,3% Cu; 0,6%Mg; 0,6% Mn 
,U3' 34 21 20 80 3,0% Cu; 0,5%Mg;. 0,5% Mn 

.U6 43 30 18 105 4,9% Cu; 0,8%Mg; 0,8% Mn 
,U1G 52 38 11 1 131 4,3% Cu; 1,5%Mg; 0,6% Mn: 

I 
,U18 30 17 24 I 70 2,6% Cu; 0,4% Mg 

P) !lnttdw~ WLJnul~&.wJ~&. fiwtlwO.mpl_wH&.hr: flp,U(bu d.ntlJ,wL -\ w

JwA:<Lt/_wJ-/lt,hpfr t:frJil, wunul}flfr -\w1Jwt, uwJ-p t.bpJwu,frG.111t,f!" 

(660) JbJ- wnwt/}Lm·fJJmfl t1 U.uni.Jfr11fr AnLLJwf, -\wJwdn<ttfcwJ-11 f,b_ 

pn<J, un'[_npwpwp, npU(bu hp~pnpq ~nJU(nflbflm oq.m,w•qnpJ-t[_m..J . b'h~ 
;frLfrofrmJ, Jw'l:U'lfrn<J. ~wJ U('l/rfiAt 1.wJm11fr t , np LwlJ.w'lnLJfs.. 

Jn<LJ,wJ., -\wm~ntfJJntflflhpnt/_ oJmt[_wJ-. bf, tt[_mb~mMw~w.t,' ~wJ qpwflo 

nmp~ pwrzwqpn<fJJntfl n~flhonrz -\wJwAn'-lt/_~J-11Upf!t Jlot[_:Wpq,-lw~ hpb-e- _ 



~nJ,Uin'bbfJmfJhpJ! WLJntJpfJp -:bur wn.WfLUSbntJ bfJ -:burUJUil N_urb~mfr~ 

l(w'bbpJ!· 

A l-Si 
Al-Mo 
Al-Mn 

Lr~r"l''l ~"J'"I.~''itb'iunfr 

PUJ'liUI'fl'mf.iiJnL'itf!. 
11,7 
34,5 
33,0 

577 
449 
548 

1/,usq'bh'lfrmJfr b. U{q'bl..fr ~bur wumJfr'bfr J;qurb~mfr~wl(w'b ~wJw
.J.ntll[wttpbbf11! orlurqwu bfJ g.wup Jbfuw'bfrltw~w'b ~wml[nLPJntflLb(lnl[ b. 

wufr bL p'bl['bntJ bpl(pnpq. ~nJUfnfl.b'burp pwpd.p UfwpntLw~ntPJwJ.pt 

Dtuurfr, UIJ'I l(nJU{nLbflm'bbpfr U(Wpn~flwl[ntfJJntbf! l.nL[Jw'b wumJfr'bwJpb 

~wJwd.mttf.wupth(lntJ 'l'lwlfrnpb'b gwup t 1;4_mb~mfrl(wlt•w'bfrg, npJ! pw

awuwpwp t us&'Wwq.wn.LntJ frphflg l.n'1.JwfJ -:wml[ntfljntflflhpfr l[_pu.~t 
IJ.unulpfJb ~uiJwl.m.:L!f.w•u~!bbpof! u.fr.LfrsfrntJ[r 

->bur, npnbp l[nl.'[_ntJ £f, uhnui'~&&Lr, nt'bbfl 

l;l[_urbl[mnfr'1wJpb ~wJ bpwfJ Jnmfr~ pwqw

'1{•n~PJnLb b. w1_pp bb [!biJ·bntJ tw!f. dntlJwfl 

->wur.l[ntPJntflflbpnl[_' ->wtJwfJ gwup tbpJwu

•~n<fr-Awbn4_, lwq l)bqnt~w•->nuntPJwJp b. pnpp 

l[d-qn~.:Jnl[_t 

1.~. 132. U.un•d}t&-u}tt)l
g)tntd 6wdwomt!J.wHiib
r)t !Jltliw\}t l)pwqrwdJl 
(lin~ q~brp) k lintlli ~w
.q:rwd~ . liw.mr}tntd'Jt w4b
lwsolwti 1Jh111fmd (\bmw-

q~brp): 

flflz.U(hu gntJg mp4_bg 4_bpkntJ, pwpl.p 

Jbfuw'iJ.frl[w~wfJ ->wur~nLPJntflflbp u.urwg4_mJ 

b'it Uffrb'l l[_fr-Aw~ntJ bp~('"f''l l(nJU{nfJhfJm.fr 

uw->Jwbwt/fwq tntd-bL.Jm~PJnLfJ ntflbgnq ~~~~
J wAmt4_wd-.pfJbpp ( ljJ bp.fr·Lfrnt:J w Jfrfl ppirb'l' 

Lft. 129, 'lJ"Lf'WLJnLJp'b' ·fl.~[. 130) thpJw

JzwqJwJp wJpiugJw1i z1inp~fr4_t ftrftt.Ufbu 

gnLJ9 t tnp4_wq 'ft~, 132-ntJ, WLJtiLifpbJ! up

lPBfrntJp ~bur wnwtwgflmJ I; mhqwl(wLJw'it 

UfPb'l lntd-mJfl• ptuJS ufrtfrBfrntJfr Lntd-btfrnt

fJJntbJ! 'itpwflntJ zwm ,Pnpp 1; (1 ,65 % S"i) b. 

.ufrtntJpb'bbpJ! tbpJwJzwitJwJp lhfJ wJ-

pwgqm.J: flwmfr, tbpJwJzwi(JwJp wJpwg

JwfJ ~LwpwqnpntfJJnLb uurbqd-b[nL ->wJwp 

ufrlntJp'bflbpJ! LPtugmgfrl l(bpU(nl[ [hqfrpntJ bL JwqLb'lfrntJnl[_ k Uf'lbd.nqt 

Al-Si 1;4_mb~mfr~wfJ ~tu'lJ4_wu I; utfrb'l a -[ntd-nLJ·PP9• b. flbppfr~
fJbpfr db. m'itb9nq ufr,tfrsfrntJp J•wubfr.lfL.bppgt .Pwflp np .ufrlpgpnWJ! ph

ftntfl t, WU(W wJpmPJnLbJ! k, Jwufl.wq,;pw'u,hu, Uflwump~ntPJntflJ! 9w6'(' 

.:no 

b'it IUJ'itpmL, '!{'/!tub funznp bfJ ufrL/r9/rntJp pbpflfr.~'bbp/!t 1/,bfuwltfr+·wltwf, 
->wur~ntPJnt'itbbp/! ->wm~WUfbU nulhq . ~hputn'{_ bfJ frth9LntJ burl;4_mblt

/.11Mwlfw'b ufrlfrs/rntJfr z•wur funznp phppfr~'ithpf!, hflb Lpw Uf.wpnt'bw

IJm.fiJnLLI! .t;.wJ wd.nL[I[tud-pntJ pwpd.p I; l;t[mbltmfr~•wltw'itfl9 ( 11,'1 Ofo Si}r 
lJ frtnulpflp J hfuw'itfr~witwL .t;wm~ntPJnrJJ'b hpfr ptupd.pwg·J w'it 1_wpw 'lw'bg 

tupq.JnLJJ,wl[_ hm h'l:w'itw~ I; flp.tu J "'IPfPfrlt w9ntJ.p. -: bqm.~ ufrlnul fr'bfr J ht.,. 

d.n"l'ILJ.jt9 w'bJfrttuuthu wnwt,, 'itbpJm~ntJ b'b "l Jbu ptu'itw~n"'PJwJp 
Jbww'l.wl[wL flwmpfrmJ qwJ &wmppmJw~wfJ wqbp (2/a NarF+,l/s 
NaCI}t 1-'htuthu 9""19 bL mwlfru ftlf. 132-ntJ "l'tumlfbpqwu qburwq4bpJ! 

fJwmpfr·nLJJ! 9wd-pwJjbntJ I; l;t[mblfm.J71twltw'b thpJUJju.mpllw.Ll 5'1'!-frg 

Jfr'ittk 564° b. pwpd.pw9'itrnJ I; ufrlP9P"'-Jp ~nfJgh'iturpw9frwfJ 1;4_mhlturfr

ltwJitw 11,'1'-fr9 Jfr'ittk 14 Ofot flwmfr, 10-13% ufrlfr9frmJ Uituf'ntflw~nq 
ufrfmJfr'bp ('blj. 132-ntJ zmpfrfuqwd- qnurfr'it) Jfr'ittl;l/_mbqmfrltwltwfJ 1;, 
f•ult N_wh·~·urfrlttuJp Uf'it'1w9Jw'it f~pJ.wumfd;w'ttfr 'itlf:w'lnWJ! '1LUf'd.LntJ t 

fipw'b w!f.blfr 'IPUUfbpu, 'lf'Wbnt/_ pwpdpw9Lbtn4_ ufrlntJ,P'itp Jhfu,w'itfrl[w

~wb ->wm~m-Psm.'b'itbp[!t 

IJ.unLJpLfr d.n'I.J w'b ~wJ wdnttl[tu4'pL.bpfr9 .wJbLwurwpwd-4_ wd-lt 1; 

ufrlmJp'itpt YfrlntJpLLhpp m'itbfJ l'wq d.nL[.Jiu'b -:rwm~n""JntLLhp (->nqb 

d.nqwd.b.bpn~J, ~n~frt'hhpntJ b. tlfJzJw'it mw~ d.nttJtu'it rlwJwLwq), tuJ_.pfr 

bb J!llqfJmJ ttut/_ l[nnn'l/ttu~LUJntbntfJJ.wJp, ~wpnq b'b wJpw9tf.ht·!bpJw

J'z,w·~JwJp (LP.tu9nL9Pl [bqfrpJwfJ IfhU(pntJ )1 "bpwfJ9 l)bm Jfrwu.fr'it ~fr

pwm[nw hfJ flwb. JwqLb'lfrntJfr ~bur b. Uf'l'ttd.fr -:bur wunulfr'itfr ~.wJw

tlntt4_wd-pftbpf!, np.nLp 'lfrtnLJ b'it ufrtntJp'itbhpfr'it d.ntLdtu'it -:,wml[nt

fJJntL'hhpn4_, fruit Ufq'tt.lfo l)bm wumJfr'bfr JiwJwd.nlJ.tf.wd-.p/! flwb. lt·nnn

qfrwltw JRLbntfltwJ pr 

ll.'lJntULU~ 26-nt.J pbptf.:wd- b'it LUlJnLJfrbfr d.ntldw'it .t;wJwAntl!f.wti-.p'-

'ithpfr J bfuwLfrltw~wb -:wur~ntP JIILfJLbpJ!' ltwfut/_wd- fJpwfJ9 ptup'lnt-' 

PJntL/rg, A.ntlJwb b'f.w'bwltfr9 b. t,hpJwJzw~ntJp9 , 

q) ltrw~mdntr wunuf~liWJ~& Jiwdmiintpl_wHlihr: ShfuLfrqwltw'h 

tlwpptttfiiJw'it wuntJpflfr l[_bptuplntphqwgJwfJ thpJwumfr-A·tub.f! Jnur 100° 

~~ N,qwlfrnpb'it p·wpdpw9bbl WJif thpJwumptl•tubJ! 1 pwpd.p .t;,wlJwfJ thp;. 

Jtuuutfr'£.wft ntbbgnq 111tupphpp~-:£m WlJRLJp'f.tp U(p'ftlf [NLd-ntJfJhbpfr Wntu

fLUgJJU'ft tltubwUfwp{n4_, lP -:wrnql[_ntJ, pwLfr np fJJ,w'b mwppbpfr LnL-' 

h'htfrn~JntLp Uffo'tt'l .wuntJpfJmJ twtf.w'lw'b9 tf.npp tt flt.umfr •tuuntJfrbfr 
~wJwd.ntL!f.wup'itbpfr~ qpwqwJpntPJwb pwpd.pw9JwfJp ~wubntJ b'h 

bptubg umpntqmntptuJnLJ, Uffb'l LULJnLJfr'itntJ 'lrlqwp l"td-t/_nq b. WJ'l 

Ufwmb.wn.llt/_ 'lw'it'lw'l ltnwqntltu9!f.nq, 'IP"Ufhpu wJpw9fmq !pw'lhpfr 

umhq~JwJpt 

Yp.tu~tuwJ ntp .LU untJ pfJ LUJpb ;;wJ wd.ntttf.w4-pbbpfr uurpntlfmntpUIJ'P 

{pJpf! (Jwmpp.gtu) lhlfppnq mwppbpfr flLU'l.Jw~nJU(nflhfJur utfr'it'l LnL-

311 



l.wJm• 
d.n<tiw•· 

'" .r .. ~. 
Lfozr 

AJ12 

AJ14 

AJ19 

A.TI3 

AJ15 . 

j\J16 

~J17 

AJ18 
AJ113 

AJ122 
AJ123 · 

!I.Dttllmt. muatll~&wJ~Ii 6wllwlntt'i_wH&hr~ dLJvmt.~~m~lll' 
liwiD~DlpJDL&Iibr~ 

li' . 
p"''l"''II'"'Pl"'Le .... .... ~bpJw- o, HB a~ • .,..., Jzw~nwr ~'l-jJJ2 % :;-

~ 
=t 

llunw foL -ufolfosfon<J t: wJ wd.n<tof. wtl,L£p 

11-13% Si, Jn,Hft-

~ 18/8 6 ;;;, ~:"'84 ... ~ 
li 22j12 2 
~ Ufunul, 26j20 4 70 9% Si; 0,4% Mn; 

t:Lwgnw 0,2% Mg 

zl 29jl6 2 

~ Ufun<J 20;11 6 55 7% Si; Mg 

IJunul foL • u fotfo S fon<J • Uf'lfoLd. t:w.t Uld.n<ti wui/L£1' 

~ Ufunul, 20j17 3 75 5%Si; 2%Cu; Mn; Mg 
t:Lwgn<.t 

22j18 1 80 f>%Si; 1 %Cu; 0,5%Mg 
~ Ufun•J, 

t:Lwgnw 
28j2'f> 1,5 105 'I Ufun<J, 

t:Lwgn<J 
3 50 5%Si; 2,5%Cu 

~ 17 /11 

U.unul foL •"f'IfrLi t:wJwd.n•l'l wu11L£1' 

~ I Ufun<J 

1

. 22jll 

l 
8 

I 
65 

I 
4-5%Cu 

~ Ufunul, . 25f51 5 80 
t:Lwgnul _ 

IJ.jjn~J foL .J wq1_bqfon•J 

~ 

rF·~ 
-\ 

32jl7 " I .. 9,r.-:.-11,5%Mg; 0,1%1 i 

~ 17/10 3 65 5%Mg; I%Si; 0,3%Mn 

'I 201~ 5 75 
12%Mg; I%Si; 0,5%Be Ufun!-JI, 26 j18 4 90 

UJunLJ 25j14 10 75 6-7%Mg; O;I%1i 

l1.., It, p,, p 1 ,, J,, Pbp4_wu bl. mfo"'fo~ Jbfuwl.fo~w~wL ~ ... ~~~~~·PJn<LLbpe• d.mt· 
JwL d.b.e. l- ~;,,_,..r, II- ti:LzJwL "'"'~' '-1-~n~fotnLJ, q wJpn<PJn<Le t:wJwpfolntJ O'b, 

J.u4 t:"'J"'"'I'"'I'"ul' aT' 

-t)n,Jflli t wunLJ~n~,J1 IJ.J'I Ufft.liq ln,t)-nLJPI! .w·JpwslinLJ :b!J 'l~ull(bpu, 
Jt/_wpntfiJwJp tn,t)-t/..n'l .JfrwsntfiJntliiibpn.t/_' AbCuN\g (S-~wq), 

~l6Cu3Ni (T -Jlwq), AlMgsSi4Cu4 (W -~wq), AlsSiFe. b. •WJLIJ' U.Ju ~w= 
JwAn'-l..{_.wt)-1 flhpnul' ~w-A.wfu ..:wliqpll(n'l ~uAI2 b. Mg2St ,J~wsnt/IJnLiifJh 
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PI! 4nwqntLW9t/..ntJ ;b.IJ .w·t/_htfo wpwq b. ..:wJ.bJwmwpwp 1/Jnlll' ~uuJmq J.J, 

pwpO.pwsJtn,J ~pw~w.LUJpnLfiJnLlif!t 

np111 huqf. wJpw9 Iin'l Jlwqf! umwst/..Jr wtlhtfr qfru 111hpu .Y,-Aw~nLJ, 
4pw4wJnc.p ..:wJwO.nt[t/..w.t)-pflhpf! unt/_npwpwp b&flwp~tln,J bfl "JfuJurfl 

L .t;hm.wqw .wp..:huur.w~wfJ -..:fJ.woJwflt lJpw~wwJntp wunc.Jjrfl.wJJrfl ~w

JwO.nttl/.wt)-pflbpf! pwJwfJt/_,nt.J bfl ant.tJtUJfl b. 'lhJlnpJwsJwfl {.wJwAn,L-

1/.wttpltbp~t ll.'LJnLuw~ 2'1-nul phpt/_wtt hfl UIJ'I {wJwAnttt/_wt)-pfJhp~ mfr

l.l(P4 Jhju.wlip~.w1(wfl ..:.wm4mf1Jnc.Lltbpf!, wz/uwmwLpw1jrtJ thp.J.wumfr

~wllp b. Jnurwlf.np pw'lw'lprnfiJnLL[!t 

'-lpw4wwJntp •llltJmJfrJiwJfrL <wJwaml"f.wt)-.pflhpf! ~JrpwtLt/_n~,J [;fJ 

frltpltwfl~n.ltbpfi 4nfluurpnL~9~'wfJhp~ J.wubpfr ( JJJ 6, Jl19 ), ~nJ.U[phu•np- ' 

bbf'~ fl~w~Iihp~ ( Jl20, AK.4, AK.4-1) Lh(IPpfl w JpJwL zmpJfri_Upfr· 

JfunsHpp (AJIJ, AI(4, AI(4-1) b. JfunswJfrL lfLIIIIHhpfr '1-l'fuHflhpfr· 

( AJI5 ), tnmppnn.bw~ur~t/_ b. llllnc.pp!J.Ujtnnt.UIW~WJ/rfl zwpJfrtUpp 'lhurwtflh

pfr ..::wJwp (AI(4, AK.4-1) h. wuLt 

lwJw- 11bo I aT, 1/.lfuLUIII. 
An•t.J.w.J. a, HB t}('· f!LU'I.UI'I('"'fl I"'LJ! ~/t Jw4• 

% J "'""'· Lfotl! ~'l-jJJ2 

AJil .I 22 16 1 90 ~275 1,5%Mg; 4%Cu; 2%Ni 
AJl5 26 20 1 80 ~250 0,5%Mg; 5%Si; 1,3%Cu 
A.ll19 36 25 5 ·too ~300 0,8%Mn; 5%Cu; 0,25% Ti 
AJ121 30 25 1 so ~325 I%Mg; 0,2%Mn; 5,3%Cu, 

3%Ni 
BAJll 30 2i> 2,5 100 ~350 _ .. 
AUP1 20 16 1,5 75 ~400 

.lr.I6 43 28 10 - 180-200 3,8-4,9%Cu 

.U.19 u 30 18 - ~250 3,5%Cu; 2%Mg; 0,8%Mn 
.U.20 42 30 16 - 200-300 6,5%Cu; 0,6%Mn; 0,15% Ti 
AI<<! 38 26 5 100 2a0-aoo 2% Cu; 1,6%Mg; 1%Ni; 

AI<4-I 42 21! 13 
l%Fe 

- 250-300 2% Cu; 1 ,6%Mg; 0,5%Ni; 
I%Fe 

ll w L n p n • p J n L L, UhJuLU'i.Jr~w~w'i. t;..,,~,•PinLLLh('J! pb('o[U.I 6L J[wt[w• I. IMp· 
<lru.,•wt,JuJ.npl>L <Lwgt[w t:.lUI!.wd.tr<t~"'.JliLhf'fo t;,..,r.,p, fou~ AUP-1 (urJ . ...J.n"'.tf"'•'J. 
<wJwp' pp.JwPn'Ln<Jfog t:hurnl 
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~m: 

til 'I"'I'GmJdutfr 1G~m'¥Ju-h 'I"'!' 

·tfrill 1J'I'I;Jf"!P1-.uympm~ 'I'"''I''I j pwurnm•lniJ 1j mob GIJ'I( tp:ru-nn ·h 
frrtpJur ~ Gf-.uG 'I'IJu~'furmp'fnjn Mnr n'lln7'!1 'gljmbm·f} ~mJmJ 1d-.unrf 

j ['1Uf1J"'In;tmln {rqln·m•urlp l'"u~mGmJ f"''Gmlmunr '1'~11' 1ilr1:, ~"utfrmlft 

1J1bJqiJ .'1 1uqn11 ~n1 1m•Jp 1dqiJLqJ-.ufJ JfJm~ f·,;;·JrGG nJwb bfm, ~ 

j ['1UffJ'I} pugf1u7JJq~mp 'I"'I'if'l J1 ilu'ln11 :G1ilr1:, ~~utfmtfr p-.uJrGG 

'I'I nJ1ub iiJq'JH'Inmp JfJm~ pwlJqp 'l"'I'J'IJmJmpJm~ 7J ilil'pq:, ~1ulft 

-mtfr ljfmJ1uur~wJurn j l'"uplmp p1unqBuJJn IJ"'-i'J'IJmJmpJm:, 1J~b 

-J'I'J "'I 1v'ln'11· t(JfmG B11J7uFflwJfdmlJ 1vqn11 1'111 j il'urqln 'IJim·~mn 

'iiiJ-.ulfl1uJfJm~ GIJuJu) G1J'I'JH'lnmp JfJm~ 11qpm fmpnjlmJ lqp mJq 

7J (G11mG1Jurm'J') B1ilr1:r Hur,nm
1
11n ,~.,utfrmtfr f"'Pibm~ 7J lJ'1-huJqur9:, 

1'!.11 j il'urq·ln IJmJwur~wJurn 1ilfm;p1-.uymptrt1~ IJ.11mJm•~,mifGIJmum• '{fr 
·pu:,mlnm il'!.ml'lmln bfm 1bnq/n.Ju :urJql ~mJmJ 1hunil' ['7UIJ11 j m~ 

-um nqlnmurlp· 7Jl11' 1Jq1Jf}f-.u7JJq~mp· 1J1bJqiJ 7J 1vqn11 JJ'I· 'p~uil'lnq<b 

'Jim 'J'I l'"upGm•urn J'I'J'J"ulfiru~ur(Fl; IJm·~.mrtfrlm·~m·:, 1Jf1u-hm1qpmuYI 

''l1vqn11 Lupbm~ -hlwbmourmnjlm• urq:, G'!.'IJ1 IJ'I'!.Giflm'/'7 7J 

'!.'lflmp 7'1il ii'IJ.qJij jl il'urqln iiiJmJ{J :(Jpmlif'u~m'!.1u/J'!.il IJ.mpJqJmJmp 

-Jm:,) Jpmofd1ubup1qb pm·l •Jpmlg-.uiJmlJ;,obJubm'!>-mi'J'Il 7J puJ'I'I'J"u!fl 

--.u~urm·:, '!,)171~m~11Jmn/'11' JyJmJ IJ11Jm~m]r:mJ 'puG~mfJu-h Jitulft 'J"'Piftl 

'1'1'!.11• f.m;ptnpo j il'urqln i1Jqljilfm•]r1-.uympm:, ljrrt~mtfrlm~irr( :,l!J'9m~dm:l 

'J'I p-.u]l7u~ •Jmpmo:, 1i1B11' 1urJql 'J"'~mtf·Zm·~mo:, 1J'I'!.J1b·J'I'!. "'I 1Jq'I, 

-'Jmup 1JqiJ1m,'rmii'G'!.m·um_ .q.il':,mn '!.'1 p7upumJ1~ ilquJu 1J·J'I'!.il'fmp1-.u-;t 

-mpm:, ('!.u1GHJ1i1ur'!.m) '!."'~mtfrlm~m:, I'"'~ 1Jqfm1m~mii'G'Imum puil' 

-p1:, 1Jmlnm~ I'"'~ 1-hmtjm LuBqiJ"U 1J.my.1urnmpJql JfmG IJ"'I'1mt 

Jqll.ct.O.'O'ttNUli'OJl'O?' ll.tU:'O)'tll:a'Octli'\lHJ'O "C9 § 

tlj1f m 7J Jmpm:, 1J9'!.'J"'J1 1 Jq'!.~m•ur1bmuq:, 
1 
1J'I'!."'''!.'fil'qpmJ-h '1JqlJ 

-urmJm•lnm '!."'~m7Jm~'!.m'mu1 '11mJ-.uurm•Jmlnm•u1bmu '1Jqil'Jmn •Jmp 

-m:, 1'J'1'!.1m•urqb 1J'I'!.Gmbm '!."''~"'~1'Jmon/qp '1Jqy.J-.up ( urm:,miiiJm:r) 

J m:,m urq:, '1 J qil' 'J'Ib '1Jq 'I urql~ifGu uru I' '1 Jq 'I mqqil'qpll ur p m '1 Jq qv1fl 

-m11Jit'I1 'I'I I'""PfJu-hmurbo i1Jqqilfmp1-.uym'J'm:, q11m•p-.uifbqq-hmJJ. 

tilqmy.1urnmpJql q11miiqmtnmnjlm 7J ilp-.u~mlpmpJql GqmJIJ 

'il'!.-.uFfl1uJbmLmJ 7J i1Jqljlj7ulfl1u~tnm:, ~11n1ur 1Jq1Jil'fmp-.uympm:, 

IJ1'fm'l'1u1bq1J-hmp IJ"''/'1-.uy 7J ~m'J'Gm'J'J-u<fjqb '1'1 f"'fJ'I;/ ["'U-f}~ ~mn 
--.ufLYJ r1JqiJilfrrr]rllu?ml'm!t (]ruJ9um·ur IlWH pm·~ ItW 'J'/ p-.u]17mtj 

-ml'!.) '1"'1'1-.uy 7J (7ruJ9umur WH pm·~ VW 'Jif p-.uHmiJml'J) 'l·"''I'Gmr 

-Ju<fjqb '!.'I I'"UffJ"':P"';/ il'ljmJ{J tilpm'J'Jur~ 'J'I l'""p~·mlp pm11 'ilpmf tf 
--.uq-.ufm~m1"bu-uu~ 7J puJqljljlUI£1-.u~urm:, 'l"''l'huy IJtfd'IIJil'fmphuympmy 

tiC 

'11 r "''J" rnu !1m 'J'I ru'l1b iJJ~ qil' fm]rl-. uym I'm:, '11 r "'I'" u1b qljbm Jl 

t('J7Fm 'I ~"''Jofr1'/'.rrlf '!.'"'1'1-.uy iiiJ.-.ulfl-.uJ 

-upmJirtlj:, 'J"'I'~''!u;/ ]ru1'fqGmJfmG 'gqmbmfl IJ11ml11fnito j p7Ufbqurn} 

ilpwtf14JqJ •(iiJqq'!.""'H"u~urm:, '1"'~m~qqmnjqp ~ l'"u'1GmJvJmJ 7J 

il~qurm:, j p;u'!.GmJIJ"'I') iJ r~if'Ju~J1G pw1Jmn1b'Jm:r IJ'I JqJJmur LuJ1b 

-'11 7•qBlliGmJ1 :ilp-.u!GmJilutfr 'l"''H'""ff/1' ifH'urm:, 7J ilp-.uGmJyJmJ IJ.mf£1 

-1Ufj1Uim~m1buuu~ J 'J~murmlnfj '1"'1'J1b'11 

Jruq.mh'J"'I' ~n1 · 'i/otjmpfL'Iurn ifJ'1bm1i LuiJ 

-GmJpm nJ'IInn1b uz1'JW 7J ~tvt1JW p-.ufmJ 

--.uurJJluJurn ]r•iflm:, 1 iiiJ.1ulfl-.uJpm 11'-.u1b 

-l]ljrbmp 11JIJGmJyJmJ J 'J~murmln'J '!."'~'"''J 

-pi/:, 'J"'I'Jifbq1 ]ru~'!.ifG '1. pu'J.ifpwflYJ :( p.,uG 

-m1:, 7J p·1unfp) l'""~·mlpmpJ'fl LufjGmJrm 

1'1u·mJ1'~ Jpmpurm~'!. 1J'I'J;Jfmp1-.uympm:, t{p 

~-.ufh'IIJbmp n11mur j 7!-.ufi i/Ju 'j p1ubmplj 

bmJm UIJ1ulfi1u11'1f-.u1 urq:, IJ"'I'Gql1 1'1"''9 

-1urnmpJ'fl p1uJu. ur·nil 'OW % t'8 I'"'~ IV 
% 9'~1 JmJmqmnj·nmurm/n.m.pm:, j l'""l'bm~ 

Ufj'lu1fl1u11•'1f"u1 ljhubm1q]r·mum 1JqJJmur 

nlm ['1UJ'I'lf11-.uf7U1 b'l11n fmJGmlmum urq:, 

ljp1u11J'11JbmJl '"''l!t ( iiJ'If-h ~mJmJ) 1h1B 

· 7J (iiJ'If-h urnm:,) 1''J1J'1uf1m, iiJqiJJI"'Jbm1b 

1'~ myt{Jr 1'Jq ljil'fm ]rbuym I'm:, q I'"" tfbq'J.h m I' 

'Jf/ fmpJqJ pw-ccl ·~'1. tilljmhiJml' •il~ 

: ii.HJ.'ll' m..Ih_ 

-m~f. ~~m94\l ~"''l'lHml> 
-hu~111I'm9 (o~qqh ~m..I 
-md) ( o~qqh mnms) 'l~JilUr 
-lm-p1ut{bq~bm.a "££ l · ~'l. 

i( '"Z "/ JV 
Oi: ~I 01 ~ 

vzjj';y +)0 

()(Jp 

:;. 
I CY ~, 10011 

•IJ1B 
1
iiiJ!fl'1ul1m• ,'19 '1J'IJJmur '1"'~"'''11'1:, ~uJ1blJ1 ilp1u1bqljbmJJ 

tillmil' 1Jqlj1murqob 7J 1Jqqmqqilqp JqJJmur 1qqGqlt{ 

. 1'""'141 ) uril.qpmJ:,.qm JJq 'p1ui!lnqb qfm 'J'I p-.uumJ1~· iJJqfji!fm]rl-.uy 

-m I'm:, 1rw{b 'I IJb m I' l 'II' 'J m f flw 'J 1l m 'I q iJ 'II' 1·utm u 'illj 1J 'I"J iJ f m ]rll u y 

.· -mpm:, IJ1'1m1J1J17UI1m Ju 71J1 'j IJ'Jf-.uiJ nqlnmJupmurup il·u1Z~ JmJm~ 
-mnqur 1•Jqfji!fmp1·-.uympm:, ]rudp4:, 1r1uqbqlj.bmp Ju 1qmil '1Jim~m(J tj 

frrtpumGmrl 1;'11' '1m!flr.u'11Zm1Jqi!qp ilp-.uumJ14 1/'w.Jbqljbmp bJmln ]ruu 

-my.utmln 'Jml£1-.u~urm:, '1"'/'~'Ju;/ url9:, 7J ljrrtlflw'1-.ulm~mtfbuuu~ •Ji!utfr 

'(~Jl.Jl/'blt OO!Jf=::J. 'of=SH '%9r=g 'c;Jl.Jl/'blt 6=~·or:; '~Jl.Jl/'blt 6I=qo) 

1J'I'J'J"u!fl-.u~urm:, 'J"'~m·~1'J"'n/'11' df"'(f t00!J9 j IJ'J"'Y.1urnmpJql IJ"'I' 
-1m:, mJIJ rGIJmB 'JtflmbqJ-.ufJ U J 11J"U ilp-.u1·b•qfjbmJJ t(tpnfh n,' 1) 

Jpml('/lutnnj Ji!utfr Jq I'""'J~'!.il j qi!7m· lqp 1Jqqbmurqp qm-'JmdqJm,~ 
-1UflrJm 7J 'JifJ.pnj 1JqiJLmutq[' 7JH'Iff j l'"u'Jm~urm•ln ilpw1bqljbrrrJl 

:JJqll.ifA'O'ttNUli'OJl'O?' 'OJil. )tq ~JNUtloll.'\'b'OJl '69 § 



U '1.1 n t u LU ~ 28 

. ab, I Cn U.zfuw-
l.wJwd.ntt• &, /ills{'J ,..J2.'"'fn&.J 

mwLI!• 
PUIIJ.IU'If'"LfiJ"WJ! t[wlpp flip-

Jw~Li'tl! ,,.jJJ2 % Jwuur. 

MA2-1 2'7 17 12 /1-pJwfln'ln.J ~150 0,6%Mn; 1,2%Zn; 
4,4% AI 

MA3 28 18 10 - 0,3%Mn; l%Zn; 
6,S%Al 

MAS 28 20 7 Ufun.J ~150 0,3%Mn,0,6%Zn, 
8,5%AI 

MAlO 39 28 4 Ufun.J, - 0,4%Mn; 8,3%Al; 
~wgntJ Cd, Ag 

MAll 26 13 7 UJutnJ, ~250 2%Mn; 33%Nd; . ~wgn.J 0,2%Ni 
MA13 li!2 16_ 4 Ufun.J, ~350 0,6o/oMn; Th, La 

.t:'LwgntJ 
BM.ll3 30 24 16 /1-p~wfln'l.n.J ~150 3%Zn; 0, 7%Zr, 

Cd. La 
BM65-1 35 28 9 Up.t:humw~wL - 5,5o/oZn; 0,6%Zr 

' 
.t:'Lmgn.J 

MJl5 15 8 5 /1-plwflniJ.n.J 
--- - 8,3%AI; 0,6% Zr· 

0,3%Mn 
MJllO 24 15 5 UJuntJ, ~250 0,4%Zn; O, 7%Zr 

.t:'fuuonul 2,5%Nd 
MJl12 24 14 5 Up.t:!.umw~wL ~200 5,5o/oZn; 0,8% Z r 

.t:ftwon.J 
Jv1J]14 20 10 10 Up.t:!.umw~wL 300-400 2%Zn; 0,8%Zr; 

.t:Lwgnul 3,2%Th; 
MJI15 22 15 4 Up.t:bumw~wL ~260 4,5%Zn, 0,9%Zr 

.t:ftwgnuf · Th, La 
BMJl-1 19 9 4 I!JuntJ, 300-400 0,8%Zr; 2%Th 

iOLwgntJ 

11 w ft n f1 n •fl J n L L; UbJumLi'~w~wL ;;.,,;~,,.fiJntftflhpJ! tnpll[iu'fw'it hft phpl{w~ 
.t:w.Juod.nLil"'~l!lrbpp ,;.urJ".up 'Lz{UI16 r.bpJ.,..Jz-Jrnuli'q .t:IPsnnt 

lhupdp t:.w~.wz,Pw~.wft -':wll7~ntfiJnr.bbbpm[ oJ111t{w~ wftwlfUIJPL 

ppnfsqfsbpf! nt'bbb -G.f12ur UIJlfUfPU/J U111f'nl~111ntpw' UfPb'f a-tnt~ntJflp pDi~ 

pnt~ t:pJpnul f11111u[ntJ b'b a+a tz/_111h~lllnfl'IP .unJ_htp itwp~p Jwubpy

bbpt 

ll.n.m&9pm~wl&bpp ftbpqpw~ftbpp l9~w& -':mJ.wp ~ppwn.IJ.n~z t:.wJm

antlqw~pflbpf! Ufblllp t ntbb&wb g.w~p -':.wlJwb t.bpJwuU7[1-G.wfu fltuutp 

u• J'lutPufl t:wJillld.ntllf.m~p'Ubpp {.wJmp nputbu t:pJ 11 01f111W1fnp~nul b'b 

ow~p t:ml~w& t.bpJ.muutp-G.wfs nwbgn'L Jbuuu'lftbp' .mfsw11 .IL ~"'Ufwp, 

fo'istuthu fswlz. gp'il~ k wuntjpfst IJp~P'if'l ~nJutnUfsutp fsbpJn .. ~JwL 
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:'iJUfW111UJ~fs r hp~pnpq !{>w'lfl' ~~~~P~P Jwu'hMftbpp UUJii'L~nLJf! k -':pJpp 
.tuJpmfJJwfs pwpd.pwgnulf!r 

IJ.Jbfswlwlf p,wppurftbpf! ,wft~IIP. -':pJpnq -':,LII'~IJJdnttlfw~p'bbpfs b'b' 

:683 h BB9 (83 h 89 % Sn), npnbgnLJ bp~pnp'f ~nJutn'bbft,ut.l!" w'burfo
Jnbft rt lJ.ftmpJn'bf! wft,tulf/J -':b111 UJirJtupwgbntJ r SnSb ~.wp~p Jflt.Jb

mw'lwJpft JflwonLfJJntL 1 npf! pJntpb'lwLnLJ r funpw'iswpqw~lz. JuJJit'UM

'bbpfo urhu.pm[ (ft.~. 135 )r llw'bp np tUJ'I· Jfr.wgntfJJ,Uift JuurnrfJJnL'bf! pnpp 

t w'bwllfl JuurntfiJm.ftpg, -':wJwdntL4:w~.pp pJntpb'f..W'!JJ.w& UiP"Dbunul 
wn.wt_wgw~ ftpw Jwu'bHfthpf! pwpdpwftntJ bft t/_bp1 uurb'l~htnt/_ 
u111pnt~llrntptUJP wfst:wJwubnntfJJnt'b 1 npf! ~nllfntJ t' LP~tfwgpw 1!11117 

wbu.wft.wpwp ~zn.fu li.Juutfoufo tMlfwgpw'b ~w'bfubLnt -':.wJ.wp -':wJwdn'l.-

u~. 134. llwp)unmJ}tli &Lrvw~}t mtJuw
mm&f}t u)ubJwli: · 

b~. 135. 6 83 d~~,~~&JtrJt pmpJtmJt 
d)t~rnumr.Dt,mntrw&: ITUwunul~ 

IOO'x: 

q~~p'bbpf! LPwgntofll. [bq.ppntJ hb utf&An.q, "PI! wn.w1wgflnul t SnSb
}tg wl[htf1 pwpAp t.hpJ~ump-G.w'bbbpntJ pJntpb'lwolf.n'l Cu6Sns (ftwJ 

CuaSn) JpwgntfJJw'b .wub'lb.wAIL JwufJMftbpt fltull1[1, pwpp111p utbq.u.r1J

Jw'b d:wJ.wfl,w~ wnwt.fl'is -':bp{Jp& q.nJwfsnul t Cu6Sns Jpwgm.fiJwft 

muluzfs.wd.h pJntpb'l&bppg ~·wqJlf:w~ Jrwp~wu, npf! wpq.h[w~ntJ r wtfbtfl 

ntz ·tUntut.wgnq SnSb JwuftMUpp p.wpd.pwgntJf!t fl.wgp UIJ'1
1 

ut'lfo11df! h 

wL111foJn'bl!, J.wu.wJp Lnt~lfbln.tf .w'bwlf/J Jht_1 pwpdpwgftnul bb' -':wJ.m·

Ant[l[tu~.pp uurp:.L~IIlntp.wJp p.wpirL~ -':pJ.pfo { Jwurppgw) •LuJpntfiJnt'isf!t 

ll'bwlfwJfl'b pwppm'bbpft ntftbft zwm gw~p ztfoJ w'h lf"P~w~pg ( utn'l-

. "Jw111b tfoubnp qntJ!JP -':h111 J"''I.Jwft ut·mJJ.wbfsbpnul .wzfummblflu >II.IJ'b 

-':wtj_.wuwp r 0,005-PJ, 'lf1UJ1tg JwzlfhtflntfiJnL'bl! bp~nr. ,wft9wJ pnpp f 
~WUfwpwJfo'b -':frJpn.t/_ pwpp111ftbpp ~mzlfhtflnLfJJnt'bpg1 ~nnnqp.w~UIJnt
llntfJJntflf! pwpd.p t, '1Ptub.p .wlfbtfo [Uil[ bb qpJwflmJ -':wpqwl;.wJflb pbn.

.bf!l[w~ntfJJWftJ!t IJ.flw'lwJp'b pwppur&hpp {Jbpm.f1Jnt1tf! pwptip _wp

Jh.pb t, npp {£117fLwftpnt/_ '1f1Wfsg ~pptun.ntJ bfs Jjt.wJft 2_p~urfs fsq.wqw-
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q.ntJ'b q.npaw~fro lt. 'bl.p'lpw~'bhpfr pwpAp JwantgHnt.fJJm£ UfW~w&tn'l 

U(·wmw.u.fuw&,wmnL mnw&opwlf.wt&l.pfr -':.wJwpt 

'lwUfwpwJfr'b pw.pfrmUpntJ hp~pnp'l ~nJnb11Jiml! w&mfrJn&b ("t 

.'1-pw'bg umpmftmntf11WJP ~frJpl! Pb-Sb 1;4_mh~mfrftw11 1;1 np/! w!f.btfr ph
~nt.'b L pw£ w'bwq.wJfrb pwi[!pmbhpfr ~jrJj!J!' Uf'lbd.fr lt. w'bmJulnb,P U(·fr'b'l 
tnt.hnLJfJI! .wbwq.ntJ, U.Ju pwpfrmlbbp[! LPWOnLOPl lbq.frpnt.J b.b w,Ji.wq.n![ lt. 

Uf'l'bAn!f., fru~ '1Pwbo:fro Jfr j!w'bfrul! ~·w'IJfrmJn!f., bfr~hlnif., J.J.Tpuhbn![. 
mblnt.tm!f.: lJ.J'I pwpfrm&hpfr umpnL~·mnLPWJnLJ ~·wpap J,w·ubfr~bbp b& 
.\w'h'lfruw'bntJ ,wbmfrJn&fr funpwbwp'lwJfrb JwubMbhp.f!t 'lw,lgfrnwiUIJJrb · 

<pwpjrmbhpnt.J bnLJbU(hu .t:wJwAnt.Lif.wd-j!p ~frJI!l! ~UIU(WpL J;, PWJO ~wpap 
-Jwu,'bjrl['bhp uurh'ld-.i[nLJ bb ~Uil9'/rmJjr lt. bwurppnt.Jp ~bm l[wU(UI(Ip j!p

Jfr.w~wb JjrwgntfJJw•J.p: 

U.'lJnLU.UI~ 29-nt..J pbpiaJ bbp wbwq.wJJrb b. ~UIU(rUipurJJrb ~pJj! 

ntbl.gn'l pwpjrmbbpfr .npnz -':.w·m~nLfJJnt.bbhp[! b. p.w'lUI'If'ntfJJnL'bl!t 

U. 'l J n • u w ~ 29 •· 

l.w.tw-
ti~J..IwL 

"'"•tt/..w.t-1t ab 
HB ynpbw-T~-~ PUI'lUI'lf'"•P Jnlbf! 

1!/t .twq-qfud3 q'I-Jd.C2 It/tot bfttl 

I 
1/.bwywJftL p.wpfunbbp 

689 7,30 8,0 
I 

24 I o,oos I 298 i:!%Sb; 3%Cu 
683 7,38 9,0 30 0,005 370 ll%Sb; 6%Cu 

. ltw"(IUf'UIJ~b p.wp.ft111bbp 

B16 . 9,29 7,8 
I 

30 0,220 
I 

4J() 16%Sn, 16%Sb; 2%Cu 
66 9,60 6,8 32 0,230 416 5,5%Sn; 15%Sb;3%Cu 

2%Cd; 0,8%As 
6H 9,55 7,0 29 0,006 400 10%Sn; U%Sb; 2%Cu; 

l%Ni, 1,5%Cd; 
0, 7%As 

6T 6,0 
-I 

0,009 -15%Sb; 0,9%Cu 
0,1%Te, 10%Sn 

ltwtaftnt.lwJfrL pwpftlll 

6K 10,50 10,0 
I 

32 
I 

0,004 I 440 l%Ca, 0, 75%Na· 
0,1%AI 

U w b n p n • p 1 n • L, liiJ..ImL ynp!tw~frBl phpt/_w6 f J"''LJwb UJwJJwbbhpnLJ 
"i"'LUJWUib tftu/mft 'IIILJ'Ift t;/,1/J wzfuutlllhtftut 

RpU(hu ~wftwz.P·w~.wb .t;.wJrwAntLtf:wbj!Lhp. VpwnntJ bb bwb. UJL· 

JnLJjr'bfr b. Uf'l'bd.Jr ~hm gfrb~Jr ~jrJpn{ ~14_11J.wd.n't.Lif.uld-j!bbpJ! (UAM10-5 
31~ 

b. l~AM 9-1,5), UIJ.JnLJjrbfr ~jrJpn!f. Jjr zwpp ~wJ.wAnt.t!f.Uiaj!'bbp IUI

Lwqjr b. Uf'lbAJr ~bm (A-20), Jwq.bbqjrntJjr, ~UIU(Uipjr lt. wbmjrJn'bjr ~J.m 
{ ACC 6-5) J.wqbhqfrnt.Jjr lt. IUI'bmjrJnbjr ~-hm (ACMJ. np·nbgn![ p.wp.w~ 
zbpm b'tJ umb'l.UnLJ bp~Jbmw'l ( pfrJ bmwl) Jibp'lfrp'tJbpjr U(•U1111pLJumJ,w'tJ 
.t:wJwp 'bwfuwmhui[wb Ufn'l.U(UIUJh dUIU(UJi[h'bjr !f.pw. 'bwfunp'l U(Uipw

q.pw:jl'bbpnt.J 'b~wpwqp!f.wd-w'bwqwJfr'b b. ~tuU(wpwJfrb ppn'bq'bbpl! ~tu
~wz,Pw~w'b q.npz lnt.qnt'b'bbpJ!1 frblUfbu bwh ,PnznL Jhmtutnt.pq.frwJJr Gw

btuU(tup~ n!f. uurwg!f. n'l J bmw'lw~bpwJjr~w~wll ~wJwtlntl4_waj!'bbp/! 
(mhu § 65): 

~"''1Ul'bJmJflbp ~nl!f.nt.J bb qn'1Jw'b Gw'bwiU(UI~n![ ·Jbmw'l.JUI wp
mw'1pw£j!'bhpjr ~.wJ llpw'bg Jwuhpjr JpwgJrw'b -l,wJ.tup ~ppwnif.n'l ~1tu
Jwtlntt!f.wd-j!llhp/!t ~n.,wbJnLfJbpfr ~tuLJw'b tbpJwumjrG.w£1! U(hmj! (-g.wap 

Lfrlljr qn'lif.n'l tWpUIIW:'If'·UI:'b.[!jr 'hJnt.fJjr ~w1.J.w'b tbpJ.wumjr'Gitu'bjrg, ~b'lndt 
'in'l'w'bJmfJI! U(bmp (-Ltuif. fJPtfr qn'lif.n'l J.~~bpb.ntJfJI!• LPfrif. Lo'bfr p.w
gw~l!• fru~ U('hqwont.J.jrg ~bmn U(hU1j! (-UIU(.Wt;n![Jr pw.t[w~w'bwlwtf! Jujrm 
k .w:JnLfr-.JpwgJw'b umwgnt.Jl!t hwJUlh qn'lif.n'l. J,bm.tu'l.Ubpjr'b h Jjr.wg

Jw'b U(w~w'htif.n'l t;tulm~nt.fJJmUhbpjrb, ~jrpwnnLJ b'h urwppbp qn'lw~ 
fiJnLfJbpt 

$wl}tnt~ I{DI)-W&Jntphr ~nlif.nt.J hb w'bwq.-~WU(Wpwjjr'b ~wJwAnt.L
qwapbhpJ!t ll,wU(wpjr k wbwqjr ~·wLJwb tbpJ.wumpG!w'b'bhp/! ~wJ.tu'U(·UI
mwufuw.'bwpwp ~w![wuwp b.'b 327 k 232°1 Jru~ 'bpw'bg 1;4_mb~mfr~w~UJ'b 
~UI'J.wd.n'ilf:w~l! (62% PbJ nt'bfr .wif.bLfr gwap ~w1Jw'b thpJwumjrGwb' 
183°t 1/J.wtf!nt~ qnqw'bJntfJbpll m,bhtb gwap wJpmfJJnll'b (ab = Jnm 

4 ~<f-/dd'
2
) k '1Pw'hp ~jrpwn.![ntJ h'b ~hpJbmfr~nLfJJnL'b LIIU(w-lm/.n'l Jujrm 

Jfr.wsntJ um.wllwlnL t;wJwp, npn'bgfrs lfr U(UJt;tu'bt!f.inJ 'l'lllllfr wJpnL

rJIJnt.'in U.1u qn'lwLJntflbpjr Jw~llfrzllbpl! 'bzwllw~mJ bb nOC* mwnh

pn![ ( wb.wq.w~wU(wp.wJfrb qn'lw'bJnt.fJ} b. f!UUI JwuuwJJr w'bw'lfr mn~n
uwJfrll U(•wpmbw~ntfJJnL'b[! gnLJO m.if.n'l. fJ!f.n![t 

HOC90 qn'lw'bJ'ItfJI! ~jrpwnntJ hb uL'b,wJfJbp.f!'bhpjr t;bm z,PJ.w'b 

Jbt Jmllnq J'ftwgn~fJJmb'bbpjr ~,wJwp, npnbg b~wmJwJp llbp~.WJLIIO
t/ntJ bb fJnt~w![npntJI! pwgwnblnL pwpAp Ufwt;wllt'bhpt nOC6'1 (rwJb

Lw'IJntp.wt;wl ~.wJ;u:AntL!f.,whj!ll (-, m'bjr (-![mh~mfr~.w~w'b p·w'lw'lpnt.

fJJntll), nOC40, flOCJO qn,wbJntfJbp/! LWJbnp.bb ~jrp.wn![nt.J b'b qtu
Lwqwb J.bmw'l'bbf'fr' wpntJpfr, Uf'l.lld.Jr, bp~mfJfr qn'IJ.w'b t;u:Jwpt 

* flOC-npHllOH OJlOBHHHO·CBHHIJ,OBbiH. 
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IJ.ftwtpu-~UIUfUIJ'UijpL 'ln'lwLJmflbpm/. Uf'lltd.p 'ln'lJ.wL JwJwLw~ qn· 

q.w~wpp Jh1. ftwpn'l bit wnwt.wLwl CuaSn pbftntft Jfot.Jhmw'lw~wL Jpw-

omfl.rwft J.wuLpftLbp. 'lw t:wLq.boLntJ t 'lnfiWlf.wpp pbqntflntfll'wL Jb

~woJwfn ll.J'l pmLpo funtu,wtftbtn'- t:wJwp oq.m~n,_J bL 1,5-3 % wp

Jwfl Uf·WpntLw~n'l wLwq.w-ftwUf,wpwjpL 'l"''IUILJm.flbppo (HCp 1,5-

ITCp3 Jwftltpzfthpfr 'ln'lw.LJm.flbp)t flpp wLt:pwJbzU7 t tflftn,_"J umwLwr 

npnz z.wifm4_ .wt/_htfl ,wJntp Jpwon'-fiJwL 'twp 1 oq.~n~mqnpd-ntJ bL 0,2-

6 % ,wfJ,IJ7pJnft UfUipntL.wftn'l wLwq.w-~.W.Uf·WpwjpL qnq.wfiJntflbl" 

(ITOCCy Jwlf.'kfozfo 'ln'lwLJntflbp): 

ltmrh qnqmliJni.pbr ftnz.t[_ntJ bfl t:,wlJwL wt/_btfo pwpd.p tbpJ.wump

i:wfl nJJhon'l (825-880°) Uf'lpLd.-ofo.Lft t:wJ,wd.nttt/.wd-.pLhpf!t uJ.wL 'ln-. 

qwflJntjlhpp qppwnntJf! -WUfWt:nt/_ntJ t Jfl.woJwL nz. Jfr,wiL t:hpJbmfr

~mfiJnLhf!, WJL"- JbfrtwLpftwftwL wJpntjJJnL'bf! (20-po Jp'ht:b. 35 ~«}fUJ2-

o~ ):· UpU11'b9 Jw~JJp~bpf! tflt:mfl.w~t/_n~:J bit riTMU* uuunbpnt/_ ( Uf'lpLd.

gfrbftwJfru 'ln'lUIUJntflhp) b. ftpwL t:wtnp'ln'l f14_n4_, npf! sn'-19 t UIUI[pu,. 

f!llUI Jwuuwlfr Uf'lL&~ UfWpntbw~m.fiJnLLf! mnftnuflbpnt/_, puft Jflwoutd-f!" 

ofihftu t: 
ITMU36, IITMU48 k HMU54 J.w~LfllLbpp rzn'lwftlm.flhpf! ~ppw

nn,_J bL Uf'lLd.fr, wpntJpfr, pp11bqp 1 Ufn'lUfWIIrp qnq.JwL t:.wulwpr 

U.r~m.pmJpli qnl}WiiJntphrp ~pp.wnt/_nw hL wii.tUfpu•fr iUipurw'lpwL.p

Lbpfr 'ln'lw~wpJwL t:.wJwp,_ npnflon~.:J Jfowom.Jflhpfls UfWt:.wup_t/_ntJ hb 

p.iJpd.p ttb ftU7pw<.w'lnP'lU1frw 'bntfl JnLft ( <·urqnp'lwl.wphpp 1 t:n uwh(l-WUIJU{' 

t:Ufmtwpbpp qn'lwftoJwL t:-wJwp h iUIJlfl}t IJ.ed-wflwJpL rzn'lwLJmflbpf! 

Uf'I,Ld.fr ftwJ Uf'lLd.fr h ofrL~fr t:lun wpd-wflfr t:wJwd.mtt/_wd-.pLhpfl hfu 

lfpwuo JwftflpzLI.tpf! 1lzwLwJ,ntJ bfl UCp** mwnhpn1_ ( wpd-luflwlfrL 'ln'lw

hJn'-fl) k f!UUI JwouJI'Uijp 1 wpd-.wp,fl -U7nftnW11Jpft UfUipntfl,wiftn~..fiJntflf! on'-19 

IJ7t/_n'l fl1.mb J1Cp?2, HCp?O, .ITCp65, HCp50 tt.n'lw'hJn...P.bpfr t:,wlJwfl 

t.bpJ.wuuip-A,wfiLbpf! ~w'lJn,_J bfl ?00-800°, 'lPwL.p · J.lfUIIJ7~w£n,_J h& 

~wpd-p qn'lWflJn'-flbpp fuJ.pfdn 
'l-Jntr.m6mt 6mum4ntpJ.mHiihrli ntflbL 200° -fro !Jwd-p t:.wlJwL l_bp

J,wuurfrtlwLt lfpwfl.p q.JnL[IIWt:wl Jhmw'lLhpfr' wLwqfr, ~UIUf:Wpfr, J,.w.q

JpntJ[r, pfruJntflfr, pflfr'lflm.Jfr, q.wLfrntJ[r tt/_m_hftmfrftwftw'b ftwJ nz. t4:
mhftmfrJ,wqwft t:wJmd.md.mt}{/'i.thp hft. ~frpwrtt/_ntJ hfl WJLUffrufr Jfrmom

fiJntLUhpfr, qn'IJ!Uift t:.wJwp, npnL.p w1:fuwm,w'b.pfr eLP,wo.pntJ z.hL bfl

flwpftt/_m.J tt.fUitfr llrW{IUI9Jwfl (nw.'lfrnmbfu'b.fr.~wJntJ, t:hnmfun,uwjpfl ' 

m~fuLfrqmJnLJ b. lliJt'h ), t:w~wt:p'lh<wJfrfl 'lJntpm<wt fusw'hflhpp t:wJwp 

b. Ul Jlfl }t 
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* llMIJ;- npHnoil. MellHO·UHHKOBhiH. 

"'* llCp - npHnOil cepe6pHHbiH. 

'1-npt}hw~wfl t:lunw.pp.ppntfJJnth b'h lt£p~.UIJW9'hntJ 33-po Jp.flz.4 

66 % m~U7pJn'£ UfWpnt'hmftn'l t:-wJwd.nttlf.wd:.p'hhpf!, npn'h.p t:h'lntftpo 

uJfrb'l 4./rflw~fr wflo'hbtfru f!'hflwpd.w~t/_ntJ b'£, .wn.w2iUI'!Jflbtn4_ J!Wtfrwqw'i.to 

fv fr Ul J fr 1119 n l..f/ J n t'b t IJ.p.w 'b .p 4 fr p.ill n.t[_.n ,_J h 'i.t, o pp 'i.t~J.~J If, Uf ntUJ f, u n 1u.ll'q wl H
f'nLJ qnpJ'frl~wjp'i.t Ufn'lUfWU1fr9 Uf.wurpnruiJ7t/_wq Jfut/_wd- Ufnvw'i.tun'l.tfl.hpp 
( JwJlwJ,wU7bpp) 1Jhprzn'1Jwft t:.wJwpt 

IJ.'llntuw~ 30-nr.J phpqwu bfl· Jp .pw'bfr 'lJntp.wt:~UJl t:,w,f,wd.n'-llf.w.l-11 ..: 

Lbpfr pw'lw'lpntfiJnLhf! Lt t:wlJw·'i.t p_hpJmum[rf:.wfll!l 

ll. '1. 1 11 t " "' i 10 

"s' '! ~ 
i 

,;:. ,;:. t: 
t: t: 1: ll! l: ...io ..._ 

~ ':r ll! :r "" i' co "' "" il ~ :: = """' ·- :::s = il .0 '"0 = ~ 0 ..... ~ Pl r.ll ..::- 0.. ..::- u N 

lfl,w(ln•ft.Jllftn.PJmlll! .urnftnuUI'rr.f. ( f!Uur ,r.&U,.UWJ/r} 

62 25 13 
67 29 4 

19,5 4:4·,3 8,3 22,6 5,3 
21 49,4_ 11,6 18 

49,1) 13;1 27,3 10,1 
26 1)7 17 

50 18,8 31,2 
56,5 43,a 
56 40 4 

33,3 33,3 33,4 
49,_8 32 18,2 

q. l m Ju XVI 

lfhSil 'l n;:,t;PlllfJllJillJll u ( flnr;m-. lfbSlll .. nPPlf.flll6~ 
1111 "bp. eJtu.r~ntl USilB'ln'l) "b60il~hr 

§ 65. lTbSU.'lU.ltbflU.trtei.JU.I.JU.t.llflSU.'l-flllt.4]t.bflte US1l80J-tr~ 

T,ml 

5 
17 
47 

58 
71 

79 
96 

125 

130 
JBO 
145 

If bmm'lwltbpwJ pft~ ltw'b wpmw 'lPwflp'hbpfr IIUIWSJUI'b ~mJmp 
uhp'hm'b JntP h'£ t:m'i.t'lfruwflntJ 'l_UihUilf.Uih J /,m wq'l.t£pfr, Jhmlll'f.Wltm'i 

Jfowon..PJnthhDf'1/r ('i.tfrmpfr'lbhpfr, ft,wppp'lflhpp, opup'fUpfr), JbmUI'f:UI• 
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"' n'llrr11f.IJ •IIJuJu •J'Itbullf. 11m vm11. n'llrr11J.lJ '( iflqpm 'I Ofo B v111.tJI') 

. urljtJ;mJb 11,9 Jf1Uf1UJ'J'II1. lqp ljJqiJm'tJBIJbulrrpu~ J.m,pm:, IJ,mpGmJ'fJm.J 

ljJ'IIJIJ,Wf flw~urm•:, '!.m"tm•'/tlm"'m( tilhiJuJli 1u 'ltJnr~J'I J'lUIJ,m•nljuqm:, '!.'1 

ilptj:, IJm~mum-urqp ptuJ'I'JmlJGljbulnpu~ 11,m~,mplm~m<:, fl,q~mu%mQ 

''!.lfU'Inifl uuGmmJI.tlf.m:t bt.,,"b '!.lJFmll'!.mlllmnJ'lm J'lll'lmp 1f.f1 

mfJmpm:, "1 i/J'IIJif.mpl.,ufmpm:, '!.lJfmlm~mltGIJmuni '!.m~mJupun 1f.mil 

•umltttmil IJ1fpm' mml '1.'1 ptuplmp IIJmJ'iJ 1Jpm.f{/tu~miJ.,ubqil 1ulqmmnj 

-Zm vurm•Jm~J'I pup1ulnuf hi' 'puiiiJmmmnJlm· ~1U'J'Umtjlrr •JpmltJ-rubup 

-1qb G'!.m·bmv/'16 '( (JOO'O'-tOO' 0 ,Jpmpmm•'I'J lJur·m•lrrbulr1} puG%m'f.Ju-b 

Jilup IJmp'/tZ J'1Ulfhil IJ'I ljl1ml iiJ91Jlm~miGIJmum IJ'I~uru~mlJ. tilp1uu 

•lulmttiiiJIJ lJlm~miiG'!.mum p-rupu:,m•lnm· "' illnuf Jf'JU:,<mlrr '1.'1 lqp GqqJlj 

'ljJfp-.u '!.lJFmtJuiJmhmp plJ:rJ~~'qZ 'i/J'I'JtJmu~m'f l'"'u""'GuJirr fl,mpu-rul! 

'~~'~'l:t BIJmfpljp IJ'I J"fupG~mltJubm:, tr'(lrrmibuJpm miJmpm:, puJ'IIJ 

• -tJ.uiJm"bmp "' ii-Ofo OB vltt."fl' BIJ-sl lj1m]rm.v ljlmlJG.Jbulrrpu~ '1.'1 J'lUpmJb 

i/J'I'Jijuru~m'f JmJm·Ju.pufl tj 1Jf1,1Uf(/-,UIJ!J~UIU~m'f Gfl,mJIJ i/fl,-ruffl-ruJrurm:;, 

•lll'fl,f'Jmum IJf-rullmJuvJm·~ ljJlf(/'1ulf1, 'l.ulJG.Jbulrrp·u~ IJm~mt/rlm~m•:, IJmlf 

-m·~lJpm•J'Ilf.mibmurq.n :.tqihuf~ (~uq8qm.:uf:~m~m) ~mqmtftZmfam( 
tJ'Ifl,~m•nqUJ 11m 

1J11.ml 41' tjJqfl..,uiiJ 'Jm~mJrtjpmJq~mibmUJqp bupumJlj~ p-ruJqtr,umpmi:r 

-miJli qmhmiJm"/1 lq,l!JIJnlmiJp'~umu ppf'{J tp-,unflb b.J-B 1 IJIJllq·pqJmUJIJh 

i1Jnil.vmijr1tuff'I'IIJ'm:t J.vJmq IJm~m•qypm!Jlq~mumUJ'fl' bu-pumJtjq 11,yJu.1 

-fml Jmpm:, tjJ'f'!.IIJfd~b bupl»Ju "' uuJUJ~ lqp 1Jm1fl7u1Jijlm1Jqlq.n 

tJmpm:, tulqmnmJ 

•UJmlrr ( pmJu "' p7upfl lifm,) JqiJiiiJmJummJm IJmhmiiJm'b GtJ1Jt/mm11n ,Gt/r 

-uu~ tu~nvluJun ""b 'fJJ '1.1/IJm~·mpfl 96SI j l'fpum·Jij~ J'lUIJm~miJfJub 
"' 1qp~Jmlm'llm ilbufl'll' ljfm~ljpmvlqqmumUJ'fl' pmcbiJm IJlJlmu'{J 

t( IJ1fm 

Tf ln;q1f · 'u'llmm) ·ilurn1uJu~ tjbm"'"'l' pun tjJqiJIJUt/rmfl qmTfl-,uJhmm 

-Jm ~miJmpm'f' 'fmpqmlp '1.'1 p1uq,mJqp nqlnmluulipm pm~ p-ruqmJilu•r 

JmdmiJmonjnmUJmlnmpm'( IIJfm• j pluiJGm.Jlfp ptjJ1 p·fTIIq il1mpmf tjiiiJmln 

-monjlm IJrn'J'lfmlp IJm~.m·~lJ'f.m·njqp j ptuurm:;.J~ urntjnJ pu:,Jmlnmfl,m;} 

tjfm%t/pmJqqmltm•urqp ilptuGm·urn tjJqiJiiiJmJbmmJm "' ljJff1,1mur'l'iJ tmtjfl 

-mplf¥1 ltqptu '1.'1 ptuiJGmlmum 'J'1U~m:;.1Jr ~lUUf:t ~miJmpmp IJmpGmmn 

ljJqfl,ilf.mpllufmpm:, pu:,Jmlrrm1f.my IJm~mtjbJtulmmqp fl,mJrmJupun 

il11,uJu •GtjJ'IIJUIIJ'fiJulnpu~ ltuGqf1,1U 'J"'ulfltuurnf JqJJmUJ llltriJnJ ltjJmJ1f 

,J'(q,mtjGtjhulnpuJr u9nmp•m:r tjJ'IfJIJ1ulf1-ruJrurm:, "' tjfmJ-ruur%tuJurn mn1l 

lqpGmurn '!.9 uuJmq· pubuflqp nf'{J tJqlfruTIJ uuB'IfJlU 'J"uTfltufJ1ufm%mJ.o., 
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J.,Jmd •Jm'am'fl,mnjnmurm•lnmpfTII!t '"1 Jqqq,m'y.lJurnfTIIpJql JyJmJ mml '1.'1 
• -~.. f J -,. ... 'i J.ln1 I. i/n-.uT 

p-rupl'Jm:rmln Ju ljtt,mil 'urq:, tjJqqq1u fl-ru. m,.pu f'll' 1 fm'r ""t r 

-m:, GIJuJu '('1.1Jurm11n 'fl,'ludtjlup 'pmJtj;1up) GtjJqiJbmurqp 1m:rmJmppb 

G1Jmhmpm1 Jql'f,ilq,mJummJm lmqmmn ntjlmtn j 1f'lufl ilbuflqp 11,mqmq 

-tJp•mJq~mbmurq.n 1( q1fm "' IJ%mlnm•-umur'll' 'tnnmpJm,-bmtn'll') J911,mt/~ 
-ljbulnpuJr .vmG.miJIJmG ltuplfl,f'l'll:t'm'ln fi,'IJuqm·qmfl,fJub "1 (Jmlnm%-flmq 

-Jq 'tnlJtj;mJb-bquJJ •111tjtj;mJb-yqtjibln) ptupl-ruymyp '1.91 urq:r Gqmf'l't/1' 

p-ruqm•:;.ljp qtub'l:t i/J'fiJUlfi.'I'Julnpuq G11,uJu •J'IIJmtJGtjbulnpuq Jm•IJmurn 

.} ·rJ1'1Jm% pubufl'l'l' Uf'{J td'ffl,ilqmJumurJm ( tjlypm "1 % 09 "111Jt/l' Gtjf 

-uJh) buG'IIJlU tpulfl-.uiJ'I7uruqm.r lffl,m:;tjurnm· fmlpJur 1j nqlniJfm• 'tnqmln 

-puq nqln?qlj 1m·qm•urn j IJ1'1d.mq ]Tubufl'll' f1,m'lfmqtjpmJq%mibmtn'l.fl 
rJqiJiiiJmJbmurJm 'J'mlf 

uqqlmuryb qmo7m•q•tjpmJy·qmum'U1'1J' '!.9 p1ufl,mpqm GqmJI.t 'qtflmit{bul 

~u~Jnfqur fl,m•pJummdm• tjJqfl,ilfl,mJumurJm qmqm~ljpmJq~ j qim:'J'ilj '1,m'J/bu1 

-uqnjqur qmpn'm·tnn tjJqqilfl,mJumurJm ]tu%m1fi,IIT1'Uf fm1pJbmJm%'1. Ju t/11, 

.~""if 1d'lrt.il.rmp11uympm':, qfl 1u "' .:~q~m~6t{bulnpufa fl,f Jf1U•f1,mp1Jm' J~JmJ 
-upun i/J'IIfwlfl, fl,ll'tlqmibm•ur'll' fmpGmurn pu:,Jmlnm•qmy. tjfmiJ.fb•J.,u'ltmm 

-qp 1ulup puumy.urmln Uf'{J t( ptun'IGuJin 11,mplm~muq 19plm:, IJ9 LuJmq· 

llqiJ"''JfiJulnpu~ 1m:,mJtufb ZuJu ''1.1'9JJq 'fmlmf1,1) qmplm:, tjbmurqp 

GIJmufTII 'Jqfl,ilqmJumtnJm, tjurnmJurm·ln lmqmurn ntjlmur ~ 1f..,ufl ilbutJ 

-yp ljfmljbJ7u1muryp -rulut/r pm~ .flm%lfpmJyqmumurqp 'puntjlnnf'{J 1 

tdp·m''l'l''!.:J. lqpqmlp '19 uuJmq ilqmJb p-ruillnqu qmlfi"uml'lpm•ll:,. 

-'1,'{J tp'luqmilp lm•mmJilmp 'p'luqm.?mll.l't/:t •qf'lucbmhm•pq '1.'1' rulqrm:,mftt 

pm~ 'fl,mpqmlp 1tjGtuGmJ1 Gqmum lq]rumJtjJr . IJ'I uuJmq i/JqiJiiiJmJu 

-m1mJm pm% i/Jqfl,lmuryu fmpGmtnn• puqm•qm•u'l nf71 IIJ'ii'Jmp 11,mq 

-mibmurqp J-rupm• buG'IIJ1U il"''i "' i/Jqpm1 fmp·Jur j p1upGmurn ptj:r.Ju'll 

tjJuli.NI nf'{J ti/1m]rm'f tjJqfl,tjuru%mf j p1upurm·yJ~; ~mm qmffl..,uGquhm 

.t/Jqpw f1,mlfl7ufmpJm1 'JtJTmfl1u"JJ'Ilfmp 'p-ruJqiJfl,mpfmln fl,mlfl'lu~miJ. 
•1UpJml JmJmpmJ tj•J'f'f1,J'UUlm• '"' vlt/J' tjJqqJr•tjfl,nmp 'lulup i/flhu"JJqq 

. -mp IJ4fm•ur%m'urf1,uJr j plufl,mf!JI' qmqmpm'f tprrplmJrmruq ''l'"'ull.m'yt/ur, 

-nmpJ'Il bup.bm% iJ-tj0 "11'1Jt/J1 GtJ-&/'l: t/fl,my.ljtnnmpJyl qm'J'lm:, ljJJmm 

1mqm1Jplf:, 1m:,mJmppu •JmdmJupun •( qlfm "1 qmtjqupm fmpGuntju 

• 'Jt/fmJl) p1umJul·u IJflp ?tjq-btr,mqmJq p pmq 1tJ1fmlnurlm·ln IJmpGm'ilm·ur 

,fl,ilq.fnTm •qmplmqmuq '1.9 ptu~Jmef'J'I i/Jqfl,ilfmpmnmJtnmlnmnjmfl, vury:,. 
-1uqf7l tpu:,.JmlnmiJm:J. IJffl'J'lpmp qmtn ll.m•Jilii.:J. 'l:pn/m Ol "111!.41' GtJ-r: 

p1uJnJmlnmbmqmlpmp mfmmlnbuln ,GtjuJ'lu'1,umnJ tjJqqtjlut/r qmffl..,uJb 

· -mbmJ mlfPmJ:,fJm• '1'1 ptupGm•urn (Jq·fl,ilfmp~pmp •J'III.urqqtjJd) iiJyfl, 

-ilfmpmnmJurmlnmnfm'l uuGyq-.u "'f tjilfl,mJI.tmurJm tjtnnmJurmlb ;i/J'I'l 

-tjlup (tuqmlnm 'ljmnmp1m 'tjmtjtj;mJb) tjJ'IIJhm•ur'll' 1u "1 ( .fJqll.urmln 

-uuln .vmpJtjh91 •tjJ'IqJI1uJm •tjJqfl,hfl,uJJ) tjJ'IIJilfmp1-ruympm:, 'lmlf 



q.pwf/Jfrur[! 1 ntflhf.t pJmphlf.WJfrfl swfl9mJ wmnJflbpfr zhpurw.[_np 'lwuw.[_n

{'nt/JJmfl, ntumfr It oJur.[wtt hL pu.[h[nt. ~w.mqnt{JjwJp (MoSi2, ZnS, 
Cu2S): OpfrLwft )l(fp3Ue 4-20n qnJUfn'l.ftsfrwL ntfl/r hpftwfJwJfrL .t;frJI! 

()K), UfWpntLwqntJ t 3 °j0 'ff'wfPfrm (fp3) lt 4 % ZnS (Ue4 ), ttwftnm

fthLntfJJntL[! 20 % t (20n), Jhurwqwftwb .t;frJpb n~bfr U[hnLfrurwJfrb 

vmpnt~mntpw ( Ufhntfr"'wJfrb uurpmftmntpwL uurws.fmJ t p.wpJ.p t_hp

Jwumfr~wLwJfrL hn.wft.wLJ,wf.t UfpnshuntJ hpftwfl.fr Jht_ qpwf/Jfrmfr Jwu

f.t/rft;Lbpfr, '1/rf/>ntqfrn.f.t bUJbWUfW('.t;n.[_, fntt}Jwf.t zbnp.t;fr.[_): /J.Ju ftnJU(n

q_frsfrwJfr zlflJwf.t 'fnpqwftfr9f! Ufnlf.UfWUl/r qntJ'f/r ul[.wurJwJp q•wq_JmJ ~ 

O,OOJ_:_0,007, HB=6'0-JOO, ob =13 ~9-jJu2 (nJ. UfW~wJJ), wnwf.ts

pw~wlfr .[pw fJmJLwmphffr mhuwftwpwp G.LzmJI! Jfrf.tllt 100 ~'l-jJJ2 
JfrbJ.k 4,5 u'/tl_r~ •wpwqntfJJw~ '1-hUfpntJt 

'0 wft nurft hf.t J bur wqw ft h pw J,fr.ft w ftwL w nw f.ts.pw ft w l f.th {'[! {.[_ nw Lthp, 

f.thf''l-f'Wft'i.Jhp) wfnpnfr.twpfrf.tht/r hf.t UJntu.[_GfWUfhU zlflJwu WJb "iwf.tq.mJs

f.thpntJ, npnb9 .t;wJhJwurwpwp .t;wG.wfr.t It ftwf.tnf.tw.[_np JntqntJ{! '1-J.fwp 

t _qwJ wHf.twpfrf.tt 'J.pwf.tp ftfrpwn~fmJ hf.t /rf.tpf.twfJfrnbhpfr, w.[_urnJh.(!h

f.twLhpfr, mpw.ftmnpf.thpfr, .t;wumnsf.thpfr, JwLwttwqnpttwftwL Jhphf.tw

f.thpfr ft UIJL Jhphf.twf.tbpfr nt Jbfr.twbfrq_Jf.thpfr zlflJwf.t .t;wf.t'fnlJ9f.thf'ntJI 

9-f.t'l-fr~w.[_np It .t;,;ln.fwftw.[_np wnwLopwftwtf.t.hpintJ ftfrpwnntJ hf.t 

rtwftnmfthu Jhur.wqw.fthp.wJfrftw'twf.t qwur/rJ.f.thp, npnf.tp .wU/.w.t;n.[_ntJ hf.t 

Jnulfr UfWZWf'[! wnwf.topwftwtfr .wJpnqp_ J-.wiJJW•JntfJJ'wf.t JwJ'thmmJr 

t~.w~w&. (~r~~g~nli) bJJLtphr~ qfrp•wn.[_nd hf.t tpuftw.[_.wurnpbhpfr, 

ppfr'tsfrnL JwJLfrlbbf'fr, w.[_urnJhphf.twf.t.hpfr, m.wufthpfr lt .frLpL'ffJfrnH

f'/r •wpq.hfwftwJ/rf.t ftnG.'l.wftbbpfr, Jw,Uf,w.fhLf.thpfr lt uqw{wnwi[Lhpfr .t;w

Jtupt 'J.pwf.tp u1burp t oJur.[_wJ Lfruhf.t pwpJ.p lt ftw'Jntf.t ·zq,J,wf.t 'fnpr}-wft~ · 

ynq (0,25-0,60), J.w~hpltmJfJfr .[_pw JfrLJ.ft 1000° p_hpJ.wumfrG.wufrf.t ?-/r
J~uw1nt t:wml[ntfJJwJp (;_np zlflJwfJ JwJ,wLow't), L•w.f y_hpJw.t;,wqnp'f'w

~ WUnt{J JWJp ( zlflJw•f.t Jowqhpf.tntJfJfrs y_/ipJ nt{J JWb .t; hnwoJwf.t -':wJ Wf' ), 

p-w.[wpwp wJpntfJJwJp lt JwzwlfwJntf.tntfJJwJp, [W.[_ .t;wpJwpwp.hp

JwJp: l.wm'tntfJj'ntf.tf.tbpfr .WJUUffrufr l[nJUfLhpunq od-ur.[_wtt ftwpnq hf.t 

1/rf.t hl J /r w J'i.t J hu:.w 'l·w•ft hp.u.tJ /rft wftw·f.t f.t Jnt{Jh p[!t 

l;lflw'l[wf.t Lsnt{Jhpfr .t;{rJ.f!l! ftwq_JntJ hf.t hpftwf/1! (J.nf' zlflJ.wf.t 'lhUf

pntJ) lf.w·J Uflf.frbd[! (Jntqfr J.frr-w.fwJpntJ wzfu.wmhtfru): f.JnJU[nqJrsfrw

f.thpfr Jhl zlflJwL q.npttw-lf.frsl! Jhttwsf.thtnt .t;,wJwp, LhpJntttmJ hf.t ufr

Lfrltw.t;nq (Si02), wuphuur, pwpfrm (BaS04), ufrL/rsfrmJ, l[wppfr'I-Ubf'• 

opufr'I-Lhp: llw·z.fhtnts lt tn.fhtnts Ufwzm_Ufwf.thtnL .t;,wJwp ftnJU[nq_frsfrw

Lhpfr Jhp_ f.tbpJnu}ntJ hf.t 'ff':wf/Jfrmr 

b f' I[ w fJ fr .t; /r J pm/_ 1 lfl•w l[.ui'L f.t J n t{J hI'[! ft.w f' n If. w f.t n tJ h f.t '1-fr J w L Wf, 

zlflJwf.t Jw'tbpf.tntJfJfr .[_pw UJ1LWfW9nlf. 1 Jfrulft 900-1000° wzfuwutWb.[!W

Jfr'b thpJwumfrG.wLfrL: P.wphL~wum_ •W'tlfbsntPsntL ~ ntbh'bnul hpftwJJfr 
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lflunuulw;bpwJ/rftwJfo .Fbpnqm/_ wpurwqpntJ hb wurwJflwflpl/_

bhp, pnntlto.pLbp, 1/_nwltlthp, oqhp, uwp.phpfo, JwJwonLJOP Jbfuwflfr,qJfr 

b t:wzl/_foz Jh.phltwlthpp qburw[lthp h WJ['ttt IJ.pm.wqpwlt,pflbpp .wJpnLj}Jwb 

h -bzurn.fiJwlt pwp.!pwoJwlt t;wJwp t;wl:.wfu ;ppwnntJ hfl ;.wtfoppmJt 

IJ.lt':pwrlbzur { .ltzbt, np p•w•pd.p J.w,ppntfiJntlt h urhfultntnqfo,w;wb 

.t;wur;n•fiJntltlthp (t:.wur;wll(hu JwJrl/_hlfmLfiJnLlt h tP"l:"'· t;wurfrltbhpp 

tpn.pp J.wtfrhp) n•lthonq tfrnzplthpfoo uur,wol/_w~ Jhur,wq.w~hpwJ/rftw~w'& 

wpuuuqpwb.pbbpp *wpnq hit lt.wfu.wllf'W'urp.UJ!utnqw~.p t;wltqpuwlt,w[ UW1tf! 

h mw.p ii.fJ1_JwJp J1_w~J.wlt h'l:wltw~hpnq qbm.wtlthfl umwltwl'nL ~,w

J'wp1 l!uur npntJ, qhtnW[bhpp umwoJ,UI'It urt/_l'wl mhfubn[nqfr.wb Pn•JL t 
u,w1pu uurULb.w1 l:zqppur pwz mbboniJ. .w'bt;p.wJbzm A.4p flwfuwUf'WLn• 

pwumlflwd-.p'hhp, npnl/_ JUw'hntJ h'h · G.zqppur 'f[lnzJJw'il h l(nJwfJ hqw

'i:w•;·lthpft 4/tpwn.Jw•b -\bwpwt/_npnt}JJntflbhppt .I!bpJwJ,ftfl, thpJ.w-.pftJftw

~wlt h thpJ'.w-Jhfuw11ft*w*,wfJ biJ.wb.w*bhpft *fopwnntJp mif.Jwl wpur.w-. 

'f(IWfl.pflhpft uurwoJwlt urwppbp uthfufJn[nqftw;wfl tfrni.[Q(InLJ -\ltwpwl[n

pni.fiJnLfi { urwtfou umuibwl pwpd.p Jlrfuwflp*w~wb t;wm*mfiJnt'bbhpf!• 

pu~ npnz *"Jil(nqftofo~flhpp qhll(.pmJ fJwh pwpdp t:wmm4 t;wm;nLfiJnLfi

'Up (*pw~wJpntfJJnt'b, Jwqflpuw*wb -\wur;nLfJJ"rL'hflbp h WJL'~~)1 

P18 .mfo"IP wpwqw-\wm "l"'l."lwmp, npi! IIU1LU9's/.w~ ~ t;wJw

u.1wmwufuwfl pwqwqpnLPtw'b tfr·nzn•s• nt'llp wl/_htft pwpdp -\wml.rntfJJntfl

thpt lJmpnq qnp~ft.pft uur;woJwfJ Jhmw'l..w*bp.mJftilfJJJi*•wb Jh~nqf! qh

rwo'bntJ t wpw,w-\,luur Uf"'l"lwurp ntlthow~ Jh~ pbpnt}JJnLfl(! ~wppfo
ljLUJfr'Lr tfo%1/_wofow'iu 1800° thpJ.wmnpf:wltmJ hp~wp,w;mh J,,.,w-ft~tJ,w•L 

z'tnp~pl/_ uurwos/.ntJ t wl/_btft tbqftpl/_·w~ Wntutnbltfom, .pwfl u~l/_•npwlfwL 

P18 "t"IJ.Uf.Wtnp JfuJwb JwJwlt.w* JpltJ.h ·lliJ'f thpJ.w•ump"S.w'b[! *wpG.m

wh mm.pw9Jwlt "lfl"9hu.ntJ, ntump h .wt/_btft pwpJ.p zp~w~wJnLltntjlpu,: 
lfhmwq.w*hpwJp*wJp Jb{lnqn.J/_ umLU'ttntJ hlt wpmwqpuAJ.pbhp Lwh 

Jwqbpuwll(hu tfowpnt~ h J.wqltpuwU[hu ~~~~p~p, ~p.urft.w*wJnLL 6. ~(lllh 

~w1mJntp, z.rlwltqnmt/_n'l. h .wJl ltJntfJhpfoOt 

lJ'llU bPlJPOP'). 

·q, l m lu XVII 

§ 67. ••mtflU'bl'bbl' btl. ''ltu.u:;u·u.uuu.bbl', 
·~t'U.b!J '~U.UU.lJU.tnHINfl! 

lifo zwp.p, wrzwl/_lqw"'~~~ opqwb.w4-w1t, Jpw9n,p1n,~b·hpft Jn1 h~"tt..
bbpf! *wpn'f. b£ Jpw'iuu/ JpJJw£9 -\lun JfotJnth*"'lJWP mJbpm/.. 

~wU(J/_w~, JP,wltJ,wfJ Jnth~nt[-Oftlltfithppff irw''lJI/_w~ l'l/lw£bpp A.hnl/_
1 

UJIUllf.LUfllthtnt/_ Jwftp~PJ n[b*nL[Ithp" 1 

ll.JuUjpufr J.w~pnJnlb~nL[flbpp bp~wpnL/IJnL'bf! -\wpJnl.pwl/_np h -\w

f.Wpw4,np wltq.wJ J bd- t .ltpow·lto l w Jltwftfr J.wtfrfrs h ltpw.1t.p If wq·JJ/_.wd

Lit mwult,t.wft h -\wpJ"'P -\w'f.wpwt/_np UI'UfnJflhppiJ
1 

iuJit 'lbUfpntJ, bpp 

U(wpq ltJntfJhpfr ( t"L[f1 UU[ppt.n 1 fJfJnt'bbp, t;pJ php h WJLit) Jntb~nLL.'bbPI! 
lfwqJI/_w~ hit f!1t'l<wJh1tf! Jp .pu/i.rp oLUtnnJitbppfft 1/.J'fUjfUp Jw*pnJnlb-

ftnt['lthp[! ~ntl/_"'1,!1 bit UJ"tfnlbrlibr, fou* ltmJit·m~fr"' Jntb~ntt'bhpf! (1.1!'1.· 
~wJfo 0'lw~'hhp), npnltsfrg ~wqJJ/_wd- bit q.pwfJ.p,, %n1.J/_ntJ bu dn&.ndbrlibP:. 
~ntfoJbpwJfrlt JnlhJI"'llthpfrg ~w·rl'14:.w~ ltJnL/Jhp[! flmJitUfhll ~n1.{11ul 
tit urir1ftJ bplthp r 

Oppb.w*, "'"lMPf.t·h1t ftn1:.t/_n'l "l"lfrJbpfr Jw*pnJnth*"'ll! *WilnLIJ

'iw.t t JnltnJhp -\wlt·'Jfru.wa.nq tJifrth1tp (CH2} Jni/,.~nL[bhppgt .tTJnl/1 .. 

t{lfrt6'bp !}npJmll! ( -CH2-CH2-:-Jn D"'Jfl t utwtfru, np 'hpw J,tlllfn'IJ! 



t1Zf: 

t( r~uGmurnJ.m'J'bmJ) pwGmn'I'Ib'Iu~tf1uln 'If p-•ui 

-u~ <J.u:,-Jmlnm''I'":J. 'I'"J''fnml'Im' ( '~""'' 7J ~m''/'Iul'm ·J~ul) tfJqiJ1>u?'f1ui' 

bJmln ,J'I''I'~~~uiJ•uJin tf~m''II'Lu~ 'I'I pw]rGm•mn ~'"'I'"I''"'f tfdu 'pw" 

-fBuJ/n ( 'J'"J'Gmlm'll.m) 'Jm pJu "fm p·b m~ tfJ'f'J1whlupu.J~m.fl tp>u'J'II(>u 

ifl tfL'!ur r~uurmliJm tfJ'I'Iur~~ubuJin '/~'"'II'Lu~ ~m'Im~mp tfJ'I'I'"tfB+m'lu 

t/ntfln-bF'fl tmtfGmbtfJqptf1ulnm•pm:, pm~ m'tfGm·btfJqptf1uln Jndm"Jm•nf 

-nmurmln""l''"':r ~ pw'"flu'f 'ImtfG~.milfu 'Im'fm•¥rtfd 'I'"I''!F·~n tfJ'I'J1>u'f 

-'11upuJ~ml' JpmpGm"/'1' tfJ'I'IJ'fi'UIJUJ' 'I~u'ImJmur pm~ 'I~u'I'"'I''"( 
''I 'I tf·lnJmb•m ~ m:r'I mm pJ 'll i/Jq'I J'll' tflu In rtf ur~m'l-u u I' 

-Jqd ,'Id'I1nFm 'TJV 1Fm lmiJmurn 7J 1'/~mlpmJ'I"f ~7 Ju]rmJm'I:r (illmurqll) 

j}l'f'f f_m"fGmurn pmb'Im lp,qp -,.u'Umy.urm/rr! M'fl :l'll' tfJqiJl'tff~ul J'~U-,.flul 
'Iil 7]' IJluFfi'~u'Ilunu:r,-~tfGlufml' p~uJq·J IJql ilulff ~'"'I'"I''"P 'I'"I'Gmdmur 

iJJq'JJlf ptflu /n r-!ur~mqvu J'J'ffi 'tfJ'f'JJ'fJ'tf1u /n ~ tfmn mJ/n:u J'J'fd 'JlU f d1uJqJ 

-Jmur r.f. •tfJ'I'I'I~ufd>uGmtfp Jmfl~u~'llupmJvJmd LuG'I'I~u mJ1uur~~uJurn 
'ItflmGijmG pm~ 'Im~mfmdmur tfJqiJ11u~qlupuJ~.ml' 'Ilf J'lu"flnJq~mn/ 
-u.p ~mur IJmTffwGqbbm 1J'I'I'IufJub lfm 1J tfJ'I'IfiFmbm-umy. IJflubm~·ml 
-lUIJmpmJurl>u ''I'" plfjy. ''I'"f fl~u pJ'fl ii'IuJu 'GtfJlf'I'IluF dluGmtf I' Jmf1>u~ 
-qlupmJf_mG I''"~ GtfJ'I'IJ'f/'UIJUJ' 'I'I J'lu"fGmurn ilJqiJJqptflurln rtfour~mqu 
-upJ'I<(/ '7Jlrtfp tfJ'I'IT'ru~q1upuJ~mj f_m"fJu]rmLwfy. pm~ 'ItfFmfb ,J'IIn 

''f.'ifm61J.m6 rm~ '!."'~ 
-m .. mJmtn -b 'f'mfoJupmlnur, -d '.TfP 

-mfmtJbl pm~ '!.t/Tmf>b -m ·d"'f'l'l qo~q~ 
-l1o~qlopu.1~mp 4..1!f~..I!(J'l[lll(u '!11:1 ·~'l. 

6 d ,., 

@)) 
.~ ~ 

-m~ 1~.m'IFm1 Lqp~u 'I'"~''"t/l'tfil 
TJ'"'I 'IlfiJlU IJ1uF£i~ufub 'Gtflnm~ 
Jmfl>u~.lflu plttfp tf'GmJ 'p1uG'IuJu 

•JJ'I'IJ'II'tfluln (b '9C l ·~'I) LuG 

-q'I1u mJ1uur~1uJmn 7JfrnGIJmG 'I 

'I'"~ mf_rmJ mur tfJ'1 ~ l1u ~'11 u p.uJ~ m I' 

'I'I l'"u"flu~ "}t~ut~mquup.J!foff 
tp•luJ'1'Iltff1Ul tf·~mluJu 

lulq"fflU] TJ'"'J 'Jlf ~'rniJlUIJ'JiJ iJJII'J 

-Jqptfluln ~tfurnml/rr!upJ'f.g ''I'I tfl 

-nJmiJm~m:,mpJIIl ,'Iii'ItfnFm '"l'f 

Ju'I "fulm'Im mn •lq r~mlpmJII" 
7J 1'1"fGmilmur GtfJu'I 'Iff LuJm'l 

iliJi,truib p>uillnqb 'l""'Ffi>umllfpmJ:r'IrrJ tumq':r GtfpluGmb'IIn 7J Gtfp>uG'Iu 

-m·n· tfJ'fptf1uln ~ • lu"f'Im·ln:,mln ilJu 'il7Jf fm"fJm 'Ill J'lUIJlUrbiJil Jpm·itf 

->uml9:, ~·m·m 'Im•fd1uGqbbm 'I'"J'Z'I:J. 7J lUl'f"fGmpJut/;llb 'I'I ~mypuiJ'II/ 
't/~m1y.t/"f IJlunu:r-~tfGlUfml' 'I'I J'lU·IJ•GIJm• iJJ'f'IJqptfluln nfm ~m''I'"I''"i' 
'I'"I'Gm~m'S tilJq'JJ'II'tflulnm'J'm:r 7J ilJ'1'IJ'11'tf1uln f_m"fpbm~ (J 7] m '9Cl 

·h) G'/Jq'Ilw~qlupuJ~ml' fm]rJu]rmL1ufy. pm~ ijtfFmfb 'fm"flnm~ 
]ruJq'f>U Jmf1>u~'11upltfp 'I!! p>u]rlu~ Jq'IJqptfluln ~~utnmllnuJt.Jq ... 

liZ£ 

'IJ.lfm 7J ]rulnt/m tflnm~ f_mLq if 

r'l'/p '/JII IJllU~'flu I' ;{ J pmf d>u nJ'I1r1"!'/b '/1uln} J prtif d>uJ'IJJmur '/Jq <Jrm7 · 

fhu~'llupuJ~mp '("fuvl~ JmFl>u~'llup} ]ru<Jrml 'I'/lt/p G'ImJ'I 'pU7J'f 1J 
.1u'fqlupuJ~mp • ]ruf mJlUm'T>uJmn ( nqlnmf'll') 7J7fm '"fuJII'I'I>uf d1uJbm'll 

-mJ 'I'"~'"t/1''/il G'ImJb 'Ifmtjp lu 'I'I p>u]rluJu •JJII'JIJ.>ufd>u~urm:,-'/d'I'J 

·dfm]rhuvmpm:,. qm~mLmur'll' 7J n'lln'liJ'/ •iiJ'f'I'I~ufd>u~~m:,-'/JII'IJqp'/1. 

-!:'w t(b '9Cl ·~q} J'I'JJqptjluln 'It/fmG'ImG pm~ 'Im~mf_mJmm. 'Ilf p>u'J 

-Gmlmvm iliJmJb pwilln'{IJ Mm 7J ]ruJ9Inm~ tj~miJfml 'Im~mt/ptjil l'{'J'/1 

9m"flmm~ UJ!f:r G'Imfpt/J' 'I'I LuJm:~ ilJII'Ilw?lfTu'l'uJ'fm•p qtfFmf'b 'VJ9'I 

-Jqptjluln (J '9Cl ·~'I) fm"fJu]rmL>ufy. 7J (m '9Cl ·~'I) nrrrfmodLl pm#t 

'I'/Fm~b ,'I!! J'lU"fiJm•pmJ iJJ'1'IJ'fi'V1uln 't/7Jf tj1w?'f1upuJ~mp mn:J 

''ItfJ l'n/ tjJq'JJq p'/Tuln 'Im'fml m:efLluJqmq:,. 'I'f J'lU'Jm~mm•ln ( IJlf m 

7] Jq1J~1U7>um~ '_Jqpqn/ 'Im~mmnq:,Jm} iJJq'JJ'{/'t/1uln ]ru]rfl flfl' Lup 

-Gmurn ]ru"miJmLq 'Jm~murn'I:,Jm 7J'"'I nqln'liJ'/ ''Ilfm 7] iJJ'I'JG>u~murtjlnn 
'('IlfmJ 7J Jqd~uf'I IJtfGlufiFmrln 'nilmmqp 'ImiJ!m•mnq:rJm 'fiLlUd 'I'f pw~ 

-nqrJurmln GtfJu '~ fl>uf'I f_m"/rGmurn G'/ff>uf'Imurfm•<Jr} ilbu1wf1qG •ilJqp 

·qn/ 'I'"~'"'J.J 'I'1 iltjntjlnl'Jt/ <iJJq'JJqptjluln IJm~m·IJJ tjntfln'If'fl :J~wlwm~ 
'Jm'~m'IJ p>u'Jm'fmmln ~ 'Itfdpn/ tjJII'IJqptjluln 'Im~rmfm'f]LluJJmrq 

''I'"'~mfmf]Llu#qurq:, ~ pw]rlu~ ilJqptjluln 

mlnm '('I1fm; 7J p>utjGtfltjn-'IVf'"n/fm• 'mubm-'{t/fm'n/fm' ''IVfmJ.dfi 

-'It/ftrrn/f_m} J'f"l'f 1fm tjlnml] 7J'""' 'I!iiJ>U IJ>uf iJwfub Gtflnm~ 'It/f•'"n/fm 
-'It/fmn/f_m-tjGmJ 'qfiq ~nt/. ''I'"~m'fm·dLluJJm<~ 'I'I 'p>uluiJ 'IJ•t/fmn/ 

·f_m-'It/fm'nff_m'-,]ruTJf ~'11' tjlnmiJ 'Ill f_m"fGmtjp iJJ'f'I~mLo tjJq'I1w7 

-qlupuJ~mp G'IuJu •ilJ'f'IJqptfTuln 'IF'fl :(JqiJJqptf1ulnmpm:, '!'1 pw(rlu!f 

il'ImJIJ pluillnqb bfm) GtjJ'I'II,Jqpu'Jul' ~mn'lurmJmm tfln'/UJ il'1J'1 pm~ . \ 

1u~Jq fm']rJu•]rmnmiJ JpmFff>uiJm"JmrbJu6m:, t/~.m:luJu "l'"'I. 1'1'It/'1 f'"r 
-lhuvm·~ 'I!! LuJrm'~ il'ImJIJ '(iliJqlt/dN1uln nqlnl'It/) GtfJ'I'IJ'II'u'Iul' 'I""!' 

-il'Im't/1' 'I!i'Itfl fm"fG>u-um~ ilJqiJ1>u~'11u;puJ~ml' Ju ·~7 J'/hm•UJJm'fJJ 

tilJ'f'IillllJ 

-Jm 'It/tt/p G'ImJrr. 'I'f'flU t/urm~'I ''Itfnm•p tjG~mf_Jt~b tjFmtjGmbtfJ'!I't/1ulrr 

pm~ tjuZ~ JmF1>u~q1up tjJqptfluln ]ru1qnun/ 'tjurnlU :('I 'I nJ'flnntjlltjluJrr 

,'Iii'It/nfm} ]ruJq<frm7 7] ]ruJq'I-ut/l~ JmFl1u~'ITup 7J'"'I 'I'1 JqJJmur ii'ImJ'! 

•Jm:dm7fmq:, '~ JqJJmm p>uJ'I'Illu~'11up•url~mp JqJJmur t/d1uF'I 'IF1u.1 

-"]t/1' il]rt/d U t/J'I'IJJqpuiJUJ' Ju t/'!~Qy~ 'tf'Iut/1tfp 1Jl'It/l'· 1q''I"''":r ~ LuJm~ 
ilutfZ~ JmFl1u~qlup GljuJu ''I'I JqiJIJluFflluGmtfp Jmfhu~q1upmJ'fJmJ ilJ 

·qiJJqptjluln ]ru-umy.urmln IJF'fl tGt/'ImJ'I ~ f'1/' pmbrr.m urmZ GFmJ '0 ~mp 
-pbm~ IJfm' GtjJu} 'Itful'f JmF1lU~~~1up tfJ'f'J'UIJUf' ~ ~t/'urm/n.mpbmtJ ilu'flt 

JmF1JU~q1up. tfJqptfluln 'Bt/fm"fJbmJmZ ilJq]r ~ p1u]rbJmln "11/nl'Ir.f. 

tGtf~m•fJu,b tfF.m~GmbtjJqp'/Tuln ~ p1u]rlu~ ilrt/d U J'lUJlfli 

-1>upJurl; 1mF"fs tGtfJ'f'Il>uiJ'flup IJmp'(mt/p "fu"fd u t/'I'I11d~ ~ fm"fpbm~ 



1££ 

I'""~ puJ'I.IJf1ub qmbmqmb f1U1Jt/1 'I'I fm'NJ'I'I JmilmJupun ilqmJo{, tpufl 

-LiltJ ( fM!PffJ'I'I) fmpJubuU1· puJqp'fn/ ~t/Ulqfiqt/n IJ'I fm·pU1m·lnm.,gJ7 

ilquJu 'lrun tj.JufJuJ 'I'I fluHJmLud iJJ'IIJ"ilm•qt/Ul'fb ptjU1mJu~n 

tJm.fl 
-m~ tjJ'IIJlmiUl'flJ LuU1-mn/Zm puilfmpqu'IJ Jfm•G n'llnmJqm~hqil 1J tjJq1 

-?tjJm'fm~ 'tjJqq~·mLoJ/ImU1 •tjJ'fiJ•Jtjhml11' 'I'I J'1Uf~ubmU1bo ilnilmqtjtn 

-9b l'lf 1Jmff}1uqtjlmq'lii'IJ] t{nilmqtJU1'fb qm~mH'In/'1U1mJUJhl~) Jml' 

-m~ tjJ'IiiJmn 1Fm IJmi'JmpmhL 1J ?tjn/ZmJmJU1h1~ 1J !jilqqqm~mip '1/J 

-qqlqqmoln ,J'fiJ"lt/muhl' ql/fmoU11upmJ-pJm•J n·91nJu 'I'I f'lufmvmf ilqmJb 

'J'1UJ'fiJ11mpmbmqJ lfm 1J J'1Ufm~t/"'n/'f'U1 t/•lnom~ 'f1Ufm~I/'In/'fU1ut/'IJmv 
'l'll' qmFfi1uq't/Zmnii'II'""JU1h1~ 'Ilf J'1U·pfJubm,U1bo qJqqnilm"JI/Ul'f'b 

t{~m"'""'I'""f 'I""I'~'f puilqf.m'TJq t/J'fU1JqZ) ·~Jl.r/il~ 0081 
illJUIJul' qmf£11Uqm~mb-pmv.rno 't;JlJl/il~ 9l-9 .(puilqfm~Jq 1/J'fUlJ'fl) 

~MtJMJ'Mf 'JMfb'f iliJri'IJ'~mn qmff}1uJJ'm 1~ £Jlnjb t1 J-G' J ilq1uff}1uU1n/ 

GqmJ-6 tdfmJ'mmh qmFflluG'fbbm t/J'f'JU1m~t/J'I/il qmbmqmb 'tfJ'I'I 

-7t/f1U7 1Fm 1J I/J'fL1uf 'I'I IJ1ufm~ 'puJ'IIJIJ1uffJ·1U~U1m~ ?tjmu~·qfmJU1h1~ 
f_m·l IJ9 f""PU1fO i/Jqqnilm•qi/Ul'f'b tilJqpqn/ 1Fm 1J ql/fmluqqt/;-m.fu/'niluln~ 
'ql/lm,luq'f</; ,JufluFq LuG~mlnim~ n91nJu· ~nt/ 'ilJ'IfiLfi l/~m·nqU1 J9d 

-JmU1 flUIJm•nl/hqm•~ 'I'I fi1ufqm•G1 J'1UJ'fqnilm•qi/UI'f'b :njm9~mq'fl (m 

t{q1Fm 1J JI'""J'U1m~mGuLn 'ilfmpZuJh 1mJp I/JqqGuU1 

-nin~ ,J/'mJ'Jm~) puJ'fqhufi'IJ' 'l""l'~mll' qm~mHqmn/'11' 'I'I f1U1Jmmn 

J'fqilqmJbmU1Jm Gt/J'IIJninnml'mnmlfn JupmU1J9Z jmJmJupun 

''Ilf lnuJU1u1, 
-t/qm ,qilqt/nfm ''Ilf J'IJ.JmUJ pu·Jqqq1uff}1uLL1u Gmfm~mLL1u "1 'U'f!fm!J 

-JUb qt/J9U1JqZ t/fiwFqm•Gl •ilJ'IIJ'J1uFfi11i·~U1m~ qm·~mHqmn/qJ' 1J qm·~m~ 
-t/bt/1;. GqmJn lrt/~Jurr.l ·l/fmJ1um~1uJU1n Jupm•mJ9Z t/J'fqmonnmfmnmllb 

tilJqpqn/ lrt/in~mqvui'J'Ifi qm·bmqmb J'1UIJ•mnt/hqm·~ 'I!f ill'l/!r IJt/fmJ 

-qft/luln f1UJqqm·nnm'J'U1nm1·Jn Jupm•U1J9!} tpuiln'fU1 I/J'fiJilqwrJhmU1Jm 

tJint/U1 limo 1J t/d'IIJ~miJruLun/ 't/JqLu-p 'I/J9l.mon 't/J'IfiJqfi 'Ilf J'1Up~JmLupf 
ilJqqmnn·mJ'U1nmJin JupmU1J'f!} tJqqilfm•pfJub f1JJ'pGm,U1n GtjJq·luJ 91.11 

-lmb,mvi /'""'~ ql/fmLu!rm~t/lt/n 'qt/FmGJm]r.~ 'q·~mlnm 'Hm'lfi'It/n 1(q1fm 

1J bmFJ 'qut/;t/Z) JqqilfmpfJub q~milfmil• 'U'IIJilfmpfJub q4fmU1n'fJ 

-nm · •Jqf!Lfi 1/~m•nqm J9JJmm 'I'I J'1UJJ.mJI/~ f}lufqmG1 n91nJy tmJ1uur 

-~1uJmn JupmmJqZ fm•pJu7JnJh ,;,n4n/ 'I'fiJ1U ilqmJq 1J puJ9mJqZ vq!rmb 

-1Ub ~ fmpJupmnmb ilfl1uFq,mG1 J'lU.J'fqmnnmr·mnm-1/n JupmurJ'I!} 

JQt).llOOllJISOll)lb )u.lS'IllQi.JUJldQ-fl JU).'flsJQ2 'S9 § 

t flU J'f'Jll m p moh mqJ 7F m 1'J J'1U IJlU f fiJUJqilm IJlUihJm, qmll'm'~l/ 'In/ '1 mu •/!1 
-mu 1J' 'I""~'""'~4'Jn/qmmJm~q1~ 'qut/Gm't/lrm 'qt/FmJuU1~mJU1 'ql/fm]4ilur 

0~ 

'umpm 'l'll' '1*1flwqi/Zmi/Jmn· 1J -rtr9J'Iil'lf 'I'I f1UpfJublm·mbo IJ'IJuqFml 

i1J'I'I"""nmJI"'"M11n 'qmn/nmUJ;;,).ml'm~ qt/J!fiJIJ1Uf f}1u~mm~ Gq'fJt/ 
. . tilJ1mffJ~ul/•1qGqm'fm•fi qm~m·~l/mlno IJ'I fmp 

-uipo iJJ'IIJ"1uf I' 1 q·q fm;pJu pm·q1ub _pm•l J'I'I""""m'l'mnmlln ZuJ U tilJ'I'I 

-q1ufd1uljurm·~ pml qm~ml/buluqn/'fm 'ilq1uFfi1UIJ1ufom~mmu1 'ilq1uff};u,1 

-wFmt "'""~""I/1'1/il •ilq1uff}1u'Jm~mbJuLm~mi'Jql JfmG 
1
ilq1uff}1u~mm.~ 

1t/",u~lrumJm~'l1~ J-pJmJ '(dtnjh ~-I) ilq1uff11umn/ Jilu'f JmJmm 

-mrqfm~ ,'I'I qJqiJIJ1uffJ1u~mm~ qhubmJuTJJm~ I/J'IIJmll1nmJ1mnm•1fb 

:Jf1!11ufqm1qpm'!r 1Fm 1'J Juj1ufqm~Jqq '(Jm'J'""~ 1ul'I'IGm•JyJm·il ilq1uff} 

-14Hpufm~ Jpm•fUJm'~'I qmlflluGqbbm 1/J'I'I'I"fJub qm'J''I 1'J i/fm'ljGml/h 

-mv '1/n.fwl 'qmTfilufJql) J'I'IJum;,•bl/ltjJmmn •(Jm'l'""!r qm'J'GmJ-pJmd 

rzmF f}1u~tjmnmlln tjJqq111nmllnu I'J'Ifi) J'lqJumm~l/t/;t/ mnmlln 
1

( Jm J' 

-m~ qmJ'GmbmJm l/fm4Gm::J,I/Jq·J't/1uln tjJ'IIJ""·nnm•fUJnmlln pl/m~m•'flldJ' 

-J'Ifi) JqqJummbl/lmmm·~ '(q1Fm 1'J J'IIJilfmiJrfJub •fi1nufi 
1
J'f1UJ 'U'IIJ~I/1 

-'ld q~mlnm 1J qi/Fmmn'filnm ·~lmm •J1uf1m 'mfmJ/1) Jqf}1Uf1JmG1 

71""'! 'Ilf •f1UIJU1f •ililf4~ LuG~m'lnm·~ G1mJq 'I'I f1U1Jmnl/b1Jm!r ilquJu 

•GI/JqqJqJ'I/luln t/'GmJ •lu 1/J'bm~ qJ'IIJ'm'nnm•fmnm•lln qui/GI/bulnfu.'J 

JI/Jqqm•nnmJ1mnm11n qui/GI/hulnl'u~ I'""~ hJm·il 1'J tjJqqm.n·nmJ1mnm11rr 

liJmln (q'l11/f!f41u.Jn 1~mqi/Jo) LuGm•nl/hq·m~ JqqJul/luln J1uilml' '!7 

JllupqmopmJ 'qmff}1uJhmLm'J GqqJ7J mnil 
1
ilJqqmnnm'l' ~l/mnmlt11 

t{mi/GmbtjJul/luln) J'1uG 

-mlmum l/ilrfiJ'I1uff}1uGmt/1' JmfbuhlufmJ-pJmJ f1UIJ!f1J1U ~ 1/Lqlil ~m:n 

'lmff11uGqhbm 'I"'"'I'ZIJy. 1'J 1/qmy.l/mnm'I'J'I'iJ' tpuhuf1qf qmrll'ml' ilmtn 

f1uJqqJmlnmLm·~m1J1ml' 'IIf FJUmnmJmmln 
1
Jmii~Jupun 

1
Jq·q1mmqh GI/G 

-qmJ-6 tpuTJf tjJqf}1ufq 'I""I'IJ'IZu'f 1'J Jupm~tjlqfi 
1
1/JqqhJwqvmn/ fmpJup 

-m~l/mmo~ '( 1/JntJZu.pmll'ml') 1/Jqqi/Zu.p 'Ilf Jflup~JnrLufi ilquJu •GtjJ'I'J 

-mm·~I/Jilm'fj;m,nl/~ qm·~,m't/buluqn/qm LuGmnt/hqm'!r bJJu•qvmn/ vqnmpm:i 

J/JqqmiJ'IIJ"Inl'u~ UJlqpmJ~qm 'Ilf f1upGmmn ilJq·qlm·m9-6 'fmpmpo 'I'/7 
]!uJqqq1uff1lu~mm !r 1/nl/ Jnbfm• iJJqiJmnnmlfUJnmlln ptjm~mq11U J'Jq.g 

tilJqlqfi 1u qJqqfiqm•Lmlfl TJ""''I 'I!fiJ1U f1U'Um,JI/~ qfm~ :lq-pqnun 'lqfi 

-~~m~q '(m·Jp 1/Jqq·Gumnm~) Uf""'I'JmJr ldmlf ~ l/l9Jm·~ GquJu 
1

( qlfm 

"' . JqLuv 
1 
J'I'I~mpuLun/ 

1
Jqf}Jqfi) puilnqm t/Jq·qm•nnml'mnmlln ql/fmrt 

-fmiJiqi/ZmJqmiJ' 1J""''I' IJ!f f1up~JmLufl ilqmJ-6 tpuJqq~.miiJmLq 1Fm 1'J ".'?/' 

-~mqmJb ''Im'I'Jmln!m•Lm·~ ilmm 'qmrhu-p ~mm 'I'""'J'Zqy. 'qmfll'ml' ,Jqq 

-lmmqb lm•qm.mn GI/GqmJb nl/lmom ~ 1Tlufi ilq1uff}1u~mm!r I/J'I'Iurnm1ln 

-ufJqtJ 1ul9'IGIJm t/~my.tjp IJlunuj-~1/GJu·fm'l' ~""'I""I''m'f 'I""I'Bmdms 

:.Iq~mnmllno~~mqu pm·~ Jqqmnnmpmnmlln pl/m~·mquul' 

-Jffi 7f o~q~mnmllnup.Iqd I'""~ Jqqmnnm'l'mnmlln ~·1/'mnmllnul'tl'lfi ,1/Jp.rf 

'I""~""IJI'I/> 1u~Jq 'I'I fl"P'IJm'fmJ iJJ'fiJU!fl''t/luln LuGm•nl/bqm!r ilill'l/':7 

llqmJh 1J m1Jn?qtj '.Iq~mnnmpmnmlln pm~ .I!J~mnnmp ~~mnmllb 



/ufuur f.tJ,wLbst/_ntJ b.f., lfrwJurfr .wpJbpwt{_np urbu·w~tbpfr.L 1 U.J'lUffrufr 

q:burfrLw.f!uLbpp ~fr,.w·nntJ bf., t{_wqnLLbpfr1 f.,wt{_,wubLJw·~Lbpfr 1 frL.f!Lw

{lfrnLbpfr Lbf'l!frL bpbuUfWturJ,wf., -:,wJiwp. fuw.Lnt(iltbpfr, pntf/>burtbpfr, 

nb.uurn,.wi.Lbpfr b. UUfUJu,wp~JwL LUJL .lbnLwp~nLfiJntLLbp.fr .fwl>.wnwllh -_ 

'f.wLtbpfr b. pLift;,wLn<p A.Lwt{_ npJiwL .t;,wJ.wpt 

J!) ShfuumtJtm: flpUfbu l9wLJnLfl, urb.f!uurnlfrurntJ O'fUIW'fnpt)nLJ bL 

qwLwttwh wfumt/_n p.u.t:u[bu p.wJpw~1.w 'fnpt)lfwt).f!tbp (zfr!f.nL 1 pJwq1 
Jfrur~wl b. WJLL)I fru~ ~WUfW~9n'l LJntfl bf., .t:wL'lfruwLnLJ flbpJirnbw~- _. 

urfrt/_ fubJbpt Sbpuurnlfrurtbpp oJurt/_wt) bL pwpA.p /;[b~urpwJb~ntufrl 
.t.,'wur~nLfJJ'ntLLbpnt/_ 1 '\.wL'lfruwLntJ bL t/_frppwofowthpfr [IWt/_ Jwpn'[Lbp1 
ntllbL .t:w~wzqrw~wf., ( wLfrurfr!f.pp~sfrnL) b. [Wt/_ J bfuwLMw~wf., .t:wur~nL
fJJntLtbpl /rLUJntL bL Jfr .f!wLfr tntt)fr1_tbpfr (Jnt'l_bp , ~bpnufrL 1 pbtqfrL) 

wq'lb9nLfiJwL L~wurJ,wJip: . 

TITK, nT b. TIT -1 J w~Lfrztbpfr zfrLt/_ wt).f!LUffrL ( ~nf.tuurpnt~sfrnf.t) 
urbpuurnlfrurLbpp ntf.tbf.t 1,3-1 14 q/utf3 fuurnLfJJnLf.t, nl. Ufw~wu 1 pwL 

10~0~6~5 ~q.jtltl2 A.qJwf.t ,w,Jpnl.fJtntf.t b. 1000-650 ~q.fdtl2 .wnwdqw

~wlt ntfl Jur,f.t u.w.t: J ,wf.t ( pu ur Jiur,~f.tfrzLbpfr ): l;frf.tt/_ w~pw'J.frf.t ur b.[!uur nlfrur I! 

lf/rpJJJnt/_nLJ I; Jh.[!bf.twzfrf.tnLfiJwf.t Jbp_ Jhfuwf.tMw~wf.t Jzw~JwJp 
umw.gt/_n'l_ 'lblnw[Lbpfr .t:wJwp ( wf.tw'l_Jnt~ wzfuwurn'l_ wurwJf.twwLpt[_f.tbp, 

4_n.uibLbpl · w•nwf.ts.f!LU~UJ[ILUJfrf.t qw·~nfrl.f.tbp b. wuf.t)t Sb~uurn,lfrurp (.t:w•ur

iJwUJbu ,wt)fu,wt)f.tp '\,wt/_btmJnt/_) oJurt/_-w,} I; [·W.t/_ 'lw~.w,zqrur~.wf.t .t:wur~nL

JiJnd.t.Lbpnt/_1 ~frpwnt{_ntJ I; w_wf.tJiwf.t .t:wuurnf.tf.tbpfr f.tbplfpw~f.tbpfr .t:•w

Jwp L. LUJ[f.tt ll~nLf.t Jh_w'lfrf'LUJ/rf.t urbpuurntfrur'l! ft·frpwnnLJ hf.t p/;f.tq,fif.tfr, 

l[bpnuJrLfr, JnL'lfr .w'l''lb9nLfiJwL f.t~,wurJ.wJp ~·WJntf.t .t:bpJburfrqwsf.tn'l_ 

JJrr,wt'lfrf'·f.tbpfr .t.,'wJ,W;pt · 

fthurrwurbfuLfr.~w-~wL urbpuurnlfrurl! oqur•LUqnpt)t{_ntJ I; npUfbu pwpJ.

pnp,w~ /;[b·~urrw•Jb~nLUfr.l. LJnLfl.r 

q) lltqw~hmhfumntJtm : Jr urwp.pbpntfJJnLf.t unt/_np~~w'i.t urb/!uurnLfr

urJr1 w~w~burbp~urntfrurnLJ [9LULJnLflbp bf.t .t:wf.t'lJruwf.tntJ LUUfLU~bflb
i:MLhf'lrg uurwgt{_w,} qnpt)t[_wt)pf.tbp[! (w.UfLU!~b.t:bf.tpf!) 1 fru~ ~liiUfw~gn'l_ 

liJnLphp' u"Lflburfr~ flhpJnnbw~urfr"- fubJbpf! ( /;Ufn.f!ufr'lwJfrfl 1 ufrlfr~w
opqwLw~wL b. LUJLf.t ): ltnf.tuurpnL~9/rnf.t LUUfUJ~burbpuurntfrurf.tbpL _ntftbL 

1 16-118 q/ud3 fuurntjJJnLL 1 32-43 ~q.jJd2 .wJpntfJJwL uw.\J,w .f.t b. 

1900-2000 ~q.fdtl2 wnwJ.'1'w~wf.tnLfJJ• Uitlt Jn'lnL[ ( J.qJwf.t J.w,J,wf.tw~)• 

u,.w'i.t/! 1(-U.Iptr'l_ bh wzfuwurbt' bpftdJf"UI'Uik Jfrlt.l.L. 200° r_bpJwuurfr

b.wJ,w·Jfrf.t Uf'wiJwLLbpntJ b. ft•wpf>wwb.' Jfrf.tl.L 300°-ntJ: 

· U.Ufw~hurb.f!uur.nlfrurfibpf! ftfrpwnt{_ntJ bL funznp t).wt[_wl.wl.wlfrfr ·wp

urw·'lf'LUf.t.[!l.tbpfr .t:w·J,wp ( JwplfLUUILUf' b. pbn~wur.wp .wt{_urnJbpbf.t.w,bbpt/! 

flw,.jrpbp1 frLpf.tw(ilfrnf.tbpfr b. wp~bpfr" !/>JIIJ,;'l.bLJw-clf.tbp) b. fturpJwJf! J<zw

ftb [DL btt.wLwftnt/_ uur,wst/. "'l J bpbfl.wLbpfr 1 frL.f!f.t wflfrnUrfr, f.t,wt[_ bpfr f"'-
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bw•'lwf.t 'lburwlf.tbpfr .t:•wJwpt U.ur-wftburbpuur.nlfrurthpf! pwpJ.pnpwft /;tblt

Uif'UIJ~nLu.fol. f.tJntflbp bf.t /;tb,~mpw-,L. nw'lfrnurbfuJJfrftw·ftwf.t UJ{'•'lJnLf.tw-

1' bpntfiJLU•L ;wpur LU'lf"LU·f.tpf.tbp p t;,w,Jwp t 

lltqw~hpht~~Wj~& wli~q_nmrmq &jntP"e- (U.ta'llt) fr,w.qJt[wt) 1; qr11Juw

'lwi'J, qm'lw·.t:bn wUf.LU'ftb flhtfr~f.tbpfrg 1 ·npnf.tj! ft.wur.w.~gl{wt) bf.t ufrLflb

mfr~ fubJbpnt{_: IJ.fJ'U.l.J-fr .wJ pnt{J tntf.tp fJhtfrftHpfrL qnLqw.t:bn b. nL'l_'l_•LU

t;w_f·W9 <lfL'l_'l_nLfiJntf.tf.tbpm[ Jfib.f.tnLJflf.t /;1 f!JLUJS Ltf:wqntJ I; U.IJ'l nL'l_'l_nL

fJJmlrf.tbpfrg zh'ltl'Lfrul b. ltt/_LU'f!UI'·lfnLJf.t/r I; .t:wuf.tntJ Pbtfrftf.tbpfr JIL'l_'l_nt

fJJLUL '\bur 4SO ~wqJn'l nL'l'lnLfiJwf.t 'lbUfpnLJ : '1-pwf.tg fuurnLfJJnLf.tf! ftwq

tTntJ /; 1~9-210 qjuu3 , ,wJpntfiJ·WL UILU!.t:Jwf.tp J.qJiwf.t '1£Ufpn·W nl. Uf•LU

~w•u , pwf.t 45 ~q./tfd2, fruft .wnwJ.q.wf(.w,f.tntfJJwf.t Jn'lnLlf! nl. Uf•wftw.u1 pwtf.t 

2850 ~q.fdd2 (fJhtMtbpfr bpft~JLpnt/_): f!u.ur urbuwftw[Wrp ,uiJipntfJJ•W'f.t, 

U.fJ'IJ."b-p qbpwqw~f.tgmJ I; npnz [hq.frpt{:wt) U[n'l_U[wurf.tbpfoL: U.fJ'U.l.J-1! Jrw· 

JnLL t fun~wt/_nt.fJJ,w'LI .f!frJfo.w,~wf.t nb.w•qbLurf.tbpfi b. qrfJJwf.t iUJ1q'1bgnt

fdJwL f.tftwurJwJ.pr 'Jo.w oqur,w .qnpt}.nLJ bf.t npU[hu ft.rrf.tuurpntftgfr.nf.t liJnLp 

wqu-m- b. JJ,wtf!wzfr.f.tnlJJJwf.t .Jbl1 .f!frJfrwftur·L lr.b.w·qbf.tur,f.tbpfr U[LU·.t:bu·lh1LU'

l'wt1,bpfr k fun'l_nt/_wft.Lbp.p t;,wJwp 1 zpf.tiwpwf'nLfiJLUif.t pf.t•WfiLU't/_WinnLJ, 

';wf.tpw.t:npwJfrf.t u,wppw•t/_npntJLbpfr b. wJp.w:ftJ.wf.t ~w•Jwp, l;lbftur~w- b. 

nw'?fmur.bju'i.tfr fi,LU '/(>w~ ILU'tU[tW p.wiJnnJ..pui:L J.ir'n~J (n f'U[.I:lfu , (/;-lbfr.mp;wJ b ftntu frl. 
"hJnLjl)t . · 

lJ) cj)WJmwzhrmwl}_nr unwum~~lihr (cj)tifl}); t/Jl;f!J-nw L!I'LU·f.tJntflbp 

bf.t .t:JJJf.t'l'fruwf.tntJ ftbJ:nL ftwJ 1wjl lfrwJ'mLU'tLJnt.flbpfr pwpwft (0155 tltl) 
pbpj!bpp1 npnf.t/! ur•nqnpt[_wt) b. ftLUU[•LUiftgt{_w,) bf.t ufrf.t,(ilbmpft fubtlbpnt{_t 

S w:pphp J.wft f.t ~Z fr t/rJurJur.w,zb pur,w ·t/_ n p Uf ruruur frft Lt. pI! fr pw p frs 0wpp bp

qn<J hf.t lfrwJin,w,LJnt.flfr frpwp .t:wp_np'ln'l .t;,wplllwf.t zbpurbpnt.J flbtfrltf.tbpp 

IJWUiwt/_npnLfJJwJp: tPCfll-p fJn'l_wp~t{_ntJ ~ fJhpflbpfr b. uwtfrft'i.thpfi J.b.m[: 

f/J(;f!J_,Jr fuurntfiJn<Lp ftwqJntJ ~ 1,25-1 135 qfud3, ;w :Jpntfhntf.tf! flbtfr,'t

I.tbpf• nt'l_'l_ntfJJwJp (A:qJwf.t J.wJwf.twft) nl. Ufwftwu, .[!LUL 11-30 ~q.j.JJ2 

( f!Ulrl J ,ur,ftLfrzf.tbpfr ), G.wftwm~J.frf.t J<UJiftbphnLJfJfr ~·wpt)pn.jiJnLLf! nl. Uf'LU

ftwu1 pwf.t HB 25: tPCfll-e oclurl[wt) bf.t .t:w~wz.frw•fttwf.t ('lwurft.w,Ufbu qpw

!/•fru-loLU'!Jtf:w,} tPCfll-p) b. l;lbftur('tw:Jh.ftntufrz. f!Wt/. .t:.wurftmfiJnLLf.tbpnt{_: lun

"hwt{_ JfJLntnl'urnLJ tP(;f!J -p ~lwf.tntJ t fun'b,wtf:ntfJJnt.f.t, t;,w,urfttwlaqbu f>w:

~ IJJIJrliLUIJ /rf.t ~ n 'LJ fg t IJ. 1'1 U[LUurG..w.nnt{_ I> w Y,wur UJ J fr!.t J.w1ft b pkntJfJ'U I' I! U[ w

mnLJ b.f.t r_bpJ.w:ftwJn..b f;J,wtnt/_ ft.wJ fUJpnt{_t 

IP(;ff} *.1! 1 np.U[bu• ft nhumpntftsfr nll L JnLfl1 oqmwqnpt)ntJ bfJ wt/_{'.w·

gfrnL ftnf.t.uurpntftg fr,LU!f.tbpfr, ~w.t/_ bpfr 1 ur bpuur frl b. IUilJ[ J hj!bf.t,wLhpfr 'fb

UJw{hhpfr1 LUJ'l flt/_nLJ f.twb. wurwJf.twf.tpt{_f.tbpfr .t:wJwp: flpU[bu .t:w~w

zqrw~wf.t LJnLflbf', 'lf'wf.tp ftfrpw.nt/_nLJ bL UJflUJf.tu.f!wftwlf.tbpfr, t/_n.wf.t

f.tbpfr b. f.tbp'1f1<liii~L.bp{r .t;o.w.J,wpt IJ.1u ·']-hU[pntJ; 9'wL•ft'Wii.P ,t, npUfbu'lfl Lfr

ubnfr J.wftbf11LntJPi! .t;bf1t/_fr .jr,w .JurWLJntfJJr zbpur.bp·{r G,w~.wurwJJrfi Jw-
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.. fthpunLJfl'i..bpfr .J.pw, fru~ UIJ'I- zbpu7hpJ! Ufhurp t 'l:nu;~bn. tfr'i..b1.. Lfrubnfr 
wmw1..gpfr'i.. 1 flp111hu tth~mp.wufh~·nwfrl 'i..Jnt{J1 t/JCITJ-p oq.m.wqnpqnu! b'[, 

pwpA.pw.J.ntur UIII/UJ(IIllln'hhpnul, tth.~mpw~w'i.. Jhpb'i..w'i..hpmJ k UIJL'i..¥c 

h) U.upnunmumpq liJntphr: li.upnUfu.uuurfrft'i..hpntJ tsw'i..Jn•fl t -":wfJ

'1-fruw'i..ntJ ,wupl..umlli·Jfr'i.. fJn•'lfll! (U11Upnqhurfr1..wpup} ~wJ .wuphuur.JJJJfr'i.. 

. 'lnpqt[wqpf! ( wupnmhpuurntfrur ), npn'i..p mnqnp.J_wq k ~lliUfU1~9</.w~ 
h'b ufr'i..fJhmfr~ fuhJhpn.J.t lJ.upnUft·wumM 'bJntflbp'i.. oclm.J.wrt h'b thpJw

JhftnLufrt_, hh,~urpwJh~nLufrl It .C:.wywztf!w~w'i.. -\wm~ntfiJnL'h·'iihpn.f_, pb'b

q}bfr It iUIJl tntqpz.'bhpfr JJrrw.J. UIJ(InLJ lllwmz.m£ ~wJnt'i.,n•fJJ,wJpt li.upn-

11/lwumJr~flhpf! fJn'lUif'~lf.nul hf.t un.J.npwpwp 6-100 dd -\wumnL{J!nL: 

nt'bhgn'l fJbpflhp/r It ,u.wthpJr mhupnt[t ?pwbg JumnL{JJnL'bf! 1,4-1,8 q ud 
t, wJpmfJJnLf.tf! A.'IJw'b '1-hUfpntJ' 4-9 qct-jti'JZ, 

U.upnmhpumntfrure oqmwqnpqnu/ b'b ztf!w~w'b (!J>pJrftgfrn'b} u~wt[w
IIUJ~f.thpfr, .w.pqhtw~·wJJrfl ~·n"A'lw~LhpJr, ph.'i..'lm.qnJ"IbpJr '1-hmwt'bhp/r >:>w

Jw,p k IUI!Jl• npUfhu thpJim.Jb~ntufrz. UJnL{J JJrltz.h 250-300° thpJuiumJr

"Aw'bwJfr'b Uf'wJ.Aw''b'i..hpnLJ ~W>ZJu.wurn'l '1-l..urwlf.tbpfr -\.wJ~~Up: tl£~urpu.•Jh
~nLu/rz. UllupnUflwuurfr,~ LJnL{Jhp[! ~Jrp.wn..J.ntJ h'b mntppnqh'bhpwmn('bh

pnul, t.hpJwyw1nt'bnLfiJntf.t Uf~,w.flt.n'l npnz '1-hurwtf.thp/r -\wJ.wpt 

§ 69. ~f1lf«<D!l1>61>f1t. ~bl"lffl ll-bU.~SI>'-1. «<lU.U SlfU.UUU.t.bl" 

fJobpJnnb.nn.lturfr.J. · UffUiuurJwulllw'bhpfrg '1-burwt'i..hp umw'b•wtnL -":.w,J,wp 

~>ftqp'b.w~w'i.. ~JroUJw!f>wppfrywur l..'b -\wlt'l-fruwfmul tf!nznL, tf!zl'-w''i..il'Jr• ::w

mJr~'bhpfr It flhtJrlf'bhf'llr A.h nr'i..hgn'l JwJlwf.tJm"flhp[! 1 npnllp ~w·qJ;;f_wq 
l.'b Jn1mJhp'bbpfrg ~wJ gwrtp.wJ.nth~nL[JlUif' Jfrwgm.JiiJnt'bflhpJrg ( olf•qn• 

Jhp'bhp~g), fr·'blUfhu Lwh l9'w'i..jnL{Jhpfrg It JJ'!'LU -":w.J.bpuf.tJnt{Jhpfrg ( mhu 

§ 67)1 ITJlwuurJwU.uw'b.hp,Pg '1-hurwtf.thl' umwg.f_nLJ bf.t urw.p JwJtJw'b ~wJ 
"AltzJwL mw~ .lnLtJw'b JbfJn'l-f.thpn1_1 Jru~ -\w'l.J.w'l-lilq, 'bwk wpmw"AltzJ::Jp 

( tpuurpnL'lfrwJn1.Jt l!iwJlw'bJni{Jp f~pJiwuurfr"AwLJr ( un.J. npwpwp ~ ;J;0-

1800) k "A'bzJwf.t ( unt[n{'oUI!flwp 300-800 qct-Jud2
} wq'l-hgntflfwlf.t ':'·wft 

w'bg.bnLJ t JiwdontgJrft--\numb .J.fr-&w~fr, tJrn.J.Jrb ts'i..ntJ t J.w.Jlw~LI.I'lw
UfUI(If! nL 'Juur.wbntJt U.n.'bnJhp'i..hpf! ~.wJ otfu:;nJhp'i..hpf! ~w_Ufwbt[nLJ. hu 

puipJ.pwJnth~nLLJWf' Jpwgm/1Jntbbhpp .lkn.J. k w.nwtwgfmLJ Jw~p.,.Jn
thftn'lbhp, UIJuJrfl.pb' mh'l/r. t ntbhhntJ Uf·ntJrJhpfrq•wgpw: flpnz '1-h"-~.f!h
l'nul, JwJLJwb OUfhpwgfowJJr9 -\hmn, UfntJrJhpfrq·w'9fowJfr, Ufl'"!lbufr 

w.J.wpur.Jwb .C:wJwp ·~JrpwllnLJ bf.t ll'wgnLSPl t.hpJwJzwftnrJ '1burUJ(iJh

l'l! 125-250° thpJiw.uurfr"A·whntJ Uf'w-\nLJ b'i.. Jnmw.J.npurUfhu 6-10 .i~wJt 
li.ju pntnf'frs -\burn' b Jntfi.P wuhu oclm¥Jurrt z.t ur.w•.purgJw'i.. cfwJ "'.[Jtuq 
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· IJ'7uJ'IIJilfm•p1Jifl 1f 

1nuJnm"'G~JuJurniJU~ Lu•MJml!f'J'I t/J'I'Jm"{GmJJtflr ,fi7ui!J. lt/muhrml' 

-Jq6 '7 1Ju1Gmb1urJurm n''lln•Ju '!''1 1'1uprumJt/~ iJJ'I'IurnmllnuiJ'IIn 'Im~mb 
--rllmJm• 1J urlu~mln1t, t(IJ11.m '7 r~uvmpmbmrrri 1Jm1fi'1udm•Jm11J1l 'J'IiiJmn 

fJ J'IIJm~Jmvm bf~unmJmppb buGmbu1 'f""J'IIJIJUbmp 'J'~UJ'fiJ111flm1JiiiJ1 
'I'~"Jlf'JJuurmJifp1Jtlfv 'r,uJlfiJIJmJ",IJvmn) J'lfl~ur'J 71muhrm1Jfmv 

1J -mJ'Jlfb 1Jfilffl n9/nJu 'J'/ J'~Uf11mJ1~ 'JlfJUIJfml iJJ'f'JUJnml/nu'JlffJJ 

, r~u·-tP. 

~mmulb.trll '1'1 fmpJ'f;} iJJ'l'IIJ·1ulflluiJ.nlmt:, 1n1rtttril t/1' G1J'l'Imnm·11nu1J 

-'IIJJ '(;pJlf'b~ gt-'o-~o'o= qo) JrmFfl~uJrm IJm~mHIJmnflfl' JmJ.m]r 

-mol 'J1'mftJ,u'I'ufm~mJ6 '(Pu~mlfi'IUJ t/fi,ui'I 1Jt/fm.Jlfl'11uln 1nm"T.Jmlt 'J7 
1nupluJu iiiJuJu) JrmFtJ-.u·IJ7ulm·~ 1Jlmt1fm-t/J'1il 1J dpmlfi~u'!~ufm~m'J'J,{l 

'puJ'I'IT"Itf1U~urmo:, 7t/n11i~ql'mJmhl~ JyJmJ <drmlfl~u·'!m~miiJubm~ 

-mrJq6 1J -mljlmy df-m·G G'Im·b.m•IJI.m·7 '!'1 fnrpmpo ilJqf!mnmlllnuiJ'IIJJ 

tp~uJqiJ'IJmp:,mn ~-gpnfb Ol'0-~0'0 ~ r~U'IJ11 iliJ·~urfl~umnf 1J'IIJ 

-Ulnmlln•uiJ"'In •JmJ.m~upun t(~ufiflm•tiJfm· 'J'IIJ1Jt/fm·Jlm1nffm 'mu•bm) pu"b 

-mb 'I"' fmpCJ iltjuJu <iJJ'I'!t/uru~mf bupG~mb•Jubm:,l mq:, GIJmfp1'J' ,fmp 

-~mtj1Jmln '!'1 ruvl~mrJ'Ib ruJ'IIJ'U1nm11nuiJqfp !J!{'jiDllmllnu'JqllJ (m 

:{ JqiJmnn m purnmlln 

'!mJ'<JmbiJ'ulnn pm~) JqiJmnmllnuJuln 1J JqiJmnmllnu'!'lln ,1Jrnf ~u~Jq 

IJ'I I''"PfJmpmJ iJJqiJmnnmpmnmlln IJ'uGqlmbmb ( qT(f 1ilfmpCH•JJm~ 

IT,t/fmUJ urn;} t(~tJurnml~) IJm~mbopmum pm~ urZu~mnt/~ 'mlu~ IJ'I J''~"IJ 

-11 uJqiJmnnmpurnml/n rpuGqlmbmb '1J1J'IIJIJ~uffl~u~urm:, IJm~mbymvm 

iftJ~ufiJ 1Jt/fmJqpij1uln fmTm't tpufmJ,uur~~uJurn 1nm~Jm~ 1J pu~mn 

-qur 1fi~uriJ IJ11mJqpt/1uln buiJGm6mvm nm~Jm~ IJ'I r~upluJu l""IJ"'~ 

-m'II'1!t t7J'{IJIJ1ulfi,u~urm:, 1Jm~m~11Jmn/'1!' 1J 1Jm~m~1b1t '1Jm~m1r1il 
1dq1Jmnnm purnmlln 'I~uGqlmbm-b tJ'IIJmnnmpurnmlln pt/ur~mqvu pJqfl 

'I ~t/urnmllnupJ'Iff JqJJmur IJ'I J'1UfJubmurbo Jmrm:, IJmpGm~mvm 

t/nm~Jmt, ,iJ-% OS tjlmpmf J-.uiJm:rbiJil 1fi,uFIJ ~ r~up'bm~ i11mpmf 

·pubm<t 1Jt/fmbmb IJ'I fmpG1 i/Jq1J1uru~mf pm~ i1JqiJ61lJ Hlnui,nuJ 

-~11' fmGmfu-b ruJu 'ilnfmp~ pm~ nm~Jm~ fmGmlmum G1GIJqJ1 Bf!q:;t 

~ !'-.u'1Gmfm~J'1'1 ililfmpG~uvm~ t/Jq'lmnnmpurnmlln IJ1uG'Ilmbm-b 

Jq'\llnnnJlsnn)m '\l(Uif!l)ll~ll'b 'Il. § 

0 

t(Jm•rm:, 1JqiJifiJmJbm,urJm IJif•FmibmG'JqiJ 7[miJ 

nqln71J1 '1J1Fm 7[ J'IIJ'lmJpnr 'JqiJ~mJuf <J'I'I~.mpuLunJ IJ·~uFmiJmrpiJiJ 
'J'IIJ'1'1Jm~ IJ1fm·pu'f) fl1ufiJ IJ~urm~ r~uJ,Jfm•pm61r p'/ur~Jm n"'lnm1r 

-1il ~~~ r~uJl n·qlmlu 7[ ('J'Ifm\ 7[ Jq'I71mu~Jqp '/J'{Jm·lmbJubm-:, lj"'""f~ll. 
'!J'f'Jfitjmbmfi ~J'1'11 '1 dmiJ 'l1F mGF~uG murn~uv 'I:, 'IJU1Gm~u1uifbm11-f!11 
.:..mnfmym:, JyJmJ 'mfJ6Juurn .r~uptf UFm 'J'I'Jlqdm~) fi1UFIJ 11n1u1J'1!' 

.~lll:lluJvJmtil n·qlnJu ~ J"1up11m'111t, tp1uiJ'I!' lu 1J D1J'IIJ7iff~u1 J"1"'Pf1U1 17 

ru·Jif'l'lm>y.tjummpJ'I6 lm.I'J"'l 'f1uJ'I'J'JmY1'mnmrJq6 o09 "17'Jifl' JrmFff 

-~u'J1ufm~ Jrm'l'utm·IJIJ 1J'I'If11~uf-.u1 1J'11J""tltJ -., ¥J'Ibm 't/J'IiiJ'•1:, 'puJ 

-qiJIJ1u1fl111~Uim:, 71mu~qpmJurh1~ JvJm.J ~ fmpmpo iJ'J!(l~dHlulb 

I~ fJ'fJ~Uf n~Uij·~UnU:rmiJ11m rr 

iliJ~u·Ffl~uJqfi 1-t urnmllnu•Juurq; t(IJ1fm 7[ JqiJIJmup 'dqtJ1m!IJmiiGIJm11m) 

;J fniJ''m:, fJm'J' ~ f,m'f,m'l.tr J 'f Z 1 J 'f 'j 1.J m Ul 'fJ' 111 U f 'J fJ miJ m"' l.m"J m·:, n q/n J II 

{/ r~upvmd1t, tflr'uFIJ 7•1muhrmJurh1~ nqlnJu Jmrm:, ifJ'I'1ilfJmJbmurJm· 

"J~~Inr~ n'lln·,;,4'1'1.t buurmnJlm• f1uJqJfmiJr·ml1r (liflm.tfm;f) 'I1fm>pqbu1t 

-u~ b9p~u ~ J'1UffJubmurbo t(t-o'o) G1~mfJub Jilu~J~ IJmriJil 'J'IIJIJ1uft/, 

-~u~ur:m:, 71mu~qfm•Jur~q1~ t/IJ1U 'p1uhl' lu 7[ G1J'IIJ11f~u1 I'~"'Pf~ul t/7 · 
.~.JrmF.fi""IJlufm·~ '1m~m1r4il JvJmtJ ~ fm•pmpo il-l' mnmlfnuJumq: 

t( fJ.Um 1J Jqnmp 1J'11J74nJuiJim-bo '1Jqlnpuln bummnJlm' p1u'J 

~'1Jimpml1r 7rifn9Jbm <JqfJ11bJuG~ 'J'IflJlmG~ 'JqiJ~mpuLunf) Jmp 

-m>!f 1JqiJ1mur'/IJ 'Jmbm•IJm•Jr t/Jlf'JJ"''UJupmiJJm•n IJ:m"fm1r1iJ ~ J'~Up11mUifiJ 

nlp.mpurm~'J IJ:m·llf~uGqbbm t/dqfJ·11f~u1 'lm~miJ.mrbJo pupf!i f'll' 1J 1Jqil' 

-p1~ '1J'I'l~uflfi IJ1fmii1Jmo:, Julud mfJmpm;:r ~ tpuFm:lf ilmnmlfn~'J~)t 

''J1 IJ1uim~ 
-mZmp JyJmJ iflqpm GfmJ <iJJqlqtJ 1'IuJinm~ Ju 7'!1 'iltj1ultJ~uvmJtf~ 

ljf~u'J IJ'IfJ~U IJJqlqfi 'ffJU1!m'1. t{fJ1Fm 7f iiiJmdupmi!Jmn IJm~m~lpJ <JqfJ 

-lmurqb t/dqiJmiJqil'll' 1'/mnil'lut 'Jnp'/IJm'IJ'mUTm 'J11Jlm~miiG'lmum) 

fl~uffJ fJ•U'/B~'IUJUtnfJU~ n'fhrJu• ~ J'~UpfJubm>urbo 'J'~Utjm>y.1utnmpJql 

oOI.t 1Jl1Jt/'J' JlrrmpGmilmur T(UJm•Jm·~Jq ~ r~u1Jmp1b 'J"l"'ff'"7 17 r~uJq.J 
-lt/f~ul 'Im~.m'ImbJo IJm~mJupun 'IJ1ulfi;ruJpm. JvJmJ· t/IJ~U il!Julfm'\ 

t~uJqfJGF~ub'lm:, 'Jmp,Pl bup~Jmfi1J!f1 IJmpL~ur pm~J bupL~uf Jmppb 

'!'1 p~uvmJ4~ iliJuJinm~ oz-J-)1 fmpGq-bm:, puurN;mJ-b ttJ~ut1 71n 

-~U~'fJ':m•JUI~'f~~ nq/nJu <Jmpm1:, 1JqfT,iJfrnpfJu,U l'f,m~m·~1'Jnf'fU1 rrmJrmfJ 

-mb 7[ 'iJlf'IIJmlnuy. ,P"Tff 1Jq1qfi '('111m 1f Jqlj1Jrn11p <Jq'J7rif1Jm'll'murm 

<Jq'Ilm~m.tGIJm'lum) flwFfJ IJm~miJilm~m:, 1J IJ"1G~J~uJurn'IuiJ nqmJu ~ 

pwpvmd1t, tpuJ'IfJ·fJ'1UftJ,u~urm:, 1ifn~u·hpm#ur~.q1~ 1J 0 !1!10'0 ilGif~mfl 

-Jub '1""J'IJil) p·uJqiJij'~uFf!i~u~mm>:, 'Im"fm'ljrlm~m·:, ~ frnpurpo 'r~u•Jqilp'i::, 
•r~ufJtJbiJqd 'J'1ub-.uf ~ tpufm~ ''J~uftJ,u·Jpm JvJmJ 11J1U iJ'Ju.Ifnmta . 



ITJnpnunw.uUJHp[! oJ,UJqwJ bfJ l.w,p,w,_w:fJs 9'w,Jp tbpJw- lt. dwJfJ,w

-<;,wtznprpU11ft.wbnt/h·wJp, pwpdp tl.wJbwftlwLfrl -:wUJft.ntfJJntbHpnq (70-

.rJO fJj(,), <btzntftHp 'ftlwfJblnL u 'I_U1b[nL -:wUJftm:fJJwJp, fbpJwftwJnLbnt-

fJJwJp, .pfrJfrwftwb ftwJnLbnLfJJwJp, tLbftUJpwJbftntufrl -:wUJftntfJJnLb

L.bpnqt flpnz Uf"P"UfLW,uUJHpfr -:wUJftntfJJnLfJHp[! pbpqwJ bfJ »~'lJnL-

41wft 33-nult 

IJ. '1. J n l U IU ~ 3/J 

.,_,,,pfr NtnntfJ 1n•- crb, 
IJ.nwA,w-

'1-wqwJfrii 
o,n,J zwt:w-

Jw~IIfrlf! II(!, qjud3 ~w!J t:wtn- 'npd-Jwii thr-
~ "'j.r.£2 ~n•PJn'III! 

!j>wq{! 
Jwutnfr-G.wiii! 

I ' 

ff/hl.nuuwutniihp 

ne-t 0,07-0,20 0,'05-0,30 '-lnztn IJ.'Lntn ±60 
nXB-3 0,10-0,20 0,15-0,45 ll.nwA,wl,wii IJ.'Lntn ±40 
nnY-s 0,05-0,20 '-lnztn C02 -60-:- +100 
«J>K-40 o;t9_:_0,2S 0,07-0,08 '-lfruw~nztn IJ.'lntn 4 

wJniifrw~ -10-:- +100 
K-40 0,25-0,35 '-lnztn IJ.'lntn ,,,...,1,. +250 
n3-l 0,10-0,20 '-lnztn IJ.'lntn ,,,..., 1" +HO 

fflnpnuuwuonl.hp 

IIJnpn1n'lt I 0,03-0,07! I.U.nwd.'w~w'lt I 1-40..:... -t1oo 
DJr"'nf'W 0,01-0,02 '-lnztn JJ..'i.14 +ISO 

ITJnpnUfl'WUUJbbp[! 1 frbl.Ufbu lt. UfbbnUfL·WUUJLbp[!, ftfrp.wnqntJ bfJ .np

·UJbu fbpJw- u dwJLwJbftntufrl LJnLfJ (uwnswpwftwJfrb UJbfuLfrftwJnLJ, 

:wq.fr.w- u fltw·.fw.zfrLmjiiJ.w.fJ, frLJ.Ufbu h,w·lt. zfrLwpwpntfJ fUib pflwq.w4w

:n.ntJ, -:.wq.ntuUJb'lbfJfr -:wJ,wp lt. wufJ), .npUfbu -:b'lntftut'1_U1frlflbp fL <b

·'lntftbbpfr Uf.w-:J,w·fJ <wJ,wp d-.utlllLUJ"'l ftnbU1bJflbpfJhp ( opfrLwft, «Uf/r'fi'1» 

_pH'lfrLI! frp Jw.ftnUJfrbbpntJ J.frLllt. 95 % pbL'lfrb UfWpntbwftn'l JJ{npn-

UfL'W'uUJfrS UU11WS~UIIJ ppfrftbUJ t. np[!. lfwpn'l t urw·-:qbl O'fnLJ, fpnul, 

.lt. uwnfJwJw.~p.pfr UfWJJwfJfJbpm.J)t IJ.n.wdq.wftwlb lolf"P"UfL•W.uUJbbp[! · oq.

_UJwq.npJqntJ bfJ npUfbu wJnpmfrtwsfrnL bJnLfJ (ftw-:nLJPfr -:wJwp, ftltfJ

OW'lwJfrL /WnJWp.ft,wLbp' UUfntflq.flbp, q.npq.frft.Lbp lt. w·Jlfl) 1 

q. 1 m Ju _XVIII 

n-tsJ~"bU. uSnJllil'tr 

I 72. llllflfl!Wflll btl, flobSflt. 

ll·b·UJfr,fJ,wbJnLfJbpfr -:wJ>wp -:frJ.p t J,w,n.wJnLJ pflwft.w'fl (HK)l ftwJ" 

wp-:buUJwftwfJ (CK)2 ft.wmzntft[!t PLtw·ft.w•b ft·wnLJ..nLftl! fr'lnUfpHfr Uf-"Lfr

JbpL t 

( -CH 2-C=CH-CH 2 - }n, 
I 

CH1 

npfr ,J,w-ftpnJnlbftnttb ntbfr lfJ.uij.frL ( z'lflwJwdlt.) uUJpntftUJntpuJ (Lft. 1 ."16, 

w)t l,wn'l."'ftl! oJUJ.f_wJ 't pwpdp J;nlbftnLLJWP ftznnq_' 300000-/rs ,J.fr&tlt. 

3000000t 
lf.w.ftp.nJnlblfnt[Hpfr q.fl-.wJfrb J.lt.fr zflnp-:frq ftwntl}ntftb ntbfr U7•Wf!-W9-. 

JwfJ JwJwfJwft JwJntsfrft--:nunLb "-fr-Awft~L. wfJsflbLnL• frbJ.Uf_bu flwh pbfJ-. 

'"bnLJ, pbfJ'I_n[nLJ U Jfr zwp.p WJ( [nLJfrz.bbp.ntJ t_ntJqblnL ~UI'U1ftntf/JnLbt 
l,wnLJ_fltftfr ftwpb.np,wq.nLJb -:.wUJftntfJJnt'bb t -:,wfJ'1fru.wbnLJ Lpow 

f'wpdp •wn.w.dq.wftwb,ntfJJnLb[!, np[! Uf.w<Uf·wflqntJ t 50-.frs Jfr.Lzlt. +90°' 

lbpJwuUJfr-A,wb.fJhpnLJr OJUJ.f:urJ Lfrfib[nl/. i!w',P'UI'I_WbS ,Pn/!1' wn.wdq.wft-w

bnLfJJfUb Jn?"'l""- (0,1-1 ~'\-fdtl2), ft.wnLJ_ntftl! [!b•1fn.1lwft t, nz JU [W

rntJb~pfr W'l_'fb9nLfJJ•Wb U1W.ft UUJWboWt ~LUijrW'I_•Wb9 pwpdp oWilUJJ.q.wft,wfl

(-:wftwf1Wpdblfr) '1b!fmpJw9'J.w (t!lt.w,PnfunLfJJnLb) 1 np[! -:wubnLJ ~ JfrL

J.lt. 800-1000 %-frt P.wsfr pwpdp w~~.wa,.wf(.wflnt/IJ·"'&frs• ljwntzntftf! 

oJUJqw.J t q.ut'I_UJ- h fpwwflfJw,PwLsfrftntfJJwJp, pfrJfri.uftwL ftwJnLbn~
JI,r.wJp, ttbftUJpwJb,ftntufrl <fUII,UJftnLfJJntflflbp.nq, J,wzJ,wL ft•w'J pbpwJwz

JuifJ L.ft•wUJJwJp lfwJntbntfJJwJp, ,Pnpp fuUJnLfiJ•UIJp (0(91 qfud
3
)t 

flobUJfrb[!, fr UJwppbpnLfJJnLb ftwnLJ.nLftfr, ntLfr JwftpnJnlbftntLflbp,. 

U1WpwJwftwb ftwJ owflswdu uU1pntftU1-ntpw (&ft. 136' q.) h oJUJqwJ It 

UJwpw.9 J,wfJ '1bUfj!mJ J.wJntafrft--:nu•ntfl "-fr-A.wftfr .wLsflbLnL h l"'~frl.Lb
pntJ L"'Jqbl"' ~urUJftntfJJwJpt flobUJfrbfr UUJ•wgJwfl ~w·J,w{' ftwnLl:nLftl!

fuwnbnLJ bfJ "-"''llf..wLfrfwUMp ftnz.f:n'l fiJntfJbpfr ~bur, npnflp lfwnLzn~.ftfr
'l~wJfr.L J,wftp,~,J.ntbftntL.bbpfr Jfrth ftwpn'l bfl ·UJilUJtwoflbt p/rJfr.wft.w1., 

lw Jbwft fr lfU1111fbp ( JJntJp, J bUJilll'l.Lhpfr opufr'1Lb p h '"'Jlf, }t ll.Ju"'fru fro 
fuwllflmpf1[!, ftnzqnt.J t <ntJ nbUJfnfu A.ugfr ftwn~.zn~.ftfrg h 1/.nttft·wLfr'lw

UJnp./rg, .uiJb unqnpw·pwp upupnLLwftntJ t Juu.h IIIIJl ftnJ,.,.Lbflurflbp" 

LSWbJnr,flbp (Jntp, gfrLftfr, ufrlfrgfrntJfr, J.wq.flb'l/rntJfr, urfrUJw11fr opufr'1-

J HK - uaTypanbnblil K&Y'I)'K 
2 CK - cuuTeTH'IecKnli Kayq}'K. 



~ttl 

-.J,nilqm ruJupmiJ.mllpm '!.lf ruv:mwllH Jmpm:, 'J.mpGmJ'fJm..J 'Imllf>u,J 

· -pm '!.molfmtll'f'!.mnfqp 1nmp flfl' G1JqiJ.d''!.mJltmmJm lf'!.'ltn'lfo{f IIJ.rn'J'T'EmhH 

tnnil iJ r u~.m IJ.IIrlll'J. 7J ilJq IJ.'J.lU'r 1!11u~ tn m} IJ.m"J mo~ "'f.m'nfq I' l.u Ju• 4 J'I'M'itn 

-qv fmpGm•tnn GI{Jq'J.~m•nqtn f~pfmJmm '1~1ubum~ '!.lf f'm'pJqrl J"""fC 
1Jm111uFL'fl 1puJqiJ.IJ.1uF1!11uG~mb1ub Jqr/Jmm ('!.1Fm 7J rlpmfi!I1UIJ.1UT~r~IJ Jpmp 

-111m~'!. 'J.mpGmiJ.} ~mtn IJ.mfl!lluGqltbm '1nf1ul pm~ '!.mFfJ1UpJql ''J.mplmpmJ 

-q;J· '1Jq'J.71f1U1 ''!.mfi!I1UIJ.1uFm~miJ.llmn ''!.mFiJ1u'J.m~mbfmllm} 1Jq'JIJ'l"F1!1 

·1U'~tnm} 'J.lf fmlptnpo d'IJ.•uJu <Jq'J.~m·n•qtn f11!1.m•pb.mJ qJql!llu•IIJ.m'J.rlurp 

'!.9 fm!pfLqmn m•J]r 1Fm·bmcl 1Jq1J.~1ubu.m~ H•mql!l''!.'fn 7J IJ.m~lmrJtJ 
1 J m'l',~ '!. m I' 

-limn1u~qp 1Jlf'!.'lm•mqlt 'J.IfT1'~m~4'!.nflfur.mJm~q1~ 7f. 1Jq1J.1qrlm~ '1JqJ~r~l:mb 
-Julbmi} '!..fm 1qvmJ1~ n1llm•ur '!.lf lF1u1!1 ilJqiJ.IJ.1ufl!l1u~lnm•:, 71n1U~qJrmJm 
-hl:, J'fJmrl 1Jlf'I'!.1urq.y 1J1m'/':m} 1Jlf'!.~mpuLunf IJ.1Uh 7J I{Jq'!."Jnrvlbutfo 

IJimibmpbmrl lqu.mwll{~ iliJ.m•Jlt n11im'UI ~ lf1u1!1 U'IJ.1ufi!I1UIJ.1U~Y. 1Jlf'!.'!.IJm•qll 

Lu·pGIJ.mrlnub urq:, '!.mfl!l'lu'J.~u·Fm.Jt '!.'m•~m11'1cl 7J IJ.mfl!l..,u11qGIJ.'m·ifrmtJm•Jl 

7J -mbm"b 1(Jm'l'm:, I{Jq'J.~mtnmilniJ. 1Fm 7J 1Jlf'!.'!.lff•m•mlm•p 71J~m•nfu+ 1•/n 

-1ur 1Fm! 'I1FmJqFqpiJ.u~ '(TJ'fmilnqn 'I!IJm':r) 1Jq~u'fr JqrlmpJml 1qvmJ1~ 
il'IJmJu n11m•m ~ lF1u1!1 UIJ.lufl!l'u'J.lUim~ rlpmpmm~'!.· IJ.mpvp11f ~4urmln 
-m'l'bmrl 7J IJ.·rniflmpm•Jqcl 'ii'IJ.1ufi!I1UIJ.Im'~mb'fm;um 1Jlf'!.''!.1tn•qo(j 1Jm'J'm:, 

IjJqLuli 1mJulnn'!.mJm 'I1Fm11rluputnpm 1!11uF'!. 11q1J.I{Jm'nfu'fr'!.m' '!.lf J'1UIJ. 

-vJ.m<b 'I1Jlf'!.'I'1mqv ilp1uG~mlnub 1Jlf'J.IJ.11.1'F1!11u~mm:, IJ.mpGmb1mJu'J'.m '1 

~Jmfl!l1u1J.1UFm~ rlpmpurm~'!. (~Jmplmp) 'J.mplmpmJqif t(1J.1F"' 7J p1uJqil 

-Jmn •lqp IJ.mfl!l1u•IJ.1lm•IJ.qdqp IJ.Iml~m•nqtn1J.Ln.m'L1ufb 7J '!.mfl!l1u'J.1'lmv1dm'I 
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