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=inrzwqfnnmp;ndi[J q~lllnLpJmG t hnl"jbfl~ wr1w2wguwG (owquwG) , lJw
nmg~wOQ~. ~wqu~, hwlll~ntpjmGGbp~ u wztuwphUiq[lw~wG Ulbl"jwpwztuuwG 
opt'lGw~wt(mtpjntGGbfll'l uwut'lG: 'ln111'l uwupu qt'ltnlllpjntu[) ~bp t hwumu hn11~ 
u 2f12W~W U~2W~WJ[1~ tflntuwflW[lO ~WL4~ WJU Llj[lngbuGb[l[) . npnuQ nrnzmu 
bG uflw h~uGw~wu hwlll~ntpJmuu pbpp~mpJntG[). mumuGwu~rmu hnllbfl~ 
WflflJntGw~blll oqlllwqnrouwG ml"j~Gbfl[! dnl"jn~pflw~wG UlulllbumpJwG u w
llW2~(j hbflp~G qJnLI"jWllluUlbuntpjwG ub2. WJU tflm~nlllnLPJilluubp[! , npnGQ Ulb-
11~ t;G mGbGmu hnl"jbfl~ oqUlwqnpouwu . Libt~nrwguwu m ~mttnmrw~wGwg
uwG [!GpwgQntli : 

'lnl"jwq~lllnLPJnLU[! [WJli pliwqt'llllw~w[i wnwp~w t, np uzlllw~w(j ~WL4P 
Ub2 t u~ ZWflQ h~u[iwpwp nL ~~rwnw~w[i qt'lUlnlpjnLUlibfll'l hblll u ubo ~WL/ln~ 
oqlll~ntu t li[lwlig ubpnfl[Jbfl~g: 

'lnl"j[! dn11n~flfl~ hw[lUlllnLPJwu WI"\PJnLJlu t, pn[np UJlllt)lU~w(j pulflilf?libpt'l 
u~qpGwrtPJnLfl(l , qJnLr[WUllilllbuwLJwG LllfllllWflflnLpJwG h~uliw~w[i u~2ng(l. dn-
1"\ll~flflW~w[i llllilllbumpJwG pn[np !SJmrtbfl~ Ulbr[wpwzll,uwli m qwrqwguwli 
U1W[1w6w~w[i pwq~u(l: 'lnr[WJ~G owo~nLJPt:! qJntr[WlllUUlbUnLPJWli, ~(j~1..4bu 
liwu UluUlbuw~wG m ~nt[Ulnt[lw~w[i ~JWliQ~ WJL pGwqw~wnGbp~ pwquw~nrt
uw[i~ oqlllwqnpouw[i Jnl[1WhWU1nt~ puw~w[i rlbUnt[lU t: 

CGnrh~~ ~[1 J"lf1WhWU1nL~ nrw~~. hnrt[! huljWJW~LU[J flb[l t tuwrtlllU O[lqw
Gw~w(j wztuwph~ ~JWliQntU: L~Gb[n~ hWUlnl~ puw~w(j UW[lU~li . hnrw hWUflbU 
t qwt~u np1..4bu ~wpunp u~2w~wJf1 bp~pwquflr ~rw punLpJwG qwrqwguwG 
hWULU[l : 'lnrt[! pmuw~w(j OWO~nlJpr hbul ubljlllbfl huljWJLli~UJ(j flb[l t tLJUil"jiHLl 
~b[Jun[nfllll~ pGw~wGnu nbct~ur u.JwhuJuiGuwG . ofl~ . 2f1~. uGr''l~ npwL1~ nL 
utuepmpJwu. pGw~~mpJwu umnrt2ntPJU!u qnpomu: Ur1wfig hnrtr ~~wGqtu~wJG 
wGhGwp t UWflflnL qnJnLPJnL[J[i m qnromubmp)ntfi[L 

'lnl"j[! pnlJllbfl~ hblll li!1wu~G UWflflnL hwuwp uUltillOnLU t wrctbQWL[nplJbG 
uwpwGw~w[i W[1U1Wflf1WUfl: OrqwGw~W[J wztuwph[i wuh[JUI[l l LlJUllll[jbpwg
[iht wnwGg hnl"jwJ~G owo~mJp~: 'lnrtu w[lu~ tubrq~wG ~nLUlUJ~ntu m UlflW· 
UWflflnLU t UWflfl~nLPJWU[!, bfl~pwqufl~ ~buuntnfllll~ uwh~w[Jubrmu t 1..4whntu 
ljbGuwpwGw~w(j ~wrun[l UUUflWU1W[1[1b[1[! wqnlll[!, ~nu~n[l[!, ~WLilnlU[!, wo 
tuwo~li[!. Mmup[! . g~G~Q. pnro u WJLU, nrnGQ pmuw~wG m ~hGflwGw~wG op
qwGf"lquGbr~ ~JWGQr qnJnLPJWu hwliw[l ~buuwljwG wGh[1wctbzU1ntpjntG bu 
Gbp~wjwgGmu, wnwGg nrnug ~JUIUQ qnJnLPJnLu mGbGwt ~r ~W[lnrr 

'lnrt~ uwu~[i q~Ulb[~QUb[l mubGW[(l [~n~~(j PlllnLU t UUlfllfnL qnJnLPJUIG 
L4WhLLjWUUWU ~buuw~wG zuihbp~g Unw[ig hnl"jWJ~(J nbumpuGb[l~ 1..4Wh1..4W[l
uwu nL nwg~n[JW[ oqlllwqn[loutuu hulli[1W~n[1 [ t rrwLJw[lwgGbt qJnLI"jWlllutnb
UillPJWU hblllwqw qw[lqwguwu, 1..4Lll[lbGwj~[l opwqp~ ~[1LULJUIUWQUWU m ctn
flnL[[lfl~ UJnLf3tUlJWU pwpb~tgnLpJWU Plllflb[WL[Liw[J tuGfl~pubJl[l 



Oqi.IlwqnpOllwu [!G~wgpmu hnru! twlljhu Ljlntut{nu:i t. hnrtwqn1wguu'u 
UjpngbuGhpu WJl [lG~wgp l::iG ui.Ilwumu. nrnGp tL wGlli12WljwGnpl::iG wqt"~nul to G 
hnrttJ hwi.Il~ntpjmGGbptJ , hnr[WjpG nbdtJtlGbpp L., L[bf12WL4bU, pbflfltlnLf"JW u 
tlrw: 1nrtwqnJwguwG llj[lngtumtl tlpwdwtlwGwlj Ljlntutlmtl bG GwL. WJr"l 
Uj[lngbuGbpG nrnzn'1 pGwljwu qnponGGbp[! : 1bi.Ill.WUJbu, hn'111 hwfitltJI.IluwGmtl 
t n~ lltJwJii Wfli.IlWr"lflnLpJwG hlltlGwljwG tlllr;>ng, wnu tlwrr"lnt wztuwi.Ilw ugll 
Wflr"!JOLUQ : 

'1nrt(! O[li..LjbU QJOLrJ.WI.IlGI.Ilbuwljw(j Wfli.IlWr[flOL~jWG htJllliw{j tuG lltJ2ng, pu n
pnztlmu t GpwGntl, nr wJG wliLfJntuwrrGtLil t m uwhtlwGw LfJwlj , I.Ilbrtwzwrc!
t{ni'J ~ t L. ndill pbrr~mpJntG : '1bi.Ill..wlljbu, hnrtwJilG nbumruGtrll hbi.Il Lljbi.Ilp t 
tlwrtlbl pwgwnrl! tuGwtlQntl . ll2liiWLljtu hnq I.Ilwubl urw pbrrllmpJwiJ Ll JLuh
UJWutlw !i m pwrorwguwG tlwurG: 

1nrtfl wnw2wgllwG PWfl'l m pwqllw4nrttlwGI1 UJ[lngbu[! . Gpw LJtunntg · 
tlwOQii nL hwi.IlljntpjmGGbp[l ntumtluwullflbLnt hwtlwp hnrtwqhi.IlntpJntuG mull 
hwi.Ilmlj llbpnr"ll14w m tlbpnt"~nLnqpw L. LWJiinpbG oqi.IlwqnpOntu t plltlllwJh . 
:tlllqtJ4wJI1l.. LUJL qlltnmpJmliGbrll Gtlw6muGbp[!: 

1nrtbfll1 mumuuwutJpntpjwG llbJ>nt"~ubpp hwuwljwpqrlttl wnwG6Gwljp tnbrt 
t qpwtjnu.l hnrtwljwqllnfl qnpOnGGbrll. hnrtuuqnJwgtlwu UjpngbuGbf111 L. Grw 
ljwnmngt{wogr . hwi.IlljnL~Jmuubrll m ljwqllll LfJnlluwi')WflO ljWL4h lljwpqwpw 
Gntll[! : 

1nrtwJtJG ow6ljnLJPI1 m U[IW WQflOWfli.IlWI')flWljw[i hwi.IlljnLJ}jndiGb[ltJ UUI· 
utJG pwqtlwl!nrttlwur qtJLI1bLI1fllibf1[! hGwrwtlnrmpJ ntG bu I.IlWLhu uzwljb[nt 
q)ntrJ.WI.Illii.IlbumJi!JWii tjwntlwG hwtlwljwpq[! , Wfli')Jntliwtjbtn oqmwqnp6btnt 
hnrJ.WJilli nbumruGbp[! , ~h Z LI1 L4LW£iwt{nf1bLm hnrtwi.IlbUf!Uflll hwpwpt:pwlj
gmpjntG[!. [!GI.IlflbLnt QJntr[WI.IlGI.IlbUwljwli ljnL[I.IlntpwGb[l[!. qpliiwljwGnpb[j 
hlltl liwt[npb[nL gwUf!W2f12WGwnnt~Jmuubfl[! . wqpnlflblluGI14wG . wqpnlib[tlnpw
LI1htl nL hw~wtrnqtJnG llps;>ngwnnu.lGb(l[!. llub[WQil oqi.IlwqnpOb[m opqw Gw
ljwG nL hwuQWJ/lli lljWf1Wflii1WUJnLpb[1[!, pw[lO[lwglib[m hnrtbflh Wfli')JnLUIU~hUl 
pbflflPnLPJOLU[l u , hhlfll.wpwp, uzwljwpnqubpfl ph[1pwl1ltjntpjntli{!: 

"'WjWUI.IlWUhG hWU[lWUjhLJlntpjWU hnl'jWJ!lU nhumpu lib[l[! UWhuwuwl)lW I~ 
bli: tutJui.Il uwhtlw Gwl)1wlj bG n[ LlhWJu tl zwljtlnrt I.IlWflWOmf"JOLGiibp[!, Wf' l.. hb
nwGljwpmtl hflWgGh[nL L. uzwljntpjwu hwuwr UjtJL1lwGI1 I')Wf16Gb[nL hn JtWJ il G 
nbumpuGtrQ: Pwgr WJI') , hw lipwLLjbi.IlmpJwG hnrtbfl[! wnwG<'lGwUJbu zu1u1 
PWflOfl pbflflhnLPJnLU !ntGbG: 

"lnrJ.WJtJG hW[lUI.IlnLpjntGGbptJ nwgtJnliw[ oqtnwqnpOntntl[! UjWhwG2nLU t 
/tlnr L hwuwlJnrttlwGr qtJIIlbLI1Plib(1 hnrtr opbGpGbrr. UflW Wi1W2Wguw G m 
qwpqwgtlwG ttlnuntgllwJr . hwl1lljmpJntu!il:if111 6L.wtjnntlwG m huwrwl{nr thn 
LjlntJunLpJntGubr wnw2 pb[lnfl QOflOnGGb [l ~ nt lljWJUw!iGbfljl llwup!i : 'Tltiul !? t 
4wrnrtwliwL ljwlilluwqmzwljb[ Ui !i prnl4n~b(j qnranGGbf111 Gb pqnrontpJwtlp n1 
hnflwctnJwguw!i L4flngbuubrmu hnrtwJru OwoljntJPil m hnr1r hw tnLJnLPJnt!i!i t;
flh LjlnljlnlluntpJmfifibJl(! : 

qjnLf1WIJ1!iLnbuw4wG upbJlQUbJlh LUflUlWI')flnLPJntG!i wljb[wgGb[m hwllwp 
w!ihrwabzi.Il t tlll ljnfllipg pwf1bLwtlbt oqunwqnf10tlnrt hnrtbr[! L. pwpapwgGbL 
l')flwug pb f1 flllntpJnLG[! . rulj tlJmu lj nflllllg tlb[~nrwgtJwJ fl b!ipwf14bL. llnwgrili t 
Ol QJOLijWL1luunbuntpjwu 2f12Wuwnntp)WU tlbp t"~Ub[ tOQIJ1WQn[10l{nr[ ljuru 
rurul11 gwor WfliJ1WI')f1nrtwljwGmpJwtlp oqtnwqnratJnrt !inr hnrtwtnturwomr 
Jmli!ibr Wt\mi.Ilubr m wt4WLhlibJ1, lS wh6wJr!i qw!iqLjwOGbJl, fiWflfiWJ)mn 
PtPWUjWtnljwO m uwgwrJWlljWI.IltlwO I.IlWflWOntpjnt!i!ibfl, tJ1nqwgtjw0 [WU\)b[l : 

'lnrtwJtJG OwoljmJI'IQ tljnhwuwljwnqr m lJbGuntnrtnp hbztnmpJw i.lp Ljln 
LfJnllulJnfl PWflWI')[lWUWUU t , L. uruwt oqtnwqnp6b[nt l')blljpmu 4wnnrt t F!WJ· 
J2 Wjl{b [ t"~WrlUW[ oqtnwqnpQllw(i hWUWfl utJwuqWOWJU n1_ Uj~LnWCitJ : n LU tn\~ ur 

ubG tl!l wqJlni.IlbhulitJljwljwG nL WqJlnUb[pO[IWtntJl{ uppngwnmtl Lljbi.IlQ t hptlGw
tjn[lLjWO LhU~ L. hnrtoqtnwqnpotlwG. L. pGWUjWhUjwGtlwG I.Ilbuwljbtnpg : 

'lnrtbflh r.lb[hnflwgtlwu nL ljnL[IJ1nLf1WljwuwguwG l. , hbi.IluWUjbU , pbflfltlnLJl· 

1wu pwpapwgtlwG ntrtllGbfl[! 6rztn QGtnflbLm t.. pwror wrtnwt"~rwup utnwGw
LnL GL4wi.Ilwljntl pGwljwG LWGtlzw:jli.Ilubrll tlrw Llw(ltlnt GbrqnrOntpJwG 
hbi.Ilt..wuplibrLJ hpuGwl{nr ljw!illuwqmzw4btm hwllwfl wGhf1wclb zli1 t llunfl[l qr
I.IlbLilfllibfl hnflbfl~. pG~UjbU !iwL. hnrtbrll w zlluwflhWq[lwljw(i Uh 2LUtiWJf111 tl!1£L. 
qn)ntflJntG mubgnl'] LfJnlluhwpwpbflnLPJmuGbpjl tlwuru : 

UGdllui.IlbLh tjlwutn t . nn wnwGg hnrtr . rGi.UJbu Gwu hnrtll L. 2112w~w Ll l12w 
l{WJflll LfJnlluwtlwflO ljwL411 . puw~wG nt wGprnl4nqbG qnronu!ibnll !ibrqnJ)omp
Jwtlp pbp[ltJntpjwG utnbt\OtlwG m tflnLfJnlluntpJwli uwupG I.IlbuwljwG llunn qjltnb · 
Lllfllib[ljl wGhGwr t wi..Ljwhnljti t PWJ16f1 ljtGuwpwGw\.jwG WfltnW'lflWUf! . L4W 21J1· 
UJWGbt hnrtQ tlb~flwl')wg/1wJh9 t.. wGLULLjLUI.IlwgllwG bupwf14tlbLnt tji.IlwGqtJg : 
'Tlwtnwhwljw(j ~_t , OJl hnr[~ uwujlG qpi.Ilb[jlfiUbjljl tJllwgmpjnLU[! hwtlwuwrw
UjbU \.jwjlunn t n1_ llllwJG QJnLflLULnUlilbuwljwG W[li.IlWr"!Jlnli)JWU, pliWUjWhUjw· 
GmflJW!i puwqwtlwnr . WJl liwL dnl']ntjpl')wljwG liluUlbumpJwG 2WL11 tiJmrtbrtJ 
wzlluwlilnrtGbrll hwuwr : 

qJmrtwl111JtnbuwljwG tlJ>bflp!itrr w(ltnWr)JlnLPJwu wl{b[wgrlwG L. pGwlj 
~mpJwG LLjwhwGp!ibJl[l UjWJlbGntl wi..Ljwhnljh[m hwllWJl QJnLrJ.Wlilui.IlbumpjwG 
uwuuwqbi.IlUbfljl , QJOLr[Wg!lwljwG m QJnLr[wg!lwljwG ljn[bljtnplj IJ1UI.IltiUntJ>
JnL!iUb[lh wn2la hulir)jl[l t '1f1tlnttl LljWhUjwub[ QJnLflWlilUI.IlbUwljwG hnr"!Wlilbllflb· 
fl[l, [ibpl}ub[ hnflb[ltJ ljnt[LnnLJlW\.jwuwgr.lwu nL l')[lwug pb[1JljlnLpjwG PWJl OJlWQ
tlwG, qJntr).WL1l!itnbuwljwu tlzwljwpmJubr w6bgGb[m llGI.IlbGur tt I.IlbfuGntn 
q!lwGbp, wljtnfltl L4WJPWJ1 \.jwqtlwljb!lUjb[ hnrtb[ltJ trnq~WJ!l . b[1LU21Jljl nt hun[l 
zwljub[lp , Wr[wljw[tlWG m 6wh!Swgtlwu , jllii_Ujbu Gwl.. tnbtJuGnqbG Wr[IJ1nl11UWG 
t"~b iJ : UJr"l U/l!mgwnmtlGbfl[l ljwpb[!l t llflWljwGwgGbt u pwpo[lwglibL r"lflwlig 
Wfl'lJnt!iwtlbi.IlntflJntG[! hnrtr Llwuru ljwJmu nt pwqtlwljnrt,llw!itJ qlltnbLllfiGbf1 
ntGb!iW[nL l}blljflnttl , puwljwG UjWJUWUUb[ljl pwqtlwqwumf)JWU u hnr[WJtJG 
OwoljmJ fl~ w nwlio!iwhwi.IlljmpJmGGbrr hwztlwntlw!i hruwG l{nw: UGhflLLr
dbztn t ~llwGw[LOWflPbfl hnrtbflll qqwJnLUnLPJnLU[! wJu ljwtl WJU wq[lni.IlblluGh
~wljwu nt wqrnub[jlnpwtnrtl llll~mgwnmllubrjl Gljwtntlwup : 

"lnr[WQ!li.IlnLPJWU UOLJU t"~WUWQhfl£?(! ljwqtlb[pU OQI.I1LUQ0[10tlbl b(j pG~UjbU 
hbrthliwljtJ bpljW[l IJ1W[1jl!iti[1h htitnwqntnwljwu w zhuwi.IlUUUfiUb[lp , WjuUjbU tL 
hw!i[lWUjbtnnLJ}JWU hnrjWJtJU OUUOljntjpp tlb(l wpbf1JW[ ljW!IlW[ll{wo pwqtlWU)W 
nLUmuGwurnmpjntulib[ljl W[li')JnLUfiUbfl(l : 'IWJWULnUJUp hnrtbrll oL.wtlnruwG 
pGwljwG UjWJUWUUbfl[! 2Wf1Wtlflb[pU tlbo twLfJntl OQL11WQOf10tlbL b(j "'WJWUIJ1W 
[jjl QjnLr[WLJlULJlbUnLpjW!i l.. "'WJWUIJ1LUujl hnrtwJpU ljwt"~WUIJ1[1p WIJ1[WU!ibpnul 
pbrtlwO UJOlptip(l : 
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1nru) bfl4fl~ 4bllu~ 4bfl~G zbpmG t. n[lG mG~ pbpp~nLf:tJWG hunn
l.jm~JnLG, L4~LnWG~ t Cl-JnlllWLnGmbuwl.jwG pnLJubp uzwltblnt L phfll! 
wiSbgGblm hwuwp: 1n11G WJG UP2W4LuJpG t, nrH.nbll w6mu, qwrquJ
Gmu m pbpp bG mwpU1u pnLJubp[! : 

1n11G m PnLJUQ lipwupG wpl.Lfl ISumwq.wJ~WJjlG tGbrq.[lwG JnLflWQ
Gbtm l.L O[lq.wGwl.jwG UJnLf:tp pbppp ~t..nq ll.jnmbGgpwl tGbpqpwJil tlb 
pw6btm hpuGwl.jwG up2ngGbpG bG: 

1nll!J q.JmllwmGmbuwl.jwG WflUlWfl[lnL~JwG hpuGwl.jwG up2ngD t . 
npp h~uGwl.jwG htum~nt~JnLG[! Gpw pbpppm~JntGG t: PbrrpmpJ~LUQ 
hn11p nrwl.jwl.jwG hwml.jwCipzG t. Grw Jmpwhwmml.j wnwGoCiwhwtn
ltm~JnLGQ, n[lnt.!l.. WJG lllwppbrt.!mli t LbnGWJpG Wll.jWflGbppg 

flbnl..u wGmpl.j d'wuwGuJ~Gbpmu hnllbflf! q.Gtuhwm4bl bG . bLGI:.Lml 
GpwGg pbllf> Ulw[m [IUflnL[Iwl.jnL~JntGilg, WJu[lGeG pbf1f1PnLJ}JWU uw 
l.jL.Uf1flWI.jpg : 

Pbpppntf}JWG hwml.jmf)JnLGQ q.!1mwl.jwG pwgwLnpnLf:+JnLli uLnur
gw4 hn11r liwu[lG q.pmntf}JWG ot..wl(npmupg hbmn litlUJJG: 1n11p pbp
fl~nLJ}JWU uwupG mulintGQ[I qwpq.wgpbg wl.jwflblipl.jnu Y. . f1.Y.puwt~ur. 
np[! mt.!bg pbllf1flnLf)JWG humwl.j ol.Lwl.jbpL.Ljnu.1Q : Cum '-i.fl .Y.[luwuut·r 
pbpppmf)JnLGQ pmJubrp pGwl.jwGnG wiSp m qwrqwgliwG hwliwp 
wGhpwd'bztn 2f1WJpG , uGGflWJpG, l!bf1UWJpG, OflWJjlG nbd'puGbpp , llG ~ -
Ulbu Gwt.. lippwt.!wJpfl OUlLnPliWL UfWJUWG(ibpp wnl.jLUJnLf:'JnL[J[i t: . 

PbpflpnL~JWU ouwt.!npmliQ !.. qUJpq.wgmlio ubpmnpb[i l.jWLLtLtlliO 
bG hn11wqn)wguwG pGmJf}~l, PnLJUI:iflp nt ulllnmopq.wGpquG.brp hblfl' 
1nllwq.n)WguwG Ul[lngbumu LjbGuwptu[nuljWG 2fl2WUfl1lnL)Uljl zGnphf;L( 
pmJubppG wGhrwctbzm uGCrflwLnwrrGbpo utwht[mL~ m l.jmLnwlft[nu! 
bG hnrtmli !.. UIJU hwpuLnwgGntu wquHnnl(, ~nu:Pnrnl(, lJwLpnu5nt/ 
66upn41.. LUJl UWI.j[ln nL UpljjlrlUll.Uflflb[lnl(: 

UGGtlWLnWflflbflll l.jnunw~uwG q.nromu ~wrt..nr flbfl bu t-uwrlnLL\ 
hnllwq.nJWgliwG uG~wgpntu upG[:tbqLtw6 hmlimuwJ!lG Gjrnpbp[l , 
npnGp 41nt"uwqfJbQnLf)JLUU ubi! limGbLn4 hnllp hWUQWjpG ULUUjl, C<:!-Jl 
Mg-[1, Fe-p, Al-p L/ml"uwfJw~wJpG ljwm[lnGDbp/1 hbm, wnwpwgum 

1
) 

bG 2flnLU am6Ltnll hmuntULUjpG U)OLJ}bjl hmliwlllGbp m :PmlLtWulGlip 
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u WJL upwgm~jmGGbp, nrnGQ tu~wGmu bG UUUflWLnWf1f1bf1[! hnllp hbm 
l.jwL.LjbLnt L.LjpngbuQ: . 

1nrt~ LL Gpw pbpppm~JWG wnw2wgmuG m qwpq.wgnulQ yw
mwpt.!mli bG hn11wq.n)wgliwG q.np6nGGbp~ tflntuwflWflO Gbpq.np6m~
JWU mwl.j: J2wGp np mwppbp t.!wJpbpmu wm q.np6nGGbpp wrmw
hw1muwG wumpiSwGG m LflntuWflW[lO Gbpq.np6ntf}JnLGQ mwppbp bG, 
hblSll..wL.LjbU tflntut.!mli t Gwl.L hnllwlJwqlinll L.Ljpngbup pGmJ~Q. hn11p l.L 
Gpw h~uGwl.jwG hwml.jntf}JWG pbpppntf}JWG wnw2wgliwG wl.jmpt.!nt~
JnLGQ: liJil t L.LjWUlDWnQ, n[l mwppbp pGwl.jwG L.LjWJUWGGbrmtli wnW2W-
gw6 hn'1brG mGbGmu bG pbp[lpnt~JwG mwppbr uwl.jwpflwl.j: . 

Swppbpmu bG b[lltm l.jwpq.p pbpppm~Jmu· pGwl.jwG Ljwli ll.jnUlbG
gpwLLL wphbumwl.jwG l.jwu WflflJmGwt.!bm: 

Puwljwu pbpppm~JnLUIJ pGnrnzt.!mu t pnLJubppG wGhpwdbzm 
UUUfll.ULnWf1f1bpp [!UflhWGmp L.LjW2Wf1n4, llflWUQ upwgm~jmGGbpp 
~l.LI:ifln4 m w)G pntn[l hwml.jm~JmGGbflnt.!, n[lnGQ pwpbGL.Ljwum UjWJ
uwGGbpmu Lfwfln'1 bG pnl)ubpp hwliwp WL.LjWhnt.!bL hn'1WJpG WJL q.np-
6n,GGbp' 2ntf1, Ofl, 2brlintf)JntG, hwt.!webL pnLJubppG wGh[lwd'bzm 
UUGflWLnWf1f1bp u hwuGbt W[lfljntGwt.!bUl pbpppm~JWU pwpop uwLtwr
flWI.jp : 

PGwl.jwG pbpppnt~JnLU[! wnw2wGmu m qwpqwGmu t pGwl.jwG 
q.nronGGbpp wqflbgmf}JWG mwl.j, wnwGg liW[lflm LiwuGwl.jgmf)JWG: 
1bml.LWL.Ljbu, pGwl.jwG pbpppm~JnLUf! 4wtu4w6 t m4Jwl hn11p wnw-
2WQliwG pGWL.LjWUluwl.jwG ll.jWJUWGGbppg: PGwl.jwG pbpppntf}JnLU[! 
hwubuwmwpwp QP~ t tflntu4mli d'wuwGwl.jp wnmlin4 l.L nrnzwl.jp mp
L.Ljp hn11p hwuwp l.jwJmG gmgwGpz t hwuwrt.!nul: 

.. lrnLJG hnrt!J mwppbJl l.jbGuwpwGwl.jwG wnwG~Gwhwml.jm~JmG-
Gbp mGbgn'1 pnLJUbpp hwuwr mGp LnW[lpbp uwl.jwpflWltP pbpppm~
jmG: 

UpfJJntDw£/btn pbpppnL~JnLUf! ll.jWJliwGw4nr4w6 t pnLJubppG 
wGh[lwcrbzm UUUflWLnWf1f1bpp uwm~bLpnLf)JWUp m hnllWJpG UUjWU
mwt.!nr WJL L.LjWJliwGGbpn4: UpflJmGwt.!bm pbpflpnL~JmGQ umb'16ttmu 
t UWflflnL wztuwmwGen4, hn'1p oq.mwq.npMwG L.Ljpngbumu libtpnpw
gpwjp, UJwpwpmwgliwG, nnnquwG, ~npwguwG, wq.pnmbtuG~I.jWJ/1 !.. 
WJL lip2ngwnmuGbp~ l.jppwnuwG !SwGwL.Ljwf1hn4: 1bml.LwUjbu, pGw
l.jwG l.L WflflJntGwt.!bm pbpppmf}JnLGQ wGpwl.jmb[pnpbG lJwU!4w6 bG 
ujlujwGg hbm, QWG[l np pnLjubppG UUUflWLnWf1f1brn4. 2rn4 l.L WJL ll.fWJ
uwGGbrn4 WL.Ljwhn4ntliQ Ljwtu4w6 t pG~L.Ljbu pGwl.jwG 6wGWll.fWf1hn4 
wnw2wgw6 hn11pg, WJGUJbu tL LJmtmmpwl.jwGwguwG ~pngbumu hn
'1P hwml.jm~JmGGbflp tflntflntum~JmGpg: 

UpflJntGwt.!bm pbpppntpJnLUQ, n[lQ ~wtflt.!mli t pbpQp ub6m~Jwup, 
pGwl.jwG m WflflJnLGwt.!bm pbpppmpJwG pul.jwl.jwG wpmwhWJUlnLJ}-
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:CJLlqi:l 
LlQLlmi:l lq~Bq9m ~nuB~mt.ltJ 'l Ljt.lqllu4 Ljt.lt.lqi:l ~fm!:Jmb~mljr;t lqqmt.lqp 
ihJq~unulJm 'ilt.lq~Qmpb~mb ~Ljfm94m9 'ilt.lqulJ lJu5q~lU ~lUfthuLjt.lt.lqd 
Llqm5 r;tm~ ~UlUb qeqt.lb 5Lj~1Uf€huljt.lt.lqi:l ~ uut.lm~ iltJLimr;t flU!:JluumLILj~ 
LjLiq~r;tluum5u34t;tfl4UlmLluljlq!:JuLibn :t;tluCJBma~il Ljt.lq~Ljt.lmUl Lj~ma 4r;t 
lq~Bmomum ~ uupmum~4 nqtnmbt.lmtn mtJ i:lt;tmf61uq~1uQLlub 1ut1Llmt;t 
'!:J1Uo5md~il LjtJqtJmtJ lqpqlJqUln ~ lJut.lm~ r;J1Uo5m6~il ~m!:J5mfubmu 
-u4 ~m~m~i:l il?~Lj ·~rn :ilt.lq~nqBut.ltn ~mr;t5mfubmllu4 ~ r;JlU~Bmbmt.lm 
puljlms qqr;t ilr;t1uumt.llj~ Ljuq~5u34r;t pljUlmLluljlqn :umtJ~mtJ ~q 1;11u~md 
-~il ilr;tluBmpml Ljt.lq~~lufd1u~Ulm4 LjlJu4 'ilt;tlu5mLlQLlmi:l ~mfdluljt.lt.lqd 
'l ~t;tqt.l1u 'llt.lq~nqBuutn ~mr;tBmfubmllu4 t;tluLiq~~mr;tfmtn ~m~m~d 

:LlqlJu4 ~mfeluljt.lt.lqi:l 
IJm~m~i:l LlQLlmi:l l)q r;JlUfJLiupmrw 'nqtnm'lUlq4 ''l ~ U1mut.lm4 il4Lim~ 
-Zm IJm~m~mtJ~q~ '!:Jlu~mbt.lmb ~ ~1ufd1u~m~mmui:l r;tmdt.lmljl ~ma 
-~rm ·~q LlupmUlnmtn~ ilLiq~IJmr;tfmtn ~m~mfm!:J4l~ ~mas~Lj ·~ ~m~miJd 
:llt.lq~~mr;tfmtn ~m~mfmr;tljl~m~i:l lluf1u4mtnm ~r;tlu5mbt.lmb 44Llmn..l 
-Zm IJm~m~mtJ~q~ 1u ~m~mmui:l ~ Ljlm~m~mZ~ ~Lj6Liq4 ~Ljomun :Ljt.lqiJ 
-~uqt.lub Cft.lmZ Ljr;t ~q Cf~1uftJLim llt.lql)r;tljpqu I)Ljfmllut: :LlqlJu4 IJmfdluljLI 
-Llqd Llqdt.lmUl l)q r;tlupt.luflm'lQ 'nqtnm'lUl!:l4 ''l Llql)r;tljpqu QL.jfmllu4 Llqi:l 
-LimUl l)q r;JlUflQUqUln !:JlULiqiJIJmr;tfmtn 1Jm~mfm!:J4l~m1Jd Llqdums 

:puuql)r;tljpqu lfm 'liJm~mljr;t 
-Ljomnoq~ 'l)m~mljr;tljefm~Ljblj¢ 'IJ4fmum 'IJLjfmtJo 'IJL.jfm!:Jt.lqo ·~Ljfmt.lo 
'IJLjfmtiiJIJn LjlJu4 ~ qmpt.lu"j"lml)m!:Jfmtn il~mtJLlm~mr;t IJmfdwljtJLlqd 

:~ t;llUI) 
-mlqpm lfm '!:JlUnm~mtn qd su llCJLlqi:l !:JlUCftnqtJ omrBmlqpm om~m~ 
-ml)mo mf~ml)mr;tmpmljr;t Ljt.lqi)IJUQUUb Llului:l uupol)m4mtn Llmr;tm4 Ljo 
-Qmf~ Ljt.lqnflui:l Llu 'Bq61u6mtnm puLlql)lmf}lUl Ulqt.l~IJU~ lln!:Jmfllj-p·t.n-. 
:lllqQLjl 1Jr;J441Jffi «Ljol)qt.lo» tJfm 5q5lu5mtnm putnt.lq~ sljbur;tm4 
'llt.lqQCfl)lUftJLim Ljt.lqQLlULjl qmt.lmUlm~ 'pu~mUlmtnl) 1ulqbt.lmtn UIJlUf 
-dlUBqtJbm Ljt.lqd,ufrJmUlLlmumtn 'l Ljnf1ul 'Ljuo Ljt.lqiJIJUQLlub aquq mull 
LjCJLlqi:l Ljfmuuzm 1Jm5m1Jm1Jt.lmb .41Jlu-p IJm~miJUlljb Lj5m1Jm!:Jt.lqb pul 
-q~l.lmdl)q Ljbljlml)m l)qt.lu~LjUl~qlmljtJ ilnr;tmfllj-p·tfl' nu~Lj!:Jqtlm~n 

:i:I!:Jmfdlu~miJmCf uubmpl) mt.liJ Um 'i:I!:Jm!:Jlq}lm4 
l)mn..1nmmmtnmr;tm4 Ljeft.lqi:l ~ r;JlUp5~qlJlU qd SU !:JlULltJLlql) sLj61uBmtJl Ljr;t 
l)qr;tm LjlmUlljtnm~ lU LjCfiJmUlmn..IZm r;JlUUU4 '<<J./ifl)qtio» tlfm l)fmQmr;tmt: 
:l)ubl.llufs UlqbmnqUli)Ul Lj5mljn1Jmt.l¢ ~ lqtnt.lq~m'lQ (r;tlul.lmu tJL1-g~) 
rmbl)m !Jljomum «ilCf!)qLio !)mr;t~l)m IJmfdluljLILiqi:l Ljllut:» :«llpo!Jqt.lo 
l)ffi!:J~I)m omfdluljl.lt.lqi:l Ljllut:» qmi)Ljl.IU4 Bl)ql.IL.j lll.lqi)UlqbmnqUli)Ul 
l)m~mlupulUi:l lqot.lq4 l)q lqQLIULjl ildfJUUtl l)lUUlmU1nm4 nfn 

)\ 

:iJ~lUfSlULjtJtJqd ffiU!) ~ r;JlU~mtJ 
-QLlmi:l ·~ r;tlu~mpml ·a~mum~m41.IQil 'lfm 'r;tlu~mUlmp Ljs 't;tlupZmr;t Ljs 
~nuCJtnqtJ 1ulqqt.lubmU1bo qmpt.lu}lm1Jr;t44 IJqt.lu~m~mUlljb 1u mZLj9 Llu 
'flu~mt.l~ ~ !:Jlupl.lqdLlmUl 5Ljt.lq~Bu3Ljr;t mufr;t ~mfdluLltJmUlt.lm !JUUt: 

:r;tlubmfiiJ 
~mfdlupUlmCft.lqi:l 'l r;t1UBml1ud !)mr;tBmbt.lmb 1u 49m Ljt.lqnflui:l r;Jlul.l 
-qi:l ~ omum ilr;t1ubmp~ Ljl.lq~~mr;tfmtn lmr;tljUltnQ :r;tluCftnqtJ 1ulqf1u4mtn 
-m Llq~!)mr;tfmtn lmr;tljUltno Llmr;tm4 LjCJQmf~ Ljt.lqnflui:l r;tlup5mum ~ Cft.lqi:l 
~flubmlqpmun :llt.lqi)Qmr;tfmtn Llulud U1Zqpmt.l4~m tlfm lqqlJqUln r;t1ull 
-u4 ~ CfUlqtn Llmr;tm4 ~mr;tBmbt.lmb 1u 49m ~u~m~m~d Ljt.lqnflui:ll)m~mLI 
-luUlllU~ 'l oq uubmumnmpm4 ilt.lqiJ~UQLlub l)mfdluljtJLiqi:l Ljllut: 
:mt.lfl ~mfdlupUlmouqi:l ~q ~nutlbm Lj~mull1u~m r;tm~ ~m~moljr;t!Jm 'l ~q 
qmptnm~ QLlmtlmn..luljl ilt.lq~IJmr;tfmtn 1u ~Llqt.lt.lmUl ~mfdluLjtJLlqd :~lrm 
'l 06f1u~i:l 1u ~~1ufd1u~q~U1u~mQ LjlJu4 ·u~lufdlupljUl~m ~mfd1Uql)lUQ 
-Llubmn~q~ Ljt.lq~r;tblj!)mbt.loul.I~Ljr;t 'ilefqmp5luum~ 1u ~~1ufd1uU1nm4 
LjU1LlqZmlJu4 ·~mljB~mqu Ljdfluq1ul ~Ljfmuu4 'ilnf1ul ·a~,ufdlut;tt.lqo.IJq 

~Llq~~mr;tfmtn ~mfdluljl.lt.lqd ~nlj ·o~Ljqmpdd Llm~1m4 ~mfd1uums~Z 
Ljt.lqi)Ulmr;tt.lm 'Ot.lq61uf~mtJ~~n 'llt.l1uo .~!:l ~LiqtJLlmUl ~mfdluljt.lt.lqd 
:tJq~l)mr;tfmtn '1 l.lqtJtJmUl IJffifdluljtJtJqi:l LjlJu4 IJ!:liJlU IJlUfdlUfUb 

:!:Jlup 
-BmUln ~ CJLiqi:l Lj~ml)mef Llqi:ILlmUl r;tlul.lqiJIJmt;tfmtn l)m!:JQLlubmUlbolJu4 
tJqdl.lmUl !:JlUUqUU4 lJu5qi)1U IJlUfelULjtJtJtJqi:J l)ffi~m~i:J l)mr;tl)mljn 

:OQlufdluljLILlqi:l UlqpmiJluftJLlm Ljllu4 lq~Bmt.lQLlmd Ulm41.l1Jlll)m ~ 
Ljlqt.lm~ 'IJ1Uf€huUlLjb 'l CfiJmUlm~Zm 'Llql)6u3Lj!:J lmUlljtnm~ pulql)tJLlqiJ 
nqtnm'1U1q4 'l)q ~mr;t4mnl)m ·~mUl IJmfdluLltlmr;tmt.lUl 1utlt.lmr;t l)q 
~;nup~Ulb CfQut.lu 'iluq.p1u IJm~mlJut.ltJmUll.lm Llu 'l lqZIJ llnlqbiJ.:rct 

:0!)1U fd1uljt.l Lll.lqd 
Ulq}lmiJluftJLlm mt.liJ lulq1J5mLlQLlmi:l Llmdm1Jm94Ulnm 'l mt.lp Ljllu4 
1ulqqt.lubt.lq1J Ulq}lmiJluftJLlm IJm~ Llq1JIJ1Ufdlut.lupmt.lm~4 lmqu ~mefl)fm 
·a~mtJLlm~m!:J Ljfm~Lj~n..lqUl 1u IJmfdlUUlljb l LlQLlmd IJmCft.lu 'llbt.lm~ 
IJm~mnqUl~Ul-lmljBun l)mf61u~mt.lmnm4 l qmBmbt.lmb IJmouu :BL.j~m9 
-LjUlnm IJmr;tBmbt.lmb Ljfm~41Jn..lqUl 1u ~mfdluUlLjb 'BLj~mtJLlm~mr;t LjLlqp 
-1u om~mlJul.ltJmUll.lm '5Ljdflu1Jd Ljt.lqiJ~lufeluLlqi:lmt.lml! IJm~mnqUli)Ul 
-l)m~m~mt.lmnm4 l qmp~m~ OIJlufdluLjl.ILlt.lqi:l Ulqpm!JluftJun 

:ruom94Ul 
-nm lulqutlm!:JmUUl I)Ljt.lqnflud ol)mt.ltJ lU lulqQLlubmUlbo iJLlql)l)lUfdlUU 
-u}lmt.lml)4 lmlj51JqUlutn IJmfdluljl.ILILlqi:l l)m~ml)d Ljllu4 ~ qmpuupml)mt;t 
-fmtn il~mtJLlm~mt;t LjCJLlqi:l lJup5mUln BL.jt.lqnflui:l l)m~mt.lluUlllul) 

:BLj~mtJl.lm~mt;tl)mt;t 

-Bmbumb Ljfm~41Jn..lqUl 1u IJmfdluUlljb l Qmpn.Jm~ puljlms Qqr;t 'lliJIJluf 



lJbLtmflwmtn.t u~2ngwnmliGbfl~ Lj~pwnmunl,t huw[lwl,tnp t l)wn
Gmu ljlntubL hni")WJ~G nbd~uGbflQ Lt QGI)hWuflWU1bu hnl")wl.jwqlinl") 
U1JlngbuGb[l~ wupn112 QG~wgeu . hnrt~ pbflfl~nL~JWG Liwl.jWfli)WI.j[): 

/ 1nl")~ 6~2m Li2w4m~JWU, nnnq.LiwG, U1WflWflLnWgliwG, hwl.jwt[ln
q~nG Li~2ngwnmliGbfl~, hnl")bfl~ 4ntLLnnLJ1wl.jwGwguwG mwppbfl ub
L~nflwm~L,t bl")wGwl.jGbp~ l.j~flwnuwG , 6~2m gwGew2fl2WGwnnL~JmG
Gb[l~ Gbfll)flUWG, U1WflWflmwgliwG Lt WJL nLI")~GbflnL.t LjWJlGL~ t pwpo
flWgGbL hn11~ ~G~U1bu pGwl.jwG, WJUU1GU tL Wfl'lJmGwL,tbm pbflfl~m~
JmGu . Gflw WflLnWI)flnrtw4wGm~Jmuu:'? 

1nrtbfl~ libL~nflWQ~WJ~ m ~GmbGutJL,t Gfll.jflwq.nfl6nL~JWli tuli'l~flU 
n~ u~wJli hnl")bfl~ pbflp~m~Jmliu U1WhU1wGbLG t, wJLlt pwflOflwglibw: 
fl.[lw hwliwfl wq.flnmbtuG~Ljwl.jwG m wq.flnlibL~nflWLn~L,t li~2ngwnmli
Gbpu U1bme t nL'1'1L.tw6 l~GbG l.jwflq.wL,tnpbLm hni")WJ~li nbd~ulibru . nf1-
U1buq~ umbrt6L.tbli pnLJUGfl~ wa~ m qwrq.wgliwli WJGU1~u~ OU1Ln~LiWL 
U1WJLiwliGbfl, nflnGg I)GU1J?nLU LjmLLnnLflWI.jwG pnLJUGfl~9 wnwl,tbL 
pwflOfl pbJlp umwgl,t~ : 

fl.bnltu ~Jl dwuwGwl.j~G wl.jwl)bli~Ljnu 4. . 0.<-l.~uwuuu h~LiliwL,tnp 
l.jbf1U1nL.t wnw2 ew2bg WJG 'lflnLJ~U. nfl hnrt~ pbflflllnLf-lJWG PWflOJlWQ· 
LiwG Lt q.Jml")wmlimbuwl.jwG Li2wLJwpnLJUGfl~9 PWflOfl m LjwJmG pbpp 
umwGWLnL hwliwfl wGhflwdb2Ln t dpwdwliwGwl.j Gbflq.n[16bL pmjubp~ 
wa~ m qwflq.wgdwG pnlnfl q.nf16nGGbp~ L.tflw : "Lw bLGntli tp WJG 
ul.jqpmGe~g. nfl pnLJubfl~G wGhpwdb2m 4Jwue~ q.np6nliGbru .hwL,tw
uwpwqnfl bG m wGljlntuwfl~GbL~ : 

4. . fl . 4.~uwliuu Li~wdwliwGwl.j wnw2 tfl ew2mli WJli 'lflnLJ~Q. nfl 
wlibG Li~ LjnGI.jflbm U1WJdwGGb[lmli U1bme t U1WflqbL WJG q.ltuwL.tnJl 
q.nf16nGu Ljwu q.n[l6nGGbfl~ tumlipu. nflnGg L.tflw libflq.np6blnL.t 
tu~wGL,tmu t uGwgw6 q.n[l6nGGbfl~ Wfl'lJnLGwL,tbmm~JmGo : 

Ubfl hwGflWU1bmm~JWG lbnGWJ~G hnl")wq.nf16wl.jwG 2fl2Wlilib
JlnLd , n[lmbrt ol...wl,tnpl,tbl bG 2wq.wGwl.jwq.mJG hnrtbfl, ul...whnl")bfl , ul...w
hnrtwGLiwG lbnliwdwflq.wq.bmGwJ~G hni")GJl, hbmwGmwnwJpG I)WJl~
Gwq.nLJG mwljlwumwGwgL,tw6 hnrtbfl L.. WJLG , wnw2wmwp q.n[l6nlio 
pnLJUbfl~li 2flnL.t WU1WhnL.tblG t : UnwGg pwL,twpwfl tunliwL,tm~JWli , hn
l")ntli brtw6 GnLJli~ul.j lib6 pwGwl.jmpjwlip uGlii)WUJnLf-lGfliJ pwL,twpwfl 
~wljlnl,t ~ bli JmpwgL,tnul pmJUGfl~ 4nrtli~g : 

Uwl.jwJG WJU 2fl2WliGbflmli , nbl~b:P~ U1WJLiwGlibp~g blliblnL.t. 
hwGflWU1GLnnL~JWU 2flWJ~U nbUntflUGbfl~ (libl.j hbl.jLnWfl q.jnLflWLnlimb
uwl.jwli hnrtwmbup~li 5 hwqwp tunp.Li) oq.mwq.npMwli hGw[lwl,tn
flnLf-lJntGlibfliJ uwhliwGwljlwl.j bli : 1bmltwU1bU, GliwG 2fl2Wlilibrmli 
q.Jmrtwmlimbuwl.jwG LJmlLnnLflWGbfl~ d2w4mpJmGo LjwmwpL,tmu t 
h~LiGwl.jwlimli wli2Jl'lP U1WJlJWliGbpmu: UJumbrt wq.pnmbtuG~Ljwl.jwli 
m wq.pnliblt"lnpwm~L.t Li~2ngwnmliGbpo U1bme t mrtrtL.tw6 ltlGbG wnw-
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l,tblWq.nLJU ~wljlnl,t 2nLfl Ljmmw4bLnL Lt L,tbq.bmwg~WJP oli~wgemli WJU 
pmJUbfl~ Ljni")Lipg WJl'lJnLuwL,tbm oq.mwq.np6blm h~LiGwtuG'l~fllibp~G : 

-< UJ1WflWLnJWli hWfl~Wl,tWJJlP U1WJUWGlibflnLU, n[lLnbl") oltwl,tn[ll,tbl 
bu Lj~uwwliWU1WLnWJ~li q.np2 hni")Gfl , ~li~U.JGU liwlt Wl")nLLn-Wl4WL~ hn
I")Gfl , n[lnlie wumpawliwpwfl libLtlnflwg~wJ~ bli bGpwpl.jl,tmli, hnl")jl 
pbflfl~tllf-lJWG PWflOJlWQliwG h~uGwl.jwli q.np6nlio 'lWJlOJWL 2fl~ q.nf1-
6nliG t. nJliJ l.jWflGL~ t Lnu'JbL lijlWJG Wflhbumwl.jwli nnnq.uwli 6wGtu
U1WflhnL,t: ..., 

Unwlig 2Jl~ q.np6nlij1 WL4WhnL,tliwli Gwtu hGw[lwl,tnp ~t q.Jm
rtwmGmbuwl.jwli pnLJubp wabgGbL m pbfle umwliwL, Lt pwgj1 WJI) , Lu 
nwlig 2fl~ q.np6nG~ WU1LUhnl,tuwli ljlwumnpbG hGwflwL.tnJl ~t Gbpq.np-
6bL pnLJubp~ 4Jwliell Liliwgw6 q.np6nuGbp~ L,tpw : 

Snf1:Pw6wh6wJjl(t hnl")bpmu hpliGwl.jwG q.np6nGo wt[lwgpwJ~ w
U1Whnl,tmli(t t: PnLnJl hnl")bpmli tL LUJli)JnLuwl,tbm pbflJl~nL~JnLUIJ pLUflO
flWglibLnL Lt uflW pGwl.jwG pbflJlllnLf-lJnLUIJ wnwL.tbL ~wljlnl,t oq.tnwq.np-
6bLm hwliwfl wlih[1wdb2m t Ljjl[lWnbL wq.pnmbtuli~Ljwl.jwli m wq.pn
libL~nJlWLn~L.t hWUU.IL~fll~~2ngwnmuGbpp hwliwliW[lq.: 

PbJlfl~nL~JWU q.n[l6nGlibp~ m U.fWJliwGGbp~ Lf1nljlntumPJnLliQ Ljw
Jlnrt t oupwCiwL 

w) pbflfl~nLf-lJWli qwpq.wguwG hwliu.Jfl pwpbGu.,wULn nL'1'111Lp
JWlip m liU1WULnbl I)JlU.I pWflOJlwguwGo, hn11mli uGlii)LULnWJlJlGJlp Ljm
mwl.juwGG m llflWGg liwm~bL~ oltbflp l,tb[lwtfmtuuwGo. hnq~ hwm
LjmpJmlilibfl~ LWl,twguwG[I , Lt 

p) wlipwpbliU1WULn nLI")IlnLf-lJWUp m wnw2 pbflGL pbflflPnL~JWCI 
GL,twqmu, hn1111g uGGI)wmwppbfl~ hbnwgmu, 'ldL.twflWLnLJ6 L~pwgmp 
JntliGbp~ L.tbflw6mu , hn11r hwml.jmpJmlilibfl~ L,ttumtugmu Lt wJ[G: 

PGwl.jwli Lt wupflllU.fnq.bli q.np6nGGbflll (1bpq.n[l6mpjwlip qw[lq.w
Gmu t 4ntLLnnLf1WI.jwG hnf1wq.nJwguwli q.np6oGpwg: VU.Ifl'lnL GLLjwLnw 
Ljwulwg q.n[l6mlibmpJWG 2Gn[1h~L.t l.jwflhlll t mdbf1wgGbL 4mLLnnLf1U.I 
LjwG hnrtwq.nJwgmuu Lt PWfl OpwgGbL Gflw pbfl[l~mpJmGo: 

Cwm l.jwf1unfl hU.IflQ t hn11~ pbflflPnLf-lJWG ijbflWflLnU.JI)flnL~JmGo : 
t~b hnf1oq.mwq.n[l6liwG QG~wgpmt'i pbflJlPnLf-lJnLli ~2Gmli t Gflw 
ul.jqpGwl.jwG Liwl.jWfl'lW4~g Ljwu GL,twqw6 pbflfl~nL~Jmlio GmJGtHJ4 
hwugijnul t ul.jqpGwl.jwG uwl.jwfli)Wlillli , li2wuwl.jmli t WLLjwhnL,tL,tmu t 
Pbflfl~nL~JWG hwuwpwl.j l,tb[lLupLnWI)flnLf-lJnLG : UGhflwdb2Ul t WJULL.j~Ujl 
hnr1oq.mwq.nr6mu , nfl~ hbmltwGenL.t PGflfl~nLf-lJnLGIJ pwpo[lwgL,t~ m 
hwugL,t~ ul.jqpGwl.jwG~g pwflOfl Liwl.jwfl'lLul.j~ , UIJU~lieG u11qwhnL.tL.t~ 
PGflflPnLf-lJWG Qli'lLWJGL.tw6 L.tbJlWJlLnWI)flnL~Jmu: UpwJG olilltLUJfil,tLu6 
l,tGJlWflLnWI)JlnLf-lJWfl I)GU1QnLU l.jWflbL~ t hnf1bfl~ pb[l[l~nLpjnLliQ Ujll.lh 
UjwlibL PWflOfl uwl.jwf1'1W4P L.tflw , PWflO[lwglibL eiH~pwguwG , ube t• CJuJ 
JWgliwG , libLpn[lwguwG, PWflOfl pbfl!?WLnm un[lulbflp l.jpf1wndw[J li!jl '~-
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jnLGwijbumL~JnLUU L., hbmL.wUjbU, w6bgt.l.nrt Lizw~wpnLJUb11~9 WUJW
hnt.l.bL PWI1011 PDI1Q: 

rGmbGu~t.l. bi1~11WQ.nl16nL~jwG ~w11L.n11 tuulf~I1G t, WUJWhnt.l.bt hn
rtbl1~ PDI111~nL~JWG [!UllLWJGt.l.w6 t.l.b11WI1UlWifl1nL~JmG, Li~wdwliwGw~ 
PW110I1wgGbt L. Wl11fJnLGwt.l.bm L. pGw~wG pbl111~nL~JmGu : 

~nrtbl1~ PDI111~nL~JWG UU'lLWJGijw6 t.l.b11WI1illWifl1nL~JmG WUJwhn
t.l.btm hwliw11 wGhl1wdbzm t 6~zm hwu~wGwt hnrtwq.nJwgliwG m 
pb1111~m~JwG wnw2wguwG o11~Gw~w~m~JmGGb11u: UGh11wdbzm t. n11 
q.~mm~JmGo ~Gm11~ hnrtbl1~ pb1111~m~JwG ~w11q.wt.1.n11LiwG Gn11 mrt~
Gbp: 

rGmbGu~t.l. bi1~11WQ.nl16nL~JWG UJWJUWGGbl1mli hn11b11~ PDI111~nL~
JWG t.l.bi1WI1Wf1UlWifflnL~Jmuu ~wmw11t.1.mu t b11~m nwGwUJW11hnt.l.. 

w) GJm~w~wG u~2ngGb11~ Gb111f11mliGb11nt.1. (UJWI1WI1mwgmli, 
mw11pb11 tlbt~n11wumGb11~ m um11ml.jmnr.11wq.nJwgGnrt GJm~bl1~ ~~rw
nmtl), 

p) hn11~ hwm~m~JmGGbl1~ PWI1btwt.l.mlint.l. (hn11~ ubtuwG~~w~wG 
tlzw~mtl, uzw~wpmjubp~ 0~2Ul hw2nl11fW~WUnL~JWU ~~[lwnmli L. 
WJLG): 

~nrt~ PDI111~nl~JWG QUifLWJGijw6 ijb[lWI1WI1UlWifl1nL~JnLU WUJWhn
t.l.btm hwuw11, btGbtnt.l. JnLI1Wf?WU~JnLI1 hn'l~ q.bGbm~~W-WI1UlWifi1W
~wG wnwGoGwhwm~m~JmGGbl1~9. wGh11wdbzm t hn11mtl mGbGwt 
hmtlmu~ n11nzw~~ UJW2WI1, hmtlmuwj~G hn11~qnGGb11~ hGwpwt.1.n11~G 
tlb6 hqnl1nL~jnLG, UWUl~bL~ UUUifWUlWI111bl1~ nrmzw~~ UJWI1nLUW~m~
JnLU, umbrt6bt hn11mli OUJUl~UWL lJ~q~~w~wG m 211WJ~G hwm~m~
JnLGGbl1 (wq.11bq.wmwgijw6m~Jnr.G, wlil1nL~Jnr.G, lfWZUlWJ~G uwhtlw
UWJ~G tunGwt.l.mGw~m~Jnr.G , 211w~w~wGgbL~nL~JnLG , wt11wg~w), hn
'lWJ~G tm6nLJ~~ OUJUl~LiWL nbw~g~w L. wnG: 

/..... Utuwt hn11oq.mwq.n116mtlu ~w11n11 t wnw2 pb11bL pnLJUbfl~ w6~ m 
qw11q.wgtlwG UJWJLiwGGbl1~ t.l.wmwgmtl L., ,hbmL.wUJbu, pbl1fl~nL~JwG 
mw1111b11~ wGWI11fJmGwt.l.bm oq.mwq.n116mli:'J 

Pntnl1 flbUJQbl1mli hn'lwq.nJwgtlwG UJ11ngbuub11~ w~m~ijwguwG, 
hn'lWJ~G nbd~tlGb11~ ~WI1Q.Wt.l.n11tlwG GUJwmw~nt.l. ~~11wnt.1.nrt tlbt~n
I1WUl~t.l. tl~2ngwnmliGb11Q UJbUlQ t q.~mw~wGnflbG h~LiGwt.l.n11t.l.w6 L~
GbG, nflUJbuq~ 2112w~w Li~2wt.l.wJfll1nLLi wnw2 ~pbflbG pwgwuw~wG 
hbmL.wGQGb11: UJL ~b11UJ wuw6, hn11b11~ PWI1btwt.l.tlwG Li~2ngwnnulGb-
11[!, ~GmbGu~t.l. bfl~I1WQ.nl16nL~JWG t.I.WI1nLUQ UJDUlQ t Ptu~ 2112W~W Li~-
2Wt.I.WJfl~ UjWhUJWUnL~JWU tuG11~11Gb11~9: 

!.. ~n'lbfl~ Wl11fJmGwt.l.bm pb1111~m~JwG pw11a11wgtlwG hwtlw11 
wGh11wdbzm t wnwt.l.btwq.nLJG ~w~nt.l. oq.mwq.n116bt hnrt~ pGw~wG 
pb1111~m~JmGQ, ~~11wnbt hnrt~ Lizw~m~JwG 6~zm hwuw~ui11q.. Lizw
~wpnLJubl1~ q.~mw~wGnflbG h~LiGwt.l.nflt.I.W6 hw2nl1'lW~wGm~JmG ,' 
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nnnq.tlwG, hw~wt11nq~nG Li~2ngwnmliGb11~. o11q.wGw~wG L. hwGQWJ~G 
UJWI1WI1UlWUJnL~bl1~ ~~11wnuwG, UJWZUlUJWUW~wG wGmwnwzb[lUlbl1~ 
h~LiGwlfl1liwG u~2ngnt.1. w~m~t.l. Gb11q.n116bt hnrt~ t.1.11w: Unw2GwJ~G 
[jzwGW~nLJ3JnLU mG~ GwL. uzw~WPnLJUbfl~ PWI1011 PDI1QWUlnL 2112W
(jwgt.l.w6 un11mb11~ QUUlflnL~JnLG[!, ijGwuwmmGb11~ m h~t.l.wG1fm~
JnLGGbl1~· ~G~Ujbu GwL. LintwtunmwJ~G pmuw~wGm~JWG flbli UJWJQW-
11£! L. WJL Li~2ngwnmtlGb11: 7 

~n'l~ pbl1fl~nL~JWG uGflLWJGt.l.w6 t.l.b11WI1UlWfll1nL~JWG WUJWhnt.l.m
u(! n~ U~WJU hnrtWQ.bU1Gbl1~ . WJLL. DI1~11WQ.ni16Gbl1~ . Libt~ni1WUlni1UD11~ · 
pmuwpmJ6Gbl1~· wq.f1nQ~Li~~nuGbl1~ L. Q.JnLrtwmGmbuw~wG q.~mm~
Jnr.GGbl1~ WJL uwuGwq.bmGbl1~ q.ni16G t: 

~uuunns UYuUf'Y ~nrtuqrsmra3uu 
~Uf'Q.U8UUu 'TlUSUntld3Uu UUUru 

~n'l~ uwu~G UWI1flnL u~qpGw~wG tliUJ~fl~~ Q.~UlbL~QUDI1Q t.I.Wrtb
Li~ UJWUlunL~JnLU mGbG: PnLJUbl1~9 pbflg umwGwtm GUJWUlw~nt.l. hn'lQ 
uzw~btnij, UWI1'1Q U~UbL t ~n110 nL mt.I.JwtGbl1 ~mmw~bL U1WI1PDI1 hn
'1011~ WflUlWfll1n'1W~WGnL~jWG , Lizw~LiwG , UJWI1WI1UlWQUWU L. hn11b11~ 
pwl1btwt.I.LiwG u~ zwi1Q u~2ngwnmliGb11~ t.l.bl1wpbflJWL: Uw~wJG hn11~ 
tlwu~G tliUJ~I1~~ mt.I.JwtGbl1[! b11~w11 dwtlwGw~ q.~mw~wG QGflhwGf1W
gmliGbl1~ ~bG bG~wfl~t.l.bt : 

Q.nliwrtp[! , ~n~GW'lPQ, qwGwqwG tuwnGWrtPbl1[! n[lUJbU UJWI1WI1-
UlWUJnL~ Lizw~t.l.n'l hnrtbl1~9 pw11011 pbi1Q umwGwtm hwliw11 flbnL.u -
h~G dwtlwGw~Gb11mtl oq.mwq.n116t.l.mtl t~G ~~GwumwGmli , tq.~UJUln
umtl, UbQu~~wJmli L. WJL bl1~f1Gb[lmli : Qum n11mli, nnnq.nt.l.~ bf1~11w
q.nl16nL~JmGG wt.l.bt~ t.l.wrt t qw[lQ.WQbL, QwG WU211'1P bi1~11WQ.nl16m~
Jnr.Go: ~bmL.wUJbu, 211nt.1.r hnrtbl1~ tlwu~G ~n11o~ m q.jlmbt~gGbf1jl ~m
mw~mtlG wt.l.bLr t.l.wrtblijl UJWUllinL~JmG mG~. gwG wG21111~ hn11b111l 
LiwujlG UJWmlinL~Jnr.Go : :iflnt.l.~ bl1~flWQ.nf16nL~JWG tlwu~G mt.I.JwtGbp 
hWjUlGjl t~G J1bnL.u u.~ . wnw2 7-11'1 L. 8-11'1 1fWI1DI1nLU tq.~UJUlnumli, 
~~GwumwGmli , ~Gfl~wumwGmtl : 

ti1~11WQ.nl16nL~JwG qw(lq.wguwGQ qmq.QG~wg LiWI11f~nL~JmGo 
l.Jmmw~mli t[l UJ[lW~Ul~~ tliUJPI1~~ mt.I.JwtGbl1, n11nGQ QU1fhWGI1wgliwG 
4wi1~Q t~G qq.mli : ~~GwumwGmtl, hjlG ~mGwumwGmtl L. ~nnlimli 
u~ubg~(j WUUJWI1bq Q.WL hnrtjl L. QUflhWUI1WUJbU DI1~11WQ.nl16nL~jWG 
tlwu~G QGflhWU11WQnLUUbl1. Q.flW~wG W~UW11~Ubfl L. WJL wztuwmwGg
Gbp: ~nrt~ PDI111PnL~JwG Liwu~G hwi1Q[! tubLWQ~ m q.~mw~ UWI1fl~WGg 
nLzw'll1nL~JmGG t11 Q.I1Wt.l.mli, L. wtl~n~btnt.l. WI1UlWflflnL~JwG tliUJP11~4 

(\ 



t./lnpaG m llll{JW[Ub[l[!. WJU wumrawGwpw[l q.rmw~LuG mbupr tp pbp
t.J.nLLt 

16-17 -r'l 'lwrtrr bt.J.rn~w~wG q.rmw~wG q.pw~wGm~JwG ub2 
WJU urm.eG tr r2tumu, nr pnLjUbflr hwuwr UUUilWUJnL~brr Q.Ltuwt.J.np 
Wfl.PJnLfliJ 2mrG t: =lbmwq.wJmt.'i wr11bG IJU'lLWJGt.J.mu t WJ'l ~wm~b
rwgmuo L. pnljubrr UUU'lWrlnL~JWU hwpgmu Wr1W2UnLf}JnLU[! UlflllnLL~ 
t hnfl.rG' «hnfl.WJ!lG UJm~trrG» OflQ.lUUUI~WG uGwgn[l'lUb[ljlG, «hnfl.!1 
hJm~rG», mu•rptr wfl.brrG . G2wGw~m~JmG mwLnt.l GwL. 2brumpJLu
Go . LnLJurG m O'lrG: 

17-18-[1'1 'lWflbpmu q.rmGw~wGGbp[! unmbGmu bG PnLJUbflr 
hwGpwJrG uGG11wnm~JwG ubt't•LuGrqur hwu~wgm~JwGo L. G2wGw
l~m~JmG t mpt.J.mu u~GnLnf1lllt'i w6tuw~~t.lrG, wqmnj1G, hnllr 2f1!1G l~ 
WJLG : Uw~wjG wupnfl.2nL~JWUP t.J.bpgpw6, q.b[1LU~2nmu tr WJU urmp [!, 
np opq.wGW~wG uGwgnp11GbpQ , hmumuo lllfl.fl.W~!l ~UIU w6tuw~~LH1 
ur2ngnt.J., rG~~bu GwL. 'lflWGg hwGpui)Gwgt.J.w6 UJm~bflQ hnfl.r pbfl 
rrm~JWG L. pmjubrr UUUilWrlnLPJWU Q.Lt'tiLUt.lnr q.np6nGG bG: 

16-17-[1'1 11Wf1bpmt.'i ur ~nf1t.'irg ~nLlllLU~Llmt.'i b(i Wfll.llWr~[lWljWfl 
t./lnror 'lrlllnJ1m~JmGGbflr m4Jw[Gb[1 , tt.'iutrflrl~ q.)lli1W~wG t.'impb[l , 
j1G~~bu GwL. mbfl.b~m~JmGGbp mwppbp hnf1bf1r w2tuwflhLuq.rw~wG 
LnwrwouwG uwurG. UJnLU ljnfl.lirg qwpq.wgnJ1 pGwljwG m .lJrqrl~w 
L~W~buwmrljwljwG q.rLnnL~JnLUUb[l[! . hGwpwt.J.nrm~JnLU bG lllWL!lU un
UlbUWLnL hnJ1bflr wnwGorG hwLnljm~JmGGtrr mumL~GwujlflnL~Ju•Go L. 
hwuljwGwLm pnLJutrr uGG11wnm~JwG hLu[lgtro : 

17-18-r'l 11wrtrmu. Ljw~rLnwLrqur qwrq.wguwG '1Wf1W2f1 2W
Gmu , q.rmGwljwGGbflr nL2W'lflnL~JmGG bG q.pwt.J.mu ur 2Wfl.Q «hwGb
LnL~WJ!lG» hwpgb[l , t.'iwuGwt.J.nrw~bu WJU, ~b rG~G t hnfl.r pbprrmp . 
JWU hrup[! , rG~~rurG t pnljubrr UUUilWrlnL~JWU ubtuwurquo. ru~rg ,, 
rG~~bu bG WrlW2LUUnLU opq.wGwljwG Gjm~tro L. WJLU: 

18-[1'1 'lWflll t.lbfl2brrG L. 19-[1'1 lllUf1r u~qputrrG Uput.'ill1JWU bL\
pn~WjnLU qwpq.wGnu~ t hn11r ~~ wurG q.rmm~JwG tr4m nulfl.nLpJm(: 
wq.pnbp~flwpwGwljwG L. wq.pnljmL LnmppjlurwliLUG: 

Uq.[lnb[lljflwpwGwljwG nLfl.fl.nL~JWU ljnf1UUWlJrQGbfl[! (:buJLLnL , p t; . 
pbGillll, n.rtuu1q.n.lJbG L. mpll2Ubfl ) hnf1LJ 11l1 mnu~ bG np~bu LbnliuiJ ilt; 
w~wpGbpr hnllUWhwpuwG lU!lllJillUp , ruL1 p muwl[LUGm~JWU[} hnrtt_; · 
q.nJWQUUJU hwp ~]nLU mpt.J.mt.'i t[l UfWUUjlt.J.Ilbf1 : 

Uq.pnljm[ UlnL fl.Prt.'ijlWlJWU nlf1'11llf.i jUJU (j b[lljLU J LUQ mgr ~ [j[i fl :. 
(U. lclbj b[l' 3m . Ljlprtu) hnll[! 'lrlllnll~ tllG n rnq bu UUU'llUUlWfl!lbfl r UJ 1 1 ~' 
JnLfl : U.lclbJbf1Q qW[lCfUlgGmt.'i t pmJUbflll uGGilUini1L~J WG hmt.'imuLu;i< 
Ul bum~JnL Go ' Q Ull nrr pmj ubpQ UUL{nLL) bG Of1CfLUGwljwG Ujnt.fJbfl ! IL\ 
3m.Lrplltu[r WrlW2 t .PW2nll~ WJU t.'ipl.llQ lJ , n[l ~nLJUb[1[! hnqrg )ntp LU J 

Gmu bG hwGpwjjlU U[IU'lWUlWf1f1l'W 3nt l.!1 pj1tu[l hnf1lJ zl1 llPlnnu~ nr: 
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~bu q.njwgmu, WJL nr~bu qwGq.t.J.w6 , nro ~w~t.J.w6 ~t rr 6wq.uwG m 
qwrq.wguwG ~rngbuGtrr hbm: 

Uq.rn4mLlllnLfl.Qrt.'irwJr m wq.pnbr~rwpwGw~wG nt.fl.fl.nL~JmGGb
!1[! hrup ~ulllbJ16bg!lG hn11.r uwurG q.rmm~JWG qwpq.wguwG hwuwp, 
pwGr nr q.rmw~wGnpbG ~pwgwmrtgrG hnfl.r Wr!W2WQnLU[! nr~bu 
pGw~wmuw~wG uwpurG: 

=lnJ1wq.rmm~JmGo np~bu pGw~wG q.rmm~JmG qwpq.wgbL m 
(luwt.lnrt.lbL t n.muwumwGmu: 1725 ~ - n.muwumwGmu pwgt.J.mu t q.r 
mm~JmGGtrr W~W'lburw L. u~ut.J.mu bG hnJ1bflr Wr1W211G mumuGw
U~flnL~jmGGtro . ~wquw~tr~t.J.mu bG wr2wt.lwtuupbfl , GJm~tr bG hw
t.J.wpt.J.mu bfl~flr pGw~wG ~WJUWGGbflr m Q.JnLJ1WlllGlllbum~JWG uw
u~G: 

U.LnunGnunt.J.o 18-[1'1 'lWflll tr~rnr'l ~butrrG rr ur 2Wfl.Q W2tuW
lllnLPJnLUUbflnLU Wr1W2 t .QW2nLU urwGq.wUWJU Gnr hwjwgpGbr hnllr 
u pnljubrr UUU'lWrlnL~JWU uwurG: Cum U.LnunGnunt.J.r ' hnJ1U Wr!W2W
Gmu t d'wuwGw~r [!G~wgpmu LbnGwJrG w~wrutrr t.J.rw pmuw~wG 
m ~bG11wGw~wG opq.wGrquGtrr Gbpq.np6m~JWU 2Gnphrt.J.: 

,nJ1wJrG ~W'lWUlllfl ~wqt.'ibLm . hnfl.[! q.GbLm ~wu t.J.w6wnbLm. 
~G~~bu OwL. hwr~r ~Wt./1[! nrn2bLm G~wmw~nt.J. hnJ1bfliJ q.Gwhwmb
Lnt. wGhpwd'b2lllnL~JmGn n.muwumwGr Qmmr ~bmw~wG urGjlum
rm~JmGmu wGhpwd'b2UlnL~JnLU Wr1W2WQ[lbg UlbJ1bljm~JmGGbr hw
t.J.wpbL b[l~flr hnJ1bflr L. Q.JnLfl.Wl.llGUlbum~JWU uwujlG: '-LbubLnt.J.uljm, 
'-LilLunGr. 2wuLbt.lu~m 4n11urg ~wqut.J.mu bG n.muwumwGr bt.J.rn~w 
~wG uwur Wr!W2!1G hnfl.WJ!lG .QW[llllbqGbp[! , wut./lnt./lnt.J.mu bG hnJ1bflr 
w2tuwrhwq.pwljwG mbfl.wpw2tuuwG m 'lflWGg nrw~r t.lbrwpbflJWL 
hwt.J.wpt.J.w6 GJm~tro L. hGwrwt.J.nrrG ~wt./1 ~wrq.wpbrt.J.mu: Uw~wJG 
WJU pnLnro 11bnL.u pwt.J.wljwG ~trG hnfl.wq.jlmm~JwG mbuw~wG hjl 
t.'in'j.Q.pGbpjl li2w~uwG hwpgb[l[! LnL6bLnL hwuwp: 

V"ln11.r uwujlG q.rmm~JWU qwpq.wguwG q.np6mu .ub6 wt.J.wG'l mGr 
'-L.'-L . '1n~m~Wu[! , np[! q.bGbmrljwljwG hnfl.wq.rmm~JWU hruGw'lrflG t : 
urw 11t~wt.lwrm~Jwup llr w2wLJtrmutr urprrgur . swu:PrLL.r . 
!btrtuurGr ~n11.urg 1890 ~ · ~wqut.J.mu t n.muwumwGr tt.J.rn~wljwG 
uwur hwuwp W2tuwphmu Wr1W211G q.bGbmr~w~wG hnfl.WJ!lG .QW[1Ulb
qo. rG~~bu OwL. hjmuruwjrG ~ruwq.G'lr hnfl.WJ!lU q.nmrGtrr WI1W211G 
pwpmbq[! : '-L. '1nljm~wL.n u2w~bL m hpwmwpw4bL t hnJ1bf1r wnw2rG 

· q.bGbmr~w~wG ~wpq.wpwGuwG ur pwGr mwppbpwljGbp, nro ub6 
G2wGwljm~JmG mGbgwt.J. hnJ1bflr ~wrq.wpwGuwG mbum~JwG hbmw
q.w qwrq.wguwG hwuwr: J 

'-L.'1n~m~wL.r mumuGwurrm~jmGGbrG m W2tuWlllnL~jmGGtro . 
npnGp t.J.bpwpbpmu trG d'wuwGw~wljrg q.bGbmrljwljwG hnJ1wq.r
lllnLpJwGo. pGwljwG m hnJ1WJ!lG q.nmrutrr uwurG muumGp[! , hn11.w-
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ljwqunq qnp6nuubpf1 uwuf1u muumlifH:J, hnqn· nfll4bu hwmmlf puw
l4Wmllw4wu UWflUUt'J UWUf'lu hwu4wgnLpjnLUQ, hnqbflr Ouwt.tnpuw(i 
uwuru nLUUnLUQ{1, hnqf1 l4fln:Pf1tWJf1li ubpn11nt.l OLUOLUUWUt'JflnL~JWU 
ub~nllntnqf1wu, hnrtbnr wnw2ru qf1mw4wu 4wpqwpwumllQ l! w

2
-

tuwphf1 wnw2f1u wljuwplj QWflmbq(! umbrJ.6bgf1G dwliwliw4w4rg qb
Cibmf14wljwG hnrtwqrmm~Jwu hf1uf?{1: 

1nrtwljwqlinrJ.l4flngbuGtpr qnp6nGGbp/l uwuf1G mulimGp[! L hn
rtr pGnpnznu:i[!, npn oliw4bfll4Llbt t '-L. '1nljm~wLf1 4nrtlitJg, limbt t hw
liwztuwphWJf'!Ci CfflW4wGnq:>jwu ub2 L hWU(!Cillhwump 6wGwlmli 
umwgbt: 

' '-L.'1n4m~wlio wnw2f1Go uwht1wubg, nn hnrtG t'JGQGmpnLJG pGw-
4wG liwplirG t li 6liwt.lnpt.tmu t pliw4wli qnp6nGubpf1 L/lntuw!lwpo 
GbpqnpOmJ:>JWG l4flngbumli: Um qnp6nGGbnll 2Wflf?f1li Gw !lWunul t 
4truwG, nbtf1b:P[!, pmuw4wu m ljbCi!lwGwljwG wztuwphQ, hnrtwnw-
2WgGnrt UWJflWLnbuwljGbflQ l.t bfl4flf1 hwuwljQ: uw 1111 hbmwqnLnmJ:>
JnLGGbpnq qwpQwgpbg WJCi llf1LnQQ, np hnrtQ ljwjm(i (t nL (f'l LHimli 
wGlflnlflntu, WJL zwnmGwlj L/lntuLtmu t ctwliwGwljtJ m mwrw6mJ:>J..uG uh2: 7 

SwrtwCi!lwt.lnp hnrtwq_bmo ml(bg hnqbpf'l hnpf'lqnGwljwG nt mq
'1W6/lq q_nmf1wljwGmt:>JWCi op/lGw~wl/lmpJnLii£!, npf1 tntpJmu(i WJCi t, 
np lilWflJ:!Ofl Lnf1l4r hnqbpr wnljwjnLJ;)JnLU{1 WflfljnLUQ t WJG pwGfl, nr 
uum [!UJltWJGwljwG Qnm(lGbrr L/lntut.tnu:i bG hnqw4wqlinq qnponuub
flQ, 6wqmuGwpwGwljwG l4WJuwGlibfl[! u, hbml.wL4bu, hnqbpCi mubCi 
qnmnwljwG mwpw6nu:i: 

~ Of1l4GU unt.tnwtbpuwGrlflf1Juljr CfJnLrtWLnGmbuwljwG ruumrmm
Lnf'l mGonbG' '-L. '1nljntlWltQ, umbq6bg w2tuwphmu wnw2f1G hnqwttf1-
mntJ:>JwG wlipl'!nGQ, npn ctltuwqnpmu tp rfl wzwljbpm u.ll.Uppf1pguu: 
uw umbq6bg m l)wumf1wpwljbg wzwljbpmGbrr L/lwJtmG unbwllw 
('-L .h . '-LbpGwl)uljp, u.ll.Uf1pf1flgl.t, ll .3m.LbtltJGunG-LbuurGq., 'TJ.'-I..Omng-
4r. '-1 . Q.. Q.t(lGI.jw, U.U.!:2wfuwpnt.t. u.U. '1f1lin l.t zwm ntflll2Gbp): 

Cfttuwttnflbtnt.l Up 2Wfl!? wpzwl(wtuupbfl '-1. . '1nljnt(WU[!, 2WLn pw(j 
wflbg nmuwljwG bpljpwqnp6mpjwG l4flW4mf11.jwJf1, hwmljw1.4bu t(ln
qrwJh J}bu L4WJPWflf1 ljwquwljhfll4uwG hwuwp: 

'-L .'-L . '1nljm~wLf1 wzwljbpm u.ll.UflprpgLr wztuwmmpJmGGo
110 UnLJGL4bU ubo lwl/lm{ Ul4WULnbgf1G qbGbmrljwljwG hnqwq_/lt.nmpjw(i 

qwpqwguwuu: 1890 p.u.Urpt'Jpgl.t(! hpwmwpwljmu t hnqwqf1mm~Jwu 
l}wuwq_rpe, npmbq wnw2nu wGqwu hnqo. '1nljm(wL.f1 hwuljwgnqmt:>
Jwtlp, flrml(mu t npL4bu hwmnll~ pGwL4wmuwljwG qnJwgmli : uw hn
rtwljwqliwljwG l4flngbuf1 q.np6nG!ibfl[! pwctwGmli t bpljm tulipf1· ptm
Lnt'llj l.t wpf1nmf1lj, limgGnu.'i t twljwG 62mmuGbr hnrtbflr ljwpqwpwG-
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4.f1uwuuf1 ljwp6f1pmJ. hnflwljwquntpjntGQ nrtutw ljbGuwpwGwl.jwG 
uf1wuGwljwG Ujpngbu, wupnf12nLPJWOp 4tuuttiw6 t bpljpf1 uwybpl.&mJ
ptJ ttrw ltJwGpp tLJ.numgf1wJr hbm: Lw LillJ.bg hwuljwgmpJmG hn11r 
pbpf1f10lf:1JWG uwuf1G, 11f1LilbLn4 WJU npUJbU hn11.h nrwl.JwljwG hWLil
LjmpJmG, nrQ qwrq.wGmu t hnflr qwrq.wgliwG hhm Libljmb'l.: SwrtwG-
11wttnr qf1UlGWljW£iQ q.JnLrttuUlGmbuwljwG hnrtwqrmmpjwu mumuGw
uf1rmtpjnLlilibpQ ubpumpbG ljwll.jmu t q.JnL'l.WI.IlGmbuwljwG WflU1Wt1-
flnLPJWG qnp6GwljwG tuGI1f1rGbpf1 LntMwG hblil , Ujpwljmf1lt Ljwuj 
uUlbfl6bLn4. hnflwqf1mmpjwG L bpljpwqnp6mpJwG up2!.&: 

1wJpbGwljwG ub6 UjWl1lbpwquf1g hbLnn bpltrmul 6wttwlttmu bG 
LiM uwuzmwpr tnbuwljwG mumuGwuf1f1ntpJmGGbp, ntr'lrttiw6 q.Jm
flWIIl£imbuwl.jwG WflLnWf](lntpjtuG qwpq.wguwG[!: UnwGoGtuUjbU ub6 
wztuwmwGpGbp 6wtJ.wt l(bgf1G 4nL LnGmbumpJmGubrr nl tunrhfli1WJ!"lfi 
tnGmbumpJmuuhrr hnflUJJI'tu 6w6Ljnqpf1 tunznr uwuzmwpf1 munuHilU
urrmpJmGGbrr !.& hn'l.bf'lh wprumGwLtbtn OCflllWqnrauwG nt pbr
fll'tnLPJWG pwporwgtlwG hwuwLrfl uf1\)ngwnnu.'lGI:ipp uzwljuwG nt'l.
rtntpjwlip: 

ctwuwGw4tu4f1g hnrtwqpmmpJwG qwrqwguwG qnromu uM 
Gbpf]pntu mGbG tznlU !.& tunrhrHlWJtJG up 2Wf1Q LnWrtWUI"lW4.np qf1mGw
LjwGGbp' L.r.'llpwunlnti(! . U.U.lA:mlUI.Il[lntl.&[! . P.P.'llnwGntJ.Q , L.U.'1/l· 
unG, I"'.'Tl.Q.bpwuruntt£!, 4..U.'-lnlJ.I"lwG, L.L .flnqnLJ.u. t'>.4..Sjntflf1Gf1, 
l.L .UlbQUWUI"lflnLJ.wG, 4..'-l..bqnpntJ.[!, I"> .U. 4wmpp~L[! . I"' .L .UGI.Ilf1UJnti-
4wpwmwl.&[!, t .u.l">tJ.wGnti(! , U.u .Un4ntnlJ.uypG !.& zwm mrrzGbr. OJlOUg 
wztuwmntpjntGGbp[! Lnlf12 Gbf11"lf1nul bG hnrtwqf1mmpJtuG mhuwl!wG 
hrumupGbr)l uzwl.juwG pGwqwtJ.wnnu1: 

VrGtl.& q)lmnq1JWG ub2 Gn11 mrtrtnLPJntG' hnrtr liwupG q/llllm~JwG 
(hnrtwqf1lllnLPJWG) ol.&wt.lnru.{bt(!, 1WJWUUlwGr hnrtb(lll uwu)lG nnnz 
Lnbrtbl.jntpjmGGbJ1ltWPbL)l t qmGI:iL 1b(1tul"lnl1lnu)l , UmpwpnGtJ, ~ubGn
-lnGf1, UnLJ.ubu tunJlbuwgm, ppG-Ul·l>wl.fr L hpG wztuwphr WJl UjWI.Il
uwqbmGbr/1. ISwGwUjwphnfll"lGbrf1 !.& W2tuwphwqbmGbpp hnl2tuct(lb
(1ntli m wztuwmmpJndiGbpmu: 

UtibLP Of102Wlt)l m W('lObQwLtnp lllbT]_bl.jmpjmGGb(l 1WJWUlllWG)1 
hnf1wJf1U ow64nqf})l Libf'IWPO(lJWl 4wrhttJ t hwGI"lf1lllb.L 18-pfl l"lWflfl !.& 

hwm4wL4bU 19-(111 flWf'll't pGw tunlJq Gbp' ow UlU UJW (1 hnrl"llibp, w ztuwr
hwq.bmGb.p UAwGl.&/1 , 3m.q.wqnubumr)l. ~.CnlljbG!l . '-LUI.jf1pf1gljm, 
l> .U wpl.jntJ.r !.& mr/lzGbflf1 wztuwLnm~JntGGbpnul: 

19·Jlf11"lWJ111 Ll.br2mli !.& 20-rl"ll"lWJlP uljqpmu wttbLr wljmf1l[ qnr-
6mGbmf!JntG t OWtJ.WttlnLU flmuwljwG lfWJU(lntpjWU hwuWlljWI.fiWU· 
tuwG qbpmbu~mpJmGubrr m qpmwljwG QULfbf1ntpJmGGbrr ljnf1uf1g 
Uul"lrltnLtlfwu)l, WJI"l f!Llmtl Gwl.& 1wJwumwGr hnrtwJ~G owo~mJph ~.& 
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~wG pGumpmmmp ~wquw~bfllllnLli[! : rGumpmmm[! fUilPLJWGp, 
D.1wt.lmG2JWGp, u.lul11f1JWU\1, U.Uw[lq.UJWG\1, q..lcJW'll.tnujwGp, 4.UbL
pnGjwGp, r .<Dw[lUW'lWUJWUP l.t nLfltlzGb[lp ll.b~wt.I.WflnLJ}JWUP m wG
up2w~wG uwuGw~gmf}JWUP wztuwmwGpGb[l t owt.lwLmli mGmbum~
jntGGb[l\1 1.t t.I.Wfl!W~WG Zf12WGGb[1\1 tunznfl m li\12tlG uwuzmwpp hn
I'J.Wq.pmw~wG .QW[ll11bqub[1 ~wqlibLnL, q.jnLI'J.WLI1ULI1GUW~WU W[1LI1W'l
flnLJ}jWU ub2 oq.mwq.nrot.lnll. hnll.bfl\1 wnwG6Gwhwml~nLJ}JntGGb[l\1 
UjW[lqwpwGuwG, rwwug hwzt.lwnuwG, q.JnLI'J.WLI1ULI1GUW~WG PflWQUWU 
hwliw[l Gn[l bL.QDflP hwjl.I1Gwpb[1UWU m 'lflWUQ .QWfll.I1bqwq.[lUWU, WJ'l 
hn11.b11h libL\lnpwm\lt.l t.l\16W~\1 pumJ}Wq.[lUWU l.t, t.lbP2WlliDU , hwGpw
Ujbl11nLJ}JWU hnll.bfl\1 WP'lJmGwt.lbm oq.mwq.npouwG, Gn[l hni'J.bP\1 \1-
rwguwG l.t 'lPWGg libL\1n[lWLI1Pt.l t.lp6w~p pwpbLwt.lliwG m pbpppm!}
JWU pwp6rwguwG hwliWLPfl lip2ngwnmliGbpp uzw~uwG nLI'J.I'J.nLJ}-

JWlip: tunznp uwuzmwp\1 hn11wq.pmw~wG mumuGwupflnLJ}JntGGb[l\1 
GJm!}b[l\1 [!UilhwGrwguwG hpuwG t.I.PW ~wqut.lbl t hwu[lWUjGLI1nLf)JWU 
mwpwoQ\1 hn11wtpnqpnG pwpmbq 1:100000 uwuzmwpnt.l (fl.. t'l\lLJWG ; 
4.UbL.QnUJWU, r.<DwpUWilWUJWG): U]'l GnqG hbi'J.pGw~Gbp[! ~wqlibL bG 
1WJWULI1WU\1 hni'J.WJPU owo~nLJJ}\1 pwpmbq, hpliGw~wGmu 1:100000 
uwuzmwpnt.l. pu4 wnwG6\1G 2112wGGbp\1 hwuwr· 1:50000 ~wu 
1:150000 uwuzmwpnt.l: 

1wjwumwGpl11WPW0QnLU tpnqpnG LllllngbuGbp\1 qwpq.wguwG w-
nwG6Gwhwm~m~jnLGGbp\1 m oppGW!WtPnLJ}JntGGbp\1 UIW[lqwpwG
uwG. hnll.\1 trnq\lWJ\1 llDU UIWJ.QW[l\ll.t t[lnqwgt.lw6 hnJ1b[l\1 Wfll11W'l[ln
I'J.W~WUnLJ}JWU pwp6[lwguwG hwliWLPP li\12ngwnmuGbp\1 lizw4liwG 
qn[lomli ubO wt.lwGil mGbG t .1WJ[lWUjDLI1JWU[!, q..UlipWLI1JWU[!, t.Cmp
PWI'J.IlWUW[lJWU[!, D.1wt.lmG2JWU[!, ITI.tumpznL'lJWUQ, b . U~nlllnt.I.JJ, 
U.UpunGJWUIJ l.t m[l\lzGbr: 

1wGpwUjbl11nLJ}JWG hni'J.WJ\lG nbumpuGb[l\1 pwGw~w~wG m nrw-
~w~wG hwzt.lwnuwG, 'lPwGg nwgpnGwL oqmwqnrouwG, Ltmlmmp
mbtuG\l~w~wG wztuwmwGpGb[l\1. hw4whbi'J.DI'J.WJ\1G m hw~wtrnqpnG 
li\12ngwnmuGbpp q.Ltuwt.lnr utubuwGbp\1 m Gwtuwq.ob[l\1 ~wquwG, hn
I'J.Wq.GwhwmuwG (hni'J.WJPU ~w'lwump) wztuwmwGQGbp ppw~wGwg
GbLnL qnpomu ubo wt.lwGil mG\1 «1WJL.llbmhnll.z\1GGwtuwqp6» pGum\1-
mmm[!, ub[l~WJ\lU «1ni'J.WZ\1Gwpwp» ITI<DPC: 
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ltinuw;j7fJ WlJ/Wf1IJlif1J7 hnqtfwhwf1nu1t;: t 1141111 4b'1u[! (Lrpnu~b-
11WG) l.jwqlllj_w6 t Lbi1GWJtiG lllWI1Pbl1 WUjWI1Gb11rg, n(lnGg hnrtdwhwi1-
Lj_w6 GJmpbl1r Ltrw w11w2wgbL t hnru:!: 

Lbi1GwJtiG WL4WI1GI::il1[! 4wqol{w6 bG hwGewmbuwl.jGb11rg. wJ
urGeG l.jwJmG erllrwl.JwG l.jwqu m ~rqrl.Jwl.jwG hwml.jmpjmGGbl1 m
Gbgnll. drwmW[ll1 UJnLPb11t"19: UUjw11Gb11Q hwGI)bU bG q.wLru rG!Ujl::iU 
qwGq.Lj_w6wjrG, WJUlljGU tL 2bi1UlWl{nplj_w6 cunlj_: 

PGmpJWG ilb2 hwu11rl4nLU bG hwuw11wl.J (l.jwqdr Ub2 ilmGmo t 
llbl.j hwGewmbuwl.j) u PWflll (l.jwqur Ub2 umGmll bG Llr ewGr pwqllw
l.4rur hwGewmbuw4Gbp) PW'lWI1f1nLpJwG wUjwpGbr: 

1nrtwl.jwql1nl1 l.jwd ilWJI1Wlllbuwl.jwjrG WUjWpGtpG [}UUl rpbGg 
awquwG pwdwGLj_mt.l bG hpwpf"uwJrG, GumLj_w6QwJrG u Ljlnf"uwl.jbpUj
Lj_w6 (Llbmwonr~r4) mbuwl.jGbpr: 

ulj .1. :lnppnp!lWJpG Zfli?WGp ljnu.nwljnulul:i r (Y.WJ!JP 
UlWflWOWZfli?WG). 

1f1wpfuw;J7fJ WlifWf1IJlif1fJ w11w2wgbL bG hpwpfl.JwJrG ctwn•enul
Gbrtl hbmuwGenl{: t:Jr4rr bpbu l)mpu bl.jw6 hpwhbrtm4. wUjw uw11w6 

LWl{WJrg WI1W2WQWO WUjWpGI::ip[! 4n!Lj_mll bG hpwpf"uwJrG (t~mqrl{) , 
rul.j bpl.jpr n11n2 f"unpnLf:tJWU ljJlW UWI1WO OWQ.ilWJr9 Wf1W2WQWO W
UjWJ1UI::il1[f GbpdwJpewJrG <rGm11mqrLt LJwu f"unrewJrG) ~rwpfuwJrG 
wUjwpGbprg ub11 hwGpwUjbmmf:tJWG mw(lw6emo hwG11rL4mt.l bG pw
qwL mGbpQ, m11wf"urmGbpQ, wGI)bqrmwpwqwLmGbp[!, 11rwpwq Gtp[! . 
Ujnp~rpGbi1G m Ujnf1~rrrmubp[) , UlnL~Gf11J t... WJLG: 

ubpdWJPQWJtiG WUjW(1Gbpr zwrerG bG l)wulj_mil qpwGrmGbp[!, 
urbGrmGb[l[!, l)murmGbp[! , qwprnG, llrnrrmGbp[! L WJLU: 

=!rwpf"uWJ!lG WUjwpGbrG mGbG pwpl) l.jwnmglj_w6p, qw£iq.Lj_w6w
JrG bG L !mGbG zbrmwl{npmu: 

uwnjwopw;ftu ljwtf bf1/jf1nf1fJWJ/lfJ WlJ/Wf1IJbf1fJ wnw2wgbL bG 
hpwpfuwJrG w1.4wrGbrr hn11Llwhwrl{w6 GJmf:tbrr Ltrw· 2rr. ewdm u 
WJL q.nronGGbrr t.lbf"uwGr4wLJwG GbrqnpompJwdp, 2rmll Lm6Lj_w6 
qwGwqwG Wll.brr PJnLfll::ill.WQUWG , rGgqbu Gwu pmuwl.jwG t... l.jbGI)W-
Gwl.jwG uG r ~mmwl.ju gnlj_: 

ulj . 2. :lnppnflflwjpG Zfli?WGp ljnLUlW- u lj . 3. :lnppnpi\WJpG ZPI?WGp '-!mlllwljnul-
ljnu.lGI:ip (UptlJw qi:;Ulfl W\JWtlJGJW Gbp (Upupwufl Ulw pWOW2f12WGI1 
tlwunu.'f ~bptlnL(j wnnf12Wf1Wup nt(lnLLn q)nLf1P unlllW4WJ!JnLU). 
UnlllW4WJiJn LLl) 
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UULnt.lw6pWjpU WUIUJ(1Ub(1G UJfiUJ2UJGmu bG uttuwGp~w~wG , ptJ
upw~wG nL opqwGw~w[i 6WUW1.4Wflhntt UbtuwGp~w~wG OWUWUJWfl
hntl Guuu.twopwJtJG WlllWflGbru wnw2wfmu.l bG hpwptuwJtJG wUJwp
Gbpp Ltpw' 2f1P, flWUm, 2brulmpJWG m uhjl.JwGtt~w~wG qnp6nG£il:iptJ 
GbpqnpompJWUp (jl.J6WflU,Jfl.b(1 , QLWflW(lb(l, wttwq, ~wtlwJpU m ~wttw 
LtwqWJPU pbptlwl'lflubp, uno, unuwGuwG ~wtttr lt WJLG): =in'luwhwp
ttwo UJntpbf\1} 2flP m ewum up2ngm{ mbrtw~njl.Jt.lblntt, flUJUWqnpl{nu.l 
bG zbpmbpnl{, mump GulilttwoewJI'tG qnJwgmuGbppG pGnrmz t zbp
mwt.{np ~wnmgt.{woen: npnz Ouml{woewJilG WL4W(1Gbp gtubGLilwGmu 
b(i ~pntt , up~f14uippl{nt.{l.t wnw2wgGnul ljnGqlnubpwlilGbp,· zbfl2WflW
ptp, wttwqw{!wpbp l.t WJL GumttwoewJpG qn]wgnu:iGI:::ip: Vbp hw0pw
L4hlilmpjwG uwhuwGGtpnul GuwG Wl4Wfluhpp ljwpbLil t hwGrJrl4hL 
r2l.twGtJ, qnppup lt WJl 2flQwGGbpmu: 

S2pupwljwG owqmu mOtgn11 GumLj.wO.ewJpG WUJwpGbpG wnwQw
Gmu bG Qpmu Lnt6LtwO erurw~wG utJwgmpJmGGbpp pJnLflbrtwGwlm 
U CiulilbLnL 6wCiWl4Wf1hnt.{: l.Juw(i nwCiW1.4W(lhntl UJfiW2Wgw6 W1.4W(1-
(Jt;pp 2W!'l£PU bG rJWUL{nLU q!lUJU[I, rJn~nUI'tlilCib[l[! , {?W[lWrt[! lt WJl WflUJ
jpG LjmlilwljnulGbr: 

Opqwuw~wG owqmu mGbgn'l Gumt.lw6{!WJPU Wl4W[lGbp~ . ortJ
Gw~. ~wttp!S[), ~rwewpiJ , f?Wpwomtu[! , Lilnfl~IJ . l).pwmnupmn l.t WJL G, 
wnw2wGmu bG pmuw~wG m ~bGrJwGw~wG uGwgnpi}Ub[lp ljnll.nw~
liwG tSwGUJUjUJ(lhnl{: 

UbmwcJn{I~WJ/70 WU/Wf1/Jbf1li wnw2wGmli bfi pG!1.4hu hpwptuw
JI'tG , wJG1.4bu tL Gumt.lw6flWJI'tG wUJwpGbrrg· pwqw~wG ub6 tunpmp
JWG Ltrw PWflO[l oGztlwG m 2b[lOnLpJWG WqrJbgmpJWU LilUJ~ (qGbjUGh
(11} , uwpuwppn£iCibp[! , ~l{wpgl'tlillib(1[! , ~Wt.l.WJPU , UpLI'tLtwppl{WJilG pbp
pW{1UJ[lb(1[1 u WJLG): 
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ulj . 5. Smf>nprb4il1wGtr (Cfnrru~ tnWf1Lu0w2r 2wGp 
tuubnrtult hwuw)Gp\1 umilU.I\.tW)!) nlll) 

JJ/7q/7/.;w[fwO hnrzuwhw{1nufg Lilbrtll t mGbGmL'i 2bpllmpjwG 
LilWtnwGnulGbpp . 2fll't u qwGwqwG uttuwGpljwljwG nu:tbrl't wqrJb
gmpjwG Lilw~ : ::.>ubnt.lw nL wllwnijw , gbphljl{w m qtJzbpt.{w 2tr-

2) 



u~ . 6. UUlflt!WOQWJ~U WUjW[1Ubf1~ ~nLlflW~mtlCil;fl 
(qn[l~U~ lflW[1WOW2f12WU) 

LJpunLnrtnwJru tnl:irtmoul:irrg wnw2wgwo 2fll:if11J, pwlflwugl:iLmL 
6brt.QI:ipr 002, uwn~mo l:;(t L. OW~WLIJ ob6wgubtn~ 6uzmo q.np6wrwmo 
WUJWf111 UJWLnl:ipr ~flW nL eWJEWJnLU WJU : l>rqr~w~w(t hnrlliWhw
flnLOU wnw~bL rutnbGur~ t QGpwumo ~np m tnwe 2f12Wuubpmli ' opr
uw~ . or2ruwurw~wG hwupwUJI:iLnmpJmuubpmli , obq Lintn· LJI:irtrrmli, 
UpwpwLnJwG hwppw~wJpmo L. WJL tnwpwowzr2wuubpmo: UJULnl:irt 
op~w L. q.rzbp~w. Mbn~w m wown~w 21:irompJwu ll1Wll1wunLliul:ip1J 
~wrnrt bG hwuul:iL 30-40, GmJuru~ 50-60°: 

l>rqr~w~wu hnrtowhwpowG ctwowuw~ turutn Lflntu~mo t w
UJwpul:irr lJrqr~w~w[i ~row~[!, ru~ erorw~w(j PWflW11flnLf}jnLU[! 
Lflwutnnpbu ~r Lflntu~mli : =!nrtowhwp~w6 qwuq.~w6Q Cibne t pbpmli 
Olf m 2nLfl pwlflwugblm, ru~ Lfltupm~p hl:iLnwq.w liwupwgmli[! WrlW2 
t pl:ipnuj uwL. 2nLfl UjWhl:iLm hwtn~mpjmu: LJw[tpwgliw[i hbtnL.wuen~ 
lib6wumo t WUJWpubpp opunlnflLnWJPU m ~buuwpwuw~w(t LnWppbpr 
hl:iLn 2Lfl~nrt OW~GflGUIJ, L. mctl:irtWUnLO l:;(t epOpW~WU nL ~GUUWpWUW
~WU hnrtliwhwpliwu UJpngbuGbpQ: 
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u~ . 7. 'l[lwptuwJ~U WUjWf1Ubf1~ 2Df1LnW4.nf1 ~nLlflW~nulCib[1 ( 'l[1WqllWU~ 
lflW[1WOW2f12WCinul 'l[1Wqi")WU qblfl~ W2WtPUJW tlwunul) 

l2fulf1wf.twu hnqtlwhwrmul!] tnbrtr t mGI:iumo 2fll1, wotuwppm 
q.wqr L. pp~w6up ubpq.np6mpJWU LnW~: Uju q.npon[t(tl:ip[! , erlirw~wG 
Lflntuwq!fbgmpJWU lil:i2 litnubln~ Ll:inuwJrG WUJWpubpt"l m Lnwppbp 
hwuvwtnl:iuw~ul:irr hl:itn, wnw2 l:iu pl:ipmli pwqliwpr~ elllirw~wu 
Ujpngbuubp (hwuewtnbuw~(tbpp hl"l!fflnltJq, !fpwug oeur!fwgmo, hp!f
flWLnwgpw, Lm6mo), PU~UjbU uwL. urupbq~mli b(t Gnp, bp~pnp!fWJPU 
hwuewtnbuw~ubp : 

S211lirw~wu hnrtowhwpmou w~bLr wpwq. t Qupwumli Lnwe m 
tunuw~ 2fl2WuGbpmo: 4.bf12ruru UJWJOWuw~np~w6 t Gpwun~. np 
2bpompJWU pwp<ipwgowu[! qmq.Qupwg erlirw~wu nbw~grwubpp 
IJU~wgeu wpwq.wumo t: 'TlwpqL[wo t, np 2bpompJmuu wlibG 
10 C-nL[ pwpCipwGWLPU, erurw~wu nbw~gpwubpr [!GpwgeQ 2-2 ,5 
wuq.wli wpwq.wumli t: 

S211t.'illw~wu hnrtliwhwpmliQ w~bLI"l wpwq. t ~wLnwp~mli liwG
pwg~w6 libtuwup~w~wu lJpw~gpwubp UJWpmGw~nrt qwGq.L[w6mli , 
npiJ erlirw~wG nbw~grw WrlW2W9UbLnL w~bLr lib6 [!UifnLUW~nLpjmG 
mGr: 

tpb WUjwpGbpp lib2 urll19!1mlir ewGW~[! er~ t, ru~ lfW ZLnWJt"lG 
zUJwtnGbprGQ. zwLn, WUJw !fpwue wpwq. bu ewmwJL[mt.'i: UJu hwGq.w
liwGeQ pwgwtnpl[mli t upwGn~. np ~L[wpg[! (Si0 2) lib6 ~WJmumpJmu 
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ntGp pplipwlfwG Gbr~nr6mi1Jwli hwGI)b~. WJG 2w111 ~G~pG pwGwlfntp
JWlip, wnwGg nrut pplipw~wG Lflmfm~ntpjwG, tnt6t.lmli t 2f1P lib2: 
rJ)wiilwhwlfwG ~t . nr Lfllwngt! hnll.liwhwrt.tw6 Gjntpbrmu· tr~rmlfmli 
Lfwrnll t liwGrwliwL lipG~L. l'lnn2wlfr uwhliwGGbfl, nrar hb111L.wlipnt.l tL 
WjG hulfwjwlfwG pwGwlfm~JWlip Lfnu.nwlft.tmli t brlffiP uwlfbrL.mjpp 
llrw: 

l.Jlj . B<l n[Jpn[l'lWJIJO Zf12wGIJ Ljnunwljnulubp (Y.wmtJlllwpw6wzf12UJGnu'i ) 

,wlfwnwlf Lft.lwflgp , 'lW~ IIlWJtJli 2LLIWII1Gbr~ · trWJlW[lGbfl~ . wt.lqjl
IIl~ , wGnfliilPIIlt:! L. WJL hwGpwiilbuwlfGtr pplijlwlfwG librqnrompJwG 
hwG11b~ wlihwubuw111 wllhL tJ EPl. LfwJmGmnpJntG mGbG: S2jl~ LfwJmG 
bG hwiillfw~bu brl.jwp ~w flm£iwlfnll hwGpwiilbuwlfGbflQ. OflpGwlf , 
hbliwiilpiilQ (Fe203): llrwGp 2f1P, wo~wppt.lp m ppt.lw6Gp hbtn trn 
~wq'lbgmpJwG lib2 litnGhLn~ . .r wnw2wgGmu bG up 2Wf1E EPlirwlfwu 
nbwlfgpwGbr· hr'lrntrq. hpfl.flwtnwgpw, tQt6mu , opur'lwgmu, nrnug 
hbtnL.wGpmt up2wt.twJrnul w nw2wlimu bG Gnr brlfrnll'lWJpG hwGpw
IIlbuwlfGbr: 

Uju~bu, oppGwlf, Ofl1I1nluwqo (KzAizSi6016), 2flr GbrqnrompjWU 
IIlWlf hprl[lnLpqp t bupwfllft.lnt.u' WllW2WgGbtnt.l WLJntUp£iwurtrlfwppm 
L. Lfwtrmur hr'lllOEUP'l· 

KzALzSisO, '6+2H10=H2AI2Si60 16+2KOH: 
Utnwgt.lw6 Lfwlpump hh rwoeuP'lJ:! , llpwGwLnll w6~wppm qwqp 

hbtn , wnw2wgGnul t Ulntnwz K2C03 
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2KOH+COz=KzC03+Hz0 : 
UtpfliilP (Na2AI2Si60,6) hP'lrntpqr ctwliwGwlf lip2wt.twJrmu wnw-

2WGmu t Un'lW (NazC03) rulf wGn(liilPIIlP hpl)(lnlpqp ctwliwGwlf w6-
~wppt.lWJPU LfwLgrnul (CaC03): UJu nbwlfgpwlibrp hb111uwGpnt.l w
nw2wgw6 wGLfwJmli wumupGwuptrlfwppmG pwJEWJt.lmli t m t.lb
rwot.tmu LfwntrGr m wlinr~ UPLrlfwppt.lp. 

HzAizSisO,s~HzAizSizOa+4SiOz , 
H2AI2SizOa+HzO=HzAizSizOa'H20 (LfwnLpG), 
4Si02+4H20=4Si0z HzO (wlinr~ uptrlfwppm): 
4wtgrmlir LfwrpnGwiil~ , nro WOW2WGmli t wGnfiiilPIIlP hpl)[1n

Lrqp d'wliwGwlf , H20-p L. C02-p hbiil trn~wq!lbgmpJwG lib2 liiilGbtnll, 
wnw2wgGmu t Lfwtgrmur wt.thLP Lnt6hLillipwgmpJmGlibf1. 

CaC03+H20+COz=Ca(HC03h: 
,wGpwiilbuwlfGbrr hb111 Lfw~btnll211P linLhlfmw. wnw2 t QWLPU 

hpl)flWIIlwgpWJP ~[1ngbu . 
2Fe203+3Hz0=2Fez03.3Hz0 : 
hbliw111p111 tpunGpiil 
Opup'lwgtlwG nbwlfgpwJp orrGwlf Lfwrnll t 6wnwJbL LiwqGbiilp-

111p llhrwomlio hrlfwpWf12WULLIP L. MlipwlfwG ppt.lp . 
2FeS2+ 702+2H20=2FeSo4+2H2S04: 
U111wgt.tw6 Mlit:!wlfwG ppmli Pfl hb11ppG hpup t 'lWnGmli Gnp 

hwliQWIIlbuwlfGb[1p WOW2WgliwG: 
S2plipwlfwli hn11.liwhwruwG hb111L.wGpnt.l tr~flntlf!J ~pu111 uwGrw

Gmli t m llhrwot.tmli Gmrp , lipG~L. Lfntnri)Gbflp ~wtrp hwuGn11. tlwu
GplfGbrr. nrnGp mlibG wqrnGnlirwlfwli lip 2Wf1E Lfwrunr hwiillfmp
Jm£iGbr. uwuuwt.tnrw~bu LftwGnll.wlfwG hwiillfntpjntli , WjupGpG' tbn
GwjpG WLLIWf1Ghrrg wG2w111t.lw6 nrn2 LfwrL.nr hwGpwJpG IIlWflJlbfl 
LftwGbtm L. Pfl lib2 UIWhbtm hwiillfntpjmG: <!l~flntlf[! , hwflUIIlWUWLnll 
Gntflp 'lPUUibf1ullw6 UJntpbrnt.l, pG~Uiflupp bG LfwLI.u . wlinr:P UPLPLfwp
pmG, hrlfwpopup'lr hP'lflWIIlJ:!, brlfrnr'lwJpG up 2Wf1Q hwGpwiilb
uwlfGtr. ~pu111 trn~mu t Pfl ppupwlfwG pWJ1.W'lflnLPJntG!J , qnLJGu L. 
abnp pbf1ntli Gwu 2nlfl LftwGbLnt m UIWhhLnt hwiillfntpjmG: 

4bUuwpwfJwljwfJ hnrzilwhwrmu.J wubtnLI. hwulfwGmli bug orqw
GpquGtrp LfbGuwqn[l6ntGbntpjwG u £i11wGg uGwgnfl'lUbflp IIlWflflW
LntMwG hb111uwGpnt.l wnw2wgw6 GJmpbflp wql)bgmpJWUJ! tbnGwjpG 
WLLIWflUbflp ppupwlfwG trntrn~mpJmG L. lib~wGplfwlfwG EWJEWJntU : 
U111nrpG Lfwrqp uplfrnorqwGpquGbru· pwlfiilbflpwGbfl[! , uGLftll~. 2f1P
LimnGbfl[! , pG~UibU Gwu EWflWpnuGbfllJ , pflbug WfliilW'lflWO OflQWUW
lfwG L. hWUJ2Wjpli ppmGbrnll nL wo~wppt.lnll EWJEWJntli bli tbnliwjpli 
w~wrGb[l[! u WJU~jlunt.l hwjpWjpmu p[lbGg hWUWfl wuh[lwd'h21Il 



uGG!lWLilW[l[lbp: Pwp6p ~wpq.jl pmjubpQ GnLJG~bu lib6 ~wtjlnq UUJWU
mmli bG LbnGwjjlG w~wpGbph hn11.liwhwpliwGo: 

vlj. 9. 4wppnGwU1wjflU nrtnfJ.wpbpntljUbfl (Uzngp~ U1WpWOW2f12wlimll) 

PnLJubpjl W[1uWmGb[1Q, ~wL/lwCigbLnLI. WUjW[1Ub[1jl 6bll.J?n4., ub6 
6Gzmu (10-15 ~q. uu2

) b(i q.npOWfl[lnLO 6b11.Qb[1jlUjWLilb[1n qpw lL lib
tuwGn~npbG J?WJJ?WJnLU WUjW[1Cib[1Q: Pwgp WJfl, pmjubpCi WfllilWfl(1b
ln4. wotuw~~m lL qwGwqwCi ~~mGbflQ, J?WJJ?WJnLO bG lld4.w[1WLnLJO 
hwGpwLnbuw~Gb[lQ LL WU2WLilnLO on ZW[1J? hbzm LnLOt.lnll. m liwm~bLh 
uCiG!lWJjlG UlW£l[1b£l, liwuGwqnpw~bu ~WLjlmli, ~nu~npw~wG ~~m L 
WJLG: 

UJul4nunq, wpnnm~~ J?WJJ?WJUWCi dwliwGw4 wnw2wgw6 LtwJmCi 
hwGQWUlbuw~Gb[1Q ~bGuwpwGw~wG UJ[lngbuCib[1jl Wqflbgm~JWU 
mw~ 11wnGmu bG wG~WJnLU, L fl[lWGg LilW[1[1WLnL6muQ ~w[lnll. t zw
pm(iw~LI.bl : 

4bGuwpwGw~wG q.nr6nGGb[1n wqflbgm~JwG mw~ hnll.liwhwr
uwG L4[1ngbumu lijlwawliwGw~ mbll.n t mGbGmu pnLJubpjlG wCih[1w
dbzUl uGG!lWUlW[l£lbpjl' wqnmjl, ~nu~npw~wG ~~qjl, ~WLjlmlijl, j1Ci~
L4bu GwLL opq.wGw~wG GJm~bpjl wGGzwG ~mmw~mli: 

lljlqjl~w~wG , pjllinw~wG nL ~bGuwpwGw~wG hn11.liwhwrliwG 
UJrngbuGbrD mb111l bG mGbGmli lijlwdwliwGw~, uwljwJG lin flbUjpmli 
~wpn11. t q.b[lw~znbL phlihw~wG , OJmu flbUJpmu· ~jlqjl~w~wG hnll.Liw
hwpmli[) LL WJL G: 
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ulj. 10.:Jn[1[1n[1f1WJ~U 2f12WU~ 4nunwljnu.'iubf1fl hnrt
Llwhw[lmi.'iQ (4wwr u1wf1wowzr2wumll) 

4wtu4.w6 mbll.llL4WJLiwGGbpjlg, LbnGwJhG WL4wnubnjl wnwCi6Gw
hwm~m~JmCiGbpjlg , llflWCig pjllijlw~w(i m hwCipwpwCiw~wCi ~wqlijlg , 
wnw2wumli bG LI'IW[lpb[l pjllijlw~w(i PW11.Wil[1nl~JWU m ~jlqp~w~w(i 
hwm~m~JntCiGbp mCibgnrt hnrtliwhwpqw6 CiJm~bp : tunCiwLI. m lllWQ 
2n2wGGbrmu wLI.bLh jlGmbGuhLI. bG wplllwhwJmLI.mli Qjllijlw~wu m 
~bCiuwpwCiw~wCi q.nronCiCibflQ, LL hn11.LiwhwrliwG hbLnLwGQnLI. wnw-
2WGmli bG hjlliGw~wumu ~wLI.wJjlCi libtuwCijl~w~wu ~wqli mCibgn11. 
CiJm~bfl, jlu~ wCiWUJWLilWJhG ~np UJWJliwCiCibpmli q.bpw~znmli bCi ~jl
qjl~w~wG hn11.uwhwpuwG q.np6nCiGbpQ, LL hnll.LiGwhwr4.w6 GJm~brG tL 
mGbCimli bG wLlbLil tunznr mnwuwq.jla· wqwqwJnu ~wu tuow
~nUj6WJpu ubtuwGn~w~w(j ~wqu: 

LbnGwJnG owpqbpmo L/lzpmoG m J?WJJ?WJnLOQ mb11.h bG mGbCimu 
GwL 6wGrmL~JWU mdp wqflbgm~JwG mw~: 4.b[12j1Gjlu hblllLWGQml w
l4Wf1Ubfljl m hwGpwmbuw~Gbpjl pwpwpb~nnCibpQ dwjnbpjlg Ujn~LI.b
tn4., q.tnrLI.mu b(i gw6 L ljmmw~qmli nbLjlb~n gw6nw11nr liwubrmu , 
Lbnubrjl ULilnf1nlJ1Cibpmli LL WJlnL[l : 1nll.LiWhW[10WUQ ubOWUjbU UUjWU
LilnLU bCi GwLL 2f1WJnG hnuwGpCibflQ, pwum L uwngw11wzmb[1jl q.n[16m
Cibm~JnLCiQ: 

:'ll 



~nru-· b'-t ~WlUil.U::XU8LWllJU3rUSbUU4Lbrr 
~UL!2UPULU4UL m LJbtuULr4U4UL 4UQLJQ 

=!nqwnwpwgunq UWJf1Wtnbuwl;ubf1/1 hwfJpwpwfJwl;wfJ l;wqtl!J: 
Q.re~ wnw2~G pwd"Gnu.'i tunul[bg WJG liwu~G, nj1 bG~wr~t.lblnl[ !?~li~w
~wG, ~bGuwpwGw~wG hn11.liwhw[1liwG, tbnGwJ~G WL4Wf1Gbr~ pw-
11.W'll1nL~JWU lib2 b11.wcr wnwGa~G hwGQwmbuw~Gbfl l[br bG wcrt.tmu 
b11~11n11'1WJ~G hwGewmbuw~Gbr~ . nru lL tunr tJlnt/1ntum~JmGGb[l t w
nw2 pbrmu hn11.W12W2wgGn11. liwJrwmbuw~Gbrmli: 

UnwpuwJ/Ju hwfJpwmbuw!;ubf1u wnw2wGmt.'i bG hrwpmt"tJGbr~ 
hbmlLwGent.l W12W2WQWO hj1whbqm~ t.'iwqliWJ~ UWnibtmg: UnW2UW
J~U hwGewmbuw~Gbr~g wnwl[bt mwrwcrt.twcr bG ~l[wpg[l (Si02). 
!lWZlllWJ~U 2L4WlllUb[1[!, Of\lllO~lWq[! (K2AI2Sis0 1s), wGnj1lflPlflQ 
(CaAI2Si20a) . WtP~lll[! (Na2AI2Sis01s). wt.'i:t>~PntGbp[l , L4~flOQUbGGbj1Q . 
lllWj1pbj1 tlJWJlWflUbfl, t.'inwljnt.l~lllQ (KH2AI3(S04)3), ppnlll~lllQ 
(KH2(MgFehAI(S04h), WL4Wlfll1mu (3Ca3P20a Ca(FeCI)2) LL WJtG : 

Unw2GwJrG hwGewmbuwljGbflo unl[nrwpwr ljbGmrnGwGmli bG 
hnrtwnw2wgGnrt t.'iwJllwmbuwljGbflr wl[bt~ tunznr t.'ibtuwGpljw~wrJ 
mwrrbrmu ( 0,001 lit.'i :t>rw~g~wGbrmu) : 

bf1/;f7nfl'JWJ/1u hwupwmbuwl;ubf11J unt.tnrw~wG hwuwrw~ w
rtbf1G bG' ljwf1pnGwmGbro (CaC03, MgC03, Na2C03, CaMg(C03)2 lL 
WJtG) umt:t>wmGbflQ ( CaS04 , Na2S04 l. wnG) , etnr~!lGbpn (NaCI , 
CaCI2 lL WJLG), h~!lflO.QU~!lGb[lG m o QU~!lUbfl[l (Si02 nH20 , AI20 3 3H20 , 
Mn02 , Fe20 3·3H 20), ~wl[wJrG hwGewmbuw~Gb!11! lL wnG: 

4wl[wJ~G hwGewmbuw~GbrG wnw2wGmt.'i bG wnw2GwJ~G hwG
ewmbuwljGbr~ hnll.liwhwrt.twcr hwuwrw~ GJm~bfl~ u~G~bqp , hnll.liW
hwrliwG m hnrtwljwqt.'iw~wG L411ngbuGbfl~ oG~wgQmli hwGewmb
uw~Gbrr wum~owGwpwfl ~rwo ttJntJlntum~JmGGbr~ Wfl'lJnLU.Qmt.'i , 
~Giutbu GwlL ~bGuwpwGw~wG 6wGWL4Wf1hnl[' pmuw~wG uGwgnj1'1Gb
flP hwGewJGwgt.'iwG L4f1ngbumt.'i : 4wt.lwJpG hwGewmbuw~Gbflp zwr
.QpG bG 11wut.tmli unGmlinrrtnGpmp tumlipQ 4SiOzAI203nH20 QU'lhW
Gmp pwGwol.nt.l. ~wnttJGwJpG tumlip[l~ 2Si02AI203 nH20 oG11hwGmp 
pwGwaLLnl[, hp'lflntJlwJtwpGbp[l LL wnG: 4wt.lwJpG hwGewmbuw~GbpG 
mGbG zbrmwl[nr PJnL[lbrtWJ~G ~wnmgt.lw6Q , L4WflnLGwljmu bG Q~
UPWL4bU ~WL4t.lwo 2ntf1: 4wl[wjpG hwGewmbuwljGbpQ t.'imGmli bG 
pGw~wG ~wt.lbflp lib2, 'li1W hwt.'iwp tt ~nil[mt.'i bG ljwl[wJrG hwGQw
mbuw~Gbfl: 

4wt.lwJpG hwGewmbuw~Gbfl[! ~wplLnfl 'lbfl bG tuw11.mli hnrtll lip 
2WI1!? hwlll~nL~jmGGb[lp, liwuGwt.lnf1WL4bU 4twGnq hWlfl~nL~JWU 'l[lU
lLn[lliwG qnpomli: Cum nrmli, linGmlinrrtnGpmGbrG mGbG wt.lbtr 
pwror ~twGn11.w~wG hwm~m~jmG (120-150t.'iq t~t.l 100q hnrtmt.'i) . 
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~nru-· b'-t ~WlUil.U::XU8LWllJU3rUSbUU4Lbrr 
~UL!2UPULU4UL m LJbtuULr4U4UL 4UQLJQ 

=!nqwnwpwgunq UWJf1Wtnbuwl;ubf1/1 hwfJpwpwfJwl;wfJ l;wqtl!J: 
Q.re~ wnw2~G pwd"Gnu.'i tunul[bg WJG liwu~G, nj1 bG~wr~t.lblnl[ !?~li~w
~wG, ~bGuwpwGw~wG hn11.liwhw[1liwG, tbnGwJ~G WL4Wf1Gbr~ pw-
11.W'll1nL~JWU lib2 b11.wcr wnwGa~G hwGQwmbuw~Gbfl l[br bG wcrt.tmu 
b11~11n11'1WJ~G hwGewmbuw~Gbr~ . nru lL tunr tJlnt/1ntum~JmGGb[l t w
nw2 pbrmu hn11.W12W2wgGn11. liwJrwmbuw~Gbrmli: 

UnwpuwJ/Ju hwfJpwmbuw!;ubf1u wnw2wGmt.'i bG hrwpmt"tJGbr~ 
hbmlLwGent.l W12W2WQWO hj1whbqm~ t.'iwqliWJ~ UWnibtmg: UnW2UW
J~U hwGewmbuw~Gbr~g wnwl[bt mwrwcrt.twcr bG ~l[wpg[l (Si02). 
!lWZlllWJ~U 2L4WlllUb[1[!, Of\lllO~lWq[! (K2AI2Sis0 1s), wGnj1lflPlflQ 
(CaAI2Si20a) . WtP~lll[! (Na2AI2Sis01s). wt.'i:t>~PntGbp[l , L4~flOQUbGGbj1Q . 
lllWj1pbj1 tlJWJlWflUbfl, t.'inwljnt.l~lllQ (KH2AI3(S04)3), ppnlll~lllQ 
(KH2(MgFehAI(S04h), WL4Wlfll1mu (3Ca3P20a Ca(FeCI)2) LL WJtG : 

Unw2GwJrG hwGewmbuwljGbflo unl[nrwpwr ljbGmrnGwGmli bG 
hnrtwnw2wgGnrt t.'iwJllwmbuwljGbflr wl[bt~ tunznr t.'ibtuwGpljw~wrJ 
mwrrbrmu ( 0,001 lit.'i :t>rw~g~wGbrmu) : 

bf1/;f7nfl'JWJ/1u hwupwmbuwl;ubf11J unt.tnrw~wG hwuwrw~ w
rtbf1G bG' ljwf1pnGwmGbro (CaC03, MgC03, Na2C03, CaMg(C03)2 lL 
WJtG) umt:t>wmGbflQ ( CaS04 , Na2S04 l. wnG) , etnr~!lGbpn (NaCI , 
CaCI2 lL WJLG), h~!lflO.QU~!lGb[lG m o QU~!lUbfl[l (Si02 nH20 , AI20 3 3H20 , 
Mn02 , Fe20 3·3H 20), ~wl[wJrG hwGewmbuw~Gb!11! lL wnG: 

4wl[wJ~G hwGewmbuw~GbrG wnw2wGmt.'i bG wnw2GwJ~G hwG
ewmbuwljGbr~ hnll.liwhwrt.twcr hwuwrw~ GJm~bfl~ u~G~bqp , hnll.liW
hwrliwG m hnrtwljwqt.'iw~wG L411ngbuGbfl~ oG~wgQmli hwGewmb
uw~Gbrr wum~owGwpwfl ~rwo ttJntJlntum~JmGGbr~ Wfl'lJnLU.Qmt.'i , 
~Giutbu GwlL ~bGuwpwGw~wG 6wGWL4Wf1hnl[' pmuw~wG uGwgnj1'1Gb
flP hwGewJGwgt.'iwG L4f1ngbumt.'i : 4wt.lwJpG hwGewmbuw~Gbflp zwr
.QpG bG 11wut.tmli unGmlinrrtnGpmp tumlipQ 4SiOzAI203nH20 QU'lhW
Gmp pwGwol.nt.l. ~wnttJGwJpG tumlip[l~ 2Si02AI203 nH20 oG11hwGmp 
pwGwaLLnl[, hp'lflntJlwJtwpGbp[l LL wnG: 4wt.lwJpG hwGewmbuw~GbpG 
mGbG zbrmwl[nr PJnL[lbrtWJ~G ~wnmgt.lw6Q , L4WflnLGwljmu bG Q~
UPWL4bU ~WL4t.lwo 2ntf1: 4wl[wjpG hwGewmbuwljGbpQ t.'imGmli bG 
pGw~wG ~wt.lbflp lib2, 'li1W hwt.'iwp tt ~nil[mt.'i bG ljwl[wJrG hwGQw
mbuw~Gbfl: 

4wt.lwJpG hwGewmbuw~Gbfl[! ~wplLnfl 'lbfl bG tuw11.mli hnrtll lip 
2WI1!? hwlll~nL~jmGGb[lp, liwuGwt.lnf1WL4bU 4twGnq hWlfl~nL~JWU 'l[lU
lLn[lliwG qnpomli: Cum nrmli, linGmlinrrtnGpmGbrG mGbG wt.lbtr 
pwror ~twGn11.w~wG hwm~m~jmG (120-150t.'iq t~t.l 100q hnrtmt.'i) . 
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Gmli brtw6 mwrpbr libompJmG mGbgnrt ~rwltgpwGbrll mnLtnuwJpG 
UlW(1mGwLtmpJmGo: VbtuwGjlltw~wG wGwLrqo ~wmwrmli bG liwG
rwhnrtll (1lili-pg ijlner mrwliwq.po mGbgnrt liwuGpltGbr) Glim2mli 
ru~ hw2LtwrltGbrll ctwliwGwlt wGUlWJliWG hw2Ltll bG wnGmli ~liwtue~ 
(1 -10lili mrwliwq.onLt WUlWI1P pb~nrGbr) ewGw~o : 

0,01lili-pg tllner mrwliwq.po mGbgnrt liwuGp~Gbro unLtnrwpw 11 
~n~Ltmli bG ~pqp~wLtwG LtwLt. pu~ 0,01lili-llg pwroro· ~jlqp~w~wG w
Ltwq, 0,001-0,0005lili' ~wLtwJpG mprtli. pu~ 0,0005-0,0001lili ' ~nLnll
llWJpG mprtli : 

q.nJmpJmG mGbG hnrtlllibtuGil~w~wG ~wqlip ~wrq.wpwGliwG lip 
2WI1£ u~qpmGeGb(1, UW~WjG Gbr~wjmliu, [!G!lmGLtwo t u.U.Yw~pGu
~m ~wrq.wpwGmli[!, 0(1[! hpliGLtwo t hnrtmli brtwo ~pqp~w~wG ~wt.l.ll 
L. ~jlqp~w~wG wLtwqp ewGw~w~wG UlW(1mGw~mpjwG hw2LtwnliwG 
Ltrw : 

Urumuwlj 1 
~nflbflr 4wf1qw~wumil[! QUI.ll ilbtuwlir4wljwu ljwqilr 

(Qul.ll u u 4w~ruuljm) .. 

:Jlrqr4w4wu 4wttr 0.01 ilil-rg ilwuur4ubflr 
LLtWflmuwljm~Jmu(! (%-nq) 

~n11r wuttwumilu f:!ul.ll Swttlwul.llw- UL4WLtl l.. 
ilbtuwur4w4wu 4wqilr 'l'JnflqnLWJtlu uwJru UltlLLtr WL4WLtlwgwo 

Ulrl4r 
hnflb[lmil . hnf'lb[lntil 

hnflb[lmil 4Wflil[lwhnflb-
[lntil t.. ilntu[lw-

hnflb[lmil 

UqwqwJru (Ltltuflmu) 0-5 0-5 0-5 

UqwqwJru (4wl4w4gttwo) 5-10 5-10 5-10 

UqwqwljwqwJrli 10-20 10-20 10-15 

4wqwqwqwJru pbpt.. 20-30 20-30 15-20 

4wqwqwqwJru ilr2w4 30-40 30-45 20-30 

4wqwqwqwJru owufl 40-50 45-60 30-40 

4wtlwJru pt;pt.. 50-65 - 60-75 40-50 

4wttwJru iltl2w4 65-80 75-85 50 65 

4wtlwJru owufl >8o-r9 > 8s -rg > 6s-r 9 
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4wtfwJ{lu hnrtbro hwrmum bG pnLJubrjlG wGhrwctb2m hwGew
JilG mwrrtrml. mGbG pw(1lll1 tunGwLtmGw~mpJmG, pnLJL 211wpwijlwG
gbLjlmpJmG , wGpwLtwrwr OllWJpG m 2brliwJpG nbctjlli , libo ll!lliwll
!1nLPJnLG bG gnLJg mwLru li2w~Ltnrt q.nroreGbrpG, li2w~mpJwG ctwliw
Gw~ UlwhwG2Ltmli t hqnr £WI12P~ met: tunGwLt ctwliwGw~ ll!1WG£ 
2wm ~Ul~mG m wnwllq.w~wG bG: 4.wrbLm ctwliwGw~. hwm~wUjbu 
tlln2pwgwo hnrtbrmli , 6jllio hwliwrJw ~11 tl1211Ltmli , jlu~ ~nrwGwLru w
nw2wgGmli bG tun2n11 m wlimrLtn2mbr, nrnGe turum llctLtwrwgGmli 
bG hbmwq.w li2w~mpJmGo : 

UGllrL.Gbrpg hbmn LtwLtwJpG hnrtbro wrwq. gbtull bG Ll.brwoLtmli, 
jlult ~nrwGwLru ltbrtL.wltwLLtmli bG, lli1W hwliwr tL Ltwro Ulbme t Ltw
mwrbL ctwliwGwltjlG L. wLtwrmbL Ltwr6 ctwliwGwl.twlip2ngmli , ewGjl 

11bn hnrto tWLl. tl1211Ltmli t: 
4wt/wtfwqwJ{1U hnrtb!1[! LtwLtwJpG hnrtbrll hwlibliwmmpjwlip m

GbG wLtbtllLWLl. 211wpwijlwGgbLPnLPJnLG, 2brliwjpG m OllWJpG nbctjlLt 
UJU hnrtbrmli lillltrnltbGuwpwGwLtwG lllrngbuGbro wLtbLPLWLl. bG 

~wmwrLtmli , L. umbrt64.mli t pwrbGUlwum uGGilWJpG nbctjlli : YwLtw
l{wqwJpG (hwm~wUjbU lij12w~ m pbpL.) hnrtbrll mbtuGnLnq.jlw~wG 
hwmLtmpJmGGbro pwrllrnrw~ bG wLtbLil ell~ wnwllq.wLtwG bG, hwlib
liwmwpwr pmJL bG ltlll~mli , wLtbLil tllturmG bG, hb2m bG li2wLtLtmli. 
2mm bG hwumGwGmli li2wLtliwG hwliwr: UrwGe q.JmrtwmGmbuwLtwG 
mbuwLtbmjlg hwliwrLtmli bG wlibGWLWLl. hnrtbro: 

Utjwqw[jwtfwJ{lu hnrtbrG mGbG LW4. 2rwpwijlwGgbLPnLPJnLG , 
pwJg 2m11 UjwhbLm Ltwm hwmLtmpJmG, mGbG pmJL ~Ul~mGmpJmG . 
Ltwm wnwllq.wLtwGmpjmG L. wlirwGwtm pmJL hwm~mpJmG, mn~bLm 
L. ubrtlit.l.btm hwm~mpjmGjlg q.rbpb qmrlt bG, libtuwGjlltwLtwG li2w~
liwG hwliwr mGbG mbtuGnLnq.jlw~wG LW4. hwm~mpJmGGbr. wrwwm 
bG pnLJubrjlG wGhrwctb2m uGGilwrwr GJmpbrjlg: Orq.wGw~wG L. 
hwGewJpG lllwrwrmwGJmpbr oq.mwq.nrobLnLt. GliwG hnrtbrjlg ~wrb
lP t q.JmrtwmGmbuwLtwG li2w~wpnLJubrll pwrllr pbre wUjwhnLl.br 

UtfwqwJ{lu hnrtb!1[! li2w~liwG hwliwr wlibGwpbpL. hnrtbrG bG L. 
2wm pmJL llPliWil!1nLPJnLG bG gnljg LnWLPU li2wltnrt q.nropeGbrtJG: nL
GbG pwrllr 2rwpwijlwGgbL!lmpJmG, 2wm gwor tunGwLtmGwLtmpJmG, 
wrtewm bG hmlimutJg, wqnmjlg L. hwGewJtJG uGG!lWGJmpb(1pg: ULtw
qwJtJG hnrtbrG mGbG OllWJ!lG m 2brliwJpG LW4. nbcttJli L. unLtnrwpwr 
umrmLtmmrwJpg qmrlt bG: 

VbtuwGtJLtwltwG LtwqlitJ 6!12m nrn2mli[! LtwmwrLtmli t hwmmlt 
LWPnrwmnr wGwLtJqGbrll lip2ngn4.: '1w2mwJI1G UlWJliwGGbrmli WJil 
LtwmwrLtmli t UjW(1q oL.nLt. hnrt(! 21104. Pl12nLli bG , LW4. 2Wrtwtumli , UI

UjW lip 2W11£ hwmLtwGI12Gbrll ummq.liwG hpliwG Ltrw nrn2mli Grw 
libtuwGjlltwLtwG Ltwqlio: '1w2mwjpG UlWJliwGGbrmli hGwrwLtnr t wG-
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2Wlilbt hnrJ.fl obtuwGfll.jwl.jwG l.jwqofl hflGq lllbuwl.jGbp l.jwLJ.wJflG, l.jw
LJ.wLJ.wqwJflG, wLJ.wqwl.jwLJ.wJflG , wLJ.wqwJflG L l.jowtuewJflG: 

=!nrJ.fl ufl 2Wilfl hwllll.jnt~jntGGbpfl rwuLnpuwG LJ.pw ub6 ~wt{lnLJ. 
WqlfntU bG Gpw Ub2 bf1WO WUjWpGbpfl n2 ob6 pbl.jnpGb(l(! l.juwtueo 
(1 -10uu): Uhw pb flG~nt ubtuwufll.jwl.jwu l.jwqufl uwuflG tunubtflu wuh
pwdb2ll1 t l.jwuq wnCibL GwL l.jowtuewJCinL~JwCi hwpgfl l[pw: 

=!nf1ntli l.juwtupfl wnl.jwJm~JmGG nLdbf1wgGmu t qJnLf1Wli1Gll1buw
l.jwG ubpbGwGbpfl m ctnp6fleubpfl pwGn11 owubpfl (tunt,p , pwpfll.j) uwz
LJ.w6mpJmGo: lfb6 pwGwl.jmpJwop l.juwtuewJflG qwGqLJ.w6fl UJW(lm
Gwl.jmpJmGCi wnw2 t pbpmo nrn2 211WJflG hwllll.jmpJmGGbpfl Ll.wlllw
gmo, hn'lfl pbppflnt~JWG GLJ.wqmo: Uwl.jwJG l.jwLJ.wJflG obtuwGfll.jwl.jwG 
l.jwqo ntlibgnf1 hnf1bf1ntO l.jowtupfl nt ub6 ewliwl.jm~JntGQ rwwl.jwlin
pbli t wGilflWilwnlinu1 lipw 2f1W~flqrl.jwl.jwu hwllll.jm~JnLliGbrfl m o
'fWJ!lG nbdrufl LJ.rw , uwuGwl[npwUjbu [WlJ.wGmo t 2flW~wt,pwGgb
tlmLpjntG(! , ollwt.PntumpJntliQ L WJlG: 

Culll l.jowtuJ?WJGnt~JwG hnrJ.bf1Q ul11nf1wpwdwGLJ.mo bG WJUUJbu 
pmJl ljowtuewJflG, bpp l.juwtuer UJwrmGw[JmpJntGQ 21'1 qbrwqwugmu 
10%-o. lill2w4 l.jowtupwJrG 10-20%, nLdbf1 l.jowtuewJflu 20-50% L 
2Wlil ntdbfl ljowtuJ?WJflG, bnp WJil J?WUWI.j[! 50% -flg PWf10(1 t: 

=!nf1fl ubtuwGfll.jwl.jwli l.jwqutJ L Gpw l.juwtuewJGntpJwG npnzmoo 
huwrwLJ.npm~JmG t li1Wtflu n~ uflwJG 6flzll1 UJWlllljbpwgmu Ulllwfiwtm 
WJil hnf1bptJ Ufl 2Wilfl l.JwrLnr Wq(1nWpli1WilPWl.jw(i gmgw(jfl2Gbpfl 
uwuflu , WJlL [nLObLm ctnroGwl.jw(j hflliGwtuGilflrubp , flG~Ujfluflp b(j 
ubpubp[! pwf1blm tunrmpJmGo. gwGetJ bf1wliwljubru m dwul.jbllllib
flQ , hnrJ.o li2wlJn11. qnnoreubpfl [!UlllflnL~JmGo L hnf1oqlflwqnnouwG 
hblll l.jWUjlJ.w6 litJ 2W(lJ? hwpgb(l : 

UbtuwGfll.jwljwG l.jwqO(!, tf1Gbtn4. pwLJ.wl.jwG 4WJntG gmgwGf12, 
hfllip t llWnumo hn'lfl 6wctowG (ctbGbqflufl) hwrgb(lQ UJWpqb[nt hw
owr: 
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=Jn'lUQn3U8UUu 'l)r'nSbUr QV1=JUunt-r UtubUUu 

=lWUQWJPU WLlJW!lul::ipp pWflWI)!lnLPJWU ub \? Ul.llunrt pnqul::ippu 
wuhrwd'l::i zl.ll uuGI)wrwr lllwprl::iro ppupwljwu m ljbuuwpwuwljwu 
hnrtuwhwpuwG oupwgpmu t.lbr bu wct.tmu 211P ub2 Lm6t.lnrt upwgmp
Jmuubpp: Y.br2puubru upunLnfllllWJpu l.llbrtmuubrp 2rbrnt.lLt.lwgt.tmu, 
hbnwgt.lmu bu 41turm4pg m lllbrtwl{lntut.tmu cnt.lbr m ot.lljpwunuubr : 
Ybuuwpwuwljwu 4wrLLnr UUUI)WlllW!l!lbrp up UWUQ Jmrwgt.tmu t 
211nlnlllllP lllW!lPb!l l.lll::iuwljp gwcpwljwpq opqwupquubpp upljpn~Ln 
!lWJP m upljpn~WnLUWJP 4nrtupg, nrnup WJUnLhbl.lll.L UUnLUI)I::iU cwnw
JnLU aljubrp m WJL ljbUI)WUpUbfll1 hwuwr : Ont.lbr m ot.lljpwunuubr 
lllWflt.twc uuu11wrwr lllwrrbrp up ~u ~ pu uwuu t unppg gwuwe t.lbrw
l)wnumu aljwu l.L WJL ljbul)wuj1ubpp npup m 1)!1Wugnt.l pn ~muubpj1 
uut.lbLm up2ngnt.t: 

Ybuuwpwuwljwu 4wrl.Ln[1 UUUI)Wl.llWfl!lbrp ubc UWUQ uumu t cn
t.lbrmu m ot.l4rwunuubrmu· ubnwc orqwupquubrp LL 11rwug ewmw
Jmupg WOW2WQWC UJnLpb[lp al.Lnt.ll.L uwuuwljgmu UUlllt.lWCQWJpU LU 
UjWpub~p qn)WQUWUQ: '1W[lb[l WUQ bplj[lWJ:!WUWljWU Ujpngbuubpp 
hbllll.LwGpnt.l WJil uuu!fwlllwprbro Gnrpg ljwrnrt bu t.lbrwl)wnuwl gw
uwp: UJUUjpunt.l, Upu~l.L bpljpp t.lrw 4JWUQP 6wqmUQ, pu~Ujbu wljwl)b
upljnu Y. .r1.Y.puwuuu t punrnzbL, pumpJwu ub2 l.llbrtp t mGbgbL 
uuul)wrwr lllW!l!ll::irp ti!Jcf lJf7f;f7wpwuwL;wO 2f7PWUfU7nLJm · gwuwe-
2nLfl (6nt.l, ot.lljpwunu) - gwuwp hwuwljwpqmu, nrp [!upwgpmu hn
flWOW2Wgunrt uwJflWl.lll::iuwljul::iru wrtQwlllwgbLI::iu hwuewJpu uuu11w
uJmpl::ippg: 

bpljpp t.lrw 4Jwupp 6wqmupg hbllln uljut.lmu t unr· tfmpf7 L;Ui
uwpwuwL;wO 2f7PWUfU7nLJU71J, nro qwpqwumu t ul::i6 bpljpwpwGwljwG 
2!12WLlJlllnLJlllP ~nup t.lrw lL hwljwl)rt.lmu urwu: <Dner ljl::iuuwpwuur
ljwu 2112WLlJlllnLJlllP zunrhpt.l l::ir4rP uwljl::ipl.Lnqppg ljl::iuuwpwuwljwu 
4wrLLnr uuG11wrwr lllwrrl::irp Lt.lwguwu LlJrngl::iupu hwljwrwt.tmu t 
uuui)WflWfl l.llwrrl::irp ljmlllwljuwu m LlJWhLlJwuuwu u111 ngl::iuo: =Jwu
QWJpG uuGflwlllwprl::irp m wqnl.llp ljl::iuuwpwuwljwu Z!12WLlJlllnLJlllP 
wnw2 QWLQ hnrtwljwqunrt LlJflngl::iup l.L , hl::illll.LwLlJI::iu. hnrtp pl::irrpmp
JWG LlJWJUwuul::irp ul.lll::irtMwu uljpqpu t 11wnumu: 

=JwGQWJpu urru!fwl.llwprl::irp ljl::iuuwpwGw4wu Z!12WLlJlllnLJlllQ 
LlJWJUwuwt.tnrt.lw6 t GrwGnt.l, nr ljl::iul)wujl opqwuw4wu Gjmpp 
Ullll::irtMwG Llj[1ngbuu wGtuql::iLrnrbG 4WLlJt.lw6 t orqwGw4wG ul::inwc 
uuwgnpi)Gb[lp QWJQWJUWU hl::il.ll : YWGW~ pnqul::iru QUUlpmu, Jmrwg
umu l::iG wGhpwd'b zl.ll hwupwjpu upwgmpjmuubr l.L Ullll::irt6mu ljbUI)Ul
up orqwGwljwu uJmp: YJWupp 9P4Lu wt.lwpllll::iLmg hl::il.lln, [jl::iul)wut1 

opqwuwljwG uJnLPQ ubnumu t , lllWflflPWLm6t.tmu QLnrn~PLP9 qmr4 
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gw6pwljwpq pnqul::ipp (pwljllll::i[lpwul::i[l , uuljl::ifl) ljnrtupg l.L ppt.lw6up 
wnljWJnLf'JWU LlJWJUwuul::ipmu t.ll::irwl{lntut.tmu LlJW[lq hwuQWJPU UJnL
pbflp : YWUW~ pnLJUI::i!lQ JnL!lWQUnLU I:J(j ll!lWUQ Wrtb!lQ l.L Ul.llbflCnLU un[l 
ljbUI)WUP orqwuwljwu UJnLf}. WJUUjpunt.l , l.llbflp t mubumu UUUI)W
lllW!l!lbrp l{lner ljbuuwpwuwljwu 2!12WLlJlllnLJlll hnrt-PnLJu-hnrt hw
uwljwpqmu: 

ybul)wupubpp hwuwr uumul) cwnwJnrt pnqubpp uuul)wrwr 
uJmpbpQ wugumu l::iu ljbul)wupubflp ub2, nplllbrt l.L upupbqt.lmu bu unr 
opqwuwljwu upwgmpJmuubp: 

ybuuwpwuwljwu 2!12WLlJl.llnLJlllP d'wuwui.ulj, uuui)WUJmpl::iflQ, 
ljwLlJt.twc LPul::iLnt.l orqwuwljwu uJmpp hblll, ~bu Lt.lwgt.lmu m hl::inwg
t.tmu br411P uwljbpl.LnLJppg , pwup nr ljbul)wup uJnLPQ lL P2P2D 2rmu 

~bu Lmct.tmu: 
yi:Juuwpwuwljwu 4wrLLnr uGGI)wlllwrrbrr pwuw4o br4rwqul)p 

t.trw uwhuwuwl{lw4 t: lclpt.lw6puo br4rP 4brtLLP (upG~ LL 16 lju tunrmf-1-
JnLUQ), upunln!llllP LL 2rmLn!llllP ou11hwGmr 4znp 49,13 %-u t ljwqumu: 
Uuwgwc lllWfl!ll::iflQ zwlll ~u ~pu pwuwljmpJmu bu ljwqumu: Orpuwlj 
wctuwcpuo ljwqumu t 0,35%. 2rwcpuo 1,0%, wqnlllQ 0.04%, ~nu
~nro · o. 12%, Mmupo 0,10: Qulll wljwl)bupljnu :bbpuuwup, upwJu 
~nru lllW!lflbfl bu, nr ublj l.llnljnupg wt.lbLP bu: '1pwup bu ljwLpnLUQ 
(2 ,35 %) , 4wLgpmuo (3,25%,) uwqubqpmuo (2,35%) LL bpljwpo 
(4 ,2%): 

JUwJwC ljl::iuuwpwuwljwu ljwrLLnr lllwrrl::irp uwhuwuwl{lw4 LP-
ubLmu ,ljJwueo br4rwqul)p t.lrw hwt.lpl.lll::iuwljwu t LL hpuut.twc t wJu 
pwup t.lrw , nr WJI) UUUI)WlllW!lflbro qlllut.tmu bu WUQUI)hWlll zwrd'
uwu m ljl::iuuwpwuwljwu 2112WLlJl.llnLJlllP ul::i2: 

P.wup n[l ljl::iuuwpwuwljwu 2fl2WLlJl.llnlJlllU mup bpljpwpwuwljw
(jp(j hwljwnwlj mrtrtnLPJnLU , mul.llp ljl::iuuwpwuwljwu 2!12WLlJlllnlJlllP 
QUI)LWJumuu wnw2 t pl::ipmu hnrtwqnJwguwu LlJrngl::iuubpp md'l::irtw
gmu , nrp hbllll.Lwuent.l l::ir411P uwljl::ipl.LmJPP t.lrw pnqubppu wuhrw
d'bzlll ~wrl.Lnp uuGI)WlllW!l!lbflp ljml.llwljnLUQ Ul::iCwumU t: 

ru~ tunup, n[l pmuwljwu nL ljl::iui)WUWljWU wztuwphp UIOW2 QWL[! 
puLlJwn ~P ljwutumu l::ir4rwpwuwljwu ul::ic zr2wLlJlllnLJlllP oupwgeo: t-
11nqpnu111::ium11w9pnu LlJpngbuubpp hl::il.lll.Lwupnt.l, hwl.llljwLlJI::iu Ll::inuw
JpG LI12WGul::irmu unljupu4 al.Lwt.lnrt.lw6 hnrtw6w6ljp LljWJUWUUI::iflnLU , 
UUUI)UI!1WI1 lllW!l!ll::irp up UWUQ nrtnrtt.lmu, lllW!lt.lnLU t ql::il.llb!l l.L WlljW 
6nt.ll::ir , ot.lljpwGnuGI::ir : 

ruwwG l{lw[lpWU pmuwCwClj t Ullll::irtCt.lmU, pGwwu hqnp W[l-
UWlllWJPU qwuqt.lw6 t wnw2wumu, wJupwG oGilLWJut.tmu t l{lner 
ljl::iUUWpWUWljWU 2fl2WLlJlllnLJl.llQ l.L Ul::iflUt.lnLU-l{lnppWUnLU t Ul::iC l::i[1lj
!1WJ:!WUWljWU 2!12WLlJl.llnLJUl [! : 
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~nruJ UlWppbru.tnu) t UWJIIWUlbuw4r9 rP npw4w4wG hwUl4mp
JWUp pbpprmpjwlip , WJurGpG pmjubp~G wGhpwctbzUl uGGflwpwr 
UlWppbrr. 2PP. pG~UjbU Gwl.t pmjubpp 4JwGpp UJnLU UlwprbrtJ m LljWJ
uwGGbpp wn4WJnLJ3JWUP (Ofl, 2bPUnLJ3jnLG, UP2W~WJPr nbw4grw l.t 
WJLG) : 

~wGpwJrG wlljwpGbrr hnrtliwhwpmupg wnw2wgwo lf1tupm4Q 
llrUUjbpuuwG zGnphtJ~ ~bp t wo~mu Gwl.t 4nLtJilLUJtJG ~r6w4tJ LitJw
gmpjmGGbptJ : ct>tupm4Q <:'.lbnn t pbpnu) litJ2W~WJPI19 qwGwqwG hwG
pwJtJG wrtbp 4LwGbLm. m UjwhbLm QGflmGw4mpJmG 4LwGnrt hwUl-
4mpJmG: 

~nrtliwhwpuwG UjpngbutJ hbUll.twGpn~ tlWJPWUlbuw~r lib2 wnw -
2WGmu m qwpqwGmu bG wJGL4tJur hwU14nLJ3JmGGbp , npnGgn~ wlljw
hn~~mu t pbpptJmpJwG Gwtuwl4WJliwGGbprg ub4r· 2Pil 4mUlw4mliQ: 
uwtu Lf1tupm4mu wnw2wGmu t 2PWJ3wlf1wGgbLtJnLJ3JnLG , tJu4 uwuGtJ4-
Gbpp hbUlwqw uwGpwguwG hbUll.twGnm.r uwqw4wGmpjnLG, l.t WlljW. 
2mp UjwhbLm hwU14nLJ3JmG: ct>tupm41:! hnrt flWnGwLm hwliwp wGh
pwctbzUl t. nr GpwGmu UlbrttJ mGbGwG ur zwpn nwGw4w4wG Lf1nlf1n
tumpJmGGbp , npnGp wGgGbG npw4w4wG hwU14wGtJzr. hnrttJ tw4wG 
hwU14nLJ3JWG pbprtJmpJwG: UGhpwctbzUl t. np liwJpw4wG Ulbuw4nul 
4mUlw4t.J.bG pmJubprG wGhpwctbzlll uGGflwUlwppbp, npnGg UjbUlQ bG 
opqwGw4wG GJnLJ3 uUlbrtObLm hwuwp: 

~wGQWJtJG wlljwpQbpmu 4wG pnLJubprG wGhpwctbzlll pnLnP 
untupwJrG UlWppbpQ. PWJ9 UjWhWG2tJG 6tJzU1 hw4wnw4 hwpwpb
rmpjwlip: PmjubpG wlibGtJg wnw2 ubo UjWhWG2 bG Gbp4WJWgGmu 
wqnUlp G4wUlliwup , pWJ9 hwGpwJtJG WlljwpGbp[! wqnUl ~bG UjWpm
Gw4mli: Pw~w4wG ubo L4WhwG2 bG Gbp4wJwgGmu 1>nu1>nptJ G4wUl
uwup , uw4WJG WlljWpmu WJG UjWpmGw4mli t ~G~tJG pwGw4nLJ3JWUp 
(0,08%): UJGmhbUll.t 4wLtJmliG m MmupG t, npnGg pwGw4[! qq.WLP t. 
(2 ,60 l.t 0,09 %): 4wLgtJmup, liwq.GbqtJmutJ l.t l:ir4wptJ G4wUluwup 
pmJubpQ zwUl Lj1npp L4WhwG2 bG Gbp4wJwgGmu, WJGtJG ~ hwGpwlllb
uw4GbpQ UjWhWG2~worg ZWUl w~bLtJG bG UjWpmGw4mli (3 ,60 , 2,10 
l.t 5,10%): 

~nrtuwhwpuwG Ujpngbumu ~p wlljwhn~~mu uGGflwpwp lllwppb
Pil 4mUlw4mu, WJL upwjG WJil GjmpbpG wqwlll~nLU bG hwGpwUlbuw-
411 pwpwJrG L4WUlJwGrg m ~bpwo~mu 2PP ub2 LnLObLil m pnLJubptJ 
hwuwp UWUl~bLP ~tJ6w4r : nplljbuqp lf1tupm4o hnrt flWnGw, wGhpw
ctbzUl t. np bp4ptJ llw4bpl.tnLJJ3WJtJG zbpUlmli 4mUlw4~bG pnLJubptJ hw
uwp wGhpwctbzUl hwGgwJtJG m wqnUlw4wG uGGflwlllwppbp , npG p
pw4wGwg~mu t 4wGw~ pmjubptJ QGUlpnrtw4wG 4LwGnrtw4wGmpJwG 
zGnphtJ~ : UqnUltJ, 1>nu1>nptJ, 4wLrmur . MuptJ l.t WJL lllwppbptJ m LitJ4-
pnUlwppbptJ 4mUlw4muQ hnrtw4wqlinrt WlljWpGbptJ t.J.bptJG zbplllb-
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pmu tJpw4wGwg~mu t WJG LljWrq UjWUl6wnn~ . nr pnLJubpG m ur4-
pnopqwGpquGbrG QGUlpmu m JmrwgGmu bG WJG uGGflWUlwppbpQ, n
pnGp 4bGuw4wG wGhrwctbzUlmpJmG bG Gbr4wJwgGmu ppbGg hw
uwp: 

~nrtmu uGGflwpwr GJmpbrtJ 4mUlw4muo 4wUlwp~mu t zGnphtJ~ 
Gnp utJGpbq~wo , pwpfl linLb4nLLWJtJG PWrtWfll'lnLJ3JnLG mGbgnrt m 2Pil 
ub2 wGLmObLP opqwGwhwGpwJrG upwgmpJwG· hmumur wnw2wg
uwG. npQ hnrtr 4wpl.tnp PWrt4wgmgtJ~ liwuG t l.t ubOWUjbU wqflnLU t 
Gpw pbpptJmpJwG ~rw : 

~nrttJ wnW2WQnLUQ u4u~mu t bp4pr ~pw 4JwGpp owqmupg: 
«YJWUQQ Ullj~Ulw4mgwjtJG uwruGtJ qnjnLJ3JnLGG t. Gpw Gjmpwlf1ntuw
Gw4mpjmGG Wf1UlwptJG Zf12WL4WUltJ hbUl: QuUl npmli , WJil Lf1ntuwGw-
4nLJ3JnLGQ llWflWPbLnL hbUl, flWflWPnLU t Gwl.t 4JwGpQ, npQ l.t wnw2 t 
pbpmu UUjtJUlw4mgp QWJl?WJnLU» (:b.tGqbLU, «PGmpjwG flllWLb4UltJ-
4w», 1952, t2 244): 

UJctli owGnpwGwGp, pb pG~Ujbu bG QGpwGmu hnrtw4wqliw4wG 
UjpngbuGbpQ: ~nrtw4wqliw4wG UjpngbuGbp[! bp4pr ~pw wnw2 bG pb
pmu 4bGflwGp opqwGpquGbpo: Unw2rG opqwGpquGbpQ bp4ptJ ~pw 
hGwpw~nr t . np brtWO LtJGbG W~UlnUlpn1> (pGgGwumG) PW4UlbppwGb
pQ' gpuupGpbqnrtGbpf!, nrnGQ oq.UlwqnpobLn~ n~urw4wG nbw4gpw
GbptJ QGpwggmli wnw2wgwo tGbpqpwG , wupupuwgpwjp bG bGpwr-
4bL wotuwopGQ l.t UUlbrtObL opqwGw4wG GJnw '1pwGg hw2npflbL bG 
hbUlbf1nUlrn1> (WJLWUmG) pw4UlbppwGbpQ, npnGp QWJl?WJbL bG w~
UlnUlnp1> pw4UlbptJwGbf1p libnwo orqwGw4wG GjmpbpQ l.t JmpwgpbL 
wotuwotJGo: Pw4UlbptJwGbppG m uG4bppG hw2npllmu bG 2PtJlimnGb
flQ , LnpowpnLJubpQ. Qwpwnnubpo: 

Up4pnopqwGtJquGbpp 4bGuwqnpomGbmpJwG hbUll.twGnn~ 4bG
uwpwGw4wG owqmu mGbgnrt COr P wnw2wgmuo 4JwGgtJ owquwG 
Gnp flWPWZP2WG t pwgmu n~ upwjG o~4pwGnumu , WJLl.t gWULUQmu: 
U4umu bG qbptJztubL 4wGw~ pnLJubpQ uwumnGbpQ , UjUlbpwGuwGGb
PQ , libp4wubplibp[! , ow64wubplibp[! : unpwGnp 4wpqp 4wGw~ pnLJub
ptJ wnw2wgmli[! wnw2 t pbrmu wqnUltJ l.t hwGpwJtJG uGGflWUlwppb
rr wt.J.bLtJ m w~bLP Gnp L4WZWf1Gbpp 4mUlw4mu bp4pp liw4bpl.tmJJ3P 
~bppG zbpUlbrmu , WJupGpG hnrtw4wqunrt UjpngbuGbpp tunrwgmu: 

Q.nJnLJ3JnLG mGp Lf1ntuwflwp<:'.l 4WL4 hnrtwqnJwguwG m pmJubptJ t
~numgpwJr litJ2Lt: tp4ptJ wnw2pG gwopw4wpq opqwGtJqliGbpll 
(pw4UlbptJwGbp, uG4bp, Lnr<:'.lwpnLJubp , 2PrumnGbp, pwpwnnubr) 
4bGuwqnpomGbmpJmG[!, npnGp uGGflWGJmpbp[! JmpwgGmu bG tJpbGg 
P2112GbptJ wupnrt2 liw4bpbun~ . UlbrttJ t mGbgbL hnrtWJtJG LnLOnLJpnuY 
2P!lLli : Swuwnmu pmuw4wG opqwGtJqliGbptJ hbUlwqw qwpqwgmliQ 
qGwgbL t WJG nLrtrtnLJ3JWUp, np JnLpwg~bG hnrtr 2nLPD lt GpwGnu) 
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tnu)Lj_w6 uGG'lWflWfl GJmphro : 1hmwq.wjmu wumf16wGwpwf1 wnw2 
hG q.wtf1u uwumnGh[lQ, UjUlG[lwGuwGGh[lQ, uhrl.jwuhruh[lQ, 6w6l.jw
uh[1UG[1Q: Ul.jqpGwl.jwG zr2wGmu wnw2wght hG 6wnwpnLJUG[lQ, WUjW 
tunmwpnLJUG[lQ: Pmuwl.jwGmpjwG hhm uhl.jmh11. qw[lq.wGmu hG UlW[l
ph[l l.jwrq.r l.jhG'lwGf1Ghr: 

tunmwpmJUG[lQ , hwml.jwUjhu hwgwqq.f1Gh[1Q, mGhG mcth11. qw[l
q.wgw6 W[1UWU1Wjf1G hwuwl.jw[lq., nrr 4LWUnl1. uwl.jh[lhuo ur EWGf1 
wGq.wu qh[lwqwGgmu t l{b[lh[ll.j[ljW O[lq.wGGhrr q.ntnrzwgGnll. uwl.jh
[lGUQ: Orf1Gwl.j· oum u.LnpwGn4.r hwz4.wr4wJf1G m4.JwtGhrf1. wznrwJr 
W[1UWU1Gh[1f1 4twGnl1. uwl.jhrhuo l.jwqumu t 625 U2

, q.ntnfljWgGnll.o 4,5 
u2

, f1ul.j un6m unm 4twGnl1. uwl.jb[lhuo l.jwqumu t 9,6 u , f1ul.j q.ntnfl
zwgGnll.O 29,10

2
: tunmwpnLJUb[lp hwG11bu q.wtG wnw2 t pb[lmu wl{b

Lf1 zwm wqnmf1 lt hwGEWJf1G l11W[l[lbflf1 JnL[lWgmu, n[lf1 hbmltwGEnLJ. 
ub6wGmu t rwwGg LJ.bflW'lWflOO hn11.f1 ub2: UJUUjf1unl{, wGoG11hwm ub-
6wumu bG orq.wGwl.jwG GJmpbrr uf1GpbquwG Lt 'lflwGg mwrrwtm6-
uwG uwuzmwpGhro: 

PnLJUG[lQ uGl{mu hG UjW[lq hWUEWJf1G Wll.b[lnl{, hhmltwUjhu, l.jbG
'lWGf1 orq.wGwl.jwG GJmphflr umb11.MwGo qmq.oGpwg wnw2 t q.wtru 
ubnw6 O[lq.wGwl.jw(i Gjmpb[1f1 UlW[l[lWtmMwG, 'lflWUQ hw£iEWJGwg
uwG wGhrwctbzmmpJmG: UJuUjf1unl{, hr4rr Ltrw wnw2 hG q.wtru Lt 
ul.jumu q.n[16ht h[l~m uf1uJw£ig uf1wGq.wuwjG hw~W'lf1ri m upwctwuw
Gwl.j uf1UJWGgn4. UjWJUWGwl{n[ll{w6 Lt ltlntuW'lW[lO ~WUjl{WO Uj[lnghu
Gbr' orq.wGw~wG GJmpbrf1 uf1Gpbq m 'lflWGg mwrrwtm6muo: 

Orq.wGw~wG Gjmpbflf1 uf1GpbqG m EWJEWJnLUQ, hwGEWJf1G m w
qnmwJf1G uGG'lWGJmphflr wGoG11ub2 Zf12WUjl1lnLJl110 hn11.-pnLJu-hn11. 
hwuw~wrq.mu , GJmpbflf1 mb11.wzwrctG m ~mmw~muo hn11.wzbrmmu, 
hn11.mu ~wmwr4.nl1. OEUf1'lwguwG m 4.brw~wGq.GuwG Uj[lngbuGhro . 
f1G~Ujbu Gwlt uf1Gpbql{w6 orq.wGw~wG Gjmpbflf1 l11WflflWLm6UwG 
hbmltwGEn4. wnw2wgw6 GJmpbflf1 ltlntuwq'lhgmpJmGo hn11.r hwGEw
Jf1G uwuf1 hbm, hn11.w~wquw~wG Uj[lngbuf1 , hwm~WUjbU , hn11.r ph[1-
[1f1mpjwG wnw2wguwG m qw[lq.wguwG wupn11.2 tmpJmGG b(r: 

Orq.wGw~wG GJmp umh11.6n11.Ghro ~wGw~ pnLJubrG hG: Um pntnfl 
pmuw~wG pwquwqwGmpJmGGhro ~wrhtr t 11wubt hrl.jm tunznr 
tuupwl{nrmuGbflp uh2' 6wnwpmJuhr Lt tunmwpnLJuhr : ownwpnLJuhro 
pwquwuJw bG, 'lflWGE WUj[lmu bG ur EwGr mwrmg urG~Lt 7-8 hw
qwr mwrr (~wLr~nrGrw~wG un6p): tunmwpnLJuhro trGmu hG 
urwuJw Lt pwquwuJw: UpwuJwGbrr LJ.bflbfl~flJW L. umnrbfl~flJW or
q.wGGbrG wuhG l11Wflf1 uwhwGmu bG, pwquwujwGh[lf1 tlbflb[l~[lJW uw
ubflO uwhwGmu, ru~ pwquwgnll O[lq.wGGh[lQ uGmu b(r: 

4puwpltlhro ~ruw6wnwlllhuw~wJf1G pmJubr bG, nrnGE mGbG 
pwquWUJW W[lUWUlWjpG qw(rq.Lj_w6 lt ullln[lq.bUlGJW tDWJUlWQWO gn-
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ll.nLG ~wu W[lUWl11Wtlqf1l.j : t.l.hf12f1Gpg wuhG l11Wflf1 w6mu hG tunmw
pnLJUG[lf1G hwmm~ gn11.mGGh[1 , nrnGg uf1wJG GhflEPG uwuG t tDWJUlW
Gmu, pu~ tlhrf1Go uwhwGmu t : UJ'llllf1uf1 pnLJuh[lpg hG 'lhll.WUlnL 
hll.huUjwl.jo (Salvia), hwttwurq.f1G (Erica): 

r UlW[lpG[lnLpjmG 6wnwpnLJUG[lp , pntn[l tunmwpnLJUG[lG wuh(r 
UlW[lf1 hnll.nLU pnll.Gmu h(r uh6 EWGW~nLPJWUp uhnw6 O[lq.w(rw~w(j 
GJmphfl : ~wGr nr tunmwpmJuhrr tlhrhfl~flJW qwGq.l{woo ~wu 'lwz
mbrf1g hGomu mwGmu h(r , ~wu W[lWOhgl{mu, mumr Gjmph[lf1 qwGq.
Lj_w6o ~mmw~Ltmu t q.Ltuwttnrwlllhu wruwmGhrr ur2ngntt: 

1n11.wl.jwquw~wG Ul[lnghuGbro mb11.r hG mGhGmu h[l~m ~wrq.r 
o[lq.wGf1quGh[1f1. pW[lO[l ~W[lq.f1 pnLJUGflf1 lt umn[lpG ~W[lq.f1 uf1~[1nO[l 
q.wGf1quGh[lp nrnzw~r pGw~wG hwuw~bgmpJwG UlWJllwGGbrmu: 
~UlJl nrmu ~w(rw~ Etnrn~rtw~rfl pnLJUG[lQ UUlbll.OnLU hG O[lq.Wuw
~w(r GJmp,i pu~ wGq.nLJu· Etnrn~rLP9 qmr~ ur~rnorq.wGf1quGhrG. 
w1G EWJEWJmu bG: Um hr4m tumup orq.wGf1quGhrr· pwror ~wrq.r 
pnLJubflf1 L. umnrf1G l.jw[1q.f1 uf1~rnorq.wGpquGbflf1 , pGw~wG hwuw~b
gmpjmGo ~n~l{mu t pmuw~wG ~nruwgf1w : 

1n11.wq.njwguwG mbuw~bmf1g pmuwl.jwG ~nruwgpwubflp mu
umGEr hpumGEGb[lQ uzw~LJ.ht h(r W~W'lbuf1~nu t.l..11.t.J.f1uwuuf1 ~nlluf1g: 
uw pmuw~wG ~nruwgf1wGhrf1 pwctwGuwG hf1uGw~wG htw~bmo oG
'lmGbt t pmuw~w(r tuuph[1f1 ~wquo. hnll. umGnll. O[lq.wGw~w(j Gjmpb
rr wnwGoGwhwm~mpJmGGhro. up~[lnorq.wGf1quGbflp q.n[16mGbmp
JWGQ, pG~UjbU Gwlt OlfWl.jJW9 (whrnp) Lt wGo'lW~JW9 (wGwh[lnp) Uj[ln
gbuGbflf1 mwrph[l hwrwphrw~gmpJwup 'lflWGg EWJEWJOWG pGnLJpo : 

uh[l~WJnLUU , QUUl Lu.UtbEUWG1f[lnl{wf1, hnll.wq.njwguw(r Uj[lngb
umu pmuw~wG gbGnqGbrr 'lbflp mumuGwuf1f1nLPJWG ctwuwGw~ 
hwzttr t wnGl{mu Gwlt GJmphflr ~hGuwpwGw~wG 2f12Wllll1lnLJmr 
pGmJPO L. f1GmhGurttmpJmGo , pG~Ujbu Gwlt ~bGuwpwGw~wG nbctpuo 
(mw[ll{W gtJ~tmll hn11.f1 uh2 umGn11. o[lq.w(rw~w(r Gjmpb[lp EWJEWJUWG 
ctwu~hmGh[lG m mbuUjbflo): UJu mbuw~bmf1g mrttmu t pmuw~wG 
~nruwgf1wGhrr wLJ.btr uwGrwuwuG umnrwpwctwGmu, nrG. oum LJ.b
flO Gzl{w6 hhll.f1Gw~f1. hbmltJWL tuupb[lG t Gh[l~WJWgGmu. 

1. ownwpnww;{lu :PnruJwg{lw;/7 junuJp, nrmu oG'lq.fl~l{mu bG 
UlWJq.WJP wGmwnGh[lQ, LWJGwmb[lL. wGmwnGb[lQ , tunGwl{ uh[lOW[lL.w
'lWflOWJf1G (umpl1l[lnUjf1l.jw~wG) wGmwnGb[lQ lt tunGwtl W[lL.W'lWflOW
Jf1G {m[lnlllr~w~wG) wGmwnGbro: 

2. Uugnrz{ll; <Jwnwpnww;{lu-junmwpnww;{lu :PnruJwg{lw;/7 
junuJp, nrf1 uh2 QGifq.[l~l{mu hG EUh[ln~flm wGmwnGb[lQ, Gb[lwnJWt 
PtDnLUlWjpG, ghGnqGh[lQ , uwLj_w(rGb[lQ {W[lltW'lW[lOWjpG UlWtDWU
mwGGh[lQ) : 
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3. lumnwpnww;/1u jJnptJwg/lw;/1 jumtJp, nrmu oG!lct11l.Jt.lmli bG 
inr hnt.ltnnGbrG m 6wh6wJtJG owrqwqbmtJGGbro. mwl[JwumwGGbro: 

PwgtJ WJ!l, mwrpbrmo bG GwL. wGwLqwmwJtJG 4>nrowgtJw (um
PWflbWL, umpmrnl4r4 L. lllfln~tJLj) L., t.ttr2w~bu, ewrwenuwliwunw
JtJG ~nrliwgtJw (mmG11rw. pwrC\flwflrr 6whtJ[)Gbr): 

3ntf1WJ?WGiJnLf1 pmuwl.jwG 1JnrowgtJwJmLl ?lL.wt.lnrt.lmLl bG nrn
zwl.jtJ mrl.4r. nrnzwl.jtJ hwml.jmpjmGGbrnt.l m hwml.jwGtJzGbrnt.l OOlil
t.two hnflbr: Um l.jw~wl.jgmpJwlip hnrJ.wqtJmmpJwG LjnrtJ4>bJ 4..'-Uln
l.jwiwL.o ctflmli t. «lanfl litJwGqwliwJG n~G~wgGbG lllWJctwG, pnrJ. t{wr
t.lr l.jmuwl.jwG mwl[JwumwGtJ wlibGwt.lbr2tJG hnflwl.jmnrQ. litJL.GnlJGG 
t. hnflwqbmo l.jwrnrt t t.lbrwl.jwGqGbt hGWf1Wf1JWG wGmwnG m Gwtu
LjtJG lilWtPWUlllWG(}»: 

=inrtwl.jwqlinrt lJ..j[1ngbuGbrmli wnw2wgw6 hwGewJtJG, orqwGw
LjwG, orqwGwhwGewJtJG GJmpbrG mGbG ll1Wf1pbr tm6bttJmf3JWU wu
mtJ6wG nl zwrctmGwl.jntf3JntG: ctwliwGwl.jtJ oupwgpmli 2flWJtJG hn
uwGeubrmt.l wm GJmpbf1Q mbrtwzwrctt.lbtnt.l. t.lbrwf1wuwt{nrt.lmli bG 
hnrtwzbplllmli L. wnw2 pbrmu hn11.r Ujf1n4>rLr oL.wt.lnrmu qbGbmtJLjw
l.jwG hnptJqnGGbrtJ wnwGoGwgmli: UJL l.jbf1L4 wuwo, hnrtQ obne t pb 
pnlli nrnzwl.Jr UJrn4>flt' llr nrnzwl.jjl m Jmrwhwlllml.j oL.wpwGwl.jwG 
hwml.jwGtJzGbrnt.l: 

PGmpjwG lib2 hn11.jl Liwl.jbpbujlG [!Gl.jGnrt wpL.jl tGbpqflwJfl L. 2flll 
Limmg~ nbdtJLio, tJG~Lqbu GwL. pnLJubrr w6fl m qwrqwgliwG l.jbGuw
pwGwl.jwG nflpli[! mGbG g~l.jLWJtJG pGnlJ~. hbmL.wUjbu, hnrtwqnjwgm
OQ GmjGLqbu gtJl.jLWJtJG pGnLJp t l.jrmli: 

=inflwctnJwgliwG nbdtJlio CIL.wt.lnrt.lmli t WfllilwpflG qnronGGbrfl . 
uwuGwt.lnrwl4bu 4LrliwJfl wqf1bgmpJwG mwl.j : PnLJubrtJ w!StJ, hnrJ.r 
pbrrrm~JwG wnw2wguwG m Grw L4rn1>f1Lil ?lL.wt.lnrulwG hwliwr w
nwGC\GwLJ..jbu ubo GzwGwl.jmpJmG mGbG 2f1WJtJG, OflWJtJG, uGGflwJtJG, 
l.jbGUWQfllitJwl.jw(i L. 2b(lliwtGbf1qbmtJLj nbdtJLlubro: 

=inrtlimGnrt tGbrqrwJr htJliGwl.jwG WrJ.PJnL[1Q wrL.r 6wnwqwjpW
JtJG tGbrqtJwG t : Ujll tGbrqtJwj~ qbrwl.jznnrt UWUQ owtuut.lmli t gwliw
Qr m ot{l.jtJwGnur 2rtrr qnLnrzwgliwG, liwl.JbrL.mJptJ L. u13GnLnrml1 
UlnLflpnLtbGm 2bpliwl[JntuwGwl.jliwG t.lrw (95,0-99,5%). gfll.JLWJtJG l.jbG
uwpwGwl.jwG Uj[1ngbuGbfljl t.lrw owtuut.lnll. tGbflqjlwG Ljwqlimo t oG
flwlibGo 0,5-5,0%, tJul.j libo liwuwlip zmr2 1,0%: CGflhwGmr oL.nt.l hn
rtwqnJwguwG l4rngbumo hwliQGf1hwGmr qntnrzwgliwG, gfllJLWJflli 
l.jbGuwpwGwl.jwG l.4rngbuubrr L. hwGgwmbuwl.jGbrfl QWJQWJliwG n ~ 
hbmwflWflO nbwl.jgtJwGbrtJ t.lrw tGbrqtJwJr owtuuo iwt.Pt.lmli t 
100:1 :0,01 hwrwpbrm~Jwlip (4..rf.4.ntnpmL., 1969): 
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=inrlr 'Tlrnl>rLr ::>bt.l.Ut.l.nrn~uc bt.l. Lru ::>b4.UPULU4UL 
(Unrl>nLnqrU4UL)=iUS4UurCLbrQ 

=inrJ.WnW2WQOWG l.J..j[lngbumli hnrJ.mO Ljmmwl.jt{mli t hmumu, nf1(1 
hnrJ.wzbrmr uwhowGGbrmu mwrwot{mli t pnLJubrr wrowmwJrG hw
liwl.JwrqtJ mbrtwpwztuliwGQ hwUWLJ..jWUlwutuwG: UubGwubo ewGw
LjmpjWOp libnwo wrowmwJrG qwGqt{wo L., hbmL.w1..4bu , hmlimu l.jm
mwl.jt{mli t hnrtr t.lbrtJG zbrmtrmu: tunrmpJwGo qmqoupwg, wruw
mwJflG qwGqt.lwor pwGwljG wumtJ!SwGwpwr Ujwl.jwumli t , tJulj wt.lbttJ 
tunr pw4lwGgmli bG zwm hwqt.lwqJmlil wrliwmGbr . L. hmlimu ctf1bpb 
ill Ljmmwl.jt.lmli: 

CGnrhtJt.l oGmrnrJ.wl.jwG 4LwGnrJ.wljwGmpjwG, pmJUbf1G tJrbGg 
wrowmwJrG hwliwl.Jwrq.nt.l hnr1r tunr zbrmbrtJg JmrwgGmli m t.lb
rrG zbrmbrmu l.jnunwl.jmu bG wGhrwctbzm uGGflWlilWflflbr: 

Orqwuwl.jwG GJnLf3bf1fl Ljmmwl.jliwG, '1f1WGg t.J.brwl[JntuuwG , hn
rJ.wzbrmr uwhliwGGbrmu Gjmpbrr UlGrJ.WpwztuliwG m t.lbf1Wf1WUW
t.lnruw(r, hnrJ.mli lllbrJ.Il mGbgnrJ. ~wl[JwqwGg pWflfl m pwqliwmtJulfl 
4>tJqfll.jwptJLitJwl.jwG m LjbGuwpwGwl.jwG UJ[1ngbuGbrtJ wqf1bgmpJwG 
mwl.j hnrJ.o ?lbne t pbrmli Lip zwre wrmweflG l.jwu , pG~1..4bu unt.lnrw
pwr wGt.lwGmli bG, oL.wpwGwl.jwG hwml.jwGtJzGbfl, nrr hbmL.wGpnt{ 
wumfl!SwGwpwr oL.wt.tnrt.tmu t nrnzwl.Jr hnrJ.wJtJG Ujf1n1>f1L, flrwrhg 
U1Wf1pbrt.lnrJ. litJ zwre qbGbmtJl.jwl.jwG hnrtJqnGGbrnt.l: 

4wtut.lw6 pGwl.jwG UjWJUWGGbrtJg , hnrJ.wl.jwqlin'1 UJrngbuG ou
flnLGmli t litJwGqwliwjG mwppbp tJGmbGujlt.lmf3JnLU m UlW[lpbfl nLrJ.
Il.nlf3JnLG , nrr hbmL.wGgnt{ tL hnrJ.tJ oL.wpwGwl.jwG hwml.jwGhzGbro 
umwGmu bG mwrpbr brwGqwt.lnrmli m mwrpbfl wumtJ!SwGr wrmur 
hwJml{wom~JmG: Uhw WJ!l wrmwptJCi hwml.jwutJzGbrnt.l tL [.JwrbLfl t 
flWlilbL hnrJ.r owqliwG m wqrnGnlitJwl.jwG wrctbptJ uwutJG: 

=inrttJ oL.wpwuwl.jwG hwml.jwGtJzGbrtJ LiwutJG htJUCiwl.jwG UJWlill.jb
rwgmu mt.lbL t 4..4..1fnljmiwL.o. hu4 wt.lbLI"l uwGrwowuG lizwl.jbL t 
U.U.Slwtuwrnt.to: 

=inr111 t.lbrtJG zbrlllbfl[!, nrmbfl unt.lnrwpwr wnw2wGmli m l.jm
mwl.jt.lmli bG orqwGwl.jwG GJmpbp (GwL. hmlimu), l.jn~t.lmli t hmlim
uwl.jmmwl.jfl~ hnrflqnG L. GzwGwljt.lmli t LWmflGbrbG A mwnnt.l: brp 
GbrMt.lnrJ. 21111 wqflbgm~JWG mwl.j mbrJ.fl t mGbGmli hwGpwjjlG L. or
qwGwl.jwG uhwgmpJmGGbpfl tt.lwgmu m mbflwl[Jntum~Jmu f1bL4I1 
umnrtJG zbrmbro. hn11r t{brtJG zbrmflG mrt.lmli t hmlimuwtumt.ltJwl 
hnppqnur wut.twumuo: 

=imlimuwl.jmmwl.Jfli hnppqnGtJG hw2nrflnrt bf14rnrll hnrtJqnGQ , 
nro UjW[lmGwljmli t hwlibuwmwpwfl ptJ~ hmlimu L. wnw2ru hnppqn
GtJ hwlibowmmpJwlip mull pwg qnlJG m umrml.JmmrwJrG mwrpbr 
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wrlilwhwJlill{wonq:lJmG, ~n~L{mu t wGgnrtr~ hnrtJqnG L. GzwGw~L{mu 
t LWliltJGbrbG 8 lilWnnl{: 

brrnr'1 hnrtJqnGQ, nrD hmumutJg qmrl.J t, mGtJ pwg qnLJG L. nrD 
hnrtwl.JwqumpJwG l4rngbumu qrbpb ~r Lflntul{mu m hwuwr1w ~r 
lilWflpbrl{mu uwJrwl.JwG lilbuw~tJg, GzwGwl.jl{mu t C lflwnnl{: 

UJu brbp' A, 8 lt C hnrtJqnGGbflQ, nrnGp oltwl{nrl{mu bG hnrtw
l.jwquwl.jwG Uj[lngbumu L. tJrbGg 6wqmunl{ l.jwUjl{w6 bG utJuJwug 
hblil, Y.. 'lnl.jm~wltQ wGL{wGbL t qbGbliltJLjwl.jwG hnrtJqnGGbr: 

I 

u~ 14. 
1 hnf!r u.wn:jlf1Lr LJw

nmgt.J.wopr utubtlw[J 
11 -hnf!WJ[l[J ~lilPLllliOfl, 
111-hnf!LUJ[l[J ~lilpt.J.wop [l 

utubtlw[J 

lJb6 hqnrmpJwG lt ur zwrp hwlil~wGpzGbrtJ (wurmpJwG , 
UlilflnLI.jlilmrwJtJ L. WJLG) n~ utJwlilwrrmpJwG '1bL4pmu wnwGotJG qb
GbliltJLjwl.jwG hnrtJqnGGbfl.P uwhuwGGbrmu UlWflpbrmo bG bGpwhn
rtJqnGGbr· A1 A2 l.jwu 81 82 L. WJLG, nr[! hGwrwl{nrmpjmG t lilWLilu 
wrlilwgnLbLm hnrtr l4rn1JrLr qwGwqwGmpJmGQ: 

UGlilwnwJtJG L. !'.iwh!'.iwJtJG hnrtbrmu unl{nrwpwr wG2wlilmu bG 
Gwlt Ao hnrtJqnG, nrD hnrtr L4rn1JtJLtl wubGwl{brtJG zbrlilG t L. tJrbGtJg 
Gbrl.JwJwgGmo t wGlilwnwJtJG pwrtrP l.jwu lflnr1J: UJu hnrtJqnGmu 
l.jmlflwl.jl{w6 orqwGw~wG GJmpbrD (lilbrL.Gbr. !'.iJmrtbr. UjlilmrtGbr . 
uwumnGbr L. WJLG) qlilGL{mu bG lilW[lflWLnLOUWG lilW[lpbr WUlilll!'.iwG
Gbrmu: 

Y.wrbLwhnrtbrmu, nrlilbrt hmumuwl.jmlflw~r~ L. UlilnrtJG hnrr
qnGGbrQ L{wrbLm hblilltwGpn4 wnw2wGmu t tuwnQ hnrtJqnG, GzwGw
l.jl{mu t A4 lflwnnl{: 

Pbrl{wopwJtJG uwJrwlilbuwl.jGbrtJ 4rui wnw2wgw6 hnrtbrmLl 
qbGbliltJI.jw~wG hnrtJqnGGbrD unl{nrwpwr pwgwl.jwJmu bG: nlUlilp 
GUjwlilwl.jwhwruwr t A, B, C hnrtJqnGGbrtJ LfmtuwrbG GzwGwl.JbL 
1 ,2,3 L. WJLG : 
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inrtr ~wrL.nrwqmJG oltwpwGwl.jwG hwlill.jwGtJzGbrG bG hnrtr lt 
Grw wnwGotJG hnrtJqnGGbrtJ hqnrmpJmGQ, qmJGQ, l.jwnmgl{w6pQ, 
ulilrml.jlilmrwG, tunGwl{mpJwG L{tJ!'.iwl.jQ , GnrwqnJwgmuGbrG m l4Wfl· 
Lflwl.jmuGbrQ . obtuwGtJI.jwl.jwG LjwquQ L. WJLG : 

inrttJ hqnrmpJmGQ nrnzl{mu t hmumu UjwrmGwl.jnrt A lt 8 hnrtJ
qnGGbrtJ qmuwrnl{: inrtwl.Jwqunrt l4rngbutJ lilwrwouwG tunrmp
JmGG wupnrt2nLPJWUp l.Jwtul{w6 t hnrtwnw2wguwG pGwl.jwG qnronG
GbrtJg, muliltJ lilWflPbr l4WJuwGGbrmu wnw2wgw6 hnrtbrmu hnrtw
zbrlilll hwulilnLPJnLGQ utJwGqwuwjG lilWflpbr t: OrtJGwl.j, ultwhnrtb
rmu, n[llilbrt hmumutJ pwGwl.jQ ZWlil t lt wl{bLtJ tunrG t lilW[lWOL{mu, 
hnrttJ hqnrmpjmGQ hw!'.iwtu 1 u-tJg wl{bLtJ t, Ujn'1qnLWJtJG hnrtbrmu 
WJG ub6 uwuwup ~r qbrwqwGgmu 0,5u, l.jtJuwwGWUjWlilWJtJG hnrtb
rmu' 20-25 uu lt WJLG : 

inrtbrG QUlil hqnrmpJwG pwctwGL{mu bG WJUUjbu. 
uwl.jwl{wqnr. brp A+ 8 hnrtJqnGGbrtJ qmuwrD 30 uu-tJg Ujwl.jwu t. 

utJ2tJG hqnrmpJWG 30-50 uu, 
hqnr· 50-80 uo, 

qbrhqnr· >80 uu-tJg: 
inrttJ qnLJGQ Grw oltwpwGwl.jwG l.jwrL.nr hwlill.jwGtJzGbrtJg ubl.jG 

t, nrnl{ '1WlilnLO bG hnrttJ hwlill.jmpjmGGbrtJ uwutJG: UJG UjWJUWGw
L{nrl{w6 t hnrttJ ptJutJwl.jwG l.jwqunl{, uwuGwl{nrwUjbu hmumuwjtJG 
GJmpbrtJ pwGwl.jnl{ L. Ljwqonl{, brl.JwptJ, uwGqwGtJ upwgmpJmGGb
rnl{, 4wLgtJmup L. uwqGbqtJmur l.jwrpnGwlilGbrnl{, tJG~UjbU Gwlt UWJ
flWlilbuwl.jtJ qmJGnl{: imumutJ ub6 pwGw~Q hnrttJG lilWLPU t ult qmJG , 
brl.JwpoputJ'111 utJwgmpjmGGbrtJ l.jmlilwl.jmuQ' l.Jwrurwl{mG, UPLil · 
l.jwppmG (Si02), l.JwLgtJmup m uwqGbqtJmutJ l.jwrpnGwlilGbrQ 
(CaC03 , MgC03), qtJUjuQ (CaS04 2H20) uUjtJlilwl.jwl{mG brwGq bG 
lilWLpU: 

tutJulil wrlilwhwJlill{w6 ult L. qnrz pobrD unl{nrwpwr l4WJuwGw
L{nrl{w6 bG hnrtmd uwGqwGtJ utJwgmpJmGGbrtJ wnl.jwJnLpJwup: 

inrtr qnLJGQ 4wtul{w6 t Grw tunGwl{mpJwG wuliltJ!'.iwGtJg: tun
Gwl{ L{tJ!'.iwl.jmu hnrtbrG mGbG wl{bLtl umq qnLJG, pwG ~nr L{tJ!'.iwl.jmu: 

inrttJ oltwpwGwl.jwG l.jwrL.nr hwlil~wGtJzGbrtJg t Grw l.jwnmg-
4w6pQ· wurmpJmGG m 6wl.jnlill.jbGmpJmGQ: 

inrttJ ~wnmgl{w6pQ ub6 ~wlflnl{ UjWJOwGwl{nrl{w6 t Grw ubtuw
Gpl.jwl.jwG l.jwqdn4. UlilflnLI.jlilmrwJtJG L{tJ!'.iwl.jnl{, 6wl.jnlilt1Gbrtl ~Wlflfl4 . 
oltnl{, tJG~Ujbu Gwlt hnrtmu brtw6 l.JwrpnGwlilGbrtJ pwGwl.jnl{: 

'lwzlilwJtJG L4WJuwGGbrmo QUlil l.jwnmg4w6ptJ hnrtbrD ulilnrw
pwctwGL{mu bG hblilltJWL l.JwrqbrtJ. 

(/)nrnftnz hnrzbf1, brp hnrtr qwGql{w6[! WjGpwG Lflmtur t , nr QWJ· 
LbLtlU WOW2WGmu bG hblilpbr. Ljnzr4r pwpnl{ l.JwrbLtJ t Lflnu wnw-



2wgGbL: 2nfl dwliwGw4 hnfltl wnwGotJG LiwuGtJ4Gbfl[! ~ bG 4wl4w4g
Ltmli , tJu4 tunGwLt dwliwGw4 4wflbLtJ t obnpmli q.ntCilf wnw2wgGbL: 
uliwG 4wnmgLtwap mGbGmli bG q.LtuwLtnrw~bu hmlimutJg q.[lbf}b 
qmf14 wLtwqwJtlG hnflbfl[! : 

(])mfuf7 4wnmgLtwap mGbgnfl hnflbflQ hbzlllntf}Jwlip LtlnrLtmli bG 
pwhnLl. hnflQ lfnLflU Z~fllllbLtlu LtJmtur 4ntJlllbfl bG q.nJwGmli: 2nf1 Lltl
!Sw4mli hnumG t, ~mJL ubfllibLtlu lfWGw4o hbzlllnt~Jwlip turLtmli t hn
llP Lib2 : UJu~pup 4wnmgLtwap hw!Swtu mGbGmli bG hmlimunLt hw
flnLUlll wLtwqwJtJG m wLtwqw4wLtwJpG , pGz~bu Gwl.t LWLl Ulllflnt4lllm
flW mGbgn11 WJL LibtuwGtJ4w4wG 4wqli mGbgnfl hnflbfl[! : 

/OnLJf Wtlf7wgwo 4wnmgLtwapQ hwlllm4 t LWLl UlllflnL4lllntflw m
Gbgnfl hnflbflpG, nrnGp mGbG f}ntJL 4w~w4gw4wGntf}JntG : uliwG hn
flbflQ pwhnLl hbzlllntf}jwlip LtJnflLlntli bG , pu4 lfnLflU Gbli1Ltwa hnflQ 
LtlzrLtmli t : I"J.wGw4u Lip pwGr uli . turLlmli t hnflp Lib 2: 

Utlmf7 4wnmgLtwap Liba Liwuwlip mGbG 4wLtwJtJG hnflbfl[! , nrnGg 
LiwuGtJ4GbflQ mdbfl bG 4w~w4gLtmli LiplijwGg: PwhnLl hnflQ lfdLlw
flnLf}JWLip t pwG!fLtmli , pu4 lfnLflU Gbmwa hnflQ ~mJL t t.JlzflLlmli m 
9f1Llntli : I"J.wGw4Q hnflp Lib2 turLtmli t 1-2 uli : 

Cwu1 wtlmf7 4wnmgLtwapQ pCmrnz t 4wLtu1JpG LibtuwGp4w4wu 
4wqli mGbgnfl hnflb[lpG, nrnGg LiwuGp4Gb[1G WJU.QWU LUUnLfl bG 4w
~w4gLtwa LipliJwGg, nr hnflnul aw4nlllpGbfl m wqwm mwrwamf}
JntGCibfl pnLnrnLtpCi lbG wnw2wGmli : uliwG hnflbflQ pwhnLllb(i LtJn fl 
Llmli , hGwrwLtnr t LtJnflbL LipwJCi LtlCiq.nLt m .PLntCiq.nLt: 

~ nflp 4wnmgLtwapG WJCi lwLtJwqwCig 4wrl.tnf1 gmgwCipzCibflpg 
lib4Ci t, n[ltJ hpliwG LlflW 4WflbLP t lfWUlbL hnflp OlfWLtJntuw[Jw4ntf3jW(i , 
2flWf3wLtJwCigbLtlm~JwG Lt LizwltliwG LiwupG: 

=1nflp Lizw4Liw(i WUUlp!SLUG[! nrnzbLtJU CizLtwa WJ!f hj1Gq. 4WflQ.bfltJ 
LtJntuwflbG unLtnrwpwfl lllWflpbflLlmli bG f}bf}l.t , Litl2w4 Lt awGfl hnflbp . 

~n11t1 tunGwLtntf3JWCi LltJ!Sw4u n[lnz ~Wll14bflwgmli t lllWLPU UflLU 
hwtn4nLf}JnLCiubflp LiwupG: 

~nflp tunGwLtmf3JntG[! 4wJmG gmgwGp z lt Lt 4wtuLtwa t 
Olfbfll.tntf}WpwCiw4wG ~WJliwGGb[lpg , tunflpWJpG (Q.flnLUlllWJpG) 2flbflh 
nbdplipg, hm1t1 ~pqp4wltwG hwll14ntf3jntGCibflll9 . pmuw4wGntf}JWCi 
pCinLjf}pg, WQ.[lnlllbtuGr4w4wG ~WjliwGCib[lpg l.t wnG: 

I"J.W ZlllWjpCi L4WJLiWCi[ib[lntli hnflb[l[! unLtnflWPWfl UlllllflWpwdwG
Ltmli bG tunGwLtntf3JWG hbllll.tJWL WUUlp!SwGCibflll 

:Jnf7 hnrJ, bflp LtJnflbLtlu 4wli Lizw4bLilu LtJnzll t wnw2wGmli : 
/0Wf7U hnq, bflp Lizw4LiwG wztuwlllwCipubflp dwliwGw4 LtJn zp l il 

wnw2wCimli lt Lip ~bf}lt uwnbgCimli t abnp(! : 

so 

lunuwtj hnt], bflp wn4w bG tunGwLtmf3JwG G4wmbLtl CizwGGbp 
obnpmli ubfllibLPU q.ntCir) t wnW2WCimli, pu4 f}nLfl~(! hnfltJ Llflw r)Cib
LnLQ WflWQ. tunGwLtwGmli t: 

/Owg hnt], bflp WJCipwG tunGwLt t . n[l hnflQ LtJnflbLtlu LtJnur ~w
mpg 2nLfl t lfnLflU Q.WLpu: 

Utn[7nL/jUJnlf7WU hnfltJ ol.twpwCiw4wG 4wf1l.tnp hwll14wCitJzCib[1tJg 
Lib4Ci t, nflp mumliCiwutJflntf}JntCiQ Liba GzwGw4ntf3JntCi mCip rtw zmw
JtlG ~WJLiwGCib[lmli hnfltl lllP~D l.t lllbuw4Q, hnflwq.nJwgliwG nUlflnt~
JnLCiQ !Spzlll nrnzbLnt hwliWfl , tJCi z~bu Ciwl.t bqf1w4wgCibLnt hnflp LitJ 
2Wfl.P wq.[lnWflli1WifflW4wG hwll14nt~JmCiGbfltl Lt. hbml.tw~bu , GflW 
pbf1flpntf3JWCi LiwupG: 

Qulll U.U.DwtuwrnLtr 4wrq.wpwGLiwG, wnwGoGwgLtmli bG hnflll 
Ulllflnt4lllntflWJp hbllll.tJWL Ulbuw4Cibfl(! 4nzl.nwLtnf1, 4CiapltWJpCi , (!U-
4mqwCiliwG, hwlllp4wLtnf1, UJmGwGLiwG, ~flpqliwjwGLiwG, UWLWCi
LiwG , f3bltlm4wLlnf1 l.t nu~CiJw4wCiliwG: 

=1nflmli hw!Swtu G4wli1Ltmli t tuwnu Ulllflnt4mmflwJtlG Llr!Sw4. 
GLiwG rtb~.Pbflmli oq.lllwq.nramli bG 4fl4Gw4r wGLtwGmli, optJGw4. 
4G6tJ4whwlllt14wJrG, hwlllt14woG4mqwJtJG l.t wnG, oum nrmli wnw-
2tlG wGLtwGmliQ q.brw4znnflG t: 

tJbjuwujJ{jwljwu ljwqtlf! GnLJCi~bu lwltlwqwCig 4wrl.tnp ol.twpw
Gw4wG hwll14wGrz t: I"J.wzlllwJtJG ~wJliwGGbflmli hnflr libtuwGp4w
LtwG 4wqlip nrnzliw(i Libf}n!fp4WJP Liwup(i WfllfbG tunubL b(ip LibtuwGp-
4WL(WU 4wqlip pwdCimli , mump hwf14 l 4w 4wCiq. wnCibLnt WJU hWflQil 
Ltrw : 

=1nflr lfWZlllWJpG mumliGwupflm~JmGCibflll dwliwCiw4 turum wl
.Pil oG4Gnfl WfllllWppG gmgwGrzGb[lpg b(i Gnrwq.njwgmliCib[lG m 
~Wf1LtJw4mliubf1[!: . 

un[lwq.njwgmliCib[lG WJU q.njwgmliGb[lG m W[lLnW!fflWGpCib[lG bG, 
nrnGg wn4wJnt~JntCiQ 4w~Ltwa t hnflwq.nJwgliwG ~flngbuGbflp hblll : 
Qulll nrmli, Gnrwq.nJWQntliGbpG [!Ulll pflbug awq.LiwG LtJCimli bG pp
litJw4wG (watuw~f3LlLUJtlG 4wLgtlmli , q.p~u, bfl4Wf3tl . LiwCiq.wCitl litJw
gmf}JmGubfl Lt WJLG) m 4bGuwpwGw4wG (nfl!fbflp , Litl 2wmubfltl Wfl · 
U1Wiff1WupCib[l lt WJLCi) : 

'11wrLtJw4mliubflG WJCi pnLnfl ~wlllwhw4wG llflbflG bG , nrnGg wn-
4wJmf}JntGQ 4w~Ltwa zt hnflWQ.njwgliwG ~[lngbup hbm (nu4flbfl , Wfl
JnLU , LtJwJlllp, LiblllWflP 4lllnf1Cibfl m LtlWJlllJW Pflbfll.t WJLG): 

=1n11r ol.twpwGw4wG hwll14wCitJzubflGpg t Ciwl.t q.bCibmp4w4wG 
hn[lpqnGGbflll wGgmliQ, n[l(! 4wf1nfl t LllCibL wumtJ!SwGwpwfl, wGG4w
lllbLil lt QWJUlntCi : 

'TJblllp t CizbL. n[l hnfltJ wlib(i Lip mtJ~. 4wtuLtwa UflW UIOLli 2UIQ
Liw(i m qwrq.wgliwG ~WJLiwGGbflflg . mGtJ lllLlJWL hnfltlG pGnrnz m Jill · 
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pwhwlilm4 oL.wpwGw4wG hwlil4wGpzGbp, n[lnGg mumuGwuppnLpJm
GQ hGwpwlj_npmpJmu t UlW[pu 6pzLI1 nflnzbtm wubG up hnflp wq
pnwpUlWflflW~wG wpctbeo : ::>L.wpwGw4wG hwlil4wGpzGbpnlj_ 4wpb[p 
t nflnzbl hnflwqnJwguwG Uj[lngbuGbpp nLflflnL!}JmGG m tunflnL!}JnLutJ , 
up hnflQ lilWflpbpb[ UJnLUpg: 

::>L.wpw(iw~w(i hwLn4wGpzGb[lp hbLn ub~Lnbfl ZWlil ~W[lL.n[l t 
GwL. up4f1noL.wpwGw4wG hwlil~wGpzGbpp mumuGwuppmuo: ~nflp 
Ujfln:PPlP mumuGwuppdwG up4pnoL.wpwGw4wG bflwuw~GbpQ uzw
~bl t qbpuwGwgp hnflwqblil 4..4mppbGQ, pu4 hblilwqwjmu wl1_btr 
Liwupwuwu(i Lizw4L1_bt b(i up ZWflfl tunflh[lflWJpu nL WfllilWUwhuwujwG 
hnflwqbl!lubflp ~nflupg : 

~nflp up~pnoL.wpwGw4wG hwlil4wGpzGbpp mumuGwuppmuo 
4WlilWflnLU b(i pL.bnwguw(i (UjnlJW[lpqwgpnG) up4pnu~nUjub[lplilWl( 
UJfl GUjwlilw4nL1. UjWlilflWUlilmu bG hnflp pGw4wG ~wnmglj_wOf>[.l 
~tuwtulilwo hnflwJpG GumzGbpp ZlP:PGbp, m flflwugnlj_ nflnzmu 
6w4nlil4bGmpJWu punLJpQ , wq[lbqwlilwJGwglj_wcmpJnLuQ , lilWflpbp 
owqmu mGbgn11 GnpwqnJwgmliGbpQ, hnflp wnwGopG pwflWflflwuw
ubpp 4wq UQ L. WJl G: 

Up~flnOL.wpwGw4wG ubpnflp 4PflWOnLUQ hwlil~WUjbU 4wf1L.n[l t 
6wqmuGwpwGw4wG wnwGoGwhwlil4nLpJmGGbpQ UjWflqb[m hwuwfl 

4..4.. fln4m~wL.p mulimGep hwuwowJG hnfliJ npUjbu pGwltwG 
uwpupG wnw2wGmu m qw[lqwGmu t hn11w4wqun11 uwJflwUlbuw~flb
flP , pmuw~wG m ~bGflwGw4wG wztuwflhp , 4LilOWJp , nbtllb:pp , bp~flP 
hwuw411 pGw4wG qn[lonGGbflp L. uwpfl·m l!lGUlbuw~wG qn[l6mGbnLp
JWu upwctwuw(iw~ m upwuGw~w(i LjlntuwqflbgmpjLUU UjWJUWGub
flnLU : 

UJu qnponGGbpp LpntuwflWflO Gbpqn[lCnL!}JWG pGnLJpu m WJU 
~wli WJG qnpon(ip W[llilWhWJLnUWU WUl!lp!SwGQ UjWjliWUWl~npmu t 
hnflw4wquw4wG Ujpngbup nLflflnLpJmuG m wpwqmpJnLUQ. hbUlL.u.J
utbu L. hnflp pbflflPnL!}JnLGQ: 

~n11w4wqun11 Ujflngbup pn[nfl qn[l6nGGbflQ, [pGbG flflWUfl pGw-
4wG , pb ungpw[-UluUlbuw~wG, ub[ll!lnpb(i ~WUjLj_wo b(i pflWfl hbLn, L. 
Lpwul!lnpbG hGL11flW4nr ~t flflwGg mGbgwc Gb[lqn[lCnLpJwu ub2 tupuUl 
uwhuw(i flubL: PGmpjwG ub2 utr4 qn[l6n(ip tw~w(i LjlnljlntumpJnLU[l 
4wfln'1 t wnw2 pbflbL WJL qnponGGbpp WfllilWhWJlilUWU Ljlnljlntump
JnLuubfl L. wpuwlilw~wG LjlmpntunLJpmGGbp hnflwJpG nbctpuubflmli , 

hnflp hwlil~nL!}jnLGGbpp oL.wlj_npuwG qnpomu L. Lnpl.ljp uwhuwGGbpmu 
lilWflpbp bGpwlilpUjp m ubnp hnflbpp wnw2wgmu: 

'-l.. '·L fln~m~wL.Q Ul!lbflCb[ t hnflw~wq unfl Ujpngbup qnponGubflll 
uwupG muumGeo(~GwJw6 ouflmGLj_mu tp fln~m~wL.p wJG flflnLJ!}Q, np 
hnflQ ~lPU.WJp, pmuw~wGmpjwG, UWJflWl!lbuw~Gbpp, bp~f1P hu.Juu.J~Il 
upwuuwqw~ qnpom(ibmpjWU W[lfljnLGf> t, WjunLhwuflbpo hnflwqil
lilnL!}JWU qwpqwguwG wnw2pG 2f12WGmu L. fln~m~wL.Q, L. Gpw wzw
~bplilGbpQ hn11w~wqun11 Ujpngbup qnpcnGGbpp zwpemu wnw2Gm~
JnLGQ Ljlwul!lnpb(i lilW[pu tpG ~lPUWJ!lG: ~bLnwqwjnLU hnflWqpulnL~
JWU ~bGuwpwGw~wG nLflflnLf3JWu qwpqwguwG oGpwgemu (4..f1 '-l.lll
JWUU, 'TJ.U . 4nul!lp~L. L. mppzGbp) hn11w~wqun11 Ujpngbumu wnw2w
UlWf1 flbflQ Lj_bpwqplj_bg ~bGuwpwGw~wG qnponGpG pmuw~wG m 
~bGf1wGw~wG opqwGpquGbpp qnpomGbmpJwGo: 

LiLflliwu n;7U;bu hnrzwltwqtlmztqf1ngtu{l qn(J<Ynu· 4[puwG pGnpnz
Lj_mu t bp~f1P uw~bpL.m)!}p Lj_pw QG~Gnfl [nLUWJp[l m 2b[1UWjpG tubp
qpwjnlj_, upGntnf1UlWJpu lilbflmuGbpnlj_: UnwGg (nLJup , 2bf1UnLf3Jl11u L. 
tunGwlj_mpJwG hnfluwhwr{uwG m hnflLUljwqMwG UjpngbuGbp Ulbflr 
mGbGwt ~bG ~wpn11: _ 

r(i~ tunue: bpb uGwgwc p(iuJ~LllU qnpcnGGbflQ GnLjGG b(i , WUjUI 
hnflw~wqunfl · Ujpngbup qnponGGbpp ZLUflflnLU ~lPUWJP flbflQ zwUl 
QWJUlnLU m npnzwltp t W[1UlWhWJLnlj_nLu : UL,W[J flbUjf>rlLU ~wpb( r t 
bpL.wG hwGbt hnflp l, 4LPUWJP wGur2u14wG Lpntuwf1Wf10 4Wll1fl lltu 
~WJG WJfl LjlntuLUflW[lO ~wl.ljp u.fwpqwpwunLUQ PW[lflWUnLU t WJU p· 
uwuumlj_, np UllU[lWCnL!}JWU ub2 , pwgll 4lPUWJW~wG UjWJUW[J(ibpllg , 
Ljlntulj_mu bG GwL. hn11w~wqun11 Ujpngbup WJJ qnponGGbp: 

Lbnuwjpu uwpqbpmu, Wjfl plj_mu L. hwj~W~LUU [bnGwztuwflhnLU, 
hn11w~wqun11 Ujpngbup qnpcnGGbpp LjlmpntumpJwGG wL1_btwGmu t 
GwL. ub~ WJl n~ (ilj_wq ~W[lL.n[l qnpcn(i t[lnq!mG-flbGmflwgpn(i Uj[ln
gbuGbpQ, n[lnGe ubc ~wljlnlj_ wqf1mu bG n~ upwJG hn11w~wqun11 Uj[ln
gbuubflp oGpwgf>p, wJLL. uwJf1Wlilbuw4Gbpp qbnepupw~wG wnwGo
[Jwhwlil4mpJmGGbflp, pu~Ujbu GwL. hnflw6w6~p UjWhUjwGuwG Lj_pw : 

Pwgp Wlfl, tbnuwjpG 2f12WGGbpmu upwGqwuwjG UlWflpbfl hnflW
JPU m 4lPUWJW~wG UjWJuwGGbp bG uUlbfl6lj_mu hwpp UlWflWCnLpJmu
Gb[lmu m [WG2bpmu: t::;pb hWfl!} lilWflWOnL!}JnLUGbpmu upGntn[lUlW
JPU UlbflmuubflQ q[lbpb wupnfl2nLPJWup GbpMLj_mu bG hn11r ub2. w
UjW [bnGW[WU2bflnLU UlbflnLUUbflp up hu4WJW~w(i UWUQ ~p Gb[lM
Lj_mu hnflwzbflUlp Ub2, WJl uw4bflbUWJPU hnupbpp oL.nlj_ hbnwGmu t 
flbUjp lilbflWuf>p gwCflWflPfl uwubpQ: Swppbfl flPflQWflflnL!}JnLG mGb
gnfl (wpL.whWJWQ L. ul!llj_bpwhLUJWQ) [WG2bflmu GnLJGwGuwG hnflw
Jpu m 4lPUWJW4wG UjWJUWuubfl ~b[i UUlbfl6lj_mL, , f>Wup np [nLUWjpu 
nL 2bflUWJPU nbctpuGbpQ upwGqwLlWJU Lnwppbp bG: 
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LbnGwJrG 2fl2WGGbrmu.'i 2bf1UnLJ3JWG m tunGwl{mJ3JWG UJWJUwG
Gbflr Ltlm.PntunLJ3jnLGGb[1 bG LrGmu nl l.'itlWJU ubo mw[lWOnLJ3JWU uwh
uwGGb[lnLU, WJLU uruGnqG 2fl2WUtl wnwGorG hwml{w6Gb[lnLU, UnLJU 
mGmbumJ3JWG mwrpbfl mwrwoeGbrmu: ~bmuwUJbu , LbnGwJrG 
2f12WGGb[1nLU tuwJmWPil.bm hnll.WJtlG 6w6~nLJJ3r , mw[lpb[l hwm~m~
jmGGbp m hwm~wGrzGbr mGbgn11 hnll.bflr wn~WJnLJ3JmGQ , pwgr nb
Lrb4>r UJWJI.'iwGGbrr turum LtlmrntumJ3JmGGbrrg. UJWJI.'iwGwt.tnrt.two t 
Gwu 2bflUnLJ3JWU m tunGwl{nLJ3JWG UjWJUWGGbflr LtlnLtlntunLJ3JWUp : 

Uw;(1wtflbuwl;o nf1Ufbu hnrzwl.jwqtlnrz Uf(1ngbuft qn(1lfnu: ~nll.w
qnJwgGnll. UWJ[lWmbuw~G wnw2wGmLl t LbnGwJ!lG WUJW[lGbflr hnll.
l.'iwhW[lUWG hbmuwGenl{ l.'iwGrwgl{wo Gjmf3bflr mb11wLt1ntuuwG m 
~mmw~uwG zGnrhrl{: Uwj[lwmbULLI~Q WJU l.'ir2Wl{WJ[1U t , nrmu altw
l{nrl{mu t hnll.(l: ~nll.r ur ZWflQ hwm~nLJ'}jmGGb[l, uwuGwl{n[lWUjbu 
ubtuwGr~w~wG ~wql.'i[l, OflWJrG m 2flWJrG hwm~nLJ3JnLUUb[l[l, hwG
QWJrG uwur erurw~wG ~wql.'iQ u WJLU, l.'ibo tWLtlnl{ ~wtul{wo bG WJU 
UWJ[lWmbuw~Gbrr hwm~nLJ3jmGGbrrg , nrnGg t.trw altwl{npl{bL m 
qwpqwgbL t mt.tJwL hn11Q: Orruw~ . owGr ubtuwGr~w~wG ~wqu mGb
gnll.. l.'ib6 QWGW~nLJ3JWUp 4>nu4>nrw~wG J3J3nL m ~wlrml.'i UjW[lmGw
~nl'l UWJ[lWmbuw~Gbrr t.trw wnW2WQWO hnll.bflQ urzm tL mGbGml.'i bG 
~wl{wJrG ~wu.~wl{wl{wqwJrG ubtuwGr~w~wG ~wql.'i, hwrmum bG Lr
Gmu pmJubrrG wGhrwdbzm 4>nu4>nrw~wG m ~wLrmuw~wG mwrrb
rnl{, mGbGmu bu 2mr UJwhbLm ubo mGw~mJ3JmG : un ~bflUJ wuwo . 
uwmwmbuw~Gbrmu b11.w6 uGGflwmwrrbrr u~qpGw~wG UJwzwrGb
flQ nrnzml.'i bG hnll.r pGw~wG pbflflrnLJ3JWU UW~WflflW~Q: 

UWJ[lWmbuw~Gbrr hwGewpwGw~wG , erurw~wG m ubtuwGr
~w~wG ~wql.'iQ nrnzml.'i t pnqubflr w6r UjWJUWGGb[lQ, hml.'inuwqnjw
gml.'iQ, Wll.W~WLnLUQ, 6wh6wgml.'iQ u WJLG: 

LbnGwJrG UW[lqb[lml.'i , nrmb11 mb11r t mGbGml.'i hn11.l.'iwhw[ll{w6 
UJnLJ3bflr mbll.WLtlntumu u l{b[lWflWUWl{nrmu, nbLrb4>r mwrpb[l UjWJ
uwGGb[lnLU qnjwGml.'i bG mw[lpbfl hqn[lnLJ3JWG, mw[lpb[l l.'ibtuwGr~w
~wG m erurw~wG ~wql.'ir urwGqwl.'iwjG tuwJmWpll.bm UWJ[lWmbuw~
Gbp , nrnGQ wGur2w~wGnrbG wq11ml.'i bG hn11wqnJwgl.'iwG wnwGaGw
hwm~mJ3JmGGbrr t.trw : 

~ruGw~wG hn11wqn]wgl.'iwG l.'iwJrwmbuw~GbflQ Guml{woewJrG 
qnJwgmuGbrG bG: nrUJbuqr UJWflq UJWm~brwgmu ~wqubGQ , 13b np
ewG l.'ib6 Wqflb9nLJ3JnLG bG J3n11Gml.'i UWJ[lWu;tbuw~Gbp(l hn11w~wql.'intl 
UJ[lngbuGbrr l{pw, pbflbGQ l.'ir orrGw~ : Unl{nrwpwfl f1muwumwGt1 
wGmwnGbflr mw~ b11.w6 hnll.bflQ, nrnGQ wnw2LugbL bG uwngwf1LL12-
mwJrG. L6w6wh6wJrG. hruGw~wGmu J3J3m nbw~grw mGbgn 11 
Guml{w6QGbpr l{[lw , QWO[l pGw~wG pbpflrnLJ3JnLG , wGpwpbGUjWUUl 
wqpnwf1LnWflflW~wG hwm~nLJ3JmGGb[l m J3pm nbLu~grw mGbgn11 

UJnllqnLWJrG hnll.bfl bG, nrnGgml.'i pH -[l 4-6-j1, ru~ hml.'imur QWUW~[l 
2-4 % -r uwhl.'iwGGbrmu t: UrGtllbn ubr hwGrwUJbmmJ3JWG wGmw
nw1rG pmuw~WUnLJ3JWU mw~ ~wrpnGwmwjrG UWJ[lWmbuw~Gbflll 
l{rw altwl{nrl{bL bG LbnGwwGmwnwJrG qnrz m flWfltGwqmJG hnll.bfl, 
nrnGg l{brrG zbpmb[lml.'i hwtSwtu 3-14 % u 11bn wl{bLr hml.'imu t UJW
rmGw~l{ml.'i , mGbG tbqnerG unm (pH -[l 6-7, 6-r), GmJGru~ J3nLJl hru
GwJrG nbw~grw. ~lwGn11 hwl.'iwLrrml.'i htll.'iGw~wG mbll.[l q[lwl{ml.'i bG 
Ca-Q u Mg-Q, ru~ ~LwGl{wo H-Q tGtrG ewGw~ t ~wql.'iml.'i , mGbG wq
rnw[lmWflflW~wG LWt.t hwm~nLJ'}jntGGbr : 

Cum qbGbmr~w~·wG mrUJbflr tnfl[ln[lflWJrG Guml{w6QWJrG mb-
uw~GbpQ pwdwGl{ml.'i bG ur ZWflQ tuupbflr. . 

w) mbrzwl.jmmwl; (tunujftwf) OumLjwopubf1 (tum£/ftmtl}, nrnGe 
LbG bGJ3Wfl~l{ml.'i bfl~flwpwGw~wG mwrpbfl mdbflr wqf1bgmpjwG, 
l.'iGml.'i m ~mmw~l{ml.'i bG rflbGg wnw2wgl.'iwG mb11.ml.'i : ul.'iwG 
Guml{woewJrG qnJwgml.'iGbfl wnw2wGml.'i bG hwf1J3Wl{WJflWJrG uwr
qbrmu , UW[1WhW[lf3b[lmU u QUflhWU[lWUjbU nbLrb4>r hW[lJ3 mwpw
OnLJ3jmGGb[1ml.'i : ul.'iwG Guml{woewJrG mbuw~Gb[l[l ~wrn11 bG LrGbL w
l.'ibGwpwql.'iwqwG l.'ibtuwGr~w~wG ~wql.'ir, mw[lpbfl hqn[lnLJ3JWU, ~w[l
pnGwmwJrG ~wl.'i ~pwqmp~ u unl{npwpwfl zbrmwl{n[l t bG: 

p) nrznrzwpb(1m/; (!]GLJnL£//lwt) OumLjwopubf1, nrnGQ wnw2wGml.'i 
bG wGoruGbrr m aGwhwtr dwuwGw~wl{n[l 2flWJrG hnuwGQGbpnl{ 
mbll.wLtlntul{wo hn11l.'iwhwrl{w6 GJmJ3bflr ~mmw~uwG zGnrhrl{: uuwG 
~wrqr pbrl{woeGbflQ unl{nrwpwr ~mmw~l{ml.'i bG LWG2~flr mwrpbfl 
mb11.brmu: Cum npml.'i , mb11wGer pwrorw'lrfl l.'iwubpml.'i Gumml.'i bG 
tunznr l.'iwuGr~GbflQ , ru~ umnrrG l.'iwubpml.'i wl{bLr Ltlnflfl l.'iwuGr~Gb
fl(l : nl'lnll.WPb[lm~ pb[ll{WOQGbpQ mbuw~wl{n[ll{WO m zbrmwl{nrl{w6 
LbG: Ubp hWG[lWUjbmmf}jWG mW[lWOQnLU, hwm~wUjbU LbnGwJru 
2f12WGGbpmu, n11n11wpbpm~ Guml{woeGbfl[l zwm ubo mb11 bG qrw
l{ml.'i, u fldl{w[l J3b LrGr ur wG~JnLU, nrmbll. hnll.wqnjwgGnll. UWJ[lWmb
uw~Gb[lQ hWGflbU LqwG !lbuml{rwL pb[ll{WOQGbflr aunt{: 

q) =tbrzbrzwpbf1m{j (Uff1num£/ftwt) OumLjwopubf1: lfrwGe qnJw
Gmu bG LbnGwJrG zr2wGGbpml.'i dwl.'iwGw~wl{nr qbmbrr 2flWJrG hn
uwGeGbrnt.t m hbll.bll.W2flb[lnl{, nrnGQ LnWflWOflr LbnGwJru l.'iwu_bflr9 
hn11.l.'iwhwrl{w6 GJmJ3bfl[l mb11wLt1ntuml.'i m ~mmw~mu bG hwrf3wl{wJ
flWJrG uwubrmu, wrmwpbfl ~nGbrmu m nbLrb4>r gworw11rr uwub
rmu: UJU flbUJQnLU flW[lOJWL tun zn[l QWflWpb~n[lWJrG qwGql{WO[l ~m
mw~l{ml.'i t nbLrb4>G l{brrG hwml{w6Gbpml.'i , ru~ wl{bLr l.'iwG[l l.'iwu
Gr~Gbp[l wl{wqQ , LtlnzrG. mrll.U[l mbll.wLtlntul{ml.'i bG UflW umnrrG t.'ilu 
ub[l[l : t13b n11n11wpb[1m~ pbrl{woeubrmu ~mmw~l{mu bG Gwlt 2flnLL~ 
LnLOl{nll. qwGwqwG urwgmf}jnLGUb[l, WUj~ hbll.bll.wpbpm~ pb[ll{WOQ-
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Gbrmu Lm64_w6 GJnlf3DflQ hwCiwQ mwr4.mli bG Ltmmw~uwG w4_blll 
hbnm mbflbfl: 

rJ.) qt;mwpbrmt{f (wunujflwt) uumtfwopub(l, nrmr1e wnw2wGmd 
bG lizmw~wG hnunfl 2flWJpG hnuwGeGbrn4_: ~flbflll [lGI)hwm4_nf1 hn
uwGeGbrn4. q.bmbrll lib2 wGgw6 hnf1liwhwr4_w6 GJmpbrQ ezmd, 
U1W[14_md b(i p[lbGg WrlW2WQW6 U10fl0flll9 2WU) hbnm: Q.bmbll[l Q.WLUl
I1Wi.t.JU1nLjU1Gbrmu (11DLL11WGbrmu) llflbGg hmGrg l)nL[lU Q.WLnL 
hbmL.wGen4_, pbr4_w6 GJmpbflQ ~nLLnw~mu bG m wnw2u1gGmu wum-
4.1lwl pbr4w6eGbr: 

uwtu~rG tunrhfli)WJilG LJrmpjnLUnLU GdwG 6WUWi.t.JWI1hn4_ WI1LU-
2WQW6 Gum4_w6eubf1Q hu~wJw~wG mwriw6mpJmGGbr bf1 qpwflbg
Gmu: Llbfl hwGrwi.t.JbmmpJmumu GdwG ~wrqr q.nJwgmdubrQ uwh
uwGw4lw~ bu L. Q.Ltuw4_n[lwi.t.JbU wnw2wumli bu t"tmznr Q.bl11bflll (U
[lWQU, =!rwqi)WU, UtunLflJWU, Ur41w, nrnmwu, flbpbl) , UflUU1L. L. WJLU) 
zr2w~wmmu, WJG tL hwrpwlj_wJrwJpu uwubrmu: . 

Q.bmwpb[lm~ pbr4_w6eGbrQ, r U1WflPDflnLpJmG liuwgw6 GzLj_wo 
Gum4_w6eub[lp, wwr bG QG~Gmu llflb[Jg zbrmw4_nr4_w6mpjwlip: UJu 
~WilQ.P pb[14_W6QGb[1p 4_[1W UlrlW2WQWO hnflbrG mGbu pwlj_w~W[I 
pwror puw~wG pbrrrmpJmu L. Q.JnLflwmGmbumpJLUG hwuwr dbo 
wrdbQ bu Gb[l~WJWgGmli: 

t;) L6w6wh6w;flu {fmU7w{JnuJubf7, nrnGe w~er bG QG~Gmu Ltui
LtwJpG ubtuwup~w~wu ~wqlinlj_, zbrmwL1_nr4_w6mpJwdp, orq.wGw
~wG Gjmpbflp lib6 i.t.JW[lnLGw~mpJwop: Uju ltWilQ.P uum4_w6QGb[1Q 
zwm lib6 U1W[1W6mli mubu flmuwumwur flwzumpjmGmd, nt~rwr
UWJnLU, PbLnnmurwJmli: Llbfl hwurwi.t.JbulmpJmumu L6w6whCiu1JrG 
~mmw~muGbrG wnwGouwUJbu ub6 mwrw6md ~mf1bG: 

4wt"tJ4_w6 pGw~LrliwJw~wG i.t.JWJLiwGGbrrg , Lnbf1wuer br~rwpw
Gw~wG ~wnmg4_w6erg m Grw br~flWQillirw~wG wnwuoGwhwul
~mpjmuubflrg , L6WJI1G Gumlj_w6eub[l[l i.t.JW[lnLUW~mu bG lib6 QWUW
~nLpjwlip ~wrpnGwLnGb[l, C\.lli.t.JU, b[l~wpp urwgmpjmGGbr L. WJLG : 

d) Utufl9Wf/.W2li7UIJ/7U owqnuJ ndibgnl] UUIJ17WUJbuw[J[i!;(l, nrnup 
Gwt"t1L1ru tunrhfli)WJilG LJpmpJmGmu ub6 mwrw6mu mGbG: LirmpJwG 
hjnLUjlUWjpG uwrqbrr hnflb[lQ Q.llbpb wt.lpnf12nLPJWLlp LUrlW2WQbL bG 
4bro Gz4_w6 liwJflUimbuwltGbrr 4.rw: UJu tuupr ob2 t.G dmGmu Gwlt 
Gwtuwuwngwi)LUZUlWJpG L. hbLnuwngwi)W2LilWJilG qnJLUgmuGb[lQ: 
fl[lLUUQ un4_nrwpwf1 tnbuw~w4_nr4_w6 ~bG L. ~mGbG npn zw~/1 zbrtnw
Ltnrmu: ~w4.bfll1 m ~w4_wlj_wqubrll. wlj_wqubrr m tu6brr ob2 ~uJf1bLI1 
t hLUUI)pi.t.JbL t"tm21l[l QW[lb[lr, Q.LWQW[lb[lr. U1UI[lpb[l Lib6nLpJWU WU(W[l
flb[lp pb~nrGbr/1 Lt WJLG: =!wCiwtu Gwt"tJLUUWilQLUI)WZLnwJrG m hbm
uwngwl)wzmwJrfi Q.llJUIQnLLlubrQ zb11U1UIL[li1L[LUO t.ij LrGnLLJ 

f) L;nub(l Lt. unuwutlwu {fwtfwt/wqw;/7fi qn;wgmtlfibf7, nrnue m
GbG hGwJlWilJWU wum4.1lwL. 11bum4.rwL i.t.Jrnum4.rwL, pu~i.t.Jbu Gwlt 
uwngwq.bmwJpu Cl>um4_pnq.uwgpw) 6wq.mu L. hu~wJw~wG mwrw-
6mpJmGGbr bG qpwflbgumli flmuw~wG m Upppflp hwflpnLpJmGGb
rmu, Lll121lG UutlwJmli, 4n4_~wumu Un4_nrwpwr unuwJpu m unuw[J
uwG q.njwgmliGbfl[l hqnr zbrmbp bu IJwqunul. htUfli)WQ.IlLJU bf: 
4lmtur m 6w~nm~bG ~wnmgljwop mGt;(: tqwnm1Ju14nu1 br!_obc:'J p <. u 
Gw~mpjwlip ~wrpn(JLumGbr . l1u ~u.Jt. u i1u1·· :~ II Lti'' ,,, qwuwq1u 1: [11l·JtiL i 
Wflb[l : 

Lll121lG Uupwjp hwurwi.t.JbmmpjmGGtJrmli unturwhnflb[lQ , Lll1mp
JWU hwrw4_-wrL.buwG zr2wGGb[1p zwqwGw~wq.nLJG hnflb[lQ, flmuw
~wfi hwrpwLj_wJrll (mw4lwumwGwJpG m wGmwnwmw4lwumwuwJpG 
q.nmp) uL.whnflbflQ wnw2wgbL bG unuwJilG ~mmw~muubrll 4.rw : 

[!} Ontfwtlb[70 m ontfur;j7U UUUJt/WOpub[7, nrnue WrlW2W90L bu 
6n4_brG m o4_~pwunuubrQ 11bl41l gwuwe mwrw64_bLm L. hbm GtuhwG-
2DLnL hbmL.wuen4_: PGw~wG t, nr 6n4_brll m o4_~pwGnuGbrll w4lbrQ 
mbflwzwrd4.bLm hbm lib~mbfl, U1bflwzwrd4.bL bG GwL. GrwGg lib2 
pw414.nfl q.bmbrll q.bmwpbrwGGbrQ: 

UJu ~WflQ.P Gum4_w6eGbrQ un4_nrwpwf1 ~wlj_wJpG bG, zbrmw4_nr · 
UJUi.t.JpUil Gum4_w6eGb[1n4_ 6w6~4_w6 U1W[lW6ntpjnL[JGb[1p nbLpb:j>[l wu
hwrp t, hwCiwtu JlW(1W4_WGI)Lj_W6, n(1Q ~Wi.t.JLj_W6 t 6n4_p nL o4_~pwunull 
w4lbrll. q.bmbrll hntGbrll pwquwpr4. mbf1w4'lntumpJmGGbrll . hnuer 
W[lWQ.nLPJWG 4ln4lntumpjWU hbm: 

ubr~w 4lnqmli hwGrwi.t.JbmmpjmGmu ~n[l[lll[li)WJpG 2112wGj1 
GuwG ~wrq.ll ~mmw~mliGbrG wnwGoGwll.Jbu LWJG mwrw6mli ~mGbG: 
UJJli.t.Jpup Gum4_w6QubrQ zwm mbflbrmu trnqpnG-JlbGmJlwgpnG m 
mb~mnGw~wG i.t.JrngbuGbrll hbmL.wGen4. turum 4.brw4lntu4.bL Lt q.rb
pb ~nrgrbl bG rrbGg wnw2GwJpG ~wnmg4_w6eG m ~wqumpJnLGQ: 

Swrpbfl hnflbflll 6wq.mliGwpwuw~wG wnwGouwhwm~mpJmG
GbrQ i.t.JwrqbLm L. hpuGw4_nrbLm hwuwr wGhrwdbzm t mumuGwup
rbL n~ upwjG hnflQ, WJLL. WjG UWJ[lWU10UW~Q. nrll 4.rw oL.w4_nr4.bL m 
qwrq.wgbL t WJI'l hnflQ: 

... LlwJrwmbuw~Gbrll wnwGoGwhwm~mpJmGGbrll mumuGwup
rmpJwG GzwGw~mpjntGQ ~11 uwhliwGw4lw~Lj_mli lipwJG 6wq.muGw
pwGw~wG hwrgbrll i.t.JW[lqwpwGmlin4_: UJG zwm ~wrL.nr t Gwlt lij1 
zwre q.nr6Gw~w(j hwrgb[l LnL6bLnL hwuwr : OrrGw~. upL.GnLJG UUJ
~w4_ hqnrmpjWG hnflb[lQ, nrnGe WrlW2W9DL bG U1LU[lpbfl UWJI1WU1b
UW~Ubflll Ltrw. ~wrn11 bG i.t.JpmwGp LllGbL pwqlituliJW mG~wr~Gbrll 
hruuw 11ruwG hwuwr. ~wrnfl bG L. i.t.JpmwGr allGbL: bpb liwJflwmbuw
~0 hqnr nL 4lmtur t , 2nLI1[! L. OJl[! pw4lwGgmli bG urw U02, pnLJUP wr
uwmGbro ~wrn11 bG mwrw64.bL GrwGmu, Wi.t.JW pbL. mGI:iG 4'1ner hqn-
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rm~JmG , wJGmhwGflbro 11rwGgmu hw2nrtm~Jwup 4wrbL~ t h~uGwfl
rbL m umbrt6"bt pwquwuJw mGI.jwrl.jGbr L4LilflWLilmGbr, tuwrtnrt. wG
mwnwJ~G m wGmwnlljmrtwmmGbr~ mG4wr4Gbr L. WJLG : rul.j b~b 
uwJ[1wmbuwl.jQ 4wrcrr t l.jwu GmJG~ul.j tuowewrwJ~G qwGq~wcr t . w
L4W pwquwuJw mGI.jwrl.jubr~ wruwmwJ~u qwuq_~wcr~ puwl.jwunu 
w6~ m qwrq_wguwu L4WJliwGubru m mwrwauwu huwrw~nrm~1 mu
ubrl:! pwgwn~mu bG , ~~ l.jwf1bL~ WJflllj~U~ UWJ[1WLI1buwl.jub[1~ wnl.jw
JnL~JWU flblljf?nLU pwqUWUJW m(il.jwrl.jubr h~UUWflf1bL : rul.j b~b UL~WG 
hnrtbrmu h~uuwflr~mu bu L4LI1rtwmm LJmtmmrwubr~ m tuwrtnrt~ 
WJCf~Ub[1, WlljW l.jw[16 dwuwuwl.jwu~2ngmu flf1WUf? ~nrwumu m zwr
£1~9 flnL[1U b(i C\-WL~U : 

lJWj[1WLilbUWI.jUb[1~ PUnLJf~~ nLUnLUUWU~f1nLUU nL UjW[1qWpWUnL
U(! zwm 4wrL.nr t tunr l.jw~WJ~u ljmmwl.jmuubrn~ n~ 2f1W~wlflwug 
2b[1LI1b[1~ , l.jW[1pnuWLI1Ub[1n~ gbubulilWQWO hn[1~qn(i(ib[1~ wnl.jWjnL~
JnLUQ L4Wf1qbtm m 11rwug ~brwguwu hwuwr libt~nrwmp~ ur2ngw
nmuubr uzw4btm hwuwr: Urtmm hnrtbr~ L~wguwu unrubr~ o~ 2m 
uwhuwGuw(i , nnnquw(i nbd~uub[1~ m Gn[1Ub[1~ h~u(iw~nruw(i L. 2Wlll 
WJL qnrcrGwl.jwu hwrgbr~ Lm<Juwu hwuwr flWf10JWL zwUl l.jwrL.nr bG 
hnrtwctnJwguwu UWJf1WLilbuwl.jubrQ: 

V' Pnwwl;wu m L;!JUqwuwL;wu o[7qwuwjJqtJubf7[1 nflll/bu hnqwL;wq
tJnq l1/f7ng!Juf7 qn[70nu· PnLUwl.jwu m l.jbuflwuwl.jwu orq_wu~qliubf1Q 
hwuwr~mu bu hnrtwl.jwqlinrt L4rngbu~ Lunw2wmwr q_nrcrnu[! , hnrtw
q_nJwguwu m hnrt~ pbrr~nLpJwu umbrtMwu zwrd~~ md[!: Pmuwl.jwG 
nL l.jbuflUIUWI.jw(i 0[1(\.WG~qUubru wnw2 b(i pb[1nLU WlljW[1Ub[1~ 4J~q~
l.jwl.jwG, f?pU~wl.jwG m l.jbuuwp~U~wl.jwu hwml.jm~JmGGbrp wruw
mwl.jwG Lflnlflntum~JmuGbr : Unwug pmuwl.jwu m WJL l.jwrq_~ orq_w
u~quGbr~ uwu(iwljgnLf:)JWU hnrtwnW2WgUwG UWJ[1WLilbUWljQ ~~ l.jw
rnrt « l.jbGflWU~ » hnrt~ ~brwcr~bL : 

Pmuwl.jwGm~Jwu flbf1(! hnrtw4wqunrt L4rngbuubrmu WJU t , np 
GrwGp, u~G~bqbtn~ orqwGwl.jwu GJm~bp , wrL.~ LnLUWJpu m 2bruw
J~G tubrq_~w(i ~br b(i wcrmu LljnlJlbug~WL tGbrq~WJ~ L. WJU l.jmmw
l.jnLu hnrtmli : 

Ybuflwu~Gbr~ flbf1(! l.jbuuntnrmmu m hnrtwctnJwguwu L4rngb
umu WJU t, nr urwue JnL[1wgGmu b(i orq_wuwl.jw(i UJnL~b[1[! , bG~wr 
l.jmu ubtuwu~ljwl.jwG m l.jbuuwe~U~wljw(i f>WJf>WJUWu, ~b[1wpwz
tumu hnrtmli : Pwg~ WJfl, l.jbu.l)wu~ubrQ hnrtmu l.jmmwl.j~wcr Lljnmbu
g~wL tubrq~WJ~ u~ uwu[! ~brwlflntumu bG 2bf1UWJ~G m e~u~wl.jwu t
ubrq_~wJ~ L. GwtuWLljWLI1[1WULilnLU flf1WUf? hmumuwq_njwguw(i hw
dwr: 

bpb pmuwl.jw(i 0[1CfWU~quubp[! UlilbflOnLU b(i 4Jpmnqw(iq~WO 
WJU~Uf?U orq_w(i~qUubr~ UUUflWJ~U 2 '1PWJ~ UUUfl~ nL tubrq~WJ~ lU-

60 • 

r2W2UWJ~U W'1PJnL[1 , WlljW l.jbGI)wupGb[1(! , uu~btn~ pmuwljw(i qw[iq
~wcrn~ . ULilbflOnLU b(i ljbuflWUWI.jwG orqwGwljwG qwGq~wcr (qnn
qwGq~lUO) , wJu~Geu uGG11~ m tubrq~wJ~ br4rnrflwJ~G wrtpJnw 

nLUmduwu~f1nLpJmGGb[1[! LljW[1qbL bu, nr hnrtmU brtwcr qnn
qwGq~WO[! pmuwl.jwu l.jbGuwqwuq~wcr~ hwubliwmm~Jwdp zwm p~ ~ 
pwdpG t l.jwqlimu (!ul)wUbG[! 1-2%: LJ~wJG pwror pbrrllnLpJmu mGb
gnrt hnrtbrmu (uL.whnrtbrmu. 4mtmmrw4wGwg~wcr nnnq_n~~ hnrtb
rmu L. WJLU) l.jbUflWUwl.jw(i qwGq_LlWOQ wnw(io ~(i flbUjf?b[1mU ljwrnrt t 
l.jwqlibL 4-10%: 

~~mnqw(iq_~wcr~ m qnnqwGq_~wcr~ l.jmmwljmd[! hnrtmu pGm
~wqr~nLd t urwGn~ . pb ~G~ewG ~nr opq_wGwljwG uJmpbp b(i l.jm
mwlj~mu hnrtmd, ilG~ewG l.jwllj~wcr watuw<J~(j b(i LljW[1ntGwl.jmU 
(l.jwllj~wcr tGbrq_~w) : Y.br2~G~u unmw~nr hw z ~muubr~ hwuwr [!G
flmumu bG 1 q_ ~nr pmuwl.jwu l.jwd l.jbGflwGwl.jwG qwGq_~wcr~ hwliwr 
4,5-5 4~Ln4wtnr~w : 

LJ~4rnorqwu~quGbr~ flbf1(! hnrt wl.jwq dnrt L4rngbuGbrmu . hGl · 
L4bu GwL. hnrt~ pbrr~mpJwG umbrtMwG q.nrcrmu, zwm uba m pwq
uwqwG t: LJ~(j~L. b[11.j[1~ ~[1W pnLUwl.jwu m l.jbuflwuwl.jw(i orqwu~qU
Gb[1~ wnw2 ctWLQ. hnrtwctnJwgliwG L4rngbuubf1(! l.jwmwr~bL bG d~lj
rnorqwG~qdGbr~ u~2ngn~: S2bdnmrn4J pwl.jmbr~wubf1[!, nrnup w~
Lnnmrn4J b(i, wcrtuw~pm qwq~ watuwcr~G[! JnL[1WgGbtn~. ULilbflObL b(i 
orqwGwl.jwG GJnw 

LJ~4rnorq_wG~quGbr~ q_nrcrmGbGm~JwUp t L4WJUwuw~nr~wcr n~ 
u~wJu hnrt~ pbrr~m~JWU umbrtcrmU[!, WJLL. U~CinLnrm~ m pGwl.jwu 
2f1bf1~ l.jwqUQ, wcrtuwcrG~. wqnm~ . Mlip~ . 4Jnu4Jnr~. ~~~wcru~. 2f1WO
G~. L1wL~mu~ . 4wlg~mu~ . br4w~~ L. WJL mwrrbr~ brlJrweflli~wl.jwG 
wnwGouwhwli11.jmpJmuubf1Q, WJfl mwrrbr~ l.jmmwl.jmU(i m mbrtw
LflntumU[! , ~brwpwztumdG nL ~b[1WflWUW~n[1nLUQ ~G~Ujbu b[1ljf1~ uw
l.jb[1L.nLJ~~(i, WJUUjbu tL hnrt~ Uj[1n4J~LnLU: Uwl.jWJU u~l.jrnorq_wG~qUub
[1~ C+Ltuw~nr flbrG WJU t , nr U[1WUf? pmuwl.jw(i m l.jbuflwuwl.jw(i db
nwcr duwgn[1flUb[1[! LI1Wf1f1WLnL0nLU, ~brwlflntumu b(i hWUf?WJ~G Gjm
~b[1~ . ~brwu~G~bq~ bG bGpwrl.jmd flf1WUQ m uwm~bL~ flwroumu hb
mwqw ubrufl~ pmuwl.jwGm~JWG hwL~wr : 

1nrtWJ~G L4rngbuGbrmu L. uGGflwmwrrbr~ l.jbuuwpwGwljwG 
2f12LULljlilnLJLilnLU u~ljrnorq_w(i~qUubr~ flbru WJU t , nr u~(ipbqmU b(i 
4J~q~ntnq~wl4bu wl.jm~~ d~wgm~Jmuubr . wnw2 bG pbrmu hmdm
uwqnJwgmU L. wlljw ewmwmd umbrtcr~wcr hmdnw(!: 

Orq_wGwl.jwu GJmpbr~ QWJEWJdwu 6wGwl4wrhn~ huwrw~nr t 
flwnGmu ~rwl.jwGwgGbt uGuflwmwrrbr~ l.jbuuwpwGwl.jwu 2f12WL4-
UlnLJLI1Q L. WUjWhn~bL l.JJWUQ~ qnjnL~JWU hw~b[1dwljwunLf:)JnLUQ 
pGm~JWG Ub2: 
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~nf1.nul pGw~l{nul oG uo6 pwGw4m~JWUp u~~pnopqwG~quGop. 
npnGp wGoGf1U02 zwpduwG uo2 oG I)Gmu ~oGuwpwGw~wG ~wpl.tnp 
UUUI)WU1Wf1f10f1Q pGm~JWU U02: Uo~ qpwu hnfl.ntU u~~pnopqwG~qu
Gop~ pwGw4o hwuGmu t l11WUGJW~ l.t GnLJG~u~ hwpJmpwl{np tl~L~nG
Gop~ : QuUl t .lJ.U~zmuUl~G~. 1 q hnfl.nLU UJWpmGw~l{mu t 0,6 u~
L~Wf11)~9 (U1nl)qnLWJ~G hnf1.op) u~G~l.t 2-3~L~Wf11) (ul.twhnfl.op , nrmqt.J.nrt 
untupwhnf1.op) u~~pnopqwG~quGop : Popp~ hnfl.Of1~ l{wf10LW20f1UlO
f1nLU u~~pnopqwG~quGop~ QGfl.hwGmp pwGw~u uo~ ho~Ulwpmu ~w 
pnfl. t hwuGoL 3-5 UlnGGwJP: 

u~~pnopqwG~quGopG WnW2 oG popntu u~ zwpp ~oGuwpwGw
~wG UjpngouGop' wunG~~~~wgmu, G~Ulf1~~~4wgmu, UnLL~n~~4w
gmu, u~GnLnf1U1~ unlo~nLLWJ~G wqnl11~ ~oGuwpwGw~wG wupwgmu 
(~~puwg~w) l.t WJLG: 

~nfl.mtl ql11Gl{nf1. u~4pnopqwG~quGopQ ljlntuhwpwpopm~JwG uo2 
oG tll11Gmu ~G~UJou u~tlJwGg, WJUUJou tL pnl)uop~ hol11· u~up~nq~ 
(uG~op~ m 2f1~UmnGop~ hwuw~ogm~JmG), u~~pnp~q~ (UJWLWf1U1-
pw~U1op~wGop~ qwpqwgmuu ~~~onGw6wf1.~wl{np pnLJuop~ wpuwul
Gop~ l{pw), Uol.11wpnl~Q~ (wqnl.11wpw~l.11op~wGop~ m ~Wfl.WG~wGJmp 
flWJPWJn'l. pW~U10f1~WGop~ ~oGuwqnp6mGom~jWUp ljlntuWf1Wf10 
qwpqwguwG hwuwp pwpbGL1.1WUU1 UJWJtlwGGop~ ul.11of1.6mu), wGUlw
qnG~qu~ (u~ tumup uf'l~pnopqwG~quGop~ ~nfl.tl~g UJnLU tuup~ ~oGuw
qnp6mGom~JnLUIJ ~wGtun'l. Ulnpu~~ UJnL~op~ Wf1l11Wfl.pmu) l.t UJWpw
q~Ul~qu~) WJL opqwG~quGop~ P22~ UJWpmGw~mpJwG hwzl{~G qn
JW~goLQ) ol.topnl{: UJ11UJtlU~ ljlntuhwpwpopm~JWG Ujpngoumu hnfl.nLU 
ul.11of1.6l{mu oG Jmpwhwl11m~ ~oGuwp~u~w~wG UJWJUWGGop· wnw2w
Gmu oG hnpunGGop, w~Ul~l{ ~oGuwp~u~w~wG GJm~op , l{~Ulwu~GGop , 
opqwGw~wG ~~mGop, npnGp wpwqwgGmu oG opu~l)wguwG, l{opw-
4wGqGuwG, h~l)f1nl~Q~ . tuunpuwG. now~g~wGopu. wnw2 oG popmu 
Gnp GJm~op~ wnw2wgmu (u~G~oq) m l11Wf1f1WLm6mu (l{opwu~Gpoq): 
UJu pnlnf11J, ~G~ tunup, npnzw~jlnpoG Gopqnp6mu t hnf1.wqnJwguwG 
QG~wgp~ m hnfl.p poppjlm~JWG l{pw : 

PnLJUOf1~ m u~~pnopqwG~quGop~ WJUUJ~U~ PWf11) t.Jmtuhwpwpb
f1nL~JWU, opqwGw~wG UJnL~op~ l{opwljlntuuwG m l11Wf1WLm6UwG 
UJpngoumu opqwGw~wG UJnL~opjl U02 Ofl.WO uGGfl.Wl11Wf1f10f1Q l{opw
ljlntul{mu nL l{op oG w6l{mu pnLJuop~ hwuwp uwl11~0LP ol.topjl: 

~nfl.mU WU1f1n'l. opqwGjlquGopjlg (tfl.w~nG) wnw2Gw~wpq Gzw
Gw~m~JmG mGoG pw~UlopjlwGopQ , WUJW w~l.11j1Gnu~gol.11GopQ l.t 
uG~opo : 

~nfl.WJ~G ~wmGwG, npQ Gop~wJwgGmu t wGnrtGwzwpwl{npGop. 
nrtGwzwpwl{npGop , wGorL.twnpl)ofl . UP2Wl.11Gof1, hwuwrw~ orqw
GjlquGofl l.t WJLG. ~W[ll.tn[l I)Ofl t tlJwtlnLU hnfl.~ WnW2WQUWG m Gpw 

62 

hwl11~mpjmGGof1p ol.twl{n[ltlwG qnr6nLu : 0[1wGp hnfl.Q tlJwnGnu.l oG , 
Ulof1.wljlnt1Jmu m l{of1wl)wuwl{nrmu GrwGmu ~ml.11w~l{w6 hwGpwJ~G 
uGGI)Wl.11Wf1flOf1Q, ~wll1t.J.w6 tGopqjlwG , LWL{wgGmu hnfl.p wqpn~jlqjl
~w~wG hwLn~mpJmGGOflQ , hwl11~WUJOU UUlflnL~UlnLflWG : 

Uo6wgGoLn4. hnfl.~ 6w~nl.11~oGmpJmGQ, l)flwGnl{ ~u~ LWL{wgGmu 
oG Gpw wo[lwgjlwG. 2nLf1 ~LWUOLnL m UJWhOLnL IJUI)mGw~mfiJnLGQ : 
Uju pnlnpjlg pwgjl, ~wmGwG ~mUlwl.JoLnt.J. uGGI)wJjlG tGo[lq~WJP 0[1~ 
[lnfli)WJ~G l.joGuwqwGql{w6Q (qnnqwGq.l{w6). hntlQ hwpuLnwgGnu.l t 
uonw6 opqwGwl.jwG UJnLf'O[lnl{, nrnup hoUlWC].UIJnLU l{o[lwljlntlJt.J.oLnt.J. 
m l.11Wf1f1WLm6t{oLnt.J., hmumuwqnJwguwG Wfl.PJnLfl oG 6wnwJmtl: 
YbGI)wGjl opqwGjlquGbp~ opq.wGw4wG WflUlWI)flWGpQ tl.jqntGqjluGb
f1Q l.t WJL GJmfibp , hnrto hwpul.11wgGmu bG opqwGwl.jwG hwGpwJjlG 
tlilWQnLfiJmGGbpnl{ m pwpopwgGmu UflW pbppjlnLf'JnLGQ: 

~WUWflWl.j OflC].WG~quGbpQ (U1f1nl11nqnwGopQ) ub6 l)bp bG tlJw 
fl.nLU hnrtmtl opqwGwl.jwG UJnLJ:iopjl flWJPWJUWG (l{bpwu~Gf}oqjl), llG[
UJbu Gwl.t w6tuw6G~ . wqnl11il, 6Mpjl. l.JwLjltlmujl LJwLgjlmujl l.t WJl 
Lnwppbp~ qwGurqwG u~wgmf}JmGGbp~ wnw2wguwG qnromu: 

~nfl.mu nrpwG zwl11 l.jbGI)wGwl.jwG opq.wG!1quGbp oG pGwl.jl{mu , 
WJGpwG pwpofl t LllGmu Grw pbpfl~nLpJmGo: UjlwduruwGwl.j PWflOf1 
pbpfljlnLfiJnLG mGbgnrt hnfl.bpmu wt.J.bLP UUIWUUlWL{n[l U1WJUWGGbfl b[r 
ul.11of1.6l{mu ~wmGwJjl qwrqwguwG hwuwp, l.t wt.J.bLP zwl11 m pwquw
L1.1PU~ opqwGjlquGbp oG pGw4l{mu GpwGmu: Un l.jbpUJ wuw6, hnfl.ll 
pbflf'lilnLf'JnLUU m LjbGI)wGjl O[lqWGjlquGbpQ ujlLljwGg hbUl qUlGL{mLl bG 
LjlntlJwl)wpo 4wll1r m ljlntuU1WJUwGwl{npl{w6mpJWU ub2: Pbpp~ hn'l.l.l 
pwf1bLw4. L4WJtlwGGbfl m u~2wt.J.wlfl t Ul11brt6mu LjbGI)wG~ opqwG~qu
Gbfl~ qwrq.wguwG hwuwp, jlu~ l.jbGI)wG~ opqLuGjlquGbpQ, rrbGg hbp
fipG , UJw1uwGGbr bG ul11brt6mu L.t Gl.l.1wul.11mu hnrtr ptrr~mpJwG 
PWflOflWQUWGQ: 

~nfl.WJ~G ~wmGwJir Ulouwl.jwJjlG 4wquo l.t f1f1W pwGw4o npnzw-
411 [wljlnl{ hnrtwJilG l11~U1[1 m hurUll.jnLfiJnLGGopo pGnrmz gmgwGjlz t t, 
4wf1nrt t 6wnwjbL n[lUjbU hnfl.jl pbpflilnLfiJLUU nrnz~[ (~GI)j14WU1n[1 ) 
npgwG pwquwqwG bG hnfl.UIJilG ~bUI)WU~ orqwG~quGb[lQ , WjGpw[r 
pwpOfl t hnfl.~ pbppjlmJ:iJnLGQ: UubG ujl hnfl.WJ~G l11~U1PG pGnpnz bG n
rnzw4jl pmuwl.jwGmpjmG l.t ~bGI)wuw~wG opqwGjlqLlGbr: 0bn wl{b
L~G. npnz pnLJUbfl m 4bGI)wGI1Gbfl WJU L1uru WJG hnfl.wqrmGUljl pGn
rnzuwG hwuwp ~uf1~4wl11nf1 bG 

t'>G[U1bu UlbuwGp, pmuwl.jwG m l.jbGI)wGwl.jwG orq.wGjlquGbr!J 
hnrlWQnJwguwG, hnfl.~ hwl11l.jnLfiJnL[tGbr~ m hwUll.jwGjlzubflll ol.twl{nr
uwG wnw2GwJjlG qnronG bG : Pmuw~wG m l.jbGI)wGwl.jwG or qwG~qu
GbflQ nrnzmu oG hnrtLUCJ.njwguutG nLfl.fl.nLf}JnLGG m t:unflnLfiJnLLq_l hntlll 
pbflfl~nLf'JWU Wf'llii2WQUWU m C]lllflC].lliQLlllJU QUf'WQPQ dwULUU LU l; Jl m . 
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mwpw6m~JWG lib2: ~bmL.wUjbu , hn'lwq.tJmwl.jwG mumuGwutJpm~
JntGGbpr oG~wgemu L4bme t wubGwJG uwGpwuwuGm~Jwlip mumu
GwutJpbt pmuwl.jwG m l.jbG11wGwl.jwG opq.wGtJqliGbpQ, bpL.wG hwGbt 
WJG LjwlljQ, np q.nJnt~JmG mGr hn11r L. pmuwl.jwG m LjbG11wGwl.jwG 
wztuwphtJ litJ2L.: 11mu lllW'lWGI1Wt.lnp hn11wq.bm 'TJ.U.l.JnULntJ~L.(l 
q.mGmu t, np hn11h mumuGwurpm~JmGQ wnwGg pmuwl.jwGm~JWG 
urwGq.wliwJG wGruwum t: 

~n'lbPr pbpptJm~JwG pwpapwgliwG, Gnp tJpwgt.ln'l hn11b11h wq.
pnubthnpwgrwJh, hn11mli b11w6 uGGI1WlllWppbptJ lljnlllbGgtJwL LljW
zwpGbpQ unphLhqwgGbtm. hn'lbPr hwml.jm~JmGGbpQ twt.lwgGbLm 
hwliwp wnw2rG hbp~rG L4bme t hbGt.lbL l.jbGuwpwGwl.jwG q.np6nGr l. 
pmuwl.jwG opq.wGrquGbph hn'lwq.nJwguwG q.np6wnGm~JwG (:t>mGl.j
ghwJh) t.lpw: 

fJbff7b.fJf! nf1utbu hmzwljwqt.fn!] Utf1ngbuf7 qnf16nfJ: 11bLrb:t>Q 
(bpl.jph liwl.jbpL.nLJ~r wpmwerG aL.Q, ~wlflbpQ, 6nt.lh uwl.jbpL.mJ~I,g 
mGbgw6 pwpapm~JmGQ, tpnqrwJr pwqrurg mGbgw6 hwpwpbpw
LjwG pwpapmpJntGQ) hn'lwl.jwqlin'l Ujpngbuh l.jwpL.np q.np6nGGbplog 
ubLJG t : 

Swppbpt.lmli bG nbtlob:t>h pwpfl m UjWpq aL.bp: Pwp11 aL.bpG w
nw2wGmli bG nbtrb:t>lo Ujwpq aL.bph hwuwl.jgm~JmGrg: Swppbpmu 
bG nbthb:t>r flflWl.jwG (PLPWl.jGbp, PLntPGbp, uwpwhwppbp L. WJLG) L. 
pwgwuwl.jw(i aL.bp (q.bmbptJ hnt.lhm, LOWJhG L. WJL Ljwpq.h h2t.lw6e
Gbp): 

UnwGaGwgt.lmu bG nbtrb:t>h bpbf> htJliGwl.jwG mhl4bP uwl.jpnnb
trb:t>, libqnnbthb:t> L. lihl.jpnnbthb:t>: 

Uw/jf1nnbfb.flf! bpl.jptJ uwl.jbpL.ntJPh ub6 Lflnlflntum~JntGGbpG bG 
(hwppwt.lwJpbp, PLntPGbp, uwpwhwppbp, r2t.lw6eGbp, LbnGbp , wt.lw
qwptmpGbp , tunznp wt.lwqwpupbp, q.nq.whnt.lrmGbp, LWG2bP L. wnG): 

Ubqnnbff7bjlf! uwl.jbpL.mJph 1111Wl.jwu· m pwgwuwl.jwG aL.bpG uG, 
npnGe ~wlflt.lmu bG mwuGJwl.j m hwpJmpwt.lnp ubmp QGI'ltWJGwl.jwG 
l.jmpt.lw6ent.l-l,. 1-10 li hwpwpbpwl.jwG pwrorrv.~Jwlip : LJbqnnbtrb:t>ll 
l'lPWLjwG aL.bpG bu· Lflnep ~upbpQ, PtntpGbpQ , 11WPWt.lwGI1GbpQ. 
ggt.lw6eGbpQ, hul.j pwgwuwl.jwG aL.bptJg bG ni bpl.jwp m tunr anpbpQ , 
n'ln'lWlllubpQ, tbnGwtWG2bpQ, awq.wpwGliw(i L. WJL Ljwpq.h h2t.lw6e
GbpQ: 

LJbqnnbthb:t>Q ub6 iWLflnt.l WqflnLU t uwl.jbpbUWJflG 2flbpfl pwztu
liwG, hn'lh hwml.jntpJntGGbph aL.wt.lnpuwu, Gpw hwliw~wllo hwum
GwguwG, pnLJubph w6h m qwpq.wguwG LljWJUWGGbph t.lpw : LJbqnnb
thb:t>nt.l LljWJUWGwt.lnpt.lw6 bG GwL. q.Jnt'lWlllGlllbuwl.jt.uG wztuwmwGe
Gbph hGwrwt.lnrmpJmuGbpo : 
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Uf7/jf1nnbf/1.flf! bpl.jpfl liwl.jbpL.nLJ~r Lflnep LflnlflntumpJntGGbpG bG 
L. qpw11bgGmu bG ni ub6 mwpw6mpJmG, rul.j hwpwpbpwl.jwG pwpa
pni.pLwG mwmwGmuGbpQ 1 u-[lg wt.lbtr ibG: 

{ litJLjpnnbttJb:t>Q l.jwpn11 t hwG11bu q.wt n~ ub6 l.jmmwl.jmuGbpfl, fl2-
t.lw6eGbpfl, ggt.lw6eGbpfl, lJ'lqJwl.jGbpfl , n'ln'lwmGbph, WlljWpGbpfl 
l'lntpu ggt.lw6 Ljwmwp(ibph L. WJL aL.bpnt.l: LftJl.jpnRbthb:t>tJ ijlnlflntump
jntGubpG wnw2 bG pbpmli li~GntnrmwJflG mb'lntliGbpfl twl.jwG t.lbpw
pwztumu, npG rP hbpp[lG npnzwl.jr WqflbgntpjntG t pn'lGntu 2bPUWJflG 
nbdtJufl , pmuwl.jwGntpjwG w6[1, tJGiUjbu GwL. hn'lh npnz hwml.jmp
JntGGbph t.lpw: 

LitJLjpnnbtrb:t>r mumliGwurpmpJmGo hwml.jwlljbu LjwpL.np t hn
'lWllbtrnrwmrt.l mumuGwurpm~JmGGbpr <:twuwGwl.j nnnq.t.ln'l hn'lb
Pr hwp~bgliwG, nnnq.bttJ 211b11tJ hWUWiWLfl pwztuuwG L. WJL wztuw
lllWUf>Gbpl.jwquwl.jbpUjbtnt hwliwp: 

11bthb:t>h mwppbpQ, rG~L4rure bG 6nt.lh liwl.jbpL.mJphg mGbgw6 
pwpapntpjntU(l, l.jlllplllt.lw6ntpjwG wumrowGQ, LWG2bPh llhPf>Wflpnt
UQ, liwl.jbpL.ntJPh pGnLJpG m pbf>ntpjwG wumrowGQ lib6 iWLflnt.l wq
flnLU bG 211W2bpliwJhG nbdhliGbph. pmuwl.jwGmpJwG pGmJph, opq.w
Gwl.jwG Gjnt~bpfl mwpwtmMwG nt'l'lnL~JWG m wpwq.mpJWU L., QUfl
hwGpwUjbu, hn'lr u[l zwpf> l.jwpL.np hwml.jmpJmGGbpfl aL.wt.lnpuwG 
t.lpw : Pwgfl WJI'l, nbttJb:t>Q qq.wtfl WqflnLU t hn'lWrlW2WQUn'l UWJpW
lJlbuwl.jGbptJ lllb'lwlflntuuw(i m t.lbPWI'lWUwt.lnpuwG, upGntnpmwjtJG 
mb'lmuGbphg wnw2wgw6 211b11h t.lbpwpwztuuwG, tpnqilnG Ujpngbu
Gbph qwpq.wguwG. GnLJGtJul.j hn'lbPh oq.mwq.np6uwG pGmJph t.lrw: 
11btrb:t>h wq11bgm~JmGG wnwGaGwUjbu turum t wpmwhwJmt.lmu tbn
GwJrG bpl.jpGbpmu: upw Wql'lbgmpjntUQ hn'lWJhG 6w6LjnLJpfl pntnp 
wnwGaGwhwml.jmpJmGGbpfl t.lpw wJGewG ub6 t, np QUlll 4..'1nl.jm
~wL.r tbnGwJhG bpl.jpGbpmu hn11b11h pwtumo nbthb:t>G t npnzmu: 

11btflb:t>Q l.jwpL.np t ruwGwt ni urwJG hn'lwq.nJwguwG UjpngbuGb
Pr UjWpqwpwGuwG, wnL. mwpw6ef1 q.Jnt'lwmGmbuwl.jwG pGmpwq.p
uwG hwuwp: 11bthb:t>tJg t l.jwtut.lw6 q.Jnt'lWlllGlllbuwl.jwG ubebGwGbp[l 
m lllflWUUUjnplllr WplllWI'lPn'lwl.jwGm~JnLUQ, l.jflpwnt.ln'l ubebGwGbpfl 
hwuwl.Jwpq.Q, q.Jnt'lwlllGmbuwl.JwG wztuwmwGeGbpfl LJwmwpuwG 
dwuwGwl.jo . hwl.jwtpnqhnG ur2ngwnmuGbpr pGntJPQ L. wnG: 

LbnGwJrG bpl.jpGbpmu, npmb'l nt'l'lahq. q.nmrwLtwGmpJmGo QWJ
mmG t wpmwhwJmt.lw6, 6nt.lr uwl.jbpL.nLJptJg mwppbp pwpapmpJmG
GbptJ t.lpw Ulllb'l6t.lmu bG lllWppbp 4trllwjwl.jw(i LljWJUWGGbp, urwG
q.wuwjG mwppbp bG 2bpuntpjntGQ. u~GntnplllWJhG lllb'lntuGbph f>W
Gwl.jQ, q.ntnpzwguwu hGmbGuht.lntpJntG(J: OphGwl.j, UpwpWlllJWG hwp
pwt.lwJilh9 (6nt.lr uwl.jbpL.nLJptJg 1000 u) flbl4h Upwq.w6r (4095 u) 
Ljwu ctb'lWUW tbnGwz'lPWJh (3588 u) OJnLUWLljWlll tbnGwq.wq.wpGbpQ 
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PWflOflWUWLtlU allwtjn[lt{mu t 6 Lnf"!UJr Lnruw uljuwo ~n[l gwliwpwjtJu . 
gm[lLn Mbrmt{ m LnWQ wuwnmt 4LrUwJr9 uru~Ll gnt[lLn , mliwljwG 
OJmuwowolj Mbnnl{4LruwG: 

PGwljwu 4LtlUWJWLjwu UJWJUWuubflh thmtmtumpjntGQ wnw2 t pb
[lntU pmuwljwumpJwG, OflQWGwljwu GJmpbf111 uhupbql1 m UlWflW
LntMwG (L{bpwui1Gpbql1). hwGpwJI1G ujmpbf111 QWJQWJUWu m Gnp 
ul1wgmpjmGGbpl1 twljwG mwppbpmpjmuubp 1.1, hbtnllWUJGU , mwppbp 
hwmljmpJm.GGbp m hwmljwGI1 zGbfl m.Gbgnrt hnrtbflr wnLIWJnLpJm.G : 

Sw[1pbflrJrfl£LUrlf1nLU m tnwppbp pbQntpjntG mGbgnrtLWU2bf1nLU 
wfll111 6wnwqwJpliwu pwztumuQ lilwppbfl t , npl1 hbmllwG£mt umbrto
t{mu bG LnWflpbfl 2flW2bpuwJI1G L4WJL,wGGbf1: UJu bflllm.JpG 11flllflnzuG 
t lfumu pmuwljwG Ljbuuwqwuqtl_w611 utnbJlOUWG, l"}f1LU ubnw6 uGw
gn[llfubf111 LnW[lflWLnLOUWu 11GmbGul1t{ntpjwu, hbLnWUjbU, hnJlwqn
JWguwG nLJlllnLPJWU m tunflnLPJWU t{[lw: 

litJLlGnLJG QWGwljll mbrtnu.'iGbf111 l"}bUJQnLU uml{b[lwhwjwg LWU-
2Gf1G wt.lbLI1 tunuwt{ bu . pmuwljwGmpJnLUQ wt.lbLI1 Lflwflpwli t. ollw
L{n[ll{mu bu wt.lbLr pbflflr hnrtbfl, tpnql1nu UJf1nUJbuubf1Q hwutuwmw
pwfl pm.JL bG tuflmwhwJtnl{mu, pwG WflllwhwJwg LWG2bf1mli: Opi1-
Gw4. t.j) .Cmp-PwrtlfWUWflJWUI1 mtl.JtuLGb[lnl{ (1985) zwqwuwljwqnLJu 
hnrtbf111 qnmmu , hW[lWL{WJI1G LWU2nLU 5 LnW[ll{W Ul12rG LntUWLUGflnL( 
21111 UJW2Wf1Q 0-50 uu hnrtwzbpmmu LjwqubL t 116,3 uu , pmuwljwG 
~np qwGql{WOQ 6,5 g/hw , Lii1G~1fbn hjm.uhuwjjlG LWU2nLU WJI"} gmgw
GrzGb[lQ brtbL bG, hwuwUJwmwultJwuwpwp, 160,6 uu 1.111.4 g/hw: 

CwqwGwljwqm.JG hnrtbf111 qnmmu Ubfl (t .1WJf1Wl11GtnJwu) 5 tnur 
flrGbpl1 mumuGwurpmpJmGGbpm[ UJWf1q4bL bG , np hwpwl{wJI1u LWG-
2bf1ntu Uwljb[lbUWJhu hnUQQ 7.6 wuqwu, tJulj hnll.WlnW[lllLU[l 5,6 wG
qwu wt.lbLtJ t brtbt. QWG hJmul1u-wpllumJwG tWG2bf1mU : tpb hJmullll
wpllumJwu LWG2bpmu uwljbflbuwJhu hnu£11 wnwt.lbLWQnLJu q.npow-
41191:! mwmurGt.lbL t 0,24-0 ,59-r uwhuwGGbflnLU , wUJw hwrwt.lwJtJu 
LWG2brmu WJil qnpow4r9Q hwubL t 0,56-0,93-11 : 

ntumuuwul1rmpjntGGbpnl{ LliWflqt.lbL t , n[l hwrwt.lwJI1G LWU2nLU 
tWJGwhwulj dl1mGJw4r gwGQbflnLL' pm.Jubf111 4JwG£11 tr4rn r rJ mtu
rmu WnUl2W9bt bu 606 QUOJnLJl.Ub[l, 37,6 g/hw L{b[lbf14f1JW l. 
67,8 g/hw wpuwmwJI1G qwuql[wo, jlULj hJmuruwJhu LWG2mu huruw
UJWmwutuwGurpwr 2560, 48 ,0 g/hw 1.1101 ,6 g/hw: 

nbLrt4JG umw2 t pbflnLL' pwlj1L{wo tnbrtmliubflh t{brwpw ztum LI 
LtmGwtwG2brmu pwtf1t{wo mbrtmuGbrh Lih uwuLl , ~GbrMt.1.bLnt{ hnJlll 
Ub2, hnumu t pbQnLPJWu mrtrtnLPJWUp lfbUJtJ hwpp tnW[lWOntpjntu 
Gb[lQ (bpb urwGfl qbmbrmt{ ~bu htuUlt{mu) L umbr1<'mtli wt{bLr tunuwt{ 
UJWJUWGGbp : LJwljbflbuWJI1G hnupbp(l L'il1wdwuwuwlj wnw2 bG pbrmu 

hnrtWLnW[luwG UJpngbuGbp, npnGQ wl{bLr wljGwnm bG Wf1LnWhWJUl
L{mu wf1LlwhwJwg LWG2bf1mu: 

SbrtWG£r pbQnLPJWU wuml16wGQ ubo ~wtflnt.l Wq!fnLU t hnrtwqn
jWguwG UJflngbuGbrr 1.1 pmuwljwG LjbGuwqwuql{wor LjmmwljuwG 
L{pw : 

LtnGwwGmwnwJrG qnmmu (r2L1wGr mwpwowzr2wG) 10-15° 
pbQnLPJWUp LWG2mu hnrtl1 hqnpmpjntGQ Qu!fwubGQ 32 uu t brtbL, hm
umuQ hnrtr UJf1n~I1LI1 uwhuwGGbpmu· 2,01-2,37%, QGI"}hwGmr wqn
tn[( 0,137-0,143%, ~11qrljwljwG Ljwl{Q' 54,07-67,18%, di1G ~ 11bn pmJL 
pbQ hw[lpntpjmGGbpmu WJI"} gmgwGI1zGbpQ hWUWUJWUlWutuwGwpWfl 
brtbL bG 79 uu, 2,89-3 ,04%, 0,173-0,202% 1.172,42-74,82% 

~GWJWO Ullwur LbnGwzrtPWJtJ hwpwl{wJI1G LWG2bf1Q L14.W[ll"}bGtJ
ul1 tbnGwzrtPWJtl hjmul1uwJI1u LWG2bPQ qtnGL{mu bG ui1L1GnLJu hnrtw4-
truwjwljwu qnmrGbpmu (LbnGwmwtflwumwGwJrG 1.1 LbnGwuwpqw
qbmGwJrG) , mGbG onl{r uwljbpllntJPI19 GmJGwGuwG pwpapmpJmG, 
uwljwjG WJif mwppbfl LWG2brmu allwl{nrt.lbL bu urwGqwuwjG UlW[l
pbp qbGbml14w4wG wnwGaGwhwmljmpJm.GGbp, tpnqwgl{wompjwG 
wuml16wG, wqpnwpLnw!fpwljwG hwmljmpJmGGbp, m.Gbgnrt hnrtbr : 
UJUUJbu, bpb UllwGw LbnGwzrtPWJI1 hwrwl{wjtJG LWG2bpmu allwl{np
t.lbL bG hruGwljwGmu hbmwGmwnwJI1G rJWp~GwqnLJG mwtflwumw
Gwgl{wo m LbnGwuwpqwqbmGwJI1G hnrtbf1, npnGQ ur2w4 m mdbrt t
pnqwgl{wo bG , hnrtwzbpmr hwummpJntGQ hw6wtu ~r qbpwqwGgmu 
30-45 uu , ru4 hmumur UJwpmGwljntpJntGQ 2,7-3,5-rg pwpap ~t, w
UJW 4.wplfbGI1ur LbnGwzrtpwJr hJmuruwJI1G LWG2brmu allwt.lnrt.lbL bG 
ullwhnrtbp , uwpqwqbtnGwmwtflwumwGwJrG m LbnGwuw[lqwqbmGw
JI1G hnrtbr. npnG2 tpnqwgl{wo ~bG Ljwu pm.JL t[lnqwgl{wo bG , m.GbG 
55-80 uu 1.1 wt.lbtr hqnpmpjntG, UJWpmGwljmu bG dtJG~L15 , 5-7,0% , 11ulj 
wnwGai1G mwpwompJm.GGbpm.u tL wt.lbLI1 pwpap £WGw411 hmum.u : 

'lbn wt.lbLtJG , Ullwur LbnGwzrtPWJtl hwpwl{wJI1G LWG2brmu 
qtnGL{nrt ur ZWf1Q mGtnbumpjmGGbpmu (owtflwpwrt. 'lwpm.Gwlj , 
<Dwupwlj, Upbqm.GI1 1.1 WJLU) hw2nrtmpjwup uzwljmu bG UJLnllWLnnL
Gb[l (mwGabGI1 , tuGanpbGr, ubr4LlrL. UWLnpbGI1. GnLJGru4 orrwG 1.1 
wnG), 11u4 4.wrrJbGrur LbnGwzrtPWJI1 hJmul1uwJrG LWG2brm.u hnll.w
JrG UJWJUWGubpG m !?Gf1UWJtJG nbdjlu(! uUJWULnwl{np ~bG UJlnll.Wtnnt
Gbfll1 uzwljmpJwG hwuwp: 

1w6wtu Lni1UJI14 LbnuwmwtflwumwJI1G qnmm hwrwt.lwJI1G LWG
!!bpG tJpbGg hnll.WOWOLjnl{, !?f1W!?bf1UWJI1G nbdrunl{, pmuwljwumpJWOp 
1.1 WJL UJWJUWGGbpnl{ tul1um mwppbpl{m.u bG GnLJG qnmm hJmul1uwJrG 
LWG2brl1g 1.1 WJ'l UJWJUwGGbpnl{ wt.lbLr zmm dnm bG ~np mwtflwumw
GwJrG qnmmG: Opi1Gwlj , ul1"pb 1pwql)wur 2fl2WGI1 UpqwljwG, ~wtu
ur 1.1 WJl mGmbumpjmGGbpl1 hnrtbf1[1, npnu£ allwl{nrt.lbL bu 1pWqlfWU 

67 



pwpapwGwLtlU al.tw4_np4_nu.'i t 6 LnPLLJP 4LPliw ul.juw6 ~np gwt.'iwewJpG, 
gmpLn Mbnn4. m Lnwe wuwnn4. 4LPliWJP9 t.'ipG~l.t gmpLn, Lnl.twl.jwG 
GJmGw6w64 Mbnn4_ 4LPliwG: 

PGwl.jwG 4LPUWJwl.jwG LLJWJt.'iwGGbpp LpmtmtumpJnLUQ wnw2 t pb
pmu pmuwl.jwGmpJwG, opqwGwl.jwG uJmpbflp upGf}bqp m LnW(lUI
LnL6t.'iwG (4_b[1wupGpbqp), hwGewJpG GJmpbpp ewJeWJUWG m Gnp 
t.'ipwgmpJmGGbpp twl.jwG LnwppbpmpJmGGbpl.t, hbU1l.tWLLJbU, U1Wppbp 
hwll1l.jmpJmGGbp m hwLnl.jwGpzGbfl mGbgn11. hn'l.bpp wnLIWJnLpJmG: 

Swppbp '1PPewrwmu m Lnwppbp pbempJmG mGbgn11 LWG2bpmt.'i 
wpl.tp 6wnwqwJpt.'iwG pwztunu.'io ll1Wflpbfl t, npp hbml.twGen4. uLnbll.6-
4_mt.'i bG Lnwppbfl 2PW2bpt.'iwJpG LLJWJLlwGGbp: UJu b[ll.tnLJpG pp '1f1nzuG 
t 11Gmt.'i pmuwl.jwG l.jb[IUwqwGqt{w6p umb11.MwG, '1PW t.'ibnw6 t.'iGw
gnp/'lGbpp lllWfl(lWLmMwG pGmbGuh4_mpJWU, hbll1WLLJbu, hn'l.wqn
JWgt.'iwG nl'l.'l.nlf}JWU m tunpmpjWG 4_pw : 

Upl.tGnl)G ewGwl.jp U1bll.nLUubflh /'lbLLJemu UU14_bpwhwjwg LWU-
2b[1G w4.bLh tunGw4_ bG , pmuwl.jwGmpjmGQ w4.bLP Ltlwppwt.'i t . al.LUJ-
4_np4_mt.'i bG w4.bLP pbf1pp hn'l.b(l , tpnqrnG LLJpnLLJbuGbpQ hwt.'ibt.'iwLnw
pwp pmJL bG wpU1whWJLn4_mt.'i, ewG wpl.twhwJW9 LWG2bpmu: Opp
Gwl.j, t.ll.Cmp-PW'l./'lWUWflJWGtJ U14.JtuLGbpn4_ (1985) zwqwGwl.jwqnLJG 
hnll.bpp qnU1nu.'i. hwpw4_wjpG LWG2mu 5 ll1wp4_w lih2PG U14.JwLGbfln4. 
211P LLJWZWPQ 0-50 ut.'i hn'l.wzbpll1mt.'i l.jwqt.'ibL t 116,3 t.'it.'i , pmuwl.jwG 
~np qwGq4_woo· 6,5 g/hw, urG~11bn hJmupuwjpG LWG2mu WJ/'l gmgw
GpzGbpQ bll.bL bG, hWUWLLJWU1WUtuwGwpWf1, 160,6 ut.'i ll 11,4 g/hw: 

CwqwGwl.jwqnLJG hn'l.b(lp qnmmt.'i ubp (t .,WJ(lWUjbU1JWU) 5 LnU/
ppGbpr mumt.'iGwuppmpJmGGbflml LLJWpq4.bL bG , np hwpwLj,wJhG LWG-
2brmu t.'iw4bflbuwJrG hnueo 7,6 wGqwt.'i, hu4 hn'l.WLnWflllLU[l 5,6 wG
qwt.'i w4.bLP t b'l.bL, ewG hJmutlU-wpllt.'ill1JwG LWG2brmu: tpb hJmuru
Wfll.tt.'imJwG LWU2bpmt.'i t.'iw4bflbuwJhG hnuer wnw4.bLwqnLJG qnp6w-
4P9Q U1Wll1WG4.bL t 0,24-0 ,59-p uwht.'iwGGbpmt.'i, UILLJW hwpw4_uljpG 
LWG2brmu WJ'1 qnr6w4pgo hwubL t 0,56-0,93-p: 

nLUmt.'iGwutJpmpjmGGb[ln4_ LLJLupq4.bL t , n[l hWflW4.LUJpG LWU2nLU 
LWJGwhwu4 ctpll1GJW4P gwGebflmLl pnLJubpp 4JwGer bp4f1nr'1 LnLu
rmu WI1W2W9bL bG 606 QUGJnLll.Ub(l, 37 ,6 g/hw L[bflbf14PJW l.t 
67,8 g/hw wrt.'iwLnwjpG qwGq4_w6, I1U4 hjmupuwjpG LWUilnLU hwt.'iw
LLJWU1wutuwGulpwp 2560, 48,0 g/hw l.t 101 ,6 g/hw: 

nbLhb:tJG WI1W2 t pb[lnLLl f}WLjl4_W6 Lnb'l.mt.'iubflh 4,bpwpwztunul : 
LbnGWLWG2b[lmt.'i pwltl4_w6 Lnbll.mt.'iGbpp up t.'iWU[l , ~Gbp664.bLn4. hn11.11 
t.'ib2 , hnumt.'i t f3bempjwG nl'l.ll.nLf3JWUP /'lbLLJh hwpf} LnWflWOnLf}jnLG
GbflQ (bpb GpwGe qbLnbpn4_ ~bG hwu1Lj,mt.'i) l.t umb116mu w4.bLh tunGw4. 
LLJWJt.'iwGGbfl : Uwl.jbpbuwjpG hnuebru t.'illwctwt.'iwGwl.j wnw2 bG pbpmu 
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hn'l.Wll1Wf1liwG LLJrngbuGbp, npnGe w4.bLP wl.jGwnm bG wpLnwhWJLn-
4_mu Wfll.twhwJwg LWG2brmu: 

Sb11.wGep pbempJwG wuLnp6wGo t.'ib6 ~wltln4. wq11mt.'i t hn'l.wqn
Jwgt.'iwG LLJ(lngbuGbpp l.t pmuw4wG 4bGuwqwGq4_wcrp l.jmll1wl.juwG 
4_pw : 

LbnGwwGLnwnwjpG qnll1mt.'i (r2LtwGp U1W(1WOW2(12WG) 10-15° 
pbempJWt.'ip LWU2nLU hn'l.P hqnpmpJnLUQ QU/'lWt.'ibGo 32 ut.'i t bll.bL , hm
umuo· hn'l.P LLJpn:tJPLP uwht.'iwGGbpmt.'i 2,01-2,37%, [!G/'lhwGmp wqn
ll1Q. 0,137-0,143%, :ppqpl.jwl.jwG l.Jw4.rf 54 ,07-67,18%, upG~11bn pmJL 
pbe hwppmpJmGGbrmu WJ'1 gmgwGpzGbro hwt.'iwLLJwLnwutuwGwpwr 
bll.bl bG 79 ut.'i, 2,89-3,04%,0,173-0,202% l.t 72,42-74,82% 

2Gwjw6 Ul.twGp LbnGwz'l.PWJP hwpw4_wjpG LWU2bf10 l.t '-lW[l/'lbGp
up LbnGwz'l.PWJP hjmupuwjpG LWG2bf1Q qmG4_mt.'i bG t.'ipllGnLJG hnll.w4-
LPUWJwl.JwG qnLnpGbpmt.'i (LbnGwll1wltlwull1wGwjpG ll LbnGwt.'iwrqw
qbU1GWJpG), mGbG 6n4_p t.'iw4brllnLJppg Gnl)GwGt.'iwG pwpGf1nLf3JnLG, 
UW4WJU WJ/'l lllW[lpbp LWG2b(lnLU allw4_nr4.bL bG t.'itJwGqwt.'iwjG LnW[l
pbp qbGbmpl.jwl.jwG wnwGaGwhwml.jmpJmGGbp, trnqwg4_w6mpJwG 
wumpowG , wqpnwpll1W'1(1Wl.jwG hwll1LjnLpJmGGbp, mGbgn11 hnll.b(l: 
UJULLJbu, bpb UllwGw LbnGwz'l.PWJP hwpw4_wjpG LWG2bf1nLU allw4_np-
4.bL b[i hpt.'iGwl.jwGmt.'i hbmwGmwnwjpG /'lW(l~GwqnLJG U1WtPWUU1W
Gwg4_w6 m LbnGwuwpqwqbLnGwjpG hnll.b(l, npnGe ur2w4 m mctb'l. t
pnqwg4_w6 bG, hn'l.wzbrLnh hwull1mpJmGo hwowtu ~P qbpwqwGgmu 
30-45 ut.'i, pul.j hmt.'imup LLJWpmGwl.jmpJmGo 2,7-3,5-pg pwpap ~t. w
LLJW 4.wr'1bGpup LbnGwz'l.PWJP hjmupuwjpG LWU2b(lmU allw4_np4.bL bG 
ullwhnll.bfl, t.'iwpqwqbU1uWU1WtrWULnWUWjpG m LbnGwt.'iwpqwqbU1Gw
jpG hn'l.bfl , npnGe tpnqwg4_w6 ~bG l.jwt.'i pmJL tpnqwg4_w6 bG, mGbG 
55-80 ut.'i ll w4.bLP hqnpmpjmG, LLJWpmGwl.jmt.'i bG t.'ipG~l.t 5,5-7,0%, pu4 
wnwGapG ll1wpw6mpJmGGbpmt.'i tL w4.bLP pwpap ewGwl.jp hmt.'imu: 

'1bn w4.bLpG, UllwGp LbnGwz'l.PWJh hwpw4_wjpG LWG2bpmt.'i 
qmG4_nll. lip zwre LnGU1bumpjmGGbpmt.'i (0WtPWf3W'l., '1wrmGwl.j, 
<Dwt.'ipwl.j, U[lbqmGp ll WJLG) hw2nll.nLf3JWt.'ip t.'izwl.jmt.'i bG Ll.Jll1'l.Wll1m
Gbfl (mwGabGtJ, tuGanpbGtJ, ubrl.JllhL. uwLnrbGp, GnLJGpul.j 6ppwG ll 
wnG), pul.j '-lwr11bGpup LbnGwz'l.PWJP hjmupuwjpG LWG2bpmt.'i hn'l.w
JpG LLJWJUWGGbpG m 2b(1UWJPU nbctllliO ULLJWUU1W4.nr ~bG LLJll1'l.Wll1nL
(jbpp uzwl.jmpJwG hwt.'iwp : 

,wowtu ll1PLLJP4 LbnGwll1WtrWUlllWJpG qnll1m hwpw4_wjpG LWG-
2bf1G ppbGg hn'l.w6w6Ljn4_, 2f1W2bpt.'iwjpG nbctpun4_, pmuwl.jwGmpJwt.'ip 
ll WJL LLJWJt.'iwGGbpn4_ tupull1 ll1wppbp4_mt.'i bG GmJG qnLnm hJmutJuwJpG 
LWU2bf1P9 ll WJ'1 LLJWJOWGGbpn4_ w4.bLP zmLn t.'inLn bG ~np LnWtrWUU1W
GwjpG qnll1mG: OppGwl.j, t.'ipopb ,pwq11wGp 2r2wGp Upqwl.jwG, ~wtu
up ll WJL llluU1bumpjmGGbrp hn'l.bflQ, npnGe allw4_np4.bL bG ,pWq/'lWU 
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qbmll w2w1PGJw hwunlw61l hwpwLtwJilG LWG2bpnu1 ~wu UmbLttwGw
LtwGil 2fl2WGil 3Wf1flWGil, Uqwpw~ll L. ntflll2 lllulllbuntf}jntGGbpll hnrtb
flQ, npnGp ~L.wLtnrLtbt bG ~npwqbmll ~wtuwLttGJw hwrwLtwJilG LWG2b
pmu. llrbGg hwm~mpJmGGbpnLl m qJmrtwmGmbuw~wG oqmwqnp6-
uwG j:!UnLJJ3n4 GuwG bG WJ'l Gnl)G 2fl2WGGbpll hjntUilUWJt'IG LWU2bflnLU 
QG~w6 mGmbumpJmGGbpt'l hnrtbrllG: rG~ tunup, np nt: 

Pbp4w6 mLlJwtGbp[! pwl[w~wG bG, npUjbuqll hwunq4bGp,f3b np
pwG uta Wqflbgmpjmu mGt'! nbtllb~Q hnrtwqnjwguwG, hnrtbflll 
qJmrtwmGmbuw~wG oqmwqnpauwG pumJJ31l Llflw: 

dwtlwuw/I!J nf1l.f./bu hnf}wqwqtlnfJ l.i./f7ngbufJ qnpanO: =1nrt[! np
Ujbu pGw~wG 11wrurG wnw2wGmu L. qwpqwGmu t dwuwGw~ll m 
lilWflWOnLJ}JWG ub2 : dwuwGw~ll WqflbQnLJ}jntGQ npnzLtmu t bp~flll 
~wu wLlhlll 2nllll hnrtll WJG hwuw~n4, npll QUJ}WQ.[l'nlll WJU WrlW2WQbL 
m qwpqwgbL t: =1nqll hwuw~[! npnzLtmu t WJG dwuwGw~nLt . bpp hn
rtwqnJwgGnrt uWJflWlilbuw~ubflG wqwmLtbt bG uwngwi')W2lllbpll 6w6-
~nLJJ31l9 ~wu 2flll mw~llg , L. 'lflwGg Ltrw u~uLlbL bG hnrtwqnJwguwG 
lJ..lflngbuGbrQ: 4.. '"ln~w~wL.Q hnrtwqnJwgGnrt liGwgwo qnronGGbrll 
zwppmli flWUmli t GwL. UflW hwuw~[): 

Swflpbfl4nu1 bG hnrtll pwgwr~w~ m hwrwpbrw~wG hwuw~Gbr: 
,nrtll «pwgwptlw~» L. «hwrwptrw~wG>l hwuw~ hwu~wgmf}Jmu[) 
lJ..lWlil~wGmu t 4..fl. . Y.lluwliullG ( 1919): 

f!wgwf70W/t hwuwfto nf7n2t./nLtl f WJG dwliwliw~nLl . nrG wGgbL t 
hnrtll ~L.wLtnruwG u~qpGw~wG 2fl2W£illg lillG~L. Gbp~w lJ..lWhQ: dwliw
Gw~w~llg hnrtbflll libowuwuGmpjwG hwuw~[) ~wLttLtmu t ull pwGil 
hwqwplilWflllGbrnLt: rGu;>wG hnrt[) hllGwLlmpg t. WJUQWU PWflfl t UflUI 
qwpqwgliwG lJ..lWlilUnLJ3JnLGQ: UpL.wflwp6wJilG qmrim hn.fl.bflQ, npnGp 
WLlbLil 2nLlil bG wqwmLlbt ~nppnpflW~w(j 2fl2WGil UWrlQWflW2l1lbflll m 
uwngwJilG 2flbpllg , mGbG wLtbLil ub6 hwuw~. pwG wubGp hjmulluw
JilG 2f12WGGbpll mmul')flWJilG qnmm hnflbflQ, npmbfl uwngwlJ..lWlilliwG 
hbmL.wGpnt{ mbflll t mGbgbL hnrtw6w6~1l lflflt.l pwpuwgmu: 

Ubp hwGpwlJ..lbl11mf3JmGmu wlitGrg trllmwuwrll hnrttro UL.w
ow L6t'lg wqwmLtw6 hnrtwqpmGLnGbpG bG, npnGg hwuw~Q 4-5 mwuG
JW~ mwpmg wt.lbtll ~t: 

QpwpwGw~wG lJ..lWJliwGGbpll LttnLttntumpJmu[) L. 'lflW hbm ~WlJ..l 
Ltwo pmuw~wGmpJwG LttmtmtumJ3JmGG wnw2 bG pbrmli hnrtw
qnJwgliwG lJ..lflngbuGbpp pGw~wG QGJ}wgpll, L. hbmL.wlJ..lbu, hnflll hwm
~mpJmOutrll m hwm~wutJzGbrll LttnLttntumJ3JmO: 

UJUlJ..lbu , orlluw~. UL.wuw LOll uw~WflflW~Il ll2bgntliQ L. 'lflW hbm 
~WlJ..l4w6 tunrpwJilli 2flbptJ liw~WflflW~Il ll2bgmu[) hwGqbgpbg 2fl2W
~w lilWJlWOf?ll 2f1Wpwuw~wG lJ..lWJOW0Ubf1~ LttnijmtumJ3JWU, npll 
hbLnL.wGpnLl UL.wGil wt.lwqwGp wnw061l0 6:wh6wJpG qw0qt.lw60bpmli 
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hnrtwqnjwgliwG lJ..lpngbuGbp[) LttntuLlbgllO m QUJ}wgwG flbll..lll LnW
LttwumwGwgmli, wJutJGpu' hnflbflQ rywp6wG wt.lmnunp~: 

=1wpwpbf1w~wG hwuw~Q pGnpnzmli t hnfl.wqnJwguwG wrwqmf}
JnLG[) , hnrtt'l qwpqwgllwG Lttmtbflll LttnLttntump]wG wrwqmpJmGQ: =1w
f1Wpbrw~wG hwuw~[) ~wtut.lw6 t GpwGilg , J3b LWG'lzw~mp WJU ~wli 
wJG lJ..lWJuwuubpll LttntflntumpJwG hbLnL.wGpnLl tJO~ wrwqmf}JWlip bu 
6L.w4nrLtnul hnrtr hllliGw~wu hwm~mpJmGGbrQ: 

'"lwrtrll [)GJ}wgQmu 6L.w4nr4w6 hnfl.ll hwm~m)mGGbpu wpwqn
pbu ~bu tflntuLtmli , WJL lJ..lWhlJ..lwGI{mli bG zwm J3b QP~ LnL.w~wG dwuw
Ow~ : .QwutJ 11tn ~buuw~LPliWJW~wG lJ..lWJUWGGbp[) ~bG tflntuLlbL, tLtnL
JnLQPWJP [!Gf3WQQnLL1 wnw2wgw6 hnfl.ll htJuGw~wG hwm~nLJ}jntGGbpG 
wpwqnrbG ~bG tflntuLtnul: OrrGw~ . f'J).4..UnflwGnt.lwJil m4JwLGbpnt{ 
(1967) Llbfl2110 3-4 hwqwpmwpmu wGmwrzwLnwtflwumwGwjpG hnll.b
rll hwm~nLJ3JnlGObpmli tw~wG tflnLttntumpjntGGbpmbrttJ ~bG mGbgbL: 

SLlJWL dwliwGw~~ hnfl.WqnJWQnLUQ, llO~UjbU llPlJ..lnL~ pGmf}wq[lbL 
t Ujfln:Pbunf1 f'J)_U.lmunLlllH! . wpmwgntmli t wupnf12 wugw6 lJ..lWlil
UnLJ}jnLGQ: =1nrto nf1Ujbu pGw~wG liwplipG qmGt.lmli t wGuwhliwG tLlnL
JmgllnG qwrqwguwG lJ..lpngbumli : Cum w~wl)blip~nu 4..fl..4.1luwuull 
hnrtwqn)wgmuo bfl~flll Ltrw ~JwGptJ tt.lnumgrwJr hbmpbpt'lg liblju t , 
pu~ WJ'l tLtnumgllwG ~wmwpt.J.mu t lip2wLtwJflP lJ..lWJuwuubflp, WJI) 
134.mu L. hnrtll tflntflntumpJwu wqrybgmpjwG mw~: 

Pwgp litJ2w4wJrr lJ..lWJuwGGbpt'l tflnLttntumf3JmGubpll Gbrqnp-
6mpJmurg,hnll.[) ~wrnrt t wumll6wGwpwf1 tflntuLlbL GwL. rr. Ghppllu 
lJ..lflngbuubpll tflntflntumf3JWU Gbpqnp6mpjw0 mwlj, wJullGeG ml::irtr t 
mubGmu hnll.t'l tJGpGwqwpqwgmu: =1nf1.p tJGpuwqwpqwguwu qwfl.W· 
tflwpu wnw2ru wGqwli wnw2 t pwzbL f'J) . U . t.muunt.J.Il~[) : 

.QwGil flhn hnll.D pGw~wGnG qwpqwguwu ~ll hwubt. wLtbLil wpwq 
~wrnrt t tflntuLlbt . pwG hnfl.wqnJwguwu lJ..lWJliwGGbpll ljwJmOwguwu 
'lGlJ..lflnLli : 

Uwppmf1lilQ (1928) L. hwm~wlJ..lbu Q..t"lbGilG (1948) llrl:iug «,nfl.W· 
qnjwgliwG qnr6nGObf1[! >> wztuwlilnLJ}JWG llb2 Wl'lW2 pwzbgllO WJU qw
flWtVWfl[), .nr ctwuwGw~r [)Gf3W9Qmli umbrt6t.J.mu t hnrtll hwt.J.wuw
rw~znmpJmO t11l2Wt.lWJ(lP hblil , WJUilGpG hnrtll hwumu t.J.Il6w41lG 
hwuGhLilu upw qwpqwgmliQ wt.J.wrmLtmli t (hnfl.ll 4Lill1wpu): 

Unt.J.npwpwp, b13b hnfl.Q ~ll hwubtmlllJ..lll4 ljwnmgLtw6ptJ, lJ..l[ln~ll
LP LflllLl mwrpbpw~mliu m flflW qwrqwgmuG wGLtwunLu bG n~ hw
umu, llulj b13b qwpqwgmllQ wLtwrmLtmli t· hwumG hnrr 

Cum 4..U.4nt.J.'lwJil (1973), zwm hnfl.WJilu qnJwgmuubp bppbE ~bu 
hwuumu hwumGmp]wG: =)brtllGw~Q flW 4wlJ..lmu t LhnuwqrwljwG 
UjWJUWUGbpll . ub6 J}bpmpjmOubrnu) Lnbrtll mGbgnf1 tpnqllnu Ujpngbu
Gbf1~. tunGwt.J.m!}JWU UjllJ~WUillfJ!..LIU hbmL.wupnLl pnLJL [)UJ}Wgnl"} Ell-



upwljwG m LjbGuwpwGwljwG hn11uwhwpuwG, LbnGwJpG Ljwp6p w
UJWpGbpp m Ljl{wpgp ub6 UjwpmGwljmpjwG UJWJUWGGI:ipmu hn11w
Ljwq_lin11 UJ[lngbuGbpp wpqbLwlJliwG u WJL UJWt.ntSwnGbpp hbt.n: 

~n11bpG ppbGg hwumGwguwGQ ~bG hwuGmu hwt.nljwtijbu ubp 
hwGpwUjbt.nmpjwG LbnGwt.nmGflflWJpG qnt.nmu (Gpl{WLWJpG qnt.np), 
npt.nbl'l t.nbl'lll mGbgn11 pGt.nbGupl{ tpnq_pnG-LbpljwguwG UJpngbuGbpp, 
hn11liwhwpl{w6 q_wGql{WOQ zwpmGwlj t.nbl'lwt.Pntut.J.bLm m t.J.bflWflW
uwl{npl{bLm hbt.nuwGpnl{ hnl'lwctnJWgliwG UJpngbuGbpQ Ljwp6bu 
lizt.nwUJbu qt.nGL{mli bG ppbGg qwpqwguwG uljq_pGwljwG zr2wGmu: 
q.pbpb GnLJGwGliwG t.J.p!Swlj t t.nppmli 'lbpbfl, n11211. Uqwt.n, Upt.jlw lt 
WJL qbt.nbpp 2fl2WljW t.nW[lWOpp tunp Ljpp!Sbpp q_wnppWt.jlLWG2bflnLtl, 
npt.nbl'l hnl'lwt.PtupmljwjpG qwGqLj_w6(l pmuw6w6Ljp pwgwljw]mpjwG 
hbt.nuwGpnl{ zwpmGwlj pzl{mu , mwpl{mli t hnpf1wnwUl wGapltGbppg 
WI1W2WQWO liwljbpbUWjpG hnUQW2flbpnt.J., ~bG hwugGmli OuwLj_npl{bL 
hn11p hllliGwljwG hwt.nljmpjmGGbp(l, rG~Ujbu Gwlt zwt.n pb Pll~ Wflt.nW
hwJt.nl{w6 UJfln4>11Lo: 

:JnppnpflwljwG zr2wGmli bpljpr Lj_pw t.nbl'lll mGbgn11 bpljpwpw
LjwG UJpngbuGbpp hbt.nltwGpnl{ tullut.n t.Pntut.l.bL t nbLI1b4JQ, 2f1WpwGw
LjwG UJWJliwGGbpQ, LupliwG, LjbGflwGwljwG m pmuwljwG wztuwpho : 
Uju pnlnflp hbt.nuwGpnl{ bpljflll Lj_pw hllGwl{mpg hn11w6w6LjQ, pG~UjbU 
Gzmli t Y..U.4nl{flwG (1973). zwt.n Pll~ t.nbl'lbflmli t UJWhUJwGt.J.bt: 'lpw
Gnl{ t pwgwt.npt.J.mli WJG t.jlwut.nQ, np GbpljwJru hnl'lWJpG 6w6wljmJpQ 
lib6 liwuwlip hwrwpbrwljwGnrbG bppt.nwuwpfl t: 

~n11r hwuwljr npnzliwG libpnf1Gbpo flbnuu wGpwl{wpwp bG 
Lizwljlj_w6: ubf1ljWjnLUU hn11p pwgWf10Wlj hwuwljQ lint.nwt.l_nf1WUjbU 
hwzt.J.ntu bG hn11r plllillwljwG ~wqup t.jlnt.jlntumpJWG hpuwG Lj_pw· nw
f1pnw6tuw6GwJpG ubpnflnl{, npQ hpliGLj_w6 t hn11wGumzmu (hmum
umu, ~wppnGwt.nGbrmu u wotuworG UJWflmGwLJnl'l WJL GJmpbpmu) 
C14

: C1 wotuwoGprq_nt.nnUJGbpp hwrwpbpmpJwG npnzuwG t.J.pw: 
Unl{nrwpwp libnw6 orqwGwljwG uJmpbpmu (hmumuwjGwgl{w6 

u WJL Gjmpbrmu), wotuwoGr t.jlntuwGw~nLPJnLUIJ Zfl2WLJw llP2W4.WJflP 
hbt.n flWflWf1nLtl t: C

14 
pq_nt.nnUjQ flWUflWI'l QWJPWjt.l_nLli t, u pG~pwG bp

ljWf1 bG UjWhUjwGL{mli libnw6 pmuwljwG uGwgnpflGbpfJ , WjupwG 
GpwGgmu C

14 pr~ t UJwpmGwljt.J.mu: 
~n11r hwuw~G pliwGwLm hwliwp lip pwup qpt.nGwljwGGbr wnw-

2Wfl~mu bG nrnzbL ~wppnGwt.nGbpmu C14
: C1 

: Qut.n w6tuw6Gp , hn11_p 
hwuwljo uwhuwGmli bG hn11_mu pw11LJ.w6 wotur ~wli uwrflm hGw
flWf1JWG Ljnqt.nnL[lWJp liGwgnf1f1ubf1p hwuwljp , hnll_p nrnzwljp hwUl
LjmpjnLGubf1p t.jlnt.jlntumpjWG wrwqmpjwG nrnzliwG lip2ngnl{: 

UJUUjbU, r.r.UpGJwqpGQ (1943) hnll_p pwgwpowlj hwuwljp npnz
uwG hwliwr WI1W2Wflljmli t oqt.nwqnp6bL hnl'lr Lj_bppG hnppq_nGGb-
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pni.u 4Jnu~npp Ljmt.nwljmuQ, npQ pmuwljwGmpjwG up2ngnLI. hn11.r 
UJf1n4JrLI1 umnrrG uwubrllg t.nbl'lwt.Pntul{mu t Gpw 4.brf1G uwul:iro: 

UnW2Wflljl{mu bG Gwlt hn11_p hwuwljp npnzuwG WJL libpnf1ubf1. 
uwljwjG wnwLJ.bL 6zqppt.n t.n4.JWLGbp, llG~Ujbu Gzmli t 4. .U.4nl{f1WG 
(1973) , umwgl{mu bG hmumur nwf1pnw6tuw6GwJrG wljt.npl{mpJwG n
pnzliwG l)l:iUJpmli: 

'TJbt.np t GzbL. nr hnll_WJpG 6w6LjnLJpfl UjWt.nliwljwG qwpqwguwG, 
WUQJWL flWflWZf12WGp UjWtnliwwztuwphwqpwljwG 4.r6wljr uwurG 
flWt.nbLm hwuwp zwUl Ljwpltnp GzwGwljmpJmG mGp pwl14.w6pwJrG 
hn11_bpp, uGwgmljwjpG hnll_WJp(l hnrpq_nGGbpll m hwt.nljwGpzGbpp m
umuGwurrmpjntG(l: 

UW[l!JnL mumbuwt;wu qn{/(JnLUbnLpjnLUIJ n{lu;bu hn'lwl;wqtfflll 
u;{lngbu/1 qn{l6nu: Uwr11m t.nGt.nbuwljwG qnp6mGbmpJnLGQ f1pultnr4.
l:iL t wJG chuuwGwljpg , bf1p Gw uljubL t lizwlJbL hn11_(l lt oqmwqnr6hL 
pGmpJWG pwpppGbpQ: UGUlwnGbpp hwtnmuG m WJfl mwrw6mpjmG
Gbf1Q q]mll_wUlGt.nbuwljwG LjmLt.nmpwGbrll lizwljmpJwG hwuwp oq
t.nwqnf16bLQ , tuwu m tunUJWG hnl1bf1p JmpwgmuQ, nnnqntliQ , 6whp6-
Gbpp ~npwgmliQ, UJWfllllf1t.nWgmliQ, w11_mt.n m WL4WLP hnl'lbflp libLiln
pwgrwG 1..t WJL Ljwpqr ur2ngwnmuGbp wnw2 bG pbpmli hn11r hwt.n
Ljmp1mGGbpll 1..t hnl'lWJpG 6w6LjnLJpp t.jlnt.jlntumpjmGGbp , 4.brwt.Pntub
Lnt.l. pGmpjwG UjWt.nljbf1Q: 

nu:tb11 hpuGwJilG m ppt.J.wJpG hn11brmli. npt.nbl'l LjnqUlmf1wljwG 
pnLJUbf1 ~bG w6mli, pplipwljwG libLpnpwgpwjp OWGWUjW[lhnt.J. (qpUj
uwgmli , 4rwgmli) UWf1flQ t.jlntumli t lif12Wt.l.WJflP nbwljgpwG, flWpO
Gmli wJG GUjwut.nwLI.nplt WJflUJrur hn11brmu w6bgGmu wnwt.n pbrp: 

fawLf1Gp, UzU1Wf1Wljp, ti11bqGwanpp, Upn4.JwGp, 4.Wf1flbGpufl, 
UltwGp, c.twwr Lt WJL mwpwowzr2wGGbpmu zwt.n uwljwl{wpbp m 
pwppwpnt.n hnl1bf1Q, libLrnpwgrwJp bGpwrLJt.l.bLnt.l. (J?wrwhwt.J.wp , 
nnnqmu, UJWf1Wf1t.nwgmu, tunmwgwGmpJmG lt WJLG) zlllt.n Ljwp6 dw
uwGwljwur2ngmu Lj_bpw6LI.mli bG WjGpwG PWflOfl pbppp hnl'lbflp, np 
wG6wGw~bLil bG l'lWnGmli m GnLJGpulj wGhwt.J.wt.nWLP ppbGg pbf1-
ppmpJWG liwljwpflWlJil nL WflU1Wflf1ni1WlJWGntpjWU pliLUUt.nnt.l_: 

UWf111Q Ljwrnl1. t t.PntubL n~ upwjG hnqp hwt.nljnLpjntGGbpQ, WJLU 
hn11r t.nllUJo: 

UpwpWt.nJWG hwppwt.J.lliJfiP WL4WL\l-WJ1.nLt.nGbpQ dbLpnpwgpWJP 
bGpwplj4.bLnLl (ppupwljwG libLilnrwgpw, wqpnlibLilnpwgpw), 4_bpw6-
t.J.mli bG 4nLLU1nLf1WljwGwgl{w6 hnl'lbflp , Wjup(ip(i altwt.J.nrl\mu bG 
pWf10fl pGwljwG m Wfll'lJnLuwlj_bt.n pbf1flPnLPJWG liwljwpflwlj mGbgn11_ 
hnl'lbfl , npnGp ppbGg hwt.nljmpJmGGbpnl{ m hwU1LjwGjlzGLtlnt.l. ~bG 
U1Wflpbpl{mli liwpqwqbt.nGwJrG qnpz nnnqbLr (~ntl tnntp-nn:JqbLP) 
~wli pu~UjbU wumli bG huWf1Wf1JWG nnnqbLP hn11_bppg : 
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'-lbi12PG dwuwGwl.jGbrnu.'i pGwl.jwG tl.jnhwuwl.jwrqb(lp , LWGr"l
zw:f>mGb(lp m hnf1b(lp qwrqwguwG qnromu, pwgp l.jbGuwl.jlpUWJW
l.jwG m l.jbGuwbr4rwol.twpwGwl.jwG qLtuwLtnr 9P4Lbflpg , ubo GzwGw
l.jnq•JmG t mrLtmu Gwl.t uwrr"lm Wfll11Wr"lflWl.jwG qnromGbm~JWGQ, n
flP Gbrqnrom~JwUp l.jwrbLP t pGwl.jwG pmuwl.jwGm~JmGo ijlntuwrp
GbL Uzwl.jnl1_p pnljubrnl1_: llbLpnrwgpWJp, 4mLl11nLf1Wl.jwGwguwG m 
Ltbrwl.jnqmmrwl.jLwGwguwG CiwGwlljwf1hnl1_ ijlntubLnLt hnrtwJpG 6w6-
4mJ~Q UWflr"lQ, 4wrnrt t tupum ijlntubL Gwl.t l.jbGuwl.jlpUwJwl.jwG m 
l.jbGuwbr4rwol.twpwGwl.jwG qLtuwLtnr 9P4Lbro: 

nnnquwG m UbLPnrwgpwJp, UjW2l11UjwGwl.jwG wGmwnwJpG 
mGl.jwpl.jGbflp umbf1MwG, wl1_wqmmGbrp wurwguwG, trnqpnG-hb
rtbrtwJpG llj[lngbuGbrp l.jwGtuuwG u nlflP2 WJL CiwGWUjW[1hGbrn4 uwr
'lP4 WUWJp, znr UlWijlWUUlWGGbrG m Ciwheiwgwo UlWflWOnL~jmGGb
fl[!, wrtmm m WL4WLP hnrtbflQ 4brw4lntumu m Ltbrwomu bG l.jwGwz 
r"lwzmbrp m 6wrt4mG WJqpGbrp: 

Urmwr"lrnrtwl.jwG mdbrp qwrqwgmuo hGwrwl1_npmpJmG t mw
lPU UWflr"lnLG wLtbLP Wflr"lJnLGwL1_bm Gbrqnpobl hnf1wl.jwqumpJwG oG
pwgep Ltrw l.t ijlntubL WJG pfl gwGl.jwgwo mrtf'lnLPJWUp: 

~nf1p m Grw pbflrpmpJwG wnw2wgnLUG m qwrqwgmuo l.jw
mwrl1_mu bG Ltbro Gz4w6 hnrtwqnJwguwG qnronGGbrp ijlntuwr"lUiflO 
GbrqnrompjwG UlWl.j : Uju qnronGGb[lpg wubG ubl.jQ Pfl hbflppG npn
zwl.jp GbrqnrompJmG t mGbGmu l.t Pfl r"lrnzuG t r"lGmu hnrtp hwml.jmp
JmGGbflp m hwml.jwGpzGbflp ol.twLtnruwG Ltrw: UJu l.jwu wJG qnronGjl 
ijlnijlntumpJmGG wGtumpr wnw2 t pbrmu hnrtp hwml.jmpJmGGbflp tw
l.jwG ijlnijlntumpJmGGbr: 

~nrtwl.jwqumpjwG Gz4w6 WJr"l pnLnr qnronGGbflll upwdwuwGwl.j 
m upwmbrt GbrqnrompJwG mwl.j br4rP uwl.jbrunLJppG mb11p t mGb
Gmu orqwGwl.jwG Gjmpbflp upG~bquwG, hwGQWJpG upwgnq•JmGGbflp 
f!WJf!WJUWG m Gnr upwgmpjmGGbrp WnW2WQUWG, WJr"l UJnLpbflp Ulb
'lWZW(ldUwG nL l1_bflWr"lWUWl1_n[lUWG, hnrtbflp wnw2wguwG m qw(l
qwguwG tLtnumgpw: UGQGr"lhwm qwrqwGwLnLt dwuwGwl.jp m mw
rwompJwG Ub2, wubG Up hnrt WUUlpCiwGwpw(l obne t pbflmU Gnp 
hwml.jm~JmGGbr. ijlntuLtmu t. up Ulplljpg wGgGmu t UJmupG , qwr
qwguwG up tDnLLP9 up Gnr ijlnqp : 

~nrlr b'-l ~n'l.un.u~usun'llJU3rUSbUUL!utJrr 
PrlJrUL!Uu l!UDlJQ 

~nrto l.jwqul[wo t hwGewJpG, opqwuwl.jwG t.. orqwuwhwuewJpG 
GJmpbrng: ~wGewJpG uwuo qnJwumu t LbnGwJpG WlljWflGbrp hnrtt~w 
hwrmupg wnw2wgw6 UJnLPbflpg: ~bml..wUjbu, hnrtwnw2wgGnrt UWJ-
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pwmbuwl.jGbpp f!pUpwl.jwG PW'lWr"lflnL~JnLUQ ub6 zWijlnl1_ UjWJUWGw
L1_nrmu t hnrtp f!pUpwl.jwG l.jwquo: 

OrqwGwl.jwG liwuG wnw2wGmu t hnrtwqnJwguwG UjflngbuGbflp 
QG~wgemu pmuwl.jwG u l.jbGr"lwGwl.jwG orqwGpquGbflp l.jbGuwqn[l-
6nLGbmpJWU hbml.twuenl1_ unr upGpbqL1_n11 UJnL~b[lpg : Orq.wGwl.jwG 
uwuo hmumuwJpG uJm~bru bG : 

OrqwGwhwGf!WJPU uwuG wnw2wumu t orqwGwl.jw(i u hwGf!UI
JpG uwup ijlntuwqr"lbgmpjWU QUPWQf!nLU, nrp Wflr"lJnLUf!nLU hnrtmU w
nW2WUnLU bG wl1_bLP PWflr"l Gn[l UpwgmpjmuGbr: 

~WUf!WJpu u orqwGwl.jwG uwup ijlntuhwpwpbflnLPJnLUQ l11Wflpbf1 
hnrtbrmu mwrpbfl t: OrpGwl.j , ~wJwumwup l.jpuwwGwUjWl11WJPU qn
mmu wnw2wgw6 qnrz ljpuwwGWUjWUlWJPU hnrtbflnLU O[lqwuwl.jwG 
uwuo oGr"lwubuQ 1-2% t. pul.j hwGf!WJpGQ 98-99 %: Ul.twhnrtbrmu or
qwGwl.jwG uwuo 5-6%-pg upGzlt 10-12 %, hwGf!WJpGQ 94-95%-pg 
lipuzlt 88-90% : fl.muwl.jwG mwijlwumwGp Ulplljpl.j ul.twhnrtmu opq.w
Gwl.jw(i uwuo l.jwrnrt t l.jwqubL upGzlt 15-20%, pul.j hwuewJpUQ 
80-85%: 

Snr~wCiwhCiwJpu hnrtbrmu, l.jwtul[wo orqwuwl.jwu uJmpbflp 
f!WJf!WJUWu wumpeiwupg, hwuf!WJpu uwuo l.jwrnrt t mwmwul[bL oG
r"lWUbuo 5-25%-p uwhUwGubrmu t.. r"lbn wt.lbLP Ujwl.jwu, upGzr"lbn hpu
Gwl.jwu UWUQ orqwGwl.jw(i UJnLpbfl bG (l.jpUWf!WJf!Wjl{WO Gjmpbfl l.. 
hmumu): 

~nrto l.. hnrtwnw2wgum1 UWJflWmbuwl.jGbflQ UjWflmGwl.jmu bG uj1 
ZWflf! l11Wflflbp0. Si, AI , Fe , Ca, Na, K, Mg, C, P, N L. WJLU : Lppnu~b
flWJp hwubuwmmpJWUp hnrto UjWflmGwl.jmu t wl[bLp zwm C, 0, H L. 
hwlibuwmwpwfl wl[bLP UjWl.jwu AI, Fe, Ca, Mg, Na, K, Si u WJLG: 

~nrtwqnJwgliwG Ujflngbuubflp hbml..wuenl[ hnrtwnw2wgGnrt UWJ
rwmbuwl.jGbflp f!plipwl.jw(i L1wqUQ pwl[wl.jwG ijlntul[mu t : OrqwGw
l.jwu GJmpbflp hbm hnrtmu l.jmmwl.jl[mu bG Gwl.. l.jbuuwpwGwl.jwu 
l.jwrt..nr mwrpbfl C, N, P, K, S l.. upl.jrnmwrrbr : ~nrtwqnJwguwu 
llj[lngbuubrmu mbrtp t mGbGmli nz lipwJG unr upwgmpJmGGbflp upG
pbqmu, WJLl.. r"lrwug mbrtwzwrd m Ltbrwr"lwuwl[nrmu . nrp hbml..wu
enl[ wnW2WUnLU bG nz UjlWJU UlWflpbfl hnrtbfl, WJLU Upl..Gnlj(i hnrth 
lljfln~PLP wnwGopG qbGbmpl.jwl.jwG hnrpqnuubru mGbumu bG mwp- · 
pbfl f!pUpwl.jwG pwrtWr"lflnLpJmG: 

rGwwu hnrtp ubtuwGpl.jwl.jw(i l.jwqUQ OWUfl t , WJUf!WU urwunu] 
zwmwGmu bG pwror r"lPUUjbflul1_w6 bfll.jflnflr"lWJpu hwuewmbuwl.jGbflt.! 
l... hbUlWUjbU, UflWUnLU f!Pz t UPLP4Wppl[p f!WUWl.jQ, zwm wumupGp , 
bpl.jwpp, l.jwLgpmup, l.jWLpmUjl upwgmpJmuGbro: OflpGwl.j , b~b wl[w
qwJjlG m wl1_wqwl.jwl[wJpG ubtuwupl.jwl.jwG l.jwqu mGbgnrt hnrtbrmu 
SiOr ll pwuwl.jQ zmr2 80-90% t. WlljW l.jwl[wJpG m l.jwl[wl{wqwjpG 
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hnrtbflnLU WJU lh qb[lwqwGgmu 50-70%: '1-[lW hbLn ljWL4UWO. wnw2hl:1 
tuuph hnrtbflU wL[bLh Phl Fe20 3 L. Al20 3 bG UJWflnLUwljmu , pwG br4 -
flOflfl tuuph hnrtbrQ: 

Pwgh uwljrnmwrrbrhg, hnrt[l L. hnrtwnw2wgGnrt UWJflWLnbuwlj
Gbfl[l L4WflmGwljmu bG GwL. Uh4flnLnWflflbp pnfl , uwGqwG, UnLhPr1bG , 
L4 rt hGo, ghG4. ljnpWLUl , Gh4bL. JOfl , ~Lnn[l L. WJLU , nrnug pwGwljli 
wuu zwG t: 

Qum U.'Tl.4.hGnqrwf1nL[h unmwL[nr hw zL[wr4Gbflll (1957) , uuru
qwur pwuwlj[l hnrtmu hwuumu t 8,5-10-2 , pnlnrhGQ 3.10 ·4 , Gh4bLil
u[l 4.10-3· L4fl.UOjlG[l 2.10 3

, ~pulJpU[l 5.10-3· ljnpurLLnllUIJ 8.10-", UnLilp 
flbupG[l 3. 10-4 • JnflpU[l 5. 10- % L. wnG : 

~nrtnLU Uh4rmnwrrbrh pwGwljG wL[bLh zwm t (10-1000 wu
qwu) , pwu Lhf1nu~bflWJnLU : ~nrtmU UpljflnLnLUflJlbflh hjlUGwljwG Wf]_p 
JnLfl[l hnf]_WOW2WQU0fl UWJflWLnbuurljGbru bG: UwljLUJU nrnz Uh4rn
LnWflflGfl , hGlL4Il upg bG JOfl[l , pnfl[l , ~LnOfl[l L. WJLU ljLUflnrt bG hnr1 
ULnUbL UfjUOLOflLnh qwqb[ljlg , hrwptuulJhU otutJg , hpL[WUflnLf'JnLUubpll 
m L[Gwuwmmubrh flbU L4WJewrh hwuwr ur4rnu1Wflflbfl L4WflnLGur-
4nrt L4bULnPQPf1Ubflh ljpfllUOnLUpg L. WJL 6WUWL4UI[lhnl[: 

~nrtwqnJwguwu L4flngbumu pnLJubp[l ljbGuwpwGwljwG 6wGur 
L4WflhnL[ 4mmwljmu bu Uh4flOLnWflflbfl , nrh hbm L. wupnL[ tL hnrtll 
L[brhG zbrmbrmu 'lrwug pwuwlju wumh6wuw pwf1 wL[bLwGmu t: 

q .3w.l1tJG4huh (1 963) mLlJwLGbrnl{ hnrtmU Uh4flnLnWflflbflll zurr 
ctmG aL.bfl[l zwm el1l bu . ub4 4q hnrtmu L4rtGah .QLuGwlj[l 0.3 uq-hg 
L4Wljwu t , ghG4hu[l 0,2-jlg , UwuqwGpG[l 1-pg , ljWL4WflpU[1 0,2-hg . 
UnlhPflbGhG[I 0,05-hg . pnrtJG[I 0, 1-hg L. WJLG 

Qum 11.U.t'lhLJwGh, u .lJ .tuLn[lJWGh L. mrtJzGbflll (1 976) mumuGw
UhflnLf'JnLuubflh , ~WJWUUlWUh hnrtbrmu UpljflnLnWflflbflh zwrctm[r 
ol.b[l[l Ublj ljq hnrtmU LnWLnWUL[nLU bu . pOfl[l 0,7-1 ,3, UwGqwu[l 4,3-
230, L4rthUO[I 0,3- 15,8, ljnpwLLn[11 ,6-34,8 uq-11 ULuhuwGGbrmu: 

Lfh4rnulwflrbrh zwpctmGwljmf1JnLG[I L4WJUwuwL[nrL[w6 t uh2w
L[wmr nbwljgtJurJnL[, orqwGwljwG UJnLf'bfltJ , uwuGwL[nrw1..4bu hmum
ur pwuwljnl[, hnrtWJhu LnLOnLJpnLU w6tuwpf1nL qwqtJ L4WflnLUwljmp
JWl~p : 9wGh nr mwrpbfl hnrtbrmu Uh2wL[WJflll nbwljgj1Luu mwrpbfl t. 
hmumuG mur Lnwrpbfl tuupwjpu ljwqu nL PWflUiflflnLPJnLU , hbmL.ur
L4bU , urLJrnmwrrbrh zwrctmu aL.brh pwuwlj[l unLJGL4bu mwrpbr t : 
nrnz hnrtbflnLU Uh tumup UtJljflnLnWflflbflh zwrctmu oL.bflh pw[JWlW 
ljwrnrt t zwm LhGbL, UJmuubrmu , [IUflhwnwlj[l , f!h l: 

7-1 

Urumuwlj 3 
U~lj[l n iilW[l[ll:i[l~ UJW[lnLGwljntf})ntGQ 'lw)WUIIlwG~ hn 'l.l:ijlnlll 

(zmr 2 1 il zl:ifliilmil) QUIIl n . u . t'l~uwG~ . u . 4 . tul11f1Jw G~ t.. mr~z GI:ifl~ 

'ln'l.W IIl~UJQ U~Lj[lniilwjlfll:ifl~ fiWGwljQ ilq-nlj_ 1 ljq hn11.mil 

B Mn Cu Co Zn 

S~UJ~4 uL.whn 'l.l:i fl 11 -14 650- 1200 33-40 2. 1-4,5 44-48 

'1Wjl i,Gwqnl)G wG- 10.2-13 420- 1300 72-90 10,1-10.7 32-40 
IIlW il W) ~ (j hn'l.l:iil 

4~UWWUUIUjW Ul LU - 8,5-13 1380-1800 29-58 10-14.1 47-53 
J~Ci qnr z hn'l.l:i il 

Uwpqwql:i UlGwj~G 10,1-12 1360-1500 49.2-59.3 12,3-14.9 46.3-57 
n nnql:iL~ hn'l.l:ifl 

Mo 

1 ' 1-1 ,3 

1-1,3 

1,7-2 

1,4-1,7 

JUWJWO hnrtmU UtJljflOLnWflflbflh pwuwlj[l zwm Phl t , uwljwju 
'lrwup ~hqhnlnqtJwljwG m ljbGuwprutJwljwG ljwrL.nr flbfl bG tuw
rtmu pnLJUbflh , ljbuflwurubrh m UWflflnL ljjwupmu: Lfh4rnLnWflflbfl[l 
Mnumu bu L[tJmwuruubrh . ~brubumubph , hnrunGubrh pwflWflflnLp
JWG ub2 , L. puwljwuwpwfl flflwug L4Wljwu[1 wnw 2 t pbrmu uJmpwltJn
tuwGwljmpJwu tuwuqwrmu L. hwrmgmu qwGwqwG hhL[wGflnLPJnLU
ubr : 

~nrtmu uhLJrnmwrrbrtJ L4WljwuG wnw2 t pbrmu pbreh GL[w
qmu. Grw nrw4h L[wmwgmu: 

qJmrtwmGmbuwljwG 4mLmmrwubrh pbrewmL[mpJwG pwro
rwguwG hWUWfl wuhpwctb zm t hnrt umgGbL hG l L4bU UWljflOLnWflflbfl , 
WJUL4bU tL Uh4rnmwrrbr : PnL]Ubflh L4WflWLnWQnLU[l urljflOLnWfl(lb[lnL[ 
ljwmwrL[mu t GwL. WflLnWWflUWLnWJhU uumguwG oL.nL[ : 

nrL4buqh 4tJrwnL[bG ljnuljflbLn Uh2ngwnmuubr m hnrtmU pnLJub-
1111 UUUflWJhU nbctpU[l pwflbLwL[L[tJ , wuhrwctb zm t hnrtWJhU mumu
UWUflnLPJnLUUbflh ctwuwuwlj nrnzbL hUlL4bU uwljpnmwrrbrh . 
W]UL4bu tL UhljflnLnWflflbflh [IUflhWGnLfl pwGwljG m flflWug z wrctn ~ G 
a ttb fl[l: 

~n'lr orquuULJUL uamrabrQ : 
~mumue bY. uru qam'lUSLSbUULJUu uCULULJmraamLQ 

OrqwuwljwG GJmp[l hnrth 4wrL.nr PWflWflflWUwuG t , nph pw
Gwlju m OflWlj[l ub6 l wltJnL[ nrnzmu b[J hnrth pbrrhmp]nLU[I : <Dturm
ljwjpu qwGqL[w6mu orq_wGwljwG uJmpbfltJ ljmmwljmuG wnw2 t pb
rmu UpwGq_wUwJG Gnfl nrw4 q_nJwumu t hnrt , nrG octmL[wo t pbfl-



fltlnL~jWG hWlll4nL~JWUp u np(j twUjbU lllWppbpt.lmli t hn'l.WnW2WQ· 
Gn11. UWJ11Wlllbuw4Gbp~g: 

OpqwGw4wG GJnL~Q hn11.mu hwGI)bu t qwt~u bp4m ol.&nt.l pmuw-
4wG m 4bGI)wGw4wG uGwgnpi)Gbp~ l.& hmumu~: 

=!mumu~ W'l.PJnLil 6wnwJmli bG pwpop 4wpq~ pnLJubp~ , ~G~Ujbu 
Gwl.& hnf1nLU Wllj[ln'l. 4bGI)WG~Gbp~ m li~4rnopqwG~quGbp~ ubnw6 
uGwgnpi)Gbpo: =!mumu~ W'l.PJnL[l 4wrn'l. bG 6wnwjbL Gw~ pmjubp~, 
li~4rnopqwG~quGbp~ m 4bGI)wG~Gbp~ 4n'l.li~g WfllllWilflt.ln'l. qwGw
qwG GJm~bro: 

=!n11.mu 4mmw4Ltn'l. opqwGw4wG GJm~bp~ hwzt.lb4znmu qb
rw4znn'l. pwd~GG oG4Gmu t pwpop 4wpq~ pmjubp~G, GpwGg t.lb
pbfl411JW m WflUWlllWj~G qwGqt.lw6~G: 

Swppbp pGw4t~UWJW4wG LljWjliwGGbpmu ubnw6 LlGwgnpi)Gbp~ 
Ol.&nt.l hn11.mli 4mmw44.n'l. t.lbpbfl411JW l.& W[lUWlllWj~G qwGqt.lw6~ 2W
GW4D mwppbp t t~Gmu , op~Gw4, wGmwnwJ~G pmuw4wGm~JWG 
mw4 opqwGw4wG GJm~bflU hn11.mu 4mmw4Ltmu bG h~uGw4wGmu 
pnLJubp~ t.lbpbp4flJW opqwGGbp~ ol.&nt.l (mbpl.&Gbp, 6Jm'l.bfl, 4b'l.l.&. 
LljlllnL'l.Gbpl.& WJLG): UJulllb'l. wpuwmGbp~ ol.&nt.l opqwGw4wG GJm~ wG
hwubuwm 2~~ t 4mmw4Ltmu, 2wG~ np 6wnbp[! pwquwLlJW bG, u~wJG 
wnwGo~G wpuwmGbfl nt uwqwpuwmGbp bG ubnGmu: rG~ t.lbpwpb
pmu t ~npwgw6 6wnwpnLJubp~G, Wlljw l)flWG2 wGmwnwJ~G pmuw-
4wGm~JWG oG11hwGmp qwGqt.lw6~ hwzt.lb4znmu wnwGoGwUjbu ub6 
pwd~G ~bG 4wqumu: fl.U.tl)~lJwG~ l.& mp~zGbp~ (1976) mtlJwtGbpnt.l 
=!wJwumwG~ 'lWfl~GwqnLJG wGmwnwJ~G hn'l.brmu hb4mwp~ hwzt.lnt.l 
4mmw44.mli t 54,2 g t.lbpbfl411JW pmuw4wG uGwgnp11Gbp, u~G~I)bn 0-
75 uu hn'l.wzbpmmu ubnw6 WflUWlllWj~G uGwgnr'lGbpQ 4wqumu bG 
QGI)wubGo 10,1 g 4wu wt.lbt~ 2wG 5 wGqwu L4W4wu : 

Un t LljWm4bflQ, wubG2, mwtflwumwGwJ~G m uwpqwqbmGwJ~G 
pmuw4wGm~JWG mw4, npmb11. opqwGw4wG Gjm~bp~ 4mmw4liwG 
Wf1pjm[l 4Wfl0'1. bG 6wnwJbl pnLJubp~ ~G~UjbU W[lUWlllWj~G , WjGUjbU 
tL t.lbpbfl411JW opqwGGbpQ: PWJQ, npUjbU 4wGnG, hn11.mu WflUWlllWJ~G 
qwGqt.lw6~ ol.&nt.l wt.lbL~ zwm opqwGw4wG uGwgnp11Gbp bG 4mmw4-
t.lmli, 2WG t.lbpbp4flJW opqwGGbp~ ol.&nt.l: Unt.lnpwpwp hGoLtn'l., WflUI-
6bgt.ln'l. t.lbpbp4flJW qwGqt.lWOQ, pbfl2~ Ount.l hwt.lw2t.ln'1. lllW[lWOm~
jnLGGbpmu opqwGw4wG GJm~bpQ hn11.mu 4mmw4Ltmu bG <lttuwLtn
flWUjbu W[lUWlllWj~G qwGqt.lw6~ ol.&nt.l: 

=!wGpWUjblllnL~JWG qnpz 4~uwwGWUjWlllWj~G hn11.b11~ 0,5 u zbp
mmu t.lbpbfl411JW qwGqt.lw6~ ol.&nt.l 4mmw44.mu t 3,3 g/h, li~G~11bn 
WflUWlllWj~G qwGqt.lw6~ ol..tnt.l' 12,7 g/h: S~L4~4 mwtflwumwGwj~G 
qnmmu (tbnGWJ~G ul..twhn'l.b[lmli) t.lbflbfl411JW qwGqt.lw6~ ol..tnt.l hn11.11 
0,6 u zbpmmu U~2~G htuzt.lmt 4mmw~LtnLL~ t 45.4 g/h , ~ul~ UJ[lUWlllW-

76 

J~G qwGqt.lw6~ ol..tnt.l· 30,7 g/h: Jnp mwtflwumwGwJ~G qnmmu (tbn
Gwj~G zwqwGw4wqnLJG hn'l.bfl) t.lbpbfl411JW opqwGGbp~ ol..tnt.l 4m
mw44.n'l. pmuw4w_G uGwgnpi)GbpQ 4wqumu bG 22,4 g/h, ~u4 WflUW
lllWj~G qwGqt.lw6o 59,7 g/h (fl . U . t'l~uwG, u.4.tumpjwG, 1976): 

=!n11.mli WUjfl0'1 4>wmGwG wGhwubL'iwm wt.tbt~ 2~~ opqwGw4wG 
Gjm~ t 4mmw4mli (L'ib4 hb4mwpmt.'i L'i~G~I..t 100-200 4q ~np Gjm~): 

'-LU.4nt.lllWJ~ mtlJwtGbpnt.l (1973) opqwGw4wG GJm~~ 75-90%-u 
2m11 t : Jnp GJm~bp~ 0,6-15%-o Ullj~mw4mgwJ~G GJm~bp bG. uG4br~ 
m pw4mbp~wGbp~ hjmuLtw62GbpmL'i JJL4~lllw4mgGbpQ 4wqumt.'i bG 
li~G~l.& 5~-8~ %,_ 10-50%-o' w~tuw2pbp, 1-3-~g u~G~I..t 20-30%-Q 6wp
Ujbfl, 10 30 Vo-Q L~qG~G, 2-14 Vo-Q L'inL'i-OJm~, 5-25%-Q 'lWPW'l.WGjm
~bp, 2-3%-~g L'i~G~I..t 50-52%-o· L'intupwj~G Gjm~bp : 

=!n11.mli 4mmw4Ltw6 pmuw4UJG m 4bG'lwGw4wG L'ibnw6 L'iGw
gnp'lGbpQ u~ zw112 qnp6nGGbp~ Gbpqnp6m~JWG mw4 t.lbpwtflntut.lmt.'i 
bG m lllWflflWtm64.mu: Pmuw4wG uGwgnri)GbpQ h~uGw4wGmu 2WJ-
2WJ4.mli bG umnp~G 4wrq~ L'i~4rnopqwG~qL'iGbp~ pw4mbp~wGbp~, 
uG4br~ . 6wnwqwJ~wuG4br~ L'i~2ngn4. : OpqwGw4wG GJm~bpQ 4wrn'l. 
bG 2WJ2WJt.lbL u~Gntn[llllWJ~G lllW[lpbp~ (01), 2nLfl, 2b(lt.'inL~jmG, lnLJU) , 
tGbpq.~wJ~ Gbpqnp6m~JWG mw4: 4bGI)wG~GbpG opqwGw4wG Gjm~Q 
uwGpwgGmu bG, tuwnGmu hn11.~G l..t 4bGuw2~L'i~w4wG ol..twtflntuuwG 
bG~wr4mu: 

Ubnw6 pnLUw4wG m 4bGI)wGw4wG uGwgnpi)GbpQ mwppbp ~G
mbGu~Ltm~Jwlip bG mwprwtm6Ltmt.'i m t.lbpwtflntuuwG bG~wr4LtmL'i 
UJ'l ~GmbGu~Ltm~JmGo Ujw}UwGwLtnrt.lw6 t 2bpt.'im~Jwlip , tunGwLtm~
JWG wum~6wGnt.l, li~2Wt.lWJ(l~ nbw4g~WJ~ LljWJL'iwGGbpnLt, J?WJ2WJ
Ltn'l. GJm~~ 2~li~w4wG 4wqlint.l m L'iwGpwgt.lw6m~JWG wum~6wGnLt: 

Unwt.lbt ~GmbGu~Lt opqwGw4wG Gjm~bpQ 2wmwt.tmu bG, 1..t hm
L'imuwqnJwgmL'io ~GmbGu~t.l t uG~wGmL'i, bpp 2bpL'im~JmGo 25-30°C-~ 
uwhuwGGbpmu t , tunGwt.tm~JmGo 2WJEWJ4.n'l. GJm~~ tunGwLtmGw-
4m~JwG 50%-G t, L'i~2Wt.lWJ(l~ nbw4g~wG ~bqn2 4wt.'i ~bqn2~G L'inm t: 
np2wG U~2Wt.lWJ(lmt.'i L'i~4pnopqwG~qt.'iGbp~ hwt.'iwp zwm uGG'lWlllWp
pbp 4wG, WJG2WG 4bGuwpwGw4wG UjpngbuGbpG w4m~Lt bG oG~w
Gmu, l..t hmL'imuwqnJwgmL'io ~GmbGu~t.l t 4wmwpt.lmli: rG~2wG opqw
Gw4wG GJnL~Q hwpmum t Ullj~lllw4mgGbpnt.l, 6wpUjbpnt.l, w6tuw2-
pbpL4. (~G~Ujbu op~Gw4 ~~~bnGw6w'1.4wt.lnp pmJubpmL'i , hwm4wL4bu 
'l(lWGg wpt.'iwmGbpmt.'i), WJG2WG WjG wpwq t 2WJ2WJt.lmL'i: lfwpw
'l.WGjm~bpnt.l m L~qG~Gnt.l hwpmum opqwGw4wG GJm~bpu (6wnw
pnLJubp~ L'iGwgnpi)GbpQ), [!G'lhw4wnw4o, 'lWG'lW'1 bG 2WJ2WJt.lmL'i: 

rG~2wG pmuw4wG m 4bGI)wGw4wG L'iGwgnpi)GbpQ L'iwGpwgt.lw6 
bG, WJG2wG 'lPWG2 L'ib6 L'iw4bpbunt.l bG tf!ntuwq'lbgm~JWG L'ib2 
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t.hnGmu upGntnrnntJ LI1WflflbfltJ, ut.nnrtJG l.jwrq_tJ utJLjrnorq_wGtJquGbflll 
hbll1 L WJLGQWG W[lWCf bG QWJQWJLjmu: 

Orq_wGwl.jwG Gjnt..pbfltJ LI1Wflf1WLnt..MwG tJGLI1bGutJLjnt..pjwG L!rw 
ubO iWLflnt..l wq!fnt..U bG GwL hn11tJ ubtuwGtJLjwl.jwG LjwquQ , ~tJqtJl.jwetJ
utJwl.jwG hwli1l.jnt..pJmGGbf1Q, utJl.jpnopq_wGtJquGbptJ l.I1buwl.jwJtJG 
l.jwquG m GrwGg LjbGuwq_npomGbnt..pjnt..GQ UjWJUWGwljn[lnfl utJ 2Wf1Q 
WJL UjWJUWGGbp: 

5wGr ubtuwGtJl.jwl.jwG l.jwqu mGbgn11 hnflbpmu wbrwgtJwG pmJL 
t l.jwll1wf14.mu, pGwl.jwGwpwp, Olfll Unt..LI1QQ lfdLI.wrwGmu t L. orq_w
Gwl.jwG Gjnt..pbfltJ LI1Wflf1WLnt..OnLUQ lfWGifWil t QGpwGmu: VtJGi!fbn 
pbpL ubtuwGtJLjwl.jwG l.jwqu mGbgn11 hnflbrmu (wLjwqwJtJG , wLjwqw
l.jwlj_wJtJG) mctb11 wbrwgtJwJr wnl.jwJmpJwG hbli1LwGem1. hn11o LWLI. t 
l.I1WQwGmu, L wGhpwctbzl.I1 tunGwLjmpJwG lfbUJQmu orq_wGwl.jwG 
GJmptJ LI1Wflf1WLm6muG wrwq_wGmu t: 

Swppbfl pGwl.jwG UJWJUwGGbpmu ul.I1bf16Ljmu bG LI1Wf1pbf1 2f1W
JI1G . OlfWJtJG, 2bf1UWJtJG nbcttJuGbp, hbLI1L.WUjbU O[lq.wGwl.jwG Gjnt.pbfltJ 
l.I1Wflf1WLnt..6muG m hmumuwq_nJwgmuo l.jwl.I1wf1Ljmu bG LI1Wflpbf1 tJG
l.I1bGutJLj_mpJwup m LI1Wf1pbf1 nLflflnLpJmGGbrnt..l : 

4wtu4.w6 2f1WJtJG L. OlfWJtJG nbcttJuGbrtJg opq_wGwl.jwG GJmpbflll 
QWJQWJnt..UG RL lf[lWGg hwGQWJGwgmuG QGpwGmu bG OlfWl.jJWQ L w
UOifWl.JJWQ UJWJuwGGbrmu: 

Of]wl;;wg QWJf>WJnLUQ LI1bflll t m.GbGmu WJG ctwuwGwl.j , bflp hn
flnLU ppLjw6GtJ wnwl.I1 Unt.LI1Q t l.jwl.I1Wf1Li.nt..u : Uwl.jWJU ppLjw6GtJ wn
l.jWJnt..pjnt..G[! lfbn pwlj_wl.jwG it: ,nflnt..U Ujbl.I1Q t OUJLI111UwL 2f1WJI1G m 
2bf1UWJtJG UjWJUWGGbp ttJGbG: faplj_w6GtJ wnl.jWJnLPJWG hbl.I1 ubl.jl.I1bfl, 
bpb hnflnt..U tunGwLj_mpJmGo Grw Lf1114. tunGwlj_mGwl.jmpJwG 60-80% t. 
tJul.j 2bf1UnLpJmGo 25-30°, WUJW opq_wGwl.jwG GJmpbptJ QWJQWJnLUQ L. 
hmumuwq_nJwgmuo oGpwGmu bG pwlj_wl.jwG tJGl.I1bGutJLj: 

UJUUJtJutJ UjWJUWGGbpmu opq.wGwl.jwG UJnt..pbfltJ tJGl.I1bGutJLj QWJ
QWJUWG hbl.I1 ubl.jll1bfl, tJG l.I1 bGutJLj_ t oGpwGmu GwL. QWJQWJUWG oG
pwgQmU wnw2wgw6 ur2wGl.jJWL GJmpbflll. tJGg.Ljbu GwL hmumur 
hwGQWJUWgmuo: PGwl.jwG t, opq_wGwl.jwG UJnt.pbptJ WflWCf hwGQWJ
GwgmUQ UjWJUWUUb[l ill Ul.I1bf10nt..U ub6 QWUWl.jnt.pjWUp hmumur l.jm
LI1Wl.juwG hwuwr : 

O[lq_wGwl.jwG GJmpbfltJ tJGl.I1bGutJLj_ QWJQWJnt.U Gl.jwll1Ljmu t. orr
Gwl.j, LjtJuwwGwUjWLI1WJI1G q.nl.I1m uwrq_wbl.I1Gwnnnq.bttJ (4nt.LLI1nL[1-n
nnq.bttJ) hnflbpmu, npLI1bfl nnnq.uwG UJWJUwGGbrmu hn11mu ul.I1bf16-
Ljmu t OUJLI1!1UwL 2f1WOifWJI1G nbctru . L orq.wuwl.jwG GJmpbflll LI1Wp
f1WLnt..6muG W[lWq. t [1GpwGmu , uwGwt.twu!f, bpb Ljbq_bl.I1wgtJwG b[l
l.jw[l t L hn11mu wuhrwctbzl.I1 2b[lunt.pjnt.G l.jw : UJ!f Gnt.JUQ (nrnz iWLflml 
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lfWU!fWil) l.jW[lbttJ t wubt Gwl. ~ n[l l.I1WLflwul.I1wGwjtJG q.nl.I1m nnnq_Ljn11 
q.nr z m zwq_wGwl.jwq_nLJG hnflbflll uwutJG: 

4tJuwwGWUJWLI1WJtJG q.numL LjtJuwwGWUJWLI1WJI1G q.nrz ~ u z wl.jljnfl 
(~nnnq_Ljnf1 ) hnflb[lnt..U, n[ll.I1bfl wnWLI1WO GtJ UnLLI1Q l.jw , OflCJ-WUW
l.jwG UJnt.pbflQ zwl.I1 hw6wtu tJGl.I1bGutJLj ~ bG l.jw[lnfl QWJQWJt..lbL wuhrw
ctbzul tunGwLjnL?JWG pwgwl.jwjnt.pjWG UIWLI16wnnlj, ~t" n[l ~n[l [IJnL?l_! 
b[1l.jW[1 ctwuwGwl.j ~11 QWJQWJLjmu : 'l)wl.I1whwl.jwG ~ t. nr U[1Cfb[1Q , l.jw
Gw~bflbU[l, qwGwqwG pwG2WPbflbGGb[1[l, l.jw[1LI1n~tJL[l L WJLU , b[1l.jW[1 
UJWhbtm hwuwr ~nrwgGmu bG L oq.l.I1wq_nr6mu ~nrwgrwo LjtJ6w
l.jmu . Ljwu i nr t.ttJ6wl.jmu Lf1WJLI11lg . pnLJubrll gnflmGGbrtJg m wn or 
q_uiGGbrllg LljWLilflWUl.I1Ljw6 qwGtuqwG llflbfl[l lfW[lb[lnlj uGmu bG W
nwug QWJQWJL!btm: 

01fWl.jJW9 QWJQWJUWU tJGtnbGutJLjmpjnt..GQ LljWJUWGwljn[lljW6 ~t 
utJWJU O!fll ppLjw6GtJ wnl.jWJnLf3JU1Up , WJL GwL. utJUJWUQ hbl.I1 l.jwlljLjWO 
WJL q_nronGGbrnLI L wnw2tJG hbrptJG 2f1WJtJC1 m 2bruw1rG nt,cttJuGb
rnt..l: 

Orq.wGwljwG Gjnt.pbflr llGl.I1bGutJLj QWJQWJUWG m lfflWUQ hwG
QWJGwguwG hbl.I1L.wGen4 hn11mu l.jml.I1wl.jLjmLl t ell ~ hmumu , uwl.jwJG 
WJiflfbUJQmu hnfl[l hu1rmuLI1 t trGmu hwGQUIJilG uGGifWLI1Wflflbrn4: 

tpb hn11mu tunGwLjmpjnt.G[l zwt.n t. WJG qbrtunGwLj LjtJ6wl.jmu t 
q_mGLjmu . wlljw hn1111 6wl.jnmtJGbro L9Liw6 bG LtJGmu 211nL1 L. hbmL.w
pWfl , upGntnflli111 ppLjw6GtJ ummgG Wflctbtw4Ljmu t: Uj!flljtJur UjWJ
uwGGbrmu. uwGWLjWUif b[lp 2bflUnLf3JnLUQ gt.UO[l t ttJGmu , O[lq_wGw
l.jwG UJnt.pbflll LnWflflWLnt.Ont..Ll[l L. hmumuwq_njwgnt.U[l QGpwGmu bG 
lfWU!fLUfl , orq_wGwl.jwG UJnt.pbfl[l QWJQ~mu bG htJuGwl.jwGmu wGo
lfWl.jJwg 6WUWLljW[lhnLj (WGO!fWl.jjWQ pwl.jl.I1b[1tJWLjWU QWJPWjnUJ) L. 
!fpwGg l.I1W(1(1WLnt..MwG UJ(lngbunu) utJ2wL!WJflnLU wnw2wGmu bG ul1 
ZWilQ ppLjw6Gwqm(llj utJ2WUI.jJWL UJnt..pb(l , Ljb[lwl.jwGq_GLjw6 utJwgmp
jnt.GGb(l , tJG ~Ujbu ortJGwl.j CH~ . H2S L. WJLU , nrnGQ tJrbGg hb(lptJG 
6Gzmu bG utJLtrnorqwGtJquGbrtJ l.jbGuwq_nromGbmpJnt..G[l : 

UGo!fwl.JJwg UJWJuwGGbrmu orqwGu1L1wG GJmpbrtJ QUIJPWJnu.l l) 
LUnUI2 t pb(lnt.U ub6 QWUWl.jnLpJWUp hnu)mull l.jmmwl.jmu: Uwl.jWJU b
pb utJ2wL!wJrmu umbf16Ljmu t q_brtunGwLj LjtJ6wlj m UIJU brl.Jwr ctw
LlwGwl.j UjWhlljWULjnt.u t , rG ~UjbU orruwl.j , 6wh6wjtJG qwGq_Ljw6Gb
[1nLU , WlljW orq.wGLuljwG Ujnt..pbflll QWJQWJnLUU UIUl.I1tJ6wGwpW[llfW[I
IfWflnLLl t. Gnt.jGtJul.j lfWifW[lnLU m pmuwl.jwG uGwgn[lf1Ub[1[1 l.jnt.l.I1Wlj
LtbtmL t.[b[l bG woljmu l.I1nr~r: 'l)wl.I1whwljwG ~ t . nr l.I1n(l~Ul JtJG hnflb
[lnt.L) , nrnGQ hw6wtu LljW[lnt..Gwljmu bG 50-60, GnLJGtJulj 70-80 % pm
uwljwG uGwgn(l!fUb(l, hmumutJ QwGwl.j[l hwl'iwtu ~11 q.b[lwqwGgnu'i 
15-16%: 
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PwpbtuwnG LapliwJwl.jwG LlJWJliwGGbpmli , bpp pwl[wpwfl tunuw
L[m~JwG hbm libl.jmb11 hnflu LlJWflpbflWPWfl lnflwGmli t m wbrwgpwG 
nu:tbflwGmli, umbflCH.lmli bG OUjmpliwt. 2f1W2bflUWJPU m 2f1WOflWJPU 
nbctpliubp l.t pwpbGUjwum l4WJliwGGbr bG umbflCH.lmli umnrpG l.Jwrqr 
lipl.jpnorqwGpqliGbrp hwliwfl, hn11mli wnwL[bt.wctmJG pwGwl.jp hm
limu t l.jmmwl.jl[mli: 

UjUUjpUp OUjmpliWL UjWJUWGGbp , npnGg flbummli mbflp t mub
umli l.t' OflWl.jjwg, l.t WGOflWl.jjwg flWJf'WjnLU , umbflOL[mli bG , oppuwl.j , 
tunGwL[ mwt.jlwumwGwJpG qnmmli (ul.twhnf1bflmli , ul.twhnflwuliw(i 
t.bnGwliwpqwqbmGwjpU hnflbpmli), liwuwlip uwl.t lnp mwt.jlwumw
uwjpU qnmm (zwqwGwl.jwqnqG hnflbflmli) nnnqL[n11 mwrwom~JnLU
ubpmli : 

UGmwnwJpu pmuwl.jwGm~JWG mwl.j , nrmbfl pmuwl.jwG liuuJ
gn[lflGbflU (~wt.jlnGGbflU) l.jmmwl.jl[mu bG hnflp uwl.Jbrbup(i, UP2WL[Uij 
flP ~~m nbwl.jgpwjp zGnrhpL[ O[lqwGwl.jwG liGwgn[lflUbflp mwprwt.m
OnLUQ l.jwmwrl[mli t uGl.jbflp m 6wnwqwJ~wuGbl.jflp ur2ngnl[, Oflp w
nwm ummpp UjWJliwGGbpmli: UGmwnwJpG t.jlnl[w6pll mwpflWLnLO· 
UWU Ujpngbumu (OflWl.jjWg f'WJf'WJnLU) WI1W 2WGmu b(i up 2Wf1f' ~j3nL 
Gbfl , nrmGp pwgwuwpwp bG WGflfllllflWnumli hmlimuwqnjwgliwli 
L[rw : flmuwumwGmli wm ~~mGbrr ~bqnpwguwG hwuwr wGhrw
ctbzm UjWJliwGGb[l ll.jwG, upG~flbn 1wjwumwumu uuwG UjWjliwuubr 
wnl.jw bG hnfl!J l.t hnflWI1W2WgGnfl liwwwmbuwl.jGbflQ UjW(lmGwl.jnul 
bu libo pwuwl.jm~Jwlip l.jwppnGwmubp: 

UumwnwJpu UjWJliwGubrmu umtnrwpwp (lhwzl[wo l.JwrpnuuJ
mwJpu liwJrwmbuwl.jGbrr L[pw wnw2wgwo wumwnubpo) . 11GlL4bu 
L.li.Ut.bf'UWGflpnL[wu t Gzmu (1982) wnw2wGmli t «l.jnUjpul» hmumu. 
npo Ujwpmuwl.jmli t zwm l.jpuwpwwwJL[wo UJm~br : 

Ubnwo pmuwl.jwG m l.jbuflwGwl.jwG liGwgnrflubrp f'WJf'WJLiwG 
hbm ubl.jmbfl mbf1p b(i mubGmu (iwl.t hmlip~pl.jwguw(i l.jwu , PUlUjbU 
wumli bG hmumuwqnJwgliwG UjpngbuGbfl , WJupGpG hn11mli wnw2w 
umli t Grw pbflflPnL~JmGo UjWJliwuwL.tnrnll wlibGwl.jwpl.tnr L'pwgm~
Jmuo hmumun: 

1mlimu!J PW!lfllint.bl.Jmt.wJpG pWflWflflnL~Jmu mubgn11 orq.wuw
hwGpwJpu lipwgm~JmG t, np!J flWJflWJliwG mbuwl.jbmpg ljwjmu t: 

1mumup WI1W2W9UWG L.lbflWpbflJWL qnJnL~JnLU mup bpl.jm ulb
um~JnLU : Cum U.q..srmunL.tr l.t U.U.4nunGnL[wJr. hmumuwqnJwgmliu 
flrmL.tmli t nrl4bu f'WJf'WJliwG lip zwre lip2wul.jJWL !iJm~bpp l.jnuflbu
uwgliwu WflflJmup· l4nt.plibrwgmu: 

1"' .'-LSjnt(lpup l.t Ll.J .U[.bpuw!ifl!lnl[wjp mbum~JWU hwuwCiwju hm
limuu wnw 2wGmli t l.jbGuw:j)pqpl.jwpplipwl.jwG l4flngbuubrnl[ pwpCip 
Lint.bl.Jmt.WJpG PWflWflflnL~Jwu lip2wCil.JJwt. CiJmpbrr L[brwt./lntuuwG 

xo 

6wGwUjwflhm.t: Cum nrmli WJfl LlJpngbuGbrmli wnw2GwLJwrq Gzw
!iwl.jm~Jm!i mGbG flWUflWfl l.jbGuwpplipwl.jwG nbwl.jgpwGbflU, npp 
hbml.twupnl[ wnw2wGmli bG pw[lCiplint.bl.JnL[.WjpG pWflWflflnL~JWU 0[1-

qwuwl.jwu ~~mGbp : 
1mlimuwjpu GJm~bflp l.jwqliG mumliGwupflbL bG r .'-LSJmppGQ, 

U .U. 4nGnGnL[wG, U.U. 'lrwqmGnL[wG, '-L'-l.. fTJnGnliWflJnL[wG, L.li.Ut.be
uwuflpnL.twG l.t mrpzGbr: Cum WJfl hbf1pGwl.jGbflp mumliGwuprm~
JmGGbpp hmlimuwjpu ~~mGbflD pwctwGL.tmli bG brl.Jm tulipp. 

w) hmlipGw~~mGbflp tumlip , nrnGp hmlimup wL.tbt.P f'Pl flpu
UjbfluL.tnll liwuG bG l.jwqlimli , mGbG pwflOfl lint.bl.Jmt.wJpu pwf1Wflf1nL~
JnLG, UjWflmGwl.jmli bG libo pwGwl.jm~Jwlip wqnm : UJu tulipp ~~mOb
flU Ca-p l.t libl.jml.jbu opupflubpp hbm wnw2wgGmu bG 2rmli wGt.m6b
Lr w11br: 

Cum Ll.J .U[.bpuWuflpnl[wjp (1982) , hmlipGw~~mubpQ UjWf1muw
l.jmli bG C, H, 0, N pG~Ujbu Gwl.t qwGqwG hwGpwjpG mWflflbfl (P, S, 
AI , Fe, Si), nrnug pwGwl.jQ mwmwGL[mli t 1-10 %-p uwhuwGGbrmli : 

p) l>mt.L[n~~mGbflp tumup, nrnup GmjuUjbu hwuwpL.tmu bG 
PWflOf1 lint.bl.Jmt.WJpG PWflWflflnL~JmG mGbgn11 orqwGwl.jwG ~~mubp : 
r mwflpbflnt~Jmu hmlipGw~~mGbpp, ~mt.L.tn~~mGbpQ hmlimup wl[b
LP flPUL4bfluL.tnf1liwuG bG Gbpl.JwJwgGmli: 'lrwGp wnw2wgGmu bG w
L.lbt.p t.m6bt.r Wf1bp ~mtL.twmGbr : CGnrhpL.t mctb11 ~~L.tm~Jwu , GpwGp 
t.m6L.tmli bG 2f1nLU l.t W11W2 pbrmli hnf1p hwGpwjpG uwup pGmbGupL[ 
ewmwJmu: 'lrwue uJmuUjbu prbug pwflWflflnL~JwG ub2 l4wrmuw
l.Jmli bG C, H, 0, N: 

nrnz hbflpuwl.jGbp WU2Wmmli bG Gwl.t hmlipGGbfl , nrnGp hmlip
Gw~~mGbrr l.t ~mt.L.tn~~mGbrr hwliwt.rr bG, zwm wlimr upwgwo bG 
hn11r hwGpwJpu liwup hbm l.t hnf1pg unL.tnrwl.JwG bf1wGwl.jGbpnL.t lbG 
wG2wmL.tmli: 

1nflp hmunwmli l.jwG nl JnLflwhwmml.j pGnq~p lipwgm~JmGGbp 
(UUjpmwl.jmgGbfl, ClWflUjbfl , w6tuW2flbfl, linli , Cijm~. OflctWGwl.jwu 
~~mGbfl l.t WJLG) l.t Jmpwhwmml.j pGnq~p GJm~bfl hmumuwJpG uJm
~bfl (hmlipGw~~mGbp, ~mt.L.tn~~mGbfl, hmlipGGbp): 3mpwhwmml.j 
GJnL~bflU l.jwqlimli bG hmlimup hpliGwl.jwG liwuQ· 85-90%, pul.j nl JnL
flWhwmml.j GJm~bflU [!Gflwlibp[! 10-15%: 

rG~Ujbu GzL.lbg hmlipGw~~mGbflp l.t ~mt.L.tn~~mGbp/1 p/llipwl.jwG 
PWflWfl!lnL~JnLG[! mwppbp t: Cum L.l.J .Ut.bfluwuflnL.twJr· hmlimuwJpu 
~~mGbflp lint.bl.JnqGbfl[! UjWflmGwl.jmli bG ·c 52-62%, H 2,8-5,8%, 
02 31-39%, N 1 ,7-5,0%, rul.J ~mt.L.tn~~mubrpu[! · c 40-52%, H 4-6%, 
0 2 42-52%, N 2-6%: 
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UlibG li~ hn11wlll~L4~ punpnz t hnu.'imu~ npnzwlj~ npwljwljwG 
ljwqli hmli~Gwppmubp~ m :PmLl(nppmubfl~ npnzwlj~ hwpwpbpwlj
gmpJmG: 

=iWJWulllwG~ hnllbflntli hmumu~ tulipwJ~G ljwqliG mumliuwu~
flbL bu n..U . trJ~uwGQ , u.Y.tulllJlJWGQ, Q. .U.rawrJL.nuJwGQ, b.u.PwrJwuw
GQ L. mp~zubp: UJil mumliuwu~pmpJmGGbflnl{ UjWJlqt.l.bL t, np lj~uww
GwUjWlllWJ~G qmnmli h~rJJlnlinp:P WllnLlll-WL4WL~ hnllbJlml.l hnu.~~
C•wppmubp~ L. :PntLl(nppm(ibp~ hwpwpbflnLPJnLUQ Chp: c:J>P• UlWUlWU
l(mli t 0, 13-0,32-~ uwhliwGGbpmli , lj~uwwuwlljWlllWJ~G qnpz hnllb
flntli 0,51-0,84-~ uwhUwGGb[lmli , WJU~(ig(i hmlimuwj~G Gjntpbpmli 
:PmLl(nppmGbpQ qbpwljznmli bG hmli~GWJ~G ppmubp~(i : 

Swt.flwUUlWUWJ~(j qnlllm hnllb[lnlli (uL.whnllbfl, zwqwGwljw
CfnLJU hntlbfl , uL.whn11wuliwG LbnuwliwpqwqblllGWJ~U hnllbfl), hwlll
ljwUjbu l(bp~G zbplllbpmu Chp: C:J>p ljwpnfl t lllwmwGl(bL li~G~L. 1, 7-2,1 
uwhuwGGbpmu, WJU~GgG hmlimu~ PWilWilflnLpJmGmli hmu~GWJ~G 
ppmGbpG bG qbpwljznmli : 

LbnGwlllwl.jlwulllwuwJ~G hnllbJlmli (rJWJl~GwqnLJG wGlllwnwJ~G . 
qnpz WUU1WI2Wj~u) Chfil : C:J>Iil 0,7-1 ,0-~ uwhliw(i(ib[lmli t, WJU~(jg(i 

:PmLl(nppmGtru ljwli qbpljznmli bG hmli~Gwppmubp~G. ljwli linmw
l(npwUjbu hwl[wuwr bG: 

LbnGwliwpqwqblllGWJpG hnflbpmli, hwlllljwUjbu OOWJPG hn!lb
pmli , GmjGUjbu hmli~(iwppmGbp~ WOW2WgmliG W[lqbLwljl(w6 t, WJil 
hnllbflmli Chp: C:J>., pwL[wljwG gw6p t' hwuGbLnL[ 0 , 2-0 , 5-~: LbnGwliwfl 
qwqblllGWJ~G 6liwUlnp:PwJ~G hnrtbrmli Chp: C:J>p gmgwG~2Q hwlibliw
mwputfl pwpop t· 0,5-0 , 8-~ uwhuwGGbpmli, uwljwJG rJWJlOJWL :PmL
l(nppmGbflQ qbpwljznmli bG hmlimuwJpG ppmubfl~G : 

=imlimuwqnJwgliwG Uj[lngbumu wnw2wgw6 hmlimUWJ~G GJm
pbru hmli~Gwp13mGbru L. :PmLL[nppmubru. t.flntuwqrJbgmpJwG t~b2 bG 
limumli hn11~ hwGQWJ~G liwu~. Ca-~ Mg-~ . AI-~ LjlntuwuwljwJ~G ljw · 
Ul~n(i[ibp~ hbUl , WOW2 pbflbLnl[ li~ 2WflQ hnflWJ~U UjJlngbu(ibp: =im
LimUWj~G Gjmpbfl~ qnp6wnuwljwG tulip~ H-~ L. ljwl[wj~G hwGpwmb
uwljGbp~ LjlntuwGwljwJ~G ljwUl~nGGbp~ li~2L. Ulbll~ mubgn11 nbwlj
g~WJ~ hblllL.wugnl( WOW2WUnLli b(i hwliWUjWUlWUtuwu WULntObL~ 
hmliwmubp L. :PmLL[Wlllubp: 

Culll L.u.ULbguwGrnml[wJ~ (1954), hnflntli hmu~Gwppl[p wlipwg
uwG Uj[lngbu(i WJG t , nr hn11~ Uj~GrJliwuG~ljGbflp liwljbrbu~(j Wr2W2W
Gmli bG 2JlnLli am6L[n11 hmu~GwppmGbfl, hmliwlllubp, Fe-~ L. AI-~ 
hmU~UWJ~U li~wgmpjmGGbp L. WOW2WQWO opqwGwljwG m O[lqwuw
hwugwjjl u WJil PWflWUpQ unuuol[mli t. LiwljwljlwuliwG bupW[1ljL[mli 
hnrt~ L4~GrJliwuG~ljubfl~ uwljbfltiU~G: 

X2 

~mlimuwJ~G GJmpbflQ LjlwulllnflbG Gbplj~ GliwG 6w6ljmu bG m 
WUpwGmli, hn11~ li&tf~ljGbfl~ Uwljbpbu~G. ~b(j Lnt6L[mli m lllWJll(m Li 
rJbUj~ Ullln[l~G zbplllb[lQ: nwlll~ ~GwwG hmlinLUQ 2Wlll t , WJUQWG hn
llQ wl(bL~ limq qnLJGnL[ t qmGwL[npl(mli : 

Culll 4..'-l..'TlnGnuwpJnl[wJ~ (1949) , :PmLL[nppmGbpQ, ~ lllWJlpb
JlnLpJmG hmu~GwppmGbp~ . Quflmuwlj ~bG Ca-~. K-~ . Mg-~ L. WJL h~Li 
pbpp hblll WI2W2WQUbLnL ljwjmu li~wgmpjmGGbp (wUjnljpbuwmu bn) 
bpb li~2W4.WJJ1~ pH-Q 8 ,0-~g pwpofl ~t: CGflhwljwnwljG, llflWGQ tUJrf 

h~ugbp~ hbUl WOW2Wgumli bG LnLObL~ Wllbfl, nrnGg L4.wgl[mli, hbnw
Gmli b(i hn11~g : 

llmLL[nppmGbfl~ ljmlllwljmuu. ~G~L4bu Gzmli t t.l. .U.Ynl[rJwG 
( 1973), ljwtul[w6 t h~liGwljwGnLli Al-~g L. npnz ~wt.flnl( GwL. Fe-~g: P n
LnJl hnllbflmU hnuJnLUWJ~G GjmpbflQ GbflljWJWgGmu bG hmu~Gwf}pm
Gb[l, :pnqtj_nppmGbp L. 'lflWGg WllbflQ (hnLliWlllubp , :PmLL[wmGbp), W[·· 
JnLli~GwbpljwpWJ~U hmlimULUJ~u Wllbfl : 

Swflpbp hnllbflmli hmlimu~ pwGwljG m ljwqlio lllWflpbfl t , WJ U 
ljwpn11 t LflWUlWUL{bL 1-2%-~g (lj~UWWUWUjWUlWJ~U qnpz hnt)bfl) 
li~G~L. 10-12% (uL.whnllbfl), GnLJG~ulj 15-17% (Lbnuwliwrqwqbmuw
J~G hnllbfl): fl.muwljwG lllWLjlwuUlwG~ uL.whn11brmu ljwrn11 t ljm
lllwljl(bL GnLJG~ulj li~G~L. 20-22% hmumu: 

~mlimup ctJntflWlllGUlbuwljw(i GzwGwljmpjmGQ zwlll lib6 t: 'llw
lllwhwljwG ~t. nr hn11~ opqwGwljwG Gjmpbfl~ mumliGwu~JlnLPJWG 
hwpgbpQ q~llluwljwGGbp~ mzWrJJlnLpJwGG bG wrctwGwgbL rJbnL.u 18-
flll flWfl~ bpljpnJl'l ljbubp~g : 

OpqwuwljwG uJmpbp~G mzWrJflnLPJnLG bG Gl[~flbL rjbnL.u Lnt.'in
Gnunl[Q, labJbflQ, CUjpbGqbLQ, Pbrg~L~ntUQ , Q.bpliwGQ: Opqwuwljwu 
GJmpbfl~ u~Gpbq~. Grw p~u~wljwG ljwqu~ mumliGwu~pmpJwu hwfl· 
gbpntj_ qpw11L[bL bG 'Tl . U.Ynulll~~L.u. t.l. .fl..t.l.puwliuQ, U.U.Climljo 
O.CpbjGbpQ, t . Cnp~G . U.t.l.wguuwGQ: 

~n11mu opqwuwljwG GjmpbflQ hmlimup L[bpwMwG lllbumpJwu 
lizwljliwG, hmlimu~ PWilWflJlnlpJWU m hwlllljnLpjmGGbp~ nrnzuwG, 
hnllwctnJWgliwG m hn11~ pbflfl~nLPJWU Ulllb11MwG qnp6mli, Grw Gzw
GwljmpJWG mumliGwu~JlnLPJWG hwpgmli lib6 GbprJJlnLli mubG 
Gwtulj~G tunphflflWJpG UpmpJWG q~lllGwljwGGbp r.'-l. . SJntfl~GQ, 
U.U.YnunGnl(wG, L.1.ULbpuwGrJpntj_wG, 4..'-l..'TlnGnliwpJnl[wG, f)..U.Or
Lnl[Q . r . U.YWnLJl~~L.Q , ~G~Ujbu GwL. WfllllWUWhliwGjwG hnllWCfbUlu Gp 
t.l. .llLwJqQ. ll .f).Jmzn:Pmro. U . CG~lllgbLQ L. zwlll mr~zGbp : 

bpljwpwliJW mumliuwu~rmpJmGGbpnl( L4Wflq4.bL t, np hmt.'inL · 
UWJ~G UJnLpbpQ pWJlrJ m pwqliwljnrtliW(i~ flbfl b(i tuwllntU hnr1wqn· 
JwgliwG, hn11~ pbflJl~nLpjwG oL.wL[npliw(i m qwpqwgliwG, ~G~Uj b u 
GwL. PnLJUbJl~ uGGrJwnmpJwu Ujpngbumli : ~mlimup gwuwljnl[ UJWJ -



UubG u~ hnf1Wlll~l4~ pGnflnz t hmumu~ n[lnzwlj~ n[lwljwljwG 
Ljwqu· hmu~GwppmGbfl~ m :Pml4nppmGbf1~ n[lnzwlj~ hwf1wpbf1wlj
gmpJmG: 

1wJwumwG~ hnflbflmli hmumu~ tuupwJ~G LjwquG mumuGwu~
flbl bG fl . U . ti)~LJWGQ. u .Y.h.JlllflJWGQ, ll.U.IOwl)lLnujwGQ, t .u .Pwi)WLJW
GQ 1.! nLfl~zGbfl: UJI) mumuGwu~flnLpJmGGbfln4L4Wflq4bl t, nfl Lj~uww 
GwUJwlflwJ~G q.nmmu h~l)flnlinfl:P WflnLlll-WLlJWL~ hnf1bf1mli hmu[l
GwppmGbfl~ lL :Pml4nppmGbfl~ hw[lwpbflnLPJnLUQ Ch": Cl~> • mwmwG-
4mli t 0, 13-0,32-~ uwhuwGGbflmli, Lj~uwwGWL4WlflWJ~G q.nflz hnflb
flnLU 0 , 51-0 , 84-~ uwhuwGGbflmu, WJU~GpG hmumuwJ~G GJmpbflmu 
:PmL4nppmGbflQ q.bflwljznmli bG hmu~GWJ~G ppmGbfl~G : 

SwtJlwumwGwJ~G q.nmm hnf1bf1mli (ulLwhnf1bfl, zwq.wGwljw
q.nLJG hnflbfl, ul!whnf1wGuwG LbnGwuwf1q.wq.bmGwJ~G hnflbfl) , hwU1-
lJwL4bU Lj_b[l~G zbfll.JlbflnLU Ch": Cl~> ljw[lnfl t lflWlllWGLI.bl u~G~LL 1,7 -2,1 
uwhUwGGbflnLU, WJU~GpG hmumu~ pWflWI)flnL~JmGmu hmu~GwJ~G 
ppmGbflG bG q.bflwljznmu: 

LbnGwmwtJlwumwGwJ~G hnflbflnLU (I)Wfl~Gwq.mJG wGmwnwJ~G . 
q.n[lz WUl.JlWOWj~G) chi': cl~ 0,7-1 , 0-~ uwhuwGGb[lnLU t , WJU~GpG 
:PmLLI.nppmGbflQ Ljwu q.bflljznmu bG hmu~GwppmGbfl~G. Ljwu unmw
LI.nf1WL4bu hwLj_WUWfl bG: 

LbnGwliw[lq.wq.bmGwj~G hnflbflnLU , hwmljwL4bu OUWJ~G hnflb
flnLU, GnLJGL4bu hmu~GwppmGbfl~ wnw2wgmuG w[lq.blwlJLj_wa t, WJI) 
hnf1bflnLU Ch~>: C~" pwLj_wljwG gWOfl t hwuGbln4 0 , 2-0 , 5-~ : LbnGwuwfl
q.wq.bmGwj~G 6uwlllnfl:flWJ~G hnflbflnLU Ch~>: ClP gmgwG~zD hwubuw
mwpwfl pwfl~fl t' 0 , 5- 0,8-~ uwhliwGGbflnLU, uwljwJG I)Wfl~JWl :PmL
Lj_nppmGbflQ q.bflwljznmu bG hmumuwJ~G ppmGbfl~G : 

1mumuwq.nJwguwG l4flngbumu wnw2wgw6 hmumuwJ~G GJm
pbflQ hmu~GwppmGbflQ 1.! :PmLLI.nppmGbfl[l , tJlntuwql)bgmpJwG lib2 bu 
umGmu hnfl~ hwGpWJ~U uwu~. Ca-~ Mg-~, Al-[1 tJlntuwGwljwj~G LILU · 
l.Jl~nGGb[l~ hbl.Jl , WI1W2 pbflbLnLI. u~ ZWflQ hnflWJjlG l4f1ngbuGb[1: 1m
UnLUWJ~G Gjmpbfl~ q.n[16wnGwljwG tulip~ H-~ lL LjwLj_wj~G hwGpwmb
uwljGb[l~ L[lntuwGwljwJ~G Ljwm~nGGbfl~ lii12LL lllbfl~ mGbgnfl nbwlj
g~wJ[l hbml!wGpnLj_ wnw2wGmu bG hwliWL4WlflwutuwG wGlmObl~ 
hmuwmGbfl LL :PmlLI.wmGbfl : 

~Ul.Jl L.u.ULbpuwGI)[lnLj_wJ~ (1954) , hnflnLU hmu~GwppLj_~ WU[lWg
uwG l4[1ngbuG WJG t , n[l hnfl~ l4~UI) uwuG~LjGbfl~ uwljb[lbu~G WI1W 2W
Gmu bG 2flnLU am6Lj_nf1 hmu~GwppmGbfl , hmuwmGbfl , Fe- ~ LL AI-~ 
hnu~~GWj~G u~wgmpjmGGb[l LL WI1W2W9WO O[lq.wGwljwG m O[lq.wGw
hwGpwjjlG WJI) pwf1wGpQ unuGaLj_mu t , uwljwlJLwGuwu bupwflljt.J.mu 
hnfl~ UI~UI) uwuu~LjGbfl~ liwljbflbU~U 

S2 

1mumUWJ~G GjmpbflQ L[lwumn[lbG Gbfllj~ GliwG awaljmu bu m 
WUflWGmli , hnf1~ uJ%~LjGb[l~ uwljbflbU~G. ~bG LnL6Lj_mli m l.JlWflL(nul 
l)bl4~ Ulfln[l~G zbfll.Jlb[lQ: nwm~ ~uwwG hmlinLUQ zwm t, WJGpwG hn
flQ wLI.bl~ limq. q.nLJGnLj_ t q.mGwLI.nflLI.mli : 

~um 4..1-l..'TlnGnliw[lJnLI.wJ~ (1949) , :PmLLI.nppmGbflQ, ~ lllWflpb
flnLPJnLG hmu~GwppmGbfl~ , QGI)mGwlj ~bG Ca-~. K-~ . Mg-[1 LL WJL h[lu 
Qbfl~ hbm WllW2W9UblnL LjWJnLU u~wgmpJmGGb[l (UJL4nlJ[lbuwU1G brl) 
b~b U~2W4WJfl~ pH-Q 8 ,0-~g PWfl~fl ~t : ~GI)hwljwnwljG, l)[lwGp ttqq 
h~liQbfl~ hbm wnw2wgGmu bG LnLOblfl Wflbfl, n[lnGp lLtwgLj_mu , hbmu
Gmu bG hnfl~g : 

l>mLLI.nppmGbfl~ LjmmwljmliQ , ~G~1..4bu Gzmu t 4..U.YnLj_l)wG 
(1973) , LJwtuLj_wa t h~uGwljwGmu Al-~g LL nflnz ~wl[lnLj_ GwLL Fe-~g : Pn
Lnfl hnf1bflmu hmumuwJ~G GJmpbflQ ObfllJWJwgGmu bG hmu~Gw~prn
Gbfl, :PmLLI.nppmGbfl LL l)flWGg WflbflQ (hmuwmGbfl, :PmLLI.wmGbfl) , LlJL

JnLli~GwbflljwpwJ~G hmlimuwJ[lG Wflbfl : 
Swflpbfl hnflbflmu hmumu~ pwGwljG m Ljwqli[l lllWflpbfl t. WJG 

ljW[lnfl t l.JlWlllWGLj_bl 1-2%-[lg (lj~uwwGWL4WlflWj~G q.n[lz hnrtbr) 
u~G~LL 10-12% (ulLwhnf1bfl), GnLJG~ulj 15-17% (LbnGwliw[lq.wq.bmGw
J~G hnflbfl): flmuwljwG mwl[lwumwG~ uLLwhnflb[lmu ljwf1nf1 t 4m
mwljLI.bL GnLJG~ulj u~G~LL 20-22% hmlimu: 

1mlimu~ q.JnLflWlllGUlbuwljwG GzwGwljmpJntGQ zwm uba t: 'TJw
mwhwljwG ~t . n[l hnfl~ O[lq.wGwljwG GJmpbfl~ mumliGwu~flnLpJwG 
hw[lgb[lQ q.~mGwljwGCibfl~ nL2WI)flnLflJWGG bG W[ldwGwgbll)bnlLu 18-
fll) I)Wfl~ bflljflnfll) Ljbub[l~g : 

O[lq.wGwljwG Gjmpbfl~G mzWI)flnLflJnLG bG GLI.~flbl l)bnlLu Lnun
GnunLj_Q, fabJbflQ , CL4flbGq.bLQ , Pbfl9flL~nLUQ, llbflliwGo: O[lq.wGwljwG 
GJmpbfl~ u~Gpbq~ , G[lw p~li~wljwG Ljwqu~ mumliGwu[lflnLPJWG hwr 
gbflnLI. qpwf14bl bG 'TJ.U . Lmum~~LLQ, 4. . 11 . '-l.~LJWUUQ , U.U.Cumlj[l , 
O.CflbJGbflQ, t . Cnfl~G. U.'-l.wpuliwGo: 

1nf1mli O[lq.wGwljwG GjmpbflQ hmumu~ Lj_bf1w6uwG mbumpJwu 
uzwljliwG, hmlimu~ PWflWI)flnLfljWG m hwmljmpjmGGb[l~ llflnzuwu , 
hnf1wq.njwguwG m hnfl~ pbflfl~nLPJWG Ulllbll.MwG q.n[16mu, UflW Gzw
GwljmpjwG mumuGwu~flnLPJWG hw[lgmli liba Gbfll)flnLU mGbG 
Gwtulj~G tunflhfli)WJ~G lJ~mpJwG q.~mGwljwGGbfl r.'-l. .SJm[l[lCiQ , 
lJ .LJ. YnGnGn4wG, L.u .ULbeuwGI)[lnLj_wG, 4..4.. '11nGnliwf1JnLj_wG , ll.U. Of1-
Ln4o . r U . YWnLfl~~lLQ , ~G~L4bU GwLL Wfll.JlWUWhliwGjwG hnll.wq.bmG t-. p 
4..l>LWJq.[l, l> .llJmzn:PmflQ, lJ . CG~mgbLQ lL zwm nLfl~zGbfl : 

bflljWflWUJW mumuGwu[lflnLfljmGGb[lnLj_ L4W[lqLj_bL t , n[l hmum
UWJ~G GjmpbflQ pWfll) m pwqtlw4nll.liwG~ l)bfl bG tuw11.mu hnll.wqn
JWguwG, hn11.~ pbflfl~nL~JWG ~LLwLj_n[lliwG m qw[lq.wguwG, ~G~L4bu 
GwLL pnLJUbfl~ uGGflwnmpJWG L4[1ngbumu: 1mumu~ pwGwljnLj_ l4lUJ -



LiwGw4.nru1.w6 t hnrtr pbrrrm~JwG wumr6wGu: rG~ewG hnrtmli zwm 
hmlimu t 4mmw44_mli , WJUQWG Grw pGw4wG pbflrrm~JnLU[! pw[lO[l 
t. WJGewG hnrto hwrmum t pnLJubrrG wGhrwdbzm Liwm~btr m Ujn
mbugrwt Liwm~btr Liwljrn l.t Lir4rnuGGilwl11Wflflb[ln4_: 

ULibGWUJW ~W[lU hmlimuwJrG Gjm~bflr urG~btr m 'lflWUQ hwG
QWJGwgliwG ( 4.brwurG~bqr) Uj[lngbumli 4wGnGw4_n[l 4bflll.ln4. ~w[l
Liwg4_mli m trwg4_mli t hnrtr hmlimuwJrG GJm~bflr lllwzwro: 

~mlimuwJrG Gjm~bflr uGrG~bqr m 'lflWGg llWU'lWil QWJQWJUWG 
wlibGwUJW gr4twJrG Uj[lngbumli Liwm~btr hwGewJrG urwgm~JmGGb
flr ol.tn4. hnrtwJru tm6nLJ~ bG wGgGmli pnLJubrrG wGhrwdbzm 
uGGI1Wl11Wflflbfl[!, wqnmQ , 4Jnu4Jnfl[! , ljwtrmuu. 4wtgrmli[! , Lir4rn
l11Wflflb[l[!: 

PmuwljwG orq.wGrqliGbrr 4bGuwq.nr6mGbm~JnLU[! , hmlimuw
JrG GJm~bflr wnw2wgmliQ. 'lflWGg tf1ntuwq'lbgm~JmGo hwGewJru 
Liwur hbm , uru~bq4_w6 hmlimur llWU'lWil QWJQWJnLUG WllW2 bG pb
[lnLU tbnGwJrG WUjW[lUb[lmli UjW[lmGw44.nrt hwGewJrG uGGilWlilW[l
[lbflr Lizmw4wG hw4_wewq.rmu l.t UWUl~btr oltbflr 4.brwtf1ntumli : 
CGnrhr4. 4bGuwpwGw4wG 2fl2Wllll11nLJl11r. pnLJubrrG wuhrwdbzm 
4wrl.tn[l uGGilWlilW[l[lb[l[! 4bGGm[lnGwGmli bG hnrtr 4.bflrG zb[llilb[lmli : 

~mlimu[! 4Jrqrntnq.rwljwG wljmr4. Gj m~bflr WllPJnL[l t, GpwGmli 
brtw6 ur zwre 4.rmwurGGb[l , orq.wGw4wG ~~mGbfl l.t WJLU tu~wGmli 
bG pnLJUbflr w6[! : ~mlimur ewGwljo Ulw4wubtm 'lbUjQmli hnrtr ljbG
uwpwGwljwG w4mr4.m~JnLU[! ~nqwGmli t : 

~mlimur 'lbfl[! zwm Lib6 t hnrtr umrm4mmrwJr wnw2wgliwG 
Uj[lngbumli: ~mlimuo Ca-r l.t Mg-r hbm wnw2wgGbtnt1. 4wtgrmur l.t 
Liwq.ubqrmlir' 2rmu wGtm6btr hmliwmGbfl, UjWmmli t hnrtr hwGew
JrG Liwur Liw4brbuo . uwuGr4Gbro urliJwGg t unuGomli m gblibGmwg
Gmli : UJ11 t UjWl116Wil[!, n[l hmlimun4_ hw[lnLUUl hnrtb[lnLU, n[lnue Lirw
dwliwGw4 Lib6 ewGw4m~JWUp Ca-r l.t Mg-r rnGGb[l bG UjW[lmuw-
4mli , wnw2wumli t 2flW4WJmG, wq.[lnGnurw4wG mbuw4bmrg zwm 
wrdbew4.nr umrm4mmrw: 

~nrtr hqnrm~JmGQ UlWJliwGw4.nr4.w6 t hmumur mwrwMwG 
tunflnL~jwlip : rG~ewG hnrtwq.njwgliwG, hbmltwUjbU l.t hmlimuwq.njwg
LiwG Uj[lngbuub[l[! tunr zb[lUlb[l bG [!Uilq.[l4mli, WJUQWU Lib6 hnrtw
zb[lUl lt hqn[l W[lUWU1WpGw4 zb[lUl t WllW2WUmU : 

~wuwr4.btn4. orq.wGw4wG 4ntnr'l. hmlimuo mur pwflOfl 4twGnrt 
hwm4m~JmG : ~mlimun4_ hwrmum hnrtbflG mGbG 4twGLiwG pWflO[l 
mwrnrtm~JmG Lir2w4.wJflr9 w4_btr zwm 4wmrnGGb[l m wGrnGGb[l 
4twGbtm m UjWhbtm QG'lmGw4m~JmG : ~mlimuo pw[lO[lWgGmli t 
hnrtr pm4Jbrw4wGm~JwG hwm4m~JnLGQ , GUjwummli hnrtmli pwrb
tw4. wq.rn4Jrqr4wljwG hwm4m~JmGGbflr umbrtMWG[!: b[lp wGljwGnG 
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Lizw4m~JwG hbml.twGen4. mbrtr t mGbGmli hmlimur hwGewJGwgmli, 
GLj_wqmli t Grw ewGw4o. WUjW Lj_wmwGmli bG wq.rn4Jrqr4w4wG 
hwm4m~jmGGb[l[! pbflflrm~JWU UjWJUWGGb[l[! : 

~mlimur ewGw4G m nrw4Q 6wq.mliGwpwGw4wG l.t 4wrq.wpw
Gw4wG punrnz hwmljm~JmG t: ULibG ur mrlllrG pGnrnz t hmlimur 
4WJnLU UjW[lmGw4m~JnLU , nrnzw4r nrw4w4wG 4wqli , ru~Ujbu Gwl.t 
U[lW UjWZWflr 4WJnLU mbrtwpwztumu hnrtr Uj[ln4Jrtrmli : 

UlibG ur 4nG4flbl11 pGw4trliwJw4wG UjWJUwGGb[lmli, wlibG Lir 
hnrtwJrG q.nmmli, JnLflwewG~JnLfl pmuwljwG 4JnruwgrwJr mw4 4w
JmGwg4_w6 bG orq.wGw4wG UJm~brr urG~bqr l.t 4.brurG~bqr. WJ
urueG' hmlimuwq.njwgliwG m U[lW hwGQWjGwgliwG gr4LWJru Uj[ln
gbuGb[l[!: 

~mlimur ljmmw4mliQ hnrtmli n[lUjbu hnrtwq.nJwgliwG Wfl'lJnLU£, 
QG~wGmli t zwm llWU'lWrt: ~bml.twUjbu UjblilQ t hnrtG oq.mwq.n[l6bt 
WJGUjbu, nr 4wrq.w4.nr4.bG hmlimur urG~bqr m hwGewJGwgliwG 
lllflngbuGbro : 

Ub[l hwu[lWUjbmm~JwG hnrtbrmu , hwmljwUjbu Lizw4n4.r mwrw-
6m~JmGGbrmu. hmlimur UjW[lmGw4m~Jmuo Lib6 ~t: ~bmltwUjbu ur-
2ngwnmliubrr hwliw4wrq.o Ujbme t mrtrt4.w6 trGr n~ urwJG hnrtmli 
brtw6 hmlinLU[! UjWhUjwGbtmG, WJL Gwl.t 'lflW ewGw4Q wumr6wGw
pw[l w4.btwgGbtmG: 

nrn~GQ bG hnrtmli hmlimur ewGw4r UjWhUjwGLiwG m 
w4_btwgliwG Lir2ngwnmliGb[l[! : ~nrtmli hmlimur ewGw4G w4.btwgGb
LnL hwliw[l Gwtu UjbUlQ t U[lWGmli 4mmw4bt Lib6 ewGw4m~JWUp Lib
nw6 pmuw4wG m ljbG11wGw4wG LiGwgn[lllUb[l, n[l[! hmlimuwq.njwg
LiwG hrliGwljwG WllPJnLflU t: Pwgr WJ'l, pmuwljwG m ljbG11wGwljwG 
LiGwgn[lllUb[l[! UjW[lnLGwljmli bG pnLJUbflr uGGilW!lnL~JWU hwliw[l 
wGh[lwdbzm uGG'lWlilW[l[lbfl wqnm , 4Jnu4Jn[l , Mmlip , 4wtrmu, 4wt
grmli, Liwq.Gbqrmu, Lir4rnmwrrbr l.t WJLG: ~bmltwUjbu , hnrto hwru
mwgGbtn4. orq.wGw4wG LiGwgn[li1Ub[ln4_, urwdwliwGw4 WJU hw[lu
mwgGmli bGe Gwl.t pnLJubrrG wGhrwdbzm uGG!1WGJm~brn4.: 

~nrtmli orq.wGw4wG GJm~brr ewGw4r w4.btwgliwG Wfl'lJnLGw-
4_bm Lir2ngwnmli t tunmwgwGm~JnLU[f pwqliwlijw m urwliJW tun
mwpmJUbflr Lizw4m~JmGQ , orq.wGwljwG UlWflWfll11WGJm~bfln4.' q.n
Liwrtpn4_, mnr4Jn4_, qwGwqwG O[lq.wGw4wG tuwnGwrtpnLj_ UjW[lW[llilW
gmli(! : 

Uw4WJU WJU ur2ngwnmliGb[l[! 11bnl.tu pwLj_wljwG ~bG hnrtmli hm
LimuwJrG UJnL~bflr UjWhUjwGLiwG m w4_btwgliwG hwliw[l : UGh[lW
dbzm t 4wrq.w4_n[lbl hnrtmli mbrtr mGbgn11 4bGuwpwGw4wG Uj[ln
gbuGb[l[!, nrnue 4wmwr4.mli bG Liw4rn l.t urr4norq.wGrqliGb[ln4_: 
'Tlbme t hnrtmli umbrt6bt WJGlllrur Lir2w4.WJfl , nr urG~bqLj_bG m 4m-
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11wGwLl,nrntwo t hnfl.~ phflfl~nLpJwG wurn~tSwGn: t-oGwwG hnfl.nLI1 2Wlll -
hml1mu t ~mUlw~Ll,ml1, WJGRWG Gpw pGw~wG phflfl~nLPJnLG[! pwp{lp 
t, WJGewG hnfl.[! hWflnLUUl t J!nLJUbp~(j wGhpwdh2U1 I1WU1!hL~ nL L4n
lllbGg~WL 11Wlll!hL~ 11w~pn l.L 11~~pnuGGI)WlnWflflhflnLl.: 

Ul1hGwi1JW pwpl1 hml1muwJ~G GJmphfl~ u~GphL~ m llflWGg hwG
RWJGwgl1wG (Ll,hpwu~Gphq~) L4f1nghuml1 ~wGnGwLl,np ~hf1L4nll. pwf1-
11wgLl,ml1 m Lf1WgLl,nLI1 t hn11.~ hml1muwJ~(j GJmphfl~ L4W2Wf1[!: 

~ml1mUWJ~G £iJmphf1~ uG~Gphq~ m llflWGg llWGilW'l. EWJEWJilWG 
wl1bfiwi1JW g~~LWJ~G L4flnghuml1 11Wlll!bL~ hwGewJ~(j 11~wgmpJmG£ih
fl~ {ll.LnLl, hnfl.WJ~(i LnLOnLJp hG wGgGml1 pmjubp~G wGhpwdh2lll 
uGGilWlllWflflhfln· wqnUl[! , ~nu~nfl[!, ~WL~ml1n , ~WLQ~m11o . 11~~rm
ll1Wflflbf1[!: 

Pmuw~wG opq.wG~qi1Ghfl~ ~b(iuwq.npomCibmpJmGo, hml1muw
J~G CiJmphfl~ wnw2wgml1[!, llflWGg LftntuwqllbgmpJmG[! IJwGewJ~G 
llwu~ hbUl, u~GpbqLl,w6 hml1mu~ llWGilWil. RWJEWJmi1G WllW2 hG ph
pml1 LhnGwJ~G WL4Wf1Ghpml1 UjWflnLGw~Ltnll hwGewJ~G u(i(iqwlllWfl
flhfl~ 112ll1W~w(i hwLl,wewq.pml1 l.L 11Wlll!hL~ {ll.Lhp~ Ll,hpwlflntuml1: 
G(inph~Ll. ~bGuwpwGw~wG 2fl2WL4lllnLJU1~, pmJubp~G wGhpwdh2lll 
~wpl.Lnp uGGilWlllWflflhfl[! ~b(iGrnpnCiwGml1 b(i hnfl.~ Ll,bp~G 2hf1Lnbpml1: 

~ml1mun ~~~nLnq.~w~wG w~rn~Ll. GJmphfl~ Wll.PJnLfl t, Cipw(iml1 
bfl.WO 11~ 2Wf1E Ll,jllllwl1~(i(ibp , opq.w(iw~w(j ppm(ibp l.L WJLG ll.Jpw£iml1 
hG pmJuhp~ wtSo: ~ml1mu~ ewGw~o 1.4w~wuhLm llhlllEnLI1 hnfl.~ ~hG
uwpw(iw~wG w~Ul~Ll,mpJmGn PnLLWCiml1 t: 

~ml1mu~ llbfl[! 2Wlll 11h6 t hn11.~ UlllflnL~UlnLflWJ~ wnw2wgl1wG 
1.4nnghuml1: ~ml1muo Ca-~ l.L Mg-~ hhrn wnw2wgCihLnLl. ~WLQ~ml1~ l.L 
11wq.Ghq~ml1~· 2flnLI1 WGLmObL~ hml1wll1Gbp, L4WU1ml1 t hn11.~ hwGeLU
J~G 11wujl 11w~hpbu[!, 11wuG~lt£ibfl[! 11~11JwCig t unuG{lml1 m gbl1bGlllwg
Gml1: UJil t UjWllltSWil[!, nn hmllmunLl, hWflnLUlll hnll.hnml1 , npn(ie 11~w
dwl1wGw~ 11b6 ewGw~mpjwl1p Ca-~ l.L Mg-~ ~n(i(ibp bG L4WflnLGW
~ml1, wnw2wCinul t 2flW~WJmG, wq.pnGnl1~w~w(i lllbuw~blll~g 2Wlll 
wpdbewLtnn urnnm~rnmpw: 

~n11.~ hqnpmpJmGo L4WJI1wCiwLl,npLl,w6 t hmllmu~ mwpwOilwG 
tunnmpJwl1p: i"GwwG hnll.wq.nJwgl1w(i, hbrnl.LwUjbU l.L hmllmuwq.nJwg
llw(i UjpngbuGbno tunn 2bprnbp b(i [!Gilq.n~ml1, wJGRwCi 11b6 hnll.w-
2bf1Ln l.L hqnp wpi1Wll1WpGW~ zbfllll t WllW2WCimll: 

~wllwpLl,bLnLl. opq.wGwLtwG ~"L"~Il. hml1mun mG~ pwp{lp ~LwCin11. 
hwlll~mpJmCi: ~ml1munLl, hwpmurn hnll.bfl£i mGbG ~LWCil1w(i pwp{lp 
lllWflnll.nLPJnLCi. 11~2WLl.WJI1~9 wt.lbL~ 2Wlll ~wrn~nGGbp nL wG~n(i(jbp 
~LWGbLnL m UjWhbLm [!£illmGw~mpjmG: ~mllmun pwp()pwgGml1 t 
hnfl.~ pm~bpw~wGmpJwG hwlll~mpJmGn. GUjwurnmll hnfl.mll pwpb
LWLl. wq.pn~~q~~w~w(j hwrnltmpJmGGbp~ uLnbll.OilwCtQ: bpp w(i~wGnG 
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11zw~mpJwG hbrnl.LwGRnLl. lllbll.~ t mGbGmll hml1mu~ hwGewJCiwgmu, 
GLl,wqml1 t Cipw RWCiW~[!. WUjW Ll,wrnw(iml1 bG wq.nn-1>~q~~w~w(i 
hWlll~nLpJm(i(ibp[!' pbflfl~nLpjWG UjWjl1wG(ibp[!: 

~ml1mu~ ewGw~Ci m npw~o owq.muCiwpwCiw~w(i l.L ~wpq.wpw
(iw~w(i pGnnn2 hwlll~nLPJfll£i t: Ul1hG 11~ lll~Uj~G pCinpnz t hml1mu~ 
~wJmG UjwpmCiwLtmpJmG, nrn2w~~ nnwLtwLtwG ~wql1 , ~G!Ulbu Ciwl.L 
(ipw L4W2Wfl~ LtwJmG lllbfl.WPW2ll.Jml1 hn11.~ L4f1n-1>~L~ml1: 

Uub(i 11~ LtnG~pblll pGW~L~I1WJWltwG L4WJI1w(iGbpml1, wl1b(i 11~ 
hnll.WJ~Ci q.nrnml1, JnLflWEWG!JnLfl pmuw~w(i .1>npl1wg~WJ~ rnw~ ~w
JmGwgLl,wo b(i opq.wGwLtwG GJmpbfl~ u~Gpbq~ l.L Ll,bpu~Cipbq~ . WJ
u~GeG· hml1muwq.nJwgl1w(i nL Cipw hwGewJGwgl1w(i g~ltLWJ~Ci L4f1n
gbuGbp[!: 

1ml1mu~ Ltmlllw~ml1o hn11.ml1 np1.4bu hnll.wq.nJwgl1w(i WflllJmGe. 
[!CipwGml1 t 2Wlll llWCillW'l.: ~bllll.LW1.4bu L4blllE t hnll.(i oq.rnwq.np6bL 
WJGL4bu, nn Ltwnq.wLl,npLl,b(i hml1mu~ u~Cipbq~ m hwGewJGwgl1wG 
L4flngbu(ibp[!: 

Ubp hw(ipwUjblllnLPJWG hnll.bpml1, hwlllltWUlbU 112w~nt.1.~ ll1WflW-
6mpJmGCibpml1, hml1mu~ L4Wf1mGwLtmpJmGo 11b6 1t: ~brnl.Lw1.4bu 11~-
2ngwnnLI1Cibp~ hwl1w~wpq.[! UjblllE t nLil.f1.Ll.w6 L~(i~ "! 11~wJG hn11.mll 
bll.WO hml1mun UjWhL4WGbLm(i, WJL Gwl.L llflW ewGwlto WUlll~tSw(iw
pWfl wLl,bLWg(ibLm(i: 

nrm"(iE b(j hn11.ml1 hmumu~ ewCiwlt~ UjWhUjwCil1w(i m 
wLl.bLwgllw(i 11~2ngwnmi1Cibp[!: 1n11.mu hml1mu~ ewGw~(i wLl.hLwgCib
LnL hwl1wp Gwtu L4bLnE t Gpw(imll ~mrnwlthL 11M ewCiwltmpJwllp llb
nwo pmuw~w(i nL ltb(illw(iw~w(j il(iwgnp!l(ibp, np[! hml1muwq.njWQ· 
11w(i h~l1(iw~w(i Wll.PJnLflG t: Pwg~ WJI'l, pmuw~wG m ~b(illw(iwltw(i 
11GwgnnllCibp[! L4WPmCiw~mll b(i pmJUbfl~ u(i(illwnmpJw(i hwl1wp 
w(ihpwdb2Ln u(i(illWlllWflflhfl wqnlll , :tmu~nfl, Mml1p, ~WL~ml1, ~WL
g~ml1, 11wq.Gbq~ml1, 11~Ltflnlllwppbn l.L wnG: ~brnl.Lw1.4bu, hnll.[! hwpu
lllWgGbLnLl. opq.wCiwltw(i llCiwgnflll(ibpnLl,, ll~wdwl1w(iw~ WJG hwpu
rnwgGml1 b(iE (iwl.L pmJubp~(j wCihpwdb2lll uGG!lWCiJmpbpnLl,: 

1nll.nLil opq.wGwLtwG Gjmpbfl~ ew(iwlt~ wLl.bLWQI1w(i WflllJnL(iw
Ll,blll 11~2ngwnml1 t tunrnwgw(impJmGo· pwql1wi1JW m 11~wllJW tun
rnwpmjubp~ 112w~mpJmCin. onq.w(iwltwG L4WflWPLnWGJmpbpnt.l· q.n
l1wf1.pnLl,, lllnp.1>nll.. qw(iwqwG opq.w(iwltw(i tuwnCiw11.pnLl, L4WPWPlllW
gml1o: 

Uw~wJG WJU ll~2ngwnml1(ibp[! llbnl.Lu pwt.lwLtwG !b(j hn11.mll hm-
11muwJ~Ci GJmpbfl~ L4Wh1.4w(il1w(i m wLtbLwgl1wG hwl1wp: UCihpw
dhzrn t Ltwnq.wt.lnflbL hn11.mll rnb11.~ m(ibgnll. ltbGuwpwCiw~w(i L41'ln
gbu(ibp[!, npn(ie Ltwll1Wf1t.lml1 b(i 11w~pn l.L 11~pltnopq.wG~qi1Gbpnt.l: 
ITJblllE t hn11.nLI1 Ulllbll.ObL WJGUj~U~ 11~2Wt.lWJfl, np u~(ipbqLl,b(i nL ~m-
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uwGw~nrntwo t hn11r pbrrrmpJwG wumj16wGo: rGwwG hn11mu zwm 
hmumu t 4mmw4~mu , WJGpwG Grw pGw4wG pbrrjlmpJmGQ pwror 
t , WJGpwG hn'1Q hwrmum t pnLJubrjlG wGhrwctbzm uwm~bLr m L4n
mbGgjlwL uwm~bLjl liw4rn l.t ur4rnuGGfl.WlllW[l!1brn~: 

UubGwliJw pwru hmumuwJjlG GJmpbrjl ujlGpbLil m fl.!lWGg hwG
pwJGwguwG (~brwujlGpbqjl} L4rngbumu 4wGnGw~nr 4brl4n~ pwr
uwg~mu m Lrwg~mu t hn11r hmumuwJjlG GJmpbrjl 1..4wzwro: 

~mumuwJjlG GJmpbrjl uGjlGpbqjl m 11-rwGg fl.Wufl.W'1 pwJJ?WJliwG 
wubGWUJW gr4LWJj1G L4[lngbumu UWlll~bLil hwGpwjjlG ujlwgmpjntGGb
rr ol.tn~ hn'1WJj1G LntOnLJp bG wGgGmu pnLJubrjlG wGhrwctbzm 
UUUfl.WlllW[l[lb[lQ wqnlllQ, :jlnu:jln[lQ, 4WLjlnLUQ, 4WLQjlnLUQ, ur4rn
lllW[l[lb[lQ: 

Pmuw4wG orq.wGjlquGbrjl 4bGuwq.nromGbmpJntGQ, hmumuw
JjlG ujmpb[ljl wnw2wgmliQ , fl.[lWGg lf1ntuwqfl.bgmpjntGQ ~wGpwjjlG 
uwujl hbm , ujlGpbq~wo hmlimujlfl.WGfl.W'1 J?WJQWJmliG wnw2 bG pb
rmli LbnGwjjlG WL4W[1Gbrmli L4W[lntGw4~n'1 hwGpwjjlG UUUfl.WlllW[l
rbrjl uzmw4wG hw~wpwq.rmli l.t UWlll~bLil al.tbrjl ~brwlf1ntumu : 
CGnrhjl~ 4bGuwpwuw4wG 2!12WL4lllnLJlllj1, pnLJubrjlu wuhrwctbzm 
4wrt.tnr uGGfl.wmwrrbro 4bGGmrnGwGmu bG hn11r ~brrG zbrmbrmu: 

=imlintUQ :jljlqjlnLnq.jlw4wG w4mr~ Gjntpbrjl W'1PJnL[l t , urwumu 
b'1W0 ujl zwrp ~jlmwlijlGGb[l , orq.wGw4wG ppmGbr l.t WJLU tupwGmli 
bG pnLJubrr w6o : ~mumujl pwuw4o 1..4w4wubLm fl.bl4pmli hn11r 4bG
uwpwGw4wG w4mjl~nLpjntGQ pnqwGmli t : 

~mumujl 11-bro zwm ubo t hn11r umrm4mmrwJr wnw2wguwu 
L4rngbumu: =i mumuQ Ca-jl l.t Mg-jl hbm wnw2wgubLn~ 4WLgjlmup l.t 
uwqubqjlmlip' 2flnLU WULntObLjl hmuwmGbf1, L4Wlllntli t hn11j1 hwupw
JPG uwup liw4brbuQ, uwuGj14GbrQ upliJwGg t unuGamu m gbubumwg
Gmu: Um t L4Wlll6WnQ, nr hmumun~ hW[lnLUlll hn'1bf1nLU, nrnup upw
ctwuwuw4 libo pwGw4mpJwlip Ca-p l.t Mg-p pnGGbr bG L4WrmGw-
4mli , wnw2wGmli t 2f1W4WJmG, wq.rnGnupw4wG mbuw4bmjlg zwm 
wrctbpw~nr umrm4mmrw: 

~nflp hqnrmpJmGo L4WJliwuw~nr~wo t hmumup mwrwouwG 
tunrmpJWlip : rGwwG hnf1wq.njwgliwG, hbml.tw1..4bu l.t hmumuwq.njwg
uwG L4rngbuGbro tunr zbrmbr bG QGfl.q.r4mli , wJGpwG libO hn'1w
zbrm l.t hqn[l W[lUWlllWpGw4 zb[llll t wnw2wGmli : 

~wuwr~bLn~ orq.wGw4wG 4nLnrfl., hmumuo mGjl pwrar 4Lw0n'1 
hwm4ntpjmG: =imlimun~ hwrmulll hn'1b[lG mubG 4LWGliw(i pW[lC[l 
mwrnflmpJmG lij12w~wmjlg w~bLjl zwm 4wmpnGGbr m wGjlnuubr 
4LWUbLnt m L4WhbLnL QUfl.ntGw4mpJmG: ~mumuQ pwrarwgGmu t 
hn11r pm:jlbrw4wGmpJwG hwm4ntPJnLUQ, G1..4wummu hn11mli pwrb
LW4 wq.rn:jljlqj14w4wG hwm4mpJmuubrp umb11Mwuo: brp wG4wGnu 
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lizw4mpjwG hl::iml.twGpn4 llll::i'111 t mGbGmli hmumujl hwGpwJGwgmli, 
G~wqmli t Grw pwGw4Q, WL4W LtwmwGmu l::iG wq.rn:jljlqj14w4wG 
hwm4mpJmuGbro· pbrrrmpJwG L4WJliwGGbro: 

~mlimujl pwGw4G m nrw4Q owq.mliGwpwGw4wG l.t 4wrq.wpw
Gw4wG pGnrnz hwm4mpJmG t: Ulil::iu ujl lllPL41lG pGnrnz t hmlimujl 
4WJmG L4wrmGw4mpJmG, nrnzw4r nrw4w4wG 4wqli , j1G~1..4bu Gwl.t 
Grw 1..4wzwrr 4wJmG ml::i11wpwztumli hn11r L4rn:PrLrmu: 

UlibG lijl 4nG4rbm pGw4LjlliWJW4wG L4WJliwGGb[lntli , wubG lip 
hn'1WJj1G q.nmmli, JnL[lWpwG~JnL[l pmuw4wG :Pnrliwgjlwjjl mw4 4w
JnLGw~~wo l::iG orq.wGw4wG GJmpbrjl upGpbqjl l.t ttbrujlupbqjl , w1-
uj1GpG hmlimuwq.njwgliw(i m urw hwGpwjGwgliwG g114LWJj1G L4rn
gl::iuGI::iro: 

~mlimup 4mmw4mliQ hn11mli n[lL4bU hn'1Wq.njwgliw(i W[lfl.jnLGp , 
QGpwGmli t 2Wlll fl.WUfl.W'1: ~bl.IlltWL4GU L4blllp t hn11G oq.lllwq.n[lObL 
WJGL41::iu , nr 4wrq.w4nr~l::iG hmlimujl ujlGpbqjl m hwGpwJGwgliwG 
L4rngbuGI::iro : 

Ubr hwGrwL41::illlntpJwG hn'11::irmli , hwm4w1..4bu lizw4n~jlmwrw
ompJmGGbrmli , hmlimujl L4W[lmGw4mpjnLGQ libo ~t: ~bml.tw1..41::iU lij1-
2ngwnmliGI::irj1 hwliw4wrq.o L4blllQ t nL'1'1~wo LPGr n~ lijlwJG hn 11mu 
b11wo hmumuo L4Wh1..4wGbLmG, WJL Gwl.t fl.llW pwGw4o wumj16wGw
pwr w~l::iLwgGbLmG : 

nrnQGp bG hn11mu hmlimujl pwGw4j1 L4Wh1..4wGuwG m 
w~l::iLwgliwG lij12ngwnnLliGbro : ~n11mli hmlimujl pwGw4G wttbLwgGb
LnL hwliwr Gwtu L4blllp t GrwGmu 4mmw4bL libo pwGw4mpJWUp lib
nwo pmuw4wG m 4bGfl.wGw4wG liGwgnrfl.GI::ir, nro hmlimuwq.nJwg
uwG hjlliGw4wG WflPJnL[lU t: Pwgjl WJfl., pnLUw4wG m 4bGfl.wGw4wG 
liGwgnrfl.GI::iro L4WrmGw4mli bG pnLJubrjl uGGfl.wnmpJwG hwuwr 
wGhrwctl::izm uGGfl.wmwrrbr wqnm , :jlnu:jlnr , Mmlip , 4wLjlmli , 4wL
gjlmli, liwq.GI::iqtmLli , ur4rnmwrrbr l.t WJLG : ~bml.tw1..4bu , hn11o hwru
mwgGI::iLn4 orq.wGw4wG li(iwgnrfl.GI::irn~ . upwctwliwGw4 WJU hwru
lllWgGmu l::iGp Gwl.t pnLJul::irjlG wGhrwctbzm uGGfl.WUJnLPI::irn~: 

~nflntU orq.wGw4wG Gjmpb[ljl pwGw4r w~bLwgliwG W[lllJnLUW-
41::illl lij12ngwnnLli t tunmwgwGmpJntG[! ' pwqliWUJW m lijlwlijw tun
mwpnLJubrjl lizw4mpJmGQ, orq.wGw4wG L4W[lW[lmwGJmpbrn4' q.n
liwflpn~ . mnr:jln~, qwGwqwG orq.wGw4wG tuwnGw11pn~ L4Wf1WfllllW
gmliQ: 

Uw4WJG WJU lij12ngwnmliGb[lQ fl.bnl.tu pw~w4wG ~l::i(i hn11mli hm
lintUWJpG Gjmpl::i[ljl L4WhL4wGliwG m wttl::iLWQliwG hwuwr : UGhrw
ctl::izm t 4wrq.w~nrl::iL hnflmli mb11j1 mGbgn11 41::iGuwpwGw4wG L4rn
gbuub[lQ, nrnup 4Wl11Wf14mli bG liw4rn l.t upr4no[lq.wGpquGI::irntt: 
'l)bl.IlQ t hnflnLU Ulllb'10bL WJUL4j1Up lij12W4WJ[l , nr upGpbq~l::i(j nt 4m-



lilw~Lj_bG w4_bLI1 ~WJnLU hmu~Gwj~G ~~mubfl m rwwug u~wgm~Jmfi
Gbr hmuwlllfib[l : <-lbfl2~Gubru zwlil ~WJnLU bG J?WJJ?WJUWU lilbuw~b
lil~Q , 2rmu ~bG Lm64_mu m hbzlllm~JWUp lbG hbnwfinLu hnrt~g : nLU
lil~ UjblilJ? t hnrtnul ul11brt6bL OUjlil~UWL Of'lWJ~G , 2bflUWJ~G nbd~uubr. 
u~2wt1.wJf1~ lbqne ~wu ~bqne~G tlnlil nbw~g~w : 'TJblilJ? t ul11brt6bL 
wJGUl~u~ UjWJuwGGbfl, nr hmumuwJ~G GJm~bfl~ u~G~bq[! q.brw~zn~ 
f'lflWUQ hwfiQWJUWQOWU[! Lj_bf1WU~G~bq~G: 

=1nrtmtl hmtlmu~ UjWhUjWUOWu hWflQnLO wnW2UW~W[lq. uzwuw
~nL~JnLU mu~ hnrt~ tlzw~m~JWU 6~zl11 hwtlw~w[lq.~ ~~rwnmtl[! , nrn4. 
~wrq.wLj_n[1Lj_nLU bG OI)WJ~U, 2bf10WJ~U m 2flWJ~U nbd~tlub[l[! L. f'lflW 
hblil ~wlll4.w6 ~bGuwpwuw~wG Uj[lngbuGbro: 

nnnq.4_nrt hnrtbflnLU orq.wuw~wG Gjm~b[l~ J?WJJ?WJOWG Uj[lngbu[! 
f'lWUf'lWf'lbgfibLnL ~wrL.nr tl~2ngwnmtl t nnnq.tlwG 6~2l11 nbd~tl~ uwh
tlwGmtl[! , LflWgmg~l nnnq.mtlubfl~ ~wlilwflmtlo L. wJLG: nnnq.uwu 
6~zl11 hwtlw~wrq. ~~rwnl:iLn4., 4wrl:iL~ t 4wrq.w4_nrl:iL 2flWJ~G, Of'lWJ~u 
m 2Uf10WJ~G nl:id~tlGI:ifl[! L. hnrtmtl l11Uf'l~ mubgnf'l ljbGuwpwuwljwu 
lllflngl:iuul:ir£!: . 

=1mtlmuwq.nJwgtlwu UjWJtlwGul:ir~ LW4.wgtlwG hwrgmu ~wrL.nr 
GzwGwljm~JmG mG~ hnrtl:ifl~ llbL~nf1Wl11~4. 4_~6w~~ pwrbLw4.muo: =1n
rtbfl~ UbL~nflWQ~WJ~ 6wGWUjWflhn4_ hGwrwLj_nfl t I)Wnumtl LW4.wgGbL 
n~ tl~wJG uzwlj4_nrt 4mLl11nLf1WGbr~ w6~ m qwrq.wgtlwu UlWJuwGul:i
fliJ , WJLL. hnrt~ 2flW2bflOWJ~U nL 2f1WOI)Wj~G nl:id~O[lbfl[! L. l)[lwGml ~u~ 
W\.jlil~Lj_wgGbL, tl~wdwuwGw~ 4wrq.w4_nrbL hnrtmtl l11Uf'l~ mubgnrt 
ljbGuwpwuwljwu lllflngl:iuubr£!: 

=1nrt~ ~LwCinrtwljwG hwlil~nL~JmG wubLn4. hwu~wgl{mtl t 2flnLU 
Lm6l{w6 ljwtl 4wtu4.w6 GJm~bfl, ~Ci~Ujbu Gwlt 2f1WJ~G q.nLnrz~ubr 
4Lwfil:iLm m UjwhbLm hwlil~nL~JnLGQ : 4LwGnrtw~wG hwlil~nL~JWU 
2unrh~l{ hb2l11 LnL6l{nrt uGGI)WflWfl ujm~b[l[! UjWhl{mu b(j hnrtmu lt 
lbG L4.wg4_mu m hbnwumu 211~ hblil : 

4LwGnrtw4wu , hwlil\.jWUjl:iu pnLJUI:ifl~ QUlilflnrtwljwG ~LwCinrtw4w
Gm~JwG zun[lh~l{ t, _ nr hnrtmtl ~mlilw~Lj_mu tiG pnLJutir~G wGhrw
dl:izlil UUUI)W[lW[l UJnL~br : 4LWUnflwljwGm~jnLU[! ub6 lw~n4. ~wtt•
l{w6 t hnrtmtl lJnLn~l'l tlwuu~ljGI:ifl~ UjWflmGwljm~JnLG~g : 4nLn~I)GbrQ 
UJnL~~ WJU wtll:iGw~ner tlwuG~ljGbrG IJG, nrnue 0,1 tl~4rnG~g ~ner 
bu: 4nLn~l) uwuG~ljGI:i[l[! tlb6 tlwljl:i[lbufl 2Unflhr4. PWflG[l nl:iw~g~WJ~ 
hwlil\.jnL~JnLU bG l)pultnrmtl lt mGbG 4LwfibLm [!UI)nLGw~m~JmG: Uwu-
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G~ljubfl~ l11f1WUwq.6~ ~nj?flWQOWGQ qmq.QG~wg tlb6wumtl t urwGg 
QUf'lhWUnLfl uwljbflbUQ L., 4LWUbLm muwljm~JnLUQ : 

4nLn~I)GbflQ bfllj~nq hwtlw4wrq. bG L. ljwqu4_w6 bG f'l~Ulllbflu 
~ml~9 (hnrt~ ~nln~I)Ubfl~ qwuq.Lj_w6) L. f'l~Ulllbflu U~2W4.WJf1~9 (hnrtw
J~G LnL6nLJ~ ) : 

4nLn~I)Ubf1~ uwu~(j ubfl\.jWJ~U lilbUnL~JWU hwuwawju (u.u. 'TJnl)
l)mpG~ , 1982) f'lflWGg punrnz wnwGauwhwl114m~JmGGbr~g ublju tL 
WJU t, nfl I)~UUjbflU ~nLL~ nL I)~UUjbflU 0~2W4.WJf1~ 0~2Lt, WJU~UQU ljn
Ln~I)WJ~U tlwuG~4~ (u~QbL~)4nr~q~ tlwljbrbu~G wnw2wumu t ~nuub 
fl~ ~fl~UW~~ tLI:i\.jlilflW~WU zbfllil : rnuubfl~ \.jfl\.jUW~~ tLb~lilflW~WU 
zbfllilQ ljwqu4_w6 t Gbre~u · wGzwrcr ~nuGbrr UjnlilbGghwLQ npnznrt 
2Gfll11~g , nrQ ~n4.wLbUl11 ~WUjnLj_ WUnLfl ~wllj4_w6 t ~nr~q~ hblJl Lt W)l
lilWJ?~U· hwljwnw~ L~9J? mGI:ignrt ~nGGI:ifl[! ~ntuhwlilmguwG bG~wr-
44.nrt zbfllil~g: <DntuhwlilmguwG bG~wr44.nrt zbfllil~ uwuG~~Gbfl~ or 
tlwuQ wGzwrcr t. ewG~ nr l)flwGe wumr 4wlll4.w6 bG ~nGGbr~ Gl:ir
eru zbfllil~ hblJl , ~ulj tl~ UWU[! 2Wf10nLU t Lt wnW2WQUnLU t WfllilWQ~U 
ljwu l'l~:f>mq 2Gfll11 , nrG [!GI)mGwlj t ~ntuwGw\.jwJ~G nl:iwljg~WJ~ : 

'TJnlill:iGg~WL[! nrn2n11 2Ufll11~ ~nGGI:ifl~ ljwqu~g ljwtu4_w6 l11Wfl
pbf1nLU IJG wgftf}n/1f}ubf7, pwqnj1f}Ubf7 & wilj}nfftumftfJUbf7: Ug~l)n~l)ub
flQ pwgwuwljwu l~QJ?W4.nr4_w6 4nLnfti)UI:iflu bG, nrnue UjnlilbGg~WL n
f1n2nrt 2Ufll11nLU UjWflnLGwljmu IJ(j wu~nuul:if1 , ~u~ fl~:J>mq 2Ufll11nLU 
~wlil~nGGbr : Pwqnfii)GI:iro l)flwljwu L~gew4.nrl{w6 4nLn~I)Gbr l:iu, n
rnGe UjnlJlbug~wLQ nrnznrt zbrlilmu lllwrmuwljmu bu ljwlil~nGGI:ir . 
~ulj I)~:J>mq 2Uf1l11nLO wu~nGGbr : Uu:f>nL~liln~I)UUflU WJU \.jnLn~I)UbflU 
tiu , nrnGe. 4wtul{w6 pH-~ tlb6m~JnLU~Q . ~wrnrtl:iCi hwui)IJU q.wl lt nr
Ujl:iu pwqn~l)ubp, Lt. nrlllbu wg~l)n~I)Gbr : 

Ly. 15. 4nLnllflWL urgt. Lr uiubt\wu ,r t: 
ywnmgtj ll!Op[1 (Q Uin l. .r . q.n 11· 
pm[m t[tl) 
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~nrtr LJntnrllGbflr hroGwljwG qwGq.l{woo pwgwuwljwG tr9QW
l{npl{w6 4ntnrf1Gbfl bG wgr'lnrflGbfl, npnGQ hflbGg llh4JmqrnG 2bfl
mmd U1WflmGw4btnLl LjwmrnGGbfl, wnw2 bG pbpmo tflntuwGw4wJrG 
nbwl.Jgrw: 

YntnrflGbpo hbrtm4 4Jwqr Gljwmowop mGbgwo l{bpwpbpomGQr 
mbuwljbmrg pwd"wGL{mo bG bpljm tuopr w) htl'lfln4>rt (2f1Wdbm) Ljn
tnrllGbfl, npnGI;? oGflmGw4 bG 211r dntbl.JnqGbfl LJtwGbtm LL wnw2wg
Gbtm or 2WflQ 2bflU1bflh9 Ljwqdl{w6 f1UJrtWG~ (l.JntnrflGbpr hhflflUJU1W
grw) , p) hhflfln4Jnp (2flWObpd} 4ntnrf1Gbfl , npnGQ hflbGg liwuGrLJGbpr 
2nlfl2 2flWJhG ~Wil,UJG~ ibG wnw2wgGmu: 

Cum Erlirw4wG 4wqtlr. hn11r LJntnrllGbflo pwawGL{mu bG bpbQ 
hruGwljwG tuupr· hwGQwJrG . opq.wGwljwG LL opq.wGwhwGQwJrG: U
hw wJu bpbQ tumup 4ntnrllGbflr wlipnll,2w4wGm~JmGo. npmli mb11h 
bG mGbGmli 4twGtlwG bplLnLJ~GbflQ, Ljn~Ltmu t hnrtr 4twGnll, hwliwtrfl : 
Swppbfl hnll,bpmli 4twGnll. hwtlwtrflr ubom~JmGo mwppbfl t: Opr
Gwlj, uLLwhnll,bflntli, npnGQ hwpmum bG hmtlmunl{ LL mGbG owGp tlb
tuwGrl.JwljwG Ljwqli , 4twGnll. hwliwtrflD ljwflnrt t Ljwqlibt hnrtr LJ2n11 
urG~LL 50-70%, urG~flbn hmlimunl{ wrtQwm wl{wqwJrG hnll,bpmli wJG 
unl{npwpwfl ~r q.bpwqwGgnLli 3-5%: 

~wGQWJtlG l.JntnrflGbp[! GbpljwjwgGmu bG bpljpnflflWJhG hwGQUI
mbuwljGbpr (wlibGrg wnw2 Ljwl{wJrG) liwuGrLJGbfl, rG~U1bu GwLL hr-

. flOf?ur'l tuuphG U1UJmljwGnrt hwGQwmbuwljGbpr liwuGrLJGbfl 
[Fe(OHhnH20], [AI(OH)3·nH20], (Mn20 3 nH20) , (Si02 nH20): 

Opq.wGwljwG l.JntnrflGbflQ hmumuwJhG GJm~bflG bG , rul.J opq.w
GwhwGJ;?wJrGGbflQ Ljwqlil{wo bG opq.wGwljwG LL hwGQwJrG l.JntnhflGb
flh tf\ntuwqflbgnt~jwG 2GnphrLl wnw2wgw6 dwuGrl.JGbphg: ~nll,nttl 
l.JntnrflGbflh wnljWJnt~) ntG[! LL, hbmlLwU1bu , l.JtwGnrtwl.JwGm~JwG ub
Ont~jntG[!, wupnrt2nLf'Jwlip l.Jwtul{w6 t Ljwl{r m hmumur QwGwljmp
JnLGhg: 

Opq.wGwljwG LJntnrllGbpr hmumur 4twGuwG mwpnrtm~JmGo . 
oum U.u.Un4ntnLtu4m LL Y.Y.C+bflflnJgr, 8 wGq.wu q.bpwqwGgnu~ t 
hwGQwJrG LJntnrflGbpQ: 

Pntnfl l.JntnrflGbflQ ljwflnll. thGbt bpljm mwppbfl Llr6,11Ljmu . 
w) l.Jntnr'ltnt6ntJf1h Llr6wljmu LL , p) tflw~rtGbflr Ljwu Guml{wo

Qr LtrawLJnLt: 
nnt Llr6wljmu l.JntnrflGb[l[! q.mGL{mu bG WJGI;?WG d"wuwGwlj , QW

Gr l').bn GpwGQ mGbG Lh9f?wl{npmtl : bpp WJ'l Lh9ED l{bpwGmu t Ljwli 
ibqnQwGmu hwljwnw4 th9Q mGbgn11 GJm~bpnl{ (LjwmrnGGbpnl{ Ljwo 
wGrnGGbpnl{) , l.Jntnrll uwuGr4Gb[1[! urwGmli bG hflWfl LL WOW2UJGmo t 
Guml{w6Q: UJu l11flngbu[! , wJurGQG l.Jntnrll tmomwr Llh6wl.Jhg 
Guml{w6I;? aLLrG wGgGbtQ. Ljn~l{mli t LJntnhllGbflr uwljwpflmu ljwt~ 
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Ljnwq.mtmd, tJU4 Guml{w6Qh Llh6w4h9 tntOnLJ~h Llh6wljhG wGgGbtQ 
U1bl11mmd: YntnhflGbflh uwljwpfltlwG L11f1ngbuo ~wtflwqwGg LjwpLLnp 
G2wGwljm~JmG mGr hnll,mli LjwJmG umpmljmmpwJr umbrtMwG q.np
omli : 

YntnhflGbflh liwljUJflflnLU[! Ljwpnll, t trGbt hbmwflUJflO LL ni hbmw
flWflO, wJurGQG ur flbl11Qmd Guml{woQr Llh6w4r9 wGgGmli t tm6nLJ
f1h , rul.J liJntU flbU1Qnttl ih wGgGmu: 

UJG flbU1Qntli , bpp l.JntnrflGbpr liwljwflflnLU(! Ljwmwpl{mu t urwp
d"bQ LjwmrnGGbpnl{, dwljWflflLlUJ6 l.JntnhflGbfl[! hbU1WflUJflO lL wGLjw
JnLG bG . rul.J bpp liwljUJflflnLU[! Ljwmwpl{mli t bpljwpd"bQ m bnwpd"bQ 
LjwmrnGGbpnl{, GpwGQ wGhbmwflWflO bG LL WiQh bG [!GljGmli 2flh tm-
6btrm~JwG hwGflbl11 ubo l.JwJmGm~Jwlip: 

~n11r 4twGnrtw4wGm~JntG[! pwflfl bplLnLJf1 t, nprG liwuGwljgmli 
bG rGiU1bu Qhlihwl.JwG , wJGU1bu ttlibtuwGrl.JwljwG , 4Jrqrl.JwljwG , 4Jr
qrljwQhlirwljwG m LjbGuwpwGwljwG l11f1ngbuGbpo: UJu mbuwljbmrg 
tt nmu q.rmGwljwG Y.Y.qbflf1nJ9t:! mwppbpmli t hnrtr 4twGnrtwl.Jw-

\ Gm~JwG htlGq. mbuwlj ubtuwGrljwljwG, 4Jhqhl.JwljwG , 4JrqhljwQrdhw
LjwG , Qhlirwl.JwG LL LjbGuwpwGwljwG: 

'T\bmQ t G2bt. np hn11r l.JtwGnrtwGm~JwG hrGq. mbuwljGbprg 
urwJG 4JhqhljwljwG m 4JrqrljwQhlihwl.JwG l.JtwGmliGbpG bG wGlih2w
LjwGnpbG l.Jwl11Ltw6 hnll,wJrG l.JntnhflGbflh hbm: 

Ubfuw/Jftljw{jw/J {jfw/Jnuf: LrGbtnLtowljnmljbG liwpurG. hnrtG QG
'lntGwlj t rfl 6wljnmrGbpmli U1Whbtm 2flh lib2 4wtul{w6 liwuGrlJGbp , 
npnGg mpwliwq.roG wl{bth tf\nQfl t, QUJG hnrtr 6wljnmrGbphGo: Ub
tuwGhljwljwG l.JtwGuwG 2GnphhLl nnnq.l{nrt LL wJl 2flbflr lib2 4wtul{wo 
uwuGrLJGbfl[! U1whl{mli bG hn11h ljnrtlihg , nflr 2GnphhLl Gpw l{bprG 2bfl
mbpmli mb11h t mGbGmli Gmpp ubtuwGrljwljwG uwuGnl.JGbflr. opq.w
GwljwG LL WJl GJm~bflh ljmmwljmli : 

YtwGuwG UJ)U brtwGwljG wGtlh2wl.JwGnpbG l.JwU1l{w6 t hnrtr ub
tuwGrljwljwG Ljwqur hbm: I"'GiQWG ubtuwGrl.JwljwG Ljwqd[! 6wGfl t , 
wJGI;?wG tf\nQfl bG Gpw owljnmrGbfl[! LL, hbmlLwU1bu, hnll,G mGr uwu
GrLJGbfl l11whbtm twLl hwmljm~JmG : UbtuwGrl.JwljwG 4twGuwG 
bplLnt)~[! U1f1Wljmhlj ljjUJGQnLU l.Jhflwnmu bG ur 2WflQ pGtuq.wl{wnGb
flnLU, uwuGwl{n[lUJU1bu 2flbfl 4Jhlll1flbtm hwuwp: 

!bf1qf11jwljw/J {jfW/Jnu.J: YtwGuwG WJU alL[! 4WL11Llw6 t uwG[l llhU
U1bf1Ul{w6 uwuGrLJGbflh uwljbpLLm~wJhG tGbpq.hwJr hbm: Yntnhll 
liwuGrl.JGbflh uwljbplLntJ~h ttbl.JmpwljwG md"h 2Gnphhl{ UJflUnppghWJh 
bG bG~wpljl{mli 2flWJhG q.ntnf12rGbfl, LL U1Whl{nu.'i 2flntd tm6l{wo mwp
flbfl m qwGwqwG G)m~bp : 

UwljbpLLm~wJrG tGbpq.rwG LJwtul{wo t hnrtr llhUU1bf1uw4wGmp-
1wG wumrawGrg : ~bmwU1bU , rGiQUJG hnrtr ubtuwGrlJwljwG LjwqliQ 



6wG(l t, WJGEwG zwm bG hwGEwJpG m O(lqwGw4wG 4nLnrtlGb(1[1 , l.t 
4LwGmliG tL hwliWUJWU1WutuwGwpw(llib6 t: 

tpb hn11r liwuGp4Gb(1[1 2!12WUJWLI1nll hbllm4 L/lnLLP 4nGgbGU1(1W
gpwG wLtbLil lib6 t, EWG 2!12WUJWLI1nll [m6nLJpGb(1[1 , WUJW hn11r liwu
Gr4Gb!lll 4nlllillg liw4w4LwGLtw6 GJmpb(lp lip liwuG wGgGmli t LnL-
6mJpll lib2, WJU!lGEG mbllll t mGbGmli pwgwuw4wG liw4w4LwGmli: 
Pwgwuw4wG liw4w4LwGliwG tlbUJEnLli L/lnE(lWGmli t liwuup4[1 2!12W
UJWU1nll hb11m4 L/lmLr tummpJmG[I: 

Uw4wJG b(lp hnllWJpG LnL6nLJpmli tummpJnLG[I lib6wGmli t, WUJW 
LnL6nLjpmli b!1W6 WJU 4wli WJG Gjmpb(lp lin[b4mLGb(1[1 oqLtmli bG hn-
1111 liwuGr411 4nlllillg l.t tumwGmli G(lw liw4b(lbupG: uliwG b(ll.tnLJp[l 
4n~Ltmli t fl!1W4wG liw4W4LwGmli : 

~(lWJpG qn[n(lzpGb(l m qwGwqwG WJL GJmpb(l liw4w4LwGbLm 
hn11r [1GtlmGw4mpJmGG mGr 4w(ll.tnf1 qn(16w4wG GzwGw4mpJmG: 
CGnf1hll4 WJtl hwm4mpjwG, hn11mli UJWht.lmli bG pnLJub(lp uGGtlw
nmpJwG hwliw(l WJGUJrur ~wL/lwqwGg 4w(ll.tn(1 lipwgmpjmGGb(l, rG~
UJPUPE bG, Of1pGw4. wlirw4[1 l.t WJL uGGtlWf1W!1 ll1W(lf1b!l m lipwgmp
JmGGbfl, n(lnGE wnw2wGmli bG Of1qwGw4wG GJmpb(lp ll1W(lf1WLm6-
liwG hbml.twGEnLt: 

12/u.fjJwljwu lJfwunuJ: 4LwGliwG WJU b11wGw411 tmpJmGG WJG t. n11 
hnllwJilG Lm6mJpmli b11w6 lip 2W!1E GJmpb(l , zL/lLlbLnLl hn11r hbm, Ell
lirw4wG nbw4grwJr lib2 bG limGmli LL wnw2wgGmli wG[m6bLil 4wli 
Ell~ LnL6bLil lipwgmpJmGGbfl , n(lnGE, UJWhLlbLnLl hn111l 4nlllillg . WJG 
UJW2ll1UJWGmli bG LLlwgmlipg: UJuUJbu , Of1pGw4 . hn11r lib2 umUJb(l
~nu~wm limgGb[pu ~nu~nf1w4wG ppmG L/lntuwqtlbgmpJwG lib2 t 
limGmli hn11mli qmGLtnll w6tuwppLtwJrG 4wLgllmlir hbm, wnw2wgGb
LnLt211mli am6Ltn11 4wLgrmlir ~nu~wm, nf1[1l.t UJwhLtmli t hn11r 4nll
lipg . 

2Ca(HC03)2+Ca(H2P04h=Ca3(P04)2+4H2C03: 
l>nu~n(lw4wG PPLlll wG[m6bLil Wllb!lll lipwgmpJmGGb(l 4w11n11 

bG wnw2wGwL Fe-nLtLL Al-nLt hw(lmum hnllbf1mli ~nu~nf1w4wG UJW
(1W(lll1WGJmpb(l limgGb[pu, n(lp dwliwGw4 wnw2wGmli bG wG[m6bLil 
FeP04 l.t AIP04: 

UJG pn[nf1 hbzm [m6Ltn11 GJmpbf1[1, n(lnGE nLf1P2 lipwgmpJmGGb(lp 
hbm L/lntuwqtlbgmpJwG lib2 limGbLnLt ~bG 4wf1nll wnw2wgGbL wG[m-
6bLil 4wli tldt.lw(lWLnLJ6 GJmpb(l , Elllirw4wG 4LwGliwG ~bu bGpwf14-
Ltmli : 

:b/7q/7ljwp/7t.f/7w[fwu [fwtJ l/7nfuwuwljw;j7u lffwumt.f: 4LwGliwG wJu 
ol.tp tmpjmGG WJG t. n(l hnllr UJilGtl L/lnLLnLli b!lw6 4wmpnuGbf1[1 hw
liW(ldbE EwGwltnLPJwlip L/lntuwuw4Ltmli bu hnllwJrG LnL6nLJpmli b-
11W6 4wmpnGub(lp hbm: !?wur n(l hnllWJpG l~nLnltlf[tb(l[l hpL~uw4wGmli 
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LP9EWLlnf1Ltw6 bG pwgwuw4wG LP9EnLt. mumr hnll[l [nLCnLJPP9 4LW
Gmli t 4wmpnGGb(l: 

~n11r LL w11bf11l [m6mJpll L/lntuwqtlbgmpJwG tlbUJEmli 4wmpnG
Gb(lp L/lntuwGw4liwG UJ(lngbu(l 4w(lbLil t UJWll14bf1bL hbmlLJWL oltnt.l. 

] ]

NH+ 
hn11 4.4 Ca++ + 2NH4 CI ~ hn11 4.4 NH; + CaCI2 

8wG4wgw6 4LwGLtw6 4wmpnG hwliWUJWU1wutuwG UJWJliwGGb
(lnLli 4wf1nll t Gn(lpg [nLCnLJp wGgGb[: ~nll[l mw(lpb(l 4wmpnGGbf1 
mw(lpb(l pGmbGurLtmpJwlip t 4LwGmli : 4LwGliwG WJtl pGmbGurLtmp
JnLGQ 4n~Ltmli t 4LwGliwG tGb(lqpw : 

~wGr nf1 hn11G mGr nf1nzw4r 4LwGliwG mwf1nllmpJmG, wLlbLil 
lib6 tGb(lqpw mGbgn11 4wmpnGGbf1Q hn11r9 flnL(lU bG li11mli 4LwGLtw6 
WJL wLtbLil pmJL tGb(lqpw mGbgn11 4wmpnGGb(l: 

4LwGliwG tGb(lqpwG 4wUJLtw6 t 4wmpnGGbf11l W(ldbEW4wGmp
JWG hbm: 

rG~EWG pW(lO(l t 4wmpnGr Wf1dbEw4wGmpjnLGQ , WJGEWG lib6 t 
Gf1W 4LwGliwG tGb(lqpwG: Of1pGw4. Ca++_p, Mg .. -p 4LwGliwG tGb(l
qpwG wLtbLil lib6 t, EWG Na+-11. NH\-11 K+-11 4LwGliwG tGb(l
qpwG:Upl.tGnLJG w(1dbEw4wGmpJwG tlbUJEmli WJG 4wmpnGr 4LwGliwG 
tGb(lqpwG t lib6, n(lG mGr pw(lof1 wmnliw4wG 4zrn: PwgwnmpJmG t 
4wqlimli H+ pnGQ, n(lp 4LwGliwG tGbf1qpwG lip EWGp wGqwli pw(lofl t 
rG~UjbU lirwLtwLbGm, WJGUjbU tL bf14LlwLbGm 4wmpnGGb(lpg: 4w
mpnGGbf11l 4LwGmliQ 4wtuLtw6 t Gwl.t hnllWJpG [m6nLJpmli G(lwGg 
4nGgbGm(1wgpwJpg: 

rGwwG [nLCnLjpmli 2Wll1 t WJU 4wli WJG 4wmpnGr EWGW4Q. 
WJGEWG lib6 mdnt.l t WJG 4LwGLtmli m 4LwGnll hwliWLPf1P9 tlnLflU 
li11mli m11r2 4wmpnGGb(l : 

Swf1pb(l hnllb(l hwqbgw6 bG ll1Wf1pb(l 4wmpnGGbf1n4: 0(1pGw4 . 
ul.twhnllb(lp, zwqwGw4wqnLJG hnllb(lp , lintu(lwhnllbflp 4LwGnll hwliw
LP!lQ h~liGw4wGmli hwqbgw6 t Ca ++_nLtLL Mg ++-n4, WL4WLP hnllbflpGQ 
Na•-nt.t, UjnflqnLWJpG, 6liwUJntlqn[WJpG hnllbflpGQ. H+-nt.ll.t Al++-nt.t: 

UJG hnllbf1Q, n(lnGg 4LwGnll hwliWLPflQ hwqbgw6 t lipwJG libmw-
11W4wG 4.wmpnGnLt (Ca++, Mg++, Na\ 4n~Ltmli bG hwqbgw6 hnllb(l , 
ru4 n(lnGE nLf1P2 4wmpnGGbf1p hbm lib4mbll UJWf1mGw4mli bG lib6 
EWGw4mpJwlip 4LwGLtw6 H+ l.t A(+, 4n~Ltmli bG ~hwqbgw6 hnllbf1: Un
Ltnf1wpwf1 hnllbflp hwqbgt.lw6mpJwG wump6wGQ n11nzmli bG Ca++-11 . 
Mg++-11. K+-11 4wmpnGGbf1p qmliwf1p l.t H+ pnGGbflp hwf1wpbf1nLf}JWlip 
l.t Wf1ll1WhWJll1mli mn4nuGb(lnLt. 

V 
8 .100 1- . = --, n(lll1ull 
S+H 
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V-G hn11.r hwq.bg~wompJwG wump6wGG t , 
S-[! ~LwG~wo htlliEI:irr q.mliwpG t, lit~~ 100 q. hn11.mli, 
H-Q hrrwnLrqwJrG pp~mpJmGG t, lit~~ 1 oo q. hn11.mli : 
4wmrnGGbpr WJG wnw~bLwq.mJG EWGW~[!. np[! ~wrn'l. t hn'l.Q 

~LWGbL LnLOnLJptlg, ~n~~mli t ~LwGliwG mwpn'l.nLPJnLG: 4LwGliwG lilW
rn'l.nLPJnLGQ WplilWhWjlilnLli bG litlLrt~~tl~WLbGmGbpn~ 100 q. hn'l.ll 
hwz~n~: 

l.fbuuwpwuwljwu LtfwunuJ: UJG ~WL4~w6 t pnLJubptl l.t hn11.mli 
pGw~~n'l. litl~popq.wGtlqliGbptl ~bGuwq.nrromGbmpJWG hbm: PnLJubpG 
m lip~pnopq.wGrqliGbpQ JnLpwgGbLn~ liwm~bLtl wqnm, 4Jnu4Jnp, ~w
Lrmli, Mmlip l.t uGGJ)wpwp WJL mwppbp, ~wnmgmli bG ppbGg orrq.w
Gpqli[! : 4bGI)wGr m libnwo opq.wGw~wG GJmpbpp hbtn ~WL4~bln~· 
WJJ) uGGJ)wpwp LnWppbpQ UjWh~mli bG hn11.mli m PnLJL ~bG LnWLtlU, np 
lipGnLnrtntl tnb'l.mliGbpn~ L~Wg~bG , hbnwGwG: UJJ) libnwo liGwgnpJ)
Gbrr hwGEwJGwg~bLmg hbtnn wG2wtn~wo uGGflwpwp tnwppbp[! Gn
rrg wGgGmli bG hn11.r lib2, nrnGE u Jmpwg~mli bG pmJubptl ~n'l.lirg : 

rpbGg ~bGuwq.npomGbmpjwG QGpwgEmli pnL]ubp[! n~ litlwJG 
~LWGmli, WJLu jmpwgGmli bG liwjpwtnbuw~r WUjWpGbpp lib2 UjWp
lflw~~w6 uGGJ)WGJmpbp[J , ~Wll.jmli Oflp wqntnQ: 

PnLJubpQ, pG~L4bu Gwu litl~pnorrq.wGtlqliGbrQ. JmpwgGmli bG hn
'l.nLli b11.wo n~ pnLnr tnwprrbro. WJL [JGtnpmli m JmpwgGmli bG rrbGg 
uGGJ)wnmpJwG hwliwp ~bGuw~wG ~wpunrr GzwGw~mpJnlG mGbgn11. 
uGGJ)wpwrr GJmpbpo: GGnrrhr~ pnLJubpp [JGtnpn'l.w~wG ~LwGn11.w~wG 
hwtn~mpJwG, wutnp6wGwpwp hn11.r ~brrG zbrtnbpmli ~mmw~~mli 
bG pnLJubppG wGhpwctbzm uGGJ)wmwppbp: 

4bGuwpwGw~wG ~LwGmliG wnwG6GwUjbU ~wpunp t pnLJubptl 
hwliwp ~wlflwqwGg wGhpwctbzm WJGL4rur uGGflwrwr tnwrrr ~LwG
liwG m UjWhUjwGliwG hwliwp, rG~UjpurG t wqnlil(!, npG WJL 6wGw
UjWphn~ q.pbpb ~r ~LWG~mli : 

Swppbp hn11.bp mGbG tnwppbp ~LWGliwG mwpn'l.nLPJnLG: ~mlim
un~ hwpmum u owGrr libtuwGrw~wG ~wqli (~w~wJrG. ~w~w~wqw
Jt"IG) mGbgn11. hn'l.brmli, oppGw~' uuwhn'l.bpmli, ~LwGliwG mwrn'l.mp
JmGo ~wrn11. t hwuGbL 40-50 l.t GnLJGru~ 60 lirLrt~~r~wLbGm 100 q.
hn'l.r hwz~n~. WjG J)DL4EnLli , bpp w~wqw~wttwJrG u ~G~rG EWGW
~mpjwlip hmlimu UjwpmGw~n'l. hn'l.brmli wm gmgwGrzo hwowtu ~r 
q.bpwqwGgmli 15-20 litlLrt~ttrttwLbGmo: Snp4JwJrG hn'l.bpmli ~LwG
liwG mwrn'l.mpJmGo ~wrn11. t hwuGI:iL 60-80 , GmJGru~ 100 litlLrt~~r
ttwLbGm 100 q. hn'l.r hwzttntt: 

4LwGn'l.w~wGmpJmG[! hn'l.r ~wpunpwq.mJG hwm~mpJmGGbprg 
t, Gpw flbp[! zwm libo t hn'l.wq.nJwgliwG u hn'l.r pbrprmpJwG qwp
q.wgliwG UjpngbuGbpmli: 
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~n'l.r ~LwGn11.w~wG hwm~mpJmGo turum ~wpunr t pnLJubrrr hw
liwr ~bGuw~wG GzwGw~mpJmG mGbgn11. hwGEwJrG uGGflwrwrr GJm
pbpr ~LwGliwG m L4WhL4wGliwG hwliwr: ~n11.r q.pbpb pnLnrr hwm
~mpJmGGbrrG m hwm~wGrzGbpG WJU ~wli WJG ~wlflntt+~wtuttw6 ~p 
lflntuwGw~wJrG ~wmrnGGbrr ~wqlitlg m EWGw~rg : Ca -ntt u Mg -
n~ hwq.bg~wompjwG J)bl4EnLli , tlG~Ujbu , orrGw~ uuwhn'l.b!lr:J, zwq.w
Gw~wq.nLjG hn'l.bP[! u wJLG, mGbGmli bG 2rw~wJmG LW~ umrm~mm
rrw u, hblilUWUjDU, pwrrbLW~ 211WJpG m OJ)WJtlG hWLil~nLpjmGGbp, hn
'1.0 hbzm t lizw~~mli : uliwG hn'l.brG mGbGmli bG ~bqnErG linm nbw~
grw: Na+-nt1_ hwq.bgt1_w6mpJWG l)bl4EnLli, tlG~L4rurE bG WL~WLtl hn'l.b
p[! , umpm~mmrrwG ~wJmG ~r LrGmli, tunGwttwGwLru 11rrwGE hbz
mmp1wup EWJEWJttmli bG nL gbtur bG ~bpw6t1_mli , ru~ ~nrwGwLru 
6LuE6Emli m wlimp ~nzmbrr bG t1_bpwottmli, fldttwr lizw~Ltmli : 

UJul4rur hn'l.brG mGbGmli bG wGpwrbLwtt wq.pnwrmwl)pw~wli 
hwm~mpJmGGbp : '1pwG qmq.oGpwg hn'l.WJpG LnLOnLJPC! obnE t pbpmli 
hpliGwJrG nbw~grw. np[! . pwgwuw~wG t wGfl!lWflwnGmli pmJubrr 
pGw~wGnG w6p m qwpq.wgliwG ~rw : UJG hn'l.bp[! , npnGg ~LwGn'l. hw
liWLPPIJ hwq.bg~wo t LrGmli H+-n~ u Al+++_ntt (L4nf1qnlwJrG. 6liwl4nfl
qnLWJpG) hn'l.WJpG LnLOnLJpG mGbGmli t ppm nbw~grw , hn11.o tflnzrw
gwo t u mGp ttwm 2rw4Jpqp~w~wG hwm~mpJmGGbrr: 

4LwGt1_w6 ~wmpnGGI:irr ~wqli[! libo ~wlflntt wGfl!lWJlwnGmli t hn
'l.nLli mb'l.r mGbgn11. ~bGuwpwGw~wG L4rngbuGbpr w~mrttmpJwG l.t 
QGpwgEr ~rw : 

Pwror ~LwGn'l.w~wGmpJmG mGbgn11. hn'l.brr pm4Jbrw~wGmp
JnLG[! (hn'l.WJtlG LnLOnLJPtl nbw~gpwG tflntubLm UjpngbuGbppG JltlUWfl
rbLm hwm~mpJmGo) wttbLtl pwror t LrGmli: '-l.br2t1Gu zwtn ~wrrunr t 
lizw~nttr pnljubrrr wnr m qwpq.wgliwG hwliwrr Ulilb'1.6t1.w6 pwrrbG
UjWULil 4Jpqtl~WEplipw~wG UjWJUWGGbp[! UjWhUjwGbLm hwliwrr : 

~n11.mli pmjubptl w6p m qwpq.wgliwG pwpbGUjWULil UjWjliwGGbp 
UlilD'l.ObLnL hwliwr mrrrz WJL lir2ngwnmliGI:irr hblil lipwurG wnW2-
Gw~wrq. GzwGw~mpJmG mGr Gwu hn11.r ~LwGn11. hwliwLrrmli b11.w6 
lflntuwGw~wJrG ~wmrnGGI:irrr ~wqlir ~wrq.wttnrmli[! : OrrGw~ . WL
~wLr hn'l.brmli ~LwGttwo Na +-[!, Ca ++_ntt tflntuwrrGbLm hwliwr wGh
pwctbzm t q.pll.jUQ hn11. limgGbL, pu~ UjnJ)qnLWJtlG m 6liwll.jnJ)qnLWJtlG 
hn'l.l:irmli H+-[! u AI++_[! J)mpu li'l.l:iLnL m ~LwGn11. hwliLPPC! Ca++-nt1_ hw
q.bgGbLm hwliwr ~wmwrmli bG ~pwgmli: 

~nrlU3ru Lmom3rar nbU49rUu b'-1. 
~nrl.r Pm:nbrU4Uumra3uu ~us4mra3muQ 

ubp66t1.bLnt1. hn'l.r lib2, lipGnLnrmwJpG lilb'l.mliGbpQ tflntuwqflb
gmpJwG lib2 bG limGmli Gpw L4tlGfl lflmLr hbm l.t LnL6mli nrnz GJmpbp: 

l) ) 



Pwg~ WJI'), lilb'lmliGbflQ UJWflnLGw4mli bG n11n2 EWGw4mpJUllip C0 2. 
wqnmwj~G L. wqnmw4wG ppmGb11: nLUm~ hn'l~ 4wp~twhb'1m4 2nli1Q 
U~2ll1 UJWflnLGw4mli t WJU 4wli WJU EWGW4nLPJWUp tm6bt~ u~wgmp
JnLUUbfl: 

1n'1WJ~G tm6mjp~ lib2 4wflbL~ t hwGI')~UJbL ~GlUJbu tm6Ll.w6 Ofl
qwGw4wG, OflqwGwhwGEWJ~G. WJUUjbU tt hwGEWJ~G u~wgmpjmG
Gbll : OflqwGw4wG u~wgmpJmGGbl1~9 hn'lWJ~G tm6nLJpmu hwGI')bu 
tG qwt~u Of1qwGw4wG ppmGbfl L. GflwGg W'lbflQ, wlij!GwppmGI:ifl, t
pl:iflGbfl, UUJ~flUlUbfl L. pnLJUbfl~. 4bGI')wGrGbflr m lir4flnOf1qwGrquGb
llr 4n'1lirg WfllilW'lflLln'l qwGwqwG urwgmpjnLGGbfl : 1wGEWJrG u~w
gmpjmGGI:iflQ trGmu bG wqnmw4wG W'll:iflr, ~nu~wmGbflr. 4wf1pn
GwmGbfl~ . bfl44WflpnGwmGbfl~ , ELnfl~f)Gbfl~, umt~wmGbll~ L. WJL 
u~wgmpjntGGbfl~ oL.nLt: Qum nflntli, hnl'lWJ~G tm6nLJpmu l:i11w6 li~w
gmpjmuubfl~ u~ UWUQ pnLJUbfl~ uGGI')wnmpjWG hwUWfl wGhflwc1bzU1 
lilWflflbll l:iG, ~u4 li~ liwuG tL, QUI')hw4wnw4G. 4wf1n'1 t Ll.Gwuw4Wfl, 
wGqwu pmGwLtnll wqf)bgmpJmG mGbGwt pnLJUbflr Lt11w : 

1n'1WJ~G LntOnLJP~ EWGw4w4wG nt n11w4w4wG 4wqliQ lilWflpbfl 
hn'lbflmli mwflpbfl t: Op~Gw4. hJmu~UWJ~G 2112wGGbpmu wnw2w
gw6 6liwUJnf)qnLWJ~G hn'lbflmli qbflw4znmu bG Lnt6Ll.w6 opqwGw-
4wG li~wgmpjmGGI:iflQ, ~u4 hWflWLl.WJ~G 2112wGGbpmli oL.wt.lnpt.lw6 
zwqwGw4wqmJG, qn112 L. untupwhn'lbrmu, QGI')hw4wnw4G. qbpw4z
nmli tG hWUEWJ~U u~wgmpjmGGI:iflQ: UL.whn'lbflnLU hWUEWJ~G L. Ofl
qwGw4wG u~wgmpjntGGbp~ EWGw4w4wG LflntuhwpwpbpntpjnLUQ 
qpbpt hwuwlwlfl t trGmu: 

1n'1WJ~G LntOmJp~ tummpJnLUQ mwppbp hn'ltrmu tu~um mwp
pbp t: 011~Gw4, uL.whn'lbrmu, tbnGwuwpqwqbmGwJ~G hn'lbrmu. 
untupwhn'lbrmu, zwqwGw4wqnLJG hn11brmu L. QGI')hwGpwUJbu nl w
'1w4wLw6 hn'lbpmu 211mli LnL6Ll.n'1 li~wgmpJmGGbp~ EWGw4~ zwm 
lGl~G t' ur EWG~ ctflWU lib4 L~Ulfl~ lib2. U~Ulf)bn W'lnLUl hn'lbflnLU pw
Ltw4wG zwm t L. 4wfln'1 t hwuGbL li~GlL. li~ EWG~ mn4nu~: 1n'1WJ~G 
tm6mjp~ tummpjnLGQ zw11mGw4 LflntuLtmli t: UJG 4wtut.lw6 t nlli~wJG 
hn11~ pumJp~g . WJLL. tunGwLtmpjmG~g : 

1npf)wnwm wGopL.Gbp~g m nnnq.mli~g hbmn, tpp hn11~ tunGw
Ll.nLPJnLUQ pwpOflWGmli t. hn'lWJ~G LntOnLJp~ tummpJnLGQ LflnppwGmli 
t. ~u4 hn11~ lnpwGwtru tm6tJ.w6 w11brr tummpJmGo libowGnu'i t , lit-
6wGmli t GwL. Gflw oulinm~4 6Gzmli~ : 

Pwpop oulinm~4 6GzliwG UJWJliwGGbflmt'i pnLJubp~ uGGI')wnmp
JWU UJflngbuQ f)ctt.lwflwGmli t: PnLJUbfl~ pGw4wGnG uGGI')wnmpjwG 
UJilngbu~ hwliwp UJWhwG2Lln'1lwlflwLtnll oulinm~4 6Gzmuo 2-3 lipGn
tnrm t, li~Gl11bn W'lntlil hn11brmu WJG 4wf1n'1 t hwuGbt 20-30 L. wt.lbt~ 
lipGnLnllm~ : 

l)4 

1n'1WJ~G LnLOmJp[! 4wli hn11~ hb'1nt4 LflnLLIJ UflW wlibGww4m~Lt L. 
wlibGwzwpctmG PW'lW'lflP~ liwuG t, npG wGli~2w4wGnflbG wqf)mli t 
pnLJubfl~ w6~ m qw11qwgliwG Ltrw: l.Jpw GzwGw4mpJmGo pmJubpll 
uGGI')wnmpJwG L. hn11mli mb11~ mGbgn11 UJflngbuGbflmli zwm lib6 t: 
S2wG~ n11 pnLJUbfliJ uGGI')WflWfl lilWflflbfliJ 4wrn'1 bG JmflwgGbL li~wJG 
LnL6Ll.w6 4.~6w4mli, mum~. hn'lWJ~G tm6mjpQ pnLJUbflllG uGGI')wpwp 
Gjmpbflliwmw4wflWilbLnt h~liGw4wG W'lPJmpG t: UGGI')WflWil GJmpb-
11~ li1b'1W2WflOU m UflWGg hwLl.WEWctflmlio (hwLl.WEWctflbL L. zwrctuwG 
lib2 f)UbLQ) mb11~ t mGbGmli hn'lWJ~G LmOnLJp~ li~2ngn4.: 1n'1~ li~ 
2WI1E hwm4mpjmGGbr~ oL.wt.lnrmliQ, liwuGwt.lnllWUJbU E~li~w4wG m 
~~q~4WE~li~w4wG hwm4mpjmGGbflQ UJWJliwGwt.lnf1Ll.w6 bG hn'lWJ~G 
LnLOnLJP~ 4wqlint.l m tummp]wlip : 

1n'1WJ~G tm6mjp~ 4Wflltnfl hwm4mpjntGGbl1~9 lib4~ GflW nbw\.j
g~WJ~ pGnLJpG t: 3mrwpwGlJmr hn'lWJ~G m~UJ~ pGnrnz t Jmrwhw
mm4 nbw4g~w: 011~Gw4, Ujnf)qnLWJ~G, 6liwUJnf)qnLWJ~G, mnf1~W-
6wh6wj~G hn11tro L. 4wrurwhn'1brG mGbG ppm nbw4g~w. uL.whn'lb
ro. zwqwGw4wqnLJG hn'lbflQ lbqnE~G linm nbw4g~w. W'lnLUl m WL-
4WL~ hn11b11Q, lilWflpbfl wum~!SwG~ Wflli1WhWJli1Ll.w6 h~liUWJ~U nbw4-
g~w L. WJLG: 

1n'1WJ~G LnLOnLJP~ ppm nl:iw4g~wG h~liGw4wGmli UJWJUWUW
Ll.nrt.lw6 t orqwGw4wG liGwgnrf)Gbfl~ mwrrwLmMwG hbmL.wGEnt.l 
W11W2W9n'1 Of1qwGw4wG ppmubflnt.l m 4Lw[in'1 hwliWL~flnLU 4LWG
Ll.w6 H +- ~ . L. AI+++_~ wn4WJnLPJWlip : 1jlliGwj~G nbw4g~wG UJWJliwGw
tlnflt.lw6 t 4LwGLtw6 Na+-nt.l. n11~ Lflntuwqf)bgmpjwG lil:i2 limGbtnt.l w6-
tuwppt.l~ htm. li~2WLl.WJflnLli wnw2wgGmli t Gwmr~mli~ 4wrpnGwm 
4wli tr44wf1pnGwm: 1~uGwJGnLpJmG~ UJWJliwGwLtn11Ltw6 t GwL. 4wL
gtmLli~ 4wrpnGwm~ wn4WJnLpJwlip : 2bqnE~G linm nbw4g~w mGbG 
WJU hn'lbflQ, nrnGg 4LWUn'1 hwliWL~r~ hwqbgw6 t Ca++_nt.l L. Mg++_nLt: 

1n'1WJ~G LmOmJp~ nbw4g~wG 4wf1n'1 t mwmwGLl.bL pH= 3-3,5-~g 
li~Gl pH=8-10-~ uwhliwGGbrmu: trp pH=6-7-~. hn11~ qnr6Gw4wGmli 
mG~ lbqnE nbw4grw, pH= 4-5-~ f)bUJEnLli nbw4grw pmJL ppm t. 
pH=4-5-~ f)bUJEmli' ppm t. ~u4 pH< 4-~ f)bUJEnLli hn11G mG~ mctb11 
ppt.lwJ~G nbw4g~w: I:Jflp pH=7-8 t. hn'lWJ~G tm6nLJpll nbw4g~wG h~u
Gwj~G t. ~u4 bpb pH> 8-~g . mrbuG WJG mctb11 h~liGwJ~G t: 

1n'1WJtJG LnLOnLJP~ ntw4grwu UJWJt'iwGwLtnflLtw6 t uwwwmtuw-
4r L. pmuw4wG , 6w64nLJp~ pGnLJpnLt. 4L~liwJw4wG UJWJliwGGbrnLt. 
oqmwqnr6Lln'1 UJWflWfllilWGJmpbp~ mbuw4nt.l L. wnG: 4wLg~mli~ L. 
liwqGbq~mli~ 4wrpnGwmGbpnt.l hwrmum uwwwmbuw4Gbr~ Ltrw u1-
nw2wgw6 hn11brG mGbGmli bG lbqnp~G linm nbw4g~w . ~u4 ppm w-
1.4WflGbfl~ Lt11w WI'2W2Wgw6GbfliJ hpliGw4wGmli ppm nbw4g~w: t'U[
pwG lipGntnrmwJ~G mb11mliGtro zwm bG , wJGpwG hn11r zbrmnLt zwu1 



2nLfl t wOgOnul , hbt.nL.wpwf1 , H tmOmJ. zwt.n Ca m Mg t llnLflU tlrt~mu , 
hnrtr nbwltgrwO J:)J:)~wJrO t LrOmu: <D zwt.nbflL. wOt.nwnObflr t.nwlt w
nw2wgwo hnrtbflO w~bLr J:)J:)m bO, ewO uwrtWflJ:)W~n[lObflr t.nwlt w
nw2wgwo0b[1[!: l>rqrnLnq.rw1.4bu J:)J:)nL L4Wf1Wf1t.nw0JnLJ:)bfl oq.mw
q.n[lObLru (oflrOwLt . (NH4 )2S04) hnrtwJrO LnLOnLJJ:)r pH-Q r20mu t . L. 
J:)J:)~nLJ:)JnLO[! ubowOmu t, rult wunOrwltwJrO UbLrt.nflW (NH+N03) oq.
t.nwq.n[lObLru pH-Q ubowOmu t , L. J:)J:)~nLJ:)JnLOQ r20mu: PmuwLtwO 
owoLtmJJ:)r t.flmpntumJ:)JnLUIJ , uwuOw~n[lwl.ljbu wOt.nwnr hwt.nmtlQ , w
nw2 t pb[lmu hnrtr nbwltgrwJr turum t.flnt.flntumJ:)JmO : 

SW[lpb[lnLU bO hnrtr J:)J:)~nLJ:)JWO b[lbQ t.nbuwLt ' wltt.nr~ Ltwu wLt
IIlnLWL, t.flntuwOwltwJrO L. hrllflnLrqwJrO : 

1nf1r wltt.nr~ J:)J:)~nLJ:)JnLO[! UjWJUWOw~n[l~WO t LnLOnLJJ:)nLU J:)J:)nL
Obflh Ltwu hrtlflnLrqwJrO J:)J:)nL Wrtbflr wnltWJnLJ:)JWUp L. W[lt.nWhWJIIl 
~mu t pH-h ubOmJ:)JWtlp : 

<DntuwOwltwJrO J:)J:)~nLJ:)JnLUIJ UjWJUwOw~n[l~wo t t.flntuwOwltw
JrO H-r m AI-r wnltWJnLJ:)JWUp L. r hwjt.n t pb[lmtl ~bqnQ wrtbflr LnL
omwObflr Obpq.npOnLJ:)Jwtlp : 1rllf1nLrqwJrG J:)J:)~nLJ:)JnLOO r hwJt.n t 
pbp~mu hrrwnLrqwJrO hruOwJrO wrtbflr LmOmJJ:)Obpn~. of1rOwlt . 
CH3COONq-n~: 

<DntuwOwltwJrO L. hrrwnLrqwJrO J:)J:)~nLJ:)JmOO wpt.nwhwJt.nmtl bO 
urLhq.pwtl-tlt4r~wLbGt.nObpn~· 100 q.pwu hn11r Oltwt.ntlwup : 

Uzwltn~r pnqubp[! ~wt.flwqwOg qq.wJmO bO hnf1wJrO LnLOnLJJ:)h 
nbwltghwJr hw0tlbl4 , L. llflWOg ubowuwuOmJ:)JnLOQ ~h Ltwflnrt qwpq.w
Owl pH-r · 3,5-rg gwor L. 9-rg pwpap LrObLm 11b1.4emu: nLdb 11 J:)J:)~w
Jro L. mdbrt hruOwJrO nbwltgrwJr L4WJtlwOObpmu pnqubpiJ ~bO Ltw
pnf1 pOwLtwOnG ltbf1L4n~ qwpq.wOwL. rult hwnwtu OwL. uwhwOmu bO: 

1nrtwJr0 LnLOnLJJ:)r wubOwlw~ nbwltgrwO uzwltn~r pnqubpr ub
owuwuGmJ:)JWO hwuwp J:)nLJL J:)J:)~WJrO Ltwu J:)nLJL hruOwJrO nbwlt
grwO t wJurOeO . bflp pH-Q mwmwOtJ.mu t 6-7,5-r uwhuwOmu: 

Cwt.n J:)J:)m hnf1bfl wnwOg libLrnpwgrwJr L4rt.nwOr ~bO q.Jm
f1Wt.n0t.nbuwLtwO pnqubflr uzwltuwO hwuwp: 1nf1wJrG LnLOnLJJ:)r J:)J:)m 
nbwltgrwO ~bqnewgObLm L. hnrth pbflflrnLJ:)JnLOQ pwpapwgObLm hw
uwp ltrpwnmu bO ltpwgmu: fCJJ:)m hnrtbflh ~bqnewgmuO QOJ:)wOmu t 
QUill hbt.nL.JWLilbwltgrwJr : 

hnf1Lt .Lt 

96 

Ca 

H 

H + 2Ca(HC03 )2 ~ hnrt lt -lt 

H 
H 

· YpwguwO hbt.nL.wOen~ pwf1opw0mu t hnf1wJrO LnLOnLJJ:)r pH-Q 
t.flnepwOmu t hnrtr hrrwnLrqwJrO J:)J:)~nLJ:)JnLOIJ, ubowOmu t.fln
tuwOwLtuwO IIlW[lnf1nLJ:)jnL0[! : pH-r ubowgmuO WllW2 t pb[lnLU urlt
[lnO[lq.wOrquObpr q.npomObmJ:)JwO wLtmr~wgmu L. of1q.wOwLtwO 
OJmJ:)bflr rOmbOur~ QWJQWJmtl : UJu pnLnflr hbt.nL.wOen~ Lw~wOmu t 
hnrtr uOGtlWJrO nbdru!J, uwuOw~n[lWUjbU pWflbLW~~nLU t pnqubprO 
wqnt.n L. 4Jnu4Jnp tlwt.nwLtwflWflbLm hw[lg[! : YLW0nf1 hwtlwLrrmu 
Ca-n~ hwq.bg~wOnLJ:)JnLOQ ubowOwLnL zOnphr~ ubowOmu t Ca-11 
zwf1dm0wltmJ:)Jm0Q L. pwpapwOmu Opw tlwt.n~bLrnLJ:)JnLOQ pmJubpr 
hwuwp: Pwgr WJtl, hruGwJrO ur2w~wJflr L4WJliwOObpmu t.flnepw
Omu t 4Jrqrltwerurwltw0 OWUWUjWflhn~ 4Jnu-1Jnf1r LtlwOmu(! , L. ur -
2W~WJflnLU w~bLwOmu t tlwt.n~bLr 4Jnu-1Jnrr ewOwLtQ : 'lpwltwO wJu 
pnlnfl UjpngbuGbpr hbt.n urwdwuwOwlt Fe-Q, r0~1.4bu OwL. Br-Q, 
Mn-Q , Cu-[! , Co-[! L. WJL urltflniilWfl[lbfl ~bO hw~WQWq.[l~nLU , WJurOeO' 
WJiliilW[lflb[lO wOgOmu bO pnqubflr hwuwp wOtlwt.n~bLr aL.bflr : nlu
t.nr ltpwguwo tlbl4Qmtl 1.4bt.nQ t hnrtr ub2 q.nuwrtp tlt.ngObL L. LrwgObL 
UWt.n~bLr urLtflniilWfl[lbflr UjWhW02[! : 

1nrtr 1.4whw021J LtpwguwO OLtwmuwup Ujwpqblm hwuwp 1.4bt.nQ 
t n[lnzbL Opw hruebpn~ hwq.bg~wOnLJ:)JWO wumrnwOQ hbt.nL.JWL pw
OwoL.n~ . 

s 
V(%)= --.100, npt.nbf'l 

S+H 
V-0 hn11r hwq.bg~wOnLJ:)JWO wut.nr6w00 t , 
S-Q ltLwO~wo Ltwt.nrGnOObflr q.muwpO t uq. tlt~rlwLbOt.nObpm~ . 
H-Q hrllflnlrqwJrO J:)J:)~nLJ:)JmOO t uq. tlt~rlwLbOt.nObpn~: 
bJ:)b hwq.bg~wOnLJ:)JWO wumrnwOQ (V%) 50 %-rg gwop t , hnf11J 

ltflwguwO turut.n Ltwrre t qq.mu, 55-70%-r tlbl4Qmu· ur2w1.t. 70-80%
r t1bL4QnLU. J:)nLJL , rult 80% -rg pWflOfl hwq.bg~wOnLJ:)JWO t1bL4QnLU 
wJO Ltrwguwo Ltwrre ~r qq.mu: 

3mpwQW0jjnLfl lirLrtlt~r~wLbOt.n hrllflnLrqwJrO J:)J:)~nLJ:)JWO[! 
(100 q. hnrtr Oltwt.ntlwup) tlblt hbltt.nwprO 0-20 uu hnrtw zbpt.nr hw
uwp UjWhW02~nLU t 1,3 t.nnOOw ltrfl . hnrtr OW~WLWJrO ltzrnO [!Otlm
ObLn~ 1,3 qluu : 

r0~1.4bu mdbrt J:)J:)~nLJ:)JnLOQ , wJOUjbu tL mdbrt hru0wJ0nLJ:)Jm01J 
turut.n pwgwuwpwp bO W0tl[1Wt1Wil0mu u z wltn~r pnqubpr war m 
qw[lq.wguwO ~11w : 

1nrtwJrO LnLOnLJJ:)r hruOwJrO nbwltgrwO , r0~1.4bu OzbL bOQ , hru 
OwLtwOmu wnw2 t q.wlru WJO hnf1bpmu, npnOg ltLwOnrt hwliwLrfliJ 
hwq.bgwo t Na-n~: '-l.bf12rOu tlnLflu tlrtbLn~ . LnLOnLJJ:)r ub2 wnw2wg
Omu t Owmprmur LtwppnOwt.n Ltwu bpltltwppnOwt.n , np!J L. LnLOnLJJ:)rO 
t.nwLru t mdbrt hurOwJrO nbwltgrw: 1ru0wJrO nbwltgrwO UjWJUW-
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Gwl[nrl[wo t GwL. ~wtgtmul~ ~wrpnGw111r wn~wJnLJ}Jwtlp, urwJu WJU 
flbutemu h~uGwJGnLJ}JmGG wl[bt~ gwor t t~Gmu , ewG unJlwJr wn~w
JnLJ}JWG flbutemu: br~rwqnromi}JWG ub2 hfltlGwJGnLJ}JWG pwgwuw
~wG hwlll~nLJ}JnLG(] LlbrwgGbtm hwuwr ~rrwnmu bG qflutuwgmu: 
1fltlGwJrG nbw~gflwJr zbqnewgmtliJ 111b11r t mGbGmu hblllL.JWL hw
L[wuwruwup· 

Na 

Na lea 
hn11 ~ - ~ Na + 2CaS04 ~ hn11 ~ - ~ Ca + 4Na 2S0 3 

Na Ca 

Ca 

Na-{! t.PntuwGw~t.lbtnLt Ca-nl[, ~wGtuLtmu t unf1WJfl wnw2wguwG 
hGwrwttnrmi}JnLG[!, L. pH-{! f12Gmtl t: Pwgfl WJ'l, tlfl2wttwJrmu wnw-
2Wgw6 unf1wG wGur2w~wGnrbG nbw~gflwJr ub2 t tl111Gmu qtJUJur 
hb111 L. wnw2wgGmu fldt.lwrwtnLJ6 ~wtgrmur ~wrpnGw111 . 

Na2C03+CaS04=Na2S04+CaC03: 
'llb111p t Gzbt, nr ~twGttwo ~WlllflnGGbrfl []Gflhwumr qmuwrr 

tlf1G2L. 5%-[! utwrmGw~tnm flbutemu ~twGttwo Na-(] hn11r hwlll~mi}
JmGGbrr Llrw pwgwuw~wG WqflbQnLJ}JnLU zr J}n'lUnLU: 

1n'lWJflG tm6mJJ}fl nbw~gflwJr uwuru tunubtru hwr~ t hwuwnn
lllw~r Gzbt GwL. hn11r pm.l>brw~wGmJ}JwG hwlll~mi}JWG uwutJG: 

Pmj;li{Jwftwump;muf! hn'lr WJU hwlll~nLJ}JnLUU t , nr(] ~wrn'l t 
flrtlwflrbt wJG utrngbuubrtJG, nrnue aq.111mu bG t.Pntubt hn11r nbw~
gflwJr pGmJJ}(] : 

Pm-l>brw~wGmJ}JWG hwlll~nLJ}JnLG[] ~wtuttwo t hn11mu ~ntnrflGb 
rr utwrmGw~nLJ}JnLGflg, orq.wGw~w(j UJnLJ}brfl pwGw~flg , ~twGttwo 
~wlllflnuubrr ~wqutJg : nrewu hn11r ubtuwur~w~wu ~wqu[! owGr t L. 
hn'l[! hwrmulll t orqwGw~w(j Gjml}brnl[, WJGewG urw pm.l>brw~w
UnLJ}JnLU{! pwror t: UL.whn'lbr(], zwq.wGw~wqnLJG , WL~WLfl hn'lbrQ, 
nrnGe utwrmGw~mu bG ubo ewGw~mi}Jwtlp ~twGL[wo ~wlllflnGGr , 
J}J}l[WjflG flWnGwtm G~Wllltlwtlp tlbo ~WJnLUnLJ}JnLU mGbG: 'llnl)qntw
JflG hn'lbr(], ~wrurwhn'lbr(] L. WJLU , nrnue W'l!?Wlll b(i ~LWGL[wo hfltl
ebrflg , zm111 bG J}J}l[wJflG f1wnumu: nLUlllfl uL.whn11brmu, 2wqwGw
~wqmJG m qnrz hnflbrmu, flGzutbu GwL. unturwhn'lbrmu J}mJLwlllrb
Lr t -l>flqflntnqflwutbu J}J}m utwrwrlllWUJnLJ}brfl oqlllwq.nromtl[] , flu~ 
UJnJ)qnLWJflG hn'lbrfl utwrwrlllwgmtlQ UjWhWU2nLU t tlb6 qqmzmi}
JnLU: 

Pwror pm.l>brw~wGmi}JmG mGbgn11 hn11brmu tmOmJJ}fl nbw~
gflwJr ~WjnLUnLJ}jnLUQ pwgwlllrl[mu t urwGnl[, nr Ufl2Wt.lWJrnLU 
hwGI)bu b~wo J}J}l[WJflG ~wu hfltlGwjflG tmOnLJJ}Q t.flntuwqflbQnLJ}JWU 
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tlb2 tllllGbtnt.l hn11r ~ntnrflflGbrfl , wt.lbtr zm111 ~twGL[wo ~wlllflnGGbrll 
hb111 , hfltlpfl ~wtl J}J}Llfl tlfl UWU(] zbqnpwGmtl t, L. J}mtwGmtl t nbwll
gflwJfl t.Pmtmtumi}JmG wnw2 q.wtm hGwrwttnrmJ}JnLu(]: 

Unl[nrwpwr J}J}m hn11brr ~rwguwG ~wu hjltlGwJrG hn11brr q.flUJ
uwguwG flbutemu, hw zl[wr~WJflG Gnrtlwjflg wtlbtfl ~flr ~wtl q.flUju b(i 
lllWtflu , nrutbuqtJ hGwrwttnr tflGr J}J}m ~wtl hfltluwJflu nbw~gflwG 2b
qnpwgGbt: 

~n'l.r usrm4smruu 

~n'lwq.njwgtlwu QU J}Wgpnu~ tlfl zwre q.nronuubrfl wql)bgnLJ}JWU 
lllWl.j hn'lfl tlbtuwup~W~WU lllwrrbru wq.rbq.wgpWJfl b(i bU J}Wrl.jl[mu, 
L[brwol[mtl 111wrpbr zWt.flfl m tlbOnLJ}JWU wnwuaumJ}JnLUGbrfl . nrnue 
l.jnzl[mu bG ulllrm~lllmrwJrG wq.rbq.wlllubr : 

Swrpbr pGwutwllltlw~wG UJWJtlwGGbrmu wnw2wgwo hn11bru 
mGbGmu b(i JnLrwhwlllm~ Ulllrm~lllmrw : Orruw~ uwrq.wq.blllUW
JflU m tbnGwuwrq.wq.blllUWJflG hn11brru Jmrwhwlllm~ t hwlllfll.jwl[np 
u111rml.J111mrw (d=0,5-5 uu , ~n11bru m bqrbrQ LWLl bG wrlllwhwJLn
L[wo. wnwGaGmi}JmGGbrQ twt.l bG aL.wt.lnrl[wo) . uL.whn'lbrtJu ~uofl 
~whwlllfl~wJrG (d=0,5-5 tlu , l.Jn'lbrG m bqrbr(] UJWrq ztiG wrlllw
hWjllll[WO, wnwGaumf'IJmGGbrQ L[w111 bG oL.wt.lnrl[wo) . wulllwnwJflu 
hn'lbrflG QG~mqwGtlwG (d= 5-20 tltl , ~n'lbrG m bqrbrQ LWLl b[i wr
lllWhWjllll[WO, wnwGaumf'IJmGGbrQ utwrq bu aL.wLtnrl[wo). wt~wLI, 
hn11brfl B hnrf1qnumtl wnw2wGmu bu uJmGwGuwG Ljn z lllm~wLtnr 
u111rm~111mrw (d>1 utl-flg , wnwGaGmf'IJmuGbrr q.LtuwuwuQ ~tnrw 
gwo t) . ~ruwwGwutwlllwJrG m utnJlqntwJrG hn11brr u111rm~111mrwu 
hfltlGw~wGmu t.flnztJwgwo t (d< 0,25 tltl -tJg) L. wnG : 

~n11r u111rm~111mrwG Grw ~wrL.nr oL.wpwGw~wG hwlll~wGll z ul.i 
rrg tlb~(j t , nru wrlllwhWJlllnLU t flUzUjbU hn'lfl Owq.mtluwpwuwl.jwu 
wnwuauwhwlll~nLf'IJnLUQ , wJGutbu tt urw wrlllwflrwl.Jwu wpdbfl[l . 
llq.rnunurw~w(j lllbUw~blllflg wrctbewt.lnr bu WJU ulllrm~lllmrwJ rG 
wnwGaGmJ}JnLGGbrQ , nrnGe mGbu ~wJmunq:~JmG , WJUflugu 2rb fl WJ-
1?WJP2 q.nromubmf'IJWUQ flfltlwflrbtm QGJlmGw~mi}Jmu : Ulllrml.Jlllm
rwJr 2rw~wJmGmf'IJWG hwlll~nLJ}JnLGQ UJblllfl t 111wrpbrbt urw l.Jw
utw~gmi}Jmurg ~wu ubtuwGr~w~wG wurmJ}JmGflg , UIJuflugG hnnt1 
WJU hwlll~nLJ}jmGflg , nrQ ~wrn11 t flflUWflrbt tlbtuwGfl~w~wu WJU nL

ctbrflG, nrnufl aq.111mtl bG WU2WlllbL Grw wnwGatJG tlwuGtJLjubrQ: 
Ulllrm~lllmrwq.nJWQnLUQ pwrfl utrngbu t , nru Wr2W2 t q.wtll U L~tl 

zwre q.nronGGbrr hwtlw111b11 ubrq.nromi}Jwtlp: 
~n'lfl ulllrml.JlllmrwJfl wnw2wguwu q.nromu L[6nw~wG GzwuLU

~mi}JmG mGbG tunlllwpnLJubrQ , wnwuaGwutbu urwug wrtlwlllWJflu 
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hw~w~w['lq.Q , n['lnGfl U1Wf1W04l:iLml. hnrt~ ~l:i2 , 6Gznu.'i bG q.n['lowrwm~ 
G['lw ~wuG~~Gb['l~ 4f1W, ~nmbgGm~ . ~UJgGnu.'i ~f1Wf1, 4bf1WOm~ U1W[1-
pbf1 i'll.tll m ~wt11r ~Gi'lp~Gl:if1p : 

'lwzmwtJ.Wf'lnLPJWG l.'ib2 hnrt~ UU1[1nL~U1nL[1WJP wnW2WQ~WUQ 
ubo ~wt11n4 UUJWUU1nL~ bG gwGntJ.~ pwq~W~JW hwgwqq.p m hwm~w
UjbU p~pbnGw6wrt~wl].nf1 tunmwpmJUb['lQ: 

Umm~mm['lwq.nJwg~wG hw['lgm~ wnw2Gw~w11q. G zwGw~mpJmG 
mGbG Gwl.t umnn~G ~Wf1q.p ~~~f1nonq.wG~q~GbnQ . nnnGfl mwpf1WLm
omu l:iG pmuw~wG ~Gwgn['lllGbnG m tJ.bf'lWOm~ hm~mu~. LJ.l:ill211Gu 
unuGi'lm~. ~UJgGmu t hnrt~ ~wuGp~GbnQ : 

4wJmG umnm~mmnwJ~ umbrtOI.'iwG q.nnom~ ~wt11wqwGg 
~wnl.tnn G zwGw~mpJmG nLGbG hnrt~ hm~muG m pwni'lf1wp<7bfl ~w
m~nGGbpQ , wnwGi'lGwUJbu Ca-Q: 1m~muQ , npUJbu ~nlnllll . Ca-~ Mg-p , 
pG~UJbu Gwl.t ~W~W!lllbLm hwm~mpJmG mGbgnrt pwf1i'lf1W!l<7bfl WJL 
~WU1~nGGb[1~ WqllbgmpJWU U1W~ ~W~Willl~WG t bGpwp~tJ.ml.'i m tJ.b
pwotJ.m~ 211m~ amotJ.nrt unuGi'ltJ.nll GJmpp: l.Jwm['l~nLUQ La upwpabfl 
mrrz WJL ~wmpnGGbn qmn~ bG ~W~Wf'lllbLnL hwm~mpjmGpg : Um t 
UJWU16WnQ, np Ca-p La Mg-~ ~wm~nGGbnntJ. hwq.bgw6 hnrtbf'l~ 
umnm~mmnwG 2rw~wJmG t L~Gm~. ~u~ Na-ntJ. hwq.l:igwoGbro· oG 11-
hw~wnw~Q: 

Umnm~U1nLf1WJ~ WUW2WQUWG q.n[10nL~ ubo G z wGw~nLj}jnLG 
mGbG hnrt~ ~btuwGp~w~wG ~wquG m tunGwl].mf}JnLG[! : 

UtJ.wqwJpG hnrtbf'lQ wq.['lbq.wmwguwG ~bG bGpwr~tJ.mu : Umm~
mmnwJ~ umbrtMwG hw~wr hnrtQ UJbmfl t UJWpmGw~~ pwtJ.w~wG 
flWGw~mpJWUp ~wl].Wj~G ~wuG~~Gbp, nrUJbUq~ n~ ujlwjG ~flWf'l ~w
llJW~gtJ.bG, WJLl.t ~wUJw~gbG wtJ.bL~ tunznr wtJ.wqwJpu uwuu~~Gl:ipp : 
'llbmfl t GzbL. nn wq.pbq.wmwgml.'iQ ~wrnrt t mbrt~ mGbGwL ~~wJG n
rnzw~~ tunGwtJ.m!}JWU UJWJ~WGGbrm~ : 

1nrtp nnllbr~ q.nromGbmpJWU G zwGw~mpjnLUQ UU1flnL~U1nL[1WJP 
WUW2W9~WG hwrgm~ GmjGUjbU ubo t: UGi'l['ll.tnrllbllQ tDtuf'lbgGmu m 
tuwnGmu bG hnrto . ppbGg wf1mwpnrwGfln4. GUJwummu hnrtp t11nzpw
gw6 ~wuG~~Gbrp ~~wg~wGQ : 

UntJ.npwpwp U1Wf1pb[1nl~ bG ~w~nn- La up~pnumpm~mmpw: 
Uw~pnumpm~mmrwG hnrtp WJG ~Gi'lp~Gb11G bG, npnGg mnwuwq.p6[! 
mwmwGtJ.m~ t 0,25-10 ~~-~ uwh~wGGbpm~ : Up~nnumpm~mmrwG 
0,25-pg u~G~l.t 0,01 ~u mrw~wq.po mGbgnrt wnwGi'lGmf}JmGGbru bG. 
10 uu-~g tunznp wq.nbq.wmGl:ipG wGtJ.wGmu bG ~nz mm~wtJ.np umpm~
mmnw: 

C!um •-tf1 . 4.puw~up mbumpJwu, wq.nnGnupw~wG mbuw~bmpg 
~W['ll.tnn t upwjG UWG[1 ~Gi'l~~WjpG ~wu hwmp~wLJ.nr UU1[1nL~U1nlpWG 
nrp wnwGi'lGnLpJmGGl:ipG mGbG 1-0,5 u~ mpwuwq.p6: Up zwpfl q.pm~ 
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Gw~wGGl:ipjl hl:imwq.w hl:imwqnmmpJmGGbrQ gmJg l:iG mLJ.bL . nr hnrtp 
OllWJpG m 2bf1UWJpG hwm~mpJmGGbpp pwrbLwLJ.uwG q.nromu 
~wpl.tnr llbfl bG tuwrtm~ Gwl.t ~p~rnum['lm~mmrwJp mwrrl:ir[!: 

Umrm~mmrwJp wq.rnGnu~w~wG GzwGw~mpJmGQ q.Gwhwmb
LPU UJbU1fl t hwztJ.p wnGbL Gwl.t ~p zwrfl ~wrl.tnr hwGq.wuwGfl' U[1W 
~wnmgl].WOflQ : bpl:i um['lm~mm[lWJpG wnwGi'lGmpJmGGbrQ llWUW
tJ.nrtJ.wo bG zwm tupm , m ow~nmpGbp ~bG llllUl.tnrLJ.mu, 2nlflQ, OllQ. 
pnLJUbflp uwqw[l~WU1Ub[1[! LW!.J. ~bG pwtf1wGgmu WJil 6w~nmpGl:irQ. l.t 
wG~wtu umpm~mmrwJpG wnwGi'lGmf}JmGGbrp flWGW~pg m 2flW~W
JnLUnL!}JWG wump6wGpg. llf1wGg wq.rnGnupw~wG GzwGw~mpJnLUQ 
tupum GtJ.wqmu t: 1l:iml.twUjl:iU, 2flW~WJnLU UU1[1nL~U1nLflWU upwaw
~wGw~ UJbU1fl t mGbGw tf1mtur ~wnnmgl].w6fl m LW4 6w~nm~bGmp-
JmG: 

U~ - 1 6 . ,n'l.~ UUlflnL~UlnLflUJJ~ (ntuwl[nr UlbUUJ~Ub[l[! {[!UUl U.U. nwtuwrnl[~) 1 - ~G 
Ul~Ul 1. tunznr ~G6~UJJ~(j , 2. li~2w~ ~G6~WJ~G . 3. liwufl ~G6~wJ~G. 4 Lj1nzbGliwG. 
5.tunznr [!G~nLqwGliw(j , 6. [!(jljmqwGliwG. 7. uwur [!G~mqwGliwG, 8. tunznr hw
Ul~~wl{nr . 9. hUJUl~~wl[nr. 10. Lj1nzbGliwG. 11 . hn'l.~ hwUl~ljGbr~g nqnLGQGbfl . 
2-rl'l Ul~Ul 12. uJnLGwl[nr . 13. uJmGwGliwG. 14. tunznr Ulfl~qliwl[nr . 15. Ulfl~q
liwl[nr uw(jr Ulfl~qliwl[nr . 19. pbrpwl[nr . 20. U1bfll.wGliwG, 21 . ~nzUl pl:ilj1m~w-
\{nfl. 22 liwGr pt;Lj1m~wl[nr 

Umpm~mmpwG , wnw2wguwGQ qmq.QGpwg, up ZWflfl q.nronGGl:i
pp Wqlll:iQnLf}JWU U1W~ upwawuwGw~ flWJflWJLJ.ml.'i t : Umrm~U1nLflWJP 
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.QWJ.QWJdwG lllwm6wnGtrt:! ~wrttr t pwctwGtt nrbe tuopfl ottuwur
~w~wG. l>f1qf1~w.Qf1t.'iflw~wG Lt ~bGuwpwGw~wG: 

UttuwGfl~w~wG, nwGwlllwrhm~ umrmljmmrwJr .QWJ.QWJmdu w-
1'2W2 t q.wlflu dpunLnrmwJflG mb11mdGbrh dbtuwufl~w~wG hwrt{w6Gb
rr. hnl'l[! t.'izwljni'J. t.'ib.QbGwGtrr m q.nroreGbrfl 6GzowG m zlflt.'iwG wq
J1bgmpJmGf1g : ~nil.[! l.jlnzflwGmd t GwL.l.jlntuwrtrni'J., pbrewhwt{wpfl m 
WJL obpl:iGwGbptJ wGfll\Gbpt"l, rGllllbU GwL. wGwumuGbrr nmetrr 
mwlt mrnpt{btmt: 

:bt"lqpl.jwt.'ittuwGfll.jwltwG 6wGwlliW(lhml umpmltmm(1WJP QWJ.QW
JnLU[! 111b11r t mubGmt.'i WJG chut.'iwGw~. bflp hn11.r wt.'itGww(ldbpwt{nr 
t.'iwl.jwrrtfliGbflpg dbl.j[l. lttwGt{w6 Ca-Q, 4wtuwrf1Gt{mli t H lt NH4 flnG
Gtrnt{: 

~n11.r umrml.jmmpwJr l.jlnzflwguwG l.jbGuwpwGw~wG lllwmown(! 
4wlllt{w6 t umnpflG ljwrq.r t.'if14rmo(lq.wGf1qliGbrr q.npomGbmpJwG 
hbm: OrtwlfJwg uwGrtGbflQ mwrrwlm6mli m hwGpwJGwgGmo t.G 
umrml.jmmrwG gblibGmn11. htJliGwl.jwG GJnLP[I hmlimu(l, nrr hbmltwG
.Qnt{ tt UUlflnLljmmrwG wumf16wGwpw(l LtnrgGmt.'i t rr 2(1WljWjnLGmp
JnLU[! : 

Pmjubpf1 uGGrtwnmpjwG lllflngbup WJOUJWG mbumpJnLU[! U1W
hwGQmd t. O(llllbuqjl Utn[1nLl.jl.llm[1WJf1 q.njwgdwu hbl.ll hwliwdwuGn
flbG Lnl:ii'J.fl lmGbuw UflW wrwq. J?WJI;?WJOUlQ, tlbfuwGfl~wl.jwG dwuGplj
Gb(l[! gblibGU1wgun11. hnt.limu(! wlipni'J.2nLPJWUp 1_hwGpwJGwgtj_f1, m 
Grw tlb2 bi'J.WO uGGrtW['IW(l UlW[lflb(lU wlipni'J.2nLPJWUp z4trwol{bG 
2f1WlnLJO 6ub['lf1: 

~nll.r UlnflnLljl.llnlflWG mur I.Jwrunr Wf1U1WJ1[1W~WG GzwGwl.jmp
jnLG: Umrm4mmpwJrG hn11.brmo wnl.jw tG Glllwumwt{np 2flWJf1G. o
'1WJf1G. 2bf10WJf1G ntdpoGtr: ut.'iwG hni'J.bflnLO ~I:JGuwpwGwljwG lllfln
gbuGtrG wl.jmf14 bG [!GpwGmli . L. umb'1<'1l[nt.o t LW4 uGGrtWJflG ni:Jdf1t.'i : 
UJU Pntnflf1 hbUluWGJ?nt{ hn11.mtl ulllbll.Ot{mli bG pbflpf1mpjwG tWl{w
q.m)G llJWJOWGGbfl, lt llzwl.jl[nll. ltntLlllnLflWUbflf19 umwgt{mt.'i t pW(lO[l 
pbpJ?: 

Umrmi.JtnmflWJPG hnll.b[lmO 2f1Wpwl.jlwGgbLf1nt.pjmG[! LWI{ t W[l
mwhWJU1l[w6. pulj q.ntnrzwgmou· pmn: upwGJ? twl[ bG lttwGmo m 
lliWhmt.'i dpGntn(ll.llWJflG Ulbi'J.Olt.Hib[1f1g W11W2WQWO 2[1G[1[!, n[l/1 
hbml.twGent{ ow~brbuwJru hnuwGeGtp q.pbpb 2bG wnw2wGmli m hn
I'J.WmwpowG lllrngtuGbpG tl PnLJL bG wpUlwhwJUlt{mo: Pwt{wpwp 
pwGwltmpJwllp 6wl.jnmf1GI:Jrp wnl.jwJnLflJWG lliWI.I16wnn4 umpmljtnm
pwJflG hnrJbp(l l.jlmtur tG LflGnul. hbUlltwpwfl htzm tG lizwl.j4_mo. 
Lizwl.juwG hwowp Erz 6wtuu t lllwhwu2t1.mli. umwgtj_mli t LWl{npwlt 
t{w(l. l.t [IGrthwGrwllltu wq.rnmttuGri.Jwl.jwG Li/12ngwnmoGtrr Wf1J1JnL
Gw4_tU1mpJmG[1 pwp~r t tf1Gmt.'i: Uhw pb j1G2m lllblllQ t hn'l.nttl umbf}-
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Gbr ~GO~~Gbrr llb2. nrnGQ 
l'lf1 24.bLnL9 t94.mll bli 2f1nl{, 
2. op 2ww ow~nm\lGbpp 

f llb\1. npnGR !}{12\.[btmg 
4wpd dwuwGw~ hbll1n 
l94.nt0 bG 2fln4.. pu~ hl:ili1W
qwJnU.'i w1G ubpaal{bL mg 
hbUlO Of104_, 4. OWqW~W(I 
ow~nli1~Gbp ~G0~4Gbf1p 
[jgowG mbf\mO, nrnGQ tun
Gw4. owuwGw~ obo llw
uwup tg4_wo bli 2rml 



I ., 

Y.b112tJG mwf1rGbf1tJG l.twtnw["ll{wo munu1Gwurf1mpJntGGbf1Q gnqg 
bG tnl{bt, n11 hnlltJ 2f1WltWJntG Ulnf1ntlttnnt[1WG ltWf"lbltJ t l[bflwltwGq.Gbt 
n~ unwJG pwqt.'iWUJW, WJL GwL. unwujw j"unmwpntjUbfltJ nL GnLJGhult 
Q.JnLflwmGmbuwl.twG mwppbp PntJubrh t.'izwl.tmp1wG f'lbl.lfemu: LTnwu
JW q.jnLilWtnGmbuwl.twG pnljubptJ uzwltntpjwup hnlltJ UlllJlnLlttnntpwG 
ltwpblh t l[bpwltwGq.Gbt nL LlfWhLLfwGbt, hG~1.1.1bu f'lW gnqg bG ml[bl 
S.U.LfwtgL.h L. nLphzGbrh mumuGwunf1mpJmGGbf1Q, bpb hn11n uzw
ltmpJntGQ mwr4.h WJGLlfhun bllwGwltnl[, n11 GU.jwumtJ umf1nLl.tmm

11
w

q.nJwguwGo: LuwG uzwltmpJwG b11wGw4 t wnwGg hnf1wzbf1tnQ 2112b
Lnt hwf1pwhwm l[Wf"l[!, GL[wqwq.mJG L[wro. ~L[wrbw L. wnG: 

Umrml.ttnnt["lWJh umb116uwG q.n[16mu j"unmwpm1ub11n '1Gf1Q q.Gw
hwml[mu t wruwmwJhG gwGgtJ hqn[1mp1wup: 

PwquWUJW j"unmwpnLJU0[1[!, uwGwl[w(i'1 f1W2tnW4.Lntl.twqq.tJ m 
PWltLWqq.tJ tunmwpntjUbf"lh j"uwnGnt[1f1[!, hqn(l WJlUWlnWJhG qwGq.4_w6 
bG Wl'lW2W9Gntu, L. hnflG tL wl[bttJ lWLl t Wq.[1bq.wmwgl[mu: PwgtJ 
WJf'l, j"unmwpnL]Ubf"ltJ tuwnGntf1'1h f'lbUjpntU G[1wGg Wf1UWlnWJhG 
qwGq.4_w6[! lllW[1W64_mu t n~ utJwJG htJuGwl.twGmu l[wf"lbtwzbf"llllntu, 
WJl GwL. bGpw4_wf1btwzbpmh tunp hn[1tJqnGGb[1nLt.'i L., Ulllf1ntl.tmm[1w
q.nJwgmuo t.'ibo hnllwzbf"llll t ou'1q.f14mu: Ubo ewGwl.tn w11 uwmw

1
nu 

qwGq.L[won f'lbLlf,pnLu hn11mt.'i wt.lbth zwm hmumu t Ltmmwl.tt.tmu, n
110 Ulllf1ntl.ttnm[1wq.nJwguwG 4wf1L.nf1 q.nronG t: 

Ulllf1ntltlllnt[1W UlllGilOblnt hwUW[1 wubGtJg Wl'lW2 Ujbme t tun
mwgwGntpjwG L. O["lq.wGwl.twG LlfWf1Wf1lllWGJntpbf1 ulJ)gGbtm 6wGw
LlfW[1hn4_ hnf1[1 hW[1UlJ)WgGbt 0[1q.wGwl.twG Gjntpb[1nl[, wl[btwgGbL 
hmumun Llfwzwro: UGhrwctbzm t lthf"lwnbt hn11r t.'izw4uwG 6tJzlJ) hw
t.'iwl.twf1q., t.'izwl.twrmJubf1h 6hzm hwpnf1'1WltwGmpJmG: l:irpb,p hn11o 
~Llfbl.I)Q t 4.wrbt q.b[1j"unGwl[ m ~nr l[tJ6wl.tntt.'i, bf"lp WJG ul[wlll[mu t m 
Wl'lW2wgGnLu tunzn11 ltnzl.I)b[1: Lf ZWltntpjntG[! ll.lbl.I)Q t l.I)W(ibl t.'itJwJG 
hnflh :Phqhl.twl.twG hwumGwguwG dwuwGwl.t, bf"lp WJG LWL[ t Lflzf"ll[nLt.'i 
m 9!1L[mu, ~h u4,wf1l[mu L. 4nzl.I)bf1 ~h wnwpwgGmu: 

'-lb[1ptJG lJ)W[1tJubf1hu W[1hbUlJ)WltwG UlJ)flntltlJ)nt["llU UlllOflObtm 
UU.jWlJ)Wl.tnl[ q.Jntf1WmGmbuwt.twG Llff"lwl.tmtJl.twJntt.'i ul.tubt bG lth["lwnt;L 
PWf10f1 t.'intbltntlJWf"l Gjmpbf1' LlfnttJUb[1Gbp (LlfnttJwltf1hlWUt'lf1, UnU.JnttJ
Ubfl 8, hhf1f1nttJq4.wo Llfntnwl.t11hLGrlJ)f1rL L. WJLG), npnGe mGbG hn

11
r 

uwuGnl.tGbf"l[l unuGobtm L. UlJ)f1nt4lJ)ntf1WJhG wnwGoGmpJmGGbr wnw-
2WgGbtm hWlJ)ltmpJmG: UJu wztuwmwG,pGb[1G wnwt.lbtWLlfbu 4hPwn
L[nLu bG UUL-mu, Qb["luwGhwJmt.'i hG~UJbu GwL. U'TJ1 n11n2 hwGf1WLlfl:i
mmpJmGGb[1ntu: 

YLWG4_w6 PWf10[1W[1db,p ltwmnnGGb[1tJg Wll.PWlll hnllb[1mu, hG~
LlfhutJ,p bG 6t.'iwU.jnf1qnlWJhG m Ujnf1qnlWJt'lG hnllbf"lQ, ltWJntG Ul.I)flntl.t-
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mmpw ul.I)bfl6btm hwt.'iwf1 wGh[1wdbzlJ) t 4f1wguwG 6wGwLlfW(1hn4. 
hnf1Q hwpumwgbl Ca-nl{: . 

Na-n4_ hwq.bgwo WL4tulh hnllbf"lntU UjGlJ)Q t q.t'IUJU UlJ)gGbt Gwm
f1hntt.'i[! Lflnj"uwf1tJGbtltwtgtJmun4_: 

Uq.[1nlJ)bjl.JGh4wl.twG hwt.'iwtrf"l un2ngwnmuGbrh l.tnrwnmuo hGw
f1w4.nrmp1mG Ltl.I)w hn11mu umbf16bt L. LlfWhLlfwGbt ltwJmG l.tGon4wJtJG 
Ulllf1ntltlJ)ntflW L. WJ'1Llft'lun4_ l wl[wgGbt G["lw pbf"lflhnLPJWU ll.IWJt.'iwG
Gb[1G m pw[16[1wgGbt uzwltl[nll pntjUbf"lh pbf1QWlJ)4_ntpJnLU[I: 

1n'1r l>rDrYUYUu m l>rDrYUUttuUurYUYUu 
1USYntlcl3ntuul:if'C 

1n11r :Pnqnl.twl.twG m :Pnqni.JwubtuwGn4w4wG hwmljmpJm~GbpG 
wGt.'itJ2wi.JwGnpbG wqf1mt.'i bG pnLJubpt'l won m qw["lq.wguwG 4_pw . Y.w
Ph n11wl.to. hnllh t.'izwljuwG lJ)t;tuGntnq.nwltwG Llff1ngbuGbflQ LlfWJt.'iwGw-
4.npl[w6 t;G hnllh :j>tJqni.Jwt.'ibj"uwGh4w4wG htulJ)ljntpJmGGbrnL.t: 1nllh 
uzwl.tt.'iwG hwuwltwf1q. t.'izwi.Jbtnu, hG~Llfbu GwL. hnflQ t.'izwl.tnrt Gnf1 t.'ib
,pbGwGbf"l m q.nf16hQGbf1 ul.I)bfl6btm m Ltwmw[1btwq.nr6btm f'lbLlf,pmu , 
wGLlfw1uwG hwzl[tJ bG wnGmu hn11h :Phqhltwt.'ibtuwGnltwl.twG hwlJ)
ljntpJmGGbf1Q: 

1nlltJ QGf1hwGnt[1 :PhqtJljwltwG hwlJ)ljntpjmGGbfltJ 2Wf1QtJG bG 
f1Wul[mu 6wl[WLWJtJG qwGq.l[woo (ljwnmgl[w6,ph tummpjntGQ), l.I)I:;
uwljwf1Wf1 qwGq.L[w6Q, (hn11r U.JtJGf'l LflntltJ tummpJntGQ) m 6wljnlJ)4b-
GmpjmGo: 3 

~n'l/J tnbuw/;W[1W[1 QWUQ.LjWOIJ utJw4_np OWLlWLnl[ (1 UU ) hn11tJ 
LlfrG'1 Lflnqt'l ljztJnG t Wf1tnwhwJml[w6 q.pwuGbpnl[: Sbuwljwf1Wf1 
qwGq.4_w6tJ ub6ntpjntGQ ljwtu4.w6 t o["lq.wGwljwG GjntpbfltJ LlfWpmGw
ljntpjntGhg L. hwGQWJtJG ljwqutJg: rGwwG hnll!J hWflnLUlJ) t Oflq.WGw
ljwG Gjmpbf1n4., WJUQWG l.I)I:;uwltwf1Wf1 qwGq.4_w6Q LflnQ[I t L. QGf'lhW
ljwnwljG: 0[1q.wGwltwG GjnLpbf"lh l.I)buwljw[1Wfl qwGq.4_w6~ utJ2tJG 
hwz~nl[ lJ)WlJ)WGL[mu t 1,4-1 ,8, tJulj hwGQWJtJG GjntpbflhGQ 2,6-2,7 
q./ut.'i -tJ uwht.'iwGGb["lntt.'i: 1n11p lJ)OUWljW[1W[1 qwGq.t.lWO(! lJ)WlllwGL[mu 
t ur2hG hwzl[nL.t 2,3-2.4 q./uu -tJ uwhuwqGb[1ntu: 

~n'l/1 owtfwfw;/Ju qwuq.Ljwoo 1 uu pwgw["lowlj hnrtr 4ztJnG t h11 
pGwLtwG ljwnmgl[woer LlfWJt.'iwGGbrmu: 1nrtt'l 6w4.wtwJtJG 
qwGq.L[woo t.twtu4.w6 t G11w mbuwt.twrwf1 qwGq.L[wotJg, 0[1q.wGw4wG 
UjntpbptJ pwGwlttJg, UlJ)flntltmmrwJtJ L[t'ltiwlttJg m owljnlJ)ljbGntpjnL
GtJg: rGwwG hnrlQ hW[1nLUll1 t opq.wGwljwG Gjmpbpnl[, LWL[ t W[1lJ)W
hWJll1t.lW6 Gpw ulJ)pmljmmrwG L. mGtJ Lflmtur Ltwnmgl[w6Q, WJGQwG 
6w4.wlwJtJG qwGq.L[woo 'fner t: 1n11r owL.twtwJtJG qwGq.Ltw6Q mw
lJ)wGL[mu t 0,8-1 ,40q./uu -r uwhuwGGbf1mu: 1nflh mbuwljwf1Wf1 m 
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owt.lwLwJrG qwGq.t.lw6Gb!1Q n11nzw4r ~wljlnt.l gmgwurz bG ownwJmU 
UJwm4b!1wgmu 4wqubLm o11q_wuw4wu uJmpb!lr UJW!1mGw4mpJwG, 
uj1W 4wnmgt.lw6Qtl m 6w4nm4bGmpjwG owurG: 

~nrz/1 ow{fnmql;[impjnLU/}: 1nrl.(! 6w4nm4bG UWj1UrG t: Ow4nm4b
UnLJ}JnLU[! hn'l.r ubtuwGr4w4wG l11Wj1j1bj1r m Ul11!1nL4lilnLj1WJtlG w
nwGoGmpjmGGb!lr ur2Lt bll.WO pnLnll 6w4nmrubj1r 6wt.lWLU t, W[llilW
hWJlilt.lw6 mn4nuGb11nt.l' wopn112 hn11r owt.lwLr G4wmuwup: n11QwG 
hn'l.Q umm4mm11wJrG t lt mGr Ljlmtu11 4wnmgt.lw6Q, WJuQwG G[lw 
QUI')hwGm[l 6w4nm4bGmpJnLUQ obo t : Ul11!1nL4lilm[lwJrG hn'l.bj1mU 
QGI')hwGm11 6w4nm4bGmpJnLGQ 4wf1n'1 t mwmwGt.lbL 55-70%-r uwh
uwGGbj1mU , WJU r)bUJQnLU , bj1p Ljlnzrwgwo, WUnLj1 4wnmgt.lw6Q mGb
gn'l. hn'l.b[lmU WJU 30-35%-rg ~r wGgGmu: Swj1pb[1nLU b(j uwqwGn
J}WJru lt n~ uwqwGnpwJrG 6w4nm4bGmpJmG, QUlil n[lmU pnlnfl hn'l.b
llmu wn4w bG Lrumu b114m 4WI1Qr 6w4nmrubj1 : n~ owqw4wG 6w4n
mrGb!1[! Qbl1w4znmu bG wt.lwqwJrG hn'l.b!lmU, ru4 owqw4wG[! ' Ljln
zrwgw6 m 4wt.lwJrG hn'l.b11mu: Um!1m4mmj1WJtlG hn'l.bflnLU owqwGn
pwJru m n~ uwqwGnpwJru 6w4nmrGb!1Q unmwt.ln!lWUJbu hwt.lwuw11 
bG LrGmo, n[l(! lt PnLJUb!ltl w6r m qW[lQWgUwu hWUWj1 pwj1bUUJWUlil 
UJWJUwuGbj1 t WUJWhnt.lmU : 

1n'l.Q ozw4bLm lt Ljltu!lbgGbLm r)bUJQnLU G11w 6w4nm4bGmpJnLU[! 
turum ubowGmu t , ru4 WUj1WUWLnL l')bUJQnLU, [!UI')hw4wnw4G' LjlnQ
j1WGmu: 1n11r 6w4nm4bGmpJmGQ hu4wJw4wG GzwGw4mpJmG mGr 
Uj1W 211WJtlG. OI')WJtlG. 2bj1UWJtlG. wGq_wu uGGI')wJrG nbctruGb!lr l')j1U
ltnj1UWG q_n11omu: ow4nm4bGmpJwUp t n11nzt.tmu hn11r tunuwt.lmpJm
GQ, 211r Gb[lMmUQ, MwGgmUQ, 2nLI1Q PW!10!1WQGbLm hwm4mpJmGQ, 
Ol')wljlntuwGw4mpJmG[! lt WJL hwm4mpJmGGbj1: 

~nrz/1 :P/lq/lftwtlbfvwuftftwftwu hwm{fmpJmuubf11J: 1n11r 4Jrqr4w
obtuwGr4w4wu hwm4mpJmGGb[1G wGur2w4wGn11bG wql')mu bG hn11r 
uzw4uwG mbtuGnLnq_rw4wG UJ11ngbuGb11r m t.lw11r n11w4r t.l11w: UJI') 
hwm4mpJmGGbflr ZWilf?rG bG l')wut.tmu 4wUJw4gw4wGmpJmGQ, 
4UJ~n'l.w4wGmpJmu[!, wnwoq.w4wGmpJnLU[!, mn~bLm hwm4mpJnLG[! , 
l'ltlliWI')flnLJ}JnLU[!, hwumGwgmu[!, 64mGmpJmGQ lt WJLG: 

4wutwftgw{fwumpJnLU!J,' 1n11r mGw4mpJmGG t l'lrliwl')flbLm WJG 
mctb[lrG. n[lnGQ oq_mmu bG ubtuwGr4n!1bG pwctwGbL hn11r 4wUJw4g
t.lw6 uwuGr4Gb!1Q: 1n11r 4wUJw4gw4wGmpJmGG wGur2w4wGn11bG 
Wql')nLU t PnLJUb!ltl Wj1UWlilWJtlG hwliw4W11Qtl qwj1q_wguwG m hn11r 
ubtuwGr4w4wG uzw4uwu t.l11w : UJG wubGrg wnw2 4wtut.lw6 t hn11r 
ubtuwGr4w4wG 4wqurg. tunGwt.lmpjWU wumr6wGrg . Oj1q_wGw4wG 
GJmpb!lr QwGw4rg. 4LwGt.lwo 4wmrnGGb!1r 4wqurg . umflm4mm11 w
JrG t.lr6w4rg: rGwwG hn'l.[! hwj1mum t 4wt.lwJrG owuGr4Gbj1nt.l, UJW
[lmGw4mli t ub6 QWGW4nLJ}JWUp 4LwGt.lw6 UWlil!lrmu, WJUQWU Uj1W 
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4WUJW4gw4wGmpJnLU[! obo t , lt ozw4bLQ l')ctt.lwfl : l!wt.lwJru hn'l.bflQ 
~n[l t.lr6w4md mubG PW!1011 4wUJw4gw4wGmpJmG, ru4 wt.lwqwJrG
ubj1Q, [!GI')hw4wnw4G, n11nz 4WUJW4gw4wGmpJmG bG obnQ pb[lmU 
tunGwt.l ctwuwuw4: owu[l hn'l.bflmli oj1q_wuw4wG GJmpb!lr wn4w
JnLJ}JnLUQ pnqwgumu t 4wUJw4gw4wGmpJmGo, ru4 wt.lwqwJrG hn
'l.b[lmU' mctb'l.wgumo: n[lf?WU hn11r 4WUJW4gw4wGmpjmG[! Ub6 t, 
wJGf?wG gw611 t t.lw11r mbtuunLnq_rw4wG n11w4Q: 

4utJnrzwftwumpJnLU/J tunuwt.l t.lr6w4mli hn11o uzw4n'1 obQbGw
Gb!lr m q_n[l6rQGb!1tl pwGn11 uwubfltlG 4UJ~bLnL hwm4mpJmGG t: 
l!UJ~n'l.w4wGmpjWU ubompjnLU[! ~wljlt.lmu t WJU OWUj1nLJ}JWUp, n[lG 
wuhrwctbzm t hn'l.[J UJn4bL 4UJ~n'1 Uw4b!1burg lt Wj1l11WhWJlilt.lnLU t 
q_Juo -nt.l: 1n11r 4UJ~n'1w4wGmpjwG wumr6wGo 4wtut.lw6 t Uj1W Ub
tuwGr4w4wG 4wqorg m tunGwt.lmpJmGrg: tpb hn11mu 4wt.lwJrG 
uwuGr4Gb[l[! zwm bG, G11w 4UJ~n'l.w4wGmpJmGo ob6 

2 
t: l!wt.lwJrG 

uwuGr4Gbflr 4UJ~n'1w4wGmpJn_LGQ hwuumu t 400 q_/uu , ru4 tunznfl 
4Jflw4grwGb 11 rGQ 30-50 q_/uu2

: rGwwG hn'l.Q tunGwt.l t , wJGQwG 
4UJ~mG t: Uw4wJG b11p tunGwt.lmpJmGG wGgGmu t hn11r L!lrt.l tunGw
t.lmGw4mpJwG 60%-rg . 4UJ~n'1w4wGmpJmG[! u4umu t PnLLWUWL t[lp 
hn'l.r 4UJ~n'1w4wGmpJmG[! mctb'l. t LrGmu , uzw4n'l. q.n[16tlQGb!1tlG 
gmjg lil[lt.ln'l. l'ltlliWI')j1nLJ}JmG[! ubowGmu t: nwmr hn'l.(! UJblilQ t uzw-
4bL tunGwt.lnLPJWU WjGUJrur t.lr6w4mli, b[lp LWt.l t Ljlzj1t.lmu, ~r ut.lwfl
t.lmli m ~r 4UJ~nLU q_nj16rQGbflrG , WJUtlGQG hn'l.[! q_mGt.lmu t 4Jrqr4w-
4wG hwumGwguwG (Qbzr) t.lr6w4mli : 

Unwoqw{fwumpJnLUIJ hn11r oGI')mGw4mpJmGG t n11nzw4r tunuw
t.lmpJwG uwhuwGGb11mu, W!llilwQrG mctb11r wql')bgmpJwG mw4 Ljln
tubLm rfl Olt[! lt wql')n'l. met(! t.lbj1WGWLnL9 hbmn UJWhUJWUbLnL WJI') unj1 
0 lt[! : 

ctb11tunGwt.llt ~n[l hn11b11G wnwoq.w4wGmpJmG ~mGbG: Unwoqw-
4wGmpJmGG WlllilwhwJlilt.lmli t tunGwt.lmpJwG nf1nzw4r uwhuwGGb
llmu lt 4wtut.lw6 t hn11r ubtuwGr4w4wG m hwGQwJrG 4wqurg: nll
QWG hn11r ubtuwGr4w4wG 4wqu[! 6wG[l t. n[lQWG Uj1W lib\? 4nLnri')Gb-
11Q zwm bG, WJUQWG wnwoq_w4wGmpJmG[! ub6 t: 1bmltwUJbU, 4wt.lw
Jru m 4wt.lwt.lwqwJilG hn'l.bflG wt.lbLr pw[lO!l wnwoq_w4wGmpJmG m
GbG , QWG wt.lwqw4wt.lwJrG m wt.lwqwJrG hn'l.b[l[! : UtlltGnLJu libluwGr-
4w4wG 4wqur r)bUJQnLU WJU hn'l.b!lr wnwoq_w4wGmpjnLUU t ubo, n
j1nGQ zwm hmumu bG UJWj1nLGw4mli : 1n11mu ubo QWGw4mpjwlip l?flll 
wn4WJnLJ}JWU r)bUJf?nLU 211r lt hn'l.r uwuGr4Gb[lr 4gliwG mcto WJUQWU 
t LjlnQ!lwGmu, n11 hn'l.Q un11mG qwGq.t.lwor t t.lbflw6t.lmli : 

1n11r wnwoq_w4wG t.lr6w4r t.lb11ru uwhuwGQ hwuw11t.lmli t hn
umGmpJWU GbflQrG uwhuwGr tunGwt.lmpJmGQ , ru4 Gb!1QrGQ ttmGw
t.lmpjwG WJU wumr6wG[! , bj1p Uj1WGtlg LWI1 t UJWlilj1UJUlilt.lmu: ~nflll 
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wnwaqw4wumpJWU ubf1Ehli l.! t.J.brjlu uwhuwuubrmu brtw6 tunuw
t.J.mpjwu t.J.j16w4mu UbEbuwub[l~ wu~t.J.ubro hnrth t.J.rw tunr hbmEbf1 
bu pnrtumu: 

'7-fulw!Jflmp;muf! uzw4n'1 qnr6hElibrpu m tflnrnrt ubEbliwubr~u 
llhUwrwmpjmu gmjg lllWLm hnrt~ QUilmliw4mpJmuu t: Swrpb[l 4w
UjW4gmpjwu m WU[lnL!}JWU hn'lbr UlW[lpbr llPUWil[lnL!}jnLU mubu: 
lfhliwllrmpJmuo 4wtut.J.w6 t ztfluwu ubompJmupg, nro. ~r hbrppu , 
UjWJUwuwt.J.nrt.J.w6 t hn11~ tunuwt.J.mpJwu wumptiwunt.t l.! ztflt.l.nrt uw4b
rbunt.J.: tunuwt.J.mpJWU lib6wguwuQ qmq[!upwg (lijl(i~l.! nrnz uwhuwu) 
ztflmUQ ub6wumli t : tunuwt.J.mpjwu hbmwqw wt.J.bLWQUWU llhUjEnLU 
ztflmuo tu~ulJl LflnErwunl U t, EWujl nr WJ'l t.l.h6w4mu 2nlf1Q tflwumn
rbu EUnLEP llb[l t 4wmwrmu: 

1n'1~ llPUW'lf1nLPJnLUQ libo ~wtflnt.J. 4wtut.J.w6 t Owl! urw ubtuwujl-
4w4wu 4wqlipg: rli~EWU ubtuwu~4w4wu 4wqliQ OWU[l t, WJUEWU '1h
UWil[lnL!}JnLU[! ubo t: 

rliwliwLnt.l. hnrtr 4WUjW4gw4wGmpjnLUQ l.! libmwrth hbul U[lW 
Uwuup4Gb[1p ztflliw(i ubompJmuQ, 4wrbLh t nrnzbL mt.l.JwL hnrtll '1h
UWilf1nLPJnLUQ 4wu uzw4uw(i hwuwr UjWhWU2t.l.nrt QUilhWUnL[l EW[l
zh~ met[! : 1nrth llPUWf1f1nLPJnLU[! nrnzt.J.mu t mctw~wtflh (llhliwlinubm
f1h4) b'1wliw4nt.J., hbml.!JWL pwuwal.!nt.J.. 

P=K a b, nrmbrt 
K-u hnrtr mbuw4wrwr llhUwf1rmpJmuu t (4q 1 uu2·-m t.l.rw) , 

WJUPUEU WJU mct(i t, nro owtuut.tmu t 6huo 4mrbLnL, WJU 2f12GLnL l.! 
UbUlWrth pwlin'l uw4brbujl ztfluw(i t.trw: 

a-u t.J.wr~ tunrmpJmuu t uu-nt.J., 
b-(j wnp QUilQf14UWU LWJUnL!}JnLUU t uu-nt.t: 
fJ.pUWilf1nLPJnLU[! 4wtut.J.w6 t Owl! hn'lQ uzw4nrt qnr6hElibrh 

zwrctuwG wrwqmpJmupg: Swrpbf1 hn'1h11h mbuw4wrwr llPUWf1-
rmpJmUQ hbUll.!JWL lib6mpjmuub[lnt.J. b(i W[llllWhWJUlt.J.mu (4q 1 uu2 -m 
t.trw). 

Cwur 4wt.l.wJjlu hwrwt.l.wJru uhwhn11.br 0,52-0,54 
owup 4wt.l.wt.J.wqwJjlO unt.tnrw4wu ul.!whn'l.bfl 0,40 
Lt.l.wgt.l.w6 ul.!whn'l.br 0,35-0,40 
UL4WLP hnrtbfl 0,70 
Ut.l.wqwJpu hn11.br 0,20 
Ut.!.wqw4wt.l.wJjlu hnrtbr 0,30 
rab~l.! 4wt.l.wt.l.wqwjjlu hn'l.bfl 0,35 
LJj12w4 4wt.l.wt.l.wqwJhu hnrtbr 0.40 
owup 4wt.J.wt.l.wqwjjl0 hnrtb[l 0,45 
rliwliwLnt.J. hnrtp llPUWf1f1nLPJnLUQ, 4wf1bLh t tipzm nrnzbL wztuw-

UlWUEP W[ll11Wil[lnrtw4wumpjnLU[! , UjLWUWt.J.nrbL t.twnbLhEh owtuur. 
tipzm QUUlf1bL hnrtQ lizw4nrt UbEbliwubru m qnr6hElibf1Q l.! Lm6bL h:l -
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rth uzw4uwu wztuwmwliElib[ljl hbm 4wUjt.J.w6 U~ 2Wf1E qn[16Gw4wu 
tu li11h rub f1: 

nwzbtf! UlW[lpb[l qnronuub[lp, QLtuwt.l.n[lWUjbU tunuwt.J.mpjWU m 
uwn~bLm wqf1bgmpJwu mw4 ~r owt.tww libowglibLm hnrth muw-
4mpJmuu t: 1nrt~ mn~bLm hwm4nLPJnLUQ libo ~wtflnt.l. 4wtut.l.w6 t 
4Lwlit.J.w6 4wmpnuubrh punLJppg, 4nLnhllUb[lp EWUW4~g, nrnuE 
turum ubowgumu bu hrbug owt.tww: 4Lwut.two Na-nt.t hwrmum hn
rtbru wt.J.bLh ZWUl b(i mn~mli , EWU mrrz WJL 4wmtmuubrnt.t hwqb
gw6ub[l[!: 1mumunt.J. hwrmum, 4wt.I.WJPU ubtuwuh4w4wu 4wqu mub
gn'l hnrtbru wt.J.hLh zwm bu mn~mli , EWU hmumupg WrtEWlll, wt.tw 
qwjpu ubtuwup4w4wu 4wqu mubgnrt hnrtbro: 

nln~bLm hw4wnw4 Uj[lngbu[!, WJUPUEU ~n[lWUWLnL hbml.!WUEnt.l. 
hn'l~ owt.twLh tflnErwgmu[! , 4n~t.J.mu t OuU7bgnuJ: 

1n'1h mn~bLm hwm4mpJmu[! ~wtflt.l.mli t mn~nrt uumzp tunuw
t.J.mpJwu tflntflntumpJWU hbml.!wliEnt.l. hnrth 6wt.I.WLh ubowguwlip 4wu 
mn~nrt uumzr 4nrtupg wnw2wgw6 tiuzuwu ub6nLpJmupg: 

nLn~bLm. LflEt.l.hLm LL uumbLm Uj[lngbuubru wnw2wgumu bu hnrtr 
6wE6EnLU, W[lUWUlGbrh al.!wtflmtumpjmu , wuqwu 4mrwmmu: Uju 
4wrq~ trl.!mJpubr hwm4wUjbu p hwJm bu qwL~u wuumrm4mmr . 
OWU[l ubtuwur4w4wu 4wqu mubgnrt. 0[1UjQLUuw4wu Ujmpb[ljlg W'l.
EWUl , hu~Ujbu Owl! WL4WLP hnrtbrmu: 

~wumuwgnu}f! hn'l.~ WJUUjpUjl t.l.~6w4G t, b[lp LWt.l. t uzw4t.tmu, 
tijlli[! hbzm t 4mrt.tmu h LWt.l. tflzrt.tmu , hnrtQ pmJL t 4Uj~nLU uzw4n'l. 
qnrorEuhrh m ubEbliwubrh pwlinrt uwubrhu, h umwgt.J.mu t pwrar 
mbtulinLnq~w4wu nrw4h t.twr : nrw4JWL t.l.wr t umwgt.J.mu, trp hnrth 
tunuwt.J.mpJmu[! mwmwut.J.mu t urw Lrht.l. tunuwt.J.mpJwu 50-60 % -h 
uwhuwuubrmu: 

1nrth hwum(iwguwup nrnzmu b(i WJU uzw4bLnL ctwuwuw4o: 
1wum(iwgmU[! nrnzbLnL hwuwr wuhrwctbzm t hnrtQ WLhh Ub2 

ubrtUbL, qm(ill UW[lEhL l.! 2Ujf1UlbL qbmupu, bpb QnLUf1Q ~h tflzrt.l.mu. 
uzwuw4mu t 11bnl.!u t.J.wrt t hnrt[! t.l.wrbL, bpb tflzrt.tmu t, mrbuu t.l.wrb
LnL ctwuwuw4G t: bpb hnrtQ abnEnLU ubrtUbLhU QnLU'l ~h Wr!W2WUnLU, 
uzwuw4mu t ~n.rwgbL t: 

Qwruw(i tflngtuuwu, uwtuwgwliEWJhu uzw4mpjwu l.! gwliEh hw
uwr ul.!whnrtb[lmU iWLflwt.J.n[l UjWJUWUUbl"\ UUlbrt6t.J.mU b(i f1W2l11Wjjlu 
tunuwt.J.muw4mpjwu t.J.p6w4~G linm UjWJliwuubrmu: 

6/;mOmp;mO!J hnrth muw4mpJmuu t wrmwEhli mctbrh wqf1b
gmpJwu mw4 wnwug tflzrt.l.bLm, tflntubLm hr ChQ, pu4 wq11n'l. mao 
t.l.bf1WUWLnL9 hbmn t.J.brw4wuqut.J.bLnL uwtu4~G t.J.p6w4hu : fi4mumpjm
uo 4wrnrt t p hWJUl QWL Upu~l.! nrnz uwhuwu tiuzmu qn[lOWf1[lbLm 
llhUjEnLU: 1bmwqw tiuzmliu wnw2 t pbrmu 64mumpJwu tuwtummli . 
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l.t hnrw aL.wtuwtui.IluwG t bG~WI1~4mll, WJUpGpG ill 4bi1W~wGq.Gmu 1111 
Gwtu~tJG al.tQ: UJUUjpUp 6GzmllQ hwuw114mu t hnrtr 6~mGm~JWG uwh
uwG: 

~nrz/1/jbrzuw{jwfnlllf! W11W2 t q.wlru GI1W uw~bl1bur W11WI.Il tun
Gw4wGWLnL l.t WI1Wq. in11wGWLnL hblill.twGpn4: Ybrtl.tW~WlnLUQ hwi.Il
~wlljbu mdbrt t Wl1li1WhWJli14mu nnnq.4nrtl.t Lflnzrwgwo Uli111nL~I.Ilm-
11W mGbgnrt hnrtb11mu: =lbi.IlltWUjbU, ~brtltW~WlUWG flbU UjWJPWI1blnL 
hpuGw~wG ur2ngwnmuQ 211W~WjnLG Uli111nL~I.IlnLI1WJP UI.Ilbrt6muG t: 

Cw11mGw~ GmjG tunl1nL~JWUp 4WI1 ~Wli1WI1bltJu, hnrtQ uzw~nrt 
q.n116tJpGb11n4 ~wGnGwt.tn11 ~b11L4n4 6Gzmu q.ni10Wfll1bLn4 hnrtr ui.Iln-
11rG GmJG zbl1l11P tt11w. wnw2wgGmu bG bG~w4wl1bLwzbl1li1P L41"1Gtl hn-
11rqnG: 

tG~wLtw11bLwzbl1lilr L4rGfl hn11rqnGr wnw2wguwG q.n11omu 
46nw~wG t1b11 t tuwrtmu Ltw11bLW2bi1UlP9 ~wt.twJrG uwuGp~Gb11r Lt.l.W
gmuQ l.. bG~w4wl1bLWZbl1lilnLu G11wGg ~mlilw~muQ : tG~w4wl1bLW 
zbl1li1P L4rGtl hn11rqnGp wn~wJnL~JnLGQ 4wlilwgGmu t hnrtr ~rqtJ~w
~wG hwi.Il~m~JmGGbi1Q, OflWJpG m 211WJpG nbdtJuGbi1Q l.t GLtwqbgGmu 
hnrttJ pbi111PnL~JnLGQ : 'TltJGtl hn11rqnGp W11W2WQUWG flbu L4WJQWI1blnL 
htJuGw~wG ur2ngwnmuQ 4wl1bLwzbl1lilr L4WI1Pbi1WPWI1 tun11wgmuG 
t, o11q.wGw~wG GJm~b11nt.1. hnrtr hw11u1.I1wgmuG m G11w Uli111nL~Ulm-
11WJr Lwt.twgmuQ: 

Sw11pb11 hnrtbl1 l11WI1Pbl1 iwlflnt.t bG wqflmu uzw~nrt q.n11orpGb11r 
pwGnrt uwub11r uwzt.twom~JwG t111w: UJG hpuGw~wGmu ~wtut.two t 
hnrtr ubttJwGtJ~w~wG ~wqupg, QWI1J?WI1nLnm~JWG m ~uwtupwJGm~
JWG wui.Ilp6wGpg , G11w wu11m~JmGpg m tunGwLtm~JmGpg: 

Unt.tni1WPWI1 ~w4wJrG 1..t ~w4w4wqwJrG hnrtb11mu q.JmrtwlilGI.Ilb
uw~wG ubpbGwGb11r m q.n116tJpGb11r pwGnrt uwub11r uwz4w6m~JnLGQ 
hwubuw1.I1wpw11 LflnJ?I1 t : UJu ~w11q.r hn~b11mu, n111.I1b'1 l11buw~WI1WI1 
flpUWfll1nL~JnLGQ hwuGmu t 0 , 7-0,9~q./uu , ~znwJtJG uwzt.twom~JmGQ 
lilWI.IlwGt.tmu t 2-pg utJGil.t 30 q./hw, tunlflr pwGnrt uw~b11buG wGGzwG 
iWLflnt.l. t uwzt.tmu: 

Uwzt.twom~JnLGQ mdbrt t ubo pwGw~m~Jwup QWI1bl1 m ~uwtuJ:> 
L4WI1mGw~nrt wttwqwJtJG ubtuwGtJ~w~wG ~wqu mGbgnrt hnrtb11mu : 
tunlflbl1tJ l11buw~WI1WI1 ~211WjpG uzwt.twompjmGG WJUUjpUp hnrtb11nLU 
hwuGmli t utJGil.. 200-300 q. lib~ hb~I.I1WI1P t.1.11w. l.t t"tJpULn uwzt.tmu t 
G11wGg pwGnrtliw~b11bUQ : 

ULtwqw~wt.twJrG l.. wt.twqwJrG hnrtbi1Q. n11nGp L4W11mGw~mu bf1 
wGGzwG pwGw~m~Jwup J?WI1bJltJ Gbru.f1w~Gbl1 . q.nJ16pQGbi1Q uwzblm 
I.Ilbuw~bi.Ilpg ur2rG lilbrtG bG q.11wttmu: tunlflbl111 Ulbuw~wrwl1 uwz
t.twom~JnLGQ GliwG hnrtbrmu hwuGmu t 70-100 q. 1 hw-r 4rw: tunlflb-
11t:! · n11L4bu ~wGnG , tJGpGwur4mu bG: ULtwqw;tJG l.t wt.twqw~wt.twJI1G 
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hnrtbflQ uzw~bli1U I.Ilbuw~WI1WI1 fli1UWfll1nL~JnLGQ hwuGmu t 0,2-0,35 
~q./uu2 l.t tunlflbl111 pwGnrt uw~b11bUQ GmjGUjbU uwzt.tmu t: 1nrtl1 wu
flnL~JWG ubowguwGQ qmq.QG~wg ubowGmu t uwzt.twom~jmG W11W2 
pbrbLm Grw QGtlmGw~m~JmGQ: Uwzt.twom~JmGQ Lflnpr t hnrtl1 tun
Gwt.tm~JwG WJGL411UI1 WUli1116wGI1 tlblljpmu, bi1P ubl11W'111 uw~bl1bUI1 
t.1.11w zlflmuG wubGwlf1np11G t: 

Uu11m~JLUG lilbuw~blilpg q.JnL'1Wli1Glilbuw~wG ubpbGwGb11l1 m 
q.n116tJpGb11l1 pwGnrt liwub11G QGli111bLI1u wGh11wcrbzlil t hwz4r wnGbl 
uwzt.twom~JmGG W11W2 pbl1blnL hnrtr mGw~nL~JnLGQ : 

=lnrtQ pnqub11I1G 2m11 uwi.Ilw~wi1WI1bLm hl1uGw~wG 11112wt.twJ11G t: 
UGpw4WI1WI1 m wG~wJmG tunGw4m~JmG mGbgnrt 2112wGGb11mu q.Jm
'lWI.IlGI.Ilbuw~wG ~nLLlilnLI1WGbl111 pb11PI1 iWLPQ 2m11G t n11nzmu: !X11I1 
L4WI1mGw~m~Jwup bG L4WJuwGwt.tn11Ltwo pmJUb1111 ~bGuw~wG l411n
gbuGbi1Q. u11~11n011q.wGI1quGb11l1 ~bGuwq.n116mGbm~JmGQ, I1G i l4bu 
Gwl.t hnrtl1 lilbt"tJGnLnq.l1w~wG hwlil~nL~JmGGbi1Q , I.Ilbuw~WI1Wfl tll1liWfl-
11nL~JnLGQ, uzw~liwG dwu~bl11Gbi1Q l.t WJl hWI1Qbl1: 

=lnrtr ubtuwGr~w~wG liwuGr~Gbi1G nL Uli111nL~lilnLI1WJI1G wnwGa
Gm~JmGGbi1Q zlf14bln4 1111WI1 hblil , W11W2WgGmu bG 6w~nl1111Gbl1r hw
UW~WI1q. . nl1nGg 6w4WLQ. iWLPQ l.t Ol.tQ nl1nzmu t hnrtmli 21111 Ulbrtw
pwztut.twom~JWG pGmJ~Q : 4.bi1211Gu L4WJUWGwt.tnl14w6 t ni lil1wJG 6w
~nl1111Gbl111 iWLflnt.t ' WJLI..t 1111' 21111. hwi.Il~nL~JmGGbl1nt.t: !XI111 llnLb~nLL
Gbi1G tGb11q.blill1~ I.Ilbuw~bl11119 LI1GbLn4 li19PW4nl14w6, ub~ OWJI1nLli 
mGbG pwgwuw~wG (0- l1nGGb11). 11u~ UJmumu tlflW~wG (H+ l1nGGb11) , 
~WL411 Ub2 bG UlilGmu I1Gilljbu I111WI1 , WJGUjbU tL hnrtl1 uwuGI1~Gbl111 nL 
21111 ub2 li1WI1WPWdwGLtw6 GJm~bl111 l1nGGb11l1 hblil, 1111WI1 unlilbGwlnt.l. 
hw~wnw~ GzwGI1 LI19Pbl111 OWJI1bl1n4: UJul4runt.t. 21111 llnLb~mLGbi1Q 
hnrtl1 uwuGI1~Gbl111 ~wu 11nGGbl111 zmr2G W11W2WQGmu bG 211WJI1G ~w
rtWG~: 

=lnrtmll 21111 pwztut.twom~JwG pGmJ~Q L4WJUwGw4n11Ltwo t GrLu
GmJ., ~b 2m11G tJGi uw~brbunt.t t Lflntuwqflbgm~JWG ub2 ulilGmli hnrtl1 
h bi.Il: 

1nrtl1 ~nlnl1f1Wl ~rw~gl1wGb[1G wnw2 bG pb[lmu hu~WJW~WG Ulb
UW~WI1Wfl, hblilltWUjbU l.t 21111 hblil Lflnt"tJWqflbQnL~jWG ubo UW~b[lbU , 
nl1n4 l.t PWQWI.DI14mu t ~nlnl1f1WJI1G ~11W~gl1wGbrl1 hu~WJW~WG Gzw
Gw~m~JnLGQ 211WJI1G hwlil~mpJmGGbl111 fl11uLtn11uwG q.n11omu: uwtu
pwG hnrtl1 2flWJI1G hwi.Il~nL~JmGGbl111 uwui1G tunubLQ, wGhl1wdbzUl t 
11uwGwl. ~b hnrtmu 2m11G I1Gi al.tnt.l. t q.lilGt.l.mu: Un4ni1WPWI1 ~11ql1~w-
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ljwG lt pplipwljwG hwtnljnLJ3JmGGbpp tnbuwljbtnpg wnwGaGwgGmu bG 
2rP ~nru tnwrpbr altbr' ljwUjttwo, liwqwGnJ3WJpG, qrwl1.ptnwgpnG lt 
qntnrzwGuwG: 

UG2wmmu bG Gwlt ljwpop 2mr· uwnnLJg, nr hnflmli wGzwrd t : 
4wu;tfwo pmf7: ~nflp uwuGpljGbriJ uwljbrbuwJpG wqwtn tGbr

qpwJp zGnrhp'-1. liwljwlJtwGuwG bG bG13wrljmu nrnz pwGwljmJ3JWUp 
2nLr. nriJ hnflQ UjWhmu t 2Wtn ubo mdntt: SmrQ. zr2WUjWtnbtnl1. hn
llP uwuGpljGbrp uwljbrbuQ, lintblJmtGbrp up pwGp zbrtnbrntt WllW-
2WgGmu t 2rwJpG J3WflWUJ3: Qutn nrmu, 2rWJpG J3WflWGJ3p GbrppG 
zbrtnbrG wGttwGmu bG wumr ljwUjttwo ljwu ~nGwttwomo (hPilrnu
ljnUjplj) , pulj ttbrpG zbrtnbpQ 4lm~r LJwLllttwo ljwu J3WflWGJ3WJpG: 
tunGwttwomo 2mrG wGzwrct t . Gw ljwrn11 t zwrctttbt upwJG WJG ctw
uwGwlj , brp wGgGp qntnrzpGbrp altp: UJG Ujwhttmu t hn11r ljnfllipg 
50-10000 UJ3Gntnrtn mdn'-1., uwn~mu t 4°C 2brumJ3JWG tnwlj lt hbnw
Gmu hnflpg 100-105°C tnwpwgGbtpu: lclWflWUJ3WjpG 2mrQ uwn~mu t 
1 ,5-4°C 2brumJ3JwG tnwlj, mGp wttbtP pwror wnwaqwljwGmJ3JnLG L. 
ljwrn11 t zwrdl1.bL J3WflWGJ3p altn'-1., pG~Ujbu Gwlt hpllrwtnwguwG lip-
2ngntt: UJu zwrdmliQ ljwtnwrttmu t zwtn 4lnpr mwrwomJ3JWG uwh
uwGGbrmu lt zwtn llWGilwfl: Srp wJu oL.r zwrctmliQ hGUJrwttnp t pn
tnr nLflflnLPJmGGbrntt, wGljw~ wGgpbrp ~w4lpg : 

tunGwt.twomo 2rP pwGwlj!J ljw~t.two t hnflp ub~wG!JljwljwG 
ljwqupg, orqwGwljwG UjnLJ3brr UjwrmGwljmJ3jnLGpg, Wflbrp ljwq
lipg , Ollll ~nGwttmJ3jnLGpg lt WJLG : Srp WJG pwGwlj(J, nriJ uwljwlJtwG
ttmu t hn11r ljnflli!Jg 2rwJpG qntnrzpGbrntt hwqbgwo lill2wttwJrpg 
(100% hwrwpbrwLtwG ~nGwttmJ3JmG) , Ltn~ttmu t wnwttbtwqnLJG ~n
Gwttwomo 2mr: Swrpbr hnflbrmu wJG mwrpt:.r t lt Ltwrnll t tnw
tnwGttbL 3-pg upG~u 20 %-p uwhuwGGbrmu: llpqpltwLtwG LtwLllttwo 
2mr1J hnflp Ltnfllipg UjWhttmu t pwror oulintnplt 6GzuwG tnwlt , nrp 
hbtnl.twGpn'-1. pnLJubrQ ~bG Ltwrn11wGmu WJG JmrwgGbt: Srp WJU pw
GwltQ Ltn~ttmu t wGliwtn~bLP 2mr , Ltwli 2rr ubnwo Lllwzwp : bpp hnfliJ 
~nrwGmu t, lt Grw lib2 liGmli t lipwJG :J>!JqpltwLtwG LtwL4ttw6 2mrQ, 
pmJubrQ pwnwumu bG: rawnwuuwG LtwJmG ~nGwttmpJnLGIJ Ltwli pw
nwuuwG qnrowltpgQ tnwrpbr hnflbpmu tnwppbr t : rGwwG hmlimup 
LllWrmGwLtmpJmGIJ hn11mli zwtn t u lib~wGtJLtwLtwG LtwqliQ owGr . 
WJUJ?WG ubo t :J>pqpLtwLtwG wGliwtn~bLP 2rP pwGwlj(J : UttwqwjtJG hn
flbrmu pmJubrp pwnwumli!J uLtuttmu t 1 ,5-2% ~nGwttmpJwG llbLll
pmli , LtwttwttwqwJpG hnflbrmu· 4-12%, LtwttwJpG ub~wGtJLtwLtwG 
Ltwqu mGbgn11 ultwhnflbrmu hwuGmu t lipG~lt 20%-p , tnnr:PwJpG hn
flbrmu wJG wGgGmu t 50%-pg : Pwgp nLflflwljp LWPnrwmnr-ttbqb
tnwgpnG libpn11-Gbrpg, pwnwuuwG qnrowltpgQ ljwrbtr t wGmflflwLtr 
6wGwUjwrhntt nrnzbt wnwttbtwqnLJG ~nGwt.twomo ~nGwttmpJwG 
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hpuwG ttrw : Unttnrwpwr J3wnwliuwG qnrowljpQIJ ur2ru hwzttnttljw
rnll t tnwtnwGttbL lip lib6mJ3JWU uwhuwGGbpmli , npQ hwttwuwp t w
nwl1.btwqnLJG ~nGwttwomo ~nGwttmJ3JnLUIJ pwquwlljwtnljwo 1 ,5-n'-1.: 
rawnwuuwG qnpowljpgiJ mwrpbp pmJubpp hwuwr . pG~Ujbu Gwlt pmJ

ubrr qwrqwguwG tnwppbr 4lnqbpmu 
mwrpbr t: UJG ubo ~w4lntt ljw~ttwo t 
hn11r ub~wGpljwljwG L1wqupg , Grw
Gmli bflw6 hmumup pwGwljpg lt WJL 
hwtnljmJ3JmGGt:.rrg: 

Pwgp :flllqpljwUjbu ljwUjttwo 
211P9. qnJnLJ3JnLG mGp Gwlt ppupwUjbu 
ljwUjttwo 2mr. npiJ litnGmu t npn2 
hwGpwmbuwljGt:.rr pwflwllrnLJ3JwG 
lib2: UJG ljwrn11 t hwuGbt 5-12 lt wttblll 

o " tnnljnup: 
u~ 18 . ~11/1 ol..bi1Q hnr[nll.l (QUUl U. ll . Lb

pb ril../1) 
1. hnrtr uwuG/1~[! OWO~ L[wo t h/JQ1111ll 
l]11U]/1~ 211nl[, 2. wnwQb[wqnLJG hpq-
1111U~n UJr~ 211LI1. 3, 4. f)WflW Uf)Wj/JU , 5. 
11 [ uwqw~w[J (QI1WL(/JLnwgtmu) 

9putJwUjbU Ltwlllttwo 2mrG WUUP2WUjbU ~r uwuGwljgmli :J>pqp
LjwLtwG LllrngbuGbrrG L. ~r qntnrzwGmu 100° 2bpumpJwG tnwlj , ljw
pnfl t hbnwGwt upwJG tnLUWL hwGpwtnbuwLtr PWJPWJUWG llblllpmli : 

u~ . 19. "'nrtr ~nrtl.l/Jg 211/1 wq
UI111P9PWU ([!UUl u U. Lnu 
[ /JGu~m) . 1. hnrtwJ/JU uwu
G/1~ . 2. WUI1l11 ~WU]L(WO 2f1 11 
2GI1Ul , 3. 211/J !J1mtu f1 ~WU] 
L(wo zbpm , 4. uwqw l1 wr• 
tumwgliwG 1111LI1 

Uwqw/Jnpw;j1/J pmf7 · LJwqwGnJ3WJpG ljn[ ttmu t WJG 2nL(liJ, npQ 
L9'-1.W6 t hnflll liwqwljwG 6wljmnpub(l(J lt brljwp ctwL1wGwlj UjWhL[mli 
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t Grw Ub2 IJbGt"Juljwjt"JG ljwo IJwqwljwG mdl1 zunrht"Jlj_: UJG L4LUhlj_miJ t 
hnrtmd 0,5 u w4.bLr gwor opGnLnrm mdn4. u uwrlznLO 0°C-ru onu1 
2bf1UnLfJWU L4WJUWGGbrmo : ~wGt"J nr hnrtr IJwuGt"JljGbrQ 6w6lj4_w6 
bG LrGmo 4wl44.wo 2rr zbrmn4.. owqwGnpwJI1G 2mro ztt"Jlj_mo t nz pb 
wGdt"J2WL4bU hnrtt"J L4t"JG!f IJwuGt"JljGbrt"JG , UIJL IJwljwljlwGLj_wo ljUJL~ 
4wl44_w6 2rt"JG: LJwqwGmpwjt"JG 2rr zwrdmiJG rrwljwGwglj_miJ t ob 
Gt-Juljwjt"JG ljwo IJwqwJrG mdbrn4. (2ntf1Q zwrd4_mo t 1Jburu411 lt"Jnpp 
ljnrmpjwG ljbml19 lfbL4h Ubo ljnrmpJWU ljbLnQ) hbmuwL4bU , zwrdmUQ 
hGW[lWL[nr t t"JGzL4bU nLf1fl_WOt"Jq. (Lj_b[l nL l{wr). WJUUjbU tL hnrt"Jqnuw
ljw(i ntfl_fl_ntpjwdp: uzw!Jw4wLr9 tunGwl{mpjwG L4WJUWGGbrmo hnrtr 
2[1WhWfl_n[11fWljwGntpjnLUQ IJbowGmiJ t , hbmuwL4bU , IJbowGmiJ t 2fll1 
zwrdowG wrwq.nLpjntGQ: LJwqwljwG hwrtnr!fwljwGntpJnLUQ ljwo 2fll1 
zwrdowG wrwq.mpJmGG w6mo t hnrtr tunGwlj_mpjwG IJbowgowG 
hbm : inrtr 1Jw4brbut"Jg 2rr q.nLnrzwgowGQ qmq.oupwg tunr zbrmb
rl19 wrwq.nrbG 1JwqwGnpGbrn4. mbrtr t mGbGmo 2rl1 pwrorwgmo: 
~rr IJwqwGnpGbrn4. pwrorwgmiJQ (dt"JwdwowGwlj bGpLuf144.bLn4. 
OWUflnLPJWU mdt"JG) zwrmuwljlj_mo t WJUf>WU dwowGwlj , orGzu 2rr 
owurmpJmuo 4hw4_wuwrw4zrl4.r owqwGnpGbrh u1wmbrr Pr2owG 
mdr hbm: 

u .Yw zrGuljm m4.JwLGbrn4.. pGwljwG L4WJOwGGbrmo tunrewJh r, 
2[1bflh OwljW[lrjLUljt"Jg IJwqwGnpwJhG 2flh pwrorwgiJw(j UIL'ibuw4_b!ll1 li 
LjbLnQ owur hnrtbrmu zh q.b[lLUqwGgmu 6 L'i , ru~ pbpu hnrtbrnul 2 0 
lnrtmd IJwqwGnpwJhG 2rr pwztu4.w6ntpjmGL! 4wtu4_w6 t hn1111 Lttu 
rlntglj_wopt-Jg , owljnmrubrt, zW41t"Jg , tunrewJrG 2rbrr tunrmpJmG I19 t. 
WJL LI o wGr ljwL[wjt"JG hnrtbrmo , zUWJWO Wrlljw bG dbo f>LUGW LtnLP
JWOp IJwqwljwG 6wljnm!1Gb[1 tunGwl{mpJLUU WrlljLUJnLfJWU L4LUJLlW(J 
(jb[lnLO mhllUWJt"JG IJwuGt"JljGbrr nLrlzbLm u 6wltmni1GbpQ Lt"Jw4hLm 
hbmuwGpnlj_ 2fli1 zwrdowG wrwq.mpJnLU[l fnLLLUGmiJ t nLUmi1 ljuilj_Ul 
JI1G hnrtbrr 2mr pwrorwgGbLm hwmljmpJmGo nz pnLnr llbL4f>brmu t 
oba LI1GnLL\ : YUIL[wlj_wqwjt"JG hnrtbrr owqwljwGntpjnLUQ w4.bLr PUi jlOJ1 
t . pwG Ljwlj_wjt"JG u wl{wquiJt"JG obtuwGt"JljwljwG ljwqo mGbgnfl_ hnrtb
f111GQ : <Dnzt-Jwgwo hnrtbrG mGbG IJbo IJwqwljwGmpJmG, nrQ u L4WLn-
6wrl t lfWrlGmo hnrtr L'iwl.Jbrbut-Jg 211r mdbrt q.nLnrzwgowGo: 

lJwqwljwG 2rr lfbL4t"J 4.br zwrdowG wrwqmpjnLUQ uljqpmiJ zwu1 
IJbo t LrGmo , t-Julj L1.br 2m1J QGljGmo t : CuLn Ynun4.r zr m4.JwLGbrr . Or 
Ln4.r IJLurqh uuwhnrtbrmo w11w2ru 2 uo 2nLDQ pwrorwgbL t 2 
rnL4bmo . 20 uo 27 rnL4bmo, 45 uo 47 dLuiJ 20 rnL4bmo , 100 uo 2-3 
wuumo u WJLU LJwqwGnpwjt"JG 2nL[lQ nrnz zWLj111L[ bGpwrLt4_mo t 
owGrmpJwG mdt"JG: ~wur nr L'iwqwljwG mdr mrtrtnLfJnLGQ hwLIQG4 -
Gmo t owGrmpJuiG mdh mrtrtnLfJWUQ, 211h zwrdowG wpwq.mpJmuu 
rjbl4t"J ubjlf>U q.brwqwGgnu'i t lfbL4h L[bll zwrduwG WjlWQ.nLfJWUQ 
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c wm erz tunuwlj_mpJwG L4UIJIJwGGbrmo 2r11 zwrdnu5Q lfbl4r Gbppu 
lfWifW[lnLO t: 

LJwqwGnpwJI1G 2mro Lrr4. uwmzbLr t pnLJubrrG u hnrtr wrllJm-
Gw4_bm 2rr ht"JliGwljwG L4WZWflU t: 

G(IWL//JUIWgjm!J pm(l: t[lp IJwqwljwG wGgpb[lQ L!lr4. hwq.bGnul 
bG 2rn4.. u owljbrbuwjt"JG LWfllj_WOnLf:}JnLUQ hw4_wuwr4_mo t qrnJh . 
hnrt IJmG nrt Lrwgmgrz 2nLf1Q L94.ntd t nz IJwqwljwG wGgpbrtJ u bG
pwr44.bLn4. hr owGrmpJWG mdt"JG , owljmnrubrn4. wqwm q.rw4.hmw
grnG hnuwGen4. pLuLt"JwGgmo t hnrtl, L[brru zbrmbrrg !fbutr GbrpL. 
Q.rw4_hLnwgt-JnG 2nLflQ ltWL44.w6 zt hnrtl1 IJwuGt"JljGbrr hbm u hr hwm
ljmpjmGGbpnlj_ zr mwrpbr4_miJ un4_nrwljwG 2fll1g: Uju 2nlf1Q ljwrnrt t 
hwG!fbU Q.LUL hn1111 4_brt"JG zbrmbrmo Q.Ltuw4_nrwL4bU lit"JWJU wuoruub
rt"J. n11nq.owG , oGhwLr dwiJwGwlj : ~mro zwrd4.bLn4. Gbrpu, hwq.bg
Gmo t hnrtr utnnrru zbrmbrQ u owrluJJmd nrlllbu ~nrewJrG 2rbrl1 
uGL'iwG WrtPJnL[l 

cpb q.rw4.rmwgrnG 2nLfl[l br4wr dwowGw4 q.mGLj_mo t hnrtr t[b
rhG zbru1b[lnt0 , GzwGwljmiJ t Ljwo umnrt"JG zbrmbrG mCibG 4_Lmn 2[1W 
pwlt"JwGgmpjnLU , ljwo tunrpwJhG 2flbfl[l hnrth IJwltbrbuhG dmn bG 
q.LnG4.miJ t::Jr4wr IJGWLntl hnrtmd. q.rwt1.11mwghnG 2nLflQ 4_Gwu t 
L4WLn6WrlnLlJ pntjubrhG. nrnup Olfh u GnLJGiw4 2rr LljWljUIU bG qq.mo: 
Q.rw4.t-JmwgrnG 2nlfl[l Lrr4. IJwmzbLr t pnLJubrhG . uwljwJG Grw IJbO 
zwrdmGwljmpjwG zunrht"Jlj_ oq.mwqnromU[l uwhL'iwGwLj1wlj t: 

Q.rw4.rmwgt-JnG 2nLfl[l Ljwrnrt t Lt"JGbL zwrdmG LjwiJ Mnrt u wG 
zwrd tunrewJrG 2rr aun4. 

Gnfn(l2W!Jtlw!J pm(l.· PGwljwG LljWJOWCiGbrmo 2rr WJU Ou[l hnrth 
2flt"J pWf1Wifflhz L'iwuG t. pwGt"J njl WJU WrlW 2WUnLL\ t Liuwgwo UjnLU 
Ljwrq.t"J 2rbrt-Jg , GnLJGhulj wobGwlt"Jnpr pwGwljt"J LljW[lntGwljmpJLUG 
lfbL4f>nLIJ: Q.nLnrzrubr[l L'imGnu'i bG Olfl1 Ljwqdh 1Jb2 u qpwrtbgGmL'i hn
rtr 2flt"J9 LUQWLn OWljnLnt"JUb[l(l: 

Q.nLnr zt-JGbrr ounlj_ 2rr zwrdmO[l ljwrnrt t mbrtr mGbGWL hnrth 
gwGljwgwo tunGwlj_mpJwG lfblljf>nLO: :>GwJwO q.nLnr zwgthuG 2nLfliJ 
hnrtmd wGG zwG f>WGwljmpJmG t Ljwqumo (hnrtr Ljzrljl 0,001 %). WJ
GmwubuwJGI14. obo lfbr t tuwrtmll 2rr zwrdowG q.nronLIJ: 

Cum Lbpb!fur hnrtmd zwm gwor tunGwlj_mpJwG lfbL4f>nLO 2rt1 
zwrdowG dt"Jwlj brtwGwlj[l q.nLnrzt-JGbrr ounlj_ zwrdmliCi l: Q.nlnpzt-JGb 
(1[1 zwrd4.miJ bG w4.bLh obo Wrl WOq.wljwGmpjnLU mGbgnrt mbrtr9 lfb
Lllr gwor Wrlwoq.wljwG mbfl_[l : t[lp hnrtt"J Olf[l Lflt"Jlj_ hwq.bgwo t 2flt"J q.n
Lnrzt"JGbpnlj_ (hwrwpbrwljwG tunGwlj_mpJmG(l hwlj_wuwr t 100%-N. 
2rr zwrdmo(l LJwL44.miJ t mwrpbr zbrmbrr 2brompJwG 4mlt"Jntump
JmGGbrr hbm. tuJuruf>G 211r q.nLnrzhGbrQ zwrd4_mo bG pwror 2br
ompJwG mbrth9 lfblllr Lu4.bLI1 gwor 2brumpJwG mbrt[l ::>ob114.w QCi -
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pwm~mu, b11p hnrtr t.lb11j1G zb11mb11G wt.lbLP uwnG bG, ewG umn[lpGGb-
11(1. mbrtr t mGbGmu tunGwt.lmpJWG mbrtwt.Pntumu umn11rG zbflmbi1P9 
lfbll.lr t.lb11j1G zbfltnbl1(l. tumwGmu m t.lb11wcrt.tmu t hbrtm4 clip : UJI'l 
l4wm6wnnt.l tL hnrtr t.lb11rG zbl1tnbflQ zwm bG tunGwt.lwGmu, l.l n11nz 
lfbl4Ebl1mu uwnwcr m uwn~nrt hnrtb11mu tunGwt.lmpJmGQ l.jw11nrt t tun
Gwt.lmGwl.jmpJmGjlg PWI10fl L~GbL : Uuwnt.tw (lGpwgemu tunGwt.lmp
JnLGQ mbrtwzw11ctt.tmu t hwl.jwnwl.j mrtrtnLPJWUP t.lb11~G mwe zbrmb-
11~9 'lbll.lr umn11rG. uwnQ zb11mb11Q. n11~ hbml.lwGent.l tL hnrt~ t.lbfl~G 
zbl1tnb[lmU Gt.lwqmu t 211~ ll.IWZWI1(! : qnln11zj1Gb11~ mbrtwt.tJntumUQ 
l.Jwrnrt t l.jwmwrt.lbL Gwl.l ort.tw QGpwgenur hn11r mw11pb11 zb11mb11!1 
2b11ump)wG mwmwGmuGb11~ hbml.lwGent.l: Lbpblfl.l~ mt.lJwLGbflnl{ 
OllbUWJp uw11qmu Mbnt.lw QGpwgemu qnLnl1zwGuwG 211P zw11ctuwG 
hbml.lwGent.l hnrt~ t.lbflpG 200 uu zb11mmu wnwGojlG mw11pGbflr 21111 
l4WZWflG wt.lbLbwGmu t 60-70 uu , pul.j 'lnGp-rlnumnt.lp uw11qmu 125 
uu hnrtwzbl1mmu· upG~l.l 65 uu: 1nrtmu 2nLI1 l.jw11nrt t l.jmmwl.jt.lbL [!Wli 
Oil(! hwqbgGnrt qnLnrzrGbflQ hnrtr wt.lbLr uwnQ zbl1tnbfl~ ub2 
tumwGwLm owGwll!Wflhnt.l. n11Q wnw2wgGmu t umn11qbmG)W gn11: 0-
'lP qnlnl1zrGbi1P9 wnw2wgwcr 2nLfl(l hwuw11t.tmu t hnrtmu 21111 l.jm
mwl.juwG wrtewm~l.j WrtPJnLI1Gbfl~9 ubl.jQ , mum~ WJif l.jwrq~ 21111 
qn11crGwl.jwG GzwGwl.jmpJmGG wGGzwG t: 

~b11ump)mG(l q11n wump6wGpg r2GbLnt.l . hnrtr 2nLI1Q hbrtm4 t.lr-
6wl.jjlg ul.jumu t wGgGbL uwnnl)g~ . n11~ hbmliwGent.l tL hnrt~ 211~ hwm
l.jmp)mGGbi1P ub2 turum t.Pnt.PntumpJmGGbl1 bG mbrt~ mGbGmu: Cwm 
QWOfl 2GI1UnLPJWU ll.IWJUWGGb11nul uwnnl)gp PJnLI1brtGbl1r hbm 211~ 
l.jguwG met(! hwuGmu t mwuGjwl.j hwqw11wt.ln11 upGnLn11mr. ll!UifnLP
JnLGQ ubl.jpg gwcr11 t lfWnGmu, tLbl.Jmi1WifpUW1fl1nrtwl.JwGmpJmGQ hb
rtml.J t.lr6wl.jjlg uwnnLJgp wGgGbLru 1000-7000 ou-pg w6mu t. hwuGb
Lnt.l ujlG~l! hWflJnLI1 hwqw11wt.ln11 ou-~ . ~ul.j 2b11umGwl.jmpJmGQ unmb
Gmu t wum11 l.jwlllt.twcr 211~ 2b11umGwl.jmp)WGQ (0,5) : 

SWI1PGI1 hnrtbfl mGbG tnWI1Pbl1 211WJ~G hwml.jmpJmGGbl1: nrnz 
hnrtbl1 2nLflQ LWt.l bG Gb11Mmu m ll!Whmu pflbGg ub2. nLI1~zGbi1Q 2m11G 
WI1W<t Gb11Mmu bG , pw)g QUilntGwl.j ~bG bi14Wfl ctwdwGwl.j ll!Whll.IUJ
GbLm WJG , pul.j n11nz hnrtbfl tL t.twm Gb11Mmu bG 1.! w11wq l.jnflgGmu 
Gb11Mt.twcr 2nLflQ : 

~11r Gl.jwmuwup mGbgwcr t.lb11WPbl1umGent.l tL pGn11nzt.tmu bG hn
llP hpdGwl.jwG 2flWJ~G hwml.jmpJmGGbi1Q 211WPwt.f1wGgbLPnLPJnLGQ, 
2nLI1 PWflOflWQUGLnL hwml.jmpjnLU(! l.jwu uwqwl.jwGmnpjnLU(!, tunGw
t.lmGwl.jmpjnLU(! 1.! qnlnflzwguwG mGwl.jmpJnLGQ: 

9[1Wf)Wt/1wugbLfmLf)JnlfJ[! hnrt~ mGwl.jmpjmGG t ~fl t.lb11~G zbl1-
tnbl1~9 2nLI1Q mbrtwt.PntubLm umn11~G zb11mb11Q: ~11~ Gb11MmliQ hn11t1 
db2 ~flwl.jwGwgt.lmd t dwl.jwl.JLwGdwG 1.! uwqwGnpwjpG mdb[lnl{, 

I I 6 

Pl12nLUQ uwqwGnpwjpG, jlul.j MwGgmliQ l.jwu 2flP wG(lGifhwm ZWI1-
ctmu(l q11wt.t~mwgpnG mctb11nt.t: Swrpb11mu bG 2flwpwt.f1wGgbLjlmp
JnLG 1.! 211whwrtnfl1fWl.jwGmpJmG: 1nrt~ 211Wpwt.f1wGgbL!lnLPJnLG(l nl1nz
t.tmu t w)G ctwuwGwl.jnt.l. n11~ QGpwgemu 2m11G wGgGmu t n11nzwl.Jr 
hnrtwzbl1mnt.l, ~ul.j 2f1Whwrtnl11fWl.jwGmp)nLU(l. 211P W)U ewGwl.jnt.l, n11(! 
Mt.lmu t mt.lJWL hnrtwzbl1m~ upwt.ln11 (!UifLWJGwl.jwG l.Jtnl1t.lWOE~ UW
l.Jb11bunt.l. upwt.ln11 ctwuwGwl.jmu: ~11wpwt.f1wGgbLpmpJmG(l mrtrll hw
ubuwmwl.jwG t 211WhWrtnl1'lWl.jwGmpjWU(!, pWJ9 hwt.twuw[l ~t UI1WU, 
ewG~ n11 211Whwrtnl1'lWLjwGmpJWU :tJjlq~l.jwl.jwG ~WtP(! ctwuwGwl.jG t: 

~11wpwt.f1wGgbLrmpJmGQ l.jwtut.twcr t hnrtr crwl.jnml.jbGmpJmG~g. 
uflW ubtuGpl.jwl.jwG l.jwqupg, Utnl1ntl.Jtnmi1WJ~G t.lr6wl.jpg , l.jwnmgt.lw6-
E~9. hmumuwj~G u)mpbi1P ll.IWI1mGwl.jmpjmGpg, l.JLwGt.two l.jwm~nG-
Gbl111 l.jwqul1g: 

nrewG hnrtr ubtuwGI1l.jwl.jwG l.jwqu(! crwG11 t. GflW Ub2 zwm t 
ml1rtliwJI1G 4>11wl.JgjlwGbl111 ewGwl.jQ, n11ewG WJG t.Pnzl1wgwcr t 1.! mGr 
wum11 l.jwnmgt.lwcre m l.JLwGt.twcr t Na-nt.l. WJGewG 211Wpwt.f1wG
gbLI1mpJmGQ pnLJL t: rabpl! ubtuwGpl.jwl.jwG l.jwqu. LWt.l umml14tnnLf1UJ 
m t.Ptu11mG l.jwnmgt.twae mGbgnrt 1.! Ca-nt.ll.JLwGt.twa hnrtb11mu, QGif
hwl.jwnwl.jG, 21111 MwGgmuG mctbrt t Wl1mwhwJmt.twcr: ~11wpwt.f1wG
gbLI1nLPJWG t.t11w twl.jwG wqlfbgmpJmG t pnrtGmu o11qwGwl.jwG GJm
pbfll1 ll.IWI1mGwl.jmpJmG(l: Ut.lwqwJI1G hnrtb11ntU 011qwGwl.jwG Gjmpb-
11(! . zGnl1hrt.l l111bGg ubcr tunGwt.tmGwl.jmpjwG, uwuG~l.jGbi1Q l.Jll!GbLm 1.! 
crwl.jnmi1Gbi1Q LQUGLnL mGwl.jmpjwG, pmLwgGmu bG 211Wpwt.f1wG
gbLI1ntpJmG(!: owGI14wt.lwJI1G hnrtb11mU 011qwGwl.jwG GJmpbf1Q wql1b
qwgpWJI1 bGpwpl.JbLnt.l hnrtr uwuGrl.JGbi1Q . G111wummu bG 211WPW
t.f1wGgbLI1mpJwG PWI1011WQUWGQ: 

Ul1wt.lnf1 ctwuwGwl.jwur2ngnul mbrtwt.Pntut.lnrt 21111 ewGwl.jQ. bL-
GbLnt.l '1wf1ul1 Ol1bGEI19. l.jwl1bLP t nrnzbL hbml!JWL pwGwol!nt.l. 

Q=RiF, npmb~ 
Q-G ul1wt.lnf1 ctwuwGwl.jmu (1 t.ll14) 1 uu (!UtfLWJGwl.jwG l.Jtn11t.lw6-

Ent.lmbrtwt.f1ntut.lnrt 21111 ewGwl.jG t uu
3
-nt.l: 

i-G 6GzuwG <ti1Wifl1bGmG t. n11Q hwt.twuw11 t hnuwGel1 bpl.jm l.jb
mb11mu brtwcr 6GzdwG mWI1PbflmpJmG(l pwctwGwcr G11wGg ur2LI brtwcr 
hbnwt.lnflnLPJWU t.l11w . 2 

F-Q 21111 hnuwGei1G mrtrtWhWJW9 QU'lLWJGWl.jwG l.Jtn11t.lwcreG t uu -

nt.l. 
R-Q MwGguwG qn11crwl.jl1gG t udlt.ll14-nt.l. n11Q pt.lnt.l hwt.twuw11 t 

21111 UJWU PWI1011nLPJWU(!, ni1Q ubl.j urwt.ln11 6GzuwG lfbll!EnLU wGgGmu 
t urwt.ln11 ctwuwGwl.jmu d!lwt.ln11 l.jm11t.lwcrent.l (hnuwGepG mrtrtwhw-
JWg): 
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56wuguwu qn[16wl.jt"Jg[! ~Wfl!'i dwuwuwl.jt"J hwuwf1 l.jWJntu l.jwflb 
Lt"l t (!UflntubL, t"Jul.j bpl.jwp dwuwGwl.jmu hnrit"J n~ ur lJt"lqt"Jl.jwl.jwu 
hwml.jnq:}JnLu WJUQwu mdb'l. ~t"l ..PntuY,mu, n[lQWG 66wGgnul[!, QWujl 
nfl tunGwY,wguwG ll.l[lngbumu hn11.t1 mn~blm, ..Pnzt"JwguwG L. 6w~nmt"J 
Gbp[! mr11.unY, L9t.lbLnt hbmL.wGQnt.l Gb11.wumu t wl.jmrt.l6wl.jnmrubpll 
l.llflWUwqt"J6Q: Pwgt"J WJfl, hn'l.t"J zbpUl(! j}fl2Y.bLnt.l. z..Puw(i uwl.jhpbU[l 
uMwumu t L. hrflflnumwmt"JLJ aGzntu[! 6wtuut.lhLnY. z..Pnu.l[! hw1113w
hwpbLm t.lflW, 2flt"l 6GzmliQ ijlnppwumu t: 

=Jn'l.fl 2flWj}WtPWCigbLrnLj}JnLuu mur LJwrL.n[l W[ll.llWfl[lwl.jwu 
CizwGwl.jntj}JnLCi: UGpwt.lWflWfl 2flWj}WlPWGghL'"'ntj}JWU flbll.lflnLU Uj}Cin 
Ln[llllWJt"JG LllO'l.nlUUbflr l.jwll nnnqn'l. 2flb[lt"J ur UWUQ Ljwpnij t uwl.jbpb
UWJflG hnupt"J oL.nt.l WUW[lfljnLCiwt.lblll hbnwGwL: 

4wtut.lw6 2flh pw..pwGguwG wpwqmj}JntGrg. hn'l.bfl[! pwdwGmu 
bG WJull.lbu· LWt.l 2fiWJ}w..PwGg, bpp wnw2t"JG dwumu pw..Pwugmu t 
150 uu 2nLfl , ur2wLJ· 50-150 uu L. pmn· 50uu-pg ll.lwl.Jwu: 

Cum 66wGguwG qnp6wl.jgt"J uh6mpjwG hn'l.bflQ pwdwGmu bG b
flbQ tuupfl 2flWpw..pwGgpl.j , bpp ubl.j opmu 2nLf1(! ubr66t.tnu.l t ublj 
ubl.llfl , l.jpuLU2flWJ}WtPwCigfll.j 1-0,001 u L. n~ 2f1Wj}WLjlwCtgpl.j, brp WJ'1 
GntJG dwuwuwl.jwun2ngmu ubf1Mt.lmu t 0,001 u-pg 2t"1~ 2mr: 

-=fnqfi fn£[7 f!Wf70[7WgUb[nt hwwf;mp;mu[i WJu t. bpp ubut"Jul.jw
Jflu Ljwu uwqwGnpwJflG mdfl zunpht"Jt.l 2nLfl(! GbpQwzt.tmu t uwqwun 
pwJpu wCigQb[lt"J lib2 L. umnrru zbfll.llbflh9 PW[lO[lWGnu.l flbll.lr hn'l.h 
t.lbflru zbpmbp[!: UJU hwml.jnLf}JnLu[l LJw11L.n11 GzwGwl.jmpjmu mup hn
'l.t"J Ul.llnl1rG zbi1Lllbpt"Jg 2nLI1[! flbll.lt"l t.lbl1fl(j W11UWl.llWpCiwl.j zbrmbp(l 
PWI1011WQCibLnt L., hbmL.wll.lbU , hn'l.fl tun[l zbfll.llbflt"J 21111 ll.IWZWI1U oq
mwqnr6bLnL qn116mu: UwqwGnpw;rG 211t"1 pw11611wguwG wl1wqmp
JmGG m pwflOI1nLJ}JnLu[l 4wtut.lw6 bu hn'l.t"J pumJpt"Jg , tunnewJflu 2flbl1ll 
nbdt"Juflg, upGnlnfll.llt"J 2hi1UWJPU t.lt"J6wl.jflg, Oflfl hWI1LUPbf1Wljw[i tun
Gwt.lntj}jntuflg L. WJL qnp6nGGbrt"Jg: ~bfluntpJwG pwf10f1wgmuG wrw
qwgGmu t uwqwGnj}wJru wGgQbflnt.l 2flt"l ml:i'l.w..Pntumu[!, uwl.ju1Ju 
2f1P PWI1011WQUWU uwhuwuwjpu W[lWqnLj}jnLUU WJ'l '1bll.lQnLU h2Gmu 
t: ~flt"l PWflO[lwguwG ~w..pu m wpwqnLpJmG[! LJwtut.lw6 bG uwL. crwl.jn 
mf1Gbl111 LWJUnLj}jntGI1g : I"G~pwG ..Pn£11 t uwqwGnj}WjflG owl.jnmt"Jubflll 
Ul[1Wuwqi16Q, WJUQWU ul:i6 t 21111 PWI10flWQUWU uwlJWI1flWl.j[! L. , [!Urj
hwl.jwnwl.ju , t"JG~pwG tunznfl bG 6wl.jnmf1Gbf1Q, 21111 pw11a11wguwG ut -
11WqnLJ}JnLu[! ub6 t, PWJQ flr~ 2nlfl[l t PWI1011WGmu: ~w..Pwqwug 
ttlnflfl 6wl.jnmi1Gbpp llbll.lf'nLU uwqwGnpGbl1nY. 2flh PWJlCflWQnLU[l l.j l.U
[ln'l. t pnln11nt.lrG '1WflWI1bL: 4.bfl2PUU PW9Wlll11t.lnLli t U[lWCint.l, nl1 UUI

qwCinj}ub[lt"J ~wlf'lfl l.PnppwCiwLm llbll.lflnLU 2f1P L. 6wl.jnmhGbl1fl ll.lWUlb
flP up2L. b'l,W6 2tPnLL.l[! ub6wumu t: ub'l. 6wl.jnmf1Gb[lmu Oflfl wnl.jUI
JnLj}JnLU(! GnLJCill.lbU lldt.lwflwgGmu t 2flP. zwf1dmuo: 
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nLdh'l. llwqwl.jwGntj}jnLU[l gwul.JWLP ~t . pwGp n[l WJU Wf'lW2 t pb 
[lnLU wGwpflJmGwt.lbm qnLnflzwgmu L. 2flt"l l.jnf1mum: 

=Jn'l.t"J Gb[lpt"JG zbflUlb[lrg 21111 J'lW[lO[lWQnLUQ LJwtut.lw6 t hn'l.t"J uh
tuwGjll.jwl.jwG l.jwqut"Jg , um[lnLl.jl!inLflWJpG t.lt"l6wl.jrg, G11w Ljwnmgt.lw6-
erg: <Dnzrwgw6 m wurwgw6 hn'l.bflU mGbG wt.lbLt"l LWY. uwqwl.jw
Unlj}JnLU , pwG Ul.llflnLl.jlllm[lWJpG m ..Pmtufl hnijbi1Q, n[lnGQ Wf'lW2WQ
Gmu bG tunznp ur2wqpbqwmwJrG owl.jnmpubr: 

tunGwt.lwgw6 hn11.b11mu PJ12liwG ub6 mdp zGn11ht"Jt.lllwqwunj}Gb-
11nt.l 21111 PW[lO[lWguwG W[1WqnLi3JnLUQ ub6 t , 11ul.J 2Wlll ~n[lwgw6 hn
'l.bflnLU WJ'1 PWI1011wgmuo LJwrn'l. t qn[16Gwl.jwGn11bG flWflWflbL: lfl1w
Gnt.l t pwgwmf1t.tmu wJG hwGqwliwGQQ, nr ~nfl hnf1bpmu mdb'l. 
wuo11L.Gbflh flbll.lemu ul.jqpmu 2nLfl(! flWUflW'l. t J}w..PwGgmu: 

-=fnrzfi pmf7 qntnf7zwgubtm hwwljmp;nLUf! =Jn11 umw6 2flh qqwLil 
uwuG WJU l.jwu WJG 6wGWll.lW[lhnt.l qnLn[lzwGmu m l.jn[l~nLU t: Qnln[l 
zwguw(J l[[lW WqflnLU bG t"JG~ll.lbU hn'l.l1 hwml.jntpjmGGbpQ, WJUll.lbU tL 
W[llllWf'!'l(i nrnz ll.lWJUWUub[l : ClnLn[lzwguw[i W[lWqntpjWU t.lflW wnw-
2fl(j hbflpllG WqflnLU f:;(j hn'l.r ubtuwGpl.jwl.jwG l.jwquG m UlJl[lntl.jlllnL
[lWJI'lG t.ll16wl.j[!: Ulll[lnLl.jl.llm[lWJpG, ptpL. t.lbtuwGpl.jwl.jwG ljwqu m 
LjmLtufll.JwnmgY,w6Q mGbgn'l. hn'l.bflmu qnlnl1zwgmuo wt.lhLI'l J}nLJL t. 
flWU 6wGI1 uttuwG!'ll.jwl.jwG l.jwqu , ..Pnz!'lwgw6 m WUnLJl Ljwnnmg
Lj.wop ntGbgn'l. hn'l.bl1nlll, npnGp mGbG LWt.l qw[lqwgw6 uwqwl.jwG 
wGgpb11 L. GbppL.t"Jg t.lb11L. 2nLI1Q ..PntuwflflbLm Lwt.l hwml.jm!}JmG: 
Yh'l.L.wl.JwLnll1[! , n[lG wnw2wgGnu~ t Gmpp 6wl.jnmt"JGbp , Cill.lwummu t 
qnLnpzwguwG mdb'l.wguwG[!: ~flt"l qnLn[lzwguw[i t.lrw ub6 Wqflb· 
6mpJmG bG pn11.Gmu pwujlG, oflt"l QbpumpJWG m tunGwY,mp]wG wu
mr6wGo: nppwG ~n[l t L. 2hi1Unlj}JnLUQ pW[lO[l , WJUQWG qnLnflzwgmuG 
mdb'l. t: .Qwurubflr pwgwl.JwJmpJmGQ 211r qnLnrzwgmuo Gt.lwqbg
Gmu t: Uhw pb pG~m pwut"JGbpp mdQ PnLLwgGn'l. wGmwnwzbfll.llbflll 
umb11.6nn1o 2flr LJnflumjl 11bu UJWJf'Wflr l.jwf1L.nf1 ur2ngwnnul t: 

U[lL.nm l.llWfl LWU2bpmu m tunpflmpnf1'1 uwl.jb[lbU mGtgn'l. flWZ
l.llb[lntU 2m11G wt.lbLr mdb'l. t qnLnflzwGmu, pwG umt.lbflmn m hwf113 
LllW[lWOnLpjntGGb11ntU: 

,n'l.t"l uwl.jbpbuflG ubnw6 m LjbGflwGt"J 6w6Ljngfl wnl.jwJnLj}JntGQ
turum pmLwgGmu t qnLnflzwgmuo: llflw t.lflw tL h!1uGt.lw6 t bfl4f1w
qnl16nLJ}JwG ub2 qJnl'l.Wlllulllbuwl.jwG nl1nz l.jnqUlnLI1WUb[lp, WUl.llW
f'!WJt"JG L. ll.llll'l.WlllnL mGl.jw[ll.jGbl1fl ut"J2ZW11WJ!1G LllWflWOnLpjmGGb[ljl 
gwugw6w6l.jmu[! (umuwUJwmmliQ) 6rtnumt.t . tunmnt.l. pb..Pnt.l. mn[l
~nt.l. flW11bl1nt.l L. WJLU: Pwgr ~t"Jqpl.jwl.jwG qnLnl1zwgmupg, ub6 ~w
Lf'lnt.l2nLI1 qnln11zwumu t GwL. Gb11..P~uwG (ml1wGull.lt"111wgt"JwJt"J) 6wGw
ll.lWI1hml. WJurueG pmJubrr mb11L.Gb11nt.l: UJu mbuwl.jbmpg unLwtun-
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Lnbflh n~Gzwgmli[! ctntnrzwguwG LjwGtudwG m tunGwljmflJWG u.JWh
UjWGLiwG 4wrl,nr lih2ngwnmli t: 

tunGwl{ hnrtbrmu ctntnrzwgmuG wl{bth mctbrt t , pwG ~nr hnrtb
rmu: 

PGwljwG UjWJliwGGtrmu mctbrt ctntnrzwgmli t 4wLnwrt.tmu tunr
flWJhG 2flbflh nz tunr thGbtm !fblljpmli, hGzurbu GwL. nnnqmlihg m uJ
nwLn wGort.,Gbrhg hbLnn, brp hnrth pntnr uwqwljwG wGgpb[1£! L94w6 
bG 2rnl{, L. uwqwGnflwJhG 2rh wGQG!fhwLn hnupQ Gbrpt..hg lfbli.lh l{tplt 
Wlljwhnt.ll{wo t: 

l:lhqhljwljwG ctntnrzwgliwG hbLnltwGpnt.l znrwGmli bG hnrtl1 
hwLnljwUjbU t.lbrhG ZGflUlG[lQ , hulj tunr ZGflUlb[lh 2f1h u.JW2W[1[! unl{n
flWPWfl Phz t l)lntut.lmli: CuLn U.U.'-l.brhctnJh L, L.U.flwqmdnl{h . ~nrwJhG 
zr2wGGtrmu znr zbrLnh tunrmpJmGQ 4wrnrt t hwuGbt 20-30 uu-r. 
ru4 mctbrtzn[lWJ!lG 2fl2WGGbrmu urGzlt 40-50 uu: =itLnl,wu.jbU, znrw
JrG 2fl2WGGtrmu lljGUlQ t 6t'lzU1 wqrmnbtuGrl.JwJr, hnrtr t.ltrrG zbr
UlGfl[! tJlturtgGbtm [., WJL Lir2ngwnmuGbr 4rrwnbtm owGWu.jW[lhnt.l 
fuWfuUlbL Grw liwqwGnflWJGntflJnLG[! [., LjwGtubt ctntnrzwgmu[! , rulj 
q.brtunGwl{ zf12wGGbrmu, QG!fhwljwnwljG , wGhrwctbzLn t mctbrtLugGbt 
qntnrzwgmli[!, zn[1wgGbt hnrtQ lt wqwLnt.lbL tunGWLlnLflJWG wLjbLQnL-
4rg: 

7nrz/1 funuwtjmuwljmp;ntu[J Grw mliwljntflJWG t 4twGbtm t.. rp 
ub2 Ujwhbtm WJU Ljwu wJG pwGwljr 2nw Swrpbrmu bG tunGw
l{mGwljntflJWG hbLnuJWL LnbuwljGb[l[! L!lrt.l . uwqwGnf)wJrG. flW2UlW
JrG. wnwl{btwctnLJG tunGwt.twomo: 

Lflfn./ tunuwtjmuw{jmp;mu!J (Uu) 21111 WJG wlibGwubo pwGwL1G t. 
nru hnll.Q Ljwrn11. t UjWhbL rr Lib2 pn[nfl owljnLn!lGbfl[! Lrrl{ hwqbgGb
LnL flbUjpntli : PGntflJWG lit2 hnrtr OWLJnLnrGtrQ Lf1rt.l hwq.bGmu bG WJG 
ctwuwGwlj , trp tunrpwJrG 2rtrr r.wJbtrG hwuGmL' t hnrtr uwljtrt
urG: Swrpt[1 hnrttr mGbG UlWflpbfl tunGwl{mGwljmf)JmG: '-l.tr2hGu 
lljWJLiwGwl{nrL\.wO t hn11.!1 ubtuwGrljwljwG Ljwqlint.l . orq.wGwljwG Gjnt
flbrr l4UI[1mGwljmpJwup, uLnflnt4LnmrwJhG t.lr6w4nl{, hnrtr 4wnmg
l{wopnl{ L. WJt hwmljnLfljntGGbrnl{: Ut.lwqwJrG hnrtbfltJ 4wrnrt bG r 
[lbGg Lib2 UjWhbt rrbGg Qwzr 25%-h zwljlnl{ 2nt[1, LjwL\.wJrG hnrtbll[l 
70%, tnnr:Pn rr pwzrg 10-12 wGq.wu wt.lbLr 2nw 

Lrr4. tunGwl{mGwljmpjntGQ nrnzl{mu t 
n 

U "" - pwGwoltnt.l. 
q 

nrmt11. q-G hnrtll owl{WLWJhG ljzrnG t q/uli3 , 

n-o [!G!fhWGmr owljnUlljbGmpjmGG (%ntl) hnll.r OLULjW[/1 
Gljwmuwlip , nro nrnzLjmli t 
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rmt Lfll1~ hwqbgwo Orfl19: Unw~bLWCfiHJU junutu~w omo junuw
~muw~nq:tJnLUQ ~wju~w o t 11G ~ujbU hnrtl1 hwl.11~nLf3JillUUbl1119 . WJU
L4bU tL Of111 hw11wpbrw~wu junuw~mpJmGI1g : 

Yw~w~wqwJI1G hnrtb11mli wnw~bLwq.nLJG junuw~womo junGw
~muw~nq:.JmG[l ~wflnfl. t hwuGbL hnf111 ~znl1 Lii1G ~L. 3%-I1G , ~w~w~w 
qwJI1G ul.twhnfl.bflmli Lii1G ~ L. 8%-11G . mn114JwJ!1G hnqb11mtY Lii1G ~ L. 18%-
11G : 

Q.njnLJ:tJnLU mGI1 junuw~mJ:tJWU nrn zuwu bfl~nL bfl_wuwlj 
1. nrnzuwu nLf1f1w~l1 bf'luJuu,~ . n11o hi1LiG~wo t hm1wuum zl1 

~ zm~wu Ltrw : 
2. Uuntfl_fl_W~I1 ( ~l1qntwL ) bfl.UIUW~Ubfl , n11nup hl1liu~w6 bu hnf111 

4JI1ql1~wubjuwGI1~w~wG ~l16w~l1 w) hnf111 2bflUWJI1G hwm~ntf:tJntuGb
PI1 . p) tLb~l.11flWf111uwf111nfl_w~wGm~:tJW(I Ll1ml1njumJ:tJWu , q) hnf111 21111 
uwquJ~WU LWI1LlWOnLf:tJWU [., rf) r1WrfllnW~L1111~nLf:tJWU ~[lUI: Y.bi1 211Gu 
hi1LiGLtw6 t 21111 WJU hwm~nLf:tJWU Ll11w . n[lQ ~w11n'1 t f} nLLWQUbL hn11n~ 
w ugunfl_ qwliuw-6wnwqWjf:tUb[l(l [., Llii1WCf (Jb jl.11[1nGGb[l(l tlbfl WO bL 
rfWUrfWfl. (2bflUWJI1G) ubJL1111nuub11l1 : Uju brtwGw~G wLlbLI1 hbnwu~w 
flWJI1u t [., ~Wl.IllU11bLWCfn[l6Llmli t : 

CfJnLfl.Wl.IlumbumJ:tJWu hwliw11 hi1LiGw~wG hbmwpflQflnLJ:tJmu t 
[Jb[l~WjWQUnLU 21111 ~wu junuw~nLf:tjUIU WJU UWUQ , 11[1(1 pw~W[lW[l t n ~ 
Lii1WJU WL4Whm.\bLnL pnqub11l1 ~buumuw~nLf:tJnLUQ , WJLL umbf10bLnL 
pw~WI1WI1 QWULU~nL~JWUp pb11p: 

Q.Jnli1WL11Ul.11buw~wu ~nLLL11nL[lwubflll 2flnLttuuttuhn~~w6 LI1C'bLI1L 
wuml16wGQ UJW[lqbLm hwliw[l wuh11wctbztn t hu1 zlll1 umGbL hnr]_mli h
'1w6 Wl1rfJnLuwLtbl.Il 21111 QWUW ~(l : 

~wgwpnLJUbfll1 Lib6 Liwul1 W[lUWL11Wpuw~ zb[1L11(l 1-1 ,5 U t , wn
LlnLJL1111U[l hw6wju qb11wqwugmli t 2-3 Li , ownwJ.!nLJubi111GQ Lii1GLL. 5 L' 
L. wLtbLI1G : Uzw4nLtl1 ctl1b~:tb pnlnl1 pnLJubl111 w11uwmwJI1G hwliw~wflct l, 
hi1LiuW~WU W~L1111Ll UWU(l l.Ilbfl_wpw zjuLtwo t Llb1111U 1 L1 zbflL1111 UWh
UWUUb[lnLU , 11u~ pnLJUbfll1 ljjwupl1 uljqpuw~wG trnLLnt.Li 20-25 uli zbl1 -
mmli : 

U[l[fJnLUW~bl.Il (uwl.IlLbLil ) 21111 UJW ZWflU QUrflllU~WO t Wfll.11UlhWJ
l.Il bL 21111 zbi1Lill1 hwul.IlnLf:tjWlip (Lili-n~), n[l(l hbzm t hwlibliwLnbL f}LULil 
~nr1L11bfl.nLUUbl111 qnLn11 zwguwG mt.I.JwLGbfll1 hbm : 

UflrfJmnuwLtbm 21111 L4W 2WflQ gwu~wgwo hnf1w zbl1tnbl111 hwt\wp 
hw z Ltwr~~mli t hbml.tJWL pwGwal.tnLl 
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W=O, 1.q.h(U-k) , n11mbfl_ 
W -G Wl1rfJnLUWLl.bm 2fll1 UIW 2WI1U t Lili-n~ . 
q-G hn1111 owLtwLWJI1G qwuqLtwoG t q/uu 3-n~ . 
h-(l hnf1wzbrml1 hwul.IlnLf}JnLUU t , 

k-G ~w 1 mu pwnwliliwu junuwLtm~:tJmGG t %- n~ pwgw116wlj Lnp 
hnf111 U~WlJ)UUIUp , WJUI1GQG 21111 LUjG pwGwljQ , 1111Q Ll1 uwuuwljgnu] 

pbi1QI1 aL.wLtnflliWGQ , 
U-G junuw~mpJmGG t %-n~ . pwgwrowlj Lnfl hnf111 Gljwmliwlip : 
0,1 -Q qn116w~l19 t 21111 pwuw~Q uli -nLt hw zLtw114bLm hwliw11 : 

~n'l.r tunuuY.nt-ra3Uu W2r"ft::Jsnt-ra3nt-uQ 
r"fUCSU3ru uctuusuugutrr YUsuruuu Y.ru 

Y.wr1 CfWI1UWGG m w zuwGQ rfW 2L11Wjt'Ju w zjutumwupubfll1 ljw
LnW[lUWU huw 11 w~nl1m~:tJmGG wnw2I1G hbl1~:trG nrn z ~mu t hnf111 uw
nwo [., hWLWO Lltl6w~nLt . UI1W junGwtlnLJ:tJWU pUnLJf:tll~: 

Q.Jmf1tumGtnbutu4tuG ubpbuwub11I1G m qnrol1pubri1G gmJg 
Ull1~nf1 rfllLl Wrf[lnLf}jnLGQ L4WJULUGwLtnf1LlW6 t hnr111 ljUIUjLllljgwljwump
JUJ Up , WJUilGpG uwuGI14Gbflll Lii1UJWU9 4gLlbLnL mctnLt: Y.bi1 211Gu C). I1110-
[1WljWUI1[1bU wlipnf12nL f:t JWUp n11n z ~mli t hnJ1nll.J q. tnGLtnfl. junG wLtmp
JlliG LiwqwljwG LWI1~WO nLf:tJW [I Lib6mpjwlip (Lib GiluljwJI1G mctbrnll) L 
Ll1njuLtmli t junuwLlnLf:tJLUG l(mtl1njunLJ:tJWU hbm ubl.jtnbf'l: nLUml1 hnf'lll 
uzwl.jli w u 11[1Wl.j[l , wuhrwctb zm QW[l2nf1 nLcJ(l , 11GLU!bU Gwl.t Libpbuwub
[1~ m qnr611pGbfll1 wGg w GbLI1nLJ:tJnLU[l , WI1L11Wrffl11f'lW4wGmJ:tJnLUU m 
uw zLtw6m f:t JI1LUQ iu11ULn l.jwl.ljLtwo bG hnfl.ll junGw~nq:tJWG hbm: 

~n1111 junGwLtmpJwu hbm Lib~mbf'l 4JnluLlbLn~ LiwuGI1LJGbl1ll 
~gli w u mctQ , 4Jnju~mli t Gwt... UflW 4JI1 qi1LJwlibjuw[Jill.jWl.jLUu ~l1 6 wl.jQ , 
u11 w ~nGullLJL11bGgl1wG: Q.b11jlmuu1~ hnf111 LiwuGt'J~ubflll t'JflWfl LJg~bLnL 
huwrw~n 11 m 131 mGQ ctl1bpb pwgwnLtnu~ t . LuJG un11mG Lll16wl.jmli t 
q.tn(J~mli , t... L1111Wl.jmn[1Gb[lu m hnfl.[l uzwljnJ1 qn[1 6tJpubpG l111bug 6wG-
11nLf:t JLUu mdll mtul.j hJmumt\ m uLtw11nui bG wl.jnuGbflQ , L. qnrouwl.jw 
Cmu.l huwrwLtnr l t hnf'l(l Li zwlJbL 

b pp hnf111 junGwt.1,mpJmG[l LiwqwGnJ:tUlJI1G junGwLtmpJnL[JtJg U!LU -
l.jwumli t , hnf'l(l l.jnpgumli t unrmunLf:tJnLUQ t... wGgumli 4L4LmG Lll16w -
411 u1uu1t, ul1 junGtu~mpJwu UjUIJLiwGub[lmli hnJ1(l mctb11 4L4 Lmli t LL I
GI1LlGbri1G , q.mpwur pL.bpllG , Libpb[,wubflll m C).JnLfl.UILnumbuwl.jui! l 
q.n11 orpubfll1 pwunfl. uw ub11I1G. mULnll Libowumu t pwrzmrll1 Uj w hw G-
2Q. w ~nuubflQ utmuGmli bu wGhw[lp m LuGLtwCmG oL. , 11u4 ubplibpll 
6Lu6LjliwG L4fl11QbUQ rfGLlWflWUnLU t : . 

Qu lJl U U c.l.bflll C). nJI1 mumuuwu\lpnt[:tjnLUubrl\1 , junUUI ~nLf}JLUG LUJ LI 
Lll16wl.j(l , bpp hnfl.Q l.jnrgumli t unrmGmpJwu hwtnl.jmpJnLUQ (unrm
CmtpJuiG Gbr pllu uwhliw G). l.jwl.ljLtwo t w n.u,LlbLW Cf nLJU LiwqtuGnptuJr c, 
jllllGtuLtmpjWU hbtn L. npn z '~nLU t hbtnl...jLUL pw(IW OLnLl 

U=0 ,81 Uk+11 ,7. nrmbf'l 



U-G unflmumpJwu ubflQtJG uwhuwur tunuwt.J.mpJnLuu t %-nt.J. pw-
9Wfl6w~ lnfl hnrtr G~wmuwup, 

U•-Q wnwt.J.bLwqnLJu uwqwunpwjtJu tunuwt.J.mpjmuu t %-nt.J. pw-
9Wfl6W~ lnfl hnrtr G~wmuwup: 

· bflp tunuwt.J.mpJnLUQ ~w~wu t, hnrttJ uwuu~~GbfltJ utJuJwug utJw
UWLnt mctu wt.J.bLtJ ub6 t, Qwu hnrtQ ubmwrt~G ~~~bLm mcto. u hnrtG 
Wflfj.GU ubmwrttJG l~ ~~lnLU . hnrt~ uwuu~~Ubfl~ 2nLfl2U wnw2wgw6 
hWUWLnWflWO f}Wr[WUJ:}Q ltJwuLnnflbu tuwrtmu t QUnLQ~ fj.Gfl : 

UJu~~ur t.l.~Ciw~mu hnrto hb2m t ~Lnflt.J.nLu u Ll12flt.J.mu. w2tuw
mwGQtJ ~WLnWflUWU hWUWfl Q~l QWfl2nLO t ~whwu2t.J.mu, u UW2t.J.W-
6ntpjnLUQ LtJnQflwumu t: UJu t.trnw~o ~nlt.J.mu t hnrtr hwumuwguwG 
~wu LllwltJnL~ wnw6qw~wu t.l.~Ciw~: 1nrtr WJU t.J.tJCiw~~ ubflQtJG uwh
uwuo ~w~t.J.w6 t wnwt.J.bLwqnLJu tunuwt.J.w66mpJwu hbm u nf1n2t.J.mu t 
hbmuJWL pwuw6unt.J. 

U= 1,28.U, + 9,9, nflmbrt 
U -G LtJwltJm~ wnw6qw~wu t.l.~Ciw~~ GbflQ~G uwhuwGG t %-nt.J. 

pwgwf16w~ lnfl hnrt~ G~wmuwup 
U,-Q wnwt.l.bLwqnLJG tunuwt.J.w66mpjwu %-Q pwgwf16w~ lnfl hn

rt~ G~wmuwup: 

1nrt~ hbmwqw lnflwguwu fJ.b~Qmu, bflp 2nLflQ uGmu t u~wJu w
ubuwGmflp uwqwGnpGbflntU u hnrt~ uwuGtJ~Gbfl~ ~guwu mbrtbflmu, 
uwuutJ~Gbfl~ utJuJwug hbm ~gmuo tutJum ub6wumu t : UJu t.J.tJCiw~mu 
hnrtQ n11n2 lwlllnt.J. wnw6qw~wu t. pwJg 9flt.l.mu t , u Gflwu~g LWfl lll 
~WLnflwumt.J.mu : UJu t.J.~Ciw~Q ~nlt.J.mu t wumfl wnw6qw~wu t.J.~Ciw~: 
tunuwt.J.mpjwu WJu t.l.~Ciw~Q . bflp hnrtQ ~n[lgGmu t ~fl wnw6qw~w
GmpJnLGQ (~tJufJ. wnw6qw~wu t.J.~Ciw~~ GbflQtJG uwhuwG}, ~w~t.J.wo t 
hnrttJ wnwt.J.bLwqnLJG tunGwt.J.wMmpJwG hbm u nf1n2t.J.mu t hbmuJWL 
pwGw6unt.J. 

U= 0,72.U,+2,1, n[lmbrt 
U-G ~tJGfJ. ~LWULntJ~ t.J.~Ciw~~ GbflQtJG uwhuw(i(i t %-nt.J. pwgwfl-

6w~ lnfl hnrtr G~wmuwup 
U, -Q wnwt.J.bLwqmJG tunGwt.J.wMmpJwG % pwgwf16w~ lnfl hnrtr 

u~wmuwup: 

1nrtr tunGwt.J.mpJwG WJu uwhuwuo unm t pwnwuuwu qn[l6w~ 
g~G : 

UUnLfl wnw6qw~w(i hnrtQ. ubmwrt~ hbm 2Lilt.l.bL~U 2flWJ~U pw
r[WUPQ QUnLQtJ fj.Gfl t tuwrtmu, u lUWJWO W2tuWLnWUQ~ n[lW~Q fj.bnuu 
uGmu t pwt.J.WflWfl, PWJ9 U2W~bLm hWUWfl ~WhWGI?t.J.mu t ub6 QW[l-
2nLct: 

bflp hnrto ~nrwGmu t u uumu t U~WJU UW~W~LWut.J.w6 (h~q.rnu
~n~r~) 2nlflQ, ~wt.J.~ uwuull~UGflQ WJU~bu bu ~flWfl ~gt.J.mu, nfl hnrtG 
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wugGmu t wurwgw6 t.l.tJCiw~~. ~u~ wt.J.wq~ uwuur~ubflQ 2fl~ WUU2WU 
~wflmuw~mpJwu hbmuwGQnt.J. ~nflgumu bG ~w~w~gw~wumpJmuo 
u rJ.wnumu unflmu: l.Juwu tunuwt.J.mpJwu t.l.~Ciw~mu ~wt.J.wJ~u hnrtbflQ 
u 2w~bLtJu umwgt.J.mu t utJwuqwuwJu wGnflw~ t.J.wr. ~whwu2t.tmu t 
ub6 QWfl2nl0, umwgt.J.mu bu tun2n11 ~n2Lnbfl , u QULn tmpjWU hnrtQ l~ 
t.J.wflt.J.nu:i , tJu~ wt.J.wqwj~U hnrtbflQ 9flt.J.mu bu: ~flWJ~U J}Wr[Wup~g 
qm[l~ hnrtQ ubLnWr[~ hbLn ub6 2LtJmu t wnw2wgGmu, nr~ hbmuwGQnt.J. 
tL UbQbuwGbfl~ m qn[lO~QUbfl~ pwGnrt uwubr~ UW2t.l.W6ntpjnLUQ 
ub6wGmu t: 

UrlJmuw4 4 

"lWJWUlllWGp lllWflpbfl lllpU.jp hnrtb[lnul f\WZlllWJPU wzfuwlllWUf?Ubflp [1WlllWflUWU 
hwtlwfl funuwl/nLPJWU uwhuwuGI:ifl[} 0-30 uu zbfltnnul 

OU.jlllptlllt[ 

UbfuwutJ4w4wu tunGwl/ntpJWU tunGwl/mp· tunuwl/mp-
"lnrtfl llllll4D L. 

JnLU[} (hnrtll 
l:iupwllltJl4D [1wqtl[} l/brtJft JWU [tbflptJG 

hwum· uwhtlwu[},% uwhuwu[l.% 
uwgmu[l) ,% 

4wf1pnuwlllw- owufl 4wl/w- 27 .4·36,4 13,0-24.0 19.4-30.4 
Jllu uL.whnrt t[wqwjpu, utJ- 27.4-35.6 13,0-14,0 19,4-19,19,8 

2W4 4wl/wt[w· 
qwJtJu 

ll/wgl/w6 uL.w· lab pL. 4wl/w· 36,7 -43 .7 15,5-25 ,5 23,1-29,6 
hnrt JtJu , OUJUfl [1w- 35,7-41.4 14,1 -25.5 22.1 -29.5 

l/Wl/WQUJjpU 

Slll4114 uL.whnrt labpL. 4wl/wJpu 31.6-40,9 15,3-26,5 28,7-32.6 

Cwqwuw[1w· lab pL. 4wl/w- 25,7-29,4 11,9-19,8 18,6-26,8 
qnLJu hnrt L[wqwJtJu. ufl- 25.3-26.1 9.8-10,9 17,1-18.2 

2W4 4wl/wl/w- 27.4-32.9 12.3-18 ,9 20,4-26.0 
qwjtJG, OWUfl 
4wl/wl/wqwJtJu 

"lbl.llUJUl.llwnw· Ufl2W4 [1wl/w· 26 ,1-26,9 16.1-17.6 21 .7-22.4 
Jflu f\Wfl~ UUJ· l/wqwJtJG, OWUfl 26 ,3-33,8 13.5-17,7 21 .4-25.0 
qnLJG hnrt [1UJl/Wl/WQll.ljpU, 28,6-35 ,0 13,8-20,4 21. ' n .3 

pbpL. 4wl/wJpu 

Cfnrz ilnrt rat pL. 4wl/w· 20,0-23.6 7,3-11,5 16,2-18.3 
l/wqwJtJG , owur 22,5-23 ,0 10,5-10,9 14,0-14.6 
4wl/UJl/WQWJtJU 

Cfnrz UWflqW- UtJ2w4 4wl/w- 32.7-33.2 14,0 -14,5 20.4-21 ,8 
qbl.llu·. nr.nqb[p l/wqwJflu, owufl 22.8-30,3 10,9-12,3 

18.4-19,2 
(l!nL[UlnLfl nnn- 4wl/wl[wqwJtJu , 30.9-31.7 17,0-18,2 
qb[tJ) hnrt pbpL. [1wl/WJI1U 23. 7- 24,4 

l?'i 



lclb13Lt LibtuwGr~w~wG ~wqli mGbgn11 hn'l.bfl[l (wl{wqw~wl{LuJrCi. 
~wl{wl{wqwJrG) hGwrwl{nr t li z w~bL t-trnGwl{mi3JLLrCi wl{btr LWJ [I 
uwhliwGGbrmli , pwG 6wGr hn'l.bfl[l , pwGr nr ~Llj ~ mCimi3J nLU[l pbpl, 
hn'l.brmli w4.btr 13nLJL t: 

lizw~LiwG ctwli~bLn[l nrnzbtru hwLn~wlljbu qqnLJ z UjbLnp t trubl 
L/ln zrwgwo . 13nLJL MwGgnu) mGbgn11. , orqwGLLr~wG [1JnLI3bflll9 wrt
pwLn hn'l.bflr G~wLnliwlip , nrnGp W[lWq L/lntumli bG rrbGg :)Jilqtl lilllilb
tuwGr~w~w[i hwLn~nLI3JmGCib[l[l: UJULLiur hn'l.bfl[l tunCiwLtm~Jw [, flll t 
wl{bLQnL~r JlGLljQnLLi W[lWq gbt"trr bG l{brwol{mli , ru~ U[lW LLjWL[UJli tj
LnL flblljgmli wrwq UjUJlWCinu~ m 6wg6gmli bu : 

Ufl jnL ULLi l i ~) 

"' WJ WU Ul WU~ LllWrpbp Lll~LL [il hnflbrnL L1r)W2UlU IJ~ [I wz tuuiUlU!GpGbp[l 
~ WUlw r uwG hwuwr ~Uil ULUL{ Ill"J LLI U LILU ilL1 w[iG t;[1 ~ 30-50 ut.l zb pUl llLU 

"l nq[l LilllLlH:! U. UbtuwG[l ~ wltw G tun Gll!t[m" JLUG tun[JUIL{Ill"- Ot4Lil llLlllJL tu n- I 
t; [J"WUl~UH:J ~wqLl(l t[b p[lG uwh tl wG- JW G CJi:;pp[l CJ [JUIL[ Ill" j i1LC1p I 

[Jb ['l[l . % Ulllh Llw C1Gb - (hnfl ll hw um [Jtu- ! 
p[l .% gm t.l (l ) % i 

LJ wpp nGWUl WJ !lG OwGp ~L UL{W L{LU - 26.8-35.1 13.3-2 3.7 20 0-30 .1 I 
ul.tuhn fl qwJilG Llll 2Ll' ~ Lrw- 26 8-30 .5 20.0-20 ,3 14 2-14,9 

t[wl{wqwj[lG 

Lt[wgl{w o lclb" U. ~w l{wJ [lG 34,4-41.9 17,1-2 3. 8 24 .6-30 .3 
ul.whnfl owGr ~ wt{wl{w- 33,7-39,9 14,7 -22 ,5 22,4-29. 1 

qwJ[lG 

S [l u1 r~ ul.whn q lclbpl. ~wl{wJ [lG 28,3-38.8 19 0-27, 3 27.8-33 .2 

CWCfW GWLJ Lll- lclb"U. L1wl{wl{w- 25.3-29. 8 11,4-19,0 18,2-26, 1 
qmJ G hnfl qwJ[lG. Ll [l2w ~ ~w 25.1-26.7 11 .2-11,4 18 1-18,6 

I 
L{wl{wqlllJilCJ . 26 .5- 31. 9 12.9-19 .2 20.9-26. 3 

ow G['l ~w l{w l{w-

qwJjlG I 
"lbunwGUlWil lll j [lG U [1 2w~ ~ wl{wt[w- 23,5-25,3 16 ,1 -17.0 21,7-21.9 

I '1Lll 11{ GwCflllJ C1 qwJ~G . owG p ~w- 26,0-31,2 13.9-1 7, 5 21,8-24,9 
hn q L{w l{wqwJ[lG , pb"L 27 ,5-33,4 17.7-21 ,3 24 9-28.1 

lJ WL{ Wj[lG 

Clnp z hnfl lclb"U. ~wl{w l{w- 21 ,8-31, 0 9, 0-1 1.0 17.2- 18,0 
qwJ[lG , owGp ~w- 22,8-30,8 12.4-15,0 16.2-17,7 

L{wl{wqwj [l G. 

Clnp z Llwpqw- U[1 2w~ ~wl{w l{w - 31,6-32. 0 15.5-16.5 22 .1-24,0 ! qblilG.nnnqb[[l qwJ!l G, owGp ljw- 22,5-29 ,7 20. 1-21.9 12.0-14. 1 

I { ~ll l [Lilll l ['lllll ll- L[WL{ LU qWj jlG 31. 3-32.2 15.0-15.7 

I 
21 /l -22 .7 

qb[~ ) hnq _j 
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Q-brtunCiwl{ LltHSw~mli Lib6 ~Llj~nLUnLI3JWU LljWLn6wnnl{ L{Wfl[l ~W
LnW[ll{nLLi t n ~ Lllrl{ tunflnL13JWlip, gbtur ~Llj~GLnLQ Clnl13WCir 13L.Ci rll 6lt[l 
L/lntumli t , arli[l ~ r 2112Ltmli Lt ~ r Ltlzrulmli: Pwgr WJJl, gbtu[l ~Uj ~btm{ 
qm13wGr pwGn11. LiwubrrG, Lnb'l.WlljLnnLJLnubflll Lnb'l.llJ? t Lnwtru, Lt Lnb
'l.r t m(ib(imli WflWClnL13JWU ~Jl[lnLULn : ~n'l.r LtlWL/lnL~ , Llj[WULnr~ . hLU
UnLULLIQWO 4_r6w~mli LLIUjWhn4_Llmli t lizw~Liw(i Lib6 W[lLJlWflflJl'l.W~Lll 
[imi3JnLU : owGr ~wl{wJrG ~wl/lwl{nr tunGw4. hn'l.brmli l{wrr l{rw Lnb
'1WlljLnnLJLnubfl[l ~wqlimli bu LirwJG 7%, wJG flblljpmli , bflp qbpt"trn
Gwl{ l{r6w~mli WJU hwuGmli t 30%-jl , ru~ bl3b hll'l.[l ~Llj ~ nLCi ~ t . 6rli[l 
hbzLn t ~Lnf14.mli Lt tw4. gr4.mli, wn[l Lflrll 2fl2Ltmli t , w~nuu m11r'1 t 
ULnWgl{mli , lt LnG'l.WlljLJlnLjLnUG[ljl pWQW~WJnLI3JWU hbLnltwupnl{ W[lW
qnt13JWU ~n[lnLULn[l ~r wCigCimli 131llJLWLnflbLil uwhliwGGbflrQ (3-5%): 

~flwJrG nbctrli wubtnll hwu~wGmli bug wJCi pntnr brltmJI3UbflQ , 
nrnGg ~wLnwrl{mli bu hn11r Lib2 211r LimLnp qnrobtm , zwrctl{btm, hn
'1.11 wnwu6ru hn[lrqnuub[lntli Lllb'l.WPW ztul{bLnL nL UjWhl{b[nL lt , l{b[l -
2LULljGU, 211r 6wtuul{btm hbLn : 

~n'l.r Lib2 tunGw4.mi3JWG hj1Liuw~wu LLI'l.PJnLfl[l Li~OntnflLnurJr fr 
Lnb'l.mliubrG m tunrgwJru 2flbru bu: Pwgr Lnb'l.mliubrn4. m tunrgur
JilCi 2flbf1nl{ uG4.btmQ, hn'l.r .tunuw4_mpJwu 4.rw wqJlmli bu pmuw~w
GmpJwG pCintJI3[l , nbtrb:)J[l , J1W2Lntl Liw~bflltlllJ13WJrG pCimJp[l , li z w~ 
Liwu hwliw~w[lq[l, hn'l.r uwnw6 zbflLnr hwuLnnLI3JnLCi[l Lt Lnltn'l.lll13JnL
O[l , gwlirubflr wn~WJnLf.)JnLU[l lt WJLG : 

~lllfl[l hn'l.r Lib 2 z w[lmCiw~ zwrctliwG Lib2 t qLnCil{mli: lclwl/1L(ur6 
Lnb'l.mliubfl[l ub 11Ml{mli bu hn11r uLnnr11u hnrrqnuubfl[l. wJumhbLnL, 
l{b[lwlipw[16 hnuwCigub[lnl{ pw[16[1LUCimli l{bflllu zbflLnGfl[l lt qntnflzw
umli hn'l.r Liw~b[lburg ~Wli oqLnwqn[16l{mli pnljUGflr ~Jl'l.Lirg : 

ULnn[lqbLnuJw 2flbfl[l n ~ tunr [1Ci~w6 trGbtm J1blljgmli l{bf1wL1-
pwr6 hnuwGgml pwr6rwumLi bu hn11.r l{brru zbflLnGfl[l m trwgumli 
qntnzwgmlinl{ Lt Gbrl/l ~ Liwlip owtuul{wo 2flll gwuw~[l : 

sw 11 l{w [1Ci13wggmli hn'l.r 2flWJrG nbctrliQ zwrmGw~ L/lnt"trl{mL1 t : 
nL2 wzuwuwJru m 6Linwu wliruubrru , bflp q.ntnrzwgmli[l hn'l.r Liur
~brurg ~wli turuLn pmJL t ~wli UnLJGru~ pwgw~Wjlllli t , ru~ pnLJUb[l[l 
qrb13b 21llfl ~ bG oqLnwqnromLi , hn11.mli Lnb'l.r t mGbGmli uGLiwu W'l.P
Jillflubrrg 211r ~mLnw~mli: 

:;;JlinwG I,.Uliruubflllu hn11.r uLnnrru Lnwp zbf1Lnbflr9 2flWJilu qntnr
zrubfl[l UllLJUUjbU pw[l6[1wCimli b(i nL UWrlnLJQr l{b[lw6l{mli UflW l{bflr [r 
zbflLnb[lmli , nrr hbLnltwupnl{ tL Lnb'l.r t mGbGmli 211r tuLnwgmli : 
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w) Lt.J.wgll.nll mhlll . bi1P qnlnzwgmuo wt.J.bLh Ehi t, pwG hnllh ub2 
Gb11MwGgll.n11 211h pwGwLJo, 21111 wllbLgmLJo Gbl1~wt.flwGgmu t l.ltJGiLL 
tunllEWJtJG 211bf1Q: 

p) ~Lll.wgt.J.nfl. mhlll . qnLrzwgmuo hwl{wuwp t hn11h ul:i2 Gbl16-
6wGgt.J.nf1 21ltJEwGwl.jtJG , Lnbf1muGbl1tJ 2nLI1Q pwztut.J.mu t utJwJG L!bptJG 
zl:i11Lnb11mu u ill hwuGmu tuni1EWJI1G 211b11tJG: 

q) 'TJWI1Pbi1WPWI1 Lt.l.wgt.J.nfl. mhlll. hnf1Wctl1mGmtJ zb11mr uwhuw
Gwt.flw~ Lt.J.wgmuo (2J1WJtJG nbd'hlitJ at.J.wgt.J.nll mtJl.4) u lih2wGgtJl.j LL!W
gmliQ (lt.J.wgt.l.nll mhlllh 2f1WJhG nbctru) hw2n1111ntli bG lihliJwGg, 

ll) tpum11wm ml"llll. bpp hnf1Wctl1mGmmu Lj_bpwupw11a hnuwGpo 
qb11wqwugmu t hn11r ub2 Gb11MwGgt.J.n11 21111 pwGwl.jo: UJu nbdhuG 
wrmwhwJml{mu t WJG l4WJuwGGb11mu. b11P tuni1EWJhG 2110110 tunr ibG 
[!Gl.jw6 , hG~l40U, orrGwl.j, UJ1WilWUlJWU hWil~Wt.l.WJJ1h hnf1WctllnLUUl
Gbllntli : 

::trwJtJG nl:id'tJlih Lnhl4bro n11nzmu bG tunGwt.J.wgL!w6m~JWG mw
llbl.jwG qn116wl.jgnq: Sbf1mliGbl1h pwGwl.jh hwi1WPbl1nLPJmGo qnLnl1-
zwguwGo (hnflh dwl.jl:irbuhg m Gbpt.fl~munt.l.) LJnit.J.mu t tunGwL!wgL!w-
6mpJwG qn116wljrg' KY 

Ky -- oc 1-, njlUlufl 
E~cn .+Er 

Oc-G mbf1muGI:if1h pwGwl.jG t , 
E.cn-O hnllh uwl.jl:i11buhg qnln11zwgn11211h pwGwl.jG t, 
E1-Q GbrlfliliwG hwuwr 6wtuut.J.w6 2f1h pwGwl.jG t: 
UJu ul.jqpmGpnt.J. wnw2hG Lnhlllh 2f1WJhG nbd'hdh hwuwr tunGw

Lj_wgLj_w6mp)wG mwpbl.jwG qnp6wl.jhgQ ub6 t 1-hg, bpl.jpnrllh hwuwr 
hwL!WUWI1 t 1-h, hul.j in1111n1111h hwuw11' t.fln1?11 t 1-ng: b1111n1111 211WJhG 
nbd'hlih hwuw11 l.jw11n11 t tunGwt.J.wgt.J.w6mpJwG qnp6wl.jhgu lib6 LhGI:it 
1-hg l.jwu hwt.J.wuWI1LrGbL 1-11 : 

Ubr hwGrwl4bLnnL~JwG l4WJliwGGbpmli Lt.J.wgL!nll mhlllh 211WJhCi 
nbd'hlio pGnrnz t WLl4JWG m bG~WLl4JWG qnmm mwpw6phG: UtJwd'w
uwGwl.j UlbUlp t GzbL , nr wnwGorG L!WJf10I1h hwrwL!wJhG LWU2Gf1nLU 
hwubuwmwpwr mctb11 qnLnl1zwguwG hbmuwGpnt.J. WJU ophGwiw
t.flmpJmGu npnz iWt.flnt.J. tuwtumt.J.mu t: 

~Lllwgt.l.nll mhlllh 2f1WJhG nbd'huo pGn11nz t in11 mwt.flwumwGw
JhG m Lnhl4h4 mwt.flwumwGwJhG qnmm LnWI1W6phG , hGil4bu Gwu wG
mwnwJhG qnmm wGmwnwqm11LJ LnWI1W6mpJmGGbl1hG: 

'l'Jwppbpwpwr LL!wgL!nll mrlllh 2f1WJhG nl:ictruo punrnz t wGmw
nwJhG ct!lV!mG, hGiUlbu Gwu uwpqwq.bmGwmwt.flwumwGwJhG qnmm 
npnz mwpw6mpjmGGbl1hG: 

tpuntllWLn Lnhli.fP 2f1WJhG nl:id'hliQ pGn11nz t UJ1WI1WU1JWU hWI1PW
L{Wjf1pG, Ubllrhh. unjblipbfljWGh 2112WUUI:if1h gw6rwllhfl UlWflW6phG: 
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U.U.I1n11bG (1956) qw11qwgGbtmL q .l.J.'-lungl!m nwdmGQQ, G11u1 
Llnrtli~g wnw 2W11lj~nll t11L!m gmgwG~2~G (S'fl~ Gh11MwGgmli 1... 211~ 
q.ntnrzwgmli) wt.lbtwgGmd t GwL. hnrt~ tunGwt.lwgliwG W'l.PJnL!lU 1... 

Gpw tunGwt.lwguwG wumrowGQ nt mwttiU S'f1WJ~G nbct~u~ wLtb t t'l 
uwG11wliwuG umnrwpwctwGnu~ (Gwtulj~G tuU1U mw11wagmli 6 
mr~). t'lulj wnwG~~G Ul~Ulhilt'l uwhuwGubpnu.'i Gwl.. bCipWVl~Ujbfl (14 
tGpwmrl.ll) : 

1nrt~ 1?11WJ~U nbct~u~ mumuGwu~f1nlf)JnLUQ zwm ljwpl..np Gzw
uwl!mpjmG mG~ WJU 4wrqwt.lnl1htm wrrumGwt.lbm u~~ngwnmuGbp 
uzwl!btm hwuwp: UubG u~ ynGypbm hnrtw4t~UWJwljwG L4WJOwGGbp~ 
hwuwp lizwl!mu bG l? f1WJ!1G nbct~u~ L!w11q.wt.tnruwG L!nGL!11bm li~2n 
gwnmuGt11~ hwuwljwpq: 

1n'l.r 1?11WJ~u nbct~LiQ L!wrqwt.lnrbtm hwliwr wGhpwdbzm t Owl.. 
hwzt.lr wnGbt 4lPUWJWL!wG UjWJUWGGbl1n· ruwGwt pwijlLJ.nll. Ulbrtnu'i
Gbpt'l QWGw4u. 11rwug pwztut.lw6mpJnLG[! UlWflt.lW [!GpwgQmli , qntnr
zwguwG ~GmbGu~LtmpjmGr:r Gwm 4wrl..nr GzwGw4mpJmG mGp hn
rtWJI'IG UjWJUWGGbi1U hwzt.lp wnGbliJ, liwuGwt.lni1WUjbu hnrtP l?nlil 4LW
Gbtm m UjWhbtm. uwljbpbu~g l?nlfl qntnrzwgGbtm hwml.jmr:~JmGGb-
11£! , n11nGe . ppbug hbpppG, ~WJ liwGwt.lnr~w6 bG hnrtt'l ubtuwGpljwljwG 
LjwqunLt. umpmljmmpwJnLt. hnrtwzb11mP hwummpJwlip , hmumup flUJ

Ow4nLt 1... WJLG : 
UnwGauwljp L!wrl..nr GzwGwljmpJmG mGp q.JmrtwmGmbuwywG 

uzwljwpnLJubrp 1?11~ Gljwmuwup mGbgw6 UjwhwG2p tut1Um hwzt.lw
nmuo: 

Uzwljt.lnrt QJnLJ1WU1GmbuwljwG mw11pbp pnLJUbl1 n! upwGliwG tun 
Gw~mpJWG UjWJliwGGbl1 bG UjwhwG2mu: 0[1pGwlj . hwgwpmJubpj1 
hwuwr pwLtwljwG t mubGWL 2flfl UJW2Wi1 hnrtfl tunGwt.lmCiwljmpJWCi 
30- 50%-~ . mttuGrl!wljwG li zwljwpnLJubi1P hwuwr 60-70%-p , hwgwq
qp m pppbnGw6wrt4wLJ.nr tunmwpnLJubpt'l hwuwr 80-90%-p uwh
uwGGbl1mli : 

Uu4wJmG tunGw~mpJmG mGbgn11 L4WJdwGCib11mu (Lib11 hw011w
l4bmmpJwG hnrtwqn116wljwG 211\?WGGbp[) hpuGwljwGmu W)l)~puj1G 
bG) hnrtr 2f1WJpG nbctpur ljwpqwt.lnruwCi hwuwp wCihpwctbzm t Wl1r)
JnLuwt.lbUl oqmwq.n11abt f:!Wtfl~nrt Uf:!untni1U1WJI'IG UlbrtmuGbrn Wll UJ
Ltb twctnLJG !W4lnt.l rwwup ljmmwljbl nL L4Wht.4wGbl hnrtmli : 

1wupwUjbtnmpjwG tbnGwjpG nbt~b4Jp L4WJUWGGbpmu , npmbrt 
hwowtu hbrtbrtWJpG pGmJpp wG6pl..Gtpp 50-60%-Q, t. qbn wt.lbltJG , !bG 
ObpMt.lnul hnrttl Lib2 , hbnwGmu bG l'\.W2U1hi1P9 uwljbpbuwjpG hnuetpj1 
al..nt.l , zwm ljwpl..np GzwGwljmpJmG mGp mtuppbp WQ.I1nmbtuCipljw 
LjwCi . 4Jpmnlibttln11wmp4 m UjWpq hprwnmttuu~LjwljwCi Li~2ngwnnu\ 
ubpp 4rrwnuw(i OWUWL4Wf1hnt.l uwlj t pt uwjpU hnupb[l~ ljW [lQUi tln-
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··· ··. 
1nrt~ 01'\.[! Gpw ljwpunl1 pwrtljwgmgpl_ dwuG r pnljubpp Wf1UWU1-

Gbi1P m 01lW4JW9 litl411rl011QWGpquGbpp hwuwr f)p~w6Gp WrtPJnLf1[) : 
UJG hnrtmli qU1Gt.lmli t brte t.lr6w4nt.l· 

w) wqwUl , n11 n qpw'l.bgGmu t hnrtr 2f1P9 wqwm 6wljmnpGbpQ , 



p) LhU~W~LW(JL.jwo . nr jULmugl{wo t hm111 uwuGrltCiLpjl UUiltlipt;
urG , 

q) Lntol{wo hn rt l, 21111 ub 2: 
Ot~r pwGw~Q ~wiUL[wo t hm1r Lnru1r9 . C1pw uu,rml.itnntnwJil CJ 

4r6wljrg , u z w~l{WOillf'jUI (I WULnjH:1 wGI1Q, QUf')hwGmr ow~mnljbGntj'J · 
jnLCJrg , junGwl{nLj:j jWG WULn j1 6wG [l g t... mrrz WJl UJWjl)tuGGtirl1g : 

PnljUb[lj1 Ul[lUWLnubpj1 z G ~WI1nL13JW(J hun)wp llJ(IhflWObzLn t hn
~nLU 11f:14woGr u z Lnw~wG umWtuJnt f:~JnLG : UzwW4nl1 pnl)ubpr tupt~tlill) 
ubrr Oflfl f1iH[WMir G~ Lli UlUWUP opl{w ui12rG L4UihUJG2[1 LttUQUnLL) t 1 
uq. 1 q. ~ np orq.wGwljLuG Gjnt p f! hunhur: 

PnLJubrlt ~wCmGw ~nr w 6(1 hGwrwl{nr t pwl{wrwr pwCJLuljmr 
JWL1p Of111 t1mu1gb LLf WJ LltuGGbpmu =ln11.11 ub2 wGpLul[wrwp Oflll Gbp· 
j:}lUlrwGguw[i f')liLqpmL) pnLJUhflL1 6G zl{mu bG , [JfllUUQ w6[l fiUIUfllUflrll II 
t. jlulj hw6wju pn [npnl{r G f')WillllflnLU : Pw gj1 LUjfl , Of')jl umtnQr /PLUQ lU · 
~WJnLPJWG flbLqpmu Ofl LU ~J Lug ur~rnoflCfUJ (Jfl QL) Gbfll1 LtbGuuiCfnpon t
[,bmf:~JnLU(I f')Wf')W[lnLU l t... rfptu htiu1 t.iblttnbrl f1llli1LU!l llLU t Gu1t... pntjuh 
nllu wuhrLuob zLn uGGt~u~tnwrrt.rr w nw2u1gnu1[1 : Of1fl pwgwt1u,1m 8 
JWU [fbLqpnu.l ULilbJl.Ol{nu.l b(i W[IOI[WI~jWQ L4LUJU.UI(JUbfl . t... WU\l.lnLUI~ I 
~bli1 n[lbU LUI1UJ 2 bG CfLU[flu l{bpLUl!UIGQ.Guw(i Lq[lngbuGb[l . ll fl i l 
hbLnt...wGpnl{ tL hllJl.lllU 4Wf11111. bG LU I1U12UIUWL pllljUbflfl [i tlrJLUU LlllilU:1 
LnLUfl[lbfl buf)OQUrf1L1rwqmi3JnLUUb[l ~n11.tJ Of! [J fl fl ljLUQ t~ntt tnLU ilP ti! I
Ljmu t upGntnflLnll Ofll19 Ul1~[lllOflCfWUjlqL)ub[ll1 Ill pnt jllbfl ll LUpt1UJU1 · 
Gb[lj1 z G ~W11 nLf.'J t li[J. flCi ~UJb u [jwt... onqwGw~w(i [qm ph f111 Lll U.Jf1Ull lllO
L1wG L4PilQbumt1 hn11h Of![! hwrutmuGmu t wot11WP-Pt.!n4 L, uH1fJUJU1t t!-
Cmu1 f:l f} tltu OCif!g : -

UjULqbU, (lULn u .'1! .11bt.l bqnl{l1 , tof} b Llf}UTl[ll[lLnj1 Olfll! U u.Jqntll[l LILU Cl· 
t1nu.l t 78% . pp l{LUO!lU[l 21%. C0;· -[1 0,03% , WUflll l i llr1jl Of! II LU UjC!nUI.i: 

flUJ UU il.Jl! ~Wflllfl t hwuGbt 78-80%-li. p f) L(; uOC! jl lJ Q 5-20 °;~), jlll lj c'c::J;-ll 
l1W[lll il t UlLi bt w [JLU l nL nwuflt:i l t1 jtG ~ t... 0,1- 1 ,8'/ o Lf'b hnflu mabn, Lu t: 
rwgw 6 t , tHG!1 Llm zjHugtuo uulflllllJLnnLflUJ, 6UJ ~mni1Ct bflll L9LtwcJ Ii i; 
2flnL[ . l.. O f1l L:Ltwl lJllluLU ~ ntf1 jt1LU !J l{LUUJ t , tli LLJUI COr!l puiuLlilj[l IJLt:j lll :; 
t hu1 uGb t uilU i l.. 1 0- 15%-ir 

Olfll LjtuqLlii jlJjEILil U1lUj'IP C•ii t ULUlt hn1111 tr. wr !!tip zilpu1hpi1LI.'\ •1i ,
fli1G zbpulll p;:u) . nptnli l) Cil fLUl(mruLllliWI.jfllf'J: IL [l[l Ll Ul \ r LiU.iUllUp:!n •t\ . 
C??-11 fJlt>UWq[; LU Lj.lilJl £1112 t , f} lUll Ll liH1fl t1Ci zbpLiibpn ! Li :1ulfltllru r;w : i l 

1 ~)0-200 l./ Ll l11llfHli pj lUll LI LU !l i 'i tll(if':b (l llUl CO .. -i: fJLUl'l·liLiL• qtqii ;:; i ';~ , , , : 
Uti [ ~0-1 2 "/o -h CO; j1 [JLLIUlU~ Q ~L llitl~L u•) t hntlll l jLUCj Lii Jq, ut, iL,• ,·l'n c. ~:c:, 1 t, · 
Crl uGt · ' f- r · - · 1q l •fli1 q,_,calltUq llp0 ntUlilliflj fll. (!jl9. plil.jilbp !1 UJiHli~JLfl>i. IJ!l l; i llU t:i>.t •· 
l !lllilCfll QlU(H.)llii'JilUIU tj l ~ll[h(l!IQ , Ul lU[ll[lU Gf'\ll;li LUii!lq, hn11 llli!Udt l ' i 
Ll! LL1!1Lllf1,LnLU[tj n t r:- hp ll g t. cll il !.l.f~ t :J ;iu J Lii ;bp l1q GLLl i' Ct tu(i i, tu tlnuil l ~ , ; ; ~ i i ! l 
[rbpjlG C0; -\1 f'ttiGLulH : ! ; ''i\! ~ l t! ' :il~t ·ll' ) LJ.i:n t f.' tu [J lli / i!t ;: i'; '; :1~ c';·.'i r·r: d'1,1 

in Jl.!l Ofl[ l. ptugjl tu6jutuppm qwq_j1g . L1 !l tudu1 LJLU(nu~ LqUJ[ln~Gut~nll~ L 
i'Llll{LU~UI CI pwGwl~nlpjwtlp 2f1WJrG Cfn Lnr zj1Gl:ip , UltJjllllj , U l1[u ~nLLWJrCI 
wqmn L. UIJLL1)1wgmpJ mCrGbp : , 

f~ n l)U bpjl hwtlLU[l ubb Cr zw (JLUljilLJ3Jll LU mur n>- urLUJU lllll[nLU h· 
'l.LliO Ol'ffl pwGwWQ . WJ!l.I tJpGnlnpu111 hbtn Crru1 t)mjuwCrw(.juwG wr tu · 

qmpj m G t~: . 
l'(izp w (l LU[lLUCf Ill l!lfll{ t tj1njuWUt1J l jl{llLU 0 1')[1 . UJj(ipW[I wl{tlr LWt.l 

LL\ WJ UW[JCibfl bG utnb!164nLL1 pmJubp\1 tu wr,rr m hn11.mt1 WwLnLUf1L[Ill1 

LitGuwp rtuflLuWuiCI Lq png buutrr~ huJuLuf1 
[2 u;n 1.U .J lJW [jLU!lnt.(jl , t)b\.j OflLtW [1UFJUIQJ]nLL1 L)b~ hb l [LnLU!l hn11W· 

1JlWf1LU011lj)JnL r,1•9 ulu2ullnttw o co,-r [l UiliLUL, [1 hLuu[mLL1 t 
400-GOOLtq -jL . . 

LLuLI O llWL\1n)1Jw (iwl~mi} J Lu[r hwuuq1 h111111 [!GqhwGmr ou;4mn~r. -
GmpJmCrQ LlfbU1fl t Ltwqu t1 55-65%, , QUll l npnLL.i OLUljnL11jl Ubf1ll ubu (l 

ll.j lilllP t LI!Cr)l thuquJ!.;w(r , )1U~ l jbU Q n~ uw qW~lU[l 
p [JLLI\.j LU [r q LUQ LUtlln tlllu Gwljill p JIll Ll (I ~WUl LLI pL\ n u'l t h rlf1h Qb rump-

JLLI U UlLULnWUillUUb[l\1 WQl1G Qill f-l JWU LIJUilj . npG Uli1LU2 t pt.pnuJ Oflr [1 [1 · 

I)Llljl(';ulu ilLU u ubJl.UnLU , fl LU Uill , jl Cr zLqbU Gw\~ ptu trt\llllLnbtlnt L1 Gbf1ll nL 

qn[npzu•guwG wqf')bgmpjuJC! mw~: <+wqLLH.)mjuLuCIWL!LhuCi qnponu1 

uzlliGwLtLuLr9 t~brmCtl1 Gwl.. t~~4JmqrtuG : 
~n11h Ltb11lttultwtuwG, wurwguwG . L)m zrwgt'iw r, t.. QGflhwGrtu tl.jb u 

lJ [lW 4Jrq\1~W~WU hLULil4nLPJnLU[tb[lr l{LULilWQL1wG hbLnuLUGgm\ OlfUI 

L!ln)ulli (J LU~lll f.) jlll [J [l f')dt.(W fl WUnLL) t: 
~1111 1lLU pw[lbUU!WUlll OI)UIJ\1G nbdflufl utnb!10nLU[l PLU[lOfl pbpQI1 

~w [lltnp [Jw juwr)[lJlliLUb[l\19 ubWG t : ~ nJl.tJ \1111[1[1 Lj1jupbgmL1Q , IJ, IlllLnl1-
l{u;gnll1[1 . tpng\l.llllU[l . ~bJl.l.IW\.jLULU LU (I l{b[lLUQ ilLU(I . ZLU[lLUhbp lj 
uztuljWPnLJUbflr . w(lU1WI1WJrG Ill Ll.jllli[UI I1fll LilU\.jW[ll[[!bfltl Lii122Wf1 J2 lU 
JrG u1wrwomp1muutrl' Ljl\l.JrtgmL'i[l UL4LU ULnmu tr, o f')WJrc~ o. ta)1u11 
Lwl{wguwGo: Of1WJflCr o.bd \1Lll1 pu;rbtwLtuwG qnromu Lito G z LUCiur ~ 
[jlllpjilLU mur illlJl.nLU O flCfW[ILU~LU[I Gjntf)bpr wl{bLWQnLU[l, l~w]nt? 
l! li6 \1LtUIJ\l [ t LIUlflnLl!LilnLflWJil ULnbi[OnLU(l t... WJLU CJ.bpjunGwl{ hnr[h[llllll . 
jl[J ; Llj!ILI !lP. tG , o rruwl!, 6wh6wjfl[J hnJl.b[lQ , pw[lliLWl{ 011LUJrG r.bdj:t~ 
ULI\ hltObLnL hlliULUfl LUUh[lUidh zLn t hliOU.IQUb[ hn11\1 LUl{l.i[gnLl[ \l.mGtu 
lllil [}ji!LU[I, ~ll ilUIQUbL , Lfl\l.!pt.g(tbL t... UIJf')Lq\lUnLt mcJbJl.WQUbL o r~r UnLU1 -

p~ 11 11\ lll t\b 2' 

l' nLJ ubrr u hn!'ltLIJ!l[i t1\l l!pno rqtulrllq t\tibp r pulll~LutmCJ qurrqurg 
·, ; i ' .• rHil hljqllll. I' !l [ll p ~t> rqll ilLil C\ \Hiilp ll [J lllfl 11 gb u [J t; f1 [I LiLLI [l!H'j tiG Lnbrll1 

I '' ' ' 



1] 4 

:2bf1uw6wnwqw;pnu.f[] hnrt~ 2brumpJnLUIJ upGntnrlllllG lllwtm 
hwtnljmpJmGG t: Um.J.nrwpwp 2nlf1U mG~ ub6 2bpt.'iw6wnwq.WJ!}blm 
IJU!fmGwljmpJmG, QWG hnll.P ~wqu~ t.'ib2 ulllGnrt uGwgwo UJnLf!GfliJ: 
UJ!f ~ulj L4Wll16wnml hnrtll 2bruw6wnwq.wJpnLt.'iQ libo ~wtjlm.J. ljwtu-
4_w6 t Gpw runGwLtmp]WU WUlJl~6wG~g: rGwwG hnrt~ runGwLtmpjnL
Gu pwror t , wJGgwG 2bruwownwq.wJpmt.'iu t.'ib6 t , t... hnrtQ 2t:.rumpJmG 
zwlll t ljnrgunu-'i: 2np hnrtbpQ, QUifhwljwnwljG, 2~~ bG 6wnwq.WJpmli , 
u 2brt'impJwG ljnpmulllG tll.flngr t l~Gnut 

~mumunLt hwpmULn , ulllpmljlllnLf1WJpG m 1.\lmtup ~wnmgt.twop 
mGbgn11. hnrtbpmt'i_ 2brt.'iw6wnwq.wJpmt'iG wt.J.bL~ Ltlntw t . hbllluWutbu, 
Wllfl4~U~2 wLlbL~ lllW!? hnrtbf1 bG, f1WG hmt'imu~g W'l.!?Wlll , tjln z ~w
gwo m wt.'irwgwo hnrtbp(l : PmuwljwG owoljnLJp(l , t.'ibnwo pmuwljwG 
uGwgn[1r).GbpQ , ~G~L4bU Gwl.. OJWU cwc~mjpQ. hwLnljLUL4bU tjlmtur 
oGwzb[1U1Q , nru ~[1 Lib2 wLlbL~ zwlll Or). t L4Wf1nLUUJljnLli , tu~ulll GLlw
qbgGmli bG 21::irunLf)JWG ljnrmutn(l hnl)~g : :JJwG 6w64nLJPP umljw
JnLf)JWG lfbl4I?mt.'i hnl)p t'iwljbpbupG 2bf1t.'inLpJmGG wt.J.blll pwror t L\1-
Gmt.'i , L. wzGwGwgwGGb[1Q L4WZlllL4UlG4_mt.'i bG Qf1U1WhWf1nLflJnLGjlg : 

:2b(lilndiwljmp;mu[l 2bf1t'inLpJwG WJG gwGwljG t, Wf1LnwhWJlll 
Ltw6 ljwLnr~wGbrwt.l. nrG wGhrwctbzlll t ublj ljznwjjlG (1q.) ljun) t'iblj 
cwt.lWLWJt"JG (1 ut.'i3) u~wt.lnr hnrt(l 1°C UlWJ?WgGbtm hwt.'iwr: 

UubGwub6 2brumGwljmpJmG mGbG 2nLf1Q , Ulnr4JtJ, ljwt.l(l : ULtw
q[!, nro ht"Jt'iGwljwGnu) LJLlwrgr uwuG~ljGbr~g t ljwqt.'it.twc , mG~ wt.'ib
G~g l.fln£[1 2bpumGw4mpjmG: nrgwG hnrt(l runuwt.J. t, WJUQWU zwlll 
2Gf1UnLf}JnLU t 1.4whwG2Llmt'i urw U1Wf1WQt.'iWG hwt.'iw[1: Ut.J.wqjl LnW
gwguwG hwt.'iwr wt.J.bLr 2~~ 2brt'impJmG t UJwhwG2Ltnu-'i , f1WG 4w4.r 
hwt.'iwp, nLUlll~ wt.twqG wt.lbl~ U1Wf1 t, f1WG liwLto : ULj_wqwJrG hnrtbPl] 
cwGr ~wt.J.wJrG t'ib[uwGrljwljwG 4wqu mGbgnrt hnrtbrr hwL~bt.'iwlllmp
JWUP q.wruwGo 2-3 zwpwp zmlll bG lizwljliwG hwuwr UJ~mwG\l !fum-

Gmu: 
:2b(luwhwrznf1(JW{jWUntfoJnLUf! tnWE zbplllbpjlg 2brunq3JnLUQ uw-

r!IJ zbf1Ulbf1~G hwrtnf11fblm hnrt~ mGwLjn1 pJmGG t: UJG ~wtjlt.J.mt.'i t 2bf1-
limpJwG 4wLnr~wGbrnt.J. Wf1U1WhWJU1Llw6 WJU gwGw~nt.J. , nr(l t.'iblj 
l{w)f\ljjwGmli wGgGmu t 1 u2 t'iwljb[1bUt"J 1 UL~ hwULnnlf}JnLU mGbgnrt 

hnrtw zbrlllnt.J.: 
!:tmrG mGjl wt.lbL\1 pwf1~f1 2bruwhwrtnf1r).WljwGmpJnLU, .QWU Or)Q : 

~wGEWJ\lG ujlwgmpJmGGbpG wtl.bt\1 twt.J. bG 2bf\t'impJmG hwrtnf11fnLU , 
EWU opq.wGwl!WU ujlwgmpjmGGbpQ: rG~EWU hnrto hW[1nLUU1 t hnL
umun4_, zwlll or). t L4wrmGw~mt.'i, wJGf1wG tl.wlll t 2bruwhwrtnr!fw4w
GmpJmGI} , L. WJUf1WG bf14Wf1 t hnrtmli L4Wh1.4wGt.J.mli wpujl ljnLlllWlj
t.J.w6 2bf1t'inLpJmGI} : I:G!fhWltwnwljG, hmt'imu~g WflEWLn , wGulllf11lllt
UlnLf1 , 1.4~Gif ljwnmgl{w6I? m g)1~ 011 L4Wf1mGw4nrt LL mctbrt l"unGwl{w-



gwo hnfl.bflG mGbG LWLI. QbflUWhWil.Ofll'lWI.jwGmf:)JnLU h wpwq. ljnpg
Gmli bG 4L wGwo QbflunLJ::)JntG[!: 

~nrtll QbpuwjpG ntctpli(! ljwtu4w6 t n~ upwJG wrmwppG Oflbrhm
pwpwGwljwG UJwJuwGGtrpg , WJLLl hnrtr GtrptJG hwmLtm~JmGGbppg : 
Upl!GnqG 4ttJtlwjwljwG UJWJOWGGbrmu hmumun4 hwrmLUtn, umq. 
q.nqGp, pw4wrwr pwGwljmf:)JWOP OflP UJWrmGwljmpJmG h Oll.Jtnp
liwt 2flWJPG hwmljmpJmGGbr mGbgn11 hnrtbrG wwll bG oGI.jGmtl pw
rbtw4 QbptlwjpG hwmljmpJmGGbflntl.. pulj orq.wGwljwG GJntf)bflP9 
WI"\EWLn, llrbGg lit2 w4btgmlj QnLfl UjwpmGwljnfl, OI1P9 qmr4 hnrtbflQ 
uwno hnJlbfl bG l! ppz ull.jwumwtl.nr tlzw4ntl.r pnLJubrr w6p m 
QW[l(}wgliwG hwuwr: ~btnllwUjbu, WJU wq.rnlipQngwnmuGb[l[!, nrnug 
6bnGwr44mli bG hn11.mli orq.wGwljwG Gjmpbfl wtl.btwgGbtm. QflWJpG 
l! OIIWJpG nbrtpu[! tw4wgGbLm hwuwr . tlpwctwuwGw4 ull.jwummli bG 
Gwl! Gpw QbpliWJPG UJWJtlwGGb[lp tw4wguwGo: 

Umt~WUJWtnmtl[! bplj[lwq.npompJwG tlbQ hwtlwptl.mli t Qbptlmp
JWG Ltnpump G4wqbgtlwG ljwrl!nr tlpQngwnnul: Sn[l~(!. q.nliw!lP[I l! 
O[lq.wGwljwG tuwnGW!lPD hn11p tlb2 umgGbl(! ubcr zwttJn4 LW4wgGmu t 
QbpliwJpG nbctpli[l : 

:JunwG [!Gpwgpmtl OJWG UjwhUJWGntli(! hn11\1 QbptlwjpG nbctplip 
pwrbtwl\.liwG l! pnLJUbflp L\.bq.bmwgpwJp [!Gpwgpmli 2flP UJWzwrG w-
4btwgGbtm ywrl!nr tll12ngwnmuGbppg t hwtlwptl.md: 

~nrt,.., uuu'1U3,..,u ntd,..,U~ 

~n11.11 lib2 bfl.WO wqmnp , ~nu~nrwywG f:}f:)L\.p , ywttlntlip , YWL
gpmli~. uwqGbqpmu~. Mlip~. l:iryw~p . pGzUjl:iU Gwl! u~ zwrp WJl 
UUUI'lWLnWflflGfl~ ul:io UWU[! hnf1.nLl~tqmG4_mli t 2flnLU amo4.nf1., pnqub
r~ hwuwr Pili UWLnzGLP ywu wGliwtn~bL~ Ofl(}WGwywG l! hwupwj~U 
lipwgmj:}]mGGI:irll ohm!: U~WJU UUUI'lWflWfl mwrrl:irll n~ libO liwuu t. 
nr hnJlnul qmG4mli t tm6bt~ Wf'lbrll 6l!n4. l! pnLJubrll uGG111l wGlipQw
ywG Wl'lPJnLfl t ownwjmli : 

PmJubrll hwuwr uwm~btll uGG11wrwr GJmf:)bflp hwl\.wpwqruwG 
qnronul libo I!Gfl[! UJWLn\.jwGmli t hnfl.WJ~G lipy[lnO[lqwGpqliGbflllG. n
[lnGp wnwQ bG pb[lmu pwqliwUjpUp\.jbGuwpwGwywG UJ[lngbuGbp: ~n
JlnLU tnbfl.p mGbgn11 ybGuwpwGw\.jwG ll.JrngbuGbrll ttJntuwql'lbgm~]wu 
zGnrhll4 WUUWtnibtll llpwgnLf}JnLGGbp[! 4brwttJntu4.mu b(j UWLn~bLil 
ol!brll : 

~nfl.p ubQ wqntn[! ljmmw44mli t h~uGwywGmli pmuwywG liuw
gnf111Ubfl~ LnWflflWLnLOUwG 6wGWUJWf1hn4_: Pw4wywu (20-25 yq/hw) 
wqnm ywpnfl. t ymmwLt4.bt hn11mli Gwl! wqnm :pppUnJl upyrnorq.w-
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G~quubfl~ yn11u~g u~GntnrmtJ wqwtn wqntn[! ywU1btm 6wGwUJW(1-
hn4: ra~J::)tnuw6wfl.yw4nr pmJubr~ wruwmGbrmu, npmb11 wqnmw
pwl.Jmbp~wubp~ mctb11 qwpq.wGmu bG , l.Jwrnl'l t Ofl~9 l.JwU14.btm 6w
GwL4Wflhn4. hnrtmtl ljmml.Jw44bt 100-150 l.Jq./hw l! w4bl~ wqntn: 

Uqnmo hnrtll lib2 t umGmu Gwl! wGorl!Gbp~ hbm, wqnmll oEu~~~
Gbr~ ol!ml. (10-30 l.Jq.) , npG wnwQwGmli t wliLLI[lnUJGbr~ ctwuwGwl.J : 

~nJlmtl ljmtnw44w6 wqntnwJilG u~wgmf:}]ntGGbro 4trw~ntu-
4nul bG GpwGmu tnbf'l~ mGtgnJl wunGpwljwgtiwG , Gpmr~mwguwG l! 
11bGtnp~mwguwG UJflngtuGtrll wql'lbgmf:)JWG mwl.J : 

UunGpwljwguwG 11tummu opq.wGwywG uUJ~Lnwl.JmgwJpG GJm-
f:}bflll wqntnQ , nro uwm~btll zt pnqubppG, 4bpw~ntu4mll m 4brw6-
4mli t wupwl.J~. wll.JW 4br2tJGu f:}f)ntGbpp hbm tlpwGwtn4, wnwQwg
Gmli t wunG~mup w 11tr : UlinGpwl.JwgtlwG UJrngtuGtrmu wnwQw
gwo wupwl.JIJ GptnflpLnwgGnfl, uwuGw4nrwll.JbU , G~mrnqnunGnu pw\.j
mtrpwGtrtJ upQngntl. oputJ11wGmtl t l! 4brwo4mli wqnmwJpG ~f}4~ . 
nro GpmrnpwymtrtJwGbfl~ LtbGuwq.nromGbmf:)JWG QUJ::)wgpmtl opup-
11wGmtl l! 4br t wo4mtl wqnmw\.jwG f:}f>Li.ll : 4bflQpGu tlpwGwtntl. hnJlll 
h~tlpbrll hbm, wnw2wGmu t Gpmrwmubfl, nrnGp liwtnzbtll bG pnqub-

rll hwuwr: 
(ulltnflWLnwgliwG U1flngbuGbrtJ zGnrhllL\. pnLJUGfl[! wUjwhn44mli 

bG wqnmwJpG uGGI!n4. l'lflW hwtlwp tt wJG mGp q.npoGwywG l.Jwrunr 

GzwGw4n Lf)JmG: ~nrtmli Of1P UJWLJWUnLf)JWU l'lbUJpmli 11bGptn[lWQGn11 pwytnbflpW-
Gbfl[! JmrwgGmu bG wqntnp hbztn Ll.brwl.JwGq.Gnll. lipwgmpJmGGbflll 
f>f:)4WOPU[! , l! mrrz u~ zwrp WJl upwgnLf)JnLGGbpp hbtn libl.Jtnbll. wG
QWtntl.mli t Gwu wqwm wqntn[!, np[! gG11mli t u wqnmp l.Jnpump tnb-

JlPP tnwttJu: '1bG~Ln[lptnwguwG U.jpngbuGbpG mctb11 bG QGf)wGmtl hwml.JwUJbU 
owGr ubtuwGpljwljwG ljwqtl mGtgnJl hn!lbrmu, nrnGp UJWflntGwljmli 
bG w4.btnfl'1 tunuwL\.nLf)JnLU: uuwG hn!lb(1nLU WJI'l UjflOQbuGb[l[! j:}nL
LWQGbtm hwuwr wGhpwctbzm t trwgntg~~ ~turbgmtlGtrll h WJl wq.
rnup2ngwnmliGbrll tltJ'i!ngn4 hbnwgGbt wtl.btn(111 tunGwtl.nLfJJnLGQ: 
~PZJWL ll1flngbuGbrG mctbll. bG QGpwGmtl Gwh 611nmG m 011.nmn4 hw
pmutn q.nllwrtp[! t~.wrll mw4 pnJ1Gbtm l'lbUJpmu: 

J:mu.'fin(I[J hnJlmtl q.tnG4_nu1 t hwGpwjpG l! orq.wGw\.jwG tlpw-
gmpJmGGbrll oumJ., 0,05-0 ,25%: Orq.wGLUI.jwG GJmf)bflp tnwflflWLnLO
liwG, hwGQwJpG upwgmpJmGGbrll hnJlliwhwruwG hbml!wGpn4 ~nu 
~n[l UJW[lmGwl.Jnrt u~wgmpJmGGbpG wumplSwGwpwp Ll.bP bG wo4nul 
pnLJubflp hwuwr tlwm~btll tlpwgmpJmGGbrll (tlwuGw4.nrwU1bu P 20~) : 
u

111 
Ulrngbumtl hwmm4 11tfl bG tuw11mli hnrtll tlllLtrnor(}wGpqtlGbflQ , 

nrnGg Wf1LnWf1flWO up zwrp j::)f)nLUGfiP Gbpq.n[lOnLflJWU mw4 wGtmob-
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=infl.brr oUQ.mUQ, 4UrQ.UPElumUQ, 
UGtuUr=iUQ.rU4Uu Sbfl.UPUGtumUQ bY. 
Q.3mfl.USuSbUU4Uu OQ.SUQ.nromUQ 

1Wll::irr uctuur1uq.ru4uu 
Sl::i'lUPuctuuuu orruu~uct>nrra3muul::irt:~ 

19-fl'l I)Wfl~ ub6wq.mJG pGwtunLJq-hbU1wqnumf1ubf1~9 l.t tunzn
rwq.nLJG UU1W6nf1Gbr~g ublHf '-t'-1 . fJ.nljm~wl.tQ, zGnrhtnt hnfl~ l.t UflUI 
WflU1WI)f1nf1w4wGm~JWG GljwUluwup Lf12wtunh 4.brwpbrumup~. ljw
[lnflWQbL t ~ hWJUl pbflbL pGwljwG brl.tnLJ~Gbr~ m q.nr6QG~wgGbr~ 
U~ 2Wf1Q Ofl~Gw~wlJlm~JmGGbfl, WJ'l ~4_mu hnCl_bpjl UlW[lwMwG hn
r~qnGwljwG q.nUl~wljwGm~JWU Ofl~Gw~wlJlm~jnLU[): uw 4wrnf1W
gwl1_ hwUlmlj hbUlWQflQflnLpJmG wnw2 pbrbL hnflbfl~ q.nUl~wljwGmp
JWG h~uGwhwrg~ GljWUlUWUp: 

QuUl '-1 . fJ.nljm~wl.t~. hn11G ~GpGmrmJG pGwljwG uwru~G t, nrG m
G~ ~fl tLtnumg~nG qwrq.wgmt'iQ: UubG t'i~ hn11 mG~ ~fl U1Wf1wMwG 
ublJlwljwG q.nUl~G. nrG Wfli)JnLUQ t hnf1wq.njwguwG hwUlmlj UjWJUWG
Gbr~: '-1.'-1.fJ.nljm~wl.t~ br4wrwUJW mumuGwu~rm~JmGGbro nmuw
ljwG QUI)WflOWlj hwr~w4.wJf1bf1mU gnLJg bG U14_b[ , nr UlWflpbfl UlPL.ljll 
hnflbfl~ wnljWJnLf}JnLU[) Wfli)JnLUQ t WJU pwG~. nr [)UUl QU'lLWJUWljwG 
q.nUl ~Gbr~ lJl nt./lntuLtmu bG hn11 wq.nJwguwG q.nr6nGGbrG m hnfl bflll 
6wq.mt'iGwpwGwljwG UjWJuwGGbflQ , nr~ hbU1l.twGpn4_ hnflbflG m
GbGmu bG q.nUl~wljwG U1Wf1W6mu: 

uwtulj~G tunrhfl'lWJ~G U~mpjwG U1Wf1W6p~ hnflWJ~G 6w6ljnLJpG 
w~p~ t QG4Gmu ~r pwrflmpJwUp m pwquwqwGmpJwt'ip 1..t oG'lq.rljnu) 
t hwuW(lJW pn[n(l hnflWJ~G Ul~Ujbfl[) , nrnGp Ulbf1wpw ztu4.w6 bG nrn
zwlj~ or~Gw~wlJlmpJwUp : nrnz wlj~ UlW(1W6mpjwG uwht'iwGGbrmu 
nrl.tt hnflWJ~G Ullll.lj q.brw4znnf1 t . nrG tL WrlW2WQUWU h~t'ip t 
11wnGmu hnflWJ~G q.nUl!lGbr~ (qnGwGbr~) : '-1bf12~GGtJru hJmu~u~g 
flbl.lj~ hwrw4. or~Gw~wt./1 ljbf1Ujnl1_ L/lntuwr~Gmt'i bG t'ibljQ t'iJmurG L. 
l)wuw4_nr4_w6 bG hnrrqnGwljwG q.nU1!1Gbrn4_: uwtu411G tunrhfl'lWJ!lG 
U~m~JWG hwrpw4.WJflWJI1G Ulwrw6mpJwG q.LtuwLtnr hnflWJ!lG q.nUl~
GbrG bG ' 1) wr4U1~4wJr l.t UlnLul)flWJ!l. 2) wGUlwnwuwrq.wq.bU1GwJI1G 
(6uwl.ljnl)qn[WJ~G), 3) wGUlwnUlwt./lwmnwGwJilu. 4) uL.whnfltuJilG 
(uwrq.wq.bUlGwUlwt./lwuUlwuwJrG) . 5) zwqwGwljwq.nLJG hnflbfl (infl 
UlwtrwuUlwGwJ~G) . 6) unturwhnfl bfl (wGwLL.JWUl wUlwt./lwuUlu 1 uwJ!lG ) 



~wrlirwhnrtbr (um~mrnUJt"Jw~wG) : UpwGgt"Jg JnL!lWQLUul Jmrmli un
l{npwpwr q.bpw~ z nmli t lib~ mt"Jlljt"J hnrt, t"Ju~ Gpw ~nqpt"JG wGtumuw
Lt"Jbtt"Jn[1bG ~wG Gwl..t mrtb~gnrt hnrtWJt"Ju mt"JUjbp : 

11muwLtwG QUrilllf10W~ hw[1pWL{WJ[lnLU hnqwjt"JO q.nmt"Jub[l[l r 
hw)m pbrbtmg hbmn , 4..'-l. .'lnltml wl..tt"J mzwl).[lnLfiJnLGQ qrwLtm L1 t 
mwrwmbuw~ m q.brtbgt"J~ pGmpJnLU mC1bgnrt '-mLt~wut"J tbrlULliJ)rli 
qw0q.4_w60b[1Q, n[1tnbrt al..twl{n[14_bt bG JnL[1Whwmm~ hnrtb[l: '-t 4. 'ln
~mlwl.It"J WJU humw~ lit"JtnpQ , n[l bpb b[l~[1t"J Llf1W pntn[1 ~Ui[ll.Inpwq.nlju 
hnrtwnw2wg0nrt q.np6n00b[l[l hwul).bu bu q.wtt"Ju q.mnt"JGbrmLt. wu1w 
wOtumuwLt"Jbtt"J t Owl..t, n[1 hnrtbflQ OnLJOUjbu Ujbmp t mwrwoLtbG qn
mt"JwLtwGmpJWlip, hnrtwq.t"JmmpjwO ub2 I).Wf1W2fl2WG ~wqlibg: 

Uw~wJO 4. . 4..'1n~m2wl.It"J hwuwr Lljw[1q 2tr hnrtbp/1 mrtrtw o ~Jq q.)l 
mt"Jw~wGmpJwG hw[1gQ: t-'>[1 l..t wzw~bpm0b[1t"J mumliOwut"J[1nLJ)JmuOb
!lQ lirtbgt"JO WJU limpt"JO, n[1 pGmt:tJLUG ub2 , pwgt"J hn[1\lqnGwLtw0 q.n
mrw~wGmt:tJmOt"Jg , Ujbtnp t q.nJnLPJnLU mObGw Gwl..t hn'l.bfl/1 nLflf') LU
ot"Jq. q.nmrw~wOmpjmO : '-ml{~wumli 4. . '-l. . 'ln~mlwl.It"J UUjWUlW~WULWQ 
m hbml.Inrtw~wO mumliGwurrmpJmOObpQ hOw(lwLtnrmpJmG U1Llli
gt"JG q.mObtm WJI). Of1\lUW2WLt"JnLpjnLUQ l.Iu : 1Jw hwGq.mli t WJG bqrw
~wgmpjWu, nr U01).[1~nLt~wumu Ul.I m ~WuUJt"Jg 6nLttrt1 liwltbpl..tnLJ
pt"Jg u~uwo lit"JO l l..t ~wqpb~t"J. ttpf1mut"J , U[1wq.w6)1 , llrwrwtnll l.I WJL 
tbf10wq.wq.wpGbr mrtrtwat"Jq. q.nmjl0b[1Q , t"JG ~Ujbu WJI). OliLumLtmd t hw
uwrw~w6t"Jg l).bUjt"J ~JnLUt"JUWJt"JU plab11 2Wfl<JLlbtt"Ju , hW2nf11).tUpLU[1 4111 -
tuwugL.lmli bG libltQ liJmut"JG nrnzwltt"J O(lt"JOw2wlt"lmpJLulip l.I ubpmn
rbO ~WUJL.lw6 b(i tnbrtt"J tbnOwjt"JO pW[10m0p0b[1/l ~LilliWJW~WO , pm
uw~w(i l..t WJL q.n[16n00b[1t"J JnL[lwhwm~mpJmOObrll hbu1 : UJL ~b[lUJ w
uwo, '-l..'-l..'ln~m2wl.IQ hnrtQ ~wUJmli t pOmpJWO liOwgwo b[1l..tmJp0brll 
hbm, WJG q.n[16nOOtrr hbm , n(lnOg Lt"Jntuwl).wpa Gb[1q.np6mpjw0 U1W~ 
al..twl{n[1Ltmli t hnrtQ: 

~nrtb[1t"J nLflflWOt"Jq. q.ntnt"JW~WUnLJ)JWU Q.W11WLt"JW[1Q 4..'-l. . 'ln~m
gul.at"J hwliwr wJOpwG nrn zw~r tr m humwLt . nr abner mw~ mGbOw
tn4. uwhdwGwLt"Jw~ Ojmpbfl, l).br1l.Iu mwrt"JObp wnw2 hwuLnwmw~w
LinrbO wnw2 pwzbg ~nLt~WUJWO tbn0wztuwrhnu1 tm'l.brG mf1rtwat"Jq. 
q.nmt"JubrnLl Lnbil.LUpw ztuLtw6 tt"JObtm opt"JGW2WLt"JilLJ)jLUG wucttuU1b 
t\lnLPJilLUQ : 

4..4..'1nltnL2WliQ bpltm wuq.wd (1899,1900 pp) WjQbtbtn4_ ~WJWU · 
LnwG , t"J!l 6w0WUjW[lhnpl).lllpJWU QUf:jWgpmd bpl..tw0-Ul..tw0 LnW[1Lu6-
pmd W[10WUWQ.[lnLU t hn'l.b[lt"J nLf')flWOt"Jq. q.mntlubrt"J opt"Juw l W41 hLU-
21lf11).LU~WGnLpjWU Lt"JWULnQ : ~nLl~WUQ , QUUl 4. c.J..Ifn~n l wl..t/1 , WJ[i 
l\WUWljWU bfllt\1110 t, ll[llnbrt ~W[lbt\1 t mumu(iLULI)lpbt Wju 0[1)1GW 2ll.ll/' 
l/lntuwhLuflpbrmpJmGGbrQ. npnGp q.nJ nLpJm[; mGbG WbGI).wull Lt . LUJU 
UJbu ~n tL[wo, wGl1bGI).wG (t)bnwo) pGm~Jw (t Li)l ()it. llt"J lJ nrlli l tg ptHuw 
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~wG nL ~bui).WUW~WG wztuwf1ht"J , t"Ju~ OJnLU ~n11.lit"Jg b[1~[1t"J , 2[1t"J ,OI)./1 

lit"J2l.I: 
~umwLt hwlinqlimGp mGbGwtn4. ~nLtLtwumli hnll.b[lQ mrtrtw6t"Jq. 

q.nmt"Jw~wGmpJWO ort"JGw2wLt"Jmpjwli~ mbrtwpwztuLtw6 tt"JObtm q.w
rtwlt"lwrr liwut"JG , UG11r~nl{~wur hnrtbflt"J mumliOwurrmpJwG 4.t"J6w 
Ltwq.rw~wG ~nlit"Jmbt"JO 4..4..'1n~m 2 wl.It"J Gbp~wJWQ[lWO qb~mguwC1 
lib2 wJG lit"JmpG t hwJmGL{mli , nf1 WJumhbml..t <<nLrtll.wa\lq. q.nmrw~w
OmpJwO liwut"JG mumliGwullflnLPJnLUQ UJbU1p t ou~wo tt"JOt"J ~nLt~w 
umli hbmwq.w pntn[l mumliOwut"JrmpJmGOb[1t"J ht"Jlipmd )): UGcttumbtll 
t wJO Lt"JwumQ , nr hnrtbrt"l nLil.rtwot"Jq. q.nmrw~wOmpJwO mumliGwull 
rmpJmOGbrQ ~WlljL.lWO b(i ~nLt~wut"J hbm l.I U1WflWUI).WL.lnr pOwtunLJq 
4. . '-l..'ln~nL2Wltt"l wOL{wO hbm: 

lfn~m2wLtw~wO hnll.wq.bmutrr. bf1~rwpmuw~wGOb[1t"J , ~bGuw
pwGGb[1t"J hbmwq.w ubpmGI).Gbrt"l wzjuwmmpJmGGbrnLl hwumwmLtbt 
t mrtrtwot"Jq puw~w(i q.nmt"JGbflt"J O[l\lUW2WLt"J hW2n[li).W~wGmpjWG 
Wrl~WJnLPJnLUQ ~nLt~wumd : Uw~WJU wGcttumbtt"J t WJU Lt"JWULnQ , nr 
WJfl mumliGwut"J[1nLpjmGGbflt"J QGpwgpmli W[10WUWQ.[lL.lW6 bG hnll.LU
Jt"JU q.nmt"JGb[l/1 hW21lf1flW~WG Lt"JnjuwGgliwG «tuwtumnulGb[l >>, t"JG l UJtitt 
Owl.I LUrlwGot"JG q.nmt"JGb[1t"J flnLflU LiGwtm Lt"JwumbrQ : 

4..4..'1n~nL2Wlat"Jl.I 1J .U.Ut"Jpt"J[1gl..tt"J q.wll.wlt"lwrr hbmwq.w qwrq.w g
LiwO W[lctbpwL.lnf1 LflWQnLLiGbfl I).W[lOWU L.r .'T\rnuntnLl\1 , t".'T\ Q.b[lWU/1-
linLtt"J ~nrtlit"Jg wnw2 pw zLtw6 mwrwompJwO lib2 hn11.brt"J UJrnLlllG
gt"Jwt (:pwgt"Jwt) qwpq.wgdwO 1).[11lLJpObrQ : Oum WJfl hbrtt"JOw~Gbfl/1 , 
hnrtbflt"J nlll.flWOt"Jq. q.nmt"Jubr\1 hW21l[11).W~WU I).WUWL.ln(lnLpjnLU[l pw[l
I).WUnLU t WJO Lljwm6wnmJ., nr tbnuwJt"JO bfl~rubrO QG~wo bO br~ 
f1Luq.ul).t"J WJU ~wd WJU wzjuw[1hWQ.f1Wltw0 q.nmmli , ll[lt"J UjWtn6umm[ 
tt wnw2 bG q.wtru hnrtbrt"J mbrtw~wG UJrnLtt"JOgt"Jwt (4Jwg/1WL) w
rlwGaGwhwm~mpJmGGbpQ : Cum nrmli , p(lLU~WG l.ljWJUW(IGbr\1 Ultr 
rtw~wG LljflnLtt"JGgt"Jwt (4Jwgt"Jw L) Wf1W06Gwhwm~mpjmGGbf1Q UtljWLI 
mmu bG Jmrwmbuw~ mbf')w~wG bpl..tmwubrt"J 11flul..tnpt1wGo. Qulfhmcq 
lit"JG2La fl[lwGg wztuwrhwq.rwLtuJO mwpwMwG Gnp , wGhwmLuliLU ll 
orrGwl wLt"JmpjmGGbrt"J q.njwgdwGQ: ~nrttrr WrlWGOt"JG q.nLn/l[lbjl )l 
l).nL[lU liGWtQ . lf[lWGg tuwtummliGb[1G m tul).blit"J~ (lit"Juiju mbrtt"JCI hw
mmlj) t\lObtQ ~wqt1md bG mLlJWL LnW[lWOpt"J UjpnLtt"JGgt"JwL (4Jwg)rw l) 
uwwG6GwhwmltmpjmGGb[1Q l..t W(ltnWQilLilLU hn1lbpp qLUflQ.WQLiwG 
flt"JOwdt"Jli Llj[lngbuQ: 

~nLt~wumt1 ~wmwrLtwo hbmwq.w mumdGwulrpmpJmOGbpu 
(~ . lf.Q.tt"JG~w . U.U.DwtuwrnLl, U.U . 'TILuG~nLt. 4..4. U~t"Jdgl..t l..t nL[1/1Z(Jbr ) 
QGflhwGmr wndwdp hwuLnwmbt bG 4..'-l. . lfn~mlLul..tll IJ./lU1LUf1Wnu}(Jbflll 
Lt ht"JliGw~wG bqpw~wgmpJmGObrt"J 62 Q.f1U1nL f:i JnL(IQ l..t qwrqwgpt. ;_ 
nLJll l wo t"Jq. q.nu1j1 ~wG m p Jlt l G o fllrGw ~ Ill LfJ nL f:' JlU G q Lll fllliL/llll jlQ U j11 u d ll t-
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LiwGw4 tflwulilwgp GJmpbrtJ hpliwG 4.rw GrwGQ uwhliwGbt m hwu
LilWLilbL bG Lif1zwre tbnGwqrwljwG pGnLJpp br~rnr'lw~wG orf1Gw~w
tf\mpJmGubr, pG~UJrure bG' LilW!lPbr 'lPilQW'l!lntli mGbgnrt twG2b
rmli qnlilpW~WGnLPJWU JnL!lWhWLilnL~ pGmjpQ, qnlilpGb[\p 2!12W'lW
UnLJ3JnLUQ (tJGl{brupw), LilbrtwtflntumpJmGQ (Lipqrwgpw) , qnlilpGbrp 
pGw~wGnG LI1P4. zwrebrtJ hwliw~wrqmli wnwG~pG qnlilpGbrp 'lmru 
liGwLQ (pGLilb!l{>brbGgpw), mrtrtw~pq Lip~rnqnlilpw~wGmpJnLGQ L 
W)LG: 

Uw~wJG Ll.'-L'1nljm~wL.p wzw~b!llil, hnrtWQpl11nLJ3JWG pGwqwt1_w
np wGtunG2 _gGGwflWLil U.uwpn~rtuQ dtulilmli t «mrtrtw~pq qnlilpw
LjwGmpJwG [!G'lhwGrwgmli[!», Gzbtnl{, nr LipL.GnLJG hnrt(! GnLJGwGliwG 
pwr~rmpJwG 4.rw ~P hwG'ltJUJmli, nr n~ pntnr Lilbrtbrmli t hnrtbrtJ 
ubrpwG LipwGLiwG Gbr~wJwgl{wo L. WJLG: UpwdwliwGw~ U.uwpn
~ptuG WrlW2tJG UJLWU t Lirtmli LilbrtmliGbrp nrnzr~ GzwGw~mpjnLU[! 
hnrtwlilpUJbrll ~L.wl{nrliwG qnromli: 

Culil UJrn:)> . qtpG~WJp, '1n~w~wL.p ~nrtlitJg Ynl{~wumli uwhliwG
l{wo mrtrtw~pq qnlilpubrtl wn~wJnLJ3JnLUQ ~UJblilQ t hwuljwGwt wJG 
pliwulilnl{, nr wlipnrt2 Ynl{Ljwumli onl{p LiwljbrL.nLJppg LipwGLiwG 
pwr~rmpJwG 4.rw wlibGmrbe hwG'ltlUJmli bG lipL.GnLJG LilPUJP hnrtbr: 
'1w, rG~ tunu.Q, Gzmli t y_qtrG~wG, WJ'lUJGU ~t . ewur nr Yntt~wur 
LilW!lPG!l pwr~mGQGbr QGLjwO bG n~ liflwGLiwG 4LflliWJW~wG UJWJ
uwGGbrmli : 

'Tirn{>. y _ qttJG~wG ~WJWulilwGmli brL.wG-0wrt4w~nr l:iwGw
UJwrhflG L. WUJW liflG~L. Utflpb~ tbnwG qwqwpQ hwl11t1_w6mli , mumli
Gwuprbtn4. hnrtbrp LilpUJbrtJ tflntflntumpJWG hwpgQ, hwGqbL t WJG bq
rw~wgnLJ3JWG, nr Lip ZW!l.Q mrtrtw~pq hnrtWJpG qnlilpGbr uljul{mli bG 
n~ pb Onl{p LiwljbrL.nLJppg, WJL nrnz PWil~flnLJ3JnLGpg , pwjg Gbr~w
JWgl{wo bG Lllf14.: 

'Tirn{>. U.f.lwtuwrnl{Q tlrbG Jmrwhwlilm~ hblilL.nrtw~wGmpJwlip 
m Libpn11nl{ qwrqwgrbt t rr nLUmg~p Liplil.Qf!, l:izlilbL Grw 'lllnLJpGb
llQ hnrtbrtJ mrtrtw~rq qnlilpwljwGmpJwG LiwupG , wl{bttl LjnG4!1bl11wg
llbL t «hnrtbrtJ mrtrtw~pq qnlilpGbrtJ L. bGpwqnlilpGbrrr LiwutJG» mu
limGef!: 

Ynl{~wumu ~WLilW!lWO mumliGwutJrmpJmGGbrr hpliwG l{rw 
U .. f.lwtuwrnl{(! hwGqbL t WJG bqrw~wgmpjwG, nr hnrtbrtJ mrtrtW~pq 
qnLI1f1GbrtJ ~wGnGwl{nr ZW!lQG!l(! nrnz pwrbGUjWULil nbttJb:PtJ UjWJ
uwGGbrmu Ljwrbtfl t hwG'ltJUJbL hWLil~WUjbU WJG 'lGUJ.QnLLi, brp tWG-
2GilQ pwr~rwGmu bG wulilpl:iwGwpwr ~wli , bpp QGr1hwGm11 Libo 
twG2G wnw2wgGmu t uwG'lrtwttnrmpJmG ~wli wnwCiopG uwrwhwr
pbr . npnGQ hwl{wuwrw~wtfl Liblj[! LiJmup ttrw bf1 t·unJw(mLLi : UGwgwo 
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ubfl4WJnLllU hnrtbfljl nLrtflWOjlq qnUljlljwGnLI}JWU OflbUflUb[l[! 
11WflObl bG 1wJWUUlwGp, llGiUJbu Gw!A UJmu LbnGwJpG uwrqtrr hnrtb
rr mumllGwujlpm~JWG qnp6nrt opbGflGbr: 

1nrtbflp mrtrtwojlq qnUljlljwGm~JWG orbGfliJ LbnGwJpG brLJrGb
rmll qJnL'l.WUluUlbUnLI}JWU hwllW[l mGjl lj_b[ljlG WUUlp6w(ijl Ljwp!An[l 
GzwGwljmpJmG: 

lfbn!Au 1913 p. 4..!fnlJwiw4jl wzwljbpUl U.awtuwrn4.o LjwGtuw
qmzwljmllGbp wpbg WJU llwujlG, nr nL'l.ll.WOjlq qnUljlw4wGm~JWU 
llwujlG opbGflQ UlbrtjlG lA wGhpwctbzUl «wztuwUlWUflWJpG Ulbum~
JnLU» t ni llpwJG qJnLflWUlGUlbuwljwG pGwljwG qnp6nGGbflp, WJLIA 
UlGUlbuwqjlUlwljwG lA llwuwllp ungjlWL -UJWUlllwljwG UJWJllwGGbrjl m
umllGwujlpmpJwG hwllwp: 

ubpljWjnLllU qJnL'l.WUlUUlbUnLI}JWU 2fl2WGwgmll[! !A lljlljpnzfl2W
(iwgmU[! , llwuGwqjlmwgmllG m tunr llwuGwqjlUlwgmUIJ, uwuwllp 
Gw!A l'lflWGg LjwqllwljbflUjWljwG o!Abp[! UjWJllwGw4_nr4_w6 bG pGwljwG 
qnronGGbpjl' 4LPllWJp , pmuwljwGm~JwG , hnrtbflp lA WJLGp qnUljlljw
GmpJwllp : 

1nrtbfljl mrtrtwojlq qnUljlljwGmi}JWG opbGflp hwzlj_wnllwG 4.rw t 
hjlllG4_w6 1WjWUUlWUjlll1W[lWOflp hnrtbflp 2fl2WUWQnLll[! , wqpnhnrtw
qpUlwljw(i , wqrn4LPllWJW4wG, qJmrtwUlGUlbuwljwG qnUljlGbpjl wG-
2WUlnLllQ , hwljwtpnqjlnG ur2ngwnmllGbrr . UJWflWflUlwgllwG hwllw-
4wrqbpjl!A WJL qnp6GwljwG llzwljmllGbpo: 

'-lnlj_Ljwumll , WJI'l ~4.mll lA 1WJWUUlWGmll hnrtoqUlwqnromllQ 
LjwqllwljbpUJbLtJu, hnrtWJpG nbumpuGbpjl oqUlwqnpOilwu mrtrtm~Jm
GQ npnzbLtJu, qJnL'l.WUlUUlbuwljwG llzwljwpnLJubp[! UlbrtwpwztubLPU !A 
l'lflWUg LjwqllQ nrnzbLjlU , ljwll , PUiUjbU QUI1nLG4_w6 t wubL, 4nLLUlnL
rwljwG pnLJubpjl «LbnGwjGwgmll» LjWUlLUflbLjlu, tuumnpbG hwzlj_jl t 
wnGLj_ml) hnrtbfljl nl'l.fllUOpq qnUlpGbpjl W[lUlWhWjUl4_w6mi}JWU tPWU
Ul[! , hnrtW4LPllWJWI.jwG UjWJllwGGbpjl 4'ln4'lntumi}JmG[! !A WJLG : 

nLrt'l.WOjlq qnUlpGbpjlg JnL[lWflWUiJnL[ljlG JnL[lWhwmmlj t wnw-
2WUlW[l 4mlUlnLflwljwG pmjubpjl JnLflopjlGwlj ljwqll[! !A wqpnllbLrn
flWUlp4. m 4wqllw4bflUJW4wG lljl2ngwnmllGbpjl JmpwhwUlmlj hwllw
ljw[lq[! : 

1nr1trr '-lurquPuumuc 

1nrtbflp ljwpqwpwGilwG tnLI}jntGG WJU t , nr hnrtbflG QUU1 jlpbGg 
6wqllwG, LJwr~AnrwqmJG hwUlljnLI}JmGGbpjl lA pbrrrm~JWG wnwGo
GwhwUlljmi}JmGGbfljl lljlwlj_nplj_mll bG wnwGojlG tullpbpjl llb2: '-lwp
qwpwGmllQ W[lUlWQnLnLll t hnrtWJpG 6w6ljmj~jl wnw2wgllwG m 

144 

qwrqwgllwG wllpn11.2 UJ[lngbu[! ctwllwGwljjl m UlWflWOnL~JwG llb2, 
Gpw UJWUlllWOUJqmllGwpwGwljwG ljwUjbflG PflWfl hbUl , pGwljwG m 
WUI}[lnUjnqb(i qnronGGb[lp l'lbfl[! hnrtr hwUlljnLI}jnLGGbpjl o~Aw4.nr
llwG , qwrqwgllwG lA 4ln4'lntum~JwG qnromll: 

nrUJbuqjl ljwpqwpwGmll[! 6wnwjp rr UUjWUlWI.jjlG , UjbUlfl t WJU 
ub[lUlnpbG ljWUjbL qjnLflWUlGUlbuwljwG WflUlWI'lflnL~JWG tuGI1pf1Gbpjl 
hbUl: 

1nrtbflp LjwpqwpwGmll[! hGwpwlj_npm~JmG t UlWLPU uwhllwGbL 
l'lflWGg [!(il'lhwGm[l lA llwuGwljjl GllwGm~JmGGb[lG m UlWflpbflnLI}JmG
Gb[lG WflUlWhWJUlnrt wnwGoGwhwUlljnL~JmGGbpQ , hnrtbfljl hwUlljm~
JmGGbfl~l. hnrtWJpG qn[lO[!GI}wgGbpjl lA hnrtwnw2wgGnrt qnronGGbpjl 
4'1 ntulJw''! 4. w6nL~ JWG opjlGwi w4'1 nL~J n LGGbp [! : 

Ujlu ~ IA 4..4..11nlJwiWIAQ UJWpqmGwlj llnUlbgmll tjlG gmgwpbpmll 
hnrtbflp WwrqwpwGilwG LJwr~Anr hwpgjl GljwUlllwllp : '-lwpqwpwGmll[! 
ljwUlW[lt!ml) tp QUUl llbtuwGjl4w4wG ljwqlljl, hwGflwpwGwljwG m pjl
lljlwljw[; wnwGoGwhwUlljm~JmGGbrjl lA WJLG : 

4..4..!fnlJwiWIAQ 1879 ~ · Ul4_bg hnrtbflp 6wqmllGwpwGwljwG l'lW
uwljwpqllwG uljqpmGfl[!, np[! ljwUJ4.W6 tr hnrtbflp 6wqllwG pGwljwG 
UJWJllwGGbflp hwzlj_wnuwG hbUl : 4..4. . 11nlJwiw~Ar wzwljbpmGbp 
u.U .Ujlpjlpg!A[!, 11. q. 4.j1LbGuljjlG, r . '11 . qt:;pwujllln4.1J qwrqwgbL m LflWg
[lbL bG 11n4wiWIAjwG LjwpqwpwGilwG uljqpmGeGb[l[! : 

1nrtbfljl LjwpqwpwGilwG hwrgmll 11bn!Au lljlwuGwljwG UnUlbgmll 
i ljw: 1 nrt wqbUlG bfljl lljl tumllp (r . 'TJ . qt:;rwujllln4., 4..fl . 4.nL npm!A, 
l::i.u.r4_wGn4., u .u.flnqnlj_) rtb4w4.wr4.mll bG hnrtwqnJwgllwG ctwllw
Gwljwljjlg UJrngbuGbpG m nbctjlllGbfl[! hwzlj_wnbLm uljqpmGen4., WJ
ujlGflG WJG qnp6nGGbp[! , npnGfl LjwUJ4.W6 bG WflUlWfljlG llj12w4.WJflP 
wnwGoGwhwUlljnLI}JmGGbpjl hbUl lA nrnzmll bG Grw hlljlGwljwG hwUl-
4m~JmG[!' pbflflPnLI}JntG[!: 

1nrtwqbUlGbpjl llJnLU tumllpQ (U .u .qlwqnlj_ulJwJW, 4..U.'-ln4.11w , 
U.4..anGG lA mrjlzGbp) hnrtbfljl LjwrqwpwGilwG hwpgmll bLGmll bG 
l'lflWGg owqllwG m UJfln~rLP Ljwnmglj_woejlg , bpljflwfljllljlwljwG m 
UJWUlllwljwG wnwGoGwhwUlljm~JmGGbpjlg lA WJI'l ~nGjl 4.flW wGWLP
qjl bG~wpljmll hnrtwqnJwgllwG ctwllwGwljwljjlg UJ[lngbuGbpG m nb-

ctjlllGbp[!: 
CuUl u.u.flnqnlj_jl, np[! pbr4.w6 t r.U.'-lwmrriiAP tuupwqpm~-

JWllp nmubpbG Lbq4_n4. h[lWUlWflW44.w6 «1nrtwqjlUlm~jmG » l'lW
uwq[lflnLll ('-lnlnu, 1982), hnrtbfljl ctwllwGwljwljjlg LjwpqwpwGmll[! 
ptumll t hbUliAJWL hjlllGwljwG uljqpmGeGbpjlg. 

1. '-lwpqwpwGmllD UjbUlfl t ptur hnrtr hpllGwljwG hwUlljnL~JmG
Gbpjlg m hnrtwqnJwgllwG nbdjlllGbpjlg , lA hw z4.r UjbUlfl t wnGbL hn-
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ll.Wqn)wguwG L4WJUWGGbpQ, WJUpGpG L!wpqwpwGmuQ L4DLI1Q t LtJGp 
6wqnLuGwpwGw4wG: 

2. ~wpqwpwGmuQ L4bmp t 4wnmg4_w6 trGr turum qtJmwl!wGn
!lbG hpuGw4_np4_w6 mwpunGnupwl!wG upw4_npGbpp 4_pw: 

3. ~w[lqwpwGuwG dwuwGwl! L4DLI1Q t hwzt.ltJ wnGbt hnrttJ hpu
Gwl!wG WJU hwml!mpJmGGbpG m hwml!wGpzGbpQ, npnGp w nw2 bG 
qwtru UWilllnL mGmbuwl!wG qnp6mGbmpJwG hbmuwGpn4_: 

4. ~w[lqwpwGmuQ L4bmp t pwgwhw)mp hn11.b11tl WI1LI1Wili1W4wG 
wnwG~Gwhwml!mpjmGGbpQ u GL4wump llllWGg WllllJnLGw4_bm oq
mwqnpauwGQ: 

ubpl!WJnLUU, pG~L4bu hbll.tJGwl!G t Gzmu, hn11.b11tJ l!wpqwpwGuwG 
dwuwGw4 wt.lbttJ pwquwl!n11.uwGp unmbgmu t gmgwpbp4_mu u hwz-
4r wnG4_mu hn11.r L4flnlltJLP ~uwpwGwl!wG m utJL!Iln~uwpwGwl!wG 
4wnmg4w6pQ, Gpw L!wquG m hwml!mp)mGGbpQ, hn11.wqn1wguwG 
Cfttuwt.lnp L411ngbuGbpG m nbdpuGbp[], pG~L4bu Gwu t4ntnq.tJw4wG 
L4WJUWGGbp[!: f1LZWilllnLPJnLU t llWI1~4mu Gwu opqwGwl!wG UJmpbpp 
npwl!wl!wG L!wqup, GJmpbpp 4bGuwpwGw4wG 2112WL4lilnLJmp l.t WJL 
hwpgbpp 4_pw: 

~wpqwpwGmu L4Dl11Q t 4wmwp4_p hwuwtrll hwml.!mpJmGGbr\1 
hpuwG t.l11w : UnwG~pG hwml!mpJmGGbflp hpuwG 4_pw 4wmwf1t.two 
L!wpqwpwGnLU[! qpmwl!wG m qnp6Gw4wG wpctbp !P Gbpl!wJwgGmu: 
OppGw4, pG~L4bu L!wpbttJ t. wubGp, ubtuGtJL!wl!wG L!wqup L!wu hm
unwp pwGwl!tJ hpuwG 4_pw L!wmwpbt hn11.b11tJ L!wrqwpwGmu, bflp 
mwppbp 6wqmu mGbgn11. hnll.bllQ 4wpn11. bG mGbGwt upuGnLJG ub
tuwGtJ4w4wG L!wqu, L4WilmGw4bL GmJG pwGwl!p hmumu: 

=lwjwumw(ip hn11.b11tJ 4Wf1qwpwGuwG hwpgbrn4 qpwrt4_bt bG 
P.3w.qWLUUlJWUQ (1935), tu.'lrUpflpUWUJWUQ (1954) , U.r . ~pLn~JWUQ 
u 'TJ.U."1n11.nun4Q (1956): uz4_w6 hbll.tJGwl!Gb(lQ hnll.b(lp L!wnqwpwG
uwG hpupmu (!UilnLUbL b(i UpWJU hnll.WJPU LI1PL4Q [., bGpwmpl..ljQ . WJ
upGpG pwp(')p L!wpqp mwpunGnupwl!wG urwt.ln(lubpo: 

Ut.lbttJ mz =!nll.wqpmmp)wG u wq(lnppupwJp qpmwhbmwqn
mwl!wG pGumpmmmmu L!w(lqwpwGuwG hw(lgb(lnt.l qpw11.t.lbt bG f1-
.U.tllPLJWU[!, u. ~ .tum(lJWGQ, ~-q _utilenGJwGQ, r .n.<Dw(luw 11w u1wuQ 
q _u.rawllunu)wGQ u m(lpzGb(l, npnGp L!w(lqwpwGLiwG m ll(lwGg wG~ 
4_w(iuw(i hwpgb(lmu rtbl!w4_wp4_bt b(i ub(l bpl!pmu LWJU mwpw6mu 
umwgw6 t4ntnqpw6wqmuGwpwGw4wG, (')l.Lwpwuw6wqmuGwpwuw-
4wG u L4Wmuw6wqmuGwpwGw4wG ubpn11Gb(lp wnwLtbt nwgpnGwL 
ul!qpmGpGb(ln4_: uuwG unmbgmuo hGw(lw4_n(lnL~JnLU t mt.lbL hn'l.bflQ 
L!w(lqwpwGbttJu hwz4r wnGbtm hn11.wqn)wguwG qn(l6nGGb(lp, hnrlw
JpG L4(lngbuGbpp, hn11.b11tJ L4J1nlJrtr L!wnmgt.twoer m llllWGg GJmpw-
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Ljwu l.jwqull (l.jbuuwpwGwl.jwG. ppupwl.jwG, ~pqpl.jwQpupwljwG l, 
WJL Ci) wmuG6Gwhwu1l.j m~J muGb ro : 

l;zl{wo LJwrq.wpwCimliQ mwL\lu t wt.tbLI1 pwquwl.jnrtt'lwGj1 LLILUU1 -
ljbf1wgnu) hWUflWL4bLnnL~JWU hn'l.WJj1U OWOl.jnL)~\1 Ll.bf1Uipb[1JW[ [., [.'LIJ

l{W[lW[l ~wlf1nLI. oq.Gmt'J t lm6bLnt hnrtbflj1 ourqliwG, wzt-uwrhwqpw
LjwG mbrlwpwzt-uuwu. )1G~Ll!bu uuJl1 rwwGg wrq_JmGwl{bLn oq_lnw
q_nrouwG 1.t wqrnlibLrnrwu1j1l{ Ltr6w411 pwrbLwt.tuwG m pbrrrm~JwG 
pw[lO[lWQUWG hbLn Ljwll!l{wo lij1 ZWflQ hw[lgb[l 

c.tbr2ru mwri1Gbri1Ct hnrtwqj1mwl.jwG mumuGwurrm~JmGGbfll1 
GnrwqnLJG UJnL~b[l\1 wt'Jlf1nlf1uwG hpuwG t.trw ff .U tq_pLJWUQ, r .f1-
<Dwruwq_urGJWUQ, l.t ~ q._lJbLQrlUJWUQ l.jwqlibL bu hlUU[lWLL!biJlnLf}JWU 
hnrtbflll l.jwrqwpwuuwG wnwLtbl ljlULnLUflbLwqnrot.two Gnr ulublilll 
(hnrtbflll hwliwl.jwrqt.two gmgurl.j): UJ11 LJwrqurpwGLiwG ctLut.lurGurl1 
oqUlLUqn[lOL{bl b[i [iwl.t lljlU!l.t LUJI) qnjnL!)JnLU mubgnrt nbqj:nUUil L 
hwGrwll!bulwljwG ujubuwGbrG m hwuwl.Jwrq.Ltwo gmgurl.jGbflQ 

~WU[lWLl!bUlnLf}JWU hnqb[ljl l.jW[lCflUplll[ruwG 6zmLtur6 UlLUflpbpw
l.j[l \. , lfflW hpuwrr t.trw l.jwqul{wo hwuwl.Jwrq.Ltwo gmgwl.jQ Gwjl.rl.j\lu 
liiW[lpb[1WLl.jub[lj1 hwubuwmnL~JWt'lp (f1 U t!fplJWU l.t nLflP ZUbfl , 1970) 
wt.tbtr LflWQL{WO l.t l.jWIJlW[lblWCfrl[lOL{WO t, uwl.jWJU ru~Ll!bU Gnr l.Jwr
qwpwOLiw[i hbrtpuwl.jGb[lu bG Gzmu , pwgwnl{wo ~t. nr hbLmuqw m
umuGwup[lnL~Jmuub[lQ l.Jwrnrt bu hpuQ OWr1WJbL un[l 6zmmuGbflll Ill 

Lrwgmuubrr hwuwr 
=lnrtbrr l.Jwrqwpwuuwu ulubliwu 1.t hwliwl.Jwrqt.two gmgwl.ju \lP 

WfliJlUIQrllnLUU t qmbL hbrtrGwl.jwjjlU l.Jntbl.JLnpt.tr ljnrturg nmubrbu 
tbql{nl{ h[1WU1Wfll.jl{WO «=IWJWUUlW[ip hnrtb[lQ» CfflQnLU: 

=l.nrtbrr ctwuwGw~wl.jpg ~wrqwpwGuwG hpuuwl.jwG mwQunGn
Lipwl.jwG uj1wl{nf1Q hnqbf1/J 6-wqnuffJwpwfJwljwfJ U7/7LI.JU f . n[lQ !fbn.l.tu 
uwhuwGbt t Y..Y..'Inl.jw~wl.tQ : 

=lnrtWJPU U1PU11J Wr1W2WUnLU nL qwrqwGmu t nrnzw4r ~rqr-
Ljwztuwrhwcww LjwG Ll!UIJ LiwGGbr nLU. upWUl Plll l.jb Gu wpwGwl.jw (r. 
l.JLPULUJWLjwG m hp!fflrllnqpwl.jwG LLiWJUWGGb[lnLU, nrn2wl.J\1 hnrtwqn
JWgliwG qnronGub[l\1 Gbpqn[lOnL~JWU mwl.j , lUJUj1GQG mGj1 hnrtbfl\1 
owquwG m qwpq_wguwG pGwl.jwG LLiWJUWGGbrr QU!fhWUflnL~JmG 
Sl'llllru pGnrnz bG 2flWJpG m 2bflUWJPU nbct\lliGbflll, tl.Jnlnqj1wljwu 
LLiUIJUWUUbflr nL pmuwl.jwGm~JWU Lnpll!bflp , orqurGwljwG UjnL~bflr 
l.jmmwl.jr'iwG (uru~bq\1) m mwrrwLnLMwu (Ltbrwuru~bqp) . hwGQw
Jru l1wup f!WJQWJUWU l.t hwGQWJpG m o[lqwGwhwGQLUJj1G Gjm~b[l\1 
upGpbqp, W11W2WQWO UJnL~bflll l.jmmwljuwG ill mbrtwzwrctuw[i upLU
UlW[lpnL~JnLUQ : Ubl.j U1PLLIP ub2 umGnrt hnrtbru mGbG pGurl.jwG pb[l
fll•m~JWG ujlWUlbuwl.j UW~Uifl!fWl.j, hn'l.r Lllfln~rLr upwmbuwl.j Ljur 

1·.17 



nmgt.J.woe L., 4bf12WUJbu, pbrrtmL~Jwu UJWhUJwuuwu m pwpopwg
tlwu tll12ngwnmtlubpl1 li!lwmbuw~ nUVlnL~jmG : 

Op!lGw~. wumtl bue uL.whnf1bp, 2WCfWUW~WctOLJU hn'lbfl , lll

'lnL\11 hn'lbfl, WL4WLI1Gbp , lintupwhn!lbfl , unpturwctnLJG wGmwnWJ!lG 
hnf1bp, UJnrlqnlwJnu hnflbfl L. wJtG : 

~n1111 mlllllll uwhuwGGbpnu~ wG2wmnu:i bG bG~wLnllUJbfl , ubnbp. 
mbuw~Gbp ,mwpwmbuw~Gbp , mwppbpw4Gbp, aum npnu~ bG~wLnp
UJ[! wG2wmtlnu hwzttll t wnGt.J.nu) hnflwctnJwguwG UJpngbuubpll nput 
ctnronGn wnwt.lbl umn wpmwhwJLnt.{wom~JmG[! . wJunGeG wJG lllrn
gbuubp[!, npnGe 4wllJt.lw6 bG bG~wctnLnm uwhliwGGbpmu pGw\.jwG 
UJWJUWGGbpll trntrntum~jwG hbm: tG~wLnllUJIJ LnpUJbflll tli12L. wGgn-
11114 wuflG6wG t: PGw4wG t , np bG~wmpUJbp}l hn'lll pbppflm~JwG 
pwp6pwguwG UP2ngwnmuGbpG w4.bLil upwmbuw~ bG , ewu LnPUJflG[! : 
OptJGw~ , uL.whn'lWJtJG LntJL4P uwhtlwGGbpmtl wG2wmmtl bG tt.l.wg
t.J.wo, LntlUJtJ4, 4wppnuwU1wJtJG uL.whnflbp!l 4wtl zwctwGw\.jwq.nLJG hn
f1WU11"lUJfl uwhuwGGbpmu· pwg zwctwGw~wctnLJG , zwctwGw4wctmJG, 
tlmct zwctwGw~wctnLJG hn'lbflll bG~wLnllUJbp u wnG: 

tG~wLnllllll"l uwhuwGGbpmu mbJ'lfl ~nG~pbm UJWJuwGGbpll Ltln
Ltlntum~JmGu (UWJfiWLnbuw~Gbpll punLJ~G m ljwqu[! , tunf1pwJflG 2Pb
rll enullw~w(j PWJ'lWifflnL~JnLU(! , ~LwGLj_wo hnuebpnt.J. hwctbgt.J.wom~
JWU wum}lowG[!, nbttJb~fl UJWJUwGGbp() L. wnG) wnw2 bG pbpmli hn
'lP 6wctmtlGwpwGw\.jwG wnwG6GwhwLn\.jm~JmGGbpll trnltlntum~
jmGGbp: ~bLnL.wUJbU , hn!lb(l[! ti!l zm pGm~wctflbLm hwliwp bG~wLnll
UJfl uwhuwGGbpmu wG2wmmli bG ubrzli{l, opnGw4, pwg zwq.wGw4w
qmJG WL4Wlllwgwo hnf1b(l , Ltwli pwg untupwqm]G wGmwnwjpG hn
'lbr Cflbj}l hnpflqnGnLj_ L. WJlG: 

~n'lwctnJwguwCi qnpooG~wgGbpp wpLnwhwJmt.J.wom~JmG[!, nG~
UJbu wubGQ WJ'lW~WlUWu, WL4Wl\1WgliwG , UJOI)qnlwgtlwG wumntiw
G[! tw\.jwG Lnwppbpm~JmGGbp bG wnw2 pbpmli hn'lll hwmljm~JmG
Gbpmtl : t:itGbtnt.l. ifpwGtJg , ubnfl uwhuwGGbpmli wu2wmmu bG hnqjJ 
mliuwljOIJ{I, opflGw\.j, ~nLJl WJ'lw4wtw6 unifWJilG WJ'lnLLnGbp , \.jwli m
dbfl L4nl)qnlwgwo uGwgnpf\WJpu \.jwppnGwLnWJilG hnflbp Lt WJLG : 

Sbuw411 uwhuwGGbpmu wG2wmmu bG LnwpwLnbuw4Gbp' bLGb 
tml hnflllt.l.bppG zbpmbrll m UWjpwmbuw4Gbpfl ubtuwGfl4wl(wG 4wq
lipg (4wt.lwJrG, ljw4,w4.wqwJnu, wLj_wqw4w4.WJ}lG Lt WJLG) : Sw(lpli
{IW{fU wG2wLnmli bG , btGblnt{ hnJ'lwqnJwguwG wUJwpGbpfl owqmu
GwpwGw4wG wnwuoGwhwm4m~JmGGbp!lg (2PWPbllm4wJrG l1uttl 
wumttrwL pbp4,woeGtr. nflnJ'lwpbpm~wJrG 4wo 1'\bumttrwl ctnJw
gnLtlGbp, ltiWJflG GuLnl(WOQiibp, unpbGwjflG pb[ll(woeGbp , unubp u 
WJLG): 
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I ) () 

U(l/lfJnUnf ljwrq.p llbp uGilQ.IllJLlw6 bG wGwl4WUllUJpCi , ~wrurw
t.lmG-wCiwl4WUllUJpG hnqbp, un)'upwhnll.br . Wll.nLUlCibr. hpllGwjpG 
q.nrzwhnqbr , 4wrurwt.lmCi q.nrz hn11.br . wL~wlflGbr L.wnG: 

Uli/nfJnUnf ljwrq.p ubp [!UflQ.Illjw6 bG L40flqnlGbru . q.npz l40flqn
llU9lUO hn11.bru. tunrewJpG prbrfl t.lrw wnwpwgw6 l40flqnLCibpu (q.Lb
Jwgt.lw6l4nllqnLCibr): 

lfnujlun, ljwpq.p lib2 [!CillQ.114Ltw6 b(i zwq.w(iwljwq.mj(i hnll.b!l[! , 
uL.whnll.bru. q.nrzwhnll.b!l[!. nbflqpCiGbru. nrnz q.nrz m q.nrz wGmw-
nwJpCi hn11.b11 L. wnG: . 

tumjlunf ljwrq.p ubp [!CiflQ.IllJt.lw6 bG wqnGwl hnll.bfl[! L. npnz hm-
umuwq.lbJWJpG hn11.b11 : 

Opujlunf )'uupp ubp [!Gflq.lllJt.lw6 bG LwmbrpmwjpG hn11.b11[! : 
Gjlumnun1 )'uupp ubp [!GflQ.Illjw6 bG mnr~wCiwhl'iwjpG hnll.bfl[! : 
UL:P/Iunf )'uupp ubp [!Gflq.rlJt.lw6 bG unturwq.nLJG q.npz l4nflqn[w

JpCi hnll.b!l[! . unturwq.mJG wGmwnwJpG hnqbp[!, ~wrpnGwmGbppg 
qmp~ q.nrz hnll.bru. flbq.rwflwgt.lw6 uL.whnll.bll[! L. wnG: 

~nll.bllfl ljwrq.wpw(iuw(i dwuwGwljwljpg wubrfllJJw(i hwuw~w[l
q.[! Gbp~wJmllu lWJCinrbCi oq.mwqnr6Llm u t UUl.J-p hn11.wq.pmw~wG 
mumuGwuprmpJmGGbrfl l411W4mf14wJmli L. u~umu t WJU ~wu wJG 
!wlflnt.l wqflbgmpJmG q.np6bt GwL. wpmwuwhuwGJwG brlJrGbrp hn
ll.brp ljwpq.wpwGuwG hwuwljwrq.brll Llrw: 

1U3UUSUl.Jt> 10'1trC 

1wJwumwGG [!Ciljw6 t UGflr4nt.lljwup hwrwt.lmli L. q.pwt.lnLu t 
~wJljwljwG [!Cil'lwrllwlj hrwptuwJpG l bnGwztuwrhp hJmupu-wrL.buwG 
ni ubo uwuu: 

tpb wnwt.lnmJwCi l4Wilq bll.wGwljpG ub6 pwrllrmpJmCipg GwJb
LnL LflGbGe 1WJWUUllUGp UllU!llUOflpG, Wl4W ubrwnpL. ljpwgt.lp tbnGb
pp up q.b11.bgplj mbuwpwG, nrll uGflhwGmr ~nGp t.lrw )'utlUm wnwGll 
GwGmu t tbnGwzll.plUCibpp m qwGq.t.lw6Gbpp up hwuwljwpq., G~wm
t.lmli bG hwt.lbrd llJmGwt4wm q.wq.wpGbr , npnGg pwrllpmpJnLCi[! 
hwuGmu t 3000-4000 u L. wt.lblfl: ~mq.whbn q.Gwgn11. LbnGwzll.pwGbrp 
m LbnCiwJpG pwrllmGeGbpp uppL. llllU!lWOt.lmli bG upnbnCiwJnG hwr
pntpjntGGbr, uwrwhwrptr m tunr )'uGllwhnt.lpmGbr (ljwGJnGGbp) , n
rnGg umnpnmnt.l nlnrt.tmu bG UtumrJwGp, ~nrwq.bmp , <I>wupwljp, 
'1-bpbmp , U11.umL.p , 1rwql'\wGp, UrlflwJp, nrnmwGp, n11.2PP L. lUJl Lbn
GwjpG q.bmb[lp hnrfl hnuwGeGtJro: 

1wJwumwGp tbnCiwJpG, fupum ljmrmt.lw6 nbLhb~Q hrwpfuwJpG 
q.np6mGbmpjwG, mb~mnGw~wG L. hGWfllUflJWG trnqpnG 
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q.npO[!uf:)wgGbpp Wfll'lJnLUJ! t : flpwGg hbUllLWuflnLl W11UJ2WQbt t hpli
GwljwG tWGI'}zw~Ul[!, hwGpwUjbLnmpjwG tbnGwq.pwljwG hwliwl.jwp
Q.[! , npG wpLnwgpG ~nponGGbflp wqr}bgmpjwG Lnwl.j wuUlp6wGwpwp 
hll.44mli m hwppbg&.lmli t: 

1wJWULnwGp Lnwpwoen qpw11.bgumli t linLn 30 hwqwp QWn. l.jli 
1.t [!lil.jwo t 6n4r liw4brl.tmJJ:lPQ 400-pg upG~l.t 4090 u pwr~rmp1wG 
Ltrw: Swrwoer GuwG Lnhll.wpwztu4w6mJ:lJmuG wnw2 t pbpbt Gwl.t 
pGwljwG l4WJliwGGbph, 4trliwJ~ . pmuwljwG 6w6ljnLJJ:lP . hnll.bflp , l.jbu
r}WfiwljwG wztuwphp qQ.WLP UlwppbflnLJ:)Jnt.GGbp: 

• PGwl.jwG UjWJUWGGbpp tupuUl qwGwqwGnLJ:)JWU zGnrhr4 1WJWU
UlWGp hwlibUWU1WpW[1 n~ Lib6 U1Wpw6ep uwhliwGGbpmu l.jwpblp t 
hwGflhl4bt ~flhf:lb pntnr hnll.w4trliwJwljwG q.nLnpGbppG' ul.juw6 Upw
flWUlJwG hWflf:lWt.lWJflh ~nr m znq. WUWUjWUlWUlWL{lWUUlWGpg lipG~LL 
hwt.ttrct l!JmGwUjWUl tbnGwqwpGbp[!: UJflL4WU16wnml tL 1wJwuUlw
Gmu mGbGe hwuwrJw wJG pntnr hnflwJpG LnpUjbflQ , npnGe l.jwG 
Gwtul.jpG tuU1U wGOWJflWOj1p UlWflWOnt.J:)JWG Ltrw' ul.juw6 4wuUjpg 
6n4r wtJ1bppg lihG~ l.t 1JmupuwJpG uwnmmwt ol{4pwGnu~ : 

1WJWUU1Wu[! nLI'\flWOpQ. qnmpwljwunLJ'IJWU r}WUWljwG bpljp[1 t . 
wnwGapG hnll.WJpu UlpUjbflQ libl.jQ lijmupG hw2nflflnLU bG hWflf:lLUt.lWJ
flWJpu 2fl2WGubppg flbUjp pwpOflWI'lPfl tbnGwq.wpGbpo: 1wlibliwmw
pwp n~ lib6 UlWflW0{1p Ltrw ljwpbttJ t UlbuGbt pGwl.jwG q.nUlpGbpp pn
tnfl wGgmuGbp~ . ul.juw6 6w'14mG UjUl'l.WUlm m tuwll.nll.P wJq.pGhppg 
LL LnhtuGpl.jwljwG 4mtLnmflwGtrr L4tWGLnwgpwGbrpg, Uhpawrwflu
JWG hWf1J:lWt.lWJflP ljpuwwuwlljwmpg lipG~l.t hwt.lbpct ~JnLUWUjWUl thn
Gwq.wq.wpGbpQ, npnGgpg GtreLL tbnGwtWG2hflD 6w64t.lwo bG LULL4-
JWG m bGpWLL4JWG lflwppwu pmuwljwlimpJwlip , pulj hnt.lpLnGbpnu.'i 
Lnwpwot.tmu bG ptrrh qwzLnbp~ : 

1Wflf:lW4WJfltJg l'}.bUjp ~JnLUWUjWUl tbnGwq.wq.wpGhp[! lJtpliwG 
wuLnh6wGwpwr flWnumli t flWdwG l.t uwhuwGwlflwl.jLtmu t ~Jm-
1'\WUluUlbumf'IJWu qwrq.wguwG hGwpwLtnrmf:lJnLG[!: 'llLn'l.WUlnL Lt 
tuwll.nfl~ WJQ.pGbph tflntuwpbG hwGflbu bli Q.Wthu tbnGwmwl[lwumw
GGbp~ . npnugpg LttrLL Lnwpw64mli hG uwpq.w~btnhfiGbrG m wpntn 
Gbp~ : 

1pwptuwJpfi, tnbljUlnuwljwli m hGwflWflJWG tpnqpnG l4rnghuub
rr hbml.tw£ien4 WI1W2WQWO tbnliWjpli tuPUUl ljUlpU1L{w6 nbttJb~p . an
flWljwtJ1nunrwlJwJhu gwGgnt.l Lnwrwoer tupuUl liwuGwtnL.tw6mpJwu 
hbLnl.twGen}t hwGpwUjbUlmpJmGmu hnll.wtnbuetr~ pwdwGLtmli bG 
tJ1ner hn_r;tUJhWGflWI.jGbflp , nrnue , phwrl.jb , nrnz ~wtflnt.l wqqmli b[J 
Q.JnLI'\WUlGtnbumpjwG qwrq.wgliwG Ltrw : 
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Ubp hwupwUjbLnm~JGmli nhttJb~[! hnllhflP plinLJ~P l.t nrnz ~w 
lfln4 Gwl.t Q.JnL'l.WLnuUlbuwl.jwG WflU1Wr}f1nLJ3JWli qwp~wguwG nL'l.-

rtm~JwG npnzn11.G t : 
1w

1
wuLnwGp hnll.wJpG 6w6ljnLJJ:)G mumliGwuprht '-1..'-LflnljnL-

~wLL~ . U.U.Dwtuwrnt.l(l. 4.Q..Q.tpGI.jwG, L.U.nnuwGnt.l£! , '-l. .'-l. .UI.jpligl.t[! , 
U.U.uwtpwGflJWGQ. P.U.LttnUjntnnt.lul.jpG, P.3w.Q.WLUU1JWG[! , tu ,'ll .Up
ppuwGjwG[! , u .r . ~tJLnHWG[! , U . U . DwLtwtrzrG~ . t . U . U~wuwul.twu , 
1.S.UGwuJWU(! lL nLf1pzGbp: 

1wJwuLnwGp hnll.WJpG 6w61.jnLJ~P tun znr uwuzLnwpp mumliuw-
uppm~1muGbr m {1LUflUlhqwq.pmliGhp ljWUlWpt.lht bu 1WJWUU1Wu~ 
q.pUlnLJ:ljnLGfibpt'l wl.jwr}blipwjp hnll.WQ.pU1nt.~JWU ubl.jtnnpp, 1WJWU
U1Wfip ~JnLilWUlUUlbUnL~JWU LipupUUlf1nL~JWU hnll.bflp UjWflWfiUlWg
UWU m UjwhUjwGmpjwG 6wnWJnLJ:lJWG lL hnrtw~pUlnLJ:lJWG m wq.pn
epupWJP q.pLnwhbLnwqntnwl.jwG pGutnpUlmUlp hnrthflp 6wq.uwG m 
wztuwrhwq.rmpjwG pwdGtJ \.jnll.lipg : 

1nll.w~pUlnLJ:lJWu l.t wq.pnepupWJP q.pLnwhbmwqnLnwl.jwG ruu-
UlpLnmUlp hnll.WQ.btnGbr~ ' O.U. tr}pLJWU , 1. '11 . 'llbLnpnujwG, 
u .Lt .tumpjwG , Q.U.1wt.lmli2JLUU, lt .Q..UbtenlijwG, r.O.CDwpuwr}WUJWU , 
Q..U.IClwr}l.tnujwG, r .U.1mtubtflJWG, wlitflntfliJLnt.l ppb(ig bpl.jwp Lnw[1p
Gbpp Ljwtnw[lw6 tun znr uwuzLnwpp hnll.wq.pLnwl.jwG mumliGwup~ 
flnL~Jm£i£ib[lp Wfl'lJnL£iQubp~ . pu ~UjbU (iwl.t W£iQJWtnLU \.jLUUlWflt.lWO 
hhLnwqnLnnLJ:)JnLUubptJ ujm~bpQ , hpWUlWflW\.Jbt hli «1Wjl.jW\.JwG tuU1 
hnll.bflQ» libGwq.rw4wG wztuwLnmJ:)JnLU[! , nr~ tnLJU t LnbubL nmubphG 

thq4n4 1976 ~Ltwl.jwGpG : 
1WJWUU1Wup hnr}WJt'iG 6w64nLJpp [!li'lhwGmr pGmpw~p[1Q Lnt.lht 

bG Gwl.t tu.'ll . UpppliwuJWUQ, Q..lt . UhlflnujWu(! , r .f1 . CDwpUWflWUJWu[! , 
«1WJWUU1Wup Q.JnLrtWUlUUlbUnL~JWU t.twpuwG upuLnbuGbr~ >> Q.flQnLU 
(1975, 1980), pu~UjbU uwl.t « 1WJWUUlwlip hnll.WJPG nbumpuGhpp oq.
UlW~npMwG Q.Ltuwt.tnr utubuwG)) wztuwLnmpJmGmli (1981): 

flwuw~remu 1wJwuLnwGp hn'l.trr G!.Jwpwq.rm~JWG hwuwr 
hpue bu oGflmGt.lbt hpliGw4wGnLli t.ttr~ Gz4w6, pu~Ujbu Gwl.t wn wz
tuwLnmp1mGGtr . ubr lip zwre Lnwrrubf1p mumliGwuprmpJmliGbr[! : 
1WJWUUlwGp pGw4ttJliWJW4WG UjWJliwGGbrp GljWf1WQ.f1nL~JWU hw
uwr OQ.U1WQ.nr64bt bG hpliGwl.jwGmli U.P. PWllflWUWf1JW£ip w ztuw-

Ulnt.j:)jnLGGbr[!: 
1n'l.WU1pUjbf1p qpw11.hgpw6 UlWf1WOnLJ3JWG t.lbpwpbpJWl ~4w-

4wli Ln4JwtGhp[1 pbrt.two tG [!UUl n .u . t11ruwlip hwzt.twr4litrr : 
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1uauusu1r 1Wlbrr ~b4.U4.nruuu PuU4Uu 'lluauuuubrc 

1WJWUU1WU[! Ul~L4~4 Lb11UWJ~U bfl4~11 t. nr~ U1W[1WOQ[! qpwrJ.bg
Gnul t 29,8 hwqwJl QWn.l.jl1 l.jwl1 Gwtul.j~G lunflhflflWJ~G LJ~mpjwu 
mwrw6Q~ 0,13%-[!: 1Jmu~u-wpl.tl1mme~g flbll1~ hwrwt.J.-wJll...bLQ 
hWUJ1WL4blllnLpjWU U1W[1WOQ[! oq4_ml1 t 360 Ljl1, ~ul.j WJ1l.tl1mll1Q~9 flb
L4~ Wfll.tbLQ 200 l.jl1 : 1Jmu~uml1 hwGrwll1blllmpJmGQ uwhl1wuwl.j~g t 
4.rwumwG~G . wrl.tbLQml1 l.t hwrw4.-wrl.tl1meml1' fClmJlQ~WJ~G. 1w
Jlwt.J.ml1' rrwu~(i: 

1wJwumwG[! qpwrJ.bgGml1 t 1wJLjwl.jwG Lbnuwztuwrh~ hJmu~u
wrl.tbuwG "! 11b6 11WU[! l.t Ljwqi1Lj_w6 t 0WLQW4.nJ1 Lbi1UW2rJ.PWUbfl~9 nL 
[!UflW[10Wl.j UWJ1Wt{Wuf1Ubfl~Q. nJlnGg' 6nt{~ 11wl.jb[1l.tnljp~g mubgw6 
pw[10f1nLpJnLU[! I1~2~G hwzLj_nLj_ 1700 11 t: flbL~b-1JQ h~I1Gwl.jwGml1 oL.w-
4.nr4.bL t !n[1[1nJli)WJ~U I)WJ1W2f12WU~ h[1wpt'tJWJ~U OWJpQmi1Gb[1~ 
hbml.twGenLJ., nr~ JnL[1WUlbuwl.j L~UbLQ pwgwmr4.ml1 t PWJll) b[1l.j[lW
pwuwl.jwG L4[1ngbuGb11~ qwrqwgl1wu U1Wll111mpJwl1p: 

1WUJlWU1blllnLpjWU U1W[1WOQ~ 2nLI12 9,9%-Q [!Ul.jw6 t 6nt{~ Liw
l.jb[1l.tnLjp~g 11~G!l.t 1000 11, 76,6%-Q · 1000-250011, ~ul.j 13,5%-Q · 2500 
11-~g wt.J.bL~ PWJ10[1nLpjwu t.J.rw: Ul1bGwpW[10[1 l.jblll[! U[1wqw6 LbnG t 
(409011) , wl1bGwgw6[1Q qmG4,ml1 t 'lbpbl) l.t Urweu qbmbJl~ l.j~[16b
[1ml1 (350-40011): 

flbL~b-1>~ JnL[1whwmml.j pGmJp[!, 11wuGw4.nJlWU1bu 6n4.~ Liw
l.jbrl.tmJp~g mGbgw6 pwf10[1nLpJmGGb[1~ tu~um lllW[1pb[1nLpjmGGb[1G 
WI1W2 bu pbflbl puwl.jw(i L4Wjl1wGGb[1~ QWJUlnLU W[1U1WhWjU1Lj_W6 qn
Ul~Wl.jwumpjmu, n[1[! hWU[1WL4blllnLpjWU UlW[1WOQnLI1 QWOJlWI)~[l 
t{WJ[1b[1~g l)bl4~ OJnLUWL4Wlll LbnGwqwqwpGb[1[! pwrorwGwt~u n~ 
l1b6 lllWJ1w6mpJWU 4.Jlw wrwqnJlbG Lflntu4.ml1 t: SwflWOQ~ tu~um 
l.jU1Jlll14.w6mpJmGG wnw2 t pbflbL ll1Wflpb[1 l)~f1QWI)f1nLPJWU LWU2bfl, 
nrnugml1 hnrJ.Wqnjwgl1wG m trnq~nu-l)bunLI)Wg~n(i L4Jlngbuub[1~ 
qwJ1qwgmi1G [!GpwgbL t mwrpb[1 wl.jm~Lj_mpJwl1p: 

tJlnq~nG-Lbf1l.jwgl1wG L4[1ngbuGb[1~ Wf1ll1WhWJU111wG ~GmbGu~
Lj_mpJmGG wnw2~G hb[1p~G L4WJI1wGw4.nr4,w6 t 11wl.jb[1l.tnLJp~ hnJl~qn
Gwl.jwG (hnt{mw-onrwl.jwj~G) l.jll1[1Ult{w6mpJWU WUU1~6wGnt{: rG~
QWU 11b6wGml1 t 11wl.jbrl.tmJp~ hnJl~qnGwl.jwG l.jmrm4.w6mpJmUQ, 
WJUQwG mctbrJ.wGml1 t trnq~nG-tbrl.jwgl1wG L4Jlngbuub[1~ qwJlqwg-
11wG ~GmbGu~Lj_mpJnLG[!: 

LwG2b11~ pbQnLpjmG~g m 1)~[1QWI)JlnLpJmG~g 11b6 ~w~nt{ l.jwtu
Lj_w6 t Gwl.t hnrJ.wqnJwgl1wG L4[1ngbuGb[1~ wl.jm~Lj_mpjmGG m hnrJ.~ 
WqJlnW[1UlWI)[1Wl.jw(i hwml.jmpjmGGb[1~ ol.tw4.nrml1(! : LWGI?bJlmli hn
rJ.Wqnjwgl1wG m hnrJ.~ hwml.jmpjmGGb[1~ ol.twt{n[111WG t.J.JlW wl1bGm
[1bQ 11b6 wql)bgmpjmG bG pnrJ.Gml1 hnrJ.WlllW[111wG L4[lngbuGbJ1[!: rG-
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mbuu~4. hnrJ.WUlW[lliWU Ll1WJLiwuub[lmli Lbi1UWLWU2b[lnLLi n~ LirWJU 
~b(j ol...wLj_n[lLj_nLLi hqn[l, pW[lO[l pbflf1tlnL!}JnLU mubgnrJ. hnrJ.b[l , WJLU pw
[lbLWlJ. wqrnunli~wl.jwu hwml.jmpJmuubr : 

1WjWUU1WU~ U1W[1WOQ[! punrnz t ~n[1WJru U1WJLiWuub[1nLj_ , n[1U 
~11 pwgwuwl.jwu wqflbgmpJmGG t pnrJ.Gmli ~Wf1f}Wli l.jbuuwqwuqLj_w-
6~ WI1W2WQOWU, f1[1W QWJQWJOWU nL Lj_b[1W~nt'tJLiwu I.., hbUli...WU1bU, 
hnrJ.wqnJwgliwu Ll1f1ngbuGb[1~ 4.rw : 1wuf1WU1blllnL!}JWu lllWflWOQ[l 
hwlibliwmwpwr w11ewm t Liwl.JbrbuwJru 2flbf1~ hnuebrrg I.. , QGflhw
Ljwnwl.ju, hwrmum t umnrqbmuJW 2flb[ln4,: ctbmb[lQ uwl.jwt.J.w2nLfl bG 
m Libo wul.jmlint{, nrr hbml...wuQnt{ tL UlUJ[1UJOQr l.jnrJ.WJru uumgmli(! 
q[1b!}b pwgwnt{mu t: UmnrqbmGJw 2flbfl[l , pwgr UrwrwmJwG hwr
!}Wt{WJflr9 nL UlW~WUUlWUWJru qnmm nrnz 2f12WUUb[lnLU brJ.WO n ~ 
ubo qw(iqLj_woub[lrg, wubGm[lbQ pwt{wl.jw(i tunflQnLU b(i I.. WJ'l U1UJU1-
6wnnt{ tL UUln[lqblllUjUJ 2[1b[1~9 hnrJ.UJq[lnLUUlr t.l.brru zb[1Ulbflr uum
QnLU[l flW[lOJWL pwgwnt{mu t: Uju hwuqwliwGQGb[lQ hWU[lWU1blllnL!}
JWU UlW[lWOQnLU ~n[lWJru U1Wjliwuub[l WI1W2WQUbLnL hW[lQnLU unLJU
U1bU nrnzr~ b(i: 

Cwm UW[lWhW[l!}b[l l.jlll[llllt{WO b(i ubrJ. nL tunr On[lb[lnt{, ru ~Ll1r
ure b(i' '1bpbf1[! , awuwt'tJ[!, 1[1Wqf1WU(! I.. WJLG: rfbLrb:tJr turmn 
l.Jmrmt.J.wompJwu hbml...wuent.J. trnqrwJ~ pwqruQ 2f1pwctwuubrr 
ul.jwmuwup tu~um gwor t mbrJ.wflrt.l.wo, 1... hbrJ.brJ.wJru brt..mJ!}ubrr 
qw[1qwguw(i Ll1nlllbug~WL t{mwuq[l ubo t: 

lbnuwj~U UW[lWhW[lpb[lu nL UW[lWt{WUflUb[lQ, n[lUlbrJ. qmut{mu 
bu wnwt.J.bL rrwgt{wo m qjnLrJ.WlllUUlbuwl.jwG mbuwl.jbmrg UJ[lObQW
t{n[l hnrJ.b[l[l , qpwrJ.bgumu b(i hwubUWUlWpW[l n~ ubo lllW[lWOnL!}JnLU 
I.. QGI.jwo b(i hrliuwl.jwumu ont.J.r Liwl.jb[ll...nLJ!}rg 1500-2000 u PW[lO
[lnL!}JWU 4.rw: 1WU[lWU1bUlnL!}JWU wubUW[lUflW[lOWl.j hW[l!}Wt{WJ[l[l U
flW[lWUljW[l flUJ2lllU t , n[lQ 6nt.J.r uwl.jb[ll...nLJ!}rg pW[lO[l t 1000Li: 

Gunrhrt.l. Lbi1UUJJru nbLrb:Pr. 1WJWUU1WUr UlW[lWOQnLLi hwuf1bU 
bu qwLru l.JLrliwJr pwquwqwu mrll1b[l, ul.juwo ~ n[l LjnumrubulllWLr9 
(U[lUJ[lUJUljUJU hw[l!}Wt{WJ[l) u~u~L. Lbnuwmmufl[lWJruo (U[lwqwo 
Lbn): Un l.jb[1Ll1 wuwo hUJU[1WU1blllnLPJWU n~ ubo UlW[lWOQnLU hWUflbU 
b(i qwLru 4LrliwJr WJU pnLnll mrll1b[lQ, nrnue punrnz b(i uwtul.Jru 
tun[lh[lflWJ~U lJ~nL!}JWU bt{[lnll1wl.JwG Liwur QUflW[lOWl.j UlW[lWOQ~U: 

4L~Liw UJI1W2UJQUnrJ. l.jw[ll...n[l qn[16n[J t UJfll...r nwflrwgrwu: 1wu
[1WU1blllnL!}JWU UlW[lWOQnLLi LU[11...~ 11Wflrwgrwu pwt{wl.jwu pW[lO[l t: 
l;buo[l~U jnL[lWQWU~JnL[l Libl.j QWI1. uli Liwl.jb[ll...nLj!}[l Libl.j [lnU1bnLLI, 
l.jwtut.J.wo 6nt.J.r Liwl.jb[ll...nlj!}rg m(ibgwo PW[lO[lnL!}JnLUtlg, Lir2ru hwz
L[nt{ UUlWUnLLi t 1,46-1 , 54l.JWLn[l~W 2b[1LinLf}JnLU: 

Urt..r 6wnwqWjf}Liwu ml...nrJ.nLPJnLUQ UlW[lt{W QU!}WQQnLU ur2ru 
hwzt.J.nt.l. 2500 ct t: Cum nrmli 6wnwqwJ!}Liwu wlibuwzwm ml...nrJ.nLf.l -
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jnLuq uljwLm{mu t UpWflWUljWU hwppw4.wmmu I.J UI.Jwur wt{wqw
umu 2700-3000 d. ~ulj wubuwp~af hjnLU~u-wpi.Jbuwu WUUlWilWJ~U 
li~2~G tbnGwJ~G Zf12wGnul (mwf14.w uGpwgpmu 2000 dwu): :Jubnu 
pGmf)wq.pt{nui t Wfli.Jr nwl)jlwg~WJ~ wlibuwgwOfl pwGwljnt{, n11 G w
nw2 t pb[lnul QflUlnLJ:!JnLG I.J mb'l.wlJwG hwljwg~lnnG~ wnw2wgmu : 
<Dw4 Ujl2tbnGwjpu q.nq.whnt{jlmub[lnul uljwmL!nLU t 2b[lliwumjl!Sw[J!l 
ljw[lq.Wt{n[lmli (2bflUWjpG jlGt{bflU!lw) : =lWLn4WL4bU mdb'l Q[lUlnLpjnLU 
G4wrnt{nLU t Gflflwlfmli: :JubnQ hwubliwLnwpwfl mwg t hwGrwl4b
mmp]wG hJmutw-wpi.Jbuwu uwpqjl ubflQPli q.nLn~libflnul. qnpjlujl , 
l.jwL4wlijl m Ubrl[lm bGpwzr2wuGt[1mli: 

QuLn 2b[1UWL4Whnt{t{w6mpjWU =lWjWUlflWU~ LnW[lWOflnLU 
q , r . Cwz~n]p UWUI)I"tW~jl hwliwOWJU oi.Jwt{n[lt{mu bG 4bhilwjp 6 tn~
Ujbp . LnWQ, bpp l?bflUnL/}JWG [!GI)hwGmn q.milW[l[! 4000 C -jlg pw[lOfl 
t, ~wijlwl{nr mwf!· 3500-4000 °C . ~wijlwt{nr 2200-3500 °C. iWIPw-
4.nf10 gm[lm· 1200-2200°C, QnLfllll 400-1200°C 1.J zwm gmrLn · 
400 C-flg gw6r: 

Upi.Jjl lSwnwqwn~mU[! 1.J opt{w (!Uf}Wgpmu tmuwt{n[l dwdwuw-
4whwLnt{wojl mi.Jn'lnLf}JnLG[! , pGw4wG t , wq11mli t t{bqta.nwgjlnG 
2fl2WGjl Lni.JnrtnLI3JWU m 4>f1LnnqwGq.t{w6jl Utnb'16ULuG, I.J hbLni.JWL4bU , 
hn'lwq.nJwgliwG L4rngbuubrf1 4.rw: Upi.Jjl lSwnwq.wJpuwG mi.Jnrtmp
JnLU[! zwm 4wri.Jnf1 qn[16nG t QJmrtwLnGmbuw4wG Llzwljwpmjubpjl 
Lnb'lwpwztuuwu hwuwfl: 

=!WJWULnwujl lljWJUWGGbpnul Ol)p 2brumpJWU L!lnijlntumpjnLU[l 
gwJLnnLG WflLnWhWJI.Ilt{w6 mrtrtwojlq qnLnjlwljwGm~JlllG pGmJp t 
4rmu: LhnuwJrG nbt!lb4>11 zGnrhr4. ,WJWULnwur mwpw6pf1 Lnwflpbp 
pwrorwiw~Pwlfwli (hrl4unubmrll4) 4bLnbflmu G4wmt{mu t tufluLn 
mwppbflnLPJnLu: Orf1Gw4. bpb hwupwUjbLnmpJwu gw6pwrJflr l{wJrb
rmu hmtru-oq.numnu wujluGbpjlG Ol)jl 2brumpjnLG[! Lhumu 
+22-+26°C, WL4W pwror tbnGwJpG qnmmt.l WJG l.P q.brwqwGgnul 
+10-pg, WjUjlupG 2-2 ,5 wuq.wu L4WljWU 1::: 

=lnrtfl UWnibtm tunrmpjnLU[! ~wtut{wo I: up 2W[1Q qnp6nGGb[1pg, 
nrnGgjlg QLtuw4.nf1[! uwnGwuwGjlgGbrh jlumbuujlt{mpJmGu I.J OJWG 
zbpmjl hwummpjmGu bG: Ujl zwpg 2f12WuGbpmu , jlGzL4f1ujlG bG ' G~
rw41l uwnwhwpp[! , UI.JwGjl wl{wqwG[!, UL4WflWG-=1[1wq'lwGf1 qwGq.
l{w6[! I.J WJLG, n[lmbrt q.njwGmu t0~wjnLG hwULn oGw6wolj , hnrtfl t{bpjlG 
zbrmbf1mu 2l:if1umpJmGu 10-12 c wl{btfl pwflOfl t trGmli , pwG o11r 
2bf1umpJmGG t: 

:JGw6w6ljjl L4W2LI1LljWGwljw[j hwLn4nLPJWU zGnrhf14. WJ'l QnL[lUl 
4Lflllw mGbgn'l 2f12wGGI:irnLll hGwrwl{nfl t lizw4bt wzGwuwgwG 
tlzwl.jwpnLJUb[l : UjULnbrt PnLJUb[l[! aubnnLU bG hw2nrt I.J QWf1UWU[! 

L4Whl4wG4.btn4. pGwljwGnG pmuw6woljn4_, wzGwGwgwGGbpjlg pw-
4.w4wG pwp6fl pbre t umwgt{mu: 

UpGntnflLnWj~G UlbrtnLliGb[l~ mwrblJwG Uf12f1G QWUWI.j[! LnW
mwGt{mu t LWJG uwhuwGGbflmU ulfuwo 250 uu-jlg (wGwlljLUlilWJflG
ljjluwwGwlljwLnwJ/lG q.nLnjl) upG1_l.J 1000 ou (pwf16f1 tbnliwJpG qnmp) : 
UGhwow~wl/1 t Gwi.J auw6w6ljp q.nJWgntU[!: tpb Upwf1UJLI1JWG q.nqw
hnt{mp GwtuwtbnGwjpG q.mnmli ljwJmG ouwoLu64 t wnw2wGmu n.> 
wtlbG mwrtJ L Grw PWflOflnLPJnLU~ Ih q.brwqwGgmli 10 uu-o, llll4W 
PWflO[l tbnUWJPU q.nLnnLU 4WJnLG oGwowoljjl Lni.Jn'l.nLJ:1jnlU[! 5-6 wuru 
t , pu~ pwrornq}JmGu hwl'.iwtu hwuGmli t utJGii.J 2 ubmrjr 

1WJWULI1WU~ MbnG W~.flh t oGlJGmu Lnb'l.mtlGbr~ et'l~ [?WGwljnt{: 
1wmljwlljbU wGG2wG mbrtmuGbr (50 uu-jlg L4WI.jwu) pwljlt{nu.'i bG 
hJmutJu-wfli.JbuwG uwflqhrmu, UrwrwLnjl , UI.JwGjl 2r2wGubrmu I.J 
llb'lflnL bupwzr2wunLu: Ulibuwzwtn tnbrtmuGb[l (50-150 uu) pwijl
l{mu bG 2000-2500 u PWf10flnL~JWG q.nLnmli : 

=!wGrwl.llbmmpjwG LnWflW6pmtl Of1P hw[1wpbrw4wfi tunGw
t{mpJnLU[! mwLnwGt{mu t 60-82%-t'l uwhuwGGbpmt.l , [!ULn npmu Grw 
wubGwubo gmgwGf12[! Gljwmijmu t 400-1000 u PWf10flnLPJWG 4.rw : 

Swrw6ptJ tut'luLn l.jLnf1Lnl{w6mpJmGG wnw2 t pbrmu orJr hn
uwGf!Gbrll fuWJLnWPrtbmmpJmG L.. wrwqmpJmG: OFlh hnuwlielibnt'l 
hw6wtuwlJjl 4f14ul{bL[! ~ wpwq.mpjnLGI} ub[lq.nronul t tunGwt{nLpjwG 
q.ntnrzwguwli jlGmbGutn{mpJwG I.J, hbmi.JwL4bu, hnrttJ 2f1WJtJG nbdflur 
4rw: 

3mrwhwmm~ m tuWJUlWPrtbLn pGW~LPUWJw~wG UJWJUwGGbpjlg 
btGbtnt{ ~WJWULilwGr ni ubo UlW[lWOQnLU UlW[lpb[1nLU bG 7 pGWLWUI)
zwlmwjpu Q.nLnjlGbf1, nrnGfl liblj[! UJmutJG hw2n[ll)nLU bG pwl{wljwu 
W[lWq l.. n~ ub6 LI1Wf1W6mpJWU t{f1w: 

Uuwu;wmwljf1uwuwu;wl.flw;/Ju [WfifJ2W.Jnnub(lO Lnwrw6t{mu t:J[t 

6nt{tJ llw4bfli.JnLJpjlg 1000-1400 u pwpOflnL~JwG L{rw L.. (}UflC+f1ljnLu bG 
UrwrwmJwu hwflpwl{wJrG m UflWf1WLnJwG q.nq.nhnt{mr Gwtuwtl:mGb
flt! I.J pGnpnz bG lnfl 4nGmpGbGmwt lJLtJUwJnt{: UJULnh'l. zwLn Gt{wq pm
uw4wumpjwG Lnwlj hrwptuwJpG 6wqmu mGbgnrt Lnbrtw4nu.nwlj (I:L 
JnLt{t'lwL) , Lnb'l.w'-lmmwlJ-n'l.nll.wpbrml.j, tuowl{wqwJjlG I.J wt{wqwljw
t{wJhG Guml{w6pGbrtJ 4rw pmJL w4Ln~Lj_mpJwilp [!Gpwgnrt hn'l.wq.n
JWguwG Lljf1nghuGbptJ hbLni.JwGpnt{ ai.Jwl{nrt{bL bu upwGq.wliWJG gwor 
pbrflrmpJmG mGbgnrt qnflz 4ruwwGwUIWLnwJrG hnf1bp , npnGp nnn
qbtnt{, wumjl6wupwr t'lrwgl{bL bu m 4.brw6l{bt '-lmtmmf1wl{wliwg 
l{w6 uwpqwq.bLilGWJpG qnrz nnnql:iLr (ltnLLLnnL[l-nnnq.bLt"l) hn11.brjl : 

0uLn Lljf1n4>. fl.U.tl)tJLJwutJ (1976) , UrwflWLnJWG hwrpwl{WJflll 
LnW(lW6QI} QPWrtt{WO t b'lbt lSwhp6Gb[lnl{, uwljWJU tunf1QWJjlG 2!1bfljl 
liwljwpl)Wljjl tJ2bguwG[! qmq[!Gpwg oi.Jwt{npt.lbL bG 6wh6wjjlG , uwr-
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qwblllGw6wh6wjjlG , jlu~ wt.J.bLh mz' liwrqwqblllGWjpG nL WL~WLhW 
gwO-Wfl.W~WLWO hnfl.br: UJulllbfl. hjlrwnunr:P Ll\WJliwGGbrmli oG flw
gn'l. hnfl.wqnJwguwG uwngbuGbpG wulllp6wGw pwf1 wGgbL bG wl[lll n
linr:t> UjWJUWGGbpjl : 

L bnuwmwt/Jwumwuw;/Ju fwuqzw:pmubflfl[! hJ mujluwJhG 2fl 2LU G
Gbpmu lllWJlWOt{mli b(j 6nt{h liw~b[lunLJflh9 1300-1400 li -hg ujl u~ L. 
1900-2000 u, hu~ hwpwt{wJilG 2Jl 2WGGbrmli ' 1300-1400 li -hg LihG~L. 
2000-2400 u, hw6wtu lijlG~u 2500 li PWJlOJlnLPJWU t.J.rw L. wwh b(j 
oGlJGmu ~wlf1wt{np LbnGwJjlG ~LhliwJnl[ : UJUlllb'l. hrwptuwJhG WUjWJl
Gbpjl hnfl.uwhwpt{w6 GJmpbpjl Lj_pw lllWLflWUlllWUWJilG 6ntu pmuw
~wunLflJWG lllWI.j QUpwGmli bu W~llljlt{ hnfl.wqnJLUQUWU UjpngbuGbp L. 
ouwt{npt.j_mu uuwhnfl.bfl m z wqwGw~wqmJG hnfl.bp : Cwlll lllbfl.bpmLl 
WJU LWUif2W1JUlGbpjlG hWUlnL~ hnfl.b[lQ oL.wt{npt.J.bL bG ~ n[lWJhU LljWJ 
uwGGbrh Ulllbfl.OUWG hblllL.wGpnt{ WUllllll fl WJhG pmuw~WUnLflJ U I [l 
wGhblllwgmujlg hbllln wnw 2 b~wo lllWLflWUlllwGwJhG pmuwljwGmfl 
JWG lllW~ : 

lrLhliwJwljwG UjWJliwGGbrh . pmuw~wGmflJwG L. WJL qnronGGbflll 
Lf1nlf1ntumflJWG hbllluwGpnt{ WJU LWG!fzw:PlllGbpmli wnw2wgw6 hn
'l.bflQ dwuwuw~jl QGpwgpmu GnLJGUjbu bGpwr~t.J.bL bG nrnz w~jl Lf1n
Lf1ntumflJWG: Ut.J.bLh tunGwt{ UjWJuwGGbrmli hn'l.wqnJwguwG Lllrngbu
Gbpjl qwpqwgmliu wGgbL t hwlibliwlllwpwr LnflWJhG UjWJLiwG Gbph 
hnfl.wqnJwguwG LllrngbuGbrh UJu qnlllm nrnz hwllll[w6Gbrmli . 
hwlll~WUjbU uuwhnfl.bfljl uwhuwGGb[lnLU , n[lLilb'l. hnfl.bflQ OL.LUt{n[ll[bL 
bG LDWJjlG ljmlllwljmliGbflh t.J.rw , hnfl.wqnJwgmli G mGh hh!frnunr :P 
6wqmli : 

q.lllGt{bLnt.J. bfl~rwqnr6mpJwG qwpqwguwG hwuwr pwrbLwL[ 
~bGuw~LrliwJwljwG LllWJliwGGbrmu , WJU hnfl.bflQ liwr11m lllUlllbuw
~wG qnp6mubmpJWG Gbpqnr6mflJWG lllw~ . j1G ~ u1bu Gwu trnqhnfJ 
LllJlngbuGbph qwrqwguwG hbllluwGpnt{ qqwLr Ljlnlf1ntumflJWG bG bG
pwp~t.J.bL : 

Lbnuwumwnw;/10 ,wuqzw!/Jmubfl£! lllwrwol[mu bG hwGrwLllb
lllnLpJwG hJmujlu-wpubuwG zr 2wGGbrmu . 6nL[jlL1 w~brL.mJflll9 LlhG ~ L. 
2000 li , jlu~ hwrwt{wjjlG 2fl2WGGbrmu· ujlGLL. 2200-2400 u pwro
flnLPJWG t.J.rw , nplllbfl. ~LhliwG lib'l.li LbnGwUlllW 17 WJhG t : UJUUlb'l. wG 
lllwnwjjlG pmuw~wGmflJWG lllW~ , hjlliGw~wGmu ~wrpnGwlllwJhG . 
jlu~ uwuwup Gwu flflnL m flnLJL fl flnL WUjWflUbflll hnrjliwhwrt{wo U)m
pbfljl t.J.rw uGpwgbL bG JnLflWlllhLll hnfl.wqn)wgliwG LllrngbuGbr m 
oL.wt{nrt.J.bL lipwGqwliwjG JnLflWhwlllm~ LbnGwGlllLUflWJpG qnrz m 
!fWfl~GwqmJG hn'l.bfl , nrnGp hrbGg hwlll~nL fjJmGGLrnt.l. m hwlllljLu 
Gjl zGbrnt.J. tujlulll UlWflpb[lt{mli bG Gwtu~hG f1Jn flhlllfWJjlG UhnLflJW fr 
lllWflWOpmu WUlllWflUbflll lllW~ ouwl[nrt.J.wo hnnt rhg : 
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u1u Lwu11zw.l>Ulubrnul 4LrllwJr hblllwq.w tflmtmtumpJmuGbrll 
hbllluwGpml (ljjluwtunGwt.lllbpowruwllwrowJI:JG 4LrliwJI19 llbLllll !W
tflwt.lnr tunGwt.l m tflntflntuwlJwG tunGwt.l u WUjW !nrwJjlG 4LilllwJjl 
ouwt.lnpmll) hn'l.b(l[! npnzwljjl tflntflntumpjwG bG bGpwrlJLI.bL: 

UbptJWLU/Jwu "- WLU/JWO ,woqzw:pmubp!J lllwrwot.lmll bG 6nt.lr 
llwljbpunljpjlg 2000-2400 ll-jlg pwrop , nfllllb'l. lJLjlllwG QnLfllll LbnGw
jjlG t: Ujulllb'l. hwgwqq.jl, pjlpbnGw6w'l.4wt.lnJl m UlWflWtunlllWJjlG pw
LtwlJwG tulllll pmuwljwGmpJwG Ulwlj, ppm u pmJL ppm WUjWflGbfltl 
hn11.llwhwpt.lw6 tflmtup ljwnmgt.lwop mGbgn'l. CiJmpbflp Ll.rw ouwt{nr
LI.bL bG LbnGwllwrq.wq.blllGWJjlG hn11.br: UJu hn'l.bfl[! bpjllllWUWflll hn
'l.b!l bG, u LllGbLnLl bpljpwq.npowljwG q.nlllmg llnL[lU, liWJlllnL UlGUlb
uwljwG q.np6mGbmpJWG hbllluwGpnt.l wGhwllbliwlll PP! tflntflntump-

JWG bG bGpwplJLI.bL: 
u/Jt/W[ WJ/JU l wuqzwjJmub[1/] UlWflWOLI. mll b(i pw [lO[lW'lP Jl l bnGb-

(ljl ljwlllwpGbpmll m LbnGwq.wq.wpGbpmll, nplllb'l. llwdwG pwror 
LbnGwjjlu lJLilllwJil UjWJliwGGbpmll hn'l.wq.nJwgllwG UjpngbuGbfl[! zwLn 
pmJL bG uGpwGmll u q.lllGt{mll bG jlpbGg qwpq.wgllwG uljqpGwljwG 

tflmLmll: 
4LjlllwJwljwG UjWJllwGGbpjl wqllbgmpJmG[! hnfl.wq.nJwguwG 

UjpngbuGbpjl Ltrw zwlll llbo t m pwqllwlJn'l.liwGjl : 4LilliwJwljwG LllWJ
llwGGbpu npnzmll bG wUjwpGbpjl hn11.liwhwpuwu pGmJp£! , wnw2w
gw6 Gjmpbpjl pjllljlwljwG PW'l.WilflnLpJmG[!, hn'l.llwhwrLtw6 GJmpbpjl 
Ulb'l.wlflntuuwG m Ll.bpwllwuwLtnpllwG LllrngbuGbp[! , nr£:! nrnzll! wq-
11tgmp1mG t pn11.Gmll hn111l hjlllGwljwG hwlllljnLpJmGGbpjl ouwt{np
llwG Ltrw: 4LilllwJwljwG UjWJliwGGbp[! npnzjl~ wqllbgmpJmG bG pnfl.
Gmll pmuwljwG m ljbGilwGwljwG wztuwphjl Ll.flW , np[! hnfl.wljwqlin'l. 
Ujpngbujl wnW2WlllW[l q.np6nG t: 

4LjlllWJWI.jwG UjWjllwGGbpjl pwqllwqwGmpJmG[!, nbLilb:tJjl pwp-
llnLPJWG hblll llbljlllb'l. UjWJllwGwt.lnrmll bG pmuwljwG tullpwt.lnrmli
Gbpjl pwgwnjllj qwGwqwGmpJmG[!: ~WJWUUlWGjl UlWflW6pmll w6mll 
b(i Ltnt.llJwumll hwGilllLlln'l. pmuwljwGmpJWG 6000 UlbuwljGbpjlg 

3200-[!: 
~wGpwUjbUlmpjwG UlW(lW6pmll wnljw b(i pnLUwljwGmpJWG 

q.pbpb pnLn[l llljlUjb[l[!, uljuw6 wGwUjwUlwljjluwwGwUjWUlWJjlGjlg 
lljlG~u WLLllJWG[!: CuUl npmll pmuwljwGmpJmG[! GmJGUjbU bGpwpljL[bL 
t nL'l.ll.WOjlq. q.nllljlwljwGmpJWG opjlGw~wtflmpJWCi : ,wppwLI.WJJlbpjlg 
llbLllll pwpo(lW'lPil OJmGwUjWUl LbnGwq.wq.wpGbp[! pwpopwGwLru 
lJLjlliwjwljwG UjWJllwGGbpjl m nbLjlb:tJjl tflntflntumpjwG hbUl llbljlllbfl., 
llblj pmuwljwG UlpUjG wpwq.npbG tflntut.lmll t lljmujl(i : UllbGwgw6pw
llPP q.nlllmll qwpq.wgn11. wCiwlljWUlWJpG-ljjluwwGwUjWlllWJjlG lllpUjjl 
pmuwljwGmpjmGu wuUlj16wGwpwp wGgGmll t GwtuwLbnGwjjlG pub-



rn:Prlll pmuw4wGmpJwG: 4br2rGu , u4uwo omtr uw4brlimJprg 
1250-1 300 u pwpC'JpmpJmGtJ g, wGgGmu t lllwt.jlwuUlwGwJrG pmuwc 
4wGmpjwG, np!J UlWpwot.tmu t urG~li 2300-2500 u pwpC'JpmpjwG 
uwhUwGGbpiJ: 

1wGrwl4blllmpJwG hJmuru-wplibuwG li hwrwt.t-wrlit.uw G 
2fl2WGGbpmu, hwubUwlllwpwp Ubrtu 4LrUwJw4wG 1..41lJJUtuGGbpmu , 
pmuw4wG 4wqumu ctbrw4znmu bG wGUlwnGbpG m pt.jlmUlGbpf] : 
UubGe , nr hjmuru-wplibuwG 2fl2WGGbpmu WUUlWOWJrG pmuwl!w
GmpjwG lj_bf12rG uwhUwGIJ hwuGmu t 6nl1_r uw4bplinLJptJg urG~Li 900-
2100 u, ru4 :2wGctbqmpnLU' urG~li 2200-2400 u: UGUlwnGbflQ hjluGw-
4wGmu hwGfltJL4mu bG tunGw4 m uwn(l hJmuruwJrG LWG2brmu 6 w
nwlllbuwl!Gbpmu hruGw4wG Ulbrw qpwrtbgGmu bG wplibuwG hw6w
pbGtJG , 4wrtGrG m pnturG: 

Swe m ~nrwJrG LW£i 2bfliJ owo44wo bG eubrn:Ptllll llll11..4r pm
uw4wGmpJwUp, tlU4 wGlllwnGbp hwq4WctJnLU1 bG hwGflllL4nLU: UnwG
C'JrG o2wtuubpmu hwGflrl4nrt wGUlwnwJrG qwGctttwoGbflQ L1wqu4wo 
bG wGlllwn-pLflmlllwJrG ~nrw11ruwg4mG lllbuw4Gbrrg : 

1wGf1WL4GUlnLpjwG npnz U1WflW0WZfl 2WGGb[lmU (4tu[lflbutJu , 
1pwqflwG, r2liwG , Ubrtrr. trtbctGwC'Jnrli WJLG) , hwrw4wJrG ~ nr twG-
2brmu UlW[lW04w6 bG eubpn:)lrlll ctrhm GnU[lnLUlub[l , ll[lnue nbLilb
:Pr UbrtU UlW[l[lb[lnLU, npUlbrt hnrtwJrG m 2flWJjlu L4UIJUWG[ib[l(l pwrb
LW4 bG , WJL ownwlllbuw4GbptJ hblll tunnG bG hwGfll11..4mU : 

Q.tJhtJGbflG w6mu bu GnLJGru4 ubfll!wgw6 dwjnbrr 6brtebpmu, 
nr tunumu t WJfl 6wnwlllbuw4r tu~ulll ~nrwflpuwg4mGmpJwu m hn
rtWJpG L4WJUWGGbpp G4wU1UWUp n~ ub6 1..4whwG2 Gbp4wJwgGnrt 4bG
uwpwGw4wG wnwGC'JGwhwlll4mpJmGGbrr uwupG: UJu l!bGuwpwGw-
4wG wnwGC'JGwhwlll4mpJtuG zGnrhr4 ubr4wgw6 ~np LWG 2bflmU wG
lllwnwJru lllG4wf14Gbflp hpuGWflflUWG hwUWfl ctllhpGb(lQ upwuqLu
UWJG hbnwG4wflwJru pmuwlllbuw4Gbp bG : '1j1e m qwnppwt.jl LWG 2b
rmu ctllhpGb[lp hnrtWL4WZU11..4WU flbflQ 2WU1 UbO t: 

Q.jlhm unU[lnLU1UbflL4nLU, hWU14WL4bU ubo pbempjmGGbpmu , nr
lllbrt trnqrnG L4rngbuGbrG pGlllbGur4 pGnLJp bG L!rmu , hnrtwctnJwg
uwG L4flngbuGbpG IJUflhwGmr wnuwup QGpwGmu bG pwt.twl!wG pmJL: 

UGUlWrlWJ!lG ctnlllmg 4bflli 6n4p 11w4brlimjppg 2300-2500 U -
pwpC'lflnLPJWG 4rw lllwpw64mu t ubflOWLL4JWu li G!14wLwJpG pmuw
L!wGmpJmG: 

1WjWUUlWGp LnW[lWOemu funGw4w g4w6mpjWU L4WJUWuGb[lQ 
(mwrb4wG UlbrtmuGbrr QGflhwGmr ewGwl1l1 hwrwpbflnLPJnLGQ mw
rb4wG ctnLnrzwguwG QuflhwGm[l ewGw4!1 4flw) urwGq.wUwjG UlW[l
pbfl bG : UJULnbrt hwGflbu bG ctWLru u4uwo zwm ~nr li ~nr tunuw-

l fiO 
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UGwl.l.lwmwmwtflwumwGwjpG q.nmpG qpw11.bgGmli t Upweu ctb
mp lip2pG hnuwGQp hnt.l_pmQ L. mwpwot.l_nLIJ t ont.l_p llw4bpL.nLJppg 
1200-1300 1J pwpc.'\pmpJWG t.l_pw: CGflhwump mwpwompJmGQ wt.l.bLP 
QWU 300 hwq . hb~Lnwp t ~wli hWu(lWI.I.lbLnmpjWG mW(lWOQp 10% -pg 
!?P~ wt.l.bL~ : Uju ctnml19 WWP t uG4Gmli ~np , tupum liwJ(lgwliwpwjpG 
~tllliwJml. wliwnu znq. m mL.w~wG , pu~ Mbnt:f gmpm m wG4wJmG 
oGwowo~m.t: Up2pG mwpbljwG 2bpllmpJnLGQ 10-11 °C t, o0c -pg 
pwpc.'\p ~(lrJ.Jn~Gwt.l_bm 2bpllmpJmG[! 4000-5000°C t. tlU~ 1 0°C -pg 
PWJ10J1Q 2200 C: UGnlnpLnWJpG tnb'l.mllGbpp mwpb4wG up2pG pw-
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Gw~Q ctnmm mwppbp !Jwubpmll mwmwGL.jmli t 200-300 lid-p uwh
llwGGbpnuJ: UJumb'l. ctnl npzwgmll[! zwm mdb'l. t, qe+wlpnpbG ctl:irw
qwGgmd t IJpGnlnpmwJpG mb11.mliGbpp ewuw~Q. npp hbmL.wuent.l. w
nwGg wphbumw~wG nnnctllwG ctJnL'lwmGmbuw4wG 4nqmmpwGbpp 

llzw~mpJmGQ hGwpwt.l_np ~t: 
UGwl.l.lwmwmwLtJwumwGwJpG ctnmpG, hwm~WI.I.lbU lbnGwjpG w-

Gwl.l.lwmGbp pGmpwctpt.l.md bG pllpwt.l_np, llwGp p!Jpwt.l_np nblpb~nt.l_: 
UpG~L. 5° pbQnLPJWG lWG2b~Q qpw'l.bgGmll bG 85,8 %-Q, dpwJG 
14,2% t, np mwpwot.l_mll t 5 -pg pwpc.'\p LWG2bPP t.l_pw : UJumb'l. hpd
Gw~wGmll ctbpw~znmll bG wpL.whWJW9 LWG2bPQ. 74 ,1%: 

UGwl.l.lwmwmwlflwumwGwjpG ctnmm uwhllwGGbpmll hpiJGw4w-
Gnu~ mGbGe ctnpz 4puwwGwl.l.lwmwJpG. IJwpq.wq.bmGwJpG q.npz nnn
q.blP · (~mLmnLp-nnnctbLp), W'l.mm-Wl~WlP hn11.bp: 

I C+npz ~puwwGwl.l.lwmwJpG hn'l.bPQ mwpwot.l_mli bG UpwpwmJwG 
hwppwt.l.WJflnLll m Jl(lWG ~pg GwtuwLbnGwjpG ctnLnnll~ L. qpw11.bgumd 
bG 130 hwq. hb~mwp mwpwompJmG ~wli hwGpwl.l.lbLnnLPJWG hnll.w
JpG owo~mJPP 4,3 %-Q: UJu hn'l.b(lQ unt.l_npwpw(l ~n~t.l_md bG GwL. 
11.nbp: I Swpwot.l_md bG UpliwLJ.ppp, t21JpwoGp, Upmwzwmp , Upwpw
mp, GwhmliJwGp, fUwupup , dwuwlip GwL.· 0wLpGp , UpmuwGp m Uz-
mwpw~p mwpwowzp2wGGbpmli: I 

l).l:;nL.u .. J..'-l. . '1n~w~wl..Q (1898), 4.'1. qlpG~wG (1907) , mum!JGwup-
pblnt.l. tpL.wGp 2P2W4WJJ?P hnll.bflQ, hwumwmbL bG ~puGWWI.I.lWLnW
jpG hn'l.bflp wn~WJnLPJnLUIJ L. wGt.l_wGbL bG flJ1WGQ Ul.l.lpmw~whnll.b(l 
(6eJJ cneMl>I): 

LbnGwJpG ctn(l2 4ruwwGwl.l.lwmwJpG hnll.b(lp mwpwollwG q.n-
mmll nbLpb4JQ pmJl t ~tnptnt.l_wo L. upwJG Uqwm ctbmp wpL.buwu 
hwmt.l_womli' Upmwzwmp m Upwpwmp mwpwowzp2wGGbpp uwh-
dwGGbpmli, wJG pwt.l_w4wG turum 4mpmt.l_wo t: 

~n11.bpG wJumbll. c.'\L.wt.l.nrt.l.bL bG tnbll.w~mmw~ . mbll.w~mmw~-n
ll.n'l.wpbpm4WJPG tu6wJpG m tuowpb~npwJpG 4wppnGwmwJpG liwJ
pwmbuw~Gbpp t.l_pw: qbmbpp hnt.l_pmGbpmll hwGfllll.l.lmll bG Q.LWQW
pwtu6wJpG, ~wt.l_wt.l_wqwJpG m wt.l_wqw4wt.l.wJpG Gumt.l_wOQGbp , n
pnGg hwummpJmGQ hwowtu 1-2 libmppg ~P wGgGmli : 

<Dmtup pbpt.l_wOQGbpG m hpwptuwJpG LWt.l.wGbpQ , npnGg t.l_pw 
~wli GpwGg hnll.liwhwpt.l_wo GJmpbpp t.l_pw wnw2wgbl bG q.npz 4r
uwwGwl.l.lwmwJpG hnll.bJ1Q. mGbG GbpMwGgllwG pwpc.'\(1 hwm~mp-

I h ; 
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UnwGapG wnw4.bL gwo oGLJwo mwpwompJmGGbpmli, nrmb'l. 
hwlibliwmwpwr 2WlJI tunGw4_mp)mG t ~mmw~4_mli m qwpq.wGmli t 
w4.bLP t.Pwppwu pmuw~wGmpJmG, hmlimup QwGw~Q ~wpn'l. t hwu
GbL upG~l.t 2%-p: UJU hn'lbf1G mGbG uw~w4. hqnpmpjmG (upG~l.t 15-20 
uti , wnwGapG mbllbflmli upG~l.t 25-30 uli), ljwppnGwmGbpp ubo U1W
rmGwljnLpJmG (4wppnGwmGbpp QWGwljQ hn1111 Lj_bppG zbpmbpmli 
hwuGmli t upG~l.t 8-18%-p, pu~ bGpwhn11mli hwowtu lipG~u 30-40%
p) : UJU hn'10f1Q, hpliGw4wGmu, mGbG ljw4_wl{wqwJPG ubtuwGp4w4wG 
4wqli , pw4_wl(wGw~wt.P ljliwtuewJpG qwGq.4_w6p ~wpmGwl{mpjwlip: 
Umpml{pmpwG ijlnzb-hwmp~wJpG l{wu Lj_wnn11wGuwG t, 2f1Wl{WJmG 
wq.rbq.wmGbpp ewGw4e ~r q.bpwqwGgmli 30-35%: 

=1nrtr Ufpn~rtmU urtr4wppmG, WtntlipGpntUQ, bpl{Wf}Q u npnz 
WJl UlW[lflGfl hwliw~WLP bG pw2tul{w6, pGnpn2 t ubo QWGw~mpjwlip 
q.p1..4up l{mmwl{nulQ, npQ l{w1..44.wo t pG,Ufbu qp~uwl{pp liWJflWlilb
uw~Gbpp hnllliwhwpuwG, WJUL4bU tL pmuwljwG uGwgnpi)Gbpp QW)-

QWJUWU hbm: 
UnwGapG mb11brmu hn11r tunfl zbpmbrmu hwt'iwtu pwLj_w~wG 

ewGw~mf}JWUP 2flWtnLJO W'1Gf1 bG ~mmw4mli (lipG,u 1-1,5 %) , n
rnGe q.Ltuwl{nf1WU1bU Gbpl{wjwgGmu bO CaS04, MgS04 u WJL Wf1bp: 
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qnrz 4~ uwwGwujwl1lwJI1 Ci hn 11ti r tJ ptJd~ wliwG 
huJtn[j m pj ll tuGb p[) (rl.U ~f\I1 UWu 1976) 

Uru ntuwl; G 

q.nnz 4~uwwGw~wmwJ~G hnrJ.bpG WLJ!r bG QGLjunu1 hnbug fl Wfl 
pwrnmmpJwtlp, hwGifh UJ mli l:iu hGz. UJbu uwlfbrbuwJru . wJGu..jbu tL 
lJtlUwpwrll.twa m PWrt~wa ~wrbn : rl-bthb :Ph wGhwrpnLpJwG , Gt/.wq 
pmuwljwGmpJwG m wGpwpbtw~ ~hqfl lj wlfwG hwmlfmpJmGGbrr 
htv1l..wGpm[ WJu hnrtbP[l bGflwr4t.Jmu bG 2PWJrG , uwuwLlp GwL pw
um trmqrwJh: 

QGr~hwGmr wnliwu~ qnrz LtruwwGw~wmwJhG hnrtbrG mGliG 
WU nL[l 4wnmg~wap , nrtJ UjWJUWGwLtnrt.Jw6 t LjwppnGwmubr /1 uho 
UJwnmGwljmpJwu~. hmunwr i GzNi .Q WGwljmpJwL'ip L l[lnzrwgw6 
UL11 p nLLjl11nLjlWjn~ : l nrtr ~brjlG zbrmbrmu hwrlwtu OWt/.W[WitJ(j 
qwGql(woo hwuGnul t 1,34- 1 .42q/uu3

. hull [!u'lhwGmr 6wljnulWl,
fm LpJmG[)' 46-48%-jl : 

. tGpw~wpbtwzbrmp uwhuwGGbrmu hwG'lflUJnu.l t wt.lmr fl Wfl UJ
gwo. gbubui.Ilwgwo utJ2Gw zl:irLn , npfl hWUillnLFJJnLUQ hwuumu t 
10-12 uu-]1 , jlulf hwawtu GwL t.!tJG z. lt 30-35 uu : 5bLibGtnwgwa 2b i1UI[J 
/tl/lUUl /ldl{wrwgGnul t 2n1~ L o r~r ~W~lwGgnu.l[l , hG,s Ujbu Gw L. w Crh
Gwp t lfwroumo pn qubrr wruw111G t rr mwrw6n ul o hnrt /1 u

1
rn:P il t/J 

JJwhuwfiG brnu.L 

I (1(1 

Urunwtuli 7 
ctn r z ~ ~uwwuw\l.jwmtll J P C' hn11t.r t' :j>J1q p~wljwr1 n L 2 fl w:tJpqtJ~w~wG 

hwLI1ljnq•.Jj ntGutrQ ( ~. U . '1 tulj_nt G2JWU , :H . Uwum~Jwu ) 

1 -r----.---···--~---·· ·~-:r.·_-n_L]. _h_n_f1_tJ -lj-z-ntJ-~-,4-w-LJl--l~rw~wtllwGgnq• - 1 
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f--8_-__ 21_-+-·-1_, 3_8-+ __ 4_8_. 1_~S.-· 9_ .. ..~-1:....:1_.:_:,3_-1-!i .::.23.:..:·.:...6 -+-2.....:· fl_f)~t-1 0_2_.6 

21 -32 1.36 48,5 6.9 11 .0 24 ,3 3-[l f) ~--~ 

32-65 1.18 55.5 5,7 12.1 24,5 4-Jlf) I 78 ,6 , 

I L.-.:6~5 -~9:..5 ___j__ .::, .~1a~l-s~::::.6 ~. 3-1!~.:::.3~. 4~~==....:., :..:7 ._:_4 --fj--=3:..... .. ~.:...· ~--+-=-s-_:_p~...:__tj-7::7:-. ";-·; 

(13•1--0_1_0_-+-_1 ._3----14 55.4 r 1 o_. 2_-+-_15_,_ 3_ +. _2_2 :~-~1-.:· fl_u_+: _4_9_,2 __ ) 

I 
0-10 1,3 7 -4:.:::3::::,4~~0:..:.:. 3::_--l-_:1~5:_:::, 5_~20~, 9:..._,+_2_.:_-fl_.:_ll-j-1:-=-? , ~ 

~---~~--~- l 

i' !~~~~ I ~ : ~~ :::: ~:: ~~:: ' ~~ : ~ ~~~~ I ~: : : l 
I 5-[l f\ ] 13.8 1. 40-50 1.31 '-~0::.: ·.::::_0 _1.__::_:8·:_4_....1__13....:., ,_...!,_8_.1_--'-- ---'--

Qn[l2 LJtlUWLUUW~WlnWjjlG hnl'}bjlntU wGpwjlbUl4WUUl hlli'}WJhG. 
2f1WpwGwl.fwG m WJL UJWJliwGGbrr hbml.JwGpnt/. LfbGuwpwGwljwG 
uwngbuGbJ1[! pmJL t;(j !JUpwGmli , Wr}£Wlfl t;(j lifllfrn~lllflWJflg : Uju hn
r)bflh 2/lWFJLULPWGgntpjmGG wnwGaGwUjbu PLUI1011 z. t , llfl!J UjWj liwGw
t.jnrt.lwo t 'lrwGg wumr Lfwnmgt.lw6pmt. pmn wrmwhWJUlt/.w6 
uLnpmLjmmrwJnt/. lt LUJL pwgwuwlfwG wqrnGnurwltwG hwmLjmpJmG
Gbrmt/. Swcrr t Gwl.J 'lw zmwJflG uwhUwGwJrG tunGwLl_mGwLjmpJnLU I} 
('IUh.J ), njl!J Ljw~L.j_wa t hwobliwUlW PWfl pl:;~l,. L'ibttJwujll.fw4wG ltwqujl , 
hmL'imujl n ~ L'ibO UjlUflnLGwljm~JwG , tlG L~bu ftwlL gw6p uwqwltwG 
6wl.fnllllfbumpJwG hbm: 
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~11wpwtt1wligmpJnLii[! (h =5 utl) 'lwzlllwJ~Ii uwhtlwGwJ~G 
tunGwlj_nL!iwljnLpJm!i[! 

'l~lllni'J.nLp)WU tltl/ctwtl 
ctwtltl11[1 tunl1nLPJnLU[!, utl % 

1-p[i 54,0 0-30 23,4-26,3 

2-1111 33,3 

3-1111 30,7 30-70 21 ,8-23,7 

4-[111 29,7 

5-[111 29,6 70-100 13,2-17,5 

6-1111 29,0 

1 -~(j 50,4 0-30 22,1-25,6 

2-1111 28,0 

3-[111 27,1 30-70 21 ,3-24,0 

4-[111 26,0 

5-[111 25,8 70-100 14,2-18,7 

6-[111 25,6 

lilWJPU hn'l.b[lp, f1nbpp hu~WJW~WG lilW[lWOnL~JmGGbp L. uzw~blm Up 
zwpe wpctbewLtnp ~mLlilm[lwGbp ' tun'l.n'l., Ll.llil'l.WlilmGbp L. WJLG : 

Q.npz ~pUWWUWLl.lWlilWJPU hn'l.b!lQ q.pb~b wnwGg pwgwnm~JWU 
hn'l.P Uw~bpbumu m Ll.l[ln~PLnLU Ll.lW[lnLUW4mli b(i ub6 gwGw~mF~
JWlip pwpbp: s;!wphwt.lwE wzjuwlilWUf>ubpp ~wquw~b[lll.lnLliQ ' flf1WU9 
hwt.lwemuG m hbnwgmliQ hGwpwLtnpmpJmG ~lilwG ~wlilwf1bLr.' 
Q.JnL'l.WlilUlilbuw4wG pnLJubpp ubpwuwjwgt.lw6 uzw~nLf)JnLG : 

fab pG~Ll.lbU Ll.lblllfl t ~wquw~b[lll.lbL pwphwt.lwfl wzjuwlilWU}?Ub 
flQ, pG~Ll.lPUP ~nqlilmpwGbpp uzw~m~JWU Ll.lblllp t hwlil~wgGbL Gr.p 
ppwgt.lw6 f>W[lf>W[lnlll q.npz ~puWWUWLl.lWlilWjpU hn'l.b[lQ, Wjfl uwup(i 
~junubCiE Q.llEP hwUWLl.lWlilWUjuwG pwctumu' f>W[lf>W[lnlll hn'l.b[lp ub
LtJnpwgpwjp hwpgbpQ LmuwpwGbLpu : 

Q.npz ~puwwGwll.lwlilwJpG hn'l.b[lp libLpnpwgpwJp hwpgmu ~w -
tPwqwGg 4wpL.np t hwuwlllw[lw6 hpuuwzp2uwG ur2ngwnuwup gb
ub0Ulwgw6 ~wppnuwlilWJPU Up20wzbplllp flWJf>WJnLUG m Gpw pLu
gwuw~w(i hwlil~m~JmGGbpp Ltbpwgmuo: 

lmp ppwgt.ln'l. hn'l.b[lmli wnw06Gw~p GzwGw~m~JmG t ulilwGnuj 
hwp~bgUw(i wztuwlilwGpGbpp ~WlilW[lnLUQ : 

tpb wGWLl.lWlilWlilWtPWUlilWUWJPU q.nlllm hn'l.b[lmU, ~~wquw-
4b!lll.lt.lbG Ll.lWZlillllWGw~wG ur2ngwnmuGbp, Wll.lW pwt.!w~wuw~w41 
~Ulmctb(i f>WUpubpp pwgwuw~w(i hblilL.WUf>Ub[lllg : ~bwlilL.Wll.lbU , nr
Ll.lbuqp Gnp ppwgt.ln'l. lilW[lw6mpJmGGbp[! ~UlmctbG f>Wlim tpnqi1W
Jpg, Wll.lW hn'l.bpp Q.JnL'l.WlilUUlbUw4wG ppwguwG wztuwlilUIUf>Ubpp [t 
qmq.whbn hbug wnw 2pG lilW[lpCibpp(i Ll.lGU1fl t hpu0wr1[lbL f1W2Lnw-
LllW2lillllWU w Glilwnwzbplilb 11 : 

Cwlll lilb'l.b[lmU q.npz ~puwwGWLl.lWlilWJPU hn'l.b[lU QG~wo bG f) b-
f>nLF!JnLUGbpp t.lpw: Pwpfl nbLtJb~p LllWJliWGGbrmu nnnq.n11 2f1b[1Q, b
pb nnnq.uwG nwgpnGwLlilbtuurLtw ~r 4rpwnLtmu . wnw 2 bG pbrmu n
nnq.uwo (pnpq.wgpnCi) tpnqpw : nLuLnp hn11.p 6112lll UzW~nLf)JWU hwUw
~Lll[lQ.Q Ll.lblllfl t ubf1lilnpbG qmq.w~gbL nnnquwG nwgpnCiwL lllbtuur-
~WJP hblll: ,· 

Q.npz ~puwwGWLl.lWlilWJpu hnrtbpG W~f>P b(i QU~Cinu~ gLu611 pGLll -
~w(i pbpppmp]WUp' Ll.lW[lnLUW~mU b(i ~(j~p(j f>WUW~lllflJWup u ,' 'l tU

(iw~w(i UJnLF!b[l,_ pnLJubppG wGhpwdbzlil UWU1~bLP m LllnlilbCigpti il 
UWlil~bLP uuuf1WlilW[l[lbf1 L. WJLU : Pwgp WJfl , wGpwpbLwt.l bG GwL. l 111 

'l.P pbpppmpJnLUQ Ll.lWJUWCiwLtnpnf1 wq.pn~pqp~w4wG hwlil~mpJm[t 
Gbpo: tunlilwgwGmpJmGo' hwlll~Wll.lbu hnf1bpp UbLpnpwguwG wnllt-
2Pfi lilW!lt'!GbppG, Ll.lW[lW[llilwgmuo· hwlll~Wll.lbu opq.wGw~wG LLpu 
pwplilwGJmpbpnt.l, hnf111 6p zlll m ctwuwGw~ll[J uzwltnLflJnLU[! t. LUJL 

wq.pnlilbtuup~Lu~wG ur2ngwnmuGbpl1 ~rrwnmUQ q.nrz ~jluww Cmt 
Ll.lUJLnwJpG hnf1bpp wq.rnubLjlnpwlilpt.l L!l16w~!1 pwf1bLuHjL1LU G, rnnuCtcJ 



pGwL{wG m Wfl'lJmGwljblil pbflfltlnL!}JWG pwrorwgliwG L{wrLLnrw
ctmJG bll.wGwL{GbrG.bG: 

nnnctliwG L4WJLiwGGbrmli GliwG WctflnlibL~nrwwtut Li~2ngwnmli
Gbr L{~[lwnbL~U , ~Gj_L4bu gm]g t lilt1.bL UWWltlil~L{wG , L{wrbL~ t UlilW
GWL tuw11.n11.~ . l4lilll.WlilmGbr~ . L{bflWJ~G tunlilwpnLJUbfl~ LL WJL pmJub
fl~ pwt1_wL{wG PWflOfl pbflQ : 

uurctUctbSuU3ru ctnrc nn.nctbLr 
(4ntLsmr-nn.nctbLr) ~nrtt:Jr 

VwrctwctblilliWJ~G ctnrz nnnctbL~ hnll.bfl[! l11Wf1w6t1_w6 bG Urw
flWlilJwG hw[l!}Wt1_Wjfl~ hwlibliWlilWPWfl gWOflW'l~fl pmJL !}bQ hw[l
f}nLpjmGGbflnLU , nrnGQ [!GL{w6 bG 6nt1_~ uwL{brunLJp~g 800-950 Li -
pWflOflnLPJWG t1.rw :UJU lil~l4~ hnll.bfl[! qpw11.bgGmu bG ZnLfl2 60 hw
qw[l hbL{lilWfl lilWflWOnL!}JnLG L{wu hwGf1WL4blilnL!}JWG hnll.WJ~G :jlnG-
11~ 2%-[! : . 

Sb11.wGg~ nbL~b:jl[! h~liGwl{wGmu pnLJL WL~Q wt1.nr hWfl!}nLf}JmG 
t : ~nll.wnw2wgGn11. UWJflWlilbuwL{Gbfl[! GbrL{wjwgGmli bG nll.nll.npb
flnLltWJ~G . hbll.bll.WPb[lmL{WJ~G, 2f1Wpb[lmL{Wj~G L{W[lpnGWlilWJ~G 
pbrt1.w6gGbr: 

Vwrctwq.blilGWJ~G ctnrz nnnq.bL~ hnrtbrG wnw2wgbL bG ctnrz 4~
uwwGwl4Wl11WJtlG hnll.bfl~ :jlnG~ t1.rw · UWflflnL pwqliwflWflJW ctnr6m
GbGmp]wG zGnrh~t1_ : 4wGnGwt1.nr nnnctliwG hbliluwGgnt1_ WflUWlilw
L4bu 4lntut1.bL bG hnll.WctflmGlil~ 2flWJ~G nbd~U[! u 'lflW hblil libL{lilbll. 
hnll.WctnJwgliwG l4flngbuGbrG m hnll.WJ~G nbd~uGbr[! : uwtul{~G ctnrz 
L{~uwwGWL4Wl11WJ~G hnll.bflQ obnQ bG pbflbL li~wGctwliwjG Gnr hwlil
L{nq:~JmGGbfl m hwlilL{wG~zGbfl , ~Gw hwGctbgrbL t Gnr hnrtwl11~l4~ 
oLLwttnrliwG[! : 

Qulil fl. . U . t'l~uwG~, uL{qpGwL{wG 2fl2Wlimli liWflctWctblilGWJ~G 
ctnrz nnnctbL~ hn11.brmu hnll.wctnJwgliwG l4rngbuGbrG [!GpwgbL bG 
h~'l[lnlinfl:jl nbd~u~ UjWJUWGlib[lmli : ~blilWCfWJnLli 2f1Wpb[lnLL{WJ~G 
L{mlilwL{mliGbr~ . ~Gil4bu Gwl.t nnnctnll. 2flbfl~ pbrt1.w6glibr~ z linrh~t1. 
lilWflWOQ[! L{wli Grw wnwGo~G hwlilt1_w6GbrG wul11~6wGwpwf1 pwro
rwgbL bG , ~2bt t tunflQWJ~G 2 flbfl~ liwL{WflflWL{[! (li~Gj_u 3-5li) , u h~ll
rnunr:jl L4WJliwGGbro WUl11~6w(iwpwf1 L{n[lg[lbL b(i ~[lbGg GzwGw
L{mpjmGo: 

Qulil tunGwt1_mpjwG L4WJUWGlib[l~ m Wfll11WhWjlilt1_w6mp]Wli , 
fl. . U . tll~uwGG mr~ z hbll.~liwL{Gbr~ hblil li~wu!1G uwrctwctblilliWJ~li 
ctnr z nnnctbL~ hnll.bfl[! ulilnflwpwdwGmu t bflbQ bG!}Wlil~L4bflt1' tun-
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Gwtt uwrctwblilliWJ~G ctnflz, liwrctwctblilGWJ~G ctnr z LL liGwgnflflWJ~G 
uwrctwctblilGwJ~G ctnrz : 

tunGwt1. UWflctWctblilGWj~G ctnrz hnll.bfl[! oLLwt1.nrt1.bL bG tunrew
J~G 2flbfl~ linlil [!GL{w6 L~libLm L4WJliwGGbrmu LL hwubliwlilwpwfl 
uwhliwliw4lw4 l11Wf1W6mpJmli b(i qpw11.bgGmli : ~mumu~ gwliwL{[! 
hn11.~ t1.bfl~G zbfllilbflmli L{wrnll. t hwulibL li~Gj_ 3-3,5%-~ : 

VWflctWctblilliWJ~G ctnflz hnll.bfl[! ol.twt1_nrt1.bt bG ~(jll4bU tunflQW
J~G 2flbfl~, WJliL4bU tL liwL{b[lbUWJ~li nnnctliw(i (~n~ctWg~nli) 2flbfl~ 
tunliwt1_wguw(i L4WJliwGGb[lmli u pwt1_w(i lib6 lilWflWOnL!}JnLli b(i qpw
ll.bgGmli: UJu bGpwlil~l4~ hn11.brmu hmumu~ gwGwL{G wGhwlibliwlil 
Q~j_ t ' 1,4-1 ,8%: 

UGwgn[lflWJ~G UWflctWctblilliWJ~G ctnfl z hnll.bfl[! ol.twt1.nrt1.bL bG .U
flWQU ctblil~ wt1.bL~ hGwttmrg flwrwttwGfllibrmli : UL{qpGwL{wG Zfl2W
Gmli hnll.WctnJwgliwG l4f1ngbuGbrG [!lipwgbL bG tunflQWJ~li 2flbfl~ liw
qwL{wG tunGwt1_wguwG L4WJliwGGbrmli, ~u4 hblilwctWJnLli tunflQWJ~G 
2 flbfl~ uwL{wrflwL{G ~2bt t , PWJ9 h~Gwttmrg h~llrnunr:P l4rngbuGbf1~ 
GzwGGbfl[! liGwgbL bG, llflW hwliwfl tL llflWGQ wGt1_wGmli bG liGwgnr
flWJ~G: UJu bGpwlil~l4~ hnll.brmu hmumu~ gwGwL{[! uwrctwctblilGw
J~G ctnrz hnll.bfl~ GuwG Q~i t : 

Pwg~ hnll.WctnJwgliwG L4WJliWGGbfl~9 m hnll.WJtlG nbdtlliGbflt'l9 . 
liWflctWctblilGWJ~G ctnflz hnll.bfl[! ol.twt1_nrt1.bL bG litlwGctwliwJG tuwJ
lilWPil.blil liwlflwlilbuwL{Gbrtl ttrw . mGbG lizwL{liwG lilWflpbfl ttwrtb
umpJmG, nnnctnLU[! L{Wl11Wflt1.bL nL L{Wl11Wfll1_nLli t lilWppbfl 211WJpG 
Wll.PJnLflGbfl~9 LL, hblillLWL4bU, lilWflpbfl bG Gwl.t nnnctnll. 2flbfltl L{m
lilWL{mliGb[l[! : Pwgp WJfl, lilWflpbfl t bll.bL Gwl.t hnll.OCflilWctnrMwG 
pGmJp[! : UJu pntnrtJ hblillLwGgnt1. UrwflWlilJWG hwrpwt1.wJflt'llilwflpbf1 
qwGctt1_w6Gbrmu ol.twt1_nrt1.bL bG lilWflpbfl gpu~wL{wG m :Ptlqt'IL{wQtl
lipwL{wG hwl11L{mpJmGGbrnt1.. lilWflpbfl Wl4WflWctt'llilwL{wG m hwG
gwpwGwL{wG L{wqu , pGj_L4bu Gwl.t ol.twpwGwL{wG hwlilL{wGpzGbfl m
Gbgnll. hnll.bfl : "1wlilwhwL{wG j_t, nr GmJGtluL{ UflWflWlilJWG hwflpW
t1.WJflnLli , wJG tL L1b4 hnll.WJpG l11t'IL4t'l uwhuwGGbrmu, hwGflbu bG ctw
Ltlu hnll.bflp up 2Wf1Q lilWQUnlinli~wljw(i tuupbr : 

UwrctwctblilGwJtlG ctnrz nnnctbLIJ hnll.bfl[! , hwGrwl4blilm!}JWli hn
ll.WJtlG nuljb :jlnG11G bG LL wwtJ bG [!GL{Gmli ~flbGg pwror Wfll11Wflfln
ll.W4wlimpJwlip : 

UJU hnll.bflG mGbG pwt1_wL{wG hqnr hnll.wzbfllil, nrtl hwulilnLPJnL· 
Go hwuGmli t 40-tlg liiJGlLL 75-80 uli-tl : UbtuwGtlL{wL{wG L{wqli[! hpli
GwL{wGmu 6wGr t (L{wttwJtlG . 6wGr L{wt1_wt1_wqwJtlG) lil~rtliWJpG 
:PrwL{g~wGbfl~ pwt1_wL{wG~G lib6 l4WflnLGwL{mp]wlip : 4wtut1.w6 UWJ· 
flWlilbuwL{Gbfl~ pGmJptlg m hnll.WctnJwgliwG L4WJUWGGb[l~g , llflWlig 
tJrwguwG ttwll.blimpJmG~g LL WJtL4WJliwGGbfl~9 L{wrnll. bG ttJGbL pr, ~-
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UJGU wLlbLr 6wGr. WJUUJGU tL qqwlr QWUW~nLflJWlJp ~uwtupllJJilCi 
qwCiql{wOil UJW[1nLUW~ntpJWL~p pbpL. (wl{wqw~wl{wJilG) ubtuwGjl~w
~wG ~wqunl{ hnflbr: 

UwrqwqbtnCiwJrG qnrz nnnqbLr hnflbrt[l unl{nrLupwr Wllf?LULn 
bG 2f1nLL~ Lm6L{nf1 L{Gwuw~wr Wflbpjlg L. UJWrtmGw~mu bG pmJul•rll L 
wGhrwdbzUl UUUf1lU!lWi1 Ujnt.pbrr pwl{w~w[i ub6 lljUi zwr (1nwllp 
hwrmutn bG hwtnllWUJbu ~nu~nrml (0 ,2-0,5%) m Llwtrmum[ 
(1 ,3-2%), UW~WJU WTl.QWUl b[i wqntnjlg (0 ,06-0 ,16%): 

UwpqwqbmuwJ~u qnrz nnnqbd1 llnilbrr flllL\~ wt, wrJ 
hwmljnLpJmu[lbflQ (n .U.trffiuwu. L. rllp[lzr,t;r , 1876) 

1 1 . ~ ~----r-----r---~ ~;: ~- ~---- =-- ~ 

l
lnflll Ln~Llj[l [., b[rpW- ~ ~ ~ i 3 j en o• I ~ ~ g ';? ,-. : ~ ~ ~ 
Ul[lUJQ 2-o I c I ~ o ' :=i' "=- c -J"; : o -:" -<? )c 1 3 ~ ~ J~~ ~ ~~ 

I 
.c:~ c ' , :J"' - ~c ' - - -

1 tuor'w'l dwpqwqbrn- ~~ 0-32-+,--- ;5 - 1---9-7--F~ ~:6~ ~ : Q8-1 -- : 

1 
uwJilli qnrz nnnqbLil 32-62 3.2 1 10 .8 23,6 . 8.4 

I 
62-87 1 1-1 14 -1 18-'1 8- r; 

87-125 I 0.8 I 1 ,~ 13: 8 .2 

f-l-Jw_r_q_w-qb_m_G_w_Jil--G--+-1-2:-_~1-13-6 -+~-~.~ -!,--2:·~ :: 

qnrz nrmqbL~ I >~ I . 21-43 1.6 I 6 . ~ 
1 

28.u 8.4 

43-65 o.9 I 7.'::1 
1 

31 .9 9.o 

65-92- 1 0.8 I 6.8 : 22 .0 9.4 

____ ___j___9_2_-1_82 _j 0.9 6 ,8 36 .8 l_~ s _ j 

UJu hnflbrtr ulflrm~tnmrwG Lf1nzbhwlfljl~LLi-~GorllwJrG t, hi1Li
GwL1wGmu ~wrpnGwtnLUjjlG bG: UwljwjG L{Wfl LlnLLLilnL!lLUltwGwgLtwo 
hnflbrtmli , ~wrpnGwtnGbrtQ hnflr Ljbrhu zbrtnbptlg htll.'i Gw~wunu) 
LL!wgL!bL tnwpL!bL bG wL!bLr tunr zbrtnbrQ : 

UrwrwtnJwG hwrpwL!wJrmli mCibue u1wrpbr tuuLnlltiwGjl ~mL 
Lnmrw~wCiuJgL[w6 uwrqwqbtnGwjjlu qnrz nnnqbth hnflb/1 

uljwrwqrL!ntl hnf1bpjl 2!1LUUflWUQnLfljnLG[l , ~Lllt'tll.l.lliO LlbtuwGh
L j W~lUU Ljwqlijlg , ~Lunmglj_LUOQjlg , Ulfl!lnL~lllnL!lllljjlg . uzwL1L!n11 ~llLL
Ullll[1Wjjlg , hnflr Li z w~LiwG hwuw~wrqrg L. LUJL lljlUJuwCJubpllg, L~twJG 
qwuLuJG lllW["lpbr t : Orruw~ . owGr LibtULu(llil. ! iti ~W(i llt.Uqu m[ibgiltl 
hnqbrmli 2rLLif3LULI1wCJQnLFJ J m (i(j WI1UJ2Il[l r ~ :.1 iii: ul il ttlt !Cir:t u t 50· GO 
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uu-jl , jlu~ pbpL. ubtuwGjl~w~wG ~wqu mGbgnflGbrmu· 70-100 uu 
(S!.U. =jwtumCi2JWCi L. mrrzGbr, 1970): 

UwrqwqbtnGwJrG qnrz nnnqbLr hnflbrr [lUf1hwGmr Lnwrwomp
JWCi wl{bLr ewG 56%-Q hwtn~wgl{wo t L{wrbLwhnflbrjlG , jluL1 
23 ,5%-Q' pwquWUJW tnG~wr~GbrjlG : 

<Dnzjlwgw6 ~wu pnLJL wrtnwhwJtnL!w6 utnrm~tnmrwJr m pw
Ltw~wGjlG 6wGr ubtuwGr~w~wG ~wqujl zGnrhrL! WJU hnflG!l(l um(n
rwpwr W[Qjl bCi QCi~Cimu wCipwLtwrwr tnbtuCinLnqjlw~wG hwtn~mp
JmGubrnL!: Uzw~uwG QCipwgpmu, hwtn~WUJbu [nrt L!r6w~mu , urwup 
hwuf1bu bG pbrmu pwror ~wUJw~gw~wCimpJmG L. gnLJg bCi LnwLru 
ub6 tnbuw~wrwr f1jlUWf1[1nLpjnLCi, jlu~ qbrtunCiwL! L!~16w~mu mub[i 
pwror ~UJ[mGmpJmCi , L. LtwrG tL utnwgLtmu t ~nzLnm~wL!nr m wG
hwrp uw~brbunLt: 

YnLLUlnLi1W~wCiwgL!w6 uwrqwqbtnCiwjjlCi qnrz nnnqbLr hnflbilll 
CfJnLflLUUlulllbuw~wG wrdbQQ j_WLf1wqwCig pWf10!1 t: Uju hnflbrmu 
uzwl!nLU bG tuwflnfl , UjlllflWlllntubr' hwtn~WUJbu ~n[1jlqnL!nrub[1 , L!b
f"lllljjlu t'tmtnwpnLJubr . bqjlUJlflWgnrbG , hwgwhwlfljl~ , pwG2wr-pnu
LmuuwJj1Ci , jlugt.jbu GwL. JnLflWUlnL L. u1bt't1Cijl~w~wu pmJubr . tunrtf'lb[ljl 
L. WJLU : 

UwrqwqbllluwjjlG qnrz nnnqbLll hnflbrjl pbrrrmpJWU pwr
orwguwG hwuwlrrt uj12ngwnmuubrr hwuw~wrqmu W11W2UW~Wi1Cf 
CizwGw~ntpjmu mujl nnnquwG wztuwtnwGQubrjl 6jl ztn ~wquw~br
UJnLUQ : UJu hnflbrmu 2rtWJru nbdrur pwrbLwLtmuo WJG qnronCiu t , n
rnL! ~wrtbLr t ub[1qnr6bL uCiwgw6 hnf1WjjlG nbdjluubrjl (Of1Wjjlu , 2b!1-
UWjjlG , uGCif1WJj1Ci L. WJLU) L. QCif1hwGrwUJbu hnflwqnJwguwG UJrngbu
Cibrr w~tnrLlmpJwG L!rw: 

nnnquwu nwgjlnCiWL tnbtuurllWJjl ~j1!1W11nLUQ WJU hnf1b!1nLU ub6 
u z wGw~nLflJnLU t UUlWUnLU nj_ ujlwjG pwror pbre w6bglJbLnL , UIJL 

uwL. hnflbrtQ ~r~Gw~r Wflw~wLmlijlg m nnnquwG trnqjlwJjlg UJw zul
UJwObLm hwuwr: UJu hnflbrtr lflwrwouwG zr2wGubrmli t'tmrewJtlG 
2rtbi1Q zwtn tunr [bG QCi~w6, L. nnnqliwG nbdjllijl tuwtulflmliGbrtQ ~w
rnfl b(i WI1W2 pbrbL tun!lQWjjlu 2rtbrjl OW~Wf1f1W~jl PW!10[1WQntli l., 
hblllL.wUJbu, hnflbrtr qbrtunCiwLtwgmli m WflW~WLmli: 

CGf'lhwurwUJbu WJu hnf1brr lflwrwMwG zr2wuubrmli UJbtnQ t 
~wunCill,JL!nr hbtnL.bL tunrewJru 2rtbrr nbdjlujlG , wnwCiouwUJbu uruJ 
Liw~wrt'1w~h pwrorwgliwuo : tunrewJhG 2rorr Liw~wr11w~o pwro
rwGwLm f1bUJpntli UJbLnp t ~nCi~!lblll uil2nQLLII1ntuGbr obnGwr~bL . 
f1pwGg Liw~Wflf1W~Q uwhliwCiL!w6 tunrmpJwG (3-3,5u) Ltrw lljuJhbLm 
hwuwr: 

Uwrqwqbl11GWJI1Ci qnpz nnnqbLh hnflbrmli utuwL nnnqnLL~ Llw
UlLUf1bLm qbUjf?nLLl nnnquwu trnqjlw[i ubO Liwu ztnwpCibrt t UUlWUnLLl. 



1n'lUJU1WflUWG hbUlhwGemt lfW2ll1nLU tuwJU1WpflbU1 pbpppmpjwG 
L4WJliwGGbp bG ul.l1b'l6Ltmu, pnLJubpp w6G m qwpqwgmu!] wGhwuw
~wtfl t Ulbllr mGbGmu, np!] h pbper GL1_wquwG L4WU16wri t lfwriGmu: 
nllnqliwG tpnqpwjp 4wGtumuG WJU hnrtbpp pbpppmpjwG L4WhL4WU
liwG m lfflWGg Wflli1Wiff1nllw4wGmpJwG pwpapwguwG 4wphnp o
rtw4Gbppg t: 

rG~UjbU bphwg Ltbfl[! ZWflWifflLtwopg , 'uwpqwqbUlGWjpG qnpz n
llnqbLil hnrtbpG opqwGw4wG GJmpbpnLt wriwGaGw1..4bu hwpmul/1 ~bG , 
GpwGgmli wqnUlp L4W2Wfl!] zwU1 er~ t: 1bU1hWL4bU, tunUlwgwGmp
jnLG[! (hwli14WL4bu wriLtnLJUlp lizw4mpJmG!]). opqwGw4wG L4Wf1Wfl
li1WGJmpbpnt.1_ L4Wf1Wf1Ulwgmuu . hnrtmli opqwGw4wG GJmpbpp L4W 
zwpp wLtbtwguwG, wqnll1p uGGifWilnLpJwG pwpbtwLtuwG, pG~1..4bu 
Gwh hn11r uU1pm4ll1mpwJpG Ltr6w4r LWLtwguwG 4wphnp ur2ngw-
11mu t: 

n~ pnlnfl UlbllbflnLU t. np uwpqwqbUlGWJpG qnpz nrinqbLP hn
llbflG mGbG hqnp hnllwzbfll/1 h LWL1. Wf1U1WhWjli1L1_WO 2flW4WJnLG 
Ull1flnL4ll1mf1w: 1bll1hWL4bu, LtwflbLwzbflli1P L4Wflpbpwpwp tunpwgm
li[!, lfflW 4nLLll1nLflW4wGwgnu1u. 4Gar4whwll1p4wJpG ull1pm4ll1mpw
JP ul.l1brt6muu G4wpwqpLtnll hnrtbflp pbpppmpJwG pwpapwguwG qnp-
omli mGbG npnzp~ GzwGw4mpJmG: . 

YwGnGwt.1_np qnpon11 ewupGbpp (pnLJubpp L1_bqbll1wgpwJp oG
pwgemu, unt.1_npw4wG bphmJp t) pwgwuw4wG hbU1hwGeGbpu Ltb
pwgGbLm hwuwp L4bU1E t uU1brt6bLifW2li1WL4W2li1L4WG wGll1wriwzbp
Ulbfl h wriw2flG hbpppG WJG UlwpwompJmGGbpmu, npll1bfl pwquwu
JW U1G4wp4Gbp ~bG hpliGWiff1Ltw6: 

Uwpqwqbli1GWJpG qnpz nrinqbLP hnrtbflG mGbG owGp ubtuwGp-
4w4wG 4wqu, hbU1hW1..4bu, hnrtfl uzw4mpjmGu L4bll1j;! t 4wll1wpt.1_p 
dwuwGw4rG· OL4li1PUWL tunGwLtmpJwG L4WJUwGGbpmu : Ywphnp t 
hwGewJpG L4Wf1WflU1WGJmpbpnt.1_ uwhuwGLtwo dwli4bl.I1Gbpmu m 
~wtflwpwdpGGbpnLt pnLJubpp L4Wf1Wfll.I1Wgmurr 

q.pll1whbll1wqnll1w4wG hpuGwp4Gbpp m Upwpwli1JWG hwppw
LtwJflP WllW2wLtnp U1Gl.l1bumpJmGGbpp Wflli1WifflW4wG hwpmul/1 
tflnpau wumu t WJG uwupG, np wqpnU1btuGr4w4wG hwuwtrfl ur2n
gwrimliGbpp hwliw4wpq 4Pf1WilbLm lfbl4emu 4wf1bLP t qpbpb w
llwGg pwgwllnLPJWG uzw4Ltnll pntnfl pnLJUbppg UUlWUWL llh4nf11fWJpG 
pbpp: 

urtnts t:J'-1. ULYULr 1nrtt:Jr t:J<-t 'WUus Ut:JLrnrusruu 

U11mll1 u WL4WLP hnllbflG pGpGmpnLJG hnrtWJpG qnll1p ~b[i 
4wqlimli h hwGifbU b!i qWLPU WJL hnflWJpG qnll1pGbpmL1: 1nflbf1p w-
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rtw4wLmuG m WL4WLflwgmuu LWJG ll1wpwomu mGp bp4(lwqG1fp pn
Lnfl UWJ[lgwuwpwGbpmu, 4flnLU t wnW2[!Gpwg pGmjp lin~ upwjG JnL
pwhWU1nL4 hnrtWbf14f1wpwGw4wG m 4LPUWJW4wG L4WJliwGGbpp ,. 
wnu n~ 6pzll1 wGppn1..4nqbG qnromGbmpJwG WfllfJnLGp t : . 

'l)pn~ . r.UnpnL~lip U1LtJWLGbpnt.1_ wztuwphmu WJUOfl wLtbLr ewG 
950 ULG hb4li1Wfl ll1wpwompJmG WJU 4wu wJG wul.l1p6wGp wrtw4w
LWO bG, ru4 4..U.Ynt.1_1fWJP Ulbrth4mpjmGGbpp hwuwOWJU WflW4WL
uwG m 6wh6wguwG hbll1liwGpnt.1_ wt.tbLfl pwG 20 liLG . hb4li1Wfl UlW
pwompJmG qJmrtwl.I1GU1buw4wG oql.l1wqnpomupg lfmpu bG b4bL: 

UpwJG Gwtu4rG tunphfllfWJpG UpmpJmGmu wrtml.I1Gbpu . wL4w
LflGbp!], pG~1..4bu Gwh WflnLl/1 m WL4WLP hnrtbflp hwliwLflf1Gbp[) qpw
rtbgGmu bG 120 liLG hb4li1Wfl 4wu wupn112 hnrtwJpG UlwpwompjwG 
5,4%-[!, [)Ul/1 npmu qmll1 WflnLU1Gbp[) qpwrtbgGmli bG 2nlfl2 17 liLG . 
WL4WLflGbpQ· 35 ULG. pu4 WflnLUl m WL4WLP hnrtbflp hwuwlflf1GbpQ · 
70 liLG hb4ll1wp: Cwl/1 pb EP~ ewGw4fl Wflbfl L4Wf1mGw4nrt hnrtbflp 
uGifhwGmr li1Wr"Jw6mpJmGQ, npUlbfl lfflwGe npnzw4r hnflWJpG hw
liwLflflGbp bG 4wqumu, Gwtu4flG tuU1U li1WflWOpp 1 0%-pg n~ L4W4wu 
uwuG bG : UflnLl/1 hnrtbflG WllwLtbL ubo UlWflWOmli mGbG rtwqwtuu
UlWGmu, Uphlili1JWG Uppppmu, Ufl2PG li UU1nppG 'TlnLtnLdfllimu , nL4-
pwpGwjp hwpwt.1_mu, Ul12l1G UupwJp hwGpwl4bll1mpJmGGbpmu li 
UGifp4nLt4wumli : 

Urtmli1Gbp[! libo Ulwpwomu mGbG untupwhnrtbflp qnll1mli, pu4 
WL4WLflGbpQ· zwqwGw4wqnLJG h qnpz hnflbflp , pG~1..4bu Gwli uhwhn
rtbflp, uwuwlip untupwhnrtbflp qnll1pGbpmu: UnLnlfGbpu hpuGw4w
Gmu U1WflWOL1_wo bG WUU1WilU1WtflWUU1WUWjpG li zwqwGw4wqnljG 
hnrtbflp qnll1pGbpmu, liwuwup Gwli· qnpz hnrtbflp bGpwqnUlmu : 

UpwJG 2pGwull1wGmli WflW4WLWO m WL4WLflwgwo hnrtbflp UlW
pwompJmGu 4wqumli t 30 liLG hb4u1wp, 1Gif4Wull1wGmu· 7 ULG hb4-
li1Wfl, 1mGqwppwjmu· 1 ULG hb4li1Wfl li wnG : uliwG hnrtbfl[! pwt.1_w-
4wG Ulwpwomu mGbG UUu-mu, YwGw!fWJmli, UL1_ull1fl'lULPWJmli, 
UupwJp, Lwll1pGw4wG Ulibpfl4wJp m U~rr4wJp qphph pnLnf1 L4b
ll1mpJmGGbpmli h t:JLtrnL4WJP lip zwre bf14f1Gbpmu: 

Urtw4wLWO m WL4WLpwgwo t Upwf1Wli1JWG hwppwLtwJflP li1W
pw6pp J2Wilnf11fP9 wLtbLflG, n[l[! 1WJWUll1wGp hpliGw4wG bp4pwqnp-
6w4w!i qnll1pG t: 

/Jrznit.nu/Jfl. Urtmll1 hG 4n~Ltmli WJG hnrtbfl[!, npnGp pphGg L4f1n~p
LnLli , uwuGwL1_n[lWL4bu Wf1UWU1WpGw4 zhflUlnLU, L4W[lmGw4mu bG 
qJmf1wli1Gll1buw4wG pnLJubpp hwuwp pmGwLtnr pwGw4r hbzU1 LnL6-
Ltnrt Wflbp: UrtmUlGbpmu 2f1WLnLJO Wflbflp ewGW4[! 4wrnrt t hwuGbL 
upG~h 3-5, GnLJGpu4 30% li wt.tbLflG, npnGe L1_Gwuw4wf1 bG pnLJubpp 
pGw4wGnG w6p m qwpqwgliwG hwliwp: UJif Wflbfl[! hpliGw4wGnu'i 
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Gl::iplJLUJWQUnLU l::iG Gwmr~mu~ . uwqul::iq~mu~ Ll LIWLQ~ni.U~ Jnnfl~l)
GI::ip, umL:PwmGI::ifl, LJwppnGwmGI::ip m l::ipLJLJwppnuwmGI::ip : Uul::iuwttuw
uwl.Jwr m ~muwttnr Gl::ipqnpom~Jmu mGI::ignfl WflQ unl)wG t, wlljw 
Gwmr~mu~ Innfl~l)Q : 

!XrwlnlJO Wfll::ifl~ LJmmwLJmliQ hnflwqpmummu ml::ifl~ t mGI::iGmu 
Ll::inuwJ~G wlljwflul::ir~ hnfluwhwpuwu, hpwptuwJ~G dwJ~euwG 
ou~wgemu wu2wmttn11 qwql::irmu m qnlnrz~GI::ipmu l4WflnLGwLJnfl 
66Up~ m Elnfl~ hl::imwqw ltbpw~ntuuwu Ll Elnfl~l)ub[l~ m umt:flwm
Gbfl~ ltbpwouwu, pmuwLJwG uuwgnpl)Gbfl~ mWflflWLmMwG, ~G~Ujbu 
Gwll hwuewJGwgttwo tunrewJ~G 2flbpmu l::iflw6 Wflbfl~ Ltbr pwro
rwguwu hbmllwuentt: 

liflbfl~ LJmmwLJmliQ, QUm cu.~ . l{ungLJm Ll u .U. '1-~linJ~. ml::ifl~ t m
Gbumu Gwll ~nzl::igpuwG , WJU~UEU ewum u~~>ngntt Wfll::ifl~ ml::iflW
~ntuuwG m LJmmwLJuwG DWUWlljW[lhntt: uuwG ollmt 1 ewn ~u mw
flWOnL~JWU Ltrw ~wrn11 l::iG ~mmw~Ltl::iL 2-20 u1 wql::ip : Cum l{.U.4n4-
l)WJ~ mY.JwLGb[l~ . mwpb~wu gwuwe~g ottLJ~wunu bu wugumu 2735 
LiLG mnGGw hbzm Lnt64nfl Wflbp : 

U11mm hnflbfl~ wnw2wgmuo LJwuj~wo t tunrewJ~G 2flbfl~ 
PWflOfl uwlJWfll)WlJ~. hnflwl.Jwqunfl UWjflwml::iuw~GI::ipmu m tunrew
J~U 2flbflnLU ul::io ewuwLJm~jwup LnLOttwo Wflbfl~ wnlJWJnL~JWU, 
PWflOfl 2DflUnL~JWU lljWJLiwGGI::ipmu mbfl~ mul::ignfl ~Gml::iuu~Lt qntn[l
zwguwu Ll WJL lljwm!Swnul::ir~ hl::im: 2nrwJ~G ~L~Liw mubgn 11 lJ.lWJ
uwGGbpmu, npmbfl qnLnrzwgmliQ ubo ~w~n4 qbpwqwGgmu t ~wlf!
Lj_nfl mbflnLUUGfl~ ewGwLJo. lljWJUWUUGfl bG umbflOttmu tunflEWJ~U 
2fll::ipmu m hnflwnw2wgunfl uwJpwmbuw~Gbpmu l::iflw6 Wflbfl~ hnfl~ 
LiwLJI::ipl::iumu LJwu Gpw Ujfln:fl~LnLli ~mmwLJ41::itm hwuwp: 

Cum l{ . U . Ltnltl)WJ~ . qntnrzwguwG li~2ngntt hbzm Lm6Ltnfl Wflbfl~ 
wrmwhnueo Lib~ ubqnumu hl::il.Jmwr~ hwzttntt LJwrnfl t hwuGbL 500-
1000 m: liflnLm hnflbfl LJwpnfl l::iu WOW2WUWL Gwll l)wzml::ipu wGLJw
GnG nL PWflOfl Gnpubrntt nnnqbLnL hbmllwuentt: uuwG ollntt WOW2W
gw6 WflnLm hnflbflQ ~n~Ltmu bG bf1/jf1nflfJWJ/7U ljwtJ Wflhbumwljwu w
flnLmul::ip: 

1 PGw~wG lJ.lWJliwGGI::ipmu Wflmm hnfll::iflQ LJwu pnlnrn411G qmpLJ 
l::iu pmuwLJwum~jnLu~g , ~WU Wjuml::ifl WDnLU bu wmuua ~(j UlflWUI::i[l. 
pwror ouunm~LJ 6Gzuwu l4WJliwGGI::ip~G hwruwrLtwo pnLJul::ir : 
Uflmmubfl~ pmuw~wG owo~mJ~tJ u~wLnLUflfl ~t. WJG 4wtuttwo t Wflb
fl~ pGnlJ~~g m ewuw~~g : Unttnrwpwfl WflnLLnubfl~ pmuwltWUnL~JnL
Go pum~wqrttmu t PWflOfl unturwJUnL~JWUp: b~b unttnrw~wG , l w
flW~WLWO hnfll::ipnul w!Snfl hwgwqqj1 m ~~~l::inuwOLUfl~wttnr pnl]ul::i
fl~ untuflWJUnL~jnLUQ ~~ qbpwqwumu 10 %-[l. WUJW unl)WJ~U Wflni.U1 -
(jbp~ pmuwLJwGm~JWu untuflWJUnL~JnLUQ hwuumu t 10-30%-~ (~~-

176 

UWWUWlljWmWj~U eul::irn:P~m WflWPnLJU, oz~ul)fl} , ~uLJ hw!Swtu Gwll 
40-55%-~ (wuwlljwmwj~G qnmm uuwL~ WflWpmJu): 

Uflmmwj~G hnfll::iflG QUm ~pl::iug wnw2wguwu umnpwpwdwu-
ttmu bu 2 l::iu~wm~Ujl::ifl~· 

w) h~l)[lnlinp:fl WflnLmul::i[l , npnue wnw2wumu l::iu hwuewJuWg-
ttwo tunflEWJ~G 2f1Gfl~ · uw~bpbu~G unm l~GI::iLm lljWJliwGGI::ipmu. 

p) wttmnunr:P WflnLmubfl , npnue ollwttnrttmu l::iG tunrewJ~U 2fll::i
fl~ tunfll~UI::iLnt UjWJUWUUGflnLU, WflW~WLWO hnf1WOW2Wgunfl UWJ[lW
mbuw~ubfl~ Ltrw : 

Uflmmul::ifl~ nrw~w~wu ~wquu wul)flWI)wnumu t l)flwGg wrmw-
e~G hwm~wu~zubfl~ ttrw : Unttnpwpwfl hwGI)~lljnLU l::iG ~bflllWJ~G . 
~nr~nz, ~wg Ll ull wflmmul::ir : b~l::i wflmmul::ipmu ql::ipw~znmu t 
Gwmr~mu~ ElnflQ, WlljW hnfl~ uwLJI::ipl::iu~G WOW2WUnLU t ~l::iflll, ~u~ 
~wlg~mu~ Ll uwqubq~mu~ Elnfl~l)UI::ifl~ wn~WJnL~JWU l)Ol4EnLU, n
pnue w ~e~ bG ou~Gmu ~rl::iug pwror tunuwttwoom~Jwlip , qwpqw
Gmu bG ~wg wflmmul::ir: b~l::i wfll::ifl~ LJwqumu ql::ipw~znmu t Gwmr~
umu~ unq:pwmQ, ollwttnrttmu bG ~nr~nz WflnLmul::ifl, ~u~ ul::io EW
Gw~~ unl)WJ~ wn~WJnL~JWU l)l::il4EnLli opqwuwLJwG UJnL~I::ifl~ LnLOI::i
L~nL~JnLUQ ul::iowumu t, Ll hnfl~ l4fln:P~LQ ol::ine t pl::ipmu umq (ull) 
qnLJG: 

u4 . 22. U[ltufltuUlJtuCi htufl~tulj_tuJflP wt4wtf1-tuf1mUlutw 

Uflbfl~ pwztuuwG pumJ~~ ml::iuw~l::im~g wflmmul::iflQ umnpwpw
dwGt~mu bu· 
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W) uwljbpbUWJ~U , bpp Wl'\b[1Q pwztul{mu bG hn11~ 0-30 uu zbp
U1nLu. 

p) tunr l..llrn-1>tlLWJ~U , bpp W'lbro pwztul{mu bG hn'lr wupn'12 
l..llrn-1>tlLmu' urG~L. tunrEWJ~U 2f1bpQ : 

LJwrL.nr GzwGwljmpJmG mur GwL. WI'\WJtlG hnr~qnur mwrwo
uwG tunrmpJmGo: bpb 2f1WLnLJ6 w11bro pwztul{wo bG hn11r 0-30 uu -
zbrmbrmu , w1..4w 11-rwuE 11-wul{mu bG pwror w11wLJwLw6 ljwu w'lm
mwJtlG. 30-80 UU zbpmbpmu ' WI'\WlJWLWO, 80-150 uu zbpmbpmu tunr 
W'lWlJWLWO, ~ulj W'lb[1Q 150 uu-~g tunr QGljw6 ttlGbtm 'lhl..llEnLu' nl 

LU : 

Ll.j . 23.U[1Wf1WLI1JWG hw[li}Wl{WJfltl WL4WLtl -wrtmli1Gbfl 

U11mm hn11br~ punrnz wnwGoGwhwmljmpJmGGbp~g ubLJG tL hn
'1~ l..llrn-1>~L~ uwhuwGGbpmu ll1'1UWJ~G uwuG~ljGbp~ , url~Q~mu~ , bp
ljwp~ m wumurG~ OEUtl'lGbptl hwuw~wtjl ll1bi'\WPWZtul1.w6mpjnLUU t : 
U'lnLU1 hn'lb[1Q l..ljW(1mGwljmu bG ~ (j ~ ~(j EWUWljmpJWUp orqwGwljwG 
GJmpbr. mGbG n ~ pwror 4twGnllmGwljmpJmG (1 0-20 uq tljl{ 1 oo q 
hn11mu) , hmumur ljwqumu qbpwljznmu bG .1>mtl1.nppmGbpQ , E~~ t w
qnmr L. hwGEWJtlG uGG'lwmwrrbr~ EWGwljQ , nbwljg~wG unl{nrw
pwr pmJL h~uGwJtlG t (pH=7,3-7,5), ~ulj un'lWJ~G w11mmGbpQ w~E~ 
bG oGLJGmu pwror htluGwJGmpJwup · pH= 9-11 : 

U11mm hn11bru punrnzl{mu bG pGwljwG gwor pbrr~mpJwup : U
'lbr~ pmGwl{np hwmljmpJnLUQ nrnzl{mu t 'lrwug ljwqunl{ m tm6b
L~mpjwup : Unwl{bL pmGwl{nr t un'lwG , hwubUwmwpwr 1..4w4wu pm
Gwl{nr hwmljmpJmG mGbG Mupwppl{wJ~G Gwmrrmuo (Na2S04), 
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Mupwppl{wJ~G LJwLgtlmuo (CaS04): qr1..4uo WJL w11br~ m11bLJgn'l t , 
mumr Gpw ub6 EWGwljmpJnLUQ hn11br~ gwop pbpp~mpJWU gmgw
G~z t: 

'-l. . U . l.Jnl{'lWJ~ . '-1..'-l. . bqnpnl{~ L. mr~z Gbp~ ml1.JwtGbpnl{, pmJL w
'1W4WLW0 hn'lbpmu pbf1EWU1l{mpjmUQ tl2Gmu t 10-20%-nl{, u~2wlJ 
W'lWlJWLWO hn11brmu' 20-50%-nl{, mdbl'\ W'lWlJWLWOUbpmu · 
50-80%-nl{: U11mmGbpmu pntnrnl{ru pbrE l~ umwgl{mu, WJL u~wJG 
wnwGo~G pnLJUbf11..ljWhl..ljwGmu bG ~pbGg ljbGumGwljmpJnLUQ: 

Utftwt/Jubfl- Ut4WL~Gbr bG 4nll{mu WJU hn'lbf1Q , nrnGE 4twG
l{w6 l{~6wljmu l..ljWpmGwljmu bG ub6 EWGwljmpjwup tjlntuwGwljw
J~U Gwmr~mu L. punrnzl{mu bG wGpwrbtwl{ wqrn.1>rq~ljwljwG hwm
ljmpJmGGbrnl{: UtlJWL~ hnl'\bf1Q GnLJUI..ljbu ljwpn11 bG l..ljWpmGwlJbL 
hbzm tm6l{n'l Wl'\bf1 , uwljwJG wGhwubuwm wl{bLtl Etl~. EWG W'lnLU1-
Gbro: SwtjlwumwGwJ~G qnmmu, hwm4w1..4bu uL.whn11brmu, zwm 
'lbl..llEbrmu Wf1W2WQWO 2f1WlnLJO W'lbf1 pntnrnl{~G ~b(j l..ljW[1nLUW
ljmu: 

!"> mwppbpmpjmG WllnLU1Ub[1~. WLlJWLtl hn'lbf1Q unl{npwpwp 
2f1WLnLJO W'lb[1 bG l..ljWpmGwljmu n~ pb hn11~ l{bp~G zbpmbpmu, WJL 
nrnz tunpmpJWU l{pw: UtlJWL~wguwG l..ljpngbumu hn11~ lJLWUnll hw
UWL~f1Q hwqbGmu t Gwmr~mu~ rnGnl{ , nrr hbmL.wGEnl{ WflW2WUnLU 
t h~uGwJ~G nbwLJgrw, L. pwrorwumu t opq.wGwljwG m hwGEWJ~G 
urwgmpjmGGbrtltm6bL~nLPJnLUQ : 1~UUWJtlU nbwljg~w(j WflW2WUnLU 
t hwGEwmbuwljubr~ htl'lrnttlq~ L. 4twGnl1 hwuwL~rmu Gwmr~mur 
m hni'\WJtlG LnLOnLJP~ wotuwppl{WJtlG 4WLQ~mu~ ut12L. U1b'1~ mGbgn11 
tjlntuwGwljwj~G nbwljg~WJ~ zGnph~l{ : 

· ]Na+ ( ) ] Ca
2
+ hn11 lj .lj . Na + + Ca HC03 2 = hn11 lj . lj . + NaHC0 3 : 

Ut4WL~Gbp~ 6wquwG l{bpwpbpJWL ljwG u~ EWU~ mbumpjmGGbp: 
flpwGg hwuwr QU'lhwGmpG WJU t. nr 6wGw~l{mu t Na ~n(j~ Wf1W2W
U1W(1 'lbf1Q wGpwf1bLWl{ WLlJWL~WljwG hwmljmpjmGGbptl WflW2WQ
uwG qnp6mu: 

~UU1 LJ . qb'lrnJg~ lJnlntl'l E~U~WJtl mbumpjwu· WLlJwttlGbpG w
flW2WQbL bG UWU1(1~mu~ ~bqnE W'lb[1nl{ W'lWlJWLWO W'lnLU1Ub[1~ w
'lWQbpouwG QUPWQEmu: 

1n11mu zwm Gwmp~mu~ W'lbf1 L~Gbtm 'lbl..ljEmu l..ljWJUWGGbp bG 
UU1b'l6l{mu 4LWUnll hWUWL~rtlg UWU1[1~mu~ ~nGGbrnl{ mrtlz ljw
mrnGGbpl{wGbLm hwuwp: 
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~ . <lbl)flnJg(! mwf1pbrmu t WL4WLI1 hn'lbfll1 qwrqwguwG bf14m 
Lt'lmL 

w) hnrtbf111 WI'\.W4WLnLli Gwmf111mlil1 ~bqnE Wl'\.bf1nt.t, WJui1GEG w
l'\.nLLnGbf111 wnw2wgmu, p) wrtmmGbf111 Wll_wqb[l6mu ~ WL4WLI1 hnrtb
f111 qw[lqwgmu 11fl JnLJ1whwmm4 UjJ1n~I1LI1 ljwnmgY,w6Ent.t m hwm-
4mpJmGGbrnt.t: QulJl nrmu, Wll_nLl.IlUbJ111 Wll_Wqb[lOUWG LjlnLLnLU 
Y.<lbl)flnJgG wG2wmbl t bflbE ~wq · w) Lm6bLI1 wrtbf111 hbnwgmu, 
p) Uni)WJI1 WrlW2WQnLU, q) hnl'\.11 liwuGI14Gbf111 fli1UUjbf1UnLU ~ l)flWUQ 
mbrtwLt'lntumu l)blljl1 Ujf1n~11LI1 tunr 2bf1l.Ilbf1o: UwljwJG ~bqnE wrtbrnt.t 
WrtW4WLW6 Wll_nLlllGbf1119 WL4WLI1Gbfll1 WrlW2WgliwG lilbumpjmGG 
mGI1t.1,b[lUWL hwuWflOL ~11 4WflbLI1: 

Urumuw~ 10 

'lnrtbfltJ ~wpqwpwUnLU[! [!ULn WI'[W~WLWOnlp]WU WULntJlSwutJ 
(4.U.4ml_l)wJtJ L. 4 . '-l . tqnpml_~ ~wpqwpwuuwu u~qpnLUQ[!) 

U1J.w4WLWOnLpJwG Ln~L4Q . !nflllGwgnflllO mnljnuGt.rntl 

.i. 
'lniJ.~ WIJ.wljw- 3 C: s 

"' 
c:. ;;. 

<= 3 " " 
'i" ;:: 

?I "" [WOnLpJmGo " "?"" 3 "' .J::.. 

"' 5 "" ..::l.J::.. 5"" '"" 3 C:- 3 .J::.. 
3.J::.. 

~3 3.J::.. £3 <= 
.J::.. .A-'-" 3~ ~~ c:. :t-5:: 3 5 c:.S 

.J::.. 

""" f3 2'3 
c:. 

~.J::.. "3 ".J::.. :::,3 " 01- :::::><= :::::><= ::>.A- :::::>c:. 01.1'1- or 
qnroGwljw-
GnLil n! WIJ.W· 
ljW[WO(ljwll <0.15 <0,15 <0,15 <0,15 <0,20 <0.25 <0.15 
l'nlJl WIJ.Wljw-
[WO) 

"" ~ 
5 
3 

~ 
" :::::> 

<0 .30 

II 

I 

I 

ramn WIJ.wljw- 0,15-0,25 0,15-0,30 0,15-0,25 0,15-0,25 0,2-0, 3 0,25-0.4 0,15-0.3 0.3~6-
[WO 

U~2W4 WIJ.W· 0,25-0,4 0,3-0,5 0,25-0.4 0,25-0 ,5 0,3-0 ,6 0.4-0. 7 0.3-0 ,5 0,6-1,0 
ljW[WO 

0Ldb1J. WIJ.W· 0,4-0.6 0,5-0.7 0,4-0,6 0,5-0,7 0,6-1,0 0,7-1 ,2 0,5-0,8 1.0-2.0 1 
ljW[WO 

U!J.mtnGhfl >0,6 >0,7 >0,6 >0.7 >1,0 >1,2 >0,8 >2,0 l 
UL4WLI1Gbf111 wnw2wguwG 4bGuwpwGw4wG mbumpJmGQ qw[l

qwg[lbL t 4..f1..4.11uwuuo. nro qmGmu t , nr Gwlilf111mlil1 wrtbfll1 wrtp
JnLfl bG OWilWJnLU li1WtPWUlllWUWJI1G h WUWUjWl.IlWJI1G nrn2 tulipl1 
pnLjUbfl (o211Uflfl , Wll_WpnLJU ~ WJLG): Pmuw4wG uGwgn[lflUbfll1 hwG
pwjGwguwG l)bUjEnLU WrlW2WGmu bG ub6 EWGw4mpJWUp Wrtbfl, WJfl 
pY,mu unl)w: 1nrtl1 hwrumwgmuo hb2m LnL6Y,nrt wrtbrnt.t wnw2 t pb
rmu UflW 4LWUOI'\. hwliwLI1fl11 hwqbgmu UWlilf111munt.t u hnrtbflG wu
li1116wGwpWfl Y.bfl bG w6Y,mu WL4WLI1 hnrtbrl1 : 

180 

gwGI1 n[l WL4WLI1Gbrl1 WrlW2WgliwG qnr6mli ub6 l)bfl t tuwrtmli 
unl)wG, muml1 pGw4wGnrbG hw[lg t wnw2wGmli, pb 11G~Ujbu t WJG 
hnrtmli wnw2wGmu: PGw4wG UjWJliwGGbrmu unl)wG wnw2wGmu t 
Gwmrl1mli UjW[lmGw4nrt hf1wptuwJI1G ~ GumY,w6EWJI1G WUjWf1Ubfll1 
hnrtliWhW[lnLlil1g: =lnrtliwhwruwG oGpWQEnLU WU2Wlllt.1,w6 hl1liEbflQ 
(Ca, Mg, Na ~ WJLG) Lt'lntuwql)bgmpjwG lib2 bG umGmu hnrtWJI1G LnL
OnLJPI1 w6tuwppt.1,11 hblll ~ wnw2wgGmli hwuwlljwl.IlwutuwG 4wf1pn
GwmGbf1, WJI) pY,mli ~ Gwlllf111mlil1 4wJ1pnGwm: Unl)w 4wf1nrt t wnw-
2WUWL Gw~ ~bqnE wrtbf111' hnrtWL4WLI1 libmwrtGbf111 4wf1pnGwmGbf111 
hbm Lt'lntuwql)bgmpJwG, 11G~Ujbu ~ hnrtl1 4LwGnrt hwliwLI1J1mli brtw6 
GWlllJ111mlil1 ~ hnrtwJI1G LnLOnLJPI1 4wppnGwmGbf111 4WL911mlil1 4wli 
w6tuwppt.1,wJI1G 2J1W6GI1 Lt'lntuwGw4wJI1G nbw4gl1wJI1 hblll~WGEnt.t 

Na2S04+Ca(HC03)2~CaS04+2NaHC03, 

hnl'\.4 -4- + Ca(HC0,)1 ~ hnrt4 -4- + 2NaHC03 , ]~+ ]~~ 
Na+ - -

hnrt4-4- + H ?C01 ~ hn11. 4-4 - + Na?C01 : 
]

Na+ ]H+ 
Na+ - - H + - -

1n11.mli unl)wG wnw2wGmli t Gw~ 4bGuwpwGwljwG 6wGWUjWJ1-
hnt.1,: O[lqwGw4wG uGwgn[li)Ubfll1 EWJEWJOWU dwuwGw4 WrlW2WUnLU 
bG wqnmwJI1G. MupwJI1G m wn ppmGbf111 wrtbfl, n[lnGg wGI1nGGbf1Q 
4LWGY,mli bG pnLJUbfll14n'llil1g. 11u4 UWlllf111mliQ ~ 4WL911mlio WI'\.WJI1G 
LnLOnLJPI1 w6tuwppt.1,11 br44wppnGwmGbrl1 hbm wnw2wgGmu bG un
I)W: Uni)W 4wpn11_ t WrlW2WUWL Gw~ 4bGuwE11lil1w4wG Uj[lngbuGb
flnY.' orqwGw4wG GJmpbfll1 wnljwJmpJwlip wGoflW4JW9 UjWJliwGGbr
umu unq~Wlll nbl)mljgn'l pwljl.Ilbfli1WUbfll1 oqGmpjwlip UWlllfll1nu.ll1 
umL~wml1 Y.brw4wGqGuwG Ujflngbumu: 

4.bf1Q Gzt.tw6 lilbumpJmGGbrmli WL4WLI1 hnrtbfll1 wnw2wguwG 
ljwu , 11G~Ujbu wumu bG, WL4WLI1WgliwG Uj[lngbul1 hl1liGw4wG UjWlll-
6wnQ awGw~Y,mu t Lt'lntuwGwljwJI1G Gwmpl1muo: U11wdwuwGw4 
uwhliwGY,w6 t, n[l hnrtl1 4LwGnrt hwliwLI1J1mli brtw6 liwqGbql1mll[! 
UWlllf111mlil1 hblll nrn2w411 Lt'lntuwql)bgmpjwG l)blljEnLU GnLjGUjbU tw-
ljwG l)bfl t tuwrtmli hn'lbfll1 WL4WLI1wguwG qnf16mu: . 

UL4WLI1 mi1Ujl1 hnrtbflG oum 11rbGg 2f1WJI1G nbdl1lil1 ~ l)flW hbm 
4wlljt.1,w6 lil1 2WflE hwm4mpJmGGbrl1 flflU~nruwG (wrtwJI1G nbdl1lil1 ~ 
hmlimuwqnjwguwG wnwG6Gwhwm4mpJmGGbpl1) umnrwpwdwG
Y,mu bG bflbE hl1liGw4wG m11Uj11 · wY,mnunr~. 411uwhl1flf1nlinr~ h hl1fl
J1nlinr~: u2Y,w6 llli1Ujbf1G 11flbGg hbflpl1fl, QUlll qnml1wljwG hwm4w
GI1zGbf111, Wl'\.bfll1 El1lil1w4wG PWI'\.WflflnLPJWG ~ wL4WLI1w4wG hnrl1qn-
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G~g t.J.brl.J hn'l.W2bf1Ln~ hwuLnmpjWU ULnnpwpwctwGt.J.mli b(j u~ 2WJ1fl 
bGpwLn~l4bJ1~, ubnbpjl Lt Lnbuw~Gbr~: 

~ UL~WL~Gbp~ wnwt.J.bL ~wpltnp owq.muGwpwGw~wG Lt libLrnrw
LnjlQ wnwGoGwhwLn~nLpJmGGbp[! (p~u~w~wG PW'l.WI'lJlnLpJnLG[] , WL
~WL~wgliw(j WULn~!SWu[!, :j)~q~~w~w(j m oltwpw(iw~wG l.J WJL hwLn
~nlpjmuub[lu m hwLn~wG~zGbpu) l4WJliwGwt.J.npt.J.wo bG Lnbll.P ~nG~
flbLn 2J1WpwGw~w(j l4WJUWGGbpnt.J.: 

UL~WL~ hn'l.bflG mGbG QWJLnmG WJ1LnWhWJLnt.J.w6 owq.muGwpw
Gw~wG hnp~qnGGbpnt.J. hnflwJ~G l4J1n:P~L : '-l.bpjlG Lnbll.w~mLnw~ (A) 
hnpjlqnGG mGjl lintupwq.nlJG q.mGwt.J.npmu, ljlnz~wgwo m ljlmtup t : 
1nr~qn(ijl hwuLnmpJmGu hwuGmu t u~G~l.J 25-30 uu: UJU hn'l.bfl[! un
t.J.nrwpwp Wflbp~g m ~wppnGwLnGbp~g Lt.l.wgt.J.wo bG : UL~WL~W~wG 
~wli pLJmt.J.~WL (B) hnp~qnGu L4W[lmGw~mli t ubo pwGw~mpJWUp 
~LwGt.J.wo GwLnp~mu, mctb11. wupwgwo t, mG~ uJmGwGuwG ~wu 
l4J1~qUWJWOI.t ULn[lnL~LnnL[lW , hW(lnLULn t ~wt.J.WJ~(j :j)pw~g~wGb[lnt.J. , 
wupwgwo zbf1Lnp hwuLnmpJmuu ~wf1n'l. t L~GbL 20-30 uu 1.t wt.J.bL~G : 
B 1np~qnG~g Gbpplt oG~wo t bGpWWL~WL~W~w(j ~wu W'l.WJ~U hn
Jl~qnuu, npo hwpmuLn t ~WL~mu~ ~wppnGwLnnt.J. , Lnt6t.J.w6 Wflbrnt.J., 
~G~l4bU Gwlt q.~l4Unt.J. Lt LnWJ1WOt.J.mli t u~(j~l.J 30-40 uu tunrmpJnLU[! 

UJ'lWJ~(j hnp~qnG~g Gbpplt [!G~wo t LnWflpbfl libtuwG~~w~wG 
~wqunt.J. Lt hw!Swtu Wflbrnt.J. hwrmuLn UWJflWLnbuw~u · c hnpjlqnuu: 
UWJWO hn'l.WLnPL4~G , hmlimu~ l4WJ1nLUW~nLPJnLU[! WL~WL~ hni'J.b[lmli 
~wpni'J. t li~wGq.wliwJG Lnwppbfl pwGw~~ L~UbL : 4wtut.J.w6 ljlntuwGw
~WJPU GwLnp~nLli~ l4WJ1mGw~mpJmG~g, WL~WL~ hnflbflu LllGmu bu 
pmJL WL~WLpwgwo (5-10%), WL~WL~wgwo (10-20%) LJ WL~WL~Gbr 
(20%-~g PWJ10J1 t) : 

UL~WL~ hn11.bJ1G w~pjl bG [!G~Gmli ubo Lnbuw~WflWJ1 l)pliwrl(lmp
JWUp (u~G~Lt 0,9-1,5 ~qluli2 ): qbptunGwt.J. t.J.jl!Sw~mu t.J.wflbL~u tujlULn 
ut.J.wflt.J.mli bG, ~u~ ~nJ1 t.J.~!Sw~mu wnw2wgumu bG ~nzLnbp : Pm1 ubr~ 
WJ1UWUlGbpG WL~WLPWgwo WUnLJ1 zbpLnnt.J. ~b(j ~WJln'l.WUnLU pwljlwG
gbL: UL~WLP hnflbpG mGbG PnLJUbfl~ w!S~ m qwpq.wguwG hwliwpwG
pwt.J.WJ1WJ1 :p~q~~wp~u~w~wG m :p~q~~w~wG hwLn~mp1 mGGbr : 

urttJrr un.uS!usmuc l:i'-1. 4msu4mLJc 
ururus3uu 1urrau'-l.u3rr 1nr1tJrnw 

1n'l.b(1mU lt tunJ1pWJ~G 2J1bf1nLU uni)WJ~ WllW2WQUWU libtuwu~q
U~ L4W[lqwpwGliwG hwpg(! t.J.w11.mg ~ t.J.bp hwJ[lbGw~w(j l.J WJ1Lnwuwh
UWGJWG hbLnwqnLnnflGbpjl mzwl)pmpJwG ~bULnflnGmu t : Uni)WJ~ w
nw2wguwG t.J.bpwpbf1JWL ~wG LnWflpbp LnbumpJmuubr Lt t.J.wp~woubr : 
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ub(l~WJnLUU WJil nL'l.'l.nLPJWUp q.pLnw~wG pwuwt.J.b!SQ l)bnl.Ju 2W[lnL
Gw~t.J.mli t: 

nLUmliGwupJ1nll.Gbp~ ubowuwuGmpJnLUQ q.Lnumli t , np uni)WJp 
WllW2WQOWu mGjlt.J.bJ1UWL QGpwgp q.n)ntpjmu ~mG~ l.J, ~wtut.J.wo 
pGw~w(j L4WJUWGGbp~g , WJG ~WJ1n'l. t Lnb'l.~ mGbGWL LnW[lpbp q.n[l-
6nGGbpjl Gbpq.npompJwlip: 1WJLnG~ t WJG llJlnLJP(! , nr uni)WJ~ wnw-
2WgliwG t.J.pw tw~wG wqllbgmpJmG bG pn11.Gmu bp~pwpjlu~w~wG l.J 
2J1WpwGw~wG q.np6[!GpwgGbJ1Q, npnGp, bLGbLnt.J. Lnbll.~ L4WJUWGGb
flPQ, obnp bG pbpmu LnWJ1pbJ1 ~GLnbGu~t.J.mpJmG l.J nl'l.'l.nlflJmG: 

'-I. .U.4nt.J.IlwG q.LnGmu t , np h~lipbfl~ ~wppnGwLnubfl~ Lt bp~~wr
pnGwLnGbp~ lijlwgmpJmuGbp~ WllW2WQUWG, Lnh'l.WPWZtuliwG (li~q.
[lWg~WJ~) Lt ~mLnw~uwG l4J1ngbuu bp~pwq.GI)~ GzwGw~wL~ Lnwrwo
fl~ t.J.pw hGW!lWflJWG bp~J1Wfl~U~W~WG l4J1ngbuub[l~g lib~(j t: 

Unwt.J.bL [!Uilhwump !Swuw~mu t q.LnbL qwGq.t.J.w6WJpU-PJnLflbi'J.W
J~G l.J GuLnt.J.w6pwJ~G WL4WJ1Gbp~ hn11.liwhwpliwG wnW2UWJ~G l4fln
gbuubp~ oGpwgpmu un11wq.nJwguwG LnbumpJmuu (bfl~J1wp~u~w~wG 
LnbumpJmG): 

UL4WJ1 ~wqlin'l. hwGpwLnbuw~Gbp~, uwuGwt.J.nrwl4bU UWLn[l~nL
uw~wG WLJmUnu~LP~WLnubfl~ h~llJ1WLnwguwG L4J1ngbumli Na-jll.J K-~ 
~WLn~nGGbp[! wqwLnt.J.mli m wGgGmu bG hb11.m~ :j)wq, npQ l.J wnw-
2Wgumu t bp~J1nJ11lWJ~G ljwt.J.wJpG hwGpwLnbuw~Gbfl , unl)w l.J u~L~
g~mu : UJill4J1ngbuu ~wflbL~ t l4WLnljbf1bL hbLnltJWL ljbf1l4· 
Na2AI2Si60 16+nHz0+2COz~HzAizSizOa • H20+4Si0 • nHz0+2NaHC03: 

Ub[lWQpWJ~ q.nLnmli ~n[l m LnWfl ~L~UWJ~ Gbpq.n[lOnlpJWU Lnw4 
uWLn[l~mu~ brljljwppnGWLn(! t.J.bpw6t.J.mli t unt.J.npwljw(j uni)WJ~ : 

UnllWJ~ wnw2wgliwG t.J.bpwpbf1JWL q.nJmpJmG~ mG~ Gwlt WJL 
LnbumpjmG: '-l.bJ12~G~u tmpJmGG WJG t , np GwLnp~mu~ fllnJ1~1)~ m 
UnLL:j)WLnp W'l.bfl~ · wotuwppt.J.jl wnljWJnLf}JWU l4WJUWGGb[lmU I.JWL
g~mlijl m uwq.Gbq~mlijl wotuwppt.J.WJ~G lijlwgmpJnLGGbp~ hbLn ljln
tuwqllbgmpjwG uGpwgpmu wnw2wGmli t unl)w (b .1j1Lq.WJ11) l.J m
Jl~zGbp): 

2NaHC03~NazC03+H20+C02 : 
'-I..U .4nt.J.IlwG q.LnGmu t, nr unt.J.nrwljwG l4WJliwGGbpmu Guwu 

!SwGWL4WJ1hnt.J. ljWJ1n'1 t WllW2WUWL wGGzwG pwGwlj~ Unl)w: 
4 .3m . 4nctbt.J.G~ljnt.J.u UnLJU~Ulj WJU ljwpojlpG t , nr b . 1~Lq.W[lll~ 

LnbUnlf}JnLU(! q.~LnWW(1LnWilJ1WljW(j h~lipbp ~m(i~ : 
UnllWJ~ WllW2WQUWG hwpg~ t.J.bpwpbf1JWL npnzwlj~ !SwGw~liwG t 

· wpctwGwgbL 4 .4.qbl)flnJgp (1912) LnbumpJmuu: CuLn hb11.~Gw~~ · hn
'1~ ~LwGn11. hwliwL~flP9 ljlntuwGwljwJ~G Na-u llnLflU t t.J.wut.J.mli Lm-
6nlJp lt GpwGmu LnLObL~ wotuwppt.J.~ wn~WJnLflJWU l4WJUwGGb[lnLU 
WllW2WUnLU t UnllW hbLnltJWL utubUWJnt.J.' 

I X.\ 



]
2Na+ ]2H+ 

hnrt 4.4. + H 2 CO~ = hnrt 4.4. + Na 2C03 : 

hn~ 4.4. ]Na' + CaCO, ~ hn~ 4·4· ]caH + Na2CO, • 

UJU qrmw4wu 4nugbl.l.jgrwu l.l.jW2Ull.l.jWUnLU bu ruil.l.jGU WI1UlW
uwhuwujWU nrnz qrmuw4wuubr, WJUl.l.jGU tL OWUWit.iW6 hnrtwqbm
ubr i"'.'1l.qb11wurunl.j_Q, b .1.i"'Lj_wunl.j_Q, 4..U.l.ml.j_f1wu l.t mrrzubr: 

Umbl/lwu Q.wul.to (1970), mumuuwurrbLnt.i UnflwJru hnrtbrmu 
mctbrt hruuwJru hwliw4wrqbrtl wnw2wguwu libtuwurqliQ, hwuqbL t 
WJU bqrw4wgnLpJWU, n11 WL4WLtlubrr htlliuWJUnL!}JnLUU u4ul.j_mli t 
WJU l.l.jWhtlg, brp liwqwunpwJru Libi1GLW4 tuni1EWJtlu 211b11tl9 hnrttl 
lib2 linLUlE t qnr6mu uwmrrmur 4wrpnuwm: 

Pwgr Libro uzl.j_w6 UnflWJtl wnw2wguwu mrtrubrrg, ur ZWI1E 
qrmuw4wuub11 (4..n.4.ruwuu, 1.i"'.PwqrLl.ttli. 4..U.4nl.j_f1w l.t mrrzubr) 
qmumu bu, nr WUWl.l.jWUlWJtlu. 4ruwwUWl.l.jWUlWJtlu m UlWL/lWUUlW
UWJtlU qnmrubrmu hnrtr UG2 Unflw 4wrnrt t wnW2WUWL uwl.t 4buuw-
6tlu (4buuwpwuw4wu 6wquwu) OWUWl.l.jWI1hnl.j_' pmuw4wu uuw
gnrflubrr hWUEWJUWgUWU qni16Qupwgmu, QUUl nrmu UnflW 4wrnrt t 
wnW2WUWL litlWJU nrnzw4r mbuw4r PnLJUbrr EWJEWJnLUtlg: 

4wu uwl.t hnrtmli unflwJr wnw2wguwu WJL mbuw4bmubr' Librw-
4wuquuwu nbw4grwubrr QUPW9EnLU unflWJtl wnw2wgmuo wu
OflW4Jwg awuwl.l.lwrhnl.j_ (4..n.4.ruwuu. 1926): 

UnflWJtl wnw2wgmuo huwrwt.in11 t uwl.t nrnzw4r l.l.jWjliwuub-
11nLU 66upwppl.j_wJru l.t wqnmwppl.j_wJru Wrtb11tl flGUnLL4Jn4Jr4wgrwJr 
1.t flburmrr:Pr4wgrwJr hbml.twuEnli: 

,nrtwqrmmpjwu l.t wqrnErlirwJr qrmwhbmwqnmw4wu ruu
mrmmmr mumuuwurrmpJmuubrD gnljg bu mt.ibL. nr wnwulluw4r 
W!1UlWhWJUlijw6 WUOflW 4JW9 l.l.jWJUWUUG!1nLU flburmrr4Jr4wmn [1Ub-
11tl m flGUnLL4Jn:Pr4wmnrubrr EWuw4r wlibLW9UWUQ qmqoupwg un
flWJwqn]wgliwu rumbuurl.j_mpJnLUQ turum lib6wumu t: 

U.C.Q.WLUUlJWUQ (1964, 1967) mumuuwurrmpjmuubrnt.i hwuqbl 
t wJu bqrw4wgmpJwu, nr unf1wqnJwgmuo huwrwt.inr t 4Jbrubumub
rnt.i UnLL4Jwmubrr l.t urmrwmubrr 4buuwerurw4wu Librw4wuqu
liwu 6wuwl.l.lwrhnl.j_, bpb wn4w bu turum Librw4wuquuwu l.l.ll1ngbu
ubrr l.l.jWJUWUUGI1, tlUil.l.jbu uwl.t uwmrrmur UnLL4Jwmubr nL urm-
11WU1Ubl1 , nrnug ppl.j_w6ruo 211w6ur QUflnLUtli t (w4gtlbl.l.lUlnl1) : 

,wl.j_wuwpwr unflwJr wnw2wguwu uuwu mrtru huwrwt.inr t 
6whOWJtlU Ultll.l.lr hnrtwqnJW9UWU l.l.jWJUWUUG!1nLU, n!1UlG!l 011qwuw-

]g4 

4wu UJnLpbrr l.l.jWI1muw4nLPJnLUQ pwrlll1 t, wn4w t hWUflWJtlU 
umpUU1!1WUl l.t umbrt6l.j_w6 b(j urwuqwuWJU WUOflW4JW9 l.l.jWJUWUUbl1: 

UPU.'lU.ll 40Uu ~ 
1 : ' Q . ., 

:0 

ul.j. 24.Uflbfl~ brl.Jrwp~u~wl.jwCi zbfll.llwlj_npi.lwCi utubi.lwl.ll~l.j LYfln4J~U::! 
Urwqwo Lbn-Urwpu qbl.ll hwl.lllj_womi.l, w) ul.lln[lqbl.lluJw 2flbfl~ uCii.lwCi 
Llwrq. p) ul.lln[lqbl.lluJW 2flbfl~ Ulbflwtrntui.lwCi Llw[lq, 
q) ul.lln[lqbl.lluJW 2flbfl~ pbnCiwpwLtlLlwCi Llwrq: 1. qbl.llwpbrml.j l.jml.llw
Ljmi.lCibfl, 2. wulfbq~UlwpwqwLI.llCibfl, wCilfbq~UlCibfl l.. WJLCi . 3. wulfb
q~Ulub(l t.. wu1fbq~UlW1fWQ~Ulubr . 4. q~LYuwl.j~fl-Wflwl.J~fl Ljwlj_bfl . 
5. Ulnt4Jb[l, 6. Wulfbq~UlWpwqWLUlUb[l u WJLU, 7. lJ1n[14J~fl~UlCib[l , 
lf[lWUQ LI1nL4Jbfl[l, UlnL4Jnqb(i , i.lwuwi.lp l.j[lWQW[lWJ~U WlJ1W[lub[l , 
8. l.Jrwpwflbfl L. LlbrqbLCib[l, 9. l.Ynf14J~fl~LI1ubfl, lfflWCig l.llm4Jnprb4~~w
Gbfl[l, l.jnCiqLntlbflwl.llub[l l.. WJLCi . 10. Llbl.llwilnr4J~l.j pbrpwpwflbfl, 
11. UUlflWUlnhrwpmtu: 

Ui1WI1WU1JWU hwrpwt.iWJ11tl uwrqwqbUlUWJtlu WL4WLtl-wrtmmub-
11D punrnz bu wuuzwu ewuw4mpJwlip orqwuw4wu uJmpbrr l.l.lw
rmuw4mpJwlip, hWU14WU{GU tuni1QWJtlU 211W4tl11 hnrrqnumu l.t 2 
ubmrwung wbrwgrwJr qnmm zbrmmu pwrllr oeurflwguwu 4Jnunt.i 
(oeurf1wguwu-t.ibrw4wuquuwu l.l.ll1ngbuubro hwuumli bu uruil.t 400-
450 ul.j_) : Puw4wu t, nr WJfll.l.lrur l.l.lWJliwuubrmu hnflwqnJwguwu 
uJmpbro ibu 4wrnrt ul.j_wqwqnLJu l.l.jWJliwuubr umbrt6bL unf1wqnJW9-
uwu 4buuwErlirw4wu ribw4grwJr hwuwr: 

Pbpl.j_w6 qrmw4wu 4nugbl.l.lgrwubpr hwuwnnm t.ibrLm6mpJm
urg l.l.jWI1q t flwnumli, np qnJnL!}JnLU mubu unf1wqnjwguwu huwrw
Lj_nr zwm mrtrubr: brtw6 mbumpJmubpu m Lj_wr4w6ubp[1 hwl.j_wuw
rwqnpl.t murt.ib!1UWL ib(j Urweu qbmr wl.j_wqwur hnflbflr m tunrew
Jru 2rbrr hwuwr: 

IX) 



UubG u~ 4nG4rhm hnrtwhr411WQ~u~w4wG UJWJUWGGbr~ hwuwr 
wGhrwctb2m t UJW!lqhL unFlWJ~ wnw2wguwG m LtmmwLtuwG uwu2-
mwpGbrG m FlllW t.lhrwpw2tumu[l hnfl.~ UJrn4J~L~ uwhuwGGbrmu: 

UJdu hwuwnnm t.lhrtm6bGQ UrwrwmJwG hwrpwt.lwJrmu un
FlWJ~ wnw2wguwG UjWJUWUUb!l[l, FlllW lllhfl.W2W!10U nL LtmmwltnLU[l 
hnrtmu l..t tunrfJwJ~G 211hrmu: 

Ubr hwurwUJbmmpJmGmu wnwG6Gwgt.lmu bG hr4m pGwLtwG 
q.nm~Gbr, nrmbrt LtwG h~UUWJ~U-UnFlWJ~U WrtW4WLUWU 02WtuGbr ' 

w) Ul..twGw t6~ ubr4wgw6 hnrtwq.rmGmGh!l[l l..t p) UrwrwmjwG 
hwrpwt.lwJr~ 2112wGGbr~ hnrthll[l: 

l.Jwtu hwuwnnmw4~ G2hGQ Ul..twGw t6~ uhr4wgw6 hnrtwq.
rmGmGbrmu untlWJ~G wfl.mmGbr~ wnw2wguwG UJWJUwGGhr[l: Ul..tw
G~ wLtwqwG~ q.bmhr~ 211hrmu h~uf?hll~ l..t hr44wrpnGwmGhr~ UJW
rmGwLtmpJwG t.lhrwPhllJWL 4wmwrt.lw6 t.lhrLm6w4wG mumuGwu~
rmpjmGGbr~g UJW!lqt.lhl t, nr Gwmr~mu~ hr44wrpnGwm~ UJWilnL
GwltmpJnLG[l hwuwhwrwpbrw4gw4wG 4wUJ~ ub2 t q.mGLtmu wLtw
qwG~ WUJwrwq.rmpJwG hbm: 

IIIIIIl UWtl~ lfW'l 

mifll ll~>ft'H~ 1/u.f'l 

~ fo~v11•11•traL vara 

Llj. 25.Ullln(lqblllGJW 2flbfl~ uGtlwG L. L4 26. U(lwpu qbllltJ LJ.bfltJG L. tltJ2tJO hn-
pbnGwj:jwljltlwG tlw(lqb(l[l uwGp tJ 2f1hwlj_wp wlj_wqwGr qblllb

(lmtl Na-r L. HC03-r lljwflnLGw-
4mflJwG utubtlwllltJ4 QWfllllbq 
(ulwpGbfl[l gnLJQ bG lllwlru qblllbflr 
hnupr mrJ.Il.nLflJnLG[I) 

=lWjlllG~ t, nr Ul..twG~ wLtwqwG~ WUFlhq~mwpwqWLlllUbll[l UjW
rmGwLtmu bG q.rbpb hwLtwuwr QWGw4~ LUL4WL~ l..t hnrtWL4WL~ ub
lllWfl.Gbr . nrnGg h~FlrnL~qwj~G hnrtuwhwpuwG QGpwgQnLU Wjfl 

IR6 

2112wG~ uwltbrbuwj~G 211hll[l l..t q.nronrt q.bmbr~ 211hll[l 6bnQ bG pb
rmu UJWilq W!llllWhWJlllt.lw6 h~uGwj~G nbwltg~w· hrltltwrpnGwmGb-
11~ pwr6r UJwrmGwLtmpJwup: 

4..Cl.UrtWPWPJWU[l (1966) UJW!lqhL t, n11 w6j1Jwppt.lnt.l hwq.bgt.lw6 
211~ Gbrq.nrompJwG mwLt pwqwlm~g l..t u~bG~m~g wG2wmLtmu bG 
HC03l.t Si02: 

q.bmbr~ l..t t6~ 211h11~ Q~u~wLtwG PWrtWFlllnLPJWG hwubuwmw
LtwG mumuGwu~rmpjmGGbr[l gmJg bG mt.lhL, nr Ul..twGw L~6 pw41-
Ltnfl. q.bmbr~ 211hr~ hwubuwmmpJwup, Ul..twGw L6~ 2rhrmu G2wGw-
4wL~ ~w41nt.l wt.lhLwGmu t Gwmr~mu~ LtwrpnGwmGbr~ QwGwlt[l : 
Ul..twGw L6~ 2rhrmu Gwmr~mu~ LtwrpnGwmGbr~ QwGwLt~ hbmwq.w 
wt.lhLW9nLU[l UjWJUWGwt.lnrt.lw6 t hultWJWltwG uwltbrl..tmjp~g lllhrt~ 
mGbgnrt ~GmbGu~t.l q.nLn2~wguwup : 

q.bmbr~ 211h11mu LtwrpnGwmGbr~ UJWrmGwLtmpJmG[I 1..t Ul..twGw 
q.nq.whnt.lm~ hrltrwf?~u~wLtwG wnwG6GwhwmLtmpjmGGbr[l h~uf? bG 
lllWL~U bqrwltwgGhLnL UnFlwq.njwguwG ubo hrltrwQ~U~wLtwG UWU2-
mwpGbr~ wrmwhwJmLtwompJwG, unFlWJ~ mbrtw2wrctuwG 1..t Ul..twG~ 
wt.lwqwG~ hnrthrmu FlllW LtmmwLtuwG uwu~G: · 

u 
01121 .... &1101~ 

. 
. 
. 

. . 

om-~·'~· .. ~. &1. •ea:x. .... 
. ... . 

' .. 
. . . . .. 

" .... 

~~~ 
~~~ 

.. . 2 ' · 6 .. . l 

c:J •· o.>s ~ o.•. ~- o.o<; r:;::::] o.o• - a .QI 

~ o.o•· a.oas ~ • -••• · • -••• - < o.oo1 

L4. 27.Ul4wlr-wrtmlllGbflr Llblrnf1~94.wo hnrtbflr tlbtuwGr4w4wG (U) L. 
tltJ4flnwq[1bqwlllwJrG (P) 4wqtl[l 1 r-s- wrtmlll, r-2- tuwrtnrtr 
wJqtJ , r -6-orflwGr wJqtJ , r-7-lllwGobGm wJqtJ . 

~rwhr4rwpwGw4wG mumuGwu~rmpJmGGbr~g UJwrqt.lhL t, nr 
Ul..twGw L6~ 211h11[1 l..t Grw wt.lwqwG~ WrtPJmrGhr[l UrwrwmJwG hwr
pwt.lwJr~ umnrq.bmGJw 211h11~ uGuwG WrtPJnLil bG ownwJmu: UJu mb
uwLtbm~g tL hGwrwt.lnr t, nr UrwrwmJwG hwrpwt.lwJr~ wrmbqJwG 
wLtwqwG~ unFlWJ~G tm6mjpGbr[1 nrn2 ~w41nt.l 2rwpwGw4wG LtwUJ 
mGbG Ul..twGw L6~ hbm: 

I R7 



Urtbl1~ 4mlilw4llwG m wrtml11Gbl1~ wnw2wguwG Ulbuw4bl11~9 
wnwLJ.bt hbUlWQI1QI1nLPJnLG t Gbi14WJwgGmu U11WI1Wl11JWG hwl1pw
Ll.WJI1Q: UJG ~qLJ.mu t hJmu~u-w11~Umlilp~g hw11wLl.-w11~bLQ, zm112 120 
4ll bi14WI1nLPJWUp, 10-30 4ll twJGnLpJwllp ~ pb11Ll.w6pGb11~ m ulilnl1-
qblilGJw 211b11~ 4mlilw4llwG uw11q t: 

1WI1PWLl.WJI1~ lli1211G PWI1~11nLPJnLGQ onLJ.~ llw4bl1~nLJP~9 825 Q t, 
11u4 OWJI1WUWUWJ~G tbnGwulilnl1nUlmU WJG hwuGmu t 950-1000 u-11: 

U11211GWI1WQUJWU ~2Ll.WOQQ WJU l11WI1WOQG t, n11U1brt pbnGw
pwlflLJ.mu bG 6nLJ.I1 llw4bl1~nLJpl1g 1000-11g u~G!~ 4000 u PWI1~-
11nLflJWG U1WI1PGI1 4bGuw4ti1UWJW4WG qnl1111Gbl111 hu4wJw4wG 211hW
LJ.wp wLJ.wqwGI1 Gb11MwGguwG 211GI1Q ~ ULilnl1qblilGJw 211b11~ uGuwG 
UW11q t : 

ub11MwGguwG 211b11~ pbnGwpwlfluwG UW11qQ U11WI1Wl11JWG hwl1-
pwLJ.WJI1G t, n11Q U1WI1WOLJ.mu t 6nLJ.I1 llw4bl1~nLJp~g 800-900 U PWI1~-
11nLPJWG Ll.11w : UGuwG uw11qQ U~wG~ wLJ.wqwGQ ~ u~2~G pw11~11 tbn
GwJI1G qnlil~G t, n11nGp qttuwLJ.ni1WL4bu 4wquLJ.wo bG Wl1l11WLJ.I1dmuw
J~G (t:jlmq~LJ.) WL4W11Gb11l19: 1bGg WJUUlbrt ~~wLJ.n11LJ.mll bG ULilnl1-
qbU1Gjw 211b11o: 

,, 
flO 
lfil 
f60 

180 
28Q 

Q 
2 q 2 uq/t~4· 

26 

10 

60 
8Q 

flO 

126 
IU 

160 

184 
fiS 

ulj. 28.Urtbfl~ LljWflnLUWljnLf}JnLU(! hnrt~ Uj[ln~~LnLU 
ll~Gi.l. llbL~nrwgmll[! t. llbL~nrwgmll~g hbmn. 

-co:
~ Nco; 
1§:3 ce-
llllllllllll dot 
t:::=J c~~.•• 

~ "''·l+ 
~Ka+H 

1Gw'lWI1JWU ~ !n1111n1111W4w0 twLl.wGbl111 6w4nl114bGmpjmGG m 
6wp6pLJ.w6mpJnLGQ GL4WULilbL bG U~2LWLl.wJI1G 211b11~ wul11~6wGw-
4wG 4mlilw4llwGo: 

UU1nl1bi1411JW m tuni1QWJI1G 211b11l1 zw11dmuG m p11tll1w4wG pw
rtW'll1nLPJnLUQ L4WJUwGwLl.n11Ll.w6 bG bl1411wpwGw4wG, bi1411W~~w
pwGw4wG wnwG~Gwhwl114nLpJmGGbl1nLJ., upGntni1LilWJI1G UlbrtmllGb-
1111 pwGw4nLJ., 4L~UWJn4. m wnwG~~G 4bGuw4tl11lwJw4wG qnlil~Gb11l1 
hnrtwqnJwguwG 1..411ngbul1 Gb11qn116mpJwUp : tuni1QWJI1G 211b11l1 uGuwG 
W'lPJnLI1Gbl111ll owtuu~ pwGw4w4wG hwz4.wi1~Gbi1Q gnljg bG U1Wtl1u . 

188 

n11 'li1WGQ qttuwLJ.ni1WL4bU uGLJ.mu bG PnLJL 6GzmUWJ~G 211WL4WI1nL
Gw4 hn11l1qnG~g: 

tuni1QWJ~G 211b11~ UnLLilQ~ hwzLl.b4znmu Ll.b11 pw11~11wgnrt hnupo 
75% t, MwGguwG 211GI1Q lli12LilGUlbuwJ~G nnnquwG gwGgmu ~ nnnq
Ltnrt 'lWZLilbl1nllr ZnLI12 20%, ~u4 UpGntni1LilWJ~G UlbrtmuGbi1Q qbUlb-
11~ 211b11~ hblil llb4Ulbrt' 5%: tuni1QWJI1G 211b11~ btQQ 4wu owtuuo 4w
l11WI1Ll.mu t !n11wgGnrt gwGgnLl. m qbUlbl1nLl. 1111bGwd-Ll.nrt hnupb11nLl. 
(QG11hwGm11 pwGw4~ 58%), I1G!1..4bu Gw~ hwuQG11hwGm11 qntnl1zwg
uwup (42%): 

tuni1QWJ~G 211b11~ PWI1~11 llw4WI1'1W4Q (hnrt~ uw4b11bu~g 
2,5 U-~g L4W4wu) L4WJUwGwLJ.ni1LJ.w6 t hw11p nbt~b:jlnLJ. ~ hnrtWql1mG
l1111 PnLJL 1111bGwdwLl.n11uwup: UJUL411ul1 L4WJUwGGb11mu G4wl11Ll.mu t 
PnLJL 6GzmllwJ~G 211b11l1 pbnGwpwlflmu· 911Ll.nrt hnuwGpGb11~ ~ h~'ll1n
llni1:PI1qlll1 1..411ngbu~ ~GUlbGu~Ll. qw11qwguwG 6wGWL4WI1hnLJ.: 

P.5 1971/fl. 
Cf'l 2 1 0 1 2 20. ,: . : . 

lt,O 
180 . 

zz 
1973 p. . 11J7J ~. 

~I(· I 
1973fr 

3Z1D1Z3 

.. cot SS3HC03rt= CC DJlJ sor CJ Caf• rs:71Mg 2" 'i!Z:JNa++~ 

ulj 29.:JllbLtlnflwgl[wo hnrtbll~ Wf1WJ~U Ujfln1>~L . n[lnUQ 
211L[nu.l bG wG~rt.wgllwG brtwGwljnl[. 

SbrtwGp~ pbpmpjnLGQ GLJ.wqbtm hblil~wGpnLJ. hnup~ w11wqmp-
. JnLGQ tul1ul11 QG4Gmu t. hw6wtu llnlilbGwtnLl. q11nJ~: '111wG GL4WUU1nLU 
t U11WI1Wl11JWG hw11pwLl.wJ11~ U1Ll.JWL l11WI1WOQ~ (hw11p qblilwhnLJ.Ulw
'lW11WLl.wG'lWJI10 hw11pmpjmG) 4mlilw4mllGbl1~ pnLJL 211WPwlflwG
gmpJnLGQ: L6wqbl11WJI1G 4mlilw4mllGbl111 uwhuwGGb11mu 211WL4W
hmG hn1111qnGGb11~ wn4wJnLPJnLGQ, n11G wGu~2w4wGn11bG wq11mll t 
tuni1QWJI1G 211bl111 ubqnGWJ~U ll~Gwtl114WJ~ Ll.I1W , hWUUlWLilLl.nLU t 

189 



rwwGg owljwr'lw4r mwmwGowG Ljlntuw'lwro 4wlll~wcr nl:icrroGI:i
pn~: 

tiGzmdwJrG m tunpgwJrG 2f1l:irr nl:idrdGI:ipr dbcr ~wljln~ hw
tl[!GljGmtl(! ~4wJmtl t WJG dwurG, np 'lrwGg dzmwlljl:iu uGmdQ Ljw
mwp~md t ~l:irl:iLw4 hnuwGgGI:ipn~: tunpgwJrG 2PI:irr owljwr'lw4r 
mwmwGmdGI:irr:! ubqnGr [!G~wggmd 0,5-1,0 u t : 

K-IJ P. f 197711'· K·JJ P.2 1977p. K-47 P. IrS 1980~. 
C/4 3 2 f 0 1 2 j Z 1 () 1 Z 2,5 I a 1 2,5 

50 
100 
150 

200 

!98 ~ · 1982~ . 
2 1 0 1 2 l 1 z z 

ulj . 30.Li1t'l4. UJ'l.UJqb!164.w6 hn'l.b!lt'i UJ'l.UJJtJu UJfln~tJL , nrnue 
211W.mu bu wuorL.wgu wo b'l.wuw4n4. (UJLUJLlwuwljwu 
uzwuub!l(} mr4.w6 b 0 29-ulJw!lmLl) 

198J~t· 
1 z 

famJL 6GzmtlWJI1G 2flWUjwhmG hnrrqnGr 2flbrr llltll:iqn~wljlw
Lj~G llw4wr'lw4G wdl:iGmpl:ig pwrorwgGmo t tunrgwJrG 2rbrr dw-
4wr'lw4o 0 ,3-0 ,8 d-n~ : Q.nLnrzwgmtliJ turum Cfl:ipwqwGgmd t umnp
ctl:imGJW hnugrG, nr[l L. wnw2 t pl:ipmd hn'l.l:irr w'l.w4wLmll : C!um 
nrmd dbqn~l:ifltlWJtlG Ljlnqmd tunrgwJrG 2fll:ipmd Gljwm~md t GwL. 
2flWLnLJO urLrgrmdr wlJ.I:ilWQnLtl (8 tlctfL-119 llrG~L. 13,2-14,5 llq/t) , 
nr[l pGnrnz t UpwpWUljWG hwp~wll.WJflr hrdGwJrG W'l.W4WLW0 hn
'l.l:irrG: 

UpwrwmJwG hwp~w~wJrr hwr~ qnqwhn~mwJrG hwp~m~JwG 
W'l.W4WLW6" hn'l.l:irmo wnwGoGwg~mo l:iG l:irl:ig mdl:i'l. hwGgwJGwg
~wcr tunrgwJrG 2rl:irl1 Ljl:iGmrnGGI:ir : lfpwGg QG'lqpljmo bG Ul:icrwonr. 
UL.2nL[l-~[1Wq'lwG L. ur2Cfl:iUlWJrG mwrwcrgr Urwq'l.WJwGr mwljlwu
mwGr ~rrwg~wcr hn'l.bro : UJumb'l. tunrgwJrG 2rbrl1 hwGgw1 Gwg~w
crm~JmGo 3-pg llrG~L. 5qfL t : UJ'l 2flbfl[l nnnqllwG hwuwr UjpmwGr 
~bG : 
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~wp~ ql:imwhn~mwJrG hwp~w~wwmo wG2wmmd l:iG ~nLJL L. 
~wljlwqwGg ~nLJL 'lrl:iGwd~n'l. qnmrGI:ir : 

k' .27P.I3-46(6J K.22. P.Sf-55 
o zo 40 6o BO wo o 20 ~o 6 o eo wo 
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ocJ·oM;'fZZLlK ~. fffi1N"~· 
ul.j . 31 . '-ILUJut1,w6 ljwmtmuub!lt'i UJLU!lmuwljm~Jmu(} (%-mjJ 

LlbL rli1UJgtj_w6 UJL4UJLt'i· UJ'l.nLUlub !lrlll'L 

famJL 'lf1bGwdlJ.n'1. qnmmd tunpgwJtlG 2fll:ipG mGI:iG 1 ,0-rg llrG~L. 
3q/L hwGgwjGwg~wcrm~JmG, 'lflWGg tunpm~JnLGIJ dtlG~L. 2,5 ll t, 2t111 
hwJI:iLm ~l:igm~JmG[I 0,0012-0,0024, rulj MwGgdwG wrwqm~JnLG[I ' 
1 0-tlg dtlG~L. 20 dd/op: lfpwGg wnw2 l:iG pb[lmtl hn'l.l:iflr W'l.WljWLnLU 
m 6wh6wgmd L. llrwdwdwGwlj wljmr~ 'll:iG bG Ljwmwrmd hn'l.wqn
JwgdwG uwngl:iuGI:irmo : 
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ulj. 32.nnncplwu (}u~wgenLLl iltJlJ!lnrlbLtJb~tJ 
UJqflbgnL~JnLUIJ UJ'l.bflt'i UJLU!lnLuUJljnL~JUJu 4.11UJ 
w) iltl411nt'11?4.UJ6e. p) iltJ411nPUJi10flUJgnLil . 

2wljlwqwGg ~mJL 'lrl:iGwd~n'l. qnmm hwllwr pGnrnz t tunpgw
JrG 2flbpr hbmwqw hwGgwJGwgmd , nr[l hwuGmd t 10, rulj mb'l.
ml:i'l.. 35-40 qfL (Upwq'l.WJwGr mwljlwumwG): ~wGgwJGwgdwG dbcrw
gmd[l htldGwljwGmo mb11.l1 t mGbGmo Gwmrrmor hl1'lrn4wrpnGw
mwJrG W'l.brr hwz~rG. nrG twljwG GzwGwljm~jmG mGr un'lWJI1G w 
'l.brr LjmmwljdwG L. hn11.brr WL4wLrwgdwG hwrgmd: UJu qnmmd 
2t1P hwJI:iLrG G~wqmd t lltlG~L. 0,0004-0,0009, MwGgdwG wrwqm~-
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JnLGQ' Ll~G~L. 3-6 Llt.l/oll, ~u~ tunp.QWJ~G 2fll:ifl~ UW~Wfl'lW~[!· 2 Ll-~g 
UJW~WU t: 

nLUmLlGwu~pmpjmGGbp[! QnLJQ bG mlj_l:iL, np WI'J.W~WLW6 hnrJ.I:i
pmLl tunp.QWJ~G 2Jlbfl~ L. hnrJ.I:ifl~ WI'J.WJ~G nl:ict~uu mwplj_w uGpwgemu 
L1lntuLtmu t: lunp.QWJ~G 2Jll:ifl~ hwG_pwJGwglj_w6mpJmGu UWJ~u-oq.nu
mnu wu~uGbp~G nllnz ~wlflnlj_ PWilOJlWGmu t, np~G GUJWUL11nLLl t 
hwpp q.l:imwhnlj_wJ~G hWil!}nLJ}JWG ~nil m lilW.Q ~l~LlwG : UJUUJ~U~ 
UJWJLlwGGI:ipmu, npml:irJ. q.nln~zwgmuu tu~um q.bpwqwGgmu t LlpGn
LnJllilWJ~G mbrJ.mLlGbp[!, mb11.~ t mGbGmu wrJ.bJl~ ~Gml:iGu~Lj_ UlbrJ.w
zwpct: 

lLV P' . .U-~6(6) 
ff6CI·'Y 

I t 

~- 21 ;P . H·3~ 
n~o-v· 

' i, 
k$.11i 

?J 
:, 
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•i:d\~r«~tr mnnro~·oc;·e:::m,''f2Z!I'{.; ·)(· 

ulj. 33.UbLtlnf"lWQ4W6" hnrtbf"l~ WrtWJ~U UJ[111~~LQ 
tuwrtnrt~ WJQnLLi. 

,WJlJ} q.bmwhnlj_lilWJpG hwppmpjmGGI:i[lnLLJ WrJ.I:ipt"J ~nLUlW~mt.lG 
[!GpwGmu t tunp.QWJt"JG 2flbJ111 Lj_pw Ll:inGwumn[lnl11WJpG bfl~flW.Q~Llpw
~wG hnu.QI:illt"J L. tunp.QWJ~G 6GzmUWJ~G 2flbpt"J h~tlflnUL11WUlp~ 6Gzt.lwG 
UJWJLlwGGbpmu, t"JG~UJbu GwL. tunfl.QWJt"JG 2nLf1-hnrl-PnLJu-LlpGnlnf1l11 
utubLlwJmLl q.nLnrzwguwG L. Gl:iplfl~mLlwJt"JG (L11flwGuUJt"JJ1wgt"JwJp) ' 
UJrngbuGbpt"J w6n11. q.JlW'l~bGmnlj_: '1rw hbmL.wGenLt wnw2wGmt.l t 
hnrJ.tJ WJGUJt"Ju~ 2JlWJt"JG nl:ictt-Ju (t_pumtlwlil l11~Htlf1) , n[lLnbrJ. q.nlnrzw
gmuu Llt"J pwG~ wGq.wu q.bpwqwGgmt.l t tJpf.!-,Lnf1l11WJt"JG l11brJ.mLlGI:ifl~' 
ewGw~t-JG : Uju UJWJLlwGGbrmu UlbrJ.t"J bG mGI:i[mLLl qw[lq.wgnrJ. WrJ.W
~nLUlW~LlwG m WI'J.W~WLLlw[r UJJlngbuGtr : '-lh f12i·r[rGbru urnwGaGwUJI:iu 

llJ2 

mcttH].wGnu~ bG tunll.QWJ~G 21lbll~ PWilOil Llw~Wil'lW~~ UJWJLlwGGb
llnLU l11WilW6.Q~ pnLJl tlllbGwct~ tlbUJ.QnLU, ~Gg.tjbu GwL. tu~um UWJil
gwLlw.QWJ~G ~nil LlbllOWilL.W'lWilOWJ~G ~l~UWJ~ Gbllq.nll6nL~JWG mw~. 
l:illP q.nlnllzwgmuu q.bllwqwGgmu t mbrJ.mt.lGbll~G wLtbL~ _pwG 3 wG
q.wu: '11lW hbm ~WUJLj_W6 lilbrJ.~ t mGbGmu lnL6bl~ WI'J.bll~ m LlnLb
~nLlJWil LnL6bl~ Si02-~ lilbrJ.WZWilct m ~mmw~mu, nil~ hbmL.wG_pnlj_ 
tunll.QWJ~G 21lbJ1~ hwG.QWJGWglj_w6mpjmG[! Llb6wGmu t: 

'llbm_p t GzbL, nil tlbUJ~ UllWilWlilJWG hwllpwlj_WJil unmbGwL~u 
bll~llW.Q~Ll~w~wG hnu_pbp~ oL.wLtnllLlwG m zwllctLlwG UJilngbumt.l, 
PWilOilW~wlflw~wG Gz~ Glj_wqblmG qmq.[!Gpwg, umnllq.l:imGJW 21ll:ill~ 
hwG_pwJGwglj_w6mpJwG wum~6wGu pwllollwGmu t : UunwGu 211~ Lj_l:i
lll:ilw~ hnuwG_pGI:ip~ zGnllh~Lj_ unl)wG lill:irJ.wlflntulj_mu t m ~mmw~
Lj_mt.l hnrJ.~ Llw~bpbu~G: '1wpbpnlj_ uG~wgnrJ. WJrl UJJlngl:iuGI:ill~ 
hbl11L.wG_pnlj_ hnrJ.mLl ~mmw~Lj_mu t pwlj_w~wG _pwGw~mpJwLlp untlw: 
UJL ~bJlUJ wuw6, UllWJlWlilJWG hwllpwlj_wJil~ hnrJ.bllmLl untlwG LlnLL11fl 
t q.np6mu tunp.QWJ~G 2JlbJ1~9 lilllwGq~mnlj_ (mwpwGgmunlj_), nllG wG
Ll~2w~wG ~WUJ mG~ WJG bll~llW.Q~Ll~w~wG hnuwG_pGbll~ hl:ilil, nrmGe 
UpwllWlilJWG 'lWZlil bG Lll11Gmu hwllpwlj_wJilWJ~G mwllw6e~G hwllnll. 
Ll:inGI:ip~g : 
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UJUUJ~unlj_, Upw_pu q.bm~ wlj_wqwGp Ll~2t"JG uwumu zGnph~Lj_ m
ctl:irJ. qwpq.wgw6 bJl~llW.Q~Ll~w~wG UJpngbuGbp~ q.nJwGnu~ bG ~nLJl 
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hwGpwjGwgt.two Ulll)WJPU [nLOnLJf~Ub[l, nrnGp UUlnpqbUlUJW hnuwGp
fibrnt.l. uGmguwG uwrqtJg wGgGmu bG wt.J.wqwGp gw6[1WJ1Pfl uwub
rr:f urwrwUlJwG hwrP-wt.tw1ro: 

Urwpu qbU1p wt.twqwGo JnLflwhwU1m4 bp4flwpputJw4wu 
IIlW[lWOW2fl2WU t:, ll[lUlb'l. QWJUllllU b(i W[lUlWhWJUlt.J.wo unqwqnjWQ
uwG l.t Ulll)WJP 4mU1w4t'iw(i L4[lngbuGbpQ tun[lf?WJPU 2flbpmu, hn'l.lllll 
l.t hni"J.WctflnLUUlmt'i : UJu U1buw4bU1pg tL Upwpu qbUlp wLtwqwGG wG-
2WIIlt.lmu t ll[lL4bU Jlll[lWhWUllll4 UW[lq: 

U'1nt-S-ULYULrucrr UtJLrnrusruu 

Uzw4nt.ttJ pnLJUbpp ubowuwuGmP-JnLUQ hn'l.nLU 2PWLnLJO W'l.bflp 
t~bo L4WfllllUW41llflJWU l)bl4pnLt'i ~p 4Wf1n'l.LU[Jillll wl'ib[ ljWU Ullli[!W t 
zwm gwor pbrp : ll'l.mUl hn'l.bfltJ libLtJnrwgpwG ctn'l.nt.lr'1w4wr, 
Lnurnbumf~JWU LJwrl.tnr uzwGw4mP-JnLG mGbgn11. hpuGwhwrgbrrg 
ubLJG t: 

UbLtJnrwUltJt.l hn'l.wcttJUlnLf~JwG qwrqwguwG qnromu ubo w 
t.l.wUI) bG ubpl)flbL wnwuouw1..4bu uwtuljtJG tunrhpi)WJtJG UpmpJLllU L. 
=lmGqwrrwJr uU1wt.lnrw4wGflbflo: U'l.mLn hn'l.brtJ ubLtJnrwgtJwJ!I 
pGwqwt.twnmu pW[lO[l Ulbuwljw(i uw4Wflf1W4nt.l nL qn[16Gwljwf1 LUfl11-
jlll[lpUb[lnt.J. w~pp bG QGLJbL "1Gf14WuU1LuGp qpU1Gw4wGGbro: UlittJnrw
mpt.J. wztuwU1wGpGbrtJ tJrw4wGwguwG wztuwU1wC1pGbrmu LWJU 6w
Gw~uwG bG wrctwGwgbL wubrtJLJJwG qpU1Gw4wGubrG m L4f1WljuJjlli 
wztuwUlll'l.UbflQ: "1n'l.bflp W'l.WljW[UWU l)bt'i L4WJf?WflQ h(img p t.lbfl b
JlbL t ~pGwljwG qpU1GwljwGGbrtJ hwUlmlj hnquo l.t wnG : 

4wtut.two hnl)Wlj[puwjwljwG l4U1Jt.lwuGb[1pg , hn11b[ljl WI[LUlW'L
uwG pGmJP-P9 l.t UlUUlbuw4wG hGwrwt.J.nrmP-JmGGbrtJg wdbu t.lp bplj
rmu lj/l[lWnt.J.mt.l b(j W'l.W4W[WO nL W[ljLU[jlWQUJO hn'l.b[lp Ub[illl[lLU
gllWJ~i hwt'iwl4LuUlwutuwG ubP-nf1Gbr: 

"1n'l.W hjll)[lntir4rw pwGwljuJG L4WJ uwGG b[l pg L. UlhtuG pl~w Ul CIIJlt
uwljwG hGwpwt.J.nrmP-JmGGbp[lg b[fibLnt.t' uzwljt.J.wo bG hpuGwJrr: 
pUnLJP-P W'l.WljW[LUO hn'l.bfltJ ub[tJnrwgjlWJP UlWflpbp bJlWULUlj(Jbfl 

UqrnUlbtuGtJljwljwG m 4bGuwpwGwljwG ubpni)GbflQ , npnGp 
QG'1ctr4mt'i bu hn11.r uzwljuwG UlWflpbr b'l.wGwljGbr l.t G1..4wU1ullj trl 
hbU1wL4Gl)mt'i tJGpGw Li b[tJnrwguw G hw uwr w 4Lnllt.lwgGb[m Ljw L9ilnt
u~ Gbrhn'l.wJtJG upwgmf~JmGGtro L. hbulwqwJmu uzw4bLm WflW'1P
uwgljmG-rrwgGn'l. ctJnL'l.WUlUUlbuw4wG LjnL[UlrllflLUUbfl. LJtJrwnt.tnu'i 
bG hpuGw LjwGmu WU2fl '1P L4WJ uwGGbrmu WL4W LllG bflrl pwrbL u14uw G 
hwowr: uuwG hn'l.bfltJ jl[lWquwG hwuwp nrnz liflLJpUbfllllU OCfliiLll-

qnp6t.lnul bu qnUU!!]!-! . 0'1.nLn l_jWIIllllflt.lnLL1 t upf1bj1Uil t'i ztu4wr'nLJubp;; 
LtwrnmJw64, wljwqLuL!lgp , hnquJLP9P L. wnG· 

tL b~Lnfl wdbLilnrwgplliJ p ~~ bP-!1'1Q, uwqG [1 uw 4wGuJgL(wo L Ltwguw r · 
)lJlbflll oqu1wqnr•:rnul[l , wrhbuLnw4wu uLnpm4LnmrwqnJwguwC b'l.Lli 
Gw4Gbrl ' i.!~JlUJiH ! LUI~ WfllllWf1flW4WG l4WJliwGGb[lnLU f1bnl.tu LJtoruJ 
rlllLflJilLU zbG UUlLUQbL L. qLnGLtmu bG uzw4t'iwfi L.flm[nu.l: 

U'l.WL!W[WO WL4WLil hn'l.bflP fljlt'ipwljwG ub[!ln[lWQjlWJh hwliuql 
/ LUUl Ulb'l.bflnLU OCfUlWC]ll[l0l~nLL1 bG qpuw l!LUt.ltJti , LU[lf1JillUWpbpLU
Gwu flWLjlnGGb[l , nrn[Jf? L4WflnLUw4mt'i bG :jlnu:jlnqtn.ljU , 4WLQJ'lmt'ij1 
rnnrtJf1l.t wnG: 

uuJtu4tJG tunrhfll)WJPU UtJnLP-JnLGnu.i Ill W[lUlWUWhtlWUJWU 2WLI1 
bflllfltlbpmu WL4WLPWQWO hn'l.bfltJ t'ib[pn[1WQL1w(i LnW[lW6t.lw6 libtm· 
rf[l UH.ll[lpb[l 4bGuwpW[ILU4Wfl nL wqpnU1bj1JGtJ4WlJWU b'l.wGw4Gtprl 
hbu1 qmqw4gLtwo cttJL4uwgmuG t : 

lljG f1bl4f?nLU, bflp hn'l.bflQ L4WflnLUW4nLLi b(i ~bqnp W'l.bfl , f1[1W[1p 
4wrbLP t hbztnnLP-JWUp Lt.lLUGUJL m hbnwgGbL hn'l.tJ L4fln4JtJL!l lqw
hUJG2Ltn'l. tunrmP-JWG uwhuwGGbrtJg: UrwrwUlJWCi hwrP-wt.twJrP un 
I)WJjlG W'l.mLnGbrtJ dbLtJnrwguwG tuGf1tJJ1(1 11ctt.twr t ~n'l.UJJPG [nLOnLJ
PP nbw4gtJWJP pwror hpuGwJUnLf~JnLUQ GL4WUUllllU t hn'l.tJ f1Put.ybp 
uw4wGnLP-JWU pwrorwguwGo. htJf1rn:Ptll 4nLntJJ1GbrtJ wt.lbLwguwGQ . 
f1[1WUQ mn~b[lll hwU14nLf1JWU pW[lO[lWQUWUQ, n[lQ l.t LUnW2 t pb[lnllJ 
hnr1r owljnulpGbrtJ tugwGmu l.t qnroGw4wGnrbG 2flP :PilLUlflLugtJwJtJ 
pwgwnmu: Uil2Wt.lWJflP hpuGwJtJG nbw4gtJwG rutJuUl Gt.twqbgGmu t 
hn'l.LUJtJG LnLOnLJflnLU 4wLgtJmt'ip l.t uwqGbqpmup brLJ4wrpnGwU1Gbflll 
w4Lnllt.lmP-JnLUQ l.t pm[wgGmu l)[lwGg t'ib[tJnrwU1tJt.l GbrqnrompJnLUQ 
4LwGt.two LjwU1pnGGbrtJ 4wqumu L.flnruwGwljwJtJG GwUlrtJmt'ip pwror 
L4WfllllUWljlllf~JnLUQ (10-25 t'iq.t4t.l) L4WJUWGwt.tnrmu t hn'l.tJ WL4W
LilWQnLUQ l.t UL4WUUlnLU pwgwuw4wG 2flW:jlpqtJ4wljwG hwUlljnLpJnL[l
GbfltJ 11ruLtnpuwGo: 

U'l.wlJwLnLUQ qmqwljgbLnt.l litJ2wt.lWJflP nbw4gtJwJtJ pwror hpu
GwJGnLP-JWG m WL4WLtJwgt.lw6mP-JWG hbUl, GwU1rtJmup 4wrpnGwU1jl 
m br44wrpnGwU1GbrtJ qbrw4 z nmf~JnLUQ pwgwnmu t UrwrwUlJWG 
hwrP-wt.J.wJfltJ WL4WLP W'l.nLU1GbrtJ tJrwgmuo wnwGg ppupwljwG ub
LtJnrwgtJwJtJ l.t Gwtuw1..4bu gwuwpbgGn'l. gwGgnt.l tunrpwJtJG 2flbf1)1 
liw4Wflf1W4Q 300 uu l.t wt.lbLtJ tunrmP-JWUp P2bgGb[nL: 

Unl)wJ!lG W'l.nLUlGbrtJ t'iblllllflWQPWJP tuG'1PflD 11ctt.twr t GwL. WJG 
UlbuwljbUlj1g, nr Ullf1WU PP~ zwrctmG upwgmpjmG t l.t wGpwt.twrwr 
2f1W:jlpqpljw4wG hwU14nLP-JnLUUbf1p, uwuGwt.tnrwl4bu flnLJL 4JPLUlflLU
gtJwJtJ L4WJt'iwGGbrmu, l)ctt.lul[lWGmu t W'l.bfltJ Lt.lWgmuG m hbnwgm
UQ GnLJGtJu4 pwrbLJwrq gwuwpbgGn'l. gwGgp wn4WJnLf1JWU l)bl4f?nLU 



1wJWULilwGr qJnL'l.WLilGl.IlbumpJwG GwtuwrwpmpJwG 1n'l.wqtJ
l.IlnLpJwG L. wqpnerurwJr qtJLilwhbl.Ilwqnl.IlwljwG tJGuliltJLilml.IltJ Gbp
ljwJru hn'l.wqtJLilmpjwG, wqpnetJutJwJtJ L. UbLnpwgtJwJtJ qtJLilwljwu 
ljbGl.IlpnGtJ 4n'l.l1rg ttbr2rG LilwptJGbptJG uzw4tlbL bG un11wJtJG WL4wLr
w'l.ml.IlGbptJ erutJwljwG UbLtJnpwgtJwJr LilbuwljwG htJumGeGbp[!, oq
Lilwqnp6bLntt wprumGwpbpwljwG ppm pwLjlnGGbp, L. wnw2W!14tlbL 
bG UbLtJnpwgtJwJr l1tJwuGwljwGwgttw6 LilbtuGnLnqtJw L. wztuwlilw
LilW[l Ul[lngbuGbptJ Ubf!bGWJWQUWG hwuwp hWUWLtJ!l l1btuwGtJql1Gbp: 

Uzw4ttw6 ubpn'lQ Gbp4wJmUu LWJGnpbG 4rpwnttmu t wpl.IlW'l
[1WljwG UjWJUWGGbpmu U[1W[1Wl.Il]WG hwppwtlWJ!lr un'lWJtJG WL4WLr
WflnLUlGbptJ l1bLtJnpwgtJwJr hwuwp: Ubp hwGpwUjbl.IlmpJwG W'l.nLLil 
hnflbptJ l1bLtJnpwgtJwJr hwpmul.Il LjlnpoQ 4rpwnmpJmG t ul.IlwGmu 
GwL. U'TJ1 bpljpGbpmu L. GmJGtJulj wpl.IlwuwhuwGJWG bpljpGbpmu, np
l.Ilbfl hnflb[l[! W'l.W4WLUWG Gm]GwGuwG pGmJp mGbG: 

l2tJl1tJwljwG UbLtJnpwgtJwJtJ Uj[lngbumu ljwLgtJmutJ L. uwqGbqtJm
UtJ bpljwpctbe ljwliltJnGGbpQ hnflr 4LwGn'l. hwl1wLr!1ml1 LjlntuwGwlj
ttmu bG l1tJwpctbe Gwl.IlptJmuntt. uwljW[l'lUWG bG bGpwpljmu ljnLntJ'l
GbptJG L. wJu pnLnpr hblilL.wGentt twlljbu pwpbLwttttmu bG hn11.r 2!1W-
1>rqtJljwljwG hwlilljnLpJmGGbp[!. npnGe L., tJpbGg hbpptJG, GUjWULilnLU 
bG hn11mu W[l'lJmGwtlblil 211r ewGw4r wttbLwguwGQ: 

UJulllrurntt.wL4WLr-w'l.ml.IlGbptJ ubLtJnpwgtJwJr UlbumpJwG htJu
emu [!Gljw6 t hnflwJtJG LnL6nLJptJ htJl1GwJtJG nbwgtJwJtJ ~bqnewguwG, 
LjlntuwGwljwJtJG GwlilptJmUQ 4wLgtJml1ntt m uwqGbqtJmuntt Ljlntuw
ptJGbLm hwuwp ppm wq'lWGJmpbptJ (erutJwljwG hwljwq'lw4GbptJ) 
oqlilwqnp6UwG, tJG~Ujbu GwL. Ltlwgmuntt LjlntuwGwljwJtJG nbwljgtJw
Jntt wnw2wgw6 G]mpbptJ hbnwguwG qtJLilwljwG uljqpmGeQ: 

Un'lWJtJG WLlJWLtJ-WflnLl.IlGbptJ erutJwljwG UbLtJnpwgtJwJtJ [!Gpwg
f1nLU ljwl.IlW[lttmu oG hwUwLrll wztuwl.IlwGeGbp' GwtuWUjWLI1[1WULilW-
4wG hwppogmu, erutJwljwG UoLtJnpwl.IlnpGoptJ hn11. ULilgGmu, Ltlwg
uwG LWf1bptJ ljwnmgmu, Ltlwgmu: Uju wztuwlilwGeGop[! ljwlilwpo
LnLQ hol.Iln ljwl.Ilwpttmu t qJnL'l.Wl.IlGl.IlbuwljwG tJpwgmu: 

U11.ml.Il hn'l.ollr tJpwgmUQ ljwl.Ilwpttmu t bpoe LjlmLntt: Unw2rG 
LjlnqtJ [!Gpwgemu ljwl.Ilwpttmu t 4wl.llrlilwL hwppogmu, ljwnmgttmu 
oG hnptJqnGwljwG ljwu nL'l.'l.WhWJWQ, tJulj hwtSwtu L. hwuwljgtlw6 
(ljnl1ptJGwgttw6) 'l[loGwctwJtJG gwGg, nnnquwG hwuwljwpq, ljwumr2-
Gop m tSwGwUjwphGbp L. WJLG: 

bpljpnfl'l LjlnLLnLU ljWLilW[lnLU bG etJl1tJwljwG UoLtJnpwgtJw L. LtlW
gmU: UJu wztuwlilwGeGoptJ hwl1wLrl1t:! unttnpwpwp LilL.mu t 1-2 l.IlW- , 
ptJ : 

tppn[l'l LjlmLnLU ljwl.Ilwpttmu t l1oLtJnpwgttw6 hnfloptJ qJm
'l.Wl.IlGl.IlouwljwG tJpwgmu , npQ LilL.mu t 3-4 UlwptJ : 
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UflnLLil hn'l.bfltJ tJpwguwG Gzttw6 bpoe LjlnLLOflQ etJl1tJwljwu Uo
LtJnpwgtJwJr wGewljl.IloLr uwuG oG, uwljwJG wnwttoL ljwpL.np m UjW
l.IlwutuwGwl.Ilm pwcttJG[! l1bLtJnpwgtJwG t: 

BwtfwpbgunfJ b. nrmqtfwu hwtfw{fw{Jq/1 {fwnmgmtf: UpwpWLilJWU 
hwppwttwmmu tunrewJru 211o11r pwpap uwljw[1'lW4t:! L. 1111wGg puw
ljwG 11ctttwp W[ll.IlWhnu[! UjWJUWGwttnpbL o[i hn'l.wqn]WQUWG Uwpqw
qol.IlUWJtJ[i UltJUj[!, np[! qmqwljgttmu t hnflr Ujfln1>tJLnLU Wflbflr ljm
l.Ilwljuwup: 

UL4wLr w'l.w4wLw6 hnptJqnGr hwul.IlmpJmCiQ L. tunpewJru 211b11r 
tunpmpjnLU[! hwUWUjWLilwutuwGwpwp l.IlWLilWUtlmU o[i 100-150 L. 
50-150 uu-r uwhuwGubpmU: 1wtSwtu tunpf1WJtJu 2[10[1[! QU'lhnLUj Un
UloGmU oG hn11.r UwljopoutJG: tunpf1WJtJG 211011tJ tunpmpjwG LilWLilWU
uwG WUUjLtJLilnL'l[! UlWfltlW gtJLJLnLU qlilGttmu t ublj Ubl.IlptJ uwhuwu
Gbpmu: tunrewJtJG 2flopr ljptJLiltJljwljwG uwljw[1'lW4Q. 4wtuttw6 hn11r 
ubtuwGtJLjwljwu ljwqutJg, UlWLilwGttmu t 250-280 uu uwhuwGGopmu: 
tunpf1WJtJG 2fl0[1r UWljW[1'lW4G r2ogGbLnL hwuwp, 4wtuttw6 qpmGl.Il
GoptJ htJ'lrnbpljpwpwGwljwu UlWJUwGGoptJg m 2f1WpwLjlwGgmpJm
GtJg, ljwnmgttmu ou hnptJqnGwljwG, nLflflWhWJW9 ljwu hwuwljgtlw6 
'l[lbGwctGop: 'lpoGwctGoptJ '1011[! ~r uwhuwGwLjlwljttmu urwJG tunr
f1WJtJG 211011tJ UWljW[1'lW4tJ tJ2bQUWUp L. W'l.OfltJ LtlwguwG hwUwp 
UjWJUwGGoptJ ul.Ilbfl6Uwup, WJL GUjWl.IlWlj t hol.IlWUlU'lnLU GwL. WflW
qop6bLm qpmGl.IlGoptJ Ul.IlnptJG 20[1UlOflU m tunpf1WJtJG 2flb[1tJ ttoptJ[i 
zbpl.Ilopu: 

tiGzl1wG pwgwljWJnLPJWG UjWJUWGGbpmU 3,0-3,2 U tunpmp]wUp 
wGgljwgttw6 Ljlwlj hnptJqnGwljwG 'l!loGwctu Wlljwhnttmu t Wflwljw
LW6 hnflwzopliltJg Lttwgttw6 W'l.b!lr honwgml1Q l1oLtJnpwgtJwJr ou
pwr4ttn'l. Lilwpw6etJg: Pwg hnptJqnGwljwG 'lfloGwctQ, npr 'lOUlf1nLU 
hn11.o11r 10-12%-Q wGtto!1W'lW!10 hwGttmu t qJnL'l.WLilul.IlouwljwG oq
l.Ilwqnp6ml1tJg, r2ogGmu t uotuwGtJql1Gopr ljtJpwnuwG W[l'lJnLUwtto
l.IlnLpJnLU[! L. pwpopwgGmu 'l[loGwctubptJ uwepuwG hbl.Il 4wllltlw6 
zwhwqnp6UwG 6wtuuop[! : 

tun 11ewJrG 211011r pwpap tSGzuwG lllWJUwuGopmu 4wroLr t 4r
rwnbL nL'l.'l.WhWJW9 'l[loGwctGop: Unttnpwpwp wttoLr GUjwl.Ilwljw
hwpuwp t ljwnmgoL hnptJqnGwljwG L. nL'l.flWhWJW9 'l!loGwctGbptJ hw
uwljgttw6 hwuwljwpq: Swppbp Lilrl.llr 1111oGwctGbptJ GuwG qmqwlj
gmUQ WUjWhntlmU t tunpf!WJtJG 2[1b[1tJ tJ2ogl1wG hwzttwpljwjtJG Uw
ljW[l'lWlJ[! : 

'lmpu Ufltlw6 ul.Ilnpqol.IlGJw 2flb[1Q ljwpbLr t oqlilwqnp6oL Lttw
gmuGbptJ m GnLJuru4 nnnq.uwG hwuwp: LttwguwG m nnnquwG wz
tuwl.IlwGeGopG wttwpU1bLnL9 holiln nLfl'l.WhWJW9 hnpwGgeG wG2WLil
ttmu t, ru4 hnptJqnGwljwG 'l[lbGwctG WJ'l ctwuwGwljW[!Gpwgemu 
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t"tJn[lQWJ~U 2flbfl~ UWljWfl'lWlj[! UjWhmu t WUh[lwd"bzm t"tJn[lnLf}jWU 
4rw: Ujumbrt wuhrwabzm bGQ hwuwrmu GzbL , nr UrwflWUlJWU 
hWflf}WL!WJfl~ UjWJUWUUbflnLU n~ t"tJn[l (150-200 UU) hn[l~qn(iwljw(i 
'lrbuwct~ ljwnmgmuu wuwr'lJmuw4bm t: 

UnLtnrwpwr hnrwugQw (4nLb4mnr) - 'lflbuwctwJ~G m nnnq.uwu 
hwuwljwrq.~ . tLb4mrwhwrtnr'luwu q.6br~. mrtrtwhwJwg 'lrbuwctub
fl~ hn[lWUgQbfl~, uzmwljw(j riWUWUjWflhUbflfl ljwnmgnLUQ, t"tJn[lQWJ~U 
2rbr~ nba~u~G m eflu~wljwu ljwquflu hbml!bLm hnrwugQbfl~ mb
rtW'lflnLUQ, L4wguwu LWQbfl~U 2nlfl UlWLnL awuwuw4w4nr 2flWUlW[l
ubr~ wugljwgmUQ, L4WgUwu LWQbfl~ UjWUlflWUUlnLUQ 1.! WJL wzt"uw
UlWUQUbflQ ljwmwrLtmu bu 4wl4flmwL hwflf}bguwGQ qmq.Quf}wg: 

~mz/1 fiwfuwli/Wtnf1wumntt5f! p/lti/lwljwfi tlbt/ln{Jwg{lw;/1 hwt5wf1: 
4wUjpUlWL hW[lf}bgnLUQ UbLflnrwm~4 wzt"uwmwueubrfl wubuwUjW
mwut-uwuwmm ortw4G t : 1nrt~ nrw4JWL hWflf}bgmuQ GUjwumw4nf1 
L4WJUwuubr t umbrt6mu hbrtm4 1.! unrmu ubLflnrwumubrfl . L4wguwu 
GUjwmw4n4 oq.mwq.nr64nrt 2flbfl~ hwuw~wt.j1 pwzt-uuwu hwl1wf1 : Pw
g~ WJ'l, nrw4JWL hwflf}bguwu 'lbl4flnLU l1bLflnrwg4w6 hnrtbfl~ q.Jm
rtwmumbuwljwu oq.mwq.nr6Uwu Quf}wgemu, ~ hwz~4 11wzmmu UjW
flWflmWGJnLf}bfl~ m nnnq.uwu 2flbfl~ hwuw~wt.j1 pwzt-uuwu, WUjwhn4-
4mu t pwror pbrQ: Uunpwlj hWflf}bgmuo pwgwuwpwr t wq11mu hn
'l~ UbL~nrwguwu nrw4~ 4rw lA oq.oq.mu flrwguwu hwuwr uwhuwu-
4w6 ctwuljbmubro : 

lJflu~l! hW[lf}bgmu ljWUlWflbLQ wuhrwabzm t huop~ UbQbGwuub
rn4 t"unmhmuo ljwmwrbL, WflUWmwt"u~L WUbL f}t.j1mmubf1Q , hbnwgubL 
6wnbrfl pubru m uuwgnfl'lUbflQ: 

1nrt~ nrwljJWl hwpf}bguwu lA wzt"tJwmwGQubflfl WflUlW'lflnrtw
ljwumf}JWU PWflO[lwguwu hWUWfl wuhrwabzm t 4~flWObL hWflf}b
gmu ljwmwrn'l UbQbuwubflp pwun11 orq.wuubp~ w4mn11wm 'lb4w-
4wruwu LWqbrwJ~u hwuw4wrq.: 

LwqbpWJ~u UWflQbfl~ oq.mwq.nr6mUQ WUjwhn4ml1 t hwflf}bg
uwu pwgwrow4 rizmmf}JnLU, 4brwumu t hWflf}bguwu t-unmwuubro 
4brwgubLnL UUjWU1W4n4 q.bn'lbqflwljw(j hu4n'lnLf}JWU wuhrwctbz
UlnLf}JnLUQ, pwrorwumu t ljbnwzbrbt.J1utrfl (u4rtl4bflubrll) 1.! hwr
f}bgunrt UbQtGwutrfl WflUlW'lfln'lw4wGnLLf}JnLUQ , pU~UjbU uwli L4Wg
uwu hwuwr oq.mwq.nr64nrt 2rtrt1 Wfl'lJmGw4tmmf}JnLUQ: 

1n'lwzfluwpwrwljwu hwunLJf}UbflQ unLJUUjbu UjbLnQ t ljwmwrtL 
LWqtrutr~ oq.UnLf}JWUp: 

'l-418 ljtnwztrbt.J1n4 lA 'l-3-90U nt'lbhwflf}fl~n4 (q.pbJ'lbrn4) 4w
L4~UlWL hWflf}bguwu 'lbl4QnLU ljwmwr4ml1 t hnrt~ uwljbfllinLjf}]l 
Gwt"uuwljwu hwpf}bgmu (f}Uptn~ hwflf}bgnLu, t"unrt"unrwmubr~ hn
'lWLP9Q), '%-8-35 uwljuflzfl q.mf}wGn4· t"unr Ltwr 1.! wL4w 'l-719 tn-
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ljwrpwqwJw4nr hwflf}Wljwnfl~n4· bflbQ hbmQ hwflf}bgmu, ~wh~w
GbLn4 flrwg4nrt mwrw6Qp puwljwG f}bQnLf}JnLUQ : 

lolj . 35.Uflnu.n hnflbfl~ l.llWflWOQ~ hWflf}bgmu (ubtuwliqulibfl~ 
pwlin11 Ofl<fWlilibfl~ [!li~wgp[! wijl.llnUWl.ll 4bi1Lllntl. 
LjwrctwtJ.niltJ.mu t LWqbflntJ.) 

lolj. 36. UL4WL~-wflml.ll hnflbfl~ tun11 ltl!tJrbgmu (80-100 uu) 
4Wl.I1Wj1nfl Qf'U UWI.jU~2~ UbpbliW. 

Uw4w4wqnr hnrttrmu hw(lf}bgml1Q UjbmQ t ljwmwrtL WJU hwz-
4n4. nn uwJ[lwmtuwljQ l.t t"unr ou4w6 q.tmwJ~U ljmmwljmuutrl! hn'lfl 
uwljbrtu ~hwu4bG : tf}b 'lwzmmu ljwu ub6 fl24W6QUb(l m nbLflb1>p 
pwgwuwljwu mwrnbn , WL4W lj1mt"u11 hn11wqwuq.4w6p wnuw-
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lllWpGw~ zbfllll Ullll::if1.6btm hwliwp wGhpwctbzm t ~nt.Ljplll pl::i~npwjjlG 
tunppwJrG Gjmpl::ipnlllt Wll!W uwGpwhnf1.nll Gwtuwll!l::iU ~WlllWfll::il hn
f1.WQflnLUUljl tPQ1:?: l.Jll!wumwLtnfl ~tjlliwJw~wG ll!WJliwGGI::ipjl fll::ill!pmu 
hnf1.bpjl 4Wll!PlllWL hwppl::igmli[! 4Wfll::itP t 4wqliw4l::iflll!l::il wupn11.2 
mwpLtw [!Gpwgpmu: ~n'l.ll llbfl2Gw4wG hwppbgmun 4wmwpllmli t 
pntnfl 4wpqjl zrGwpwpw~wG wztuwmwGpGI::ip(i wLtwpml::itmg wnw2: 

Cwlll 4wpltnp wztuwmwGp t Gwlt tllwguwG LW.PI::iflp UUll::if1.0nLU[L 
Lwpl::ipjl flPfl.P[! lt ~wljll::ip£! npnzLtmu l::iG Ull::if1.wGpjl nl::itlll::i~nll lt liw
~l::ipltmJpr pGw4wG pl::ipmpJwlip: Sl::i11.wGpjl 0,005-rg Ljlnpp pl::ipmp
JWG fll::ill!.Pmli twpl::ifl£! uml::if1.6mu l::iG nLf1.f1.WG~JwG oltnll. 50-70 li LWJ
GmpJwlip lt lijlG~lt 200 li bp~WflnLPJWlip : Lwpr uw~bpl::iU[! UP2PU hwz
Ltnll 1,0-1,5 hl::i4ll1Wfl t, uw4wJG uw~bpltnLJpjl n~ lib6 pbpmpJwG lt w
'l.W~wtLtw6mpJwG n2 lib6 tuWJU1Wpf1.bUlntpjwG flGll!.PnLU LW.PI::ifljl ub-
6mpjnLU[! 4wfll::itr t hwugGI::it lii1G2Lt 4 hl::i4mwpr: Pntnfl fll::ill!QI::ipmli 
tllwguwG twpl::iflr 4nf1.ul::ipjl ur2Lt l::if1.w6 Grzl::iflll mwppl::ipmpJmun 
~ll!l::illlp t ql::ipwqwGgr 5-7 uu: 

IClpLtl::iguwG fll::ill!.Pmli, lii1G2Lt tllwguwG twpl::ipjl 2fl2Wljlw~nll. 
plipbflll Ul!ll::if1.0nLU[! , ~WlllWflllntli t hnf1.p tunp Ljltupl::igmu lt Wl4W . 
QtwGw~Gbpnll uw~bpltnLJpjl hwppbgmli: ICJI::iplt lil::ituwGj14w~wG ~wqli 
mGI::ign11. hnf1.bpmli Ljltupbgntli[! ~wlllwpltmli t r-50 uw~Gjlzjl Ljltupb
gmgr2nlllillG2Lt 50 uu tunpmpJwlip, jlu~ 6wGplil::ituwGj14w~wG ~wqujl 
fll::ill!pmu· bnwumjlowG pwGn11. opq.wGGI::ip[! JWpmuGI::ipnll Ull::if1.Wfl[1-
Ltw6 Clf1U-1 liw4Grzjl Ljltupl::igmgr2nlllii1G2Lt 60-80 uli tunpmpjwlip: 

LLtwguwG twpl::ipjl 2fl2Wljlw4n'l. plipl::ipG uml::if1.6mli l::iG Y.'llnt--0,7 
liw~Gjlzjl pmup ~wllln'l. wq.pl::iqwmnll 0, 7 li umwGflWf1lll pwpopmp
JWlip, np[! hrupmli mGj11 ,2 u LWJGnLpjmG: 

=inrzbf7/7 p{lrJ{lwl;wfJ rlbf{ln(Jwg{lwfJ pwtjJnfJw;{lu aarlpwLfWU 
fJfJl/nt./ t.. b(7l;wpwf7pWullfnif: f2rlillw4wG lil::itjlnpwgrwJp tmpJmGG WJG 
t, np unflwG, npG wnw2 t pl::ipmli hruGwJjlG nl::iw~gjlw, 21::iqnpwgLtmli t 
WflflJntGwpbpmpJwG ul::i2 oq.mwq.np6llw6 6Mpw~wG ppllnll. bp~w
PWfl2WUL4nll ~wu mpjlz WJLlibtjlnpwmGI::ipnll, lt hl::imwq.w tllwgmliGb
pjl ur2ngnll hnf1.pg hl::inwL.jmu l::iG j1G~L4bu hl::izm tm6Ltnf1., wJGll!bu tl 
Gnp wnw2wgw6 Wf1.l::ifl[! . 

2Na2C03+H2S04--7 Na2S04 +2NaHC03, 
2NaHC03+H2S04 --7Na2S04 +C02+ H20: 

UnflWJilG Wf1.ntlllGI::ipjl pjllijlw~wG libtjlnpwgjlwJjl £! Gpwgpmu 
Mupw~wG ppm oqmwqnp6btjlu, unflWJP ~l::iqnpwguwG hl::im lil::i~Lnb11 
mpjlz WJL ujlwgmpjmGGI::ifljl hl::illl (Gwmpjlmujl umt~Wlll) ~Wlgjlmur lt 
liwqGI::iqjlmujl ~wppnGwmGI::ip[! .PWJQWJt.l.l::itjlu wnw2wumu t Gwlt· 
2Wlll gwG~wtjllijlwgmpjmG' hbzlll tm6Ltn'l. QPll!U. PU2L4GU Gwlt uwq.-
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~btml L~wguwG hwuwr oq.mwq.npo~nrt 2rmu , pwpapwgGmu t 
CaSOd1 L. MgSOd1 tm6bt~mpjnt.G[l L. wpwq.wgumu hnrtb(l~ ubttm
pwg~wJ~ uwngbu[l: 

4wlg~mu~ ~n(j(j wupn112 Ubt~npwg~n'l hnrtwzbpm~g zwm wlt
lll~4_npbG llnt.(lU t ~wumu t.flntuwuwLtwJ~G Gwmp~mll[l l.t q.pw~mu 
UfiW l.Ilbrt[l: 

q.~UJU~ hwuwLtnrtliwG~ Gbpq.npompJnt.G(1 tu~um pwpapwgumli t 
hnrt~ 2(1Wpwt.flwGgmpJnt.U[l, umbrt6btn~ wnw~bL OUJlll~LiWL UJWJliwG
Gbp l~wgliwG hwliwp: '-l.b(12~Gu hGwpw~npmpJmG t lllWL~U wnw~b
LWQ.IlLJG ~wt.fln~ ltr6wmbt L~wgliwG dwdltblll[l m hwugGbt 4-5 wuu
~w ml.tnrtmpJwG: UJu llbUJgmli Ljp6wm~mli t L~wguwG hwuwr oq.
mwq.npo~nrt 211~ wGwrllJnt.Gw~bm owtuu[l q.ntnrzwgliwlip, ~G~UJbu 
GwL. ubt~npwg~wo hnrtb(l[l Q.Jnt.rtwmGmbuwljwG oq.mwq.npouwG 
hwGaGbtm dwliljbm[l: UJU pntnr~ hbml.twGgn~ Libt~npwg~WJ~ hwliwp 
Gb(lll(l~wo LjwUJ~lllWL Li~2ngGbpG w~bL~ wpwq. bG t.flntuhwmmg~nu.'i , 
l.t Li~wdwuwGwlt wpwq.wGmli t hnrtb(l~ ltnt.Llllnt.(lwltwGwgliwG UJ(ln
gbu[l Lizwlj~n'l pnt.jUb(l~ Gbpq.npompjwup: 

lwGpwUjbl.Ilnt.pjwG ubt~n(lwlll~~ Uj(1Wltlll~ljwjnt.li Mlipwpp~j'l 
hblll Libljmbrt LWJunpbG Lj~pwn~mli t Gwl.t bpljwpW(12WUUj (FeS04 
7H20), np~ ll(lwltwG Gbpq.npont.pjnt.G[l UjWjliwGw~np~wo t Gpwum\_. 
np h~lllllll~q~ llbUJgmu wnw2Gmli t wqwm MupwLtwG ppm l.t bpltw
P~ h~rwneu~ll-

F eS04 +2H20=F e(OH)2 ... H2S04: 
npUjbU bpljwpW(12WUUj~ h~ll(llll~q~ W(lllJnLGg MlipwltwG ppmG 

Gwmp~mli~. Ltwtgl1mli~. Liwq.Gbql1mli~ LjwppnGwmGbp~ l.t brltltwrpn
GwmGbrl1 hbm t.flntuwqllbgmpjwG UJ(lngbumli ~bqngwGmli t hnrtWJ~G 
tn.LOnLJpl1 h~LiGwj~G nbwljg~wG : Pwg~ WJil, ppmG, [>WJ[>WJbtn~ lJwL
g~mli~ l.t Liwq.Gbq~mli~ wotuwpp~WJI1G Wrtb(l[l , WI1W2 t pbpmu Unt.(lp 
lli1UUJb(1U~wo Q.~UJUI1 l.t Liwq.Gbql1mli~ Unt.L:fJWl.Il~ wnw~bL zwpdmG 
aL.bp, npnGg t.flntuwqllbgnt.pjwG Lib2 LimGbtnQ hnrtr hbm, Gpw lttwGnfl 
hwliwt~(l~g GntjGUjbU llnt.(lu bG ~wGmu Gwmp~nt.Li[l : 

tpljwpl1 h~ll(lO[>U~Il[l t.flntuwqllbgnt.pjWU Lib2 umGbtn~ wotuwpp
~11 hblll WI1W2WgGmu t bpljwpogul11l. abng pbpbtn~ L(1Wgmgl1~ W(l
d'bgwljwumpjnt.U m hnrtl1 pwgwuwLtwG L~ggw~nptlwo LJntn~llGb(l[l 
Liwljwrllbtm Libo tGbpq.~w. pwpapwgGmli t hnrtl1 wq.pbq.wllwJGmp
Jnt.G[l: 

tpljwpW(12WUUJ[l GnLJGUjbu wGdi12WUJbu g~Li~wljwG nbwljgj'lwJr 
t.'ib2 t Limumli un~npwljwG l.t bpljljwppnGwmwJ~G unllWJ~. 4wtgl1mt.'itJ 
m uwq.Gbqj'lmli~ bpljltw[1pnGwmGbp~ hbm lli11W2WQGbLn~ bpltwpj'l 
ltwppnuwm m bp4LJW(1pnuwm, t.'iwq.Gbql1n ' ur llnLL:)JWlll l.t Q.PUJu: 
UWl.Il(lpnu.'i~ l.t uwuwt.'ip 4ttll9PnLUj'l UnLL:PWUl [1 fl{lUQllUJ Ci [lU~wg p nul 
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hnrt~9 hbzmmpjwup hbnwg~mu bG : un(l q.njwgwo Q.~UJU[l l.t Gwm
rl1mli~ Unt.L:PWlll[l hnrt~ hblll t.PntuwGwljWJI1U nbwljg~WJ~ Lib2 bG 
umumli l.t wtltwL~wqbpomu: 

ul.j . 39.ooupwl.jwG ~~L[~ tumm~JmGn wl[mnuwm 
l.jb(ll4nt.l l.jwpqwl[npnfl pwctGwl w4'1. 

UGhpwdbzm bug hwuwpmli Gzbt. np lld~wr Libt~npwg~nrt un
llWJ~G wtlJWL~-wrtmmGbp~ q.I1UJuwguwG llbUJgmu 2rwpwGgmpJnt.G[l 
pwpapwumli t mbrtWJ~G , Li~wjG hnrt~ ~bp~G zbpmbpmli, ~ulj Q.~UJU~ 
Gbpq.npont.pjnt.GI1g llnt.PU Gbpgi1G q.nmmli pmtwGmli t 21111 MwGgliwG 
wpwq.mpJnLU[l L.t wrtbr~ l~wgmli[l, nr~ hbmL.wugn~ tL L~wgliwG dw
Liwuwlj[l bpljwpwaq.~mli t 2-3 wliun~ : 

56Lipwljw(i ppm, ~Ulj wnw~bl wljml1~ bpltwpW(12WUUj lt~pwnb
LnL llbUJgmli q.wpGwG-wunwG dwuwGwltw[lGpwggmli mbrt~ t nt.Gb
Gmli wlipnrt2 Libt~npwg~nrt zbpmjli1GlllbGu~~ W'lWqbpomli L. WL4W
l~wqbpomli L. Gnt.jU lllW(l~W mz wzuwu[l Ljw(lbL~ t hwugGbL wzGw
GwgwG gnpbG~ gwug Ljwmwrbt: 

Ubp bpljpmli MlipwljwG ppmG LWJGnpbG Lj~pwnmli bG WLL!W-
l~wgwo hnrtbr~ hwmljmpJmGGbp~ LW~wguwG hwliwp: UtltWL~ hnrtb
rl1 Libt~npwg~wj~, ~u~UjbU GwL. nnnq.LiwG 2(1b(111 npwlt[l LW~wgGbtm 
hwliwp MlipwljwG pp~l1 oq.mwq.npouwG UJrwLJmi1LtwG mzwllpmp
JWG t wpdwGwgbL UUu-mli , ruUJwGI1wJmli, 4wGwllwJmli L. wn bpltp
Gbpmli : 

Ubtftnf7WLnn(1ubf7/1 hwzl/Wf7/.tWJ/1U un(JUI:if7[F UnllWJ~G Wrtnt.mGbp~ 
gl1li~wljwG libt~npwg~WJ~ q.npomli ~wlflwqwug LtwpL.np t Libt~n -
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[lWGtnGb[l~ (66lipw~wG ~~m. b[l~W~Wfl2WUL4 l.t WJLG) hwzt.J.Wfl~Wj~G 
Gnrt.'ibfl~ n~ztn nrnzmt.'iQ: 

Urumuw4 11 

uwtuwq.ont.t100% tulllnLPJWU 6Mpw4wG ppl[p f)WUWlj[! (lll/h) q.n[lOW[lWupg 
Ull1Wgl[n1J. LflWUlllWgp ttJU1nLpjWU (%) hwllWfl hwzl[Wf14bLnL q.n[lOW4pgGb[l[l 

Q.nrowljpg Ulllwgl[niJ. Q.nrowljpg UU1wgl[n1J. Q.nrow4rg Ulllwgl[niJ. 
% % % 

1,00 100 1,07 93 1,14 86 

1,01 99 1,08 92 1 '15 85 

1,02 98 1,09 91 1 '16 84 

1,03 97 1,10 90 1 '17 83 

1,04 96 1 '11 89 1' 18 82 

1,05 95 1 ' 12 88 1,19 81 

1,06 94 1' 13 87 1,20 80 

UrunLUw4 12 

Swrpb[l tulllnLPJWU llb4 UlnGGw oollpwljwG ppm hniJ.lllllgUbLnL lfblljpnLll WllW 2WQiliJ. 
Wflbflp f)WGW4[l nrnzbLm hwllw[l hwzl[w[lljWj pG q.n[lOWljpgGbfl[l 

IClpl[tJ b[lljflllfllfWJPU Wflbflp LljW[lroLGw4mpJnLU[l (%) ljwttJ-
tulllmpJmG[! l[wo hniJ.tJ tltJ2rG 4znwJpu owl[WLWJpu qwGq.Lj_wopg 

- 1,3 1,35 1.4 1,45 

100-98 0,025 0,024 0,023 0,022 

97-94 0,024 0,023 0,022 0,021 

93-90 0,023 0,022 0,021 0,020 

89-86 0,022 0,021 0,020 0,019 

85-82 0,021 0,020 0,019 0,018 

81-80 0,020 0,019 0,018 0,017 

VbL~nrwGtnp Gnrt.'ifl hwzt.twr~t.'iwG hwt.'iwr wGhrwdbztn t l4Wfl
qbL hn'l.fl WflW~WLliWG tuWJLnWP'l.blnnL~JnL£iQ , tunfl.QWJ~G 2flb[lp ~2bg
t.'iwG Gwtuwq6wJf1£i tunrm~Jw£i uwhliwGGbrmli hn11.wqrmGtn~ ewrw
pwGw~wG (L~~nLnq~w~wG) ~wnmgt.J.w6.Qp wnwGaGwhwtn~nL~JmG
GbflQ l.t t.'ibtuwGp~w~wG ~wqt.'io: 
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UbL~nrwGtnp Gnrt.'i~ hwzt.J.wfl~Q ~wtnwrt.J.mt.'i t . l:iLGbLnt.l. unl'lWJP 
Lfl~Lt ~bqnQwgt.'iwG m ~LwGn11. hwt.'iwt~fl~9 pmJubr~ hwt.'iwr ~mGwt.J.nr 
QWGw~~ ~LwGt.J.w6 Gwtn[l~nLt.'i~ l).nLflU t.'i11.t.'iwG wGhrwdbztnm~JmG~g : 

ulj . 40.b[lljWpWfl2WULljp GwtuGw4wG g'rmll[l 
llbLrnrwgpwJtJ bGpwf14l[n1J.IfWZll1nLll . 

UG~mJLWLnflbL~ m utuwL L4btnQ t hwt.'iw[ll:iL WJG t.'intnbgmt.'iQ , l:iflp 
t.'ibt~nrwGtn~ Gnrt.'iwt.J.nrmliQ ~wtnwrt.J.mli t li~wJG Ltwrl:itwzbrtn~ hw
liwr: U~wJG hn'l.~ Ll.br~G zb[ltnQ libL~nrwgpwJ~ bG~Wfl~btpu t.J.wtnw
Gmt.'i l:iG l).flbGwdGbr~ lib2 W'l.bfl~ l).nLflU tnwrliwG L4WJt.'iwGGbrQ utnn
r~G ~mJL 2flW~wlflwGg zb[ltnb[lnt.J., nrnGQ l'lnlflU bG liGwgbL libL~n
rwGtn~ Gbrqn[16nL~jwG nLn[ltn~g : UJUL4~U~ l).bL4Qb[1mli, ~G~ tunuQ, n[l 
hGwrwLtnr ~t t.'izw~Ltn'l. qJm'l.wtnGtnbuw~wG ~mLtnmrwGI:ir~g utnw
Gwt pwror pbflQ: Unt.J.nrwpwr oqtnwqnr6mli l:iG turtn Mlipw~wG 
~~m (85-90%), n[lQ hn'l. litngGbLm dwt.'iwGw~ Gnurwgt.J.mt.'i hwugt.J.mt.'i 
0,8-1 ,0% tutnm~jwG : '11whwG24.nqlil:iL~nrwGtn~ QwGw~Q hwzt.l.mt.'i bG 
,WJWutnwG~ qJm'l.wtnGtnbum~JwG Gwtuwrwrm~JWG hn'l.wq~tnm~
JWG l.t wq[lnQ~li~WJ~ q~tnwhbtnwqntnw~wG ~Gutn~tnmtn~ ~n'l.t.'i~g w
nW2Wfl~Ltn'l. nL W[llnWI'lflnL~jWG L4WJt.'iWGGb[lmt.'i Utnmqt.J.w6 pw
Gwal.tnt.J.' 

S = 0,049(M -d)p · h, 

11 

nrtnb'l.. S-Q libLrnrwGtn~ QWGw~G t tnlh. 
0,049 - 66lipw~w(i ~~t.J.~ QWGw~G t q[lwt.'iGI:irnt.J., n[lQ hwt.'iw

l4Wtnwutuw£imt.'i t 1 t.'iq. t~Lt . 
M -Q HC03-~ l.t ~twGLtw6 Na-~ ~nGGbr~ qmt.'iwrG t . t.'iq . t~Lt . 
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p-u hn11~ 6wLtwLWJ~u qwuqttw6u t, q/ul.l3
, 

d-G-~Lwuttw6 Na-~ pmnwmrbLtl pwuw~u t (3 l.lq t4tt) , 
h-Q-UbLtlnrwgttnflzbrmr hwummpJmu t, uu, 
n-Q PPlttl mn~nuwJtJu 1.4Wpmuw~mpjmu(i t: 

o6Lipw~wu PPLttl pwaub~wtflr hwzttwr~Q 1.4wrqbLm hwuwr Ltb
pwhwzttwr4uwu qnp6w~tJg t hwuttw6 Ub~ hb~UlWfltJ hwzttntt Ulnu
(iw(ibpntt, np(i wuhpwabzm t Lib~ LibUlp hnf1wzbpmmli jmpwpwu~jmp 
1 Liq t~tt htJLiuWJUnLPJnLU[) ~bqnpwgubLm l.t hn11t1 ~LWUnJ1 hwliWLtlfltl9 
1 Liq t4Lt tflntuwuw~wJtlu uwmrrmu 11mru ttwGbLm hwliwp: 

np1.4bu LibLtJnpw(im 100% 66Lipw~w(i ppm oqmwqnp6bLm !lbLq
pmli LibLtJnpwumr pwuw4Q wttwqw~wttbrtl m pbpl.t ~wttwttwqubptl 
hwliwp 6,37 t, Lir2w~ m 6wur 4wttwttwqubrr hwuwr ' 6,62 l.t ~wttb
rr hwliwp'6,86 Ul/h, tJu~ bp~WPWf12WUL4 oqmwqnp6bLm !lbl4EnLU, 
hwliWL4Wl11wutuwuwpwp, 18,08, 18,77 l.t 19,47m/h : 

t...Lt. 41.t.rLtwpwr2wu~~ grnu'i[! 'lWzUlnul ctr-25 llwLtG~z~ 9fl~intJ.. 

t>u~ tunup, np 66Lipw~w(i PPLttl m bp~wpWf12WUL4tl wplilWilPW
~w(i pwtflnuubp[) unLJu tummpJWU ~b(i LtlumU: nLUmtJ uwtuopnp 
l4bU1p t npnzbL WJil ujmpbpr tummpjnLU[) l.t WL4W , bLUbLntt 66Lipw
~w(i PPLttl tflwumwgr tummpJmutJg m FeS04 7H20 Lllwrmuw~nLp
JmutJg, ~wmwrbL hwliwl4wl11wutuwu Ltbpwhwzttwr4Gbp: 

Unttnpwpwp UpwpWUlJWu hwppwttwJp~ hnJ1wqpmumubpu m
ubu tuWJU1Wpf1bU1 LibtuwutJ~w~w(i ~wqli m Wf"lWJtJU pWf1WilflnLPJnLU, 
mumtJ tunphmpll ~tJ mpttmli LltWgliw(i LWEtJ uwhliw(i(ibpmli 66Upw
~w(i PPlttl unplitJ LitJ2ru pwuw~tJ hwzttwr~ 4wl11WflbL: UltbLtJ 6tJzm 
~LtJGtJ m LitJwuqwliwJu PnLJLWLnbLtl L4bU1p t hwUWflbL, bpb oqmw
qnp6lttJ L4Whwu2wr~r wnwttbLwqnLJu pwuw~r LibLtlnrwum , pwur 
np WJu wttbLnflll ~tl 4nr~mli : UJil wttbLr oqLnwqnp6ltw6 Mlipw~wu 
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ppmu wnw2wgumu t qtJ1.4u, npQ Ca-r 1.4wzwr t umbf16mu hnJ1mU: 
uuw(i l.lnmbgliw(i llbl4f1EnLU hnJ1U wttbLtl hwliw~wtflnpb(i t Wf1Wqbp6-
Ltmli, l.t LibLtJnpwgrwJtlg hbmn hw]muwpbpltw6 ~UbLtJnpwgttw6 w
nwuoru 02wtuubp[) ~b(i qbpwqwugmli Lltwgliwu LWEtl [)UilhWump 
mwpw6mp]wu 3-5%: 

t...Lt . 42.t.rLtrwpwr2wu~~ tuw11Gmll[! hnrt~ hblll 'Tlr-1 
rJnUln[lWJ~G tuwrJG~tnL{. 

1wpg t WrlW2 qWL~U, ~tJ~ 4wpbLtJ W[lllJnp uttwqbg(ibl 66Lipw4wu 
ppltr qbpw6wtuuQ. ~wrbLtl t: Uw~wJu WJilllbl4EnLLi ~1.4whwu2ttr LW
pbp~ ~wtflbp[) tflnppwg(ibL, l.t llPW hbm ~WL4ltW6 Lib6 6wttwLtJ 2P2W
tflw~nf1 hnf1wpupbp ~wnmgbL, npQ pwr11wgumli t LibtuwutJqliubptJ 
oqmwqnp6uwu L4WJliwuubpQ, l.t LibLrnrwmrtt wztuwmwupubpu w
ttwrmbLmg hbmn Lib6wumli t hn11t1 hwppbgliwu wztuwmwupubptJ 
6wLtwLQ: 

Unttnrwpwp unllwJru Wf1mmubpr ptJLirw~wu LibLtlnpwgtlwJtl 
hwliwp , ~wtuttw6 hn11r libtuwur~w~wu ~wqlitJg, ub~ hb~mwrr hw
Liwr 1.4whwu2Ltmli t 60-80, GnLJuru~ 100-120m Mlipw~wu ppm: 

06Lipw~w(i ppmu, LPUbLntt md"bf"l (ibpqnp6nf1 ptJurw~w(i urw
gmpjmu, npnz ~wtflntt ttuwuw~wr t 2P2WL4Wl11tl hwliwp: 'lpw hw
Liwp tL unttnrwpwp oqmwqnp6mli b(i btJ~wpWf12WUL4 (FeS04?H20): 

LtjwgtJwfJ pf1/7 fJn[1tJ/7 hwztjmtJf! I.J ttfwgmtJf!: UJ1brtl hbnwgliwu l.t 
Wf1Wqbp6Liw(i wnwltbl W[lllJnLUWltbm l.t Wf1UWU1W~w(i bf"lWUW~Q 
Lltwgmliu t : 
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ljll..!L41H.nwl LL1.wguwG Gwtuwq6muG m hwzlj_w(l~ubpQ pflw~w
Gwglj_mu bG' hwzL1.r wnGbLnL1. ubLrnpwglj_nfl. mwpw6eh hhrwnbp~pw
pwGw~wG m 2(1WpwGwlJwG wnwGaGwhwmlJmJ}JnLuubpo: 

~(lp 6wtuur GnpuQ ubLpnpwglj_w6 hnfl.wzbpmp lL1.wguwG hwuw(l 
4wtut1,w6 t mwpw6ell flW(lwpwGwLJwG ~wnmglj_w6etJg , hnfl.r wfl.w-
4wLL1.w6mJ}JWG WUL11p6wupg m pumjppg, hnfl.WQ.(lnLULilp ubtuwGpLJw
LJwG LJwqupg, tunpf>WJpG 211brr tunpmi}Jmupg, hwuewJGwglj_w6mp
JWu wump6wupg m 6Gzmurg . ru~1..4bu GwLL ublrnrwumr hbm 
umglj_nfl. 2nL(l-ubLilnrwGm-hnfl. hwuwLJwpqmu 41ntuwGw~wJpG nbwLJ
gpwJr QUJ}WQflnLU WOW2WQW6 Wfl.b(lp flWUWlJtJg: 

ulj . 43. l!.lwgnulut110 wLtwllllll:iLnLQ htllln dtljmuf'il. 
~upt111:! hw11~tgun11. r'-1-6 liwljuf'izr litptuw. 

~rr Gnpuo LL LL1.wguwG ctwuwGwLJwzr2wGo uwhuwGLj_mu t fl(lb
Gwctr Gwtuwq6r hbm ZWf14WL4L1.W6, QUU1 npmu, wub(i ur [Wflll hw
UW(l uwhuwGLj_mu t mwppbpwLJL1,w6 lL1.wguwG Gnpu: Llj_wgmurg w
nw2 J}J}L1,r LnL6nLJJ}Q l! LL1.wguwG hwuwp oqmwqnp6lj_nfl. 2mro hwuw
~w41 pwztubLm l! L4WhwG2L1.n'l. tunpmi}Jwu Lj_pw mwpw6bLm hwuwp 
wGhpwctbzm t LJwmwrbL tunr 41tupbgmu (70-80, GnLJGru4 90-100 
uu) : Q.b(lWflWUbLr t LL1.wguw(i hwuwp oqmwqnp6lj_nf1 2nL(lQ lilWL up 
flWGtJ LJbmbptJg : 

Llj_wgmuGbp LJwmwrbLm hwuwp Gwtuw1..4bu umbf16Ltmu bG 
2112W4lw4nf1 hnfl.wl}upbp' 80-90 uu pwpO(lnLf}JWUp, npnGe hbmwqw
JnLU LL1.wgmuGbpG wlj_wpmbLmg hbmn hLUmmlj ubtuwGpquubpnlj_ 
hwpl}bglj_mu bG : 
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Ufl.b(lp LL1.wguwG m Wf1wqbp6UwG hw(lgmu zwm LJwplLnp bG 
LL1.wguwG Gnpubpp hwzlj_wpLJGbpQ, pG~1..4bu GwLL pmG LL1.wguwG L4Pn
gbuo: 

UpwpwmJwG hwpJ}wt1,wJ(lp L4WJuwGGbpmu unflWJpu Wl4wlr w
fl.mmubrr LL1.wguw(i GnputJ wnwlj_bL QGflmubLr hwzlj_wpLJuwG bfl.wuw
~Q •-LU.ljnlj_flWJP LJnfl.upg wnw2wrLJL1.n'l pwGwalLG t (uwuGwlJpn(lbu 
41ntut1,w6 =infl.wqrmmi}JWG LL wqpnerurwJr qtJmwhbmwqnmwLJwG 
tJGumpmmmp LJnfl.upg), npQ hwzlj_w6 t 200 uu hnfl.wzbpmp ubLtJnpw
gpwJp hwuwp: UJu flbl4flmu hwzL1.r t wnGLj_mu, np LL1.wguwG 21111 l4W
hwG2r ewuwLJr hwzL1.wr~o =iwJwumwur =jwurwl4bmmi}Jmumu LJw
mwplj_mu t 100 uu hnfl.wzbrmr hwuwp: 

•-l..U.ljnlj_flWJtJ pwGwalLQ alLw41ntut1,w6 Lj_tJ6w~mu hbmlLJWl mbuflG 
t ub(l~WJWgumu' 

Y=n1 n2 n3 n4 (x+x1) 2000, 
npmbfl.' Y-G LL1.wguwG GnpuG t, 

n1-o qnp6wLJpg t, nro 4wtut1,w6 t hnfl.r ubtuwurLJwLJwG LJwquh 
utJWU1W(l(lnLJ}JnLUtJg (hnfl.tJ hwzlj_wplJwjtJG zbpmtJ utJWU1W(l(l 
LJwqup flbl4flnLU WJG hwlj_wuwp t' wlj_wqw~wlj_bptJ m J}bi}LL 
LJwlj_wlj_wqGbptJ hwuwp 0,5, ur2w~ m 6wGp LJwlj_wlj_wqGbpp 
hwuwp 1,0, LJwlj_wJpG zbpmbpnlj_ qpmGmGbpp hwuwp 1 ,5, 
LJwlj_bptJ hwuwp 2,0) . 

nro qnp6w~pg t, npo ~wtut1,w6 t tunrewJrG 2(lbpp tunpmJ}JnL
GtJg (Upw(lWLI1JWu hW(lJ}Wlj_wJ(lmu, npll1bfl. tun(lf>WJilG 2(lb(lQ 
fl(lbuwdnlj_ r2umu bG utJG~LL 3,0 u, QULI1 Y..U.ljnlj_flWJP 
n2=2,5-tJ), 

n3-Q qnp6wlJtJg t , npQ ljwtulj_w6 t tun(lf>WjtJu 2(lbptJ hWUflWJUWQ
Lj_w6nLJ}JnLUtJQ (U(lW(lWU1JWU hW(lJ}Wlj_WJ(lr J}nLJL LL ur2w4 
hwuf>Wjuwglj_w6 2(lbptJ hwuwp utJG~LL 10 q/L tumnLJ}JWu 
flbl4flnLU n3=1 ,0), 

n4-Q qnp6wLJrg t. nro 4wtut1,w6 t tunrewJru 2Pbrr 6Gzmurg (U
pwpwmJwG hwpJ}wlj_wJ(lp hwuwp WJG hwlj_wuwp t 1,5-11 LL 
hwzL1.r t wnGLj_mu, npmb'l. tunrewJru 2rbpp 6Gzmu LJw), 

x -o Wfl.bpr l4W(lmGwljmJ}JmuG t ubLtJnpwgt.tn'l. zbpmbpmu. %
nlj_, 

x1 -Q Wfl.bptJ L4W(lmuwlJmJ}JnLGG t. nro hnfl. t umgt.tmu ubLfln
pwumr hbm LL wnw2wumu t 41ntuwGwlJwJpu nbwLJgrwJfl 
hwzlj_tJG, %-nlj_: 

OppGwlJ, bl}b QUflmGbGfl, np x+x1 hwlj_wuwp t 1%-p, WL4W db4 
ubmpwGng zbpmrg WJfl ewGw4r Wfl.b(lQ hbnwgGblnL hwuwp, 4wtu
Lj_w6 hnfl.p ubtuwupLJwLJwG LJwqupg , L4WhwG2L1,md t ' J}bJ}lL LJwt.l_wt.l_wq-
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Gb11mli 3750, u~2w4 m 6wu11 4wt.1_wt.1_wqub11mli 7500 lt 4wLtb11mli 
15000 u3 2nw 

QGfl.mGbLnt.t, n11 1% Na2S04·1 OH20 hWUWUjWlilWUtuwGmu t 
6,21 uq t4t.t. wUJw Lib4 Libm11 zbllm~g 1 uq t4t.t w11b11Q hbnwgGbLm 
hwuw11 UjWhwG2Ltmli t wt.1_wqw4wt.1_wj~G hn11b11mU 3750:6,21==604, 
U~2W4 lt 6wG11 4wLtwt.1_wqGb!lmli 7500:6,21==1208 lt 4wLtb!lmli 
7500:6,21==2416 li3/h 2nLil : 

lt.1_wgmuGbllQ UJLWuwt.tn11t.tw6 4w11qnt.1_ 4wmwl1bLm hwliw11 uw
tuwUJbu UJbtnf? t 4wqut.t~ tLtwguwu dwuwGw4wuGf}wgemli 211~ oq
mwqn!l6UwG UJtwG •. n111.11b'1 UJblilf? t Gzt.t~ JnLI1Wf?WUj_JnLil tLtwguwG 
Quf}wgemli UJwhwG2t.tn11 211~ Gn11LiQ , UJWhwG2t.tn11 211~ oufl.hwGmr 
ewuw4u. oqmwqn116bL~f? 211~ W'1PJnLflQ lt WJL G: 

Lt.1_wguwG wztuwmwGeubllG wt.tw111.11bLm dwliwGw4o uwhliwu
Ltmli t, bLGbLnt.t flllbGwdwJ~G gwGg~g , LLtwguwG unrli~ Lib6mpJmG~g 
lt LibL~n11wGmo hn11 umgGbLmg hbmn Grw 66wGguwG hwm4mpjm
G~g: 

U!1WI1Wl11JWG hw11pwt.twm~ UJWJUWGGbrmli hn11~ Lt.twgmliQ 
4Wl11Wilt.1.nLLi t WUQUfl.Lib2: 4wtut.tw6 LWf?~ ub6mpjmu~g· Lib4 LLtwg 
uwG GnllliQ 3000-3500 t , hwqt.1_wf1.bUJ ' 4000 li3/h : Unt.tni1WPWI1 LLtwg
uwG hwliw11 oqmwqn116Ltn11 211~ f?WuW4Q 30-50 hwq.tunfl. Ub1.11fl/hb4-
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~,~ zblllil~ PWI161lnLf}JnLUQ LWf?bllnLU l11Wl11WUt.tmu t 30-35 uu-~ 
uwhuwGGb11mu: Lwe~ uwhuwGGb11mu hn11~ uw4b11bu~G , 4wtut.tw6 
211~ tSGzuwG lilW!lPbllnLf}JnLU~g, UllW zbl11.11~ hwulilnLf}JnLu~g 4w11n11 t 
mwmwGLtbL 5-7 uu : ~11~ 6wtuuo dwuwGw4wLtnll nnnq~j_~g mwmwG
t.tmu t 50-75Lft.1.114: bf}b LWf?bllQ ub6 j_WtPU~ bG, WUjW 211~ 6wtuuo 4w
llbL~ t ub6wgGbL u~Gj_lt 100Lit.1.114: Unt.tni1WPWI1 LWf?bllnLU 2nLI1Q 
1.1111Ltmu t 2-3 mb'1wt.Pntun'1-21lf}WtPn'1 hw11UWilWUf?~g: 

lt.1_wgnLuubl1 4wl11W11bLm wupn112 QUf}WQf?nLU Ujblilf? t LWf?~ uw-
4bllbUQ hWUWj_Wijl 211W6w64bL lt hu4n'1nLf}JnLU uwhuwGbL 2112WtPW-
4n'1 hn'1Wf}UPbl1~ m fl.l1bGwdGbll~ t.1_~tiw4~ lt tunllf?WJ~(j 21lbll~ uw-
4WI1fl.W4~ t.1.11w : bf}b tunl1f?WJ~U 211b11~ UW4Wilfl.W4Q PWI1611WUnLU t 
u~uj_lt 1,8 u (f}bf}lt ubtuwG~4w4wG 4wqu mGbgn11 hn11b11mu) lt 2,0u 
(6WUI1 ubtuwG~4,w4wG 4wqli mubgn'1 hnllbllnLU) , WUjW Lt.1.WgnLUQ 
UJblilf? t dwuwGw4wLtnll fl.Wfl.WilbgGbL: 

Unt.tnllWPWI1 Lt.twgmliQ 4Wl11WilnLU t:;(j wupn'12 Dllt.tW QUf}WQf?nLU 
lt 2W!lmGw4t.1_mu t l11Wilt.1.W wupn112 nj_ uwnuwuwu~f?WJ~U dwuwuw-
4whwmt.1_w6mu: 

gw(j~ n11 wuwnt.1_w QUf}WQf?nLU mb11~ t mubGmu 211~ ~Gmbuu~Lt 
qnln11zwgmu, WUJW LLtwgliwG Gn11un wt.tbLwgGmu bG LWf?~ Liw4bl1b
u~g qnln11zwgn11 211~ 6wLtwL~ j_WtPnt.t: 

nllUJbuq~ 1.11b11~ j_mubGw LibL~n11wum~ 4nllmum, tuumn11bu 
Ujblilf? t Wl1qbLbL 2'1f}WJW4WG 4w,qnt.t LWf?~9 LWf? Lt.twgriLLi 4wmw
llbLQ, ~uj_Ujbu Gwlt 2m11G WJU 4wu WJu tiwGwUJwllhnt.t LWf?~9 hbnwg
GbLQ : 

bf}b Lt.twgmliubll~ U~2lt ub6 QUfl.U~2nLLi t lilllt.tmu, WUjW UbL~n
llW9Ltn'1 hn'1wzb!ll11b!lmli G4wmt.1_mli t w11b11~ 4114Gw4~ 4mmw4mli , 
fl.llW hwliw11 tL hwzt.twll4WJ~G Gn11unt.t Gwtuwmbut.1_w6 211~ QWGw4n 
UJblilf? t l1111Lt~ Lib4 dwli4bm~ I}Uf}W9f?nLLi: 

Lt.1_wguwG hwuw11 UJbmQ t oqmwqn116bL WJUUJ~U~ 2111::i11, n11nGQ 
qn116Gw4wGn11bG hWUQWJuwgt.1_w6 j_bG, n11UJbuq~ w11hbumw4wGn11bu 
hn11wzb11l11bllmli w11b11 i4mmw4LtbG: ~11w hwuw11 GwtuwUJbu UJblilf? t 
ummqbL LLtwgliwG hwliw11 oqmwqn116Ltn11 211b11~ hwGf?wJGwgt.1_w-
6mf}JWu Lt~tiw4n : U11WI1Wl11JWG hW!lf}wt.twJil~ qbmwJ~G , tunl1f?WJ~u. 
tiuzmuwJ~u , f}nLJL tiuzmuwJ~G umn,qbmGJw 211b11n qn116Gw4wGn11bu 
f?W'1QI1Whwli b[i (1 L~lilllnLU Wllbll~ ewGw4o i~ qb11wqwGgmli 0,3-0,7 
q11wli~g) lt u~w[iqwliWJU Uj~lilWU~ b(j ~Uj_UjbU Lt.1.WgmliGbl1~ . WJUUjbu 
tL nnnquwu hwliw11: Lt.1_wguwG hwuw11 4wllbL~ t oqmwqn116bL 4nLb4-
mnllWfll1buwdwJ~u hnuf?W21lbllQ, n11nug hwuf?WJuwgt.1_w6mf}JnLUQ i~ 
qb11wqwGgmu 3-5 q/L: 'TJbmf? t hu4n'1nLf}JnLU uwhliwGbL 4nLb4mn-
11Wfl.llbGwdwJ~u 211bl1~ f?~li~w4wu PW'1Wfl.l1nLf}JWU LtllW, ni1Ujbuq~ 
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L4wgmliQ ~4WlilWI1411 pw11011 hwG.QWJGwgt.twom~JmG mGbgn11. 211b-
11nt.t: 

'JpMwdw;jJ[J ppbp/7 oqmwqnpom lf8 L ifwgm lffJbp/7 m ppm lffJb(l/1 
hwlfwp: Uztuw11htl ~ni1WJpG liw11qb11mli 211nt.tl1 lilWI1w6m~JmGGb11tl 
QUflWI10WlJmuG WI1W2 t PGI1GL 211P G4wl.Illiwlip ub6 L4WhWG 2: U'l.nLUI 
hn11.b11tl JnLI1WgliwG QG~wg,gmu libLtln11WlilP4 wztuwlilwGQGGI1P 6w-
4wLQ ubowGwLm. hwGewJGwg4w6 fll1bGwd"wjpG 211GI1Q hbnwgGbLm, 
pG~1..4bu GwL. Wl1flJnLGwpbl1w4wG m 4bGgw'l.WJI1G hnUQW211GI1Q qb
l.IlGI1 m 211Wlipw11Gb11 l.IlG'l.WtfJntubLm hblilL.wGent.l 211GI111 hwGQWJ
Gwgt.twom~JnLGQ pw11a11wGmu t: 

QjnL'l.Wl.IlUl.IlGUw4wG uzw4wpnLJUb1111 nnnquwG U1..4Wl.Ilw4n4 
hwGewJGwgt.two 211ti11l1 oqlilwqn116mliG m'l.b4gt.tmu t hn11.11 211W~I1-
qp4w4wG hwl.Il4m~JmGGb11tl Ltwl.Ilwguwup, WI1UWl.IlwpGw4 2GI1l.IlnLU 
W'l.Gf111 4ml.Ilw4liwup L. lizw44n'l. lJmLlilnL(lWGbpp pG(lflWlilt.lnL~JWG 
GLtwqmunLt: 

Ujfl 4WL4W4gm~jwlip hwuwztuwl1hWjpG liwuzl.Ilwpnt.l tuGflpf1 t 
owqbL up2ngwnmuGbp uzw4bL 4wGtubLm nnnqliwG hwuw11 oql.Ilw
Qnl164n'l. 2f1Gf1P hwGewJGwgt.twom~JwG pwpapwgmliQ , uwhuwGbLm 
fl(lWGg hwGQwjGwgt.lw6m~jwG ~nLJLWlili1GLP L4WI1WUGlili1GI1, 4116W
lilGLnL hbl.Ilwqnl.Ilt.ln'l. flpbGwawJrG 2f1bpp 6w4wLGbi1Q, Gt.lwqbgGbLm 
nnnqliwG m L4wgmliGbpl1 GnplibpQ, lJppwnbLnL flW2lilbi1Q 211GLnL aw
uwGwLJwlJpg Gll.WGwLJGbp m l.IlbtuGI14w . 4wGtuwqmzw4bLm tuni1QW
JpG L. QGl.IlG(lp 211Gf1p W'l.l.Ilnl.IlnLUQ, pG~L4bU GwL. uzw4bLnL fli1WGg 
UWfl(lUWG m W'l.WqbpMwG ub~nflGG(l[! : 

rG~L4GU hWjl.IlGp t, WL4WLI1 W'l.nLl.IlGbpl1 flplipw4wG libLtlni1W
gpwJI1 QG~wg,gmu L4wgmuGbi1P hwliwp hb4lilWf111 hwzt.lnt.l 6wtuu-
4mli t upG~L. 50, GnLJGpu4 60 hwq li3 2m11 : Pwgl1 WJfl, libLpnpwgt.two 
hn'l.bflp QJnL'l.Wl.IlGl.IlbuwlJwG OQl.IlWQn11MwG wnw2I1G l.IlWI1pGbppG 
2f1nLUQ 4wl.IlwpLtmu t PWI10f1 Gnpubpnt.t: PGw4wG t, WJfl GL4Wl.Ilw4Gb-
1111 hwliwp lib6 6w4wLn4 2f1116wtuuQ hGw11wt.lnpm~jmG ~p lilWLPU QG
flWI10W4bLnL nnnqt.ln'l. hn'l.bflp l.IlWpw6m~JmGo : U11 2WI1fl b11411Gb11mu 
(UUu, ~">11W.Q , rupWJGL). 11G~L4bU GwL. 1WJWUl.IlWGmu 4WlilWI14W6 nL
umuGwup(lnL~jnLGGb(lQ gnLJg bG lilt.lbL. n11 21111 1..4whwG2Q 4wl1bLI1 t 
Lf1WgGbL tuni1QWJI1G 211Gf111 oql.IlwqnpMwG hwz411G: 1Gw11wt.tn11 t hw
uwpt.lmli uLJqpGwLJwG 2112wGmli hn'l.bf111 QPlil1w4wG libLI1n11wgpwJp 
QG~wgemu L4wgmliGbpl1 hwliw11 oql.Ilwqnp6bL ~nLJL hwGewJGwg
Ltw6 (lii1G~L. 250-300, GnLJGI1u4 400-600liq/L W'l.bfl L4WI1mGw4n'l.) fll1b
GwawJI1G 2f1GI1Q : U4bLI1 PWI10f1 hwGQWJGwgt.two 211b11nt.l (250-300 
liq/L) nnnqmu 4wlilWI1GLnL flGL4flnLli l.IlG'l.P t mGbGmu hn'l.b11tl W'l.W-
4wLmli L. 40-50 %-n4 pbi1.QP GLtwqmli : 
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Qw'l.l.IlGI1.Q ~t. n11 U11WI1Wl.IlJWG hwi1~W4WJI111 2112wGGb11mli 
qqwgt.lmli t nnnqliwG 21111 tul1ul.Il 1..4w4wu: QjnL'l.Wl.Ilul.Ilbuw4wG lizw
LJwpnLJUbl111 211liwG hwuw11 wubG l.IlWI111 UL.wGw L611g pwg t ~n11.Gt.lmli 
qQWLI1 .QWGwLJm~JWUp 2m11: ~1111 L4WhwG2Q 4wl1bLI1 t LI1WQGGL hn11.11 
211WJI1G nbd"l1lil1 ti1144n'l.liwGI1 4WI1QW4nl1liwG lil12ngnt.t: 

U11WI1Wl.IljWG hwi1~W4WJI1Q nnnquwG 211n4 WL4Whn4bLnL, 11u4 w
nwGai1G 4WJI1GI1mli qb11tunGw4 hn11.ti1111 tuni1.QWJI1G 211ti11l1 liw4wl1-
flW4G l12bgGbLm G1..4wl.Ilw4n4 qn116mu bG 800-11g w4bLI1 hni1Wl.IlwGg
.QGI1 , n11nG,g JnLI1W.QWGHnLI1 011 flnL11U bG li'l.mli lii1G~L. 3 liLG li

3 
2m11: 

Uju 211ti11l1 oql.IlwQnl10nLUQ, fli1WGg UWl.IlW4W11WI1UWG b'l.wGw4Gbl111 
n~ 4WlilWI1GLWQnl164w6 LI1GbLnL hblilL.wG,gnt.l . Ql.IlGt.lmli t OWJ(1WUlill1-
6wG wGutu11~w11 4116w4mli : '1m11u li'l.4n'l. 211GI1Q ~t:;G 0'1.w4w4nl14mli ' 
~bG lil1wgt.tmu nnnquwG hwliw4wi1QI1 hbl.Il, I1G~1..4bu G·uL. ~t:;G oql.Ilw
qnl164mli ul.Ilwgl1nGwl1 4wli zw11aw4wG wGa11L.wguwG hwliw4WI1QG-
1111 zwhwqn11MwG GL4Wl.IlwlJn4: LwLtwqmjG flGL4.QnLU 2nLI1Q hnumu t 
nnnquwG hwliw4WI1QI1 pbl.IlnGb QGflmGI1~Gbl111 ub2: tuni1.QWJI1G 211ti11l1 
tut:iLW911 OQl.IlWQni10UWUp ~b11L.u hGWI1W4nl1 4LI1GI1 qQWLI1n11bG 4116W
l.IlGL U11WI1Wl.IlJWG hw11~wt.twJ(111 nnnquwG 21111 lilw4wuQ: 1bi14WJmliu 
WJfl tuGfli111G wupn'l.2n411G LnL64bL t : Qnl10n'l. hni1Wl.IlwGg.Qbi1G 0'l.W-
4w4ni1GLnL , nnnquwG QGflhwGm11 hwliw4WI1QI1G lil1wgGbLnL zGn11hl14 
qn116Gw4wG hGw11wLtn11m~JmG t ul.Ilb'l.64mli 2nLI1Q flW2l.IlGI111 l.IlWI1-
pbl1 uwub11Q l.IlG'l.WtflntubL tf!w4 tun'l.n4w4wzwl1n4 4wu ti114w~pbl.Iln
Gb PW.QGI1n4 L. f111wGn4 wupn11.2n411G t.lb11wgGbL 21111 4nl1nLUl.Il[! : 

1n'l.wQI1l.Ilm~JwG L. WQI1n.QI1lil1wJI1 ql1lilwhbl.Ilwqnl.Ilw4wG 11Gu
lill1l.Ilml.Ill1 t11wutuwhmGI1 libLI1ni1Wlill14 lJwJwGmu wztuw11hl1 libLI1n-
11Wlill14 L411W4lili14WJnLU W11W211G wGqwu , wnwGg L4nUL4WlJWJWGI1 
4wli 2nLI1 4ml.Ilw4n'l. 211Wt.lwqwGI1 zi1GWI1WI1nL~jWG 411W 4WlilWI14n'l. 
LI1Wgmgl1~ owtuuti11l1 . 21111 6GzmliQ , n11G ul.Ilb'l.64mli t nL'l.'l.whwJulg 
fll1bGwal1 pbnGLtw6 1..4nli1..4n4, oql.Ilwqn116Ltmu t '1'1-30 hbnwzl1~wJI1G 
L. rlnuul.Il-3 lii12I1G 211~WJI1G wGa11L.wguwG UW11.QGI111 zwhwqn11MwG 
hwuw11 : 

~1111 wupn11.2 OI14W OQl.IlWQni1MWG [!G~wg,gmu lib4 nl'l.'l.Whw
JW9 hni1Wl.IlWGg.QG WL4Whnt.tmu t 45-50 hw gn11bGI1 lJwli pwG2WI1G'1.G
GI1 , tunl.Ilp , 4WI1flWQnLJG tunl1f1Gum L. pwqUWUJW lizw4wpnLJUbi1P nnn
qmliQ: '-l.bqbl.IlwgpnG 2112WUnLU lib4 hni1Wl.IlWGg.QQ 4w11n11. t WL4Whn-
4bL 50-55 hw uzw4wpnLJUGI1P 211mu: 

'-l.bqbl.Ilwgpwjp [!G~wg,gmu nL'l.'l.WhWjWg fll1bGwap hbl.Il 4w
L4W4gt.lw6 hn11pqnGw4wG fli1GGWd"Q tuni1.QWjpG 211GI1P 4WJnLG liw4WI1-
flW4 t WL4whnt.tmu 300-320 uli tun11m~JwG Lt11w: nnnqliwG ubqnGp w
Ltw11lilP9 hbl.Iln , hn4l.IlbUpGI1P 4bUG11P9 lii1G~L. hW2nl1fll.IlWI14W WL411PL 
wupUQ, 211P flnL11U U'l.nLUQ flWflWI1bg4mli t : UGhi1Wd"G2l.IlnL~JWG flGL4-
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12mli hnrwmwGgJ2librG wztuwmmu bli Gwlt Mnwli1f Lt.lwgnrt 2rnt.l w
~whnt.lbLnt.l WJG mbrtwliwubru . nrmbrt Ljwmwrt.lmli t E~li~wljwli lib
l~nrwg~w : 

1nrt~ 2f"IWJ~G nbct~li~ . brLJLJnrtliwG~ LJwrqwt.lnrliwG zGnrh~Ll. 
tu~um 4r6wmLtmli bG nnnqliwG hwliwljwrqbr~ z~Gwrwrmpfwli Ljw
~~lllWL Gbf"lllf"lmuGbf"IIJ, LJmrmLJ Gt.lwqmli bG 211~ wrctbEIJ, wlibGwuJW 
zwhwqnrauwli owtuubf"IIJ lL wlipnrt2nLJ:'JWliP, lizwljwpnLJUbf"l~ 211liwli 
owtuubru: 

~f"IWJ~Ii nbctplip brLJLJnrtliwGtJ LJwrqwt.lnrliwG llb~Emli qJm
rtwmGmbuwljwG lizwljwpmJubrtJ nnnqmliG tJrwljwGwgt.lmli t qnronrt 
llf"lbliwctwJ~G 211b11~ hwzt.l~G : · 

UrwrwmJwG hwrpwt.lwm~ uwhliwGGbrmu 2f"IWJ~G nbct~li~ br4-
4nrtliwG~ LJwrqwt.lnrliwG lflnri:l~ oqmwqnromli(l , wt.lbL~ J2Wii 800 hn
rwmwGgEbrtJ 211D 61izliwG oqmwqnrauwG hbm li~wutJG, pmJL Ljmw 
~11wljwGwgGbL qJmrtwmlimbuwljwG lizwljwpmjubr~ nnnqmli 30-35 
hwq. hw-n Ltrw (wG<lrLLwgliwlip Ljwli wn wnw2wt.lnr brtwGLI,lljlib
rnt.l) : UjG hliWI1Wt.lnrmpjmG LjliTW hwGrw~bmmpjntlimq qqWL~ 
4r6wmbL nnnqliwG 211D qnJnLpJmG mGbgnrt ~wljwuQ , pwri:lrwglibL 
brLJrwqnrompJwG [!GilhwGmr liwLJwrllwLJ[I , lizwljwpnLJubr~ pbr
EWmt.lmpJmli(l: 

'TlbmE t GzbL, nr tunr hnr~qnliwljwli llf"lbGwct~ qmqwljgmliQ 
mrtrtWhWjWg~G Ll.bqbmwg~WJ~ QGpwgJ2mu w~whnt.lmli t tunf"IEWJ~U 
2rbrtJ liwLJwrllw4tJ LjwJmG Ll.tJ6wlj' 300-320 uli : 

lunf"IEWJ~G 2f"lbf"l[! llW2l1l mbrtwlflntubLm Ljwnmgmlilibf"l~ 6wtuub
f"l(! , nrnGE Ljwmwrt.lmli bG mrtrtWhWJW9 hnrwmwGgEbf1~9 pbnlit.lw6 
~nli~brnt.l 2nLI1[1 lirtbLnL hwliW[1 , liblj hbljmwr~ nwzt.lnt.l 1000n-nt.l ' 
(GwtuljtJG hwzt.lwf1ljGbrnt.l) ~wljwu bG , EWG ~nlil4w4wJwGGbr~ Ljw
nmgliwG llbl4Entli : 'lwzfnb[1~G 211b11~ pwztuliwG 1.411ngbu~ wt.lmnliw
mwgmliu ljf16wmmli t 1.4nli1.4bf1~ wGI!Jf11lJmGwlj_bm wztuwmwliE[I lL 
wli6[1ltwgGnrt uwrED llD11Et:! lflntubLm hwliwr wGh[1wd'bzm tLbLJm[1wt
Gb[1q~WJ~ owtuu[l: U~wctwliwGwlj pwf"l6[1wgt.lmli t 2[1liwG hwliw[1 o
L4bf"IWl1lnf"IObrtJ wztuwmwGJ2p Wf"llllWfl.f"lnrtwLJwOmpjnLU[!: Ublj OL4b
[1WUlnf"l[! Ll.bqbmwg~WJ~ Q0pwgJ2mli wztuwmwOEWJ~Ii Of14.w uwhmli 
qrw:t>tJLJnt.l Ljwmwrmli t lizw~Ltnrt LJmLmmrwGbrtJ 90-100 hbljmwr 
mwrwompJmO 211mli: U~Ombn ~OEiiwhnunt.llL wljnuwJ~O brtwOwljnt.l 
2rliwO OnrliwO ~n qbrwqwOgmli 25-30 hbljmwr(! : 

LtfwgnuJubf7f1g hbmn hwJmDwpbf7tfwa ftlbt/1n{1wgtjwa mw{1w
ampJmDubf7/1 t./b{JwgmtltJ: UbL~nf1Wl1l~lj_ wztuwmw0Eiib[1~ mbtulinLn
q~wJ~ pnlnf1 tmw1.4libro ctwliwliwlj~G m n[1wljnlj_ Ljwmwf1bLm fl.bl4-
EnLli WL4Whmj_Lj_mli t libL~n[1wg4.nrt hnrtwzbf1l1l~ wrtwqb[16mli0 m WL
LjwL~wqb[16mliQ: UwljwJG hnrtbf1~ qJmrtwmOmbuwljwO oqmwqn[16-
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liwu W11W2~(j l1lW[1~lib[1~U wnwlio~li l1lW[1WOnLpjmliGb[1ntli hWjl1lUW
pb[1Lj_mli bli n~ Lf1~Ll. Ljwli pbf"l~ libL~n[1wgt.lw6 mwrwompjmGGbf"l , nr
mbrt pmuwljwlimpjntGQ tu~um 61izt.lw6 t Ljwli LWEbf1Q li~wliqwliwJG 
librLJwgwo bG: fab11~ libL~nrwgt.lw6 mw[1w6mpJmliubr~ wnljwJmp
JmOQ pnlnf1 llbl4Ebf1mu tL 4wl4Ll.w6 t libL~n[1wg~wJ~ 1.411ngbumli pnLJ
LWlllf"lt.lw6 tuwtummliubr~ hbm : 

,4( u ooo 

! · ~ 
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- ····-·· ------- 100 ?<1 ··-·····---- ·-·----.....1 

ulj . 45.LLf.wguwu LWf1b[lnLU hni)_WJIJU 
ljmpLf.w6f1GbptJ mbl)_wpwz~uwu 
utubuwu . 

fabr~ libL~n[1wglj_w6 l1lWf1WOntpjmliGbr~ hwjmOwpbrmli[l unlj_n
f"IWPWf"l nrnzlj_mli t , bLUbLnLt gwGJ2b[1~ Ll~6wlj~g m hnrt~ 211WJ~U EW2-
Lj_w6E~ wGwl~qtJ mLl.JwLiibr~g : Unwuo~li fl.OL4Ebf1mu L4.wgmulibf1~9 
hbmn liGmli bli pbf"l~ libL~n[1wglj_w6 mwrwompjmGGbf"l , nrnGE unlj_n
rwpwr ~bli qbrwqwligmli Qlifl.hwlimr libL~nrwg~WJ~ blipwrljlj_wo 
lllWf"IWOnLJ}JWU 3-5%-[1: 

fab[1~ libL~n[1wgt.lw6 mwrwompjmGGbr~ Ll.brwpbf"IJWL 6~zm 
L4Wl1lljbrwgmli mObGwLm hwliw11 Ljwmw[1mli bG wwgmg~~ mumli
Gwu~rmpJmGGbf1 LL 4.bf1gt.lw6 hnrtwGlimzubf1~ wGwL~qubr~ h~liwG 
Ltrw nrnzmli wrtwLJwLliwG pumwo Ll 1.4whw02Ll.nrt libL~nrwum~ m 
LLlwgliwG hwliwr wuh[1wctbzm 21111 EWGwlj[l : 

UlibG fl.bl4Entli, LJwtulj_wo wrtwLJwLliwG pGmJp~g . ~libLnrwglj_wo 
lllWf"IWOnLJ}JWU ~wlfl~g , llf"IWUg mbrtwpwztut.lw6mpjmG~g Ll WJL L4WJ
liw(i(jbf"l~9. Ljwqlit.lmli t libL~nrwm~Ll wztuwmwGJ2Gbr~ L4LWU WJU 
hwzlj_nlj_, nrl4buq~ WJU Ljwmw[1Lj_~ UnLjG mwrmli' wzGwGwgwG gnrb
(j~ pbf"IJ2Whwt.l.WE~9 hbmn: tpb ~libL~nrwglj_w6 mwrwompjnLUQ Ljwq
limli t QGilhwOmr libL~n[1wgliwO bOpwljw hnrtbr~ 40-50% Ll Qliljwo t 
LWE~ mwrpbr mbrtbf1mli, w1.4w G1.4wmwljwhwruwr ~ t LjwmwrbLmb
rtWJ~O t'ibl~n[1wg~w : uliwG fl.bl4Entli wlih[1wdbzm t LJrLJOwlj~ libL~n
rwg~wJ~ blipw[1LJbL wlipnrt2 llW2l1lQ : 

2libL~nrwglj_w6 mwrwompJmOGbrmt'i libL~nf1WUl1l[l hnrtlimgGb
LnL9 wnw2 LjwmwrLtmli t hwf1pbgmli , lfltuf1bgmli Ll L4Whw02Ltn11 WJL 
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wztuwlllwGQGbr : bj:jb n~ Lfll1~ ubLI1nrwgmu[1 UjWJUWGw~nr~wo t 
hbzlll Lmo~n11 Wflbrl1 zwlll 4mlllw4mun~ . Lt Gnr qnJwgwo qi1Ujul1 
UjW!1mGw4mf.tJnLG[1 hn11mu pw~wrwr t Grw hblllwqw WL4WLiluJ
qbrouwG Lt un11wJI1 ~bqnQwguwG hwuwr . wlljw 4wlllwl1~mu bG 
ul1wJG lllbflWJI1G L~wgmuGbr: UGwgwo pnlnfl flbUjQbrmu wGhrw
dbzlll t 4wlllwrbL £11ul1w4wG ubLI1nrwgl1w: 

Oqlllwqnro~n'1 ubLI1nrwGllll1 Ulbuw4(1 UjWJuwGw~nr~wo t 
u z w4~n'1 4nqUlnL[lWJn~ Lt WJU hnfl UUlgGbtm dwuwGw4n~: nrlljbuqtl 
4119 hnflWlllWflWOnLf.tJnLGGbrl1 gwGQbfl[l lt UlG4jlGb[l[l ~ LJl iwGwG ub
tl1nrwguwG GUjWUlw4n~ oqUlwqnro~n'1 Mupw4wG f'f'~l1 Lm6mwmt 
(zr 2wLJlw4n'1 hnf1wf.tupbrl1 UjWlllnuwG flblljf>mu) , GUjwlllw4whwr
uwr t wn~mJUll1, UjlllflWUlmGbrl1 Lt tuw11n1111 flwzLnbrl1 pbrl1 LibLI1n 
rwg~wo lllW[lWOillf}jnLGGbrl1 ~b[lWQnLU[l 4WUlW[lbL bfl4Wf'Wfl 2WU
Ujn~ : 

UjG flbummu, b[lp ubLjln[lwg~wo lllW!lWOnLf}JmGGb!1[1 pw~wljw
GWi WLjl ubo bG, UbLI1nrwgmu[1 Lt llllW 11rwgmu[1 4wUlWflLtnu.i t 
Mupw4wG f}f}~n~ . 11u4 bj:jb LjlnQ[l bG br4WPW!12WUUjn~: U11LUUJLU 
4nLLlllnLflWGbr uzw4btm flbUjQnLU ubLI1nrwGllll1 hn11 ulllgGbL[l GUjw
lllw4whwruwr t 4wUlwflbL pbflQwhw~w£119 hbmn: 

UbLI1nrwUll1~ uUlnrwpwctwGmuGbrl1 4nf1ul1g hwJUlGLupbr~wo 
f'bflnLf.tJmGGbp[l dwuwGw411G ~bpwgGbtm hwuwp 4wqL)~mu t hwuw
UjWlllwutuwG UJLwG-qrw~l14 . WJG hw z ~n~ . nrUJbuql1 hnf111 oqlllwqnp
omu[l 4wmwr~l1 ui1G i lt WJU QJnLflWUlGUlbuw4wG lll[llllWfllllll f.tJLLI U[l 
hwGaGbL[l : 

br4m UlWI111 Wrl~nLJUl uzw4bLnLQ hbUln zwhwqrqn ~UIO YLLIQL)UJ-
4br UJ mpJmGGbrl1 Gbp4wJwgmgl1iGbrl19 4wqu~Lu6 hwGaGwdnflmtc 
hn1111 £11ul1w4wG wGwti1QI1 UlLUWLGbrh m tlb LilnflW Q ~WO UlW[lW ORjl 
Lnbunf1uJ4wr, (~bqmwL ) ulllmqnu.'iGbr[l h[luwG t{rw 4wqumu t hnt1b
flll ubLflnrwUl[l~ ~[l6w4[l m gwGQbr[l LflwrctbQnLf'JWG ~brwpbflJ LU L 
hwuwUjwlllwutuwG w4lll Lt brw ztuw~nruwG LjlwuUlWf'nLflf' 

UbL/m(lwgtjwrJ hnqb(l/7 q;mqwmumbuwljwu /J(IwgtJwu w q,'7n
mbjvufiljwljwu m wq(lntlb[/Jn(lwmfitf tfj7pngumnuJubf1L7 ~wJut uLmu Gj1 
QJnLflWlllGlllbumf.tJWG Gwtuwrwrmf.tJWG ~nflwqjllllnLpJwG Lt wqrn£11-
urwJ[l Q[llllwhbLmuqnUlw4wG [lGuUl[lUlnLUl[l 4nf1ujlg u zw4~w6 Ul1f)W
j[lG WL4WLfl-WflnLUlGbr[l ubLflnrwg[lwj[l Ulbuw4wG llflllljf'Ub[l[l , npnGg 
h[luQmu QG4w6 t h[luGwJflG nbw4gflwJ r ibqnQwguwG Lt L[lntuLuGLu4w
JflG Gwlllr[lmu(l 4wtgflmun~ ljlntuwr[lGbLm hwuwr pf.tm Q[lu[lw4wG 
hw4WQflW4Gb[l[l OQUlWQn[lOnLU[l , h[luQ Ul~bg[lG Wr1 W2W!14bLnL WL-
4WLfl-WflnLUlUb[l[l Q[lu[lw4wG ubLflnrwg[lLUJ[l f1Gfl.nLUUlflflWL lllbtuGn
lnq[lw ' W[llllWfl[lnLf}JWU ub2 LWJGnrbG Gb[lflUbLnL hwuwr: 

2 1 (J 

UbLflnrwg~w6 hnflbflfl 4mLlllnLflW4wGwguwG wuUl[l6wG[l Lt pbr
rflmpJwG pwrorwguwG UJflnptbu[l uflG i lt ~br2bru llfllll~bL t u[lwJG 
br4rwqn[lOnLf'JWU ub2 [1UflmG~w6 hnfl[l lt QJnLf1WUlUUlbuw4wG 4mL
lllnL[lwGb[ljl uzw4nLf'JWG [lGflhwGmr bf1wGw4Gbr[l uwhuwGGbrnu:i: 
9Gwjw6 GrwG, nr Q[lul1w4wG ubLflnrwg[lwJ[l dwuwGw4 G~wqmu bG 
hnflfl Wf1W4WL~w6mpJmGG m WL4WLflwgl{w6mf}JnLU[1 Lt 4nLLUlnL[lW-
4wG pmJubr[l w6bguwG hwuwr ulllbf16~mu bG GUjWUUlw~nr UJWJ 
uwGGbr , WJUnLhWGflb[lO hnfl[l h[luGw4wG hwUl4nLf'JnLGGbr[l Lt Wr1W-
2flG hbrf'flG 2rw~[lq[14w4wG hwUl4mf.tJmGGbr[l , uGGflWJ[lG nbct[lu[l Lt 
4bGuwpwGw4wG w4Lil[l~mf}JWU hbUlwqw pwrbLw~uwG 4wrfl12 t 
qqwg~mu: 

bfl4WflWUJW mumuGwu[l[lnLf'JnLGGbr[l [lUf'WQQnLU UJW[lq~bL t , 
nr U[lW[lWUlJWU hW[lf}W~WJ[l[l QJnLflWUlUUlbuw4wG qnUlnL hwuwr 
u zw4~w6 wq[lnlllbtuG[l4w4wG u[l2ngwnmuGbr[l zwpLnG 4flrwnmu(1, 
ubLflnrwg~w6 hn11brl1 tQUUlbGu[l~ oqlllwqnromu(l, wnwGg hwz~ll 
wnGbtm hnf1LU2!1WpWGw4wG UJWjuwGGbrG m u z Lu4~n'1 4nLLUlnL!1W
Gb[l[l wnwG aGwhwlll4mf'JnLGGbr[1 , wGf'nLJLWlll!lbLfl br4wr dwuwGw-
4n~ aqaqmu bG fl[lWUQ W[llllWfllln'lw4wGmf}JWG pw[lO[lWguwG 
h[luGwhwrg r tm6mu(1 Lt ubLflnrwgflwJfl hwuwr Gbrllr~wo · hu4wJw-
4wG owtuubpjlg 4wr6 ctwuwGw4wufl2ngmu W!lfl.JnLUW~bUl ljlntuhw
UlllLQnLU i fl UUlLUg~mu : 

u lj 46 UbUl n[1 LUQ~WO WL LjUILr -wrtnLtn Gb [1nltJ w6bg~wo gnr bG. 

l.JUwG flbUJQnLU ubLflnrwg~w6 hnflbflfl 4nLLUlnLflw4wGwguuJG 
UjllngbuG QGj:jwGmu t flWUflWfl lt flrbGg pbflflflnLf'JWup ~b!1 2 flGG b ru 
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-ut)-:"'lri'UG UlnfiliiQQw o Lll LlllULil-UII)nL LI1 1Jhrnul tu ri l:;gLjLUO ll ll tpn ill 

LwpnrwU1nfl m 'lWZLnWjjlt:i hbmwqnU1nq:t jnLU[i bpnt.{ urwrq~b L t 
11

11 hnf'lr !~rwGnrJ hwuwlrro yul[gjlmunl( hwq.buwlm hbu1 t..wup n~ 

2rmu UjGUJU1Wgt.{nrt U1~f1U~ ll.jW(lntGw~nL~jnt.OQ Gt.{wqmli t 2- 5 w
qwu, tu~uU1 LibowGmli t hnrt~ 2rw~w~wGgm~JmGQ , [wt.{wGmli t Grw 
Li~~(lnUU1(1nL~U1nL(lWG , UW~WJU 2flWl.jWjnLUnL!}jWU U1buwl.jbU1~g W)U 
pwt.{w~wGw lw~ q~2mli t WJ'I qnU1m uwrqwqbU1GWJ~G qnrz nnnqb
l~ hnrtb(l~G: 

'JGwjWO WJ'I pn[nr[lG, Ub[~nrwgt.{nrt hnrtbrG wupnf1QnL~JWUp 
pGnrnzt.{mu bG pnLJubr~ w6~ m qwrqwguwG hwuwr pwt.{wrwr 
2flW~~q~Ljwl.jwG hwU1~nL~JmGGtirnt.{ : ~~Li~wl.jwG Lib[~nrwg~wJ~ m 
wqrnlibLhnrwU1ht.{ hwliWL~(l Li~2ngwnnu:iGtr~ hbU1l..wGpnt.{ tuhuU1 
~ntut.{mu t Lj[wGL{wo hhuetrh l.jwquO m LjlntlJhwrwpbrmf}JmGu' Ljln
tuwGw~wJ~G GWU1f1~nLUQ Gt.lwqmli t u~Glt.. ~[WGL{wo h[llipbr~ QOrt
hwGmp pwGwl.j~ 5-10%-u. [lul.j l.jw[g~mlih pwGwl.jG wt.{b[wGmu t 
lihGl t.. 60-70%: UGhrwabzU1 t GzbL nr lJLwGL{wo h~upbfl~ LjwquG m 
l(mtlJhwrwpbrm~JnLGQ , ~G~ll.jbu Gwt.. Gnr qnJwgwo q[lUJuh pwGwyG 
wt.{bL~ rthGwlih~ Ljlntut.tmu bG Llblhnrwgt.{wo hnrtbrh qJnLf1WU1GU1buw
LjwG oqU1wqnrouwG LunwQhG U1WflhGbrhG: 
· Ub[~nrwgt.{wo hnrtbrmu orqwGwl.jwG Gjnq3bflr pwGwl.j(l tlJjluU1 
UJW~wu t' hmumuh QwGw~Q lh qbrwqwGgmu 0,4-0,5%: lfrw hw
uwr t[ WJU hnrtbrmu hmumu~ ll.jW[lnt.Gw~nL~JWU wt.{b[WgmliG W
flWI?UW~W(lq tuGrt~fl t: <Dnrobrn4 UJwrq4bL t. nr wqrnU1btlJGh~w~wG 
m ~~mnlib[~nrwU1jlt.{ hwliwLhrlit"12ngwnmuGbr ~hrwnb[m flbUJpmu , 
uwuGwt.{nrwll.jbu wnt.{nt.JU1h uzwl.jnt.f}jWG m qnt.lwrtp~ oqmwqnrouwG 
rtbUJQmli 15-20 U1wrt.{w QGpwgQmu hGwrw4nr t flwnGnLli hmumur 
pwGW~[I 0,4-0,5%-[lg hwugGb[ 1,2-1 ,4%-p: 

~nrtG orqwGw~wG Gjm~b[lnt.{ hW(lUU1wgub[nL hwliwfl wuhrw
dbzU1 t litLrnrwgl(wo hnrtb(lQ ll.jW(lpbpwpwr · 4-5 mwr~G Liby hwm
~wgGbL wn4mJU1~ uzw~wpnLJu~G. pul.j zwrwhbr~ ~nLLlilnLflWubr 
uzw~bLm rtbll.jpmli' hnrlQ ~wGnGwt.{nr ~brUJnt.{ ll.jW['lWflLnWgGb[ qn
UWflpntf 40-50 U1 /h hwzt.{nt.{: OrqwGwl.jwG UJlllflWflU1WGJm~br UjbU1f? 
t hnrt liU1gGbL Gwl.t UJU1f1WU1m WJCJ.hGbr~ m tuwrtnrtr hhliGwrtruwG 
rtbUJQnt.Li: ' 

tr~wr hbU1wqnU1nL!}JmGGbrh9 hbU1n qU1b[ bG, nr libL~nrwgt.{wo 
m CJ.JnLf1WLnGU1buw~wG oqU1wqnr6UwG hwGaGL{wo hnf'lbrmu hnrtt"l 
OWL{WLWJ~U qwGqt.{wou Lib~ LibU1f1 hnf'lwzbflU1nt.U Lihl?rG mt.l.JwLGbrml 
U1WU1wGL{mli t 1,24-1,42 q/uu3

, QUf1hWUnLfl 6w~nml.jbGm~JnLGQ' 47-
54%, hu~ f1WZU1WJ~G uwhuwGwJpG tunGwt.{mGw~m~JWGQ hwt.{wuwr 
tunGwt.{mpJwG rtbUJpnul wbrwghwJh 6w~nU1[1GbflQ hwuGmu bG li[lGlt.. 
13-15%: UJUUJhu~ hnrtbrmu wrrtJmGwt.{bU1 2rt"l UJW ZWflQ hwuGmu t 
170-190 uu-~ , [lu~ 2nlfl Gbr66b[m hwU1ljm~JWU U1buwl.jbffl9 linU1b
Gmu t U1'-l.JWL qnU1nu'i nl Wf1W~WLLU6 hnrtbrhG (800-1600 u /dwu): 

2 J!J 



lJ4 . 4 7 UbtiJnrwgL(wa WL4t1JLIJ -tuqn unlit;rmu w Gbg L(wo c\tlbflnt ll 

Lwpnflwlllnfl m flW zlnWJru hbll1wqnulm~;mGGbflm[ UJWflq~bl t 
11 11 hnrJ.r lj[wGnrJ huJLlwLrrQ l.j u.JLQrmunt.J. hwqbuwlm hbu1L.wupn ~ 

l?flnLU UjbUjlllWQt.J.n'1 U1fl'1Ufl UjWflnLUWI.jnL~JnLU[! G4_wqmu t 2- 5 w
qwu, tuflulll ub6wumu t hn'1fl 2flW!}WLDWUQnL~JnLU(!, LWt.J.wumu t UflW 
ufll.jflnUlllflnLI.jlllnLflWU, uwl.jwjG 2flWI.jWjnLUnLPJWU Ulbuwl.jbUlflQ WJU 
pw4_wl.jwuwtwLtl qr2mu t WJfl qnlllm UWflqwqblllUWJflG qn112 nnnqb
lfl hnrJ. bflflG: 

JGwjw6 WJil pnlnflflU , UbLflr1flWQ4.n'1 hn'1bflU wupnrJ.2nL~JWUp 
pGnflnzt.l.mu bG pnLJUbflfl w6fl m qwf1q.wguwu hwuw11 pwt.J.wflWfl 
2flw:Pflqfll.jwl.jwu hwllll.jnL~JmGGbflnt.l.: f2ruflwl.jwu ublflnflwgrwJr m 
wq.f1nUblflnflwlllfl4. hwuwlflfl ur2ngwnmuGbflfl hbll1l.twupn4_ tuflulll 
Ltlntu4_mu t 4Lwu4_w6 hflupbflfl l.jwquu m Ltlntuhwf1wpbflnL~JnLU(! . Ltln
tuwuwl.jwJrG UWUlflflmu[! G4_wqmu t uflGLI..t 4LwG4_w6 hflupbflfl (!Ufl
hwGmfl pwGw4r 5-10%-[!, ru4 4wlgflmur pwuwl.ju wt.l.bLwGmu t 
uflutl.t 60-70%: UGhflwctbzlll t GzbL. n11 4LwGLtw6 hflupbflfl l.jwquu m 
LtlntuhwflwpbflnLPJnLU[! , flGtUjbu Gwl.t Gn11 qnJwgw6 q.flUjufl pwuwl.jG 
wt.l.bLfl flflGwufll.j Ltlntu4_mu bu ublflnflwg4_w6 hn'1bflfl q.Jm'1wlllGUlbuw
l.jwG oqlllwq.nflOUWU wnw2ru UlWflflUbflflU: 
· UbLflnf1wg4_w6 hn'1bflnLU Oflq.wuwl.jwu UJm~bflfl pwuwl.j[! tuflulll 
Ujwl.jwu t' hmumur pwuwl.j[! ttl qbflwqwugmu 0,4-0,5%: '1f1w hw
uwfl tL WJU hn'1bflmU hmumufl UjWflnLUWI.jnL~jwG w4_blwgmuu W
nw2Gwl.jwf1q. tuGflflfl t: <DnflObflnt.l. UjWflqLtbL t , n11 wq.f1nlllbtuufll.jwl.jwu 
m :PfllllnUbLflnf1WU1fl4_ hwuwlflfl ur2ngwnmuGbfl l.jflflWrlblm flbUjpmu, 
uwuGwt.l.nflwUjbu wnt.l.nLJlllr uzwl.jm~JwG m q.nuw11pr oq.lllwq.nf16Uwu 
flbUjpmu 15-20 lllWflt.l.w QG~wgpmu hGwflwt.l.nfl t flwnumu hmumur 
pwuwl.j[! 0,4-0,5%-rg hwugubL 1,2-1 .4%-fl : . 

~n11u Oflqwuwl.jwu UJmpbflnt.l. hwflulllwgGbLm hwuw11 wuhflw
ctbzlll t UbLflnflwg4_w6 hnflbfl[! UjWflpbflWPWfl' 4-5 UlWflflU ubl.j hWL/1-
l.jwgGbL wnt.l.nlJUlr uzwl.jwpnl]uflG, rui.J zwpwhbfll.j l.JmllllnLflWUbfl 
uzwi.JbLnL flbUjpmu ' hn'1(! l.jwunGwLtnfl l.jbf1Ujn4_ UjWflWflUlWQUbl q.n
UW'1pn4_' 40-50 U1/h hwzt.l.nt.l.: Oflqwuwl.jwu UjWflWflli1WUJm~bfl Ujblllf? 
t hn11 UUlQUbl Gwl.t Ujll1'1WlllnL Wjq.flUbflfl m tuw11n11r hflUUWflflUWU 
flbUjpmu: ' 

bfll.jWfl hblllwqnlllnL!}JnLGGbflrQ hbll1n qUlbl bu, n11 UbLrnf1wgLtw6 
m qJm'1WlllUUlbuwl.jwG oqlllwq.nf16uwu hwuou4_w6 hn'1bflnLU hnrJ.r 
6wt.J.WLWJrG qwGqLtw6[! ubl.j Ubll1fl hn'1W2bflll1nLU url?ru Ult.l.JWLUbflnLt 
L11Wll1WG4_mu t 1 ,24-1 ,42 q./uu3

, [!UflhWUnLfl 6wl.jnUll.jbGm~JnLU[!. 4 7-
54%, rul.j flW2LI1WJrG UWhUWUWJflU tunuwt.tmuwl.jm~jWU[! hwl.j_WUWfl 
tunGw4_m~JWU flbll.j.f?nLU WbflwgflwJr 6wl.jnlllf1Gbfl[! hwuumu bG urull.t 
13-15%: UJull.jrur hn'1bflmu WflflJmuw4_bU1 211r Ujwzwfl[! hwuumu t 
170-190 uu-fl, rul.j l?nlfl Gbfl66bLm hwlllljnLpJWU Ulbuwl.jbjllfl9 unll1b
Gmu t L11t.l.JWL qmnmu nt w11w1.Jwlw6 hn11brru (800-1600 u /ctwu): 



Ubtrnrwgl{w6 hn11brmu, hwmljwUjbu, bpb wnljw bG ljwl{wJpG, 
zbrmbr , lJwtuLtwo Llbr2ruubrr tunrmpJmupg, L4Wf1Pbrwpwr ljw
mwrl{mu t t./1/"u[lbgmu 50-80-100 uu /"un[lntpjwlip : Cum nrmu /"unJ1 
t./1/"urbguwG flbUjflnLU 2J1WPWt./lwGgmpJntu[! 0,28-0,30 lili/J1nUjb PWf10-
J1WGmu t. hwuGbtnLt 0,40-0,62 uli/f1nUjb l! GUjwumwl{nJ1 L4WJliwGGbf1 
bG umb116mu Wllbflp pGmbGupl{ LLlwguwG hwliwf1: UJu hnllbJ1ntli 
flflWI.jwunrbG t./lntul{mu t urlJrnoJ1q.wGpquGbJ1p ewGwljwljwG m nrw
ljwljwG ljwqliQ, wljmpl{wGmu bG upljflnljbGuwpwGwljwG m /"ulinJ1p
~WJpu (-l>bf1ubGmwJpG) L4rngbuubf1r pGmbGupl{mpJnLG[! l! wnG : 

4wrl!nr t puwGw[, pb flpupwljwG libtrnrwgpwjp UjJ1ngbumu 
pGlUjbu bG t./lnf"ul{mu f"unJ1f!WJpG 2flbJ1p QplipwljwG ljwquG nt uwljwr
flWI.j[!, nnnq.uwG Wf1mbcuwG 2flbf1p , lfJ1bGwdwljntb4mnrwJpG hnuer 
m ntllllWhWJWQ lfflbGwdGbJ1pg lfnLJ1U li11Ltn11 2f1bf1p QplipwljwG ~wqli[l 
l! WJLG: bf14WJ1WUJW t./ln[lObJ1nl{ hwumwml{w6 t. nJ1 tunJ1flWJpG 2J1bf1Q 
nnnq.uwG hwliwf1 UjpmwGp ~bG , pulj lfnLJ1U li11Lln11 tunJ1 umnJ1q.bmGJw 
2f1bf1[l dpwGq.wliwJG UjpmwGp bG: 'lJ1bGwdwlJntb4mnrwJpu hnuet1 
2f1bf1Q nnnq.uwG hwuwr UjpmwGp ~bG, pwJg UjpmwGp bG tL!wguwG 
hwliwf1 : 

UGhJ1wdbzm bGfl hWUWJ1nLU hpzbgGbt . nJ1 upG~l! PJ1WgGnll 4ntL
l11nLJ1Wubf1p mwlj libtflnJ1wgl{w6 hnllbflp hwmljwgmliQ wGhJ1wdbzm t 
ljWLnW[lb[ 2f12Wt./1Wljnll hnllWpupbflp hwl{WUW[lbgmu '-l.f'-6 ,5 uwljGp-
2P pmup hwl{wuwrbgGnll wq.rbq.wmnl{, dwuwGwljwl{nr 2f1WLnWJ1Gb
f1P hnllWLP9fl, libtrnJ1wGmGbrr mb11wt./lntuuwu hwuwf1 dwuwGwljw
l{nJ1 ljwnmgl{wo CiwGwL4wrhubf1p l{bJ1wgmu l!, l{bf12WL4bu, hn11r 
hwf1pbgmu nt tunr Ltwr : 
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Umj_npwpwp Lt.l.wgmliGbpG wqwplilqmli bG WJG dwliwGwLt, bpp 
hnJl.mli bfl.WO un11wG LPilt.l. ~bqnpwgt.l.mli t , Lj1ntuwGw4wJI1G Gwlilpllm
lill L4WpmGwltmpJnLUQ ll~bgqmli t lillG~l.t 3-4li tltt.l. 100 q. hnfl.mli , llult 
Wfl.bpll QU'lhwGmp pwGwLto 1 u zbplilmli' lillG~l.t 0,3-0,4% (~hwzt.l.wo 
Gnp wnw~wgwo q.l11..4ul1 pwGwl.Jo): ,blJlwq.w WJl.wqbpomliQ Ljwlilwp
t.l.mli t q.JnLfl.WlilulJlbuwLtwG llpwguwG wnw~llG lilwpmli wzGwGwgwG 
gnpbG!l, !lult WL4W 3-4 l11WPI1 wnqnLJlilll ltnLLlilnLPWJ!l l11Wlj oq.lilw
q.npObLnL QGpwgpmu, nplilbfl. Ltllriwnt.l.mli bG ~pliwG pwt.l.wLtwG pwpap 
Gnplibp: Culil npmu ltllpwnmu bG WJGL411ur ~pliwG Gnpu , npll 11bl4-
pmli hnfl.G llP L111lt.l. tunGwt.l.mGwljmp]mG!lg pwpap pwGwLtll ~mp 
UlJlWUW m MwGgmu LjWlilWPt.l.ll: YwtuLJ.wo hnJl.nLU uGwgnr'lWJilG w
fl.bpll L4WpmGwLtmpJmGilg ' wzGwGwgwG gnrbGil m wnt.l.nLJlilll ~rm
UQ Ljwlilwpt.l.mli t hn'l.I111W2l11WJI1G U!lJhliwGwJilG tunGwt.l.mGwLtmpJwG 
('lUlu) 80% hwzt.l.wrLtwJilG GnrliwJilG wt.l.bLwgGbtnt.l. 25-30% ~mr : 

ulj . 49. LfbL~nrwgLtw6 WL4WL~-WilnLU1Gbrnu.l w6bgt.lw6 
L4Uli1WUlnL Wjq~ . 

CG11hwGpw1..4bu libL!lnpwgLJ.wo hn'l.bPil wplilwl'lrn'l.wLtwGmpJwG 
pwpapwgliwG lil12ngwnmuGbpl1 hwliwLilPmli hwlJlmlj lilbll. t q.rw
t.l.mli nnnq.uwG libLilnpwgrwG: bpltwpwliJw Ljlnpobpnt.l. hwulilwlilt.l.wo 
t. np Gnr libL!lnpwgLJ.wo hn11.bpmu, nplilbfl. LjwG uGwgnr11wJI1G W'l.bfl , 
wLtnuGbpnt.l. 2PnLliQ ~11 Ul4WUlilmli hnJl.ll hwliw~wljl W'l.WqbpouwGQ , 
pwGr np wLtnuGbpll hwlilwltrG m LjwlilwpGbpllG lilbll.ll t mGbGmu w
ll.bPil Gnr t.l.bpwpwztumu: ,wzt.l.ll wnGbLnt.l. WJI'l hwGq.wliwGpQ, hwgw
hwlillll.JwJ!lG uzwltwpnLJubpll m pwqliWUJW tunlilwpnL]ubpll ~pmliG 
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wnw~wpljLJ.mu t LjwlllwpbLLWJU liwpq.bpnq, rult pwquwliJW l11Gltwrlt
(ibp m tunJl.n'l. w!SbgGbtm 11bL4Qmli ' lil122wrpbpl1 wupn11.~ LWJGmp
JWlip: 

ULtnuGbpnt.l. m wGapl.twguwG bfl.wGwLtnt.l. ~pmuo L4bl11Q t Ltwlilw
rbL hn'l.W2b[1Ul[! t.l.bp2GwLtwG WJl.Wqbromlillg hblJln: UGwgnrl'lWJilG 
Wfl.bpll hwliw~wlj1 hbnwgliwG hwliw(1 wGhpwdbzlil t wLtnuGbrnt.l. 
~pt.l.nfl. lizwljwpnLJubpQ (zwpwhbrltbpQ) 1..4wrpbrwpwr hw~nr11bL hw
liwlilwpwo gwGpbflll LtmtlilmpwGbpllG (gnpbG, wnt.l.mJlil, tunr11bGI1, b
q.t"ll4l11WgnrbG l.t WJLU), npnGg ~pmuGbpQ Ljwlilwpt.l.mli bG uwrq.brmu 
~mr pwg pn'l.Gbtm Ljwu wGapl.twguwG b'l.wGwLtnt.l.: brp ~puwG Gnr
ubpQ gwor bG , LLJ.wgqwo W'l.bPQ LjmlilwljLJ.mli b(i hn'l.ll bGpwLJ.wrbLW
zbplilmli, UUlbfl.ObLnt.l. wGpwpbUL4WUl11 L4WJUWGGbr uzwl.Jt.l.n'l. ~nLL
lJlnL[lWUbrll hwuwr: 

UnwGaGwLJil GzwGwltmpJmG mull hn'l.bPil hwrpbgmuo: SwJ
lilmG wplilwhWJlllt.l.wo lilll.JpnnbLilb~ll L4WJliwGGbpmli dwuwGwLtr QG
pwgpmli nnnq.qnJl. 11W2l11bpmli al.twLJ.npLJ.mli t tuWJl11WP'l.bl11 ~nG , nr
lilb'l. t.l.br pwropwgwo lilwrwompJmGGbro . ~ulilwGwtnt.l. nnnq.t.l.n'l. ~rll 
hwzt.l.wrl.JwJilG pwGwlj, zwpmGwljmu bG L4WhL4WUbL WL4WLilwgt.l.w
ompjnLUQ l.t 'lPW hblll l.JwL4t.l.w6 gwop 2f1WpwLjlwugmpJnLUQ: ~pbtm 
'lbl4Qmli nbLilb~ll wnwGorG lilwppbpll lib~ ~rwLjlntuwGwljmpJwG m 
Wfl.bpll LjlntuwGwljmpJWU hwzt.l.llG 11W2l1111 PWflOPWI'lllfl lilb'l.bpmli 
GljwlJlt.l.mli t Wfl.bpll ljmlilwljmli: · 

U11.bPI1 wt.l.bLgml.Jilg. ~pmurg hbliln hn11.mu ~rll wpwq. Ltnrulilll, 
I1G~1..4bu Gwl.t linLwtunlilwJilG pmuwljwGmpJwG llGlilbGurt.l. w611 
hblill.twGpnq uzwljt.l.nfl. LtmtlilmpwGbrQ 6Gzt.l.mli bG , l.t pbppQ GLJ.wqmli 
t 50-75%-nt.l.: Cwhwq.npauwG QGpwgpmu 3-4 lilwpllG liblt 1..4wppbpw
pwp hwppbgmliG OU.JlilllliwL L4WJUWGGbp t ulJlb'l.omli ~f1WOI1WJI1G nb
dllliGbpll Ljwpq.wqnpliwG hwuwp, l.t LWt.l. hwrpbgt.l.wo lilwpwompJmG
Gbpmli Ul11bfl.6t.l.mli t W'l.brll GbppwLjlwGguwG hnup, nrll tulilnLPJnLUQ 
wlipn11.~ hnfl.wzbplllmli ~11 q.bpwqwGgllLli 0,15-0,2.0%-Q, LjlntuwGwLtw
JilG UWlilpllmlill U.JWpmGwljmpjnLUQ. 2-3 uq. tljLJ., rult pH-Q 7,5-8 ,0-11 
uwhuwGGbpmli t: 

'lwzlilbpll hwppbgmuo lillwdwuwGwLt hGwpwt.l.nrmpJmG t lilW
Lilu pwpapwgGbL wztuwlilwGpll W[ll11WI1Pn'l.Wl.JwGmpjnLUQ ~puwG QU
pwgpmli l.t Ljp!Swlllb( ~Pil LjnpnLUlJlQ: Cwpwhbplt 4nLLl11nLpwGbp uzw
l.JbLnL 11bL4QnLli, LWt.l. hwppbgt.l.wo '1W2l11bpmu hGwrwt.l.nr t 11wnGmli 
~pliwG wLtnuGbpll bpljwpmpJnLGQ 80-100 li-llg ubowgGbL m hwugGbL 
lillG~l.t 400 liblllpll: 

Unqnpwpwp libL!lnpwlilllt.l. wztuwlilwGpGbpG wLJ.wplilbLmg hbliln 
lill pwGil lilwpll 11bnl.tu t11Wh1..4wGt.l.mli t W'l.bflll m LjlntuwGwLtwJilG 
Gwlilp!lmlill pwpap U.JWpmGwljmpJmli: UwljwJG Gnp q.nJwgwo q.!lt11ull 



nrnz UjWzwrubr~. ~~rwm.l_n11 wq.rmnbtuu~~W~WU li~2ngwnmliubrp, 
liwuGwLl.nrwlllbu Lllwrpbrwpwr wnLl.nLJll1P lizw~liwG , hnllQ orq.wuw
~wu uJmpbr lill1gGbLm I.J LLI.wgliwu pumJPP 2rmliubr ~wll1wrbLm 
hbllli.JWupnLl. WUll1~6wuwpwr l!1bf1~ t m(jb(jmli hnf1br~ Wf1Wqbromli 
m WL~WL~wqbromli wlipnf12 hnf1wzbrll1~ uwhliwGGbrmli: 

unr libLrnrwgLl.w6 hnf1brQ q.JnLf1Wll1ull1buw~w(j oq.ll1wq.nr6liw(j 
WI1W2~(j zr2wumli w~p~ b(j [!u~umli wupwrbLWL[ 2rw:Ppqp~w
~w~w(j hwll1~mpJmuubrnLl. I.J ~buuwpwuw~wu w~ll1pLl.mpJwlip: 1wz
Ll.r wnGblnLl. WJ'l hwuq.wliwGp[!, Gliwu hnf1brmli ~~rwm[mli bu hn'l.w
libLrnrwll1pLl., :Ppll1nll1btuup~w~wu I.J br~rwq.nrow~wu hwliwLrr lip-
2ngwnmliubr hnf1wq.njwgliwu Lllrngbuubru mctbf1wgGbLnL 1.J rrwg
Ll.n'l. hnf1brr pbrrrmpJmuQ pwrorwgGblm hwliwr: 3mrwhwll1m~ 
hnf1w-liblrnrwll1~Ll. '-' wq.rn~buuwpwuw~wG hwliwLrr lir2ngwnmli
Gbrr hbll1unf1w~wu ~rr~nmpJwu LllWJliwGGbrmli, brp ~w1mu ai.Jm[ 
tunrpwJ~u 2rbr~ liw~wr11w~Q UjwhLl.mli t 300 uli-~g gwo, Lllwrpb
rwpwr hn'l.[! hwrpbgLl.mli t I.J, ~wtuLl.w6 hnll~ libtuwu~~w~w(j ~wq
li~g m ~wLl.wJ~G zbrll1br~ wn~WJnLJ:)Jmu~g. 50-80-100 uli tunrmp
JWlip t.jlturbgmli t ~wll1wrLl.mli, Ll.brwumli bG WL~WLP-Wf1mll1ubr~g 
LllWhUjwGLl.wo Gbq.wll1~Ll. hwll1~mpJmuubrQ. I.J pwrorwumo t 11rwug 
porr~mpJmuo : 

nLumliuwu~rnLJ:)JnLUubrnLl. hWUll1Wll1Ll.WO t, nr hn11br~ ~nLllllnL
rw~wuwgliw(j hwrgmli ~wrunr GzwGw~mpJmG mu~ hnf1-pnLJu hw
liw~wrq.~ t.jlntuwllwro ~WlllP 6~zll1 ~wrq.wLl.nrmlio: SwGpwll1wrw
ompJmuubr~ ul!1rm~ll1mrwu, lizw~Ll.n'l. pnljubro. llrwug ~buuwpw
(jw~w(j wnwuauwhwll1~nLpJmuubrQ, tunrpwJ~u 2rbrp nbctpli[! 1.J nnn
q.mli[!, hnf1 lill1gLl.n'1. Lllwrwrll1wuJmpbrQ. hnf1p lizw~mpJwu bf1wGw
~IJ '-' ~~rwnLl.n'l. WJL li~2ngwnmliubro Gbrq.nrobLnLl. hnf1WJ~u Lllrngbu
Gbrp Ll.rw hwliwlljwll1wutuwuwpwr t.jlntumli bu hn11wq.n]wgliwu m 
hnf1br~ ~nLlll1mrw~wuwgliwG nLf1f1nLPJnLu[!: · 

<Dnpr hnf1W~ll1nrubrmli zwll1 ~nqrnmrwubr li2w~blm l)blljpmli, 
nrnup m(jb(j 2r~ ll1Wrpbr UjWhWU2 nL 2rliwu ll1Wrpbr unrlibr, Ll.bq.b
ll1Wg~n(j zr2wu~ ll1wrpbr ll1unf1mpJmu, hn11r lizw~liwu ll1wrpbr b
f1wuw~Gbr m hw6wtuw~wumpJmu I.J wnu. ctwliwuw~p [!uf}wgpmli 
wnw2wumli bu lir~rnnbLrb:Pr t.jlnt.jlntumpJmuubr tuwJll1Wpf1bll1 
2rWJPU m Wf1Wjjlu nbctpliubr , ~UlUjbU (jwi.J Ll.wrbLwzbrlllp n~ lipw
lllwrr ~wnmgLl.wop: uzLl.wo q.nronGGbrr hwurwq.mliwru wnw2 t pb
rmli Lizw~Ll.nll ll1wrwopmli Wf1br~ Ll.brwpwztumli I.J hn11br~ libLpn
rwll1~Ll. Ll.~6w~p Ll.wll1wgmli : 

1wzLl.~ wnGblnLl. WJU pnlnro. tublwgr ul!1rm~ll1mrwJnLl. gwG
pwzr2wGwnmf}JmGGbr ~wqliblm I.J lipwLnLUr wq.rnll1btuur~w~wu 
lip2ngwnmliubr ~rrwnblm hwliwr GUjwLnw~whwrowr t wlibu litJ 

224 

o 2 w~wpnLJur hwowr llWZll1brr ll1wrwompJmGQ hwugGbL 18-24 hb~
mwrr : 

ulj 50 lJbLtmrwgl{wo U!LlJWLP-WrtnunGbrmli w6bgl{wo b~pJ.4L11WQnrbG. 

UbLrnrwgLl.wO hnf1br[! obo qwuq.Ll.w6ubrnLl. ~wrbLP t I)UbL LUJU
UjpUp Lizw~wpnLJubrtJ lllW~, nrnup 2rP U~Wll10Wlip pwror UjWhWU\? 

mubu : 
UblrnrwgLl.wo hn'l.brr pbrrrmpJwG pwrorwgmliQ LllWJliwGw-

L.tnrLl.wo t gwupwzr2wuwnmpJmGGbrr wJGLllrur nwgtJnGwL ull1rm~
U1mrwJnLl.. nrr ctwliwuw~ Gwtuwll1bULl.mli t hnf1brr tJull1buurLl. oq.
U1Wq.nromo: <Dnrouw~w(j wztuwll1WUpubrnLl. UjWrqLl.WO t, nr tunqw
Gwgwu ~mLlllmrwubrr Lizw~mpJwG awGwlllwrhnLl. hnf1brl1 pull1bu
urLl. oq.ll1wq.nrom0[! UUjWUll1nLO t n~ OpWJU OpwLl.nr ll1wrwompjmGtJg 
wnwLl.bLwq.nLJu wrll1wllrwup uLnwuwLmG, wni.J pwrorwgumo t ob
LrnrwgLl.w6 hn'l.brtJ ~nLLlllmrw~wuwgowu wull1tJ6wu[!: uliwu UjWJ
llwuubrmli hnf111 orq.wuw~wu uJmpbrtJ pwuw~G wLl.blwumo t, pu4 
LLI.wgmliubrr l!1unf1mpJmuo br~wrwgGbLm, ll1wrLl.w wnwLl.bL ll1wp 
dwliwuw~wzr2wumli hnf1u wuou11hwLn pnLJubrr ull1Ll.brl1 ll1W~ UjW
hbLm I.J liw~brbuo ~wunGwLl.nr t.jlturbgGblm hbLni.JwGpnLl. q.nlnrzw
gmliQ ~r6wll1blnL zunrhtJLl. l!1bf1p t mubumli l)(jwgnri)WJtJu Wf1brp W
t.lbLtJ w~ll111Ll.LLI.wgmo '-' llW2ll1brr 1lnlwtunll1Ll.w6mpJwu GLI.wqmo: Uz
GwGwgwG gnrbup m Ll.wf1whwu ~wrmn:Prlr pbrpwhwLl.wptJg hbll1n 
l1wrbLI1 t ozw~bL Ll.wrmuq., bq.plljll1Wgnrbu Uplnup hwliwr (UpmlJw
Gp-2 '"'nLqpb~UlllWU-100 unrlllbr): 



LU 

'lmQ aq tnupZQ9 QqliULjlmbb r;nuotnqu 1u1qpZQ9 Q9m t.lllqnflULJ : u~mll 
-u lu!Jt.lb 1u t.lt.lqe1ufy Qmp6mmn Bt.I!;JlU~mZ!;]mt.lqp 'lm!J nqtn?ot.l ' t.lllqQ 
-~t.lmmy t.ll.Jul.Jmn.j 't.lt.lqQlllumtn !;JlUQmmmp ·~ !;JlUbmpQ llQlufe1upmmo 
-Liqd puoQm'lmqy t.lllu1ud nfn :mt.lp t.I!;Jblj1udmmq!;]lU Qm!;]6mbt.lmb '49 
-m 6QmLI1..t !;JlUQl.lue ~ QlUfe1u6q1.Jbm t.lupmQlUG ullu '!;]lUllqQoQmpmufy 
t.lt.Jqnf1ud !;llU~mm1u~ mt.lu !;JlUtlqd ~ omum (Qlj1qpm 64-11~~ b!;l s) 
ll!;Jlu5m1qpm t.l~mamo t.l!;llut.lllmma at.lfm~mamn.jut.ll !;]lullul: 

:mtlp Qm!;J6ml1Qt.lmd !JmfeluQm~6m!;Jt.l1..tmmt16 t.lt.lq11t.IZ 
'!Jm!;J~mmlu~ t.lt.lqelUf!Jm~t.lql] 'lm!J !;JlU!Jum1..tmt.I1.JQm ~ !]qllu!]m~mtlu 
il~m!Jmo t.I!;JlUt.lt.lmm!] !Jt.lfm~m!Jmn.jut.ll lj~m!]mo tlu11mt.llmc :!;]lutlqb 
-m<t limp t.l1qpm Qm!;J6mQlunmy t.lllq!]l.Jlumtn !;JlU!]qQlU ~ t.ll.Jqm U!;JlUD 
-momum 6!]utlu ljbum~1ull<t 1u ljbullmn.jmn .114Zmy t.1 !;JlU!Jm~m!J!;JLIY 
' il!;]lU~mUllU~ t.lllq!]t.lmomZ ~ !;JlU!]ml.Jq.plU !;]luotnqu QmfelU~mQlUU 
-mtn t.I!;JlUt.ltlmm!J !Jt.lfm~momn.jut.ll t.l~m!Jmd QmpZI) iltlq11 !;JlUUUl: 

:ill)m!;J6mtlr,;>llmd 
t.l~mtlu t.lllqe1ufQ Qm!;J~mZ!;Jmt.lqp 51Jmt.l1..t 'lmQ nqtn?Qt.l ' ill)m!;]tlupm'lQ 
t.lot.lqd t.ll.Jul.Jmn.j 'l t.ltlql)l.Jlumtn lmf~mtlu Qq !;JlU5~miJnm!;J ol)ut.lu 'lll)m!;J 
-6m3mum t.lt.lqe1Ufl) ZUL.Iu ~ !;JlUI)mcln.j ullu '!;]lU~mlillU~ t.lu11mt.llm? t.I!JULI 
!;]lut.lt.lmml) !;]lut.lql)dQmpmufy t.lllqnf1ud !;JlUIJq!JlU ~ t.ll.Jqm !;JlUotnqu l)mf 
-GlU~ml)lUllmtn t.I!;JlUt.lt.llilmQ IJt.lfm~ml)mn.jut.ll 11~~ b!;l p-£ !;JlUUUl: 

:IJt.lnm!;J 4tnm~ r,;>llmumn.jut.ll 
l)mfe1ULI1..tml.Jmd t.lllql.Jm t.lt.lql.Juy Qmp5mt.lut.llq!;) '1 QmfelU~ml)lullmtn 
t.lllqllt.lmm IJt.lfmoamy !;JlUllqi)Qmbllo t.lqdumm ljbmp t.ll.Jul.Jmn.j 'l t.lll 
-q!]wmml.Jmtn 1qnm onun.j t.IIJmo t.l!;l !;llUllm!;Jmy o!)q mZq.pmt.lyiJn 

:l)lUf 
-elul)m~ml.Jut.lumml.lm Qm~mt.I!;JUQULibm llQm5 l)ql)lU l)fm~mn 'd!;)mf 
-elUIJm~5m!;)t.l1..tml.Jm l)m~mt.lbu1ubt.l<t t.lr,;>t.lmd t.lmdmmm!;]q!;)my !;JlUIJ~IJil 
Qq ljCJ?m l)fbue '1 ilZlUI) 'Ul.llUQ UU '1ml)ql)lU t.lmm~l) t.l ~ oUlqU., 

: nmuq~ '1md 'r,;>l.Jqu 'l)mt.lt.IQ 't.lu1mn 'r,;>l)mm 'llur,;>Qn.l 
' 1LI'l~t.lqn 'e1ue 'ZlUIJ 'ulUIJ 'mmZt.ll .11uollmZ 1mf'lmqy ~ !;)lubm11Q 
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tGbflqbm~~ Ll.lflngbuGbflQ , pnqwGmli t 1>nu1>nr~ LtlntuwGw~mliG ~fl 
U~ 2Wflf? pwgwuw~w(j hbml.twGpubrmt: 

66lipw~wG ppt.J.~ m br~wpwf12WULl.l~ oqmwqnraowG Libt~nrw 
m~t.l m mumbuw~wG Wflfl.JnLGpG , mf1~2 p~Li~w~wG nbwqbGmGbfl~ 
hwlibliwmmpjwlip , wrmwhwJmt.lmli t wt.J.bt~ ~WflO dwliwGw~wli~2n
gmli : Lwpbfl~G Mlipw~wG ppm mwtm Ll.lflngbuQ ml.tmli t 15-20 Ofl, 
bfl~WPWfl2WULl.l~fiQ't 5-7 Ofl, .~u~ tt.J.wgliwG ctwli~bmo· zmr2 5-6 w-
Li~u : · 

oMpw~wG ppt.J.nt.l m Gfl~WPWfl2WULl.lnt.l Unfl.Wj~G WL~WL~-w
flnLtnubfl~ Libt~nflWQ~WJ~ 6wtuubf1Q, LiGwgw6 p~Li~w~w(i Libt~n
flWGtnGbfl~ hwubuwmmpJwlip , pwflOfl bG , pwJg lL WJfil.llbu WJu hGw
rwt.J.nrmpjmG t tnWL~U ~WflO ctwuwGw~wli~2ngmli LtJntuhwmmgbL 
~Wl.ll~tnWL ubfl'lflnLUGbflQ. ~ hwz~t.J. umwgt.J.nfl PWflOfl pbflp~ : 4wtu
t.J.w6 Li z w~t.J.nrt ~mtmmrwGbr~g· Libt~nrwg~wJ~ Gl.llwmw~nt.l Gbflfl.fl
t.J.w6 awtuubflQ t.flntuhwmmgt.J.mli b(i 4-8 mwrmu: 

66Upw~wG ppt.J.nt.J. WL~WL~-WflnLtnGbfl~ p~Li~w~wG Libt~nrw
g~wJ~ WfldbpQ Gfl~WpWfl2WULl.l~ hwlibliwtnnLpjWUp nrnz ~WLf1nt.J. 
gwar t: Uw~wJu 6Mpw~wG ppt.l~ oqmwqnrMwG pwgwuw~wGG WJG 
t , nr 2fl2W~W U~2WtlWJfl~ Ofl.Q ~WflOWtnl.t pmuwt.J.nrt.lmli t, tnbfl~ t m
Gbumu t.flntuw'lflW~wG Li~2ngGbr~ m Libmwruw mwrwGbfl~ ~GmbG
u~t.J. ~nnnq~w : 

=iwjwumwG~ qJnLflwmGmbumpjwG GwtuwflWflnLPJWG =inflwq~
mmpjwG l.t wqrnp~Li~WJ~ q~mwhbmwqnmw~wG ~Gum~mmm~ br
~WflWUJW LtJnrobrnt.l hwumwmt.J.w6 t , nr hnflwlibt~nrwm~t.l m wqrn
Libt~nrwm~t.l hwliwtrfl Lir2ngwnmliGbflr rrw~wGwgnrliQ Gl.llwummli 
t Libtrnrwgt.J.w6 hnflbflr WfluiWfl.flW~WG hwm~mpjmGGbflr m Lizw~
t.J.nrt ~nqmmrwGbrr pbflpwmt.J.mpJwG pwrorwgliwGo: Orruw~· wz
GwGwgwG gnrbur Ut.J.rnrw l.t UtP~Ilrmli-6 unf1tnbflr9 Wl.llwhnt.J.t.J.bt t 
urG~l.t 50-65g/h, tuw'1nrtr9' uj1G~ l.t 140-150g/h, pu~ PWflOfl pbflf?Wl!lnL 
unrmbfl Lizw~btm fl.Gl.llf?mu· urG~l.t 250-340g/h , tuGonr~ nrnz unrmb
flr9· urG~l.t 280-350g/h , Mbrm~r Ubtrtnnl.llnt unrmrg· urG~l.t 300-
320 l.t GnLJGru~ 520g/h , wnt.J.mJmr UflUJWG~w-1 unrmrg· LirG ~ l.t 150-
160g/h, t.J.wrfl.wqnLJG tunrfl.bGmg· Li~G~l.t 300g/h , pu~ wnwGorG mw
rrGbrmu LirG~l.t 500g/hw pbflp l.t wnG: 

=iWJWUtnwGr ~wnwt.J.wrmpjnLUQ ub6 GzwGw~mpjnLU tr lilWL~U 
WL~WLr-WflnLtnGbflp rrwguwG tuGfl.flrG: Ujfl. Ul.llWtnw~nt.l ~wqliw
~bfll.llt.l.W6 tr LiwuGwqrmwgtlw6 l!lflGUl!l, nrG Wjfl. wztuwmwGpGbflQ 
~wmwrmu tr Gwtuornp ~wqut.J.w6 m hwumwmt.J.w6 Gwtuwq6nt.J. m 
hwGoGWflWflW~wGGbrnt.J.: 

Uflnu.n-wt~wtrGbrr erurw~wG LibtrnrwgrwJr wrctbpQ , Gbrwn
JWL Gwl.t Libtrnrwgt.J.w6 hnflbflr bflbE mwrt.J.w qJmflwtnGmbuw~wG 
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~rwgliwG awtuubflQ , Mlipw~wG ppm oqmwqnrabtm fl.Gl.llf?nLU (Li~ -
2PUQ 100 m hb~mwrr hwuwr) Linmwt.J.nr hwzt.J.wr~Gbrnt.l zmr2 10-
11 hwq UUu 11-nLLWfl t , br~wpwf12WULl.lP fl.bl.llf?mli (280 m lib~ hb~
mwrr hwliwfl)' 2nLfl2 12 hwq 11-nLLWfl: uzt.J.w6 qmliwflP9 pplipw~wG 
Libt~nrwgpwJp nLflflW~P awtuubflQ ~bG qbrwqwGgmli 4000-5000 
UUu fl.nLLWflQ: 

ulj. 5 1 . Utt~npwg4_wo W[ljW[~-Wil.nLUlUb[lnLU w6tg4_wo UW[WfJ . 

tr~wpwf12WULl.lG ~fl Libt~nrwmrt.l GbrqnrampJwlip h~LiGw~w
Gmli hwt.J.wuwrwqnr t Mlipw~wG ppt.J.pG , WJG ~nfl t.J.p6w~mli pmGw
t.lnr ~t . w~er t QG~Gmli pfl pwror tm6btpmpJwlip, tt.lwgliwG tweb
rmu ~Wflbtr t pwztubL hwliw~wltl l.t Ll.lWhWG2tln'1 Gnrubrnt.J.: UjG 
Mlipw~wG ppt.J.~ hwlibliwmmpJwlip wt.J.btr t twt.J.wgGmli hnflp MwG
gnfl hwm~mpjmGGbflG m Grw wqflbqwmwJGnLpJnLuQ: Ow6~ mubuw
LnL fl.bl.llEnLLi br~wpWf12WULl.lQ ~wflbL~ t LlJWhl.llwGbt br~wpqap ~w
JwrwuGbrmu, pG~UjbU Gwl.t gruwG lilbflbrmu: tr~wpWfl2WULl.l~ w
nwt.J.btnLPJnLUQ Gwl.t WJG t , nr LibtrnrwGmo ~wflbtr t hn11 Limgfibt wL)
nwGQ, bflP 2fl~ l..4W~WU t qqwgt.J.mli , pu~ tt.J.wgmliGbflQ ~wl!lWflbL w
t.lbtr mz ctwli~bmubrmu : 
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tunubt nlj_ un'lWJflli WL ~WLfl-wrtnu.nlibnfl Qfldflw~wli dbtflnnw
gflwJfl uwuflli, wlihnwctbzlll bliQ hwuwnmu ufl Qwlifl tunuQ wubL Gwl.t 
w£it1_lllw£iqm~Jw£i lllbtulifl~wJfl m ~wquw~blll4W~w£i nnnz hwpgbpfl 
uwuflli: 

o.!bpwuzw~uwG tufllll 66upw~w£i ~~mli mdbrt OQUhflwglinrt m 
tm6nrt liJm~ t: 'ldpwtulll flbl4Qbllf19 tumuwlflbtm hwuwn. ~~Ltfl hblll 
qnn6 mlibliwtflu wlihnwctbzlll t tuulllnpbG L4WhL4wlibt wlit1_lllwliqm~
JW£i ~wlinGGbp[!: tufllll 6Mpw~wli ~~mli wnw2 t pbpmu WJflt1.w6Q
Gbp, flu~ WWfl, Q~fl . ~n~nfl'lfl tnfl~W~W'l.Wli~[! [!li~libtm l)bL4QnLU w
nw2 t pbnmu mdbrt gwl{wpbp pnppnQmulibp: nLulllfl ~~Lth hblll qnpo 
mlibliwtflu L4bll1Q t L4WhL4wlibt wlihwlllw~wli L4W2llll4W£im~Jw£i ~w
Gnlilibp[! l.t oqlllwqnn6bt hwlllm~. ~~Lj_flg L4W2llll4W£it1.btm hwqmulll · 
nblllfllib bn~wnw!Sfllll ~nzfl~Gbn. qnqlinglibp, ~bnlinglibp, L4WZlllL4W
Gfl~ w~Gnglibp, 'lflUw~. hwlllm~ Lj_bpliwhwqmulll l.t wnG: 

ra~Lj_flg WJI1t1.W6Qlibn Ulllwliwtm flbl4Qmu wnw2flli oqlim~Jmli 
gnLJg lllWLm hwuwn L4bll1Q t mlibliwt ~bnw~ph uni)WJfl 1-2%-wling 
LnLOnLJ~. uwnuGfl Lj_Gwulj_w6 UWUQ uzw~btm. flli~Ll.lbU Gwl.t UWQnLil 
2mn' hblllwqw tt1.wgmu£ibpfl hwuwn: 

UnflWJfl tm6nLJ~h pwgw~wJnL~Jwli 'lhl4Qmu wlihnwctbzlll t 
t1_£iwut1_w6 lllb'l.[! Lt1.wliwt o!Swnnlj_, zlflbt untunfl tm6nLJ~nt1_ ~wu Gnw 
~nnlflnzntt l.t ufl Qwlifl wliqwu tt1.wliwt 211nt1.: 

tufllll 6Mpw~w(j ~~Ltfl hnlilibnfl Glj_wq W~lllht1_m~JW£i zlinphhtt w
nw2 t qwthu ublllwrtlibnh ~nnnqflw: ununwglibtflu Mupw~wli ~~Ltfl 
flnlilibnfl w~lllfllj_m~Jmliu tuflulll pwp~nwlimu t. l.t ublllw'l.Jw lllwnw
Gbnu (wlj_lllngflulllbnGGI:ip, tunrtnttw~Gbn, L4nUL4bf1, uwnQwlj_npmuGI:ip 
l.t WJLli) bli~wn~ttmu bG ~~ttwJflli ~nnnqflwJh m wnwq uwzttmu: 

ICJ~m lllbrtwlf\ntunrt gflullll:in£i(jbllfl OQlllWQnpMwli dwu~l:illllil:ip[! 
l:in~wnw~qbtm hwuwp wGhpwdbzlll t Gpwlig WlllllWQflli ~nrtuflG hw
lllm~ UblllW'l.JW qnqling ~nqbt l.t Gbp~bt hw~w~nnnqflnli (hw~w~~
LtwJflli) LWQnlj_: ldpl{fl lllbrtwlflntuuwli QliflUf12muGI:infl ctwuwliw~ wlih
pwdbzlll t wl{lllngflulllbnGGI:ino wplllwQflliflg m Gbnuhg ufl Qwlifl wli
qwu tt1.wliwt nL ~nnwglibt : 

'lwzlllmU l:i!l~W~Wf12WUL4 gnbtm l)bL4QnLU pw£it1_nnlil:ip(j 
wnGLj_wqG 50 u L4blllQ t lllllW~lllnllfl uli~W9Qh q6flg hbnm Qllllilj_bli: 
tuulllfllj_ wnql:itt1_nLu t l:ip~w~WI12WUL4fl gpmuli wli~nl.twJflli l:irtwGw~flG 
nL QwuflGbpfl ctwuwGw~. nnfl flGL4QnLU GmJliLl.lbu hliwpwlj_np t WJI1-
t1_w6QGbpfl wnw2wgmu: 

Pntnr 'lhl4Qbpmu l:ip~w~q6fl ~wJwpwGGbpmu, ~~Lth oqlllw
qnnMwG lllbrtl:inmu L. WJLli, ubtflnpwGlllh llll:irtwlf\ntuuwG, L4Whl4wli
uwli wztuwlllWUQlib[! L4bll1Q t ~wquw~bfll4t1.bli uwhuwGLj_w6 ~wpqnlj_ 
l.t ~Ll.ll:illlQ t ~mJL lllWL tuwtulllmulibn : 
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UnwnwlllJWli hwp~wlj_WJilQ 1WJWUlllw£ifl uwpqwnfllllli t: UJUllll:i'l. 
w6bglj_mu t tuwrtnrtfl. pwquwlJlbuw~ Lll~IlnL'l.lil:ipfl, pw£i2wf1wpnulllw
£iwJfl£i l.t llll:ituliflljwljwli uzwljwpmjul:infl wnwlll pbnQ: Uwljwjli 0W'l.-
4nrt ljwliw~ flW2llll:illfl Ul:i2 ubL4t1.bL bli w£iL4lllnL'l., wrtw4WLW6 hnfl.bpQ , 
Qlil) nnmu Wfl.W4WLUW£i WUI:i£iw~Wiln!1Wlj p£imJ~fl' UnflWJflli Wfl.nLlll
(ibp[! : 

Swpw6Qh ljbuflg wt1_btflli ql:intunliwlj_ t, hull 1/4-Q ~fl oqlllwqnp6-
Lj_mu W'l.W4WLUW£i L4WlllOWnnt1_: 

UnwnwlllJWli hwn~wttwmfl hnfl.bnfl wrtw4wtmuo L4WJuwliwlj_np
Ltw6 t pliwljwli qnnonlilibpnlj_, L4Wllluwungflwtw4wli l.t llllilllbUwllll:itu
GflljwljwG pwquw~flt1. L4Wlll6wn£il:ipnt1_: Sbtuliflljwllllillll:iuwljwli L4Wlll-
6wnlibnfl uwuflli tunubthu ~bliQ ljwnnrt ~Gzl:it. np nnnquwli hwuwljwn
qfl Qliflhwlimp QWliwljflg GllGUL4Wlllt1_w6 t uflwjli 40 %-Q : nnnquw(j 
hwuwljwnql:inh oqlllwljwp qnn6nrtmpJwli qnnowljflgo (OQ.Q.) 50-55% 
t, nnh hbllll.twliQnlj_ 211h qnl:i~l:i qbuu bli~wn4ttmu t Mwliguwli , wlj_b
LWQlil:itnLt tunllQWJhli 2f1bflfl uwljW!lflWlj[!: 8wuwQbguw£i hwuwljwp
qbp[! ul:i6 UWUWUp lll'l.UWljWLWO b(j l.t ~b(j WL4Whnlj_mu tu.nflQWJflli 
211bflfl uw4wnflw4fl wlihpwctbzlll f121:igmuu: UJUL4flunt1_, UnwflwlllJWli 
hwn~wlj_WJflfl lllWflWOQfl ljbuflg wt1_btflli L4WhW£i2nLU t wub(iopJW 
tuGwuQ: . 

UpflJmliwpl:inm~Jwli pmnli qwpqwguwli l.t QJnL'l.Wllllilllbum~Jwli 
hlillll:iliufllj_wguwli Wfl'lh ctwuw£iwljwzn2wlimu linn. LnLfl2 tuli'lflfllibp 
bli 6wnw£imu UWilflnL wn2Lt' qfllllLL"Ull:itulihljwljwG wnW2[!li~wgnt1_ 

L4WJUW£iwt1_nnt1_w6 pwquw~ht1. Lj_Gwuw~wn bpl.tnLJ~lil:ipfl , WlllllWflflW
ljwli ~wlf\nGGI:ipfl m Wlllllw£iblllt1_w6Qlil:inh pwgwuwljwli wqflbgm~
JnLli[! 2112w4w uf12wLtwJnh Ltnw hliwpwlj_np ~wlf\nlj_ L4WljwubglibLm 
wnmunlj_: UlllllWflflnL~Jwli tubtwgfl ljwquw4l:i11L4Uwup hliwpwlj_np t 
6f12lll qmqwljgbL qfllllwllll:itulifl~wljwli wnW2Q£i~wgfl l.t plim~JWli 
L4WhL4W£inL~jW£i zwhb!l[J: 4wnbtfl t n~ UflWJ£i ljw£itubt OflWJfl£i , 2flW
Jfl£i wlj_wqwlilibph Wrtlllnlllmuli m hnrth ~mliwlj_npmuli WflflJnLliwpl:i-
11W4wli U£iwgnpfl£ibpnlj_ l.t WJL W£igw£iljWLfl lllW!lflbpnlj_, WJLI.t WJ'l U£iW
gnnfl£ibp(j oqlllwqnn61:it dnrtnt1.f1'lw4wli llllilllbum~Jwli ul:i2: 

Swnhlil:ip wnw2 tpl.twlih ufl£i~l:illlh4 ljwm~mljfl qnp6wpwliu oq
lllwqnnow6 66upwljw(j ~plj_fl uh UWU[J lil:ilJlnLU tp ljnJnLfl.fl ' Lth~tuwnh 
Lj_(iwu hwuglibtnt1_ QJnL'l.Wlll£illll:iUnL~JW£i[J: rulj Q.pnq(jm l.t 4mjpflzl.tfl 
Gwlj_~w~nrnrt qnn6wpwlilibp[! ~qlllmu thli ljwu Lj_Gwuwqbn6bt 
6Mpw~~t1.r uliwgnnfllibnu PWil~fl wpdbQwlj_nn WL4Wthnt1.. ljwu tL 
Qllllil:it hWUWL4WlllWUtuwli UL4Wnnrtlil:in: uzlj_w6 ljnupflliwllllibphg U-
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pwpwmJwG hwppw4.WJPP W'l.ntlil -WLlJWLP hn'l.bru ppwgGbtm hwuwr 
1WJWUl!lWU nlll.Wf1lj4.bgpG qnp6w6w6 66UpwljwG ppm: t">ulj puwwu 
hnll.bfl t oqmwqnpomupg J)mpu llrtmll LbnGwhwG.QWJpG Wflfl.Jntfiwpt
pmpJntfiQ ' '1Wf10Ubtn4. 'lflWUf? bpljW~Wfl2WUUJ UJWflntUwljnq Ufiw
gnfl'lUD[lp wr'[pwGng : =lWJWUl!lwGmu q1.11G4.bgpG h WJ'l wpmw'lrwGpp 
qfinp11Gbp(!: bpljw~Wfl2WUUJ(! GnLJGUJbu mb'l.wtiJntu4.bg Upwpw1.11JWfi 
hwp~w4.wJp · «ljbGJ)wfiwgGbtnt» '1Wf1bp p lj_h[l wGoqmwqnp6bttl w
'l.nlli1 -WL4WL~ hnrtbfl(t: 

liJuUJ~un4., ubGe hwGrwUJbmmpJmG bGe Gbrum6nul wr'lJntGw
pbrwljwG uuwgnfl'lUbflQ, llpGl'lbn utp pulj hwGpwUJblilntpjntGnul 
zwrmGwljmu tG utlj WH l!l~UJ~ W[lJ)jmGwpbpwljwG uGwgnpJlGbrn4. 
pmGwt.tnrbt zr2w~w li~2W4.WJf1Q : Utwt.J.bfll)nt UJ'l.fi6w.QplipwljwG ljml
ppGwm~ L. UtupwLWJ~ hwpumwgmgtli :Pwpp~ljWJP Wfl'lJntfiwpbpw
ljwu uuwgnp11Gbp[! ~wttJlj_mu bG llbptm qbl!lQ. ubp ttmGwztuwphp 
hwpwt.J.wJpG uwup qttuwt.tnr 2flWJpG bpwlj[! : UJ'l qbm~ 2rbrn4. nnnq-
4.nrt tuwrtnrtr Wjq~Gbp[! , UJl!lr'[Wl!lnL ownbp[! h UJnLU uzwljwpnLJubp[! 
niGtwGmu bG, hn'l.[! ljnpgGmu t ~p pbflp~ntpjntGQ : I"'Gtn· l libl!lWflW
tuwpwtl[! GbUlbL 2nLfl[! , bpb J)flWGtlg ljwflbttl t umwGwt GnlJG WJU bp
ljwpwp~WUUJ[!, 0[1[1 ub!ie Gbrum6mu tue WJl 4_wjpbppg ' owtuublfl t.J. 
pwl{wljwG ubcr up2ng!ibp: u2t.J.w6 tuwpwuGbfl[l UJW[lntGwljnu:l bG 
upG~h 50% bpljwpO[?U~'l , npQ uwGpwgGbtntg , aoupwppt.J.ml Lizwljb
lnL9 h tnrwgGbtmg hb1.11n ttJntuwrrG4.mli t llbttlnrwGmp : UJG npwljw
UJOU qbpwqwGgmu t Gbpum64.wcr tlbttlnpwGmpG : nuwGe ljwpn11 bG 
UJWm6wnwpwGbt. np 'lflW hwuwr hwpljw4.nr t 'lb:JlpgpmwJ~G 
oMpwppm: UwljwJG ppt.J.~ WfllilWI'lflnLPJWG hnuleo· Mupwpp4.WJPG 
wGhfl'lflPJ)[! , np[! UOlJUUJOU ubq Unl!l ljw, WJL qwqbp~ hbl!l upwupG 
UJ'l.Gowhwt lj_wnwpwGGbrfl tunrtn4_wljGbrn4. Wf11.11WliJ14.mu t 'lntru h 
ntlitwgGmu 2f12WUJWl!l~ pmuwljwfimpJnLU[] : 4w Gwh aauwppl{p ufl 
mrrz Ulflpjnt[l : YWUJWUp hwGebrtlG ljpg hn'l.brmu l!lWflbljwG ljm
l!lw44_mu t pw4_wljwGwtWLP uGwgnp11, nJlQ UJW[lntGwl!ntli t 37% 
Mmup: 1WJWUlllWGp QU Qu!fhwump lr wGorqwGwljwli epupWJP pGu
lil~lilnttnt:! lWPnflWlilnfl , WJUnthbtnL. ljtluWWflli1WilrW4wG UJWJOWGGb
pmu utnwgw4. uml:Jlwtnp LflnroGwljwG Gum2. nfl£! UJwmrwumlj_wo tr 
4_t[lnhpzJU1l uGwgnr11Gbppg: UplilW'lflWU.QQ hw2nrtntf}JWUp ljprwn
lj_bg wf1mli1-WL4wttl hn'l.brtl llbttlnrwguwG hwuwp: 

UJuUJpunlj_, hwGpwUJblilntpJmGmu ljwG pnlnn hGwpw4_npmpJntG
GbpG Wfl'lJntfiwphpntpjWG uGwgnr'1Gbpn4_ Wf1nun -WL4WL~ hn'l.brr 
t.J.brwLflntuuwG hwuwp: Uubu lilWflt"l atmGwrljmpJntGGbflQ ubcr mm
qwGe bG umcrmu lr Gnp~g zwrmuwljmu bG pmGwt.J.nrbt Ofl.[!, 2nlfl[! . 
hnrw: 
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1wGrwUJbl11mpJWG tnrwJtlG UJWJliwGGbrmu Wfll!lnm4_w6 2f1Dfll! 
GUJwummu bG hnrtr wruwmwpuwlj zbp1.11bf1mli L!w[ll:mGwmlibrtl h 
fl.JnLflWLnlJO Wrtbrtl ljmmwljuwG[! : Umwg4_mu t WJUUJOU , nr hnflG Wfl
tnnl!lmll bGp, pulj hbum JlW ppwgGbtm hwuwp owtuumu huljWJW4Wfi 

up2ngGbp: 
UpwpwmJwG hwrpw4.WJPP un11wJf1G wqw4wtuwG W'l.PJnLfl bG 

WL4WtPWJpG tunfl.QWJ~G 2flbfl[! , npnGp ubo uwuwup qmGlj_mu b(j 1-2 u 
tunpmpjwG 4_pw, pulj mbrt-1.11bfl. '1ntf1U bG qwtpu hnrttJ uwljbpbu: Upw
flWlilJWU hwppw4_wjpntU bG 4ntl!1Wlj4_mu hwfipwUjblilntf}JW(j l!lW
flWOf!h qptpb 1/3 uwup hwGewJpfi h MwGgllwG 2rtro: tt)14.btn4. 
hpwptuWJPU tbnGwmbuwljGbp~ hblil, '1f1WU[? obne hG pbpmu WL4W
lt"IWJPU pfinLJp, hwpumwGmu b[J Gwmr~mlln4_ , hwfi.QWJGwguwG uw
ljWfl'll.UljQ pwp~pwfinlli t upG!h 2·3qJt; 

nu:tb'l hpufiwJtlG nbwljgpwG, PU!UJOU Gwh 4twGLI.w6 tttntuwCrw
ljwjpG Gwmppnulp pw(lop tummpJmG£! UJWJliwGw4.nrmu bG hnrtr pw
gwuwljwG 2rw~pqpljwljwu hwmljmpJmGfibfl[l : Pwpop hpuuwJfim~
JnLU£! tunwG11nmm(j t ljpp LnLOUW(iQ, WUJW W4lflf14_wgGntli hnrtWJpG 
lmcrnlJpmli ljwLQpmur wq'lbgmpJmu[!: PGwhn'l.(! qnpoGwljwGmu 
11wnGnLli t wG2rwGg~lj, np[! h pwgwnmu t f1f1W ~pwgmuG wnwug 
GwtuGw4wG eplipwljwG libl~npwguwG : 

Cf12wljw li~2w4.wJf1p , hw1.114wUJbu tunflEWJ~G 2flbpf1, Wf1Lnnl.l1m
uo ljwGtubtm Gl!lwmwljnLI. wGhpwdb2l!l t 6bnuwf14bL Gwtuwqqmzw-
4wG uf12ngGbp: 

bph LjwG tun(lJ?WJpG 2flbp , UUJWI.I1wljwhwruwr t L!wnmgbL hw
uwljg4_w6 hnppqnGwljwG h nL'l.r'[WhWjWg 'lflbGwdGbr : UjUUJpUfl qm
qwljgmu[! wUJwhnlj_mu t nt u~wJG tunrewJpG 2flbflp t12bguwG hwz-
4_wr4WJ~G uwljWJ1'lW4l! lr UJWJUWGGbp umbrtcrmu t4_wguwG hwuwp, 
wJth fiUJwummu puwhn'l.~ h tunrewJflG 2flbfl~ CibflppG ztrmtrr wrtw
qbpMwGo: 

tunrpwJpG 2rbrtl nwgpnGwt h tuGwJnflwpwfl oqmwqnpouwG 
GUJW1.11W4n4. mrtfl.WhWJW9 hnflWUlWfigEbfl[! Lflwlj tun'l.n4.w4w2Wflb
pn4. wGhpwdbzm t upwgGbt hwuwljwpqp hb1.11 h wupnrw 4_hqbmw
gflwJ~ [!Gpwg];!mll 2mrG oqmwqnpobl (bpb 4_Gwuwljwp Wflbp !bG 
UJWpmGwljmu) ubtpnpwgt.J.nrt hnJl.bflp tl{wgmuGbpp m fl.W Zl!lbpr n
nnquwG hwuwp: Ulj_w(lmbLmg hbmn UJbLnE t pntnr hnpwmwGgf!bfl[! 
dwuwGwl.jwt.l.nrwUJbu Lflwljbt: 

<Dwlj hnppqnGwljwG Jl[lbGwdo lflnt.l.!lfi tm6mli t mr4_w6 tunpmfj
JWG lj_pw (280-300 uu) tunpf!wjpG 2flbflt"l liw4Wf1'1Wljp UlWhUJWGuwG 
tuG'l~rl! : 'ldpwtul!lwpwp, Upwpwl.IlJWG hwrpwt.J.wJrtl zwm hwuwJG~
Gb(lmli wumbumu bG umn(lqb1.11fiJw 2rbrtl UJWhUJwGuwG mwrrwl!wG 
t.4WhwG2GbpQ: =lwt.lwtu hnpflqnGwljwG 'lflbGwd~ znlf12l! qpzbp-gbJlb4 



hnrwmwGgQbfl~g 2nLfl t hnumu: 1wqwr~g wt.lbL~ wrmbqJwG hnrw
GgQbfl~g lt 860-~g wt.lbL~ 2flhnuGb[l~g hwfl4WilflWPWfl uwljbflbU t 

3 
flnLflU U'l.t.lmu 32,5 u /t.lfl4 2nLfl, ~ulj WflflJmGwt.lbm oqmwqnrot.tmu t 
U~WJU 40-50%-Q, uGwgwOQ hnumu t WUUUJWUlWlj : U~U~flbn Urw
flWUlJWU hwrpwt.lWJfl~ nnnquwG nbqbrt.l t b'l.bL umnrqbmGJw 2flbfl~ 
flWflWt.lnfl UJW2Wf1Ub[l~ tubLWQ~ oqmwqn[lOnLUQ, llflWUg UjWhLljW
(impjnLUU wGhwfllj~ Ull.jwnmu~g lt W'l.WlJWLnLU~g : 

U~2ngGbfl UJbmQ t obnGwr4bL Gwlt hnr~qnGwljwG llflbGwct~g 
flnLflu Gbmt.lnrt 2flbfl~ ewuwlj~ ~2bguwu hwuwr· llflWUf! 4r4Gw4~ 
oqmwqnr6btnt.l Lt.lwguwG UUJwmwljnt.l (Q~U~wljwG obt~nrwg~wJ~ 
ctwuwGwlj): ~fl~ pwflOfl h~uGwJ~G nbwljg~wu ~bqnewgt.tmu t ppm 
Ubt~nrwGmGbfl~ hbm 2Lflt.lbtnt.l, WJU~ULQU. hn'l.~ hbm u~wu~G Ubt~n
[lwgt.tmu t 2mro : 

UflWflWUlJWu hwrpwt.lWJfl~ W'l.mmGbfl~ e~u~wljwG obt~nrw
g~wG , QUflhWUnLfl wnuwup llflWljw(i lt pwquwqnrom(i WqllbgmpjnLU 
t pn11.Gmu 2fl2W4w u~2wt.lwJfl~ t.lrw: 1wmljWLlJbu, bpb hwzt.l~ wn
GbGQ, nr GbflljWjnLUU W'l.nLUlUbflQ Ubt~nrwg~WJ~ bGpwf14bL~U ~oq
mwqnrot.tn'l. 30 hwqwr hbljmwr W'l.mmubrmu ljljwnmgt.lbG ~nrwg
uwG-nnnquwG ctwowGwljwlj~g hwowljwrqb[l, nrnGe ljwUJwhnt.lbG n
nnqnrtlt umnrbfl4flJW 2flbfl~ nwg~nGwt oqmwqnromuo : 

l'flbmQ t GzbL, nr Q~U~wljwG Ubt~nrwg~wG W'l.nLUlUbfl~ ~flWQ
uwG uljqpGwljwG LflmtG t U~WJU, nr~ QGpwgemu ljwmwrt.tmu t pGw
hn'l.~ W'l.Wq[lljnLU lt nrnz UJWJUWUUbfl b(i umbrt6t.lmo CfJnL'l.WUlUUlb
uwljw(i 4mtmmrwGbfl~ uzwljuwG hwuwr : t->rwguwG wnw2~G mwr~
Gbr~G obt~nrwgt.two hnrtbrmu orqwGwljwG UJmpbfl~, wqnm~ UJW
rmGwljmpJmUQ lt ljbGuwpwGwljwG wljm~t.lmpJmGQ ~wlflwqwGg 
gwor bG, zwm pmJL bG wrmwhwJmt.two m wG4wJmG bG wqrnun
u~u.iljwG mbuwljbm~g ljwrltnr 2flW~~q~ljwljwu hwmljmpjmGGbflQ: 
Ubt~nrwgt.two hn'l.bfl~ hbmwqw oqmwqnrMwG oGpwgemu ~~mn Lt 
ljbGuwpwGwljwG u~2ngwnmuubr~ hwuwL~fl~ 4~rwnmuo hGwrwt.tn
rmpJmG t QUObnmu W'l.Wqb[l6bt hn'l.~ zbflUlbfl , lt WUJWhnt.tmu t ub
L~n[lWUl~t.l pWflOfl WflflJnLUwt.lbmmpJmU: 

1n'l.WctnJwgow(i UJWJUWUUb[lQ , WrtWlJWLUWu pUnLJPQ , oGwgn[l
llWJ~U wrtw4wtowG tmpJnLUQ lt uzw4t.ln'l. 4mtmmrwubr~ wnwGoGw
hwmljmpJmGGbflQ UJWhwG2mu bG wqrnmbtuG~ljwljwG wnwGoGwhw
mmlj WJUUJ~U~ U~2ngwnmuGbfl~ 4~rwnmu , nrnue UUJWUnLU b(i Wjlf 
hn'l.bfl~ 4mtmmrwljwGwguwGQ , hbmwqwJmU Gwt.. pbflfl~nLPJWU 
PWflOflWQUWUQ: 

UJu hwrgbfl~ uwu~G WflflbG tunut.lbL bG « Ubt~nrwgt.two hn'l.bfl~ 
CfJnL'l.WUlGmbuwljwG ~[lwguwG wqrnmbtuG~ljwljwG m wqrnobt~n
rwm~t.l u~2ngwnmuubf1Q» pwctumu: 
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Urtmm-wt4WL~ hn'l.WUlWflWOmpJmGGbfl~ ~rwgmUQ n~ U~WJU 
UUJWUUlnLU t LflWgmg~~ WflUlWflflWUQ~ UUlWQUWUQ, WJLlt ljwGtumo 
UbflOWljw hn'l.WUlWflWOnLPJnLUUbfl~ W'l.WlJWLnLUQ , lj[lOWUlnLU umn
flbflljflJW 2flbfl~ qntnflzwgmUQ, pwflbLwt.tmu U~ljflnlJL~UwG m 
pw[lbLWt.l 2fl2W4w U~2Wt.lWJfl UUlb'l.OnLU UWflflnL lt ljbUflWUwljwG wz
tuwrh~ hwuwr: 

UL4ULt-> 1nr1.trt-> utLt->nrust->uu 

Ut4WL~ hn'l.bflQ wztuwrhmu CfJnL'l.WUlUUlbuwljw(i hn'l.WUlbUQbfl~ 
QUflWflOwljuwG ubo nbqbrt.l bG, uwljwJG wnwGg wruwmwljwG pwrb
Lwt.towu llflWUQ UJ~mwG~ ~bG CfJnL'l.wmGmbuwljwG oqmwqnrMwG 
hwuwr: UGpwflbtwt.l wqrnGnu~wljwG hwmljmpJmGGbfl~ h~uGwljwG 
UjWUlOWnQ, ~U~UjbU Gzt.lbg uljqpmu, hn'l.nLU ubo QWUWljnLpJWUp 
lJtwGt.two Na-~ wnljWJnLPJnLU t: I"J.flW hwUWfl tL WLlJWL~ hn'l.bfl~ pb[l
fl~nLPJWU pwrorwguwG WflflJnLGwt.lbm u~2ngwnmu t Na-~ Lflntuwr~
Gmuo Ca-nt.l, nrG ~flWljwGwgt.tmu t hn'l.~ Ub2 q~UJU ljwu WJL lJwL
g~muwljw(i W'l.bfl umgGbtm OWUWUJW[lhnt.t: 

Ut4WL~ hn'l.bfl~ pbflfl~nLPJWU pWflOflWQUWG wnwt.lbL WflllJnLUW
t.lbm 0~2ngwnmUQ q~UJuwgmuG t , n[lQ hGwrwt.lnflnLPJnLU t UlWL~U 
PWflbLWt.lbLnL llflWUg 2flW~~q~ljwljw(i m ~~q~ljWQ~U~wljwG hwm
ljmpjnLUUbflQ: 

Pwg~ q~UJU~g, n[lUJbU WLlJWL~ hn'l.bfl~ PWflbLWt.lUWU Ubt~n
flWUUl, ljwflbL~ t oqmwqn[l6bt Gwlt ljWLQ~mu UJW[lmGwljn'l. nLfl~2 w
'l.bfl , Ofl~Gwlj 4WLQ~mu~~ Qlnfl~ll (LWt.l Lt.lwgowG UJWJUWUUbflnLU): 

1nrtmU ubo QwGwljmpJWUp 4twGt.lw6 Na-Q Ca-nt.l Lflntuwr~Gbtm 
hwUWfl wGh[lwd'bzm q~UJU~ pwd'Gb~wlflQ nrnzmu bG hbUllLJWL pw
Gwoltnt.l' 

CaS042H20 (m/h)=0 ,086(Na-0,05T)Hd, 
nrmb'l.' Na-o 4twGt.two Na-~ ewGwljG t (uq/tljt.l100 q hn11mu), 

T-G 4twGuwG mwrn'l.nLPJnLUG t (uq/tljt.l100 q hn'l.mU), 
0,05-Q q~UJU~ Gn[lUQ hwzt.lbL~U QUflmGmu bG, nr 4twGt.two ljw

m~nGGbfl~ ljwqumu u~G~lt 5% Na t~Gbtm llbUJemu WJU ~~ 
WUflflWflwnGmu hn'l.~ hwmljmpJmGGbfl~ LflnlflntuuwG t.lrw . 

H-Q t.lwflbLW2bflU1~ tunrmpjmGG t uo-nt.t, 
d -G WL4WL~ hn[l~qn(i~ 6wt.lWLWJ~U qwGqt.twoG t, 
0,086-Q 1 Uq/tljt.l q~UJU~ WflObQG t q-nt.t: 

Ut4WL~ hn'l.bfl~ pbflfl~nLPJWU pWflOflwguwG, UflW wq[lnWflUlWfl
flWljwG hwmljmpJmGGbfl~ pwflbLwt.tuwG wqrnobt~nrwm~t.l u~2ngw-



r, mUCtbf1r tnuu w ~w p q. nu.l wmuGoGwL1r ml:i tt bG ct flLU I~ :i L Li h 1 1 11~' ~unp 
Lizw ~nL f}JnLUQ , LtjW[lUI[lUlWQilLUQ hwml.jwl.ljbU O jlCf LU Gwi~w (j Ujtupwp
U1ll1 UjnLpb[111Lj_, nnnctliutG ~n G r Ltrw tun L'lwgutulll f>Jm C: p L, wJL G: 

PwqliwUJUI U1Wflt1Gb[1p q.tJmw~utG mu mlif.i tuuil f1 !1 1ll[) JnL GG b[1[1 
rG zUjbU Gwl.t W[1U1Wf1[1Ul~WU hUJ[lllLUUl 41n[1MI u:unu.l bu , rl [l hUJlJW l ll 11 
t.:i r2ngwnmuGbr ~rrwnbtnLt Ljwrbtr t pwp b[Lu L1h t L.UL LILULt"l hn11_lJ p!1 
2 Pw:Pr ctr~w~wG m :PrqrLfuJf! tlL1Il wLj utG hw Ln~ :l L!~J ' H C; t;nQ L, ifplU up 
Llbf1 WObL pwror pbj1flUH1lnL hnr)_b[lt"J : 

n rl.ljbu Lt w GnG , q.rUJu mJ, t.:i btr nr wg tm ,Jt1 bGFiuipl.jl(LU6 WLLi utLilLug
t{wo hnn, br mu 5-8 mLu pll hbum LUL Lt u: L[Hu gL~wG u1rny buo Lt bf1Ll t 
~wGctGLtmu t l.t wGhrwdb zL11 mr;JnLG t umw2wGntLl Ln d~ [,:. u LJ r t.ftm;utu 
gmu Ltunnturbtm : 

~nrlt rl-, 'TJU ~'TJU"L nttr c LJ i·· LJ 1_)u L~!-, 
Ull.U4Ulni-UI• 5 m ti ll lfiUSmUr•S 

Q.tll11nL f:l jUJU Ill W[1U1UI Ifjl nL f1JWU Wfl W2WU,np '- ilnpun:~ t! zwLj Llw0 t 
Lib L rn rnumrtl-mbtuGr~w~wG m wctrnli b LI1rl f1 Lu Ln~rl{ hLuLilLqilr tl l12ngtu
nmuGbril h wULU~W[lCf , npl< Lj[lp LU!1UUJG zunr hiHt WJcfLl) LU lY~ ! l 
li !l ~ [l [t b[lnLU , WJ!f f:lLj_nLU L. ~UIJWU lllUJ (: nLU , Wl[lll UH~l l L!W Li1 hnrlbii!J 
tlf1LUQI~bL nL hwm~wgtlbL bC. Cf jnL r)_W LnGul bU tJJlj lliU Ui pdl;pwLj_n r ljll l L 
mmrwftbrr Li z w~nL f'JWU Q : U zw ~Lj_w 6 L~ t:J L rn ru-' : n rlL[ L)h pi.ll'fC: I.:ij :/1 wp 
uwmuu.J.nruwo zGnphrLl hwG rt.uUJbLnlll f1Jm fnH r1 11u?uiL; u Owl U'TJ~ 

b[1~[1Gbptl UlJl Uw[lqb[lnLU tutluU1 QCir,LUIJUL[b g lJt;Lrr: fi LUui t"J Lj_ wzt"t.ILU 
U1UJU]2Ctb[ltl 6wLj_wLQ : •..f.b[1 2t1G 45 LnW[l/lGbrtl QU pUIQ[! iliU llti[l hLuGrw
LtjbUlnL f'JilLUnLU LibLrnpwgLl.bL bG wt.Ibtr f! WU 2,5 rlUtq hUjU1W!1 LU11.flL U"1 

m WL~WLtl hnr1_br : 
Utll~wJG f!ll z zbG lfbUJQb[lQ , b[lp LUilllLLil -WL4tu Lil Gbr /l Li bLilllflLU

gmurg htmn nnnctliwG 11bd"ll t1 Gbrr m Gnr t.lwG L•rtl1 tuw iuLn liw G, nn nq 
uwG nwgtmGW L mbtuGtlliWJtl m WCf[l llU1b !l1Gtl~ t u lpJ G t~ l121lQLUfln LL~Gt; r ll 
wGLnbuliuJG l.ljwm6wnm{ pw r opw [mul t W fl.LU L~ll ·l•l tu6 t·unpp wJ I10 2il b
f1t1 uw~wr11w~o l.t pwrbtuJLtLtw6, w f1. wqbr,o:[u !i'J :. ~ 'J P P!, t': L;tr. o L!PLirr, 
Wfl.LJJ ~WLnLLi m LliL~WLtlw Gmu bG: Ub6 Lttnu;Gr; · C"Jt.p' ili •j .:•J 1:nul [ti.UL 
ctb rtunGwLj_ hnfl.brr nL tuli LuJ g[l oq tn wct' ii iOm liG nL l ' i 2 LL;~mpJmG r 
Ct.uUl hw6wtu Wr)_LU~wpu 0 nL ctbptunGt.uLt hn'l bP!' zt.u ppilg f111l[1U Cj.LLJ
Lill h!1LiGw~wG UJWUl6W nQ QW UW]2 bgGnrl htUlJtU L! l ll!lQ.tjp[l n;_ pwpLj_np 
tl t1 6wl.j (i t , b[lp zll LtjUthLljLU ULj_ntu QWULUf!nLfl ll il (tfli bGwctr ) t.nbuw 4w
[1 UI[l b p ~W[lnLf'JnLUQ : 5UJLJlll f2bgunr)_ gwGg[l Lj<np l !jll irlrlLQb[ nL il L· 
Ul WC}.LUJnL LJ UjUihbL WJ [IU!r LI (l Lj_il6LUlj llll~, ll[l . -, ;; illli• ! ; ; p ti l(lll (jfl tll [ I

LillUJtlG 2!lbrr uw wu:r t1LUL jf"l l12bgGbL L~! I G ~ L, .}: iinp Op!·[J ll1 4" Upu i-

[i lllUlJLUU hw[lpWLj_WJ[ltl LtjWJUWuUb[lnLU , btGbtnLl. Wr)_lllln-UJ[~Wltl nL 
q.b rtunGwl.j_ hnfl.brr utl.ljwrwq.rmw~wG ~wqurg m umnrq.bmGJw 2rb
rr hwGf!wjGwgLj_w6mpjwG ·wumt16wGtlg , gwliWf!nL[llftl mbuw~w[lW[l 
brl~WflnLf}JnLUQ Ltjblnf! t trGr 21llf12 45-50 u, ur.Gzlfbrl WJU zr q.brw
qwGgmu ur2t1G hwzLj_nLj_25-30, ru~ hw6wtu Gwl.t 15-20 Li-Q: 

~wGow1 GwgLj_w6 tunrJ?wJrG 2rbrr uw~wr11w~r pwrarwguwCt, 
hbml.twl.ljbu . br~rnf1f1WJtlG Wr)_nLUlubrr WrlW 2WQUWU , ruzLtjbU Gwl.t 
6wh6wguwG l.ljWU16WrlU WJU t . nr znrwgunr)_ gwGgQ zr ~wnmgLj_mu 
GwtuwmbuLj_w6 tunrmpjwlip , ~wu tL WJG ~wnmgbtmg hbmn LtjW[lpb
rwpwr zr UWf![lLj_nLU l.t wumr6wGwpwr L9LlnLU t nnnq.Lj_nr)_ 2rbrnLt 
pbrLj_w6 mtlfl.UWJtlG qwGq.Lj_w6nLj_, nrrg Grw tunrmpjnLGQ turum GLj_w
qmu t ' hwuGbtnLl. hw6wtu 1-2 ubmrr: uuwG wGgwG~wLr hbml.twGQ
Ctbf1tl ~wrn11. t hwGq.bgGbt Gwl.t ~ntb~mnrwJrG hnuf!r pwgw~wJmp
JmGo: Swliwf!bgunfl. gwGgr pbrmpJmGGbrr hbml.twGgnLj_ pwg f1[1b
Gwctt1 q.nmmu UrwrwmJwG hutrpwLj_wJf1r 2 hwqwr hb~mwr hnr1_w
mLuf1w6mfjJnLG hwGLj_w6 t q.Jmr)_wmGmbuw~wG oq.mwctnromurg : 
Pwg 11rbuwctr ~wnmguwG l.ljflW~mr~wG zwrmuw~btm lfbl.ljf!nLU ll z 
hbnm wl.ljWCfWJnLU 2f12WGwnmpJmGtlg ~wrn11. bG lfnLflU LiGwt L.u 3-4 
hwq hb~Lnwr hnr)_wmwrwompJmGGbr : Ub6 Lj_mwGq. t Gbfl~WJLugGmu 
WJU rrnfl.nLf}JnLUQ , nr gwUWf!bgGnr)_ gwGgr 1068 ~u QU!fhWUnL[l br
~WflnLf>JnL(Jtlg WJU O[l urwJG 60 ~u- G t LPW~ mrl.ljr : 

=lwG[lWLtjbUlnLf}JWU U1~[1WOf!nLU 2nLf1 2 35 hutq hb~UlW[l q.brtun
GwLj_ hbfl.brmu pwLj_w~wG Lj_wmwgbL t 2f1W 2bf1UWJtlG m OlfWJtlG nbctr
UQ , L. turum GLj_wqbL t hwGf!wJrG l.ljwrwrmwGJmpbrr wr!fJmGwLj_b
mmpJmGo: Q.brtunGwLj_mpJwG hbml.twuf!nLl ctJmr)_wmGmbuw~wG 
upb[lf!Ub[l[l W[1U1Wf1[1WUf!Q GwtuwmbuLj_worg 34-40 %-nLj_ LtjW~WU t 
umwgLj_mu: 

tunrf!wJru 2rbrr uw~wr11w~r pwrarwgmuo Lt . hnfl.brr wr)_w
~wtuwG m 6wh6wguwG Lj_mwGctG wnw2 t CfWLtlu Gwl.t nnnctliwG gwG
gr WUUW[lf!nLf}jnLGtlg , nro . rr hbrprG, WrlW2 t pbrmu Gwl.t 2f1r q (fW
Lr ~nrmum: =lbml.twl.ljbu , gwliwf!bgGnll. gwGgr ~wnmgmuo LtjbUlf! t 
ubrmnrbG qmctLu~gLlr nnnctLlnll. gwGgr ~wrq.wLtnruwG wztuwulwuf!
Gbrr hbm: 'TJbmf! t Gwtuwq.6bt m ~ummgbL wJGLtjrur nnnctnfl. m zn 
rwgGnfl. hwuw~wrctbr. nrnGf! wnwGg tw~wG Ll.brwGnrnctliLu(t ctnr-
6bG ml.tw~wG ctwuwGw~: 

trpbuG f1[1bGwd"wJrG gwGgQ urwgLj_mli t nnnctliwG gwGgrG l.t Oct
mwq.nr6Ll.mli nf1Ltjbu 2rwmwr wnm: UJU lfbl.ljf!nLli lf[lbGwctwJrG gwG-
90 OWrlWJnLU t nz pb nrl.ljbU tunflf!WJtlU 2f1brr r2bguwG Lir2ng , WJL 
oG 11hw~wnw~u · ul.ljwummu t 2rbrr pwrarwguLuGo L. hnfl.brr 6wh-
6wguwGo: 4.b[1 btGnr1_ lf[lbGwdwJtlG 2f1bf1Q , nz LirwJG ul.ljwummu bG 
tunrf!w1rG 2rbrr LiLu~wrifw~r wrwct pwrarwguwGQ, wJLl.t utwrm-



Gw4btmt libo J2W.GW4nLf'}JWUp Ll_Gwuwl.Jwr W'l.bfl , wrwqwgGmu bu hn
'l.bfl~ W'l.Wl.JWLUWu qn[lO[!uf'}WgQ: 

,n'l.bfl~ 6wh6wgliwu l.t 4r4Gw4~ W'l.wl.JwLliwG h~liGwl.JwG UjWLn-
6wnGbr~g li!:il.JG tL WflLnbQJwG 2flbflu bG: rG~Ujbu gmJg bG LnLl.bL m
umliGwu~flnLf'}JmuGbflQ, UrwflWLnJWU hWflf'}Wll_WJfl~ li~ zwrE pGwl.Jw
Ltwmbrmu( ~u4 rwwGg f'}~Ll.Q pwll_wl.JwG ZWLn t ) W[lLnbcuwG 2flhnuGb
[l~ Ll.rw Ljlwl.JwGGb[l ~llGbLnL hbLnl.tWuj:?nll_ hul.Jwjwl.Jw(j J:?Wuwl.Jmf'}JWUp 
2flb[l bG l'lnlflU qwl~U bfl4fl~ liwl.Jb[lbu, nrnu£? UlljWULnmli bG tunflj:?W
J~(j 2rbr~ pwrarwguwGQ 1..t hn11.br~ w'l.wl.JwLLiwGQ : t:Jr4r~ QG!lbfl£?~9 
l'lnLflU hwGLl_wo 2flbfl~ li~ ~G~~G liwuu t oqLnwqnroll_mu nnnqliwG 
GUjWLnwl.Jnll_, liGwgwo Liwu(j wGoqmLn l.Jnr~mli t , UlljWULnbLn4. hn'l.b-
11~ 6wh6bguw(j(j m W'l.Wl.JWLUWGQ: 

U'l.wl.JwLliwG l.t 6wh6wgliwu Ll_LnwGqQ zwrmGwl.J libowGmli t , 
ewu~ nr libL~n[lW[lWLn~Ll_ wztuwLnwGeGb[l~ QUI'lLWJuliwu hbLn l.Jwllj
Ll_wo, wLtbLwGmli t 2flWLnLJO W'l.brn4. hwruLnwgwo l'lrbGwdwJ~G 2flb
fl~ ewGwl.JQ : Uju pnlnfl~ hbLnl.twGen4. Ll_wLnwGmli bG n~ li~wJu libL~n
rwg~wJ~ buf'}Wfl44.n'l. nnnq4.n'l. LnWflWOmf'}JmGGbflQ, WJLI..t tuwtuLnLtmli 
t UrwflWLnJWG hwrf'}wll_wJfl~ wupn11.2 Lnwrwoe~ 2flWJ~G hwz4.b4z~
nQ: 
~ nnnqll_n11. hn'l.WLnW[lWOnLf'}JnLuub[l~ QUI'lWflOWl.JmliQ UjWhwG2mli 
t nnnqliwG 6~zLn hwliw4wrqbr m nbd~liGbr . ~G~Ujbu Gwl.t qJnL'l.WLnG
Lnbuwl.JwG 4mLLnnL[lwub[l~ lizwl.Jmf'}JWU 6~2Ln wq[lnLnbtuG~l.Jw : 

Lt:JI1LUSUCDUUSULU3ru qnsm ,Wlt:Jfl 

LbnGwLnwljlwuLnwGwJ~G qnLn~G Lnwrwoll_mu t onll_~ liw-
4brl.tnLJp~g 1250-~g Li~G~l.t 2500 LibLnfl, ~u4 j2mn qbLn~ wll_wqwumu · 
400-~g u~G~l.t 1900 libLnfl pwrormf'}JWG Ltrw: UJu qnLn~G QUI'l<+r4mli t 
C~rw4~ uwrwhw[lp[! , Lnnll_w LnWLjlWULnWU[! , U[lW[lWLnJWU qnqw
hnll_Ln~ GwtuwLbnGwj~u m li~2~G LbnGwj~G qnLn~G. Ul.twu~ wll_wqw
UQ, UUjWflWU-,[lWq!lwG~ qwGqll_wOQ, lfwrwLW<lJWq~ m ~wGqbqmr~ 
li~ qqWL~ UWU[!, U'l.ULnl.t qbLn~ 2flhwll_we wll_wqwG~ gWOflWI'l~fl uw
Ub[lQ L. ,wJwuLnwG~ LiJmu LbnGwJ~G zr2wGGbr~ u~ uwuQ: 

UJu qnLn~u qpw11.bgGmli t wll_bL~ ewG 1060 hwqwr hb4LnWfl 
LnW[lWOnLpjnLU l.Jwli hWu[lWUjbLnnLf'}JWU LnW[lWOJ:?~ 2nLfl2 36%-Q l.t 
hwG11~uwGmli t pwgwn~4 brl.Jrwqnrowl.JwG 2112wG: 

LbnGwLnwljlwuLnwGwj~G qnLn~G QUI'l<lf14mli t ~np LnwljlwuLnw
Gwj~u . ~wljlwll_np tunGwll_ l.t tunGwll_ LnwljlwuLnwuwj~G bGf:}wqnLn~Gb
[1[! : ~np LnWLjlWULnWUWj~u buf'}wqnLnmli al.twll_n[lll_bL b(j zwqwGwl.Jw
qnLJu hn'l.bfl , ~u4 ~wljlwll_nr tunGwll_ m tunuwt{ LnwljlwuLnwGwJ~u bu-
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f'}WqnLn~Gbrmu' ul.twhn'l.bfl l.t liwrqwqbLnGwul.twhn'l.bfl (ul.twhn'l.wG
liwG LbnGwuwrqwqbLnuWJ~u hn'l.br): 

,Wflf'}Wll_WJflWJ~G 2112wGGbr~g LbnGwJ~G qnLnm nL'l.'l.nLf'}Jwlip 
qnrz 4~uwwGwUjWLnWJ~u hn'l.br~u hw2nr11mli bu Lbnuwzwqwuw
l.JwqnLJG hn'l.bflQ: CwqwGwl.JwqmJG hn'l.bflG QUI'l<lf14mli bu UrwrwLn
JWU qnqwhnll_Ln~ ~nr LnwljlwuLnwuwJ~G qnLn~u (IOwL~G~. UzLnwrw-
4~ . 4nLnWJE~ Lnwrwowzr2wGGbr~ h~liGwl.JwG liwuQ l.t UrwrwLn~ 
Lnwrwowzr2wG~ li~ liwuQ), Urljlw qbLn~ li~2~G hnuwGe~ LnWflWOEQ 
(G'l.bquwOn[l~ l.t '-lw)E~ LnW[lWOW2f12WGGb[lQ) , ~wGqbqnL[l~ LnW[lWO
E~ u~ UWUQ (h~uGwl.Jwumli U~u~w(j~ LnW[lWOW2fl2WUQ) l.t LnW[lWO
Ll_mli b(j onll_~ liwl.Jbrl.tmjf'}~g 1250-~g li~(j~l.t 1500-1600 libLn[l pwra
[lnLf'}JWU uwhliwGGbrmu: 

CwqwGwl.JwqnLJG hn'l.bfl~ qnLnm QUI'lhwumfl LnWflWOnLf'}JnLUQ 
333,2 hwq. hbl.JLnW[l t l.Jwli hWU[lWUjbLnnLf'}JWU hn'l.WJ~U LnWflWOE~ 
8,7%-Q: 

~nr LnwljlwuLnwuwJ~G qnLnm pGnrnz wnwGaGwhwLn4nLf'}JnLGQ 
LnWflWOE~ tu~uLn 4LnflLnll_wOnLf'}jmGG t: QuLn U.U . UwfqUJWU~ (1971 6, 
WJI'l qnLnm LnW[lWOE~ 16,6%-g [!ul.Jwo t Li~G~l.t 3, 12,08%' 3-5, 
20,18%-Q' 5-10°, 9,8%-Q' 10-15 ' 30,46%-Q' 15-20° l.t 10,79%-Q' 20°
~g pwrar f'}bemf'}JmGGbr~ Ltrw : 

QuLn LWG2bfl~ pbempJwG qJm'l.wLnuLnbuwl.JwG hn'l.wLnbuebr~ 
pwztull_wompjWU Liwu~(j UjWLnl.Jb[lwgmli l.JwqlibLm hwUWfl ULnn[ll.t 
pb[lll_nLLi b(j WJI'l qnLnm hWUW[l Ln~Uj~l.J U~ EWU~ LnWflWOW2fl2WGub
[lnLU 4wLnwrll_wo hwzLtwrl.JwJ~u LnLUWLGbfl (wrumuw4 13): 

Urumuw4 13 

'1nurtwlilbugbptJ pwztul[wom~JnLu(! [!Ulil tWG2bfltJ ~bgm~Jwli '1wJwulilwGtJ litJ 2wGtJ 
Lbl"lUWJtlli 2f12Wii!ibpmli (Uzl!lwpw4. Upnl[JwG . rawttJG , trtbQULliOnp , 4WJJ?) 

'1ni"[Wl!lbU£1bf1[! Swpwom~JnLU[Ililn4nuGbpnl[ 

- 0-6° 6-12° 12-20° 20°-tJg pwpop 

4wpbLwhnrtbf1 54 ,7 25 ,0 18,2 2,1 

tunl!lhwpg!ibp 18,6 40,9 32,3 8 ,2 

Upnl!l!ibp 19,2 38,7 37,4 4,7 

PwqliwllJw l!lli4wr4Gbp 70 ,2 18,1 10,6 1 '1 

U!il!lwn!ibp m ~Lfiml!l!ibp 2,0 8,4 58,7 30,9 

Oqmwqnpol[nrt WJl hnrtbfl 18,3 21,2 40,0 20,5 
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qnmmG punrnz bG ~wtflw4.nr mwf> m ~nr 4LI1UWJW4wG UJWJUwG
Gbro : 

0°C-I1g pwror WflflJnLGwLj_bm 2brumpJwG qmuwro WJU qnmmu 
zmr2 3500-4000° t , 11u4 10°-119 pwroro' 2000°C: LJpGnLn[ll.IlWJI1G Lnb
rJ.nLUGbrl1 UI1211G mwrb4wG f>WGW4Q mwmwGLj_mu t 400-600 l)U-11 
uwhuwGGbrmu: :JunwGQ , zwm 211~ pwgwnmpJmGGbrn4. wubumrbf> 
wnw2wGmu t 4wJmG oJmGw6w64 : =!wGrwUJbl.IlmpJwG hJmul1u
wrltbuwG (SwLj_mz, unjbUpbflJWG, 1>2LtwG) lt hwrw4.-wrltbuwu 4w
UjWG) l.IlW[lWCWZfl2WGGb[lQ hwubuwmw6 Uuwgw6 uwubfll1 hbm w4_b
LI1 tunGwLj_ bG, 11u4 4LI1Uwu· UbrJ.U: 

2nr mwtflwumwGwJI1G qnmm punrnz wnwGouwhwmljmpJmG
Gbrl19 ubljQ f>Wflf>W[lnl.IlmpjmGG t: Qum rl .U.tlli1LJwGI1 (1 972), zwqw
GwljwqnljG hnrJ.brll uwljb[lbUWJI1G f>W[lf>W[lnl.IlnLf.ljnLUQ ljwqumu t 
QUflhWGnL[l l.IlW[lWCf>h 70,3%, nrl1g 18,8%-Q' f'nLJL f>W[lf>W[lnl.Il , 
17,0%-o' UI12W4 f>W[lf>W[lnl.Il Lt 34,5%-[J mctbrJ. f>Wflf>W[lnl.Il: nLctbf1 
f>Wflf>W[lnl.Il pupwpLflWJI1G nbLI1b4JQ lt pGwljwG GLj_wq pmuwljwG 6w6-
ljmjp 4.4WJnLU bG WJil qnmm CWJ[lWULill16wG ~n[lWJ!lO LllGbLm uwurG 
CwqwGwljwqmJG hnrJ.brll qnmmu hwGflllUJmU bCi zuJLn f>Lurw4nLJ
mbr («illGqllLGbr»), wGhwrpmpjmGGbr. onrw4Cibr Lt WJLU , mul.Iljl 
mbf1WUf>Q UwuGwm4_w6 t n~ Ub6 hnrJ.WhWGflwljGbrll : 

=IWJWUl.IlWGmu zwqwGwljwqnljG hnrJ.bflQ , nrUJtiU ruf>GnLflnlJU 
6wqmuGwpwGwljwG Lilt"ll4 , ~n[l l.IlWL!lWULilWUWJjlG qnmmu W11W2IlCI 
wuqwu wu2wmbL m G4wrwqrbL t U.U.~wtuwrn4.o. '-l'-LU41ldgltll m 
U.lJ.uWLPWUflJWGil hbm, flbnltu 1924 p: 

=!wurwUJbmmpJwG zwqwGwljwqnLJG hnrtbru mumuGwurrbL bG 
Gwlt P.U .4Lnlljnmn4_u411G. ru4 w4_bLI1 mz tu.fT) .LJ!lrlluwGJWUQ lt mrllz
Gbr: 

Uju hnrtbflQ uwurw4r411m mumuGwullrbL bu rl .U.tllllLJWUQ, 
u.Y.tul.Il[lJWUQ, U.U.UwrquJWUQ, 4.q.LJbLQnUJWUQ , l> .rl.<DW[lUWflWUJW
GQ lt ~.L.LJwGmljjwGo : 

CwqwGwljwqmJG hnrtbru llrbGg ur zwrf> bupwlilllL4bfln4. (pwg 
zwqwGwljwqmJG , zwqwGwljwqmJG, umq zwqwCiwljwqnLJG) oltw-
4.nr4.bL bG mlll4114 inr mwtflwumwuwJjlG pmuwljwCimpJwG mw4, 
hrwptuwJilG WUJWflubrl1 hnrJ.Uwhwr4.w6 GJmf.lbflll . JILJ~uJt• u Gwlt mb
rtw4mmwlj , nrtnf1wpbrm4 Lt hbrtbf1wpbrm4 qnJwgmuGbpll L[rw : 

=!wz4.wr4GbflQ gmJg bG m4.bL, nr zwqwuwljwqnLJG hnrtbrnu1 
hnrJ. umGnrJ. ubnw6 pmuwljwG qwGq4_w6Q Lnwr•4.w QGpLU9f>nLU 80-90 
g/h t . QUl.Il nrmu, qbrw4znnrt UWUQ (2-2,5 wGqwu w4.bLI1) Gbr4w
JWQUnLU t wruwmwJilG qwGq4_w6 (rl.U.tllruwu . 1976) : 

CwqwGwljwqmJG hnrtbflll wGpw4_wrwp runGwL[mpJWG UJWJUWG
Gbrmu pGwljwG pmuwljwGmpJwG hnrtmU pnt1w6 n~ ub6 f>Wuwljmp-
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JWUp orqwGwljwG uGwgn[lflUb[lQ pw[lbUUjWUl.Il OflWtflntuwGwljmp
JWU UjWJUWGGbrmu l.IlW[lflWLnLCLj_mu bG , nrll zunrhl14_ ljmmwljLj_mu t 
2,0-llg urGilt 4,5% hmumu: Pwg zwqwGwljwqnLJG hnrtbrllg flbl411 
umq zwqwGwljwqnLJG hnrtbrllG wGgGbLn4., hmumull f>WGwljG wumr-
6wGwpwr w4.bLwGmu t : 

=!mumuwJilG GJmpbrmu Chp:C4Jp=1, wJullGf>G hmuruwppmGb
ro lt 4Jnq4_nppmGb[lQ hw4_wuwr f>WGw411 bG (hmurGw4JmL4_nl.IlWJI1G 
LilllL4): 

CwqwuwljwqmJO hnrjbr~ g~tl~w~wu m :p~q~ljwp~tl~w~wu 
hwm~nLf>JnLUubr[l ( rf.U . tfl~UWU, 1976) 

Snljnuubrml ' 
CJ 

I oc 
""'c._-<= 

'1n11.~ Ul~Uj[l , '3 z3o-

bUf)WUl~UjQ 
c -o"='O 
§: q~UjU~ 3c:~ 

- c hmtlmu C02 so, -::To- -::T 
c a ...r::.....=r":l 
c 3 c.., _, 
.2~ ---1..0 ....... c: 

~ J Oj-::J c' 

Umq zwqw- 0-15 3,2 1,4 00 33,1 
uw~wqnlJu 

15-34 2,1 7,3 0.0 31.5 

34-73 1.6 16,5 0,1 30,1 

73-105 1,0 15,7 0-1 29-7 

105-155 0,8 17,7 0,1 25,8 

Pwg zwqw- 0-25 2,4 4,4 0,0 29,4 
uwljwqmJu 

25-39 1,4 8,4 0,5 28,8 

39-85 1,2 15,4 1,0 24,4 

Urumuw~ 14 

G 
=~ 
3c 
c_OI 
o,.-o 

3 CJ-::T 
±3 
0.01 

7.9 

8.4 

8,3 

8,3 

8,4 

8,1 

8,4 

8.2 

=!nrtwzbrmll hqnrmpJmGQ ur21lG hwz4.n4. mwmwGLj_nuJ t 
30-50 uu-11 uwhuwGGbrmu, nbLilb4Jil l124.w6f>wJI1G uwubrmu hwCiwtu 
WJU hwuGmu t urG~lt 65-70 uu-r: Qum ubtuwGr4w4wG ljwqur WJU 
hnrtbflQ 1fwu4_mu bG ur2w4 Lt owur ljw4_w4_wqwJI1G mwrwmbuwljGb
rll zwrf>llG: UwljwJG 4wtu4_w6 nbLilb4Jil L4WJUWGGbfll19 m trnq!lwJil 
bGpwr44.w6mpjwG wumrCiwGilg' hwG1fllL4nLU bG llG~UjbU w4.bLI1 
pbplt, WJUUjbU tL 6wur ubtuwGI14w4wG 4wqun4_ hnrtbr: 

YLWUnrt hwUWLilro hwqbg4_w6 t hnrtWL4WLI1 hlllif>brn4_, ru4 
4LwGuwG mwrnrtmpJmuo hwubuwmwpwr gwcr t (20-35 uqlt44. 
100 q hnrtmU) , n[lQ UjWJUWGw4_nr4_w6 t hmumur uwljw4_ L4WflnLUW-
4mpjwlip m pbplt (ljw4_w4_wqwJI1G) ubtuwGr4w4wG 4wqun4_: Cwqw
GwljwqnLJG hnrtbrll 6w4.WLWJI1G qwGq4_w6o mwmwGLj_mu t 
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1,24-1,48 q/uli3-tJ, UlbuwljW[lW[l qwGqtlw6[f 2,50-2,65 q/uli3-tJ , QUI'l
hwGm[l owljnmljbGmpJmuo· 43 ,8-52, 1, ttJnGwttmGwljmpJmGo' 20-
30%-11 uwhliwGGbrmu (fl..U.tl'ltJLJwG, 1970): UJu hnflbflQ , hwmljwLljbu 
pwg 2wqwGwljwqnLJG l.t 2wqwGwljwqm]G bGpwmtJLljbflQ, LljW[lmGw
ljmli bG libo ewGwljmpJwlip ljwflpnGwmGbr' litJG~l.t 10-20, wGqwu 
25%, nrG wnw2 t pbrmu hnllbflll gblibGmwgmli m wurwgmli: ttbr-
211Gu pmJL wqrbqwmwJGwgttwompJwG l.t wGpwttwrwr {>tJqtJLjwljwG 
hwmljmpJmGGbrll hbm libljmb11 LllWJliwGwttnrmli t WJI'l hnllbflll gwor 
2flWJ3Wt.f1wGgnLpjnLUQ: 

uljwrwqrtlnll hnflbfltJ 2f1Wpwt.f1wGgmpJnLUQ wnw2tJG c:twlimli ~11 
wGgGmli 1,7-3,6 lili/flnlllbtJg l.t LllflnqrbutJttnrbG pmLwGmli t , ~nrrnr11 
c:twlimli hwuGbLntl1 ,0-1 ,6lili/[1nLljbf1: 

CwqwGwljwqnLJG hnllbflG wnw2wgbl bG tutJum WflLilWhWJLiltlwo 
~nrwJtJG 4LilliwJI1 LljWJliwGGbrmu, 1wJljwljwO Lbnuw2tuwrhl1 pJmrb
llWJtJO WL4Wf1Ubflll hnflliwhwrttwo GJmpbflll Llflw: 'lflw hbml.twuentt 
hnflQ l.t t.llturmljwpbljnrwJtJG liWJflWUlbuwljQ hwrmum bG hnf1WL4WLI1 
libLilWilUbflntl (Ca, Mg), {>nu{>nrwljwG pptlntl m lJwLtJmuntt: UnLtnrw
pwfl LljW[lnLUWljmli bu Owl.t ell~ ewuwljmpJWUp 2flnLU LnLOtlnfl Wflb[l: 

4muwljwu, wOli2wLJ hnflbrmu umrmljmmrwu tun2nr ljualjwJtJG 
t. tlwflbLwhnllbfltJ tlbfltJG 2b[1Ulb[lmli WJU f}nLJl t W[lUlWhWJLiltlWO, tJulj 
hw6wtu Gwl.t' t.tJn2tJwgwo t: 

CwqwGwljwqnLJG hnllb[lG w~ell bG QGljGmli pwtlwljwG wumr 
ljwnmgttwoentl: Vbr mumliGwutJrmpJmGGbflQ gmJg bG mtlbL. nr Ltw
flbLW2bflLil~ uwhliwGGbrmu hnflll WUflnLJ3JnLUQ mwmwGLtmli t 3,52-
5,72 ljq uli -11 uwhliwOGb[lmli : Qum nrmli' wlinwGQ, bflp hnflQ mdbfl 
~nrwGmli t. WJU abne t pbflnLU wtlbLil LllllUI'l ljwnmgttwoe: 

uljWflW<lfltlnfl hnflb[ltJ LilW[lWOUWU qnmmli trnqtJnG Llj[lngbuGb
flQ 2WLil mc:tb11 bG qwrqwgwo: UnwuatJG 2f12WGGbrmu LilWflWOmp
JWU 60%-tJg wtlbLtJG WJU ljwli WJG ~wt.tJntt bupwrLJttwo t trnqtJwJtJ : t
rnqtJnG Llj[lngbuGbrtJ tJGmbGutJtt qwrqwgmliQ LljWJliwGwttnrttwo t 
wupw[lbLWtl Wq[lnGnlitJwljw(i , hwmljwLljbu 2f1W{>tJqtJLjwljw0 hwm
ljmpjmGubflntt: 

1wJwumwGtJ ~nfl mwt.tJwumwGwjtJG qnmmli ljwmwrLtwo pwq
liwptJtl mumliGwutJrmpJmGGbflQ gnLJg bu mtlbL, nr pwg 2WqwGwljw
qnLJG hnflbflO wtlbLilllGmbGutJLt bG bGpwrLJttwo 2f1WJI10 hnuwGeGbrtJ 
{1WJ{1WJtJ~ qn[lomGbnLpJWUQ, {1WU 2Wqw(iwljwqnlju l.t hwLilljWLljbu 
limq 2wqwGwljwqnLJG bupwmtJLllbflQ, nro LJwlllLtwo t tlbf1211GubrtJu 
hwlibliwmwpwfl wtlbLil LWtl wq[lnW[lLilWI'lflWljwG hwmljmpJmuubrll 
(hmlimutJ hwlibliwmwpwfl libo LljW[lmGwljmpJmG, LWtl wqrbqwmw
LilWJGwgttwompJmG, wtlbLil pwflbLwtl 2flw{>tJqtJLjwljwG hwmljmp-

242 

JmGGbfl, t.tJmtur ljwnmgttwoe l.t wnG) , tJG~Lllbu Gwl.t hwlibliwmwpwfl 
libllli nbLilbl>ll hbm: 

u lj . 52.<Dmlur uu Lm{woewJjlu liwJrwmbuwljubr 
(Swlj_m2jl UlW!1 WOW211 2WU) 

PwgtJ liwljbrbuwJtJG hnllWLilWflmlitJg, 2wqwuwljwqnLJO hnflbflll 
qnmmli qwrqwgwo t Gwl.t c:twliwGwljwljtJg onrwljwJtJG trnqtJwG: ~n
rwljwnw2wgmliQ wnwuatJG qwuqttwoubflntl Gljwmttmu t UtJutJwGil 
LilWflWOW2f12WGmli, hwmljwLljbu UtJutJwGtJ bupW2f12WDmli , nrmbfl 
hnllbflQ al.twtlnrtlbL bG l'ltJwmnlitJmwJtJG ljwtlbfltJ tlrw . UpntlJwOtJ, U
flWflWLiltJ (hwmljwLljbu Cwf1wlf1, 2tJliwG, flnttw2bG qJnLflbflll 
wrl.tuLilJwG LWG2bf1mli), lclwLtJGtJ , IJflbquwonrtJ l.t mrl12 mwrwow2r-
2wGGbrmu: 

CwqwGwljwqnLJU hnflbflll qnmm utJ 2Wf1{1 UlW[lWOW2fl2WUGb
flnLU (UtJutJwG, 4nmwm. lclwLtJG , t11bqGwanrl.t wnG), pwgtJ 2f1WJI10 t
rnqtJwJtJg, qwrqwgwo t Owl.t ewum trnqtJwG: Ybf1211G mwrtJGbrllO 
WJU qnmmli OWtlWLtlbL b(i {1W[1{1W[lnUl hn!lbfltJ tJflWQUWU W2ttJW
UlWU{1Ub[1: 4wmwrttnf1 mbtuDnLnqrwljwG Lllflngbuubrll QOpwgemu 
hnflG mdbfl lf1n2tJwGmli l.t hwuwrJw linturll t tlbrwottmu: <Dmtur. t.f1n-
211wgwo , pmuwljwumpJwlip ~LllW2LilL4WGtlw6 hnflQ hb2LilnLJ3JWUp bu-
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pwplj4_mu t pwum tpnqpwJp: ~wum tpnqpwG WJUU1b'l. hwU1ljw~bu 
W(1U1WhWJU14.mll t wunwG m wzGwG wupuGbppG, bpp hn'l.IJ ~nr t : 

tpnqpnG ~pngbuubpp qwpq.wguwGIJ G~wuU1mll t OwL WJU hwG
q.wuwGp[!, n[l LWU2b(1[! ub6 uwuwup WflLWhWJWQ llPflf> mGbG: 
Cwq.wGwljwq.mJG hn'l.bflp q.nU1m pGnrnz U1wpw6wzr2wGGbpmu (4n
U1WJf> , 4.wjf>, UzU1wpwlj, t11.bq.Gwonp, lclwLtJG, Upupwu, UpwpwU1) 
l> .U.Q.Lnpq.jwGp L 'l.U.'l)n'l.nUJWGp (1970) ljWU1Wp4_w6 mumuGwup
(1nLf)JnLUUb(1[! gnLJg bu U14.bL, np UU14_bpwhw]wg LWG2b(11J qpw'l.bg
Gmu bG 30,1 %, pulj wpLwhwJWQ[( 69,9%: 

":J 
::> 

"" ~ c: 
Cii: c: 
c::. 
c: 
.2 

0-11 

11-30 

33-59 

59-80 

80-110 

110-125 

Urumuwlj 15 

Cwqwliwljwqmju hnrtbf'l~ 2JlW:P~qpljwljw(j hwUlljnLJ')JnLUUbJl[! 
(~ . U . "'wl{mu2JWU, ~.L .Uwumljjwu , 1970) 

Snljnuubf'lnt.! hnrt~ qwuql{w6~ 
~JlWJ')Wl/lw u gnt.J')jnLUQ uljwUlllwllp 

(h=5 ull) 

wnwLtbLw- J')WrJWlJ- 'lW2UlWJ~U 'lllUlmllub- ull/ctwll 
qmJU tun- llwu tunuw- uwhl.lwuw- Jl~ ctwLlbJlQ 
liwl{w6- l{nLJ'JnLU[! 1~0 tunuw-

6ntf)JnLU(! l{muwljmJ'-
JnLUJl 

16,5 21,5 57 ,5 1-~o 186,3 

15,9 21 '1 45,5 2-Jl'l 92,4 

17,6 23,4 42 .7 3-f'l'l 78 ,0 

19,8 27,0 38,5 4-f'l'l 66 ,6 

19,0 25,5 36.3 5-Jl'l 66,6 

18,7 25.8 36, 3 6-Jl'l 62,4 

2np U1WlflWUU1WjpU U1W[1W6pp Q.JnL'l.WUlGU1buwljwG ppwgl{w-
6nt.f)jnLUU(J IJUU1 Q..t . U4_wq.JwGp (1970) , IJUI)hwumr U1wpw6mpJwu 
21,87% t ljwu hwGpw~bU1nt.pjwG U1Wpw6pp 4 ,0%-(1: rpwgl{w6 hn
'l.b[liJ hwU1ljwg4_mu bG tuw'l.n'l.r m ~U1'l.WU1m ljnqU1mpwGbpp , pulj 
l)[lWGg n~ ub6 UWUIJ. WJL 4nt.LU1nL(1WGbpp uzwljmpjwG: 

Cwq.wGwljwq.nLJG hn'l.b(lp q.nU1mll uzwljmu bG 6tuwtunU1 , tuw
'l.n'l., PWU2Wflb'l.bG (nnnq.n4_p ~WJUWGGbpmu), wzGwGwgw[i nL q.wp
GwGwgw[i hwgwhwU1pljwjpG llzwljwpmjubp, UpWUJW m pwqllwUJW 
tunU1wpnLJubp (wG2flllP ~WJilwGubpmu): 1Jmupu-wpLbuwu U1wpw-
6wzr2wGGbpp ubpptJG q.nU1mli (unJblipbpJwu , ~'>2Lwu, Swl{mz) 
G~wumw4_nr ~WJUwGubp ljw[i ubpowpLW'lWflOWJPU ljnLLU1nL[lwubpp 
uzwljmpJWU hwuwr (pqbup, Gnbup , oppbup L WJLU) : 
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Cwq.wuwljwq.nLJG hn'l.b(lp q.mnnul bpljpwq.np6mpJnLUIJ pwl{w
ljwu qwpq.wgw6 t: UG2r11r hn11.wq.np6mpJwG ~wJilwuubrmul pwror 
pbppp Ulnwguwu hwllwp wnw2uwljwpq. GzwGwljmpJmG mup hn11.mll 
211P ljmU1wljmuu m ~wh~wGmll(J : 

4nqU1mpwljwG pnLJubpp pmnG w6p m qwpq.wgllwG ctwuwGw
ljwzr2wGmu wGuzwG pwGwljmpJwllp U1b11.mllGbp bG pwlfll{mu, nro 
qmq.wljgbLn4. o11r pwror 2brumpJwG hbU1 , wnw2 t pbpmu hn11.r uw
ljbp mJppg 2rr pGU1bGupl{ q.nlnrzwgmu: 4.br2tJGpu hbU1LwGpnl{ hn11.G 
mctb'l. ~npwGmu t L wu2rllr ~wJilwGubpmu 211P q.np6nGIJ llwnumu t 
Q.JnL'l.WU1GU1buwljwG uzwljwpmjubppg PW(10(1 m ljWjnLU pb[lQ UU1W
UWLnL npnzn'l. ~wJilwu : 1bU1Lwpwp, WJ'l hn'l.b(lp pbflflPnLPJnLGQ 
pwpopwgGbLm hwuwr wGhpwctbzU1 t ljppwnbl ur2ngwnmuGbpp 
WJU~pup hwuwljwpq., npiJ lju~wuU1p hn11.mll 2rr ~wzwpp wl{bLWQ
uwGIJ: Um~pup llp2ngwnmuubppg bu hn'l.tJ tunr lflttJpbgmlliJ, OJWG 
~wh~wGmuG m ljmU1wljmll1J , q.wpGwGwJpG 2rbpp ljmU1wljmuG m 
oq.U1wq.np6mll1J nnnq.uwG G~wU1wljubpp hwllwp, ~WZU1~wuwljwG 
WUU1WnwzbpU1b(1p UU1b'l.6nt.UQ, 6pzU1 uzwljnLf)JnLUIJ, tunU1wgwGmp
JWU L WJL 6wGw~wphubpnl{ hn11.r uU1pmljU1nL(1WJP L 2flW~pqpljw
ljwu hwU1ljnLpjmGubpp LW4.wgmUIJ L wnG: 

Cwq.wGwljwq.mJG hn'l.bfliJ hpuuwljwGmu f>WflQW[lnm bG, 
hbU1Lw~bu, ~bU1f> t ljwGnGwl{np ljbp~nl{ llWZU1bflp pwpb(11J hwl{w
QbL m hbnwgubL: LWU2b(1nt.U U1b'l.r uwljbpbUWJPU QWflb[l(J ~bU1Q t 
oq.hU1wq.np6bL hwljwtpnqpnG G~wmwljubpnl{ pwpwpupbfl ~WU1-
pwuU1bLm hwuwr: 

Opq.wGwljwG L hwGpwjpG, hwU1ljw~bu wqnU1wljwu, ~WflWfl
U1WGJmpbpG WJU hn'l.b(lnLU U1WLPU b[i pwl{wljwG pw(10fl WflllJnt.GQ: 

Cwq.wGwljwq.nLJG hn'l.b(lp pbpppmpjwG ~nU1bGgpwL ~wzwpub
(11J hwl{wpwq.(lblm L ll(1WGg W(1U1Wilflil'l.WljwGmpJnLUIJ pW[lO[lWQUb
LnL q.np6mu ~wlflwqwGg ljwpLnp uzwuwljmpjmu mGp 2f1Ill{p hn'l.W
q.np6mpJWU qwpq.wgmll(J: 

4.bfl2PU U1WflpGbppG ljwnmg4_w6 UpqGp-Cwllppwllp, lclwLtJGp, 
4nU1WJf>P 2rwugpGbpG m up zwpQ ~nu~wljwjwuGbp hGwpwl{npmp
JnLG bG U1L{bL huljwjwljw[i hn'l.WU1W(1W6nt.pjmGGb(11)WflOGbL nnnq.bLtJ: 

=ln'l.bflp pb(1(1pnt.f)jWU ~wh~wGilwu , 1)(1WUQ W[lU1WI)flil'l.WljW
Gnt.f)jWU pwpopwguwu q.np6mu ~wlflwqwug ljwpLnp GzwGwljmpJmG 
mup hn11.tJ 2flWJpu L pwllm tpnqpwjp l)bll ~WJf>W(lp wq.pnU1bttJupljw
ljwG, wGU1wn-llbLtJnpwU1p4_ m ~wpq hpl)(1nU1bttJGpljwljwG lltJ2ngw
nmuGbpp hwllwU1b'l. ljppwnmll!J: 
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j Ul...whnllbfl[) hpuuwljwGmli [!Ciljw6 bu ont.j_p uwljbpl...mJJ:lP9 1500-
2400 (2500) u pwpopmpJWCi Llrw: Swpw6Ltmu l::iG LnnLtw mwlflwu
mwunul , <Dwlipwljp hnt.lmmu, Cppw4p uwpwhwpJ:lmli , 1pwq11wu -
Uutwrwur qwGqt.j_womu, Ul...wur wt.j_wqwumu , Qwuqbqmpmu 1..1 qpw
llbgumu l::iG 730 hwqwp hbljmwp 4wli hwurwll.ll::immfJJWU hn'lWJpG 
6w6ljnqpp znt(12 26%-[!: . 

UL.whnrl.wJru q.nmrG pwgwnplj l::ir4rwqnpow4wu qnmr t:. 
SwpwOEP 4lllfllllt.l_WOnLJ:lJnLU[!, LWU2bf1r pbf!ntpjmuGI::iflQ zwq.w

GwljwqnLJU hn'lhflt'l qnmm hwlibuwmmpJwlip lil::il'}ll bu : Cum 
U.U.UwpquJwur (J 971 ), wJ'1 qnmm [!GI)hwump mwpwoEr 25,3%-p 
nu[Jwo t upu~L. 3 pntJL J:Jbp hwppmpJmGubrr t.lrw. 16,9%-[! · 3-5 , 
16,6%-Q' 5-10°, 10,5%-[! ' 10-15°, -1,3%-[! 15-20°, ru4 9,5%-[! ' 20-45° 
1..1 wt.l_l::ittJ pbf!ntpjmuGbpt'l t.j_pw : UpL.whWJW9 LWG2b!1[! qpw11.bgGmli bG 
2nlfl2 53%, ru4 UlJlt.j_l::ipWhWJW9[f 47%: 

Ullwhnll.WJt'iG qnmm 4ttJliwCi [!Ulll U.P.Pw11.1)WUW(1JWGt'i (1958) 1..1 

U.Q..GbpuruJwur (1964), ~wlflwt.j_np gmpm, LhnGwJt'IG t: :;;JlitmQ mllw
ljwG m gmpm t, nbtt'll::i~r lflw4Ltw6 uwubrmu· 11wdwG: Uuwn(! mwp 
t, o11r mwpbljwG lit'12tJG 2bfllintpJntU[! qnmm mwppbp hwmLtw6Gb
pmll lllWUJwGt.j_mu t 4-8°C-p uwhliwGGbpntli , rulj [)GI)hwGmp wn
liwlip 4,8 C t: Ol)r hwpwpbrwi.JwG tunGwt.j_mpJntGQ pwt.j_wljwG 
pWf10(1 t, lllW[lt.j_w lit'12rG[! 72% t: ~pn wumr6wGrg pwpop W(11)JnLUW
t.j_bm 2bpuntpjntG[! zntf12 25D0-3000°C t, OJ:JGn[nplllWJt'iG mhll.ntliGbpp 
ur2ru mwpbljwG pwGw41J 450-550 lio: 2GwJw6 GpwG, nr uL.whnllw
JrG qnmmli pwlflt.j_mli bG pwt.j_wljwG pwGw4mpJwlip mbrtmliGbp, uw
ljwJCi l)pwGg wGhwliw1wlfl pwztut.lwOntJ:JJnLG[! 1..1 hnll.hPP wGpwpb[wt.j_ 
2rw4>rqr4wi.JwG hwmljmpJmGGbp[! (hwmlJwutl::iu t[lnqrwJr bGpwplj 
Ltwo [WG2bpmu), hwGqbgGmu bG GpwG, np qJntl'}wmGmbuw4wG 
lizwljwpntjUbfl[! hw6wtu mmctmli l::ifl 2!1t'l lliWljwuntpjntu[lg 1..1 bpwz
mrg: 

UJU qnmt'IG wwp t [!GljGmli pwLtwljwG ljwJmG m hwum 6Gw
owolj zbpmr qnJwgmlint.l:1w6wtu qwpGwG pmnG oGhwtr ctwliwGwlj 
WOW2WGmu bG hqnp 2!1WJt'IG hnuwGpGbp, n[lnGE EWJQWJnLU bG hn-
11.WOW6lj[!: 

1 Ul..lwhnll.WJt'IG qnmmli hn11.wnwQwgGn11. LiWJflW4wG ml::iuwljGbp[! 
mwppbfl l::iG: 1wGpwutbmmpJwG hJmuru-wpL.buwu 2112wGGbrmo 
ul..lwhnll.b(1[! ollwt.lnpt.j_b[ bG 4flWQW(1hpt'l,lllnfl~t'l!1t'llllGbpt'l , mm~nppblj
~rwubpt'l hnll.liwhwrt.two GJmpbpp , t'IGiutbu GwL. mwppbp ubtuwGr
ljwljwu 4wqli mGbgn11. n11.n'lwpbpmlj m mbqwljnunwlt uumt.j_wopGt
rr t.j_pw: 1WJWUlllWGt'i ljtumpnGwljwG liwumli u UuwGr wLtwqwGmli 
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hn11wnw2wgGn11 liwJpwl.jwG mbuwljGbp l::iG hwGI)ruwGmu hpwpt"mu
Jt'IG Wll.IW(1Gbpt'l ljwppnGwmwJrG hn'lliwhwpt.j_wo GJntflhPIJ (wGI)I::iqr
mwpwqwtmGbp, pwqwtmGI::ip, wGI)bqpmwl)wgrmGI::ip , mm4>bp) , n'ln-
11wpbpmlj pbpt.j_wopGI::ip L. wnG : 1wGpwll.lbU1ntpJwG hwpwt.l_wjpG liw
umu hn'lbPIJ ~l...wt.j_npt.l_bt l::iG mm4>npl::i4irwGI::ipr hn'lliwhwpt.l_wo CiJnt
pbpp , mb'lw4mmw4-n'ln'lwpbpm4 pbpt.l_wgopul::ipr L. wn liwJpwmb-

uw4Gbpt'l t.j_pw : 
UJu qnmmli w6mu t mwlflwumwGwJpG mt'llllt'l 6nt"u m lflwpJ:Jwli 

pmuwljwGm~JmG, np[! libnGI::itmg hbmn hn11mli pn11Gmu t hu4WJW-
4wCi pwGw4mpJwlip opqwGw4wCi qwuqt.j_wo, t.l_bp2tliiu QWJQWJLll::itnLt. 
hpliGw4wCimli OI)W4JW9 ll.IWJUWUUG(1nLU, hn'lntli 4ntmw4t.1_mu t ubo 
pwuw4ntfJJWOp hmlimu: 

fl. .U.tl)rLJwCip mt.IJwtCibpnt.j_, ul..lwhn'lbpmli mwpb4wG hnrt t 
limumli 126g/h libnwo pmuw4wG qwuqt.j_wo, npr ht'lliGwljwG liwu[!· 
64-67%-[! pwctrG t [!GljGmli wpliwmwJrG qwuqt.j_wopG~'» 

=tw1wumwup uL.whn'lhPIJ qrmGwljwuubrr mzwl)pntpJnLUIJ qpw
t.l_bt b(i l)bnl..lu 19-(1'1 l)wpr u4qpul::ipru : ctwliwGw4w4rg owq.muGwpw
Gw4wCi hn'lwqrmmpJwu ht'lliCiw'1t'IP Y..'-1.. '1n4ntiWL.IJ 1898 ~ . wJghL b
lnt.t 1WJU.IUlllWU 1..1 mumliGwurpl::i[nt.j_ UL.wur 2(12WUr ul..lwhn'lh(1Q, 
mtjbg WJI) hn'lhp[l owqmuGwpwumpJwG wnwGouwhwm4nt~JmCiGt-
Pt:! : 

1bmwqwjntli 1wjwumwG[l uL.whn'lh(1G nLUmliuwu[lpbL bG 
U.U.2wt"uwpnt.1_[! , U.U.2wt.1_wttl2t'IGIJ. t.U .U4>wCiwuL.wu. P.U.l.jtnllln
mnt.1_u4rG, P.3w.Q.wLUlllJWG[! : 1wJwumwGr uL.whn'lhPt'l owq.mliGw
pwGw4wG-wpmwl)pw4wG pGmpwqrpG wt.lhLP t-unr t.1_bp[nt6Ltwo t 
h.J .'ll.UrppuwGjWGp «=iWJWUlllWGt'i ul..lwhnrtl::i(1[!» libGwq.pmpjntGmu: 

Ul..lwhn'lbPt'i owqmliGwpwCintJ:JJWG m 4wpq.wpwGliwG hwpgbpQ 
LWJGnpbG LntuwpwGt.j_wo bG f1 .U.t'1ruwGr . l.J.Lj .h.JmpJwGfl , 
Q..U .Iclwi)LlnuJWGp, Q.U.1wt.j_ntG2JWUp, l.j Q. .UbLQnGjwG[l , r .fl .cDwpuw
I)WGJwGp W2t"uwmmpjmGGbpnu.'i : 

~ l.jwmwpLtwo pwqliwJ:Jrt.l mumuGwurpntfJJntGCil::ipiJ t.j_ljwJmli bG 
WJU liwurG, np =iWJWUlllWGp Z(12WCiGI::ipmli WTlW!j?WgWO u~whnrtb(1Q 
ll.IW(1ntGw4nu.'i bG mwppbp ewGw4r hmlinw: 0[1pGwlj Uzngp[l , 
Swzppp, UmblflwGwt.lwGr, Ull.IWflWGp m 1[1WQI)WGtl mwpw6z(12WG
Gb[1ntli hwlibuwmwpwp pwpop t-unGwt.lntJ:JJWG ll.IWJliwGGtrmu 
ljmuwljwG ul..lwhn'lbPQ ll.IWflntGwljmli bG 8-10% hmlimu, lif1Gt'1bn U
t-umpJwGp , UL4rmw4r L. wn mwpw6wzf12wGGtpr ullwhn'lhPmli, np
mb'l t-unGwt.j_mpjntG[! hwubliwmwpwp ll.IW4wu t. ljmmw4Ltmli t 
utJtJiL. 4-6% hmumu:11mumu[l PW'lWI)flnLJ:ljnLGmli q.b[lljznmu bG hm
upGw~pm(ibp[! Chp :C~p ljw(1n'l t hwuCibL lip(i~L. 1 .7 -2, 1-p 
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4.wrbtwhnfJ.brmul, hwmL,wUJbu LWG2brmul, hnulmu~ lljW(lntGw
L,m~JmGG wt.lbL~ B~i t , J;?WG L,muwL,wG hnfJ.b(lnul: 4.b(12~Gu lJwlllt.lwo 
t n1 t'i~wJG l{w(lblwhnfJ.b('l~ flWfiWl{n(l wGhwt'iwljwfiQ OQtnwqn(16UwG, 
hnfJ.~ t.lbppG, wnwl{bL pb(lfl~ 2h(ltnb(1~ hnfJ.WtnW(lt'iwG, WJLL. nbLf1b.'j>~ 
tnwppb(l t'iwuh(lmt'i hnfJ.wlJwqun'l Llj(lngbuGbp~ wnwG~GwhwtnL,m~
JntGGbp~ hbtn : ULtwhnfJ.WJ~Ci qntnm pbempjntuGbpmt'i QGL,wo l{w(lb
LWhnfJ.brmtli, 4wtml.wo tpnq~WJ~ bGpwp~l{w6mpJwG wumtn~wGpg , 
LWG2~ llPflf?Wrl('lmu~g. flfiWGg oqmwqn(16t'iwG pGnLJp~g L. wnG, hm-
llmur UjW(lnLGwL,m~JnLG(! tnwtnwGl{mli t 3,0-3 ,5 upG~Lt 5,0-5,5%-tJ 

u[j . 53JDbunrwfununwjtJu Lnwl[lwutnw Ci . 

'UL.whnfl.b('l!'l pGn('ln2 wnwG6Gwhwtnym~Jmuub(l~g ubljG tL hnrtw-
2bfltn~ ubo hqnpm~JmGfi t. 6wqmuGwpwGwljwG hn(l~qnGGbflr gwJ
tnmG W(liilWhWJIIlnL~JnLUG nL fl(lWGg WUtnh6wGwL,wG wugnul(l : Uju 
hnfJ.bflh hqn(lnt~Jntu(l L,w(lnfJ. t hwuGbL Ljbu libiil(l~g upG~ L. ublj 
lib1Il(lj1: nbtf1b~~ PWfl~(lWfl~fl t'iwubrmu , ~GiUjbu Gwlt tpnqpwjp bG
flWfllJt.lwo LWG2b(lmu , hnfJ.w2b(ltnp hwutnntflJnLG(l Ljwrn'l t unLJGpulj 
Ljbu ubtnr~g tL UJwlJwu L~Gbn 

t> mwrpbrm~JmG nmuwljwG mwij1wutnwGh uL.whnfJ.bflp , t'ibr 
hwGpwUjblilnL~JWU IIlW,flwoemu wnw2wgwo ut..whnfJ.b[lG mGbG wt.lb
l~ UJwljwu hqnpmpJmG, UJwrmCiwL,mu bG wuhwubllwlfl w4.btf1 f!P~ 
hmumu: nmuwuiilwGr wnwGd~G uwpqbrr ut..whnfJ.brmu hmumu~ 
_ewGwyo 4wpnfJ. t hwuCibL ll~G~L. 18-20%, ~ut., hqnf11llf3JnLG[l ' 1,5-2 
ohm" r: 

24R 

Urumuu1~ 16 
UL.whn11.b~l1 fl~ uf1w[jwCi L. -lJtJqtJI.jwfllll.ltJw[jwCi hw!flljnLf'JnLCiCibfl[l 

(11.U.tr)tJUwCi , L '-duun[lJWU. 1976) 

·-····- ·--.----- Sn[jnuu b rn~ ~twCiQ~-1 

"'n~tJqnfifib[l[l L. !--··· ljuw ,•, nuub- I 
"'n11.r unrUJo , tunrnq•JmGo. Ull [!Gr)hwumr ptJ lfll tt'iw~(l . I 
bG~wuntJUJ[l hml.lmu l.lq /tlj~ 1 OOq j 

l1Jqnun .. ~aCOo .. hnnnul I 

0,34 ~ ~w 32.2 .1 
-···----·····-+----- - 1----···----

uL.whn11. 

A, 0-23 

A2 23-43 

8 1 43-68 

82 68-83 

c 83-100 

6 ,67 

6 ,59 

5,32 

1,64 

0.90 
1-·-- ··----- t--·---- - +--

Umjnrw[jwu A: 0-15 4,32 

([jwppnCiw- A2 15-29 
unwJtJG) 
ul..whnfl B, 29-45 

s, 45-62 

c 62-80 

2,77 

2 ,56 

2,09 

1,99 

o,32 ~4 u1 I 33.4 I 
o. 31 J. ~w .

1 

37 ,3 1 

0.20 [ ~ [jw 28,5 

~~~.3 ! . ~h npnztjwa 

- ---1 o,34 1 o.sl 37.2 

o.23 1 o.6 36 .1 

0.18 I o 6 29 .2 

0,15 1 1:6 37,2 

-~~L22_ 24,8 

UJu hnfJ.bpmt'i wnwu~pG owqmt'iGwpwGwljwG hn(lpqnGGb(lp fd1-
t1pwL,wG pwfJ.WJlflnLfljnLUQ, uwuGwl{n[lwlljbu Uf1LI19~ntt'ip , WlJnLU~ 
Ghmup, bplJwflp , LJwL~mur UlW(lmGwlJmpJwG mbuwljbiilpg, wnwGa
GwUjbu tuf1u1Il ~p tnLU(lpb(ltlmli , ulJwtntlmu t JlflWGg hwliw~w4l ym
tnwlj 

L[j . 54.lbnuwunwttJtuumwGwJfiG qnLnm hwrwtJwJ ~G ;np LWU'2 ti pmu wtlnl) 
pwro~l.jwtjnp pn LJ ubp (U'"w[j~ tb rl uW zfl!'W ). 
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1nflUJJtJG LnLOnLJPtJ nbUJ~gtJUJG q.LtuUJt{nllUJL4bU lbqnj;! t (pH-Q 
lllUJlllUJGt{mu t 7-tJ uUJhUUJGGbrmu): 4LUJGnfl hUJUUJLtlllD hUJq.bgt{UJ6 t 
htJuGUJ~UJGmu Ca-nt{ Lt Mg-nt{: 4muUJ~UJG hnflbrG mGbG LUll{ UJ!llllW
hUJJlllt{UJ6 l.jGal.jUJJtJG ulllrml.jlllm!lUJ, tlUl.j t{UJ!lbLUJhnflbrG UJGhUJliUJ
l.jUJ!lq. uzUJl.jmpJUJG hblllltUJGJ;!nt{ qrl.jt{bL bG LUJI{ urml.jlllnL!lUJJtJg Lt m
GbG pmJL UJ!llllUJhUJJlllt{UJ6 hUJllltJLjUJLjGol.jUJJtJG !.jUJU t.llnzbhwlllpl.jwJpG 
UlllnL!ll.jlllnL!lUJ : 

UltUJhnflbllQ hUJ!lnLUlll bG QGfl.hUJGmr UJqnlllnt{ (0, 15-0,35%) , 
~nu~nrUJl.jUJG ppt{nt{ (0,15-0 ,26%) Lt l.jwLtJmlint{ (1-2%): UUJLjUJJG 
fl.llUJGE pmJL Lt utJ2UJ4 UJL4UJhnt{t{UJ6 bG UJqmnr m ~nu~nrUJLjUJG ppt{r 
UUJlllibLtJ 6Ltbrtt{: 

1UJJUJUlllUJGtJ ui.JUJhnflbllQ unt{nrUJPUJil mGbG 6UJG!l LjUJt{UJt{UJqw
JtJG m pt:iplt l.jUJt{UJJtJG ubtuUJGtJLjUJl.jwG l.jwqli: UUJLjUJJG l.jUJtut{UJ6 nb
LtJb~tJ llllllJUUJGGbrtJg m tpnqtJUJJtJ bGpUJ!ll.jt{UJ6ntpJUJG UJullltJ6UJGtJg , 
hUJGfl.tJI.l.jntU bG tJGllllbu 6UJG[l (UtJ2UJ4 m 6UJGp l.jUJt{UJJtJG) , UJJGI.l.jbu tL 
pbplt (lifl2UJ4 m pb~ l.jUJt{UJt{UJqUJJtJG) ubtuUJGpl.jUJl.jUJG l.jwqunt{ hn-
flbr : 

ulj. 55.nfl.nrtwpb[1mlj qnJWQnLLlUbfltl l[[lW wnw2wgw0 
uuwhnfl_b[l~ L4fln~rL (Uurr LnW[lW02[12WU ). 

1mumur lib6 l.l.jW!lntGUJl.jmpJmGo Lt pwt{UJ~wG 6wGr libflJwGr
LjUJl.jUJG l.jUJqliQ l.l.jUJJliUJGUJt{nrmli bG ultUJhnflbllP pwpor 4LwGnrtw
GmpJUJG hUJllll.jntpJmGQ' ujlGl lt 45-55 uq. tl.jt{ 100 q. hnflmli : 

UltUJhnflbllP LjbGuUJpUJGUJLUJG UJl.jlllpt{mpJmGQ 2Ullll PUJilOil t . 
GrUJGmu bfl.UJ6 ubo EUJGUJl.jmpJUJUp ulllnrtJG l.jUJrq.jllitJLJrnorq.UJGtJqu
GbrQ pUJt{UJl.jUJGtJG UJLjLiltJt{ fl.bll bG tuUJflnLU uGGfl.UJlllUJ!lllbllP hUJt{w
EUJq.!lUUJG q.nr6mli : 
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1UJjUJUlllUJGjl lllUJ!lUJOf!nLU 6ltUJt{nrt{UJ6 ultUJhnflbllQ hUJGfl.bu bG 
q.UJLjlu brbE bGpUJllljllllb!lnt{' Lt{UJgt{UJ6, l11Pl4P4 lt ut{nrUJLjUJG: Culll n
rmu Lt{UJgt{UJ6 ultUJhnflbllQ qpUJflbgGmli bG fl.llUJGg QGfl.hUJGmr lllUJ
!lUJ6EtJ 66%-Q, 15%-o' l11Pl4P4 Lt 19%-Q' unt{nrUJLjUJG bGpUJlllPlliQ : 

4UJtut{w6 ultUJhnflblltJ l.jnqlllntllUJl.jUJGUJQUUJG UJullltJ6UJGtJg, hnfl
oq.lllUJq.nr6UUJG pGnqptJg Lt UJJL L4UJJUUJGGbptJg, fl.!lUJGgmu flllultnp
t{mu bG utJUJGq.UJUUJJG lllUJ!lPbll EPUtJUJLjUJG , ~tJqtJl.jUJLjUJG , ~jlqjllJUJEP
ujlUJLjUJG hUJllll.jnL!}JmGGbr (Ulll.JnLUUJl.j 17 lt 18): 

urumuwlj 17 

LLJ.wgLJ.w6 uuwhnfl.bfl~ Ll~ pwur hwmljnLpjndiubfl[! hnfl.tl L4[1n~tlltl uwhLlwuCib[lmLl 
(''l[lWqflWUtl 111W[lWOW2fl2WU) 

'lW2 lll~ 'lnulmu . % :b~q~~w~wG l<[WUtlWO >0,25ihl OWtlWLWJ~U ~Grjhw-

4~tiw~Q ~ ~w4.% h~tlJ1hp~ 2(1W~WJnLU qwGq4w6(l. Gmp t'Jw-
qpwrJ.hgpw6 qnulwp(l , wqphqwm- qluu3 

~nm~h-
~mtmmpwG tlqlt~Lj 100q Ghp~ JlWUW- GmpJmGQ. 

hnrtmll ~(l ' % % 

4wph[whnrt 
w2GwGw-

4,39-2.06 54 ,67-60,81 64 ,6-75,4 33.6-49 ,66 11 ,5-1.46 42.2-54.0 
gwG gnpbG~ 
lllW~ 

4wphtwhnrt 
~npGqwG~ 5,36-2,39 48,87-58 ,86 53,6-66,8 53,3-67,5 1,09-,035 46,0-55,0 
lllW~ 

PGw~wG 12,79-13,57 46,49-58,4 7 59,00-63,41 63,9-72,3 0,85-1 ,23 51, 5-62,0 
funmhwpJ1 

---

UltUJhnflblltJ fl.UJ2lllUJJjlG uUJhUUJGUJjtJG tunGUJt{mGUJl.jnLpJnLGQ 
0-50 uli zb!lllltl uUJhliUJGGbrmu hUJuGmu t 18,3-41 ,1 %-p, Ljwu 1510-
1910 u3/h, pul.j 0-100 uu zbrlllmli ' 27,5-37 ,5% !.jUJu 2800-3750 u3/h: 

urumuwlj 18 

LLJ.wgLJ.w6 uuwhnfl.b[l~ 2(lWFJWLPWUQnLFJJnLU[! flW2111WJtlu L4WJLlWuub[lmLl 
('l(lWqflWUtl 111W[lWOW2fl2WU) 

'1wzV1~ 4.rtSwLJo ubf1MLJ.w6 2rt1 pwuwlj[! , Llll 
u qpwrtbQ[lWO 
ljnqV1nL[lWU 1-~u ctwLlmLl 2-[lll ctwtlmtl 3-flll ctwLlmLl 4-[lflOWLlmtl 
-

4w(lbLwhnrt 
wzu. gn[lbu~ 349 105 80 39 
mwlj 

4wpbhnf1. ljn[lu- 425 209 147 102 
qwu~ mwlj 

PuwljwG 
599 400 349 316 

runmhW[lP 

25 1 



4.w[lbQwhn'1hfl~ Ll.bfl~G zhfllllh[lQ unt.lnrwpWfl pmJL wurwgw6 
bG , ~u~ hGpwt.lwrhLwzhrm~ uwhuwGGhrmu abne bG pbrmu pwt.lw
ljwG WUnL[l ~wnmgt.lw6e: Lt.lwgt.lw6 ul.twhn'1hflnLU ~WUlW['lWO uhr 
mumuGwu~['lnL!}jnLGGb[lQ gmjg hG mt.lhL, nr Ll.wrbLwzbf'll.Jl~ WU['lnL!}
JnLUQ hwuGmu t 1,12-3,20 ~q./uu2 , ~u~ bGpwt.lwrbLwzbrmmu· 
3,9-16,10 ~q./uu\ 

Ul.twhn'1WJ~G qnmmu ljwmwrt.lw6 mumuGwu~rmpJmGGbf'lQ 
gnljg hG mt.lhL. nr aGhWL~9 m WUC[ll.tW2f'lh[l~g WllW2 b~n'1 trnqlmG 
UJ['lngbuGbflQ, qrhpb wnwGg pwgwnmpJwG, qwrqwgwo bG pnLnr 
2fl2WGGbrmu, ~u~ nrnz 2!12WGGh[lmU trnq~wG UUJWilUWL~ ~wlj'lh['l t 
QGflmGmu: 

U fJ.jlllUW ~ 19 

""' :l 

t:J 
0 s 0! 
:l .:: 
.0 ~ 5 .:: 
3 c. 
c::' .:: 
.:: .2 rr 

0-17 

c::' 17-39 
.:: ..c:: 39-61 

0 

3 61-72 = 
3 
:l 27-97 c 

J 97-133 

0-23 

c::' 
.:: 23-38 

..c:: 
~ 38-47 
.0 

47-63 c. 
3 -:r 63-105 

UL.whnrtbflr 2 fl w4Jrqr~w~wG hwl114m~JmGCitp[l 
(t:l .U. "lwLJ.mCi2JWCi , S.LUwCim4JWCi , 1970) 

Sn4nuCibpnLJ. hn11.r qwCiqLJ.wor 
Ci4wl11uwup 

' ~ oc\,_ .:: ' '0 
.2. ..c:: 3 o .:: ::::o~ 3 0 ~ .:: .:: 0 = ct.O 00 :l .:: .:: 3 3-o 3 c o.2.~ s ~3 ""'- ~0 c: 

.0 -:::r "::JCI!. .:: 

33o 3 c 3== -:::r 
53 3 -:::r3o oo c -:::r 
<'JOO "' .:: ~ 3 3 oo 
3 3 c =.::~ 3 .2. '=. Cll.O c-""' -:::r s .2. '=. 

11 ,5 21 .0 41 ,5 52,2 

12,9 19,1 39,3 48,1 

10,5 19,4 39,9 47,2 

9,3 39,0 39,0 47,8 

8,4 17,6 38,3 46,9 

6,4 12,6 35,2 51 ,4 

17' 1 20,6 38,2 54 .5 

16,8 20,5 30,8 48,2 

14,8 19,2 27.2 32,2 

13,5 17,8 26.6 44,1 

12,0 15,8 25,4 40,8 

Spw~wltlwCi -

gm~J nLCiQ 
(h=5 uu) 

= c. 
.0 

I 00 .0 

'3c. 3' 
I .:: .0 .:: 

5"=' c. 
=3 ;:, 
C''O ""' 
1-ro 1,25 

2-(1'1 1,08 

3-(1'1 0,99 

4-(1'1 0,95 

5- (1'1 0.88 

6-(1'1 0.87 

1-(1'1 6,18 

2-(1'1 3,24 

3-(1'1 2,44 

4-(1'1 2,39 

5-(1'1 1,96 

Ul.twhn'1WJ~G qnmmu, pwg~ uw~brbuwj~G hni"\UIUlW['lnLU~g , pw
Ll.w~wG mdb11 qwrqwgw6 t dwuwGw~w~~g onrw~WJ~G trnq~wG: 
UJG wnwGaGwUJbu UUJwnGwL~ ~wlj1 t [lGflmGmli UUJ~Lnw~~ . UUJwrw
G~. UmbLj1wGwt.lwG~ . ,rwqflwG~ . Qmqwre~ l.t mr~2 2f12WGGbrmu: 
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SbtuGnLnq~w~wG hwm~mpJmGGbr~ mbuw~hm~g Lj1nz~wgw6 
UUl['lnL~UlnL[lW mGbgn11 ul.twhnl"\h['lQ, hwlll~WUjbU OWU['l ubtuwG~~w
~wG ljwqu~ llhUJQnLU, hwG11bu bG pbrmu mdb11 ~wUJw~gw~wGmp
JmG l.t ~UJi_nllw~wGmpJmG , ~u~ uz~~uwG QGpwgemu· ub6 mbuw~w
flWf'lfl~UWflflnLpJmG (u~Gj_l.t 1 ~q/uu ). 

tr~wr dwuwGw~ mh11muGhr~ pwgw~WJnLpJwG llhUJemu hn'1Q 
tu~um j_n[lwGmu m 6wQ6QnLU t : UJU hn'1hfl~ bGpwt.lwrbLwzhrmmu 
unt.lnrwpwr wnw2wGmu t mdh'1 wurwgw6 u~2Gwzbrm. nrQ wrqb
LW~mu t pnLJubr~ wruwmGbr~ m UJWLWf'lGhr~ pGw~wGnG qwrqw
gmuG m mh'1wpwztumuo: uuwG Lj1nz~wgw6 hn'1hi1Q qhrtunGwt.l Ll.~-
6w~mu Ll.wrbL~u mdh'1 ut.~.w11Ll.mu bG , w~nu~ UJWlll~ Ll.rw wnw2wg
GhLnt.l dwUJwt.lbG~ GuwGLl.n'1 hhme, ~u~ ~nr dwuwGw~ Ll.wrbL~u wnw-
2WGmu bG tunznr ~nzmh[l, nrnGg Lj1zruwG hwuwr Lf'lWgmg~i_ uzw
~muGh[l~ ~Wfl~2 t qqwgt.lmd: 'lrwG hw~wnw~· ~muw~wG hn'1hf'l[l , 
nrnGQ mGbG 2f'lW~WJnLU LWLI. UUl['lnL~UlnL['lW, hbzm hG uzw~Ll.md , l.t 
umwgt.~.mu t Lwt.lnrw~ Ll.wr : 

u4. 56.UpuWU1WJtlCi gwugr UlWflWOnLUQ 
U1WltlWUU1WUWJtlCi qnlilm hni'J.bfltl Uj[ln4JtlLnLU . 

runmwt.lnr mt.l.JwtGbrnt.l ul.twhn'1bfl~ qnmm ~rwgt.lw6mpJmG[l 
zmr2 19% t: Ul.twhn'1bflQ hwgwhwm~~~ WfllllWflflnLpjwG h~LiGw~wG 
pwqwG hG , hn'1wqnr6mpJmGQ qLtuwt.lnrwUJbu wG2111l~ t : Pwg~ hw
gwhwm~~Gbr~g (wzGwGwgwG m qwrGwGwgwG gnrbG, qwr~ . Ll.wr
uw~. hw6wr) l.t hwm~~wQGilh'1bGGbr~g (nlnn, nuUJ l.t WJLG) , wG2f'lll~ 
UJWJUwGGbrmu uzw~mu hG Gwl.t ~h['lWj~G WflUWUlWUJUlnLI"\Ub[l , 
bq~UJmwgnrbG , wrl.tw6w'1~~ - u~Lnu~ GUJwmw~nt.l. ~bflWJ~G tunmw-



pnLJUbfl lA wnG: ~[lnlj_tJ LliWJUwGGb[lmU Lizw~mo bG ~W[lUln~tJL. zw
ewflh DW~Uflb'l., otuwtunm, pWU2Wflbll.bG lA WJl uzw~wpmjUb[l : PwgtJ 
WJfl, wobgGmu bG Llll11'l.Wl11m ~nLlUlnLflwGbfl , n[lnGg Lnw[lwompJnLUQ 
UlW[lbgmwptJ [!UflW(lOW~Lj_mo t: 

J UIAwhn'l.bllll 2nLfl2 67%-Q oqmwqnpolj_mo t lj_wflblwhn'l.bfltJ , 
3,0 Vo-[! ' pwqliwUJW mG~w[l~Gb[lh mw~: VGwgwo 30%-Q W[lnmubfl 
(24%) m tunmhwfleubfl (6%) b(i : .l 

·-" 

254 

U!Awhn'l.WJ!lG qnl11m WU2flllll hn'l.wqn[l6mpjwG LliWJliwGGb[lmli 
pbfl!~ll liw~WflflW~[! n[lnzn'l.[! 2nLflU t: bfl~WflWUJW t.fm[16b[1nlj_ hwu
l11wl11lj_w6 t, n[l hn11.mli JnLflwewGLJnLfl lib~ Uln~nu tunGwlj_mpJwG w
LtblwguwG flbl.llemu hb~Ulwflll hwzlj_nlj_ 1-1 ,5g hwgwhwl1111~11 . 5-6g
tunl111llflwgmgtJ! pbfle t Ul11wglj_mli : 1 

,bUllAWU[bU, ulAwhn'l.bflnLO tunGwlj_mpJWU ~nLUlW~mliG m LliWh
LliWUnLU[! , llG!l.llbU GwlA nnnqowG Gl.llwl11w~Gb[lnlj_ qw[lGwuwJtJG 2flb
flll oql11wqnp6mli[! , pbflewlJllj_mpJwG pwflO[lwgowG wnw2Gwhb[lp 
Lill2ngwnmliGbflll9 bG: 

f ,n'l.tJ LllnUlbGgtJwl LliW2WflUbfltJ hwlj_wewq[lUWG lA [!UflhWU[lW
l.llbU hn'l.ll pbflflllnLPJWG pwflO[lwgliwG ~w[llAn[lwqnLJG lill2ngwnmli
Gbflll9 bG Ltwflblwzbfll1111 tunflwgmli[! , hn'l.ll 61lzl11 m ctwliwuw~tJG 
uzw~mpJmG[! : I 

UIAwhn'l.WJtJG qnUlmU wnw2Gw~w[lq GzwGw~mpJmG mGtJ t[ln
qtJnG LllllngbuGbptJ, hwl11~Wlllbu an[lw~wJtJG t[lnqtJwJtJflbli LliWJeWfl[! , 
n[l[! l.llbl11e t llflw~wGwglj_tJ hn'l.WlliW2l11LliWG wq[lnl11btuGh~w~wG b
'l.WGw~Ghph, tunl11wgwumpJwG , wq[lnwGUlwnlihlllnflwl11hL1. m hllflfln
UlbtuGtJ~w~wG, hG!l.llbU GwlA ~wqow~b(ll.liWUlGUlbuw~wG hwliwlllfl 
lih2ngwnmoGbflh ~llflwnowG 6wGwlllwf1hnlj_: 

:;;JGhwlh lA wGa[llAW2(1bph wnwLtblwqnLJG ~mmw~liwG m LliWh
LliWGowG lA, hbmlAwl.llbu , 2flWJhG t[lnqhwJil flbli LliWJewflblm Gl.llw
mw~nlj_ wGh[lwdbzm t wnw2hG hbflptJG pwflblwLtbl hn'l.h UUlflnL~mm
flWG, libowgGbl G[lwGmu o[lqwGw~wG GJmpbflh LliWflmGw~mpJnLU[! , 
umb'l.6bl Lf1mtur ~wnmglj_woe : 

~ tltJzm gwGewzf12wGwnmpJmGGbflh ~wqow~bfll.llnLli[! , LliWflWfl
mwguwG W(lflJmGwlj_bm hwliw~wflqll ~hflwnmli[! , ~nLlUlnLflWUbflh 
6hzm hw2nflflW~wGmpJwG uwhowumli[!, linlwtunmbflh flbli LliWJQW-
111::! WJU hn'l.bllh pbflflllnLPJWU nL W[lUlWfl[ln'l.W~wGmpjWU j:'W[lO[lWQ
UWU ~w[llAn[lwqnLJG o'l.w~GbflG but 

I 

vurquqbsuUUb4U,n~br 

(Ub4U,n~uuvuu Lbn.uuvurquqbsuu3ru ,n~br) 

Uw[lqwqbmuwulAwhn'l.bflQ (ulAwhn'l.wGowG lbnGwliw[lqwqbm
GwJhG hn'l.bflQ) l11WflW6Lj_mo bG onlj_tJ ow~b[llAnLJptJg 1500-2200 o 
PWflOflnLPJWG Ltflw lA UW[lqwqbmGw6wh6wJtJG m mwlf1wumwuwJtJG 
hn'l.bflh wGgn'l.h~ qnmh t : rpbug owqmonlj_ m qw[lqwguwu tttnum
ghwJnlj_ WJU hn'l.bfl[! litJ ~n'l.lillg ~wlliL1_w6 b(j 6wh6wJtJG hn'l.bfltJ , tJu~ 
liJmu ~n'l.lillg ' mwlf1wumwGwJhu u!Awhn'l.bflll hbm: 
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Uwrq.wq.bmuwuuwhnrtbflQ mwrwot.tnul bu LnnLtw mw\.flwumw
unul, Cprw~p uwrwhwr~mu, Uuwup wt.twqwumu (LLl.wgt.two ul.twhn
rtbflp bu~wq.mnmu) u qpwrtbgumu bu zmr2 13 hwq hbltmwr Ltwu 
1wjwumwup hnrtWJPU 6w6~nLJ~P QU'1WubGQ 0,4%-Q: 

r ll1WflpbflnL~JnLU uuwhnrtbflp, uwrq.wq.bmuwuuwhnrtbflQ auw
LtnrLl.bL bu WJG mwrwom~Jmuubrmu, nrmt11. tunrpwJpu 2rtro t1nm 
b(i ~w(iq.(iw6 (1 ,5-2 u) u ll1Wf1Ll.W nrnz dwuw(iw~whwmt.twomu 2nLflQ 
unLJupu~ Ltwuq.(imu t hn11.p UW~b[lbUpu: UUWU 2f1WpwuwLtwu nbdpUQ 
Wr1W2 t pbflnLU hnrtp un[l hwmLtm~JnLUUb[lp auwt.tnrmu u Cin[l hnrtw-
ll1PL4~ q.nJwgmu: . 

UJu hnrtbflQ mwrwot.tmu bu 4ltuwt.tnrwl.4bu q.bmwhnll.pmubpmu 
u auwLtnrLtmu b(i q.bmwpb[lm~ 4LW.QW[lb[lp, wll.wqw~wll.bflp , ~wt.tw
Ltwqubf1p , pu~1..4bu uwu 2flwpbrmlt pbrt.twopubrll Lt11w: 

1nrtr L4fln~rLI1 Ll.brpu zbrmbf1Q wnwuauw1..4bu ~bu mwrptrt.tmu 
uuwhnll.bflpg: Swrpbrm~Jmu ul.fwmt.tmu t hnrtr L4fln~I1LP umnrpCi 
zbf1ll1b[lmu, nrmbrt q.b[lfunuwt.tm~JWU hbmuwupnll. ulfwmt.tmu bu 4Lb
JWguw(i uzwuutr: 

12um f2 .U.1wLtmG2JWup (1976), uwrq.wq.bmuwuuwhnrtbflu mCibCi 
6wh6wJpu 6wq.mu u auwLtnrLl.bL bu ~nrwgw6 6whp6ubflp nbL!lb~p 
gWOf1W'1Pf1 uwubrmu: 

Uwrq.wq.bmuwul.twhnll.bflQ unLtnrwpwf1 6uw~wLLtw6 bu: q.trtun
uwLt L4WJUWuub[lmu Ltmmw~Ltmu b(i hu~WJW~w(i .QWUW~nL~JWup 0[1-
q.wuw~w(i GJm~bf1: 12um f2.U. 1wLtmG2JWup (1976) hnrtmu ~wrnrt t 
~mmw~Ll.bL upu~u 240-250 g/h Lttrtrltf1JW m wruwmwJpu qwuq.Ltwo, 
nf1ll1bll. W[lUWll1WJPU qwuq.Ll.WOQ 7-8 wuq.wu q.brwqwugmu t Ll.b
f1b[l~flJW qwuq.t.twopu: 

Uuwhnll.bflp uuwu, WJU hnrtbru m(ib(i ub6 hqnrm~jnLU (up(i~[.. 
70-80 uu) LtuaLtw-hwmpltwJpu umf1m~mmrw . hpuuw~wumu owuf1 
ubfuwup~wlfwu Ltwqu (6wur ~wt.twt.twqwjpu Ltwu ~b~u ~wt.twJpu) : 
1mumup pwuwLto t.ttrru hnrpqnuutrmu Ltwrnrt t hwuCibL 
12,4-16,4%-p, n[lQ funf1nL~JWU qmq.Qu~wg Wf1Wq. ull.wqmu t: 

UnLtnf1WPWf1 uuwhnrtbrmu hmumuwjpu UJm~bflp PW11.W'1f1nL~
JnLUQ wJGL41luru t, nf1 hmupuw~~mutro q.brwqwugmu bu ~nLLLtn~
~mubrpu, pu~ uwrq.wq.bmuwuuwhnll.brmu "lflWGg pwuw~w~wu 
\.flntuhwrwpbf1nL~Jmuo q.[lb~b hwt.twuwr t: 

ultwru..q.rLtnrt hnll.b[lQ ~wrpnuwmubrpg hpuuwlfwumu qmplt 
bu, m(ib(i l.fLWCiuwu ub6 ll1Wf1nrtm~jmu (upu~u 37 ,5-57,4 uq..tltll. 100 q. 
hnrtmu): 4Lwut.two hpuptrr Ltwqumu H-o Ltwqumu t zmr2 3%. pu~ 
Na-Q pwgwlfwjmu t: 1nrtu mup ~mJL ~~Ll.WJPU nbwlfgpw 
(pH= 5,5-6,7): 
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Urumuwlj 20 

Uwpqwqt;UluwuL.whnrttir~ 2flW~pqpljwljwG hwUlljnLflJnLGGt;p[] 
(~.U."'wL\nLG2JWU, 1976) 

SnljnuGt;pnL\ hnr[p 42nl1 GljwUlliwlip ~[lWflWlPWUQtilpnlf)JnL-
G[] (h =5 uli) 

f)wnwli- flW2l11WJpG flpUlmliGti- uli/owli wnwt.ltiLW-
qnLJG tun- liwG funGw- uwhliwuw- pp owliti[l[] 

Gw4.w6- L\nLflJnLii[] JPG tunuw-

6nLf)JnLii[] L\mGwljmf)-
JnLU[] 

16,5 21,5 57,5 1-pG 186,5 

15,9 21.1 45,5 2-[lfl 92.4 

17,6 23.4 42,7 3-[lfl 78.0 

19,8 27.0 38 ,5 4-pfl 66,6 

19,0 25,5 36,3 5-pfl 66,6 

18,7 25,8 36,3 6-pfl 62.4 

I 
I 
I 

-Uwrq.wq.bmuwuuwhnll.bru mubu pwLtwLtwu pwflbLwLt ~pqplfw 
Lfwu m 2rw~pqp~w~wu hwmltm~Jmuubp' 'fner owt.twLWJpG qwuq.
Ltw6 (hnrtr t.ttrru ztrmtrmu 0,91-1,15 q/uu ). pwr~r owLtnmLtbum~
Jmu (55,1-63,8%), ub6 tunuwLtmuwlfm~JmG u wnu: tLCibLnLl. hP'1f1nLn
q.pwLtwu L4WJuwuutrrg· urwup hpuuwlfwumu oq.mwq.nrot.tmu bu 
nrL4bU puw~w(i tunmhW[l.Qb[l m wrnmubr: UwltWJU wnwu~p(i qwuq.
t.twoubrmu oq.mwq.nrot.tmu bu nr1..4tu t.twrbLwhnll.bfl, nrmbrt uzwlt
Ltmu bu hwgwhwmp~ubfl, Ltwrmn~rt. pwquwuJw tunmwpnLJubr . ltb
rwJpu wruwmwl.4ll1nLil.ubr u wnu: 

ru~L4bU uzll.bg Ll.bflunLU, UW[lq.wq.bmuwuuwhnll.bflU Wr1W2WQbL 
b(i tunrpwjpU 2f1bflp pwr~r uwltWfl"lW~p L4WJUWUUb[lnLU: Uju hnrtbf1p 
Lttrru zbrmtrmu 0'1WJPU nbdpuQ pw[lbLWLl. t LPUnLU, pu~ umnrpu 
zbrmtrmu wb[lwgpw(i pwll.wltwu ~nLJl t: =lbll1uWL4bU, wupn112 hn
rtwzbrmmu 0'1WJpG nbdpuQ pwrbLwLl.bLm hwuwr wuhf1wdbzm t 
~wrq.wLtnrbL tunrpwjpU 2f1b[lp uwltWfl'1WltQ: liJ"l UL4Wll1WltnLt wnwu
ap(i ll1WflWOnL~JmuubflnLU L4bll1.Q t wugltwgubL mbrtw~wu uzwuw
~nL~JWU ~nrwgunrt gwug: 

Uwrq.wq.bmuwul.twhnll.bflp WJG qwuq.t.twoutrmu, nrmt11. uzwlt
Ltmu bu q.Jmll.wmumbuwLtwu Ltnqmmrwubfl, hn11.r hpuuw~wu m uw
tuwgwupwJpu uzwltm~jnLUQ, pu~L4bU uwu uzwLtwpnLJUb[lp fuuwu.QQ 
L4bll1.Q t mwubL WJUL4bU, n[l '1W[lb[lp QU~Wgpmu U[lWGgmu Ltm
mwltll.w6 hmumuu wrwq.nrtu mwmwJLtr . umb11.6Ltw6 LWLl. Ltu~~w
hwmpLtwJpu umrmLtmmrwu ~\.flnzpwuw: Umrm~pmflWJP .QWJ.QWJm
uo 6wur ubfuwuplfwlfwu Ltwqup ~n(ip Ll.flW ~wrn11. t upwuq.wuwju 
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j:!wgwuwLtwG wGI)flWI)wnGwL hn11~ OI)WJ~G m 2bflUWJ~G nbd~uGbfl~ 
1t11w: 

Uju hnl'}l:iflQ wqnUJp, ~nu~n[lp , ~WL~mu~ u LUJL uGGI)wUJLUflflbfl~ 
j:!wltwltwG liM 1.4nUJbGg~wL U!W2LUflGb[l mGbG, uwljwJu ULUUl!bL~ 
aul:illQ EP! l:iG : 1~liGw~wumu llflLUUE wqnUJnLt. ~nu~n[lm[ m ~lUL~nL
lintt pnLJL l:iG LUU!LUhml4w6: 1bUJuLUU!bU, uzw~Ltn'l q.JnLI'\LUUlGUJbuw
ltwfi ltnLLUlnL[lwfib[l~ pbflELUUJLl.m~jwG, puw~wG ~bflLUJ~U hwGI)w~Gb
llP wflUJwrwn'lw~wum~Jwu pwflO[lbguwu q.n[16mu ~w11~nll GzwuwL
Ltm~JmG mu~ Lll~Ll. hwuewJ~U U!LUfllUflUlLUUJnL~b[ln4. U!lUfllUflUlLUg
(ii:;W: 

uU1uU3ru 1nr1tr 

1wJLUUUllUU~ wlipn112 UllUflLUOEnLU 6wh6wj~G hn'lbfl[J Ulbll.LU
pwztutJ.w6 bu LbnuwUJw~wuUJwuwJ~G q.nUJm uwhuwGGb[lmu ~ w
nwuopG qwGq.ijw6Gbfln4 hwu11~1.4mli bG '-l.w[ll)bu~u~. UwpUJmum. 
LJwunJ~ . qmq.wne~ . UUJb~wuwLtwu~. Swzpfl~ . Uzngep ~ wn mwnw-
6wzn2wGGb[lmli : npnz 6wh6wJ~G qwGq.ijw6Gb(l mGbGe Gw~ Unw
flLUUlJLUG hwppwLtwJ(l~ Uwu~u~ mwpwowzr2wumu: Uju hn'lblliJ 
qpw'l.bgumu bu zmr2 25 hwq hb~UlLUfl Ulwpw6mpJmG: 

1wjLUUUJw(i~ U!LUJULUUUb[lnLU 6wh6wj~U qwuq.Ltw6ubpp tunpew
jpG 2flbflP ufiuwu W'lPJnLfl bu 6wnwJmu ~u~1.4bu q.bUJbfl~ ~nll.wJilG 
Gbp66wGgliwu, LUJUU!bu tL nbL~b~~ pwpopwl)~fl uwubppg l)bl4~ gwo
flLUilPfl uwub[l~ hnun'l. Ulb'lmuubppg wnw2LUQLUO uw~b(lbUUIJ~U 
hnuebfl~ 2flbp~ : 

Pmuw~wumpJmu~ h~uGwljwGmu pnztubn m uwumnubn bu . n
pnug ubnw6 qwuq.LtwO~ qbntunuwijnLpJLUU U!LUJULUUUb(lmU LnW(l(lW
LnL641:itnlJ. wuol'lwltJwg 6wuwl4W(lhn4.. Ljmmwljijmu bu onqwGwljwu 
Gjmpl:ipp hultwJwlJwu U!W2WflUbfl, LUJU~Geu Ulb'l.~ t mubumu 6wh6w
gmli: 1wJLUUUJwup 6wh6wJ~u hn'lbrmu, ~um lllrn~.tu.'l).Upp~uwG
JwGp, opq.wGwljwG Gjmpbp~ ewuwlj~ Ljwpn'l. t UlLUUlwGLtbL 20-30-llg, 
lipG~u 70-SO%: 

tu.'"~l.U~Il~liwGJwGp mumuGwu~ppmpJmGGbp~ gnLJg bG UJlj_bt, nn 
1LUJLUUU1LUG~ 6wh6wj~G hn'l.b[l~ pwijwljwu bp~UllUULUfll) b(i ~ WJI1 
L4LUU16wnnlj_ U!LUflnLGwljmu b(i ub6 flLUuwljmpjwlip hwGflLUJ~u UJnL
pbp: 

1wGflwU!bUJmpJmGmli b11wo 6wh6wJpG hn'l.bfl~ h~uGwljwGmli 
m(ibG ~mJL pplJ.wJpG nbwljgpw: UbtuwG~Ljw~wG Ljwqu~ Ljwpn11 t L~
GI:it pbpu Ljwijwlj_wqwJ~G~g u~G~u pbpu ~wLtwJpG: labp~ ubtuwG~~w
LtwG ~wqli~ hwGijbu t qLUL~U hwU1~LUL4bU q.bUJwhnijpUJGb[lnLU, np
mhrt hn'l.brG wnw2wgbL bG 2(1wpbpm4wJ~G pbpt.twoeubpp Ltnw : 
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1LUJLUUU1LUU~ n11n2 UlLU[lLUOLU2fl2LUUGb[lnLU (Swz~ll. '-l.LU[ll)bu~u ~ 
wnu) mGbue UJnfl~LUJ~u qwuq.4.w6ubfl, n[lUJb'1~9 hwJPLUJP4w6 UJn[l
~~ U!LUflnLULU~nLU t O[lq.wuw~wu UjnLpb[l~ ub6 U!W2WflUb[l ~ oq.UJw
q.n[164.mu t n[11.4bu U!WflLUflUlLUuJmp: 

Snfl~LUJ~G hn11b11~ U!LU[lmGw~mu bu pnLJUbfl~u wuh[lwdbzUl 
uGui)LUflLUfl UJmpbfl, wnwuouw1.4bu wqnUJ~ hu~wJw~wu lijnUJI:iu~
g~LUL U!W2LU[1Ub[l: 

~[lwpwuw~wu U!LUJUwGub[l~ ~mpntumpjmu~. uwuuwijn[lLUU!bU 
tunflELUJ~u 2flbfl~ ~2bgmu~. wnw2 t pb[lmli hn'lwq.nJwguwu un11 
U!LUJliwuubfl m hn'lwJ~G nbd~uubfl, n11~ hbUJ~wuenLt zwUl UJb'lbflmu 
l)flLUUE ~ueuwlibL~n[lwg~LUJ~ b[j bupwfl~Ltmu m ijb[lw64.mu uzw~
uwu hwULUflU!~Ulwu~ hn11b11~: 

uwh6wJ~u hn11b11~ ~[lwgGbLm ~ uzw~bL~ I)LU2Ulbfl~ l{b[lw6bLm 
hLUULUfl wuh[lwdbzUl t ~~flLUilbL u~ ZLUflE UbL~n[lLUU1~4. U~2ngwnmu
ub[1, n[lnug uwu~G tunuijmu t UUln[l~: 

~GwJw6 6wh6wJ~G hn'lbflu mGbu pwl{w~wu pwflOfl pbfl[l~mp
Jmu, ULU~LUJG l)[lwug LU[lUllUI)[ln'lLU~LUGm~jmu~· LU[ll)jnLULUijbUJ pb[l
fl~nLPJnLU~ tu~uUJ gw611 t: UJI) hn'lbfl~ libL~n[lwg~wJ~ bupw[l~bLnLt . 
~w[ln'l bGfl 4.bflw6bL u~wuq.wuwju pwflOfl pbflfl~ hn11b11~ : 

ulj . 58.3mrwgtJ.nrt U1n[l~WJ~G qwuqlj_wOCib[l 
(4W[l$U~U~ U1W[1W0W2fl2WU). 

'-l..l.Jnijl)wG, pbpbLn4 Gwtu~~G tuU1U UbL~npwg~LUJ~ ~ 2flLUJpG 
UJGUJbumpjwG li~G~uUJpmpjwG UJ4JwLGbp~. Gzmu t. np tuU1U-mu !n
fllU9fl4w6 hn'lbfl~ Ljwqlinu~ bG 7 liLG hb~UlLUfl, UUu-mu' 40, Uuq.L~LU-
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Jmli: 4,4, =!mGq.wflrwJmli· 4,2, n.mlirwGrwJmli· 1 ,3, JJ 11 wGurw
Jmli 1 ,0, l"l11WLtlWJmli · 1,7, Lbhwul.I1wGnLLi. 3 LitG u wnG : 

=!WjWUl11WGtl l11W[lWCrj2nLLi mGbGj2 2nLfl2 25 hwq hbl.jl11W[l 6wh
OWJtlG hnrtbfl, n[lnGE libfl uwl.jw4_whn'1 hwGf1WL4bl11ntp)wG hwliwfl 
q.JnL'1Wl11Gl11buwl.jwG hn'1Wl11buEbflll l..t, wnw2rG hbflprG. 4_wflbtwhn
'1bflll w4_btwgliwG l.jw[ll..tnfl nbqbf14.4wf1n'1 bG hwGI)ruwGwr 

tiwh6wJrG hn'1bflll t.'ibttln[lwgrwJr hllt.'iGwl.jwG t.'il12ngwnnu1o hn
llbflll zn[lwgmt.'iG t : ~n[lwgliwG 6wGWL4W[lhn4_ 4_b[lwg4_mt.'i t PnLJUbflr 
hwt.'iwfl t{Gwuwl.jwfl q.b[ltunGwt{mpJnLUQ u hn11mt.'i ul.I1bl1<'r4.nuj bG 
pGwl.jwGn(j OI)WJilG m 2DflOWJru nbctrt.'iub[l , rul.j t.lbf12rGObf1tlU 
hbl11uwGJ2nt.l wl.jl11rt{wumt.'i bu hnrtmt.'i Ljwl11wf1t.ln'1 LjbGuwpwGwl.jwG 
LllflngbuGbflQ, LWt.lwGmt.'i t Gflw uGGI)wJru nbctrt.'io: 

tiwh6wJrG hn'1bflQ ~n[lwgObtru L4bl11E t tuul11n[lbG L4WhL4wGbt 
~n[lwgt.'iwG Gn[lt.'iQ . tunflEWJtlG 2flbflll Liwl.jWfli)Wl.jQ, n[1L4buqr wnw2 
~q.wu wugwGLJwtr b[lunLJpGbfl : ~n[lwgliwG Gn[lt.'iQ tuwtul11btm I)Dlll
Entli l.jwf1n'1 t l11b'1r mGbGwt l11nfl:Pr w11wq. hwOEwJGwgmli , t.'ibtrn
flwgt{w<'r l11W[1WCrEr u LJtlg I)W2l11Dflil 2flWJtlG nbd'tllitl t{Wl11Wgmli , l)[lG
Gwd'wJrG 2flbflll hbl11 uGGI)Wl11Wflflbflll hbnwgmli u wnG: 

COI)hWUflWL4bU pnLJUDflll war m qw[lq.wgliw(i pGwl.jwGnG 2[1W-
2D[lliWJpG , OI)WJrG. uGGI)WJilG nbctrt.'iGbfl ul11bl1<'rbtm hwliwfl tun 1112w
J!1G 2flbflr LiwlJwf11lw4o L4Dl11E t o.6 Libl11f1r9 pw 11a11 u 1,3-1 ,5 t.'ibl11flilg 
tunfl arGr: 

=!w0flWL4bl11mpJw0 hjmupuwJilG l11WflWCrWZf12WGGb[lmt.'i U.U
L4Wl11JWGI14n'1Lillg ljWl11W[lt{W<'r mumt.'iGwup[lntpjnLGGb[lpg L4W[lqt.lbt 
t, nfl pGwljwGnO hn11wJrG nbctpliGbfl bu ul11brt<'rt.lmli , bflp tunflEWJrG 
2flbflll t.'iwl.jWfli)WljQ GwtuwgwGEWJ!lG 2f12WGmli 80-100 uli-rg LllW
ljwu tunflnLPJWU ~t. rul.j pnLJUDflil t{bq.bl11wgpwJr QGpwgj2mt.'i 2nLflQ 
150-160 uli t.'iwljWfli)Wl.jll t.lflw t l.jw(iq.Gw<'r: 

tiwh6wJpG hnrtbflll t.'ibtllnflwgpwjpG qmq.QGpwg L4bl11E t wq.rn
l11btuGpl.jwl.jwG m wq.[lnt.'ibtllnf1wl11r4. Lil12ngwnmliGbflll 4rf1wnmt.'imi 
twt{wgObtl)flwug LJmtl11mf1wl.jwG 4.r6w4o : 

uwtuLJrG tun[lh[li)WJPU UrmpjmGmt.'i nt Wfll11WUWht.'iwGjwG b[ll.j[l
Gb[lmli ljWl11WflWCr hbl11wqnl11nLpJmGGb[lG wumt.'i bG WJG LiwupG, nr 
6wh6wJrG hn'1bflll Libtrnf1wgpwJ!l m 4nttl11nt[lwl.jwGwgliwO hwliwfl, 
pwgp hlll)flnlibt!lnf1Wl11pt{ t.'il12ngwnmt.'iGb[1pg , wGh[lwctbzl11 t l.jp[lwnbt 
Gwl..t Lip ZWflE hwliwtllfl Lir2ngwnmt.'iGb[1 : Ubtllnf1wg4.n'1 6wh6wJrG 
qwGq.t{w<'rGbflmli wGh[1wctbzl11 t wnw2!1G hbflpllG 411f1wnbt hnrtr Li zw
ljmpJwG 6pzl11 hwliwl.jw[lq. , l.jwf1q.w4_nrbt G[lwGmt.'i uGGI)Wl11Wflflbf111 
hwl{Wj2Wq.[lt.'iwG l.jbGuwpwGwl.jwG Lll[lngbuGb[lQ , WJU L4WflWfll11WgGbt 
hWUj2WJpU L4WflW[ll11WUJnLpb[1nl{: tiwh6wjpG hn'1b[1Q unl{n[lwpw[l 
WrtJ2Wl11 bG t.'itll.jflnl11w[l[lb[lpg (Cu, Co, Mo. Br u WJLG) , hbl11uWL4bu 

260 

wGh[1wd'bzl11 t t!lGmt.'i t.'iwl.jflnl11Wflflbflr9 pwgp hnrt Lil11gGbt Gwu wGh
f1wd'bzLI1 t.'irLJrnl11wf1f1bf1: 

<Dn[1Cbfln4. L4Wflqt.lbt t , n[l ~n[lwgt{w<'r l11nf1:Pw6wh6wJrG hn'1b
flnLli wnw4_bt OL4l11llliWL 2flWJrG. OI)WJrG m 2bflliWJtlU LllWJLiwGGb[l bu 
ul11b11<'rt.lmli, bflp l.jmuwl.jwG hnrtQ Lizwl.j4_mli t 35 uli tunrmpJwt.'ip u w
L4W l.jWlllW[l4_f1Lt.'i t bnwl.jr llrul.jw4_n[lntli : uliw(i Lizwl.jmp)WU l)bL4EntLl 
hn11mli w4_btt't tw4. :Pilq!ll.jwl.jwG hwl11l.jmpJmG0b[1 bG ul11brt<'r4_mli u 
t.'izw44.n'1 q.jnLJ\Wl11Gl11buwljwG l.jnLLl11nL[lWUDflr9 w4_btr PWflC[l pbflE t 
ul11wg4_mli : Urwctwt.'iwGwlj L4Wf1q4.w<'r t . n[l Gt.'iwG Lizwl.jmpJwG l)blll- . 
Entli bflbE l11Wflmt.'i hwGEWJrG GJmpbflr EWOwLJo hn11mli w4_btwGmli 
t 0,74-0,92%-nLt: 

b4.flnL4wlJwG n11nz bf14f1Gbflmli hnrtr ol)wJru nbctrur l.jwf1q.w4.nf1-
t.'iwG hwUWfl nnnq.l{n11 2flbf1Q hwq.bgGmu bG pp4_w<'rGn4_ , hn11r Ub2 Ol) 
bG L!l~mli Ljwu hn11 Lil11gGmt.'i WJGL41lull W'1bfl , n[lnGE ppt{w<'rpG tG LllW
flntGwljmli : 

tiwh6wJI1G hn'1bflll wb[lwgrwJil mctbrtwguwu hwUwfl l)flWl.jwG 
l)bfl l.jwflnrt t l.jwl11wflbt L!lwl.j <'rwl.jnl11rGbf1nt.l lllWflpbfl L.4ntllt.'ib[1Gbflll 
oq.l11wq.n[l<'rmt.'iQ, nflr l)bL4J2nLt.'i hnrtQ pw4_wl.jwG hwf1ul.I1wGmu t o11nLt 
UJu hw[lgbflll LiwupG tunubt bGE «Uq.rnt.'ibttlnf1wgrwG u hn'1bflll LJmt
l11ntflwl.jwGwgmt.'iQ» pwctGmt.'i : 

unfl Libtpn[lwgl{w<'r 6wh6wJrG qwGq.4_w<'rGb[1ntli wGh[lwd'bzl11 t 
t.'izw4bt wJGL41lur 4ntLl11ntf1wGbfl , n[lnGE pp4_w<'rGr Gl.jwl11t.'iwlip tlb<'r 
L4WhwG2 ~bG Gb[lljWJWgGmt.'i , WJullGEG ljw[lnrt bu pGwl.jwGnG l.jb[1L4nl{ 
w6bt m qwrq.wGwt hwt.'ibt.'iwl11wpwf1 pwf1Cfl tunGwl{mpJWG L4WJt.'iwG
Gbrmli : 

Ub[l hWUflWL4bl11nLpjwG tbnGwjpG 2fl2WGGb[1nttl l11nf1:PW6wh6w
JPU hn'1bflp rflwgliwG wztuwl11WGEGb[1Q L4bl11E t ul.jubt ZWflWhbfll.j 
t.'izwljwpnLJubflr t.'i zwl.jmpJmO!lg : Unw2!1G l11wfli1Gbfli1G l.jwflbtr t Li zw
lJbt l.jW[ll11n:Pilt. bq.rL4l11WQn[lbG, W[luw<'rwrtr4. l.jbflr 6wl.jGI)brt , rG~
L4bU Gwl..t l.jw11wt.'ip , q.wqw[l u WJL t.'izwl.jwpnLJUb[l: 

tiwh6wJrG hn'1bflll tlbtllnflwgt.'iwG hwf1gbrn4. brljwfl l11WflpGbfl 
qpw'14.bt t Lllfln:P. tu .UrflnliwujwGQ, n[lQ rfl wztuwl11ntpjntGGb[1ntli 
l114.bt t WJG L!lnL!lntumpJmOGbflQ , n[lnGE l11brtr bG mGbGmt.'i hnrtmli 
l)[lwGg ~n[lwgtlw(i m q.JntrtWl11Gl11buwl.jwG rflwgt.'iwG QUf}WQEnttl : 

Snfl:PD wrctbEw4.nf1 L4WflWfll11WGJmp t : Snfl:Pr Wfld'DEQ n[1L4bu 
L4WflWfll11WGJnLP tt w4_btll t pwflC[lwGmt.'i , bflp Ljnt.'il4nul.I1wg4_mt.'i t 
qwGwqwG hwGEWJ!lG GJntpbflr· t.'iwuGwl{nf1WL4bu Lintuflr . :pnu:Pnflw
l.jwG L4Wf1Wfll11WGJntpbflll , q.nliW'1Pil m q.nt.'iw'1pwhb'1nL411 hbl11 : Swtl
EWflll hwt.'iw[l oq.l11wq.n[l<'r4_w<'r l11nfl:PQ pwf1CflW[ld'bE O[lq.wGwl.jwG 
L4WflW[ll11WUJnLp t : 
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l"lwpbp~ [!G~wgemu l.jmmwl.j~wo mnp~G oqmwq.np6~mo t or
qwGwl.jwG GJm~bp~g wrwwm, gw6p J:!Gflfl~nLpJmG mGbgn11. . hwml.jw
ll.lhu Gnp ubt~npwg~w6 W11.nLU1-WL4WL~ . j:!LUflQWpnUl l.j~uwwGUJUllU
UlWJ~G qnpz hnll.hfl[! lllWflWflUlWgGbtm hwuwp: 

6whawmnp~wJ~G qwGq~w6Gbpmu mnp~tJ hwGmJptJg hbmn w
qwm~wo lllW[lWOnLf)JntGGbp[! 6pzlll uzwLJbtm flbll.lQnLO l.jwpbttJ t ~b
rw6bt utJwGqwuwJG pbppp hn11.trp: o..ttr2tJG mwppGbrpG Y.wrf'lbGpup , 
SwzprtJ. UmbttJwGw~wGtJ , Q-mqnretJ mwpowzr2wGGbpmu t.ltrwu
zw4t.lw6 mnr~wJtJG hul.jwjwl.jwG qwGq.~w6Gbp t.lbpw6~hl bG t.lwpb
LWhnqbp~ u llflWGgmu uzwl.jnu'i bG up zwre wrcttew~nr !fJnlll.WUlG
lllbuw4wG l.jnqmmpwGbp: 

Snp~tJ uGwgnpflGbpG wpwq hwGewJGwgGbtm hwuwfl wGhpw
ctbzm t WJG tuwnGbt (~bpw6w6LJbt) umnppG hwGQWJpG Gjmpbpnt.l hw
pmum hnll.wzbpmtJ hbm, npll.lbuqp hwpumwGw WJI'l Gjmpbpn~ . pG ~
lliDU Gwu lJtwGnll. hwuwttJfl[! hwpumwGw hnll.WLlJWLP ubUlWil.Gbpnt.l: 

Pwpap J:!hpppmpJwG hn11. umbl1.6btm hwuwr !lllDUlQ t mnp:pG 
wupnl1.2nL13JWup hwGbt. npnz zbpm (upGlu 0,5 ubmp) UlhUlQ t UlWh
UlWGbt: ~bmwqw CSwhOwguwG lllllngbuGbpQ LjwGtubtm hwuwpl.llbUlQ 
t !nrwgGnq gwGg[! l{bpwl.jwGqGbt' tupum hwz~p wnGbtnll 2f1bpp 
uGuwG W11.PJmrGbf1Q, tnpwguwG Gnpu[! l.t WJL hwpgbr: 

Snp~~ t.lbpwuzw4mutJg hbllln mwpw6mf1JmGGbrf:! Ujblllfl t hwp
~bgGbt : t:Jpb hnrw tu~um p13m t (pH< 5-~g), wlllw 4wmwpmu bG 4flw
gmo: UL.wGtJ w~wqwGnu'i , hwm4wlllbu Y.wpl)bGpup tnwrwowzr2w
Gmu, mnp~p t.lbpwuzwl.juwG qwGq~w6Gbpmd hn11.G mGp htJuGwJ~G 
nbwl!gpw: uuwG mwpwOnLf1JnLGGbrmu wGhflwdbzm t hn11. umgGbt 
FeSo4 7Hz0 t.. WlliUJ uzw4bt qJnLil.WlllGUlbuwl!wG LjnqtnmrwGbr' 
uwhuwGbtn~ f'lflWGg 6pzm hw2nflflWl.jwGmf)JnLG: 

'flpn~. tu.Uj1pf1uwGJwGp bp4wflWUJW munu'iGwutJpmf1JnLGGbp(l 
gnqg b(i mt.lbt. np awh6wJpG hnll.h!lQ ~npwgGbtmg hbmn 3-4 mwp4_w 
uzw4nLI3JWU hbmuwGenl{ ~bp bG WO~nu'i pwpap W(1U1Wf'l(1Tlll.WlJw
[mt~jmG mGbgnq hnqbpp , nrnGe tJpbGg hwml.jmf)JntGGbpn~ qpbpb 
!bG mwppbpt.lmu GmJG 2112wGGtrp ul.twhn11.trpg: 

nLUmuGwutJpmf)jmGubf1Q QnLJ9 tG mt.lbt, np lizw4mf1JWG 6tJzm 
hwliwl.jwpq 4tJrwnbtm f'lhl..4emu (35 uu tunrmpJwup ~wr. tnwl.jtJ 
f1pul.jw4_npmu, hwGewJpG lliWflWfllllWGJmpbpnt.l L4Wf1Wf1Ulwgmu l.t 
WJLG) ub[pnrwgt.lw6 umr:PwawhOWjtJG hnll.GflnLU 4wrbttJ t wl'ibgGbt 
upG!l.t 376g/h l.jwpmn~~l. 575g/hw bqplliUlWgnpbG, 1120g/h wruw-
6wql.jtJ LjwGw ~ qwGql{w6, 480g/h 6w4Gflbl1.. 870g/h LJbrwJtJG QGI)b
qbGGbrtJ LjwGw ~ qwGqt.lw6 l.t WJLG (U.UL4WU1JWG, 1967): 
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Lt:Jfl.uUULSUflU31-'u Q.nSnt 1Wlt:Jf1 

LbnGwwGmwnw)~G qnm~G qpw11.bgGmu t 1wJwumwGtJ hJmutw
wrutuwG lllWf1WOW2f12WGGbrtJ (1"'2uwG , unjbupbpjWG, IClmuwGjwG , 
Swt.lmz) u ~wGqbqmrP (4wl..4wG, Q.nrpu) mwpwoer qqwttJ uwuQ: n! 
ub6 qwGqt.lw6Cibp hwG!ltJlllnlll bG UpttJw qbmtJ wtl_wqwGntu, Q.bll.w
uw 1tnGwzfl.PWJP hwpwt.l-wruulllJWG tWG2brmu, owq4mGJW9 tbn
Gwz11pwJtJ uwhuwGGt[lmu l.t wnG: LbnGwGmwnw)~G qnmtJG mwpw6-
~mu t ont.l~ uw4bpunLJp~g 800-2000 u J:!Wf1Cf1nLf1JWG uwhuwGGbpmu 
u qpw 11tgGmu t 520,07 hwq hbl!mwp l.jwtl hwGrwl4bmmpJwG mw
pwoer 18,28%: u1umbrt wGmwnGbpG m 13tlJmmGbpQ qpwrtbgGmu bG 
9,8%, uGwgw6 UWU(! I)Wfl~GwqmjG htmwGmwnwjpG lllWtDLUUUlLU
Gwgt.lw6 Ljwu tbnGwjpG hbmwGmwnwjtJG zwqwGwl.jwqnqG hnrtbpG 
bG , npnGQ oqmwqnp6~mu bG up zwpfl f'lwzmwjpG 4mtmmpwGbpp, 
tuwqnrttJ. 1..4lll'lWlllntUbptJ uzwl.jmpJWU l.jwu wrmmtJ hwuwp: 

fl.bt~b~Q 1tnuwjj1G, tupum l.jUlfllllt.lw6 t , 13bfl m f'ltJE LWU2bf1tJ qb
pwl.jznmf)JWUJ:! : LbnGwwGmwnwjpG qnmm U1Wf1WOE£! tuputn 
Ljmpmt.lw6 t Ljppabpn4_, anpwl.jwttJnunrwl!wJpG gwGgnt.l. pwquwptJt.l. 
qbmbptJ hnLGtpn~ l.t ctwtlwGw4 wn ctwuwGwl.j qnp6nrt 2flWJtJG hn
uwGeGbrn4.: Qum L.U.Y.wtbuJwGp (1956) tbnGwwGmwnwjpG qnmm 
htJuGwl.jwG 2f12WGGbptJ (unjbupbf1JWU, lamuwu)WU , P2uWG , Sw4.mz , 
4WL4WG) U1Wf1WO{?[! [!Ulll uwl.jbpunLJI3tJ f)DQnLf)JWU wumtJ6wuj1 
hbmuJWL UJwml.jbpG t GbplJwJwgGmu· dtJG!l.t 3° -!113ntll 13bQ o hwpf1~Lf'l"~ 
JmGGhp[! qnwrtbgGmu bG [!UI)hwGmp mwpw6nLf1JWU 1,9 Vo, 3-5 -[! 
1,7%, 5-15°-[!· 44,3%, 15-20°-[! ' 19,8% , >20°-~g · 32,3%: Oum l>.U. 
Q.l.tnpqJwGp u l"l.U.'T\nrtnuJwGtJ ( 1970) hwzl{wpl.jGtptJ, Gz4.w6 2f12WG
Gbpmu hwpp mwpwOnLf)JntGGb['l[! qpwrtbgGmu bG (!Uf'lhwump lllW

flWOfltJ 1,3%, pul.j LWU2bf1Q 98,7%: LwG2brtJ 59 ,2%-[! umt.ltrwhwjwg 
bG, ~u4 uGwgw6 40,8%-[!' wpl.twhw)wg: 

LbnGwwGmwnwjpG qnm~G W!!!t"l t [!Gl.jGnu'i iwtlJw~np gmpm 
4LtJI'iwJn~ : Uunwu(!, pwg~ wnwGa~G mwptJGbp~g . un4_npwpwp 
bpwzm, tJul.j MnwG[! mdbrt uwnGwuwGpeGbp !bG ttJGmu : ~rn wump
awGtJg pwpCJl Wfli)JnLUWt.lbm 2trumf)JLUU (!Uf'lhWGmr qmuW[l[! utJ2tlG 
hwz~nt.l 3000°C t: :JubnQ ubrtu t , tu~m 6Gw6w6Ljnt.l. Of'lP hwrwpbrnu
LjwG tunGwt.lnt13JnLUQ hwuGnu'i t 70-80%-p: 

StrtmuGbptJ utJ2~G mwpbl.jwG flLUUWl.j[! tbnGwwGmwnwJtJG qn
mmu hwuGmu t 600-700 uu-tJ , tJul.j uf1 EWGp pGnpnz opJbl.jmGbp~ 
mt.I.JwtGbpn~· 535 uu-tJ: 

LbnGwwGmwnwJtJG qnmmu hfluGw4wGmu 6Ltwt.lnrt.lbt bG tbn· 
GwJilG f'lWfliGwqnLJG wGmwnwJtJG. tbnGuJJtJG qnpz wGmwnwJpG , tbn
Gw6uw lj lllflPilUWUlW JtJG llnf1WllltJUJb p: 
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Ltnl.~U3ru 'lUr~uuqnt3u uusunu3ru ~ntttr 

1wJwumwunul flWfliuwqmJG wGmwnwJru hnrthll[! mwpwo4_mu 
tu on4.r tlwljbfll.tntJ~rg 700-1700 t1 pwflllflnt~JwG 4.pw 1.t qpwrttgGmu 
tu 479 hwq htljmwfl 4wl1 hwupwl.ljbmm~JwG hnrtwJru owo4mJ~r 
15.4'%-[! : UJu hnrtbfl[J lll.tw4_np4.bL bu iW4Jw4nfl UlWE wumwnwJflu 
4LrllwJr L4WJLlwGGbpmtl, lJwrtum m hw!Swpbum wumwnwmtuwljub
flr UlW 4, l.ljnp-1>rflrtnubfl tJ, Lltpq.bL GbptJ , mm-1>w Pll blJirwu bflfl , qpw utJ
UlWiltJnptJmubfltJ, 4flWEWflbptJ, w4_wqwEwf1bpr hnrttlwhwfl4.w6 uJm
pbflr , tJUil.ljbU uwl.t nrtnrtWPbflnLI.jWjtJG ljw4_wtlwqw]tJu m 4w4.WJtJu 
ljmmwljmtlGbflr 4.flw: 

1wjWUU1wur llWfliGwqnlju WUUlWnWJru hnrtbflG mumtluwurflbL 
b(i P .u . 4Lnl.ljnmntlulJru. tu . "1 .UrflrtlwGJwun. P.3w . qwL umJwu[! . 
u . r . ~rm!.Jwun, u .u. 'lmurwowuwGf:! , n..u. t 11ruwG[!, q.u .raw11t.tnu1w(iQ 
t.t m11r2ut,: 

Uurlflljntlljwumtl m hwm4wUJbu 1wjwumwumtl ljwmwptlwo m
umtluwurflnL~JmuGbfl[! tl4wJml1 tu WJu tlwuru. n11 'lWfliuwqnLJu w[i 
mwnwJru hnrtbfl[! rflbug UJfln-1>rLr ljwnmg4_w6Entl, Eflllrwljwu m -1>r
q/llJwErlltJwljwu wnwGllGwhwmljm~JmuGbfln4.. hnrtr 4LwGnrt hwtlw
Lrll/1 hwqbg4_wompJwG punLJ~n4 l.t WJL hwmljm~JmGGbflntl L4WflQ 
mwflpbfltlmtl tG qn112 wGmwnwJru hnrtbflrg: 

Ur 2WflP hbmwqnmnrtuhflr ljwfl6rEnt.l 'lWfliUWqntJU wumwnw
JrG hnrtbfl[! hwu11ruwGmtl bG ur 'lhL4EntU ul.twhnrtbflr m zwqwGw
ljwqmJu hnrtbfltJ, rulj tljmu 'lhl4Entl1 ' ul.twhnrtbflfl l.t qnflz wumwnw
JrG hnrtbflr wugnrtr4 qbGbmtJI.jwljwu wumrnwu[! : 

'lWfliUWqnt]u wumwnwjtJu hn~bflfl U1Wflw6tlwu qnmnu) tltJ2ru 
mwflbljwu 2h(1UnL~JntG[! 9°C, [lulj 10 C-rg pwflllfl 2trum~Jwu q.mtlw
fll:! hwuGmu t 3000°, mt11mtlubflr ur2rG mw,tljwG pwuwlJ[! ~r qt-
11wqwugmu 570 uo: 

1wJwumwGr mwpwopmo ntll.llwllrq. qnmrlJwum~Jwu zwpEmt1 
LhnGwJru llW(1iGwqmJu wGmwnwJru hn11h11[! qLtuwt.lnflwL4bu qpw
rtbgGmu bG LbnuwJru ul.twhnrthflr l.t qnrz wumwnwJru hnll.bflfl u[l-
2WGI.jJWL qwuqt.[woubfl[!: UJu hn11h11Q hwu11tu tu qwLru Lt.lwg4_wa, 
mrl4r4 nL ljwflpnuwmwJrG bG~wmrL4bflnt.l : ~t.[wgt.[wo llWfliGwqnLJO 
wumwnwJru hnll.bfl[! qpw11.tgumu bu umt.lbflwhwJwg LWG2bfl[! l.t 
lll.twt.lnflt.lbL bu hwuttlwmwpwfl wt.lhLr tunuwt.[ L4WJllwGGbrmt1, pwu 
mrutr4 m ljwrpnuwmwJrG bG~wuirL4h/l[!: 

liJU hnrtbfl[! pUm~wqf14.ntt1 bO llWfl~Uwq.ntjG m dmq. llWfl~UW
qmjG qmJunt.[, hmt1mur pwt.[wljwO pwrllr L4Wflntuwljm~Jwtlp (10-
14%), nfl[! tunflnL~JWU nlll.'lnL~jWQp W[lWq u4_wqmU t: 1ntt1ntUWJrG 
uJmpbflmtl hmtlrGw~pmGbflfl m -1>mLt.lnp~mub11r ,gwGwljQ qflb~b 
hwl[WUWfl t: 
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Urumuw4 21 

. '1LU[l~Uwqm]U WUlilWOWJilU hnrtbflll etnltJw4wu m 
.'jltJqll4wellllllw4wu hwli14mpJmuubflt:! (n.u.t'llluwu L. mflllzubp, 1976): 

_ ... 

~ 
~ 

1nrtllLI1PUJt:! '3 0 

#. r::: c:;j 
L. §: "' 0 
hGJ')WliltJlll[! r::: r::: 0 r:::. 3 

c:":::: c: .2;;, .c 

3 
I.:J 
..C:.":::: 

= & 3~ = 0 -o c:... c:jO r:::.CI 
3 .c r:::. ... 0'.0 
~I.:J 3 -:::! CJ3 
oo~-=r~ . ~ 
3r:::~=r::::' I"' 
55§.~.§ a.3 

Cli 

Ll{wgl{wc'J 
... r--

0-10 14,1 ~4w 40,3 6,6 
flUJfl~Gw-

10-26 3.7 ~4w qnLJG wu- 39,1 6,7 

lilWOUJJilU 26-49 2,2 ~ 4w 33,4 6,5 

49-64 1.4 ~4w 38,6 6,8 

64-85 1,4 ~4w 37,6 7,7 

85-107 0,8 ~ 4(j 38,9 7,3 
-- ---- r----..... _ .. 

Slll1!114 0-14 9,9 ~4w 
flWfl~UW-

14-35 3,4 3,1 qmJG wu- I 
lilWOLUJilU 35-50 1,0 4,0 

39,2 6,9 

35. 1 7,5 

34,8 8,2 

50-94 0.9 3,9 33,8 8,2 

94-115 0,8 2.4 16,9 8.2 

115-145 0.7 7,3 17,8 8,3 
·---

ltwf1pnGw- 2-16 10,8 1.9 22,8 7,8 
lilwJilu 

16-31 4,5 5,2 fJWNUW- 15,6 8,0 

qnLJ!i wu- 31-43 2,5 7,5 17.0 7,5 
LilWOWJtJii 

43-120 1,2 8,9 19,8 7,9 
· -----·--.. __ 

u4Wf1Wq.f14.nll. hnllbflG m(ib(j qLtuwl[n[lWl.ljbU ljwl[wl[wqwjtJu db
tuwGtJI.jwljwG ljwqo : UGgn11.rlJ ( B hnflrqnG) 1.t umnflrG hnflrqnuub(1nttl 
G4wmt.[mu t Ltwt.lwJrG -1>flwlJgrwGbflr ljmmwljmu· -1>rqrlJw4wu ljwt.lf:! 
hwnwtu hwuGmtl t 55-70%-r: 4Lw0uwG mwflnrtm~JntG[! pwflllfl t . 
lJLwGt.[w6 ljwmrnGGbflr ljwqunul qbflwltznnllf:! Ca-G t: ntwljgrwu ~t
qn.Q ljwtl ~nLJL hrt1GwJru t: UJu hnll.b(1u mubG pwflbLw4 -1>rqtJI.jwltwu 
m 2rw-1>rqrljwljwu hwmLtm~JmuGbfl, LWt.l wf1mwhwJmt.lw6 umf1m4-
mmf1w: 
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Urumuwli 22 
'1w[l~Gwe+mJG wGlilWflWJ~G hnflti[l~ 2fl LU~~q~ljLuljwiJ hwUlljntpjm GGti[l(! 

(S! .U.'lwl[mG2JWG , ~ . LUw iJ mljjwG , 1970) 

Snljnuuti[lnl[ hnfl~ 42fl~ IJ I.jwlll liw lip ! ~flLUpwLtlw iJg b - l 
- ~ L~ntpJmG[!(h =5 ~ 

"=.~ 
CJ c: ' CJ I 
'3 3o 

lun[lmpJnLU(! , uli ~ c: .::lc: o= ""~ C:.o 3 ~ ~3 c: c: = 
d'.o C:o .2.§: c::.. 

'<Js-3 3 d'~ 
.J;l 

'<JC: c: "" 
.J;l 

;5-=r' 3-=r' 3.§. = '<JCJ 3' 
-=r'3CJ "' 3 o"3.§' -=r'3 ~ c::.. c: c: .J;l 

3.:Jo 3"" 3"" ~ ="" 5'-:::3 ~ 
"' c: ~ CQ.2_ -::J'C:C: c::..~ ..c::..3 "=' 
:::1.2.!:. ..:>.2.Cil -'.§. C'O ::l 

1-1 4 12,3 15,9 37. 0 50,4 I 1 - ~(j 1,08 

14-35 10,9 14,3 33 ,6 45,5 2-[111 0 ,93 

35-50 10,6 12,0 31 ,4 36.8 3- [111 0 .88 

50-94 9,7 12,3 30 ,2 36.2 4-[111 0 ,88 

94-115 6 ,1 11 ,3 27,8 35,8 -

UGmwnl1g wqwmLl.w6 mwpw6mpJmGubpQ mwljlwumwGwgLl.w6 
bG 1.! wml1 bG QGLjGmd pwpap wqpnwplllW'li1W4wG gmgwGI1zGbpnLl. 
(hmdmul1 . QG'lhwGmp wqnml1. zwpctmG lJwLI1ntdl1 pwpap UJWpmuw
ljmpJnLUQ , LWLl. umpmljmmpwJI1G Ll.l16wljQ 1.! WJLU) : '1wp~GwqmJG mw
LjlwumwGwgLl.w6 hn'l.bpQ, qpbpb wnwGg pwgwnmpJwG , mwpw6Ll.w6 
bG hwGpwUJbmmpJwG pnLnr wGmwnwJI1G 2112wGGbpmd 1.! mwpw6-
Ll.md bG 6n4.11 dwljbpl!nLJpl1g 800-1500 d pwpapmpJwu Ll.rw . qpw 11bg
Gmd 86,2 hwq.hbljmwp: Y.wrbLwhn'l.brl1 mwlj qpw11Ll.w6 bG 20,3, 
hwq.hbljmwp wpnmwLl.wJpbpl1 mwlj' 25,2 hwq.hbljmwp, 11u4 duw
gw6 40,7 hwq.hbljmwpQ ~11 oqmwqnp6Ll.md q_JnL'l.WlllGlllbumpJwG 
db2: 

SwljlwumwGwgLtw6 'lWI1~GwqnLJG hn'l.bpQ, npnG.Q oqmwqnpo
Ll.md bG npUjbU Ll.wrbLWhn'l.br. wml1 bG QGLjGmd PnLJL Wj1l11WhWjlll
Ll.w6 ummpljmmpwJnLl., hw6wtu dwljbpbul1g mubG Ljlnzb - hwmi1Ljw
JI1G Ljwd Ljlnzb-LjGaljwJI1G ummljmmpw: Ubtuwujlljwljw(l LjwqdQ db6 
dwuwdp LjwLl.wLl.wqwJI1G t . hmdmul1 UJWpmGwljmpJnLUQ hn1111 Ll.bri1G 
zbpmbpmd lllWlllwuLl.md t 3-6%-11 uwhdwGGbpnuj , npQ UJpn~I1LP tun
pntpJWU hbm tul1um UJwljwumd t : 

'1wp~GwqnLJG wGmwnwJI1G mwljlwumLu[nugLl.w6 hn'l.bPQ db6 
mwpw6mpJmGGbrl1 uwhdwGGbpmd tpnqwg 1~HJ O b(~: tpnql1wJI1 bG
pwpljLl.w6 hn11brmd hmdmul1 .QwGwLm Ll.bpl1t' hnpl1qn[IGbpmd ~p qb
(lwqwGgmd 2-2,5%: '-lwpbLUJhn'l.brl1 wqnnwr1ln1Uil!iW I.J IUU, dwuuw-

2o6 

Ll.npwUJbU 211WJI1G hwlllljnLJ3JntGGbpQ wGpwpbLWLl. bG , npl1 hbml!wG
.QnLl. rwwGg hwljwtpnql1nG 'll1dwrwn'l.wlJwGntJ3JnLGQ pwpap ~t: 

ulj. 59.UGU1Wfl~ WUU1~6wGwpw[1 11liC+flWI1WQ~WG 1.. 
UlW[lWOQ~ lilWLtlWUUlWUWQnLU[!. 

tpnql1nG UJpngbuGbrl1 pmLwgdwG qnp6md db6 11b11 bG tuw11.md 
wGmwnGbpG m pljlmmGbpQ , npnG.Q, hw6wtu 2112WLPW4bLnLl. 'lW2lllb-
11Q . hntUWLI1npbG UJW2lllUJWGmd bG hn'l.Q .QWJ.QWJntdl1g : 

'1wp~GwqnLJG wGmwnwJI1G mwljlwumwGwgLl.w6 hn'l.bpmd Ljw
rbLI1 t dzwlj bL tuw'l.n'l., UJlll'l.Wlll mGbp , Ljwpm n~I1L otuwtunm , bqi1UJ
mwgnpbG 1.! WJL qJnL'l.WlllGmbuwljwG dzwljwpmJubp: 

L.lj . 60 .Cl~hm Gnu[lmUlutifl~ l[bf12~G Glim2Gb[1[! Ut..wuw L6~ 
hjnLU~UWJ~U wi.fl~(j (YW[111b[i~u~ UlW[lWGW2f12WU ). 
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~flwhwLtweGbflnLU, n[llilbrt wGLilwn m Lflwflpwu tunlilwpmuw
~wGmpjmG ~~w . Lflmtufl UWJflWLilbuw~Gb[l~ wn~WJnLPJWG flbummu 
ll~Q LWU2bfl[! bGpwfl~Llmu bG 2flWJ~U hnuwGQGb[l~ QWJQWJ~~ q.n[16m
GbmpJWU[! : 1brtbrtWJ~G wGo[lL.Gbfl~ L. pmnG qGhwL~ dwuwGw~ '1b
pbfl, 4nrtP2nLfl q.blilbflQ L. dwuwGw~wLlnfl q.nponrt q.blilbpQ hu~WJW
~wG QWUW~nLPJWUp ~WflOfl qwGq.Ll.w6 bG pbpmu m ~mlilw~nu.l 
lllWflpbp ~nGbpmu ~wu hbrtbrtwlllGbp~ hmGbpmu: L~wfldbe wGlllw
nwJ~G 6w6w~mJp mGbgntl qwGq.LtwoGbpmu t[lnq~nG-hbtlbtl.WJ~G 
bpL.mJpGbp q[lbpb ~bG G~wlilLtmu: 

LbnGwwGLilwnwjpu qnlilm wnwt.lbL tpnq~WJ~ bGpwp4Ll.w6 wG
lllwnwqmp~ LilwpwompJmGGbp~ LtwflbLwhnrttbp~ zm112 97%-Q bG
pwp~Ltw6 t tpnq~wJfl : UJULilbtl h~uGw~wGmu qwpq.wgw6 t t.lw~b[lb
UWJ~G hntl.WLilW[lnLU[!: dwuwuw~w~~g onpw4Gb[1~ WllW2W9nLU 
G~wlilLtmu t hwlil~Wl.llbu Lflmtup t.lwJpWUlbuw~Gbp~ Ltrw wnw2wgw6 
hntl.WLilWflWOnLpjmGGb[lmU: 

UJu q.nlilmu hntlwq.npompJmGQ LilWflLlmt.l t ~G~l.llbu nnnq.bL~. 
WJGl.llbu tL wG2r11~ l.liWJt.lwGGb[lmu: Qnlilm uUln[l~G bGpwq.nlilnu.l 
uzw~mu bG t.l~ 2WflQ wpdbQWLl.nfl t.lb[lOW[lL.WflWPOWJ~U 4ntLLilnL[lW
Gbp, pG~l.liPUPQ bG' pqbGpG, GnbGpG, oppbGpG, GzbGtJG. L. wnG : 

Lbfl.uU3ru q.nrc uusun.u3ru 1Wlbr 

LbnuwjpG qn[lz WUL/lWilWJ~U hntlbfl[! lllW[lWOLl.mt.l bG 6n4_p uw
~bpL.nLJppg 1300-1700 u pWflOpntpjwG 4_pw (wulllWilWJPU qnlllm t.l~-
2PU L. LlbflpG UWUb[lnLU) L. oL.wLtnrLtbL bG hpuGw4wCimu Ul114_bpwhw
JW9 LWU2bf1nur LWJUWLilbflL. 6wnwlilbuw4Gbpp lllw4 (hw6wflbup , pn
tut"l . 4wrtGI1 L. WJLG), LilWQ m tunGwLllliWJUWGGbpmu: 

Qnpz wGLilwnwJpG hntlbPQ t.lb6 qwGq.Ltw6Gbfln4. hwGfl~lllnLU bG 
'1bpbfl, UrtULilL., 1wtumu, ran4_mq, tuGOn[lnLUl L. WJL q.bUlbpp 2rhw
LtweGbpmu m qpwrtbgGmu bG 130 hwq.hb4lllwp: 

QuUl mrtrtwopq. q.nlilpl.jwGmpJWU, 1WJWULilWGp npnz 2fl2WGGb
pmt.l q.n112 wGLilwnwJ~G hntlbflQ qpwrtbgGmu bG llWfl~GwqnLJG wG
LilWilWJpG m LbnGwJpG uL.whnrtbpp, pul.j npnzGbpmu flWfl~GwqnLJG 
wGLilwnwjpG L. LbnGwt.lwpqwq.blilGWJ~G hnrtbflp UP2WU4JWL t.lwubfl[! : 

1wJwulilwGp LilWflWOQmu wnw2tJG wGqwu q.npz wGLilwnwJ~Ci 
hnrtbpp LilPllll1 · nrl.llbU PUQUnL[lnlju hntl.WLilPl.ll. WU2WLilbL t b.fl.nuw
GnLtQ. «qn[lzwhnrtbp» wGLtwG Lilwl.j : npnz q.plilGw~wGGbfl (4.'1 . QL~Ci
~w. r.4..Sjnt[lpu) q.n[lz WULilWI'!WJPU hntlb[l[! ~bG llPlllnLU n[ll.llbU pGQ
UnL[lnLJU hnrtWJPU LilPl.ll , WJL n[ll.llbu lllnflqnLWJPU hn'l.bflP lllWflWUlb
uwl.jub[lpg ubl.j[!: 
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UGflfl~nLt4wumu , WJil pLtmt.l L. 1wJWUUlwGmu ~wlilwf1Ltw6 m
umuGwuppntf9JnLGGbflQ . hwGq.bgpbgpG WJU bqf1w4wgmpJwG, nfl 
wGhpwdbzlil t q.n112 wGLilwnwJtJG hnrtbflG wG2wlilbL npl.llbu tJGeGm
(lnLJG hntl.WJPG LilPlll : 

1wJWULilwGp q.npz wGLilwnwJpG hnrtbflG mumuGwupflbL bG 
U.U .'-lnqGbubGu4pG, ~.U . 4Lnlllnliln4_u4tJG , U .U . '1mGpwuwuwGQ, 
q..u .rawflL.nujWU(!, 4.Q.UbLQnUJWU[! L. r.fl..<DwpUWflWUJWU[! : 

Urumuwlj 23 
LbnGw J ~G qnpz wGunwnwJ~G hnf!bp~ Q~li~wljwG m :j>~q~4wQ~tl~w4wG 

hwunljmpJmGGbp[! (CI.U.Iclwi'].L.nuJwG. 1976) 

SnljnuGbpn4 ' CJ ' 0 ' .I 
""c:.. c ~= ..c:.. S3 ..c:..3.c: 

3CJ .c:=<:t ..c:.. "' =a , -::~ 

tunpmpJnLGQ, (lul'].hw- .oco 0" ~ _J 

hmtlmu 3 <:to c c 0 
uu GnL[l wqnun -::j' ~ Cal: :>:::-::T c c:.. ~ 

3=5-::~ CJ<Il_ C'c , -.o I _,E.&..I c ..c:..':T 
rr<IL ~c~ .J Ol-::1 c' <IL .0..,. 

0-5 8,6 ~~ 24,8 7,5 4.8 I 
npnzttwo 

I 5-31 2,2 - -
,, 

34 ,3 3,5 4 ,5 

31 -58 1,3 -- 38,3 0,6 7,1 

58-103 1,1 -- 24.5 0,3 7,3 

4-13 6,6 0,29 27,9 4,3 5,1 

13-38 2,6 0,18 14.8 5,8 3,8 

38-62 0,7 0,10 17,9 4,6 3,9 
I 

62-91 0,4 - 10,9 2.2 4~ 
91-103 0,4 - 8,7 0,8 5,5 

Qn[12 WULilWr!WJPU hntlbflU ~[lbGg wupntl2 lllfln:fltJLnLU mGbG 
qn112 'lWfl ~ Gwq.nLJG q.mGwLtnflmt.l, 6wq.muGwpwGwl.jwG hn[lpqnGGbfl~ 
~mJL LilWflpbflwl.jmu, oGLjmqwGuwG ~wu QGl.jmqwl.jGo4wJpG Ulllflm4-
111ntf1W, hnulmup t.lbOl.liW[lnLUWl.jntpjntG: 

Qul/1 Q.U.raw'lL.nuJwGp (1976), q.n112 wGLilwnwJpG hnrtbflmu hm
umup QWGw4Q 4Wf1ntl t hwuGbL 7-12%-p: 1mumu~ PW'lW'lflnLPJnL
Gmt.l :flmLLtnppmGbpQ q.b[lw~znmu bG hnt.utJGwppmGbflpG: fl.bw~
gpwG ~bqnQ t l.jwli pnLJL pp4_wjpG, pul.j 4LwGuwG lllWflntlnLPJnLUQ. 
pwflOfl : 1ntlt"l lllflnll~LQ . hwlil4Wl.llbu G[lw up2~G m GbflQpG uwubrmu . 
qLbJwgw6 t: UJU hntlbflnLU 4WflpnGwlilGb[lQ L4.wg4_w6 bG : 'l'ln'lqnLW
JpG lllflngbuGb[l[! l.jwu pwgwl.jwjmt.l bG , Ljwt.l pnLJL bG WfllilWhWJLil-
4.w6' llflWGQ q.LilG4_mli bG qw[lq.wguwG ul.jqpGwl.jwG Lflnqmu: 
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UJfl GnLJG hbrti1Gw~Q q.n112 wGlllwnWJI1G hnrtbf111 uwhuwGGb[1mu 
wG2wlllmu t llli1Ull1~ q.n112 lll.lnf1qnlwgw6 l.t J}nLJL Ujnqf1nlwgw6 bGJ}w
llli1Ulbf1: ~Ulll n['lnLu bUJ}Wllli1Ulbf111 wnw2wguwG q.n[10nLu n[1n211l Gzw
Gw~nLJ}JnLU mGI1 UWJ[1Wlllbuw~Gbf111 pGmJJ}Q : Umtnf1wpwf1 llli1Ull1~ 
q.n112 wGlllWI'lWJI1G hnrtbf'IQ wnw2wGmu bG ~Wf1pnGwlllWJI1G LiWJ[1W
Ulbuw~Gbf111, 11u~ J}nLJL Ujnf1qnLWJI1G q.n112 wGUlwnwJI1G hnrtbf'IQ. J}J}m 
uWJf1Wlllbuw~Gbf111 4.f1w : Q..U.fawfll.tnuJWUQ q.lllGmu t, n11 q.n112 wGUlw
nwJI1G hnrtbf111 lllW[1pb[1 bGJ}Wllli1Ulb[111 Wl'lW2WQUWU q.n[10nLu, pwgl1 
hnrtwnw2wgGnrt UWJf1Wlllbuw~Gbf1119. 4.6nw~wG GzwGw~nLJ}JmG mGI1 
Gwt... wGlllwnwJI1G t.j1nt.l.w6pl1 PW'1Wflf1nLJ}JmGG m flf'IW lllWf1WLm6uwG 
UjWJuwGGb['IQ: 

lo~ . 61 .1blllWGl!lWOWJtJ(j lllWLjlWUlllWUWgtlWO 
tWGflzw:j>m (SwtlmztJ mwrwowzr~>wu ). 

Q.np2 WuU1WI'lWJI1G hnrtbpmu l1.jnf1qOLWJI1G UjpngbuGbpl1 J}nLJL wp
UlWhWJlllLl.WOnLJ}JnLUQ ~wtut.J.w6 t hnrtmu lib~m~bu opul1f1Gbf111 t... hn
'1WL4WLI1 ublllWrtGbpl1 ubo UjWflnLUW~nLJ}jnLGI1g: LbnGwjtJG Wll.jW['IUb-
1111 hnrtuwhw['lliwG, wGlllwnwJI1G tf1n4.w6ptJ lllWf1f1WLm6liwG m hwG
pwjGwgliwG l.t QGflhWG['IWUjbu hnrtwq.nJwgliwG Uj[1ngbuub[1mli wnw-
2Wgw6 ub6 pwGw~nLJ}jWup ~WL911nLU[! WU[!UflhWlll tflntuwqflbgmf}
JWU ub2 ulllGbLn4. hnrtl1 ~LWGnrt hwliwLI11111 hblll , hwq.bGmli t G[1wGn4_: 
~ulll Ll.bf'ID Gzt.two hbrti1Gw411. wGlllwnwJI1G q.n112 hnrtbf'lr 4LwGI{w6 
~wllltJnGGbf111 73-95%-Q Cat, 11u~ ~LwGLtw6 H-Q QGflwubGQ 0,2-6,8%: 

UJG lllWf'IWOmf}JnLGGbmli, Of'llllb'l pGw~wG m wGJ}['Inll.jnq.bG q.n[1-
6nGGbf111 wqflbgmpjwG lllW~ WUlllWI'l[! 4.b[1wGmli t , LnbrttJ t nLGbGmli 
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q.n112 wGUlwnwJI1G hnrtbf111 · lJlwt.j1wulllwGwgmu (wGlllwnwJI1G q.nlllm 
lli1211G t... Gbf1pl1(i uwub[1mu) t... UW['IQ.WQ.blllGwgmu (q.nlllm 4.bf111G uw
umu): Swt.jlwulllw(iwguwG hbllll.twGpn4. Wl'lW2WUnLU bG q.n[12 UlW
t.jlwulllw(iwgt.two m q.n112 liw[1q.wq.blllGwg4.w6 hnrtbf1 : 

Lbl1uU3ru tiUUL!UI'PnuUSU3ru UuSUI1U3ru =ln'1bl' 

=lWJWUlllwGmu 6uw~wf1pnGwlllWJI1G wGlllwnwJI1G hnrtbf'IQ (hm
umuw~wf1pnGwJI1G) qpwrtbgGmu bG uwhuwGwtflw~ lllWf1WOnLJ}JnLG. 
8 hwq. hb~UlW['I t... at...wt.tnf14.bL bG ~W[1pnGWUlWJI1G UWJ[1WUlbuw~Gbf111 
Ltf'lw (~f1wpwf1bf1, ubf1Q.bLGbf1, ubf'IQ.bLwgt.two ~f1wpwf1bf1) : UJu llll1ll.ll1 
hnrtbf'l mGbGp Q.mq.wf1pl1, =lwtumul1 t... Pw[1q.mzwllll1 LbnGW2'1J}WJI1 
wGlllwnwJI1G lllWf1WOpGb[1mu, n['llllb'l wn~w bG 4wf1pnGwlllWJI1G UWJ
f1Wlllbuw~Gb[1 : 

Uju hnrtbf111 wnw2wgliwG UjWJliwGGb['IQ, wGlllwnwJI1G pmuw-
6w6~Q GmjGG t, 11Gl flWf'llGwq.nLJG wulllwnwJI1G m q.n112 wGlllwnwJI1G 
hnrtbf111Go: Vl1wJG WJUlllb'l tunlllwpnLJub['IQ tPWf'IJ}Wli bG qw[1q.wgw6: 
UGUlWI'lWJI1G pmuw4wGnLJ}JWG Ll.bf1wgliwG ~wli tul1ulll Gnu['lwguwG 
hbllll.twGpn4. WJUlllbrt tPW[1J}Wun[1bG w6nrt tunlllWpnLJUb[1Q Wl'lW2 bG 
pb[1mu hnrtl1 4.bf111G zbf1Ulbf111 6uw~wlmu : 

UJu llli1Ull1 hnrtbf'IG wnwLtbL hwGq.wuwGn[1bG mumuGwul1f1bL bG 
11.U.tfli1LJWUQ, Y. Q..VbLpnGJWUQ, r .ll.<DW['IUWflWUJWGQ: 

tiuw~wf1pnGwlllwJI1G wulllwnwJI1u hnrtbf111 uwhliwGGbpmu wG-
2Wlllmli bG bp~m bGJ}Wllli1Ulbf1.l4.wg4.w6 h llltJll.ll1~ : rGlUjbU L4.wg-
4.w6, WJGUjbu tL llli1Ull1~ 6liw~wf1pnGwlllWJI1G wGlllwnwJI1G hnrtbf'IQ 
UjW['Int.Gw~mu bG ub6 pwGw4nLPJWUp hmlimu· Ll.bf111G hnpl1qnGGb
[1nu!i lii1Glt... 11,8-13,4%, _.mGbG ~LwGuwG libO. UJWf1nrtnLPJmG 
(35,5-44,0 lilt~Ll. 100 q. hnrtmli) : YLWG4_w6 4wllltJnGubf1tJ 4wqlimu q.b
f1w4znnrtliwuo (96-99%) Cat... Mgt . 11u4 H-o wGGzwG t (0,8-1,4 u t44. 
100 q. hnrtmu): 

tiuw4wf1pnGwlllWJI1G hnrtbrl1 libtuwGI14w~wG ~wquo hl1uGw4w
Gmli ~wLtwLtwqwJnG m ~wLtwJI1G t. hqnf1nLPJnLGQ -UlwlllwuLtmu t 
30-40-11g ui1Glt... 50-70 uli uwhuwGGbpmu: ~ulll n['lmu, L4.wg4.w6 
buf}wllli1Ull1 hnrtbf'IG wLl.bLI1 hqn['l bG , pwG llltlll.li1~Gbp[!: UnwGai1G lllW
f1WOmpJmGGb[1nLU hnrtwzbpllll1 hwulllmpJmuo 20-25 uli-11g ~11 wGg
Gmu: 

bf}b LLl.wgLtw6 bGpwllltlll.ll1 hnrtbf1mu 4wf1pnuwlllubf1Q hWJUlGw
pbpLtmu bG hriLlimuw4mlllw~l1l hnf111qnGtJg Gbf'lpl.t, Wll.jw llltlll.ln4 
6liw4wppnuwlllWJI1G hnrtbpmli flf'IWup G4wlll4.mli bG wuun2wll.lbu 
liw~b[1l:wmu · hmlimuw4mlllw~l1l hn[1tJqnGI1 uwhliwGGbpmli : 4wppn-
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f.LG 

:l)!:jl)lU U!JI)I)lUfdlU~Ulm4 l.Ju[ll)m!;JIJ 1J4Liqlnt.jU1ml.Ju4 lU~Liq urm 
}luLiql)l)lufdlu~U1m4miJQIJmum IJm~miJmdmiJ!;JlUbm.Q 1u IJm~ml)mdm'lQ 
61]qLILj ·u~ml.Jo lmf~IJmot.j!;J LjLiql.Ju4m'ln '1 Ljt.lql.Ju4 1J4Im1JU1!JbmbLim!;J 
-ml)uql [lulq1]6ql.Jmdb llt.lql.Ju4 1Jt.llm1JmU1nmt.jlmU1miJU1!JbmbLimn 

:!;JlUU!JOI)ml Llu? .!;!lUI) 
-mU1nmfml: IJm~miJUUU11J!J~ 1u I)Ljfm[lmLlm4 IJ!l !;Jlulnt.jt.l1Jm4 [lut.lqi).Qm[l 
-bl)mb .Q!l!;l l1Liql.Ju4 (l.Ju[ll)m!;JIJ 1Jt.lLiql.Ju4 IJflubm~ml)mbmZ) 1Jt.llm1JmU1 
-nmt.jlmU1miJU1!JbmbLim!;J ~41n4s :!;JlUIJmLIZm.QmLimU1 Lj~mt.lt.j~ '1 !;JlUIJ 
-mU1nmlm1: l)m~miJUUU11Jq~ '!;JlUIJmbm[lm 41Jm'ln l]ql)lU !;JlU.QmLlmU1 
.Q!l!;l l1Liql.Ju4 1Jt.llm1JmU1nmt.jlmU1miJU1!JbmbLim!;J 1Jm!;JI)ml.Ju4m'ln 

: ~mU1 IJmldlUIJm~mmud bm[ll) !;JlUU!JIJIJm!;Jimln 
IJm~mlm!;JLjl~ Llu[lmt.jlm? LlmdmU1m!;Jq!;Jm4 .l1Liql.Ju4 IJ4fmiJmU1nmt.jl 
-mU1miJU1!JbmbLlm!;J ~Ljlnt.jU1 ~nt.j ·~mU1 IJmfdlUIJm~mmud !;JmdLimt.jliJLjf 
-mi)U1qbmbLim!;J '!;JluLiql)l)m!;Jimln l)m~mfm!;Jt.jl~ U1LI1u6 1u [lml)ufl1 Ljlq[l 
-m IJ!l !;JlU[lLiu}lm'lQ l1Liql.Ju4 1Jt.llm1JmU1nmt.jlmU1miJU1!JbmbLim!;JI)m!;JI)ml.J 
-u4m'ln !;JlULiu U1niJ : ~Ljlnt.jU1 '1 1Jm!;J1Jmllu4m'ln .ruuqlnt.jU1md1Jq 1u~ 
-Liq mjlmb IJ!l nqt.JI)m4 iJLiql.Juy 1J4Im1JmU1nmt.jlmU1miJU1!JbmbLimn 

:!;J!;J OSL-OSS . ll~ml)mo LjLiqi)!;JlUU!JUl IJm~qLI 
-mU1 IJt.lot.l!;J · ~ 8 

0
t-O lliJlUfdlu!;JLiqo 1Jm~qLimU1 IJt.lot.l!;J !;J1UU1ub IJm!;J.QmLI 

-mUl Ljuql.Ju4 nln :mu[l LjLl!:ji)!;JlU~mUllU~ ~lULlqdml.Jul.Ju 61]mt.lt.J 'LjLiqd 
-lUll) .c;>m[lLim4m!;Jllu4 LjLlqi)Limlnm 1Jt.llmfl1dmLiy !;JlUU!JIJIJm!;Jimln Lj!;Jt.j.pqu 
IJt.lfmLio l.Ju[l5m[ll IJ!l lq[lt.lu}lm'lQ iJLlql.Ju4 nln :%8 'D t.ldflU~.Qm.Q IJt.ll 
-ml.Ju4 1JmfdluU1qlnmt.I1Jm4 !;Jm~ t.lmU1~!J4 ·bm4 09£ ot.l1uZ !;JlUI)5ql.Jmdb 
'1 mLI[l l)mfdlULIQt.lmd !;! OOLl-000~ 5LjdflU'lU!J~m!;J t.l[lu.Q l)q !;JlU[l.QmLI 
-mU1 !;JlUIJmU1nmfml: llt.lql.Ju4 1Jt.llm1JmU1nmt.jlmU1miJU1!JbmbLimn 

JQuUI:~YEn~nsnn~nsn~squnuJnn 

:l)q Llql]!;lluum5uot.j!;JIJflubmLiu'lLlm~ IJm!;J6mLI 
-QLlmd 1u l)m!;J1Jmln4mln l)mfdlut.jLILiqd LjLiql.Ju4 l.Juf1.QLlubmU1bo ~mU1 
LjLiql.Ju4mlqLim}l 1u .Qm}l5ml)mU1nmt.jlmU1 1UU1Ub 1Jt.lfmumU11Jm I)Hm '1 
U!;Jlu5mU1LimLimln U1Zt.j9 'U!;JlULlt.JLiql] LjLlql]l)lUfdlUUm1JmoLIZmCfl)m6 .Qmf1 
-Lluf1m1J!;J44 ' u!;JlUumLILj~ LjbLim~m!;Jm4 U1Zt.j9 1]mfd1u~mZ!;J Ljl.Ju1: 

:lq1]5qLifl1Ljl 
LlmdmLiqdLimln iJU1LlqZmlqLimf1mdl)q ~ U1Zq.pmLI41]m f1u~mU1mln1J 1ulql) 
-5mf1ml nLiqiJIJ4oLiqr :Liqi)IJ1UfdlU~U1m4 IJm~m~Ljbt.j<t;mLio f1mlqLimd1Jm 
IJ!l !;JlUflUU'lnLlt.J !;JlULlql.Ju4 t.Jim flUOIJm'lU1q4 LjLlu '!;!1U6mLl!;Jm LjU1LlqZ 
-mlqLlmhmdl)q ~ !;JlU}lU1m~IJ !;J1UU!JIJIJ1UfdlU.QmLlmU1ml.Ju4 Ljf1uLit; 

:I)U.QLiub Llu'lLlm~ l)m!;J 
-5mLIQLlmd 1u l)m!;JI)mln4mln IJmfdlut.jLILiqd Ljuql.Ju4 t.Jim lqU1Ljt.J ~ CfU1qln 

U'G 

UIJ1UfdlUI)m6mU1ufl1 IJm~mt.lqdt.lmln ' ll!;JlUUmLI4~ LjLlqi)IJlUfdluumiJmo 
-LIZmCf1Jm5 ~lUUlml: : ~ wnl)U1mln IJm!;J5mU1n 4Cft.lqd U.Qm5 5Ljt.lq1Jmt.llUU1 
-l1u~ l.Ju[l~mZ!:J 1u !;JlUbrn[liJ IJmfdlut.jLILiqd mLIIJ !:JlUt.lqd ~ omum '!:JlULI 
-ql)l)m!:Jfmln l)mfd1ufm~um LjLiq1Jnq5ut.lln IJULjbuLI~ 'll!;JlU~mZ!;l bum~ 
-m!:Jm41Jm IJm!:JIJ Ljl.Ju1: : ll!:JlU~mZ!:J LjU1ufl1mfl1.Q nqlnmLiu[lmiJnm!:J '4Ll 
-ql)mUlUUlllU~ ~Liq4mLlmZ t.lq1]LjLlmU1 Llm~t.lq !;JlUU1Zmt.J l)llUIJ'ltl!:l nt.l1ut.J 
6Ljl)lUfdlUUml)moLIZmCfl)m6 lqQLimt.J ~ m~LjU1~mLlln !:JlUU1Ub nln 

:lliJm!:J[lmlqLimd 4!:14.P!JU IJLjlmt.lo 
LjLiql.Ju4 t.Jfm 'lmiJ LjU1nmln1J~ U!:JlUumt.ILj~ Ljt.lqi)!:Jluum6uot.j!:J [lt.jU1mt.lut.jl 
-q!;JumumU11JmuLibn : ~ IJlluZuLiu Ljot.lqd t.IQLimd lliJU.QLiub 1Jmfdlu[lm1Jufl1 
!:Jlut.lq1JIJ1Ufdlu.QmLimU1 .Qm[l6m1Jmuinmt.jlmU1 1uU1ub 1JLjlmumU11Jn 

: ll!:JluumLILj~ Ljt.lq1J!:J1Uum5uot.j!;J Llt.jlm!;Jm4 Ljt.lmormln !:J!JU Ljlmt.jb 
-uti~ IJm!:Jbuuu ~ Llu'lLlm~ U1nt.jfl1 !:JluLiq1JIJ1Ufdlu.QmLimU1 l.Ju[lbuuu 

: t.lqmnuum6uot.j!;JIJm~m~41Jfl1qU1ut.lt.J44 bLimln 'lmiJ !:JluLiql.JqU1 Zut.l 
-u ~nt.j '[lt.jU1mLiut.jlq!:JumU11Jmut.lbm 'lmiJ lqumLILj~ ~ U1Zq.pmt.l41)m '64LI 
-qi)!:J1Uum5uo4!:J I)ULjbuLI~m~m4 1Jm~mnqU11)U1mlnt.lq~m!;Jbm~ 1u l)m~ 
-m~41Jfl1!JU1ut.lbm Lj6md : ll!;Jlulnt.lq~m!;Jbm~ Ljt.lmofmln U1q[lm1Jluft.JLim 
!;Jqt.J Ljlmt.jbut.l~ Ljl.Ju4 LjiJlU IJlUfdlu~miJmZIJ bLim~miJomum Llm!;Jm4 IJm!;J 
-6mt.IQLimd 1u l)m!;J1Jmln4mln l)mfd1ut.jt.ILiqd Ljt.lql.Ju4 .Qm[l6ml)mU1nmt.jl 
-mU1 'nqlnm'lU1!JI: :U1!J4 Ljt.lq1]CfiJm'lU1!J4 l)m~mnm6md Ljt.lql)nq5ut.lln 
IJULjbuLI~ ~ .Qm[llnm~ [lut.jlm? .Q!l!;l U!;JlU.QU!JU1n Ljt.lq1JIJ1Ufd1U~U1m4 [lml 
-qt.lmdiJm IJm!;J~ :[lufmLl1UU1~1uU1n .Qm[llmorma nqlnmt.lu[lmiJnm!;J '[lut.l 
-qi)IJ1UfdlU~U1m4 [lmlqt.lmdl)m IJm~mt.j!;JUIJUt.lbm 'd!;Jmfdlu~miJlULlmln 
bm[liJ LjmU!;J1U4 !;JlUIJ~IJll IJ!l Ljo?m 'llLiql.Ju4mlqLim[l nqlnm~U1m4 'uti 
-ql.Ju4 .c;>m[l6m1JmU1nmt.jlmU1 1UU1Ub nfm '!;JlU'lt.lq[l 6q[lZIJ nqln?l]y 

:ll!;JlU6mLIQt.lmd IJmfd1UIJm~ml.Jut.lt.JmU1Llm 51JmLit.J 1u IJ!;JlUI)mln4mln 
LjLiql.Ju4 .Qmf15m1JmU1nmt.jlmU1 I)LjfmumU11Jm l)flUbmi)?Limt.J 1~ nqlnl]fm 
'ZLiub nqln?1J4 LjiJlU IJlUfdlu~miJmZIJ bt.lm~ml)omum 5LjU1q~mnqU1 IJmf 

. -d1uL1t.JmU1Llm IJm~mnqU11JU1ml.JlUfb !;JlUU1Ub IJLjfmumU11)mmi)U!Jl 
:Liql) 

-U1uLim 1u tlqi)Cft.lm4U1Ufl1 ' t.lql.Ju4mlqt.lmf1 nqlnLiu IJ!l !;J1Ufl.QLiubmU1bo 
I)LlqQIJ1UfdlU.Qmt.lmU1 .Qmf15m1JmU1nmt.jlms : mt.lluU1~1ut.IU1jliJm!;JIJmblu~ 
-l)llm~QIJ~ !;Jm~ Lluf1m~LjU1m4mb1U~1Jll IJ!JIJlU :d'!;Jmfdlu1Jri'l~ml.JuLit.JmU1 
-Lim LIQLimd 1u f1uLlqiJIJ1UfdlU~U1m4 IJm~m~Ljbt.j<t;uLibm f1mlqLimd !;JlUIJ 
-~l)ll IJ!l Ljef?m 1JU!JUU4 I)LjfmU1ml)udLlm~m!;J9 d!;Jm!;JUm UlUI)m4UIJiJ 

:I)LjfmiJ!;Jtl4 l11Ud JllUU!JU1LlqZ 
IJ4LluU1n ·~ Cfubq? !;JlUU!JU1LlqZ 1J4Llqf1 Ljuql.Ju4 Ljlnt.jU1mdl]q .Qmf15mf11 
uqt.J?I)Lj!;J · ~ I)LjfmiJ!;J44 1Jm45~mqu LjdflU.QlUl I)Ljfml.Ju4 !:JlUU!JIJIJm!;J4mn 
Ljlt.j<j;uuln OUUd!;Jm Ljuql.Ju4 I)LjfmU1mi)UdLfm~m!;Jl) ~Ljlnt.jU1 UU 'uol)m!:Jmb 
-l)m4 IJfm .Qmf1Liuf1ml]m!;Jfmln ~ d!;Jmfd1U.Qmf1fl1Zmd Ljnt.llnnlm Ljuqi)U1ml) 



Uju hn'l.l:iflu mumliuwutJrl:iL l:;(j fl .U.tfltJLJWU[!, u .Y.IuUlflJWUQ, 
U.U.UwpqUJWU[! , Q.U.IClwf1L.nuJWU[!, Q.U. =!wt.l.mu2JWU[! , Y. Q.UI:itenuJW
u[! , r .fl .CDwpUWflWUJWU[!, r .U.=!nt.l.ul:ilfljWu[!: 

Ywmwr4w6 mumliuwurrmpJmuul:ipQ gnLJg t;G mwLru . nr uwr
q.wq.l:imuwmwlflwumwuwJru hn'l.l:ifl[! LljWpmuw4mli l:;(j Lll:i6 ewuw -
4mpjwlip hmlimu (9-10%-rg uruiL. 18,0%), m(jl:;(j LWL( WflU1WhWjl.Il -
4w6 hwmr4w4Ga4wJru UUlflnL4Ulmpw, 4w4wt.l.wqwjtJu lil:ituwutJ4w-
4wG 4wqli : Unt.l.npwpwp WJU hnlll:ifl[! hqnp 4wli litJ2w4 hqnr l:;(j ' hn
I'LWzl:irmr hWUUlnLPJnLU[! hruuw4wumli UlWUlWul(mli t 40-50 uli-tJ 
uwhliwGGI:ipmli: 

Urumuwlj 24 

UwpqwqbmGwmwt.PwumwGwJrG hn'lbflr prurwl.JwG m :j>rqrl.JwljwG 
hwmljm~JmGGbp[! (~.U . 1w4,mG2JWG , Q.U .fawflL.nuJwG , r .U.1n4_ubt.PJwG , 1976) 

Y[WG4,w6 1rflf1ntr- 1 
1n'1r mrUj(! , hrupbrr pH-[! 2[1W- qwJrG 

tunrm~JmGo . hmlimu. ~~4.nL~j nL-qmliwp[! , JrG pwz -bG~wUlrUJo uli % Go , li/t ljlj_ li/tljlj_ 100 q 4,w 6pmli 
hn11mli 100 q 

hnnmli 
UL.whn11w- 0-5 18,1 49,3 6,2 4,6 
GliwG liwr-
qwql:iUlGW- 5-14 10,8 49,4 6,7 8,0 

UlWLPWU- 14-27 7,8 44 ,7 6 ,7 7,5 
lllwGwJrG 

27-40 5,8 28 ,6 6,8 4,6 

40-61 2,0 22,7 6.8 2,7 

61-82 0,8 21,5 6.9 1,6 

82-120 0,4 22,0 7,0 1,4 

srl4r4 uwr- 0-11 8 ,9 31 ,7 6,3 4,0 
qwqbmGw-
UlWLPWU- 11 -26 6,0 25, 0 6,2 3,6 

UlwGwJrG 26-54 4,3 21,6 6,4 3,4 

54-89 1,9 19,5 7,0 2,8 

14wrwq.r4nll hn'l.l:irr punpnz wnwuauwhwm4mpjmuul:irtJg 
lil:i4G WJG t. nr hmlimuwJru uJmpl:ipmli 4JmL4nppmul:irr tumLlpQ q.l:i
rw4znmli t hmliruwppmul:ipru (Ch~ : C~~ =0 ,5-0,7): 

I 
I 

I 

! 
I 

i 

YLWGliwu UlWflnllnLPJnLUQ pwt.l.w4wu pwpap t, 4LwGL(w6 4w
mrnuul:ipr [!Uflhwump q.mliwp[! hw!Swtu 4wrnll t hwuGI:iL 50-55 Lllt44. 
100 q. hn11.mli: 

YLwGt.l.wo 4wmrnuul:ipp 4wqlimli ql:ipw4znnll ml:ii'LQ qpw111:igumli 
t Ca -Q, pu4 H-Q wuuzwu liwuu t 4wqlimli' 0,3-3 ,1 li t44. 100 q hn
llmli : 
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UrunLUwlj 25 
UwpqwqbmGwlllwt.PwumwGwJrG hn'lbrr 2rw:j>rqrl.Jwl.JwG hwmljm~JmGGbro 

(~ . U . 1w4_mG2JWG , :t .L.UwGmljJwG , 1970) 

tunrm~- SnljnuGbf1n4. hn11r ljznr Gljwlllliwlip :trw~wt.PwGgnL~JnLG(! 
JnLGQ, uli (H=5 uli) 

wnw4.1:itw- ~wnw li - Glj_wqw- 11rmmliGI:i- uli/pnUjl:i 
qnLJG tun- liwG qmJG tun- rr ctwlil:i[l{! 
Gw4,w6- tunGwlj_m~- Gwlj_mGw-
6m~JnLG[! JnLG[! ljm~JnLG[! 

0-10 11 ,6 20,4 40 ,9 1-rG 213 

10-20 11 '1 21 ,9 41,4 2-rfl 142,2 

20-30 11 ,8 20 ,9 41 ,8 3-rfl 138,5 

30-40 11,5 21 ,6 38,2 4-rll 130,2 

=!n11mli lil:io ewGw4nLpJwlip opq.wGw4wG uJmpl:ipp L4Wpmuw-
4mpJmuQ, hwlil:iliwmwpwp pl:;pL. ul:ituwGp4w4wG 4wqli[!, LW4 wp
UlWhWJUl4w6 hwmp4w4Ga4wJpu umrm4mmpwu, pG~L41:iu GwL. pw-
4w4wG Lflmtur 4wnmg4w6eQ l.4WJliwGw4nrmu t;G WJU hn'l.l:iflp pw
rl:iLw4 4Jrqr4w4wu m 2flW4Jpqp4w4wG hwm4mpjmuGI:ip[!: 

Uwpq.wq.l:imuwmwlflwumwuwJpu hnlll:ifl[! hpliGw4wGmli oq.mw
q.np64mli t;G npL41:iu tunmhwpeul:ip m wpnmul:ip : UnwGapG wnwt.l.l:iL 
hwpp m pwrl:iLw4 21:irliwJpu nl:ictrli mul:ign11 mwpw6mpJmuGbpnLli 
lizw4mli t;G nrnz q.Jmllwmuml:iuw4wG 4mLmmpwGI:ip' 4wrmn~rL. 
q.wpuwuwgwu q.wpp, pwqliwliJW m lipwliJW tunmwpnLJul:ip: 

UJu hn111:irp (tunmhwpeGI:ipp m wpnmul:ipp mw4 oq.tnwq.np6'tln'l.} 
pl:ipppmpJwu m wpmwflrn'l.w4wGmpJwu pwpapwgliwu lip2ngw12mli
GI:ip[! pw4w4wG liwupwliwuu zwpwflr4w6 t;(j «UI:iLpnpwtn~4 hn'l.w
q.rmmpJmu» q.rer «Upnmul:ipp L. tunmhwreul:ipp lil:iLrnrwgrwfi L. 
pwrl:iLwt.l.mliQ» pwctumli : UJumbllli~wJu wt.l.bLwgGbue, nr lizw~~t.l.nll 
hnllwmwpwompJmuGbpmli wnw2Gw4wpq. GzwGw4mpJmG mGp hn
'l.r 20flUWJru nbctplip 4wpq.wt.l.npmli[!: 

Ybuuw4LPUWJtU4wu L4WJUWGubp[! , liwuGwt.l.nJ1WL4I:iU gwop 2Dfl
limpjnLU[!, hn11r pwpap tunGw4wg4w6mpJmGQ, Gpw liw4brtupg 2PP 
pmJL q.nLnrzwgmliQ L. WJLG, hwm4wl41:iu umt.l.l:irwhwjwg LWG2bpnul 
m nl:iLpl:i4Jp gWOflWflPP liwul:ipmli, UUll:illOnLU l:;(j wupwpt[il_4WUUl 2hr
UWJPU nl:ictpli : 

=!n11r umrm4mmpwJp LW4wgliwu, !Spzm lizw4nLPJWu, wt.l.bLnrll 
2rbpp 4mmw4liwu flbli L4WJewrr L. WJL lip2ngwnmliul:ip 4rrwnl:iLm 
!Swuwl_4wphn4 4wrbLP t LWt.l.wgGbL wbpwgpwu, L. hl:imL.wL4bu. hnrtr 
2l:if1UWJ~G nbctpli[! : 
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~GwJwo uwrqwqblllGwlllwlflwulllwGwJrG hn11.b11D lllwrmGw
Ljmu bG uGGI)WlllW(l(lb(lr libo UjWZW(l, uwljwjG l)(lWGg UWlll~bLr ~l.tb
(1[! Er~ bG , hwlllljWUjbu pmJL bG WUjwhnl{l{wo wqnlllnl{ 1..t ~nu~nrnl{: 
1wGEWJt'lG UjW(lW(llllWgntli[! WJI) hnll.b(lr W(llllWI)(lnll.wljwGmpjwG 
pw(l~flwgliwG qnromu twljwG GzwGwljmpJmG mGr : 

LbnGwuwrqwqblllGwJrG hnll.b(l[! U1Wflw6l{mli bG LbnGwGUlwnw
JrG qnlllmg l{bfll.t' onl{r uwljbfll.tntJprg 2300-2500 u-rg urG~l.t 3500-
4000 li PWfl~(lnLJ}JWG LtflW l..t qpw11.bgGmli bG wl{bLr EWG 800 hwq. 
hbljlllWfl lllW(lWOntpjmG Ljwli hwG(lWUjblllmpjwG hnll.WJrG ~nG11r 
29%-rg wl{bLrG: Uju qnlllrG [!GI)qflljmli t Uf1wqwor. Qbll.wliw Lbn
Gwzll.PWJr, Lb2wGr. LwLttwflr. !2wGqbqmf1r LbnGwJrG wrnlllGbfliJ, 
nf1Lnbfl LjwG Gwl.t [!GI)Wfl~wlj tunlllhW(lEGbr: 

LbnGwliwrqwqblllGwJrG qnlllrG pGnflnzl{mu t gmfllll LbnGwJrG 
L!Lrliwjnl{: n~ uwnGwliwGrEwJrG O(lb(lr Pr4.D [!GI)wlibG[! 50-70 t, 
upGnLn(llllWJrG lllbflmuGbrr lir2rG lllW(lbljwG EWGWlj[! 600-700, rulj 
qntnm nrnz liwubrmu wl{bLr EWG 800-900 uu l..t 11bn wl{bLrG. WJ
ut~GEG LbnGwGlllwnwJrG qnlllm hwubliwlllmpJwlip wl{bLr gm(llll t , 
l{bqblllwgrwG ljw(16, rulj lllbflmliGbrr EWGwlw hwlibUWUlWPW(l 
pwr~r t : UJulllb~ 10°C-rg pwr~r 2brumpJwG EWGwl!o Ljwqumu toG
I)WlibGD 400-700 C: 

1WJWUlllwGr LbnGwliw(lqwqblllGWJrG hn11.bnG mumliGwurrbL bG 
U.U. !2wl{wLrzrGIJ, P .3w . QwLUlllJWG[!, P. U. 4LnUjnlll nlj_uljrG, tu. "l.Urrr
uwGjwG[!, U . r . ~rtnvwG[!, fl.U.tllruwG[!, Q.U.fawl)l.tnuJWG[!, 4.Q.UbL
EnGjwG[! , wnwG~rG lllW(lWOEGbrr m qwGqlj_woGbrr LbnGwuwrqw
qbtnGwJrG hnflb(lG mumuGwurrbL bG 1.4.tulll(1JWG[! , !2.U.1wl{mG2JW
G[! l..t r.U.1nlj_ublfljwG[! : 

Pwqliwprl{ mumuGwurrmpJmGGbrrg UjW(lqlj_bL t, n(l LbnGw
uwrqwqblllGWJt'lG hnll.b(l[! hwGI)bu bG qwLru bnbE bGpwlllt'lll.lb(lnl{' 
6liwllln(l~wJrG. 6liwJrG (llwr~GwqnLJG) 1..t pntJL 6liwJrG (umq qmGw
l{npl{wo): 

tiliwllln(l~wJrG bGpwlllrll.lr hn11.bnD qwrqwGmu bG WLlllJWG qn
lllmli, n~ libo ljflqJWLjGb(lnlj_ onl{r liwljbnl.tmJprg 2700-3600 li pw(l~
llnLJ}jWG ttnw. WLUjJWG UW(lqwqblllrGGbrr Ljw(16 m turlll pmuwowo
L!r tnwl!: 

tiliwJrG bGpwlllrlllr hn11.brD lllwrwol{mu bG WLlllJWG qnlllm 
gWO(lWilt'lll nt lib(l~WLUjJWG qnlllm lj_b(lrG liwubnmu· onlj_r liw
Ljbpl.tmJprg 2700-3600 u pwr~rmpJwG ttrw hwgwqqr lllwrwtunUlw-
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hwgwqqr UW(lqwqblllrGGbfl t"l hwliwliwlllWpW(l n~ ZWlll turlll pmuw
LjwGntpjWG lllwlj: 

famJL 6liwJrG hn11.b11D qwrqwGmu bG hwgwqqr. prpbnGw6wll.
L!w4.nr l..t lllW(lwtunlllwJrG tuwn[!, pwl{wljwG turlll pmuwljwGmpJwG 
lllWLj: 

LbnGwuwrqwqblllGWJfl G hn11brr pGnrnz wnwG~Gwhwlllljmp
JmGG WJG t, nr UjW(lmGwljn LU bG libo EWCiwljmp1wlip hmlimu (8-15, 
GmJGrul! 25-30%): 1mumu wJrG GJmpbrr PWil.Wil(lntpJmGmu ~mL
l{nppmGbrD qbrwqwGgmu bG hmurGwppmGbrrG (Ch~ : C~p=0,3-0,8) : . 

turlll qwrqwgwo wruwlllwJrG hwliwl!wrqr zGnrhr4. WJil hnll.b
llD hruGwljwGmli mGbG LW4. w(llllwhwJllll{wo Gmrp hwlllrljwl{nr 
Ulll(lntljlllnL(lW, WrJ.EWlll bG ~W(lpnGwlllGb(lrg: 

Urumuw~ 26 
LtwCiwuw[lqwql:iUlCiWJ~Ci hnrtbflll p~u~w~wCi m :jl~q~~w4wCi hWU14nL~JmCiCil:ifl[! 

(q.U.IdWflunUJWCi, ~ . U . =twlj_mCi2JWCi , r .U. =tnlj_ul:iL/lJWCi , 1976) 

=tn11.~ U1~L4[!, 
t:;[i~wU1~L4[! 

tiuWUln[l -
:j!WJ~Ci Ll:in-
[iwuw[lqw
ql:iUlCiWJtlCi 

UUWJ~(j Ll:in
uwuw[lqW
ql:iUlUWJ~(j 

ldmJL ouw
J~Ci Ll:inCiw
UW[lqwql:iUl
UWJ~U hnrt 

0-8 

8-27 

27-55 

0-7 

7-15 

15-27 

27-41 

0-14 

14-25 

25-42 

42-68 

I 

21,6 

10.7 

4,8 

15,8 

10.7 

7.6 

4,3 

19,1 

15,8 

6,0 

2,9 

c.. 
Ct?-
o -
3CJ 

.s= 5 
c::-c 
orr 
CJ 3 

1,03 

0,63 

0.40 

0,78 

0,67 

0.48 

0,35 

1.17 

1,02 

0 ,35 

0,26 

22.2 

25,7 

15,9 

37,3 

22.9 

23,9 

14,9 

5.2 

4 ,9 

5,5 

5,5 

5,1 

5.3 

5,5 

11,0 

13,2 

6,9 

10,6 

9.8 

9.4 

8,0 

1nflwzb(llllr hqn(lnLJ}Jn LG[! lflnE(l t, Ljwtuttwo nbLrb~r UjWJOWG
Gbrrg, hn11r hqn(lmpjntG[! ~W(lnfl t lllWlllwGlj_bl 15-20-rg 40-50 uu-r 
uwhliwGGb(lmli : flbLrb~r gWO(lWilt'lll liwubrmu hnflWZb(llllt'l hwu
lllnLJ}JntG[! Ljwpnfl t hwuGbt GnLJGrulj 60-70 uli-r: LwG2b11r lj_(lw hn
flwzb(llll[! pwrwl! t: 

277 



Ubtuwfi~~w~wG 4wqllu h~uGw4wGnul 4wL{wL{wqwJtJG t: ~n'l.w
J~fi LnLOnLJ~~ nbwl.jgtJwG ppl{wj~G t' pH-[! U1WU1WGL(nul t 4,5-6,4-tJ 
uwhtlwfiGI:ipnLil: 

4twGnl1. hwtlwttJrmul Ca-p L Mg-11 hbUl ub~Ulbll qqwtll Ulb'l. t 
qpw11.1:igGmu GwL 4twGt.two H-[! (lltJGiL 10-12,5, pu~ wnwG6pG Ulb'l.b
(lnu] linLJfi/lul.j 21 -23 ll.tl.j4 100 q hn11.mli), nf1Q L ~WJUWGwL(nrnuj t 
WJU hnll.bfl~ P~4WJtJG nbw4g~wG : LbnGwllwrqwqbUlGWjpG hn11.b110 
ltlWI1mGwl.jnLil b(i GzwGw4wLtJ9 .QwGwl.jmpJwlip wqnm u ~nu~nl1w-
4wG ~f}nL : 'l11wG.Q W!.Q~ bG [!GI.Junul pwl{WI1Wfl ~pqtJI.jwlJw(j m !lPW
~~q/l~w~w(i hwLn4m~JmGGbl1nLf !li1W~wLt"lwGgm~JmGQ pwL{w4wG 
pwp6p t. ~ul.j tunGwt.tmGw4mpJnLG[! pb~L ubtuwGpLJwl.jwG ~wqlip m 
pwt.[wl.jwfiw~wLt"l fu!Sp ~wpmGwi.JmpjwG zGn11hpL{ 2WU1 PWI1611it (15-
23%): 

Ll:inGwuwpqwqbLnGwJflG q.mnpG pGn11n·ztlmll t pG~~bu liwlJbpb
UWJ~G. WJGI.llbu tL tunl1f>WJ/lG pwrtt.twcr mdb'l. f?WI1PWf1mnmp;wtlp : U;u 
qnm~G wnwt.tbLWUJbu wGwuGwL4whw4wG t: PGw~wG ~WJilwGGbi10 
('lwdwG ~L/lllwG, 'l/lP m qwnppwLt"l LWG~bpp wnljwjmpjmG[! , mdb'l. 
.Qwppwpntnm!')JnLG[} L WJLG) hCiwpwL(npmpjmG ~b(j U1WLPU WJ'l [!G
'lWfl6w4 UlWflWO.QG oqLnwq.np6bt nrLt qJnL'l.WUlGUlbuwLJwG l.jnLLUlnL· 
rwubppllzwl.jmpJwG hwuw11: 

Llj. 62.Pwror lDIJGWjjlG qmnnt LWGflzW~lii . 

Uju q.mnmu t!Ghwl[!, nfl(! nLFlbljg4mll t q.wpOwGwjpG hnpflwnwlfl 
wG6nLGbpnt.t. wnw2wgGmu t llw4brbuwJflG hnupbr L GnLJG!lu4 hb'l.b
'l.WJ/l(i hnupb11, npnGp !lGLnb!iu~L( f>WJPWJnLU bG LbnGwtwG~bpp hnrtw-
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JtJG crwoLtmJ~[!: tbnGwuwpq.wq.bLnGwjtJG qnmm hn'l.brmul, hwLnltW
~bu hwpwtlWJpG LWGI?bflmu, 4wl1btll t UlbuGb[, ~b tJG~~bu b11.wGw411 
wGUL.4WUI::iLtJ LnW.QWgliwG nL Wpwq. 6GhwttJ 1.4WU10Wilnl{ Wl'lW!lWQWO 
hqnp l?flWJPU hnupbfl[! nLdq.linpbG f>WJf>WJnLO bG hwLnlJw~bu PnLJL 
oliw4wttlw6 UlWI1WOm~JmGGbl111 hnrtwq.11mGU1[! L hwriwtu wnw!lwg
unu) ub6 n'l.O'l.WlllUbfl GnLJGtJu4 6npwlJ(ibp: UJU q.nUlmU hwriwtu hwG
'lPL4nLtl bG uwLJbpbuwjpG hnr'lnfl'l"ll 2flbfl , npnGp Gm]G1.4bu l111bGg 
hbpppG f>WJf>WJmu bG tl:mGwJilG wpnLnubrll ouwzbflUlQ: 

bp4wi1WUJW wGhwliw4wpq oq.Lnwq.npauwG 1.4WU16wnntl U1WuG
JW4 hwqw11wtlnr hb4mwp Gwtu411Gnul Wl1ctbpwtlnf1 w11nU1Gb11 mctb'l. 
mnGwhwpl{bL m bG~wr44.bL bG tpnqpnG ~11ngbu£ib11fl PWJflWJP~ 
wqrJ.bgm~JWG[! : ~bLnLwGp[! brtbL t WJG , np tlb11211G UlwuGhpGq-puw(i 
UlWflnLU zm112 360 hwq. hb~mwr wpnU1Gbfl Lt"lwuumflbu 'lWI16bl. bG 
oqLnwq.npMwG hwllwfl ni ~rLnwGfl: ~n11 tunLnp pb11pG WJ'l UlUJI1W
om~JmGGbl1nu.l hwowtu tfl q.b11wqwGgmu 2-3g/h: LtmGwJilG w11nmGb-
1111 zm112 75%-[! WJu Ltwu WJG wuLnp!Swun nU1Gwhw11L{wcr t L Lnf1ni1-
L{w6, nnll hbmuwGpm~ pmuwowoLtr hnrtw~wzm~wG rJ.b11G m hn11.11 
hwLtwtpnqpnG 'lflUWrJ.11n'l.w4wGmpJnLG[} pwtlw4wG l12bL t: 

Urwq.w6 L bnwG, Qb'l.W tlw , '-lwprJ.b(ipup , ~w(iq.bqm11n L bn
Gwz'l.~wGbpp wubGwpwpC'lfl q.nUim wnw(iC'lpG UlWI1WOnLpJmGGbl1nu'l 
crnl{fl uwLJbi1LmJ~Il9 3300-3500 llbU111P9 wL{bLP pw116pm~JwG t.l11w 
hwGrJ.bU t qWLtJu LbnGwUinLU'lflWJPU qnUltJG, n110 qpWflbgfimu t hwG
pw~bUlm~JWU [!U'lhwum11 UlWflWOpp [!UrJ.WUbG[! 0,65%: Ujutnb'l. hn
'l.WLt"lturm~WJPG qwGq.L{wcru q.UIGL{nul t 1111 qw(lqwguwG u[.fqpGwLtw!i 
t.ftnLLmll L rJ.wuL{nul t ubrMGwjpG (ubf16uwngwjpG) qnjwgmi1Gbl111 
zwrPQ. n11o mull zwLn gwor wpmwrJ.rn'l.w[.fwGmpJmG: Unw;G q.nLnm 
WJG liwubpmli, nf1Ulb'l. ~WjliwGGbl1 bG UU1b'l.6tlbL UWGI1Whn'l.ll Ltm
UlWljuw!i hwllwr. qwpq.wGmu bG Oftl/WLWJftOqnLnmG hwLnm4 6pu w
nw2wgGn11. pnLJubpp Gbf14WJWgmg!liGbl1: Ub11MGwJI1G qnLnm hnrtbf1[! 
trnLl.W~wG Ulbuwl.jbmtJg bpf1U1WUWf1'l bG L WiJ?Il bG [!G4Gmli 4n~pU1 
ubtuwGp~wLtwG Ltwqlinl{ l.jliwtupwpbl.jni1WJ!lU1G qwGqL(wcrp llb6 ~w
pmGw4m~JWup: 

~w6wtu Cjwu m uwnnljgp hwLngQp [!Gpwgpnul trtuflm4G m 
uw!i11whnrt[! n'l.n'l.L{nul bG , L libpMuwjtJG hn11.0 qfl[.ftlnLil t Pfl wub
Gwwl.jLntJtl uwutJg: CwpmGwLJ 4f14GL{n'l. WJ'l ~11ngbuQ pwgwlflrl{mli t 
LibrMGwJrG hnrtll 4n~pU1 l.jwqunt.[, gwGgwn pmuw6w64n4.: :;}JwG m 
uwnm1gp GbpptJu uwhuwGmo flbUjp tbnGwq.wq.w~Gbl1 tlb11 
pwp611wGwlpu ubpMGwjpG pmuw4wGnLJ:fJnLG[! 4bf1w~wGq.Gt.[mli t. 
Grw hbm llblJLnb'l. zwrctttnul t uwGra brt2bf1wtln11 wGwumGGbf1~ hmno 
m 4wp6wgGmli wnwGg WJG tL ~wn6 ubrMGwJnG uw11qwq.bU1ul1 
4JWUp[! : 1111wGnL{ uwuwup ~bU1p t pwgWU111hL WJU qUlnLU LPWI1PW0 
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uwnq.wq.bmuwjpG pmuw6w64p pwgw4WJnLPJnLG[I : LbnGwmmGil[lW
JpG q.nmpG bn4rwq.nr6w4wG q.nmmg pwgwpaw4wL4bu llnLflu t L. 
hwq4_wllbL4 t oq.mwq.nn64_mu npL4bu LbnGwJtJG wrnmGbp : 

LbnGwuwpq.wq.bmGwJpG q.nmpG hpliGw4wGmu QUilQPlJmli t Lbn
UWJpG wpnmGbpG m tunmhwpgGbpQ L. hwuwn4.mli t wGwuGwL4w
hmpJwG pGw4wG 4bnwJpG pwqw: tunmhwpQGb[l[l qpwflbgGmu bu 
bGpWLL4JWU q.nmm um4_bpwhWJW9 LWU2bf1U m pmJL pbfl hwppmp
JnLUUb[lQ, pu4 W[lnmGb[lQ ' WLL4PWlJwG q.nmm pbQ L. wpL.whWJWQ 
LWU2Gf1Q: 

UpnmGbpp m tunmhwnQGbnp Wfll11Wilflnf1w4wGmpJwG pwpo
nwguwG hwuwp wGhnwctb2m t 4bGuwq.nn6bL pmuw6w6ljp mctbflwg
uwG, Gpw mbuw4WJpG l.jwqup LW4_wguwG , Liw4bflbUWJilG m W[1UW
l11W4WG PWflbLw4.LiwG Lip 2Wflf> UbLpnpwmp4_ Lip2ngwnmuGb[1 : Uju 
up2ngwnmuGbpQ, hwGq.wuwGnnbG 2Wf1Wilf14.w6 bG «UbLpnpwmp4_ 
hnf1wQpl1lnLf}JnLU» Qflf>P «tunmhWflQUb[lp m wpnmGbpp LibLpnpw
gpwG m pwrbLw4.mliQ» pwctGmu (t_ =!WJflWL4Gl11JWG , =!_ 'TlbmpnuJwG, 
1987): 

U4.bLwgGbGg lipwJG, nr WJU q.nmmu ljwpL.nr G2wGw4mpjmG m
Op hnflp trnqpwJp 11bu L4WJQWPP lip2ngwnmuGbpp 4prwnmuo: Uw-
4brbuwJpG hnugbnp 4wrq.w4_nrmuG tJpbGg wnw2wguwG mbflmli, L. 
llnwGg nLflflnLUQ llGL4P wphbumwljwG 4wnmg4_w6 hmGbfl m 2flWU
pwnGbp (llflWuf> hbmwq.wJmU nnnq.uwG L. WJL GL4wmwl.jGbrn4. oq.mw
q.np6bLm hwUWfl) hnflWUlW[lUWU, On[lWljWI1W2WQUWU llbU hw2n11 
L4WJ2W[lp ljwpL.npwq.nLJG GwtuWL4WJUWG b(i: 

Pmuw4wG 6w64nLJpp 2flw4wrq.w4.nf1PL m hnf1WL4W2l11L4WG 
11brG mctbflwgGbLm L. LbnGwJpG wrnmGbrp Wfll11Wilflnf1w4wGmpJm
GQ pwronwgGbLm hwuwr wGhpwctb2m t 4ppwnbL up 2Wf'lfl hnf1Lu
L4W2l11L4WG Lip2ngwnmuGbp (L4WflW[ll11WQnLU, pwqUWUJW tunmwpnLJ
ubpp gwGg m bGpwgwGe, ewrbflp hw4_wg m hnrpqnGwljwG nLfl
flnLpJwlip 2wnmu. wGwumGGbpp wpw6bguwG 4wrq.w4_nnmli L. wJLG) : 

UJu ljwu WJG up2ngwnLnu'io 4pnwnbLPU wGhpwctb2m t hw24.11 
wnGbL wnnmGbnp 4_p6wll!~ · tnnqpwJp bGpwr44.w6mp)wG m mnGw
hwp4_w6mpJwG wump6WGQ, pmuw4wG 6w6ljmjpQ L. WJL L4WJUWG
(jbp: 

Qbmwhn4_l11WilW['lW4_wGilWJpG -hnflbflQ Ubfl hwG[lWL4Gl1lnLpJnL
(jmu hWUilPL4nLU bG UlW[lpbfl hnJ1W4LPUWJWljwG L4WJUWGGb[lnu) m 
UlW[lpbp q.nmpGbnmu, QLtuw4.nf1WL4GU UtumfljWG, nnnmwG, lfbpb!l, 
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Qw4_wnwq.bm , UflumL., QbmtJ4 , <Dwupw4 , Ur4lw q.bmbrp hn4_pmGt.
nmu, UL.wGw LOP hwrw4.-wpL.buwG L. hwnw4.wJpG uwubnmu L. WJL 
mbflb[lmLi: 

Ubp hwGpwL4bmmpjwG LbnGwjpG nbLpb~p L4WJUWGGbnmu, pu L
L4bu gm)g bG m4.bL =!nf1wq.pmmpjwG m wq.pngplipWJP q.pmwhbmw
qnmw4wG pGumpmmmp hnflbpp 6wq.uwG m W2tuwnhwq.nmpJwu 
pwctGp uwGpw4fllJpl11 mumuGwuppnLpjmGGb[lQ, q.bmwhn4_l11WilW[lW-
4_wG!lWJpG hnf1bpQ hwG11bu bG QWLPU hwliwLpf1Gbnn4_, llflW hwuwn tL 
4.bf12P(j UlWflpGbppG hnflbpp 4wpq.wpwGuwG ctwuwGwl.j GL4Wl11WI.jw
hwpuwp q.mG4_bg WJil bpl.jm hnf1Wl11PL4Gf'lQ upw4_nnbL ubl.j QUilhWUnL[l 
6wq.muGwpwGwl.jwG l11PL4P Lib2: 

Qbmwhn4_l11WilW[)W4_WullW)pU hnflbpp WI1W2WQnLU[I 4WL44_WO t 
Li2mwljwG hnunfl q.bmbpp q.np6mGbmpJwG hbm : lfrwGg wnw2wGm li 
bG Q.Ltuw4.nrwL4bu q.bmw4lbpmli hwnp mwpw6mpJmGGbflp wnl.jw
JnLPJWG L4WJUWGGbpmu: Pbpppmp)WU wump6WG[1 , LiwuGw4_n[lWL4GU 
opq.wGwl.jwG Gjmpbflp ewGw4o hnf1nLU , 4wtu4_w6 t GnwGpg , pb ll GL
L4PUP hnf1w4LPUWJw4wG q.nmmu bG llflWGfl wnw2wgbL: OppGwlj , 
uL.whnflWJpG q.nmmu wnw2Lugw6 q.bmwhn4_mwllWflUJ4_wG!lWJpG hn
flb[lG w4_bLtJ pwpop pb[lppmpjmG mGbG, gwG U[lWflWUlJWG hwppw-
4.WJflnLU WI1W2WQWOUb[lQ: Qbmwhn4_l11WilW[1W4_wG!lWJpU hnflG[lnLU 
owq.muGwpwGwl.jwG hnJlrqnGGbnQ pmJL bG wpmwhwJm4.w6 l.jwu Lbu 
W[ll11WhWjl114_w6: npn2 llGL4J2GflnLU , hwmljwL4bu WJU mwpwompjmG
(ibpmu, npUlbfl hnflbflQ mL.wljwG U2W4nLPJWG bG bGpwplJ4.bL. hn11r 
L4fln4JpLG wGhwubuwm Lw4. t wnmwhwJm4.w6: 

Un4_npwpwp' WJU hnflb[lG mGbG L4wpq 2bnmwlj_nn 4wnmg4_w6e . 
ub6 hqn[lnLf}JnLU L. WLf>P I:J(j oG4Gmu pwpop W['ll11Wil[lnf1w4wGmp
JWlip: UbtuwGpl.Jw4wG 4wqliQ 6wG[l Lt , 4wnnf1 bG hwGilPL4bL pGLL4bU 
w4_wqwjpG, w4_wqw4w4_wjpG , WJUL4GU tL Ljw4_w4_wqwjpG ubtuwGp-
4w4wG ljwqup hnflbr : 4wtu4.w6 GrwGpg, pb nr hnflWJpG q.nmm uwh
uwGGbpnu'i b(j llf'lWUfl WI1W 2WQbL, pGL Lw4ln4_ b(j Wfll11WhWjl114_wo 
hpllnnunr4J L4WJLiwGGbfl[l , 4wnnf1 bG L4wrmGw4bL ul.juwo- 1 ,5-2%-pg 
upGLL. 4-6% L. wGq.wu w4.bLP hmumu: uuwG hnflbpQ un4_nnwpwn m
GbGnu'i bG hwmplJw4G6lJwJpG umrm4mmnw : 

=!nflWJpG LnLOnLJPP nbw4gpwG hpuGwljwGmu Lbqne t ljwu pmJL 
hpliGwjpG: 4LwGuwG UlW[lnflnLPJnLU[I Lib6 Lt (15-25 Lit44. 100 q. hn
flnLU) , 4LwG4_w6 4wmpnGGbpp ljwqumu q.bnw42nnf1Q lJwLgpmuG t : 

Qbmwhn4_l11WilWflW4.WGilWJpU hnf1b[1G WLf>P b(j oG4Gmu pwnb
LW4. mbtuGnLnq.pw4wG hwm4wGp2Gbnn4_: u[lwGg 4L4Lnllw4wGmpjnL
(jQ, 4WL4WI.jgwl.jwGmpjnLUQ, tJGLL4bU GwL. mbuw4Wf1Wfl llPUWilflnLp
JnLUQ 2Wl11 ub6 Lt : 
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UjU hn'l.bflnLU uzw4mt'i bG PWU2Wflb'1bU t'izw4WpnLJUbfl, Ullll'1W
UlnLUbfl, tlU4 nrnz 2f12WGGbrmu· wGqwu 6tuwtunm , bqlllllmwgnrbu : 

q.bmwhn4,lllWfl.W[lW4,WGfl.WJilG hn'1bf1Q QG4w6 LllGbLnLt qbmwpb
flWGGbrllG, hllt'iGw4wGmu nnnq4,mu bG: nnnquwG mbtuGnLnqllwG 
tuwtuwmbLnL fl.blllemu fl.flwue hbzmm~Jwt'ip n11n11Ltmu-ewmwJLtmt'i 
bG , uwGw4,wGfl. nr mGbG ~mJL 4wlllw4gw4wGm~jmG : 1n'1w6w64Q 
ewmwJmt'illg UIWZlllUIWGbLm hwuwr wuhrwdbzm t 41lrwnbL nnnq
uwG nwgllnGwL mbtuGil4w: 

Uju hn'1bf1Q hllt'iGw4wGmu orqwGw4wG UJnL~brllg Wl'leWUl bG: 
1n'1nLU hmt'imull RWGw4G wLtbLwgGbLnL hwULUfl UlblllE t t'ill 4n'1t'illg 
UIWflWfllllWQUbL O[lqwGw4wG UIWf1WfllllWUJnL~b[ln4, (b~b 4wG O[lqw
Gw4wG UIWflWflWUlWUJnL~bflll huwrwLtnrm~JnLUUbfl) , llu4 UjnLU 4n'1-
t'illg' 41lrwnbL ullfl.bflWL 4mLmmrwubrll uzw4m~JmG : 1n111l umrm4-
mmrwu LW4,wgGbLnL hWUWfl wuh[lwdbzm t UIWflpbflWPWfl t'izw4bL 
pwqt'iwt'iJw tunmwpnLJubr : 

q.bmwhn4,lllWfl.WflW4.WGfl.WJilG hn'1bflll pbflllnL~JWU pwrorwg
uwG qnr6mu WOW2UW4wrq GzwGw4m~JnLU mull LflllLt hwGewJilG 
UIWflWfllllWGJm~bflnLt UIWflWfllllwgmt'iQ, zwm 4wrl.tnr t'ill2ngwnnu'i t 
hw4wtrnqwJilG. hwm4wlllbu hw4whb'1b'1WJilG brl.tmJ~Gbrll 11bt'i 
UIWJEWflll 4wqt'iw4bflU1nLUQ: 

'61l zm t'izw4m~jwu, nnnqt'iwG nwgllnGWL mbtuGil4wJil 
UIWhUIWUUWU, t'i zw4wpnLJUbflll 61lzlll hw2nflfl.W4wGm~JWU, UIWflW[l
UlWgt'iwG l.t WJL wqrnt'ibLilnrwmllLt t'ill2ngwnmuubrll 41lrwnuwG 
zGnrhllLt wJu hn11brmu wobgLtn11 t'izw4wpmJubrllg 4wrbLil t umwGwL 
pw4,w4wG pwror pbre: 

Ub'-lUuU Lur8 U~US'-lUo 1WJ.Uq.rmuSubrC 

Ul.twuw LOll 2flll UIWZWflUbflQ nnnqt'iwG l.t tGb[lqbmll4 UU1Wlllw4-
Gb[1n4, qqmwqnr6bLm hbml.twGenLt zmr2 18 hwq. hb4mwr hn'1wq
rmumubr wqwmLtbL bG 2flllg , l.t u4u4.bL t hn'1wqnjwguwG qn[16QG
~wg t'illwGqwt'iwjG Gnr tllmL: 

Ul.twGw LOilg wqwm4,w6 hn'1wqrmumubf1Q uwurwuwuG mumu
GwullrbL bG llU.tfl.lluwuo. 1.t u .4.tumrJwuo: nLumuGwullrrn~JmGGb
rllg UIWflq4.bL t, nr LOilg wqwm4,w6 hn'1WClflnLUUlUbflQ t'illwlllWflfl 
~bG, hwGfl.lllllnLU bG w4,wqwJilG. w4,wqwqLWEWflWJilG, 4w4,w4,wqwq
LWEWflWJilG. 4rwewrwtutunLU2WJilG 4mmw4mt'iubr: Lfllwmwrr ~t 
Gwl.t 2flll umnrqbmGJw uGmt'io : nrnz mb'l.bflmU tunrewJilG 2flbf1Q pw-
4,w4wG t'inm bG QG4w6, l.t hn11w4wqt'in11 qnr6oG~wgGbflQ qGmu bG 
hllllrnunr:P UIWJUWUUbflnLU , llu4 nrnz Ulb'l.GflnLU, QU!fhW4wnw4o . 
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llflWUE tunru bG QG4w6, l.t hn11wqnjwgt'iwG qnr6QG~wgGbflQ qGmt'i bG 
w4,mnunr:J> UIWJUWGGb[lmt'i: Swrpbfl t Gwl.t 4wrpnuwmubflll ewuw-
4o : 

4wtu4,w6 hn'1WClflnLUUlUbflll pumJ~Ilg, ellt'illw4wG PW'1Wfl.flnL~
jnLGilg , 2flll UUln[lqblllUJW uumgmt'illg. WJil hn'l.bflll oqmwqnr6UwG 
pGmJ~Ilg . fl.rwugmt'i hn11w4wqt'in11 qnr6oG~wgubrG oG~wGmu bG 
UlWflpbfl llGmbGull4,nL~JWUp , l.t wnw2wgw6 hn'l.bflU mubu UlWflpbfl 
hwm4m~JmGGbr m hwm4wGilzGbr : 

~flbflllg wqwm4,w6 hn11wqrmumubrllg t'ib6 uwuo wGmwnw
UIWlll4.bL t. l.t umb116LtbL t Ul.twGw LOll 4wGw~ «~ll4GngQ » , nro pGw
UIWhUiwGw4wG mbuw4bmllg zwm t'ib6 G zwGw4m~jnLU mull: 

UnwGollG qwGq4,w6Gbrmu, wnwGg pwgwnm~Jwu , Ul.twGil w4_w
qwGil pnlnfl UlWf1W6WZf12WUUbflnLU ('-lW[lfl.bGilu , lJWfllllnLUil , 4wt'in , 
Ul.twG) , nrmb11 4wG hn11wqrmumwJ1lG GL.llwumw4_nr UIWJUwGGbfl , w
obg4,mu bG UlWflpb[l ClJnL'1WlllULnbuw4wG t'izw4wpnLJUbf1 : 

ulj 63 . ~ nf1 hbflbflWUlWfl UuwGw [O ~g wqwtnl{wo hnflWCfflnLGUlGb[lnll.l. 

Ul.twGw LOilg wqwm4_w6 hn'1Wq[lmumubf1Q libfl hwuflwlllblllm~
JWU wubGwbfllllllWUWfll'l hnll.bru bG: Cwm Ulb'l.bflnLU l'lflWUE W'1EWUl 
bG orqwGw4wG GJnJ.~brllg: 1n11mu orqwGw4wG GJm~brll Lllwzwru 
wLtbLWQUbLnL UU1WlllW4n4_ WOW2UW4wrq GzwGw4m~JnLU mull pwq
UWUJW tunmwpnLJUbflll uzw4nL~JnLUQ: '-lbf121lGu huwrw4.nflnL~JnLU 
4mw LW4,wgGbLnL hn11r ZWUl ~nLJL WfllllWhWJUl4,W6 UlllnL4UlnLflWU: 
4wrl.tnr t'ill2ngwnmu t Gwl.t orqwGw4wG UIWflWfllllWGJm~brn4. m 
qwGwqwG tuwnGW'1Pb[ln4, UIWflWfllllWQnLUQ: 
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-u6 4/509-0£) ouqd nm~mtn ?u lmommn ~ 4lqum~ r;nuolnqu 1ulqumu 
-4~ bum~m(Jm4 4Llqrw1Uum5uo4(1 Ll4lm(lm4 (Jluuqoom~rmtn 4tJLloom 
~,uuquu4mTJn :ruuqo~um"j1Zm4 4~mo4uq4 oflUO urn : o4~ 4tJLl3om 
oouuu 'Llql.Ju4m1qum"jl umm~q4 01(1 t>02: ~lU"jld ufm 'Llqonqmml.Ju4 
om~mnqmomml.Jlufb umm~q4 o1~ us U!:JOlU 001UfdlU4fl o4fmULl4UU~ 
04~~mf1 :rnuuql.Ju4 4tJuoom Om~muu"jlun ~ (llU"jlut.Jmmum U-%09 
ou1uZ 4Llquq~ 'il-%96 4~l.JmQmTJLlm ' il-%06 ou1uZ 4uquo~m9 4Llmamz 
1u 4~4mm4m6m4 _"jluuqo~um"j1Zm4 4omr~qdomun·n nu~4(1qum~n 

:ilom(J6mugumd omfdlu"jl 
-Ulmouqd 'nqlnmTJUl!:l4 'TJ omfthu4Lluqd Ul!:j"jlmOlUftJum ~ ~lUUlnmtno iJtJ 
-U '"J1UOm94Ulnm omfdlU~UtflUtfl 4Llqonq6uuln 04fmUU4 '4U!:l001UfdlU~ 
-Ulm4 '4~bm~ 41.Ju4 ~ (llU"jlZutJu iJOm94Ulnm om~5mom~mt11UU111UI"] 
:Llqi]Om(Jfmtn ompuu"jlmTJg 4otlqd Llgumd 1qQl.Jqmn ,mu"jl 41.Ju4 ~ 0011:1[ 
-dlUQtlubtlqo 5m1nm~mmmtno lUutlm(l il~lu5mom~mt11UU11lui"J 

:~ 0~1U5mtJgumd omfd1u4u 
-tlqd mtlo lU O~lu5m"jlml 4Ll!:J001UfdlU~Ulm4 om~m~4b4¢ut.lbm 4Llql.Ju4 
"jlullqiJ~momuq 1u "jlutlqouueqp tlu"jlmomum tlqdtlmm 'iJ~1u6mom~mt1 
-4 4liqooommm~Zm om~m~4o~qUl-UlUUlllu~ ' iJ~1u6mntn4b 4uql.Ju4 
4lm~lm 1u 0(1lu5mu~ 4L1quu4 1ude ·~ 0~1ut1umop44 4tlqmtlqZmumm 
-om lU 4liqo~um~OU1 04fmummom om~momtnmZmtn '64~1u6m94m9 
lU 54p1U1m~ml.Jm '64fm4buu~ ~ l]~lUOmln4mln 4t1ql.Ju4 mtJ 04dliq4 
o4omum 0(11U5mom~mlilUUlllU~ 5omuu lU om45mtlu41q~ 4t1ql.Jul: 

:ilom(l5mtlgtlmd omr 
-dlU"jlUlmouqd lU 00m(J5m"jlml 4li!:JOOm~fmtn omp5mbt.lmb TJ 49m 4t.lqn 
-flUd Om~mnqUlQUlmUlUfb ~ !:JlUUlnmtno UUU ' iJbtJm~m~m4 4LiqO(IlUU 
-m6u34p Ll4lm(Jm4 l.Ju"jluml14~ d~mfd1uuu1U om~omt.lgt.lmd omftl1u4t.1 
-uqd mq"jlmolUftJt.lm lU om~mod 5omuu TJ om~"jlm1qt.lmd 4~muu 4llql.J 
-U4 ~ (llU~t.lbtJOiJ om45mt.lu41qfl :iJ1qQmt.lq"jl 4uql.Ju4 4omm41n t.lm(Jm4 
om~~mZ(I oomt.lu ·~ 0~1u"jlmlqt.lmd 4llqoQm"jlbomb 04fm94m9 '4llqo 
-o1ufd1uQmllmm Qm"jlmmtnmgulUb 1u Qm"jlmmtnmum5m(l 'Qm"jlmmtn 
-ml{ld 'mutlmouma TJmiJ nqtn?o4 '4t.lql.Ju4 1ued '41m~lm-mluum 41 
-qQt.lubmmboom om45mt.lu41qf) : ~? iJ~1u6muu? ~m~ U(Jlubuuu 4t.1ql.Ju4 
ofm4~ '~1UOm~nm4 oq ouqmmZ nqtn?o4 'om45mt.lu41q~ 4Liql.Jul: 

:ilom~6mt.lgt.lmd omftllu4t.l 
-uqd !Jm~mod mt.I!J 'nqtnmt.I!Jm4ti!Jil ' ilom(l5m"J14m~m 4llqoomeoilQliub 
IJm~momdmn!]q~ lU l.Ju~bm~ml.Ju4 TJ1fm 'iJOm(Jf>mtJgtJmd omftllU4tltJqd 
mq"jlmOlUftJum 1]fm4(1 ?u 0!:l041 Qm"jll.JUlU ~ omqln UU!:JO~lUUm6uo4(1 

-vsz 

uu"jlumt.l4~ · ~1ut.1u mnu :oHm TJ iJ~1uuuuqo 4Liqao,ufdlUumomouZma 
-om5 Qm"j1Llu"J1mo~44 ·uo,ure,ut.lmou mZ49 4llqomt.I1Ulll1lu~ uu"jl~mz~ 
'iJOlUfdlU~mZ(J mZ49 4l.JU4 oq uqo~nuum6u34~ UUTJUm~ (llUQUUb omp 
-5mugumd omftl1u4ut1qd 4li!:JOU101Uubml.Ju4 Qm"jlmmbm 54uqt.l6 

:iJ~moma 4llqdluf!Jmmt.lmt.lmtn !J4fmo!Jm4 uu"j15mp 
l.Ju4 "jlu1q~ml{lmomp4mn l{lm? !J4t.lu"jlmt.lm!J4 ' Qm"j15~mb1Ub lllt.lqn mq4 
4Liqtllufommt.lmt.lmtn om~mombt.lo lqummm~ ~ omqtn iJ~1u6mmt.lmu 
-mtn "jluuqdlufommt.lmt.lmtn o4rmaom4 4mmu :m~ bomm"jl Q!:j(l omp 
-6m"j11 4LI.qdlufommumt.lmtn l.Ju"j15m~ l.Ju4 '"1 ·~ TJdqd !Jm~m"jlmd ilpbm~ 
1Jm~m~40m~q~ (llUt.lqOUl01UUbml.Ju4 Qm"jlmmbm 6491 momTJn 

(p1uofm~mU1up LjiiQmlHjLHn LjQmill.lZill.Qml.lmUl Ljfu(lm'l) 
ilm[1m4 1Ulq~6q9m Llqnlludrfl~mZ(l om~mnqUli]Ulml.nulb il(llUQt.lub 
-mUlbo ljt.lqr]Ul~1ul.lbmuu4 ljr]mUlljln QmflUlmbm 6491 miJm'ln ·p.g ~'l 

:uqo 
-~t.lm~!JU1 04fmumm!Jm om~momtnmZmtn omfdlU~momZo uqdumm 1qQ 
-uqmn ,Liqo~1uum6uo4~ l14mmliu4lq(lmummom 1qumt.14~ (lluuqoolUf 
-dlUQmt.lmm Qm~oil TJLlq"jl 64uqomo1uubmuu4 Qm"jlmmbm 6491 ~ mZqp 
-mu4om t.lm~m4 1ulq~om~ il!Jlure,uqo,uQt.lub_ ?Ljrmarma 4Llqu6 

:~ (llutlq!] 
-om~4mn 4Limq~ ~q~ ~m9m4 il!JlUfdlUt.lu~ 5out.lu ' 4Llq!Jlllmuu~uu~ 
1u 4Liqomml.Jul.Ju lqtn4uom4 ~ 4lqt.lm~ ~1uuql.Ju4 Qm5momum mtl"jl 
(4uqomo1Uubml.Ju4) 4Liqo~mnqmmt.lfm(J Ll~lULjl o4fmbm"J1n :54o,ur 
-d1uqo1uQLiub ?4rmarma 4llqoo!Jmnu4 o4fmnquq~m(J 4llqt.lo uunu 4 54t.l 
-qo!Jml oq ~1Up1um !Jm~m"jlmd ~1ut.lquqm mmZ '(Jluuqnm(J t.I41.Jml1Qm6 
4¢q41qu "jlu1qo41 Qm~oiJ OU!:l0Ul01Uubml.JU4 Qm"jlmmbm 64t.lqt.l6 



UU1pnt4UlntpWjj'l J!WJf!WJnLU l.. ~bp2j1G hwz~n~ hn'l.[! llbqpWilWgj'lWJil 
t bGpwf14~mli : Ujmu 4n'l.LitJg , G~wq 2PWU1Whn~~wompjwu hbUlL.wG
pn~ . hwl114wU1bu Gnp j'lpwg~wo hn'l.':LIUlwpwompJmGGbpmli, nnnq
~n'l. hn11.bpj1g uU1wu~n11. pbppu ~ r uUlwg~mli : 

CwUl hwnwtu hn11.r hj1LiGw4wG hwU14ntpJmGGbpQ wGpw~wpwp 
mumliGwuj'lpbLm L. hwliwU1wUlwutuwG LibLtJnpwUlj'l~ Lij12ngwnmliGbp 
~4rpwnbLm U1WU16wnn~ pnLJubpj'lG Ulp~n'l. 2nLP[! ~GbpMbLn~ hnrw. 
UlwpwGgmlin~ (l11pwGqj1Uln~) hnumli t gwopwllrP ~wJPbpo ' Ulbflr!! 
UlWLn~ lSwhlSwgliwG m W'l.W4WLLiWG qwpqwgliwG: LliwG bpL.nLjpGb
p[! hwnwtu G4wl11~mli bG UpwpwUlj'l , UpU1wzwl11r Ulwpw6w zp2wG
Gbpj1 owGp LibtuwGj14w4wG 4wqli mGbgn11. Lij'lwamJL hn11.bpmli , np
Ulb'l. bGpw~wpbLwzbpUlmli Libo zbpUlbpn~ 4w~bpj1 4ml11w4mliGbp bu 
G4wl11~ntli, UpwpWUlJWG qnqwhn~Ulj'l GwtuwLbnGwjj'lG qnUlm Gnp j'l
pwg~nfl 4j1uwwGWU1WU1Wjj'lG qnpz , pwg zwqwGw4wqnljG pwppw
pnUl hn'l.bpmli, npUlb'l. hwnwtu bG wnw2wGmli nutb'l. wupwgwo· gb
LibGUlwgwo hnpj'lqnGGbp L. WJLG: 

Lwtu411G UpwpwUlj'l 2P2WGj1 Upliwzj'l L. UU1WGilWPJWGj1 wG~wu 
un~tunqmli L. WJL UlGUlbumpJmGGbpmli zmp2 150 hb4 . tuwfln'l.r m 
U1l11'l.WU1m wJqtJGbp n~G~wg~bL bG 4wli pwpapw11rP ~wJpbpj'lg b4nf1 
«2pbpj1 w~bLgm4n~» 4wli nnnquwG hwliwp Ulp~nfl 2nLPt:! UUlnpj'lu 
zbpUlb[l[! ~GbpMbLnL hbUlltwGpn~ : Lbp4WJnLUU qjntf1WU1Ul11buw4wu 
wpl11WilPnLPJWG LiwuuwqbUlGbpj'l L. hnf1oql11wqnpOnf1Gbpj1 wnw2 
tuGilrP t llP~wo hj1LiGw4wG mzwllpnLpJmGo uL.bnbL wubuwU1UIUlwu
tuwGwUlm L. wGhbUlwaqbLI'l LibLI'lnpwUlj'l~ Lij12ngwnmuGbpj1 j1pw4w
GwgliwG ~pw : LuwG wnw2Gw4wpq tuGill'lP t ~wrtblir nnnq~n'l. hn'l.b
pj'l LibLrnpwUlj'l~ ~rnw4r pwpbLw~muu. npo wJuop~w llPnLPJwlip 
pwp~np ~t: UpwpwUlJwG hwppw~wJpmu Li zw4mpJwG l11w4 t 
ql11G~mli Linl11w~npwU1bu 65 hwqwp hb4Ulwp hn'l.WUlwpwompJmG , 
npj'lg 35 hwqwp hb4l11wpj1g w~bLrG qbptunGw~ ~j16w4mli t: ~n'l.r 
wqpnGnuj1w4wG m 4wpltnp .1>j1qj14wpj1Lij1w4wG hwl114ntpJm£iGbpQ , 
uGGilWJj'lG m OllWJj'lG nbdj'lliGbp(i wGpwpbLW~ ~j16w4mli qUlu~bLnL , 
4bGuwpwGw4wG w4Ulj1~m4pJmGu pmJL Lr£ibLm hbl11L.wupn~ Lizw4-
~n'l. qJnL'l.Wl11GUlbuw4wG pmjubpj'lg UUlwg~mli t gw6p pbpp : 

CJ.pbGwdj'l n~ pGw4wGnG wztuwl11wGpj1 U1WU10Wnn~ 2nLP2 2000 
hb4U1Wp hn'l.WUlWpWOnLpJmG ljlntuw4bpU1bL t 6wh6wjj'lu qwGq~wO
Gbpj'l, 10-15 hwqwp hb4Ulwpj1g w~bLI'lG wGpw~wpwp LibLrnpwUlj'l~ 
~j16w4r U1Wl116wnn~ ljlwul11npbG Liwl11G~wo t wGuzw4mpJwu : LuwG 
~j16w4o pn11.wp4bLm hwliwp WJil hn'l.bflQ hwowtu Gbp4wJwg~mu bu 
«wpnl11», «tunl11whwpp» L. GmJGru4 «tunU1wG» hnrtwUlbupbflr wG~wu 
l11w4 : bpb WJU pnLnflrG w~bLwgGbGp Gwl.. wJu , np UpwpWUlJWG hwp
pw~wwmu mGbGp w~bLI'l pwG 30 hwqwp hb4Ulwp Wf1w4WLW0 hn-
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flbp, WU1W U1Wpq t llWnGmli, pb j1G~U1j1uj1 LibLj'lnpWUlj'l~ ~j16w4mli bu 
qUlG~mli hn'l.bPQ 4bGuw4Lj1UWJW4wG pwpap U1nUlbGgj1WL mGbgn11. U
pwpWUlJWG hwppw~wJpmli: ~n11.bpj1 LibLI'lnpwUlj'l~ ~j16w4G wpuw
l11WU1bu pwpbLw~bLm nwGwU1wphn~ Lij'lwJG UpwpWUlJWG hwppw
~WJpmli 4wpbLI'l t pwpap wpdbp mGbgn11. hnf1bpj1 UlwpwompJmuG w
~bLwgGbL Linl11w~npwU1bu 50%-n~ : 

Lbp4w j1pw~j16w4mli wGhpwdbzUl t pwqliw4n'l.LiwGj1 mumuGw
uj'lpmpjmGGbpj'l m 4nG4pbU1 hbl11wqnl11w4wG Ul~WLGbpj'l ~bPLnLOmp
JWG hj'luwG ~pw pwgwhWJUlbL UpwflWUlJWG hwppw~WJPI'l hnflbpmli 
~WUlpwp ~j16w4r U1WU16wnGbp[! lt abnGwp4bL qnp6Gw4wG t~j12ng
Gbp hwGpwU1bUlntpjwG wubGwlibO hwpuUlmpjnLG[!~ Libp qJnL'l.WUlG
UlbumpjWG Liwpqwpj1U1Q wnn11.2WgGbLm hwliwp: :>t np UpwpWUlJWU 
hwppw~wJPr Lizw4~n'l. LiwpqwqbUlGWJj'lG qnpz nnnqbLr (4nql11mp
nnnqbLI1) hn'l.bPU hwliwp~mli bG hwGpwU1bl11mpJwG ~wpbLwhnflbPr 
«nu4JW» -1>nG11o: 

~n'l.bPI'l LibLI'lnpwgrwJr ~rnw4r LW~wgliwG L. Lrwpdbp hb4Ulw
pj1 uUlb'l.MwG qnpomli wnwGaGw4r GzwGw4mpJmG mGj'l llWZUlbpj'l 
pwppwpnUlmpJwG ~bpwgmuo : «~WJU1bl11hn'l.zrGGwtuwqj16» j1GuUlj1-
UlnLUlj1 Ul~WLGbpn~ hwGpwU1bUlntpjWG ~wpbLWhn'l.bpj'l 38,5%-[! Wfl
UlnUl~WO t pwpbpn~ . (!UUl npmli 83,2%-[! pntJL pwppwpnUl t. j'luy 
16,8%-u' Lij12w4 pwppwpnUl : tunUlhwppGbpj'l 35,8%-Q , wpnU1Gbpj1 
72,1 %-u Ulwppbp wuUlj'llSwGj'l pwppwpnl11 bG : UnwGaGw4r mdb'l. 
pwppwpnUl bG Libp LbnGwjj'lG wpnUlGbp[!, npUlb'l. pmJL pwppwpnUl 
UlWpwompjntGGbpQ qpw11.bgGmli bG 2nLP2 40%-Q, j1u4 LiGwgwo 60%
Q Lij12w4 m mdbfl pwppwpnUl bG : ~wGpwU1bU1ntpjwG GwtuwLbnGw
Jj'lG qnUlnt wpnUlGbp[! qpbpb LPr~ WflUlnUl~wo b(i Liw4bpbuwjj1G ew
pbpn~ . CJ.wpWLWqJwqmli ' 87,7%-[! , 4bGUlpnGw4wG qnl11mli ' 75%-[!, 
UpwpWUlJWG hwppw~wwmu· 73 ,6% , DwGqbqmpmu· 67,6%-Q, UL.w
Gj'l w~wqwGmli 55%-Q: Unw~bL U1W4wu pwppwpnUl wpnUlGbp ywG 
Lnnj1-<Dwliljlw4r qnl11mli (43%): 

CJ.wpWLWqJwqj'l qJnt'l.WU1GUlbuw4wG qnl11mli tpnqwg~wo wpnUl
GbpQ QGilhwGmp UlwpwOntpjwG 90%-G bG , DwGqbqmn~mli ' 72,4%~ 
[!, 4bGU1pnGw4wG qnUlmli ' 58,8%-Q, Lnnj1-<Dwlipw4mli [!GilwlibG[! 
19%-o: nLdb'l. ewppwpnUlntpjntGG m tpnqwg~wompJntGQ, j'lG~ tunue . 
turuUl pwgwuwpwp t wGilPWilwnGmli wpnU1Gbpj1 Wfll11WilPn'l.w4w
GmpJwG ~pw : 

~wpewpnUl bG Gwlt U1l11'l.Wl11nt L. tuw'l.n'l.r WJqj'lGbpj'l hn'l.WUlw
pwompJmGGbpQ· 56,8%: Ul12l1G hwz~n~ pwqliwliJw l11G4wp4Gbpj1 
24 ,6%-[! Lij12W4 pwppwpnUl t, j1u4 75,4%-[!' PnLJL EWPf?WpnUl : 

Ubp hwGpwU1bUlnLPJWG qJnt'l.WU1GUlbuw4wG hn'l.WUlbuebpj'l Lib
LI'lnpwUlj'l~ ~j16w4u LW~wgGbLnL lt llflWGg wpU1WilPn'l.W4wGntpjntG[! 

2Xl) 



I 
I 

PWf10[1WgGbLnL hwliwp L4WhwG2t.lmli t huljwjwljwG lilW[1WOnLpjwG 
uwhliwGGb[lmli LjwqliwljbflL4bL ewrhwt.lwfl wztuwLnwGQGbfl : '1w[1bfl 
11 t.lbfl hwJ q.Jmrtwgi1G LJni1Lt t lirtbL flWf1111lbli ' GrwGI1g hnrt tutblm hw
liwf1: UwljwJG flWflbflD u libfl pzGwlii1G bG, u lil1wawliwGwlj libfl pw
[1bljwli[!' lib6 pbQmpjmGGb[lmli hnrtbfll1 L4Whw1.4wGQ: f2w[lbflD tul1ulfl 
pmtwgGmu bG 21111 q.nLnflzwgmliiJ hnrtl1liwljb[ltwl1g. wunwG wlil1uGb
fli1G L4WZLilL4WGmli hnrtQ mabrt lilWf?Wgmlil1g u WJLG: '1[1W hWUW[l tL 
hw[1p lilWflWOnLpjnLGGb[1nLU tunznf1 flW[lbfl[! L4blilQ t llnLflU pb[1bL 
llWZLill1g, 11uLJ pbempJmGGb[1mli oq.Lnwq.n[l6bL llflWGf? hnrtWL4WZLil
L4WG GL4WlilWLjGb[1nt.l' hnuewljwGtul1~ zbf1l!lbf111. llWf1Wt.lWG!lGbf111 , 
I1G~1.4bu Gwu hl11lf1nlilbtuGI14wljwG L4W[1q LjwnnLgmliGbf111 uLnbrtMwG 
hwliw[1: 

=!wGrwL4blilmpJwG hnrtbfll1 ubLI1nf1wgl1wJI1 Ltwlll t.f.llCiwlJD L4WJ
liwGwLtnf1t.lw6 t Gwu G[1wGnt.l. n[l llflWGfl ub6 uwuwlip t[1nqwgt.tw6 bG 
u mGbG gwor Wf1lilWilflnrtw4wGmpJmG. «=!WJL4blilhnrtzi1GGwtuwq.l16» 
11Gullll1lllmllll1 (Gbf14WJI1U «=!nrtwzi1GW[1Wf1» 'll<DPC') hwzt.lwf1ljGb[lnt{ 
hwGpwL4blilnLJ3JWG LtwrbLwhnrtbf111 DGilhwGmf1· lilWflW6mpJWG 
24,9%-Q, tunlilhWf1flubfli114,5%-D u wpnlilGbf11145,8%-D lilWflpbf1 wu
Lni1CiwGI1 t[1nqwgt.lw6 bG: I"'G~1.4bu gnljg bG lilt.lbL hnrtwq.l1lilnLJ3JW[J m 
wq.[1nfli1U11WJI1 q.l1lilwhblilwqnlilwljwG 11Gullll1lllmllll1 LJnrtlil1g LjWLilW[l
t.lw6 tunzn11 liwuzl!lwpl1 hnrtwJI1G riLumliGwul1f1mpJmGGbf1IJ, hwG[1w
L4GlilnLJ3JWG LbnGwJI1G m GwtuwLbnGwJI1G q.nllli1Gbf111Lnwf1w6wzr2Luu
Gbrmu t.lWf1bLWhnrtbf111 2nlf12 50%-[! , 11u4 wnwG611G 2f12WGGb[1nlll llbn 
wt.lbLI1G. t[1nqwgt.lw6 bG u Q.JnLrtWLilul!lbuwljwG lizwljwpnqubf1119 40-
70%-nt.l L4Wljwu pbflfl t umwgt.lmli : =!wGf1WL4GlilnLJ3JWG 112,6 hwqwf1 
hbljl!lWf1 t[1nqwgt.lw6 Ltwf1bLwhnrtbf1119 46,3 hwqwf1 hbljl!lWflD Ljwu 
41,2%-Q mctbrt u lil12w4 trnqwgt.lw6 hnrtbrG bG: t[1nqwgt.f.w6 hnrtbf111 
wnwt.lbL ub6 lilW[1WOnLpjmGGb[1 LjwG '1Wf1WLWQ.JWql1 (54 ,1%), QwG
q.bqmf111 (37,2%), 4bGl!l[1nGwljwG (36,6%) Q.JnLrtWLilGl!lbuwljwG q.n
Lni1Gbf111 lflW[1WOWzfl2WGGb[1mli: nLctbrt u UI12W4 trnqwgt.f.w6 Ltwf1b
LWhnrtbf1 wlibGI1g ZWLil lilW[1W6t.lmli bG 4WL4WGI1 (72,1 %, unjblipb[1-
JWGI1 (61,2%), Ul1ul1wGI1 (52 ,6) lilWf1w6wzr2wGGbrmu: Ut.lbLI1 ewG 12 
hwqw[1 hbljl!lWfl t[1nqwgt.lw6 m nLnGwhwf1t.lW6 W[1nlilGb[1mu m liwp
q.wq.bLni1GGb[1mu tunml1 pbflflD QGilwubGD 3-6 g t: 

n~ hbnwt.tn11 wGgJWLnLU lib[l hwGf1WL4blilnLpjmGmu hwplJW!l[1-
t.lw6 Q.JnL'l.WlilGl!lbuwljwG Zf12WGwnmpJmGI1g llnLflU Q.f1t.lbgi1G w4_bLil 
QWG 170 hwqW[1 hbljl!lW[l l{Wf1GLWhnrtb[1, 2nlf12 360 hwq hb4lilW[1 w
[1nl!lub[l m liwf1q.wq.bLni1GGbf1: 

1[1nqjlwJI11lbli L4WJflW[1[! hnrtbf111 pbf1f111nLPJWG L4WhL4WGliwG m 
pwf10[1wgowG, llflWGg libLI1nf1wlill1t.l t.f.l16w411 pwf1btwt.lliwG ljwf1unrw
q.nLJG Ul12ngwnmliGbf1119 lib4G t: 'llWLilWhwljwG zt , n11 4wnwt.twf1mp-
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JnLGIJ t.lb112I1G lilWf111Gbf111G huljwjwljwG lil12ngGb[1 tp hwLnljwgGmli 
hnrtl1 2f1WJI1G m flWUnL t[1nql1wJI1 !lbli Wljllll1t.l L4WJflW[1 l!lWGblm hw
uwp: 

=!wjWULilWGI1 hnrtbf111 QW0[1UbLI1nflWLill1t.l t.li1Ciwlj[! L4WJUWGwl{n[1-
t.lw6 t Gwll llf1WGg wGpwf1btwt.l wq.[lnWf1lilWilf1WljwG hwlilljnLpJmG
Gbpnt.l: Uq.[1nW[llilWilf1WljwG wGpwflbLWt.l hwlilljnLpjmGGbf111lilbuwljb
lill19 wnwG6Gw1.4bu wlfll1 bG IJGLJGmu LtwrbLwhnrtbf1IJ: '-l.bf1211GGb[1u nl 
ul1wJG Gt.lwq hqn[1nLpjmG (hnrtwzbfllll) mGbG, WJLU L4Wf1nLGwljmli bG 
fllll hmumu, Ulilf1nLljlflm[1wG tf1nzjlwgw6 t, hnrtl1 L4f1n:PI1LI1 uwhuwG
Gb[1mu mGbG WUnLfl Ljwnmgt.lw6Q u wnG: 

« =! WJL4blll hnrtzi1GGwtuwq.jl6» 11G Ulfl jll!l mlfll1 G bf14WJ 11 u « =! nrt wzi1-
Gwrwp» 'll<DPQ l!lt.f.JWLGbflnt.l hwGrwL4blilmpJWG LtwlflbLwhnrtbfll1 
zm112 62%-D uwl.Jwt.lwqnf1 Ljwu u112wl.J hqnf1nLPQJWG t. WJui1GeG hn
rtwzbf1llll1 hwulilmpJmGD Ljbu liblllf1119 L4Wljwu t: =!qnp hnrtwzbfllll m
Gbgnrt t.lWLb[1whnrtbf1 mGbGQ lli1WJG U[1Wf1WlilJWG hw[1pWt.lWJf1nLU , Ln
ni1-<Dwupwl.JI1 m Cl1f1w411 uw[lwhwrpl1 . UuwGI1 wt.lwqwGI1. I1Gl1.4bu 
Gwu OwGq.bqmf111 m =![1wqllwG-UL4Wf1wG qwGq.t.lw611 hwf1p m 
lt[1nqwgt.lw6 l!lWf1W6mpJmGGb[1mli: LwG2b[1mu QGLjw6 trnqwgt.f.w6 
t.twf1bLwhnrtbf1Q hl1uGwljwGmu uwl.Jwt.lwqnr Ljwu LwLtwq.mJG llbL4-
Qmu u112wl.J hqnrm~JwG bG: 

Uq.[1nWf1lilWilf1WljwG wGpwf1bLwt.l hwlilljnLpjmGGbf111 lllbuw4b
lfll19 wnwt.lbL Ltwlll t.li1Ciwljmu bG q.LnGt.lmli Gn11 11f1wgt.tw6 wrtmlfl-WL
l.JwLI1. f?Wflf?Wf1nl!l u t.lbrwl.JnqLnl1t.lwgt.lw6 hnrtbrQ: 

UI1Glu t.lbf1211G lilWf111ub[1Q hnrtbfll1 libLI1nf1W911WJI1 hWUWf1 hwlll
Ljwgt.tmu tr huljwJwl.JwG l.JwL411lflwl u112ngGb[1: UJUL4bu, bpb 9-rll hG
q.wuJwljmu hnrtbf1jllibtllnf1wguwG hwuwf1 owtuut.lbL t11 213, 10-flllnLu· 
307, 11-r11mu' 485 llLG nmpLI1. w1.4w 12-flll hGq.wuJwl.Jmu WJil GL4w
Lnw4r hwuw11 GwtuwLnbut.tmu tp owtuubL 600 liGL nmpLr: U4uw6 
1966 pt.lw4wGI1g. hnrtbfljl libLI1nf1wgl1wJI1 hwuwr hwLnljwgt.lbL t11 w
t.lbLI1 QWG 1 ,3 lli1LI1Wflll llnLPLil : 

Ubtl1n[1wgjlwJI1 wupnrt2 9114LI1 wztuwLnwGeGb[1jl hwUWLI1fl tf1ntu
l.JwL4wl.Jgt.lw6 LjWLilWflUWG t.lbpwpbpJWL tuG!ll1f1ub[l[!, uljuw6 lilW[1WO
fljl [!UlilflnLf}jmGI1g ujlG~u Gwtuwlllbut.lw6 pbf1el1 UlflWQnLU[! , WllW211G 
hbp~I1G t.lbpwpbpt.lmu t ubp uwljwt.lwhnrt hWUflWL4blilnL~JWU[!, n[1-
lllbrt hnrtbfll1 LibLI1nrwguwG wztuWLilWUQUbflD lilWflt.lnLLi bG WU2Wlfl
WG2Wlfl, nl hwliwLI1fl brtwGwl.JnLt: 

4wnwt.lwflnLpjmG[! Lil1wawuwGwlj L4WfllilWt.lnf1bgGmu t hi1LiGw
LjwG mzWilflnLPJnLu[! uubnbL wubGWL4WlilwutuwGwlilm, wGhbmw6-
q.bLI1 LibLI1nf1wlill1t.l lil12ngwnmuGbrl1 jlf1wljwGwguwG hw11gi1G: uuurG 
WllW2Gwljwpq. tuG!ll1fl ubp hwuflWL4blilmpjmGmu UpWflWLilJWG hwp-
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PW4.WJflP hnfl.bpp Ubtrnrwmr4. 4.r6wljp pwrbtw4.muG t, nrG WJU0p-
4.w fl.flnLPJWUp pwqwrwr ~t: 

'TlwpbUWJpU 6pwqpp hw2n11 ppwljwGwguw(i hwuwp L4WhwG2-
qmu t, np n~ upwJG llbtrnrwgpwJr bGpwplJbt l.t QJmrtwmGmbumpJwG 
2fl2WUWnnLpjWU Ub2 umgGbL Gnp hnf1WlllW(1W6nLpjm(i(ibp, walt wr
UWU1WI..4bU pwrbtw4.bL QJnL'l.WlllGmbuwljwG pntnf1 hnrtwmbupbpp· 
4.wrbtwhnf1bpp, pwquwu}w mGljwpyGbppG hwm~wgqw6 hnrtbpp, w
rmmGbpp m uwpqwqbmpGGbpp llbthnrwmr4. qp6wljQ, pwpapwgGbt 
qpwGg W(1ll1Wflf10rtWljwGmpjmGQ: 

1Wtbri"' LtmLsmru4uuusuuu 
uqrnubLi"'nrusi"''-1. Ui"'~nsullnwutrc 

UqpnllbthnrwgpwG mwm:!bp ur2ngwnmuubrmt m bfl.wGwyGb
rn4. (wqrn~pqpljw~wG, wqpnpplipw~wG , wqpnybGuwpwGwljwG 
ljnqmmrwmbtuGpywljwG) hn11.brr wpuwmwljwG pwrbtw4.muG t: 
l'lrwGg pbflppmpJwG pwropwgmuG m l.llWhUJwGmuQ: Uqj1nllbtrnpw
mr4. Up2ngwnnLUUOflQ YPflWnmu b(i l4Wflpbf1WPWfl (wub(i UlWflp ljwu 
2-3 l.t w4.hLr mw11ru uby wGqwL'i. hn11r wGpwf1btw4. hwmymp1muGb-
11Q LPntubtm l.t pmJubrr pGwljwGnG wiSp m qwpqwguwG hwuwp 
GUjwumwqnp UJWJUWGGbp umbq6btm hwuwp: 

UqjlnllbtpnjlwUlp4. up2ngwnmuGbpp hwuwljwflq(J mwrpbfl hn
qwlupuwJwljwG qnmpGbpmu mwppbfl t, WJupGpG WJG LJrmu t qn
mpwljwG pGmJp: CGqhwGmp q6brn4. ljwGq. ljwnGbGp hn'l.bflp wqpn
llbthnpwgpwJp m 4mtUlnLflwljwGwguwG ctwuwGwljwljpg hpliGwtuG
I'lPfl 4.rw: 

Uq.rnllhtrnrwgpwJr 4wrl.tnp ur2ngwnmuGbppg t wruwmw
pGwy zbflUlP t.. Wr!W2hG hbf1pp(i 4.wpbtwzbj1Ulp lJnLLUlnLflWljwGwgm
UQ: 1qnr lJmtmmrwlJwGwgqwa 4.wrbtwzbrlllh uUlbqamu11 LJwrbtr t 
rrwljwGwgGbt bGpw4.wf1btwzbpU1Q LPturbgGbtn4.. umnppG zbrmb
flnLU opqwGw4wG Gjmpbflp ll.IW2Wflu w4.btwgGbtm, Gpw ywnmg-
4.w6"p!J LW4.wgGbtm 6wGWL4Wflhn4.: tGpw4_wrbtwzbfllllP tunn 
LtltupbguwG 6wGwUJwphn4. hqnr 4.wrbtwzbfllllp umbrt6"nLUIJ hGwrw-
4.nrmpJmG t mwtru LW4.wgGbtm hnrtr GbpMwGguwG QGflnLGwymp
JnLU(} l.t qqWLP Ub6wgGbtm UflW 2flWPWLtlwGgmpjmG[l: UjG UJWJUWG
Gbfl t umbf16mu oGhwtrg m wGort..Gbrpg wnw2wgw6 2flbflQ hnfl.r 
tunr zbjllllbjlQ ubp?6"4.btm hWUWfl, turum ljp6wmbtm 211P WUWflflJnL
Gwqblll ljnpmUUl(} Qntnrzwgmlin4. l.t WJfl.Ujpun4. pw4.wlJwGW!WLP ub-
6wgGbtm hnqmu 2flP QGqhwGmr l4W2WflQ: 

1qnr 4.wrbtwzbrlllh ulllbq6muo GUJwulllmu t hnfl.r uGGqw1pG 
nbctpup LW4.wguwG[l, hwmlJwl.llbU UflW funfl zbfllllbflmli , nf1[! lJWUJ-
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qwo t Wjfl zbpmbpnu'i upypnopqwGpquGbpp ybGuwqnpamGbmpjWG[! 
UL4WUU10fl. 2flW2hflUWJPU m Ofl.WJPU UjWJUWGGbrr Ulllbf16"UWG hbm: 
nLUmUGWUpflnLpjmGGbpnq l4Wflq4.bt t, nr ~WJWUUlWUP L4.wgqw6" u
l.twhnfl.bflnLU, nrUlbfl. Gljwmqmu t bGpw4.wrbtwzbpmp UJPUI'l hnppqn
Gp WriW2WQnLU, tunp LPturbgmUQ (30-40 uu) hGwpwqnpmpjnLU t 
m4.bL qqwtrnrbG pwrbtw4.bt hn11.r ywnmgqw6pQ, 2rwpwLtlwGgmp
JnLGQ ub6wgGbt 2,8-3,1 wGqwu, 211r L4W zwrD hnrtr uby ubUlf1 zbr
mmu w4_btwgGbt 1,5-4%-nq ywu 7,4-39,8 uu-nq: ,nfl.nLU 2f1P L4WZW
f1P w4.btwgmuQ GL4wummu t hwGQWJPG L4Wf1WflUlWGJmpbj1p Wf1fl.JnL
GwqbmmpjwG pwj16pwguwGo 1,5-2 wGqwu: 

'Tlwflqqwo t, np qwrbtwzbpUlp tunrwguwG 6WUWll.jWf1hn4_ Ub-
6wgqmu t hnfl.p n~ L'iwqwljw(i (qpwqpmwgpnG) awynmybGmpJmG[l, 
njlQ hGwjlwqnjlmpJmG t lllWLPU tw4_wgGbtm wb,wgpwG, nj1L4buqp 
w4.bLr tunr PWLPWGgbG upGntOflUlWjpG Ulb'l.nLUUbjl[l , pG~Ujbu Gwl.t 
pnl)Ubjlp Wf1UWU1Ubjl[l: 1nf1p tun, zbj1Ulbpmu pmuwljwG uGwgnpqGb
rr ljmUlWljuw(i m flflWUQ hbmwqw lllWfljlWLnLMwG hbUll.twGpnq 
GpwGmu w4_btwGmu t opqwGwywG GJmpbpp pwGwljQ, np[l tupuUl 
flf1Wljw(i t wqqmu UUlnppG zbpmbjlp wqpn~pqpljwljwG, ~pqpljwpp
upwywG nL ppupwljw(i hwmympjmGGbpp LW4.wguwG qpw: 

,qnp hnrtbpmu 4.wllbtwzbpmp tun11wgmuQ ywpbtr t ywmwphL 
unqnjlwljwG qmpwGGbpnq: Uwywqwqnp hn'l.brmu, Gqwq pbpjlpmp
JnLG mGbgn11 UWJf1WUlbuwljGbpQ bjlbu ~hwG4.btm UL4WU1Wljnq bGpw
qwpbtwzbllUlQ LPtullbgGbtm hwuwp yppwn4.mL'i bG hwfli~WYlllllP~Gbjl: 
'lpw hwuwp ljwflhLP t ljprwnbt 'TlllQ-3-4 uwyGpzp qmpwGGbp, nrnug 
oqGmpjwUp ljwpbtr t upG~l.t 16°pbpmpjWUP LWU2hf1nLU ljWUlWjlbL 25 
uu tunpmpjWUp 4.wpl.t upwctwuwGwy bGpw4.wf1bLW2b(1Ul[l LPtuflbgGbt 
15 uu: YWjlbLr t oqmwqnj16bt Gwl.t '1)0-3-40 uwLJGrzr qmpwGGbp: 

'-l.bfl2PG mwppGbjlpG U'Tl1 h11Y11Gbj1p mwjlpbp hnfl.WlJLPUWJwljwG 
qnmpGbrmu, WJil pqnLU t.. ubp hwGilwll.lbUlmpJmumu, mzwflflnLpJmG 
t qwro4.mli G4.wqwqnqG l.t qjlnJwljwG 4.wrr hwliwlJwllQP hwrgbjlp 
4.11w: UGcttuUlhLr t. nr 1..' GqwqwqnqG, t.. qrnJWljwG 4.wflp lJrrwnuwG 
WflflJnLGw4.bmmpJnLUQ pwjlOfl LJwrnfl. t trGbt hqn11 YnLLUlnLjlwljwG 
4.wflhLW2hflU1P ~nGp 4.11w : 

,qnr 4.wrbLW2hfllllP UUlb'1.6"nLUQ hwm4wll.jbU turum wuhrwctbzm 
t trnqwg4.w6" m uwyw4.wqn(1LWU2WJpG qwpbtwhnfl.bflmU: 1qnp qw
flbtwzbpmp umbq6mliQ n! upwJG hnrtr wqrnunupwywG hwUlljmp
JnLGGbpp tw4.wguwG, WJLl.t 2flWJpG trnqpwJp flbU UJWJQWflP ywpl.tnr 
ur2ngwnmu t: 

bGpw4.wrbtwzbrmr tunp Lllturbgmu[l 4wrt..nr ubtrnrwmr4. up-
2ngwnmu t ljw4.WJPU zbrmbrn4. Ubtrnrwgqw6 WL4WLP-Wfl.nLUl hnfl.b
flnLU, nfllllbfl. flj1Ul..np4.mu bG upwGqwUwJG f)nLJL 2flWPWLPWGgmpjwG 
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hwml.jmpJmuubr.: 4wtULtwo l.jwt~.WJt'lu 2bpmbrll mwpwMwu tunrmp
Jmurg· uuwu hnllbpmu Ljwmwpt.l_mu t 50-80 L. unLJut'lul.J 100 uu tun
flnLf}JWlip Lt'lturbgnLLi : 

<Dner hqnpmpJmu m Gt.l_wq pbppt'lmpJmu mubgn11 hnllbrmu 
hqn11 t.l_w11bLW2b11mll umb116mli(l wt.l_bLil ubo WI1'1JmGe l.Jwrnll t w
UJWhnt.l.bL, bpb WJG qmqwl.jgt.l_ll qnliW'1Pil m qwuwqwu opqwuwl.jwu 
tuwnUW11Pbl111 41111WrlUWU hbm: C!um n11nLU, ruwwu huwpwt.l_np t, 0[1-
qwuwl.jwG UJWI1WflU1WUJnLf}bl1[1 UJbU1.E t hn1111 tun11 zbl1ll1b[1Q umgubL 
umn11ru uwl.jwt.l_ pbf11111. hmumut'lg W'1.EWU1 2b11U1bl1[1 opqwuwl.jwu 
uJmpbpnt.l_ hw11umwgGbLm m WJumbll l.jbuuwpwuwl.jwu UJ[lngbuubpu 
mcrb11wgubLm hwuw11: 

OWU[l ubtuwurl.Jwl.jwu Ljwqu mubgnll hn'1bl1nLU pGwl.jwu ow
l.jnml.jbu ewrwuJmpbl111 (mm4J, h11wptuwJI1G tuw11wli, UJbliqw L. wnu) 
tuwnGbL(I hn11b111l LibLt'lni1Wll1t'lt.l_ t.l_l16w411 pw11bLwt.l_uwu LjwpL.n11 Lit'12n
gwnmu t: Owl.jnml.jbu _EW[lWUJnLf}bi1Q pwquwl.JnllliWut'l Wql'lbgmpjmu 
bG pn11umu hn1111 hwml.jmpJmuGbl111 t.l_flw' uUJwummu bu u11w wqpn-
4J~q~l.jwl.jwu hwml.jmpJmGGbl1~ m uGG'1WJ~G nbd"t'llill LWt.l_wguwGQ: 
'111wGe ubowgumu bG hnll~ owl.jnml.jbGmpjnLU(I, LWt.l_wgumu UflW 4w
nmgt.l_w6e(l, ub11Mmu m l.jmmwl.jmu bG ~11bug ub2 hwGewJ~G UJW
rwrmwGJmpbl1~ aL.nt.l_ hnll umgt.l_nll UUUI1WU1WI1flb[l(l, npnue t.l_bqb
mwg~WJ~ (IGpwgemu wum~6wGwpw11 wugunLLi bu hnllWJ~u Lm6nqp 
L. ll111WUW'111t.l.mli pnLJubi1~G, l.jwutumu 1111wug Lt.l.wgmliQ '1bUJt'l hn11~ 
UJI1n4J~L~ umn11~G 2b11U1bl1[1: UJu pnlnfl~ hbmL.wGent.l_ hn11mli umb'16-
t.l_mu bu pmJubl1~ w6~ m qw11qwguwu hwliw11 pw11bLwt.l. 0'1WJ~u. 
2b11LiwJ~u, 211WJ~u m uuu'1WJ~u nbcr~uGbp, n11~ hbmL.wuent.l_ pbpewm
t.l_mpJmu(l pw11arwGmu t: 

nLumuuwu~pmpjmuubpnt.l_ UJWI1qt.l.bL t, np owGp ubtuwu~l.jwl.jwu 
l.jwqu mubgn11 Liw11qwqbmGw]pG qn112 nnnqbL~ (l.JmLmmp-nnnqbL~). 
2WctwGwl.jwqnLJG hn11b11mli, uL.whn11b11mli hbl.jmwrll hw2t.l_nt.l_ 60-90u 3 

0-40 LiLi ubompJWUp owl.jnml.jbu _EW[lWUJnLf}bl1 (mm4J L. hpwptuwJpG 
tuw11wu) tuwnGbL~u UJWI1WI1ll1WgliwG 4Jnu~ t.l_pw bctt'IUJmwgnpbup l.jw
Gw~ qwuqt.l_wo~ pbi1.EQ pwf1011WGmu t 61-129%-nt.l_, t'lu4 hwm~4~ pbi1-
.E(I ' 42,1-84,8%-nt.l_: (ct.<D~LnJWU, 1984): 

U11ll1W'111W4wG UJWJUWUGbl1nLU U1UU1bUWUJbU abnumm t OWUI1 
ubtuwG~l.jwl.jwG l.jwqu mubgn11 hn11b11~u 10 mwppu ubl.j tuwnubL puw
Ljwu 6wl.jnml.jbu .EWI1WUJnLf}bl1 (mm4J L. hi1WPtuWJt'lu tuwpwu) hbl.jmw
[1~ hwzt.l_nt.l_ 100 u3 (hwgwhwm~l.jWJ~U m pWG2W[lbllbU uzwl.jwpnLJub
[l~U hwml.jwgt.l_wo hn11b11mu) 120u3 (tuw11n11~ wJctt'lubpmu): 

1n11b11~ l.jnqmmpwl.jwGwguwu qnpomu l.jwpL.np Li~2ngwnmu t 
qnliw11p~, mnr4J~, pn~uw11p~ L. qwGwqwG opqwuwl.jwu tuwnuw11pbpp 
4~rwnmu(l: Opqwuwl.jwG UJwpwpmwGJmpbpp 4rrwnmliQ turum 
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wuhpwd"b2U1 t hwml.jwUJbU LibLrnrwg~WJil bupwpl.jt.l_wo WL4WLr-w
'1nlll1 hnllbflnLU, un[l ~pwgt.l_wo _EW[l_EW[lnU1 l.jpUWWUWUJWLnWJ~U 
qn112 , 2wqwGwl.jwqnLJG L. wn hnllbrmu , npnue Wll.EWU1 bu hmum
ut'lg, mubu wupw[lbLWt.l. wqpn4Jt'lqt'll.Jwl.jwu hwml.jmpJmGGbp: l.Juwu 
hnllbflmli hwubliwmwpwp ubo ~wLt'lwpwcrrGGbpnt.l_ (40-50m/h l.. wt.l_b
LilG) qnliWilP L. (IUI'lhwupwUJbu opqwuwl.jwu UJWI1WflU1WGJmpbfl oq
mwqnp6bLm '1bUJemu n~ Lit'lwJu wl.jmpt.l_wumu bu Ljbuuwpwuwl.jwu 
UJ[lngbuGbp(l, Lwt.l_wumli t hn111'1 uuu'1WJ~G nbcr~LiQ, WJLL. wqpn4J~q~
Ljwl.jwG Lill 2Wfl.E hwml.jmpjmGGbp: UJU pnlni1Q, ~{j~ tunu_E, Lit'lwuqw
liwjG 1111wl.jwu bu wu'1flW'1wnGmu uzw4t.l.n'1 l.JmLmmpwGbrll pbp
ewmt.l_mpJwG pw11011wguwu t.1.11w: 

LJbp hwupwUJbmmpJwG hnllbflll 4mLmmpwl.jwGwguwu m 

1111wug LibL~npwmllt.l_ t.1_~6w411 Lwt.l_wguwG hwliwp LjwpL.np wqpnub
Lilnrwm~t.l_ u~2ngwnmli t pwquwliJW tunmwpnLJubpll , hwml.JWUJbU 
wnt.l_m]m~. LJn11uqwu~. bpbeGm4~ uzwl.jmpJmGQ: LfbL~npwgt.l_wo lll-

11mm-wL4WL~. _EWI1.EWI1nll1 l.j~UWWUWUJWU1WJ~U qn[l2, zwqwuwl.jw
qnL]G t.. WJL hnllbflmli wnw2~u U1WI1~Gbp~G, ~u4 hbmwqWJnLU Gwu 
UJU1'1Wll1nL 4nLLU1nLf1WGbl1~ m tuw11n111'1 WJct~Ubfl~ li~22Wf1WJ~U mw
pwompJmGGbpmu UJWI1PbflWPWfl 4-5 mwpt'lu Libl.j wnt.l_mJU1t'l l.Jwu 
l.jnpGqwG~ Li2w4mli(l huwpwt.l_npmpJmG t ll1WL~u gwor Wflll1W'1fln-
11wl.jwumpJmG mubgn11 Guwu hnllbflmli wt.l_bLwgGbL opqwuwl.jw(t 
uJmpb11 ~ UJWZWI1(1, t.l_bl1w4wGqGbL umml.jmm11wu, pwl1bLwt.l.bL 211W -
4J~q~Ljwl.jwG hwml.jmpJmGGbi1Q: 

011qwuwl.jwu UJWI1WI1U1WUjnLf}bl111 4rrwnuwu m pwquWUJW pr-
pbnuWOWI14wt.l_nl1 m hwgwqq~ tunmwpnL]Ubl111 uzwLjmpJWU LibLt'ln-
11Wll1~t.l_ uzwuwl.jmpJmG(I LWJG Lmuwpwut.l_wo t ctl1wl.JwumpJwG Lib2. 
rG~UJbU GwL. cti1.E~ hwliwUJWU1WUtuwG pwcrruubpmu, mumr wGhi1W
crbzmmpjmG ~4w hwuqwuwGn11bu Ljwuq wnGbLm wqpnlibLrmnl1w-
m~t.l_ wJu Li~2ngwnuwu hw11gr t.1.11w : 

'fll1w4m~LJwJmli hn11r 2b11LiwJru nbd"t'llit:! LJwl1qwt.l_nflbLm hwuwp 
oqmwqnpomu bu Ljwt.1_6~ m Ljt.I_WI191'1 Lt'lnz~. n11nGg uwl.jbpL.nqpr 
pw11a11 WLpb 11nu (liwlJb11L.mJp~ t.1.11w (IGLjwo m wG'1flW'1WI10w6 6wnw
ctWJPWJ~G tGbpqt'IWJ~ hwpwpbl1nL!)JnLU(I) f}nLLWgumu t hn11~ LJnlllit'lg 
w 11 L.~ 6wnwqwJpWJ~G tGbl1ct~WJI1 lJLwumli(l L. '1f1wGnt.l_ ~uLJ Gt.l_wqbg
Gmu u11w mwewgmu(l: 

Y.bl1(1 u2t.l_wo uJmPbl1(1 LJw11n11 bu 4rrwnt.l.bL hwl1wt.l.wJru uwf1qb-
11mu, n11U1b'1 hn11b11u md"bfl U1WQWGmu bu: nLUmliuwurpmpjmGub-
111'19 UJWI1qt.l_w6 t, n11 Ljwt.1_6~ m LJt.l.w11gll Lt'lnznt.l_ hn11r uwl.JbpbuQ pw-
11w4 zbpmnt.l_ 6w64bLm '1bUJ.EnLLi Gpw 2b11umpJmGQ Gt.l_wqmu t 
3°C-nt.l_, nrr hbmL.wuent.l_ 2111'1 ctnlnl1zwgmliQ pwt.l_wLjwuw~wLt'l Gt.l_w-
qmu t: 



UwnQ hn11.bpmu umtnflwpwp oq.mwq.n[l6mu bu ulL q.nLJG~ UJnt.-. 
pb[l, op~Gwl( limp, np(j WUt'lflW'lWflOUWU ljln~r ub6nt.pjnt.U mubuw
Lnt. hbmLLwG~nLl 2brumpJnt.GQ t.wll t ~t.wGmu m hn11.u wtlbt.~ zwu1 
mw~wgGmli: 

9bpliwJ~G nbd~li~ ~wpq.wL1_npuwu hwliwfl oq.mwq.np6L1_nu.'i bG 
GwlL pmuw~wu uuwgnp11Gbp m qwGwqwu opq.wGw~wG GJnt.pbp 
(611.nm , hGow6 tunm, pbljl , tuu~t. lL WJLG) , npnu~ li~wdwuwuw~ pm
t.wgGmli bG 2bruwtSwnwq.wJpmuo LL q.~zbrtlw QGpwg~mu ~wGtumu 
hn11.~ uwn~nll.'iQ, pnqwgGnu.'i q.n[.npzwgnu.'io , wpq.bt.w~mu wuoplLGb[l~ 
~WP~t.Gbp~ Wq'lbQnt.f}JWG mw~ hn11.~ Utn[lnt.~tnnLflWJ~ ~WJQWJnLU[} : 

1n11.G mdbll. mw~wgmli~g , ~u~UJbu GwLL uw~bpbuwJ~G zbpmbro 
ljlnz~wgmu~g UJWzmUJwGbt.m hwuwr oq.mwq.np6mu bu n~ tunznfl 
~wpbp m tu~tS. 6wGp hn11.br~ wq.pn~~q~~w~wu hwm~mpJmuGbpo 
t.wLtwgGbt.m hwuwfl· wL1_wq, ~u~ pbl'}u hn11.br~ pbflp~nt.pJmuo pwpo
pwgGbt.m lL 'lrwug 2flW~~q~~w~wG hwm~mpJmuubpo t.wtlwgGbt.m 
hwuwr· m~11.li, ~wll lL WJL UJnt.l'}bp : 

Uubp~~WJnt.li , 1G11wumwGmu LL npnz wpmwuwhuwuJwG bp~pub
pmu ubpubp~ 6t.liwu q.nmmu L1.w11. q.wpGwGo hn11.~ 2brumpJnt.GQ 
pwpopwgGbt.m GUJwmw~ntl pwupw~~ '1Wzmbpmu oq.mwq.np6nu'i bu 
GwL1_p~ OJnt.p: Opnz bp~pGbpmli oq.mwq.np6mli bG p~mmli~ tlimt.u~w . 
OflOLl 5 uu hnll.~ uw~bpbUQ 6w6~bbm 'lbUj~nt.U Gpwumu 2brumpjnt.UQ 
pwpopwGmu t 2-8°C, GnLJG~u~ 10 C: IClbl'}lL ubtuwu~Ltw~wu ~wqu (w
L1_wqwJ~G, wL1_wqw~wL1.wJ~G) mGbgn11. hn11.brG tpnq~WJ~9 UJWZtnUJW
Gbt.m GUjwmw~ntl oq.mwq.np6mu bG GwlL GwL1_p~ Llbpwlizw~uwG ou
pwg~mli wnw2wgw6 npnz GJmpbp: UGhpwdbzm bu~ hwuwpmu h~
zbgGbt. , np pnljUb[l~ 6~t.b[lG wphbumw~wG Gjnt.pbp~g Utnbi1.6L1.w6 I'}W
Il.WGpo hbzmmpJwlip 6w~mu 'lnt.ru bG q.wt.~u : 

ubp~wJmliu UUu-mu , UpLLlimJwG tJLtrnUJwJ~ zwm bp~pubpmu . 
~G~UJbu GwlL U'TJ1 bp~pGbpmu wpdbewtlnr pwG2wrwungwJ~G m 
UJlnll.Wtnm ~nqmmpwGbp~ w!Sbguwu q.np6mu LWJG ~~pwnmpJmu t 
umwgbt. mwppbp UJnt.~tp~t.bGwJ~G pwll.wGpGbp~ oq.mwq.nr6mli[l 
pnLJubp~ zwp~bpQ ~wli li~22wr~bro 6w6ltbt.m hwuwp: bL1_pnUJwLtwG 
zwm bp~[lGbpmu WJfl wztuwmwG~Gbro Gbp~WJnLUU ub~bGwjwgL1_w6 
bG: <Dnpobpntl UJWflq~w6 t, np GuwG 6w6~bpQ hn11.~ 2brumpJnt.GQ 
pwpopwgumu bG 2-8 C-nL1_, tunGwL1_mpJnt.uQ· 0-50 uu zbpmbpmu· 
3-4%-ntl, ~u~ hn11.wzbrm~ 10-20 uu zbpm~ uwhuwGGbpmu tunuw
LtmpJmGo pwpopwGmu t 5-7%-ntl: UJUUJ~u~ 6w6~bp oq.mwq.n[l6bt.m 
'lbUJ~nt.li pbp~Q hwumGwGmu t 2 zwpwp zmm: 

Ubp hwGpwUjbmmpJnt.Gmli L1.br2~G mwp~Gbp~G wq.pnlibt.~n[lw 
m~Ll WJU li~2ngwnmuo 'lWflOJWL LWJG ~~pwnmpjnt.G t umwgbt. hwm-
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~wUJbu Ltwll. q.wpuwuo m mz wzuwGQ uwm11.wz pnLJubflP- gpm~g 
UJWZtnUJWGbt.m GUjwmw~nL1_: 

l:lb[lliwG~WJnLU npUjbU 6w6~ng n~ ub6 li1W[lW6nt.pjnt.GGb[l~ L1_pw 
oq.mwq.np6mu bG, WJUUjbU ~n~L1_w6, «2flWJ~U L1_b[lUW~» . np[} unL1_npw
~wG UJnt.~tp~t.bGwj~G znt.P2 10 uu zb[ltnnL1_ 2rnL1. L9Llw6 UJWfl~ t : UJU
Uj~U~ 6w6~~ mw~ pnLJub[lG wtlbt.~ t.wll bG w!Smu, wpwq. hwumGw
Gmu u umwgL1_mu t hwubuwmwpwp pwflOfl pbp~ : 

'cG11hwGmp wnuwup q.Jnt.ll.WtnGmbumpjwG lib2 6w6~ngubp~ oq.
mwq.np6mliQ LWJU ~~flwnmpjmG t umwgb[., n[l~ hwliw[l oq.mwq.np-
6mu bG mwppbp pwljlnGGbp m Wflhbumw~wG GJmpbp LL npntl q.Ltuw
L1_npwUJbU GUjwtnwlt t hbtnwUJG'lLlnt.li UjWhUjwGbt.nt. hn11.~ tunGwL1_nt.f}
Jnt.GQ, Gpw umpmLttnm[lwG, ~u~UJbu GwlL ~wpq.wt.lnflbt.m 2bflunLpJm-

Go : 
'4JnLil.Wli1Ul.J1bUnt.pJWU lib2 pw~w~wG li1W[lW6nt.li t umwgb[. 611.n-

l11~ oq.mwq.n[l6nt.liQ , n[lQ GUJwummu t n~ u~wJG q.nt.nflzwguwG pm
t.wguwGo m hn11.mli tunuwt.tmpJwG UJWhUJwGuwGQ, wnLL t.WG2bflG t
[lnq~wJJ19 UJWZtnUJWGbt.mG: 

ub[l~WJnLUU UUu-mu , U~[l~~WJnt.U, bt.lflnUJWJnt.li lL b[l~[lwq.G'lll 
mwppb[l uwub[lnt.U ub6 wztuwmwu~Gb[l bu tnW[lt.lnt.li wGwUjwtnGbr~ 
wt.lwqmmubfl~ , wL1_wqWJ~G hnll.bfl~ pbfl[l~nt.pJwG pwro[lwguwu nt.ll.-
11mpJwup· oq.mwq.n[l6bt.nt.l tnW[lpb[l ~wtlbfl, uwG[lwgt.lw6 hwG~WJ~U 
GJmpbfl, Gn[l w[lhbumwLtwG um[lm~mnt.[lW umb11.6n11. Gjmpbfl lL WJt.G : 
<Dn[loGw~wG wztuwmwG~GbflO gnqg bG mt.lbt.. n[l Gliwu mwflpbr 
GJmpbfl~ oq.mwq.n[l6nt.liQ wt.twqwJ~G hnll.bflnt.li lL pmu wt.lwqmmub
pmu GUjwummu t tunGwt.lnt.PJWU , ~G~UjbU Gwu pbfl~~ qq.w[.~ pw[lO-
pwguwGo: 

UnwGoGw~~ mzW'lflnt.pJwG bu wfldwu~ hnll.bfl~ libt.~n[lwguwu 
hwuwp oq.mwq.nf16Lln11. dwuwGw~w~~g uJmpbflQ: '1bnLLu 40-wLtwu 
pt.lw~wGGbp~G bt.lflnUJWJnt.U (UJmGtubu~ «4nn~mu~nG» ~~[lliwG) 
hwjmGwq.np6t.lbt. t u~ ljlflljl[lnll. GJnt.P (UJnt.~lib[l). n[l~ lt~flwnnt.pjnt.U[I 
hnll.b[l~ libt.~n[lWQ~WJ~ q.n[l6nt.u mt.lbt. t 'lflW~WG Wfl'ljnt.G~ : uuwu 
~wpq.~ O[lq.wGwLtwu nt. wGo[lq.wGw~wG Ujnt.pb[l~ lt~[lWnnt.li[} u~w
dwuwuw~ GUJwummu t hn11.~ um[lmltmm[lWJ~ q.nJwguwGQ, uflw ~~
q~~w~wu hwm~nt.pjnt.Gub[l~ t.Wt.lwguwu[}, 2flWpwljlwGgnt.f}JWU lib-
6wguwG[}: 1n11.~ um[lm~mnt.[lWJ~ t.wt.lwguwu m Gflw 2flwpwljlwG
gmpJwG pwflOflUJ'9UWU hbmlLwG~nt.l t.wt.lwGmu t wb[lwg~wG , pw
gwnL1_mu ~bll.lLW~Wt.nt.li[} , t.WG2WJ~U t.lwflbt.whnll.b[lnt.U Gt.lwqmu t liw
~bflbUWJ~G hnu~(j m hnll.WlnW[lnLU[}: 

1nll.~ wq.pn~~q~Ltw~wG hwm~mpjnt.GGb[l~ LWt.lwgmliQ u~wdw
uwGw~ GUjwummu t ltbGuwpwGw~wG q.n[l6[1upwgGb[l~ w~m~t.lmp-
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JWU pwrorwguwu[! L., hwm~wl.llbu , uuufl.wJpu nbdpup pwrbtw~uw
(i [!: 

'11nlpubrubrll 4wu, jl£ig4bu (!Uflm£i~wo t wuht . umrm4mmrw 
qn]wg£inrt UJnL~b[1p qnrom(ibm~JWU ubtuwut-.qu(J pwgwmrbtm 
hw[1gmu qpm£iw~w(i£ib[11J upwu(iw~w(j mbuw~blJl ~m(jb(i: qpmuw
~w(i(ibrll up UWU[! qmumu t, nr ULilflnL~mmrw qn]wgGnrt UJnLJ:)bflU 
wnw2 bu pbpmu hnrtWJpu ~ntnllfl.ubrll uw~wpflmu , pu~ uJmuubrQ 
l.llUflmu bu, np hnrtll uwuup~utro LllntllubpGb[1p hbm ljlntuwqflbgm~
JWG ub2 umGbtn~, wnw2wgGmu bG 2flWOUWJpG ~Wl.ll , pnGGbrp ljln
tuwGw~mu L. wnu : nuwue WJG ~wrorellG tu, nr umrm~mmrwqn1w
gmuo ~WUj~WO t oqmwqnro~nrt UJnL~jl l.llO[jlubrwgpwjp hbm, nr
mbrt hnrt[! ~WLilWflnLU t ~WU1W[pqwmnrpflbf1 L. WJlU : 

'TlntllutrGbrll qnromGbmf')JwG ubtuwGpqup 11rmJ~Gbrllg btub
tn~ . uwhuwG~wo t, nr hnrtll umrm~mmpwu tw~wgubtm hwuwr ~w
rbtll t oqmwqnrobtt.Prt.Prwt.J.nr umrm~mmrw qnJwgun11 uJmf')bfl , n
rnGe mGbu pwg L.ljlw~ ow~nmpubr : 

$f1lj1flW~nf1 UU1flnl~LJ1nlf1WqnJWQOflUbflQ (lljn[pUb[1lJbfl) mubu 
upu~L. 70% pwg ow~nmpubf1 , nrmbrt t9t.J.mu t 2nLfliJ, nro q.[lbf')b wli
pnrt2nLJ:)JWUP uwm~bLil t pnLJubrll hwuwr: 

4wrL.nr t WJU hw£iq.WUWUEQ, nr lljn[pubruhrjl EWJeWJmupg wu-
2WLI1t.J.WO wqnm[! pOLJUbfl[! ~wrnrt bu JnLpwg£ibt: UJu ~wpq.p LllnLil
ubrGbpQ ~wrnrt b(i LllPLilWUp LPUb[ ~bf')L. ubtuwupljw~w(j ~wqu mGb
gnfl, uwuGwt.J.nf1Wl.llbU w~wqwjpG hnrtbrmu, nrnue WflEWU1 bG 
uG£iflwmwrrbrll9 L. gwor tunGw~mGw~m~JmG mGbG: <Dw~ ow~nmr
ubrnt.J. lj1fllj1f1Wt.J.n[1 ULI1[1nL~U1nL[1W qn]wgunrtUbfl(J wGuwu(iw~pg b(i L. 
2mrG m u£i£ifl.wmwrrbro ~bG ~wl.llmu , WJl uw~w~twGuwG bG bu~wr
~mu Ofl[! : UJUL.llPUP UJnL~bfl[! LllPLilWUjl b(i 0WU[1 ubtuwup~w~w[j 
4wqu mubgnrt hnrtbf1p hwuwp, nrnue mubu pwror tunuwt.J.mGw
~nq~Jmu : uuwG n~ W~Liljl~ Ujm~bflp oqmwqn[10nLUIJ Ul.llWULilnLU t 
owur hnrtbf1p ljlmtur ~wnmg~woejl wnw2wguwuo' twt.J.wgGbtnt.J. 
2f1WJpG m Ofl.WJPU nbdpuubro: 

b~rnlllw~w(i npnz br~rubrmu [!UflmGt.J.wo t ~prwnbt JnLflWJpu 
tum[upwGb[1, nrnue hnrtp b[1bupu WnW2WQUh[nt.J. ~WflWU~ , nrnz dw
uwuw~whwm~womu (j~wqbg£imu b(i hnJ1p q.n[Ofl2PWQnlU[l: 3nLJ1W
jpU tlim[upwGbf1[! oq.mwqnpo~mu bu ~b~L. ubtuwup4w~wu ~wqli m
ubgnrt hnrtbfliJ 2f1WJPU m ewum trnqpw]pg l.llW2Lill.llWUbtm hwuwr: 

Unw~bl hwJmGp upu~bmp~ umrm~mmrwq.nJwg£inrt UJnLJ:)bfl bu 
hwuwrt.J.mli l.llO[pt[b~LI1[1n[pLI1Ubfl[l , n[1nug ~wmpn(iubru m wupn(i(ib
[11J , mubuwtnt.J. nbw~grwJp (Juflmuw~m~Jmu, ou~Cibtnt.J. hnrtfl uwu
up~Gbrll uw~brbup t.J.rw , llflWUE ~Lllg(inu.I m wq.rbq.wmubrjl b(i t.J.b 
rwomu: 'Tln[pttb~mpntflmubrjl W[1fljnLuwt.J.t mm~JnLUIJ ~wtut.J.wo t 
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urwumu W~Lilp~ tuupbrl1 (OH L. COOH) L. WJLUP ewliw~flg m ~wq
ujlg: '11n[pub[1Gb[1p tummJ:)JnLUIJ 0, 15%-pg ubowgGbtllu uwuup~Gbr!'l 
wq.rbqwmwJGwgmuo G~wqmu t: 

''T\ntl'ltl b~mrntjlmubrllg b(i l.llOLPW~flPLWLilUhfl[!, ~wu libmww~
f1Pl wmub[1[!, UOL.lln[pubrubp[!, (iwmr!'lmlip, ~Wtllmlifl L. wunGpmufl 
mwrpbr wrtbro: uuwu uJm~brl:! fl.muwumwumli ~n~~mu bu unl.llntl'l· 
ubp-4 , UOL.llOLillibr-8. 1muq.wrpwjmli' qn[W~flOL , UUu-mli' ~rfltl'lmli 
L. WJLU : uzt.J.wO UjnL~Gfl(J 4prwnmli b(i p(i~l.llbU ljlnzm, W]Ul.llbU tt 2f1W· 

JPCi L mOnLJ~P oL.n~ : 
'Tlbme t uzbt, nr l.llO[pt[b~LI1[10lPLI1Ub[1p oqGm~]WUP w~bttl 20LU1 

n~ J')b umrm~mmrw bG umbrtomu, WJl ~WJmGwgGmu bu brtwo 
ULI1[1nL~LilnLf1WJP wnwuounLJ')jnLUUbfl[! : uz~wo UJnL~bru wnw~bL Wflll
JnLUE ~wrnrt bG mwt hmumupg wrtewm, pwJg ~w~wJilCi (hwuewJpu) 
~ntnllfl.Gbrn~ hwrmum hnrtbrmu: 

nLdbrt wurwgwo owur hnrtbrmu llJntlllibrubrll ~rrwnmun 
£il.llwummu t mwrpbr ~wljlp ow~nmpubrll hwrwpbrm~Jwu lj1nlj1n
tumf:)JWG[!, uwu(iw~n[1Wl.llbU n~ uwqw4wu (q[1wt.J.pmwgtlnu) Ow~nmfl
[ib[1p libOWgUWU[l , npp hbmL.wuent.J. ubOWUnLU t hn11p 2f1W~Wlj1WU
gm~JnLU[! , L. q.wruwu[! hnrttl pbrrr zbrmbrl:! wrwq ~nrwGmu bu, twt.J. 
bu mwewumli, hnrtll GwtuwgwuewJpu m hbmgwuewJilG wztuw
mwGeubf11J ~wrbtll t huwrw~nrpu ~wrt dwu~bmGbrmu ~wmwrbt: 

'TlnttJlibrGbrll wrdbel:! zwm pwror t , 11rw hwuwr tL mumb
uwUjbu obnumm ~t flW2LI1WJPU uzw4wpnL]ubrp£i hwm4wgt.J.nrt hnrtb
rmu fl.flWUE ~prwnbt : UJil UJnL~b[1[! ~prwnmu b(i upWJU pWU2WflbrtbG 
U2W~wpnl]Ub[1p, tuwrtnflp , pwupw~p, uzw~m~jWU hwuw[1 hwm~wg
~0'1 mwrwom~Jmuubpmu: 

<Dnpon~ hwumwmt.J.wo t , np orpGw~ · WllflPLWUPilP ~rrwnmun~ 
4wflbLil t mnuwmp pbrewmt.J.m~JnLUIJ pwrorwgubt 17%-nt.J., N, P, K -
p hbm hwuwmbrt oqmwq.nroblm flhllJemu· 102%-n~: nLqpb~umwGp 
untupwhnrtbflnLU W[1hbumw4w£i UU1[1nL~LilnLf1Wq.njWQUOfl UJnL~bfl 
(l.llwmpwumm4 4-4) 41lrwnbtllu pwupw411 pbrewmt.J.m~JmG[! pwro
pwgbt t 4-6g/h: qbruwupwJmu llJnltlttb~mrnlllmubrll L. hwuw~gt.J.wo 
LllWflWfllilWGJm~brll oq.mwqnpomu[! bQPL.lllilWgnrbGp up[nutl hwuwr 
pbflE[! pWf10[1WQflbl t 40%-nt.J., pu~ W2Wf1WjpG[! ' 106%-nt.J.: 

Pwgp wphbumw~wG umrmLtmmrwqn]wglinrt uJm~bppg, Ltwu 
uwL. WJL 4puwup£i~bmlllt umrmLtmmrwqnJwg£inrtubr. npnue umw
umu bu on~wJp£i qnrz 2f11lumnubppg (Ascophylum nodosum) Qum n
pmu 6nt.J.wjpu 2f1plimn(ibp[! ~n[lwgumu bG, WflnLU L. WlllW hpl)flOLtlqtl 
b£i~wp4mu, n[1p l'].bl.llEnLU wnw2wumu t UWLilflPnLUjl W[q.p(iwm L. uL. 
Lllq.urujl uuw(i UJnL~: Cunrhllt.J. mn~btm [!UI'].nLUWltnLJ:)JWU WJil Ltruw-
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u~G~bLn~~ GJm~[! 24 dwulj_w [!G~wgemu ~fl ublflw~wu QW2~9 10 wG
qwu wL1.bL~ 2nLfl t ~LwGmu ~fl ub2: 

ULct~GwLnnlj_ uzw~Lj_w6 hnfl_u mGbGmu t LWLl ULnflnL~LnnLflW L. 
GpwGmu pmjubp[! LWLl bG w6mu: UJU 2fl~Umn(! zwLn llj~LnwG~ t qw
GwqwG OI1CfWUW~uJG tuwnGWrtPbl1 UjWLn11WULnbLm hwuw[l, QwG~ n11 
w11wqwgGmu t 11d"L1.w11 QWJQWJLlnfl G1m~b11~ LnWI111WLm6muo : Unw
LlbL LWLl WI11'J.JnLGQGbl1 bG uLnwglj_mu, b11p Wlct~GwLnG oqLnwqn116L[mu 
t LI1~Ll UjWI1WI1LnWguwG 4JnG~ Lj_pw: 

'-111wgmuo hnf1.bl1~ ubL~n11wg~wJ~ wq11ne~u~w~wG brtwGw~ t : 
UjG ~~11wnmu bG Ujnr].qnLWJ~G, 6UWUjnl'].qnLWJ~G , 6wh6Wlljnl'].qnLW
J~G. 6wh6wJ~G L. WJL ~~m hnrtbl1~ ubL~n11wguwG m ~nLLLilnLI1W~w
GwguwG L. 1111wGg Wf1LnWI'J.I1nflw4wGm~JwG PWI1i'll1wguwu hwuw11: 

UbL~n11wguwu WJU brtwGw4~ tm~JnLU[! WJG t. n11 hnfl~ ~LwGnrt 
hwuwL~11mu brtw6 H L. AI ~nGGbl1[! Lflntuwi1~Gmu bG 4WLQ~mu~ ~n 
Gnlj_, n11~ hbLnL.wGenLl ~~LlWJ~G nbw4g~wG L[b11wGmu t , L. hnrtWJ~G 
Lm6mJ~[! abnQ t pb11mu ~bqnQ~G unLn nbw4g~w : Y.b112~G~u hbLnL.wG
Qnlj_ PWI1011WUnLU t u~411nOI1ctWG~quGbl1~ W4Ln~lj_m~JnLU[! L. LWLlW
Gmu hnrt~ uGGr].WJ~u nbd~uo : 

Pwg~ G11wG~g, n11 4~111:! ~bqnewgGmu t ~~m nbw~g~wG , Gpw
Gmu UjWI1mGw4nrt Ca ~nGo GUjWULnmu t hnrt~ 211W4WJnLG ULnl1nt4-
LnnLI1WJ~ ULnbfl.6UWU[!, n11[! zwLn 4w11L.n11 t ~~m hnfl_bl1~ 211W4J~q~~W-
4wG hwLn~nL~JmGGbl1~ LwL1_wguwG hwuw11: 

L!11wgmuG wnwL1.bL lli1W4wG wqr].bgm~JmG t ~nrtGmu , bi1P WJG 
qmqw4gL1,mu t qnuwrtp~ m o11qwGw4wG tuwnGwflpbfl~ 4~11wnuwG 
hbLn : Sw11pb11 ~~LlWJUnL~JmG mLGbgnfl_ hn11b11mu 411~ ~wlflwpwd~G 
Gbl1[!. LnWI1Pbl1 t: 411~ G4wLnuwup hnrt~ L4WhwG2o hwzL1.wl14btm 
u4qpmGQ[! Ln11Llntu t abnGw114~ «1nrtWJ~G Lnt6ntJ~~ nbw4gj1wG L. hn
fl~ pm4Jbl1w4wGntf}jWG hwLn~nL~JnLU[!» pwd"Gmu: U~wjG wL1_bLW9-
GbGQ n11 wnw2!1G Lnw11mu ~~11[! Lnplj_mu t Lll~Ll ~wlflwpwd~Gnlj_ , ~u~ 
hbLn~CfWJnLU 411WQnLU[! 4WLnWI1L1_mu t wlj_bL~ PWI1011 ~wlflwpwd~Gnlj_' 
u4qpGw4wG ~wlflwpwd"G~ 40-50%-~ ~wlflnl[: 

l!I1WQnLU[! qnUWfl.P~ m WJL UjWI1WI1LnWUJnL~bl1~ hbLn hwuwLnbrt 
4~11wnblm r].bUjQnLU 4~11[! wGh11wcrbzLn t GwtuwUjbu hnfl_ ULngGbL, 
Lflngtumunlj_ hnrtw6w64bL L. WUjW hnfl uLngGbL L4WI1WI1LnWGJm~bl1[! : 

Uqpnej1u~w4wG ubLI1n11wguwG brtwGw4Gbp~g t q~lljuwgmuo : 
Y.b112~Gu 41111wnlj_mu t WL4WL~ hnfl_bpj1 ubL~n11wguwG m 4nLLLnnLI1W-
4wGwguwG hwuwp: 
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1nrtWJ~G nbum11uGbp~ WI11'J.JnLGwlj_bLn oqLnwqn116UwG hwuwp w
nw2Gw~w11q GzwGw~m~JnLG mu~ QWI1QWpnLn hnrtbp~ ubL~n[lwg~wG 
m ctJnL'lWLnULnbuw~wu ~11WQnLU[!: 

U'l)1 bi1411Gbpmu QWI1QWflnLn hnrtbi1G qpwrtbgGmu bG qqwl~ 
LnWI1W6nL~JmG : uwtu4~G tuU1U ctJnL'lWLnULnbunt~JWU u~G~uLnpm~
JWU hwzlj_wp4Gbl1nLl QWI1QWI1nLn hnflbi11J 14,6 ULG hb4Lnwl1 bu: 
npnGgmu L1.wl1bLWhnrtbp' 4,3 ULG , tunUjwGGbp ' 0,5 ULG , tunLnhWI1QGbl1 
0,3 ULG . wpnLnGbp' 9,5 ULG hb~Lnwp : 

1WJWULnWGmu QWI1QWI1nLn hnrtbi11J qpwrtbgGmu bG ctJnL'1WLnU
Lnbuw4wG hnrtwLnbuQbp~ 31,5%-IJ: DmLn QWI1QWpnLn lj_wpbLwhnrtb
fl[! 4wqumu bG lli1WGg IJUI'].hwGmp Lnwpw6Q~ 11 ,3, tunLnhwpQGbi11J · 
12,3, w11nLnGb111J 53,9%: 1wLn~WUjbu QWI1QWI1nLn bu GwtuwLbnGwj~G 
qnLnm' brtbqGwanp~ , ICJwL~G~. Ubrtpm, U~u~wG~. UzLnwpw4~ . 4n
LnWJQ~ . '-lWJQ~ L. WJL LnWI1W6Wzi12WUUbl1~ hnrtWLnWpw6m~JnLUUbi11J , 
npLnbrt Lj_wpbLWhnrtbl1~ 11 , 5-~g u~G~L. 25,6%-£) QWpQWflnLn t: J2wi1-
QWflnLn t GwL. LbnGwLnwlflwuLnwGwJ~G qnLnm Lnwpw6QIJ (UzngQ, 
Uw11LnmG~ , UtumpjwG, 4pwuunubLu~ , UUj~Lnw4, Y.wpr].bG~u L. WJl 
LnWI1W6W2112WGGbp), n11Lnb'1 QWI1QWpnLn lj_WflbLWhnrtbl1~ qpwrtbg
pw6 LnWI1W6nL~JnLU[! hwuGmu t 5,4-~g u~G~L. 13,9%-~ : b~b IJUI'].hW
Gml1 wnuwup hwzlj_~ wnGbGQ WJU 4wu WJU ~wlflnl[ QW11bl1nL1. Wfl_
LnnLnL1,W6nL~JnLUIJ , WlljW ubp hwGpwUjbLnnLJ}jmGmu GuwG hnrtbi11J 
qpwrtbgGmu bG pwL1,w4wG ub6 LnWI1W6nL~JmG ' lj_wflbLwhnrtbfl~ 2nll12 
75%-[!, pwquwujw LnG4wi14Gbp~ 60%-£) : 

J2wpf?wpnLnnL~JWU UjWLn6wnnl[ hwGI1WUjbLnnL~JmGmu qqwl~ 
hnrtWLnWI1W6nL~jmGGbp Uj~Lnwu~ ~bG oqLnwqnp6uwG hwuw11: UJ11-
Uj~uj1 hnrtbp[! h~uGw4wGmu qLnGLj_mu bG U11WI1WLnJWG qnqwhnlj_Lnmu 
m G11w GwtuwLbnGwj~G qnLnm uLnnp~G hwLnl[w6Gbpmu: Uw~wJG 
hu~WJW~WG ~wlflbp~ hwuGnrt QWI1f?Wf1nLn LnWf1W6nL~JntGGbp ~wu 
GwL. hwGpwUjbLnm~JwG hw11wLtwJ~G L. hJmu~u-wpL.buwG 2112WGGb
pmu, UL.wG!l wlj_wqwGmu L. wnm11: '111wGg ~pwgmu!J L. ctJmrtwLnG
Lnbuw4wG hnrtwLnbuQbl1~ L1.bl1wlflntumuo ptumu t ctJmrtwLnGLnbuw-
4wG Wf1LnWI'J.I1nL~JWG hbLnwqw qwpqwguwu WJU011Llw 4bGuw4wG 
tuu11~11u b11~g : 

1WGI1WUjbLnnL~JWG GwtuwLbnGWJ~G m LbnGWJ~G Lnwpw6wzi1-
2WGGbpmu hu4WJW~WG hnrtWLnWI1W6ntf}jntuGbp , n11nGQ hw6wtu pw
L1_w4wG.pbl1fl~ bG, wGoqLnwqnp6bL~ bG uGmu qmLn WJU UjWLn6wnnl[, 
np 6w64L1_w6 bG wG4wGnG ~wlfll[w6 QW11W4nLJLnbpnl[ m f?WI1WQI1nu
Gbpnl[ (~~Gct~LGbpnl[): 
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£01:: 

: ~nuNctmJtn 41.1u4 Qm}l 
-umd 1u l)q Qm}lumdmn4~ 11 IJ4nquq~m~ 41.1u4 l)q Qm~IJiJ I)Liquma duq 
'}luuquma uu~q nqlJI)m4 iJum~ l)q Qm}lUlUUlllm OI)UUU 'uqllu4 (u 

'oq~ 4U1uqZmuu4 IJq ~lU}liJUlb d~mfdlUouud~m IJLlqu 
-rna duq '}luuquma Qm}lumd l)q Qm}lUluUlum oiJuLlu 'Lfquu4 (b 

'IJ4nquq~m~ 
mLliJ ~ Qm}l66 1~ IJnmrt 4rt ~n4 'oqrt 4lluy ~ Qm}lum€1 iJnmrt 4rt 4Lima 
duq ·ruuquma Qm}lum€lmn4~ l)q Qm}lUluUlum oiJuLlu 'uquuy (d 

' oq~ mLliJ 
l)q Qm}lum€1 ll4bmy rtm~ IJ4nquq 41.1uy nqtnm34rt1Jm l)q Qm~l)iJ ol)muu 
duq '}luuquma IJ4fmnquq~mrt IJq Qm}lUluUlum oiJuLlu 'uquuy (m 

.4drt~ 
nLfu'? l)q !;JlU}liJmpmd iJLlquuy 4dflu1Jd 1Jmf€llUUluumouma UlnLJ 

: m~'? l)lUfdlUUl 
-ZqpmLlyiJm 1u1qom}lmy oiJmLlu 4lllmu 'iJI)mf€llu~mZrt Qm}l6mfml)qoq!;J 
4Liquuy rtluumbiJm~ IJq'? (umom1b 1u 94~) iJLfquma uouljl 41q}ln 

:LILlqiJml)qoqrt 4QIJ'-IUlU~ 1u 4om}lm4ma 
-Llqd l)q !;JlUnml)}l nqtnmuu}lm~1b 'b~ £' ~ -9 ~ '0 ~ ~lUI)nmy iJu4Z~ 61)UU 
-u 'Liuqumo 4Ljlm'?mrtmLlUl ~n O~-S ~n4 'iJLlql)l)m5moumZ lU I]Uql)l)m€1 
-1ub nqtnmuu}lm~1b l)q !;JlunmiJ}l iJuquma uu5q1JlU u4Z~ b~ s's-s' ~ 
rtm~ 4Ljlm'?mrtmuUl rtn OS-O ~ :iJLlq1Jo4QLlub lU I)Uql)ml)qoq!;J !;JlUuumo 
'llrtlu5mfml)qoq!;J 4Liq1Jol)mUlm~Zm IJm~mnqUliJUlmulufb IJ!:l !;Jluum6 
-md 'IJql)lU u4Z~ 1q}lm 54-b~ ss OI)UUU 'i)Lfquma uu5ql)lU Q4bmrtmLIUl 
Qqrt 5t.J -rtn os 'nqtnnrn :mu}l ljLlql)oiJmUlm~Zm IJm~mnqUliJUlmulufb 
!;Jluubm l)q ru11Q uqdumUl uuquma uu5q1Jlu 1Jluf€lluQqrt uqdums 

:!;JlUUql)l)mrt'-lmn Lj-r;m ~-S .Llq9~ lU Llqumom1b 11 rtn S-O~ ,Llqumo 
Lll)m~ 'rtn o~-O£ .Llqumo Qq~ '?u 'rtn OS-09 .Llqumo ~mo4~ ·~n 0911siJ4rt 
54-rt ~ .uquma uuZu~ · ~ Qq!:J 54-!:1 ~ LIQ4bm!:JmLlUl 61JmLlu duq 'uqUl 
-f1u~muma .nqtnnfm l)q !:JlU}ll)mpmdmuuUln I)Llquma 4nljlm'? UlnLJ 

:(l)lfm 11 Qm}l 
-um€1 'Qm}lumdmn4~ 'IJ4fmnquq~m!:J) d!:Jmf€lluuu 1u d!:JmfdluQm}l~Zmd 
-muqUl 61JmLlu 11m1J nqtn'?IJ4 '(1J1fm 11 Ll1Jmrt ·~m34rt 'LluZu~) }lurtbm~ 
1Ju46~muct 4Liquma ~ !;Jlu}lZuLluiJd iJ€lflu1Jd IJmf€llUUluumoum0 

:LI1Jm94Ulnm 1u 1J€lflu1Jd IJmfaluUluumouma 1qZuuu U1Z49 !:Jluo5ma 
-l)iJ 4Llq1Jol)mUlm~Zm IJm~mUlubmUlq'-1 IJ4fmQbm~miJ ~ UlZqpmLlyl)m 
um~;~my lu1qLlUl1JLI UlZ49 uuql)miJqoq~;~ om}lmyuma 11 1u1q~mZ!:l UlZ49 
5m€ll)iJQLiub l)m~m4bu1ul)~qUl 4Llql)o1JmUlm~Zm om}lmyum0 

: ~ IJ~q~;~ 54uq1J 
-!;JlUum5u34!:1 1Jf1ubmuu11Llm~ l)m~;~5mLlQLlmd IJmfdlUI)m~muuuumUlum 
61)mLlu 11 1Jmrt}lm1qLimd 4Llquuy Llom}lmyumo f;llUUql)l)mouZ uu5ql)lU 
uquuy Uluumouma ljUlmu :ll1Jluf€l,u4LILlqd 41.1u4 IJq f;llUIJ5qbm}liJ ·uqn 
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-~mQ IJm~muuuumUlLlmiJm IJm!:JQLiubmymZ ljLlqiJot.JQLlub 1u ljLlql)ml)qo 
-q!;l rnuLlqd l)q omum 'LIIJlUfdlULlu}lmLlmiJ'-1 IJmJ;lLlmUlm~ ljUql)oiJmUlm~ 
-Zm }lljUlmLlulj1q!;l 1u IJm~m~ljiJ~qUluubm UlZqpmLfyl)m IJq f;1luum5md 
11m1J ~m9m'-l ~n4 ' J;llUIJ5mum}lpu iJLlquma Qm}lum€lmn4~ 1u Qm}lumd 
f;llUUlLfqZmuuy ' Qm~IJLI IJ4nquq~mrt ljuu~: :iJoqpum IJm~mnqUliJUlmu 
-1ufb 4Liquuy ·~ J;llUIJ5qo4 IJIJluf€lluUluumauma uu ·~ Ulfmymu1Jml: 

:iJLlqiJoiJm Ulm~Zm 
1Jm~;~5mLI4 4uquuy Uluumauma l)q}l~mQLlmuiJLI ~ oUlqtn 41q}lm . 1~ ~1Uf 
-m~4omun :1q5mllln Ll~ LlqiJdmUlZnmrt 1Jfm1 IJm~muumUlLlm Llrtlu5mu 
-4 4Llquuy UlUumoLfmo ~lUIJ1Uf€llUUlqtnmUI)my omum Llq1J4Llms 

:1Jlrm 11 iJoQm}l61uu 
-m~ mLIIJ 'iJuqiJ!:Jljpqu 1Jljfmuo 1u IJ4fmuo 41.1uy IJq !;Jlu}lm1qumd }luljl 
-ms Zuuu LILlqiJ~t.liJnmrt 4bm}lm 1u 49~ J;lluuquuy UlmuLfmy }luLl~ 'uu5 
-ql)lU ~;~bm~ 1Jm~m~41Jm~q!:J UIJmQ : ~;~1uU1Zmu !;JlUU6 l)fm 11 4bm}lm9~ 
J;llUQm IJq Llq}l 1u !;Jluuumo iJLlquma Qmom}lmy o1Juuu 'Llql)l)fmd~;~u~ 
4n4~1Jfm ampmyuma IJq Qm}lQuqUln nrtlufm~Llqfl : LlqiJmiJqoq~;~ omll 
-myuma Qm'tlQLlubm1qLlmUlm~ l)qQl.JqUln 1u l)qQbm~miJ iJllqiJ~LlmiJJ;lLjy 
1Jm~mUlubmUlqymUl4b l)mf€llUUlqtnmLI1Jm'-l 4bnqtnLlu 5quqd omum 
1JlufdlUUlZqpmLly1Jm 1u 5qUlnmtniJ Llf;llU}luymtnm }luuo 41qbuuu 

:uquuy Uluumauma ' IJ4dLlqy IJt.lo 
-mum '11 aqpumLlQm6 UUI)mUuiJ 1ql)5mu4 11 LILlql)l)lUf€llUQmLlmUlmuuy 
t.Jlluuo 1q~mQLlmu1JLI 41q'tlm 5q't1Ul IJlufdluuu}lmumiJ'-1 llrtlu5m1Jm~mu 
-4 ljLlqi]J;llUUm5uoljf;1 4n4tnnfn :54LIUlql;l uuml)muu~ 1]1!;1 l176 l1q1]61)m 
Ul)lUfdlUUU LlmUl Ul u l)myu I)U 4 Llqi]Ll mdrt muo !;JlUI)lUf€llUUlq tnmUIJ my 
drtmfdlu5~mtnm~ lU1qi)QIJm'-l IJmrtQLlubmymZ 4Llq1JumdrtmLlo 4~1bmu 
-mer 'ljumo1t.JQ '4uuqdm11n '4Ullu'?qt, '4Llm}lm1m!: '441JmfulU~n 

:}luLlqiJIJmUlnm~IJLil ~mQLlmui)LI 4Llq1JmUlUUl1lu~ oumZ 41;1 l)m~ 
-m~41J~qUl 'lluLlq1J4bfm lUUlmuUltn 1u 41.Juum~ l)q 1q'tl~QmQ nrtlufm~ 
-LlqiJ uuquu4 Uluumauma uu'tlumrtm'-1 uluUlmiJm J;llUIJ4~~miJ 114'-ILluiJZ 
4Llqi]OI)mUlm~Zm 41m'tlmQ Qq!;J Qm'tlLfmUlm~ drtmf€l1Uuu1u ufm !;JlUIJlu[ 
-€lluUlqtnmLl1Jml: :LiuljbmLlQ 4Llm~€14ll 1Jmrt5ml14 4Liquuy Uluumauma 
1q1J5m1Jm~mu4 5q}1Ul 1Jluf€lluuu}lmLlmiJ'-I U!;JlU51Uum~ 4Llq1JumdrtmLlo 
lfm Zlju1u 11 41Jmfulu~n '4~1U~ml: ' 4bmuu~ '4Ulmbn '41Jmllmtnn 
· nqtnm~Ulmy '11 (IJmfm~ IJ4fmtn!;Jutn 09 l)mo 41q}lm ~ J;llUQLlub nrtlufm~ 
-LlqiJ) LI!:JlU5luum~ 4Llq1JIJmfm~ IJmyuo (1)1fm 111JmfiJm!;JlUeJ 'lluQmiJbqu 
-q 'l)mfuqd!;lqfufl) !;JlUUqiJIJmouZmQmLlmUl oumZ 4!:1 1u 4Llqi)051)mllo 
1fm Z4u1u 11 41Jm'Libmu~: IJ4oLlqfl '41J41meJ '4~;~mLl4!:Jm'J-41Jbun 

: ~s uu}lmllml)y 
4Llql)l;lb41Jm~ql;l l)m~nmUlmtnmrtm'-1 lU 4Llql)ml)qoq!;J om}lmyumo 
uu}luumUlum IJ4fmQm}lbl)mb lU IJmrtbuuu 51)mum 'U!;JlU6ml14 51Jmllu 
}ludmUlZnmrt Qqn : ~'? 5umy lluiJ iJrt,u5mLl4 4llquuy Uluumaum0 



Pwgr Gz~wo ~npu tuupbrrg , hwGrwL4bLrlnLJ'}JWG mwpwof?mu, 
uwGw~wGfl ypuwwGWL4WLnWJpG qnpz, qnpz, pG~1..4bu GwL. zwqwGw
ywqmJG hnrtbrh L4f1n4JrLmli hweiwtu hwGflhL4mu bG GwL. zwm mdbrt 
gbubGmwgwo, pG~1..4bu wumu bG, f?Wpwgwo zbJlmbp , npnGJ2 GmjG
L4bU tuhum pwgwuwpwp bG wGflpWflwnGmu hnrtr wqpnGnutJwywu
wpmwflpwywG hwmympJmGGbrr ~rw : C!um npmu, ywtu~wo mbrtll 
L4WJUWGGbppg, f?WflWQWO zbpmbp[! ywpnrt bG hWGflbU CfWl hwuw
mwpw6 ywu [!Gflhwm~nrt qwGq~w6Gbpn~: \:lJU hwpgbpr uwutJG 
ytunubGf? f?P~ hbmn· gbubGmwgwo zbpmbp mGbgnrt hnrtbflll pwpb
LW~uwG LibLtJnpwmr~ ur2ngwnmuGbpo zwrwflrbLru: 

Ubp hwGpw1..4bmmpjWG mwpWOf?nLU hwGflPL4nLU bG hnrtbflp 
f?Wflf?WpnmmpJwG ~bfl[! Gz~wo pnlnr inru tuupbp[!, uwywJG qb
pwyznnrto tuwno hwGflbu bynrt f?Wflf?WpnmmpJmGG t: 
· !!wpf?wpnmmpJwG wumtJCiwGo nrnz~mu t hnrtmu (uwybpbumu 

L. L4f1n4>rtmli) brtw6 ewrbrr f?WGwyn~. np[! hwz~mu bu hbymwrr 
hwuwp OW~WLWJhG (u 3

) L. yznwjpG (m/h) urw~npGbpn~: 
~. 'lnymiwl.tr wG~wG hnrtwqpmmpJWG tJGumrmmmo hwumw

mbL t hnrl(ipG oum f?Wflf?WpnmmpJwG wumtJCiwGr umnpwpwdwGbLm 
hpGq tumup. 

1. qnp6GwywGnpbG ni f?Wflf?Wpnm hnrtbfl , npnGf? l.ljwpmGwymu 
bG utJGiL. 5u3/h f?Wpbp. 

2. PnLJl f?Wflf?Wpnm hnflbp ' 5-20 u3/h, 
3. LitJ2WY f?Wflf?Wpnm hnrtbp' 20-50 u3/h , 
4. mdbrtf?Wflf?Wpnm hnrtbp' 50-100 u3/h, 
5. zwm mdbrt f?Wflf?Wpnm hnrtbr ' 100 u3/h-rg w~bLtJ: 
~wJwumwGr hnrtbrr hwuwr oGflmG~wo t f?Wpf?wrnm hnflbrr 

flWUWywpquwG hbml.tJWL unmbgmu[!, (!ULn npmu, Pnlnfl f?Wflf?Wpnm 
hnflbp[! tuupw~np~mu bG 4 tuuptJ ub2: 

Unw2rG tuupr Lib2 (!UilCfflY~nLu bG WJU hnflbfl[!, npnGg LiwGr m 
UP2WY LibOnLJ')JWU f?Wpbpn~ hnrtr uwybpbU[! !211~ iWLfln~ t Wrtmnm
~wo (ur Gilt 1 OOu3/h), GnLJG 4JpwygpwJr f?wpbpn~ ~wrb~wzbrmo 
(0-30uli) hwlibliwmwpwp pmJL t Wflmnm~wo (LihGiL. 250 u /h), tJuy 
30-60 uli zbpmmli L4Wf1mGwymu bG 350u /h-pg ni w~bl f?Wpbp : tun
znp f?Wf1Gf1(! qpbpb pwgwywjmli bG ywu hwq~wqjmm bG hwGflp
L4nLU: 

tryrnrll tuupr Lib2 umGnrt hn~bru uwybpuwJrG f?Wpbrn~ Lir2wy 
iWLfln~ bG Wrtmnm~w6 (100-200Li /h), ~WflbLW2Gf1LnnLU f?WflbptJ f?Ul
GwGy[! 250-600Li3/h t , puy 30-60 uu zbpmmu· 350-650 u3/h : UJu tuup!l 
hnrtbpmu hwGfltJL4nLU bG pnlnfl ubompjwG L. [!ULn mbrtwpwztu~w
ompJWG pnlnr ywpqp f?Wpbp : uuwG hnrtbrmli tunznr f?wpbru 
40-60%-tJ uwhliwGGbpmli bG, tJuy zwm tunznp f?Wflbfl[! (f?Wpwynlj-
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mbp) hwq~wqJnLLn bG hwGfltJL4mu: tGpw~wpbLwzbpmmu [!Gywo bG 
LbnGwJrG WL4Wf1Gbph tunznr qwGq~w6wJrG f?Wflbfl, npnGg hwGbLU 
un~npwywG wruwmwhwG (KOp4eB<lTeJlh) ubtuwGpquGbrn~ hGwrw
~nr ~t: 'lpw hwuwr tL GliwG hnrtbrmli oqmwqnpomu bG qbrhqnr 
wpuwmwhwG LibtuwGpquGbp , GnLJGtJuy ywmwpmu bG L4WJpbguwG 

wztuwmwuf?Gbp : 
t;ppnrll tuupp hnrtbpmli f?WflGfl(! CfLtuWLlnf1WL4bU qwGq~WOWJPU 

WL4Wf1WpbynpGbp t;G : Uwybpbur QWflbfl[! hwuGmli t;(j urG~L. 
200-400 u3/h, ~wrbLwzbpmmu · 600-850u

3
/h , puy 30-60 uu zbpmb

rmu· 650-1200 u /h : UJULnbfl Cfltuw~npwutbu tunznp f?UtflGfl bG: Uju 
tuliptJ hnrtbpmu flWflOJWl hWUilPL4nLU b[i pnlnfl LnPL4P Lnbflwpwztu
~wompjwG m ubompjwG f?Wpbp : Umnp!1G zbpmbp[! GbpywjwgGmu 
bG mdbrt wlipwgwo qwGq~w6wJrG wutwrwpbynpGbp, npnGf? zwul 
fld~WflnLJ')JWUp bG wG2wm~mu uplijwGgtJg: 

~nppnpfl tulipp hnrtbfl[! zwm mdbfl f?Wflf?WflnLn bG , hGiL4bU UW
ybpbupg , WJUL4GU tL L4f1n4>rlmu: YJUL4hur hnrtbrr uwybpbutJG f?~pb
fl[! hwuGmli t;G w~blh f?WG 400Li /h-tJ , 0-30 uli zbpmmu· 850 u /h-r. 
puy 30-60 uli zbpmbpmli' 1200Li3/h : uliwG hnflbpmu ubtuwGpqliGbpp 
wztuwmwGQG wGhGwp t flwnGmli L. hwG~mu t qJmrtwmGmbuwywG 
oqmwqnpomupg: 

tunubtn~ f?Wflf?WflnLn hnrtbflt'l ppwguwG uwupG, it'~ YWflbltl t~t'l 
f?wGr tunuf? iWUblflflWGg ppwgliwG mbtuGnlnqpwJr L. oqmwqnpo~nrt 
ubtuwGpquGbpp uwupG: 
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~)1Zm4 1 amqtn !;!lUt.lqalnqtJ t.lu1ud l)fm~mn :t.lm!;lml.J 1Jm!;l5mbt.lmb lU ~9 
-m ~Liqnf1Ud l)q)lQl.Jqmn~ LlqiJIJm!;lfmtn )1m1qt..lmd IJmal)fm 'Lim!;lml.J 1u1 
-qt..lmmm~ )luLiqiJIJUIJm~ut..lbm 1.Ju)161Jm4mtn ilLiql)aiJmUlm~Zm IJmfelu~ 
-mZ!;l ~1.Ju4 l)q)lQllqmn~ LlqiJI)m!;lfmtn )1m1qt..lmd IJmal)fm 'l)q)lam)lm4 
ilt..lqt..lma !;llULiqiJIJm!:lLJmn IJmfeluLiu~ Qq!:l IJma?IJ~ Llu ' anu~ ?1J4 

·5Ljli12mu u~:nu5muqlj Ljl.lql.lmo qmpl)mlj 5LjlJU~:"99 N\ 

: Liq!J!I~.Pqu IJ~rmuo 1u 1Jljfmt.l6 

' IJ~fmt..IIJIJn t.lu)lmmnmlnl) l)q)lQllqmn 'J;JlUIJm3LIZ 1J~3mum 1Jm!;!L1Umi)J;J~4 
~Liqi)~Lim~IJUl nqtnm~mm4 'Lim!lml.J 1Jm!l5mbt..lmb 1u ~9m ~LiqiJUlm!l 
-Lim ljbnqtnt..lu 't.nq4 ~l.JuLJmtll)q ~Lit.lqd )lm~mn IJ~Liumn l)q)l!Jum~ ilLI 
-qmt..lqZ mmut..lm4 )lumU!IlULJ IJ~Liq)l ~1.Ju4 t.lu '1 ~1m~1Jms :LimJ;Jm4 IJm!l 
-Qmt..lmm ~m?mJ;Jm4 ljt..lq!Jmm!lt.lm 1qQl.Jqmn LlqiJIJm!;lfmtn Llu)lmmnmln!J 
!;llUUULJmtll)q 1 amqtn 'nqlnmTjUlqLJ 'J;IlULiqmt.lqZ Llu~ ~UU4 !;llUIJm~ml] 
-J;J~4 1 J;JlU)lQmLimm ilbt..lm~m!lm4 IJ~fmmmJ;JLim ~Liq!J~t.lm~IJUl mfJ;JmJ;I 
-bmd :mLI)l IJmfeluLiu~ QqJ;J mmJ;Jq!lm41Jm 1q1J5muqLJ ilt..lqt..lma J;JlUIJ~1 
11JlufelumZq.pmLILJIJm )lu~mmmln!J lu1q1J5mLI~ ilt..lql.Ju4 mut..lmat..lma ljt..l 
-qiJ~t.lm~IJUl ~tlq1Jmt..llUU11lu~ Llu)lmaq.pt..lm Hm '1 ~tlqiJ~bfm lUmml.Jmtn 
· ~uul.Jm~ nqtnm~mm4 ·~m9m4 mmZ 3qJ;J IJmfeluLiummLin 

:1Jq1J~1 Qm)1Liu)lmrw~4 LlLiqQbm~miJ Qm)l!lbm~ '1 'ileflu!Jd 
IJmfe,umutlmat..lma ~)1Zut..lu mZ~9 Llu '1 mZq.pmLILJIJm Llm!lm4 1u1qt..1mm 
-m~ mLI)liJmfeluLiu~ Qm)l!Jm!ILJmn LlLiqiJaiJmUlm~Zm am)lm4Lim0 

: Llt.lq!;~LIUIJ Qm)l!JmJ;I 

-4mn lqiJmlnmZmtn n~1mm IJql IJ1UfeluLiu)lmLimiJ4 ilt..lqt..lma Qm)lume 
!llUUULJ qe ')1u1q1Jmdmum9mmtn 'mLI)l 1Jmfe1ULIU~ nm~mtn ~1q)lm l)q 
!;~lULimmm~ ilam)lm4tJma YJ ' iJLiq~m? Qm)11Jm!l4mn t.Jfm l)q J;llU)lUl~m~ 
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r,nut..lql.Jqm ~m9m4 mmZ 5fmd : ~1)~1 ~? a1qbt..lm ~!:1 ?u Llm!Jm4 l)mf 
-e1u~mZ!;! Qm)15mfml)qaq!;l ~1.Ju4 mtnm 'l)q)16muq4 1u 1Jq)11Jm4 ilt..lqt..lma 
r;nuLiqi)IJm!:l4mn 1Jmfe1ut..lu~ ufm qeq 'auL14 :5~Liq1]1Jm!;l4mn tlmLiqZml.J 
-ULJ !;In QS-OV IJma ' nm~mtn ?u l)q !;llU)16muq4 iJLiqt..lma !;llULiqiJIJlUfelUQ 
-mLimm 1.Ju)16m~mm4 1J~Liqnf1Udm~mZ!:l IJ~fmmZmu Llmdmt..lu)lun 

:l)q)lQllqmn 
LlqiJIJm!;lfmtn l)~fml.Ju4 )1m1qt..lmd Llm!Jm4 1Jm!;l6mbt..lmb ~bt..lm~m!lm4 
IJ~fmmm!;!Lim ~Liqnf1udmmu~ ~bnqtnt..lu 'iJLiqLima Qm)ll.Jme (!;!nov-O£ 
T)?IJ~!I) ~Llqmt..lqZ IJ~Liq)l TjmiJ lql)6muq4 1 amqtn mtnm '!;!lU)lt..lmmm~ 
l)q t.lq!Ja!Jmmm~Zm !Jm!;l)lmlqdmd !Jm~mmm!;!Lim ~Liq1JaLim4mu~ 1u 
4Llq1Jmut..lm qeq 'anu~ SIJ4 :ilt..lqt..lma Qm)ll.Jmtlmn~~ 1u IJ~fmnqt..lq~m!:l 
l)fm~!;l 1ql]5muq4 lU 1qam)lm4 1 amqtn Hm 'ilt..lqt..lma Qm)ll.Jme 1q1]5mu 
-q4 m~? 1Jlufe,umZq.pmLI41Jm !;lluLiqiJ~muiJmLJ IJ~fmt..lq~ IJm~miJa 

:!llumt..lqZ ~m!Jdmmm!;!Lim il!JlUfelu)lm!Ju~ !;llU1Jmln4mln 
~n~ )1u1Jmt..lu ''l 5~nqt..lq~m!:l ~1.Ju4 il!;llU5mZLiu1b ~LI6 !11UIJ5m1lue '5~!:1 
-lu5mamml.Jq.plu IJq !llUIJmlnmZmtn ill.Ju4 ilt..lqt..lma ·urm ~5ma :il!;llU5 
-mfub ~Liqanu4 IJ~fmnqt..lq~m!:l 1u IJ!:llu5m1Jut..lm1Jq~ ~LiqLI6mYJQIJm 1u ~1 
-m41JQ !llu~m1qbt..lm '1 ilt..lq1Ja1Jmnu4 1J~fmt..l3 !Jq !;!1ULI5 .1 Qq!l mmZ ilt..lqu 
1JmlnmZmtnml.JU4 ~Liqt..lma l)~fmnqt..lq~m!l Llu '1ml)mUU!1 1 amqtnc 

:iJLiqt..lma LluZu~ 5~-!;ln s ~ ~n~IJ 
-fluiJ '1 ;:: ~ -o ~ 1qam)lm4 1 ~lqt..lm~ mtnm ' (l.Jul.Jm~ 'Liq!Jlullmmtn) ~LiqiJ 
-~Llm~IJt.n mf!;lm!lbmd 1ql]6m~t.nm4 ilt..lql.Ju4 1 J;JlU)lnqmm~miJ qeq :iJLI 
-qt..lma Llau~ ~1q)lm 5~Liqt..lma l)mfeluQq!;l Qm)lZIJ ilt..lq)l T)miJ 1qam)lm4 
41J~l~ )1m1 )lu~mmmlniJ 1u1qt..1qd? 3mum IJlUfeluQm)luQ ~Liql)lllumlnmt.n 
-m!lt.lm 1u ~LiqiJLimlmtn !lluatnqu 1u1q~mZ!;! LlqiJlllumtnmmm!ILim ~Liqt, 
:ila!Jmmm~Zm ~Liq!Jm!Jqaq!l ?~QIJLJUlU~ 1u ~am)lm4mat..lqd 1qt..lmb1Jm~ 
l)q l.Jut.lm~ a!Jut..lu 'Llt..lqt..lma t.luZu~ 5~-!ln Q~-8 1q1]6muq4 lU lqam)lm4 
6~mZmu 1 mZq.pmLILJIJm mtnm '(1J1fm T) L1qnf1udmmu~ mfJ;JmJ;Jbmd 'Liq~ 
-L1q4mLimZ 'LiqiJIJqllqtJI)ilm~ljmm4 't.lq1J~~mm4m6m4) ~t.lqnf1udm~mZ!I 
IJ~fmmZmu 1q1J5m~mm4 ilLiqlluLJ l.Ju)15mt..l~ 1 !llu)lnqmm~miJ qeq 

:d!lm!l 
- mm~IJ IJmJ;J)lmlqLimd ~1.Ju4 J;Jlu)15mrm~Liq1J 1 31Jm4mln Llqdt..lmm J;JlUa 
-tnqu ~Liqnf1udm~mZJ;J Llqdt..lmm Llu ' 5~mq~mnqm !]fm 1 LluY)Lim~ mmZ 
nlj1J~3Liq~ :~)16m~mm4 1 amqtn ~Liqnf1udm~mZJ;J IJm~mnqmiJmml.J 
-1ufb ljn~lni!J~ il!JlufeluQmt.lmm 1mf)lm ulllq4 51U1qt..lmmm~ Llq!Jal)mm 
-m~Zm am)lm4Lima ' !llU)l~LibtJI]il l)q Oq!;l ~d!l~ Llu l)mfelUUlUt..lmat..lma 
ilt..lql.Ju4 l.Ju)15mt..l~ qe '1qbt..lmtn 1 amqtn 1J~et..lq4 1J~3mum 5~mq~mn 
-qUl nfn :il~mt..lu l)mJ;Jt..lmUlm~ tlt..lq1Jnq5ut..ltn IJm~m~bU1UIJ~qUl Ol.JUdJ;Jm 
11 nqln!Jfm ·~tJql]nq6ut..ltn IJ~QIJmum nqlni!J~ IJq J;JluZuLiul)d a!Jut..lu 'iJt.l 
-qiJOIJmLJmln IJm~miJ!I~4 l)fm lqbt..lmtn 1 mZq.pmLILJIJm Llm!lm4 lu1qZut..lu 
ilt..lq1Jnq5ut.ltn 1Jm~m~bu1u1J~qm 1u1qmmbm 6~Liqt..lma iJLiqmZmL 



llwzmbpu pwpbp~g wqwmbLm mbtuGnlnct~wl.jwG ~pngbuGbp[l 
npnzbLm hwuwp wGhpwctbzm t ~wpqbL WJG h~uGwl.jwG ~whwG2Gb
fl[l, npnGp pGnpnzmu bG ~Gl~bu wnwGa~G ~pngbuGbpl1. WJG~bu tL 
wupnr12 mbtuGnLnq~wl.jwG ~pngbuGbp~ l.jwmw[luwG npwl.jo : UJU mb
uwl.jbm~g wnw2~G hb[lf}~G ~bmp t ~wpqbL, f}b ~pwgltn'l hnf\bfl[l 
pwppwpnmmf}JWG np tulip~ ub2 bG oG'1ct114ltmli, pwphwttwE wztuw
mwCipGbp l.jWLI1WflbLnt9 hbmn UH.{.JWL U1WflW6nLJ}JnLGQ ~[il~~u~ ctJm
'1WU1GU1buwl.jwG uzwl.jwpm)Ub[l~ ~bl.I1J? t hwmltwgtt~: 4.bfl2~G~u 
zwtn l.jwpltnp t WJG mbuwl.jbm~g. np L11Wppbp lizwl.jwpmjubp~ '1GUJ
pmli mwppbp UjwhwG2 t Gbpl.jwJwgttmu hn'l~ pwflblwttuwu Gl.jwm
uwup: 

bf}b Gwtuwmbuttmu t ~pwgltn'1 hn'lbfl[! hwml.jwgGbL '1WZL11WJrG 
uzwl.jwpnLJubp~ (hwgwhwm~l.jGbp, hwm~4woGI1b'lbuGbp, zwpwhbp
l.jbp, pwqliWUJW tunmwpnl)ubp lt WJLG), W~W wuhpwctbzm t 11W2LI1~g 
hwttwJ?bL m hbnwgGbL 8-10 uu-jlg tunznppwpbpQ, npnGp Ltwfln'l bG 
tuwuqw[lbL pbppwhwttwp~ m tunmhuorl ubpbuwubp~ wztuwmwupo: 
Ybfl~ WflUWU1W~U1nt'1Gbp lizwl.jblm '1b~pmu ~WLWflGbpr m WflUW
U1W~LI1m'1Gbp~ 6nttw6mf}JnLG wnw2 lPbflbLm G~wmwl.jnlt LWlt Ln~u~ 
hwttwJ?bL Gwlt ltbflQ uzttw6 ub6ntf}JWU pwpbp~g wltbL~ LflnE[ll?W[lb-
110: bf}b Gwtuwmtuttmu t hn'lbflQ hwml.jwgubL pwqliWUJW mGl.jwplt
Gbp~ (~L11WflnLUbfl , tuwflnfl) , w~w LjwpbL~ t hwttwEbL 10-12 lt GnLJ
GtlULj 15 uu-~g tunznppwpbpo : 

2~bl.l1j? t linnwGWL, np uwl.jbpbuw)~U j?U.Iflbfl~ hn'1W~W2LI1~w(j 
flbflU zwm ub6 t' gpmu bG 2flWJ~U hnuwGj?GbpQ lt WflctbLWl.jmu oGhw
l~ m WUCltW2flbfl~ l.jbGmpnGwgmuG m uwl.jbpbuwjpG hnupb[l~ qn)W
gmuo: Pwg~ WJ'1, EWflbflO hnflo ~wzm~wGmu bG mctb11 mwJ?wgm
u~g. f}nLLWgGmu 2[1~ ctlnpzwgmuo hn11~ liwljbpbu~g lt llflWGntt ~ulj 
~wh~wGmu tunuwltntf}jnLUQ WflUWU1WpGwl.j zbpmmu: ' 

PGwl.jwG l.jbpWJ~G hwG11wl.jGbpmu wGhrwctbzmntf})ntG l4W hb
nwgubL pwflltw6 pwpbf1[! , WJL ~bmp t hwttwJ?bL m hbnwgGbL u~w)u 
uwl.jbpbUWJ~U m l.j~UWJ}WflltW6 pwpbp[l: PUl tunuj?, bpb W[lnl.I1Ub[1~ 
m tunmhwppGbp)l WflUWtnwl.jwG pwpbLWltliwG wz/llwmwGpGb[l bG 
l.jwmwrttmu, w~w ~bmp t hbnwgubL Gwlt ltbp~G zbrmtpr (u~u~Lt 
30-40uu) f}WflltW6 j?W[1bf1Q, n[l~buq~ tunmwpmjubp~ W[1UWU1Wj~G 
hwuwl.jwpqp qwrqwguwG hwuwr pwrbLwtt hnflWJ~G ~wJliwGutp 
UU1Gf\6ltbG: 

Unttnpwpwp '1WZtnW)~Ci uzwl.jwpmjubp~G hwml.jwgttn'l mwpw-
6ntf}jntGGbpmu pwpbp[! hbnwgttmu bu n~ ~wLtwu, pwG 40-50 uu hn
f\WZbflll1~ uwhuwuGtr~g : rpnJ?, bf}b WJ'1 tunflnLJ}JWG uwhuwGGbpmu 
pwpbp[! hwGttbu m hbnwgttbG, w~w hn'l~ libJ?bGwjwgttw6 uzwl.jmp
JWG hWUW[l n~ ur W[1ctbLE ~~ l~(i~ : PWJQ zwm hw6w/l.J Ulbflbpmu 
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wnGbt ljwmwrH.tnll. wztuwmwGp~ tu~um wGhpwcrbzmmpJnLGIJ , pwG~ 
np pwphwt.I.W.PP wztuwmwGpGbp[! ljwlJ.I4.w6 bG ub6 6wtuuhp~ hbm: 
1wz4.wpljl{w6 t,np pwpbpp hwl{wpQ 3-5 uu tunpwgGht~u lJ.IWhwG2-
l{mli t lflwgmgp~ 300-500 u3 hnll.WJ~G wztuwmwGpGbp l.jwmwphL, 
np[! pwl{wljwGw~wt.fl ub6wgGmu t ppwguwG 6wtuubpQ l.t hpl.jw
pwaqmli tllntuhwmmgliwG dwuljbm[!: 

gwphwl{wppg hbmn lJ.Ibmp t ljwmwpl{bG Gwl.t ljWlJ.IPUlWL hwp
pbguwG wztuwmwGpGbp: Qum npmli WJ'l wztuwmwGpGbp[! UjGUl.Q t 
ljwqliwl_tbpUj[lGL WJUUjbU, npUjbuqp hmumunl{ hwpmum zbpUlb[lQ 
UjWhUjwGt.l.bG hn11.~ liw4bpbupG: 

1n11.r pwppwpnmmpJwG npnzmli[! hGwpw4_npmpJmG t mwtru nt 
lipwJG 6pzm UJWmltbpwgmu umwGwt WJ'l hnll.bflp wqrnwpmwrww
ljwG gmgwGpzGbpp liwupG, wnl.t tm6bt qnp6Gw4wG zwlfl hwpgbp 
PUtUJtWp.Q b(i' hnll.P uzwljuwG hwuwljwpq[!, hnll.Q uzw4nll. ubpbGwGb~ 
PP m qnp6ppGbpp [!GmpmpJnLGQ l.t hnll.bpG oqmwqnp6htm hbm l.jWlJ.I
l{w6 lip zwpp WJl hwpgbp (ljnqmmpwGbpp [!UUlflnLPJnLU[!, flpwGg 
uzw4liwG mbtuGntnqpwG, pbppwhwt.l.wpp wztuwmwGpGbp[! l.t WJlu) : 

gwphwl{wp wztuwmwGpGbpp ljwmwpuwG mbtuGnlnqpwG, Lib
pbGwGbpp [!GmpmpJnLU[! l.t WJLG npnzmli bG mb'l.P ljnGljpbm UJWJLiwG
Gbppg htGbtnt.l.: Cum npmu, hwzl{p t wnG4_mu pwppwpnmmpJwG 
pumjpQ, WUU1p6wG[!, .QWpbpp l.nGil.Wflfl4.W6nLpjwG l{p6wljQ l.t WJLG: 

ubp4WJnLUU qwGq4_w6wpwp pnll.WP44.nll. obtuwupquGbp[! hGw
pw4_npntpJntU hu mwtflu pwphwl{wp wztuwmwGpGbpG ppw4wGwg
GbL lipG~l.t 1200-1500, GnLJGpulj 2000113/h pwpbp lJ.IWpmGw4nll. hnll.b
pmli : gwphwl{wp wztuwmwGpGbpp mbtuGnlnqpwltwG UJpngbuGbp[l 
npnzmu bG, bLGbLnt.l. mb11.P ljnG4flbU1 UjWJUWGGbppg m pwppwpn
UlntpJWG pGnLJpflg: 

gwphwijwp wztuwmwGpGbpp mbtuGnLnqpw4wG UJpngbuGbrrg t 
liwljbpbup pwpbpQ hwl{w.Qbt[!. npG ppw4wGwg4_mli t U'-lu-3,2 
(40WU-100) pwphwt.l.wp ubpbuwjn4_: UztuwmwGpp WJU Oll.Wljmli 
lJ.Ibmp t wztuwmbt, np hn11.fl liwljbpbup hmumunt.l. hwpmum zbpmQ 
pwpbpp hbm u;!bflt.I.P mwp4_p: 4puwpwll.l{w6 .QWflbflQ hbnwgGbtm 
hwuwr wnwGapG flbUJphrmu ljwflbtr t oqmwqnr6bt Gwl.t wt!bLfl 
hqnrubpbGwGhr' '-lnt-UU-100 ljwu '1-576 p: 

gwpbflp pwromli!J mb11.w~ntunll. lip2ngGbpp t.l.rw ppwljwGwg
l{mu t hbGg GmJG U'-IL-3,2 (4mUU-100) pwphw4_wp LibpbGwJnt.l., pul.j 
mbll.W~ntumliQ' 2"1S0-8 uwljGpzp ljgnpflp~n4_: li[lUlWflflnLPJWG Lib2 
hw6wtu pwpbpp mbll.wt.flntumuQ ljwmwpmli bG oqmwqnp6btn4. lib
mwruw p)lphll.Gbr: LliwG libpnflu wupnLJlWUlfll::iLP t, pwGp np WJU Lib
pnfl[! 4rrwnbLpu Gwtu wpmwflrn'l.w4wGmpJmGQ gw6p t l.t WUJW .QWJ-
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pw
1
mu t.tJnzpwgGmu t hnll.P umpml.jmmpwG , 4_wmwgGmu Gpw wqpn

:jlpqpl.jwl.jwG hwml.jmpJmGGbpQ: 

uL\. 67 ~W[lb[\p pw[lonu1[] uwhGwL\ub[\p l[[lW. 

u
1
u Lhwpw6mpJmGGbpmu, npmbll. mb11.wGpp liwljbpl.tmJP[! tunr-

11mpnpfl t, ~_twG tunrtunpwmGI::ip m onpwl_tGbfl, hbml.twUJbu , hn11.r pbr
PP zbpUlQ t.flnubp[! agGbLnL9 tumuwt.flbLnL hwliwp wGhpwcrbzm t WJU 
hw4_wpbL up 4nll.li l.t hwppl::igmuG w4_wpmbLmg hbmn hw4_wuwp zbp-

mnt.l. ~nbt flWZUlmU : 
UpG~u 80 uu tunpmpJwG 4_pw [!G4w6 pwpl:iflQ hwGI::itm hwuw~ 

oqmwqnp6mli tG 4mUU-100, pul.j wnwGapG mwpw6mpJmGGbrmu 
'1-576p uwljGpzp ubpbGwGbp: · 

1"\wzmbpmu b11.w6 pwpbp[! lflPt.l. hbnwgGbtm hwuwp, 4wtu4.w6 
hnll.bflp pwppwpnmmpJWG pGnLJPP9 m wumpowGpg, l.jwmwpnu1 bG 
2-3 tunr t.fltupbgmu: 11wzmp liwltbpl::iup pwpl::ip[! hwt.l.w.PI::ilm hwuwp 
oqmwqnp6mli bG U4u-2,6 uwl.jGpzp pwphwt.l.w.P ul::ipl::iGw, npQ l.jg4_mu 
t S-4 mpwl.jmnppG: 1wowtu. hwm4wUJbu l_twpmn:t>PLP m wruwmwllj
mm11Gtpp mwl.j hwm4wg4.nll. hnll.b[lnLli, wGhpwdl::izm t tflGmli qwz
mpg htmwgGbL Gwu 5 uu-pg tunznp pwpl::ipQ : LliwG flbUJpmli oqmw
qnp6nu1 bG 4mU-1,2liwltGP2P pwphwt.l.wp libpl::iGw: 

ubpljWJnLUU uU11::ill.64.w6 b(i Gnp pwphw4_wp libpl:iGwGbp nL lib
tuwGpquGbp, npnGg qwGq4_w6wJflG wpUlWflflnLPJnLGQ hGwpwt.l.nrmp
JnLG Ltmw pwpapwgGI:it l.jwmwpt.l.nll. wztuwmwGpGI::ipp W[lflJnLGwt.l.b-

UlnLI}jnLGQ: . 
gwphw4_wp wztuwmwGpGbpp t.l.hp2Gwl.jwG mbtuGntnqpwLtwG 

Ujpngbu[! hwliwp4_mu t hwppbgmu(! , npG ppwl.jwGwg4_mu t l::ip4wr
pwqwl{np hwppbgmgp~Gbpnt.l.: 1wppl::iguwG zGnphpt.l. 4_bpwg4_mu bG 
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liw4bpl..tnLJptJ wGhwppmpJmGGbpQ l..t GUjwuLnwt.lnr UjWJliwGGbp 
uLnb11.6t.lmli tunGwt.lmpJnLGQ hwuwlwlfl Lnbll.wpwztubLm hwuwp: 

ulj . 68 .Bwrbr~ mbflwtflntunu.l(l uwhGwljGbrn~. 

fJ.wzLnwjtJG lizw4wpnljubptJ LnW4 hwLn4wgt.lnll. hn11.bpmu pwp
hwt.lwp wztuwmwG_pGbpQ UjbLn.Q t 4WLnWflbL tuGwli_pnt.l, WJG hwzt.lnt.l. 
nr hGwrwt.lnr LrGr flWzLnwJtJG wztuwLnwG_pGbpQ 4wLnwpbL wnwGg 
ub_pbGwGbptJ m qnp6tJ_pGbptJ pwGn11. opqwGGbpQ 2Wflflt.lbLm: Pwq
uwliJW LnG4wp4GbptJ (UjLnll.WLnmGbp, tuw11.n11.) LnW4 hwLn4wgt.lnll. hn
ll.bpmu Gr.w L4rn~rLr9 ewrbrr Lrrt.l hwGbLQ, bpb htJuGwzr2mli Llw 
LnwrbLm wGhpwctbzLnmpJmG ~4w (gbubGLnwgw6 hnptJqnGtJ pwgw-
4wJmpJwG flbUj.Qmli) UjW[lLnWfltJp lt, ~GWJWO gwG4wLtJ t: 

I"Gl Ujbu t.lbflQ Gzt.lbg, EWfl.QWpnLn hn11.bpG tJpwgt.lmli bG Lnwppbp 
qJnL11.WLnGLnbuw4wG lizw4wpnLJubptJG hwLn4wgGbLm hwuwp: bpb 
flWZlnWJtJG uzw4wpmjubptJG hWLn4wgt.lnll. hnll.brtJ G4wLnliwup hwlib 
UWLnwpwp ub6 UjWhWGQ4nLnnLpjmG lll Gbp4WJWgt.lmli , WUjW pwq
UWUJW uzw4wpnljubptJ hwliwp WJ'l UjWhWGQGbpQ ub6 bG: 1w[lgG 
WJG t. np nl pnlnr pwp_pwpnLn hn11.bro 4wrbLtJ t libLtJnpwgtJwJtJ bG
pwp4bL m hwLn4wgGbL pwquwliJW LnG4wr4GbfltJ, _pwGtJ np _pwppw
pnLn hn11.bpmu pwquwliJW LnG4wr4GbptJ pGw4wGnG waG m qwpqw
gmuo wUjwhnt.lt.lmli t utJwJG wJG flbUj_pmu, bpp utJG~I..t 4wror WUjlllp
GbflQ hwuGn11. uwGpwhnll.WJtJG zbpLntJ hwuLnmpjmGQ EWflbpQ hbnwg
Gblmg hbLnn 70 uu-tJg L4W4WU ~t : uzwGw4mli t utJGll..t .QW[lb[l hbnwg
GbLQ hn11. LflnrbLm hqnpmpJmGQ UjbLn.Q t 70 uu -rg wt.lbL LtJGtJ: 

1nll.wq.tJLnmpJwG l..t wqpn_ptJlitJwJtJ qtJLnwhbLnwqnLnw4wG tJGu
LnlJLnmLntJ mumuGwutJpmpjmGGbpnt.l (U .uwqw[lbpjwG) Ujwpqt.lbL t , 
n[l UpwpWLnJWG qnqwhnt.lLntJ GwtuwLbnGwjtJG q.nLnm qn[lz l..t zwqGw-
4wqmJG hn11.bpmu .QW[lbfltJ UjWpmGw4mpjmGQ 0-100 uu zbpLnmu 
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LnWLnWGt.lmli t hn11.tJ 6wt.lwLtJ 21-58%- tJ uwhuwGGbpmu: nlpbUG ubp 
hwGpwUjbLnmpJmGmu mGbG.Q hn11.bp, npLnbll. 6wt.lwLr 4butJg wt.lbLtJG 
_pwpbp bG, l..t _pwpbpQ hwGbLnL9 m hwt.lw.QbLmg hbLnn hnll.wzbpLntJ 
hwuLnmpjmGQ zmpQ bp4m wGqwu Gt.lwqnul t : UJU hwGqwuwGEG wG
UjWJUWG UjbLnE t hwzt.lr wnGbL, bpp GwtuwLnbut.lmli t libLtJnpwgt.lw6 
Lnwpw6mpJmGGbpQ tJpwgGbL L4Lnll.WLnmGbptJ m tuw11.n11.r hwliwp: 

gwphwt.lw.Q wztuwLnwG_pGbptJ 4wLnwpliwG Gwtuwq6bpQ 4wqlib
LtJu zwLn 4wrl..tnp t LnW[lWO.QtJ UWJ[lWLnbuw4GbptJ pGnLJPQ UjWpqbw: 
t::;pb _pwphwt.lw.Q wztuwLnwG_pGbptJg hbLnn uwGpwhn11.tJ zbpLntJ hwu
LnnLpJmGQ 70 uli -tJg L4w4wu t. pwJg liwJpwLnbuw4r zbpLnbpQ 4wp6p 
~bG, Gbp4wJwgGmli bG wt.lwqGbp , 4wt.lwt.lwqGbp, ZLW4Gbp , hbzLn 
.QWJ.QWJt.lnll. Lnm~bp 4wli _ptJLitJw4wG m 4bGuwpwGw4wG qnp6nGGbptJ 
wqflbgmpJwG Lnw4 hbzLn .QWJ.QWJt.lnLil. WJL liwJrw4wG wUjwpGbp bG , 
WUjW GuwG libLtJnpwgt.lw6 Lnwpw6mpJm4GGbpQ 4wrbLtJ t wnwGg 
LnWLnwGt.lbLm hwLn4wgGbL pwqliwlijw LnG4wp4GbptJ ' UjLnll.WLnmGbptJ 
1..t tuwll.n11.r: UGwgw6 flbUj.Qbpmli WJG libLtJnpwgt.lw6 hnll.bflQ , npnGg 
liwJpwLnbuw4GbpQ 4wp6p bG m libLtJnpwgtJwJtJ9 hbLnn hnll.wzbpLntJ 
hwuLnmpJmGo Gt.lwq t. hbnwG4wrwJtJG ~t l..t pGw4wGwpwp ~r bpwz
tuwt.lnrt.lmli hwLn4wgGbL UjLnll.WLnmGbptJG: 

fJ.ctpwtuLnwpwp ubp hwGpwUjbLnmpJwG GwtuwLbnGwJtJG qn
Lnmli , npLnbll. L4Lnll.WLnmGbptJ m tuw11.n11.r wobgliwG hwliwp 4wG 
utJwGqwliwjG GUjWULnwt.lnp 4LtJliWJW4wG UjWJliwGGbp, 4bu libLnptJg 
hqnp hnll.wzbpLn mGbgn11. hn11.brtJ qpw11.bgpw6 Lnwpw6mpJmGQ zwLn 
ub6 ~ t : OptJGw4' «1WJUjbLnhnll.ztJGGwtuwqtJ6» tJGuUltJLnmLntJ Lnt.lJWLGb
pnt.l 50 uu-tJg pwpop hqnpmpjmG mGbgn11. qnpz 4tJuwwGWUjWLnWJtJG 
hnll.bflQ qpw11.bgGmu bG zmpQ 4%, zwqwGw4wqmJG hnll.bflQ. 11,5%: 
UJu pt.lbpG wumli bG WJG uwutJG, np libLtJnpwgt.lw6 hnll.brtJg pwqliwu
JW LnG4wr4GbptJ 4wrnll. bG.Q hwLn4wgGbL uwhliwGwlflw4 Lnwpw6mp
JnLGGbp: 

Ubp hwGpwUjbLnmpjwG Lnwpw6_pmu tuwJLnWPil.bLn liWJPWLnb
uw4GbptJ wn4WJnLPJnLGQ , bpp qpbpb wubG EWJLwt.J:mtumu Lflntut.lmli t 
flpwGg pGmJpQ, UjWhwG2mli t hnll.wqtJLnw4wG wztuwLnWGEGbptJ 
ctwuwGw4 liwGrw4r4t1Ln mumliGwutJpmpJmGGbp 4wLnwpbL n ~ 
utJwjG hnll.W6w64tJ. WJLI..t UWJPWLnbuw4GbptJ pGmjptJ UjWpqwpwGliwG 
t.lbpwpbpJWL: fJ.pw hwliwp , LitJG~I..t hnll.WJtJG mumuGwutJpmpjmGGbp 
4wLnwpbLQ , UjbLnE t GwtuGw4wG hbLnwqnLnmpjmGGbptJ ur2ngnt.l 
UjWpqbL m QGLnflbL qJnL11.WLnGLnbuw4wG tJpwguwG hwuwp L4tJLnwGtJ 
Lnwpw6mpJmGGbpQ l..t WUjW wGQwLnbL hwzt.lwr4wJtJG Lnwpw6mp
JmGGbp hbnwgliwG bGpw4w EWflbptJ EWGw4r hwzt.lwnuwG hwliwp: 

nLUmliGwutJpmpjmGGbpQ gnljg bG Lnt.lbL, np 1WJWULnwGtJ Gw
tuwLbnGwjtJG q.nLnmli pwqliwliJw LnG4wr4GbptJ Lnw4 hwLn4wgt.lw6 
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hnrtbf111 qbrwLwmrt uwuo (hw6wtu 70-80%-11g wLtbLilG) mGI1 l.jbu 
ubmf1119 L4w4wu hqnrm~JmG, npl1 L4Wm6wnntt tL LupuwmGbpl1 pGw-
4wGnG w611 ' m qwpqwguwG L4WJliwGGbp[! pwgw4wJmli bG (wpuwm
Gbp[! ~bG wlllwhnttttmu hwliwL4wmwutuwG QwGw411 2rntt m 
uGGflw.Gjm~bpntl). np[! Ll ub6 uwuwup LL.lWJUWGwttnpmu t L4Uli1WUlnL
Gbpl1 m tuwrtnrtl1 gw6p wpmwf1pnrtw4wGm~JmGo : flbn wLtbLI1G , zwu1 
hw6wtu WJqi1Gtp[! 2WPQI1g flnL(lU b(j qwLI1U lii1G~Ll L4Uli1WPb(lbl[! LjWl~ 
L4UlrtWpbpmlil1g 3-5 UlW(ll1 htmn: 

1nrtwql1mm~JwG' Ll wqpnQI1lil1wJI1 ql1mwhbmwqnmw4wG 11Gu
ml1mmml1, (U.uwqwpb~JwG) libLI1npwgLtw6 qnpz 411uwwGwL4wmw
JI1G QWpQwpnm hnrtbrmu, npnGQ L4W(lmGw4mli bG 6wLtwLI1 40-50%-
11 ~wlflnLt Qwpbp, hnrtwzbpml1 hqnpm~JmGQ GLtwqbL t Ll gbubGmw
gw6 zbpmG tL ~LtbpwgGbLnL L4WJUwGGbrmu, hl1liGw4wGmu 21111 UjW-
4wum~jWG hbmllwGQnLt WJqi1Gbp[! hl1liGwfl(lbLnLQ 5 mwpl1 hbmn pn
Lnr flbrtabGm mG411GbpQ ~npwgbl bG , 11u4 tuGanpbGI1G n lG~wgb L t 
86%-n~, oum npmu 40-50%-o wnw2I1G bp4m mwpmu : 

tunubLntl QW(lQwpnUl hnrtbpl1 libLI1npwguwG liwui1G , ~11 4wpbLI1 
l tunubl Gwll ubp hwGpGwL4bU1nL~JWG hnrtbpmu npnz tunpm~JWG tlpw 
wnw2wgw6 gbubGmwgw6 hnpl1qnGI1. pwgwuw4wG wqflbgm~JwG 
uwui1G: UpwpwmjwG qnqwhnttml1 GwtuwLbnGwJI1G qnmmu hnrtbpl1 
Gttwq hqnpm~JnLG[! zwm flbL4Qbpmu L4WJUWGwLtnrttw6 t Gwll 11um
tli1WL-gbubGmwgw6 hnpl1qnGI1 wn4wJm~Jwlip : 

nwmuGwul1pm~JmGGbpl1g L4W(lqtlw6 t , np zwm mdbrt gbL~bG
mwgw6 hnpl1qnGo hwGflbu t qwll1u hl1liGw4wGmu 20-50 uu tunpmp
JWG uwhliwGGbpmu Ll mGI1 10-15 uu , 11u4 wnwGai1G flbL4Qbpmu !fbn 
wttbLI1G hwumm~JmG : 8bubGmwgw6 zbpmbpQ hwGf111L4nLU bG 11Gl 
L4bu hwuwmwpw6 nL lil1wmwpp qwGqLtw6WJI1G zbi1Ulbpntt, WJGL4bU 
tL uwGpwhnrtnLt lii1UJWGgl1g WG2WUltlW6 wnwGai1G UWLI14Gbpntt: 8b
ubGmwgw6 hnpl1qnGI1 wnw2wgmuo 4wLLlLtw6 t npnzw411 2PW2bpuw
JI1G L4WJUWGGbpmu hnrtl1 L4!ln1JI1LI1 npnz tunpm~JWG Ltpw lib6 QWGw-
4m~JWUp 4w11pnGwmGbpl1 4mmw4liwG hbm: nwmuGwul1pm~JmGGb-
11119 L4WilqLtw6 t. n11 b~b hnrtbi1Q QWI1QWI1mn bG , WL4W GuwG flbL4Qb-
11nLU gbGmwgw6 4WI1pnGWUlWJI1G 2b11Ulb11nt1 6w64Ltmu bG QWI1b!ll1 
liw4bpbuQ, Ll hw6wtu gbubGmwgw6 hnrpqnG l l1 wnw2wGmu: 

8blibGmwgw6 zbi1Ulb(lQ WI1UWU1WJI1G hwliw4wpql1 UlWI1WOUwG. 
I1G~L4bu GwL 21111 hwuw11 wG~wlflwGgbLI1 bG, G11wGQ mGbG zwm 
pw11011 6wLtwLWJI1G qwGqLtw6 (lii1G~L 1,7-1 ,8q/uu 3

) L Lfln.Qp 6w4nm4b
Gm~JmG (ui1G~Ll30-35%) : 

8bubGmwgw6, 11G~L4bU [!Gf1mGLtw6 t WUbL QWpwgw6 zbpUlbi1Q 
LL.lbUlQ t L4W(lU1Wfll111 LD211bL tunl1 41tul1bgGnrt hwUWL4WUlWUtuwG ub
QbGwGb11nLt 4wli wGhpwctbzmm~JwG flblll.Qmli GnLJGI1u4 L4WJ~ bgmu-
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Gbpl1 6wGwL4wphnLt hwGbL hnrtl1 bpbu m bG~wr4bL wplll1 m 21111 QWJ
QWJI1~ Gbpqnp6m~JwGo: 611zm 4LI1GI1 gbubGmwgwo zbpmbpp pb4nr
GbpQ QW(lbpl1 hbm lil1wui1G flW2UlPQ flnL(lU hwGbL: 

'Tipw4ml14wJmli hw6wtu t L4wmwhmli , np hnrtbrl1 libLI1npwguwG 
dwuwGwl.j wmw~nrt bG wGmu gbubGmwgw6 zbpml1 wn4WJnL~JnLUQ 
Ll ~bG LtbpwgGmu wJG: 1bml!wGQQ LI1Gmu t wJG, np Gnp hl1liGwf1pLtw6 
L4UlrtWUlnL WJqi1Gbp[! 4wp6 ctwuwGw4wlil12ngmu ~npwGmu , zwpQI19 
flnL(lU bG qwll1u: bpi1U1WUW(lfl WJqi1Gbpp ~npwgnLU[! mbrtl1 t mGb
Gmu wJG L4wm6wnntt, np gbubGmwgw6 hnpl1qnGI1 mwpw6m~JmGGb
pmu hnrtwzbpmQ uw4wtl hqnp t Ll ~p 4wrnrtwGmu 1111 lib2 zwm 2m11 
L4whbL: npL4buql1 pmJubrl1 L4whwG2o 21111 G4wmuwup pwLtwrwrttr. 
wGhpwctbzm t LI1Gmu LflnQp Gnpubpntl hw6wtuw411 2rmuGbp 4wmw
pbL (2nLP2 25 211muGbp): PGw4wG t , n[l dwuwGw411G GuwG QwGw411 
2rmuGbp 4wmwpbLQ zwl.ll hw6wtu hGwpwLtnr ~11 LI1Gmu , Ll bppmw
uwpfl mG4pGbpQ 21111 L4w4wul1g ~npwGmu bG: 

u4 69J~W[l.QW[lnUl h nflb[l~ LibL~n[lWQnLO[L 

un11 UbLI1n11wgt1w6 QWI1QWI1nUl hnrtbi1Q pwqUWUJW mG4wi14Gbl111 
mw4 hwm4wgGbLm flbL4QnLU L4bUlQ t GwtuwLL.lbu hwzLtw114bL, ~b QW-
11bi1Q hbnwgGbLnLQ hbmn 11G~ hqn11m~)WG hnrtwzbi1Ul t umwgtlbLnL , 
WJUI1G.QG 11G~L411ui1G t LI1GbLnL W11UWU1WpGw4 zbpml1 hwumm~jmGo : 
UubGQ, n11 L4bU1Q t 11 Gl.jwml1 mGbGwl n~ lil1wJG QWI1bl111 qpwrtbQI1W6 
6wLtwLQ, wnll wJG hwGqwuwGQQ, n11 libLI1n11wgl1wJI19 hbmn mbrtl't t 
mGbGmu Gwll hnrtl1 Gumbgmu, n1111 hbmLwGQntl GmJGL4bu hnrtwzbp
mp hqnl1nL~JmGQ pwLtw4wGw~w41 GLtwqmu t: 1nrtwql1mm~JwG L 
wql1nQI1lil1wJI1 ql1mwhbmwqnmwl.jwG 11Guml1mmml1 mumuGwui1-
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[lnL~jmGGb[lnL( L4W[lql(bL t . 11[1 ~nLJL l.t lit'J2w4 .QW[lQW[lnLil hnf1b[1[l ub
Lt'Jnrwgt'JwJt'J bG~wr4bLnLQ hbmn hbmwqw Gumbguwu hbml.twugnl( 
uwurwhnr]WJt'JU 2~f1Ult'J hqn[lnL~JnLU[l GL(wqbL t 5-6 , t'Ju4 mctb11 QW[l
.QW[lllUl hnrtbrmu ut'JG~L.. 18 uu: UJ11 GnLJG t'JGumrmmmr mumuGwur
flnL~JmuGbfl[l f'lW[lCJWL L4W[1qbL bu, 11[1 pwquwujw mG4wr4Gbrr· 
L4lllflWUlnLUb[1t'J l.t tuwrtnrtt'J wubGWLWL( w6 m qW[lC].WQnLU WL4Whnl(
L(mu t WJU UlW[lWOnL~JnLUUb[lnLU , ll[1Ulbf1 hnrtbfl[l ~nLJL QW[lQW[lllUl 
bG , WJUt'JUQG L4WflnLUW4mu bG 20 %-t'Jg L4W4wu .QW[lb[l , l.t QLU[lG[l[l 
hbnwgGbLnLQ m hnrt[l GumbLnLQ hbmn hnrtwzbf1Lnll hwuumL~JnLU[l 
(uwGrwhnrtwJrG zbrmr) 70 uu-119 L4w4wu ~t: 

~W[l.QW[llllll hnf1b[1t'J t'JrwguwG hWUW[l L4WhwG2L(mu t hu4WJW-
4W[I OWL\WLt'J hnflLUJt'JU wztuwmWU.QUb[l 4WLI1W[lbL: ~bU1l..WL4bU. 
L4blllQ t GwtuwqObfl[l 4wqul(bG utlwGqwliwJG ht'JuGwl(n[l , 4wGtuwqm
zw4L(wo m brw ztuwl(nrl(wo Lt'JGbG Lizw4L(nrt CfJnLf1WUlGmbuw4wG 
pnLJubrr pGw4wGnG w6G m qwrqwgmli[l L.. pwf1Cfl pbfl.Qt'J umwgmli[l: 
~Wfl.QWfllllll hnrtbflt'J t'JrwguwG hwuwr 4wqul(nf1 Gwtuwq.obrnu) 
L4blllQ t n~ lit'JwJG hwzl(t'J wnGbL l.t WflUlWQilLbL libLt'JnpwgllWJt'J mbtuGn
LilCft'Jw4wG L4f111QbuGbru m wuhrwctbzm ubtuwut'Jquubrt'J hwliWLt'Jfl[l, 
wnt... wm hnrtbpt'J CfJnLf1wlllGmbuw4wG llflwguwG [lG~wg.QmLl LuGhrw
dbzm 4t'Jrwnl(bLt'J.Q wqrnlibLt'Jnrwmt'JL( lit'J2ngwnmuGb[1[1 : 

libLt'Jnrwgl(wo hnrtbrG wJu 4wli WJU CfJnLf1wmGmbuw4wl! 
Lizw4wpnLJut'J hwm4wgGbLm hw[lg[l LnLObLt'JU L4blllQ t hwzl(t'J wnubL 
libLilnrwgrwJr9 hbmn qnJwgwo hnrtwzbrmr huwmm~JmG[l, uwJrut
mbuw4Gbrr pGmJ~[l. LWU2bflt'J ~b.QnL~JnLU[l L.. f'lt'JflQWf'lflnLU[l, mbrtwG
Qt'J Liw4brl.tnLJ~r Cl.t[l , f'lWZlllnLU cnrbrr m cnrw4Gbrr LUI14WJnL~JnL
G[1 , tunrtunpwmGbpnl( m nrtnrtwmGbrnl( f1f1wug 4mrml(wom~JnLU[l 
trnqt'JnG L4rngbuubrr qwrq.wguwG L4nmbGgt'JwL L(mwGq[l L.. zwm LUJL 
hwrgbr: 

SbtuGr4wJr qwrqwguwG L.. pwrcr wpmwf1flnrtw4wGm~Jmu m
ubgnrt unr .QW[lhWL(W.Q Lib.QbGwGbr UUlbflObLnLU qmq[lU~wg qqwLrn
rbu Libowumu b(i .QW[l.QW[llllll hnrtbflt'J zwm hw6wtu t'JrwguwG hGw
[1WL(Il[lnL~jnLGGb[1[1 : lJb[l hWUf1WL4bUlllL~JnLUnLU zwm hw6wtu t'Jpwg
L(mu bu WJUL4t'Jur gwor wrmwf1rnrtw4wGm~JmG mGbgnrt hnrtbr. 
nrnugmu QW[lbflt'J L4WflnLUW4nL~JnLU[l hwuGmu t lit'JG~l.t 1500-200u
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L.. f'lbn wl(bLt'JG : 
~wzl(wf14Ub[1[1 QllLJQ b(i ml(bL, 11[1 ~nLJL QW[lQWflllUl (ut'JG~l! 

500m/h) hnrtbpmu gwphwl(wQ wztuwmwG.QGbpt'J [lUf'lhWUnLfl owtuub
[1[1 hb4mwpr hwzl(nl( 4wqumu t 280-310 UlJu flllLL LU[l , ru4 UP2W4 
QW[lQW[llllll (500-1500m/h) hnrtbpmu' 1150-1200 f'lllLLW[l : ub[111[1L(w c; 
4wL4.t'JU1WL ur2ngubp[1 Lt'lnluhwmmgl(mu bu ' ~mJL gwrgwpnm hnrtb
pmu 3-4 lllW[lnLU, lit'J2Wli.QW[lflW[lllUl hnrtbrmu· 13-17 LllW[lnLU : 
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lJbp uw4wl(whnq hwuf1WLL!bUlmflJnLGmu unr hnrtbrr wl(bLwgm
Li[l UbO lWLt'~GflnL( L4bU1Q t 4WlllW[ll(t'J t'J hwzt'JL( QW[lQUifllllll hnf1b[1t'J t'J
[lWQUWU: ~wzl(t'J wnGbLnl(, ll[l hnfl[l CfJnLf1WlllUUlbuw4wG W[lUlWf'l
[lnL~JWU hruGw4wG ur2ngG t L.. wJG ctnrtnL\rflrG mrl(mu l hwl(brct oq.
mwqnpobLm hwuwr, GnLJGru4 mctbrt gwp.Qwpnm hnrtbrr rpwgmli[l 
(hWUWL4WlllWUtuwG ubtuwut'Jqu(ibpt'J qwGql(wOWjt'JG W[lUlWf'l[lnL~JWU 
flbl4.Qmli) turum wGhpwdbzm t , wG4wtu Gpwut'Jg, ~b t'JG ~ dwuwGw-
4wlit'J2ngmu 4Lt'lntuhwmmgl(bu 4wL4t'JlllWL ur2ngubr[1: 

U'l)~ bp4pGbpmu, uwuGwl(n[lWL4bU Lib[l hwuf1WL4bUlnL~JmUmu 
4wG gwphwl(WQ wztuwmwG.QGbpG t'Jpw4wGwgGbLnL hWUWL4WUlWU
tuwu Lib.QbGwGbr m mwppbfl ubtuwGt'Jquubr : Ywunuwl(nr 4wmwrb
LWCfllf10L(mu t .QW[lhwl(wgt'J LibgbGwGbpt'J l.t LibLt'Jn[lWUlt'JL( wztuw
UlWUQUb[lt'J mbtuGnLnqt'JwG. np[l hGwpwl(nrm~JmG 4mw wnw2t'14Llt 
mwpt'JGbpt'JG ubp hLUU[lWL4blllnL~JmGmu wl(bLt'J LWJUilflbG owl(wLbL 
gwp.Qwpnm hnrtbflt'J LibLrnrwgwJr wztuwmwueubr[l: 

ru l tunu.Q, ll[l gwphwl(w.Q wztuwmwGgGb[l[l ht'JliGw4wGmu 4w
UlW[ll(mu bu 6t'Jzm m uwhuwul(wo mbtuGnLnqrwJnl(: PwJg flflW 4nrt
£t'JG , QW[lQW[lllUl hnrtbflt'J t'JrwguwG ctwuwGw4, wnwGct'JG f'lbL4Qb
[lnLU , .QWflb[l[l 4nLJUlbpnl( ~nrtGmu bG flwzmbpmu L.. hw6wtu t'Jpwgl(nt1 
hnrtbflt'J lit'JGll.t 5-6%-[1 L.. f'lbn wl(bLt'JG uGmu t wGoqmwqnrobLt'J lit'JGl
f'lbn hnrtbflt'J Wflf'lJnLGwl(bm oqmwqnrouwG GL4wmw4Gbrnl( L4Ut
hwG2L(mu t , n[1L4buqr hwl(wgl(wo gwrbfl[l wGur2wL4bu f'lnLflU pbr
L(bu f'lWZlllt'Jg Ill ~Wfll(bG Cnpbpmu, UlW[lWOQt'J Lt'lnu [1G4wo UlLU[lW
OnL~jnLGUb[lnLU, ow64L(bG wnul(wqG 30 uu hnrtwzbrmnl( (b~b f'lWZUl[l 
Gwtuwmbul(mu t hwm4wgGbL f'lWZUlWJt'JG uzw4wpmjubrr L.. O(fUlW
qn[lObL CfJnLf1WlllGmbuw4wG GL4wmw4Gbrnl() : b~b mwrw6QQ Gwtuw
mbul(mu t hwm4wgGbL pwquwuJw mG4wp4Gbrr· L4Ulf1Wlllmubrr 
4wu tuwrtnrtr . WL4W hnrtw6w64L\nrt zbrmr hwumm~Jmu[l 4f14Gw4r 
wGqwu wl(bLt'J L4bUl.Q t Lt'JGr: 

f2W[1QW[llllll hnrtb[lt'J LibLt'Jnrwgt'Jwjt'J [lU~WQQnLU 4WlllW[ll(llf1 lit'J 
zwp.Q mbtuGnLne+rw4wG L4f1ngbuGbrll (gwrw~upbrr m gwpwgrnG
Gbpt'J h!l.JL(wuwpbgmu, Liw4bpbuwJrG m hnrtr L4rn4JrLmli ~wrtl(wo m 
4ruw~wf1L(wo ewrbrll hwGmu m hbnwgmu 11wzmrg, gbubumwgwo 
hnpt'JqnGr Lt'lzpmu m L(brwgmu, mwpwoer hwr~bgmu t... wnG) 
hbml.twG.Qnl( hnrtr ur ZWfl£ wqpnW[1UlWflf1W4wG hwm4m~jmGb[1 
Lt'lntul(mu bG L.. L(wmwGmu bG Gpw pbflpt'Jm~JWG L4WJLiwGGb[1[1: UJf'l 
wztuwmwGgGbrr 4wmwruwG [lG~wgemu hnrt[l mbrtwzwpctl(mu L.. 
mbf1wpwztul(mu t nl urwJG hnprqnGw4wG nLflflnL~Jwlip, wnt... mrt
rtwhwJwg nLflflnL~Jwlip, npr hbml.twGgnl( tL hnrtr wnw2GwJrG pGw-
4wG 4wnmgl(w6.QQ , Gpw 4Jrqr4w4wG L4WJLiwGGbpQ turum L(brw
Lt'lntul(mu b(i pwgwuw4wG ruwumnl(: Uju Ljllllt'lntum~jnLGGb[1[1 wl(bLr 



mdhrt hG wrmwhWJLmtmu UrwrwmJwG qnqwhnLtm~ GwtuwLhnGwJ~G 
qnmmli al.!wLtnrLtwo qnrz m zwqwGw4wqmJG hnrthrmu, nrnGe uw-
4wLtwqnr 4wli li~2w4 hqnrm!}JWG hG, mGhG pwLtw4wG gwor phr-
r~mJ}JmG: . 

~nrt~ hwm4mJ}JmGGhr~ ~n~ntum!}JWG tmJ}JnLG[! lihL~nrwm~Lt 
wztuwmwGeGhr~ · 4wmwruwG [!UJ}WQJ?nLU WJU t. nr lihL~nrwg4w6 
zhrm~ uwhliwGGhrmu liwGr.whnrt~ ewGw4u hnrt~ [!uflhwGmr 6w4w
Lr m 4znr hwz4n4 4muw4wG hnrthrr hwlihliwmm!}JWUp nrnz ~w~ml 
w4hLwGmli t: 4.hr2~Gru hhm 4wUJ4w6 ~ntuLtmli t Gwl.! hnrt~ 4wnmg
Ltwoeu: tipzm t. lihLrnrwgpwjpg wGlir2WUJhU hbmn hnrtr 4wnmg-
4WOJ?[! 4muw4wG hnrthrr hwlihliwmm!}Jwlip hwlihliwmwpwp 
~mtur t LrGmli, uw4WJU '1!1WGg rrwgliwu hhug wnw2ru UlW[ll{W
Gpg, liwGwLtwGI) nnnq4nrt mwrwom!}JmGGhrmu , wum~6wGwpwr 
hnrtG u4umli t wurwGwL: 

lJhLrnrwg4w6 hnrthrmu turum ~mtmtum!}Jnt.G t mbrtr mGbGmli 
hmlimu~ UJwrmGw4nt.J}JWG mhuw4hm~g : UJ'1 ~n~ntumJ}JnLU[! hwm-
4wUJhu gwJmmG t wrmwhwJm4mli 4ruwwGwUJwmwJrG qnrz . qnrz 
1.! zwqwGw4wqmJG hnrthrmu, nrnGe J?r~ hmlimu bG UJwrmGw4mli , l.. 
hmlimuwjpG hnrpqnGGhr~ hwumnLJ}JnLGG tL lih6 ~t : unr lihLrnrwg-
4w6 hnrthrmu, pG~UjhU WJI) UJWI1q4hL t ~nrtwqpl11nLJ}JWU 1.! wqrner
U~WJ~ q~mwhhmwqnmw4wG ~Gumrmmmr 4nrtli~g 4wmwrt.lw6 m
umliGwurrmJ}JnLGGhrrg. hmlinLU[!, nrr UJW!1nt.Gw4nt.J}JnLU[! hwuumli 
t 1,2-2 ,5%-r . qrh!}h hwuw~w~ pwztuLtmu t hnrtr UJrn4JrLmli : 
~hml..wGeu L~Gmli t WJU , nr hnrt~ L!hr~G zhrmhrmu hmlimur j?W
Gw4G tL wLthLr t GL!wqmu: 

unr lihL~nrwg4w6 hnrthrmu hnrtr umrm4mmrwG turum LPn
zrwGmli t . <l!lh!}h 4r4Gw4r UJW4wumli t 211W4WJnLU wqrhqwmGhrr 
ewGw4u (4muw4wG hnrthrmu 35-43%, ru4 unr libLrnrwg4w6 hnrtb
rmu· 17-22%): '1-rw hhm 4WUJ4W6 qqwl~ J}nLLWGmli t 2!1WJ}WLPWU
gnt.J}jnLu[f GnrlibLrnrwgLtw6 hnrthrmu 2!1WJ}wGgm!}JnLG[! 4muw4wu 
hnrthrr hwuhuwmm!}Jwlip GL!wqmli t zmr2 1,3-1,5 wGqwli (U.uw
qwrh!}JWG, 1985): 

PwrtrwliJwur mwrwowzr2wGmu 4wmwrLtw6 mumuGwurrm!}
JnLuGhrrg (4.qwprrhLJWU, t.~WJ!1WUJhl11JWU , 1989) UJWI1q4hL t , nr 
pwqliWUJW mG4wr4GhrrG hwm4wgl!nrt Gnr rrwgl!nrt Lbnuwjpu qnrz 
hnrthrmu lihL~nrwg4w6 zhrm~ uwhliwGGhrmu > 0,25 uu-rg 2rw4w
JmG wqrhqwmGbrr ewGw4u LW4wqmJG flhUJemu hwuGmu t urG~l.! 
32 ,6%-p, 6w4WLWJpG qwGq4w6[! nrnz I)GUJJ?hrmu hwuGmli t Gmj 
G~u4 1 , 65q/uli 3-~ . ru4 QGI)hwGmr 6w4nm4bGnt.J}Jmuo· 37 ,3%-p: unr 
lihLrnrwg4w6 hnrthrmu, nrmhrt 4wmwr4hL hG ewrhw4we. 4wUJr
l11WL hwr!}hgmli 1.! lihLrnrwm~4 WJL wztuwmwGeGhr. 2!1WJ}WLPWU-
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gmJ}JmGG wnw2rG dwumu hrthL t 16,9-19,4uu/dwu, wJG flhUJemu, 
hrp 4muw4wG hnrthrmu WJG 4wqlihL t 50,4-54 ,6 lili/d 4wli 2,6-3,2 
wGqwli wLthLr : ~hmwqw 5 dwliLtw QGJ}wgemu lihLrnrwgLtwo hnrth
rmu 2!1WJ}WLPWGgnt.J}jnLGQ 4wqlihL t 5,7-10,3, ru4 4muw4wG hnrth
rmu' 25,6-33 ,3liu/dwli , 4wli 2,7-5,0 wGqwli w4hL~ : 

unLJGo 4wrhLr t wuhL Gwl.! flW2l11WJrG uwhliwGwJ~G tunGw
LtmGw4m!}JWG L!hrwphrJwL: UJuUJhu, h!}h 4muw4wG hnrthrmu '1W2-
l11WJ~G uwhliwGwJ~G tunGwLtmGw4mJ}Jmuu hnrt~ 0-70 uli zhrmmli h
rthL t 21,8-26,3, ru4 70-100 uli-mli 16,2-18,7%, WUJW lihLrnrwg4w6 
m pGw4wG 4wnmgl!w6eo tuwtum4w6 hnrthrmu WJ'1 gmgwG~zGhro 
Gz4w6 tunrmJ}JmGGhrmu 4wqlihL hG hwliwUJwmwutuwGwpwr 16,3-
24 ,0 1.! 15,7-16,4%: ti!}h 4muw4wG hnrtbrr 4hrrG zhrmhrmu 2rw
LnLJ6 Wrthr ~4wG, WUjW lihLrnrwm~4 li~ zwre wztuwmwGeGhr rrw-
4wGwgGhLnL9 hhmn umnrrG WrtW4WLWO zhrmhro. tuwnG4hLn4 4b
r~G zhrmhr~ hhm, WJU hwrumwgGmli bG 211WLnLJO Wrthrn4. nrnGg 
.QwGw4G wnwGapG flGUJ.Qh!lnLU hwuGmu t lipG~l.! 1 ,7-2 ,2%-r : 

u~. 70.Ut:;l~npwgl).w6 Gwtup~(i f)W[lQW[lnlll hnf1.bpnul w!'it:igtJ.w6 
wzGwGwgwG gnpt:;[i (Ul..wG~ lllW[lWOW2fl2WU) 

UL!wGr wLtwqwGmu 4wmwrLtw6 mumuGwurrm!}JmGGhrrg 
UJwrq4hL t, nr uho hqnrmJ}JmG (hqnrl.! qhrhqnr) mGhgnrt ul.!whnrtb
rmu ewrewrnm hnrthr~ rrwgliw[i UUjWl11W4n4 4wmwr4nrt lihLrn
rwmr4 wztuwmwG.QGhrr QUJ}WQ.QnLli hnrt~ 4hrrG zhrmhrnLli hmlim
up , QUI)hwGmr wqnmr ~ WJL UUUI)WUJnLJ}h!lr ewGw4r wnwGaGw4r 
turum LPnLPntum!}JmG ~r 4wmwr4mli : UJ'1 LPnLPntum!}JmGGhru ~G~rG 
hG ~A hnrtr L!hrru zhrmhrr phrrrmJ}JwG G4wqmu wnw2 ~hG phrmu: 
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Urumuwlj 27 
!lflwpwLtJwGgmpjwG m llWZLilWJjlG uwhuwCiwjjlCi jlunGw4mCiwljmpJWU 

('lUhJ) gmgwCi~zCibflQ LbnCiwJ~U qnf12 ljnLuwljwu l.. pwquwuJW LilULJWf1ljl:ibf11l 
hjluCiWilf1LlwG hwuwf1 Gnfl tlbt)1n[lwg4wo hnr)b[lmtl 

4muwljw[i hnr) un[l llbL~n[lWQ ~lUO ~.nil l 
oowi'W<t>wfig""'"- "w1mwJ~fi "wh- , pw • ..;<t>wOgoco- •wzmw,~fi "whOw-; 
G[! (h=5 utl) UWUWJ~[J jlunGw4m- JnLU [} (h=5 uu) Gwj~G jlunGwljmGw- 1 

(iwl·nLojmGn ('lUhJ) ljmpjnLU(! ('IUhJ) 

~· ;~ ~ ~··~ ~ ~ -r--
~ 2 ""' t:: 3-~ I s ., 
'2:;g ~ ~3 % c..~ Ll tl /ctwtl 1 !:!- => % I 

l~ ""' i l~ I l 1 
--+--- -j-- ·- - -1----1- - - -- i1l 

t-1-jlCi - 54 ,0 0-30 23,4-26,3 1- jlG 16,9 0-30 20,2-24 1 I 

2- [lr} 33.3 2-[lll 7.62 I, 

3-[lll 30,7 30-70 

4-r 11 29.7 4-flrt 6,4 I 
5-[111 29,6 70-100 13,2-17,5 5-[lr) 6,1 1 70-100 15,7-1 6,1 i 

! 6-[111 29.0 6-[lr} 5, 7 l-1 ~ 

1
1-jlCi 50,4 0-30 22,1 -25,6 1-jlCi 19,3 ! 0-30 120,4-2 1,2 1 

2-[lll 28,0 2-[lll 9 ,3 i II 

3-[111 27.1 30-70 21,3-24,0 3-[lll 8,2 30-70 I 17.2-19,1 

~~ !I 4-[111Jj' 26.0 4-[lll 6,7 

5-[111 25,8 70-100 14,2-18,7 5-[111 6 ,0 70-100 1 15,8-16,4 1 

6-flll 2S.,6 .._ _ __ L_~ ....... -fl:....-:11 _ _JL_6_..:..o_..L__---'- - --' 

tl~zlil t, ubt~nrwgt.lw6 hn'l.bp[! bpl.Jwfl tnWf1~Ubf1 q.JnL'l.WlilUUlb
uwl.JwG uzw~wpmJubp~ hwlil~wgGbtm uGpwgpmu hn'l.r . wq.f1nGn
u~w~wG hWUll.JmpjmGGbfl[! nf1nz ~wlflnt.l PWJlbtwt.lt.tmu bG wt.lbtw
Gmu t of1q.wGw~wG GJmpbJl~ pwGwl.J[!, twt.lwGmu t Ulilf1nLltlilmf1wG. 
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hn11G wt.lbt~ Lflmtup ~wnmgt.twop t ulilwGmu IJ. waG, uw~wJG hn1111 
hwlil~mpJmGGbr~ twt.lwgmu[! nGpwGmu t zwlil flWGflw'l. : 

U .uwqwrbpJwG~ mumuGwu~pmpJmGGbp~g UJWJlqt.lbt t. nr 
UJ1Wf1WLI1JWG q.nq.whnt.llil~ q.nrz IJ. zwq.Gw~wq.mjG hn'l.bfl~ ubt~nrw
g~WJ~9 m pwquwuJw lilG~wpLJGbr~ hwlilywgt.lbtnLg hbliln GrwGgmu 
hmumu~ pwGwl.J[!, 2J1WpwlflwGgmpjmG[! IJ. WJL wq.pn.«p~q~~w~wG 
hwlil~mpJmGGbfl[! Ltwrn'l. bG t.lbrwLtwGq.Gt.lbt m hwuGbt ~muw~wG 
hn'l.bfl~ ul.JqpGw~wG uw~WflflW~~(j u~wJG 10-15 lilWJl~ wGg: Ujfl Gzw
Gw~mu t , nr ubt~nrwgt.lw6 hn'l.Gfll! lilWUUJW~ lilWfl~Gbr pn'l.Gbtnt.l 
gwor pbflr~mpJwG uw~WflflWlt~ t.lrw. ~bG ~wrn'l. WUJwhnt.lbt n>. 
L~Wfldbp Ll.Jlil'l.WlilnL m tuw'l.n'l.~ WJq.~Gb[liJ. n~ tt PWJlOJl pbflp: 

f'J.bn wt.lbt~G, t.lwlil 2JlW_'p~q~~w~wG , uwuGwt.lnJlWUJbU 2JlWPW
LflwGgmpjwG m MwGguwG hwlil~nLpJmGGbr~ hbliliJ.wGpnt.l pbQmp
JnLGGbr~ t.lrw qwrq.wGmu t nnnq.uwG tpnq~w ~fl u~ zwrp pwgwuw
~wG hbliliJ.wGpGbpnt.l: 

Uju pntnrG wumu bG WJU uwu~G . nr pwppwpnlil hn'l.bP~ ~rwg
uwG WOW2~U ~u~ LI1Wp~Gbr~G UJblilp t WflflJnLUWt.lblil U~2ngwnmu
Gbr ~~rwnbt n~ u~wJG t.lbrw~wGq.Gbtm, WJLIJ. pwpopwgGbtm Gnp ~ 
rwgt.ln'l. hn'l.bP~ pb[l[l~nLPJnLU[! , LWt.lwgGbtm flflWUg wq.pnGnu~w~w(j 
hwlil~nLpjmGGb[l[! , uwuGwt.lnrwUJbU LWt.lwgGbtm UlilflnL~lilnLJlWU , 
2JlW.'P~q~~wLtwG hwlilltmpJmGGbp[! IJ. waG: 

Orq.wGw~wG UJmpbJl~g Wll.QWLil m wGpwJlb[wt.l uGGflWJ~G nb
d~u mGbgn'l. GnJl ubt~nrwgt.lw6 hn'l.bfl~ Wq.Jln_'p~q~~wLtwG hwlil~nLp
JnLGGbfl~ twt.lwguwG m LtmtlilnLflw~wGwguwG hwuwp wGhpwctbzlil t 
hn'l.[! UJWf1WPLI1WgGbt hmumUWJ~G tuli1WUJnLpbf1nt.l: uuw[i tulilWUJmp 
t.lbf12~G LI1Wp~Gbr~G ul.Jubt bG Wf1LI1Wflflbt U'll~ bp~f1Ubf1~ LI1Wf1pbf1 
q.~li1WWpLI1Wflf1Wl.JwG u~wt.lnpmuGbfl~ ~n'l.u~g : llb~ ~q. hmumuwjtJ[i 
tulilWUJnLp[! pwt.lw~wG t 40 hb~lilWfl hn'l.Wli1Wf1WOnLpjmG UJWpwp
lilWgGbtm hWUWf1 : 

~WflpWpnlil hn'l.bfl~ ubt~npwlil~t.l t.l~riWlt[! LWt.lwgGbtm hWUWfl 
wGhf1WdbzLI1 t, np 2Wf1hWt.lWp~ wztuwlilwGpGbp[! l.Jwli1Wf1t.lbG UJW
hWG2t.ln'l. lilbtuGntnq.~WJnt.l , uwuGwt.lnpWUJbU hwuw~wlfl ~WLI1Wpt.lbG 
tunf1pWJ~G QWf1bp~ hwt.lwpG m hn'l.~ GwtuwUJWLilflWULilmu[! : Cwlil 
hwriwtu hwf1pbgmu~g , 6wnwli1Gltmu~g m nnnq.muGbf1~9 hbliln hn11G 
wnwGo~G lilb'l.brmu ~2Gmu t' Gulilt.twop t lilWL~u . u. Ulb'l.~ t mGbGmu 
2P~ wGhwuw~wlfl pw2tumu WJq.mu: UJq.~Gbp[! htJuGWflflbtmg 2-3 
LI1Wp~· hbUln , uzw~mpjwG [!Upwgpmu wGhrwctbzUl t L~Gmu Gnf1 QWf1-
hwwt!Q ltWLI1Wf1bt: Ujfl wztuwlilwGpGbf1[! Gnp PWflflnLpjmGGbp bG w
nW2 pb[lmu, tuwtulilt.lmu t hn'l.~ uzw~uw[i lilbtuGntnq.~wG , QWJQWJ
t.lmu t Grw Ulilf1nLltU1nlf1WU, uwuwup uwl.Jbrbuwj~U hwubuwlilwpwp 
pbf1p~ zbplil[! hn'l.WLI1Wf1t.lmu t, L WJU pntnp~ hbliliJ.WGI?nt.l OWflWLilb-
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uw~Gbpfl wrifl m qwrqwguwG hwuwp uU1bJ16~mu bG wGpw~wflWil 
~wJuwGGtr : 

UbL!lorwmr~ wztuwll1wGeGbpll GwtuwqouwG dwuwGw~ ~bLnfl t 
~LWUW~Oflbl Gw!J wztuwmwGpGbp bplj(lO(ll) Lf1mLr hwuwp, Ofl~buqr . 
ubLrorwg~wo hoJ1b(ll} 3-4 mwrr oqmwqor6bLnL9 hbmo Ljwmwr~ll 
Lrwgmgri pwphw~wp : 

rGi~bu gmJg bG m~bL mumuGwurrm~J mGGbp[l , Gor rrwg~o'l. 
QWflQW[lOUl ho'l.b(lu wGuf'l2W~bu WJq!lGbpl1 m ~Ul'l.WUlnL LjOlLU1nL 
f1WUbpr mwlj oqmwqopODLnL ~pwljmrLtwG rrbG ill Wfl llWflWQUOll.'i . 
gw6[1 t Lf'lGmu rrwg~w6 ho'l.bflll WflUlWI)flO'l.WltwGm!}JnLU(}, pwq
UWUJW pntjubp!l wrir m qwpqwguwG hwliwp pGwljwGoG ~WJUWGGbfl 
hwriwtu pwgwljWJnLU bG: 

UJqllGbpll h!luGWI)fluwG hwuwp qrmwljwG h!lliGwrltGbpll Ltof1-
urg uzwlj~bl t ho'l.r Gwtuw~WU1(1WUU1WljWG wztuwmwGpGbrll w~b
Lll W(li)JmGw~bm mbtuGoloqrw: gwrhw~wp!lg hbmo Gwtuwmbu~ou~ 
t wnw2rG mwr!lG uzwltbl hwgwhwmrljwJrG uzwljwpmjubpr . pb[l
pwhw~wp!lg hbmo Ljwmw(lbL Lf1wgmgri hwp~bgmu , tuor ~wp , pwr
hw~wp, oprg hbmo ho11 ull1gGbL opqwGwljwG m hwupwJru ~wrwll
mwGJm~bp: Uju POLO(ltJg hbmo wuhrwdbzm t 3 mwptJflWZUll} 11GbL 
wn~OlJU1ll U1wlj ' wlibu UlW(lll ho11 umgGbLO~ hwGpwjtJG ~Wf1Wf1U1WU 
jnlpbp: 3-(11) li1W(l~W ~br2mu , wn~oLJmll pbppwhw~werg hbum 
~bmp t LjwmwpbL ~wfl , r hwJm bljwo QWilD(l[l hbnwgubL m Ljwmw 
f1bl hwppbgmu: Ujumhbll1ll muljwzwflpbpmu qoOWf1Pll m hwupWJtJG 
~WflWUlWUjntpbflll tuwnUnlfll) umgubl m Ljwli1W(1Dl 6wnwmmulj : 

nLUmuuwullflnL!}JntGubpQ goljg bu ll1~bL , op uor t.lbLllOflW~~w o 
hoflbru (umq zwqwuwljwqnlJu) wn~olJmll mwlj I)UbLm l)b~pmu 5 
UlW(l~W [!upwgpmu 2f1WljWjntG wqpbqwmGbflll pwuwljl} 20-22%-rg 
hwuGmu t 30-40%-ll , f'lulj 8-10 mwrr hbmn· 47-55%-r : UJ!1 dwuwuw
Ltwuu~wgpmu ho'l.r 2(1WpwLf1wugmpJnlU[I ub6wumu t 1,8-2 ,0 wG
qwu, 0(1[! zwm ljw[l!Jn[l t pwquWUJW U1Gljwpljubflll puwljwunG w6G O! 
qwpqwgmu[l w~whn~bLm hwuwp: Pwgr WJI) pnlollll9 . pwquwliJul 
tunmwpnljubpr uzwljm~JnlU[I u~wummu t unr t.'ibLhOilWQ~WO hof1b
flll Ljwnmg~wopr Lw~wguwG[I , 6wljomljbGm!}JWU w~bLwguwuQ , tuo
uw~muwljmpJWG PWfl~flWQUWU(! [J WJLU (U.uwqw[lbpjWU, 1986): 

PwquwuJw mGLtwr~Gbrll hwmljwgubLnl hwuwr un11 t.'ibLilorwg
~n'l. LbnuwJtJG qorz Ltruwwuw~wmwJru hn'l.brmu hwowtu Gljwm
~mu bu tuorEwJrG w'l.wltwLt.'iwG ~rngbuubr : U11.bru hrliuwljwGmu 
Gb[lljWJWQUnlU bu Ltwlgf'lmur [J liwqGbqrmur UnlL~WUlUD[l nL hr'lrn
Ltwrpn(iwmubr : 

UbLrnrwmr~ wztuwmwupGbrtJ f'lrwljwuwguwu QU!}Wgpmu hw-
6wtu W'l.Dfl ~wrmGwlto'l. tunr zbflUlD[l[! Ulb'l.Wlflntu~oliJ bG tlb!lllu 
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zbrmtru !J hn'l.r wLtmll~ zbrmu. nrmt11 un~nrwpwr mbflwpwztu~mu 
t W[lUWUlWJ!lu hwuwljw[lq(! , hw[lumwumu t 2flWLnlJO W'l.b[ln~ [J wu
pw[lbU~WUUl ~WJllWuGbp bu Ul11D'l.6~mu pmjubflh pGwljwun(j w6r 
m qwrqwguwG hwuwr: 

uuwu hO'l.Dfll} W'l.Wqbp6bLnL !J W[1UWU1Wpuwlj 2Dfll11nLU Ljoqmm
[1Wljwu poqubflll puwljwGnG wnr m qwrqwguwu hwuwr pWflDLW~ 
ur2W~WJ[l Ul11D'l.0bLm G~wmwljm! wGhpwdbzm t l)flWUQ wqrn~rqr
LjwljwG hwmljnL!}JmGubflQ pWflDLW~bLm uj1 209n~ mdb'l.WQUDL ho'l.r 
MwGguwu hwmljntf)JnLUQ !J qJm'l.WUlumbuwljwu pmjubrr uzwljuwu 
wnw2ru UlWflllGbrru nnnqmuu ~WUlWflDL WJU~rur Gnrubrn~ , O[lOGp 
w~who~bG W'l.brll L~wgmuG m mb'l.wLf1otumliu hn'l.ll tuor zbrmbrQ : 
'-l.br2ruu ~whwGQmli t onnquwu Gnpubfl[l pwrcrwgGbL oi ~wljwu . 
pwG 25%-n~ : 

b~b flwzmmu ullGil.l pwquwuJw muLtwr4Gbrr hruuwrwmuo 
uzwlj~mu t wn~mJm , w~w 2flUWG Goruwu 800 li

3
/h-!lg wGh[lwdbzm 

t hwugubL 1000 u
3
/h-r , rult hwgwhwmrlj uzwltblm l)b~pmu · 500 

u
3
/h-rg hwugGbL 650 u /h-f'l : 

qorz LtruwwGw~wmwJru . !lGi~bu GwL. zwqwGwljwqnqG hoflb
rr U1Wf1W6liwu uwhuwGubrmu Gor libLilnrwg~O'l. hn'l.bflll wupwrb
LW~ wqro~rqrltwljwu hwmljm!}JmGGbfl[l L. !}mJL LjoqmmrwLtwuwg
~wo LllGbl[l ~whwuQmu t, n[l~buqr l)f1WGg llflwguwu wnw2rG mw
p!lubrrG 2rmuubru LtwmwrbL hwriwtuw4r l.t wJu~rur hwz~wrltub
rn~ . op~buqr ~whwu2~011. tuoflmf}JWup tunuw~wg~ll l)wzmr wli
PO'l.2 t.'iwljb[lbU[I , WJU!lupG !lu i~bu WJct!lGbflr t.'ill22WflPWJllG , WJU~bu 
tL ur2PnLJUWJru mwpwomf}JmuGoru : 

Uuh[lwdbzm t WJq!lubpll onoqmt.'i[! LjWUlWflDL Oi urwJU pmjubrr 
~bqbmwgrwJr [}Uf}WQEnLU, WJL!J urui!J mz wzmG , f'lulj b!}b hn'l.[l UUI
nwo it. [J D'l.WUWlj[l pw[lbU~WUUl t' uwl.t Mnwu(l : 1n'l.nLU o~mf'lt.'iWL 
tunGw~mpJwG ~wJuwGGbr umb'l.6bLn~ . !}nllwg~mli t ljmmwlj~wo 
ubnw6 pmuwljwu uuwgn[li)Gbrll hwupwJGwgmu(! L. QGI)hwljwnwljQ ' 
mdb11.wg~mu hmumuwqnJwgmuu: UJu poLnro ni lirwJu pwrbLw~mu 
t ho'l.r 2f1Wjflu nbd!lu(}, WJL!J wljmr~wgGmli hO'l.Wljwqunrt ~llngbu(jb
[1(! , pwrbLw~mu urw ltmLmmrwLtwu ~rnwljo : 

1WU[lW~bmm~jmGmu U1W[lbgmwflr ~DU1E t [IUI)W[l~Wlj~ll flW[l
hw~wptJ m Gnr f'lflwg~wo hn'l.b[lmli uzwlj~nrt LjmLUlnlflWUbflll 6w
~WLQ : Un~orwpwr ubLhorwmr~ Qoljwmubfl(! hwllwJupGbrh hbm 
llrbug hwzr~Gb[lU W~W[ll11ntli b(i pW[lbflr uwtuwqOWJllU hw~WQI} 
LtwmwrhLmg hbmn: UrGil)bn hwt.'iwJGpul:irru hwGau~wo libLhnrwg
~wo ho'l.bflr ur f1WG!l UlWilll uzwljm!}JWU l)b~pmu UUlOfl!lG zbrmb-
11119 Gor EWflDfl b(j uwljbrbu . I)OL[lU ctWLhU: 1n'l.Octli1WqO[l0n'l.UD[l(! 
l)[lWGp hw~wpmu m Ljmmwljmu bG l)wzmb!lmll , nrr ~wmtiwnn~ 
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[!G~ Gmu t ubLtmrwgLI_w6 hn'l.bflt"l oqmwqnrauwG qnrowljngo, hn'l.Q 
uztu~n'l. qnr6t"lpubflt"i m pbflpwhwt.l_wpt"l ubpbGwGbflt"i wztuwmwupub
flt"i UlfllllWil[ln'l.wlJwGmpjmGQ l.t llflUIGg zwrdmGwljmpjnLG[!: l2W[1UJ
~nLJ mbrt"l 2f12W4WJPQ llWnGmu t unLwtunmwJt"IG pmuw~wum~Jwu 
unw pwauwG m 4r6n'1.Gbrt"l hwt.l_wpwmbrtt"l : 

Uuhrwctbzrn t hw4_wpt.l_w6 ewrtro llnLflU mwGbL 11wzm~g L. 
'lfllUUQ oqmwqn[16bL lllLlJWL ·lllW[lWOpt"i On[lwljGbflt"l m gw6[1 hwm-
4_w6Gbrt"i Lguwu hwuwr: uuLuG mwrw6mpJmGubro Ujbme t 6w6L1bL 
hnrtwzbrmnt.l_l.t oqmwqn[16bL qJnL'l.WlllUlllbumpJwu GUjwLnwljnt.l_: 

un[l t"iflwgt.l_nrt hn'l.bflt"l pbflflt"inLf>JWU UjWhlljwuuw(i qn[16mu Ub6 
GztuGwljmpJmG mGt"! hwljwtpnq~nu ut"12ngwnmuGbflt"l ljwquwljbr
UjnL UQ , ewun nr wnwGg WJU tL uwljwt.l_wqn[l m Lt"lmtur hnll.wzbfllllU 
wGL4wzmUjwG uGwLm llblljpmu wrwq.nrbu QWJPWJt.l.mu, hnll.WlllW[l -
4_mu t: 

:>wlt"lwqw(jg ljwrl.tn[l ut"12ngwnmu t Gwl.t Lt"ILmqmuubflt"l («hW[lW
lit"IG bflt"l») hwJmGwpbrmuu 1.t Lt"lwLtmuo : 'lrwup Gbrhn'l.wJt"lu trnqt"lwJ!l 
Wubuwt.l_mwuqwt.l_n[l Ol.tbpt"lg b(j lt hultUJjWljWu t.l_(iwu b(j hWUQUnLU hn
'l.bfl t"i pbflflt"inLPJWUQ, tuwuqW[lnLLU llWZlllWJ j1u wztuwmwueubflt"l ub
.Qbfi WJWQUWUQ, 2flt"i huljwjwljw(j ljn[lUlllt"i lljWlllOWfl llWnumu: 

<( =!WJUjblllhn'l.zt"IGGwtuwqt"l6» nuumnmmmn LJnrtut"lg ljwqth[wo 
Gwjuwq6wJ!lG lllLlJWLUb[lnLI_ ub[l hWUflUIUjblllmpJmumu huwpwtl_n 
flnL~Jmu Ltw t"iflWQUbLnL wt.l_bLt"i pw(j 100 hwqw[l hbltlllW[l hnrJ.WlllW
flWOnLpjmuub[l , n[lnug qb[lwltznn'l. UWUQ {1W[1{1W[lnlll t : 3m[lwgt.l_nrt 
hnrtbflt"19 Gwtuwmbut.l_mu t t.l.wrbLwhnrtbrt"IG hwmljwgGbL 34 hwq. 
hb4 lllW[l , pwquwujw IIluljw[lub[lt"IG ' 31 ,2, tunmhW[lfJUbflt"iG ' 7,5, Ul
pmnubflt"IG' 27,4 hwq. hbljmwr: 

'-l.bf12t"IU lllWflt"iubflt"iU (1985-1988 pp) hwG[lWUjblllmpJWU lllWfl 
pb[l lllW[1WOW2f12WUub[lnLU lllW[lbljw(i !lpwgt.l_mu t[l 8-10 hwqwp 
hb4 lllW[l f!W[lf1UI[lnlll hnrtb[l : 

~W[lf!W[lnlll hn'l.bflt"l nrwguw(i UlljWlllWltml hWU[lWUjblnnLfj jnL
GnLU Ulllb'1.64.bL tnu un zwre ubebuWjWgLI_w6 ljWJWUUb[l m 2n4WU1-
Gbfl (7 ljWJWU l.t 27 2n4wm), nrnup qt"lut.l_w6 tnu hWU[lWUjblllnL~JWU 
q.t"ltrluwljwGubrt"l mctbrnt.l. umb11.6t.l.w6 hqnr ewrhwt.l.we ljnupwJGGb
[lml m WJL ubtuwOnquubrnLI_: =!n'l.t"l ublt"lwljwuwzunrhmung hbmn 
.QW (lf!W[lnlll hn'l.b[l~ ubLt"ln[lwguw(j nLrJ.rJ.nLf}JWUp wztuwmwueub[l 
LPLU Ullln[lbu ~bG lllW[lLI_mu, nro W[lqbtwljmu t uzw4n4.n hn'l.WlllW[lW
om ~JmGubflt"l IJUilWflOWljuw(i hbnwuljWf1WJj1u 011Wctflt"i t"iflWljwGwg
liw(iQ: 
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uq.rnuusun.uLJtLt->nrust->uu t'-1. 
=JWltrr '-lmLsmru'-luuusnwc 

UqpnwumwnwubLt"lnrwgnwu hn'l.bflt"l wruwmwljwu pwflbLwt.l.
uwG l.t ctJnLrJ.WlllUlllbuwljw(i hnll.Wlllbupbflt"it"i W[llllWfl[lnll.WljwumpjWU 
pWflO[lWQUwu hqn[l m wGLt"lntuw!lt"IGbLt"l ut12ng t: 

=!wu[lWUjblllmpjwG zwm lllWflWZW2f12WUUb!lnLU w6bgLJ.n'l. uzw
ljwpnLjUb[1~9 gwor ptren umwguwu ctLtuw,lnf1lljWlll6wnGb!lt"l9 utLto 
hnrtmu l.t OflnLU tunuwl[mpJwu Ujwljwuu t , brwzmu m tuwrzwljGb!lQ , 
mctbll. W[llllWhWjlllt.l_w6 2flWJt"lu trnqnwu , nu~UjbU Gwl.t hn'l.bflt"l flb:PL
jwgnwu (pwum trnqt"lwu): 

Q.t"lmwhbl1lwqnmwljw(j h~uuw[lljub[lj1 b[lljW[lWUJW nLUnLUUWUt"i
[lnLpjmGGb[lQ, nu~UjbU Gwl.t W[llllWflllnL~JWU Wr1W2Wt.l.nr Lt"lnrou w
umu b(i WJU uwu~G . nr lljW2llllljWGwljwG WUlllWflWJt"lu lJluljwlllJGb[l[! 
ulljwummu bu hnrtmu tunuwt.l_mpJmu ljmmwlJbLmG m UjWhlljwub
LnLG , Ul1lbrt6mu bG PWflbLwt.l. un411n4Lnuw pnLJUbllt"l m ljbuflWut"IGbll~ 
lJJwuen m qnr6mubmpJwu hwuwr: Uqpnwumwr1wubLt"lnrwg~wG 
unwC.qwuwju llflWljwGn[lbG t WqllnLU hn'l.wqnjwguw(j UjllngbuGbllt"l 
[!Gpwget"i t.l_[lW , WJU n~ urwJG hn'l.WlljWZllllljWG t, WJLI.t hnrtwqnjwg
(inrt: 

Uq[lnWUlllWI1WUbLt"lnrwgnwu ub6 t.I.W'l.bumpjmO mun. WJU nrw
ljwuwgt.l_mu t11 Gwl.t Gwtuwhb'l.wlt"lntuwljwu n.muwumwumu , hwl1lljw
Ujbu trljwpq6wJnu owuwlljwflhutro ouw6w6ljmung UjwzmlljwubLm 
GUjwmwljnLI_: trwzmll m tunrzwljutrn. hn'l.bflt"l 2f1WJ!lu m pwum trn
qllwJr 11tu lljWJEWflbLm ulljwmwljnt.l_ lljW2llllljWGw4wG wumwnwJnu 
muljw[lljUbflll ht"luGWflflnLUIJ hwl1lljWUjbU LWJG uwuzmwpubrnLl huw
rwt.l.nflllWflOWLI_ t"iflWljwuwgubL tun[lhflllWJ~G ~ztuwumpJWU orne: 

'lwzmwlljwzmlljwu wul1lwr1wzbrmtrn ht"luuwflruwu qt"lmwljwu 
uzwljmuGbfl!l h~UEIJ llflt.l.bg 1881 pt.l_wljwut"IG ljwquwljbf1Ujt.l_w6 flnljm 
~wl.tjwu qt"llllWflZWt.l_nLI_, n[lQ LWJU m hwuwlt"lfl mumuuwunrnLf3jnLCi 
ljWl11W[lbg ' UjW[lqbLnL r1muwljw(j wGOWJilWOt"i!l mwlt"lwumwun w
nwuauwhwl1lljnLpjnLUUb[l[! , Lt"lnrowljwjwuubpmu m Lt"inflOWflWZlllb
[lnLU W[llllWilflWljwu uwuzl1lwpub[lnl[ mumuuwuj1rmLpjmGGb[l wGb
LnL Glljwmwljnt.l_ ljwqut.l_bgt"IG l1lwlt"lwul1lwun mw11woen ljwquwljb[lllj
uwG m lljW2llllljWUWljw(i l1luljwplj(ibpr l1lbrJ.Wpwztuuw(i nL ht"luuWfl[l
uwG Oflt"ictt"IGwL Gwtuwq6bp: 'lnljm~WltJWU wpzwt.l_wtuupr lJn'l.ut"lg 
uzwljt.l_w6 Ut"i2ngwnmuub[1[! UlllnLqLI_bgt"IG W[llllWfl[lWljw(j lljWJUWuub
[lnLU , l.t llflwljwO ub6 Lt"lnflOIJ tupwu hwuflruwgwLI_ nmuwljwu mw 
Lt"lwumwumu wq[lnWul1lwnubLt"ln[lwgj'lwJr 4t"if1W11UWU un2ngnt.l_ lljWJ
QW[l ljwquwLtbflUjbLm hwC'iwtuwLJn 4114Gt.l.n'l. trwzmj'l m tunrzwljubfl ll 
flbu : 



f1muwumwumu mw!JlwumwGGbflr wGmwnwl.ljwmuwG UjWm
umpJmGG u~uttmu t 1883 pttw~wGrg l.t ~wlll4w6 t q.u . 4.ung~m wG
LtwG hbm: '1-n~m~Wl.tjwG Wfl2W4wtutlpr wztuwmwGeGbflr l.t rll m
umtlGwurflnLPJnLUUbflr hrtlwG 41lw q_u.4.ung~rG mbuw~wGnllbG 
hrtluwttnllbg nmuw~wG mw!JlwumwGmu wGmwnGbllr hruuwrwuwG 
huwllw4nllnLPJmuGbllD: f1muwumwur wumwnwJrG flblllwllmwtlbG
UlQ 1898 p u~ubg WUU1Wf1WJrG UjW2ll1UjWUW~w[j UlU~Wil~Ubllr hru
UWflllUWU ur2ngn4 WUilWQUbL 2Wild4nll. wttwqmmubll(l l.t UjWJ£WilbL 
hnll.bllr trmqrwJr flbu : 

UctllnwGmwnwtlbLrnllwll1r4 wztuwmwGJ?GbllO Gwtu~rG lunllhll
flWJrG urmpjmGmtl LWJU pw!Jl umwgwG hwm~wUjbu hbU1UjWU1b
llWqtljwG UlWflrGbllrG: UJUOil WUU1WI1UbLrnllWU1rlt wztuwmWU(!Ubllr 
rllw~wGwguwG wGhllwdbzmmpJnLU(l turum ubowgbl t, l.t flllWGg r 
llW~wGwguwG hWUWil UjWhWU24nttl t hU~WJW~w(j ~WllltllllWL tlr2ng
Gbll : 

1WJWUU1WUnLU WUU1Wf1WUbLrnllWU1rlt wztuWlllWUJ?Ubllr rrw 
~wGwgtlw(i LWJU OllWQ.rll u z w~ttbg Q.llbpb pnlnll ltwll~W~wG 21l2WU
(ibllr hwtlwll , l.t u~ul1_bg WJfl hwtlwdn11.nlt11'1W~wG Gzwuw~mpJntG nL
Gbgnrt wztuwll1WU£Ubllr rllw~wGwgmtlo: Ub6 wztuwmwG£ ~Wll1Wil 
l1_bg hwlll~WUjbU Ul.twGw L6rg wqwllll1_W6 hnrtWQ.IlnLUlllUbllr WUlllWn
UjWlllUWU nL'l.ll.nLPJW up , nlllllbrJ. hrtlGWflll4bgrG 2nlll2 18 hwq. hb~
lllWil wGlllwnwJrG lllG~wll~Gbll, nllnGg lllbuw~wJrG ~wqtlo lllWilbg
mwllr PWilbLw4mtl til : Ul.twGw Ll'ir (( ~WUW~ Pr~Gngr» UlllbrJ.OnLU[l 
pUWUjWhUjwGw~wG 2Wll1 ubo GzwGw~nLPJnLU mGr l.t PWil~ll t q.uw
hwlllttmu: UulllWilWJrG lllU~Wil~Ubll hruGWflfl4bgru ur 2Wil£ hwtlb
UWlllWPWil PWilbUUjWUlll ~LrtlwJw~wG UjWJUWGGbll mGbg n11. 21l2WCi
Gbllnttl' Ulllb!JlwGwl1_wGnul, qmQ.Wil£ntu, r2LtwGmu , Swl1_mzmu, q.n
llrumu, YWUjWUnLU l.t WJLU : rG~ uGmtl t Wctflnwumwnwublrnllwlllrl( 
wztuwlllwG£GbllrG . wlllw hwtlwl.ljwlllwutuwu uwtuwrwllnLpJmuGbllr 
m lllbrJ.w~wG liwllurGGbpr pmJL ~wqtlw~blllll~w~wG wztuwlllwG£Gb
llr hbml.twuen~.t , 4bll2ru lllwflrubllro 11nwuJ? 11w11wllbgltbgru: 'I-bn 
wltbLrG , ulllbll.6ltw6 flW2ll1Wl.ljWllllllWCi wGlllwnwzblllllbllG wGwumu
Gbllr nm£bllr lllW~ hruGw~wGmu n~G~wgijbgrG : UGlllwnwtlbLrnpw
lllrt.l. tlr2ngwnnulGbllo . hwlll~WUjbu wq.llnwumwnwlibLrnpwgrwG, 
flrll1LI.nul t "lllllbu dnll.nt.l.llflWmGmbuw~wG wnw2Gwhbpp m Ll.hllrG 
wumrrSwGr ~wpl.tnp tuGflrll : UctpnwGmwntlbLrnpwgrwG flrlllt.l.mu t 
npUjbu bllWZlllr, tunpzw~Ubflr, £WUm l.t" 21lWJru tllnqrwJr l)bU UjWJ
£Wilr m ubp flW2lllbllr pbll£WU1LI.ntpjwG PWilOflWQUWG ~Will.tllllW
Q.nljG t1r2ngwnnLL'i , nllo ~wllnll. t tlbo ~wttmt.l. octGbL UjwpbGwJrG 
arwq.llr hw2n11. LmMwuo: 

324 

4.bll2rG lllWflrGbprG 1WJWUlllWGr UrGrumpGbllr tunphntllfl[l ur 
QWGr wGq.wu WUflllWfllUfl~bL til WJI) hwpgbllrG, l.t uzw~4bL trG ~n(j~
pblll ur2ngwnmuGbp' hwG(lWUjblllntpjnLUnLU LWJU liwuzlllwpGbpnt.l. 
WQ.IlnWUllllUOWUbLrnllWlllrlt wztuwlllWUQUbll rllw~wGwgGbLm hw
UWil: 1985 p4w~wGrG 1wJWUlllwGr ~wnwttwllnLPJwG hwlllm~ nllnz
~wup hwG~GWflWilt.l.bg «1WJUjblllhnll.zrGGwtuwctr6» rGuU1rlllmU1rG , 
WJL ~wquw~bllUjnlpjmGGbllr hblll tlrwurG ~wqubl 1WJWUU1WGr wq
pnwGmwnwtlbLrnpwlllrt.l. wztuwlllwG£Gbllr ctltuwt.l.nll utubuwG: U111 
utubuwG Wlll)bG ~wqul1_w6 t, np[! l.t ~Willlll. t hru£ hwGflruwGw hwG
IlWUjblllntpjnLGmtl tlbo tlwuzlllwpr wqllnwGlllwnwtlbLrnllwlllrt.l. wz
tuwmwu£Gbp rllw~wGwgGbLm hwuwll : 

1n11.r 21lWJrG nbctrur ~WilQ.Wl1_nptlwG, 21lbllr uw~bllbUwJrG 
hnuebrr ~wGtuuwG m hn11.mu 2rr UjwzwllGbllr w4bLwguwG q.nll6mu 
pwgwnr~ flbll mGbG flW2ll1LllW2llllllwG wGlllwnwzbplllbll[! : '1-llw hw
uwp Ujblll£ t Ulllbll.ODL WUlllwnr m LI.WilDLWhnrtr flWzrG£: UGgGbLnt.l. 
wGlllwnwzbplllbJln4 OflwJrG mdbrt hnuwG£Gbrr. upoGpwg £Wum m
d(l hwlll~WUjbu hn11.r uw~bllburG unm zbfllllDJlnLU ~nlllllt.l.ntu t . L. wG
lllwnwzblllllbllrg WJG ~n11.u £Wum wrwctmpJmGo pmLwGmu t : UpGn
Lillllllr Gbll£rG zblllllDilnLU Ufl[!Gpwg £WUm zwlldtlwG WllWctnLPJnLU[! 
GltwqbLnt.l., flWZlllbflr OJWG hbnwgmu(l turulll Lllw~wumu t : 4wGtu
LI.mu t GwL. £WUm tllnqrwG rfl pwgwuw~wG hbU1L.WGJ?Gblln4: 

UGmwnwzbplllbflO ub6 wql)bgmpjntG bG pn11.Gnul LllW2ll1UjWGw
~wG U1G~wfl~Ubflr ur2zhlllllWJrG ll1WilW6ntpjntGGbflr qblllGwubllo 
zblllllbllr 2bllUnLfiJWU Ll.rw· Oflr 2bflunLpjntU(l hwubUWlllWPWil PWilOil 
t LrGmu, llll[l zwm ~wpl.tnll t hwlll~Wl.ljbU pnLJUbllr Ll.bq.blllwgrwJr w
f1W2rG 21l2wumu. bpp 2blltlnt;2JlllUO flbnl.tu pwt.l.w~wG ~t ubllllbllr 
OLtlwG hwtlwll : Oflr 2blltlntpjwG 4flw flllW~w(j Wql)bgmpjmGo ~Wl.lj 
ijw6 t Q.LtuwltnllLUUjbU (!WOnL WflWctnLPJWU l.t nLil.ll.WhWJWQ tlflll~WJrG 
(lllntllPnLLbGlll) OflwtllntuwGw~uwG PnLLWQliwG hbm: 

'1-llW hblll ub~lllbfl , ~Ujblll£ t tlnnwUWL Gwl.t, np £Wur ~pwtllwG
gnrt wGlllwnwzbplllbflmu . Ll.bqblllwgrwJr oGpwgJ?mu , hwlll~Wlllbu 
lllWilt.I.W lllW£ bll.WUW~r(j Ol)(l ~Wilnll. t mdbll. lllWJ?WUWL ur2zbflU1W
JrG lllWilWOnLpjntGGbllnLU m Wf1W2 pbflbL ur 2Wil£ pwgwuw~wG 
blll.tntjpGbr: lunGwl1_ lllWilrGbprG (!WtlrGbllr pwgw~WJnLPJWU 
hbllll.tWGJ?n4 "! Ol)wpwL/1wGg wGmwnwzbfllllbllmu ~Willlll. bG qw(l
q.wGwl uG~wJrG hrt.l.wGI)ntpjmGGbll m r2wgGbL uzw~LI.nll. ~nqlllntllW
Gbpr pbp£wmt.l.mpJmGo: '1-pw hwuwll tL flW2ll1WlllW2llllllWG wGlllw
nwzbplllbll(l Ujblll£ t hruGWflflbL uwtuolln£ ~wqut.l.w6 nL hwulllwlll
ltwo Gwtuwq.obprG hwtlwl.ljwmwutuwG, ownwmbuw~Gbllr m f1L/1w
lllbuw~Gbpr uwhuwGttwo tuwnGntllflGbpnl1_: 
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t.l.rw: <flw2m~wuwljwG wumwnw2bpmbp ihtuluwJ1pt.l.w6 t.wG~bflll hw
ubllwmmpJwllp, WUlllWilW2bfllllbf1nt.l. LWU~bpmu djWU 2bfllllP hwu
lllnLPJnLU[! 3,5-4,0 uli-nt.l. wt.l.bt.ll t: 

unLJGt1U4 Jlbnl.tu ~hwuwljgt.l.w6 wGmwnwJpG mG4wf14Gbpp[! tw
ljwu WqJlbgmpjnLU b(j pnqumu uwljbflbUWJPU hnuEb(lp ljwutuliwu 
t.l.pw , nfl[! 1.t G~wummu t hnqp tunuwt.l.mpJwG wt.l.bt.wgllwuo Ll!'lGil.t 
2,5--3,0%: 

Ubp hwGflw~bmmpJmGmu ~W2lll~wuwljwu wumwnwJpu 
UlUI.jW(lljUb(lp (~pwljwpqwt.l.nflpi, hnll.W~W2lll~WU, pWUW~W2lll~WU 
1.t WJLG) umb11.6uwu hwpg[! !lbnl.tu t.Wt.l. h!lllEbflll t.1.11w ill '1114.w6, npjl 
~wm6wnnt.l. 2Wlll lllbll.b(lmU Llbfl Q.JnLil.WlllUUlbuwljwG J1W2lllb(lj1Ci Ub6 
t.I.Gwu bG ~wm6wnmu tpnqpwu, tunr2w4Cibp[!, bpwzmo: OfljlCiwl( 
Llbp unmwt.l.n(l hw24.Wpljubpnt.l. '-I.Wf1JlbullUplllW(1W6W2(1~WGp UWUflP-
411 UWflWhwppjl hwUwJGEGbpmu, tunpzwljjl , jlGi~bu Gwl.t hwumGw
gw6 hwgwhwmplj[! EWilpGbfljlg pwljlt.l.bt.m ~wmlSwnnt.l. mwpbljwG 
ljn(linLU t wt.l.bt.ll EWG 2,0-2,5 hwqwp mnGGw hwgwhwmplj: tunmp 
pbflp[! 750-800 mnGGw ~wljwu t umwgt.l.mli : 

unLJU lllWflW6W2(1~wujl Ul.twujl t.bnGW21l.PWJP hwpwt.l.wJpG t.WG
~bpmU [!Gljw6 owljlwpw11.-Unme hwmt.l.w6mll [!Ciljw6 hwllwjGpub
(lnLU hnqjl tpnqpwJp hbml.twGpnt.l. ublj hwqwp mnGGw hwgwhwmpljp 
pbflp ~wljwu t hwt.l.wet.l.mll: 

UmbljlwGwt.l.wGp mwf1w6wzp~wGp Q.Jmt.w4wrw411 hwllwJGpmll 
1979 pt.l.w4wGpG lllbll.wgw6 hnpJlwnwm wGdpl.tGbpp dwuwuwlj 2m112 
20 hbljmwp Gnp mGI.jw6 4Wflllln~I1Lil f1W2lllbfl[! turum mmdbgpG uw-
4bpbuwJpG 2f1WJ!1G hnuwueGbpp nll.nll.mllpg LlpwJG WJU ~wm6wnnt.l.. 
n11 t.l.wpbt.whnll.b(lpg t.l.bpl.t wnwt.l.bt. t11nqwt.l.mwuq 2-2,5 hbljmwp 
lllW(1W6ntpjntG[! WUlllWilW~Wlllt.l.w6 ~til: um tflnqwt.l.mwuq lllWflW-
6mpjmGmu tt. hbug ljbGmpnGmu bG ~pwJpG hnuwGEGbp[! l.t pGmbG
ujlt.l. EWJEWJmU gw6pWJ1Pil uwubpmu ouljw6 t.l.wpbt.whnqbf1[!: umJGQ 
4wflbLfl t wubt. U~pmwljpmwpw6w2(12WGp Ub6 'llwpupp, LbnGwt.l.w
Gp, LbnGwGgE!l, QpqJlWUWLP 1.t WJL hwUWJUEGbpp t.l.bf1wpbf1JWL. bflp 
hnpJlwnwm wG<"::pl.tGbppg hbmn t.WG~bpp gwupb(l(! mmdmll bG hnll.w-
6w6411 EWJl?WJnLUpg, JlW2lllGflnLU nll.n'lWlllUbfljl m tunptunpwmGbpp 
qnjwgmllpg, pu~~bu Gwl.t ppwjpG hnuw(j~Gbpml. pbpt.l.w6 hnqwqwGq
t.l,w6jl ljmmwljmujlg: 

1WGf1W~bmmpjUIU t.bnGwjpG 2(12WGGbpjl hwllwjGpubflp npnz 
qbljwt.l.wpGbp, GmJGflu4 uwuuwqbmubp qmGmll bG, np Llbp uwljwt.l,w
hnll. hwGpw~bmmpJwG ~wJUwGGbpmll G~wmwljwhwpuwp ~t umbll.-
6bt. ~W2lll~wuwljwG wGmwnwjjlG wuljwf14Gbp l.t pllwum intGp t.l.w
pbt.whnll.b(lp u Q.JnL'lWlllGmbuwljwG hnll.Wlllbuebpp GmJGtJu4 npnz 
lllWf1W6ntpjntGGbp qpwqbgGbt. J1W2lllW~W2lll~WU wG1 nwnw2bfllllb-
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rmtt: LuwG unmbgmuo 6~2lll it: LpwG.Q, ~GiUjbu Gwl.. qJmrtwmGmb
umpjwG pGwqwttwn~ npnz wztuwmnrtGbp, mrtrtw4~ gwG4mpJmG 
intGbG 4wquw4bfll4bL GnpwmmG4 wGmwnwJ~G mG4wr4Gbp~ 
l4W2llll4WGmpJmG[!, fuGWU.Q mwGbL flflWGg G4wmuwup: 

'llbm.Q t Gzbt. np ubp qJmrtwmGmbuw4wG flW2lllbfl~ uwhuwGGb
pmu 1.4W2li11.4WGw4wG wGmwnwzbpmbp~ pwgw4wJnLpJWG Ujwm6w
no ni pb uw4w4.whnrtnLJ:lJnLGG t, WJL bp4pwqnp6mpJwG gwop 4mL
mmpwG: UJUO[l , bpp ubG.Q tunumu bG.Q ubp bp4pmu UjWpbG~ h~uGw
tuGflp~ hw2n11 LmOUwG uwu~G. uGwgw6 L6w4Gbp~ hbm u~wu~G 
Ujblll.Q t wnw2uwhbpp nL2Wfl[lnLJ:ljnLG flWp6GbL hnrtb[l~ W[lfljnLGW-
4.bm oqmwqnp6Uw(J L. fl[lWGg~g pwp(lp W[llllWfl[lWG.Q UlllWGWLnL 
4.pw : 4wpL.np1J WJU it. pb .QWU~ hb4mwp hnrt bG.Q uzw4nul , WJL WJG , 
pb U2w44.nrt JnLflW.QWGiJmp hb4mwp~g ~Gi WfllllWflflWU.Q bG.Q umw
Gmu: 

ulf . 7 1 . '11W2Ln~WUWlfw[j WULnWnW2bflLnb[l qnf1rur LnW[1W6QnUl. 

4.wpl)bG~u~ mwpw6w2r2wG~ Uwup~4~ uwpwhwpp~ hwuwJGe
Gbp~ hwuwp 4wmwp4.bL bG npn2 hwzttwp4Gbp L. Ujwpq4.bL t. np bpp 
1000 hb4mwp t{wpbLwhnrt~ uwhuwGGbpmu umbrt64.bG 2nLfl2 15 hb4-
mwp 1.4W2llll4WGw4wG wGmwnwJ~G mG4wr4Gbp, w1.4w 4wrnrt bG.Q 
trwgmg~i umwGwt 2000-2500 g L. 11bn wt{bL~ hwgwhwm~4. w4.bt~ 
.QWG 100-150 g tunm : 'llW2llll4WGw4wG wGmwnw2b[lLnbp ULnbrt6b
tnLg 4-5 mwp~ hbmn u~wJG tlb4 mwp4.w umwg4.w6 wwgmg~i pbpfJG 
wupnf12nLJ:lJWUp 4wrnrt t hwmmgbt WJI'l UUjWUlW4n4. Gb[lflf14.w6 pn
Ln[l 6wfuubp[! : l">u4 U~WJG 1Jwup~4~ uwpwhwppmu L. Gpw 2fl2W4WJ-
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emu zmr2 150-200 hw L4W2llll4WGw4wG wGmwnwzbpmbp[! h~uub
LnL flbUj.QnLU 4wpnf1 t LflWQnLQ~i umwg4.bL 1,5-2 hwq. mnGGw hwgw
hwm~4 : 

Uju pnLnfl~G Ujblll.Q t w4.bLwgGbL GwL. WJG, np 1.4W21.4WGw4wG 
wGmwnwzbpmbp~ h~uGwflpuwG u~2ngn4. w4.bLwgGbLn4. 2fl~ Ujwzw
fl[! hn'lnLU, pw4.w4wGWiWtD 4pwp6pwg4.~ GwL. hnrt umgLtnrt UjW
flW[llllWUJnLpbp~ WflfljnLGw4.bmmpjnLU[!: Ub6 t GwL. wumwnwzbpmb
[1~ pGwUjW.2llll4WGw4wG GzwGw4mpJmuo: Ubp hwGpwUjbmmpJm
Gmu 1.4W2llll4WGw4wG wGmwnwzbpmbp~ h~uGWflflUWG 4Wfl~.Q tJG 
qqmu wJGL4~u~ mwpwowzr2wGGbp, ~Gil4~u~e bG' U1.4~mw4o . u
tumpJwGo . fawL~G[! , UwpwL~4[! , Uzmwpw4[!, b!l4.Wflfl[! , brtbqGwon
[1[!, UpwpwmJwG hwppw4.WJfl[! , U~u~wG[!, qnp~u[! , 4WUjWG[! , Ubrt
fl~G , UL.wG~ wLtwqwG[!, UUjwpwGQ, npnugmu hw6wtu bG 4r4Gttmu 
bpw2mu m tunmw4Gbpo: 

6~2m t, hwGpwUjbmmpJWG GwtuwLbnGwJ~G qnmm hwuwJG.QGb
pmu WJUOfl pb4mq wnwGg uwuliw4~ nnnquwG flbnL.u i~ hw2nrt4.nul 
L~wpdb.Q 1.4W2llll4WGw4wli wGmwnwzbpmbp umbrt6bL. pWJQ WJfl l)bn 
i~ !izwGw4mu, np Ujblllfl t hpwctwp4.bufl WJ'l Ulll.Q~g : LwtuwLbnGw
J~G. hwubuwmwpwp inflWJ~G qnmm 1.4WJUWGGbpmu L4W2li11.4WGw-
4wG wGmwnwzbpmbp~ umb116Uw!i hwuwp 1.4blll.Q t mrt~Gbp LflGmpbL: 

,nrt~ pbp.Q lllWLnL hGwpw4.npmpjmGGbp1J 2Wlll ub6 bG , U~WJU 
Ujblll.Q t fubLWQ~ oqmwqnp6bL WJG: JUjbm.Q t wGmbubL q~mw4wG 
U~lll{?G m mwp~Gbp~ [!Gpwg.QnLU wnw2w4.np mGmbumpJnLGGbpmtl 
4mmw44.w6 hwpmum LflnpoG m 1.4flW4m~4wG : UJUUjbu, 4.wpflbG~u~ 
mwpw6wzfl2WG~ Lnpw4bpm~ mGmbumpJmGnLU Ujlllf1Wlllm WJ q~Gb 
fl(! ewum pwgwuw4wG hbmL.wGeGbp~g 1.4W2li11.4WGbtm GUjwmw4n4.. 
UWlllf1W2 6wnwpmJubp~ L4W2llll4WGmpJnLG[! 3-4 mwp~ 4wqtlw4bp
Ujbtm 6wGWUjWphn4 tlb6 hw2n'lnLPJWUp 4wpn11wgbL bG pwpflbGm 
6wnwmbuw4Gbp~g umbrt6bt 1.4W2li11.4WGw4wG 2bpmbp, np[! tWL{ o
p~Gw4 4wpnq t 6wnWJbl 2Wlll hWUWJG.QGbp~ hwtlwp: 'lw 'WUnLU t 
WjG uwu~G. np hwpg~G lnLfl2 unmwgmu mGbGwtm flbUj.QnLU ~[lnfJ 
4wflbl~ t hw2n'lnLJ:lJWUp Lnt6bt 1.4W2llll4WGw4wG wGmwnwj ~G 
mG4Gwp4Gbp~ umb11MwG qnp6[! : 

4.wpflbG~u~ 2fl2WG~ wnwG(l~(j mGmbumpjmGGbp~ lllWflWO.QntU 
(Owlflwpwrt-Unm.Q hwmttwomu) 4.wpllbG~u~ wGmwnwJ~G mGUlb
umpjmGo 4wrnrtwQbt t u~ ewG~ hb4mwp~ Ltrw un6m 6wnwmbuw4-
Gbp~g wG2fl'1~ L4WJUwGGbpmu h~tlGwflflbL wGLnwnwJ~G LnG4wr4Gbp : 
20-22 mwpb4wG 6wnwpmJubp[! WflllbG mGbG 4-4,5 Ublllfl L. wt{bL~ 
pwp<':lpntpjmG, lllWl~U bG h[1W2Wl~ w6 L. qmG4.mu bG U~wGqwtlwjG 
pwpbtwt{ 4.~6w4mu : 8w4.nfl , uLnbrt64.w6 wGLnwnwJ~G mG4wr4GbpQ 
ul:lO 1.4W2llll4WGw4wG G2wGw4ntpjmG intGbG, .QWG~ np flflWG.Q 
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ULnbrt6t.lw6 bG ni pb UJWhWG2t.lnrt l11WflWOnLpJmGGb(1mli, WJL WJG 
t.lWJflbflnLU, nrnGQ hwl11~wgt.lbL bG wGI.11wnwjtJG l11U1.11bumpJWUQ: UG
lllWOWJtJG l11UlllbumpjWU Wlll11WflflW~WG WJU wztuwl11WUQQ GnLJUUJbU 
2Wl11 LWt.l Lflnr~ t hwunqt.lbLnL hwuwr , nr rrn£ libfl hwGrwUJb1.11m~
JWU LbnuwJru 2112wGGbrnu1 ~wrbL!l t htu2nrtnLPJWt'ip ul11brt6bL 
UJW2111UJwGw~wG wGI.11wnwJru 1.11G~wr~ubr : UJu GnLJC.Q ~wrbL!l t w
ubL U111bt.flwGwt.lwGr, qnrrutJ , Swt.lmzr. qmq_wr£r L WJL l11W!1W -
0W2112WUUbflll WUI.J1WOWJ!1G l11G1.11bumpjnLUUbfl!l UWU!lu , nrnue GnLJU
UJbU wGl11wnwJtJG 1.11G~wp~Gbr hruGwflrbLm muwGbLr Lflnr~ mGbG : 

UqrnwGI.11wnwlibLilnrwgtJwG UJbl11fl t bGpwr4bL 4JnLrtWl11Gl11b
umpJwG h!lliGw~wG 6Jmrtbrll' flWzl11wt.lwrmPJWU L wGwuGwUJW
hmpJwG ownWJnLPJWUQ , WJU hwzt.lnt.l, n11 Ul11brt6t.lw6 WUl11WOlllJ!lG 
l11G~wr~GbrG mGbGwG UJW2111UJWuw~wG GzwGw~mpJmu L UUJwu-
1.11bG libfllfWz111brr pbp£Wl11t.lmpJwG pwr~rwguwGQ : 

UG1.11wnr m LtwflbLWhnrtbflr I)WzllGflQ pbrer m pwrr£11 wt.lbLWQ
uwG hqnr ur2ng t: :JtJ ~WilbL!l tunubL br~rwqnrompjwG pwfl~ll 4mL
l11ntflWJ!l LiwutJG wnwGg WJflUJtJur flWzf1Gfl Ul11brt6bLnL, trmqtJwJ!l . 
brwz1.11r m tunrzw4Gbrll flbli UJWJ£wrbLm: 

Ywtut.lwo trnqrwJr w1u 4wu wJG ~Lr Wfll11whwJ111t.lwompJmurg 
(2flWJtJG tpnqtJw, QWUnL tpnq!lw) , Ofl!l l11WQ hnuWUQUbfltJ WnW2WQ
uwG bflLnLJpGbp!lg. unrtwGQGbrll wn~WJnLpJmG!lg L WJLG , UJW2111UJW
Gw4wG wG1.11wnwzbp1.11bpG QUI11 !lrbGg GzwGwl.jmpjwG L!lGnLli bG ' 
2flW4wrqwLtnrr~- hnrtWUJW2111UJwG, hnrtliwLJwrqwLtnflri . (ewum 
W[lwqmpjnLUQ pnLLWQUnll.), hnll.WUJW2111UJWU, hwl.jw~n[lW~WJ!lG . hw-
4wunrtWUQWJtJG L WJLU: 

• :lrwLtwrqwtfnrftf-hnrzwll.fW2LnUfw!J wfJUJwnwzbrmtr: ={n1111 
2flWJ!lG tpnqrwG wnw2 t qwlru wG~rLGbfl!19 m ~GhwL11g qnJwgnq 
2flbrll uw~bflbUwjtJG hnuQbflll ~Lwt.lnruwu m UflW QWJQWJ!li qnrom
GbmpjWG hb1.11LwGent.l: ={blJ1LWUJbU , hnrtr 2flWJ!lG tpnqrwJtJ l)bli wG 
gl.jwgt.lnrt ur2ngwnmuGbpG wnw2!1G hbrprG UJbl11e t mrtrtt.lwo L!lGbG 
2flll liwl.jbflbUWJ!lG hnuebfl!l LJwrq.wt.lnflUWUQ , WJU!lGQG ' 2flWJ!lG trn
q!lw wnw2 pbrn11 UJWI.116wnGbrll LlbrwgliwGQ: ~rw4wrqwt.lnrri·hn 
ll.WUJW2111UJWG wGI.11wnwzbfll11bflQ UJbl11£ t ownwJbgGbL qJmrtwi.11GI.11b
uw4wG hnrtwl11bu£brr L wnw2ru hbrptJG LtwrbLwhnrtbflll UJW2111UJW
GntpJwGG m qJnLll.Wl11U1.11buw4wG lizwl.jwpnLJUbfl!l pbflEW111t.lmpJW[I 
pwrorwguwGQ: "lpwGe UJbl11£ t u1.11b6bL t.lwflbLwhnrtbrll l.jwu 4JnL
flWl11G1.11buw~wG WJL hnrtwl11buQbflll t.lbrLr uwhliwGwbqrrG. GUJw
l11W~ mGbGWLnt.l t.lwflbLwhnll.bflQ t.flpLJbL LWG211 t.lbrL!lg hwt.ll11Et.lnrt 
2flbr!l ewmwJ!li wqflbgmpJmGrg: 

~rw~wrqwt.lnr!li·hnrtWUJWZl11UJwG wGl11wnwzbp1.11bfl!J UJbl11 f? t 
1.11bflWflflbL LwG2r hnrrqnGw4wGGbrr mrtrtmpJwlip: Ywtut.lwo LwG2r 
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br~wflnLpJmGtJg , trnqtJnG UJrngbuGbrll tJG1.11bGurt.lmpJmG!lg L UUJW
uwr~t.lnrt LtwrbLwhnrtr l11WilwompJmGtJg , GuwG GzwGwl.jmpJwG wG -
1.11wnwzbfl1.11bpQ ~wrnrt bG mGbGwL 20-60 libl11fl LWJGntpjmG L wnG
LtwqG LtwrbLwhnrtr t.lbrLr bqrwq.or ~wt.fl bfl~wrmpJmG: 1nrtwqr-
1.11mpJwG L wq.rne!lli!lwJ!l q.!1111whb111wqnl11w~wG !1Gu1.11tJm1.11r trn
q!lwJr pwdGtJ mumuGwurrmpJmGGbp!lg UJWflqt.lbL t , nr !lGwwG wG
l11wnwzbfll11bflQ LWJG bG hf1liGLLiflllt.lmli , WJGewG fl!nGwt.lmpJmG 4m-
1.11w~bLm pwrbLwt.lnrt WqflbgmpjnLUQ ubo l11WflWOnLpJWU uwhliwGGb
rmu t Wfll11whwJ111t.lmli : OrtJGw~ · bpb 10-20 u LWJGmpJwlip ul11brt6-
Ltwo zbrl.11bflr flbUJQmli flflWI.jwG wnwt.lbLwqnLJG wqflbgmpJmGG wp-
1.11whwJ111t.lmli t 75 u hbnwt.lnrmpJwG t.lflw , WUJW 30-40Li-r flbUJenu.l 
WJU W[ll11WhWJ111t.lmli t LitJG~L 100 lib111p!1 t.lrw: 

PGw~w(j t , nr rGiflWU WU1.11WnWJ!lG 1.11UI.jwr~Gbrll LWJUnLpJnLUQ 
libo LrGtJ, wJGewG ubo 4LrG!l t GrwGg 11rw~wG wqflbgmpJmGQ: Uw
~w1u ubfl uw~wt.lwhnrt hwGrwUJbl11mpJmGmu, nr111brt li!lwdwuwGwl.j 
LWU2bflG QG~wo bG ubo pbflnLpJmGGbr!l t.lrw L Liwl.jbflbUWJ!lG hnueb
flll wnw2wgmuG ul.jut.lmli t 20-25 ubl11fl!19 Li!lGiL 45-50 libl.11fl bpl.jw
flnLPJWU t.lrw. wt.lbL!l GUJwl11wl.jwhwpuwr t 2rw4wrqwt.lnrri·hnrtw
UJW2111UJWG wGl11wnwJ!lG l11G~wrLJGbpQ h!lliGwflrbL Gbll. zbfll11bpnt.l . 
pwJg hw6wruw~r l11brtwpwzruuwG hwuw~wrqnt.l: 

u4 - 72-~Wl llllljwuw4wG wulllwnwztrlll Uwrlllmum 
zr2wu~ 4.wrl)l:iG~4~ lllUJi1UJOQnut 

UlibG uf1 ~nG4flbl11 flbUJflnul , bLGbLnt.llnbrtwG£!1 UJWJliwGGbfltJ9 m 
4JnLrtWl11UI.11buwl.jwG hnll.Wl11bUQbfl!l wnwG~Gwhwl111.jmpjmGGbp!lg , 
UJbl11fl t lizw~bL h!lliGwflrt.lnrt wGI.11wnwzbp1.11bflll LWJUnLpJmGQ , llGi-
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1.41::iu GwL. llrwGg li~2L. QGI.jwo lilwpwompJmGQ: UGlilwnwzl::ipliiQ 20 li 
LWJUnLPJWOp hpliGW!l(lbLm lll::iL4flnLO lifl22W(lflb(lp lilwpw6mpjmGQ 
l.jwrbLfl t LtbpgGbL 150 li (bpb LWU2P pbpmpJndiQ libo it. L. trnqpwJfl 
qwpqwgliwu LtlilwGqQ wnwu60w1.41::iu pwp<lp !t) , pul.j 30 li LWJOmp
JWG llhl4J?mli' liflG!L. 200 liblii!l : t:;pb qnr6 mGbGp lib6. pl::ipmpJmuub
PP hbm (8-10 wulilp6wGpg pwpC\p), w1.4w wumwnwzbpmbpp lip2u 
QGI.jw6 mwrwCmLpJmOQ L4blilp t wttbLfl ttJnpp LtbpgGI::iL : 

UumwnwJpG mGI.jwpl.jGbrfl htnwttnpmpJnLUIJ nrnzbLflu L4blilp t 
hwztttl wnGbL GwL., pb 6wnwpttJwmbuwl.jubriJ flGi pwrC\rmpJwG bG 
w6mli L. flGi uwhliwGGbpmli l.jwpnrt bG ll!lwlJwG Gbpqnr6mpJmG m
GbGwL <ljwG zbpmp pwztuttw6mpJWG l.jwGnGwttnpliwu, upw hwliw
!WttJ hwLJ2p, f1Gil4bu GwL. liwl.jbrbuwjpG hnupbpp l.jwGtuliwG m hn
rtmli tunGwttmpJWU L4WZW!1P wttbLwgliwG ttrw: PnLnll llhl4flb(lnLO 
hplip 1.4bmp t QGilmGbL mbtuGfll.jwpwGttnpwl.jwG Gwtuwq6b(1Q u wr
liiWf1!1W4wG hwrmum ttJnpoQ : 

t ,n!]tlwl.twf1q.wtfnf1/li wumwnw2bf7mbf7: 1nrtliWJpG trnqpwG w
llW2 t QwLhu upQGpwg zwp<tLtnrt pwlipGbflp (hnrtlibpp) flWJflWJP! qnr-
6mGbmpJwG hbmL.wGpntt: nLump hnrtliWjpG (pwlim) trnqpwG 4wG
tubLnL UL4WliiWI.jntt wGhpwdbzm t llW2lilnLO umbrt61::iL hnrtliWI.jW(l(fW
ttnr~{ pwlim wrwCfnLPJnLUQ W(1CfbLw4nrt (pnqwgGnrt) wGmwnwzbr
mbr : np1.4buqp hnrtliwl.jwpqwttnflpi wGmwnwzbpmbriJ wQP_Gww~-
LtbL iWttJntt PnLLWQCib(i pwlipGI::ipp wpwqmpjnLUQ, l.jwGtubG hnrtwmw
pmliG m llW2liii::i!lP9 tunGwttmpJwG qnLnrzwgmliQ, wGhrwdl::izm t mb
!lWil(lbL Cfbrwl.jznnrt (ttGwuwpbp) pwlipGbpp zwpdliwG mrtrtnLPJWOO 
mrtrtwhw)wg: bpb mttJwL wGmwnwzbpmQ l.jwpnrt t liflwdwliwGw4 
2(1WI.jwrqwLtnf1pi m hnrtWL4WZL4WU 11b11 tuwrtwrt. WL4W hnrtliw4wp
qwttnrtli wGmwnwzbrmbpQ PnLJLWlii(lLtmli t mbrtWilllhL qbf1wl.jznnrt 
pwlipGbrfl zwrdliwG mrtrtnLPJWG Gl.jwmuwop uflGiL. 45°wGI.jJWG mw4 : 

=fnrtuwl.jwrqwttnrfli wGmwnwztrmfl L4W2liiL4Wuwl.jwG wqllb
gmpJmGG wpmwhwJmLtmli t ownwmbuwl.jGbpp pwpC\pmpJWG 20-30 
wGqwli wttbLfl mwpwompJwG tt11w: UJupGpG' 10 li pwpopmpJmG m
Gbgnrt hnrtuwl.jwpqwttnrfli wGmwnwzbpmQ l.jwpnrt t pwlipGbpp LtGw
uwl.jwp wqllbgmpJmGpg L4W2liiL4WUbL 200-300 li LWJUnLpJmG mGb
gnrtllwzm: 

1nrtuwl.jwpqwttnrfli wGmwnwzbrmbpQ l.jwpbLfl t umbrt6bL 
10-20 li LWJUnLPJWup: q.t;;pwllWUbLfl t L4W2liiL4WGwl.jwu GliwG wGmw
nwzbpmbp[! mbrtWil(lhLilW2liiWOp2JWU OWUWL4W(lhGbpp, OWJ(l wnm
Gbrp. gwGpwz(li?WGwnmpJWU llWZlilbpp 4wu wnwGoflG hnrtwhwG
IlWI.jGbpp uwhowGGbrfl wlipn112 bpl.jwpmpJwlip: 

~ppwdwuwJpG hwrp mwpwompJmGGbrmo hpouwf1pt.f.nrt hnrt
UWL4W2liiL4WG wlimwnwzbpmbp[! 1.4blilp t tubLwgp qmqw4gbL LWG-
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2brmo mbrtwllrLtnrt 2(1WI.jwpCfwttnflfli·hnrtWL4WZliiL4WG wGmwnwJp G 
mGI.jwpl.jGbpp hbm, WJG hwzttntt, np bpb hGw(1wttnr t , tttr2huGbpu 
lipwdwliwGwl.j hnrtliWL4W2liiL4WG !lb(l tuwrtwG: 

u4. 73."1wzli1UjWUW4wli WUli1Wnwzbf1li1 UW!1li1nLUnL li1Wf1WO"QnLU. 

" ,n!JWLL/W2lflll/Wu wumwnw2bf7lflbf7: q.np6nrt hbrtbrtwmGbrfl . <ln
pbpp m <lnpwl.jGbpp hmGb(1Q L. ll(lWGg fiWJflWJLtnrt wttJbflQ, f1Gil4bu 
GwL. 2WfldLtnrt wttwqGbpu wlipwgGbLm UL4Wlilwl.jnt.f. wuhrwdbzm t 
umbrt6bL hnrtWL4W2liiL4WU wGmwnwzbpmbp: 

=fbrtl::irtwmGbpp m onpwl.jGbrfl hmGbpG m wttJbpG wopwgGbLm 
hblii lipwdwowGwl.j wGhpwdbzm t wGmwnwL4wmbL GwL. librohbrtb
!lWliiWJpu L. libpMnpwl.jwJpG mwpwompJmGGbpQ, WJG o2wtuubnQ. 
npmbrt hwttwpLtmli L. l.jbGmpnGwGmu tG hwLngpwJhG m wG<I[lL.wjpG 
211b(1[! L. Obnp pbrmli flWJflWJPi hqnr md: 

lJbpC\hbrtbrtw<lnpwl.jwJpu wGmwnwzbrmbpQ L4bmp t mbrtWil(lbL 
WJUL4bU, np GpwGp upwdwuwGwl.j 2!1WI.jwpqwttnrfli m hnrtWL4WZlii
L4WU llbfl l.jwm wpbG: 

,wqwdnf1wl.tw;flu wumwnw;/lu mul.twf11.tubf1: lJbfl hwGpwl4b
mmpJwG lip zwpp 2(12wGGbnmu tttr2flu mwppGbrflG LWJii mwrw6mli 
t UliiWQbL ctwliwGwl.jwl.jflg <lnrwl.jwjpG tpnqpwli : lJbq onm hwml.jw
L4bU qwpqwgmu t umwgbL LWU2WJflu <lnpwl.jGbpp QnJwgmliQ: 4wtu
Ltw6 LWUI?P pbpmpJmGpg , nbLflbllh pGmJppg , llnpwl.jGbpfl qw(1qwg
uwG ttJmLh9 m hnrtwqpmCimp fiWJflWJliwG pCimbGuflttmpjmGpg· 6n
(1wl.jGbpO worwgGbLm hwowr wuhrw<tbzm t umbrt6bL 15-50 u LWJ· 
CimpJwG (wGhpwdbzmmpJwG llbl4flnLO 11bn wttbLhO) hwl.jwonrwl.jw-
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Jt"lU WUU1WnWJI1G U1U~Wfl~Ubfl (wul.l1wnwzbflll1bfl) , ru~ q.nq.whml.rll1-
(ibfll1 bqflbflmd, onrw~Gbrmd lt rwwug ht"ldGwdwubrmd wGhrwctbzU1 
t l.I1G~bL 6wnwl.l1buw~Gbr m ul.l1brt6bL dwrq.wq.bli1!1GGbr : 

turul.l1 pbfl LWU2bflnLO , nf1l.l1brt onrbro L1nl.l1 b(i drdJWUQ, UL4W
U1W~WhWf10Wf1 t Ull1brt6bL db~ QUflhWUnLfl hw~wonrw~WJt"lU L4W2li1-
L4WUW~w(i wGl.l1wnwzbfll.l1: 

• ~wljwunrzwupw;flu WUt/IW!lWJ/7U mu/jw[7/jUb[7: =iWUflWL4bllinq:•
JWU dt"l ZWflfl l.I1WflWOW2fl2WUUbf1md, dwuGw4.nf1WL4bU UllJt"ll.l1w~md, 
Ururwumd, Upn4.JwGmd, Q.nrrumd, '-l.wrflburumd (UltwGr Lbnuwzrt
pwJr hwrw4.wJrG LWG2brmd) l..t WJLnLfl pw4_w~wG qwrq.wgw6 bG un
rtwGewJrG brl..tnLJpubro : UnrtwGeGbrr flbd 1..4wmwrr dl12ngwnmdGb
rr hwdw~wrq.md ~wrl..tnr flbfl t qpwrtbgumd hw~wunrtWUflWJt"lG 
wGll1wnwJrG l.I1G~wr~Gbrr ul.l1brt6mdo: 

=iw~wunrtWUflWJt"lU WUU1WnWJI1U U1U~Wfl~UbflU rrbug pGnLjpn4. 
· wnwGoGw1..4bu lbG l.I1Wflpbr4.md hwdwl.I1WflW6 wGl.l1wnwli1G~mdGb 

lll"l9. uw~wJG WJUU1brt wnwGoGw~r ~wrLtnrmpJmu t ubr~wJwgunul 
wGl.l1wnwl.I1G~wr~mdGbrr hwdwr hnrtr Gwt"tJwL4Wll1f1wul.l1uwu hwr
go: UJuL4rur ll1wrwompJmuubrmd hnrto Gwt"tJwL4Wll1f1Wull1bLI1u 
lL4bll1fl t hnrtw6w6~Q t"urul.l1 t"uwtull1bL: =iw~wunrtwGewJrG wGmw
nwJru li1U~Wfl~GbflQ h!1dGWflf14.md bG nl urwJG hnrtw6w6~Q G~wLnb
Lt"l flWJflWJ4.w6 LnWflw6mpJmGGbrmd, WJLl..t w4.bLI1 LWJG Lnwrw6mp
JWu QUflQfl~nLdn4_, nf1L4buqr wdflwg4_!1 m 4.bflW94.11 unrtWUflWJt"lG 
brl..tnLJpubrr hbLnwq.w qwrq.wgdwG 4.Lnwuq.o: 

~wt1wmwf7wo wumwRwmuljmtJubfT. nLctbrt trnqrwJr bupwr~-
4.w6, q.JmrtwmGLnbuw~wG oq.Lnwq.nromlirg flnLflU q.r4.w6, 4.wflbLm. 
t"tJnl.l1hwrer m wrmnw4.wJflr hwdwr drwuq.wdwJu wG1..4bLnfl hnrtw
mwrwompJmGGbflQ, 11GlL4bU Gwl..t pGw~w4.WJflbfli1G UlljWnGwgnrt hb
rtbrtWL{U1wGq. li1WflWOnLpjmGGbflQ l..t GmJuru~ 2(lhw4.WflUbflQ L4bLnfl t 
flUbL hwdwl.l1wf1w6 wGll1wnwL4wl.l1dwG l.l1w~: Qul.J1 nrmd , wnw2ru 
hbrpru. L4bl.l1fl t wGU1wnwL4wU1bL trnqrnG-hbrtbrtwJrG L4flngbuubrr 
qwrq.wgdwuo UL4WUU1nrt t"urul.l1 ~U1flll14.w6 , mdbrt trnqrwJr bGpwr~ -
4_w6 qwnrpwll"l LWU2bf1G m dll~rnwl{wqwGGbro : 

Uq.rnwGl.l1wnwdbLrnrwll1114. dl12ngwnmdubro . ~wt"u4.w6 trn 
qrwJr qwrq.wgdw(i pGmJpt"lg (dw~bflbUWJt"lu hnrtWLnWflnLO, onrw
~wJru trnqrw, flWOnL trnqrw , nnnq.uw(i (rnrq.wglmu) trnqrw nL 
urw rGU1buur4.mpJmurg. unrtwGewJrG brl..tnLJpu brr wrLnwhwJU14.w
ompJmurg l..t WJLU, U1Wflpbfl bG: Uub(i dll ~nU~flbll1 flblljflnLU L4bl.l1fl t 
hrdGWflflbL nrnzw~r hwdW~UiflQr WUU1WnWJI1G U1U~W(l~ut:w Uju ur-
2ngwnmliubf1Q UL4Wli1W~WJI1G rrw~wuwgGbLnL l..t pwror WflflJnLUW-
4.bll1nL!}jnLU w1..4whn4.bLm hwdwr dbr ~nrtdt"lg (t .=iwJflWL4bli1JwG) ~w
li1Wfl4.bL t =iwJwuLnwur Lnwrwoer zr2wGwgmu· ouLn trnqrwJr qwr-
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q.wgdwG pGmJpr lt !1GLnbuur4.mpjwG m ll1fl4.bL wnwuoru hnrtwtrn
qwJrG zr2wGubrmd QUll1 Gzwuw~mpJwG L4W2ll1llJwuw~wu wGll1w
nwJru li1U~Wfl~Ubfll1 ht"lliGWflflliwu ht"lliGw~wu nLf1f1nLpjmGGbf1Q: 

=iwJWUU1wur li1Wf1WCflmli wG2wLn4.bL bG 14 hnrtwtrnqwJrG 
2fl2WGGbfl , nrug wzt"tJwflhWCfflW~wu l.l1bf1Wpwzt"tJ4.w6nLpJnLUu m w
nW2Wf1~4.nrt L4W2li1L4WGnrtw~wG wul.l1wnwJrG l.I1G~wr~Gbrl1 pGmJpiJ 
ll1f14.w6 t Libr ~nrtlirg hrwl.l1wflw~4.w6 «=iwJwul.l1wur hnrtbrr LibLrn
rwgrwG. ~nLLLnnLflW~wGwgmliQ lt L4Wh1..4wumliQ » LibGwq.rw~wG wz
t"tJWU1nL!}JnLUntli («=iWJWUU1WU » hflWU1WflW~lnLf1JnLU, 1990): 

'llwzli1L4wGw~wu wGll1wnwJrG LnG~wr~GbflQ ul.l1brt6bLm. WJ
urGeG WJU ~wd WJU UL4Wli1W~n4. 6wnwl.l1buw~Gbfl w6bgGbLnL hW2n
f1nL!}JWU q.rw4.w~wG!] l.I1G~LiwG l..t gwuer hwliLufl hnrtr 61"lzll1 Gwt"uw
L4Wll1f1Wull1mliG t (t"urwliwl.I1Gbrr . hbll1wflwro pbe4.w6en4. t"urw
Liwli1Gbrr. f1wrw4.wuf1Gbrr. lflnubrr. hwrpw~ubrr hwliw~wrq.n4.) : 
bLGbLn4. LnbrtwGflr L4WJLiwGGbflllg , nbLI"lbl>t"l pGmJpt"lg , hnrtr trnqrwJr 
b(ipwf1~4_w6mpjWU WUU1!16wurg nL UflW Wfll.I1WhWjli14_W6nLpjWU 
pGmJpt"lg , flWflflWflnl.l1ntpjmurg lt WJL L4WJLiwGGbfll19. QULnflnLLi bG hn
rtt"l uwt"tJWL4Wll1flWUU1liWU WJU ~Wli WJU hwliw~Wflq.: Qul.J1 nrmli , Lib
flbUWhWflOWfl LWG2brmli hnrtr iiwt"uwL4Wll1flWUll1mlio L4bll1fl t ~w
li1WflbL libflbuwjwg4_w6 wzt"uwl.l1wuen4.. WJfl UL4WU1w~r hwliwr oq.
ll1wq.nr6bLn4. un4.nrw~wG q.mpwuubfl , hi1LiGwzr2nrt (L4LWUU1wdwJru) 
q.mpwGGbfl, hwll1m~ f1WflW4.WGflnrt libflbuwubfl, PnLLflnqbrubfl , mrtb
hWflPI"llGbfl (q.flbjflbflUbfl) l..t WJLU: 

'llwzLnL4WGw~wG wGU1wnwl.I1G~wr~Gbf111 Ull1br[6Liwu hw2nrtnLft
JWU Lt QULn GL4wll1w~r flflWug Lrwrctbe 6wnwJnLftJWG LiJmu ~w(ll..tnr 
L4WJ0WUQ U14.JWL hnrtW~Lt"lliWJW~WU L4WJliWuubf111u hwliWL4Wli1WU
t"tJw(i 6wnwplflwl.l1buw~Gbrl1 611Zll1 QUll1(lmpJmGG t: UGhrwctbzl.l1 t 
!]UU1flbL U14.JWL hnrtW~Lt"lliWJW~w(j L4WJLiWGGbf111G hwflliWf14.W6 (U1b
rtbflmli hwGfli1L4nrt) I1Gl1..4bu ~nLLll1nLflw~wG, WJGL4bu tL wGl.l1wnwJru 
6wnwl.l1buw~Gbr m plllbr: 

:trw~wrq.w4_nrrl-hnrtwl4w2li1L4WG , hnrtWL4WZli1L4wG, hw~won
rw~wJru l..t hw~wunrtWUflWJI"lG WUU1WnWJI1G U1U~Wfl~Ubf111 m WUU1W
nwzbfll.l1bflr UU1brt6LiwG hwliwr L4bl.l1fl t QUU1flbL LW4. qwrq.wgnrt. 
t"ul"lll1 6Jmrtw4.nr4.nrt wrliwLnwJru hwliw~wrq. mGbgnrt 6wnwf14lw
Ln buw~(j bfl: =inrt Liw ~W flQW 4_ nr l"ll-flW 2ll1 WL4WZU1 L4WU W uLnwnwz bfl
l.l1bfl ul.l1brt6bLm hwliwr L4bl.l1fl t QUll1flbL t"unr q.Gwgnrt. mctbrt qwrq.w
gnrt wrliwli1WJI1G hwliw~wrq. mGbgnrt hnrtliwflrliwg~mG, wrwq. m 
t"ul"lll1 uwrtwflp mGbgnrt 6wnwl.l1buw~Gbr: 

Swrpbfl 6wnwl.l1buw~Gbr LillliJwGg G~wli1Liwlip gmgwpbrmli bu 
li1Wflpbfl LtJnt"tJhwrwpbflnLPJnLUUbfl: urwugt"lg Lib~Q ~wrnrt t ~wli 
UL4WUl.l1bL. ~wli wrq.bLw~bL LiJmu 6wnwLnbuw~r w6G m qwrq.wgnL-
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liQ: UJU l.jwli WJli liUjwmwl.jml umbrJ.6t.lnrJ. UJW2lllUJWliwl.jwli mlil.jwpl.j 
libptJ 6wnwmbuwl.jlibptJ tuwnlimf1'1Q Ujblllf> t QlilllflbL WJliUjbu , np m
fJ.bl.jgnrJ. 6wnwmbuwl.jlibf1Q l.t ~LtlbflQ octwli'1w4bli <:ntuwl{np 6wnwmb
uwl.jr wpwq w6liwlili m qwpqwgliwlio : 

L~. 74.Unom 6wnwLnbuw~CibrtJg uLnbrt6~w6 lJ1WZLnlJ1WCiw~wCi 
WULnWOWJtJCi LnU~Wfl~ub r Ul...wur lOtJg wqwLn~lUO 
hnrtwqflnlCiLnubrnul (4wrflbCitJur Lnwrwowzr 2wG) 

b~b UJW2UlUJWliwl.jwG lllGljwpl.jGbp[! UlllbfJ.6LJ.mli bG UjlllfJ.WlllnL
(ibpnl{, WUjW liUjWUlWl.jWhWflUWfl t htJliGWI'lflbL UWf>nLfl, tJul.j b~b wli
UlWI1WPtDWlllbuwljlibpnl{ bli Ulllbrt64mli' tuwno hwliwl.jwpqnLJ.: tuw-
11[! llllil.jwpl.jlibflr umbrt6liwli hw2nrtm~Jwli qLtuwl{np UJWJUWli[! 6w
nwmbuwl.jlibptJ tuwnlimf1'111 . WJutJGpG ' mGljwpljtJ mbuwl.jwJrli LjwqlitJ 
61lzm oGmpmliG t: UJL l.jbpUJ wuw6, UJblllf> t htJliliwl{npwUJbu olimpbL 
cutuwLJ.nfll.t nLrJ.bl.jgnfJ. 6wnwmbuwl.jlibptJ m PtDWUlbuwl.jlibpr l.jwqli[! : 

'TlwzlllUJWliwl.jwli, hwljwtpnqwJ!lli mlil.jwpl.jGbp ulllbrJ.6btm ctw
liwliwl.j 6wnwlllbuwl.jlibp[! LjwphLr t w6bglibt r;tb gwGptJ l.t r;tb 
mlil.jliwli litJ2ngnl{: btGbtn4 lllbrJ.Il hnrtW4LtJliWJWLjwG UJWJUWGlibptJg, 
brJ.wliwl.jtJg, wztuwmwlipGbptJ l.jwqliwl.jbpUJliwG hGwpwl{npmpJmGtJg 
l.t WJLli, tJlizUjbU QWlij:?[! , WJUUjbU tL lllUl.jmli[! l.jwpbttJ t 4Wl11Wflbl ~b 
qwpGwGQ l.t ~t · wzGwGo: 

'TlwzmUJwGwl.jwli mGLjwpl.jGtpr umbrt6mlirg htmn UJbmp t w
UJwhnt.lbt '1flWUg tuGwlip[!, WJutJGpG' mGljLJ.w6 l.t gwGLJ.w6 6wnwpnlJ
ubptJ m r:tttltrr LuwGJ:?r wnw2rG 5 mwptJGtpr (rul.J hw6wtu Gwl.t wLJ.t
LrG) [!U~wgpmli wGmwnwL!lGl.jwp4Gbpmli UjbL!lf> t 4WL11WflbL hnrJ.tJ 
LtlturtgliwG, J:?WfJ.hwGtJ l.t tunl1lhlior wztuwmwlipGbp: 
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tuliwliptJ wztuwmwliplibptJ hblll litJwcfwliwliwl.j LWli2WJtJli hw
l.jwtpnqwjtJli Ljwnmgl{w6plibptJ hnupwmwpnrtm~JWli liwtuliwl.jwli 
zWtDQ UjWhUjwlibtm liUJWUlwl.jnl{ Ujblllf> t LjwlinGwl{np l.jbpUjnl{ 
'1f1Wlif> UWf>flbL f>Wf1Wtu6bptJg: 

q.wpGwGo' tuliwuer wztuwmwliplibprg W11W2 l.jwli wzGwGo 
Ujblllf> t l.jWUlWflbL liwtunf1'1 mwptJGbptJG umbrt6LJ.w6 mGLjwpl.jGbpll 
Lf1Wgmli, WJurGpG' zl.jUjw6, znpwgw6 l.t 2Wflf>ll9 '1nlf1U bl.jw6 6wnw
pnLjubptJ mbfJ.Q Ujblllf> t mG4bL Ljwli gwGbt Gnp 6wnwpnLJubp : 'Tlwzu1-
Ujwliwl.jwli mlil.jwpl.jlibpQ Ujblllf> t UJWhUJwGbt LtlzwgmlitJg , wGwumG
GbptJ wpw6bgmlitJg , hf1'1bhGbptJg l.t WJL l{Gwuwl.jwp wpmwptJG wq-
'1bgm~JmGGbptJg : · 

'TlwzmUJwGwl.jwG wlimwnwJrG mGLjwpl.jGbptJ 6wnw~Ltlwmbuwl.j
GbptJ tuwnGmf1'111 QlilllflnL~JWli, 6wnwmbuwl.jlibptJ w6bgliwG brtw
Gwl.jlitpr , linpwmmGl.j mlil.jwpl.jGbptJ tuGwliptJ m mlil.jwpl.jGbptJ LflWg
uwG l.t hwml.jwUJbu mGLjliwG m gwGptJ hwliwp hnrtr 6tJzm Gwtuw
UJWlllpwumuwG wqpmnttuGrl.jwJr hll:lpgtpr l{bpwpbflJWL uwGpLu
uwuG Ulb'l.bl.jm~jnLGlibp 4wflbltJ t UUlWGWL t .iWjflbUjWUljWlitJ l.t m
ptJzGbptJ hbrttJGwl.jmpJwlip hwpwmwl.jLJ.w6 «inrtr tpnqtJwG l.t UJWJf>W
flQ Gpw 11bli» qppmli («iWJwumwG» hpwmwpwl.jznLpJmG, bpl.twG, 
1966): . 

Ub6 oqGm~JmG l.jwpnfJ. t gnLJg lllWL iwJwumwGr q.u pmuw
pwlim~JwG rGumtJmmmtJ, tJlizUJbU liwl.t inr]_wqtJmm~jwG l.t wqpnpr
urwJtJ qtJmwhbmwqnmwl.jwG tJGumrmmtJ 4nrtlitJg hwGpwUJblllm~JWG 
mwppbp hn'l.W4LrliwJwl.jwG qnmtJGbpmli , mwppbp '11lflf>W'1flnLli m t
pnqwgl{w6mpJmG mlibgnfJ. LWli2bpmu wqpnwlimwnwlibtrnpwmrLJ. 
wztuwmwGplibp tJpwl.jwGwgGbtm hwliwp Ljwqlil{w6 6wnwpttlwmb-
uwl.jGtpr 2f12wliwguwli ututuwli : · 

4.bf12rli mwprlibptJli ubp hwlipwUjbUlnL~Jmlimli pwl{wl.jwli wz
tuwmwGp t mwpt.lbt hnrtbflll UJWhUJwGliwG nl '1f1Wlig Wf1'1JnLliwl{b tn 
oqmwqnp6liwG, tpnqwgl{w6 LWli2bfltJ WlilllW11WUjWUlUWG, hb'l.b11W
JtJli 02WtulibptJ m anpbptJ wlipwgliwG"l.t QG'1hWG[1WUjbU qjmr]_wtnG
mbuwl.jwG lizwl.jwpnLJubptJ pbppwm4:m~Jwli pwpapwgliwli lill2ngw
nmlilibptJ rrw4wliwgliwli nLfJ.fJ.nLPJWUp: 4wqlit.lbt bG ur ZWflf> utub
liwlilibp m uwtuwq6bp' UJW2UlUJWliWl.jLuG WlilnWrlWjtJG UlGLjwpl.jlibpll 
htJliGW'1f1UWli GUJWUlwl.jml. uwl.jwJli '1f1Wligmli wqpnwlimwnwlibtlln
flWllllll{ ~wpgbpQ hwliwttJfl al.tml zbli '1tJllll{~L hn'l.bfltJ UjWhUjwGliwG 
wlimwnwlibttJnpwmrt.l ur2ngwnmliGtpr Qtt'1hwGmp hwliuil.jwpqnLLl 
'lbn wt.lbttJli , hwGpwUjbUlnL~JWli 29 2f12WGGbptJ 305 mlimbumpJmu
libptJ hwliwp ljwqlilJ.bL bli '1WZlllWUJW2lllUJWG wGmwnwzbpmbptJ htJli
GW'1flUWG liwtuwq6bp, uwljwjG WJ'1 wztuwmwliplibp[! urwGqwliWJlt 
zhtJliliwl{npl{w6 ol.tml zrpwljwliwgl{bgrG Wf1UlW'1f1nL~jWG lib2: Cwlll 
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uwG[l L. tfJnL'1WU1GU1buw~wG Uf)b[lQUbflfl WfllilWr).[lnLf)JWU wt.tbLWQUW
Go: 

lJbp hwGpwlljbU1nLf)JnLuntu W(fpnwGmwnwubLflnJlWLnflLt ufl2n
gwnmuub[1Q lljGLilQ t tlPU1bL n[llljGU ttJnLflWU1uU1bUnLf)JWU ~nLLLilnLJlW 
JP pWJlOflWQUWG, hnflbflfl ~nLLU1nLJ1W~WG Ltfl6w~fl PWflbLwt.tuwG lt 
ubp bJl~flnLU lljWJlbuwJflu O[lwq[lp hw2n11 Lnt6uwG ~Wfll.n[lwqnLJli 
LOW~ : =!bml.wUjbU, tfJnL'1WU1UU1GUW~wG WJllilWtlflnLf)JWU wztuwlll n'1-
[ibpfl L. , wnw2f1G hbJlf)pG, uwuGwttbLnGbflfl , UflpwqwG qn[lOQ UjbLnQ t 
LflGfl hwuwnn[lbG llflw~wGwgGbL WttJlnwGmwnwubLflnflwmflLt ufl2n
gwnmuGbflfl ttLtuwLtnr utubuwG L. uLnb'1obL LtwflbLwhn'1bflr m wumw
nr !fW ZPUQ. pb[lQ m pw[lpQp wLtbLwguwG q[lwLtw~wGo : 

1nr1crr trn2ruu c'-l. '11U3eurc uru '1clJ 
~n'l/7 trmq{lwu /.; U(IW hwug(IWrJ l/UWU/] dnrznl/(lf)W/jwu mumb

llnL~JWU/): t[lnqpWJP tnLf)jntGG WJU t , n[l wGorL.Gbrfl , oGhwLr nL nnn
qn'1 2flbf1fl, flG ~ Ujbu GwL. ewuflGbflfl wqtlbgm~JWG mw~ hn11wowo~o 
LLtwgt.tmu t , QWJQWJLtmu L. wumfl6wGwpwf1 qr~t.tmu orqwGw~wG 
UJnLf)b[lpg nL pnLJubrflG UWU1~bLfl UUUtlWflW[l lilW[lflbrrQ. n[lp 
hbLnl.wGent.t GLtwqmu t hn11r pbflflflnL~Jmuo L., pbflQwLnLtmf)JmGo: 
1n'1fl trnqflwG lilW[lb[lWJrG ~ WflPQ t , n[lG wubG LnWflfl huWWJW~wG 
LtGwuGbfl t hwugGmu wnwGoGwlljbu qJnL'1WLnuLnbum~JwGo : 

'11wLn~b[lwgGbLnt hwuwr . f)b b[l~flWpwGw~wG flGg!.jpufl ubO 
uwuzmwpGbr t QGtlntGbL t[lnqpwG , GzbGQ . nr urwJG L1.bfl2flG hWf1JnL
flWUJw~r Qli~WQQnLU UWfltl~nLf)jnLGG WJtl aL.nLt ~n[lg[lbL t pbJlQ m 
pwrre mLtnfl hnflbrfl unlJl 25%-o : rr (fnjnLf)JWU ort.twGrg urG ~ L. WJ
UO[l uwrtl~nLf)JmGG wpfJ.bu WnrgflbL t br~m uflLPWfllf hbyLnwr LjLuflb
Lwhn'1. L. WJUOJl u zw~uwG U1W~ uGw gbL t ZnLfl2 1 ,5 urLPWflfJ. hb~
lilW[l : 

trnqflwG Lnb'1fl t mubumu p[iw~w[i L. W[lWqQUf)WQ (pGLnbuuflLj) 
ol.bflnLt: PGw~wG, WJUPUQU brw~[lwpwGw~wG t[lnqflwJil qwrqwgm
UQ Lnb'1fl t mGbGmu uflwGqwUWJU OflpUWzWLfl ~b[lUjnLj L. ~wGtubL Wj(l 
n~ ne ~ r ~wrn11: PGw~wG trnqflwG qnromu t wGuwhuwGnrbu tlWG
tlW'1, L' zmwlljbu L. ~ r tuwtuLnmu pGmf)Jwu [luf].hwGmr hw z t.jb~zflno 
UJL t n ~ puw~wG W[lWqQUf)WQ t[lnqpwG , nru wnW2 t ttWLPU UWflf].nL 
wutunhbu qnromubm~Jwu hbLnl.wGenLt L. whwLtnr . brpbuG wGm1111li
Lil Ltuwu t hwugGmu pGmf)JWG[I : 

b rp uwrtlG wGgwLt Gumw~Jwg br~rwqnromf)JWG , Grw wnw2f1G 
(fn[lO[l b'1WLt pb[lQWnWLil , hWJlUWfl f].Lu zmbr nrnubLQ: OqtnLjbLmt 
~rw~rg , Gw r1bn UJWLhnLr~r fJ.wrwzr2wGmu wGLnwnwJrG hu~wJw 
~wG qwGqLjwoGbr tr hr11bhmu, wqwmt.two Lnwrwom~JmGGbro i1Gb
Ln4 qwGwqwG pmjubrr uzwljmf)JW(I mwlj : UJUU1D'1llg tL uljul{bg UUI[l-



11m hw~wuw~wG ~n[16mGbm~;mGo pGm~;wG l}bu : UGmwnpg w
qwmt.[wo hn11.wuwub[1Q (hwm~wlljbu, bflp llflWGp ~mGL[mu t~G n[1n
zwl.jp ~bpm~;wG t.lflw) hbzmm~;wup t[1nqpw;p tpG bG~wfl~t.lmu , 
pwgt.[mu tpG UWJfl Wlljw[1Gb[1Q , n11nGp wGpbflflP LPGbLnt.l , WJLL.u uw[1-
llnLG ~tpG hblllW{?[1{?[1nLu: =lbmw~WJnLU llflWGg mb'l.bflnLU WnW2W
Gmu tpG tunf1tunf1WUlGb[1 , ~n[1W~Gb[1 , ~n[1b[1 , ow;nm'1.pGb[1 L. WJL ubfl
JWL hn'l.WlllWflWOnL~JmGGbp : '1pw hbmuwGpnl[ I}W[1b[1p [!G~wgpmu 
~n[16wGt.lbL bG bflpbuGp qw~~wgwo up 2Wf1!? b[1~[1Gb[1 Up2pG Uupw
JnLU , Ubf1~wt.lnf1 wf1L.bwmu L. =lJmupuw;pG U~flpi.JwJmu : Uwf11lnL ~nfl
omGbm~;wG hbmL.wGpnt.l bflpbuGp pbf1f1P 11wzmb[1G m uw'l.Wfl~W
tupm wGmwnGb[1[! ubnJWL wGwlljwmGb[1p bG l[b[1w6t.lbl: ubfl~WJmuu 
hGw~bmGbflG WJil t.lwwbflmu , wt.[wqGbflp mw~ hwJmGwpbf1mu bG 
b[1pbuGp UWflllWzWUl m hWflnLUUl {?W'l.W{?Gb[1p wt.[b[1W~Gb[1 , hpG QW
'l.W{?W~fl~nl~JWG hbmpb[1: 

U[1W~QG~wg, n~ pGw~wG t[1nqpw;p qwf1~wguwGo GUjwummu bG 
bfl~f1w~n[16m~;wG n~ pGmbGupt.l hwuw~w[1~bf1Q, wGmwnGbflp qwG~
t.[wowJpG hwmmuGbflQ , wGwumGGbflp ~LtuwewGw~p wt.lbLwgmuo L. 
llflW hbm l.jwlljl[wo W[1nmwt.[WJ[1b[1~ wGl.jwGnG Wf1w6bgmu[! , nnn~
uwG mbtuG~~WJ~ n~ 6pzm ~wquw~bfllljnLUQ L. WJLG: U;u pnlnf1~ 
hbmuwGpnl[ w;du b[1l.j[1W~GI}p l[[1W wubGm[1bp pbflpWlllnL l[w[1bLW
hn'l.b[1~ lllW[1WOnL~JnLGG W[1w~n[1bG ~[16wml[mu t: 

UGgwo 150 mw[1pGbf1p QG~wgpmu upw;G UUu-mu t[1nqpwJp 
hbmL.wGent.l uwuGw~pnf1bG ~wu LllPt.l zwf1ppg llnLflU bG blfbL n~ Lljw
~wu , pwG , 114 liLG hb~UlWfl pbf1pwmm hn'l.bfl , pwgp WJI}, wt.lbLP pwu 
313 ULG hb~UlWfl hn'l.bfl bG~Wfl~t.lbL bG L1wuGw~p t[1nqpwjp : Upw;G 
1982 ~ UUu-p hn'l.w~n[16m~;muo t[1nqpw;p hbmL.wGpnt.l ~nf1Qf1bL t 
400 liLG l}nLLWf1: U[1W~QG~wg t[1nqpwJp hbm L.wGpnt.[ wubG lllWflP 
UUu-o qf1~t.lmli t 220 hwq hb~mw11 pbf1f1P hn'l.bflpg: 

Lnu UG2bLbu {?Wfl.wpp 2112wGmu u~GnLnfllllWJpG mbf1.muGb[1pg 
wnw2wgw6 2f1WJpG hnuwGpGb[1[! 1 hb~l11Wf1P9 lllW[1b~wG pzmu-mw
Gmu bG 6-pg 144m hn11., =lGil~wumwGmu· QwG~bup wt.[wqwGmu WJil 
~Pt.lD ~wqumu t 36, ULOPflnLU. nlbi}W L. nl21}W ~blllb[1p wt.[wqwGIJb
flnLU' 45-150 mnuGw: rG~Ujbu hw'l.nflllnLU t plllWLW~wG «'TlwGn[1W
uw» zwpw~w~b[1~[!, PlllWLW~WG I}W2Ulb[1p JnL[1W{?WGHmf1 pwnwljm
up l.jli t11nqpw;p hbmL.wGpnt.[mw[1bljwG ljn[1gGmu bG 700 m Wfl~W
t.lwGil hn11.: Upupuplljp ~bmnt.l lllWflbljwG lllWfll{nLu t t[1nqpw;p 
hbtnL.wGpnt.[ pzt.[wo 300 liLG tunflwGWflll ublllfl hn11.: lumwGtub ~blllQ 
~pGwumwGmu mw[1bljwG up2pG hwz4n4 1890 litG mnGGw hn11. t mw
Gmu, QGil n[1mu n11n2 mwppGbp WJil ~P4D l.jwqumu t 2643 liLG mnG
Gw: 1933 ~ oqnumnupG lumwGtubG ublj Oflt.lW [!G~wgpmu ezbL-lllW
flbL t[1 500 ULG mnGGw hnfl.: ru~ npQwGG pbpflp hnfl.bp bG r)blljp ol[-
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LjpwGnuGb[1Q pzmu wztuwf1hp pnLnfl ~bmb[1~ upwupG t.lbf1Qf1WO: Qpm
GwljwGGb[1Q hwzt.lbL bG, n11 b~b pnlnfl qbmbflp ~n'l.u~Jg ublj lllWflt.lW 
QG~wgpmu ezt.ln'l. hn'l.Q L. uJmU ~nzm uwuGpljGbflQ hwt.[wQbpG up 
b[1L.wljw;wljwG Pll~P ub2, WlljW Gpw pwfl~flm~;mGQ L. hpup~ LWJ
Gm~;mGQ hwl[wUWfl ~LpGb[115 ~ptnubm[1p : 

1wzl[wp~l[w6 t , np =lGI}~wumwGmu upw;G 80 ULG hb~lllWfl lllW
flWOnL~JmGpg wubG mwf1p mw[1t.[mu t 6 liPLPWflll mnGGw hnrt , nf1p 
hbm ~np~mu bG wt.[bLP pwG 6 liLG mnGGw uGGilwmwppbp , WJUpGpG 
wt.lbLP zwm , pwG hnrt t umgt.[mu LljW(lW(llllWGJm~bp~ ~L.nt.[ : 

3mubU4n-p mt.lJwLGbpnt.[, b~b hbmw~w 20 mwppGbpp oG~wg
_,?mu hn'l.bpp llb~j1WI}WQPWJ~ Gbp~w mbUUj[! zwpmGw~t.l~ . WlljW wz
tuwphmu t.[wpbLwhnrtbpp 1/3-Q l.jl}wnGw qJnL'l.WlllGmbuw~wG oqmw
qnpouwG hwuwp n~ UjpmwGp: 

rG~UjbU gmjg bG tn4bL mumuGwuppm~JmGubp[! , pGw~wG LljWJ
uwGGbpmu 2-3 uu hwumm~;wG pbppp hn'l.wzbpmp qnJwguwG hw
uwp L4whwG2t.lmli t 200-1000 mwpp: UpG~nbn wpwqwgt.[wo tpnqpw
JP hbmL.wGent.lllWI1bi1P oG~wgpmu wnw2wgw6 GuwG hn'l.wzbfllllbflQ 
~wpnrt bG ezt.lbl-mwpt.lbl GnqGpu~ up QWGp opt.[w QG~wgpmu : 

uwtu~pG lunphpi}WJ~G Upm~jwG mwpwopmu 211WJpG hnuwGQ
Gbp[! lllWflb~wG wGL[bpwi}WI1~ mwGmu tpG 500 liLG mnGGw hn'l.WJpG 
qwGql[wo, npG pp ub2 LljWj1mGw~mu tp pnLJubppG uwm~bLil 1,2 ULG
mnGGw wqnm, 6 liLG mnGGw ~nu~npw~wG ~~m L. 12 lilG mnGGw ~w-
LPnLli: · 

Ubp unmwt.[np hwzt.[wp~Gbpnt.[ , 1w;wumwGp mwpwopmu wnw-
2WGmu bG 7 UPLPW(lll tunpwGW(lll ubl11[1 2f1WjpG hnuwGpGbp , npnGp 
ppbGg hbm ubpllwzmbppg hbnwgGmu bG zm112 20 ULG mnGGw hn'l.w
JpG qwGqt.[wo: U;l}mwpt.[wo hn11.p ub2 uwm~bLP m L4nmbGgpwL uwm
~bLP wqnmp, ~nu~npp L. ~WLmlip pwGw~Q unm 5 wGqwu wt.lbLP t . 
pwG wlibG mwpp hn'l. umgl[nrt LljW(lWj1UlWGJm~bpp lib2 brtw6 uGGr)w
pwpmwppbppG[! : 

Ubp hwGpwUjblllnL~JWG hnrtWJpG mwpw6m~jwG 2nlll2 75%-(} , 
pu~ LbnGwJpG 2112wGGbpp t.[wpbLwhnrtb(lp wt.lblP pwG 50-60%-Q bG
~wp~t.[mu bG 21lWJpG hnuwGpGbpp pWJ!?WJP~ qnp6mGbm~JWGQ : rG~
Ujbu gnLJg bG mt.lbL mumuGwuppm~;mGGbp(l , tpnqpwJp bG~wf1~t.lw6 
hn'l.wmwpwom~JmGGbpmu, tpnqpwJr ~bG~wp~t.[wo hn'l.bflp hwub
uwmm~1wup, umwgl{mu t 3-4 wGqwu L4W~wu pbf1p: 

Ubp u~wl{whnrt hwGpwUjblllnL~JWG LljWJUWGGb[1nLU hnrtbflp 
211WJpG , pwum L. nnnquwG tpnqpwG wubG mwpp upLpnGwt.lnf1 
11nuwpGbpp t.[Gwu t hwugGmu qJm'l.wmGmbuw~wG WfllllWilflnL~JW
G(l: 
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=!b'l.b'l.Gbp[! lt hnpflwnwm wG~pltGbp[! ubo t.l.Gwu bG ~wm6wnmu 
n~ urwJG qJnL'l.WUlUUlbUnLf*JWU[!, WJL Gwlt an'l.nt.l.flllW4wG UlUUlbUntf*
JWU liJmu DJnt'l.bflrG • .ewGflbtml hrflrnmbtuur4w4wG 4wnnLJgGbr£!, 
tu6nt'l.WJrG nL bp4Wf*nL'l.WJrG 6wGw~wphGbp[!, mr'l.liW~WUlbtnt.l. 
2flwupwpGbp[!, tunpwgGbtnt.l. qbmbrr m 2f1WGg.eGbrr hmGbfl[l Lt 
wnG: UrwJG 1946 "* hb'l.b'l.[! brltwG .ew11.w.erG m Gpw ubp~w4w 
mGmbuntf*JntGGbrrG hwugpbg pwLtw4wG ubo t.l.Gwu: q.JnL'l.WUlGmb
Untf*JwGG m WflfljnLGwpbpnLf*JWU[! ubo t.tGwuGb[l hwugpbgrG 1956 "* 
n11.2rr. 1959 "* llbpbfl qbmbrr pwr~rwgwo 211br!:!: n~ .er~ t.tGwuGbp 
~~wm6wnbgrG 1963 !=* hnp11wnwm wGi'lpltGbpG m hb'l.b'l.Gbp[!, rG~

~bu Gwlt 1964 "* qwrGwG ~Ghwtr9 WrlW2WQWO 2flWJrG mab'l. hn
uwG.eGbp[! : 

Swrwo.er turum uwuGwmt.twontf*JnLU[!, tWG2bflr n~ 6rzm m wG-
4wGnG oqmwqnromu[!, hn11.w~wzm~wG ur2ngwnmuGbp ~4rrwnbt[1 
wnw2 bG pbflbt hn'l.W0W04nLJf*r rGmbGurLt .QWJEWJntli : f1.U.tllruwGr 
(1971) mt.l.JwtGbpr hwuw~wJG, 2657,6 hwq hb4mwp [!GflhwGmp hn
'l.WJt"IG UlW[lWOnL[!f*jntGrg 1186,8 hwqwp hb4UlW[l 4wli 44,7%-[! bG
f*Wfl4t.two t tpnqrwJr , nprg f*nLJL hn'l.WUlWflt.l.WO' 21 ,8%, lir2W4 hn
'l.WUlWflt.l.WO' 15,8%, mab'l. hn'l.WUlWflt.l.WO' 7,1%: '-l.r6w4G Wt.l.btr 
Ltwm t tbnGwJrG hn11.wqnpow4wG 2f12wGGbpr zwqwGw4wqmJG hn
'l.brmu, ultwhn'l.bpnLu Lt wGmwnwmwLt"~wumwGwJrG hn'l.bflmli: UJu
mb'l. mwpwo.er 4burg wt.l.btrG bGf*wf14Ltwo t tpnqrwJr : 1974,2 hw
qwp hb4UlW[l [!GflhWGnt[l mwpwo.erg tpnqrwJr bGf*Wfl4t.two hnflb[l[! 
4wqumu bG 979,9 hwq hb4mwr 4wu 50,3% [!UUl npmu ur2w4 Lt m
ab'l. tpnqrwJr bGf*wr4t.two hn'l.b!ll:! qpw11.bgGmu bG 512,9 hwq hb4-
mwr 4wli 51 ,6%-[!: bf*b hwzt.tr wnGbG.e. np WJil mwrwo.erg 340 hwq 
hb4mwp qpw11.bgGmu bG wGmwnGbp[! , w~w umwgt.l.mli t , np tbnGw
JrG hn11.wqnrow4wG 2112WGGbrr mwpwo.er tpnqrwJr bGf*W!l44.w
Ontf*JnLU[! 4wqumli t zmr2 50%: 

'-l.br2rG 20 UlWflLtW [!Uf*WQ.QnLu hwGpw~bUlntf*jWG oqmwqnp
obtr hn'l.WUlW[lWOnLf*jntGGbf1[! 4fl6Wmt.l.bt bG 21 ,8%-nt.l., WJil f*t.l.ntli 
Ltwrbtwhn'l.bp[! ' 22,4, pGw4wG wpnmGbp[!' 33,4%-nt.l.: 

tpnqftw;ftmbuwl;ubpf!.- Swppbpmu bG hn'l.r 2flWJrG m .ewum 
4wli hn'l.liwJrG tpnqrwGbp: 

~pwJrG tpnqrwG wnw2wGmu t wG~pltGbpr. hb'l.b'l.Gbpr m 
i'lGhwtr 211brr uw4bpbuwJrG hnu.ebrr hbmltwG.ent.l. Lt wpmwhwJm
t.tmu t liw4bpbuwJrG hn11.wmwpliwG Lt ~npw4wnw2wguwG ~Ltbpnt.t: 

Uw4bpbuwJrG hn11.wmwpmuG wJG t, np wG~pltGbprg m ~Ghwtr9 
wnW2WQWO 2flW2t"lf*bp[!, hnubtnt.l. f*b.QnLf*JWU nL'l.'l.nlf*JWUp, 2WLn f*b 
.er~ hwuw~wijl, tLtwGmu-mwGmu bG hn'l.r Ltbpru. wubGwpbpflr zbp
Ul[!: ~nun11. 2nLP!:! tmomu-mwumu t hn11.r t.l.brru zbpmbpmu b11.wo 
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pmJubprG uwm~btr wqnm(! , :pnu:Pnrw4wG f*f*nt.G, 4wtrmu(! Lt WJt 
uGG'lwflwfl GJmf*bfl Lt WJil~runt.l. turum W'l.EwmwgGmu hn'l.£! : Uw-
4brbuwJrG trnqrwJr awuwGw4 hn11.r liw4brburG. hwm4wUJbu Ltw
flbtwhn'l.brmu, qnJwGmu bG zwm Lt"~n.er . hwqrt.l. G4wmbtr wnt.tw4-
Gbp: UJflllb~.emu, bpp t.l.wflbtwhn'l.bpmu wnw2wumu bG urG~Lt 5-10 
4wli 20 uli tunpntf*JWUP n'l.n'l.WUlGbp, npnG.e ~bG tuwGqwpmli qJm
'l.WmGmbuw4wG wztuwmwG.eGbprG lt hn'l.r hbmwqw uzw4ntf*JWG 
awuwGw4 hwpf*bgt.l.mli , t.l.bpwgt.l.mli bG , ubG.Q qnpo mGbG.e liw4bpb
uwJrG hn'l.WUlWpuwGr zrpwJrG 4wli wnt.tw4wJrG mbuw4r hbm: 

lo4 . 76 .~nllW4WJ~G trnq~W (Ullj~li1W4~ li1Wi1WOW2112WG~ 
Uwrwlil:i2 cumi'J.mli) . 

:)npw4wJrG tpnqrwJr awuwGw4 hwtng.ewJrG m wG~pltwJrG 
211b11r hqnp hnuwG.eGbp[! 'lwzmbpmu qnJwgGnu.'i bG ubo ~wlt"lbpr 
hwuGn11. n'l.n'l.wmGbp m ~npw4Gbp : :)npw4wJrG gwGg[! , 'lWzmbp[! 
pwawGbtnLt tfln.efl hn'l.whwG'lw4Gbpr. fldLtwpwgGmu t li2W4nLf*JnL
G[!, npr hbmltwG.enLt hu4wJw4wG mwpwont.f*JnLGGbp 'lnt!lu bG qwtru 
qJnL'l.WLnGmbuw4wG oqmwqnpomurg: dwuwGw4w4r9 ~npw4wJrG 
tpnqrwG hwm4w~bu qwrqwGmli t Lt"~mtur liwJpwmbuw4Gbpr (w
Ltwqw.ewpbp, 4wt.l.wJrG f*bpf*W.QWpbp, 4PW.QWf1b[l, WLJntLtrwt nt 'lbL
JntLtrwl pbpLtwo.eGbp) t.trw ~Ltwt.tnrt.two hn'l.wmwpwomf*JmGGbrmu: 
~wJwumwGmu awuwGw4w4rg ~nrw4wJrG tpnqrwG qwpqwgwo t 
u~rmw4r. u~wpwGr. q.mqwr.er. Umblt"lwGwt.twGr. Upnt.l.JwGr Lt WJL 
2fl2WGGbpmu: 

gwum tpnqrwG (!lb:PuwgrwG) wnwLtbtw~bu qwpqwgwo t mw
ijlwumwGwJpG, wGW~WUlWLnWLt"lwumwGwJrG lt wGw~WUlWJrG qn-
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Ul~Gbpmd: uwt't.Jlj~G d~nL!}JWU db2 WJG wnwGaGwU4bU wpmwhWJlll-
4.bL t 'lwqwt"uumwumd, Pwzlj~p~wJmd , UL!}WJ~ bpljpwdwumd, d~2~
Gwu~wljwG hwGpwU4blllnL!}JmGGbrmLd, '-lnL qnq.pw'l~ · UwpwmnLt~, 
4mJp~zl..t~. Uumpwt't.JwG~. fl.numnLt~. '-lnpnGbct~ dwpqbpmd: ~wdm t
.rmq~wG npnz ~w~n4_ 4_Gwu t hwugGmu Gwl.t ubp hwGpwl14blllmf}JWtJ 
Gwt"uwLbnGwJ~G qnmm npnz 2f12wGGbp~G. UpwpwmJwG hwpf}w4.WJ
p~G. <Dwdpwlj~ hnLtm~G . C~pwlj~ uwpwhwp!}~G. Ul.twG~ w4_wqwG~u . 
hwmljwU4bu L6~g wqwm4_wo hn11wqpmGmGbp~G : PmuwljwGm!}JnL
G~g qmplj f}nLJL 4wl14wljgwljwGm!}JnLG mGbgn11 hnllbf'l~ dwljbpbu~g 
EWd~G Ezmd, hbnwgGmd t pbpp~ LtwrbLwhnllo. pwgnLd pnLJubp~ 
wpuwmGbpG m mbll~E lllWL~u wzGwGwgwGGbp~ gpmwhwpdwGo: 
GwpctLtnll hn11~ dwuG~LjGbpQ LtGwumu bG UWlllllWZ 6~Lbf1G m pmJub
f'lD l..t hw6wt'u owoljmd 'lf1WUE: 

.ulj. 77.:::>npwljwJ~u tpnq~w~~ mtumr hbml.wuf!ul:ipQ 
(Ul.lj~lllwlj~ lllWf1WOWZf12WU~ ~pwzl:iu q)nLrJ.nLO). 

~wdm ~pnq~WJ~ wdbGw4_Gwuwljw[l alto ~nzm Ljwu ul.t ~n!}n
p~Lj[ibp[i bG .. npnGE hwqwpw4_np hbljmwp mwpwomf}JWG uwliuwG
Gbpmd nlGlwgGmd bG gwGEbro: 

~wdm ~n!}nf1~4D 'lwqwt"uumwGmu QG'lqf14bL t 12 dLG hbljmwp 
mwpwomojmG, Gwt't.Jlj~G tuU1U wpl..tbuwu 2f12WGGbpmu 4 ULG hblj
mwp qJnLilWlllUUlbuwljw[i hnllWUlbUEbf'l lljWppbflWPWil bU!}W[1Lj4_mu 
bG EUJdm tpnq~wJ~ : U~wJG 1961 !} EWdm ~nf}np~l.JD 'lwqwt"uwnw
Gmu. nLLjpw~GwJmd, fl.Ul>U1-mu t.J.GwubL m n~GlwgpbL t dbl.j dLG hblj
mwp gwGEbp: 
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nnnqLtnll 2f12wGGbpmd, hwmljwU4bu d~2~Gwu~wljwG m WU'lf1-
Ljn4_LjwuJWG hwGf1WU4DlllnL!}JnLGGbpmd, nnnqdwG mbt"uG~LjwJ~ nl 
6~zm Ljwqdwl.Jbf1l14dwG. 2f1dwG Gnpubpo t"uwt"umbLm l.t WJL U4Wlll6wn
Gbpml. qwpqwgwo t . WJUU4bu Ljn~Ltwo , nnnquwG tpnq~wG : nnnqLtnll. 
mbllbf1md LjwpbL~ t hw6wt't.J mbuGbL, !}b ~G lU4bu 'lwzmbp[] ubo Gnp
dwGbpmJ. m wpwq hnuwGEGbpml. 2f1bL~U wljnuGbp~ 4.bf12~9 !}W~Ltnll. 
2f1Df1Q n11n11md-mwGmd bG huljwjwljwG ~w~bp~ hwuGn11 pbpp~ hn11. , 
np~ hbml.twGEnLt tL t"u~um GLtwqmd t hn11~ pbpp~nL!}JnLUQ, l.t oGLJGmu 
pbf1EWlll4_nL!}JnLGQ: 

ulj . 78 . '-l.wpl:i[WhnrJ.Gfl~ f!WJ2WJnUJQ ~ljwpqwL[npl{wo hW[nQf!WJ~U 
2fll:ipnl{ (Ul.lj~lllWlj~ lllWflWOWZf12WU~ Ul:;o 'llwp(i~ q)nLrJ.nuJ) 

• trmqftwu l.L/WJtlwuwifnf1ml qn[7(muubf1tJ.' tpnq~nG l14f1ngbuGbll~ 
Wf'llllWhWJUlUWU ~[imb[iu~4_nL!}JnLUQ U4WJOwuw4_np4_wo t u~ ZWilE 
qnponGGbpnLt: UJ'l qnponGGbpQ pwctwGLtmd bG bpljm t"uup~· w) pGw
LjwG l..t p) ung~wL-mGmbuwljwG, npo l.JwU4Ltwo t dwp'lm mGmbuwljwG 
qnpomubmf}JWU hbm: 

PGwljw[i qnponGGbp~g b[i l.JL~OwJwl.JwG U4WJUWGGbpQ, nbL~b:f>Q , 
pmuwljwGm!}JnLUQ, bpljpwpwGwljwG Ljwnmg4_wOEIJ, hn11~ hwmljm!}
JnLUGbpo: 

4Lfttlwjwf;wu l.L/Wjtlwuub[1[! ubo lw~n4_ wq'lnLU b[i tpnq~n[i 
U4f1ngbuubp~ qwpqwgdwG flGmbGu~Ltm!}JWU Ltrw : Sb11muubp~ EW
Gwl.Jo, 'lf'lWGg ~GmbGu~t.l.m!}JnLUQ, mwpLtw QU!}WQEnLli pwzt'tJLtwomp
JnLUQ, lllDilnLUGbp~ hw6wt't.JwljwGmpjnLUQ l.t WJLU p[inpnzmu b[i uwl.jb
pbUWJflG hnuEbf'l~ qnjwgdwG hGwpw4_npmf}JmGGbp[i m ubompJnLU(l , 



u hbmuWL4I:iU, hnrtwmwpuwu pumbuupLj_mpJnLU[!: ru~ewu lllb'1muub
pp ewuw~Q zwm t, hwriwtuw~r b(j rwwue pwt.flLj_mu u ub6 rumbuur
Lj_mpjWUp, pu~ewu wuhwuw~wt.fl bu pwztut1.w6 mwpLj_w QUpwgemu, 
wJGewu trnqrwJr qwpq.wguwu Y.mwuq.Q uba t: 

tpnqpWJP pumbGupLj_mpJnLU(! L4WJUWuwt1_npt1_w6 t Gwu ouw6w6-
~r zbpmp hwummpjwup, oGhwLr pGnLJpnLj_ m pGmbGupLj_nLJpwup: 
UJUL4bU , bpb OJWU zbpl!lQ hwum t, Q.WflUWUQ pmn(j hWLnge t 
u~uLj_mu, WJU qmq.w~gLj_mu t Q.W/lUWUWjpu hnplfW12Wl11 wuopuubppu , 
hn'1Q lfbnuu uwnw6 t, WL4W tpnqpwu mctbrt t wpmwhwJmLj_mu: bpb 
ounwG QGpwgemu 2bpumpJnLUQ pwpopwumu t u OJnLUQ uwu-uwu 
hWL~nLU, WL4W puw~w(j t, q.wpGwG oGhwLr 2fl2WUnLU hqnp uw~bpb
UWJPU hnuebrr wnw2wguwu huwrwY.nrmpJmGQ Lflnerwumu t, u 
pumbGupLj_ hnrtwmwpuwu L4[1ngbuGbp lllb'1tJ ~bG mGbGmu: 

nLctbrt ewupubpp lfbl4EnLU ni upwJu ewum tpnqpwG t mctbrt wp
mwhwjmLj_mu , WJL Gwu 2flWJruo : ~wuru aJmuo mb'1wt.flntumu t u[l 
lllb'1r9 UJnLUQ, nrr hbmuwuenY. WJU lfWZLnnLU wuhwuw~wtll t ljnL
LnW~Lj_mu : =iWUflWL4blllnLPJWU Lbnuwjpu zwm 2fl2WUUbpmu hwl'iwtu 
Lflnunpw~Gbpmu m tbnGwq.nq.bpmu ~mmw~Lj_mu t 2-3 u u wY.bLflG 
hwummpjwup ouwzbptn, utJGilfbn LWU2bflp uGwgw6 uwubpmu OJW(I 
zbrmr hwummpJnLUQ 10-15 uu ill q.bpwqwGgmu: ~mnG ouhwL11 
ctwuwuw~ hqnp ouw6w6~ WI2W2WQWO tnb'1bflnLU ouhWLQ Lnuw~wG 
t, u wY.bLr mctbrt uw~bpuwJru hnuebr bu q.nJwumu, wnw2 pbflbLnY. 
hn11w6w6~p pGmbuu[lLj_ EWJEWjmu: 

Cwm mwpwawzr2wuubpmu (Uuwupw , Uznge, Uwpmmur. ul4r
mw~ . q_mq.wre. Umbt.flwGwLj_wG u wJLG), !fwzmbpmu ctwuwuw~w~rg 
onpw~(ibpp WI2W2WQUWU L4WLnl'iwnubpQ ~WL4Lj_w6 b(j hbug mwpw6-
emu OJWU wGhwUWiWL!l pwztuuwG hbm: 

nb[{lb.J;[!, QULn W~WifbUp~nu U.UnpnLur pGnpnzuwG, Lbnuwj[lU 
bp~pGbpmu tpnqrwJr pwtumr npnznrtG t: 11bLrb1>r LnWppbpQ " LWU2b
rr pbempJnLUQ, '1PPEWifflnLUQ, bp~wpmpJnLUQ, uw~bpunLJPP OuQ, 
~mpmt1_w6mpJmGQ, 2rhwt1.wer ub6mpJnLUQ u ouQ npnzmu bu tpn
qpnu L4flngbuGbrr qwpq.wguwu punLJpu m rumbuu[lLj_mpJmuo : ~Gw
~wu t, ruwwu LWU2Q pbe t m bp~wp , uw~bpunLJPQ ~mpmt1_w6 t , 
2flhWt1.WEQ ub6 1:, WJUEWU tpnqpwu mctb'1 t Lrumu u QU!fhw~wnw~(i: 
UpuwhwJwg LWG2brmu (hwrwY.wJ[lu , hwpwLj_-wpuumJwu, hwrwY.
wpubuwG, wpuULnJWU) OLj_wq pmuw~wumpJwG u wGpwLj_wpwp wq.
pnunur~wu hwm~mpjmuubpp L4WLnl'iwnnLj_, tpnqpw(l wt1_bLtJ mctb'l t 
WflLnWhWjLnLj_nLU, EWU Utnt1_bpWhWJWQ (hJnLUpUWjpU, hjnLUpU
WflUULnJWU , hJmuru-wpubuwu, wpubuwu) LWDI?brmu: 
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ulj. 79.1nrtw6w6ljtl QWJQWJnLUQ Ll:inuwLWU2I:if1nLU (UL.wur 
Ll:inuW2rt~WJtl hwrw~wJru LWU21:if1) . 
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Unl{nnwpwn LWCi2bnfl f}bf1nLf}JmGG wnmwhWJlilnLll bG wumfl
CiwGGbnnl{: LlbLflnnwmfll{ wztuwmwuf1ubnfl hwllwn (nnnqllwG [jwq
llw[jb[lLLjnLU, 2flllwG w[jnuubnfl 4mnwmmll , LWf1bflfl umbrtomu, hwn
f}bgmll Lt wJLG), nnmbrt qnno mGbuf1 n~ llbo f}bf1nLI}JmGGbnfl hwz
l{wn[jllwG hbm, f}bf1nLI}JmGG oG~mGL{wo t wnmwhWJLnbL pwgwnow[j 
f}l{bnn4. (0 ,01 , 0.02 Lt WJLG): 

LwG2fl f}bf1nLf}JnLUQ i :::: !!:_ e 
nnmbrt' h-Q mbrtwGf1fl bn[jm [jbmbnfl pwnonmf}JWG mwnpbflmf}

JmGG t, 
e -Q LWU2fl hnpflqnGw[jwG LnWflWOf1fl bn[jm [jbmbnfl llfl2Lt QU

~wo hbnwl{nflnLf}JnLGQ: 

Pnww/;wu ffwff/;ng(J WJU hmuwlfl q[lwhu t, n[lQ hnrtbflQ LLjWh
LLjWCimll t wnwqQCif}wg tnnqflwJflg: Pwqllwf}fll{ mumuGwuflnmf}JnLG
Gbno gmjg b(j m4.bL. nn LPWflf}Wll pmuw[jwCinLf}JWllp owo[jl{wO hn
rtWLnW[lWOnLf}JnLUUb[lQ hwubuwmwpwn ~wG~wrt bu buf}wp[jl{mll 
tpnqflwJfl: lJflG~~bn tnnqflwG linLbqGmll t pGw[jwG pmuwowo[jngflg 
q[lljl{wo hnrtwlJmnnubpmll, f1WllflG lt 2nLflQ, nnnuf1 unl{nnwpwp hnrtfl 
PW[lb[jwllubnu bG, WJU ~blljf1nLll l{bnwol{mu bG ~wctwG f}2UWllflubnfl : 
gwllflG, nn ol{[jflwGnuGbnflg tunGwl{mf}JnLG t pbnmll , WJctu pmuw
owo[jmJI}flg qmp[j LnW[lWOf1ubpmu f1zmll-mwumu t WJU hnrtQ . nnflu 
wnw2 4JWUf1 t[l LnWLpu : 

4.bf12flu hwnJmnwuJwlJGbpmu tnnqflwJfl hfluuw[jwu Lljwm6wno 
wumwnub[1p n~G~wgmllG t: Upltw~wnowJpu bp[jnubnmu wumwnGb
flQ hwmmll bu qwGwqwu mbtuufl[jw[jwu 4mLmmpwGbp uzw4bLm 
hwuwp (umn6. qbmGwGmz, [jwm~m[jwown , pwupw[jbGfl, f}bJ) : 
Unltw~WflOWJflO hnn~wnwm wGonltubnQ 22mu mwumu bG hnrtQ . nno 
wGmwnwjflG pmuw[jwumf}JWU n~G~wguwG hbmltwuf1nl{ uuwgbL t 
WULljW2LnlljWU : 

4mLmmpw[jwu pnLJubpo L4Whmu bu mbrtmliubnfl zm112 10%-Q, 
flu[j wumwnwJflG pmuw[jwmf}Jmuo· 30%-o : Pmuw[jwumf}JWG wp
LiwmwJflG hwuw[jwpqQ 4wnbLfl t hwubuwmbL bn[jwf}pbmnuJW wp
uwmmpwJfl hbm, nflQ hnrtfl wnwuoCimf}Jmuubno LiflwgGmu t liflli
Jwug, 2fl2WLJlw[jmu uwuGfl[jGbpQ m ~flliw~pmu hnrtwmwnuwuo: Pm
uw[jwumf}JnLCiQ, LW4.wgCibLn4. hnrtr umnm[jmmpwu. w4.bLwgCibLn4. 
hmumup f1wuw4o. pwnbLw4.wbLn4. hnrtr wqnnunuflwljwu hwm[jmf}
JmuubflQ, pwponwgGmu t 2mn 4Lw0bLm m LLjwhbLm oG~mGw[Jmf}
Jmuo. lt hbmltwLLjbU, Liw[jbpbUWJflri hnuf1bflll qnjwguw(j huW[lWL{n
jlnLf}JnLUUb[lQ: Pmuw[jwOmf}JnLGQ OJnLUQ Lljwhmli t ~w zmmu Lt Gl{w-
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qbgumu [jwu Lflfl4. l{bpwgCinLLi hnrtfl uwn~bw : 4.bf1211Gu ubo ~wLflnl{ 
wq~mu t qwnGwGwJflG aGhwLfl GbnMuwu 4.nw : 

Swnpbn pnLJubn hnrtWL4W2LnL4WG mwnpbfl hwm[Jmf}Jmuubn m
Gbu: UubGwpwnon hnrtWL4W2Lnl4wG hwm[jmf}JmGubn mubu wGmwn
Gbno (pGw[jwG, wnhbumw[jwu) , wGmwn-I}LJlmmGbnno: Pwpon bG 
Gwlt puw[jwG pmuw[jwumf}JWCi (tunmwpnLJubnfl) hnrtwl4W2Lnlljwu 
hwm[jnLf}JmGGbnQ. WJCimhbmlt hbnf}w[jwumf}JWLip ljwflbLfl t ~wubL 
L4Lnrtwmm, WlljW Lt lJmLLnmpw[jwG gwunl{fl pnLJubno: Cum npnu~ . 
gwGnl{fl pnljubnflg wubuflg PWflOfl hnrtWL4W2LnlljWG hwm[jnLf}JnLCiubn 
bu ~nultnpmu UflWUf1, nnnuf1 wl{bLfl mltw[jwu ctwuwGw[jnl{ hwllw
mwnwo hnrtfl uw[jbnbuo owo[jmu bu pmuLU[jWUnLf}JWlip: Uju mbuw
[jbmpg wubGwpWJlOfl hnrtWL4W2lillljWu hwm[jnLf}JmGGbfl bG ~nultn 
nmu pwqliWUJW tunmwpnqub[lQ, Wjumhbllllt wzGwuwgwGGb[lQ, qw
nuwGwgw(i[ibno Lt Wlljw zwpwhbn[jbpo : Pwgfl WJ~. zwm [jwpltnn t 
l{b[lbfllJflJW Ill WJlUWLnWjflu qwuql{WOQ: 

'f)wmwhw[jwG ~t . nn zwnwhbn4 lizw[jwpnqubpfl ~wzmbnmu l{b
qbmwgflwJfl u[jqpGw[jwG 2112WUnLLi, f1Wufl ~bn l{bnbp4f1JW m wnllw 
LnWJflG qwGql{woo f}nLJL t qwnqwgwo, tnnqflwG mctbrt t w 11mwhw1m
l{mu, flu[j l{bqbmwgflwJfl l{bp2mu, bpp hqnn l{bpqbmuJw m wnuw
LnWJflG qwuql{w6 t wnw2wumu, tnnqlmG L4nngbuubno turum f}nLLW
umu bG 4wu unquflu4 flul4wn [jwutul{mu: 

Llj . 80.'ln11.w6wolj~ hwuw111wrwo f1WJf1WJnLU 
[brJUW[WU2b[1nLU ('-IWJQ~ 111W[1W6wzr2wu ) 
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~mzwnwpwgfinrz tlw;rwmbuwljfibrft pfim;po UJWJUwGw4nrnJ.mli 
t bGpwhnrt~ 6w~mn~bGmpJnLUIJ l.t Gnw pGmJpiJ, 2f1WpwlllwugmpJm
G[!, 211~ f!WJEWJ~~ qnn6mGbmpJWUIJ ll~UWilflbtm mGw~mpJnLU(l, 
hwGpwtnbuw~Gbfl~ tm6bt~mpJWG wum~6wGQ l.t WJLG: 

Ubn mumuGwu~flnLpJmGGbf1~9 (t.=lWJflWUJbl.llJWU) UJWf1q4.bL t , 
nfl =lWJWUtnwG~ UJWJUwGGb[lmli, ~G~UJbu Gwl.t UGilfl~nll_~wujwG UJmu 
hwG[lWUJbl.llmpJmGGb[lmU, hnrtwnw2wguwG UWJflWl.llbuw~Gbfl~ w
nwGaGwhwm~mpjmGGbfl[! (Lllmtufl, hb2ll1f!WJ!?WJ4.nrt. ~WflOfll.t WJLG) 
UJWJUWGwll_n[lmli bG n~ U~WJU tnnq~WJ~ qwnqwguwG ~GmbGu~ll_mp
JnLUIJ, WJLI..t pGmJPIJ (Liw~bflbUWJ~G, an[lW~WJ~G. Liw~b[lbuwj~Ci
onnw~WJ~G): 

Ub[l hwGflWUJbl.llmpJWU l.llWflWOpmli OnflW~WJ~G t[lnqhwG qw[l
qwgw6 t WJG qwGqll_w6Gb[1mU, n[lmbrt QG~w6 bG Lllmtufl, hb2ll1f!WJ
pwJt.f.nrt hnrtwnW2WgGnrt UWJflWUlbuw~Gb[l : PGw~wG t , llflWGflg 
~wtull_w6 hw~wt[lnq~nG u~2ngwnmUGb[1~ hwliw~WflctiJ Lllntull_mli t: 
:Jn[lW~WJ~U tnnq~w l.llW[lWOnLU umwgw6 2112WGGb[lmU ~wU qwGq
ll_w6Gb[1mU hw~wtnnq~nG Ufl2ngwnmuGbfl~ hwuw~w[lqmli UJW
hwG24.md bG w4.bLh flGmbGuflll_ hnrtWUJW2li1UJWG brtwGw~Gbfl, wGh
nwdb2ll1 t llWilUnLU Ull1brt6bt hw~wOn[lW~WJhG WUUlWilWJflU 
l.llU~Wfl~Ubfl, wGh[lwdb2l.llnLpjwG llbUJpnLU ~flflwnbl Gwl.t hflllflnl.llbtu
(j~~w~w(j Ufl2ngwnmliGbn: 

~wG~ nn l.llWflpbfl UWJflWl.llbuw~Gb[l l.llWflpbfl wumf16wGfl bG gb
LibGmwgw6, mGbG l.llWflpb[l ~wnmgt.f.w6p m LlltunmpJmG, Lm6bth w
rtbflh UJW[lmGw~mpjmG, hbml.twUJbu, t[lnqflnG UJ[lngbuGbflh G~wl.ll
Liwup gmgwpbflmU bG l.llWflpbfl llflUWilflnrtw~wGmpJmG, l.t hnrtwq
nmGtn[! l.llW[lpb[l flGmbGuflll_mpjwUp t f!WJf!Wjll_mu: 

=lnrtWCfflnLUtn~ flGmbGuflll_ f!WJEWJUWG l.t, hbml.twUjbU, On[lW~W
JflU gwGgfl qwnqwguwG qnnomu ub6 llbfl t tuwrtmU n~ UflWJU UWJ[lW
Ulbuw~fl LlltunmpJmG[!, WJLI..t Lllmtun UWJflWl.llbuw~Gbnh 2bnm~ hwu
mmpJmG(!: Qum nnmu, n[lpWG Lllmtun UWJ[lWUlbuw~fl 2bflll1[! Ub6 t , 
WJGpwG WJU pwgwuwpwfl t WUilflWilWnGmu hw~wtrmqflnG ll~UWrJ.
[lnrtw~wGmpJwG 4.nw. l.t WJGpwG wt.f.bLh f1GmbGuf14. m wnwq t pwJ
f!WJ4.mu hnrtwqnmGmo: 

~nrzft hwmljmp;mfifibro ub6 WqllbgmpjnLU b[i pnrtGmu tnnqflnG 
UJflngbuGbflfl qwnqwguwG 4.nw: =lnrtw2bfll.llh hwummpJmG(! (hqn
flnLPJnLUIJ), ubtuwG~~w~w(j ~wqUIJ, Ul.llflnL~UlnL[lWJhG 4.fl6W~(J. hm
umu~ UJW[lmGw~mpjmG[!, ~LwGll_w6 hfldpbflfl pGmjpG m pwGw~o l.t 
WJLG ub6 ~w4lnll_ nnn2mu bG hnrth 2m11 ~LwGbtm m UJWhbLm hwm
~mpJmGGbno: PGw~wG t. flG~pwG hnrth wqpnGndhw~wG hwm~mp
JmGGbfliJ LW4. bG Wfll.llWhWjl.llll_w6, WjGpwG ub6 pwGw~mpjWUp hw
tngpwjflG m wGonl.twJflG 211b11 ~wnnrt bG ~twGbt m Ujwhbt flflbGg ub2 . 
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UWf11JnL U1UU7buwftwu qnf16mubmp;muf! tpnqtJwJr pGnLJpG m 
j1GmbGuj1l{mpJmGo UjWJUwGwl{npn'l 4wpl.tnr q.nronG t : ~n11r wGhw
uw4wJ1q. UzwljmpJnLUQ, wpnmGbfltJ q.bJ16wGrwpbnGL{w6 zwhwq.nn-
6mUQ, hn11.brl1 n( tubLwgtJ oq.mwq.nromuo. wGmwnGbflr wGtuGw hw
LnnLUQ, nnnq.uwG n~ nwgjlnGwL LnbtuGr4wJr 4rrwnmuo l.t wn utuwt 
mGLnbuw4wG q.nnomGbmpJmG wnw2 bG pbflmu u1pwq.wgl{w6 tJln 
qjlnG UjJlngbuGbj1 , hnflWOW64tJ pwjpWJnLU, hn'ltJ pbrntJmpJWU Gl{UJ
qmU l.t Grw wrmwflrn'lw4wGmpJWG rl?bgmu: 

trnqjlnG pmnG lllrngbuGbp bG qwrq.wGmu uwuwl{wG11 ub6 pb
pnLpJmGGbr l{wJlbLm lL WJUU1b'l Q.JnLflWU1GLnbuwljwG LJmLLnnLJlWUbfl 
uzw4bLm flbUjpmu: UjlG~!lbn GuwG hnflWU1Wj1WOnLpjmGGbro 4W[Hlll 
bG ownwJbL npUjbu tunLnhWJlp , UjLn'lWU1nt 4mLLnnLJ1Wubfll1 w6bguwG 
(nnnq.liwG UjWJUwGGbrmli) l.t 4wu tL wGLnwnwJtJG l11G4wr4Gbfll1 hllLl
GwflpliwG hwuwr: Urwq.QGpwg tJlnqjlnG lllrngbuubpj1G GUjwumnu.J t 
bfl4flwq.nrompJwG gwor 4ntLU1nLJ1wG, Grw j1Gmbuuj1l{ hwuw4wrqb
fll1 pwgw4wJnLPJnLUQ l.t WJLU: 

Llf. B2 .1 f/!J.WOW O{ft1 pW)PWjnLuf! LboUW/o'U Wflnl!IUbflntu 

(Ulfi~WUllltJ. Wf"lrlliiWf1WOU1zf12Wf"lrl 4.WflfJWp lnt{1 (jjnt~ntL\) 

Urwq.oGpwg trnqtJwJr qwJlq.wgliwGo GUjwummu t Gwl.t wpn
mwl{WJflbrtJ q.brwrwobgmuo: 3mrwpwG~JnLJ1 hn'lw4mnJl ouflmuw~ 
t 4brw4rbtm nrmzw4r pl{nl{ tunmw4br ljbG11wuj1Gbrh : trp mtDwt 
hnflW4l1lnJlj1 4.JlW 4bGflwGj1Gbj1j1 pjll{G wl{bLWGmli t , wGtumuwt.flbLtm
rbG wnw2wumu t Q.bj1Wf1WObgmU, pwGj1 nr tuwtuUll{mu t W[lUI-
6bguwG m pmJubpj1 4_brw6j1 lib2 bflw6 hwl{wuwf1w4znmpJmuo : 
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UGwumGGbpj1 Q.LtuwpwGw4r wl{bLwguwG !lbUjpmu 4bGflwGj1GbpQ 
n(G(wgGmu bG n~ pb tumnj1 l{bpwoo («mn4nuo»), WJL hj1uGw4wG 
«4Wlljj1U1WLQ»: 

tpnqtJwJr hbmlLwGpnl{ turum t.flntul{mu bG hn'lblll1 hwm4mp
JmGGbpQ lL hwm4wGj1zGbpQ , Gl{wqmu t hn11r hqnpmpJmGQ, GpwGmu 
wl{bLWGmu t 4dwtupwjj1G mwppbpj1 pwGw4o: UJG obnp t pbpmu hw
ubuwmwpwp pwg q.nLJGtJ , 4nlllmwGmu t hwmj14w~wt.flw4wG ljwquQ, 
ubtuwGj14wLJwG 4WQUQ wl{bLtJ pbplL t flWnGmu , PWJPWJL{mu t 
umpm4mmpwG, l{wmwGmu bG 2f1W~j1qtJ4w4wG hwm4mpJmGGb(lQ , 
hn'lnlll UjW4wumu t ur4rnopq.wGj1quGbpjl pwliw4o . PnLLWlimu Uf1W 
4bGuwpwGw4wG w4mrl{mpJmGo: UJu pnlnf1r hbmlLwGpnl{ Gl{wqmu 
bli uzw4Ltn'l4nqmmpwGbpjl pbppwml{mpJmGQ l.t pGw4wG hn'lwhwG
flW4Gbpj1 wpU1Wfl(ln'lw4wGmpJmGQ, l{wmwGmu pbppj1 npwlJo : Pwgj1 
fl(lWGjlg, tpnqwgl{w6 hnflbpmu ubowGmu t ubpbGwGbpj1 m q.np6j1p
Gbpj1 pwun11 opq.wGGbpj1 uwzl{w6mpjmGQ , hn'ltJ uzw4nLPJWU 6wj1•
ubpQ, pwpopwGmu t W(lU1Wfl(ll{n'l upbppGbpj1 j1GpGwpdbpo: 

ulj . 83.Uwuuwm4_w6 t{WflbLwhn'1tfl Swt{mz~ 
lflW[lUJOUJ2fli'WUnul. 

tf1nqftnu Uff1ngbuubf1ft nwnuJuwuftf1nuJf!: Ur11JmGwl{bm hwljwt
rnqjlnG uj12ngwnmuGbJ1 uzw4bLm hwuwr wGhflwdbzm t jluwGwL t
rnqjlnG lllrngbuGbrr qwrqwguwG j1GmbGuj1l{mpJntGG m 11f1WGg OJ111-
Gl!J(Wt.fl ntpJ mGGbrQ: 

LbnGWjjlG uwrqbpmu, l11Wj1WOpj1 tuhum 4l11!1U1l{w6mpJWU zGnp
hjll{ n~ Ub6 U1W(lWOntpjWG uwhuwGGbrnuj ZWUl hwowtu t.flntul{mu b(j 
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hnll.WQ.nJwgt'iwG q.nponGGbp[! ' nbL~b~~ UjWJUWGGbp(!, UWJflwmbuw-
41J , pmuw6w6lj[!, 2flW2bflUWJ~G nbct~t'iGbp(! !... WJLU, np(! !... wnw2 t pb
flnLU hn'1WJpG owoljmJ~~ ummljUlnLflWJ~ !... hn11.~ h~uGwljwG hwm
ljm~JmGGbp~ tu~um trni.Potum~JntGGbp: '1-bn wt.J.bLilG, hwtiwtu t'iblj n ~ 
ubo holl.whwGI'fw4r uwhuwGGbpmu, op[l qpw11.bgGmu t 3-5 hblj
lllwp~g n! wt.J.bL~ mwpwom~jntG, tL !bG.Q tunumt'i t'ibo qwGq.tlwOWJjlu 
mwrwom~jmGGbp~ t'iwupG, hwG'l~ti.!nLU bG mwppbp 'l~fl.RWI'fflUWG 
LWG2bp: fantJL ~b.R hwp~m~JmGGbp~ ljn11.2~G mwrwot.J.mt'i bG qwn~
ljnll.. ~b.Q, GnLJG~ulj 'l~E LWG2bfl, 0[11llbll. ol..wt.J.nrt.J.mt'i bG mwppbp hqn
flnL~JWG, mwppbp _ewGwlj~ hmumu m ljwppoGwmGbp UjWpmGwlJnll., 
mwppbp t'ibtuwG~ljwljwG ljwqt'i, UUlflnLI.jtllnLflW, 2flW~~q~ljwljwG !... 
WJL wq.poGou~wljwG hwmljnL~JmGGbp mGbgn11 hn'1bf1: UJ'l pntnr 
~t.J.wpljt.j_wo hwmljm~JmGGbpiJ ho11.~G lllWL~u bG mwppbp hwljwtpn
q~nG llPllWilflOil.WljWGnL~JnLG: 

~wljwtpoq~oG t'i~2ngwnmt'iGb[1[1 ti~zlll Gwtuwq.6btm. WJU liwL1 
WJG hOil.Wl4W2Ull4WG bll.WGWlj[! tubLWQ~ m hpt'iGwt.J.nrt.J.w6 [!0Ln[1b[m 
hwt'iwp wGhpwctbzm t nbwL Ujwmljbrwgmu mGbGwL tpnqtmG Ujpn
gbuGbpp pGmbGu~t.J.m~JWG, u~wt.J.op ctwuwGwl.jwli~2ogmu m li~wt.J.np 
mwpwom~JmG~g mwpt.J.wo ho11.~ .QwGwlj~ uwu~G : 

Uot.J.orwpwp hnll.WillWflliWG ~GmbGu~t.J.nL~JnLG(! onozwl.j~ ctwliw
Gwljwhwmt.j_wooul (liblj wGopu~ . ublj 2flUWG ctwuwGwlj, q.wpGwG 
oGhwLr ljwu poLJubp~ t.J.bq.bmwgpwJ~ [!G~wg.Qmt'i lA WJLG) wrmwhwJ
mmu bG tunp. ubmp-ot.J. ljwu moGGwGbpnt.j_ ublj hbljmwrr hwzt.j_nt.j_: 

~Oil.WillWflUWG ~GmbGu~t.j_nL~JnLUIJ mwpt.j_w [lU~WQ.QnLU ~liwGu:
LnL hwUW[1 wGhrwctbzm t mGbGWL Q.nLUWflWJpG gmgwGpz hnll.w
UlW(1UWG pOUlbGu~tlm~jWG uwu~G: Swntl.w POLOfl bll.WGwljGbp~G . 
wGhpwctbzLn t ljwGoGwt.J.nr l.jbflti.!nt.l. npnzbL wubG u~ wGopL..~. JnLflW
.QwG~JnLfl 2f1UWG [lU~WQ.QnLU , 6GhWLP wupn11.2 ctwuwGwljwhWUlLtw
omu UlW[1l.j_WO hn11.~ .QWUWI.jQ : 

~wr~ lllW(1WOnL~JmGGbpll nnoq.t.J.oll. holl.bflnLU, ~G ~Ujbu, oppGu1lj' 
Upw[1WLnJWG hwp~wt.J.wJflmU, tnnq~wG wnw2 t Q.WL~u u~wJG nnoq.
t.J.oll. 2flbrot.J.: '1-pw hwliwp tL onoq.liwG ctwuwGwljwhwmt.j_womli , WJ
upG.QG pnLJUOfl~ t.j_bq.bLnwg~WJ~ [!U~WQ.QnLU mGbgwo hOil.WLnWflnLUQ 
pGornzmu t lllWflt.l.WG[! : LbnGwJ~G brljpwq.npowljwG 2fl2WGubrnu\ 
onoq.tloll. holl.bf1[! [!Gljwo bG O! u~wJG hwn~ mwnwom~JmGGbrmu . 
wnl.. LWG2bpmu: ~w6wtu nnnq.t.J.oll. holl.bpmu Q.JnLil.WLnGmbuwljLU G 
lizwljwpoLJUOfl(! (crtuwtunm, bq.~UjLnWgopbG , ljbp~ tiw\.jGI'fOJl, ljWflUlll 
~Pl u WJtG) uzwl.jmli bG li~G~u 10-12° u l'fbn wt.J.bl~ ~bem~jWG LWU2b
flnLU, ~ulj ti.!LnJlWLnmGbn~G hwmljwgt.j_mu bG GoqG~ulj 15-20° !... wt.J.btll 
~b.Qm~JwG LWG2bf11J : U11.uml.. q.bm~ 2f1Whwt.J.w.R wt.J.wqwGmu (r2uwCtr 
UlW[1WOW2fl2WG) 2nlf12 2650 hbljLnW[1 onnq.t.J.oll. holl.bfl~Q 43,6%-(! QG-
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ljwo t 6°, ~ulj uGwgwo 56,4%-[! ' 6°-pg PWflOfl ~b.QnL~JWU LWU2brmli : 
ut'iwG LnW[1WOnL~jnLGGbpmli tnnq~wG WI1W2 t Q.WL~U 0! upwjG onnq.
t.J.oll. . WJLLI hWLOQ.QWJ~G nL wGopl..W2[1bpotl, nLULn~ hOJlWUlWflllWU jlG
mbGu~t.J.m~jnLU[! Ujbme t ~uwGwt onoq.liwG m uwljbpbuwJrG holl.w
LnW[1LiwG q.mUW[1WJ~G ornzt'iwG 6wGwUjW[1hot.J.: 

LbnGWJ~G 2fl2WGGbpmt'i tpoq~nG UjpngbuGbpp ~GmbGuttt.J.m~Jm
G[! onozbt~u wGhnwctbzm t mzwl'fflnL~JntG 'lWflOGbL uu ublj hwpgp 
t.J.pw: Ulfl~ bpljpGbp~ zwm uwnqbpmu, 0[1UjbU LjwGoG, ounwG[!, Wj
urG.eG ljWJnLG oGwowolj~ wnwpwgt'iwG 2fl2WGnn1, holl.WUlWflnLll !P 
Gljwmt.J.mt'i , ~ulj hwnwt.J.wjpG uwpqbpmli , WJ'l ~tlmt'i u 1WJWUIJ1Uj: 
Gmt'i, MnwG [!G~wg.Qmt'i hwtiwtu b11.wGwlj[! pwtlwljwG mw.QwGmt'i t 
wnwp pb[1bLot.l. oGwowolj~ Lfl~tl hwumu (hwm4wl.4bu wpl!whwJwg 
LWU2bflnLU): UnW2WQWO uw\.jb[1bUWj~G hou_Qbfl(! q.njwgGmt'i bG holl.W
LnWflUWG l4[1ngbuGbp Gwu MnwG [!G~wg_emt'i : 

UnwGo~G mwpwowzppwGGbpmu (uoJbL~pbpJwG, Swtlmz, Ubll.flr . 
YWUjWG u waG) MnwG [!G~wgemu 6Gwow6ljp L4Wflpbpwpwp hwt
~nLU(! WJU h~t'iGwljwG UjWLnriwnGbnllg t'ibljG t , Ofl q.wpGwG oGhwtr 
ctwliwGwlj ~GmbGu~tl holl.wLnwpmt'i ~r Gl.jwmt.j_mt'i : UJG mwrrubppu, 
bpp q.wpGwG[! oGhwl(! qmQ.W'lPl4ntt'i t wGopL..Gbp~ zppwGpG, wnw-
2WGmu bG liwljb[1bUWJt'tG hqn[1 hnuwG.QGbp, u hn11.w6w6l.l(! lib6 ttu
LnbGuptlnt~JWUp t .QWJEWJtlmt'i : ut'iwG 2f12WGGbpmu wGhpwctbzm t 
hn11wLnWf1UWG hwzt.j_wnmu(! ljwmwflbL o! t'ipwJG q.wrGwG , wJt.l.. 
ounwG oGhWL~ ctwuwGwlj: 

Swpt.j_wo hnll.~ .QWGWlliJ nrnznu1 bG lllWflPbfl t'ib~nllGbrmtJ. : 
Umopu pbpmt'i bG.Q WJ'l ub~n'lGbpll zwm hwt'iwnolll G\.jW(1WQ.flnL~JnL-
GQ: 

1. nrznrzwm0/;f1/J OWL/WL/Jt.Wt/JlfWU LflipnfJ/], ! UWJWO LnWLPU t lio-
LnWtlOf'l mLtJwLGb[1, uwl.jwjG llWZLnWJ~G hn11.wtpnqtmG mumt'iGwull
flnL~JmGGbfl~ ctwt'iwGwlj lj~pwntlmt'i t hnJlWLnWflUWG rGmbuurt.J.m~
JWG t.J.bnwpb[1JWL [!G'lhwGmp LnLUWLGbp umwGwLnt hwt'iwp: UJu lib~n 
lliJ ljwpbt~ t lj~pwnbt Gwu hwljwtpnq~oG u~2ngwnmt'iubrll 
Wfll'fjnLGwt.J.bUlnt~jWG ULnntq.t'iwG W(1LnWI'fflW\.jWG Lflnpobpmu: ~nll.W 
LnW[1nLU(! opnzmt'i bG hbLnuJWL pwGwountl' 

p::;;1 0000 s ·a , nrmbll.' 
3 

P- G LnW[1t.J.w6 ho11.~ _gwGwljG t U -ntl, 2 
S-(! n'10il.WLnGbpll hwllltlw6_g~ [!UI'fhwGmp uwljbpbuG t t'i -ntl, 
a- G nJlnll.WLnGbfl~ bpljW[1nL~JmGG t t'i-otl: 

2. Bglif1/1 m hlif1w/jwj/1 LflipnfJIJ lj/Jf1wnmlf t;[J L4Wf1qbtm holl.W
mwpuwG ~GLnbGu~t.l.m~JnLU[! npnzw4~ ctwliwGwljwhwmtlw6oul: 
lflw[1pbpwpw[1 ~wlflbtotl ho11.~ hqopm~JWG Gtlwqmli[! , orozmli bu 
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mwpLl.w6 hnl'\11 pwuwlm: UJU ab~nt'l(J hwm4wUjbU IJUI'\nLULl.W6 t QUI
am tpnqpwJt'l pumbuupLl.m~JmuiJ npnzbLm hwowp: 

3. =fnupWhf1WU/Wf1W/jU/;f1ft WUpWUU}WU U!J{Jnl]f! hWOWpLl.mO t hn-
1'\WUlW["lOWU pumbuupLtm~Jwu npnzowu wnwLl.bL hwLl.wump db~n11 : 
Uju ob~nt'liJ huwpwLl.nfmL~JnLU t UlWLPU nrmzbLnL dw4bpbuwjpG hnu
QP qnp6w41191J Ljnuljpbm n~ ob6 mwpwom~JwG uwhawGGbpma: Ub
~nt'lll tm~JmGG WJG t , np LWU\!P bpljwJGpnLl. npnzwljp LWJupnLl. wG-
2WUlntO bG (hnll.W~Opbp 4u.inmgblm 4wd ObUlW'lJW ~p~bll.Gbp(J hn-
1'\nLO wupwg£ibLm 6wGWUjWJ1hnLl.) npnzwljp dw4bpbun4 hnupwhpw
UjWpw4Gbp, npnGg umnpJlG awumo mbll.Wt1[1nLO bG hnupwhwLl.wpp~
hnupwpwdwGp~ hwpawpwGp: UabG wG(lpl.tJlg hbmn hbll.m4 l.t Ljwp6p 
hnuer hwzLtwnma bG 4wmwpma m npnzmd hn11.wmwpawG pumbG
urLtmpJm£iQ: UmwgLl.w6 mLl.JwLGbpQ hwzLl.md bG db4 hbljmwpp hw
uwp l.t W[1U1WhWJUlnLO 03/h Ljwo m/h : uljwpwqpLl.nll. db~nrm wGhpw
d'bzUl t LjppwnbL ml.tw4wG umwgpnGwp mumaGwuppmpJmGGbpp 
hwowrr 

4. (/)npppphwt/wp wt./wqubp/7 wupwmuwu Lfbpn!]nt/4wp6p hnu
Q(! hwzLtma bG (lnpw4wdbp(l mwpw6m~JmGma Ljwa qbmwJpG gwG
gma· owljbpbuwjpG hnuppg GdmzGbp Ll.bpgGbLm 6wGwUjwphnLl.: UJu 
ob~nt'l(! UlWLPU t hnll.P tpnqpwjp pGmbGupLl.m~JWG dwupG wopnll.-
2nLPJWOp Ll.bpgpw6 dl12ru mLl.Jwtubp 2rhwLl.wpp Ll.bpwpbpJWL. WJL ni 
~b 4nG4pbm mLl.JwLGbp wnwu(lpG tpnqwgLl.w6 mwpw6er hwowp: 
udwG ob~n11nLl. mumauwuppmn~JmGubp 4wmwpbtru umwgLl.md bu 
gw6p mLl.JwtGbp, pwGp np 2!1WJpG hnuwGpGbpnLl. mwpLl.nll. hn11.r dp 
uwu(l Ljnu.nw4Ll.mtl t 2rhw4wpp mwppbp owubpmli l.t hGwpwLl.nr ~r 
trumo LPP4 hwzLl.wpLJbt mwpLtwo hni'\Q : Oppuwlj' qbmbpma Ljwpop 
hnup npnzbLru (tpnqpWJP ont'lmt). mwpLl.w6 hn11.wqpmum1J unLtnpw
pwp ppwljwG hn11.wmwp4w6 qwGqLl.w6p 10-20%-G Ljwqama: 

,gwom tpnqpwjp rumbGurLtmpjndiG mumliGwuppbtm L WJ'1 
(ll.tnLl. mwpLl.w6 hn11.wqwGqLl.w6(J iWLflblm mwppbp Ob~n11ubp nt 
uwppbp 4wG: ~wam tpnqpwJJr pumbGurLtm~JmGIJ npnzmo bu GwL 
Op4pnnbLtJb-1>p Lflnlflntum~jwu iWLflmdGbpp db~nt'lnLl., 11W2U1P owljb
pbupG tu~Sr 4zrn(! Ll.wflbtwzbpmr tu~Sr 4znr hbm hwliwrmttnLl. L WJtG : 

::>nrw4Gbpp w6r l)pGwdr4wG mumaGwuppbtm hwawp mb
ll.Wt'l!lmd bG ozmwljwu hbGwupzbp (nbUjbpGbp) l.t LjwunGwLl.nr Ljbp
L4n4 Ljwmwpmo (lLw~wlflmdGbp onpwljGbpp tunpmpjWG l.t LWJUnL~
JWG wiSp Ll.bpwpbpJWL: Uju 6wGwUjwphnLl. dpwdwliwGwlj npnzmo bG 
211WJpG hnuwGpGbpnLl. mwpLl.w6 hn11.wqpmump pwuwlj[! : 

::>npwljGbpp wei(! npnzmd bu Gwl.t tunznp awuzmwpp Ot'\WLnL
uwGLjwpwhwGawG L UlW(lWOWI'\PUlWLjwu Ob~n11nLl.: '-l.b[12PG tmuwG
LjwpwhwuowG GJm~bp(l hwdbowmntd bG Gwtunf1t1Gbpp hbm : 
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OnnqbLP hnll.bpmd hnll.wmwpdwu npnzmd(J (nnnqawG tpnqpWJJP 
pumbGupLl.m~1mu(!) 4wmwpmo bG nnnqawu wljnup 4wd LWQP Ll.bp-
2pG awumd Ulbll.Wt'l!lbLnLl. hwmmlj (JGt1ntGn11. uwpp: OnnqLl.nll. mwpw-
6m~jmGpg 2!lbpn4 mwpLl.w6 hn11.r 4wtuLl.w6 awuup4Gbpp pwGw41J 
npnzbLm hwowp, UjWpqma bu nnnqdwu tpnqpwJr pGmbGupLl.m~Jm
GQ ablj 211awG dwdwuw4 Lt w1.4w pn1.n11 2rntdGbpp qmawpWJpup hp
owG Ll.rw pawGma Ll.bqbmwgrwJr [!G~wgpma mwr4w6 hn11.r (!Ut'lhw-
Gmp wGw 
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l::ipljwp LWU2nt.l. hnul::iLnt. dwuwGwlj , wul::iGp 50-100 u-~ tl.pw, tL ll::iGp 
tunumu u~ pwG~ hwpjnt.[l ul::ilil[l~ liwu~G: 

~WJLilG~ t, np 211~ pWJPWJ~l wztuwmwGp[! npnztJ.mu t zwpdtJ.nrt 
211~ Ljl::iGI").wG~ mdnLJ., ~u4 Ll.l::ifl2~Gu mrt~'l hwul::iuwmwljwG t 211~ hnu
P~ ul::i6nt.f)JWU[! lL Gpw hnup~ wpwq.nt.f)JWG[!: Uphl::iumwljwG wGolLwg
uwG dwuwGwlj 4lwumnpl::iG tpnq~WJ~ ~Gml::iGu~LJ.nt.f)JnLU[! ~W)liwGw
LJ.npnrt q.LtuwLJ.np ~wm6wnGl::ip~g lil::ilj[! ' 2fl~ zwpduwG wpwq.nt.f)jnt.G[! 
wGml::iuLJ.mu t: 'llwmwhwljwG lt, np GnLJGwGliwG f)l::ipnt.f)JnLG mGl::ignrt 
Ljwp6 LWG2l::ipmu hnrtwmwpmuo f)nLJL t wpmwhwJmLJ.mu , ~u4 l:ipljwp 
LWG2l::if1mu' mdl::irt: 

Uphl::iumwljwG wGoplLwgmuo u~wdwuuJGw4 nlG~ npnz wnwLjb
LnLf)JmGGI::i fl' 

w) wGhpwdl::izmmf)JnLG l4w Ul4WUI::iLm wGopLLGI::ip~ , LL mwpLJ.Lll 
gwGI.jwgwo dwuwGwlj Ljwpl::iL~ t mumuGwu~flnLf)Jnt.GGl::ip Ljwmwpl::iL, 

p) Ljwpl::iL~ t Ljwpq.wLJ.npl::iL wGorLLwguwG ~Gml::iGui•Ll.mf)JnLU(l l. 
4fl4Gl::iL ~whwG2Ll.n11 ~Gml::iGu~LJ.nt.f)Jnt.G[! , nppwG wCihpwdl::izm t : 

ul::iplJwJmuu LjwG wphl::iumwljwG wGopLLwgliwG uwppl::ip, npnGp 
pwLJ.wljwG Ljwmwpl::iLwq.np6LJ.w6 l::iG : Ul::ip L!WflO~pnLJ. wphl::iumwljwu 
wGopLLwguwG ul::if)ni").Q LjwpbL~ t 4~pwnl::iL hnrt~ 2f1Wf)w4lwGgmf)JWG 
liwu~G lJ.lWUlljl::ipwgmu Ljwqlil::iLm hwuwp, ~Glll.ll::iu GwlL wnwGo~G nz. 
ul::io lilW[lWOnLf)jnt.GGI::ip~ hnrtwmwpuwG uwu~G hwul::iliwmwljulfl 
mLl.JwLGl::ip umwGwLm hwuwp: 

4wuljw6 l~ Ljwpnrt L~GI::iL WJG uwu~G, np wphl::iumwljwG 
wGapLLwguwG ul::if)n'lnLJ. umwgLJ.w6 Wfli"J.JmGpGI::ipG wJGpwG tL nb tu t 
ll::iG 1.. ll::iG hWUWlJ.lWLilWUtuwGmli hn'lWLilW[lUWG ~pwljwG LJ.~6wlj~G 1.. 
h~lip ll::iG Ljwpnrt ownwJl::iL tpnq~wJ~ ~GmbGu~Ll.mf)JWG nl::iwL q.uw
hwmuwG m tpnqwgLJ.w6 mwpw6mf)Jnt.GGI::ip~ pwpmbqwq.puwG hw
uwp: tpnq~WJ~ ~Gml::iGu~LJ.nt.f))nt.G[! q.GwhwlllbLnt. lL tpnq~WJ~ liG
f)WflljLJ.wo mwpwomf)JmGGl::ip~ pwpmbqwq.puwG hwuwp h~up ~blili? 
t [!UI").nt.UbL hnupwh[1WlJ.lWflW4Gl::ip~ WU2WLI1UWU ul::if)nl).nLJ. umwgLJ.wo 
mLl.JwLGbpo: 

'1\pn~.U .u . ~WULWLJ.ulj~G (1979) WllW2W[lljmu t hnrtWLilW[lL~WG 
~GmbGu~LJ.nt.f)JWG hl::ilill.tJWL uwGI").rtWlJ[!. 

1. f)nlJL hnrtWU1Wf1LJ.W6, bpp U1Wf1LJ.W [!Uf:)Wgpmu hnrtLULilW[lnLIJ[) 
u~2~G hwzll.nll. lJ.lWI.jwu t 5m/h-~g, 

2. li~2W4 hnrtwmwpLJ.w6, bpp hnrtWLilUlflnLU[! 5-10m/h t , 
3. mdl::irt hnrtwmwpLJ.w6, bpp hnrtwmwpmli[! 1 0-20m/h t , 
4. 2Wll1 mdbrt hnrtWU1W[lLJ.w6, bpp hnrtWLilW[lnLU[! 20-50m/h t , 
5. lwlflwqwug mdbrt hnrtwmwpl{wo, l::ipp hntlWU1Wf1nLU[! 50m/h

~g 2WLI1 t: 
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~nrtwmwpuwG ~GmbGu~LJ.mf)JnLG[! pGnpnznrt q.nponG t hwliwp
LJ.mli uwljbpbuwJ~u hnup~ q.np6w4~9D (K), np[! npnzl{mu t 211~ hnupt1 

s 
Lt mbrtmliGl::ip~ pwGwlj~ hwpwpbpnt.f)Jwlip ( K = -.t ): rGlpwG libo t 

hnup~ q.npowlj~g(! , WJUfllliU ub6 t hnrtWUlW[lnt.U[! , QUI). npmu, W)U 
I"J.blJ.lpmu wuhpwdbzm t hwztl.~ wnGbL GwLL mwpLJ.w [!Gf)wgpmli npn
zw4~ ub6nt.f)JWUP uwljbpbuwj~G hnup~ q.np6wljgp Ljpljul{bL[! : 

bLGbLnLl. LJ.bpnh~2JWLP9. hnrtbfl~ lJ.lnmbug~WL LJ.mwGq.wl{npnt.f)JnL
Go q.GwhwlilbLnL hwuwp ubGp WllW2Wf14nLli bup uwljl::ipbUWJ~U hnu
p~ q.npowljg~ hblillLJWL ubOnLf)Jnt.OGbp[!. 

w) f)nLJL lJ.lnmbGg~wL LJ.mwGq.wLJ.npnt.f)JnLG mGbgnrt hnrtbfl~ hw
uwp uwljbpbuwj~G hnup~ q.npowljpg[! (K) 0,1 l~ q.bpwqwGgmu, 0,05-
0,1 q.np6wljgnLJ. uwljbpbuwj~G hnup lilW[lLJ.W [!Gpwgpmu lJpljGl{mli t 
bpbp wuq.wu~g nz. wLJ.bL~ . 

p) u~2w4 (l w4'1wl{n() lJ.lnUlbGg~WL LJ.u1wGq.wLJ.npnt.f)JnLU mGbgnrt 
hnrtbfl~ hwuwp uwljl::ipbuwjpG hnup~ q.np6w4~9D hwuGmu t upGllt 
0,25- ~ : 0,1-0,25 q.npowljgnLJ. uwljbpbUWJ~U hnup lilW[ll{W [!Uf)Wgpmu 
LjpljGLJ.mu t l::ipl::ip wGq.wu~g nl lJ.lWI.jwu . 

q.) mdbrt lJ.lnmbGg~WL LJ.mwGq.wl{npnt.f))nt.G mGbgnrt hnrtbfl~ hw
uwp uwljbpl::iuW)~G hnup~ q.np6wlj~g(! hwuGmu t li~GllL 0, 5-r : 
0,25-0,5 q.npowljgnLJ. uwljl::ipbUWJ~U hnup lilW[ll{W [!Uf)Wgpmu l::i[lbp 
wGq.wu~g nl lJ.lwlJwu, · 

I"J.) zwm mdl::irt lJ.lnmbGgpllll LJ.mwGq.wLJ.np·mf)JmG mGI::ignrt hnrtbrl• 
hwuwp uwljbpbuwJpG hnup~ q.np6w4P9D q.bpwqwGgmu t 0,5-Q , nppg 
ul::i6 q.np6:.uljgnLJ. uwljl::ipbUWJ!lG hnup UlW[ll{W [!Uf)Wgpmu LJpljGl{mu t 
bpbp wGq.wu~g nl lJ.lwlJwu: · 

tpnqrwJ~ qwpq.wguwu LJ.mwGq.wLJ.npnt.f)JnLG[! q.GwhwmbL~u 
wGhpLudl::izm t hwzll.~ wnGbL Gwl.t 2flWJ~G tpnq~WJ~ wpmwhwJmliwG 
pGnl)f)[!, uwuGwl{npwlJ.lbU anpwljwnW2W9nt.U[! : PnLn[l l).blJ.lpbpmu, 
dwuwGwljwlj~g onpwljWilW2W9nLU[!' 2f1WJ~U tpnq~WJ~ wubGwl{wlil
f)W[l ol.t~ qwpq.wgnLU(}, l{ljwjnlU t WJU uwu~u , nplilLl.JWL lilW[lWOpnt.U 
tpnq~wJ~ wpmwhwJmliwG LJ.mwuq.[! mdbrt t : ctwuwGwljwlj~g anpw-
4wJrG gwGgnLJ. lJ.lWLilLJ.w6 GuwG lilW[lWOnt.f))nt.GGI::ip[!' LJwtul{w6 lilW
[lWOfl~ ljlilfllilLJ.w6nt.f)JWU wump6wG~g, lJ.lblilp t [!UI).q.plJbL mdbrt Ljwu 
zwm mdbrt lJ.lnmbGg~wL LJ.mwGq.wLJ.npmf)Jnt.G mGbgnrt hnrtbfl~ zwp-
p[!: 

~nrtl::ifl~ tpnq~WJ~ ~GmbGupLJ.nt.f)JWG m Gpw lJ.lnlllbGg~WL l{mwG-
q.~ nl::iWL q.uwhwmmuo lw4'1wqwGg LjwplLnp t hnrt~ tpnq~WJP l).bli 
~WJPWfl~ q.~mwljwunpbG h~uGwl{npLJ.w6 li~2ngwnmuGbp uzw4bLnt. 
hwuwp: 
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~nrz/7 trmq/lw;/7 f]btJ U/WJPWf7/7 t5/Jpngwl1mt5ubf7f!: tpnqpwG ljwG
tul:iLm hwuwp wGhpwdbzm t Gwtu t.J.bpwgGI:iL WJG wnw2wgGn11 UjWLn-
6wnGb[1[!, nrnt.J.hbml.t wt.J.I:iLP hbzm t UjWJflWflbL UjWLn!SwnGbpp, QWG 
hbml.twGQGI:ipm 11bu: 

uwtuljpG tunphflllWJpG Upmf}JWG WOW2W4.nr mGmbUnLf}jnLGubpt"J 
L/'ln[10[!, Up ZWflQ b[1ljpGbpp hn11wqnp6Gbpp UjflWljLnpljwG, qpmwhb
mwqnmwljwG hpuGwpljGbpp mumuGwuppnt.f}JnLGGbp[! gnLJg bG mw
Lilu. np 211P m ewum trnqpwJr 11bu ljwrl:iLil t WflllJmGwt.J.bm LljWJflWfl 
mwGI:iL urwJG WJG llbUjQmU, bpp ljwquwljbfllljWLnGmbuwljwG, wqrn
ml:ituGpljwljwG, ~pmnubLilnrwmpt.J. m htlllrnmbtuGpljwljwG hn 11w
LllW2LnUjWG Up2ngwnmuGI:ifl[! ljprwnmu bG hwUWLPI1 al.tnt.J.· wupn112 
2rhwt.J.we wt.J.wqwGp uwhuwGGbrmu, nGilqr41:iLn4. pnLnr hn'lutmbu
QI:if11J: 

1n'lr trnqpwJr 11bu Lljwwwrl:iLm qnpomu ljwpnp GzwGwljmp
JmG mGp LnWflWOQp 6pzm ljwquwljbpUjmuG m qJm'lwmGmbuwljwG 
uzwljwpnLJUbflp mb'lwpwztumuiJ: UnwGaGwljp GzwGwljmf}JmG mut"J 
gwGewzr2wGwnmf}JmGGI:irtl 6pzm hwuwljwrql:irll ljppwnmu[! mwr
pl:ir wump!SwGr trnqwgt.J.wo m trnqwt.J.mwuq mwrwomf}JmGGI:irmu: 

LbnGWJpG f}bQmf}JmGGbpp trnqrwJp bGp.wr4Ltwo t.twfll:iLwhnrJ.b
flnLU trnqpwJr 11bu LllWJflWflbLm 4wrl.tnfl ur2ngwnmu t hn'lwLllwzm
UjWG gwGQW2fl2WGwnmf}jmGGbflp ljpflWOnLU[!, nflLnl:i'l pwquwUJUI 
tunml:irn Ujl:ime t ubo ml:i'l qpw'll:igGI:iG, uwemr gl:iLI:ifliJ LjlntuwrrGt.J.bG 
qpw'll:igt.J.wo gbLI:irnt.J., pwgwnt.J.p zwrwhbfl4 lJmLmmrwGI:iflp t.~zw
ljmf}JmG[!: 

1wgwhwmpljwjpG m hwmpljw[!Gill:i'lbG pnLJUI:iflp uzwljmf}JnLu[! 
bflpl:ie !Llll:ime t mwrt.J.tl orl:iuent.l. wrql:itt.J.wo f}l:iQnLf}JmGGI:irll t.trw: 
Cwrwhbplj lJnLLLnnLflWGI:ip[! UjbLnQ t uzwlJI:iL hpuGwljwGmu 5-6°, t"Julj 
pGmbGpu~t.J. hn'lWLllWZLnlljWG ur2ngwnmuGbfl ljpflWOI:iLm llbUjQnLU 
upG!l.t 7-8 f}bQnt.f}jnt.G mGbgn'l LnWflWOnt.f}JmGGI:irmu: . 

4.wpl:iLwhnf1brmu trnqpwJr 11bu LljWJflWflP ljwl.tnr wqrnml:ituGr
ljwljwG ur2wgwnmu t LWG2tl f}bQmf}JWG nL'l'lnLf}Jwup t.J.wrr wrql:i
LnLUIJ: 

LbnGwJpG 2fl2WGGbpmu, npmb'l t.J.wfll:iLwhn'll:ifliJ qrwt.J.mu bG 
hpuGwljwGmu f}l:iQ LWG2bfl(!, hn'lr uzwljmf}JWG m gwGetl wztuw
mwGeGI:ip[! Ujl:iLnQ t LljWf1LnWilPfl ljwmwrt.J.bG LWG211 f}l:iQnLf}JWGG m11-
'lwhwJwg, Ofllljbuqp t.J.wpp wubG up wljnu, pnLJUI:iflp wubu ur ZWflJ:l 
wpql:iLw4r hwLngewJrG m wGarl.twJtlG 2rl:irtl uw41:iruwJtlG hnu2n ~ 
Gt.J.wqbgGp hn'lWLnW[1nLU[!: 

LbnGwJpG zr2wGGbpmu ljwmwpwo ul:ir mumuGwupf1nLf}JmGGb
flP9 Lllwrqt.J.bL t, np 10-12° f}bQnLf}JmG mGI:ign'l t.twrl:iLwhn'll:irmu hn
flpqnGwljwG nL'l'lnLf}jWlip t.J.wfl ljWLnWflbLm llblljQnLU hn'lWLnWflnLU[! 
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f}bQm~JwG nL'l'lnL~Jwlip ljwmwrt.twor hwubliwmm~Jwlip 4r6wm
t.J.mu t 5-7 wGqwu, 2flP LllW2l4f1G wt.J.I:iLwGmu t 2-2,5%-nt.J., ru4 pbfl
ewmt.J.m~Jmu(! · 3-5g/hw: 

nrLlll:iuqp 11wzmr pntnr uwubrmu umwgt.J.p pGwljwGnG tunrm~
JWG t.J.wfl, Ujl:iLnQ t f}l:iQ LWG21:irmu hl:ifl41::! ljwmwrt.l.r 2112Ltn'l qm~wG
GI:irnLt ('110-3-30 ljwu '110-5-35): 

u4. 85.faupwtlnrnu0 Qfll!lUJtlUJfl (Upm[Jwlitl l!lUJflUJ0UJZf12UJGtl 
nrl.2wpbflfl qJnLflnLli) . 

LbnGwLWG21:irmu unt.tnriwpwr qnro mGI:iGQ Gt.J.wq hqnpm~JwG 
hn'lbflp hbm, mumr hbfl411 dwuwGwlj UjbLnQ t wztuwmbL. Ofl uwljb
rl:iu !hwGt.J.bG hn'lll umnrpG, uwljwt.J.·pbflflP m ljflnt.l. hwflmum zbflmb
f1Q: ut.J.wq hqn[1nt.f}jnt.G mGbgn'l hn'lbflmli,.nflnGQ qnJW91:iL bG Ljlmtufl 
liwJrwmbuwljGbrll Ltrw. GUjwmwljwhwruwr t Ltwrn ljwmwflbL wG~l.t 
ljwli Ljlturbgmgll! hwruwrwGQ mGbgn11. qmf}wGGI:irnt.t: UJil GUjwmw
ljnt.J. ljwrl:iLP t oqmwqn[10bL 'llrlf-3-4 liwljGpzp qmf}wGGI:if1 , nrnGgnlj_ 

0 urG!l.t 16 ~bQnLf}jnt.G mGbgn'lLWU21:irmu ljwrbLP t ljwmwpbL 25 uu -
tunrm~Jwlip hl:ir4 l.t lipwdwliwGwlj bGf}wt.l.wrl:iLwzl:irmn Ljlturl:igGbt 
15 uli: 4wrl:iLil t oqmwqnrol:it '110-3-40 liw4Grzr qmf}wGGI:ir. urwJG 
WJU lll:illjQnLU ~l.tbfl[! UjbLnQ t hwGI:it: uliwG qmf}wGGI:irnt.l. ljWflGLt"J t 
LtwrbtlillG~l.t 35 uu tunflnt.f}Jwup· wnwGg hn'liJ 2fl2blm: trnqpwJr 11bu 
UjWJflwrr WflllJmGwt.J.bm ur2nguwnmu t t.J.wrr wljnuwt.J.nrmuG m 
f}lipwt.J.nrmun: 

lfwzmr f}l:iQm~JwGG nL'l'lWhWJW9 wljnuGbrG m f}Upl:ifll::! wrql:i-
LWlJmli bG 6GhwLI19 m wGarltw2rl:irllg qnJwgwo 2flll hnup[! l.t ljwG-
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tlJmli trnq~wG: Pwg~ WJf1, f1f1WG£ GllJurummu bG 11wzmmu OJwG 
LlJW hllJ w(i liw (i G m f1WG f1W 11 hw L Ll bL m G: 

=jwG[lWLljbl.llnLflJWG GwtlJwLbrJGWj~G nL LbnGWJ~G qnmm LljWJ
liwGGb[lmli ljwl.I1Wf1W6 lii:Jfl mumliGwullflnLFJJmGGb[1~9 LlJWflqLll:iL t, 11[1 
wljnuwLtnrLtwo m fllipwLtnrLlw6 f1W2l.llbflmli LlJWhllJwul{mu t 2-2 ,5 
wGq_wli wLtbL~ OJmG, 2fl~ LlJW2Wf1[1 hnrtmli wLtbLwGmli t 2-3%-nLt, hn
rtWlllWflnLU[l q_[1b13b ljwGtlJLtmli t, ~ulj hwgwhwmr4wJrG lizwljwpmJ
ubrr pb[l£Wl.llL.lm13JnLU[1 pWflOflWGmli t litlG[lo. 3g/h: 

UnwLtbL f1[1WljwG Wflf1J11LU£Ubfl bG umwgLtmli QUf1hwmLtnrt ljLUll 
tlJw[wolo. wljnuwLtnrmli~g: 

S1[1tl m £WUnL trnqrulJr f1GU UjWJQW[lGLnL W[lf1JnLuwL.lhLn ull ~ n 
gwnmli bG gwGer t1Jw[w6L.. L.. Gbr1wzwr brturGwljGbfl(l : BwGer GLlurC: 

. brtwGwljGbflr f1bllJ£nLU pmjubrG wt.l.bLtl hwliw[wLtl bG 6w6ljnLli ilml[l 
lo. WJU wLtbLtl hmuwLr LlJW2l.llllJWUnLU trnq!lwJrg: 

u~ 86.'-lwpb[Whn flbpnul ULnbf10l{LuO [l U I)hlLILnl{11 1lll.l~nu[ibp 
(Uil.jjlu1w~11 Lnwpwowzr2wGI1 Ull.j!1LmuL1wl{wumll ). 

fab£ m bflljWflWO~q LWG2b[lmli , n[lllll:irt ~Gofllo.ui:Jflhg m oGhWLP9 
qnJLugnrt 2flW2hl3bfl[1 hwLtweLtmli m wnw 2wgGmu bG hqnr hnuwGe
GI:ifl, hnrtWl.llWflUWU QU13WQ£[l ljwGtubLnL hwliw[l 6pli lUI1W2lUQGnrt 
pwqliWUJW tlJnl.llwpnLJUI:iflhg , qwuwqw(i flLhml.llub[lpg , LU0UlU111WJhG 
m LlJl.ll'l.Wl.llnL 6wnwl.llbuwljGbflhg , hGgtj\::iu Gwlo. f1W2Lnbrmu tiqlll 6 
Liwljb[lbUWJtlG £W[lbflh9 wGh[lwctbzm t LitlliJwGgl19 20-25-hg lihCr ; lt 
50-60 u hbnwLtnflnLflJWG Ltrw ul.llbf16bL 3-5-rg lihG[lo. 10-1 2 u LWJGmp
Jwlip hnuewljwGtlJh[ (pm4JbflWJ~G) zbfllllGfl , n11nue ljwGnGwLtnrrml b(i 
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orr liwljb[ll:iUWJ~U tunuel:if1[1: Pwg~ WJf1 , 2f1WJtlu hnuwGeGb[lnl{ pbp
~[nrt hnrt[l, LljWhLli:JLnLt hnuewljwGtu~L zbfll.llDflnLU , Wul.llr6wGwpWfl 
ljml.llwljL.lmli t m ctwuwGwljr [1U13WQ£nLU LWU2[l L{brwomli LWJu wu
l.llt16wGwLtnf1Ltwo f1WflWLlWuf1ubflr , nrnGe hnrt[l hmuwLrnflbG LlJW Zlll 
LljwGmli bG trnq~wJrg: 

=jwJUIUl.llWG~ LbnGwJrG nbLtlb4J~ LlJWJUWGG\::i[lnLU hnuewljwGtutlL 
zbfllllbfl~ hwljwtrnq~nG GzwGwljnLJ3JnLU[1 zwm lib6 t : Pwqliwlijw tun
lnwpnLJUDflP9 m mbrtr liwi.Jbr\::iuwJilG ewrbfll19 ul.llbrt6Llw6 WJf1LlJrull 
zbfllllGfl[l , pu [ LlJbu gnLJg bG l.llLlbL libfl mumliGwupf1nLI3JnLGGbfl[l, hn
rtWlllWflnLU[l lj[16Wl.llnLU b(i 3-5 wGqurli ,_ 2fltl U!WZWfl[l hnrtmli wljt.
LWQUnLL~ 2%-nLl. ~ulj hwgwhwLni14WJI11t tlz wltwpnLJubrr pbflQWtn
LtmFJJnLU[l pWflOflwGmli t 1 ,5-2g/h-nt.l. 

u~. 87.:;J jWU ll.jWhlljWUI1Lll[J f\WZUlnlll Q[lUl WL{wpjl I}Uf\hWLnl{n[i~ 
w~nuwl{npllwu bflwGw~nl{ (UllJI1LnLv~l1 u1wpwowzr2w r• 
UllJjlLnw~wl{wum ll) 

LbnGwJhG 2f12WGGbflnLU hnrtWl.llWflUWG f1bU LlJWJ£WflbLnL q.nrr-
6mli ljwlo.n[l f1bfl bG tuwrtmli li~2wGI.jJWL gwGebfl[l : qwrGwGwgwG\lG 
hwmljwgLtnrt f1W2l.llbflnLU wzGwGwgwG pnLJUbflh9 U~2WGI.jJWL gw(r
£bfl ljwl.llW[lbLnL f1bllj£11LU wGLih2WllJbU wzGwG[l hnrth liwljbflbU[l 
6w64Ltmli t pmuwljwGm13JWUp, qwrq_wGmli t pwLtw4wG hqnr Wfl 
UWl.llWJhG qwGqLtw6, 11[1[1 UlljWUlllnLU t wzGwGwj~G-qw[lUWUWJtlG 
zr2wumli hn'l.Wl.llWflUWU ljf16Wl.llUWu(1: Vh2WUI.jJWL gwu£bfl[1, oqmw
q_n[lObLnLl nfllljbU U~f1bf1Wl.ll , wLlbLWGmli t hnrtmli orqwGwljwG UJnL-
13bflh ewGwlj[l, LWLlWGmli b(i hnrt~ 2flW4Jhq~ljwljwG hwl.llljnLI3JnLUUG
[1[1, nrh hbl.lllo.wGenLt pnLJubflh w6h m qwrqwgliwG hwuwr uml:irlo-

:> t.3 



ttmu bG pwpbGL4WULn L4WJUWGGbp, hruGw~wG uzw~wpnLJur pbr
.QWLntlnLPJnLUQ pwp~pwGmu t : 

UllwhnrtwJrG qnmmu Ljwmwpttw6 !fwzmwJrG Lflnp~bpnt{ l4W(lq
tlbL t , nr wzGwGwgwG wznpwJr m wzGwGwgwG tlr~r tuwnGmr11rg 
ur2wGl.jJWL gwG.Qbp ~wmwpbLnL lfbl4.QnLU, dwl.jb[lbUWJtlG hnU.Q[l, 
gpmwttwp l.jwmwptlw6 mwppbpw~r hwdbuwmmpJwdp,. l.jpeiwmttnu.l 
t 85,5%-ntl, rul.j hnrtWLnW(lnLU[f 91 ,4%-ntl, lfWZLnWJrG tunGwtlmpjnL
GQ hnrtr 0-60 uu zbpmbpmd pwp~pwGmd t 1 ,4%-ntl, rul.j qwpGwGw
gwG hwgwhwmr4Gbpr pbp.Q[J' 2,4 g/hw: 

::ljwG L4Wh1..4wGmdQ, ~GhwLr Ljwpqwtlnpmuo hnrtr 2flWJtlG m 
ewdm tpnqrwJr flbd L4WJ.QwpbLm 1.! ctJmrtwmGmbuw~wG uzw~wpnLJ
ubpr pbp.QWLntlnLPJnLGQ pwp~pwgGbLnL ~wpllnp ur2ngwnmd t: ::ljwG 
L4WhL4WGdwG hwdwp W(lfljnLGwtlbm ur2ngwnnu.l t lfWZLnbflnLU 
pwr~pwgnrtmG pnLJubprg (bctrl4mwgnrbG , wpllw6wrtr~. unrctn L, 
WJLU) uruJwGgrg 10-15 d hbnwttnflnLJ}JWUp LJmLruwJru zbrmbrtl 
umbrt6muo: ~wGpw1..4bmmp]wG LbnGwmwlflwumwuwJtlG qnmmu 
hwjl.jwljwG ctJmrtwmGmbuw~wG rGumrmmmtl brLJrwq_n[lOnL~Jwu 
wuprnGr l.jwmwpw6 wztuwmwGeGbprg L4Wflq4.bL t . nr LJmLruwJrG 
zbpmbp umbrt6bLru flwzmmu L4Wh1..4wGttmu t 1,5-2 1.! wt{bLr wGqwu 
~JmG, 211r L4WZWPQ hnrtmd wttbLwGmu t wttbLr .QWG 3%-ml, rul.j wz
GwGwgwG gnrbGr pbrewmtlmpJmGo ublj hbljmwrrg pwp~pwGmu t 
1 ,5-2g-ntl: 
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u[j . 88 .;;) jWG UjWhlljWGnLli[l f1W2lllnlll Qr lll lli l[Wflll hW UWUlW fl WO 
wl.jn uwl[n[lliwG bfl.wGwljnl[ (U r u~wG !l lilwrLuopmli) . 

rabe LWG2bpmu ~JwG L4Wh1..4wGmuo 1..4bme t qmqwl.jgbL ~GhwLr 
~wpqwttnruwG hbm, WJLWL4bU qwrGwGo l.jqnjwGwG uw~brbuwjrG 
mdbrt hnu.Qbp, m wnw2 l.jpbflbG hnrtwmwruwG pGmbGutltlL41lngbu
Gbp: :JGhwLr ~wrqwtlnpuwG wnwtlbL WfllfJnLGwLtbm brtwGw~Gbfltl9 
bG ~Gttwro . wnwG~rG zbpmbrntt ~JwG wurwgmuo, ullwgmuo 1.! WJLG : 

:JGLtwro l.jwmwrtlmd t WJUL4bu . hwmml.j ubebGwGbrntl zmr2 2 
d LWJUnLJ}JWUp, urdjwGgrg 5-10 l.jwd 15 d hbnwttnrmpjWU tlpw ~JWU 
zbrmo hwGmu 1.! mbrtwlflntumu bG l.jnrt.Qbro : ::IJmurg wqwmttwo uw
ubpmu qwpGwGo hnrto zmm t mwewGmu, 1.! hwLng.QwJrG 2flbflo hGw
pwtlnpmpJmG bG mGbGmu GbpMtlbLm hnrtr ub2: :JGhwLr LJwrqw
LtnpuwG qnr6mu pwtlwl.jwG !fpwl.jwG Wfl!fJmG.QGbr bG mwLru Gwll 
ctLWGGbrntt, pppmpwtlnp LnflW~mnpGbrntt, uwhGwl.jGbrntl 1.! WJL ur-
2ngGbrntl ~JWU zbrmwttnr WUflWQnLUQ , rG~L4bU Gwll wnwG~rG zbr
mbrntt ullwgmuo· Gpw ttrw pwpwl.j zbpmntl dnturr. Lflmw6 qndwrtp , 
mnp:j> l.jwd hnrt LflnbLntl: 

4.wpbLwhnrtbflQ 211r m .QWUm trnqrwJr9 L4W2Lnl4WUbLnL ctn[l-
6md ~wrllnr GzwGwl.jmpJmG mGr orqwGwl.jwG L hwG.QwJrG L4W
pwpmwGJmpbpntl hnrtr rirzm L4Wflwrmwgmuo: 'Tlwrwrmwgtlw6 
!fwzmbpmu ctJmrtwmGmbuw~wG uzw~wpnLJubrG wtlbLr hmuwlr bG 
l4WZLnl4WGmu hnrto : 

ul.j . 89. C+phm GnU[lntUlGb[l Ufl.UUll.. qblll~ Clwtuw41GJW 
LWU2bflnul (t"2l..WGp lilWflWOpnul). 

nnnqttnrt hnrtbrmu trnqrwG l.jwGtubLm GL4WLnwl.jntl wuh[lW
dbzm t Citlzm Ljwqdwl.jbfll4bL Ll 4rrwnbL wl.jnuwJrG 2flUWG nwgrnGwL 
mbtuGrl.jw: nnnquwG 2flbrntl hnrtr LtlwgmdG m .QWJ.QWJnLUQ Gtlwqw-



q.mJGtJ hwugGbLm hwow11 wGh11wctbzm t 211owG w4nuGbl1tJ J}OIHlLp
JnLGG m bi14WI1nLJ}JnLG[! 6jlzm qmq.w4gbl 21111 6wtuutJ hbm: rGwwu 
n11 pnLJl t UlWLtJU 211mttJ hnf1.WOwujl hWI1f}bgl1_w6mpjnLG[!, UlOf1W'1-
11nLPJnLG[! lL tlzw4Ltn'l. pmJUIJ, w4nuGbi1U ~bme t mwGbL hGw11wLtn-
11tJG iwlfl 4lne11 J}bQnLJ}JWOp: t11nqjlwJtJ t)bO ~wmw11tJ q.n116mo pw
gwntJ4 4w111..tn11 GzwGw4mpJmG mG~ Gwl.t w4nuub11~ bi14WI1nLPJWri 
6~zm [!GUll1nLJ}JmGu: Pnlnl1 ~WJOwGGb11mo tL 211~ 6wtuuu w4numo 
~bUlQ t hwtlw~wmwutuwu~ w4nujl uwhowGL1_w6 J}OQnLJ}JWGu m bi1-
4WI1nLJ}JWGQ: ~11W2~13bl1tJ WI1Wq.nLJ}jllLU[! ~OUlJ:! t q.b11wqwGgjl uwh
owGwj~GQ , ~u4 w4nuGb11~ 6WJI1~9 211~ bLQ[! ~bUlQ t 4wGtuLttJ: 

U4nuubl1~ J}bQnLJ}JmGu 41nzjlwgw6, wom11 4wnmgl1_w6e m pmJL 
211WJ}WlflwGgmf}JmG mGbgnrt hnrtbl1m0 , [!UUl 211WJtJG ~11nPLbOubflil 
m tlbLtJn11wg~wJtJ q.jlmwhbmwqnmw4wu !1uumjlmmmjl mumouwutJ-
11nLPJnLGbl1~. i~bme t wGgutJ 0,01-jlg, bi14WI1nLPJmuu· 100-170o-jlg , 
~u4 211~ 6wtuuu w4numo ~bme t L~utJ 0,2-0,7LILt: ULnl1m4mml1wJtJG 
Lflmtu11 4wnmgl1_w6e m LWt-l 211wpw4lwGgmpJmG mGbgnrt hnrtb11mo, 
hwtlw~wmwutuwGwpw11, 0,02, 140-220 o l.t 0,5-1,2 LILt: 

LbnGwJtJG 2112wGGb11mo nnnq.owG t11nq~wJtJ t)bO ~WJ£WI1bLm 
q.n116mo t)I1W4WG Wl1t)JnLGQGbl1 bG UlWLtJu '1WZUlbl1tJ UUlnl1q.bUlUJW n
nnq.mO[!, Wl1hbumw4wG WUOI1l.twgmonl1_ 211nLO[! l.t wnG: 

u~ . 90.Q~hm unupnnnub[1[1UjW2lfllljWUnLU bu hn11w6w6~[! 
J;!Wlf1WJnLU~g ('1pwq'lwu qbtn~ W2W4'JUJW hwpwtj_wJ~U LWU2bf1). 

lJ~ ZWI1Q LbnuwJtJG 2112wuubl1nLO J}bj;> LWU20111J tJ11wgubLm l.t 
PWI10I1WI1ctbQ tlzw4nLttJ pmJUb11tJG (tuwrtnrt, ~Ulf1Wlllm m W11ltWt)WI1-
awJ~u pnLJUOI1l.t WJLG) hwm4wgGbLnL G~wmw4nt-l LWJG 4tJI1wnmpjnLU 
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t UUlWQOL t)W11Wt-lWGt)wt-ln11nLO[! : LWG2bl1tJ t)W11Wt-lWUt)Wt-ln110WU obo 
wztuwmwueubl1 bu 4wmw11LtbL uwtu4ru lunl1h11t)WJilG lfjlmf}JwG 
U1WI1POI1 UlWI1W6WZI12WGGbl1mO' UG'1114nl1_4wumo, lfnlt)nl1_jlwjmli, ojl-
2tJGwutJw4wu hwG11w~bmmf}JmGb11mo, tJu4 t-lb112ru mw11tJub11tJu · 
Gwl.t 1wJwumwGmo: '1w11wLtwuifwLtn11mou LWJG 4tJI1wnmf}Jmu mGjl 
~tJGwumwumo, 1G'14WUUlWGmo l.t ojl 2WI1Q WJL bi1411GOI1nLO: 

lujlum J}bQ LWG2bl1tJ t11nqjlwJtJ bGJ}W114Ltw6 hnrtbl111 pmuw~w
mmou (ojlwctwowGw4 ~WI1WI1UlWQnLO 4tJI1WilOLnl1_) huW11Wt-lni111LP
jnLG t mwltJu t-lb11w4wuq.ubL ewmwJLtw6 pmuw6w64u. hnrttf 
hWI1UU1WQUOL Ol1q.wGw4wG Gjlllf}011nt-l . LWt-lwgubL UUll1nL4UlnLI1LUU , 
PWI1011WgGbL u11w 2m11 4LwGbLm m ~whbLm hwm4mf}JnLUIJ l.t WJ'1-
~jlunl1_ n~ OjlWJU 4wutubL hnrtWUlWI1nLO[!, WJLI..t qq.wltJ ~WLjlnt-l obowg
UOL wGwuGw~whmf}JWG 4bl111 pwqwu: 

u~. 91 ' Q~hm 6wnmtnubp[! wtlmu b(j unlju~u~ OWjllbfllllU (Ul.twu~ 
Lbnuw2'1~WJ~ hwpwtj_wJ~u LWU2bfl (4Wfl'lbupu~ mwpw6w2f12wu). 

LbnGwjjlu Wl1nlllGb11m0 hnf1WUlWI10Wu ~11ngbuub11[! 4wutubLm 
hWOWI1 wGhl1wctbzm t ojl ZWI1Q ObLtJni1WUljll1_ l.t hnrtW~WZUl~w(j ojl-
2ngwnmoGbl1 4tJI1wnbLm 6wGw~w11hnl1_ w11wq. t-lb11w4wGq.ubL pmuw-
4wu 6w64mJJ}IJ, umbrt6bL 6jlo m PWI10I1WQubL hnrttJ hw4wt11nqjlnu 
hwm4mf}JmGubl1u: S11n11Ltw6 m t11nqtJwJtJ bupw114Ltw6 w11nmGb11nu~ 
wGh11wctbzm t w11w6bgmou 6jlzm qmq.w4gbL w11nmGb11tJ pw11bLwt-l
owG, owuGwL1_n11w~bu ~WI1WI1lllwgowG wztuwmwueGbl1tJ hbm : Lbn
uwjtJG w11nmwLtwJilb11mo wGh11wctbzm t 4tJI1wnbL w11nmub111l oq.mw
q.n11Mwu nwgjlnGwl· hb11pw4lntuwJtJu hwow4w11q. l.t Wl1nlllWZI12W
Gwnmf}JnLG: 
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~[lWJ~G m gwum tpnq~Wj~g hnrtbfl~ UjW2lnUjWUUWU lt I')W2lnb
[l~ W[llnnl')[lnrtw4wGm~JWU pw[l~[lWQUWU wubGwhqnp nL wlib
GWW[ll')jnLGwt.tbm lill2ngwnmuGbptJg lib4[! hnrtWL4W2lnL4WU, hnrtliw-
4wpq.wt.lnfl~~. 2flW4wpq.wt.lnf111~ wGmwnwzbpmbptJ Lt hwuwmwpwo 
wGmwnwJilu m wGmwnWUjlnfJ.WJ~G mG4wf14GbptJ umbrt6mliG t: 
'TlwzmUjwGw4wu wGmwnwzbpmbp[! 4wunGwt.lnpmu bG ~JWU zbpm~ 
pwztut.twom~JmGG m Gpw hwliw~wttJ hwtngg[!, GUjwummu hnrtll lib2 
u~GnLn[llnWJilG mbrtmliGbptJg wnW2WQWO 2flb[l~ W[lWq. GbpMliwG(I, 
nptJ zGnph~t.l 4wGtut.lmli t liw4bpbuwj~G hnugbp~ q.nJwgmuu m hn
fJ.WlnWflnLU[!: UGmwnwzbpmbpiJ, ~mtwgubLnt.l gwutJGbp~ wpwq.m~
JnLU[!, wpq.btw4mli bG hnrtwzbpmtJ QWJQWJmliG m mbrtwttJntumliQ 
gwu~Gbpr lil12ngnt.t: UGmwnwzbpmbpnt.l L4wzmL4wut.two l')wzmbpnu'i 
qq.wLtJnpbG 4f16wmt.lmli t hnrtr tunGwt.lm~JWu wGwpi')JmGwt.lbtn 
owj"uu[! , ubowGmli t 21111 [!UI')hwGmp UjWZWfl[! hnrtmli , n[l[l Lt UUjWU
mmu t q.JmrtwmGmbuw4wu uzw4wpnqubpr pbppwmt.lm~JWG pwpo
pwguwG[!: 

n~ t.lwrt dwuwGw4Gbpmli ,WJWUmwGr 4wnwt.!WflnL~JnLU[l 
hu4wJw4wG q.mliwpGbp t Gbfll')flbL L4W2lnL4WGw4wG wGmwnwzbr
mbrtJ umbrtMwG, ~nrw4Gbrll wurwguwG m tpnqrwJr bG~wr4t.lwo 
tWG2bflll wGmwnwUjwmuwu hwuwr: 

brp trnqrnG Uj[lngbuGbrG WJU wumr6wG mdbrt b(i , np wGqwli 
wGmwnwlibtrnrwmtJt.l lil12ngwnmuGbpnt.! hGwrwt.lnr ~t 11rwGp 4wu
tubL 4wli WJG t.lWJflb[lnLU, mr GUjwmw4whwruwr ~t WUU1W
nwmG4Wfl4Gbr umbrt6bt. Ujbmp t 4rrwnbt libLrnrwmrt.l-mbj1JGr4w-
4wG ur2ngwnmuGbr : 

LwG2WJ!lG hll'1rnmbtuGr4w4wG UJWJlq 4wnmgt.twopGbrtJg 4w
JlbLil t 4rrwnbt LbnGwJrG 2rhwt.lwg m 2fllnWJ1 (2mr hbnwgGnrt) w
nmGbfl[!, LWJG hrugbpnt.l hnrtw~upb[l[! , ~wpb zwpt.lw6pnt.l pupwt.lnp 
ttJnpfl I')WflWt.!WGI')GbriJ Lt WJLG: LbnGwjtJG 2flhwt.lwp wnmGbrG wGh
pwdbzm t 41lf1wnbt ~nrwJrG. pWJg orw4wG mbrtmliGbptJ libo pwGw
ympjmG mGbgnrt 2fl2WGGbpmli: '1-pwGp UjbU1p t ttJnflbl UJW2lnlliWGw
ywG wGmwnwzbpmbptJg t.lbfllt, LWU21l t.lbplttJg hnunrt uwyb[lGULllJrG 
2flGfliJ hwt.lw.ebtm Lt l')flWGE hnrtr lib2 ymmwybtm hwuwp: Sbrtmli
Gwnwm 2fl2wGGbpmu wGg bG ywgumu tbnGwJrG 2f1Wmwr wnmGbr. 
nrnGg GUjwmw4G t wt.lbtnfll') 2flGfliJ mbrtwttJntubL m4.JwL t.lwJflll uwh
liwGGbprg l')nLpu: ~flWlnlllfl wnm(ibp[! mbrtWI')flnLU bG Gwlt Ujwzm 
UJWUWljwG wGmwnwzbpmbptJ t.lbptJu uwumu: 

,npl')wnwm hmGbpmli q.np6nrt hbrtbrtwmGbpmli wGhpwctbzm t 
umbrt6bt hmuwJrG h!li')JlnmbtuGtJ4w4wG ywnmgt.lw6pGbfl , ywubg
Gnrt hwp~w4Gbfl, pwpdwJrG Ujwmubzubp Lt WJLG: ,brtbrtwmGbptJ m 
~nrw4Gbflr wttJbflt:! pwJQwJmlirg m nrtnrtmliCtbrtJg UJWzmUJwGbtm 
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hwuwp urwdwuwGw4 WJI') uwubpmli Ujbmg t 4wnmgbL gwG4WUJW
lnWI')Wflwt.lwGI')Gb[l, npnGg t.J.pw 4wrl:iLr t 6wnwmG4nLli 4wli gwGp 
4wmw[lbL, llu4 nrnz l')bUjgbrmu Gwlt tunmwpnLJUbpnt.l6liwlljWlnbt: 

,nttu3rl! n.t;untrUl!brr urf1.3ntl!UY.t;S 
oqsuqnrouul!ntttrl!t;rc 

,nrtwJrG nbumpuG~r ~JloJmGw4,bm oq.mwq.nronu1(l q.Jm
rtwm-Gi.nbuwywTi wpmwl')imL~Jw.G qwrq.wguwGJnurltnpwq.mJQ ortw4-
Gbr~g_ @1l!!_L~ 
- - --- ctnrtnt.lf1'1W4wG tJliwumm~JnLU(l ubq unt.tnrbgGmu t, n[l UW[ll')(! 
llr tul:iLwgr m mGmbut.lwfl q.nromGbm~Jwlip 4wrnrt t Lt UJbmp t wnw
t.lbL Wfll')jmGwt.lbm m pwJl~fl WfllnWI')(lnrtw4wGm~JWUP zwhwq.np6tJ 
Gpw hwpumm~JwG WfJ.pJmpGbpiJ Lt wnw2ru hbfl~rG wrmwl')flnL~JwG 
htJuGwywG Mt2ng(l · h nrtu: 

,nrtwJr(t nbunqlUGI:irr W[ll')jmGwt.lbm O(}IJ1.Wq.np.0tlwu hwuwr w
r2W2UW4Wflq. GzllJGW4f1l.)~JnlG · ntGJ1-:-w_~~1_1.l}lt.LJq __ nt_. L!JJ4WttJwgw6, 
6_llJh6wgw6 nL . uwgwnWUjWtnt.lw6, QW[lQW[lnln m ~npwLJGbrlrilf!lwu
ljwYiQw?J hni\wlil'i.upwi'JnLpjnLTHibp-~ ·piuflb.lwt.J.nu1u nt . .q.JntqwwG.mb
uw.4lJ!.u ~flLUQnLUIJ, ubo ~bpm~JWUP. LWU2GJ111 hnrtbflll llflWQnLUU m 
gwGpwmiiJ_6_l!JQf\LPJI1~.@bn~G hwm4wgrmln : UJLL wbuw4bmrg 2wu1 
4w(ltinp t Gwlt n~ q.JmrtwmGmbuwywG GUjwmw4Gbpnt.l hnfJ.wmwpw-
6n~l!.l.~_QQ~P.h.-~Q2_'!'9<±~-~9D[l6mir~ : ···· ·· ··· ·· ·· · · · · ·· · ·· · 

Ubp hwGpwUjbmm~JWu hwuwr 4bGuw4wG GzwGwym~JmG ·mGtJ 
EWflQW[lnm hnrtbflll rpwgmli[! : J2wppwpnmm~jwG UjWm6wnnt.t hwCt
flWUjGlnnL~jmGmu qq.wlr hnrtwmwpwompjmGGbp UJtJmwGr ~bG oq
mwq.nrouwG hwliwp: Uml!JilutJ hnrtbfl[! htJuGw4wGmu q.mGt.lmli tCt 
UpwpwmJLuG q.nq.whnt.lmm'd m Gpw GwtuwtbnGwJrG q.nmm uumprli 
uwhuwGGbpmu: UwywJG huywjwytuG ~wttJbp~ hwuGnrt pwppwrmn 
mwpwom~JmGGbp 4wG Gwlt hwGrwUJbmm~JwG hwpwt.J.WJ~G m hJm
utJu-wpltbuwG 2fl2WGGI:irmu, UltwGw~ wt.twqwGmu Lt WJLnLfl : '1-pwGg 
llflwgmli[! Lt t.lbpwttJntumli[! q.JmrtwmGmbuw4wG hnrtwmbupbfl~ 
ptumu t q.JmrtwmGmbuw4wu WfllnWI')flm'~JwG hbmwq.w qwpq.wgliwl1 
tuG'11lflGbfl ~g : 

,wGpwUJbmm~JWG GwtuwtbnGwJilG m tbnGwj~G mwpw6wzr -
2WuGbpmu huywJw4wG hnrtwmwpwom~JmGGbp, npnGp hw6wtu pw
t.J.w4wGtJG pbflflr bG, wGoq.mwq.np6bLil bG liGmu qmm WJG UJWm!Sw
nnt.t. nr ow64t.lw6 bG wGywGnG ~wttJt.two pwpwymjmbpnt.l: 

tUnubtnt.l hnrtbrr Wfli')JnLGwt.lb.m oq.mwq.nrouwG ~wrg~ uwuj1G , 
UjbU1Q t Gzbt. np ubr hwGpWUjGU1nL~jmGmu qq.WL!l hnrtWlnWflWOnLf3· 



JnLGGbp ~npimli bG wG~wGnG umb11.6l{w6, hn'l.WL4W2lnl4WG q.pb~b n~ 
u~ lll:iP ~tuW'l.WQn'l. U~2Gw~Gbp~ Wr!~WJnL~JWG Lljwm6wnnl{: Op~Gw~. 
UuwG~ mwpw6w2p2wG~ mGmbum~JmGGbpmu ~wmwpw6 mumuGw
u~pm~JmGGI:ip[! gnLJg bG ml{bL, np li~WJG li~2Gw~Gbp~ mw~ wGoq.
mwq.np6bL~ t liGmu 368, ~u~ 4.wpllbG~u~ 2P2WGmu· wl{bL~ pwG 
1265 hb~mwp hn11.: uliwG ~wpq.~ li~2Gw~Gbp~ l{bpwgmli[! u llPWGp 
llW2mbp~ Lj.bpw6bl[! hn'l.bP~ . WP'1JmGwl{bm oq.mwq.np6UwG ~wpunp 
nbqbpl{ t : 

' e~~ mwpw6m~jntGGbp ~bG ~nPinLU 6wGWUjWphGbp~ m anpbpt-J , 
2pwGgpGbp~ m nnnq.uwG wnmGbp~ bqpbp~G. tLb~mpw~wG m hb
nwq.pwJ~G gwGg~ UJnLGbp~ 2nLP2. li2w~l{n'l. hn'l.whwG11w~Gbp~ uwh
uwGwubpa mwpw6m~JmGGbpmu u lijJLG: UnwGa~G hn'l.whwGI'lw~Gb
pmu GuwG ~wpq.~ ~oq.mwq.np6l{nJ1. mwpw6pGbpQ ~wqumu bG li2w~
l{n'l.l{wpbLwhn'l.bP~ 5-6 , GmJG~u~ 10%: UJ11L4tlU~ mwpw6m~JmGGbpll 
tul:iLW9~ oq.mwq.np6mliQ hn'l.WJ~G nbumpuGbp~ wl{bLwguwG ~wpunp 
Oll.W~Gbp~g ub~G t: 

UnwGaGwUjbU t4bmp t tunubL anpbp~ m anpw~wilhpll JJ)WflW-
6m~jmGGbp~ wpflJhlGwl{bm oq.mwq.np6UwG hwpg~ uw.u~G: . Vbr 
hwupWt.4bmnL~jwG LbnGwj~G m GwtuwLbnGwJrG 2P2WGGI:ipr 2WUl 

. h~liwJGpGbpmu Gzl{w6 mwpw6m~JmGGbpQ ~wpbL~ t oq.mwqnp6bL 
L4lf1Jl.WmmGbp~ u . hwm~wlljbu QG~mqbGm mG~wp~Gbp umbf16bLm 
hwuwp: Op~Gw~, t11bq.Gwanp~ mwpw6w2p2wG~ ur 2WJ1P 
hwliWjGpGbpmu 15-20 mwp~ wnw2 anpbpmu m anpwlibpo 
mb'l.bpmu, hwm~wlljbu 2J1nl{~ mwpw6m~JmGGbpmu QG~mqbGm 
mG~wp~Gbp~ h~liGwl'lpntliQ tu~um l{bpwtflntubL t pGm~JntGQ, ~wGw
ibL m ~bG11wGwgbL bG bppbuG Ll:iP~ LWG2bpG m anpbpQ, anpwtflbpG 
m '1J1WGg ~~g mwpw6mpJmGGbp[!, ~u~ QG~nLJq~ 6wnbp~g wptlbG 
pbpp bG umwGmu: '--/ . 

3r1J1WJ~U nbU!lLJlU(ibp~ WP'1JnLGwl{bm oq.mwq.np6uwG uwut-JG 
tun~bJ~U Jb ~ll!PbLtl ~WGI'lpwri.umGwL ni Q.JnL'l.WmGmbuw~wG UlljUJ
m~~Gbpnl{ hnq~p~ tul:iLw9fi oq.l.ilwq.np6UwG hwpgrG: 

v dn'l.nl{pllw~wG ·mumbuiiLf}JWG wpwq. m pwquw~n'l.liwGj1 qwp
q.wgmliQ, Gnp pw'l.wpGbp~ m pGw~wl{wJpbp~ ~wnmgmuG m llPWGg 
uwhuwGGbpr QGJ'l tup,)jw~mliQ, WJ1'1JntGwpbpw~wG u wnn'l.2WL4whw
~w_G Gnp 02wtuGbpl' umb11.6ntli[!, LWJG ~wtflnl{ mwpl{n'l. 6wGwUjwp
hw2rGwpw·pm~JnLG[!, ~Gi tunup, L4WhwG2mli bG hwm~wgGbL Gnpw
Gnp· hn11.wmwpw6m~JmGGbp, WJ'1 ~l{mu L. Q.JnL'l.WmGmbuwLtwG 
hnf1wmbupbp: Uw~wJG hwpgG WJG t, np pnlnP ~wpq.~ 2~Gwpwpw4wG 
w2tuwmwGpGbp[! ubpmnpbG qmq.w~gl{bG hn'l.WJ~G nbumpuGbp~ fllb
LW9tl oq.mwq.np6UwG tuG'1tlpGbp~ hbm: 
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'-.,.'l)bmp t hGwpwl{np~G iWtfl tumuwtflbL pwpap pbppwmm hn'l.l:iPQ 
ni q.Jm'l.wmGmbuw~wG GL4wmw~nl{ oqmwq.np6bLmg: UnwGoGwhw
mm~ tuGwupnl{ m hnq.wmwpm~Jwlip L4bmp t l{wpl{bL 2flnl{r hn'l.bflr 
hbm , npnGg wpmw11rm'l.w~wGm~JmGG wG2fl'1r hn'l.l:iPr hwubuw
mm~Jwlip u~ pwG~ wGq.wu pwpap t: -~ 

--Ubp uw~wl{whn'l. hwGpwUjbmm~JwG hwuwp wnwGaGw~~ G2w-
Gw~m~JmG mG~ WL~WL~-W'l.ntmGbp~ libL~npwgmlifi m q.Jnt'l.wmG
mbuw~wG ~pwgmliQ n~ urwJG WJG ~uwumnl{, np hGwpwl{np t qwn
Gmu wl{bLwgGbL u2w~m~JwG hwuwp LlltltnwG\1 hn'l.wmwpw6mpJmfi
Gbp[!, WJLU WjG mbuw~bm~g. np WJI) hnf1GflQ q.mGL{bLnl{ urwGq.wliw)G 
GL4wumwl{np ~bGuw~L~liwJw~wG UjWJliwGGbpmli , mGbG 2wm pwpap 
wpmW'1Pn'l.w~wGm~JmGil!Ju ~wpq.~ Gnp ~pwgl{wo hn11.bpmli ~wpb
L~ t u2w~bL ni u~wJG 2wm wpctbpwl{np Q.JnL'l.wmGmbuw~wG m mbtu
(j~~w~wG li2w~wpnLJubp , WJLL. tubLWQ~ hn11.oq.mwq.np6Uwfi l)bt4pmli 
mwpl{w QG~wgpmu u~uGmJG hn'l.wmwpw6m~JmGrg umwGWL bp~m. 
GmjG~u~ bpbp pbpp: ru~ hwGpwUjbmm~jntGmli WL~WL~-wJl.mmfibpQ 
qpw11.bgGmli bG 2nLP2 30 hwqwp hb~mtup mwpw6m~Jm.G: 

Llj . 92.tpljw~qo~ Lj_pw Ljwnmgtlw6 2(1~1111.)1 (ldmliut -tJWCi~ 
U1W(1WOW2(12WU) . 

.._,n'l.bP~ nwg~nGwL oq.mwq.np6UwG hwpgmli ~wpL.np fi2wfiw
~m~JmG mG~ Gwu 6wh6wJ~G qwGq.l{w6Gbpr libLrnpwgmliG m q.Jm
qwmGmbuw~wG ~pwgmliQ : Snp:t>wl{wlflbpr mnp:t>~ oq.mwq.npomliQ 
gw6p pbpp~m~JmG mGbgn11 hn11bpr UjWpwpmwguwG hwliwp L. WJ'l 
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LilWflWOnL~JmGGbrr rrwgnu.'iG m oq.u1wq.nr6nu.'iQ q.JnL.fl.WLilUl.Ilbuw
~wG pnLJubrr w6bguwG hwliwr mGr wnw 2Gw~wrq. G zwGw~m~JmG _,... 

LJbr · hwGflWll.jbLilnL~JWG LbnuwJrG 2fl2W[J{ib[lnt.li, Liwuwlip Gwlt 
UrwrwmJwG hwr~wLI.wJrmu, bf1.w6 zmr2 25 hwqwr hb~mwr 6wh-
6wJrG qwGq.LI.w6GbflQ Li z w~nt.l.r hnfl.brr wLI.bLwgliwG ~wrltnr nbqbflLl 
~wrnfl. bG ownwJbL: lJbr~wJmliu WJil hnfl.brr htrLIGw~wG uwull 
flbnltu wGWflflJnLGwt.Lbm t oq.mwq.nr6LI.mli . 

tiwh6wJrG hnfl.bflr rrwgliwG QG~wgJ2mli ll.jGLilfl t tuumnrbCr 
hwzt.l.r wnGbL pGm~JwG ll.jWhll.jwGm~JwG zwhbflQ , WJurGJ2 G lLtwmwg

. GbL li1WflWOJ2r 2flWJrG nbctrliQ , nl Gl wgGbL hwqLI.urq.Jmli1 pmuwli1 b
uw~GbrG m ~bflwurubflQ Lt WJLG : 

VLwG2brr flWflWt.lWGflwLI.nrmliQ hnfl.wJrG nbumruGb[lQ PWf1Cf1 
Wflli1Wflflnf1.w~wGm~Jwlip oq.li1wq.nr6bLnt. ~wrltnr Lir2ngwnmliGbrl1q 
Lib~G ~fJ.wrwLI.wGflwLI.nrliwG Lir2ngml. q.JnLfl.Wli1Gli1bum~JwG hwliwr 
nl ll.jrli1wGr ~wli gwor Wflli1Wflflnf1.w~wGm~JmG mGbgnfl. hnfl.bfll! 
rrwgt.l.mli nL hwli1~wgt.lnLli bG gwGJ2Wli1WflWOnL~JmGGbrrG m pm
uwwuli1wGGbrr : 

~wGf1Wll.jbli1nt.~JmGmu LbnGwJrG nbLrb~r ll.jWJLiwGGbrmu , nr
li1Gfl. li1WflWOJ2r 55,4%-Q QG~w6 t 8°, ru~ 28,8%-Q ' 16°-rg PWflCfl 
LWG2brr Ll.rw . flwrwLtwGflwt.lnrmlio ~wrltnr GzwGw~m~JmG mGI• 
hWli1~Wll.jGU ll.jli1fl.Wli1nt.Gbflr nL tuwfl.nfl.r WJq.rubrr li1WflW OnL~JnLU
(jb[1G QGflWflOW~bLm li1buwG~jnt.Grg:~bLwgr m q.trli1wljwGnrbG hrli 
Gwt.l.nrt.l.w6 llwrwLtwGflGbrr ~wnmgmliQ Lt. wll.jw hbli1wq.wJmLI , 
6tr zli1 zwh'wq.nr6mliQ , hGwrwLI.nrm~JnLu bG li1WLru Lir ~nf1.lill9 
pwror Wflli1Wflflnf1.w~wGm~Jwlip oq.li1wq.nr6bL Lib6 ~bJ2nL~JmG mGb
gnfl. LWU2GflQ, ru~ UJnLU ~nfl.urg ' ~wGtubL hnf1.Wli1WflUWG m hbfl.bfl.W
JrG ll.jflngbuGbrQ: 

robe LWG2bflQ flGbLnLI. pwqliwliJw li1G~wr~Gbrr lflw~ . hGwrwLin
r'm~JmO ~mGbGwGj2 Gnr rrwgt.l.nfl. hwlibliWli1WpWfl hwr~ li1W[lUI -
6m~JmGGb[1Q flGbL flWZli1WLI.n(lw~wG, liwuGwt.lnflWll.jbu hwgwhwli1r
~wJrG m hwli1r~wQGflbfl.bG ~flLLli1nLflWUbflr li1W~ , nrQ zwli1 ~wrltnr t 
ubr br~rmu ll.jwrbuwJrG orwq.rr Lm6LiwG hwuwr : / --

UGhrwctbzli1 t GzbL Gwlt Lir hwGq.wliwGp, nro LnLfl2 LtmwG q. t 
Gbr~wJwgGmli hwGflwll.jbli1m~JwG ultwhnfl.wJrG q.nmm hnf1.w6w6-
~mwr hwuwr: YwGwlwll.jwli1nf1. ~wquw~bflll.jnL~JmGGbrQ U1bfl.brm'' 
pbrrr pmuwhnfl. Lt 6Liw zbrli1 ll.jWli1flWUli1bLm LtrntuwrbG, ultwhnfl. orr 
Ljlntuw11rmli ownbrr pGw~wubrr. uwrq.brr . 6wf1.~w~Lipbrr LjwLI 
nLfl.fl.W~jl ~wGwl li1WflLUOnL~JmGG b fljl Lib 2 L9UGLnL hwuwr: Uli1bfl.6LI.w6 
pwquw~rt.l. trnqrnG o2wtuGbro . wuli1r6wGwpwr tunrwGwLnLI. Lt QG
Ilwrow~LI.bLnLI. , Ll.brw6LI.mli bG onrw~Gbrr m· tunrtunf1wli1Gbrr : Cwli1 
flbuwbrmu li1flnrLI.mli bG gwGpLUli1WflWOnL~JmGGbpQ , pwgt.lmli [mp 

6wGwll.jwflhGbr , p wGflL[mli hwl.jwtrnqrnG m nnnq.LiwG ~wnnLJgubfl[l 
Lt wJLG : 'Tlbli1p t L[6nw~wGwll.jbu wrq.bLbL l hrliGwL[nrL[w6 m wGl.jwq
Liw~bflll.j l.jwrq.n.LI. ultwhnfl.bflr li1Gfl.WLjlntumliQ , n[lQ hw~wl!mli t pb[l 
!lr hnfl.bflr nwgrnGwL oq.li1wq.nrMwG zwhbrrG : 

~nrtoq.suq.nrouuu un-uu:JuU~USynt-f03nt-uutrc tY. ~nrttrr 
ursufJ.rnrtUYUunt-ra3Uu pur:;;rusuuu mrtrutrc · 

unr ~nrtu3ru ~uruPtrmra3muutrr 'TlU3LJUuutrmu 

~n11.11 ub~w~wGw z GnrhliwG hbli1ltwGpnLI. ~WJWUli1wur ~wGrw
Ujbli1m~Jnt.Gmli altwLI.nrLI.bL bu WL[blr flWU 360 hwqw[l q.JnLfl.WQjlW
~w(j Lt Limn 880 q.Jmfl.wgrw~LuG LlnLb~li1rLI. Ln[rli1bum~JmGGbr : UbL[nu
~wGwzGnrhLI.bL t LtwrbLwhnfl.brr 69,2%-Q, wJqjlGbrr 83,6%-Q 1 .. 
t"tmli1hLUflQUGfljl znt.f12 44%-~ 3nt.[1Wfl WUlJnL.fl q.jnL11Ul grw~wG li1uLnb
UnL~JWGQ Lir2ru hwzt.l.nt.l. pw(ttt~ QG~Gmu 1,2 hb~li1LUfl hnf1.Wli1W[lW-
0nL~JnLU, nrr9 0,9 hb~li1Wfl LI.WflGLWhnfl. lt 0,3 hb~Ullllfl pwqt.lwlijW 
li1Gl.jwr4 m tunli1hWfl fl mwrpbfl hwrwpbrw~gm~JmGGbrmt: q.JnLfl.w
grw~wG li1Gli1bum~JmGGbrr hnf1.wpwctt,GGbrQ LiwuGwli1LI.w6 bG lij1 
pwGt1 ~li1nf1Gbrnt.l : ~~ q.Jmf1.wli1uli1bum~JulG _ t~nGnlir~wJr q.jlli1whb
Lnwqmnw~wG ruuli1tlli1nLli1tl l.jnfl.lirg ~WLnWflLlWO hbli1wqnli1nL~JnLU
(jb[1jlg ( ~ . Y. . lJ~flli1 lJWU) ll.jWflqLI.bl t , nr q.JnLfl.Wgtrw~w(j li1uli1bum~
JnLUUbflr LijlWJU 4,7%-r pwctGbhnfl.G .t pwfl.~wgw6 libl.j hnf1.Wl.jli1nflllCJ, 
40%-jluQ· brl.Jm hnf1.Wl.jli1nfljlg , 23%- jlG ' bflbfl hnf1.url.jli1nf1jlg , jluL1 
uGwgwoGbrrGQ 4-7 hnf1.w~li1nrGbrrg : 

LJwuGwli1LI.w6 hnf1.oq.li1wq.nrMwG ll.jWJLiwGGbrmli pwrcr Liw 
~WflflWl.JnLI. br~rwq.nr6m~JwG LtwrliwG , LiwuGwLtnrwll.jbu WflllJmGw
LI.bli1 wq.rnlibLrnflwli1rLI. ur2ngwnmuGbrr rrw~wGwgliwG hwrgmli 
WI1W 2W9Gl bG lnlfl 2 llctt.lwflnL~JnLUUGfl : Um pnlnflQ ub6 lwljlnt.l. wrq.b
iW~mli bG Lrl.!_;rctb£ pwgwhwJli1bLm hnfl.brr wrLnwflrnfl.wl.JwG ~wrn 
fl.nL~JmGGbflQ , ~wGtubLnL llflWGg hbli1wq.w flbq.[lWflWQrwG lt Ll.bfl2W
ll.jbU 6rzli1 q.Gwhwli1bLm hnf1.oq.li1wq.nr6nf1.Gbrr Wflli1WflflW~LuG q.nr 
omGbGm~JmGo : 

q.JnLfl.Wli1uli1buw~wG hnf1.oq.li1wq.nrMwG pwflbLwLI.LiwGQ wrqb
LWl.Jnfl. hwGq.wliwGp ubflQ ll.jWJUWGwLI.n(1LI.w6 bG Lir ZWflQ Opjbl.jli1fl l[ 
q.nronGtibrnLI. . nrnGp l.Jwrblf1 t tulipwLI.nrbL. 

- q.1 m 11wgjlw~wG li1Gli1bum~JmGGbrr Ljlnpr hnf1.w~li1nf1Gbrr (Lijl-
2ru hwzt.l.nt.l 0,9-1,2 hb~li1Wfl ) WI1~WJnL~JWUp UjWJUWUWLI.nflLI.WO 0[1~ 
[lWq.n[lOnL~JWU Ll.wrliwG hwliw~wrq.r tullUli1 ~bflr rrwl.jwGwgmliQ , 
Lizwl.jwpnLJubrr li1bi\JGnlnq.t,w~wG ll.jflngbuGbrl• ~nll.jrli1 tuwtulflmlio 



- llJmrtwgtJwljwG tnGtnbumpJmGGbrll tflnpr hnrtwtnwrw6mp
Jmuubf1nlll tnbtuGnLnqpwljwG u.mngbuGbrtJ m wqrnubLtJnrwtntJt.l utJ-
2ngwrmulGbfltJ f1rwljwGwguwG hbtn ljwUJt.lw6 LnLI12 '1dt.lwrmpJmGGb
J1~: 

- <l>nJ?Jl hnrtwtnwrw6mpJmGGbr mGbgn11 qJmrtwgtJwljwG (pGz_
UJbu Gwl.t qJmrtwgtJwljwG 4nLb4tnllt.l) tnGtnbumpJmGGbrll Gjmpw
tnbtuG~ljwljwG wGhrwcrbztn pwqwJ!l pwgwljWJnLPJmGo: 

- Ub6 UWUztnwpp m ljwUjtJtnwt utwngGbrll Gbr'1rmu UjWhWU211'1 
llbL~nJlWLn~l{ wztuw~nwGJ?Gbrr (trnqf1wJtJ, bflwz~nr m tun112wlJGbJ1t' 
llhll UjWJPWflll WULnWilWUbLtJnrwtntJt.l. hll'1rntnbtuGtJljwljwG, uwrqw
qbtnGwllbL~nJlwLnllt.l utJ2ngwnmuGbr. hnrtbrtJ ubLtJnrwtntJt.l t.ltJ6wljtJ 
PWflbLWL{IlwG hll'1flntnbtuGtJLjwljwG m llmttnm[l-LnbtuGpljwljwG wz
tuwmwGpGbfl 1.t WJLG) llrwljwGwguwG hwrgmu qJmrtwgtJwljwG m 
qJmrtwg~wljwG 4nLb4tnllt.l tnGtnbumpJmGGbrll Gljw~nuwup UJbtnmp
JWG 4nrtll~g wGhrwcrbztn hnt.lwGwt.lnruwG pwgwljwJmpJmGo: 

- <l>nJ?r hnrtwLJ~nnrGbr (0,5-3 hbljtnwfl t.twrbLwhnrtbr 1.t '1!1WC11lg 
wl{bL~ UjWljwu pwquWUJW tnGljwrljGbfl) mGbgnfl qJnLfl.WgtJwljWG 
tnGtnbumpjmGGbrmu awuwGwljwljtJg WUJ11WUQWJI1G wrtnwrwmp
jnLG ljwquwljbflUJbLnL hGwrwt.lnrmpJwG pwgwljwJnLpJmGo: 

_,nqoqtnwqnrMwG t.lrw UJbtnwljwG wGhrwcrbztn t.lbrwhuljn
flnLPJWG pwgwljWJnLJ}JnLUIJ : 

- ,nqwJtJG :PnG111l . tJGz. UJbu Gwl.t hnr]oqtnwqnr6uwG UJflngbunu1 
hn11~ 4flw6 LflmtmtumpJmGGbrr UJWflqwpwGuwG nL qGwhwtnuwG t.lb
flWpbflJWL u~utnbuwmplj '111tnwrljmllGbrll (unGtJtnnrtJGqp) pwgwljw
JnLPJmG~ l.t wn qnr6nGGbr: 

llJmflwtnGtnbuwljwG hnfl.oqtnwqnr6muo pwrbLwt.lbLm hwrgnui 
wnwGOGwlj~ GzwGwljmpJmG mGtJ hnflbflp UJWhUJwGmuo trnqpwJtJg , 
nJl~ n~ u~wJG hnflbflll pbflflllnLPJWG wGljuwG, WJLI.t qJmrtwtnGtnbuw
ljwG hnqw~nbuJ?brr ~nwrw6mpJwG 4r6w~nuwG qLtuwt.tnr UJWtnawn
ubn~g ublju t: 

,WGflWhWJLn t , nfl hnflbfltJ trnqtJwG ljwGtubLnL hwuwr UjwhwG2-
l{mu t ~G~UjbU hwuwrwlj, WllWUOUWUjbU ub6 6wtuubfltJ hbtn z_ljWL4-
l{w6 ljwqllwljbflUJWLnGtnbuwljwG m wqrntnbtuGtJljwljwG , WJUUJbu tL 
PWflll m ljWUJtJLnWL Uf12ngGbrtJ Gbl1'111nLU UjWhwG2n'1 ubLtJnrwtntJtt 
(wGtnwnwll bLil nr w tn rt.l. h 11 rw ntn btuGp Ljwljw G, uw rqwqbtn G w ub Lllll
flWtn~l{) ll~2ngwnmuGbrl1 tJrw4wGwgmu: 

,n'l~ ublflwljwGwzGnrhuwG awuwGwlj LWU2bflf1 bfllJWI1nLPJLUL1~ 
Gb11 2bfltnbf1nl{ hnflwpwapGGbrtJ pwztumuo Ljwquw4brUJw4wG m ub
J?bfiwJwguwG tnbuwljbtntJg Lf12nflbG wrqbLw4mu t hwljwtrnqtmG 
fimJG~ulj UJWJlq utJ2ngwnmuGbfltJ 4tJrwnmUIJ : uuwG UJWJUWGGb[lmu 
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hnrtoqtnwqnr6nfl.Gbrll t.lrw UJbtnwljwG t.lbrwhu4nrtmpJwG 2fl2WGw4-
Gbrmu gwGLjwgw6 UJWI1LnW'1f1WUQ rrwt.lf16W41J z.ll Ltwrnrt tflntubL: 

Unwt.lbL '1dt.lwr t ljwUJpLnWL un2ngGbr UJWhwG2n11 pwr11 hwljwt
rnqpnG utJ2ngwnmuGbrf1 ljprwnmuo: uuwG wztuwtnWUf!GbrtJ tJJlw
ljwGwguwG '1bUJpmu hwawtu wGhflwdbztnmpJmG t wnw2wGmu WJIJ. 
utJ2ngwnmuGbrtJ hwuwr qJnLfl.WtnGtnbuwljwG nrnz hnrtwtnwrw-
6nLpJmGGbf1 hwtnljwgGbt: UwljwJG WJU hpuGwtuG'11lf1Gbrll tJrw4w
GwguwG hwuwr z_ljw wGhrwcrbztn GJmpw~nbtuGf14w4wG pwqw 1.t nz. 
tL tJrwt.lwljwG IJ.Wztn : Pwr11 hwljwtrnqtJnG ur2ngwnmuGbf11J UJbLnf! t 
rrwljwGwgt.lbG UJbtnwljwG lltJ2ngGbrf1 hwzt.lrG: 

1nflbi11J flbqi1W'1WQPWJP9 UJW2LnUJWUbLnL zwhbfliJ UjWhwG2mL1 
bG , nflUJbuqtJ hutnwljbgt.lbG rrwt.lwljwG m ljwquwljbrUJwljwG up 
zWflf! hwrgbr : 

llJmrtwtnGtnbuwljwG hnfloqtnwqnr6UwG pwrbtwt.tuwG, hnrtbflp 
UJWhUJwGmpJwG m IJ.IlWGg WflLnWI].pnrtwlJwG 4wrnrtmpJmGGbrf1 
trwrabp oqtnwqnrMwG, pG z_UJbu Gwl.t hnrtoqtnwqnrouwG t.lrw hwr4 
brtw6 t.lbrwhuljnrtmpJmG uwhL1wGbtm GUJwtnwljnt.l wGhrwcrbztnmp
JnLG t WllW2WQbL, n[llljbuqp uwGr qjnLfl.WgpwljwG tnGtnbumpjmGGb
fliJ urwt.tnrt.lbG m ULnbfl6bG ortJGw4bLI1 :Pbrllb[lWjpG tnGtnbumpjmG
Gbr: 

Q.JmrtwtnGtnbuwljwG hnrtoq.tnwqnJ16UwG pwf1bLwt.luwG hwrgnul 
LnLf12 hpuGwtuG'1tJfl t UflWJlWLnJWG hwrpwt.lwJ11f1 uzwljnt.lp hnrtb[ljl 
pwrbtwt.l ubLf1nJ1wtnf1t.l t.lf16w4r UJWhUJwGmuo: UJu ~nwrw6wzr2w
Gmu bf14f1nf1flWJtJG WrtW4WtmuG m 6wh6wgmu1J, pGz_Ujbu Gwl.t tnbtu
Gw6pG Wfltnntnmuo flW!lObL bG Wf1LnW'111"rtwljwG PWflOfl hwtnljmp
JmGGbrnt.l odtnt.lw6 nnnqbLf1 uwrqwqbtnGwJtJG qnrz hnrtbflll '1bqrw
'1WQUwG m pbflflPnLPJWU wGLjuwG hpuGwljwG UJWtn6wnGbr: Vntnw
t.lnr hwzt.lwr4Gbrnt.l Gbf14WJmuu ubLf1nrw~nrt.l t.lf16w41J tutJutn t.lw
tnwgbL t, l.t bfl4f1n[lflWJtJG W'1W4WLUWU bG bGpwrLJt.lbL ubtrnrwgt.twcr 
UnflWJPU WflnLLn-WL4WLP l.t '111WGg hwrwljpg nnnqbLr uwrqwqbtnGw
JPU qnrz hnrtbfliJ (untnwt.lnrwUJbu 50 hwqwr hblj~nwr): Upwawuw
Gwlj 3-5 wGqwu 1JG4bL t IJ.WzLnWJtJG uzwljwpnLJubrtJ , UJLnflWtnmGb[ltJ 
l.t tuwrtnrttJ pbflj?Wtnt.lnLPJnLUIJ: 

1nfl.bfltJ b!llJfln[lflWJtJG W'lWlJWLUWG brl.tnLJpGb[l(J Ljwu:Ubtm L. 
qJmrtwtnGtnbuwljwG uzwljwpnLJubf111 pbflf!Wtnt.lmpJmGo pwrc; :u.: Jflb
Lm hwuwr wGhrwcrbztn t wUJwhnt.lbL nnnquwG nrw4JWL 2f1bflf1 wG
tuwtflwG UWLnWljWflWflnLU, t.lbrwljwGqGbt nnnquwG gwGgbriJ, rrw
ljwGwgGbL br4rn'1WJPU Wfl.W4WLWG nnnqbLil uwrqwqbtnUWjpG qnrz 
hnflbrp hwuwr Uzwljt.lw6 Lt.lwguwG-2rUwG l.t IJU'1mGt.lw6 2ruwG nb
apUGbrfliJ : 
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UGdtumbLr t, nr hnflbf111 LibLrnpwulrl{ L[r6wyr UlW[1GQUlLUf1tl l{w
mwgmliQ Lt.jWJLiwGwL[nrL[wo t hnf1oqmwqnrouwG gwor Liwywf1'lu' 
ynl{: UwywJG, QGr)hwGmr wnliwlip yryGwyr WflWYWLLiwG m 6wil-
6wgliwG htlliGwywG Lt.jWLn6wnGbrr m rwwug hblill.twGeGbrr l{b[1wg
GbLQ GJmpwmbtuGpywywG wGhrwdbzUl pwqw ~mGbgnfl WJuorL[w 
hnf1oqmwqnronf1UGflP mdbf1119 l{br t rGll.l.jGU ywqliwybpLt.jWyW[I, 
wJGLt.jbu tL mbtuGrywJr oqmwqnrouwG hwuwr ~rGwGuwywG Lir2ng
Gbrr Gbrf1rliwG wnmlinl{: 

~wzL[r wnGbLnL[ LibLrnrwgL[wo Luf1nun-LULYWLr hnf1tpp qJ tll 
flWmGmbuwywG oqmwqnpouwG wnwGoGwhwmympJmGGbrr , Lili<~ 

ywl.l.jtlUlWL Lir2ngGbrr Gbpr)[1LiwG wGhpwdbzuHlLJ}JnLUQ, npLt.jtJullG ~t;(j 
ywpnfl rrwywGwgGbL qJmflwgrwywG mGmbumpjmGGbpQ , GLt.jwLnw
ywhwrliwr t, nr WflnLUl hnflbpp LibLrnrwgtlWJr wztuwl.!lwGeGbp[! 
ywmwpl{bG Lt.jGUlWywG litJ2ngGbpp hwzl{p[J L. Wl.l.jUI r)pWUQ hwGOC1L[bG 
ctJnLflWywG tunphmpr)GbrrG npl.l.jbu Lt.jwhmumwJrG ~nuf1il hnflbp . 
Cum nrmli, LibLrnrwgl{wo mwpwompJmGGbpmli hnflbrr Lirwmwpp 
LibLrnrwmrLl Llr6wy umbf16bLm hLuliwr GLt.jwLnwywhwpliwr t, np 
r)pwGe dwliwuwywl{nr lubLtlwywGwzGnphL[bG, WJL Libo qwGqL[wo
Gbpnl{ mpL[bG L[wpowywlwywG hrlimGpubrnL[ LizwllbLm hwliwp: 

unp hnflbpr rrwgmliQ, r hwzrL[ wGoqmwqnrobLil m gw6pw p
dbQ hnflWUlbuebpll, qJnLflWUlUUlbULuywG hnf1oqmwqnpMwG pwpt; 
LWl{LiwG wnwGgQwJrG hwpgbrrg t: 

~WJLt.jbmhnflz rGGwtuwqpo pGumrmmmr (Gbr4wJru «~nflw z ll
Gwrwr» 'TlCDPC) L1n11Lirg L4wrqL[w6 t, nr ~wJwumwGmli hGwrwLtnr t 
Pf1WQUGL 100 hwqw[1 hbymwr hnf1WUlW[1WOillf:JJnLU, nrrg wl{bLr QWli 
65 hwqwp hbymwpQ ywrbLP t hwmywgGbL LtwrbLLuhnflbpp m pwq 
LiwliJw mGywryubrr mwy: 

Umbf16L[w6 tGbpqbmpy m ~pGwGuwywG r].dL[wrmpJmGubrl, 
Lt.jWJUwuGbpmli Libp uwywl{whnfl hwG[1Wl.l.jGUlnLf:lJnLUmli Gnp hnflbpll 
rrwgliw(i hW[1QQ LirwGqwliwjG hbmrG Lt.jLUJ[J t Uf1L[W6, npQ qjm· 
flWUlGmbuwywG wpUlWr)ilnLf:lJWG qwpqwgliwGQ tunlQGr)nUlnfl LnL[12 
qnponG t: 

nLpbliG wGoqmwqnrobLr hnflbrr rrwgmliQ l.l.jGUlQ t YWV1Wf1l{li 
Lt.jbmwywG Lir2ngGb[1p hwzl{llG , f].[1WUQ pnf1GbLnLl hwliwjGQGbf111 tunr
hnL[1r)Ubf1r Ul[1WUWr)[1nLJ}JWU UlWy n[1Lt.jGU Lt.jWhnLUUlWJtlG hnflbp' 
Llwrow4wLnLf:lJWu hplimGeGbrnLl Lizw4bLm hwliwr : 

~nflwJrG ~nGr].p uwhliwGwLtlw4 ttJCibLQ , qpbpb wnwug pwguJ
nmpJwG, pnLnr ctJnLflWUlGmbuwywG qnmpGbrmli LizwywpmJUbflll 
l{bqbmwgrwJr QGpwgemli LipGnLnrmwJrG mbr1mliGbpp uwhliw[,uJ
Lllw4 ewGw4r m pGmbGurL[ qnLnrzwgliwG hbml.twGenL[ tunGwL[wg
L[wompJwG gwor qnpc:'JwypgQ (LbnGwJrG Liwpqbrr br4rwqnrowllwG 
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qnmmli wJG hrliGwywGmli 0,35-0,45 t L. r].hn wL[bLP gwc:'Jr) , L. hbml1w
Lt.jbu, wG2r11r Lt.jWJLiwGGbrmli lizwywpmJubrr gwor pbf1QWlilL[nL~Jm
GQ wnw2 t pbrmli nnnqnLlr hnf1wmwpw6mpJmGGbrr QUfl.wrowyliw(, 
turum wGhrwdbzmmpJmG: Y..br2t1Gu Lt.jblilQ t 11rmbL nrl.l.jbu hnrloq
mwqnpOLiwG pwrbLwL[LiwG ywrt.tnr OflWLtGbppg LibyQ: 

Umbf16l{w6 hnflwJrG Gnr hwrwpbpmpJmGGbpmli hnf1oqmw
qnpc:'JliwG gwor Liw4Wf1f1WYQ wnw2rG hrb~llG turum pwgwuwpwr t 
WUr)[1Wr)WnGmli hnflr pbrrrmpjWU Llrw : ~nflr LizwympJWU mbtuGn
LnqrwJr tuwtummliQ , wGhbppwlllnr.r (LinGn4mLmmr) bryrwqnpomp
JLuG hwliwywpqp L[w[1nLUQ , orqwGwywG L. hwGQwJtJG Lt.jUI[1Wi1LnwG
JnLJ}b[1r uwhliwGwLtlw4 oqlilwqnpc:'JmliQ , LizwympJmGrg pLuqliwL~JLu 
tunmwpmJubrr f1nLf1U liflnLUQ , hwywtpnqrnG wztuwmwGeGbrr G hn
flnLli wGhrwdbzlil tunGwl{mpJwG Lt.jwzwpGbpll ynu.nwyliwG wGml;um
LiQ Lt wJL ur2ngwnmliubrr pwgwywJnLf-lJnL(IQ wJuor fJ.wrobL bG hnflb
rr pGwywG pbrrrmpJWG wumr6wGwywG wGyliwG, L. hbmL.wLt.jbu, 
LizwywpnLJubrrg gwor pbrer umwgliwG ctLtuwLtnr l.l.jwm6wnGbp: 

QJmflwgpwywG LnumbumpJmGGbrr hnf1oqmwqnronf1[rbrr 
hnflbrr Ltlner lwlllbf1Q l.t f1rwug LiwuGwlilL[wompJmGQ r)dLlwrmpJmG 
Gbr bG wnw2wgpbL gwGQW 2f1 2WGwnmpJmGGbpp yppwnliwC1 hwp
gmli : bpyw[1 UlW[1pGbpp LtlnpoLupuipWl~w[i wztuwmwGQGb[1nL[ m wr 
UlWr)[lnLJ}JWU hW[1nLUUl Ltlnronl{ hwuLnWUll{WO L, nr Li zwywpnLJUhpr 
wGhbppwLtlntu LizwympJnLUQ wnw2 t pbrmli nl LirwJG hnflr pbp
rrmpJWG wump6wGwywG wGymli , [lpW Luqpn~tlqpywywG hwmym
f:lJilLUUbf1r L[wmwgmli L. r].bqpwr)wgpw , wJLL. ul.l.jwumwL[nr Lt.jWJLiwG
Gbr bG umbflc:'JL[mli LinLwtunmbrtJ, hpl{wGr].mpJmGGbrll m l{Gwuwmm
Gbrr qwrqwgliwG hwuwr: UJu pnLnrr hbmL.wGenL[ GL[wqmli t Lizw
ywpnqubrr pbrewml{mpJmCiQ: 

VwuGwmL[wc:'J hnf1oqmwqnpc:'JliwG UIWJLiwGGbrmli , pGwywu t. 
hGW[1Wl{n[1 lt yrnw[1bL 7-8 r)W2UlJW Wj[llljrur QWUQWUlW(lWOnLf:)JnLU
(jbfl, npnGe 4rrwnl{mli trG 4nLu1GmbumpJmGGbpr L1 tunrhLnuLnbump
JmGGbpp f1WZUlb[1nLU : ~nflbpp pbpprm~JWG Lt.jWhl.l.jWGLiwG qnp6mtl 
ywpL.nr fl.bfl 4wrnfl t tuwflWL ywp6 nnl.!lwgpw mubgnfl gwGewzr2ul 
r,wnmpJmGGbpp 4rrwnmliQ : 

~nflr ubLtlwywGwzGnrhmlipg hbmn hwGrwl.l.jbUlnLf:lJWG qJm
flWUlGmbumpJwG wnwLlbL ywpl.tnpwqmJG 6Jmflll . nnnqbLP br4ru:
qnrompJwG l.l.jnmbugrwL hGwrwl{npmpJmGGbrQ oqmwqnpol{mli bG 
wGpwl{wpw[1 L. LiwuGwyrnrbu: nLGbgwo 202,7 hwqwp hbymwp L[w
[1bLwhnf1bf1P9 UlW[1pbp l.l.jWU16wnubpnL[ 69 hwqwp hbyUlW[1Q lP oq
mwqnrol{mli , nppg 49 hwqwr hbymwrQ oqlilwqnpoL[mli t npL4bu 
wu2r11r, nrmbf1 w!SbgL[mli bG gwopwpdbQ ctJnLf1WUlumbuwywG Lizw-
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LjwpmJubp , pulj 20 hwqwp hbljmwru [luflhwupwll.Jbu [p oqmwqnro
Llmli (U.S .qWUll.jW[ljWG, 1998): 

1wliwztuwrhwJrG pwG4r 4n'1Lirg hwmljwgllnrt L\.wfl4r hwzlj_r[i 
qq.wLr wztuwmwGpGbfl tG LjwmwrlltL nnnqliwG L~WJfl l.i tr4rnpq 
Ljw[lqp pwdwGwpwrutrr . 2rhwG LjwJwGGbflr l.i 2flwupw[1Gbflr Llbflw
LjwGqGuwG pGwqwl1_wnmu: '-iw[lljt"J hwz4rG ZW[lntGwljl1_mu bG 8 rJn
znp nnnqliwG hwliwljWflQbflr, 5 211hwG LjwJwGGbflr L 5 2f1WL'ipwrut· 
rr l1_b[lwljwGqGL'iwG wztuwmwGQGbr[l · rrwljwGwgL[nrt wztuwmwGp· 
Gbrr zGnrhllll nrnzwljp pwrttwl1_L1_bL t hnrtoqmwqn[lOt'iwG , LiwuGw
L1.nf1Wll.jbu nnnqbLr hn'1bf1r oqmwqn[lOt.'iuJG 4t"J6wlj[l : Ut"J zwflQ Liw[lqb
[lmli GljwmbLt"J t Gwtu4rGmt.'i [oq.mwqnrollnrt L1.wflbtwhnrtbf1r tJUrfQP 
Ljmli(] Q.JntrtwmGmbuwljw[i 2f12WUWr1nLf}JWG Lib2 : 

nnnqbtr hn'1bflp Q.JnLflLUtnGmbuwljwG oqwwqn[l6ntt.'i(J pw[lbtw· 
Llbtm Ull.JWI.IlWLjnl1_ wGhflwdbzm t hwG[ltllll.jbmmpJmumt.'i rf1wljw[lulg 
Gbt lit"J zwpp Ljwqliwljbflll.JWI.IlumbuwljLUG Lir2ngwnmuGb[1: 

'-ibfl2t"IG wwrrut[lt"JG hwGrwll.JbmmpJmGnu.'i qq.wtrnrtG Ljp6wLn-
4bL bG ll.jW[lW[li.IlWUjnLpb[lp Lj[l[lWrlliwG owL1_wtGb[lQ l.i Gb[lljWjnulu 
WJU Ljwqt.'imu t ll.JwhwG2r linm 20-25 LnnL,nu[l, WJG tL ilpuGwljwGmu 
wqnmwljwG ~W[lWfllllWUJnLJ)b[lp oL..nl{: Cwlll UW[lqbf1ll hwL'iWJUQfJb
rmu ~nu~nrwljLuG m 4wLt"JmliwljwG. t"JGg.LjbU Gwl.. OflCj.WUWLjwG LljW
[lW[llllWUJnLpb[l q.rtpb [bG oq.mwqn[loL\_nu.'i , n[lQ , pGL tunup , pwgw
uwpw[l t Wurf[lWf1Wrlumu uzwljwpnLJUb[lt"J pb[lQWtnl{ntpjWG L1_pw 
hwG[lWll.jbi.IlnLpjwG zwm I.IlW[lWOQGb[lmu: 

GJnLil.Pt"llit"JwguwG hbmwqnmwljwG hwGrwll.JbmwljwG LjwJw[dl 
LJn11urg hn11r ptrrt"JmpJwG l{lnl{lntumpJmGGtpQ ll.JwrqbLm Gll.JwLmu
LJn4 Ljbf12rG mwrpGbrrG Ljwmwpl1_w6 hbmwqntnnLJ)JntGGbp[l gmJg b[J 
ml{bt. nr zwm mb11trmu wrf1bG qq.wLr bG WJG hn'1wmwrwopGbf1[1. 
nrwb'1 zwrctmG UUUflWlllWflflb[lp ll.jWf\nLUWljntpjWG Ljmrmlj Gl{wqrllll 
t Lnbll.r mGbgbt: Ywuljwo LP 4wrn'1 LrGbt, nr bpb WrlW2114WJnLU t:. 
ZWflnLGwljl{p ~W[lW[ltnWGJmpbrp LJrrwnuwG hwrgt"JG GliwG unmb
gmliQ, w~w wGtunwwLf1btt"J 4trGr hn1111 ptrrlmtpJwG wGLjmuQ: 

Umbrt6L[wo ~WJliwGGtpmu hnrtll pbpflt"JntPJWG LlJWhll.JwGuwrr m 
pwrorwgt.\wG, lizwljwpmJubrtJ ~wrwrmwgL'iwG wz['JwmwGQOtpr 
WflflJmGwl{bm Ljwqliw4br~t.\wG hwrgmu LjwrG.nr GzwGwljmpJmG m
Gr ll.JbmwljwG hnL[wGwl1_nrmuG m L1_bpwhu4n'1ntPJwG llrwljwGwgm
uc : UJu mbuwljbmt"Jg wnwGoGwljr mzwrwmpJWG tG wrctwGjl mbrtur 
LjwG hwGpwJrG m o[lq.wGwljwG hmupp l{brwlizwljuwG, hwmljwL4L•u 
LjtGuwhmlimur umwgL'iwG L oq.mwq.npoliwG, wqnmwljwG ~wpwp
mwGJmpbrt"J wrmwflrntpJwG L[brwq.nrowrljuwG ht"JliGwhwflgbfliJ : 

1n11oq.mwqnrMwG pwrtLwllliwG hw[lgmu LjwrL.nr GzwGwljmp
JmG mGr ~whmumwJrG hntl.trr (wlJ.1Wll.JbmuJLjwGwgl1_w6, uwljwJG 
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11tn Lubl{lwljwGwzGnphL\_wo) 6tJzm oq.mwq.nr<mllliJ Q.JnLtl.tumGmb
umpJwG ub2: l.Jbf14WJntt.'iu hwftrwll.JbmmpjntGmli t4bmwljwG ll.JW
hmumwJrG hn'1bf1[l Ljwqlinu.'i bu· LjLuf1btwhn'1bf1r 24,3%-Q, pwquwu
JW mGljwr~Gtrr 8,3%-[l , tunmhWflQUbflp 1/2-[1, wrnmGbpp 98,8%-[l : 

'T\bmp t GzbL nr r mwrpb[lntpjmG LpnQr Lwl{lwpwdpGGbrnLj ub
l{lwljwGwzGnnh4w6 Ljwrl:itLuhn'1trr . L.LjwhmumwJrG Llwnbtwhnflbflt.! 
wnwG6Gwgl{w6 bG Lito hnf1.W~mnpGbpnl1_ L f1f1WU9 4_wp6tulJwtGbp[1 
hGwpwllnnntpjntG mGbG 4rrwnb[nt hn11oq.mwqnr6UwG WflflJnLUU/ · 
l{bm b'1w0wljGbfl: r 

UGcttumbtr t WJU L.jlwumQ, nr ~WJWUU1UIUP uwljwl1_whnflnLPJWU 
l.LjWJliwGGbpmu l.LjwhmumwJrG hnflbflp qqwlr L'iwuQ liGmL'i t wGoq
mwq.nr6ttr: l.JliwG Ljwrq.r hntl.bflQ oq.mwqnpobtm G~wmw4n4 w(Jh
pwctbzm t ~pJlwnbt w6mflf1LUJpG L liflQnlJpUlJjlG btl.WGWliGbf' , pG ~L.Ljbll 
Gwu mwrpb[l Ljwpq.t"J tunwtunwtJt l.LjWJliwGGtr : 

q1m 11wmGmbuwljwG hn11oq.mwq.n[16t.'iwG pwflbtwtJ.uwG hwrgnu) 
Ljw[lLnr GzwGwljmpJmG mG!l hnqoq.mwqnrMwG L[rw L.LjbmwLJwG 
wGhnwdbzm LlbrwhulJnrtmpJwG uwhuwGmL'i[l . hn'1WJpG ~nu11r Lltrw
pbflJWl upumbliwmr4 'lrUlw[lljmliGtrr Ljwqliw4brll1mlio : 

~nflbflp linGpmnrpGq.[l, hntl.WJpG ~nG!fp G~wmliwdp upumbliw
mplj f1pUlwr~muGtrr hwliwljwnq.Q, hnrtmli Ulbf\t"l mGbgn11 l{lnl{ln
tumpJmGGtrr dwL'iwGwljrG UJW[lqwpwGmliQ u rrwl{r6wljt"J qGwhw
mnLt.'i[l hwliwrl{mu t Q.JnLtl.WmGmbuwljwG hnf1.oq.LnwqnrMwG pwpb
LWLl.liwG LjwrLn[lwq.nLJG o'1w4Gtnr9 libljQ Lt hGwnwL[nrmpJmG t Lnw
tru GwtuwqqmzwgGbtm L. ctwtlwuwljrG LlbnwgGbtm hntl.mli wnw2 
bljntl. Gbq.wLnpL\. trLmjpGbflp hbLnl.twGpGbfliJ: 

=inrtbflt"J L'inGrmnntJGqQ nrl.LjtU l'lt"JtnW[lljntt.'iGb[lt"J hwt.'iwl.jwpq, 
l.LjblllQ t mwrw6L1_p hn'1bf1p pnLn[l Ljwmbq.nrpwutrr 4.flW, wGLjwtlJ oq
UlWQ.n[lOt.'iWG pGnLJppg, oLrg L ubL!lw~wGmpjmGpg: UnGpmnppGq.Q 
L4bmp t mwnl[r t"JGLL4bu hwG[lwl.LjbUlntf}JWU, WJUl.LJbu tt uwrqt[lp , 
LlwrLwmwrwoQwJrG 2f12wGGbflp , GnLJGpu~ wnwGorG 2f1hwl[wg ul-

4_wqwGGtrmu mb'1wpw2tul[wo hwuwJGQGbflP liw~wrf1wljnl1_· 
nrL.LjbU LflWLnL[wljwG hwuwljw[lq., linurmnflllCiq.Q LLjbUlQ t 

pwqw1rG m Ljwl.LJn'l. o11w4 trGr uGwgwo pn[nfl hLuuw~wrq.trr hw
dwfl , mumr WJU L.LjbUlp t mGbGw l.LjGUlW~wG 4wrqwL\.r6wlj L trCir [lG
Lnbq.[lWL, ctwL~wGwljpG m hwLl.wumr mbt1blJwm4_mpJmG: 
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=1Wltrr uqrnursuflrUL-tUutuUPU<-tnrnt-uQ 

1n'l.bfl~ WCfflnWfll11WI'J.f1WljwG tuupwLtnflmUIJ hn'l.bfl~ mbuwljGbfl~ 
nL l11Wf1Wl11bUwlj[ibfl~ U~Wt.lnflmUG t wt.lbL~ tunznfl W(ff1nWf1l11WI').flW
l.jwG tuupbfl~ Lib2, nf1nGp mGb[i hn'l.bflll WCffln[int.'i~wl.jwG hwml.jmfl
JmGGbfl~ !JGrJ.hWGflm~Jm[i, t.'inUl bG tLJnLnCf~wljw[i ll.jWJLiw[iCibfl~ mb
uwl.jblll~g . Guw[i bG nf1wl.jwljwG wnw[iaGwhwml.jm~JmG[ibflnt.l m 
pbflfl~nL~jWG uwl.jwfli').Wl.jnt.l. ~G!UjOU [iwlt UjWhw[i211LU b(j U~Wl11~U.! 
WCfflnmbtu[i~l.jwljwG, WCfflnlibL~nrwm~t.l m LibL~nf1Wl11~t.l Li~2ngw
nmu[ibf1: 

UCfflnWflUlWrJ.flWljw[i tuupwt.lnflliw[i LlJnL~bfliJ h[iwf1wt.lnf1nL~Jmf'l 
bG l11WL~U hwzt.lwnbL hn'l.WJ~(j llOUnLflUUbfl~ nf1Wlj(J , llDWL m hpuuw 
t.lnfl Cfuwhwl11bL I').W , D~2l11 l11Dil.WPW ZtubL CfJnL'l.Wl11uUlbuwljwu lJml
lllnLflWGbfliJ, Cf~mwljwGnflb G h~LiGwt.lnflbL gwGgw z f12Lu[iwnm~Jmuub 
fl~ hwuwljWflCfiJ, WflrJ.Jm[iwt.lbm 4~flWilbL WCfflnmblu[i~Ljwl.jwu m wq
f1nlibL~nf1Wl11~t.l Li~2ngwnmu[ibfliJ, 6~ zm Lm6bL hn'l.WUlbugbfl~ L~n
tuwlJbflll.jliw[i hwf1gbf11J: 

1n'l.bfl~ WCff1nWfll11WI'J.flWl.jw[i tuupwt.lnflmUIJ L~[imu t· IJ[irJ.hw
Gmfl Li~m~bGwljwG, llDCf~n(jwl (bflljflWUWUWJ~[i , hw[if1WUjbl11wljw(i, 
UWflqWj~G), ~G!UjbU [iwlt Ljnuljpbl11 UlUUlbum~Jw(j (hwliwj[ip~) hw
UWfl: 

Swflpbfl GUjwmwljGbfl~ 6wnwJn'1 WCfllnWflUlWI'J.flWljwu lulipLu
LtnruwG h~u[iwl.jw[i ul.jqpmGpGbfliJ ll.jW[lqbgt.lw6 altnt.l l11flt.lw6 bli 
u.fl.nqnt.l~ lJn'l.Li~g, «1n'l.WCf~l11nL~JnLG » I').WUWCfflf>nLU, n[liJ nmubflbu 
Lbqt.lnt.l hflWl11Wf1Wljt.lbL t «ltnLnU» hf1WU1Wf1W4!m~jw[i lJn'l.Li~g 1982 
~t.lwljw[i~(j' uwtuLJ~G U~m~JWG CfJnL'l.Wl11[imbuwl.jwG pmhbfl~ «UCf[ln
p~u~w Lt hn'l.WCf~l11nL~JmG » uwuGwCf~l11m~JwG muwGr)ll.[ibfl~ hw
uwr: 

Ubq hwliwfl hbmwpflf>flnL~Jm[i t [ibfllJwJwgumu hwml.jwll.jbu 
l.jnGlj[1bl11 m[imbum~jWG (hwt.'iwj[ip~) l11WflWOf>~ hWUWfl l.jWUlWfllJ.nrl 
hn'l.bfl~ WCfflnW[ll11WrJ.f1Wl.jW[i tuupwt.lnllnLU(J: fl[lW hbl11 Ubl.jUlGil. 
LJwrLtnr t Gwlt nbCf~n[iwL (hwGf1WUjbUlwl.jw[i) pGWCfJnL'l.Wl11[iUlbuw
LjwG lt WCf[lnW[ll11WI').f1Wl.jw[i tuupwt.lnflnLUIJ, n[l(J 2Wl11 pw[int.ll.jwfln'l. t 
OCf[ibL hw[i[lWUjDl11nL~jW[i CfJnL'l.Wl11UUlbuwl.jwG Wfll11WI').flnL~jW[i hb
l11WCfW qW[l(fwguwG hbm Ljwll.jt.lw6 u~ 2Wflf> hw[lgbfl LnLObLm hw
UWfl: 

S[imbum~JmG[ibfl~ (hwt.'iwJGpGbfl~) UlWilWOf>~ hwuwr WCfflnwr
lllWrJ.flwl.jw[i tuupwt.lnflmUIJ l.jWl11Wflt.lnLLi t tunzn11 UWU2l11Wp~ hnllUl· 
Cf~l11wl.jwG mumu[iwu~flnL~JmG[ibfl~ uJm~bflll Q[irJ.hw[irwguwr, hh
uwG Llflw : Unt.lnflWPWfl, m[imbum~jmGGbrjl hwt.'iw[l LjWUlWilt.J.nu'i t 
hWUWL~Il WCf[lnW[ll11WI').f1Wl.jw[i lulipwt.J.nrnuJ: <-lbi12PUU l.jWUlW!ll{nLL'i 
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t ' hwzt.l~ wn[ibLnt.l hn'l.bfl~ CfJnL'l.Wl11(jl11buwl.jw[i OCfl11WCfnf16'tlw[i Li~w 
l11WflflnL~JnLGIJ , WllW2Wl11Wfl Lizwl.jwpnljU~ hWUWfl Li~wGt.'iw[i ll.j~l11W
G~ L~[ibLIJ , WCff1nl11btuG~l.jwl.jwG m WCff1nlibL~nf1Wl11~t.l Li~2ngwnmliGb-
fl~ Li~wGuwG nLil.ll.nL~Jm[io : • 

=1n'l.Dfl~ JnLflWpw[i~nLfl WCff1nWfll11WI').f1Wl.jwG tulip~ hWUWfl [iw
tuwmbut.lmli t' w) CfJnL'l.WlJ1[ilJ1buwl.jwG OCfl11WCfnf10UWG hwliwfl U~W
l11Wflfl nLil.ll.nL~Jm[i, p) hn'l.bfl~ LibL~nflwg~WJ~ hwliwfl Li~2ngwnnu1Gb
fl~ nf1nzwl.j~ hwuwl.jWflCf, Cf) CfJnL'l.Wl11Gl11buwl.jwG pnLJubfl~ Lizwl.jm~
JWG u~wGuwG mbtuGnLnCf~W, I'J.) hn'l.Wll.jW2l11UjWG hwliWL~fl U~2ngw
nmu[ibfl~ l.j~flwnuwG hwuwl.jwflCf, b) hn'l.bfl~ LJmLl11nLf1Wl.jw[iwguwG, 
hn'l.WJ~G nbcr~uGbfl~ pwflbLwt.tuwG m WflrJ.JmGwt.lbm pbflfl~nL~JwG 
pWflGflWgliw[i WCff1nlibL~nf1Wl11~t.l u~2ngwnmuGbf1~ hwuwl.jWflCf, q) 
ll.jWf1Wl11wguw[i hwuwl.jwf1Cf: 

UnwGg hn'l.bfl~ WCfflnWf1l11WI'J.f1Wl.jw[i tuupwt.lnflliw[i, tunznfl 
uwuzmwp~ hn'l.WCf~l11wl.jw[i mumuGwu~flnL~JmG[ibflG ~flb[ig Llbf12-
Gwl.jwG [ill.jwmwl.j~(j ~bG l.jwfln'l. 6wnwJbL: 1bmltwll.jbu, m[imbum~

JmGGbfl~ hwliwfl tunznfl Liwuzmwp~ hn'l.WCf~l11wljw[i mumuGwu~
flnL~jmG[ibfl~ GJm~bfliJ Ujbl11f> t UjWfll11WI'J.~fl nLil.blJgt.lb[i WCfflnWf1-
l11WI'J.flWl.jwG tuupwt.lnflliwG Gjm~bflnt.l : 

Ubfl hwGflWUjbmm~JmGmu pnLnfl mGmbum~JmG[ibfl~ hwt.'iwfl 
Ljwqut.lw6 bG tunznfl Liwuzmwp~ f>Wfll11bqGbfl m rJ.flWGg Lj~g pwgwm
flWCfflDfl, ~G!UjbU Gwlt hn'l.bfl~ WCff1nWfll11WrJ.f1Wl.jwG tuupwt.lnflmli : 1n
'l.WJ~G ll.jWZWflGbfl(j Wfli').Jm[iwt.lbl11 OCfl11WCfnf16bLm, l.j~flWilt.ln'l. WCff1n
l11btu(j~l.jwl.jwG m WCff1nlibL~nf1Wl11~t.l u~2ngwnmliGbfl~ WflrJ.JmGwt.lb
mm~Jm[iiJ pwf1of1wg[ibLm GUjwmwl.jnt.l wGhflwcrbzm t tubLW9~ OCf
l11WCfnf16bL WJI'J. bLwlJbl11WJ~G Gjm~bfliJ : 

lunUbLnt.l hn'l.bfl~ WCfflnW[ll11WI').f1Wl.jwG 2fl2W[iwguwG hWflQDfl~ 
uwu~G. wGhflwcrbzm t [izbL, nf1 n! Ujwljwu G z wGwl.jm~Jm[i m[i~ Gwlt 
llDCf~nGwL l.jWflCf~ (hWGflWUjDl11nL~JWG Liwuzmwpnt.l) pGWCfJnL'l.Wl11(j
l11bUwl.jwG m p[iwhn'l.WJ~G 2f12WGwgmuo: 

1WjWUl11W(j~ hn'l.WJ~G 6w6l.jmj~~ pGWCfJnL'l.Wl11Gl11buwljwG 
2fl2WGwgmli(J , Ljwll.jt.lw6 hnll.OCfl11WCfnf16'tlW[i tuGrJ.~flGbfl~ hbUl, Ljw
l11Wflt.lbL t fl..U . ti').~LJW[i~ , lt . Cl.UbLf>nGjwG~. Cl.U . Ul.jfll11!JWG~ lt mfl~z[ib
fl~ (1988) lJn'l.Li~g' pGwm[imbuwl.jwG hwliwL~fl Cfnf16n[iGbfl~ Llbf1LnL-
6m~jwG h~uwG LlflW , nrnGp wql').mli b[i hn'l.WJ~G nbumflu[ibfl~ altw
t.lnflliwG m OCfuiWCfnflOtlwG t.lflw: 

1n'l.bfl~ pGWCfJnL'l.Wl11GU1buwl.jw[i nL p[iwhn'l.WJ~G 2f12w[iwgt.'iw[i 
crwuw[iwl.j nf1ll.jDU mwpun[inu~wljwG u~wt.lnfl~ hwliwl.jWflCf (JGI').m[i
t.lmli t pGWCfJnL'l.Wl11GU1buwl.jwG Liw[lqiJ Lt pGwhn'l.WJ~G 2f12WGIJ : QuUl 
nflmli nf1ll.jbu CfJnL'l.WlJ1(jlJ1buwljwG Liw[lq (JGrJ.mGLtmli t hn'l.WJ~(j (fn
mm Li~ Liwu!J , nfl.IJ pGnrnzt.lmli t Li~wGuwG pWflGflW!W~wljw[i gmgw-

38 1 



Gtlznlj_ bp~pwpwGwoU.wpwGw~wG m ~bGuw~ltlliwJw~wG Ll.jLUJliwGG b
rn4_, li~wlj_npmli t WJU hnrtwmt"JLI.jb[l[l , npnGp mGbG urwGuwG uq1 -
LnW'1flW~wG oqmwqnpamli : 

PGwqJmrtwmGmbuw~wG 2fl2WG[1liwrqr li~ liwuG t. np[l pGnpn z
Lj_mli t wnw4_bL Ll.jw~wu pWfl'lnLPJWup, hwlibuwu1wpwp GuwG bp~f1UI
pwGwoU.wpwGw~wG u wqpn~Ltlliwjw~wG Ll.jWJuwGGbpml: =jnrtWJjl [J 
2fl2WGG wG2WLI14_mli t ~flWfl zwu1 linm hnrtbflll bGpwLnjll.l.jbptlg , hwc;
Lj_wqjmLn· liltll.l.jb(l~g , npmbrt QJ nLI1WLn[ILnbuw~wG wpLnW'1f1ntpJmG ~ 
GbrtliwuGwq~mwglj_wa t. u hnrtbrr Ll.jwhl.l.jwGliwG m '1flWGg wpmwq
rnrtw~wGmpJwG pwpopwgliwG hwliwr L4WhWG24.nLli t ~rrwn hl 
li~wmwrr wqpnlibL~npwmr4. m ~wquw~bfll.l.jWUlGmbuw~wG ut12n
gwnmliGbp~ hwuw~wpq: 

Cr2wGwguwG u z w~Lj_wa u~qpmG_Qnlj_ ~WJWULnwGr UlW[lWOflnlll 
Lj_bp[l Gzlj_wa hbrt~Ciw~Gbp[l wG2wmbL bu 5 pGwqJmrtwmumbuwlfLur, 
uwpqbp m 21 puwhnrtwJru zr2wGubp: 

lfwrqbpu b[i ' w) UpwpwmJwCi qnqwlj_npmpJntCi , u) ChrwL! , q. ) 
~bGmpnGw~wu <Dnflr 4nlj_Ljwu . '1) UU.wuj1 wL{wqwu . b) OwGqbqmr . 

Uf7Wf7WlnJWU qnqwt/nf7ntp;w u puw r;;ntrzwmfitnbuwlfWU tlwf7qf.1 
qpw11bgGmli t . hWCi(lWLI.jbLnmpJWU hnrtWJtlG 6w6wljn LJP I1 z m p~. · 
35,4%-Q : UGwl.l.jwmwmwltlwumwGwJtlG pGwhnllWJtlG qnmm Ul LUfli.U C 
.Qmli , anlj_t-J uw~bpumJ p tl g 800-1500 li pwpopmpjwG uwhuwGGbp mL1 
wnwGoGwgLj_mu bG ~npu , mwltlwumwGwJI1G pGwhnllWJ~G qnmm uu u
flWOflnLU (1500-2400 u)' bp~m , ru~ LbnGwliwpqwqbmGwJtlG pGwhn
rtWJtlG qnmmu (2400-4095u)' lib~ puwhn11LUJI1 C' zr2wG : 

1. Uf7Wf7wtn;wu hWf7f1Wl/WJf7/7 puwhn11wJrG 2fl2LuGCi QCiqqpljn u·l r 
anlj_~ Liw~b[lunLJprg 800-1000 Li pw(lO[lnLf:'JLUU LnW[lWOf? Q, npmbrt U
[lW f? U qbmtl u Gpw owtuw~nrtUJWU Lj_U1LUCiljGbpl1 pbplj_wapubr ll L/fl U! 
UWfl'lnL flWflWLj_n(l W~Lnl14. Gbrqn(lOnLf3JWU Uf lliJUWuGbpnLLl oL.w LIP J'! 
4.bL bG hllliGwljwGmtlliwpqwqbmGwJrG qnp z nnnq.bLIJ (Lfnt lul rH r -nnn 
qbLr). liwuwup ~ ruwwGwl.l.jwmwJI1G q.nrz hn11br : UJu zr2wGnu.l , '' fi 
mbrt hwGewJGwglj_wo tunrflwJilG 2flbf1Q linm bG hn11r li r u~bpbuj1G , u1-
nw2wgbL bG GwL. hr11rnunr~ un11wJI1G wrtnun -wL4WLI1 hnfJ.bp : 

2. '-IWf7LJf7W2bu-brz t/Wf7f]/J uwpwlj_WG!1LUJI1 [1 pGwhll11WJIJ[I 2fl 2LU[I [i 
QGI1Qfl~nLLi t UjumpJWG L. Uqwu1 qbmbpll umnf111G hnuwupGbpiJ Lii 12l • 
QCi~wo 1000-1500 Li pwpopmpjwG LnwpwOQ[l Uju pCiWh ll ll tuJ!ll i 
zr2wGI1 umnpiJG hwmlj_woGbpmli ljliwjupnlj_ L. fl W(lwpbljnpGlopnt! iuu 
pmum mbllwpbpml.J-nllnllwpbpmljwJtlG ~Lu pp nGwmwJ IJG ~wlj_wlj_w q 
GbpiJ Lj_pw oU.wLj_np4.bL bG LjiJULULUUWLl jllllllW Ji lCi q_np z, IJulj '1fl WGgjlq 
wGLiiJ 2WLI.jbu Lj_bru· LbnGwJIJG zwqwGwL!WQIHJU hnqbr : 

3. f7Lf7rJ-c.fw;p/J GwtuwLbnGwjjl G pGwhnrlLLIJjlG 2(l2wGG l_l Uilqfl lpr tr ; 
t Uqwm u Urltlw qbmbpj1 hnuwGgGbpll Ll! 12L, [1G~w o 1000- 1500 t) 
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PWflOflnLPJWU LnW[lWOfl[l , npli1bllLWU2brll t!rw oU.wlj_nplj_bL bG 2LliQW
Gw~wqnqG Lt ~~UWWUWLI.jWLnWJtlG qnrz hnllbr : UjULnbrt nz lib6 Ul lll 
(lWOflll uwhuwGGbpmu qwpqwGmli bG Gwu PnLJL Wflw4wLw6 , ljLu 
Ll.jW~g!{wo Ll.jnL~nh~'lflnlinfl~ wL4wLr hnrtbr: 

4. Uu;wf7wu- ~f7Wqf]wu{l uwpwl{wG11wJIJG pGwhnllwJIJG 2fl2WU l1 
[lU'1Qfl~nLli t hwuwGmG uwpwl{wG11GbptJ u '1flWGg hwrnrt LbnGwLwG -
2bfliJ 1550-2400 u pw[lO(lnLpjwG LnW[lWOfl[l , npmb11 Lnbrtwpbpmlj-n
llnrtwpbpm~WJIJG , uwuwup Gwu hbflbllwpbpmlj pbpl{w6.QGbpiJ l{pur 
qwpqwgbL bG LbnGwJI1G unl{npw~wG , miJLI.jjllj u L4.wgl{w6 uuwhnrtbp 

. 5. c.fw;p-c.fw;ng Onf7/7 LbnGwhnl{mwJIJG pGwhnllWJIJG 2fl 2WGG 
[1G11qr~mu t Urltlw qbm~ wl{wqwG~ 1500-2000 Li pwpopmpJwG UlLU
flWOfl[l , npLnbrt oU.wl{nrL!bL bG LbnGwj~G uuwhnfJ.br ' L4.wgl{w6 u UliJ
Ll.jtl~ bGpwl.l.j~Lnbpnl{: 1wrwl{wJtlG LWG2brll umnpj1G hwtnl{woubpmtl 
wnwGo~G l.JrtqJwljGbpnl{ qwpqwGmu bG Gwlt unl{npwljwG ultwhn11b11 
u umq zwqwGwljwqnLJu hnfJ.bp: 

6. Uf7wqwrf-CJbrzwt1w LbnGwl{whwGwJIJG pGwhnrtWJIJG zr 2wGG 
[1UI1Q(lljmli t Upwqwo-lclbrtbGIJuiJ , Q.bllwliw-4wri1bGIJur LbnGwqwGq
l{woubpiJ hwpwlj_whwjwg LWU2bflQ (2400-3500li) : UJUUlbll 6uwl{nf1 · 
l{bL bG hiJuuw~wGmli Liw(lqwqbmGwmwltlwumwJIJG u LbnGwuwpqw
q_bmGwJIJG hnllbfl , npnCifl oqmwqnpol{mli bG npl.l.jbu tunmhwpflGbp m 
wuwnwJIJG wpnmGbp : 

Cflf7wf!/J puwq;mrzwtnutnbuw{fwfi t1wf7q[l qpwrtbgumu t hwu
flWLI.jbmmpJwG hJmuru-wpuumJwG uwu[l u ljwqlimu t Gpw mwpw6fl l1 
zmr2 12,4%-[1: lfwpqtl LbnGwmwltlwumwGwJrG pGwhnrtWJIJG qmnm 
(1500-2350 u) mwpw6.Qmu hbrttlGwljGbp[l wnwGoGwgpbL bG Ujump
JWG-<Dwlipwl.Jtl uwpwl{wG11wqnqwhnl{mwJIJG u Uzngflll uwpwl{wCI 
'1WLWU2WJIJG pGwhn11LUJtlG 2fl2WGubf1[1 , IJulj uwpqwqbmGwmwltlwu
LnWUWJ~U Lt LbnGwuwpqwqbmGwJIJG pGwhnrtwJIJG qnmm (2350-
3200 Li) uwhliwGGbrmu· ~wl{wtufl-Yrwqwor LbnGwl{whwGwJrG 
pGwhnrtWJ~G 2fl 2WU[l: . 

7. Ufuntf7jWu-rJ)[utipw{f{l UW(lwl{wG11wqnqnhnl{mwJIJG pGwhnrtw
j~G zr2wGG [1UI1Qfllj mu t Liwrq~ hJmuru-wpltbuwG 1500-2300 u -
pw[lO(lnLPJWU LnW[lWOfl[l , npmbrt Ouwl{npl{bL bG LbnuwjiJG unl{npw
ljwG, mtll.l.j~lj u L4.Wgt!LUO uuwhnfJ.bp : UnwGoru l{WJ[lbpmu, hwmljw
Ll.jbU UjumpJWU qbmr LWJUWl.Jtl hn4_LnWJIJG uwubpmli, oL.wl{npl{bL b[i 
Gwu qbmwhnl{mwJ~G hnfJ.bp : 

8. U2ngp/7 uwpwl{wG'1WLbnGwLWG2WJIJG pGwhnrtwJhG 2fl 2WGG 
[1U'1Q[lljnLu t liwpqiJ I1JnLUIJU-W(lUUU1JWu hwubliwmwpwp gWOflW'11JP 
Liwu1J1900-2500 Li pLU(lO(lnLPJWG LnWflW Ofl[l , npmbrt nrtnrtwpbpm~w
JilG pbplj_w6flGbpiJ , ~ Gi l.l.jbu Gwlt u1m.'pbpiJ Llflw qwrqwGmli bG hi1Ll
GwljwGmli tbnGw;IJG l j LU[lpnGwmw;~Ju Ul~llj~~~ u 411wqb[10 uuwhn11b11 
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9. :lwt.fwfup-UJ7wqwd-j1 LbnGwLtwhwGwJ~G pGwhnr]WJ~G 2112wGG 
IJUrfqp~nul t C~rw~~ qnqwhnlt~LniJ 2112WU(WLnnrt LbnGwJ~G qwGq
Ltw6Gbr~ 2300-4000 li pwrormf}JWG tu~uLn liwuGwLnLtwo qwn~f}wq1 
LWG2bru. nrnGe Lnbrt-Lnbrt hnrtw6w6~nLJJ}~g qmr~ bG : SwLjlwuu1w
GwJ~G qnLnmg ltbplA' trtGwtuwrt~ l.J. ~wLtwtue~ LWU2brmu 6l.J.wl[npltbL 
bG liwpqwqbLnGWLnWLjlWULnWUWJ~G hnrtbr' ul.J.whnrtwGliwG l.J. LnllU(~lj 
bG!}wLn~urbrnLt, wLtbL~ pwrar WLU(JwG liwpqwqbLnGWJ~G pmuwowo
~~ Lnw~· LbnGwliwrqwqbLnGWJ~G hnrtbr' 6liwJ~G l.J. f}ntJL 6liwJ~G bu
f}WLn~urbrnLt: 

4bumJ7nuw{jwu (/)npJ7 4nt.f{jwuft puwq;nuzwmumbuw{jwu tlw;1qu 
IJUrfqpljmli t hwG[1WU(blnntf}JWU hjntUU-W[11AbuwG 2!12WGGb[11J, ~G ~ 
U(bu GwlA ULnbLjlwGwLtwG~. Swz~r~ m ctmqwre~ Ltwr~w~wG Lnwpw-
6wzr2wGC:..ip1J lA qpwrtbgGmli t ,WJWUlnWU~ UlWpWOQ~ 2nll1 2 
19,2%-u: 

Uwpq~ wGLnwnwJ~G pGwhnrtWJ~G qnLnm uwhliwGGbrmli t1J

nwG6GwgLtmli bG Y.~pwhwjng-ctmqwpwg GwtuwLbnGwJ~G. Swl[mz
ctmqwpwg LbnGwhnltLnWJ~G l.J. LnnLtw qnqwhnltLnWJ~G pGwhnrtWJ~ CI 
2!12WGGbp(J, ~u~ liwpqwqbLnUWUlWLjlWUlnWUWJ~U qnLnm (2200-
3000 li) Lnwpw6Qmli ' ~wl[wtue-ctmqwpwg LbnGwhnl[LnUlJ~G pGwhn
rtWJ~G 2112WG(J : 

10. '-I/1J7whw;ng-GmqWJ7Wg GwtuwLbnGUJJ~G wGLnwnwulwLjlwu
LnWUWJ~G pGwhnrtWJ~G zr2wGG uurfqp~mli t liwpq~ 400~1100 L~ -
pwpapmf}JWU h~liGw~wGmli wGLnwnwqmp~ . liutuwlip f}nLJL wGLnuJ
nw6w6~ lnW[1WOQGbp(J , npLnbrt al.J.wl[nrLtmli bG WUUlWilWJ~U f1Ulf12· 
GwqnLJG ljwppnGwlnWJ~G hnrtbp: npnz Lnbrtbrmli 61Awl[nrLlmli bG 
GwlA Ln~U(ti~ wGLnwnwJ~G rfWp~GwqnLJG hnrtbr: UJULnbrt qqwl~ LnLU· 
pwOntf}jnLG bu qpwrtbgGmli Gwl.J. qbLnwhnl[LnWrfWilWLtwurfWJilG hn
rtbpu: 

11. Swt.fmz-GmqWJ7Wg LbnGwwGLnwnwj~G pGwhnrtWJ~G 2112WGCI 
uurfqp~mli t Ltbru Gzl[wo L[wpgu~wG zr2wGGbp~ 1100-2100 li pwra
flnLJ}JWG wGLnwnw6w6~ lnWflWOQIJ, npLnbrt alAwltnpltbL bu WUU1°W11LU 
J~U qnpz hnrtbfl, ~u~ ~wljlwltnr LnW£ n~ ~WJmG tunGwltntf}JWG U(WJ
liwGGbrmu· Gwl.J. rfwr~GwqmJG wGLnwnwJ~u hnrtbr: <Dner qwGql[wo
Gbpnl[, ~wrpnuwLnGbpnLt hwpmuLn liwJpwLnbuw~Gbp~ l[rw 61Awl[np
LlbL bG Gwl.J. 6liw~wppnGWLnWJ~G wGLnwnwJ~G hn11br: 

12. Lnnt.fw qnqwhnltLnWJ~U pGwhnrtWJ~G 2112WGG IJUfl.qpljmli t 
ctmqwpQ~, ULnbLjlwGwl[wG~. Swz~r~. liwuwlip tL !OmliwGjwG~ l[wr
lw~wG 2fl2WGGbp~ 1400-2100 li pwpapntf}JWU LnLUflWOQIJ , nrLnbr[ 
alAwl[npltbL bG LbnuwJ~G ullwhnrtbp: 

12. !lwt.fwfup-GmqWJ7Wg LbnGwhnl[LnWJ~G pGwhnrtWJ~G 2112WCIG 
IJUrfqp~mli t liwrqwqbLnUWLnWLjlWUUlWUWJilG pGwhnrtWJ~U qnLnnt 
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2300-3500 li pwpapnt!}JWU LnWpWOQIJ , n[1Lnbrt6l.J.wltnpltbL bG uwrqw
qbLnGWLnWLjlWULnWUWJ~G, ~u~ 2400 li-~g pwpap UlW[1WO£nLU Lbn 
GwliwpqwqbLnUWJ~U hnrtbfl, npnGe oqLnwqnroLtmli bG nrurbu tumn
hwreGbp m wliwnwJ~G wpnLnGbp: 

U&.wu/1 wt.fwqwu/1 puwq;nuzwmumbuw{jwu tlwJ7qu uurfqpljmli t: 
wLtwqwG~ 4 Ltwr~wljwG 2fl2WGGbp1J, liwuwlip 4pwuGnubLu~~ l[wp
~w~wG 2fl2WUIJ l.J. qpwrtbgGmli t hwGpwU(bLnntf}JWG LnWflWO£~ 
12,5%-u: 

Uwrq~ LbnGwLnwLjlwuLnWUWJ~G pGwhnrtWJ~U qnLnm (1800-
2400 li) Lnwrwoemli wnwGaGwgol[mli bG Uwur~4-Urq~6~~ rfwrw
LtwGrfwqbLnwhnl[LnwJ~G (1800-2000 li) , Y.wprfbG~u-ctbrtwliw LbnGw
LWU2WJ~G (2000-2400 li) . ~u~ 2400 li-~g pwpap 1JGljw6 LbnGwliwpqw
qbLnUWJ~G qnLnm Lnwpw6Qmli ' UpbqmG~-Ul.J.wG-ctbrtwliw LbnGwhml
Lnwl[whwGwj~G pGwhnrtbr~ zr2wGGbpu: 

14. UWUJ7/llt-UJ7qft6/1 rfWpwl[wGrfwqbLnwhnl[LnWJ~G pGwhnrtw
J~G 2112wGG IJUrfqpljmli t UIAwG~ wl[wqwG~ l[uJplw~wG 2fl2WGGbp~ 
1800-2000 li pwparmf}JntGGbp~ l[pw uG~wo LnwpwoeGbrD. npLnbrl 
al.J.wl[npl[bL bG rfWflWl[WGI"fwqbLnwhnl[LnWJ~U, liwuwlip Gwl.J.' unl[n
pw~wG ullwhnrtbr: 

15. '-IWJ1f)GU/lu-Gbrzwtlw LbnGWLWU2WJ~G pGwhnrtWJ~G 2fl2WUU 
DGrfqpljmli t 2000-2400 li pwpapmf}JWG Lnwpw6£D , npLnbrt alAwl[nr
l[bL bG Ln~U(~~ lA ~pwqbp6l[w6 ul.J.whnrtbr: 

16. UJ7bqmuj1-U&.wu-Gbrzwtlw LbnGwhnl[Lnwl[whwuwJ~G zr2wGG 
DGrfqp~mli t 2400-3500 li pwp6pnt.f}JntGGbp~ LnWpWOQIJ, npLnbrt 61Aw
l[npl[bL bG liwpqwqbLnGwLnwLjlwuLnWJ~G l.J. LbnGwliwpqwqbLnUWJ~G 
hnrtbfl, npnGe h~liGw~wGmli oqLnwqnp6L[mli bG npurbu tunLnhwre
Gbp m wliwnwJ~G wpnLnGbp : 

2wuqbqmJ7/1 puwq;mrzwmuu1buw{jwu tlwJ7qu uGrfqp~mli t hw
pwl[wJ~G ,WJWULnwG~ l[wp~wljwG zr2wGGbrD (U~urwG, ctnp~u. Ltw
urwG, Ubrtp~) lA qpwrtbgGmli t hwGpwU(bLnntf}JWG LnWflWOE~ zmr2 
15%-D: 

Uwpq~ wGLnwnwj~G pGwhnrtWJ~G qmnm Lnwpw6J2mli (400-
2400 li) wG2wLnl[bL bG Ubrtr~-n112~~ GwtuwLbnGwhnl[LnwJ~G wGLnw
nwLnwLjlwuLnwGwJ~G l.J. Ubrtr~-PwpqmzwLn~ LbnGwhnl[LnWJ~G wG
LnwnwJ~G zr2wGGbru. LbnGwLnwLjlwuLnwGwJrG qnLnmli (1300-
2300 li)' Sbrt-UGqbrtw~nf}~ l.J. UGqbrtwljnf}-ctnnhWJ£~ uwpwl[wGrfW· 
LbnGWLWU2WJ~G 2fl2WGGbpD. ~u~ LbnGwliwpqwqbLnGWJ~G qnLnm 
(2300-3900 li) uwhliwGGbpmu· ~wGqbqmp-'1wpwpwrt~ LbnGwhml
Lnwuwrwl[wGrfWJ~G 2fl2WGD : 

17 Ubrzf1/1-!lrzp/1/1 GwtuwLbnGwhnl[LnWJ~G wGLnwnwLnwLjlwu-
LnwGwJ~G tu~uLn liwuGwLnl[wo pGwhnrtWJ~G zr2wGG DGrfqpljmu t 



Ubrt(lnL, YWL4WG~, liwuwlip GwL. Q.np~u~ t.lwp~w4wG 2112wGGbp~ 
gwO(lWil~(l (400-1200 li pwpopmpjwG) U1W(lWOQ[!, npmbrt oL.wt.lnpLLj
t.lbL bG h~uGw4wGmu wGmwnwJ~G llW(l~GwqmJG 4wppnGwmwJtJG hn
rtb(l , npnGe bppbuG wnwGoGwGmu bG 4pwqbp6t.lw6 ll.l(ln~~Lnt.l : 

18. Ubrzf1ft-Pw{1qmzwtn/1 LbnGwhnt.lmwJ~G. pmG wGmwnwJtJCt 
pGwhnrtWJ~G 2112wGG [!Gil<+P4mli t 1200-2400 u pwpopmpJWG mw
(lWOQ[! , npmbrt oL.wt.lnpt.lbL bG wGmwnwJtJG llW(l~GwqmJG hnrtbp: U
nwuo~G hwmt.lw6Gbpmu 4wppnGwmwj~G UWJ(lWU1buw4GbptJ t.lrw 
qwpqwgbL bG wGmwnwJ~G 6Liw4wppnGwmwJ~G hnrtb(l[!, npnGg mw
t.rwumwGwgt.lw6 mwppbpw4Gbp[! ll.l~mwGtJ bG bp4pwqnp6mpJWU 
hwuwp: 

19. Sbrz-Uuqbrzw/.tnp uwpwt.lwGilWJ~G pGwhnrtwJtJG 2(12WUU 
[!Uil<f(l4mli t 1200-1800 li pwpopnLpjmGGbptJ U1W(lWOQ[!. npmbrt oL.w
t.lnpt.lbL bG zwqwGw4wqmJG L. unt.lnpw4wG uL.whnrtbp: 

20. Uuqbrzwltnp-qnnhw;pjl uwpwt.lwGilWLWU2WJtJG pGwhnrtwJtJCt 
2112wGG [!Uil<f(l4mli t 1800-2300li pwpopmpjwG LbnGWLWG2b(l[! L. pb£ 
uwpwt.lwG!lGbpu: UJumbrt oL.wt.lnpt.lbL bG m~L4114 m 4pwqbp6t.lw6 
uL.whn'l.b(l: 

21. 9wuqbqm{1Jlwf1wpwrz/1 LbnGwhnt.lmwuwpwt.lwGilWJtJG pGw
hnrtWJ~G 2(12WGG [!Uil<f(l4mli t QwGqbqmp~ L. fJ.wpwpw11tJ LbnGw
qwGqt.lw6Gbp~ 2300-3900 u pwpopmpJmGGbp~ mwpwOQ[! , npmb'l. 
oL.wt.lnpt.lbL bG LbnGwuwpqwqbmGwJ~G hn'l.b(l L. npnue htJliGw4wGmu 
oqmwqnp6t.lmli bG npL4bu tunmhwpeGbp m wuwnwJtJG wpnmGbp: 

PGwqJm'l.wmGmbuw4wG m puwhn'l.WJ~G 2112wGwguwG hb'l.ll
Gw4Gbp[! li~wctwuwGw4 Gzmu bG, np nbLtJb~~. 4L~UWJ~, pmuwowo-
4~. hn11.w6w64~ tu~um pwquwqwGmpJwG ll.lWJliwGGbpmu. hwGpw
ll.lbmmpJwG mwpwoe~ 2(12WGwgmuu ~w.VwqwGg pW(lll tuGilllll t, 
mum~ t.lbp[! pbpt.lw6 umnpwpwctwGmuu ~11 4wrbLil t.lbp2Gw4wG hw
liw(lbL: =ibll.~Gw4Gbp[! LitJwctwuwGw4 qmumu bG, np hbmwqw m
umuGwu~pmpJmGGbp[!, wGzmzm, Gnp 6zqpmmuGbp 4limgGbG 2(12W
GwguwG WJU 4wli WJU Oll.W4mli : 

UGhpwctbzm bGe hwuwpmu GzbL, np Gwtu4tJGmu Q..U'l.W2WGJw
G~, U.lu(l~UJWU~, U.~n~W(lJWG!l L. U.PWrJ.IlWUW(lJWG!l 4nrJ.litJg =iWJWU
mwG~ mwpwoemu wnwGoGwgt.lbL bG <fJnL'l.wmGmbuw4wG 9 qnmtJ
Gbp' =iJnLU~u-wpL.buwG , Lnn~-<Dwupw411. C~pw4~. UL.wGtJ wt.lwqw 
G~. QwGqbqmp~, U(lW(lWU1JWU hwppwt.lWJ(l~ GwtuwLbnGbp, 4bGmpn
Gw4wG, ~wm~ L. UpwpwmJwG, npnue t.rwumnpbG h~ue bG IJGilmG
t.lmli hwG(lWLI.lbmmpJWU <fJnLrJ.WmGmbuw4wG W(lU1Wil(lnLpjwG 4wq
liw4b(ll4UWG hwuwp: 

Q.jmrtwmumbuw4wG qnm~G wlipn'l.2nLPJWUp W(lU1Wil(lW-U1W
(lWOQWJ~G hwliwL~Il t, np[! uwuGwqtJmwgt.lw6 t npnzw411 <fJnL'l.wmG-
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mbuw4wG lipbpQGbptJ W(lU1Wil(lnLpjwG nl'l.ll.nLPJWUp L. Will~ t QG4-
Gmu <fJnL'l.WtnGmbumpJwG 6Jm'l.b(l~ m hn11.wmbuebp~ umpm4mnL
(lWJ~ JnLpwhwmm4 qmqw4gliwup: 

=inrttrr '11U=i'11uunruc ~ruru4uu nr 
n.u11rnuLJsr~ urtsnsnrurs 

Q.~mwmbtuGtJ4w4wG WnW2QGpwgtJ Gbp4wJtJU ll.lWJUWGGbpmu 
hnrJ.b(l~ etJutJw4wG W'l.tnnmmuu ub6 uwuzmwpGbp t obne pb(lbL: 
U(lllJnLGwpbpmpJwG qwpqwgmli[J L. <fJnLrJ.wmGmbumpjwG etJutJw
gmuG wnw2 bG pbpmu 2112w4w li~2Wt.lWJ(l~, WJil pt.lnLli L. hnrJ.bptJ 
W'l.mnmmu qwGwqwG pmGwt.lnp UJnLpbpnt.l, 11LUU14Wl4bU OWU(l ub
U1Wil.Gbpnt.t: 

UpGnLn(lm wpmwGbmt.lw6 W(lllJnLGwpbpw4wG pw.VnGGbpQ , 
hwGewJtJG hwGwonGbp~ hwGmJp~ L. t.lbpwuzw4liwG ctwuwGw4 wnw-
2wgw6 t.lGwuw4wp GJmpbp[!, Gwt.lpwupbpeGbpu L. wnr, wGli~2w4w
GnpbG 4wli 2(lbptJ lil12ngnt.l wGgGmu bG hn11~ lib2 L. 4mmw4t.lmli 
GpwGmu: =iw6wtu hn11~ W'l.mnmmuu hwuGmu t WJG wumtJ6wGtJ, np 
GuwG hn'l.b(lmli hGwpwt.lnp ~t pmJubp w6bgGbL 4wu LWt.lwqmJG llbll.l
emu w6bgt.lnll. pmJubp~g umwgt.lmli t Li~wGqwliwJG gwop pbpe: 

Ubp hwG(lWLI.lbmmpJmumu hnrJ.bptJ Q~Li~w4wG W'l.mnmmliG w
nwt.lbL mctbrt t wpmwhwJmt.lmli ULwt.lb(lllnL, ~w2wpwGtJ, Unmell L. 
WJL W(lllJnLUWpbpw4wG obnGwp4mpjmGGbptJ 2(12W4W mwpw6mp
jmuubpmli : U11.mnmmuu G4wmbL~ t llW(lObL UpwpwmJwG hwppw
t.lwJil~ hn'l.b(lmli, nptJ 4bGmpnGmu mbrtwt.lnpt.lw6 t pwt.lw4wG qwp
qwgw6 W(lllJnLUWpbpmpjmG mGbgn11 t:;pL.wG QW'l.WQW[!: 

~w.VwqwGg t.lmwGqwt.lnp t hn'l.b(ltJ W'l.mnu-.nLUIJ 6wGp Libmw'l.
Gbpnt.l, npnGg~g zwmbpG mGbG QW'l.g4brJ.w6'ttG (4wGgbpnqbG) hwm-
4mpJmG: 

=in'l.b(ltJ lll'l.U1nmmuu OWU(l ubmwrJ.Gbpnt.l L. qwGwqwG tuwn
UnL(lllGbpnt.l mbrJ.Il t mGbGmu hwm4wll.lbu W'l.mnmt.lw6 2(lbpnt.l hn'l.b
(1[! nnnqbLm llbll.lQnLU: Op~Gw4 ' bpb GmJGtJu4 Jlil(lWQWG~mp Lllm
pmli 4wtut.lw6 uwuG~4Gbp~ ewGw4u hwuGtJ lib4 qpwlitJ, Wll.lW Lill211G 
~w.VwpwcttJGGbpnt.l (5000u /h) nnnquwG llbl4Qmli 10 mwpt.lw [!Gpwg
emu hb4mwptJ hwzt.lnt.l hn11.mli 44mmw4t.lbG 50 mnGGw 4wtut.lw6 
GJmpbp: PwJg L4bme t hwzt.lll wnGbL, np Gbp4wJmliu nnnquwG 2(lbpll 
Lib2 4wtut.lw6 GJmpbpu mwuG L. 11bn wt.lbLil wGqwu zwm bG L~Gmli : 

l1bpb11, n11211 L. WJL qbmbp~ 2(lbpnt.l nnnqmuu. npnue ll.lW(lmGw-
4mli bG Lib6 ewGw4mpJWUp W(lllJmGwpbpw4wG pw.VnGGbp, wnw2 t 
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pb[lnlll n~ urwJG ~n'l.r f?rur~ywG Ul'l.Lnnt.nmu , WJLlL G[lW hwmymf-)
jnt.GGb[ltl t.flmtmtumpJmGGb[l: 

b[lltwGr 1..4bmwywG hwliWLUW[lWGmu (4. 1·LQ.[lrq.n[ljWG, 1988) 
~wmw[llj_W6 mumuGwurf1nt.pjmGGb[lj1g L4W[lqtJ.I:;L t . n[l l)l:;pl:;fll.t n11.211 
q.bmbpnlj_ nnnq.t.J.w6 hn'l.GfliJ L4W[lnt.Gwymu t:;G 27-1299 uq./yq. hw
l}[!GflhwGnt.[l L4'l.rGo , 3-91 uq./yq. linLtlPI)bG , 21-318 Liq.lyq. gtlGy, 5-8 
l}q.lyq. 4wl4wf1: UJ!l GJmptJf1r zw[lctmG ol.tbf11J ywqumu t:;G hwL1UIL4UI
mwutuwGwpwf1 5-86, 0,7-18, 0,2-68LL 0,4-13 uq./yq.: 
• ct.U.Ulitlf12WGjwGr (1985) munulGt.Lurpmpjnt.GGbf1tl9 hwjmur t 
'lW(l~bL , n[l ULwt.J.b[l'lnL L4'1.GOWQtllirwyw[J ynuprGwmr 2f1~wywmnu1 
6wGp utJmw'l.l.:itJpr (l4'l.rGo , unLrPiltJG. l1wl4wf1 , grGy . nw11rmu. 
umpnGgrmu, mrmwG lL WJLG) L4W[lnt.Gwynt.pjwG pnt.JLWm(lbLtl QWGLu 
~[! q.tJpwqwGgmu t 2,4-40,6 wGq.wli : UnwGorG 'lbl4Qbpmu fJ.t:;pt:;ll q.b
mr ~mtJpnt.J. nnnClJ.!n'l. mwpw6mpJnt.GGt:;pmu L4'l.Gor . linLtlP'lbGtl lL yw
l4Wf1tl QWGw·yu pwgwpowy pt.J.bpnt.J., hwliw1..4wmwutuwuwpwf1 ywq
l}ml} t 240-1600, 5,7-23, 17,5-153 uq./yq., uru~'ll:;n ~W'l.mnmt.J.w6 hn'l.b
pnLU 1..4~Gor QwGwl1D ~r q.tJpwqwGgnu1 56. linLrPiltJGruu· 3.4 LL yw
L4W!1t1Gu · 15,3 uq.tyq.: 

l! .'-1. . Q.prq.n(ljWUIJ uzwybL t 6wG[l libmW'l.Ubpnt.J. hn'l.bflr W'l.mnLn
t.J.w6mpjWU wumrowGr npnzuwG uwG!l'l.WY, npu ywpbLr t htllit? uG
'lnt.UbL hn11wq.rmwywG mumuGwurpmpJnt.GGI:ipr ctwliwGwy hn'l.b!ltl 
W'l.mnmt.J.w6mpJWU wumr6wuu npnzbLnL hwliwp: 

unLJG hb'l.tlGwyr mumuGwurpmpJmGGIJptlg LirwctwuwGuilJ 
L4W(1qt.J.bL t , np 6wGp ubmw'l.Gbpnt.J. hn'l.b!lr W'l.mnmt.J.w6mpJmGG w
nw2 t pbpmu hn'l.r ybGuwpwGwywG wljmrt.J.mpJwG pnLLwgmli , Liwu; 
Gwt.J.npw1..4bu Gt.J.wqmu t ~bpubGmGbpr (rut.J.bpmwq, ~nu~wmwq) 
w~mrt.J.mpJmGu: Cum n[lmli , ~b[llibGmGtpr WYWlrt.lmf-lJmGu pmJL w11· 
mnmt.J.w6 hn'l.bpmli Gt.J.wqmu t urG~LL 20-25%-nt.J., ur~wy W'l.Lnnt.n
lj_w6Gbpmu' 20-50%-nt.J., mctb'l. w11mnmt.J.w6Gbpmu· wt.J.bLr QW C1 
45-50%-nlj_: 

Ub6lj_mwGq. t GbpywJwgGmu hn'l.bllr w11.mnmmuu nw11rnwyu,rt.l 
GJmpbpnt.J., nf1r W'l.PJnL!l ywpn11 t hwu11ruwGwL hn'l.bpr nnnq.LiwG hw
l}wp nw'lrnwymrt.J. GJmpbpnt.J. t.J.wpwyt.J.w6 211brr oq.mwq.np6muu . 
2bpuwlir2m4wJrG LflnpowpymuGbprg m wmnliwJrG t'l.bympwljwJwG
l.:ibprg upGnLnrm wpmwGbmt.J.w6 (t.J.pwpGbpr m WUUW[lQnLpjmGGbflll 
dwuwGwy) nw11rnwymrt.J. Lflnzru w9oplLGbptl ur2ngnt.J. hn'l.r lib~ Gb[l
pwt.flwGgmliu LL WJLG: 

1n'l.b!1r nw'lrnwymrt.l W'l.mnmmuG wnwt.J.bL Lib6 uwuzmwpGb
pmt mb'l.r t mGbGmli hwmyw1..4bu wmnliwJrG tLbljmf1WYWJWGubf111 
t.J.pwnGbptJg, rG~L4bU WJ!lmb'l.r mGbgwt.J. 1986 pt.J.wywGrG 2bnGnpr
LflLU: 
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!ClnLJL 
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Wr'[UlnUl~WO 

flu:tbr'[ 
Wr'[UlnUl~WO 

5-

owu11 Llbl1lwr'[Gbi1~ l.l.lllli1nLGw4m~JUiu uwhllwuGb!lQ 
Ullll!1Pbi1 wut1l~6wu~ WflUlnLn~wo hn11b11mil 

Cu Mo Zn 

5- <::. c c: 

Urumuw4 31 

Pb I 
; 

5-
c: c: 

~ s ~ s ~ s ~ ~ I 
3 c 3 c: 3 c: 3 c 
.c "tl .c "tl .c "tl .c "tl 
~ <::. c::- <::. c::- <::. ~ <::. 
~ 3 ~ 3 ~ 3 ~ 3 
CJ CJ CJ CJ 
~ 1..) ":::> 1..) ~ 1..) ~ 1..) 

3 3 3 3 
rr• rr rr rr 

60 10 10 2 65 4 12 1 

I 
-· 1-21 60-100 10-17 10-20 2-5 65-120 4-10 12-20 

j 

100-160 17-25 20 -40 5-8 120-210 10-20 20-30 2-5 I 
I 
I 

160 25 40 8 200 20 30 5 i 

f1 . 4 . f1w~wJbuwur lL mprzGbpr (1988) mumuGwurpmpJmGGbf1U 
gmJg bG mt.J.bL. np upGnLn[lmwJrG mb'l.mliGbpr QwGwljr wt.J.bLwgliw
Gu qmq.QGpwg wt.J.bLwGmli t hn'l. LimGn11. nw11rnumpnugrmur QwGw-
4u. wJurGQG wnwm mb'l.mliGbf1r q.nmmu nw'lrnw4mrt.l w11.mnmmuG 
w~bLr ub6 t: 4ruwwGwl4wmwJrG q.nmmg llbl4r WLL4JWU q.nmru 
Sr 0-r lL Cs 137-r QWUWYIJ wt.J.bLwGmli t: Cum npmli , rlWiltlngbqtlmli[J 
2-4 wGq.wli q.b[lwqwGgmli t nw'lrnumpnG~rmlirG: 

turm 6Liwz bpmu wpq.bL w ymu t Sr
9 

-r lL Cs 
137 

-r L t.J.wgmuu . lL 
llflWGnt.J. rulj GwfuWil[lJWLUb(l bG umb'l.6t.J.mli wt.J.bLr zwm nwllllnGmy
Lbtl!lGb[ltl ymmwyliwG hwliwp WLL4JWU Litupq.wq.bmrGGbpr tunmw
pmJUb[lmli: 

• unLJG hb'l.tlGwyr mumuGwurrmpJmGGbptlg ruwGmli bGQ Gwl.t, 
np yruwwGwl4wmwJrG q.nmmli , npmb'l. mwpbywG mb~tliGbptl Litl-
2tlG QWUWYQ 250-300 Lili t, 0,25 uli hn'l.wzbpmmli Sr -r QWUWYQ 
hwuGmu t 11,1 -19,9, ru4 Cs 137-u· 0,4-10,6 py/yq. , LbnGwmwt.flwumw
GwJrGw q.nmmli (500-600 Lili mb'l.mliGbp) WJil gmgwurzu hwliwl4w
mwutuwGwpwp, ywqlibL t 6,5-45,0 lL 1,3-52,4 py/yq., LbnGwuw[lq.W
q.bmGwJrG q.nmmu (600-700 Liu mb'l.mliGb[l)' 11 ,3-22,3 LL 0,4-12,9 
py/yq., WLL4JWG q.nmmu (800-1000 uu mb'l.nt.LiGbp)' 12,6-68,3 LL 2,8-
112,5 py/yq.: 

'llwpqt.J.w6 t, ~fl t:Jpl.twG QW'l.WQnt.li pwt.fl~9'1 _upGnLnpmwJrG mb
'l.nt.LiGbpmu Sr90-Q ywqumli t 0,82 , ruy Cs -u 2,01 py/yq.: Ul.tw-
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Gnur hwliwUjwmwutuwGwpwr 1,26 Lt 5,24 pltiL , ff~L~2wGmu · 1 ,07 Lt 
1,22 pltiL , ~uLt Urwqw6mli ~~ hwJmGwpbrt.lbL: 

'flbmg t GzbL nr nwll~nGmltLb~!lGbr~ wt.lbL~ lib6 gwGwLt Ltm
mwLtt.lmli t hn11~ 0-5 uli zbrmmli: tunrmpJwG mrtrtnLPJWUp nwll~n
GmLtLb~!lGbfl~ gwGwLtG wum~tiwGwpwr Gt.lwqmli t : 

r1.4 . 11w:f>wJbLJwG~ Lt mr~zubfl~ (1988) Ltnrtli~g Ltwmwrt.lw6 m
umliGwu~rmpjmGGbfl[! gnl]g bG mt.lbL, nr lipGnLnrmwJ~G mbrtmliGb
fl~ hwGgwjGwgt.lw6mpjnLU[! lflW[lpbfl pGwltLilUWJwltwG qnm~Gb[lnt.U 
mwmwGt.tnul t 85,8-132,9liq.IL, [!um nrmli , mbrtmliGbrD lJ.lW[lnt.Gw
Ltmli bG li~ 2Wfl2 Ltwm~nGGbfl (Ca, Mg, K, Na) lt wG~nGGb[l (So4 , 

HC03, Cl, HP04 lt WJLG) : 
Sbll.ntliGb[l~ hbm Lnt6bL~ Gjntpbfl~ hwli[!GilhwGm[l hnug[! mwr

t.lw [!Gpwggmli mwmwGt.lmli t 302- ~g li~G~Lt 707ltqlh : Ulipn112 
t.tmw(iq(i WJU t. nr lipGnLn[llflWJ~U mbrtmliubr~ hwGgwjGwgt.lw6nq:>
JnLU[! mwrbgmwr~ lib6wGmli t: Or~Gwlt . t.lbfliJ Gzt.lw6 hbrt~GwltGbfl~ 
mumliGwu~flnLPJntGGbr~g hwjmG~ t, llfl 20 mwrt.lw [!Gpwggmu 
lipGnLnrmwJ~G mbrtmliubrmu ~nGGbrtl gwGwLtG wt.lbLWQbL t 1,4-1,7 
wGqwli : UpGnLnrmwJ~G mbrtmliGbrmu g~li~wLtwG Gjmpbfl~ lJ.lWflnL
GwLtmpJmG[! Ljlntut.lmli t' Ltwtut.lw6 llflwGg gwGwLt~g, 6nt.l~ liw
ltbrltnljp~g mb11.wGg~ pw[l6[lnt.pjnt.G~g , ~G~Ujbu Gwlt wGp[lnlJ.jnqbG 
Wll.mnmliwG Wll.PJnLfl~9 mGbgw6 hbnwt.lnrmpJmG~g: 

,nll.bfl[! Q~li~wLtwG wrtmnmmli~g lJ.lW2lfllJ.lwGbLm hwliwr lJ.lW
hwG2t.lmli t lt~rwnbL hwliwL~fl li~2ngwnmliGb[l~ hwliwltwflq, nrG 
IJUilQ.flLtmli t ~G~Ujbu WflllJmGwpbflnLPJWU, WJUlJ.lbU tL Q.JmrtwmGmb
umpjwG tLtnLnq~wLtwG lJ.lflnpLbliGbr~ zwm hwrgbr: 

SbtuG~LtwwrmwllrwLtwG wnw2[!Gpwgr Gbrltw ctwliwGwLtwzr-
2WGmli Ujbmg t tu~um huLtnrtnLPJnLU uwhliwGbL tunznr g~li~wLtwG 
LtnliprGwmGbrr 2fl2Wltw 2flG[l~ UWQ[lUWU wztuwmwGgGbrr t.lrw . 
lJ.lW[lqbL, pb nrgwGnt.l pntJLWlnflbL~ t GliwG 2flbfl~ oqmwqn[l6ntli[! n
nnqliwG hwliw[l : C[l2Wltw pGwLtwG li~2Wt.lWJfl~ UjWhUjwGliw(i Lnlfl2 
tuG!lt"lfl t 6wqmli hwGgwjtJG UjW[lW[llflWUjnt.pbflt"l m UjbumtJgtJ!lGb[l~ 
oqmwqnrMwG liwuzmwpGbrG wribLm LtwlJ.lwltgmpJwlip: 4bfl2~G 20 
mwrmli hwGewJrG lJ.lWflwrmwGJmptrr oqmwqnr6mliG wztuliJflhmli 
21 liLG mnGGwJ~9 hwubL t 85 liLG mnGGwJ~ : r . 4.U~GJwq~G~ (1987) 
mt.lJwLGbrnt.l· 2000 pt.lwLtwG~G hwGgwJrG lJ.lWflwrmwGJmpbfl~ wr
lflWilflnLPJnLU[! Lt oqmwqnr6mliG wztuwrhmli lthwuur 270 liLG mnG
GwJ~. WJil pt.lmli 140 liLG mnGGw wqnmwLtwG, 70 liLG mnGGw :pnu:pn
rwLtwG Lt 60 liL~ mnGGw LtwLrmliwLtwG lJ.lWflwrmwGJmpbr : 

Ubr hwGrwlJ.lbmmpJmGmli mwrbLtwG oq.mwqnr6t.lmli tr zmr2 
580 hwqw[l lJ.lWJUWGwLtwG lirwt.lnfl mnu(iw hwGQWJ~U lJ.lW[lW[llflWU-
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Jmpbfl , WJil pt.lmli ' wqnmwLtwG 250, :Pnu:f>nrwLtwG 300, LtwLrmuw
LtwG 30 hwqwr mnGGw: 

'flwrwrmwGJmpbrr lJ.lWhlJ.lwGliwG, mbrtwLjlntuliwG m Ltrrwn
uwG q~mwLtwG h~liGwt.tnrt.lw6 LtwGnGGbfliJ ~lJ.lWhlJ.lwubLm llGlJ.lQntli 
mbrt~ t mGbGmli UUUilWUjntpbrr Ltnrmulll, nrnug, wGgGbLnt.lliwLtb
[lGUWJt"IG m tunflQWJtJG 2flbflt"l lib2, wnw2 b(i pb[lmli or ZWflQ wGgwG
ltWL~ hbmltwGgGbr: "1wrqt.lw6 t. nr 2flbflnLU brtw6 G~mrwmGbr~ 
gwGwLtr 13-60%-[! Ltwtut.tw6 t lllwrwrmwgliwG mbtuGnLnqrwJrg: 

UGG!lWlflW[lflbfl~ Ltnrmum[! LtwGtubLnt lt 2fl2Wltw U~2Wt.lWJflU 
wrtmnmmlirg lJ.lW2llllJ.lWUbLm hwliwr wGhrwctbzm t lJ.lwrwrmwGJm
pbfl[! hnrt limgGbt uwhliwGt.lw6 ~wljlbrnt.l m brtwGwLtGtrnt.l, lJ.lWflW[l
mwGJmpbfl~ ~wljl[! nrnzbL~u hwzt.l~ wnGbL uGG11wmwrrtrnt.t hnrt~ 
WUjWhnt.lt.lmpjnLU[! , lJ.lLWGwt.tnrt.lnrt ptrer gwGwlt[! . pbrer nrwlt[! Lt 
wn hwrgbr : Cwm Ltwrltnr t lJ.lwrwrmwGJmpbfliJ hnrtlimgGbLm brtw
GwLtr rirzm [!UlnflnLPJnLU[! : 'flbmg t tumuwLjlbL lJ.lWflWfllnWUJnt.pbflQ 
hnrt~ liwltbrburG zwrt mwLmg, wGhrwctbzm t 11rwug hn11~ lib2 
limgGbL m pmJL ~mwt. nr liwltbrbuwJ~G 2rtrnt.t Lt.lwgt.lbG m hbnw
GwG 11wzmrg: UGhrwctbzm t LtwmwrbLwqnr6bL lJ.lwrwrmwGJmptrn 
oqmwqnrMwG mbtuGnLnq~wG: Lrwgmg~~ lib6 liwuzmwpGbrml. 
hwGewJrG lJ.lWflwrmwGJmpbrr Lt~rwnliwG wGhrwctbzmmpJmGQ 
LtwGtubLm Lt hbmltwlJ.lbu uGG!lWGJmpbrtl Ltnrmum[! Gt.lwqbgGbLm 
GUjwmwLtnt.llJ.lbmg t wLtm~t.llJ.lWJQWfl mwGbL hnrtwmwruwG 11bli , hn
'ltl wqrnGnurwLtwG hwmLtmpJmGGbrtl LWt.lwgliwG, hwmLtwlJ.lbu 2fltl 
lJ.lW2Wflr wt.lbLWQUWG tiwGWUjW[lhnt.l pWflO[lWgGbL UjWflW[llflWUJnL
pbfltJ WflllJmGwt.lbmmpjmGQ: 

Ub[l OflG[lnLU wlibGmrte mwrpb[l eru~wLtwG li~wgmpjmGGb[l 
bG oqmwqnr6t.lmli t.lGwuwmmubrr Lt htlt.lwGilnLPJmGGbr~ 11bli lJ.lWJ
ewrbLm. linLwtunmbr[! n~G~wgGbLnL Lt WJL UUjWmwLtGtrnt.t: UwltWJU 
mumliGwu~flntpjmGGb[l[! gnl]g bG mt.lbL nr lib6 gwGwltmpJwlip Q~
urwLtwG Gjmpbfl oqmwqnr6bLQ pnLnrnt.lrG tL wGt.tmwGq ~t pGmpJwu 
hwliwr : Q.Jmll.wmGmbumpJwG lib2 Lt~rwnt.tnrt pmGwg~li~LtwmGtrn 
(rGubLtm~grllGbr . :PmGq~gtlllGb[l , hbrptlgr!lGbr Lt WJLU) nrnz mbuwLt
Gb[l wGu~2wLtwG pmGwt.tnr wqllbgmpJmG bG pn11Gmli LtbG!lwGnutrn 
t.lrw , liJmuGbr!:! ' t.lbrwLjlntut.lbLnt.l hn11mli Ltwli pmJubrr lib2, wnw-
2wgGmli bG pmGwt.tnr GJmpbfl, nrnug LtmmwLtt.tmu bG l.tbG11wGr or
qwG~qliGbrmu Ltwli pnLJubfl~ lib2: U~ 2Wfl2 QLnr-orqwGwLtwG Lt 
Uullrltr unwgmpjnt.GGb[l Ltwrnrt b(i trLtwr dwliwGwLt hnrtmli UUWL Lt 
pnLJubr~ u~2ngnt.t wGgGbL LtbG!lwGnutr~ hJmut.tw6gGtr~ lib2 m pw
gwuwLtwG Gbrqnr6mpJmG mGbGwL GrwGg t.lrw: OqmwLtwr pnLJub
fl~ ub2 hwtiwtu LtmmwLtt.tmu bG WJUlJ.l~u~ pmuwt.tnru~wgmpJmGGbfl , 
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npnG~ wumrl'1W4~ ljw.J nul'1W~P 6wGWUlW(lhmt ~wLjlwGgbLmt \Jwp
flnL opq.wupq\J, \Jbo pW(lflnL~jmuubp bu WOW2WgGmiJ : 

ub(l~WjnttJU W2tuwphp pnln(l bp~pGbpm\J dpwupu L1_bpwgw6 OCJ.
L11Wq.np6L1_mt) bG 2nL(l2 1000 ~p\Jpw~wG \Jpwgm~JmuGbp l.i mwuGJw4 
hwqwpwl1_np L11W(lpb(l UlWL11(1WUL11nL~ub(l : uwtu~tJG tunph(lflWjpu 
UtmL~JntGm\J L1_bp2tJG mwppGbppG (1985-1990 ~~-) oq.mwq.np6L1_nul 
tpG \Jp ~wup hW(lJnL(lpg wLtbltJG ~pdpwljwG UlWL11(1WUL11nLljub(l : 

Y.GwuwmmGbpp , hpL1_wuf1nL~JmGGbpp flb\J ~p.JpwljwG UlWJ~W(l 
~wq\Jw~b(lll.lblmg wnw2 wGhpwdb2m t lWLt ~20WflWL11bL fl(lW 
hbmliwG~GbpQ , ummq.bl pnLn(l dp2wG~JWL 0'1W~GbpQ , uG.JwG PW(lfl 
2'1~WJP .JwuGp~Gbpp ~bGuwpwGw~wG wnwGaGwhwmljm~JmGGbpo : 
U\JbG dp ljnG~pbm flbll.l~m\J Ll.lbll1~ t 6tJ2m npn2bL ~pdpw~wG dtJ2ng
Gbpp oq.mwq.npMwG wGhpwdb2LI1nL~JnLUQ , 6112LI1 ~wqdw~b(lll.lbL pm
Gw~pdp~wmGbpp L11b'1wltJntudwG m UlWhll.lwGuwG ~wGnGGbpQ , 
fl(lWGg oq.mwq.npMwG .Jb~nflGbpQ : 

J2p\JpwljwG UlWJEW(lp L1_Gwuwljwp hbmliwG~Gbppg tumuwltJbLm 
hwdwp w2tuwphp 2WLI1 bp~pGbpmd LtGwuwmmGbpp flbli Ll.lbl.l1~ t ~11-
pwnbl w.Jpn'12W~wGwgl1_w6 UlWJ~W(l, WJUpu~G dtJ2ngwnmdGbpj1 
WJULI.l~Up hwliwljwpq., npmb11 ~mGwQpdp~wmGbpp ~wltJwLtnp ~ppw
nm\JQ qmq.w~gl1_mli t wq.pnmbtuGtJljw~wG al.ibpp m ~bGuwpwGwljwu 
Ll.lWJ~W(lP \Jp 2W(l~ .J~2ngwnmdGbpp hbm: 

1n'1b(lp W'1LI1nmm.Jo nwflpnGmlJLbrflubpnLt UlWJdwGwt1_npl1_w6 t 
90 c 137 1 q.LtuwLtnrwll.lbu 2bp.Jwup2m4wJ~G Ljlnpawp~muGbpmt : Sr . s u 

nL(lP2 WJl Gnt4lbPflUb(l l.l1b'1nttJGbpp hbm umGblmt hn'1~ tJb2 . wGg
Gmu bG pmJup l.i Wll.lw· uGGflwd~bpQGbpp hbm UW(lflnL opq.wGpqlill 
ub2, wnw2 pb(lblnLt nwflpnwljm~tt Ltwpw~mu : Y.b(l2tJGu Ll.lWJuwGw
L1_npl1_w6 t GpwGnl1_, np opq.wGpqumu mb'1tJ t mGbGm.J WJ!l nwf1pnw~
mtJ4 mwppbpp 6wnwq.WJ~mu : 

Ubp opbpmu wmnuWJpG tlb~mpwljwjwGGbpp tt~wpGbp[l 
hbmliwGf>n4 hGwpwL1_np t hn'1b(lp mb'1WJpu nwf1pnw~mpl1_ W'1LI1n
l.l1ntu: =JbmLwll.lbU wuhpwdb2LI1 t p(lw~wGwgGbl up 2W(l~ ~wGtuwp
q.bLP~ ut12ngwnmuGbp' ljwutublm hn'1b(lp W'1LI1nmmuo L t.1_bpwgGbLm 
wGgwG~WlP hbmLwG~GbpQ : uwtu . zll.lbll1~ t ~nLJl LI1WL 2 (12W~Lu up-
2Wt1.WJ(lp mbtuGnq.bG W'1LI1nmmu: UGhpwctb2L11 t mGbGwl hwUlmlj 
OWOWJnL~JnLU, npQ wubuO(lJW hu~n'1nL~JnLG uwhuwGp 2(12W~W li~-
2WL1.WJ(lp , WJ!l ~Ltmu L hn'1b(lp W'1LI1nmmu wnw2 pb(ln'1 opJb~mGbpll 
Ltrw: 

'l)bm~ t u2wllbl hn'1b(lp hwuwp ~mGwLtnr uJm~bpp GnpuwmrLt
Gbp, LUJUpG~G uwhdwGwjpG ~nLJlWl.l1(lbltJ tumm~JmGGbp: nLum.JGw
uppm~JmGGbpntt wGhpwdb2LI1 t UlW(lqbl hn'1b(lp ~GpGwliwppuwG m-
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Gwljm~JnLGQ hpf1pn2b(lOWJpG nbct~uGbpnl1_ , uwGptGbpnL1_ L WJl opq.w
GpqdGbpnl1_: 

Swppb(l 6wGLUUlW(lhubpnl1_ hn'1~ ub2 wGgGblnLt nwf1~nw~m~L1_ 
Ljlnzp L! WJu L1_wpw~bLnLt nwflpnw~m~Lt UJnL~bpnl1_ , hn'1b(lp hbmwq.w 
oq.mwq.npMwG hwpgmd wnw2wGmu bG 2WLI1 PW(lfl hp\JGwhwpgbpo: 
Ubo L1_mwGq. t GbpljwJwgGmu Sr90 l.i Cs 137

, npnG~ pmJu-~buflwu[l hw
dwljwpq.nLt wGgGmu t opq.wGpq\J, ~mmw~Ltmu nu~npGbpmu: Y.mwG
q.wL1_np bG £iwL g~p~n(j 95-Q, £ipnppG-95-Q, nwfl~muo : 

n.wflpnw~mtJLt GJm~bpntt W'1L11nll14w6 hn'1bpm\J UlWhW£i2Ltmli t 
l.jWLI1W(lbl ~pdpw~w(j libl~npwgmli , n(lll.lbuq~ WJ!l UJnL~b(lQ zWGg£ibli 
tunp~WJpG 2(lbp: 'l-pw hwdwp Ll.lbm~ t nwqtmw~m~Lt £iJm~b(lQ ~wll.lbL 
hn'1tl d~wgm~JmGGbpp hbm L ~2bgGbL wpliwli1WJp£i hwuwljwpq.p 
U1W(lWOLiwli hpuGw~wli q.nmmg gwo, u~GlL fl(lW£ip puw~w(j 6w£iw
UlW(lhnl1_ mpnhl1_bG: 

OppGw~. ljwLgtJmuQ Sr90-~ ~(ln'1 t: Umpn£ig~munl1_ L1_wpwl.jl1_w o 
hn'1Q u2w~blnLt Ca(HC03)2 -nl1_, Ca(H2P04)2-nt.1_ L WJL£i. umpnligpmuQ 
~wll.lLtmu t ~wppnliwmGbpp m ~nu~wm£ibp~ hbm L ~WJmuwlimli : 

4wlgtJmup hbm ~wll.lttwo umpnGg~muQ pnLJubp~ wpuwmwJp£i 
hwuwljwpq.p mwpwMwli q.nmmg gwo ~2bgGbLm hwdwp ~wmwpmu 
bu wphbumw~w£i hwmm~ Gnpubpntt nnnq.md: 

4wlgtJmup hbm ~wll.lLtwo umpnGg~nu.'io LnL6blm Li hn'1tl umnp~G 
2bpmbpQ mb'1wLjlntubLnt hwliwp hn'1 b£i dmgGnu.'i wun£ipmdp ~nu
~wm , ~w£ip n(l LUJfl upwgm~jmli£ib(lQ wl1_bLtJ LWL1. bu lnu)L1_mli wun
£ipmup W'1b(lp wnljWJnL~Jwup: 

8bqpm\JQ ~LUJmGwlim\J t WJG hn11mtJ, npmli 2WLI1 opq.w£iw~w£i 
Gjm~b(l, hwm~wll.lbu mnp~ l.jw: 

t~b hn'1tJ uw~bpbuwjpG 2b(lll1b(lQ OWfl~nGnt~LbtJflGbpnLt W'1-
U1nl.I1L1_w6 bG , wGhpwctb2m t tunr ttwr ~wu h~uGw2r2mu ~wmwpblm 
up2ngnl1_ WJfl2b(lmb(lQ 2(12bL-LI1b'1wLjlntubl 40-50 u\J L wLtbLil tunp, WJ
upGpG 2WL11 f1W2LI1Wjp£i .Jzw~wpnLJUb(lp W(lUWLI1WJ~(j qw£iq.L1_w6[l 
mwpwauwG uwhuwGGbppg wttbL~ tunp: 

n.wf1pnw~mtJLt GJm~bpnLt W'1l.l1nml1_w6 hn'1b(lp L1_Gwuwqbp6LiwG 
ub~ nl'1PU tL WJU t, n(l WJ!l hn'1b(lnLU U2UJ~nLU bG WJULljpU~ pnLJUbp 
(gnpbli, umll.lrG L wnG). npnG~ JmpwgGm\J b£i nwf).pnlim~LbtlflGbpQ L 
hn'1tl9 flnL(lU hwGmu: UJu tlbll.lflnLU pnLJubpQ flWnlimu bli LtmwGq.w
Ltnp L UlWhW£i2l1_ntd t . fl(llUUfl ~W'1bL n(lll.lbU OWf1pnW~L11pl1_ ~wljln(i : 
UJu b11wuw~Q LWLt t , uwl.jwJG ~~mnwll.lw~m~Ltwgmu(J bp~w(l t m
Lmu, l.i UlWhWG2t.1_mli bG GJnt~w~wG \Jbo Gb(lfl(lntuGbp: 

4wG u2w~wpm]ubp , npnGp nwfl~nGm~lb~fllibp lbli Jnt(lwgGmu: 
Op~Gwlj , w2npwG umpnGgpmd ~~L t ~Lwlimli L ~nLJl Ltwpwljl1_w6 
U1W(lWCrnL~JntGGbpmu WJU ~W(lblP t Li2w~bl n(lll.lbU ~b(lWJpU Li2wl.jw-
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pnLJu : rlwflhnGm~LbtH).Gbrml. l{wrw~l{w6 hnrtbrmu GUjwlllw~whwr
uwr t Lizw~bL lllbtuGh~w~wG ~nLLlllnLpwGb(l , npnGQ l{brwlizw~uw[J 
b(i bGpw(l~l{mli: OpjlGw~ · ~W[lllln4JhLh9 OULW UlllWUWLnL Llj(lngbunu.l 
nwf1jlnGnL~LbhflGD[l[l ~b(i wGgGmli l{b[12UW~wG WfllllWfl(lWUflh Lib2 : 

rlwflhnGm~LbhflGD(l[l q_np6Gw~wGnrbG ~bG wqflmli _pwqliWUJW. 
LiwGwl{wGfl l{LUJ(lh hwgwqq_h tunlllwpnLJUD[lh t.l_rw: UjG lllLU(lLUOnq;
JnLUUD[l[l, n(lnGQ Lllhlllwujl ~bG Q.JnLrtwlllGlllbuw~wG pnLJUD(lh Lizw
~nLf:}JWG hwliwp, LljDlllfl t pnLUWLljWlllDL l{WJ(lh pwqliWUJW hwgwqq_t1 
tunlllwpnLJUD(lnl{ h l{bpw6bL fl(lWUfl ~D(lWJhG hwGflw~Gbrh: 

1Wl.bf1r Y.bf1Uljnt-LSrY.U8nt-UC 

( q.hlllwlllbtuGh~w~wG wnw2[1G~wgt1 Libp I).W(lWZfl2WGmli hnf1b(lil 
Ljl~wgmu(i nL flWJQWJnLU[l hu~LUJW~WG uwuzlllwpGbp b(i (lUI).IlLUbL 
S2wrhwGQb[lh, OQ.lllW~W(l hwGw6nGb(ljl wGtuGw m n~ tubLwgh zwhw
qn(lOUw(i [lUj:}WQflnLU hu~WJW~w(i LljjllllwGh hnrtWlllW(lWOnL~(lJnLU

Gb(l flWJflWJl{mu bG, 6w6~l{mli W(llllWJl.(lWuflh pwLfmGGbpnl{ h .~wn
Gmu Q.JmrtwlllGlllbuw~wG oq_lllwq_npouwG hwuwr n~ Lllhlllwutrj (hG
flnLUlll(lPWL wGwLlJWlllubr): Unl{npwpwp, GuwG ~wrqh hnrtb(l(l qmr~ 
bG pmuw~wGmpJmGhg. h fl(lWGg l{rw w6mli bG LlnLwtunlllWJhG pnLJ
ubrh wnwGohG lllbuw~Gt:;p: 

UGQ.LhWJ mli pwt.flnGGbrml{ 6w6~l{ w6 hnrt Wlllw rwompJ m[J[d:;(lt.:J 
ZnL[12 60 hwq hb~llllll(l b(i ~wqlimli: uliw(i pul).llLUlllflllWL udJWUjWLil
Gbrh l{brw6l{w6 hu~wJw~wG lllW(lWOnLf~JnLGbp ~wG qw(lq_wgwo 
W~flJnLGwpb(lnLpJmG mGbgnrt Llh zwrfl WJL b(l~pGbrmu , hG~LlJhullfl 
bG UUu-[1, ~btunuLnt.l.w~hwG , q.tJpuwGhwG h WJLG: Y.brw~nLLlllhl{wg
LiwG bG~w~w zwlll hnrtWlllW(lWOnL~JmGGb(l LjwG Gwh rlmuwutnw
Gmli: 

Snr:Ph. Ujbliqwjp, wl{wqwhwGQb(lh . unlhPJl.bGh, LllrtGoh L, WJj 
hWUQWl{WJ(lD[lh zwhwqn(lOUwG hblllhwGQnl{ Ub(l hWU[lWLljDlllnL~Jm~ 
Gmu zwrflh9 Jl.nL(lu bG b~bL Lih QwGh hwqwr hb~lllw(l porrh hnrtbr 

S2wJQwJl{w6 hnrtw6w6~ mGbgnrt Lnwrw6mpJmGGb(1[1 ljwrt.Lil t 

ulJln(lwpwdwGbL 2 hhuGw~wG tuupb(ljl . w) hnrtwlllwpw6mpJmGGb(l, 
npnGQ 6w6~l{w6 bG W(lflJnLGwpbrw~wG pwt.fmGGbrnl{, LbnGwflht.ljlw
~wG W[llllWfl(lnL~JWU Lh9flb(lnl{, p) hnrtLUUlW(lWOnL~JmGGb(l , npnGQ 
l{Gwul{w6 bG (lUflD(lflh hwGmjpGbrh hblllhwGQnl{ (QW(lhwGQb(l, oq_~ 
lllW~W(l hwGw6nGb(lp pwg hwGQb[l, Ullln(lq_DlllUJW hwGQwl{Wj(lb(l[l 
LhLt.l.WOflUD(l h WJLG) : 

{Y.bpW~nLLl.Jlht{wgLlwG bG~w~w lllW(lWOnLf~JnLGGb(lh l{b(lWLjwGq
Gmli(l ~wlllwpl{mu t lllw(lpbp 6wGwUjW(lhGbpm[ m Lmuppb(l fiLlJW-
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lllw~Gbpn~: UlibGhg wnw2. bpb lllbrtwGflh LlJWJLiwGGb(l(l ~nLJL bG lllW
Lhu. hnrtw6w6~h flWJflWJl{WO lllW(lLUOnLpJmGGb(l[l LlJDlllfl t pW(lDLW
l{bL h oqlllwq_n(16bL q_JmrtwlllGlllbuw~wG ULlJWlllW~Gbrnt.l. (tlwzlllwl{w
rw~wG ~nLLlllnL(lWUD[lh uzw~nL~JnLU , tuwrtnrth WJQ.hGbrh. LljlllflWlllnL 
h hWlllWLlJlllrtWlllnL ~nLLlllnL(lWUD(lh lllU~W[l~Ub(lh hhliGwrl(lnLU h 
WJLG) : q.JnLrtWlllUlllDUW~WG ULlJWlllW~Ub(lnl{ oq_lllwq_n(lODLnL hGw(lw
l{npnL~JnLU h LlJWJLiwGGb(l ahGbLm flDLlJflnLU hrwgt.l_nrt hnrtb(lh l{(lLLI 
LlJDlllfl t hjlliGwfl(lDL wGlllwnwJhG lllU~W(l~Gbp: uliwG lllW(lWOnL~JmG
Gbph wGlllwnwLlJwllluwG wGhrwdbzlllnLpJmG[l ptumu t Gwh GrwGjlg, 
pb nrQwGnl{ lllbrtwGQ[l trnqwl{lllwGq_ t ~wli hbrtbrtwt.l_lllwGq_: 

.. 
1 '<···1 

" ·,_ 
~ "~-.<·' < ,, . .w · . . 

'~ .......... ~.' ' "· ·.··· u. .............. ·. t..i· - --·-~11!1;~ 

~.::·.; · 
u~ 93 . UiwGw~Gbfl nL utwGw~wGuwG zbilLnb[l L[WflbLwhnfl.bfljl uwh

uwGGb!lnLU, nrnGQ bGpw~w bG L[bilWQOW[J ~nLLLnlll[l-LnbtuGr~w
~wG wztuwmwGpGbilli rilw~wGwguwG Llj12ngm[ 

/Y.bpw~nLLlllhl{wguwG bGpw~w lllW(lWOnL~JmGGb(lnLU ~W(lDLP t 
~wnmgbL L6w~Gb(l m 2(1WlipwpGbr' o~Gwpm6m~JWG qwrqwgliwG 
ULlJWlllW~nl{: 1wpuwrwl{blll LhGbLm flDLlJflnLU l{b(lw~wGq_GuwG bGpw
~w lllW(lWOmpJmGGb(l[l ~w[lbLh t oqlllwqn(lObL pGw~W(lWUWJPU ~wli 
~WLlJhlllWL zjluW(lW(lnL~JWU hWUW(l : 

1nrtbrh t.j_bpw~mLlllhl{wgmli(l ~WUlW(ll{mli t br~m t.flmLnt{. 
w) LbnGwlllbtuGh~w~wG h p) ~bGuwpwGw~wG: 
LbnGwlllbtuGh~w~wG t.fmLLmli W(llllWJl.(lnL~JwG ~wt.flnGGbrh l~mJ

lllD(l[l hwp~bgGmu bG h hwp~l{w6 lllW(lWOnLpJmGGb(l[l 6w6~mli nrn
zw~h hWUlllnL~JWU pb(l(lp hnrtnt.l_: 1nrtwzb(llllh hWUlllnL~JnLU[l ~wtu
t.j_w6 t WJG pwGjlg, pb wJGlllbrt LijlwliJW ~nLLlllnL(lwGbr LlJDlllfl t Lizw~
l{bG, ~b· pwqliwlijW (LlJlllrtWlllmub(l, tuwrtnrt)/ 



t.l.b112~G flbL4f!nLli , pGw~wGwpw(l , hn11w zb(ll11Q hwubliwl11wpwr 
hqnr t W(ll{mu : UJu t.PmLmli ~wnmgmu bG Gwl... m11~Gb(l l11(1wGuu1nr- . 
l11~, UW(lfl~WGg m ~bGflwG~Gb(l~ zw(ldL~wG hwL~W(l : 

I LJbGuwpwGw~wG t.PmLmli ~Wl11W(lmli bG 6wnwl11G~mliub(l , hju:i 
GWfl(lnLLi L4l1111Wl11nL WJQ.~Gb(l , uzw~mu Q.JnLI1Wl11UlJ1buw~w(i ~nL [ Ul nL
(lWUb["l, Qufl n(lmli , hnllQ Q.JnLflWl11ul11buw~wG Lizw~wpnLJub(lll U1WL! 
flUbLnL flbl4f!nu:l GL4Wl11w~whw(1Liw(l t Gwl... gwGbL pwquwliJW tunl11w
pnLJUb(l, nrnuf! hnf1Q hW(1Ul11WQUnLU b(i O(lQ.WUW~w(i Gjmpb(lnl{, LW 
l{wgGmu Grw ~wnmgl{w6f!Q , Ul11(1nL~l11m(lwJ~G l{~lSw~Q L.. WJLG : 

=lnflbf"IQ L(b(lw~nLLl11~l{wguwG bGpw(l~bL~U L4bl11f! t hw z l(~ wn
GbL hnf1WQ.(lnLGl11~ ubtuwG~~w~wG m f!~U~w~wG~ ~wqliQ , uGGr)w
l11Wf"l(lb(l~ L4W(lnLUW~nLPJnLUQ, 2(1W(lp~wguwG hGw(lwl{n(lnLpJnLUQ , 
pmGwl{n(l GJmpb(l~ wn~WJnLPJnLGQ , LWG2b(l~ pbf!nLPJWG wul11~6wG[l , 
L~Qf!b(l~ ol...G m punLJPQ L.. WJLG/ 

{ lclb ~G L UL4Wl11W~nl{ L4bl11f! t hnrlQ l{b(ltU ~nLLl11!1l{wgGbL , UI JL 
~b(1L4 wuw6, ~G [ nlllflnLPJWUp L4bl11f! t WJG OQ.U1UJQ.n(16bL, ~wtuLI.w 6 t 
l11bflWUf!~ ~nG~(lbl11 L4WJliwGGb(ljlg , pGw~wl{wJ(l~ hbnwL(n(lillPJnL 
G~g, LWG 2 ~ pbpmpJmG~g , l11W(lW Of!~ trmqwl{l11wGq.mpJwG wul11~6 w
G~g L.., nr Q.ltuwl{n(lG t , hnflW~l~UWJW~w(i UjWJUW(rGb(l~g/Cwl11 flbl4-
f!b(lmli, bpb l11bllWUf!Q pbf! t L.. hnllWQ.(lnLUl11~ l{~lSW~Q pmJL t l11WLIW 
wJG ~w(lbl~ t flW(lwL(wGflwl{n(lbL L.. oq.l11wq.np6bL l11W(lpb(l G L4 wu1w~
Gb11h hwuw(l : 

/Ub(l hwGrwL4bl11mpJmGmu Gb(l~WJmLiu ~wG l{brw~mlu1 jH{w g
uwG bGpw~w 2nl(12 8 hwqwr hb~l11W(l LnW(lw6mpjmGGb(l , nr nf11> 
Q.l11Gl{mu bG l11W(lpb(l pGW~l~UWJW~w(i L4WJliwGub(l mGbgnr1 q.mni1 -
Gbpmu : bl~Gblnl{ l11bll~ ~nu~(lbl11 L4WJliwGGb(l~Q . L(bpw~wGq.Gl{uJ 6 
hnf1wl11w(lw6mpJmGGb(lG oq.l11wQ.n(16l{mu bG l11W(lpb(l GL4wl11wl!Gbpt ; 
huiuwr (Q.JnLflWl11Gl11buw~wG pnLJubr~ li z w~mpJmG , L4l11flwl11m l11Cr Q
~wr~Gbr~ h~LiGwflrmu , ~nL~bl11~l{ WJQ.bq.nr6mpJwG qwrq.U!gmLl Ll 
WJLG) : I 

=lWlU3ru YUifuu s rc bt.l. uru uCUuUYnt-lcl 3nt-uc 
Q.3nt-fl.USuSbUUYUu Ur'SU0r'nt-lcl3Uu =lUUUr 

=lnflWJ~G ~WflWlll11[1~ (hwl{WUl11!1 l11b!lb~mpjmGu b[1 hnfljl LlUI
u~G, hnf1wq.Gwhwl11mli) Q.ltuwl{nr tuGfl~rG t mumliGwu~rbl m htuz
l{wnbL hnflWJ~G L4W 2W(lubf"IQ, 6~ 2 l11 m L~W(ldbf! pGmpurq.flbL hnfli.J , 
Grw nrw~Q. Wf1l11Wflf1nf1w~wGmpJWU hwlibliLUlJ1W~w(i UW~Wf"lflWl!Q , 
l11Ul11buw~wG l{~lSw~G m OQ.l11WQ.nrMwG L4WJLiLuGGbrQ : UJG h~liQ t 
6wnwJmli hnflbr~ Wf"lflJntGwl{bl11 oq.l11w q.nr6UwG , L4WhtqwGLiwG , 
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Q.JnLI1Wl11uu1buw~wG W(ll11Wfl(lnLPJWG unwGwl{n(lliwG m 6~2l11 l11bi1W 
pwztuuwG , uwuGwq.~u1wguwG., ~G [L4bu Gw l1 hn11b11~ LibL~n(lwgrwJil 
m f!~Li~wguwG hbl11 ~wL4l{w6 zwl11 hw(lgbr~ LmMwG hwliwp : Yur
flWUl11f1WJ~G ujmpbpQ h(iwpwl{npmpjmG b(i l11Wl~U W[1fljnLGwl{bU1 
pwztubL Q.JnLI1Wl11GlJ1buw~wG upbpf!Gbrll W[1l11Wflf1nLPJWU hwliwp 
Gbf"lflf1l{nll ~WL4~l11WL li~2ngGb[1Q, hwu w~nflliWG~ l{b[1LnL6bL hnllbf111 
~rwl{w~wG L4WhL4wGuwG hwrgb(lQ: 

Q.JnLf1Wl11Gl11buw~wG hnflwl11buf!b(l~ nrw~w~wG m lJ1uU1buw
~wG q.Gwhwl11nLUQ ( hnf1WJ~G ~WflWUl11(1) li z w~l{mu t L4bl11mpJulu 
pw(lO(lWQ.nLJG liw(lli~GGb(l~ L.. ~wnwl{w(lmpjwG O(lbGUfl(lW~wG w~
l11b(l~ h~liwG l{(lw: UjG ~(lbG~g Gb(l~WJWgGmu t hnllWJ~G l11W(lWOf!~ , 
(j~w l{~DW~~ l... OQ.l11WQ.n(16liw(i pWQW(lOW~ nL hW(lWpb(lW~WG W(lfl· 
jnLGwl{bl11nLpjwG uwu~(i LPWUl11Wpflpb(lnl{ L.. f!W(ll11bqwq.rw~wG GjnL
pb(lnl{ ol...w~b(1L4l{w6 l11bllb~mpjmGGb(lj1 hwuw~wrq.: 

UJG Gwl... hnflb(l~ OQ.l11UIQ.n(16UwG t.Pnt.PntumpjmGGb(l~ G~w
(lWQ.(lLiwG L.. hwzl{wnuwG, ~G[u.Jbu Gwl... Q.JnLI1Wl11ulJ1bumpJwG lib2 
hw(l~wl{n(lliwG, hnflb(l~ l{wrow~wlliwG , wnf! m l{wlSwnf!~ , l11ulJ1b
uw~wG m ~(lwl{w~wG ~W(lQ.Wl{~lSw~Gb(l~ ~wnwl{w(lliwG , W(lflJnLGw
l{bl11 OQ.l11WQ.nfj6UWG L4WJUWuub(l~ WL4Whnl{uw(i(j nllllll{W6 L4bl11mp
JWU q.n(16nf1mpJmGGb(l~ hwuw~W(lQ. t : 

=lnllWJ~G ~WflWUl11(1U mG~ l{w11blij1 L4Wl11UnLpjnLG , wGgbL t qW(l 
q.wguw(i zwl11 Ltmqb(l L.. hwuw(lw~w~wG ~JWUQ~ m ung~wL-l11UUlb
uw~wG L4WJLiwGGbr~ t.Pnt.PntuuwG hbl11 bGpw(lLJL\bL t LnL(12 t.Pnt.Pn
tumpJmGGb(l~ : 

U~G[ l... 60-w~wG pl{w~wGGb(lQ n11n2 LnulJ1buwq.blJ1ub(l Q.l11Gnu:l 
t~G. pb wGh(lwdb zl11nLPJnL[I [~W tuU=lU-mli hnflWJ~G ~WflWUl11(1 l{w
(lbL, hu~Gwl{n(lbLnl{ , n(l hn11G wqq.wjGwgl{w6 t L.. WJG hwliwdnllnLl(l
flW~wG ubt.Pw~wGmpJmG t : =lnllWJ~G ~WflWUl11f"IU ~(lwL(w~wG hwu
l11Wl11nLLi ul11wgwl{ 1968 pl{w~wG~g : tuU=lU U~G~ul11(1Gbr~ tun(lhllfll1 
1977 pl{w~wG~ hmGl{wr~ 10-~ «tuU=lU hnllWJ~G ~WflWUl11(1~ liwu~G » 
nrnzliwup WJU fl["ll{bg tuU=lU L.. u~mpbGw~wG hWU(lWL4bl11nLpjmGGb
(1~ h11J1WJ~G o(lbuufl(lnLpJwG hjllif!mli: 

=lWJWUl11WUntU hnflWJ~U ~WflWUl11(1 ~wqlibLnL wztuwl11WUf!Ubf"lml 
u~ubL bG qpw11LlbL 1974 pl{w~wG~g · « =lWJL4bl11hnllz ~GGwtuwq.~6 » 
~Gul11~l11ml11mli : U~G L L.. WJfl , =lwJwul11wGr Q.JnLflwl11Gl11bumpJwG Gw
tuw(lw(lmpJwG hnf1WQ.~l11nLPJWU l... WQ.(lnf!~UWJ~ Q.~l11Whbl11wqnl11W 
~w(i j1UUl11~l11nLl11Q qpWfll{bL tr hnllWJ~U ~WflWUl11(1~ hbl11 ~WL4L(W6 n-
(ln2 l11buw~wG hw(lgb(l~ mumuGwu~(lmpjwlip : , 

=lnflWJ~U ~WflWUl11[1~ l{w(lliw(i w(ihpwdb zl11mpjnLUQ =lWJWUU1W
(itl- hwu(lWL4bl11mpJmGmu tu~ul11 lib6wgbL t hn11~ ubt.Pw~wGw z Gnr -



hmli~g hbLnn uLnbrt6Y.w6 hnrtwJ~G Gnr hwrwpbflmpJmGGbfl~ lilWJ
LiwGGbrmu: 

,nrtWJ~G YWflWULnfl~ h~LiGwywG pwrtwl.{wgmg~~ LiwubrG bG ' w) 
hnrtbfl~ pnG~LnnLUQ LL p) hnrtbfl~ LnGLnbuwywG q.CiwhwLnmliQ: 

~nfJbflfl pnuflmnufo PnG~Lnmli pwnQ 6wq.bL t LWLn~Gb[lbu 
(bonitas) pwn~g , n[l GzwGwymli t PWfln(lw/jmp;mu (hnrtbflh n[lwl~h 
hwlibliwLnwywG q.GwhwLnmliG t QULn 'lflWGg WflLnWflflnrtwywGmp
JWCi' pbflflhnLPJWG), WJL l.jbflli.l wuwo· WJG hnrtbfl~ LiwuGwq.~Lnwglj_w6 
6wqmliGwwf1LnWflflWI.jwG ywrq.wpwGGmli t: PnGhLnliwG dwliwGwy 
hnrtbflJ'l pbflflPnLPJWG Liwl.jwfl'lWYQ q.GwhwLnlj_mli t PWLLbrnY.: PnGn
LnmliQ W[lLnWhWJLnnLU t hnrt~ nrwywywG gmgwG~zGb[lQ , Grw pw
[ln[lwympjntGQ LL WflLnWflflnrtwywGmpJwG wuLnh6uJGQ : PnGhLnmliQ 
ywu hnrt~ nrwy~ hwlibliwLnwywG q.GwhWLnnLUQ YWLnW[lnLU l:;(j G[lUJ 
WJG gmgwG~zGbfl~ h~LiwG Y.rw, nrnGQ mrt~'l. hwuwhwrwpbrwLI
gmpJwG Lib2 t;(i q.LnGlj_mli h~uGwywG qJmrtwLnGLnbuwywG Lizwl.jw
pmJubfl~ pbflQWLnlj_mpjwG hbLn: uwtul.{hG h.Jn[lhflflWJ~G U~mpjmGmli 
hnrt~ pnG~LnliwG dwliwGwy WJG pGmpwq[llj_mli t n[lUjbu pGWUjWLn
liwywG UWflU~G, nrG mu~ nLflnLJG hwLnynLpjmGGb[l, pbfl[l~nLPJWG n
rnzwl.j~ liwl.jwflflWY LL nrli.lbu WflLnWflflnLpJwG h~LiGwywG Li~2ng, w
nwryw m wztuwLnWGQ~ W[lfljnLGQ: PnG~Lnliw(i dwliwGwl.j nrnzlj_mli t 
jnq1WQWG~m[l wnwuo~(j hnrtwi.{Lnn[l~ nt hnrtwhwGflWYh. hGg-4bu 
GwLL JnLflWQWGBntfl hwliwJGQ~ . LnWflWOW2fl2WG~ . uwrq~ , hwGrw
UjDLnnLPJWu ywu b[ll.{[lWUWU~ wlipnrt2 LnW[lWOQ~ hnrtbfl~ lPWULnUIQh 
nL UjnLn_bGg~WL W[lLnWfl[lnrtw4wunLpjmGu: uliw(i hwzlj_wnmliG oq.
umli t uzwl.jbtm ynGI.j[lbLn Li~2ngwnmLiCib[1 pntnfl Lnbuwy~ hnrtWLnbu
Qbfl~· Y.wflbtwhnrtbfl~, tunLnhWflQGbfl~, WflnLnlib[l~. wGLnwnGbflh . 
pwqliwlijw LnGI.jw[li.{Gb[l~ WflLnWflflnrtwl.jwumpjnLUQ pw[lO[lWgGbLm 
hwliw[l: Uju h~liQ t flWnGmli hwliwJGQubfl~ uwuGwq.~LnwgliwG , q.Jm
'l.WLnGLnbumpJwG WflLnWflflnLPJWG DJntrtbfl~ 6~zLn qmq.wl.jguwu, ub
L~nrwguwGQ hwLnl.jwgY.nrt ywlli~LnWL GbflflflmliGbflh 6~zLn lilLwuw
Y.nruwG hwuwr LL WJLu: 

Pwg~ lj_bflQ Gzlj_w6hg, hnrtbflJ'l pnG~Lnmuo Li~wdwliwGwy huw
rwY.nrmpJmu t LnWL~U tulipwlj_n[lbLnL LL hwlibliwLnbLm nrnzwy~ LnW
[lWOQ~ (hwliwJUQ, LnWflWOW2fl2WG, liw[lq, hwG[lWUjbLnmpJmu) hn
rtbflu QULn W[lLnWfl[lnrtwl.jw(impjWU, b[li..Lw(j hwubLm qjnUlWLnGLnb
uwywu lipbflQUbflh WflLnWflflnLPJWU wlj_bLWQliwG lflWQnLQ~i_ nbqb[llj_
Gbfl[!. YWUjlj_w6 hnrtbfl[! wnwY.bL WflflJnLuwlj_bLn oq.Lnwqnr6bLm 
tuG'lfl~ hbLn: 

PnG~LnmliQ huwrwY.nrmpJmu t LnWt~u UIWflqbtm, pb WJU ywL~ 
Wju q.JnL'l.WLnULnbuwyw(i lizwywpnLJUU w61:;g(ibLnL hwUw[l n 11 hnrtu t 
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UI~LnwG~. wq.[lnLnbtuu~ywywu m libt~nflWLn~Lj_ ~ ·u~ Li~2ngGb[1 bu UjW
hwG2Y.mli 4~rwnbL : 

,nrtbfl~ nrwl.jwywG q.GwhwLnnLUQ GUjWULnnLU t LWY.wq.nljGu h
[lWywGwgGbLnL trnq~WJ~Q. 6wh6wgmli~g, wrtWYWLmlihg, plf1mLnw
UIWLnmli~g UjWZLnUIWUbLnt, 'lflWGg pb[l[l~nLPJnLU[! UjWhUjwGbLm lL 
PWflO[lwgGbLm u~2ngwnmuGb[lQ, ~G~Ujbu Gwl! q.JmrtwLnGLnbumpjwG 
pGwq.wlj_wn~ wztuwLnnrtGbfl~ GJmpwl.jwG zwhwq.nq.nlj_w6mpJntG[l 
tupwGbLm uyqpmGQQ: 

,nrtbfl~ pnG~Lnmli[! LnGLnbuwywG q.GwhwLnuwG hbLn ubyLnbrt oq.
Gmli t 6~2Ln UILWGwlj_nflbLnt q.JnL'l.WLnGLnbuwl.jwG upb[lQGb[l~ Lipb
[lntliGb[lQ, uwhliwGbLm flflWGg q.GliwG q.GbflQ QULn wnwGo~G hnrtw
YWflWULnflWJ~G 2fl2WGGbfl~, Liw[lqb[l~ m hwGflWUjbLnmpJwG Liwuz
Lnwpnlj_: 

,nrtWJ~U l.jWflWULnflQ (pnG~LnmliQ 1.! LnGLnbuwywG q.GwhwLnmliQ) 
ub6 GzwGwl.jmpJmG mG~ q.Jmrtwg~wywG m q.Jmrtwg~wywG 4nLblJ
Ln~lj_ LnuLnbumpJmuGbfl~ LnGLnbuwl.jwG q.n[l6mGbmpJmuQ 6~zLn Lj_b[l
Lnt6bLnt hwliw[l, WJU l.jwUjbLnY. hnrt~ pbflflhmpJwG, y~rwnlj_nrt wq.rn
ubL~n[lWLn~Y. Li~2ngwnmliGb[l~ 1.! LnGLnbuwywG UjWJLiwGGbfl~ hbLn: 

Sw[lpbfl brl.{rGbrmu hnrtwJ~G l.jwflWULnfl~ h~LiQmli 'lflY.mli t 
LnWflpbfl q.nronGGbfl~ hwzlj_wnmli : Or~Gwy, UUu-mu hnrtbfl~ nrwi.{Q 
nrnzlj_mli t h~uGwywGmli pGwywG UjWJliwGGb[l~ (LnbrtWGQ~ pGnLJp[l , 
LWG2~ pbQnLPJnLGQ, uLnn[lq.bLnGJw 2flbfl~ tunrmpJmGQ, hnrt~ trnqwg
Lj_w6mpJWG WULn~DWGQ, 2flWJ~G nbd~UQ), ~Ui_UjbU uwl! hn'l.~ Uj[ln~~Lh 
ywnmglj_w6Q~. QW[lQWJ1nLnmpJWU, W'l.WYWLLj_WOnLpjWU 1.! pbflll~nLp
jWG wuLn~6wu~ hwzlj_wnuwG h~LiwG Y.rw: 

UGqL~WJmu hn'l.bflQ pnG~Lnmli bG h~uGwywGmli bflbQ q.nr6nG
Gbfl~ hwzlj_wnuwG h~LiwG Y.rw· LibtuwG~ywywG ywqllQ, hnrt~ hqn
flnLpJmGQ, WJU~GQG WJG zbflLn(}, n[lLnbrt LnW[lWOLj_mli m qw[lq.wumli t 
pntjUb[l~ W[lUWLnUb[l~ h~LiuwywG qwGq.Lj_w6Q 1.!, lj_bfl2WU1bU, fl[lbGw
d~ pGmJpG m nrwyQ, WJL yb[lUj wuw6' uLnn[lqbLnGJW 2flbfl~ Liwl.{w[l
'lWYG m hwGQWJuwglj_w6mpjwG wuLn~6wGQ: 

Ubq LinLn· ,WJWULnwGmli pnGJ'lLnliwG hwuwr hJ'lliQ t;G [!GflmGmu 
hnrt~ lj_b[l~u zbflLnntU hmlimu~ QWGwl.jQ, hmumuwj~G hn[l~qnGGbflh 
hqn[lnLPJnLUQ (hn'l.wzbf\Ln~ hwuLnmpJmGQ), LibtuwG~ywywG l.jwqu[l , 
2flWYWJmu wqrbq.wLnGbfl~ UjW[lmGwl.jmpJmGu, pH-~ ub6mpJntu[! L 
WJL gmgwG~zGbr: 

n[lUjbuq~ UjW[lq L~G~ . pi:; WJU ywli WJG gmgwG~zG ~U~Uj~Uh 
qGwhWLnUJI.jwG (pwn) t uLnwGmli, pbflbGQ Li~ QWG~ or~Gwl.j Y.wrb
twhnrtbflh Y.bflwpbflJWL, bLGbLnY. hnrtwq.~LnmpjwG, wq.[lnQrli~WJ~ 1.! 
ubLJ'ln[lWQ~WJ~ qJ'lLnwywG ybGLn[lnGJ'l, «,nrtwz~Gw[lWfl» "'l<DP~ 1.! 
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hWJ~W~WG ctJnLfl.WLnuLnbUW~WG W~WI)bllrwJr ~nfl.llrg (=iWj[lll1UjbU1-
JWU t .U., Ubu;>nGjwG 4.ct. nu~wGjwG 4.U) ll2w~l{w6 llbpnl)r~wJr9 

UJulljbu , bpb uL.whnfl.brmll GO ull-rg pwror hqnrmpJmG mGb
gnfl. hnfl.b[lQ (hqnr hnfl.b[l) 100 PWLLWJrG tPW~ UWUI)fl.W~r u~qpmG
J;>nl{ qGwhwLnl{mll bG 100 pwu, WlljW 40-60 ull hqnrmpjwG l)bUJflnu.l 
(llr2w~ hqnr hnfl.b!l) wJG qGwhwLnl{mll t 70 PWLL . 40 ull-rg Lllw~wu 
hqnrmpJwG l)blljflnLll (uw~wLtwqnr hnfl.b[1)'50 pwu: · 

tpb LW4. wqrnGnllrw~wG hwLn~nLpjmGGbr m pW[lO[l pbrrrmp
JWG LllWJllwGGbr 1111uL.nrnfl. llr2rG ~wl{wl{wqwJrG hnfl.bllQ qGwhwLn
l{mll bu 100 pwu, WlljW 6wGr ~wl{wl{wqwJruo · 70 , pbpL. ~wl{wl{w
qwJrGo ' 50 PWLL: 4wl{wJrG llbtuwur~w~wu ~wqll mubgnfl. hnfl.bfl[l , 
npnGfl LljWpmuw~mll bu 60%-pg wl{bLpG :f>rqp~w~wu ~wl{ (0,01llll
rg 4lnflp Lnpwllwqp6 mGbgnfl. $[1Wl1QpWul:ipp qmllW[lQ) , wqpnun
llrw~wG Lwl{wqmJG hwLn~mpJmGGbp ~bu llrultnrmll (~GwJuro 
uGGI)WLnW[l[lbpnl{ pwl{w~w(j hwpmuLn bu), qGwhwLnl{mll bu I)W[lO
JWL 60 pwu, pu~ wl{wqw~wl{wjpG m wl{wqwjpu hnfl.D[lQ, nrnuJ? 
20%-rg LllW~wu :J>rqr~w~wG ~w4. bu LllwrmGw~mll , quwhwUll{nu] 
bG 20 pwn: 

3m[lWJ;>WU~JnL[l hnfl.wJrG bqpwq6r (~nGLnmpr) hwllw[l , QULn w
nwGorG hwLn~mpjmGGbpr npn2l{w6 PWLLDPP llr2rG pl{wpwGw~wunl{ 
nrn2l{mll t LnLlJwL hnfl.r pnGrLnllwG oG11hwGmp PWLLQ: OppGw~. bpb 
QULn hmllmuwJru hnprqnGGbpr hqnpmpJwG hnfl.o uLnwgbL t 80 pwn. 
QULn llbtuwGr~w~wu ~wqllp ' 70 PWLL. QULn hmllmup LljWpmuw~mp
JwG' 80 pwu. QULn pH-r llb6mpJwG' 60 PWLL. QULn 211w~wJmG wqpb
qwLnGbpr LllwrmGw~mpJwu· 70 PWLL. wUJw hnfl.r pnupLnbLnp qGw
hwLnllwG PWLLD ~LrGr 72 (80+ 70+80+60+70:5 =72): 

PnGpLnllwG pwnr nrn2llwG hwllwp wGhpwctb2Ln t tun2n11 llwuz
Lnwpr hnfl.wctrLnw~wG mumllGwurpmpJmuubpr J;>wpLnbqwqpw~wu 
Gjmpbprg m l)[lWGg ~pg pwgwLnwqpbprg l{bpgGbL WJI) UlljWLnLu~r 
hwllwp LljwhwG24.nfl. pnLnr hwLn~mpJmGGbrr Ln4.JwLGbp[l, WJU t hm
llmuwJru hnppqnuubpr hqnpmpJmGo. hmllmur LllW[lmGw~mpJmuo . 
llbtuwGr~w~wG ~wqllQ, pH-r llb6mpJmuo. 2rur~wJmG wqpbqwLnGb
rr LljWpmGw~nLJ3JnLUQ L. WJLU : 

PnGrLnllwG ctwllwGw~ hnfl.bllr hwLn~mpJmGGbpr gmgwGr2Gbpo 
LnW[lpO[lW~nLQ bG QULn hnfl.WLntllljbflr : =ibLnL.WlljOU, LnW[lpbp hnrlLU
Lntllljbpmll qGwhwLnllwG 100 pwn ~wpnfl. bG uUlwGwL Lnwppbp npur
~w~wG gmgwGr2Gbp mGbgnfl. hnfl.bpQ: 

S4.JwL hnfl.wLnrlllr uwhllwGGbpmllll2lu~wpmJubp~ pwpap pbr211 
aL.wl{npllwG l{pw Wql)nfl. hnfl.r LW4.WctnLJU hwLn~nLpjmGGb[lQ quw
hwLnl{mll bG 100 PWLL. ~u~ llGwgw6Gb[1Q, nrnGfl ~pbGg hwLn~mp-
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JmGGbpnl{ qr2nLll bG LWL{wqmJG hnfl.bprG. uLnwGmll bG hwllwUJw
LnwutuwG gw6p PWLL: 

U2tuWLnWGflr Llb112rG tPnLLmll pnGrLnllwG Llb112Gw~wG PWLLQ n
pnzl{mll t, hw2Llr wnGbLnLl nLfl.fl.llwG qnp6w~rgGbpo: =infl.r npnz 
hwLn~mpJmGGbp, npnGfl JmpurhwLnm~ bG llrwJG npnzw~r hnfl.bpp , 
~wll wnw2 bu qwlru llwpl)m LnGLnbuw~wG qnp6mubmpJwG 
hbLnL.wufln4. L. npn2w~r Gbpqnp6mpJmG mGbG ll2w~wpnLJubpp pbp
flP aL.wl{npllwG l{pw, QGI)mGLtmll bG nplljbu pnGrLnbLnp PWLLr nLfl.fl.
llwG qnpw6w~rgGbp : =iwJwuLnwGr =iwGpwlljbLnmpJwG hnfl.W~Lrllw
JW~wG LljWJOWGGbpmll nplljbu nLfl.fl.OWG qnp6w~rgGbp QGI)mGLlbL bG 
hnfl.p hbLnL.JWL hwLn~mpJmGGbpo' Wfl.W~WLllwG L. WL~WLrwgllwG wu
LnlltSwGo (~LwGL{w6 GwLnprmllr L. llwqGbqpmllp hw2LtwnmllnLt). 
QW[lflW[lnLnnLJ3JWU WULnplSWGQ, hnfl.WLnW[lL.lWOnLJ3jWG WlJLnplSWUQ, 
qbLnGW2[1bpp LnwpwOllwG llw~W[li)W~Q . 4lnpLtn11 2b(1Lnp hqnpmpJm
GQ, gbllbGLnwgw6 2D(1Lnbpp wn~WJnLJ3JnLGG m l)(lwGg LnW(lwOllwG 
tunpmpjmGQ, ~LPOWJW~w(j qnp6nGQ: nLfl.fl.OWU qnp6w~pgGbpQ uwh
llwGmll bG' hw24.P wnGbLnLl pb(lflp aL.wLtnpllwG Ltrw WJI) hwLn~nLp
JnLGGbpp mGbgw6 pwgwuw~wG Gbpqnp6mpJmGo:=infl.p G2Ltw6 pnLnr 
hwLn~mpJmGGbpr hwllwp llzw~LlbL bG nLfl.fl.llwG qnp6w~pgGbpp ~w-
4lwGr2Gbp, npnGfl oqLnwqnp6Llmll bG hnf1wqGwhwLnllwG PWLLP 
l{bp2Gw~wG npn2llwG hwllwp: 

PbpbGfl llb~ oprGw~: tpb hnfl.Q tpnqwgLtw6 ~t. wlljw nLfl.fl.llwG 
qnp6w~rgo, pGw~wG t. ~LrGr 1 ,o, pmJL hnf1wLnwpLtw6 hnfl.bpp hw
llwp WJG QGI)mGL{mll t 0,8, llr2w~ hnf1wLnwpLtw6Gbpp hwllwp· 0,6 L. 
wnG: =ibLnL.wlljbu, bpb hrllGw~wG hwLn~mpJmuGbpp hw2Ltwnmllnl{ 
hnfl.G ULnWQbl t 80 PWLL, UW~WjG WJG J3nLJL tpnqwgL.lw6 t, WlljW nLfl.fl.· 
llwG qnp6w~gr hw2LtwnmllnLt ~r2Gr 64-11 (80x0,8=64): UJu ~wpqnl{ 
hnf1wqGwhwLnllwG PWLLQ nLflfl.Llmll t llGwgw6 qnp6nGGbpp hw2Ltw
nmllnl{, bpb l)(lWUfl LnLlJWL hnfl.WjpG bqpwq6mll W(lLnWhWJLnL.lmll bG : 

nLfl.fl.OWG qnp6w~rgGbpr LlbpwpbpJWL llwGpwllwuGmpjmGGbp 
~W[lbLr t ULnWUWL «=infl.W2rGwpwp)) 'll<DPQ, hnf1wqpLnnLJ3JWU, wqpn
flrllrwJr L. llbLrnpwgpwJr nL hwj~W~WG ctJnLfl.WLnGLnbuw~w(j w~w
I)DllpwJr llwuGwqbLnGbpr ~nfl.llrg (t. =iWJ(lWLljbLnjWG, 4. Ublflnujwu , 
4. nu~WUjWG) 02W~Llw6 hnfl.W~WI)WULn(lWJrG qGwhWLnOWU llbpnl)p
~WJrg : 

=inf1wqGwhwLnllwG hwpgmll turuLn ~wpL.np t ~LrllwJw~wu qnp-
6nur hw2l{wnmllo: Oppuw~. llwpqwqbLnGwLnw4lwuLnwuwJru hnfl.b-
1111 pGw~wG hwLn~nLPJmGubpp hw2LtwnmllnLt uu1wGmll bu pwpap 
qGwhwLnllwu pwn, uw~wJG gmpLn LbnuwJpG ~LrllwJr LllWJllwuubpmll 
WJI) hnfl.bpQ ~bG ~wpnfl. WlljwhnLlbL ll2w~wpnLJubpp pwpap pbpfl : 
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~rw hwuwr tL Ll.jbUlJ! t hwzt.J.I1 wnGbL 10°C-11g pwror 2bruwuU1116wft
Gbrl1 qmuwru: 

1wgwhwU1rWwJI1G uzwWwpnLjubrl1 Oll.jU111UWL w611 m qwrqwg
uwG hwuwr 10 -119 pwrar 2bruwuU1116wGGbrl1 qmliwru Ll.lbUlQ t LI1-
GI1 2000° -11g pwror: 1bUll.twll.lbu WLI1liwJw4~G qnronGnt.l. ntll.ll.t.l.wo 
pwuu Ll.jbUlJ! t Wl1rwnt.l.l1 wJG flbll.lemu , brp 10 -119 pwror 2brliwuU1!1-
owGGbrl1 qmliwru 2000°-119 gwor t: 

nrJ?wGml. nr Wrwqbrot{wo ul.twhnll.brl1 UlW!1WOliwG Ll.j~jliwGGb
rmli 10°-11g pwror 2brliwuU1116wGGbrl1 qmliwru 1400-2000 t, liwr
q.wqbU1GwU1wlf1wuUlwGwJI1G hnll.brmli ' 700-1300°, hbUll.twll.jbu, Wrw
qbr6t.J.w6 ul.twhnll.brl1 hwuwr ntll.ll.liwG qnr6wWI19Q uG,flnt.Gt{mu t 0,9, 
11u4 liwrqwqbU1GWU1Wlf1WUU1WGWJI1G hnll.b!111 hwliwr 0,8: lJGwgwO 
hn11.brl1 hwuwr m 1111.uwG qnr6wWil9Q uGflmGt.J.mli t 1 ,o, wJui1GefJ 
qGwhwUlliwG PWLLQ ~11 l12bgt{mli: 

1n11.brl1 nrwWwWwG hwubliwUlw4wG qGwhwUlliwG (pnGI1U1liw u) 
hwuwr. pwgl1 hn11.11 hwU14mpJmGGbrl1g. hl1lie bG uGflmGt.J.nu'i ftwl.t 
hl1liGw4wG uzw4wpnLJubrl1 pbrJ!wUlt{ntpjwG gmgwGI1zGbru: 

1wt{wuU111 Ult.l.JwLGbr uUlwgt.J.mli bG , brp pbrQwUlt{mpJutG 
Ult.l.JWLGbru t.J.brgt.J.mli bG unrUlwlflnrowrWliwG WWJWGGbrl1g , nrUlbll. 
Wl1rwnt.J.mli bG uwhliwGt.J.w6 wqrnUlbtuGI14w4wG lil12ngwnnu.Hibru: 

1n11.11 ublflwWwGwzGnrhuwG lliWJliwGGbrmu t.l.l16wWwqrwL1wG 
hwt{wuU111 U1t.l.JWLGbrl1 pwgwWWJnLPJnLGQ pmJL ~11 UlWLI1U QUUl pbr
J!WUlt{ntpjwG gmgwGI1zGbrl1 opbWU111t.l. qGwhwUlbLm hnll.bru : nLUU111 
Gll.jwUlw4whwrliwr t oqUlwqnr6bL t.l.l16wWwqrwWwG WJG U1t.l.JwLGb
f1Q , nrnGe uUlwgt.J.bL bG nLil.ll.wWI1 hwzt.J.wnmlint.l. Wwli wlilflnlfl~b L b[t 
hn11wq.I1U1mpJwG Lt wq.rne11lil1wJI1 q.I1U1whbU1wqnU1wl1wG 11GuUlf1UlnL
U1I1 Wn11.lil1g, brp 11bnl.tu qnromli ti1 G 4nLU1GUlbumpJmGGbrli m 
tunrhUlGUlbumpjmGGbru. QUUl nrmli , WG2f1fll1 hnll.brl1 qGwhWUlUW[J 
100 pwul1 hl1lie uGflmGt.l.bL bG U1l1llii1W ul.twhnll.bf1Q , 11uW 211nt.l.l1 hn11.brl1 
hwliwr' liwrqwqbU1GWJI1G qnrz nnnqbLI1 hnll.bru: Ul.twhnll.bf111 hw
liwr lii1211G wqrnUlbtuGI1WwJI1 Ll.lWJliwGGbrmli uGflmGt.J.nu) bG wzGw
GwgwG gnrbGI1 18,6, pwror wqrnUlbtuGI14wJI1 Ll.jWJUwGGb_rmu 
28,3g/hb4 , 11uW uwrqwqbU1GWJI1G qnrz nnnqbLI1 hn11.brl1 hwuwr hw
uwll.jwUlwutuwGwpwr 34,0 l.t 50,0 g/hbW pbrJ!wUlt{ntpjwG gmgwGI1z
Gb[1 : 

UJUl..411unt{, wG2r1111 hnll.bf111 hwliwr wlibG lil1 PWLLI1G lil1211ft wq
rnUlbtuGrWwJI1 Ll.jWjliwGGbrmu hwUWLl.jWUlwutuwGmli t 0,18, pW[10jl 
wq.rnUlbtuGI14wJI1 Ll.jWJUwGGbrmu' 0,28, 11uW 211nt.J.I1 hn11.brl1 hwliwp 
hwliwll.jWUlwutuwGwpwr' 0,34 l.t 0,49g/hbW wzGwGwgwG gnrbGtl 
pbre: 
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PwqliwWnll.liwGI1nrbG hwzt.l.l1 wnGbLnt.l. hn11.11 hl1liGwWwG wq
rnwrUlwflrwWwG hwU14ntpjnt.GGbru. WLI1UWJWWwG gmgwGI1zGb[1Q , 
hnll.brl1 trnqwgt{wompjwG m ewrewrnUlntpjwG WUU1116wGu . llGz
Ll.jbU lllwrqt.J.bL bG «1nll.wzi1Gwrwr» 'fl<DPQ (Gwtu411G «1WJLl.lbU1hnll.-
211GGwtuwql16» 11GuU111UlmU1) mumliGwul1rmpJmGGbrl1g , liwrqw
qbU1GwJI1G qnrz nnnqbLI1 (4nqUlmr-nnnqbLI1) hnll.bru UUlWQbt bG 
qGwhWUlUWG 83-100 PWLL (t.J.wrbLWhnll.b!'lQ 100 PWLLWJI1[t Lf1w4 
uwGflll.WWI1 hwliw4wrqnt.J. qGwhwU1bLI1u) , 2rnt.1.11 ul.twhnll.bf1Q, 66-74 
PWLL. 2rnt.l.l1 qnrz hnll.bru' 62-67 PWLL, 2rnt.J.I1 zwqwGwWwqnLJG hnll.b
ru ' 50-60 PWLL. wGUlwnwJI1G flW!1~GwqnLJG U1WL.flwuUlwGwgt{w6 2f1n
t.J.I1 hnll.bru ' 46-50 PWLL: uzt.J.w6 hnll.WU111Ll.lbrG wG2111111 Ll.jWJUWGGb
rmli mGbG 4wli UUlWGmli bG hwliWLl.jWUlWutuwGwpW[1 qrn PWLL (411-
uwwGWLl.jWU1WJI1G qnUlmli wnwGg nnnquwG hGwrwt.J.nr ~t nrl.tt qJm
ll.WUlGUlbuwWwG WnLLU1nLf1W lizwWbL m pbre uUlwGwL) . 47-55, 22-25 , 
30-40, 35-38 PWLL: 

rG~Ll.lbu UlbuGmli bGJ!, wGpwt.J.wrwr tunGwt.J.mpJwG Ll.jWJliwGGt:i
rmli , ori1Gw4 411UWWGWLl.jWU1WJI1G hnll.b!111 qnUlmli 211liwG qnronGI1 
pwgw4WJnLPJWG flbll.jJ!nLU hn11.brl1 qGwhwUlliwG 100 PWLLQ wupnll.-
2nLPJWlip I12Gmli t l.t hwuGmu qrnJI1 , qnrz hnll.brmu' I12Gmli t 40-42 
PWLLnt.J. , 11u4 pwt.J.wrwr tunGwt.J.mpJnt.G mGbgn11. hnll.bf111 q.nUlnt.U hnll.b-
1111 qGwhwUluwG PWLLQ I12Gmu t QGflwlibGu 19-nt.J. (ul.twhnll.bP) l.t 
11-12 (wGUlwnwJI1G flWp~GwqnLJG U1WL.flwuUlwGwgt.J.w6 hn11.bp): 

Q-GwhWUlnLliQ 4WU1Wpt{mu t n~ lii1WJG 2rnt.J.I1 m WG2Pfll1 t.J.wrb
LWhnll.brl1 . WJL Gwl.t wnwGoi1G pwqliwliJw U1G4wr4Gbpl1 hwm4wgt{wo 
hnll.brl1 hwliwp , n[1Ll.jbuql1 6112Ul nrnzt.J.bG qJnLil.WU1GUlbuw4wG Wjll 
Wwu WjG uzwWwpnLJUI1 Ulbll.wpwztuliwG hwrgbru: LWUl 4wpl.tnp t 
Ll.jWpqbL. pb Ult.l.JWL hn11.u WLI1UWJW4wG Ll.jWJliwGGbpl1 Ulbuw4bU1I19 n fl 
4nLLU1nL!1WJI1 (flW2UlWJI1G. ll!Ulll.WUlmGbr. tuwll.nll.) hwuwp wnwLJ.b L 
llii1UlwGI1 t uzw4bL: PwqliwUJW U1GWwr4Gbr hl11lGWfl!1bLI1u GnLJGI1uW 
wGhrwdbzUl t lliW!'lqbL, pb" nr hGflwt.J.nr ll!Ulll.WUlntGbr lizwWbLG t 
UlGUlbUWW!1U1Wfl!1W4wG UlbuwWbU1I19 abnGUlm, 4npl1qwt.J.npGb"po , 
pb" tuwll.nll.Q: 

1wJWUUlwGI1 hJmul1u-wpl.tbuwG l.t hwpwt.J.wJI1G 2112wGGbpl1 qb
Ulwhnt{UlWflwrwt.J.wGflWJI1G hn11.bru hwliwGliwG qGwhwUlliwG PWLL 
mGbG l.t' hGflwt.J.nrGbrl1. l.t Wnrl1qwt.J.npGbrl1 . t.t· tuw11.nll.l1 hwliwr (100-
wWwG PWLL) : Q-rbpb hwliwGLiwG PWLL mGbG uwrqwqbU1GWJI1G qnpz 
nnnqbLI1 hnll.bPQ pb hGflwLJ.nrGbpl1 (95 pwu). pb Wnrl1qwLJ.nrGbpl1 (96 
PWLL). l.t pb tuw11.nll.l1 (94 PWLL) hwuwp: lmLJGQ WwrbLI1 t wubL q.npz 
hn11.brl1 t.J.bpwpbpJWL (hwliwll.jWUlwutuwGwpwr qGwhwUlliwG 76-87, 
77-86 PWLL) : ru4 . wubGJ!, 1WJWUU1WGI1 ul.twhnll.bPQ hGflwt.J.nr ll!Ulll.W-
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mmGbrll hwowr mGbG qGwhwmowG 30-35 pwu. LJnrrqw4nrGbrll 
hwowr' 16-19, tuwrtnrtll hwowr' qrn pwu: 

,wJwumwGil wGmwnwJilG llWfliGwqnLJG 4rwqbr64w6 L. wGmw
nwJilG qnrz hnrtbflQ hG11wt.1.nr ll.llll'lWlllmGbrll hwowr mGbG qGw
hwmowG 29 PWLL. LJnrrqw4nrGbrll hu1dwr· 17, llu4 tuwrtnrtll hw
owr· qrn pwu: CwqwGwl.jwqmJG hnrtbflQ hwdbdwmwpwr w4bLI1 
lllllmwGil bG hG11wt.1.nr ll.llllll.wlllmubrll (36-55 pwu) . m tt'wll.nll.ll (32-
49 pwLt) , ewG 4nrrqw4nrGbrll (24-38 PWLL) hwowr: 

Ull zwre qnr6Gwl.jwG hwrgbr Lm6bLm hwowr wGhrwdbzm t 
LllGmo nrnzbL hwOWJGeGbrll hnll.brll di1211G LjznwJilG PWLLQ . owGw-
4WG!l bl}b hn11.w6w6l.jQ tuwJlllWPil.blll t. L. hn11.brG llrbGg wqrnwr
lllWilflWl.jwG hlldGwl.jwG hwml.jmi}JmGGbrn4 llrwrllg mwrpbr4md 
bG: 'lrw hwdwr wGhrwdbzm t !ldwGwL lllWflpbfl hnll.bflll qGwhwm
owG pwuG m qpw11.bgrw6 mwrw6mi}JnLUQ L. umnrL. pbfl4tlJ6 pw
Gw()L.n4 11mru pbflbL dl121lG LJznwJru pwuo. 

(8 ·5 )+(8 ·5 )+(8 ·5 ) 
mGmbumi}JwG hn11.brll o.LJ .p. = 1 1 

2 2 , ' 
5 

nrmb11.' 81,82 ,83 , ... lllWJ1pbfl hn11.brll qGwhwmdwG PWLLG t, 

51,52 , 53 .•. - hnrtbflll qpWil.D9flWO lllWJ1WOnLI}JnLGQ, 

5 -Q mGmbuml}jWG hn11.brll QU!lhwGmr lllWJ1WOnLI}JnLUQ: 
tiLGbLn4 nrwLJwl.jwG qGwhwmowG gmgwGilzGbrllg, hnrtbflQ 

tuopw4nrmo bG L. lllwrqmo wJu l.jwo WJG tuopr hnrtbrll WflllJmuw-
4bm oqmwqnrMwG hGwrw4nJ1nLI}JmGGbro . wqrnmbtuGilLJwl.jwG m 
dbLilnrwml14 or2ngwnmdGbrll 411rwndwG wGhrwdbzmmi}JnLGQ , 
brLJrwqnr6mi}JWG m ll.lwrwrmwgowG hwdwLJwrqbro L. WJLG : 

Qum «,WJUjblllhnll.zllGGwtuwqll6» ruumrmmmll LJnrtdllg dzwlj
t.1_w6 dbl}nlllllJwJil m qGwhwmowG gmgwGilzGbrll. LW4wqmJG hnrtbro 
pwr(lr pbrewmm wJG hn11.brG bG, nrnGe pbrrll bG, mGbG wqrnwr
lllW!lf1W4wG pWJ1bLW4 hwllll.jnLI}jnLGGbr, trnqwgt.1_w6 m Wll.WlJWLWO 
ibG L. hbmwqw pwrbLw4dwG hwowr hwmml.j wqrndbLilnrwmr4 ot1-
2ngwnmdGbr ibG UjWhwG2md: udwG hnrtbflQ nrwLJwl.jwG qGwhwm
dwG hwowr umwGmo bG 80-100 pwLr 

Lw4 hn11.brG llrbGg pbrrllmi}JWOp m wqrnwrmw11rwl.jwG hwm
l.jmi}JmGGbrn4 nrnz iWLjln4 ql12nLO bG LW4wqmjG hnrtbrllG L. nrwLJw
l.jwG qGwhwmdwG dwdwGwl.j umwGmd bG 60-80 pwu: 

Ur2wLJ tuoprG 11wut.1.nrt hnrtbrG mGbG w4bLI1 gwor pGwl.jwG pbr
rllmi}JmG, qGwhwmdwG PWLLQ 40-60 t: UJu tudpll hn11.brll pbrr!lmi}
JWU pwr(lrwgowG hwowr UjwhwG24md t 4rrwnbL wqrnobLilnrw
mr4 dl12ngwnmdGbr: 
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U112wlJilg gw6fl tuopr db2 11wut.1_nrt hnrtbrG W!J211 bG QGLJGnu.'i 
Gt.1_wq pbflflllnLI}JWOp m wGpwrbLw4 wqrnwrmwllrwLJwG hwml.jmi}
JmGGbrn4: UrwGe qGwhwmowG dwdwGwl.j umwGmo bG 20-40 PWLL: 
UJu hnrtbrll pbrrllmi}JWG pwr(lrwgowG hwowr UjWhwG24md t wq
rndbLilnrwmr4. hwl.jwtrnq!lnG , LJmLlllnLfllllbtuG!lLJwl.jwG dl12ngwnmd
GbrllllrwLJwGwgmd: 

t.l.wm tut.'ipll t.'ib2 11wut.1_mo bG wJG hnrtbflQ , nrnGe mGbG gwor wq
rnwrmwllflwl.jwG hwml.jnLI}JnLGGbfl , ruLJ pbflJ2Wlllt.1_nLI}JnLGQ gw6fl t: 
,nrtwqGwhwmt.'iwG dwdwGwl.j Gt.'iwG hnrtbflQ umwGmt.'i bG wt.'ibGw
gw6r PWLL' 20-llg gw6r: ut.'iw[i hnrtbrmt.'i pbrrrml}jWG pwr(lrwgt.'iw[i 
hwowr lllwhwG24mt.'i bG hwmml.j wqrndbLilnrwmr4 m hwl.jwtrn
qwJilG t.'il12ngwnnu1Gbr : 

,nrtbrll tut.'ipw4nrowG GJml}bflll hllt.'iwG 4rw l.jwqt.'it.1_mt.'i bG hn
rtwqGwhwmowG ewrmbqGbr wobG dll l.jnGLJrbm mwrwoer hwowr· 
4WfliWlJwG 2fl2WG, qGwhwmt.'iwG 2fl2WG, hwt.'iwjGJ2 L. WJLG , nrnue oq
Gmd bG Lm6bLm !.'ill zwre qnr6Gwl.jwG hwrgbr: 

PGwl.jwG t. hnrtbrll lJw!lWUI.llflWJilG qGwhwmt.'iwG hwt.'iwr 
wGhrwdbzm t l.jwmwrbL hnrtwqrmwl.jwG mumt.'iGwurrmi}JmGGbr: 
,n11.1l ubljlwl.jwGwzGnrht.'iwG , tuwJlllWPrtbm hnrtwJilG 6w6l.jnLJI}Il L. llG
mbGul14 hnrtoqmwqnrMwG ll.lWJt.'iwGGbrmt.'i hnrtwqrmwl.jwG mumt.'i 
Gwurrmi}JmGGbflQ wGhrwdbzm t l.jwmwrbL hbmL.JWL t.'iwuzmwpGb
rn4' 1:2000 (t.'izwLJn411 hnrtbfl) , 1:5000 (qJmrtwt.'ibfl(l wrnmGbfl , tunm
hwreGbfl) , 1:10000 L. 1 :25000 (hbnwqGwg LJbrwhwG!lwlJGbr) : 

UnwG(lllG llDLI.lEbrmt.'i , brp mbrtwGeo t.'irwmwrr t , ubljlwl.jwGwz
Gnrh4w6 hn11.wpwdi1Gubro pwt.1_wl.jwG t.'ib6 bG (2-3 hbl.jmwr) L. oqmw
qnr64md bG hwgwhwmrlJwJ!lG, zwrwhbfll.j, l.jbflWJ!lG t.'izwl.jwpmjub
flll hwowr. hn11.wqrmwl.jwG m wqrnellt.'illwLJwG mumoGwurrmi}JnLG
Gbro Gll.lwmwl.jwhwrowr t l.jwmwrbL 1 :5000 t.'iwuzmwpnt.1_: PwgwnrLJ 
!lDUjj2b[lnLO (WrtWlJWLWO, lllWflpbfl WUI.ll!16wG!l J2WJ1J2WJ1nlll nL hnrtW
lllWfl4W6 mwrw6mi}JmGGbrmt.'i) , 4wtu4w6 ubljlwl.jwGwzGnrh4w6 
hn11.wpwd!lGGbrll iWLjlbrllg , hnrtoqmwqnrMwG pGmJI}I19 (ll.llll'lWlllm 
m tuw11.nrtll wJqll , mGLJwrwG L. wJLG) tunrhmrll t mr4md l.jwmwrbL 
w4bLI1 tunz nr t.'iwuzmwpll (1 : 1 000) mumdGwurrmi}JmGGbr: 

,n11.wqrmwl.jwG Gnr mumdGwurrmi}JmGGbr l.jwmwr4md bG 
WJG llDLI.lJ2nLt.'i , brp Lfll14 pwgwlJwJmt.'i bG UjwhwG24nrt t.'iwuzmwpr hn
ll.wqrmwl.jwG mumt.'iGwurrmi}JmGGbrll nrwl!JWL GJnLI}bfl l.jwo mGb
gw6 uJml}bflQ ibG hwdwUjwmwutuwG wnw2Wilfl4w6 UjwhwG2GbrllG : 

UGhrwdbzm GJml}bflll t.'ill owur pwgwlJWJnLI}JWG l.jwt.'i 11rwGe uJ
nw2Wilfl4w6 UjWhWG2GbrllG hwOWUjWI.llwutuwGbLnL !lDLI.lJ2nLt.'i nL

umdGwu!lJ1nLI}jnLGGbflQ UjDlllJ2 t l.jwmwr4bG t.'illwJG pwgwl.jw GJml}b
flQ LrwgGbLnL GUjWI.llwl.jnt.1_: 
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1nf1bf'l~ W'l.lilnuuj_w6m~JwG Llbrwpbf'lJWL mL!JwtGbr~ pwgwljw 
JnL~JwG 11bumnul ljwmwrLtmu bG hwmmlj mumuGwu~rm~JmGGbr : 
ICJmGwLtnr GJm~brnLl hnflbf'l~ W'l.lilnmLtw6m~JmGo ~wrqbtm hwuwp 
mumuGwu~['lnL~jmGGb['l[! ~Wf'llilW'l~f'l ljw[lqnt.l ljwlllwjlt.lmli bG hw
mmlj uwuGwq~mwgt.lw6 LWPnrwmnr~wGbfl~ ljnflu~g : 

1nf1Wj~G hwGmj~ ljWlilW[lGLnL hWUW[l QW[llilbqwq[lwljwG hptlfl t 
6wnwJmu lilbflwqrwlJwG flW[llilbq[! , hnf1oqmwqnr6LiwG hnflwz~Gw-
flW[lwljwG hwmwljwq~6o: . 

UtrntmuwGLJwrwhwGuwG GJm~bfl~ pwgwlJWJnL~JwG 'lb~Qmu 
hn'l.WJ~G bq[lwq6b[l~ wG2wmmuo ljwmwrmu bG mb'l.wqrwLJwG h~u
flbfl~ Llrw : 

1nf1WlJW'lWUlil[lWj~G wztuwmWGQGb[l~ hWUW['l ljWU1Wf1Lln'l. hn
flWqpmwljwG mumuGwu~rm~JmGGbfl~ Lib~n'1~4WJ~ LlbrwpbflJWl 
uwGrwuwuG lilGflblJwmLtm~JmG ljW[lblr t UlilWGWl Ljnlb4m~Ll hbflr
GwljGb[l~ ljnflli~g (t.U.=!WJ[lW~bLnJWG , 4.q .UblQnGjwG, 4.U.nuljwG
JWG, 1999~) =!WjWUlilWG~ hwG[lWltjGlilnL~jWG qJnLflWlilUlilbuwljwG 
hnflwmbuQb[l~ hn11wq~mwljwG hbmwqnmm~JmGGb[l~ ~ hnflbflp n
rwlJwljwG hwubuwmwljwG qGwhwmliwG (pnG~muwG) ub~n'1114wJpg: 

~nrzbf7/1mDmbuwt;wD qDwhwmnuJt;: SGmbuwljwG qGwhwmmtlQ 
hn'l.b[l~ qGwhwmmuG t nr~bu qJnLflWlilGlilbum~JWG h~uGwljwG W['l
lilW'l[lWU~2ng~ . hn11.o qGwhwmLtmu t Grw WfllilW'lfln'l.wlJwG mGw
ljm~JwG UWljWfl'lWlJnt.l, n[l[! U~ ljnfllipg W[llilWhWJlilt.lmu t pmuwpm-
6wljw[i WfllilW'lflWGQ~ 6wLtwtnt.l. ~u4 UJnLU ljnflupg ' WfllilW'lflnL~JW[l 
lilGlilbuwljwG Wfl'lJnLGwLtbmm~JWG uwljWfl'lWlJnt.l' qmm bljwlimtl 
6wLtwtnLt. 6wtuumuGb[l~ hwmmguwG wum~!SwGnt.l ~ WJLG: 

1n'l.bfl~ mGmbuw~wG qGwhwmliwG btwljblilWJ~G lilbflb4wm
Ltm~JmGGbr~ h~LiQmli 'lflt.lmu bG hnf1wqGwhwmli!-UG Li~wLtnr~ ubr
umu [!Ulllflt.lw6 lll~~~lj hwuwjGQGb[l~ qjnLflWlilGlilbuwljwG uzwljLLI
pnLJUb[l~ pbf'lQWlilt.lnL~jWG, u~b[lQUG[l~ W[llilW'l[lnL~JWU ~ hrwgliwG 
hwuwr ~wmwrt.lnfl 6wtuumuGbfl~ nL'l.flW~~ hwzLtwnuwG u~2ngnt.l 
umwgLtw6 mtl.JwtGbro: 

SGmbuwljwG quwhwmliwG ctwliwGw~ u~ ~n11u~g · qGwhwmt.lmtl 
t hn11~ Wf'llilW'lf'lW~wG ~wrn'l.nL~JnLGIJ, UJmu ~nflu~g· wrmw 11rm~
JWG mGmbuwljwG Wfl'lJnLGwLtbmm~Jmuo : 

Swrpb[l hn'l.WlilbuQb[l~ mGmbuwljwG qGwhwmliwG linmbgmu
Gb[l[!, btubtnt.l W[llilW'lf'lnL~JWG ~WJUWGGbr~g m wnwuouwhwlilljlllf-
JnLUUG[l~g . lllW[lpb[l bG : 4.w[lbtwhnf1b[lmu murnbuw~wu qGwhwLnw[l 
b[l~nL a~ ljw' 

w) QG'lhwGmr rnGmbuw~wG qGwhwrnmu, brp hwzt.l~ bG wnu
Ltmli qGwhwmLtn'l. hn11wtulipmli w!Sbgt.lnll pntnr lizwljwpmJubr~g 
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umwgt.lnfl hwliwtuwnu WfllilW'lf'lWGQIJ ~ WfllilW'lflnL~Jwu gmgwurz
GbfliJ , 

p) liwuGwlj~ quwhwmmli , bflp hwzt.l~ t wnGLtmli wnwGo~u lizw
ljwpmJUbfl w!SbgGbtm Wfl'lJmGwLtbmm~JmGo : 

PwqliwuJw mGLJwrlJubf'l~ mGmbuwljwG quwhwmmlio ljwmwr
Ltmli t Lfl~Ll pbflQWmt.lm~JwG hwuw6 tuw'l.n'l.~ . ~lllfl~ (4nrrqwt.lnr . 
hu'lwLtnr) pbflQnLt: 

PGw~wG ~b[lWJ~G hwu11w~ub[l[! qGwhwmt.lmli bu pmuwljwG 
lll~~b[l~ pb[lQWlilt.lnL~JWUp, [!Ulll n[lmli tunmhw[lQUb[l~G[! uti~ hblj
lilW['lpg umwgt.lnfl tunm~ hwzLtnLt. wrnmGbfl~Go' ~wuw~ qwuqt.lw6o 
Llbrw6btnt.l4bf1wu~wLtnrGbr~ : 

=!n'l.bfl~ mGmbuw~wG qGwhwmliwG UWU'lf1W41J GmJG~bu ljLuqli
Ltmu t 100 PWLLWJ~G tflw4 UWU'l'l.W~Gb[l~ uljqpmGQnLt: nr~bu tmw
tnG 100 pWLL qGwhwmLtmu t wubGwpw[lOfl gmgwG~z mubgnfl hnflb
f'l~ tumlipo : UGwgw6 hnflwmbuQbfl~ qGwhwmliwu pwnbf'liJ hwzLtwr-
4btm hwliwr Gwtu 'lnLflU t pbrt.lmli mL!Jwt uwG'lll.W~~ liblj pwur wp
ctbQIJ (tlilwlnGwj~G hnflwtulip~ gr11.gwGrzo pwctwGw6 1 00-p), wtqw 
qGwhwmLtnfl hnflwtuupbrh gmgwurzubfl[l pwctwut.lmli bu lib4 PWllh 
wrctbQp Llrw : Uju~bu , b~b wlibGwpwflO[l gmgwGpzubfl mubgn11 U
flWflWlilJWU hW[l~WLi.WJ[lP 1-~G tulip~ hnflb[l~ hwliW[l liblj hb~lilWflll 
hwzt.lnt.l hwuwtuwnG WfllilW'lflWUQ~ blmGQIJ 1200 hwqw[l 'lflWli t . 
liblj PWLL~ W[lctbQ[! lj~wqli~ 12 hwqw[l 'lflWli (1200000:100=12000), 
ljwli b~b ublj WJL qGwhwmliwG 2fl2WU~ 2-[1'1 tulip~ liblj hbljlilW[lP 
hwzLtnt.l WfllilW'lflWGQp btmGQIJ ljwqubl t 475 hwqwr 'lflWli, w~w 
quwhwmliwG PWLLIJ 4L~G~ ' 39 ,6 (475000:12000=39,6): 

Pntnfl hnf1whwG'lw4Gbrtl mGmbuwljwG qGu1hwmliwu uwGr~f1W -
4D nrnzbtmg hbmn hwzt.lwrLJLtmu bG hnflwhwG'lwlJGb[lp hwuoG'lhW
um[l hwubuwmwljwG qGwhwmuwG LIWG'l'l.W4Gb[lp gmgwG~zGb[lQ: 
UJ'l uwG'lflL1JljGb[l[! u~wLtnrLtmu tu Ltwrblwhnflbflll (2rnt.l~. WU2fl'1P). 
pwquwliJw mG~wr4Gbr~ . tunmhw[lQGbr~ ~ wrnmGb[l~ qGwhwuu\wf1 
gmgwG~zGbrmu: 

nr~bu u~wuGw~wu hwuoG11hwGmr tmwtnG oGrnrLtmu t wlib
uwpwflOfl gmgwG~z mGbgn11 hn11.whwu'lw~~ trnwtnu[! (2flnt.l~ Li.W[lb
LWhnflb[lp ljwu tuwflnfl~ wJq~Gbfl~ qGwhwmuwG uwu'lf1w4r trnwln
Go): 

tmwtnuG IJU'lmGbtmg hbmn ljwqlit.lmli bG hnflwhwG'lwlJubflll 
hwubliwrnwljwG qGwhwmuwG uwG'lflwlJubro WJu umJu gmgLuurzub
rnt.l, nrnGgnLtLJwqut.lbl bG wnwGcpu hnf1whwG'lw4ut:irr uwG'lflWljub
fl [!: 

q.JnL'l.WlllGlllbuwljwu lizw~wpnLJUb[lp pb[lQWlllt.lnL~JnLU[! ~WjliW 
uwLtnrt.lw6 t hn11r pbflfl~nL~JwG liw4wr'lw4nLt: rGwwu pwror t hn-
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'lP Wfli)JmGwLibmmpJmG[! , WJU.QWG lizwyt{n'l 4mtt.nmrwubf1t'Jg 
pwpor pbr.P t wUjwhnLI.LI.mli : 'llwmwhw~wG ~t. np hn11brr ll10mbuw
l.jwG q.GwhwmuwG hwl)wfl btwybmwJpG gmgwGrz t uGrvnGL\.nul w
nw2t'JG htirptJG Gpw pbf1pt'JntpJmG[! : P.wgr r)[lwGtJg , hwzLI.r bG wnG
L\.mli Gwlt hnf'lWJt'JG UlW[1W6Qt'J lit'J 2Wfl.Q wnwGoGwhwmympjntGGbf1 
(hnrtwhwGJ)wyGbptJ ubO'mpJmG[!, !.tJntuflwuwL\.nrmpJntG[! , hbnwt.jn
flnLPJnLU[! pGwywt{WJf1bptJg m QJnL'1WUlGUlbuw4wG u~bf1.QUbf1t'J r
rwgliwG ~bGmrnGGbrrg lt WJLG) , wn ~br~ wuwcf WJG pntnr qnp6nG
Gbf1[! , npnG.Q wql)mli bG l.jwll1wpLI.nrt 6wtuubrr m qJmrtwmuU1buw
l.jwG lipbf1_pGbpt'J wrctbQp L\.pw : 

OptJGw~ · hGwrwt{nr t, nr GnLJG hnrtwJt'JG qnmm trym hwrltwG 
hwliwJGeGtrmu t{wpbtwhnrtl::ii1Q t.twu pwqliwliJw mGywpljGtrr mwl1 
hwt.nl.jwgL\.wcr hn'lbf1[! GnLJGwGuwG pbrptJmpjwG uwl.jwf11)WY mGb
GwG L. hnf'lwq.GwhwmliwG ctwuwGwl.j upwGliwG pwu umwGwG, UJ

ubup 85 pwll, pwJg mwrpbp mGt.nbuw~wG wpctbp mObGwG: Ublt 
hwliw)Ci.Qt'J hnrtbfl[) ltwrn'l bG hwubliwmwpwp uwuGwu11{w6 tflGbl, 
hnf'lwhwGflwyGb(l[! LflnQ[l mwpw6mpjmG qpw11bgGbG lt hwUWJU.QP9 
wt{bLr htmm [!Gyw6 ttJGbG , tJuy bryrnrflrun· QGI)hwywnwl.ju, qwCrq
t{w6wJpu Lt'JCibG lt mwrw6t{w6 LfllibG pGwywl[WJf1r9 n~ hbnm' wGilt12-
WUjbu Grw 2!12W4WJ.QnLU : PGwljwG t. np WnW2PU flblljpnuj upwt.jnr 
6w4wtn4 wztuwt.nwGQ ywmwrbLm hwuwr wt{bLP zwm ctwuwGw4 
yowtuut{r . wztuwmwGer wrmwJ)rnrtw4wGmpJmG[! hwlibliwmwpwp 
gwor 4Lt'JGp, qJnLflWlilGmbuwywG LnW[1pbf1 wztuwmwGpGb[l (l[wp , 
gwGQ , tuGwup, pbppwhwt{wp) ywmwrbLm hwuwr t.j_wnbt/l.PI'l m w
llnpmpqwgpnG 6wtuubp[! lib6 4Lf1GbQ, hbmw~tJU , ub6 YttJGI:iG ULUlt 
qJmf'lwtnGmbuw~wG liptr.eGtrr WfllilW'lflnLPJWG hwuwr ywmwrH1.nrt 
nL'l'lW~r owtuubru: nLpi::HlG, wnw2rG hwliwJGpnul wrl1lwflr4n'l. ctJriL
f'lwmGmbuwywG lipbppGbpp tJGpGwpctbpG wt{bLP pwrap YLhGr t. 
mGml:iuwywG q.GwhwmtlwG pwun wOhwubliwm wll.bttl lflner l!LhGr . 
pwG bpy(ln[1fl hwliwJGemu: 

Swppbp pGwywG pbf1f1pnLpJmG mGbgnrt hnf'lbppg, nrnup hn
rtwq.GwhwmliwG ctwliwGwy UlllwGmli bfi mwrpbr pwnwJflG wpctte . 
WJU ywll WJG YnLLIIlnL[lWJP9 hw6wtu ~wrbtl'l t hwt{wuwp pwGwy)1 
pb[l{> UU1wGwt. lilW[1pb[1 ewuwyt'J m ~w!.tJp lif12ngGb[1 m wztlJWlflWU.Q 
GbprJ.Gbtnt.l_: OLump IIlwppbp hn'lbflp wpmwl)rnrtwywGmpJmGu liru
JWGg hbm hwubuwmbtm hwuwp wGhpwctbzm t, np1.4buqp Gbf1'111t.J.I:iG 
hwt{wuwr wztuwtnwG.QWJt'JG m Gjmpw~wG up2ngubr: 

=lnrtbflp mGtnbuw~wG qGwhwiilliwG hwuwp ljwrlln[l uzwGur
ympJmu mGbG upwL\.np tnwpw6mpJmGpg umwgt{w6 hwuwtuwn(i 
W[llilWflfiWU.QP ~wlf1o. upbppGbpp W(1U)Wfll1nLPJWU t{pw ywmwpt.j_w6 
owtuubf1[! l.a WJLG: 
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L~UWJWljwG, 111WflWOJ?WJ~G La WJL wnwG6Gwhw111ljnL~JmGGb(l~g . hwz
q~ bG wnGqmu Gwla Wfl111WrlflWI.I1GI.I1buwljwG 111W(lpb(lm~JmGGb(l[l . 
111G111bum~JnLGGb(l~ liwuGwq~111wgmuu . QJnLflW111UI.I1buwljwG 6JnLflb
fl~ qW(lQWQnLU[! , QJnLflWI11Ull1bUwljwG W(li.I1Wrl(lnL~JWU UWljW(li').Wlj[! , 
G(lw ~G111bGu~qwguwG hGwnwttnflnL~JmGGbfl[! La WJLG) : 

'lbljwqw(lqbLnLt •-L I"J.nljm~wla~ wGqwG hnf1WQ~ll1m~JWG ~Guul~ -
111nLLn~ ljnflli~g lizwljqw6 lib~n'l~4wJnq , ~G~1..4bu Gwla oqi.I1wqn(l6bLnq 
hwG(lWL4bll1nL~JmGmu ljwmw(lqW6 WQ(lnhn'l.WQ~UlWljwG wztuw-
111WUJ?UG(l[!, « 1WJL4btnhn'l.z~GGwtuwq~6» ~Gutn~ll1nLI11[! lizwlJbL t 1w
JWUI11WG~ ljWI').WUI11(1WJ~G pUWQ.JnLflW111Ull1bUWljwG 2f'\2WUWgliwG 
utubuw, nn~ h~upmu 'lf1Ltw6 bG 2112wGwguwG hbtnl.,Jwl u~wqn(lGbflQ . 
LbnGwJ~G liw(lq, LbnGwJ~G L4(lnq~Gg~w, LbnGWJ~G olj(lmq, LbnGwJ~G 
2fl2WU, LbnGwj~G bG~W2fl2WG: 

'llbtnp t GzbL, n[l lib(l hWU(lWL4b111m~JWG 111W(lWOJ?[l Gwtu4~G hw
uwu~m~bGwljwG pGwqJnLflWtnGtnbuwljwG Zfl2WGwguwG hwuwljw[l 
qnq litnGmu tnl!nqljwu~ LbnGwJ~G uwnq~ lib2 , ljwqlibLml. <Dnprl!ml.
Ljwu~ LbnGWUW(lQWqbtnGWI11W~WUI11WUWJ~U l4flnL[~Gg~WJ~ lijl uw
U[! , n(lQ pGm~wq(lqmu t hnf1w6w6lj~ JnLflWhwll1mlj (:tJwg~wL) LLJ

nwGdGwhwtnljm~JmGGb(lnq : UJU l4(lnq~Gg~WJ~ uwhliwGGb(lmu w
nwGdGwgqnLu bG hnf1wqGwhwtnuwG (ljWI').WUI11f1WJ~G) oljJlmqGbp 
(hpwptuwJ~G pwpd(lwqwGI').wlj , ljbGtn(lnGwljwG <DnpJl L!nqljwu~ L.. 
DwGq.bqmp~)' hwzq~ wnGbLnLt nbL~b-1>~ . 4L~UWJ~ . hnf1w6w64~ w
nwG6Gwhwtnljm~JmGGbpG m hnflWJ~G :PnGI').~ QJnLflWI11Ull1buwljwG 
oqtnwqnpMwG liw4wf1f1.Wlj[l : 

uzqw6 bpbp Olj(lmqGbp~ uwhliwGGb(lmU, h~Ufl [!Ufl.nLUbLntt hn
flbfl~ QJnl'lW111Ull1buwljwG oqtnwqn(lOUWG JnLf1Whwtnmlj 111LU(lW-
6wzp2WUWJ~G wnwGdGwhwtnljnL~JmGGbp[! (pGwljwG, tnbtuGnLnq~w
LjwG, tnGtnbuwljwG L4LUJUWGGbpQ), npnGp npnzmu bG QJnLflW111Ull1b
uwljwG Wf1111Wfl.f1nL~JwG liwuGwq~111wguwG m ~GtnbGu~qwguwG uw
ljwpfl.wlj[!, wnwG6Gwgqmu bG pGwqJnLf1Wll1GtnbuwljwG hnflwqGw
hwtnliwG (ljWI').WUI11(lWJ~G) 2fl2WGGbp: Cutn n(lmu , hnflWQGWhWtnLlwG 
2f12WUUb(lG wnwGdGwgGbL~U , pwg~ pGwljwG L4WJUwGGb(l~g , h~up t 
[!UI').mGqnLli Gwl.. li~2hWUWJUJ?WJ~G m GbnhwliWJUJ?WJ~G W(l111Wfl.Jlrll~
JWG ljwquwljb(lL4UWG pGnL.Jf)[! , QJnLf1Wll1U111buwljwG uzwljwpmJUbJlp 
gwGpwtnw(lw6m~JmGGb(l~ ljwnmgqw6p[! , 'lflwGg utnnmljtnmnwG L.. 
tnbuwljwJ~G ljwqu[!, hnflb(l~ uzwljuwG tnbtuGnlnq~wljwG L4WJUWGGb
(lG m l').(lwGg Wflfl.JnLGwqbtn oqtnwqn(l6UwG u~2ngwnmuGb(l~ pGmJ
~[! : 

BwG~ nJl hnflWQGwhwtnuwG (ljWI').LUU111(1WJ~G) 2fl2WUUb(lG w
nwG6GwgGbL~U wnw2~G hbfl~hG hwzq~ bG wnGmu pGwljwG qnr6nG
GbfliJ, hbtnl..WL4bu Gwtulj~G qw(l~WljwG 2Jl2WGGbJl~ uwhuwGGbp[l ~b [1 
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hwu[!GljGmu hnflWQUWhW111UWG (4Wfl.LUUI11(1WJ~G) 2f12WUUb(l~ uwh
uwGGb(l~G : L!w(ln'l bG L~Gbl hwuwJGpGbp , nnnGp [!Ufl.Q(lljqw6 L~Gblnlt 
Gwtu4~G qw(l~wljwG 2f12WG~ ub2 , ~(lbGg pGW4L~UWJwljwG m hnflw
J~G L4WJUwGGbnnq u~wGqwliwJG 111LU(lpb(lqbG hn'lwqGwhwtnliwG 
2f12WG~ hwliwjGpGb(l~ ub6wuwuGm~jmG~g : UJUL4~unq utnwgqnul t, 
n(l JnL(lWJ?WU~nL(l hnflwqGwhwtnliwG (ljwi').WU111(1WJ~G) 2fl2LUU [!Uf1Q(l
ljmu t q(lb~b u~wtnw(l(l pGwljwG m tnGtnbuwljwG L4WJUWGGb(l mGb
gn'l hwliwJGpGb(l : 

« 1WJL4btnh n'lz~GGwtuwq~6 » ~Gu111~111 m111 ~ ljwl').w Ull1(1WJ~G pwct
G~ 4n'lli~g 1wJwutnwG~ tnwpw6pmu wG2w111qw6 bG bflbJ? hnf1wq
GwhwtnuwG ljwl').wutn(lWJ~G olj(lmqGb(l, nnnGgmu [!U'lllfl4Ltw6 bG 
hbtnl..JWL hnf1wqGwhw111liwG Zfl2WGGb(l[! . 

w) hnwptuwJ~G pw(ldwqwGI').wlj~ oljnmqmu [!Ufl.Q(lljqw6 bG, 
LJbndwnwpuJ wG, n L(lg-L! n111w Jp-Cwu ~nwu~ , U1..4 wnwG-1(lwql').wG~ , 
C~(lwlj~ , '-l.b(l~G UtumflJWG~. UG~~- IClwLpGp , UL..wGp , Lnnpp L.. pwf16(1 
LbnGwjpG hnflwqGwhwtnuwG 2fl2wGGb(l[!, 

p) ljbGtn(lnGwljwG <Dnpnl!nqljwujwG oljnmqnu.'i Utnnn~G I"J.bpbf1-
Uflu111la~, Q.btn~lj-I"J.bpbfl.-U'lutnl..~ , Q.mqw(lp-<Dwupwlj~ hnf1wqGw
hwtnliwG 2fl2wGGb(l[! , 

q) DwGqbqm(lp Olj(lmqmu n'l2~-Lfb'l.(l~ . '-l.wjng 6nn-nnntnwG~ L.. 
'lw(lwp Wfl-Pw (lqmzwtn~ hnflwqGwhwtnliwG 2fl2W GGb(l[! : 

3m(lwpwG~m(l qGwhwtnliwG 2fl2WG~ uwhuwGGbnmu unqnrw
pWfl wG2w111mu bG hn'lwqGwhwtnliwG bG~w2(12WGGb(l , n(l1..4buq~ 
6ztnnnbG nnnzqbG u~wtnw(l(l gmgwG~zGb(l mGbgn11 hwuwJGpGbn~ 
uwhuwGGbfliJ La hwqwuwnwnctbp L~GbG u1..4wuqbLPJ? qGwhwtnuwG 
~w~wGpzGb(l[! : bLGbLntt hnf1WqGwhwtnuwG ub~n'l~YWJ~ L4WhwG2Gb
(l~g, hnf1wqGwhwll1liwG JnL(lWJ?WU~JnL(l bG~LU 2fl2LUGmu l4G111J? t 
[!Ufl.Q(lljqbG 30-pg n~ L4Wljwu 6bnGwf14m~JmGGb(l, uwljwJG WJ'l 
uljqpmGp[! ~p L4Wh1..4wGqbL, pwG~ n(l ub(l hwG(lWL4btnm~JWU L4WJ
uwGGb(lnLU hn'lwqGwhwtnliwG bG~W2fl2WGGb(l ~bG wG2w111qbL: «1WJ
L4btnhn'lz~GGwtuwq~6» ~Gutn~111m111~ ljnflu~g ljwtnw(lqw6 hnf1wq
Gwhwi.I1uwG 2f12WGwgmu[! wqw(ltnqmu t hnflbfl~ wqnnw(lll1Wfl.(lW
ljwG tuupwqnnuwup , n(liJ Ub(l hwGf1Wl4bll1m~JWG tuPLn ljtn(ltnqw6 
LbnGwj~G nbL~b:tJ~ L4WJUWGGb(lmu li~wGqwliwJG hpuGwqn(lqw6 ljw
(lbLP t hwliw(lbL: 

1n'l.GwqGwhwtnliwG (ljWI').LUUI11(1LUJpG) wnwG6pG olj(lmqGbJlp m 
2f12LUUUb(l~ uwu~G UlUU(lWUWUG tnbflbljm~jmGGb(l Ljw(lbL~ t Ull1WUWL 
«1WJL4b111h nf1zpGGwtuwqp6» pGutnpll1nLI11 p hf1Wll1Wf1Wljw6 «1WJWU-
111WUp hnflbfl~ ljLUfl.WUI11flWJpG qGwhwtnnLU[!» wztuwtnnL~jmGmu , 
(bplawG, 1984): 
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1WlU3ru $2Uf1SbQubrc bY. 'l-ru"Ls oq.suq.nromuo 
Q3nt-'lUS'LStUUYU'L Uf1SU'1rnt-lcl3Uu Ut9 

~nrtWJ/lG .QW[lLnbqGb[lG WJG u~qpGw~wG h/ll~Gwrwr GJni.pbflG bG 
nrnGg htujwG L{rw tm6L{mo bG LnGLnbumpJnLUIJ nwgrnGtu[ L{wpb[m, 
hnr'[WJilG l.l!WzwrGbrD t"ubtwgr oqll1wqnp6b[m, hnrJ./1 puwljwG nL 
Wf11fJntGwl{bm pbf1f1/lnLpJnLGQ D2Qfl/lll1 oqLnwqnr6btm u qJnL!lWUlG
Lnbuw~wG W[llllWJ1f111LPJWU hbLn ljwl.lj4_w6 2Wlll Ill zwm hwpgb[l: 

1nrtWJ/lU .QW[llllbqGb[lU WflLnWQn[nnj b(j LnW[lLUCrQ/1 hnrtWJ!lU 6w-
6~nLJf}Q, l.ljWLnljb[lwgmo bG LnW[/lU hnrtbp!l nrw4r Ill !f[lWUQ LnW[lWO
.QWJ/lU pwzruowG owujlG: 

1nrtwJrG QWf1ll1bqGtrG m Qw[lmbqwqrtrD [jwqol{nto bG lfwz
LnWJ!lG mumoGwurrmpJmGGbr/1 hjlowG L{pw: ~nrtbfl/1 lfWztnwJjlG m 
twpnrwLnnfl mumoGwurrmpJmGGtrr f"uGf'lllrGtro zwm pwqowqwG 
bG: Uw[jwJG pn[np lfbl.l!Qb[lmtl hnrtwq/lLnw~wG mumoGwu/lpntpJmG
Gb[l(l l.llblllp t tm6bG hbLnL.Jwl hjluGwljwG tuGf1/1[1Gbro· w) mumoGw
uflpl{nrt lllW[lWO.Qilltl bflWO hnrtbfl/1 Wq[lnW[llllW!f[lW[jwG pGmpwq/1-
[lQ, ll[lU hjltl.Q ljhwGf1/luwGw 6/lzLn [nLOb[m hnr]_WJjlG UjW2Wf1Gb[l!J 
CfJillrtWLnGLnbuw[jwG WflLnWflflnLPJWG ot2 oqmwqnp6btm hbLn ljwl.lj-
4.w6 or ZWflQ qnr6Gw[jwG hwpgb[l, p) PLU[lO[l pb[l.Q WUjwhnl{blnt hw
tlW[l uzwlJbt hnrtbfl/1 pwrbtwl{owu m f'lflwug ptrrrmpJwG pwrorwg
owG qjlLnw~wGnrbG h/ldGwl{nrl{wo Wq[lnLnbruGr~wljwG Ill wcwnob 
Lilnrwmrl{ hwdwtrr or2ngwr1mt.lGbr/l hwdw4wrq: 

1nrtwqj1LnwljwG mumoGwu/l[lntpJmGGbr/1 GJmpbflQ hGwpwl{n
flllLpJmu bG LnWL/lu hwzl{wrluwG bGpwrlJbL hnrtoqLnwqnr6nrtGbr/l 
LnW[lWO.Qilltl brtw6 qjlllr)WLnULnbUW~UlU hnrtWU1bU£b[lQ, ljWLnW[lb[ 
GbrLnGLnbuwJ/lG hnrtwzjlGwrwrmpJmG , dzw4bt hnrtbr/1 urJu ljwtj wJG 
LnWflWLnbuw~Gbflll hwuwr mwrptrw~Lj_wo wqrnulb/-uG/lljwljwG m 
wqrnobL!lnrwLnjll{ dl12ngwnmdutr. 6/12Ln mbrtwpwz/ubl qJmrtwmG
mbuw[jwG dzw~wpmJubro' bLGbLnl{ f'lflwGg ljbGuwpwGw~wG wnwGo
GwhwLn~lllpJmGGbp/lg m hnrtwJ!lG l.llWJLhuGGtrjlg u wnG: 'LowG m
umuGwurrmpJmGGbrnl{ trL.wG bG hwGL{mo qJmrtwll1Gmbuw~wG hn
!lWLnbuf?bfl/1 hbLnwqw wl{bLwgowG hGwrwLJ.nrmpJmGGbrQ. obl/ln
rwgdwG m ~nL[LnnLflW~wGwgdwG bGpw~w hnrtWLnWflWOntpjmGGb
flQ, t.lzwl.Jbl qJmrtwLnGmbuw~wG hnrJ.wLnbuf>bfl/1 pwrbtwl{uwG m 
W[lf1JntGwl{bLn pb[l[ljlntpjwG pLU[lO[lwgt.lwG nLf1/1Gb[1Q: 'l-flWUf> h/10]2 
bG 6wnwJmtl hnrtbfl!l pnG/lLnuwG m mGLnbuw~wG qGwhwLnowG htu
owr u WJ[G: 

1nrturJ!lG .QW[lLnbqGbpmo m 2WPL11bqwqrtrmu . rGzl.llbu Gwt.. 
f'lrwGg 4/lg pwgwLnrwqrtrmu pbfll{wo UJnLf3bflQ hGwrwL(nrmpJmG 
bG Lnwtru pwqt.lwlJnrtuwGjl u opJb4Ln/lL( LljWulljbrwgmu [jwqubl hn-

-lf2 
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,nrtwJtJG 6w6w4nLJpG mumliGwutJrbtm hwuwr mbr}Wflflntli bG 
hpliGwl.jwG hnrtwttJnubr, l.jpuwttJnubr LL liwlJbrbuwJtJG ttJnub(1: ,tJu
Gwl.jwG hnrtwt.Pnul:iro t.Pnrl{mli bG wJGUitJutJ tunrmpJwlip, nrll.lbuqp 
hGwrwL1.nf1 trGr mumuGwup[1bL tJG~Uibu hnrttJ lllrn~PLP wupnrt2 lJw
nmgl{wOQQ, WJUUibU tL uwmwmbuwl.jQ: 4puwt.Pnub[1Q U1GI)Wfl[1l{nLU 
bG wJGUitJutJ tunrmpJwlip, n(1 hGwrwL1.nr trGtJ mumliGwutJrbL wu
pnrt2 hnrtwzb[1mQ, WJL l.jb[1UI wuwo· wJG t.Pnrl{mli t litJG~LL LiwJ[1WU1b
uwl!Q: Ub[1 hwG[1WUibmmpjWG pw[111 nbttJb~\1 m tuwJU1WPflbU1 LiWJ
[1WU1buwljGb[1P wnljwJnLPJWU UIWJliwGGb[1mli hnrtwt.Pnub[1p tun[1ntp
JnLUQ mw[1pbfl l.jwrnrt t LtJGbt: <Dnttur uwwwmbuwl.jGb[1\1 wnl.jw)mf')
JWG l4WJLiwGGI:irmli hpuGwl.jwG hnrtwljlnub[1p tunpmpJmGn 4wrnrt t 
hwuGbL 1,5-2 ubmpp: ypuwtflnul:ir\1 tunrmpJmGQ ljwtuttwo t hnflW-

zb[1mp tunpmpJmGpg: 
Uwl.jl::ipbuwjpG ttJnubfl[! mbrtWflJll{mli bG mwflpb[1 hnflbflp uwh-

uwGGbflQ nrnzbLnL UUIWU1Wl.jntl, fl[1W hwliwfl tL flflWUQ ttJnrl{mli bG n~ 
tunflu· un~n[1wl.jwG pwht'l pwpp tunpmpJwlip: 

,puGwljwG hnrtwttJnub[1pg, pull wGhpwdbzmmpjwG flbUIQmli 
GwLL ljpuwt_pnubrtJg l{brgGmli bG hnrtwGumzGbfl, npnGQ hbmwq.wJmli 
bGpwpljl{mli bG LWPnrwmnp hbmwqnmmpJmGGbrtJ: 

'1-wzmwJtJG wztuwmwGQGbpp dwuwGw4 mumuGwurrmu bG hn
rtr allwpwGwljwG hwml.jwGtJzGb[1Q, (q.m)GQ, UIJln~tJL\1 ljwnmgl{WOQQ, 
ljwqli[!, ljwrpnGwmGbpp wnljw)mpJmG[! , QWflQW[lnmmpJmGG m 
ljuwtuQwJGmpJmGI}, trnqwgl{w6mpJwG wump6wu[!, wpuwmGbpt'l 
pwztul{wompJmGG m U1WflWMwG tunrmpJmG[I , Gn[1wq.nJwgmliGb[1G 
m UIWflltJwljmliGbp(! lL WJLG) : '1-wzmwjpG UjWJUWGGb[1nll'i m~muGw
uprmu bG Gwll hnrtp 2rw~pqpl.jwl.jwG npnz hwml\mpJmGGbp owl{w
LWJ!1G qwGqlj_w6(}, wupmpjmG(} , 2flWpwttJwGgntpjnLUQ, flW2U1WjpG 
uwhliwGwJpG tunGwl{mGwljmpJnLGQ LL wnG: 

'1-wzmwJrG hnrtwqrmwljwG mumuuwurrmpJmGGbrtJ dwliwGw4 
n(1nzmli bG hnrtwtntJUibflp, bGpwmpl4bflp, ubnbpp LL mwQunGnupw
l.jwG WJL ttJlipbf111 uwhuwGGbfll} h ljwqumu flW2li1WjpG hnrtWJpG QWP-

mbq: 
4wlibflWL wztuwmwGQGbpp QGpwgQmli uzwl!mu bG Gwtuw-

UIWU1flWUU1WljwG m flWZU1WjpG wztuwmwGQGbpp dwliwGwlj hw~w
QWO GJmpbflQ, oGmrmu hnrtwGlimzGbp, Lwpnrwmn[1 wGwLtJqGbr\1 
hwuwr. GumzGbpQ Gwtuwl4WU1flwummli wGwLtJmpl.jwl.jwG wztuw
mwGpGbflp hwliwp: UGwttJqGbpp pGnLJPI:! l.jw}'ul{wo t GrwGpg, pb hG~ 
GUjwmwl.j t hbmwl4Gflmli hnrtwqpmwl.jwG mumuGwutJrmpJmGo: 

P.wqliw4nrtliwGpn[1bG l{l:if'llmOI:iLnLl llWZLnWJpG m LWPnrwmnr 
hbmwqnmmpjmGGbr\1 WflflJnLUQUbfl[! , ljwqumu bG tlbf12UwljwG orh
qtJGWL hnrtWJPU pwrmbq lL Qwpmbqwqrl:ir: ,ni)WjpG QWf1U1I:iqpg nL 
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.QWflU1bqwq.flbfl~9 pwg~, 4wqumu bO Owl.t rwwog 4~9 pwgWU1f1Wq.
flbp, npmbrt mpl.jmu bO mumuOwu~flt.l.nrt opJb4m~ p0wm0mbuw4w0 
LLJWJt.lwOObpQ, L{bflLnLOL{nu.l hnrtw4wqt.lnrt LLJ(lngbuObp~ Obpq.npOmf)
JnLOQ hnrtwq.nJwguwO m tpnq~wJ~ qwpq.wguwO L{pw , l'l!1W0gnu1 
UWUflWUWUU pOnLf}Wq.pL{mu t hnrto l.t, WLLJW, uzw4L{mu bO wnW2W(l-
4nLf}jmOObp hnrtbflfl WPI'lJmOwL{bm oq.mwq.npouwO, l'lPWOg t.lbt~n
flWguwO, 4nLLU1nLpw4w0wguw0 m Wfll'lJnLOwL{bm pbpp~nLf}JWO 
pwp(lpwguwO L{bpwpbpJWL: · 

1nrtWJ~U .QW(ll11bq0bpmU nL l'l(lWUQ 4~g PWQWU1(1Wq.pb(lnLLl 
mpL{mu bO hnrtbr~ .QW0w4w4w0 hwzL{wnuwO l.t mwpwO.QWJ~O mb
rtwpwztuL{wOmf)JWO, ~O~LLJbu Owl.t l'l(lWOg h~u0w4w0 hwm4mf}Jm0-
0bp~ L{bpwpb(lJWL u~ ZW(l.Q mt.I.JwtGbp: UwuGwL{npWL4bU WJI'l Gjmf}b
pmu wpmwgntL{wo bG hnrt~ t.lbfuwG~4w4wG 4wqt.l[!, U(lW 4mLU1nL(lW-
4wGwguwG wum~owGQ, hnLt.lnLU~ llJW(lmGw4mf}JnLGQ l.t G(lw 4wqliQ , 
4rwGJnLf}bp~ pwGw4Q, hnrtwJ~G tmomw~ nbw4g~wG, t(lnqwgL{w
OnLf}JWG WUU1~0WG[!, UU1pm4mmpwj~G L{~6w4Q, 4LW0L{wo h~u.Qb(lh 
4wqUQ, .QW(l.QW(lnU1nLpjWU m 4L.lwfu.QWJUnLf}jW0 WUU1~0WUQ , 2(1W.l>h
q~4w4w0 hwm4mf}jm00bp[! , hnrtb(l~ owq.mt.lOwpwOmf}JWO hbLn 
4wLLJL{wo zwm hwflgbp~ L{brtmOmf)JmO l.t WJtG: Un 4b!1LLJ wuwo, WJI'l 
Gjmpbpmu U1(1L{mu bO U1t.I.JWL U1W(1WO.Q~ hnrtb(l~ nrw4wljw(j q.Ow
hwmuwG m .QwGw4w4wO hwzL{wr1L.lwO W(ldb.Qwl{np mt.I.JwtOb(l m 
gmgwG~zObp: 

UnwOoGw4~ nL2WI'l(lnLf}JW0 bO wpctwO~ t.lb(l hwGpwLLJbU1nLf)JWG 
pW(ll'l nbL~b:t>~. nj_ U~WU1W(1(1 hnrtWJ~U owo4mw~. tuWJU1WPrtbU1 UWJ
(1WU1buw40bp~ Wn4WJnLf}jW0 L4WJUW00b(lmu pwqt.lWUJW U104w(l40b
(1~ hwuwp wnwO()OwgL{nrt mwpwOnLf)JmuOb(l~ hnrtwq.~mw4w0 m
umu0wu~(lnLf}Jm00bf1Q: ut.lwO mumt.lGwuh(lnLf}JnLOObfl~ ctwt.lwGw Lj , 
pwg~ hnrt~ L.l~ ZW(l.Q 4wpl.tnp wq.pnGnt.l~w4wG hwm4nLf}JmOObp~ m
umt.lGwurpmf)JmO~g, wOhpwctbzm t mumuGwu~rbL m LLJwpqbL hn
rtwzbpm~ hqnflnLf)JnLUQ, L/lmtu(l L.lwG(lwhnrtWJ~G zbfll11~ hWUU1nLf}JnL-
0Q, 4wt.l ~Uj_LLJbU QGI'lmGL{wo t WUbL t.flnpL{bLm funflnLf)JnLUQ, LUJU~G.Q[I 
pwquwt.lJW mG4wr40bf1~ wruwmObp~ mwpwouwO hwt.lwp hnrtwJ~G 
llJWJOWGGbp~ wn4WJnLf)jnLGQ, .QW(l.QW(lnU1nLFIJWG p0nLJFIU m wumr
OWGQ, QW(lb(l[! hbnwgObtmg hbmn q.njwgnrt UWUflWhnrtWJ~O zb(lLnh 
hwumnLpJmOQ, gbt.lbOmwgwo zbrmbp~ wnljwJnLFIJnLuO m pOmJpQ , 
tunfl.QWJ~O 2!1bfl~ ubqnOwJflG mwmwOmuObflil L.lw4Wfll'lW4Q l.t hnrtbflil 
Wrtw4wtt.lwG hbmwq.w L{mwOq.Q ' pwqt.lwllJW m04wplj0b(lh nnnq.L.lwu 
wnw2wpljl{nrt nbct~L.l~ LLJWJuwOGb(lmt.l, nr1nq.L.lwG 2flb(lr wnljwJm~
JmOQ l.t WJL hwpgbp: 

Ubp hwGpwLLJbl11mf}JW0 uw4wl{whnrtmf}JWG LLJWJL.lwOGb(lnu.l 
LLJWhw02L{mu t ~(lwljwOwgObt ubo uwuzmwpr L.lbt~npwm~L{ wztuw-
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U1WG.QGbp, .QW(l.QW(lnU1 hnrtbfl~ m hwl114WLLJbU WrtnLU1-WL4WL~0bp~ 
~pwgmu : UJI'l ~L.lwumnL{ tL wnw0()Gw4~ mzwl'l(lnLf}JWO bO w(lctwO~ 
hnrtwt.lbL~npwm~L{ mumt.lGwu~pmf)JmOGbpQ : 

1nrtb!l~ t.lbL~npwguwG wztuwmwG.QObp ~pw4w0wgOtnm hwt.lwfl 
Owtu LLJbl11.Q t 4wmwpbL hnrtwt.lbL~nrwm~L{ mumuGwu~pmf)JntGObfl , 
n[lLLJbuq~ pwqt.lw4nrtt.lw0~ LLJWU14bpwgmu 4wqt.lL{~ hnrtWJ~G OW0-
4mJf}~ L.lwu~G. npnzL{~ L.lbL~nrwm~L{ wztuwmwO.QObp~ mrtrtmpJmOG 
m u~2ngwnmuObp~ wt.lpnrt2 hwt.lw4wpq.Q, npO wOhrwctbzm t hnrtbrfl 
L.lbL~nrwm~t.l. L{~6w4o t.flntubLm l.t l'lPWGg pbflp~mf}JmGo pwp(lrwgOb-
Lm hwt.lwp: . 

U~wJG pwqt.lw4nrtt.lw0~ m L.lwGrw4r4~m mumuGwu~rmF~JnLG
Obp~ h~uwO L{pw 4wrbL~ t 6~zm oOmrbL L.lbtrnpwm~L{ t.l~2ngwnmu
Gbp~ hwt.lw4wpq.Q, pwp(lpwgGbL 4~pwnL{nrt L.l~2ngwnmt.lObp~ W(ll'l
JmOwL{bmmf}JmOQ, LWL{wgObL hnrtbflfl wq.pnOnu~wljwG hwmljmp
JmGGbpQ , L.lzw4L{n'l. 4mLmmpwGbp~g wLLJwhnL{bL pwp(lp pbp.Q: 

1nrtwt.lbt~npwm~L{ mumuGwu~mpmf)JmOObpQ LjwmwpL{mu bO 
mw(lpbfl GLLJwmw4GbpnL{' wrtml11, WL4WLP· 6wh6wj~G hnrtb(l~ t.lbt~n
pwguwO, wpnmGbp~ m L.lwpq.wq.bm~OObp~ wpuwmwljwG m uwljb
pbuwJ~G pwpbtwL{uwG, 4mLU1nLfl-l11btuO~Ljw4wG wztuwmwG.QObp~ h
rw4w0wguw0, gwop W(ll11WI'lflnrtw4w0mpjnLG mGbgnrt hnrtb(l~ 
(.QWfl.QWflnU1, f}t.flWLLJWU1L{W6 l.t WJLG) ~pwguwO hwuwp: 

1nrtb(l~ mumuGwu~pnLf)JWU ubpml'lr4w0, WJI'l f}L{mu l.t UbL~nf1W
U1~L{ wztuwmwO.QObp~ ~flw4w0wguw0 UllJWU1WljnL{ 4wmwrL{nrt hn
rtwq.~mw4wG hbmwqnmmf}JmOObp~ Ubf}nl'l~4w0 LWJGnpbO tmuw
pwGL{wu bO '-l.. '1n4mj_wl.t~ wGL{wO hnrtwq.~mw4wG ~Oum~mmmmr 
4nrtt.l~g hpwmw'pw4L{w6 «1nrtWJ~O G4w(lwhw0mt.l» ub6w6wL{WL wz
tuwmmf}JWG Ub2, ~Uj_LLJbU Owl.t ubp hw0pWLLJbU1nLf}JWU tbnGwjpG 
llJWJUWOGbp~ hWUWfl U1brtWJ0WgL{w6 hwGo0WflWf1Wljw00b(lmU: 
1wzt.l.~ wnObLnt.l. WJU hwGq.wuwG.QQ, GLLJwmw4whwpuwp bOp q.mOmu 
4w0q. wnGbt u~wjG WrtWJ~G hwOmjf}~ m trnqwgL{w6 hnrtbrfl 
q.GwhwmuwO m .Qwpmbqwq.puwG ubf}nl'lw4wG hwOq.mJQWJ~O hwr
gbpfl L{pw, npnO.Q t.lzw4t.l.bL bG L{br2110 mwuGwuJwljGbpmu, 1wJWU
mwO~ hnrtwq.~mntpjwG l.t wq.pn.Q~U~WJfl q.~mwhbmwqnmwljwO ~Ou
m~mmm~ l.t Ub(l 4nrtt.l~g : 

UrtwJflO hwGmJf}~ ctwuw0w4 zwm 4wpl.tn(l GzwOw~mpJmO mG~ 
hnrt~ 2!1W4J~q~4w4wG hwm4mf}JmGObp~ mumuGwu~(lnLFIJnLGQ , npo 
fu~UU1 w0hpwdbzU1 t WrtnLU1 m WrtW4WLW6 hnrtb(l~ Wrtbfl~ LL{Wguwu 
~OmbOu~L{mpjmOQ llJWpqbtm hwt.lw(l: 

!Xpw:tJ~q~4w4wO hwm4mpJm00bpG nLUmt.lGwu~(lL{mu bG hnrtw
J~O hwOnLjpO WL{W(ll11bLnL9 hbmn' mumuGwu~pl{nrt hnrtbrfl U1~LLJ~4 
mbrtbrmu wnwOoOwgL{w6 t.fln(l(lwhpwLLJwpw~Gbpmu, uum npmt.l, 
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tlGwwG hnrtWJtlG 6w6\.tnLJf)Q tuWJLilWP'l.blll t, LtlfJnlnq.n-bp4pw-hl11l
(1nbp4pwpwGwltwG lJ.lWJliwGGbpQ pW(lfl bG, WJG.QwG wGhpwctbzul t 
LrGmli w4.bLr 2Wlll LflnpawhpWlJ.lW(lW\.tGbp WU2WlllbL m w4.bLr libo 
6w4.wLr mumuGwurrmFJJmGGbp ltwmwrbL: 

PnLnr flbl!l.Qbpmu hnrtr 2Pw:Prqrltw4wG hwm4mfJJmGGbp~ m
umuGwurpnmf)JmGGbp~ 6w4.ww ltwtu4.w6 t wnw2rG hbpfJtlG mumli
Gwurpmf)JWG uwuzmwprg: UJu hwpgmli n~ lJ.lW4wu GzwGw4nLFJJnLG 
mGr Gwl.t mumuGwu~r4.nrt opJbltmr qpw11.bgpw6 mwpw6mf)JnLGQ 
~pw:j)rq~4w4wG hwm4nLfJJnLGGbp~g zwm ltwpl.tnp t oum 6wqmuGw
pwGw4wG hnprqnGGtrr 4wli Lrfinlnq.rw4wG zbpmbph hnrth 2PWfJtu
Lf1wGgbLhmfJJWG, liwqw4wG l.t LPtl4. tunGw4_mGw4nLfJJWG, flWZUlWJil[J 
uwhliwGwJ~G tunGw4_mGwltnLfJJWG, MwGguwG m Wrtbrh flnL(lU 4_wG
uwG hwm4ntfJJntGGbptl. hnrth 6w4.WLWJhG qwGq.4_w6h. Gpw 6w4nm
ltbGntf)JWG npnzmuo: 

,nrtwlibL~npwmr4. mumuGwuhpmf)JmGGbptl ctwliwGw4 flWzmw
JtlG wztuwmwG.QGbph QGf)wg.Qmli QGijhwGmp bpf)nL'l.WJhG brtwGwltmt 
6wGnf)wGmli bG hnrtwJhG 6w64mJfJh. q.JnL'l.WlllGmbuw4wG pnLJubph 
4.r6w4h hbm, mbrtWflp4.mli bG hnrtwlflnubp, 4_bpg4_mli hnrtWJhG m 
tunp.QWJtlG 211b11tl GlimzGbp, wtrnLmuwG4wpwhwGmuGbp~ 4_pw wG-
2Wm4_mli b(i mwppbp wumh6wG~ W'l.W4WLW6 hnrtb(l~ uwhliwGGbp[l 
Lt. 4.bP2WlJ.lbU, 4wqu4_mli t hnrtbptl W11.W4WLW6nLf)JWG GwtuGw4wG 
flW2lllWGWJhu .QW(lmbq: ,nrtbph WrtW4WLW0nLf)JWG 4_bp2Gw4wG 
.QW(ll.IlbqQ 4wqli4_mli t GwtuwlJ.lWUlpwumwltwG m flW2lllWJtlG wztuw
mwG.eGbptl 2112wGmli hw4.w.ew6, hG~lJ.lbu Gwl.t LWpnpwmnp wGwLhq
Gbptlg umwg4_w6 pnln(l Gjmf)bp(i wlilflnlflbLmg hbmn: 

,nrtwlibLrnpwmh4. mumliGwurpmf)JmGGbph tuG11h11G t 4wqlibL 
hnrtbrr W'l.W4WLW0nLf)JWU .QW(lUlbq l.t fl(lW 4_pw WU2WlllbL mwppb[l 
UlhlJ.lh m wumr6wGr. hG~lJ.lbU Gwl.t [!Ulll Wrtbrr lllW[lWOUWG tunpm
f)JWU W'l.W\.tWLWO hnrtbJltl uwhliwGGbp[!, hnrtb(ltl W'l.W4WLUWG m WL
\.tWLhwgliwG lJ.l(lngbuGbpQ l.t flJ1Wutlg wnw2 b4nrt pwgwuwljwG 
hbml.twG.QGbp[! 4_b[lwgGbLm hwliwp 4~pwn4.bLh.Q hGctbGbpwljwG m 
wq.pnlibLhnpwmh4. hwliwL~fl lih2ngwnmliGbp[l : 

,nrtwlibLhnpwmh4. mumuGwutlflnLf)JntGGbfltl ctwuwGwlj zwu1 
4wpl.tn[l t Gwtu4hGmu ltmmwLt4_w6 pnln(l 4wf1q.h Gwtuwq6wJhG m 
hbmwqnmw4wG wztuwmwG.QGbptl Gjntf)b(lh 4_bpLm6mf)JntG[l: Qum n
pmu, bf)b mumuGwurr4.nrt mwpwo.er hnrtb(lQ Gwtu4rGnul libLhn
pwg4_w6 ~bG brtbL, WlJ.lW 4wmwp4_w6 hbmwqnmnLf)JmGGbp[! ~lJ.lbUl.Q t 
10-15 mwpmg w4.bLtl 4_wrtblintf)JntG mGbGwG, rult bf)b libLrnpwg4_wo 
bG l.t 2112WlJ.lWm4_w6 nnnq.4_nrt hnrtbfln4. 4wli QG4w6 bG nbLtlb:Pr gwo
flWI'ltlP uwubpmu l.t bGf)wp44.mli bG hhflflnmbtuGrltw4wG m wqpn
mbtuGhltwltwG dh2ngwnmuGbflh GbpqnpOnLf)JWGQ' 5-10 mwpmg n ~ 
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w4.bLtl 4_wrtblimf)JmG: ~pwpprwguwG ulJ.lwmwLtn4. Ltwmwp4_nrt Gw
tuwq.omuGbptl hwuwp bp4pwpwGw4wG mumuGwurJlmf)JmGGbph 
ttw11tumf)JnLGQ ~Ulbm.Q t 5 mwpmg w4.bLr LhGr: 

UrtWJtlG hwGmjf) 4WlllW(lbLtlU lJ.lbUl.Q t obn.Qr mwlt mGbGWL m
umuGwurr4.nrt opJb4mr hnrtwJrG m 211wpwGw1.twG .ewpmbqGbp, ~np-
1111w4wG flW(1W2(12WGtl bp4pwpwGmf)JWG 4_bpwpb(1JWL Gjntf)b(l: Pw
gr WJI'l. wGhpwctbzm t mGbGwL OflWLmuwGLtwpwhwGmuGbp, mn
lllnq.pw:Prw4wG .ewpmbq, hnrtmbu.Qbph uwhuwGGbpQ 6zm4_w6 hn-
11wzrGwpwpw4wG lJ.lLWG: Qum npmli OflWLnLUwG4wpwhwGmliGb(l[! 

0 q.mwq.np64_mu bG GwtuGw4wG m flW2lllWJtlG wztuwmwG.QGbp~ QG
f)Wg.QmU wrtw4wLw6 hnrtbrr mwpwOliwG uwhliwGGbpG wG2wmbLm 
hwliwp, mnlJ.lilq.pw:j)~w4wG .QWJllllbqGbp[! 6ll!nWJnLli bG mbrtWG.Qh 
nbLtlb:Ph . ru4 hnrtW2tlGwpwpwLJwG lJ.lLWGGbpQ hwliwJG.QGbph hnrtw
mbu.Qb(ltl 4_bppb(1JWL mbrtb4mf)jntGGbp umwGWLnL hwdwp: 

UrtwJrG hwGntJf)Q, wztuwmwG.QWJhG Gwtuwq.6bph hnrtwdbL~n
pwmr4. mumuGwurpmf)JmGGbpQ ltwmwp4_mu bG 1:10000 l.t w4.bLh 
tunznJl uwuzmwpGbpn4_: Urtw4wLw6, WL4WLtlwgw6 m fl(lWGg hwliw
LrrubJltl nnnq.uwG m ~npwguwG wztuwmwG.ewJrG Gwtuwq.6bph hhli
Gw4_npuwG hwliwp hwmm4 hwGntjf)Gbp 4wmwpmli bG GmJGhult 
1:2000 uwu2mwpn4_: Sbrtwq.pwltwG .ewpmbqGbph uwuzmwpQ Ltwli 
hw4_wuwp lJ.lblll.Q t LrGr 4wmwp4.nrt hwGmJf)Gbpr uwu2mwphG 4wu 
tL w4.bLr tunznp UWU2lllWPtl LrGr: 

,nrtwdbLrnpwmr4. mumuGwurpmf)JntGGbJ1Q ltwmwp4_mli bG 
znt(12 bp4m ubm[l tun(lnLf)JWG uwhuwGGbpmu, ru4 rGctbGbpwbp4J1W
pwGw4wG mumliGwurpmf)JntGGbp[! mwLru bG w4.bLtl tunr zbpmb[l~ 
q.[lmGmGbptl pGmf)wq.rrD: llwzmwJrG mumuGwurpmf)JntGGbp~ ctw
uwGwlt wGhpwctbzm t wnwGaGwltr mzwfl(lnLf)JnLG flWpaGbL 4w4.w
JtlG m 4wppnGwmwJtlG gblibGmwgw6 zbpmbptl. tlG~lJ.lbU Gwl.t tu6~ 
4mmwltmdGb[l~ wn4wJnLfJJWG hwpgr lJ.lW(lqwpwGliwG 4_pw : 

,ruGw4wG hnrtwlflnubpQ Lf1np4_mli b(i liblt libmp tunpmf)JWUp nb
Ltlb:Ph q.bpw4znnrt bp4J1wal.twpwGw4wG mwppbpmu: UGhpwctbzm t 
mumuGwurrbLlJ.lJln:PrLr Ltwnmg4_w6.Q[! , hnrtwnW2WgliwG UWJJ1WUlb
uw4Gb[l[! wrtbPtl pwztu4.w6mf)JWG pGmJf)l! l.t wJL hwmltnLfJJntGGb[l : 
,n 11wlf1n~bflr QGflhwGmp .ewGwltr urG~l.t 5%-Q Lf1nJ14.mli t bJ14m 
UbUl(l tunpnLf)JWUp ltwli urG~l.t tunp.QWJtlG 2(1bpr liW\.tW(lflW4Q (bf)b 
fl(lWG.Q QG4w6 b(i 2 u-r uwhliwGGbpmu): 

t;p4pnpflWJhG hnrtwlflnubpQ Lf1np4_mu bG 2m112 60 uli tunpmf)
JWUp , flW UlJ.lWLilW4 t hbmwlJ.lGflnLU 6zmbL n[ln2 hwm4nLfJJnLGGbpn4_ 
m hwmLJwGrzubpn4_ rpwprg lllW(lpbp4_nrt hnrtb(ltl •UWhliw(i(ibp[!, 
wubG.Q 6zmbL mwppbp hqnpmf)JWG WJU Ltwli WJG 6wq.mliGwpwGw-
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Ljw(i ll1~UJ~ ll1W!1W6uw(i uwhuw(i(ib!lQ, hn11.~ ubtuwl:i~Ljwljw(i LjwqLII1 
LflmtmtumpJmGGbro 1.. wnG: 

U'l.WJ~G hwGmjp~ lfW2ll1WJ~G wztuwl.J1wl:ipl:ib!l~ [!Gpwgpmu l:iw
tuwUJbU 6wGnpwGmu bG hn11.w6w6Lj~ m uzwljt.ln'l. qJnL'l.Wll1Ull1buw 
LjwG PnLJubr~ 4.~6wlj~G, ortwLmuwGwrwhwl:imul:ibr~ Ltrw wl:i2w
ll1mu bG ll1WilPD!l WUU1~6wG~ W'l.WltWLW6 hn'l.b!l~ uwhuw(i(ib!l[! : 

1n'l.UWUbL~nllWll1~4. mumuGwu~llnLJ}JnLI:iGbr~ dwuwGwlj zwu1 
Ljwr!Anr t mumuGwu~rt.ln'l. ll1W!1W6pmu hn'l.wl.flnubr~ 6~2ll1 U1b'l.UJI')
rmuo: 1n'l.Wl.flnub!lQ UJbU1Q t ll10'1.Wif!1Dl wljnu(ib!l~ LjWll1W!l~G : t !)b 
ll1wrwapmu gwuwpbgGn11. gwGg t wl:igljwgt.lw6, WUJW hnf1wl.flnubpp 
UJDU1Q t ll1b'l.Wrt!lt.lbG gwuwpbgun11. gwl:ig~g hl:iwrwt.lnr~G ~wl{l hbnm: 
tpb ll1wrwapmu wl:igljwgt.lwa t hnr~qnl:iwljwl:i gwuwpbgun11. gwug, 
WUJW hn'l.wl.flnubr~ 50 %-o ll1b'l.wrtrmu bl:i Ljbl:imrnl:iwljwu uwunul . 
~ulj uGwgw6 50%-o ' U~2rt!lbGwdwj~(i ll1W!1W6nt.pjml:iubrnu.l: 1nf111-
qnl:iwljwG Lflwlj rtrbl:iwd wGgljwgt.lw6 zbrll1nt.l hn'l.WL~nubrll ll1b'l.WrJ
rmuo pwgwnt.lmu t : tpb ll1W!lWOpmu nl'l.'l.WhWJWQ lfpbuwdWJPli 
gwGg t wGgljwgt.lw6, WUJW hn'l.wl.flnubr~ n~ UJWI.jwu 60%-Q U1b'l.UJrJ
rnLu bG rtrbGwd~ q.nramGbmpJwl:i 2/3 zwnwt.l'l.~Q rtmru , npQ 41wu
ll1nrbG oGLtGmu t brltm rtrbGwcrubr~ ub2ll1b'l.o: 

1n'l.wGumzGbro t.lbrgt.lmu bG 0-25, 25-50, 50-75, 75-100. 100-
150 lA 150-200 uu tunrmpJmGGbr~g: 

uwtuwUJbU Ljwqut.lw6 hn'l.WUGL~n!1Wll1~4. QW!lll1bqp t.lrw . pwg11 
UbLilnrwg~WJP bGpwljw ll1W!1W6nt.pjm(i(it:;ll~Q. wG2Wll1nLU t:;(j uwL. 
qJnL'l.Wll1Gll1buwljwG 2112WGwnmpJwG ub2 Gbrq.rwt.lt.lw6 nnnq.t.ln'l. hn
'l.br~ ll1wrwauwG uwhuwGGbro. wGg t Ljwgt.lmu q.nJmpJml:i ml:ibgnr1 
4nLbljll1nrwwflrbGwdwJpG m nnnq.uwG hwuwljwrq.o 1.. WJL Llwnm
gmuGbro. Lt.lwguwu Lwebr~ mrt.lwq.abro t.. wnG: 

Lwpnrwll1nr wGwLilqGbr~ wrrtJml:ipGbro hwuwljwrq.bLmg hb
ll1n LjwqunLu bG W'l.WljWLWO m W'l.nLU1 hn'l.b!l~ gw(ilj' QUU1 Wf1b!lf1 
pwztut.lw6mpjwG tun!lnLJ}JWG , W'l.WltWLUWI:i U1~UJ~. Wf)LULjWLULUU wu
U1~6wl:ip , ~l:i~UJbu Gwl.. QUU1 ubtuwG~LjwljwG Ljwqu~ m tunrpLUJf1u 2rt -
11P tunrmpJwG 1.. hwGpwJGwgt.lwam~JwG: 

UJu pnLnr l:iJmpbro h~up bG ll1WL~u hwzt.lwrltbLm Lt.lwg,~wr, 
Gnruoro. Lt.lwgmul:ibr~ P~t.lo . crwuwl:iwLto t.. wn nwrgbn: 

'-lwU1wrt.lw6 hbll1wqnll1mpJml:il:ibr~ hpuwG t.lrw Ljwqut.lmu bu w
nw2wr4mpJml:il:ibr W'l.nLll1 · hn11.b11~ ubL~nrwg~wJ~ t.lbrwpbflJWL , 
nrnl:igmu h~ul:iwt.lnrt.lmu bG ll1W!1Pbr wuU1~6wl:ip m ppupwljwl:i pw
'l.Wfl!lnLJ}JWI:i W'l.W4wLw6 hn'l.bflp p~upwljwl:i ubL~nrwgpwJp LjWll1Wf1-
uwl:i wl:ihrwcrbzll1mpJnLGQ, ubL~nrwl:ill11:ibrll ll1buwljl:i m pwuwlj[l . 
Lt.lwguwl:i GnrubrG m pwl:iwljo t.. wnG : 
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Ul:iruwul.J1 t Lbnl:iWJlll:i uwrqbrmu hn'l.WqllU1Wljw(i mumu(iwur
rmpjml:iGbr LjWll1W!lbL wnwGg trnqllWJll mumuGwurruw(i , pwl:ir nr 
hn'l.WJ~(j 6w6LjnLJJ}Q hrul:iwljwl:imu bGpwrljt.lmu t trnq~WJll: n~ U~ 
wq.rnll1btul:i~LjwljwG m wq.rnubLilnrwll11lt.l u~2ngwnmu hl:iwrwt.lnr ~t 
h~ul:iwt.lnrbL wnwGg ll1Wflw6pll hn'l.WJ~I:i 6w6LjmJ~ll trnqwgt.lw6m~-
1wG q.l:iwhwll1uwG, ~ulj rww hwuwr wGhrwcrbzU1 t trnqwgt.lw6 hn'l.b
llD QW[1U1bqwq.rbL: 

trnqwgt.lw6 hn'l.b!lll QW!lll1bqwq.ruwl:i hwuwr wnw2Gwljwrq. 
Gzwl:iwljmpJmG ml:i~ hn'l.brl:i QUU1 trnqwgt.lwam~Jwl:i wull1~6wl:i~ 
6~2ll1 q.Gwhwll1bLQ: 

1n'l.D!lll trnqwgt.lWOnL~jWI:i t.lllW WqlfnLU b(i U~ 2WilQ q.nran(i(ib!l , 
nrnl:ip l{lntuWifW[lO LjWUJt.lW6 nL UJWJUWUWt.lnrt.lw6 b(i upujwl:ignt.l: 
Ublj q.nranl:i~ l{lnl{lntumpJmGQ Ltwrn'l. t wnw2 pbflbL twljwl:i l{lnl{ln
tumpJml:il:ibr hn'l.w6w6LjmJp~ trnqwgLtwampJwl:i pl:imJ~~ m ~l:il.J1bl:i
u~t.lmpJwl:i hwrgbrmu: Or~Gwlj, l:imjl:i ~bpnLJ}JWI:i WUU1~6w(i mub
gn'l., Ljwu GnLjG~ulj wt.lbt~ l{lnpr J}GQnLJ}jnLI:i ml:ibgn'l. uzwltt.ln'l. LWI:i2b
rmu, trnqpwG Ljwrn'l. t wt.lbL~ mdb'l. W!lll1WhWJU1t.lbt. pw(i wl:iuzwlj 
Ljmuwljwl:i hn'l.Wll1Wf1w6mpJml:il:ibrmu: Pl:iwljwl:i t , nr zwrwhbrlt m 
hWUWU1Wf1WO gwGt.ln'l. uzwljwpnl)ubr~l:i hwll1Ljwgt.ln'l. lfW2ll1D!lnLU , t
rnq~w(i wt.lbt~ mdb'l. t W!lll1WhWJU1t.lnu.J , pwl:i pwquwuJw tunll1wpnLJ
ubr~ m ll1G4wr4Gbr~ U1wlj rtrt.lw6Gbrmu : 1bU1uwUJbu, pntnr rtbUJpb
rmu trnqwgt.lw6mpjWG WUU1~6wGQ UJGLnQ t nrnzbt m q(iwhwl.J1bl 
nbwt gmgwl:i~zl:ibr~ h~uwu t.lrw : 

t[lnG_WQt.lWO hn'l.b!l~ QW!1U1bqwqruw(i ubpnlf~ljw(i ll1W!1Pb!l hn
'l.Wltl~UWJWI.jw(i qnll1~1:ibr~ hwuwr Ljwll1wrt:itwqnr6t.lmu t: UJu nL'l.
'l.nLJ}Jwup uzwljt.lw6 Ql:ilfhwl:imr ubpnlfwljw(i hwrgb[l[! hl:iwrwt.lnrn
LnpjmG t:;(j ll1WL~U QW!lll1bqwq.rwljw(i wztuwl.J1w(ip(ib!l LjWU1W[lbt 
Gwt.. Lbnl:iwJ~I:i nbt~b~~ UJWJuwGI:ibrmu: 

1n'l.wtrnaWJ~(j flW!1Dll1WqWq[1Wljw(i wztuwll1WI:ipl:ib!lnLU 2Wll1 
Ltwrt..nr Gzwl:iwljm~Jml:i ml:i~ hn'l.~ trnqwgt.lwam~Jwl:i wull1~6wl:i~ n
rnzuwG hwuwr tll1WLnG~ 6~2ll1 Ql:i!lnLJ}JnLUQ: 1n'l.~ trnqwgt.lw6m~
JWG wull1116wl:io 6~zll1 nrnzbLm hwuwr wl:ihrwcrbzU1 t trnqwgt.lwa 
hn'l.Q hwubUWU1GL tll1Wln(ip hbll1, WJU~(ip(i' WJUUJ~U~ hn'l.WljU1nll~ 
hbll1 , n[ll.J10'1. ul:iwgw6 pnLnr UJWJUWUI:ib[l[! hwt.lwuwr t:;G , PWJQ hn'l.[l 
trnqwgt.lw6 ~t : 

uwtulj~(j U~nLJ}JWU hW[lf}Wt.lWJ[lWJ~(j U1W[1WOflnLU ol..wpw(iwljw(i 
Ljwnmgt.lw6p~ . ubtuwG~Ljwljw(i nL Q~u~wljw(i Ljwqu~ 1.. WJL Ltwrt..nr 
wqrnl:inu~wljwl:i hwll1LjmpJml:iGbr~ 4.~6wljwq.rwLtwG t.lbrtm6m~JwG 
U1L\JwtGbr~ h~uwG Ltrw . ~G~UJbu Gzmu t UJrn~bunr U.u . ~wutwt.luLt~G 
(1983) , Ltwrbt~ t hwJU1GwpbrbL pnLnr awq.nLuGwpwGwljwG ll1~UJbr~ . 
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bG!)Wll1PL4brp ~tpnqwgtl.wo hn11.brp tmwtnG, npp hbm hw~b~wmbtml 
4wrbtP t nrn2bL hn11.r tpnqwgtlwOntf}JwG wump6wG[! : 

Utr hwGrwl4bll1ntf)JWG L4WJliwGGtrmli, nrtntll. n~ lito mwrw
Ontf}JWG uwhliwGGbpmli, 4wli, pG~L4tu wum~ bG, w~bG QWJLWtPntull 
4lntutl.mli bG nbtllb~p mwppbp[!, liWJ(1WtnbuW4£! , pmuw4wGmf}JnLU[! 
l.t 'lf1WGg hbtn 4wl4ttwo hnll.P hp~Gw4wG hwml.jntf)JntGGbp[!, hGwpw
tl.nr ~t hn11.p wnwG<'lpG qbGbmpLJw4wG ll1PL4brp m bG!)wmpll!brp hw
uwp hqnpntf)JWU, ubfuwGplfwl.jwG Ljwqlip, hmlimup L4Wf'lntGwljmf)
JWG, qmJGp l.t WJL hwm4mi3JntGGbpjl tl.brtmompJwG hpliwG tlrw li2w-
4bL llllwqGnumlllt gmgwGp2Gbr l.t trmqwgtlwo hnll.Q hw~wll!1bL ~trn
qwgttw6p hbm, nrn2bL Grw trnqwgtlwOnL!)JWG wumj16wG[! : UJu mb
uwljbmjlg tL LbnGwjpG liwpqbpmli hnll.brjl tpnqwgtlwOm!)JWG wump-
6wGp nrn2mli[! Ltwlllttwo t npnz 'ldllwpmf)JmGGbpp hbm LJ. L4WhwG-
2nLU t 4Wll1Wf1bL 'lW2lflWJpG httnwqnu'iwljwG pwll.wljwGWllUtP W2-
tuwmwGpGtr : UJu hwpg[! wttttr pwr11wGmli t ttwrttwhnll.bpp 
llbL4.QOLli: 

'lrw hbm llbljmb11. tbnGwjpG nbtllb~p L4WJliwGGbpmu pntnrnLtpG 
'ldtl.wr tt wGlijlpwL4bu trnqwgtlwo tlwrbtwhnll.brp Ltnll.QjlG oGmrbt 
~tpnqwgll.wo l.fmuwljwG hn11. (liwGwLtwG'l nr libp L4WJliWGGbpmli hn
ll.b!1[! hwuwtnwpwo ~bG li2wLtmll) : UJu Gljwmwnmlintl GL4wmwljw
hwpliwp t hn11.brll tpnqwgtlwOm!)JWG wumj16wG[! nrm2btm hwliwp 
npL4bu tmwLnG oqmwq.npobt GnLJGwGliwG 'lPf1.QW'l(1ntli m !)b.Qntf}JWG 
wump!SwG mGbgn11. LWGpbpp LjmuwljwG hn11.bp[!: 1wuw'lrttntl Ljm
uwlfwG m tpnqwgttwo hn11.brll liGwgwo 4wli mwrtlwo w~pn11.2 hn-
11.W2bf'ltn[!, LtwrtLjl t npn2tL hn11.p tpnqwgll.wOnt!)JWU wump6wG[! : 

LlmGwJpG nbtjlt~p utWJliwGGbpmli, nptnbll. hnll.WJpG owoljntJI3P 
utnpm4mmrwG PWP'l t, qnJntf)JntG mGtgn11. libf}n'lP4WJntl hnll.wtpn
qpnG mumuGwuppmpJnLU[!, WJUpGpG' mtl.JWL mwpWOQp mum~Gwup
pmpJwG hwuwr uwhuwGttwo pllntl. 4mrtlw6eGtr mbll.W'lPbLQ, hGw
rwtl.nrmpJmG lP mwtllu 62mnptG L4W(1qttm hn11.p trnqwgtlwOm!)
JWG L4Wtnlftp[!: l'flttnQ t [!GilmGbt L4!1n~bunp U.u.nwutwLtuLJm w1G 
UpU1.Q[!, nr hnll.bf1p trnqwgtlWOnL!)JWG L4Wll1lfbp[! L4W[1qbtm hwliwp 
wGhpwdt2m t tbnGwJpG 2112wGGtpp mwrwoemli LjwmwrtL wnwG
<'lpG opwtuGtppliwGrwltrltrm mumliGwuppnL!)JmGGtr: 

UGhpwdb2m blip hwliwrmu LjwGq wnGbt ubl.j WJL hwrgp tlrw : 
LtnGwJpG turum ltmrmttwo nbtllb~p L4WJliwGGbpmli, npmb11. hwG11tu 
bG qwL!lu pwquwplltl pGwl.fwG m wGppnL4nqbG qnronGGbr LJ. nrnug 
wq'lhQnL!)JWG mwl.j wnwpwGnul t tpnqwgtlw6ntf}JWG mbuwl.jbmpg 
tnwppbf1 nL fuWJlfllUPil.blll hnll.WJpG OWOLjnLJ!), hn11.wtpnqwjpG .QW(1-
tnbqGbf1(! umwgtl.mli bG WJGQwG tjlner mrtlwqotrnll m tuwJmwp
ll.tlfl, npwnwGllpG mrtlwq6trp hwuwp hwljwtpnqwJpG lippngwnmu-
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Gbpp li2w4m~Q qnpoGwljwGnrtG 11wnGmli t wGhGwp : 'lpw htm 
Ltwll!tlwo, hnll.WJpG bqpw~obpQ tulipwtlnrbtru hw6wtu ull1PL4tlwo 
bGQ trGmli liblt LjwmbqnppwJP lib2 [!GilqrltbL mwpptp wump6wGp t
pnqwgttwo hn11.br : UJUL4PUP 'lbl4Qbrmli tpnqwgtl.w6mf}JwG hpliGw
LjwG ~nGp tlrw G2tlmli t GwlJ. tpnqwgtlwompJwG WJU wump6wGQ, nr 
qnJnL!)JntG mGp mtl.JWL mwpwopmli lJ. Ljwqlimli t Grw 
15-20%-Q: OrpGwlj , lip2w4 tpnqwgLtwo, mb11.-U1b'1. (Ljwli wnwGopG 
p6trntl) f}nLJL trnqwgtlwo hnll.bfl , Ljwli tt lip2w4 trnqwgtlwo, mbll.
mbll. mctbll. tpnqwgtlwO hnll.brLJ. wnG: UJUL4PUP 'ltlli.Qtpmli, pGwljwG 
t, hwljwtpnqwJp ~r2ngwnmliGbppG hwuwljw[lq[! li2wLtt1.mu t hn11.trp 
trnqwgtl.WOntf}JWU hpliGwljwG ~nGpG hwliWL4WU1WUtuwG: 

ut[lljWJnLUU tunflhnLfl'l t mptlmli llW2U1WJpG Ll!WJliWGGtrmli tpn
qwgtl.WO hn11.brll ewrmtqw~rnulGbp[! LtwmwrtL mwrtlwo Ljwt~ 
L4WhL4wGt1.wo owqmuGwpwGwljwG hnrpqnGGbrp hqnrmf}JWG lWtP
uwG hp~wG Ltrw : ULtwlltlipljnu U.U.Unpntl!G WllW2Wf1ljnLU t trnqwg
tlw6 hnll.bflp htmlJ.JWL LjwpqwpwGm~(! · w) f)nLJL trnqwgtlwo, trP 
U1Wf1tl.WO t A hnppqnGp upG1lJ. Ljbu[! , p) UP2W4 trnqwgtl.WO , trp L!1Ptl t 
mwrtlwo A hnppqnG[! Ljwu Ljtupg wtlttpG, q.) mctb11. tpnqwgtl.wo , bflp 
A hnppqnGQ LflPtl t mwrtlw6 , B hnppqnGQ. liwuwlip: 

Swrpbp owqmuGwpwGwljwG hn11.trp tpnqwgtlwOmf}JWG wu
mp6wGQ 'lW2ll1WJPU L4WJUWGGbrmu npn2btnt hwuwr U.u .2WULwtlu
LjpG (1983) wnw2wrLtmli t oq.mwq.npottWJUL4PUP trwgmgp~ gmgw
Gp2Gtr. pGlL4PUP.Q tG' LjwrpnGwmGtpp m q.pL4UP LjmmwLt~wG hnrll
qnGQ, hn11.t1 uwljtptupG tu6p lito L4Wf1ntGw4nt13JWlip hnppqnGp ~n
mtgmliQ , hn11.p hqn[lntf}JWG Gtlwqmli[! lJ. WJLG , WJUpGpG' WJGL4pup 
gmgwGp2Gtr. nrnGQ JnLflwhwmmlj bG mtl.JWL hnll.Wll1PL4PG: 1tll.t'l
GwljG wnw2wrljmli t hnll.P trnqwgtlwOmf}JWG wump6wGQ 6pzm nrn-
2ttm hw~wr hw2tlll wnGtt hmlimup pwGwljmf}JWG G4_wqtLQ 0-30 
Ljwli 0-50 uli hn11.w2trmmli (ljwtutlwo hmlimuwjpG hnrpqnGp hqn
pmf)JntGpg), [!Ull1 nrmli !)nLJL trnqwgtlwo hw~wrllm~ t WJG hnll.Q , 
npmt11. ltpnqwgttwo hn11.trr hwutliwmmf)JWlip hmumup pwGwlj[! 
Gtl.wqbL t 1 0-20%-ntl. up2w4 trnqwgtlwo· 20-50%-ntl, mctbll. trnqwg-

tlwo'50%-pg wtlttrG: 
Utr LjwroP.Qntl hnulmuppwGwljmp]wG Gtlwqmli[! hw2tl.llwnGb-

LC! hGwrwtlnrnlf}JmG Ljmw LjwutrwL L4WJ~wGGtrmu 6ztntL 11w2tnm~ 
nrn2wo hn11.P trnqwgtlwomf}JWG wump6wG[! LJ. 6pzm qGwhwmtL m 

ewrmbqwq.rbt trnqwgtlwo hn11.tp[!: 
nrLJ.t mwrwOQP ('lwzmjl , hw~wJGpp, 2112wGI1 lJ. WJLG) hnll.wJpG 

owoljmJ!)P QG'lhwGmr trnqwgll.wOntf}JnLU[! pGmf}wq.rbtm hwuwp 
U.u.2WULWlluljpG (1983) WllW2Wf14ntli t nrn2tL hnll.WJpG owoljntjf)p 
ujlppG 4znwjpG trnqwgtlwOnt!)JnLU[! htmlJ.JWL pwGwolJ.ntl.' 
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P tU.~. t .= (~S 1 + P2S2 + P,,S, + P4 S4 + ... + P,,S11 )I 00. nrnnb11. 

P -G hnll.WJ~G owoLJmJp~ li~2~G LJznwJ~G trmqwgttwompjmGG t . 
~ P2 P_, ... -[l mwprwLJwG hnll.WJ~G tqrwqotr~ trnqwgtlwomp-

JwG .QWGwLJwLJwG gmgwG~zGI:irG bG: 
S1 ,S2 ,S, ... -[! LnWflflWLJwG hnll.WJ~G bq[lwqOI:ifl~ LnWflWOnLpJmGG 

bG, nrnG.Q wnwG~Gwgtlhl bG trnqwgtlwompJwG wum~6wG~ .QWGw
LJwLJwG pGmpwqruwG h~liwG tlpw: 

tpb np~bu trnqwgtlwompJwG wum~6wG~ LJwGtunrnz~~ oqmw
qnrotlmli t ~trnqwgttwo hnll.~ hwlibliwmmpjwlip 0-50 uli zbrmmli 
hmlimu~ .QWGwLJo Gtlwqhlm mnLJnu[!, w~w tlhfl[! pbfltlW6 pw
Gw~umli ~, P2 • P, ... gmgwG~zGb(l[! ~bm.Q t wrmwhw)mbu hmlimu~ 

~w(lmGwLJmpJnLU[l 0-50 uli zbpmmli (mnLJnuGhrntl): 
Unwu~uwLJ~ uzwGwLJmpJmu mG~ trnqwtlmwGq hnll.bfl~ quwhw

mmliG m .QWf1mbqwqnnulo LbnGwJ~G nhL~b~~ ~wJliwGGbnmli : UJu 
hwng~ tlbpwpbf1JWL GJmpbnu liwGnwliwuG zwnwrwtlwo hG libn LJnll.
li~g LJwqlitlwo dwliwGwLJwtlnn hrwhwGqmli (truwG, 1989p): UJu
mbll. LJwGq LJwnGbG.Q li~wJG li~ .QwG~ hwGqmgw)~G hWf1Qbf1~ tlnw: 

uwtu ~bLn.Q t h~zbgGbt . nn tnnqwtlmwGq bG WJU hnll.Gf1[l, nnnG.Q 
GbnLJw ~wh~G tnnq~wJ~ ~bG bGpwr4tlmli, uw4wJG hnll.oqmwqnno
liwG nnnzwLJ~ ~WJliwGGb[1mli tnnqwJ~G ~nngbuubfl~ qwrqwgmli[! 
hGwnwtlnn t: 

~WjwumwG~ lhnGwj~G 2fl2WGGb[lmli hnll.bf1U h~liGw4wumli [!u
LJwo bG libo ph.QmpJmGGbf1~ tlrw u nrnzw4~ hn11.oqmwqnrouwu 
~wJliwGGbrmli tpnq~wJ~ qwpqwgliwG tlmwGqu libowGmli t: ~n11.h11~ 
hbnwCi4WflWJ~G 6~zm oqmwqnrouwG m fl.flWGg ~wh~wGliwG GUjw
mwLJntl hwLJwtrnqwJ~G li~2ngwnmliGhr~ hwliw4wrq lizw4hLm hw
liwn ~bm.Q t fl.flWU.Q qGwhwmhL uwu trnqwtlmwGqmpJwG mbuwLJb
m~g: 

LbnGwJ~G Zfl2WGGhrmli hnll.bfl~ trnqwtlmwGqmp)ntU[! ~WJUW 
Gwtlnrtlwo t li~ zwn.Q qnnonGGbnntl. u trnqwtlmwGqmpJwG wum~-
6wuu ~mGLJg~nGwL 4wtuttwompJwG lib2 t WJfl. qnronGGbr~g: nLUm~ 
hnll.bf1p tnnqwtlmwGqmpJwG wum~6wGu nnnzbLm hwliwp wnw-
2Wf14tlmli t hwztl~ wnGbL wnwtlbL pGnrnz h~liGw4wG qnponGGbpu: 

LJbp hwGnw~hmmpJwG Ll:inGwJ~G nhL~h~~ ~w)liwuubnmu hn
ll.bllll tnnqwtlmwGqmpJWU wum~6wG~ qGwhwmliwG h~liGwLJwG qnn
onGGhnG bG' LWU2~ pb.QmpjmGu. ll~ll.QWfl.flnLUU u bf14Wf1nLPJnLU[l, hn-
11.WnW2WgGnll. liWJf1WmbuwLJGbf1~ pGmJPU. pGwLJwG pmuwowol!u. hn
ll.OqmwqnnouwG pGmJP!'.l. tlwnhLwhnll.bflll9 tlbnu uGLJwo mwnwomp
JmGGbn~ tl~6w4u. hn11.~ libtuwG~LJw4wG 4wqliu. Grw umrmLJmmnw
J~ tl~6wLJu. hn11.wzbnm~ hqnnmpJmGu. liw4bnbuwJpG hnu.Q~ qnpow-
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4~g[! . hn11.~ 2pwpwljlwGgmpJmG[!, fl.WZLnWJ~G uwhliwGwj~G tunGw
tlmGwLJmpJmG[! , 2f1WJ~G tnnq~WJ~ wnmwhw)mliwG pGnLJp[!: 

~nll.bfl~ trnqwtlmwGqmpJwG wum~6wG~ qGwhwmliwG pGnrnz 
h~liGw4wG qnronGGhrjl ~wrwlibm[lbf1[! mnttwo bG tlbfl[! Gztlwo dw
liwGwLJwtlnll hnwhwGqmli: 

~n11.h11~ trnqwtlmwGqmpJnLU[! ~mGLJg~nGwt LJwtutlwomp)wG 
uh2 t qmGtlmli wJG ~wJliwGwtlnnnll. pnLnll qnnonGGhr~ u fl.flWGg tl~ -
6w4~ hbm : Qum tnnqwttmwGqmp)wG hnll.bf1[! pwqliwLJnll.liwu~ qGw
hwmhLm hwliwn wGhrwdbzm t mumliGwu~f1bL m ~wnql:iL ml{)wL 
mw[1WO.QnLU hwGfl.bU bLJnll. qnnonGGb[l[! u fl.f1WGg tl~6w4o: UlibG li~ 
LJnGLJpbm fl.b~.Qmli WJU 4wli w]G mwnwo.Q~ uwhliwGGbnmli n~ pntnp 
qnronGGhnG bG li~wdwliwGwLJ hwGfl.bu qwL~u. WJL fl.flWGg~g li~wJG 
u~ .QWG~uo : ').wzmw)~G hnll.wtrnqWJ~G mumliGwu~nmpJmGubf1~ dw
liwGw4 ~wrqmli hu hwGfl.bu hLJnll. qnronGGhr~ tl~6w4o u qrwGgmu 
fl.flWU.Q hwmmLJ lizwLJtlWO fl.WZLnWJ~G .QW[lLn-Wil.JnLUWLJmli : 

~nll.bfl~ trnqwtlmwGqmpJwG gmgwu~zo. pGw4wu t, [!Gfl.qr4mli 
t hwu 11bu hLJnll. q.nronGGbp~ hGwrwtlnfl tl~6wLJGbr~g lib4o: UJil gm
gwG~zo ~mGLJg~nGwL 4wtutlw6mpJwG lib2 t qmGtlmli pnLnr qnronG
Gbr~ (n(lnG.Q hwGfl.bU bG Q.WL~U 4nGLJrbm LnWflWO.Qntli) u fl.flWGg Lib4 
tl~6w4~ hbm, W)U~GQG' __ 

K
0

=.f(<f>ij),i=l-m, }=1-n: 

~wztlwr4mliubfl[! hbzmwgGI:iLm G~wmwLJntl G~wmw4whwr
uw11 t hnll.bfl~ trnqwtlmwGqmpjWG qGwhwmmliu Gbfl4WJWQUGL hw-

UWL~fl qGwhwmliwG qnrow4gntl' (K0 ) 

111 

LKij 
Ko = i= l , nrmbll. 

m 
K

0 
-G hnll.l:ifl~ trnqwtlmwGqmpJwG hwliwL~fl qGwhwmuwG qnr-

owLJ~gG t, 
Kij -u qnronG~ tl~6w4o pGmpwq[lnll. libompjmGG t. nrG WflLnW-

hWJLntlmli t hwliw~wmwutuwG qnpowLJgntl. 
m -o qnponGGbr~ p~tl G t: 
trnqwtlmwGqmpJwG wum~6wGo qGwhwmtlmli t PWLLbflntl' 

pnLJL trnqwtlmwGq 0-0,25 , li~2W4 trnqwtlmwGq .0.25-0,50, mdbll. t
rnqwtlmwGq 0,50-0,75, zwm mdbll. trnqwtlmwGq 0,75-1,0: 

').wJzmwJ~G hnll.wtrnqwJ~G mumliGwu~rmpJmGGhr~ Wflfl.JnLGQ
Gbfl~ u bll.WO uJmpbfl~ 4wlibflWL lizwLJliwG h~liwG tlrw nrnzmli bf1 
mwrwo.Q~ trnqwtlmwGqmpJwG wumjl6wGu u WJG wrmwgntmli 

ewrmbq~ tlrw : 
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lnflWj~G UjW2W[1Ub[l~ hbnwG4W[lWJ~G tubLWQ~ oqmwqn(lOUwG 
u hw4wtrnqwj~G hwliWL~[l li~2ngwnmuGb[1~ hwliw4w(lq uzw4bLill 
ul.ljwmw4ml. 4wrbL~ t 4wqlibL hnflb[l~ trnqwtl.mwGq_mpJwG wnwG
o~G EW[llilbq 4wli EW[llilbqwq(lw4wG Gjmpb[l~ 4wlib[1WL uzw4liwG 
6wGwUjW(lhntl. hnflb[l~ trnqwtl.mwGqmpJwG wum~6wG~ gmgwu~z
Gb[lQ Lflntuwrl(lbL hnr1wtrnqwJ~G ewrmbq~ tl.rw ' wrmwhWJLnbLml 
rwwGe hwmm4 UjWJliwGw4wG GzwGGbrntl.: 

1nflwq~mw4wG EW[llilbqGb[lQ u rl(lwGg 4~g pwgWlilW[lq_[lb[lG m 
ewrmbqwq(lb[lQ h~ue bG ownwJmli hnflWJ~G ~nG11~ W(ll'lJmGwtl.bm l" 
ULl{Wl11W4WJ~G oqmwqn(lOUwG, gwGEW2[12WGwnmpjwG 4~rwo li urG , 
hnflbfl~ nnnquwG, ~nrwguwG, ewrhwtl.we wztuwmwGeGbr~ 4wqliw-
4b[ll.ljliwG , WflnLlil , WL4WL~ u 6wh6wJ~G hnflb[l~ libL~nrwguwG , tpn
q~wJ~ 11bli UjWJEW(l~ li~2ngwnmuGb[1~ GwtuwqouwG u ~rw4wGwg
uwG hwuwr: UnwGg WJ'll.lj~U~ EW[llilbqwq[lw4wG Gjmpb[l~ hGW[lW
tl.nr ~t q~mw4wGnrbG 4wqliw4b[1UjbL qJmflwmGmbuw4wG W(lLnWI'l
[lnLPJnLGQ, 6~zl11 nrnzbL W[llilWI'l[lnLPJWU OjnLflb[lQ , tubLWQ~ nL W(llf
jnLGwtl.bm oqmwqn[lObL UjW[lW(lLnWGJmpb(lQ u WJLG: 

lnflwq~mw4wG EW[llilbqGb[lQ 4wrnll. bG ubo oqGmpjmG gmjg 
lilWL hnflb[l~ lizw4liwG hWUW[l hWUWLl{WlilWutuwG Cl-JnLflWLnuLnbuw-
4wG LibebGwGb[l m qnro~eGb[l, ~G~L4bu Gwu l'l[lWGg pwun11. orqw[J
Gb[l QGm[lbLm hw(lgmu: !2wrmbqwqrbrmu m pwgwmrwqrbrmli 
pb11tl.w6 mbtuGnLnq~w4wG hwm4wG~z Gb[l~ tl.bflwpb(lJWL li~ ZWflE 
gmgwG~zGb[l (ubtuwG~4w4wG 4wqliQ, ~~q~4w4wG m ~~q~4wlib
tuwG~4w4wG hwm4mpJmGGb[1Q u WJLG) hGwrwtl.nrmpJmG bG mwLtw 
l11W[lpb(lw4tl.w6 Linmbgmli mGbGWL u 6~zm nrnzbL Ln[lW4liln(lWJ~G 
wq[lbqwm~ W[ll11WI'l[lW4wG Gn[1Ub[1Q , r-J.wnbL~E~ OwtuuQ u WJL hW[l
gb(l: 

lnflWj~G EW[llilbqGb[lQ, 11(1Wug 4~g purgWl11[1Wq[lbj1G m EW!llilb
qwq(lb[lG W[lctbewtl.nr Gjmp bG hnflb[lQ wnwr-J.bL Wl11fJmGwt.jbLn oq_
mwqn[lObLm, hnr1b[1~ pb(l(l~mpJmGG m lizw4tl.nll. pmJUb[l~ pbrewm 
tl.mpJnLGQ pW[lO(lWgGbLm, hn11.~ uzw4liwG , UjW[lW!1l11WQUWU m gwG
EW2[12WGwnmpJmGGb[1~ 4~11wnuwG 6pzm hwliw4w11qb11 Lizw4bLm . 
Cl-JnLflWLnumbuw4wG hnflWlilbUI?b[lQ PW!lbLWtl.bLm u rwwGg Wj1l11Wif
(lnflw4wGmpjmGQ pw(lO(lwgGbLnL nLflflnLPJWUp 4nG4[1bLn li~2ngw
nmuGb[1 uzw4bLm qnromu: 
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LtfluU3ru rturuPurlr 1UurUI'fltsmra3Uu 1nrttrc 

LbnGWj~G r"iW[lWPWil.~ 1wu(lWUjblilmpjWG lilW(lWOEG QG4w6 t 
<DnE(l 4ml.4wu~ pW[10(1Wti.WGI1W4~ hW[lWti.-WflUbLJWU UWUnLU U qpw
flbgGmu t 4363 4li2: 1wG[1Wl.ljblilnLPJWU W(lUUnLlili?nLU oqtl.mli t rtw
(lWPWil.~ LbnGwzflpwG, nr~ wrubuwG OJnLflwtl.nrmpjwG umnrnmnLli 
Lflotl.w6 bG rtwrwpwfl~ u Ubn~ hwrpwti.WJ[lb(lQ: 1Jmu~umu Unntl.~ 
LbnUW2flPWG t u~ ewG~ Cl-Ltuwtl.n(l LbnGwqwqwp~b[lntl., nrnGe mGbG 
3343-3740 u pW[lO(lnLpJmG, ~u4 wruummemu rtwrwpwfl~ Lbn
GwzllpWG (2828 u), Ubo !2~ruQ (2725 u) u 2~wrwpQ (2480 u) : 

LbnGwj~G r"tw(lWPWil.~ 1wu(lWUjblilmpjmGQ h~uGw4wGmli Lbn
GwJ~U br4~r t : 6ntl.~ uw4brunqp~g mGbgwo pwgwrow4 pwrormp
JmGGbll~ lilW(lpb[lnLpjmGb[lQ (1500-3729 u) W11W2 bG pb[lbL hnflwqn
JWQUWU m(lnLJG UjWjliwGGb[l ' 4L~UWJ~ . nbL~b~~ . pmuw4wG 6w6-
4mJp~ . 4bGI'lwGw4wG wztuwrh~. hnflW11W2WgGnll. UWJ[1Wl11buw4Gb[l~ 
tflntflntumpJmGGb[l m pwquwqwGmpJmG: lnflwqnjwguwG UjWJliwG
Gb[l~ GuwG pwquwqwGmpJmGQ, pGw4wG t, UjWJliwGwtl.nrmu t hnflb
fl~ wztuwrhwqrw4wG mbflwpwztuliwG nLflflWO~q qnm~w4wGmpjm
GQ , WJU~GeG wnwGo~G hnflWJ~G lil~Ujb[lQ lib4Q liJmu~G hw2n[111mli bG 
hw(lpwti.WJ[lWj~G 2fl2WGGb[l~Q 11bL4~ pW[lO[lWI'l~[l LbnGwqwqwpub(lQ : 

L rt1 4L~liwG QGI'lhwum(l wnuwup !Wtflwtl.n(l gwliWEWJ~G t : Cum 
nrmu, Ubo 4ntl.4wu~ hjnLU~UWj~G u hjnLU~U-W(lubuwG LWU\?b[l~ hw
ubuwmmpjWUP WJU wtl.bL~ ~n(lWJ~U t: 1wG[1WUjblilmpjWU 4L~UWJ~ 
tl.rw wq11mu bG wrubLe~g u wruumme~g Gbrtumctn11. gm(lm, ~u4 
hjnLU~u~g· m(lnl.lj~4w4wG lilWE Ol'lWJ~G qwGqtl.w6Gb[1Q: nrnzw4~ 
Wq!'lbgmpjmG mGbG Gwu lilbflW4WG ewum hnuwGeGb[lQ: U~2~U U1W
flb4wG 2b(lliwum~6wGQ 1 0-11°C , ~u4 li~2~G l11Wflb4wG lilbflmliGb[l~ 
ewGw4Q. 400-450uu: 

L rt1 lilW[lWOEnLU hnflwqnjwguwG tl.rw nrnzw4~ Wql'lbgmpjmG 
mG~ hnflW11W2WQUnfl UWJ[1Wl11buw4Gb[1~ pGnLjpQ : UJUlilbll. ubo lilW
[lWOnLU mGbG tl.br~G 4wtl.6wJ~G Gumtl.woeGbflQ, nrnGe ow64tl.w6 bG 
4wtl.~ zb[llilbflntl.: 4.b[1~G bmb(l(ln(1'1W4wG 2fl2WG~ Gumtl.w6EWJ~G qn
JWQnLUub(l~G bG 11WULI.mli 4wtl.wtl.wqGb[1Q nL qbmwhntl.lilWI'lW(lW
tl.wG'lGb[l~ Cl-LWEW(lbflntl.. ~G~L4bu Gwu qbmwpbrm4 tuawewrbrntl. 
hw 11mum 4wtl.wtl.wqGbrQ: Ubo mwrw6mli mGbG Gwu nflnflwpbrm4 
m qbmwpbrm4 4mmw4mliGb[1Q: nll.nflwpbrm4 Gumtl.w6eGb[1Q Gbr
l!wJwgGmu bG unuwGuwG 4wtl.wtl.wqGb[1, 4rwewrbr~ pb4nrGbr u 
l!watbll. nrnGe 2nLfl2 30" u hwummpjwlip ow64mli bG W[lUWl11W4wG 
OWJil Wl.ljW[lGbrQ: qbmwpbrm4 4mmw4mliGb[1Q Gbr4wJwgGmli bG 
qbmb11~ 4wqliwpwGw4wG mw(lpb[l pWflWI'l(lnLpJmG mGbgn11. pb[1-
tl.w6eGb[1: 
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Lfbo ~bgnt~jntG mGbgn11., hWU1~WUjGU '1/lQ m QW[lp~wttJ [WGI?b
[lntd, nrmb'l. trnqpnG uwngbuGb[l[! pGUlbGupL[ bG [!G~wGnLd, G~wlil 
L[md bG UWJ[lWLilbuw~Gbr/1 dbr~wgwo b[Qbr . nrnug ~wqdl[w6 bG 
L4nr.'flrr/lmGbr/lg , l)wgpmGbr/lg, pG~l.libu Gwl.t ~rwgwrbr/lg m 
l)flwGg hn11.dwhwrL[wo Gjm~brpg: q.tJmb~ /1 umnrpG hnuwGgp wLj1b
r/lG mwrwomd mGbG Gwl.L hb'l.b'l.wpbrm4 pbrL[wogGbru . nrnGg hw 
rmum bG pb~nrwJpG GJnq:lb[lnL[ : 

<Dmtur m hwum zbrmbrmt mwrwo~n'l. dwJrwmbuwljGbru flflW-
4wGnrbG bG Gbrq.nromd hn'l.wq.nJwgdwG l.L , hbml.LwL4bu, hn11.r hwm
~nL!=)JntGGbr/1 ol.LwL[nrdwG t.trw: LrwGg Wql)bgntj:)jnLG[! hn'l.wq.njwg
dwG t.lrw wrmwhwJmt.lmd t br~m mbuw~bmpg· w) hwrmum L/lflb
tnt.l ~wrpnGwmGbrmt flflwGg t.lrw wnw?wgwo hn'l.bru dbo gwGw~r 
~wrpnGwmGbr bG L4Wf1mGw~mu· uljuwo hn'l.bflp t.lbrpG zbrmbf111g 
(A hnrpqnGpg) , p)ttJmtur m hwum zbrmb~ml dwJf1wmbuw~Gbrr l{ru' 
WrlW2Wgw6 hn'l.b[lntQ pnLJUb[lp W[ldwmGb[l[! tunrG bG UlW[lWOl{ntd f..t 
WflflJntGgmd hmdmup GzwGwljw[pg L4W zwrGbr bG ~mmw~l{nLd f1wl.L 
Grw umnrpG zbrmbrmd: Pwgp flflWGpg. ttJmtur m hqnr ztrmbrm[ 
UWJ[lWUlbuwljGbru nrnzw~pnrbG Wql)nul bG trnqwjpG L4[1ngbuGtrr 
Ltrw: 1n'l.wzbrmpg Gbrgl.L [!G~wo ttJmtu~ m 2flW!=)wttJwGg dwJ[1wLnb
uw~Gbr/l wn~WjntpjmG[! l)flW~WG t wqf)nLd dpGntn[lLnWjpG mb'l.ntd
Gb[1p GbrMdwG Ltrw , nr/1 hbml.LwGgnl( GnLJGpu~ zwm pb gp~ Flbf! 
[wG2brmd dw~brbuwJpG mdb'l. hnueb~ ~bG wnw2wGmd l.L trn 
qpwJpG L4[lngbuGbru ~nLJl bG uGpwGmd 

L '11 wGmwnGbrG m pttJmmGbfl[! qpw11.bgGmd bG mwruiOQj1 Lu
l{bL/1 gwG 43%-[! : 1wrmum m zwm tuwJLnWP'l.bm pmuw6w64u (wd
Pn'1.2 '-lnl{~wumd hwG'1/lL4n'l. 8 hwqwr Ulbuw~ pnLJubr/lg L '11 hwG
'1PL4ntd bG wl{bL/1 gwG 2000 mbuw~) dbo Gbrq.nromp1mG mGp hn'l.b
r/1 of..twl{n[ldwG l{rw: tupum ~mrml{wo tbnGwjpG nbL/lb.'fl/1 L4WJUWG 
Gbrmd pwgwnp~ dbo t wGmwr2Gbr/l m pthmmGbr/1 hn'l.WL4WZU1L4WG 
m 2f1W~wrq.wl{nrh~ flbru: Swrwogp qqwlh dwur wumwnwL4wm
l{wom~JmGu dbo Wql)bgm~jmG t pn'l.Gnul ~Lhdwjp of..twt.J.nrdw(j l[[lW, 
nrG. pG~ tunug, rr hbr~rG nrnzw4rnrbG WQflnLU t Gwl.L hn'l.wq.njwg
dwG Ltrw: 

L'l1 tb1'2GwwGmw1'2wJpG q.nmm mwpwogmd, Gwtu4/1Gmd, dbG~l.L 
wGmwr2Gbrh l)bq.rwflwgpwG m '1f1Wug UJwttJwumwuwgntd[! , hn'l.w
q.nJwgmd[! [!G~wgbL t ownwpntjUWjpG pmuw~wG 4Jnrdwgpwjp mwlj 
l.L hwdbdwmwpwr pwl[wrwr tunGwl{wg~wont!=)JWG L4WJdwGGbrmd: 
1bmwq.wjmd wGmwr2Gbrh wump6wGw4wG l)bq.[lWI)wgdwGu qmq.[!G
!=)Wg hn'l.wq.nJwgmuu uG~wgbL t ownwpnl]uwtunmwpntJUWJpG pm
uw~wG .'flnrdwgpwJh mwlj, pu~ wl{bt/1 nLz , flbq.rwflwgt.two mwrw
om~JmGGbrr mwttJwumwGwgdwG hbUJl.Lwuent.J.· tunmwpntjULUJpG 
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pmuw~wG .'flnrdwgpwJ/1 mw~ . hwdbdwLnwpwr ~nrwJhG L4WJliwGGb
rmd: 

L '11 q.bmwJpG gwGgu hqnr ~t, uw~wJG tut1m t : UJumb'l. pn[nr q.b
mbru l)wul[md bG mrL4h~ tbnGwJpG q.bmbr/lG zwrg£! : 1nub[nl[ tunr 
hmGbrnL[, 4n'l.WJpG :PrtmrwgpwJnL[ hnf1bf1G tunGwl{wgdwG[! q.rbpb 
~bG G1.4wummd, l.L hbml.LwL4bu , q.bmbrG wGd/12w4wG Gbrq.nrompJmG 
~mGbG hnf1p 2flWJpG nbctpdp , Gu1l.L hn'l.wq.njwgdwG uGpwggp t.lrw 
1wGrwL4blilnt!=)JWG 4,38 hwqwr gwn.~d mwrwogpG pwctpG t [1Glj
Gmd 1062,6dtG d3 q.bmwjpG 2nLf1 , nru 1 ~d2 hwzl{nl{ ~wqdmd t 242 .1 
hwqwr d3

: 

1w6wtuw~p ~r~Gl{nf1 brwzmr m tunrzwljGbr/1 L4WJdwGGbrmu 
UlW[1WOQGb[1p 2f1WJj1G nbdpdp pw[lb[WL[dwG q.nromd wnw2Glllhb[1p 
GzwGw~mpJmG mGp q.bmbr/1 m dw~brbuwJpG hnugbr/1 wdpwrmd[! 
l.L nnnq.dwG GL4wmw4Gbrn4. oq.U1wq.nromdu: 

L '11 hnf1bf1[! flbnl.Lu 1926p mumdGwuprbt t UdllflGnt.l-Lnq.pGnl{Q l, 
[!ULn onl{/1 dw~brl.LmJPilg mGbgwo pwrorm!=)JntGGbr/1 hwGrwL4t
LnnL!=)JWG mwrwogmd WU\?WUlG[ t dp 2W[1Q hnf1WU1PL4Gf1. 

1. 500-600 d-/1 L[rw· q.nrz ~wl{wl{wqwJpG , 700-800 d-/1 t.lrw · zul
q.wGw~wq.nLJG ~wl{wt.lwqGbfl, 900-1000 d-/1 Ltrw · [bi?GWJ/lG ul.Lwhn
flbfl, 11 00-1700d-p l{rw· wGmwnwJpG hnf1bf1 (dnturwq.mJG l.L flWfl~
Gwq.nLJG) , pG~L4bu Gwl.L hmdmuw~wrpnGwmwJpG hnflbfl , 1700 u-[lg 
pwror mwrwogGbrmu· tb1'2Gwuwrq.wq.bmGwJ/lG hn11.br : 

Ul{bth gwG 70 mwrr wnw2 ~wmwrl{wo WJU mumuGwurrmf:l
JmGGbru . pGwljwG t, ~bG 4wrn'l. h/ldg ownwJbl hnflbflp WflflJntGw
t.lbm oq.mwq.nrMwG m flrwGg wrmwflrn'l.w4wGm!=)JWG pwrorwg
uwG nl'l.flnlPJWUp nrl.Lt q.nroGw~wG L~/12ngummuGbr dzwljb[nt hw
UW[l , uwljwjG hwumwmmd bG WJU ttJwum[! , nr L '11 UlW[lWOQnu) 
ol.Lwl[nrl[w6 hn'l.bfl[! hpuGw~wGmu pnLJl ~wu li/12w4 hmdmuwgl{wo 
bG l.L hwrmum bG ~wrpnGwmGbrnl{: 

UflflPbl?wGp q.pmntpjntGGbr/1 wljwl)bdpwJp ~n'l.lipg (ULbQL4bf1nt[ 
Q.lf. 1979) ~wmwrl{bl bG UflflPbl?wGw~wG tuU1. WJ'1 [:ll{ntli l.L L 'lrlf 
mwrwogp hnflwtrnqwJpG mumuGwurrmpJmGGbr l.L WJfl GJmpbr/1 
h/ldwG L[rw ljwquL[bL hn11.wtrnqpnG l.L hnflbr/1 L4WhL4wGnt!=)Jwr, 
1:600000 uwuzmwpp gwrmbq: Um gwpmbqwq.rwljwG GJnt!=}bflQ 
upwjG [!GI)hWGnt[l L4WU1ljbf1wgmu bG UlW[PU U1Wf1WOW 2f12WGntL' 
ol.Lwt.lnrl[wo hpuGwljwG hnf1Wlil/lL4bf111 l.L flflWGg trnqwgl{w6ntpJwG 
dwupG: 

2 .Lf .U[bQL4b[lnl{[! L '11 mwrwogmu wGI?WUlb[ t hbml.LJWl hnf1w
Ul/1L4bf1[! . w) [b1'2GwjpG untuflWI)W[l~Gwq.nLJG, p) tbnGwwGmwnwJpG 
'1Wfl~Gwq.nLJG,(m/lL4/l~. ~wrpnGwmwJpG , ~rwq brol[wo) , q.)l bnGwwG
mwnwJpG flWfl~Gwq.mJG hbmwGmwnwJpG (mb'l.-Ulbfl 4rwqbrol{wo . 
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wliljlnt.flnulu, ~Gi tunue, hGwpwl{npm~JmG Ljmw wl{bl~ liwGpwliwuG 
pGm~wqrbl L '1=l hn11br~ qbGbm~LjwwpmwrwwljwG wnwG<'lGwhwm
Ljm~JmGGbru: 

Ubp obne~ mw4 mGbgwo uwhliwGwljlwlj G]m~br~ wliljlnljlmliu 
hGwrwt.lnrm~JmG t mwt~u hwliwnnm pGm~wqrbL L '1=l hn11.bru: 

rGiUjbu Gzt.lbg, L '1=l mwpwoemli hn'l.bfl[! tnb'l.wpwztul{wo bG 
nL'l.ll.W<'l~q qnm~wljwGm~JWG op~Gwiwljlm~JWlip: Umnpl.t pbpl{mli t 
L '1=l-mli mwpwol{wo h~liGwljwG hn'l.wtn~Ujbp~ hwliwnnm pGm~wq~-

ru: 

LI:Jf7uwtlwpqwqbmuw;/lu qnmm hni]GflfJ. UJu hn'l.bfl(! mwpw6-
l{mli bG onl{~ liwljbpl.tmJ~~g 2000-2100 li-~g pwp<'lp uGLjw6 mw
rwoeGbrmu l.t qpw11bgGmli bG 30,9 hwqwr hbljmwr Ljwli hwGrwUjb
mm~JWG uG11hwGmr mwpwoe~ 7,0%-u: 'lpwGe Gbll. zbrmn4 mw
rw64mli bG Unnt.l~ l.t '1wrwpw11~ tbnGwz'l.~wGbp~ pwp<'lf1W'1~f1 liw 
ubpmli: LbnGwliwrqwqbmGwJ~G qnmmli <'ll.twl{npl{bL bG tbnGwliwp
qwqbmGwj~G riliWJ~G, tbnGwJ~G liwpqwqbmGwmwljlwumwGwJ~G l.t 
tbnGWJ~G '1Wf1iGwqnLJG liwpqwqbmGwgl{wo hn11br : 

Lbnuwtlwpqwqbmuw;/lu 6tlw;/7u hni]Gflf! qpw11bgGmli bG 16,4 
hwqwr hbljmwp (UGI'fhwGmp mwrwoe~ 3,7%), pGnpnzl{mli bG Ll.br~G 
zbrmbr~ lintq qmGwl{nrl{wom~Jwlip, h~liGwljwGmli 10-20 uli-~g 
Li~Gil.t 30 uli hn'l.wzbpm~ hqnrnL~Jwlip , 1 0%-~g wt.lbt~G hmlimu~ 
UjWpmGwljm~Jwup, 4w4wl{wqwJ~G libtuwG~LjwljwG Ljwqlinl{ m pw
L!wljwG Ljlmtur LjwnnLgt.lwoenl{: Uml{bpwhwJwg LWG2brmli (hwmljw
UjbU hJnLU~UWJ~G) , npmb11 hn11bru tpnqwg4w6 ibG, hn11wzbrm~ hwu
mm~JmGu libo t· wnwG<'l~G mb'l.bpmli Ljwrn11 t hwuGbt u~Gil.t 
70-80 uli , ~ulj libo ~bem~JmG mGbgn11 tpnqwgt.lwo LWG2brmli GntJ
G~ulj 5-10 uli: UnwGo~G mb'l.brmli , hwmljWUjbU tWG2bfl~ 2flPWctwG
Gbpmli m bG~W2flpwctwGGbpmli hwGif~Ujmu bG libpljwgwo owmw
mbuwljGbp~ btebr: 

lbnuw;ftu tlwpqwqbUJuWUJWtj1WUUJWUWJ/7U hn!]Gfl[J <'ll.twt.lnpt.lbL 
bG hwlibuwmwpwp inf1WJ~G UjW]liwGGbpmli ' E~pu l.t n~wpw~ tbnGb
[1~ hwrwt.lwJ~G LWG2bpmli l.t qpw11bgGmli bG 4,3 hwqwr hbljmwr 
(1 ,0%): UJu hn11br~ r.iliwzbrmu Ljlner t l.t ni hwuwmwpwo, ~u4 
umpmljmmpwG ~nLJL t wpmwhwJml{wo: =lmlimu~ UjWpmGwljm~Jm
Gu hn11~ l{bp~G zbpmbpmli hwuGmli t 5-6%-~, mGbG Ljwl{wLj_wqwJ~G 
libtuwG~LjwljwG Ljwqli : =ln11wzbrm~ hwumm~]mGu, LjwtuLJ.wo nbt~b
:J>~ UjWJliwGGbp~g l.t trnqwgLj_wom~JwG wum~r.iwG~g, hwuGmu t 
15-20 uli-pg u~Gil.t 25-30 uli: ~tpnqwgl{wo mwpwom~JmGGbpmli hn
'1~ hqnpm~JnLG(! Ljwrn'l. t L~Gbt li~Gil.t 40 uli l.t wl{bttJG: Uml{bpwhw
JWg (hJmu~uwJ~G) itrnqwgl{wo m hwlibliwmwpwp ni libo ~bem~-
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JWU LWU2bflnLU hwul)tlU~nLU bG unLJGtw~ hqn[l hni'J.b[l, npmb'l. hni'J.W
zbpmp hwummpJnLU[! 50 uu-pg wt.l.bLpG t : 

Ltnuw;ftu fJWflzuwqm;u uw[7qwqtmuwgljwo hmztfll! hwGI)p
UJmu bG hwuwmwpwo wGmwnwhwml{wo mwpwompJmuGbpmu Lt 
oq.mwq.npol{mu bG npUjbu wpnmubp: u~wpwq.pl{ni'J. bGpwmpUJp hn
'l.bfl[! qpwi'J.bgGmu bG ZnLfl2 10,2 hwqwp hb~mwp(2 ,3%) : UJu hni'J.bfl[! 
LbnGwuwpq.wq.bmuwJpu 6uwJpu hni'J.bppg mwppbpl{mu bG ppbGg wu
pwgwo ~wnmgl{woenl{ Lt [!G~mqwGuwG umpm~mmpwJnl{: ,ni'J.W· 
zbpmp hwummpjwu, hmumup UjWflnLUW~nLPJWU, ubtuwup~w~w(j 
~wqup mbuw~bmpg LbnuwJpG uwpq.wq.bmGwmwlflwumwGwjpG 
hni'J.bppg wnwG~GwUJbu ibG mwppbpl{mu : 

LbnGwuwpq.wq.bmGwJpG q.nmm hni'J.bflu oq.mwq.npol{mu bG hpu 
Gw~wGmu npUJbu wuwnwJpu wpnmubfl Lt hwuwpl{mu bG wGwuGw
UJWhmpJwu qwpq.wguwG ~wpltnp pwqw: Uw~WJu ubLpnpwmpl{ up-
2ngwnmuubp iPflW~wGwgGbLm UJWm6wnnl{ (hwm~wUJbu l{bfl2PG 10 
mwppGbppG) LbnGwjpG wpnmGbpp ublpnpwmpl{ l{p6wW[! pwl{w~wG 
l{wmwgbL t . mdbi'J.WQbL bG tpnqwJpG UjpngbuGbp[! , G~wml{mu t pm
uw6w6~p J?WJJ?WJnLO m mbuw~wJpu ~wqup tw~wG LflnlflntumpJmCi
Gbp: UJu pnlnflp hbmltwGenl{ qq.wLr Gl{wqbL t wpnmGbpp WfllnWI)fln 
I'J.W~wGmpJmG[! : 

Ltnuwwutnwnw;ftu qnmm hn!]lifll! UJu q.nmm hni'J.bfl[! q.ltuwl{n
flWUJbu mwpwol{mu bG onl{p uw~bpltmjppg 1000-2000 0 pW[l~flnLp
JWU l{pw Lt qpwi'J.bgGmu bG 240,7 hwqwp hb~mwr ~wu hwGpwUJb
mmpJwG [!GI)hwumr mwpwoer 55,1 %-[! : ,puGw~wG hni'J.wmrUJO 
LbnGwwGmwnwjpG I)Wfl~Gwq.nLJG hni'J.WlnpUjG t . np[! hwGI)bu t q.WlPU 
~pwqbp6l{w6 (q.nmm l{bppG uwumu) . mpUjp~ (q.nmm UP2PU uwumu) , 
~wrpnGwmwJpG (q.nmm umnrpG uwumu) : UGmwnwqmr~ mwrw
ompJmGGbro mwlflwumwGwgl{wo bG Lt Gbp~wJwgl{mu bG nrUJbu 
LbnGwwGmwnwjpG I)W!liGwq.nLJG mwlflwumwGwgl{wo: 

LbnGwGmwnwJpG llWr~Gwq.nLJG hn'l.bflpG punrnz t 2-3uu hwu
mmpJwup wGmwnwjpG PW'l.PJ?P wn~WJnLPJnLGQ , hwmp~woG~mqw 
JpG umrnt~mmrwG, pu~ umnrru zbpmbrmu ~G~mqwGuwG umrmW
mmrwG: =1ni'J.wzbrmr hwummpJmGo 30-50 uu t Lt wl{bLpG , hmumul, 
UJwrmGw~mpJmGo hni'J.p l{brpG zbrmbrmu mwmwGl{mu t 5-8%-11 
uwhuwGGbrmu: UJu hni'J.bro hpuGw~wGmu mGbG ~wl{wJpG , wnwG
~pG mbi'J.brmu· ~wl{wl{wqwJpG ubtuwGp~w~wG ~wqu : 

,wuwmwrwo wumwnwhwml{w6 m upumbuwmjl~ wrwobgl{ni'J. 
mwrwoeGbrmu tpnqwJpG UJrngbuGbpo pwl{w~wG qwrq.wgw6 bG 
UGmwnjl pwgwmGbrmu QG~wo hwpp mwpw6mpjmuubflQ unl{npw
PWfl uzw~mu bG, jlu~ lWG2brtJ hni'J.WillWflWOQGbro oq.mwq.np6l{mu 
bG nrUJbU wrnmGbp : 
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ICh/lmmutfl/1 tnw{7wotJwu qnmm hn!]Gflf! (unturwllwr~Gwq.nLJG) 
qpwi'J.bgGmu bG 41,5 hwqwr hb~mwp (9,5%) , mwrw6l{mu bG onl{p 
uw~brltmJptJg 500-1 OOOu pwr~rmpjwG t.l.rw. GuwG mwrwoeubrntu 
plflmmGbrtJ hbUl ub~Ulbi'J. w6mu bG Gwlt tunmwpnLJubr . WOW2WgGb
lnt.l. JnLrwhwmm~ pmuw~wG ~nruwgtJw: 

UnturwllwriGwq.nLJG hni'J.bro mGbG ur21lG hqnrmpJmu, mb 11 -
mb'l. 11rwGe hqnr bG: ,n'l.wzbrmr hwummpJmuu hwuGmu t 
30-50uu-r Lt 11bn wt.l.bLtJG: 4wtul{w6 nbLtJb~p UJWJuwGGbptJg m tpn
qwgl{w6mpJwG wumtJ6wGtJg, hmumutJ UJwrmGw~mpJmu[! hn'l.r l{b
flpG zbrmbrmu hwuGmu t utJG~Lt 5%-tJ , mGbG 6wur Lt utJ2tJG ~wl{w
l{wqwJtJG ubtuwGtJ~w~wG ~wqu: trnqwgl{wo mwrwompjmuubrmu 
hni'J.bro uw~wl{wqnp bG (20-30 uu) pmn hmumuwgl{wo (2 .5-3,0%) , 
uwuwup ~uwtuewJtJG: 

Uju hn'l.bro l{wi'J. q.wrGwGQ. mz wzGwGQ , GntJutJu~ MnwG UlUlJ? 
wupuGbrpG oq.mwq.nrol{mu bG npUjbU qJnLI'J.Wubr~ wrnmubr: rG
mbGutJl{ wrw6bguwG m l{wnbLwlflwJmr hwJpwpuwG hwuwr utJumb
uwmr~ hwmmuGbrtJ UjWU16wnnl{ pmuw~wGmpjwG m hni'J.WJtJu 6w6-
~nLJPtJ t.l.l16w~o mwrbg-mwrr l{wmwGmu t: 'T)wmwhw~wG i t. np 
2WU1 Ulbi'J.brmu Guw(j mwrw6mpjntGGbp[! I)Wr~bl b(j UbLWl{WjpG 
brltnLJpGbrtJ wnw2wguwG hjluGw~wG o2wtuGbr: 

Swt/lwumwuw;ftu u wuwli/wtnwtnwt/lwut.nwuw;ftu qnmm hn!]t
fll!- SwlflwumwGwjtJG Lt wGwUjwmwmwlflwumwGwJtJG q.nmjlGbflQ 
QGI)q.p~mu bG hwGrwUJbmmpjwG mwrw6Qp GwtuwLbnubrG m ~p g 
hwrpmpJmGGbro Lt qpwi'J.bgGmu bG 52,4 hwqwr hb~mwr (12%): :>np 
mwlflwumwGwJtJG Lt wGwUJwmwmwlflwumwGwJjlG q.nmllubro . L '1=1 
mwrw6jl LbnGwq.rw~wG UJWJOwGGbrtJ wnwG~Gwhwm~mpJmuGbpp 
zGnrhtJl{, ~wr6bu pb utJwhJmul{mu bG zwm mb'l.brmu Lt u11rpb2wup 
hni'J.WqbmGbro WJI) br~m hni'J.WJtJu q.nmtJGbrQ [!GI)q.r~mu b(j ub~ q.n
UlnL 2112WGwl.jubrmu: Uupni'J.2 hwrgo ~WJWUnLU t UfllUUnLU, nr ~w
JWUUlWGtJ hni'J.wq.bmubro wGwUJwmwmwlflwumwGwJ!lu q.nmnul 
uzw~nt.l.r hni'J.b[l[! WU2Wmmu bG nrUJbU uwrq.wq.bUlUWJ!lu q.nrz nnn-· 
q.bLil hni'J.br. pu~ UllrPb2wGtJ hni'J.wq.bmubro· zwq.wGw~wq.mJG nnn
q.bLr hn'l.br: 

UJu q.nmtJGbrmu ~Ltwl{nrl{mu bG LbnGwJtJG pwg zwq.wGw~w
q.mJG (7,5 hwqwr hb~mwr ~wu hwGrwUJbmmpJwG oGI)hwGmr mw
rw6etJ 1 ,7%) . LbnGwjpG zwq.wGw~wq.mJG (11 6 hwqwp hb~UlWfl ~wu 
2,7%). LbnGwjpG umq. zwq.wGw~wq.mJG (20 1 hwqwr hb~mwr ~wu 
4,6%) Lt zwq.wGw~wq.mJG nnnq.bLil (13,1 hwqwr hb~mwr ~wu 3,0%) 
hni'J.bfl: 

Cwq.wGw~wq.nLJG nnnq.bLil hni'J.bro mwpw6l{mu bG UwrmwWbfl
mjl Lt UwrmmGm 2fl2WGGbpmu. mGbG pwl{w~wG 6wur obtuwGrWw-
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4wG 4wqll (4wt.twJ~G 4wll6wGr 4wt.twt.twqwJ~G), hnll.wzbfllll~ pwt.tw-
4wG !lb6 hqn11m~JmG (50-60ull l..t wt.tbL~G), UlWI1mGw4mu bG 3-3,5% 
hmllmu, t.twnnl'}wG!lwG Uli111nL4lilnLI1W , UjWI1nLUW4nLU b(j ub6 QWUW-
4~ 4w11pnGwlilGb11, hnll.WJ~G LnLOnLJ~~ nbw4g~wu ub6wuwuwup ~nLJL 
h~uuwj~G t: 

LbnGwJ~G zwqwGw4wqmJG hn11.b11U h~uGw4wGmu lilWI1w6t.tmu 
b(j LWG2bl1~ t.1.11W , mGbG 4wt.twt.twqwj~U ubtuwG~4w4wG 4wqu, hm
umu~ UlWI1mGw4m~JmGu hn11.~ t.1.bl1~(j zbfllilb11nLU , 4wtut.tw6 tl1nqwg
t.twom~JWG WUU1~6wG~g m nbL~b4>~ UjWJUWGGbl1~9. lilWUlWGt.tmu t 
3,5-4,0%-~ uwhUwGGb11mu: 4.w11bLwhn11.b11mu hmumu~ gwuw4u 
2,0-2,5-~g u~G!Lt 3,0-3,5%-~ uwhuwGGb11mu t : UJu hn11.b11G mGbG hw
li1~4w4Gll4wJ~G Ulill1nL4lilnLI1W, pnln11 bG~Wlil~Ujbl1(j tL 4w~pnGWUlW
J~G bG l..t mGbG ~nLJL h~UUWJ~G nbw4g~w: 1nll.wzbl1lll~ hwulilnL~JnLUIJ 
30-50 uu-~ uwhllwGGb11mU t , hwfl~ lilWI1WOnL~JmGGb11nLU , hwli14w
UjbU umq zwqwGw4wqnLJG bG~wlil~Ul~ hn11.b11mU, hnll.wzbl1lll~ hwu
lilnL~JnLGIJ hwowtu hwuGmu t 60-?0uu- ~: 

CwqwGw4wqmjG hnll.bl1(j IJUI'}hWUnLI1 wnuwup U1Wf1Pbl1 WUU1~-
6w(j~ t11nqwgt.tw6 bu, wnwull~G lilWI1WOnL~JmGGb11mu ' QWflQWI1nlil 
m tuonlll : 

nnnqt.tnll. zwqwGw4wqmJU hnll.bfl(J pwt.tw4wG PWI1lil1 Wfl· 
lilW'111nll.w4wGm~JmG mubu: UJI'}lllbll. 4buuw4L~UWJw4wG UlWJUwu
Gbl1[! u~wGqwllwjG pw11bUUjWUlil b(i u~ 2WI1Q wrctbgwt.tnl1 uzw4m
PnLJUbl1 w6bgGbLm hwUWfl (tuwll.nll., hwgwhwlll~4 . Ujlil'l.WlilmGbfl, 
pWG2WI1·PnUUlWUWJ~G uzw4mpmjUbl1, owtuwtunlll , Gmn l..t WJLG): 
u~zlll wq11nlllbtuu~4w 4~rwnbLm UlWJuwGub11mu 4wl1bL~ t ulilwGwL 
2Wlll PWfllll1 pbi1Q: 

CwqwGw4wqmJG hnll.bflmU uzw4mu bG hwgwhwlll~4. Ullil'l.W
lilnLGbl1, 4WI1llln4>~L PWU2Wflbll.b(j (2flnt.t~ UjWJUWGGbrmu) . otuwtunlll , 
4bf1WJ~G tunlilwpmJUbl1 m WflUWlilWUjlilnLil.Ubfl l..t WJLG : PwJg bfl411w
qnrom~JmG[! h~uuw4wGmu t.twrt.tmu t wG2fl'1~ l.llWJilwGGb11mu, n11~ 
UjWlilOWnnt.t uzw4wpmJUbfl~ pbflQWlilt.1.nL~JnLU(J tu~ulll UjWJUWUW
t.tnf1t.tw6 t lilWI1t.1.W 4L~UWJW4wG UjWJUWGGbflnt.t: ~fl~ qn[16nG(J, hwlil-
4WUll::iU pwg zwqwGw4wqmJG l..t zwqwGw4wqmJG hn'l.bfl~ lilWI1WO
uwG uwhuwGGbflnLU, hwuwrt.tmu t n11n2~! l..t l'}flWunt.t t ub6wUjbu 
UjWJuwuwt.tnl1t.tw6 4~11wnt.tn11. wql1nlilbtuG~4w4wG u~2ngwnmliGb11~ 
w 11 '1J n L G w t.1. b lil n L ~ J n L G u: 

Qtmwhmftunulifl/1 hnrzlifl[!.' CfbUlwhnt.t~lilGb11mu {!L.twt.tn11t.tmu bG 
qblilwhnt.1.lilWI'}WI1Wt.twui'}WJ~G hn11.b11. n11nug qpw11.bgGmu bu 3,4 hw
qwl1 hb4lilWI1 4wu hwGI1WUjblilnL~JWU IJUI'}hWUnL11 lilWflWOQ~ 0,8%-u: 
UJu hn11.b11u hwG11~lllmu bG h~uGw4wGmu wGUjWlilWlilw~wulilwJ~G Lt 
!nl1lilW~wulilwGwJ~G qnlll~Gbrmu : '111wGQ ctwuwGw4 wn ctwuwGw~ 
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hbll.bll.W2flbl1nt.t 2f1W6w64 bG L~Gmu : Unt.tni1WPWI1 U~2W4 hqn[lnL~JWU 
hn'l.bl1 bG' hnll.wzbfllll~ hwulilnL~JnLUIJ hwuGmu t 40-50 uu-~. hwGI'}~
UjnLU bG Gwl..t hqn[l hnll.bfl: 1mumu~ UjWI1mGw4m~JwG Ulbuw4blll~g 
qblilwhnt.1.lilWI'}WI1Wt.1.WGI'}WJ~G hnll.bl1[! !bG q~2mu zwqwGw4wqnLJG 
hn11.b11~G ' hnll.~ t.1.bfl~G zbfllilbflnLU hmumu~ QWGw4[} hwuGmu t u~G!Lt 
3-4%-~ : 

C+blilwhnt.1.lilW'1WI1wt.twGI'}WJ~G hn'l.bi1U h~uGw4wGmu nnnqnt.t~ 
bu: UrwGgmu uzw4mu bG Ujlil'l.WlilmGbl1, 4WI1llln4>~L pWU2WI1b'l.b(i l..t 
WJL (j : 

P um~wq11bLnt.t L '11 hnll.bl1[!. wGh11wctl::izli1 t 4wGq wnGbL u~wG
qwuwJG GUjwulilwt.tnl1 4bGuw4L~UWJw4wG UlWJUwGGb11mu qlllut.tn'l. 
WJ'1 hnll.bfl~ WfllilWI'}[lnll.W4wGm~JWU pw11{!11wguwG U~ QWU~ hw[lgl::i-
11~ t.1.11w, nrnG.Q q[lb~b hwt.twuwUjbU t.1.bi1WPbl1t.tmu bG uzw4nt.t~ hn'l.l::i-
11~ lilWI1wMwG uwhUwGGb11mu qlllut.tnll. pnLnl1 hn'l.Wlll~Ulbi1~G : 

L '11 lilWI1woemu hwowtuw4~ 4r4Gt.tn'l. bi1W2lll~, tunl1zw4Gbr~ 
m U~UUlbUWli1~4 qn116n11. QWU~Ubfl~ l'}bU W4lll~t.1. UjWJQWI1 4wquw-
4bf1UjbLnL l..t w6bgt.1.nll. uzw4wpnLJUbl1~9 4WJnLU m PWI1{lfl pb[lQ WUjW
hnt.tbLnL UUjWlilw4nt.t wGh11wctbzlil t ~flw4wGwgGbL U~ 2WI1Q tunznfl 
uwuzlllwp~ ubL~ni1Wlil~t.1. u~2ngwnmuGb11: 

uwtu 211WJ~U nbunL[lUUbl1~ WI11'}JnLUWt.1.blil oqlllwqni10UWU U~2n
gnt.t wGh[lwctbzlil t qqWL~ IJU'1WI1{lw4bL 211nt.1.~ hn'l.WlilWI1WOnL~JnLU
(jbi11J: UJ'1 GUjwlilw4nt.t wGh11wctbzlil t ~flw4wGwgGbL Gwtuwlllbut.two 
u~ ZWflQ tunznl1 211WUPWI1Ubl1~ 4wnmgmuu rawi1~Wil , rztuwGwqblil, 
4wl14wn, PWLnL2W qblllbl1~ t.1.11w : n! tunzn11 211WUPWflUbfl 4wflbL~ t 
4wnmgbL Gwl..t tuw!bG, Srw4blll, 4.wrwGI'}w , Uuwrwu, tunuwzbG, 
sn 11 Lt wn qblllbfl~ t.trw. wGhrwctbzlilm~JwG l'}bUjQnLU m'l.b4gbLnt.t 
'111WUQ 2flhWG 4WJWGGbrnt.t: uuwG U~2WgwnmuGb[l~ ~flW4wGwgmuu 
hGwrwt.tnrm~JmG 4lllw ubL~nflWlil~t.t 4>nu11u 25 hwqwr hb4li1Wfl~9 
hwugGbL wt.tbL~ QWU 80 hwqw[l hb4li1Wf1~ : 

t11wzlll~ m tunrzw4Gbr~ 11bu w4lll~t.1. UlWJQWfl 4wquw4bfll.llbLm. 
~G!Ulbu Gwl..t u~ulilbUwli1~4 qnr6n11. gwum pwgwuw4wG hblill..twGe
Gbru t.tbrwgGbLm GUjwlilw4nt.t wGhrwctl::izlil t qwGqt.tw6wJ~G t.twrl::i
LWhnll.bl1~. ~U!UjbU Gwl..t ub6 ~bQnL~JnLUUbflnLU h~UUW'1flt.1.W6 UjlilW
Il.nL, tuw11.n'l.~ Lt ~~bum wJq~Gbfl~ uwhuwGGbrmu h~uGWI'}flbL zmr2 
1200 hb4li1WfllllW2lill.llWGw4wG wulllwnwzbfllllbfl : 

L '11 lilWflWOQnLU uw4bflbUWJ~G m WflUWlilW4wG pwflbLwt.tuwG 
bG~w4w bu 2nLfl2 70 hwqwfl hb4li1Wfl l'}bqflWI'}wgt.two Wflnlllubfl, 
pmuWUjWlilt.1.bLnL 4wfl~Q mGbG ub6 ~bQnL~JmGGbfl~ t.1.f1W 1JG4w6 U~ 
QWU~ lilWUUJW4 hwqw[l hl::i4li1Wfl tunUjWU hn'l.bfl : 
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=1uuunns U4uUr4 U"1=! tr4rutrr =Jnrttrr uuuru 

U"1=! bpl!pGbpr [!U!lhwGmp l11Wf1LU6Q[! 2227 litG hbl!l11Wf1 t: ubp
l!WJmliu qJnL'l.WlilulilbumpJwG lib2 oql11wql{np61{mli t 610 litG hb4-
l11Wf1 , nprg l{wpl:itwhn'l.bf'liJ l!wqlimli bG 233 litG hl:i~l11W[1[!, rul! liwp
qwqblilrGGbpG m wpnl11Gbp[!' 377LitG hbl!lilwp: 

=!Jmururg !lbl.liP hwpwl{ G~wlilbtrnpbG lflntul{mli bG ~bGuw~t~
liwJw4wG LliWJliwGGbp[!, hn'l.WOW2WQGnll. liWJ['lLUlilbuw~GbpG m WJL 
qnp6nGGbp, npnGp !J wnw2 bG pbpmli l.11W[1pbp hwlill!nLpJmGGbp m 
hwlill!wGrzGI:ip mGbgn11 hn'l.bf'lP oliwl{npmli : U"1=! bp~pGbpr hn 11wJrG 
6w6~nLJp[! !WlflwqwGg pWf1'1 m pwqliwqwG t !J [!G!lq['l~mli t qpbpb 
pntnf1 hn11wJrG l11rl.llbf11J : UJulilb'l. gwJlilmG wpl11whwJl.111{w6 t hn 11t 11 r 
hnprqnGw~wG qnlilrw~wGmpJmG[! : 

U~=! bp~pGbpp l11W[1W6pmli o!Jwl{npl{bt bG Lip zwpQ hn'l.WJPG 
l11Pl.llbf1 lilnLU!lf'lWJPG, Llln 11q ntwJpG, ISliwl.llnllq ntw J~G , lSwhlSwl.lln llqn
LWJPG . lilnp~wowhlSwJrG, owhlSwJrG. lintupwqnLJG wGlilwnwJrG hn
'l.bf'l , u!Jwhn'l.bf'l , zwqwGw~wqnqG, qnpz l!ruwwGwl.llwlilwnwJrG hn
'l.bf'l, lintupwhn'l.bf'l, W'l.ntl11Gbp m Wtl!wtrGbp , l!wplipwhn'l.bf'l, 'lbll.GW
hn'l.bf'l, qblilwhml.lilwJrG hn'l.bf'l : 

U"1=! , bp~pGbpp l11W[1LU6pp ZnLf12 30%-[! qpw11bgGmli l:iG tbnGw
JPG liwpqbp[!, nplilb'l. hn'l.bf'l[! l11Wf1W6LI_w6 bG nL'l.'l.Worq qnlilrwl!w
GmpJWG oppGw~wlflmpJwlip : 

UJdli I"' .U.4wmf1r!Lir tulipwq.pmpJwlip 1982 p nmubpbG tbqll_nl{ 
h[1Wl11Wf1LU~I{w6 «=ln'l.wqrlilmpjmG» !llUUWqf'lQP Gjmpbpp hpliwG 
Ll_pw hwliwnnl.11 G~wpwqpbGQ U"1=! bp~pGbpp hpliGw~wG hn'l.WlilPl..llb
[1[! , llf'lWGg LUOW2LUQliWG LliWJliWGGb['l[! , wztuwphwqnw~wG lilb'l.W
pwztumli[!, hrliGw~wG hwlil~mpJmGGbp[! , qJm'l.Wl11Gl.11buw~wG oq
lilwqn p6mli[! : 

smvwu3ru qnsm =Jnrttrc 

SntG!lf'lWJrG qnlilrG l11W['lw61{w6 t U"1=! bp~pGbpr wlibGwhjmur
uwJrG liwubpmli !J qpw11.bgGmli t 180 litG hb~l11Wf1 lilwpw6mpJmG 
~wli 8,1 %-[!: SmG!lf'l~Jr ~trliwG pGnpn21{mli t lilwpb~wG or2ru 
gw6p 2bf1linLpJwlip (0 -rg gw6p), lilliw~wG gmplil Mbnnl{, ~wpo w
liwnnl{ u lilb'l.mliGbpr Qr~ pwGw~nl{ (200-300 lili) , ru~ lilnLU!lf'lWJP 
wplilililJwG liwumli, np[! U"1=! bp~pGbpr bl{pnlllw~wG liwur hJmuruG 
t hwliwpl{mli, lilb'l.mliGbp[! hwuGmli bG 400 lili-r : qntnp2wgmliG 
wGG2wG t (litl2Gr:! ~r qbpwqwGgmli 50 lili), o11r hwpwpbpw~wG tun
Gwl{mpJmGG wlinwGo zwlil pwpop t: ::>Gw6w6~r n~ Lib6 2 bpl11~ 
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hblilliWGQn\{ hn'l.[! db6 tunpmpjWG l{pw uwn~mli t, ru~ npnz tunpmp
JLUU l{pw WJG hwl{bpd uwnw6 t: UJU qnl.11mli Lib6 l11Wf1W6mpjmG bG 
qpw11.bgGmli owhrlSGbpG m tlSbp[! (178 litG hb~l11Wf1 ~wli 2nLf12 
9,5%): SmG!lf'lWJrCi qnlilrG hrliGw~wGmli wGlilwnwqmp~ t. npu 
hblilliwGQ t gw6p 21:iplimpJwG !J uwnw6 zbplilr wn~WJnLpJwG : :btn
pwu w11pwl11 t. hwqr4 250-500 U1Wf1pbpl.11buw~r pnLJubp bG hwG!lr
Lllmli : LwJG l11Wf1LU6mli mubG liwlimnGI:ip[! (b'l.2bf1mGbpr hpliGwl!wG 
4bf1[!}, QWf'lLUQnuGbp[! , pn2tubf1[!, q wGwq wG plflmlil Ci bp[!: 

SmG!lf'lWJPG qnlilm nbttlb~[! hpliGwl!wGmli hwpp t. PWJ9 l!wG n~ 
pwpop plipbp: =!n'l.P hqnpmpJnLUIJ lilnLU"lf'lWJP Lib6 liwumli ~p qbpw
qwGgmli 20-30 ud, Up!JlililJWG Upprpmli ' 20-25 uli , 3wl!ml11rWJP 
hJmurumli ' 3-9 uli: =!nLlimup pwuw~[! l11Wl11WGI{mli t 1-2%-r uwh
LiwGGbpmli, rul! wnwGopG !lbl.l1Qbf1mli hwuGmli t 8-15%-p: SmG!l['lW
JPG qnlilm hn'l.l:if'lG wll.QWlil bG pnqubprG wGhpwdbzlil uGG!lWf'lWf'l 
l11Wf'lf'lbf'lr9. mGbG pwpop ppl{mpJmG, pmJL bG hwqbgw6 hplipbpnl{: 
SmG!lf'lWJrG qnlilnLli l11W[1bgl11Wf1P [!UilWf'lOWL!I{mli bG qJnL'l.WlilGlilb
uw~wG li2w4wpnLJubppG hwlill!wg\{n'l. gwGQWl11Wf1W6mpJmGGbpo: 
UJUlilb'l. wiSbgGmli bG pWU2LUf1l:ill.bG (l!Wf'lliln~pt. ~W'l.Wlip, qwqw['l , 
pn11.l! u wJLG) !J hwgwhwlilr~wJpG Lizw~wpmJubp (wznpw !J qwp~) : 

SmG!lf'lWJrG qnlilm hn'l.bf'lr 4mtl11mf1w4wGwgliwG hwliwp wGh 
pwdbzlil t hn'l.bf'liJ ~npwgGI:it m twl{wgGbt llf1LUGg O!lWlflntuwGwl!mp
JnLU[! , hqnpwgGbt Lj_wpbtwzbplil[!, pwpbtw\{bt Gpw 2bf1liWJrG nbdt'lliiJ , 
l{bpwgGbt hwl{bpct uwnw6 zl:iplilr pwgwuwl!wG wqflbgmpJmGo pnLJ
ubpr wor m qwpqwgliwG l{pw , pwpopwgGbt ~bGuwpwGwl!wG Lll['ln-
gl:iuGbpr LU~lilr\{ntpjnLUIJ !J wnG: 

UJ!l hn'l.bf'lr 4nLLl11nL[1LU~LUGwgliwG m qJnL'l.WlilUlilbUW~WG oq-
l11wqnp6liwG hwliwp !wlflwqwGg l!wp!Jnp GzwGw~mpJmG mGr qn
liw'l.pr, U1nf1~t'l . hwGQWJrG LlllUf1Wf1l11WGJmpl:if1r 4rf1wnmlio . npnGp n~ 
lirwJG hn'l.IJ hwpulilwgGmli bG wqnlilnl{ m hwGpwjpG uGG!lWf'lWf'l 
l11Wf1f'lb[1n\{, WJLU pwpopwgGmli bG hn'l.P ~l:iGuwpwGw~wG W~lilp
l{mpjmGG m twLtwgGmli Gpw 2bf1liWJPG !J O!lWJpG nl:idt'lliGbpo: 
4wp!Jnp GzwGwl!nLpJmG mGr Gw!J ppm hn'l.bf'lr 4f1wgmlio : UJu u m
f'lrZ lir2ngwnmliubpr ~rpwnmli[! hGwpwl{npmpJmG t lilwtru qqw
trnpbG lflntubtlilmG!lf'lWJPG hn11 bpr l!mtlilmpwl!wG !{row~[!: 

su3qU3r uusunu3ru qnsm =Jnrttrc 

SwJqWJP wGlilwnwjpG qnlilpG QG~w6 t lilnLU!lf'lWJPG qnlilmg hw
pwl{ !J qpw'l.bgGmli t hu~LUJLU~LUG l11W[1LU6mpjmG, ~G ~L4bU tl{pnl.4W
jnLli , WJGL4bu tt Uupwjmli: Uju qnlilm [!UflhwGmp l11Wf1LU6mpJnLUIJ 
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4wtULt.w6 4nqmmrw4wGwgowG wumpriwGpg, WJU hnll.t:ipmu 
hmomup pwGw4o 4wrm11. t mwmwGLl.tiL 1-1,5-pg opG~l.L 4-5, wGqwu 
6-7%-p, hnll.wzbflli1P hwummp)mG[f 15-20 uo-pg opG~l.L 40-50 uli l.L 
wLl.tiLpG , 2flWJpG pwzll.w6pp pH-o' 3-3,5-pg UpG~l.L 5,5-6-p ll wLttitpG, 
hpopt:irmll. hwqt:igLtw6mpJwG wumpriwGo' 55-75%-p uwhowGGt:ipmli 

t: 
4mtmmpw4wGwgLl.w6 hnll.ti[1mU Uzwl!mU tiG wznpw, gnpt:iG , t:i -

qpll.jmWgnpbG, Ltmz, L!wpmn~PL l.L WJL pWU2W[1Gil.bG uzw4wpnl)UG[1 , 
wpUWlflWUjlflnLil.Gtip, hWL11Wll.jlflnL11.Ubfl ll wnG: tlpzm wqpnlip2ngw
nmUGtip 4PflW11GLnL I)GUjpnLU uzw4Ltnl1. pnl)ubppg 4Wf1GLP t WUjWhn-
Ll.tiL pwl{w4wG pwpop pbpp: 

uu~uU3ru ~nrttr 

UGmwnwowpqwqt:imGw)pG ll hwml!wll.ltiu mmGf1.[1WJpG qnmm 
hnll.bflp hwUWLPflnLli LWJG mwpw6mU mGt:iG riwhrlWJpG hnll.t:i(1Q: UG
mwnowpqwqtimGwjpG qnmmu riwhriwJpG hnll.bflQ qpw11.tigGmli t:iG 
Gpw QGI)hwGmp hnll.WLI1WflWOnLPJWG 2nLf12 20%-Q: U'l)~ t:ipl!pGt:ipp 
bLl.pnll.jwl!wG liwumU riwhrlwjpG hn11.t:i[1Q hwml!wUjbU zwm bG mw
pw6l{w6 UptuwGqt:itul!p. 4.ntnQ.I)WJp, UwG4m 'l)timbppmpqp, Ump
uwGul!p uwpqbpmo, pG~UjbU Gwl.L PbtnnmupwJp m ltwpbLPWJP w
upwl!wG owumu: uwhriwJpG hnll.bflQ qpw11.bgGmu bG zmf12 100 UtG 
hbl!mw mwpw6mpJmG: uwhrlWJpG hnll.bflQ Uti6 mwpw6mli mGt:iG 
Upl.LUlflJWG UppppmU (Gpw QGI)hwGmp mwpw6mpjwG 50%) , ~bnw
l{np wpl.Ltitpmu l.L Ltwu~wml!wJmU: ~wpwLtwJpG 2112wGGbpmli n~ libo 
qwGql{w6GbpnLl. riwhrlWJpG hnll.bfl 4wG 'lGbUjfl , 'lnG, 4.ntqw, f1.pnG , 
fat:ipbp qtimbpp qbmwhnLtpmGbpmu: U'l)~ bf14f1Gbpmu riwhriwJpG hn
ll.bfl hwGI)pll.jnLO bG Gwll wGmwnwowpqwqbmGwJpG qnmmg l)nL(1U: 

Q.bptunGwLl.mp)wG UjWJliwGGt:ipmli mbll.P mGt:ign11. wGoi)W4JW9 
pWJPWJUWG htu.nllwGpnLl. hn11.m0 L!mmwl!Ll.mli t hul!WJWL!QWU UjW
zwpGbpnLl. 4puwpwJPWJLl.w6 opqwGw4wG qwGqLtwo· mnp~ : 

4wtul{w6 riwhrlw)pG hnll.bflp wnw2wgowG pGw4wG UjWJUwGGb
ppg l.L riwhriwguwG Ujpngbup qwpqwgliwG tflmtpg' mnp~wJpG zt:ipmp 
hwummpjmGQ 4Wf1011. t mwmwGLl.tiL u4uw6 lip pwGp uli-pg lipG~ll lip 
pwGp ot:impp uwhliwGGbpmli , opqwGwl!wG GJmpbpp pwGw4o 4wpn11. 
t hwuGbL 70-75, wGqwli 85-90%-p , hwGpwJpG GJmpbpp gwGw4o' 10-
15-pg upG~l.L 25-30%-p, pull pH-o' 3-4-pg lipG~l.L 5-6.5: · 

Ubtpnpwmpll. 0p2ngwnmliGbpp, liwuGwLl.npwll.jt:iu 1)[1bGwdwJpG 
hwliw4wflq 4rrwnt:itm riwGwUjwphnLl. tunppwJpG 2flbflp liw\.jwpl)w4G 
r2bgGbtm ll riwhrlwJpG qwGqLtwoGt:ipQ ~npwgGt:itm l)butpmli \.jwpbLP 
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t l'l(lWGp l.J.hpw6hL pwl.J.wljwG pwpapwpdhf! t.lwphLwhnfl.hp~ . tunU'I
hwpf!Ghp~ m wpnU'IGbp~ : JnpwguwG L. hn11~ tlzwljm~JwG zGnph~l.J. 
LWI.J.wGmu t 011wtflntuwGwljnL~JnLG[!, nu:th11wGmu opqwGwljwG GJm
~bp~ hwuf!WJGwgmU[!, LWI.J.wGmu hG 2h(lUWJ~G m 211WJ~G hwU'IljnLJ3-
JmGGbp[!, hn'l[! hwpuU'IwGmu t hWUf!WJ~G u~wgm~JmGGhpm1_: Snp
:f>wJ~U hn'lh!l[! unijnpwpwp WllJ?WU'I hG UWU'I~ hL~ :f>nu:flnp~g , 4WL~m
u~g. ~G~L4hU GwL.' u~ljpnU'IW(l(lhp~g (UnL~PI'lhG, L4'1~Ga , ljnpWLU'I, pnp 
L. WJLG): nLUU'I~ UUUI1W(lW(l· UJRL~hp~ L4WZW(l[! LW(lgGhLm L. qjm-
1'\WU'lUU'IhuwljwG tlzwljwpnLJuhp~g pwpap phpf! WL4Whnl.J.bLnL hwuwp 
wGhpwcthzU1 t hn11 umgGhL :f>nu:f>npwljwG , ljwL~muwljwG L. u~ljpn
U'Iwppbp L4W(lmuwljn11 L4W!lW!lU'IWuJm~bp: Snp:flwJ~G hn11h11~ 4mL
U'ImpwljwGwguwG wnw2~G 2112wGmu ljwL~muwljwG L. :f>nu:flnpwljwG 
L4W!lW!lU'IWUJnLJ3h!l~ :flnG~ t.lpw pwpO(l W(ll'lJnLUf! t LnWL~U hWUf!WJ~U 
W'lh!l~ oL.nl.J. wqnmwljwG L4W(lW(lU'IWUJnL~h(l~ oqU'Iwqn(lOnLU[! : 

Snp:f>wJ~G hn'lh!l~ 4mLmmpwljwGwguwG wnw2~G 2!12WGmu 
ljwphL~ t tlzw4bL ljwpU'In:f>~L. qwqwp, ljbp~ 6w4GI1h'l, 4w'lwup, u~Ln
u~ hWUW(l bq~L4WQR(lbG , ijwpuwlj, QW(l~. ljbpwpnLJUb[l , wznpw, t.lmz 
L. WJL pnl]ubp: 

Snp:f>mu h11w6 opqwGwljwG qwGql.J.w6p huljwjwljwG L4WZW!1Gh
llt:! qJnL'lWUlGmbuwljwG uh6 wpdhi! bG GbpljwjwgGmu L. oqmwqnp6-
ijmu b(j R[1L4bU L4Wf1Wf1U'IWUJRW 

LU3LUStrt..J. ULSUflLtrr qnrc ULSUflU3rL 1WH::~r 

LwJGwmbpL. wGmwnGbp~ qnpz wGmwnwJtlG hn'lbfl[! mwpw6-
lJ.w6 bG UpL.IlmjwG L. Vtl2PG t:;lJ.pnL.4WJ~ . ~(j~L4bu GwL. 1bnwlJ.nf1 
wpL.bLf!P ~wljlwlJ.np LnWf! L. tunGwlJ. bG~wmwpw6wzp2wGp (umpw
pbwL) qnU'Im ubpool.J.l.jpwGnuwJpG uwpqbpmu: 

UpL.UnLU'If!nLU WJU U'I~L4~ hn'lh!l[! hwGI'}~L4nLU bG UGflpl.jW(lL4WLn
Gbpmu, 4wLtlG~GqpWI1P uwpqmu, ~ul.j wpL.tlmU'Ipmu P.hLnnmu~w
JnLU: 

UpL.bLf!mU GtlwG hn'lbfl[! U1Wpw6lJ.w6 bG tf)(lptlnpul.jp bpl.jpwtlw
umu, tuwpwpnlJ.ul.jp uwpqp hwpwl.J.wj~G 2!12WGGbpmu: 

qnpz wGmwnwJ~G hn'lbfl[! uwpqwqbmGwuL.whn11wGuwG hnfl.h-
11~ hbm u~wupG qpw11hgGmu b(j 20 ULG hbljU'IWfl: qnpz wGmwnwjpG 
hn'lbfl l.jwG GwL. UGI'}pl.jnl.J.Ltwumu . 4W(lL4WLnGbpmu L. WJL uwpqbpmu: 

qnpz wGmwnwJ~G hn'lb!lfl U'lwpwouwG qmnmu (wpL.ULnJWU 
2f12WGGbpmtl) lllbfl.mtlGbpp f!WGwl.jQ hwuGmu t 600-1000 uu-p: Uju
lllbfl. qnLnrzwgmtl[! pwl.J.wl.jwG ~nLJL t' [!GflwtlbG[! 250-550 uu : 1bnw-
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l.J.np wpL.hLf!nLU U'lbfl.mtlGhp~ f!Wuwlj[! wGhwuhuwLn L4Wljwu t' 
450-600 uu . ~ulj qnLnpzwgmuu pwl.J.wljwG pwpap· 430-550 uu : 

.UJU hnfl.bp[! <'lL.wijnpt.lhl bG h!ltlGwljwGmu LWJUWU'IhpL. wGU'Iwn
Gbp~ mwlj (pntu~ . hw6wphG~ . ljw11G~. hwgbG~) . ~ulj wnwGo~G uwp
qbpmu' WI'\Wfl~wl.J.np-lWJGWU'IbflL. tuwno wGU'IwnGhp~ mwlj: 

4wtul.J.w6 hn'lwljwqtln'l L4!1RQbuGhp~ nLfl.'lnL~Jmfi~g L. UWJflWU'Ib
uwljGbp~ pGmJ~~g· qnpz wGmwnwJ~G hn'lhflG nLfihfi U'IWflpbp hwLn
ljnL~JmGGbp m hwU'IljWG~zGbp : Vh6 uwuwup WJU hnfl.b(l~ nbwljgpwG 
~nLJl ~~l.J.wj~G t ljwu ~~lJ.WJ~U (pH=3,3-5,3) L. L4RI1qnLWQWO bG: 1m
umup f!WGwlj[! hn11~ l.J.bp~G zb(lU'IbpmU (Ao. A1 hnp~qnG) U'IWtnwG
lJ.mtl t ub6 uwhuwGGGbpmu· 5,6-14 ,5%, uwljwJG npnz tunflnLJ3JWfi 
ttrw (A1, A2 L. A1,B hn(l~qnGGbp~g uljuw6) hmumu~ f!WGwlj[! tu~ul!l 
Gl.J.wqmu t, hwuGbLnl.J. 1 , 9-3,7%-~ : 

qnpz wGmwnwj~G hnfl.bpG oqU'Iwqnp6l.J.mtl bG ~G~L4bu lJ.wflhLW
hnfl.b(l~. tunmhwpf!Gb(l~. wrmmGbp~ hwuwp, WJGL4bu tL n11L4bu pGw
ljwG wGU'IwnWJ~U hn'lwU'IbUf!bfl : 

'-l.wflblwhn'lh!lmu uzwljmu hG hwgwhwU1pljwJ~G. U'lbtuG~ljwljwG 
m pwG2wflh11bG, L4U1'1WLnnL L. WJl tlzwljwpnLJubp: 

UJu hn'lbfl~ pwpbLwlJ.tlwG m pbpp~m~JwG pwpapwguwG tl~2n
gwnmuGbpG bG' wl.J.blnf111 2!lhlltl hbnwgmu[!, lJ.wflhlwzhpmp hqnpw
gmtl[!, hWUf!WJ~U m opqwGwl.jwG L4Wf1W(lLnWUJnLJ3hpnlJ. L4W!lW(lU'IW
gmtl[! , hwl.jwtpnqwJtlG ur2ngwnmtlGbp~ ~pwljwGwgmtl[! L. WJlO : 

ULSUflUSU<DUUSULU3rL qnsm 
unturuqmsL uLsunusrL 1nr1tr 

UGmwnwU'IwljlwuU'IwuwjpG qnU'I~G [!Gljw6 t wGLJ'lwnwuwpqw
qbmGwJ~G L. mwljlwuU'IWUWJ~U qnU'I~Gbp~ U~2L. , Gb'l zbpU1nlJ. , pul.j n
pnz U'lb'lbflmU GwL. oGflhwU'ImtlGhpnlJ. U'lwpw6ijmu t hwpwt.l
wpL.ununp~g flbl4P hJmupu-w(lL.hli! . uljuw6 flmupG~wJ~ uwhuwG~g 
upG~L. Ul~WJP GwtuwLbnGbp[! : UJu qnU'IpG pwl.J.wl.jwG uh6 U'IWpwOnLJ3· 

1mG t qpw11hgGmu U~p~fl~ hJmu~umu : UGmwnwU'IwljlwuU'IwuwJtlG 
qnU'IpG qpw11bgGmu t 50 UlG hbl.jU'IWfl U'IW(lWOnL~JmG : 

UGU'IWOWU'IWljlWUU'IWUWJ~U qnU'InL LWJU oql.J.w6mJ3JWU zGnph~ll 
4l~UWJWl.jwG L4WJUWGGbp[! pwlJ.wl.jwGpG pwquwqwG bG : Shfl.mtlGhp~ 
mwpbl.jwG u~2~G pwGwlj[! qnU'Im wpL.UU'IJWG uwumu 560 uu t , pul.j 
flhl4P wpL.blf! wJG twGnul t uflGtL. 360-320uu: SwphljwG u~2f1G 2hf1· 
um~1mG[! mwmwGijmu t 7°-pg (wpL.ummf!mU) uflG~L. 4,5° (wpL.bL
f!mli): Sb'lmuubp~ wnwlJ.hlwqnLJG pwGwl.j[! ~wljllJ.mu t mwplJ.w LnWf! 
dwtlwGwljwzp2wGmu: qnlnpzwgmuG WJUU'Ih'l pwlJ.wl.jwG~G pwpop t : 
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UGmwnwmw4"lwUlnWJI1G l:il{~m1.JwljwG uwuu pnLJL WLI'lewl{nr hwr
pmpJmG t, LW4 qwpqwgwo 2rwqpwljwG (hllllJlnqpw:flpwljwG) gwG
gnl{, tunrpwjpG 2fll:ipp uwljW[lllWlJ[) tunr ~t: UjUI.Ill:il'l trnqwjj1G Uj[ln
gbuGI:ipG w41:iLI1 tupum bG Wfll.llWhWJI.Ill{WO, nru Ljwll.jl{WO t unul:irll L. 
unuwGuwG Ljwl{wl{wqGI:ipp hbzm ewJPWJ41:iLnL hwmljmpjwG hbm: 
UpL.limJwG Uppppp nbLilb:fl[) hwpp t. La tpnqwjpG UjpngbuGI:ip[) qpbpb 
qwpqwgwo ~bG: 

Sw4lwumwGwJj1G mwrwompJmGGI:ip[) hwUWflJW Lfl~4 4wrl{w6 
bG, muUlj1 uzwljt1_w6 UlWflWOnLPJntGGI:ipp pGwljwG pmuwljwGmpJnLU[I 
QLtuwl{npwUjbu LWJGwmbpla wGmwnGbr bG: 

UGmwnwmWtPWUUlWUWJj1G qnmm hpliGwljwG hni1WJj1G U1~Uj[) 
unturwqnLJG wGUlwnwjpG hn11bfl bG: UJUU1bl1 LjwG Gwla ulawhnllbfl , 
pulj UplaUlllJWG Uppppmli ' wGqwu WllntmGI:ip, WLlJWL~Gbp, !Swht'.iwjpG 
hn111:ir La wnG : 

UJU hnl'll:iflQ hpliGwljwGmli alawl{nr41:iL bG unubflp , unuwGliwG 
Ljwl{wtj_wqGbpp, pG~Ujbu GwL. UlWflpl:ip ul:ituwGpljwljwG Ljwqli mGbgn11 
qbmwpbpmljwjpG La hbl1b11wpl:irm4WJI1G qn]wgmliGbpp 4rw: 

UntupwqmjG wGmwnwjpG hn11bfl[) hwG11bu bG QWLPU pwg lintu
pwqnLJG La umq linturwqnLJG bGpwmj1Ujbpntj_: Pwg untupwqnLJG wG
UlwnwJilG hn111:iro UlWflWOI.j_wo bG wGUlwnwmw4lwumwGwJ~G qnmm 
hjmupuwjpG uwumu La, [)Ulll 'l.Q..Y.pLI:iGuljm, UjW[lmGwljmli bG 1,5-2-
pg lipG~la 3-5% hmlimu: 

UnturwqmJG wGmwnwJpG hn111:irG wGmwnwmw4lwuUlwGwJI1G 
qnmmli ubo mbuwljwpw(l Ljzpn mGbG La hpliGwljwGmu li2wljl{mli bG: 
Pwg unturwqmJG hn111:i(lj1 hwlibowUlmpJWUp wl{l:iL~ hqnp bG, wl{l:iL~ 
zWUl hmomu bG UjW(lnLUWLjnLli (2-3-pg li~G~la 4-6%), L. UjnllqnLW9-
liwG wump!SwGo wl{l:iLP pmJL t wpUlwhwJmttwo: 

Umq linturwqmJG hnl1bf1[) mwpwotj_wo l:iG wGmwnwUlw4"lwu
mwGwJI1G qnmm hwrwttwJpG owumli, La llrwGg qbrw4znnl1 uwuQ 
uzwljntj_p t, pulj wGGzwu uwuo' wGmwnWUjWU1: UjU hnl11:i[l[1 UjW[lnL
Gwljmli bG wl{bLil lib6 pwGwljmpJWUp hmlimu (2,5-3,5-pg lipG~Lt 
6-8%) La prl:iGg zwm hwlllljm~JmGGbrn4 unmbGmli l:iG ultwhn111:ir~G : 

UGmwnwlllw4"lwumwCiwJI1Ci qnmm mwrwompJWG 72%-G oq
mwqnrottmu t qJml'lwmGUll:iumpJwCi ub2. nrll zmr2 trte ewnnflll[l 
4wrl:iLwhnl11:ir b(i : UnturwqnljG WCiUlwnwjpG hnl'll:irG m(ib(i ow(ip lib
tuwGpljw~wG Ljwqli, ppm nbw~gpw, A hnrpqnGp hpliel:irntt hwqbg-
4w6mpjmGo (hwmljwUjl:iU pwg onturwqnLJCi hnlll:ifl~) pwl{w~w(i~(j 
pwror t: UJu qmnmli l:irLJrwqnrompJmGG m wGwuGwUjwhmpJmGQ 
qwrqwgwo l:iG: 

UnturwqnLJG wGUlwnwjpG hnl'lbflmU uzwljnLU bG gnrl:iG , wznrw. 
l:iqj1UjlllWQn(lbG' upubn' hGil4wgn(lbG' 4nrb4 ' ljW(lllln4>11L. pu~ n L~-
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rwj1CiwJI1 Lt nmuwumwGp bl{pnUjwljwG uwu~ li~~pG qnm~GI:irmli pw
l.j_wljwG pGmbGupl{ qwrqwgmli t umwgl:iL WJqbqnrompJmGo: 

UJU hnl'll:iflll pbpfl~nLPJWG PW(lO(lwguw(i LJwrtanr up~ngwnmliGI:ifl 
l:iG 4wrl:iLwzl:irmll tunpwgnLUQ, opqwGwljwG La hwGewJ~Ci UjWpwr
mwGJmpbpp 411rwnmlio. Ljpwgmuo. qJnLI1WlllGmbuwljwG uzwljwpmJ
ul:ipp !Sj1zU1 hw2nrllw4wGmpJmGo La wqpnml:ituGI14w4wG WJGUj~u~ 
lip~ngwnmliGbp, nrnGe GUjWUUlmU l:iG hn111'1 ~flWJ~G nl:ictpup La WJL 
wqpnGnupwljwG hwm~mpJmlJGGI:ipp pwrl:iLw4t1wGo: UJu qnUlmli 
pwpor pbppp umwgliwG lij12ngwnmuGI:ipp hwliwljwpqmli Ljwplanpw
qmJG OI1WlJGI:ippg libljG tt hn111'1 tpnqj1WJPill:ili UjWJeWflU t: 

UL.whni1WJj1G Ljwli liwpqwqbmGwmw4lwuUlwGwJ~Ci qnUl~Ci UlW
rwol{mli t WCiUlwnwliwrqwql:iUlUWJPCi qmUlmg hwpwl{ La qPWI'll:ig
(imli t 191 liLCi hb~Ulwp: UJG uljul{mli t flmli~Gj1wJP hbUl U'TJ1 l:ipljpGI:i-
111'1 WfllaUUlJWU uwhliwGpg La aql{mli hwpwl{-wplalimUle~g lll:iUjp hjm
u~u-wplabte 425-740Ljli LWJUnLpJwlip' QGilqf14bLn4 hWUWflJW wlipn112 
nLLjpw~GwG, flntUWUUlWU~ LjbGUlrmGwljwG liwpqbp~ lip UWU[) , 'lJn-
4nLOJbG, Upppp~ hwpwl{[) , UGilf14nlqJWCi La fl.wqwtuumwG~ hjnLU~uw
JPG liwpqbro La Ulwpwol{mli t lipG~la UtPWJP m 4pwuGnJwpuljp bplj
pwliwubpQ, ~ulj wnwGa~G q61:irn4 li~G~la PwJ4WL La GpwGpg WJCi 
4n11o: UL.awhn11brl1 pwl{wljwG UlwpwompJmGGI:ir LjwG fl.ppumu. 1Jm
upuwJ~Ci 4nl{Ljwumt1, UGilrlJnl{Ljwup Ll:inGwjpG zr~wGGI:ipmu , WJil 
pl{ntli La 1WJWUU1WCintli: 

Ultwhni1WJI1G qnUlnt libo liwumli nbL~I:i:fJ[I hwpp t pwl{wljwG m
ctl:il1 qwpqwgwo ctwliwGwljwljpg anpwljwjpG gwGgnl{: 4LPUWJWLjwG 
UjWJUWGGb[l[l qnUlm huljwjwljwG UlW[lWOnLpJWCi uwhliwGGI:ipmli 
li~wGliwG ~bG : uflW li~ liwuG mG~ ~w4lwl{np UlWe (wpltlimlllemli) , 
pu~ liJmuo· ~w4lw4nr gmrm (wrtatwmu) ~lllliwJw4wG UjWJliwGGI:ir : 
UpGnLn(lUlWJpG U1b11mliGI:ip~ UlWpbljwG u~2~G ewGwLJo ultwhni1WJ~G 
qnmm ul:io liwumli 2nLfl2 400-500 liU t : Swpl:iljwG lii12!1G 2b(lUnLpJm
G[! UlWUlwGl{mli t 10°C-pg (wplalimUlemli) lipG~La 0°C -11 (wpltl:iwmu) 
uwhliwGGI:ipmli: 4L~liwjwljw(i UjWJOWGGI:ipQ 4lntut1_mu l:i(i ~G~Ujbu 
wplalimmepg !lbUjp wrtatw m hjmupu-wplabte. WJGUjbu tL hwpwl{pg 
lll:iUjp hJmupu: U(lladmUleP9 !ll:iUjp wplabte m hJmupu-wplal:ite zwrct-
41:iLI'lu wuUlj1!SwGwpwp ~lllliwG ~npwJ~G t 11wnGmli, Mbnl{w ~bplimp
JnLGQ Gl{wqmli t: 1wpwl{mli 2bfllintpJmGG w41:iLI1 pwpap t, upGnLnp
UlWJPG Ull:illntliGI:ipQ wl{bL~ ell~. ewG hjmutlUnul: Ulawhni1WJj1Ci qnUlm 
hwpwl{-w(llabuwG 2112wGGbpG ww~ bG [!u~Gmu 4tPliWJP ~npntpJWlip , 
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hw6wtuw4~ 4114G4nrt ~n11 (funl1zw4wJ~G) QWli~Gb11nt1. Oil~ gwo11 hw-
11WPbl1w4wG tunGwtj_m~Jwlip l.t 211~ ~GmbGu~tj_ qnLnmwguwup: 

,nrtwnw2wgGnrt OWJI1Wmbuw4Gbi1Q qnmm hJnLU~UWJ~U m u~-
2~G owub11mo Gbi14WJwgGmu bG unub11. unuwGowG mbuw4Gbl1 . 4w-
4wJ~G nL 4wt1_wtj_wqwJ~G libfuwG~4w4wG 4wqo~ on11bGwJ~G l.t uwn-
9WJ~G pb11t1_w6QGb11 , ~u4 hWI1W4WJ~G 211WGGb11mli' ontj_wJ~U owqmu 
mGbgnrt WL4WL~wgwo 4w4b.l1: 

Ul.twhnrtbi1G wnw2wgbL bG liw11qwqbmGwmwl.jlwumwGwJ~G 
6nfu m t.I1WI1~WO pmuw4wGm~JWU mw4, n11nG2 wobG mw11~ hn11.m0 
~nrtGmo b(i hu4WJW4WG QwGw4m~JWOp obnwo pmuw4wG liGwgnl11l
Gbl1, nl1o l.t UUjWUmmo t hnrtmli obo QWGw4m~JWUp hmomu~ 4m
mw4liwGo: 

UJu qnmmo h~oGw4wGmo (ll.tw4nl14mli bG mw11pb11 bG~wm~Lll~ 
ul.twhn11.b11 (Ulnllqntwgwo, L4wgtj_wo, m~Lll~4. untj_n11w4wG, hwl1w4w
J~G. WUili1Wqm{JwG l.t WJLU) , nl1nUQ ~11WI1~9 mWI1PDI14nLO bG ~11bGg 
hqnl1nL~JWOp, hmomu~ UjWI1mGw4m~JWOp, hn'l.WJ~G LnLOnLJ~~ 
nbw4g~wJntj_ , 4w11pnGwmGb11~ LllWI1mGwl.Jm~JWOp, 4LwGtj_wo h~liQb-
11~ hwqbgtj_wom~JwG wum~6wGntj_ l.t o~ zw112 WJL hwml.Jm~JmGGb-
11n4: Ul.twhnrtbl1~ 4n11.2~G pwt1_w4wG mw11wom~JmG bG qpw11.bgGmu 
Gwl.t unfui1WQ,nLJU wGmwnWJ~G hn'l.bi1Q. ~U~Ujbu Gwl.t W'l.mmGbi1Q . Wt-
4WL~UUI1U m unLnllGbi1Q: 

Ul.twhn11.b11~G pGn11n2 t obo hqn11m~JmG l.t o11qwGw4wG GJm~bl1~ 
pw11()11 UjWI1mGw4m~JnLU: 4wfutj_wo mb11~ UjWJOWGGbl1~9 · hn'l.wzbp
m~ hwumm~JmGo 4wrnrt t hwuubL o~Gil.t libl.J obm[l~ . wnwG(l~G 
llUUjQDI1nLO' wuqwo o~G~l.t1 ,5-2 Obm[l~ . hmomu~ UjW[lmGw4mf}JnLUQ 
mwmwGtj_mo t 4-~g o~G~l.t 20%-~ uwhowGGb11mu: Ul.twhn11.b11G mGbG 
LW4 Wl1mWhWjml1_wo 4G(l~4WJ~U Um11m4mnLI1W, ~bqn2 l.Jwu ~bqnQ~(i 
onm nbw4g~w (pH-o mwmwGtj_mo t 6-6,5-jlg o~u~l.t 7-8-~ uwhowGGb
rmo), ~u4 4LwGnrt hwliWL~flO h~uGw4wGmo hwqbgwo t Ca-ntj_ l.t Mg-
nt1_:,.,,._ 

I Ul.twhnrtbi1G ww~ bG oG4umo ~wl.jlwqwGg pw[l(l[l pb[l[l~nLf}JWOp 
m wrmwllrn'l.w4wumf}JWOp, mum~ Gbr4wJmOu WJil hn'l.bflo lfl~4 
ozw4t1_mo b(i: Ul.twhn'l.bflnLO ozw4t1_mo bG WJUUj~Ujl W[ldbQwl1_nl1 pnLJ
Ub[l, ~G~ut~ur2 bG' gn11buo , zw2wr~ 6w41lb'l.Q, bq~LlllllwgnrbGo. qw-
11~G, 4nl1b4o. wrl.twcrwrt~4o . qrbf}b pnLnr mbuw4~ pwu2wrb11.bGGb
flO, jlG~UjbU uwl.t Ujm'l.wmm l.JmLmnL[lWUbfl[) : 

ti~zm wqrnmbfuG~4w4wG o~2ngwnmoGb[1 4~rwnbLm llDLllQnLO 
lizw4ttnrt PnLJUb11~9 4wrbL~ t WUjWhnt1_bt wobuwpwr(lr pb[lQ: 

~UWJWO ul.twhn'l.b[l[) hWI1nLULn bG pnLJUDfl~U wuhrwdbzm 
uGGilWflWfl mwr11b11nt1.. mGbG pwrbLW4 Q~Oj1w4wG m ~~qj14wl.Jwu 
hwm4m~JmGGbfl, pwJg hnrtmli 2r~ Lllw4wunLf}JWU, wttbrlli QWOm , 
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Ljlnf}ni1~4Gbl1~ m tunrzw4Gbl1~ wn4WJnLf}JWU, ~GiUjbu Gwl.t LllWflpb
rwl.JwG b11wzm~ UjWm6wnntj_ pwt1_w4wG~G hw6wfu WJU l.Jwu WJU 
lizw4wpmJubr~ pbf120 tu~um gwo11 t L~Gmo, ~ul.J nrnz mw11~Gb[1 wG
qwo gwG2b11G bG n~G~wgGmo: nLUm~ pwr(ll1 pbr2~ umwgowG wqrn
hwliwL~rmo hn11.~ lib2 211~ 4mmw4mliG m UjWhUjwGmoo. ~GiUjbu 
Gwl.t 2wom t11nq~wJ~ llbli LllWJ2WflG wnw2Gw4wrq GzwGwl.Jm~JmG 
mGbG: 'T}wzmUjwGw4wG wGmwnwzbrmbp~ umb11.6moo. lllb'l.~ 2rw
J~G hnu2b11~ oqmwqnromoo nnnqowG ulljwmw4Gbr~ hwowr. hn11.~ 
tunro lizw4mlio. hwuQwJ~G (hwm4wlllbu ~nu~nrw4wu) l.t orqwGw
l.Jwu LllWI1wmwGJm~br~ oqmwqnromoo. 6~zm m q~mwywGnrbG 
h~oGwttnrttwo gwuQW2fl2wGwnmf}JmGGbfl~ 4~rwnmoo ul.twhn11.br~ 
pbl1flPnL~JmGo pwr(lrwgGbLm, l.t Q,JnL'l.WmGmbuwywG uzwywpmJUb-
11~9 pw11(lr m 4wJmG pb112 wUjwhnt1_btm 4wrltn11wqnLJG o~2ngw
nmoub11 bG: 

~nr su<r>uusuuU3t->L qnsm ,n'l.t:Jrc 

~nr mwl.jlwumwGwj~G qnm~G QG4w6 t ul.twhn'l.WJ~U qnmmg 
hw11wt1.Lt qpw11.bgGmo t 198 liLG hw mwrwom~Jmu : 

UJu qnm~G oGilClf14mli t 'l.p~o~ hJmu~uwJ~G owuo. Ul.t l.t Uqntj_~ 
ontj_b[l~ hjnLU~UWJ~G wl.jlbi1Q , ,JnLU~UWJ~U 4ntj_ywu~ Wl1l.tbuwG OWU[), 
Uwrwmntj_~ ow11q~ hwrwtt-wrl.tbuwG 2112wGGbro. 4.nLqnqrwll~ l.t 
UumrwtuwG~ owrqbr~ mwrwo2~ hul.JwJwl.JwG owuo, UGilr4nLqJwG, 
WJUmhbml.t wu~w4wG owumu LWJU qnmntj_ (o~Gil.t 700 yo LWJUnLf}
JWOp) mwrwotj_mu t nLI1WL qbm~g u~Gil.t UL~WJ l.t WUjW wnwG(l~(j 
LJ'l.qJW4Gbl1n4 hwuGmo o~G~l.t U[ll.tbuwG U~p~fl · QUilCll14bLn4 Pw-
24~r~JWJ~ hwrwttwJ~G uwuo. ,Jmu~uwJ~G 'l.wqwtuumwGo, 4~rq~
q~wu l.t nLqpbyumwGo: 

CwqwGwl.JwqnLJG hn'l.bflo U'T), br4rGbrmo qpw11.bgumu l:iG 
107liL0 hbl.Jmwr: f1.bL~b~o h~uuwl.JwGmo hwrf} t ywo mG~ ~nLJL WL~-
2w4nr hwr~m~JmG : 

~n11 mwl.jlwumwuwj~U qnmm 4L~liw(i gwOWQWJ~U t' ~nr m 
mw£: U~2~(j mwl1b4wu 2bflOnL~JnLUQ btj_pnlljwyw(i owumu 2nLfl2 
5-9 C t, ~ul.J wu~wywG owumo' 3-4°C: U~GnLnl1mWJ~u mb11.mliubr~ 
QwGw4o uwhowuwl.jlw4 t: U~2~u mwl1b4wu mb11.mliubrr QwGw4o 
mwmwGtj_mo t 200-250-~g o~u~l.t 300-350 oo : Cum nrmo, qnmm 
hjnLU~UWJ~U Owumo wtj_bL~ zwm lllbll.nLOUbfl b(i f}Wl.jltj_mu, QWU hw-
11Wl1_mu: Oil~ hWI1WPbl1w4wG tunuwtj_mf}JmGo gwop t' 50-60%: ::>JwG 
owcrl.JmJf}O zwm Ljln2r t l.t Owuwup 224mli-mwrt1_mu t QWO~ubfl~ 0~-
2ngntj_: Uuwntj_w pw[l(lfl 2bl10nL~JWU zunrh~tj_ mb11.~ t mGbumo hn'l.~9 
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21l~ ~GmbGu~4. qnLnllzwgmli, nil[! l.t L4WJliwGw4.nllmli t 1.11b11~ ~nllm~
JmGo: UJU qnmm ~nil mwt.flwumwGWJ~G pmuw4wG 6w64mJ~~ mw4. 
unubll~ . unuwGuwG 4w4.bll~ m 4w4_w4_wqwj~G l.t 6n4.wJ~G 6wqmli 
mGbgn11 Gum4_w6QWJ~G qnJwgmliGbll~ LlllW h~dGw4wGmd ~Ltw4.nll-
4.bL bG zwqwGwltw<+mJG m qnll2 hn11brr UJu hnll.b(lp 4nrw~G qqwLr 
li1WilWOnL~JmG bG qpw11bgGmd Gwl.t WllnLUl m WL4WL~ hnll.bll[l ([lGfl
hwGmll UlWilWOf!~ 30%): 

qwllGwGwJ~G 21l2WGmli hn11md 21l~ L4w4wu~ hbml.twGpn!.l pm
uwGw4m~JmGo ~mJL t qwllqwGmli, ~u4 WJGmhbml.t wdwnwJpG znqb
ll~ 4.1lW hwuGbLmG ll.jbu WJG WllW<+ ~nllwGmd, tuwG~Llmli t : :)n(l mw
t.flwumwGwj~G qnmmu G4_wq pmuwltwGm~JWG qwllqwgmli[l l.t pm
uw4wG uGwgnllflGbll~ WllW<+ hwGpwjGWQnLU[! hnllnLU Q~~ hmumup 
4mmwltliwG hpuGw4wG L4WLI16wnGbll~Q lib4G t: 

:)nil mwt.flwumwGwj~G qnm~G pwdwG!.lmli t bll4m l:iG~wqnmm . 
1. zwqwGw4wqnLJG hnllbll~ bG~wqnm~. nll[l li1WilW64_mu t qn

Ulm hjmu~uwJ~G liwumli, l.t wGLi~2WL41:iu uwhliwGw4rg t ul.twhnll.l:i
ll~G : 

2. qnll2 hnll.l:ill~ bG~wqnm~. nll[l qpw11bgGmu t qnmm hwllw-
4.WJ~G UWU[! l.t wGgn11~\.t t fll:ill.j~ wGmwnwmwt.flwuUlwGWj~G qnm~G: 

CwqwGw4wqnLJG hnllbll[! hWGfll:iU bG <lWL~U pwg, dmq l.t zwq
Gw4wqnljG bG~wmpll.jl:illn4.: =!munw~ L4WilmGw4m~JmG[l zwqwGw
ltw<+mJG hnlll:illnLU 2,5-4% t. ~u4 hnllW2bllU1~ hWUUlnL~JmG[l ' 35-55 
ud: =!nll.WJ~G LnLOnLJ~~ nbw4g~wG h~dGw4wGmd ~nLJL h~dGwj~G t : 
=!nil~ 4LwGnll hwliwL~flmu pw4.w4wG Ulbll t qnw4.mli 4LwG4_w6 Gwm
ll~mli[! (li~G~l.t 20%), n[l[! l.t hn11pG li1WLPU t li~ 2WilQ wGpw[lbLwll 
21lW:jlpqpltw4wG l.t Oflwt.PntuwGw4m~JwG hwm4mf}JmGGI:in: Cwq.w
Gw4wqmJG hnll.l:i[lG ww~ bG oG4Gmli pwL1.w4wG PWfl~ll ll.jnUll:iGg~WL 
Pl:illfl~nL~jwlip : 

CwqwGwltw<+mJG hn111:ill~ hwlil:iuwl.Jlmf}JWlip qnll2 hnll.l:ifl[! ll.jW
IlmGw\.tmli bG w!.lbL~ f!~~ hmlimu (2%-~g ~~ wGgGmli), mump 'lflWGQ 
w4.bL~ pwg qmjG~ bG: =!nll.W2blll.Jl~ hwumm~jnLG[! ub6 uwuwup U1W-
1.11WG4_mu t 15-25 uli-~ uwhliwGGbllmli : UJu hnllbll~G pGnnnz t 4wnpn
GwmGbfl~ PWil~ll L4WflmGw4mi}JmG[! l.t WL4WL~wg4_w6mi}JmG[l: q.nnz 
hnllbll[! hwGflbu l:iG <lWL~U pwg linjuwqnLJG l.t umq linjuw[lqmJG l:iG
~WUlpll.jbfln4_: 

:)nil U1Wt.f'JWUU1WGWj~G qnmm hjnLU~UWj~G UWUnLU, nllUll:ill U1W
IlW64_w6 l:iG limq zwqwGw4wqnLJG l.t zwqwGw4wqmJG hnllbfl[!, l:illlt
llW<+nllOnL~JnLG[l hGwllw4.nll t wnwGg nnnquwG: 

Uju qnmm hnll.WJ~G L4W2WilGbll[! fll:inl.tu wGpw4.WilWil l:iG oql.Jlw
qnll64mli : CwqwGw4wqmJG l.t limq zwqwGw4wqnLJG hnll.l:ifl~ 30-
31%-[l, ~u4 pwg zwqwGwltwqnLJG l.t qnnz hnlll:iflp u~G~l.t 10%-G t. nn 
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uzw44_mli t : Ullhl:iumw4wG nnnqliwG 6wGWL4Wilhn4_ \.tWilbL~ t hu\.tw
JW4wG hnll.Wli1WilW6m~JmGGbll Gbll<+llW4.bL <+JnL'lWLI1Gmbuw4wG wn
UlWflflnL~JwG db2: CwqwGw4wqnLJG l.t qnll2 hnllbll~ gw61l Wllli1Wrllln
llW4wGm~JwG h~liGw4wG ll.jWUlrlWnGbll[! hn11mli 21l~ ll.jW\.tWUnL~jmG 
t, 4L~UWJ~ ~nrmL~JnLG[! l.t L4WilPbllWPWil 41l4G4.nll ~nil pwu~GI:ill~ wn
\.tWJnL~JnLG[!: UJu hnllbll[l pw4.w4wG PWil~ll Wlldl:ip bG Gbll4WJwgGmu 
gnllbG~ . l:iq~ll.jUlWQnlll:iG~. PllG~~. ml:ijuG~4w4wG m \.tbllWJ~G lizw4w
pnLJUbll~ w!SbguwG hwliwll: Ullhl:iumwltwG nnnqliwG ll.jWJliwGGbllmd 
4wllbL~ t w!SbgGbL PllG~~. pwlipw\.tp, 2WQWil~ 6w4Gflb'l~· ~G~ll.jbU 
Gwl.t tuwllnll~ m L4ll11l.WU1nLGbll~ m WJL uzw4wpnLJUbll~ PWil~ll pbnp: 

CwqwGw4wqmJG l.t qnll2 hnll.bll~ pbllfl~nLI}JWG m 'lllWGg wn-
1.11Wllllnllw4wGm~JwG PWil~llwgliwG hwliwll wGhllwdl:izm t 4111lwnbL 
LWJG uwuzmwp~ wqrnwGmwnwlibL~nf1Wll1~4. li~2ngwnmuGbll , \.tw
li1Will:iL ~JWG 4mmw4liwG m ll.jWhll.jwGliwG wztuwmwGpGb(l, 4~nwnbL 
6~21.11 gwGQW21l2WGwnm~JmGGI:ill , uml:ill.ObL hqnll 4nqll1mllw4wG 4.w
lll:iLW21:illll1, oqmwqnllOI:iL OllqwGw4wG l.t hwGQWJ~G (hwli14WL4I:iu W
qnmw\.twG l.t ~nu:jlnllw4wG) ll.jWflWflUlWGjm~l:ill, ll.jWhWG24.W6 4.WJilb
llnLU 4Wli1Wfll:iL q~ll.jUWgmu l.t W(lllnll1bjuG~4w4wG WJGll.j~U~ li~2ngw
nmuGI:ill, nnnGe Gll.jWUUlmu bG hn11~ 21lWJ~G nbd~li~ PWilbLw4.liwG[!: 

UuU'TIUSUSU<DUUSUuU3t'>u qnsnt- =!n'ltJrC (UnturU=!n'ltJr) 

UGwll.jWU1WU1Wt.flWUU1WGWj~G 4wli untullwqnLJG hnllbll~ qnm~G 
U1Wf1W04_mu t zwqwGw4wqnLjG hnll.bll~ qnmmg hWilW4. l.t [!Gf1Wil~W4 
li1WilWOm~JmG t qpw11bgGmu U~2~G Uu~WJ~ hwGilWL4bll1m~jmG
Gbllmli m 'lwqwjuumwG~ hJmU~UWJ~G liwumli: UJu qnm~G wGGzwG 
UlWflWOnLI}JnLG t qpw11bgGmu Gwl.t UflllPI:i2wGmu, ~G~ll.jbU Gwl.t =!w
JWumwGmu: 

Untullwhnllbfl~ wupn112 1.11WflWOmi}JnLG[!, GbrwnJWL Gwl.t w4_w
qmmGbll[!. ltwqumli bG 2nLil2 2200 hwqwll pwn 4li: 

Untullwhnllbll[l 4wqlimli bG qnmm [!GflhwGmll UlWilWOnLI}JWG 
2nLil2 65%-[!, w4_wqmmGI:if1[!' 2nLfl2 25%-[!, ~u4 liGwgw6 10%-[l w
ll.W4WLW6 l.t WllnLUl hnllbll bG: YL~liwG tu~uUl QWUWf!WJ~G t, wuwn[l' 
znq m ~nil: Swnl:i4wG li~2~G 21:illlinLI}JnLG[! 13-17°C t, ~u4 lii}GnLn(l
UlWJ~G Ulbll.mliGbll~ QWGW41J qnmm ub6 liwumu hwuGmu t 100-
250 liu-~ : ~Gw6w6w4[l zwm wGGzwG t (2-5uli), ~u4 qnlnllzwgmuo· 
~GmbGu~4_: 0'1~ hWilWPbllw4wG junGw4_m~JmGG wliwn4_w wu~uGb
ll~G u~2~G hwz4.n4. 30-40% t : rlbL~b:PIJ h~liGw4wGmli hwll~ t. 
wGGzwG ~24.w6pGbrn4. m PWil~llnL~JmGGb(ln4_: 
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UW)I1WmbuwljGbl1[!. nl1nGg Ll11W (JL.wLtn11Llbt bG untul1whnrtbl1[!, 
Gbi14WJwgGmu bG unub11, unuwGuwG 4wLtwLtwqGbl1, 4wl1pnGwmw
JI1G GumLtw6pGbl1, 211WPbl1m4wJj1G m hbrtbrtwpbl1m4wJj1G qnJwgmu
Gbl1, 4wLtw411WQWI1bl1 (ubi1QbtGbl1) La wnG: ~1111 pwgw4WJnLPJWG 
~wm6wnnLt untu11whnrtb11tJ qnmmu pmuwljli,IGntpJmG pmJL t qwl1-
qwgw6, hnuGwljwGmu w6mu bG ujlwGqwuwJG Gnu11 ~ni1W'1j1uwgljmG 
wGw~wmwJjlG pnLJUb11: =!nrtwnw2wguwG GuwG ~wJuwGGb11mu 
(JL.wLtn11Llbt bG umq, mp~jllj La pwg untu11wqnLJG hnrtbl1 , n11nGp pGn-
11n2Ltmu bG hmumup gw611 pwGwljnLl (1-1 ,5-jlg ujlG~L. 3-5%), pwLtw
LjwG ubo hqnl1nLPJWUp (40-60 uu, wGqwu ublj ubm11j1g wLlbLP), 4wl1-
pnGwmGbl111 ubo ~WI1ntGwljmpJWUp (upG~La 8-10% La wLtbttJ): Untul1w
hnrtbl1[! ~w11mGwljmu bG hwGpwjpG uGG'1WI1WI1 GJntPbl1tJ ubo ~w-
2WI1 (uwljwjG '111WGg WUU2WU uwuG t uwm~bttJ pnLJUb11tJG), mGbG 
pmJL hjluGwJpG Ljwu hpuGwJpG nbwljgpw (pH-[! 4w11n11 t hwuGbt 
upG~La 8,5,-p), pnLJL w11mwhwJmLlw6 um11mljmm11w. hpuGwljwGmd 
LjwLlwLtwqwJpG ubtuwGpljwljwG Ljwqu: Untu11whnrtb!1[! hpuGwljwG 
pwupwljwqnrowljwG 2112wGGb1111 hnrtbi1G bG: UJumbrt w6bgGmu bG 
Gwl.a WJGL4tJuj1 Wl1ctbpwLtn11 U2w4wpnLJUbl1 , pG~~pupp bG tuwrtnrtG m 
PI111G6[! : 

OWJ!1WUmp6wG ~nl1 4LPUWJWLjwG UjWJUWGGb11nLU qmGLlnrt untu
rwhnrtbl1tJ pGmbGujlLl m nwgjlnGwt oqmwqn116muu hGw11wLtn11 t 
upwJG w11hbumwljwG nnnquwG ~wJuwGGb11mu : 

nnnquwG 6h2m hwuwljw11q m pw11(l11 wq11nmbtuGpljwljwG litJ2n
gwnmuGbl1 4rl1wnbtm 11b~pmu Ljwrbtll t umwGwt pwupwljp , prGop , 
bqpL4mwgn11bGp, 2WQW11P 6w4G'1brtp, pwG2wrwpnumwGwjpG La m-
11P2 WJL U2wljwpnLJUb11P pw11011 pbi1Q, n11nGgpg 2wmb11[! mw11Ltw QG
pwgpmu Ljw11n11 bG mwt br4m pb11p: 

Untu11whnrtb11h qnmm n11n2 mwl1w6mpJmGGbrmd, QLtuwLtnrw
L4bu GwtuwtbnGwjpG qnmnu.l, mw11Ltmu t Gwl.a wG21111P hnrtwqnr
ompJmG: UG211'1P hnrtwqnl16mpJWG L4WJUwGGb11mu untu11whnrtbi1P 
pbi111PnLPJWG pw11~11wguwG qn116mu pwgwnjllj Ljw11Lan11 G2wGwljmp
JnLG mGbG wnwLtbtwqnLJG pwGwljmpJwup 211r LjmmwljuwG m UJWh
UJWGuwG wq11nuj12ngwnmuGb11[! : 

UflmSl.Jtr , UL4Ulrl.Jtr t'-l UnLWll.Jtr 

UrtmmGbl1[!. wt4wttJGbl1[! La 1111wGg hwt'iwtr[lGbru qpwrtbgGnu.l 
bG 120utG hbljmw11: UrtmmGb!l[! ubo mw11womu mGbG untu11whnrtbi1P 
qnmmli, pulj WL4Wti1Gbl1[!' 2wqwGwljwqmJG La qn112 hnrtbl111. pG~1..4bu 
Gwl.a' ul..twhnrtbl111 m, uwuwdp, untul1whnrtbflp qnmjlGbrnLu: Untn'1Gb-
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111:! hpuGwljwGmu mw11w64w6 bG wGmwnwmwttJwumwGwJpG nL 2W
qwGwljwqmJG hnrtbi1P qnmpGbl1nLu , pulj uwuwup Gwl.a' qn112 hnrtbi1P 
bGpwqnmmu: 

Urzmm hnrtbl1tJ wnw2wgmu[! 4w~Ltwo t tuni1J?WJpG 211brr 
PWI1(ll1 uw4WI1'1W4p. hnrtWI1W2WgGnrt UWJI1WmbuwljGb11nLU l..t tuni1-
QWjpG 211b11mu ubo pwGwljmpJWUp tm6Llw6 Wrtbi1P wnljwjnLpjwG, 
pw11(l11 2b11umpjwG ~wJuwGGb11mu mbrttJ mGbgnrt pGmbGurLl qnLnr-
2WguwG La WJL ~wm6wnGb11tJ hbm: 

UnwGg hwmmlj ubtl'lni1WmpLl Up2ngwnmuGbl111 Wrtmm hnrtbi11J 
~pmwGp ~bG 4mtmml1w4wG pmJUbi1P u2w4mpJWG hwuw11: UJ'1 hn
rtbl1[! JnLI1WgGbtm La u2w4n4p '1W2mbrp Llb11w6btm hwuw11 wGhrw
ctb2m t ~n11wgun11 ('111bGwctwJpG) hwuwljw11qr LjwnmguwG up2ngnl( 
tunrwgGbt tuni1QWJpG 211b11p uwljWI1'1W4[!, LLlWGWL hb2m tm6Llnrt w
rtbl1[! La P2bgGbt 411tJmpljwljwG UWLjWI1'1W4tJg Gbi1QL., hnrt[! hWI1UU1Wg
Gbt o11qwGwljwG GJmpb11nLl, PWI1btwLlbt hnrtr 211W~pqpljwljwG hwm
LjmpJmGGbl1[!. Ljwmw11bt ~w11w11mwgmu La hnrtll pbri1PnLpJwG pwro-
11WguwG up 2WI1Q WJL Up2ngwnmuubl1: 

UjftWL/1Db[11J tJ11bGg 4twGnrt hwliWLP11nLU L4WI1mGwljmli bG U2W
Gw4wttJ pwGwljmpJWUP LtJntuwGwljwJpG Na, n11[1 up2wLtwmmu wnw-
2WgGnLu t un11w La hnrtwJpG tm6nLJppG mwtru mctbrt hpuGwJpG nbwlj
gjlw: 

Ut4WLP hnrtbl1[! pnLJubi1P wnuwG m qw11qwguwG hwuw11 mubG 
wGpwl1btwLl ~jlqjlljwppupwljwG m ~jlqjlljwljwG hwmljmpJmGGbr. 
uwljwJG libttJnl1wgj1wJI1 uj12ngnLl 4wl1bLI1 t Wl1liwmwljwGn11bG PWI1b
LWLlbt La Llb11w6bt pwro11w11ctbp hnrtbl111: 

Untnf}Ubf11J La untn'1wgLtw6 hnrtbfl[! U'l)=1 bi1411Gbl111 hnrtbrtJ [!U'1-
hwGml1 mw11wompjwG 2m112 0,5%-G t, [!Um n11mu puljwljwG untn'1-
Gbl1tJG pwctjlG t [!GljGmu 0,1 %, Ljwu 0,8 urt!lnG hbljmw11: Untn'1Gbl1[! 
mwrw6Ltmu bG wGmwnwmwljlwumwGwjjlG La mwttJwumwGwJpG qn
mmu, jlG~~bu GwL. La LjjluwwGw~wmwjjlG La ~n11 mwttJwumwGwjpG 
qnmm hnrtbr~ uwhuwGGbrmu: Untn'1Gbrp L411n~l'lll:! tu!lum mw11pb-
11w44w6 t owqmuGwpwGwljwG hn11j1qnGGb111'l: 4.4 .Cfb'111nJgp ~wm-
4bl1wguwup' unLn11Gb11G wnw2wGmu bG wt4WLP hnrtbi1P 4twG4,wo 
Na-[! H-nLl LtJntuwl1tJGbtm hbml.awGpnLl' '111WGg '1GQI1W'1WQpWJp 6w
Gw~wl1h nLt: 

Untn'1Gbl111 pGn11n2 wnwGoGwhwmljmpJmGGb11P9 ublj!J 5%-w
Gng KOH-p ub2 tm6Llnrt wun11~ u!ltl14wppLltJ wnljwJmpJmGG t: =1nrlr 
~rn~PLP tupum mwrpbl1w4muG wrmwhwJmLlmli t [!Um ubtuwGtJLtw
LjwG Ljwqup LjlmtmtumpJWG, [!Um n11mu, Llb11t1G untn'1WJpG hn11pqnGG 
wll.Qwm t mjlrtUWJpG ~11w4gj1wGbl1!19. pulj !lumt.ltJwt hnrpqnG(l ' hw-
11mum: =1mumuj1 L4WI1mGwljmpJmG[! untn11Gb11mu mwmwGLlmd t 
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1 ,5-pg lipu~u 10% u wt.l.bLpG: YLWUUWU lilWflnll.nt~JntUQ lilWlilwuL1_mu 
t 30-40u t~t.l. 100q hn11.mli: 4Lwut.~.wo ~wlilpnuubrp ~wqumu qb
pwljznmu bG ca··, Mg++ , ~wG Gwu Na+ u K+: 

A2 hnppqnGmu hn'lwJpu LntOmJ~P nbwljgpwG ~mJL ~~m t (pH= 
3,5-6,5), ubpgu 1Juljwo hnrpqnGmu· ~bqnepG linlil ljwu ~mJL hpliGw
jpG: Unt.l.npwpwp, unLnllGbpiJ 2f1WLntJO W'1Df1P9 W'lQWlil bG: 4wtuL1_wo 
wnw2wguwG UjWJliwGGI:ippg, unLnf1WJpG lilPUIP hnf1Gf11J pwdwGLI.mli 
bG l:ipbg bG~WlilPL4R' - 1. WUlilWnWjpG {lilpUjplj), 2. uwrqwqblilUWjpG 
{l'iuwjj'lG), 3. llwrqwqblilGwl'iwhl'iwjpG (lilnfl~WJpG) : Unlnf1ubf1G mGI:iG 
gwop pGwljwu pbpppm~JmG: 

Untnf1WjpG hnppqnGGbfliJ opqwGwljwG Gjm~bp u 1JUf1hwGpwUjl:iU 
uGull~lilwppbp Qp~ bG L4WflmGwljmli: Cwlil unlnllubf1 41:if1pu hnrpqn
Gmu mubG ~~t.l.wJpG nl:iwljgpw, hblilw1..4bu, Guwu hnll.bflnLU wuh
f1Wdzlilnt~JnLU t LtlGmu 4f1wgmu ljwlilwptL: 

Unlnf1Gbpj1 2f1W~pqj'l~wljwG hwlil~nL~JmGGI:iflp pwf1btwL1_uwG 
ljwf1unplip2ngwnmuubf1pg bG tun11 LfltubgmliiJ L Of1qwGwljwG GJm~b
rnLt llflWUg hWflUlilWgmlitJ: UnLnflubflp nrnz lilWflWOnLpjmGubfl pw
f1bLWLI.bLmg hbliln oqlilwqnpomu bu qJm'lwlilulilbuw~wG n11nz 
pnLJubpp uzw4m~JWU hwliwfl, j'lulj hj'lliGwljwGmu fl(lWGE ~n11Gmli bG 
wGlilwnGbf1p lilWlj ljwli oqlilwqn[16mli npUjbu Wf1nlil : 

tunGwt.l. ubrowruwflW!lOWJpG qnlilpG hpuGw~wGnLu lilWf1WOL1_mu 
t Uu 6-nt.l.p L ltwuUjpg ont.l.p hwrwt.l.-wruulllJWU wtllbrnt.l.' '--l.flWUlilWGp 
m UllflPI:il?wGp lilwpw6gj1 uwhliwGGtrmu: UJu qnlllmu hj'luGwljwGmu 
oLwt.l.nrt.l.bL bG ljwrurwhnll.bll u llbll.Gwhnll.bf1, nrnug QGilhwGmp lilW
rwom~JntGQ zmr2 600 hwqwr hbljlilwr t : 
_ Ubrowrl.lwllWf10WJpG qnlilpG w~er t oG~Gmu ~wlj'lwqwGg lilWE 
L tunGwt.l. ~LPUWJnt.l.: SwpbljwG liPI?rG 2bpum~JntG1J 13,2-14 ,5°C t , 
upGnLnlllilWJpG lllb'lmuGbrp gwGwljtJ' 2000-2500uu, pulj wnwGapG 
lllwppGbrp· r]bn wt.l.bLpG : Olltl hwrwpbrw~wG tunGwt.l.m~JnLGIJ zwlil 
pwror t' wllwnt.l.w zr2wumu hwuGmu t 80%-p: 

nbLtlb~D LbnGWJpG t : UJU qnlllm hnll.blliJ oLwt.l.nrL1.bL bu l.uGUlw
nwjpG pmuwljwum~Jwu u hpuGwljwGmu hrwptuwJpG WlllwrGbrr 
t.l.pw , nrnGe mctb'l Lt.I.Wgt.l.wo m hpuebrpg Wll.QWlil bG : 

VwGqwGp m l:ip'-Jw~r OQUj'lllGbrr Wqllbgm~JWU lilW4 llllWUE 
ol:ing bG pbrbL W'lJnLUWGliwG ~WflUPfl u llbll.GwL1_mG bpwGq: 

4wrupwhn'ltrr hqnrm~JnLGIJ 70-aOuli t. hmumup ewGwljQ. 
6-7, GnLJupulj 10%, nbwljgpwG ~~m t (pH=4-5). pulj 4LwGnf1 hwliwLil-
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f11J hpuGw~wGmli hwqbgwo t H-nt.l. u Al-nL1_, lJLwGt.~.wo Ca-p u Mg-p 
ewuwlJtJ er~ t : 

'll:ill.Gwhnll.bf1mli hmumup ewGwljiJ hwuGmu t 3,5-5%, pulj pH-Q 
lilwlilwGLI.mli t 5-6-p uwhuwGGbrmu: 

Ubf10WfluWrJWflOWJpG qnlilm hnll.l:iflp lilulilbuw4wG wrctbeQ zwlf) 
PWf10f1 t : UJu hnll.brmu hw2n11m~Jwlip lizwljmli bu Wf1dbewLtnr 
Wf1UWilWf10WJPU uzw4wpnljubr' ~bJ, UWf1PU2, otuwtunlil, Ujlf)ll.W
lilntubp u pWU2W!lbf1bu : 

UJU hnll.bf1p WfllilWr]Jlnll.WUnL~JWU PWflOflWQUWG hWUWfl wuhrw
dbzlil t ljwGnGwt.l.nr oqlilwqnpobL opqwGwljwG L hwGgwJpG L4Wf1Wil
lf)WuJm~br: UnwGopG llbl4ebrmu mctl:i11 ~~m hnll.brmu ljwpl:iLP t ljw
mwrbL ~rwgnul: UJu qnmmli l?llWJpG trnqpwJp r]bli L4WJQWflu m hn
'lP uzwljmpJwG ripzlil hwuwljwrqp 4rrwnmuu hnll.brr pbrrrm~1wG 
UIWhlllwuuwu m pwrorwguwG 4wrunrlitll?ngwnmuubr bG: 

U'TF~ bfl~flGI:irmu hn'lWJj'lG 6w6ljnLJ~mu pwt.l.wljwu lilWflWCm~
JmG bG qpwf1bgumu Gwu qblilwhnt.l.l11wJpu hnll.bfl(} , npnGg qwpqw
Gmu l:iG qblilbflj'l hnt.l.plf)Gbrmo, hwGrJtll4mli bG qpb~b pnLnr hn11w1pG 
qnlilj'lubrmu L ljwqumu bG zmr2 425 gwn ljli: UJu hn11b11G wwr bG 
IJU~Gmli PflbGg pwflOfl pbflflPnt~Jwlip u qJmll.WlilGlill:ium~jwG lil:i2 m
GbG 4wrunf1 Wf1lilWilf1WljwG uzwGwljm~JnLU : 4wtuL1_wo WJ'l hnll.brr 
l11Wf1WOUWG qnlf)mg, llflWUE oqlilwqnrot.l.mli b(j wlibuwpwquwqwG 
qJm'lwlilulilbuwljwG pnqubrp lizwljm~JwG hwuwr: 

U'l'l1 bfl~flGbflplilWflwOemli pwt.l.w~wGj'lG libo mb11 bG qpwf1bg
Gmu wt.l.wqwJj'lu hnll.bflG m wt.l.wqmlilGbrtJ (2 liLG gwn ljli) : UL1_wqwJj'lG 
hnf1b!ll} lib6 lilWflWOmu mubG riliwUjnllqnLWJj'lG , ~n11 lilWLPWUlilWUW
Jj'lU u ljj'luwwuWUjWUlWJpu qnlilj'lGbrmu , pu~1..4bu uwL' uuwhnf1DI1P 
qnmmu u qb111whnt.l.j1mGbrmu: 

<!>nrobrn4 hwulilwlilL1_wo t, np wt.l.wqwJpG hnll.bf1Q unLJuUjbu ljw
flbLr t hwliWLPil lij12ngwnmliGbpj1 ~rrwnliwlip wurwgGbL , j'lpwgGbL 
m WJGlilbll. qwrqwgubL pwquwriJm'l qJntll.WlilGmbum~JmG: 

U'l'l1 br~rGbpj'l lllwpwogmu GzwGw~WlP9 lilbf'l bG qpwf1bgGmu 
LbnGwJpu 2112wGGbrp hnll.bf11J (6751 hwq gwn lju): 

UJil hnll.bpp zwrgmu libo lilbll. bu qpw11bgGmu LbnuwUjnllqnLW
JPG hn11tro. pwgp WJrJ, ljwu GwL LbnuwuwrqwqblilGwJpG, qnpz Lbn
GwGmwnwJpG, LbnGwuwrqwqbmGwjpG uLwhnf1wGuwG, LbnGwlf)w
tPWUlilwGwJpG qnrz L WJL lllPlllP hnll.brp pwL1_w4wGpG ubo lllW!lW
om~jmGGbr : 

LbnGwJpG 2112wGGbrmu wJu hnll.l:illQ mbll.wpwztu4w6 bG nLil.ll.W
opq qnlilpljwGm~JWG oppGw~wtflm~Jwlip: 
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