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1. nn.nq.tnn. uu•1.c.!mH••n11..-•. 1: 
(1.3m ... 1tUS~St:;UU•1l\), lll'SU1 l . 1•1U·h•~ ur.. •l 1'1 

~nqj1 pbpppnt~JWU ljJlW u1q11nn~ l:iQ ul12lUllP pChul1 luli q1q1 i')11(1ld1p ' 1111c111p , uq p, 
9hJlUDLfJJIUU[!, uuu11wGJntf)bfl[! l.J hwml1u1uibu ~H11pp: 

~WJWUUlWfil1 mwpw<}J1~ ljuq1btwhm1bpl1 ut.b tYwup qu1l11j1111\ l, 11ql1111l111l1 
qnmmu, npu1t11 pGwl.jwG qnpanGGt1111 puntwpwp l:iG, mul1u1,1 l1 l1p111.Jl111111ln111[ u1l!, 
ljwJmG lt pw116[1 phpJ2 umwGWLnt hwuwr1 GljwmLjnn~ l 51p[1 u11ul111111 .. \>pl1 1tp11-

1.jwl\.I[! hnqwqn110ntpJmU111u UJWQtlmli t nnnquu1G dl19n~Jnt1 : ll.1111Jl1u11>1111\ , pn1J11t1 
hwuwp, l.jwplu1J1 G2wUwl1mpJmG 111Cijl nnnq_1huG q11pb[1liptuyJ1 <1111111 lp11qthu 
l.jhpu1nuYG nL1111wl.jwCiwgmU:[!: 

OnnquwG 211mt]u11Gwljwglf.nu.'i t h111ur .2p}1llhnr1!11tml1m1qql1~1111p1m£i1\l1911 -
gm.f Ljrn]ulf.mu t hnql1 ~'.11-q}llJwl)wG LjJ16wl.Ju: OnnquwG 2mrn hnqm Ll 1jl1pw1)tll1p14 
hnq]l ]1.inGwljlllpjwG, pmJul1 wpuwmGt11]1 1tj19ngm.1_ tlrn]uu1qqL~p11pjw(i ul19 t 
um On11) pntJUll hbm, Ljm]u Ljnu'i t Pl1LJU]l 2[1U1Jll0 11h<tjnip, ~>l1qjll1LnQ 11 WljtU (j LU1 -
0W llJ1, LthOuwpwCiwqwG u11111gtuOhp{! , mpwGuuiti11wgf1wG ll WJ1G: .O::,m1mu rrnnq
uwG 2[1Jl r.wGtulJ.I! u1hUlp t pwLju1pwpj1 Jlll1JU~ u1whwG}?GbptiO: 

~m1wqnJwgt.'ituG llj(lllgbumu 2n111n l1wplrnpwqmJO qn110-nGGt11J1g t'ibltG t: 
Ilnnq.t.'ituG 2m11n l.jw111111 t pwquwl1ru1uwG]1 tuqI}bgntfJmG qnpabL hnqwq_nJwg
tituG UJpngbup (h1111.t1 ~pqj1l1wlJwG qpowlr]l, ppuJ1w4wG m l.JbUuwpwGwlJ.wG 
uumgbuGhp}l ll WJLG) ljpui: 

~nqmu 2Jlll wnwmml:JJlll G[l !lWJPWJntU t harr]l L1Go ]1ljGb11I!. tiuw htmLLwGpml 
hnri]l uwuG[1l1Gbp[! tlbpw11wuwtjnpljmu bG l.t. ]umwlimu: ~npwGwr]lu wnw2 t 
qwi.Jm l.jt11ll, rulJ ljbqllwlJwLWO hntll! 6wpopnu'i t: ~nqp juunugmul! tlwmwgGmu 
t Gpw 2(1WJ;)Ul~llUUght]ult~.JillU{! Li OJ]Wljm]uwGw4uwG UjpngtuQl:ipf!, pCi~tqbu 
Citult Cipw ~pq}lljwl1wG hwmltntpJmGlibpu: 011tiGwlj , b~b hnril.! 2Jllm'i bGp 1_6wg
t'iw Ci hqwuwljntj, u1u1 u1 2m p[!, 16wCiwLntl hnri_jl uwl1bpbu~G , pwmwJmt'i I. lmaj1 l.1_h
flp0 zl:iptn p 1.jCi6]11.jGh[l[! l.t. juuH.ugGn1Ut11]1wGg, pulj b.pll hm1I! 2[1111 U l..CiJ:! wlprn6b-
11llll, LUU{W 211LJ1[l Gb11C>mjmut.hnq[1 ub2 uwqwl.JwGnt~JlUUp, llh11111ul1 :tumwUmu: 

~1111.1! hw6w]uwl.j]1 h uLc) GnpuwutpmJ. 2pbtJlu' ljw11l:i1w2t11u1n wpwq Juunu
Cimu t, l.t. hbtnlLu1pu1p tlwmwGmu l Gpw uh~ 011wtJmtuwGtuljm~.1mG1!= 

.2pt'iwG (!Gpwgpmt'i lttuJlltnp Ci2wGwl.jmpJmG mCil1 Ciwlt hn11J1 uwl1bpbum.l 
lmunf12pl1 zJ11J]l W[lWq_lll(3JLUU ll tunpnl!}JWG 6}12U1 [!UU1p11Li}JntG[!: Ujl.IWL[!GUl['IDl
PJWU 11l:iu112mu qwptut t wnw~ qw1 hnriwuiwµmu (tpnq.t1w): 

bpL hnqwmw11mun ltwGJubtm UUJWuiwlrnlJ. w1.tnuw2l1~]1 t'itompJmUJ.! ztum t 
tjlnppwglj_nu.l. WUJ w hn11I! WJU qtuu:mu.l [!UUl wqnu.Jl hpl1wpmpJwG ]unCiwlj_wGmt'i 
t wGhwi.twuw11w~w41 , np(! GmJGuitrn Gurwuuuljwhwpuwp ~t: bpt. uHIJLut ll1tu 

ptub-~mu qpmGU1tuJllG l?Jlh)l]l uw4wpl)W41! ]unflu lt, WUjlU hnriLpp Ll(bUlp I. }lfll11 
muhUwGlj_wc) GnpuwGhpJ1G tuJmu1 l1wuwu1wtmuu]uwG : .:.mt1u1mul1 ql11qp111u 
wtlb1n11112pbp[! ~'1LUl(ltlmu bO 'lhU\ll q_pntUUlWJJlG 211t111f plU[lO (\lU!JCil•plll IJPllLli!-J 
thulJ.mp11tul.J11 , '1-Gm wnw 2wgunu'i t lmqb11)1 qt(llunG wt[wgn1 u ~uni 61uh(i11H11111~ : 

9 

.211p t.!b[IIlbl12Jw1 ljGwuwlj_wp wqqbgmpJmGCitpu 4tupbL11 t ljwCijubi., b~b 
nnnquwCi qnpO-u_Gpwgn l1wqt'iwljbpU[LLJ1 nti2rn: 

nnnqmun llJlWltwG wq_11b9mpJmCi t mGl:iGmu Gwu hnajJ '.l>JiqJil1w1.twG 
hwU1L1mpJmGCihpl1 lJ.(lw: OppGtul.i' luurn uzwlJ.hLlll9 umw2 Ujhm11 t mObOu1 Gnp
uw1tunuwi.t.mp.rmCi: UJU f}buumu.l lJ.w11]1 <huuwCitul1 hmm hbzumtpJWUp t u2wl]_
tlmt'i, LW4 bG tl1211lJ.mt'i 4nzmbp[!, Li WJG 6bnF t pt1umi uwGpwhwmJ14 ljwnmg
tlw<}J1: <.mm lP l1wpbt11 lf.wpl:q Ciwll zwm ]unuwtl 4titim4mu: flt2 wzGwGwJtiCi 
2pn1uubp[! n1G~wgunu1 bu qJnUlwmOrnbun1p,1u1Ci tlGwuwmmGbppfi, 11wGti np 
qpwG11 MLnmu ta hnrimd: 

Dnmµnun wq_rµmi t hnq]1 uj1lJpn4tJIUWJJ1 lj_pw, WJU ljrntumu l hnajl unu1 oajl 
zbpmp hW[1U1pbpwljwfi ]unGwtj_mpJmGu ll 2tpuwutnpowG1r 

2. -<.ll'Lta .QPlll>taQtataUtaU'1 ~Mn:.utatn .. ~US'r0Ml>-30l .. ,, .. ,1;re w 
'l-f'U~B nrncuu~ lllttrDUQ-fll--31. ITT;~O'l.'1tr1~ 

bplJPll uwql:ipllJUJflll tlbflpCi tpmfup 2b11tnl!. npn uuqmGwlj t pbpi] UllllLnt. 
wGlj_wLlmLl bu hnq: ~nqG wmu2ruunni l tbnCituJJ1G wu1wpGbpJ1 ~tuJPUIJTll t'iJ1g 
qnjwgwb UWU(l uwuGJ14Gb11t1g (htuGpwj]lG uwuG)1l.JGl:ippg) lt pntjubp)l m 
ljbGqwuJ1GhptJ. uGwgnp11Gtp}lg (opqwGwl1wG uCiwgnpqGbp}1g) lt wGopqw
Gw4wG GJmpbp[1g. ut1L1popqw6]1qUUt.11)191.t. hmumu!19 : 

~np hnrm obnp~ t'ib2 1n2wttil:iUiu l.JwpbUi t mhuGhL llll WJU pw11l1wgu1() t 
u1wppbJltw4_1b11j1 uwuCipl.j Gh11!1g: 

fchjmu t, [:lll hnaj1 uruuujll1Uh11u wiipnq2m~JLUUp lJ..ll!tub LG ublj t'ibltnt, pwjg 
J1pw4wGmti CipwGg ujl2ti L1wO wqwm tnwpw0ntpJmGGbp, npnGp ljnltl_mu bG 0-w
qmnpGhp: bpp hn11u 2np t, b'wl1nmt1Gt11n h[uiGwl.jwunui L9tlwb' hG 011ntl (G4. 2.1.): 
UGopll t1g qtuu 211mup~J° hbmn muljmnJ1Gbr1u 1..9lj_nui llCi 211114_: <nrimu qmGtJ.n11 
ljbfiriwGl1 opqwGt1qt'iGbp[! (wpuwmGhp, uJ12wmGbp, npqbp, pf1pnq1Gb11 11 WJtG) 
UUJLllUllllllU bu hnri}l ub2 oaj1 Gb11pwt11wGguwG[! Li. Lj1]upLgGmu lUJU. utnl:i11ahLn4 
plllJubp)1 w6U.wG hwUW[l pwritOu1wum uiw,1uwG(iup: 

m JU~ LU 1n'ilmn 

L,4. 2.1 . ..{111111 4wqumpJmGu 

opq1uliml1wli 
1 limulil1l1lib(l 

(5%) 

,.--~\· ~--oqn~ 19quu)'-· 
bwljnui~lll:.fl 

hwliplUJflG . ~ __ ~20 • 30",t.} 
umutij1lJCit(l ------- ------- -

(45%) 

• 



• 

ru1mu mt11fl mGbgrn1 LthGmupwuwlj_w(i u ~['!qp ltwl1u1 !1 u11111ql111(1L1pf1. 
j10i_lljhu uwlt Ofl.WJ!lfi, 211WJ )lG ll WJL wmu!io0whLUUl411lJ:ljlllGlibpp llllll llhulhu
l[llJ14_wo b.Ci CitulL Cipw ~PJ1qJ1LtwLtwG hLumljmpJmOOt11mj: 

<.najl bwl{WLWJflO uwuuu1G [!Owl1u1G 4J16w4mu ub.L1 ut1wt1nr OLUl[lll l[11H1 y 1qw
pmOwl1nq 2np hnqJ1 L12tinG t: UJO 4w]ln[wb l hn11P 4Gal14_wJ]10 lju112111~11Jn11)p[19. 
nppwG hnqJ:! ULnflntltmm11w.1[1G t. WJG wG Gpw chu~u11_wJl1G d1uuu1uG 1[111pp t: 
<n11]1 owtl_wtwJtiG lILuuuwG mwmwGLjmu t 0.95 u[10iLL 1.8 q/uu ': 

<.ml.11 [ummpJntGTI hnr1J1 ~nfl uwuOt11.JGbpfl' ut1wt.J.np bwt.J.wtti L12[1110 1.: .:.1111[1 
J.l.lU11UflJillUIJ. p0n]lll2t[rnu t Gptu uwuGj1ltObpj1 pwqwll.1111l!}JWUp' l1luli11w.1j1ti Lt 
011qwGLuljwCi G.1mptpj1 u1w1m1 Ci1ul1mJlJrnUr: <.nrl.1_1 jullllllJ3Jl1LUL! u1wmmul(n1 Li L 
2.4 ut1G lt 2.7 q/uti

1 
uwhuwGObpmu: 

~llll)l awl.J.nmL1bGmpJmG l lmqp u]1wl(np owl.J.wtm Ll bqwa aw4mnpOhpj1 bw
t.!_wtG t : UftWGntl t LyWJLluiliwtlnpt[llla hntlll 2f1LUJl1G hu1mljntpjntGGb111 ' [unGw
tlll1P.JillGJ:! . 211wprutj1wCigbtJ1mtJJl110 l. qn1npzfrn1HmUJ:!. ~11ti uwqwl.J.wG pwpapw
gmuI! li oqw~111JuwG.w4mpjntG11: <.mu1 awl1nmlthGntpjntG(! WWLIJUJCit[mu L 5-
60% uwhuwfifitpnu.i: 

UGG11mG1mph11 LL funGunlrnpJmCi t.ywhbpll lm11P mGw4mpJwCi l[LpwpL.pJWL 
L[wphtJl l U[Wu14hpwgnu1 ljwqt.lbt' qI1ml:iGu1Lnt.l lnu1mu hquia wtlu1qj1 , u1[1111ll1 LL 
LiwLIJl hwuwuu1uG111pJmGn: 4_wquiJ]10 hm1t.11p' 2mp 1.J uGCiquiGJrnpLp u1luhL1111 
mOwlpnpJmGI! tlm!Jp t: t>ul1bph4rutU1 L1wu mt111ill1 uiwpmGwljmpJnilip n11ll11[1 l, 
pwG unlwqf1Cip, WU[W ulLlJWL h1111mu uGUriwGJlllf}hp LL J.l.lnCitutlmpJntO u11uht..1m 
111Gwl1mpJlllG[! ubo t: IJ11L1mqbUj nul ttn11112 lwCiwqp q.nuu11w]1 l[LUU P1J>li1u1111l1 
(011q.wGwl[wG uwuG~4Cit.11) wtlLLwgmu tunph•llP'l L mpqnui. wmu~l1li ql11qpnn.l 
uGG11wGjntpl:i(l Li tunGwi.tmpjntU U[Whhtm mfJw4mpJntU{! uLblU!JL1t1p11 , jn14 
hplu1111111 !lhl4.12111ll hnri.J! phpltwgCihLm ll 011wt}rnfuwGw4mpJml111 LH1()111!Jlil11nt, 
tifiiUJLU GwlL L1Go]1Ltw1GmpJlllGJ:! l}ln!Jpwg(ihLlllhWUW(l: 

'l.wzmmJ~U UIUIJOm66h110ui hnq~ ol:ifmu6~l1wl1w6 ~wqli'J! l1w11htfi t np.nzhL 
obU(!~ q(f.WJUnLJJJWUp. 

~hnpl1 Luq1l1 tiL\) 6mmuqnpwu.1bu tiLl1 4JJWI hnq 
19Cil1t: LnujlJlL-!Jwpl11 911111 Lutjli1wgfitLJllf 6q6ht hnrrn 
wtl_il t 6b2, tUJCiu1Lu n11 ~ qhp\)ll lmrtJ1 ljli61'tl1lill[1[1 
tfllfltlt.fi ll hmm hL2mmpJLUUrl llCiptup4tU1 U] lU~ULUfi 
tml1l1 iib2 (u11wuu111 tJ1Gj1 liutuli ): 

:Jtm11t1 wt1_111 ut.2 ul111tl:t tntl 
qmCiq LUllW2lU(Jm ll t 0 

"lllllnfllUUlllljll til q_mfil)[l Yll l ~JUlt'.IWUljl IJ rmp UWtn lt 
tu11w!ip[1 t}filiLntl ' jlbpl.twl1~ utri.llhL JJntp umuunt 
WJli1qbu, up dwu1tutjbli wnw9wfiw: l12Juu1mh~, np 
du1u1wljtiCil1 hwumnLpJn iG[l lt lLUJUlllf'lJlltG[! w6pmt? 
L11lJUJJCipml_ hWUUllJJlllntCi u(iwli : 

0-lllUj lllllbfi 
lUlllU~.lUlllllltl t ": 

LUJll ...,&., 
Uprunp dwLqw1jLfi l1 

Lpl1wpmpJmli t lllllPJl 
t 0 2.SutI jig : 

U11run dwu1wL[ll fiJ1 
h]ll(W)llll!JJnLU[l 2.5 

5 u6 t 0

: 

11 

U11runp dwu1wtjl:ill[l 
5 u6-!1y bpl1w11 t~ 

lllJ 

U)lllJllll zn2wtl1 tlm ii 
h!i wqwql1 tlu1fi11 

hwmtil1Gbr : 

" 

(i}b(i}b4. 
ltU<lU~UQUSt>u 

Uprun"p ln2wlfitlmtI 
b!i u1tlwqj1 uwli11 

htuu1t1l1Gbpp: 

I u.-tu9uahv 



lpbtJ. lun6wtJ.nw1DL6 

bpp hn'llt bulqmnftOhp]! WliPllll2nLPJU!UP liJl[Wi>' b6 2Jlllll. uzwCiwqnui t' hnm! 
hwqbgwb t ~ml: {Ciq. 2.2.w): ~Ulqbgwi>' hnqn llwzumul hbzm t mwppbpbh 
pwtlw~wCi ~ qlipglibL lill qump hru\ h wlft}l Uhi! liq!Sbt,, bph uwmh1ljl wpw0p}l9 
gbJuwi!ntP t hnunui, w111w hm\l!hwqhgwb't: 

lpflq )unCiwl\ntpJWCi qliuu!mli hnqnut 01)I! pwgwljwJmu t lt pmJulipn tWJltlw
bmpJntfi hCi qqnuI: Cwm pntJubp ibO 1}ltuwlintu 2~5 opJW mhw4wG hru\]l hw
qligt}wbmpJwfi UJ.WJUWfi6bpp6: Untl_npwpwp tp}llf tunCiwqntpJntGn bp4wp W: 
mhnut h. wadpllti qunt wuw(i qwqwpbgnulltg hbum }un2np muqmn}lCibp.pg 2mm 
Cibpi>'btlntu t qhllllt umnp}lCi 2httmhp, mbq uiqwtnbtml oqphwuwp: UJu bphntjpn 
wliqwCimu b6 ltmlll! ~tmpwgllw: 

Ul}wqwJ.llli hru[bpnt\l lunPI! !l>ltlm1nu91J.wCi mqwpmtlmu t \lll pwU},1 <twUn.tu, 
d}iliiqbn O'w6p (ltwtlWJ~O) hnqbpnui qWJUlI\ t mhbt 2-3 O}l: 

Junp~ !MtttnJlwgj;lwu qwqwpbtmg htnnn Jun2np bwlimn[lCibpu 19qwa b6 
tJ1 G n ui ~pml \J. <>qnll, pull uw(ip bwl{mnptibpn' dJ:tw.J{i 211mt: UJu tfinqnuS h n 11titun-
6wlf.ntp JmCip w6t(wCinul bll JlWlutWJpO u\ulutwGwJ}lCi .tunCiwt{mpJmG; 1 

')..wi.mwJltfi uwhuwfiWJfill J:unOwilntpJDlfin hwfu}lluwCinul t pntju}1 wtijJ. hwdwp 
tWt{WqDLJfi tqWJUW(i (uq. 2.2.p): ~Dl\ll fun6wqntpjnl61! qw[lllfl t tqWhutwOtlbt 
hnqnui U)i6~ np WJ6 utqwmUi: 

wnw1iumfa 

~nqmu L11tuo )unGwtLnipJmGn wuuif16wGwpwp L4Wlfwumll t j1 lnuz114 
pmJubp)1 lt1111.ut1g oqmwqnpbUwG ll hlU\J:1 uwl1hplaupg qn1npzllluguwG: OppwCi 
hn11p >_nptuGntu L, WJCiawG 2m11 wump t 4WL4t{11LU h1111ti uwuGfll1GLp!1G ll J]Wn

Gmu •1chlwpu1uwu1~Ltli pmJuLp!1 hwuwr1: ~bu1wqwJmu, luu1mu bqwb tunGw
Ljm~JwG npnzwlijl L4wzwp}1 qhu11)Juu,pmJu)1wpuwmGbpp4nquj1g lj_bpgtlwb 2pl1 
pwuwl1m J3JmGn J)WnGmu t wGµwt1.w11wr1 pmJup w6j1 hwuw11-: f!mJUt! pumwumu 
t: L11LtGbp(! qmGWf}Wtli-tlntU hG: ti tlLp2n pntjU[l 2npwGmu t: UJG Lflm111, l1pp hn
'llllU laqwa 21111 u1wpmG1ul1111.pJntGl19 pmJUQ oqmtltuJ1 l1tu1rn11 ll npn hw GqbgCimu 
L pmJu)1 1npu1guwO{!, wGi.twGmu hG 4WJOLCi 13u111wuuwG nmj1(Cilj .2.2.q): 

lf wtnlh1b fun6w~mp1mCi (Ulu) 

U'wm>.htJ1 )unGwl}mpJWG J;!WGw4 11wztmuJpG uwht~wGwJtiG )unCiwtlntf3JWG 
ll. lfwJm!i 13wnwuuwG ]unGwt.jmpJWU uj12ll 2pJ1 uJ12wG4.Jw1 bwt{LutG t: 

Unwtl.hLwqntJG phpp umwGwLm hwuw11 nnnqmurr IJ.lbtnp L 4tumwpbt hnaj1 
tunGw4mpJwG wumtiowG]l' pwnwuuwG 4btnpG hu1uGbtmg wm wqbJ.11 tlwri: 
lTzw4wpmJubp)1 uLb llwu)1 ql:iuwnui t4hu1p t nnnqbt, bpp llwm~bijl junGwtlm
PJWG 50%-G I. UL4wm{wb: PwG2wpwpnumwGw.1)1G uzwl1u1pntjubpj1g ]WtnbpG 
u11.j_hLl1 LWt( laG w6ni u, la1~b nnnq111 U[! qwmwp4mu t GwtupwG hnqnnS uwtn~l:i(j1 
junGwqmpJwG j;!wCiw41140% l1p6wurntup: 

<wqbgma hn11 

w) 

'1-w7unu Jl1fi uwhutu0wJ)10 
tunOmtJ.mpJntCi 

r l 

'UL] . 2.2. ~niij1 }unOwt1m13JtU0 pOm13wqpLp 

2.4. ~nqj1 tunfiwl[mpJwfi npuzntUJ! Mmp~ qqmJmpJmUp 

flnnquwG wOhpwctbzurntpJmGu t4w11qbtm hwuwp hm1'1 tunGwt.1n1 pJwCi 
n1mzuwG wuLCiwuiwpq OU(! 6tmpt1 qqWJlllPJWUp ulapnqG t: UJu lihpnqj1 zGnhlnl 
hGwpwtJ.np t hl:izmmpJWUp lt pwl(_Lu11w11 6zmnq'>Jwup npnzbL hm1J1 tunGwtJ.m
PJWG wuuij16wGu: 

~n'lJ1 tu11Ciwt{mpJwG npnzruun 11wzmnuS 6 Ln~fl qqwJmpJwup 4wmwptJ.m u I. 
hbmlLJWthW211 (l.IJW4wGmpJWUp' 

• nqwCiUntlf! wGhpwcJLzm t tlbpgCiht uzwl1wpmJuj1 w11uwmwpfaul.j_ zhp-
mpg: 8wGl.j_wtJ1 t hnqwGumz)1 hwuwp hm1 lf.h119GbL 11wzmj1 u1wppLp 
hwu1t1.waGbfll19: 

• Ut)'l~ uh2 wum p ub11Utp hnrm' ollwt{nplaLn4. hn11wqmCiq: 
• n11wqmGrm J)b_f)llwl1)1 mwpmpbphJ;! wtl1J1 t.IJ1w ' 4_hp2J1Gj1u ltWIJ.lltg-

4_wan1pJ11LU~ npnzhflll hwliwp: 
• !!mp uwmml Lt gmgwuwmnq hnri.n uL11ubLnLI lt mwt)1wl{hgGLtmf t)1npolap 

hnrtfl «OWIJ.lWtllaG» a hwtlnpLt: 
• ltwmwpLp hn11mu wnlfw junGwtLm PJWG wump6wCip qGwhwmmu num 

unumuw4 2.2.-11: 
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(gnpbG, qwpt1 LL WJLG): Cwpwhbpl) u2wl1wp11LJUbpp hwULllfl , npnGu u1u1hwG2ni u 
bG u]1~zwpwJt1G tlzw4muGbp, hLGmo bG ubgbGwJ}l UJWhwG9j1g · 0.6, 0.7u 
(bqJH.l.lll1lUgnpbG, WflUWiYw11.P4_ h WJLG): 

Cum ltlllJHllf}JWG wlpmGbpG LJlUllLU b(i. awGbul11' 8- 12 LIU )unflllll).JWG, uJ12J1G 
_tunpnLf}JWCi ' 13-18 uu LL fun fl wqnuGbp ' 19 uu lt unl_btJ1: 5wG12!19 hlJUll1 tunLu9pG 
21unuGbpJ! gwat1wlt1 t wOg4wgGbt awGO-wq wl1nuubf1JuJ., pul1 hLunuqwJmU, 
pm.1ubpp 4b11qbmG.1w tiwu)l w6pg hburn LqhUl.ll l uiqnuGhpG wl.jlqJt junptugl.jbCi: 
~w.1wCif1 t, 11p funp wljnuCibpmJ. 2n111n wt.1hL11 hbzu1 l. 2w11dtJ.nu.l 11 9ptjnpl1 
wz)uwmwGp[! pbpltw(innl t: U4nu(ib.p.p ]1m11mp J111 UI} U( WJUWGwtjn1ul tub l Ciwll 
hn'lti tiw4_b11tu}l hwpphguwCi wuml11'.lwGt1g: Dr1pu1G hmm LW4 L hu1ppl1gt.jwo, 
w.1GpwG 4wptu1 t wt.J.bLl1 owGc)wIJ wl1nu-

U4_nu}l pbpmpJIHG[! u.ihmp t L11CiJ1 0.002-pg 1' l u 
Cibp[! wGbL : ~ -

upCitlt 0.01, wt.J.hLl1 uha ph1wtpJmGGbpp 
100 

u ~ 
dlUtiwGw4 mL11J.1 t mGbGmu pppqLugtrnG I< '>I 
hn11wmwp.mu: 

Ul}nuJ1 4wu mbIJ.wGpp 0.01 !'lhpntf}JlllG wubrnt.J. hu1ul1wGmu bGp Jlll[lW
pwGLJntf1 I 00 u h11ltwruu13JwG t.J.pw hnq!1 uu1l1bpbup I u nu1q uic\pq w Glj111 u: 

lJbO- pbgnt[:)JmGGbp 2rtL1m' tuu1wmwpuwG UJ(lllgbu[! Lt u1Gfubtm Ouiwmwljntj 
2Pt.lnriu UJ.bmp t lfinp11wgCip w4nuw2'11:l'1 U:bbmpJmGn: UuiltwJG luljnuwzltpp 
2wt11 tjmppwgntul! pbplt h1111hpmu 4_wpnq t utO-wgCil:iL 2JlliwG GnpuwG: .2p1huG 
CinptlwJ]1 ubl>mpJmGn lrwpqwtlnpbtm GUJ.WlllwqntJ. wGhpwcttizm t wljnuubp[! 
wGbt bwuwLtlwmwutmuCiu1pwp 4wp6: U.1u flbLqpmu LtJ'lpwnbtl1 t Gwh 2puwG 
l]Uj}WQl1111 u wljnu]1 hplfWIUlLPJWU Ulflllhlll un «ljn6wl1 Gbpntl »: 

[c}Lplt hnr1bpntu (w4wqwJt1Ci, wljwqwl1wLlw.1)1G) ~PP Gbpa0-nu1u wpwq t ITTb
'lJl mGbGm u: UJU l}bUjpntu wLtnufibp[! UJbUllJ t wCihL ni. wt.I.bl 100 u, npuibuqj1 2m
J1Il ljw1mqwGLu lnuuCiLt til1Ci!Lt wLtnut1 t~hf12[! , LL tun11tlWJpCi 1:itttu1pwgtmG 1.jn
flTILUu1Gb[lJ.! 1J1GLG hwubuwu1wpwp tJmpp: t>wCip hnqbpmu (l.Jwt.1wL1.wq_wJ]1Ci, 
4wt!WJIJG), npmbq s.>JlJ'l GbpO-b-ntU(! 2wm wt.J.bLl1 11wGr1wri t mb'lti ntGbGmu, 
wljnuGbpJ1 hpl.Jw1mtp.JlllG[! ljwpm] t hwuCibL uJ1G!LL 200 u: 

UL1nuwJ(1G 2ruwG u1wpwubmpt11n UprupwmJwG 11w2uifl LL CiwtuwtbnGwJflG 
ll1Wf1lll012Ub1111 bwGp, uti2J1G lt ptplt 4w4w4wqwjl_lfl PWflf;!W(lllUl, pu1pc\11 211w
f)Wtj1wGgbij1mpJlll Ci mut.gnq hml_l.lflfl hwuwp, mbqwCipJi uf1Citlt 0.12 pbgmp-JWCi 
qbummu. [!Gu1ptlmu L hwuw6wJG hbmltJw1 U11lJ111uwlJt1' 

llitJmuwL1 3.1. 

0.015 0.02 0.025 0.03 
0.40 0.20 0.15 0.10 -130 90 80 70 

15 14 13 12 

Ul1nup 1ib2 pwg pnqGtlnq 2pJ1 owtuul! (t/tl) 4_nltlmu t w411uwz}1p: U}IllGmJ G 
U[WJUwGGbpnuI t.jrnp[l wl(lrnw2.PPI! trl}wpwgGmu t 2puwG mtim1m1'}J11LUJ! ti 
ubawgGmu t 211uwG G111uI[!: 

U1aC'J wl1nuw2'1PJl LtwfltlJ] t wnw2wgGhLPPJ'lqwglmG t11nq_J1w (hnqwmwpmu), 
2ruwa GnpUJ! L1wpm1 t LJiGhL L4whwfi2tJ.wapg wl}bLl1 l.}1111211: 

CCim11t.Jm1 wljnuw2t1p[! LLjbUll! t hwtiwUJ.uimwutuwG[l hnrpnu 211'1 GbpO-auwu 
wpwqmpJutCi(!, wl1nu_li bplJ.wpmpJWG(! m ph1m1pJWGJ:!: lJba wll'rnwzllfll! 
J:!UU1J1tJ.mu t. t11p hnqbp[! mctbTJ.211wpwlJlwGg bfi Ii pbpmpJmGGbpJ:! ljrn11r1 bG: 

cJ>ngp w1.tnuw2'1PC! l!GLnpt.lmu t, hµµ hllIJ.bflfl mUl.lG wi.tbLl1 ubo pl:ipmpJmG u 
pmJL 2pwpwt!JwGgbL11mp1mG: 

Ul]JllLUUJlt 3 .2. 

U4m1wzJ1pp (1/4) hrulJ1 UlW[lpb]l pb[?11LpjntLlGb11ti ll 2PLuUgJ1LlrllflJLlLU l)Oll(JllllU 

U4nul1 pbgmp JillUJ! 1 .. -·r , . ~wpwtlt_wfighumwJm a 
·~wwL1 T n1ctt1 
Q.~-Q.§ -1- 0}-0.8 
0.6-0.8 0.8-1 .0 

Ubo rn.005 .. .... 0.01 
0.001.. . ... 0.005 

<Pnon 0.001 0.8- l.2 I l.0-1.5 

fa'ntJL2J1Wpwl}lwGgb~1mpJmG mCibG 4wtl.wJJlCi JmqLpp: lJll9wl12pwpw1tiwGg 
bO l1wt.J.wt.J_wqwJ]lO h11J]bpt!, timctt1u'!11wCigl1l1 bCi wtJ.wqwJl1G hnqbp[!: 

11-1uzU1l! lumt1uuwpwi1ulj1 funGw4wgGb1nt Ou1wLnwl1m.{ wGhpwcll:i2u1 t 211tL 
wqnuwzppp ljmLJmluw4wCi uLompJw1ip, npn j1pwl1wCiwg4mu t hblllllJWL 4hr1111. 
uLtqpmu w411uJ1 ub2 211LJ1l! pwg t pnqCi1tmu w4nuw211pt1 Junphntpfl u111t.Jn11 iwlfun[, 
WJGmhbllllt, t1w 9mpJ.! hwuCimu l wLtnu~ 4.Lp2J1G, wl1nuw2'1Pl! wGhpwdbzm t 
u1wl1wubgub1 4}lunt.J. iWtll LL LIU)Ulllht., u)1Gtll. Ull(lUWJlltJ. G1utuwmbutJ.wa 211lPJ! 
o tp abi.lJ1 11 n qJ1 ut 2: 

U4nup 211uu1G u1tuu1mpJmGJ:! t1wJmJ.wo l w1.tnul1 iwl}lbpJ1g, hn'lti mbuwltltg m 
11pw GwJuCi1ul1LuG tu11Gwt.l_111pJn1 GJ19 : UljnuJ1 211uwG u1ltm1mpJmfil! 4wpbLJi t 
nrmztulJtm11LCi qCiwhwllllll ' oqm4btml uumpu pbpl.j_wo u11upqwqn1.1G pwCi1u6ltpg ' 

t = Ula: 
n pu1bq' I - wlp1L1Gbp]1 t11l.Jwrnr pJmG u I., 

a -wlprnGbpti up2Lt bqwo hbnunl_npntpJmGCi t, 
U- qnpbullJJ1g t.. np!1 wpdbp(} 4wpbL]1 t npnzbL qpw~J11.tJ1g ' 1.jwJutlw0-

2flUWU Gn]1tlWJl19 Lt w4nuwzj1~J1 dbO-ntpJmG)Jg (G4. 3. I.): 
Opl1GwL1' 4wptnn:)>l1Ll1 wlp1uJ1 bp4wpnlpJn1 Gu I 00 u t , 1111wGg hbnwl}DJlllL

J'}JnLU[! Ll~tlJw(ig)lg ' 0.6 o, 2Pt1wG GnpuwCi' 800 1f/hw, wl}nuwz}lflp ubb-ntpJntfi(! ' 
0.5J!t.J.: Oqunjtp1t.j qpw~)l1l.Jl1g (Gl1. 3.1.), 4llltutjwa 211uwG GnpuwJpg lt 
wLtnuw2j1pl1g ' npnznu'i tG12 U-11 wr1c:Jl:ii;i(!, U = 2.7: U4nuj1 2puwCi lllltnI]mpJmfit! 
4tl1Gjl' t = Ula = 2.7 l000.6 = 162 pm4b, L1wu 2.7 chuu: 



10 

9 

8 

7 

6 

5 

"V4. 3.1. Qpuwfi tnu1111mf)Ju1G npn2uwG qptu:J>~4 
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300 400 500 600 700 800 900 
S!11tfwfi u11111fwlibp[I m (1f'1hw) 

Junp whnufibpml, nnnqnui 

1000 11 00 1200 

0.6 ~ 

"' 0.7 .§. 
o .~ :::s 
0.9 
1.0 
11 

13 
16 

Ivop wlpwGbpml 211i.tmu bfi fuw11nrtfl Lt u1mri.wmm WJqj1Cibpp, mbriwfiQjl 
upGi_lt 0.08-0.1 ptum~JtuG TJbuwmu: SLqu1Cipt1 0.05-]lg wtll:ql1 pLpm1~JwCi qbtq
pnui hnrtfl uzwl1mp1111 G[! lL funp tu4nuGbp[! l111w4wuwgt.jnu~ l LtuCi9!1li hwymnw4 
Dlll.'lnti}.JWUp: 5wG4wtJi t tun11 Lu4nuJ1 l:ip4wpntpjntU[! nGqmOLt lli wtlblli pwG 
100 u: lvn11 w4nufit11]1 uiwpwuLmpbp)l 4hpwpbpJWL mtlJu1LGbp[! l]wpb1J1 l 
t.lhpgGbL hWUWOWJG hbmlLJWI Ulrl.Jlll uwl1J1' 

U1umuwlJ 3.3. 

Ulp1ul1 
u4nujl UljnuGb11J1 Jvw11rn1l1 z l11fipL- Uljnuwzl1pl1 Uljnujl 

11-lllflnLpjntCil! hhmuttnpmpJmCiu pjl iljl9L. Ll]Lllb uLbm1)JntCil! hp4w1m1pJlllfi(! 
ph~lllpjntfi[! (ml} luu) wllnufit11h nJ.ulJl (1/tlnli) (u) 

~ 

0.002-0.0035 18-20 80-85 2 2.0-1 .5 JOO 
0.0035-0.005 1.5- l.O JOO 
0.003-0.004 

- 3.0-2.5 150 
-

0.004-0.005 18-20 80-85 2 2.5-2.0 150 

J!fiwpwuw1hfi nnnqnui 

PGw.1t1G 1')wub11114 211mu tG ll{Ulllwtnm w.1qj1CibpJ:! mhqwupt1 0.1- 0.2 pb
Rlllf>JWCi 11Lu1umu 1wG2tiu hw4wmu4 mwpt.jLUcJ wmuubpmt: CGrµuCittwo phpm
f}jntGGt.1111 11tuip111u pCiwJt1G pwubpti Lt 4wuillll. 2pwGgpCib11'1 L4wpwutm11tpn 
J:!Ul'}lllfit.jnt U b(i llWULUOWJG hbtnlLJWt WllJl1lUWltl1' 

U1umuwl) 3.4. 
-

l<hu u jl J 10-tu u ]1 Lmm1m1 
4Wt1Jllll 4tULL[nl] 4l11LLJIUI 
£pwfigD~ 911u1ugrl' 

911wugpl1 UlfllUUtuqjlbn tun11111 pj111G[! IU11(11llpj111Ci(! 
£fltufigpt1 

hf14WJ11llJljlllU fl 
pt..pmf)Jm!ip (u) (uu) 

<uu) LLP!I (i.JtlJ14) 
(u) - . 

1.0-2.0 50-100 
0.003-0.005 2-3 30 20-25 2.0-3.0 I 00-150 

3.0-4.0 150-200 - 0.5-1 .0 - 50- 1~ 
0.005-0.01 2-3 30 20-25 1.0-1.5 I 00-150 

L.5-2.0 150-200 
'----

lf wpqbpntl. nnnrurn! 

U"wpciLpnt.l 211mu bu CibfJ.2WP gwupJ1 4m1mmpwGb[1[!' hwgwhwmJ14wJt1u, 
upwUJW Ll pwquwUJW IunmwpmJubpJ:!: 

lJW(lQJ~ LplJm 4nri.ut1g pupbpntl 2!12WUIWU1tJ.w() hm1J1 zbpm t , npp up2ntl lm
umu t 2Jlll pwpLu4 2tpu1 u hLtnqhLmb zwpchlwG 0Gpwg1211tu GbpoO\lmll hnri.)1 
uh2: u~wpqbprnt 2ri.tmu bu Gwu uiu111wmm Wjqj1Gl1pp, bpb G11wlig uti2zwppwjpfi 
mwpruOntflJlllfinni gwGLjw() L wnt.lntJlll ywu WJL Gbriw2w11 gwGuJl lpu1mmpw
Gbp: lJwpqhpnt.j L1w11L1J1 L 2J1Lt WJli mwpwmupJmCiCibpJl, npnfig ~LpntpJmGn i.f1 
ql:i11wqu1Ggmu 0.025-Jig: ~1111wuwuJ1 tw.1Gw4wu pLpmpJmG"Q ~uibmp I: qbpw
qwugt1 0.001-Jig: lJwpq)1 1wJCintpJntGQ L1wiut1wo t u1hflwG12l11wJGw4wli pbpm
pJmCit19 lL gwGnq zwppwgwGJ1 llUT)qp4uw(i IWJUlllpJmGpg (3 .6, 4.2, 7.2, 4wu 
8.4 u): Pw1111 nbl]lb~l!l qtuwmu uwpqp LWJUllLPJlllU[! wpt}mu l l.8 u: lJwpqhpl1 
f>Upt11G mGl.JO 0.1--0.2 L~ pwpapmpJmG: 



3.1. l!l1numJl1fi nnnqumfi q.npa(!fipwg~ q.6whwmnui 

lfwyh11b.uLuJtiG nnnquwCi u1wJUwGfibp111u luull1 hw4wuw11m~wl.jl }unCiwLlw
gnuSn (11(i~[! bpw2tu'112 t p1llJ1011 pbpp!1 mnu1gumCi u nnnquw Ci 2ril1 mfimbuthufi) 
ljw)1n1wa t u]1 zwpp qnpbnCiCibpflg ' hnqwmbuwl1t1g , hnr1unmu11w0pp hwppbg
qwbmpjmCiJ:l.g , Lut.inup t11t.iw1mtpJmG]lg , wynuJ1 pbQntpjntOt1g, w4nuw2'1p[l 
ubarnpJmCiJ1g , wljnu}1 LWJUwlj_wG. ljU1fll~wbpp ~wlj1bpjlg , 211uwfi mll1111mpJmGJ1g, 
tiCi ~uthu uruu 211tln11r h1'iu1mpJmGpg : 

lfzwywpmJup wnOIJ.2 qw11qwguwG ll pwJH'ip pt111il1 mmuguwG , nr1m~tiwG 211]1 
LUpl}jntCiWLlbm oqu1wqnpo1huG, t1G~u1hu Gi..ult nnnquwG qnpa[!Gpwgti ot12w 
1.jwquwybpu11SwCi hwuwp ljw11Lmp. uzruuuit.impJmO mCiJ1 nnnq1.'ituG q_npb-J:!Gpwgl1 
qCiu1hwmmun: 

Ul[nuwJrG nrmquu1G qnpauupwg]1 qGwhwmmuu_ l1wmw114mu t hbmlLJu11 
hbpf)WlJWOmpJWU ' 

I. q .(iwhwmLhuG wz)11tuu1wCipl} )1pruywGwgfibL u1wmwhwl1wOnpbCi 
num1ulwb"nnnquwG 011 : 

2. .211mun '111lli4u1GwgOl:iL WJGu1bu , )1G~u1bu ljwmwptlntt'i t {!Uf1hwGpwu1lm 
uGwgjWL211DlUUL[lll 1lhuwmu: 

3. Q.Gmhwuuiu1G hwuu1p nGu1pbL mpu1wJ)1G wlj_nu, nri)1 u1w11wubmpbp1J h]1u
Gwl1wGmu pGnpn2 bu liGu•gJWL wt1nuGtp]1 hwuwp Ii qmGLtmu t mh11luuwu]1 
LtJ12I1G uwubpmu: 

4. flrmzbL wpuwITTu1pGtuL1 zl:i1nnp p..1n1111tpJmuu· nu111n11lJllhLntJ: num Lu1umuwl1 
3.5-J1' 1-l (u): 

~ 

5. '.)wll'.1hL wl.J.nuI1 b[iljwpmpJmGi:f !,,,~ (u): 
6. '.)unl_lbL w4nuGb11f1 i5)19lt LqwO- hbnw 4_npmpJmGp' a ( u): 
7. '.)wtJ1bt qw7m umm12 qn110n11 211'1 hWJ! J!um 5-µq pwdGmu pbpLlwa npltt 

t'ibpnajl . Q (i/tl): 
8. '.)wlflbL Wl1'1UUl2Jlpp uhO-mpJlllUJ:! J:!Lllll 5-1111 pwdGnuI pbptlLUO n11LLt ub~nriJ1. 

q,ul1 ( i/tl) : 
9. '.)wlJ'.lbL b"wJnWJpG 4w0LhuG btp[! [!UUl 5-[lq pwcJGnnl pbp4.wo npllt. ub~nq}l ' 

q~~ (l_/tl): 
10. '.)wtJlbL wl1nut12J1.114. J.9dwG dw1iluGwljwu)l2ng[!' t 11 ( tlrlt): 
11. '.)wlflhL wlJnup 911uu1u dwuwGw4wuJ1~mgn· ~ (tlrti): 

12. OrinzbL hnajl ubJuwGtilJw4wG 4wqul! qqwgnf11llf}JWtlp ' J!UUl 2.2. pu1dGl1: 
13. Opnzbt hn11I1 tunGwtlnLPJillUfl qqwgn.rpllfJWt'ip. [!UUl 2.4. puidGt1 ' P(%): 

14. Opnzbt hnriti '1-U Iv-Ci num LlbJuwGJll1wl1wG ljwquf1 ' oqtmlbtntl wrumuwt.i 

3.6-J1g. V.llllv ( ULVU): 
1 s. ~w74bLhru1nul umq UI f1111GLuqmpJWLI UJ.WZWJl[! ·v w1u = p V.,u"./ l 00 (uu/tl): 
16. n1mzt.t 1mqmu UWtn!btli 2rl1 pwGwl[mpJnl G1f oqm4LtntL W'lJfllULUll 3.7-}19' 

v~~ (uu/u) : 

17 . ..:.w/tlliL]unGwtlmpjwG 11b~>)1g)lU1[! hn11n1 u'V m = v ~~ - Y,UIH ( utVu): 
18 . ..;,wztlbL JunGwtlmpJwG 11h~l)lg}1mJ1 bwlJ.ww wt1numu· W111 = Y.,, H a lw 4 

(l]m1p): 

19. ~wz4hL w4nu umG11112r1)1 b"w4tu11}' W,"1' = q .. 4 Lj(l (lJiu111): 
20. ~w2tlbL ITTuJ[llllJflG 4wGuuiG 21111owt1.w1n · W0t! =q0~ (ti - t 4)(J]1m11): 
21 . ..;.wztlhtJun1112wJflG l.\wfiuwCi 911)1 awqwu!' W1 .. ii = W w4 - W"' - W b~ (!limp): 
22. Q.QwhmmhL LUl.jnuJl tun. Gw4_wguw G htu4_U1uu1pw~wtlmtpjlllUJl l)LIUl (t,"/t~)-)1' 

OqU14b.Ln4 wrumuwl1 3 .8-]1g' K10 (%): 
23. Q.bpwqu1Gg hwqwuwpw2_Wl'1ntpjwG un4n11wpWJl hwuCimu bG. l:it;,b 

t
11
,/t

1
= 1/4 1/3 wmuGg hn11u1unupmu u.mw2wgGLpn: SGmbuwu1bu wpl}jm

CiwtlllITT t. bpp t,"/ty= 112: 
24. Q.GmhmmbLnnnquwG 211]1 oqtnwq11pouwG LUp11Jmfiwtlbu1mpJmG[! ' 

•Cum ITTuJ[lWJ)1G tlwfitiwG' 

• Qutn )unpptuJl1G qwGuwG' 

- Wo4 100 (%): Ko.i -W 
w4 

K = Wru4 100 (%): 
"'11 w.,.~ 

25. Q.Gtuhu1tnhL£PUU1fi lllllflJntGwtlhmntpJmup' Koqq = : m 100(%): 
w4 

26. Uljnunui nnaquwG 2J1J:I OWJI1WJ]1G 1.L llJ1111pwJpO LlwGuwG l1nnmumGL111! (Ki.i 

LL K 111 q) utbm~ t ltiGbG l 01 2%-]lg lli lu4_bll1: 
27. 9-1mulf! luuuLup4mu t wp111mGw4.bUJ . t11p (K,,.1q) gmgmUl121J wtlbLJ1G t, vwG 

7580%: 
28. ~wl1wmu411tu112111u wGhpwdhzm t y1GmpbL nnrniutuG 2J1P U1Gw1uumuwtlbm 

oqmwqnpbUwG U[LUUlOWnGhp[!: 



,. UJuniuwl1 .5. 
lJ2u1ljwpmJubpt1 hwuwp hnr1ti wlJ.mptl 7b111.nt1 tun1rntpJnt G[! 

lf2wltwp nt 1ubp U4U1lnt 2b11mp Junpmp.1mG11 (u) 
~wgwhwmj14Gt..11 0.6 - 0.75 
UmjmJm 0.8 - 1.0 
lmpGqwG 0.7 - 0.9 
bq}'luamwgnphG 0.5 - 0.65 
PwG2w11wGngwj]lG 0.45-0.7 

t5Juw)'unm 0.4 - 0.6 
Ivw11naj1 WJqpGbp 0.8 - 1.0 

"lmqwmm Wjqj1Cibp 0. 5 - 1.1 
Urun1uwl1 3.6. 

<.n11jl ubJuwCip4_wljwG 4wqu V 'l-Ulv (uu/uhmp) 

wqwqwJ[1ll 60-120 (90) 
}Jbplt 4wtl_wtlwqwJpG 100-180 (140) 
tip9w4 qwl(wqwqw.1)1Ci 180-260 (220) 
bwGfl 4wtlwl(wqwjpG 230-310 (270) 
pbpll tiwt.J.wJpG 270-350 (3 lO) 
<JtuGJl 4wl{w.1)1G 310-390 (350) 

~m11nu llwm~hlti 9PP pwGwljmpJntG 
('1-Utu-tig uj10~l.t l{wJmO pwnwuuwu uu1huwG) 

Uiumuwl1 3.7. 

<.1111]1 uhtuwGpl.jwl.jwG ljwqu v u9 (uu/utmp) 
wt[wqwJflG 75 
pb~lL 4w4w4wqw.1}1G 100 
uf12wti L1wt1.wt.}wqw.1}10 133 
bulGp l.jwtlwtjwqw.1f1G 167 
pbpll 4 wtlWJj1 G 175 
awGp lfwt1.w.1J1G 192 

Urumuw4 3 . . 
Ul{nup tunGwtj_wguwG hwljwuwrwiwlfmtl)JWU 

mgwOpzp. ciGwhwullltll 

lr~l-,u~l1_/t~2~-1---~~l /~5~--l1~~19_~~~1~~-l~/3=---~-1---~~1 /~2:__--1 
. K1u (%) 94 _ _ 9 1 87 

3.2. finnqtiwfi 2riti pwz)uum6 h. l1u•p<lmqnptirn6 t1Jtuflqtu<lnLJfi 
ufl2ng6bp 

.2pl{n(1Gbpf! liwqhµbuwJtifi nnnqdwCi hqwOwlm l12pliw6 mbfuliltltwfi 2puwa 
nfipwgpnuI ppwl(w6wgfinuI b6 6 hnpnt{' pwh}l lijl9ngnt{: ~bn~nt( 2PbtJlu 2pqn11n 
wqnuCihplt, liwpqbplt lib~ 2mp[! pwgbLm h 1.}1wltb1mhwuwp qwmwpnu:i t: tlhbw
b"wtlwl hnqwjp6 w2luuimw6~1lhp: 

54itlnp6 jlp wi.tuwmwCipwJltfi dwuwfiwltlt tibb uwun mu}uumu t w11nuCihplJ. 
ub2 2Plt bul}uufl qwpqwl{n1n11.ua tIPw: UJq qwpqwlJ.np.uwG wzluwmw6pfibpn 
hbzmmgfibtm hwuwp lltiP-um4.nui Ii.Ci l)W2.UlDLli 2Pll pwz]uliwfi mwppbp 
uwppwil.npnutfihp: 

'l-w2ml! 2JlhL 62wfitUqntu t nnnq.uwa 2mpn npnzwltli hwpumpwfip6bpn.~ 
pwzlubt wl{nufibpp \{WU uwpqbplt Ufl2h, npnfig tip2ngnq WJfi qbp t wbllnui hnq}J 
tunfiwqm:pJwG: .2p)l pwztuumfi w2tuwmw6RO ~bpdhpfibpti qnqliltg }lpwl!w fiwg· 
titmt t mw.11pbµ bqw6wltfibpnq, npjl. qwfuqwb t 2ptt_nplJ wpUlUlJlllIUlwqwum· 
pjntCl{!: 3ntpwpwCi!Jntp wqnuJ.t ltbS! lllhurp t pwg J::1nqCib1 WJfipwfi 2mp, npr 
~wnw2wgGf1 hnJ'l1i nqruinui h u}lliCintJfi duniwfiwl{ wqnu}l wtipn:q2 hpljwpm
p JWllp hmm .funCiwt.l_wg Up hWl[WUWpW~WtP: 

~nqoqmwqnpbnq6bp(! hw6wtu 2PP pwitun1urr w4_nu0bpnul ltwmwpmu b( 
WWW~UlllHlll, DJlt! b.pphltfi bnqubgmgpl_ t, WutWhnqmU t gwbp UlpUlWJ:lIUll\W· 
ltw6mpJntfi, 2JltiwCi gwbp npwq, 2mpn 'lwzumut pwzlllqntu t wfihwt1muwpw· 
l.Wtlt., lllWhwfi~tlwbfig wtlblJt l{wu ui.wltwu: UJu u1wm6wnntl 2plln11}1 wpmw· 
fllltll\WltwfintpJmfin pwpllpwgfibLm, 2puwCi qnpbnufwg(! bbzmwg6ht_nt l 
npwltn wtqwhmlbtnt Gtqwmwqml rµuzmntu 1.Jwpbtli t tWpwnbt 2Pll pwztuuwfi l 
IJwpqwtlnpuwfi hbmlt.Jmt uwppwlfnpnuifib.pn' 2puwu tiwp.6 }un.qnl[wljfibp 
2JlUWfi uJ:t!l>n!iflhp, 1J.lDWtPlttb6WJpfi \iWli Uhmwqw\twli tlwhwfifibp ll. lllLWUUlpl 
ui.wmub.zObp, UlllllltPfltbfiwJpll lL 61.tm6 2puwfi zwp<hu\twfi .furulni.twlJwzwpb] 
( l{lwl{ wu !ibpml), h}rqpwCimCihp lt WJL fi: 

lHioplLmgnui 

flnnquw(i WJU bnwfiwlllt qbuumui 2Til}l[! bWUlntl{ WtqWJ1WUlfibp}l b. UlUp9w 
l[npnuifibplt l1fl2ngml fihml[nui t OtW lib~. WJUUlhq uwOpwgqnui t l1 w66pb.1 
dltml pw$t[nut t pnt.JUbpp ti hnq}l dwlt bpbult llflw: 

Ufidpllwgmug, hwutuwmwa tiwl{bpbuwJltfi 211uwO bqwfiwlllt, ntfrll uflzwp:; 
wnwtlbtmJ>JntCiGbp: U66phwgtiwdp l{wpb.tll t 2P.htPWJlllnbl}lh:t> m6bgtlJl. hm\_w 
4wnpO.hpJ!, pfitl.qbU b. ub~ pbl!ntPJntUCibp~' wnwfig U:JlluJnhmp.~bgnLllfibflf 
'}.w2ml! w06pltwg1lwllp 2pb1.ltu' hllw11wqnp t ~11uwCi CinµuwUbpf! wqb\ 
tfmppwg6hL b. hwaw)uwl@ S!Pht: finnqliw<i 2n1pn oflOuI U:wfiµwliw1m 11 ltwJJfll 



I 
'I 
I 

6bpfl qbpwb\lbt_m ctwllwCiwlt hwpumwfinuI t ppqwbum{. w~fuwppnt qwqnq lt 
wqwmntl_: .l.Ciwpwqnp t 2JnSw6 UUU19hunut hnqjl lib2 limgliht uwli. hwupwJpO 
U(wpwpmwliJntpbp: Ufi~phwguwup 2Jlbtliu wtlbtwlinut t pmJubpfl w6J!. 
iwl[wumu 1: pbP»l1npwqu. wlttltwanul t pbf1pwmqmp3mtig: 

U6dpllwguwup 2Pbt!tu qwphnp gmgw6}1z t wGclpb.fl pChnlWlllttlmpJntfi)! 

(lib It pmqbnui pwtlu{wb- wMpllfl 2£1l12bpm)1 hwummp jntG[! uu-m{): 
UJu hqw(huldt qluqpnuI 2Pfl oq.mwqnpouwCl WP11JmCiwl(hmntpJDLli[! qliwhw-

mbtJm. UJ.btnp t hw241i wnG.bt wliopllp Ci u}ltln n 
wtlpnq~ J]WZutfl mwpwc)nml: Q.np(}fiw- · 
~wamu qw ~Ciwhwmtlmu t nuui 2Pll 
lflpti bpqwpmpJwfi npnzwlt~ htmwttn-
11m~JWt~p 2wpijwa 1wtJnuIJ11tJtbfllt tIJ1-
2ngnit= '\.w lfwmwpitmu t bl::i.mllJWl 
hbp~tu~WUnt}lJWUp' 

• Q..fiwhwwowu wz}uwwwfipQ ppw
lj_wCiwgGl:it utwmwhwliwCinpbU 
{!fimp4_wb' nnnqtiwfi O{l: 

• QJUllUf! fJpwljwuwgfiht WJfilllbu, 
flCilLqhu uliwgJWL 2rimuGbpfl 
qbUjpnui: 

• UCiopltwguwtip nnnqtln11 hnqLumtupwapJ1g wnwCiouwgCibL Lnwmumu 
4wu ptunwat.umG mhI}tuuwu. npp qwqwpGbp[! htuGflpuwGmu bG 
hwplt.wG wGopltwg111gl1 fi •PIJ: 

• UnwCi6GwgL[wb mh11wutuu1l u1pnhbL(pwc:huGl1l) hw4wmup pWJtlirml 9wG
gl1 ltJmpu1pwGtintP 4wGqw4J1 qw qwpGbpm u mhJJ.w1lJlb1 WtPWl)IltJLhfl: 

• QpnrU[! f1ptu4wfiwgUl1L lUJGUil:iu, 11a~u1Liu 4wuiw1ulmu L 1rnwgJm1 9pniu
Gb111111t..uumui: 

• Qr1tiwG wtjwpu1j1g hbum l w41hL Lt q11wGgbL ~ uJLJ1w1).mJ1lipnui hwtlwutlwD 
211!1 bunlwLGhpp: 

• t5u11.lw1Gtpt12lil\muGli11n utbu1~ t tJ1GbG n~ wt1latJ1 pwG 5%: 
• ~w4w.nwLt q.huJP-nu1 wGhpwdhzm t Lj1fimpb1 u1UJu16wn 1t.p~ 4u1Li 11tu'iht 

uwuGwqbmp: 

u nui 

Pwq_uwl.lJul U1G4u111l1Gbp'1 Lunw4.bt u1111umuw4_blll 2ruwG L111u1Gu1l1 t 
hwGajmwGmu ubp.6pGw.1J1G pwutpmt U.]11.jpnnnnqmti[!, npj1 u1qq 1gmpJwuµ 
hnr1ruu utnt.q<'h{nuJ t 2flWJ 11(j , oqWJ11 a LI u (l UJ}UIJP 0 OUJt.nlll~UlL nbd]n5: 

PwqULUl~JW mfiljwpl}Cibt1l1 uj1lumrumqmu l1p l'ili2 QGflqp4ntU t l1wpj11wJpG 
bGynuh1111UJJl10 021uJ1.1wJ]1G tij1lJJmu1GopltwguwG ll zl1pu1.1tiu ~muh11nt1 21uiwG 
hf1tuGw4 h11[!: 

lJ11lnrnnnnquwG pGnpnJ hwtnl11upJmGG l pCiwhmlJ1 mhqw.1lhugttwa (tn4wl) 
tunGwtjwgmu : lJ11l11mnnnquwG pnLflJ1 mu'lllumbuwljGbp)1 qbu11m1u pGwl111qj1 
junuw1.l_wgmu[! !1pw4wChu tlrn ll l. n ~b wupn112 WJqDL mwpwC>pmj, ~G~Uibu qw 
4tumw1Hlnu) l 211uu1G UJnLU l111u1GwltGbpl1 utuuwCituli. w.11 u~wJO wCi'5!12wu1bu 
J111(1wpwGLJlll(1 aumj1 UlUTJUl(1f}}1 U1Wpwapnuf w11wG6j1Ci trnpp UW\.tl:.pl.iuGbpml 
( 7tiz): 

lJltltrrnnnnquw1iµ 2pmu ~pw4wCiwg4_mu t 6G7muwJl1G hwuw4u1paj1 ll!12n-
9ml: '-lh112flOl1LI ptuzJ1.t11~ gwOg t111l:iGj1g Gt.plj_wJwgCimu t 4mpp mpwuwqot1 
( 12 25uo) lllnLl1tPtiLl•GwJpG Jun11ml.wl1wz wp , n11]1 l111ljwpmpJwup u11Grntu<.lt.j_nu1 
t.G mu1ppbp ljnCiumrmtig!nu.111 J1Pnrt OlUJ(1W~lnflLUl1Cihp , n1111Gg~g 9mp[! 4111 P 
tu11mwri11rui.Lul1Lufi1n!)JWLip (2 - 50 L_/dwu) uum1111gt1mu l .1m11tupwGL1m11 bwnj1 
tiLp6pCituJl1Ci pwu~Ci : QpuwG !unt}nt.Jwltw7wp)1 tj111m1 m11wuwqbl1pntl ll '!' 11~1111 
bWJ(lUllj1n11w4Gb11t1 Lj'ln1211 llll1UlLUfj(lll1lWlttUG11LpJWUp t llJWJUUIGwtln111.twb 
911owG WJU b11w.Ciw4j1 f!GfJhwGm11wChlwGmup' 1£ 11 mnnn 1111£: 

Ul1t11mrum4uwG U1wflpLp LlllUJ1WU1l:iuwl1Gh11l1 l]btqpnu'i nnnq1.huG hwuw-
1.jwpqp 1.11h}uCi!lljwljwCi utubUwG, pwJ1uGw11w11 ll y11uwG ytuGyt.11J1 l.jmtuwriwl16 
l)lUUllll\n11~u1bmpJnlUf!, OpwCiy mhfuOj14wt1wli hwqbgLjwom~JlllU[! uJ1wfiuwu l: 

lUJ1pl1J1nL}}JnLU[! ltWJWUntU th 11uGwl1wCinui 2PfH11') OlUJ(lW4,11111w4 Ci t.p.11 l1wnmg
Lltub-12'1 lt 9ppnrimGwljrn PJWU {9Ph (hutuuJ1) ut.2: 





5. <l>UUSU5f"l QrU~)U<DC1Mcr3 lll''V 11-UCS rlHJ 

Clnnquwa Ciu1wmwl11nl oqmwqn11aqnq 21111 lf1wumwgJ1 uwCtwl1G WJG ~u1tflw
GJ12u t, n1mt.l hfiLU(lWl[np t lnuzi.tw114L1 JlG~LllhU ut1w t.tn11 hlllllllUlW]lW<11HJ>JWU, 
WJUUJbu LL Lil1w1.Jnp wpL11wf1pwG1,2'1 hwzt.lml nnnquwG J1pw4wGwguwG hLm 4wui
qw() tflwumwg]l muJuub(l{!: <,blllllwpwp wGh11wdLzmm}}JntCi t wnw2wGmu 
hGwpwlJnp a2u1111p.1uu)p ~wy1t1 unnquwCi hwuwp w1ntm1 tflwumwgJl 21111 
pwCiwln:~: 

5.1. ~11wiwtlirul1mli b~1.Uirul1mli bmul1mgmpJnt66h11 

lrbfinwGl1 l1mpdwupb uwl1bpbun 
Qpmw11'1 hnuwCip!iG nu1riwhWJW9 L1u1[1tJwbpp uLul1t11buG t: Qmp(l 4m11n11 I: 

mLqwt.J1n)utlht mubGwmwppbp 4mplJwapGb[1 ll 6ltL[1 mubgnq 9pwCigpCibpmJ., 
uwl1u1JCi hlnlfiwl1wunui 21uuCigplil:i(1fi mfibGnul bG uLqwCiwall. 11u111wG4JmCiw6lt 
LL U!Wf1WPl1LUIJJ1(i (l1np) 4mplfwOu: 

b}Jb 2rwGgp[! utri.wGwolL t, L1tfuiwCiJ1 l1mr4wo~Jl uwl1bpl:iup hwz4.wp4t.lmu 
t hLutnwlJll LWJGllt~JUIU (b), 211'1 uw4bplt1HJpll lWJUnLpJWU (a1) lt 21111 JunJllH}3JWU 
(h1) up9ngmj : 

<wzt.lwr4Ci wpt[nni t hbmltJWtpwfilll61.l.J1 dJ12nynl[' 

A = (b+a,2_ ·h, 
2 

Opmt11. A- 4hlh)w Ci]1 l1m11l[wopp uw4bphuCi t (u2), 
b - hmG]1 LLUJUIH)}JillUI} ( u), 
a1 -2rl1 t~wLib11bu]1 twJCimpJmfi£! (u), 
h, -91111 tunpmpJmCil! (u) : 

Dtrtri.mCilumuwalt 2pwCigpr lnmiwp pwGwaLLG 111 GJ1 hbmltJUil u1Lu~ ' 

A=a,h, 

Opmbq. A - ljbGqwCiti l1tnJ1Llwbpt1 Uw4b11tuG t (u\ 
a, -21111 uwqbpbut1 LWJUlllpjntUI} (u), 
h1 - 2p}1 Jun11111 fJlllGI} (u) 

OnnqL~wCi hwuwl1w11qb1mtd LU•Jfi u1wpwITT1td niCibCi t.pljwppbumub uiwrw
pnLtul)wG 4_J1uwJu1u1ntlw4_Gbpl}. nru1Gp pnqwpl(tlmu bfi hJ1uCiwl1u1Cimu ~npu 
~wt.Ill.pp (Jlp-4; Jlp-6; Jlp-8; flp-10): IT)w11wpnLtu4wG l{Jluwtun11ntlwL1GbpJ1 
l1bCi11wGfl ljmpL[LuogJ1 uwl1b11hu12 tiw11l:i~1 t. n1102hL l1u1tm[wb 9PP Jun1m1 ~Jnt
G!1g (h)' oqm4bLD4. umnplt pl:ipt.lwb wrum uwljjlg. lj_wu qpw:~rlJllg (G4 . 5.3 .): 
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.:.nupb uh2bli mpmqmp1m611 

.2p)1 uwuGpJ.iJ1wGgwO-6wGwu1wphG t u)1w1.lnp dw1huGwljmu: 

.;'.,nupp w11wqnt}}J11LUI! 2µJ1 thultb11huJ1G (Vs) hhzmmpJwup ljwpb1_j1 t n1m2tun-
11wGJ1 (nplt[1gb Lnriwgnri wnwp4wJ)1) oqGmpJWUp: 'l-pw hwuwp wGhpwdbzm t 
lwi.Iibt WJG dwutuGLU4C! (t), np-11 uupwggnu'i 2Pfl LJ.ptu 1_nriwgn11 wmupL1wG 
wGgGmLl t 9pwGg11J1 tlpw GwJi-1wu1bu GzlJ.wO- hwml{won (L): 

"L4. 5.4. lfu1l1hpllmpwJ!1u wpwqmpJu1G ~LutjmLUQ 

U1 L1wJG h11u12J1 wpwq.mj}JntG[! [!LIUJ J.thl }wG}l lJ.mptJ:rubplt pwztuqnuf t 
wUhw wuwpw~wltJ ' t'iwlJbpburG 2ru11G wtlht wpmq t hnunn'i: .t;nu9lt UV.2ltG 
rupwq L)}JmG[! ljwpbJ..ti t [!GrµnGbL uulJtpltni.J}}wJftG mpwqntpJwG 75o/o---n, 
WJUfl(j (i ut12 J1G w p wqn lj} jntGJ! lj rn p hLJ1 t qtilut1 hht.nltJw1prnGw0 ltflg i 

V = 0.75 V,: 
,S!pb htpf! (()mluuf!) 

.2rp hWI! L1rnu aw Juul! qw upwtl_np dwuwGw4nui 4bGqwGJ14mp4_wbpt1g wp
mu1hnunq 2Pr J!WULul1fi t: Un4_1111wpwp lUJlUlUlhWJLlllllU bG t]1mplLlplt, U3/llJllj 
urwL[llflllhJ1l14_: 

.2pti bwf1 (Q) lwtJ.1uwfi UjWpqwqmjll t'ibpm1l! l}LLI c)u14_WLWJ!lG uhpnqG t ' 
IllllJLD Ljwu mwpmG, npp 0-wt.!_wll!- (W) hmJmGl1 t, npnzwLtt1 dwl'iwGtul1whu1L11-
tl.wbmu (t) 1.9Gnui bG 211114 lt qmGmu awt[wLJl m dun'imGwLtt1 hwpwpb[llltp JnLG[!: 

I Q =Wit J 
1 Ot]1Ulp - = 5 1/4PL1 

2 t.l114 

.211LnwpGbpnnl 211)1 btp[! npnzhLm UJ_wpqwqmJG bri_wGwlt[! hmGwJ)1G 1.H:1pnri t: 
liJu 11tuumu5 ~wq1tl'nl hnup)1 u)12pG wpwqmpJntG{! (V) L ltbGqwG)1 ltm114_wO-p)1 
uw4tptun(A). ljwpbLJ1 t hwzlJ.hL2£lil hLPQ (Q) hhmuJWJ_pwGwoL.)1 oqGmpJtuUp . 

Q = VA (t'i3/4Pl.J.): 
.s?nh hnupn 

'1-w npn2wl.Jt1 dwuwGwljtuhwuu-l_wb-nLtl L)bG11wG)1 Ltmptlwb-11)19 wpmwhnunq 
211!1 0-wl{wLG t. ljwu hwuwuiwmwutuwCiwpwfl nnnquwG [!Gpwggmu oqtnw
qnpihl_u1a 211P owt.l_wll!-, npp hwuwp wCihpwdbzm t 4_6wpbr UJG Lju1pbllt t npnzbt 
2f1Jl b-wjuup lL 2JlUWU dwUwCiwLjwhwmtlwO-j1 WfllliLUI].flJWJ114_' W = Qt (1.}1): 

4ppLunh1_n4_ umnplt GL1wpwqpql1Jl mwpphpLUlm qwphllt t 11w2LmuJpG L4WJ
uwGGb1um). wnwGg u1wgmgJ1l 211wlwltJwljwG ljwnmgtlmbpGbµJ1 lt uwµgw 
tln1mulGbp)l oqmwqnµMu1G , qGwhwrnb1_2pmwpnLl wGgGllJl 2PJ1 twn: 

U2Ji-1wmwGpGl::ipn Ljwmwpt.!_mu hG hhmltJUIL hbppwljtuGmpJwtlp. 
>- .211mwpt1 tlpw [!GmpbL wnGtl_wqG 10-20 Li t111.Jw1uupjwG nu1J1q Juuuutwb-: 

UJ11 hwmt.!_womu 211mwpJ! hGwpwLlnpl1G 2.wtJ.1 u1hmp t t]1Gp hwuwltm}1. 
4tll11wGJ1 ljmpt1waut1 2_Wt}lhp[! hWUUlWUUlLG: :>U]bUlp t LJ1Gbll tun2.
I! (j l)IHnG hp: 

>- 01111 hpntJ. mt11 J1 G Gz hL[!Gu1ptlwb-lnumt1wO-r uL1!1qp!l nult.1120: 
)>- CGmpt.!_wO- hwrn4_w0-p utiJ1qpGLUUWL1l1g up ;pwGl1 uhmp 4_b11lt 2rmwpp Llh2 , 

4tllmpnllw4wG uwumu , pwg fHll1Uhl_ll111.WU : 
>-- '-lmJ11Lthllw2.wllJ]1 oqGntJ'lJIDUp q11mGgbt GztjmO- bwm.tjwaJ1 u4qpllwuwuJ1g 

0)1!12.h Llhp2Gwdwu ' Lll'lWGt1 wugwO- ctwuw!1LU4wu)12ng[! (t) tltuJJ14JUL!l
Gbpn4_: 

}'>- 4.bp2)1!1 bpl11u qnpornl_ntf}JntGCihpu L1114Gbt wnGqwqG 3 wGqwd LL np1.4bu 
hwztJm11L1wJ]1G' [!lltpnGhL 1UJll llllL!14_wO- dwumllwl1wdJ12ng GbpJ1 uti2t1lll!: 

>-- ~LU2t.lhL uwl1hpltmpwjJ1G WJllllqnL(lJlllllQ' V,= Lit (uiLlr4), npmbri_' L-[! 
rrGrnptJ.wo hwunlwoj1 bp4WJ1lllpjntOG t Libmpbpnt.1_, t-G LlWJp4JwGw~wt.tJ[1 
gmgumug!l t 4_wJ111.JJwGGbpntl: 

>- .;'.,wztJ.bt hnuptu'it12t1Gwpwqmf-1JtUG[!'V = 0. 75 v. (u/tj_Jlll) : 
~ 5.!pmw1i!i {!Gmpt.l_wo hwmt.!_LU0-11 npht pGnpnz L1u1ptlw()pmu 2.mi.11wc:y1bL J.ibG

IJ.U1Gt11.Jmpt.jwbpl1 LnWJlflhJlfl: Lt hwzqb1_ qbG11wGl1 Ljmp4_wopl1 uwqhpbu11' A 
(u"), llbplunu Gz Llmb- npltt ubf-lnl}ntl_: 

>- <.wzt.lhL 21111 UW[! 2J1U1Wpnur Q = v A (u
3
/tu14); 4tuti Q = 1000 v I\ (LfllPlJ); 

qwdQ = 3600V A(u3/chud): 
>- <,wztl.h1_nnnqt'iwG [!Gpuigpmu oqmwqnpotlwo 21111 ow4_u1ll!-. W = Q l (u3), 

npmbr( Q-G 2rmwpmu 21111 twG t (03/ctwu). t-G 211dwG ml.I nrim f-IJOI uG t. 
(dwti): 

G 



5.2 .QplUl_lU1~w~mli 1fmhwlim~Cibp 

'1-pwGp UllllllPl:i11 wpmmhnunq L1m1utu1apn4 211J:>WLf1 L(LUhwGLu4litp. bG , npnup 
mbqwqptlmu bG µwg 2pwCigpGbpp LWJGpml: .Qp~unf1Cihp[! hbzm t u1wm11wumb1., 
LL l)['lwCip hwmlj_wUJbu lJllplllnbtl't bG wGhu11.nwl1wCi 211w.>_wlflmpJWG hwuw11: 
.2t1w~Lu41w4u1u 2f1Pwlf1Gbpp ljwpn11 LiG LJiCibL umwgpnuwp ' uzunuljwCi mbqw-
1lP4wb , lllLIU zu111ctwljwu· mbqwlf1nlut1ru1: .!,Ji1HiwL1wGmu L1Jipwmtmu bCi 
ul:iqwGwoll lL bnwCiljJmG ljmrulw(}pml 2rw.>.wtllw4wG l[whwGu14GL1p: Qpw.>_w
lpwljwG 2J1Jlw lf1 Gbp[! 6[1zm uib11w1)pb1m qbUJgmu 211r bWt! LjwpbL11 ~ 2wtj1t1 
pwt[lll[llllp 6'zqpmmpJWllp : 

\,LJ. 5.4. Uunugtmfiu1p L. 2wpdwl1wCi ubqLuCiwoL 211wi_1ul}uu4wG 2ppu1Lt1fih[1 

\,L1. 5.5. CLU J1dwL11uG bnwGLumCiwolt 2PLU.>_wl{1w4tuCi 9p~w1!1Gb11 

Ulinwfiuaoll 211Pwth 

ti11bGpg Gbpl1u1JwgCinui t ut11wCiwoLL pwgtJ.wbnntl t(lllhwG, llJll.! 4u111bL11 t 
UJWUlJlWUtnbl utnnwqJ19, lf1WJU1(1g L1wti npLLt ob11pj1 tnwl1 t11wo WJL UJlllf}]lg (Glj. 
5.4.): U.1G mbqwru1l[_nul t 2rtln11 iiwzm]l 211mwp[1 tlPw 2PP hnuwCip]lG nu1qw
hw.1wg: .2pmwpml hnunq £nL[lJ.! m1111tlmi.l t 11bUJfl WJTJ 4m11qwc)p£! lt punpl[_nui 
Gptu tlJtwJntJ.: 

g, 

Uh!iwCiwoll 2PPWtlljl tijl2ntl wGgGnq 2Pll twn 11[l112tlntu t 9ppwl[_1fl l[_pUIJOl[_ 
pwtJ1tlnq 211}1 zbpU1]1 UbUntflJUlUp, Op[! ,1_wtjujmu t ~wLtrn1onqJi oqGntf)JWUp: 
:>wL!iU1<'rnaj1 0 GJizn u,itum t qmfit[}l 2Pf)WLJ1Jl zbtlp[1 t.lwl[wpl}wljp tlJ1w (mtu 
Cil[ .5.6.).: . 

~ 

\,l1 . 5.6. UbqwGwalt 2ppw4·1t1 
4mplJ.wag!1 iwit1t..pn 

u4. 5.7. bnwCitumCiw6LL 9ppwtf1J1 
ljmptltubnt1 2w tjlbp11 

bwti npn7mup uh11wCituoll 2ppwl.}1P. hwuu1p 
UJumuwl1 5.2. 

Omax. tft.J. b,uu B,uu hma~ uu K, uu H, uu h, uu L, uo t, ou 

11 25 32 8 65 30 13 250 2 
18 30 38 10 78 33 15 300 2 - --
37 40 49 13 90 40 18 400 2 
65 50 61 17 120 47 22 500 3 

100 65 73 20 140 53 25 650 4 

UbqwCiwalt 2PPWtl1hpnl[_ wCigullll 211}1 btpj1 ubltmf)JmGGbp[! pb.11l[wo bG 
lllflJTILUWl) 5.4-mu: 

tnw6h 1m6wolL 9[1Pwlfi 

ti11L0]1g Ghp4WJWYCimu t bmuCil[JlllGu1ou pu1gtlwc)pntj_ ubmwruw l[wu lflWJ
LnJW tJ.uihtuO (G4. 5.5.): Sb.qLL1111ntmt5 t GntJO L1b.1rn1, ]1G,1_u1bu ub11wuw6u 2PPllllf11!: 

bnwGlumOwalt 211rwtJ1}1 l1nqwJflO uiwmbpG mGbG 1:1 pb12l[wb12, wJuJ1Gvu ' 
L1n11wJ]1G Ll!wu1hpCi ]1pwp Ciljwmuwup L1wqLimu hG 90°wulJJmCi: 

bnwGL1.1mOu16lt 2ppwtJ1]1 uJ12nq wGgGru1 2PP bW[! lw tl1t1mu t CimJG 
ult<tpmCipmL, [1G,1_ ul:iqwGtualt 9ppwlN111-Luwmu: 

bnwGl.j.1ml1w6lt 21113wL]ml[_ wGgGn11 2PP bu;iti ub.bmpJmG(it:q1p pbpl[_wb bu 
wrumuw4 5.4-mu: Un1nLUw4 5 3 

Ull l:inwfi4JmCiolt 2(1pwt.li'1 hwU'"~ 'L .. 

Qma.,, 1/tl hm" '' UU h, Ull P,uu B, mi ll, LIU K,uu t, u:u 
4.4 10 15 15 30 32 60 2-3 
12.2 15 20 20 40 45 90 2-3 .. 
30 22 27 27 54 59 144 3 
50 27 32 32 64 69 154 3 -
75 31 36 36 72 77 162 3 

~ 



_ _ LJ_b~IJLUCiLUlll.. 

Clitl G tlCi.zn11i (I 
, 1un lLU 1 mmuulln b. llll 

h. uli =:iU 30 40 _J_____lQ_ J 60 

.9. pJ1 huw l .86b l1 112
• I 000, 1111 

2.0 l.J2 - - - -

>---
2.5 1.84 - - -

3.0 2.42 2.'J() - -
3,5 3.04 3.<>5 - - -
4 .0 3.72 4.46 5.95 - -
4 .5 4A-l 5.33 7.10 -
s.o 5.20 6.24 ll.32 10.40 
5.5 6.00 7.20 9.60 12.00 -
6.0 6 . ~3 8.20 I 0.93 13.<17 1640 
6.5 7.7 l 9.25 12.33 15.41 18.49 
7.0 8.61 10.33 13.78 17.22 20.67 
7.5 9.55 I J .46 15.2R 19. 10 22.92 
8.0 10.52 12 63 16.83 21 .04 25.25 
8.5 11.52 IJJ!J 18.44 23.05 27.66 
9.0 12.56 15,07 20_()') 25.11 30. 13 
9 .5 16.34 2 1.79 27.23 3""> .68 
I 0.0 17.65 23.53 29.4 1 35.29 
10.5 2) .31 31 .64 37.97 
I 1.0 27. 14 33.93 40 .7 1 
11.5 29.01 36.27 ·13 .52 
12.0 30.93 38.66 46.39 
12.5 J2.8K 4 1.1 0 49.32 
13.0 34 .87 43 .59 52.31 
13.5 36.90 46.13 55.36 
14.0 38.97 4R.72 58.46 
14.5 51.35 61 .62 
15.0 54 .03 64.83 
J 5.5 56. 75 68. 10 
16.0 59.52 71.42 
lb.5 62.33 74.80 

._____17 .0 65.I ') 78.22 

'---
17.5 (l!(.08 81.7(1 

18.0 7 1.02 l!5.23 
18.5 81i.80 
19.0 92 .43 
19.5 %. 10 

~00 99.82 
20.5 
2 1.0 -

1-21.5 
22.0 
Z2.5 
23.0 
23.5 

...___]4.0 
,_____14.5 

25.0 

I 75 

-
-

-
-
-
-

-
-
-

2&.65 
31.57 
34 .57 
H.67 
40.85 
44 . 11 
47.46 
50.89 
54.40 
57.99 
6 1.65 
65.3 9 
69.2() 
73.07 
77.02 
81.04 
85 . 13 
89.2~ 

93.50 
97.78 
102.12 
106.53 
11 1.00 
115.53 
120 12 
124 .77 
129.48 
134.25 
119.07 
l·D.95 
14lU18 
153 .87 
1 5~ .92 

IM.02 
169. 17 
174.38 

~ (l J)LU~l ' 90 
hWllHI LU ~IJnt{ 

CF I .4hs12• 1 ooo. 
•hi 
0.08 
0.14 ·-0.22 
0.32 ,_ 
0.45 
0.60 -
() 7ll 
0.99 
1.23 
1.5 1 
1.81 
2.16_ 
2.53 
2,<)5 

3 .40 
J.89 
4.43 
5.00 
5.62 
(i.28 -
6 . 9~ 

7.7_"1 
l!.53 
9.37 
10.27 
11 .2 1 

12.20 ·-
13.24 
14.34 
15.41! 
16.68 
17.94 
19.24 
20.61 
22.0J 
23 .51 
25.04 
26.M 
28 .29 
JO.OJ 
31.78 
33.62 ·-
35.52 
37.48 
19.5 1 
11 .60 
43.75 

.2pwl wljrn14wa 4_wpbp[! tirbGgpg Gb114wJwgGnto bfi 2pwGgpti tizmnpn2_4_wo, 
2lut]1wqp4wa. hwmml1 61.t mGbgnf} hw1m[wbub11 1.t h}11111m.nbtu6]14w4wCi 4w
nmgLj_wbpG hp: 

<.wG11wUJ.bumtpJWG nnnqowG hwow4wpq.bpl"t ww wtl.1wljwG 'l]m1wljbwbp!1 
uhO- uwumu 211w2wt.J1mpJmGn J1pwl.J.wGwgt1.mu t «Bwpglt >> mln4ti 2£lWlwt11w-
4wG Ljw11hJllll[. 11J1D. }1pbG}19 Gbp4wJwgGmu t ubmwruw ljwu phmnGJw umw
gtinGwp rnbqw4wJwG12: 

-u4. 5 . . «3wpgll » ui)ltttl1 2JlW w41w4wfi L\w~l:ip 

.!,wjWUUlWUjwG uwuCiwqbu1 Ci Lpfl l.J.nquj1g uzwqt.J.bL t «3wpgL» 2£llliiWt.J1w -
4wG t.jwpti zwpdwqwG mwppbpwlu!' «8wQ-3mU», n11n hGwpwtlnpmpJmO t 
UlLUUlU 2PWl WtPlllPJ11LG J1p w L1wG.w90t.1 h1lllWJtiG hmunq, t.'ipG L. 65tfllJ14 wp1nw-
1111nqLultwG11L~JWUp Gl:ttunOmhuwJtiG pwdwGwpwpGhpmt.'i, u1GuitiuwJtiG wnm
Gl:iJlDLU L. dwtiwGwlJ.wlf.1111 nnnq}1 2_Cihpmt.'i: «3 wpgw> L. «5wq-3mU» 211wi wtJ:i.h 
[lTit.l wugG n11 l:iWC! npnz4_mu t G111J0 6 hn4_: 

"'Ul1 . 5.9. « 3wQ-3mU » zwpdwljwG 
2pw~w41 
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Urumuwl1 5.5 . 

« 3wp~JlL » 2flW)Wt!twl1wfi 4_u1 12ml 2Jl[l litDP n1m7uwCi 

r u~ I . r - -- -- - CL.ti~ll LlUJlimp.1mtil}. b Ul1 ~-
20 _2s ~o 40 50 60 ._ 10 so_L90 100_ 

L:l*I lb'_ 1ll2 IQ _ ~l0.3 36.4 42~8.5 5-1 6 60.6 r--,, 14.1 17.6 21.1 28.1 . 35.2 42.2 49.3 56~3 63 .3 70.4 
12 I ~. I 20.2 24.2 1 32.2 40 .~8.4 _ _ 56.4 _ 64.5 72.5 80.6 
13 llU 22.X 27.4 16.5 45.7 54.R 63 .9 73.1 82.2 91.3 
14 20.5 2~ 30.8 41 0 5 1 IE (d .5 71.X 82.0 92 J I02.5 
15 22.8 28.s ..>4.3 45.7 57. 1 68.5 10.9 91 4r:· 102.s- 114.i 
16 25.~ _ Jl.6 37.9 50.5 6.U ~~. 8 88.4 101.0 113.7 116.3. 
11 27.R J4.7 41.7 ss.s r 69.4 s3.3 97.2 111.1 12s.o us.x 

19 33.0 ..j 1.3 49.5 66.1 82.6 99. 1 11 5.6 132.1 148.(> 1(15.2 
18 - jo:;t ~- 4_5.5 6m.7 ~ 75.9 .1.1

1

11163 .- 121.4 136(:· 151.8 

fr 35.8 44.7 53.7 . 71:6 89.5 107.3 125.2 14~ 16-1.-0- 178.9 't·= 38.6 48 .3 57.9 77.2 96J __!_15.8 . _115.1 154.4 173.8 193.1 
41.5 51 .9 62.3 830 1038 124 .5 145.3 166. I 186.8 207.6 

- ""'2:i' 44.s 55.6 66.7 _ 89.o _ 111.2 DJ.5 1ss.7 118.0 ""2iTif.2' T2TI 
241' 47.5 59.4Lll.3 951 11 8.9 142.6 166-1 190.2 2139 2.'17.7 

. ~I 50.) 63.3 76.0 IOl.3 126.7 '-""', 177.JI "''-'I 2".0 253.J . 
31$1 - 8-1 . I 100.9 1 34 .Sf~.2 2018! 235.4 269. 11 J 02.7 336.41 I 15 __ -. "~-· 12i.2 ---,,0.~+-m-•t 256.4 . 299 I 341.> 384.5 427.l 
0 - - 157.6 2!0.2 262.7 315.3 367.8 420.J 472 9 525.~ 
s - _ - - 2s2-.1-31s.2 .:i1s.:!4.iu ;;,04_3- 5673 630.4 --Ofl_ ----. 2961 370.R - ;j"45_0 519.2 593"1_ 66:.5 :· 17] 
s - - - 429 st-4..iT 6ou 681.2 1h1 ss?.o 

L 60 • - - - - 491. l.1__2_89.3L}§7.5 785.7 883.9 __2.§'.!.I_ 

6_ no.nCl-UUL. "llUL.U'--l.Jl!'fH-lJ 

6.1. ~pnurnh11~ mbumltfihpf! 

).,w[uwgw6Pw1hli 2nnuifihp: liJu 21unuGhp(i wOhpwdbzui t 4wmwpbL WJU 
i1bun2mu, bpp gwGpJ19 wnw2 lm11mu ~ljw wGhpwcttizm tu11Gw4_111"'1wu u1wzwp : 
~WJmGJ1 t . np hnl')_)1 4_wpj1 npmlm u1wJtltuCiwtfnp!lwo t Gwlt G11w junGunl_ntf)JWCi 
wum)1c.'iwuntl_, ti"'b junGwLlmpJntGI! pwtlw1nu11 ~t, lllbutp t qwmwpb( uwtuwgwG
pwJJ1G 2pmu; ~w6wJ11 hwgwhwmJ1l.(wJ)1fi uzwL1wµmjubp[lhGobtmg lt O'qmn[!hb
nwgGbLnt9 hbum fimJUU(liU tuGhpwcthzm t 4wmwpb1 Gw[uwgwGpw1J1G 21uu u: 
\,w(uwgwG~WJllO 2Pnt0[! l(wwwpnui b(i 500- 700 U3/llLU GnpUWJnt.J.: 

UwhbLw21mui6bp: Pm1ub111! mub'J1Lbtlm wGhpwdhzUl t uwo}1LfihJlf! hw6w
fuw4.J1 lt Llmp[l Gn11uw Cihpml 2pbi., pwlip np 1wwGg wpt.lwmGbp[! pnLJL bG ll pwt.J. w
pw11pwGwl.Jntl 111 tunJlllll".JWUp ~ bfi mwpwb'tlbL hn'l]1 ub2: • 

Uwol1tGb11J!, liba un11uwubpml 911tu1u , ]1.mGwll_w umli bG hn'111 wtlbtJl Junp zbp
u1bp[!, hnajl uwltbpbu[! ~npluGwLtiu Gt1112tiu zbpmt1tllg funGwtl_m!)JtnGJ! 2w11-
dtlntU t qtu1ti tlbp}1G ztpu1bp[!, uwl(WJU ubpptiu zb11mh11Jig Lhuqwl(LuGntpJWUp 
pwpopwgnri. JunGunlntj}JJ)Lf.i(i WJUpw(i tJlng11 t , np uw4t11bu ~hwufibtmL, npn 
tunpmpJWU t.J.pu1 q.ntnpz~wGmu t l1 oqmw4wp ~11 iJlCimu uwbJltCH:i11)1 bwuw11: 

UwO-titGbpJ1 wputumGbp[! t11Gmli bu pntJL m l1wp6 ll ~bG 4Wfll1IlWGnui oqu11.l'hL 
wt-lbi.J1 tunrirr qu1Ci4n11 hnqWJllG LlllOnLWt1g: ~Til'l.UIJllG LntOnLJ~P jummpjfllCit! 
u1bm~ t 1JlGl1 Cinup, )1ulj J)flW hwt'iwp L4hmg t hw6wfuwllll 2rtL: Uwa)1tfihpn 
L4bmv t 2Pl:it opmub2 l.j_wu lip pwGP, opf! ut.4 wGqwu 200-300 u

3
/hw GnpurnJntl, 

np[! lj_wpbll1 t }lptul1wCiU19Cibt l[ wpt'i w4nuub11]1 lt ubO- w4nuw7jlf)p uJ19ngntl: 
SG4)1Ghp[! u1Gl1bLnL9 wOu}12wu1bu hbmn L4bmp t 2PhL: L.tiwmp l_Ulbmp t mCib.

Ciw1. hn11)1 Junfiwl{m~JmGu 4wu wG6pltGt11J1 wnl1wJmpJmG1r SCi4mu(1g hhum 
2mp[! GmnbgGmu t In11111ll1.4u1JUWG uuib.qDmu Gnpwuim liq b'wn!1L1wu4wqp wp
uwmGbp[! ubpmnpbG hlLJtlhtm hn11.J1 uwuG)l4GhpJ1G l1 pGmbGu)1tl qbputml 
oquulbtm (JunGwtLmpJwG uJ12ngn4.) hn'11.1 uGGqwGJmpbpl1g : Slil1!1Gb[ll! GmJG
U)bu u4qpuLul1wCi zp2wGmu 1.4bmp t hw6wJuwltl1 2rtlbG: 

t.IJmbmwghnG ~wnuHilip: C).Jnlf\wutCi111buw4wG 02w1.twrmJub11J1 '-l_bqbmw
g)1mJp utaqp(1g u}lCi i_ll Gpw t.J.bp£[! tiwmwptjnq 211muGbpf1 l1n2Ltmu bG t.J.bqb
mwgJmfi 21mu.1Gt11 (pwgt1 uwO-tiLuwG Li mGl1muwJ]1U wml'.i:Gbpl1g): 

'l-wzmwJp u1wJL'iwGCit...1mLU 2r11fa1G duiutibwGbp[! 4wpblb t n1rnzht pmJup lllp
mw~pCi Ulhuv(lg htGbtntl : Op.(1Ciw4' bf>b gnphGp utb11l1Ghpl} umwgbL bG Ltwu1m w
LtwGw i_w4_m(i bpmGC), Gzwuwtimu t wGhpwctb2m t qw2mn 2ritr bpb mbpllCibp(! 
11triGbt bG, Wll(W ' iwlfl)1g wt.J.bi.11 t 2Ptlhr bf)b Cihppltp uibplt.Gbp[! i_npwgLL bG, 
GzwGw4mu t 2J1Lllll ctwtiltLUl{! WU~JbL t : vmjG[! 4wpbl11 t GtiwmbL UJOLU pmjuhpp 
unm: 

Unmuu[hg.bmwgbn6 smmu6hp: Uz.Cilu LI[! lt•lUfl.n'111 WJqjlfibpJ! Wjqhf}Wll]lg 
wnu12 wGh11wctbzu1 t 211b 1., npuihuqti bbzUlwg4}1 \J LWl\wgtlJ1 WJqt pwrlJ1 wzluu1-
mmG12£!: 

UJqt1GbrJ1Ci lJlWgmgti2 tlbqbmwgpnG 211mu tnwl]lu bG ULUll , hµp wzmCi[! 2np ll 
lip4WJl t 1J1Gmu: LpwgmgJ1~ Ljhqhmwg]rnG 2Plll uGh111! Ull(WUUllllU bG hw~mflll 
mwptJ.w pbppwlm.j_mpJWU wc.'ipG l1 WJU l}hll(_l2DlU lUjq._Jl.G 1wtl t oobnmu: "lu1qtu
U1nt wJCljlGh[IliCi GmJCiU.J.bU lllbmp t mu11tupmwtJbqhutwgpnG9r1muCibp.: 

lun6uulw1bgpwilnpuw6 9pnuiahp: JunGwl\llllflggwt-ln11uwa 2pmuGbp l1tu
mwpmu bG MmuG tJ.hp2mu 4_un1 tl_w11 qu1puwu1h npnz tjwJphJlmd Gwll mz wz
Gi wGu,: tunGwl{w~1gpwt.J.npuwG 211munt.1. hmm [unGwi.j_mgfinul bG t'il1Ci2lt 1,5 L'i 
Junpntf)JWUp : 

(ffwpuwguwli smnuilibp: fOu1puwgGmu t pmJuJ1 tnbpltubJJ[! l1 gnqm G(!, 
1t1.wGmu q11wfi12 '-lrn2m g, pwpopwgfimu oaj1 hwpwpb11w4UJG Junfiwt.J..mpJntGD, 

I 



WJul1GuG' uiwl1wubgGnu1 p111Julipj1 mpwGm4]1pwgj1wCi 111111112 iWlJlml u1wl1w
uL9Gmu Ubpohrnuw oaj'l 2LptlLLIULnj16wU11: 

(c}wpuwguwG 2lllllU[l 111Hul1wuwglimu bG tuG611lnugGru1 utpbCituGLpj1 LL 
llllillW4WJWUIJUbJlll ut12ngml: fctwpilu19tiwQ 2111huG GnpuwQ 12Ci11mut1mu t Ljlnpp' 
70- I 00 u

1
/hw: fcttup1.huguwQ 211mun 2J1 4w11bt.J1 lJUIUlW(lb] optlw znq dwulipj1G, 

WJU u1Lu1p t UlWLtlllltl wnwt{nUlJWCi 4wu bpb4_11JU1U UWLib11!1Ci : 

llfinLguwli 2nnui: UllmguwG 2rmu11 '1pwqwGtugtln1u l un4_npwlJwG tlbqb
unugtmCi 21111u'iGhp'1 olLml, hwG11wJt1G u1m11wruiwG.1m~L11[! Llltbt1p14 nnnquwG 
2Pll uli2: 

6.2. ~)11.Hiw~mfi Q.Jm11.mmfimhum~mli uzw~wpntjuhp)l nnnq.uw6 
nh<ttnHihpf! 

.2pmuCibpl1 fH.lt1, dun1L1liu1Gbpj1 11 21nrwG Unptl'Lpl1 il]1wuGntpJmGJ! 4_nitlmd l 
nnnquwG nLd[lu: 

~wG11wu1burntpjwG hn11wJtiU tmupwbpp pwdwGtjmu t bpbp cµm1j1Gt11l1 ' 
g wo JlLUl')jlp . Ciwjinu1bnGw JJ1Ci 11LbnCituJ11 U: 

'U,n!wo bptr qi1m)1Cibp)1 hwuwr wmuGol1G qJmqwu1GuibuwljwG uzw4w-
1'0!Jubpl1 nnnq.uwCi nhd!nSGbp(! pL11t{wb Lli til12tJCi mwptlw llJWJuwGCibpl1Ci hw
tiwu1wmwujuwCi, WJut1GpG 50% tulljwhntj tl wampJwfi qbu11:11nu : 

5wopwaj1p qnwpG luuuwpljmu L bntl}1 uwl1w)llltul1l1g ti]1G2lL 1000 u ptup
c\pmpJn1G muhgn11 hn11wmu1ptubm~J11tGCiLp[!, GwtuwLbnCiwjj1Ci qnui]1G' 1000-
1500ll l1 LbnGtuJ]1Ci cµnnl1G ' 1500 u-J1g pwpop hm1wmwpwO-mpJlll Ol1Lp11: 

.e.wgwhwmhlJw1bCi llzw~mpnuubp: nnnqbl)l hnqwuitu11LubmpJ11LCiGhp!1 l]pw 
wzCiwGwgwCi gn11hG[!gt.uOb1mg LUCiOl12WllJUU hbUlll lljbUlU L 2£lbt: liJU qbuumu.l. 
hml11 11 oqll ptu4_wpwp 2t.ruwum]H'.iwGGbpjl t4tuJuwCiUL111mtL 211mut19 hburn 
l1wp6 chuuwliwl1mu gwCi4_wo uL11t'ibpD_ hwuuiu1wpwa o-t1110 LO: .~pmul! mzwg
Gbtm 11tu112mu gwQljwo ubpubpll 1111 UWUJ!, lYCiWLlll] hn11J1 uw4bpbu]lG' wpLLp 
mwlj, 411ljtlm u tU b1mGw4_n1 pJntGJ1g,npp hbu1l1tuG.12ml gwCipQ uu1wgl]mu t Gnup: 

'1-W[Ul]l 211turn' hnr111 « CiUUllllU t», LL gwGt1u1() uhpuLpp b1mu bCi «UUUlWO » 
hm1mu, n1111 lip (Ullj LG Mtrnmu ut1Ci2 Ii qwp mG: 

UzChu Owg wGGb11C! gwapwqpJl qnmmu 9pl]mu bu wz GwGrr 1-2 LL qmpGwup · 
3-4 wGqwt'i 700-1000 L'i '/htu 2111huG LL 3200-4300 U1/hw nnnquwG Gn1nll:1p114: 

L..wtuw1Lnllu1JJ1G q.numtu 2114.mli bCi wzCiwG[! I wGqwu Ii qu1pGwGn' l-2 
wGqwu 700-1000 o'/hw 2ruwG u 2900-3600u 1/hw nnnquwG Cinput1mtl: 

LbnliwJjlG qnurn1u 2PtlntU bG wzGwGp I wGq.wu, qw11GwGJ!' L-2 wfiqwil 800-
900 t'i 1/hw 2ruwG 111800-2400 u'/hw nnnquwG Gnrn'iLpnq: 

'-lwpmn.'liJu.:_ ~puCiw4_u1Gn1u uzwl1tlntd t 2pnl]!1 mwpwantpJmCiCiLpmu: l1wp
mn~]1m mGp Gnup wpuwllllUJ}lG gu1Ug, np[! i.J1 Gt11pw41wGgnu~ hnq}1 wtlL1l1 lunp 

zbpmb11[!: 4wpmn~}]ltn 2rt.Jmu t w4_nuGb1un1: Ll1Gmu L t{Ul'l_WhLUU, u}12whmu u 
mzrnhwu : 

5wbrw11l1p q.nmmu ljwpmnl>P.U! 2ptl111 u ~ 4-6 w(iqwu ' 500-700 ti '/lnu 2ruw Ci 
ti 2800-3000 0 1/hw nnnquw(i Cinpubpn4_: 

l.iu1j11LU1_tmGwJ}1G qmnmu 211tlmu t 4-6 wGqwtf 500-700 u3/hw 2J1ULuG Lt 2800-
3000 0 1/hw nnnqt'iwG Cinpubpml: 

lbnGwJl1G qnuinu.\" 2-5 wliqwu 600-700 ti '/hw 211uwCi ll 1200-2800 il
1
/hw 

nnnquwCi GnpuL111uj: 

~wCi2wpwpnummCim1bCi uzmbmpnuubn: PnutnwUwjpCi uzwljLUPl1lJUlq1pg 
Mbpnt4[l, uttu[!, 111111lll[l l1 qqUJ1l11} ~Jltllllu LG up2wGgplj_ (pwg) w4_nuGtJ1ntl: Uju 
u2w4wpmJulipl! 2pwubp bG LL 2Ptlmu bG 6-10 wGqwu· 600-700 0

1

/h lu 211uwG lt 
4500-60000

1
/hw nnnquwG Gn1u'it.pnl]: 

\).wpmCiq: U)wt1nu'i bG hu1Gp1u1qhtnmpjtuG hn11wJpG ullupwo111pjwG PllLOJl 
qnml1Cibpmt'i: t.lwpmGq[! 2114.mu t w4nuCih)lnq: \_ltqLmwg]mG wnw2l1Ci 2mp[! 
u1J1tlmu t bpp p111Jubp[l m GLCimu liG 4-5 mbpll: S2rhl'H9 htillrn bJlp hmm <q~t2l1» t 
qwtJ1u, "4.wp » l1Ci J]Gmu: « \.lw11 » qCibLmg hburn t'i]1G~lt bwqlJL111 ~u1Lmp t 2phr 
bp4Jm[ll) 2[11llU[l UlLULJlU bG L4U1flWlJWtUW0 cJwuwCiw4_, f1ut1UGlugmo2Jll11 t.Hihp]J . 
Jmpwpwli~Jlll(l pL]l(]LUhwtlwpJ1g hbmn: 

5wop1u11ti11 qnu1111u 4wpmCiq[l 2Ptlmu t 12-14 wllqwu' 500 ul/hw £JrU1llfi b. 
6000-7000 t'i 1/hw nnnqutuG Cinpubpml: 

L..wtuwtlinJilu.1l1G qmnmt'i' 8-l 0 u1Gq_tuu 500 u
1
/hw 21uiwfi Lt 4000-5000 u3/hw 

nnnquwG Gnptibpml: 
UnCiwJpG qnmmt'i' 4-6 wCiqwli 500 u3/hw 2puw U Lt 2000-3000113/h.wnnnq;aiwCi 

Gn11 utpntl: 

"lnt!]t!}.ll___ffiS2p4nui L uti2tiU tunpm~JWG, 11ul1 hbu1wqlUJlllU' tunp[l wljnuCit..pmf : 
%1uluµ111I! mGljmu bG muO-fltt'iwG up2ngntl, npl1 duiuwGwlj_ mp4_mu t wnw2flG 

2m11n (uwO-l1Lw2111 p): 
5wb1nmll111 qnmmu uinul111npJ.! 2rtlm u l 13- l 4 wllq.wu· LppLilO Lt w4LLJ1 500 

01/hw 9puwCi 11 6000-8000 u1/htu nnnqLhuG Gnpubpnlj: IT)nu~rlJlll(l t'i/LUl(llll'i t~u 
0 u1li 0 tuJi-nuthnGwJ!1G qmnnul, UlllJU 911uwCi 11 nnnquwCi Gn11ub11mt: 

f!wquuuim!Jumnli[l: 8wo11w11J111 qnmmu uzwl1t1mu t wntlnlJUl, 2rl]mu t 
uwpqbpml, 9-12 tuGqwl'i' 650-800 u 1/hw 211uwG 11 7200-7800 u'/hw nnnq.UtuG 
Gnptib]llllj: 

L..wtutuLbnOwjpG qmnmu L'i2w4tlnu.l t wmlmJm 11 4_npGqwG, 2t1mu bCi 
uwpqLpml, 6-8 wGqwu· 650-900 u3/hw 211uwCi ll 5400-6500 0

1

/hw nnnqumG 
Cinputpnl] : 

U112GwJt1G qmnmu uzwl14_mu t l[npGqtuCi , 211L1111u t 4np!1Gbpnt{. 2-4 wGqwu· 
650-800 l'i3/hw 2riuwG LL 1600-2600 u3/hw nnnqtiwG Gn111lbJ1ntl: 

4 



6' 

luwqm1h wiqh6hp: lvw11nrl}l ll)uu1wphpn11 WJqpGhplt llwuwp luuG6Gw11wp
tlmti t. 2pmt1Ghpl1 hbmll.JWl dwutibuiGbp[!' 

» wnw2'1G 2pmtll} qLLtpGtuGJ!, Wjq]lGbpp tmpg hbtnn (wppwmw2mp) 
Wjqhl(mppg mnm21.twu aw11lphuG ul.J.qppg 2-3 zwpwp wnw2 

)> b11l.J.Jlllflll 2[llllU[! mwuiu bG awq4wpwlJ.1(1g hbum 
» b11pnfll1 2fllllllJf hpl!pnpri 21uuil]1g unm ubl.J. wuJrn hhuin, LLJm11wu1gJl 

dwuwGwl1 

»- tlttr2l1G wGqmu 211LJ.mu t mJC1bpw'll1g wnw2: 
"l..npwuuuGlt WJql1GbpJ! uiwhtuG2mu bG tutlhll1 hwowju 2pmtlGbp, pruJg 

wt.J.bll1 tfmp11211uwG GnpuwGb1m1.l_: 
CuiwthpmJl1G juuu1rnlti mJqpGhJll! 211t1mu bG wl[!mGbpntj lt hwubuwmwpw(l 

ympp unpUhJlntl., pwG J:HlpwjpG WJq)1Gbp[!: 
Cu1wthJ1lUjpG juw11rnlti WJqpGhpJl 2rt1mu bG 5-8 wGqwu' 700-1000 u3/htu 

211tlwfi lt 5700-6500 u'/hw rnmquwG Gnpubpnt.J.: 
fcTupwJ.JiG juw111ll1J1 WJql1Gbp_ti hwuwp 2puwG Gnpt1bp[! l1wqunui hG 800-1500 

U
3
/hw, fml.J. nnnquwG GnpuwG' 6000-6800 U3/11w: Ull[lWUlmGlJ. LUJql1GbpJ! 2rtJmu 

9-13 rn Gqwu' 450-700 u3/hw 211uwG lt 5900-6400 u' /lnu nnnquwG Gnpuhpmt: 

"lmqwmm wiqb6hp: lllmqtumm WjqjlGbJl[! 2114.mu bG wLtnuGbpml, 
uwpqh1mt(, ub116p UWJllG ptuubpnt( tiwu oq wlt Gbpm(: 

5wbpwajlp qnu1mu UJU111.Wmm WJ4(1Ghp[! 211t1mu hG 6-1 O wGqUiu' 600-900 
u

3
/hw 211uwG lt 5400-6100 u1/hw nnnquwG Gnpubpnt.J.: 
'"l..wjuwthnfituJflG QllUUlLU u1m11.wumt UlJqf1GbJ1t! 211tJ.mu bG 6-8 wuqwu' 700-

900 0
3
/hw 2f1tlwG lt 5400-5600u3/1Jw nnnqtltuG Gnputi[rnt.J.: 

lbnGwJpG qnumtu u1mqu1mm WJql1Gbp[! 211tlmt1 bu 2-4 wGqwu' 750-900 
u

1
/hw 2ruwu LL 1800- 3000 01/hw nm1q11wG unpub1m1! : 

6.3. flnnq.umfi tqtwfiwtf.npnui 

lT2wt1wpmJup w6bguwG hwuwp wGhpmdh2m nnnqthuG U]tuhwli2Gbpjlg 
pwgjl., :pbpuh11(1 rumquwG 4wpp12J! ljw}utlwb t uj1 zwp12 qnpanGGbp[lg: SGl.J.hl'ng 
lt 01wpotuljmut1g hhmn mmquwG u1whwG2Gb111J ltwtuuwG uh2 bG qmG4_mu 
Uh[1Ut1u 2Jl2Llll4ll1Ul1lll hrul)l J1-mGwlJ.ntpjlllGJlg: .JvnpJ! mGljtjm(t uzwl1wpTILJUh]l[! 
Ltwpnq bG uiwhwG2hL uh Lr nnnqnLt.i, tiwu 2.LLJtuhLuu2twfi1"JhWCiJlWLLJhu, bpb wnljw 
t mGhµwdhzm tunGwt.J.mpJmCi: bph pmJUl! mGtitJwo t n~ jun11n, tull)W WJG u1w
hwG2mu t uJi pwGp phplt nnnqm uGbµ: 

lTzwtiwprnJup qwpqwguwG 1.Jrnq]l J!Gpwgpmu nnnquwG UJLWliuntnpnuY[! 
tiwtut[wa t uzwtiwpmJu[l lJmtupg 2PP oqmwqnpouwG wpwqntf}JntGpg (qmuw-

flWJPli QlltJl[lzl1wgmu) lt hmtmu ljmmwlp.JmO- 211]1 u1wzwp]lg, npJl uwm~ht.Ji t 
mtlJwt pmJup wpuwmubp]lG: U6pfi qmqJ!Cipwg, p111Jut1G wt(bl}l zwm 2m11 t. 
wGh11wdbzm uupuwu1wJJ1G q11mo1 u: -!.ru1!1 uwljhJlltntJ~l! (bpb wGhwJlp t), 
wtinuwz_t1pj1. LihontpJntG{! lt hnqmu h11wa junGw4_mpjwG 4_hpwhul1mu[! UJlllU 
qnpbnuGbpu bu, npnup wqrimu bG nnnquwG w11111mGwljhmmpJwG tlpw: liJll 
U1.WU16wnntl :Pbpub.pg l.jwflll11 t tH10-wgGt1 L1wu tPn.ppwgGht t1p22pmuwJ.J1G dw
uwUwtiwhwuutwbt! lt mptjnq 9Jl'1- pwliwtrn' junJlJ! Gbppwtj1wGgmupg L1wu 
O"WJ[lWJpG LJ.mGnnlGbp_tig tumuwtjlbtm htutlwp: 

lJli2tltfiLUWl ubqnGJ:! jutmm ljwpltnp t zwm uzwl(UlpllLJUb)lJl, hwtnl!WU]bu' 
ll)lllllWUUll uzmtiwpmJUbplt hlllUW[l: -!,bmltwpw11, nnnquwG 6.Jizm ll)lWUWLln
pmtl[! wnwm pbpp umLL1Gwtm qpwtlwtiwGG t: 4.hqbmwgpwJp t(tp2mu 211'1 oq.
mwqnpamun gfiq.hwGmp WllUlUUp utjmqmu t, WJUULJlUlltl 2JlllLtlfibJ1J.! l.J.LUtlll'l hli 
)1pwljwGwg4_bt wtlhlti hwqLJ.mqhu1 Lt GU]wmwl1 mGtGwtml. wtl.bll1 zwm 2mp 
urwhbL LUJ1UlUU1LUpGw4 zbpu1111 u: Uqqbgn1.p_1mGJ! phJlJ;!WUltllllf3JWU tlPLU wtjbtjl 
Llm1211 t, pwfi uf12wGl.jJWL ubqnGjl uwt'iwGwLt: lTzwljwpntjllhpl1 npwlm (yapbup 
htum.Jil1Ghpp ll1Jlnmhl1Cil}, l1wpmn'.j>J1ll1 ll[WhU]wGbL]1mf}JllLUJ!) 4wp1111 t pw
[lbLwtltlbL WJU cfml.imGwljw2112wGmu wqhll1 PP.l. hu16w)uwtiwGmpJU1up nnnqb
L m 110 t4J2 n u1 : 

flltwGp l1wquwG LWt.l ub~mrn Ujhlllp t hUWJlUJtlnpnt~JlllU UlW ::pbpubp)lG 
l.J.u1Gtuwqmzwl1htm nnnquwG ~pp pwGu14G m nnnquwG dwul1hmCihpl} WJULtJbu, 
n11 '.pb111SbpJl l[tupnqwGw uuwGw4_11phL211]1 UUIUl WltW[lW[llll Ut:!: 

flnnquwG UJLWfiwtlnpl.iwG dwuwCiwq Gwli LL1bmp t GL1wm_ll mGhGwL nnnq
uwu LLJWhmG2Cih]lJl hnaj1 uztutiuwG, ]1G~utbu Gwlt hnqJ1g w11tp(1 Ltlwguw(i (tuG
b11wclbzmm13JUlG rituwmu), mGguwG hwuwp punLwpw11 JunGwtJ.mpJmG wuiw
hntlhtm hWUW[li: 

Umnplt Gh11timJwgtlwO- bG annquwu 2pl1 pwCiwl.J.mpJwG lt nnnquwG cJwo-
4bmGbpl1 apnztiwG uJ1 pwGJ1 hwuhLhuu1LuptU[l LL!W[lq ub~m}Ghµ, n1rnGp lJWJlll'l 
tu hbzu1mflJtuup tu1pwntlhL '.'ptpubp Gtp(1 l[tu1ut1g: 

Shfiq)muhmp 

~t .,,.,-.. ~ 
SbGqJ11ll'ibui11rr (f11111nubuip) 

ppbfiJ1g Gbpl[lUJwgGml.i t hn11nu'i 
junuwLJ.mpJwG U[wzwp(l illilf1-
uwG tt}LLtpqwqmJG uw11p: 11-pwCip 
mhr1wlJ.wJqnu.i bG uhq tiwu bpl!m 
tunpmpJwG 4_pu1 ll. Ltwpabu. Gh[l-
1.jLUJWgGmu bu uzw4mpmJu]11.ttG
m1mCiwlJ.tuG wpuwmtujpG hw-
1.iwl)lll[lQ{!: liJU UW[lphpJ! wz(uw
UUUU bG 4_wl(mmup ulJ.qpmGpp 
hwumowJG: 'l-pwGp )111wl1wGn1 u 

~ 



~wtlmui bG hOfllllU 2fll1 uwqwGnf)WJPU 6Gzni UJ!, 0(1(} Lll::ipwotlmu t hmu1 ]unGw
tJ.mpJWU 11L:P'19l1mp: ULu gm Jg t mwtJrn hnqmu pmJuhpl10 uum1~btJ1 211)1 pwGwl1P 
lt hLuil.twpwp CiwlJ nnnquwCi uiwhwG9Ghp[!: 

Spu1wJ)1Ci u1LGqtmutnnp[! pwql}wgwO-t. bwltmnltbG l1hpwutiL1wL1wG cntul1l1J1G 
wupwgl}wb wCinpt1g 1J tlwlj111uubu111pg : Lrhpwufl.LtwltwO qLJuti.LI[! Lt 4w4mu
ubm111.! dl1wgGnri wfintln wtlmu t 2pn4_: liwl1nml}bfi qtpwuti4wLtwG qL]uJ1q[! 
UJbu1p t hwqLgwb tJ1Gj1 lt GnpUwL2t11uwG ut9 L11Cip bnJtll hbm : 

SLGqlmdbU1pbpj1 u1t1Jw1titpp L1ppwnuwG hwuw11 . 1111wG12 wGh(luHlb7U1 t 
l}inpow11L1muGbpj1 Lil19ngntl nzqpmbL ll )1G~uitu Gwll hwuwutwmwutuwCibgGhL 
l1nGL111bu1 u1Lu.1uwGGbp]1 hbm: 

Sl1Ciqlmut..U1pbp[} uitm12 t UJwlllzw6 qbpuintl Ciw]uwUJLmnpwuU14t..Ci lt mt..riw
'lfltlb (i : 

'Vt:q112nlLl12JwL l1bmb11]1 qwmwpmun ljb11wzjuw4npJ1 gmgumGgGbp)1 61Lnm
~JntG[!. 

I . Sbliql1nt5bu1p[! 19 fin1 u b(] pnptuO- 4 wu lmGu1gw4wo 21111.tl Lt mb11wripmu 2rml 
Ul UlWpWJll Llb2 UIJUUtbu, 11p l1bpwtlt1tiwtiwfi qt_lultlH! [}Ul.jflU4_LUO tJ1Cij1 21111 
ll't.2: ltwph1!1 t ~nq(il::it, n11UJ.buqJ1 211LJ1[! a1111w l.jbpwuj1ljwywG qtJuP4l1 up2ntl 
ll'ti ptuGJ1 op · dwuwGw4 wn dwuwGwlj hwuu1u1l::iLntl wOnpn 211114, n11u1Luq]1 
ljtp.wtipl1wl1wG qtJuP4C! hwqbGw: fan11wb 2Jll1 oqu1wqnp0-111 UI) ljwplmp l 
Lt t11 w uj1 lj w lj LUG q ttu ti l1J1 GLU lpl U111 G bpo_ 111 g w Qnu1tig u1 wz Ul Uj LU Q UL 11\ 

hwuwp : 

e 

2. 11mpnq Gw]uLumbutlwO- ]unprnpJlULlp wGgp bG pwgmu h1111111u . ljt..pwut1-
ltwLtwG qLlutiltJ1 mpLUULuqa}1u hWULULLJWLll w u111w (j: 

3. <.mu1 ll. 4tpwup4w4wa cnJut1ltJ1 Ll}12LL OnpUWL2tll11lll WUJU.1hmlb1m IHUUW)l 
6bnpl1 ub2 UWU('lWgqwb hnrl]1 dj1 t.jmp]l qwGqtjwa L1wriu111 L 1uu111Gb1 21111 
htm lJ. tQGbL wGgpp ut2: UJGni hLUllL, mbGq]mubu1pn U1 b11wqpl1L wGgi;il1 ut..2 
ll ub1pThL ujlCi~lt wGgpp hwmtuljl1Ci hwuGbl[l : l'J)Lm~ l mzu11tj111JliGbr.,1111 mcl 
~qnpbwrwt1J1 t1wt1muut..mpti tlJlw : 

4. SbGqjmtThmpp 2m112 '1nrl UJLU112 l 1.9GbL Lt lllmpwGbL pntup ULntriohtntl 
mbGqJ1mibtnplt zmp9, npUJhuqj1 211lfll} lun(hm[w~wlpp z111 p2[! ~L1mmw4tl]1 lt 
6hJWhpntllGbppwtliwCig)111bllJP 4b11wliltljwqwG qLJ11p4: 

5. ShuqJ111utm11l! t_gtjmu t 2pnl(: up pwCiti 4_WJfllIJLuG tlwtimu U1btnp t uLOl::i11oh1 
wGnpmu' L9tl.wa 211J19011)1112u1j1ljCiL11fl hLnwgGbLm hwuw)l: 

6. StfiqjmuLmpo_ qwzmmu UJl::imp l mbqwqpLl}l twLl Gzowrtu1 mtqmu, 
11]1UjbUqj1 wzj11WU11111 ub)uwGj1quCitpn ~t{GwutG WJU: limjGpulj phpll 
gpmwhwpmpJmGp ljwpnq L 41~w9Cibt LjwltmtitihtnpJ!: Ujq UJ.Wmnwnml 
mbGcLlmlibLl1fl(! u{bu1p t bwbqt..111mJ1ntl ljwti tupl1qml_: 

7. lvnphmpq t u1pt1mu ml1GqpnuLmrt1 gmgumGp[! ljwflll.WL JmpwpwG~mp 

wGqwu unmmjnpwuitu OJltlW GmJCi dwupG : \,UJLUU1WltWhWJ1UW[1 L g111g
umap ljwpqwl wnwtJ.nmJwCi , bpp 2Pfl zwpd~ pnLJumu qnpbCiwl1wG1nu hu1 -
4wuwp t qpnJp: Sb11w1wmu}1g 24 drno hhurn mLCiqflnubmpjl Ltw11qwgtlhL]1p 
g111gumCipfl ltwpb1'1 t ltutJmG hwuwpbt: 

SLuqJrnilbITTpbpJ:! bu1mljwu1bu oqu1lultwp hCi tun2n11whwmj1l1 lt. ul12tiG l1w-
11mgtJ.wapj1 hnflh[1Jl hwuw11: 'l-1nufi12 Gwlt l.jwpl.tnp bQ WJCi uzw4wpl1LJUbpl1 hw
uwp (4wf1Ulll:Pl11, LLWlJ), n1mG12 l1pbGg wnuwO [!Gpwgp111u pw11011 tunCiwtlnq:mdi 
L1G Llf WhLuG2mu' pw116 p ptppwui qmj}JntG tiwu npwlj wu1whnl}l:i1m hu1uw11: 

L,uwGwtqbu, pwpcq1 ]unGwl}mpJWUp UjLUlp l UIUJWhntlbL WJU uzwljwpmJUb-
11110 , npnGp jlpbug Ll6nnpnz dwuu1Gwl1wZJ12LuGmu ]unCiwtlmPJWU uL() ljwpltp LG 
mGbGmu: ltwpll.np t wtlhL11 ]ullJ1I! WIJUWU1WJl10 qnmj1G WUJWhntlhL ]unGwtlm
PJWG pwttwpwp t5tul1wyu1wt1ml, npUJbucll_1 hn'111 uGG11wGJ11tph11l! uCiwG pubtlwb : 

UtlbJli ttmrI! mt11lllfll1Ltwa mhfiqjrniltmpbflJl gm.19 LG mwlJlu , ~t turrunp nnn
qn1oj19 hl::imn 2mrin tipCizlt WJl'.1- t1u1L1wp11wtm j1Ci!pl11tnpwgJ1wJti bGpwrtitlht t pt 
nz; 

Opj1GLul1. b~b ti-11111[! u1h11w1111tlwb u1l1Uqjmut..u1pl1 gmgumG12I! nnnqmuJ1g 
wnw2 30 up t , Lt nnnqmt~l1g Lrltm 011 wag gmgwCil12l! npn21u41rnpbfi 2}1 tjrn]ut1t1, 
qw GzwGwLtmil t , np 2m11£! hmlti tlh2 zJ1 CibpptllltJ wUglq gwCilJWlP [tmpm~JwUp: 

Umnplt w1umuwl1mu ( 6. L) CizLlwb laG U1llJtuLCih11 mwppbp u1l1uwtiti tmril::i1mtt1 
]unGwqm}}JWG LWfltlwampJLUG b ]unGwLjmp.1wG ril:i~ll~Jlllnp tlLpwpbpJwr 

l111J111UW~ 6.1 
~1111'1 tunfiLutlmpJwfi qh:pj1gpu1p LI mbCiq]111db.u1pbpj1 gmgdmCi12CiLpn 

(,1111]1 mbmu lm lt 
lTLu Ln i b L)1 SLGqlmubu111)1 lunGwt[mpJLuli 

tunGwtlmpJwG tun fi Lutl m (i u1 lj n q~ J m GI! uu1wnmup 
gm gti mG.111.! 11b~i11 g Inn 

(mild) (%) (ur) (mild) 

fcTtplL wtltuqwJ]1fi[1g - 20 20-25 0.20 
pbplL Lu4_wqu11.jwlJ.wJl1G 30 30-35 0.35 

(0.8-1.0) 50 50 0.50 

Jitbplt ljunl.u1~wq 
20 25-30 0.25 
35 35-40 0.45 

(1.2-1 .3) 
50 60 0.60 
20 30-35 0.40 

(()-l.pl.J ljLUl[WLlwq 30 40-45 0.50 
(1 .5) 40 50 0.60 

50 70-80 0.90 
20 40 0.45 

IJ112J1u 4LUl[LUL[u1q 25 50 0.60 
(2.3) 35 60 0.80 

50 90 1.1 
- -



<lll:imp t hl1zbt_, np tunCiwtlnt~jWG ~lllJLWUl[lbL]1 UUjWflDLU[! U1WJ1pbp t u1wppL11 
t17w4wpmjul:ipj1 htuuu111 , j1Ci~utbu Ciwlt Ltwtu4w0- t G11wCig w6tlwG 41mL]19: 
UJGUJbu np, 211btmO hwtlwUJwu1wujuwCiDIJ_ mbCiqpnubmpbpj'l gmgt1mCipfibp[! 
ltw)1.1LjwO- t1zw4wp111Juj'lg Lt upw w6uu1G lfimL]lg ltmw11pt11t.J.bG: liJ'l Ujtuml'iw
nml_, nnnquwG hw6w)1lwl.jwGmpJntfi[! lt Ulflt.J.nrt 2PP pwGtultl! uiw11pb]1 ' bG tiwtu
tlwO- fHllJLWUl[1bJl1 UU]Wnlll uj19 , Ulb1l_ntUCibpl1g, hunhuljw[ll)j'l W[U]JntGwtlbumt
J}JlllCipy LL )unfiun!nipjwCi opw4wG oqunuqupClnuit1g (q.ntUW(lWJ)lG qntnp2.l1w
gmut1g): 

"Watermark" .S.m1l1 lunliwiJmp1m6 mdhl/t wtbb! 

~nflll tunGwtlrupjwG i_wtlttiLl1 oqmwqn[lbl.lwu GUJuimwl.jCi t' i_Wlllbtnt.J. hnqJ1 
)unGwtlntPJlltCi[! u1wml.jb(lwgmu ltwqlibLllwzm]1 mwppbp hwuutwO-Cih(lmU hnttJ1 
tunCiwtlm~JtuCi t.lmLtm)llm}:}JWCi t.J.bpmpbJ1JLLIL, npn hGw1nutl_n(lnt1'.lJntG t mwLtiu 
l1pw4wGwgGbpmnqliwG Ll{Ltufiwtlnruuu LL 6zq:11mnpbCi qfiwhwmbt mbqmuGb11!1 
W[1'1.JJ11UWtjhmm~JnLU[!: QpmuCib[l)l uti2LL 2-3 wGqwu gmgumG12 lj_wp11wtntl Ltw
pb1l1 t OZC}Il)rn1 U(Wmltb[lwgmlI lj_wqtitt UltlJW( pmjuj'l 2pwu1whwG2]1 tlb(ltupbp
JWtll hwUWUJWtnwutuwG Ll{twGwtlnpmu j1pwlj_wGwgGbt: 

Unt.J.npwpwp ubltJ1y tutl_bL]l uuU1i_ t ml:uttu11J1tlntti GntJG mbll_ntu mtuppbp 
JllntmLf.lJntGGbp)1 tl_]lw : 011]1GwljJ1 hwuwp obl.(O. Lnbqu1qpt.J.mu t tupuwmwpfiwlt 

b[luit1 tl_b[1j1G uwumu, )lul.( UJnLU[! ' Gb11pLLJ1 uwunui: Uw lJwtutlwCI l pntjup wp
uwui wpuwlt zbpm ]1 hqn1mtpJntG)lg, J!lllJ9 l.(w(lnrt t lt wtutlwCI ~1Ght Gwlt hnajl hqn
(lnti:>JmGrg LL ub)1lwu]14w4wa l.(wqul19: <l>npp tunrntflJWU wpUtuUlWJ)lG hwum
l(W)lq UJWhwG21lJt (30 ml-l1g iJinpp) pwG9u111wGngwJj1G uzwl.jwpntjuhpl1 lm1uwp 
Uh4 U1t.J.]l!ll pwtl_tu(lWJl t, j1ulj fllnp tupUtuUlWJjlG hwtiwl[wpq mGbg1111 pmjuhp)l 
qbll.JPmU (hwgwbwm!ll1wJl1G uzw4wpntjuhp, fuwqnri, munbp) hnqp )llnGwtJ.111 -
~jntG[! wubpwctbzm t i_wlflbt wnGtl wqCi bpl.jm tunpmpJwG t(pw: 

lJPG~ u11.U12.)1 mb11w111mtUI} h111l]1 tit2 tujG GwtiiwUJ.bU tunfiwtlwgumu b(i q.j1-
zbr1t1_w pGpwgvmu 11 Ulbl'}Wl)(lllUI i:>tug 1U16wl.jmu: Uw WUJ.tuhmJ.mu t Ullllli_j'l 
6)12m w2.luwmmG12!! wnw9j1G tij1 pwGj1 mmqmuubp]1 l}G}:}wgpmu: vwjuwmliu-

-

II 

tl_mO- )1lnp111pJWU tl(ll.U pntpj1 uj12ngntJ.11mzm111u Lj1nu t L!mpt.J.mU nt L9tlmu h111l11 l.L 
211p tuumCint(ll'J11LI: liJ umhbmlt 211LJ1 t w4btutgt(mu U lntl}li_I} tnh111uryuLmu t}mu(l 
ub9 /Ljmuj1 llm1bp[! ~u[blllV l:. )llwGqwpbG tmlJli_lt UlbflWl)phlmG/: '-lbtl2WU]bU 1.pn
ut1 ut2 hm1 ta LQGnttl LL U111tpwGmu, WJCillJ.UU 1111 hhu1WQWjntU 9ntp[! U1lt'1L[lG htuu
G]1 upw JG hnqJ1 tib2 Ci bpc)O-tlbLntl: 

StlJWLCibp tlh119GbLm wdbGwtwt.J. dwdwGwlJ.n hwuwptl_nuI t wnwt.J.nU1JtuG: 
"Watermark" iwt11'1m ubGml1pturbrntl_ mwL]1u t hnqmu 211]1 GbpaWmG (i_wt.(1w
qpL1wCI) flt.J.wJtiG gmgumG121!: Watermark lwt'1N!! uJ:imGmti t lw1J1]1~J1 "READ" 
uLqdtu4l! ubqilbtntl: fcttlwmwtuU1wlJ.ti 1.[Jlw L1u1uimlfbptl]1 "- -" CizwG(!: UJG 
Uzwuwl(mu t, np l_w¢lt.H! UJ.WLn(llUuu1 t lw1J1mu t1wmwpbtm 5-pg 60 t1wJ11-
Luwlimu, hpb "READ" ub11uwl.j[! w00)12wUihu uh11ut111 h11l1pn[lJl wGq.wu: lJ11Gl_ 
~u1t'1l1rn d]1wgwO- t hGwpwqnp t gmgumGn 4w(l11w1 11 mnmqbt lj_wo qm)llbt 
2bpuwu111j16wfil!: 5mgumGp]] ptJ.wmwtuU1w4~ tl_pw uGmu t 60 4.WJJlltJtuG, np(1 
pntJl t mmJlm qpwGgb1 WJG: 

.(mtJ1 )llnfiwtlmpJwG mt.J.]1i'1 u1tl.JtutGbpf! gmJg tu Ulwltiu hrnl11 tunGu1t1.m~JWU 
LW(ltlWblllpJlllGI} l.(u10 Cit11M111 U[!'. fiGi12wG hnqf! ~np t, lUJCipw Gob()- t gm gum upp 
PPt.J.D:: flpU)bU tiJ1 uGqhwOmp mqbgmJg umnpll pbptlwO- t WJJl gmglfotCipGh[l]l 
pwgwmrmtpJmGn, ll(ll! L1wpnq t oqu1wtiw11 1J1Gbt qwzmwJJ:iG UIWJtltuGGt1unu 
oqlllwqnpbbtm hwuw 11: 

S1'J11l1 
ymyomCipl.! 
ubCimlipwp 

0-10 

10-20 

30-60 

70-100 

100-200 

UrumuwlJ. 6.2. 

CGrµnulimp p1ugwu1p1111}Jlll lip 

..:.wqLgt[wb luur Lf!Cimo t t\bl1 ltwti L11lfm op 1111nq111 ti[1g hbum: 
'1-1u7mwJ(1Ci uwhuwCiwJ(•li 1unCiwtj111 PJlllG: <:.111111 qbn tmlpnrJ.lln4jlli pwg t puigfl 

un2npwhwml14 wtjwqCibpfly : I 
.2puurCi uf19wl1wJp 2wu1 m(1u1fl lmqhJltJ hurtltup: Stup 111 ~1111 ljtJ1liwJwljwCi 

ll)lllJUWCiCil:i)l(l 1.. pLpL hnqt.1111 lUlllllUJIH(ljWG 11b14pmti 11nnqb1 WJU til121ul11uJplt 
Gl:i11pl1Ci uwht\wCintj : 5m11u1 111 tunCirutj Lulnhu,1wlj1uG a11u.1owulil:ip(1 L 
ju11Citutjmu1u4mpJwCi pwp&p UJllUtL!igflw1 mfiLy1111 hn11t11mo nrrnqb[ WJU til12wl11u.1pl1 
tlli11l1H uwhowtin1: fltuntUCiwu(l)lLI ll}tul)lUJllllJUll l![IWUIUlhtuCi)!Q: 

t51uGp 4wtjwJl1Ci hnqLpmo L tuJO u7tu4wpmJul:ip(1 hwtiwp. np11Cip 1q1uhurfi1_1nul Lu 
ti!12211mtiuw.1J1u wtlb1J1 ubb dwuwlh.uljwhwmtjwblibp, llflflqntu[! l1w111111 t llbu1w6qtlhL 
titiuiL 1u 1u uwhowup : 90- l 00 liJ12wlJ~JJlllU ymgwphpl:iJ qqm;mf!Jlll ti: 

liju tif19tul11ujplllO hn111.! l}tu11u111 li t 411lrn1~ljU1UJbu 11111 z1um uzwl1wµ1111ul.q1 l1 
lnull\u11: 

nnnqumG ctwutihmti n1rn2uwG QLl11hmGmp l.J.wpq[! WJG t, np nnnq_ntUl} utl1mp t 
ul.J.ubt Ciwfllpw(i hru1nui UWU1lhll1 2flll 50%-11 i_WtPnt} UUfWnqbffi: Onnq.uw(i 6pzm 
du.JuruGwlL]l npnzmtin titcrwUJtu 4w)1ltl_wO- t hn11_]1 mpll{]1g, tizwl.JwpmJupg h 
nnnquwG bqwGw4pg: Urumuwlt. 6.3-mu pb11t.(wa t tnwpphp 02w4wpntjubp}l 
hwuwp Gw)1lwU1Lutlw()nnnquwG uwhuwGGbpti gmgumGpGb11!!: 



llflJl1rtUW4 6.3. 
~uu1 1'izu1L1wpniJubp)l qwpqwguwCi 1jmqbp)l u1LU1~)1 uwhU1uCiwJl1Ci 

u1Jfi ymgLimfinQ. npj111huipmu111hmu t Liwuuuphl £Jlmu 
-

U)tuljwpmJU h11 l1 
Sljt1zl1 gmgtlmfip[! (ubCimj1pwp) -

wfi~wfimt~(} 
.2wpqw~utufi t~mLhQp -

U1 w11owlJ1huG f(t·l11wl11uL1lwG t:5wnl11.ituG .(wumfiwqt'iwLi 
liLu11mn.'l>h1 35 35 30 35 
Un~ 45 45 35 40 
~ 50 so 30 25 

Ln11ll1 50 50 40 30 
~w11111fiq 40 35 25 20 ·-

J:i_wg~L11 35 30 25 20 
Uurmu 50 50 40 30 
bqlm1mwgn11bfi 50 50 40 30 

~ -
.!.1u~uhwu1bl1 50 40 40 30 
liLUIJWUll 40 30 30 25 -uw4fi11laq 40 40 30 30 -
~.:>tlbpm 4. ut.tu 40 40 30 25 
b1u1L1 30 30 25 20 -

40 ~lll 55 55 40 -
"lu11]Ulllllll lU IQll 60 60 50 50 

UJu mtiJwtGb[l[! oqmwqnrWwG {!CipwgpnuS wCihpwdb2ui L 6zqpmht ljwJ11-
Ltwa 411u4J1bm U~UIJULuGGbflpg : lunphnq1q t Ulpl[mu zmhwqnpO-utuG pGJ3LU91J11LU 
~unJ1]12J1 gmgt~mfipGb[l{!hwuwmbrtbtuLtl1w4wO l}1n[l6)1 hbm: 

Cwm uzwljwpntJUb[ljl hwllwp m6]1 ubqnGmu qnJnt~JntCi mGbG tJ6"nnpnz c:hu
uwCiwl1m2112wGCibp, Lpp pmpap pbflptumtjmf)JWU bwUtup UJbt.ng l t4tuht4wGt.U1 
pLU(lOfl L1wli gwap 1u11Ciw'-1DLJ}JLUCi uw4wp11w4. 11[1 wGh[lWdhzm t hwz1U1 umGbt 
nnnquwfi chuliljhmCibpf! lt. 2pl1 pwGwlfn n1m2btJ1u: Um{npwpwp Lj611npnz chm'iw
Gtul1w2112wGI! u112LO LJiGmu t uLqnGl1 tlbp9mu, b11p li2wl1wp1UJUQ WpllbG 
pLrpwmm J:: 

Q.Q.(qmuw1m11bli q.m nnzbwgnui) twtbbt uw11p 

q_q. (q.mUW[lLUJ]lG CllllllP2flwgnu.D ~Ull}lpz UWPJ?t! hCiW[lwtlnJlllLj~JlllU l mwwu 
npn2b1111 pntJU]1thul1bpltmJppg11 hn11ti l1w4b11but1g mL'lJ:t mGbgnq Q.JlLUWJlWJliCi 
qnlllfl/rwgmu1r UJCi pw11Ljwgwo t qmzh 4wGwl L1umpn4 awoL1lLlualjt11wu114w
ljwG q[Ju}11.Jt1g, G11wCi wupwgtlwb uwmw4tupwp turu1ntlwl1Jig u gmgumGp lfw(l 
l)Wlm qnqwJtiG wu1w4b funIJmlw4n4 2P]l wCinppg, n11]1 tlL2 rmpw() 2m11 bG 
L9Gmu: 

l1wGw~ t.lmzh l1mn1rnt[ ()u1blj4_wa 4bpwL'ij1ljm4wCl qll1.1l1l1J1g 2rJ1 wCi£!G11uh2 
qn1npzj1wgmul! wu1whnljlitm htuump plt 4bptm1J1L1wt1wG qllufl.41! Ll pb G1nuu 

wupwg4_1111 UWU1UlljWJ1Wfl fullilntlwlm CimjGtqbu l9Cin11.'i tCi pnpwb' 2rntl li]1Gz 
m!.inp~ Ljpw mb11w1)llbll!: 

::)w tllJl.~. UWf1121! wt.11 wrJJn.\111 u L nrrnqbll1 qw/ mmu, 
LjlwJtnb gg]1 ljJ1w, hmtJ1 1hul1Lriumwt1g G.t.lwqwqmJGll 
I u pwpopmpJWG t111w WJOu1bu, np uwp~p t{rlw uuu!b[l 
wGltGl1, au1bl1Ljwb aJiGp pw[lap pmJub1111tJ. LL qmGL[l1 
wpltl1 wCiL'il12u1Lj_wG wq11bgmpJlUU mwlf, UJJUJ1!.ipCi' L11-
G]1 ~J9l1 hwpwtlwJ]iG L.t1111umu: UJG untJ.nprnpw11 U1b
TJWl}[1111U l::iG tnbqnulGbpl1.>_Lulfl~Hi hhui: ~np, wGu2w4 
mwpu1bpGb1mtU:, 2flCintf-lJDLGGb11[1G l1wu wullwtu1w
u1wm 6wGw~w11hGlappG unu1 u1Lll.LUTll1blJlu 2w1J1112 
uwpp]1 gmgum0.12Gbp[.! umw~J Y.mu bG pm116t1: fhdhrt 
mt11muGbp[1 du1uwGwt1 wCiopuw211bp[! 4wprn1 bu 
f-lWtJ.1wGgb1 ()wol.jnyl1 ltmn1iJ1 up2ntJ lJ hu1GqbgGbL 
gwap gmgumGpGb11J1 q11wQguwG (-0.5uu): 

UQnl~mt5 211]1 uwlJLUt1JlWYJ1 1 uu t.ImLtintumf-lJlllO[! 
hwUWll[WUlWU]llwGmu t hmz'4_u111L1LUJ]l!.i Juu q_DLOLU
]1WJl1Ci q_nlnr2J1wguwG11: 4nll.WJl1Ci junri.n'4_w4]1Ci 4119 
uwGrp1w4ti w9 ljr111ilmu pwc:tmCimuGbp[! m1uJwo t ut4 
u1wuGbf11lf11l. liwmGm~tulflLf111tJ , pu4 6.w(11 Lp1riumu 
u I qJu1b mp b 11 ml: 

Oqu1tlbLml q_q.. .i.wlfltit uw111~]1 gmgu111GpGtptig Ltw11tl.]1 I: npnztupuwa ctwu-
1.j_bmGbflt! l.J. nnnquwG hwuwr wGhpwdbzm 211p pwGmljlllf-lJntGu: 

U2w4wpmJubpp 2PtiwG ctwu4bmJ1 npnzum(i hwUW[l w(ih11wdLzm bCi htm
UJ WL UltLJWtCibp(!' uzwljwpntJU(!, hnrl]l libfuwG]i.Lt_u14wa 4rnqU[!, u2wl.j_wpntJU'1 uw
riwppJ1 uJ12}lG LWJ011lf}Jl1LU(!, u]127wpwjpG hhllUJL[Jljlillf)JlllUt!, tip9tiG opwljwu 
q.nuhupwJl1G qntnpzpwgmt.l[.!: 

Oµjzfillll{. 
W/ UJW4 Wpm JU[! -4 W(lutn~fll, 
p/hnq]1uhtuwUt14wqwG4wql.'if!-bw G111.illltlwtltuqwj~U, 
q.I uzwtiwpntjup UlllllWPFJti uti2J1G LWJGntpjntfi~ -35uu, 
ti/ up2zwpwJflCi hhnwlj_npmpJmGn- 70uu, 
hi uf12tiu OflW4wCi qnuiwpwjpG qntDP2PWQillU[! -Stht/ofl. npl} ~w ti2J1 4n

flWJpCi }u1111nt.1_w4p gmgumCipCibp}l u1wpphpmpJmCiG t (oppGw4. l::ipt g: gumup
Gbpn 4wpri,wglfht hli 7 op(! llb4 wGqmu ti rlJlwfip ulJqpmu m tlbp2m hqbL bO 
htUUWUJWlllWU)uwOwpwp. 22 Lt 18.5. WUJW u)12J1G opw4wu qmuwpwj]lO 
q.nlnpz)lmgmu[! 41J1Gl1' 

22 -18.5 10 = Suli/011: 
7 
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