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uUtuUPUu 

-tjl!Sw4wq.nmpJmuu wG4wtu U1uU1buw4wG qw11q.wguwu uw4w1111w4jlg 
Li pumJpjlg , ewri.wew4wG hwuw4wnq.jlg , '111 q.nJmpJwu hw111m11wuJw4-
Gb11'1 [!upwgemu lih zll1 hwG11bu t blibL n111.4bu 1.4bU1w4wCi 4wnw4.w11uwCi 
wGh11wctbzU1 Li w11111muw4.blJ1 q.n116nCi , Li, urwctwuwuw4 , qwCiq.4.w6wJhu 
b11umJpub11h QwCiw4w4wu 4nri_uCi munu.'iGwurnnri. q.jllllmpJmu: UJu , 4w
lllWl1bLntl hwuw11w4mpJwG UluUlbuw4wCi u ungjlwLw4wu qw11q.wgmuo 
pCimpwq.11nri. Ulbri.b4mpJmCiGb11h hwLJ.wewq.nuwu , hwuw4w11q.uwu Li LJ.b11-
Lm6uwu wubGwUlw11pb11 q.n116wrrnqpGb11 , ujlzlll mubgbL t Ulw11pb11 Ulb
uw4jl 4wnnLJgub11'1 . 4wquw4b111.4mpJmuub11'1 Li puw4j_mpJwu 4w11wLJ.w11-
uwu , q.jllllwhblllwqnlllw4wu Li 4jl11wnw4wu q.np6uw4wCi 1.4whwG2ub11'1 
hwuw11 41wulllbn uwlllw4w11w11nri.ti q.Ltuw4.n11 11b110: 

-tjl!Sw4wq.11mp1wu 11bp[! ub11 4JWCiQnlu LUJCiewG tw4wG t, np uwr11'14 , 
hwl'.iwtu wnwug UUlWObLnt Li q.hlllw4gbLnL, h11bug Wll011JLU q.nncruw4wCi 
4Jwuemu 2w11mGw4 oq.lllwq.n11crmu bu 4.jl!Sw4wq.11w4wG ubpn11wpwCim
pJwu UlWl11lb110 : Uw11110 wztuwu,bLntl 4wu hwuq.uu,wuwLnLJ., q.Cinu.'iGb11 
4wlllw11bLntl, WJL uw11114wGg hbu, 6wGnpwGwLntl, oq.u,4.mu t '111 mCibgwcr 
u,bri.b4mpJmCiGb11'1, oliw4.n114.wcr un4.n11mpJmuGb11h u !Swzw4jl, 41wuu,b11h 
n11n zw4h hwuw4w11q.jlg , hwuw4w11q.mu, hLUUW'111nLU u LJ.bl1LnL0nLU t WJ'1 
41wuUlbl1Q, 4wu,w11mu t '111 hwuw11 wGh11wctbzu, bq11whwGq.muCib11 Li 
oG11mGmu t n11nzmuub11 m q.n116nri.mpJmCiGb11: 

U1u1.4jlun4., JnLl1lUQWUlJnLl1 uw1111m ub2 q.bGbllljl4n11bG qbUlbri.4.wcr bu 
4.jll'.iw4wq.11w4wu uU1wcrnri.mpJwCi lllwp11b11Q , npnue '111bugjlg ub114wJwg
Cimu bG ubq 2112w1.4wlllnri. wztuw11h'1 4.b11wpb11JWL u,bri.b4win4.mpJwu 4.b11-
LmcrmpJwu u ujlGpbqjl muw4mpJmGub110: '1w 4.j'l!Sw4wq.11w4wu uinwcrn
ri.mpJwCi , LUJu1.4bu 4nj_4.wcr, wnopJw pwri.w1111wuwuCi t: 

StlJwl obnuw114'1 UL4LUU1LU4Ci t [!Gpb11gnri.ti unl/l 4.jl6w4wq.11w4wu 
uU1wcrnri.mpJwCi q.j'linwhblllwqnlllw4wG pwri.w1111wuwuti qw11q.wgmuCi m 
4wlllw(lbLwq.n116mu[! , LUJujluQG' lllwppbp Ulbuw4j'l inbri.b4wu,LJ.mpJwCi QW
Gw4w4wCi 4.b11tmcrmpJwu pwquwptitl hwinm4 q.j'llllw4wu 4wunuub11ti , 
ubpnrj.Gb11'1 u huwpeub11ti [!UpnCimuo: ru4 ti~Gl t hw114w4.n11 '111W hwuwp : 
nl ZWUl wtlbLti u nj_ EP! 1.4w4wu. L(12nLPJnLG u 42rllU'1lUlJ1nLJ:}JmCi, uwpbuw
Uljl4wJti. UlCiUlbuwq.j'!UlnLpJWCi UlbumpJLUG , obnub11bgmpJwG hjlumGeub11ti 
u j'lG~n11uwllljl4wJti pw4.wpw11 tiuwgmpimu: 

C+j'lU1bttieGb11ti 4.j'l!Sw4wq.pw4wu hwuw4w11q.ti 4n11jlq[! hwu11tiuwGmu t 
4.j'l!Sw4wq.11mpJwu U1bump1mGQ , n11u w1.4whn4.mu t w11hbulllw4.w11ct LJ.jl!Sw-
4wq.jl11Gb11ti, pw 11011 n11w4w4.n11uw u lJ1 ul/lbuwq.bl!1 ub11'1 , ~j'!Gw uujluUlCib11 ti . 
ubub2b11ub11h , hwz4.w1.4whGb11h, ctnri.ntl1111wq.jl11Gbpjl , ung'1ntnq.Cib11'1 , tiG2-
1.4bu uwli tlh6w4wq.11mp1mGG tiueumpnLJG mumuuwuti11nri. WJ L uwuCiwq.h
lllLU4wG ht-1JJ1LUQ(1Qf1nLpJmuubpn4. wCiowCig Ulbuwubpn11wpwCiw4wu 1.4w
llll1WUUl4.w6mpJmu[!: 
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C\LOl"tu 1 

"°"6U4UQf"Of-fcl301"1..,C nr'l'lt;U C\tiSnt-@3nt-u: 
'""'6U4UC\f"U4Uu 'ltiSUr4nt-u 

1.1 UtpnqwllwO gnLgnulOtr 

'-lft(iwllwq.rnLpJwO w11wr~wO I, dtpnqn: -tjl6w4wq.pmpJmuo, wLJ.bLti 
6jlzlll G11w hblllwqnU1mp1wG ubpn11GbpQ , LWJGnpbu titi11wn4.mu bu uw1111-
4wJtiG q.jllllbLtieGbpjl lllWl1Pb(l 2112wGw4Gbpmu: Uw4wJG , tiG!L4bu Li gwu-
4wgw6 q.jllllmpJmG, wJCi 1.4whwG2mu t '111 hbUlwqnlI1mpJwu w11w114wJ'1 
pGn11n2muo : 

-tjl!Sw4wq.11mpJmG wubtnLJ. hwu4wGmu buQ wnw114wJw4wu hwuw-
11w4w4wu q.j'llJ1nlpJmG, wiutiGeG' q.j'llllmpJmCi , n11u mCijl '111 hwlllm4 wnw11-
4wu u tiuwgmpJWU ubpn110: c/.j,{fwljwqf]mp;muf] hwuw11w4w4wCi q.jlu,m
PJnLG t, npu mumuuwujlpr_iLU t nr,w4w1.4bu n11n z4.wcr qwuq.4.wcrwiru ungjl
lUL-UlUUlbuw4wu b11unLJpGb11'1 m q.n11croupwgub11'1 ewuw4w4wCi 4nri.uo , 
'1(1WCig 4wnmg4.wcreu m pwztumuo, tnbri.wpwztumuo UlW(lWOnLpJWU ub2, 
[!Ulll ctwuwuw4jl 2w11cto. pwgwhwJlllmu t q.nponri. ewuw4w4wG 4wj"u4.w
crmp1muub11[!, ujlUlmuub11G m opjlGLU!WtJlmpJmCiGb(lQ , QU'1 npmu· ctwuw
uw4j'l Li Ulbri_j'l 4nu4pblll L4WJLIWGub11mu: 

-tj'ltSw~wq.pmpJmGo n111.4bu q.jllllmpJmG mumuCiwujl11mu t nj_ pb 
wnwuojlG 41wuU1bl1 , LUJL qwuq.4.wcrw1tiu ungtiwL-lllliUlbuw4wu b11LimJpub11 
m q.n11croupwgub11 , npnGQ hwG11bu bu q.wLru np1.4bu wnwuoj'JG 41wuinb11'1 
pwqumpJmG' Uljlpw1.4blllbLntl jluj_1.4bu wuhwinw4wCi , WJCi1.4bu tL 0G11hw
Gm11 hwlll4wGjlzub11n4.: 

-tjl!Sw4wq.11w4wu hblllwqninmpJwG opJb4U1[! LJ.h!Sw4wq.11mpJwu ub 2 
wu4.wCimu bG 4.jl!Sw4wq.pw4wG hwuw4gmp1mu: c/.ftr5wljwqf1w/jw(i hw
ilwltgmp;muf! ujlw4.npub11ti pwqumpJmG t , npG octin4.w6 t qwGq.4.WOWJ · 
Gmpiwup , hwuwubnmpJwup , n11nzw4jl wupnri.2w4wGmp1wup , wnwGojlG 
ujlw4.n11ub11'1 4.jl!Sw4ti 41ntu4w1.44.w6mp1wup u inwU1wGuwu . wn4wJm
p1wup : 011tiGw4' np1.4bu 4.jl!Sw4wq.11w4wCi hwuw4gmpJmG 4w11nri. t hwu-
11bu q.wL 1wJwulllwCijl U1wpw6emu q.pwGgLJ.wcr wnlilll11LUJjlu pwu4b11ti. 
pwctGbU1jl11w4wG ou4bpmpJmGub11ti 4wu n11Lit wn bp411'1 ewri.wewgjlubpjl 
~ LUJLGti pwqumpJmuo: -tjl!Sw4wq.11w4wG hwuw4gmp1mu[! pwri.4wgw6 t 
ti11w4wumu q.nJmpJmG mGbgnri. GJmpw4wu opJb4UlGb11hg: 

StlJwL pwqumpJmujlg 4.b11g11wcr gwu4wgwcr wnwGoru lllWl1fl 4nj_4.mu 
t tfj,6wljwqf]w/jwu hwilwljgmp;wu ilftwt/nf]: -tj'16w4wq.11w4wu hwuw4gm
pJwG ujlwLJ.n11Gb110 pumpwq.114.mu bu 0G11hwum11 hwU14mpJmGub11nLJ., 
n11nGQ 4.jl6w4wq.pmpJWU ub2 4nj_4.mu bu hwt.n/jwuj,zubf], LUJutiGeG' hw
uw4gmpJwG n11w4wu hwuwubnmpJmG wubLntl hwu4wg4.mu t utiwLJ.n11Gb-
11'1 (opJb4U1Gbpjl, bpum1pGb11'1, q.n1160GpwgGb11'1) uuwGmpJmGG QUUl n11ut 
tw4wG hwU14wCijlzGbpjl u UlLUppb11mpJmCiCi QUUl n11ut LUJL hwlll4wGti2Gb11ti: 
011tiGw4· wnulll(lwJtiG pwu4bpjl pwqumpJmlio npw4w4wG n11nzw4jlmp-
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JUIU (1.4wui4wubLnLPJnLUQ 4.WJ14wJtiLI ht,uGw[14UbJ1r 2wript,G) hbui t.'ib4uit.ri. 
odm4.w6 t mwr,pbr,mpJmGGbrint.l.' QULil hWJU1WflWJ1t.lW6 4wGnGwrlflw4wG 
ht,uGw11rwuubr,t, lwLt,t,, wztuwmnriubrti Pt.I.ti , w4uit,Lj_Gbrti q.muwrt, l.. 
WJlU: 

=lwuw4gmpJwCi nrw4w4wG nrnzw4t,mpJntGQ, q.mgb mGbuwLnt.l op
Jb4mt,4. ht,up, JmrwewGi.Jntfl 4.t,6w4wq.rw4wG hbuiwqnuimpJmCimu uwh
uwulj_mu t Grw u~wlilw4GbrtiG L. tuG11t,rubrit,G hwuw1.4wuiwuj'uwG : 

=lwuw4gmpJwG t.'it,wt.l.nrubrG octui4.w6 bG nl ut,wJG [!U'lhwumr hwm
uw4t,2Gbrn4., WJL GwL. wGhwuiw4wG wnwG0Gwhwui4mpJmuGbrnt.l m 
UlWflpbrmpJmGGbpnL.j_, WJut,GeG' q.nJmpJmG mur hwmljwlift2lib(l/l t/W(l/lW
gjlw: UJG L4WJL'iwuw4.nrt.lw6 t pwqumpJw(i uiwrrbrr qwrq.wgmt.'i[! nrn2nri 
L4WJUWGGbrir qmqnr11uwup: OrtiGw4' pwG4t, wztuwuinriGbr,r w2tuwU1LUU
Eti wrmw11rnriw4wumpJw(i uw4wr'lW4Q nrn24.mu t GrwGg uiwrrenlj_, 
npw4w4.nruwup, wztuwuiwuet, hwG11b1.4 Lj_brwpbrum(ipnlj_ L. WJLG: =lbGg 
t.lwrrwgrwJti wn4WJnLPJm(i(i t 4wGtunrin2mu 4.t,w6w4wqr,mpJWU 
wGhrwctb2uimpJmucr =lwlil4wGti2'1 t.l.wrirwgt,wG 4wrnrt t wruiwhwJmt.lbt 
hwuw4gmpJWU urwt.1.nriubrt, t.l.r6w4wqrw4wG pwztut.'iwup: 

'-lt,6w4wq.rmpJmGo nr1.4bu q.t,uimpJmG Gwtu L. wnw2 mumt.'iGwut,
rmu t hwuwrw4w4wG brL.mJpGbrt, m qnr6QGpwgGbrti pwGw4w4wG 
4nrtl1[! ctwuwuw4r L. Lnbrtt, nrnzw4r L4WJUwGGbrmu , WJut,Gj:?G' tf/76wljw
qpmp;wli wnwpljwli t ungftw1-mlimbuwl;wli bpl.tm;plibp/1 2wtjlbfl[! {, 
£)Wliwl;wljwli hwpwpbpwt;gmp;mlilibfl[!, !Jflwlig {;WlJ//1 Lt qwpqwgtJw[i 
opjlliw2wlj,mp;mlilibfl[!-' 

'-lt,nw4wqrmpJmGQ ewGw4w4wG pumpwqrr,o lilWLt,U t nr,n2w4r tnb
uw4t, Pt.l.brt, ur2ngn4., nrnue t.1.rnw4wq.rmpJWG ub2 4nl4.mt.'i b(i t.lrnw-
4wq.rw4wG gmgwGt,zubr: "-ljllfwljwqpwljwli gmgwlijlzli wruiwhwJLnntu t 
hwuw4gmpJw(i utiwt.1.nrr L. wupnri2 hwuw4gmpJw(i lWlpUWU wr11JnLU.Q[! : 
UJumbrit,g tL hwrg t wnw2wGmu, t,Gln~t.l. t 4.t,6w4wq.rmpJmGQ uiwrpbr-
4.mu uwpbuwmr4wJrg : 

=lt,uGw4wG mwripbrmpJmGQ 4wJwGmu t Grwumu, nr 4.t,nw4wq.rmp
JmGG mumuGwurrimu t nrw4w~bu nrn24.w6 qwGq.4.w6wJt,G hwuwrw4w-
4w(i brL.mJpGbrr pwuw4w4w(i 4nriuo ctwuwGw4r L. Ulbrtr Ul4.JWL L4WJ
uw(i(ib[1mu: CG11 nrmu, wnwuot,G br,L.mpubrti npw4w4wG nrnzw4t,m
PJntGQ un4.nrwpwf1 nrnzmu bu 41ntuw11wrowpwp 4w~4.w6 q.t,uimpJmG
Gbro: 

=iwm4wGti2GbrG (!ULil tirbug w [ll.IlW.Qt,G WflLilWhWJLil t.'iw(i oL.t, LrGmu 
bu wuirt,pmlilt,4. (nrw4w4wG) L. pwGw4w4wG: Umpjlpnu.njltf hwl.Il4wGt,2-
GbpQ lb(i bGpwr44.mu pwGw4w4wG (p4.wJt,G) wruiwhwJmuwu: f2wliw{;w
l;wli hwm4wuti2Gbflr lilWflpbrmpJm(i(i WJU t , nr UflWUg 4wrbLti t WflUlW
hwJmbL hwGrwq.muwrw1rG wrctbpubrnt.l., oriruw4' l.Jll'1WUUL4nrl.Ilt, obn
uwr4ntPJntGGbflr 4nriut,g pbnGbpt, Lt,ntuw11ruwG 0G11hwumr 6w4.wLQ, ru4 
nf1w4w4wGGb[lt,G' ut,wJG hwuw4gmpJw(i urwt.l.nrubrti p4.n4., orruw4' 
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11wuwtunuubrti pt,4.G QULil uwuuwqt,uimpJntGGbr,t,: gwuw4w4wu hwlil4w
Gt,2Gbf1Q LrGmu bG QG11hwui (11ru4f1bLil) L. wGQGl)hwui : 

'-lt,6w4wqpntpJWU 4wr,L.nr 4wuibqn11rw t GwL. 4.t,6w4wqrw4wG orr
Gwlw41mpJntU[!: c.Jjltfwt;wqpwl;wu op/Jliw2wlj,mp;mu{! L4WLI16wnwhb
lJlL.wGpwJhu 4w1.4t, 11ruL.nruwG oL. t. n[l(! hwG11bu t q.wlru L4WLI1Whwrubr'1 
hbppw4wGmpJwG, hw2nri11w4wGmpJwG L. 4r4GmpJwG pw4.w4wut,G ubo 
hw4.wGw4wGmpJWUp, bpb ~wuiwhwriG wnw2wgGnri 1.4wLI16wnGbrQ 
{~wJuwGGbflQ) lb(i 41ntu4.mu 4wu 41ntu4.mu b(i nt GzwGw4wLrnrbG: '-l'16w-
4wq.rw4wG 011t,Gwlw41ntpJntU(! uwhuwG4.mt.'i t qw(iq.4.WOWJpG lI14.JWLGbrr 
4.brLm6mpJwG ht,uwG t.l.rw: UJG wnw2wGmt.'i t opJb4Lilt"i4. orbGpGb11'1 qnr
onrimpJwG w1111JmGpmu' Wfll.IlWhwJLnbLnt.l. 1.4wl.Il6wnw4wG hwrwpbrrnt
pJmGGbfl[!: 

gw(ip nri t.1.tiaw4wqrw4wG orrGwlWlpnLpJnLU[! pwgwhWJLil4.nlU t 
qwGq.4.wowJtiG t.1.tiow4wq.11w4wG 11ruiwr4uwu wr111mGpmu, WL4W 11w 
L4WJUWCiw4.n11mu t UflW 41ntu4w~Lj_w6mpJntU(! ubo pt.I.brr orbGEr hbLil : 
Ubo p4.bf1r 011bGpt, tmpJntGQ 4wJwGmu t GrwGmu, nr qwGq.4.w6wJtiG 
'ltililwr4muGbrr Wfl'lJnLU.QU Wfll.IlWhWJUlnrt pL.j_bJlnLU 1111uL.nr4.mt.'i b(i 
nrn2w4'1 6zuintpJmGGbr. nr,nGp £bu 4wrnri pwgwhwJmt.lbL nl ub6 plj_nlj_ 
qnp6nGGbrti 11burnmu: Ubo p4.bpt, orbGpG Pfl 6GmG11G t wnbL qwGq.Lj_w-
6w1t,G brL.mJpGbrt, hwlil4mpJmGGbrt,g: Ub6 pt.l.brir or,bGeti oq.GmpJwt.'ip 
pwgwhwJui4.w6 t.'it,mmuGbpG m orit,GwlwtpmpJmGGbrQ q.nromu bu ut,wJG 
nr~bu qwGq.4.w6wJrG urmmuubr , WJL nl pb n111.4bu opb(ipubr JnLflW{?WU
i.JnLfl wnwGot,G. wGhwuiw4wG 11b~pp hwt.'iwr: 

'-l'16w4wq.pmpJmGQ, np1.4bu q.t,LilmpJmG, uzw4bL t qwuq.Lj_w6wJtiG hw
uwriw4w4wG bpL.mJpGbpt, mumuGwut,r,ntpJwG briwGw4ubru m huwrp
GbpQ, npn(ip 4wtu4.w6 bu Gpw wnwp4wJti L. tuu11t,pGb11ti wnwGoGwhWLil· 
4mpJmuGb11rg: UJG huwflpGbpu m briwGw4GbpQ, npnGg ut,2ngnlj_ t.l'16w4w
q.pmpJntuu mumuuwutirmu t tifl wnwri4wG, 4wqt.'imu bu 4.t,6w4wq.pw4wG 
ubpn11wpw(impJ mu[!: 

"-ljllfwt;wqpwl;wu tJbpnfJwpwlimp;m/J/J wJu hGwrpGbrr. briwuw4ubr'1 
L. ubpn11ubpt, hwuw4wpq.G t, nrinGE mririt.l.w6 bu ungrwL-LilCitnbuw4wCi 
bpL.mJpGbpp 4wnmglj_w6pmt.'i, 11t,Gwt.'it,4wJmu L. 41ntu4WLll4.WOntf:)JntG
Gbpnul wriuiwhwJLilt.l.nri pwGw4w4wG opt,uwtwLt,mpJmGGbpt, mumuGLu
utiriuwGQ: '-lt,ow4wq.pw4wG hbLilwqntnmpJWCi tuG11r11u t QG11hwupwgunri 
pGmpwq.flrlubflti umwgmuo L. hwuw11w4w4wG 4JWGEr opt,GwlwLt,m
PJntGGbpt, pwgwhw1uinlll[! ctwuwGw4r L. tnbrt'1 4nG4flbU1 L4WJUWuGbrmu: 
'-lp6w4wq.11w4wG hblilwqnu,mpJntGQ pwri4wgw6 t bflbp LtlmLr9-

1. 4.t,6w4wq.pw4wG 11timwp4mu, 
2. 'lPLilWp4liwG Wf1'lJnLU.QGbp'1 wuLt,n41mu L. tuupw4.npmt.'i , 
3. uuiwg4.w6 oG11hwGpwgGnri gmgwGtizGbpt, 4.bf1Lm6mp1mu: 
Pntnr bpbp tpnLLbf)[! 4w1.44.w6 bG t.'ipuJw(ig hbl.Il L. 11rwugt,g JnLflW

.QWUi.JnLflti hwuwr oqmwq.np64.mu bu hwuim4 ubpn11Gbp, nrmup pwgw
mp4.mu b(i 4WLilWflt.l.nri wzj'uwlilwGpr pn4.wG11w4mpJwup: 
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btubtml Llt,6w4wq.pmpJWU wriwr,4wJt, pumJpt,g l.i. ht,uuw4wu q6bpt,g , 
4wr,bLti t ol.i.wl.jbpL4bL U(lW tuu11t,11ub11u : 'l-w hbml.i.JWLti mumuGwut,r,m
PJnLUU t. 

• qwuq.Ltw6wJt,G ungt,wL-mGmbuw4wG bpl.i.mJpGbpt, l.i. qnr,6oupwg
ubpt, uwl.jwp11wl.Jt, l.i. 4wnmgLtw62t, , 

• qwuq.Ltw6wJt,u ungt,wL-lllumbuw4wu br,l.i.mJpubpt, l.i. q.nr,6oupwg
ubpt, L/lntu4wL4Ltw6mpJmuubpt, ' 

• qwuqLtw6wJt,u ungt,wL-U1Gmbuw4wG bpl.i.mJpubpt, l.i. qnp6uupwg
ubr,t, 11t,uwut,4wJt,: 

'-lt,6w4wqpmpJwu ou11hwGmp mbumpJmGu pnLnri 6JnLr1wit,u Ltt,6w4w
q.pmpJmGGbpt, ubpn11wpwGwl.jwG ht,LiGQG t l.i. 4npt,qu , e wGt, np uzwl.jmu t 
ungt,wL-lllGmbuw4wG bpl.i.nLJpGbpt, 2wuw4w4wu mumuuwut,r,mpJwu ub
pn11ubp1J 1.i. Ltt,6wl.jwqr,w4wu ut,mf) mubgnri. wnwLtbL ou11hwGmp hwul.jw
gmpJmGubpQ , 4wU1bq.npt,wGbpG m u4qpmuf>ubpu : 

4.flt'iw(fwqrw(fwCi l').~swr(fnuI: 3mr,wewu2Jmr, unr, wztuwmu.,up 
u4uLtmu t t//715W/.tWQ{IW/.tWU f'//1l.1JW{l/jnuJ/7g, nr,u t,pbut,g ubpl.jWJWQUnLU t 
ungt,WLW4WU Li lJ1UlJlbuw4wu 4JWUQt, bpl.i.mJpubr,t, qwuq.Ltw6wJt,u, L4LW
UW2WL/1 , Q.t,U1w4wunr,bu 4wquwl.jbpL4L!W6 l1PlllWp4mU, nr,Q pnL!WUr)W4mu 
t hwuw4gmpJwG wnwu<"it,u ut,wLtnpubpt,g t.lbr,gpw6 hwm4wut,zubr,t, 
qr,wugmuu: 

'l-t,mwr,4muu uL4wU1w4wmri.11t.lw6, qt,U1w4wGnpbu 4wquw4bpL4t.lw6 
qnr,6uGpwg t: 'l-w wpmwhwJm4.mu t GpwGmu, np wJu wug4wgLtmu t npn
zwl.jt, , uwtuor,nQ uwhuwui.tw6 UL4WU1W4nt.l, 4wquw4bpL44.nLU t (JUlJl L4LW
Gt, , nr,mu uwtuwlllbui.tmu t 11t,mwpl.juwG L4Wlllr,wuU1uwu , 11r,w wug4wg
uwG l.i. hwLtw2wqr,w6 mLlJwtubpt, uzw4uwG hblll 4wL4i.tw6 pnLn(l hwr,gbr,t, 
Lnt6muu : 

'l-t,mwp4uwu L4wm11wuU1muu t,r, ub2 Gbr,wrimu t mwr,pbp lJlbuwl.jt, 
wztuwU1wu2ubr,t, ub6 2112wuw4: Uriw2t,G hbppt,u wuhr,wdbzm t Lnt6bL 
fl(lW wug4wgUWU 6pwq.pwubpnr)WpWUW4WU hwpgbr,Q: 'l-W r)pl11Wp4UWU 
UL4Wlllw4t, 1.i. opJb4U1t, , qr,wuguwuo bupw4w hwu,4wut,zubpt, 4wqut, npn
zmuG t, lllLlJWLGbr,t, hwi.twewq.puwG lflWUlllWP'1Pb11t, u2w4ntUQ , hwzLtb
UlnL ut,wi.tnr,t, uGmr,mpJmGu: UJunthbmL. wuhr,wctbzlll t Lm6bL 4wquu.1-
4br,L4w4wG pGmJpt, ht,uGwtuu11t,11Gbr,o: Opt,Gw4' '1PlllWp4muG wug4wg
un11 uwput,uubpt, 4wqut, npnzmuo, 4w1111bpt, IJUUlpmuG m L4Wl!lflWU
lJlnLUIJ, 11t,mwp4uwG L4WlJl(lWUlJlUWU, wGg4wguwu L. UJmpbpt, u2w4uwG 
wztuwlllwGQGbpt, opwgmgwJt,G L4LWGt, 4wqumuu . lllLlJwtubr,t, hwi.tw2w
q.r,uwG t.f'lwulllwpri.pbr,t, U1L4wq.r,muu: 

4,flt'iw(fwqrwlfwCi l').~swr(fllwCi hpll(iw(fw(i (fwqllw4tmriw4w(i Ot,l:ir[! , 
sl:iuw(f(il:ira t, l:i11wCiw4(il:ira: '-lt,6w4wcww4wu 11t,mwr,4uwG olbflf! umnpw
pwdwGLtmu bu 1111wug wnwt.lbt uu11hwump 4wquw4bpL4w4wu WrlWUO
uwhwV14nLpjnLUUbpt, ht,uwG t.lr,w : ,wJpbuw4wu t.lt,6w4wq.pmpJwG ub2 
(JUlJl WJl'l hwlll4wut,2t, wriwGoGwgumu bu r)plllwp4uwu bpbQ ht,uuwl.jwu 
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<"iL.. hwzt.lbmt.lmpJmu , hwmm4 (hwU1m4 4wquw4bpL4t.lw6) 11t,U1wp4mu l.i. 
n bqt,u mp ub 11: 

'-lt,6w4wq.pw4wG 11t,mwpl.juwu ol.i.bpu wt.lbLt, hw6wtu 11wuw4wpq.4.mu 
bG IJUlll hbllll.i.JWL bpb2 hwm4wut,2ubpt,. 

w) oum Ltt,6w4wqpw4wu hblllwqnmuwuo bupw4w hwuw4gm13JwG 
ut,wi.tn11ubpt, 0G11qp4uwu, 

p) uum rJ.rmwp4uwu L4wr,pbpw4wGmpJwu, 
q.) oum U1b11b4mpJmuGbpt, w11pJm11t, , nr,t, ht,uwG t.1.11w uwhuwui.tmu bG 

q.pwGguwuu bGpw4w lflWUlllbr,o: 
12um wnw2t,G hwlll4wGt,2t, lllwppbpmu bG hwtfwmw{lwO f'l/7Lnw{l/jnuJ, 

br,p 11t,U1wr,4uwu bu bGpw114i.tmu hwuw4gmpJwu pntnri , wriwGg pwgw
nmpJwu, ut,wi.tnpubpu, L. n1 hwtlwmw{lwo, nr,t, 11bL42mu lllbll.b4mpJmu
Gb11u hwi.twf> wqpmu bu hwuw4gmpJwG n2 pb pnlnri ut,wi.tnr,ubpt,, WJL 
ut,wJu , n11n2w4t, 4bpL4n4. uuU1r, t.lw6, 1111wGg ut, uwut, t.lbpwpbpJwr n2 hw
uwlllwpw6 11t,mwr,Ljmuu t,p hbppt,u Ulllnpwpwdwu4.mu t [!Ul11f1WUpw;/7u/7, 
h/7tluwljwu qwuqtfwo/7 l tlnunq{lwj)/7/j/7: 

12ul11 11t,mwr,4uwu L4wr,pbr,w4wGmpJwu lllwppbpmu bG wuf!u1hww 
l;wtl f!Upwg/71/ l f!Uf'lhwm 11t,mwr,4mu: '-lbp2t,ut,u umnr,wpwdwumu bG 
L4Wppbpw4wGt, Li. ut,wcrwuwGw4JwJt,: !2Gpwgt,4 11t,mwr,4muG wug4wg
i.tmu t wGuu11hwm , nr,t, crwuwuw4 q.pwuguwuu bGpw4w lflWUlllbpu wpow
uwqr,i.tmu bu 1111wGg wriw2wguwuu qmqoGpwg (or,t,Gw4' wumuumpJmu
ubr,t, L. WUnLUUWLnL6nLpJmGGbr,t, qpwugmuo): !2G11hwlllu wug4wgt.lnlU t 
uu11ut,2muGbr,nt.l, dwuwGw4t,g ctwuwuw4: t:;pb WJU wugl.jwgi.tmu t tut,ulll 
4wunuwi.tn11 4b11L4nt.l, wJutiuf>u' hwi.twuwp dwuwuwl.jwhwmi.tw6ubr,n4., 
WL4W WJU 4n24.mu t U/Wflpb(lw/jwu, t,u4 bpb WJl1L4tiut, 4wunuwLtnpntpJnLU 
24W , wL4w wJu Ljn2t.lnlu t tl/lwdwtlwuwlj;w: 

12ul11 mbri.b4mpJmuubr,t, w11pJmpt,, lllwppbpmu bG wutl/lpwljwu, bpp 
q.pwGguwG bGpw4w lflWUlllbpu hwumwlJlLtmu bu l').t,lllwr,4muu wug4wg
Gn11 wGowGg 4n11ut,g (2wlt,btm 4wu npl.i.t wnwr,4wubpt, PLlti hw2i.tw114t, 
ut,2ngnt.l l.i. WJLG), t/7wumwpfJpw;/7u, npt, 11bL4QmLi wGhpwdbzlll U1bri.b4m
pJmuubr,u t.lbrigLtmu bG hWUWL4WlJlWUfuwG t.f'lWUlllWPr)Pbrit,g , L. hw{lgnuJ, 
nr,t, wnwGouwhwm4mpJmuu 4wJwumu t GpwGmu, np mb11b4mpJmuubpG 
wpowGwq.pi.tmu bu hwpgt.ln11ubr,t, tunuebpt,g btubtni.t: 

'-lt,6w4wqpmpJWU ub2 4t,r,wrii.tmu bu hwpgmuGbr,t, hbllll.i.JWL lJlbuw4-
Gbp(J . w) tQUL4b11t,gt,nG (pwuwi.tnr,), p) t,u2Gwqpwuguwu , q.) Gbp4WJWg
uwG bri.wuw4 , 11) pri.pw4gw1t,G bri.wuw4, b) wu4blJlWJt,G: 

'l~swr(fllw(i brwqrwlll:ipnl').wpw(iw(fw(i hwrgl:ir: '-lt,6w4wqr,w4wu 
11timwp4uwu L4twut, 6wqpwubpn11wpwuw4wG pwcrut, ht,uuwl.jwG pni.twu-
11w4ntpJmuo 4wqumu bu 11Pl11W114UWG OpJb4U1t, Li. ut,wi.tnpt, , 11t,U1wr,4uwu 
6r,wq.r,t, , i.tt,6w4wqpw4wG '.pnpumuwrit, l.i. rJ.pwGg mbuw4ubpt, m hpw
hwGqubr,t, hblll 4wL4t.lw6 hwr,gbpu: 

3mpw2wG21m11 opJb4m, npL4bu 4wGnG, pwri.4wgwo t t,r,bG 4wqunri. ut, 
2w112 lllwr,pbpt,g 4wu ut,wi.tnpGbr,t,g: OpJb4mt, WJU ut,wi.tnriu . nriu hwGl').t,-
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uwunul t q11wGguwu b(ipw4w hwm4wGpzubf1 4rrn1112 . 4ni4mu t fJ/1lnWfll/
tlwu tl/Jwt/n{I: n11n2bLnLl 4nG411bm 4p1Sw4wq11w4wG 11pmw114uwG tlpw4n
J1D, wuh11wctbzm t '1f1WG pGmpwqJlbL nriewG hGw11w4n11 t ISt,zm' GzbLntl 
JnLJ1Whwmm4 q6br,[!, n11nGe PnLJL 4mwG UJ1WG hbzm lllWflpbflbL UJnLU 
opJb4mGbJ1p upwt.J.n11GbJ1pg: 011pGw4' dm1ntt1111wq11w4wG hbmwqnmm
pJmGGbflp ctwuwGw4 '1hmw114uwG ut,w4n11 4wrinri t LtiGbL tlWfll'l[! 4wu 
QGmwGtieD, pJm2bmw1t,G hbmwqnmmpJmGGbJ1'1 ctwuwGw4' uumwGtieu 
4wu mGwJtiG mGmbumpJmG[!: 

'lpmwr,4l'iwG 611wqpJ1G '111 uw11uGw4n11muG t umwGmu hw11gb11h 
pt.J.wJ14uw(i ub2, n(lnGg UjWUlWUfuw(i(ibr,[! UjbUlE t UlilWUWL '1PLI1WJ14UWU 
dwtlwGw4: 'lt,U1WJ14uwG OJ1Wq(1p hw(lgb[lG WJ1GWGWq(14nLu b(i '1PLI1W(14-
uwG '.f)n11umuw11mu (PLWG4mu): CwU1 4w11un11 t. n11UJbuqt, hwrigb(l[! 
auw4bf1Ult.l.W6 LPGbG ll!Wflq u hGw11w4n11pGu 4w111S: 

OJ1wq11wt.J.nrit.1.n11 11pmw114uw(i hflwhw/Jqj, l'izw4tlw(i dwuwGw4 wG
h11wctb2m t aqU1bL hGwriwt.J.n11pGu ISpzm 4wU1WJ1bL tiGiUJbu [!UUl pn4w u
'1W4nLPJWG, WJUUjbU tL [!UUl cup, ti11b(i GbJ14WJwg4n11 UjWhwG2Gbriu: 1J1W
hw(iqp hpl'iGw4wG GzwGw4ml'iQ '1PLI1Wf14uwG 611wq11wl'ibpn11wpwGw4wG 
hw11gbf1p UJWJlqwpwGml'iG t: ,11whwGq[! 4wrinri t auw4bflll!Llbt wnwGapu 
~wumwprii;iti U1buent.1. 4wu q11wGgt.lbL hbGg '1PU1W(14tlwG PLWG4p 4.flW , 
tiGrn 4wtut.J.w6 t PLWG4p (mbrib4wmt.J.mp1mG 411n11t,) lilPll!P9 L. ri.riw 6wt.J.w
Ltig· 4WUJLI.W6 '1PU1W(14uw(i U1Ll.JWLUbJ1'1 mbfuGp4w4w(i uzw4uw(i briwGw4-
ub11ti hbU1 : 'lt,U1WJ14uwG ctwuwGw4 oqU1wq.n1164.nri 41wumwpripbf1h hw
tlw4gmpJntG[! 4nit.J.nul t f)/Jtnw{l/;tlwu Qn{laf,pwl;wqtl: 

uwtuwq.61:iLnt.l t.1.tinw4wq11w4wG '1PU1Wf14nLll[! , wGhriwctbzm t tm6bt uh 
2w11e hw11gb11 1111w ti11w4wGwgtlwG ctwuwGw4p Ll.bf1wpbf1JWL: U11w2tiu 
hb(lppG wuhr,wctbzu, t '1PUlWJ14uw(i wug4wguwG hwl'iw(l [!UlilJ1bL lJlW(14W 
wnwt.lbL hwriuw11 ctwuwGw4: UJri. [!UUlflnLpJmG[! 4wtut.lw6 t tiGi UJbu '1h
U1WJ14uwG opJb4U1'1 wnw GaGwhwU14mpJmGGb11pg , wJGUJbU tL rihmw riLJ
uwG GUJWU1w4tig Lt 611wq.11t,g : Pwgp 1111wGpg, Ujbme t [!UUlflbt Gwl.t w1u 
ctwuwGw4u . n11t, [!Gpwgemu hwp4wt.J.n11 t wGg4wgGbL 11timwri4nu'.i[! , WJL 
4bfll4' wuw6, nrinzbL f)/Jtnw{l/;tlwu m!;mzmp;muJJ: UJGmhbmu uwhtlwu4.mu 
t '1PU1WJ14uwG dwtlf./bmd GzbLnt.l 1111w u4uuwG u w4w11muwu wuuwptit.J.Q: 

n11n2 '1PU1W(14muGb11p, l'iwuGwt.J.n11wUJbu l'iw1111whwuw11Gb11ti dwuw
Gw4 uwhuwGt.J.mu t f)/Jtnwflf./tlwu 1./fl/Jtn/Jf./wf./wu u;whJJ: 4J1pU1p4w4wG t 
ctwuwGw4p WJG UjWh[!, [!um n11ti hwzt.J.wnt.J.mu bG 11'1U1Wf14tlwG q.nriouGpw
gmu hwt.1.wewq.11t.J.nri U1b11b4wU1t.1.mpJmGGbJ1[! : nrinz 11-tll!ebrimu wGh11w
ctb2U1 t LnL6bL GwL. 11timw114uwG mbrih hwpg[!, wJutiGeG' pb npU1brt t Ujbme 
4wmw11bt lil4JWLGbrip qriwGgmu[! (11timw114uwG '.pnpumuw11ti L11wgmuo). 
wnwGaGwUJbu wJG '1bll!eb11mu, bJ1p '1PUlWJ14uwG t bGpw114t.J.ml'i U1WJ1W-
6mpJwG ub2 U1b11w2wrictt.1.nri '1PU1Wf14uwG ut,w4n11Gb11nt.1. opJblJmu (orit,
Gw4' uw11'1whw11Gb11ti ctwuwGw4): 

'l~swr~llwO ~wqllw~brnuw~wO hwrgbr: 'lpU1WJ14uwG 4wquwljbJ1ll!-
1_w4wG ll!LWG[! (LjwquUJLWG) ~wuU1wpmrip t , n11mu uwhuwG4w6 bG pnlnJl 
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4wpL.n11 4wquwljbJ1UJiw4wG uti2ngwnmuGbJ1[! , n11nGg tiriwlJwuwgmuG wu
h11wctbzU1 t ri.timwriljmtlo hw2nrimpJwup wGg4wgGbLm hwtlwri : 

Unt.J.nriwpwri 11t,U1WJ14uw(i 4wqtlUJLWCimtl Gzt.J.mu bG ri.timwr,Ljtlwu 
UUJWU1Wlj[!, opJbljU1Q, tlpwt.J.npGbfl[! , Ulb'l.[! , ctwtlwGw4[! , tlwpupG[!: UJri. up-
2ngwnmtlGbr,pg b(i GwL. '1Pl11Wpljuwu wGgljwgtlwu hwtlwp GbJ1q.pwt.J.4.w6 
Ljwri.ribriti mumgmu[!, rit,U1wr,LjtlwG ut,wt.J.npGbflti gmgwljp Ljwqumu[! , 
ewr,U1bqwq.11wljwu GJmpbriti UjwmpwuU1mtl[! , ri.timwpljmuu wugljwgun11 
mwripbJ1 4wpqp wztuwU1nrtGbpp q.U14bLm Ll.WJflP (mbriwpw2tuuwG) nrin
zmuQ: 4wqllUJLWUnLU Gz4nu'.i b(i Gwu '1PU1WJ14uwGo tlwu(iw4gn11 wGawGg 
L1.ti1Sw4wqpwljw(i q.npotiewljwqunt.l Lt wGhpwdbzU1 Gimpbpn4, tiGiuibu 
(iw u UlflWUUUjnJ1lI1WJtiG uti2ng(ibpn4 WUjWhnt.J.bLnL Ljwpq[! u dwuljbUl ubp[!: 

Up 2wrie ribll!ebrimu, oritiuw4' uw1111whwuwriubpt, ctwuwuwlj , wO
hriwctbzm t wGgljwgGbL pwgwU1J1Wljwu w2tuwmwueGbp puwljimpJwG 
hbUl UWfll'lWhwuwpt, wGg4wguwG UUjWlI1wljp , tuGrit,riubpp, uzwGwljm
pJw(i Lt Ljwriq.ti uwupG: 

'l~swr~llwO ficsmpJwO hwrgbr: 'lt,U1wJ14tlwu 4wpunriwq.nLJG tuGrihrG 
t' pwpapnriw4, hw4wumt, lI14JWtGbpp UU1wgnu.'i[!, nrih tm6mtl[! ljwfu4.w6 t 
ri.timwr,LjuwGo GbrilJwJwgt.J.nri Ujwhwu2Gh11ti ISpzm Ljwmwpnu.'ipg : 

UwljwJG hwp4wt.J.nri t GljwU1p mubl:iwL, nri ri.timwpljtlwG [!Upwgemu 
Ljwrinri b(i w11w2wuwt utuwtubp: UJG utuwLGhJ1Q, nrinue w11w2wGnul tu 
ri.timwpljuw u WJ1'1JntGemu . 4nit.lmu b(i f)f,tnw{l/;tlwu u/uUJf Ub{I: ,wuwmw
pw6 rit,U1wr,4tlwG ctwuwGwlj wnw2wgw6 pnlnJ1 utuwtubr,[! lJnLLl.mu bu 
q{lw ugtlwu ufuwf ub{I: 

n1_ hWUWU1WJ1WO '1PU1WJ14muGtpp , uwu(iw4nJ1WUjbU (!UU1J1WUQWJh0h 
ri.bll!emu , Ljwrinri bG wnw2wGwL Jmpwhwmmlj utuwLGbri . npnue 4nit.lmu 
b(i ub{l/;w;wgmg1mp;wu ufuw11Jb{I: 'lriwGe wnw2wGnu.'i b(i WJG Ujwm1Sw-
11nt.J., n11 ritimwri4ml'i[! hwuwmwriwo it: 

'-lp1Sw4wqpwljwG '.flnriumuwpubriti uU1wgmtlpg hbmn hwpljwt.lnri t 
wGgljwgGbt hw4wewq.riw6 U1Ll.JwtGbpp nr,wljp u trtit.lmpJwG ummqmuo: 
Lrit,t.J.mpJwG uU1mqmtlG wJG pwuti huljmtlu t. pb nriewGnt.J. t uG11qJ144.w6 
'1PlilWJ14tlwG opJbljU1[! , WJL ljbflll! wuw6, mb11bljmpJmGGbp hwt.lwet.lw~6 bu 
11timw11Ljtlwu pntnJl l'it,wt.J.npGbpp t.J.bpwpbflJWt: uJmpp nriw4ti uU1mq.nu.'iG 
t,pwljwuwgt.J.mtl t mpwuwpwGw4w(i Lt pt.J.wpwuw4wG uU1mq.uwG uti2ngn4: 
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1.2. tu011~rObr I, ll.wrd'nLpJnLOCilir 

1.1. rG21.4t,ur" npw4w4wG Lt EWGw4w4wG hwm4wur2Gbrnt.l ljWflbLr 
t pGmpwq.(lbL pmht, muwGnl'J.Gbpt,G: 

1.2. li2bL muwGn'l.wl.JwCi ti,Jnulp[! pGmpwq.rn'l. wnwt.ltn twljwG mw
mw Cit.lnri. hwm4wGr2Cibp[!: 

1.3. u2bt muwGn'l.Cibpr wnw2w11rumpJwG mwmwCimtl[! 4wCirunr,n2n'l. 
ht,tlCiw4wG q.nr,6nGwJt,G hwm4wCit,2Gbp[!: 

1.4. ner, mbuw4t,G bCi (npw4w4wCi 1.jwtl pwCiw4w4wCi) L4Wtn4wCinul 
hbmliJWL hwm4wCit,2Cibr,Q. 

w) pwGt.J.npt, mwr,r'.liwJt,Ci ljW(lQ.[! , 
p) wnw2w11rumpJWG PWLO, 
q.) ub41w4wumpJwCi all[!, 
'l) 'llll(lngt, mbuw4o (mw1111w4wCi, n2 LflPt.l ur2Gw4wrq. Ii WJLCi) , 
b) wqq.mpJmG[!, 
q) wtlmuGw4wG 4wr,q.wt.J.p6w4[!: 

1.5. u2bL pGw42nLPJWG hwuwrw4w4wCi ti,Jupbr,(i [!UlJl qnJntpJWU ut,-
2ngubrr Wl'J.PJnL(lCibpp: 

1.6. u2bt gmgwCit,2Cibpr gwCi4o , npnCigml 4wflbLr t t.lt,6w4wqrmpJWU 
hbmwqnmmpJwG ctwtlwCiw4 pCimpwqr,bL hbmliJWL bplimJpCibr,o. 

w) puw42mpJmCio, 
p) UL4WOnl'J.W4WCi 2mljwCi, 
q) Wfl'lJmGwpbr,mpJmCio. 
11) lnflW UUL4nf)tn[! l.t 4WL4[!: 

1. 7. YWqtlbt wnwt.J.bL tw4wG hwm4wur2Cibpt, gwu4o t.lr6w4wcww-
4wCi 11rmwr,4uwCi hbtnliJWL ut,wt.J.npCibpp hwtlwr, . 

w) '.jlbr,tlbflWJpG mGmbumpJmG, 
p) pmh, 
q.) Q.l1Wl1Wf1WU, 
11) pwmpnG, 
b) hwuwmb'l. abnCiwp4mpJmCi: 

1.8. ubp_enhr2JWL bpunLJpCibpp mumuCiwut,r,mpJWCi GL4Wlllw4nt.l 
aliw4br,1.4bL 11rmwr,4uwG G1.4wmw40, opJb4tnC! , urwt.J.nro Lt u2w4bL hbmw
qnmmpJWCi 6r,wqt,r, . 

w) tlwCi4w1.4wpmbqCibpt,, 
p) tlwu4w4wu uGmG11 pnl'J.Wf14nl'J. '.jlpr,tlwCibpt,, 
q) tlwpqr hJmpwGngwJt,Ci hWLIWLPflP , 
11) pbGqWLgW4WJWCiCibpt,: 

1.9. ~1iw4bp1.4bL hwpgbp[! 11t,mwpljuwCi '.jlnr,umuwr,mu ubpwribtm 
hwtlwr,· [!Utn 11rmwp4tlwCi opJbljmCibpt, hbmliJWL hwm4wCit,2Cibr,t, . 
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w) '.jlt,puwJt, w2tuwmnl'J.Gbpt, PPt.lC!, 
p) oCimwGrEP wCi11wuCibr,t, pwpbljwtlw4wCi ljw1.4bp[! , 
q.) UWfl'lnL ubno Lt lnWflPE[!: 

1.10. Pmhmu nLUwGnri,Cibpr mutlwG w11w2w11t,umpJwG 4wrut.J.w6m
PJnLCi[f ubnt,g, mwprpt,g, [!GmwCib4wG 'lllnLPJntCipg, pCiw4wpwCiwJt,G 
L4WJUWCiCibr,t,g, muwCin'l.r hwuwpw1.Jw4wCi w4mt,t.J.mpJmCirg, mumuGw
ur11btm Ci1.4wmw4nt.J. a1.tw4bp1.4bL 11t,mwp4uwCi opwq.r,t, hwr,gbp[! Lt 4wq
ubt t.1.t,6w4wq.pw4wG '.jlnpumuwpt, uwljbtn[!, t,G2L4bu Ciwll 'lflW lflwgtlwCi 
hwuwnnm hpwhwCiqo: u2bt, pb mt.1.JWL 11rmwr,4mu[! np mbuw4t,u t t.lbrw
pbr,mu [!Ulll mt.1.JwtGbr,t, umwguwG ctwuwGw4t, , [!Ci11qr,4uw(i m bl'J.WGw4r: 

1 .11. Pmhmu muuwCi q.np6[!Cipwgt, 4wqtlw4br,L4tlwG t.J.br,wpbflJWL 
muwCin'l.Cibpt, 4Wfl0rEr munulCiwut,pmpJWG CiL4WlllW4nt.l wGhrwctb2m t 
wCig4wgCibL hwmm4 hbmwqnlllntpJntCi: 'T\whwCi2t.lmtl t nr,n2bt. 

w) 11t,muwCi opJb4mo Ii tlt,wt.J.np[!, 
p) q.pwCiguwCi[! bCipw4w hwU14wCit,2Cibp[!, 
q.) 11t,U1tlwCi mbuwlj[! Ii bl'J.wGwlj[!, 
11) u2w4bt 11t,muwG '.jlnptlnqJWfl[! Lt 'lflW wwguwG hwtlwnnm 

hpwhwCiq[!, 
b) 4wqtlbL hbmwqnlllnLPJWCi 4wqtlwljbflL42w4wCi L4tWCi[!, 
q) 4wmwpbt hbmwqnmmpJntCi[! abp muwCinri,w4wG ruupmtl Lt umwg

t.lw6 Wll'lJnLCiECibp[! Gbp4wJwgGbt wrumuwljt, mbuEnt.l: 

1.12. Uqq.wJt,Ci t.1.t,6w4wq.r,w4wG 6WllWJnLPJWG tpl.twCi EWl'J. w.er q.np-
6wl.JWLnLPJnLCiCi umwgbL t wp11JmCiwpbpw4wG ab11Gwp4mpJwCi q.nr,6m
GbmpJwCi t.J.bpwpbflJWl hw2t.J.bmt.lmpJntCi: ~w2t.J.bU1t.J.mpJmGmtl pntnfl wG
hr,wctb2m U1bri,bljmpJmGGb110 Lf1Wgt.lw6 bG, pwJQ pwgw4wJmtl t 1.4wmwu
ruw Ciwmm wGawCig Ulllnpwq.r,mpJnLCi[!: U11111n.e ljwpbtr" t WJ'l hw2t.lbmt.lm
pJmCiG nLl'J.wpl.Jbt hbmwqw t.lbr,wu2w4tlwG, pb" nr 
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Q.LOt'tu 2 

4tl6U4UQl"U4Uu uumnmm-u t'-l tuUPU'-lnrnt-u 

2.1. Utpn~wltwli gnLgnuJlitr I, sfu11wJ~O tuO~~rOtir~ 1nLb'nul 

Ungrwt-mG1J1buw4wG br,limJpGbr,r m q.nr,6QGpwgGbr,r hbl.Ilwqnmm
pJwG l.jwr,tinr,wq.mJG lflnll t hWUflpuwGnul u4qpuwl.jwG U1LLJWLGbr,r hwuw-
4w flQ.nLUQ Li l'lflW ht,uw(i l{flW QGflhwGr,wgGnri. gmgwurzubr,r ur2ngnLJ. 
Opjb\.jl.Ilp wu41n41 pGmpwq.r,r UIJlWQnLU[!, rulrCi hwuGmu bG u4qpuw4wu 
LJ.t,6w4wq.r,wl.jwG uJmpt, wu41n41uwG Li tuupwLJ.nr,uwG ut,2ngnLJ.: 

Utlt/mi/lnul[! hwuwl.jgmpJmu[! l.jwqunri_ l.jnCil.jr,bl.Il wGhw1J1w4wu 41wu
mbr,t, [!GflhwGr,wguw(i hw2nr,ri.wl.jwG q.nr,6wnGmpJmuGbr,t, hwuwLrru t , 
nr,Q Gwtuw1J1buLJ.w6 t mumuuwut,r,Lj_nri_ br,limJpt,G pGnr,nz mrl.4114 q.6br,r Li 
or,t,Gwlw41mpJm(i(ibr,r pwgwhWJIJlUWG hwuwr,: ~UIJl CiJmpr uzw4tlw(i 
tunr,mpJw(i Li 6zmmpJWCi, IJlW[lpbr,mu bG L4Wf1q Li PWfll'l wu41n41mu: 

'1Jwf1q wtll/mi/lmtl[! ri.t,mwr,4uwG urwLJ.nr,Gbr,t, hwuw4gmpJwu QLifl
hwGmr, hwGr,wq.muwr,Gbr,r hwzLJ.wri4uw(i q.nr,6wnCimpJmuCi t: PWflfJ 
wtll/ml/1mtl[! flrmwr,l.juw(i urwLJ.nr,Gbrir tuupwLJ.nriuwCi, [!UU1 wupnri.2 
Opjbljmt,' wnwCiot,Ci tuupbr,r hwCir,wq.muwr,Gbr,t, hwz4.wr,Ljuw[j Li 4.t,6w4LU
q.r,wljwG wrumuwl.jGbr,t, 1J1bupn4. w1.h.t,n41Lj_w6 Li tuupwLJ.nriLJ.w6 WflflJnLCip
Gbr,t, Gbr,\.jwJwguwG q.nr,6wnCimpJmCiCibr,r hwtlwtrriG t: 

Pwriri. wu41n41nulG t,r,w4wGwgLj_mu t hbl.IlliJWL LtimLbrinlJ.. 
• tuupwLJ.nriuwG hwml.jwGt,zr QUI.IlflnLPJmCi, 
• ti,Jupbr,t, oliwLJ.nr,uw(i 1.Jwriq.ti nr,nzmu, 
• wupnrJ.2 OpJbl.Jmr Li wnwuoru tuupb[lp p(impwq.r,uwu Ul4WU1W4n4. 

4.t,6wl.jwq.r,wljwCi gmgwurzGbr,t, hwuwljwr,q.r uzwl.jmu, 
• wo41n41uw(i WflflJnLUpubrir Gbr,LjwJwguw(i Ul4WIJ1W\.jn4. LJ.r6w4w

q.r,wl.jwG wrumuw4Gbr,r uw\.jb1J1Cibrir u2wl.jmu: 
'-lfltiw(twq. rwltwli fullpwll,nrnuJOtirfl shuw(tlitir[!: futlpwl/n/1mt1/J m

umuGwut,r,LJ.nri. hwuwl.jgmpJWCi utiwLJ.nr,Cibr,r UWUUWIJlnLUU t wnwuoru 
hwowubn ti,Jopbr,t, ' [!UU1 nr,n2wl.Jr Li t,r,b(ig hwuwri tw4wCi ht.:11J1\.jwGti2ubr,r: 
'-Lt,6wl.jwq.r,wljwG LJ.britm6mpJwG llb2 ti,JllpwLJ.nr,muo \.jWI.IlWflnLU t hbl.IlliJWL 
~mGLjgrw Gbr,Q. 

• br,limJpCibr,ti ungrwL-IJlUU1buwl.jwG 1J1tiL4b[1p QCil'}q.6nLU, 
• ungrwL-1.IlGI.Ilbuwl.jwG br,limJpubr,nLu I.Ilbflr mGbgnri l.jwnmg4.w6-

1?r ti l.jwnmgLj_w6pwJrG 1J1bri_w2wrictbrir mumuuwut,r,mpJmu, 
• br,tinLJpGbr,t, ur2Li 41nti,Jl.jwt.44.w6mpJmGGbr,r LJ.britm6mpJmG: 
tullpwLj_nr,uwG ~mCiljgpwCibr,p(i hWUWL4WIJlWUtuwCi, I.IlW[lpbr,mu b(i 

flflW hbl.IlliJWL I.Ilbuwlj(ibr,[!. 1J1tiL4w\.jwCi, l.jwnmg4.w6pw1ru Li LJ.bf1LnL6w-
1.jwCi: S/nqwqw/J /utlpwlfnflmtl[! nr,w4wt.4bu nl hwuwubn hwuwl.jgmpJwu 
UU1n[lwpwctwCimu(i t nr,w\.jWL4bU hwuwubn wnwuot,Ci h,Jupbr,p Li fl[lW 
ht,uwG l{flW br,linLjpCibrir 1J1GU1buwljwG mrL4bflr pwgwhWJIJlnLUff UJu1..4r
unLJ., 1J1ti1..4wl.jwG ti,JupwLJ.nr,uwG hpuGwl.jwCi Ul4WU1W\.jQ ungrwt-lJlLIIJlb-
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uwljwG br,limJpubr,r mti1..4br,ti GmJGwljwGwgmuG t, WJfl tiul.J L4W1J16wnnLJ. 
ri.riw l.jwnmguwG ctwllwCiwlj Ljwr,Linr, G2wGw4mp1mG t I.Ilfl4.nLU tuupw-
4.nr,uwCi hw1J1\.jwGt,2t, QGmr,mpJwGo: 

l/wnmgl/wd-i!WJ/1/J futlpwlfnflmtl[! hwuwutm hwuwl.jgmpJwCi ut,wLJ.nri
Cibr,t, pwztullwG or,t,Gwlw41mpJmGGbr,ti pwgwhwJI.IlmuG t' [!UU1 mumuuw
urr,LJ.nrt hwl.IlljwCit,zti u,wu,wCiuwG wr,ctbpCibr,t,: UJCi PnLJL t IJlWLPU mumu
CiwutiribL hwuwljgmpJwG l.jwnmgLj_w6p[! Li ri.r,wGmu ljw1J1wr,LJ.nri. 1J1brtw-
2wrctbr,o: 

</bfl1md-wl/w/J futlpwl/nf1mtl[! hwuwubn hwuwl.jgmpJwG uwhuwGGb
r,mu IJ1WU1WGLJ.nrt hw1J1LjwGt,2ubrr 41ntuljwL44W6nLpJmGGbr,r hbmwqn
lJlnLUG t: 'lr,w l.jwnmguwG uti2ngn4 l.jwrbtt, t hwu1J1wU1bL 41ntu4w1..4LJ.w6m
pJmGGbrio br,1.jm ti w4btt, hw1J1\.jwGpzGbr,t, ut,2Li: UJ11 1'lbt.4pmll ur hw1J1-
1.jwGr2D l.jhwGl'}t,uwGw Wfll'lJnLUJ?WJtiu , t,u4 UJnLU[! (tlJmuCibr,Q)' q.nr6n
GwJtiCi: 

U{ltJ.jnLIJRWJ/1/J bG LjnllJ.mu WJu hwl.Illjwut,zubr,Q, nrnGp 41n41ntu4mu 
b(i q.nr,6nGwJruubr,r wqri.bgmpJwtlp: qn{ld-n/Jw1/IIJ b(i 4nl4.mu WJU hwl.Il-
1.jwGti2Gbfl[!, nrnup t,r,bCig wql'}bgmpJm(i(i b(i mGbCimu Wfll'lJnlUJ?WJtiu 
hw1J1\.jwCiti2Gbrr 41n41ntumpJWCi 4r,w: 

'-lbfltnt6wl.jwG tuupwLJ.npuwCi l.jwnmguw(i hruuwl.jwu 41mtb110 
hbmtiJWLCi bG . 

• q.n116nuwJpCi Li Wfll'lJnLGJ?WJp(i hWI.Il\.jwCirzubflr hrlluw4.nr,mu Li 
[!UI.IlflnLpJmCi , 

• hwuwl.jgmpJWU urw4nr,Gbr,t, tuupw4nr,nLu QUI.Jl q.nr,6nuwiru 
hw1J1\.jwuti2t,. 

• oliw4npLJ.w6 JnlflWI?WUiJnlf1 tuupr urwLJ.np(ibr,r pLJ.t, hwztlwril.J, 
rult.4bu (iwli UIJlbrt6LJ.w6 tuupbpt, uwhuwGCibrmll IJlWI.IlWG4n11 
hWU1\.jwuti2Gbpr <JWL{WLP npn2mu, 

• JnLJ1WJ?WUlJnlfl ti,Jupti hwuwr, wr,rumupwJru gmgwGti2r (hw1J14w
Cir2r) ut,2tiG lWlflbflp hw24.wpl.j, 

• wrumuwljr 1J1bupn4 ti,JupwLJ.nr,llw(i Wf1'1-JnlUJ?Ubflr oliw4.n~mu, 
• q.np6nCiwJrG Li Wfll'lJmCipwJru hw1J1\.jwGpzGbpr wr,dbpubflr 41n41n

ti,JmpJwG hwuwri.r,nur npn2bLn4 ri.rwug ut,21.i 1.jw1..4t, pCimJpQ, 
WJUpup(i ' hwU14wGti2Gbr,r uti2L. lt,nti,Jl.jwt.44w6mpJWU pwgw
hWJUlnLU: 

tudpwll,nrnLllOtirfl L ~wuw (tw rq. nuJOtir~ ltw nnLgdwO ultqpmOfO tirl!: 
tuupw4nrmllu ulju4mu t tuupw4nr,llwCi hw1J14wGt,2Gbr,r l.jwqllt, n11n2m
urg: tuupw4nr,uwu hw1J14wGr2r QUI.IlflnL?JnLU[! ti,JupwLJ.nr,llwG I.IlbumpJwu 
Li LJ.r6wl.jwq.r,wljwG hb1J1wqn1.I1nLpJwu wllbuwpwr,ri. Li twl.jwCi tuurirr,Cibr,pg 
ubljCi t: tuupwLJ.nruwCi hw1J14wGti2r 6pz1.I1 [!ul.IlpmpJmCitig LjwtuLJ.w6 bCi L!r-
6wljwq.r,w4wG hb1J1wqn1.I1mpJwG bqr,wljwgmpJmuGbr,[!: nrl4bu tuupwLJ.nr,
uwCi hpup, hwpljwLJ.np t LJ.bpgGbt twl.jwG Li hruuw4nrLJ.w6 hwU1\.jwut,2Gb11: 

lutJpwlfn[ltlW/J hwmLtwtJ/12 t 1.Jn1LJ.mu WJU hw1J1\.jwCir2l!, [!UI.Il npt, Ljw
U1WJ14.nLU t hwllwl.jgmpJwCi ut,w4nrGbrt, pwctwCimuu wnwuotiCi ti,Jllpbpti: 
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tuupwtlnrulwu ht,Lif)mli 4wpn11. bu [!Ciljw6 LtiCibL t,Cill.llbu flWCiw4w4wCi , wJCi
Ll.lbu tL wLI1pt,pmLI1t,tl hwLI14wut,2Cibp: Unw2t,CiubpCi mubu ptlwJt,Ci wpLI1w
hwJLI1mpJmG (wnl.iLI1pt, 6wtlww . uwrri.m LilWPPflC! , [!GLI1wGtiEti b4wlimLI1[! 
Li wnG) , t,ulj bpljpnpri.GbpCi wpLI1whwJLI1mu bG hwuw4gmp1wG ut,wttnrt, 
tltit'iwlj[! (uwrri.m ubri[!, [!uLI1wCib4wG ri.rmpJmCi[! , c'lbriuwpljmpJwG riJm-
11.wit,u LL1WLI14wCibLtimPJnLU[! , ri.rw ut:npw4wCimp1wu c'll.i[! l.1 wnu) : 

UJCi pwut,g hbliln, bpp npnztlbL t tuupwtlnruwu hpUfl[!, hwpljwtlnr t 
LnL6bL tuupbpt, flWCiwljt, hwpg[!: tpb tuupwtlnpmU[! 4WLI1Wptlmu t [!UUl 
WLI1pt,pmLI1t,tl hWLilljWCi P2P, Wll.llU tudpbpt, ptu,l[!, npll.lbU Ljw(in(i, 4Ltiut, 
wJGflwCi , npflwO WJl'l hwLI14wGt,2G mGt, wuLI1t,t'iwCiw4.npmu Ljwu tltiriw4t, 
LI1buw4Cibp: 

tpb tuupwttnrmu[! 4wLI1wpttmu t [!Ulil flWCiw4w4wG hwU14wut,zt, , 
wlllw tuupbpt, PP4.C! 4wtu4.w6 t mumuCiwut,p4.n11. opJb4LI1t, ut,wtlnpCibrt, 
Ptltig Li tuupw4.npuw(i hwlilljW Cit,zt, lilWLilW CiuwG Wulilt,t'iw[it,g : 3m11w2wG
lJnLP wriwuc'lt,Ci ri.blllflnLU WJU hwr,4w4.nr, t ht,uuwtlnflbt: tuupbpt, p4.t, 
nr,nzmli[! LiwrbLti t LjWLI1Wl1bL uwl.i uwpbuwU1t,4w4w[i riWUWLL1Wphn4. 
oq.LI1wq.np6bLntl UU1br,2but, pwOwc'll.i[!. 

k = 1 + 3.322 lg N , 

nrnnbrf k - tuupbr,t, pt,4.u t. 
N - hwuwl19mpJwu ut,wL.j_n(1Cibr,t, pt,L.j_[! : 

1wuwc'lwJG wJu pwCiwc'll.it,, tuupbpt, pt,4.Q 4wtu4.w6 t hwuwljgmpJwCi 
6wtlwLti9 Li wJu LilWLtiu t LW4. wrri.JmCif)Cibp , bpb hwuwljgmpJmO[! pw11.-
4wgw6 t ub6 ptlntl ut,wt,lnr,ubpt,g m ut,w4.nr,Gbr,t, pwztumli[! Linlil t Gnr
uwLt,Ci: '-1.bpnCizJWL pw[iwc'll.int,l ULI1Wg4.w6 pt,4.[! LiLnrwgGmu bO ut,Gll.i 
wupnri2 pt,t,l, flWGt, np tuupbpt, PP4.C! lt, Ljwpnrt LtiGbL 4nLI1npw4wJt,G: Sbrtb
LjwliltlmpJwCi nl ub6 6wt,lwLti (hwdwljgmpJwG ut,wtlnpubrt, p4.t,) l'lbl.llflnLU 
tuupbr,t, PPt.lC! 4wrnrt t [!Ciri.mGt,lbt hbLI1wqnLI1nrtti 4n11.ut,g wnwGg UU1b[1-
2but, pwGwc'llit, oq.U1wq.np6uwG: 

tuupbpt, pt,lt, nr,nzuw G UJnLU b11.wuw4Q ht, uCi4.w6 t ut,2t,G flWrlW 4m
UWJt,G 2b11.uw(i oq.U1wq.np6uw(i 4.pw: tpb ut,2wt.iwrnt, ub6mpJntGQ hw4.w
uwp t 0.5 cr , WLL1W hwuwljgmpJmOo pwctwG4.mu t 12 tuupt,, t,ulj bpb 
llt,2wLiwrnt, ub6mpJm0[! hw4.wuwr, t 2/3 cr Li cr -t,G, wL4w hwuw lrnm
PJnLU [! pwdwG4.mu t hwllWLL1WLI1wutuwCiwpwp 9 Li 6 tuupbrit, : UwljwJG 
LI14JWL ubpnri.ntl tuupbpt, p4.t, nr,nzmuG mGt, ub6 hw4.wCiw4wGmpJmu· 
ULilWGWLnL «'1WLI1Wp4» Ljwu tpnf)fllUPP4. tuupbp: trp nrnz4.w6 t tuupbr,t, 
PP4.[], lUJCimhblJlu hwp4w4.np t nr,nzbL tuupw4.nr,uw(i ut,2wt.iwrnb11[!: 

UftpwftWJEl! npnzwljt, uwhuwGCibpmu [!Ciljw6 LI1WLI1WG4.n11. hwLI14W-
'Gt,2ti wpctbf)Ci t: 3mpWflWCil)nL(1 ut,2wt.iwrn mut, t,p ub6mpJnLU[! , ULilnpt,Ci 
(Obpflt,G) Li L[bpt,G uwhuw uGbp[! Ljwu pbljmq 1111wug t,g ublj[! : Ut,2w4wrnt, 
uLI1npt,G uwhuwG t Ljngtmu ut,2wt.iwrnmu hwLI14wGt,2t, Gtlwqwq.mJu wp
ctbQ[!, t,ulj t,lbpt,Ci uwhuwO' ut,2wt.iwrnmu hwLI14wGt,2t, wnwt.lbLwq.mJCi wp
ctbeo: Ut,2wt.iwrnt, ub6mpJmCiG t,pbut,g CibpljWJWgCimu t llt,2wt.iwrnt, t,lb-
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pt,G Li ULilnpt,G uwhuw(i(ibpt, UlWppbpmpJnLCi[!: tuupw4.n11uwu ut,2w4wjflb
(1Q0 4wtu4.w6 ri.rwGg ub6mpJmGt,g, Ltiumu bG hw4.wuwp Li wGhw4.wuwp: 

bpb hwLI14wGt,zt, LilWLilWumuG WplilWhWJliltlmu t hwubuwlilwpwp 
tpnQp uwhuw(i(ibpmu u pwztunLU[] Ljpnlll t hW4_WUWf1WlW41 punLJp, WUIW 
tuupw4.npr.tli[! Ljwrimgmu bCi hwtfwuw17 tlftpwf/w;12b11ntf: 1wt,lwuwr ut,2w-
4wrnt, llbompJmG[! nrmzt,lnul t hbLI1uJWL pwGwc'llint,l. 

h = R = X max - X min 

k k ' 

n(1lllbrf R "' Xmax - Xmin, LnWlllwGLiwCi pwlt,Ci t. 
Xmax Li Xmin - hwuwljgmpJWCi Lib2 LrlWlJlWGLlnl'\. hwu,ljwGt,2t, wriw4.bLWQnljCi Li 

G4.wqwqmJG wr,db12Gb11G bCi : 

Uriw2t,G ut,2wt.iwrnt, uLI1npt,G uwhuwGG oGri.mGmu bG hw4.wuwp hwm-
4wGt,2t, Gtlwqwq.mJG wpctb2t,G (hw6wtu ri.w uwtuorn2 LiLnrwgumu bu 
llt,Gll.i wupn11.2 Ptitlo), t,ulj tlbrt,G uwhuWUQ hWUWUIWLilWUtuwCimu t x i + h 

_ wpctbQt,G : 1bU1wq.~ tullpbrt, uwhuwGCibp[! npnz4.mll bCi hwuLUGuwunrbu , 
WJUt,GQCi hw2nrri.wpwp q.muwpt,lmu t ut,2w4wrnt, ubompJmGo: bpb ut,w-
4.np(i mut, ut,2w4wrnt, 4.bpt,G uwhuwGt, ub6mpJWUQ hw4.wuwp wpdbfl , 
WUIW GrwG 4.bpwq.pmu bu hw2n11t1 tuupt,u : 

t:;pb hwLI14wCit,2t, LilWLilWUUWU pwlflo ub6 t Li 1111w wpdb2ubpQ UlW
. mwG4.mu bCi wGhwliwtwlflnpbG, WL4W hwp4w4.np t LitirwnbL wuhw4.wuwp 
. ut,2w4wrnb11n4. tuupw4.npmuGb11 : UGhw4.wuwp ut,2w4wmb110 4w11n11. bu 

LliGbL LllPnq.11but,4. w6nrt Li LL1l1nq.pbut,4. G4.wo0 nrt p4.wpwuw4w(i 4wu bp-
411WlwlflwljwG L4pnq.11but,wJn4.: @4.wpwGw4wG Ll1[1nq.pbut,wJn4. 41n41ntu-
4.n11. ut,2w4wrnt, llb6mpJmGo nrnz4.mu t hblilUJWL pwCiwc'llint,l. 

h;+1 = h; + a , 

t,ulj br,411wtwlflw4wG LL1l1nq.pbut,w1mu· 

hi+1 = h;. q ' 

nr,mbrf a - hwUlJlWLrlnLU ppL.j_ t. nr,[! [l(1W4WU t u.i11nqr,but,4 w6nri up2wLiwJQb(1p 
hwuwr, Li pwgwuw[iwCi' UJ[lnqr,bupL.j_ GL.j_wqn[l up2wlJwrnbr,t, hwliwr, , 
q - hWUlJlWL/lnLU [lflWljwG flP4. t. nrio u.irinqr,buM w6nri up2wtiwrnb11mu q > I - pg , 
pu4 UJ(1nqr,bupL.j_ Ci4.wqn11 up2wl.iwrnbr,nul' q < I - pg: 

UGhw4.wuwp ut,2w4wJQbpt, Litirwrimllo LL1WJllwuw4.nr,4.w6 t G11wun4., 
np wnw2t,G tuupb[1mu gmgwut,2Gb11t, nt ub6 LilWl1Pb11mpJmGG mGt, ub6 
CizwCiwljmpJnLU, t,ulj 4.bp2t,G tuupbrmu WJ'1 LilW[1pb11mpJmGG twljw(i lt: 

tuupwt,lnpmuGbpt, llt,2w4wrnt110 4wpn11. bCi tt,GbL pwg Li 41w4: (/)wf/ 
b(i Lintt,lmll WJG ut,2wt.iwrnbp[], nrnue m(ib(i 4.bpt,Ci Li Ulilnrt,G uwhuwGGbp, 
ut,Glri.bn pwg llt,2w4wJQbpmll Gzt,lmu t ut,wJCi llblj uwhuwG. 4.b11t,uQ· 
wnw2t,Gt, unlil, uLI1nr,t,oo· 4.b112t,Gt, Limn : 
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UwLirrnuwljwflflWLtmt ungt,wL-l!lGmbuwljwG b11L.mJpGb11t, mumM.1wut,
rmpJwCi dwuwCiwlj hw6wtu oqmwqnp64.mu bCi wJG1.4t,ut, tuupw4n11mu
Gbp, nrnGg ut,2wLtwJEbflQ LtiGmu bG nl 1.4pnqrbut,4. w6nri. nl tL 
1.4(1nq.11but,i.t G4wqnrr UJl'}Ujt,ut, ut,2wljwJEl:i(lQ Ltnl4mu l:iG /;wLrw1wl;wu: 

Liwnmg4w6.QwJt,G tuupw4nruwG mwrwml:iuwljG t pw2tuuwG 2Wf1.Q[!: 
Pw2/wJw(i 2W/1E!! hwuwljgnt.pJWU ut,w4nrGl:irt, Ltw11q.w4n11i.tw6 pw2tumuG 
t tuupl:irt, ' (!Ulfl nrn2wljt, hwmljwGt,2t,: PwztuuwG 2W(l.Qt, LjwnmguwG 
LjwGnGGbfl[! hwuwCiuwG l:iG tuupw4nruwCi LjwnmguwG[! : 

Pw2tuuwG 2wrEr ht,u.Qnul [!Gljw6 hwmljwGt,2t,g Ltwtu4w6' mwrpl:irmu 
l:iCi wmrt,pmmt,4 L. 4wpt,wgt,nG pw2tuuwG 2wfl.Qbp: 

~wGwljwljwG hwmljwGt,2n4 Ljwnmg4w6 pwztuuwG 2W(l.Qt,G wG4w
Gmu 1:iG tfwf1/7wg/mu 2Wf1E: 3mrw.QwG21mr 4wpt,wgt,nG 2WflE pwriLtw
gw6 t l:irltm uwut,g' mwppbrwLtGl:ipt,g L. hw6wtuwljwGmpJmGGbrt,g: ~w
lfwjuwl;wump;mO !Ju Ltnii.tmu 4.w11t,wgt,nG 2Wf1Eti tuupb(lt, Ljwu wnwGot,G 
LnWflpbrwljGl:irr P4.W.QWGwljGbrQ: :,wlfwjumpJm(i(it;/1 !J(j Ltn14mu hw6w
tuwljwGmpJnt.GGbfl[!, nrnG.Q wrmwhwJm4mu l:iG uwubrni.t Ljwu mn4nu
Gbrn4 [!UflWUbGp Gljwmuwup: 

~Wl!lljwGr2r 4.wppwgt,wJp pGnt.Jppg Ltwtui.tw6' lJlW(lpbpmu bG fltiu
Ltrbm L. ut,2wljwJ.QWJt,G 2wr.Ql:ip: 1/7u/;f1bU1 tfwf1/7Wg/7n{i 2Wf1E!! pGmpw
qrmu t hwuwljgmpJWG ut,wi.tnpGb(lp pwztumuG [!Ulfl l'}t,Ulj(lblJl hwm4w
Gt,2t,. nrG [!Gl'}nt.GnLU t ut,wJG wupnri2 W(ldb.QGl:ir: 

Or~Ciw~: CGmwGt,EGb(lt, pwztumuG [!um l:ipbtuwGl:i(lp p4t, (ml:i u wri
Jmuwlj 2.1 ): 

Ul'l)nt.UWLj 2.1 

ewnwtfl (!(iswliflfOtrfl pwctunum [!US trtfuw(itrfl P4.fl 
(SlLJWLlitr[! ITIWJllW(iw~w(j t(i) 

CGmwGt,Ent.0 b11btuw- QGmwGt,EGbrt, PP4C! , Sbuwljw(lwp lt2t,nQ, 
Gb . ow u w n , 

1 1200 
2 600 

200 
2000 

Ujlpw/;WJPWJ/7U tfwf1/7Wg/7nu 2Wf1/}0f1[! Ljwnmg4nul bG hwm4wGt,2r 
wGQGflhwm i.twrt,wgpwJt, flbllj.Qnt.O , t,Gi1.4bu GwL., bpp fltiuLtrl:im 4w11t,w
gt,wG wrmwhwJmi.tmu t LWJG uwhuwGGbpn4, wJupG.QG' QGflhWm hwmljw
Gt,2t, lflW(lpl:irwljGbrt, PP4Q pw4.wljwGpG ub6 t: 

Or~Ciw~: :::>l:inGwrljmpJwG pwGi.tnrGbrt, pw2tumuG QULil pnflWflljuwG 
Gnrul:irt, LjwmwruwG (mb'u Wfljnt.uwlj 2,2): 

Ufljmuwlj 2,2-mu hw2i.twrLti.tw6 bG GwL. hwtSwtumpJmGGbrG m 4m
mwlj4.w6 hwtSwjuwljwGmpJmGGl:iro: Sbuwljwrwr LjzpnGb11n4 wrmw
hwJU14w6 hw6wtumpJmGGb(lQ hw24w11Lj41:iL bG hbmL.JWL Ltl:irl.4-
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7 20 - = 0,077, - = 0.222 L. WJLU: 
90 90 

Ul'l)nt.UWlj 2.2 
Pwlil{nr(itrfl pnqwr~llw(i (inrlltrfl ~wswrnuio 

PwlitJ.nplibr'x tuupt:ipli Pwlitlnplib[l!t ~wCiwfumpJmliGbp , w lrnu.nw44wo 
QUlll pn11wr4ilwG Pit40 hwCiwtuw-
Gnpubrl~ ljwmwr- UWUnt{ mn4num{ 4wGmpJmOQ I 

uwG. % s ; 
80-90 7 0 .078 7.8 7 I 90-100 20 0.222 22.2 27 i 100-110 40 0.444 44 .4 67 i 

110-120 15 0.167 16.7 82 
120-130 8 0.089 8.9 90 

QGriwublin 90 1.000 100.0 . 

tir~rnrfl.tln11. fullpwttnrnul: UJG tuupw4n11muGl:i11Q, nrnG.Q Ljwnmg4w6 
l:iG ut,L.GnLJG dwuwGwljw2112wGmu, pwJg lilW(lpb(l 2112wGGbrt, hwuwr 
ljwu, QGflhwljwnwljQ, ut,L.GmJG 2112wGt, hwuwr. pwJg mw11pl:i11 cfwuwGw
Ltw2112wGGbpmu, ljwrnri bG LrGbL wGhwllWflflbtt,' QGflq64w6 tuupbrt, 
lilW(lpl:i(l P4.W.QWGwljp Ljwu ut,2wljwJ2bflp n1 GnLJGwljwG uwhuwGGbrt, 
UjWLnllwnnt 1..,uwG l)bl4Ebflnt.U hwpljw4n11 t ljWl!lWflbL lI14.JWLUb(lp 4b11w
tuupw4npnLu b11Lt11nr11Ltnfl tuupwi.tnruwG oq.GmpJwup: 

t;/1/;f1nf1rJtfnrz futipwtfnf1mtif! Gwtuljt,Gmu Ljwmwp4.w6 tuupwi.tnruwG 
hpuwG 411W Gn(l tuupbpp oL.w4.npuwG q.n116wnGnt.pJmGG t: unr tuupbrt, 
oL.w4n11muQ Ljwmwpmu bG bpljm briwGwljt, ut,2ngn4.: Unw2t,G' wubGw-
1.4wpq L. mw11w64w6 briwGwljQ, hwGflpuwGnul t uljqpGwljwG ut,2wlJwmb
pt, it,mpntumpJnt.G[! (hw6wtu tun2npwgmuQ}: trLtrnrl'l briwGwljG uu,wgbt t 
l/2nw;/7u tf!Jf1Wfutlpwtfnf1mtl wG4wGmuQ L. Gnp tuupbpp oL.w4nJ1nt.UQ 
4wu,wp4mu t Jmpw.QWG2.JnLp tuupt, hwuwp hwuwljgmpJwG ut,wi.tnrGbpt, 
npn2wljt, uwuti wupwguwG hpuwG 4pw: SnLJg mwG.Q bpljpnflflt.lnri 
tuupw4npuwG ubpnfl[! hbmL.JwL opt,Gwljn4: 

Or~Ciw~: ~w11Ltwi.tn11 t Ljwmwrbt mt.l.JwtGbpt, 4brwtuupw4npnur (!Um 
2whnLJpp ub6mpJwG 2t,Gwrw11wljwG obnGwpljmpJnLGGl:irr LqWJliwGw
q.111::irt, pw2tuuwG 41::i[lWPbJlJWL lfl4.JWLGb[lp hpuwG Ltrw' UU11:i1'l6bLni.t Gnp 
tuupb(l hbmL.JWl uti2wLtwmbrni.t, urGiL. 600, 600 -1000, 1000 - 2000, 2000 
- 3000 , 3000-pg PWflOfl (ml:i 'u WTlJnLUWLj 2.3): 

LnLlrnul: Unw2t,G Gnr tuupt, ul:i2 LjumGt, LqWJliwGwq11b11t, wnw2t,G 
tumupG wupnri2mpJWUp L. l:iJllj(ln(ll'} juupt, up UWU(!: n111.41:iuqp <".iL.w4n114t, 
«ut,GiL. 600 llLG, llflWll» junt.Up[!, hw114w4nJ1 t 4b11gGl:iL l:i114rnfll'l tuuppg 100 
LILLI, fl(lWU: UJI'} ut,2wltWJEP ub6mpJnt.G[! Ljwqumu t 500 ULU, fl(lWO: 
~bmL.wpwfl, hw11Ltwi.tn11 t flpwGt,g t.lbrgGbt 1/5-Q (100:500): unp 
0L.w4np4nri wnw2t,G tuupp hwuwr GnLJG.QwG uwu hw114w4np t 4b11gGbL L. 
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UjWJOwGwqpbpf, Pt.lflg, WJurGeG 20 · 1/5 = 4 UjWJuwGwqf,p: UJUUjbU wnw-
2rG Gnp tuupmo 4Lf1Gf,' 16+4=20 UJWJllwGwqf,p: 

Urimuwl.j 2.3 
a~awrwrw4wa atnawr4nLpJnL0(jt;r~ 111w1llw(jwqrtrti pwctunLll(j !!US 

cwhnLJJ'~ llttJnLp JWCi 

h.Jopf, hWUWflQ h.JopbpG QUI.Il 2whnLJpfl 'TJWJUWGwqpbpf, 
ob6m wG , t.'i G. wt.'i , hwm 

1 oflG!u 500 16 
2 500-1000 20 
3 1000- 1800 46 
4 1800 - 3000 72 
5 3000 - 4000 37 
6 4000 L. w b 9 

l::ip4pn1111 Gnp tumupQ 44wqubG bp4pnp11 tuupf, UJWJuwGwqpb110· hw
Gwo wnw2rG Gnp tuuprG Ulflt.lW6 UjWJUWGwqpb(lQ , WJurG_pG' 20- 4 = 16 : 
un(l umbrioLtwo bp11n1111 tuupmu LjumGbG b1111n1111 tuupf, pntnri UjWJUWUW
qpb(lQ Li !n1111n1111r ur uwuo: UJ11 uwuf, npnzuwG hwuwp 1800-3000 
ur2wlJwrnflg (uf,2wlJwrnr LWJGmpJmGo l.jwqumu t 1200 lltG. '1(1WU) 
hwplJwllnp t t.lbpgGbt 200 lltG. 11riwu, wJuf,G_pG' 1/6-o (200:1200): UJ11 
tuupmu 72 UJWJllwGwqf,p t, G2wGwljmu t UjbUlp t LlbpgGbL 72 · (1 : 6) = 12 

urwllnp: UJuuif,unll, bppn1111 Gnp tuupmo lJoG11qplj4bG 46 + 12 = 58 UJWJ
uwGwqf,p: liowGwl.jbpUJ n11n2i.tmu bG inppnp11 Li hf,Gqbppn1111 Gnp tuupbpo: 
'-lbpwtuupwt.lnriuwG w1111JmG_pGb110 Gbp4w1wgt.lw6 bG 2.4 WrtJmuwljmu: 

h.JopbpG QUUl zwhmJpr 
ub6m wG, o G. WU 

uflGtli 600 
600-1000 
1000-2000 
2000 - 3000 

3000 u w b 

Urumuwlj 2.4 

'TJwiuwGwqpbpf, 
, hwm 

20 
16 
58 
60 
46 
200 

41ttiw~wq.rw~wO WllJnLuw~Ol:ir: UrumuwlJo hwGri.f,uwGmu t t.lflt'iwljw
qpwljwG mt.lJwtGbpr Gb11L1wJwguwG, t.lfl6w4wqpw4wG 11flmwpljuwG GJm
pbpr wolflmpuwG L. tuupwt.lnpuwG Wf1'1JmGpGbpf, zwpwri.puwG nwgrnGwL, 
uiwmljbpwllnr Li tumwpwp c)uo : '-lft6wl,!wqf1wl/wli t Ljnlt.lmu wJG wrum 
uwl/JJ, n(ll} uiw11muw4nul t mum0Gwur11t.lnri hwuwljgmpJWU wulflmjl 
p4wJf,G pGmpwqf,pG QUUl ublj Ljwo uf, pwGf, ' mGmbuwl.jwG t.lbptm6m~Jwu 
mpwuwpwGmpJwLip Lt,ntulJwuii.two, twljwG hwmljwGf,zGbpr: 
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'-lf,6wljwqpwljwG wrumuwl.jf, hf,u_po ljwqunri hf,uGwljwG UlW(lpbr,o 
Gbpl.jwJwgt.lw6 bG utubow 1-mu: 

iwGpwqnLuw
r,wJf,G UJntG 

Ufubdw 1. '""11Sw4wq rw4w0 wrumuw"~ hfldliw"wli swrrl.r[! 

UllJnLUW~~ StiUW~Ota(i DUS tOpw!lWJ~ pOnLJp~: '-lrt'.iwljwqpwljwG 
wrumuwljf, blipwl,!w t Ljngtmu wJG opJbl.jmo , npG wrumuwljmu pGmpw
qpLtmu t pllbpnt.l: 'lw l.jwpnri t LflCibL hwuwljgmpJmG , hwuwljgmpJwG 
wnwGdf,G uf,wt.lnpGbp, wGi.twGwgwGLjwJf,G ljwu ublj L. uf, _pwGr hwml1w
GrzGbpnt.l tuupwt.lnrii.two UlW(lWOEWJrG uf,wt.lnpGbp, crwuwGwljwhwLn
i.twoGbp u WJLG: 'lpwG hwuwuiwmwutuwG bGpwl.jwJf, Ljwnmgi.two_pf,g 
4wtui.two mwppbpmu bG uiwpq, npnGg bGpwl.jwJmtl mrit.lmu t hwowlj
gmpJwG uflwi.tnpGbpti UJW(lq gwG40 (wGLtwGwgwGl.jwJrG) l.jwu uflwJG npl.tt 
ubl.j uflwt.ln11· npn2w4r hwmljwur2nt.l 0G11-qot.lw6 (unGnqpw'.pf,4), Li PWl1'1, 
npnGg bGpwl.jwG uiwpmGwljmu t hwuwljgmpJwG uflwt.lnr,Gbpf, tuupbp 
oum ublJ (tuupwJf,G) Ljwu uf, _pwGf, (Ljnupf,Gwgi.two) wmpf,pmLnf,t.l Ljwu 
npwljwl.jwG hwmljwGf,zGbpf,: CG11 npmu, uiwpq wrumuwljf, bGpwljwG 
Ljwpnri t dL.wLtnpt.lbL QULn mbuwljwJtJG, UlWf.WOEWJf,G L. crwuwGwljwJrG 
ul.jqpmG_pGbpr: 

PbpbGp wrumuwlJti bGpwl.jwJf, u2wljuwu oprGwljGbp: 
Or~Ow~: 'Tlwpq wGt.lwGwgwGLjwJf,G wrumuwl.j : 

UrtJntllW4 2. 5 
'l'Jt;sw"wli ungflWLW4Wli hflal(jw11rwlllitirll 1!JnL2blil:irfl "wswrnLII[! 

2003p. (dtrl) . 11rwd) 

'TJbmwljwG ungrwLwl.jwG ULnwgmuGbp o wtuumuGbr, I 
hhuGwru1wuGb11 I 

'-lbGuwpnzwljwJf,G htiuliw1111wu 500 400 ~ I 
UngflwtwlJwG wuiwhnt.lwqpmpJwG I 

I hf,uGw1111w u 100 85 I 
PGwl.jlmpJwG qpw11i.twompJwG 

I hhuGwn11wu 50 45 
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Or~Ciwll : "1wpq unCinqpw:Ph4 wrumuwlj: 
Urumuw4 2.6 

'1'ltisw~wli ung~WLW~wli h~llCiw11rwllGtir~ pJnLl!tiGtir~ ~wswrnLll[! 
2003p. (llLr11. 11rwll) 

UruntuwllOtr~ stuwllotaO aus usnrnqJwL~ pCinLJP~: 4.p6w4wqr,w-
4wCi wrumuw4h umnrmqJWIIJ gmgwCihzGbph hwuw4wpq t. npnGgmt pGnL
pwqp4.mu t mumuCiwuppmpiwG opJblJuilJ , wiuhCigff wrumuwlJh bCipw-
4wCi : UuinrmqJWUJ oL.wLJ.npmu t uimCibph LJ.bpGwqpbpQ L. 4wqumu t ri11wCig 
pn4.wCiri.w4mpJmGIJ: 

4.hd'w4wqpw4wG wrumuwljGbp(j IJUUl uuinpnqJWLh 4wnmgLJ.w6£h Lh
Gmu bG 1.4wpq L. pwpri.: UumpnqJwLh UfW/1Q tlzw!p.JwfJ ri.b1.4gmu ri.pwG npn-
2nri gmgwGhzCi uuiwgLJ.mu t wnwGopG LJ.bpg11w6 JmpwgwG[JnL(l hwui4w
Gh2h w11ctbgGb11h 1.4w11q qmuw11uwCi 6wGw1.4wphn4.: 

Uurn11nqJWLh pwf1fJ tlzwl;mtl[! bupwrnrnLu t ri.11wCi ljwqunri hwui4w-
Gh2h pwctwGmulJ tuupbflh : . 

Or~Owll: UuinpnqJWLh pwpri. 4nuphDwgLJ.w6 uzwljuwup t.l.h6w4wq11w-
4wG wrumuw4Q 1.4wpmCiw4mu t uhuJwGg hbm 41ntu4w1.44.w6 br,ljm hwui-
4wGp 2. WU1f1hpmuir4.' w1.4whn4.wqpLJ.w6Db11h 4wuibqnppwub111J L. £WUW-
4w4wff w1.4whnLJ.wqpw4wCi qmuwpo: 

Urumuw4 2.7 
U1T1whm{wqrw~wCi [!li~tirnL~JnLGlitr~ hwtiwfunr11Citir~ pwcfumllG nus ~wstiqn. 

r~wCitir~ L wmwhm{wqrw~wli qnLllwrCitr~ 2003P. 1-~li tinwlluJw~ntll 

I 
UL4whn- ~weiw- UJ11 ptlnur hweiwtunr,11ubrti pw2tunum QLIUl 4wu,bqn-
t.lwqrw- tun1111- pt,wuhr,t, L. wL4whn4wqr,w4wu qmuwrti 
Ljwu [lu- ubrli wnL.UlflWJt,u otrnuw114mpimu- [ LillLtigt,nutipubr, , 
Ljbrimp- pt,t.l[I , ljwnnLJgGbrili ubr,t, L. ol>!iuUbf'lli UjWhWLjubp, I Jntu UWflll nbllwuwnubn w7tuwumn ubn i qwua ~~Gbn 

5-15 15-t,g 5-15 15 -i,g 5-15 15-t,g 
hwq. PWflOfl hwq. pwr,or, hwq. pwr,or, 
nnwu 1111wu nnwo 

1 444 195 180 13 12 23 21 
2 390 150 180 12 15 15 18 
3 595 210 300 26 10 21 28 
4 352 125 175 10 12 14 16 
5 352 200 250 10 15 22 25 
6 320 110 110 28 28 22 22 
7 480 200 200 15 20 20 25 

CCiri.w-
ubGn 3103 1190 1395 117 112 137 155 
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I 

I 

(/)n/utW/1t/WOntf}JWU Wt]jnLUWI;[! 1.4wpmuw4ntu t mumuuwuh11t.l.nri 
hwuw4gmpJWU p4.wJrCi pCimpwqrpu (JUUl bp4m L. wLJ.bLr WUlflrpmuihLJ. 
hwui4wCihzGb11r, 4wu WUlf'lrpnunhLJ. L. £WCiw4w4wu hwu,Ljwurzubph 4nu
ppuwgrwJp: <DntuLW(lLJ.w6nt~JWU wrumuw4Cib11u wnwt.l.bL 4h(1WllbLh bu 
unghWLWL1wu b11L.nLJpub11h mumuuwurpmpJWU ctwuwCiwlj : 

Ul'l]muw4 2.8 
Swuubrir,nr1111wuwr,wut, 2fl2wuwtlwr,u,Gbr,t, ungtiwLwtiwG lfnriuGnrinzmuo L. 

6fm11.Gbpt, (IJUUl hnp) ungt,WLW4WU 11r,nLpJnLUIJ 

~np ungl1WLW4WU 
4wriqw4.i,Ciwlj[! U['lflJnLLIW

pbpmpJwG 
L. tnr,wGu

L4nrimti 

Ur,11irnuwpbr,rnpiwu 5 14 
L. U1f1WUUL4nr,tni, w2-
tuwmn11. 
UnL.tnr,11 L. 6wnwJmp- 1 10 4 20 
Jmuubr,11 nlnr,mi, wz-
tuwtnnri 
Ywnwt.lwriuwG ntnr- O 12 3 22 
u,t, 6wn.wJn'l. 
:;)bnub b 2 7 30 20 

SLI.JWLUbflr LJ.bf'llnL6nL~JWU ctwuwCiwlj 4.p6w4wq.pw4wG Wl'lJnLUW4-
Gb11r hbUl ub4uib11 Lir11wnLJ.mu b(i GwL. WJL U1buw4h wrumuw4Cib11 , 
npnCigrg ub4Q hwuri.ruwCimu t uwmphgwu: 

UwmJ7/7gw t lJntLJ.mu pLJ.wJrCi uibrtblJwmLJ.mpJwG mrir1wCi4JmCi Wl'l]m
uw41J, n(l(J pw114wgw6 t m mnrib11rg L. n UJnt.Cibppg: OprGw4' 2ruw(lW(lW-
4wCi 4wquw4bp1.4m~JmGGtrh 2whmpwpbpmp1wu uw4w11ri.wlJh LJ.pw nrmz 
qn116nuCibph wq[lbgmpJWLI lf,np~wqruiw4wu q.uwhwmwljwCiubr,p uw
Lnf'lrgwCi . 

m/x X1 X 2 X 3 

~: n 1 n 
npmt:;11.· x 1 - l>n011whwtnmJgti UW4WflflW4U t , 

x 2 - ublj wztuwmnrili hwzt.lnt.l wpmw1111wG.Qt, pn11.wri~muo, hwq. 11r,wu/ uwr,11. 

x3 - 2ri 2wuwnm ut,2ngGbpl1 2ri2wuwnhLtimpJwu qnriowljt,gG t , 

m 1, m 2 , m3 - Lf,nr,owqbtnGbr, : 

Or~Ciwll: U11ri.1muwpbf1nLPJWU riJm11bphg ub4h ~bl'lCiwpljmpJmuubph 
qnpomGbmpJwCi hpuCiw4wCi gntgwCih2Gt11r qmiqwJrG 4nnbuwghwJh 
q.np6w4rgubpr UWUlf'lpgw. 
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y 

1.00 
0.63 
0.71 

0.63 
1.00 
0.32 

nptnbrf y - ~b11uwp4ntpJwu 2whnLJpCi t. l1Lfi . 11riwu, 

0.71 l 0.32 
1.00 

X 1 - hhufiw4w[i Wf1'1JnLUWpb[1WW[1tnWl)f1W4WU l!nfil)bf1h Uh2PU Ll1W[1b4wu W[1-

ctbp[! , ULU., 1111wu, 
x 2 - ~b11uw114mpJwCi w2tuw1.11nri.ubrih l1h2hu gmgw4wJhfi pt,4[! : 

4ftt'iwl1wq.rwl1w6 q.rw1>~l1Cit.r: '-lti6w4wq.pmpJmCinul q.pw,1lti4w4wG 
ubpn11Gbru hwG11j,uwCimu bG qwCiq.4.w6wJj,Ci CiJmpj, 4.j,6w4wq.rw4wG wu
lfimpuwG La u2w4uwG WflJlJmGeGbptJ ~wui4brw4.np Gbr4wJwguwCi oLau: 
ui, 2wr.e 11b~_ebrmu q.pw.'.f>j,4Gbpu hwGl)j,uwGmu bCi Ll.ti6w4wq.pw4wG 
U14.JWlCibpj, 4.b[1Lm6mpJwG, hbuiwqnuimpJwG La opj,Gw2winmpJmGGbrh 
pwgwhwJuiuwG wGlfintuwpj,Gblh uj,2ngGbp: 

t..//u5wl;wq{1w/;wu qf1wlJ/J/;!! q.6wq.j,p t , nrj, 4.pw n11n2w4'1 gmgwGti2-
Gbpn4. pCimpwq.114.n11 4.j,6w4wq.pw4wG hwuw4gmpJmGGbpu G4wpwq.r-
4.mu bG ~wJuwGw4wG bp4pw2wlfiw4wG 4bp~wpGbpj, m G2wGGbrti oq.
GmpJwup: 

JCiwJw6 q.rw:Pti4w4wCi ~wui4bpGbrti pwquwqwCimpJWCiQ, Jmpui
.EWUl.JnLP q.pw,1iti4 ~buie t Cibpwrij, hbuiLaJWl uiwppbp[J. q.pLu'.pj,4w4wG 
4bp~wr, q.pw.'pj,4j, 11w2U1 , uwu2uiwpw1tiG 4n11uCinpn2'1lCibr La 4nnpl)j,Ciw
uiw1tiG hwuw4wpq.: 

Gf1wlJJ,l;w!;wu /;b{1lf/Wf1f! bp4rw2wlfiw4wCi G2wGGbp bCi , WJuhCi_pCi ' 4b
uibrj,, q.6br'1 La ~wui4bpCibpj, hwuw4gmpJmCi , npnGg oq.GmpJwup Ci4w11w
q.p4.mu bCi 4.j,6w4wq.pw4wG ub6mpJmGGbpu: Gf1wlJ/Jl;/1 qwzmu j,pbCitJg 
Gbp4wJwgGmu t uiwpw6ALpJmG, npmu uibriwl'lrt.lmu bG br4rwlwlfiw4wCi 
G2wGGbr: 

'-l.j,6w4wq.rw4w Ci q.pw:Pti4ti t1wu2mwpw;/Ju /;nr/_tJunf1n2/Jfubf1[! n11n2-
4.mu bG uwu2uiwpn4. La uwu2uiwpwJj,G uwGl)rtW4mt: '-l.j,6w4wq.pwl1wG 
q.pw,1i'14'1 t1wu2mwpf! p4.wJj,Ci ub6mpJwG lfinlfint-uuwG 2wlj,G t, i,·u4 tlwu-
2mwpw;f,u uwufl.r/.W/;f! q.6bp bCi , nrnug n11n2w4ti 4bU1bfl[! 4wrnri bG 4wr-
11wg4.bL np~tw npn2w4ti p4.bp: UwGl)rtw4Gbp[! 4wrn11 bCi LhCibt hwt.tw
uwrw2wlfi La wGhw4.wuwrw2wlj, : 

Q.pw,1iti4'1 11w2uinul bp4f1W2wLtiw4wG G2wGCibpti uib11wpw2tuuwCi hw
uwp hwp4w4.np t 4nnrfl'1CiwU1wJtiu hwuw4wpq.: '-l.j,6w4wq.pw4wCi Qf1LLJ
,1iti4ubpj, 4wr:imguwu dwuwuw4 wriw4.bL U1wpw64.w6 t m1111.LL1Ci4JmG 
4nnr11tiuwuiwJ~u hwuw4wpq.u: CG11 npmu, wpugtiuti La orl'ltiGwuij, uwu-
2uiwpGbpj, LW4.wq.mJG hwpwpbpw4gmpJmu[!· 1.62 : 1-j,, nrQ hwJuiuti t 
«nu4b hwuimu» wCi4.wGmun4.: 

dwuwuw4'1 ub2 g'14LWJj,u Lj,nlfintumpJmCiCibru UjWU14bpw4.np G4w
rwq.rbLm hwuwr hw4wfltifl 4nn1111j,GwuiwJj,G hwuw4wpq.mu 4wnmg4.nul 
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bu q.6wJj,Ci q.pw,1ij,4Cibp, npnu,e 4ntt.lmu bG 2wnw4.11w1j,u 11tiwq.pwuwGbp: 
Cwnwt/r/.WJ/Ju '7/JWqf1wuwub{1mt12wriwt.l.'111Gbpu u2wGw4mu bCi dwuwGw-
4whwU14.w6Gbp, tiu4 2112wGwq.j,oo· munumwuj,p4.n11. brLamJpj, ub6m-
pJmCi[!: 10 

\ -------m 
J 

Qbw(i~wr 1. @t{wJ~(i ll~2w~wJftir(! hw~Wfl~r ~nnrfl~(iwswJ~(i 
hwllw~wrqnui 

'Jftwqf1wtlwubf1mt1 p4.w1tiu U14.JWLCibp[! wriwt.lbt hwawtu Gbp4w1wg-
4.mu bCi q.6br'1 La bp4pw2wlj,w4wCi q.6wq.pbpj, uibuent.l: t..//Jlfwljwq{1w/;wu 
pw[11f1b[1m t1 pt.lwJtiG U14.JWL Gbfl[! Cibr4wJwg4mu bG w2t"uwrhwq.pw4wG 
9wpuibpj, 4.pw ~wJuwuw4wG G2wGGbr'1 (4buibpj,, UlWflpbp uui4.bpw
q.6bpj, 4wu q.mGwqwp11'1) G2wGw4uwCi 6wGw~wphn4.: 

'1j,uibG,e 11tiwq.pwuwGbpj, htiuGw4wG U1buw4Gbpti 4wrimgmuu 4nCi-
4rbui p4.wJj,G opj,Gw4Gbpj, 4.pw: U;muwljw;/Ju '7/JWq{1WUWUb[1/J 4.flW 4.j,-
6w4wq.pw4wG U14.JWLCibp[! Cibp4wJwg4.mu bG QUUl m1111whwJwg oq.4.w6 
m1111w Ci4JmGGbpti U1bu_pn4.: U JnLUW4WJtiu 11tiwq.pw uw Cibrmu ubp4WJWg-
4.n11 lib6mpJmGGb[1[! hwliwuwuGw4wCi bG uJmCiw4Gbpj, bp4wpmpJwCi[! : 

Cb[11f1Wt/nf1 rJ/JWqf1wt1wubf1f! pw11.4wgw6 bu hnpj,qnCiw4wCi U1b11w
pw2t"tJ4.w6 m11.11.wG4JmGGbpj,g: UJfl 11b~emu uwu2U1wpwJj,Ci uwG1111w4[! 
hwG11j,uwGmu t hnptJqnGw4wG wriwGg_e[!: 

r uiwppbpmpJmG uJmCiw4wJtiCi La 2truiw4.nr 11tiwq.pwuwGbpj,, ,ewriw-
4muwJj,G La 2r2wGwq.6wJj,G 11'1wq.pwuwubrmu Gbp4w1wg4.n11 brLamJpti 
ub6mpJmCiG wpuiwhwJU14.mu t liw4bpbuj, twlfin4.: 

Or~6wll: ubp4wJwgCibL awpqj, nt ~bU1w4wG hwGpw4ppw4wG 
'l~f1ngGbpj, p4.j, 4.bpwpbf1JWL q.11w.'pj,4w4wG U14.JWLGbp[! hbuiLaJWL mumli
Gw4wCi uiwrj,Gbpj, 4U1p4.w6,en4. (U1wp4.w u4qpj,G). 1997 /98' 570, 1998/99' 
568, 1999/2000' 607, 2000/01' 635: 
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1997/98 1998/99 1999/2000 2000/01 

qbwO~wr 2. Uwrqnul hwOrw~rpw~w(i n1 111tsw~wo 11111rngOlirJ1 
Ptill.n 19997-2001pp. 

Or~Owta: '-lwnmgbt .2wnwl.jmuwJpCi 11tiwq11wuw uw11qti n~ Ujbuiw4wCi 
11-UJ(lngCibpnu:i 2001 p. mumgp~Cibpp l, w2w4bpLI1Cibpp p4.w.2wCiw4Cibpt, hw
ubuwuidwCi GUjwuiw4n4.: 'lpwq11wuwJti LjwnmgllwG hwllwp hwp4w4.np t 
hbuiliJWL ub6mpJmCiCibpp hwuwp 11m11u hwCibt Qwnw4muj1 wpowuiGbpQ. 
mumgp~Obpp pj"l4.o· 16 hwq. llW(lll, w2wl.jbpu,Ob11ti PP4.lf 61 hwq. llW(lll: 
'l11w0.2 hWllWUjWUlWUtuwOwpWJl 4wqllnLU b(i' 4 L, 7.81: 

61 

16 

qbwO~wr 3. Uwrqti n1 111tsw~w(i ll1T1rngOlirJ1 wcw~lirsOtrti I.a 
ntunLgJ110trti Ptill.1! 2001p. (hwq. llwr11J 

C[lpwuwqaw;ftu r;/7wq{lwuwubfll! 4wnmg4.mu bG GmJG 4b11U1: Swr
pt11mpJmGo utiwJG wJG t, np q11w:Ptiliti tl11w qc'rtlmll tG 2112wGwqobp, 
npnOg uw4bpbuGb110 hwuwuwuGw4wG bG Cibp4wJwg4.nri. ubompJmCiubr,p 
Qwnw4muti w11uwu,GbppCi (q6wCi4wp 4) : 

C112wGwqotpO mumuGwuti11t.1.nri. ubc'rmpJmGGbp[! Gtp4wJwgGmu bO 
ppb(ig uw4bpbum!: tpb 2112wGwqc'rbJ10 UlbrJ.W'l(14.nLU bCi ub4o UJnLUp ub2. 
WUjW ·~Wflbtp t hWUbUWUlbL f1(1W Cig UWLjbpbuCibp[!: 

Ubl.;mn{IWJ/lU r;ftwq{lwtlwubfl[! hw11uwp t 4wnmgbt hbuiliJWL 41::ipUJ . 
bplinLJpti wupnri.2 ubc'rmpJmGG oG11mG4.mu t 100%-p(i hw4.WUW(1 Li hwz
l{W(144.nLU bCi 1111w wnwGahG llwubpp uibuw4wpwp 4zj"lnCibpo uinljnu
Gtpn4.: Cp2wGwqpoo pwctwCi4.mu t ub4LI1npCibpj"l' Cibr,4wJwg4.nri. wupnri.2r 
uwutppCi hwuwuwuGn11bG: UJuUJtiun4., Jm11w.2wCil)mp 1%-tiG 0G4Cimu t 
3.6°: Ub4uinpGbpp LjbCiuipnGw4wCi wG4JmCiCibpCi uuiwCiwtm hwuw11 hwr-

" 
4w4.n11 t 11-11wGg uin4nuwJtiCi w11uiwhwJLI1nLpJmCio pwquwlijwui4bL 3.6° : 
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• "1bLI1w4wQ 

QbwO~wr 4. lJwrqti 1111.sw~w(i t. n1 111tsw~wo pnLhtrO 
[!OflnLOl{wbOtrti Ptill.n 200113. 

Or~Owta: libp4wJwgGbt ubl1uinpwJtiG 11-tiwq11wuwJti lih2ngn4. t.lwr,qti 
n~ U1bLI1w4wG pmhbrti muwGnri.ubrti pj"lt!G ouui mumguwu al.tbpp 2000/01 
mu. u,wr,4.w hwuwr : 8b11b4wJpCi mumgllwCi al.int.I. un4.nr,mu t muwCinri_
ubr,t, 39%-o. bflb4nJwu· 9%-o, hbnwljw· 51 %-o, t11uuib11uwui ' 1 %-1:r UJri. 
Ul4Jwtubrntl npnzbu-2 LjbOuipnCiw4wCi wCiljJmGutro. gbr,bljwJt,Ci mumgt.lwCi 
al.it, hWUWJl WJU 4wqumu t' 140.4° (39 -3.6), bpb4nJw(i olin4.· 32.4° 

(9 · 3.6), htmwljw Oltnt.j_' 183.6° (51 · 3.6), tQUUlbl'lCiWl.II al,n4_' 3.6° (1 · 3.6): 
1% 

•sarblJwJ~G 

D brbljnJwG 

D ,bnwljw 

qbwO~wr 5. Uwrqti n1 111tsw~wo pnLhtrti ntuwOnqOtrti ntunLgllwO llt.trti 
~w11nLgl[wbfn 2000;01 nLu. swrl[w hwllwr 

qaw;/lu r;ftwq{lwuwubflo 4tiriwn4.mu bCi bpl.tmJpGbrti tflntfintum13JmCi
Cit110 ctwuwGw4p ub2, UltWCiwJtiCi w11w2w11-rwG.2Gbrti Ljwuiwr,nLliQ pOm-
13wq11ttm, tiG~Ujbu Ciwli pwztuuwG 2w11.2h11G mumuuwuhrbtm l, br,linLJp
ubrti 4WUJ4.wom~JmCiQ pwgwhwJU1btm hwuw11: qc'JwJhCi ri.tiwcirwuwGb-
11mu npUJbu bp4r,w~wtflwljwCi CizwGCit11 c'rwnwimu bu Ljbuibr,[! Li 11rwGg 
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hw2nr11wpWfl tlpwgl{nri. nLl'J.~P hwuu.twoubfllJ, nrnup duw4.nrmu b(i 4nr 
q6bf11J: 

Or~Ciwlt: Q6wJpu 11pwqrwuw1'1 uJ12ngnt.l ub114wJwgGbL dwflqp pmhb
flnLU 1996-2000pp. [!U'lnLUbLnLPJWU pGGmpJmuub11'1 UflgnLJPP l{bflWpbflJWL 
hbmuJWL lIH.LJWLUbfl[! (ub4 IJU'lnLut.lw6J1 hw24.n4. p(i(impJm(i hwGMnri.Gbfl) . 

Swpbpp4. 1996 1997 1998 1999 2000 
U(lgnLJP, UWflll 1.8 1.7 1.8 1.9 1.9 

nLri.rJ.wu4JmG 4nn1111rGwmwJJ1G hwuw4wrq'1 or11pGwmGbf1'1 wnwugpti 
4.flW l!lbrJ.Wllflbup 11J1un1111Gb11'1 Uf19nLJPP t.lbflwpbflJWL lI14.JWLUbr,[! (uwu
zmwp[!' 1 uu=0.05 uwr11): 

1.95 

1.9 

c- 1.85 
c::. 
3 1.8 

:::, 
1.75 

1.7 

1.65 

~ ~ 
1996 1997 1998 1999 2000 Swr,bpl{br, 

Q.tJwliltwr 6. Uwrqfl pnLhl:irfl [!CiqnLCil:ilnLJIJWCi fOlinLpJnLliCit.rti 
\lrgnLJJID 199~2000pp. 

,wnwtuw4p ub4 q6wJJ1u 'lPWqf1WUWjnLU pbr,t.lmu bG up pwuti 4nr, 
q6bfl, n11nGp U1WLPU b(i mwr,pbfl gmgwuJ,zubrJ'l 4wu uJ1uum1G gmgwGJ1z'1 
mwr,pbfl U1WflWOpGbflJ1 11J1Gwuti4wJJ1 hwubuwmw4wG punLpWqt,r,Q: 

Pwztutlwu zwr,pbr,G wnwt.lbL hw6wtu ubf14wJwg4.mu bu hbwuJWL 
qrwlt,4Gbr,t, uJ12ngnt.l. UJnLJ1qnu, hJ,umnqrwuuw , 4mumuw:nw Li oqJ,t.l: 

'-lb11nu2Jwt Q.flw~t,4Gbp[! 4wnmg4.mu bu mrv1wG4Jmu 4nn1111J1uwmw
Jtiu hwuw4wr,qmu: ~n,t,qnut, 4wnmguw(i hwuwr, wpugt,uubflti wnwugpt, 
4.flW ut,uumJU uwuzmwpnl{ flbUjp WQ 4nrJ.U[! lilbrJ.WflflnLU bG hwm4wOJ12ti 
wrctbpGbr,G w6uwG 4w(lqn4. (11J1u411bm zwppJ'l hwuwr,) , 4wu ut,2w4wjpb
f1P 4bOwr,nGw4wG wr,ctbeubr,Q (uJ12w4wmwJJ1G zwflpbflti hwuwr,), 01111ti
uwwGbr,J1 wnwGgpt, 4.flW mbri.w11r,4.mu t hw6wfuw4wumpJmuubpJ1 ub6m
pJmuubf1u WflU1WhWJU1nrJ. UWU'lrJ.W4[!: UpugJ,uubr,t, wnwugpJ'l hww4wut,2t, 
ubompJWU[! hwUWUJWU1Wutuwunri. 4bmbpJ1g 4.br,w4w(iqut.lmu bu hw6w
tuw4w(impJWU[! hwtlwUJwmwutuwunri. r,u1.ri.whwJwgubr,, t,u4 mri.ri.whw
JwgGbr,p 6wJrw4bmbro upwgl{mu bG mri.ri.r hwm4.w6ubrn4.: UpugpuGbr,p 
w nwGgpp hbm 1.pw4 pb4JWL qJ16Q pwztuuw(i hwnwtuw4wCimpJmuub11t, 
UJntJ'lqnGG t: 
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C: 

I 

~ 0 

c:. 
-:T 40 .c. 
Ill. 
.c. 
c::. 30 

J.:J 
0 20 
~ .c. 

l.::l 
10 3 

s 
l.::l 
CJ ( I : 

CumwCit,pmu br,btuwubr,t, PP4.Q 

Q.tJwlitawr 7. 200311. Llwrqnul oCiswliflfCil:irfl nus tirl:ilUwCil:irfl 
Jill.fl pwclULlwli 111nlflQ nCi 

~t,umnqpwtJw;t, 4wnmguwG hwuwp wpugJ'luubr,J, wnwCigpJ, 4.r,w 
U1brJ.W'lfl4.nLU b(j uJ12w4WJpbf1J'l ub6mpJm(i(ibfl[!, pu4 hw6wfuw4w(impJmu
Ubfl[! ubfl4WJWgt.lmu bCi nLrJ.l'J.WU4JnLGubr,n4., n11nGp 4wnmg4.w6 b(i ut,2w-
4Wjpbflp 4.f1W 01111t,GwmCibflp wnwGgpti uw11ri.w4t, pwfldflmpJwG hbw : 
UJ12w4wmtrti wGhwl{wuwr,mpJwu 11bUJpmu hJ,uwnq11wuwG 4wnmg4.mu 
t nt pb IJUm hwnwtuw4wGmpJmGGbf1'1 4wu hw6wfumpJmCiubpt, , WJL [!Ulil 
pwztuuw u tummpJwG: 

c::J 10 -:T 
.c. 
Ill. 
.c. 8 
c:.. 

J.:J 
0 

6 l.::l .... 
C: 

iii: 
4 .... 

C 
~ 
c::. 
3 2 

l.::l 
c:: 

J.:J 
C"ll 1.0 2.2 3.4 4.6 5.8 7.0 

,huGwllwG wnmwnnwllwG l>nunbnh wnctb.Qn, u1 nn. nnwu 
Q.awCiltwr 8. 6JnL~ tltmCiwrtanLpJnLCilit.rti hMCiwtawCi wrswqrwtawCi 

lJnliqtirfl nus wr<tl:iffl pwCIULlwli hflusnqrwtlw 

Ut, zwr,p 11bUJpbrmu 4.w11t,wgJ,nG 2wflpbf1Q UJWU14bf1btm GUJWLI1w4n4. 
4t,r,wn4.mu t 4mumuwmJ1t.l 4nr,1J (4mumuwmw): UJG wnwt.lbL hwruwri t 
l{wpJ,wgt,nG zwrpbr,J, hwubuwwuwG hwuwr,: LmLmw44.w6 hwnwtuw4w-
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GmpJmGGbp[! Ulb'1W'lf1t.lmu bG l.l.JWU14bpt, t.lflW op11t,GwU1Gbpt, Ulbueni.t· 
upwgGbLnt.l wnwCi6pCi op11t,GwU1Cibp[i m1111ti hwU1t.lw6Cibpnt.l, ul.Jlwuntu bCi 
pb4Jwl qp6, np[! qpnJt,g u4ubLni.t· wCiou11hwU1 pwp6pwCimu t wpugt,uCibpp 
wnwugep t.lflWJnt.l, UpGtL. hwr5wtuw4w[impJm[i[ibpt, [!Ci11hwCimp qmuw pt, 
hWUWl.l.JWUlWUtuwu pwp6pmpJWCi hwuCibw: t;pb 4munqJWUlWJP 4nn1111r
UWUlWJp[i wnwugeCibp[! Lt,ntut.lbu U1b11b11nt.l, wl.l.Jw 4uU1wgt.lt, qpw:fip4w-
4wG l.l.JWU14bpuwCi unp Ulbue · oqt,t.l: 

c::-
C. 
3 

=> 

30 

1800 

1600 

1400 

1200 

IOOO 

800 

600 

400 

200 

19 24 29 34 39 44 49 54 59 64 69 74 

qtJwCi~wr 9. lJwrqfl pCiw~1nLpJwCi· nus swrflffl pwctullwCi 
~nLllnLUWSW 

2.2. hJrn1~rCitir la ll,wrctnLpJnLli.Cil:ir 

2.1. Oqlflt.lbLnt.l UU1bp2but, pwCiw6La.t,g · n11n2bL ltiriuwJt, w2tuwurn11-
Cibpt, [!UUl b4wuU1t, uw4w1111w4t, tuupwi.tnriuw[i UP2W4WJE(!, bf}b w2tuw
U1n11ub11t, [!U'lhwump PPt.lC! 4wqunLu t 20 uw1111, t,u4 Gt.lwqwqmJ[i La. wnw
t.lbLwqnLJu b4wumU1(! hwuwl.l.JwmwutuwGwpwp 15 L. 60 hwq. 1111wLi : 

2.2. '-1.t,r5w4wqpmpJWu [!u11hwum11 l!lbumpJwG wnwp4wJt,g 2004f}. 
MbnwJt,Ci eGGw2112wGt,Ci ubpljwJwgw6 tuupp 20 muwGn11Gbpu uU1wgbL bu 
hbl.JluJWL q[iwhwU1w4wGGbp[! (PWLb11nt.l). 

5 4 3 3 5 4 4 3 2 4 
3 2 2 3 5 3 3 2 5 4 

4wnmgbl. 
w) muwGn11Gbpp pwztuuwCi 2w11eG (!Ulfl eGGw2112wGt,G umwgw6 

quwhwU1w4wGCib11t, La. WJG q11wlt,4npbG l.l.JWU14bpbl , 
p) muwGn11Gbpp pwztuuwG 2w11eG [!um w11w2w11t,umpJwG uw4wp-

11w4r· [!G11q.6bLnt.l bp4m tumup. wnw2w11bu (3 PWL La. wt.lbLP) La. nt wnw-
2w11bu (2 PWL) , 

q) gmJg LflWL, pb pw2tuuwCi 2w11er np U1buw4t,G t (4.wpt,wgt,nG 4wLi 
wU1pt,pmmt,4.) l.l.JWU14wGmu WJ'l bp4m 2w11ebppg Jm11wewGtJnt.f1(! : 

2.3. 2004p. pmht, [!G11mCibLnLPJWG pGumpJnt.GGbpt,G 11pLin1111Gb11t, 
hwG6Gwo Wf1'1JnLUEGb11t, 4.bpwpb[lJWL hwJmGp bG hbUluJWL U14.JWtGbf1[! 
(PWLbpn4.). 

12 18 16 20 17 19 20 17 17 
13 17 12 15 20 18 19 18 16 
12 18 16 18 14 14 17 19 14 
15 16 14 19 12 15 16 20 13 

4wnmgbL. 
w) 11t,unp11Gb11t, pw2tuuwCi 2w11eG [!Ulfl hwG6Gw6 [!G11mubLnLpJwG 

eGGnt.pJmGGb11t, w1111JmGeGb11t, · [!G11q.6bLnt.l hw4.wuwfl ur2wlJwJEbpn4. 2n11u 
tumup , 

P) 2Wf1E, np[! 4t,umLi t 11run1111Gbpt,G (!UUl C!Ci11mG4.w6Gb11t, L. 20G11mG-
4.w6Gbpt,· hw24.t, wnGbLnt.l , nr wGgn11t,4 PWUJ 4wqllbL t 15 Lit,w4.n11, 

u2bL, pb tuupw4.n11uw[i n11 hwU14wur2nt.l t (ewuwljwljw[i LjwLi WUl[lp
pmmp4.) 4wnmg4.w6 WJ'l pw2tuuwCi 2w11ebnpg Jmriwewuvmp[!: 

2.4. ~wJmGt, bu hbmla.JWL mt.lJwLGbp[! hwupwt.4bmmpJwG tun2n11 pwu-
4bpt, qnJ)6m[ibmpJWU gmgwut,2ub11t, 4.bpwpbpJWL (Ul4.JWLUbf1[! l4WJLiw
[iw4LuG bu). 

1. 4wl!lWf1bL wnL.mpwJt,G pw[iljbpt, tuupw4.n11nulu [!Ulfl ubLt,w4wG 4w
t.4p1.nwLr ubompJw(i' [!G11q6bLnt.l hw4.wuwp ut,2wlJwJEbrrn4. 2nf1U[! tumup: 
3m11wewu21m11 tuupt, hwuwn hw24wplJbL w4U1p4Gbnt, qmUWf1(! , ubLt,w
Ljw[i 4wt.4t,U1WLC! , Gbpqpw44.wo nbumpuubp[! , hw24.b4211wJt,u zwhnLJP[!: 
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tuupw4npuwCi w1111JmCi_eCib110 Cibpl.jwJwgCibp wrumuwl.jp mbuenll u Ljwmw
ribL bq11w4wgmpJmGGbp: 

2. YwnnLgbL pwCil.jbpp pwztuowG 1..4ntpqnCio Lt hpULnnqpwuwCi oum 
ublflwl.jwCi 4wL4pU1WLP obompJwCi : 

(OLfl'l• flflWU ) 

,wowri 
Ul.jmp40bpp Ublflwl.jwO ubpqpw44.w6 ,w24bl.jznw1tiO 

a.nulwri lJwwhmw1 nbumr,uGbn ,whnL18 

1 645.6 12.0 27.1 8.1 

2 636.9 70.4 56.3 9.5 

3 629.0 41 .0 95.7 38.4 

4 619.6 120.8 44.8 38.4 

5 616.4 49.4 108.7 13.4 

6 614.4 50.3 108.1 30.1 

7 608.6 70.0 76.1 37.8 

8 601 .1 52.4 26.3 41 .1 

9 600.2 42.0 46.0 9.3 

10 600.0 27.3 24.4 39.3 

11 592.9 72.0 65.5 8.6 

12 591 .7 22.4 76.0 40.5 

13 585.5 39.3 106.9 45.3 

14 578.6 70.0 89.5 8.4 

15 577 .5. 22.9 84.0 12.8 

16 553.7 119.3 89.4 44.7 

17 543.6 49.6 93.8 8.8 

18 542.0 88.6 26.7 32.2 

19 517.0 43.7 108.1 20.3 

20 516.7 90.5 25.2 12.2 

\ 

l 
I 

I 
l 

2.5. YWU1WflbL pw04bpp
1
4wnmg4w6_ewJpG tuupw4npmu oum hwz4b-

4211wJpG zwhnqpp obompJwO· umb11.6bLnll pwg op2wl.Jwrnbpn4 in[lu 
tumup , 2.4. tuG1111mll pbp4w6 U14JWL0bpp hpowG 4pw: YwnmgbL pwGLjbpp 
pw2tuuwO oqp4Ci QUU1 hwz4b4znwJpO zwhnLJPP obompJwO: 

2.6. YWU1W[lbt WllUUlflWJPG pwOl.jbpp 4b[1LnLOW4WO tuupw4npmu QUUl 
hw24b4znwJpO zwhmJPP obompJwO 2.4 tuG11flP uiLlJwtObpp hpuwG Llriw· 
uU1b11.6bLnll lnpu tunulp: 3mriw_ewCil.JnLp tuupp hwowp hwz4wp4bL hwz4b-
4211wJpO zwhmJPP hbm lflntu4w1..44w6 bpl.jm gmgwCipz: tuupw4n11uwo 
wrirumO_eObpQ Cibpl.jwJwgCibL wrumuwl.jp mbuenll u l.jwmwpbt bqpwl.jw-
gmpJmOGbp: 

2.7. tuG11r11 2.4-p U14JWtCibpp hpuwCi 4.flW l.jwnmgbL wnuLnflWJpG pwCi
l.jbpp pnLnri hCiwpw4n11 4w11mg4w6_ewJpCi u 4.bptm6w4wG tuupw4.n11mu-

Ci 1::; 11 er 
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2.8. tuCiri-tir 2.4-p Ln4.JWLCibpn4. 4wmw11bL wnumpwJpG pwOl.jbpt, 
tuupw4npmu QUUl ublflwl.jwO l.jwL4pU1WLP ubompJWG' uuib11.6btn4. hbmuJWL 
tuupbflQ. lltlOiu 20, 20 - 40, 40- 60, 60 - 80 u 80-pg w4.bLti : 

2.9. YWUlW[lbL bpl.jm owpqbpp qnpowqmpl.jCibpp tuupwt.l_npnur QUU1 
ubnp u UluJ[lP.EP, fl[lwCig hwuw11flbLP mbu_ep pbflbtm Ci14wmwl.jn4.: YW
mw[lbL w1111-1mGf!Obpp hwubuwmwl.jwG 4.bptm6mpJmCi: 

(%-nt.l_ oGri-wubGp Cil.jwmuwup) 

Uwr,q 1 Uwna 2 
j1Jupb11u Qu11w-

WlnAilntu' tuupl::iflu Q(jrJ.w- win m.lmu 
[!UUl UlW- ubuo Ltt,G mri.w- QUUl UlW- ubGo 4t,G mri.w-

fltiPti uwnn. phpt, UW(11']. 
15 - 19 11.8 14.2 9.5 utiGiu ! 

20 -24 16.2 15.2 17.2 20 12.0 13.7 10.2 I 
l 

25-29 11 .3 10.9 11 .8 20-30 35.5 37 .2 39.7 
I 

30-49 48.5 48.1 48.8 30-40 26.2 24.5 24.6 
50- 54 5.2 5.3 5.0 40-50 14.0 14.6 15.5 
55- 59 4.9 4.2 5.5 50 u 

60 u pwp6p 12.3 10.0 10.0 
own(m 2.1 2.1 2.2 

CG11-w- 100 100 100 CCiri-w- 100 100 100 
LlbCin obGn 

3mriw_ewCil.)nLfl tuupp hwuwp hw24.wpl.JbL bribf!-inru gmgwuti2 Lt 
4w11nLgbL wulflnlfl wrumuwl.j : tuupw4npuwG w1111-1mGeGbpn4. 4wmw11bt 
bqpw l.jwgmpJmGCibp: 

2.10. ,wJmCip bG hbUluJWL U14JWLCibpQ bpl.jm uwpqbpp W[lflJnLCiwpb
[lW4wCi <lbnOwp4mpJmGOb11r 4bpwpb[1JWL [!UUl 1111wGgmu qpwri_t.l_wo w1111-
JnLCiwpb[1WW(1UlWflflW4WO wli6Ciwl.jwqup pt.l_wf!wCiwl.jp . 

Uw 1 Uw 2 __j 
tuupbflu oum Ol::inGw11- wuOGw- tuupl::i11G oum Obnuu111- wuouw-
wzt,.JwLnnri.- l.jmpimG- 4wqut, wzt,.Jwmnri.- 4mpJmu- 4wqut, 
Gl::irit, p4.t,, Gbrit, Pr4D, pt,40, ul::ir,t, J.14.ti , ubrit, pt,40, pt,4(1 , 

uw %-n %-n uw %-n %-n 
Ut,Gi u 100 32 1 Ut,Gi L. 300 34 1 
101 - 500 38 4 301 - 600 28 6 

501 -1000 17 10 601 - 1000 20 10 
1000 - 2000 9 15 1001- 2000 13 15 
2001 - 5000 3 32 2001- 4000 4 43 

5001 L. w b 1 38 4001 L. w b 1 25 

Ywmwpbt uwpqbpp WflflJmCiwpbpwl.jwG 61::inCiwpl.jmpJmliGbpp pwztu
uwG Ln4JWL Gbpp bpl.jpn1111Ltn11. tuupw4npmu· 4.bpwhwz4wpl.Jbtnt.l_. 

w) Uw[lq 2-p U14JWLCib[l[! uwpq 1-p tuupw4n,11uwG[! hwUWL4WU1WUtuwG, 
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p) uwpq 1-p Ul4.JWLGbf1Q uwpq 2-p t,.Jupwt.lnpuWGQ hWUWUjWUlWUtuwG, 
q.) uwpq 1-p Li 2-p U14.JWLGbf1Q, uuibri6bLnt.l QUUl w(u:'JGwl.jwqup 

pt.lwewGw4p hbmli.JWL tuupbpQ. upGtli 500, 500 - 1000, 1000 - 2000, 2000 
- 3000, 3000 - 4000, 4000 - 5000, 5000 Li wt.lbLp: 

2.11. '-lp6wl.jwqpwl.jwG ctnl').nt.lw6mGbrp Li LJ.lWppbriwl.jwGGbpp Ul4.JWL-
Gbpp hpuwG t.lrw oCiuipbL hbmLiJWL uibuw4p wrumuw4Gbrip orpGwl.jGbp. 

w) unGnqpw~pl.j , 
p) wGt.lwGwgwGLjwJpG, 
q.) tuupwJpG 
11) l.jnuppGwgpnG: 

2.12. ~wqlibL wGt.lwCiwgwCi4wJpG t.lp6w4wqpw4wG wrumuwl.jCibpp 
uw4bu,Gbp, npnGgmu bCipw4wJp u2w4mliQ l.jwuiwpt.lw6 LPGP hbU1LiJWL 
u4qpmGeGbpnt.l. 

w) u,buw4wJpG, 
p) uiwpw6ewJpCi, 
q) ctwuwGw4wJpCi : 

2.13. '-lp6w4wqpw4wCi ctnl').nt.lw6mCibpp Li LJ.lWflpbrw4wGGbflp Ul4.JWL
Gbpp hpuwG t.l11w QGU1pbL t.lp6w4wq11w4wCi wrumuw4Gbpp oppGw4Gbp 
uu,npnqJwLP u2w4uwG hbU1LiJWL u,wf1pbpw4Gbpnt.l. 

w) UUlnpnqJWLP UjW(lq u2w4uwG, 
p) QUUl br4m hwui4wGp2Gbpp uuinpnqJWLP pW(ll1 u2wl.juwG: 

2.14. ~wqlibL t.lp6w4wqrw4wCi wl').Jmuw4Gbpp uw4buiGbfl , nrinGgmu 
uu,nrnqJWLP u2w4mun 4wu,wpt.lw6 LPG~. 

w) uu,wuip4wJmU , 
p) 11pGwup4wJmu, 
q) uiwpw6ewipG 4uipt.lw6ent.l, 
'l) u,wrw6wctwuwCiw4wJpCi 4uipt.lw6ent.l: 
'-lp6w4wqpw4wG ctnl').nt.lw6mGbpp Li LJ.lWf1pbrw4wGGbpp U14.JWtGbriti 

hpuwG t.l11w nGu,rbL orpGw4Gbp JmrwewGvm11 uibuwl.jp Wl').Jmuw4n 
hwuuiwU1btm hwuwp: 

2.1.s. U2w4bL uw4buiGbp. . 
w) uiwpw6ewJpG u4qpmG1mt.l wCit.lwGwgwG4wJpG wrumuwl.jp QUUl 

br4m hwui4wGp2nt.l uu,nrnq.JWLP pw11114nuppCiwgt.lw6 uzw4uwup '. 
p) u,buw4wJpG u4qpmGent.l wGt.lwCiwgwCi4wJpG wrumuw4p u,wriw-

6wctwuwGw4wJpG 4uipt.lw6ent.l uurnpnq.JWLP pW(lll uzw4uwup, 
q) tudpwJpG wl').Jmuw4p· uiwpw6w4wG 4mrt.lw6ent.l umnpnq.JWLP 

pw1111 4nuppGwgt.lw6 uzw4uwup, 
11) tuupwjpG Wl'lJnLUW4P' uuinrnqJWLP ri.pGwup4WJP PW(l'l uzw4uwup, 
b) 4nuppGwgpnG wl').Jmuw4p· uuinpnq.JWLP uuiwu,p4wJnt.l LJ.lW[lq u2w4-

uwup: 
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2.16. U 2w4bL qpw11t.lw6 pGw4tmpJwG Li qnp6wqmri4Cibpp pt.lp' QUU1 
nGuiwCib4wCi 1111mpJwG pw2tumuo pGmpwqpn11 wrumuwl.jp uw4buin: UG
t.twGbL Wl'lJnLUW4C! Li gmJg UlWL. 

w) wrumuw4p np 111buw4pG t t.lbpwpbrmu uw4buio, 
p) 1111w bGpw4wG Li uuinpnqJWL[!, 
q) bGpw4wJp tuupwt.lnpuwG hwui4wCip20: 

2.17. UJmGw4wJpG llPWUWQ.(lWJP up2ngnt.l UjWUll.jb(lbL ii-mu q.rwGg
ttw6 wumuCimpJmGCibflp PllP U14.JWLGl::ip[! (hwqwr). 

1990 1995 1998 2001 
28.3 15.9 11 .4 12.3 

2.18. S2wnw4muwJpG Li 2112wGwq6wJpG ri.pwq.pwdwCibflp up2ngnt.l 
UjWUl4b11bL uwpqp ewriweGbpmu pCiw4bLP 2bGebrip oGri.hwGnL(l uw4b
ribup q.np6wp4uwCi (hwq. u2

) Ul4.JWLCibf1(! . 

1980 1985 1990 1995 2000 
45.0 44.1 43.8 32.1 23.1 

2.19. SGwJpCi uiGuibumpJmGGbflp pJm2bGbpp 2002p. [!GmriwGewJpCi 
hbmwqnmmpJwCi GJmpbpnt.l umwgt.lbL bG iwJwuuiwGp pGwl.jtmpJwG 
uUjwnnl').w4wG 6wtuubrip 4wnmgt.lw6ep t.lbriwpbflJWL hbuili.JWL U14.JWLLil::if1Q 
(uinl.jnunt.l). 

ULJ.lwnn11w4wG 6wt,.Jubr 
WJ'l pijntd" 

uGGri.wupbpe 
nppg· 

uCimG11 UlWGpg l').nL(lU 
nq.bLP9 tuupw 
6tuwtumn 
nt UjWpbGwJpCi WUjpwGeGbr 
6wnw m mGGb 

64 .0 

1.5 
0.8 
5.4 
13.6 
16.2 

70.7 

0.6 
0.9 
4.9 
13.3 
10.2 

LiwnmgbL 6wtuubpp 4wnmgt.lwoeo pGm~wq.pnri ri.pwq.pwdGbp: u2bL, 
pb q.pw~p4Cibpp np 111buw4pCi bG 11pwCie t.lbpwpbpmd: 

2.20. LiwnmgbL '-lwpqwpp CizwCio 2003p. tuGwJpwGLjmu pGw4tmpJwG 
wt.twGri.Gbpp t.lbpwpbpJWL hbuiliJWL Ul4.JWLGbpp hpl'iwG t.lriw . 

Ut.lwGri.Cibpp ppt.l[!, hwq. 232.9 
Ut.lwGri.Gbpp qmuwp[!, ULCi . 11f1WU 26599.6 
Ut.lwGri.p l'ip2pG tW'-tl[!, hwq. 11f1WU 114.2 
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2.21. ,w1mGt, bG hbmL.JWL Ul4.JWLGbpQ hwGpwL4b1J1mp1wG WfllT1Wf1pG 
w11L.1J1flp qwpq.wgtlwG 11tiGwtlti4wJt, 4bpwpbflJWL (L4wJtlwGw4wG Ul4.JWL
Gbp). 

Swflbf}ptl Upmw.etiG wnL.mpt, w nur 
2r2wGu nmpJmGu w mwhw(mul Gb um6mli 

1994 101 .9 63.3 38.6 
1995 124.9 78.2 46.7 
1996 131.7 85.2 46.5 
1997 138.2 85.1 53.1 
1998 114.9 71.3 43.6 
1999 103.2 72 .9 30.3 
2000 136.9 103.0 33.9 

LiwnmgbL q.owit,G q.rw1>ti4Gbfl (pntnfl 4nrbro mb11.w11rbt Lib4 ritiw
qpwtlwJmtl): Umwgl{wo 11tiwq.pwtlw1ti hpuwG l{pw 4wmwrbL hbuil.&m
f}JmGGbp : 

2.22. ,wimGti bG hbmL.JWL Ul4.JWtGbro hwG11wUJbmmpJwG pGwlft.m
f}JwG 19951}. L. 20001}. 'lflWtlw4wG b4wunu.nGtpt, uGrihwGmp owl{wlti 
pwztuuwG l{bpwpbpJWl. 

'l-riwuw4wG blfwummGbp' 
oGriwtlbGQ 

UJri f}l{mu· QUUl pGwlft.mf}JwG 20%-ng tuupt11t, 

1995 

100.0 

2000 

100.0 

wnw2t,G (wtlbGwgwor b4wtlmmGb11nl{) 5.4 5.5 
brlfrn1111 9.9 10.5 
bpflnrri 15.2 15.2 
t.nrrnr11 22.5 22.4 
h G b n wubuwubo b wummGb n 47.0 46.7 

LiwnmgbL LnpbGgt, 4nrQ L. uwhuwGbl, f}b nr nu111.mpJwCip t 41ntul{bL 
pGw4t.nLf}JwG 11rwuw4wG b4wummGb11ti oG11hwGmp 6wl{wLti lfbGmpn
Gwgmuo G24.wo dwtlwGwlfwhwLnl{womtl: 

2.23. qJm11w4wG l{wJpbpmu 2tiGwpwpw4wG 1>ti11uwGbpp pwztumuG 
[!UUl 4wL4t,U1WL Gb11rirmuGbpp OW4WlP pGmpwq.pl{mu t hbmltJWl Ul4.JWL
Gbpn4. 

:tit,riuwGbflp j"uupbriG Ut,Gt.Lt 201 - 301 - 400-t,g CGl)w-

I (!UUl lfwUJt,UlWL Gbp- 200 300 400 pwr~r CibGQ 
rirmuGbpp 6wt.lwtt,, 

LitG. nnwu 
l>t,puwGbpt, PP4.C!, 

mnlinuml · 15.1 17.4 30.5 37.0 100.0 
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LiwnmgbL pwztuuwG UJntt,q.nG[! L. hpumnqpwtlwG: 

2.24. Bw11w11ti tuwGmf}Gb11mu hpmzw4b11bGt, 4.w6w1111t, 6wl{wtGbnti 
l{b11wpbpJWl (!Um bpbf1 mw114.w wut,uGbpt, hwJ1J1Gt, bG html.&JWL Ul4.JWL
Gbp[!. 

Uuhu 2000 2001 2002 
,mGl{wr 403 365 373 
©bmpl{wr 387 412 305 
lfwpm 398 346 366 
UUJrtiL 487 405 457 
lfwJt,u 523 475 517 
=JmGt,u 508 504 543 
1nLLPU 449 407 438 
Oq.numnu 468 367 440 
UbUJmblipbp 450 448 427 
=lnlfmbupbp 444 443 388 
unJbupbp 405 415 401 
'lb~Lnbuobn 487 379 387 

LiwnmgbL 2wnwl{11w1t,G L. q.wlwrwq.6wJt,G 11tiwq.pwuwGbri: 

2.25. 1wGpwL4bmmpJwG 10 uwpqb[lmtl n11n2wlft, mtuwlfp WflU1W
'lflWGf1ti 2003p. WflUlWf"lflnLf}JWU l{bpwpbpJWL hWJUlup bG hblflL.JWL Ul4.JWL
Gbp[! (hwq. g). 

lfwpqp 
hwuwro 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

95.1 
122.3 
393.9 
220.6 
53.3 
31.1 

290.8 
119.8 
267.1 
314.5 

14.8 
14.5 
58.0 
40.1 
15.0 
14.5 
37.7 
38.9 
46.8 
44.8 

U u· wGwumG 
tunznr brr2b

n Gb 
1.7 
1.6 
7.7 
4.5 
1.6 
0.8 
4.5 
3.4 
5.4 
4.4 

tunqtpt, 

13.9 
13.8 
10.3 
5.5 
0.7 
0.9 
8.4 
9.2 
15.5 
11 .5 

Liwnmgbt f1WflUlWf"lpwq.pwuw· UJWLn4brbtnl{. 
w) gnpbGt, wpmw1111mpJmGu uJmGw4wJt,G 11t,wq.pwuwGt11ti ut,2ngn4., 
p) 4wpti WflLnW'lflnLf}JnLG[! 11wnw4muw1tiG 11tiwq.11wuwGbpt, uti2ngn4., 
g) 4bG11wGt, 11w2nl{ uuti wrmw11rmpJnLGQ 2r2wGwq.6w1tiG ritiwq.pw-

CiwGb11t, uti2ngn4.: 
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qLnt-tu 3 

'-ll'l6U4uqr"u4Uu sni-sut.tiat.tr"ti Ur"SU=lU3SVUL ao'-lt:irc 

3.1. Vtipn11w~wli gnLgnumt;r l. s~n,wJ~li 1Uli11~rlit;r~ LnLbnuJ 

l=!wgwnlwll lltibnLpJnLlilitr: Llj,6w4wq.pmpJwu 1.4pw4mj,4wJmu oq.
u,wq.npcn.J.nri. pnlnfl gmgwuj,2GbpG [!um wpu,whwJmuwu oL.t, umnpwpw
ctwCi4.mu bu pwgwrow4, hwpwpb11w4wG L. uj,2j,G ub6mpJmGGbpj,: 

Pwgwµowft ,J/Jamp;muu/Jµ{j WfllJlWhWJlJlnLU bu 4.t,6w4wq.pmpJWU 
4nri.ut,g mumuuwutirtlnri. brL.mJpGbrt, L. q.nr6[!upwgubpt, 4>j,qj,4w4wG 2W
t.pbf1[! , WJUj,ueG' rwwGg qwuq.4.w6[!, uw4bpbu[! , 6w4.wl[! , bf14WflnlPJnLU[! , 
ctwuwuw4wJj,u pumpwq.pt,2Gbp[!, t,u2UJbu GwL. 4wpnri. bG ubr4wJwgubL 
hwuw4gmpJwG 6wtlWL[! (hwuw4gmpJnLU[! 4wqunri. uj,w4.n11Gbrti Prl.JD): 
Pwgwrow4 ub6mpJmGGbrtiG. optiGw4, 4.bpwpbpmu bG bfl4fl'1 lllWflWOflti 
uw4bpbu[! , Wfll").JnLUWpbpw4wG WfllllWl").flnLPJWG 6w4.wl(! , l'.'iJmri.ti obnuwr-
4mpJmCiubr'1 pt,4.[! L. WJLU : 

Pwgwpow4 gmgwut,2Gbfl[! uti2m hwu11tiuwGmu bG wu4.wGw4wG 
pl.J.bp , WJUt,Geu· mGbG npL.t 2wlj,t, lltiwtlnr: nLumuGwuj,ptlnri. brL.mJpGbrt, 
ungj,w L-lll Gmbuw 4wCi pGmJptig L. 4>t,qti4w4wu hwlil 4nLpJmuubptig 4wtu-
4.w6, 'lflWUfl WfllJ1WhWJlll4.nLU bG puw4wu, wrctbew1t,u L. w2tuwU1WUf1W
J'1G tWlj,j, utiw L.J.nr,ubr,ntl: 

LJj,2wqqwJtiu UjflW4lI1'14WJnLU oq.mwq.nr,64.mu bu WJUUJtiuti pGbri.bG 

2wt.tit, uj,w4.npGbr,, tiG21.4t,uj,e bG mnGGwu, 4'1Lnublllfl[! , utile:! , L'1lllfl[! , pw
flbL[!, hwm[! L. wnu: PGbri.buubpt, tuupmu [!G11q.p44.mu bu GwL. puwUJwJ
uwuw LJwG 2wlj,bp[! , npnGe oq.mwq.nr6tJ.mu bG wJG 11bUJflbrmu, bpp nr,L.t 
WUjflWUfl mGti ut, ewut, lJlW[lWU1buw4 L. [!Ul").hwGmp 6wtJ.WL(! 4WflbLti 
nrnzbL' uj,wJG bLGbLntl WJ'l pnLnr lJ1Wf1WlJlbuw4Cibr,j, [!Ul").hWUnL[l UUjW
nnri.w4wG hwm4mpJmGt,g : UJUUJbu, tJ.wnbLrfl'1 u,wppbp lJlbuw4Gbp t.pn
tuw11rtlmu bu UjWJUWUW4WU tJ.wnbL'12'1 29.3 uq.~/4q. WJ[lUWU 2bpump1wup 
(7000 44wL/4q), u,wppbfl unr,lilbpt, ol'.'iwn[!· UJWJuwuw4wu ol'.'iwnti 4_0%-ng 
1'.iWflUJWPPtl.'1 1.4wpnLGw4mp1wup, mwrpbr 6wtlwL'1 UJWhw6nGbr,[! UJWJ-
uwGw4wu mmlj,t, 353.4 uu 3 6wtlWLntl L. wnG: 'T'Jw1uwuw4wu ut,wl.J.n[l
Gbpt, t.tintuw1111mu[! 4wmwrt1.mu t hwmm4 q.n116w4tigGbr'1 ht,uwG tlrw , 
npnue hw2t1.wr,4tJ.mu bG nrUJbU WUjflWGflti wnwuoj,u lJ1Wf1WlJlbuw4Gbpt, 
uUJwnnri.w4wG hwm4mpJmGGbr,j, uw4wp11w4j, L. 11rwGg tlilWLnGwit,G 
wr,ctbet, hwpwpbr,mpJmG: 

Or~liw'-': 2001 p. 11'1-mu Wfl'lJmGwhwGtJ.bL t 348 ULU. lI1 uw4.p: 
ruwGwLntl uwtJ.pt, WJflUWG 2br,umpJnLU[! , nr[! hwtJ.wuwr t 45.0 uq.~/4q. , 

hw2tJ.wp4bufi t.tintuw11puwu qnr,6w4tig[!· 
45

·
0 

= 1.536 : =iw2tl'1 wnubLntl 
29.3 

mLlJwL q.nr,6w4tigE!, wrri.1mGwhwu4.w6 Gw4.pt, 6w4.wl[! hwuwrctbp t 535 
UL u. m UJWJuwGw4wu tJ.wnbL'12ti ( 348 -1.536 ): 
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Cm4w1w4wu lilLilJlbumpJwG UJWJuwGGbpmu hwu,m4 G2wGw4mpJmG 
mubu wµdbpw;/7u fWt/J/7 il/lwtjnµfi/Jµ[!, npnue ungt,WL-lllUlJlbuw4wu op
Jb4mubptiu L. bpL.mJpubrt,G lllWLj,U bu 'lf1WUW4wu quwhwlilw4wu: 

U2/uw(.f1wupw;/7u fWl/1/7 il/7wtfnµli/Jflf! PnLJL bu lilWLtiu hw24.'1 wnubL 
tiutUJbu obnuwp4mp1mumu w2tuwmwGpj, [!Ul").hwGmp 6wtuunulGbp[! , wJCi
UJbu tL mbtuCinLnqt,w4wCi q.np6[!upwgti wnwGoj,G q.np6wnumpJmGGbrti 
w2tuwlllWlJ1WflnLPJnLU[! ( UWJ1t)-Oflbpn4., UWJ11").-ctwubpn4.): 

P wgwpow4 ub6mpJmGGbru umnpwpwctwu4.mu bG bp4m tuup ti. 
1. Pwgwpow4 ub6mp1mGubp, npnGp pGmpwq.pmu bu bpL.nLJpj, 6w-

4.WLQ ctwuwGw4t, npn2w4j, UJWht, 1111mpJwup, ort,Gw4· c'.lbnCiwp4mpJwG 
htiuGw4wG 4wUJt,lllWL'1 wpctbfl[! hmG4.wpj, 1-t, 1111mpJwup: 

2. Pwgwpaw4 ub6mpJmGGbp, npnGp pmpwq.pmu bu br,L.mJl}r 6wtlw
L[! 4wu q.np6[!upwgti wr111mGp[! nrn2w4j, ctwuwGw4whwlili.J.w6ti hwuwp, 
ortiGw4· abnuwp4mpJwG 4nri.uj,g pnri.w1144.w6 wpmw11rwufi[! wuul.J.w 4wu 
lJ1Wfl4.W [!Gpwgemu: 

Unw2tiu tuupj, pwgwpaw4 ub6mpJmuubpG mGbG hbmL.JWL wnwGauw
hwlil4mpJmU[!. bpb 'lflWUfl pumpwq.rmu bu bpL.nLJpti 6wL.J.wL[! ctwuwuw4ti 
nrn2w4ti UjWhj, 'lflnLPJWUp [!Ulil uti fiWUti ut,wl.J.npGbpt, (ortiGw4 4>tiflUWJti 
ht,uuw4wu 4WUJj,lI1WL'1 wrctbp[! [!Ulil obnuwr4mp1mGubrti) . WUjW 'lflWUg 
4WflbLti t q.muwrbL L. UU1WUWL brL.mJpti [!Ut)hwumr 6wL.J.ww: t pb lilLlJWL
Gbfl[! pGmpwqrmu bG bpL.mJpt, 6wl.J.wLG [!UlJl ub4 utiwtlnrt, ut, flWUti 
UJWhbrntl (opt,Gw4· htiuGw4wG 4wUJtililwL'1 wpctbp[! 1mrwewG21mr bnwu
u1w4j, u4qpj,G), w1.4w WJ'l pwgwrc".lw4 ub6mpJmGGbpt, q.muwp[! tmGti 
lJlumbuwq.timw 4wu j,uwum: 

tr,411nr11 tuupj, pwgwpow4 ub6mpJnLUUbfl[! 4WflbLti t q.muwrbL [!Ulil 
uti pwuj, uj,w4.npubpj, hw4.wuwp ctwuwuw4whwlil4.w6Cibr,t, 4mp4.w6j2nl.J., 
t,G2UjbU GwL. [!Ulll ub4 uj,wl.j_npj, uj, flWUj, ctwuwuw4whwm4.w6Gbr,j, 
4lilfli.J.W6pn4.· UtnWUWLnl.J. bflunLJpj, QUl").hwump ub6mpJnLU[! wtlbLj, ub6 crw
uwuw4whwlil4.w6j, hwuwp: 

Pwgwpaw4 ub6mpJmGGbp[! 4wpnri. bG UlilwgtlbL 4.j,6w4wqpw4wu 
11'1mwp4uw(j lI14JWLUbpj, qmuwpuwG 4wu hw24.wr,4wJj,G 1'.iwGWUjWflhntJ.: 
011t,Gw4· bp4pj, pGw4j_mpJWU pt,4.[! n11n24.mu t ut,wctwuwGw4JW 11j,mwr,4-
uwG mLlJwLGbpt, wuqinqiuwG Wfll").JmGpmu: Ur,ctbpwJj,G gmgwGt,2Gbr,j, 
nrn2uwG ctwuwGw4 pwgwr,c".lw4 ub6mpJmGGbpG ulilwgL.J.mu bG hw24.wp-
4wJj,G l'.'iwGWUJWflhntl: 

~wrwpt;rw'-'wli lltibnLpJnLlilitir: =iwrw pbpw4wG ub6mpJ mGGbfl[! hw2-
L.J.wp4tJ.mu bu tJ.j,l'.'iw4wqr,w4wG hblilwqnlilmpJwCi bppnfl'l t.timL'1 ctwuw
uw4: ~wµwp/Jµwftwu il/JampJm u!J tJ.j,6w4wq.rw4wG b114m gmgwuj,2Gbpti 
hwuw11ruwG w11111mG2 t L. lllWL'1u t 11rwGg hwrwpbpw4gmpJwG p4.w1tiG 
2wlj,[! : UJG umwgl.j_nLu t hwubuwmtlnri. gmgwGt,2'1 L. , nrUJbU hwubuwmuwG 
pwqw QUlilfltlW6, ub4 mrtiz gmgwGj,zt, hwrwpbr,mpJwG uj,2ngn4.: 

=iwpwpbpw4wG ub6mpJmGGbpQ pwctwGl.j_mu bG b114m tuupj, . 
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1. ,wpwpbpw4wG ubomJ}JmGGbp, npnGf> umwg4.nu.'i bG GmJGwGmG 
4.p6w4wq.pw4wG gmgwGpzGbpp hwuwrlfltlwG wri11JmGemu: 

2. 1wpwpbr,w4wG ub6mJ}JmGGbp, npnGf> ppbGgpg Gbp4wJwgGmu bG 
mwr,wGmG 4.p6w4wq.r,w4wG gmgwGpzGbr,ti hwuw11riuwG wr,rumGf>: 

Unw2tiG tuupp hwpwpbr,w4wG ubomJ}JmGGbppG 4.br,wpb11mu bG. 11ti
Gwuti4wJn. uuwGwJtiG WrlW2Wfl[lWGep , uuwGp 4wmwr,uwG, 4wnmgt.J.w6-
f>P , 4nnrt1rGwgpwJp u hwubuwmuwG hwpwpbpw4wG ubompJmGGbfllJ: 

l.JnqGwGmG gmgwGpzGbrti hwuw11r,uwG wr111mGf>G tirbGpg Gbr,4w
JwgGmu t pwquw1..4wmp4 hwr,wpbpmpJmG (4npow4pg) , n11a gmJg t mw
LPU , J}b f>WGti wGq.wu t hwubuwU14.nri ubompJnLG[! ubo 4wu tt,nep pwqti 
UWJpG ubomJ}JmGpg: UflflJnLGf>Q 4wpnri t Wf1UlWhWJUl4.hL U1n4nuGb11n4. 
gmJg UlWLn4., pb f>WGp um4nu t 4wqumu hwubuwU14.nri ubompJmGQ 
pwqpuwJpGp hwubUWIJl nLJ}JWup: 

'JjJOwlfjJf.twJ/J hwµwpbµwf./wO Lfbomµ;muo pGnq}wq.11mu t b11unLJpll 
41n41njumJ}JmGG aum dwuwGw4ti : UJG gnLJg t UlWLPU, pb ewGti wGqwu t 
w4.bLwgbL (4wu C.4.wqbL) bpt..mJJ}P owt.J.ww nr,nzw4ti dwuwGw4whwm-
4.womu: 'lpGwup4wJti hwpwpbr,w4wG ubomJ}JwGG wG4.wGmu bG Gwt.. 
w!Sp qnpow4pg: U6p q.npow4pg(! 4wrihLti t hwz4.wp4bL mn4nuGb11n4.: '111w 
hwuwp hwpwpbr,mpJmGGbp[! pwqUWUjW1J14mli bG 100-n4.· wG4.wGbLn4. 
WJG w6p 1J1bu1..4bp: 

'l1U = CGJ}wgti4 uw4wp11w4 
l.Jwtunr,11 4wu pwqpuwjpG uw4WflflW4 

ITJfwOw;jJO wnwpW!JfJWUJ?/1 {U/fWU/J) hwµwpbf1wf./w0 Lfbomµ;muo gm
gwGrzti lllLWGwJpG ubOnLJ}JWG ( Yuu. ) hwpwpbflnLJ}JmGG t Gwtunfl'l dwuw-

Gw4wzp2wGti flflW tt,wumwgti ubomJ}JwG(! (Yo). 

(i + 1) dwuwGw4wzri2wGti hwuwp lllLWGw4.np4.w6 uw4w1111w4 . 
'flU,lf = · 

i-[l'l dwuwGw4w2112wGmu 61:rne pbp4.wo uw4WflflW4 

ITJfWU/1 l/WlIIW{JUWU hwµwpbµwf./w{j Lfbomµ;muo gmgwGtizr tt,wu
UlWQP (hwz4.bU1m) ubomJ}JwG ( y1 ) hwr,wpbpmJ}JmGG t GnLJG dwuwGw-

4wzr2wGp 'lflW lllLWGWJpG ub6nLpjwG ( y llj[. ) hbUl: 

lf 
(i + 1) dwuwGw4wzr2wGmu llbnf> pbr,4.wo UW4WflflW4 'T)41 =~_:_.--:c..._~~--'--=--=-~~--'---''---'-~~~~~~-

(i+1} dwuwGw4wzri2wGp hwuwp lllLWGw4.nr,4.wo uw4wpflW4 

'flLWGWJpG WllW2WflflWGf>p, lllLWGti 4WUlW[lUWG u 11tiGwur4wJp hwpw-
pbpw4wG ub6nLJ}JmGGbp[l upuJwGg hbUl 4w1..44.w6 bG hbUluJWL 4bp1..4. 

Y1 Yun. Y1 . -=-·-. 
Yo Yo Y llll -
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Or~Ciw(I: tGpwflpbGf> wnuU1pw4wG .'.jlpJlUWJp 2ri2wGwnmpJmGQ 2002 
p4.w4wGpG 4wqtlbL t 2.0 Ulflfl. t111wu: Cm4wJmu 6uw4.np4.wo upmmuGbrti 
4.b[lLnLOmJ}JmGpg hLGhLn4.· .'.jlppuwJh rtb4w4.W[lnLJ}JmGG tlpw4wG t hwuw
pmu hw2nr,11 UlWpmu zp2wGwnmJ}JntG(! hwugGbL ut1G1t.. 2.8 Ulflfl. flJlWUp : 
UJdU bGJ}Wfl[lbGe , n11 .'.litiflUWJP 41wumwgp UW4WflflW4(! 2003 J}4.W4wunG 
4wqlibL t 2.6 Ulflfl. 'lflWu: 

UJ'l flbUjf>nLU lllLWGp (l..4LWGWJpG wnw2w11pwGf>ti) hwr,wpb11w4wu 
gmgwGrza 44wqup· 

'flU1U = 2·
8 

· 100 = 140%, 
2.0 

nu4 lllLWGp 4WUlWflUWG hwr,wpb11w4wG ubomp1mua· 

'T)41lf = 2·
6 

· 100 = 92.9%: 
2.8 

'lpGwup4WJh hw11wpbpw4wG ub6mJ}JnLG(! 4wJ1bLP npnzbL' bLGbLn4. 
lllLWGh, lllLWGp 4WUlWf1UWG u 11rGwup4wJn hwpwpbr,w4wG gmgwGtiz
Gbrh 41ntu4w1..44.w6mpJmGtlg. 

'11LJ = 'l)U,LJ · 'fl41lf = 1.40 · 0.929 = 1.3 4wu 
2

·
6 = 1.3 : 

2.0 

9WllntgtjWOJ?/J hwµwpbµwf./w{j Lfbomµ;muo pGmpwq.11mu t hwuw4-
gmpJwG aG11hwGmp OW4.WLP ub2 wnwGllpG tuupbrti Ulbuw4WJ1WJ1 4zrna: 
UJG w11mwhwJU14.mu t Lib4ti uwun4. 4wu U1n4nun4. u hwz4.wp44.nu.'i t 
tuupw4.np4.w6 lI14.JWLGbph hpuwG 4.JlW . 

41U = 1wuw4gmpJwG npt..t uwun Lipw4.npGbpp pp4. _ 10
0

: 
Ulipnri2 hwuw4gmpJwG upw4.npGbpti aGt1hwGm11 J}P4. 

(4wu hwm4wGrzti OW4.WL) 

Or~Ciw[I: 'lpmbGe 3.1 wrumuw4(!: Urumuw4r 4.bp2tiu UJmGw4mli 
hwz4.w1144.w6 U1n4nuGb11G ppbGgpg Gb114wJwgGmu bG 4wnmg4.wOf>p 
hwpwpbpw4wG LibompJmGGbp: 

Urumuw4 3.1 
Uwrq~ hw&lwfuwnCi OtrfJlO wrrumot~ ~wnnLgl(wtrfn 2001p. 

3490 
4452 
1099 

38.6 
49.2 
12.2 
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l.iwnmg4WO.EJl JnL(1W,EWCi!.JnLfl hWflWpbflW4WCi UbOnLf}JWCiCi wCi4w
Cimu b(i u,/;uw{jWf]W/11/z/m: PnLnfl l!lbUW4WflWfl 4ztmCibflJi q.nLUW[l[! uJizl!l 
hw4wuw[l t 100-Ji: · 

'-lnnf]f}/7DwgfJw1fJ hWf]Wpbf]Wl/WD u/Jamp;mDD W[ll!lWhWJUlnLU t ub4 
wupn112mPJWCi b[14m uwuJi p4w,ewCiw4Gbflp hwrwpbflnLPJnLCi[!, WJupCi_eCi· 
gnljg t UlWLJlU, pb uJi2JiCimu mumuCiwuJi[14_nr1 hwuw4gmpJWCi uJi ~upJi 
upw4n[1Gb[1Jig _ewCiJiuG bCi pwdJiG [!G4Gmu UJnLU ~Upp ub4 , UlWU 4wu 
hWflJnLfl uJiw4n[1JiCi (0[1JiCiw4' _ewGJi ownwJnrt t [!G4Gmu 100 pwCi4nrJiG): 

=rwu/Juwmuw{j hwf]wpbf]Wl/WD u/Jamp;ntDD JirbGJig Gb[14WJwgCimu t 
UlW flPbfl opJb4mGbr (ObnCiw[l4nLf}JnLG' -l> JiflUW, 2fl2WCi , UW[lq, bfl4'1fl) 
pCimpwq.rnrt uJiliCinLJCi pwgw[10w4 gmgwGJi2'1 hwf1Wpbf1mpJmCiQ. 

,,LJ == «U » opJb4mu pGmpwqrnrt gmgwGJi2 : 
«P» opJb4m[! pCimpwq.rnrt gmgwGJi2 

Or~Ow4: 2000p. l!l4JWtGbrmt.l nmuwumwGJi pCiW4inLPJWCi u_Ji2JiG mw
rt4wG pJit.lC! 4wqubt t 145 utG. UWfl'l, ULJu-JiG[!. 275, 1Ci114wuU1wGJiG[!. 
1002 u{Ci. UWfl'l, '.:>JiGwmnwCiJiG[!. 1275 UL G. uwr11: UJuL4Jiun4., UlJu-Ji 
pCiwl.iinLPJWG pJit.lD nmuwumwGJi pCiw4inLPJWG p4.JiCi q.b[lwqwGgb1 t 1.9 

wGq.wu ( 275 ) ,G114wul!lwGJiG[!' 6.9 ( 
1002 

) , '.:>JiCiWUl!lW CipG[f 8.8: 
145 ' 145 

,wrwpb[1W4wCi ubompJmCiCibrJi bf14[ln[111 ~mup[! 4wqumu b(i fJD
u,/;[jufJtjmp;wD hWf]Wpbf]w {jwD u/JantpjnL {j{j/Jf][J." r UUl b Ci uJi ll mp J w G h w flW
p b rw4wCi ubompJmCi[! pGmpwq.rmu t mumuGwuJirL(nrt brlinLJpJi 4wu 
q.n[lO[!GpwgJi mw[1w64.wompJwG wumJi6wGQ Li JiflbGJig Gbr4wJwgCimu t 
mnumuCiwuJiflt.lnrt gmgwGJi2'1 hw[lwpbrmpJmCi[! 11rwG pGn[ln2 uJi2w4.wJ-
f1'1 !WtpJiCi. 

«U » b[llinLJPC! pCimpwq.[lnrt gmgwGJi2 . 
r,LJ = «U » b[llinLJpJi UlWflWOUWCi uJi2w4.WJfl[! pCimpwq.rnrt gmgwCiJiz . 

Or~Ow4: 2000p. 4bf12'1G qpwri.4wompJwG ownwJmpJmGmu hw2-
4wnuwG 4wGqCiwo ,ew11w_ewgJiGbf1Ji pJi4[! 4wqub1 t 1037 hwq. uwfl'l, Jiu4 
ObnCiw[14nLpJmGGb[1Ji 4nrtuJig hWJUlW[lW(1WO J}WtpnL[l mbri.bflJi pJiL(u' 610 
hwqw[l: uzwGw4mu t , n[l JnL[lW,EWCi!,JnL(1 100 iqpw11L(woJiCi QCi4Cimu t 59 

wqwl!l mbrt ( 
610 

-100 ): 
1037 

1W(lwpbflW4WCi ubOnLJ}JnLCiCibflJi WJU ~upmu Cib[lWl14nLU bu pCiW4inl·· 
J}JWCi ub4 2Gt'1Ci [!Ci4Cinrt pn11w[l44.wo w [1UlW'1flWU.EP ow4.w1Ji , uGG11wupb[l
.E'1 l.i ni L4W[lbCiwJJl[i Wl4[1WCi_eCib[1Ji UL4wnuw(i gmgwCipzCib[l[!, p(iwl.J!nL· 
pJwCi CiJmpw4wCi Li u2w4mpwJJiG pwflJi.EGb[lnt.l wL4whn4.4.wompJmCi[! , 
w[ll!lW'1flnLPJWG l!lb~GJi4w4wCi qJiCi4wompJnLCi[! Li nbum(luGbpp Wfl'lJnL
Ciw4bm oq.mwq.n[lomuu pGnLpwq.rnri. gmgwGJizCibfl[!. 
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Ufll!lW'1flWCi.EJi pn-
11wf14uwCi gmgw
GJi2D pGw4inLPJWCi 
ub4 2Gi'1 hw24n4. 

nf1n2w4Ji mbuw4Ji w[1mw11rwG,eJi mwnb4wG 
pnri.wr4nll'iQ pCibrtbG Wf1mwhw1mmp1wup 

PCiw42mpJWG uJ,2JiG mwnb4wCi PMC! 

PCiw4tnLJ}JWCi WL4Whn4.4w -
ompJmCiQ GJmpw4wG Li 
u2w4mpwJJiG pwrJi,eGb[ln4 

rGU1bGup4.mpJwCi hwf1wpbnw4wG gmgwCiJizubflCi wnmwhwJmt.lmu bG 
mn4nuCib[1n4., L4[1nuJi1ub[1n4. Li L4f1n11bgJiuJi1Gbnnt.1.: 

U~2~0 lllitmLpJnLOOtr: UngJiw1-mGmbuw4wCi hbmwqnmmpJmGCibnmu 
oq.mwqn[164.n11 4.Ji6w4wqf1w4wG gmgwGJ,zCibrJi wnw4.b1 l!lwnwol(wo Oli[! 
uJi2JiG ubompJmGG t: 

Ut,pt,D u/Jamp;mDD QG11hwGrwgGnri. gmgwGJi2 t , nrQ pGmpwq.nmu t 
mwmwu4.n11 ,ewGw4w4wu hwm4wGJi2'1 mJil.4'14 uw4wn11w4o hwuw4gm
pJwG ub4 uJiwt.lnrJi hw24.n4., dwuwCiw4Ji Li LnbrtJi nrn2w4Ji L4WJtlwCiGbnmu: 

'-lJi6w4wq.[1W4wG uJi2JiGJi opJb4mJi4.mpJnLCiQ Li LnJ,L4w4wGmpJmuG 
WL4Whn4.L(mu t uJiwJG nrn2w4Ji l.ljWJUWCiCibrmu: Unw2JiG' uJi2Jiu[! hw2-
L(wf14t.lmu t n[1w4wL4bu hwuwubn hwuw4gmp1wG hwuwr: ,wuwubn 
hwuwlrnmpJmG umwGw1m hwuwr wuhrwdbzm t Ln4JWLUbflJi ~upw-
4.nrmu, WJ'l l4WU16wnn4. tL uJi2JiGJi hw2t.1.wf14C! qmqw4g4.mu t ~upw-
4.nruwG ubpn11Ji hblll : b[14f1nr11· uJi2JiuCibfl hwz4.w[14b1m hwuwn oq.Lnw
q.nroqmu bG qwGqqwowJJiG Ul4JWLGb[l : lJbo p4.n4. tlJiwt.lnnGbrJi (qwGq.-
4.wowJJiu Ul4JWLUb[1Ji) hJitlwu 4.flW hw24wr44.wo uJi2Jiu ubompJnLUnLU, 
L4Wl!lwhw4w(i L4WU16wnubrnl( l4WJUwuw4.nrt.1.wo, hwLn4wuJi2'1 ubom
J}JWU UlWUlWCimuubfl[! uwr4mu bu Li hwG11bu t C+WLPU wupn112 hwuwlj
gnLpJwCi QCi11hwCim[l hwLn4mpJnLUQ (hwm4wuJi2'1 Ln'1L4'14 !WLPQ): 

lIJi2JiCi ubOnLJ}JnLUQ up2Ln wCi4wCiw4w[i t. WJG muJi uJil.iunqG !WtpW-
4wGmpJmCio , JiG2 Li hwuw4gmpJwCi wnwGOJiG uJiwL(nnCibflJi hwU14wuJi20 : 
Qn[1ouw4wG wz~wLnwu_eub(lmu Li q.JiLnw4wCi hbLnwqnLnmpJmGCibrmu uJi-
2JiGubrG oq.Lnwq.nrob1m dwuwCiw4 wGhrwdbzLn t G4wlllJi mCibuw1, nr uJi-
2'1G gmgwCiJizCi wrmwgn1mu t mumuCiwuJif1L(nri. hwuw4gmpJwCi mwrpbfl 
uwubf1Ji wnwGOCiwhwLn4mpJmGCibf1[! : UJ11 L4WLn6wnn4. tt hwuwubn hw
uw4gmpJwCi QG11hwGmr uJi2JiGCibnQ hwliwtfl4.nLU bG hwuw4gmpJwG 
tlwubfl[! pCimpwq.rn'l ~upwJJiG uJi2Jiuubpn4.: 

SGLnbuw4wCi hbmwqmnmpJmCiGbrmu oqmwq.nn6mu bCi uJi2JiuGbrJi 
br4m 4wl!lbqnrJiw. 

• wumJi6wGwJJiCi uJi2JiGCibp, 
• 4wnmg4wopwJJiG uJi2JiGGbp: 
Uumt,lfwDw;fJD ut,pt,DDII[1/1D 4.brwpb[1mli bCi . uJi2JiG p4wpwGw4wG[! , 

uJi2JiG hwf1unCiJ14U, Li'12'1G ,ewnw4muwJJ1CiQ, cl'12J,G bf14nw2wtpw4wGo: UJG 
ubompJnLCi[! , n[1Ji hwuwr hw2t.1.wf14t.lmu t uJi2JiGo, G2wGw44mu t X ; UlW-
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11ml, J,ul! llJ,2J,Gcf x -nit: lizwGwl!uwG WJUL4j,uj, bri.wGwl!o gm Jg t mw LJiu 
uJ,2J,GJ, 6wq.mllo LinGLiflblil llb6mpJmGObpj,g: i.l.bpuj, q.6J,Lio tun11hp11wGzmll 
t wOhwmw4wG wpdbpObpj, llJ,2J,OwgllwO q.nr,6oGpwgo: ~w6wfuwl.jwfJm
p;mu[!, wJuj,Gpff hwlill!wOJ,zj, wOhwlilw4wO wr,dbpObpj, 4p40itnri.m-
~1mG[!, OzwOw4itmll t f lilwnnit: 

UJ,2J,G ub6nL~JnL0Gbpj, pwOwoubpO Ulf1Wg4mu bO WUl.flj,6w0wJj,G llj,-
2J,Oj, hj,llwG itriw , npj, hwllwp nr,nzj,! ~mG4gj,w t hw011J,uwOmll hbliluJWL 
hwl,lwuwpntll[!. 

i=I 

UJ,2J,G ub6nq;1mGGbpj, lilWJlpbJl lilbuw40bpO ul.flwgitmll bO k wul.flj,-
6wGJ,g 4wtuitw6: '\r,wOg pwGw<'.lubflO Gbr,4wJwg4w6 bO WrJ.Jntuwlj 3.2-
mu: UrJ.JnLLiw4 3.2 

Uusf\fiwCiwJ~Ci ll~2~Ci ulibnLpJnLCiCilir~ pwCiwllLtro 

k-j, UJ,2J,Gp ut,2J,GJ, pwOwauo 

wr,dbpQ wGLj_wOmllo wwna \.pmlw6 

n _ I,f; _ I.w; 
-1 ,wpllnOj,4 x=-- x=--1-,x= l 

I_!_ I. - f; I. - w; 
X ;. X · xi 

I 

bp4JlW!W· 
0 lfJw4wO X = ~x , · X2 · ·X n x=I.t, Xf1 • Xf1 . ·X f" -I 2 n 

@4wpw- - I.xi _ I.x;f; I.x -w 
x== 1 I 

1 Ow4wG x=-- x==-- , 
n If; LW; 

f2wnw4m- II 2 . 

2 uwJj,0 -Fn x=, 
X; L 

x= --
IL n 

I 

I 
! 

rOtL.4bU bpumu t 3.2 WrJ.JnLUW4j,g , 4z11itw6 llJ,2J,OObp[! hwzitj, bO Wll
Omu hwlil4wOJ,zj, wpdbpObpj, w11wGoj,G lilWJlpbr,w4Gbpj, lilwppbp plJ.w-
12wOwl!Gbp, WJll L4Wlil6w11n4 tL JntpwpwG!JntJl lilWJlpbpw4 «4zn4mll t» 
QUlil j,Jl hw6wtuw4wOmpJwG: ,w6wtuw4wOmpJmOObpo ( f ) lillLJWl 11bL4-
pntll Lin!itmu bO Lfft6wl.jwqpwl.jwu l/zftnubp 4wu tlftp/70/7 l/zftnubp: Uw4wJO 
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wOhr,wdbzlil t hwzitJ, w110b1., nr, itJ,6w4wq.r,w4wG 4zj,r1G witb1.J, LWJG 
hwu4wgmp1mG t, pwG hw6wtuw4wGmpJmGo: npL4bu 4zj,n 4wr,nri. t 
OQ.lilWq.nr,64b1. nr,lit WJl llb6mpJmG (WrJ.JnLUW4 3.2-nul WJG Gzitw6 t w -
nit): UnwG<".lj,G lilWJ1pbpw4Gbr,j, hw6wtuw4wGmpJmGGbr,o 4wr,nri. bG wr,
u,whwJ~llbL n! llj,wJG pwgwp6w4 llb6ntpJmGGbr,nit, WJL Gwli hwr,wpb
r,w4wG hw6wtuw4wOntpJmGObr,n4 (lilbuw4wr,wr, 4zr1nit): 

,wui4wGj,zj, uj,liOnLJG wOhwlilw4wG wr,dbeObpj, k wulllj,6wGJ, tnwr,
pbr, wpdbJ2Gbpj, hj,llwO itriw hwz4.wr,44w6 wutnj,6wGwJj,G llJ,2J,GGbr,J, 
llb6mpJmGGbr,o uj,llJwGg hw4.wuwr, !bG: nr,ewG pwp<".lp t oJ, 2J,GJ, k 
wumj,6wGo, wJ11pwG llb6 t uj,2J,Gj, llb6mpJmGo. 

Xeum. > x,HIWj!. > xbf14. > Xhwriu.: 

. UJ,2J,Gj, oGmr,uwO hwpgo JmpwpwO!Jmp wnwG<".lj,G 11bL4pmu tm64.mll 
t b1.0b1.n4. hbmwqnmmpJwG tu011r,J,g, mumllGwuj,p4.nri. bplinLJpj, GJmpw-
4wG pGnqpj,g Ii b1.w4bmwJj,O mbri.b4wtn4.ntpJwG wnljwJmpJmOJ,g: UJG 
pwri.4wgw6 t llj, pwOj, lfJmtJ,g. 

1. npnzJi! gmgwGJ,zj, uwhllwGnul, wJuj,Geo· wJG uG11hwGpwgGnri. 
gmgwGJ,zj,, npj,g 4wtut.lw6 t uJ,2J,G llb6mpJmGo: 

2. nr,nzJi! gmgwGJ,zj, llwpbllwmj,4w4wG wr,tnwhwJuimpJwG npnzmll : 
3. UOhwmw4wG wr,dbpObr,j, lfJntuwr,J,Gmu llJ,2J,G ub6mp1mGGbpn4.: 
4. UJ,2J,Oj, hwlJ.wuwpllwG 1.m6nul: 
,j,llGw4wG 4wGnGo mtlJwL 11bl..4emll 4wJwGmll t GpwGmu, np uj,2J,GJ, 

hwllwpj,rn u hWJLnW[lWJl!J GbpljwJwgGnri. ub6ntpJnt0Gbp[! L4btnp t mGbGwG 
npnzwljj, mr,wuwpwOwljwG J,llwum: 

UJ, zwpp 11bL4pbpmll uj,2J,OJ, npnzmllo hwr,uwp t J,r,w4wGwgGb1. 
tl/7p/7fJ/7 b1wl/btnw;/7fJ hwpwpb[]w/.jgmp;wfJ (Ub,) ljwll 1111w 1I1J1WUW
pwGw4wO pwGw<'.llij, uJ,2ngn4.. 

LJt,= q.mllw(lwJj,0 wr,dbp 4wll uj,2J,GwglJ.nri. hwtnljwGj,zj, 6wlJ.w1. . 
LJj,wlj_npGbr,J, pj,4. ljwu hwuwljgmpJwG 6w4.w1. 

Ungj,w1.-tnGmbuw4wG 4br,1.m6ntpJmGmu oq.tnwq.nr,61,lnri. Jmr,wewG
l.JnLJl gmgwGJ,zj, hwuwp 4wr,b1.J, t 4wqub1. uj,wJG ub4 6j,ztn uj,2J,Oj, b1.w-
4bmwJj,O hwpwpbr,wljgmpJmG: UJ,2J,Oj, b1.w4btnwJj,G hwr,wpbr,w4gm
PJWG J,pwgmllo 4wtu4.w6 t wJO pwOj,g, pb J,01L4bu bG Gbp4wJwg4.w6 
b1.w4bmw1J,G LnlLJWLGbpu: LmGljpbtn 4j,6w4wq.pw4wO gmgwGJ,zGbr,J, ub-
6wuwuGmpJw0 hwzlJ.wfllJO hj,u0lJ.w6 t llJ,2J,G wq.r,btnwJj,Gj, , llt,.2J,G p4w
pwOw4wGj, ljw u uj,2J,G hwpunGj,4j, oq.tnwq.nr,MwG lJ.r,w: 

Pn1.n11 uJ,2J,GObflO, pwgwnmpJwup uj,2J,G wq.pbq.wtnwJj,Gj, , 4wr,nri. bO 
hwz4.wp44.b1. bpljm mwppbr,w4n4.· 4zn4.w6 u 14n4.w6: 

OrJ,Dw~: ,wz4.wp4b1. uJ,2J,G wztuwtnw4wp60 PC br,be obnGwr,4m
PJwO 4mr,4w612n4., WrJ.Jntuwlj 3.3-j, mtlJwtGbpj, hj,uwG 4.pw: 
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Urumuw4 3.3 
PC btnnwr~nLpJnLOOtr~ wcruwswttwrbn 

~tmGwri- UririJmGwpbpw- Uztuwuiwi.twri?iti UJ,2J1G wztuw-

4mpJmG WflUlWf'lllWljWG wuuwt.iwG ~nGrin, mwi.twraQ, 
wGaGw4wqtlj, hwq. 1111wu hwq. 1111wu 
ehtln, ownn 

u 1 2 3 

1 270 5648.4 20.92 

2 121 3327.5 27.50 

3 229 5175.4 22.60 

CGnwobGn 620 14151 .3 -
n11n2bG.Q uj,2J1Gj, bLw4blllWJj,G hwpwpbriwt.igmpJmGQ «llp2J1G wztuw

mwi.twria» gmgwGJ,zj, hwtlwri: UG4wtu ubri lllllWUW'11lmpJwG lllW4 
q.lllGt.lnri u,t.1.Jw1Gb11J1g, uti2J1G w2tuwlllw4.w11aQ t.iwrinri t Ulllwgi.tb1 uj,wJG 
hblllL.JWL hw11wpb11mpJwG uj,2ngni.t. 

Uzj"uwlllwt.lwriati wupn112w4wG ~nGri . 
Ut1= . 

UGaGwljwquj, oG11hwGm11 PPt.l 

tGpwriribG.Q, nri ubq hwJlllrij, bG upwJG 3.3 wrumuwljp 1-j,G L. 2-1111 
uJmGw4GbriJ1 lllt.l.Jw1Gb110: UJri uJmGw4Gbriti hwG11wq.muw11GbrQ Lllwrm
Gw4mu bG tlJ,2J,Gj, hwzi.twrit.iuwG wGhriwctbzlll ub6mpJmGGb11Q: Oq.mt.lbG.Q 
t.1/Jp/Ju wq.(1bQWl11WJ/JU/J pwGwaL.j,g. 

X= L,Wi = 14151 .3 =22.82 hwq. 1111wu: 
I.f; 620 

nrnnbrf wi = xifi , 
X; -U llr2ruwg4n11 hwlll4Wlir2r lllW[1pb[1W4Ci t , 

fi-(j i-[l(l ll1Wflp0f1W4r 42rn(! : 

tpb ubri lllflWUWijflnLPJWG mw4 b(i q.lllGi.tmu uj,wJG llJ12J1G w 2tuwmw
i.tw11ati L. w2tuwuinriGbpj, pi.ti, i.tbpwpbflJWL mt.1.JwLGbriQ (1-pG L. 3-riri uJmG), 
WlJ.lW ubq hWJUlGj, t b1wljbU1WJj,G hw11wpb11w4gmpJWG hwJU1WllW[l[} . pWJg 
hwJlllGJ, lt 1111w hwuw11J1m: Uw4wJG w2tuwmwi.tw116J1 ~nG11Q t.iwrbLti t 
utnwGw1 uti2tiG w2tuwlllwi.tw116ti L. 61:inGwrit.impJwG wGaGw4wquj, Pt.lti 
WJ1UlW'1JlJWLJ1 uj,2ngn4: UJ'1 L4Wlll!SWnn4 tL !]GijhwGmp uJ,2J,GQ 4wrnri t 
hwz4.w114tl.bL 4zni.tw6 uJ12tiG pi.twpwGwljwGp pwGu.i<'iL.nt.l. 

x= I,xifi = 20.92 -270+27.50 -121+22.60 -229 = 22_82 hwq. '1rwll : 
I,fi 270+121+229 

tt.j,!Sw4wq.pmpJwG lJ.lJlW4lllJ14wJmll pp 4J111wnmpJmGG t uu,wgb1 GwL. 
U/Wf1Q {1i/2m./wa) t.1/Jp/Ju pifwpwuwqwli!J. 
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- I.xi X=-
n 

n11Lnbrf n - hwowljgnLpJwCi 6wi.lwLCi t: 

UJl'l uj,2J,GG oq.u,wq.npoi.tnu) t WJG ijbumbrimu, brp 42J1nub[1[! pwgw-
4wJmll bG (hwmljwGJ12ti JnLPW.QWCi~mr U1W[1pbriw4 hwG11plJ.lnLU t Uj,WJU 
llb4 wGq.wu) t.iwu hw4wuw11 bCi uj,uJwCig: 

UJctU bCipw11rbG.Q, nr ubr lllJ1WUW'1[1nLpJWU u,w4 bu q.u,Gi.tmu Uj,WJU 
w2tuwmwi.twraJ1 ~nG11ti L. wG6Gw4wquj, uJ12J1G w2tuwmw4w11ati 4b11w
pb11JWL mt.1.Jw1GbrQ (3.3 wrumuw4i, 2-rri L. 3-rri u1mub11Q), wJuj,G_gG 
hwJtnGJ, t b1wl.ibU1WJj,G hw11wpbpw4gmpJWG hwuwrtim , PWJ9 hWJU1Gj, 2t 
1111w hwJmwriwr[!: UnwG<'ij,G atmGwp4nLpJwG w2tuwmn11Gbrh PP4Q 4w
flbLJ1 t umwGw1 w2tuwmwt.1.wr6J1 ~nG11J1 L. uti2J1G w2tuwmw4wpaj, hw11w
pb11mpJwtlp: UJ11 11blJ.l.Qnul, QUU1 bpb.Q abnGwrit.impJwG uti2J1G w2tuwmw-
4w11ati, hw2t.lwr4C! t.iwmwrii.tmu t l/2nifwa t.1/Jp/Jli hwµt.Jnli/Jl//J pwGw6L.ni.t. 

- I.w; 5648.4+3327.5+5175.4 
X =, Wi = 5648.4 3327.5 5175.4 = 22·82 hwq. '1f1WU: 

"- - + + - -
X; 20.92 27.50 22.60 

1wi.tw uwri 42tinGbpj, (w) 111:ilJ.l.QnLU up2J1Ci gmgwGJ12ti hw2i.tw114D 
t.iw11n11 t ljwmwpt.lbL U/Wf1Q (11/ni/w<f) t.1/Jp/Jli hwµt.Jnli/Jl//J pwGw6L.ni.t. 

- n X=-1-: 
I.-

xi 

'-t.bpnG2JwL 011J,Gwljmu ubG.Q oq.u,wq.nrobgj,G_g uJ12J1GGbrJ1 mw11pb[1 
aL.bp, pWJg uu,wgwG_g uj,L.GmJG lJ.lWU1WUr,JWUQ: 'lw lJ.lWJUWuwt.lnrt.lwcr t 
upwGn4, np ljnG4pbm lllt.l.Jw1Gb11J1 hwllwp wtlbu wuq.wu J1riw4wuwgqmu t 
Uj,c;?j,Gj, b1wljbmwJj,u Uj,L.GmJG hw11wpb11w4gmpJmG[!: 

VJ12tiG ubompJmGGbpQ 4wrnri. bu hwzi.twr4t.lbt 11tiu4rbm L. uJ,2wLtw1-
EWJj,G t.lwriJ,wgj,nG 2w112b11J1 hwuwri: CCiri npmu , hw2t.1.w114C! Ltwmwrii.tmu t 
42n4w6 uti2J1G p4wpwGw4wGni.t: 'l-J1u4riblll 2w11eti hwuwr tmlJwL pwuw
aL.u oq.u,wq.nricr4mll t WJUlJ.lbU , J1Ci2L4bU pbrii.twcr t.lbrmhJ12JWL orij,uwLtnu) : 
VJ12w4WJEWJj,G 2wriemu uti2J1Gj, hw24w114uwG hwuwr nrnzi.tmu b(i li J,2w-
4wmJ1 ub2lllbrtti ubcrmp1muubri1r 

Or~Ow~: npnzbL uwriqJ, pGw4lnLPJWG tlb4 zGlJ1G [!u4Gnrt b4wull1j, 
dJ12J1G wuuwljwu ubcrmpJnLU[! 3.4 wrumuw4J, mt.1.JwLubpni.t: 

'lpw hwuwp t.iwmwpbG.Q hbmL.Jww. 
1. qriwugbG.Q U1LUWL up2J1Gti bLW4bU1WJj,G mpwuwpwGwljwG hwriwpb

ri wljgmpJnLCi[! . 
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Uupnri.2 pCiw4tnLPJWCi wt.'ipnr12w4wu 
rirwuw4wCi b4wunun = 11rwuw4wG b4wunu11 

Lib4 zCitti hwzt.lml PCiw4~mpJwG oG11hwCimp Ptitl 

2. ~wm4wuti2ti uti2tiCiwgt.lnri. wpdbQQ GzwCiw4bCiQ x-ml., tiu4 u,t.lJwL 
hwm4w utizti 4ri4GLiwCi hw6wtuw4wCimp JmCicf f-m.t: 

Urumuw4 3.4 
Uwrqp J![iW41nLpJw0 pwcfunulO (!US llb4 c01f,O (![i40n11 l:i4wllsp 

llp2pO wlluw4w[i 111:itmLpJwG 

LJb4 zG!tiu oCi4Cinri. uti2'1G wt.'iuw4wG PCiw4tmpJwG Plit.lC!, u, n4nunt.l 
b wllm ubom mCi I hw wll G wubCi Ci WLilUWU 

UtiCi!l.t 4 30.2 
4 - 6 24.4 
6- 8 16.7 
8-10 10.5 
10- 12 6.5 
12 - 16 6.7 
16-20 2.7 

20 ti w a 2.3 

3. ~wCiti nr Li'12tiGwgt.lnri. hwU14wCiti2ti wpdbQCibpQ u,p4.w6 bG 
uti2w4wJQti mbUQnt.l, WL4W npnzbCiQ Lib2U1brt'1 ub6mpJmGCibp[! , WJU!iGeCi· 

, Xu +X4.. 
X = . 

2 

QGI) nrimu, wnw2tiCi t.'iti2w4wmti ub6mpJmCiQ 1..4w1uwGw4wGnpbG 
[!Gl)m.Gmu bCiE hwt.lWUUlfl bfl4fl"flllP ubompJwCio: UJl'l flbL4QnLU wnw2tiCi 
uti2w4wmti umnritiCi uwhuwCiQ hwt.1.wuwfl 4Ltiuti 2 hwq. l)flwuti : Y.bp2'1G 
uti2w4wmti ub6mpJntCi[! 1..4wJLiwGw4wCinpbCi QGl'lmGbCiE Gwtuw4.bp2tiu 
uti2w4wrnti LibompJWCi(! hwt.lwuwp: UJl'l l)bL4£?nLU l'lflW t.lbflliG uwhuWG[! 
44wqui, 24 hwq. 1111wli : Upl)JmGemu umwCimu bG.12 Li'12w4wrnti11'1 ub2-
u,bri.'1 hbmuJWL W[ldbQCibp[l ( x' ). 

3 5 7 9 11 14 18 22: 

4. PCiw4!nLPJWCi pt.I.ti flbfl[l l114.JWL flbl4QnLU 4wmw pml'i t Grw 
mbuw4wriwr 42tinCi QCil)hwGmnti Lib2' mn4numt wrimwhwJU14.w6: ,w2-
t.lw114'1 hwt.'iwfl oqmt.lbCiQ I.Qnt.lwo uti2'1G pt.lwpwCiw4wCiti pwCiwoL.i,g. 

_ I,xffi 3 ·30.2 + 5 · 24.4+ 7 · 16.7 + ... + 22 · 2.3 _ 6 885 h .~. 
X = -- = - . wq. flflWu . 

I,fi 30.2 +24.4 + 16.7 + ... + 2.3 

~bu,l.twpwJl, pCiw4tnLPJWG ub4 2Cit'1G oG4Gnri uti2tiG wt.'iuw4wCi b4w
llmm[! 4wqt.'imu t 6.885 hwq. 11rwu: 
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3.2. hJCiri.~rCitr L i.twrdnLpJnLCiCibr 

3.1. n'l-mu Ciwtlpti u wotuti hwCimJpQ 1999-2001 pp. pCimpwq.pt.lmu t 
hbUluJWL u,tl.JwtGbpnt.l. 

Y.wnbLtie ,wCim1~h owt..lw111, u1Ci . u, 
1999 2000 2001 

uwt.lP 305 324 348 
Uomtu 250 258 269 

l.Jwt.lpti WJflUWG 2bpl'impJnLCiQ hwi.twuwp t 45.0 uq.~/4q., wotutiu[!' 26.8 
llq.~/4q.: YWLnWflbL t-lbpwhw2t-1.wp4 1..4wJl'iwCiw4wG t-1.wnb1.l12ti (29 .3 l'iq.~/4q) 
u ppw4wGwgCibL WJll nbumriuGbpp hwliwtuwnCi hwGm.Jpti Lf'lmtintumpJwG 
t-lhflLnt.6mpJmCi : 

3.2. =iWJLnGti bG hbLnuJWL LnLUWLCihp[! 1998-2001 pp. uwpqmu PrtP'1 
WflUlWl'lflnLpJWCi t-1.bpwpbpJWL. 

1998 1999 2000 2001 
U[lLnW1lflt-lb1. t 
~mm~. hwq. Ln 2453 2968 3326 3415 

~wzi.twri4bL 11tiGwuti4wJti hwrwpbpw4wCi ubompJmCiubp[! Lf'l nLf'lntumG 
Lt hwumwu,mCi hwllbt.'iwu,uwCi pwqwJnt-1.: Uu,mq.b1. l)pwug 41ntul.Jw1..4-
t-1.wompJmCi[! : 

3.3. Ut-1.mnl'ibQbCiwCibpp WflLnWflflnLpJnt.CiQ 1997-2001 pp. pGmpwqr,
t-1.mt.'i t hbLnuJWL U14.JWLUhflni.t. 

hwq. hwu, 
1997 1998 1999 2000 2001 

CGl)wubG(! 1132 981 1130 1153 1195 
WJl'l pt-I.mu· 

PbnGWUlWfl 146 141 176 
I 

184 173 
Uwnnwu,wn 986 840 954 969 1022 

,w2t-1.w114bL l)pCiwuti4WJP hw[lw pbpw4w u gmgwutizCibp[! hwl'ibuwm
uw(i hwuLnwLnmCi pwqwJnt.l: LiwLnwflbL hbLnumpJmGubp: 

3.4. "lnri.1..4wmp WflUlWl'lflnLPJWCi t.lbpwpbflJWL hWJU1Gr bu hbUlliJWL 
LnLUWLCibp[!. 

1996 1997 1998 1999 2000 2001 1 
UpU1Wl'lflnLPJWG ow-

114.31 t-1.WL(! , %-nt-l 1995p. 95.5 94.0 84.7 99.8 114.7 
Cil.Jwmuwt.'io 

nrinzbL 11tiCiwt.'iti4wJp hwrwpbflw4wCi gmgwCipzGbpQ hwl'ibl'iwmuwCi 
lf1nLf'lntumG pwqwJnt.l: liwLnwflbL hbmLmpJm.CiCibn: 
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3.5. Pwc:tubUlpf1wljwu QGl.JbrmpJwu lj_wownEubnti 6wlJ.ww 2003p. 
hwuW(lflbLP qubpnlj_ W4_bLW9bL t 5%-n4. L. ljwqlibL t 146 llLCi. llflWll : nrnzbt 
4.w6wneub11ti 6wlJ.wL[! 2002p. hwuwn: 

3.6. UnL.mnwl.JwG 4'PflllWCi 2002p. uuwuwt.1.nnbL t 2001p. hwllbllw
u,mpJwup 2n2wGwnmpJmCiu wt.l.bLwgCibL 14.5%-n4.: Uwhllwuqw6 L4LWGt, 
ljWUlWflnLll[! ljwqllbL t 102.7%: npnzbL 2n2wuwnmpJWG 11tiGwupljwJp 
hwpwpbrwl.JwG gmgwuti20: 

3. 7. Uqu,nqnnowpwG[! 2000p. UWJpupu W4.UlnUbEbuwubnti tirwguwG 
L4LWCi[! qbpwljwmwrbL t 10.6%-mf L4LWLIP9 11mpu qw6wnbLnll 5576 
w4mnubebGw: npnzbL w4.u,mjbEbuwGb11'1 tirwguwu [!LI'lhwump ewGwljQ 
uwJtiu wuupG: 

3.8. :;;Jbnuwrl.JmpJmG[! L4Lwuw4.n11bt t 2002p. wrmw1111wGEti pnri.wn
ljmliQ 2001 p. hwubuwmmp1wup wt.l.btwgubL 18%-n4.: UnLJ1w11nwueti Lt1wu
u,wgti pnri.wpljmu[! ljwqlibt t Gwtun1111 mwrt.l.w ow4wn11wl.Jti 112.3%-o: 
nnnzbL L4twGti ljwlflwpuwu hwpwpbrwl.JwG gmgwGpz[! : 

3.9. ,,-ti Wf'lUlWEPCi wnL.mrwl.Jwu 2112wuwnmpJwG 4.bnwpb(lJWL 
hWJUlGti bCi hblllL.JWL Ul4.JWLGb[1Q . 

(01 u. UUu nn1 wri 
1998 1999 2000 

U[1U1W hwumu 220.5 231.7 300.5 

ubnumomu 902.4 811.3 884 .7 ' 
i 

,wzlJ.wrl.JbL ljwnmg4.w6Eti L. ljnn1111tiuwgpwJti hwpw pbnwl.JwG gmgw
Gpzubp[! : 

3.10. ,wzlj_wpl.JbL ljwnmgqw6Eti L. ljnnr11tiuwgpwJti hwpwpbpwljwG 
gmgwGpzGb[l[! 3.3. tuu1111ti U14.JWLUb(lnq: ,wz4.wnl.Jubnti Wf'l'lJnLueubnti 
hpuwu tl.rw o.L.wljbpt.4bL bqrwl.JwgmpJmGGbr : 

3.11. ,,-mu pctti2l.JGbnti PP4.[! pumpwqn4.mu t hbUlL.JWL 
Ul4.JWLLibpnq. 

Pc:tpzljubr [!UflWUbCi[! 13023 11498 
WJ(l p4.mu' 

fob[1WL4UUlUb(l 3210 3027 
UwG4wpnLJc:tCibQ 1651 1475 

ywu,wpbL pc:tpzljGbrnt.l. puwl.JtmpJwCi wt.4whn4.qmpJwCi lflmtintum-
13JwCi tJ.b(lLnLOnLpJnLU, bpb hWJUlUP t , nn u2LJ1wljwu pGwlj~nLf}JWCi pt,4.Q 
199713. 4bn2tiu ljwqlibL t 3791 .2 hwq. UWflll, WJll p4.mu utiCi~L. 14 UlW[lb
ljwG brbtuwubn' 630.6 hwq., pulj 2001p. t.1.tr2tiu· hwuwt.4wLJ1wutuwGwpwn 
3800.0 L. 508.0 hwq. UW(l'l: 
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PwGlj Uricttpri.pbpp owtJ.wuJ, 
uinn. nn1wn 

State Street Bank 300 
Euroclear 1748 
Citibank 640 

Chase Manhattan 452 
Barclays 283 
Midland 173 

3.13. ,wJmGti bu hbmL.JwL U14.JWLGbril:! 9n11 buti ptnEwu,4.mpJwG 
t.l.bnwpbriJWL 2000p. up EWGp bpl.JriGbrit, hwuwri (g/hw). 

'lwqwtuumwG - 7.2, 
fl-muwumwu - 14.5, 
Ulll., - 25.3, . 
'.JpuwumwG - 33.2, 
uti'lbnLwG!lGbri - 00.1 , 
=!WJWUUlWU - 16.7: 

=!wz t.l.wril.ibL hwubuwu,uwu hWflWPbriwl.jwu ub6mpJmGGbp[!: 

3.14. Pppq.w'lti pwGqnpGbr[! lfl4.JWL 6bnuwnl.jmpJmCinu1 mGbG hbmL.
JWL wztuwmwCiEti uuiwcto. 

Pwut.1.nriti UlWPbLti 001 002 
hwuwnn 

UztuwmwGEti uu,wcto. 
UlWflh 14 9 

flpn2 bL wztuwmwGEti uti2tiu umwcto: 

3.15. :;;JbnuwrtimpJwG pwGL[nrutrti 
l.Jwnq.ti mGti hbmL.JwL mbue[!. 

1 2 

2 3 

003 

11 

3 

26 

004 005 ' 006 

13 8 10 

4 5 6 

74 18 4 

3.16. =!wJU1Cip bu hbUlL.JWL U14.JWLCib[1[! EW'l.WEP bribE zmljwCib[lmll 
upwmbuwlj wt.4pwGEti t,pwguwG t.l.bnwpbriJwL. 
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I b11wuu1wu II br!WUUJWU i 
Cm4w 1 4q-t, qt,Go, 4.wCiw111.tbL t, 1 4q-t, qj,GQ, t,pwguwG qm- J 

uwnn. h. 1111wu , 1111wt'.i I.fl llflWU 

1 85 24 95 1900 

2 75 37 80 2800 

3 80 29 90 2070 

nrn2bL mt.lJwL wi.qpwGet, llt,2t,G qt,Go I Li II b11wtluiw4Gbpt,. wnw2t,G 
4t,uwllJw4'1 hwllwp: 

3.17. l>bpllbpwJj,Ci mCimbumpJmCiCibpj, pw2tumllCi QUI.fl hnri.w4mnp
Cibpj, lwlfit, 2001p. pCimpwqp4.mll t hbmuJWL lfl4.JWLGbpn4.. 

=lnri.w4mnpj, lwlfi[! , Sbuw4wpwp 42'111[! mGmbumpJmG-
hw Gb G hwGm ub , %-n 

Vt,Gll.i 3 18.0 
4 - 5 9.7 
6 -10 13.9 
11-20. 15.5 
21 - 50 18.7 
51 - 70 6.0 
71 - 100 5.7 
101 - 200 7.0 
200- w o 5.5 

nrn2bL '.pbptlbpwJt,Ci mCimbumpJwCi hnriw4mnpj, ut,2'1G lwlfi[!: 

3.18. Pmhj, muwGnri.Gbpj, w11w2w11j,umpJwG 4.bpwpbpJWL hwJmGt, bG 
hblJlliJWL lfl4.JWLGb]1[! . 
~-~ :__-=--~-c-q~tp_w_q_w-=u,....g:-:ti4-:u-:-t fl-:-ll-tn-:b-u-w.--4-w----r-.:.:b-:-:w-:;-:4:=m-:-:L 01= t-.:::m:.p:-:n::-L=u wG mi. Ci b fl ti : 

.:bw4mLLnbLnt, f1Wf1 t.iztinQ ~wljnlLtnbuiti muw- tnbuw4wf1Wfl 4ztiri~ pmhti i 
hWUWfl[! (jn Ob (j hwum ub muwun (jb u~ - ~ 

1 0.12 0.20 , 
2 0.06 0.43 I 
3 0.11 0.08 I 
4 0.09 0.29 . 

nrn2bL pmhj, nLUwGnri.Gbpj, QGri.hwCimp p4.t, tlb2 qbpwqwGgt,4 muw
Gnri.Gbpt, uj,2j,G mbuw4wpwfl 42'1no: 
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3.19. Uwpqti '.pbpubriwJt,G lilUIJlbumpJmGGbpt, 4.bpwpb[1JWL hWJ1J1Gti 
bu hbmliJWL lfl4.JWLGb]1[! . 

Uj,Glu 400 
400- 500 
500- 600 

600 Li w b 

32 
58 
124 
17 

~wuwtuwnu pbfl.QC! uh2h
Gmu ub4 LnCitnbUnt,:JJWU 

hw n , 
111 .3 
89.7 
113.5 
130.1 

nrn2bL Ciw4Gl)bl'l.'1 1 g tlj,2t,G t,GeGwpctbeQ uwpqj, pnLnfl mGmbum
pJmGGbpj, hw24.n4.: 

3.20. Lmpi.qnpwgj,wJt, ub4 pwctwCitlmGet, WfllllWflf1W4wG qnp6mGbm
pJmGG wtlu4.w [!Gpwgemtl pGmpwqp4.mtl t hbmuJWL lfl4.JWLGbpm.t. 

:;)b11Gwri4ml)JnLCi U[llnWf1f10LJ)JLUCi [!Ul)hW- @nri.wf14LJ.w6 Wf1U1Wf1f1WU.Qt, 1 
ump owtuumuutriu, f1pwutiu QCi4Gnrt owtuumuubriQ . 

hwq. nnwu 1muw 
1 2323.4 75 

I 2 8215.9 71 
3 4420.6 73 

I 4 3525.3 78 

nrinzbL pnriwp44.w6 wpmw1111wGej, 1 1111wut,G QG4Gnri. tlt,2t,G 6wtu
umtlCibpG wtlpnri.2 pwctwGtlmGeti 4mp4.w6en4.: 

3.21. '2wri.wet, bpbe hwuwJCieCibpj, hwuwp hwJmGt, bCi hbLnliJWL 
lfl4.JWLGbp[! (lflW(l4.W 4.bp2'1 'lflnLPJWUp). 

=lwllwJCiE h.JCiwJpwG4t, pw- PwdwGumGemtl Ut.lwG11'1 tlt,2t,G 
ctw G tl m Ci!? G b (l j, wt.lwGl)Gbpt, ut,2t,G lwlfio, hwq. 

wtl 
1 4 1376 27.80 
2 9 1559 32.51 
3 5 1315 25.65 

n11n2bL w4.wCil)j, llt,2t,G lwlfio wupnr12 ewriwej, 4mpt.lw6en4.: 

3.22. ::>bnGwp4mpJwG W(llflWl)flWGf>t, nf1W4Q pGmpwqp4.mtl t hbml.i
JWL lfl4.JWLGbpn4.. 

UplJlWl)(lW Ger 
mbuw 

u 
p 
q 

1.3 
0.9 
2.4 
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3.23. PwctCibmt,pw4wu ou4bpmpJwCi bp4m llbnGwp4mpJmGGbpt, 
wpl.IlWr)flLULI.EP pn11wp4nulo pCimpwq.pL[mu t hbl.IlliJWL LilL[JWLGbpnL[. 

:JbnGwn- 2002 2003 
4mJJ1mG I unntnti I unntnti I unntnti wri-

I 
II 

w11tnw1111wGpti W(llIIW(l(lUJCipj, mwrl[lwGpti 
uibuw4W(1W(1 UJ(ldb[l[!, ULG. mbuw4W(1W(1 

n • % wu n . % 
92 130.2 95 
80 67.5 82 

JJnr1.wri44.w6 . 
wupnri2 wnmw- I 
(l(lWCipp W[ldb-

' u Ci . wu 
153.7 
65.4 

OpnzbL wupn112 pwctCibmppw4wu ou4bpmpJLUU 4Lilflt.J.W6JmL[ I unpmp 
Wfll.IlWr)flLUU.EP uti2tiu mbuwt.iwpwp 42ti110 2002 Li 2003pp. hwuwp: 

3.24. Uwriqt, '.jlbritlwubriti hbmwqnl.IltlLUG Wflr)JmCi_eCibrinL[ umwgl[bt bu 
hbmliJWL LilL[JwL Cibpo. 

:hbnuwGbnti tuuph11G (!uui :hbnuw- '-m4.bpti uj,2j,G QLtuw- 4WJJP JnLrJ.WJ-
L'ibl.j 4n4.p L'it,2pCi uiwpbljwCi Cibriti pwGwl.j[! ubl.j ~bri- GmJJJWCi uin-

w Gwui m wG, L'iw hw n 
Ut,Citli 2000 4 417 3.0 
2000 - 2200 9 350 3.3 
2200 - 2400 15 483 3.8 
2400 Li w h 8 389 2.9 

n11n2bL ub4 4nl[ti uti2tiu 4wpCiwl.Ilt.lnLPJnLUQ Li 4wpp tlt,2tiu JnLrtLUJ
CimpJmCio: 

3.25. UL[l.Iln4ntlpt,Ciwl.Ilp wztuwl.IlwCi_eCi wtlutlw 0Cipw91~mtl pumpw
q.ritlmtl t hblilliJWL l.Ill[JWL Cibrintl. 

U4.uin2w- PbnCib(lp LtintuwririL'iwCi U4.uinL'ibpbGw1ti uti2tiG Ub4 mi l.ju 
[lWUJnLCi QG11hwCim11 owtuumu- wuuwljwG pbnGw2ri2w- tiGgCiwpdbp[! , 

Cibnn. hwq. nnwu Gwnme,mGn, m/1.Ju nnwl'i 
1 608.58 4600 18.9 
2 1428.84 5400 29.4 
3 534.60 4400 24.3 

n11n2bL wtlpnrt2 w L[m n4ntlpt,Ciwl.Ilp hwllwp. 
1. Ub4 Lil/4tl tlt,2t,Ci t,Ci_eCiwpdb_e[!: 
2. Ub4 w l[l.IlnzwriwuJwCi wL[Lilnllb_ebGwCibpp uti2tiG pt,L[o: 
3. UL[l.Ilntlb_ebCiwJti llt,2t,Ci wtluw4wCi pb11Ciw2112wuwnmpJmCio: 
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qLnl-tu4 

4t't6Ul.tuqruLtU'L i:iuetuni-ut.tr t'-l 'lr'U'LS =tl'lut.ULtU'L 
i:iuni-@u qrl'l!lubr'C! 

4.1 Ul:ipnriw(lwri gnLgnulril:ir t. sJ1111wJfl(i fuOriflrOl:irfl LDLbnul 

Pwctullw(i cwrfl:ir Li qrwrig (lwnnLgllw(i hriwrfritra : =iwuw4gmp1wu 
ut,wL[npGbriti umn hwlil4wGti2ti wCihwl.Ilw4wCi wpdbI?Cibriti l.IlWflPbrimp
JmCiGbp[! 4nttlnul bG hwm4wCitizti mwl.IlwCimuCibp (t.lwpt,wgpw): UJG wnw-
2wGmu t wJCi pwGti Wflr)JmCi_emu, np wGhwmw4wCi wpctb.eGbpo Jmpw
.ewCivmri wnwCillt,Ci r)b~_emu l\liwtlnptlmu bCi qwGwqwCi l\lint.J. rwulinptlnri. 
LilLUflpbp ~LUJllwCiCibpt, (q.np6nGGbpp) hwuwl.Ilbfl wqri.bgmpJwup: 

Swl.Ilwumuo '1-PLilt.lmu t Ciwli hwuwubn tuupt, uwhtlwCiCibpmu , WJ
ut,CiI?Ci" WJU 4wtl wJCi tuupwtlnriuwG hwm4wGt,2ntl 0Gr1q.6tlw6 tw.'ipnu:i: Uj[1 
mwl.IlwCimuQ, npo 4wtutlw6 1.t tuupwtlnpuwCi hptlJ?mtl [!Ci4w6 q.nrion li
Cibrit,g, 4n1.tlmtl t U/Wlflwhwf/wO lflWlflWOnuI: 

=iwuwubn tuupt, uwhuwGCibpmu LilwmwGuwG mumuCiwut,pmpJmCi12 
bGpwri.rimu t hbmliJWL hCiwp.eGbpt, oq.mwq.np6muo. tlwpt,wgt,nCi zwripj, 
(pwztuuwG zwriEti) 4w11mgmu. '1-flW q.pw~t,4w4wG WfllI1WhWJl!1nll1 , 
pwztuuwCi ht,uGw4wG pGmpwq.pt,1.ubpt, hw2tl.Wp4nut 

<lwf7f,wg/m0 2Wf7R8 tuupwJpCi wrumuw4 l. npo 4wnmgtlw6 t oum EW
Ciw4w4wG hwl.Il4wGti2ti. Li npt, umnpnq.JWLnLU gmJg t mritln1.u JnL.ELU LI!JnLfl 
tuupt, utiwt.J.npCibpt, ptit.J.o : '-1.wpt,wgt,nG 2w11Eti 4w11mguwG 61..io t.iwtut.J.w6 t 
mumuCiwutirit.lnrt hwm4wGti2ti Lf,mt,ntumpJwCi pumJppg: UJCi 4wpnr1 t 
4wnmgtlbL r)t,u4pbl.Il zwri.eti 4wu uti2w4wJEwJt,Ci zwript, 61..intl: 

~ul.Il hwm4wGti2ti wpctb_eGbriti LilWLilLUGuwG pCinLJpp mwppbpmtl bu . 
• oGri.hwlil Lf,nlflntumpJwup hwl.Il4wGti2Gbri (ri.tw4pbm), 
• wG[!Gr)hWLil Lf,nlflntumpJwup hwlil4wCit,2Gbp (wGouri.hwlil }: 

QCir)hWLil Lf,nlflntumpJWUp hwlil4wGti2Gbrio 4wpn11 bCi oGr)mGbL L[bp2-
Ciw 4wG ptlnt.l npn2w4t, wpctbpCibp (opt,Ciw4· pwCit.J.npubpp mwpp'.jlwJpCi 
4wpq.Q, OCil.IlwGp_emu bpbtuwGbpp pt,t.J.o, lib4 pwut.J.npp 4n11tlpg u~wuwp4-
L[n11 hwumngGbrit, pt,tlo) : UCiQGri.hwlil Lf,nlf, ntumpJwup hwm4wCipzubpo 4w
rn11 bu QGr)mGbL npnzwt.iti uwhuwGGbpmu gwCi4wgw6 wpdbpCibp (opt,
Gw4 wztuwmwCipp ul.Ilwcto, wtll.IlntlbpbGwJti tlwqp[! , b4wumti 1.wlflo Li 
WJLU) : 

QGri.hwlil Lf,nlflntumpJmG mubgn11 Li nt ub6 ptlnt.l wpdbI?Cibp oGri.mGnri. 
hwlil4wCitizti hwuwp 4tiriwnt.J.mu t ri.tiu4pbm zwppt, 4wnmgmu: CwriEti 
wnw2t,G uJmGw4mu gnLJg bG Lilfltlmtl hwl.Il4wGti2ti JmpwpwGvmri wCihw
l.Ilw4wG wpctb.et, 4nG4pbl.Il wpdbI?Cibp[! , t,u4 bp4rinriri. uJmCiw4mu' hwm-
4wGti2ti npnzw4ti wridbpnt.l ut,wt.J.npCibpt, ptlwpwCiw4o: 

UGoGri.hwlil Lf,nlflntumpJmG mCibgnrt hwm4wuti2ti hwuwp 4w11mg4.mu 
t ut,2w4wJ.ewJtiG tlwpt,wgt,nCi zwri.e, npo, t,Gt~bu Li 11tiu4pbl.Il zwri.eo." 
pw114wgw6 t tri4m u1mGw4i,g: 'l-riw 4wnmguwG dwtlwCiw4 w11w2tiu 
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uJmuw4nul hwU14wuti2ti wnwu6pu wpab.Qubp[! gmJg bu U1f1t!nul «u4uwo
tlpu1.u» tlp2w4wmmtl , bp4pnp11 uJmuw4mu· tlp2w4wm tlu,unri. tlpwttnri 
ubpp PPt!C!: Uti2w4WJEbfl[! , np1.4bu 4wunu , 6uwt!nrittmtl bu hwt!wuwrw-
1.wlfl u lflw4: 

br4m uJmuw4pg pw11.4wgw6 ttwppwgpnu ZWfl.Q[! (U1W(lpbpw4ubp u 
hw6wtuw4wumpJmGGbp) brpbtlu LflWgt!mtl t WJL uJmuw4Gbpnt!, npnu.Q 
wuhpwabzU1 bG wnwu6pG t!ti6w4wqpw4wu gmgwupzGbpp hw2ttwp4tlwG 
4wtl mumtlGwutirit!nri. hwm4wGti2ti ttwppwgpwG wnwt!bL l4WU14bpwt!n11 
wpU1whwJ1J1bLm hwuwp: CwU1 hw6wtu zwrieti tlb2 tlU1gttmu t 4mU1w4ttwo 
hw6wtuw4wGmpJmGGbp hw2ttwr4nf'l uJmuw4[! ( S ): 

ltnu.nwl;tfwo hwrfwjuw[;w/Jmp;mlJIJ ppbGpg Gbp4wJwgGmtl t xi -pG 

1.qbpwqwGgnri. u,wppbpw4Gbpp wrdbeGbrnt! hwtlw4gmpJwG owttwLo : 
Limmw4t!w6 hwawtuw4wumpJmGubpp gmgwuti2Gbp[! 6uwttnrit!mtl bG 
pwgwp6w4 4wtl hwpwpbpw4wG hw6wtuw4wGmpJmuubpp qmtlwptlwG 
llti2ngny_: Oppuw4· S1:;;; f1' S2 = f1 + f 2. S3 = f1 + f2 + f3 u WJLG: 

Cwrieti hwrfwjuwl;w/Jmp;m/J/Jbfl!J · f , 4wrn11. bG lflntuwptiut!bL hwrfw
jump;m/J/Jb{lnt/ (mbuw4wrwri 42tinGbpnt!' w ), npnGe tirbGgtig Gbr4wJwg
umtl bu hwpwpbpw4wG pt!brint! (tlwuny_ 4wtl u,n4nuntt) Wf1U1WhWJU1t!w6 
hwawtuw4wGmpJmuub11 u hwzttwri4ttmu bu wnwGotiG tlti2w4wmti hw6w
tuw4wumpJwG u 11riwGg [!U'lhwGmp qmtlwrti hwpwpbpmpJwu llti2ngnt!. 

f, f, 
W 1 = LJi , W 2 = 1); u WJLU '. 

iwawtuw4wGmpmGubriti tJ,ntuwritiGmu[! hwawtumpJmGGbrnt! pntJL t 
UlWLPU hwuw11ribL UlWflpbp py_wewuw4nt! 'lPU1Wf14nttlGbrti ttwrtiwgpnu 
zwp.Qbp[!: t;pb y_wppwgpnG zwp.Q[! Ulfll{WO t wGhwttwuwr llti2w4wmb11nt!, 
w1.4w pwztuuwG pGmJpti uwutiG 6pzU1 1.4wU14bpwgmtl 4wqubLm hwtlwp 
wuhpwdbzU1 t 4wU1WJ1bL pwztutlwG pwgwpow4 L. hwpwpb11w4wG tuLI1m
pJwu hw2ttwr4[! : 

Pwzfuuw/J pwgw{l~Wl/ ju1.11mp;m/JfJ hw6wtuw4wGmpJwG tlbompJmG t. 
npu QG4Gmu t zwrieti wnwG6pu tutlpti uti2w4WJ.QP tlb4 tltiwt!nppG. 

f. 
Pi =-1 : 

h; 

Pwzfuuw/J hwf1wpbf1w{;w/J ju1.11mp;m/J/J wnwG6pG tutlpp hwawtum
pJwu hwpwpbpmpJmGG t WJ'l tutlpp tlp2w4WJ.QP tlbompJwu t!rw. 
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, w . 
P 

__ , . 
i - . 

hi 

'-lwrtiwgpnG zwfl.QP mumtlGwuppmpJwu wnw2tiG lflmw 'lflW qpw~p-
4w4wG 1.4wU14bpmuG t: ().pu4pbU1 LtwrpwgpnG ZWfl.QC! 1.4wu,4bpt!mtl t 1.4n
Ltiqnup , pu4 tlp2w4wJ.QwJpG 2Wf1.Q[!· l4nLtiqnGp L. hpuU1nqpwtlwJp tlp2ngmt: 

'-lwrpwgpnG 2Wf1.Qbpp ll.brtm6mpJwG hwtlwr oqU1wqn11oll_nul t gm-
gwGpzubpp bflb.Q tumtlp . 

• pwztutlwu 4bGU1pnGp gmgwutizGbfl , 
• t!wrpwgpwJp wuU1p6wGti gmgwGp2Gbp, 
• pwztuuwG oL.p gmgwGti2Gb11: 

Pwcfudwll litllsrnllti gnLgwllticlltr: PwztutlwG 4bGLI111nuti gmgwupz
GbppG ll_bpwpbrmtl bu tlti2pG[!, tln11wu L. tlb11tiwGwu: Uti2tiu tlbompJmu[! 
pumpwqpmtl t hwtlw4gmpJmGmtl hwU14wuti2ti u,p1.4p4 -tlw4wp11w4Q: '-lw
ppwgpnG zwr.QP u,t!JwtGbrntt uti2tiGQ hw2ttw114t!nul t 4zrittwo pttwpwGw-
4wGti pwGw6L.ntt· 

hwtSwtuw4wGmpJmGGb111l hptlwG ll.rw· 

- I, x;fi 
x=~, 

hwtSwtumpJmuGbrti {mbuw4w11w11 4zpnGb11ti) hptlwu t!rw· 

x = I, x;d; , n11U1b11.· I, di = 1: 

tpb 4ppwnttmu t pwztutlwG tlp2w4WJEWJpG ZWflE, w1.4w aG11mubLnt!, 
nr pwztumtl[! i-ri'l llti2w4wmti uwhtlw uubpmtl hwttwuwpw1.wtj, t. 
oqU1wqnpoy_mtl t tlp2w4wmti ub2U1b11.ti wpdb.Q[! { x' ): Qu11 npmtl, pwg 
tlp2w4wmti tlbompJmu[! 1.4wJtlwGw4wGnpbG [!U'lmuttmu t hwpuwG lflw4 
tlp2w4wmti tlbampJWU[! hwll_wuwr: 

Ortillwlf: U1111JmGwpbpmpJwG WJ1U1Wfl(lW4wG uwpewttnpmtlGbpti 
U1Wf1p.QwJtiG 4wnmgt!w6.Qp U1t!JwLub11ti hptlw G ll.rw npnzbL uwpew ttnrtlwu 
tlp2tiG UlW(lp.Q[! : 

U11.Jmuw4 4.1 

Uwpewll_nptlwG UwpewttnrtlwG U1buw- LJp2w4wmti 
UlWflP.Q , 4w11w11 4zpn, %-nit QLI'l- tlb2U1bll.[! x;di 
mw11b4wG, hwGmrti G4wU1tlwtlp x' 

X d 
LJtiu1.h 5 4.7 2.5 11 .75 
5-10 10.6 7.5 79 .5 
10-15 25.5 12.5 318.75 
15-20 21 .0 17.5 367.5 

20 L. wL!bth 38.2 22.5 859.5 
Q unwllblio 100.0 - 1637.0 
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LnLlrnuI. 

x = ~:X idi = 1637 
= 16.37 mwrbl.JwG: 

Z:di 100 

~bmliwpwr W(1U1Wfl(1WljwG UW(1.QWt.[n(1mL,Gb(1p mt.1.JwL hwuwljgmpJm
umu U1PUJP4 t hwG11t,uw(imu UW(l.QWt.l.nruwCi 16.4 UlW(lbljw(i ut,2t,G 
UlW(lP.QO: 

4wnmgtfwapw1/Ju tf/Jp/Juubflf! (un11w Ii ubflpwCiw), ti mw11pb11mpJmu 
wumpl'.iwCiwJt,Ci ut,2t,uCib(1p, nrnu.Q GzwCiwl.JWLP !WLPnt.l. hwG11t,uwumu b(i 
hwuwljgmpJwu t.l.b11wgw4wu pumpwqt,110 , hwu11bu bu qwltiu n(1LJ.1bu 
hwuwljgmpJwu dpwuqwdwJO n11n2w4ti mw11pb11w4Db11t, hbm hwuQ04Gnri. 
4nCilj(1bU1 ub6mpJmCiub11: '1w fl(1Wug f')W(lOOmu t wuLt,ntuw11t,GbL~1 ut, 
2w11.Q qn116uw4wG tuu11t,11Gb11 Lnt6bLtiu: 

UnfJWU (wtftuwhw6wfuwfJOLl/ wfldOJJf!) hwmljwGpzt, wJCi wrdb.Qu t, 
nrG wnwt.l.bL hwl'.iwtu t hwuflpUJmu mumuuwut,11t.1.n11 hwuw4gmpJmumu 
(4pl'.iw4wq11w4wu 2w11.Qmd): '1pul.Jrbm 2w11.Qmu wJCi wubuwdb6 hwl'.iw
tuw4wumpJwllp mw11pb11wl.Ju t: 

Ort,Owll: ~w2t.1.w11l.JbL un11wG wrumuwlj 4.2-p mt.1.JwLObrt, hpuwCi t.l.rw: 
Urumuw4 4.2 

U11L.srw4wCi llt,wl[nn1wCi 4nc4tqt.Cii, pwdCinL1l ll,wtiw11ll,wlJ 4nci,4i, 
pwefunLllCi 1!U4 4nei,4i, 1witii, 200311. linJtillptirt,!i 

I 4wCiwug 4nzpljp '-lwl'.iwn4w6 qmJqbrt, lmLmw4l\.w6 I 
~Wlp[) PPt.l.O , %-nt.l. oG11hwGmrti hw6wtuwl.Jw-

X u4wmuwdp CimpJmCiCib(l 
d s 

u 1 2 
33 4 4 
34 12 16 I 

i 
35 18 34 i 

' 36 26 60 ' I 
37 20 - i 
38 13 - I 
39 6 I - j 
40 1 - I 

Q unwdbGn 100 - I 

Urumuw4t, mt.l.JwLGb11t,g LJ.1W(1qt.[md t, nri wdbuwub6 hwl'.iwtuw4w
umpJmuu ou4umll t 4n2til.Jti 36 ~wlt,p(i : ~bUlliWpW(l , Mo=36, WJUPCi.Q[t" 
mt.1.JWL hwuwljgmpJmumll 2003p. unJbllpb(lp(i hbug WJf') hWllW(lU t mubgbL 
wub(iwub6 UJWhwG2w11l.Jo ljwuwGg dnm: 

Ut,2wl.JWJEWJPU 2Wl1.QnLU uwtu n11n2l\.mll t llnf')WJW4WLI ut,.2w4WJ.QO , 
wJut,G.Qu· wdbuwub6 hwl'.iwtuw4wGmpJmCiCi mubgn11 ut,2wl.Jwmo: Ut,2w-
4WJEWJt,Ci 2w11.Qt, pwztuuwu lin11wu n11n2t.[md t hbmliJWL pwGwolinl\.. 
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Mo= X + h fMo -fMo-1 

Mo Mo (fMo - fMo-1 )+ (fMo - fMo+1)' 

nr,Lnbr( x Mo -!i lln11w1w4wO lll12W4WJPP uu,nppO uwhllwOO t. 

h Mo -Q lln11wJw4wO llp2w4wJ.QP llb6nLpJnL0Q, 

f Mo -G lln11wJw4wO llp2w4WJPP hw!Swfuw4wOnLpJnLOQ, 

f Mo- I -Q lln11wJw4wOp Gwtun1111 up2w4WJl?P hw!Swfuw4w0nLpJm0Q, 

f Mo+I -o hbLnllnl)wJw4wO llp2w4WJ1?p hw!Swfuw4wOmpJm!iQ: 

Ort,Ow~: tuwumpmll umwgt.[w6 WUJJlWU.Qwtuupp tunuwt.l.mpJwu 
t.l.b11wpb11Jwl mt.1.JwLObrit, hpllwG t.1.11w n11n2bL un11wu (wrumuw4 4.3) : 

Urumuw4 4.3 

tunuwl\.m- l,llmzubpp LmLU1Wlj4w6 Uti2wl.Jwrnt, 
pJmG, % PP4 hwl'.iwtuwl.Jw- db2mb11 x;fi 

X f umpJmu, S x'. 
I 

u 1 2 3 4 
Ut,G~li 14 20 20 13 260 
14 - 16 30 50 15 450 
16 -18 25 75 17 425 
18-20 15 90 19 285 

20 Lt w~b1h 10 100 21 210 
conwubGo 100 - - 1630 

LnLbnuI. 
tunuw4mpJWU wubuwub6 tuupw.Qwuwl.Jml odm4w6 bCi 14-16% ut,2w-

4wmti WUJ(1WU.QUbl1Q: UJUUlbl"[pg tL Wllpn112 WUjpWCi.Qwtuupp tunGwi.tm
PJWCi dn11wJwljw(i mn4nuo hwt.[wuwfl t" 

(30-20) 0 • 
Mo=14+2 ( )=15.3Vo . 

(30-20)+ 30-25 

UbfJflwuwu (tf/Jpuwp/Jtff!) hwm4wGt,2ti wJu wpdb.QG t. npG ou4w6 t 
4w11qw4n11t.1.w6 2Wl1EP llb2mbrtmll Lt QUUl dt,wt.1.n11ubpp pl\.w.Qwuw4p ljp
umd t wJ(i bpljm hw4wuw11 uwut,: 

4Wf1QWt./n{1t./W<f 2Wf1J]{! hwmljw[ipzp wpdb.QUb(lp Wl'.iuw(i 4Wll Ci4wq
uw(i 4wrqnt.[ 4wnmgt.1.w6 zwp.QG t: 

Ub11t,wuwCi npnzbLm hwuw11 wnw2t,u hbflppCi npnzmd bG 1111w mb110 
4w11qw4n114w6 2WJ1.Qmll· oqmwqnp6bLni.l hbml.tJWL pwGwolio. 

N = n+l 
Me 

2 
• 

nr,Lnbrf n -Q 2w111?P w011wllObpp ppqu t: 
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If. 
- ' -SMe- l 

2 
Me= X Me +hMe 

b · _ ubnhwuwi•wG ut,2w1.Jwmt, u1nn11t,G uwhuwGu t, n[lLil 11. X Me ·ti' '1 

hMe - ub11t,wuUJ4UJU ut,2w4WJIIP ubompjnLU[] , 

If; _ hwCiwtuw4wump1muub11t, qmuwrin. 

f _ ub11t,wuw4wG ut,2wl.Jwmt, hwlSwtiJw4wuml}Jmun, 
Mc [j 

S - ubnhwuw4wut,u uwtun1111n11 ut,2wlJLllJIIP ljmLI1wlj4.wo hwtSwtuwtJw m-
Me-1 'ti' 

pJmun: 
OrttOwll: ,w2LJ.wp4bt uti2w4wrnwJtiG 2w11.eti ub11tiwGwG 4.3 wrum-

uw4t, uH.lJwLGbpti htiuwG LJ.pw: 
npn2bGe UbfltiwGwJti hwtlWfl[!. 

N= 100+1=50.5 : 
2 

4mrnwl!bLnLl hwnwtuw4wGmpJmGGbp[! (4.3 wrumuw4ti 7-1111 UJmG)' 
npn2mtl bGe, np WlllflWLI.Eti 50.5 Gum2[! q.l!lGLJ.mu t 16-18% uti2w4wJ.emu: 

50 - 50 16 0 0 / ' Me = 16 + 2 :;::; . 10. 

25 

UJullltiunLJ., wuwwG.ewtuupti 4buG mGti 16.0%-tig UIW4WU tunGwLJ.m
pJmG , tiu4 tlJmu 4buo· 16%-tig pw11611 : 
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Pw2tuuwG utiubl!l11ti4 2w11.ebrrnul Lin11wJti L. Lib11tiw GwJti wrctbeGbfl[! 
hwuoG4mli bG uti2tiG utompJwG hbrn ( x =Me = Mo ), tiu4 .Etil wutillbm11ti4 
2w11.eb11mu 1111wG.e hwpwpbpLJ.mu bG hbmL.JWL 4b(1U1. 

3(x-Me) :a: x-Mo 

PbpLJ.wo optiGw4nLtl WU1(1wG.eti tuupwewGw4mli tunGwLJ.mpJwG U1W
rmGw4mpJwG pw2tullwG 41:iGrnrnGti pGmpwq.rtilGbpj, hwrwpbpw4-
gmpJmG[! tll!wJmu t etil wutitlbl!lptiwJt, uwutiG. 

3(16.3-16.0) z 16.3 - 15.3 : 

lJn11wG liti11w11tlmtl t Lpnpowq.tililw4wG q.uwhwmwljwGGbriti ctwuw
Gw4, 4n2tiliti 4wu hwq.mumti 2wl!l U1WhwG2LJ.nri. lwLpbpti npn2uwG hwuwr, 
t,urn hw2tlr t w11Gitmu WfllJ1Wfl(1nLf}JWU lllLWGwtlnruwG ctwuwuw4: lJb-
11tiwuwu oq.l!lwq.np6LJ.mu t WflflJmGwpbpw4wG 6b11Gwp4mpJmGGbpmli 
Wfll!lWJ111WG.eti nrwl!ti L. mbtuGnLnq.t,w4wG q.np6[!Gpwgti tlt,6w4wq.rw4wCi 
tlb11whu4uwG ctwuwGw4, [!UlJl b4wllmti LibcrmpJWU !}Cil!lwGtieGbrit, pwz
tumuG mumuGwutirtlm hwuwr: 

LJn11wG L. ub11tiwCiwCi 4w11bLti t n11n2bL 2w11.eti q.11w1>t,4w4wG ll1WLI1-
4b11tlwCi htiuwG tlrw: lJb11tiwGwG n11n2t.tmu t ourn LjmtlmLJwl!lwJt, : 'lrw 
n11n2Liw(i hwuwr [!UJ1hwGnlfl PtltiG hwUWUIWlflWUtuwunri. wubGwubcr 
or11tiGwmti pwpopmpJmG[! l!tiumu bG br4m hwtlwuwr Liwuti : Ul!lwgl.j_wcr 
4bmtig lltiulli 4muJmuwrnwJti hwmmtl[! wGg4wgLJ.mu wpugt,uti w11wGg
etiG qmq.whl:i11 mri.tiri. q.t,6: ,wmuwu 41:il!lt, wpugtiuo ub11tiwGw4w(i ubonL
pJmGG t: 

LJn11wG n11n2tlmtl t pw2tuuw1i htiurnnq.pwtlwJti uti2ngntl: 'lriw hwuwr 
un11wJw4wG mririwG4JwG w2 q.wq.wp[! utiwgGmu bG CiwtunPJ1 mriri.wCi4JwG 
q.wq.wpti w2 wCi4JwCi hl:irn, tiu4 un11w1w4wCi m11.11.wCi4JwCi 6wtu q.wqwpo· 
hw2n1111 mririwG4JwG 6wtu wG4Jwu hbm: U111 mrit,ri.Gbrit, hwrnuwu Ljbmt, 
wpugt,uo 4LrGti pw2tuuwCi un11wG: 

4wrq.wJltCi pCinLpwq.rlt1Citr: Pw2tuuwG LjbGrnpnGt, 11t,mwrl.JLJ.wcr [!G'1-
hwGrwgGnri. gmgwuti2Gb11C! lbu pwgwhwJmmu hwnwtuw4wGmpJmCiCitrt, 
hw2n1111w4wCi lflnt.pntumpJmu[!, WJl'l tiul.J U1Wlilnw11nLJ., pw2tuuwCi ortiGw
iWlflnLpJmGGtpti tlb11Lm6mpJwG ctwuwGw4 oq.mwq.nrotlmll bu GwL. 
11wuq.wJtiu (4wrq.wJtiu) gmgwuti2Gbp. pLJ.wpmt,LGbp L. 11bgtiLCib11: 

Rt/WfllJJfiL{j/J{I[! hwm4wGti2ti WJU wpctbpubp(i b(i, nrnCie 4wrq.witnr
tlw6 2w11eG oum ptlwewGwl.Jti l!tiumu bG 1n11u hwtlwuwp uwuti : UJl'lLLltiut, 
tlbonLpJmGGbp 4LtiGbG bpbp[!. w11w2tiG etlwpLiltiL ( Q 1 ), b11411n1111 etlwpLiltil 

( Q2 ) . bppnpfl etlwrl!ltit ( Q3 ) : bp4pn1111 etlwflliltilD hwG11tiuwGmli t 

tlb11tiwGw: .RtlwprntiLGbpti . hw2tlwp4[! hwuwGuwG t tlb11tiwuwJt, 
hw2itw114tiu: uwtu npn2tlmll bG etlwpLilt,Lti l!lb!l.C! 4wu '1Pll.EQ: 
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No 
__ n+t _

2 
__ n+l n+1 3 

i 4 2 ' N 03 = -4- . : 

UJGmhl:imu 11pu4pbm 2w11Emll, [!Utn 4nu.nw~t.1.wo hwl'.iwtuw~wum
!}JmGGbpp, npnzmu bG !}t.lwJpG wpctb~[!: Ut,2w~wrnwJj,G pw2tuuwG 2wr
~mu Gwtu G2t.lmll t Et.lwpmt,LwJt,G ut,2w4WJE[!, wJGmhbmu npn2t.1.nul t 
llflW wpctbE[! hbllluJWl pwGwOunt.l. 

Q=xo+ho No-S(o-1), 
fo 

npmbri x 
O 

- w1G llp2w1.twrnti umnppG uwhllwGG t, npmll q.u,G4nu1 t 124wptntiLC!, 

s,
0

_
1
>- w1G t1ti2w1.twmti 1.tmu,wlt4wO hwtSwtuwLtwGnLpJnLGQ, npG Gwtunrrimll t 

f!4Wflll1PLWJtiG t1ti2w1.twrntiG, 
f 
0

- wJG \lp2w1.twrnti hwtSwtuwltwGmpJmG[!, npmll q.u,G4m\l t 124wrmtiLQ: 

UJUl4bU wnw2t,G u bppnflll ~t.lWfllllPLGbpp npnzuwG pwuwOul:ipG mubu 

hbmuJwL mbuE[!. 

Q h 
~2J;-Sco1- 1i 

-x + 1- 01 01 f ' 
01 

OrtiOw'4: Urumuw4 4.3-t, mt.lJwtGbpnt.l npn2bL wnw2t,G u br,pn1111 

Et.lWfllll'1L Gbp[!: 
01 = 14 +2 0.25 -100-20 = 14.3% ' 

30 

Q3 = 18+ 2 0.75 -100- 75 = 18.0%: 
15 

1bmuwpwp, pw2tuuwG 2WflEnLU wnw2ru Et.lWfllOPL[! 4wqubL t 14.3%, 
t,u4 bppnflllC!, 18.0%, wJuj,GEG WlllflWliEGbpt, 25%-[! ll1WflnLGw4nLll bu 
14.3%-[! tQ.bpwqwGgnri. tunGwt.lm!}JnLli, t,u~ 75%-p unm tunuwt.lmpJwD 
mn4nu[! tP q.bpwqwGgmu 18%-Q: 

'1bgf,Jubf1{J hwm4wGp2t, wJG wpdb~GbpG bG, npnGE 4wpq.w4npt.lwo 
2w11EG [)Ulll owt.lwLP 4t,umu tG mwu hwLt,wuwp uwut,: PwztuuwG zwr,pmu 
[)UflQ.Ontu bG j,GQ 11bgpr Ub11t,wGwG hwG11t,uwGmu t ht,Gq.bpnp11 11bgt,w: 
'1-tigt,tGbpt, hw2Lt,wp4[! GmJGl.llbu ht,uGLt,wo t ~mmw4Lt,wo hwl'.iwtuw4w
um!}JmGGbpt, Lt,pw u npn2t.lnul t hbmuJWL pwGwoubpnt.l. 
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o = x + h Xoif; -s<o,-1i 
1 D1 D1 ~'-:---~:.c.....:.'.. f I 

D1 

u WJLU: 
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• t.twripwgpnCi (tuupwt.lnrit.two) zwp_gp hwllwp· 

- I,ix; -x\L 
d= ' 

LL 
nrnnbrf Ix; -x\-1:! zbriuwG pwgwp~w~ wpdbQu t: 

Or~nw~: Pmhp lW4nLLUlbtnGbppg ub4mu muwGn11Gb11r UlWllP.Q~J~U 
pwztuuwCi t.lbpwpbpJWt mtlJwLCibrih hpuwG t.triw (wl'lJmuw4 4.4) nri 2 t 
IIIWUlWGuwCi PWijl[! u ur2rCi Q.OWjpG zbrJ.nLU[!: 

tuupbpCi OtuwGnri-
Ix; - x!f; (x; - xi (x; -x)2f, x;f, [!UUl UlW- Gbpp Ix, -xi 

flP.QP, X PM!:! 
f 

u· 1 2 3 4 5 6 
17 10 3.7 37 13.69 136.9 170 
18 70 2.7 189 7.29 510.3 1260 
19 80 1.7 136 2.89 231.2 1520 
20 100 0.7 70 0.49 49.0 2000 
21 120 0.3 36 0.09 10.8 2520 
22 160 1.3 208 1.69 270.4 3520 
23 90 2.3 207 5.29 476.1 2070 

QGriwlibuf:! 630 - 883 - 1684.7 13060 

Lnt~ntd. db Cib h 
npnzmu bG.Q hwm4wCip2p wnwt.lbtwqm;G u Cit.lwqwq.mJG Wfl .Q fll' 

mwppbpmpJmCi[!, np[! 4wqumu t' 

R=23-17=6 mwpp: 
Ur2rCi pt.lwpwCiw4WCi[! hw4wuwp t' 
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x=~=20.7 lflwnh 630 l'I' , 

pu4 ur2rCi Q.OWJpCi 2bri.mll[!' 

d = 
883 

= 1.4 mwnh 630 l'I' • 

WJup(i_g(i ' WJ1lL4pup(i t llp2pGmu hwU14WGpzp mwppbnw4Gbpp pw
gwpaw4 zbrtmllG hnbGg ur2hCi Pt.lwpwGw4wGpg: 

?/JUlJ/G{lujJw/J ( a
2

) llp2pG Pt.lwpwCiw4wCipg hWU14wGp2p wuhwU1w-
4wCi wpctbeGbpp 2b11muCibnr .QWnw4mupCibpp ur2ruCi t: 'lpu1.4bnuhwCi 
OQ.U1WQ.n11omu bCi ni urwJCi lllWmwCimll[! quwhwmbim, WJt Gwu it,ntu-
4w1.4t.twompJmCiCibno !Wijlbtm U t.lp6w4wq.pw4w(i hp1.4npbqCibn UIJlnt
qbtnL hwuwp: UJCi hwz4wf14t.lntu t hbtnuJWt pwCiwaubnn4. 

• 1.4wnq (!tuupwt.tnn4w6 mLt.JwtCibnr hwuwp)' 

2 I(x; -xJ cr = , 
11 

• 42nt.two (tuupwt.tnp4w6 lfll.LJWtCibpp hwllwn)' 

J ~ex -x)2 f · - - L I I . 

cr - If; . 

'lpu1.4bpupwJp hwzt.l.Wfl4[! 4w11btr t hbzmwgGbt' OQ.lllWQ.n{lObLnt! llPU
L4bf1UPWJp uwpbuwmp4w4wG hwU14mpJmGCibp[!: OppCiw4 1.4wJllwCiw4wG 
qnnJr hw2t.tw114uwG 4wu unubGU1Cibnh b11wCiwlfnt.l 11hu1.4b11ul1wCi nnn2t.J.mu 
t hbtnuJWL pwCiwaunt.t. 

? 

a 

J J - J cr- = x k- - (x - a )-, 
LL 
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umJu[! 4w11bLP t uuiwuwL' 4.bpwqmtutnml 11puL4bpupwJp hw24.wp4uwu 
pwuwM.lQ, 

±(xi -x.)2 ±k2 -2x ix +(x.)2
] ±xi2 -2xixi +n(x} 

0" 2 = i=I = i=I = i= I i - 1 ::::: 
11 n n 

-, 2(-)' (- \2 -2 (-)2 =x-- x - + x, =x - x , 
LUJUPLIEff 11puL4b(lupwG hw4.wuw11 t hwui4wul12P wuhwu,wljwG wri

dbEGbpp ewnw4mupGb11p lll12rGp L. up2pG i.'ib6nt.f}JWU ewnw4mum UlLU[l-
pb11mpJWU[! '. 

Uf1pf10 pwnwftnwwJ/10 zbrJmi.1{! ( cr) ul12l1G p4.wpwuw4wGpg hwm4w-
up2p wuhwu,w4wG wpdbEGbrip 2b11.mi.'iGb11l1 EWnw4muw1pu ui,2i,uu t: Uiu 
n11n24.mu t hbuil!JWL pwuw6Lit11n4.. 

• !tuupw4.n114.w6 u,t.lJWLLib(lp hwi.'iw11· 

I(x; - x)2 
(j = ' 

n 

• 4.w11pwgpnu 2w11el1 hwuw [l (tuupw4.n114.w6)' 

~(x - x)2 f-
(j = £... I I : 

IL 
ui,2110 EWnw4muwJpCi 2t11.mi.'iu [!UUl 1111 ub<'rmpJWU up2U1 q.b(lwqwu

gmu t i.'ip2pu q.6wJpCi 2b11.uwCi wridbepCi" up2pCiCib(lp uwctnriw CiuinLJ:)JWU 
hwm4mpJwCin hwi.'iw6wJCi :-

Or~Ow~: OLUwGnri.Gb(lp UlWflPEWJpG pw2tuuwCi 2w11Er LntlJWLUDflP 
hpuwG 4.llW (wli.JnlUwlj 4.4} n11n2bL 11puL4b(lupwCi Li ur2'1Ci EWOWLjmUWJj,G 

2b11.mu[!: 
LnLbnu1. 

cl= I(x; - x)2 f; = 1684.2 = 2.67 U,W(lj,: 
Ifi 630 

UJUUlbfl.pg tL UUlWUnLU bCiE ui,2pG EWnw4muwJpU 2bri.mu[!. 

cr = ./2.67 = 1.63 U1W(lp: 

UJUL4pumt muwGn11.Cib11p UlWllPEP JnLllWEWCil.Jm[l wCihwuiw4wCi W[l
dbE Pll lll12l1Ci ub6mpJmGj,g 2b114.mu t 1.63 uiw11n4.: 

SmJg uiwGE 11puL4bpuj,wJp Li lll12l1G EWnw4muwJpG 2bri.uwCi hw2-
4.wJ141:! L4wpqbg4.wo b11.wCiw4mt 
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a I 

2 

2 - 4064 o = ~ Xk2 -(x-a)2 =--·3 2 -(16553-1655)2 =3557 u·~ 
,t..,[ ; 1000 . . . u, 

cr = ./·36.57 = 6.05 uu: 
Ul'\.jnlUW4 4.5 

h.JuptirO f.:lnriw- Ur2w-
( , I QULJl hw- 4nir4- 4wmr x i - a X· -a 

( ~ i ;a r -'-·f X - a ) uw4r. uu ubflr ub2- x; -a -- _,_ f. 
k k J k I 

X Pt14.Q rnbrrn 
f ' X· I 

u 1 2 3 4 5 6 7 
143-146 1 144.5 -21 -7 -7 49 49 
146-149 2 147.5 -18 -6 -12 36 72 
149-152 8 150.5 -15 -5 -40 25 200 
152-155 26 153.5 -12 -4 -104 16 416 
155-158 65 156.5 -9 -3 -195 9 585 
158-161 120 159.5 -6 -2 -240 4 480 
161-164 181 162.5 -3 -1 -181 1 181 
164-167 201 165.5 0 0 0 0 0 
167-170 170 168.5 3 1 170 1 170 
170-173 120 171 .5 6 2 240 4 480 
173-176 64 174.5 9 3 192 9 576 
176-179 28 177.5 12 4 112 16 448 
179-182 10 180.5 15 5 50 25 250 
182-185 3 183.5 18 6 18 36 108 
185-188 1 186.5 21 7 7 49 49 
QGl')W-
ubGn 1000 - - - 10 - 4064 

UJuL4j,un4., qnriw4n!l1411 hwuwljp JnLllWEWCil.JnL[l 4nCi411bui W[ldbE 
ui,2i,G hwuw4i,g 2b11.4.nLu t 6.05 utl-n4.: 

12l/W/1lll/1[WJ/10 jb,ZnLU[! (~4.W!lUlj,LWJj,Ci f}Wtfl[!) 4j,11wn4.mu t UlWlllWU
uw[i pwtflp ipntuw11bfi, n11L4buqi, tumuwip4.p uwhuw CiwJj,G wrictbECibpp 
oq.uiwq.n11ouwG hbui 4wL44.w6 pbrimpJnLGpg. 
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R _ 0 3 -01 
Q - 2 ' 

nrnnbr1 Q3 LL 0 1 - pwztuuwu t1111n111l LL wnw2t,u p4wpLnt,LCibpCi bu: 

UpuumJG hwtlw4gmpJmumtl mwppbp hwm4wGpzubpp 4wt.'i mwppbfl 
hwtlw4gmpJm(i(ibpmu ur2rG p4wpwGw4p I.IlW[lpb(l tlb6mpJwtlp tlpuGnLJ(i 
hwm4wur2r I.IlWU1WUnLU[l hwubt.'iwmb[m hwtlwp oqmwqn1164mtl bu 
tfwf1/7wgftw1/1 hwf1wpbf1wl/wD tlbomµJnt00bf1f!: 'lpwup hwz4wp44mtl bu 
npuibu 4wppwgpwJp pwgwp6w4 tlb6mpJmuubpp Li tlp2pG p4wpwGw4wup 
(4wu tlbl'}pwGwJp) hwriwpbpmpJm(i u hwCiwtu wpmwhwJm4.mtl bG u,n4nu
ubpn4: '-lwppwgpwJp hwpwpbpw4wG gmgwGpzGbpp hwz4wp4t.'iwG pwGw
~ubp[! hbmuJwLG bu. 

OugftuwgftwJ/1 qn{16wqftg · 

R 
KR = -=- · 100% , 

X 

hwf1wpb[1wqw0 q<YWJ/10 2bflnttl (t./Wf1/7wgftw1/1 qOWJ/10 qn[1<Ywq/7g) · 

tf w[1/7Wg/7WJ/1 qn[10Wq/7g . 

Kci = ~ · 100% 
X 

(j 
V =- -100%, 

x 
t./Wf1/1Wg/7WJ/1 Rt./Wf1ll1/1[ WJ/10 qn{16wqftg . 

Ko ;; 03 -01 -100% 
202 ' 

t./Wf1/7Wg/7wJ/7 !]bg/1{ WJ/10 qn[1<7Wq/7g . 

K 0 =~·100%: 
D1 

Ut.lbLP hwCiwtu 4ppwn4mt.'i t 4wppwgpwJp qnp6wljpgo: UJG l.Jrriwn~ 
4mtl t ni tlpwJG L[wrrwgpWJP hwt.'il:it.'iwu,w4w(i qGwhwmmtl 4WI.IlWflbLhLI , 
WJL (iwu hwuw4gmpJWG hwtlwubnmpJnLU[l pGmpwqpbLru: ,wtlwl.jgm
PJnLU[! hwtlwp4nul t hwtlwubn, bpb L[wppwgpwJp q.np6w4pg[l ~h qbriw
qwugmtl 33%-o (wJG pwztumtlubpp hwtlwp, npnGp tlmn l:iG Gnptlwtru): 

0Lunu1Ciwu~ntn11. hws~wO~c~ q.~u1T1tiru~wJ~ q.nulwrnul[!: =itmw
qnmt.lnri hwtlwl.jgmpJwu uwhtlwuubrmu· mumtluwuppbLnt.l tlbq hbmwpp
Qflnrt hwu,LjwGrzr l'lPLill.lb(lUpWG u hbGt.lbLnt.l [!LI'lhWUnt.[l llh2rGr hw2-
4wp4p 4pw, huwpw4np it q(iwhwmbt hwml.jwupzp (mwppbpwl.jp) wGhw
u,wl.jwu wpdbpubpp mwmwGmli[l npnznri wnwG<'lpG qnp6nGubrih wq11t-
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gmpJmGo: 'lw huwrwt.lnr t l.jwmwrbL tutlpw4n11mtlGb11p ubpnl'lr oqum
pJwtlp, bpp mumtlGwupp4n11. hwtlwl.jgmpJwu tlpw4npGb[l[! umnpwpw
ctwGt.lmtl b(i hwtlwubn tutlpbpp [!UI.Il q.np6nG-hwml.jwurzr: Q(iri nrimll, 
wt.'ipn11.2 hwtlwl.jgmpJwG hwtlwp pwgp oG11hwGmp llp2pGpg hwzt.lwrl.Jt.lmtl 
bu tlp2pGGbfl [!UI.Il wnwu6pG tutlpbpp (tutlpwJp(i ljwtl llwuGwl.jp tlp2puubfl ) 
Li 11ruuibrurw1r l:ipl:ip gmgwupz. 

• QG11hwGmp 11ruuibpupw, 
• llp2tutlpWJp(i 'lPUll.lb(lUpW, 
• llh2ru GbptutlpwjpG l'lPUll.lb(lupw: 
IJD!]hwOntf1 1J/Wutbf1uftw1ft tlbomµ;mD!! pumpwqpmll t hwm4wuh2h 

4w11pwgpwG mt.lJwL hwtlwl.jgmpJwu llpw4npGbpp hLUU14wur2r llwljwp
'1W4D ~uw4npn11. pnln[l q.nronGGl:iflp wq11bgmpJwtlp u npnz4nu.'i t hbmliJWL 
pwGw~un4.. 

cr2 _ I~; - xoG11}r; 
QUfl. - I f; ' 

n11rntr1 xl!r.11. - munuluwut,114.nri. wupnri.2 hwuw4gmpJmumu [lUllhwCimp ut,2t,Ci 
p4wpwuw4wuu t: 

U/1pfutlpwJ/7D !J/1Uutbf1uftw0 (tutlpwJpu tlp2pGubpp 'lPLill.11:iflupw 8~) 
WflU1WhWJI.IlnLtl t hwllW4W[lQ4W6 4W[lpwgpwu, WJUp(ip(i' munu.luwupp-
4nri_ hwLI14wGr2h ul:i6mpJWU WJG I.IlW[lpbpmpJm(i(ibfl[! , nrnup wnw2wunu.'i 
bu tutlpw4npllw(i hptlpmll [!G4w6 q.np6nup wq11bgmpJwllp: Uh2tullpwJpG 
11ruuit11upw(i nrn24mll t hbl.IlUJWL pw(iw6LLn4. 

&2 = I Cx; - x[!Gfl )2 n; 

In ; 

n11rntr1 x; - i -11ri. tuupt, ut,2t,GG t. 
n; - ut,w4nput11t, pt,4,u t i -1111 tuupnLu : 

ubf1/utlpw1/1D 1Jftuutb1wftwObf1/1 tlftp/101! pG mpwqrimll t hwzl[h iwnu-
4w6 WJL q.np6nGubpp wq11bgmpJwtlp wnw2wgw6 uiwmwhwljwG L[wppw
gpwG Li. l.Jwtut.lw6 ~t tutlpw4nptlwu hptlpmtl ouljw6 uiwJtlwupg (qnri6nu
hwml.jwGpzpg): ubptutlpwJpu riruuibpupwubflh tlp2pG[! npnzt.lmtl t hl:imu
JWL pwuw6un4. 

2_Icr,"n1- 1, .~ - 2 '°'° (x--x )2 f 
(j . _ '1Wu (j . = £..£.. 1 1 1 

1 In; ' I f; ' 

n11Lntri.· cr; - i -rill tuup~ ri.tiu1.4hut,wu t : 

69 



u24w6 11J,uL4bpuj,wGbpQ tfrntu4wL44wo bG tlj,tlJwCig hbu, hbu,L.JWL 
4b(1L4. uG11hwGm11 11'1uutb11uJ,wJj, ilb6mpJntGQ hw4wuwp t ilti2tuilpwJJ,G 
11tiuutb11uJ,wJj, L. GbptuilpwJj,Ci 11tiu1.4bpuJ,wGb11'1 tlj,2j,Gj, qmilw11j,G (11tiu
utb11uj,wGbpJ, qmilwpilwG ywGnG[!}. 

cr2 = cr2 + 82 . 
(!U'1. I • 

1J,ilGtlbtntl WJ'l LtwGnGj,G, 4w11bLli t n11n2bL, pb [!G11hwGm11 11j,uL4b(1-
uj,wJ'1 np ilwuG t oL.wtlnptlbt tuilpw4n11tlwG hj,tipnul QGLtwo qnponG
hwm4wGJ12'1 wq11bgmpJwilp : 

Or~Owlf: PpJ,qw11GbpJ,g tib4j, pwG4npGbpJ, 4.b(lwpb11Jwl hWJtnGJ, bG 
hbmL.JWl mt.lJwLGb(lQ (wrumuwy 4.6) . 

Urumuw4 4.6 

Sw(lJ,~wJj,G PwG4n11Gb11j, Ub4 pwG4npJ, ljnrtillig 
l.jwpq P'14.D 11bmwt GbpJ, 011w4wG 

13nnwnunuln, hwtn 
3 2 100, 120 
4 4 120, 120,140, 160 
5 5 140, 160, 170,180,200 

nrn2bt. 
1. SllJWL UlW(lJ,~wJJ,G l.jwpqntl tib4 pwG4.npj, Ltnritij,g 11btnWLUbpJ, 

pnrtwrLttiwu ub11tt11.1pwJJ,u 11tiuutb11uj,wu, 
2. Gb11tuilpwJj,G 11tiuutb11utiwGb11'1 tlJ,2J,GG oum pwutlnpGbpJ, tribe 

tutlpj, , 
3. tili2tuilpwJJ,Ci 11J,uL4bpuJ,wG, 
4. ppj,qw11J, pwGtln11Gbpj, pnrtwpl.jilwG QG11hwGmp 11J,uL4bpuj,wu: 
LnLbnul. 
1. ubptuilpwJj,G 11tiu1.4b11uj,wGbpj, hw24.w114ilwu hwilwp n11n2bGp 

tuilpwJj,Ci ilJ,2j,GGbpQ. 

_ _ 100+120 -110 h 
X 1 - - Wl./1 , 

2 
__ 120+120+140+160 -135 h 
X2 - - Wtn 4 ' 

x
3 

= 140+160+170+180+200 = 170 hwu,· 
5 . 

=\w24wp4bGp GbptutlpwJJ,Ci 11tiu1.4bpuj,wGbpQ. 

012 
= (100-110)

2 
+ (120-110)2 = 200 = 100 hwu, 
2 2 ' 

0~ = (120-135)2 +(120-135)2 +(140-135)
2 

+(160 - 135)2 = 1100 =275 
4 4 
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2 (140-170)2 +(160 - 170)2 +(170-170)2 +(180-170)2 

0"3 = 5 + 

+ (200-170) = 2000 = 400 hwm: 
5 5 

2. n 11n2bGp GbrtuilpwJj,G 11tiuutbpuj,wGbpj, tlli2'1CiD . 

crf = I,cr?ni = 100 -2+275 ·4+400 -5 = 3300 = 300 hwu, : 
I,n; 11 11 

3. Vti2tutlpwJJ,Ci 11j,uL4bpuj,wG n11n2btm CiL4wmw4n4. hw24.w114bGE 
QG11hwGm11 tlj,2j,GQ. 

_ . =I,xin i = 110 ·2+135 ·4+175 ·5= 1610 = 146.4 hwu,: 
x~1''1 I,n i 11 11 

UJ6il hw2tlw114bGp tlJ,2tutlpwJj,O 11tiuutb11uj,wG. 

8
2 = L (X; -X[!u'1.)

2
n ; = (110-146.4)2 ·2+(135 - 146.4)2 + 

I,ni 11 

(170-146.4)2 
· 5 _ 5954.56 -541 3 h . + - - . Wl./1. 

11 11 

4. CG11hwGmp 11J,u1.4b11uj,wG hw4.wuwp t· 

cr~&fl. = crf + 62 = 300 + 541 .3 = 841.3 hwm: 

'1j,uutb11utiwGbpj, qntilwptlwu ywunuj, hJ,tlwG tl11w Ltwrbtli t hw z-
4.wrl.JbL tuilpwJJ,G (qnp6nGwJj,G) Li w1111JmupwJJ,O hwm4wGJ,2Gt11'1 tlj,2L. 
4wL4j, ub11u,mpJwG gmgwGJ12D: UJG 4ngtmti t ttJUJftflftl/ {fnnbuwgftnu 
hwf1wpbf1nlfJJnLli Li hw2tlw11Lttlmil t hbu,L.Jwt pwGwoL.n4.. 

~= ~!; : 
Ubp 011J,uw4j, hwtlwp tllut'1fl'14 4nnbuwgJ,nG hwpwpb(lntpJntCiQ 

hw4wuwp t· 

= ~541.3 = 0.64 : 
Tl 841.3 

U1u1.4bu 4w11btti t bq11w4wgGbt, nr 11bmwl Gb11'1 pnriw11l.JtiwG L. pwG-
4.n11ub11'1 npw4wt(nptiwG tlJ,21.t qnJmp1mG mGJ, ilj,2J,u 4j,6w4wq11wl.JwG 
l.Jwut, pwuj, np l.jnntuwgj,nG hwpwpb11mpJntU[! hw4wuw11 t 0.64-j, : 
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=iwui4wGt,2ti wGhwuiw4wCi wpdbpGbpp llt,2pGp 2m112 t[wpt,wgpwJp 
hbui llb4uibri 4wrmri t 'lPU1tlbt Gwu hwui4wGpzp wGhwu,w4wG llwubpp 
t[wppwgt,wG ut,2t,G uwup 2m112: '-1.wppwgpwJti WJ'lL4pup mumuGwuprm
f}JmCi[! 4w11bLP t 4wuiw11bL hbuiuJWL uibuw4t, 11pu1..4bpupwGbpp hwzt[w114-
llwG u t[brtmf}JWG up2ngnt[: 

Uwut, /JaflfuilpwJ/1/J l]/lUU/lifluflw/J nrnzt[nul t hbuiuJWL pwGw~unt[. 

cr~. =Pi · (1-p;): 

Uwut, /J/:;flfuilpwJ/1/J l]/lUU/lifluflw/Jliflfl ilf,pfl/Jo. 

rT2 =p·(1-p.)=LPi(1 - pJn i . 
v11; i a ~ · 

L-ni 

Uwut, ilf,p/uilpwJ/1/J l]/lUU/lifluflwJ/1 pwGw~ubCi mCip hbuiuJWL uibup[!. 

2 _ L(pi - p)2n; 
8p, - In, . 

nptnbrf 6~ .. (j uwuti uti2fuupw1tiG 11tiuUJbputJw(j t, 

P; -tuupwJtJ(j uwubp(j b(j, 

p-G wupnri2 hwuw~gm1:1JmGmu mumuwutirlltnri. hwui~wr.ti2ti uwun, nro npnz4mu 

t hbuiL.JWL pw(jwliL.n4. 

- LPin;. p=-- . 
LP, 

Uwut, [!G11hwGm11 flpu1..4bpupwCi hwt.J.wuwr t· 

a~=p · (1 - p): 

'1pu1..4bpupwGbpp bpbp uibuw4Gb11C! upuJwGg hbui 4w1..4t[w6 bG hbLnu
JWL 4b(1L4. 

2 -(j2 + ~2 . 
O"p= I'; Up;. 

'1pu1..4bpupwGbpp U14JWL hwpwpbpw4gmf}JmCio 4nlt.J.mu t hwmljw
/Jf,2/l ilwuf, !]/luU/lifluflw/Jliflfl qmilwflilw/J plinflliil: UJu f}bnpbuQ tWJCinpbG 
4ppwnt[mu t npw4w4wG hwui4wGt,2Gbpp tnwuiwGmuG mumuGwuppbtm 
dwuwCiw4: 

Or~Ciw~: n11n2bt pwriwpp pmhbpmu q.b11wqwGgm13JwG 'lPL4tnu uuiw
gw6 gbpb4wJpG mumguwG 2112wGwt[w11uiGbpp uwup tuupwJpG, ut,2pG 
GbptuupwJpG, ut,2tuupwJpCi u [!G11hwCim11 ffpUL4bpupwCibpG wrumuwlj 4. 7-r 
U14JWLCibpp hpuwCi t[pw: 
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LnLtrnuJ. 
OpnzbGp gbpb4wJpG mumguwCi q.bpwqwGgmf}JwG 'lrl4Lnllnt[ 2112w

Gwt[wpuiGbpp [!GflhwGmr uwuo tnru pmhbpp 4u,pt[w6pnt.J.. 

-= 0.13·1500+0.35 ·3250+0.25 ·2140+0.12 ·1150 _ 2005.5 -0 . 
p 8040 - 8040 - .249 . 

l,zt.J.w6 muwGnriGbpr uwup [!GflhwGmp 'lru1..4bpupwG hwt.J.wuwp t' 

cr 2 == 0.249 · (1-0.249)= 0.187 : 

Uf'lJnLUW4 4.7 

Pmh nwmgllwG pntn11 qt;pwqwGgmpJwG 'lPL4tnll 
~ubpr muwGnriGbpp uuiwgw6 gbpbljwJpG mumg-

13Ptll:!, UW(lf} uwG 2112wGwt[wpuiCibpp 
uibuwltwnwn lt:;ihnn, % 

1 1500 13 
2 3250 35 
3 2140 25 
4 1150 12 

n11nzbGQ GbrtullpwJpG flpu1..4bpupwGbp[!. 

cr~
1 

=0.13 -(1-0.13)=0.113, 

(j~2 = 0.35 · (1-0.35) = 0.228, 

cr;
3 

=0.25·(1-0.25)=0.188, 

a;. == 0.12· (1-0.12)= 0.106: 

UJGmhbuiu hw2t.1.w114bGQ GbptullpwJpG flpu1..4bpupwGb11t, llp2t,GI}. 

-2 0.113 · 1500+ 0.228 · 3250+0.188 · 2140+0.106 · 1150 
O'I'; = 8040 = 

= 1434.7 =0.178: 
8040 

n11n2bGp llt,2tullpwJpG flpu1..4bpupwG. 

02 = (0.113-0.249)2 ·1500+(0.35-0.249)2 ·3250 + 
P 8040 

+ (0.25-0.249)2
. 2140 + (0.12-0.249) -1150 = 73.53 = 0.009 : 

8040 8040 

Uuimq.bCip 4wuiw11t.J.w6 hwzt[wp4Gbpp Cizuimf}JmGo flpu1..4bpupwGbpp 
q.nulwp&lwCi 4wGnGp llt,2ngnt.J.. 
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0~ =0.178+0.009=0.187 : 

tu011'1fl1J 6t,2m t LnL64.w6: 

ULsbrOwsJnl. hws~wo~c~ 1lfl.U1T1bruflw: UJL1JOmpwCi9wJt,G hwm4w
Ci'121J npw4w4wO hwm4wCit,2 t. npCi mCit, bp4m i.tintuwriwpowpwp pwgw
nn11. mwppbpw4Cibp (opt,Ciwlf 6bnCiwp4mpJwG w2tuwmn11Gbp1J umnpwpw
dwCi4mu bO mriwuwp114wCig Lt 4wCiwCig 4.pw, wpmwr,.pwCi91J· Ll.jt,mwCim Lt 
tunmwOt, 4.pw Lt WJLCi): 

UJL[!Ompw09wJt,O (bp4[!0mpwG9wJ t,O) hwm4wGt,2G 1J011mCimu t 
£!U'1WUb01J bp4m wpdb9. 

1 - hwm4wOt,2'1 wn4wJmpJnlCi, 
0 - hwm4wGt,2'1 pwgw4wJmpJmG: 

p+q=l, 

nru.nbrl p- hw1.114wuti20 1.11tiriwU11:i1.11nri. upwL[nriubriti uwuu t (1.11buw4wriwri 42tino). 
q • hw1.114wGti20 !U1PflWlJ.lb1.11nri. upw4nriGl:iriti 1.11buw4wriwri 42pn[!: 

UJL1JGmpw09wJt,Ci hwm4wut,2t, ut,2t,O wpdbEIJ hw4.wuwp t' · 

x = (1 · p) + (0 . q) = p : 
p+q 

UJLIJUUlflWUEWJj,0 hwm4wG'12'1 r,.t,ull.jbfluj,wCi hw4.wuwp t· 
2 0 2 2 2 a2 = ( 1 - p) · p + ( - p) · q = q · P + P q = P . q : 

p+q p+q 

UJL[!UU1pw09wJt,Ci hwm4wCit,2t, Ll.wpt,wgt,wJt, wnwLl.bLwqmJO w11ctb9[! 
hw4wuwp t 0.25-t, Lt wJO umwg4.mu t , bpp p = q = 0.5 -t, : 

Orfl.Ow~: n11n2bL WJU]OmpwCipwJt,0 hwm4wCit,2'1 11'1ull.lb11ut,wO hbml.t
JWL mt.1.JwtObpt, ht,uwO 4.pw. QWrtWQt, 2112wOCibpt,g ub4mu hwp4WJj,O mbu-
2mpJmOO ummqbL t 200 wnl.tmpwJt,O 4Pll.lW4 , npnOgt,g 150-mu pwgw
hwJU10bL t :pt,GwOuw4wO tuwtummuObp: 

LnLlrnul. 

150 
n=200, m=150, p= - =0.75, q=1-0.75=0.25, 

200 

u 2 = 0.75 · 0.25 = 0.1875 : 

PwcfuLlwO At.fl gnLgwCiflcObr(!: PwztuuwG 6l.tt, uwut,Ci Linmw4.npw
Ll.lbu Ll.jwm4bpwgmu umwOwLnL hwuwp 4wnmgmu bG pwztuuwCi qpw:pt,4-
0bp (Ll.lntt,qnG l.t ht,um nqpwuw): Ll.t,6w4wqpw 4wG hbmwqnmmpJmOObr,t, 
lllriw4mt,4wJmu 4wflbL'1 t hwG11'1Ll.lbL qwGwqwO pwztumuCibpt,: 1wuwubn 
hwLiw4gmpJmOObp[!, npll.jbu 4wCinCi, pCimpwqp4.mu bu ut,wqwqwp pw2-
tuntuObrin4.: Pwquwq.wq.wpmpJnLO[! Ll.4~Jmu t mumuOwut,114.nri hwuw4-
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gmpJwCi wCihwuwubnmpJwCi uwut,G: UJr,. llhll.lQnLli hwp4w4.np t wnwi.tbL 
hwuwubn tuupbf1'1 pwctwOuwCi Oll.jwmw4n4. 4wmw11bt Ull.LJWLObpt, 4.b11w
tuupw4.npmu: 

Pw2tuuwO [!Ci11hwCimp pCinLJpt, pwgwhwJmmu[! bOpwr,.pmLi t 1111w 
hwliwubnmpJwCi wumt,6wCit, qCiwhwmnu'.i, t,Ci2Ll.jbu Gwl.t wut,ubmpt,wJt, l.t 
t9ugbut, gmgwCit,zCibpt, hw24.wp4: 

Ut, pwCit, pwztumuCibpt, wut,ubmpt,wJt, wumt,ISwOt, hwubuwmw4wG 
4.b[1Lnt6mpJwG hwuwp hw24.wp44.mu t wut,ubmpt,wJj, 'l1t,punGt, hwpw
pbpw4wCi gmgwCit,z[!. 

x-Mo 
As = : 

(j 

Uut,ubmr,t,wJt, gmgwOt,2'1 LibompJmGIJ 4w11nri t L'1Cibt 11rw4wG l.t pw
gwuw4wG: '1-pw4wG ub6mpJm0[! 4.l.iwimu t w2wLin11.u1wO wut,ubmpt,wJt, 
wn4WJnLf}JWCi uwut,G, t,u4 pwgwuw4w(i OzwCi[!' owtuwlfn110JwCi : nppwO 
Libo t qnp6w4gt, pwgwpow4 ob6mpJnLU[! , WJl'lQWU ubo t pbp4.w6m13JWO 
wumt,6WG[! : QGr,.mG4.w6 t hwowrbL, np bpb wut,libmr,t,wJti qnp6w4t,g[! 
I.finer t 0.25-t,g, Wll.jW wut,obmpt,wG GzwGwLiwLti 2t . t,u4 bpb Libo t 0.25-, .. 
t,g· G2wGw4wL'1 t: · 

Uut,obmpt,wJt, hw2n1111 gmgwGrzt! , nplJ wnw2wrLibL t 24.br,. Liwpbuw
mt,4nu Lt,G11pbpq[! , hw24.wp44.mli t hbml.tJWL pwGwol.tn4.. 

As = CT-50 , 

nri1.11brf CT - hw1.114wGti2ti WJu W[lObf/Cib[lp 1.11n4nuu t. nrinuf1 qb[lwqwugntu b(i 
uti2tiG p4wpwGw4wuti ubompJntCi[!, 
50 - Onriuwt pw2tuuwu wJCi 1.11w11pb11w4ubriti 1.11n4nuo t. n11nG12 (lb[lwuqwCigmu bCi 
2wri12ti uti2tio pL[wpwCiw4wupu: 

UnwLtbL mwpw64.w6 t wuj,obmpt,wJt, hbml.tJWL gmgwGti21J. 
µ3 As=-

3
, 

O' 

nri1.11brf µ 3 - bririnri11 4wriqti 4bG1.11rinGw4wCi unubu1.11Ci t. n11(! nrm24mu t hb1.11l.JWL 
pwCiw~un4. 

"'(x · - x)3 . f µ-L..,' , . 
3 - Ir; . 

Uut,obmpj,wJt, wJu gmgwCit,2[! n2 ut,wJCi npnzmu t wut,Libmpj,wJj, wu
mt,6wG[!, WJL Gwl.t gmJg t mwLtiu q.Ltuw4.np hwuw4gmpJmGmu hwm4w
Ot,2t, pwztuuwCi wut,obmpj,wJj, wn4wJmpJmCi[! 4wu pwgw4wJmpJmCi[!: 
St.1.JwL gmgwGj,zj, tw4wCimpJwCi wumt,ISwCit, qCiwhwmw4wCi[! mp4.mu t 
ut,2t,Ci 9wnw4muwJj,Ci utuwLti oqCimpJwt'.ip, np[! hw24.wp44.mu t hbml.tJWL 
pwGw6l.tn4.. 
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6 ·(n-l) 
CJ As = 

( n + 1) · ( n + 3) 

nr1Lnb1f n - 11'1L11Wfl4muGb11'1 Ptit.lG t : 

tpb IAsl > 3 -pg, w~w wupt'ibmripwG tw~wG t L. cutuwtlnri 
O As 

hwt'iw4gmpJmGnul hwm4wGp2p pw2tumt'i[! upt'ibmriti4 it: 

tpb IAsl < 3-pg, w~w wupllbmripwG tw~wG it L. 1111w wn4wJm
a As 

pJmG[) pwgwmritlmll t ~wu,whw4wG hwGq.wllwGQGbpp wq11bgmpJwllp : 
Upllbu,pp~ pw2tumuGbflp hwllwri hw2tlw114t.lmt'i t teugbut, (upwq.w-

q.wpmpJwG) gmgwGp2[). 

Ex=µ: -3, 
(j 

nplllbrt' µ
4 

- !"flfl"fl'l 4w11e+'1 4bGL11pnGw4wG unubGmG t Li n11n2t.lnLu t hbml.iJWL 

pwGw~Linll_. 

t2ugbu[! 4w11n11. t tPGbt flflW~wG L. pwgwuw4wG: Pwpapwq.wq.wp 
pw2tumllGbflp llnu, teugbup gmgwGp2G mGti 1111w4wG GzwG (+), t,u4 
gworiwq.wq.wpGbp[)· pwgwuw4wG (-}: Pwgwuw4wG teugbup uwhuw
GwJpG wridbm:!' Ex= -2 , pu4 1111w~wG tpugbup llbompJmG[) wGt.lb112 
llbompJmG t: unpllwt pw2tut1wG teugbuo hwtlwuw 11 t 0-p, wJutiGeG 

!:!_=3· 
(j4 . 

t2ugbup llp2pG 2wnw4muwJpG 2b11.mt'i[! hw2tlw114t.lmt'i hbmL.JWl 
pwGwaL.ntl. 

24 · n · (n - 2) · (n - 3) 
(J Ex = 2 ' (n-1) ·(n+ 3) ·(n+5) 

nplllbrt' n - 11timwp4mllGb11'1 Pl'lt.lG t: 

teugbuti llnmwt.lnri n11n2llwG hwt'iw[l ~wrinri. t ~tiriwnt.lbt LfiufJp/Jflqfi 
pwuwtJI.J/]. 

Ex = TI - 38.29 , 
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nplllbll. TI - WJG mwripbpw4Gbri'1 L11n4nuG t. npnGQ [!G4w6 bG ll'12'1G llbomi;iJwu 
wJu 4wu wJG 4n11.umu· ll'12'1G 12wnw4muwJtiG 2b11.llwG 4bui,G hw4wuwp 
ll'12W4WJJ2nLU: 
38.29 - WJG L11wppbpw4Gb11'1 mn4nuG t. n11nG12 [!G4w6 bu Gn[lllWL pwztullwu 
2w1112mll uti2'1G llb6ntpJwG wJu 4wll wJG 4n11.llmu· uti2'1G 12wnw4muwJtiu 2b11.llwu 
ljbupG hwt.1.wuwri uti2w4wrnmu: 

Or~Ow~: n11n2bt wupt'ibmritiwJp L. teugbup q.npow4pgGb11G oum 
w~11wG2w2112wGwnmpJwG iwLtJp tuwGnLpGbflp pwztut'iwG mt.lJwtubriti 
hpt'iwG t.lriw (wrumuw4 4.8): 

unnlwl[nntwb' llmlbOsObrti hwcitwr~[! 
Urumuw4 4.8 

tuupbpG tuw- Ut,2w-
[!Ulll Gmp- 4wrnti 

WUJ[lWG- Gbpti ub2- xl; (xi - x) (x ; -x)2f (x ; - x)3 f; (x ,-x)4 f 
12w2112w- Pl'lt.lr! , mbrt[! , 
Gwnmp- f X· I 

JWG , llLG. 
nnwu, x 

u 1 2 3 4 5 6 7 
50-60 7 55 385 -12 .2 1041 .9 12711 .0 155073.4 
60-70 15 65 975 -2.2 72.6 159.7 351.4 
70-80 6 75 450 7.8 365.0 2847 .3 22209 .0 
80-90 4 85 340 17.8 1267.4 22559.0 401550.3 
Qu11w-
ubGn 32 - 2150 - 2746.9 38277.0 579184.2 

n11n2bu2 11tiu~bpupwG L. bppnri11 m inririnfl'l 4w11q.ti 4bumpnGw4wG 
t'inll bGUlG bp o: 

02 = I, (x; - x:)2 f ; = 27 46.9 = 85_84 
I,f; 32 ' 

cr = W = .J85.84 = 9.265, 

= I, (x; - x)
3 

· f; = 38277.0 1196.16 
µ 3 I,f; 32 ' 

= I, (x; -x)
4 

·f; = 579184.2 =18099.5 : 
µ 4 I, f; 32 

UJdll n11n2bG2 wupllbmritiwJh q.n11ow4pg[! L. 1111w tw4wGmpJwG wu
mp6wup q.Gwhwmw4wG[): 

_ µ3 _ 1196.16 -1 50 
As --3 - 3 - . ' 

cr 9.265 
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(J = 0 ·(32-1) = 0 4 . 
As VCJ2+ 1) · (32 + 3) · · 

jAsi 
S4.JWL pwztuuwG wuj,ubuippwG tw4wG t, EWfip np - > 3 -pg: Uup-

cr A s 

ubu,ppwJp qnp6w4gj, tw4wGmpJmG[! 4wrl:iLr uu,mql:iL Gwl.i hwl[l:iLt.J.w6 13 
up2ngnl[: 

nrnzl:iGE pwztuuwG tpugbu[!. 

Ex= ~-3 = 
18099

·
5 

-3 = -0.544 
a 4 9.2654 

wJutiueu· pwztumuu gwopwqwqwp t: 
PwcludwQ ~nrbr: tdlt)J'lrtl~ sll.JWLlibrmt OnrdWL pwctudwCi lfwnnL

gnLd(!: PwztuuwG oppGw!wLflmpJmGGl:ipp pwgwhwJuillwu wnwt.1.1:iL L[uuiw
hl:iLti 6wGwUjwph[! 11-tiuiwp4mllGl:ipp pl[p wl[l:iLwgmllG t: f\.pmwp4mllGbpp 
Pllr wl[bLwguwG[! (llpl.iGnLJG hwllwul:i11 hwuw4gmpJwG uwhllwGGbpmll) Li 
uj,wctwllwGw4 uti2w4wmr lll:iompJwG LflnEpwguwuu qmquGpwg, mt.l.JwL 
pwztuuwG[! pGnpnz opj,uW!W41nLPJnLU[! hwu11-bu 4qw wt.J.1:iLti m wt.J.bLh 
huu,w4 4bpUjnl[, j,u4 l'.iwtuw4wGmpJmGGl:ipp UjnlpqnG[! ubp4wJwgunri_ pb4-
JWL qj,ou 4tlnuibuw npnzw4j, uwhmG qop Li, ti L[bp2n, 4L[bpw6t.l.h 4np q6h: 

UJu 4np qhou, npu wpuiwhwJmmtl t hwl'.iwjl.Jw4wGmpJmGGbpp Lflmlrn
tumpJwu oppUW!W4lnLpjnLU[!

0 

UjWU1Whw4w(j qnponuubrr wq11bgmpJnLU[! 
pwgwnnri qmu, uibuEnt.l., 4n!t.1.mu t pw2futlwu l/nf1: 

ul:ip4wJnLllu munulGwuj,pl[wo t pwl[w4wu p4.nl[ mwppb11 pwztutlwu 
ol.ibp: '-lpl'.iw4wqpw4wG hbuiwqnu,mpJmGGbrti Ujpw4u,p4wJmtl hwl'.iwtu 
OC+U1Wqnp64.mll t 'Tlmwun(ip, Uweut.l.bLr L. hwu,4wUjbU unrllwL pwztum
U[! : un(lUWL pwztutlwu[! unu, pwztumuGl:ip[! hWJU1UwpbpllbL bu PLI! UjbU 
pGmpJwu, WJUUjl:iu tL hwuwpw4mpJwG qwpqwguwG wtlbuwmwppbfl 
bpL.nLJpGbpG mumuuwuppbLm ctwuwGw4: 

unµtlwt bu wGL[wGmll wuuu11-hwu, UjWU1whw4wG x ubompJwG pwz
tumll(}, l:ipb 11-11w hwllwUjwuiwutuwG pwztuuwG jl.JuimpJmGG wruiwhwJLn-
4mtl t hbUlliJWL pwGwol.inl[. 

4wll 

1 
q,<t> = ~ . e 2 ' 

-v27t 

npU1brt' x-Ci mumilCiwuh11ll.nrt hwU11.jwCih2h wr,dl:ipG t. 
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X -X 
t =~-Ci uU1wuriwr,rn (Cinnilwl[n11l[w6) zbrtmil[!, 

e = 2.7182- pGwljwCi LnqwnhPilh hhil.P[!, 
1t: = 3.1415-G ilwpl:iUWUlhl/wljw(i hWUUlWUlnLCi[! : 

'-l.j,6w4wqpmpJwG Ujpw4u,p4wJmll tlbo hbU1WEflEflnLpJmG t Gb114w
JWgGmll WJU hwrg[! , pb 4.p6w4wq.pw4wG flpU11lWG W[lfljnLUEnLll uu,wg-
4.wo pwztumuu n11Ewfint.1. t hwllwUjwuiwutuwGmtl GnrtlwL pwztuuwGu: 

UJu hwrgu LnLObLm hwuwp hwp4w4.np t hwz4.wp4bL GnrllwL pwztu
uwu mbuw4wu hwl'.iwjl.Jw4wumpJmuubp[!, wJutiGEu· WJG hwl'.iwjl.Jw4wGm
pJmGubp[!, npnue 4Lhfibj,G, bpb uit.l.JwL pwztumuo l'.izmnpbG hbmlibr unr
uwt pwztuuwu opbGEtiG: Sbuw4wG hw6wjl.Jw4wGmpJmGGbrti hw2t.1.wr4-
uwG hwuwp oq.uiwe+nrol[mu t hbuiL.Jwt pwGwoL.u. 

t2 
, n ·h 1 --

f =-·--·e 2 
I (J ./27t 

nprnl:irf h -G ilh2wljwrnti ilb6mpJmGG t: 

Orf\Ciwlf: ~wzt.1.wr4bL pwztuuwG ZWPEP uibuw4wu hwl'.iwtuw4wGm
PJmuGbp[! qnpw4n!j,4ubpj, hwuw4p 4.bpwpbflJWL hl:imliJWL mt.l.JwLubrr 
hpuwG 4.pw: 

Snrw(fnihl.JOtirh DWCfunum nus hwuwllh 
Uri1muw4 4.9 

h.JupbpG ~nr,w- Uh2w- SbuwljwCi 
[!UUl hw- l!nih4· 4WJflh (x; -x) <p(t ) hw~wfuw-
uwljh, uil Gl:i 11ti ub2- (x; -x) ljwCimp-

X i-hll.n rnbrm 
(J 

JmCiGbp 
f; 

I f ~ X; 
I 

u 1 2 3 4 5 6 
143-146 1 144.5 -21 3.47 0.0010 1 
146-149 2 147.5 -18 2.98 0.0047 2 
149-152 8 150.5 -15 2.48 0.0184 9 
152-155 26 153.5 -12 1.98 0.0562 28 
155-158 65 156.5 -9 1.49 0.1315 65 
158-161 120 159.5 -6 0.99 0.2444 121 
161-164 181 162.5 -3 0.50 0.3525 175 
164-167 201 165.5 0 0.00 0.3989 198 
167-170 170 168.5 3 0.50 0.3525 175 
170-173 120 171 .5 6 0.99 0.2444 121 
173-176 64 174.5 9 1.49 0.1315 65 
176-179 28 177.5 12 1.98 0.0562 28 
179-182 10 180.5 15 2.48 0.0184 9 
182-185 3 183.5 18 2.98 0 .0047 2 
185-188 1 186.5 21 3.47 0.0010 1 
QGriw-
ilbCin 1000 - - - - 1000 
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LnLbnut. 
Unw2pG hbpppG npnznu'i bGE qnpw4niti4ti uti2rG hwuw4[!, np[! 

hw4.wuw11 t 165.5 uu, pu4 hwuwljp up2pG EWnw4muwJpG zbri.mll[f 6.05: 
UJrJ. U1Ll}WLGbpp hpuwG 4.(lW npnzmu bGE Gnpuw4.np4.w6 zbri.mll[! 

JnLflWEWGj_jnL(l U1Wflpbpw4r hwuwri (7.9 wrumuwljp 4-riri. UJnLU): 
UJGmhbU1L. hw4.bL4.w6 4-p up2ngn4. n11nzmu bGE cp(t) l,mG4gpwJp wpdbE-

Gbp[! (7.9 W'l.Jmuw4p 5-ri'l uJmG): 
Sbuw4wG hw6wtuw4wGmpJmGGbp[! n11nz4.mu bG hl:nnL.JWL pwGw(IL.p 

oq.GmpJwup. 
,_hI,f . 
f--- · cp(t) ' 

(J 

UJG 111::iummu, bpp 4.wppwgpnG zw11EG mGp hw4.wuwriwub6 uti2w-
4wmb11. w~w 

_h I,_f = const : 
(J 

Ubp oppGw4mu WJrJ. ub6mp1mG[! hw4.wuwri t· 

3 
· 1 °00 

= 495.868 "' 496 : 
6.05 

UJGmhbmL. WJrJ. wpdbEP ub6mpJmG[! (const) pwquw~wU14bLn4. cp(n 

:j>mGljgpwJp ub6nLpJmGn4.· umwGmu bGE mbuw4wG hw6wtuw4wGmp1mG
Gb(1[! (W'l.JnLUW4 4.9-p UJnLG 6): 

Q.pU1wljwu L. q.np6Gw4wG GzwGwljmpJnLu nLGp "lmwunuft pw2funul[!.· 
UJG pGnpnz t hwq4.wri.b~ hwG11p~n11 bpL.mJpGbppu, WJ'l ~wm6wnn4. tL 
ri.riwG wG4.wGmu bG «hwq4.wr].bllj (4wll uw4w4.wr].bUj) bpL.mJpubpp 
opbGE» (4wll 4l"Efl p4.bpp opbGE): 'l)mwunGp opbGE[:! 4ppwn4.mu t [!Ulil 
6w4.wLti pw4.w4wGpG ub6 ( n ~ 100} L. mLlJWL hwm4wupzn4. odU14.w6 
pw4.w4wGpG 4l"Efl mbuwljwriwri 4zpn ( p :s; 0.1) mGbgn11 hwt'iw4gmpJmG

Gbpti hwt'iwp: OppGw4· ~wmpwump WfllilWrJ.flWLIEP tullPWEWGw4ubpp 
pwzfumuu [!Ulll tunmwG W(llllWr].flWGEtJ EWGw4p, U1~WQ.[14.W6 t2bpp 
pwztumuG [!Ul.ll Ll11ti~w4Gbpp P4.P L. wnG: 'l)mwunGp pwztuuw(i U1buw4wu 
hw6wtuw4wGmpJmGGbp[! n11nz4.mu bG hbmL.JWL pwGw(IL.n4.. 

I ,._m .e-A 
f =n·---

m m! 

nplllbrf n - wGljwtu 41npt'lbpp oGrihwGmp PtillG t, 
A - wGljwtu 41nr,t'lbpp dwllwGwlj uw!Jwllwribllj lljWLnwhwr,ti hwuribu qwtm oti2tiG 
PP'-lO, 
m - Ull{JWL u.iwu,whwr,ti hw~wtuwljwGnLpJmG[! (m=O, 1, 2 ... ), 

e-/... npn2llmll t hwlllmlj w11Jmuw4ti oti2ngnit {hwllbLLJ.w6 2), 

RO 

m! - I · 2 · 3 .... · m W[llllWflflJWLLI t, O! - [IUflnLGllmll t llbljpG hwllwuw11: 

=lwllwawJlinLtJJWli hwJswOflclilir: 2wGti nri wJu 4wu wJG pwztuuwG 
pGnLJPP 4.b(lwpbflJWL bGpWr].flnLpJmGGbpG oGri.wubG[! hp~npbqGbp bG , WJL 
nj_ pb 4wmbq.npplj hpuGw4.n11muGbp, w~w 11riwGg hwr,4w4.np t hwLnmlj 
gmgwGpzGbpp up2ngn4. bGpwp4bL 4.p6w4wq.pw4wG ULnmq.tlwG, npnG.Q 
ljnj_4.mtl bG hwtlWOWJUnLfi}JWU hwjU1wuft2u/:J11: 1wuw(iwJGmpJWG hWJlllW
GpzGbp[! hGwpw4.npmpJmG bG LnwLru· hpuG4.bLn4. pwztuuwG uwhuwu4.w6 
4wunGpG, pwgwhwJmbL, pb np ri.h~Eml'i t hw114w4.np mbuw4wG L. tu
~Pl1P4 hw6wtuw4wGmpJmGGbpp uti2L. LnwppbpmpJmGG oG11mGbL LL1W
mwhw4wG (nj_ tw4wG), L. n11 111:i~Emu· nj_ UjWU1whw4wG (tw4wG): Q.nJm
pJmG mGbG up ZW(lE hwuw(iwJGmpJWG hWJlllWUpzGbp: U11w4.bL lllW[lW0-

4.w6 t Y. 'l)ppunGp x 2 
hwuw(iwJCimpJwG hwJLnwutizo, nro hwz4.wr,44.mu t 

hbmL.JWL pwGw(IL.n4.. 

' 2 ~ Cftu~. - (nbu )2 
X = L 

fLnhu . 

nr,lllbrf ftuUj. -G ttin11t'lwpwr,w4wG {tllllltintilJ) hw6wtuwlJwGmpJmGGbpG bG , 

fLnbu . -G lllbuwljwG hw6wtuw!JwumpJmGGb110: 

1wJmwupzp umwg4.w6 wr,dbE[! ( X~wz<J.. ) hwubt'iwLnnLU bG wrumuw-

4wJpG wpdbEP hbm ( X~runLu. ): 4.bp2pGu npnz4.mtl t hwLn nL4 W11Jmuw4p 

uti2ngn4. (mb·u hw4.bL4.W6 5) 4wtu4.w6 oG11mG4.w6 hw4.wGw4wGmp1mGpg 
(P) L. wqwU1mp1wG wump6wGGbpp p4.pg k (GnptlwL pwztudwu hwtlwp k 
hw4.wuw11 t pwztuuwG 2Wf1EP tuupbpp p4.pg hwGw6 3): 

tpb X~wz<J.. :s; X~rumu., w~w 2P hb11Et.lmu tu~rrir4 pwztuuwG Guwum

pJwG hp~npbq[! GnptlwL pwztuuwGo: 'l)ppunGp hwJLnwGpzp hwz4.wp4tlwu 
dwuwGw4 hwp4w4.np t ~wh~wCibL hbLnL.JWL UjWJdwGGbp[!. ri.pmw114mu
Gb11p PP4.D UjbLnE t LrGp pw4.w4wGpG tlb6 ( n ~ 50 ), bpb U1buw4wG 
hw6wtuw4wGmpJmGGbp[! nrinz up2w4wrnbr,mll 4l"El1 t 5-pg, w~w 
uti2w4wrnbfl[! upw4.nr,4.mu bG wJG~bu, npL4buqp hw6wtuw4wumpJmu
Gbr,o 5-pg ub6 LrGbG: 

4..t°'. flnuwGn4.u4pu, oqmwq.npobLnLl . X2 t'ibompJmCi[!, wnw2wr,4bL t 
tu~r/1P4 pwztuuw(i GuwGmpJnLG[! GnpllWL pwztuuw(i 4nrtiG q.Gwhwmbt 
hbLnL.JWL hwpwpbr,mpJwup. 

lx2 -vi 
C:;;:;: .J2 ,v ' 

nplllbrf v = m - 3 - wqWlllnLpJwG WUlllpCiwGGbpp ptJ'-lG t. 
m - tuoptpti Ptillo: 
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t;pb C < 3 , WLllW 4Wflbtti t [!Gl'lmGbt tuLlltiflti4 pwztuow(j GnflUWL 
pGnLJPP htiLllnpbq[!: 

Swf1w64w6 t Gwl.t U. u. 4n1unqnpm//1 hwJmwGpz[! , nfl[! n11n24mu t 
hbmliJWL pwGw<'.ll.tml. 

nptnbrt' D - tulJ.1'111'14 Lt U1buw4wCi 4mU1w4qwo hw6wjuw4wCinlflJnLGCibri'1 t.'l'121.t 
lilW(lpbpmpJwli wnwt.[bLwqmJG wricrb12G t. 
n - tulJ.1'111'14 hw6wjuw4wGmp1mGGbpp qmt.'lwr,Q: 

,wzt.J.wri4btnt.J. A WflObE[!. P(A) hwLnm4 wrunLuwljp uti2ngn4 nfln

zmu bG wJG hw4wGw4wGml}JnLG[! , nJlntl 4wflbtti t hwumwmbt, nfl 
t llLllllf1114 Lt Lnbuw4wG hwowtuw4wGmpJm.GGbflll zbrimuGbp[! LllWLnwhw
LjwG bG: bpb ). uboml)JWG[! hwllwLllwmwutuwGmu t GzwGw4wLti hw4w
Gw4wGmp1mG, WLllW tllLllllflti4 Lt mbuw4wG pwztumuCibpp ui,21.t LnWf1-
pbf1mpJmCiCibfl[! tw4wCi tbCi : 

Ort,Ow~: Oqmwq.nrioblntl 4.9 wrumuw4ti mllJwtCibfl[!. ummq.bL CinJl
llwL pwztuuwCi[! EWf'lWEP qnJlw4ntti4Gbrii,· [!Um hwuw4ti pwztuuwG hwllw
LllWLnwutuwCiml}JwG htiLllnpbq[!: tllLllllf1P4 Lt mbuw4wG hw6wtuw4wCim
pJmGGbriti llnLnp4mpJmCi[! q.Ciwhwmbtm hwllwfl oq.mt.J.bL 'T1pf1unGp, flnllw
Cin4u4m Lt LmtllnqnJ1n4.i, hWJLnwGtiztig: 

Urumuw4 4. 1 O 

tuupbpG Pw2tuuwCi hwl5wtuw-
QUUl hw- uwGnu~1mGGbn f ; - f( (f; -f;)2 (f; - f()2 
uw4p, ut.'l tllU1'1riti4 tnbuw4wG 

r: X f; f ! J 
I 

u 1 2 3 4 5 
143-146 i) 11 !) 12 146-149 -1 1 0.083 
149-152 

152-155 26 28 -2 4 0.413 
155-158 65 65 0 0 0 
158-161 120 121 -1 1 0.008 
161-164 181 175 6 36 0.206 
164-167 201 198 3 9 0.045 
167-170 170 175 -5 25 0.143 
170-173 120 121 -1 1 0 .008 
173-176 64 65 -1 1 0.015 
176-179 28 28 0 0 0 
179-182 10 9 1 1 0.111 
182-185 

n4 n3 I 185-188 1 1 0.5 

ClinwtlbGn 1000 1000 - - 1.262 
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LnLbnul. 
1. nrmzbGE 'T1pf1unGti hw1mwCip2[!· pntn11 hwz4.wp4Gbp[! GbJ14w1wg-

Cibtnt.J. 4.10 wrumuwljnul: ,wz4.wp4wJtiG x2 hwt.J.wuwp t 1.262-p: n11nzbGQ 

l'lflW WllJnLUw4wJtiCi (uwhuwGwJtiG) wpctbE[! hwtlbtt.J.wo 5-ti llfl2ngn4: 
v = 15- 3 = 12 wqwtnntpJwG wumi,awoi, Lt a= 0.05 CizwCiw4wtflmpJwG 

f'lbLllEntll X~11. = 28.30 : '2wCifl nJl X2 hwz4wp4wJpG WflObQ[! lflnEfl t f'lflW 

wrunLUwljwJflCi WflObEflg , WLllW tl'iLllflflti4 Lt LnbuwljwCi hw6wtuw4wCim
pJntGCibpfl oti21.t zbrimuCibp[! 4wrbtti t hwuw11bt Lllwmwhw4wCi, w1uflCiEG' 
wnw2wl'l11Llw6 htiLllnpbq[!· tl'iLllllflti4 pwztuowCi unmpljmpJntG[! Cinpt.lwtflG , 
tr hbflELlmll: 

2. nJlnzbCiE flnuwGn4.u4m hwJmwGflz[! . 

C = lx 2 -vi= 11262-12! = 10.738 = 2_19 ' 
%"0, ..ff.12_ 4.899 

4ntmw44.w6 hw6wtuw-
f I f.' 

I 
uwCim~ mGGbr, 

tllLllllflti4 tnbuwljwG 
S; s~ 

I 

1 2 3 4 
1 1 1 1 
2 2 3 3 
8 9 11 12 

26 28 37 40 
65 65 102 105 
120 121 222 226 
181 175 403 401 
201 198 604 599 
170 175 774 774 
120 121 894 895 
64 65 958 960 
28 28 986 988 
10 9 996 997 
3 2 999 999 
1 1 1000 1000 

1000 1000 - -

'2wCii, np C < 3 -pg, WLllW hp1:4npbq[! tti hbpQ4mu: 
3. npnzbGE 4ntl'inqnpnt.J.ti hwJmwGti20: 

Ul'l)ntUW4 4.11 

JS; - S'. \ 

5 
0 
0 
1 
3 
3 
4 
2 
5 
0 
1 
2 
2 
1 
0 
0 
-
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'lw tirw4wGwgGbtm hwuwr hw2t.lwp4bGp tullltiflti4 Li mbuw4wG 
pw2tumuGbrti 4nunw4t.twcr hw6wtuw4wumpJmGGbpQ, qmubup 11rwug 
uti2Li wnwt.lbLwqnLJG UlWflpbflnLJ:}Jmuo: 1w24.wp4Cibp[! Gbp4wJwg4.w6 bu 
4.11 wrumuw4mu: 

Urumuw4j, mt.lJwtGbpj,g bplinul t, nr wnwt.lbLwqmJG u,wppbrim
pJmGQ hw4.wuw11 t 5-p: UJUUl b11tig tL° 

D 5 
1i. = /If = v'

1000 
= 0.158 "" 0.2 : 

P(A) hwt.lwCiw4wGmpJmCiubpj, wrumuw4n4. nrn2mu bGp, nr ,. = 0.2 

hwuwlljwu,wutuwGmu t ub4pu unm hwt.twGw4wGmpJmG: 'lw u2wuw4mu 
t, np ub4j,O unm hw4.wuw4wGmpJwup 4Wf1bLP UjGl'lbl, np qn(lw4ntj,4Gbrr' 
oum hwuwt.iti 41wuu,wgti pw2tuuwu hpupmu Q04w6 t GnpuwL pw2tumua: 
UJl'l bq[1w4wgmpJmOQ hwumwu,bgpO pnlnJl bpbp hwJmwGj,2ubp(!: 

4.2. IUOl').~rObr t.. LLwntnLpJnLOObr 

4.1. UnliU1[1W4WCi hwuwttirti 4n24b11buti pwctwuumGpubrti 
qun11mGw4 Ujwhwu2wr4ti mumuuwuti11mpJwG ctwuwGw4 umwgt.lb1 bG 
hbmliJWL U14.JWLUb[l[! lllf1WUW[ll'l4WUg WUWllWJPU 4n2rt.iti [!UUl tW4"1Ubpti 
4.w6w11pubpj, pw2tuuwu 4.bpwpbpJWL-

2wlhun 38 39 40 41 42 43 44 ~GnwubGo 
'-lw6w114.w6 
qmJq.bpj, 4 4 8 13 19 8 4 60 
~hLln 

Liwmwrb1 pw2tuuwu hw6wtuw4wGmJ:}JmGGbpp 4.bp1mcrmpJmu· oq
u,wq.npcrb1nt.l hw6wtumpJm0ubpG m 4nulmuwmtu.t. hw6wtumpJmGCibp[!: 

4.2. Unw2tiG 4mpuj, muwGn11Gbpp MbnwJtiG puuw2r12wuti wr11Jmup
Gbpn4. uu,wgt.lbt t q.Gwhwmw4wuGbpp hbmliJWL pw2tumuG QULil pw1 bf1p. 

n LUwun11Gbpp q.pu,bLtiPGbpp 2 3 4 5 ~Cil'lwubG('! 
Gwhwu,w wG w 

nLUwGnri.Gb11ti umwgw6 15 75 120 90 300 
Gwhwmw wGGb 

n11n2bL. 
1. nLuwGn11Gbpp qpu,b1tipGbpp uti2tiG PWL(!: 
2. Unw2wl'ltiumpJwG unl'lwJw4wG Li ubl'ltiwGw4wG pwtti wpctbpGbro: 
Liwmwpb1 bqpw4wgmpJmOubp mt.lJw1 pw2tuuwG pGnLJpti llbrw

pbpJw1: 

4.3. Unl.tmpw4wG :Ptipuwubpp pw2tumuu oum wuuw4wG WUjpwGpw-
2112wuwnmpJwO tw4'1ti pumpwq.pqmu t hbmliJWL u,L1.Jw1Gbrmt. 

84 

UUJpWGJ?w2112wGwnm- llhG! Li 5- JO- 15- 20- 25-hg CCil)w-
pJnLCi[!, llLG. 1)(1Wu 5 10 15 20 25 pwpllp ul:iGQ 
:bhpuwCil:iph PP4.C! 20 26 20 14 10 to 100 

n1m2bL. 
1. Ub4 liti11uwJti hw24.n4. wuuw4wCi WUjpwCipw2r12wuwnmpJwCi uti2tiG 

tW4'1(!: 
2. Uuuw4wG WUjJ1WGpw2112wGw11mpJwG un11wJw4wG Li ubl'ltiwGw4wG 

wpctbp(!: 
4wmwpb1 bqpwhwGqmuGbp mt.lJw1 pw2tutlwG pCimJpj, 4.bpwpb[1JWL: 

4.4. ,-, qpwrit.lw6 pGw4tmpJwG pw2tumuG QUIJl mwptipl1 2001 p. 
tlwr11whwuw11ti wrrumG_gubrnt.l mCiti hbml.iJWL mbu,ga . 

swrhE!C!, 15-24 25-34 35-44 45-54 55-64 65 L. CG11w-
Lnwnl:iLiwCi wLll:iLh ubGr, 

Snljnunq· qpw11-
Lj_w6Cibph [!GI)- 16.2 21.2 28.5 20.1 8.0 6.0 100.0 

hwGmn allh lll:io 

npn2b1 UbfltiwGwG, wnw2tiG Li bppnp11 .Et.lw11mti1Gb[1(!, wnw2tiu Li 
j,GGbJ1!1[11'l 1'lbgtiLCibpo: PwgWIJl[lbL l'lflWGg pn4.wGijw4mpJmCio: 

4.5. Uw11qti q.np6wqmp4Gb11ti pw2tumuG QUUl w2tuwmwupti aG11hwu,uwG 
mlin11mpJwCi pGmpwq.11t.lmtl t hbmliJWL mt.lJwLGbpnLI_. 

U2tuwmwGpp QCiqhwuHlwG Sn4nunt.l' m11wuwp4wGg (4wGwGg) oGri.hw-
u,Lin11mpJnLG[!, wuJ,uGbp Gmn ~~h G~wmuwup 

lll'lWUW(ll'lP4 4wGwm 
UtiCitli 3 27.4 20.4 
3-6 38.3 47.1 i 6-9 14.6 13.5 ' 
9- 12 10.7 10.4 

12 li WlJtil h 9.0 8.6 
CGn.wubGo 100.0 100.0 

n11n2bL w2tuwmwGpti ou11hwmuwG ml.tn11mpJwCi ubl'ltiwGwtiwu Li 
p4.w11mtiLWJj,G W(lctbpCibp[!, pwgwm11b1 l'l(lWCig pmtwG11w4mpJmGQ Li 
4wmw11b1 hwtlbuwu,w4wG 4.bp1nL6mpJmCi: 

4.6. Ew11w,gp pGwl.itnLJ:}JWCi pw2tumtlG QUIJl ub4 2GttiG 0G4Gn11 1111w
uw4wG b4wumj, ubcrmpJWCi pCimpwq.p4.mu t hbmliJWL u,L1.Jw1Gbpn4.. 

bljwunLLn[! llhG! Li 5- 7.5- 10- 15- 20- 30- 40-hg CG11w-
ul:i4 2G!h 5 7.5 10 15 20 30 40 pwpllp ul:iGQ 
hwzt.lnq, 

hwa. nnwll 
PGwl.i!m-

a1wG ahLln 4.5 10.5 14.3 30.1 24.7 30.7 14.9 15.9 145.6 
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PCiwlfimpJwCi 11bgt,LWJt,Ci wCihw4wuwpmpJWCi wuU1t,6wCiu q.Ciwhw
mbLm hwuwp npnzbL ublf 2Citt,Ci uli4Cinri. blfwumt, w11w2t,Ci u t,CiCibpnp11 
11tgt,Llibp[!: PwgWU1J1bL 1111wlig pn4wCi11w4mpJmCiu: 

4. 7. l::;p4nL 41nuU1WJt,Ci pwowCiumGeCitpmu hhnwqpbpt, pwztumuCi 
uum tunuetrit, p4t, pGmpwq.p4mu t hbUluJWL U14.JWLCibpn4. 

3mpwewGi!mJ1 41nuU1wJt,Ci pwowCiumGet, hwuwp npnzbL. 
1. Uhlt hbnwq.pt, tunuebpt, ut,2t,Ci pt,4u: 
2. Ut,2t,G q.6wJt,Ci zbri.muo: 
3. '-1.wpt,wgt,wJt, q.6wJt,Ci qnp6w4t,gu: 
=iwubowmbL hbnwq.pmu tunugbpt, p4t, 4wpt,wgt,w(I: 

17 
24 
46 
22 
20 
12 
9 

150 

4.8. U11umpw4wG ~t,puwJt, w4mnubgb(lwJt, 4wqgt, b114wpmpJwCi 
pwztumoo pCimpwq.p4mu t hbmuJWL mitJwLGbpn4. 

Ub4 bflph 30-40 40-50 50-60 60-70 70-80 80 u CGri.w-
4.wqph b114w- wLJ.bLh llbGQ 

m mu . ll 
Ub4 wllumll 
t; b 20 25 14 18 8 5 90 

npnzbL. 
1. Ublf bppt, 4w~t, ot,2t,G bplfwpmpJmGo: 
2. Ut,2t,Ci f1W11W4nLUWJt,Ci zbri.muu: 
3. '-1.wpt,wgt,wJt, q.np6w4t,gu: 
Q.CiwhwmbL hwow4gmpJwCi ewGw4w4wG hwuwubnmpJmliu: 

4.9. Vwpqmo 2000 u 2003pp. qnp6wqmp4Cibpt, p4t, pwztumu(I uum 
mwrit,ewJt,Ci tuuptpt, pCimpwq.p4mu t hbmuJWL mitJwLCibpn4. 

Q.np6wqmp4Gbpt, PP4U, Sn4nun4· q.n116wqmp4Cibpt, oG11hwGm11 p4t, 
U1WJ1h4wG GI.Jwmuwtlp 

2000p. 20031). 
ut,Giu 20 7.9 8.6 
20-24 18.3 17.7 
25-29 13.3 12.4 
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30-34 12.0 12.0 
35-39 14.7 13.0 
40-44 13.0 13.8 
45-49 10.5 10.7 
:'50-54 5.4 6.7 
55-59 3.1 2.6 
60-72 1.8 2.5 

CCinwubCin 100.0 100.0 

nrrnzbL. 
1. Q.np6wqmp4p ut,2t,Ci UlWflpQ[! JnL[lW{1lUCii!nLJ1 UlWJ14W hWUWfl '. 
2. Vt,2t,G ewnw4muwJt,Ci zbri.mou: 
3. '-1.wpt,wgt,wJt, qnp6w4t,gu: 
=iwubuwmhL q.np6wqm4Cihpt, mwpt,gt, 4wpt,wg!1wG hrltm LllWfl4W 

hwuwr,: 

4.10 . .'bbpobpwJt,Ci mGmbumpJnL(ICibpt, pwztumuG oum gw(lgwmwpw-
6mpJmCi(lbpt, uh6mpJw(I pGmpwq.r4mu t hbmuJWL mL{jwLCihpn4. 

8wugwu,w11w6m- utio1i.. 100- 200- 300- 400- 500 I.. Curiw-
91mG. hw 100 200 300 400 500 wtlb1h ubun 

SGmbunq:>JnLGCibph 
UlGUW4Wf1W(1 42h· 
111] , %-ml QGri.hw- 17 20 28 25 7 3 100 
Gmnh Gllwmuwun 

npnzbt gwCiewmwrw6mp1mCiCibpt, 11tiuutbput,wCi oq.mwq.np6bLn4 ut,-
2t,Ci p4wpwCiw4wCit, u 11tiuutbput,wJt, hw24wp4tlwG onubCimutpt, tri.w
[lwlfu : 

4.11. UnumpwJt,Ci pwCilfbpt, pw2tumuCi oum w4mt,4Cibpt, twlfll1 
p(lmpwq.r4mu t hbmuJwL mL{jwLCibpn4. 

i 

U41J1jlLlGb11h lw~(!. llhu1.1.. 200- 300- 400- 500- 600 u Curi.w- j 

il1G. '111Wll 200 300 400 500 600 wtlb1h ubCin . 
PwG4bf1j, u,buw-
4Wf1 42P11Q. %-nll 

[]Uf1hWUnlf1P 8 25 52 7 
Gllwmuwup 

n11n2hL uG11hwCimr 11tiuuth11ut,wCi bp4m ubpn11n4. 
w) un4npw4wG hri.wGw4n4, 
p) onutGmCibpt, tri.wliw4n4: 

5 3 100 

4.12. @hpu wrrumCiwptpmpJw(I bphf1 wpU1w11rwowuhpt, wztuw
mwCigt, wpmw1111nri.wlfwCimpJwCi 4bpwpbflJWL Lfl4.JWL(lbpQ pCinq,~wq.p4mu 
bG hbmuJWL lfbflut. 
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U[1U1Wl)[1WUWU Uti2tiG awuwJtiG wztuwmwG.Qp luupmu uti2tiu ew-
wpmw1111nriw4wGmpJmu[!, u2 nwljmuwJpG zbrtmuo 

1 29.2 2.4 
2 18.22 2.27 
3 28.36 3.47 

,wubuwmbL Gztlwo wpmw11pwuwubpp w2tuwmwG.Qp wpmw11pn11.w-
4wGmpJwu tlwppwgj,wG, ljwmwpbt hbmL.mpJmGGbp: 

4.13. ,wuwpwljwljwG uGu11ti obnGwpljmpJmGGbpj, WL4J'lWLI.Qw2p2w
GwnmpJmuo ublj wztuwmnriti hwztlntl bnWUUJWljp hwuwp pumpwq.ptlmll 
t hbml.aJWL mtlJwtGbpml. 

:JbnuwpljmpJmG I UL4J1WU.QW2[12WUWnmpJmG luupmu UJL4[1WU.QUJ-
ub4 wztuwmnriti hwztlntl, 2ri2wGwnmpJwu 

01 G. nnwll nhuwbnuhwG 
uwzwpwGGbp 13 3.3 
Up6wpwGGbp 20 36.0 

rJ.bumnnwGGbn 26 9.0 

OpnzbL wnwGoj,G atmGwpljmpJmGGbrmLu ublj wztuwurnritiG [!Gljunrt 
WL4pwGew2p2wGw nmpJwG itwppwgpwJti q.npowljpgGbp[!: ,wubuwU1 bt 
wL4pwGewzp2wuwnmpJwG tlwppwgpwG hwuwpwljwljwG uGG11'1 Gz4.w6 
6bnGwpljmpJmGGbpmu: LiwmwpbL hbmL.mpJmGGbp: 

4.14. Liwuwtlnp ubompJmGj,g hwmljwGj,zj, U1wppbpw4Gbpj, zbrinul
Gbpj, ewnwljmuj,ubpj, uJ,2],G[! hwitwuwp t 150-j,, J,ulj ljwuwtlnp llb6m
PJnLu[!· 40-j,: OpnzbL hwU14wGj,zp 11j,uL4bpuj,wG, bpb hwJU1Cij, t, np 
mwppbpwljGbpti ut,2J,G[! hwtlwuwp t 40-J, : 

4.15. ,wmljwGj,zj, 11~uL4bpupwG hwtlwuwp t 10-j,, j,ulj 11rw wGhw
mwljwG wpab.QCibpj, .QwnwljmupGbpp uJ,2J,Gr!' 140-t,: rG~t,q t hwtlwuwr 
up2pG[!: 

4.16. ,wuwljgmpJwG uJ,2t,G ubompJmCiQ hwitwuwp t 16-t,, J,ulj uti2J,G 
pwnwljmuwJj,G zbrimuo· 8-ti: npnzbL hwU14wG'12'1 wGhwmwljwG wpab.Q
Gbpp _QwnwljmupGbpp uti2t,GQ: 

4.17. ,wmljwGtizti wGhwU1wljwG wpctbpGbpj, L. 11rwGg ut,2t,G ubom
pJwG zbrimuGbpj, .Qwnwljmuj,Gbpj, ut,2'1GC! hwitwuwp t 100-j, , j,ulj ut,2tiG 
ub6mpJmG[f 15-j,: OpnzbL, pb ~G~j, t hwitwuwp hwU14wGj,zp wGhw
mwljwG wpabeGbpp L. 10-j,G hwitwuwri llbompJwG zbrimuGbpj, pwnw
ljmupGbpp uti2tiG1r 

4.18. ,wmw4wG'12ti ut,2J,G ubompJmGo hwitwuwp t 14-j,, j,ulj 11t,u
L4bpupwu· 60-p: npnzbL hwU14wGj,zj, U1Wppbpw4Gbpj, L. 19 ljwuwtlnr ub
ompJwG zb11muGbpp .QWOWljnLUj,Cibpj, ut,2t,G[!: 
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4.19. Liwuwtlnp llbompJmCit,g hwmljwGj,zt, mwppbpwljGbpt, zbrimu
Gbpt, ewnwljmut,Gbpj, ut,2t,G[! hwtlwuwp t 300-j,, j,ulj ljwuwitnr 
llbompJmGo hwtlwuwp t 70 uJ,wtlnrt,: n11n2bL hwmljwGj,zj, 11],uUjbpuj,wG, 
bpb hwJmGJ, t, np ut,2t,G ubompJmGo hwitwuwp t 80-J,: 

4.20. Liwllwtlnp ubompJmCit,g hwmljwGj,zj, mwppbpwljGbpj, zbrtmti
Gbpj, .Qwnwljmuj,Gbpj, ut,2J,Go hwtlwuwr t 61-j,: ,wmljwGj,zj, uJ,2t,G 
ubompJmCi[! ubo t 4wuw4.np ubompJmCij,g 6 llt,wtlnrmt L. hwitwuwr t 10-
j,: npnzbL t.J.wppwgj,wJj, q.npowljt,go: 

4.21. ,wJmCiti bG hbmliJWL mtlJwLCibpQ abnGwpljmpJmGGbpj, hwztlb· 
ljznwJj,Ci zwhmJpj, tlbpwpbflJWL bpljm bnwtiuJwljGbpt, hwtiwp. 

bnwlluJwlj I :JbnGwpljmpJmGGbpj, / ,wzt.J.bljznwJj,Ci 
whmm, 01 u. nnwu 

I I 3 118.4, 38.8, 72.6 
II 4 14.1,16.3,48.8,27.9 

npnzbL JmpwQwG~mp 'tnwlluJwljj, hwuwp. 
w) :JbnGwpljmpJmGGbpt, hwzt.J.bljznwJj,Ci zwhnLJpti ut,2t,G Gbptuupw

Jj,Ci, ut,2tuupwJt1G L. [!Ul'lhwGmp 11j,uL4bpuj,wGbpQ: 
p) 'lbmbput,Gwgj,wJj, q.npowljJ,go L. tuL4j,pj,4 ljnnbuwgj,nG hwpwpb

pmpJmGo: 
LiwmwrbL hbmL.mpJmGGbp: 

4.22. :bj,GwGuwljwG 4wqllw4bpL4mpJwG wztuwmnri.Gbpj, [!Gmwuj,Q
Gbpj, pwztumuG QUU1 bpbtuwGbpj, p4.j, pGmpwq.p4.mu t hbmL.JWL ljbpUj. 

CGmwGj,.Qmli bpbtuwGbpj, UztuwtnnrtGbpt, oGmwGt,eGtrti pt,tlG [!UU1 
PPtlQ umnnwl'.!wctwGnLuGtmh 

I II 111 
0 4 7 5 
1 6 10 13 
2 3 3 3 
3 2 1 -

npnzbL. 
1. l.,bptuupwJj,Ci 11j,uL4bpuj,wGbpo: 
2. l.,bptuupwJj,G r}j,UL4bpuj,wGbpj, ut,2t,G[!: 
3. Ut,2tuupwJj,G 11j,uL4bpuj,wG: 
4. CGri.hwGmp 11t,uL4bpuj,wG: 
5. tllL4j,pj,4 ljnnbuwgj,nG hwpwpbpmp1mGo: 

4.23. UpmwhwGllwG hwtiwp GwtuwmbuLtwo wpmwri.pwG.Qj, wpctbpt, 
pwztumuG [!Um 6bnGwpljmpJwG pwgpnriGuwG q.Gbpj, p[mLpwq.rLtmu t 
hbmL.JWL mtlJWLCibpntl. 
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nrn2bL. 

UJ11 ptlnur wpmwhw(j4.w6p 
w db , tl 0. wu 

120 
180 
380 
680 

1. Uwuti ubrwrmw11rwuwuwJtiu 11tiuUJbpupw(j: 
2. ubrwrmw11rwuwuwJp(j 11tiut.qbpupw(jbrti uti2t,(j1r 
3. Uti2tuupwJp(j 11tiuUJbpupw(j: 
4. Cu11hwumr 11tiuUJb11upw(j: 
,w24.wp4ubrti !Szu,mpJnLU(! UUlnLQ.bL uwuti flPUUJbpupw(jbpt, q.muwr

tlw(j 4wunup oq.umpJwtlp: 

4.24. Umnpl.i pbptlw6 b(j u,(ju,bumpJwu 4wp(jwtlpbf1WJp(j lbpuwGbpt, 
Ul4.JWLfibpG [!UUl 4nt.lbrli Q.LtuwJ?wGw4ti Li 4pm 4mtbrti Ptlti 2003p. hmLtiul1 
1-p llflnLPJWUp. 

l:ib uw 

nrn2bL. 
1. YJ3nL 4ntlbrti uwut, 11fluUJbrutiwG 4ntlbrti Qfi11hwGnq1 Q.LtuwJ?wfiw4i, 

ub2 [!UUl wnw(jllj,G lbruw(jbpp: 
2. ubrfuupwJtiu 11tiuUJbrut,wGl::irti uti2tiu1r 
3. Uti2tuupwJtiG uti2tiGD: 
4. ypm 4ntlbrti uwui, C!fi11hw(jmp 11tiuUJbpupwG wupn112 ~bpubrwJt,G 

lil(jmbumpJw(j hwuwp: 
Ummq.bL 4wu,wptlw6 hw2tlwp4(jbpp 1S2mmpJmG[! 11tiuUJb11utiwGbpt, 

q.mtlwptlwu 4w(jnui, oq.(jmpJwtlp: 

4.25. Cp(jwpw4w(j ~tiruw(jbpp pw2tumuu (!Um (jbr11rmuGbflti 
6wtlwLti p(jmpwq.ptlmtl t hbmliJWL Ul4.JWL Gbpn4.. 

n rn21::iL pw2tuuwG hbmliJWL pGmpwq.rti!Gbp[! . 
1. Up2pG[!: 
2. Un11wu: 
3. Uli2tiG J?Wnw4muwJj,G 2b11mtl[!: 
4. ~wppwgpwJti Li wupubmppwJti q.np6w4t,g(!: 
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16-
18 
10 

18-
20 
7 

C(j11w
ub(j 
120 

YwmwrbL hbml.impJm(j zj,(jwpwrw4w(j ltiriuw(jbpp pw2fuuwG uwut,(j : 

4.26. ewriwJ?ti [!(jlilwGtiJ?Gbpp pwzfumuu [!Um bpl::ifuwGbpp 134.p pGm
pwq.p4.mu t hbmliJWL Ln4.JWLfibpn4.. 

CCiuiwCijlpmu t.nlituwGlifljl 0 1 2 3 4 5 CG11w-
BhtJn ubCin 

CGuiwGjlpCibrill ~'11.l!f %-nll 
nGriwuliCih GlJwUJUWU[! 10 26 29 17 13 5 100 

nrnzbL wupubu,ppwJti Li tJ?ugbut, q.np6w4pgGbfl[!. oq.mwq.np6bLntl 
4bGmrnuw4w(j unubGu,(jbpt, wnw2tiG Inru 4wf1q.b11Q: YwmwrbL hbml.im
pJmG [!GmwGflJ?Gbpt, pwzfuuwG pGmJpt, uwui,G: 

4.27. tuG11tir 4.3-p Ln4.JWL Gbrp ht,uw(j tlrw nnnzbL pw2tuuwG h bLnliJWL 
pGmpwq.rtiIGbrC! -

1. Ut,2t,(j[! : 
2. Un11wG: 
3. Uti2tiG J?wnw4muw1tiG zbrimu[!: 
4. ~wrt,wgtiwJti Li 'Tlt,punur wupubmrtiwJti q.nrowljpg(jbp[!: 
YwmwrbL WUJpw(jJ?wzr2wGwnm131wG pw2tuuwu pGnLJpti 4.bpwpbflJWL 

hbml.impJm(jGbp: 

4.28. YWqtlw4bflUJnLJ3JWG wztuwmw 4tigGbf1p m (ju, buw4wG w4mtitlm
J3Jw (j (w2tuwmw6 uwr11-orbf1(! mwp4.w [!GpwgJ?mu) hbmwqnmm131wG 
wr111mGJ?mu umwgtlbL bu uti2tiG ub6m131mGGbflQ Li 41::iGm11nGw4wG un
ubGmGbp[! pGmpwq.rnri hbmliJWL lil4.JWLfibp[! . 

8mgwut,2Gbp S11wuwr11~wGg 
hwuwn 

YWGwug hwuwr 

x 240 180 
ylJ(jmpnGw4w (j r 1200 2300 

µ3 4800 34500 unubGm(jbfl 
µ4 3483000 16835000 

Oq.mwq.np6bLnt.l wupubmrt,wJt, Li tJ? ugbup gmgwGt,2Gbp[!· hwubuw
m bL m11wuwr114w(jg Li 4wGwGg mGu,buw4wG wljmptlmpJwG pwztuuwG 
pfimJp[!: YwmwrbL hbmlimpJmGGbr: 

4.29. nrnzbL 'Tlppun(jt, hwuwllwJGmpJwG iwttJwGtiw 4 .9. tuu11rti 
U14.JWLfibpn4. Li ummq.bL 200013. q.np6wqmri4Gbflp Pt.lti tuUJtirtilt Li mbuw-
4w(j pwztumuubrti hwtlwUJwmwutuwGm131mGQ fl.nuwGn4.u4m Li YnLunq.n
rnt.lti hwuwllwJUnLJ3JWU hWJU,W(jj,zGbpt, oq.Gm131wup: 
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a~ =w ·(1-w), 

npwbrt' w -u (lLilnflWUJ2WJPli tlwuu t, w1ut,u12li' nLUmtlliwupplJ.nrt hwm4wli'12'1 
nrinzw4t, mwpJ:!bpw4ntl 4wtl mWflJ:!bpw4libr,nlJ. odmtlw6 tlpwlJ.nr,ubflp tlwuQ: 

2. U;6 pw6/7 tfumwh/JJ/7 hwtfw6wqw6mp;w6 n17n2nul, np cntuwqn[l 
pGmt}WQPflQ 4wpnl'l_ t u,wppbptlbL QUUl[lWGQWJpGpg ni wLlbLP, pwG npn-

2w4h U1pqw6 tlb6mpJmGpg: 
'--1.uu,whbLh hwt.J.wuwt.iwGmpJmGQ hwGl'\tiuwGmu t t ~mG4gpwu u 

npnzqmu t hbUluJWL pwuw6unq. 

t ub6mt}JmGnq n11n2Llmtl t quu,whbLh hwqwGwt.iwGntt}JntG[! (hwLlbL

t.J.w6 3): 
3. [!{ju,17w6E/1 w6h17wd/J2m tJwtfwf/7 n17n2nul, np[! qnp6Gw4wG hwl{w-

Gw4wGmt}JWtlp wu.iwhnt.J.mtl t [!GUlpwGpp u,pqw6 62U1mt}JntG[!: 
Q[iu,pwGpp wGhpwdbzm owitwrn hwzqwp4bLm hwuwp hwp4wl{np t 

m[ibGWL hbliluJWL lilqJWLGb[lQ. w) qumwhbLh hwqwGw4wGmpJLUG iWijlQ 
(P) , p) t qnp6w4pg[! , npQ 4wtuqw6 t QGl'\muw6 hwqwGw4wGmpJmGpg, q) 

q.ttuwtlnfl hwuwt.igmpJwu cl (4wll pq) ob6mt}JntGQ, np[! ttintuwrit,GL{mu t 
Gwtunrl'\ 4wtl ttinpi'.luwt.iwG hbu,wqnmmpJmuubrmLll umwgqw6 ubom
t}JmGGbpnq, I'\) wnwtlbLwq.nlJG hGwrwtlnri utuwLr ubompJmGQ ( t. x 4wu 

t:J.w ), b) QLtuwt.J.np hwtlw4gmt}JWG 6wqWL[!: 
PmG-u.iwmwhw4wG Liri4Gtlnl'l. oGu,pwGpp wuhriwdb2m 6wl{wl[! nrin2-

qmu t hbliluJWL pwGw6unq. 

uwup hwuwri· n 
= t2w(1- w) . 

2 . 
t:,.w 

tttb oGu,pwGQ[! i4r4Gtlnl'l t. wu.iw pwGw6ubriG [!Gl').mGmu bG hbmuJWL 

UlbUQQ . 

uwup hwuwri· 
t2 ·W·(1-w) ·N 

n= 2 ( ) 2 t · w · 1- w + N · t.w 

StlJwt pwGwoubriti hpuwG t.J.pw umwgqw6 w11ri.1mGQQ uti2m 4L npwg
qmu t ub6 4nl'l.0Q. otiGiu wupnl'l.2 wpdbpo: 

96 

UnwG6pG tuul'\ti11Gbp Lm6bLhu wuhpwdbzu, t hwzt.J.h wnubl n11 
bp4QGlilpwGpwJpG hwmt.iwGpzp wGhWJLil l').puu.ibflupwm ri.bu.ipmu ljwpbLr t 
oq.u,wqnp6bt 0.25-pG hwqwuw11 ri.11w wnwtlbtwq.nlJu ob6mtt;mGo: 

OrhOw~: PmG-u.iwmwhwt.iwG 4114Gqn11. [!Gm11wupp hpuwG L{pw 
PflW4wGwgt.J.w6 iqpwl'l_qw6 pCiw4intt}JWCi hbmwqnu,uwCi Wfll').Jmupmu 
umwgtlbl t pwztuuwG hbmuJwt 2wpp[! . 

~ ,, ,. 
0 

Urumuwlj 5 1 
qpw11..._wv P wl,UnLpJw(i [!(isrwCifWJ~(i hl:iswqnsntpJw(i wrrJ,JnLCif(il:ir[! · 

Swppp, UtiGiu 25-35 35-45 45-55 55 u 
L!lW b W(i 25 

SLlJWL lilW[lppp 
wG6wG 15 37 

0.954 hw4wCiw4wCimt}JWUp n11n2bt . 

w b 

71 45 22 

w) iqpw11.Llw6 pCiw4impJwu lih2hCi mw11hEh hGwpwLJ.nr uwhliwGGbpQ 
p) iqpw11.LJ.w6 pGwLnn,Lt}JWG QUl').hwGmp pl{wpwGw4i, ub2 utiuiu 25 

mwribt.iwG wG6wGg uwui, (mbuwt.iw11w11 4211h) hCiw11wl{n11 uwhuwuGbpQ· 
Lntbnul. · 
Cumpwupp lih2hG utuwLo n11n2btm hwuw11 wClhf'lwdbzm t hw2L{w114bL 

mumM.1wuppqn11. hwu,4wGp2p QGlilflWGpwJpG tlti2ru ub6mt}JntGQ Lt 
fl.PUU1b11upw[i (wrumuw4 5.2): 

~ Urumuw4 5.2 
qJ!wnl[wb J!CiWlUnLpJw(i ll~2tlli swrpf~ l. q~urritrupwJti hwcl[wr~[! 

SwppJ2, SLlJwt mwpppp Uti2wt.iwmh 
UlW[lbljw[i wG6wCig ttP4.[! tlb2mb11.Q X · f 

f X 

UpCiiu 25 15 20 300 
25-35 37 30 1110 
35-45 71 40 2840 
45-55 45 50 2250 

55 u w~b1h 22 60 1320 
NinwubGn 190 - 7820 

- I,x · f 7820 
X=--=--=41 2 I, f 190 . ' 

cr2 = x2 -(x'f = 344600 -41 22 = 116 24 
190 ' • I 

cr = .J116.24 = 10.8 : 

QGmpwGpp up2pG utuww 44wqtlh' 

10.8 
µx = .J

190 
= 0.8 UlW[lp: 

x2 . f 

6000 
33300 

113600 
112500 
79200 

344600 

97 



0.954 hw4.wCiw4wGmpJwup (t=2) nrozbCi,p 0Ci1.11r,wCi,pp uwliuwCiwJt,Ci 
utuWLC! · 

.1i = 2 · 0.8 = 1.61.11wrt, : 

nrozbCi,p catuw4.or ut,2t,Cit, hGwrw4.or uwhuwGCibfl[} . 

41 .2-1 .6 :S: x :S: 41 .2+ 0.8 
4wu 39.6 s: x :S: 42.8 : 

UJUUJpuo4., oGmrwG,pwJpCi hb1.11wqommpJwCi ht,llwCi 4.rw 0.954 hw4.w
Ciw4wCimpJwup 4WJ1hLP t UjCil'lbL, or iqPWf"ll{WO pCiW4InLf}JWCi ut,2t,u 
UlWflp.QCi [!Ci4w6 t 40-t,g LIPili 43 mwr,t4wG uwhuwCiGtrmu: 

w = 
1
~
5
0 

= 0.079 , CJ~ = w · (1 - w )= 0.079 . 0.921 = 0.073 , 

µw = ~ = 0.02, -1 w =2 ·0.02=0.04 : 

nrozbCi.Q Q-Ltuw4.nr uwut, uwhuwCiCibJ1[! . 

0.079-0.04 :S: p :S: 0.079 + 0.04 
4wu 0.039 :S: p :S: 0.119: 

=it1.11liw4.wpwf1, 0.954 hw4.wCiw4wGmpJwup 4wrtLr t UJCil'lbL, Ofl 
ut,Gili 25 mwrtl{wCi wG6wug uwuC! iqPwrt4.w6 pGwl{inLPJwCi [!LI'1hwCimr 
p4.w,pwCiw4p ut2 q.1.11G4.mu t 3.9-t,g ut,Ciili 11 .9%-o: 

Or~Ow~: nro2tL, pt 2ri2wCit, l'lUJflOgCitr,t, wnw2t,G 11wuwrwCit, ,pwCit, 
w2w4tr,u, t wCihr,wdt21.11 [!CiU1J1bL pmCi-UJWU1whw4wu i4J14Ci4.0l'l oCimrwG
.QP l{wpq.04., opUJbuqt, 0.997 hw4.wCiw4wGmpJwup wnw2t,Ci l'lWuwpwCi
gt,Gtpt, ut,2t,G writ, uwhuwGCibp[! q.Ciwhwu,bLm l'lhUJ,pmu uwhuwCiwJt,Ci 
utuwl[! iQbrwqwGgt, 2 uu: =!wJmGt, t , op 2ri2wCit, l'lUJJ10gCitrt, wnw2t,Ci 
1'lWUWJ1LUCiCibpmu uo4.nr,mu t 1100 wzw4bJ1U1 , pu4 ub4 WJL 2J12WLinLU 
CiuwGwu,pUJ hbmwqommpJwCi WJ11'lJnLCi,pGbpo4. w!St, l'lPUUJbrut,wG l{wqubL 
t 24: 

LnLbnut 
CCimpwCi,pt, wCihpwdbzu, 6w4.wl[! 0.997 hw4.wCiw4wCimpJwCi l'lbUJ,pmu 

44wqut,· 

n= 32. 24 -1100 =51 .5 "' 52 : 
32 ·24 + 22 ·1100 

UJ UUjpU04., Ul(ll{WO !Szu,mpJWUP wnw2t,Ci l'lWUW(lWCigpubr,p ut,2t,Ci 
writ, 4.bpwpbpJWL m4.JWLGbpt, umwguwG hwuwp wCihpwdbzm t hbu,w
qou,bL 52 w2w4bpm: 

trptuCi qop6Gw4wGmu mp4.mll t OI 13b [!GmpwCi,pt, uwhuwGwJt,Ci 
utuw LP pwgwp6w4 utompJmG[!, WJL l'lflW hwpwpt11w4wCi ubompJmCio· 
98 

A-
Ahwpwp = ~ · 100% : 

. X 

=iwrwpt11w4wG utuwLn Ulf14_WO UW4WJ1'1W4P 11tummu [!CiU1flWU.Qp 
wCih11wctt21.11 owttwtn hwz4.wp4Ci r11wl{wCiwg4.mu t htmliJWL pwCiw-
6libr,n4.. 

t2 . v2 
o=-2-

Ahwpwp. 

. t2 ·v2 -N 
0 = 2 2 2 

t · V + N · A hwpwp. 

oruibrf v- 4.wr~wg~wJ~ qnrcrwlf~gG t. 

CJ 
V = -:::-· 100% : 

X 

Or~Ow~: S2wrtwemu q11wGg4.w6 t 30 hwqwr q.nr6wqoq1lr Q.orow
qrl{mpJwCi ut,2t,Ci 1.11l.io11.mpJnLCi[! O[l02bLnL CiUjWU1W404. 4wquw4b[1Uj4.mu t 
oG1.11rwCi,pwJt,Ci 11t,mwrl{mu: \.Jwtuo11l'l 1.11wr,t,utrt, Ul4.JWLCitrt,g hwJ1.11ut, t. 
nr QOJ10Wq[l4nLpJwG UlUOf"lnLPJWCi t.lwrt,wgt,wJt, QOJ10W4P9D 4wqubt t 
40%: nr,,pwG qo116wqmp4 t wCihrwdt21.11 [!Ci'1Qf'l4bL 0Ci1.1111wCi,pwJt,Ci ht1.11w
qommpJwCi ut2. OJ1UJbuqt, 0.997 hw4.wCiw4wCimpJwup hCiwrwttnr tliut, 
UjLI'1bL, 0(1 [!CiUlJ1WCi.Qt, uwhuwCiwJt,Ci utuww iti qtrwqwCigt, QO[lOW
qp4mpJwCi ut,2t,G mliortnLPJWG 5%-[!: 

LnLbnul. 
CCi1.11rwCipt, OWl{WLP hwz4.wr4Ci ti11w4wCiwg4.mu t !4J14Ci4.0l'J. [!CiUlJ10w(j 

pwCiw6lio4.. 

32 
. 0.4 2 . 30000 

n = 2 2 2 = 565.15 "' 566 uw1111: 
3 · 0.4 + 0.05 · 30000 

UJu1.1.1t,uo4., 0.997 hw4.wCiw4wCimp1wup 1.1.1u11tLm hwuwr, nr [!CimrwCi
.PP umwg4.w6 utuwLQ IP qtr,wqwCigt, qn11owqp4mpJwCi ut,2t,Ci mlin11.m
PJWCi 5%-[!, wCihpwdbzu, t [!CiU1flWCi.QWJPCi l'lPU1Wf14UWOp [!CifJ.QJ14bL 566 
qop6wqmr4: 

Ul::.ifuwO~~w~wo nOsrwOf: S4.JWL [!CimrwCip[! ht,uCi4.wo t QLtuwttnr 
hwuw4gmpJwCi ut,w4.n11Gt11t, [!01'lhwGmr gmgwl{t,g , [!Cimpuwu uwhdwu-
4.wo mo4nut,Ci hwuwUJwmwutuwCi , hw4.wuw11 ot,2w4wmt1104. ut,w4.011-
Citrn oGmpuwCi 4.11w: LJttuwCit,4w4wCi [!CiUlpwCipp ut,2t,Ci utuwLP, t,Gi1.1.1bu 
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GwL. ri.riw wGhr,wctbzU1 6wi.twLti npnzuwGG mrv1i.tw6 tuGri.t,pGbpt, LmMiwG 
hwuwp hwp4wi.tnr t 4tiriwnbL pmG-LI.jwU1whw4wG t4ri4Gi.lnfl [!UU1pwGEti 
i.lbpnGzJwL pwGw~L.bp[!: 

SturiwllwO oOsrwfif: Um 1JUU1pwGEC! 4tirwni.tmu t wJG l)bLI.jEbrinu1 , 
bpp <utuwi.tnr hwuw4gmf}JWG ut,wi.tnpGbp[! ut,wi.tnpqw6 bG ut, EWGt, tun
znp tuupbpmu: UJI) tuupbr,t, Gbpumli [!GUlpWGEti ut,wqnpGbpt, [!UUlpmuQ 
4wr,n11 t t,pw4wGwgtlbL rwwGg 6wi.twLGbpt,G hwuwuwuGnr,bG 4wu wGhw
uwuwuGnpbG' pmG-LI.jwU1whw4wG 4wu ubtuwGt,4w4wG [!GU1puwG 
4wpqnq1 : 

St,LI.jw4wG hwuwuwuGw4wG [!UU1f1WLIEl1 ut,2t,G utuWU} npnzLJ.mu t 
hbUlL.JWl pwGwoL.bpnLJ.. 

4r4GLJ.nfl [!Gmpmf::)JmG· µx = #. 
i4r4G~n~ ~GinpnLpJnLG' µ, ~ ~ , 

n111.11t:irt crf -u Gt:iritullpwJ)lCi l)t,UUjb['1Ut,wCit:i11r ur2rliu t: 

St,LI.jw4wG wGhwuwuwuGw4wG [!UUl[lWGEti ut,2t,G utuwLC! npnzi.tmu t 
hbmL.JWL pwGwoL.bpni.t. 

nri1.11t:irf crf-li hwLn~wur2'111'1uutbriu)1wli t i-(11) fullpmll, 

Ni -G cntuwt1.nri hwllw~gm?JWG 6wl[ww i-1111 fullpmll , 

ni-Ci [!Ci1.11riwGp)1 bwl[ww i-ri11 tuupmu: 
~--

t4r4Gtlnrt [!GU1pmpJmG' µ c:;: _!_ I. crfNf ( 1 _ _'j_ l: 
N ni Ni 

OrtaOw~: PGW4tnLftJWG b4wumU1Gbpt, mumuGwut,r,mpJwG Gu.jwU1w-
4nLJ. oL.wqnpi.tbL t uwpqt, bpbE 2112wGGbpt, pGW4tnLftJWU fttlWEWUW4pG 
hwuwuwuGnr,bG 2%-ng [!GU1pwGE: Umwgi.tw6 w1111JmGEGbp[! Gbn4wJwg
qw6 bG W'lJnLUW4 5.3-mu: 

I UCihpwcta2U1 U1b'l.b4w1.ml.JnLPJWU Ulll4WJnlPJWU riaumnttl [!UU1flnLtl[! ljwpnri t rpw4wuwg4Jn 
Ciwl.. tuupbpmtl munllluwurptin11 hwui4wurzr U1WU1UJUtlUJU[! hwtlwtlwuunpb(i : 
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UrtJnlUw4 5.3 
POwlunLpJwO t~wllnLsCitrt, oOsrwCifwJflO hliswqnsnLpJwO wrrunLCifOtro 

C112wG PGW4tnLftJWCi 1bU1wqnU1- t4wumlil(! ub4 uwpflnL 
?tlWEWLIW4(!. LJ.bL t, UWflll hw:i~n~ 

uwriri. li t,2 t, G. 11t,uu.jbput,w 
hwq. 11-nwu 

I 120000 2400 29 130 
II 170000 3400 25 110 

111 90000 1800 27 160 

0.997 hwLJ.wGw4wGmpJwup nnnzbL pGw4tnLPJWU ub4 zGtt,D [!G4unri. 
ut,2t,G b4wumU1Gbpt, uwhuwGGbfl[! wupnfl2 uwr,qp 4u,pqw6Entl: 

LnLbnul. 
1w2tlw114tGE GbntuupwJt,G ri.t,uu.jbput,wGbpt, ut,2pG[!. 

cr 2 = I,crfni = 130 -2400+110 ,3400+160-1800 = 128 : 
I,ni · 2400 + 3400 + 1800 

nrinzbGE [!UU1f1WLIEP ut,2t,G L. uwhuwGwJt,G utuwLGbp[!. 

128 
µ - = -·(1-0.02)=0.13 

" 7600 ' 
~x :=: 3 · 0.13 = 0.39 ""0.4: 

1w2LJ.wp4bGE [!UU1[1WUEWJt,G uti2pG[!. 

x = I,x;ni = 29 -2400+ 25 -3400+ 27 · 1800 = 26.7 hw . u: 
I,n; 2400+3400+1800 q lll1W 

'-lwlilwpqw6 hwzLJ.wr4Gbpt, w11111mGEGbpnLJ. 0.997 hwqwGw4wum
f}Jwup 4wnbLti t LI.jUl)bL, nr uwpqt, pGw4tmp1wG uti2t,G b4wummubp[! ub4 
zGtll hwzLJ.ntl qU1Gqmu tG hbU1L.JWL uwhuwGGtpmu (hwq. ri.riwu). 

26.7-0.4 $x $ 26.7 +0.4 : 

St,LI.jw4wG hwuwuwuGw4wG [!GU1pwGEti wGhpwctbzUl 6wi.twtti nrnz
uwG hwuwr hwzLJ.ti t wnGt.lmu GbptuupwJt,G 11t,uu.jbput,wGtpt, uti2tiu1J. 

t2 (j~ 

n - X --2-· 
~-x 

t2 · cri N 
n = --===--"---

t2 · cr~ +~t -N 
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Qumriwupp [!Cif).hwlimri owl[wLti umwglj_wo wrictbEC! hwri4wllnri t 
pwztubL mj,1.4w4wG tuupbriti · [!UUl f).(1WUg l=}Lj_p(j hwuwuwuCinribli , np1.4buqt, 
npnzl[p, j:}b JnL(1WQWlil.JnL(1 tuuppg nripwu utiwLtnri t wuhriwctbzm Lj_bpglibL , 

N-
n- =n ·- ' 

I N. 

nrunbr( Ni -Ci cutuw4.nri hwuwljgmpJwG i-1111 tuupti ow4.wLCi t. 

ni -G i-ri!l tuupti QGU1(1WGQti OW4,WL[! : 

Utr)lw~wo nDsrwDf: UJfl (!Cimpwlip[! 4'1riwnlj_mu t wJu flbt.4Eb11mu, 
bpp munulCiwut,riLlnrt hwuw4gnLl=}JWU utiwlln11Gb(1[! uj,wlj_nplj_wo bu nl ub6 
hwlj_wUW(1WiW41 tuupbpmu 4wu ubrij,wCibpnul: UJr1. f).burnmu [!CiUl[lUWU 
utiwllnri t hwlif).j,uwumli ubppwCi : Ub11pwub11Ci [!Ci1J111Llmli bli pmu-1.4UJU1lU
hw4wu 4wu ubtuwuj,4w4wCi [!umpuwli 4wpq.nlj_, pu4 (!LilllpLlwo ubpt,w
ub11'1 Gbpumu hb1J1wqnmlj_ntu b[i pnLnr. wnwug pwgWllnLf}JWU, LipwLtnri
(jbp[!: Ubppw4wG oumpwupp uti2'1u utuwLti hwzLtwp4uwG hj,upmu [!04wo 
t uti2tuupUJJj,G flPUL4briutiwu . 

nriU1trf 32 -Ci uti2tuupwJtiG (uti2utritiw4wG) 11tiul4triutiwu t. 
r -Ci [!UU1f1WUQWJtiG ubritiwubriti ptJ4.[!, 
R -[! ubritiwutriti Ph4.Q qLtuwllnri hwuwlmmpJmCinul : 

U'12tuupwJj,U flPUL4b(1Uj,UJU hUJLlWUWf1WiW41 tuupb11'1 f).bL4EnLU hwz
Llwr4Llmu t hbml.tJWL 41:ipt.4. 

2 I, (x--x)2 

0 = I 
X r 

nrillltri· xi -G i-ri!l utritiwiti uti2tiuG t. 
x -G wGpnri2 [!LIIIlf1WCiQwJtiG hwuwljgmpJwG QCi11hwumf1 uti2tiGn: 

Or)lDw~: ""lwmriwumti wrmwr111wlipp hwuwtumlip[} lflwf}bf}wLlnr4.wo 
t 50 W(14flnLU, JnL(lWQWUBmrmu· 20-w4wu f).bUlWL: U(llJlWf).[lWCipj, n11w4Ci 
ummq.bLm u1.4wmw4nLl 4w1J1w11LlbL t 10%-ng ub11j,w4w G i4114Cillnrt 
(!UUl(lUJUQ: unpUWJ/lg' [JUUl(1WUQnLU [!Uf).q.(14Lj_wo wr4ri.Gb(lp f).bUlUJLP L4UJ
pwub1J1pbpj, uti2'1G zbrimuo hw Liw1.4wmwutuwCiwpw11 4wqubL t' 9 uu, 11 , 
12, 8 Lt 14 uu: 0.954 hw4.wliw4wCiml=}Jwup n11nzbL wupnrt2 hwliwtulipj, 
1.4wriwllbU111l:i11ti uti2tiu zbrimu(! : 

102 

LnLbnut 
,wzL1.w114bCip [!UUlpWUQWJj,U uti2'1Cio. 

x = 9+11+12+8+14 = 10_8 uu: 
5 

n11nzbCip uti2tuupwJj,Ci ri'1u1.4bpuj,wCib11'1 uti2'1GQ. 

32 = (9-10.8)2 + (11 - 10.8)2 + (12 - 10.8)
2 

+ (8-10.8)2 + (14 - 10.8)2 = 4.56 
5 

,wzllti wnubLnLl uwhuwCiL[wo hwl[wGw4wCiml=}JnLu[! , QLIUl(1WGpj, 
UWhUWUWJj,Ci utuWL(! 44wqup · 

~ ~ = 2 ) 
4 

·;
6 

· ( 1- 5
5
0 ) = 1. 8 u u: 

ltUJUlW[lWO hwzLlwri4CitJr[! l=}nLJL bu UlWLPU bqpw4wgubL, n11 un(lUWJj,g 
pnlnr f).bl.IlWLUbpj, l4Wf1WUbU1pbpj, uti2tiu zbrimuo q.1J1ulj_mu t hbUlhJWL 
uwhuwCiCibpmLi. 

10.8 -1 .8 :s: x :s: 10.8 + 1.8 : 

Ubpj,w4wCi [}Cim11wupj, wCih11wctbzm owl[wLti n11n2Liwli hwuw11 oq.1J1w
q.n1104.mu bCi hbml.tJWL pwCiw6l.tb(1Q. 

t2 0~ 
4114G4.nf). [!Cil.Il(lnLl=}JnLG' r = ~ , 

~x 
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5.2. IUC:111,fuCibr t. l[wrctnLpJnLCiCibr 

5.1. Um~bpuwp4bu,p q(inpf].ubph [!UUl[lW UEWJ hu hblllwqmnmpJWU 
wprlJmu12mu (pm(i ~wmwhw4w(i 4p4Gqnri. QGlllpwu12)' [!UUl 4wmwp~w6 
qumuubph !Wlflh, umwgtlbL t hbmL.Jwl pwztumu[!. 

Uhutlt 1000 1000-2000 2000-3000 3000 Lt 
w b 

17 58 89 43 

0.997 hwL[wuw4wumpJwup npnzbL. 
w) q(iuwG lih2hu twlflh huwpwl[np uwht.'iwuubp[!, 
p) tlhG!L. 1000 fJ.PWtl qmtlwpnl[ q.Gmtlubph mbuw4wpwp 4znh huw

pwl[np uwhuwGGbp[!: 

5.2. '11LwCiwL[npL[mtl t tlwpqh pGwl.i!nLPJWCi pmG ~wlllwhw4wG 25%
ng [!CiUlpWCiEWJhu hblllwqnlllmpJmCi: npnzbt, pb WJl'l (!UUlflWUEh utuww 
!4114Citlnri. [!CiU1(1Uwu f].b~EnLU 12wuh tnn4nunq lflnp(l 4L'1uh 4p4GL[nri. [!CiLilfl· 
tlwG utuwLhg: 

5.3. ~WflWEh u,CiwJhG U1ulJlbumpJmCiGb11h twlflbri!i 5%-ng [!utnriwu
EWJhCi hbtnwqntnmpJmu[! (pmG-~wlllw hw 4wG i4fl4Citlnri [!Cilllpw CiE) PnLJL 
t ll1 Ll b L u ll1 w Ci w L h blll ltJ w L ll1 L1.J w Lu b 11 [! . 

SGwJhCi U1CitnbumpJwCi 1 2 3 · 4 5 6 7 
w , tlw 

35 94 167 53 12 4 

0.954 hwqwCiw4wumpJwtlp nrnzbL EWrJ.WEh. 
w) tnCiwJhu U1CilJlbumpJwCi lih2'1G iWlflh huwriwtlnri uwhtlwCiGbfl[!, 
p) pCiwLitmpJwCi (!Ciri.hwCim(l pL[w12wGw4h huwrwitnri uwhuwGGbrio: 

5.4. '11Wlll(lWUUlj1 W(llllWf].(lWUEh tut.'ipwpwCiw4hg' tnbtuCinLnQ.hw4w(i 
~whwCi2Gb11hCi rww hwtlw~wutuwCimpJm(i(i uu,mqbLm u~wlllw4nq, 
wGg4wgL[bL t 10%-ng pmCi-L1.1Wlllwhw4wCi !4111.iGLlnrt [!Ulll(lWUI?, n(l[! hwu
q.bgpbt t hblilL.JWL W(lf].JnLUECib(lh. 

46 47 48 49 50 51 52 

46 123 158 97 36 18 12 

Upf].JnE 4w(lbthro t [!CifJ.nLUbL wupn112 tutlpw12wuw4Q· ~wJliw(inq, np 51 
q L. wl[bth 12wznl[ W(llllWfl.(lWUEh uwu[! 0.997 hwqwuw4wCimpJwtlp 
i~blllE t q.brwqwCigp 8%-[!: 

5.5. 3%-ng [!Citn(lWUEWJPCi hblllwqnu,mpJwu (pmu-~wtnw hw4wCi 
!4114ULl.nri [!Cilll(lWCiE) hpuwCi q(lW UlllWgtlbL bG hbtnL.JWL llll[JWtCibp[! ew-
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11.WEP pGwl.iinLPJWCi pCiw44ntlmCiwL ownwJmpJmCiCibpp L[6wpGbrih !Wlflbph 
qbpwpb(lJWt. 

PGw44mlmliwL awnwJm- Uflli2u 2 - 4 4- 6 6 - 8 8 - 10 10 u 
pJntliGl:irifl tl!Swplibpt, 2 wl[btfl 

w , hw . wCi 
SliwJt,G tI1GtI1bumpJnLli-

lib 93 190 555 335 84 18 

r ro Cii hwqwCiw4wCimpJwup 4w(lbLh t ~Cif].bL, np pCiw44ntlmuw1 
ownwJmpJmGGb(lp fl.htlwg 8 hwq. f].(lwtl L. wtlbLh qtiwpnri. u,(iwJpCi u,(imb
umpJmuubph lJlbuwlJwriw fl 4zpnG wtlpnri.2 pwri.wet, 4lllpqw6pnl[ !h 
qb(lwqwCigp 9.5%-[! : 

5.6. nLuwunri,Cib(lh q.htnbth.eub(lp [!Gtn(lwupwJpu ummqtlwG u~wu,w-
4nq· pmu-L1.1wtnwhw4w(i ilJril.iGLlnri. (!Gtnptlwu LJwrq.nq, [!Citn(ltlbt L. pbuu,w
qnptlbt t 156 t.'iwrri., pGrn 4wqub1 t pnLhh muwGn11ubrih [!Cif].hwCimp p4.w
pwGw4p 5%-(! : @butnwt.tn11tlw(i dwuwGw4 5 muwunri. gmgwf].(lbt bu 
wGpwqw11w11 w1111JmGpGb11: Urirune LJw11b1h~ t 0.954 hwL[wGw4wGmpJwtlp 
~ufJ.bl , nr wupwqw(lwp Q.plllbL!i.EGbrintl muwGnri.Gb(lp tlwu(! wtlpnfJ.2 
pmhh 4tnpqwopnq iii q.brwqwugp 7%-[!: 

5. 7. Um~bptlwp4bu, h nrpw u qCinpfJ. t hwplJwt.lnp [!Cif].qp4b1 [!Cimpw u
!?WJP (i fJ.hU1wp4tlw Ci qnf)CJ[!Cipwgmtl , np~buqh 0.997 hw qwCiw4wGmpJwt'lp 
hGwpwqnp LhCih nrinzbL qCitlw(i tlh2hG iwlflp uwhtlwuubri[!· 150 1111wtl 
uwhuwuwJhG utuw1ntl: %mt.'iGbpp LlwripwgpwJh !Wlflbrih tlwut,Ci mLI.Jw1-
Cib(lu utnwGwLm hwtlwri oqmtlbt 5.1. tuufl.rh lllLI.Jw1Gbppg: 

5.8. Uwpqh pGwl.i!nLPJWG [!Gtnpw(ipwJpG hbtnwqmnmpJwG wriri.JmCi
emtl L1.1WllqLlbL t, nr ub4 zG!hG [!G4Gn11 wtluw4wu bljwtlmtntlbfl[! 0.997 
hwL[wuw4wGmpJwlip Q.lllGqmtl bG 23800-hg tlhGilt 26200 fl.PWllp uwh
tlwuub(lmtl: n11nzbt t.'ib4 zGihu (!G4Gn11 b4wt.'imll1Gb(lp uwhtlwuGb(l[! 0.954 
hwqwuw4wumpJwt.'ip: 

5.9. t"Gi~b~u 4Lfintutl'1 pmCi-~wtnwhw4wu LirilJutlnri [!GL!l(lwupp 
6wl[WL(!, bpb hwqwGw4wGmpJw(i t.'iw4Wf11'}W4G wtlbLW9Llh 0.683-hg llhG!L. 
0.954-(! , 0.954-pg upGiL. 0.997-(!: . 

5.10. nrinzbt, pb wt.tu,nubrtlhuh pwup hw6wtun1111 t hwri4w4.np hwri
gGbt (pmu-L1.1WlllWhw4wG [!UlJl(lWU.EP 4W(lqnq), n11L1.1buqp nrnztlh WJU wu
eiwGg tlwu[!, nrnGp pwtlwrwrit.two ibG ownw;mpJwG tlwu,mgtlw(i nriw
Lihg: Curi. nrmtl uwht.'iwuwJpu utuwl[! 0.683 hwqwGw4wumpJwtlp i~btnI? t 
q.b(lwqwugp 2.5%-[!: 1wuwGt.'iwG hbtnwqntnmpJmGGb(lpg hwJlllup t, nri 
mllJw1 bf14[!Gtn11wupwJpG hwlllljwGpzp (ownwJmpJwu nrwt.intl pwL[w
pwpqwompJmG[!) fJ.hu~bruhwG ih qbpwqwGgmu 0.21-(!: 

5.11. nrinzbt, pb pwupro hbnwtunuwqwuq. t hwp4wqnp hbu,wqnLilbt 
P22WJhCi 4w~p o~bpwtnnrhu pm(i L1.1WU1whwljwG [!CilllpwGpp Ljwpqn4., 
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n11U11:iuqp 0.954 hw4.wOw4wOmpJwtlp uwhuw04.h 10 11nU1bhg w4.l:iLh u,Lin-
11mpJwtlp funuw4gmpJmOCibpp llwu[!: Uwhtlw0wJp0 utuwlh pnLJLWUll11:iLh 
llb6mpJmCiCi t 3%: 

5.12. n11n2bL, pb QwOp [!OU1wCipQ t hwp4w4.np [!U'1Q.(l4bL pmCi-U1W
U1whw4wCi [!CiUlpWCiQp llb\f bpbfuw 2mCibgn11 [!CiUlwCipQCibpp llwu[! 0.954 
hw4.wGw4wGnLpJwllp Li 2% uwhtlwGwJpG utuwLn4. n11n21:iLm hwtlwp: 
~WJUlCip t, np llwpqmll pCiw44.mll bG 600 hwq. [!GUlwGhe, pulj mumll
Ciwupp4.n11 hwU14wGh2h '1PUU11:i11upwO wOg4wgpw6 Ciwfun1111 hbU1wqnU1m
pJmGGbpmll 2t11 q.briwqwOgnLtl 0.19-[!: 

5.13. 'TJLwOw4.np4.mll t wOg4wgOl:iL pGw42mpJwCi pct24w4wG 6wnw
JmpJntCiCibpp Li 11b'lwllp2ngGbpp 4.(lW un2ru owtuubpQ n11n21:iLnL GUjWUlW-
4mt hbU1wqnU1mpJmG: n11n2bL pntO-UjwU1whw4wO 2411404.nri QGUlpwGQh 
wCihpwctb2U1 6w4.WL[! , npUjbuqp W(ll)JnLGQObp[! 0.954 hw4.wGw4wOm
pJwllp uU1wg4.bG ±1 O 1111wuw4wG upw4.np tizU1mpJwtlp: ~wJuiCip t , np 
tlwpqnLtl pGw44.mll bu 73 hwq. UW(l'l, pulj tpnriOGwljwG hbuiwqnuinL
pJmGo gmJg t u,4.1:iL, np WJ'l UU1WU1w4Gbpn4. pGw42mPJWCi 6wtuubpp 
llh2hCi ewnw4muwJhCi 2l:i11mll[! 4wqllbL t 38 1111wllw4wCi upw4.np: 

5.14. Uwpqp 'llll(lngCibpp JnLl1WQWULJnLfl hpGq.bppn1111 wzw41:i(lU1P 
hwpgllwG W(ll)JnLCiQnLU UjWpq4.1:iL t, n(l L4W(lWUjUnLCiQGbpp UjWUl(lWUUlUWCi 
hwllwp wllbCil3(lJW 6wtuu4.w6 ur2hG dwuwGW4[! 4wqumu t 86 (lnL4b, pulj 
4.w11pwgpwJh q.np6w4p91::f 29.4%: C011 nrimu, QGUlpWCiQWJhCi hwuwljgm
PJnLGQ ljwqllbL t 128 llwp11: n11n2bQ 0.997 hw4.wOw4wOmpJwllp UjW(lWL4-
llmCiQCibpp L4WU1pwuuiuwO dwtlwOw4p llh2hO owtuubpp hOwpw4.n11 
uwhllwCiCibp[! llwpqp pnln(l 2ri2wOw4.wpu,Gb11h hwtlwp: 

5.15. nrinzbL, pb npQWU UjbUlE t LhCih [!UUl(lUWU llh2W4WJQ[! ubtuw
Gp4w4wO QUUl(lWUEP 4wquw4bpL4llwG dwtlwGw4, npL4buqp QGUlpuwO 
U1n4nuQ 4wqllp 20%, 5%, 2.5% Li 2%: 

5.16. Uwpqp tpnQp abnGwpljmpJmGObpp JmriwewGLJmp ewnwumG
bpn1111h tpnpOCiw4wG QGUl(lWUQWJhO hbU1wqnU1mpJmGo hwOq.bg(lbt t 
hbUll.iJwL wri111mGeGbrih-

U2fuwU1n'lGl:ipp PP4.Q, Uh02Li 5 6-10 11 - 15 16 Li w4.bLh 
uwnn 

::> b nGw 114 mp J mGGb rih 
~nun 36 18 7 2 

n11n21:iL, pb npQwG L41:iU1Q t LhGh QGU1ptlwCi llh2w4wJQ[! ubfuwCip4w4wCi 
[!GUlpWGQh dwllwGw4, npL41:iuqp tpnQ(l abnCiw114nLpJmCiGbpmu qpw11-
4.w6Cil:i11h llh2hG PP4.C! (0.997 hw4.wCiw4wGmpJwtlp} uuiwg4.p ±1 uw11 11 
tizU1mpJwllp: 

5.17. Uwpqp pOw42nLpJwCi U1pwCiuL4nflU1WJpG 6wnwJmpJmCiCibpp 
4.pw 4wU1wp4.w6 llh2hO owtuul:ip[! n11n2btm OL4wU1w4n4. wOg4wg4.bL t 

I06 

1 %-ng U1 pL4w4wO, fuupbpp 6w4.wtCibppG hwuwuw uCiwljwCi , 24p4G4.n11 
QUU1pwG1r ~w'lwemu llh2hG wuuwljwG owtuul:ip[! ublj uwr,11m hw24.n4. 
4wqllbL bu 240 L4WJllwGw4wG upw4.np, pulj 'lPUL4b(lupwG' 1849 upw4.np, 
[!U'l npmu hl:iU1wqnU14.l:iL t 1900 uw1111, pu4 q.Jm11w4wG pOw4w4.wJpmu. 
uh2hGo' 90 upw4.np, 11huL41:ipupwu· 1369, hbU1wqnU14.bL t 1100 uw 11 11: 
nrinzbL llwpqp pGwlJh2Cil:i11h U1pwCiuL4nflU1WJhG 6wnw1mpJmGCil:i 11h 4.pw 
4wU1wp4.w6 llh2hCi wuuwljwCi owtuul:ipt, hCiwpw4.np uwhuwGGbpQ 0.997 
hw 4.w Gw4wCimp1wup: 

5.18. 1c.Jn11wp44.w6 WflUlWrl(lw Ggp npw4t, 10%-ng uU1mq.mllQ gnLJg t 
u,4.bL, np 1 W(lUlWl)flWuwumtl 300 hbuiwqnui4.w6 Oum2t,g 4%-[! tunui wCi 
t, 2 W(lUlWl'l,(lWUWUnLU 380 Ciumzpg tunU1WGQ 4wqllbt t 3%: npnzbL 
tunU1wGp uwup hCiwpw4.n11 uwhtlw CiObpQ 0.997 hw4.wGw4wGmpJwllp abn
GwpljmpJwCi pn11wp4w6 wupn112 WflUlWl)(lWCiEh ub2: 

5.19. Ublj uwp11mg PW'l4Wgw6 U1CiWJpCi u,(ju,bumpJmCiCibpt, pJm-
21:iCibpp mumuCiwuppmpJ~G CiL4wU1w4n4. wGg4wg4.bt t 2%-ng uipL4w4wCi 
i lJ(l4G4.n11 [!CiUl(lWUQ: ~bU1wqnU1mpJwG W(ll)JnLGQObpn4. u, r,_wuwpljwCig 
ut,2hCi wuuw4w Ci owtuul:ipQ 4wqllbt bCi 2300 L4WJllwGw4wG ut,w4.np 
(hbU1wqnU14.bL t 1510 uw1111) , t,u4 4wCiwCig 6wfuubp[!· 1900 llpw4.np (hb
u,wqnu,4.1:iL t 1670 uw1111): SCiwJpG U1CiU1bumpJmCi Cibpp Ul4.JWL 4wU1bq.n
ppwJh un2hG wuuwljwCi 6wfuubpt, [!G11hwGmp '1PUL41:iput,wCi q.Ciwhwu,4.mu 
t 55000: n11n2bL wupn112 uwpqt, hwz4.n 4. ublj uw1111mg pw114wgw6 uiCiwJhG 
U1GU11:iumpJmGGbpp llh2tiG wuuw4wG 6wfuubpp hGwpw4.np uwhtlwGGbpQ 
0.997 hw4.wGw4wGmpJwup: 

5.20. n11n21:iL, pb ewGp U1rtw tlw 1111 Li QwGh ljpG t hwr,4w4.np bCipwplJbL 
1lJ114Ci4.n11 [!GUlpWGQWJpCi hbU1wqnU1 nLpJwG, n(lL4buqp tlh2hG wuuwljwCi 
owtuubpp uwhuwGwJpCi utuww (0.954 hw4.wGw4w Cimp1wtlp) 2Q.bpwqwCi
gt, 10 lljWJUWCi wljwCi llt,w4.np[!: nLunLuGwupp4.n11 hwu,LjwGnzh 4.w 11hw
gpwjp Li U1pL4w4w Ci tuupbpt, 6w4.w tCib11h uwupCi uib11b4wU1 4.mp1mGQ 
4.bpgGbL 8.19. fuCi1111h tm6'tlwG W(l l)JntCigCibppg: 

5.21. 4wpt, q.GbpG munLllCiwupribtm GL4 wU1wljn4. uwpqt, 
wnliU1pw4wG 01:inOwpljmpJmCiCibr,Q bGpwp44.bL bG 2%-ng QGUl(lWUQWJhCi 
hbuiwqnU1mpJwG, npp w1111JmGQG l:ip[! Gbp4wJwg4.w6' bG hbuiuJWL 
Wll.Jmuwljt, U11:iuen4.. 

Ublj LPUlll ljwpt, q.t,Go, 
L4WJliwGw4wCi ut,w4.np 

UtiG2Li 20 
20-22 
22-24 

24 Li wub 
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nrin2bL uiLtJwL llwpqnul qw6wm.J.n11 ljwpj, llblj LPU1f1P ll'12'1G qGj, 
hGwpwqnJl uwhllwGGbJlO 0.997 hwqwGwljwGmpJwlip: 

5.22. UnL.tnpj, tpnpri ObnGwpljmpJnLGGbpmll 2whmJpj, munu.mwut,
flnLl}JWG G~wu,wljnt.J. ~LWGwt.J.nJlt.J.mll t wGgljwgGbL oGtnpwG,ewJj,G hbuiw
qnuimpJmG' /1.JllpbJlj, 6wt.J.wLGbppG hwllwllwuGnpbG: uw/1.Jljj,Gmu wGg
ljwgttw6 hbuiwqnuimpJmGGbpj, wprumG_eGbJlj,g hwJuiGj, t, n11 ub6w6wtu 
wnL.uipnLll llwuGwqj,uiwgnq tpn,ep ObnGwpljnLpJmGGbpp uiwpbljwG zw
hmJpj, 11'1u~bpupwG ljwqtlmll t 37 ULG. 1111wtl, llwG11w6wtu wnhuipmu· 25 
llLG. 1111wtl: nrin2hL, pb Jmpw_ewGfJmJl tnj,~wljwG tulipj,g oGuipwGpj, 6w
Ltww np,ewG ~btn.E t LrGr, np~buqp 0.954 hwt,lwGwljwGmpJwlip umwg
t,lnq Wll'lJmG,eGbpp uwhtlwGwJpG u/1.Jwl[! tq.bpwqwGgp 0.7 LILLI. 'lPWll[! , 
hw2t.J.r WllUbLntl WJG, np u,LtJwL llwpqmll q.pwGgt.J.w6 t ub6w6wtu WlllililflP 
450 tpn,eri ObnGwpljnLpJmG, j,ulj llwGpw6w/1.I wnL.mpi,· 1380 ObnGwpljm
pJmG: 

5.23. 1w2llwG11wllGbpp hwllwp wztuwuiwtnbqbp ljwqliwljbp~nri Obn
Gwp4mp1mGGbri'1 tnbuwljwpwJ1 ljzj,nG mumllGwupphLm Gt.4wuiw4nt.J. L4LW
Gwt.J.nritlmll t wGgljwgGbL oGuipwG,ewJrG hbuiwqnu,mpJmG' 0G11q6btnt.J. 
ouui ubtpwljwGmpJwG OLp bJ14m /1.lmup . 

w) t.4buiw4wG L. llmGj,gpt.4Wl (q.pwGgLtw6 t 810 ObnGwrilJmpJmG), 
p) nt ~buiwljwG (qpwGgt,lw6 t 2130 ObnGwpljmpJmG): 
nppwG ObnGwpljmpJmG t hwJ14wt.J.np oG11qplJbL Jmpwpwuvm11 /1.Jllpj,g 

tlJJ14Gt.J.nq oGuiriwG,ej, 4w11q.nt.J., npt.41::iuqp npn2tl'1 hwzliwG11wliGbpj, wztuw
uiwGpG oq.uiwq.nJ16nq Ob11GwJ14mp1mGGbpp d'12'1G tnbuwljwpwp 42Pll0. 
0.954 hwt,J_wGwljwGmpJwtlp L. 4% uwhllwGwJj,G utuwL'1 'lh~pmll: 

5.24. Uq.rin:PtirillwJr JnLQWU2.)nLf1 mpbpnp11 2brillngj, L0LP4'1 pbppwhw
LlW.E[! l}nLJL t tnt.J.bL pbp,ewuit.J.mpJwG llwurG UU1WUWL hbmliJWL GwtuGwljwG 
LI1l1JWLUbflQ . 

~bpungj, 1 2 3 4 5 6 7 8 9 10 
hwuwnn 
PbpQwU14.m-
pJnlCi[! , 4q 1 9.2 8.2 8.7 8.1 8.0 9.0 8.5 9.3 8.6 8.4 

l'i
2 

hw2Ltml ; 

0.997 hwqwGwljwGmpJwllp npnzbL. 
w) tnLrlJr llj,2j,G pbJ1,EWU1tlmpJntU[! wtlpnq2 wq.pn:j)pJluWJP hwliwp, 
p) hwtlw/1.lwnG pbp_ecf hw2t.J.'1 wnGbtnt.J., n11 Jmpw_ewGvmp 2bplingt, 

llwl.Jbribuo ljwqtlmtl t 200 pwn. llbuip: 

5.25. 1wG.eWJ'1Ci 2Jlr qGtlwG bGpw1111ttn11 WL4f1WU,EWJj,G tuupwpu1-
Gw4j,g, UlflWCif'lWJltnr L4WhwG2Gh11'1G hwllwuiwutuwGntpjnLU[! UUlnLQ.bLnL 
G~wtnwljnt.J., pmG-t.4wuiwhw4wG [!UUlpdwG bqwGwljnt.J. [!GtnptlbL bG 12 
WJ14'1 (Jmpw_ewGfJnt(lnttl 20 2'12), j,Gto ljwqtlbL t 1111wGg oG11hwGmp 
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pqwpwGwljp 2%-[! : Czbpj, rntlw6mpJwG uuimqnulo uitlhL t hbmhJWL 
w ll 'lJntCi_eG bpo. 

Uf1i.Jll'1 hwuwp[! Upi.Jflp hwuwp[! Czml'i L9LJ.w6 l'itJ-
G ow w , Li 

1 7 515 
2 8 480 
3 9 495 
4 10 500 
5 11 505 
6 505 12 520 

UprJ.JO.E ljwpbL'1~ t q.GhL wdpnq2 /1.JupwpwGwlJc!' L4WJllwGnt.J., nri 22nu1 
hwG,ewJj,G 211'1 lir2rG 6wtlWLO (0.954 hwt,lwGwljwGmpJwup) tt.4bui_e t L'1Gt, 
495 llL-'19 L4w4wu: 

5.26. 1wztlr wnGhLnt.J. 5.25 tuG1111'1 QGpwg_emli umwgttw6 QUUlflWU
.EWJj,G pGmpWq.JlhJl[!, n11nzbL, pb ,ewGj, hwG,ewJj,G 211P WJ14'1 t hw11l.Jwttnp 
hbuiwqnu,bL uJmu /1.Jtlpw,ewGwljGbpj, ummqliwG itwliwGwlj, npt.4buqp 
GnqG hwt,J_wGwljwGmp;wG rJ.bL4,EnLll 22mtl 211'1 li'12'1G 6wtlwLO utnwgtlj, ±5 
UL !SzuimpJWllp: 

5.27. npnzbL, pb ,ewGj, 2112wGwt.J.wpu, rJ.WuwpwG t hwpl.Jwtlnri hb1J1w
qnuimpJwG bGpwplJbL, npt.41::iuqj, hw2t.J.wp4t.J.j, 'l~flngwljwGGbpj, li'12'1G 
6wtuubp[! pmh [!UrJ.ntGt.J.btm ~wu,pwuuit.J.btm hwuwri (0.954 hwt.J.w
Gw4wGmp1wup h 150 L4WJllwGw4wG llj,wtlnp uwhdwGwJj,G u/1.Jwlntl), bpb 
hwJuiGj, t, np uwpqmli 275 2112wGwt,lwpu, rJ.wuwpwG t, j,ulj rJ.pu~bpuj,wG 
GwtunflrJ. u,wpt,J_w hbtnwqnuinLpJwG WflrJ.JmGpGbpnt.J. ljwqllbt t 81 hwq. 
urwttnp: 

5.28. n11n2bL, pb Wf1U1Wf'lf1WG,Ej, _ewGp Gllm2 t wGh(lwltbzu, bG~wplJbL 
~wtnwhwljwG J.4J14Gt,J_nq [!UU1JlWU,EWJj,G hbtnwqn1J1ntl}JWG, n11~buqj, 
[!UtnpwGpj, uwhuwGwJj,G utuWLO (WJ1U1WrJ.[lWU,Ej, hwtn4wG'12'1 ur2'1G'1 
hwlibliwm 1J1n4nunt,l) tQ.bpwqwGgj, 5%-pg, 0.954 hwt,J_wGwljwGmpJwllp 
q.Gwhwuihtm 'lhl4.Entll: CGtnpwGewJj,G uiLtJwLGhpntl WfllIIWl'J.flWGpj, hwm-
4wG'12'1 ttwppwgj,wJr qnp6w4j,go ljwqllmll t 25%, pulj hbuiwqn1J1t,lnq 
wpuiwrJ.pwu_er wdpnq2 hwliwtumupo pwqljwgw6 t 2000 llj,wqnppg: 
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QLnt-h.JG 

uns~uL-SuStUUl.!Uu tf"t""1t-3@utf"~ mnrul.!Ul'11'-lUtmt-ra3uu 
1.1t16U4UQf"U4Uu n1-un1-Uuuur,f"nt-ra3nt-uC! 

6.1 Ul:ipnq.wl{wD gntgnuml:ir l.. s1t111wJ1tD 
tuDq.ftrDl:irft tnLbnuJ 

=lft1J[iwl{w[i hwul{wgnLpJnL[i[il:ir l.. l).WUWl{wrq.nuJ[il:ir: UngrwL-V1Glll b
uw4wG bpltnLJpGbpG t,r,bGgt,g Gbp4wJwgGmu bG ub6 pt.lnt.l UjwmawnGbpt, 
ut,wdwuwGw4Jw wqf'}bgmpJwG WllflJnLGp: UJI"). bpltnLJpGbr,t, mumuGwut,
pmpJwG dwuwuw4 wuhr,wdb2ui t pwgwhwJUlbL c+Ltuwt.lnp, ht,uuw4wG 
UjWUlClwnubp[!' L[br,wgwp4bLnL[ bp4pnr,ri.w4wuGbpt,g: YWUjb[lp t.lr6w4w
q.r,w4w[j mumuuwuppmpJwu wnwpf,u lflnLL/1 ht,upnLu [!G4w6 t br,ltmJpt, 
npw4w4wu L[bpLm6mpJnLu[! , nr,[! 4wlljl[w6 t flflW pumJpti t.lbriLm6mpJwu 
hbui· U1Guibuwq.pvimpJwu uibumpJwu, ungtJnLnq.pwJt, Lt 4nu4pbm lllumb
umpJwu ubpnflGbpnt.l: 

l;f/f/f/n{lfJ lflnLllJ 4wlljt, unri.bLtJ 4wnmgmuG t: UJG hpuu4.w6 t t.lt,6w4w
q.pmpJwG ubpnflGbpt, 4.pw. tuupw4npuwG, utJ2t,G ub6mpJmGGbriti . wrum
uw4Gbpp Lt WJLG: '-l.bp2t,u· b{l{ln{l(J lflnLf[!, WflflJnLGpGbpt, tlb4GwpwGmu(j t. 
np[! unppg 4wlljl[w6 t mumuGwut,pt.ln'l. bpltmjpp npw4w4wG wnwuoGw
hwui4mpJmGGbpt, hblll: '-l.paw4wq.r,mpJmG[! uzw4bL t 4wlljbpt, mumuGw
ut,r,mpJwG pwqtlwppt.l tlbpnri.Gbr,, nr,nugpg 4nG4pbui [!UU1flnLPJnLu[! 4wtu-
4.w6 t hbuiwqnU1mpJwu Ulljwuiw4t,g Lt wnw2wf1pl[w6 tuufltiriubpt,g: 

tpltmJpubr,p Lt hwvi4wut,2ubpp Llt,21.t 4wlljbfl[!, hwzt.lr wnGb1nt.l 
l").pw(jg pwquwqwumpJnLU[!, flWUw4wpq.4.mu b(j ur 2WflE ht,umGgubr,nt.l: 
,wu,4wGr2Gbp[!, [!Ulll tfintu4wllj4.w6mpJwu mumtlGwut,pmpJwG u2wGw-
4mpJwG, pwdwG4.mu bu br,4m flWUt, : UJu hwui4wGtizGbp[!, npnGp UjWJLlw
(jw4.npmd bu t,r,bug hbui 4wllj4.w6 hwvi4wutizGbr,t, ipntfintumpJmG[!, 
4ntt.lmd bu qn{/Onuw;f,u, 4wu UjW[lq 4hr,Ujnt.l' qn{/Onuub{I.' q.nri6nGwJtiG 
hwV14wutJ2ubr,t, wqf'}bgmpJwup ipntfintut.ln11 hwvi4wGt,2Gbp[! 4n2t.lmLl bG 
W{lfJJnLUPWJ/lU.' br,ltmJpubr,p Lt flflWUQ hwui4wupzubpt, uti2Lt 4Wllj[! flW 
uw4wr,q.4.mu t [!Uui ubpuimpJwu wuuit,6wut,, [!UUl m1111.mpJwG Lt t.lbflLnL-
6w4wG wpuiwhwJuimpJwu: 

'-l.p6w4wq.pmpJmumtl Lnwppbr,mu bu :tJmu4gpnGwl 4wllj Lt uuintuwu
LnP4 4wtut.lw6mpJmG hwu4wgmp1mGGbp[!: JJmuf/gf,nuw, bG wuL[wGmu 
WjG 4Wllj[!, nr,ti flbUjpnLu q.nr,6nGwJtiu hwLn4wuti2r nr,nzw4ti wrictbet,G 
hwdWUjWlll wutuwumtl t w flflJnLGpwJtiG hwm4w urzti db4 Lt utiwJG ub4 
wpdbp: 

110 

• bpb UjWLnOwnwJtiu 4wtut.lw6mpJmG[! rl[lultnr,4.mu t n2 pb 
Jmr,wpwG1.JnLfl wnwGot,u flr.Ujpmu, WJL [!uflhwumri . ut,2t,G 
oltnt.l ub6 p4.nL[ flPLnWr,4muubr,t, dwuwuw4, WlljW WJfllljruti 
4wtut.lw6mpJmG[! 4n2t.lmtl t umnfuwumf,f/: Umntuwuuit,4 
4wlljp uwuuwt.lnn flblljpu t 4nnbuwgpn(j 4Wllj[! , nrir 

ctwllwGwl.j wr,ri.JmGpwJtiG hwm4wGti2ti uti2tiG wr,ctbpp ipnipn
tumpJnLG[! UjWJuwGw4nr,L[w6 t q.nr,6nGwJtiG hwlll4wGtizGbpp 
tfintfintumpJwup: 

Cum 4wlljr ubr,lllmpJWG wumtiawGti, mwr,pbpmu b(j fl(1WGg q.Gw
hwmuw(j pwGw4w4wG 2wtfiwGti2ubr, (wrumuw4 6. 1). 

Urumuw4 6. 1 
~WIil~ utrsnLpJw£i ClCIWhwsllw£i fw£iwllwllw£i 1wlflwliflclilir 

lmnbuwgpwjp q.np6w4gr 4wUjtJ pCinLJPC! 
ob6ml'31mGo 

U~(jil., I± 0.3, q.nr,6Gw4wCimu pwgw4wJmu t 

I± o.31 - I± o.51 pnLJL 

I± o.51-1± 0.11 ur2rG 

I± o.71-1± 1.01 mctb11 

Cum m1111.mpJwu [!Gflq.OnLu bG m11.r11 Lt hwl.jwf1wpo 4wllj: !luzf,!J f/wu;f, 
l').blljpmu q.nr,6nGwJtiu hwui4wCiti2ti wr,dbpCibr,ti wt.lbLwguwCi[! 4wu G4.wq
tlwu[! qmq.[!Gpwg wt.lbLWGmu 4wu G4.wqmu bu WflflJmGewJtiu hwLn4w
uti2ti wr,ctbpubp[! : 7Wl/WfJW{IO l/WU//1 flblljpmu Wfll").jnLGpwJrCi hwui4wGr2r 
wpctbpubr,[! tfintut.lmu bCi hw4wnw4 m1111mpJwup· q.nponGwJrG hwu,4w
uti2r tfimrntumpJWU hwtlbllwuimpJwtlp: 

Cum t.lbflLm6w4wu wpmwhwJuimpJwG, [!Gr,.q.omtl bu m1111wq.t,6 (4wu 
q.6wJtiu) Lt n2 q.6wJtJCi 4wllj: bpb bpltnLJpGbr,ti uti2Lt 4wllj[! unuiw4.npwlljbu 
wpmwhwJmL[w6 t m11.ti11 q.ot, hw4.wuwr,uwG uti2ngnt.l, wlljw flflWG wGt.lw
umu bu qOWJf,fJ f/WU/, t,u4 bpb WJG WflU1WhWJU14.WO t npltt 4nfl q.6t, hw4w
UW[lUWUp (Ujwr,wpnl, hpUjbr,pn( wuu,p6wGw1rG, gmgiWJt,Ci , tpuUjnGbG
gtiwL), WlljW WJfllljrur 4wllj(j wG4.wGmu b(j n1 qow;f,u 4wu f/n{lwqaw;f,u: 

4wlljr wn4WJnLPJnLG[!, flllW pGnLjp(j m nLf'lf'lnLPJnLCi[! pwgwhWJlllbLnL 
hwuwp L[t,aw4wq.r,mpJmGmu oq.lllwq.nr,64.mu bu qmq.whbn vit.l.Jw1Gbr,p 
hwubuwvitlwu, t.lbriLm6w4wG tuupwt.lnptlwCi, q.pw:tJr4w4wu, 4nnbuwgt,nG 
Lt nbq.r,bupnu tlbpnr,.ubp[!: 

flm;qw;f,u nbq{lbuf,wu pCimpwq.r,mu t br,4m hwm4wCitJ2Gbpp (q.npon
GwJtiu Lt W[ll').JnLCipwJtiG} uti2Lt 4Wllj[!: '1r,wCig uti2Lt 4Wllj[! wuw1tiuiti4 
4br,Ujnt.l G4wpwq.r,4.mtl t hbmltJwL hwt.lwuwr,muCibr,p llt,2ngnL[. 

mritil). q.op· y x = a0 + a1x , 

UjW(1wpnlti· y x = a0 + a1x + a 2x2 
, 

hpUjbr,pnLr· y. = a 0 + a1 _!_ Lt WJL G: 
x X 

,w4.wuwr,tlwCi vibuw4ti nr,nzmuo 4wrihL'1 t tiriwl.JwGwgGb( mumtl
uwut,pb1nt.l q.pw:tJp4w4wu 4wtut.lw6mpJntCi[!: Uw4wJCi q.nJmpJmCi mCib(j 
wnwt.lbL [!Cir,.hwCimr, gmgmuGbr,, npnCip pmJL bu mwLru pwgwhw1uib1 

11 J 



4w~i, hw4.wuw11nulcf mllllbLnt.l q.11w~i,4w4wCi ~wm4bpllwCi[! : bpb wr11-
JnLCi.QwJl1Ci L. q.nponCiwJpCi hwm4wCipzCibpCi wtSmll bCi hwuwCiuwCinrbCi , 
unu,w4.n11w~bu p4.wpwCiw4wCi ~11nq.pbutiwJn4., w~w flW 4.4w1mu t 
ruiwCig uti2u q.6wJtiCi 4w~ti wn4wJmpJwG uwupCi , pu4 hw4w11w11ei 4w~jl 
flb~_gnur hp~bppnLWJpCi: bpb WflflJmCiewJpCi hwm4wCiti2Ci w6mll t p4.w
pwCiw4wCi ~rnq.11butiw1n4., pu4 q.np6nCiwJpCi[!' CizwCiw4wLtin11bCi wpwq., 
w~w 4ppwn4.mu bCi ~wpwpntWJjlCi 4wu wuu,p6wCiwJpCi :f)mCi4gpwCibr[!: 

flbq.rbupwJti hw4.wuwpllwCi ~wpwubmpbflll q.Ciwhwmmtl[! 4wmwr· 
4.mu t 41n_g11wq.mJCi _gwnw4mupCibrti llbpn11n4., nriti htiuemll [!Ci4w6 t 
mumuCiwuti11t.ln11. hwllw4gmpJwCi 11timw114muCib11ti wCi4wtumpJwCi t.lwr-
4w6[! L. un11bLl1 ~wpwubmpbflti nrnzmtl[!, nrti flb~_gnul Ci4.wqbg4.mu t 
w1111JmCi.QwJl1Ci hwm4wCitizti tu~tiril14 (41wuu,wgp) L. mbuw4wCi wrctbe
Cibriti U1WflpbpmpJmCiCibrti ewnw4mupCib11ti q.muwp[!. 

S=I.(Y-Yxf-,min: 

DnLJq.wJtiCi q.6wJtiCi nbq.rbupwJti ~w11wubu,11br[! 41ne11wq.mJCi _gwnw-
4mupCib111l ubpn11ml. n11n2bLnt ctwuwCiw4 CinpllwL hw4.wuwrmuCibrti 
hwuw4wpq.Ci mCip hbu,L.JWL mbuQ[! . 

{
na0 + a12,x = 2.Y 
a0 I,x + a1I,x 2 = I,yx' 

nru,t11. a0 u a 1 nt:;qptupwJ'1 lllWflWUbUlflbflu bG , 

n-cf mumuGwutifltlnri hwuw~gnLpJwG 6wtlww (llPUlWfl~uwG utiwitnrGt.rti PPtlQ): 

flbq.pbupwJti hw4.wuw11muCibrmu a0 ~wrwubU1fl[! gmJg t mwttiu 
w11111mCi.QwJpCi hwu,4wCitizti 4.pw hwzt.lti 1.wnw6 (hbu,wqnmuwCi hwuwr 
t[!Ci(lq.64.wo) q.nronCiCib11ti uti2tiCiwg4.w6 wq(lbgmpJnLCi[!, a1 ~wpwubtnr[!' 
nbqrbupwJti q.np6w4pg[! gm Jg t mwLtiu, pb nrgwCin4. uti2tiCimll 441ntut.lti 
w11111mCiewJl1Ci hwm4wCiti21l wpctbg[! q.np6nCiwJtiCi hwu,4wCit,2ti· 1111w ub-
41w4wCi 1w41uwCi ub4 utiwt.ln11ti 41n41ntullwCi flb~emu : 

flbq.pbutiwJti un11buJ 4w11n11. t 4wnmgt.lbL llCit~bu hwm4wGt,2t, wGhw
mw4wG wpctb_gGbrnt.l, wJGUjbu tt tuupw4.np4.w6 uit.lJwLGbrnt.l: Pw4.w4w
GtiG ub6 pL[nt.l 11timw114mllCib111l 11b~gmu hwm4wGti2Gb11t, ut,2L. 4w~Q 
pwgwhwJU1bLm G~wmw4n4. oq.u,wq.nr6L[mu t l;nnbuwg/mu w17Jnwwl;1;: 
LrnnbuwgtinG wrumuw4mu 4wrbtli t Gb114wJwgCibL utiwJCi qmJQ.wJjlu 
4w~[!. wJupG_gu· w11111mCi.ew1tiG hwm4wGtizti 4w~[! ub4 q.nnonCiti hbtn , L. 
1111w hpuwCi t.lrw 4wnmgbt nbq.pbutiwJti hw4.wuw11mu[! u npnzbt 4w~jl 
ubpmmpJwG gmgwCipzGbp[!: flbq.pbutiwJti hw4.wuwpnu.1[! 4w11nri t tliCibL 
q6wJpCi, ~wpwpnLWJpCi u WJL llubpnLI_: 

LmnbuwgtinG wrumuw4[! 4wqllbLm hwuwp wGhpwctbzm t t.ll16w4w
q11w4wCi mt.lJwtCibp[! Ciwtuorine tuupwt.lnrbt [!Um bp4m hwm4wCil12Gb11t,. 
wJGmhbmL. 4wnntgbL wrumuw40, nriti ub2 [!um .U1nt1.brti 11wuw4.n11bt wriri-
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JntCi.QwJtiCi hwm4wGti2ti tuupbp[!, tiu4 [!UUl uJmGbpp· qnp6nCiwJtiu hwm-
4wGtizti tullpbro: 

LinnbuwgtinG wrumuw4[l mwttiu t 4w~ti mrv1mp1wu uwupCi QCirihw
Cimp Ujwu,4bpwgmll: bpb bp4m hwU14wCiti2G tt mbrtw11r4.w6 bu w6uwCi 
4wrq.n4., tiu4 hw6wtuw4wCimpJnLCiGbpo 4bCiU111nGwgw6 bCi zbriw4p' 4.b
pupg 11t~ti w2 Gbrieu, w~w 4wrbtti t 11wmbt hwm4wGtizCibnti uti2u m11.tiri 
4w~ti llwui,Ci: =!w4wnw4 11t~em1r hw4w11w11ei 4w~ti llwujlCi : n11ewu 
hwtSwtuw4wCimpJmCiCib110 unm bCi mbrtw11114.w6 wCi4JmCiwq6bpt,g ub4t,G, 
WJ'l.QWCi 4w~o ubpm t: bpb hw6wtuw4wGmpJmCiCibrt, 11wuw4.npmpJwG 
ub2 t4W hwuw4wpq.4.w6mpJmG. w~w 4w11btl1 11wmbt 4w~t, pwgw4w
JnLpJw[i llwui,G: 

Or~Ow(J: rabpL. w1111JmCiwpbpmpJwCi 40 llbnCiwp4mpJmGGbpt,' [!UUl 
hw24.b4znwJpCi zwhnqpp ub6mpJwCi L. pnriw1144.w6 wpU1w1111wGeti 6w4.w
LP tuupw4.npuwCi mt.lJwtCibpn4., 4wnmgbt 4w~t, hw4.wuwrmuo (tnb'u wri
Jmuw4 6.2): 

LnLtrnuJ. 
qmGbtntl, np 4wtu4.w6mpJnLCi[! Ci4wpwqp4.mu t mri.t,ri q.6jl hw4.wuw-

11mun4., npnzbCi.Q a0 L. a 1 q.n116w4pgCibpQ hbmL.JWL Cinpllwt hw4.wuw-
11muCibflti hwuw4wpq.p oq.GmpJwtlp. 

{
na0 +a1I,xfx = 2,yfy . 
a0 I,xfx +a1I,x 2 fx = I,yxfxy · 

Urumuw4 6.2 
rlbq.rliutiwJfl hwll.wuwnlwO "1Wrwlltsrlirfl hwcl{wr~llwO wrunLuw~ phpl.. 

wrrumOwptrmpJWCi iitnliwr~nLpJntfiCil:ir~ 2003P. IV hnwlluJw~~ SlLJWLCihrnl{ 
Cw- @nnwnuuw6 wn111wr1nw[ioh 6w~Wf[l, urG . nnwu 

hnqp, X 30- 40-50 50-60 60-70 70-80 
LILLI , 40 fy y fy X · y · fy 

llflWU y 35 45 55 65 75 

1-2 1.5 2 2 3.0 105.0 
2-3 2.5 4 1 5 12.5 462.5 
3-4 3.5 2 5 4 11 38.5 1802.5 
4-5 4.5 3 8 2 13 58.5 3172.5 
5-6 5.5 2 4 3 9 49.5 3272.5 

fx - 8 9 14 6 3 40 162 8815.0 

X ·fx - 28 .0 40.5 77.0 39.0 22 .5 207.0 - . 

x2 . r. - 98.0 182.2 423.5 253.5 168.75 1126 - -

Yi - 2.5 3.72 4 .26 5.17 5.50 - - -

=!w4.wuwpmuGb11ti hwuw4wpq.mll mbriw1111btntl 6.2 wrunLuw4t, hwG-
11wq.muw11w1t,G w11ctbgGb110, umwCim[i bCi.Q . 
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{
4080 + 20781 = 162 
20780 + 1126a1 = 8815' 

WJUllltH\pg' ao = -0.9, 81 = 0.08 , hbllll.tWpW(l y x = -0.9 + 0.08x : 

fl.bq.(lbUpWJp hwtlWUW(lUWCi 81 = 0.08 UjW(lWUl::illl(l[! gmJg t ll1WLt,U, 

n11 W(llllWl)(lWGQt, pnriw11ljuwCi 6wtlwtti 1 . ULCi , ri.11wuntt Wtll::iLWUWLnL 
ri.l::ill.lQmll hw2tll::ilj2nwJt,Ci 2whmJpCi wtll::iLwCimu t 80 hwq. ri.riwuntt: 

bpl::i y Lt x hwlllljwGp2Cil::i111l up2l.t ljWUj(! 1.Jn11wq.6wJt,G t Lt wrlllw
hwJLlltlmu t l::i11lj11n11ri. ljw(lq.p UjW(lWJ:!nLWJpu hwtlwuwnmunq. 

A 2 
Yx=ao+a1X+a2X, 

WUjW CinpllwL hwqwuwpmuCib11t, hwuwljw11q.Ci mGp hl::illll.tJWL llll::ium::! . 

ln8 0 +81I,x+a 2Ix2 = LY 
80 I,x+81I,x 2 +8 2 I,x 3 = I,yx : 
80I,x 2 +81I,x 3 +82I,x 4 =I.yx 2 

X l.t y hwljWl)W(lO ljWUjp q.CiwhWlllnLU(! ljW(lnrt t ljWlllWfltlbL hpUjl::ippntt, 
hl::il.lll.tJWL hwqwuw11uwCi up2ngnq. 

A 1 y =80+81- : 
X X 

,pUjbppntr UjW(lWUl::illl(ll::i(lt, n11n2uwu CinpUWL hwttwuwpmuGbrti 
hwuwljw(lq.(! hl::iU1l.tJWLCi t. 

Y1,2 ... ,k :::d(x1,X2.- .. xd: 

Pwquwljp nl::iq.111::iut,wJr unri.bLll ljwrmLgnLU[! Cibpwnmu t hl::il.lll.tJWL 
lj'lnql::ip[!. 

1. ljwUjp ol.tp (nl::iq.pl::iut,wJt, hwtlwuw11uwCi} (!Ulll(lmpJmCi, 
2. q.np6nCiwJpCi hwU1ljwGpzGb11p [!Glll(lmpJmG, 
3. hwuwljgmpJwG pwtlwriwri 6wtlwLti WUjwhntlmti tU1brtw2wpd4.w6 

q.uwhwlllwljw(i(il::ip UlllWUWLnL CiUjWU1Wljntl: 
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,wqwuwptiwCi lllt'ill.lll [!CilllpmpJmCi[! qctLtw11wCimu t CipwCintl, np 1.Jwtu
t.lw6mpJwG gwCiljwgw6 ol.tp hwuwri ljwril::iLr t [!Ulll(lhl tit, 2Wl1Q hw4.wuw-
11muGb11, npnCiQ n11n2wl.Jti wuU1p!SwCintl ljCiljwpwq.pl::iG WJfl ljwUjbfl(!: 

<Dntul.Jwllltlw6mpJwCi pwquwq.np6nCi unri.l::iLGl::i11t, ljwnmguwu lj'lnpo[! 
gnqg t LllWLru, n11 ungrwL-U1CiU1buwljwCi bpl.tmJpCibpp uti2Lt ppwljwGmu 
q.mJmpJmG mGbgn11 ljwfu4.w6nLpJmCiGb11[! ljwphlt'i uljw11wq.11bL. oq.U1w
q.n1161::itnt.l hpuq. lllPlllP unri.bt. 

1. q.6wJpCi ' y1.2 ... k = 80 + 81x1 + 82x2 + · · -+ akxk , 

2. wuU1p!SwCiwJpCi ' y1_2,. ,k = 8ox~1 x;2 
••• x:k, 

3 gmg!WJpCi' -Y = eao+a,x,+-+akxk' . 1,2,--,k 
- 2 2 2 4. UjW(lWPnLWJt,G' Y1.2.-· ·.k = a0 + 81x1 + a2x2 + · · · + akxk , 

- 81 a2 ak 5. ht'ill.ll::i(lpntWJpu· y =a0 +-+-+ .. ·+-: 
1.2. -- .k X1 X2 Xk 

Or~liwl{: ,wCi(lWUjblllmpJwG wnl.tU1(1wJ'1G pwuljbpt, wljlllflt.lubpfl q.m
tiwpp (y), 4.wpl.JwJpCi ub11ri.11muCibpp (x 1) l.t ublj'lwljwu tiwll.lt"illlwLti ubom-

?JwG (x 2 ) Llb11wpl::i(1JWL llltlJwLGbpp hpuwG Llrw ljwnmgbL tiwlllti pwquw
q.nponG tin'].hL: 4WUJ[! bCipwri.pLJ.mti t q.6wJpCi: 'Tlwrwtiblllpl::irt, nrnzuwu 
hw2Ltw11ljwJpCi wrumuwlj[! Cib11ljwJwgqw6 t 6.3 wrumuwljmu : 

LnLbnul. 

lm11tiwt hwt.lwuwpmuGl::ipp hwuwljwpq.G mGt, hbU1l.tJWL U1bu1rn. 

l
nao +81~:X1 +82L,X2 = IY 

80 I,x1 + a1Ix~ +a2I,x1x: = I,yx1 

a0Ix2 +81L,X1X2 +a2Ix2 = LYX2 

{

780 +8671a 1 +1046a2 = 14757 

8671a0 + 14266159a1 + 1510415a2 = 21956214, 

1046a0 + 151041581 +1758768 2 = 2534726 

WJUllll::i'l.119 t( 80 = -443.4 , 81 = 0.0368, 82 = 16. 77 , 

-y = -443.4 + 0.0368X1 + 16. 77X2 : 
X1,X2 

,wzt.lwpljCibp[! gmJg lllt.lbgpCi: nri wnulllpWJt,Ci pwCiljbpp qwpljwJpu 
Gbpq11muCil::i11ti Lt ubl/lwljwG ljwll.ltilllwlmti JmpwQwCivmriti ub2 1 utCi. 
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UnJmuw~ 9.5 
ObqrtutiwJti hwl(wuwrllwli 111wrwlltsrtrll nrncllwli hwcl(wr~wJflli WllJnLuw~ (IILli. l}rWII) 

U4LnM.- 4.Wf'l- Ubtflw-
Cibf'l~ 4WJ~(i ~wCi 

qnu1WJ'l Cil;J'l- 4Wl4p-
y rlJ'lnul- LnWl Y· X1 x2 y2 x, · X2 x2 Y· X1 Yx 

Cibf'l, 1 2 
X2 

X1 

3176 2496 209 7927 296 6230 016 10086976 521 664 43 681 663 784 3 153 

3066 1962 201 6015 492 3849 444 9 400 356 . 394 362 40 401 616 266 3 000 

2941 783 177 2302 803 613 089 8 649 481 138 591 31 329 520 557 2 554 

1997 1319 136 2634 043 1739 761 3 988 009 179 384 18 496 271 592 1 886 

1865 1142 175 2129 830 1304 164 3 478 225 199 850 30 625 326 375 2 533 

1194 658 88 785 652 432 964 1425 636 57 904 7 744 105 072 1 057 

518 311 60 161 098 96 721 268 324 18 660 3 600 31 080 574 

14757 8671 1046 21 956 14 266 37 297 1510 415 175876 2 534726 14 757 
214 159 007 



Fhwzlj. = 1 f.. _ '11 , 
n-k _ 1 L 'Yi-Y1.2, .. x/ 

nr,1.11b11 Y1.2. Jt. -G WflflJntGpwJpG hw1.114wGJ1zti 1.11buw4wG wrctbpCi t. 

n -i:( hwuw4gmpJwCi ow4ww. 
k -Ci" un11btmu qnr,onCiwJpG hw1.114wCitizGbp)1 pp4[!: 

t;pb Fhwzlj. > F Wf'\ . CizwCiwl.JwLllnlf)JWU a.= 0.05 4wu a.= 0.01 11bL4f!nLU, 

WlljW H0 (nbq.pbupwJp hwl.j_wuwpuwCi ub2 Ulb'l. q.U1w6 4wL4bpp· ppw4w

Gmu q.nJmpJmG mGbgnri.Cibpp wGhwuwL4wU1wufuwCinLpJwCi) hpL4npbqo 
ctfuu,4.mu t: F Wf'\ . ub6mpJmCi[! nrrn24.mu t hwu,m4 w11.Jmuw4Cibrrn4. 

a.= 0.05 4wu a.= 0.01 ub6mpJwG I.. wqwU1mpJwCi wuu,p6wCiGbpp pl.j_p 
hpuwG 4.pw. v1 =k-1 , v2 = n-k : 

UL4pn4upuwgpwJp up2pu ufuWLP wpdbf![! 1L4bll1f! t q.bpwqwGgp 12-
15%. 

E = ..:!. 2. IY-Y1.2 .. kl .100: 
n y 

SGU1buw4wG l.j_bflLnLOmpJwG hCiwpwl.j_npmpJmCiCibpCi [!li'lLWJCibLm 
CiL4WU1W4n4. oq.U1wq.np64.mu bCi t1wum/7qmp1wu uwulJwftft qnpcfwl/JJg-
0/Jpf!, npnCie npnzl.j_mu bCi hbllll..JWL pwCiw~l..nl.j_. 

"" =a-~ ..::>x . I - ' 
I y 

nf11.11bfl Xi -Ci hWUWLl.jWl.l1WUtuwCi qnp<'JnCiWJpCi hw1.114wGpzp up2J1Ci WfldbpG t, 

y -[!· w1111JmGewJ)1Ci hw1.114wCipz)1 uti2J1Ci wpctbp[! , 

ai -Ci · nbqr,bupwJp qnp<'Jw4)1gG t hwUWll.jWLnwufuwG qnp<'JnGwJpCi hw1.114wG)1z)1 

111:iUffimu: 

tLWUU1p4mpJWG q.np6w4pg[! gmJg t U1WLPU, pb j!WUp u,n4nun4. ur2h
Cimu 4lflnfu4.p wprumliewJpG hwU14wup2p wpctbeC! q.np6nCiwJpCi hwu,ljw
Cipzp 1 %-p ~wlf,n4. lf,nlflnfullbLm 11bl.llQnLu: 

'J./Jm/Jpuj,Owg/7w1ft uwuuwft/1 qn(l&wft/Jg[! gnLJg t lllWLPU , pb wp11JmG
J!WJpCi hwu,4wGpzp lllwmwCiuwG J!WGp u,n4nuG t pwgwU1p4.mu nbq.pb-
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upwJp hwl.j_wuwpuwG ub2 uU1Cin11. i-pri hwU14wGpzp 4.wppwgpwJn4.: UJG 
hwz4.wp44.mu t hbllll..JWL pwGw<'il.in4.. 

dx. = ryxPx • 
' . ' 

np1.11b11 r yxi -Ci w11111mGpwJ)1Ci L. i-1111 qnponCiwJpG hw1.114wCi)1zCib11ti u)12L. qnlJqw1)1G 

4nnbuwgpwJJ1 qnpow4pgG t , 
~xi -G· u1.11wCi11wp1.11wg4wo uwuz1.11wpn4 pwquw4)1 nbqpbupwJJ1 hw4wuw11uwCi 

hWUWLl.jWl.l1WUfuWG qnp<'Jw4pg(! : 

Or~liw~: 6.3 w11.Jmuw4p llllUWLlibrrnll hwzl.j_wpl.JbL x1 4.wp4wJpCi Gbp

'lflmuCibp q.np6nCip hwuwp 11bU1bpupCiwgpwJp uwuCiwljp q.np6w4pg[!: 

dx, = ryx,Px, . 

X1Y-X1 . Y 
rx,y = ' 

O'x,O'y 

yx
1 
= 2,YX1 = 21956214 =3136602 • 

n 7 

y =LY= 14757 = 2108.0' X1 = 2,X1 = 8671 = 1238.7' 
n 7 n 7 

ax, = Jx~ -(X1}2 = 1426;159 {1238.7)2 = 709.7, 

ay = Jy2 -(y} 2 = 949.6, 

3136602- 2108.0 -1238.7 
r = 0.78, 

x,y 709.7 ·949.6 

~ = a ax, = 0.0368 · 
709

·
7 = 0.03, 

Xi x, (jy 949.6 

dx, = 0. 78 · 0.03 .= 0.02 , 

purn 4.4WJnLU t WJU pwGp uwupG, np w4U1p4.Gbpp wpctbj!p U1WU1WCiuwCi 
2%-[! pwgwU1p4.mu t 4.wp4wJpG Cibp11pmuCibpp ub6mpJwCi lflnlflntum
PJwup: 

Ublflw4wCi 4wL4pU1WL (x 2 } q.np6nGp hwuwp uwuGw4p ribu,bpupGw-

gpwJp q.np6w4pg[! hw4.wuwp t· 
r = 0.95 , R = 0.93 , dx = 0.95 · 0.93 = 0.88 , 

X2Y ~X2 2 

WJUpCieu· W4U1p4.Cibpp wpdbj!p tpntpnfumpJWCi 88%-[! pwgWU1fl4.nuj t '1P
U1Wp44.w6 wnl.impwJpG pwCi4bpp ublflwl.JwCi 4wL4pU1WLP lflnlflntumpJwup: 
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'Jbmbptlf,uwgf,w;f, pwqtlwf/f, qnpawf/f,g[! ( R 2 ) r11bGrg Cibp4WJWg
Cinul t 4nnbuwgrwJr pwqllw4r qnp6w4gr j?Wl1W4nLUtlCi Ii gnljg t UlWLtlu, 
f3b W('lllJnLCij?WJtlCi hwui4wGr2r UlWUlWCillwCi np llwuG t LqWJllWCiwLJ.nru,l.w6 
pwqllwqnp6nCi nbq.pburnG tln11bLmtl Cibpwnw6 qnp6nCiwJrG hwui4wur2-
Gbpp LflnlflntunLf3JWup: 

Unl)bLwLJ.npLJ.nlJ. hwui4wGr2r LJ.pw wnwGorG qnp6nGwJpG hwui4wur2r 
wql)bgmf3JnLGCi wnwLJ.bL 6p2ui q.GwhwuibLm Cit.qwuiw4ml 4ppw114.mll t Q -
q.np6w4r9[!, np[! n11n2LJ.mtl t hbUlliJWL pwGwolin4.. 

Ox; ::: 3 x, V X; • 

nrnnbri V x; -Ci hwuwlllwu,wutuwCi qnrionCiwJtiCi hwuiljwCitizti t.lwppwgpwJti qnp

owl.jpgCi t : 

Or~Ow4: 1w24.wp4bL 0- qnp6w4r9[! 6.3 wrumuw4p Ul4.JWLCibpnLJ.: 
Y.Wp4wJpCi Cibp11pnulGbp qnp6nCip hwtlwp WJG hw4.wuwp t' 

002 V ::: 
0

x1 ·100::: 
709

·
7 

·100:::57% 3 X1 = . ' x, X1 1238.7 ' 

Ox, = 0.02 · o.57 = 0.01: 

Ublflw4wCi 4WUIPLnWL q.np6nGr hwllwp hwLJ.wuwp t 

3 =1.19, Vx = crx2 ·100=~·100=35.5% , 
X2 2 X2 149.4 

Ox = 1.19 · 0.355 = 0.42: 
2 

bqpw4wgm~JmG. wnwLJ.bL tw4wG t x2 qnp6nGp wq11bgnLf3JnLCiQ; 

4W"1~ nLunulrrwu~rnLpJwO pmO~nntuwgtmO 111wrwllbsr~4 ~bpn11-
0br: 4nntuwg~wJ~ tw4wOnLpJwO q.Owhwsmllo: 4WU1P ubpuim13JmuQ 
q6wJpCi 4wtuLJ.w6m13JwCi 11bU1J?nLtl twlflLJ.mll t f/nnbuwgf,w;f, qaw;f,u 
qnpawf/gf, llp2ngn4.: 

'-tp6w4wq.pnLf3JWCi uitrnm13JwG ub2 u2w4 LJ.bL Ii q.np6Ciw4wCimll 4ppwn-
4.mtl bCi l.Il4.JWL q.np6w4gp hw24.wp4tlwG uiwppbp LJ.bpwlflntuw4 pwGw
olibp . 

rxy = 
xy- x. y 

O"x O"y 
- -

~ {X· - X}(y. - y) I, ,< ,t.., I I . '1Wu r xy = . 
ncrx O"y 
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LtwuiwpbtnLJ. hw24.wp4 [!UUl bLW4buiwJpG Lflnlflntuw4wGCibpp hwGpw
q.mtlwpwJpG wpctbj?Cibnr. 4nnbuwgpwJr q.6wJpCi q.np6w4rmJ 4W(1GLP t 
hw2 LJ.wp4bL Gwli htuiliJWL pwGwolinLJ.. 

nixy-Ix ·IY . 
r xy = ~~Ix2 -{I,x)2). 0IY2 -{I,y )2) . 

LtnnbuwgpwJr q.6wJrG q.np6W4P9[! 4wpn11. t W(lUlWhWJUll{GL uwli 
qmtlwpbLpGbpp 'lPUU1b11upwGbpp llr2ngn4.. 

2 2 2 
O"x + O"y - O"x-y . 

r xy;;: 
2·<Jx ·cry 

LtnnbuwgpwJr q6wJrG qnp6w4gr Ii nbqpbupWJP qnp6w4gp ur2ti 
qnJnL13JmG mCip npn2w4p 4wtuLJ.w6m13JmG, np[! 4wribLP t llw13bllwmp4n
pbG wpuiwhwJLnbL hbuiliJWL pwCiwolin4.. 

O"x; 
rxy ==a- , 

O"y 

nri111bfl ai -Ci nbqributiwJti qnriowl.jpgCi t 4WlllP hwi.twuwriuwu ut:i2: 

LtnnbuwgpwJp q.6wJpG q.np6w 4tl9c:! LflntuLJ.mll t -1-rg llpCi!li 1-Q 
(-1 :s: r :s: 1): LtnnbuwgrwJp Ii nbq.pbupwJp G2wCiCibpQ hwllQCi4Cimll bu: Cu11 
npmtl, 4nnbuwgpwJr qnp6w4gp wpctbQubpp tlb4CiwpwGmllQ 4w11btr 
Cibp4wJwgGbL 6.4 wrumuw4p llp2ngri4.. 

0 < r<1 

-1<r<O 

r = 1 

Urumuw4 6.4 
l!nnliuwg~wJ~ qbwJ~Ci qnrtrw~g~ qCiwhwsnuln 

pwgw4wJmu t 
mrttirt x-ti wt.lbtwguwCi hbu, Y-t! wt.lbtwCimu t 

LtnnbuwgpwJr q6wJpCi q.np6w4gr tw4wCim~JmCiCi uuimq.LJ.mll t UuiJm
l)bCil)p t-twlflwur2r hntlwCi LJ.pw. 

----
r2 lrl ~. 

th tJ. == - ·(n-2)== ~vn-2. 
wz . 1- r 2 \I 1- r 2 
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bpb hwzLlWfl4WJpCi wridbQ[! llbo t wrumuw4w1rGrg thwzq. > tWl'J. . ' 

WUjW Ho : ryx = 0 hrUjnpbq[! cttULnLl_mll t, rGH:! Ll4WJnLll t 4nnbuwgrw1r 

qOWJtlCi qn[10W4gr tw4WCinLl}JWU, hblllL.WpWfl
0 

X L. y 4wj"uLl_WOnLJ;)JWCi 
Llr~w4wq11w4wCi tw4wCimpJU1Ci llw up Ci: 

4WUIP ubfllllnLPJnLCi[! 4n[lwq6wJpCi 4wj"uLl_w6mpJwCi r}bUjQnLll 1_w41-
Llmll t 4nnbuwgrnCi hWflWpbflnLPJWCi oqCimpJwllp: Sw11pb11mll bCi tllUjr
flr4 L. lllbuw4wCi 4nnbuwgrnCi hw11wpb11mpJmCiCib[1: tllUjrflr4 4nnbuw
grnCi hWflWpbflnLPJnLCi[! hw2Ll_w114Ll_mll t hblllL.JWL pwCiw~L.nLl_. 

~= ~:: : 

Urumuw4 6.2-r lllLlJWLCib11nLl 4w11bLr t n11n2bL tllllltlflr4 4nnbuwgrnG 
hw11wpb11mpJmCin: 'lflw hwllwfl 4wnmgbCig octwGr.w4 wrumuw4 (wrum
uw4 6.5): 

Yi 

2.50 
3.72 
4.26 
5.17 
5.50 

Urumuw4 6.5 
t11111tirtilf l{nnbuwgtinli hwrwpbrnLpJwli hweitwrl{IJwli w,umuwlf 

- - (- -)2 fx (yi - Y)2 fx Yi -y Yi -y 

1.55 2.40 8 19.2 
-0.33 0.11 9 0.99 
0.21 0.04 14 0.56 
1.12 1.25 6 7.50 
1.45 2.10 3 6.30 

~CinwllbCin - - 40 34.55 

- I,y · fy 162 2 2 (-)2 
y;;;;; "" =-=4.05, O'y =y - y =17.65-16.40=1 .25, 

.,)y 40 

hb L. . -.:2 34.55 O 864 lll wpWfl u =~= . : 

tllUjrflr4 4nnbuwLl.rnCi hWflWpbflnLPJnLU[! hwLl_wUWfl t· 

= W = J0.864 = 0.83 
~ v~ 1.250 • 

WJUtlCig(i' 4WUj[! mctb'l. t: 
l-mf1buwgftwJft pwqtlwftft q.npffwftftgf! hwzllw114Ll_mli t WflflJnLCiQwJrCi 

L. llr gwCir qn[lonGwJrCi hwlll4wCirzCib[1p llj,2L., j,Ci1_Ujbu CiwL. qn[l6nGwJj,G 
hwlll4wGj,zCib11'1 gwCi4wgw6 qmJqp Lip2L. q6wJpCi 4wUjj, wn4wJmp JWG 
flbUjQmli : 4nnbuwgj,wJj, pwqllw4j, qn11ow4jlg[! hwzllw114Ll_ntli t hblllL.JWL 
pwGw~LtnLl_. 
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R = - 1-~ gP,2 

Y/X1X2"" XK - 0'2 I 

npu,b'l. cr~u. -Ci uCiwgnp11w1t,Ci Jl~uiqbput,wCi t , 

a 2 -Ci· W(lJlJnLCiQWJt,Ci hwu,4wCit,2t, [!CiflhwCimp 11t,uiqbput,wCi, 

62 
- W(lJlJnLCiQWJt,Ci hwu,4wCit,2t, u,buw4wCi wpdbQCibpt, 11t,uiqbpu~wCi, hw2L!wp4-

Ltwo pwquw4t, nbqpbut,wJ~ hwlj_wuwpuwCi ut,2ngntl: 

U[lr}JnLCiQWJj,Ci Lt b114m qnrionCiwJpCi hwlll4wCij,2 Cibrir llj,2Lt 4wUjp 
ubfllllnLPJnLCilJ qCiwhwlllbLm r.bU1gmli 4nnbuwgj,wJj, pwqllw4j, qnnow-
4'191:! 4wflbL'1 t nrinzbL hblllliJWL pwCiw~l.tnLl_. 

2 2 
r yx, + r YX2 - 2r yx, . r YX2 . r X1X2 

Ry/x,x2 = 1 2 
-r X1X2 

Pwqliw4j, 4nnbuwgj,wJ'1 qn116w4gj, n1_ tw4wCimpJwCi llwuj,Ci hj,Ujn

pbq[! (H 0 : R~;x,x
2 

= 0) dj"ulllLl_mll t, bpb F-1_w41wCi'12r hw2Ltw114wJpG 

WflOUQ[! ub6 t wrumuw4wJj,Gpg Fhwzl\ . > F Wl'J.. ( a, V 1 = 2, V 2 = n - 3 ): 

Pwqliw4j, 4nnbuwgj,wJp qn116w4jlg[! itintuLtmll t 0-j,g uj,G1_Lt 1-o L. , 
[!Ulll uwhuwCiuwCi, llflW4wCi t. O < R < 1: 

OrflOwli: 1wzLl_w114bL pwqllw4p 4nnbuwgpwJp qn[16w4pg[! Lt UlllmqbL 
1111w CizwCiw4wLrmpJmCio wrumuw4 6.3-j, lllLl.JwLGbflnLl. 

LnLbnul. 
2 2 

r yx, + r YX2 - 2r yx, . r YX2. r X1X2 

RY/x,x2 = 1 2 ' 
- r X1X2 

r yx, = 0. 78 I r yxz'= 0.95' r X1X2 = 0.82 I 

0.78 2 + 0.952 -2 · 0.78 · 0.95 · 0.82 = 0.95 : 
Ry/x,x2 = 1- 0.822 
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4Wll.j[! ubnm t. X1 Li X2 q.nnonGGb(l[! q.nn6Gw4wGnul wllpnrwntltiG 

ll.jWJllwGwtlnnmll bG y-ti llbOmpJmG[!: Ummq.bGp pwqllw4ti 4n11buwghwJr 
q.nn6w4gti G2wGw4wLtimpJmG[!. 

1 R2 
c: _ 2 y/ x,x2 _ 0.5 · 0.952 _ 0.45125 _ 

18 51
. 

rhwz~ - - - - . . 
. _1 __ (1_R2 ) _ 1_ . (1_ 0_95)2 0.02438 

n - 3 \ y/X1X2 7 - 3 

LinnbuwgtiwJti q.nn6w4gt'l nt GzwGw4wttimp1wG htiLJ.Jnpbq[! dJumqmll 
t. pwGh nn Fhwztl. llb6 t Fwq. (Fwq. =6.94 (a.=0.05,V1 =2,V2 = n-3 = 4 ), 

Fhwztl- = 18.51 > Fw11• = 6.94 ): 

tmnliuwgftwJ/1 ilwuuwf/f, q.n{ltfwl;f,gubfl!J pGmpwq.nmll bG x1 Li x2 

bn4m hwm4wGtizGbnh uti2Li 4wLJ.Jti ubnmmpJmGn uJmu q.nnonGwJtiG hwm-
4wGti2Gbnti :Pl'lPLill.WO wnctb!,!Gbnh 'lbll.jpnul , WJutiGpG' b(lp X 3 q.nnonGti 

wq11bgmpJmG[! pwgwntlmll t (mllJwL ribLJ.Jpmu q.Gwhwmqmu t x1 Li x2 

llt'l2li 4Wll.j[! «llWJ?m(l mbupnq» ): 
UJG ribu,mmll , bnp Wfl'lJnLGJ?WJl'lG hwm4wGti2n y 4wtullw6 t bri4m 

q.nnonGwJtiG hwm4wGti2Gbnhg ( x1 Li x2 ), Wll.jW llwuGw4ti 4nnbuwgtiwJh 

q.nn6w4tigG nG11mGmll t hbmliJWL mbUJ?[!. 

U11w2hG 111:iLJ.JJ?nLll t pwgwnqmu t x2 q.nn6nGwJtiG hwm4wGti2ti wqrit

gmpJmG[!, bn4nnn11mi1· x1-h: 

OrflOw~: ,w2llwn4bL 4nnbuwgtiwJh uwuGw4h q.nn6w4hgGbfl[! 6.3 
wrumuw4h mllJwtGbnml.: 

LnLbnul. 
= 0.78-0.82 -0.95 =0 006 

r yx /x . ' 1 2 

)(1-0.95)2 ,(1-0.82)2 

ryx /x = 0.95-0.78 -0.82 =0.87 : 
2 1 

J(1-0.78)2 · (1-0.82)2 
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UngflWLW~WCi trl,nLJpCitrlt ~wn,11 nLunu1CiwultrnLpJwCi lltpn,iOtro: 
t.1.ti6w4wq.nmpJwG 4wnunnwq.nLJG tuGritinGbntig t ungtiw1w4wG hnlimJp
Ghnti llti6w4wq.nw4wG q.GwhwmuwG uhpnriwpwGmpJwG llzw4mllQ, n11n 
rictllwnwGmll t GnwGml., nn zwm unghwtw4wG hnlimJpGhn tmGhG J?WGw-
4w4wG q.Gwhwu,w4wG: Ungtiwtw4wG hnlinLJpGhnti 4Wll.jhfll'l pwGw4w4wG 
q.GwhwmmllG tinw4wGwgttmu t uti zwnJ? q.nn6w4hgGhnti hwzllwn4llwG Li 
t.l_bntm6mpJwG hhuwG t.l.nw: 

UungflwgflwJfl I, ~nOsflCiqtOgflwJII qnrbw~ltg: tn4m nnw4w4wG 
hwm4wGti2Gbnti 4wLJ.Jti uhnmmpJmGn nnnzhtm GLJ.Jwmw4ntl, nnnGgtig 
Jnt.(lWJ?WGi.JnL(l[! pwri.4wgw6 t hn4m tullpt'lg, 41'lnwnqmll hG wungtiwgtiwJti 
Li 4nGmtiGq.bGgtiwJti q.nn6w41'lgGhn[!: 'lnwGg hwzttwn4llwG hwllwn 4w
nmgqmu t Wll.JnLUW4, n(l[! gnljg t UlWLl'lU h(14m hnlimJpGbnr llh2Li 4Wll.j[! , 
nnnGgtig Jnt.(lwJ?wG~mnt! 4wnn11. t tl'lGht h(141JGmnwGJ?wJtiG, wJutiGpG pwri_-
4wgw6 t hwm4wGtizti hn4m· util'iJwGgtig npw4wll.jhu mwnpbfl wndbJ?
Ghntig (W11.JnLUW4 6.6): 

, Ul'l.)nt.UW4 6.6 
Uungf)wgf)wJfl I, ~nlisf)OqbOgf)WJtl qnrbw~f)glibrf) 

hwcl{wr~tlwO wrunLuw~ 

wungt,wgftwJ/1 · 

a b a+b 
e d c+d 

a+e b+d a+b+c+d 

K = ad-be 
a ad+be. 

l;nOmf,Oq.liOgf,wJft . K _ ad-be 

k - ~(a+b) -(b+d) ·(a+c) ·(e+d) 

nrnnbfl a . b, c, d -Ci hwlllljwCi~z~ uwhuwCiub11Ci bCi : 

LinGmtiGq.bGgtiwJti q.nn6w41'lgn l'itizm tllnpn t wungrwgtiwJr q.nn6w4-
grg: 4Wll.j[) hwuwnLl_mu t hwumwu,Ll_w6, bph Ka > 0.5 4wll KK > 0.3 : 

OrltCiw~: lJwnqbntig uh4mll hbmwqnmllbL t punwribri.hnh LJ.JWU1whw-
4wG oq.mwq.nnonri.Gbnti ungtiwt-ctn11.nL1.n11wq.nw4wG pGmpwq.tinn· 4wtu
t.l_w6 0GmwGb4wG rinmpJmGtig : ,bmwqnmmpJwG wnriJmGpGh(lQ pGmpw
q.nqnLu bG hbmliJWL u,ll)w1Gbnnt.1.. 

wllmuGwgwo 

10.0 
2.5 
12.5 

tWllmuGwgw6 

14.5 
4.5 
19.0 

24.5 
7.0 

31.5 
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1wz4.wp4bL wungpwgpwJti L. 4nCiu,pCiqbCigpwJp qnruJw4pgCibp[]: 
LnLbnul. 

Ka= 10.0 -4.5-14.5-2.5 =0.108 , 
10.0 -4.5 + 14.5 · 2.5 

Kk =10.0 · 4.5 --.14.5 · 2.5 0_043 : 
,J(10.0+ 4.5) · (14.5+ 4.5) · (4.5 +2.5) · (2.5 + 10.0) 

~wCip np Ka< 0.5-j1g 4wu KK < 0.3-pg , WU!W U!WU1Whw4wCi UU1W

nn11Cibpp 4nriutig pu11w11brio11ti oquiwqnpomuo 4wtui.J.w6 2t 1111wCig []LIU1W
ub4wCi 1111mpJmCij1g: 

tpp npw4w4wu hwu,4wCipzCibppg JmpwewCi2JnL(l[] pw11.4wgw6 t 
bp4mupg wi.J.bLti tuupbpj1g, Wl.llw 4WlllP ubpu,mpJmCi[] npnzbLm hwuwr, 
hCiwpw4n11 t '1Jftf1unlift b :JnLUjf1nt/ft t/1nfu1wf1tfwe1mp;wli qn{Tow[fftglibpft 
4j1pwnmu[], npnCie hw24.wp44.mu bCi hbUluJWL pwCiwaL.bpni.J.. 

K - /<p2 K - <p
2 

'TJ -v~ I -:;- ~(k1 -1)• (k2 -1) I 

2 
nr,tnbll <p -G ~ntuLwr,4wompJwG gmgwGn2G t: 

cp2 
-Ci npn24.mu t n11U1bu W11.Jmuw4p wubCi 4.wCi11w4p hw6wtuw4w

CimpJwCi ewnw4mupCibpj1 L. hwuwU1wu,wutuwCi u,n11.ti m uJmCi/1 hwCipw
qmuwpwJ/1Ci hw6wtuw4wCimpJwCi W(1UlWllflJWLCibpp hwpwpbflnLl:}JmCiGbp/1 
qnLUW(lQ, hwCiwo ub4' 

2 
2 - ~ nxy 1 <p-.1..,--' 

nxny 

nptnbrJ. k1 -(! wnw1?nu hwtn4wun2n (juilpbpn) wpctb_pGbr,n f.lntlG t, 

k2 -r:f br,4pnp11 hwtn4wun2n (juilpbpn) wpctb_pGbr,n PntlC!: 

npewCi K'1] L. K-:; ubompJnLCiCib(l[] unUl bCi 1-pCi, WJCiewCi 4WL4(! ubpu, 

t: 'lpuibCie it,ntuLwp4.wompJwCi qnp6w4gj1 hw24.wp4uwCi odwCi11w4 
W'l.JnLUW4[! (W'l.JnLUW4 6. 7): 

2 n2 
Lnxy L~ 

n n 
1+q,2 = I--x-=I--Y-: 

ny nx 
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Li11.JnLUW4 6.7 
IDnruLWrl{WtfnLpJWCi ~nrtJwlfg~ hWCl{WrlfllwCi OdWCil}Wlf Wl'IJnLUWI{ 

y I II 111 CG11wllbCi[] 
X 

I ... ... nyx nx, 

II ... ... ... nX2 

Ill ... ... ... nxl 

CCi11wllbCi[! nY1 nY2 nY1 

Or~liw~: CDntutw114w6ml:}JWCi qnp6w4gp oqCimpJwllp hbmwqnu,bL 
wpu,w1111wGe/1 tiCieCiwpdbeti L. w2tuwu,wCieti wpu,w11rin11w4wGmpJwG 
up 21.i. 4Wlll[] (W'l.Jn LUW4 6.8): 

U11.Jmuw4 6.8 
Urswl}rWCif~ ~CifCiwrctl:if~ la wctuwswCif~ wrswl}rnqwl{wCinLpJWCi 

ll~2t. lfwtul{wtrnLpJnLCiD 

rGeGw11dbEQ CCi11wubu[] 

192 122 92 72 182 152 

-+-+~ - +-+-
1 + q, 2 = 30 40 50 + 30 40 50 + 

40 40 

42 102 26 2 

-+ - +- . 
+ 30 40 50 =0.431+0.356+0.414=1.201, 

40 
cp 2 ::;1 .201-1=0.201, 

K"l=J*1 =.J0.167 =0.41, K-:;=~~:~; = 0.32 , 

WJU/1Cieff 4Wlll[] uti2/1Ci t: 

40 
40 
40 
120 

'-lp6w4wqpmpJwCi ub2 qnJmpJmCi mCibCi it,ntutwrii.J.w6ml:}JWCi qnr,6w-
4pgCibpp 4.br,wit,ntuw4Cibp, opj1Ciw4· 'Tlj1punCip X2 -2wtfiwCi/12ti hw24.wr,4-
uwCi up2ngn4.: UJ11 qnpow4j1gCibp[! hw2t.lwp44.mll bCi hbUluJWl pwCiw
aL.br,ni.J.. 
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nrimbrJ. x2 
- Ci wnwt.lbL mwpw64.w6 hwtlwowJCimpJwu i.W41wu~2 t. n11Ci oq.mw

q.n116t.J.mu t pw2tuuwu mbuwlJp hp~npbqp t.J.pt'.iwljwq.pwljwCi uuimquwCi hwt.'iwri: 
UJu npn24.nul t hbmt.JWL pwCiwot.nt.J.. 

x2 =n ·JE~- 1): 1 nx ·ny 

UJll qnpcrw4pgCibp[! tflmtintuLJ.nul bCi O < K < 1 uwhuwCiCibrmu1: 

x2-Ci 4w11bLti t hw2LJ.wp4bl CiwL. hbLI1L.JWL pwCiw6L.nLJ.. 

k k {. I \2 
2 1 2 \nxy - nxy) 

X =EE ' ' 
X=1y=1 nxy 

npU1brJ. nxy -u wrumuwljp x-rifl mnrJ.p y-pfl uimup 41wumwgp hwtSwtuwljwum

pJmuCi t, 
n~y -u· wrumuwljp x-pfl mnrJ.p Y·llfl UJmup mbuwljwCi hwtSwtuwlJwCimpJmu[!: 

Urumuw4p JmpwpwCit,mp LJ.wCi11w4t, LI1buw4wCi hw6wtuw4wCim
PJnLCi[! hwzLJ.wp4LJ.nul t hbmL.JWL 4bpL4. 

' nx ·ny 
nxy=~· 

..::..nxy 

30 -40 40 -40 
n11 =~=10 , n12 =~=13.3 , 

50 -40 
n13 = -- = 16.6 L. WJLCi: 

120 

Sbuw4wCi hw6wtuw4wCimpJmCiCibpp hwzLJ.wp4t, W(lflJnLCipCibp[! pbp
LJ.wcr bCi Wll.JnLUW4 6.9-mu: 

'1lt,punCit, L. 2mL4pnLJ.p tflntuLwriLJ.wcrmpJwCi qnpcrw4f,gCibfl[! hwLJ.wuwp 

K - 24.0 = 0 41 K = ~ 24.0 = 0.32 : 
'Tl - 120+24.0 . ' 'J120-~(3-1)· (3-1) 
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Urumuw4 6.9 
x2 pwcfudwO st.uw~wCi hwC5wfuw~w0nLpJnLCilitr[! t.. x2 hwcl{wr~ilwCi 

Od'Wlil}W~ wrunLUW~ 

~wCi11w4t, nxy n:y (nxy - n:Y f (nxy - n:y f 
hWOW[l[!, 

n~Y nxy 
1, 1 19 10.0 81 .0 8.10 
1, 2 12 13.3 1.7 0.13 
1, 3 9 16.7 59.3 3.55 
2, 1 7 10.0 9.0 0.90 
2, 2 18 13.3 22.1 1.66 
2,3 15 16.7 2.9 0.17 
3, 1 4 10.0 36.0 3.60 
3,2 10 13.3 10.9 0.82 
3, 3 26 16.7 86.5 5.07 

QCinwubCin 120 120.0 - 24.00 

4wl4ti qCiwhwmuwCi hwuwp wnwCi6Ciwhwmm4 CizwCiw4mpJmu mup 
Ltnnbuwg/JwJ/J p/Jubf1/1WL qnf10Wlj/Jg[!, np[! hCiwpwLJ.npm~JmCi t LI1WLPU 
qCiwhwmbLm bp4[!CimpwCipwJpCi npw4w4wCi L. LI1WUlwCiLJ.nri. pwCiw4w4wCi 
hwLI14wCipzCibpp ati2L. 4wL4[!: SLl.JwL qnp6w4pgQ hw2LJ.w114LJ.mu t hbLI1L.JWL 
pw Ciw6L.nLJ.. 

nriuibrJ. y1 t. y 2 -0 tuupbrir t1r2ruubpu bCi. 

cry -o· hwU1ljwCin2r ur2nC. tlwljwririwljpg 41wuU1wgp w11ctbEub11n mwppbpmpJwu 

up2pu EWnwljmuwJpu zbrJ.nLU[!, 
p - (j ' wnw2pu tuupp UWU[!, 
q - (j ' b11lJpnpfl tuupp UWU[! , 
z - o· z-pwztuuwu wrumuwlJwJpC. wpctbEC:!' p -pg lJwtuLJ.w6: 

Or~Ow~: 4nnbuwgf,wJti ppubppwl qnpcrw4gp oqGmpJwllp mumllCiw
ut,11bL ~t,pllwJp wztuwmnflCibpp b4wllmmCibpf, L. CipwCig 4pi;iw4wG llw4wp-
11w4t, ur2L. 4WL4[! hbmL.JWL mtl.JwLCibpp ht,aw(i Llriw (wrumuw4 6.10): 

__ 75 -25+125 -35+175 ·30+225 -20 = 16000 =145.45 
Y1 - 110 110 

y = 75 -45+125 ·20+175·10+225 -5 = 8750 =109.37, 
2 

. 80 80 

_ _ 75 -70+125 -55+175-40+225 ,25 = 24750 =130.26 , 
Y!!lirJ. - 190 190 
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Urumuw4 6.10 
S>lmSwJti wctuwsn11Dtirfl t;~wdnLsDtirti ~wtuqwtmLpJnLD[! 

DrwDg ~rpw~wD dw~wrqw~f1g 

t4wllmmCibpp uw4w1111w4n. hwq. rwwu Cu11w-
50-100 100-150 150-200 200-250 ubGQ 

PmhG w4wpmw6Gbp 25 35 30 20 110 
Pmhmu 45 20 10 5 80 
1umlnnw6Gbn 
CCiflwllbGn 70 55 40 25 190 

.___10 ______ ___,j 
+ (225.0-130.26 )

2 
· 25 = 519738 == 2735.5 

190 190 ' 

~ 

WJupGpG' 4Wllff! l'ip2pG t: 
lfwmf1 n1 rriwrwtibsrf14 gnLgw0f1dibr: nwCiqbrf1 qnrtrw4f1gCibr: Un

gt,wt-mGmbuw4wG bpL.nLJpCibpp t.l.bptm6mpJwG ctwuwuw4 hw6wfuw4t, 
hwp4wt.l.np t 11pubt lllWppbfl L4WJLiwuw4wG qCiwhw1J1w4wGCibpp, tlLI4 
wnwuopu hwm4wGtizubpp up2L. tflntu4w1.44wlmLpJmCio IWtflbL 4w1.4p nt 
L4W[lWUbU1[1P4 IWtflwup2Gbpp oq.CimpJwup: 

4w{1qwtfnf1nuJIJ mumuuwuppmpJwCi opJb4mCibpp 4wGnuwt.1.npllwu 
[!Gpwgw4wpqG t. nriu t,pw4wuwg4mll t oum Ciwfuw1.4wmt.[mpJwu: 

nw/Jc;o (m/JfJwltwf1q!J) w!Sl'iwu l.Jwl'i ut.1.wquwu l.Jwpq.mt 1J1b11w4wJt.1.w6 
hwml.JwGti2ti wpctbpubpp hbppwl.Jwu hwuwriu t: tpb hwml.JwGti2P wnwu-
6j,G wpctbpGbp m(ib(i l'ipL.CimJCi pwGwl.Jwl.JwCi q.CiwhwLnwljwCi[!, w1.4w WJ'1 
pntnri wpctbpGbpp nwGq.G ou11muL{ml'i t hwt.[wuwp hwl'iWUJWLnwutuwCi 
mbrtb11ti hwuwpubpt, up2pu pt.[wpwuw4wui,u: St.1.Jwt nwuqbpo l.Jntt.lmll bu 
4w1.4t.[w6: 

4w1.4p ubpLnmpJwCi quwhwml'iwu nt uiw11wubmpp4 llbpn11ubpt,g 
wnwt.lbt ub6 G2wuw4mpJmG mGbG Uu.ippubCip L. 4bG11WLP nwuqwJpCi qnp-
6wl.Jt,gubpo: UJ11 qnp6wl.JpgCibp[! 4wpnf1 bu oqmwqn116t.lbt pu11.4bu ewuw-
4wl.Jwu, w1u1.4bu tL npwl.Jw4wG hwLn4wupzubriti llp2L. l.Jw1.4p ubpLnmpJmCio 
n11n2btm hwuwp· L4WJl.'iwCint.l, nri 11,pwug wpctbpubp[! LPCibu ljwpqwl{np
t.1.wo· [!ULn hwmljwup2p w6l'iwCi l.Jwl'i GL{wquwG wumplSwGp: 
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nw/Jq/Jf1ft Ljnnliuwgj]w;/1 qnf10wLjftg!J (UU//1f1tl/JfJf, qnf16wl,//1g!J) hw2-
t.[wp4L{nu1 t hbmL.JWL pwuwoL.nt.l.. 

P =1- 6I,d~ 
x/Y n . (n 2 - 1) ' 

nrHnl:iri d -G wririJnLGpwJt,Ci u qnponCiwJt,G hwUl4wGt,2Gl:i11t, nwGqbp~ LnWf1pbrim
pJmGG t, 
n -[!' rJ.PU1Wf14nulGl:;pt, pt,4.Q (qmJqWJt,Ci nwGqb[1t, pt,l{Q) : 

U1.4ppub(ip q.npowljpgu [!LI!lnLCimu t gwu4wgwo wpctbgubp [-1,+ 1] 
up2w4wmmu: U1.4ppubup 4nnbuwgpwJp qnp6w4gti G2wuwl.Jwtt,mpJmCiG 
u1J1mqL{mu t Um1m11bCimp t-1wtflwCipzp hp11wu L{pw: UJ11 1w41wut,2t, 
hw2t.1.w11l.JwJpCi wpctbeo npn2t.1.mu t hbLnL.JWL pwuwoL.nt.[. 

4nnbuwgpwJp q.npowljgp wpctben hwl'iwrit.[ml'i t L{p6wl.Jwqpnribu 
G2wuw4WLP, bpb thwztj. > tW'l, (a,k = n - 2): 

Orf1Ciw4: UprumGwpbpmpJWCi OJmrtbflpg ubljt, llt, tum.up obnuwp4m
pJmuubpp U1LlJWLCibpp hpuwCi t.J.pw U1.4t,pub(it, qnpowljgp llt,2ngni.{ n11n2bt 
hw2t.1.b4znwJpu zwhmjpp ub6mpJWU L. ppwgt.J.w6 WflUlW'lflWUJ?P 6wt.J.wtr 
up2L. 4wtut.lw6mpJmGo. 

Urumuw4 6.11 
Urrilndti0f1 qnrtrw~gf1 hwcqwr~n 

:JbnGW[l- l">pwgl{w6 =!wztJ.b- 11wCiqbpQ 11wGqbpt, 
ljntpJWCi W!11I1Wij[1WU- Li2nw1t,G lJlWflpbpm-

hWLiW[lQ pp OWl{WLQ, zwhmJp, ~JmGn, 
LiLflfl. rJ.!1WU, LiLG, flflWU, Rx Ry di =Rx -Ry d2 

X y I 

1 1.8 20 2 1 1 1 

2 2.3 75 3 3 0 0 
3 8.6 42 10 2 8 64 
4 1.3 80 1 4 -3 9 
5 3.5 107 4 5 -1 1 

6 3.8 125 6 6 0 0 

7 4.5 140 7 7 0 0 

8 5.8 175 8 8 0 0 

9 3.7 200 5 9 -4 16 
10 6.5 210 9 10 -1 1 

QGnwLibGn - - - - - 92 
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wJut,G_gG' l.jWUJQ limn t ut,2t,Gt,G: 
4bDrJWi/1 l/nnbuwgt,w;/1 nwDq.w;t,D q.nf10Wl//1g8 ljwrinri t GmJCiUJbu 

oql!lwqnpo4.bL Lit,L.GnLJCi u4qpmGen4. 4wpqw4.np4.wo L. hwuwubri opJbljl!l
Cib11C! p(impwqpnri n11wl.Jw4w(i Li ewCiwljwljw(i hwl!lljwCit,zCib11/1 Lir2Li lfllltu-
4wl44.wonLpJmGG mumuCiwut,pbLnL hwuwp: '-lbCil)WL/1 q.n11owljgr hwz-
4.wplj(i t,11w4wGwg4.mu t hbl!luJWL pwGw~L.n4.. 

2S 
"C=--

n(n-1) ' 

n[ll!lbrt S -[! hw2n1111w4wCimpJmCiGb11'1 P411 l.t b[14[1nf1f1'l hwl!l4wGl12'1 2f12W'lLU
umpJmCiCibr,11 ~411 l!lWf1pbr,mpJmGCibf111 qnu.lwr,G t, 
n -o· Jll1l!lWJ14nu.lCib11r ~1140: 

St1JWL qn116w4gt, hwz4.wplj(i /111wl.JwCiwg4.mu t hbmliJWL hw2nri11w-
ljwGmpJW Lip . 

1. x wpdbeGbpQ ljwpqw4.np4.mli bG w6uw(i ljwu G4.wquwCi l.Jwriqn4., 
2. y wpctb_gCibptJ lfll:irtwlJwJL{mu bG x u1pctbeCibpt,Ci hwt.'lwUJWl!lwutuwG, 
3. y Jmpw_gwGLJmp riwCiqt, hwuwp npnz4.mu t /'lribCirg hbmn l!lbrtw-

4wJ4.wo L. t,p LibompJmGo qbpwqwGgnri riwGqbpt, pt,4.[!: UJrJ. pl{bp(! qm
uwril:iLntt· npnzmu bG P ubompJmG(!, 

4. y JnLflWQWGLJmp riwGqt, hwuwp npnz4.mli t t,11bCit,g hbmn uibri.w
ljwJ4.wo L. t,p LibompJmGt,g lpn_gp riwGqbpt, pt,4.0 : 'lpwGg qmuwpwJl1G 
ubompJmG[! G2wGwlj4.mu t Q-n4., 

5. zwp_gt, PllLllfl wGl)wLiGbpt, lju,p4.w6Qn4. npnz4.mli t PWLl:ifl/1 qmUWf1(! 
(S=P-Q): 

Ort,Ow~: uwtunri11 opt,Gwljt, l!l4.JW LGbpn4. (Lurumuw4 6.11) nrinzbL 
LibGl)WL/1 riwGqwJt,G l.jnribuwgt,wJ/1 qnpowljt,gQ: 

WJUUJpun4., 

P = 6 + 8 + 6 + 5 + 1 + 3 + 2 + 1 + 0 = 32 , 
Q = 3 + 0 + 1 + 1 + 4 + 1 + 1 + 1 + 1 = 13, 

1: = 2 · (32 -13) = 0.42 
10 -(10-1) 

t,Grn 4.ljwJmU t 'lPl!lW("llj4.nri hwmljwGt,zGbpt, ut,21.i ut,2t,Gt,G Linu, 4Wl4r 
wril.jwJmpJwG uwut,G: 

~wmljwGt,zGbpt, ut,2L. 4WUJQ ljwpbL/1 t hwuwpbL 4.t,6wljwqrinribG Gzw
uwlJwLr, bpb UUJ/111ubut, L. LibGl)WL/1 riwGqwJt,G ljnribuwgpWJ/1 qnriowljrg
ubp(I ubo bG o.5-t,g: 

'-lwuw4.np J:}4.114. 4wpqw4.np4.wo hwlflljwGt,zGbpt, Lit,2L. 4WUJr 
ubpl!lntpJnLG(I npnzbtm hwuwp ljt,pwri4.mu t nwuqw;t,u qnnbuwgftWJ/1 
pwqtJwf//1 q.n{1<fwf/ftg8 (f/nDf/nfJrJWgt,w;r, q.nf10Wl//1g) W, np!J hw24.wp44.mu 
t hbl!lL.JWL pwGw~L.n4.. 
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12 -S 
W= , 

m2 -(n 3 -n) 

nf1l!lbrJ. m-o qnr,onGCib11'1 pl14G t. 
n-o· 11l1Lilwr,4muGbf111 Pl14t:!, 
S-o· [!Ul!l l!lnrJ.11 nwGqbrir qmuwr,jl _pwnw4nLUjlCib11l1 qmUWf1~ I., [!Ul!l l!lnrJ.b/111 
nwGqbf111 qmUWfljl _pwnw4munL lil12l1Ci~ l!lWf1pbf1nLpJmCiCi t: 

Ort,Ow~: UrtJmuwlj 6.3-t, l!l4.JWLGbpn4. npnzbL uwpqt, wriL.l!lpwJt,G 
pwGljbpt, qnpomGbmpJwG ht,uGwljwG gmgwGt,2Gbpt, Lit,2L. 4wtu4.w
ompJmGo: LinG4np11wgt,wJt, qnpowl.jgt, hwz4.wpl.Jo GbpljwJwgGbGp 6.12 
Wl'lJnLUWljp U/12ngn4.. 

UrtJmuwlj 6.12 

PwCi- U4Lill14- 4Wf14W- Ublj,w- Snri.r Clmuw- I 
411 hw- Cibr,t, Jl1Ci Gb[l- 4wG nwCi- fljl PW- I 

UWf1[! Wf1Gbf1 Jlf1nLUCibf1 4WIJ.ll1- Ry Rx, Rx2 qarir nw4m- i 

1 
2 
3 
4 
5 
6 
7 

y X1 l!lWL 
X2 

3176 2496 209 
3066 1962 201 
2941 783 177 
1997 1319 136 
1865 1142 175 
1194 658 88 
518 311 60 
- - -

LnLbnul. 
842 

S =1244 - -= 236 
7 

qmUWf1 

7 7 7 21 
6 6 6 

I 
18 

5 3 5 13 
4 5 3 12 
3 4 4 11 
2 2 2 6 
1 1 1 3 
- - - 84 

W = 12 236 =0.94 : 
32 

. (7 3 
- 7) 

ul1 

441 
324 
169 
144 
121 
36 
9 

1244 

'-lnG4np11wgt,wJ/1 qnpowljgt, GzwGwlJwLrmpJmGG uuimq4.mu t 'TJt,p

unGt, X 2 -~WlflWG/12/1 ht,uwG 4.f1W. 

2 12 -S . 
Xhwzq. = m-n -(n-1)· 

Ubp opt,Gwljt, hwuwp wJG hw4.wuw11 t' 

2 _ 12-236 _
22 5

. 
Xhwzq. - 3 . 7 . (7 -1)- . . 

~wz4.wpljWJ/1G W[10bf!(! ubo t Wl'lJnLUW4WJ/1Gt,g, t,Grn hwuuiwmmu t 
ljnGljnprJ.wgt,wJ/1 qnpowl.jgt, GzwCiwl.JwLt,mpJmGo L. 4.l.JwJnul t 'l/1lilWfl44.llfl. 
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hwm4wCipzCibpp llti2u Ubfllil 4Wll!P llwup[i X ~w2Lj. = 22.5 > X~ri- = 12.59 
{a = 0.05, v = n -1 = 6): 

6.2. tuQl)~rObr t. l(wrdmpJnLOfibr 

6.1. Oqmwqnp61:iLnt.l qmqwhbn mtlJwLCibpp pbpllwCi llbpnflrf uwh
llwCibt mCiml:iumpJWCi hptlCiw4wCi ~nu11tiriti (lflPLl uljqpCiw4wG wpctbEn Ll 
2003p. 4l:iri2'1Ci) u wri11JmCiwpbpw4wCi wpmw11riwCiEti 6wi.twlti oti2u qn
JmpJmCi mCibgnrt 4wutti mrtrtmpJmCiCi m pCimJpO [!um hwCiriwll!bmmpJwCi 
18 2fl2WCiCil:ipp. 

t112wOj, SCn.nbumpJwO hpllOw4wCi lnfi11brio 
hwuwp[! (Lri'1Ll u4qpOw4wo wpctbEni.t) mwpb-

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

145.8 
113.4 
129.3 
211 .9 
84.6 

105.8 
83.7 
124.5 
129.1 
659.7 
64.4 

110.4 
125.2 
111 .6 
175.8 
156.5 
185.4 

1384.5 

wu 

Upl)JmCiwpb11w4wG 
WflUlW'1flWCiE'1 6ur-

W ' ti WU 

41.4 
14.5 
36.0 
33.1 
14.4 . 
22.1 
13.3 
26.1 
61 .2 
137.5 
13.8 
22.8 
27.0 
12.6 
28.6 
45.0 
45.5 

224.8 

6.2. UwhowOl:it mbtuOnLnqpwObpp u mbtuOti4w4wO pCimJPti 6wnw
JmpJm0Cibpp wpmwhwCimll[! pOmpwqrinrt !nriu gmgwCipzOb11'1 uti2u qn
JmpJmCi mOl:ignrt 4wutti mrtrtnLPJmCiCi m p0mJp0 [!um hwCiriwll!blllnlpJwO 
10 uwpql:iriti· oqmwqnp6bLni.t qmqwhbn mtlJwtObpp pbpuwO llbpnfl[!. 

Uw11q'1 =!wtlwawJ- ,wtlwaw1uwqri'1 
hwuwr,[! Gwq11bJ1'1 wnwri4wJ'1 

w ctb 
1 0.49 
2 4.19 
3 0.11 
4 3.69 
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5 8 0.51 0.51 0.51 
6 11 5.10 5.05 2.04 
7 6 0.52 0.52 0.52 
8 13 1.75 1.74 0.28 
9 18 4.28 4.22 3.30 
10 16 2.49 2.48 0.30 

6.3. lmnbuwgpnO 11w2mti uti2ngnl[ qpw~ti4npb0 Obri4wJwgCibl 
hbliluJWL mtlJwtGbp[! pwctObmnuubpp L[wnwnECibpp 6wi.twlti (01 .01 .2004p. 
flflnLpJwdp) u 11riwug uwpuwCi b4wllmwpbpmpJw0 4wtul[w6mpJwG 
L[bpwpbflJWL 

tuupbp[i [!Ulil l[W- UbppwOl:ipp tu~pbpO [!Ulil uwpuwO C!Cif)wllbO[! I 
i 

60JnE0bpp 6wl[w- 1:i4wllmwpbpmpJwG, %, x ubppwGbp 
LP, ULU. 'lflWU, y 43- 50 50 - 57 57-64 64-

71 
3-59 .3 3 

59- 115 2 3 5 
115-171 3 1 4 
171 - 227 4 5 9 
227 - 283 3 3 
283 339 2 2 
C!GnwubGn 8 8 8 2 26 

,wzi.twri4bL Yi (tullpbpp ll'12'100bp[!} u 4wnmgbl nbqribupwJti tuu1'1 -

fl ti 4 qp6 t! : 

6.4. ci,owriwriw4w0 ~tirillwObpp hpuOwljwO ~nu11bri'1 w4mp4. llwu11 
wpctl:iEP u WfllilWf)flnLPJWCi 6wfuubpp llp2u 41ntu4Wll!L[w6mpJnLCi[! pOm
pwqril[mu t hbmuJWL lillUWLUbpnl[. 

Cj,OunCimwctwJtiO w2tuw- ,puGw4wO ~nCi11bri'1 w4mtit.l eu~wUbU~ I 
mwCiEObriti 6wtuubrio· %- uwup wpctbE[!, ULCi . 'lflWU ~ppowObp 
nl[ hpllOw4wCi ~nCi11bri'1 50 - 100- 150 - 200 
w4mpl[ uwuti wpctbE'1 100 150 200 -

Ci4wmuwup 250 
1 - 5 2 4 6 
5-9 2 6 4 12 
9-13 5 3 8 
13 - 17 2 2 4 
17 21 5 5 

I C!CinwtibCin 7 9 11 8 35 
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6.5. =iwzt.twn4bL 4n11buwgt,wJt, ql1wJt,G q.nnow4i,90 6.1. tuu'lnti 
lil4JWL ubnnt.t: PGmpwq.11bt hwu,4wGt,2Gbpt, ut,2Li 4wlllti ubpmmpJmuu m 
mri.ri.mpJmGi:r 

6.6. h.JG11t,11 6.2-/l m4.1w1Gbnn4 4wqllbt mbtuGntnq.t,wGbpt, m mbtuGt,-
4w4wG pGnLJpp ownwJmpJmGGbpt, wpmwhwGuwG hwuweiw1uwq.nbpt,g 
umwgmtlubnt, Lt hwuweiwJGwq.pbpt, w11w114wJt, qmm wndbJ2/l 4wtu
t.twompJwG nbq.nbu/lwJt, q.6wJt,G hw4wuwnmtlo: n1mzbt hwt.lwuwnuwu 
1.4wpwtlbm11bno ( a0 Lt a1 ): '-l.b11tm6bt umwg4w6 1.4wpwtlbmpbp[!: 

6. 7. Oqmwq.np6btnt.l 6.2. tuu11nt, mtlJwtGbnr!' nnnzbt hwuweiwJ
uwq.pbpt, Wl1W(14WJP Wfldbe/1 Lt hwtlwow1Gwq.nbnpg uu,wgmtlGbpp uti2L. 
4n11buwgt,nG 4wtut.lw6nLpJwu mbuw4[!: YW11mgbL 11bq.pbut,wJti q6wJj'lu 
hwt.twuwpmtlo, hwzt.lwn4bt 4nnbuwgpwJt, q.nnow4pg[! Lt 4n11buwgt,nu 
hwnwpbnm~JmG[!: 

. 6.8. nnnzbt 4nnbuwgt,nG 4wtut.lw6mpJwG mbuw4o hwuweiwJuwqnb-
11/l Pt.l/1 Lt mbtl,!Gntnq.t,wubnti m mbtuG/l4w4wG pGmJpt, ownwJmpJmuGbnt, 
wpmwhwGtlwG hwuweiw1Gwq.nti wnwn4wJ/l wpdb12ti gmgwGpzGbp/1 up2L., 
6.2. tuGrwti mtlJwtGbnnt.l: 1w24w114bt 11bqpbu)1w1ti hw4wuwntlwu ll.lWnw
ubmpbfl[!, q.uwhwmbt 4Wlll/l ubnmmpJmGG m mri.ri.mpJmu[!: 

6.9. U1111Jm(iwpbpmp;wG nnL.t ISJmri./1 10 (')b11Gwp4mpJmGGbpt, pn
ri.w114w6 w11mw1111wuet, 6wt.lwtr Lt hwzt.lb4211wJ/lG zwhmJpp uti2L. 4wtu-
4womp1muo pumpwq.114mu t hbUlL.JWt lil4JWt Gbnn4. 

1 491 .8 133.8 
2 483.0 124.1 
3 481.7 62.4 
4 478.7 62.9 
5 476.9 51.4 
6 475.2 72.4 
7 474.4 99.3 
8 459.5 40.9 
9 452.9 104.0 
10 446.5 116.1 · 

nnnzbt 4nnbuwg/lnG 4wtut.lw6mpJwG mbuw4o. 4w11mgb1 nbqnbu/lwJt, 
hw4wuwpmtl[!, hwzt.lwn4bt hw4wuwnuwG 1.4wpwubmnbno Lt 4wlll/l ubp
mmpJmG[!: Pwgwm11bt umwg4w6 tl/l1Sw4wq.nw4wG pGmpwq.nbn[!: 

6.10. n11n2bt 4n11buwgt,nG 4wtut.lw6mpJwG mbuw4[! 1.4wpmwmntlub-
11ti 4w!Sw11eGb11/l 6w4wtti Lt 11nwGg uwpuw(i b4wtlmwpbnmpJwu tlp2L. 6.3. 
tuG11n/l U14JWtGbnnt.l: QmGbt nbqpbu/lwJti hw4wuwntlwG ll.lWflWtlbmpbp[!, 
n11n2bt 4wlllti ubnmmpJnLG[!: '-1.bntm6bt uu,wg4w6 w11111mu12ubp[! : 
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6.11. nnnzbt 4n11buwgt,nu 4wtut.lw6mpJwG mbuw4o 35 2tiuwrwrw-
4wG .'.t>ti11tlwGl:irti ht,tlGw4wG :t,n011b11ti w4mt,4 uwut, wpdbJ2p Lt wztuw
mwGeGl:irti W(llilW'l(lnLPJWU owtuunLtlGbrt, tlp2Li 6.4. tuG1111ti lil4JWtGbrti 
h/ltlwG t.lrw: =iwztlwn4bt 111:iqpbut,wJti hw4wuwptlwG L1.1WPWtlbmnl:i11[!, 
4nnbuwgj'lwJti q.nr6w4tigo Lt 411111:iuwgt,nG hwnwpbpmpJmG[!: 1wtlbtlwmbt 
411111:iuwgt,wJti q.np6w4gt, Lt 411111:iuwgt,nG hwpwpbpmpJwG Lib6mpJmG
Gbp[!: YWlilW(lbL bqpw4wgmpJmGGbp: 

6.12. 1/ltlGw4wu .'.f)nG11bf1p Wfldbj2p Lt hmtlj2p tlp2pG opw4wG t.lbrw
Lizw4tlwG t.lbnwpbpJWL hWJlilUj'l bu hblilltJWL lil4JWtGbf1[!. 

1/ltlGw4wG .'.t>nG- =lmu12ti tlt,2t,G opw4wG 4bpwtlzw4mtl[!, CG11w- I 11l:i11/l wpdl:iJ2[! , hwa . al:iGmutm tl b G[! 
lltG. 'lflWU 3-5 5-7 7-9 9 - 11 
300 -400 2 2 
400-500 5 2 7 
500-600 2 , 4 6 12 
600 - 700 2 3 5 10 
700- 800 2 2 4 
COnwtlbGn 9 8 11 7 35 

n11n2bt 4n11buwgpnG 4wtu4w6nLpJwG U1buw4[!, q.Lnubt 11bqpbut,w1ti 
hw4wuwptlwG ll.lWPWlll:imnl:in[!, nnn2bt 4wll.lti ubpmmpJmu[!: '-lbrtm6bt 
UU1Wg4w6 W(l'lJnLU£?Ul:ip[!: 

6.13. 1w2tlw114bL UL1.1tintll:iGt, nwGqbpp 4nnl:iuwgpwJt, q.nr6w4t,go 
6.2. tuG1111ti lil4JlULGl:ipmf hwGrwll.lbUlnLPJWG 10 tlwpql:irt, 
mbtuGntnqpwGbn/1 Lt mbtl,!Gp4w4wG pGm;pj'l 6w11w1mp1mGul:irt, 
wpmwhwGtlwG hwuweiw1Gwqpbpt, wnwn4wJti wrdbet, Lt WJ'l 
hwuweiw1Gwqpl:ipt,g umwgmtlGbpt, ubompJwG tlt,2Li: Umwg4w6 
W(l'lJnLUJ2[! hwtlbtlwml:it 6.7. tu01111r wr11JnLGJ2j'l hbm: 

6.14. 1w24w1141:it U ll.lPlltlbGp nwGq.l:ipt, 4n11buwgpwJti q.nrow4t,g[! 
6.2. tuG1111t, mtlJwtGl:ipn4· hwGrw1.4bmmp1wG 10 tlwpql:irt, 
mbtuGntnq./lwGl:inti Lt mbtuGt,4w4wG pGnLJpp ownwJmpJmGGbrti 
wpmwhwGtlwG hwuweiw1Gwq.11bnti Ptlti Lt hwuweiw1Gwq.pbnti wnwr4wJt, 
wpdbet, ut,2Li: Umwg4w6 Wf1'lJnLU£?[! hwtlbuwmbt 6.8. tuu1111ti W(l'lJnLU£?P 
hbm: 

6.15. 1w2tlw114bt YbG11wtti nwOq.bnti 4nnl:iuwgj'lwJti qnnow4pg[! 6.2. 
tuu11rti mtlJwtOl:i11ntl' hwu11wL1.1bmmpJwG 1 O tlwpqbpp mbtuGntnq.t,wGl:ipp u 
mbtuGp4w4wG pGmJpj'l 6wnwJmpJm001:ipt, wpLnwhwGtlwG hwuweiw1Gw
q.nl:i11/l wnwn4wJti wpdb12t, Lt hwuweiw1Gwq.pbpt, ummebrt, tlbompJwG 
tlt,2L.: Umwg4w6 w1111JnLGJ2[! hwtlbtlwml:it 6. 7. Li 6.13. tuu11tirul:irti wr11-
JmG12ubnti hbm: 

6.16. =iwzt.lwn41:iL Yl:iG11wtti nwGq.l:int, 4nnbuwgpwJti q.npow4t,go 6.2. 
tuG11r/l U14JWtGbpn4· hwGpw1.4bmmpJwG 10 tlwrqbnti mbtl,!Gntnq./lwGbpt, Lt 
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u,bfuG'14w4wG pGnqpjl 6wnwJmpJmGGb11'1 wrlllwhwGuwG hwuw?lwJ
Gwq.r,br,jl Pt1'1 L. hwuw~wJCiwq.r,br,jl wnwr,4wJjl wrctbE'1 uj12la: ULJ1wgitw6 
wrrlJnLUE[! hwubUWUlbL 6.8. la 6.14. fuGijjlr,Gbr,jl Wlll'J.JnLGECibr,jl hblll: 

6.17. nr,nzbL 4nCi4nrl'J.wgjlwJjl q.nr6w4ti9C! 6.2. fuGl'J.11'1 llllUWLGbrnit· 
hwGrwUJblllmpJwG 10 uwr,qbr,jl LJ1bfuCinLnq.jlwGbr,'1 L. LJ1bfuGj14w4wG 
pGnLJP'1 ownwJmpJmGGbr,jl w11LJ1whwGuwCi hwuw~wJGwq.11b11'1 Pt1'1, 
hwuw~wJGwq.11b11'1 wnwr4wJ'1 wrctbE'1 L. hwuw?lwJGwq.11b11'1 dmLJ1eb11'1 
ub6mpJWCi uj12L.: 4WlJ1WllbL bqr,whwGq.muGbr: 

6.18. Ywnmgbl nbq.r,bujlwJjl mri.ri.wq.j16 hw4wuwrmuo la hwzitwr,4bL 
4nnbuwgjlwJ'1 q.6wJjlG q.nr,6w4'190 hblllL.Jwl lllit}WLCibr,jl hjluwG 4r,w . 

- - _ - 2 2 . 
xy=100, X=10, Y=8, x =136, y =100, ao =4.8 . 

6.19. nr,nzbL nbq.QbujlwJjl hwitwuwr,uw(i UJWllWUblllpbr,[! ( a
0 

la a
1 

)' . 

oq.LJ1wq.nr,6bLn4 hbllllaJwi uiitJwtGbflr!- ·· 

x=20, Y=10, 3 x =0.8 : 

6.20. Ywnmgbl nbq.r,bujlwJti mri.ri.wq.j16 hwitwuwr,mu[! la hwzitwri4bL 
4nnbuwgjlwJjl q.6wJjlG q.n11ow4pg[! hbLJ1L.JWL lllit}WLGbpjl hjluwG itrw. 

xy=120, x=10, y=10, x2 =149, y2 =125, 3 , =0.6: 

6.21. nLGbGwLn4 hbllllaJWL llllUWLGbr,[!· 4wnmgbL nbq.pbujlwJjl mri.ri.w
q.j16 hwitwuwr,mu[!. 

a0 = 3.5, r xy = 0.85, er; ;;;;: 36 , er~ = 49 : 

6.22. ,blllL.JWL LJ1Lt)wLCib11'1 hjluwG 411w hwz4wr,4bL 4nnbuwgjlwJ'1 
q.n116w4pg[! la 4WlllW!lbL hbLJ1L.mpJmGGbr,. 

I,x = 70, I,y = 50, I,xy = 320, I,x2 = 500, I,y 2 = 500, n == 10 : 

6.23. Ublflw4wGmpJwG LJ1w11pb11 ~L.bpjl ?lbnCiwr,4nLpJmGCibr,mu wz
fuwlllnri.Cibr,jl 4bCiuwuw4w11riw4'1 hbLJ1wqnLJ1uwCi GUJWlllw4n4 hwr,g4bL t 
100 nbuUJnGijbCiLJ1: ,wr,guwCi wrrumGECibp[! Gbr4wJwgitwo bCi hbLJ1laJWL 
W11.Jmuw4mu. 

:JbnCiwr,4mpJwG YbGuwuw4Wfll'J.W4ml. pw4wr,w114w- QG11wubG[! 
ublflw4wCimpJwCi 6mp1mCi[l 

?Ila[! L'1n4jl(j pwl(w- pwl(wnwri4w6 
rwriL/.w6 t 5t 

"lbLJ1w4wG 30 55 85 
UwuGwt.lnn 10 5 15 
CCinwubGo 40 60 100 
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,wzitwr4bL wungjlwgjlwJjl L. 4nGLJ1j1Ciq.bGgjlwJjl q.nr,6w4'1gGbr,[!: ~law-
4brUJbL uLJ1wg4w6 q.nriow4jlgCibpjl 4briLm6mpJmGjlg pp.mri. bqriwhwGq.mu
ubp: 

6.24. ,wJLJ1Gj1 bG hbLJ1L.JWL llllUWLGbr,[! hwgwhwuij14WJjlu uzw4w
pmJubr,jl gwGEWLJ1wr,w6nLpJwG, hwuwfuwnCi pbrE'1 L. hwCiew1tiG UJwriwr
UlWGJmpbr,r oq.u,wq.npouw(j itbrwpbr,JWL-

lil::if1Ul::if1WJpCi =i wgwhwlllj'l ljwJj,(i ,wuwtuwnCi =iwCipwJp(i uiwr,wr,-
U1CiU1bUnLJ)JWCi llzwljwpnLJUbf1p pbr,J?(!, hwq. LO lllWGJm~bflp oqlllw-

hwllwr,o gWCij?WUlWJlWOn L- qnr,omuo 1 hl::iljLnWflP 
0mdin, hwa. hw hwJt.lnt.l 

1 4.0 6.0 30 
2 2.0 4.6 33 
3 3.1 4.4 20 
4 3.2 4.5 25 
5 3.4 5.5 29 
6 3.5 4.8 20 
7 3.7 5.1 21 
8 3.2 5.2 20 
9 3.9 7.0 35 
10 3.5 5.3 30 
11 5.0 7.5 35 
12 3.7 7.7 30 
13 5.0 7.3 40 
14 3.8 7.0 42 
15 5.0 6.7 39 

Oq.LJ1wq.nr,6bLnit qmq.whbn 2Wf1Ebf1'1 Gbr,4wJwguwG ubpn11C!· uwh
uwGbL q.np6nCiCibpti uj12la 4wUJ'1 punLJpG m mri.ri.mpJmG[!: YwnmgbL nb
q.rbujlwJjl pwquwq.nronG hwitwuwr,mu[!· Gwjl.JwUJbu ~law4brUJbLnit la 
hjluGwitnrbLnit wrri1mGewJ'1G la q.n116nGw1'1G hwlll4wGjizGbr,jl QGlllpnL
PJnLCi[! : ,wz4wr,4bL hwitwuwruwG UJwpwublllpbr,[! la 4nnbuwgjlwJti pwq
tlw4'1 m uwuGw4ti q.nr6w4tigGbr,[! : '-lbrLm6bL uLJ1wgitw6 wrl'J.JmGeGbr,[! : 

6.25. :JtrnGwr,4mpJmGGbpj1 pwzjl.Jmu(j [!Ulll l'J.llWGg q.CiuwG uj12ngGbr,jl 
wri.pJmpGbr,jl pCintpwq.ritmu t hblllL.JWL LJ1it}WLGbpn4. 

Uti2ngGbr,jl I U4qpGw4wCi I ,wumG pjlqGbu I CGriwubCi[! 
wni:nmnGbnn Pho Gbu 
PwG4ti itwr4 I 31 I 32 I 63 

Ublhw~wG uh9nqCibn 38 15 53 
CGnwubGn I 69 I 47 I 116 

,wzitwr4bL wungjlwgjlwJti I.,. 4nGuij1Gq.bGgjlwJ'1 q.n11ow4jlgQbp[!: t->Cii: 
UJtiuti bqr,whwGq.muCibr, 4wrbL'1 t 4wLJ1wf'lbL wm q.nr,6w4'1gGbr'1 wr,ctbe
Gbriti hjluwG itrw: 

6.26. PwG4npGbr,jl' w2fuwLJ1wCie'1g wqwLJ14bLm 4wjl.Jitw6mpJnLu[! 
~bnGwr4mpJwG ubl!1w4wGmpJwG ?llajlg, hbu,wqnLJ14bL t 200 nbuUjnG-
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11bCiU1Cib11/1 ungtinLnq.tiw4wCi hw11guwCi uti2ngn4, n11ti Wfl'lJnLCiQCibfl[l Cibfl-
4wJwgt.[w6 bu hbuiuJWL wrumuwljmu. 

flbUUj nul)bfan(jbflp [' Cil)WUb(iQ 
4wrotien 

45 52 
100 100 

103 

97 
200 

,w2t.lw114bL wungpwgpwJti Li 4nCiuit,Ciq.bugpwJti q.n11ow4t,gub11D : t.lbr,
LntObl uuiwgt.[w6 Wfl'lJnluQCib(I[!: 

6.27. bf)uWCi l?WrtWI?p W2W4bflUlCibflp pwztumu(i QUUl 'll.lj(lngp Ulp
Ujbflp m «t>Ci,1>n11uwuip4w Li hw2t.[nriw4wu U1btuCiti4w» mumuCiwljwCi 
WllWf14WJti PWfl'lnll}JWU q.Ciwhwuiw4wGp, muti hbUluJWL UlbUQ[! (uw11ri) . 

'lL411ngt, Limnuti LWt.l 4nlf1Up up2pCi 'TJ fl n p Lb u Cibfl OG11w-
UlpUjbfl[! JnLflWQnlU 1m11wgmu 4m11uti Jm11wg- ubCiQ 

uwu hbu, 
u 85 10 5 100 p 80 10 10 100 
Q. 60 20 20 100 

OCinwubGn 225 40 35 300 
,wz4.w114bL 'llti11unCip Li '.:>mL411mH1 ijlntuLWf14.WOmpJwCi q.n116w4t,g

Cib11n : LiwU1wflbL bqriwhwCiq.muCib11: 

6.28. «t.1.ti1Sw4wq.11mpJWCi [!Cil)hWUnlfl mbumpJmCi» WllWfl4WJti l)WULU
tunuub(lp Wflhbumwt.[w11ctmpJwu uwupCi muwCinriGbriti q.uwhwU1wl.iwu
ubflD Cibfl4WJWgt.[w6 b(i hbUluJWL wrumuwljmu. 

'lwuwjl.lnuubr,/1 nriw4ti Q.Ciwhwmw~wGn 
qGwhwu,tlwu 

'-:J ' c:.J [W(iJWUtizubri ~ :J 0 
C .§ 3 _. .0 0 C '-:J ,0 .c. ~ 3 5 _g 3 C 0, 

3 c33 3 ..c. c 
Cl. '-:J Cl 3 3" .2. 0 

-::r CJ 
1:> 0 c.o 

Unw114wJ/1 flilwgmJ:}JnLU 62 26 . 1 11 100 
Umtn11bg(ibLnL OLUWLjnLj:}JnLU 21 61 8 10 100 
linflti 'lJnLfl[!Upnuml}JmCi 20 51 10 19 100 
t>GpGwqw(lqwgtlwCi QCil'}nLuw-
LlnLpJmCi 25 51 10 14 100 
Cunwilbun 128 189 29 54 400 

,w24.wrlfbL 'Tlt,11unuti Li '.:>mumnt.lti ijlntuLWflt.l.w6nLpJwCi qn116w4/lg
CibflD Li 1111wug hpuwCi 4.11w 4wuiw11bL bq11whwCiqnLuCib11: 
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6.29. 'llnU1bCigtJwL ut,q.11wumub11ti ht,uCiwljwCi ljwLI1bqnrtiwubrti pwz
tumuCi [!UUl 4ripwljwCi uwlfw1111w4ti pCimpwq.114.mu t hbU1uJWL U14.JWL0b-
11nt.l. 

"lnrnbCigtiwL utiqriwurnubnti htiuuwljwu 
wu,b n wub 

100 100 

Cu11w
ubCi[! 

122 
16 

170 
80 
12 

400 

,w2t.lw11LibL lf1ntuLwri4.w6mpJwCi qn11ow4pgCib11ti pnlnfl hCiw11wt.1.nr 
4.b11wijlntuw4Cib11Q: :;:lliwlfbfll.ljbl bq11whwCiq.nulCib11: 

6.30. GpCiw11w11wljwG l>ti11uwJti w2tuwU1nrtGb11t, ljwU1bq.n11tiwGb11ti 
pw2tumuCi w2tuwuiwueti umwdpg Liwtu4.w6, pCimpwq.114mu t hbLI1li.JWL 
Ul4.JWL Cibrnt.l. 

n11n2bL 4nnbuwgt,w1ti ppubflPWL q.n116wlmt, pnLnfl hGw11wt.1.n11 LI1Wfl-
pb11w4Cibf1[!: PwgwLilflbt uLI1wg4.w6 qn11ow4gt, ubompJmCiQ: . 

6.31. 'llmnbCigtJwL tutiq.11wCiuiCib11ti hpuCiwljwCi 4wuibqn11tiwCib11ti [lULil 
UlWfltiEti pwztuuw(i 4.b11wpbflJWl , hWJUlCip bu hbUluJWL LI14.JWLUbfl(!. 

Sw11tiED, Uztuwurn ri u bflp lf wui bq.npt,wObp OCil)W- l 
uiw11bljwu ribljw4.w11- owuCiw- J 6wnw1n11.- pwCi4.n11- obun 

Obn a.buiGbn Cibn Gbn 
UpCi~u 30 5 12 19 21 57 
31 -40 30 37 40 38 145 
41 -50 39 33 27 28 127 

51 Li pwnan 26 18 14 13 71 
OGnwubCin 100 100 100 100 400 

nrnzbL ljnnbuwgtiwJti ppubflPWL qnp6w4gti pnlnf1 huwrwt.l.nri U1Wf1-
pb11w4Cib11Q: t.lb11Lm6bL uuiwgt.[wo Wfll)JmCieGbflQ: 
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QLnl-tu7 

unstiUL-St,StUU4U1., tPtl.IDt-3@1.,t;f"ti 'lti1.,UUtilfU3t, 
'-ltl6U4UQPU4U1., nt-Unt·Ut.UUtif"nt-@3nt-t.C! 

7.1 Ubpn11,w(lwQ gnLgnu10br L stt111wJttO fuCi11,l'trCibrtt LDLbnut 

'lttCiwllttltwJl't cwrfbrl't sbuwltObr: 'lttCiwlll'tltWJl't gnLgwCittcCitr: '1j,Ciw
ut,4wJ'1 2w11pl:i111:f 4wtu4.w6 uwl.Jw1111w4Gl:i11'1 w11mwhwJU1uwG l:il'l,wGw4t,g, 
umnpwpwctwG4.mu l:iG pwgw{Jdwl;, hw(JwpbfJw/.;wu l.t. tf/Jp/Ju tJbom
p;muubfJnt/ 2wrpl:i11'1: 4wtuitw6 GpwCipg, pl:i 2w11P'1 uwl.Jw1111wl.JGl:i11[! w11-
mwhwJmmu l:iG l:ipunLJf}P 4.ptSw4Ci [!UUl ctwuwCiwl.Jti L4whl:ipt, (wuuitw. 
l:inwuuJwl.Jp, u,wp4.w ul.Jpqp) 4wu l)JlW ul:i6mf}JmG[! n11nzw4t, ctwuwuw-
4whwm4.w6Cil:ipt, hwuwp (011t,Gw4· 0114.w , wuutlw , mwptlw 4mp4.w6£!ntl) , 
u,wppl:ipmu l:iG U/Whw1/Ju l.t. tl/Jpwl;w;pw;/Ju 2w11I!b11: '1t,Gwut,4w1'1 2w11-
pl:iJ1[! 4wpm1. 1:iCi tflCil:iL hw4.wuw11whl:in ([!um ctwuwCiwl.Jj,) u wCihwtlwuw
pwhl:in uw4w1111w4Cil:ipn4.: 

OrttOwlt: 1WJU1Cit, l:iG hl:imuJWL u,tlJwLGl:ip[! ,,-mu qppbpt, pnl'l,wpl.j
uwG tll:irwpl:iflJWL (hwq. U1L4wpwCiw4). 

1996 1997 1998 1999 2000 
36 45 46 48 60 

l,z4.w6[!, [!UUl ctwuwCiw4t, hwitwuwpwhl:in uw4w1111w4Gl:ipn4., pwgw11-
aw4 u,tlJwtCil:ipn4. ut,2wt.iwmwJpCi 11'1Ciwuj,1.Jw1'1 zwpp t: '1pw uwt.iw1111w4-
Cil:ifl[! pGmpwq11mu l:iG q11el:i11'1 pnri.wrl.JtlwG hwGriwqmuwp(l ctwuwuwl.Jh 
huu,w4 nrnztlw6 hwu,itwomu: Vti2wt.iw1pw1t,G 11'1Gwut,1.Jw1'1 2w11eti uw-
4w1111w4Cil:ifl[! 4wpnri. bG qmuwp4.l:iL, pwCij, np ~bCi L4WpmCiw4mu 4p4Gwl.Jh 
hwztlwrlJ: 

ctwuwGw4t, hw4.wuwpwht:m tlw4wpl)w4Cibpntl pwgwpawt.i ub6m
J}JmGGl:ir'1 L4whwJpG zwppj, oppCiw4 t hwG11tiuwCimu ,,-mtl Gwtuw11L4pn
gw4wG hj,uCiwp4Cil:i11'1 P'1tlc:! (u,wpb4.l:ip2pG) gmgw11rnri. hl:imuJWL 2Wfl£![! . 

1997 1998 1999 2000 2001 
943 856 844 769 717 

StlJwt 2w11e'1 uw4wpl)w4Gl:ip[! n11nzw4p L4wh'1 11rmpJwup (mwpb
tll:ir2) Gwtuwl)L4(lngw4wCi hj,uGwp4Cil:ipt, Ptlti hwztlwnuwG uGhwCipwgtlw6 
hwCipwqmuwpG t: 'TJwhwJj,Ci ri.tiGwutil.JwJti 2w11p'1 wnwCiaj,Ci uw4wpl)w4-
Cil:ip L4wpmCiw4mu l:iG 4p4Gw4i, hwztlwnuwG u,w11rl:i11, {!wGti np wnwGat,G 
CiwfuW'll4J1ngw4wG hpuCiwp4Cil:ip , 011t,Gw4· 1997p. hwztlwntlw6Cil:ipp ub
owuwuCinLpJmCiu, qnJmpJmG mGl:iG Ciwu Cibpl.jwJmuu· hwGri.tiuwGwtntl 
2001p. hwuw4gmp1wG upwitnpCibp: UJu wul:iGG wGpuwuu, t l)WflaCimu 
L4whw1'1G zwppt, uw4w1111w4Cil:ipt, qmuw11mtl[!: 

'lpGwupl.jwJt, zwppbpj, tll:i11tnL6mf}JwG l.jwpunpwqmJG m11.11.mpJmGGb
flP9 ul:ilj[! hwG11puwGmu t uuu, wnwCiapG ctwuwGw4whwu,itw6Gl:ipt, 
bpunLJpp qwpqwguwG wnwGaCiwhwu,4mpJmGGl:ipp mumtlCiwuj,pmf}JmCi[! : 
142 

OLUmuCiwut,plJ.n11. bpunLJpCibpj, qwpqwguwG Jnq1whwu,4mpJmCi[! pwgw
hwJU11:itm CiL4wU1w4nlJ. npnzmu b(i 11'1Gwuj,l.jwJ'1 2w11e'1 41mt,ntump1mG
Gl:ir'1 pwgwpaw4 u hwpwpbpw4wG gnLgwCij,zGl:ip: 

Cwppt, JmpwpwCi~mp uw4w1111wl.J hwubuwu,1:iLntl Gwtunrri.'1 hl:im' 
umwGmu bG l)pGwupljwJti 21'\f}WJwljwCi gmgwGpzGl:ip, j,u4 uj,uGmJG 
uw4w1111wl.J'1 hbu, hwul:iuwml:itnll' pwqpuwJpCi gmgwCij,zCibp: 

i 
I 
I 
1 

I 
' I 
; 
i 
' 

OrttCiw(I: 'TJwhwG2lJ.mu t 4wu,wrl:iL uuti t.4whw6nGb11'1 4.wtSwnpj, 

11i,Gwuj,1.JwJ'1 tl l:irt montf}JmG 1999-2003pp. L4wJuwGw4w G mtlJw L Cibpmt 
,wpuwpmpJwG u w4Ciwnmf}JWCi hwuwp btwl.Jl:iU1WJ'1Ci u hw24.wfll.Jtlw6 
gmgwG'12Gl:ip(l pb11lJ.w6 l:iG 7 .1 wrumuwljmu: 

Urumuwl.j 7 .1 
Uu~ 1T1WhwbnOtr~ l[w6wnf~ q~OwlI~&lwO IIwrqtr~g 1It&1n11I 1999-2003'p. l. 

q~OwlI~&lwJ~ t1.trLn1bw&1wo gn1gwo~cOtr~ hwcl[wrlm 

Swpp lJup Pwgwp6w~ U!Sp U1bo111. ~wt1.blw6p 
u.iwhw- hw4.btw6. mn4nu 1J1bll111, CJ = 0 

6nCibfl, lltCi . ll!WJO. 1J1n4nu 'O .:::r -
3 3 £. 

OLCi. umuh -',o i:IL 
.J:1 C. -

UIWJO. 
c3S 5 c::-35 5 c3S 5 

-:r 3 C: 

3 0,3 
mmi.t, C.-:r 3 ai. 3 c:..-::t' 3 ai.3 c:..-:r 3 ai.3 ..c: 3o 

C: C. 'O a, 'O .2. c:.. :g a, 'O C: C. 'O en "=' ~ Cl. 3 a, .J:1 0) ..0 .2. 3 .J.j en ..o 
.2. 3 ..0 33"=' 0) "=' 0) "=' ...... "' 3 s3 CJ) 'O 

...... 3 3 s3 ...... 3 0 ...... 3 053 0 ..c: ..c: ..c: ..c: 0 ..c: .r:. 

u 1 2 3 4 5 6 7 8 

1999 891 - - - 100.0 - 0.0 -

2000 806 -85 -85 90.5 90 .5 -9 .5 -9.5 8.91 

2001 .1595 +789 +704 197.9 179.0 97.9 79.0 8.06 

2002 1637 +42 +746 102.63 183.7 2.63 83.7 15.95 

+14 +760 100.85 185.3 0.85 85.3 16.37 
2003 1651 

QGriw- 6580 +760 - . - . - . 

t.lbGn 
'1j,uwtlj,4wJ'1 2w11!!~ uw4w1111w1.Jul:i11~ wrip (CilJ.wquwu) pwgwpawt.i 

wriwqmpJmGG wpu,whwJU11:itm CiL4wU1wl.jnlJ. hw24.wp4mu bu pwgw11dwl; 
hwifbtwi5 tltilSwl.jwqpw4wG gmgwG'12£:! : '1pw ul:iompJmCi[! n11n2ttmu t bri
l~m hwubuwU1bt'1 uwl.jwpri.wl.JGl:ipt, u,wppb[lnLl)JWLI u~2ngntl: UJG hw2-
4wpl.Jtlmll t hl:iU1uJWL pwCiwauntl. 

~Y(p) v1 = Yi -Y1, l.jwu ~Y(2) ifi- 1 = Yi -Yi- 1 • 

n(11Jlbr). Yi .(i rirGwop4wJp ZW[lQP l·fll) IJIW[ltlW ow4wpriw4(i t. 

Y1 -G rirGwop4wJp 2WflQr pwqpuwJpG L1w4W(ll)W4G: . 

'TJwhw6nGl:i11'1 lJ.wlSwnpt, pwgwpaw4 Ci4wqmu[! 2000 p4.wl.jwG'1Ci 1999 
1)4.w4wG'1 hwubuwU1mf}JWllp l.jwqlll:it t' 806-891=-85 lltG. L4WJuwCiw4wG 
1.nnL4"1 (7 .1 wrumuwl.jt, 2-1111 uJmCi), i,u4 2003 plJ.wl.jwGt,G utwhwonGb11'1 
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4.w6wnQIJ 1999 p4.w4wCiti hwubuwmmpJwup wllbLwgbL t 760 llLCi . LllWJ
uwCiw4wG mnupn4. (uJmCi 3): 

'lt,Ciwuti4wJti zwpgti uw4wpriw4Cibpti lfimtintumpJwCi tiCimbCiut,l[m
PJnLCi[! q.Gwhwm4.nLu t [!Cipwgti4 uw4wpriw40 Ciwtunpr,. 4wu pwqtiuwJtiCi 
uw4wpriw4ti l[pw hwpwpbpbLm uti2ngn4., nplJ utizm tipbCipg Cibr4wJwg
Cimu t l'l,(lw4wCi ppl[: UJri gmgwGti2Ci 1JCirimCi4.w6 t wG4.wCibL wot, ll7btfu;: 
UJCi wpmwhwJm4.mu t mn4nun4., wJupCiQCi' 

Tw(pl = 2'.L · 100. 4wu T ui<z> = .2'.L · 100 : 
Y1 Yi-1 

UJULl.lbu' 2003p. weiti mbull.llJ 1999p. hwubuwmmpJwup 4wqllbL t 

(
1651 

) -100 = 185.3% (wrumuw4 7.1-ti 5-pri uJmCi) : 
891 

UCiti mbllll.llJ 4wpnri. t wpmwhwJmllbL Ciwlt q.npow4gj1 mbu_enl[ (Kw ): 

Um l'l,bLl!QnLU WJCi gmJg t UlWLtiu. pb ,ewGti wCiq.wu t zwr.eti U14.JWL uw-
4WMW41J ub6 pwqtiuwJpCi U1W(14_W UW4W(ll'l,W4pg 4WU 4.bp2tJCit1U np UWUCi 
t 4wqi.'imi.'i: 

'lj1Ciwup4WJP 2W(l,Ep UW4W(ll'l,W4Cibpp pwgW(10W4 hw4.bLWCij1 Libcrm
pJWCi lfinlfintumpJmCio hwrwpbpw4wCi ub6mpJmGCibpn4. wrmwhwJLnbLm 
Cill.lWU1W4nl[ npn24.mu t hwl[bLwCiti UlbULl.llJ ( Thwq ), n(1[J hw24.wp44.mu t 

nrll.lbu pwgwpow4 hwllbLwCiti Lt Gwtunrri 4wu pwqtiuwJtiCi uw4wpriw4ti 
hwpwpbpmpJmCi, wJutiCigG' 

T =~Yv1_100 =Yi-Y1. 100 , 
hwq(p) Y1 Y1 

4wu T =t}.YVi-1·100=Yi-Yi-1 .100 : 
hwq(l) Yi-1 Yi-1 

1w4.bLwCiti tnbULl.llJ 4wpnri. t hwz4.w114Llb'L Gwlt hwt.lbLw!'.iti mbllll.l'19 
hwCibLnll 100%, WJUj,Ci_e(i' 

T hwq = T w -1 oo : 
Ubp optiGw4mu (wrumuw4 7.1-ti 6-pr,. Lt 7-pri uJmCibp[!) gnlJg t 

mpl[mu, pb gwGti mn4nunl[ t Ll!Whw6nCibpti 4.weiwngo 2003p. weibl 1999p. 

Ci4wmuwup' (
760

)·100=85.3% 4wu 185.3-100=85.3%: 
891 

lfbl; umt;nu hwtfbfwD/1 pwgwrujwf; ti2wtiwl;mµ;wti gmgwli/128 
npnzl[mu t n(lll.lbu pwgwpOw4 hwllbLw!'.iti Lt hwuwlllwmwutuwCi hwllbLw!'.it, 
mbull.lti (mn4nun4. wpmwhwJml[w6) hwpwpbpmpJwCi W(11'l,JmCi_e, wJutiG.eG' 
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A _ ~YVi-1 _ Yi -Yi-1 =-1- ·Y· . 
1•1.1- Thuill - Yi-Yi-1 ·100 100 i- 1 · 

Yi- 1 

S4.JWL gmgwCiti21J mCimbuwq.timw4wCi pi.'iwum mGti utiwJu 211.pw
JW4wCi b11.wCiw4n4. hw2l[wp4bLm l'l,bLl!QnLU: 

Ub4 mn4nu hwllbLwCiti pwgwpow4 CizwCiw4mpJmGIJ 2003p. hw4.w-

uwp t' 0.01 · 1637 = 16.37, 4wu 0.~~
5 

= 16.37 llLCi . Ll!WJuwuw4wCi mmlfi: 

'ltJCiwuti4wJti zwpgti llf,pf,ti gmgwuf,zlibflB hwCil'l,puwGmLi bCi zwpgt, 
pwgwpOw4 uw4Wfll'l,W4Cibrti, zwrgti uw4Wl11'l,W4Cibpti lfinlfintumpJWU pw
gwpOw4 wpwq.mpJwG Lt tiGmbCiup4.mpJwCi [!Cil'l,hwCipwgGnri. pum?wq.t,p[J: 
Swppbpmu bG hbmuJWL ut,2tiG gmgwGti2Gbp[!. l'l-tiuwLit,4wJti zwr,_eti ut,2t,G 
ow4wrriw4, ut,2tiG pwgwpOw4 hwllbtw!'.i, w6ti Lt hwllbLwCiti Lit,2l1u mbi.'iur 

'ltiGwuti4wJ'1 zwp_eti tif1pf,ti llwf/wflfJWf/ubfl/1 hw24.wr,4i.'iwCi ubpnriGbno 
4wfu4.w6' bG 2w11Eti mbuw4pg Lt t.lti!'.iw4wqpw4wCi U14.JWLGbpt, umwgLiwG 
b11.wGw4pg: 

ctwuwGw4ti hwtfwuw{lwhbn uw4W(ll'l,W4Gbpn4. l'l-tiGwi.'it,l.jwJti Lit,2w-
4WJ.EWJj1G 2W(ll~nLU UpQj,G llW4W(ll'l,W4P hW24.W(l4[! 4WU1W(l4.nu:i t U/W{7q 

tff,pt,ti µtfwpwtiwt;wtit, pwGwaltn4.. 
n 

Iyi 
y= i=1 : 

n 

Ubp optiCiw4mu uuti ll.jwhwonGbpti uti2tiCi 4.weiwng[J ht,Gq. mwp4.w 

hwuwp 4wqllbt t. y = 65
5
80 

= 1316 LiLCi. Ll!WJL'iwCiw4wCi mmlfi: 

bpb l'l-tiGwut,4wJti oti2w4wJQWJt,G 2wpQCi mGt, wuhwtfwuw{lwhbn uw-
4wpr,.w4Cib11, Wll.jW zwp_ep ut,2tiG llW4Wfl!1W4[! hwz4.wp44.mll f f/zntfwo 
tff,pf,ti µtfwpwtiwt;wti/1 pwCiwaltnl[. 

l'I 

I,yjti 
y=tl__, 

Iti 

npUlbf\ t -G dwuwGwl.jt, hwu,itwoGbpr i;irl.jfi . t, npr QG?wg2mu uw4WJlf1W4Q ttl 
ltintuitmu: 

=iwtfwuw11whbn uw4w(11'l,w4Cib11n4. ll.jWhwJtiG 2wpQt, uti2tiG i.'iwljwp
riw4n hw24.wp44.mu t llf,pf,ti dwllwtiwt;wq{lwf/wlif, pwCiwOLtn4.. 

1 1 y,+Yn n- 1 

- 2Y1+Y2+· .. +Yn-,+2Yn = -2- + i;Yi 
y= n-1 n-1 
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nriu,bri. n-u zwrf?ti uw4wp11w4Cibpti ptJLJ.Ci t: 

UCihw4.wuwr,whbn uwljwr,riw4Cibr,n4. UjWhwJtiCi ritiCiwunlJwJh 2WflEh 
un2hCi UW4Wflf1W4[! hw24.wr,44.mu t hblllL.JWL pwCiwoL.n4.. 

- (y1+ Y2)t1 + (y2 + y3)b + .. . + (yn-1 + YJtn-1 I,(yi + Yi+1)t 
Y= 2(t1+h+ .. ·+tnJ = 2I\ , 

nf"IU1bfl ti -Ci uw4wp11w4ubrtJ uti2L.. [!LI4WO ctwLlwuw4whwu,4.w6tJ ubompJmCi[J t: 

Vh2hCi pwgwr,owlj hw4.bLw6h nr,n2mu[! 4wlllw114.mu t 211pwJwljwCi 
pwgwr,owlj hw4.btw6br,p hnuw(i 4.flW. 

n-1 
_ I,6i/ i- 1 _ 

6 = i=1 Ljwu 6 =Yn-Y1, 
n-1 n-1 

nriu,bri. Yi , y n -[! 'inCiwun4wJti ZWf"lf?ti wnw2t,u Li. 4.bp2tiu uw4wp11w4Cibp(j b(j ; 

Uun UjWhw6nCibr,ti 4.w6wnEh un2hCi mwr,bljw(i pwgw11llw4 hwLlbLWOO 
- 760 - 1651 - 891 

1999-2003pp. hw4.wuw11 t' 6 = - = 190 Ljwu 6 = = 190 LILLI . 
4 4 

UjWJUWUWLjwCi mnur: 
Ulf/1 tl/Jp/10 f.11Wf}tl/w0 f.11btium nr,n2 4.mu t uti2tiG br,LJriwtwLt,wljwCiti 

pw(iwoL.n4.. 

f w=r;;/K1 ·K2 ·K3 ·K4 · ... · Kn =JTIKw Ljwu Tw=n-'{Yn , ·v X, fy, 
Y· npwbri. K i/ = - 1 

- zri.pwJw4wCi wO"t, qnriow4t,gCi t. 
w/ i-1 Yi-1 

m-u· w6ti llll:iuUjbf"ln pnLJ.u: 

UOhwljwuwf}whbn dwuwGwlJti uwljwr,riw4Cib11n4. ritiCiwutit.iwJh 2wr,
emu wan uti2tiCi mbUUj[! hw24.wr,44.mu t LJ2n4.w6 uti2tiu br,Ljr,W[WtpwljwCiti 
pwuwol.tn4.. 

-T - E~K t, K t2 K t" . 
w - 1 · 2 · · · · n · 

nrwbri_ t -(j ctwuwuw4ti un2w4wJf1U t, nrn [!Uf:)Wgf?nLU UjWhUjwCi4.mu t w6t, 
u,t.l.JwL wbuum, 

I, t -ff ctwuwCiw4whwu,4.woCibptJ qmuwpu: 

Vbr, or,nGwljmu uuti UjWhw6nCib11h 4.wawnEti wati un2tiu mwr,bljwCi 
mbullj[! 2000-2003pp. hw4.LUuw11 t· 
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T w = Vo.905 . 1.979 . 1.026 . 1.009 = V1 .853 = 1.167 

- ~ 1 6 51 4 ,-:;-;;;::;:; . Ljwu T = 4 -- = t,1 .853 = 1. 167 Ljwu 116.7%-ti . 
w 891 

~wlfb,wlf/J ll/Jp/10 f.11Wf1bf/w0 f.11bl1U/O umwGmu bCi w6h uh2tiG mbilUjhg 
hwCibLn4. 100%: Ubr, or,tiGwljmu wJCi hw4.wuw11 t' 

T hwtl = T w - 1 oo = 116. 7 - 1 oo = 16. 7% : 

'l~Ciwd~~wJ~ cwrflir~ dcw~llwCi l. lllirLlllbnLpJWCi hCiwrfCilirn: 'lpuw
utilJwJti 2wr,pbflti 4.b11Lm6mpJwCi dwuwCiwlj b11pbuCi wnw2wumu t 2w11-
pb11ti unwljguwG wCih11wdb2lllmpJnLCi[!, WJutJupG' tr,L.mJptJ tflntflntum
PJnLCi[! pGmpwq.pnfl br,Ljm L. wl{bth 2WflEbfltJ unwtlnrmu[! ublj 2w11ph: 
VnwljgnLUCi wGhr,wdb2m t WJG iltmwbpmu, b[lp 2w11eh uwljwpriwljGbfl[! 
hWUWflflbLti ~bG' ljWUjl{WO. lllW!1W6EWJtiCi, qb[lWlllbu~wljwu ljwu 4wquw
ljb[1Uj~w4wCi tflntflntumpJmGCibriti, hw24.wr,4uwCi ubpnriwpwGmpJwu Lt,n
tflntumpJwCi hblll : <+nJnLl'.)JnLCi muti ritiGwunljwJti 2w11ebfl[! hwuwriribLh lllbU
Eh pb11btm up EWCih brt wuwlj: 

Or~Ciw~: Vwrq br,pg ubljmu w llf1JnLCiwpb[1wljwCi WflU1Wf1flW upti [!uri
hw Cimr 6w4_WL[! (tflwulllwgti q.n116n11 q.Cib11nLl) pGmpwq.114.mu t hbU1l.tJWL 
U14JWtGbr,n4.. 

wu 
Upri.JmCiwpbJ1w4wu 

WJ1Ull.UflJ1WUI?t, 1997 1998 1999 2000 2001 2002 2003 
ow w (jb 

lfwriqnhnu 20.1 20 .7 21.0 21 .2 
uwhuwuGb11mu 

lfwriqt, Gnri 23.8 24.6 25.5 27.2 
uwhowGGb nLu 

'lpuwunljwJp 2Wl1El! hWUWf1[1bLh lllbuph pb11btm UUjWlllWLjn4. n11n2bCip 
b114m 2wppbr,ti uwljWflflWljubr,h hwpwpbr,wljgmpJwu q.n116w4tJg[! 2000p. 
hwuwp. 

23.8 =1 .12: 
21 .2 

Unw2tiG 2w11eti uw4w11t1wlJub110 pwquwlljwlflljbtn4. wJri q.n116wljgn4., 
uu,wumu bCiE f1flWCig hwuwrir,bttJmpJnLU[! b114pnr,ri 2WflEP uw4wr,riw4-
Cib11h hbu,. 

1999p.· 20.1 ·1.12 = 22.5, 
2000p.· 20.7 ·1 . 12 = 23.2 , 
2001p.' 21 .0-1 .12 =23.5: 

LiJUUjbu' umwg4.bg uwr,qb11hg ubljh W!1f1JnLUWpb11w4wu W!1lllWf11lWU
Eh [!Cit1hwCimp OWL{Wlh flnuwutit.iwJh hWUWf1flbth 2WflE[! (tflwumwgti q.nri-
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6nf'J. qCib11nt.l , hwUWUJWUlwutuwG mw11t,Gb11t, 4wnmgt.lw6Ent.l L. ubf)nl'].w
pwCimpJwup) Gn11 uwhtlwGGbflp 2112wGw4Gb11mu. 

1997 1998 1999 2000 2001 2002 2003 
22.5 23.2 23.5 23.8 24.6 25.5 27.2 

'lt,Gwtlt,4wJti 2Wf1Ebflp ut,w4guwG hw2n1111 brtwGw4t, t,uwum[! 4wiw
Cimu t G11wCimu, nri WJCi mw11i.tw uw4w1111wl.JCibfl[!, n11mu 4wmw11t.lbL bCi 
lflmflntumpJmCiCibfl (ub11 011t,Gw4mu 2000p. uw4wri11w4Gbfl[!, wiutiCiECi. 
21 .2 Li 23.8), [!Ci11mCii.tmu bCi 100%, t,u4 uJmu uw4w1111w4Gbf10 t.lb11w
hw2i.tw114t.lmu bCi LJ1nljnuCibrint.l WJl'J. hwuwUJwLI1wutuwCi uw4wriri.w4ub11t, 
hwubuwLJ1 : U11111mCiEmu umwgi.tmu t hn6 2w11E: St.lJwl brtwCiw 4Ci oqmw
qn116bLnt.l ubfl 011t,Gw4t, hwuw11, umwCimu bup hbml.tJwl 11tiGwup4w1ti 
2Wf1PO-

Smowuj,7 1997 1998 1999 2000 2001 2002 2003 
Upmw1111wu12ti 

[)u11hwunq1 6w- 94.8 97 .6 99.1 100.0 103.4 107.2 114.3 
LJ.ww uwriqj, Gnri I 

I 

uwhow(i(ibnnu} : 
I 

'ltiliwllti~wJti cwrfti hllllliw~wli stlilltligti pwgwhwJsnLL1D: 'lt,Ciwut,-
4wJti 2w11pb11mu b11limJpt, qwriqwguwCi ht,uCiwljwCi mbCi11bGgt, mumuCiw
ut,11mp1wu dwuwCiw4 oqmwqn116t.lmu bu UlWflpbfl hCiWflECibfl Lt ubpn11Gb11 : 

'lriwCigt,g ub4[! tl/lpwf/w;pbf1/I /un2nJ1wgtlwli tlbpnf)li f: St.lJwl ubf)nrJ.Q 
ht,uui.two t wJCi dwllwCiw4t, hwmt.lw6Cib11t, tun2n11wguwu t.lflw, nrinug 
t.lti11wpb11mu bCi ZWflEP uw4wri11w4Cibfl[! : 011t,Ciw4 w11mw11riwCiet, wno 111w 
~n•1.Wf14tlwu ZWflPC! Lt,ntuw11t,Cit.lmu t Wfll11WrJ.flwupt, wuuw4wu f)nf'J.w11 4-
uwu ZWflpnt.l 1..t WJLCi: 

=iw2nri11 huwripCi t' uwhn'l tl/lp/lli/1 tlbpnfJ[!, nrit, tmpJmGQ 4wJwunu.l t 
nrin2w4t, dwuwCiw4whwmt.lw6Gb11t, 1.pwumwgt, pwgw11~w4 l!lt.lJWLUbfl[! 
tlt,2t,u pt.lwpwuw4wGGb11nt.l 11-11wCig 1.pntuwritiub[m tlb2: Lft,2t,GCib11t, hw2-
t.lw11l.Jo 4wmw11i.tmtl t uwhbLm briwCiwl.Jnt.l, WJut,Gpu· hw2n1111-wpw11 hb
nwgGbLnt.l uwhbtm [!CiLJ1flt.lw6 dwuwuw4whwmi.twot,g wnw2t,u uw4w11-
ri.wtm Li [!Cif'lqfll.Jbtnt.l hw2n1111C!: 

Ortiliw~: ~bnCiw11l.JmpJmGmu tt.lWgEti L'ibEbCiwub11t, WflUlWf'lflnLf)Jwu 
2002-2003pp. 15 wtlui.tw l!lt.lJWLUbflti ht,tlw[i t.lflW 4WLI1WflbL 2Wf1Eti 
hw11pbgmtl b11bpwG11wtlJw Lt ~n11uwCi11wtlJw uwhnri tlt,2t,ut, 1.'ibpn11nt.l 
(wrumuwlj 7.2): 

'-l.bflgGbtnt.l wnw2t,Ci bflbE wtlui.tw l!lt.lJWLCibfl[! hw2i.tw114mu bCie 
b11bpwG11wtlJw qmtlw11Gb110, pulj hbmwqwJmu· tlt,2t,CiCibflQ. 
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y
1 
= 155+163+167 = 485 =161 _7 

3 3 

- _ 163+167+131_461_15371 [i · 
Y 2 -

3 
- 3 - . u WJL . 

Uwhbtm tlt,2w4WJP[! l.JwflbLti t.lb11gCibt GwL. qmJq (~nriu, t.lbg Li wnG): 
UGri.wllCibflP qnLJq pt.lnt.l uwhnf'J. tlt,2tiCit, n11n2mllQ 11dt.lw11wumu t G11wCint.l, 
n11 tlt,2tiGC! t.lb11wpb11mtl t tlt,wJu b114m dwuwGwljwhwmi.twoubflp tlb2l!lb
f'J.tiG : n11UJbuqp t.lb11wgi.tt, WJI']. Ulbf'J.WZWfld[!, 4WU1Wflt.lnttl t 4bCil!lf1nuw
L{n11nul, wJupCipu· llt,2tiuGb11t, hptlwG i.triw tlt,2t,Gt, n11nzmu· umwgi.two 
uw4w1111w40 n11n2w4ti dwuwGw4whwm4wot,G t.lb11wq11btm uUJWl!lW4nt.l: 
LibGm11nGwi.tn11uwG hwuw11 hw11l.Jwi.tn11 t n11n2bL uwhnri qmuw11ubf1Q, WJrJ. 
qmuw11Gb11t, hpuwCi t.lflW uwhnf'J. uti2tiuubf10 Lt tlti2tiGGbflp uti2t,Ciubf1Q (7.2 
w1rumuw4t, 4-1111, 5-11111..t 6-1111 uJmubfl[!) : 

Uf'J.jhLUW4 7.2 
Latwgf~ lltftCiwCitr~ wrswqrnL11JwO q~OwlI~(lwCi L 

uwhn11 ll~2~CiCitr~ hwr.atwr(l[! 

I Uut,u LLJ.wg- bpbj?WU- trib11wG- '.JnriuwG- '.Jnriuwu- '.:>nriuwu- I 
I 11'1 ub- llWUJW l'}WUJW llWUJW 'lWUJW uw- llWUJW uw- , 

12b[iw- uwhnri uwhnri uwhnri hnri uti2t,[i- hn11. ut,2t,[i-
. (ibf'l , qnLOWf1·, uti2tiu- qmuwp- Gb11 (t~bu- (ibp ,~bu- I 
hwq. (ibp Gbp Cibri II1(1nuw- U1(1nuw-
hwr.n unnuw6) unnuwo) i 

u 1 2 3 4 5 6 J 
1 155 - - - - - I 

I 

2 163 161.7 154.0 I - - - I 3 167 485 153.7 - 154.8 154.4 
4 131 461 152.0 616 150.8 152.8 i 
5 158 456 145.3 619 141 .5 146.2 

I 6 147 436 145.0 603 145.0 143.3 
7 130 435 140.7 566 137.5 141 .3 

! I 8 t45 422 134.3 580 135.8 136.7 
I 9 128 403 137.7 550 143.0 139.4 l 
I i I 

10 140 413 142.3 543 146.8 
I 

144.9 I 
I 11 159 427 153.0 572 151 .5 149 .2 I i 12 160 459 155.3 587 154.0 

I 
152.8 I 

I 13 147 466 152.3 606 155.5 154.8 I 14 150 457 154.0 6'16 - -
! I - - -... 15 165 462 622 i I 

flw11qwgtlwG ht,tlCiw4wG mbGribGgt, pwgwhwJl!lUWu wnw~bL 
wr111-;mGwt.lbm brtwGwlju t' £/bf11nufwf/wfi hwfJpbgnul[!, nrti t1bUJEnL15 
ri.ruwut,4w;t, 2w11pr1 tlwljw1111w4GbrG WflLJ1WhWJlilt.lml.'i b(i ctwl'iwuw4r 
~mCi4gt,wJp LJ1bUEnL[. y 1 == f(t) : 

'-l.bf1Lm6w4wCi hwflpbgmL~(l 4w11nf'J. t 4wLJ1wr,t.lbl gwG4wgw6 nwgt,n
UWL pwquwG11-wuni.t: :hmG4gt,wJr QUUlflnLJ:)JnLU[! 4WUlt.Uflt.lmtl t Ult.lJWL 
bflunLJPP OflpUWiWlpnLJ:)JnLUUbflp pumJpt, [tbfltnLOnLJ:)JWG ht,uwu t.lr w: 

'lt,UlWf14bCip mritif'J. qoni.t t.lbflLnLOwljwG hwflpbguwCi ubpn11t, 4t,rw
nmll[! {hptlGw~wCi upUlmllCi w11mwhwJU1btm hwtlwfl) hbml..iJWL 011tiuw4t, 
ht,tlwCi i.t11w: 
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OrftOw~: Urumuw4 7.3-nul pbpqw6 t:;Ci uwpqnul 4wpt, wplllW'l m
f}JWCi 11tiCiwut,4wJ'1 1999-2003pp. 1:iLw4b111wJt,Ci Lt hw2qwpi·wJh(i 111/w _ 
(ibp[!: Li I' 'iJ l 

=I ,
1 

Urumuwlf 7 3 
wl{wuwnlwfi 111wrwlltsrtrjl nrncllwfi ttwl(liswJjlfi l. · 

hwcttwrl(wJjlfi sttJwtritrn 

Swpp lJLG. 111 t t2 ty Yt Y-Yt (y V1)2 
1999 13.3 -2 4 -26.6 13.02 0.28 0.08 
2000 13.5 1- 1 -13.5 13.94 -0.44 0.19 
2001 14.8 0 0 0 14.86 0.0 0.00 
2002 16.1 1 1 16.1 15.78 -0.32 0.10 
2003 16.6 2 4 33.2 16.70 -0.1 0.01 

I 74.3 - 10 9.2 74.30 - 0.38 

_:ti~wu'14wJti 2w11eG mrttirt q6nll hwpf}l:igGbLm hwtlwp oqrnwqnp6mu 
bCi Yt - ao + a,t hwqwuwpmtlcr <DnEpwqmJG _pwnwlfmut,Gbpt, tlbf}nrm 

111WLPU t ao Lt a1 UJWpwtlbmpbpp n11n2tlwu bplfm CinpllwL hwqwuwr,mu
Cibpp hwtlw4wpq[!. 

{
nao +a1It = LY 
80It + a1I.t 2 =I,ty 

nrnnbri Y -Ci' 'ltiGwtlpl.jwJti 2w11pti bLW4blllwJtiG i.'iw4w1111w4u t , 
n-G zwrflti wu11wtlubpti '*-Ir!, 
t -G dwtlwuwltti gmgwuti2 t. np[! u2wuw4L.tmtl t hbpi;iw4wG hwi.'iw11Cibpnt.! ul.juwo 
wtll:iGwgwoppg: OptiGwt.i· ' 

Swpti 1999 2000 2001 2002 2003 
t 1 2 3 4 5 

1wqwuwpmtlCibpt, hwtlw4wpq'1 tm6muu f}nLJL t mwLtiu umwCiwL a0 

U 81 UjWf1WUb111pbpp Wf1UlWhWJlilnlf}JnLCiCibp[! . 

_ I,t 2 
· I,y-It · I,yt ao--=-_..;,:::,..;.__:,~~ 

nI,t2 -{It)2 
' 

a _ nI,yt-I,t · LY . 
1-

nI,t2 -{It)2 · 

'lpCiwut,4wJti 2w11eb11mu hwlj_wuwptlwCi UJwpwtlb111pbpt, hw2t1.wri-
4muu 4WPbLti t CizwCiw4wtt,npbCi hb2111wgCibL: UJl'l Cit1jw111w4nlj_ ctwtlwGw4t, 
gmgwCit,2CibppCi (t) 111pqmu l:iCi wJCiUJput, wpctbECibp , npUJbuqp rwwCig 
qmtlwp[! hwqwuwp LPCiti qpnJp , WJutiCiEG' I,t = O: UJ'l 11bUJQnLtl 
hwtlw4wpq'1 hwqwuwpmuCil:ip[! 4mCibCiwCi hbmliJWL 111tueu. 
150 

{
nao = LY 
a1It2 = I,yt, 

nrimbl'ltJg' ao = I. y -G tipbCipg Gbp4wJwg(imu t 11tiCiwu'14WJP 2w11er tlr2r C1 
n 

uw4wf11'lW4C! ( y) , a1 = i ~: 
UGhpwctb2111 wpdbQCibpp hw2Llwf14C! 111plj_w6 t 10.3 wrumuw4mu: 

1wCipwqnulwpwJpG 1114.JWLCibpnlj_ n11n2mtl bG_p hwqwuwpuwCi L4Wf1W· 

ut111pbf1[! . 
a

0 
= 74·3 = 14.86 Lt a1 = 

9
·
2 

= 0.92 : 
5 10 

UP11JmCienul u111wCim~ bCiQ 4wf}'1 wp111w11rimf}JWG hpuGw4wCi 111bCi-

11bGgt, hwlj_wuwpnulu. y
1 
= 14.86 + o.92t: 

1wt.1.wuwpllwCi tlb2 mt11w11(lbtnll t-'1 [!GrymGw6 wpctbECibf1[! , hw2Ltwr-
4bGQ 11tiCiwuti4wJti 2w11Eti hwflf}bgi.two uw4wri11w4Gbp[!. 

1999f}: Yt=14.8G+o.92 ·(-2) = 13.02. 

2ooof}: y
1 
= 14.86 + o.92 -<-1) = 13.94 : 

tf}b zwrer tlw4wp11w4Gbp'1 f}PLlC! o.nqq t, WUJW dwtlwGw4!1 
gmgwG'12ti UJWJLiwGw4wG Ci2wGw4mll[! 4mGbCiw hb111l.tJWL mbuQ(} . 

Swpp 1998 1999 2000 2001 2002 2003 
t -5 -3 -1 +1 +3 +5 

t,Grn G2wGw4mll t, np ctwllwGw4'1 hw2t.1.wnmtl[! 111w11t.1.mu t 4t,uwu1w4-

Cib11nt.1.: 1t,uCiw4wG mbGrybGg[! (mpbG!l[!) gmJg t U1WL'1U, f}b tiG2UJbU bG hwuw-
4wriqtlw6 qnponGGbp[! lJ,ntuwq11mtl 11'1Gwllt,4wJ'1 zwpQP uw4wri11w4p 

· qpw, t,u4 111pbCi11'1 2m112 llw4wp11w4Gbp'1 111w111wGmtl[! LiGwgnri11wJpG 
qnp6nGGbp'1 wq11bgnLf}JWG 2wlf'IG t: UJG 4w(lbt'1 t npn2bL hl:iml.tJWL 

pwGwaLtnt.l. 

a 
1 

= ~ L (y ~ y I f -G· ll'12rG 12wnw4muwJ'1G zbl'lnLtlG t: 

Oqmwqnpobtnll oppGw4p mtltwtGbp[!, hw2Ltwp4bGQ 4wf}'1 wp111w

'1PnLf}JWG U1WU1WGLiwG gmgwGpz[!. 
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crt = ~ = .Jo.076 = 0.275 utCi . 1.11 : 

Sw1.11wCiuwCi hwpwpbpw4wCi !.WtflG t tfwflftwgftwJft qn{1owljftgf!, npQ 
hw24wr44mu t hb1.11L.JWL pwCiw~L.n4. 

O' 
V=~ : 

y 

Is=~ -100%, 
y 

nplllbf\ Yi-G 1.11wp4.w i-pfl wuui.J.w 41wu1J1wgt, uw4wp11w4G t. 

Y -cf ut,2t,G wouw4wG uw4wp11wtrn ob4 1.11wp4.w ljlllp4.w6f!ni.J.: 
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Or~Owta: 'lj,1.11bG11 wrumuw4 7.4-p 1.11l{JwtGbru: 

UupuGbp 

u 
,mCit.lwn 

Urumuw4 7.4 
9:>flnlWJfl WCfuwsnqlitirfl pfll(li [!US WllfluOtirfl 

PwCi4nrCibpp UbqnCiwJGmpJwCi 
PP4[!, UWpl) pGl)bEu, (Yi: y) -100% 

1 2 
620 76.8 

<l>b1.11pqwp 640 79.3 

Uwp1.11 710 87.9 

lil.411PL 730 90.4 

UwJj,u 880 109.0 

,m(lj,u 920 114.0 

,nqj,u 990 122.7 

Oqnuumu 980 121 .4 

Ubt.4lllbilpbp 970 120.9 

,n4mbupbp 870 107.8 

unJblipbp 740 91 .7 

'lb~1.11bupbn 630 78.1 

CGnwubGn 9680 1200 

Pbp4wo opj,Gw4mu 2Wl1EP uj12j1Ci uw4wpl)W4[! 4wqumu t· 

- I,y 9680 y = - = -- == 806.7 ,. 807 uwp11: 
n , 12 . 

620 
UbqnuwJGmpJwG j,G11beu[! hmG4wpj,Ci 4wqumu t 807 · 100 = 76.8% , 

tfibmp
4

wpj,Ci' 640 -100 = 79.3% L. wnCi : Uw4wJG ub4 mwp4w wuuw4wG 
807 . 

uw4wpr,.w4CibrD t.4wmwhw4wCimpJwCi mwr,pp t.4w1.116wnn4 wCi4umwhbLti 
bCi mwmwGmuCibrti opj,CiwlwtflmpJmCiCibp[! pwgwhwJmbtm hwuwp: UJI) 
j,u4 t.4wm!Swnn4, qnpoGw4wCimu mwmwGmuCibpj, opj,CiwlwtflmpJwCi 
pwgwhwimu1,UG hwuwr, oqm4mu bCi up ewCij, mwp4w wuuw4wCi 
mLJJwtCibppg (hj,uGw4wCimu bpbe mwpmg nl t.4w4wu): UJI) r,.bt.411mu 
Jnq1wewCi~mp wuu4w hwuwr hw24wp44mu t uw4wpr,.w4j1 up2pCi 
ubompJmGu bpbe mwp4w 4m114woen4, w1Gmhb1.11L. hw24wp44m,u t llJ12!1Ci 
wuuw4wCi uw4w[11)W4U bpbe 1.11wp4w 41.11p4woen4, L. 4b112wL4bu nrn2-
4mu t 1m11w11wCi~m11 wuu4w up2j,Ci uw4wpl)w4Gbpj, uin4nuwJj,Ci hwpw
pbpmpJmGu 2wr11ti [!Gl)hwGmr uti2tiG UW4Wfll)W4P Ci4w1.11uwup, WJUj,CieCi' 

Is = ~ -100% , 
y 

nplilbf\ Yi -G i-rll woui.J.w ot12t,G tlw4wp11wlJG t bpbf! t11wp4.w hwowp, 

Y-c!' [)G11hwGmp ot,2t,G wtluw4wG uw4wp11w4[) bptif! lllWf14.w ljt11p4.w<'.JJ?nt!: 
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ULimuGwLm6m~JmCiubflp PPL![! UbqnGwJGmp-
Uot,uGbp b[ll:i.Q UlWfll{W JWU pGf'lb.Qu, 

2001 2002 2003 tl'12'1G[!, Yi (Y; : y) · 100% 

=lnLGt.lwri 195 158 144 165.7 122.4 
<Dbmpt.lwri 164 141 136 147.0 

I 
108.6 

UW[lUl 153 153 146 150.7 111 .3 
U1.4ritiL 136 140 132 136.0 100.4 
UwJt,u 136 136 136 136.0 100.4 
~mGt,u 123 129 125 125.7 92 .8 
=lnqt,u 126 128 124 126.0 93.1 
Oqnumnu 121 122 119 120.7 89.1 
Ub1.4mtiopl:ip 118 118 118 118.0 87 .2 
=lnljmbupl:iri 126 130 128 128.0 94.5 
linJbopbp 129 131 135 131.7 97 .3 
'll:iUtnbJfobn 138 141 139 139.3 102.9 
Cwri11ti uti2tiG 
llwuwnnwlm 138.7 135.6. 131.8 135.4 100 

'Tlwpq uti2tiCi pLJ.wpwGw4wGjl triwGw4nLI. Yi wpdbpGbpQ utnwGwLm 
hwuwn 4wtnwpbCif! CinLJCiwGmG wujluGbpt, tlw4wp11w4Gbpjl uti2tiGwgmu. 

1nLCiLJ.w11 y = Yhmlitl.2001 + YhnLfitl.2002 + Yhmfitl.2003 
3 • 

ct>btnpLJ.wp y = Y <I>ll11111.2001 + Y <I>t.11111.2002 + Y 0t111ri.2003 
3 . 

'lh4Ulhllpbp -y = y 11b4U1.2001 + y 11b4U1.2002 + y l'\b4U1.2003 . 
3 . 

npnzhCiE 2w11pti JnLpwpwCi!.fmp wlluLJ.w uti2tiG uw4w1111w4Gbp[!. 

~mCiLJ.wp y = 195 + 158 + 144 497 = 165 7 . 3 3 . ' 

- 164 + 141 + 136 441 
ct>bmpLJ.wp y = 

3 
= 3 = 147.0 la wnCi: 

UJCimhbmL. hw2LJ.wp4L{wo llti2tiu wtluw4wCi llw4wp11w4Gbpjl hjlllwCi 
tlpw npnzmll bCiE [!Cil)hwCimp llti2tiCi llw4wJ11)W4[!. 

npu,bri_ n - wllpullbpt, pt,4G t: 
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V = r.:i = 16:;·a = 135.4. 

! 

I 
I 

I 

CG11hwGmp llti2tiGti llw4wpl)w4[! 4wJ1bLll t npnzbL CiwL. llti2tiu tnwpb-
4wG uw4wpl)w4Gbpjl hjlllwG LJ.pw. 

'i= LYi = 138.7+135.6+131.a = 406.1 = 135.4 
m 3 3 ' 

nrmbri. m - mwpt,Gl:iriti pt,4G t. 
Yi -2wrie'1 ll'12'1G mw11b4wG uw4wririw4(1: 

4.bp2w~l:;u npnzbGp ubqnGwJCinLJ}JWG jlGflbpuGbpG [!ULn wlljluCibpt,. 

165.7 
~mGLl.wp 18 = -- · 100 = 122.4% 

1 135.4 ' 
147.0 

ct>btnpLJ.wp 18 = --· 100 = 108.6% L. WJLu· 
2 135.4 . 

tf}b mwpbgtnwpt, zwppjl llw4wnflw4Gbpo flpuL.npmu bCi wl'.ibtm 4wu 
G4wqbtm ujltnmll, w~w ubqnGw1jlu tnwtnwGmuCibpt, [Wltlmtl[! 4wmwp-
4mu t mpjlz llbf}n11Gbpn4, npnGp 4pwgwnl:iG wl'.ijl ujlmuwG wq11bgm
f}JnLGQ: 'lpwGgjlg llh4C!' if!JflL mdwljwfJ hwflp!JgJlwfJ t;,zwfJwljfJ t : · 

•-H:iplmow4wG hwppbgllwCi l:irtwGw4t, 4t,pwnuwu dwllwuw4 hw2-
4wp4ul:ipjl hb11pw4wGmpJmG[! hbtnL.JwtG t. 

1. 1w2L1.w114mll bG Jmpwpwu!.fmp wlluLJ.w hwppbg4wo llw4wpflW4-
ubpG QUtn hwuw~wtnwutuwu Ll.b11Lmow4wCi hwLJ.wuwpllwG, 

2. nnnzmll bu 41wumwgt, wuuw4wu (bnwlluJw4wJt,Ci) llw4w1111w4ubpjl 
hwpwpbpml}JmCio flpwGg hwllw~wmwutuwG hwpJ:)bg4w6 tnLI.Jwtubnt, 
Ci4wmuwup· tnn4nunLI.. 

Y; _ ::.-· 100-U1 , 

Y1 

3. npnzmu bG WJfl hwpwpl:ipmpJmuuhnt, ut,2t,ua umiuwGmG wut,u
Gbpjl hwuwp tnn4nunLJ.. 

npmbrt n-[! GmJGwGnLG wut,uGbpp pt,4G t. 

4. utnwgLJ.wo 12 wlluw4wG 4wll bnwlluJw4wJt,Ci hwpwpbpw4wCi 
tlb6ntpJmGGbpjl ( D;) hjlllwG LJ.pw hwz4wp4mu bG [!Ci11hwGmp ut,2j1Ci 

wuuw4wG uw4wp11w4a ( D1 ). 

· 5. t.lh112w~l:iu nnnzmu bG ubqnGwJCimpJwG t,G11beuGbpQ hl:itnl.tJWL pw
uwaL.nLJ.. 

I.S5 



Is=~: ·100 4wu 18 =[I!i -100] : n, 
Yi, 

nrnnbri Yt, -Ci 11~Ciwup4wJti zwppp hwppbgLl.w6 llw4WJlf'IW4Ci t. 
n -c!' unLJGwGmG dwuwCiw4wz112wCiGbpp 4wu lllWppGbpp PPLI.Q : 

OrtiDwlf: ={wJ1J1Gj1 hG pwriwpmu tth4lllf1wtGl::i11q.'1wJj1 u1.1.1wnowG 2000-
2002pp. hnwuuJw4wJj1G pwgw116w4 uh6mpJmGGbnn: n11n2bL ubqnGwJ
GmpJwG t,Gri.l::ipuGb11t!' uwjuo11np pwgwnl::iLnt.l wl.St, tlt,1J1mu[): 

'-lb11tm6w4wO hw11pbguwO {m11t,11 q.6n4.) Wfll').JmGpOl::ino t.. ubqnGwJ
OmpJwO '1Gri.l::ipuOb11'1 hw24.w1140 Ob114wJwg4.w6 t 7.6 wrumuw4mtl: 

U11Jmuw4 7.6 

Swp~t.. <I>wuinwgp Sbuw4wG UbqnGwJCiOLPJWCi UbqnuwJCimpJwG 
bnwu- uw4w11- uw4wp- p Ci,ibpuCi QUUl UlWf1- tJCiribpuG QUUl GnLJCi-
UJW4 riw4Cibp, riw4GbJl Ll.w JmpwpwCiump wGmCi bnwuuJwt.iti. 

hwq. Yt, bnwuuJw4p 
[ r!i -100 l n 4ll.rn-d, (Yi :yi.)·100 

Yi Yt; 

2001 
I 340 260.1 130.7 136.1 
II 170 263.9 64.4 62 .0 
Ill 180 267.7 67.2 66.6 
IV 375 271.5 138.1 135.5 
2002 
I 390 275.3 141 .7 136.1 
II 160 279.1 57.3 62.0 
Ill 190 

I 
282.9 67 .2 I 66.6 

IV 385 286 .7 134.3 

I 
135.5 

2003 
I 395 290.5 136.0 136.1 
II 187 294.3 63.5 I 62.0 

1 111 195 298.1 65.4 66.6 
1V 405 301 .9 134.2 I 135.5 ! 

N111w- I 
ubun 3372 3372 1200 i 1200 

UbqnGwJOmpJwG j1u11bpuGb11'1 hw2[!w114uwG WJU GmJO uhfml)wpwOm
pJmOG oq.mwq.nri6[!mu t Gwl.t uwhnrt li'12'1Gti uhpnl)p 4ti11wmlwG c.+wuw
Gwlf n111.1.1bu ubqnGwJ'1P WLPQP 4.britm6w4wG 6l.t, bnpbuG oq.mwq.np64.nu 
t hwl.j_wuwnuwO hbml.tJwt lJlbUQQ. · 

m 
y

1 
= ao + I (ak cos kt+ bk sin kt), 

k=1 
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I 

I 
I 
I 
l 
I 

I 
I 
I 
I 
! 
! 

_J 

a0 =-
2
1
IY, 8k=I}:ycoskt , bk=II,ysint, 

n n 

n11uib11 k - bnwCi4JmGwtwLj1w4wG pwquwCiriwuti hwJ1unGp4wJti 62uimp1wG wulllp-
6wCiG t, t-G' dwuwGw40: 

UJI'). hw4.wuw11muO '111bCit,g Ob114wJwgOnul t l>mpJbt, zwnpo, nr1J1brt {t) 
w11mwhWJ1J14.mtl t 2wnw4.11wJt,O tWtfmt.l 4wll wu1J1j11.SwGGbpn4.. 

r UllhuCibn It) 1 2 3 4 5 6 7 8 9 10 11 12 

l GwnwL.1.11.w- 1t 1t rt 21t 51t ?rt 41t 3rt 51t 111t 
7t - - - -I JtiG ~wLjinLI. 0 - - - - - -

6 3 2 3 6 6 3 2 3 6 

Uulllp6wCi 0 30 60 90 120 150 180 210 240 270 300 330 
I 

Uw4w1111w4 Y1 Y2 Y3 Y4 Ys Ys Y1 Ya Yg Y10 Y11 Y12 

' 

Un4.n11wpw11 :bmpJbj1 2w11pn4. hwppbgGhtm l').bl.l.lQnLO hw24.w114mu bG 

2nriuj1g ni wt.lbt hw11tlnGt,4Gb11, wJGmhbmu nnnznul t. pb hwptlnGt,4Gb11'1 
nnpwG p4.n4. LWt.lwq.nLJGu 4wp1J1wgntt.lti 2wnpt, uw4w11ri.w4Ghr'1 tfimtm-
tumpJwG 1.1.1wrpb11w4wGmpJmGo: · 

Opt,Gw4· bpb k = 1, w1.1.1w :bm(1Jbj12Wllfl0 4mGbGw hbml.tJWL LnhUQ[! . 

y
1 
= a0 + 81 cost+ b1 sint , 

k = 2 l)bl.l.lQnLu· 

y
1 
= a0 + 81 cost+ b1 sint + a2 cos2t + b2 sin2t : 

'.bmpJbt, 2wngt, hw4.wuw11tlwri L4Wl1Wtlb1J1flbl10 n11n2mu hG hhLnl.tJLUL 
pwGwal.tl::ipnl.j_. 

80 
= IY, ak = 2}: ycoskt , bk= 2Iysinkt : 

n n n 

OrtiDwlf: 8mJg lllWGQ l>mrJl::it, 2w11pn4. hwppbgmuo pwriwJ1ti q.Jmrt
t3!:)bf1pubrt, 2m4wGb11mo 4wp1J1n~tiLti 4.wnwngt, 4.bpwpbpJWL 1J1ll.JWLuh11'1 
hj1uwG 4.fllU {W'lJnLUW4 7.7}: 

U11Jmuw4t, hwunwq.muwpwJt,G lllll.JwLCil::int, ht,uwG t.lrw nrrnzt;Gg 
wnw2t,G hw11unOt,4t, hw4.wuw11tlwG 1.1.1wnwub1J1pbp[!. 

ao = I,y = 469 = 39 _08 , 81 = 2I,ycost = 2{-20.66} = _3.44 , 
n 12 n 12 

b
1 

= 2I,ysint = 2-53.68 =B.SS: 
n 12 

npllll::i'lti9· Yt = 39.08-3.44cost +8.95sint: 
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Ulltw 

1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

U11.Jmuw4 7. 7 
~wrsn~tlLtl Ltwfiwnftl qtJOwlltil(wO I. 5>nuJl:itl cwrftl hwLtwuwrllwO 

hwllwl(wrQtl 111wrwllbsrbrt1 hwcLtwrl(ntll(! 

'-lw6wn4bl t , y -cost y -sint Yt 
Ln , V 

2 3 4 5 
30 30.0 0 35.60 
40 34.64 20.0 40.51 
43 21.5 37.24 45.11 
54 0 54.00 48.03 
67 -33.5 58.02 48.55 
29 -25.11 14.5 46.53 
35 -35.0 0 42.52 
34 -29.44 -17.0 -38.25 
45 -22.50 -38.97 33.05 
35 0 -35.00 30.13 
29 14.50 -25.11 29.61 
28 24.25 -14.00 31 .63 

CGriwllb(jn 469 -20.66 53.68 469.52 

LiJll hw4wuwpllwG tlb2 u,briwru1btn4 cost L. sint wpctb12Gbp[! (hw-
4bL4wo 12), uu,wCimtl bGJ;? 4wtSwn4wo 4wpu,n~tiLh J;?WGw4h u,buw4wCi 
wpctbJ;?Cibp[! Yt (u,bu 7. 7 wll..)muw4t, 5-1111 uJmCiu): 

bp4pn1111 ( a2:; 2I,y~os2t ,b2 :; 2I,\sin2t } L. pwpop 4wpq.t, 

hwpt.'inGt,4Gbp[! hwz4wp44nu1 bG GuwGwL4bu, L. 1111wCig wpctb12Cibp[! 
hw2n1111wpw(1 ut,wCimu b(i wnw2t,Ci hwpunCit,4t, W(l!JbECibpt,u : Pwg 
pnl'l.CibLn4 hwz4wp4Cibp[!, q.pwGgbCiE hwppbgtlwG hw4wuwpmu[!· hw24h 
wnGbLn4 bp4pnf1Jl hwptlnCit,4wCi. 

Yt:; 39.08-3.44cost + 8.95sint - 8.42cos2t + 13sin2t : 

,w4wuwptlwCi llb2 Lnbl'l.WJl(lbln4 cost, sint, cos2t. sin2t 4nCi4pbU1 wp
ctbJ;?Gbp[!, uu,wCimll bCif? 4w6wn4wo 4wpmn~tilh hwppbg4wo llw4wp11w4-
GbpCi [!UUl wtlt,uCibpt,: UJCimhbu,L. bp4m 11bL4J2bpt, hwllwp hwz4wp4btn4 

tlGwgn p~wJPG ~P uujbpu pwGb p~ l al,w,. = I (y; ; Y' f } 4wp bLP t hb tn~n,

J}JnLCi wCibL, pb l>mpJbt, 2w11f?h nr hwpllnCit,4wCi t w4bLh unu, 2w11J?h 
tpwuu,wgt, l1w4wp11w4Gbpt,Ci: 

'1t,Gwllt,4wJt, 2w1112bpt, mumtlCiwut,pmpJwCi ctwtlwCiw4 wnw 2w Cimtl t 
11t,L.GnLJG ctwuwCiw4whwu,4womtl qwpq.wgnl'l bpL.nLJpCibpt, wtSt, mril'l.mp
JwCi L. t,Gu,bCiut,4mpJwCi hwt1buwu,w4wG pCimpwq.pbpt, uu,wguwG wGhrw-
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ctbzu,mpJmG[!: 'l-w c'JbnJ? t pbp4mu 11t,Gwt1t,4wJt, 2wrJ?bpCi f!UfJhwOmfl 
(tlftwuOwftwO) hfttl.Rft pb(lblm 6wCiw~wphn4: 

'1t,Ciwl1t,4wJti ut, 12wCit, 2w11J?b11h bLW4bU1wJt,G tlw4w1111w4Gbr,n4 
nr,n24ml1 bG hwpwpbpw4wG llbompJmCiCibp' w6t, L. hwqbLw6t, pwqt,uwJt,G 
u,btl~bp[!: np~bu hwl1buwu,uwG pwqw [!Cit1mGwo ctwt1wGw4whwu,4w6[! 
hwG11bu t Q.WLPU np~bu w6t, uibu~bpt, hw24wp4uwG u2uiw4wCi pwqw 
JnL(lWf?WCiLJmri mumuGwut,p4nri 11tiGwtlt,4wJt, 2w11J?ti hwuwr, : 

Or~r.w~: 8mJg uiwGJ? 11tiGwut,4wJti 2w1112brti [!Cit1hwGmp ht,u12h 
pbpmu[! br,4m bp4pCibpml1 gbl1bGu,t, wpuiw1111mpJwCi U14JWLGbflp hhtlwG 
t1.rw (hwq. u,). 

1999 
45.5 
56.1 

2000 
72.4 
65.1 

2001 
95.2 
66.5 

2002 2003 
122.0 128.0 
65.0 67.0 

Pbp4wo 11t,Ciwt1t,4wJti 2wrf?bpt, pwgwpow4 uw4wp11w4Cibpt, mwppbr, 
wpctb12Gbp[! 11ct4wpwgCimll bCi «U» L. «P» bp4pCibpmtl gbubGuit, WflLnW
rJ.flnLP JwCi wnwCioCiwhwm4mpJmGGbpt, pwgwhwJLnmu[! : '1t,Ciwut,4wJ h 
2w1112b11h pwgwpow4 llw4w1111w4Cibp[! pbpbCiE uG11hwCimp ht,u12ti · n[1L4bu 
hwubuwu,tlwG uzu,w4wG pwqw [!Cit1mCibLn4 1999p. 

1999 2000 2001 2002 2003 
100.0 159.1 209.2 268.1 281 .3 
100.0 116.0 118.5 115.9 119.4 

S4JWLCibpt,g bpL.ml1 t. nr «U» bp4pmu gbubGu,t, W(1U1Wl'j.f1nLl3JmGG 
wCiQu11hwu, L. wpwq. w6ml1 t' tw4wGnpbG q.bpwqwGgbLn4 «P» bp4pt, wtSt, 
mbu~bp[!: ,wtlw11rbLn4 «U» L. «P» bp4pCil::ipt, gbubCimt, wrmw1111mpJwCi 
pwqt,uwJt,Ci w6t, u,bu~bp[!, uuiwGmtl bCi wnwpwuguwu qn(ldwftf,gf!, nru 
bp4pCibpt, qwpq.wguwG wnw2wGgmllQ (ub4t,g ubo) 4wtl bu,wuGwgm
~Jmu[! (ub4t,g tpnf?p) pCimpwq.pnl'l hwpwpbpw4wu tlbompJmu t. 

2.813 
Kwnw2 = 

1 
_ 1

94 
= 2.36 wGq.wu, 

WJut,G12G' gbubGmt, Wf1U1WJlf1nLJ}Jl"lLG[! «U» bp4pmu 1999-2003pp. 
qwpq.wgbL t 2.36 wCiq.wll wpwq., J?WG «P» bp4pmu: 

Cum ctwuwCiw4t, bpL.nLJJ}P qwpq.wgmuG mumuGwut,rl::iLhu hwtSwtu 
u.rnw2wGmtl t u,wppbp pn4wG11w4mpJwG, pwJg ut,tlJwCig hbui 4w~4wo, 
r-rhCiw tlt,4wJti bp4m 2w11f?bpt, uw4w1111w4Cibpt, 41n41ntumpJmGGl::ipt, 41ntu
L1wL44wompJwG wuuit,6wCit, q.Ciwhwuil1wCi wCihpwctbzu,mpJmu[! : UJfl 
t'JG11hl1C! Lm64mu t 4n12buwgl1wCi ubpn11Gbpn4. w) 11t,Ciwt.'it,4wJt, 2Wf1f?bl1h 
dw4wp11w4ubpt, , p) hwppbgt1_wo t1w4w1111w4Gl::ipt,g 1.J,wumwgt, uwl.Jwr
rtw4ubpt, zbl'l.mliCibpt, . q.) pwgwpow4 u,wppbpmpJmCiCibpt,: 

Unw2t,G bri.wCiwl.JQ tSpzu, t gnLJg U1WLPU bpL.mJpCibpt, tlt,2L. 4Wl.4C! 
uhwJCi wJu Jlb~J?mtl, bpb 1111wCigt,g JnLf1Wf?WCiHnLJ1nLll pwgwl.JwJmu t 
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wqmn4nnbuwgpwu, Wjupugu' 11tiuwtlp4WJP 2Wl1J:1P hw2n111).w4wu uw4wr-
11w4ub11ti tlp21A 4wll,lqw6mpJmuo: 

Or~(iwll: ,wuwpw4w4wu uuu11r ,l)pptlwJp ublfiw4wu wpmw1111wupp 
6wqwLti IA wutriwugubpp tirwgmtlpg umwgqw6 b4wtlnu.nubpp Lfim/rn
tumpJnLuubpp 2003p, mwu wtlu4.w qbpwpbpJwL lfl4.JWLGbpp hpuwu 4.pw 
4ppwnbL tlw4wpl).w4ub11ti 4nnbuwgmtlo' l)puwtlp4wJti 2wppbpp uti21A 
4WUIIJ twlfibLm Gutwmw4ml (wrumuw4 7.8): 

Urumuw4 7.8 
~nnbuwgt,wJti cinrbwltgti nrncdwli bLwltbswJtiO 

la hwcl.[wrltwJtili sl.[Jwtlibra 

Uu~u Ul::ilflwLiwG bljwununCibp 
WfllllWrJ.[lLUCi!!, WUj[lWCi!!Ubp~ x2 y2 

ULU , llflWU, ~pwgmu~g. 
X u1G. nnwu, v 

,nLCit.lWfl 1.3 0.7 1.69 0.49 
Cl'>blllpl[wp 1.4 0.8 1.96 0.64 
Uwpu, 1.5 0.9 2.25 0.81 
LiUJflPL 1.7 0.9 2.89 0.81 
UwJpu 2.1 1.0 4.41 1.00 
,nLCipu 2.2 1.0 4.84 1.00 
,mltiu 2.5 1.1 6.25 1.21 
Oqnulllnu 2.7 1.1 7.29 1.21 
Ub1.1.jU1bupbp 3.0 1.1 9.00 1.21 
,nuU1bupbn 3.3 1.2 10.89 1.44 

runwubGn 21 .7 9.8 51 .47 9.82 

=tw24.wp4bup 4nnbuwgpwJti q.np6w4pg1J hbmlAJWL pwGwolintl. 

xy-x-y 
r = : 

Ox · CJy 

Urumuw4 7.8-ti 1!14.JWLGbpntl n11n24.mtl t. np' 

xy 

0.91 
1.12 
1.35 
1.53 
2.10 
2.20 
2.75 
2.97 
3.30 
3.96 
22.19 

x:=2.17, y=0.98, xy=2.22, cr~=X
2 -x 2 =5,147-2.i72 =0.438 , 

cr: = y2 
- y2 = 0.982 - 0.982 = 0.02 , 

r = 2.22- 2.17 · 0.98 = 0.09 = 0_96 : 
.Jo.44. 0.02 o.094 

Umwg4.w6 4nnbuwgpwJti q.np6w4pg1J tunumtl t hwuwpw4w4wG 
uGG11ti ublfiw4wG wpmwl)pwG11ti li ppwgmtlpg b4wtlmmGbpp zwppbpp 
tlw4wpl).w4Gbpp tlp2li mrttil'\ Ii ubpm 4wutti tlwupG: Uw4wJG uplhli 'lti-
1.J1wp44.n11 2wrpbrti uti21i 4wutti ubpmmpJwG tlwupG hbmlimpJmG wGbLQ, 
hwp4wqnp t ummq.bL 'lPWGg w4.mn4nnbuwgt,wG: Uqmn4nnbuwgpwJti 
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w114wJmpJmu1J uwhtlwG4.nul t qnqq.wJpG q.6w1tiu 4w111t, 4nnbuwgt,w1t, 
q.npow4gt, up2ngml_. 

tpb 2WflPP 4.b112rG tlw4wpl).W4t, wpctbpQ PPi t 1!1Wppbp4.mtl wnw2pu 
tlw4w1111w4t,g , wutw , nriutbuqp mb11w2wpct4.w6 zwppQ i_4wp6wCiw , 11rwu 
4w11bLP t utWJtlwGw4wGnpbG wwgGb( IJUl).mGbLntl, nr xn = x1 : UJ'l 11bU1-

nmtl X1 = X1+1 li (Jx = Ox ' pwGp np 'lPWUp hw2~wp4qmu bG upliunLJU 
.J::' I t+1 

2w11eti hwuwp: UJ'lUIPUP LfinlfintumpJmupg hbmn witmn4nnbuwgt,w1h 
q.np6w4pgG QUl).mGmtl t hbmliJWL mbupQ. · 

Unw2pu 2w11EP w4.mn4nnbuwgpwJp q.np6w4gt, hw24.wp4uwCi hwuwr 
4wnmgbGg 7.9 wrumuw40: Urumuw4t, hwCipwq.muwrwJt,G m4.JwtGbpn4 
hw24.w114bup wuhpwctbzm ub6mpJmCiCibpQ. 

- I.xi · X1+1 - 49.2 -4 92 - - I.xt - 21 .7 - 2 17 (- )2 = 4 71 
X t . X1+1 - - - . ' X1 - - - . ' X1 . ' 

n 10 n 10 

cr2 =I,xf -(xi)2 :::: 51 ·47 -4.71 = 5.15-4.71 = 0.44: 
x, n 10 

'1pwCig wpctbpubpQ mb11w11pbCip w4.mn4nnbuwgt,w1t, q.n116w4gt, 
pwGwolip tlb2. 

_ 4.92-4.71 = O 48 . r - . . 
ax 0.44 

UJGmhbmli 4wmwpmu bup uuwuwmtiut hwz4.wp4ubp bp411npl). 2wppt, 
hwtlwp (wutriwupubpp tiriwgmupg b4wummGbp, y) Li umwumu bup 
ra = 0.5: 1bmn wnw2wGmu t wqmn4nnbuwgpwJp q.np6w4gp ubomf}JWLI 

y 

hwpglJ, npG ummJq. alinq 4.4w1mu t l).t,mw114muGbpp w4.mn4nnbLwg4.w-
6mpJwG w114wJmpJwG 4wu pwgw4wJmpJwG tlwut,G: UJll utwm6wnn4. 
wuhpwctb2m t hw24.wp4uwu ut,2ngnq umwgw6 Lfiwumwgp q.np6w4t,g
Gb11Q hwubtlwmbL wrumuw4wJpGp hbm (mb'u hw4.bt4wo 10): 

tpb 41wumwgp q.npow4gp tlbompJmCio ub6 t wrumuw4mtl Ciz4.w6 
1111w uwhtlwGwJpCi wpctbppg, wutw bqpw4wg4.mtl t , nr w4.LJ1n4nnbuw
gpwG q.nJmpJmu mGp: ru4 bpb Lfiwumwgp q.np6w4gt, ub6mpJmGQ Lflnpfl t 
wrumuw4w1t,Gt,g, wutw hwp4wqnp t hpwctwpt.J.bt w4mn4nnbuwgpwJh 
wn4wJmpJwG ht,utnpbqt,g: 
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Ubr, or,nGw4mu wLturn4nnbuwgnwJp qnr,6w4pgc] br,4m 11bumnu.'i tL 
ub6 t 11rwug hwtlWUjWUlWUtuwG wrumuw4wJ~U ubompJmGGbrtig: n = 10 
1.J P = 0.05 G2wGw4wLtimpJwG uw4wr11w4ntl (5%-ng uw4wr,11w4) witmn-
4nnbuwgpwJti qnr,6wlthm! ra 4wrnri. t upwJG hwr,Jmppg hpGq 11bL4pmu 
qbr,wqwGgbL 0.36-cr UJ11 L4WU16wnnLt tL hbu,i.JmpJmG t wrLtmli , nr 
11tiuwup~wJn UltlJWL 2wr,pbr,mu qnJntJ}JnLG mun witmn4nnbuwgpw, 
wJupGpG hwr,4wLtnr t hbnwgGbL witu,n4nnbuwgpwG, hbu,n wr,11bu 
hw2Ltwr,4bL 4nnbuwgpwJn qnp6w4pg[!: 

Urumuw4 7.9 
Ul{sn~nntiuwg~wJ~ Qnrtrw~g~ hwcl{wr~llwli wrunLuw~ 

Uutiu Ubljlwl.jwG Utiljlw4wG wri-
Wl'1U1W1"11'1WGQ, U1W1"11'1WUQ(! ub4 x2 X1 . X1+1 

llLG - llflWU, U1wnti u,briwzwn- t 

x, dml, ULU. l"ll'lWU, 

Xt+1 

=imu4.wr 1.3 1.4 1.69 1.82 
<I>bU1f14.Wl'l 1.4 1.5 1.96 2.10 
UwnU1 1.5 1.7 2.25 2.55 
LllllflPL 1.7 2.1 2.89 3.57 
UwJtiu 2.1 2.2 4.41 4.62 
=!mGtiu 2.2 2.5 4 .84 5.50 
=lmLtiLI 2.5 2.7 6.25 6.75 
OqnuU1nu 2.7 3.0 7.29 8.10 ' 
UbUjU1bupbr, 3.0 3.3 9.00 9.90 
=in Liu, b1fobn 3.3 1.3 10.89 4 .29 

t:2CinwubCin 21.7 21 .7 51.47 49.20 

. '1nu,wp4bGp 11nGwup4wJti 2wppbpmu witu,n4nnbuwgpwJti pwgwn
uwG bri.wGw4Gbp[! . 

~wf1pbgtfwr'! ilw/jwf1f/Wl/ubf1/Jg if,wumwgt, ilwf/Wf11Jw/jubf1/1 2brzmil-
ubf1/1 l/nnbuwgilwu hwuwp wGhpwctb2m t 4wmw11bt hbUli.JJWLQ. · 

1. ywu,wr,bL hwubuwu,Ltn11 2wrpbrti Ltb11Lm6w4wu hwrpbgmu QUU1 
gwG4wgw6 nwgpnGwL pwqwG11wup, 

2. nrn2bL 11tiuwup4wJti 2w11eti JmrwpwGL1m11 Lflwuu,wgp uw4w1111w Ltti 
2bri.uwG ubompJmG[! 1111w hwtlwL4wmwutuwG hwr,pbgtlw6 wr,ctbphg, 

3. 4wmw11bL umwgwo 2b11muGbpp 4nnbuwgmu: 
UJU 11bL4pmu mumuGwutirLlnri. 2wrpbrh un21.J, npUjbU 4WUjp ubpmm

J}JWG gmgwGn2, hw2Ltw114Ltmu t 2brzmilub[1/J /jnnbuwg/JWJ/1 qn(1r'!Wl//1gl}. 

Idxdy 
r =-.=====~ d,dy / 2 2 ' 

vidx · Idy 
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UJG pGmpwqpmu t hwubuwmtln11 11tiuwup4wJti 2wppbpp Lflwumwgti I.J 
11rwGg hWUWLljWUlWUtuwG hwr,pbgitwo llw4wr11w4Gbpp 2bri.muGbr,p uti21.J 
4wUjp wump!SwG[!: 

Swf1pbf1mp1muubf1/1 ljnnbuwgilwu dwllwGw4 iwlflitmu t wnwGc3nG 
11tiGwup4wJti 2wppbpmu llw4wp11w4Gbpp hw2nr11w4wG ub6mpJmGGb11t, 
u,wppbpmpJmGGbpp uti21.J 4wL4p ubpuimpJnLCi[!: SLlJwt l)bUjgnu.'i n11L4bU 
mumuGwuti11Ltnri. zwr,pbpp ut,2u 4wL4p ubpmmpJwCi gmgwGti2 hwGijbu t 
qwLtiu mwf1pbf1mpJmuub(1/1 l/nnbuwgf,wJ/1 q.nf1r'!wljf,gl}. 

I~x~y 
r = -.======= ti. , ti.y I 2 2 ' 

vI~x· I~y 

'1pGwup4wJti 2wppbpp LlbriLm6mpJwG ctwuwGw4 bppbuG hw11Ltwitn11 t 
hbmwqnmbL witmn4nnbuwgpwJti w114wJmpJwCi 4wu pwgw4wJmpJwG 
hwpg[! ni pb zwppp liw4wp11w4Gbpp up2u, WJL llllWGg uti2tiG 4wd 
hwppbgitwo uw4wrl'lw4pg 2bri.muGbpp up2u: 

LJGwgn1111wJtiG ubompJmGGbpp witmn4n11buwgpwJt, qnp6w4pg[! n11nz
itmu t hbUluJWL pwGwc3untl. 

ULtmn4n11buwgpwJti qnp6w4t,g[! 4w11nri. t hwzLJ.wrilttlbL ni upwJG hw-
111.JwG uw4w1111w4Gbr,t, uti21.J, wJupGpG' ub4 ctwuwGw4w2112wGnLt uibri.w-
2wrctttwo uw4w1111w4Gbpp , wn Gwu ctwuwGwltti utiwLtnpGbpt, gwG4wgw6 
pLJ.nLt mbri.w2w11ctitw0Gb11ti uti2u {m): Um mbri.w2wrctl:! 4n~LtbtnLJ. ctwuw
Gw4p LWCl, nrnzmu t 4nnbuwgpwJp qnp6w4gp 4wpq[!. wnw2nG 4w11qn 
(m == 1), bp4pn1111 4wpqp (m = 2) I.J wnu: 
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[ 

7.2. tulil}~rQbr L LtwrdnLpJnLQObr 

7.1. n11n2bL hbuilAJWL 1.U16w4wq.pw4wG gmgwOrzGbrr tfimtintum
f}Jnt.UQ pGmpwq.pnri. 11rGwut,4wJt, 2Wf1Ebflr t.nbuwl.jQ. 

w) pGwl.J!nt.J}JWG 1}4.WEWGwl.jQ {Jnt.flWEWULJnLfl 1.nw11t.1.w ul.jqpt, rwm
pJwup), 

p) q.Jmri.wgt,w4wG (~bflUbflWJt,G) t.nUL!lbumpJmuGbflr f}P4.Q (JnLflW
.QWUl)nlfl LnWflt.lW ul.jqpp 'lflnt.pJWUp), 

q.) pGwl.J!nt.PJWG w4.wG11GbflQ hwGflWLlJbt.nmpJwu tuuwJpwGl.jp ht,u
Gw1140b11mu (J m11wpwG!Jnt.fl 1.nw11t.1.w t.lb112tiG), 

11) 6G4.w6Gbflp p4.b11G QUt.n 1.nw11pGbflP, 
b) pGwl.Jint.PJWU l)flWUWl.jwG b4wumt.nub11G m 6wtuubrO QUt.n 1.nw11r

ub11r. 
q) WU,fflWUf>Ubflr IA 6wnWJnLpJmGGb11r Ulljwnnri.wl.jwG q.Gbrr tiu11bpuG 

QUUl wut,uGb11ti · ur pwGp lnWflt.l.W 4Lnflt.l.W6Ent.l.. 
t) uwG11w6wtu WlljflWU.QW2f12WGwnmpJwG pwztumuG QUl.n r11wguwu 

pnLnfl mri.pubflp, ubtfiw4wump1wG oubflr m UlWflpGbflp , 
Q) wztuwi.nnriubflr up2t,G wuuw4wu w2tuw1.nw4.w110G QUt.n u,Gu,bum

PJWG 6Jmri.b11ti· wnwGopu 1.nw11t,ub11nt.1., 
I}) UbEbGwzrCimpJWG Gn11 WlljflWGEWJt,0 WfllnWflflWGEti t.nbuwljWflWfl 

4zrnG WfllnWflflWGEr QUl)hwGm11 6wt.1.wtmu, QUUl t.nwppGbpp: 

7.2. ~WJt.nGp bG hbt.nlAJWL Ull.LJWLUbflQ uwpqp pGWl.J!nt.PJWO Pt.I.ti u 
ubri.flP WflUlWflflnlPJWU 4.b11wpb(lJWL. 

8mawGh7 1995 1996 1997 1998 1999 2000 2001 
I POwlJtmpJwO pt,L[[! 147.9 147.6 147.1 146.7 146.3 145.6 J 144.8 
I u,wribuljqpt,O, hwq. 
I uwri11 

I 

I Ubrwti wriu,w1111m- 57 .7 46 .2 48 .8 49 .6 51 .0 53.9 -
e1mun, u, 

n11n2bL. 
w) pGwqint.PJwO uti2tiG f}P4.Q JnLJlWEWLILJnt.fl 1.nwrt.1.w hwuw11. 
p) PLIW4inLPJWG ublj zGiti hwzt.1.nt.1. ubri.11ti W(lt.nWl'}[lnLpJnt.GG QUUl 

t.nwpt,Gbflp , 
q.) 11tiGwup4w1ti zwppbpp uti2tiu uwlJw1111w4ub110: 

7.3. l>ti11uw1ti wztuwrnnriubpp gmgwl.jwJpG f}P4.Q 2003p. l.jwqubt t. 
hmut.1.w11ti 1-t,u· 530 UWflfl, UWJlt.nr 1-tiu· 570, hmGpup 1-pG 520, 
Ublljt.nbupbflp 1-pG' 430, 2004p. hmG4.wpt, 1-t, u· 550 UWfl'l: n11nzbL '.ppfl
UWJP wztuwuinri.Gbpt, ur2tiG t.nwpb4wG gmgw4wJt1[j PP4.Q 2003p. hwuwr: 

7.4. Uw11qb11pg ubljp wnut.n(lWJt,G pwulJr w41.np4.Gb11r t.l.brwpbflJWL 
2003p. Jnl.JlWEWULJnt.(l wuut.1.w u4qpp 'lJlnlPJWUp hWJU10p bG hbuilAJWL 
Lnl.LJWLGbpQ . 
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n11n2bl wnli.1.nrw1rO pw04p w41.np4.0briti uti2tiG wuuw4wCi uw4wp-
11w4CibpQ wnw2tiG IA brilJ11nri11 bnwuuJwljGbrir, wnw2rO ljt,UWUJWljt, 
hWUWfl: 

7.5. ~wri.wpp tuOwJpwCiljbpmll pGwl.J!nLPJWCi wt.l.wCil)Cibflp uGwgn1111-
GbJ1Q 2003p. pCimpwq.114.mu bG hbt.nuJWL 1.n!.lJwtGbrnt.l (wuu4.w ul.jqpt, 
11rmp1wup). 

n11n2bL. 
w) pGwlJ!nt.PJWCi wt.1.wCil)Cibrit, uti2tiG wuuwLjwCi uCiwgn1111CibpCi wnw-

2tiu IA b11411n1111 trnwOUJWLjCibrir hwllW(l , 
p) w4.wG11ti uti2tiu Ll~wgn1111r pwgw11ow4 hwt.l.btW6Q b11l.J11nr11 bnwu

UJW4nt.Ll Wl'lW2t,Gt, hwubUWt.nnt.f}JWLlp : 

7.6. l>t,(lUWJP wztuwrnnri.Gbpp gmgwljwJpCi Prt.l.o 2003p. Jnt.(lW-
f>WULJnlfl wllu4.w uLjqpt,Ci 4wqubt t. 

=imut.1.w11 - 347 
<l>bt.nf14.Wfl - 350 
UW[lt.n - 349 
ULl!rrL - 351 
UwJru - 345 
~mCipu - 349 
~nt.Lru - 357 
Oq.nurnnu - 359 
Ublljt.nbupbfl - 351 
=inljt.nbupbfl - 352 
unJbupbfl - 359 
'lbljt.nbllpb(l - 353 
~n1.Ci4.wp 2004p. - 360 

nrnzbL. 
w) wztuwmnri.Gbrr tir2rO wuuwljwCi f)p4.u wnw2pCi Li. bplJflnfl'l 

lJruwuJW LjObpmti, 
p) ~PJlUWJr wztuwrnnri.Gbpp Llt,2rO t.nW[lbljwCi PP4.Q, 
q.) ~pflllWJt, wztuwrnnri.Gbrit, P4.P pwgwriow4 hwt.l.bLWISQ . bfl4f1nf111 

l.jt,UWUJWl.jmll wnw2t,Gp hWUbUWuint.pJWLlp : 

7. 7. Urwt.1.n11uwG wri111mGwpbpw4wG W(lt.nWl'}flWUEr pnri.wrljnt.UQ 
hWLlW'1flhLP q.Gbflnt.l (llLG. 'll'IWU) 1998-2003pp. pGmpwq.pt.jmu t hbt.nlAJWL 
Lnl.LJWLUbflnt.l. 
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1998 1999 2000 2001 2002 
67.7 73.2 75.7 77.9 81 .9 

'lt,Ciwut,ljwJ/1 ZWJlf!C! 4bJ1LnL6tlLnL LIUJWU1wljn4 hwz4wp4bl. 
W) l)pCiwup4WJ/1 2WJ1f!p ut,2t,Ci UW4WJll)W4[! , 

2003 
84.4 

p) writ, Li. hw4btweit, zru~wJwl.jwCi Li. pwqt,uwJt,u U1btlUJbJ1Q, 
q) utl.j mnljnu hw4bLwCit, pwgwJ16w4 CizwGwl.jmpJmGQ JnLJ1wewul.)nq1 

mwp4w hwuwp: 
1w24wp4Citpt, Wfll)JnLLI{?Citp[! 2WJ1Wl)flbL WllJnLUWLj/1 U1buen4: 

7.8. Liwpt, WJllflWl)flnLPJnLU[! 1WJWUU1WCinu.'i 1997-2001 pp. pu mpw
<lJ14nLU t html.i.JWl mitJwLubpn4 (hwq. Ul). 

1997 1998 1999 2000 2001 
401 .3 416.0 425.9 449.1 462.7 

UwhuwGtt 11/1Gwut,4wJ/1 2wJ1e/1 uljqpuwl.jwu, 4bJ12uw4wG Li. pwqt,-
uwJtiG uw 4WJ11)W 4Citp[! hbUll..i.JWlO nJ1n2bLm LIUJwmw4n4. 

W) 2WJlf!ti U/12/lLI UW4Wfll)W4[!, 
p) pwqt,uwJtiu Li. 2'1PWJwljwCi pwgwp6w4 hw4bLw6bJ1[! , 
q) pwqt,UWJ/1Ci Li. 2'1.PWJWLjwG weit, UlbuUjbJl[!, 
11) ub4 Lnnl.jnu hw4btw6t, pwgwJ16w4 GzwCiwl.jmpJmCi[! JnLJlWf!WU[Jmri 

lflWJ14W hWUWJl: 
,wz4wp4ubJ1/1 WJll)JnLUf!UbJl[! Gbpl.jwJwgubt W'l.JnLUW4/1 mbuem[ Li. 

4wU1wJ1tL bqJ1w4wgmpJmCiubp: 

7.9. UwpqbJl/19 ubl.jmu puw4bL/1 mGbJl/1 qnJ10WJ14mtl[! ub41w4wum
pJwu pntnJl 61..i.bri/1 6br1CiwJ14nLpJmCiCibJ1ti 4n11urg 1996-2003pp. pumpwqri-
4mu t hbml..i.JWL mitJwLCibpn4 (hwqwJl ewnwl.jmut, ubU1J1 [!Lil)hwumri 
uwljbJ1tu). 

1996 1997 1998 1999 2000 2001 2002 2003 
17 18 19 20 21 20 22 23 

'lt,Ciwut,LjwJti ZWflf!C! 4bptm6btm GLI.jwU1w4n4 hwz4wp4bL. 
1. Pwqt,uwJtiG Li. 2'1PWJwl.jwG b11.wuw4n4· 

w) pwgwJl(lwlj hw4btw6bJ1[! , 
p) writ, Ul buUJbJl[!, 
q) hw4btwrit, U1bUUJbJ1[!: 

2. Utl.j mnl.jnu hw4.btweit, pwgwJ1{lw4 GzwGwl.jmpJmu[! JnLJlWf!WUlJnLJl 
LnWfl4.W hWUWJl: 

Umwg4w6 WJll)JnLueGbJl[! CibJ14wJwgCibt wrumuw4t, mbuen4.: 
3. 'lt,Gwut,LjwJ/1 ZWJlf!/1 ur2/1G uwl.jWJll)W4[!: 
4. ,w4btweit, ut,2t,G mwpbljwu mbUUJ[!: 
5. U/12/lCi U1WJ1b4wG pwgwJ1{lw4 hw4.btwri[! : 

7.10. ttb4LnJ1wtGbJ1q/1wJti WJlLnWl)JlnLPJnLCi[! ,wJwumwGmu 1995-
2002pp . pumpwqp4mu t hbU1l.i.JWL mitJwtGbJ1n4 (tlLJl'l- 44m-d). 
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1995 1996 1997 1998 1999 2000 2001 2002 
5.67 5.68 6.03 6.19 5. 72 5.96 5. 7 4 5.52 

'lt,Gwt.'it,ljwJ/1 ZWJlf![! 4.bJ1tnL6bLm ulljwU1w4n4 hwz4.wriLibt. 
1. tLb4UlflWtGbriq/1WJ/1 WJlUlWl'lflnlPJWU l)puwut,Ljwu pGmpWqJlnri. 

gmgwCit,zGbri[!' [!UUl UlWJlpUbJl/1 , pwqt,uw1tiu 1995p. Ciljwmuwup· 
w} pwgwJ1{lw4 hw4btweibpo, 
p) writ, mbtlUJbJl[!, 
q.) hw4.btw6t, mbtlUJbJl[! : 

2. Ubl.j mnljnu hw4.bLwrit, pwgwJ1(lw4 uzwuwl.jmpJnLLI[! Jmriwpwu-
lJnLJl l11WJ14W hWUWJl: 

3. 'l/1 UWUpl.jwJt, 2WJ1f?p ut,2t,u UW 4WJ11)W 4[! : 
Umwg4w6 WJll)JmCieCibJl[! ubpljwJwgubL Wll.Jmuwt.iti mbuen4: 

7.11. UwJlqmt.'i 1995-2003pp. dwuwgmJg/1 WJlUlWl'lflnLPJWU 4.briw
pbflJWL hWJUlU/1 bCi hbml..i.JWL U1itJWLLibJ1[! . 

SwJ1b- dwuwgmJgubr'1 'lt,Gwut,ljwJ/1 pwqt,uwJtiCi gmgwCit,zGbr 
pt,4 WJlUlWl)JlnLPJnLU, PwgwJ1{lw4 Uot, mbuUJ, ,w4.btw6t, I 

hwq. hwm hw4bLw6, % Ul buUJ, % ! 
hwq . hwm 

1995 55.1 - 100.0 -
1996 2.8 
1997 110.3 
1998 14.9 
1999 17.1 
2000 121.1 
2001 13.5 
2002 
2003 14.0 25.4 i 

OqmwqnJ16bLn4 l)pGwut,ljwJ/1 gmgwCit,zubriti Lflntul.JwUJ4.w6mpJnLCi[! , 
nrinzbL 1)/lGwt.'it,ljwJ/1 2wJ1e/1 t.'iw4wp11w4Cib110 Li. wrumuw4mu pwgwljwJn11 
11t,Gwut,4wJ/1 pwqt,uwJt,Ci gmgwut,zubJl[! : 

7.12. 3:Jt,riuwJ/1 WflLnWl)llWLif?/1 OW4_WL[! 1997p. 1996p. hwubuw-Ulm
PJWUp wCibL t 2%-n4, 1998p. WJU ljwqtlbL t 105% 1997p. OW4.WLti hwub
uwmmpJwt.'ip, rut.i 1999p. W!llJlWl)JlWCif!/1 6w4.wL[! 1.2 wGqwu ub6 t 1996p. 
6w4wtrg: l>/1J1UWCi 2000p. pn11.wJ1l.JbL t 25 ULCi . l)flWU/1 WflUlWl)JlWCif!, nrio 
1 O%-n4 pwJl(lJl t 1999p. OW4_WL/19, 2001 p. pn11.w Jll.ibL t 30 ULCi . 'lriwu11 
wriU1w1111wGe , t,ulj 2002p.' 37 tltCi . l)pwut,: 

nJ1n2bt. 
w} 2'1.PWJWljwG writ, mbtlUjbJl[!, 
p} pwqt,uwJt,Ci hw4.btw6t, U1bt.'iUJbfl[! 1996p. hwubuwLnmpJwup , 
q) pnLnJl mwJ1tiGbJ1/1 hwuwJ1 WJll!lWl)JlWLif!ti pn11.wriljuwCi pwgwri6wlj 

UWLjWJll'lWlJCib!l[}, 
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11) hwtltLw6j, ui,2t,u u,wpb4wG u,bul.41:! 1997-2002pp.: 

7.13. Uj,wtlnruwu w11mw1111wuEt, pnriwr4uwG {hwuw1111tLl1 qubrntl) 
4.bpwpt(lJWL hWJU1Uj, tu htmuJWL U1tlJWLUbfl[!. . 

Swpl:i- UplilW'lflWG- '1pGwup4wJp pwqpuwJt,G gmgwGtlzGbp 
Plltl Pll J)nflLUfl- Pwgwp- U61l ,wL[b- Ub4 liln4nu hw-4nulQ, uLG. 

'lflLUu 
dw4 hw- lilbull!, LWllp tlbtw61l pwgwp-

tlbtw6, LiLG . % lilbLiut, dw4 GzwGw4m-
nnwu % a1mG, Lit G. nnwli 

1998 92.5 
1999 4.8 
2000 104.0 
2001 5.8 
2002 
2003 7.0 1 .15 

OqmwqnrotLntl 11l1GwLij,4wJj, gmgwGj,zubrj, Lt,ntut.iwl4tlw6mp JntG[l , 
npnzbL 11t,uwLij,LjwJj, ZWflEP Liwljwr11wljubfl[! la. wrumuwljmu pwgwljw1n11. 
11!iuwuj,Ljw1'1 pwqt,uwJj,u gmgwuj,zubr1:r 

7.14. nrnzbL :,WJWUU1WUnLLI 4wpt, WfllilWl)flnLPJWU Lit,2t,G U1Wpb4w(i 
pwgwpawlj hwtlbLw6[! la. LIP211G mwpbljwu hwtlbLw6t, mbLil4U 1998-
2001pp., 7.8 tuu11ri!i mtlJwtGbpt, hj,uwG 4.pw: 

7.15. nrnztt :,WJWUU1WUnLLI tLb4U1flWtGtpqj,wJj, WfllilWl)flnLPJWCi uj,-
21iu u,wpt4wCi pwgwpow4 hwtlbtw6u u ut,2t,u u,wpbljwCi hw4.tLw6t, 
U1bLil4[] 1996-2002pp., 7.10. tuurwj, u,tlJwtutpj, hj,uwu tlriw: 

7.16. Uwpqj, ptpu wprlJmuwpbpmpJwG wpmw11rwuEti 6wtlwt!i w6t, 
u,buL4bf1u 1999-2003pp. pumpwqp4.nul tu htU1uJWL u,tlJwLubpntl (%-n4. 
Ciwtunr11 u,wptlw hwutuwmmpJwup). 

1999 2000 2001 2002 2003 
106.3 105.2 106.1 106.3 105.9 

nrn2tL WflU1W'1(1WGQj, 6wtlWLP w6j, u hwtlbLW6t, ut,2t,u U1Wf1b4wG 
u,tu~bflU hGqwu1w4t, hwuwp (1999-2003pp .): 

7.17. :,wupwL4bmmpJwu L4bmw4wCi pJm2tj, t4wLimU1Gbpj, u crwti.J
ubpj, flpuwuj,4WJj, 4.tpwpt(lJWL hWJU1Gp b(i htU1uJWL U1tlJWLUb(l[] (%-n4. 
Ciwtunr11 lilWfltlW Gljwmuwup). 

Smqwuh;i 1999 2000 2001 2002 
l::;4wummubp 73.6 105.1 125.6 126.9 

owtuubn 102.9 115.4 112.1 116.4 

Ut,wdwuwGwlj hwJmuj, t. nr 1999p. t4wumu,Gbpt, 6wttww ljwqllbt t 
612.3 LILLI . 'lflWLI, j,ulj 2002p.' 1025. 7 LILLI . 11flWLI, 6wtuutpj, 6wtlWL[l hwuw
~wu,wutuwuwpwp' 985.4 u 1483.9 lltG. '1f1WLI : nrn2tL uuu, bljwummutrt, 
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L. owtuubrj,. w) ttiwumwgt, uwljw1111w4GbrG mumuGwut,11tln11 mwpt,ubrt, 
hwLIW(l, p) w6j, u hwtlttw6t, pwqt,uwJt,G U1bul4bf1U, q) w6j, u hw4.bLw6t, 
LIP2'1G u,wrtljwG mtLil4tf1U, 11) owtuubrj, G4wU1LIWLip bljwumu,Gbrj, 
w11w2wGguwG qnp6wljt,g(!: 

7.18. ~WrtWEnLLI wumuGmpJWU u wumuGWLnt6mpJWU 4.brwpbflJWL 
hwJU1Uj, tu hbml.a.JWL U1tlJWLUbp[!. 

'hwa.) 
9nLawGh7 1996 1997 1998 1999 2000 2001 2002 2003 
UumuunL- 74.1 75.3 69.1 61.1 49.2 45.1 39.7 48 .0 
pJnLG 
UumuGw- 15.0 11 .8 10.5 7.6 7.3 6.7 6.6 6.8 
1m6ma1mG 

nrnzbL. 
w) wLimuGmpJwu u wLimuuwLm6mpJwG uti2'1G u,wribljwG uwljw11-

11w4ubp[!, 
p) 211.pw1w4wu u pwqj,uwJj,u pwgwrowlj hwtlbtw6bfl[!, 
q) w6j, u hwtlbtw6j, 2'1PWJW4WU u pwqj,UWJj,U U1bul4bfl[] , 
11) pwgwrowlj hwtlbtw6t,, w6j, u hwtlbtw6j, u,bLI~br'1 LIP2'1G u,wpb-

1.jwu LIW4wp11w4ubf1[!, 
b) wLimuumpJmuubrij, wnw2wCigLiwG qnp6w4j,91:r 
:,wztlw114Gb11'1 wr111mueubf1[l Gb114wJwgGbL wrumuw4j, u,buEntl u 

Ljwmwrbt bqpwljwgmpJmGGbr: 

7.19. Uwrqj, wr111mGwpbrwljwu wpmwrirwueti owtlwL!i w6j, u,bLI
l.l.lbru 1990p. hwLibLiwmmpiwup 1995p. LjwqLibL bu 104.1%, t,ulj 2000p.' 
102.2%: n11n2tn wr111mGwpbpwljwG wpu,w11rwGE'1 pn11wp4LiwG 6wtlwLti 
ut,2'1G mw11bljwu hwtlbtw6j, mbLil4U-

w) 1991-1995pp. hWLIWfl, 
p) 1996-2000pp. hwLIWfl, 
q) 1991-2000pp. hwLiwr: 

7.20. Uwpqt, qJm11wu,Gmbuw4wG obnGwr4mpJmGGbpj, gwGEWU1w-
11wompJmuGbpt, hwtlbtw6j, uj,2j,u U1Wf1bljw(i lilbLI~(l 1991-1995pp. 4wq
Libt t 12%, j,ulj 1996-2000pp.' 8.2%: n11n2bL qJmriwu,Gu,buwljwG obnGwr-
4mp1mGGbpt, gWUEWU1Wpw6mpJmCiGb(lt, w6j, Lit,2t,G u,wpb4w(i UlbLIL.l.l[l 
1991-2000pp. hwLiwp: 

7.21. :bbflubrwit,G mGmbumpJmGmLI 2000p. hwgw hwmt,Ljt, hwuw
tuwnG pbrE'1 1% hw4.bLw6t, pwgwrow4 CizwGw4mp1mGu 1995p. hwLit
LiwmmpJWLip LjwqLibL t 245 g, t,ulj hwgwhwu,j,Ljj, hwLiwtuwnG pbflEP 
pwgwrow4 hwtlbLw6G WJll GmJG dwuwGwljwz112wGmLI 4wqLibL t 3680 g: 

nrnzbL mumbumpJmGmLI hwgwhwmt,4t, hwuwtuwnG pbf1E'1 Lij,2t,G 
uiwpbljwG pwgwpow4 hwtlbLw6u u w6j, LIP211Ci mwpb4wCi mbLil4U 1996-
2000pp. hwLiwr: 
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7.22. IJwr,qli' pntnri m11.tiGbr,n4. t,r,wguwG uwGr,w6wtu w1.4r,wGgw-
2112wuwnmpJmGQ 2001 pt.J.wljwGt,G wt.J.btwgbt t 20%-nt.l 2000 p4.w4wGti 
hwubuwu,mpJwup, tiu4 2002 pt.J.w4wGtiG 2001 pt.J.w4wGti hwubuwuim
PJWup wt.J.btwQbl t llu 10%-nq: nrinzbt uwriqti uwGpwowtu Wl4f1WUQW-
2112wGwnmpJnLU(} 2000, 2001 ~ 2002 pt.J.wljwGGbptiG, bpb uwGpw6wtu 
w1.4pwG_ew2112wGwnmpJwG pwgwp6w4 hwt.lbtw6[! 2001 pt.J.w4wGtiG 2000 
pt.J.wljwGti hwubuwuimpJwup ljwqubt t 3600 hwq. rwwu: 

7.23. tpljm bp4pGbpmu 1.4n11.1.4wu,p w11uiw1111mpJwG 4.bpwpbflJWl 
1999-2003pp. hwuwri hWJU1Gti bG hbUl~JWL U14JWtGbpQ (iltG. Ul). 

tnuhnn 1999 2000 2001 2002 · 2003 
u 9.5 12.8 14.5 16.9 19.1 
p 20.6 28.3 35.7 43.2 45.8 

tp4m bpljGbpmu 1.4n11.1.4wu,p wpuiw1111mpJmGQ 4.bptm6btnL G1.4w
uiwljn4. wGhpwdbzui t. 

w) rttiGwupljwJti zwpgbf1D pbpbt QGrthwGmr, htiueti . 
p) 1.4wu,ljbpbt 11tiGwliti4wJti hwpwpbpwljwG ub6mpJmGGbpQ q6wJt,G 

11tiwqpwuw1ti uibugn4., 
q) hwzt.J.wpljbt 1.4n11.1.4wuiti wpuiw1111mpJwG wnw2wGguwG qnriow-

41191:! P bpljpmu U bp4flti hwubuwmmpJwup: 
Liwmwpbt bqpwljwgnLpJmGGbp: 

7.24. Ppn_ebpwJtiG qpwubGJw4Gbpp pt.I.ti ~ 4wu,wp4.w6 4.w6wn2Gl:irit, 
t.J.bpwpb(1JWL hWJUlGti bG hbmllJWL U14JWLUbflQ. 

PpngbpwJtiG qpwubG- 9.5 12.8 14.5 16.9 19.1 
JwljGbpp PP4.0 
4.w6wn Gb 20.6 28.3 35.7 43.2 45.8 

Q.pwubGJw4Gbpp Pt.I.ti ll 4wu,wp4.w6 4.w6wn_eGbpt, uti2~ hwubuw
u,wljwG 4.bptm6mpJwG hwuwp. 

w) pbpbt rttiGwuti4wJti 2WflQb(1(} r.1G11hwGn~r htiueti , 
p) l4WU1ljbpbt 11tiGwutit.iwJti hwpwpbpw4wG ub6mpJmGGbp[! q6wJt,u 

'lPW'1(1WUWJP u,bu_en4., 
q) hwzt.J.wp4bt 4.w6wn_eGbpti pt.I.ti ~ ppn_ebpwJtiG qr,wubGJw4Gbpti Pt.I.ti 

wnw2wGguwG qnp6w4tigo: Liwuiwribt bqpwljwgmpJmGGbp: 

7.25. lJwpqp pntnr uibuw4ti u,GuibumpJmGGbpmu 4nt.lbf1ti .Ettuw_ew
Gw4ti t.J.bpwpbf1JWL hwJuiGti bu hbui~JWL uitlJwtGbpQ (hwq. qtmtu). 

Swnt;ehtl 1995 1996 1997 1998 1999 2000 2001 2002 ! 
,mliL!writ, 1- 37.6 38.1 40.1 42.5 - - - -
t, l"HlnLJ}JWLip 
,mlt,ut, 1-t, - - - 44 .7 44.8 45.0 45.2 46.0 
nnme1wuo 

---' 
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I 

I 

cwreti uwt.iwr11w4GbrD pbpbt hwuw11rl:itti uibu_eti : 

7.26. l>tipuwJti pwG4.npGb11ti Pt.I.ti 11t,Gwutit.iwJti t.J.bpwpbpJWL hwJuiGt, 
t;G hbUlllJWL U14JWtGbp[! (uw1111) 

Swnt0hLI 1995 · 1996 1997 1998 1999 2000 2001 2002 I 

1mlitJ.wrt, 1-t, 420 429 427 431 - - - -
rirmPJUJLip 
Ut,2tili lllUJPt- - - - 435 442 450 460 465 
1.1wli i.hLln 

cwrieti uwljwp11w4Gbf1D pbflbL hwuw1111btti mbueti : 

7.27. CtiGwpwpw4wG '.\Jtipuw1mu ut,Gt ~ hbu,QGrttUJJUlllilQ zt,GunG
u,wdwJtiG wztuwuiwG_eGbpti 6wt.J.wtD pGmpwqp4.mu t hbu,~JWL u,t.1.JwtGb
rnt.l. (hwq. gwn. ubuip). 

Gt,liLinlilllwdwJt,li 1997 1998 1999 2000 2001 2002 2003 
wztuwmwliplitr,t, 

owLlw111 
Ut,li~l.. [!LI"lLWJlinLU[! 255 260 264 268 - - -

Clin1w1Gmuha hl::imn - - - 290 296 299 304 

Cwr,et, uwljwp11w4GbpQ pbpbt hwuwriribtti u,bu_eti (ut,w4gbt): Uztuw
mwG2Gb11ti ljwu,wpuwG owt.1.wtti ritiGwupljwG GbpljwJwgGbt q6wJtiu 
t1tiwqpwuw1ti u,bugnt.J.: 

7.28. IJwpqp uwGpwowtu w1.4pwGew2112wGwnmpJUJG t.J.bpwpbflJWL 
hWJUlGp bG hbUl~JWL uit.1.JwtGbpQ (iltfl'l- 'lflWU) 

Uuhun 2001 2002 2003 

=!mGt.J.wp 7.4 7.8 8.3 
©bu,p4.wp 7.9 8.2 8.6 
IJwpui 8.7 9.2 9.7 

U1.411tiL 8.2 8.6 9.1 

IJWJtiU 7.9 8.3 8.8 
=imGtiu 8.2 8.7 9.1 

=imttiu 8.3 8.8 9.3 
Oqnuuinu 8.8 9.3 9.9 
Ub1.4u,bupbp 8.7 8.9 9.3 
=!nlju,bupbp 8.8 8.2 9.9 

unJbupbp 8.3 8.8 9.8 
'11:iuuibuobn 9.0 9.5 9.3 

IJwpqp uwGpwowtu WL4(1WUQW2f12WUWnmpJwG r.1G11hwGmp utiu,muG 
ouu, wutiuGbpti 2001-2003pp. hwuwr mumuGwutirbtm Gi.qwuiwljnt.J. ljw
u,wr,bt. 

1. btw4buiwJtiG uit.1.JwtGbpti 6llwtJ,ntumu dwuwGwljwhwuit.1.w6Gbpt, 
tunznpwguwG ut,2ngnt.J.' 

w) bnwuuJw4wJtiG uwt.iwr11wt.int.J., 
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p) lllwpt4wCi l'iw4wr11w4mL 
2. l'iWCiJlWOWtu WlljJ1WCiQW2J12WUWnnt.pJWU t:mwUUJW4WJpCi UW4WJ1-

'lW4CibJ1p hwppbgmu uwhnri ur2rGr oq.Cint.pJwl'ip: 
q11w:t,p4n11bG UjWlflljbJlbL 11tiCiwup4wJti 2Wf1QP Lflwulflwgti Lt hwripbg

t.two uw4wr11w4Gbrcr 4WlflWJlbL bqpwljwgnt.pJnt.Ci uwCiriwowtu WUjJ1WG
QW2J12WGWnnt.pJwCi oG11hwCimJ1 l'ipllll'iwG pGnt.JPP 4.bpwpbJlJWt: 

7.29. LJwriqti uwGpwowtu WUjf1WGQW2f12WGwrrnLpJnt.G1] 2003p. [)Ulfl 
wupuGtriti pCint.?WQ.ptlnt.l'i t hbmliJWL lllt.l.JWLGbpntl (l'iLJl'l- 'lflWU). 

1 2 3 4 5 6 7 8 9 10 11 12 

22 .8 24.9 31 .0 29.5 30.5 35.6 36.4 42 .8 45 .1 47 .3 51 .0 53.4 

UwhllwCibL lllt.l.JWL 2WJ1QP hwppbguwG :t,mG4gpwG: qu,CibL uwuriwowtu 
WlljflWUQW2f12WGwnmpJwG oG11hwCim11 6wtlwLti l)pGwupljwG' QUUl 2003p. 
wupuCitriti , pCimpwq.rinri uipbG111]: 

7.30. LJwriqr 1]Ci11hwCint.J1 oq.tnwq.npMwCi triLtwpmriwJpU lflJlWUUlljnJl
lflntl pbnGbpp Lflntuw11puwCi 4.b11wpbJ1JWL hWJlllCip bG hbtnliJWL U1t.l.JWLCibJ1Q. 

(urCi. lfl) 
Uuhun 2001 2002 2003 

~nt.GtlWfl 142 114 92 
<DblllJltlWJl 143 108 83 
lJWJlUl 156 123 93 

UlllJlPL 152 122 92 
lJWJpU 152 120 89 
,mCipu 138 115 89 
=int.LPU 131 114 87 
Oq.nulflnu 127 111 85 
UbUjlllbl'ipbJl 125 108 88 
,n4lflbl'ipbp 128 111 90 
unJbl.'ipbJl 119 100 86 
'lblJuibuotm 120 100 86 

LJwriqti ou11hwCimr oq.uiwq.nriouwG bp4wpmriwJtiCi lflJlWUUUjnJltnntl 
ptmCibriti LflntuwririuwCi QUflhWCinLJl unuiml'iG QUUl wupuGbJlp 2001-2003pp. 
hwuwr mumuGwutiritLnt. Cilljwuiw4ntl 4wLnwJ1bL. 

1. bLW4blflwJpCi tnt.1.JwLCibriti l'.ll.twlflntumu ctwuwCiw4whwtntlwoub11'1 
tun2n11wguwCi uti2ngntl' 

w) bnwuuJwljwJpG uw4w1111w4ml, 
p) lflWJlblJwCi uw4w11riw4ntl, 
2. pbnCibriti LflntuWflJlUWCi tnwl.'iUJW4WJpCi UW4Wfl'1WltUbJlti hwripbgmu 

uwhnrt lltJ2tiGr oq.Cint.pJwl'ip: 
q11w:t,p4npbCi UjWU14bJ1bL 11tiCiwup4wJti 2wrEti Lflwuuiwgp u hwripbg

tlwo UW4Wfl'lW4CibJ11]: 4WLnWJlbL bqJ1W4WQnt.?Jnt.Ci pbnCibJlp 41ntuW'1JlUWU 
ou11hwCint.J1 upllll'iWCi pCint.JPP tlbriwpbpJWL: 
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7.31. ,wCiriwtuwGmpp WUjJlWGQWJpCi UjW2Wf1CibpQ 2003p. l]Ulfl wutiu
Gtrti pGnq>wq.ritlmu bG hbLnl.tJwl lflt.1.JwtCibpntl (l'iLCi. 1111wu). 

1 2 3 4 5 6 7 8 9 10 11 12 
21.2 21 .3 21 .2 21 .3 21 .2 21 .0 21.0 20.2 19.2 20.1 20.8 21.1 

4WLnWJlbL. w) WUjJlWCiQWJpCi UjwzwrCibr!i 2wrQP hwri?tgmu ~n11u
wG11wuJw uwhnri ur2tiGti l'itpn11ntl, p) ritiGwupljwJr 2WJ1QP hwriptgmu 
mritiri q.op oq.CimpJwup: qpw:t,p4n11bCi UjWUlljbpbL LflwuLnwgp Lt hwripbg-
4.wo l'iw4w11riw4Cib11Q: 

7.32. Pmuwpmont.pJwCi Wf1LnW'1J1WGQp WJllflW'lJlnL?Jnt.GQ f'l.muwu
u1wumu pCimpwq.114.mu t hblfll.tJWL tnt.1.JwtGbrintl (l'iLCi . tn) . 

Swptpptl CWQW(1P PwG2w11t11bG 4WJ1Lnn:t,j,L ~mzwpbL 
tiwlJGl'\lHl. 

1990 33.2 11 .2 35.9 124 
1991 24.3 10.4 34.3 102 
1992 25.5 10.0 38.3 78 
1993 25.5 9.8 37.7 58 
1994 13.9 9.6 33.8 54 
1995 19.1 11 .3 39.9 69 
1996 16.2 10.7 38.7 59 
1997 13.9 11 .1 37 .0 23 
1998 10.8 10.5 31 .4 34 

I 
1999 15.2 12.3 31 .3 24 

I 2000 14.1 12.5 34.0 51 

Pnt.uwpnt.ont.pJWCi WJllflW'lflWGQp Jnl.JlWQWCi~nt.(1 tnbuwlJ!i 'lPUW
LipljwJp hpuCiwljwCi l'iplflnulo pwgwhwJLnbtm GUjwLnwljntl ljwtnWJlbL. 

w) ritiGwup4wJti 2w11Qt11ti uw4w11riw4Cib11ti hwripbgmu tribQWUJW 
uwhnrt uti2tJCip utpn11ntl, 

p) tlb11tm6w4wG (wCiwLtJtnp4) hwppbgmu: Pmuwpmont.pJwCi Jnt.J1w-
2wCi21m11 W(llflW'lflWCiQp qw11q.wgl'iwCi oGrihwGmr l'iplllnt.l'iG W(1LnwhwJLnbL 
hwLiwlljwtnwutuwCi uwpbl'iwLnp4w4wCi hwt.twuw11muGb11ml: n11n2bt 11tiGw
un1.twJti 2W(1Qb(1!i hW(1pbg4.w6 (lllbuwljwCi) uw4w1111w4GbJ11]'. ULnwgLj_wo 
WJl'lJnt.GQCibJlp h!iuw(i 4.(1W 4WlflWJlbL bq11w4wgmpJnt.G: 

7.33. LJwriqr UWUJlWOwtu WUjJ1WUQW2(12WCiwnmpJwG CibJ1lflW(1b4wG 
11tiuwup4wG QULn wupuGbpp 2001-2003pp. LJ.t11Lnt.6bLm GUjwtnwlJntl, oq.
tnwq.nriotLntl 10.29. tuCi1111ti Lnt.l.JwtCibJ1Q, nrn2bt ubqnCiwJGnt.pJwG tiu11bQu
ut110. 

w) 12-wuuJw uwhnri uti2tiGti utpn11ntl, 
p) nt.rtPl'l Q.Op hWJlpbguw(i ubpnl)n4.: 
qpw:t,pynptCi Ujwtn4trbL ubqnCiwJpCi WLPQI] q.6wJpCi 11nwq.11wt.lwJt, 

oq.Gnt.pJwup: 4WlflW(1bL bq(1W4wgmpJnt.Ci: 
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7.34. Uwriqnul 6G4.w6Gb11'1 Pt.I.ti Li q.11wGg4.w6 wumuGmpJmGCibriti 
4.b11wpb11JWL QUIJl wut,uubriti 2002-2003pp. hWJl.IlGjl bG hbUlUJWL U14.JWL
Gb11Q (hwq.). 

Uu~uGbp OCtLJ.w6Gb11~ ll~LlQ q11wGgLJ.w6 wumuGmpJmG-
Gbnh ~h~n 

2002 2003 2002 2003 
,mGLJ.wp 43.7 44.5 22.3 20.9 
<DbUlpLJ.Wfl 38.1 39 .5 22 .9 21 .9 
Uwpu, 42.5 43.4 21.9 19.8 
UL411~L 41.4 41 .8 19.6 22.6 
UwJ~u 43.1 43.6 18.8 18.2 
,mG~u 42 .3 43.2 23.2 22.4 
,mL~U 43.9 44 .3 24 .3 26 .9 
Oqnuu,nu 42.2 43.6 31.6 30.2 
UbL4mbupbp 40 .2 41.2 25.3 25.3 
,n4LJ1bupbp 39.9 41 .3 25.1 24.8 
unJbupbr, 39.2 41 .3 22 .2 22 .3 
flbul.IlMPbn 39.4 42 .3 21.6 21.6 
c:!Gnwubu11 495.9 5100.0 278.8 276.9 

5G4.w6Gb11'1 Li wumuGmpJmGGbriti p4.b11ti Gbpuiw 11b4 wG 11'1Ciwut,4wJti 
4.b11Lm6mpJwG ULl.jWU1w4n4. n11n2bL ubqnCiwJGmpJwCi tiG11beuGb11Q. 

w) hWUUlWUlnLU uti2'1Gti ubpn11n4., 
p) m11.ti11. q.ojl 4.b11Lm6w4wG hwripbguwG ubpn11n4.: q.riw~~4npbCi 

L4WU14b11bL mumuGwuti11t.1.n11. b11l.imJpGb11'1 qwrq.wguwG ubqnCiwJtiG WL'1ECi 
QUUl UlW[l4_W wujluliblljl : 

7.35. CjlGw11w11w4wG ~tiriuwJjl 4wuiw11wo wztuwu,wGeGbpjl ow4.WL[! 
Gwtuwhwzt.lti wpdbent.l 2001-2003pp. QUUl wujluGbrit, plimpwq.114.nul bu 
hbUluJWL Ul4.JWLlib11n4. (uLCi , l'J.llWU). 

Uuhuutm 2001 2002 2003 
1mG4.wp 1.6 2.0 2.2 
<Dbu,r,ijwr, 1.8 2.1 2.4 
Uwr,u, 2.2 2.4 2.8 

UL4fl~L 2.4 2.6 2.9 
UwJ~u 2.6 2.8 3.1 
,mG~u 2.8 3.0 3.2 
=lmL~U 3.2 3.3 3.4 
Oqnuu,nu 3.3 3.5 3.4 
UbL4Ulbupb11 3.2 3.3 3.0 

I 
,n4mblipbp 2.9 3.1 3.2 
unJbupl:in 2.7 2.7 3.2 
'lbl.iLJ11:iupbn 2.5 2.5 3.0 i 
CCtnwubun 31 .2 33.3 35.8 

Ct,GwriwpmpJmGmu 4wmw114.wo w2tuwuiwGeub11'1 owt.lwLti Cib11uiw
rib4wG 11'1Gwut,4wG mumuGwutiribLm CiL4wuiw4n4.. 
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w) n11n2bL 4Wl.I1Wl14_WO wztuwuiwCieCibpt, 6W4_WLU QUUl wujluCibpp· 
oq.uiwq.n116bLn4. l>mpJbjl 2w11eti L4wppb11w4wCi ~mCi4gjlwCi QUUl wnw2tiG 
Li b11411n1111 hw11unGp4Cib11ti. 

p) hwubuwUlbL UU1wg4.wo w1111JmCieCibpQ' bLW4bUlwJtiG Li hwppbg4.w6 
Ln4.JWLlibrti zb11.muGb11l1 ewnw4mul1Cibrl1 q.muwrti hw24.wp4uwG ul12ngn4., 

q.) hwz4.w114bL ubqnCiwJCimpJwCi l1Ci11beuCib11Q· 4wuiwp4.w6 w2tuw
u,wGeub11l1 0W4_WLl1 hw11pbg4.wo uw4wp11w4Cib11Ci QUUl wul1uCib11tJ hw11w
pbl1bL n4. tll12l1 Ci uiwpb4wCi u w4wr11w4l1Ci, 

11) 4wnmgbL ubqnGwJl1Ci WL'1e'1 q.11wll140: =Jw4.wuw11uwCi L4Wl1W
ubl.IlJ1b11l1 hw24.w114uwG hwuwri oq.u,4.bL 11 hw4.bL4.wot,g: 

7.36. Uw11ql1 uwCiriwowtu wnliui1111 gwCigl1Ci Plll1JW q.npo4.woeCibpp 
uwu,w4wpw11uwG Cib11u,w11b4wCi 11l1Ciwut,4wCi 2001-2003pp. ouu, bnwtl
u1w4Cibpl1 pGmpwq.p4.mu t hbUluJWL Ul4.JWLCibpn4. (hwq. 1111wu). 

bnwt'iu1w4 2001 2002 2003 
I 166.1 170.8 179.9 
II 168.8 179. 1 155.3 

111 191 .0 171.8 186.0 
IV 193.6 186.6 179.1 

CGn.wul::iGn 719.5 708.3 700.3 

P-1111Jw q.n1104.wor>Gb11l1 tlwuiw4w11wruwCi Cibriu,wpb4wCi 11tiCiwtlt,4wCi 
4.b11tm6bLm CiL4wuiw4n4.. 

w) npnzbL ubqnCiwJCimpJwCi tiG11beuCibpCi m11.ti11. q.on4. 4.b11Lmow4wCi 
hwppbguwG ubpn11ti oq.CimpJwup , 

p) L4WU14bpbL q.11w~l14n11bCi mumuCiwupp4.n11. brilinLJPP qwriq.wgt'iwCi 
ubqnCiwJl1G WLtieG QUUl wutiuGbrti : 

7.37. Uw11ql1 uwGriwowtu wL411wGew2r2wCiwnmpJwCi owt.lwLQ 2001-
2003pp. QUUl bnWUUJW4Cibrti pCimpwq.p4.nul t hbUlliJWL Ul4.JWLCit11n4.. 

(u1 Ci . nnwu) 
bnwuu1w~ 2001 2002 2003 

I 810 1069 1319 
II 1750 2365 2735 
Ill 1774 2418 2881 
IV 959 1486 1551 

Q UJ)W ll b (j [l 5293 7338 8486 

UwGriwowtu WL41lwCiew2112wCiwnmpJwCi owt.1.wLti Cibpuiwpb4wCi 11.ti
Ciwul14wJti 4.b11Lm6mpJwCi CiL4wuiw4n4.. 

w) n11n2bL ubqnCiwJGmpJwCi tiG11beuCibro hwuuiwuimG uti2tiGti ubpn-
11n4., 

P) L4WU14b11bL q.11wll14n11bCi munulG wuti11t.ln11. b11limJpl1 q wriqwguwCi 
ubqnCiwJtiG WLtieG QUUl wol1uCib11l1: 
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7.38. i!Wf\WQmti hbri.m4 q.wqt, t,11wguwG UllLJWL ubpnit hw2itw114bL 
12-wtiuJw uwhnri. ut,2t,Gubp1J Li ubqnGwJGmpJwu t,G11teuGbpQ uwhnri_ 
ut,2t,GGbpt, ubpnflnit (hwq. L). 

Uuhu 2002 2003 
,mut.lw11 186.1 146.5 
<l>bu,11itw11 157.9 138.9 
Uw11u, 188.7 151 .6 
UL411til 243.5 231.2 
UwJt,u 275.4 266.5 
,mGt,u 284.4 255.9 
,nqt,u 274.5 309.3 
Oq.nuu,nu 304.4 262.1 
Ubutu,bupbp 307.8 292.0 
=!n4u,bupb11 319.6 311 .0 
unJbupb11 183.6 178.4 
'lblnnbupbn 177.8 237.9 

7.39. uwtun11'1· 7.38 tuGJlllP Ull{JWLlibpnit. . 
w) npn2bt ewriwemu htri.m4 q.wqt, t,pwgmuQ· oqu,wqnp6btnit :bmp

Jbt, 2w11et, L4Wl1Pb11w4wG lJmG4gt,wG IJUUl wnw2t,G Li bp4pnp11 hwpun
Gt,4Gb11t,. 

p) hwubuwu,bL uu,wgitw6 Wf1'1JmGpGbpQ bLW4blilwJt,G Li hwppbgitw6 
u,ll)wLGbpt, 2bri.muubpt, ewnw4mut,Gbpt, q.muwpt, hw2itw114uwu ut,2ngnit. 

q.) hw2itwp4bL ubqnGwJGmpJwG t,GribpuGbpQ· t,pwgtlw6 hbri.m4 q.wqt, 
hwppbg4.w6 uw4w1111w4GbpG QUUl wut,uGbpt, hwpwpbflbLnLl t.'it,2t,G mwr,b-
4wG uw4W(lf1W4t,G. 

11) 4wnmgbL ubqnGwJt,G WLP!2ti q.11wlJt,4Q: =iwitwuw11t.'iwu L11Wl'lwub
u,pbpt, hw2itwp4uwG hwuwp oq.u,itbL 11 hw4.blitw6t,g: 

7.40. Uwrqt, lJbpubpwJt,G u,Gu,bumpJmGGbpt, PLlP Llb11wpbpJWL hwJm
Gt, bu hbUluJWL u,l(Jwtub(l[! . 

1998 1999 2000 2001 2002 2003 
320 440 815 3186 1142 22783 

:bbpubpwJt,G lilumbumpJmGGbpt, pitt, 11t,Gwut,4wJt, 4.b(ltm6mpJwu 
GL4wU1w4nit npnzbL. 

w) lJbpub11w1t,G mGmbumpJmuGbpt, ut,2t,G u,wpb4wG pt,Llu. 
p) 1m11wewGJm11 mwpmu lJbpub11w1t,G mGmbumpJmGGbpt, PLlP 2ri_pw

Jw4wG Li 1998p. G4wu,uwup· pwgwpow4 Li hwpwpb11w4wG Lt,nlflntum
pJmGGbp[! : Uu,wgitw6 w1111Jmu12Gbp[! Gbp4wJwglibL wrumuw4t, U1bupn4., 

q.) w6t, Li hw4.bLw6t, ut,2t,G mw11b4wG mbtiL4b(l[!, 
11} lJbpubpwJt,G mGu,bump1mGGb11t, uutwuitbLPQ PPLlc:! 2004-2007pp.' 

L4WJUWGnit. np 1111wug P4.P w6t, ut,2t,G UlW(lb4wG mbt.'iL41J 4L4WhL4wuitt, 
Gwli wnw2t,4wJmu: 
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7.41. Uwpqmu qnp6Llw6pGbpt, Wf11llWJ1f1nLpJwG LlbpwpbpJLUl hwJmGt, 
bG hbmuJWL u,l(JwtGbp[! (liLG. u2 

) . 

1 Swpbpt,Ll 1----------.,--:.....L..:....:..i..:..::.c::..ta'-'-'-''---,..--------j I___ ubu,w u w WU w w r 1994 · 1 . 14 6. 15 o. 64 

I 
1995 1.51 6.63 0.74 
1996 1.60 6.78 0.76 
1997 1.65 6.81 0.77 

1
1 1998 1.69 6.97 0.78 
I 1999 1.73 6.97 0.77 

I 
2000 1.77 7.07 0.76 
2001 1.81 7.17 0 77 
2002 1.82 7.15 0.74 

L---=2~00::..::3::.......__L_ __ _:_1:.= .9..:;..o __ __,_ ___ 7_;_:.3_:;_o __ __._ _ __ o_._7o __ _J 

Q.np64.w6pGbpt, w11mw1111mpJwG ht,uGw4wG ut,mmuG mumt.'iuwul1-
11btm uL4wmw4nit. 

LU) hw2itwp4bL ut,2t,u pwgwpow4 hwtlbtW6Q Li w6p ut,2t,u mbt.'iL4Q, 
p) 4wlilW(lbt qnp6Llw6pt, JnLflWQWGVnLfl mbuw4t, 4.b11tm6w4wu hwr, 

pbgmu [!um hwuwL4wmwutuwu uwpbt.'iwlilt,4w4wu hwitwuwpmliubpt,: 

7.42. Vw11qmu 1994-20031:)p. qn116Ltw6pGbr,ti WfllllWrlf1nLPJUJu ittriw
pbflJWL 7.41 tuu11rit, ml[Jwt Gbpnit 4wmw11bt tQUIJlf1WL11ntt,wgt,w wnw2t,4w 
mwrit,ubpt, hwuwp, uum . 

w) ut,2t,G pwgwpow4 hwLlbLw6t, , w6t, t.'it,2t,G mbuL4t,, 
p) 11t,Gwut,4w1t, 2wppt, uw4wp11w4Gbpt, itb11Lm6w4wG hwppbguwu: 
=iwubuwmbL umwgitwo Wf111JnLGpGbfl(! Li (!Ulllf1bt 4wGtuwmbumuGbrit,g 

LW4.wqmJG(! : 

7.43. =!wGpwL4bmmp1wG mGmbumpJmGubpmu qJmri.wmGmbuw4wu 
u2w4wpnLJubpt, pbpQwmtlmpJwG 11t,Gwut,4wG 1993-2003pp . . pGmf}w
qp4.mu t hbu,LiJwt lJmG4gt,wGb11nit. 

hwgwhwmt,4 y1 =7.835-1 .0311, 

pwG2w11bribG y1 = 59.038+3.7191, 

4wpu,nlJrt Yt = 101.971-3.403t + 0.179t2
, 

wpliwowrit,4 Yt = 2.651 + 0.405t : 

UJ'1 hwitwuwpmuGbpt, ht,uwG it11w 4wmw11bL 1993-2003pp. mbuw4wG 
uw4wpf1w4Gb11t, hw2itwp4: QG11mGbtn4., np G2Llw6 u2w4wpmJubpt, pbp
Pwm4.mpJwG LflnlflntumpJwG pwgwhwJmitwo opt,GwtwlflmpJmGu 4L4Wh
L4UJG4.t, Gwli wnw2t,4w1mu, n11n2bL 2004-2008pp. WJJl u2w4wpnLJubpt, 
i'.lt1wuitbLPE pbppwinitmpJwG uw4wp11w4Gbfl[F 
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7.44. '1wriw.Qp mbriw4wG pJm2bp b4wtlmmub11p u ungpwL-tl2w4nL
pwJpG owtuubrit, t.lbriwpbflJWL (hwtlw1111bLP qubrint.l) hwJmCip bu hbLnuJWL 
LnllJWLUbfl[! (tlLG. f'lflWtl). . 

Swpbppl{ Sbl'l.w4wG pJm2bt, Ungt,wHi2w4mpw-
b4wtlnw1Gb(l JpCi tlt,2ngw11mtlub11t, 

owtuubp 
1992 31.5 10.9 
1993 33.1 11.4 
1994 35.5 12.1 
1995 36.3 

I 12.6 
1996 36.7 12.8 
1997 39.2 12.9 
1998 42 .1 13.0 
1999 43.7 13.4 
2000 47.5 14.3 
2001 49.4 15.0 

I 2002 50.3 15.2 
2003 51 .5 15.4 

l).pCiwtlp4wJp 2w11.Qbflp tlt,2u 4WU/P mumtlGwupflnLPJWCi CiUjWLnw4nt.1.. 
w) uLnmqbL 11t,Ciwtlp4wJp 2wfl.Qb(lnul wt.l.Lnn4nnbuwgpwJp w114wJm-

PJnLCi[! , 
p) hw2t.lw114bl 4n11buwgpwJp qmJqwJpG qn116w4pg[!, 
q) [!CiLnflbl Lj,ntu4wllj4w6mpJwCi tln'lblP Lnbuw40, 
11) 4wnmgbl nbqribupwJp hwt.twuw11mtl[! u uLnmqbl 'lflW Ci2wGw4w

lPnLPJnLCi[! : 

7.45. Uw(lqp LllflWCiulljnflLnP ?lbnCiw114mpJmGCibflp pbnCiw2112wCiwnm
p1mCi[! u 1111w Cig 4nritlt,g Lj,ntuw1111t.1.wo pbnCibfl[! 1992-2003pp. pCimpw
q11t.1.mtl bCi hbLnuJWL LnllJWLUbflnt.l. 

Sw(lbppt.l PbnGw2112wCiwnmpJmfi, PbnGbflp Lj,ntuw1111mtl, 
u1 rin. U1l.1tl 01 Ci.Ln 

1992 280 285 
1993 304 283 
1994 270 321 
1995 305 302 
1996 301 316 
1997 307 359 
1998 296 334 
1999 299 347 
2000 296 333 
2001 269 358 
2002 310 305 
2003 286 297 
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l).pCiwtlp4wJp 2Wfl.Qbpp tlp2u 4wu.it, mumtlCiwupJlmpJwCi CiUjWlllW4mt 
~WLnW(lbL. 

LU) 2Wfl.Qb(lp hw(lpbgnLu nu1.rri q6p hwt.1.wuw11tlwG tlt,2ngnt.l, 
p) hw2t.1.w114bl hwripbgqwo tlw4w1111w4Gb11pg Lj,wmnwgp uillJwLCibflp 

2bl'l.mtlub1 ,LJ, 
q) hwzt.1.w114bl 4nnbuwgpwJp q.n116w4pgo· oqLnwqn116blnt.l Ulllwgqw6 

zb11mtlub110: 

7.46. UnuLnflWJpCi pwG4p q.nriomGbmpJwCi hptlGw4wCi gmgwCipzGbflh 
11t,Gwtlp4wCi 1995-2003pp. pGmpwqrit.lmtl t hbllluJWl Lil LlJwl Cibrint.l. 

tl1 Ci . l'J.nwu 
Swr,t, CwhnLJP '-1.!Swr,4.wo UtnfiwljwCi Liwr,!SwctwtJ- Liw~t,-

[!Ul'].wllbG[! ljwCinCiwrlflW- tJt,2ngGbp ljbin lj,nfuw- lnWL 
llwCi l>nCi_ll 11m91mCiGbp 

1995 0.16 0.23 0.25 2.82 0.25 
1996 2.43 2.15 3.5 13.8 3.5 
1997 27.7 ' 7.1 19.9 74.1 19.9 
1998 70.8 25.0 88.1 191 .8 80.9 
1999 119.9 100.3 246.7 802.1 235.6 
2000 221 .8 149.9 493.2 395.1 433.4 
2001 187.3 200.1 609.7 597.8 516.1 
2002 149.1 225.5 915.0 970.3 552.7 
2003 246.3 225.5 1267.8 790.8 683.8 

<Dntu4wu.it.1.woni.pJmCi[! t.lbflLnLOblm CiUjWLnw4nl{ [!CilllflbL Wfl'lJnLCiQw-
JPU u qnp6nCiwJpCi hwLn4wCip2Gb110, WJCimhbLnu· 

w) nrinzbt 4nnbuwgpwJp qmJqWJpCi qn116w4pgubflQ, 
p) ulllmqbl 11t,Ciwtlp4wJp ZWfl.Qbflp w4Lnn4nnbuwgpwCi, 
q) hwzt.1.w114bl 4nnbuwgpwJp qmJqwJpCi qn116w4pgCib11Ci [!ULn uinbu

'1P9 zbrimtlCibpp, 
11) nrinzbL LnflbG11t,g zbrimuubflp nbqribupwJp hwt.lwuwrimtl[!, 
b) n11n2bL mumtluwur11t.1.n11 qn116nGCib(lp tlp2u 4llllLIP hwt.lWUWflnLU[}° 

CibriwnbLnt.l ctwtlwCiw4p qn116nuo: ,w2l{w114Cib11p hptlwu t.lflw 4WlllWflbL 
bq11w4wgmpJnLCi: 
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QLnt-rus 

SLStUU4Uu tlu'lteUut:;r 

8.1 UtPDfllDl,wli gnt.gnuHibr t, sfll'l'IWJflO lu6~fu6brfl LnLbnuJ 

Sumbuwqwu f,ufJbpulJ hwpwpbpwl.jwCi ubcrntl}JmCi t, nrio pCiml}w
q11mu t munulCiwutirntnri. bflUnlJl}P lflnlpn,-Uml}JmCi(i [!Ul.11 dwuwGw4r ' 
U1Wf1WOnLl}JWU ut2 l.jwu nput iWlflWCipzp (uuwliwJt,Ci , Cin11uwuipt.J.wJpCi 
UWl,!Wf1flW4p Li WJLCiti} hwubUWUlnLl}JWlip: bl}b npUjbU hwL'ibuwmL'iwCi 
pwqw oqmwqnpC14nt1.l t nput Gw,-Unpij dwuwCiw4wzf12WCip UW4W(lflW4, 
WUjW umwCimu bu rit,Gwur4wJp rGribeu. t,u4 bl}b pwqw t hwCirit,uwGmu 
GmJG bfll..nLJPP ub4 WJL UlWflWOQp UWl,!Wf1flW4[! , WUjW UUlWCimL'i b(i mbrt,
Ulnpt,WL rGribeu: l"GijbQU[! hbuiwqnmuw(i WCilflntuwppCibLll q.n116t,Q t WJG 
ri.bUJQbpmu, bflp hwp4wl[np t hwubuwmbt b114m hwuwl.jgml}JmCi ctwuw
Gw4i, l.jwu UlWflWOnLl}JWG ub2, u npnCig UlWflflbflG wCihWUWzWlflbLr 
ubOml}JntCiCibp bG: 

UOhwsw~w(i t, oli11hwOnLr fllillbfuOtr: t->GribeuwJt,Ci 4.bp1mcrml}Jm
Gmu oq.mwq.npol{nri. wubGWUJWflq gmgwCit,zG t wGhwmw4wG t,GribQuQ , 
nrio pCimpwqpmu t wJu 4wu wJG hwuwl.jgmpJwCi wnwCiopG mwppbpt, 
lflnlpn,-UmpJnLCi[! dwuwCiwl.jp 4wu UlWflWOnLl}JWCi L'ib2 : UJUUjbu, qu/7 
wuhwmwqwu f,u[Jbpu[J hwzl[wp4l[mu t hbUluJWL pwCiwoun4.. 

- P1 
Ip=- , 

Po 

nran!:il'l. P1 - ut,wt.l~r WL4flwu11t, qt,CiG t QCif}wgt,4 dwuwuw4wzr2wumu. 

Po - ut,wt.lnr wL4pwG11t, qfiCiD pwqt,uwit,G dwllwCiw4w2112wunut 

Opt,Ciwlf bpb «U» WUJpwGet, qpGG QCil}wgp4 ctwuwCiwl.jwz112wGmu 
4wqub1 t 300 l'lflWU, pul.j pwqt,uwJt,Cimu· 250 ririwu , WUJW qGt, wCihw
mw4wG t,Ciribeuu hwt.J.wuwp t· 

ip = ~~~ = 1.2 4wu 120%: 

St.lJwt opt,Ciw4mu «U» WUJflWCiQt, q.pG[! pwqpuwJpCi dwuwGwl.jw-
2112wGt, hwubuwmmpJwup w6bt t 1.2 wGq.wu 4wu 20%-nt.J.: 

UUjpWCiQp t.J.w6wner crwt.twLr Lj,mfrntumpJntCi[! pGbri_b(i !WlflP llpwt.J.nr
Gbpnt.J. q.Gwhwl.111.J.nu.l t ppwguwCi .!pf,qf,l;wl;wu <YWt/Wf/7 wuhwtnwljwu 
f,Of}bpu/7 oq.CinLpJwup. 

i = .9.i 
q qo 

npi.n!:il'l. q1 - [)Cif}wgt,4 dwuwGw4w2112wCimu ppwg4w6 w1..4pwCi11t, 11wuw4G t. 
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q0 - pwqt,uwJt,Ci dwuwGw4wzr2wumu pr,wg4w6 wL4pwu11t, 11wGw40: 

UUJpwCiet, t,pwgllwCi crwt.J.w1t, Lf,nLf,ntumpJmCiCi wpctbewJt,Ci wpmwhwJ
u,mpJwllp pCinLpwq.pnul t wu;{lwupw2f1pwuwnmp;wu wuhwmwl;wu t,u
fJ/JpulJ. 

j = P1q1 : 
pq Poqo 

UCihwmwl,!wG rGribeuCibp[!, ouui tml}JWCi, llflbGgt,g Gbp4wJwgGmu bCi 
r,.pGwllt,4wJt, 4wu w6t, LnbuUJti hwpwpbpw4wCi gmgwGt,zGbp u ut, ewCit, 
owuwGw4wz112wGt, U1t.lJWLCib11nt.J. Ltwrinri. bCi hwzt.J.w114t.J.bl 2f'lPWJW4WCi m 
pwqpUWJpCi Oubpnt.J.: 

COf}hWUnLfl (wtit/mt,/1) f,OfJbpU[J pwrri hwpwpbpw~wCi gmgwCit,2 t. np[! 
pGmpwq.pnul t wGut,2w4wGnpbCi wGhwuwiWlfl U1Wflftbf1P9 pwri_4wgw6 
ungpw1-U1GU1buw4wG bpumJpp urtf'lG Lf,nLf,n,-UmpJmGr:r UuLj,mp t,Gri.beut, 
bt W4bU1WJpCi OuCi t WqpbqWUlWJpCi[!: 

Swpwubn hwuw4gmpJwCi wq11bq.wU1WJpCi pf.Hl.beut, hwzt.J.wpl.juwG 
ctwuwCiw4 q.U1Cinul bG WJGUJrur [!Cif)hwCimp gnLgwut,2. npt, ub2 Ltwrittti t 
ut,w4.npbL llflW pnlnfl U1Wflflbf1[!: 'l-/lU1bCiQ UWUflWOW/'U q.Gb11p opt,Gwl.j[!: 
UwCi11wcrwtu wnumpmu ppwgLJ.nri. UlWllJ:!bfl WUJflWUQCibpt, q.Cib[lp q.nu.'iw
flnLU[! nz orit,CiWiWlfl t: Uw4wJCi U1Cimbuwq.t,mw4wCi U1buwG4JmCipg Ltin4.t,G 
pmnwuipbt~ t [!UUl WJ'l WUJ(lWCiQCibrit, WUJ11wCiew2112wCiwnmpJwCi qmuw
rmuu: t:;pb hwzl{bUlm dwuwGwl.jwzr2wCit, WUj(lWUQWZfl2WCiwnmpJnLCi[! 
hwL'ibuwLnbCiQ l'lflW pwqt,uw1t,G ctwuwCiwl.jw2112wGt, ubcrmpJwCi hbU1, WUJW 
4uuiwGwGe WU/f1WUPW2f1PWUWllnlfJ)WU [JUf}hWUnlfl f,Of]bpu[J. 

I = I.P1q1 : 
pq L.Poqo 

St.lJwL pGijbQup ubcrmpJwG l[pw ppbGg wqf)bgmpJmCiCi bG pnriGmu 
tiGzUJbu WUJpwGeCibpp qGbp[!, WJCiUJbu tL 1111wGg t,pwguwCi 6wt.lwLGb110: 
nrUJbuqp q.Ciwhwm4.t, upwJCi q.Cibf1p lflnlflntumpJmCiu (t,Gri.beuwl{nrittnri. 
L'ibompJmCi), hw11l.jwt.J.np t l[w6wnl{w6' WUJf1WGQCibpp ewGw4[! (t,Gri.beut, 
4ztinGbp) t.J.bpgGbt nriut hwuU1wU1mCi L'iw4wririw4nt.J.: UJGuit,ui, gmgw
upzCibpp hbLnwqnmmpJluCi ctwuwGw4, tiGiUJrure bCi qpCiQ, t,CieCiwpdbQQ. 
wztuwmwGeti wpmwririnri.wl.jwCimpJmGo, pbpewml[mpJmGQ' ewCiwl.jw-
4wG gmgwGtizu. unl[npwpwfl l[bpgCimu bG [!Cipwgp4 owdwCiwl.jw2f12wGt, 
uw4wp11w4nt.l: UJUUJpup bri_wGw4nt.l umwGmu bG q.Gbpp oGflhwGmp t,G
Jlbeuo ('1)ww2bti ubpnrint.l( 

2 
,wp4wt.J.nr t u2!:iL, nr qG!:ipt, ou11hwumr tiu11!:i11ut! 4wrbLfi t uinwGwL Gwli Lwu-

L4!:iJp!:iup ubf}nr,.nt.1.· t.1.w~wr24w6 wL4pwCi11ti 11wGw4Q wp~wCiwqr!:iLnt.l pwqt,uwJt,Ci 
llw4w1111w4t, LJ.pw: 
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UJu bp4m qnponCiGbptig JnLPWf'WCiLJnLpti ub4muwg4.w6 wqr)bgmpJwCi 
tWtpnLU[! 4w11bLti t ti11w4wGwgCibL hWUWUjWl.llUJUtuwG 4.b11Lm6w4wCi tiu
l)bQuCibpti hwl.'iwrititti Li hw11.11wpwpti 1.11wppbpriLpJwL'ip: 

:t>tiq~4w4wG ow4.wLti tiuribQuti (LwuUJbJpbuti pwuwali} hwl.'iwrititti Lt 
hWJlilwpwpti 1.11wppbpmpJmCi[! gmJg t lllWLtiu, pb tiGtUJbu t LtintutlbL 
WUjpWUQWZP\?WUWnmpJmCi[! pwgwpaw4 WplilWhWJlilnLPJW up· ti hwztitl 
4.w!SwneCibpti l>tiqti4w4wG 6w4.wlti wnti (G4.wquwG}. 

Apq(q} = I,q1Po - 2,qoPo : 

%ti tiG'lbEuti ('llwwzbti pwCiwali) hwuwrititti Li hwJU1wpwpt, U1wp
pbpmpJmCiQ CizwCiw4mL'i t' WUJpwGgwz112wGwnmpJwCi pwgwpelw4 hw4.b
LW!S[! qubpti wnti (Ci4.wquwG) w11111mGQmll. 

Apq(p) = l.P1q1 - l.Poq1 : 

UnwGatiG qnponGGbpti hw24.tiG w pt'lwuwqp4.w6 41n41ntumpJmCiCibpti 
qmtlwp[! lilWLtiu t w1111JmCiQwJtiCi hw1.114wuti2ti QCirihwump pwgwpaw4 
LtinLtintumpJmGQ. 

Apq = Apq(q} + ~pq(Pl: 

Uu.jpwGew2112wGwnmpJWCi QCirihwCimp lfimrntumpJWCi Cll.tw4.npuwu 
tlb2 JnL[lWQWCiLJmp qnponGti uwuCiw4gmpJmCi[! hwpwpbpw4wG wpU1w
hw11.11mp1wup n11n24.mL'i t hb1.11liJWL pwuwt'llibpn4.. 
• wUJpWCiQw2112wGwnmpJwG hw4.bLWO[!. ti hwztitl 4.w!SwnQCibpti ow-

4.WLti lfinlfintump1wu. 

%~pq = tipq(q) = l,Q1Po - I,qoPo = 1 _ 1 
(q) 2.Poqo IqoPo q 

• WUJpWCiQw2112wuwnmpJwG hwpwpbpw4wG hw4.bLWl'.i[! ti hwzti4. q.Gb-
rti Ltinlfintumpiwu. · 

%Apq = Apq(pl = l.P1Q1 - l,Poq1 = 1 _ 1 = 1 . 'i _ 1). 
(Pl L.Poqo 2.Poqo pq q q ~P · 

liwtunriri optiGw4ti (8.1 Wf'l.Jmuw4ti} U14.JWLCibpt, htiuwG 4.pw npnzbGQ 
w111rwuew2112wGwnmpJwG [!Ul)hwump hw4. bLwl'.i[! pwgwpaw4 Lt hwpw
pbr,w4wG wr,1.11whWJlilmpJwL'ip, WJI) p4.mu ti hwzti4.· 

w) 4.w!SwnQGbpti l>tiqti4w4wG ow4.wtti lfinlfintumpJwG, 
p} qGbpti lfinlfintumpJwG: 
U111pwCiQWZl1\?WUWnmp1wG [!CirihwCimp pwgwpelw4 hw4.bLWd[! 4wq

tlbL t' 

Apq = L.P1q1 - I,p0q0 = 24. 72- 25.52 = -0.8 LILLI, l)pWL'i, 

184 

wm p4.nul ti hwztitl' 
w) 4.w!SwnQCibpti l>tiqti4w4wCi 6w4.wLti lfinlfintumpJwff 

Apq(q) = I,q1p0 - I,q0p0 = 27.72-25.52 = 2.20 ULCi . 1)11WU, 

p) qCibpti lfinlfintumpJwff 

Apq(Pl = I,p1q1 - I,p0q1 = 24. 72-27.72 = -3.0 lltCi. flPWLi: 

U~pwGew2112wGwnmp1wG [!CiflhwGnq1 hw4.bLWdQ hwpwpbpw4wG 
wpU1whWJlilntpJwtlp hw4.wuwr t' 

%Apq= Apq =Iq1P1 -I.qoPo =1pq-1=0.969-1 = -0.0314wu-3.1%, 
L.Poqo IqoPo 

WJI) p4.nul ti hwzti4.· 
w) 4.w!SwnQCibpti l>tiqti4w4wu owi.twlti lfinlfintumpJwG· 

01c A ,,,; Apq(q) = _3.:3_ = 0 086 4 u 8 6°/c . 
o pq(q) L.Poqo 25.52 . w . o, 

4wtl %Apq(ql = lq -1 = 1.086 -1 = 0.086 , 

p) qGbp'1 Ltinlfintump1wG· 

Apq(p) -3.0 
%~pq(Pl = =--=-0.117 4wL'i-11 .7%, 

I,p0q0 25.52 

4wtl %Apq(Pl = lpq - lq = 0.969 - 1.086 = -0.117: 

'-lt,dw4wqpw4wG 4.bpLmompJmCi 4wlilwpbtm dwtlwCiw4 · 4wpnri t 
nrn24.bL Ciwli wpl)JnLCiEti [!GflhwCimr, lfinlfintumpJwCi al.tw4.npL'iwCi ub2 
JmpwQWGLJmp q.nponGti tlwu[! (U1buw4wpwp 42tin[!}: 
• UUJpwGgw2112wuwnmpJwG hw4.bLwl'.iti LiwuG ti hw2titl 4.w!SwnQubr,p 

l>tiqp4w4wG ow4.WLP lfinlfintumpJwCi· 

Apq(q) lq -1 
dApq~)=~~=-

1 
-

1
• 

~pq pq -

• w~pwGQw2r2wGwrrnLpJwCi hw4.btw!Sp LiwuG ti hwzp4. q.Cibpp lfinlfin
tumpJwCi' 
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dApq(q) + dApq(p) = 1 

~wt'i 100%, bpb t'iwubpCi wpmwhwJmi.two l:iCi mn4nuCil:i11ni.t: 
U~WUlbCip, nr Wfl'lJnLCipp 6uwqnpuwCi ub2 wnwG6pCi q.nponGCibpp uw

ur q.CiwhwumtllQ 4wmw11i.tnLU t UpWJCi q.nponCi-hwm4wGp2Gl:ipp upwmrv1-
4wo 1.pn1.pnp.mLpJwCi 11buipmu: 

r'lpmbGp pCi11bpUWJpCi ubpn11r ljppwnmuG WflUlW'lflnlPJWCi owtuumu
Gbpp u WflUlW'lflWGpp pCipGwpctbpp LlbrLnLOnLpJWU ub2: 

fiOpOwfld/Jpft wOhwmwl;wO ftOtJl:iRUf! pCimpwq.pmu t hwz41:imm ctw
t'iwGw4w2r2wCimt'i wpmw11pwCipp wnwG6pG mbuwljp pGpGwpctbpp 1.pn-
1.pntumpJnLCi(I. pwqpuwJpGp hwt'ibt'iwmntpJwllp. 

~l:i11Gwp4mpJwG 4n11.urg pn11.w114i.tn11. Up pwCip WflUlW'lflWLnbuwljGl:ipp 
pGpCiwpctbpp t'iw4w1111w4p oG11hwGmp 1.pn1.pntumpJmCi[1 npnzblm Gll.jw
mw4nt.l hwzi.twrt.ii.tmu t pGpCiwpctbpp oG11hwCinLp pCi11bpuo: CCi11 nr,mu, 
pGpCiwr,ctl:ipo 42114.mu t hwz4bmm ctwt'iwCiw4w2112wGmu pn11.wp44wo 
wpmw11pwCipp wnwCi6pG mbuwljGbpp ow4wLn4. 

lz = L,Z1Q1 : 
I.zoq1 

U[1tnWl}f1W0pft j)ftqftl;wl;wO awtfwfft [!Ul}hwumf1 ftOtJl:iRUf!, pCipGwr,
ctbpn4 42114,WO, mCip hbtnuJWL LnbUpQ. 

lq = L,Q1Zo : 
I,qozo 

S4.1wl pCi11bpuwJpCi hwuw4wpq.nLll l:ippnpfl gmgwCipzG t Wf1tnWl}f1nL
PJW0 awfuunuJO/Jflft [!Ul}hWUnlfl ftuq/Jpu[!. 

I _ L,Z1Q1 . 
zq - I.zoQo · 

Pnlnr bpbp pCi11bpuCibfl1J i.rntu4wui4.wo l:iG t'ipLiJwCig hbm hl:imuJWL 
41:ifll.li , 

lz · lq =lzq: 

rG11bpuw1rG ubpn11p 4rrwnt'iwCi uu lll:i4 2r2wCiw4 t wztuwmwGpt, 
w11mw1111nr1w4wCinLpJwCi 1.pn1.pntunLpJmCiGbflp tlbfllntOmpJmCio: CCi11 nrmu, 
hCiwpw4np t pCi11bpuGl:ipp hwzi.twr4t'iwG bp4m unml::igmu: U11w2tiGo 
hpuCi4wo t upw4.np ctwuwGw~nLU pn11.w1144.w6 WflLnW'lflWCipp pwGw4r 
(w) hwz4wnuwG 4pw: bflljpnp11 t'inmbgt'iwllp' wztuwmwCipp wpmw1111n11.w-
4wCimpJmCi(I nrn24mu t upw4.np wpmw1111wGpp 4pw owtuuitwo wztuw-
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u,wctwt'iwCiw4ml (t): Upw4.np ctwuwGw4mu pn11wp44wa wpmwri.pwCipp 
_QWCiwljo (pGb11.bG WflLnWhWJUlnlpjWUp) u urwi.tnr Wj1UlW'lflWCipp l~JIW 
awtuui.two wztuwmwctwuwCiw4C! i.rntu4wuiitwo l:iCi upt'iJwCig hl:im. 

1 
W=-: 

t 

OppCiw4· l:ipb wztuwmnrm JmpwpwCivmr wpu,w11pwCi.Qp ltpw 
awtuumt'i t 15 pnuib {t=0.25 ctwu), wuiw t'ib4 ctwumu Cipw pnrJ.wp4mu[1 
44wqup 4 WflUlW'lflWCip: uzl:iCip, np pn11.wp4mll1J 4Wfln'l. t fWlp4,DL nl 
t'it,wJCi pCil:i'l.1:iCi, WJL Ciwu wpctbpWJpCi WflUlWhWJLnnLpJWUp (pq): 

U2fuwmwOpft Wf1U1Wl}f1nrzwl;wOmp1wO wOhwmwl;wO ft0q/Jpu0/Jf10 
mCib(i hbLnuJWL Lnl:iUp[!. 

· W1 Q1 . Qo 
lw=-=- . - , 

w 0 T1 T0 

. t 0 To . T1 
lw=-=-.-, 

t1 Qo Q1 

nrnnbrf T-Ci tnllJwL wptnwrirwCrpll pnriwrLJuwG ttrw dwuwCiwlJll qmuwpwJllG 
awtuumuCrtrCr bG uwr11-dwut11m!, uwr11-orbrn4 t,, uw1111-wu1luCrbpn4 (4tr21lGu 
hwuwt4wuiwutuwCrmu t wztuwtnnriGtrll [!GrihwCrmp p4pCr) : 

UztuwmwmwpmpJmCiG wztuwmwCipp WflLnWflfln11.w4wCimp1wG hw4w
flW(16 gmgwCipzCi t: UJ'l pu4 uiwm!'.iwnnt.l wztuwmwmwpmpJwG Gqwqmt'iQ 
lt4wJmll t wztuwmwCipp wpmw1111nriw4wCimpJwCi w!'.ip uwupCi: Upmw
flflwCipp mwppbp mbuwljCibpp wztuwmwmwpmpJwCi u 1111wGg wr,mw-
1111mpJwG OW4WLCibflp ql:ipwpbflJWL Ln4.JWLCibpp hpllwCi lj,pw 4WflbLr t 
hwz4.wp41:iL w2fuwmwupft Wf1U1WIJf1nrzw!;wOmpJw0 f!Ul}hw0mf1 ftOq/Jpuf!. 

lw = I.toQ1: 
L t1Q1 

84.JWL pCi111:ipup hWJLnWflW(1W(1Ci WflLnWhWJUlnLU t hwzi.tbmm ctwuw
Gw4wzr2wGmt'i wupn11.2 wp1.11w1111wGpp pn11.wp4uwG i.trw ctwuwGw4t, 
t,pw4wG oG11hwCimp owtuumuCibplJ: ~wuw11riG pflbCipg Cil:ipljwJwgCimu t 
UjWJUWCiw4wG t'ibompJmCi, npo gmJg t LnWLPU, pl:i PLI!ll.!PUPG 4LtiCibpG 
W(1U1W'lflWCipp pn'l.Wfl4UWCi OWUWCiW4p OWtuumUCibpQ, bpb wztuWLnW
UlWflnLJ}JnLU[! ii.rntultbp: 

OrpOw(I: Urumuw4 8.2-p mt.lJwLCibpp hpuwG hwzltwp4bL wztuwmwG
pt, wpmw11rnriw4wGmpJwCi 1JCi11hwGmp pG11bpuo wztuwmwmwpmpJwCi 
lll:ipnri.ml. 

LnttJnul. 

fw = 
1515

·
6 

=1.139 4wu 113.9%, 
1330.6 
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GzwGw4mu t, nri wztuwtnwGet, wpmwrwn11w4wGmpJmG[! otmGwri· 
4mpJmCimu weibL t 13.9%-ml.: 

Urt1muLUl.j 8.2 
Qbnliwr~nLpJnLlinul wcfuwswswrnLpJnLQll L wrswqrw(iffl pn11.wr~nul[! 

Upmw- Uf,wLJ.np Wfll!lW'l/lWU!?P UpV'lW'lfltlbl t. hwl!l 1w2tlwp4wJtiu 
rlfl w Ci !?P ctwuwCiw4f, 6wtl.Junu:l- uJmuw4ub11. 
mbuw4[! Cibnn, tlwnn-ctwli uwnr -ctwtl 

hmGtlwri tpbl!lfll{W/1 hmul)_wfl 41bU1ptl wr, toq1 l1q1 
lo t1 % q1 

u 1.0 0.9 458 450 450.0 405.0 
p 1.2 1.0 311 324 388.8 324.0 
q. 0.9 0.8 765 752 676.8 601.6 

r - - - - 1515.6 1330.6 

UztuwtnwGpt, wpmwrwnrtw4wGmpJwG fiGllb2u[! (LU2tuwU1WU1WflnL
PJWCi Ubpnr1.mU 4w1-4l{wo t wzl1.JwtnwctwliwCiLU4f, 6wl1.JunulGbpf, fiCillbpuf, L. 
wptnw11,pwG2r ,1Jt,qi,4w4wG owttwLti j,G11,bput, (wztuwmwmwpmpJwup 
4211ttwo) hbm . 

4wu 1q = :ttoq1 . I.T1 -= I,q1to . 
It1q1 ITo 1qoto · 

U2/uwmwupft WfJlflW(Jflllf/WI/WUntf}JWU WfldbpwJft{j WfJlflWhWJlflnt
f}JWtfp llUfJhw0mf1 ftUfJbpuft hwzl{wp4uwG hwuwp hwp4wllnri t pn
fJ.Wf14llw6 writnw11,rwG2r pwGw4[! 4znbL hwuwllribLfi q.Gbriml: npLI..jbu 
hwuwri.ribLr q.Gbp 4LUflnfl b(i hWCillbU Q.WL [!Cipwgi,4 ' pwqj,uwJf,Ci l1wu nriL.t 
WJL ctwuwGw4WZfll?LUCij, q.CibpQ 4wu ut,2t,G q.Gbp[!: t">Gllb2U[! U1lLJ lUl 
tnwppbpw4nll hwzttwr4LJ.mu t hbtnL.JWL pLUCiwoliml.. 

lw:::: I,q1p: Lqop : 
IT1 ITo 

SllJWL pwCiLUOur w11w2t,G UWU[! hwzLJ.bmm ctwuwGw4wzri2wGi, ut,2t,G 
pn11wri4nLUCi t, bp4rinrill uwu[!· pwqt,uwJj,Gj, : 

Uzl1.JwtnwCipj, WfllilWllflnrtw4wCimpJWCi fiCillbpuj, ([!Ulil pnfJ.Wf14UwG} u 
wztuwtnLUctwuwGw4r owtuunulGbpj, fiCillbpui, WfllilW'lflJWLP ut,2ngnLJ. 
utnwGmu bG WfllilWllflWCipj, ,1Jj,qt,4w4wCi owttwLfi f1G1lb2u1::f q.Cintt 4211LJ.LU6. 

lw ·Ip ::::lq, 

4wu lq = (Lq1p: I,qop ) · I, T1 = :tq1p : 
IT1 ITo 1To Lqop 
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Or~Owll: tGpwllribCiE ob11Gwp4ntpJwCi WflU1W'lJlWUf!fi pnfJ.WJ14ULUCi L. 
flflwug pwg pn11CiuwCi q.Gbrfi LJ.bpwpbflJWL hwJU1Cij, bCi hbU1uJw1 tnLlJwL-
ubflC!· 

Urt1muw4 8.3 

r unl!lw- UbL1.1U1bupbi, 1n4mbupbr, Pwg 1wzl.[. UJmGw4-
J:)n11Ci- Gt;n, hwa . nnwu I 11nwu-

I f>P l!lb- wztuwm. w2tuwm. uwu 

! 

WfllilW- Wfll.!lW-

uwlm 'lfllJ.bL t , 6wtl.Jubri, '1/lllbl owtuubp, qp[i , qoP q1p 
hwl!l u.-ctwu t , hWl!l o.-ctwu, hwq. 

qo To q1 T1 'lflWO 

u 370 1024 390 1032 20 7400 7800 
p 210 965 205 960 21 4410 4305 
q. 520 1300 535 1310 18 9360 9630 

L, - 3289 - 3302 - 21170 21725 

~wzLJ.wri4bL wztuwmuiCiEfl wpmw11rnr1w4wCimpJLUu j,Ci11bf!uo: 
LnLtmuJ. 

I = Lq1P: LqoP = 21725 : 21170 =6.58 :6.44=1 .022 4wu 102.2%: 
w :t T1 I To 3302 3289 

UJUl,4bu, hLUzt.{btnm ctwuwGw4w2ri2wCimu ubl.j UWJlll-ctwumu pnfJ.LUfl4-
llbL t 6. 58 hwq. 'lflLUUj, WJllilWllflWGf!, ru4 pwqj,uwJf,GnLil' 6.44 hwq. 
llflwui,: UztuwU1wCif!f, wpmw11rin11wl.JwGmpJwCi hwLJ.bLwCi[! 4wqlibL t 2.2%: 

U~2~0 ~011,tfuOtr: Ut, zwpp llbumbpmu wq.rbq.LUmwJt,Ci tiG11bf!uGbJ1t, 
tl,ntuwpbCi hW[lUWfl t oq.U1wq.np6bL llPl?rCi pl{wpwCiw4LUCi L. llPl?rCi hwp
llnGj,Lj fiGllbf!uCibp[! : 8wG4wgwo [!CillhwGmri rG11bf!U 4wflbLfi t CibJ14W
JwgGbt npLI..jbU wCihwU1w4wG t,G11bpuCib[1p l.Jz114wo lit,2t,Ci: Uw4LUJG uti2t,Gt, 
mbuwl.j[! wGhpwctbztn t [!UlilflbL WJULI..jbU , nrLI..jbUqj, u1.11wgLJ.LU6 ll'12rG 
rG1lb2uo LfiCif, btw4btnLUJt,G wq.pbQ.WU1WJj,Ci tiGllbf!upCi hwULUL4WlilWUtuLUCi: 

tGpWllflbUf! hWJU1Gp bCi hwz4b1.11m ctwuwCiw4wzJ12wGmu LJ.w6LUnt.{wo 
LUJ1U1W'1J1WCipt, wrctbpt, ( P1q1) L. [!UlilJlWUJ?WJj,Ci 'lPU1Wfl4uwG Wfl'lJmGemll 

utnwgl{wo q.Cibpt, wCihLU1.11w4wG tiG11bf!UCib[1[! (ip ): UJ'l 11b1.J..jf!nLU q.Cibpt, 

QCi11hwCimp t,G11bf!UP hLUJlillUflWflnLU 4WflbLr t oq.mwq.npobl hbU1L.JLUL 
tl,ntl,ntumpJmGu. 

UJULI..jf,unLJ., q.Gbpt, uG11hwGmr flCillbJ?U[! 4wptnwhwJmt.lt, LUCihwtnLUl.jLUCi 
t,G11b2uGbpj, ut,2t,G hwpunCit,4t, llL.nl{. 
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I = IP1q, . 
p 1 . 

I ~· P1q1 
IP 

Or~Dw~: UU1wCiwL qCibpp l(lmJintumpJwCi [!Cil).hwCimp qCiwhwLI1w4wO[! 
wrumuw4 8.4-p LilLUWLubpmt. 

Urumuwl.j 8.4 

UUJflWUQ rr,wgmu[! hwzqb- QGbr,h LflmtmfumpJntCi[) ,wztlwri4wJhCi 
uim dwuwCiw4w- hwzitbuim dwuwCiw- UJmCiwljGbr, 
2J12wCimu. hwq. 4ww2wCinul pwqtiuw-

l').flWU Jtiuti hwubtlwUJnlp-
P1Q1 Jwilp, uin4nunit, ip P1Q1 

ip · 100-100 ip 
Qwqwfl 23000 +4.0 1.040 22115 
6w4Ciri.b'l 21000 +2.3 1.023 . 20528 Unh.t 29000 -0.8 0.992 29234 

I 73000 - - 71877 

LnLfJnLd. 
,w2t.lwp4bCip qCip llp2pCi hwpllnCipl.j pCif'lbpu[!. 

IP= ~p,q
1 

= ;~~~~ =1 .016 l.jwll 101 .6%: 
I ~· P,q1 

IP 

UJupCipu· qCibp[! lilLUWL wumwCipwJpCi tullpp llnin hwzt.lbLnm ctwuwCiw-
4w2112wCimll pwqpuwJpCip hwllbllwLI1mpJwllp llp2pCinul wl'.ibt bCi 1.6%-nt.t: 

U1.,4pwCipw2112wCiwnmpJWCi l>pqp4w4wCi owt.twtr [!Ul).hwCimp pCiribput, 
hw2t.lwp41lwCi hwllwp 4w11bLr t 4PflWl'lbL llr2rG pt.lwpwCiw4wCi rCiribpu[! : 
Quri npmll . hwJlllWflWpmll 4winw11t.lmll t hbLnuJWL 41mflntumpJmCi[! . 

q1 =iq ·qo : 

Um f'lbL4pntll ruribpu[! l.jmubuw hbliluJWL LI1bup[!. 

I 
_ Iiq ·Poqo . 

q-
IPoqo · 

Or~Dw~: Urumuw4 8.5-p LilLUWLCibpp hpllwCi 4.pw hw24.wp4bt 
Wl4[1WCipp ppwgllwCi l>rqp4w4wCi OWt.lWLP llr2ru p4.wpwCiw4wCi ruribpu[! : 

LnLfJnLd. 
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1 = Iiq ·Poqo = 119505 =O 
O 

• 

q IPoqo 124000 .964 4wll 96.4 Yo. 

[ 

StlJWL w1.,4pwCipCibJ1p ppwgllw(j l!pqp4w4wCi owt.lww llr2rCimll 
ut!tUq bl t 3.6%-ntl: · 

Urumuw4 8.5 
U111rwliflibr~ ~rwgnu.to plili11.lili Li wrdbfwJ~li wrswhwJsnLpJwllp 

Llu.jflWCiQ l"flwgnlU[! pwqh- ~tiqt,4wljwu 6wtlwtti =!w2Ltwri4wJt,Ci 
uwJtiu dwilwGw- LflnlflntuntpJntU[! hw2- UJntGw4Cibr, 

4W2flQWCinttl , tlbmm dwtlwGwljw-
hwq. l').flWtl 2112wCimu· pwqtiuwJtiCiti 

iq iq · %Po QoPo hwtlbilwu,mpJwilp, 
uinLtnuml, 

iq · 100-100 

lJWUl').Wfltili 46000 -6.4 0.936 43056 
Qr, bJ UJ-l>flntui 27000 -8 .2 0.918 24786 
uwnhG2 51000 +1 .3 1.013 51663 

I 124000 - - 119505 

Up2pCi pt.lwpwCiwl.jwCip pwCiwount.l 4Wflbtr t hw2t.lw11Libt Ciwu wztuw
mw upp WplI1Wf'lflnt'l.W4WCintpJwCi pCil).bQU[! ([!ULil w2tuwrnwlilWflnLPJWCi) , 
nr,[! hWJlilCir t nr,L4bU u. Q. Umµnulfttftuf, ftufJ/Jpu. 

~ To·. T1 £.... . T, 
I = Iiw T, = qo q, 
w IT, IT, 

t°'Cil'].bfuDbr~ hwdw~wrql:iro: rCil).bpuCibp(! 4wpnri bu oqmwqnJ16t.lbt 
ungpWL·l.I1CilJ1buwl.jwCi bpumJpCibnr f'lpCiwllpl.jwCi t.lbflLnLObLnL CiL4WLI1W4nt.l 
ur 2WflQ hw2n11riw4wCi ctwllwCiwl.jw2112wCiCibpr 4mp4wopml: UJI) 11b1.,4pnuj 
hwllWf'lflbtpmpJntCiCi w1.,4whnL[bLm hwllwfl 'lflWCip hwp4wt.ln11 t hwz4.wp4bt 
url.tCinLJCi utubllwJnl[: Up pwCip ctwllwCiw4wzp2wCiCibJ1r 4LI1flt.lwopn4. ru-
1).bpuCibpp hw24.wJ14llwCi WJ'll4PUP utubllw(j Lin!tlmll t fturJteuubf1ft hwtlw
Ltwµq: l"Cif'lbQUWJtiCi hwllwljwr,q[!' l.jwtul[wo l.I1bl'\b4WLI1t.lwl.jwCi pwqwJpQ U 
hbinwqnLI1mpJwCi CiL4wLI1wl.jCibppg, l.jwpnl'l t l.jwnmgtlbt !nflu LI1Wf1pbriw-
4nt.t: 'l-rlJlbCip pCil).bpuCibpp hwllwl.jwpq[! qCibpp [!Ul).hWCinL[l ru11bpur opt,
Ciwl.jnt.l, np(! hw2t.lw114t.lmll t n ctwllwCiwl.jwhwinl[wo(jbpp hwllwp. 

U. Q{j/Jf1ft 2fJPWJW/.twD f,ufJ/Jpuuf;µp J/mr/mfuntu 1/2/Jnutµm/. 

I = Ip,q, 
1 

I = IP2Q2 
1 

I 
3 

= Ip3q3 
1 

• • • I n = Ipnqn 
PYo Ipaq, PYi Ip,q2 P% Ip2q3 P%.1 IPn-1qn 

P. q{j/Jf1ft 2fJPWJW/.tWD ftufJ/Jpuu/JfJ[! hWUU7Wt.nntu f/zf,nu/;µm/ ( qo) . 

1 = Ip1qo 
I 

I = Ip2qo 
I 

I _ IpJqo I = Ipnqo . 
PYo Ipoqo P% LP1qo P% - LP2qo' ·· · P.%-1 IPn-1qo . 
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Q. Q/jbpft pwqftuw;ftu ft0JJbpuubf1[! t/Jm/Jnfumu l/2/lnubpmf. 

I = LP1q1, I = LP2q2, I 3 = LP3q3, .. . I n = LPnqn : 
P)6 Ipoq1 P% LPoq2 P% LPo% P_% LPoqn 

1. QObf7ft pwqftuw;ftu ftuJJbpuub/7[] hUJUU1WU1nLU Lt2ftnulif7ntf (qo) . 

1 = LP1qo 1 = LP2qo , 1 3 
= LP3qo, ... 1 = LPnqo: 

P)6 I,p0q0' P% L.Poqo P% LPoqo P% LPoqo 

,wuU1WU1mCi 42pnCib11ml. ~Ciril::iEuCibrp hwl'iw4w11q.C! 4wnmgbLnL ctw
uwCiw~ mt.lJwL 11tu.mmu oq.mwq.nriot.J.bL t Lwul.l.jbJrbup unmbgmu[! : 

=lwuswsnLCi L. lfimfmfunLCi l{wqifnll f'ICil}.l::ifuCil::ir: '-l.b11nCi2JWL pnlnfl 
'1PU1Wfl44.WO ~CiribEuCibfl[! hw2t.1.w114t.J.mu bCi uphCimJG U1brimu 4.w6wm-l.w6 
4wu ub4 abnCiw114mJ}Jnt.Gmu J}nriwr~t.J.w6 up .(?WCi~ WflU1WJ'lflWU1buw4-
Cib11~ ~U1flt.J.w6Eml.: UJctu 11~mbGE wJG J'lbl.l.lEC!, trp u~hCinLJCi WL.l.jflWCiECi 
p11wg4.nLu t up EWCip U1brtb11mu, 4wu upwU1buw4 wrmwrirwCiEC! pn
riwr4t.J.mu t up EWCip abnCiwr~mJ}JmGCibrmu: 

bpb p11wg4.mu t lipwJCi upwu,buw4 WflLnWrJ.flWCiE , WL.l.jW L~nLJ.pCi 
O[l~CiW!Wlp t hw24.w[14b[ 'lflW priwguwCi u~2~Ci q.pu[! wnwGopG ctwuwCiw-
4w hwU14.w6Cibpmu: 

(/)ntjJnfumO f./wqtlntf ftuJJlipuli ~pbCi~g Cib114wJwgCimu t umwg4.w6 
bp4m up2pG wpctbECibpp h'..UpwpbpmpJmG[! . 

1_ = P1 = LP1q1 : L.Poqo = L.P1d1 , 
p(<P.4.J Po I q1 I. qo L.Podo 

nruntrf p1 I.. Po -Ci wu,1r1wupp tiriwguwCi uti2JlCi qpCiu t· hwllWU1WUlwutuw1Jwpw1 

hw2!.lttI1m I.. pwqJluwJpCi ctwuwCiw4w2ri2wCiutrinLll , 
d1 I.. d0 -Ci otnCiwri4mpJwCi 4wll llwriqJl Ultuw4wriwri 42Jln[! Wf'IUlWflf'IWCipl 

pn11wp4uwCi 4wll tiriwguwCi [!CirihwCimri 6wtJ.wtmu' hwllwll.lWUlwutuwuwpwri hw2 
4tUlm I.. pwqpuwJpCi ctwuwCiw4w2ri2wuutrimu: 

St.lJWL pG11bEuC! pGmJ}wq.pml'i t nt upwJG t.l.w6wnE~ U1brtbpmu wCihw 
U1w4wCi q.Gbfl~ lflnlflntumJ}JnLCi[!, WJL Gwh libowowtu 4wu uwCipwowp 
wnhUlflP obnCiw114mJ}JmCiCibpmu ppwguwCi 4wnmg4.w6EP lflnlflntum 
J}JnLCi[!: '-l.b112pCi q.n116nCip wqril::ignt.J}Jnt.G[! q.Ciw hwlflblm Cil.l.jwtnw 4ml 
hw2t.1.w114t.1.mu t f./wnmgtfw<Jpw;ftu u,bqwzwpdbf1ft ftu11bpu[]. 

1 = LPoq1 . LPoQo = LPod1 : 
d(lun) I,q1 · I,qo L.Podo 
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St.OWL hwl'iw4w11q.p t.J.bf12pCi pGrib.EuCi t hwG11puwCimu qlilipft 1tw1mli 
qwqtint/ ftuJJbpu[], n[l[! hwzt.l.P iP wnCimu 4wnmg4.w6.(?p lflnlflntumJ}JnLCi[!. 

1 
_ L.P1q, . L.Poq1 _ LP1d1 . 

p(~.4> -~- I,q1 - L.Pod1. 

St.lJwt pGrib.EuCibflp l'ip2h q.nJnt.J}Jnt.Ci mGp hbUlhJWL t/lntu4wl.l.j4w6m
J}JnLU[!. 

wJupG.(?Ci' lflnlflntum.Ci 4wqunt.1. pCirib.EU[! hwt.1.wuwp t 4wJmG 4wqun4. L. 
4wnmgt.l.w6.(?WJpCi mbriwzwpctbp~ pCiribEuCibr~ wrmw1111Jwtt,Ci : 

Orf'ICiw(I: l.fwU1Wfll::iL bp4m uwrqbrmu «U» WL.l.lflWG.(?p ~pwguwCi 
q.ubflp lflnlflntumJ}JWCi t.J.bflLnLOnt.J}Jnt.Ci: 

Urumuw4 8.6 
«U» w1111wOf~ ~rwgnuin tirllnL itwrqbrnuI 

LJwriq =imCipu =imttiu =iw24wp4wJJlCi UJmGw4Cibf'l, 
hwQ. nnwu 

qJlCiQ , 4wl5wn- qJlCi[!, 4wl5wn-
hwq. -tll.t t. hwq. llt L t. Poqo p,q, Poq1 
flf'lWU hWUl fl(lWU hWUl 

Po qo P1 q1 
1 12 100 13 180 1200 2340 2160 
2 17 200 19 90 3400 1710 1530 

I. - 300 - 270 4600 4050 3690 

nrnCl::iL, 
1. q.[i~ lflnlflntunt.J}JnLU[! JnLflWEWCiDnLfl UW[lqmu: 
2. UpQpCi q.Gp lflnlflntumpJnt.Ci[! (bp4m uwrqo upwupCi t.l.bpgrwo)' 

pwgwhwJLnbLnt.l. JnLflW.(?WCiDnLfl q.nronCi~ wq11bgmJ}JwCi twlflo l'lflW 
lflmtintumpJwCi ub2: 

3. Ut.4pWCi.Ew2r2wCiwnmJ}JwG pwgw11aw4 hwt.l.bLwtio P hw2p4.· 
w) «U» WLl.j[lWCiEti q.Cip up2~u lflnlflntumpJWU, 
p) WL.l.jflWCi.(?p priwguwG 4wnmg4.w6.(?p Lj,nlflntumpJwCi, 
q.) ~pwg4.w6 WL.l.jflWCi.(?p [!UrJ.hwCim[l pwCiw4~ lflnLj, ntumpJwCi, 
4. WL4flWCiQw2f12wCiwnmpJw Ci pwgw11aw4 hwt.l.bL WO[! P hw2tit.l 
w) «U» wl.l.jpWG.E~ u~2~Ci q.Gt, lflnlflntumJ}JWCi , 
p) ppwg4.w6 WL.l.jflWCi.(?~ [!Ul'lhW Unlfl .(?WCiw4~ lflnlflntunLJ}JUJCi: 
LnLbnLif. 
1. 3mrw.EWGiJnq1 uwrqmu «U» Wll1f1WCi.(?p q.Ci~ lflnlflntumJ}JmGo 

nrn2t.1.mu t q.Gti wCihwU1w4wG pCirib.EUP oq.GmJ}JWllp: 
Unw2~Ci uwrqmu wJCi hwt.J.wuwr t· 

i1 = P1 = ~ = 1.083 4wl'i 108.3%, 
P p~ 12 
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WJUt,CieG' WUj(lWU!!'1 q.j,CiCi wCibL t 8.3%-mt 
tp4(1n(l~ uwpqmu 4wqLibL t' 

p2 19 
i~ =-t=-=1.117 4wu 111 .7%, 

Po 17 

WJutiG!!Ci' WUjflWCiI?'1 q.j,Ci[! wCibL t 11 .7%-m[: 
2. lJ'12'1G q.Cij, Lj,mJintumPJnLG[! npnzl{mu t Lj,mpntumG 4wquntl t,u

'lbl!uti oqCimpJwup. 

I- = ~1 = l,P1q1 : 2,Poqo = 4050 : 4600 = 15.00 . 15 33 = 0 978 
p((l).4·> Po I,q

1 
I,qo 270 300 · · · 

4wu 97.8%, wJuj,GeG ut,2t,u q.t,Ci[! CitlwqbL t 2.2%-m.{: 
<l>mJmtumCi 4wqtlntl t,Ci~bI?U(! 4w11bL'1 t hw2t.{wp4bL Ciwli.' bLGbLnt.{ 

j,pwguwCi Lnbuw4wpwf1 4zt,11Gbpj,g: Lwtu Lt w11w2 npnzbG!! wnwu~t,G 
uwpqbpj, Lnbuw4W(1Wfl 4zj,nCib(l[! «U» WUj(lWUl!P t,pwguwCi [!G~hwCim(l 
6'.wtlwLmu: 

UJuUjbU, wnw2'1Ci uwpqt, Lnbuw4wpwp Li2tm1J hmCij,ut,Ci 4wqLibL t' 
1 

d1 =~::aa 
10 

=_!_2_=0.33 
o I,q~ 10+20 30 ' 

1 
d1= q1 _ = 18 = 18 =0.67. 

I,q~ 18 + 9 27 

tp4pnfl(l uwpqj, Lnbuwl.jwpwp 42'1110 hmCij,uj,Ci hwt.{wuwp t' 
2 

d2 -~= 20 20 =0.67 
0 

- I,q~ 10+20 30 ' 

d~ = q~ . =-9-=~=0.33: 
I,q~ 18+9 27 

I- =P1=IP1d1=13·0.67+19-0.33_ . _ . 
p((l) .4,) - ~ d 12033 170 -15.00.15.33-0.978 . 

Po kPo o · . + · .67 

~UWJWO WJCi pwCij,Ci, np JOL(lW!!WUl)nLfl uwpqmu «U» WUjflWUI?ti 
j,pwguwCi q.Gbp[! hmLtiu wuuj,Ci hmGj,uj, hwubuwLnmpJwup wCibL bCi, 
hw4wnw4 1111wCi j,pwguwCi ui,2t,G q.pCi[! CiqwqbL t 2.2%-nt.{, j,G11J pwgwp
~w4 W(lLnWhWJIJlnLl}JWUp hwqwuwp t 0.33 hwq. ~(lWUp. 

Lip= P1 - Po = l,P1d1 - I,p0d0 = 15.00 -15.33 = -0.33 hwq: 1111wu: 
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UJ'lll.lPUP wCihWUWUjWU1WUtuwCinLpJnLU(! pwgwinpqmu t uwr,qbpmu 
UJLl.lflWG~Gbpt, j,pwguwG 4wnmgqw61?'1 Lj,nlflntumpJwCi wq~bgmpJwup, 
UJJUj,CieCi hmGpupCi wt.{bLti pwp~fl qGnt.{ t.{wCiwmlbL t bp4m wGq.wu wtlbLll 
wLl.l(lWGI?Gbp, t,u4 hnqt,ut,Ci tirwtlt,Ciw4G u4qpmGI1n11bu lflntutlbL t: 
1w2tlw114bCip 4w11mgt.{w6ewJt,Ci Lnbrtwzwpdbpj, t,G~bpuQ. 

I = l,Poq1 . 2,Poqo = 3690 . 4600 _ . _ 
d(4.u,) I,q

1 
· I,qo 270 . 

300 
-13.66 . 15.33 - 0.891 , 

4wu 89.1 %, wJuj,Cipu· ti hwzt,t.{ j,pwguwCi 4w11mgt.{w6pt, Lj,mfmtum
pJwCi, WUj(lWGI?ti u'12'1Ci q.pu[! , bp4m uwpqbpnu'.i ut,wup(j tlbpgpw6, 
CiqwqbL t 10.9%-ml, t,Cirn pwgwp~w4 wpuiwhwJuimpJwdp 4wqunu'.i t 1.67 
hwq 'lflWU. 

Lip(d) = I,p0d1 - I,p0d0 = 13.66 -15. 33 = -1.67 hwq. rtflUJu : 

4.bf12WLl.lbU npnzbup wnwGopG uwpqbpmu WL1.1(1WGI?ti qGbpt, Lj,nLj,n
tumpJWU wq11bgmpJwu 1w41(! ut,2t,G q.Cit, Lj,nlj,ntumpJnlumu· oquiwqnr-
6btnt.l qGbpj, 4wJmCi 4wqunt.{ t,Ci11bpuQ. 

I = l,P1q1 : l,Poq1 = 4050: 3690 = 15.00 · 13 66 = 1 098 
P(4-4) I,q1 I,q1 270 270 . ' . 

4wu 109.8%, WJUj,Cip[i' q.Cibpp Lj,nlflntumpJWU hwzittiu uti2'1u qt,GQ 
wCibt t 9.8%-nt.{, t,Cirn pwgwp~w4 wpLnwhwJLnmpJwup 4wqumu t' 1.34 
hwq. 1111wu. 

Lip(Pl = I,p1d1 - I,p0 d1 = 15.00 - 13.66 = 1.34 hwq. ~pwu: 

~bLnl.twpwp, «U» Wll.lflWUl!P t,r,wguw(j uti2'1u qCit, pwgwpow4 
Lj,nlflntumpJmCilJ 4wqLibL t· 

Lip= Lip(P) + Lip<d) = 1.34 + (-1 .67) = - 0.33 hwq. 1111wu: 

. lJt,2t,Ci q.Cit, Lj,nLj,ntumpJwCi tlflUJ wtlbLti mdbrt t wq11bL 4w11mg4.wo-
EWJt,Ci uibriwzwpdbpj, q.np6nG[!, npCi WflLnWhWJLnt.{mu t hbtnl.tJWL lflntu-
4WLl.ltlw6mpJwCi ut,2ngnq. 

lp(<tl .4.) = f p(4.4.) · ld(4.U1.) = 1.098 · 0.891 = 0.978: 

3. UUjpWGI?W2f12WGwnmpJwG pwgwpow4 hwtlbLW!SQ hwqwuwp t· 
w) '1 hwzt,t.{ WLl.lflWCil!'1 q.Gt, ut,2t,Ci Lj,nlflntumpJwCi' 

Lipq(Pl = I,p1q1 - I,p0q1 = 5050- 3690 = 360 hwq. 'lflWU, 

p) t, hw2t,t.{ t,pwguwCi 4wnmgqw61?ti Lj,nLj,ntumpJwG" 

Lipq(dl = I,p0q1 - Po · I,q1 = 3690-15.33 x 270 = 3690-4140 = - 450 , 
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q) p hwzrt.l WUfflWUf!P [!Ur).hwump _ewuwljp tpmpnti.JmpJwu' 

~pq(rq) = (I, q1 - I. qo )· Po = (270- 300 )· 15.33 = -460 hwq. ri.riwll: 

UJumb11.pg tL wuu1wu_ew2ri2wuw11m~Jwu ouri.hwump hwt.lbLWD[! hw
t.lwuwp t' 

~pq == 360 + (- 450 )+ (- 460) = -550 hwq. 11riwll: 

4. Ulllriwuew2ri2wuw11m?JWu pwgwri<'iwlj hwt.lbLw!Su p hwzp4.' 
w) WlljflWUf!r llp2pu qup tpntpnti.JmpJWG' 

tlpq(p) == (p1 - Po)· I,q1 = (15.00-15.33 )· 270 = -90 hwq. l)flWU, 

Up2pu qup irnirnti.Jmpwu wq11bgm~Jmuu Wlllflwuewzri2wuw11m~Jwu 
pwgwp<'iwlj hwt.lbLw6p 4pw lljWJllwuw4np4w6 t briljm q.nrionup e+nJm
pJwllp. WlljflWU.Er q.up llp2pu tpntpnti.JmpJWU (360 hwq. l)flWO) Li WlllflWU
EP rpwgllwG 4w11mg4wOf!p irnirnti.JmpJWU (-450 hwq. l)flWU): 

p) t°' hwzrt.l WlljflWU.EP [!Ur).hwumri _ewuwLir tpntpnti.JmpJWu' 

~pq(Iq) = (I,q1 - I,q 0 ).j3"0 = (270-300)-15.33 = -460 hwq. 11riwtl: 

Ulljpwu_ew2ri2wuw11mpJwu ouri.hwumri hwt.lbLw!So hw4wuwp t t.lbrin
uzJWL bpljm q.np6'nuubpn4. lllwJtlwuw4.np4.wo hwt.lbtw!Sbpp q.muwppu. 

~pq = ~pq(p} + ~pq(rq) = (-90)+ (- 460 )= -550 hwq. 11riwtl: 

t°'u_euwpdb_ep, pbp_ewm4.mpJwu, wzti.Jwmwuep wrimw11rin11.w4wum
f}Jwu Li WJLUP irnirnti.JmpJmuo 4.bptm6bLm ulljwmw4n4. 4wrmLg4w6_ewJpu 
mb11.wzwpdbpp , irnirnti.JmG Li 4wJmu 4wqtln4. pu11b.euubp[! 4w11mg4.mll bu 
hw tlwutlwunpbu: 

Strtisnrf'IWL flliqbfulibr: Sbppu,nprwL ru11b_euubp[! OW11WJnLO bu 
uiwpw<'JmpJwu tlb2 (wJupuf!u' [!Ulll <'ibnGwp4m~Jmuubpp, _ew11.weubrp , 
202wuubpp Li WJL u) gmgwupzubp hwtlbtlwmbLm hwtlwp: 

Sbppmnppwl pG11beuubpp 4w11mgmtlo npnz4.mtl t hwtlbtlwmtlwu pw
qwJp Li 4zpnubpp Ljwtl tlw4wr,11w4p [!UlllflnLPJWtlp: tp44n11.tlwup hwtlbtlw
mmpJmuubrip ctwtlwuw4 Jmriw_ewuvmri mwpwoe 4wrin11. t LPUbL pullllbu 
hwtlbtlwui4.n11. (ru11b.eur hwuwpp~). WJUUjbU tL hwubtlwmuwu pwqw 
(hWJUlWflWfl): Unw2pu Li bp4pnri11 U1Wf1WO.EP 4zrnubp[! u4qpmu_enpbu 
umJuUjbu mubu hw4.wuw fl hpu.ebp ru11beur hwz4.wp4tlwu dwtlwuw4 
[!Ulllflt.lbtm hwtlwp: Uw4wJu l)W 4wpn11. t hwuq.bgubL mwppbp 4wtl umJ
upu4 hw4wuw4wu WflllJnLuf!ubpp: h.mtuwirbL WJlllllPUP wunrinzmp1mupg 
4wribLr t up ewGr b11.wuw4ubpn4.: ')pwugrg ublj[! 4wJwumtl t upwumtl , 
np nplljbu Lizrnubp [!Ul)nLU4mtl bu 4.w6wn4.w6 WlljflWU_Eubr,r OW4.WLUbfl[! 
bp4m U1Wf1WOf!nLU tlpwuru t.lbrigpw<'J. 

Q=qA +q9: 
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Guf, tn/Jf1/1t.nn{1f,W[ f,uf]lipUIJ l.114.JWl r).blljf!nltl hwz4wp44.mu t hbllll.iJW L 
pwuwOL.in4.. 

I _ LPsO. 
Bl -

P7A LPAQ. 

OrtiOw~: 1WJU1UP bu hbmli.JWL l.114.JWLUbpu WlljflWU_Eubrir rpwgtlwu 
OW4.Wlr Li qubpr 4bpwpbpJWL [!UUl bp4m tlwpqbflp . 

Urumuw4 8.7 

UU!- Auwr,q B uwpq =iw24.wr,LjwJpCi uJmCiw~Cibr, 
r,wGg qpCi[!, qwCiwn- qpCilJ, 4.wCiwn- 0= 

l'lf1WU tlbL t. ui rinwu tlbL t. lll = qA +qs 

PA qA PB· qB 

1 110 30 120 35 65 
2 85 45 90 50 95 
3 170 15 160 90 105 

I. - - - - -

=!wz4.wpl!bl q.up mbppmnprwL pu11beuo: 
LnLbnuJ. 

I = LPsO 33150 = 1.002 4wtl 100.2% 
P% LPAO 33075 ' 

PAO PsO 

7150 7800 
8075 8550 

17850 16800 
33075 33150 

WJUpueu' q.ubp[! B tlwpqmu q.briwqwGgmtl bu A uwpqp qubppu 0.2%-nt.l: 
Sbppu,nppWL pu11beur l.114.JWL pwuwOli.mtl bppla.uu q.nLUWflWJPU 4znp 

irnti.Jwpbu oq.mwq.n1104.mtl bu umw u11w rimwg4.wo Lizpnubp (ulliwuri.wpm 
4wnmg4.WOE): npUjbU WJ'llllru~ 4zp11ubp 4wrin11. t hwu11bu q.WL WfllllW-
1111wuer l.114.JWL mbuw4ubpp 4.w6w11ep 4w1111Lg4.woeu [!Ul.11 wt.lbLP tlb6 
mwpwaewJpu tlpw4.npuwG, oppuw4· hwupwUjblllnL?Jw.u. 

I _ LPBqhwuri .. 
P%, - LPAqhwliri . . 

,wz4.wp4tlwu bp4pnr,11 b11.w0w4o hwz4.p t wnOnLtl hwtlbtlwu,4.n11. 
mwr,woeubpp 4zp11ubp~ hwpwpbrim?JnLG[!: UJll l)bl.llf!nLU w11w2pO .EWJL[! 
4WJWUnLU t, br,4m mwpwoeGbp[! upwupu 4bpgpw6, JnLflWf!WULJnLfl Wllj
flWUEP tlr2ru q.u~ hwz4.wp4uwu tlb2. 

-p. = LPiqi . 
l I,qi . 

')pwurg hbmn hwz4.wp44.nLtl t mbppmnprwL pGl)bJ2U[!. 

I = LPBqB : LPAqA : 
P84_ L,J) · qe L,P ·qA 

197 



Ubp tuCi11rr U1lLJWLCibpml uU1wCimu bCip. 

- _ 110 · 30 + 120 · 35 _ 115 4 P1 -
65 

- . 1111wu, 

- = 85 · 45 + 90 · 50 = 87 6 u P2 
95 

. 'lflW , 

- 170 · 15 + 160 · 90 16 
4 p3 = 105 = 1. 'lflWU: 

1wz4.wplJbCiQ pCi11bQU(f hwz1.U1 wnCibLntl q.Cifl hw24wrlJ4w6 up2f1Ci-
Cibr,u. 

I _ 120-35+90 -50+160-90 110,30+85 -45+170-15 
p%_ - 115.4 · 35+ 87.6 -50+ 161 .4 · 90 115.4 · 30+ 87.6 · 45+ 161.4 -15 = 

= 1.022 4wu 102.2%: 

Sbr,pUlnpflWl flCi'lbQup hwz t.J.wplJuwCi U14JLUl unt.nbgmuG Wll.jWhnt.J.mu 
t hwJt.nCifl ltlntu4wUJt.J.w6mpJmuu. 

IP· lq = lpq: 

l">pwguwCi ~flqp4w4wG crwt.J.wtr pCi11bQUQ t.n4JWL 11bUJpmu lJwnmg
t.J.mu t hbt.nLaJWL 4bf1Uj. 

I B = Iqsp: 
q%_ LqAp 

8.2. IUOl\~rObr li l{wrd'nLfiJnLOObr 

8.1. n.muwuu,wumu w6tufl wpt.nw11pmpJwO owt.J.wtCibpfl La 11riw q.Obpfl 
t.J.brwpbpJWL hwJt.nGp bCi hbt.nLaJWL lll4JWLCibp[! . 

Swpbpf,4 Uotufl 1 lil q.f,Ci[!, Upt.nw1111t.lbL t, 
nmp. u1G . t.n 

1999 124 250 
2000 170 258 
2001 212 270 

3mpwpwCivmri t.nwpmu wotufl 100%-ng f,r,wguwCi ll.jLUJUWCint.J. npnzbt 
q.Gbrfl , flpwguwG ~flqp4wlJwG crwt.J.wlfl La LUUJflWCiQwzri2wCiwnmpJwu 
211pwJw4wu La pwqfluwJflCi wGhwlflw4wG pu11b12uGbr,n: Ul!lmq.bL 211pwJu1-
4wG La pwqf,uwJflG flCi'lbQuGbr,f, ltlntu4wUJt.J.w6mpJmCi[!: 

8.2. ~w11w12mu UJWpbCiwJflG LUUJflWGQGbpfl q.Gbflp woo 2001p. 1-flG 
4ruwuJw4mu pGmpwq.pt.J.mu t hbl!lLaJWL l!l4JWLGbpnt.J.. 
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Uuflu =imG- Cl) b l!lfl- Uwplll UUJ11PL ULUJflU =imCiflu 
t.lwn t.lwn 

q.pG[!" urn4numt 
101.9 I Ciwtunri11 wuu- 103.1 102.3 101.8 102.0 102.3 

t.J.w Cil.lwt.n~WUO 

npnzbL 'lflt.nwr,4t.J.nrt wupn112 ctwuwGw4wzri2wGmu q.Gbpfl uG11hwCimr 
ltlnll'!ntumpJmGrr 

8.3. PbGqflGfl ubowowtu t'if12f1G q.Gbpfl (t.nwr,bt.J.b112fl 'lflnlpJwllp) t.J.bpw
pbr,JWL wrumuwlJfl t.nt.lJwLGbpmt npnzbL pwgw4w1n11 gmgwGflzGbp[!. 

Swr,bpflt.J. PbGqf,Gp 1 t.n q.flGu, Ci b uCib 
hwq. 'lPWU Ci 

1999 
2000 
2001 

240 
80.0 96.0 

8.4. ~w11w12fl 2m4w1n·Lu uuwupbppfl flpwgt'iwCi t.J.bpwpbpJLUL hWJl!lGfl 
bCi hbt.nLaJWL t.n4JWL Gbro. 

UpbpQCibflfl Ub mbll b 
mbuw4Gbro ub4 lfq.-fl t.J.w6wnt.J.bL t. 

. Swt.J.wrifl uflu 
lunqp uflu 
n ll u 

nrnzbL. 

(j ' WU Ul 

1400 30 
1600 15 
1300 8 

lJl 

28 
13 
10 

1. q.Gfl, flpwgllwG ~flqf14wlJwG 6wt.J.wLfl La Wll.JflWCipwzri2wCiwnmpJLUCi 
uG11hwGmp flG11bpuCibpu: 

2. UUJpwGpwzri2wCiwnmpJwO oG11hwGmp hwt.J.bLw6u pwgwpaw4 La 

hwr,wpbpw4wo WfllllWhwJt.nmpJwup, WJ'l pt.J.mll fl hwzflt.l· 
w) ~flqf14w4wG owttwLfl ltlnltlntumpJwG, 
p) q.Gbpfl ltlnltlntumpJwu: 

s.s. Uwpqfl uwupw6wtu wnlat.npfl abnGwp4mpJnLGGbpmu upq.bpfl 
f,pwguwG t.lbpwpbpJWL hWJt.nOfl bG hbt.nLaJWL t.nt.lJWLLibp[! . 

u pqbpfl Ub4 4q. qflCiU, llflWU 
t.nbuw4Cibp[! 

hmthu oqnuurnu 
luCianp 300 200 
SwCia 400 350 

=iwzt.J.wp4bL [!G11hwGmp f1Ci11bpuCibp[!. 
w) WUJflWCipw2ri2wCiwnmpJwCi, 
p) qCifl, 

UL4pwupw2ri2wuwnmpJnLCiU, 
hwq. r nwu 

hnLLPU OQ.nUl!lnU 
1435 1671 
389 450 
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q.} tirwguw(i 1J/lqt,4w4wCi OW4Wt/l: 
nrnzbt q.Cinr11Cibn/l mCimbuuwCi pwgwrr6w4 ub<'JmpJmGQ /1 hwz/14 q.Ob

fl/1 G4wquwCi: 

8.6. nrnzbt .EWflW.E/1 uwGrrwowtu Wl1UU1fl/l 6bnOwr4nLpJm(i(ibflnLU 
uu.jwnnflw4wCi Wll.j(lwCipCibn/1 tinwguwCi 1Jt,qt,4w4wCi 6w4wt'1 t.timtin
tumpJmCio hwz4.bmm dwuwCiw4wzr,2wCinLU pwqt,UWJ/10/1 hwubuwuim
f}JWUp, bpb WUj(lWCiflW2f12W0WnmpJmCi(i w4btWQbt t 42.3%-n4., t,u4 
q.ubrrt:!' 13. 7%-n4: 

8. 7. ~Wf'lWQ/1 zm4wCibrrmu pwG2wrb11bCit, tirrwguw(i 0W4WL[! pCibribO 
WfllilWhWJUlnLpJwUp hn4mbupbrrt,Ci UbUjmbupbfl/1 hwubuwuimpJWUp w6bt 
t 18.6%-n4.: CCi11 nr,nul pwCi2wrrbf'lbut, q.Cibfl/1 t,Ci11bguCi WJll OmJCi 
dwuwuw4wzr2wCimu 4wqUbL t 92.4%: nrrnzbL Wll.jflWCiflW2f12WUW11nLf}JWU 
t.flmpntumpJmCio: 

8.8. UrrumCiwpbr,w4wG 6bnCiwrr4mpJnLCimu pnflwrr44.wcr wruiw
llflWCiQ/1 OW4WLQ Li /10.ECiW(ldb.E[! pCimpwq.(14.mu bG hbmuJWL U1l.lJWtCib(ln4.. 

U[lU"lW- 2002 2003 
rwwGe/l utiwt.J.nr wnuiw- W(lLnWll(l- i.'it,wttnr W(lLnW- WflLnWflfl-
Lnbuwlf- 1111wGe/l /lGeG- tJ.bL t. hwq. 1111wGe/l /lGeG- tJ.bL t, hwq. 

Gbr,n wndbon. rinwu hwl.fl wndbon , nnwu hwm 
u 2200 63.4 2470 52.7 
p 1830 41.0 2150 38.8 
q 670 89.2 700 91 .0 

nrnzbt. 
1. rCigGwfldbgt, wuhwmw4wG u QCi11hwCimrr t,Ci11bpuCibfl[!. 
2. Unmw11rwCi.E'1 1Jt,qt,4w4wG ow4.wl'1 0Ci11hwCimrr t,G11b.EUQ, . 
3. UfllilWl1flnLPJWCi owtuumuCibrr/1 [!Ci11hwCimr '1Ci11b.EU(!: 
8 nLJg LnWL QCi11hwCimr, '1Ci11b.EuCibrr'1 41ntu4wll.j4w6mpJnt.Ci[!: 
4. ::.>bnuWfl4nLPJWCi WfllI1WllflW4WCi OwtuumuCibfl/1 hw4.btW6[! IJWQW(l-

6w4 u hwr,wpbrw4wCi wr,mwhwJmmpJwllp CJCiri.hwubCiQ. wJ11 p4.mu ti 
hwzt,4· 

w) t,GgCiwndbgt, ilt,2t,Ci 41n41ntumpJwCi, 
p) Wflll1WllflWCiQ/l 1J'1qt,4w4w[i 6w4wL'1 41n41ntumpJwCi: 

8.9. UnuLnfl/1 -'P/lflUWJ/1 q.nr,6mCibmpJnLCi[! 2003p. [!Ulil brr4m wut,uCibrr/1 
pCimpwq.r4nLu t hbmliJWL mL!JwtCibrn4.. 
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Ull.j[1W0.QWJ/1Ci Ull.jflW0.QW2f12WCiwnmpJmGn. 
tutlpbfl[! hw wil 

Liw4wn 
Umrl1 tm64.n11 
Umr,6 w11wgw6 
@b 

54 
165 
97 
80 

OrrnzbL /lrwguwCi 1J/lqt,4w4wCi 0W4,WL/l [!CillhWGmrr 41n41ntumpJmun· 
hW24.'1 wnCibtn4. WJCi, nrr 4>/lrruwG WUj(l/lL/lU pntnrr q.Cib(l[! pwrrllrrwgrrbt t 
3%-n4.: 

8.10. ~w11wpt, 2m4wJmu 4wpCiwilpbrre/l tirrwgilwu 4.brrwpbrrJwl 
hwJmCit, bCi hbmliJWL mL!JwtCibrr[!. 

Upb(lQ/1 UUjf1WUQW2f12WCiwnmpJmGn, 
mbuw4Cibrrn hw WU 

CinJbupbrr 11bljmbupbfl 

Liwp 97 63 

I @p4.wubrr 45 40 
Liw Gw nn 129 115 

ClOt, 41nt.fintumpJmCiQ 
11b4uibupb11t,o· GnJbupb
rr/1 hwubuwmmpJwup, 

,wz4wrr4bt q.Cit,, 4>pqt,4w4wCi 6w4.wt'1 u Wll.jflWGpwzr2wCiwnmpJwO 
nG11hwCimrr t,Gri.b.EuCibr,[!: 

8.11. ~WflWQ/1 uuiCirrwowtu WUjflWCiQW2f12WCiwnmpJm0Q 2001 p. 
pCimpwq.114.mu t hbliluJWL lI14JWtCibrrn4. 

'flwrbCiwJt,Ci 117.1 
n w bCiw Ci 112.7 

nrrnzbt Ull.jWl'lnfl w4wCi WUjflWCigGbrr/1 q.Cibrr/1 nGri.hwCimrr t,Ci11bpun: 

8.12. Urrri.JmCiwpbrrw 4wG clbnCiwr,4mpJmCin LU wrrmw11rwCi.E'1 /1Cif1Ciwr
dbpt, u WfllilWllflnLPJWCi owtuumuCibrr/1 4.brrwpbflJWL hWJlilCi/1 b(i hbmliJWL 
lI14JWLCib(l[!. 

Ur,mw 11rrwCip u11mw11rmp1wG nGri.- Ur,mw11riwCipt, /10.ECiwrdb-
hwOmfl owtuumilCibrrCJ .E/1 Lt,n41ntumpJmU(! 2003 

2003p., ilt Ci . ri.rrwil p-t,G 2002 p-t, hwubilw-
mmpJwup, umunuml 

u 1234 +6.0 
p 5877 +8.4 
q 980 +1.6 

nrnzbt wrrmwri.rwCipt, t,CipGwrrctbpt, oG11hwCimr, 41n41ntumpJmCi[! 2003 
p4.w4wCit,G' 2002 p4w4wGt, hwubilwmmpJuiup u 11rrwGn4. UjWJtiwOw-
4.nr,4.wo clbnGwrr4mpJwG mCimbuuwCi 4wu wwgmg/1! <'Jwjuubr,t, !W41£!: 

8.13. Urr111mCiwpbrrw4wG c1bnGwrr4mpJnLCimil wrrmw11rrmpJwO owtu
unLUCibrr/1 u 11rrwCig 41n41njump1wCi 4.bflwpbflJWL hwJmCi/1 bO hbmliJWL 
Ul l.lJWL Cibfl[!. 
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Urnnw11pwCipfl Uptnwrir,mpJwCi owt!wlfl Lfim.j,n-
tnbuw4Q tumpJmCiQ pCibrtbG wpuiwhwJ-

u,m wtl , u,n nun 
U +6.5 
p +4.5 
q -2 .0 
'1 771 -11.0 

n 11n2bL ?nriw114t.[w6 wpmw1111wGpp ,1)pqp4w4wG 6wt.[wLr oG11hwGm11 
pCil)bpu[!: 

8.14. UnL.mpp clb11Gwp4nLpJmGnul Lt.lwgpp 
t.[bpwpbpJWL hwJmGp bG hbmL.JWL U1LI.JWLCibp[! . 

Lt.lwgpp Q.pCi[! hmGLJ.w- Q.pG[! lfibmp-
ubpbGwJp ppG, hwq. t.[wppG, hwq. 
uw (i WU WU 

rCi11bqpm 128 132 
Pn2 160 163 
t w 40 40 

ubpbCiwGbpp ppwguwG 

Ull.j(lW Cipw 2112w Ciw
n mp J mG[! tpbU1pt.[w-

G, u G. WU 
369.6 
244.5 
28.0 

n11n2bL. w) WllL.lll(lp clb11Gwp4mpJwCi U1LI.JWL Wll.j(lWCipwJpG tuupp qGb
llP llp2pG wlS[!, p) q.Gn1111Gbpp q.bpwowtuut:!· p hwzpt.l q.Cibpp pwpclpwguwCi: 

8.15. ,bU1L.JwL U1LI.JWL Gbpp hpuwG t.lriw n11n2bL clb11Gwp4mpJwG 
4nriupg pn11w114t.[n11 upwt.[np wpuiw1111wCiQp pCiQGwpdbpp Lip2pG 
lflntp ntumpJnLCi[! . 

U(lU1Wl)pWG£p 
mbuw4[! 

u 
p 

UpUlWl)(lt.[bL t 
hw2t.[bU1m <.twuw
Gw4w2112wGmu, 

hwq. hwm 
183.3 
27.9 
16.4 

l"GpGwpctbpp lflnlflntumpJnLCi[! 
hwzt.[bU1m ctwuwGw4w2112wGmu· 

UWJ (j hwubllwUlm JWUp 
wli U1n nu 

+3.4 +8.5 
+525 +7.5 
-680 -4.0 

8.16. l.JWt.l?wqwqwJpG hwllWLPl1P W(lU1Wl)(lW6 4.wnbLPEP 
t.lbplllpb(lJWL hWJlilGp bG hbUlL.JWL UlLI.JWLGbp[!. 

4.Wllbl hP 1999 2000 2001 
\Jwt.[p , liLCi, lil 295 313 337 

Q.wq, UL(ll). 11 3 592 584 581 

'-lwU1w(lbL WrtJmuw4mu pbpt.[wo mL!.JwLGbpp t.lb11Lm6mpJmG' hw2-
t.[wp4bLnt.l wpU1w1111wG,ep ,1)pqp4w4wCi owt.[WLP 2rtPWJw4wG L. pwqpuwJpG 
[!Gl)hwGmp pGl)bpuGbp[!, bpb hwJmCip t, np 1999p. llb4 U1 Ciw4pp llp2pCi 
Libowowtu q.pG[! 4wqllbL t 1000 ll.jWJUWGw4wG upwt.[np, pu4 ub4 113 q.wqp 
q.pG[! 58 upwt.[np: 
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8.17. RwrtWQnLU u1.1.1wnnriw4wG Wll.j(lWCiQGbpn m OWllWJmpJmCiCibr,p 
q.Cibp[! hmG4w11pCi' Gwtun1111 wllut.[w G4wmuwup wlSbL bCi 3.4 %-nt.l, nu4 
tpbLnpt.[w11pCi hmGL[wrin hwubuwuimpJwup· 4.5%-nt.l: t"Cit1.1.1b"u bCi lflntut.lbL 
qCib(l[l UW(lLn wuunG tpbLn(lt.[wrp hwllbuWUlnLpJWUp, bpb' w) q.Cib(lp 
[!Cil)hwCimp W!'.i[! UlllJWL U1Wpt.[w w12w2pCi 4nuwllJw4mu 4wqLibL t 110. 7%, 
p) pnlnri pG11b,euCib11p hwzt.[w114uwG ctwuwGw4 oqU1wq.nr,6t.lbL bCi Ciwtunnfl 
UlW(ll[W 11b4Lnblipb(lp 42PllCibp[l: 

8.18. !!w11wpp bribe 2m4wCib11mLi 4w11Lnn:PPLP t.[w!'.iwnpp t.[bpwpbflJWL 
hWJUlGp bG hbU1L.JWL LnllJWLCib(l[!. 

Cm4w ,mGuwn (!) bmnL wn 
utlJ lJq-r qf!GD, L[weiwm.thl t. tlb4 4q-f1 qrGD, l{WCiwrit.J.bl t, 

nnwtl Ul nnwtl Ul 

1 120 24.5 140 21.9 
2 110 18.7 120 18.8 
3 100 32.0 100 37.4 

n11n2bL. 
1. Q.Cin tpnlflntumCi 4wqunt.[ pG11bQU[!, 
2. q.Gp 4wJmG 4wqllnt.[ pGl)bpu[!, 
3. 4wnmgt.[w6pwJpCi U1brtw2w11crb11p tlG11bpu[! : 
4. U1.1.111wCiQW2112WCiwnmpJwG pwgw11<1w4 hwt.l.bLW!'.i[! n hwzptf 
w) 4w11Lnn:PPLP q.Cip un2nu lflnlflntumpJwCi, 
p) 4w11Lnn:PPLP ppwguwG 4w12mg4w6pn tpnlflntumpJWCi, 
q.) 4w!Sw114w6 4w11U1n:PPLtl [!Ci1lhwCim11 pwCiw4p tpm/rntumpJwG: 

8.19. n11n2bL pwriwpp ub6w6wtu 2m4wCib11mu 4w!'.iw124nrt LI WUl(lWG
EP Lip2tlCi q.Gp lflnlflntumpJntG[!, bpb 4wJmG 4wqun4 pCi11bpu[! hwl[wuwr, t 
108.4%, pu4 t.[w!Swnt.lnrt Wll.j(lWGpp 4wnmg4w6pwJpG Lnbrtw2wncrb11p 
wql)bgmpJmCi[! up2tlCi q.Cip tpnlflntumpJwCi Lib2 4wqLibL t -0.7%: 

8.20. CnGwr,w11w4wG b114m 4nLippCiwU1p W(lUlW1l(lW4wG q.nn6mGbm
PJnLCi[! pCimpwq.rt.[mLi t hbU1L.JWL mL!.JwLGbnnt.l. 

~nuppCiwUl Liwnmgt.lbL t pGw41lw4bpbu, Ub4 Li 2 pCipGwrictbp[! , 
hwq. u2 hwq. UlWJLi. llhwunn 

2002 2003 2002 2003 
1 53 68 6.4 7.2 
2 179 127 6.0 6.5 

,wzt.lw114bL. 
1. rCipGwrctbpp lflnlflntumCi 4wqunt.[, 4wJmG 4wqun4 L. 4wnmgt.[w6-

.ew1nG U1brtw2w11crb11tl pCi11bpuGb11[! : 
2. UpU1Wll(lnLPJWG owtuumuGbrin pwgw11<1w4 hwt.lbLW!'.iCi p hwznll' 
w) llb4 11 2 pGw4uw4b11bun up2pCi pGpGwwtbpp tpnlflntumpJWG, 
p) 4wnmg4w6 [!Ci11hwCim11 pGw4uw4b11bup lflnlflntumpJwG: 
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PwgwLnribL hw2L[w114Cib11n wrirumCieCibp[!: 

8.21. ~bnCiwp4nLpJWCi Wl11IlW'l[1WCiEn W2tuWLnWLnWl1nLJ:}JWG L. 'l[lW 
W[llilW'l[lnLPJWCi OWtlWLCibri~ tlb11wpb[1JWL hWJLnCi~ bG hbLnuJWL LntlJWL
Gbp[!. 

UpLnwr111wGen UpLnW'l[ltlbL t, hwq. unwitnri W[lUlWll[lWGEn 
Lnbuw4[! hwLn itriw 4WLnW[ltlW6 6wtu-

unu'iGbrin. uwnn-ctwtl 
2002 2003 2002 2003 

u 275 291 7.5 7.2 
p 163 174 11.9 11.5 

,w2L[w114bt. 
w) w2tuwLnwCien W[11IlW'l[lnriw4wCimpJWCi nG11bEU[!, 
p) Wl11JlW'll1WGEn .tinqn4w4wG 6witwLn nG11bEU[!, 
q.) w2tuwLnwCien 6wtuumtlGbrin nG11bEU[! : 

8.22. ~G~1.4bu 41.flntutln llbnGwp4mpJmGmu w2tuwLnWCiEn w11mw1111n
riw4wGmpJnLCi[!, bpb pnriwri4L[nri W[1LnW'll1WGEn GnLJG 6wtlwLn 11b1.4Emtl 
w2tuwu,wGE~ [!G11hwCim11 owtuunLtlCibl1[! Cil[wqbG 10%-nit: 

8.23. U1111JmGwpbpw4wG llbnCiwri4mpJwG hwuwri bri4m Lnwril[w 
4Lnl1L[W6Enl[ hwJLnCin bG hbLnuJWL LntlJWLGbri[!. 

U11Lnw1111wGEr UpLnW'l[ltlbL t, PwCiitn11Gb11n un2rG 
Lnbuw4[! hwq. hwLn gmgw4wJnCi Pn4[!, 

uwn11 
2002 2003 2002 2003 

1 18.5 19.3 46 51 
2 24.2 23.9 43 45 

n 11n2bL. 
w) W[lLnWll[lWCiEn .tinqn4w4wCi owitwLn nG11bEU[!, 
p) w2tuwLnwCien W[1U1Wll[lnriw4wGnlpJwCi nG11bEU[!, 
q.) w2tuwLnwCien owtuunu'iGbrir nG11bEU[! : 

Ub6w6wtu ' 

I q.nG[! 2002p .. 
I hwq. 1111wtl 
I 
I 

7.5 
I 5.4 

8.24. liwhmJEn llbnCiwp4mpJmCinul w2tuwmwGen W[1LnW1ll1n'1.W4W
(jmpJWCi L. w2tuwLnWCiEr owtuumuCibrin tlb11wpb11JwL hwJmCin bG hbUlL.JWl 
Ln 4J w LG brio. 

Liwhmrnti ctwuwCiw4t, QCil)hwCinq, bwtu- U2tuwuiwCiQt, W[1lllWl)rm-

uituw4Q unulCibp, hwq. llwpl)-dwu '1W4WCiOLf}JWCi wCihwu,w-
Uw1t,u =!mCit,u 4wCi tiOl)tQuCibp 

<Dw1fmL4 6.4 6.3 1.02 
Lm2u, 3.2 3.2 1.01 
tunhwGngwJt,Ci 4.8 4.5 1.04 
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,w2L[w114bL w2tuwmwCiEfl w11mw1111nriwlfwCimpJwG L. w11uiw11r,wGe~ 
.t,~qt,4w4wG 6wtlwtr C!G11hwGm11 t,G11beuGbp[!: 

8.25. ~Ci~1.4ttu bG 1fmtutlbL llbnGwri4mpJmGmu w2tuwmwGpt, t!Grihw
Gmri 6wtuumuCibl1[!, bpb w11mw1111wGet, wpctbEC! hwuw1111hLr q.Gbrinit wlSbL 
t 13.4%-ntl, ru4 w2tuwLnwG12r w11mw1111nriw4wGmpJnLG[! (ouui pn11.w114-
uwCi hw2itw114rr 3.4%-nit: 

8.26. ~bnGwr,l.jmpJmCimu w2tuwmwCiEt, w11mw1111nriw4wGmpJmGu 
([!um w2tuwLnwmw11mpJwG hw2itw114M hw2itbmm ctwuwCiw4w2112wGmtl 
pwqt,uwJt,Gt, hwL'ibL'iwmmpJwup w!SbL t 2.5%-nl[, [!Gil npnLu pwGitn11Gh11h 
pt,itG witbLwgbL t 18 L'iw1111nl[ L. 4wqL'ibL 236 uw1111: ~Ci~1.4b~u t lflntutlhL 
W[lUlW'l[lWGEr .t,t,qt,4wl.jwG 6witww: 

8.27. tri4m ew11.weGbpmu 4wpGwupb11EGbr,t, q.Gbpt, 2m4wJw4wG 
L'iw4w1111w4[! L. llllWGg t,riwgL'iwG 6wtlwtGbl1[! pCimpwq.r,itmtl bG hbu,L.Jwt 
Ln4JWLGbrinl[. 

tlblf ljq.-~ L[wlSwmtbL t, 
Ci I wtl U1 

tlb4 4q.-t, L[wlSwnitbL t, 
(j I WU IJl 

4Wp 150 76 
Liwriwq. 700 45 

I LiwpCiw2nn 500 60 
'f'lwG 900 32 

150 68 
760 39 
550 55 
840 41 

1w2itw114bL q.Gbpt, mbpt,LnnrirwL t,G11bEU[! bp4m bri_wCiw4ntl (U 
PW'l.WE[! P EW'l.WEr G4wmuwl'ip): 

8.28. t:iJmrit, br,4m llbnCiwp4mpJmGCib11mu hwubuwmbtr wr,u,w-
1111wGet, t,GeGwr,ctbE[! L. 1111w WllUlW'lllnLPJWCi 6witwL Gbrio pGmpwq.114mtl 
bG hbmL.JWL lll4JWL Gbr,nit. 

Ur,mwri11wCi- U dtmGwn4m~1mCi p dbriCiwnum~JnLCi 
Qt, mtuw4[! t,G11uwr,dtQ, wpmwrip~bt t. t,GQCiw11dbp, WflUlWl)fl4_bt t, 

nnwu hwu, nnwtl hwu, 
1 375 1018 384 624 
2 120 965 120 980 
3 415 383 418 1540 

n11n2bLnL[ w11mw1111mpJwCi q.mL'iwpwJt,G 6witwLGbp[!, hw2itw114bL U 
abnGw ri4mpJw Ci ' P-t, hwubL'iwmmpJwtlp, w11mw11r,wGet, t,GpGwrictbph 
hG11bEU[!: 
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... 

=I U '-lb L '-lUt:J\, tr' 

=lwl[bLl[WtJ 1 5880 1257 6163 4439 7276 6353 6912 0731 9033 5294 
'TlwswhwlfwCi 11l[brfl wrunLuwlf 9083 4260 5277 4998 4298 5204 3965 4028 8936 5148 

1762 8713 1189 1090 8989 7273 3213 1935 9321 4820 
5489 5583 3156 0835 1988 3912 0938 7460 0869 4420 2023 2589 1740 0424 8924 0005 1969 1636 7237 1227 
3522 0935 7877 5665 7020 9555 7379 7124 7878 5544 7965 3855 4765 0703 1678 0841 7543 0308 9732 1289 
7555 7579 2550 2487 9477 0864 2349 1012 8250 2633 
5759 3554 5080 9074 7001 6249 3224 6868 9102 2672 7690 0480 8098 9629 4819 7219 7241 5128 3853 1921 
6303 6895 3371 3196 7231 2918 7380 0438 7547 2644 9292 0426 9573 4903 5916 6576 8368 3270 6641 0033 

0867 1651 7016 4220 2533 6345 8227 1904 5138 2537 
7351 5634 5323 2623 7803 8374 2191 0464 0696 9529 0505 2127 8255 5276 2233 3956 4118 8199 6380 6340 
7068 7803 8832 5119 6350 0120 5026 3686 5657 0304 6295 9795 1112 5761 2575 6837 3336 9322 7403 8345 
3613 1428 1796 8447 0503 5654 3254 7336 9536 1944 
5143 4534 2105 0368 7890 2473 4240 8652 9435 1422 6323 2615 3410 3365 1117 2417 3176 2434 5240 5455 
9815 5144 7649 8638 -~137 8070 5345 4865 2456 5708 8672 8536 2966 5~73 5412 8114 0930 4697 6919 4569 

1422 5507 7596 0670 3013 1351 3886 3268 9469 2584 
5780 1277 6316 1013 2867 9938 3930 3203 5696 1769 2653 1472 5113 5735 1469 9545 9331 5303 9914 6394 
1187 0951 5991 5245 5700 5564 7352 0891 6249 6568 0438 4376 3328 8649 8327 0110 4549 7955 5275 2890 
4184 2179 4554 9083 2254 2435 2965 5154 1209 7069 
2916 2972 9885 0275 0144 8034 8122 3213 7666 0230 2851 2157 0047 7085 1129 0460 6821 8323 2572 8962 
5524 1341 9860 6565 6981 9842 0171 2284 2707 3008 • 7962 2753 3077 8718 7418 · 8004 1425 3706 8822 1494 

3837 4098 0220 1217 4732 0150 1637 1097 1040 7372 
0146 5291 2354 5694 0377 5336 6460 9585 3415 2358 8542 4126 9274 2251 0607 4301 8730 7690 6235 3477 
4920 2826 5238 5402 7937 1993 4332 2327 6875 5230 0139 0765 8039 9484 2577 7859 1976 0623 1418 6685 
7978 1947 6380 3425 7267 7285 1130 7722 0164 8573 
7453 0653 3645 7497 5969 8682 4191 2976 0361 9334 6687 1943 4307 0579 8171 8224 8641 7034 3595 3875 
1473 6938 4899 5348 1641 3652 0852 5296 4538 4456 6242 5582 5872 3197 4919 2792 5991 4058 9769 1918 

6859 9606 0522 4993 0345 8958 1289 8825 6941 7685 
8162 8797 8000 4707 1880 9660 8446 1883 9768 0881 , 6590 1932 6043 3623 1973 4112 1795 8465 2110 8045 
5645 4219 0807 3301 4279 4168 4305 9937 3120 5647 i 
2042 1192 1175 8851 6432 4635 5757 6656 1660 5389 1 
5470 7702 6958 9080 5925 8519 0127 9233 2452 7341 
4504 1730 6005 1704 0345 3275 4738 4862 2556 8333 · 

3482 0478 0221 6738 7323 5643 4767 0106 2272 9862 
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e -1'. wrcttHitr~ wrunLuwli A, I e-1'. A. e-1,. \ e··>-

A e-1'. '),,, e-" "- I e-1'. '),,, I e-J, 

1 2 1 2 1 I 2 1 I 2 

1 I 2 1 2 1 2 
1.20 0.3012 1.50 0.2231 1.80 0.1653 
1.21 0.2982 1.51 0.2209 1.81 0.1637 

0.00 1.0000 0.30 0.7408 0.60 0.5488 0.90 0.4066 1.22 0.2952 1.52 0.2187 1.82 0.1620 
0.01 0.9900 0.31 0.7334 0.61 0.5434 0.91 0.4025 1.23 0.2923 1.53 0.2165 1.83 0.1604 
0.02 0.9802 0.32 0.7261 0.62 0.5379 0.92 0.3985 1.24 0.2894 1.54 0.2144 1.84 0.1588 
0.03 0.9704 0.33 0.7189 0.63 0.5326 0.93 0.3946 1.25 0.2865 1.55 0.2122 1.85 0.1572 
0.04 0.9608 0.34 0.7118 0.64 0.5273 0.94 0.3906 1.26 0.2837 1.56 0.2101 1.86 0.1557 
0.05 0.9512 0.35 0.7047 0.65 0.5220 0.95 0.3867 1.27 0.2808 1.57 0.2080 1.87 0.1541 
0.06 0.9418 0.36 0.6977 0.66 0.5169 0.96 0.3829 1.28 0.2780 1.58 0.2060 1.88 0.1526 
0.07 0.9324 0.37 0.6907 0.67 0.5117 0.97 0.3791 1.29 0.2753 1.59 0.2039 1.89 0.1511 
0.08 0.9231 0.38 0.6839 0.68 0.5066 0.98 0.3753 
0.09 0.9139 0.39 0.6771 0.69 0.5016 0.99 0.3716 1.30 0.2725 1.60 0.2019 1.90 0.1496 

1.31 0.2698 1.61 0.1999 1.91 0.1481 
0.10 0.9048 0.40 0.6703 0.70 0.4966 1.00 0.3679 1.32 0.2671 1.62 0.1979 1.9.2 0.1466 
0.11 0.8958 0.41 0.6637 0.71 0.4916 1.01 0.3642 1.33 0.2645 1.63 0.1959 1.93 0.1451 
0.12 0.8869 0.42 0.6570 0.72 0.4868 1.02 0.3606 1.34 0.2618 1.64 0.1940 194 0.1437 
0.13 0.8781 0.43 0.6505 0.73 0.4819 1.03 0.3570 1.35 0.2592 1.65 0.1920 1.95 0.1423 
0.14 0.8694 0.44 0.6440 0.74 0.4771 1.04 0.3535 1.36 0.2567 1.66 0.1901 1.96 0.1409 
0.15 0.8607 0.45 0.6376 0.75 0.4724 1.05 0.3499 1.37 0.2541 1.67 0.1882 1.97 0.1395 
0.16 0.8251 0.46 0.6313 0.76 0.4677 1.06 0.3465 1.38 0.2501 1.68 0.1864 1.98 0.1381 
0.17 0.8437 0.47 0.6250 0.77 0.4630 1 07 0.3430 1.39 0.2491 1.69 0.1845 1.99 0.1367 
0.18 0.8353 0.48 0.6188 0.78 0.4584 1.08 0.3396 2.00 0.1353 
0.19 0.8270 0.49 0.6126 0.79 0.4538 1.09 0.3362 1.40 0.2466 1.70 0.1827 

1.41 0.2441 1.71 0.1809 
0.20 0.8187 0.50 0.6065 0.80 0.4493 1.10 0.3329 1.42 0.2417 1.72 0.1791 
0.21 0.8106 0.51 0.6005 0.81 0.4449 1.11 0.3296 1.43 0.2393 1.73 0.1773 
0.22 0.8025 0.52 0.5945 0.82 0.4404 1.12 0.3263 1.44 0.2369 1.74 0.1755 
0.23 0.7945 0.53 0.5886 0.83 0.4360 1.13 0.3230 1.45 0.2346 1.75 0.1738 
0.24 0.7866 0.54 0.5827 0.84 0.4317 1.14 0.3198 1.46 0.2322 1.76 0.1720 
0.25 0.7788 0.55 0.5769 0.85 0.4274 1.15 0.3166 1.47 0.2299 1.77 0.1703 
0.26 0.7711 0.56 0.5712 0.86 0.4232 1.16 0.3135 1.48 0.2276 1.78 0.1683 
0.27 0.7634 0.57 0.5655 0.87 0.4190 1.17 0.3104 1.49 0.2254 1.79 0.1670 
0.28 0.7558 0.58 0.5599 0.88 0.4148 1.18 0.3073 
0.29 0.7483 0.59 0.5543 0.89 0.4107 1.19 0.3042 
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0.0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
!.O 
I. I 
l.2 
J.3 
J .4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 

0 

210 

0 
0000 
0797 
1585 
2358 
3108 
3829 
4515 
5161 
5763 
6319 
6827 
7287 
7699 
8064 
8385 
8664 
8904 
9109 
9281 
9426 
9545 
9643 
9722 
9786 
9836 
9876 
9907 
9931. 
9949 
9963 
9973 

0080 
0876 
1663 
2434 
3182 
3899 
4581 
5223 
5821 
6372 
6875 
7339 
7737 
8098 
8415 
8690 
8926 
9127 
9297 
9439 
9556 
9651 
9729 
9791 
9840 
9879 
9909 
9933 
9950 
9964 
9981 

tl 12 
2 1 - - 1 +t - -

¢(t) = c- J e 2 
· dt = c- J e 2 

· dt 
v21t o v21t -1 

2 3 
0160 0239 
0955 1034 
1741 1819 
2510 2586 
3255 3328 
3969 4039 
4647 4713 
5385 5346 
5878 5935 
6424 6176 
6923 6970 
7373 7415 
7775 7813 
8132 8165 
8444 8473 
8715 8740 
8948 8969 
9146 9164 
9312 9327 
9451 9464 
9566 9576 
9660 9668 
9736 9743 
9797 9802 
9845 9849 
9883 9886 
9912 9915 
9935 9937 
9952 9953 
9965 9966 
9986 9990 

4 
0319 
1113 
1897 
2661 
3401 
4108 
4778 
5407 
5991 
6528 
7017 
7457 
7850 
8198 
8501 
8764 
8990 
9181 
9342 
9476 
9586 
9674 
9749 
9807 
9853 
9889 
9917 
9939 
9955 
9967 
9993 

5 
0399 
1192 
1974 
2737 
3473 
4177 
4843 
5467 
6047 
6579 
7063 
7499 
7887 
8230 
8529 
8789 
901 I 
9199 
9357 
9488 
9596 
9684 
9756 
9812 
9857 
9892 
9920 
9940 
9956 
9968 
9995 

6 
0478 
1271 
2051 
2812 
3545 
4245 
4907 
5527 
6102 
6629 
7 !09 
7540 
7923 
8262 
8557 
8812 
9031 
9216 
9371 
9500 
9606 
9692 
9762 
9817 
9861 
9895 
9922 
9942 
9958 
9969 
9997 

wo b(j 10000 wG wu: 

7 
0558 
1350 
2128 
2886 
3616 
4313 
4971 
5587 
6157 
6680 
7154 
7580 
7959 
8293 
8584 
8836 
9051 
9233 
9385 
9512 
9616 
9700 
9768 
9822 
9865 
9898 
9924 
9944 
9959 
9970 
9998 

8 
0638 
1428 
2205 
2961 
3683 
4381 
5035 
5646 
6211 
6729 
7199 
7620 
7995 
8324 
8611 
8859 
9070 
9249 
9399 
9523 
9625 
9707 
9774 
9827 
9869 
9901 
9926 
9946 
9960 
9971 
9999 

9 
0717 
1507 
22 82 
3035 
3759 
4448 
5098 I 
5705 f 

6265 '1 

6778 
7243 . 
7660 I 
8029 

8355 1 
8638 
8882 ! 
9090 i 
9265 
9412 
9534 
9634 · 
9715 
9780 
9832 
9872 
99041 
9929 
9947 

1

1 

9961 
9972 
9999 

0.0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
4.0 

0 

0 
3989 
3970 
3910 
3814 
3683 
3521 
3332 
3123 
2897 
2661 
2420 
2179 
1942 
1714 
1497 
1295 
I I09 
0940 
0790 
0656 
0540 
0440 
0355 
0283 
0224 
0175 
0136 
0104 
0079 
0060 
0044 
0001 

,2 
IJ>(t) = ~ e -2 1,nLli~gtiwJti wrcttiflitirti WllJRLUW~ 

v21t 

3989 
3965 
3902 
3802 
3668 
3503 
3312 
3101 
2874 
2637 
2396 
2155 
1919 
1691 
1476 
1276 
1092 
0925 
0775 
0644 
0529 
0431 
0347 
0277 
0219 
0171 
0132 
0101 
0077 
0058 
0043 
0001 

2 
3989 
3961 
3894 
3790 
3653 
3485 
3292 
3079 
2850· 
2613 
2371 
2131 
1895 
1669 
1456 
1257 
1074 
0909 
0761 
0632 
0519 
0422 
0339 
0270 
0213 
0167 
0129 
0099 
0075 
0056 
0042 
0001 

3 
3988 
3956 
3885 
3778 
3637 
3467 
3271 
3056 
2827' 
2589 
2347 
2107 
1872 
1647 
1435 
1238 
1057 
0893 
0748 
0620 
0508 
0413 
0332 
0264 
0203 
0163 
0126 
0096 
0073 
0055 
0040 
0000 

4 
3986 
3951 
3876 
3765 
3621 
3448 
3251 
3034 
2803 
2565 
2323 
2083 
1849 
1626 
1415 
1219 
1040 
0878 
0734 
0608 
0498 
0404 
0325 
0258 
0203 
0158 
0122 
0093 
0071 
0053 
0039 
0000 

5 
3984 
3945 
3867 
3752 
3605 
3429 
3230 
301 l 
2780 
2541 
2299 
2059 
1826 
1604 
1394 
1200 
1023 
0863 
0721 
0596 
0488 
0396 
0317 
0252 
0198 
0154 
0119 
0091 
0069 
0051 
0038 
0000 

6 
3982 
3939 
3857 
3739 
3589 
3410 
3209 
2989 
2756 
2516 
2275 
2036 
1804 
1582 
1374 
1182 
1006 
0848 
0707 
0584 
0478 
0387 
0310 
0246 
0194 
0151 
0116 
0088 
0067 
0050 
0037 
0000 

7 

3980 
3932 
3847 
3725 
3572 
3391 
3187 
2966 
2732 
2492 
2251 
2012 
1781 
1561 
1354 
1163 
0989 
0833 
0694 
0573 
0468 
0379 
0303 
0241 
0189 
0147 
Ol13 
0086 
0065 
0048 
0036 
0000 

wG wu: 

8 
3977 
3925 
3836 
3712 
3555 
3372 
3166 
2943 
2709 
2468 
2227 
1989 
1758 
1539 
1334 
1145 
0973 
0818 
0681 
0562 
0459 
0371 
0297 
0235 
0184 
0143 
0110 
0084 
0063 
0047 
0035 
0000 

9 
3973 
3918 

3825 1 
3697 

35381 
3352 
3144 
2920 
2685 
2444 
2203 
1965 
1736 
1518 
1315 
1127 
0957 
0804 
0669 
0551 
0449 
0363 
0290 
0229 
0180 
0!39 
0107 
0081 
0061 ! 

0046 I 
0034 I 
0000 I 

21 I 

I 
I 



N ..... 
N 'llflrunCifl pwctunul ( x2 -pwctunul) 

I ,wl(wGw~wGm~1mG 
V I o.999 I o.995 I 0.99 I 0.98 I o.975 I 0.95 I 0.90 I 0.80 I 0.75 I 0.70 I 0.50 
1 0.0515 0.0439 0.0315 0.0362 0.0398 0.0039 0.0158 0.0642 0.102 0.148 0.455 
2 0.0020 0.0100 0.0201 0.0404 0.0506 0.103 0.211 0.446 0.575 0.713 1.386 
3 0.0243 0.0717 0.115 0.185 · 0.216 0.352 0.584 1.005 1.213 1.424 2.366 
4 0.0908 0.207 0.297 0.429 0.484 0.711 1.064 1.649 1.923 2.195 3.357 
5 0.210 0.412 0.554 0.752 0.831 1.145 1.610 2.343 2.675 3.000 4.351 

6 0.381 0.676 0.872 1.134 1.237 1.635 2.204 3.070 3.455 3.828 5.348 
7 0.598 1.989 1.239 1.564 1.690 2.167 2.833 3.822 4.255 4.671 6.346 
8 0.857 1.344 1:646 2.032 2.180 2.733 3.490 4.594 5.071 5.527 7.344 
9 1.152 1.735 2.088 2.532 2.700 3.325 4.168 5.380 5.899 6.393 8.343 
10 1.479 2.156 2.558 3.059 3.247 3.640 4.865 6.179 6.787 7.267 9.342 

11 1.834 2.603 3.053 3.609 3.816 4.575 5.578 6.989 7.584 8.148 10.341 
12 2.214 3.074 3.571 4.178 4.404 5.226 6.304 7.807 8.438 9.034 11 .340 
13 2.617 3.565 4.107 4.765 5.009 5.892 7.042 8.634 9.299 9.926 12.340 
14 3.041 4.075 4.660 5.368 5.629 6.571 7.790 9.467 10.165 10.821 13.339 
15 3.483 4.601 5.229 5.985 6.262 7.261 8.547 10.307 11 .036 11 .721 14.339 

CwflmGwl.jmpJmG 

V I =lw4wGw4wGmf}JmG 
I 0.999 I 0.995 I 0.99 I 0.98 I o.975 I 0.95 I 0.90 I 0.80 I 0.75 I 0.70 I 0.50 

16 3.942 5.142 5.812 6.614 6.908 7.962 9.312 11.152 11.912 12.624 15.338 
17 4.416 5.697 6.408 7.255 7.564 8.672 10.085 12.002 12.892 13.531 16.338 
18 4.905 6.265 7.015 7.906 8.231 9.390 10.865 12.857 13.675 14.440 17.338 
19 5.407 6.844 7.633 8.567 8.907 10.117 11 .651 13.716 14.562 15.352 18.338 
20 5.921 7.434 8.260 9.237 9.591 10.871 12.443 14.578 15.452 16.266 19.337 

21 6.447 8.034 8.897 9.915 10.283 11 .591 13.240 15.445 16.344 17.182 20.337 
22 6.983 8.643 9 .542 10.600 10.982 12.338 14.041 16.314 17.240 18.101 21 .337 
23 7.529 9.260 10.196 11 .293 11.688 13.091 14.848 17.187 18.137 19.021 22.337 
24 8.035 9.886 10.856 11.992 12.401 13.848 15.659 18.062 19.037 19.943 23.337 
25 8.649 10.520 11.524 12.697 13.120 14.611 16.173 18.940 19.939 20.887 24.337 

26 9.222 11.160 12.198 13.409 13.844 15.379 17.292 19.820 20.848 21 .792 25.336 
27 9.803 11.808 12.879 14.125 14.573 16.151 18.114 20.703 21.749 22.719 26.336 
28 10.391 12.461 13.565 14.547 15.308 16.928 18.937 21 .588 22.657 23.617 27 .336 
29 10.986 13.121 14.256 15.574 16.047 17.708 19.768 22.475 23.567 24.577 28.336 
30 11 .588 13.787 14.953 16.306 16.791 18.493 20.599 23.364 24.478 25.508 29.336 



N 

"'" CwflmCiw~nLpJnLCi 

I 1wlJwCiw~wCinL~JmCi 
V I 0.30 I 0.25 I 0.20 I 0.10 I 0.05 I 0.02s I 0.02 I 0.01 I 0.005 I 0.001 
1 1.074 1.323 1.642 2.706 3.841 5.024 5.412 6.635 7.879 10.827 
2 2.408 2.773 3.219 4.605 5.991 7.378 7.824 9.210 10.597 13.815 
3 3.665 4 .108 4 .642 6.251 7.815 9.348 9.837 11 .345 12.838 16.268 
4 4.878 5.385 5.989 7.779 9.488 11.143 11 .668 13.277 14.860 18.465 
5 6.064 6.626 7.289 9.236 11 .070 12.839 13.388 15.086 16.750 20.517 

6 7.231 7.841 8.558 10.645 12.592 14.449 15.033 16.812 18.548 22.457 
7 8 .383 9.037 9.803 12.017 14.067 16.013 16.622 18.475 20.278 24.322 
8 9.524 10.219 11 .030 13.362 15.507 17.535 18.168 20.090 21.955 26.125 
9 10.656 11.389 12.242 14.684 16.919 19.023 19.679 21.666 23.589 27.877 
10 11.781 12.549 13.412 15.987 18.307 20.483 21.161 23.209 25.188 29.588 

11 12.899 13.701 14.631 17.275 19.675 21 .920 22.618 24.725 26.757 31.264 
12 14.011 14.845 15.812 18.549 21 .026 23.337 24.054 26.217 28.300 32.909 
13 15.119 15.984 16.985 19.812 22.362 24.736 25.472 27.688 29.819 34.528 
14 16.222 17.117 18.151 21 .064 23 .685 26.119 26.873 29.141 31.319 36.123 
15 17.322 18.245 19.311 22.307 24.996 27.488 28.259 30.578 32.801 37.697 ·-

CwflmCiw~mpJnLCi 

I 1wuwCiw~wCim~1mCi 
V I 0.30 I 0.25 I 0.20 I 0.10 I 0.05 I 0.025 I 0.02 I 0.01 I 0.005 I 0.001 

16 18.418 19.369 20.465 23.542 26.296 28.845 29.633 32.000 34.267 39.252 
17 19.511 20.489 21.615 24.769 27.587 30.191 30.995 33.409 35.718 40.790 
18 20.601 21.605 22.760 25.989 28.869 31 .526 32.346 34.805 37.156 42.312 
19 21 .689 22.718 23.900 27.204 30.144 32.852 33.687 38.191 38.582 43.820 
20 22.775 23.628 25.038 28.412 31 .410 34.170 35.020 37.566 39.997 45.315 

21 23.858 24.935 26.171 29.615 32.671 35.479 36.343 38.932 41.401 46.797 
22 24.939 26.039 27.301 30.813 33.924 36.781 37.659 40.289 42.796 48.268 
23 26.018 27.141 28.429 32.567 35.172 38.076 38.968 41.638 44.181 49.728 
24 27.096 28.241 29.553 33.193 36.415 39.384 40.270 42.980 45.558 51.170 
25 28.172 29.339 30.675 34 .362 37.652 40.046 41 .566 44.314 46.928 52.620 

26 29.246 30.434 31 .795 35.563 38.885 41 .923 42.856 45.642 48.290 54.052 
27 30.319 31.328 32.912 36.741 40.113 43.194 44.140 46.963 49.645 55.476 
28 31 .391 32 .320 34.027 37.916 41 .337 44.461 45.419 48.278 50.993 56.893 
29 32.461 33.711 35.139 39.087 42.557 45.722 46.693 49.588 52.336 58.302 
30 33.530 34.800 36.250 40.256 43.773 46.979 47.962 50.692 53.672 59.703 

N 

V, 



UsJnL11,tOs1t pwcfunul (t.pwcfunuJ) 

V 
0.9 I 0.8 I 0.7 

(a= S(t) = P(JTJ > twri..) hwl{wCiw~wumpJm[i 

I 0.6 I 0.5 I 0.2 I 0.1 I 0.05 I 0.01 I 0.001 
1 0.158 0.325 0 .510 0.727 1.000 3.078 6.314 12.706 63.657 636.619 
2 0.142 0.289 0 .445 0.617 0.816 1.886 2.920 4.303 9.925 31.598 
3 0.137 0.277 0 .424 0.584 0.765 1.638 2.353 3.182 5.841 12.941 
4 0.134 0.271 0 .414 0.569 0.741 1.563 2.1 32 2.776 4.604 8.610 
5 0.132 0.267 0.406 0.559 0.727 1.476 2.015 2.571 4.043 6.859 

6 0.131 0.265 0.404 0.553 0.718 1.440 1.943 2.447 3.707 5.959 
7 0.130 0.263 0.402 0.549 0.711 1.415 1.895 2.365 3.499 5.405 
8 0.130 0.262 0.399 0.546 0.706 1.397 1.860 2.306 3.355 5.041 
9 0.129 0.261 0.398 0.543 0.703 1.383 1.833 2.262 3.250 4.781 
10 0.129 0 .260 0.327 0.542 0.700 1.372 1.812 2.228 3.169 4.583 

11 0.129 0.260 0.396 0.543 0.697 1.363 1.796 2.201 3.106 4.437 
12 0.128 0.259 0.395 0.539 0.695 1.356 1.782 2.179 3.055 4.318 
13 0.128 0.259 0.394 0.539 0.694 1.350 1.771 2.160 3.012 4.221 
14 0.128 0.258 0.393 0.537 0.692 1.345 1.761 2.145 2.977 4.140 
15 0.128 0.258 0.393 0.536 0.691 1.341 1.753 2.131 2.947 4.073 

16 0.128 0.258 0.392 0.535 0.690 1.337 1.746 2.120 2.921 4.015 
17 0.128 0.257 0.392 0.534 0.689 1.333 1.740 2.110 2.898 3.965 
18 0.127 0.257 0.392 0.534 0.688 1.330 1.734 2.101 2.878 3.922 
19 0.127 0.257 ·0.391 0.533 0.688 1.326 1.729 2.093 2.861 3.833 
20 0.127 0.257 0.391 0.533 0.687 1.325 1.725 2.066 2.845 3.850 

CwpmGw~nLpJm[i 

V (a= S(t) = P(JTI > twri..) hwl{wGw~wGmpJm[i 

0.9 I 0.8 I 0.7 I 0.6 I 0.5 I 0.2 I 0.1 I 0.05 I 0.01 I 0.001 

21 0.127 0.257 0.391 0.532 0.686 1.323 1.721 2.080 2.831 3.819 
22 0.127 0.256 0.390 0.532 0.686 1.321 1.717 2.074 2.819 3.792 
23 0.127 0.256 0 .390 0.532 0.685 1.319 1.714 2.069 2.807 3.767 
24 0.127 0.256 0.390 0.531 0.685 1.318 1.711 2.064 2.797 3.745 
25 0.127 0.256 0.390 0.531 0.684 1.316 . 1.708 2.060 2.787 3.725 

26 0.127 0.256 0.390 0.531 0.684 1.315 1.706 2.056 2.779 3.707 
27 0.127 0.256 0.389 0.531 0.684 1.314 1.703 2.052 2.771 3.690 
28 0.127 0.256 0.389 0.530 0.683 1.313 1.701 2.048 2.763 3.674 
29 0.127 0.256 0.389 0.530 0.683 1.311 1.699 2.045 2.756 3.659 
30 0.127 0.256 0.389 0.530 0.683 1.310 1.697 2.042 2.750 3.646 

40 0.126 0.255 0.388 0.529 0.681 1.303 1.684 2.021 2.704 3.551 
60 0.126 0.254 0.387 0.527 0.679 1.296 1.671 2.000 2.660 3.460 
120 0.126 0.254 0.386 0.526 0.677 1.289 1.658 1.980 2.617 3,373 

00 0.126 0.253 0.385 0.524 0.674 1.282 1.645 1.960 2.576 3.291 



9>ttcbr.UCibri.blfnrtt pwctunul (Fi!wctunul) 

P~
2 

> X~runLu.) 1.qwJuwG/lG pwt.J.wpwpnri. X~runw. wnctbeGIJpn: Unw2/1G wpctbEIJ hwuw1.qwmwutuwGmu t 
0.05 hwt.J.wCiwljwGmpJwG[!, bpl.Jnn11rJ.o· 0.01-pG la b(l(ln(lrJ.IJ. 0.001-/lCi, v1 - hwuwnP!P wqwu,mpJwG 

wulilp6wGGIJpp PMn, v2 • hwJuiw11w11p 

V1 1 2 3 4 5 6 8 12 24 00 t 

V2 

1 161.4 199.5 215.7 224.6 230.2 234.0 238.9 243 .9 249.0 253.3 12.71 
4052 4999 5403 5625 5764 5859 5981 6106 6234 6366 63.66 

406523 500016 536700 562527 576449 585953 598149 610598 623432 636535 636.2 

2 18.51 19.00 19.16 19.25 19.30 19.33 19.37 19.41 19.45 19.50 4.30 
98.49 99.01 00.17 99.25 99.30 99.33 99.36 99 .42 99.46 99.50 9.92 

998,46 999.00 999.20 999.20 999.20 999.20 999.40 999.60 999.40 999.40 31.00 

3 10.13 9.55 9.28 9.12 9.01 8.94 8.84 8.74 8 .64 8.53 3.18 
34.12 30.81 29.46 28.71 28.24 27 .91 27 .49 27.05 26.60 26.12 5.84 
67.47 148.51 141.10 137.10 134.60 132.90 130.60 128.30 125.90 123.50 12.94 

4 7.71 6.94 6.59 6.39 6.26 6.16 6.04 5.91 5.77 5.63 2.78 
21 .20 18.00 16.69 15.98 15.52 15.21 14.80 14.37 13.93 13.46 4.60 
74.13 61.24 56.18 53.43 51 .71 50.52 49.00 47.41 45.77 44 .05 8.61 

5 6.61 5.79 5.41 5.19 5.05 4.95 4.82 4.68 4.53 4.36 2.57 
16.26 13.27 12.06 11 .39 10.97 10.67 10.27 9.89 9.47 9.02 4.03 
47.04 36.61 33.20 31 .09 20 .75 28 .83 27 .64 26.42 25.14 23.78 6.86 

V1 1 2 3 4 5 6 8 12 24 00 t 

V2 

6 5.99 5.14 4.76 4.53 4 .39 4.28 4.15 4 .00 3.84 3.67 2.45 
13.74 10.92 9.78 9.15 8.75 8 .47 8.10 7.72 7.31 6.88 3.71 
35.51 26.99 23.70 21 .90 20.81 20 .03 19.03 17.99 16.89 15.75 5.96 

7 5.59 4.74 4.35 4.12 3.97 3.87 3.73 3.57 3.41 3.23 2.36 
12.25 9.55 8.45 7.85 7.46 7.19 6.84 6.47 6.07 5.65 3.50 
29.22 21.69 18.77 17.19 16.21 15.52 14.63 13.71 12.73 11.70 5.40 

8 5.32 4.46 4.07 3.84 3.69 3.58 3.44 3.28 3.12 2.99 2.31 
11.26 8.65 7.59 7.10 6.63 6.37 6 .03 5.67 5.28 4.86 3.36 
25.42 18.49 15.83 14.39 13.49 12.86 12.04 11.19 10.30 9.35 5.04 

9 5.12 4.26 3.86 3.63 3.48 3.37 3.23 3.07 2.90 2.71 2.26 
10.56 8.02 6.99 6.42 6.06 5.80 5.47 5.11 4.73 4.31 3.25 
22.86 16.39 13.90 12.56 11.71 11 .13 10.37 9.57 8.72 7.81 4.78 

10 4.96 4.10 3.71 3.48 3.33 3.22 3.07 2.91 2.74 2.54 2.23 
10.04 7 .56 6.55 5.99 5.64 5.39 5.06 4.71 4.33 3.91 3.17 
21 .04 14.91 12.55 11.28 10.48 9.92 9.20 8.45 7.64 6.77 4.59 

11 4.84 3.98 3.59 3.36 3.20 3.09 2.95 2.79 2.61 2.40 2.20 
9.65 7.20 6.22 5.67 5.32 5.07 4.74 4.40 4 .02 3.60 3.11 
19.69 13.81 11 .56 10.35 9.58 9.05 8.35 7.62 6.85 6.00 4.49 

12 4.75 3.88 3.49 3.26 3.11 3.00 2.85 2.69 2.50 2.30 2.18 
9.33 6.93 5.95 5.41 5.06 4.82 4.50 4.16 3.78 3.36 3.06 
18.64 12.98 10.81 9.63 8.89 8.38 7.71 7.00 6.25 5.42 4.32 



N 
N -

V1 

V2 

13 

14 

15 

16 

17 

18 

19 

V1 

V2 

20 

21 

22 

23 

24 

25 

26 

1 

4.67 
9.07 
17 .81 

4 .60 
8.86 
17.14 

4.45 
8.68 
16.59 

4.41 
8.53 
16.12 

4.45 
8.40 
15.72 

4.41 
8 .28 
15.38 

4.38 
8.18 
15.08 

1 

4 .35 
8.10 
14.82 

4.32 
8 .02 
14.62 

4.30 
7.94 
14.38 

4.28 
7.88 
14.19 

4.26 
7.82 
14.03 

4.24 
7.77 
13.88 

4.22 
7.72 
13.74 

2 

3.80 
6.70 
12.31 

3.74 
6.51 
11 .78 

3.68 
6.36 
11 .34 

3.63 
6.23 
10.97 

3.59 
6.11 
10.66 

3.55 
6.01 

10.39 

3.52 
5.93 
10.16 

2 

3.49 
5.85 
9.95 

3.47 
5.78 
9.77 

3.44 
5.72 
9.61 

3.42 
5.66 
9.46 

3.40 
5.61 
9.34 

3.38 
5.57 
9.22 

3.37 
5.53 
9.12 

3 4 5 

3.41 3.18 3.02 
5.74 5.20 4 .86 
10.21 9.07 8.35 

3.34 3.11 2.96 
5.56 5.03 4.69 
9.73 8 .62 7.92 

3.29 3.06 2.90 
5.42 4.89 4.56 
9.34 8.25 7.57 

3.24 3.01 2.85 
5.29 4 .77 4 .44 
9.01 7.94 7.27 

3.20 2.96 2.81 
5.18 4.67 4.34 
8.73 7.68 7.02 

3.16 2.93 2.77 
5.09 4 .58 4.25 
8.49 7.46 6.81 

3.13 2.90 2.74 
5.01 4 .50 4.17 
8.28 7.26 6.61 

3 4 5 

3.10 2.87 2.71 
4.94 4.43 4.10 
8.10 7.10 6.46 

3.07 2.84 2.68 
4.87 4.37 4.04 
7.94 6.95 6.32 

3.05 2.82 2.66 
4.82 4 .31 3.99 
7.80 6.81 6.19 

3.03 2.80 2.64 
4.76 4.26 3.94 
7.67 6 .70 6.08 

3.01 2.78 2.62 
4.72 4 .22 3.90 
7.55 6.59 5.98 

2.99 2.76 2.60 
4.68 4 .18 3.86 
7.45 6 .49 5.89 

2.98 2.74 2.59 
4.64 4 .14 3.82 
7.36 6.41 5.80 

CwpmGwtimpJmG 
6 8 12 24 00 t 

2.92 2.77 2.60 2.42 2.21 2.16 
4.62 4.30 3.96 3.59 3.16 3.01 
7.86 7.21 6.52 5.78 4.97 4.12 

2.85 2.70 2.53 2.35 2.13 2.14 
4.46 4.14 3.80 3.43 3.00 2.98 
7.44 6.80 6.13 5.41 4.60 4.14 

2.79 2.64 2.48 2.29 2.07 2.13 
4.32 4.00 3.67 3.29 2.87 2.95 
7.09 6.47 5.81 5.10 4.31 4.07 

2.74 2.59 2.42 2.24 2.01 2.12 
4.20 3.89 3.55 3.18 2.75 2.92 
6.80 6.20 5.55 4.85 4.06 4.02 

2.70 2.55 2.38 2.19 1.96 2.11 
4.10 3.79 3.45 3.08 2.65 2.90 
6.56 5.96 5.32 4 .63 3.85 3.96 

2.66 2.51 2.34 2.15 1.92 2.10 
4.01 3.71 3.37 3.01 2.57 2.88 
6.35 5.76 5.13 4.45 3.67 .~.92 

2.63 2.48 2.31 2.11 1.88 2.09 
3.94 3.63 3.30 2 .92 2.49 2.86 
6.18 5.59 4.97 4.29 3.52 3.88 

6 8 12 24 00 t 

2.60 2.45 2.28 2.08 1.84 2.09 
3.87 3.56 3.23 2.86 2.1:i . 2.84 
6.02 5.44 4.82 4 .15 :t38 3.85 

2.57 2.42 2.25 2.05 1.82 2.08 
3.81 3.51 3.17 2.80 2.36 2.83 
5.88 5.31 4.70 4.03 3.26 3.82 

2.55 2.40 2.23 2.03 1.78 2.07 
3.75 3.45 3.12 2.75 2.30 2.82 
5.76 5.19 4.58 3.92 3.15 3.79 

2.53 2.38 2.20 2.00 1.76 2.07 
3.71 3.41 3.07 2.70 2.26 2.81 
5.56 5.09 4.48 3.82 3.05 3.77 

2.51 2.36 2.18 1.98 1.73 2.06 
3.67 3.36 3.03 2.66 2.21 2.80 
5.55 4.99 4.39 3.84 2.97 3.75 

2.49 2.34 2.16 1.96 1.71 2.06 
3.63 3.32 2.99 2.62 2.17 2.79 
5.46 4.91 4.31 3.66 2.87 3.72 

2.47 2.32 2.15 1.95 1.69 2.06 
3.59 3.29 2.96 2.58 2.13 2.78 
5.38 4 .83 4.24 3.59 2.82 3.71 



V1 1 2 3 4 5 6 8 12 24 00 t 

V2 

27 4.21 3.35 2.96 2.73 2.57 2.46 2.30 2.13 1.93 1.67 2.05 
7.68 5.49 4.60 4 .11 3.78 3.56 3.26 2.93 2.55 2.10 2.77 
13.61 9.02 7.27 6.33 5.73 5.31 4.76 4.17 3.52 2.76 3.69 

28 4.19 3.34 2.95 2.71 2.56 2.44 2.29 2.12 1.91 1.65 2.05 
7.64 5.45 4.57 4 .07 3.75 3.53 3.23 2.90 2.52 2.06 2.76 

13.50 8 .93 7.18 6.25 5.66 5.24 4.69 4.11 3.46 2.70 3.67 

29 4.18 3.33 2.93 2.70 2.54 2.43 2.28 2.10 1.90 1.64 2.05 
7.60 5.42 4.54 4.04 3.73 3.50 3.20 2.87 2.49 2.03 2.76 
13.39 8.85 7.12 6.19 5.59 5.18 4.65 4.05 3.41 2.64 3.67 

30 4.17 3.32 2.92 2.69 2.53 2.42 2.27 2.09 1.89 1.62 2.04 
7.56 5.39 4 .51 4 .02 3.70 3.47 3.17 2.84 2.47 2.01 2.75 

13.26 8 .77 7.05 6.12 5.53 5.12 4.58 4.00 3.36 2.59 3.64 

60 4.00 3.15 2.76 2.52 2.37 2.25 2.10 1.92 1.70 1.39 2.00 
7.08 4.98 4.13 3.65 3.34 3.12 2.82 2.50 2.12 1.60 2.66 

11 :97 7 .76 6.17 5.31 4.76 4.37 3.87 3.31 2.76 1.90 3.36 

00 3.84 2.99 2.60 2.37 2.21 2.09 1.94 1.75 1.52 1.03 1.96 
6.64 4 .60 3.78 3.32 . 3.02 2.80 2.51 2.18 1.79 1.04 2.58 
10.83 6.91 5.42 4.62 4.10 3.74 3.27 2.74 2.13 1.05 3.29 

~Wtll::ittlWb 8 
9,flcl::irfl Z-qbrwlftntunLpJWO Wl\jnLUWlt 

1 
Z = -~n(1 + r )-1n(1- r )} 

2 

r I 0 I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 

0.0 0.0000 0.0101 0.0200 0.0300 0.0400 0.0501 0.0601 0.0701 0.0802 0.0902 

0.1 0 .1003 0.1104 0 .1206 0.1308 0.1409 0.1511 0.1614 0.1717 0.1820 0.1923 

0.2 0.2027 0.2132 0.2237 0.2342 0.2448 0.2554 , 0.2661 0.2769 0.2877 0.2986 

0.3 0.3095. 0.3205 0.3316 0.3428 0.3541 0.3654 0.3767 0.3884 0.4001 0.4118 

0.4 0.4236 0.4356 0.4477 0.4599 0.4722 0.4847 0.4973 0.5101 0.5230 0.5361 

0.5 0.5493 0.5627 0.5764 0.5901 0.6042 0.6184 0.6328 0.6475 0.6625 0.6777 

0.6 0.6932 0.7089 0 .7250 0.7414 0.7582 0.7753 0.7928 0.8107 0.8291 0.8480 

0.7 0.8673 0.8872 0.9077 0.9287 0.9505 0.9730 0.9962 1.0203 1.0454 1.0714 

0.8 1.0986 1.1270 1.1568 1.1881 1.2212 1.2562 1.2933 1.3331 1.3758 1.4219 

0.9 1.4722 1.5275 1.5890 1.6584 1.7381 1.8318 1.9459 2.0923 2.2976 2.6467 

0.99 2.6466 2.6996 2.7587 2.8257 2.9031 2.9945 3.1063 3.2504 3.4534 3.8002 

N 
N 
l.,.) 



en =lwl[tiLl[Wb 10 
,C 
3 
-::I Cl llnntiuwgllwJII ~nrbw~llgQbrll 5%-ng L 1 %-ng hwttwQw~wQnLpJwQ ..... .r:.. 
.Cll c:.. 
-::I CJ .c llW~Wr'lW~Qtirll WIUDLUW~ ( r3 ) 

3 c:.. 0 
0 rr .c ..... 

0 C: 
Q uUlpWGEti r a -ti 1111wqw(i wr,ctbpubr, r3 -ti pwgwuw4wG wr,abEGbri 0 0: 3 ..... !WlP[! ".:J C: 5%-ng 1%-ng 5%-ng 1%-ng ..c: -0 

3 .L:I uw w w llw w w uw w w uw w w 
:::, ".:J 

.::r O> 5 0.253 0.297 -0.753 -0.798 

..c:. ~ 6 0.354 0.447 -0.708 -0.863 
5 0 
C: ....::J 7 0.370 0.510 0.674 -0.799 
5 L() 8 0.371 0.531 -0 .625 -0.764 
3" O> 

".:J ci 9 0.366 0.533 -0.593 -0.737 
..c:. 

-0 10 0.360 0.525 -0 .564 -0.705 :::, 

3 3 11 0.353 0.515 -0.539 -0 .679 
-:T 

0 50 ~ 1~ 5 
12 0.348 0.505 -0 .516 -0.655 

.... L() ,q- N ,q- LO CO .- 0 r-- r-- L() 13 0.341 · 0.495 -0.497 -0.634 
0 ..c:. 3 00 <O ,q- N <O O> N <O <O .- O> 

c:.. 'O <O 00 0 LO .- CO LO N O O> r-- .... 0 

C, ci d" ..c: (O,q-,q-("')("')NNNN,-,- II .c 14 0.335 0.485 -0.479 -0.615 
u N3 ci ci ci ci ci ci ci ci ci ci ci - -0 15 0.328 0.475 -0.462 -0 .597 
.c:. 'D :::, 0 .c 
1:11 0 ".:J 20 0.299 0.432 -0.399 -0.524 
3 IW "" 
Ill ....::J ..c:. 25 0.276 0.398 -0.356 -0.473 
-, ~ 30 0.257 0.370 -0.324 -0 .433 3 ~l~i .c 35 0.242 0.347 -0.300 -0 .401 
.c:. ..... 0 40 0.229 0.329 -0.279 -0 .376 -::I II Cl 
C ..c:. 45 0.218 0.313 -0.262 -0.256 ... "' C ,- ,- ,- ,- ,- ,- ,- ,- ,- "t- ,- ,- ,- 0 .::r -0.248 r, 0 3 50 0.208 0.301 -0.339 
C IW -0 

"::II --' c:.. =lwl[bLl[Wb 11 ..... .c C: 
C C! d" 
j 3 5 c:.. .c. µ 1111211011 L 0'1 nL 0'2 USWO'lWfS utuwLQtirtt wrdbfQl::irn ..c:. c:.. .:::r d" 10-tlg lltlD1L 50 n-f1 hwllwr ...., N 

c:.. 'O 
C: 0 

I I -:T 3 n I µ 0'1 (l' 2 
3 ai: .::r 
c:.. ..... 10 3.858 1.288 1.964 C: 
3 .r:.. 

..c: --' 15 4.636 1.521 2.153 .c 
0 50 

".:J ..c: 
L() Mr--L00>0>r--,-,q-Mr--<ONO ..... 3 20 5.195 1.677 2.279 

..c:. 3 MOOr--MM,-OOONO>O>,-,q- C: 
0 ~ s 
ci C:.."=] <0 0 M O> <O ,q- ..- 00 r-- LO ,q- ,q- C'? 25 5.632 1.791 2.373 

d" ..c: LO,q-MNNNN.-..-..-..-..-.- 3" :::, 

N3 ci ci ci ci ci ci ci ci ci ci ci ci ci .c -:T 
'O :::, C' c:.. 30 5.990 1.882 2.447 

.r:.. 3 1.956 2.509 I 
".:J 35 6.294 0 

0 3 6.557 2.019 2.561 ,.... ..c: 40 
I\ Cl 

LOOL00L()00000008 C: 45 6.790 2.072 2.606 
C: 0 

..-..-NNM,q-LO<Or--000>,.... C: 
c:.. 50 6.998 2.121 2.645 
C: 

224 225 
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9,nuJb~ cwrf~ wntbf(ibr~ hwcatwr~dw(i WllJnLuw~ 

UbqnCiwJ(ml~JwCi· n111.4bu ~nL('lJb~ l4W(1pbpw4w(i ~mCi4grwJ~ 
mumuCiwunpm~JWCi dw~wCiw4 n pnqwCi~w4m~ t lllW(14W wunuCibpn i:>rlJ.tr UJ~ 

~buwnu.l ~~Ciw~~4WJn 2W(1P[! wpdbpCibr,r hwub~wlllntJ}JWUp nr,nzqnLU t y 
hbmlaJWL wpdbpCibp~ mbupnq. 

1t re re 2rc 5rc 7 rc 4 rc 3rc 5rc 11rc 
0 6323 6 1t6 3 2 3 6 

Y1 Y2 YJ Y4 Ys Y6 Y1 Ya Yg Y10 Y11 Y1 2 

Swpphp hwptlnGr4Ghpr upGmuGhpp L. 4nurGmuGbrir hwz qwp4tlwG 
hwtlwp oq.mqnul bG hbmL.JWL wrumuw4rg. 

22fi 

cos kt t. sin kt wrdl:ifQl:irl! t-fl swrpl:ir wrdtiflil:ir~ hwllwr 
t cost cos2t sint sin2t 
O 1 1 0 0 

1t 
6 
1t 

3 
1t 
2 

21t 

3 
51t 

6 
1t 

7rt 

6 
4rt 

3 
3rt 

2 
Src 

3 
11rt 

6 

0.866 

0.5 

0 

-0.5 

-0.866 

-1 

-0.866 

-0.5 

0 

0.5 

0.866 

0.5 

-0.5 

-1 

-0.5 

0.5 

0.5 

-0 .5 

-1 

-0.5 

0.5 

0.5 0.866 

0.866 0.866 

1 0 

0.866 -0.866 

0.5 -0 .866 

0 0 

-0.5 0.866 

-0.866 0.866 

-1 0 

-0.866 -0.866 

-0.5 -0.866 

~wLlbLLlWlJ 13 

tfugbu~ la wu~i.Ibsr~wJ~ [!£isrwOfwJ~0 pOnLpwq r~!Otir~ 
PWCIUdW(i f1lW£iS~L(ibr(! 

! CGmpwG- qnnow~Qh uwhuwGwrhG w11cthpGh110 l eP ow- teughur (Ex) 1- a hwtlwp Uurtlbmprw1r (As) 
qwl[! , 1-a hwuwp 

n 0.99 I 0.95 I 0.05 I 0.01 0.95 I 0.99 
50 4.92 4.01 2.13 1.95 0.533 0.787 
100 4.40 3.77 2.35 2.18 0.389 0.567 

I 150 4.14 3.66 2.45 2.30 0.321 0.464 
200 3.98 3.57 2.51 2.37 0.280 0.403 
250 3.87 3.51 2.55 2.42 0.251 0.360 
300 3.79 3.47 2.59 2.46 0.230 0.329 
350 3.72 3.44 2.62 2.50 0.213 0.305 
400 3.67 .3.41 2.64 2.50 0.200 0.285 
450 3.63 3.39 2.66 2.55 0.188 · 0.269 
500 3.60 3.37 2.67 2.57 0.179 0.255 
550 3.57 3.35 2.69 2.58 0.171 0.243 
600 3.54 3.34 2.70 2.60 0.163 0.233 
650 3.52 3.33 2.71 2.61 0.157 0.224 
700 3.50 3.31 2.72 2.62 0.151 0.215 
750 3.48 3.30 2.73 2.64 0.146 0.208 
800 3.46 3.29 2.74 2.65 0.142 0.202 
850 3.45 3.28 2.74 2.66 0.138 0.196 
900 3.43 3.28 2.75 2.66 0.134 0.190 
950 3.42 3.27 2.76 2.67 0.130 0.185 
1000 3.41 3.26 2.76 2.68 0.127 0.180 
1200 3.37 3.24 2.78 2.71 0.116 0.165 
1400 3.34 3.22 2.80 2.72 0.107 0.152 
1600 3.32 3.21 2.81 2.74 0.100 0.142 
1800 3.30 3.20 2.82 2.76 0.095 0.1 34 
2000 3.28 3.18 2.83 2.77 0.090 0.127 
2500 3.25 3.16 2.85 2.79 0.080 0.114 
3000 3.22 3.15 2.86 2.81 0.073 0.104 
3500 3.21 3.14 2.87 2.82 0.068 . 0.096 
4000 3.19 3.13 2.88 2.83 0.064 0.090 
4500 3.18 3.12 2.88 2.84 0.060 0.085 
5000 3.17 3.12 2.89 2.85 0.057 0.081 
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=twl[bLl[Wb 14 

'lrw~wli wl[sn~nnbuwgtiwJti hwllwr 'lwrptili-4npunliti hwJswliticti 
pwc)unL'1D ( 5%-ng Ocwliw~wLtinLpJwO llw~wr11,w~ti hwltwr) 

V1 V2 V3 V4 V5 
n 

d1 I d2 d1 I dz d1 I d2 d1 I d2 d1 I d2 
15 1.08 1.36 0.95 1.54 0.82 1.75 0.69 1.97 0.56 2.21 
16 1.10 1.37 0.98 1.54 0.86 1.73 0.74 1.93 0.62 2.15 
17 1.13 1.38 1.02 1.54 0.90 1.71 0.78 1.90 0.67 2.1 0 
18 1.16 1.39 1.05 1.53 0.93 1.69 0.82 1.87 0.71 2.06 
19 1. 18 1.40 1.08 1.53 0.97 1.68 0.86 1.85 0.75 2.02 
20 1.20 1.41 1.10 1.54 1.00 1.68 0.90 1.83 0.79 1.99 
21 1.22 1.42 1.13 1.54 1.03 1.67 0.93 1.81 0.83 1.96 
22 1.24 1.43 1.1 5 1.54 1.05 1.66 0.96 1.80 0.86 1.94 
23 1.26 1.44 1.17 1.54 1.08 1.66 0.99 1.79 0.90 1.92 
24 1.27 1.45 1.19 1.55 1.10 1.66 1.01 1.78 0.93 1.90 
25 1.29 1.45 1.21 1.55 1.12 1.66 1.04 1.77 0.95 1.89 
26 1.30 1.46 1.22 1.55 1.14 1.65 1.06 1.76 0.98 1.89 
27 1.32 1.47 1.24 1.56 1. 16 1.65 1.08 1.76 1.01 1.86 
28 1.33 1.48 1.26 1.56 1.18 1.65 1.10 1.75 1.03 1.85 
29 1.34 1.48 1.27 1.56 1.20 1.65 1.12 1.74 1.05 1.84 
30 1.35 1.49 1.28 1.57 1.21 1.65 1.14 1.74 1.07 1.83 
31 1.36 1.50 1.30 1.57 1.23 1.65 1.16 1.74 1.09 1.83 
32 1.37 1.50 1.31 1.57 1.24 1.65 1.18 1.73 1.11 1.82 
33 1.38 1.51 1.32 1.58 1.26 1.63 1. 19 1.73 1.13 1.81 
34 1.39 1.51 1.33 1.58 1.27 1.65 1.21 1.73 1. 15 1.81 
35 1.40 1.52 1.34 1.58 1.28 1.65 1.22 1.73 1.16 1.80 
36 1.41 1.52 1.35 1.59 1.29 1.65 1.24 1.73 1.18 1.80 
37 1.42 1.53 1.36 1.59 1.31 1.66 1.25 1.72 1.19 1.80 I 
38 1.43 1.54 1.37 1.59 1.32 1.66 1.26 1.72 1.21 1.79 
39 1.43 1.54 1.38 1.60 1.33 1.66 1.27 1.72 1.22 1.79 I 
40 1.44 1.54 1.39 1.60 1.34 1.66 1.29 1.7.?. 1.23 1.79 
45 1.48 1.57 1.43 1.62 1.38 1.67 1.34 1.72 1.29 178 
50 1.50 1.59 1.46 1.63 1.42 1.67 1.38 1.72 1.34 1.77 
55 1.53 1.60 1.49 1.64 1.45 1.68 1.41 1.72 1.38 1.77 
60 1.55 1.62 1.51 1.65 1.48 1.69 1.44 1.73 1.41 1.77 
65 1.57 1.63 1.54 1.66 1.50 1.70 1.47 1.73 1.44 1.77 
70 1.58 1.64 1.55 1.67 1.52 1.70 1.49 1.74 1.46 1.77 
75 1.60 1.65 1.57 1.68 1.54 1.71 1.51 1.74 1.49 1.77 
80 1.61 1.66 1.59 1.69 1.56 1.72 1.53 1.74 1.51 1.77 
85 1.62 1.67 1.60 1.70 1.57 1.72 1.55 1.75 1.52 1.77 
90 1.63 1.68 1.61 1.70 1.59 1.73 1.57 1.75 1.54 1.78 
95 1.64 1.69 1.62 1.71 1.60 1.73 1.58 1.75 1.56 1.78 
100 1.65 1.69 1.63 1.72 1.61 1.74 1.59 1.76 1.57 1.78 

228 

luu'lt'lf'utf't'I "lUSUUluUuutf' 
qlnLJu 3 

3.1. 697, 734, 781 llL(j, ui: 3.2. <l>n41ntum(j pwqw· 121.0%, 112.1%, 
102. 7%, hwuuiwuim(j pwqw' 121.0%, 135.6%, 139.2%: 3.3. Pb11Liwuiw11 
w4.uinub9b(jw[jbri ' %, 96.6, 120.5, 126.9, 118.5, uw1111wuiwri w4.uinLib9b
[jw(jbri' %, 85.2, 96.8, 98.3, 103.7: 3.4. 98.4%, 90 .1%, 117.8%, 114.9%, 
99.7%: 3.5. 139 LILLI. l)f1WLI : 3.6. 117.6%: 3.7. 58180 hwui: 3.8. 95.2%: 
3.9. Li,U - 1998p.' 19.6 L. 80.4%, 1999p.' 22.2 L. 77.8%, 2000p.' 25.3 L. 
74. 7%: 3.10. Linnri11t,(jwgpwJr hwpwpbpw4w(j Lib6mpJm(j' 10 pbnLiwuiwri 
w4.uin1lb_pb(jwJt,LI o(j4(jmu t 68, 60, 54, 53, 59 uwri11wuiw11 w4.umubpb(jw : 
3.12. Midland pw(j4p hwLibLiwuimpJwup· 1.7, 10.1, 3.7, 2.6 L. 1.6 wGq.wu: 
3.13. ,wJWUlilWLII] UJnLU bp4pGbrir hwLibLIWUlnLPJLUUp, %' 232.0, 115.2, 
66.0, 50.3, 20.7: 3.14. 10.8 UlW[lp: 3.15. 3.9: 3.16. 79.3 L. 86.8 l)[lLUU, 
82.8 J)f1WU: 3.17. 43.8 hw: 3.18. 9.0%: 3.19. 509.6 l)flWU: 3.20. 73 LnLllw: 
3.21. 29. 79 hwq. J)flWU: 3.22. 1.1 %: 3.23. 87.5%, 91.1 %: 3.24. 2256 4q. , 
3.4%: 3.25. 25.0 JlflWLI,-7 w4.uinub9bLiw, 4895 ui/4u: 

qLnLJu 4 

4.2. x = 3.95, Mo= 4, Me= 4 : 4.3. x = 12.4 LIL(j , J)flWU, Mo= 7.5 , 

Me= 11 .0 LILLI , J)f1WU: 4.4. Me= 39.4 , 0 1 = 29.1, 0 3 = 49.5, D 1 = 21 .0 , 

D 9 = 60.0 uiwrib4w(j: 4.5. S11wuw114w(jg hwuwri· Me= 5.4. 01 = 2.7 , 

0 3 = 7.9. 4wLiw(jg hwLiwri· Me= 5.3, 0 1 = 3.4, Q3 = 7.5 wut,u: 4.6. 

D 1 = 7.4 L. D 9 = 40.8 hwq. J)f1wll: 4. 7. «U» pwctwLillntLI.PP hwuwri· 

x = 15. 7 pw11, d = 1.5, vei = 9.7%, «P» pwctw(jLim(j_pp hwuwp· x = 15.6 

!LUil, J = 1.5, vd = 9.2%: 4.8. x = 53.2 4u, cr= 14.8 4u, v = 27.8% : 4.9. 

2000p. hwuwri· x = 34.4 uiwpb4wLI, cr = 11 .7 , v = 34.0%, 2003~. hwuwri 

x = 34.8 rnwrib4wLI, cr = 12.1 uiwpt,, v = 34.8% : 4.10. x = 244 hw , 

cr 2 
= 16764 hw: 4.11. cr 2 = 10875 : 4.12. v1 = 8.2%, v2 = 12.5, 

V3 = 12.2: 4.13. V1 = 13.9%, V2 = 30.0%, V3 = 11 .5%: 4.14. (J~ = 125 : 

4.15. x = 11.4 : 4.16. ~:;;; 320 : 4.17. crf O = 125 : 4.18. crf9 = 85: 4.19. 

cr~ = 200 4.20. v = 50% : 4.21. crf = 322.2 , o~ = 66.7 , cr2 = 388.9 , 

R 
2 = 0 . 17 , R = 0.41: 4.22. crf = 0.632 , o~ = 0.016 , cr 2 = 0.65 , R = 0. 16 : 

4,23, cr! = 0.211 o! = 0.03 I cr! = 0.24 : 4.24, cr~ = 0.22 o o! = 0.008 0 

cr~ "' 0.23 : 4.25. x = 13.8 LIL(j, J)flLUU, Mo= 12.3 LIL(j- J)flWU, u = 2.7 LILLI. 

l)flWU, v = 20.5%, As= 0.336 : 4.26. As = 2.4, Ex= -0.61: 4.27. x = 12.4 
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llLG, 'lflWll, Mo= 7.5 llLG. 'lflWll, cr = 7.9 llLG. 'lflWU, v = 63.7%, As= 0.62: 
4.28. S1'1wllw11114wGg hwllw11· As= 0. 12, Ex= -0.58 , ljwGwGg hwllw11· 

As=0.31, Ex=0.18:4.29. x2 =10.9, C=1.05, A=1 .07: 

5.1. w) 2080-2440 11rwll, p) 2.5-13.9 %: 5.2. 13.4%-ml: 5.3. w) 2.7 -
2.9 llW(l'l, p) 19.8 - 21 .2 hwq. llWfl'l: 5.4. 3.1-9.1 %, nf 5.5. 0.954: 5.6. 
0.4-6.0%, wJn: 5. 7. 305 tlwp11: 5.8. 24000 - 25800 1111wll: 5.9. 4w6t, 4 
wGqwll, 2.25 wGqwll: 5.10. 336 uwr11: 5.11. 1112 qwGq: 5.12. 1894 
QUlllWGt,p: 5.13. 58 llwp11: 5.14. 80-92 pnu..jb: 5.15. 5, 20, 40, 50: 5.16. 
LJt,2wlJWJE[! hw4.wuwp t 18-t,: 5.17. 182.8 - 187.2 ut,w4.np: 5;18. 2.3 -
6.9%: 5.19. 2083.5 - 2096.5 llt,wqnp: 5.20. 286 u 316 uw1111: 5.21. 21.2 -
22.0 llt,wqnp: 5.22. 50, 153: 5.23. 142, 374: S.24. w) 8.2 - 9.0 p) 131 .2 -

, 144.0 lll: 5.25. 493.5 - 506.5, nr 5.26. 20 Wfl41'l: 5.27. 14 11wuwpwG: 
5.28. 96 Gllm2: 

6.3. 87,150, 220, 311: 6.5. 0.93: 6.6. Yx=0.083+0.401x: 6.7. 

y.,, =0.077+0.401x, rxy =0.67 : 6.8. Yx =0.149+0.195x, rxy =0.57 : 6.9. 

Yx =-7.7+0.2x, rxy =0.1 : 6.10. Yx =-395.2+10.3x, rxy =0.85: 6.11. 

y.,,=22.15-0.08x, rxy=-0.86, ri=0.89: 6.12. Yx=318.8+36.4x, 

r KY = 0. 79 : 6,13. 0.52: 6.14. 0.56: 6.15. 0.38: 6 .16. 0.42: 6.17. 0. 70: 

6.18. y x = 4.8 + 0.56x, r xy = 0.56: 6.19. a0 = 4, a, = 0.4 : 6.20. 

Yx =4+0.6x, rxy =0.57: 6.21. Yx =3.5+0.73x: 6.22. r.,,Y =-0.6 : 6.23. 

Ka = -0.57, Kk = -0.23: 6.25. Ka = -0.45, Kk = -0.23: 6.26. Ka = 0.14, 

Kk = 0.07: 6.27. K'll = 0.24, K2 = 0.18 : 6.28. K'Tl = 0.37, K2 = 0.23 : 

6.29. K'll = 0.51, K2 = 0.32: 6.30. rf\blj ./crwri. = 0.27 : 6.31. 

rri.b~./pwul{. = 0.36: 
QLnLtu 7 

7.1. W, p, q - lJ..jWhWJt,G, 11, b, q, [!, p - UP2W4WJPWJt,G: 7.2. q) 146.59 
hwq. UW(l'l u 51 .2 lll: 7.3. 510 llwp11: 7.4. 200.8, 203. 7 u 202.25 ULLI . 
1111wll: 7.5. w} 917.02 u 920.55 llLG. 'lflWll, p) +3.53 lltu. 'lflWU: 7.6. w) 349 
u 355 ow 1111, p) 352 llwf111, q) +6 llwp11: 7. 7. w} 76.8 llLG. 1111wll: 7.8. w) 
431 hwq. lll : 7.9. 3) 20 hwq. pwn. llblllfl, 4) 4.4%, 5) 0.857 hwq. ewn. 
llblllp: 7.11. 57.9, 60.8, 63.3, 64.5, 66.7, 68.6, 69.1, 69.1: 7.12. q} 18.9, 
19.3, 20.3, 22.7 lltG. llflWU, 11) 11.85%: 7.13. 97.3, 101 .2, 107.1, 115.0, 
122.0 lltG. 1111wll: ?,14. 15.35 hwq. lll, +3.6%: 7.15. -21 lltG. 4t.llll-ctwu . -
0.4%: 7.16. 105.96 L. 5.96%: 7.19. w) +0.8%, p)-0.4%, q} +0.2%: 7.20. 
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110.08%: 7.21. 736 g, 102.8%: 7.22. 18000, 21600, 23760 hwq. 1111wu: 
7.23. 1.11 wGqwll: 7.24. 2.35 wuqwll: 7.25. 39.5, 40.0, 42.1, 44.7, 44 .8, 
45.0, 45.2 , 46.0 hwq. qtmtu: 7.26. 424, 433, 431, 435, 442, 450, 460, 465 
llwp11: 7.27. 275.9, 280.8, 285.1, 290, 296, 299, 304 hwq. ewn. ubl!lp: 
7.31. p} Yt = 20.8-0.047t (ctwllwGw4w2112wGt, llb2lllhl'lti9 ctwuwuw4t, 

hw24.w11owG llblJ..IEnLll): 

QLnLtu 8 

8.1. %bpt, t,G11beuGbp' 137. 1 %, 124.7%, 171.0%, tiriwgllwG ltiqt,4w
l.jwG 6wt.lwtti t,G11bEuGbp' 103.2%, 104.7%, 108.0%, WlJ..lflWLIEW2(12WGw
nmpJwu t,u11bEuGbp' 141.5%, 130.5%, 184.6%: 8.2. 114.2%: 8.3. Q.t,ur. 
1999p. hw4wuw11 t 200 hwq. 1111wll , 2001p.' 192 hwq. 1111wu: 8.4. 1) 
105.6%, 95.5%, 100.9%, 2) pwgw11awl.j hwt.J.btw6o· 0.7, -3.4 u 4.1 ULu . 
1111wu, hwpwpb11w4wG hwt.lbtw61}' 0.9%, -4.5% L. 5.4%: 8 .5. 116.3%, 
70.2%, 165.7%, 900 hwq. 1111wu: 8.6. Ut.lbtwgbt t 25.2%-nt.J.: 8.7. 109.6%: 
8.8. 1) wGhwl!lwljwG' 11?.3%, 117.5%, 104.5%, nu11hwGm11· 111 .8% , 2) 
90.4%, 3) 101.1 %, 4) pWQWflOWl.j hwt.J.btw6' w) -26.36, p) 29.38 IJLU, 'lflWU , 
hwpwpbflwl.jwG hwt-lbtw6· w) -9.6%, p) 10.7%: 8.9. 102.7%: 8.10. 
'103.5%, 77.7%, 80.4%: 8.11. 114.7%: 8.12. 107.2%, 541 UtG. 'lflWU: 
8.13. 101.6%: 8.14. 102.5%, 15.7 LltG. 1111wll: 8.15. 100.9%: 8.16. 
105.3%, 106.9%, 112.6%: 8.17. 102.4%: 8.18. 1) 106.4%, 2) 107.4%, 3) 
99.1%, 4) w) 626, p) -77, q) 316 hwq. 1111wu: 8.19. 107.6%: 8.20. 1) 
110.7%, 109.8%, 100.8%, 2) 127.2 7 -225.3 ULU. lJ..jWJU. upw4.n11: 8.21. 
103.8%, 106.3%, 102.4%: 8.22. 111.1%: 8.23. 101.6%, 94.2%, 107.9%: 
8.24. 102.4%, 99.5%: 8.25. 109.7%: 8.26. 111.0%: 8.27. 96.9%: 8.28. 
98.3%: 
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