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1.1. dhdwywagpnipjwl §wqnuip L qupgugniip

"dhgwywaqnpnipntd”  wnbpdhGa  nbh  (wnhbwlwb  Swanud’
“status”, nph pwnwgh pwpquwnipynilp GowbGwynid £ yhdwy, Ywnp-
quyhtwy, npnipyncl: LEpYwyniu wyn wnbpdhlp ogqunwgnpdyncd L
Gptp hdwuwnnd™ npwtu ghwnnep)nil, wypwywmphyw L nbnGywwnyne-
pjnh:

Jdhawywaqnnip)ntGl ntbh pwgqiwnwpjw wwwndnegncld: Ypw dw-
gniip wwjlwlwynpws tp hwuwpwlwywb wywhwbedniGpbtinny,
ophlwy’ hnnwunbuwybbph gpwnbgpwé nwpwénipyntGlbpp, wlw-
untbGGph g fuwpwOwyp, pGwysnipjwlb (nGunwbhpltph) nuGbgywo-
pp, qhwwwpunbbph pwpwbwyp hwyqwnbint wbhpwdbwnnt-
pjwdp: 2hGwunwlnid 60wl w2fuwnwbpbtin Yuwwwpyb) GG ntrlu
U.p. Gpynt hwqwnp wwph wewy: 3hG 3Inndntd hwpdwnynid EhG
wquuwun pwnwpwghltpp L Gpwbg nlbgdwépn:

Swuwpwywlwl wpunwnpnipjwb L GGpphG nu wpnwphl wnb-
wnph qupqugiwlp qnigplpwg, wibkg Uhdwwapwlwb nbinblwwn-
ynipjwl ywhwbownyp, pnpwjtytg yhdwywanpnepjwb qnpéncbbnt-
pjwl npnpunp, Juwwnwpbiwagnpéytghl npw hGuppltnl ne dGpnnGt-
npp: Swdwriwld Jhdwywagpuwlwl wpfuwnwbpbbpp wunhwlw-
pwn OGpwnbghlG wmbGuwywb pGnhwOpwgnudbbp, hGsp hhip hwnh-
uwguwy yphswywagpwywl ghinnipjwl wpwywgdwl hwdwp:

dwiwlwlwyhg Yyphdwhwagpnipjwl pdprGdwlp dnwn tp " pwnuw-
pwlhwl pduwpwlinpuwd wig hwywb nwpngp, npp dlwdnpdty tp
gbtpdwlwywb GYwpwapwywb nwpnghg 100 wvwph wnwe L nph
hhdGwnhpp whqihwgh hwynGh nbwnbuwgbin 4. Mbnwnhb Ep (1623-
1687 pp.): Mbwnwnhh wfuwinwbpbbpnid nipdugéynid kp unghwi-
inGunbuwlwb ninnnepjnilp, nph qunwtwnp wyu Ywd wyb Gplncyph
ynGyptivn qgtwhwwnnidb tp pytiph dhongnu:

17-pn nwph Gpypnpn YGuhG, gbipdwbwgh ghinGwlywb Q. UnbGpha-
gh (1606-1681 pp.) pwlptinny uwinbnédb| tn, wyjuwbiu Ynsqwé™ "wi-
wnwlhwlwepuinnipywd nuynngp: MbGunwlwlwghwnnipjwl Ynnolw-
Yhglbph wfuwwnnipyntGlbpp Gyhpwé thG wbwnnepjwl, npw Ywnp-
qbinh, phwysnipjwl Ytlgwnh nu pwppbiph, plwywl wwjdwGtph,
$pGwhubtph nu pwlGwyh Gywpwagpnipjwlp: 20wjwéd wju nLnnnt-
pjwl GGpYywywgnighsGGpl hpblg wfuwwnwbpbtpp hwdwpnid thG



yhdwywapwywl, uwywyd npw hbGwn skp Ywpbih hwiwdw)Oyti,
pwlh np npwGgnid nipynid Ep dhwyb wGwnnipjwlb wntipbnyp GHw-
pwahpp: Wu nwpngh wnbGuwytwunp 2wwn hGene tp yhdwywqpuywb
ghunnipjwl Gepyw pndwbnuynep)nibhg: Mwynpngp gnjuwnbbig wytih
pwl 150 tnwph® sthnfubiiny inGuwlwb hhdnlGpGtnp:

MGunwlwlwgbwnltph plwnpwé ninnnipjnilp hGunwgqw qupqu-
gnil unwgwy gtipdwbGwgh qhnbwywh, hpwyniGph wypndbiunp G.
UpuGJwih (1719-1772 pp.) L U. Gitgtiph Yynndhg: 3G0Gg Q. Ufubb-
Jwil £ wnwohl wlquwd, 1746 p., qnpéwob| "yhawlwannipint
ntpdhlp L Uwppnipgh, wjlnchbunb GGunnGlgtth hwiwjuwpwbOb-
pnid uyubp Yuwpnw wyn wajwbndny Gnp niuncdGwywb nwupGpwgp:

19-pn nwph tpypnpn YeuhG 6G4tg hdwlwagpwlwh ghunipjwG
Gppnpn® "dhdwlwagpwiwpbiwnhlwywb” nunnnepynclp: Hpw quip-
qwgliwl gnpénid vkd Ghpnpnud nilbgwy pbighwgh yhdwywahp
U.UGwn G0 (1796-1874 pp.): Lpw UGG wldwlnp qubqwéwihb
GplnyplGpnd npulnpynn ophbGwgswthnipyniGGGph pwgwhwjwnnidl
Ep pwlwlywlywb dtpnnltiph oqlnipjwdp: Yhdwlywagnnipjwl dwpb-
dwunhluwlwb ninnnipnibp quipqugytb) £t . PnipwnnGh (1822-1911
pp.), Y. MhpunGh (1857-1936 pp.), 4. Gnubtitnh (1890-1962 pp.), U.
Uhwstith (1874-1948 pp.) L wy| ghnbwlwbGEph wpfuwwnnipyncGOG-
nnud: Uu nupngh GeEpyuwjwgneghsbtipp yhdwlwagpwywl ghwnint-
pjwl hhopp L Yhpwnenipjw gjninp hwdwnpnd EhG hwjwGwywOne-
pjntGbGph inGuncp)nilp:

19-pn nwpnd yhdwlwagpuywb ghwnnipjulb qupqugiwb gnp-
6nLd 0Ld Gepnpnud nubbigwl Gwb NncuwunwOh " whwnbiopwlwd
nwnngh OGpJwywgnighsbGpp (U. 2niwypnd, L. Ywppniynd, U.
Lwnidiwh), npnbp pwlnid thG wGwnipjwl niuntdbGwuhpnepintlp
thnfuwphGb| hwuwpwynepjwb ntuntdGwuhpnipjwdp:

Uwlwyl 0hGslk 20-pn nwph YGup L ng dh nunnnipjwb GEpYwjw-
gntghs huinwy skp uwhdwGG] yphdwywagpnepjwl wnwpywb L dGpn-
np, wrwbg npnGg wyb sktp Ywpnn Swlwsyt| npwtiu hGpGnipnyb gh-
nnipyntl: Npwbu ghnnipntG™ yhdwlwagnnepnilp uyubig dlwynp-
yG[ 20 nwnph 50-wywbl pywywGaEphG: Hw swgdwb L qupqugdiwl
qnpéplpwgh Ypw funpp b npwlwl wqnbignipnitlb GG pnnti funp-
hpnwihl L rnuwywb yhdwlwapuwlwb nwnpngltph GGplJwjwgnt-
ghsGGpp (4. LEIshGny, 4. Unnwpnduyh, U. Pnjwpuyh, P. Swuwnpbi-
uyh, L. Lypwrw L niphpGGnp), npnGg dGhGwagpnipyniGGtpp, nwuw-
qnpbipp, ntuntibwywb dGrGwnybbpp L twpptp pGnyph ghnwywb
w2fuwinnipniGOtipp nwndb| GG yhdwywaghpGtph nintgniygn:

Jdhdwlwapnipyntb G0 wGdwbnid Gl hwuwpwluwlwb Ywbph

tnwpptin Ynndtipp pnipwapnn pwqdwwhuh pduwjhl wngjwiGbpp:



1.2. Jhtwywapnipjwl wnwpywa, npw hhdGwywh qétipp L
plnipwqntipp

3nipwpwlsjnip ghninepjwlb pnwlnwynipynilp npnaynid £ wyh
pwlny, pt hGs £ wyb ntuncdGwuppnid b hGswhuh dGpnnltp GG og-
nwagnpéynid wyn Guuwunwyp hpwywbwglbint hwdwn, wuhGpl’
nyjw ghinnipjwb wewnluyny:

Jdhawywapnipjwl neuntdGwuhpnipjwlb opjtiywp  hwuwnpwynt-
pjntGb k, GpwGnud wnbinh niGbgnn Gplunyplbpb nu gnpéplpwgltinp:
Uwywylb dhwyla yhdwywagpnipjnilp sk, np ncuntdGwuhpned £ hwuow-
pwlwlywb Yuwbph Gplnyplbpp” npwing qpwnynid GG pninp hw-
uwpwywywb qhwnipyntGGGpp: CGn npnud, npwGghg jnipwpwG-
gnipb neuncdOwuhpnid b hwuwpwywywb Yywbph Ynndtphg dbyp,
nnG £ hwlnhuwGnid £ wjn ghnnepywb wnwnpywa:

Swuwpwywywb  gnwu ghinnepynibGlGbphg yhdwlwagnnipyniln
twnptnpynid tjncpwhwnniy wpwGdGwhwinynepyncGbbpny:

Unwohl wnwGdbGwhwwynipinllp® Awuwpwlwlwl Gnbnyplbnh
L gnponplpwaglbbnh pwlwlhwlwl Ynndh ntuncdGwupnnipinc GG £ Lw-
Gwywlwb Ynnd wubiiny’” wbwp £ GYwwh nbblw) hwuwpwlwywb
Gpunypltiph - Ynbyptin  swihtipp  (ophlGwy™  YnlGyptin  wwhh
npnipjwdp Gpyph pGwysnipjwl phdp wd LU Swldwip tnwpbywh
Yupgwdépny): Uwlhuw)lt hwuwpwlwywb tGpunypbtiph pwGwywywh
plnipwgptipp wlpwdwb GG niuntdGwuhpynn opjtyinlGph npwlw-
Juwl wnwldbwhwinlynipyntGGGnpg (ophlGwy” pwndpwaneyl Yppne-
pjnth nLGtgnnlGtph phyp pGwysnipjwb pGnhwGnep pqwpwlwyniy):

Swuwpwywywb Yuwbph tGpbnypbbpp waglnud 60 qupqugiw
tnwnppbip thnibp: dwdwbwyh plGpwgpntd thnthnfuyned G0 haswbu
npwlg swihbpp, wjlwbu £ npwbg dhole gnynipynLlb nlbgnn hwpw-
pGpwygnip)nLGGtpp, npnbp dhwGdwh s60 mwppbp nwpwéplbpnud
L opjywnGEnnLY: Ui wuwindweny b Yhowlwagnnipinin hwuwnw-
buwlwl Gplnyplbnh pwlwlhwlhwl L nnwlhwlwl plGnipwanpsbtnn
niuntdwupnnid £ wnbinh L dwdwlwlh UnGhnbu wuwydwbGbGnpn.d.

Jdhdwywagpnipjwl Gpypnpn wrwbdGwhwwnynipnGd wyl £, np
niuntdbwuhpned £ ng 0hwyl wnwGéhlb thwuwntp, wyb d&6 pyny
quibgyuwouyhl unghuwy-inlinbuwlwl Gplnyplbn nt wpwldhli dhuw-
ynnbbn nplngnynn hwdwlgnipiniGGGp, npnbp pOGnipwagpynid GG
hGswtu wihwunwywb, wybwbu £ pGnhwOpwlywb hwwnynepnil-
GGpnd: Wu nbwpnid yhdwywagpnepjwl fulinhpl t pnhwGpwyw
gnigwlh06ph dhongny pwgwhwywnt| hwuwpwluwywb Yjwbpnid
npulinpynn ophGuwswthnigyntGGtpp, npnGp hwwniy GG ny pb wnwG-



ah0 wwwnwhwlwb wnwppbphl, wy) Gpunyplbiph 066" qubqudw-
JhG hwdwygnipyntbbGphb: dhdwywagnnipyntGb niuntdbwuppnud
qulqywéwyhb tGplnypltinh opnhlwswihnipynibGbtipp:

dhowlwaonwlwl onhlwswihnipiniGp Gpunypltpnid npulinpynn
wwpptipwywbnipyntb £, wOpbnhwwnepnibp b hwonpnwywbne-
pjnLlp: dhdwlwagpwywh hGnmwgnunnepjwb YnbGypkin opjywnp Yns-
ynud £ yhswlwgpuywb hwdwygnipyniG:

Jhawywqpwywb hwdwygnipntlp neuntdGwuhpynn  Gplnyph
dhwynpltph pwqdnep)nilh £, npnGp dhwynpynid GG hGunwgnunne-
pjwl fulnpphl hwiwwwwnwufuwlnn ShLbnylt npwlwywb hhdpny,
Jwd puwnn nplk pGnhwGpwglnn hwwnywbhh: Uwlw)b yhdwhwagpw-
Ywhb hwdwygnepjwb Juqip sh Ywpnn (GG whithnthnfu, npnghGunl
wyh dLwynpynid £ hbnwgnunnipjwl npnpwyh GuwunwybbphG hw-
Jwwwwnwufuw:

Jdhdwywapnipjwl Gppnpn wpwGdGwhwwnlynepynilp™ niuntilw-
uhpynn hwuwpwlwywb Gpunypbtph hwdwygnepjntGbtpha plnpnp
Gpynt hwwnynepyncGbtinh GG

e UhwynpGbpph npwywywb hwdwubnnipjnitlp (ophGwly™ qyni-

nwghwywh nGunbunigynlGltinn)

e nwuntbwuppynn hwinuwbhG6ph wwwnwbnedp (Gnyb oph-

Gulp):

Jdhdwlywannipjntlnid hwinlwGhzp pGnipwagpned b neuncdGuuhn-
ynn tipbnyph pGnpn hwwnynipynilp, nph 2Gnphhy wyt nmwpptpyned
E Ojneu Gplnyplbiphg: IwunlwbhG6pp |hGnud GG wwnphpnunhy
(npwywywb) L pwlwywyw:

Unpppnuinpy hwanlwGhyGbnp 60 Yupnn wpunwhwynydtp pwOw-
Ywwbu (pywyihl wpdtipGtpny), pwbh np nlGG0 pdwuwnwihG pndwG-
nwynipintl (ophGwy” ubinp, unghwwywb dwaqnidip, dwulwghwnnt-
pjntlp L wyb): Gpb wwnphpnunhy hwwnwbhyp Ywpnn £ plGnnlGtp
plnwdtbp Gpynt hwywnhp wpdtipltphg (GawGwynip)niGGbphg)
Uhwyb dtyp, www wyb Ynsynid b wywnbpluwmnpy hwuinwbh):

Pwlwlywywb hwwnywbh06pp wpmnmwhwjnynid 66 pJwjhb wp-
dtipltipny (ophlwy’ wwnphep, wzfuwwnwywndh swp b w)j 0:)

Pwlwywywb panipwagptipp yphdwywagpnipjnilnid wpwnwhwjn-
ynud GO npnwyh inbuwybbph pdtipny (pwgwpdwly wpdbpltpny,
hwpwpbpwywb, dhohl L wyb): YJhawywqpwywb gnigwbhyp htlg
wyl pOGnipwaghplb t, puin nph wdpnny hwiwygnipyntlp Ywd npw
Uhwynph wpdtiplbbpp dGyOwpwbynid GG ndjup gnigwlhohl hwdw-
wwwnwufuwbnn swihdwb shwynpGtpny (Y4q, wninGhw, 4, Y4, npwd L
wy0): dpswywagpwywb gulywgwdé gnigwbhy nibh pnwlnwynt-
pjnth, npp sh Jupnn wpnwhwjnydt "snp” Jud wbnpn pdtipny: U)o



wtwp Lt |hGh npnwyh pninp wenudlbpny” pwlwlywywb, npwlw-
Ywb, dwiwlwywiht L wnwpwéwlwb: OphGwy 2005 p. 33-nLd
Ywlph uywuybihp nbnnnipntbp Ywqibp £ 73.5 wwph: Uu oph-
Gwynd pwlwlywlwb Ynndp 73.5 nwphb £, npwywywbp® Ywbph
uwwuybithp wnbnnnipynilp, dwdwbwlywjhbp® 2005 p. L mnwpwépw-
JhGp™ 33: Gpb npnwyhnipjwb Ynndtiphg nplt dbyp pwgwlwynid k,
www Yyhdwywapwlwb gnigwbhzp Ynpglnid £ hdwuwnp:

Ept hwuwpwywlwh Ywbpnid inbinh nlbtgnn pwpn Gplnyplb-
nh pGnipwgpiwl hwdwp oquwgnpdynid GG Gh funtdp gnigwlhy-
GGp, wwyw npwbgny dLuwynpUnid t gnigwlpyGlinh hwdwlwngn.

Lywwnh nbGGGwiny yGpnhpjwip® yhdwywagpnipjwl wnwnpluwb
Ywnbih £ pGnipwgnt hbnlyw) Yepw.

Jdhdwywapnep)nilp hwuwpwywlwb qghinnepynib £, npG niuncd-
Gwuppnud £ hwuwpwywywb Ywbpnid ntinh nbbgnn qubquéw-
JhG unghw-inGunbuwywh Gplnypltph nu gnpéplpwglbiph pwlw-
Juwlwh nt npwlywlwb YnndGpp ntbnh L dwiwbwyh YnGypbn wywy-
QwbOGpnLy:

G106 nY wnwpywih hhdlwywh qétiphg L pGnipwagnbphg™ Yupnn
Glp npn26L “dhdwlywagpnip)nild” ghwnnipjwl htinlbyw Swlwsnnw-
Jub fulnhpltipp’

e quwlOqwoéwjhb unghwp-nOnGuwywb Gpbnypbtiph dwywpnw-

Up L Ywrnigywéph ntuntdGwuhpnip)nc,

e quwlgywdéwjhl unghwi-nGnbuwywb GpLnypbbph thnfuyw-

wuwygnipjwl nruntdGwuhpnipynd,

o quwlqwdéwihlG unghw-nOwnbuwlywb Gplunypbbph nhGwih-

Yuwyh ntuntdGuuppnepyncb:

Uuwhuny, hOswbu gwlywgwéd qghnwywa, w)lwbu £ ypdwyw-
gpwywl hGunwgnuinipjwl Gywwnwyp qubqyuéwinb Gplnyplbpp
nt gnpéplpwgltph Encpjwb L hpth hwwnniy ophGwswithnipyntGlGbiph
pwgwhwjnnidb £ dhdwywgpwlwb ophbwswihnipyniGbtiph hGunw-
gnunntpjwlb hpdpnid pGYwé £ oté pdtph optibpn:

1.3. Yhawywagpnipjwl dtipnnp L funhpGGpp

Utipnnp hGunwgnunipjwb Guuwunwybbph hpwluwlwgiwbb ninn-
Jwé Swlwsnnwlwb hGwpp b, ghnbhpltp dtnp ptpGint Yupquw-
Unpywé gnpénibbnig)nc:

Jdhswywaqpwywb ghunnipjwl nGuwlwb hhdpp nbGnbuwghwnnt-
pjwl wnbtunipjwl npnuypltinl ta, npnGp htitnwgnwnid L dLwynpnid
G0 hwuwpwlwywb Yuwbpnid inbnh nlbbgnn unghw-nGnGuwlwb
Gplunyplbph qupqugiwb optlpGtpp: bp hGpphl, nGwnbuwghwnnt-



pjwl nGuntpyntllb oginwgnnénid £ yhdwlhwagpwlywb nbnblhwwnynt-
pjntbbGpp nbuwwb npnyplbpp unnigbine, hhdbwynpGine L ni-
uwpwbGint hwdwn:

Jdhowlwagpnipjwl dbpnnupwlwlwb hhdpp dwlwsnnnipjwG
inbuntpjntGh E, puin nph Jhdwlwapnepynitlp unghwp-inGunbuwywb
Gpunyplbpp L gnpéplpwglbpp Jbppniénd £ ng dhwyl  dbyne-
uwgywé Ywd whnpnonipjwlb yhdwyned, wyilke thnfubpgnpénipjwa,
thnfuyuwwwygywoénipjwl, wpddwb L qupqugdiwl gnpéplpwgntd:

Jdhowlwqpwywb ghnnipjwl qupgugiwb hwdwn hpdp GO hw-
nhuwgt] Gul thhthunthwynepjnibp L tnpwdwpwGnepincGp: “hwGy-
inhlwjh ontlpltph L Ywwbgnphwbbph ghinwygnidp hGwpwynpnt-
pjnLh £ pGétnnid 8hpun hwulwlw] yphdwywapwlwh htmwgnunne-
pjwlp GGpwlyw Gplunyplbbph Enpynilp L hwdwwwwnwufuwb gnp-
6hpltip nu oGpnnwpwlnepynih plGunptp npwlp ntuncdGwuhpbpne hw-
Gwn: Ujbwhup Juwnbgnphwbbph dowynidp, hGswhuhp G0 pwlbwyp L
npwlp, wbhpwdbnnipnilp b Wwwnwhwlwbnip)nilbp, ophbwsw-
thnipyntGp L wy G, hGwpwynpnipnib G0 wnwihu thhihunthwynptl
hdwuwnwynnpt] ypdwlwagpnipjwl wnwpywa, dGpnnltpp L fulGnhp-
GGpp: Yw htwn dGYnnGn, hp wnwpywb neuntdbGwupptnt hwdwn yh-
Swywgpnipyntlp dwybp £ jnipwhwwnney hGwnppGbp, npnGgnd b
duwydnpynid £ Gpw dGpnnwpwbnep)nilp:

Npwbu Yyhdwlwqgpnipjwl dtpnnupwlnipjntt’ hwulwlnid Glp
hGwppGtph, Gnwlwybtph L dGpnnGtph dh wjGwhuh hwdwywpa,
npp Gowlwyjwé bt unghw-inGunbuwywb Gpunyplbph Ywrnigwo-
pntd, nhOwdhyuwynid L thnfuuuwwygnepjniGbbpned npublnpynn pw-
Gwlwlwb ophlwswihnipntGGGph niuncdGwuhpnipjwb hwdwp:

Jhswlwgpwywl hbwnwgnunnipynilp pwunyugwé t tptip hhoGw-
Jul thnitiphg.

e Jhtwlywagpwlwlb nhinwnpyney,

e nhunwplyiwl wpnynilpbtph uygplwlwl drwyniy, wdthn-

thnid L fjudpwiynpniy,

e wdthnthwé Gynpbiph ybipniénipyncl:

PJwpyqwsé pninp thnibipp hnfujuwwygwdé GG, L nplk dkyp
pwgwlw)nipjntlp hwGqbiglnud £ hGrnwgnuninepjwb wipnnowywbnt-
pjwl fuwfundwlp: 3nipwpwlsjnip thnnid oqunwgnpéynil Gh
nywy thnehG hwwnney dGpnnbbp” hwyyh welbind w2fuwwnwbp-
GGph pnwGnwynepynilp:

Wuwbu, nauvwnplynidp Jhdwwaopwlywb hGnwgnunnipjwlb wnw-
ohlG thnt(G £, nph Guwwwyb £ nunwdbwuhpdnn tGpbnygpbtph L
annéplpwgltiph yGpwpbpjwy uyqplwlwl nwibiph hwdwpw-
gqnniip: Uju thnepnd oquwgnnéynid b quibqyuwsuyhl nfunwinldwl



uGpnnp:
Gpypnpn thnntd Yhpwednod 606 yhowlwonwlwl  fudpwynn-
dwl, wryntuwluyhl Gephuywgiwl L gnuwphlwlwl wwainlbndwl
utipnnbtipp:
Gppnpn® dGpncdwywb thnegnud, pGnhwGpwlwb gnigwbhGbph
unwgiwl, npwlg dwywpnwybtph, jurnigdwéph L nhGwdhluwyh
JGpnionipjwb Guwwnwyny, ogunwagnnéyncd GO pwguwndwly, hunw-
pbnwlwl L dhohl dténp)nLlGGEph hwwpydwb dbpnnltpp: COn-
hwlpwlywb Ywd dhohlG dGénipnlbGbbpnud pwplywd dwulwyh
nwnpbpnipntGGGpp pwgwhwjinynid G0 tnwnwGdwb gnigwbh;G6-
nny: Uju thnynd ogunwgnpéyned G0 Gl nhGwdhywyh wppbpp W
pwqgiwagnnénb ybpndnipjwl, hGnbpuwjha, L ynntiyjwghnl-ntiqnk-
uhnG dtpnnbtpp:
Jdhdwhwagpnipjwl fulinhplbpp dhaw b pfubp GG Gpypned gnpénn
nlOwnbuwlywlb hwiwywnpgh wwhwbelbphg: LEpYwNLiu Yhdwlyw-
gnpnipjwl YwplnpwaneylG fuGnhpGbphg dbGyp hwdwpynwd £ Gpypp
unghwp-nOnbuwywb  Jhdwyh pwgiwynndwbh |nruwpwbnudp,
npwnid npubnpynn wjlwhup ophGwswihnipjniGGtiph pwgwhuwy-
nndp, npnlp wwjpdwbwynpwé G0 pnjuywywb hwpwpbpnipynil-
GGphG wGglbnt, wyuhlpG® Gpyph nGnGuwywb L unghwjwyw
ninpuinbbpnud yuwwnwnpynn thnthnfunepyniGbtpp pwlwywwbu L op-
JGYyinhynptl gGwhwwnbnt htiwn:
Epuph nlwnbunipjwl Ywrwywpdwb dGfuwbhqind wnwbGabw-
hwuwniy inbntphg dGYp Wwwnwbnid £ hdwywagpnipjwlp, npnyhb-
b inbnGlwunydnipjwb Ywagdp, Gpw npwyp L wpnhwlwlnipyniln
hhdp GG hwlnhuwlGnd Juwrwywpwlwb npnpnudbGbph pGnnlGdwG
hwdwp:
G1aG N Ywrwdwnpdwh pOGnyph thnthnfunipynclGGtiphg™ Ugquyhh
hwphybtiph hwdwywnpgh (U33) Gtpnpnudhg, dGrGwnynipyncGObph
nbphg L GOopwywjnipyniGbtinhg, dLlwynpynn dhewnwpwépwihl hw-
pwpbpnep)nilGbtphg L wpunwphl w2fuwphh htin unbnéJwé Gnp
Ywuwbphg, yhdwywagnpnipyntlp Ynsywé £ nuétiint hbinlywy fulnhpGtnp.
¢ MGnwywb Ywrwwpdwb dwpdhGGbph, dhowqquihlt Yuwg-
dwybpwnigjntbGGtph (UUY, UU3, 3R), twjl hwuwpwynipjw(,
gnpéwpwnOtph L wlhwwn pwnwpwghlbph® wpdwlwhw-
Jwuwn nbntlwwnynipjul wwywhnynedp:

¢ Ghunwywlnptt hholGwynpdwé gnigwlbhpGbph hwiwywngh
oquwgnpdiwdp’ hwuwpwywywb Yyuwbpnid nbnh nilbgnn
unghw-nGunbuwywb Gpunypbbph L qnpéplpwglbiph pwg-
dwynndwbh hGwnwgnunidp:

¢ Swuwpwywywb qupgugiwb qnpéplpwgltinnid npulinpynn



ophlGwswithnipjntGbbph L dhnnudGGph pGnhwGpwgnidb no
YwlfuwwnGunidp:

¢ Jhdwywgpwywl w2fuwwnwbpbtph hwiwwwwnwufuwbtgne-
dp dhowgaqwihl unwbnwpunbGphG:

¢ Fwiwwnwnpwé nhinwpynuiGtphg™ pGunpwbpwjihl nhinwpynid-
GGph dGpnnlLphG whgndp:

1.4. Jhtwywaqgpnipjwh pGnhwbnip wntuncpynilp npwtiu
yhawywqpwywb ghunnipjwl 6jnn

UhGs 20-pn nwnh ubyhgpp, ghnnwlwl watuwphnid yhdwywagnpnt-
pjntlp hwynbGh tp a6y pOnbwGnip® "Jyhdwlwagpnepnid” wlyw-
Gnuiny:

Jdhswywqpwywb qhunnpjwl hGinwagw qupgwgniip hwiqbig-
ntg Uh 2wpp hGplnipnyl §jnentph wnwowgdwb: Tw pwgwwnpyned
Ep hGunwgnuninipjwl Gnp™ npnpwyh wnwpywlbph L pGnipwgpdwl
hwdwp jnipwhwinniy gnigwbhGbph hwdwywnpgbinh 6Gnelnny:

20-pn nwiph uyhgpp Gwlwynpybg dwpbiwwnhlulywl Jhdwluw-
gpnipjwl hOwnbtGuphy qupqugniinyg L npw wwwpwinh (wibd Yhpw-
nniiny: 20-nn nwph Gpypnpn YGuntd wpunwnpnipjwl qupquignidp
L unghwp-inGunbuwywb qnpéplGpwglbipp nupdwb wybtiih pwpn L
pwqiwplnyp: Gynnuwyhh, dhodntnwihb L Shonmwpwsépwihb Yuwb-
nh pwpnwgniip wwhwbenid Ep Gnp gnigwGhGGph dwyned L ahGg
wyn Yhpwnenipjntlh qunwébbph Juwwnwpbugnpéncd: Wn wwjdwGak-
npnud yphdwhwapwywb ghinnipjwb qupqugnidb pGpwgwy ny Ghw)l
hGwnwgnunpjwl dtpnnlbph funpwgiwl L Juwwwpbiwgnpdiwa,
wjilk  dwulbwghunwgdwl ninpny: OGnlGn wnwl wnGunbunipjwl
wnw(dht gynunbphl L unghwjwywb hwpwpbpnipjntGObphl Jbipw-
ptipnn §)ninujhbG yhdwywannipyniGbtp, hGsh wpryniGpnid yhdw-
Ywapnipjnitlp nupdwy pwquiwdynin, vwlwil synpgptig dhwulw-
Ywlnipjnclp:

Byninwihb Jhdwywapnip)niGlbiphg jnipwpwbsinipb nibh ubithw-
Ywb hGwmwgnunnipjwl opjtinp L pwgwhwynnid £ oquwgnpéynn
gnigwlbhGbph EnepyniGp, dwynid npwlbg ghunwywb L gnpdGwywb
Yhpwnnepjwb YubnGGEpa nu dbpnnbbpp: Uwuwyl pninp §jninuwghG
JhdwlwaqnpnipjnLGlGtpnd Yhpwnynd GG yhdwlwagnpnipjwb plnhw-
Gnip nbGunepyw uyqpnilGpGtinG ne dGpnnGtipn:

Uphwulwlywl Jpsdwywqpwlywb qhwnnipnilp Gepljujwgynid
Gpbp dwywpnwyltpny:

Unwyhb dwlwpnwyp yhdwlwagpnipjwb pGrhwbnip nbuncpynil-
G L Yw ghwnpynilh £ unghwi-inGwnbuwlwl Gplunyplbph wowyb|



pGnhwlnip  uypnilplbpp, YwOnGGGph L pwihl nLuwpwGdwl
ontipGtinh dwuhb: UG wwihu  pnhwOpwlwb hdwuwn niltignn
Jhdwywqpwlwb hwulwgnipjnitGbtiph, Jwwmbgnphwlbph vuwhdw-
Gnuip (ophGwy™ “ophGwswihnipynib”, “gnigwGh?”, hwwnywbhy”,
"0hohG dténLpynLl” L wyG) L dGpnnGGp £ dowynid unghw-inbnbuw-
Ywb tplnypbtph neuncdGwuhpnepjwb hwdwp:

Gpypnpn dwlwpnuwynd wnwbdbwgynid GG Gpyne funanp pln-
hwlpwlwb npnpinbbp” wnbnbuwywb L unghwwywb yhdwlwagpnt-
pjntGbtnn:

StunbGuwlwl Yhowlhwannip/niGn nuntdbwuhpned £ inGuinbunt-
pjwl plwqwyuwnrh Gplunyplbpl nu gnpéplpwglbpp, wnGunbunipjwl
gynuntiph L hwuwpwlwywb yGpwpwmwnpnipjwb wmwpptph junnig-
Jwépn, hwiwdwulnipyntGGGpG ne thnfuluwwygnigncGGbpp:

Unghuywlwl Jhdwwannipintb niuntdGwuppnud £ wyGwhup
GplunyplbplG nu qnpépbpwgbbipp, npnlp plGnipwgpnid GG dwpn-
Ywlg wwpbwytpwp, Yatuwgnpénibbinipjwb wwydwbbbpp, wfuw-
nwlph L ng wpnwnpuwywb gnpénilbinepjwl plGpwgpntd uwntind-
Jwé (npulinpywd) thnfuhwpwpbpnipyntGGbpp:

Gppnpn dwiwpnwynid wpwGdbwgynid GG nlwnbuwlywb L un-
ghwiwywb ypswlwagpnipjwl gyninkinp:

Shnbuwywb Jyhsdwywapnipnilp GGpwrenid £ wpnyniGwpbpne-
pjwl, gjnnunbunbunipjwl, wwpwbpltph nu wnwjnipyntGGGph 2ne-
Yuwjh L wpunwnpwlwb npnpinp wy) §ynentiph yphdwwagnnipyniGatpp:

Unghwjwywb yhgdwywapnipynilp GGpwnencd £ pGuysnipjwb yao-
uwdwywpnuwyp, wywhnjwagpnipjwl, dwynyph, wrnnowwwhnt-
pjwl L unghwiwywb npnpuinp wyp §ynntiph yhdwlwaqnpnepniGGtipp:

Jdhdwlywannipjnilp qupqwinid £ npwbu dhwulwlwb ghwnnt-
pjntl, L jnipwpwlgnip §jninh qupquigniip odwlnwynid £ npw
wipnnowlwb Ywwnwnbiwgnpéiwdp:

Jdhawlwaqpnipjwl pOnhwlnip  wnbunipjntlp  yhdwlywgpwyw
gjniu nwuplbpwgltiph ncuncdGwuhpnipjw b wrwehb thne G £ UG pn-
(nn yhdwywagpnipjniGltph nGuwywb hhdpl t, nph Ynnohg dwy-
Jwé Jbpnidwlwl dtpnnltpp, hwubwgnipgntGGbnl ne uwnbign-
nhwbpp npnpwyh Yppwnenepjntd GG gunGnud npwlg nwuwywln-
Jwl L hGrnwgnunwywl wfuwnwbpbbpned:

"dhswywapnipjwl pGnhwbnip wnGunpynit” wnwpywb pGgpynid
E hGnlw ywplnpwqnyb pwdhGGtpp.

e Yhswlywgpwywb nhnwpynwdbbph, fudpwynpnudbbph wnyne-

uwlwjhb L gpudhluywb ywwnytpnuiGtph atpnnbtpp,

e nOnhwlpwywb gnigwGhpbtph dGyOwpwlndp” pwgwpdwly,

hwpwptpwywhb L dhohl dEénLpjnLGGEph nbiupny,



tmwwnwbynn 2wpptiph swihtph L hGunGGuhynipjwb gnigwlbhy-
GGnh hwdwnyp,

pGupwlpwjhl  dbpnnp, npw  fulnhpltpp L Yhpwnenidp
unghw(-inGunbGuwlwb hGnwgnunnipyntGGGpniy,

nhGwaphywjh wppbph hwulwgnipnilp L ybpnedwywb gni-
gwaha0bnp,

hGnbtpultiph dtpnnp L npw Yhpwrenidp unghw-inGunbuwywb
Gplnyplbph dwywpnwybtph L dwywbGbph ybpniénipyne-
Gnud” dwiwlwyh b nwpwénepyjwb dby,

ynntywghnlb L nbgptuhnG dGpnnltph Yhpwenidp yhdwlyw-
gpwywb hbGnmwgnunipnGGGpnLd:



aLNkFhu I

Jdhauuuaruswuu ahsurunru

2.1. «dhtdwlywgpwywh nhunnwnynii» hwulwgnipjnilp L
wbglwgdiwa thny tpp

Jdhowlwqgpwywb nhwnwpynudip hGunwgnunnipjwb  uygplwyw
thne( 0 t: U)o hwuwpwlwyw Ywbph Gpbnepbbph L gnpéplpwglt-
nh yGpwptnpw qubqwéwihb uygqptwlywb nbntywwnynipjwlb hw-
Jwpuwqniwb® qhnwywbnpblb yugiwybpwywé L shwulwlywb dpw-
gnny hpwywbwgynn hGwnwgnunnepynib t: Uwlwjlb ng pninp nbint-
ynip)nLGGEpp hwywpwagpnidl b hwdwpynid yphdwlwqpuywb: Jp-
swywagpwywh GG dhwd wyb nhnwnpyndGbpp, npnGg pGpwgpntd
ncuntdlwuppyned G0 inlGunbuwywb L unghwjwywb Gplnyplbph
wjlwhup ophGwswihnip)ntGGtp, npnp hwdpGnhwbnip G0 wyju Ywd
wjb hwiwygnipjwl whnwabtph 06§ dwuh hwdwp:

Stntywwnynipjntp whnwlwlb Jhdwywqpulwb dwpdhGGbph
qnpénLbtnipjwl hhdGwywb wpnynilpl t: PGswbu L gwlGywgwd wp-
nynilp, nbnGYwunynipjntGl nibh wpdtip: Iwnywwbu pwly £ qlw-
hwwnyntd wyl nbnbGywwnynignilp, npp hwjwpwapyned £ yhdwyw-
gpwlwl wpfuwinwbpbbph pwapbiphg nnipu:

Unpdtipp ULd L, Gpp wbntywwndnipintlp wpdwlwhwywwn
(uinnuyq) L hwdwnnth:

Undwlwhwyuwwnnipwl wywhnyiwl pGnhwbnip ywhwbop nh-
nwnpyynn opjthwh pninp pwnwnphsbtiph ytpwptipjwg wapnnw-
Ywh L 6qphwn gpwenidb b Wn ndjwibbpp wtwp £ dwnwytb w)l
OwwwnwybbphG, npnGg hwdwn Yuwwnwnpyb) £ nhunwnpynidp:

Nnwbu hwdwnnbiipnepyne G, wnwohb htipphl, wbiwp £ hwulwlw
nywibtph plnhwlpwgiwb hGwpwynpnipyniGbtipp dwdwlwyh b
mwpwénipjwl wenwdng, nph wwywhnydwb hwdwp £ ndyubbpp
wbwp b hwjwpwapytl dhwdwdwlwy L Shwulwlywb dEpnnwpw-
GnLpjwip:

Jdhawywqpwlwb nhunwpyntd upnn 66 wGgluwglb] ns dhw)l
whwnwlywb Jhawlwqpwlwl dwpdhGabpp, wjlk ghtnwhbunwgnunw-
Ywhl hGuunhwnnuinGbpp, pwGytiph, pnpuwltph LW $hpdwbbpp yhdw-
Ywapwywh dwnwjnipntGGtpp:

Jdhswywqpwlwb nhunwnpyowb qnpéplpwglb plngpynid £ hbunb-
Jwy thneibipp.

e nhunwpyliwl dwfuwwywwnpwunned,



e qulgwéwihb indjywbtph hwywpwapnty,

e hwyjwpwagpwé nyjwibbph dbpLlwywywb dowyny:

dhowlhwaonwlwl nhunwnldwl GQuwfuwwuwannwundwl qnpdpl-
pwgl plingnynid £ wpuwwnmwbplbbph wnwpptp wGuwybbp: Uygpnid
wlhpwdtin £ npnpt dGpnnupwlwlwb hwpgbpp (nhnwpydw
Guwunwyp L opjtyunp, gpwlgiwl Gopwyw hwwnlywbhyG6ph Yug-
up, nhinwpydwb shwynph pGupnepynilp L wyiG): Uyu thniynd w-
hpwdbiin £ |nuét| Gwb yuqiwybpwwywh panyph hhdbwfulnhplbn
(ophGwy’ nhiwpynudp wbglwglnn dwnwjnipjw Ywqlp, Yunpbpp
Gwhuwwwwnpwuwnnidp, opwgnigwihl wwbh Yuqdinidp, thwunw-
pnptnh pwqdwgnidp b wy b):

L2wlqyuiduyhli wnyjuyGnh  hwiwpwondwl - wpfuwanwOplbnl
wbashowywbnpbl yuwywé 60 Swnwynnulwl dwwnjwhbtph (nkinb-
YuwiwwnwbGtph) (pwgdwb hGwn: Ujha uyuynid £ gpundwb pbpptipp,
prwaybtpp, waybwnwbbpp (hwpgwebiptinp) gnptipnitg L wjwpunyned t
nhuwnyndp Yuwqiwytpwnn dwnwjnipjwl Yynnihg [pwgywé inbiu-
pny npwbg hwbGabnidny:

JdGpohl” dbpblwjwywb dowlydwh thniynd njwGbpp GGpwpy-
ynud 60 pywpwlwlwl L npwiwpwlwlwb unnigiwl, npb woG-
hGwp £ ppwlywlwglb] wnwbg gnigwbhG6ph L npwlywywb hwwn-
YwbhpGGph dhole thnfuyuwwwygdwénipjwlb hdwgnipjwb: dhdwlyw-
qpwywl wfuwnwbplbph owbGpwwnhdnipynilp L npwyp Ywfudwéd
GO wnbnGywuwydnipjwlb hwjwpwaqniwl, thnfuwbgdwl, dwyliwb L
wwhwwbiwh wnbfubninghwbbphg: Wu wpfuwwnwbplbpnid d6é k£
GnpwagniylG hwdnnuywl nbuGhywh L dpwapwihl wwwhnydwG
nbinp:

Jdhawywqpwywl nhinwnpydwb wnwbGdhh thnGpp (Qwubwynpuw-
wtu wnwohlp) L yhdwlywagpwywb nhunwpyntdlt wdpnnonipjwip
Jbpgpwé, wwhwloned G0 $hlwbuwlywb, wfuwnwlpwhlt L dw-
Owlwyh qquih dwhuuntdbtp, huy hwdwwnwpwé nhunwpynidbbpp
npny nbuwyGtpp (ophGwy™ dwpnwhwdwnpp)® 066 Swiuunciltp:

2.2. Jhdwlywapwwhb nhinwpydwb dpwgpw-
atpnnupwlwlwb L uqiwytpywywb hwpgtpp

Swllywgwé yhdwywapwywb nhnwpynid wlhpwdtin £ ubub
npw Guuwwnwyh L ynayptiwn fulinhpltiph dhown dLwytpwnidhg:

Thuinwnldwl Guuwnwln Gpunyplbph L gqnpéplpwglbiph quip-
qwgliwh ophGwswthnip)niGGtph pwgwhwjndwl hwiwn wpdwbw-
hwjwwn nbnGywwnynipjntt unwbw G £ MGwp bt hunwly wywwnyb-



pwglb] hGnwgnunnipjwl Gwywwnwyp, hwjwnwy nbwpnid wjb Yuw-
pnn t yGpwdéytip ng whinwbh wngjw)Gbph hwdwpwagpiwb: Yhuinwpy-
dwa fulnhpGbpp phunwd G0 npw 6pwaphg L uqoiwybpuwdwb dub-
nhg: Wu thnind npnpynid £ Gwl hnwagqw wfuwnwbpGBph Ywagip
L, wnwyhl htipphl, nhinwnpydwd opjtiywnp L Shwynpp:

Thuinwnldwl  opyiljinpn  unghw-nGnbuwywb  Gpbnyplbph L
gnnéplpwglbph hwdwygnepynitl t, npp GOopwlw t hGwmwgnunne-
pjwl: 3Gwnwgnuinipjwl opjtiyin Ywpnn GG hwlnhuwbw] $hghlyw-
Ywl wGahGp (Gpypp L npw wnwbGdhl mwpwépltiph pGwysnipjnt-
Gp), $hahywywb dhwynnpltpp (QGGpLp, dGpLGwaLp, hwuwnngltn),
hpwywpwlwywb wGdhtp (dGrGwnynipjncbbtp, dtpdGpwihl nl-
nbuntpjniGGGp, wnbinpwihb pwGytin) L npwbg hwiwygnipjniGGbpn:

Jdhdwywaqpwlwb nhunwpydwb opjGyunp npnGint hwiwp wo-
hpwdtiwnn £ hunwybglt| ntuntiGwuhpynn hwiwlygnipjwl uwhdwG-
Gepp: Un Gwywwnwyny ogquwgnpéyned £ npnawyh gbbq (wpunnlw-
Jwpg): 8tGgp uwhiwlwithwynn hwnlwbhb £, nppG wtwp £ hw-
Gwwwwnwufuwbbl hwdwygnipjwl pninp dhwynpltpp: OphGuy,
wlhpwdtwn £ hwadwreb] nbnuywjywsé uwppwynpnidlbiph pwlw-
Yp: Wu nbwpnid gblgp "nbnuywyywébbpb 667, wGywhu wb pw-
Ghg, gnpénud G0 npwlp, Gnpngyned, pb° ng:

Jdhawywqpwlwl nhunwpyiwb pninp opjGynGtpp pwnlyugwé
G0 wnwbdhh wmwpptiphg™ nhunwpyiwb dhwynplGbphg: Hhunwpydwh
opjGywnp npn2bintg htwnn whhpwdtiwn £ Gk nhunwnpydwb dhw-
Unpbtipp:

Hunwplydwl - dhuwdnpp nhnwnpyynn - opjhwnh - punlugnighs
wnwnp £ L hwOnhuwGnud £ gpwndwlp Ghpwlw hwwnywbhzh Ypnn:
OphGwy, dnnnypnwagpwwb hGwnwgnuninipyniGbtiph dwdwbwy nh-
nwnydwb dhwynp Ywpnn £ hwlnhuwbw] dwpnp Yuwd nbwihb nG-
nbGunipintlp: Tthunwnpydwb dhwdnpp npnzGine hbn dGYwnkn dwy-
ynud £ yhswlwgpwywb nhinwpydwb épwaghnp:

Qhunwnpldwl onwagppp hupgwgnigwy k, pun nph hwjwpw-
agpynid G0 inbnGynipyntGbtpp, Ywd gpuniwb Gopwlw hwnlwbhp-
Gtph L gnigwbhGtph gnigwy k (pqwpynid): Hthunwpyowb dpwahpp
dLwynnynid b ppwGyp (wGytwnwgh, nbnGywdiwwnjwbh) wnbupnd,
npnid [pwgyned G0 uygpbwlwb nbntYynipjnGlbpp: PLwGyhG Yhg
Gepywywgyned £ hpwhwg, npnid pwgwwnnynid £ hwpgbph hdwu-
wp b pwgdwl Yupgp: Hunwplydwb dpwaph hwpgtiph waqdp b pn-
Jwlnwynepjntp Ywpudwé £ hGunwgnunipjwl  fulnhpbtphg L
ncuntiGwuhpynn hwuwpwlywywb GpunyplGtph wpwbdbwhwwnyne-
pjnLGOLphg: dhawywgpwlwl nhunwpydwb dpwqghpp wbwp £ pw-
Jwpwph hGunlyw| wwhwbeGbpp.



¢ Opwagpnud whwp £ plngpyyth dhwyb wylb hwpgbipp, npnGp
whihowywlnpbl Yuwwdwé GO nyjw| hGnwagnunnipjwl hbw:
Swny st Swlpwptinlly Spwahpp wybinpn Ywd Gpypnpnw-
Ywh Gwbwynipynl niGbgnn hwpgbpny:

¢ Opwgpnud wbwp bt plnopydta dhwyb wybd hwpgbipp, npnlg
yGpwpbpjwp Ywpnn G0 unwgybp Shoin (unniyg) wwwnwu-
fuwGGEn: U)o wtwnp t hGaunnepywdp pGYywidh hwpgynnh Ynndhg:

¢ 3wy sk Spwgnpnid plnapyt) Ywulwdétih hwnpgtip, nnnbg ww-
nwufuwbGBpp Yupnn G0 yGwub] hwpgynnltphG:

¢ Updwlwhwywuwn wnbntynip)ntGabp unwlwint hwiwp dpw-

anntd plngpyynn hwpgtipp wtwp t GGpluywgybl npwiw-
pwlwywb hwonpnwywlnipjwip, pln npnd”  unwgywé
nwObpp unnigbnt L 82qpunGint Gywwnwyny hwpgwyw-
npnud whwp £ plngpydtb yGpwhuynn plnyph hwpgbp:

¢ Uwnwgywé nbinbynipyntGltinh dhophGwynipjnilp wwwhnyb-

(L hwdwnp épwahpp dLwynpynid £ nbnGlwiwwnjwbGbph
inbiupny:

dhowlwonwlwl inbnbhwdwwywln nhnwpyiwb épwaghpp b
wpmyntbpGtpp pnwlnwynn dhwunbuwy Gonph thwuwnwpninp L
dhswlywgpwywb inbntywiwwnjwbh ywpwnwnhp tnwppbipp thnnn-
uwjht L hwugbwlwb dwubpb GG6: Unwohlnud gpynud £ yphdwlw-
gpwywl npunwpyiwl L wil Gwfuwdédbnlnn dwpdlth wGdwbnldp,
huly Gpypnpnnud™ hwpytnne dhwynph hwugbl:

StnGywdwwnywlp Ywpnn t nlOGOwp wwppbp wGwOnwdGtp.
gpwriwb ptipp, hwpgwgnigwy L wy G: WG thGnud £ wbhwwnwwb L
gnigwlwjhb: Jdphdwywqpuywb nhunwpynud Juqiwybpwbine hw-
dwp Ywnplnpwanyyl fulinhpltiphg dtyp™ nhnwpydwb Juwyph b dw-
GwOwyh pGupnepyniGa t:

Thwwnpldwl  Juypp pGunpnepnclp JuiuJwé E nhunwplydwd
Guwinwlhg: Uyh Yupnn b plnanyti Gpyph wapnng tmwpwdéen (oph-
Gwy™ dwpnwhwdwpp), npw npnawyh hwindwébtpp (ophGwy’ nlw-
JhG nGunbuncpntGhtph pGunpwbpwihb hGnwgnunepynilp) b wyG:

Nhunwpyowl dwdwbwyh pGunpbint hwiwp wwhwGeyned £ ne-
6t Gpynt hwpg’

- npnztL nhunwpyiwb Yphnplwywb wywhph Jud dwiwbwyh

dhowlwjph uwhdwbbtnn,

- npnzb nhinwnydwb dwdybunp (dwiwbwlywihengn):

Uphnphywywb wwhp wyb YnGyptin wnmwphh, opp L dwilb &, npp
npnipjwip whbwp £ uwunwndh niuncdGwuhpynn hwdwygnipjwb jni-
pwpwlsnip shwynphb yGpwptpnn hwwnywbh2h gpwenidp: Oph-
Gwy  2001p. 33-nud wOgywgdwé dwpnwhwiwnph Yphinhluywb



wwhp hwiwnpybg hnynbdpkph 10-h 02 dwdp (GGG E, hGs L hny-
wtdptnh 9-h dwiip 24%):

Nhunwpyowlb dwdybinp (Gwdwbwlwdihongp) wjl dwiwlwlw-
hwwndwdéh t, nph plpwgpntd whwnp E jwwnwpyh nhnwpynidp: Jb6-
npnhhzjwp dwpnwhwdwph nhunwpydwb dwdiybnh wnbnnnipjncln
uwhdwOdwé tp 10 on (hnyunbdptiph 10-hg 19-p GEpwnjwy):

2.3. Yhtwywqgpulwl nhnnwpynwdGbph dLbpp, nbuwyGbpp L
GnwlwyGbpp

Jdhawywapnipjwl wypwynhywynid ogqunwgnpéynid Ga nhuwp-
YnaGbph Yugiwybpwywywh Gpbp dutn.

- hwyytwnynipjncGhtn,

- hwwniy Jugiwybpwynn Jpdwlwqgpwlwld hGunwgnunnt-

pjnLaGtn,

- nbghuwnnltn:

Jwpbiingnipyni G npunwnlynidGbnh juwqdwlhbnwwlwlb b £ nph
Uhpwnnipjwb nbwpnitd nhnwplydwl GGpwyw dhwynpbtipp wnbink-
YnipyncGOtp G0 GGpywywglnud hptibg gnpéncbtinepywb dwuphb™ Yw-
GnOwgpywé dLbph nL inbntynipyntGGEph nbupny:

Swyybnynipjwl wnwGdGwhwwinynipjntGl wyb £, np wwnpwwnhp
E, thwuwnbpnd hhdbwynpywé L ppwywpwlnpbl hwunmwwnywé
Ywqliwybpwnipjwb nthwywnph uinnpwgpnipjwdp: Iwpybnynipnt-
Gp wwunGwywb thwunwening £, npp hpdGdnd £ uygplwlywb
hwdwrdwb nyuGbph ypw:

Cuwn GEpYuwywgiwl dwaytnbbph hwyybGunynipjniGltipp (hGnud
G0 witlopjw, wpwpwywl, tnwubopjw, wiuwywh, Grnwdujwlwjha
L nmwnblw:

Cuwn nbnbYynipntGbEpp GEpYuwywglwl Gnwlbwyh® hwyyGnynt-
pjntbbGnp [hGnud GG £ GYwnpnGwhG, hnwgpnipjwl, hGrwunhwwjhG
L thnuwnwjh(G:

Jwwnncly Luqlwlbinwynng  Yhowlhwgnwlwl  hbunwagnunnipint G-
G6pn wlg G0 Yugyntd wlhpwdtn njuGbph pugwuynipyjw
nbwpnty, G2nbnt wohpwdbnnipjwl Ywi npwbg unniqiwb Guw-
nwyny: Liwb hGunwgnunnipjwl nwuwywb ophlGwyp dwpnwhw-
dwna L

nGohuwnnuyhl nhunwnlynidn Jhdwwapwywl wbplnity hGunw-
gnunntpjwlb &L £ Mw hwowlwng b, npp dounwwbu hbnbnud £ nh-
nwnyiwb Ghpwyw dhwynpbbph qupqugdwh pbpwgphl L ghwhw-
nntd lwppbip gnpénbGtph Gepgnpénipjwl wunhdwlp nruncdlw-



uhpynn gnigwlhG6ph ypw: Tthunwpydwb jnipupwbsnip dhwynpp
ntghuwnpnd pOGnipwgnynid £ gnigwbhpbtph  hwiwwwwnwufuwb
hwiwlwpgnd, npnGghg dGyp nhnwplyiwb nny dwiwlwywnpow-
Gnid 0Gnud E whihnihnfu (Qud gpueynid £ plGnwaobGp o6y wGgqwa),
hul gjneuGtipp, npnbg thnthnfunipjwl wywpptpwywbnipyntlp hwjwn-
Gh sk, pwpdwgynid GG hnthnfunipjwlbp gnigplpwg, pwjg wwhwwa-
yned dhGsb nhinwnyow b wpfuwwnwbpltph wwpunn:

Jhawywqpwywl wpwymhywynd wnwppbpgnd GG ntghuwnph
inbuwybtp® phwysnipjwl L dGnGwnynipynibbtph:

PGwysnipjwlb nbghuwnpp plngpynud £ wjlGwhuh pGnhwOpwywb
gnigwlih20tin, hGswhuhp GG™ utinp, 6GOMYwE wwnpbphdp L Jwypp,
wantubnipjwlb nnwphG, pwynipjwb Juynph thnthnfunipynilp b wyG:
Gpb pOwyhsp dwhwgb] Ywi nbnwihnfudb) £ wy Gpyphp, www Gpwb
JGpwptipnn wnGnGynipjntGGbpp hwhynwd G0 nGghuwinphg: bul Gpyph
GGpuncd pGwiynepjwl Juyph thnthnfunipjwb nGwpnid nhuwnpyynn
w(éhh ybGpwpbpnn wnbntynipjnlGGGpp thnfuwbgyned 6G Gnp Juyp:

Qtntwpynepyntbbbiph rbGghuwnph wbnGywwdnipjwb pnbnp OG-
pwnntd L.

- ntighunpuwjhl Ynnp,

- Gynnujh0 L nmwpwépwjhb Ghpwlwynip)nilp,

- ubthwywbnipjwl L ugiwybpwwywa aup,

- huwughtl, htrwpunuh L $wpup hwdwnbbpp,

nbwnbuwlwb gnigwbhpbtipn:

Llhdwl.{quwuwﬁ nhunwpyniltipp pGnniGwé t pwdwbbp nwp-
ptip mGuwyGtph™ pun hGunlyw hwynwGhaGaph.

e thwuwnbiph gpwniwl dwdwbwyn,

o hwdwygnipjwl Shwynpbtph pGngpydwh 2ppwbwyp:

Cuwn wnwehl hwwnlwbhoh™ nhinwnpynwdbtpp (hGnud GG pGpwghy
(whpGnhwuwn) L pGnhwwnynn: dGpehGGGpp hptibg htipphG hGnud GG
wwnpbpwywb L dhwbdwq;:

LOpwghly npunwnplynidbbnf dwiwlwly thwunbph  gpwenudp
nwpynid £ npwlg dwqiwl (nbnh nibGGwint) wywhny (ophlwy’
60nLGnp, wdantulnipynilp, dwhp):

TMwppbpwlwl nfunwplynidGbpn yuwnwpdnod G0 nuncdbwuhp-
ynn opjtywnp thnthnfunipyntGGEpp pwgwhwjinbine Guwwmwyny: Ujn
huy wwwndwnny npwlp Juqiwytpwyynid GG dh pwbh wOqud, w)jh
bl" dwdwbwyh nmwppbp wwhbphG:

Uhwldwag nhunwnlynidGbpp Guuwwnwyp nbntynipniGbtiph hw-
Jwpwagpnudl E nplt Gpungyph Ywa gnpéplpwgh Gpwptipjwy (hb-
tnwgnuinipjwl wwhh npnipjwdp):

Swdiwygnipjwl dhwynplbph plngpyowl nbuwybnhg' nhunwn-



YniaGtpp thGnud GO hwdwwnwpwé b ng hwdwwnwnpwé:

Jwdwwnwpwo G0 hwdwnynid wjl nhunwnpynedbbpp, npnlg po-
pwgpntl hwdwnrynitd GO nuncdGwuhpdnn hwdwygnipjwlb pninnp
dhwdnpGbpp: 3wpy £ G26], np nhnwpyowb wyjuwhuh Ywgliwybp-
wnuip ywhweonwd £ phlwluwlywb b wuwnmwbpwihb 06§ Swfu-
unLilbp: Ujn ywwndwneny npwbg 066 dwup thnfuwphGynid £ ng hw-
dwwnwpwé nhinwpynedbbpny:

s hwiwnwnwds nhnwpynidGeph  dhongnd  hwpdwnynid
ntuntdOwuhpynn hwdwygnepjwl shwynpbtph dp dwup wjlwbu,
np nhnwpydwl wpryniGpbbpny hGwpwydnp (hGh unwbwl nno hw-
dwygnipjwlb pGnipwaghpp: GnpsGwlywbnid Yhpwnynid GG ng hwdw-
nwpwé nhnwpynuibbph Gptp nbuwybbp® pGunpwlpwjhl, hholw-
Yl qubqgywéh L othwgpwyw:

Llhinpwlpuyhl npunwnynidbnpf nGwpnid hwqwnynid G0 hw-
dwygnipjwl wwunwhwywb Ywpgn plGnpwé dwuph ndywGepp,
npnbg dhongny wpynid £ nno hwdwygnipjwl plnipwgpnidp: h-
nwnplyiwb Gopwyw dhwynpbtph phyp npnpynid t G GGINY nLuncd-
Gwuhpynn unghwi-inGunbGuwlwb Gplnypltph plGnyphg L, pun npw,
pGunpwlpp wbwp £ pGngpyh hwdwygnipynilnid gnynepynil nilbignn
pnnp whwbiph dhwydnpbtipp:

Ihdhwlwl quibqyudh nhunwnldwl nmGuwyp Yhpwnebhu hGnw-
gnuintpjwlb G0 GGpwplyynid hwdwygnipjwb wjbwhuh funpnp dhw-
UnpGbpp, npnGp niObG 066 nbuwlwpwp Yzhr™ punn hhdGwyw
ncuntdwuhpynn hwwinywbhzh:

Ubhwanwlwl npunwnlynedGlnn Gwjuwuntunid G0 nuntdGwupp-
ynn hwdwygnipjwl wnwGdhb dhwynpltph dwlpwqlhG hGwnwgn-
nnipynQ:

Jdhdwywapwywb wnbntlwwndnipjniGbtph unwgdwl Gnwlwy-
Gtpp GpGp0 GOG° wOdhowlwh, thwunnwpnpwihlG L nipnwyh
hwpgiwh:

UGdhowlwl npunwnldwl GnwGwyp Yhpwntpne nGwypnid hwiw-
wwwnwufuwl qpubgnudlbpp Juwuwpnd GG nGghunpwwnnpbbpp
(bwntlwywpbbpp)”  swihdwb, Yprdwl, YGpwbhwodwplyiwld L
Gonnipjwl unniqiwb dhongny:

SanblhuwwndnipiniGlbph hwywpwandwl thwunwpnpuyhl Gnw-
Guwlp Guiuwwnbunid £ uygplwlwlb thwumwpnpbipnud wju Ywd wjb
thwuwnp hwuwnwwnnn ywppbpwlwb gpwrnidbbph Yuwnwpned:

Jwngdwl Gnwlwlhh Yhpwnnipjwl nbwpnid inbintynipyntGhbpp
unwgyntd G0 wGdhowlwlnptl hwpgynnhg, pwlwynp hwpgdiwd
wpmyncpnid:  Jdhdwywapnipjwl  wypwynhluwyntd  Yhpweynid GG
hwpgdwl tpuwtinhghnlG, hGplwgpwniwl, pnpwlygwlwl, wGyb-



nwjhb L Swhnigdwb nmwpwwnbuwybtpp:

tpuwtinhghnt Gnwlwyh Yhpwnnipjwl nbwpnid hwwnniy Gwfuw-
wwwnpwunnjwd hwqupwnplbnt wlhpwdbn nbntywwnynipnil-
GGpp unnwGnid GO0 hwpgynnGtiphg L |pwglnid npwlp hGnwagnunt-
pjwl piwGynid (nbnGywdwwnjwbnid): Iwpdwpwpbbph w2fuwwnwa-
pp Gpwpfuwdnpnud £ hwpgtiph dhophGwy pdprGniip L wwwnwu-
fuwGGtph wnwybjwaniyl 8unipyniln:

haplwagnwnentdp Gwiuwwnbuncd £ hwpgiwb pGpphybtph [pwgnte-
Up hwpgynnlbph Ynnohg: Iwpdwpwpbtpp pwdwlnud G0 npwap,
pwgwuwnpnd [pwgliwb Yupgp L, wjbnihbunl, |pwglbinig hGwnn hw-
Juwpntd L hwGaGnid nhinwpynidp Yugdwybpwnn dwniGhG:

Pnpwlgwlwl Gnwlwyh hdwunb wyib £, np nhnwpynwdp Jug-
Uwybpwnn dwpdbhb nbnGynipjntGbbpp hwynbned (hwnnpnnid) GG
Jwiwynp pnpwyhglbpp: 20wjwé hwpgiwl wju Gnwlwyp phs
Swhuubp £ wwhwboniy, vwluwyl wyb sh Gpwzfuwydnpnid unwgywé
inbtintynipyntGGEph pwpép Ginnepynclp L npwiyp, pwbh np ng Ghwin
E hGwpwdnp wnbintipnud juwwwptip wohpwdtin dwlwpnwyh unne-
gnLilbp:

Ualhuinuyhl hwpgdwl nbiwypnid npnawyh pyny dwpnyuwlg pw-
dwlnud 60 wGybwnwbbp, npnGp [pwgyncd G0 Yuwiwynp L wlwGnlG
(wGuwnpwqhp) uygpnibpbtpny: Mw, hhwpyt, Guqbgbnid £ unwg-
Jnn wbntynipntGlGbph phynipyntGl ni hwdwuwnhnepiniGp: Un
wwwndwneny nhunwpyiwb wju Gnwlwyp Yyppwednd £ dhwyb wyl-
whuh hGwnwgnunipyntGGtpnid, npnGgnd sh ywhwOoynid pwnén
Gounnep)ntl L dnnnwiynp wipnynibpbbpp pwywpwp GG:

Owlntgdwl (inbinthwgdwl) tnubGwyp Owhuwwnbuynd £ owyl
nbwptpnid, tpp thwunbpp qpwGgbine hwdwp wwhwbpynid
hwpgdwl opjynp  GEpYwynipyntlp:  OphGwly  wdniulnipjw,
wuincubwinénipjwb wyinbpn:

Thunwnyowb wyu Ywd wyil Gnwbwyph pGunpnegnclp juwnwpbihu
hwpywynp £ hwpdh wrbb] wjGwhuh hwbqudiwbpGtp, hGswhuhp GG
nhunwnpydwb G2nnepynilp, npw gnpétwlwb Yhpwndwb hwdwnp wi-
hpwdtion $hlwlbuwywb hGwpwynpnepniGlGbpp L wyG: dhdwlw-
gpwywl nhunwpyniiGtph dutipp, wbGuwybtpp L Gnwbwyatpp GGp-
Jujwgywd GG wnyniuwy 2.1-nL0:
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aLNkhu I

Jdhauuuaruuwuu nhsunruuuu S43uLusNh uvononry
Gd wUPUdNMNFU

3.1. Jphdwlwaqpuwlwb nfyuGbph withnthnid

hGswGu hwynGh E, Jpdwluwgpwywl nhnwplyiwb pGpwgpntd
hwywpwagpywé wnbntywwynipniGbbpp Jbpwptipnud G0 hGnw-
gnunynn opjtiyinh wnwGdhG Shwynpltphh, pun nph nbnbwu hGwpw-
Jnp sk wdpnnowlwl Ggpwywgnipnit wibp opjGywnh dwuhb: Ujn
wwwdwneny wbg £ Jugynd yhdwhwapwywl hGunwgnunnipjwb
Gpynpnpn® wdthnthdwb thnep: Wu thnepned uygpbwlwb ndjwGepp
Upwylwb wpnyniGplbtph hhdwO ypw vnwgyned G0 pnhwGpwyw
Jhdwlwqpuywb gnigwbhpbtin, npnbg oqlnipjwip wpnbb hGwpw-
dnp t nwrlnud pwgwhwjwntp unghw-inGuntuwlwb GplnypGtph
Encpynibp L pGnhwGpwywb ophGwswihnipyntGGGpp:

Wuwhuny, dphswlywgpwlwb wdthnthnidp  neuncdlGwuhpynn
Gplunyphl plnpny qétinh L opplwswihnipynGGEph pwgwhwjndw
OGywuwwyny wnwGdhlG gnigwlhGbnbd plnhwGpwglnn  w2fuw-
nwlpbtph (unnigniy, hwdwlwpgned, wryneuwyabph Ywgindd,
hwOpwagnitdwph pbpned b wy G) hwdwhp t:

Jhdwywagpwywb wdthnthnudp wbwnp £ hpwywbwgyh pun dpw-
aph, npp Gwyynid £ dhGs i Gbpp hwjwpwaqpnidp, wjuhlpl’
gnpSshwlwbnid hwipayand £ nhinnwpydwb wwbh L 6pwagnp 0wy-
Uwl dwidwbwlwpowbh htw: Un thnipntd juunwngned £ neuncdbw-
uppynn Gplnypltiph L qnpéplpwglbinh nbuwywb JGpgniénepnda,
npwtiugh withnthiwb pGpwgpnid swlhGunwlw ng dh wnbnGlwun-
ynipynth L pnpnp yhdwwgpwywb plnhwGpwgnedGbpp wpunwhwyg-
kb opjtiywnp plnipwignpnn Ywplinpwane)b gétipp:

Udthnthdwb 6pwagpnud plngpyyned G0 fudpwynpdwl hwwnwbh-
2h pGupnipjwa, fudptiph L Gapwiudptiph dLwynpdw, gnigwbhyGb-
nh hwidwywpqbiph L wnyniuwyltph aubph dowydwb hwpgbipp:
Ywlp wbwp £ neénd unwbwb ny pb dGfuwGhynptl, wy hwayh
wnbtny hGunwgnunnipjwl Guwuwnwyp, ncuntdbGwuhpynn hwdwy-
gnipjwl  wnwbdGwhwwnynipntGGbpp,  wdthnthdynn  ingyuiGbph
plnypp, B2wldwb dup L wdthnthnudp hpwlwbwglnn dwpdlh™ hwp-
ynnwywb nbuthywjny wwwhnywénipjwl wuwnmhdwln:

GlOtind Gowéd wwhwlelbiphg™ Jpdwlwapwlywl wathnthow
inbuwlybbpp qnpéGwywbnd Ywpnn GG fudpwynpygbi] pun hGnbywg



hwjwnwbhGtph.
1. Cunn Jwwwpdwb nbubhyuwih Ywd Gnwlwyh® wdthnthndp
Ywpnn t Juwwnwnpybp drpny Jud dbptlwjwgywé:

o Dbnpny wdhnihynid 6 hhiOGwlywh ngywGGph thnpp pw-
GuyObpp: Lwpu Swélwapnud GO Jhdwywqpwlwl hwpgw-
pbppbpp, wjlnihbunl npwlp fudpwynpnid GG pun nplk hwun-
Jwbh2h L, yGpowwbu, Ywwmwnpnid gnigwbhGbph hwdwp-
yniip: LepYwynwdu wdthnthdw0 wyu nbuwyp hwgywnby t
Uhpwnyned, pwbh np yhdwywagpwywl hGnwgnunnig)nlGGtp
whbgywglnn gptipk pninp dwpdhGGGpp ghlGywé GG GnpwgnyG
hwynnwyuwb wnbubhlw)ny:

o Uliplituywgyws withnihdwl nbiwpnid pninp gnpdnnnipjnl-
GGpp Ywwwpygned G0 hwdwlwnpaghsGGph Yhpwndwdp:

2. Cun nyjwilbph Gwyowh funpnipjwb’ wdathnthnedp [hGned E

wwnq L pwpn:

o  Twnqg woihnhncdp Gwfuwnbuncd £ nhnwpydnn hwdwygne-
pjwl shwynpGGph pGnhwbnip hwGpwaqnidwnph pbpGip:

o Puwpnn wdihnihnedn wyGuwhuh gnpénnnep)ntGOtph hwdwhp L,
npG plngpynid £ nhunnwpydwl Shwynpbtiph fudpwynpnidp,
pun wnwbAhh fudptiph L wdpnne opjtynh hwlpwagnidwph
hwodwpyp L fudpwynpdwl ne wdthnthdwO wpryniGpGGph
GGpYwjwgniip yhgdwywgpwywl wnyniuwybtph wnbupny:

3. Cunn nJui GGpp dowlydwh dLph™ wdthnthnedp (hGnud £ YeGupn-

Owgywé L wwwythunpnbwgywé:

o  UbGlunpnGwgywd wdhnihdwl nbupnd pninp ulygplwyw
nywbGbpp YGGwnpnGwgynd 66 d6Y Yuqiwybpwnipnilneyg,
npwntin £ hppwywbwgynid GG dwydwh pnpnp thnebpp:

o  UwwlblinpnOwgdwds wdthnihnidn Junwnynd b wnwppbp
YwqgiwybpwnipyntGGEpnid™ hwonpnwywb thni Gpny:

Udthnthdwl wwbnid wpwnpynid GG dh wpp Juqiwybpww-

Jwb hwpgbip® wathnthowb gnpénnnipjncGGbpp (w2fuwnwOplbipp)
hpwywlwglnn dwpdihGGtph, npwlg Juwwuwpdwb dwdybnbbph,
nuwilbph qununGhnipjwl L hpwwwpwlwiGnipjwld hpwynilph
dbpwptipju:

3.2. Jhswlywapwlwb njjwGbph judpwynpned
Jdhdwywapnipjwl Ynnihg nwuniiGwuppynn  qubqywéwihh

GpLnypltipG nL gnpéplpwgltipp hpuGwywbnd pGpwlnid GO hwiw-
utin hwdwygnipjntGabpned: Uwlwyb ng pninp nGwpbpnud £ hwdwy-



gnipjntlp dLwydnpnn dhwynpbbph npuwlywywb hwdwubnnipynilp
thGnud pwgwpdwy: Mwbp Ywpnn GG hwdwubin |h06] npLk 06Y hw-
pwpbpnipnibnud L wmwpptp® OnwuGbpned: 3wadh weGGind wyu
hwlqwdwlpp® nwunibwuppynn  hwdwygnepynilp  fudpwynpdw
thongny wbwnp £ pwdwbyh dwubwyh GapwhwidwygnipjnLGhtinh:

fudpwynpnudp hwdwygnipjwl wnpnhnudb £ hwdwubn dwubiph’
puin npbt hwyinwGhzh: buly hwdwygnepjwlb pninp ShwynpGtph
wnniiny® fudpwynpnudp wnwGahG dhwynplbph dhwynpnudl k fud-
pbpnid” pun nplt fwywl hwnwOh2h hwdwubenipjwG: Ubpnnw-
pwlwywb nbuwybnhg fudpwynpnidp hwdwnpyned £ ypdwywgpw-
Ywh hbGnwgnunnipjwl wnwyb pwnpn thny iphg dGyp:

fudpwynpdwb dhongny |ndynid GG hGwnlyw) Gpbp fuGnhpGtpp.

- wnwbadbwgyned GO unghw-inGunbuwywh Gplnyph inhwtipp,

- nwuntdbGwuhpynid G0 Gplnyplbph Yurenigwépp L npuGnid

ntinh niGbignn wmbinwywndtipp,

- pwgwhwjnyntd G0 Gpunypbtph dhol qnjnipynit nilGtgnn

Juiwtipp:

PBwnyywé fuGnhpbbph (nuédwb hwdwp Yhpwnynid G0 Jyhdw-
Juwapwywb fudpwynpiwl hGwnljw] nbuwybbpp” npywywb, Yw-
nnigywépwihb L ybp ntéwyw:

Shwwlwl  fudpwinpnedp mwpwutn hwdwygnipjwl dwulw-
nntdb £ dhwynplbph npwywwtu hwiwubin fudptph (ophGwy, puwn
hnnh nGuwybtph® ubwhnn, yuyjwhnn, wjwqwhnn, Ywd pun pwb-
dnpGtph npwywynpiwh dwlwpnwyGph® pwnpén, dhohl, gwdn):

Shywywb fudpwynpdwl wbhpwdtwnnipintbp wnwohb htpphl
wwydwlwynpyws b ntuncdbwuppynn Gplnypbbph dhol gnynepynLl
ntGtignn npwlwywl wwpptipnipyncGGbpny: Shywywl  fudpwyn-
nndGtph ophGwy Ywpnn G0 hwlnhuwbw| nbwnbuwlwb opjtynGh-
nh fudpwdnpndb pun ubthwywnipjw dLbph, nlnbuwywbd wy-
wnhy plGwysnipjwl wnpnhnudp qpwnywélbph L gnpéwanipyGtiph,
gpwnywdébbph pwdwlnudp $hahywlywb L drnwynp w2fuwnmwbpny
qpwnynnltph b wy G:

Shwywywl fudpwynpdwl dGLHGwpwbnipjntlGp hhaGynid £ neuncd-
Gwuhpynn Gplnyplbph npuywywb wnwpptpnipjncGGbph npubnp-
Gwl wwpgnipjwl dwywpnwyh ypw: Mwpg npubnpdwb ophGwy
Ywpnn £ dwnwjt] wpnynibwpbpwywh gynintph fudpwynpnidp pun
wpunwnpwlph nGnbGuwywb Gowlwynipjwl’ wpunwnpnipjwl Gh-
ongltipn L uywndwl wrwplwlbp wpnwnpnnlbph: UGY wy onh-
Gwy dwlpwéwiu wwpwlpwpowlwnenipjwl pwdwlniip wwnpb-
Gwjhb L ng wwpbOwjht wwypwbpbtph Jwidwnph fudptiph: UwluwjG
thGnud G0 nbwptp, Gpp npwywywb wwppbpnepnGlbpp wynpw



wwpgnpny s6G: OphOwy, wprynibwpbpnipjwb §ynintipnud dwln,
uhohl L fungnp dtnGwnynepyntbGlGbph wnwbdGwgdwh fulnhpp dGpn-
nwpwlwlywb wnbuwybnhg pwywlwbhb pwpn £ LWL nbwptipnLd
fulnpp huwnwy dLwybpwiwb hhdwb Yypw Gwhuwwbu npnaynid GG
hGwpwynp wnhwtipp L 0hwyl npwbhg htwnn® fudpwynpdwl hwjnw-
Gh2p (wpunwnpnipjwl Swywip, wztuwwnnnGtph phdp L wy 0):

Unynpwpwn whywlwb fudpwdnpnidp (wylnpbG yhpwnyned
unghw|-nGunbuwywb Gpunypbbph L gqnpéplpwglbiph hGunwgnunt-
pJnLGGGpNnLd, npntbn hpdGwywb npwnpnep)nilp wbwnp b nupdlb
npwlg wnhwtph Gdwbtgdwp L nGuwywh funpp yGppnwénipyncGGepha:

bwenigywopuypl £ Ynsynid wyluwhup fudpwynpnidp, Gpp  hw-
Jwubn hwdwygnipynilbp pwdwbynid £ fudptiph pun npbt nwwnwb-
ynn hwinwbhzh’ dshwdwdwbwy pGnipwagnptiny npw Ywqil ni Yuw-
nnigywépn: Ywnnigywépwihb fudpwynpiwb ophlwy Ywpnn £ 6w-
nw)jb| pOwysnipjwl fjudpwynpnidp puwn utinh, twphph, wggnipjwd,
uty 205h0 pwdhG pGuGnn dhehb GYwdwnp L wy G:

Epp Yurnigwépwihl fudpwynpdwl dGpniénipynilp Ywwnwp-
ynud £ oph pwlh dwiwlwywnppwbGbph Yuwd dwiwlwyh wwhbpp
Yupwépny, wwyw wyb plnipwgnpnid £ hwuwpwlwywb GpuniypOb-
npnid npubnpynn Ywrnigwépwihl inbnwawnpdtpp L qupqugiw
ophGwswihnipjntGGtnp:

Swuwpwywlwb Yuwbph GpunyplbGpp L npwlp wpuwgninn
hwwnywbh06pp ubpnnpbt hnfuywwwygywé Ga: wbg Ywwbipp
neuntbGwuppbint hwdwp Yhpweyned £ Jbppniéwywb fjudpwynpiw
Gnwlwyp: damnidwlhwl 66 hwiwpgnid wylG fudpwynpnudObnp,
npnlp pwgwhwjnnd G0 niuncdOwuppynn Gpunyplbph L npwlg
hwunlwbhGtph dhol. gnynipntl nLltignn thnfuwnwpd Yuwwbinpp:

dbpintswlywl fudpwynpndp hwinwbhGEph wipnne hwdwy-
gnipjntlp pwdwlnud £ Gpyne fudpbph™ qnpénlwiht L wpnyniGpw-
JhG: GnpénGuwyhb 60 Ynsynid wyl hwwnywbhGGpp, npnlp wgnbkignt-
pjnLh GG pnnGnd wprynibGpwjhG hwwnwbhG6ph ypw: Uprnynilpw-
JhG 60 wyhG hwwnwGhGGpp, npnbp thnthnfuynid GG qnpénGuwjhG
hwwnywbh206ph  wagnbgnipjwdp:  GnpénlwjhG L wprynibpwjhb
hwwnywbh206ph hnfujuwwygwénipgintGp npubinpynid £ GpwGney,
np gnpénlwihb hwnlwbhGtph thnthnfunepjwb nbwpnid uhunbdw-
nhly wénd Ywd Gdwgned £ wprynibpwihl hwinwbh2h dhohlb wp-
dtipp: OphGwy, w2uwwmwlph wpunwnpnnuywOnepynilp Yufudwé b
atnOwpynipjwl wnbubhywywb hwqbgwdénipjwl dwlywpnwyhg
nppwl ytpohlu pwnép k, wjlGpwl, d0wgwéd hwjwuwn wwydwbbs-
pnid, pwpdp YhGh dGrbwpynipjwl wpfuwwnnnlGtph wpunwnpnnw-
Ywbnipynilp L hwlwnwyp:



Jdbppneswywb fudpwynpdwlp plnpny G0 hGnlyw; wnwGabw-
hwwnynip)nLbGtpp.

¢ wnwohb’ fudpwynpdwl hhdpnid npyned £ gnpénbwjhb hwn-

GuGhap,

¢ Gpypnpn® nipwpwlsnip wnwOdlwgywdéd funcdp  plnipw-

gpynid £ wpryniGpwjhl hwuinbuwGhh dhohl wpdtpny:

Jdbip ntswlwb fudpwynpnidp pnyp b wnwihu neuncdGwuhpbp tw-
nwbynn hwinlwbhpGtph dhole qnynepjnilb niltignn pwgdwunbGuwy
Yuwuwtinl nu YwfudwénipjniGObpp: Uynwhup fudpwynpiwl wnwyb-
tnepynelp Ywuwtiph dbppnednepywlb gyneu dtpnnliph (ophOwy” Ynnb-
pwghnG-nGgnptuhn() Gywwndwdp wyl E, np nw Yhpwrebint hwiwn sh
wwhwbeyned npnwyh (pwgnighs ywjdwl, pwgwnnipjwip niunty-
Gwuhpynn hwdwygnipjwl npwwywb hwdwubnnipjw:

fuldpwynpdwh qnpépbpwgnid hhdGwlwb npwnpnipinilip wbinp
£ nwpdltb) fudpwdnpiwl hwyinwbhh pbGunpnepywbn: fludpwynpdwb
hwjinwOhyp npnpwyh (fudpwynpnn) hwwnywGhoh wid wndbpl
(wndtiplbpb GG), pun nph (npnGg) Ywuwnwpynid b hwdwlygnipjwl
Uhwynnpltph pwdwlnudp wnwGahh fudptiph:

Cuwn fudpwynpnn hwwnywbhyh pOnyph’™ vwpptipnud G0 fudpw-
Jnpdwb Gpyne inGuwyltip.

e pwlwlywlyw,

o npwlwywhb (wwnphpniinwyh):

Pwlwlhwlwl fudpwinnnn hwwnlwGhyG nlGh pywihlG wpunwhwj-
nnipyntl: OppGwy, pOwysnipnilGp fudpwynpynid £ pun tnwphph,
aty 20shG pwdhG pGuGnn dhohG GYwdwnh, dGrGwpynipjnibGbbpp
pun wpfuwwnnnOtGph pyh, hhdbwlywb $nlnbph wpdbph, wpunw-
npwlph dwdwih L wy G

UnwO4&0wgywé fudptiph phdp Ywpnn £ npnpydbp ntuncdGuuhpynn
gnigwOphyh nwnwGiwh pOnypny: Gpb fudpwynpdwb qnpéplpw-
gntd ogquwgnpéynid £ nhuypticn (plnhww) wndbplbp nlGtgnn
hwunlwGh, www aduwynpynn fudpbph phdp wbwp b hwiwww-
nwufuwbh npw wpdtipltph hGwpwynp wnwpptpwybbphG: Ophp-
Gwl, ntuwlnnGGph wnwownhdnigjntlp qGwhwwnynid £ 2, 3, 4, 5
qUwhwwnwluwGGbpny: Uwhuw)b wwn nbwpbpnud fudpwynpnn hwwn-
YwbOhp Ywpnn £ pGnniltp guwbyugwd wpdtp (wdpnng Jwd Ynuinn-
pwlwjhb): LAwO nGwptpnid hwnwbh2h wpdtplbpp GnyyGwbu
pwdwbynid 60 wnwOdhb fudptiph (fudpwynpiwb dhowlw)pbiph)
unyabind Ywd sypyltinyg jnipwpwbgnip fudph Jtiphlt L unnphG
uwhdwbGGpp:

Nnwhwlhwl fudpwynpnedp Gufuwnbunid £, np wpwGabwgynn
fudptph phdp fuunnpbl wbwp b hwiwwwwnwufuwbh fudpwynpnn



hwuwnlwbh2h hGwpwynp wpdbpbtph pyhl, wjuhbpbt’ hwuwnwwnnil
uténipnh £ OphOwy, Gpp pGwysnipinilp fudpwynpyned b puwn
utinh, www fudptph phyp hwiwwwwnwufuwbned £ wyn hwnywbhzh
hGwpwynp wpdtiplbph pyp0” 2 (wpwlywb, hqulw):

Uwlw)l, hwgywgjniin nbwpbpnid, npwiwywb hwnlwbhzp
GnuOwbiu Yupnn b nlGbOw|] pwgdwphy wndtipltin, npnGg pdwp-
ynudb whbwwwnwy t, L ypdwywapnipjntlp, hbswbu L pwlwluwywh
fudpwynpdwb nbwpnid, nhdnd £ hwnwbhyh wpdtplbph fudpw-
ynpdwb Gnwlwyha:

Lbwhujwé qubgwéwihl Gplnypbtph JGpniénipjwlb pwpnnt-
pjwl wuwnhdwlhg™ fudpwynpndp Ywpnn £ Juwnwpyb]p pun g6y
Jwd dp pwlh hwwnlwbhpbtph: et fudpbpp dLwynpynid GG puwn
UGy hwwnywbhoh, www Gowb fudpwynpnidp Ynsynid £ wwng (oph-
Gwly™ pun wnwphpwjhG fudptph): fudpwynpndp pun Gpyne Jud
wybh hwwnywbhpG6ph” Ynsdnid £ pwipn Ywd Yndppbwgywd:

Gpt wwpqg Gnwlwyny dLwynpdwé fudptipp wjlnihtunl pwdwi-
ynd G0 GGpwiudpbph™ puwn Gpypnpn, Gppnpn b wyp hwnwGhaGnh,
wjuhlpl™ fudpwynpiwb hhdpnd pOlywé GG gniquygwé Yupany
Uh pwGh hwwnywbh06p, wyw wnwhuh fudpwynpnudp Ynsgynod k
yndphlwgywdé (hwdwygywé, qniquygyws): Opplwy” Gpp plGwy-
snipjwl tnnwphpwjhG fudpwynpnidp [pwgynid b ubnwywl hwnw-
GhoGEph GOopwfudptpny, www wprynitlpned unwgyned £ YndphGwg-
Jwé fudpwynpned:

UniphOwgywé fudpwynpnidp pnyp £ tnwjhu pwgwhwjnt] L hw-
UGdwwnbp nuntdbGwuppdnn hwnlwbhb6ph dhole gnynipynih niLGB-
gnn wnwppbpnipinitlp L Ywwbpp, hGsp hGwpwynp sk pugwhwjnb
dtyniuwgqwé fudpwynplbp Ywqibine nbGwpnid: UjGniwdtbw)bhd,
uh pwlh hwwnywbhG6pnyd YndphlGwgywdé fudpwynpnidp npnwyh
hdwuwnng Ynpglnid £ Gowlwynepjnibp, pwbh np nbinGywunynipjw
swihhg nnipu dwulwwnndp pnqupynud £ opphGuwswihnipjniGGbph
npulinpnedp: LnyGhuy nbnGlwunynipjwb 666 qubqywéh wnlywjne-
pJnLp uinhwnid £ vwhdwbGwihwyyt) Gpyniuhg snpu hwnywbh06-
nny fudpwynptigny:

Bpp Juwnnigwépwihl fudpwynpnidp Jwwnwpynd £ pun nw-
nwbynn pwlwlywywb hwinywbhG6ph, www wbhpwdbnnigndh k
wnwowlnld npnpby fudplinh phyn b fudpwiynpdwl dhowluyplingn.

Uppwluypbpp tudpwynpnn hwinbwlhzh plngédws pwlwlyw-
Yl uwhdwGGGp nlbtgnn wndbplbph fudptip GG, npnGg hwdwww-
nwufuwl, hwdwygnipyntGGtph dhwynplbipp pwdwOynid GO fudpk-
nh: Npwbu Ywbnh, dhowlwjph dténipyntlp swihynud £ npw dGéw-
gnLjb L thnppwant)G wpdbplGbph nmwpptGpnipjwdp:



fudptiph phup L dhowlw)ph dténipjnLlp npntithu wnwehb htip-
phbG wbwp £ hwyyh wnbb pwqiwphy hwbqwdwbpbtp® GGG nY hb-
nwgnunipjwl Gwwwwybbphg L nwunudbwuppdnn  hwnbwbGhzh
Gawlwynipynibhg:

fudptph pwlwyp L dhowlwptinh dténipynLGbEpp uGpunptl
Yuwuwywé 6G: Nppwl pwwn GO dLwynpynn fudptipp, wjGpwl thnpp GG
fudpwynpdwl showwyptipp L hwywrwyp: ludptiph pwlwyp Ywfu-
Jwé bt ncuntibwuppynn opjtiinh dhwynnpltiph pyhg L fudpwynpiwb
hwuinlwbh2h nwnwbiwb vwhdwbGEphg (pwihhg): Ny WGS Gwywih
hwdwygnipjwl hwdwp sh upth dLbwynpbp 066 pyny fudpbip, pw-
Gh np fudptipnid Yplnanpyytl thnpp pdnd dhwynplbin: ludptiph pw-
Gwyp wbwp £t npnpbp wjlwbu, np jnipwpwbsnip fudpnd pln-
anyytl pwdwpwp pyny dhwynpbtip, npwbugh wwwhnydh hwdw-
wwwnwufuwbnepynilp dté pytiph optiGph wwhwbeltinhb: Uwlyw)G
npny nbwptpnid, hwnlywbhGph wwnwbndGbph 066 pwithh
wwwndwnny, wjn wywjdwbp Ywpnn t fuwhungb:

Cuwnn dhowlwjph dGénipjwlb’ fudpwynpndp Ywpnn b hpwyw-
Gwgyt.

- hwjwuwn dhpwyuwjptipny fudptiph,

- wlhwdwuwp dhowywjptinny fudptipp,

- hwuwnty dhowlwjptinny fudpbipp:

Swywuwn dhowlwyptpny fudpwynpnidp Guwwnwlwhwpdwp t
Uhpwnt] wjGwhuh nbGwpbpniy, Gpp twnwbndp npubnpynid t Gen
uwhdwbbGpnd L pwfuncdp gnpsGwywbned hwdwpynid £ hwyw-
uwpwswth:

Swywuwn dhowlwyptpny fudpwynpdwl hwdwp wnwohl htp-
phG wGhpwdtywn £ npnytp udptiph oywnhiw] (Gwwwnwyuwhwpdwn)
phup hbwnlyw] pwlwdlny

k=1 + 3.322- Ign,

npwnbn’ k-G fudptiph phyG k,
n-p” hwdwygnipjwb dhwynpltph phyp:

fudpbpp phdp Ywhuqwé £ hwdwygnipjwb swywihg: UG wwihu
twy wprynibpltin, Gpt pwnywgwé £ d6é pyny dhwynplbiphg, L
pwfuntdb punn hwinwbhyh dnn £ Gnpdw) pwfudwlp: fudptph
phdp npnGinig htiwn npnanud G0 fudpwynpdwl dhowlw)ptpp:
Uatl dhowlwyp nLbGh dbénipnlh L unnnphl no ytiphG uwhdwGGbp:
Uwnnphl uwhdwbp ngyup fudpht wwwnywbnn shwynph fudpwynpnn
hwuinlywbh2h Gwquwanyl, huy ybphGp” wewybjwagneyt wndtpl t:
NoGGwiny neuncdGwuppgnn hwwnywGhh nwnwbndlbph pwthh
uténipnilp L fudptiph phyp’ Ywnbih £ npnbp hwjwuwn dhowwy)-
pbph (wjlnipynclp hGnlyw| pwGwélny.



h:Xmax_x —

R
Tk
npnbn” R = Xmax = Xmin NWnwGiw G pwthG L,
Xmax U Xmin-0" fudpwynpnn hwuwnwbh2h wnwybiwgnylb L
GJwquwagniyG wpdtplbnh GG,
k-0" fudptiph phyG t,
h—p* dhowlwjph (wjlnipjnGh E:

Unwohl dhowlwiph unnphlG uwhdwGp pnniGnid Ghp hwwnyw-
Ghzh GJwquqn0 wpdbpht hwjwuwn, huy yGpht vwhdwOp Yhw-
Gwwwwinwufuwbh Xn wndbphb: Iwdwwwwnwufuwbwpwn, hwonp-
nwpwp gnidwpbiny dhowluwyph [wyilnepynilp, npnpnud GOp Owl
gjniu fudpbiph uwhdwGOGpp

a=oast+thaz=o,+h= aq+2h, .., a,=04+h= a4+ (n-1)h,

(aq, 0, .., 0y — Ohowuwpbiph uwhdwGGGnG GG):

Gpt hwdwygnipjwl shwynplb nibh ybpht uwhdwbh dGénipjwln
hwywuwp wnpdtip, www nyjw) wpdbpp ybpwapnid Ghap hwonpn
fudphG, wjuhlplG® wbnpnynipjntOp pwgwnebjnt Guwwwnwyny ogquw-
gnpéyncd £ shwdbinipjwb uygpnibpn:

Gpt hwwnwbh2h nwwnwbdwhb pwhp 066 £ L npw wpdtplbpp
nwwnwbynd 60 wihwdwswih (nw jnipwhwwnniy £ 2w unghwi-
nOwnbuwlwb Gpunyplbph hwdwp, hwnuwbu’ dwypnnbunbuw-
Jwb gnigwlbhpbtiph), wwyw wbwp £ Yhpwnt] whwjwuwp dhow-
Ywyptipny fudpwynpnidp:

UGhwdwuwp dhowlwjptipp upnn GG |hGG wpngptuhy wdnn
Ywd Gjwagnn (pYwpwlwlywh Ywd tpypwswihwywb wypngpbuhwyny
thnthnfuynn):

Pwpwlwywl wpngptivhwjnd thnthnfudnn showlwypbiph (w)-
GnipjnilGp npnpyned |

hi.1= h;+a pwlwdélny,

npntn’ a-0 hwuwnwwnnia phy k, pln npnd npwywl’ wypngptiupy
wann  dhowyuwjptiph L pwgwuwywl wpngnbuhy GwagnnGbph
nGwpnty:

Enypwswihwlwb wypngptuhwyny thnthnfuynn dhowywypbinh pwy-
Gnipjnilp npnzyned £ hGnlyw) pwlwdédlng.

hi+s1= hiq

npwntn’ g-0 hwuwmwwnnid npwywb phy k, 066 £ OEYhg wdnn vh-
owlw)ptiph L thnpp £ dkYhg™ GwgnnGtiph ntupni:

OphGwy™ dwhp, dhohl L funznp fuwGniplbiph wwpwbpwnow-
Gwrnipjwl nyywibbpny, hwjwuwpwdbtsd dhpwlw)ptp Juagibip
wpnuwpwgywdé sk, pwbh np 2ppwlwenipjwl wép Ywd Ypdwwnnidp
nwuljwy hwqup npwdny twlwb Gubwynipynth nbh dwlp fuw-

min



Gnipltiph L Gpwlwynipynih sncbp® funanplbph hwdwp: IGnLwpwn,
Uhowywyph [wybnepjnibp dwlp fuwbniplbph hwdwp wbiwp t hGh
wybih GGn, pwh funynpbtph:

UjGwhuh fudpwynpnidGbpned, npnGg Guwwnwyp fudpbiph npw-
Yuwywh jncpophGwiynipynibp wpunwgn bl £, oginwgnpéynid GG hw-
nniy dhowlwyptip, L fudptpph pwlwyp vwhdwGyned £ GuwnwyhG
hwiwwwuwnwufuwb: OpplGwy wnnwdwnpnyulg  w2fuwnwbpwihb
gnpénilbnipinit swywbint wnGsnipjwdp Yhpwnynid £ hbGnbywg
tnwnphpwjhb fudptiph pwdwGnudp.

e UhOsl 16 wnwpblywl - wlwpfuwwnnibwybtpn (whswhwhwu-
atin)

16 — 18 nwntlwb — YhuwwfuwwnniGwy tnwnphph wGdhbp
18 — 65 nwpbywh - wptuwwnniGwy twphph wGdhGp

65 — 70 nmwnblywl — Yhuwwfuwwnnibwy tnwnphph wGéahGp
70 L pwpdp - whwuwwnniGwybtin:

Unwghﬁ L yGpohh dhowlw)ptinp fudpwynpnidbtipnid Ywpnn GO
LhGG| pwg Juid thwy:

Puwg FYnsynid wyl showlwjpp, nph hwiwn Gpgwd t dhwjlb ok
uwhdwbp® y&pp0 Ywd unnnphG:

Quwl  Ynsyntd wyl dhowlwypp, nph Gpynt uwhdwGOGpG £
(w6 GG:

Pwg dhowluwjph (wjlnipjnibp plnniGyned £ hwjwuwp uwhdw-
Guyhg dhpwlwyph [wjlnipjwlp, wjuhlpl” wrwohl dhowlw)phlp’
tinlnnpnh, hul Ytipghl dhowluwphlp’ Guiuwytpphlh:

fudpwynpnudbtipp |hGnud G0 uygpbwywb L Gpypnpnynn:

Uit  fudpwdnpnudGbpp, npnbp Ywwwpynid G0 ulygplwlyw
nywb0Gpp hhdwb dpw, Ynsgyned G0 uygplwlwb: Uwlhwybt GppGal
uyqplwywb pudpwynpnudlbbpp s60 pwdwpwnpnid Ybpnénipjwl
wwhweltiphG, hGsh wywwndwnny k| yhdwywagnpnipjnilGp nhdnud k
tnynnpnynn fudpwdnpnidbtinh:

Epypnpnynn fudpwdnpnidp Juwwnwnpdnd £ uygpbwlywb fudpw-
Jnpdwl nywibbpp Jbpwfudpwynpdwb dhongny: Npwbtu JulnG,
tnynnpnynn fudpwynpnudp hwlgbiglnid t fudptiph pdh thnthnfunt-
pjwa: Linp fudpbipp Ywpnn 66 dLwynpyby uygpbwlwh dhowlw)ptinh
Uhwynpdwb (funpynpuwgdwl) b dwulwyhG YGpwfudpwynpiwb (gni-
pwpwlgnip fudphG hwiwygnipjwlb dhwynpGbph npnwyh dwup
Yygbn) Gnwlwybtpny:



3.3. dphswlwgpwlywlb njw btph GEplYuwywgiwb
wryntuwywjhb nuGwyatpp

Stintynip)ntGObpp wylwnent L hwyppd aunyd GEplYwjwglbnt
Guwunwyny (wyGnpta Yhpwrynid G0 npwbg wnyniuwlwihb L gpw-
Shywyuwl ywnybpiwb Gnwbwybtpp (wryynwuwybbp, qpwdhyatn,
hhuinnngpwdlGtin, géwwwwnybnbbp L wy 0):

Npwbiu YubnG, yphswywagpwlwh nhinwnpynidltiph Gnepbpp dLw-
ynpyned G0 wrynruwybtph nGupny, npnGp hwlnhuwGnid GG npwGg
GEpywjwgdwl wnwytb] hwyhpd L wybwnene Gnwbwyp: dhdwlw-
gpwlwa £t Yynsyned wyl wnyniuwyp, npp wwpnewynid £ neuncdbw-
uhpynn hwiwygnipjwl withnth (hhdGuywhnid pywyhl) plnipwgh-
pp’ puwn BGY Ywd dh pwbh twywb hwnlwbhGeph:

Jdhowlwqpwwb wryniuwyh dwybunp (dkp) L GEpwrynn hpdbw-
Ywb wnwpptpp GEpYuywgywé G0 qéwwwinytin 3.1-nLd:

StintywwnynipjntGbbph wyniuwywihb Gepjuywgiwb nbwpnid
hwiwwwwnwufuwb nguibbpp gpwbgynid GG nnntph L uyncGwy-
GGph hwwndwb nphpnypbbpnid, npnGp Ynsgyned 66 Jubnwybtn: Uju-
whuny, wnynuwlyp wnntph L unibwybtph hwdwpunidp £, npp
auwynpnid b npw Yowfupp: Unyniuwyh swihbpp npnagnid GG innnb-
nh L uyntGuiybtbpp pwlwybbph wpunwnpjwny:

Jdhdwlwqpwwb wryniuwybbpp Ywpnn G0 nuGGOwp yGpbwagnt-
nh Gpbp wnGuwybtp® pGnhwbnip, yGpha L ynndGuwyhb: Canhwbnip
yGpbwaghpp nruwpwbnid £ wdpnng wryniuwyh pndwlnwynipiniln
L unynpwpwp wbnwnpynid £ dwybnh JGpht wpnwphl dwup
YyGGupnGnLy:

Unyniuwhh widwinndp (pinhwtnin Jiptwghnp)

Snnliph Snnliph Uy twlfatinh Uymumljutinh
hmdwpp pnjmunmijnyeymiap wijuiumdulipp hmupwgnidtpp
A 1 2 3 ...
1 Snnh wajwinwip
(qnnamyht
Ybpuwghp)
2
Snntiph
hwipmgnidwpp

QSwwwnytip 3.1
JdtphG (unnpngjuwi) yGpbwagptipp pGnipwgnnid G0 uyncGwyGtph,
huy YynniGuwyhGGtpp (Gopwyw) wnntph pnwlnwynipnilp: dbp-
Gwaptpny (pwgywd wnynuwyh Yowhupp Yuginid £ npw dwybiwnn:



Gpt dwybwnh Jwlnuwybtpp pwgynd GG pndwlbnuynipjwip’ hw-
Gwwwwnwufuwb ngwbbpny, www unwgynid £t wdpnnowywb gh-
Swywagpwywl wnyniuwy:

UGhpwdtunnipjwl nbwpnitd wryniuwlybbpp Ywpnn G0 nunbyg-
yb| dwlnpnipjniGbtipny” ytipGwagnptph pwgwwpnipynibbtipny, npnp
gnigwlh06ph hwdwnpydwb dGpnnhlwyny, nbnGywwynipjwlb wn-
pjnLpGtph Guwwnwybbpng L wy :

Cun npwiwpwlwywb pndubnwynipjwb’ wnyniuwybbpp Yupb-
th t wGjwabp “ypswywgpulyub GuiuwnwunipyntGabp”, npnlg hho-
Gulwl nmwnppbpb G0 Gopwlywb L unnpnguip:

Unyniuwyh GOpwywl pnwlnwyntd £ gnigwlhpGGph gwlyp,
npp wpunwhwjnyned £ pytpnyd: Ypwbp Ywpnn G0 hGGp d6Y Ywad dh
pwlh hwiwygnipyniGGtip, hwiwygnipyntGGbph wrwbdhb dhwynp-
GGp, npnOp GEpYwywgynid G0 punn pywplydwl Ywpgh Ywd fudpw-
ynpynid puwn nplk hwinwbhoh (ophlwy™ wnwGdhb nwpwépwihb
uhwynpltp, dwiwlwlwnpowbbtp L wyhb): Undnpwpwn Gopwlw
inbnwnpynid £ wrynuuwyh dwju dwunwd (npwbu wnnntph wojw-
Gnudbph uniGuwly):

Unyniuwyh uinnpngjuip gnigwbhpbtph hwdwywnpg £, npp pOne-
pwanntl £ niuntdGwuhpnipjwb opjtywnp, wjuhlpl™ wryniuwyh G-
pwlywb: Uwnnpnqyuip dLwynpnid £ ujnibwybbiph JbpGwapbpp L
Jwqguntd £ npwbg pndwlnuynipjnilp’ nwuwynnpybiny punn gnigw-
GhoGGph npwiwpwlwywb hwenpnwywlnipyjwl, dwhuhg we: G G6-
(ny hGunwgnunipjwl plniyphg’ npny nGwptpniy, Gopwywb L unn-
nngjuip Yupnn GG thnfudbip mbintipny:

Lwhujwé Gapwlwjh Yuwrnigwéphg L shwynpbtiph fudpwynpnt-
Uhg" wnwppbpnid G0 yhdwywgpwywl wnynuwybtph Gpbp wnbuwy-
Gtp® wwng, fudpwjhG L YndphlGwgywé:

Twpg wryntuwlbbpp Gopww GEpYuwjwglnid £ hwdwygnt-
pjwl npnawyh opjtihuinltiph Ywd nmwpwépwihb dshwynpltiph wwpq
gwly (woywlwgwy): Mwpg wnynuwybbpp hGnd GG dnGngpw-
$hy b gulywyhl (pdwpyowh): Twpq dnlingnwpply wnyntuwlylbinp
plnipwapntd GG neuntdbwuppynn hwdwygnipjwl dwywih ns pninn
dhwynpltipp, wyp dhwyl npwlg’ pun npnawyh hwwnlwbhzh po-
npqwdé oh fundpp: Twpq gwlluypl wygniuwybbph Gapwywhb pn-
Jwlnwyned £ neuntdGwuhpynn hwdwygnepjwb shwynpbtph gwlyp:

Mwpq wryntuwyh Gopwywb Ywnbp b dLwybpwbp pun nbuw-
Ywyhh, nwpwépwihb (ophbwy” pGwysnipjwb phdp 33-nLd), dwiw-
Gwlwjhl L wyp uygpnibpbtiph: Uwlw)ld ywng wnyniuwybbpp hOw-
pwynpnepntlb s60 tnwthu h hwjwn pbpt) niuncdbwuppynn Gplingp-
GGph unghw-inGunbuwlwb whwbpp, npwlg Ywrnigdwdpn, hGswtiu



Gwbl thnfuwnwnéd Juwp L juwwygwédnipinilp pGnipwgnnn hwwn-
Julh2GGph dhol:

LUwh fulnhpGGpp néynid GO0 pwpn’ fudpwihl L, hwnjwwbu,
YniphOwgywé wryntuwybbph oqlnLpjwdp:

fudpuyhl GG Unsynid wybwhup Yhowlwonwlwl wnniuwlGbnn,
npnbg GOpwywl pndwlnwynid £ hwdwygnipjwl dhwynpltiph fud-
pwynpnudp puwn 06y pwlwlywywb Ywd winphpnonhy hwnywbhoh:
ludpwjhG wryniuwyh unnpngyuip Ywqiwé t gnigwlhybtiphg,
npnbp wlhpwdtwn G0 Gapwlywl plnipwqnpbint hwdwnp: fudpwjhG
wryncuwybtph wwpqwanyt nbuwybnb 66 wnpppnunpy L Jw-
nhwghnl pwfudwh wnpptipp:

fudpwjhG wnynuwybGpp Ywpnn G0 |hGG] wyGh pwpn, Gpb unn-
pnqjuinid ptpynid G0 ng dhwyl wibkO fudph dhwynpGGph phup,
wjlk Bh 2wpp wy wplnp gnigwOhpGbn, npnGp npuwwwtiu L pw-
Owlwuwbtu pnipwgpnid G0 Gopwlwjh fudptpp: Uynwhuh wnyniuwy-
Gtpp hwdwfhu ogunwagnpéynid GG fudpbpnud pGnhwbpwglnn gnigw-
GhpGGpp hwdGdwwmbint Gwwwnwyny, pwlh np nw pnyy £ wwihu
Ywwnwnb npnp gnpélwlwb GgpwlwgnipyniGbtin:

Uwwyb fudpwihG wnyniuwylbpp pnyyp G0 vmwihu b hwyn pbpbg
L pOnipwqnti Gpunyplbph unghw|-nGunbuwywl nhwbpp L Yw-
nnigwépp puwn shwyb o6y hwinwbhoh:

Undphlwgywo yhowlhwaonwlwl wyniuwlbbnh Gapulywb pn-
Jwlnwyncd £ hwdwygnipjwb dhwynplbph fudpwynpnidp dhwdw-
Uwlwy puwnn Gpyne Ywd wydbh hwnbuwbh06ph: Wuwhuh wngnt-
uwybbpnd pun OGY hwnlwOhh ugiwé fudptipp wylnihtinl
unnpwpwdwOyntd G0 Ghpwiudpbph® pun d6Y Ywd dh pwlh wyg
hwwnywbh0Gph:

UniphOwgywé wnyniuwybtpp pnyyp GG wmwihu pGnipwgntp fud-
ptiph wnhwtipp, wpwOdbwglb npwip pun wlhpwdtin hwnywbhy-
GGph L yGpnestip npwbg dhol inwé Yuwbipp:

Uwnnpngyuih pwpn Gowynidp GGpwnpnud £ hwnwbhh pwdw-
Gnudp L dLwynpnudp pun GGpwfudpbph, hGsp eyl b twhu wybih
Lnpy L dwbpwdwulnpbb pGnipwgptip ntuntdGwuhpynn opjtlywnn:

@wyhlG wnbinGynipnLGGEph Ghon dLwynpdwl nbwpnd yhdw-
Juwapwywl wryntuwyp hwlnhuwlnid £ wpnynipwihb wndjwGeph
GtpYyuwjwgdiwl wylwnent L hwyhpd dhong: Unyniuwybtipp dLwynnb-
(Nt hwdwn wbwp £ nlwdwpdbp dh pwbh hhaGwywb YubnGGEpny:

Unyntuwyp wwnp £ (hbh ubind b ywpniGwyh dhwyb wylb Guiubw-
Ywb nywibGpp, npnlp wOdhpwlwbnptt wpwnwgninid GG hGunw-
gnunynn unghw-inGntuwywh Gplnypbbpp unwwnhywynid b nhlw-
dhYuwynid L wlhpwdtiwn GG Gplnyph dwlwsnnnipjwb hwdwp:



Snnbph L untbwybbpp wajwbniiGbpp wbwnp b dLwybpwyyba
hwyhpd, hunwy b wpunwgn b jnipuwpwbsnip hwwnwbhzh pOngy-
ep, hpwnuwpdnipynilGabph Juwnwnpiwb dwdwbwyp L nbnp:

Jdtpbwagptpp gwllwih £ qpwlgb] wdpnnonipjwip, wnwlg
YpdwuwnncdGbph:

Unyntuwyh wnnbGpnud pwfudwé winbntynipyntbGlGbpp wbinp
wywpwnybl “[qubpwagnidwn” Ywd “Udpnng” wnnnny: ludpwihb Jud
YniphlGwgywdé wnyniuwybbpnid wlhpwdbiwn b OGwhuwwnbub] hbs-
wbu wnnnbph, wjlwbu £ untGwybtph hwbpwagnidwnltpp:

Jhswlwaqpwywb wnyniuwyh innnbnpb nu untGwybbpp hwdwpw-
Juwidnud 66: 6opwywjh JtpGwaptph untbwyp unynpwpwn Gorw-
Guyynid £ vwnny (GGSwwnwn), huy unnnpngjuih untbwybtpp hw-
dwpwlwiyned G0 pun wadwb Yupgh (nbu™ gdwwwnybp 3.1):

Gpt winnh Ywd untbwyh ngyuibbpt nbbG swthdwb dhwynp-
Gbp, www npwlp ywpwnwnhp wbwp £ G2466: Undnpwpwp swih-
dwb dhwynpltipp gpwGgynid G0 hwywagdtipnid Ywd unnnpwytitnhg
htwn, pln npnud” ogqunygnud 60 npwlg Ypdwwn GowlwynidbGbpny
(onphGwy” 0, Ydw/dwd, Ya, Uny L wy0):

GEpt wlhpwdtiwn £ Ynpwglb nplt uncbGwyh Ywd nnnh ngyuwg-
GGpp, www hwpy £ nw wOb Gunnipjwlb dhlGnyb swithnd™ wnnp
Jwd untbwyp pninp Julnwybtpnud (ophlwly’ dhbGsk wdpnne Ywad
hwiwwwwnwufuwb tnwubnpnwywb Ghop):

3.4. Jhtwlwgpwywh qéwwwwnytinGtph Yuwrnigiw
uyqpnilpltnp

Jdhswywqpwywl nbnGywwnynipniGbpp wwwybpwynp b wy-
Gwnni GepYuwywglbint hwdwnp Yhpweynid b qpudbhluywb (géw-
wwuwinytpwjhb) GEpYwjwgdwl Gnwbwyp:

Jhdwywagpwlwb gpwdhyp (géwwwinybpp) npLk unghw-inGunb-
uwlwhb Gplnypp pGnipwigpnn gnigwlhbtph thnfuywwywénipjwb
Ywd wpdtpltph thnthnfunipjwl wpunwgnindb £ Gpypwswhwywb
wwiinytipltiph (Yewbiph, ninhnbtiph, Ynptiph L wy|G) dhengny:

Qpwdhybtiph oqlntpjwdp hGwpwynp bt niuntdGwuhptp Gplngph
qupqwugiwl ophlwswthnipjntGObpp, pwgwhwyntp wyld pOnipw-
gnpnn gnigwOhGBph dhole gnynepynih nuGtignn thnfuwnuwpd Ywwbpp
L npwlg pGnypp, h hwjwn pbiptp ywwtiph uGpunnepywl dwlwpnuwy-
GGpp: Spwdhyp pnyp £ vwhu wewybi]p wpnwhwjinhs dlny wwuwn-
ybpt; hwdtdwwnynn plnipwagphsGbpp L Wwwpqwpwb] niuncdbw-
uhpynn gnpéplpwghl plnpny hhdGwywb dhnnudGbnn:



Qpwdhybtpp (wybnpth Yhpwnyned GG Gwbl Gplnyplbph Yunnig-
Jwdépp, dwdwbwyh L tnwpwdénipjwb 069 npwbg thnthnfunipynLGit-
np neunibwuhpbpne Gwwwnwyny:

3nipwpwlsjnip géwwwinytin punyugwé k htnlbyjw) tnwnpptiphg.
gpwdhyuwlywld wwuwnytin, wwwnybph nwaw, nwpwswlywb Ynnibn-
nnzhsbtip, npny nGwptipnud aGYOwpwlnepnbbbp Ywd pwguwnpnt-
pyntl0bp (wjuwbu Ynsyws™ tpuwhywghw): Ujbwhuh ntwpbpnigd,
Gpp pGnhwlnip dhinncdGlpp L ophGwswithnipynitGGbipp wwwnybpwg-
GG hwdwp Yuplbnp £ pdwlw] Gl neuncdGuuppynn hwnwGhy-
GGph wpdtpwhG wpunwhwjinneg)nlGlGbpp (WGénp)nLGGEpp), gpw-
dpyncd plngnyyned GG Gl hwiwwwwmwupuwb swihdwb shwynp-
Gtpny (ophGwy™ hwwn, hwqup npwd L wy0) wpunmwhwjnywd dwuy-
nwpwjhb Yynnilnpnhshtpp (Gwunwpwihb uwbnnwyltpp):

dhowlhwaenuwlwl qowwunllbnh dwupwnwpen pquihl dGénipyne-
Gp gpwdhywywbh yGpwihnfubne swhG b Uwunwpwihb uwGnnw-
Up ntnpn t, nph wrwGdhlb YGwntGpp Ywpnn GO JGpéwGyb, npwbu
npnwyh swihdwb dhwynp nilbgnn dGénipyncGGbp: UwlnnuyG
ntGh uplnp GuGwynipynih Gplunyplbiph qpudhlyuwywb ywwnybip-
Gw0 hwdwn: UG pGngpynid £ GptGp tnwpptp® ninhn ghd (Yl uwln-
nwyh Yphgn), Ynhgh dpw npnawyh pwwyh, npnawyh hwonpnwlyw-
Gnipjwdp qéwlqwé Ybwnbp L YGnbph pdwjhlG GowGwynuiGbpnp:
Uwinnuwip dwupnwpep Ynhsh hwindwoh (gpudphluywl dhowlywy-
eh) GpywpnipyntGh £, npG pGnniGynid £ nputiu hwdwwwwnwufuwb
swithdwb dhwynp:

Snuwphlwlwl wwinlbpn Gepyuywgynid £ Gpypwswhwywb yb-
ntph, nunhnGtph, Ynptph L wyp wwwnybpbbph hwdwygnepyniGlbiph
dhongnd: W0 wnbnwpwtudnid b grwphlp nwpwnned, wjuhbpl hwn-
pnipjwl’ hwiwwwwnwufuwb swihtp niGbgnn npnawyh (gpwdhyn
Gowlwyniihg Ywiujwé) dwuntd:

Cuwn GEpYwjwgdiwl duh™ yphawlwqpuywb qpwdphybtbpp (hGnud
G0 qéwynh, hwppwwwuinytpwjhl L swywwjha:

Qowyhl gnuwphlylnn oqunwagnpéynid GO0 hwwnwbhoGEph ohol
Gnwdé Yuuwbiph pGnypp, hOswbu Gwb Gpunypbtiph qupqwgiwb nh-
Gwuihywl, wyuhlpl® Gplunypltph thnithnfunepnlGGGph pw2fudw
2wppbtipp dwdwlwyh plpwgpntd Jwd puwn npnwyh gnpéplpwigh
Jwwwpdwb thnetiph (oppOwy’ wwlwyht wnwownpwlph Ywwnwnp-
dw0) wpwnwgnibipne hwdwn: @6wyhb gpwdhylbtipnid, npwbu nuncd-
Gwuhpynn Gplnyph nhinnnuwb wwwnybpdwb dhong, pGunpynid Ga
ninhnGtipp, ptlw Obpp Ywd Ynpwastinp: 7inpn qduypl Guiyn
hwqywnbw £ hwlnhwynd dhdwywgpwywbd wpwymhywynid®™ w)yb
hwiwwwwnwufuwbnid £ hwdGdwwndnn  hwnwbh66ph hwdw-



Uwulwlwb thnihnfunep)ntGGEphG: Bwlh np unghw-nGnGuwlwb
Gplunypbbphb plnpn t qupqugiwl wlhwywuwpwswihnipntl,
www wnwyb| hwdwfu hwbnhwnwd G0 p&lywy Gbps dhongny wwwn-
ytnynn qéwyhb Yuwbipp:

hGs YGpwptpnid £ Ynpwaqétphl, www npwlp Gnylwbu hwik-
Gwunwwbnptl hwqywnbw GG Yhpwreynid L g fluwynpuwbiu og-
nwanpéynid G0 wylhwyhuh hwwnwbhG6ph wpunwwwnybpiwb hw-
dwp, npnGg qupqugniip hpwywbwOnwd £ wwpwpnih, uhGniunhnh,
hhwtppnh L wyp Ynptiph wbupny: Unwhuh gnigwbhGbpp wpnw-
gnintd 60 wGplnhwuin hwnwbhoh nhGwdhywh (ophlwy’ hhdlw-
Ywh $nlnbiph, dwiuubph, hwdwhuwnb wpnwnpwlph b wyb): Np-
wbtu ophlwly  qéwwwuwnytin 3.2-nd ObpYwywgywé b dtnGupyne-
pjwl uwhdwlwihb L 0hohl hwuwnwinnil dwiuubiph wfujwénipjnt-
Gp wpunwnpwlph pwlwyhg b wwpwbph qlhg:

UjGwhuh nbwpbpncd, Gpp wohpwdbnnipynil £ wnwowbnid wy-
Gwnni gnigwnptp hwdwOnlh Gpunyplbph pwlwlywywb hwibdw-
b hnipjnilp, Yhpwnynid GG hwppwwwwnybplbpp (nhwopwilb-
np): NuniiGwuppynn Gplnypbbpp GEpjuywgynid G0 hwdwww-
nwufuwb dwybptu nlbtignn hwppwswihwlwb wwwnybpbbph (nun-
nwGynLGGtph, pwqdwayyniGGtph, 2powbGtph W wyb) nbupny:

Qéwwwinytip 3.2 REYjwih L Ynpwgéh ophGwly

450
1400 UwhdwCGuwjhG
350
1300

Uhohl hwuwnwwnntG

1200
1150

1 2 3 4 5 6 7 8 9 10

Ptpthp ophGwy: Yhgnep Gpyne nnGunbuncpyntGGbp GG, hwdiw-
wwwinwufuwbwpwp, 225 L 625 hw hnnwwnwnpwdépltp: UGhpwdtiwn t
nhwapwih nbupny wwuwnytpt] wnbnbunigjntGbbph hnnwunwpwdép-
Gtph OG6onLp)nLGGEpp” wnbunnuywl hwdatdwwnnepnitld Yuwnwnbnt
Gwwwwynd: Wnwhuh wwunytpdwld wrwohl nwlwyp™ hnnwwnw-



pwéplbpp hwiwwywwnwufuwb dwybpbulbp nlbbgnn pwnrwyniup-
Gtph, nuinnwyniGOtph Ywo pppwlGhph inbupny GGplQuwjwglhi| G k
(hhwnyt, hwiwwwwnwufuwb dwuwnwpnd), pGn npnd” npwbp Yw-
pth £ wnbnwnptp dhdjwhg a6 Ywd Ynnp Ynnph (nbu’ qéwuywn-
ytip 3.3):

QSwuwwinytip 3.3 Shwbunipynilliph hnnwwnwpwépltiph
hwibdwwnnipjwl nhwqpwiGbph ophGwyGbp

Ptpqwd ophGwyp JGpwpbpnud £, wjuwbu Ynsqwd™ unwnhy
hwibtdwwnnipjwl nhwgpwiltphb: Uwnwwnhly hwdbdwnnepyniln
gnigwnpnid £ Gplnypbbph pwlwlwywb wnwpptpnpynilp L ns ph
qupqwgiwl nhGwdhywb (wyuhlpl™ sh wpnwgnnid dwdwOwyh
pGpwgpntd Juwwnwpynn thnthnfuncpntGGtipp):

UnyG fudphb 60 ywwnwbnid Gwb uGyunnpwihG nhwgpwiltkpn,
npnbp wpunwgnnud GG Gpunyplbph Ywenigdwépwiht wnwGaGw-
hwuwnynip)nGbtipp: Unwhuh nbwptpnid wdpnng Gpunyph Junenig-
Jwépp pGnniGynid £ hwywuwp 100 nnynup, huy npw jnipwpw-
sjntp pwnwnphs dwup plnhwlnip pwlwynepynilnd wpunwwjwin-
yenyned £ npwbu 2powbh ubywnnp, nph wntinh woayniGwjhG swihp
hwywuwp £ nyuw pwnwnphsh tninynuwiht wwpnibwynepynit w-
qwd 3.6° OphGwl, qéwwwwnltip 3.4-nd ptipdwé b ubiynnpuyhG
nhwapwy, npl0 wpnwwwwnytpnud £ Gpypp plwysnipjwlb Yunnig-
Jwépp puin inwphpwjhb fudptiph (nGnhwGniph tnnynuGtipny):



Qéwwwwnybip 3.4. 3wdtiwwnnipjwh powlwdl
nhwapwdh ophliwy
20% Buh6sk 16 muwpbyjwl

016 -25

18% @825-45

30% B45-hg pupdn

Swibdwwnynn gnigwbhGtph  thnithnfunepynlGGbpp nhGwihyw-
Jjnid (wyuhbpl® dwdwlwyh pGpwgpnid) gnigunpbiint hwdwp og-
twanpéyned GG, wjuwtiu Ynsdwd, hhunngpwibtipp (uncbGwywihb
nhwqpwdilbpp), npnGgnud hwdbGdwwnynn gnigwlhyh wpdtplbpp
wwwnybpynid G0 nuinnwyniGhbph wnbupny: Pninp uynlGuyGtpp
(wjbnipyntGabpp hwywuwp GG, huy pwpdpnipyniGbtipp nunhn hwab-
Owinwwb G0 wwuwnybingnn gnigwbh0bph wpdtiplbphG: 46wuwwwn-
ytip 3.5-nud GEplyuywgywé t tiptp GpypGtph pOwysnipjwlb pywpw-
Gwybtph thnthnfunipjwlG nhOwdhywb wpwwgninn hhuwnngpwdh
ophbwly:

Wawhuph ntGwptipnid, Gpp wOhpwdbyn £ (pGnud qpudhynnpta
wpnwwwnybptp nhuyptin,  fudpwynpwd  pwzfudwl  wppbpp
pGnpnznn twpptip pGnipwanhsbtipp (Shehlp, nhuwbpuhwb b wy b),
unynpwpwn oqnwgnpdynid GO wnihgnGGGpp, Ynwinigwunpy L
oghdh Ynptipp: Pwzfudwh wnptiph plnipwanphsbbpp wwwnytipdned
GO pGUw O6ph (wjuwbu Ynsqwdé™ wnihgnbGtph) wnbupny, npnlg
hwbgnigwjhl YGintph wpughubtpp hwywuwn GG hwwnlwbh2h wp-
dtiplbphG, huy opnhGwwlbbpp pGnipwagphsh’ npwlg hwiwww-
nwufuwbnn wndtpbtphG:



Qswwwwnlybp 3.5. Gptip GpypGtiph pGwlysnipjw

pYwpwGwybtph thnthnfunipjwl nhGwdhluwjh
hwibdwwnwywa hhunngpwih ophlwy

4,6 4,5 47 47 4,8
2,63" \ 2,53'i_‘ 2,8 3‘ \ 2,73yi \ 2,73i \

2001 2002 2003 2004 2005

o N MO

|Btnlhn 1 @bnlhn 2 Obplhn 3 |

Qéwwwinybp 3.6-nud OGpYwywgdwé bt pwpfuwl wpph hwdw-

fuwyuwanipyncGltiph qpubhuywl wwwnytipdwh (wnihgnbh) oph-
OGwy:

QSwuwwnybip 3.6. MnhqnGh ophGuly

25
20 20 19
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10 0

[¢)]
[é)]

0 T T T T T T T T T 1

40 50 60 70 80 90 100 110 120

Pwofudwl wpptph Yninwlyynn hwswfpuwywbnipjntGGtpp (L,
wrhwuwpwy, pGnipwagphsGbph Yniinwyynn wndtpbbpp) wywwnyb-
pbint hwdwnp oquwgnpéynid Gh, wjuwbu Ynsywd, Yndncywwnpy
Ynnbpp: Lwfunpn ophbGwyh fudptinh dhohl hwdwfuwlywbnipynLGGE-
nh Yninnwygwé wpdtiplGbpp (wyuhlGpl® npwlg hwenpnwywl gne-
Gwnbbpp) wpnwwwwnytpnn Yndnigwwnhy Ynpp Gepjuywgywé
gSwwwwnybp 3.7-nL0:



Qéwwwinytin 3.7. Uninywwnhy Ynph ophlwy

3
0 1%

——— X,
My 120

5 60 70 80 % 0

Npnwyh w2fuwphwapwywb nmwpwépnid wju Ywd wylb Gplnyph
nwpwdiwl dwlwpnwyp Ywd wunhdwlp plnipwqgpbint hwdwn
oquwagnpoynul G0 ypowlhwaonwlhwl pwnnbqltnn (pwpunwaonuwd-
GGnn): Ywlp wwwnybpgnd 60 upubdwunply  wpfuwphwgpuyw
pwpwntiqltph wnbupny, npnGg ypw wpunwgnynid G0 hwdwww-
nwufuwb yhswlywgpwywb ndjwiltpp: Npwbu nwpwdpwihl nk-
nwpw?funtdb wpnwhwjnbint dhong™ yhdwwagpwywb pwpunbqbt-
npnid ogquwgnpédyncd GO Gpypwswihwywb ywwnybplbp Yud dnlw-
JhG gniGwqupnnud (Yewnwadtph Ywd wmwpptpynn gnyGbph dhon-
gny): Unwohl nbwpnid pwpunwgpwilbpp Ynsund GG Gbuwnuypd,
Gpynnpnnus™ pnluyhl.

Qéwywwnytin 3.8-ntd GEpYwywgywdé GO YGunwihla L $nlGuwjhl
puwpunwqpwibtph ophGwybtp, npnbgnid pGwysnipjwl funnigynilp
npnwyh wfuwphwgpuywb nmwpwéph 2ppwbaGpnd Wwnlybpywé
E mwpptp pwlwynipjwl Ybntph Ywd nwpptp funnipjwb Yhnw-

qotinh dhgngny:



QGéwwwnytip 3.8. UkinwjhG L $nGwyhG Jpawlywgpulwb
pwnuntigh ophlwy (plGwysnipjwl funnipjwl pwnwnwgpuidp)

[ ] ShGsl 100
[o-] GhGsl 200
[oe-] GhGsl 300

dhGsl. 100
dhGsL 200
dhGsl. 300

Jdhawywqpwlwl pwpuntqltph Gpypnpn dGé funiplb G0 Ywg-
Untd pwpwnbig-nhwaopwdlbpp, npnGp Goipjuwjywgbnud GO pwpunw-
gpwiltph L nhwgpwibtph hwdwwbnnipjnib (nbu, ophbwy, qbw-
wwuwnytp 3.9): Ywlp pny G0 nwihu ywwnytpb, wybih pwpn wp-
fuwphwaopwywb-yhdwywagpwywb Ywrnigwéplbip, pwl unynpw-
Ywl pwpunwgpwiltpp:



QSwwwinytip 3.9. dJhtwlwgpulwb pwpunbkq-nhwqpwaih
ophGuwy

100 200 300 hwg. dwpn

Npwbu wpunwhwjnswlwb dhonglbip® pwpuntg-nhwgpwibtpnid
ogunwagnpéynid GO0 wmwpptip Gpypwswihwlywb wwwnybplbn, npnGp
ntGnwpwfuynid G0 ufubdwunhy wpfuwphwqpuywb pwpntgh hw-
Uwwwwnwufuwb nhpnypbbpnid:

hhwpyt, géwwwwnytinlGtiph nbuwyobpp s60 uwhdwbwthwyynd
Jbpp pywpyywébbpny, uwluwyl JbtpohGGbpp hwlnhuwlnid GG
wnwyb mwpwéyws L hwdwfu oqunwagnndynn:



QLN IV

Jhauyuaruyuu 8nr8uvhouen

4.1. «dhdwlwqpwywb gnigwGh2Gtp» hwuywgnipinilp,
wpunwhwjndwb dutipp L wnbuwyabpp

UGYwh Guwuwnwyhg L swdwihg, wpunwhwjndwb duphg L nbuw-
Uhg" Juwiwjwlywb yhdwlwagpwlwb hGimwgnunnepjntlp wjwpwnynid
E Jdhswlwqpwywh gnigwGhGbph hwodwpylbbpng no gbppnione-
pjwip:

Jhawlwqpwlwb gnigwbhyp unghwi-inGnbuwywb tplnyplbiph
L gqnpéplpwgltiph pwlwywlwb pGnipwaghp £ npuywywb npnaw-
Yhnipjwl wwypdwGObpned: 8nigwbhpbGbph npuwywywb npnwyhne-
pjntlGp Gowlwynwd £, np npwlp wbOdhpwywlnptl Ywwywdé GO
niuntdbwuhpynn  Gplnyph Jwd gqnpéplpwgh pndwlnwynipjwa,
Gpw Encpjwl hbwn: Npwbu YwbnG, niuncdOwuhpynn yhdwlhwgpw-
Ywb gnpéplpwglbpb ni Gplnyplbpp pwdwlywbhb pwpn GG L sGG
Ywpnn wGdhpwlwlnpblG pOnipwagpdbip 06y wnwGdhlG JGpgpwod
gnigwlhony: Twhg Gywpwgpnepjwl hwiwp hphdGwlwbnd oqg-
tnwagnpénll G0 yphdwlywagpwlwb gnigubh0bph hwdwywpagbipp:

Jhdwywgpwywb gnigwbh2Gtph hwdwlwpgp thnfujuwwygywé
gnigwlhpbbph  hwiwygnipyntd £ Jwenigywép, npp Gywwnw-
Ywninnwdé £ npnwyh dhw- Jwd pwgiwdwlwpnuy yhgdwywgpw-
Ywa fuGnhpbbph |nédwbp: b wmwpptipnip)nid hwwnywbhpGGph, yh-
Swlwapwywb gnigwbhzbGGpp unwgynid G0 hwdwpluihb dwlw-
wwphny: Yw Ywpnn £ (hGG hwdwygnipjwb dhwynplbiph wwng
hw2dwny, npwlg hwwnywbhzG6ph wpdtiplbph gnidwpnid, dGY Yud
Uh pwbh dténpynGGEph hwibdwwnned Ywd hwqwpybtph wybih
pwpn nGuwl:

Swpptpnd GG Jpswywapwywb npnpwyh gnigwbhbbp L
gnigwbh-ywunbgnphwbp:

Jhdwywqpwywh npnawlyh gnigwbhGbpp pGnipwagnpnid GO
niuntdlwuppynn Gplnyph Ywd gnpéplpwgh swithp (GGdnpjnclp)
njw| dwiwbwywhwnydwénid L inyjw; Juwypnid: Wuwbu, wpnynt-
Owpbpwywb-wpunwnpuwywb $nlnbph wpdtiph npnpwyh dGénLpjwl
(swiph) dbpwpbnjw wwpwwnhp wbwp £ 626, pb np dGrGwnpynt-
pjwlp Ywd §yninh0 L dwdwbwyh nn wwhha £ wjb yGpwpbpned:

8nLgwlh-ywwntignphwbbplb wpunwgnpnid G0 npnpwlyh dhwwntb-
uwly yhdwywapwywb gnigwbhpbtiph tnipjnilp, npwlg pGnhwbnw-



Ywl wmwpptiphs hwwnynepjntlp” wnwlg Jwjpp, dwdwlwyp L pw-
JhG wpdtipp GG ne: OphGwy A L B pwnuwpGtph webnph b hwuw-
pwywywb ubGbnp dtnGwpynipjnGbbph (hpoGwpynipyniGbbph) dwa-
pwoéwhu wwpwlpwnowlwnnipjwl 2004-2005 pp. gnigwlhGbpp
nwpnpbpynd G0 pun nbnh, dwdwlwyh L npnwyh pywihl wp-
dtipltiph, uwlw)b nLGbbG dhLGneyh tnepyncbp, nplG wpunwhwjndned k
«Unbinpwywl YuqiwytpynipynibGbph b hwuwpwluwlwb uGlnh
Gwlpwoéwhu  wwpwbpwnppwlwrenipjnily  gnigwbh-Ywuinbign-
nhwjny:

Cuwn hwiwygnipjwl dhwynpbtiph pngpydwb’ yhswlywgpwyw
gntgwOh06pp |hGnud GO wlhwwnwlwl W hwlnwagnedwpuwhl, huy
puin wpunwhwjndwb duh™ pwgwndwly, hwnwpbnwlwl Yws dhohl
utonip)nLGhtin:

UGhwwnwlwa gnigwlh0G6pp pGnipwgnpnid G0 wrwGahb opjby-
wnp Jwd hwdwygnipjwl wnwbGdht dhwynpp (&dGrGwnynepynta,
pw0y, nbwjht nGunbunipntt L wy0): Uthwwnwywb pwugwpdwy
gntgwOhp0bp GG, ophOwy, pGunwGhph gnudwpuwihG Gywdncnp, d6in-
Gwnynipjwb wpfuwwinnnGtph phyp: Gpynt wihwwnwywb pugupdwy
gntgwOh0Eph hwpwpbpnipjwb hhdwb ypw utnwgyned £ wlhwwnw-
Jwh hwpwpbpwyw gnigwbhzp, npp pGnipwapned £ dplbngG op-
JGUwp Ywd dhwynpp: dhdwywapnipjnilned hwdwnpynid G0 Gul
dhohl wlOhwwnwlwb gnigwbhGbpp’™ npnwyh dwiwlwlywhwwn-
Jwébbph Yunpwépny (ophlGwly™ dGrGwpynipjwl wpfuwwnnnbbph
dhohl nwnblwh phyp):

JwlpwagnuiwpuyhG gnigwbhGtpp, h vwwpptpnipyntd wihwwmw-
ywaaGph, pGnipwapnid G0 dhwynnpltph fudptpp® GYwpwaqnbiny yp-
swywapnipjwl hwiwygnipjwld dwup Ywd hwdwygnipntGl wo-
pnnontpjwdp: Mwlp, hptGg htnpphl, |hGnd G0 dwyuyuypl b hup-
Yupluypl.

Owywjwjihh gnigwlhpGGpp hwydwpyynd G0 hwdwygnipjw
hwuinlwbh2h wnwbdhb wndbpltph gnidwpdwb dhengny:

Sw2dwpluwihl gnigwbhGbpp (lwpptbp pwbwébbpny hwqwpy-
Jwé) oquwgnpéynid G0 yhawywapwywb Jbpniénipjwl wnwbaha
fulinhpbtipp (ophGwy” Jwphwghwjh swihnidp, Yuenigywdpuhl
ntnwywnpdbph pGnipwgpnidp, thnfujufujwénipjwlb qlGwhwwnnidp
L wylG) (nuotipnt hwdwn: Un fjudpnid pGngpyyned GG hGnbpulbtinn,
Jwuwh ubpnnipjwb gnpéwyhgltpp, pGunpwlph ufuwp b wyG: Jw)-
JwpywjhlG gnigwlh0bpp GnyGwbu (phGnud GO pwgwpédwy, hwpw-
pGpwywb Ywd dhoh:

Pwgh hwdwygnipjwl dhwynph plngpydwb nt wpnwhwjndwb
4lhg, yphdwhwagpwlywb gnigwbhGbpp nwuwlwpqbiint hwdwp og-



tnwagnpéynid GG dh 2wpp wy swthwhhG6n:

Nwuwywpgiwb Yuplnp swihwbhy £ Gwb dwdwOwyh gnpénlp:
Unghw-inOwnbGuwywl GpbnypliplG no qnpéplpwglbipp  wpuw-
hwjnynid G0 dwdwlwyh npnpwyh wwhh Ywd npnwyh dwiwlw-
Yuwppowbh yhtdwywqpwlwb gnigubhG6pned:

Uty Ywd Gpynt nwunudlwuppdnn opjhynbtph wwwnmlywlbhne-
pjnLihg Ywpudwdé™ wnwnpbinnud GG dGhwopybliinwyhl L dhoopybiliinw-
JAl gnigwlbhG6n: Unwohl fundpp pGnipwagpned £ oGy opjtywnn, Gpy-
pnpnp utnwgynid £ Gpyne wwpptp opjGywnGGpp plGnipwgpnn wp-
nyntbpwyhG dténigyntGhtph hwdwnpnuihg: Uhpopjtiyunwihl gnigw-
GhoGGpp Gywpwagnyned G0 hwpwpbpwywG Ywd dhohl dGénLpynLl-
GGph nGupny:

Swpwéwywb npnawyhnipjwl nbuwlynitbhg™ yhawywgpwywh
gnigwbhbbpp thGnud GG plnhwlnn nwpnwdpuypl, npnlp neuncd-
Gwuhpynn opjtywnp (GpLnypp) plnipwgnnid GG wdpnng Gpynh
Gwuwnwpnd, Ywa 2&ghnbuy L ynhuwy, npnbp hwiwwwwnwufuwbw-
pwn YGpwpbpnud GG npnwyh nmwpwéwpowbbbphl Yuwd wnwGdhG
opjtlywnbtnha:

4.2. Pugwpdwl vbénipjnLlGabip

Jdhdwlywqpwwb gnidwpwihb pGnhwbpwlwb gnigwbhpbbpp
wpunwhwynynd 60 pwgwndwly dGonipiniGlbnny, npnlp plnipw-
gnpned G0 hwuwpwywywhb Gpbnyplbiph L gnpéplGpwgltph swihbpp
nwpwowlwl b dwiwlwlwihG npnpwyh wwjdwbbbpnud: Pwgwp-
dwy vtéonipncGbtipp (hGnwd 60 wohwnwlwl L gnedwnuwhl,

UGhwwnwlw6 pwgwpdwl gnigwbhlbpp unwgynid GG wOdh-
pwlywbnptlh ypdwhwapwywb nhunwplydwl pGpwgpnitd’ npwbiu op-
JEYnGEpp wyu Ywd wyb hwdwygnipjwl wnwbdhG shwynpbbph pw-
Owlwywb hwnlwbhG6ph swhbpt wpnwhwjnnn pwgwpdwy vb-
oncpynLGbtin:

AnudwpwihlG pwgwpdwly dténpynlGGhpp pGnipwgpnud GG Yh-
swlywgpwywl nhnwpyiwb dte plngpywé opjtlyinbGhph hwiwy-
gnipjwl npnwyh hwwnwbh2h wpdtpbtph hwGpwantdwpp: Hhwlp
unwgynid G0 w'd nhnwpydwlb dhwynpltph pdh ninnwyh hwp-
Jwnpynudng, Ywd hwdwygnipjwlb wnpwldhl dhwynplbbph hwwnyw-
Gh2h wndbpltiph gnidwnpdwb dhongnu:

Pwgwndwl dGénpntGGGn0 wajwlbwlwb pytip GG, npnGp nLGGG
ninnwyh swihnnuywbnipjwh nt swithdwl shwynnpbtip: Ywfujwé un-
ghwi-inOGnbuwlwh Gpunypltiph nuntiGuuhpnepjw tnepynibhg L
Japnionipjwb Guwwwyhg™ Yhpwnednd GO0 plwlhwl, wuwydwlw-



buwl-plhwlwl, wndbpuyhl . wyfuwnwlph swihdwl Shwdnnltp:

POwywb 66 Yynsynid swihdwb wybwhuh dhwynpbbpp, npnGp hw-
Uwwwwnwufuwbned G0 ntuncdGwuhpdnn Gplnyph pwlwb hwwnyne-
pJnLGOGph0 L wpunwhwjndned GG Gpywpnepyw, dwybptup, dwjw-
Lh L wy| Ghwynpbtipny Yuwd Gplnyph (opjtywnh) dhwynpltiph pw-
Gwyny: Uhpwqgqwjhl wpwlwnhlywjnd ogquwgnpénid G0 swthdw
wjOiwhup pOwywb dhwynpbbip, hGswhupp GG° wninGOw, YhindGunp,
pwnwyntuph OGwnn, funpwlbwpn dtwnp, dGunp, dnnG, Yhpngpwy, thinp
L wyb: (Lnylb dwiwlwywpowdlnid, ophGwy, wpunwnpybp £ 90
dipn yywn/dwd ki ayunpwtGbpghw, 30 910 wninGhw Guyp L 60 dipn fud
qwgq L wy 0):

Qwihdwl plwlywb dhwynpGtph fudphlG G0 wwwniwbnd Gwl
wuwjdwowywb-pGwlwb swthnpnzhsbGbpp, npnlp oquwgnpéynid Ga,
Gpp wpunwnpwGph nplk nbGuwyb ntGh dp pwlh wrwGdbwhwwnyne-
pjntbbtn: Lwbh np swihdwO pGwywb dhwynpbGbpn wpwnwhwjn-
Jwé wpunwnpwlpbbph wmwppbp pwlwlybtph yGpwpbpjw; ndjwi-
GGph gnudwpnidb wOhdwun £, uywennuywb shwbdwb Gwlwynte-
pjwl wpwnwnpwlpGtph pGnhwlnep dwdwip unwlwint Guwnw-
Yny yhdwywanpnipyntlintd ogunwgnpénid GG swithh wwjdwGwywG-
plwlwb dhwynpbtpp: Un nbwpncd, wnwohb htpphl, qunlnid GG
ptipdw0 gnpéwyhglbpp, npnGp wpwnwhwjnnid GO0 twppbip wpnw-
npwlpltph swihdwl pOwlwb Shwynpbbph hwpwpbpwygnipyncbh
puin nplt hwwnwbhh (uywennwywb hwwnynpyntGGhph, wfuw-
nwwnwpnipjwl, hGpbwndtph L wyh): Unwgywd qnpdwlyhglbtinh
dhongny pninp wyn wpunwnpwlplbph wgw) hwinywbh2h wpdtip-
GGpp pGpynud 60 06Y wpnwnpwlph (nph pOwlwb dhwynpp pG-
nntawé £ npwbu swihh wywjdwbGwywb dhwynn) wwjdwbwlywo-
plwywl dhwynpbbph: Swpwunbuwly wpnwnpwlph pGnhwbnenp
Swywih hwdqwpyiwl hwiwp swihowd wywjdwlwywb-phwyw
UhwynpOtph oqunwgnpéniip whunwh sk:

Gppbdl swihowl dbYy dhwynph ogquwgnpénip pwywpwp sk
nplt Gpbnyp W qnpéplpwg pbnipwgntipnt hwdwp: UWnwhuh nbwpb-
pnid hwny t 1hGnd oquwgnpétip ShwdwdwbOwy Gpyne Yud wybih
swihdwb dhwynnbtp (ophGwy b GYwnpwtGEpghwih éwuub wpunw-
hwjwnynid £ yhinuwn-dwabpny):

Cniyuwjwlwb inbnbunipjwl wwydwbbbpned Ywplnp Goubwynt-
pinti L Yhpwnnipnth nGb0 swhdwl wpdbpwyhG dhwynpbbinn,
npnGp wnwihu GG unghw-nGnGuwlwb Gpunyplbph L qnpéplpwg-
GGph wpdtpwjhl (npwiwywb) qlwhwwnwlywbGGpp: Wuwbu, wg-
qwjhb hwhyltph hwdwlwpgnid YuplunpwagniG wpdtpwihb gnc-
gwlhyp, npp pGnipwannid £ Gpyph nbnbunipjwb pGnhwbnip quip-



qwgliwl dwlywpnwyp, 3LU-0 £ (hwiwfuwnb GEpphG wpnyniGpn):

Updtigpydwl pwpdp wnbGdwtph wwjdwabGpnid wpdtpwjhl gnte-
gwlhpbtph Jbpnednipjwlb b hwdwnpdwb gnpéplpwgnid wlhpw-
dtiuin £ hwpyh wnGt, np wyn gnigwbhG6pp nwnGnud G0 wGhwdw-
npGh (wohwdwwnbinGh): Wuwbu ophlbwy, Guwwwlwhwpdwn sk
hwaitdwwnb 2006 p. LU dténipynlp 1990 p. inyjwGEph hGwn, pw-
Gh np wpdnyph pnwlnwynipntbb wyn dwiwbwlywhwnywéntd
thnthnfudty £ 3wdwnpdtp hwitdwwnnipjwl hwdwnp (npuinbin w)l
hGwpwynp £) wlhpwdtizin £ gnigwbhGtph hwdwpyp Ywwnmwpbi
hwiwnnbh qGtpny:

UzuwunwOph swihdwb dhwynpGtpp pnoyyp 66 vwihu hwdh wn-
GG hGswbu dGnGwpynipjwl w2fuwwnwbph pnhwlnip wfuuncdbs-
np, wjlwbu b} wnwGdhh nbfulninghwywb qnpéplpwglbiph wfuw-
tnwwnwpnipintlp (dwpn-op L dwpn-dwdy):

QnpoOwlywbnud, wbhpwdtin nbintlwunynipjnitlp pwgwhwjnt-
(nt Gwwwnwyny, pwgwpdwy dténipyntGbbpp utnwOnwd GG hwywp-
Ywjhb Swlwwwphny, ophGwy hwadtyzrh hhdwb ypw.

Ci+T=D+Ce,
npntin’ Cr-p ywhniuwnG £ uygqplwlwl dwiwbwlwnppwbnid,
T -0’ dntinpp wyn dwiwlwlwopowbned,
D -n° dwfuup wyn dwdwlwlwpowlnLy,
Ce-0" ywwhnrunp dwdwlwlwpowbh YLinpoh:

Jdhswywaqpnepjnilnid pwgwpdwly dGénpyntGGGpp (wylnpth oq-
twanpéyned G0 nlunbuwywb yhdwyh L hwuwpwlwywb Ywbph
Gpunypltiph qupqugdwb gnpéplpwgh Jbpniénipjwlb L Ywhbfuw-
nbudwb hwdwp:

4.3. [wpwpbpwlwb dténipjnLGGbp

Unw0ahlb JGpgpwé, pwgwnpdwly uGonipnlGOtpp wlhpwdtiin
intintynipynLlhtin s60 rmwihu ntuncdbwuhpynn Gplnyplbiph L gnpé-
pbpwgltiph YGpwptpjwi: Mtpwbg hhdwb Jpw hwpdwpynid G0 hw-
pwpbpwywb dGénipynGhEpp, npnbp plnipwgnpynid GO hwdbdwn-
ynn pwguwndwy dtiénipynbbbph pwlwywlywb hwpwpbpwygnipjwdp:

h wnwpptipnipntl pwgwpdwly yhdwlywagpwlwb gnigwbhpGtph,
hwpwpbpwywb dGénpjntGbnld wéwlgjwp dténpjnlGbtp GG,
npnlp unwgynid GG ng pb Wwpg gnudwnpdwd, wy pwgwndwly vb-
oncpynLbbtph hwdwnpdwh dhongny, L wpunwhwjnned GG npnwyh
hwuwpwlwlwb Gpunypltph nu gnpéplpwglbiph  jnipwhwwnny
pwlwywywb hwpwpbpwygnepjntld: Iwpwpbpwywb dGénipjwl hw-



dwphsp gniyg b wnwihu hwdGdwwnynn dGénipynilp, npG wadwbnid
G0 hwpdbwnnt Jwd ppwghy, huy hwynwpwpp™ hwdtdwwndwa hhdp
Jwd  hwdbdwniwl pwqw: Ujuwhuny, hw2dqwpydnn hwpwpb-
pwlwb dGénipynLlp gnuyg b nwihu, pb pwGh” wlqwd b hwibkiwwn-
ynn pwgwpdwl obénipjnlp dGd npwbtiu hwobkdwwndwl hhdp pG-
nnibwé pwgwnpdwy vkénipyntGhg Ywd Gpw n"p dwub b Jugdnid:
?8340b0u YwlnG, hwdtdwwndwb pwqwb pGnniGyned £ 1, 100, 1000,
_D

Gpti hhdpp hwywuwp £ dGyh, hwpwpbpwywb dGénpynilp gnyg
E wwihu, pb pwOh wbqwd Lt pGpwghy dténipyntlp 066 pwquhlhg
Jwad npw np dwul E Yugdindd, L wpnwhwyngnid £ gnpéwygh inbu-
pny: 6pb hhipl pGnniGyned £ hwwuwnp 100-h, www hwpwpbpw-
Ywb dG6nLp)ntG0 wpunwhwyingnid £ winynubtipny (%), 1.000-h nbw-
pnid” wynndhGGpny (%), huy 10.000-h nGwpnid™ wpnntghdh GGpny
(*looo):

Swpwpbpwywb dGénpyntGbbpp Ywpnn 60 |hOG, Awdwlnid L
wwpwlne 0. 6pb hwdbtdwunynid G0 hwiwOnlG  dGénep)nlGGtpp,
www npwlp wpunwhwjinygnid GG gnpéwyhgltinny, wnnynuGtipny,
wnnapGbpny: Swpwbncl dénepyntbGGpp hwiobdwunbhu wodwbw-
Ywl hwpwpbpwywb dténipjntbGbbpp Yugidned GG hwikdwunynn
wijwlwlwb dGénp)nLblbphg, ophGwly  Gpyph  pOwysnipjwl
funnipjntlp’ Liumnjlujz, ptppwunynipjntlp’ g/hw b wy G:

QAnpotwywlnud Yppwrnynn yhdwlywgpwywb hwwnwbhh hw-
pwpbpwlwh pninp dGénpyntGGEpp Ywpbih £ unnpuwpwdwt) hb-
nlyw] inbGuwybbpph®

w) nhGudhyuyh,

p) wiwlwyhl wnwownpwhph,

) yiwlh Ywwnwpdwd,

n) Ywnenigywdph,

&) YnnpnhGwgiwd,

q) hGunkGuhynipjw,

£) hwitdwwnnipjwa:

NhGwadplwyh hwpwpbpwlwb gnigwbhzp (M38) wpunwhwjnned
Gplunyplbph dwlywpnwlyGGph thnithnfunipyniip dwdwlwyh plpwg-
pncd: UG hwadwnyyned £ npwbu vnjup Gplnyph wmwppbin dwiw-
Gulwpowbbbph Ywd wwhbph dwywpnwyGtph hwpwpbpnigyniG:
YhGwdhywih hwpwpbpwywb gnigwbhb6pt wpunwhwjngned GO
gnpéwyhglbpny Ywd ninynubtipny:

Ujuwtiu’



138 = PWIN GUNOWINZ_ (o)) 15 038 = Vi (%)
Pwghuwjhl gnigwlhy y0

Swqwpydwé dbénipyntlp gniyg kE innwthu, pb pwbh whqwd £ po-
pwghl gnigwlihzp gbipwqubgntd pwghuwyhl gnigwlhzp, Ywd npw
np dwub kE Juwginwd: 6pb gnigwGhyp wpunwhwjndwé E hwpwpbpne-
pjwip, www Ynsynid b wah gnpowlhg, hul tpp wyb pwgiwwwiny-
yntd £ 100%-nd, unnwgynid b wap nbduy:

OppGwy 2004 pwlwlhG gqnpéwpwlp pnnupyt) £ 300 hwu-
wnng, huly 2005-hG" 330: MhGwdhywih hwpwpbpwywb gnpdwyhgp
Jwqdnud £ 1.1 (330/300), wdh wnbkdwp™ 110%, hGwnbwpwp dGYy nw-
pnud pnnupynudb wybiwgbp £ 10%-ny: dhlwlbuwnlbnbuwlywb
ninpuinh pnpnp unipgtiyunGipp, ujuwé thnpp dGnGwpynipynibGbtiphg,
yGpowgpwd funynp YnGgtinGOtipny, qnpénclbnipjwl hGnwGywpw-
JhG wwbGGpp pun wju Ywd wyil swhwOhh Yuqibihu, hwibdw-
wnnd GO ppwlywb Gwsnwdlbiph (hwuwlbih) wpnynbpbbpp wyG-
Ywiynn dwywpnwyh htwn: Wn Guwwwyny npnznid G0 wiwbwhG
wnwownpwlph L wwbh ppwlwlwgiwl hwpwpbpwywb gnigw-
Gh2Gtpp:

Mwlwiht wpwownpwlph hwpwpbpwywa gnigwlhop quihp
dwiwbwywnpowbh hwiwn wwlwdnpgwéd dwhwpnwyh (yiq) hw-
nwptipnipyntla b gnigwlhzh Gufunpn 2nowh dwlwpnwyhG (ys).

MU3S = 8nigwbhy, wwlwynpgwd (i+1) - pn dwdwlwywnppwbnid

(%) Yua'
8nigwlhy, hwulnidk i-pn dwdwbwlwznpwbnLd

mu3g = Yt (%):

Mpwbh Juunwpdwl hwpwptipuywb gnigwGhzp pOpwghy dwdw-
Gwywnpowbh thwutnwgh Gqwadwl dwywpnwyh (i) hwpwpbipne-
pinLll b wwlwdnpdwé gnigwlbhzh dwlwpnwyhlb (ya) wyn Gyl
dwiwbwywynowlney.
8nigwlhy, hwulnudk (i + 1) - pn dwiwbwlwppwbned

myu38 = :
8nigwbh, ywlwynpdws (i + 1) - pn dwiwbwlwpnppwlnLd

(%),

Yuig®

M8 = 2L (0)
W
OphGwy nuObOp hbnlw ndyuibbpp $ppdwjh  dGrGwpyne-

pjntGbGph yGpwpbpjw) (nG'u wnyniuwy 4.1)



UrynLuwy 4.1

Jwpwpbpwywb gnigwhG6ph hwqwpydwb ophGuwy

QbnGwp- Quuwnwgh hpwg- UpwnwnnpwGph Upwnwnpwiph thwu-
YnupyniGatipp | ywd wpnwnpwlph hpwgiwh wdh wnwgh hpwgywé sw-
$Shpdwynd  [Swiwyp 2005 p. (06] wiwlwjhG wpwyw- Jwip 2006p.
npwd) npwlpn 2006p. (%) (416 npw)
u 30 104 32.6
P 48.5 106 52.7
qQ 60 102.5 63.0

Npn26L (Phpdwyh hwdwn wdpnnonipjwap).
1. Mwbwjhl wpwownpwbph swithp pun wpnwnpwbph hpwg-
Gw0 dwywh wsh 2006p.:
2. Mwbh Yuwwnwpdwh nnynup pun wpnwnpwiph hpwgdw
Swywh 2006p.:
3. bpwgywdé wpunwnpwbph nhGwdhywih gnigwbhn:

Lncénid. Mwbuwyiht wowownpwlph hwpwpbpwlywb gnigwbhyn
unwbwpnt hwdwp nnynuwihl wpunwhwjnniihg wagbblp wpunw-
npwlph dwywih thwunwgh wiwlwht wpunwhwjndwbp: dhpdwjh
«U» atnGwnynipjwlb 104%-h0 hwidwwwwnwufuwbnud £ 31,2 610
npwy, «Py» dtnGwpynipjwlb 106%-hG" 51.41 010 npwy, huy «G» atin-
Gunynipjwl 102,5%-hG" 61,5 410 npwd:

Ujuwhuny’

w) wiwlwhb wewownpwlph swihp pun wpnwnpwlph hpwg-
dwl Swywh wsh 2006p. Yywqup®

Yy 31.2+5141 +61.5 144.11
mu3y "y,  30+485+60 1385

n) wiwGh Guwwnowl wnlnup” putn wpnwnnwieh hpwgtwa
swywih 2006p."
muay <Y1 - 32:6+52.7 +63 _ 148.3

' 14411 14411
@) nhGwdhywjh hwpwpbpwywb gnigwbhzp®

148.3
=== 0,
n38 vo 1385 1.0707 (107.07%),

Mwlwihlt wnwownpwlph, wwbh Juwnwpiwb L nhGwdhlywih
hwpwpbpwywb gnigwbhGGpp dhole gnynipynilG nbh thnfuwnwné
Juw.

=1.0405 (104.05%),

=1.029 (102.9%),

38 =MU3I8 x MY38:



Lwnnigwdph hwpwpbpwywb gnigwbhGtpp (U38) nLuntilw-
uhpdnn opjGyunh Ywnnigwéph dwubtiph hwpwpbpnipyniGGtnba GG
wdpnnohl.

438 = 8nigwlhyp (pGnipwgpnid b hwdwygnepjwl dwup)

8nigwlhzp (pGnipwagnnidt wdpnne hwdwlygnipynilp) '

bwnnigywéph hwpwpbpwlywb gnigwbhp hwdwpybihu wd-
pnno 2f; pGnniGnud bGp nputiu hwobdwnnipjwl puqw L gunGnud
wnw08hb dwubiph nmGuwywpwp Y2hrep (di) wdpnnoh GUwwndwdp’
_
X
OphGwy™ puwn Grwiujwybbpp 33 plwysnipjwl npuwiwlwb GHw-

untinbtiph YGpwpbpjup (1999-2000 pp.) Ywl hGwnlyw) wndjwGGpp
(91 pn npwd) (nb'u wnyniuwy 4.2).

di 100%

UnynLuwy 4.2
33 pOwysnipjwl npwdwlwb GYwinunlbpp 1999-2000 pp.
Gnwdujwylbn LOnwukGp
Swph I Il I \Y;
1999 117.4 133.2 160.4 216.0 627.0
2000 125.6 138.3 1914 243.0 698.3

Juwpwnytp plGwysnipjwld npudwlywb GYwdnwnbbph Ywenig-
Jwéph hwpwpbpwywb dGénpntGGEpp  jncpwpwlsjnip tnwipniy,
puwn Grwdujwyltiph:

Lniénud. 3wpdwpyblp npuwiwywb GwdanunGbph uwrnigywéph
hwpwpbpwlwb dténipyntbGEpp 1999 L 2000 pp.

1999 p. 2000 p.
d|=m~100%=18.72%; d|=@-100%=17_99%;
627 698.3
G =02 100% = 21.24%  di = oo 100% = 19.8%
627 698.3
=094 100% = 2558% ;= ¥ 100% = 27.41% ;
627 698.3
d|v2ﬁ'100%=34.45%; dIV:£'100%:34.8%:

627 698.3



Swowpyjwéd Ywenigywéph hwpwpbpwywl dténipyntGGhpp
GtpYywjwgywd G0 wnyniuwy 4.3-nL0:
Unyniuwly 4.3

Apwiwlwh GYwaninGbph Yurnigywépp 33-nLd
1999-2000 pp. puwn Gnwdujwlabph

Mwiwywb GYwdninbtph
Grwdujwy wnbuwlwpwp Yzhep (%)
1999 p. 2000 p.
| 18.7 18.0
Il 21.2 19.8
1] 25.6 27.4
\Y 34.5 34.8

Uryniuwyh ndywGGpp yywynid GG, np ntuncdGwuhpdnn npwdw-
Yl GYwdniinbtph wGuwlwpwn Y2hrGtpp ophGwswihnpblt widnid
G0 wnwoehl Gnwiujwyhg dhGsl snppnpn Grwduywyp:

UnnpnhGwgiwl hwpwpbpwywb gnigwbhbbpp (438) plnipw-
gnpnud GO0 hwiwygnipjwl wnwGdhG dwubiph hwpwpbpwygnipyniln
npwbtiu hwibdwwnnipjwl pwquw plnnibdwéd npwbghg nplt dkyh
GUwwndwdp: Unnpnhlwgiwl hwpwpbpwywb gnigwlhyGhpp dhl-
Gnyb swihdwO dhwynp nlbbgnn pwgwnpdwy dGénipnlGltph hw-
pwptipnep)nLGGtp GG, npnGp wpwnwhwjnynid GG tinnynuGbpny, wpn-
Uph aGpny (ng waywlwlwh shwynpbbpny).

U38 = 8nigwlhy (pGnipwgnnidt hwdwygnipjwl i-pn dwup)

8nigwlhy (pGnipwagnpnid £ npwbiu hwibdwundwh
pwqw phnpdwé hwiwygnipjwb dwup)

Unynpwpwp npwbu hwibdwwnnipjwl pwqw pGunpgnud £ wyl
Gwup, npG ncbh wepwybjwagnylt nbuwywpwp Yohep wd Gwfu-
pbunpth £ mbnbuwlwb (unghwiwywb) nbuwytnhg: UpryniGpnid
npnaygnud £, pb nppw”G YunnigywépwihG dhwynp b hwiwwwunwu-
fuwbnid pwghuwjhG Ywrnigywéph aty dchwynpha:

Ophlwy™ 33-nt0 2002 p. (hwg. dwpn) nbnbuwywl wynpy
plwysnipjwlb dhoht nwptlwb pyh yGpwpbpjw) nbGbp hGunlywg
njwGbpp.

nbnbuwywb wyinhy phwysnpyntl ..ooeeeeeeeeeeeiieene. 12401,
wjn pyncd

Lo {0011 [T T ] ] SR 1106.4,
gnPSWNLPYOEN. . 133.7:

Swqwpytiy” pwlh® gnpdwignipy £ pGuaned 33 nGnbuncpynilnd
wukb 1.000 gpwnywébbpha:



Lniénid.
1337 )
l4%8—m-1000_121.
Lywlwyntd £ nlGunbuncpynilnd gpwnywé jnipwpwbsnep 1000
dwpnntb pGuGnud £ 121 gnpdwqninly:
hGuGGuhynipjwl hwpwpbpwlwb gnigwbhG6pp (P38) plnpw-
gpnid GO wnyjw) Gplunyph nwpwéwénipnilp Ywd qupqugdw
wuwnhdwbp npnwyh showywypnid.

_ 8nLgwlhy (pGnipwannidk A tiplingypp)
B 8nigwlhy (pGnipwagpnidt A Gpbnuyphnwpwéywédnip)nilp)

Ophlwy™ wrynuwly 4.4-ntd Gepyuwywgwé GG ndjwbbpp 33
1998-2002 pp-hb plwysnipjwl pGwlwb wpdh yGpwpbpjwy:

Unyniuwy 4.4
33 pGwygnipjwl plwlwh awpdp 1998-2002

h38

s PGWUsnLRJWG Plwysnipjwl pGwlwb pwndp

wnb- (hwq. dwpn)

pubnp ?#LL”Q“[’}?“‘““')J Stuwettnh phu| UWwWetERh | Plulud
4. fuinn nh phYn phup huwyt wdp

1998 3798.2 39.366 23210 16.156

1999 3803.4 36.502 24.087 12.415

2000 3802.4 34.276 24.025 10.251

2001 3212.9 32.065 24.003 8.062

2002 3210.3 32.229 25.554 6.675

JdbpnGzjw wndjwGbph hhow ypw wwhwbpyned £ npnptp pGwy-
snipjwb 6GGnh, dwhwgnipjwl L pOwlwb hwybiwsh hGukGuhyne-
pjwl hwpwptpwlwb dténipynibbtinn:

Lniénid. PGwysnipjwl plwlywl Jbpwpumwnpnipjwb hGunbGuh-
Jnipjwl hwpwpbpwlwb dténipjntlp npnpGint hwdwp wyn qnpépl-
pwglbiph pwgwndwy dGénipntGGGpp hwpwpbpblp pGwysnipjwl
pGnhwGnip pyhG hwgqwn dwpnne hwdnd (wpunwhwjnjwdé wpn-
ahLGtpny):

Ujuwtiu, 1998p. 6G0nh hGutGuhynipjwl hwpwpbpwywb gnigw-
Gh2p YLhbh' (39.366 / 3798.2) x 1000 = 10.36 %o,

Gwhwgnipjwlp (23.21/3798.2) x 1000= 6.11%e,
pOwywh hwybiwshlp (16.156/3798.2) x 1000 = 4.25%o:

LnyG uyqpnilpny hwpdwpyyned G0 phwysnipjwb™ wy tnwphOt-
nh pOwlywb wpdp plnipwgnnn hGuntGuhdnipjwlb hwpwptpwywb
utiénipynLGbtpp (nb'u wnyniuwy 4.5):



UrynLuwy 4.5
hPGuGGupynipjwl hwpwpbpwlwh gnigwbhabtpp

Plwysnipywl plGulwb wndp 1000 dwpnnt hwyyny
Swuntpyting POWyWG
OGJwéGtph phyp | UwhwgwéGhph phup hwybywsp

1998 10.36 6.11 4.25
1999 9.59 6.33 3.26
2000 9.01 6.32 2.69
2001 9.98 7.47 2.51
2002 10.04 7.96 2.08

Jwibdwwniwl hwpwpbpwywb gnigwbhbGtpp (338) plnipw-
gpnid G0 hwdwOnlh pwgwpéwl gnigwbhbGbph hwpwpbpneg)niln,
npp hwiwwwwnwufuwbnid £ Gnylb dwiwlwlwznowbhb Yud dwiw-
Guiyh Gnuyla wwhpb, uwlw)b nwppbp opjtywnGtph Ywd tnwpwéplt-
nh GUwwdwadp.

338 = 8nigwlhy (pGnipwgpniik A opjtilyunnp) :

8nigwlhy (pGnipwagpnii kB opjtilwnnp)

OphGwy® Gpywp wwphGtph pGpwgpntd oph quhbuqunnnuig
Lwnnow [6ntd Juquntd £ 991 4o°, huy Pwjuinid 23000 Lo
Npn2bL hwitdwwniwb hwpwpbpwywb dGénpntlp’ hwdbGdwwmdwh
hhdp plnniGtiny Lwnnqw [8h oph wwhbuwmwynpnidp:

Lniéned. 338 = 23000 =252:

3twnbwpwp, Pwjywy (Gnd 9ph wwhbuwnwynpndp 25.2 wlqud
wybh t, pwl Lwnnquw (GnLy:

4.4. Uhohl dténipnLGhEp

Jdhdwlwagpnipyninid  hwuwpwlywwb, wyn pynd” nlbunbuw-
Ywa, ghinwihnpdwpwpwywl, wpnwnpuwywb tpbngpltnb nuncd-
Gwuhpyned G0 pGnhwbpwywb gnigwbhpGtiph oqlnipjwdp, npnlghg
G0 0hohG vG6GnLp)nLOGENp:

Unghw-inGunbuwlwb hGnmwgnunneg)niGGtpnud yhgdwlywagpuwyw
gnigwbhGEpp qQGwhwndwl wikGwnwpwédwé dup dhohl dLbénL-
pJntG0 t, npp yhdwywagpuwlwl hwiwygnipjwl hwinlywbhoh pln-
hwOpwywb pwlwlwlwb pbnipwagphsh £ nbnh L dwiwlwyh npn-
2wyh wwydwbaGpniy:

UhohG dGénipyniOp yhdwhwapwywl ghnnipjwl Ywplnpwagnyl



Jwuwntignphwltphg £, pOnhwGpwywG gnigwGhpGGph hhdGwlw
aup:

Uhohl uGénpjwl nbupny hwqunyjwé gnigwlbhpp wnnwhuwyg-
nntd b Gwlwwnhy Gplnypltiph pnpny qétipp, mwihu npwbg pln-
hwOpwywb pGnipwgpphsGbpt pun wnpwbGdht nwwnwbynn gnigw-
(h206ph:

UhonG uG6npntGp wpuwwgninid £ wyb pGnhwbnepp, npp hw-
wncy £ hGnwgnunynn hwdwygnipjw pninp dhwynpGbphG: Iwdwy-
gnipjwl hwnlwbh2h wnwGdhb Shwynplbph wpdtiplbpp Ywnpnn GG
nwwnwOytb] hGswbu hhdlwywh, wybwbu £ ywunwhwlwb pwgiw-
phy gnnpénGGGph wgnbignipyjwh Ghppn:

Uhohl dténipyntGGEpnid dwpynd GG hwdwlygnipjwl dhwynp-
GGpp wlihwwnwywb tnwpptpneg)ntGGtpp: Hwlp wpnwhwjnnid G
Gpunyph wdpnne hwiwygnipjwlp plGnpny plnhwGnip ophGwsw-
thnipjwlG q6tipp: Un hwwnynipynilp Ywlfunpnanid £ dhohlGGeph og-
nwagnponuip yhdwywagpwywh ghinnpjwl hhdGwywb dGpnnh npw-
Ynid: UhohhG ubéonipynilGhbpp pwqdwphy G0 L pwlwlwwbu wpunw-
hwjwinnd G0 Jhdwlwgpwywb hwiwlgnipjwlb npnawyh hwwnyne-
pjntbGtn:

UhohGGGph EnipyniGh wyG £, np hwidwygnepjwl hwinlwbhoh ww-
nwhwlwb gnpénbGGEph wgnbgnipjwip wywjdwlwynpywd wnwl-
8hG dhwynpGtph 2Gnnudltpp thnfuwnwnpénpbb stignpwgynud GG
hwjywn ptipGind hhdGwywb qnpénGGEph wgntignipintlp: UhohGltph
plnpnonepynilOp wadhpwlwlnpbl Yuwywé b yhawywapwywb hw-
Jwygnipjwl hwdwubnnipjwl htwn: Uhohl dGénip)nilp wpuwgn-
(ntd £ hwwnwbhohG pGnpny dwywpnwyp 0hwyG wyb nbwpniyd, Gpp
hwdwnyynid £ pun npwyuwtiv hwdwubn hwdwygnipjwb tnwppk-
nh: UhohGGGph dGpnnp Yhpwrynid b judpwynpdwl dGpnnh htin
2wnuwywsé. bpb hwiwygnipntlp hwiowutn sk, pnhwbnp dhop-
Op wOhpwdtwn £ thnfuwphObp Ywd [pwglb] fudpwihG™ pun pwlw-
Ywuwbtiu hwdwubn fjudptiph hwgwpyjwéd dshehbGhpny:

Jdhdwywannipjnilnid gnpébwlwlnud oqunwgnpéynid GG dhohl-
GGph hGwnlyw| nGuwybGpp.

e pYwpwlwlywa,
hwnuinGhy,
tnypwswthwuwa,
pwnwlyntuwjh(,
funpwlwnn,
dwiwlwywagpwyuw,
wunhdwbw)h(,

Yuwrnigywépwjhb dbnhwlwd, dnnuwh:



UhghGGtpp (pwgh dtinpwlwjhg L dnnwjhg) hwzqwnpyynid GG Gp-
ynt Gnwbwyny” wwpq L Yprwé: dhdwlwagpuwlywb wypwynhyuwyned
wiblwwnwpwdéywé L Yhpwebih dup dhohl pqwpwlwywh k:

Uhohl pywpwlGwlywhp, npw hwwnynipjncGGtipp

UhohG dtonipyniOGEph wpwyb] nwpwéwé nbuwya £ dhohl
pywpwbwlwbp, npp hwadwnyynid t, Gpp dhohGwgynn hwwnywbh-
2h pGnhwbnip dwywip dLlwynpynid £ npwbu nwuntdGwuppdnn yh-
swywagpwywb hwdwygnipjwl wnwbGdhb wpdtiplbtph gnudwn:

Swuwnlwbhyn, pun nph hwqwpyynid £ dhohbp (Gwbwyyned £ X
Gawalny), Yngyned £ shphGugynn hwwnywbhy: UhphGwgynn hwwnlw-
Ghoh dténipntlGp hwdwygnipywl jnipwpwbsnip dhwynph hwdwn
Ynsynid b wlhhwwnwywb wpdbp L Gwlwyynid £ x-ny™ x4 X2 ...Xq:
Fwowfuwlwlnip/ndgn wihwnwywb wndtph Ynpyanwabepph phya kL
Gowlwyynid k fi-ny:

Lbwhujwé uyqpbwywb nduibbph plnyphg” dhohl pwpwlw-
Gwlp Yunnn £ 1hGG| wpq (sfudpundnpgwd) b Goeduwd (fudpundnmuwo:

Muwnqg dhohlt pywpwlwywbhg ogqunynid GG wyl nbwpniy, Gpp
hwuwnlwbh2h (%) jnipwpwbsnip wpdtpb nlbh dShwwnbuwly hwdw-
fuwywlnipncl’ sfudpwynpywé ingywGepny:

Gpt mpwé x; hwdwygnipjwl hwinlwbhoh wpdbplbpb GG x4 X2
...Xn, Uhoh0 pywpwlwlwbp npnadnid £ hwnlwbh2h wpdbplbph
gndwph L wlnwabtph pyp hwpwpbpnipjwip’

n

o XitXp b A%y S X" (4.1)
n n
npwnkn’ x; -0 i-nn hwwnlwbh2h wpdbpl k,
n—p" dhwynpltiph phyp:
Uwwgnyg. Fwiwlgnipjwl wlnwdlbpp thnfuwphGtbp dhohl
wpdtipny’

n

2 Xi

i=1 .
n

npinbnhg X =



OpphGwy”™ wnyniuwy 4.6-nud GEpYuwjwgywé GG inyywbbp™ 33-nLd
wpunwbbniwb wbwpd wnpnupGtphg Jowuwywp Gnipbiph dplbn-
tnpunwihbt wpnwbbunibbph dGpwptpjw; (1996-2002 pp., hwgq.
nnOGw):

UnynLuwly 4.6
Upunwbbwnnidbbpp wbwnd wnpynipltiphg 1996-2002 pp.
(hwg. w)
Swpbpykip 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002

Upinwltwnnln | 4591 445 | 164|217 | 30.3 | 17.0 | 21.0

Uryniuwyh ndyuGbph hhdwG dpw hwadwpytibp dhohlt pywpw-
Gwlwlh wndtpn:
Lnuénia.

n
i—‘; % 13.9414.2416.4+21.7+30.3+17.0+21.0
n

7 =19.214

Wuwhuny, Jwuwlwnp Gnipbiph wbwnd wnpjnipGtphg dpln-
(npunwjhlG wpwunwbbnnudGbph dhohlp pun twphbGbph Jugonwd
19.214 hwq. nnGOw:

Epp hwdwygnipjnibp wpnwhwjnynid £ Gnwbhy, pwnwOhy Jud
hGgw0hy pdtpny, dhphGh hwydwplyiwl hwiwp Guwwnwlwhwp-
dwp £ oquybip ywypdwlwywh dhohbhg (Wwjdwbwlwhb gpn): Npwbu
wwydwbwywb dhohlb Ywnbih £ pGunpb, hwiwygnepjwb guwblywgwé
wlOhwwnwywb wpdbpp” pwgwneting tgpwjht wpdtipbtpp: Uwyw)h
GwfupGunbih £ wyOwhup ywydwOwlwb dhohlp, nphg hwdwygnte-
pjwl whhwwmwywb wpdtipltiph 26nnudGGpp thnppwagnyGa GG: Mwy-
Jwlwywb shohlh ogunnwgnpéncip hbpunwglnid £ dhohl pywpwlw-
Ywlh hwzdwnyp’ Grwlbhy, pwnwlhy, hGqulhz pytipp nwpdbtiing
uhwahy, Gpuap L wyb (npwhg htitn gnpénnnipjntGlbp Yuwnwpbi G
wybh yyniphh t):

Oquwagnpétin wwydwlwywh dhohlGp® dhohl pYwpwlwlwbh
hwyywpyowb pwlwdélp Ywnpbih b GGplujwglbp hbGnbyw) wnbupny’

n

Z(Xi -a)

x==t _ 1a, (4.1w)
n

npwntin® a-0 wwjdwbwlwb dhohGa k,
X; -0 hwwnywbhzh wndtp t,
(xi — a) -0 ywjiwbwywb shohlGhg wohwwnwlwb wpdtipltph



2tnnuibeEnG GG:
OpphGwy punn wnyniuwly 4.6-h nywGGph, npnzGGp dhohl pyw-
pwlwlywlp® ogunwagnpébind wwydwbwlwb shohGh pwlwdlp:
Lniénud. Npwbiu ywjdwOwywG ohohl plwnpnd GGp a = 17:
UjGnihtunb hwpdwpynid Gop wbhwnwywb wpdtplbph 2GnnudbGpp
wwjiwblwywb dhohlGh wndtiphg (x; - @) L npnanLd wyn 2tinnudGhpp
gnLiwnp:
Muwnpgnipjwl hwdwp Yuqitlp hGunbywp wnniuwyn.
xi |13.9| 142 | 164 | 21.7 | 30.3 | 17.0 | 21.0 | gnLdwp
xi-a|-31] 28 | -0.6 47 | 133 0 4.0 15.5

Oquytiiny (4.1w) pwlwdlhg, Yuinwlwbp

i:157'5+17:19.214 hwg.wn:

Uonjwé dhohl pywpwlwlwlp

Uondwé ohohl pywpwlwywbp hwpdwpyyned £ wyl nbwypbpndyg,
Gpp Ypyayned G0 hwinwbhzh dGYy Ywd dh pwbh wihwwnwywb wp-
dtipOtip: Iwydwpyl hpwlywlwglbint Gwwwnwyny wndjwlbpp fud-
pwynpnid G0 nhuypbiun Ywd showlwjpwihl pwfudwb pwpptipny:

Epb nLOGOp nhuypbin pwpfudwb wpp

Xi X1, X2, «+vy Xp
fi fy, fo ..., fn,

www Y2rdwsé dhohl pqwpwbwlwlp hwywuwn b hwnywbhoh wp-
dtpltph L npwlg hwiwwwwnwufuwlb hwdwhuwlwbnipntGGbpp
wpwnwnpwibbph gnudwph b hwdwhuwlwOnep)nlGGEph  gnudwnph
hwpwptpnipjwlp’

n
Z Xifl
X:X1f1:xif2+ ....... J;xn f, _ i=1n 4.2)
+ ot +
1 2 n Z fi

npwnkn’ x;-0 hwwnwbhh wpdtipl k,
fi-0" ypyanudbbph phdp (Uz2hrp, hwdwfuwywbnipynibp):
Unwa&hh nbwpbpnd Y2hrGbpp Ywpnn GG GEpyuywgyb) ns pb
pwgwpdwly, wj hwpwpbpwywb dténpntbGbpny  (nnynultipny
Ywd dhwynph dwubipny):
Uonwé dhohl wpdtipp ngyw) ntiwpned Yplnnibh hbGnlbyw) nbu-
pp.



_ f
X=2, (Xi'z f

Jywd x=Y x; -d; , (4.2uw)

f
npnbn di = <=—:
punan g S

Swiwfu nbnbuwghnmwywb pGnyph fulnhpGtin (nwétiihu dheohl
wpdtipp npnztithu wlwbuynid GG hwwnwbhoh wpdtipGGph Y2hrGt-
np, sGwjwdé hpwywbnid npwlp wbhpwdtin Ga: Npwbu hGnlwbp
nw hwbqbiglnid £ hpwlwb ywwnytiph wnwdwndwbp® ufuwh:

GUpwnntlp, ophlwy, dGYy wdudw pGpwgpnid pwlly npynn
wywbnbGph pwfuntdb pun dGénipynlGGtph nGh hGwnlyw) wnGupp
(hwq. npwd) (nb'v wynuwy 4.7):

Unyniuwly 4.7

Pwly npYnn wywanbtph dGénipynlp (hwq. npwd)

UJwGnGlip 10 | 15 [ 20 | 25 | 30 | 35 | 40 | 45 | 50
UjwOnwwniGsp | 4 [ 10 | 156|119 | 22 | 14 | 7 6 3
Uryniuwyh wndywbbph hhdwb dpw hwdwpybp oGy wiudw pb-
pwgpntd pwly npynn wywlnbtiph dhohl wndtipp:
Lnionild. UhohG wndtipp npntint hwdwp Guwwnwywhwnpdwnp k
ogwnyt| Yzrdwé dhohl pwpwlwlywbh (4.2) pwlwdlng:
Swdwpybbph wwpgnipjwl hwiwp Juqiklp wnniuwly (nbu’
wrynctuwy 4.8), nph wnwoht untGwynid gpynid G0 wjwbnlbph 0b-
ontpjntbbbpp xi, Gpypnpn uncGwyned™ wywlnwnnibbph phdp f;
huy Gppnpnnud” npwbg wpunwnpwibGbpp x; - fi

UrynLuwy 4.8
Jwqwpyuwyhl wyniuwly

i i
Xi fi Xifi Zfi i zfl
1 2 3 4 5
10 4 40 0.04 0.4
15 10 150 0.1 1.5
20 15 300 0.15 3
25 19 475 0.19 4.75
30 22 660 0.22 6.6
35 14 490 0.14 4.9
40 7 280 0.07 2.8




45 6 270 0.06 2.7
50 3 150 0.03 1.5
COnwikOp 100 2815 - 28.15
Uonjwé dhohl pywpwlwywbp’
i:£105=28.15 hwg. npwu:

3twnlinpynl’ 06Y wiudw pOGpwgpnid pwby npynn wjwbnbtph
thohb uG6NnLpnLGp hwlwuwn £ 28.15 hwq. npwih:

Cun pwlwdl (4.2w)-h npnpnd GGp il hwpwptpnigjniGp

Zfi

iuJnLnuanLuLljlinl'n gniiwpnp (uyncb. 5),

Zfi
wylnihtwnl Yrdwé dhohl pywpwlwlwbh wpdtpp. wild hwjwuwp
£ 28.15 hwq npwa:

GEpb npdwé £ dhowlwypwihlb pwfudwb 2wppp b ywhwGeyned k
npn2tii OhohG wpdbtipp, www wlhpwdtin £ wlgnid Junwnb
npwlg YGuipnGGEph wpdtpbbphG™ utnwlwind nhuypbn pwpfudw
wnp: Uhowlwypwyhl pwfudwh awpph dhohl wpdtiph hwaqwpynt-
dp npn2 swihny nddwpwlnid £, Gpp wOhwyn G0 wnwehb dhowlwy-
ph uygph L 4tipehl dhowlywyph Ytipgh uwhdwbGGbpp: Un nbwpnid
wwjdwbwywbnptl plnnilnid GG, np wnwehl dhowlywyph Gplyw-
nnipyntlp hwywuwn b hwenpn dhowywyph Gplwpnipjwlp, huy Ybp-
ohG dhowluw)phlp® Gwfunpnp Gpywpnipjwlp: Wuwhund, JGpw-
Ywlbqbynid GG GgpwyhlG dhowlw)ptipp:

Oquytiiny Yznywé vhohl pywpwlwlwbh pwlwdlhg™ npnonid
Ghp dhohlG wpdtpn.

2 Xif

DIR
npwntn® x{ -p dhowywptinh YaGunpnGh wndbpl k:
OphGwy™ &dtnGwnynipjwl pwbynpbtph pw2funtdb puwin tnwphph
nLGh hGwnlyw inGupp (wnyniuwy 4.9):

(uncG. 4), nphg hbwnn x;

X = (4. 2p)

UnynLuwy 4.9
2tnlwpynipjwl pwbynpltiph pwpfuntdb pun tnwphph
Swnhpp Pwaynnhtph phyp
0hGsl 25 4
25-30 16

30-40 28




40-50 32
50-60 15
60-hg wybih S

LGnwdkap 100

Npn2Ghp pwGynpltiph dhohl wwnhpep:

Lnionild. PwGdnpGlph dhohlh wtnwphpp npnatiint hwiwp wOhpw-
dtin £ qunlGp wwphpwihG dhowlwyph YGGupnGh wpdtpp: Uju
nbwpntd wnwehl L ytpehl dhowlwypbph jwylnipynitbGbbpp wwjdw-
Gwlwlnptb pGnniGwé G0 Gpypnpn L Guhuwybpohb dhowlw)ptinh
(wjbnepjnLGGEphG hwdwuwn: SYwp opplwynid showywph Ythun-

nnGGGpp YL hGEG. wnwohl dhowlw)ph hwdwn 20+25 =225, Gpy-

25+ 30

npnpnp’ =275 L wyb: dbpohlG Ohowlwyph hwdwp

60+70

=65: Unwlnud GGop dhowywyph YGaupnGh hGnlyw wnp-

dtpltipp xj 22.5, 27.5, 35, 45, 55, 65:

Oquytiny Yprywé thohl wnpdtiph hwydwpydwl (4.2p) pwlw-
AdLhg npnpnid GOp dGrGwnpynipjwb pwGynplGtph dhohlG mwphpp
225-4+275-16+35-28+45-32+55-15+65-5 4100 41

4+16+28+32+15+5 100

UhowlwypwjhG pwzfudwh wpph hwdwnp dhohb pwpwlwywlp
Ywpbih £ npnat «OndtGunGGphy» ud «ywjdwbwywb gpn» uyqplbw-
yGwnh Gnwbwyny, hunlyw| pwbwdlny

> (L)
2 i .

npwntn’ xi -p chowlwjph YEGupnGh wpdbp t,
a-0" wwjdwbwlwb dhohGG £ (nGuwywbnptl pGupdnid
wjG phdp, nph hwowhiwywGnipynitGp wobkGwokesa k),
k-0" dhowlwyph (wylnipyncGh £ (GpywpnepyniGp):

Npny nbwpbtipnd a-wwydwbwlywb dhohlGp plGwnpbihu Yunpbih t
2tinytil wbuwywlnpbb plunpwé pdhg: Gpb fudptiph phdp YeGwn L,
Gwwwnwywhwpdwp bt a-ywjdwbwlwb dhehGa pbGunptp shelbwphyp’
hwpyp swrlbiny hwawfuwywbnipjnilp. unwgyned £ uhdGunphynt-
pjnth «O» YLGwnh GUwwndwdp, L hwdwnybbpp nuebnud GG wybih

X =

i:

k+a, (4.3)



wwnpq:

OpphGwy™ d6Yy wdudw pGpwgpnid pwOy npynn wywlnbtiph pwp-
funtdl puin dhowlwpbiph ntbh wryniuwy 4.10-nud GEpYuwywgywé
nbiupn:

Unynruwly 4.10

UJwanGtiph pw2funtdb punn dhoww)pbiph (hwq. npwd)

UJwCnGlp | 10-14|14-18|18-22|22-26 | 26-30 | 30-34 | 34-38 | 38-42 | 42-46

Uywlnwuwnt-
Gbph phup 5 10 15 18 21 14 7 6 4

Unyntuwyh ndywiGtph hhdwb ypw hwqwpyblp dhohl pwpw-
Gwlwlp® dndGGuinGGph GnwGwyny:

Lniénid. Lnednudp wwpgbighbpnt hwdwp ogunyblp hwpdwnyw-
JhG wnynuwyhg (nbu™ wnyniuwy 4.10.1):

Unynruwly 4.10.1
UndkGunGbph inwGwyny dhehl wpdbph hwadwplyp

utnctr | et Mo | oo | X032 | X(-a
Xi phup f Xi k k
1 2 3 4 5 6
10 -14 5 12 -16 -4 -20
14 -18 10 16 -12 -3 -30
18 -22 15 20 -8 -2 -30
22 -26 18 24 -4 -1 -18
26 - 30 21 28 0 0 0
30-34 14 32 4 1 14
34 - 38 7 36 8 2 14
38-42 6 40 12 3 18
42 - 46 4 44 16 4 16
CGnwdtGp 100 - - - -36

Lnisdwl hwonpnuywbnigjnilp hGinlywG k.
1. Npn2nid GGp dhpwlwyptiph YGGuipnGGeph wpdbplbpp’ x|
npp hwjwuwp b dShowlwjph unnphb L 4GphG uwhdwGGEph Yhuw-
gnLiwnhG (uncbwy 3):



2. COGnpnud GOp wwydwbwlwhb dhohlp® a = 28-p, hul dhow-
Yuwjph (wjlnipjnclp k = 4:

3. Npnpnud Ghp dhowlwyptiph YGGunpnGGtph wnpdtpbtph wwp-
pGpnipyntGGGnpp ywjdwbwywb dhohl wpdtphg (uynLbwly 4):

4. Npnnud Gop wwpdwlwlwh shohlhg YGGunpnGGEPH wpdtp-
GGph wwpptpnipyntGbbph LW npwGg (wybnepnbGGph hwpwptpne-
pjnLGGGnp (uynLbwy 5):

5. Uyntbwly 5-h wpdbplbpp pwqiwwwwnynud Gop wywlnw-
nniObph pyny (uyntlwy 6), L wpmynilGpltipp gnudwpnid, npp hwyw-
uwp t -36:

6. Oquytiiny (4.3) pwlwdlhg UndthGnGGph Gnwlwyny hwy-
Jwpynid Gap dhohG wpdbipp: Uyt hwwuwp Y hGh

_ 36
X=——--4+28=26.56 hwq. npwda:
100 q.-nn

Ujuwhund, 064 wdudw pGpwgpnid pwGynid npynn wywbnbtph
Uhohl wndtipp Ywqdnid £ 26.56 hwq. npwd:

Epp hwyinGh G0 fudpwihG shohGGEPG Nt hwdwfuwlywbnep)nLGGE-
np, untih £ npnatip pGnhwanip dhehlp:

fudpwjhlG dhohlp Ynsgynid £ wwpptGpwybbph dhohl pqwpwlw-
Ywh: LNYG hwnywbh2h wipnne hwdwygnipjwb dhohl pywpwlw-
Ywbp Yngyned £ plnhwbnep dhohG:

Glpwnptlp™ nplt hwiwygnipynitl pwdwlywé t fudptipnh, npnlg
wlOjwOnud 60 shwwinynn, Gpt jnipwpwlsjnip twppbpwly ywnlw-
Gnid £ apwylb 66Y fudph: CanniGGGp, np GpGp wpunwnpwdwubph wp-
fuwwinnnlGtiph dhohl wluwwnwdwpdp Yugdnid b hwiwwwwnwufuw-
OwpwnXy, X, X3 hwq. npwd (npwlp fudpwjhG dhohGGbknG GG):
CUnhwlnip dhohGO wju nGwpnid Y hGh wdpnng wpnwnpudwuh
pwOynpltiph wzfuwwnwdwnéh dhehlp:

CGnhwbnep 0hohlGh pun wfuwwnwywndh npnynd t Yzrwéd dh-
ohl pywpwlwywbh pwlwdlny

X f.
i:&, (4.4)
2
i -0 fudpwjhG dhohbGLNG &G,
i =0 wpnwnpwdwuph pwbGynpbtpph phya t,
-p’ pGnhwGnip dhohGp:
Ptnpty. Gpb S hwiwygnip)nilp pwdwlywd £ shwuinynn Sy, S

....5; udptiph, www plnhwnep dhohlp hwywuwp t fudpwihG dhohl
pywpwlwlwbh, Gpp Y2hrbepp fudpp 6wyw GGpG GG:

x|

npwnkin’

x| —



Uwuwgnyg. COnnilGGlp™ Sq, S; ....S; pwzfuwénipynilp, hGswbu
Gl S-p, npnlp GEpYwjwgywé G0 hbnlyw wnyniuwyny.

Fwfudwl hwdwfuwywbnipynbbbpp
XS, S, | .. S S
X1 P1 of l4 pit qot...+ 1= Ay
X2 P2 g2 I Pt Qot...+ = Ay
Xk Pk Ak li pit Qit...+ L= A
pin. |INy=2Zpi| No=2Zq; | - Ni=X | N4+ No+...+ N= A

THunwplyws hwinubhzh fudpwhG dhehlGtnp YhGGE"
= _ 2. Xipi _ PRIN %o = 2 Xidi _ 2Xi%i, X, = 2Xil; .
! Zpi N, 2 ZCIi N, Pk Ny
Canhwhnip dhohGp YLhGh®
)_(:x1(p1+q1+...+l1)+x2 (p2+q2+...+I2)+...+xK (pk+qk+...+lk):
Ny +N, +...+N
_ (x1p1 + ...+x1l1)+(x2p2 +...+x2I2)+...+(xkpk +...+xklk)
Ny +Ny +...+ N
_ DIXiPi X0+t X,
Ny + Ny + ...+ N
tudpwjhG  dhohbGLph inpi =X{Ny, inqi =XNp, oy

> xili =XN,  wndbipltipp wbnwnpbiny (4.4.1) pwliwdlntd Yunw-
OQulp

4.4.1)

X1N1 +Xo N2 + -+ Xk Nk _ D %iNi |

_: . 4-5
X N1+ N2 +... + Ng >N (4.5)

Uhohl pupwlwlwGh hwwnynipjnbGtpp

Uhohl pywpwlwlwlb nibGh dwpbdwwnhlywlywb hwnynip)nil-
GGn, npnOp |hndhG pwgwhwjwinnid GG npw tnepynibp, npny nbwpb-
npned Ywplinp nbp G0 fuwnnid hwJwpybbp Yuwnwpbhu:

Nhunwnpytbp dhohl pywpwbwlwbh npnp hwnynepyntGGEpp.



1. 3wdwygnipjwl dhohl wpdtphg wlhwwnwlwb wpdbplbph
2GnnuibGph gnudwpp hwyjwuwp £ gpngh.

Swwnynipjwl dwpbiwwnhlywlwl wwywgnign hbnlyw(G k.

Z(Xi _Xi)fi =2 X fi—=2 X fi=x-2fi—- x> fi=0:

Uju hwwnynipynibp uinnighs pwyy £ dhoht pywpwlwlwbh hwp-
Jwpyh dawnnipjntlp npnztGnt hwdwp:

2. Bpbt pninp dhohGwgynn wmwppbpwybtpp thnppwglbbp Ywd
utiowgltlp vhLOnyG a hwuwnwwnnib pyny, www dhohl pywpwlw-
YwOp hwiwwywwnwufuwlwpwp Ythnppwlw Ywd Yobkdwlw GnuyG
pyny:

NLOGOp x; + a hwdwygnipynilp:

Uwuwgnigblp, np x; ta=Xxza:

3 (x; +a)f, _XxifiEayf Yxif . ay f _xta: @7)
2 2 X 2
3. 6pb xi hwwnywbhh pninp nwppbpwybbph wpdbpbbpp
thnppwgltilp Ywd dtéwgltlp a wlquwd, www dhohlp Gnyybwbu
hwiwwwwnwufuwbwpwn Ythnppwlw Jud YobEdwlw a whqud:

NLGGGp Xi Jwu x; - a hwdwygnepnilp.
a

8nijg tnwlp, np’ ﬁ:li:
a a
1
Z(Xi: a)fi _gzxifi _li (4 8)
DT

4. 65pb pninp Yzhnbtpp (hwlwfuwwbnepyniGlbtpp) thnppwg-
GGGp Ywd UG6wglklp a wlhquwy, www Uhohl pYwpwlwlywbh wp-

dtipp sh thnihntugh (YaGw GnuyGp):
NiGtGp xi(f—i) hwdwlygnipyniln.
a

wwuwgnigkbp, np’ xi(f—i) =X;
a



i 1
— X.(— —ZX. f
xi(f—i)=z @)zt ~%: (4.9)
a f 1Zfi
2, a
3Gwnlnipynil. Gpb pninp Y2hnGEna hpwp hwjwuwn GG, Yrrdwé
L wwpg 0hohl pywpwlwlwbGtpp YniGbGwh dhllnyyb wpdtipp:
5. 3wwnywbhzh dhohl pwpwlwlywbhg wihwwnwlywb wpdtip-
Gtph nilGgwé 2Gnnuiltph pwnwyniuphltph gnudwpp thnpp £ wa-
hwwnwlwb wpdtplbph gwbywgwé a pdhg niltigwd tinnuilbph

pwnwyntuphGbph gndwphg:
8nijg tnwlp, np°

Z(Xi —3)2 f; >Z(Xi —7()2 fi

Uwwgnyg.
Sxi—affi=>(x-x+x-af f =Y [(x, %)+ (x-a)]*f =
=2 [0 —xf +2-(x %) (x—a) + (x-a)’]f =
:Z(xi ~x)2f, +2()_(—a)2(xi ~x)f, +Z(>_(—a)2 fi =
=3 (x -x)*f + D(x-a)*f,
UyGhwpn t, np Yf(x,—a)’ -G, Y(x,—X)°f -hg b6 t
Y (x-a)’f = (x-a)*>>f dtonipjwip:

3twnbwpwp, hwnwbhh wbhwnwywb wpdtplbph Yuwiwjw-
Ywh a wpdtiphg nlbbgwé ptinnudlGhph pwnwyniuhlbph qnudwpp
ut6 £ Gpwbg dhohl pywpwlwlwbhg niGbgwd 2Gnnudlbph pwnw-

YntupGbph  gnuswphg Y (x-a)?f ywa  (x-a)®>f  dboni-
pjwdp:

Uju hwwnynipjwb hhdwb dpw Yupnn Gop hwdwpytp yGawnpn-
Gwlywh dndbGwp, npp pwtudwb pwpph pGnipwagphsl £ a = X-h
nbwpnid: IGnbwpwp’

> (xi =) f

W ==
2,
npwinbin’ k-G dndGOwnGGph Ywpql t (Gpypnpn Ywpgh
YEGupnGwywb dndkGunp nhuwbpuhw b),
w—0" k Jwpagh yaGunpnGwlwb ondtOun E:



4.5. Uhghl hwndnGhyp (GEpnwgGuwy), dhphGGERh wyi
nbuwyGtpp

Liwuwnh nlbGGOwiny, np yhdwywagpwlwb dhohlp wpunwhwjnnid
£ ntuntdGwuppdnn hwuwpwlwwb Gplnypltiph L gnpéplGpwgltiph
pwlwlwywh hwwnynipyntGabpp, Ywnplnp kE ahown plGunpbp dhohGGeph
aup” GioGny Gpunypltph L GpwGg hwnwGhGGph hnfuyuwwwyg-
JwénipjnilOhg:

Gpp Jhowlwagpwlwb inbntywuwnynipjnttl punn hwdwlygnipjwl
wnwbadhlt wmwpptpwybbph sh wwpnibwyned hwdwhuwywbnipyncG-
GGpp, wyp GGpYwywglnud £ npwbu npwGg wpunwnpwi® xf, ogunw-
qnpéynid t Yndwé dhohl hwpdnGhyh pwlwdlp: Ujn Guwwnwyny
Gowlwytlp M; = xfi, npintinhg™ £ :%: UjGnehGunb dLwihnfutibp

Yz2nywé dhohl pwpwlwywbl wylwbu, np welw x; L M; wpdtipOb-
nny hGwpwynp (hGh hwpdwpybp dhohlp, (4.2) pwlwdédlnid thnfuw-
nphbtind xfi wpwnwnpwip M-nd, huy f; hwdwhwlwbnipntGGbpp®
Mi/xi-ny: Upnyntbpnid YunwGwOp
i:ZM‘ _ MMyt My (4.10)
M, M, M, M
>t 4
Xj

—< +..+—=
Xy Xg Xp

npuintin’ x-0 hwunlywbh2h wpdtipGtpG Ga:

GlUpwnnblp® nLGbbp wwpwlpwwnbuwybtin, nnnbg qltina GG

Xi, X1, X2 ....Xn, LW hwyinGh G0 hpwgdwb gnudwpbtipp™ Mi-G:

Uhohl qhGp hw2dwnpyynid £ pwdwbbiny hpwgdwb gnudwpGtpp
hpwgynn dhwynpbtph pyh pw: hpwgdwl gnidwph wpdtipp hwjun-
Gh £ (hwidwphpsp): Ppwgynn ShwydnpGbph phdp (wbhwjn dEénipjnL-
Gp” hwywnwpwnp) npnzGine hwdwp wOhpwdtwn £ hpwgynn gnidw-
np pwdwlb] wnwGdht wwpwlpwntbuwyh qGh Ypw:

OnphGwy npn2tlp wwpwbph dhohl ghlp tptip pwnwpltiph hw-
dwp’ htnlyw nyjwGtpny (nb'u wyniuwy 4.11):

Unynruwl 4.11

Uwnw@pGtph dhehl qltpp

hpwgunn qnidwpp  [Ppwgdnn ShwynpGtph phup’

Lwnwp- | Uwpwlph ghlip (hwq. npwd) hwSwfuwywanipjnLGp
Ghip (hwq. npw) X; M; M;:x;




u a A A:a
P b B B:b
q c C C:c
sM=A+B+C | Y-A,B.C
" X, a b ¢

UwpwGpltiph dhohl ghlp pun hwzdwnlyws ndjwiGtph Yihbh®
A+B+C

A B C°

a b c

Uhohl hwpdnGhyh thnfuwntl dhan untith b hwzdwplt dhehl

pywpwlwlwbp, pwjg wbhpwdtywn £ uygpnid npnptp hwinywbhoh
wnw0dhlb wndtipltph Y2hnbbpp: Uy nbwpbipniy, Gpp Gplnyph dw-
Jwibbpp pun wnpwGdhb hwwnbwbhGEph (M = xf) hwwuwn GG,
oquwgnnpdynid £ ywnpg dhohlh hwndnbhyp, npp npnayned £

i:

(4.10.1)

pwlOwdliny:

OphGwy dtnGwpynipjwl nbnwdwuntd wpfuwwnned G0 n pw-
ynplGbp, npnlp ywwpwuwnnwd G0 nbunw G6ph Gnyb nGuwybbpp L
nLGGGO dhwnbuwy wpwownpwlp: Mwnpg £, np jncpwpwbgnipb hp
wnwownpwlpp Ywwmwpnid £ wnwppbp dwiybnbbpnid’ xq, Xz ....X,
opntd: Mwhwboynid £ hwpdwpybp wmbnuwdwuh wpwownpwlph Yw-
tnwniwl dhohl dwdybwnp L dGY pwGynph dhohl wpnwnpnnulyw-
Gnipyncbp:

Lnionud. Rwlh np pwOynpp wnwownpwlpp (pOnniGbGp wjG
npwbu dhwynp® g = 1) Juuwwpnid £ x opnid, www wpunwnpnnw-
YwlnipyntGp 0GY opnud (Ghwynp dwiwlwywhwunydwoéntd Yuwnw-

pwé wfuwnwbph dwup) Jugined k l(%) PwOynplbph dhohl
X on

wpwnwnpnnuywbnipjwb wpdbpp Ywpnn GGp npnztp wwng Bhohl
pywpwlwlywbh pwlwdlny

n o n
Swdwppsh gnuiwpp hwiwwwwnwufuwGnd £ 06y opnud pnpnp
pwOynplbph Yuunwpwé wpfuwnwlphl: Pwdwbbin wyl pwGynp-



GGph pyh Ypw, Juuinwbwbp dGY opniud dGY pwlynph Ywwnwpwd dp-
ohl wpfuwwnwlpp: “Yw, hp hGpphG, hwjwuwp £ wdpnnp wofuw-
wnwlph (g =1) hwpwpbpnipjwbp wnwownpwbph Yuwwnwpdwb dhohG
dwuiybwnhl (x), npp Gwbl nbnwdiwuh wrwownpwlph Yuwnwndw
dhohl dwiytinG t: Lwhh np nbGnwdwuh wpwewnpwlpp n- q £, UGY

opntd Juwnwpwd wuwwnwbpp hwywuwp 2 huy pninp pwGynp-
X
Geph 0y opnud  Ywwwpwéd  wfuwwnwlpp  Juqind  E

1 1 1 .n 1 1 1.
—+—+...+—, hbnbwpwp ==—+—+ ...+ —;
Xy Xg Xn X Xy Xy Xp,
1 1 1
—+—+ ...+ —
1_x X Xn .
X n ’

Swygwnytibp wyl dhohl dwdybwnp, nph pGpwgpntd pninp pwd-
ynpGbpp, wpfuwwnbing dhwuhl, Yywwnwptlb g6y pwbGynph wnwow-
npwlpp’

Ununnpwyh hwjwnwpwpp pninp pwGynplGbph Ynndhg a6y opnd
Jwwwpwé wpfuwnwbplb £ IGnbwpwp, Gnylb wuwnwlph Yw-
tnwnpdwl dhohG hwpdnOhyh dwaybiwp pninp npdwé x4, Xz, ..., Xn
dwadybwnGbph dhohl hwpdnhGhy dGoncpynLGa t:

Uty wy opplwy hwiwlywpgsny wpfuwwnnn Gpynt owbipwwnnp-
Gtphg wnwohlp 3 dwdntd dniinpwagpned £ 21 kg, huly Gpypnpnp 4
dwdnid 32 tp: Npnptitp wjl dwdwlwyp, nph pGpwgpntd GpwbGp
YydnLtwinpwantbb 105 t9” dhwuhb wpfuwwnbny:

Lnioénud. Unwohl owybpwwnnpl wpfuwwnb] £ x4=3 dwd L dntnpw-
apb n4=21 t9: Gpypnpn owbpwwinnpl wpfuwwnby b x;=4 dwd dnLn-
pwanbiny ny=32 tp: Gpyniup dhwuhl wpfuwwnbiny Ywpnn tha
dnLwinpuwagpb| n=105 to:

Lwfu npnpnud Glp owbtipwwnnpltiph dhwdwdldwbwy wfuwwmnbint
wpuwnpnnwywbnepynitlp’ 0GY dwind dhwuhl Yuwnwpwd wfuw-
tnwlpp.

MmNy 21,32 ;. g 1512
X; Xo 3 4 dwd

L wwyw n=105 £9 dniinpwgptiint hwiwp wlhpwdtn dwiwbwyp



n _ 105 105
LU 7+8 15
Xy Xy

Lowlwynid £ dhwuhlG wfuwwntind owbpwwnpltpp 105 top
Ywpnn EhG dneinpwgnb| 7 dwdndd:

X = =7dwu:

UhghG Gplnpwswihwlw
Muwng dhohl Gpypwswithwlywbp npnpynid £ hbnlyw pwbwélny

i:\/x1x2...xn :ani , (4.11)

huly Yznqwop’

x=2F5 X?X;z er1n = z{‘/n xifi (4.11.1)

pwlOwdlny, npwnbn x; -0 hwwinlywbhzh wndtp L,
fi -0° hwdwhuwywbnipynilp:

Uhohl pwnwynLuwjhl
Jwiwfu whhpwdtwnipnit £ wnwowlnid hwdwnytp dhohl
pwnwyntuwjhbn.
w. wwnq gudpwynpywé pwnph nbiwpntd’

(4.12)

4.13)

Uju dhohlp (wylGnptl Yhpwndned b nwnwbowb gnigwbhpGph
hwJwnpydwb hwdwp:

Jdhowlwqgpwywl wpwynplwynid ogunwagnpéynid &G Gul bip-
nnpn L pwnpdép Ywngh dhohGhtnp:

4.6. UhphGOtph hwwpyiwhb nwbOwyakpp

SOuntuwghnwwb hGnwagnunipynibGGtpniy, Jhdwlhwapwywb
Oynipbiph twydwl dwiwlwly wnwewlnid GG fuGnhpGtp, npnlGg
(nL6dwl hwdwp wwhwbeynid GO tmwpptip dhehGGtp: Uwpbdwwnp-
Juywh ypswywagpnipjnilp wunhdwbwjhb dhehlhg nnipu £ pbipnid
nwnptip dhohGGtp: Uunh@wbwihb dhohGG nLGh hGunlyw| nbGupp’



x|
I

ZX!‘fi _ ZX!‘fi Il
>t >t )

k-hG nwny wnwpptip wpdtiplbtn Yunwlwbp nwpptip dhohbGbn:
Nhunwnpybbp hGnlyw) nGwpbpp’
1. k = -1 nbwpntd Yunwlwbp Ynywé hwnpdnGhy dheohGn.

i:{zg_;fiJ - z:i : (4.15)

i
2 .
2. k = 0 wpdbtph nGwpntd unnwgyntd £ 1° nbuph wbnpnnt-
pinLlp, npp hwayt skGp Ywpnn:
Npwbugh npntbp X -h wndbpp, (nquphpintd Ghp (4.14) wpwnw-
hwjwinnipjntlp b whglnud uwhdwbh. Gpp k— 0-h, wyn nbGwpnLd

(4.14)

unwOncd GOp % inbuph whnpnnip)niG:

UGnpnanipyntlp npnwyh nwpdbbint hwdwp oquynid Glp Ln-
whwwh Ywlnbhg hwdwpphsp L hwjnwpwpp wéwbgtiny wnw-
ahG-wnwGdhG L wGglbin uwhdwGh, Gpp k— 0, LJuuwGwGp

Uznqwé dhohl Gpypwswihwlwbp’

= Iixix xS X (4.16)

3. k=1 wndbph nbwpnid Yunmwlwlp Ynqwé chopl pywpw-
Gulywlp

X = szff : (4.17)

4. k=2 nbiypntd unwgynid £ pwnwynruwihb dhohlp'

2
i:wfzzxif_fi : (4.18)

UuwinhdwlwjhG dhohGGtph hwpdwpyiwb pwlwdlbbpp Yunbih &
GGpYwjwglb] wnyniuwy 4.12-h nbiupny:
Nppwh 066 | k-G, wylpw 066 £ hwiwwwwmwufuwG dhohlp.
Xpuip < Xepy < Xpy < X

pwn :

Uju Gplinyypp Yngynid £ dwdnphunwnnipjwl ulgpnilp:

Swpg b wnwywlnd™ wnwbdhlG nbwpbpnid dhehGGEph n"p k-
uwlyhb £ wlhpwdtin Yhpweb: luGnhpp (néynid b niuntdGwuhpdnn



hwdwygnipjwb npnawyh yGpnednpywdp™ G G6Gny ncuntdGwuhpynn
Gpunyph pnwlnwynipjntbhg, wpnynilplbph  hdwuwnwynpdwl
uyqpnilpltiphg: UhohGGGph pGupnipynibp YhGh dhow, Gpb unwg-
ynn wpryntGpGGnh nGG0 ppwub inGnbuwlwb hdwuwn:

Unynruwly 4.12
UhphlGGtph nnGuwlGtpp

k-h Uhghlltph UhghGh pwlwdlp
wndtipp | wOjwbnwaGbpp wwpq YonJwé
n
X = - n ZMi
K= -1 3wninGhy y ! x=El_
i=1 X >t
i=1X;
Uhohl X =0TTx. — 3 f;
K=0 |tpypwswthwlywh X =R, X = [T x;

K= 1 Uhgh
pwpwlwyw
K=2 Uhgh

pwnwlyntuwjhG




QLNtu V

SuSuuuuu 8nksuuvhoueNe 64 3utuuu3ru AUGHUUUL
Jd6PLNESNHa3NkLE

5.1. PwudwG Ytawpnbh gnigwGhohtpp

Pwpfudwl YEGupnOh Ywplnp pOnipwapps £ ohohlG pwpwlw-
Ywlp (X):

Uygpbwlwb nyjwGtph 2wpph 0hohl wpdtiph hw2qwnpyowb hw-
Gwn Yhpwrynid £ ywpq dhohl pwpwlwywbh pwbwdlp.

n
> x,
x==1 . (5.1)
n
Pwfudwb pwpph ntwpnid Yphpwreynid £ Yrrdwé dhohl pwpw-
OwlywOp pwGuwdlp.

n
infi
i=1

X== (5.2)
Zfi
i=1

h wnwpptipnipyntd dhohl pywpwlwlywbh, npp hwqwpyynid t
ogwnuwanpétiin hwwnywbhyh wnwppbpwybbph pninp wpdtpGtpp,
dnnw0 L dGnpwOwh pGnipwgpnid GG wmwppbpwyh wnpdtpp, npp
Ywpqudnpdwé Juphwghnb 2wppntd gpuntiglnid £ npnawlh nhpp:

Pwfudwl dnnwb (Mg) nruntdGwuppynn hwwnwbhh wnwybi
hwdwfu ypybaynn wndtipb £, wyjuhlplt hwnywbh2h wb Lwppbpw-
yh, npp YnpYyGyned t wybih pwwn, pwl §yneubbpp: Lpwbwynid £ nhuy-
ptwn pwfudwh 2wpph dnnwb hwnywbh2h wylG wpdbpb t, nph hw-
swfuwlwlnipjntG0 wokGwakséa t:

Gpb npJwé bt dhowywjpwihl pw2fudwb wpp” hwjwuwp dhow-
Ywyptipny, www dnnwg dhowywypp YihGh wyb showlwpp, nph hw-
Swiuwlywbnepntbl wikwdbsh t, huy wohwdwuwn dhowlwptph
nGwpntd’ npb nlbh wiklwibs funnipjwlp: Iwdwuwn dhowlwypb-
nny pw2fudwl pwpph dnnwjh npn2dwl hwdwp hw2dwpyp Yuwnwp-
ynud £ (5.3), huy whhwlwuwp dhpwlywjptiph nGwpnid” (5.3.1) pw-
OQwalbpny:

fMo - fMo—1 (53)

° ° (fMo - 1:Mo—1 ) + (fMo - fMo+1)




npnbin’ Xy, -0 Onnwi dhowlwyph unnnphl uwhdwG E,
hyo =07 dnnwi| dhpwlw)ph (wylnipynilp,
fuo -0 Unnw dhowlw)ph hwdwfuwlwbnipyntbp,
fyvo—1-0 UhGsinnw dhowlw)ph hwdwfuwlwhnip)nilp,
fuvios1 -0 htwndnnuw dhowlwyph hwdwfuwywbnipynilp:

o fuo
Mo = h Mo Do 5.3.1
0~ XMO + Mo f f f f ’ ( b )
( Mo _ 'Mo-1 ) +( Mo _ 'Mo+1 )
hMo hMo—1 hMo hMo+1

npnbin’ Xy, -0 Unnwyp dhowywjph uygplwywb uwhdwah E, nph nbw-

pntd f/h (hwdwfuwlwbnipjwb L dhowwjph (wjbnipjwb) hw-

pwpbnpnipjnilp hwulnid b wnwybiwagneyb wpdtiph,

hmo-0 Unnw Ghowlwyph (wjlnipyncGa t,

hwvo-1-n UhGsdnnw dhpwlwyph (wybnipynilp,

hmo+1-” htitndnnw dhowlwjph (wylnipjnilp,

Mo-0" tnnui Showywyph hwdwfuwlwbnip)niln,

Mo-1-p° OhGsunnw dhowlw)ph hwdwhuwhwlnipyniln,

Mo+1-n” htitndnnw dhowlw)ph hwdwhuwhwbnipynilp:

OphOwy nbwnwGEph npwyp hGwnwgnunbnt Guywwnwyny dbnGwp-

ynepjnLlnud uinneqytp GG 100 nbwnwG6p (hGunwgnunnipjwlb nyjup-
Otipp GEpYuwywgywé GO wyniuwy 5.1-nLd):

UnynLuwly 5.1
Ntwnw| GEph npwyh uinngnudp
Nownw GEpp NhwnwGeph Uniinwyjwd
fudptph puwn Yzrh phup hwtwfuwlwhnipjnib
(@)
Xi fi S
1 2 3
40-50 4 4
50-60 6 10
60-70 10 20
70-80 16 36
80-90 24 60
90-100 20 80
100-110 12 92
110-120 8 100




Uhpwrtiny (5.3) pwlwdlp Yuwwnwnpblp dhowlwjpwhlt pwpfu-
Uwb pwpph dnnwjh hwdwnpyp hwjwuwpwhtn Showlwjpbph nbw-
pnLy:

Lniénid. Unnwjh npn20wl hwidwn Gwfu wlhpwdtn £ npntp dn-
nwy dhowlwjpp: OphGwynid nw 80-90 dhowlw)pl t, pwGh np nLbh
wiblwibks hwdwhuwywlnepynilp' f = 24:; Unnw dhowlwjph uwnn-
nhG uwhdwlp YhGh xwe= 80, hul (wylnpjntlp’ hyo=10, dnnwy Uh-
swlwjph hwiwfuwywbnepynilp® fy,=24, dhGsinnw| dhowlywjph hw-
Swhuwywbnep)nilp® fye1=16, hGwndnnw| dhowlwjph hwidwfuwlw-
Gnipyntlp fye«1=20:

UpdtipGGpp wntinwnptiny (5.3) pwlwdlnid juinwlwhp.

M, =80+10- 24-16 = 86.66 :
(24 —16) + (24 — 20)

Unnw0 Yhpwryned £ thnpdwghunwywl qlGwhwwnnidlbph dwiw-
Gwy, ophGwy™ Ynzhyh Ywyd hwgniunph VGG wwhwbownly niGtignn
swithubph npn2dwb hwdwn, hGsp hwadh £ wrbGynid wpunwnpnipjwG
Wwbwynpiwb qnpéplpwgnty:

Ubnhwlw (0hpGwphy): dwphwghnb wpph pGnipwgpiwl hw-
dwp oquwgnpdynid £ dholGwphyp, wyuhlpl™ ntuntiGwuhpynn hwun-
Gulhzh wnpdbpp, npp quiyncd b jwphwghnb Yupquynpdwé wnph
yGhwpnGnud: UppGwpedh Ywplbnp hwwnynepyniGb wyb £, np dbnhw-
Gwjhg hwwnmlwbhoh wnpdbplbph nlbGgwé ptnnudGEph pwgwpdwly
wndbplbph gnudwpp wybih thnpp £, pwl gwlywgwd wy) dtént-
pjnLbhg.

2| Xi - Mg | = min:

Epb Jwphwghnb 2wppp Yupquynpgwé £ L pwunugwé £ YaGwn
(2m+1) pyny wwpptiphg, dtnhwlwhl YyhGh YeGupnGh wwppp’
(m+1)-pnp: Gpbi 2wppp pwnfugwé t gnyg (2m) pyny wwpnpbiphg,
dtnhwlwl hwwuwnp £ Y&GupnGh Gpyne tnwpptiph wpdbpltGph Yh-
uwqgntiwnph(:

UtGw pyny wnwppbiph nbwpncd dGnhwlwb npnaygned £ hGnbyw
pwlwélny

Me= Xm + 1,

huy gntjq pUny tnwnptiph niwpntd*
Me= (Xm+ Xm+1) / 2:

UtnhwGwjh nhppp pwfudwG wppnid npnpynid b npw hw-
dwpny.
Nme=(n+1)/2,

npwintin’ n-p hwdwygnipjwb ShwynpGbph phyl k:



Thunwnpytlp dtnpwlwih hwzqwnyp fudpwynpwsé wpph hw-
duwp (pwfudwh wnp):

Uhowwjpwihl pwpfudwb wpph nyjuGtpny hGwpwynp £ npn-
261 wjh dhowlwypp, npnud qunnGyned £ dGnpwlwb: Utinhwbwjh d6-
6nLpyntlp npnaynid £ hGnbyw) pwlwdlny’

1
EZ fi — SMe—1
fMe ,

npuintin’ Xwe-0 dtinhwlwywb Showwyph unnnphG uwhdwa t,

hye-0" dGnhwOwywb showyw)ph (wjbnipyniln,

Sme1-0° UhGsuGnhwlwlywh dhowlwjptiph hwidwfuwywbnt-

pjnLGGEph Yninwywd hwswhuwlwlnepyndGa t,

fue-0" GEnhwOwywb Showywyph hwiwfuwwbnep)niOp:

Opphlwly ogquwgnpétiiny wnyniuwy 5.1-h wngywGbpp™ hwdwnp-

ytlp dbtnpwlwb: Utnpwlwlwl dhowlwjpp npnbint hwdwp w-
hpwdtwn £ npnpG, n°p dhowlwpnid £ Yninwyywéd hwdwhuwlwlne-
pjwl wpdtipp hwulnid 50%-h: Cuwnn Yninnwywsé hwdwhuwwbne-
pjntGGGph (uncbGwy 3)° npnpnid GOp dGnhwbwG, npp gnGynid £ 80-
90 dphowlwypnidt: Ujn nbwpnid dtnpwlwlwb dhowlwyph uwnnphG
uwhiwlp xwe=80 t, dhowlwjph [wjlnipjnilp’ hye=10, hwiwfuw-
Ywlnipjntlp fue=24, huly dhGsutnhwlwywb dhowlw)ptnh hwdw-
fuwywGnipyncGatpp Yninnwyjwsd hwswhuwywbnipinilp' Sye.1= 36.

50 -36

Mg =Xpye +hye (54)

M, =80+10 =8583:

Ujuwhuny, nbitnw|Gbph 50%-p 85.83 qpwihg ptipl k, huy dOw-
gwé 50%-p° swlp:

UtinhwGwG oguwgnpéynid £ wpmyniGwpbpwywb dGnGwpyne-
pJnLGOGpnLd wpinwnpwlph npwyh L wnbfuGninghwywb gnpéplpwg-
Gtpp yphswywagpwywh ytpwhulydwb dwiwbwy:

UhowlwjpwjhG pwpfudwG 2wpph dnnwb L dGnhwGwb Ywnbph E
npn2b qpuwdhyh dhongny (inb'u géwwywnytip 5.1): Unnwb npnayncd
E pun pwofudwG hhunngpwih. wjn Gywwwyny pGunpyned b wik-
Gwpwpép ninnwayyniGp, npp lnyjwp nbwpnid hwdwwwnwubuwbned
E dnnw dhowluwyphG: Unnwi ninnuGyjwb we ququpep dhwglnid GG
Gwhunpn nunnubywa Jepha we wGyjwhbn, puy dnnup nunnuGywa
dwfu ququwpp’ hwonpn nunnublyywa yepht dwhu wGyjwap:



QSwuwwwnytp 5.1

Unnuwjh npnanudp nbivnw Gph npwyp pw2fudwG hhuinngpwih
f dhongny
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Unwgywd hwnidwb Ytuinhg hotigywd ninnwhwjwgh L wpughu-
GGph wnwOgph hwwndwb Yanh wpughup YihGh dnnwG:

UbnhwlwG hwydwpyynid £ ynudnigwnhd Ynph oqlnipjwdp
(nbu” qéwwwuwinytin 5.2); Yw npndwl hwdwp uwlnnuyh ypw
qunlncd 60 50%-n, qniquhbn nmwbnud wpughultph wrwbgphl® Gho-
sb ynudnywwinpy Ynpp hwwnbijp: UbnihGnb hwwndwb Ytnhg hobig-
Onud GG nunnwhwjwg wpughubtiph wrwbgphG: Iwwndwl YGnh wpu-
ghup dbnhww t:

Wuwhuny, ywpqwynpwé hwiwygnipjwlb Shwynpltph pGnhwo-
pwglnn pGnipwqgnphsltpt G0 dhohl pywpwlwlwbp, dnnwb L dbG-
nhwOw, npnGp nLOGG hptlg wnwOdGwhwwnynipyniGatpp:

Pwfudwl YGhwpnGh hhdGwywb pbnipwqgnphsp dhohl pywpwbw-
Ywh £ Yw wnwbGdGwhwnynipynGh wyb £, np dhophl wpdtiphg pn-
(np 2tnnuibtph gnudwpp (npwlwb Ywd pwgwuwlw) hwjwuwp £
gnpnjh: UbinhwGwjh wnwGdGwhwuinynipyntGh wyh t, np ytpnGjwy 26-
nnuiGbph pwgwpdwy wpdtipGbph gnidwpp dqunid £ GJuquigni)Gp:
Unnwl hwnyuwbh2h wnwyb| hwdwfu hwbnhwnn wndbpl t:



QSwuwwwnlytp 5.2
UtnhwGuwjh npn2nidp Ynidnigwwnhy Ynph oqlnupjwdp

5
00 1 %

M

=]

t t t t T T Tt &,
5 6 70 80 % w0 10 120

Lwhujwd pwtunidp hbnwgnunbne Gywwnwyhg' wbwnp E plGunnk;
dbpp Goywé phnipwgphslbinhg nplt dGyp, Yud hwibdwndwb hw-
dwpn hwqwpyt| pninp bpbph ki

Pwhudwl uhdtwnphynipjwlb nbwpnid pnpnp Gpbp Wwpwdtbnpb-
pp hpwp hwjwuwn GG: Nppwb 066 £ 2GnJwénipntlp dnnujh L
0hoh0 pYwpwlwlwbh dhol, wjlpwl 066 t pwpph wuhdbGunphw(:
Ljwuwnbh wupdbGinpphwih nbwpnd dnnwih L dhohGh dhole twppt-
pnipjntlp dnunwynpwwbiu tiptip wiqwd qGpwquwgnid £ dGnhwGwyjh
L dhohlh 0hol Rwé nwppbipnipynilp.
Mg —X|=3:| Mg —X| (5.5)



5.2. Swunwldwb gnigwGhGtpp
L npwlg hw2ywpydwhb dtpnnbtipp

UhohG dtiénipyntlp niuntdGwuppdnn Gplunyph wdpnne hwdwy-
gnipjwl plnhwGpwglnn pGnipwaghp b Uwluwyl, pwpfudwb 2wpph
0hoh0 pywpwlwlwbp hwodwpybihu hGwpwynp st wywunybpwglh,
pb hwwnlwbhoh wnwGdhl wpdbplbpl hGswb™u GG fudpdwé GhohG
wndtiph 2nipep:

UnwG8hG nbwpbtpnid hwnlwbhh wpdtplGtpp Onn GG dhohG
pywpwlwywbhG, L npwbhg phs GG twppGpynid: Uu wywpwguwjnid
dhohGh oqlnipjwdp Ywpbih £ pwdwiwlwswh hpwlwb wwnybipw-
gnud unwOw] wipnne hwdwygnipjwl dwuhG: Uwyw)h, Gpp hwiwy-
gnipjwl wnwOdhb wndtipltpp htent GG 0hohGhg, hpwlwl wwwn-
ytpwgnid unwlw| G wohGwp £ 3Gnbwpwn wbhpwdtwn E niuncd-
OGwuhptbp ng 0hwyb dhohbp, wjlk hwiwygnipjwlb wnwnpptiph wpdtip-
Gtnh 2tinnudltpp Ghohlhg, pwlh np npwlg dhengny L wpwnwgny-
ynid tiplnyph nhwiGynphywlwb qupqugdwl nng gnpdplpwgp:

Pwfudwb pwppbinb niuntdGwuhptithu Yuwplnp £ npn26p hwnyw-
Ghzh wndtiplbiph fudpqwénipynilp dhohl wndtiph 2nipgp, npwlg
2tnwénipynilp L gnwénipjwl wunhdwlp: Swppbp hwdwygnt-
pjntbbtn Yupnn GG nlGGGw dhlbnyG dhohG dwlywpnwyb ne wyw-
L, uwywjilt nmwppbpdbl nwnwbdwb wunhdwbny: dbGpehlu niuncd-
GwuhpGnt hwdwnp yphdwywgpnipjwl wnbunipjniGnid oqunynud GG
nwwnwbdwb gnigwbhbtphg, npnlp pwdwlynd G0 Gpyne fudph
pwguindwly W hwnwpbnwlwd.

Pwgwndwly gnigwlhabtphG G0 JGpwpbnnud rnwnwGdwl puwiin,
uhohl qouyhl plinnidp, nhuwbinupwl W dhohl pwnwlniuuyhl pb-
nnLa.

Swunwliwl hwpwptpwlywb gnigwbhGEpG GG oughywghuyph,
Uhohl qduyhl pbndwl L Juphwghuwyh gnpowlpglbbnp: Iwpwptipw-
ywh gnigwbhGGpp hwqwpyyned G0 npwybiu tnnwnwbdwb pwguwp-
Adwy gnigwlhGbph L ohohl pqupwlwywbh hwpwpbpnegyniGGbp:

SwunwGiwb pwihp: Mwpquaneyld pwgwpdwly gnigwlhpp nw-
nwbdwb pwthG k (R): Wb gnyg E tnwihu hwdwygnipjwb dEswani)l
L thnppwanyG wpdtipGhph tnwpptipnepywl aténcpynilp L hwqwny-
ynud £ npwtiu hwnlwbh2h wnwydbugne)l (Xmax) b Gdwquignu)l (Xmin)
wnpdtipGbph mwpptpnipynt’

R= Xmax = Xmin - (56)

Swunwbdwh pwthh dGénipjwl hdwgnepjnilp Ywplnpynid £ inG-
nbuwywb gnpénibGtinepjul ugdwybpwlwb gnpéplbpwgnid, hs-
wtu Owl qhunwywl hGunwgnnipniGGtpnid: Ophlwly  wpuw-



npwGph npwyh unniqgiwl dwiwlwly wnwnwbiwlb pwhl oquw-
gnpéynid b wpnwnpwlwb gnpéplpwgh pw wwppbpwpwn wannn
wwwndwnbbpp hwyinbwptptne Gywwnwyny: Gapwnptlp plGunpynid
G0 dh pwGh nGnwO6p npnwyh dwiwlGwlywhwnywédniy, www Yw-
nwnynd G0 npwlg swhnwdGbpp: Unwgywéd ndyuiGbph hhow
ypw' hwpqwpyyned £ nnwnwbdwb pwthh gnigwlhyp, wjlnihbunl,
hwqwnyywdé wpnynilpGtph hwdwnpnepjwip” unbih b nwwnb] wp-
nwnpwlwb gnpéplpwglbinh ntidhdGbph YuwyniGnepyjwb dwuh:

Swwnwbdwb pwthh Yppwenipnilp gneply sk Gl pbipnepyniGlt-
nhg, pwlh np npw dE6nLp nLGp wipnnenipjwip Ywhujwé b hwnlw-
Gh2h Ggpwyhl wndbpltphg L hwydh s60 wrGYntd hwdwygnepjw
uwhdwbGEpnid nwwnwbynn gnigwbhzh pninp thnthnfunipyncGGepn:
NpLE 262vnwyh nmwwnwbned Yupnn b fuhun hinfubp mwnwbdwb pw-
thh 0GénLp)nLGp:

hhwpyt wljwlb] nw pbpnipynild wylpwb £ Shown sk, pwbh np
htiGg npwiny t wwpdwltwlwynpjwéd gnigwlhh Grwlwyndp® sw-
thgp Ggpwyhb YGuintph hGnwynpnipjnilp: PGwywlwpwp, nwnwb-
dwl neunudOwuppnepjwlb dwiwlwy sh Ywpbh uwhdwbGwhwyybp
dhwjb lnwwnwbdwb pwihh swthnidng: Uwlwjb nw sh pwgwnnid wyn
gnigwbh2h npndwl wOhpwdtunnipintbp L sh GubdwglOnid npw
Gowlwynipyntbp: Swnwbdwb pwihh hpwywb ptipnpynibp wjb hpw-
dhdwlh &, Gpp hwwnlywbhzh 2w thnpp L 2w 066 wpdtiplbbpp hw-
GG0wwnwé hwiwygnepjwl hhdlwywb qubqwéh wndtiplbpha® Yuw-
pnn G0 wwjdwlwynpyb]p gnin ywwnwhwywb hpwyhdwybtpny:
OphGwy™ wyjwy hwiwygnipynitlp Ywpnn £ wwpniGwybp wy”™ Gneg-
Gwliwb hwwnywbh20bpny odnjwd hwdwlygnipjwl dhwynplbp:
UWnwhuh nbwpbpnid nmwwnwGiwb pwthp tnwihu £ hwnywbhh wn-
swwnyjwd nwwnwddwl wiyhnninwd, L sh hwiwwwunwufuwbned
Gnpdwy swhGphG: Un wwwmdwneny dhGsL mwnwGiwb pwihh npnyt-
[0 wbhpwdbwn £ hwiwygnipnibp dwpnpbp wlndw nhinwnpyndbs-
nhg: IGnbkwpwp, pbl nwunwbiwb pwthp hwinlwbhh wnpdtpGGph
gnqwénipjwl Ywplinp gnigwbhp b, wjlnithwnbpd sh pOnipwgnpnid
tnwinwbndp uwywrehs Yapwny:

Uhohl qéwjhl 2Gnnud: Swpwwnbuwynipjwl Ybppniénipjwlb hw-
dwpn wOhpwdbywn £ gnigwbhy, npbG wpwnwgnih dLbwihnfujwd hwun-
Ywahh2h pnpnp twnwGnedGtpp b nw npw pnhwGpwglnn plGnepw-
ghpp: QLwihnfuynn hwwnluwbhyh nbwpnd whwp Lt pnywwnnbp, np
hwdwygnipjwl pninp dhwynpGtipp, wy] hwjwuwp ywjdwababpny,
nbnh L dwiwlwyh plGpwgpnd nlGGOwl qupgwgdwl npnawyh
dhwunbuwy dténipncG:

Spwiwpwlwywb £, npwbu wnwhuht wwydwbwlywbnptb po-
nnybp hwinubhzh pnnp wndtipltiph dhehlp, pwh np wjl npnaw-



yp swihny sGgnpwgbnud £ wwwnwhwlwb 26nnudGGpp Gplnyph quip-
qwgiwl ophGwswthnipjntlhg: Uhohlp wpunwgninid £ inpwé hw-
dwygnipjwl dhwynpGtph hwdwubinnipjwb nnhwhy swihp:

Uwlywjl gnynipjwb wwpdwbGaGnpp npnwyh wuinhdwlny wnwpptip-
ynud 60 hwowygnipjwl wnwbGdhla dhwynpltiph qupgqwgniihg, hGsh
hp wqnbgnipyntGb £ pnnlnd hwinwbh2h wpdtpltph ypw: UhohG
0ténipntGG - wpwwgninud £ wyn dhohl  wwydwbp: 3IGwnbkwpwp,
0hohGG pGnniGyncd £ npwytiu wlpnipjwb Y&GupnG, nph 2npep wbnh £
nLOGONLY tnwinwiGndb ne hwiinwbhoh windtipltph gndwiénepyncbn:

Swuwnwniibbph pGnhwlpwgiwl hwdwp wOhpwdtin t nhdbg
dhohlb dGénpjwl dtpnnhG, pun wnd thbwnpbp twwnwbnudbbph dp-
ohl dténipjnilp: Wnwhuh dhohlp Ynsyned £ ohohl qéwjhG 2Gnnid
(d), npp hwadwnyynid £ npwbiu ohohl pywpwlwlywbhg (X) wlhw-
nwlwb wpdtiplbph (x;) nlObgwé 2tinnudbbph pwgwnéwly wpdtipOb-
ph (pwGh np hwwnwbh2h wihwwnwlwb wpdtpltph dhoht wpdt-
phg niGbgwé tinnudlGtph gnudwpp hwywuwn £ gpngh) dhohbp:

Muwnqg 0hohlb qéwjhb 2Gnndp npnayned k

n
_ Zl X; - X|
d=H— (5.7)
n
pwlwdlnd, huy Ynywé dhohl qéwjhl 2tnnidp
n
lei -x[f
a:'=1n— (5.8)
2

Il
-

pwlwdélny:

UhohlG qdéwjhl 2Gnniip wwihu b hwdwygnepjwl wpdbplbph
gnywoénipjwl wunhdwbh pGnhwlpwgbnn pGnipwaghpp:

OpphlGwy nilGlp hGwnlyw] nyjwGbpp hwgwhwwnmhyuwihG Yneg-
wnnipwbbph pppwnynipjwlb L gwbjwé dwybpbuh Jbpwptipjug
(nG'u wnyniuwy 5.2):



Unynruwly 5.2

Jwgwhwwnhlwyhb Ynipinnipwbbiph pippwnynipjniGp

PLppw- Swlywd Uhgwlwjph
“ahay | M| Wonmon |t G- | e
Xi fi Xi
u 1 2 3 4 5
9-11 6 10 60 6 36
11-13 13 12 156 4 52
13-15 17 14 238 2 34
15-17 30 16 480 0 0
17-19 15 18 270 2 30
19-21 11 20 220 4 44
21-23 8 22 176 6 48
COnwdklp 100 1600 244
Unyntuwyh tnw Geph hhdwb dpw npnGp dhohb qéwjhb 26ndwh
wnpdtipp:

UhohG q6wjhG 26ndwb hwodwpydwb wignphpip hbnlyw) G L.

1. U untGwyh ngyuGipnyg npnanid Gop dhowlwyph YGGuinpnbh
wndtipp (X ) L gpwgnid wryniuwyh 2-pn uyncGwynyd;

2. Npnanud GGp dhowlw)ptinh YGGwnpnGGeph wpdtpltph (xi) L
hwiwwwunwuhuwb hwdwhuwlwanpntGGbph () wpunwnpwGtpp
(uynibuwly 3) L gnudwpned: Uinwlnud BGp™ > xif =1600 :

Swdwpynud GGp vhohlp Yrdwé dhohl pYwpwlwlywlbh pw-
Owadliny
2 xifi_1600 (g/hw):
> 100

3. Q6wyhh ptinnudp hwqwnybpnt hwiwn qulnud Gop hwnyw-
Gp2h dhowlwjpbiph YtGupnGGaph OhohlGhg niObgwd ptinnudGbph
pwgwpdwy wpdtipltpp (unLbwy 4):

4. 3wpdwnpynd GlOp Gnnuilbph pwgwpdwly wpdtiplGbph L
npwig hwiwwywwnwufuwb hwdwfuwlwbnipyntbGGph wpunwnpywi-
GGph gnudwpp (uncbwy 5): Pipqwdé ophGwynid wyb hwdwuwp £
244-h:

Uhohl qéwyhb 2tinnidp Yhwadh
il DX —X|f _ 244

S 100

?:

=244




Swdbtdwwnbiny dhohl qéwjhb 2Gnnudp hwnwbhh dhohl wndb-
ph htitn, nbulnid GGp, np wyl dG6 sk. mwpptipgnid £ ohohlhg 13.56
hw-ny: Lpwlwynwd £ npdwd hwdwygnipintlp hwnbwbhoh GYwwn-
dwdp hwdwubn t, huy dhohlp' wnhwhy:

Ujuwhuny, dhohlt qéwyhlG 26nnuip hwdwygnipjnilnid wnwihu £
hwwnlwbh2h mwnwbdwb wunhdwbh pnhwbpwgbnn pGnipwaghpnp:
Uhohl q6éwyhl 2tndwl hwdwplydwb dwidwbwy pnyy| £ vipgnid wa-
Gownnipntt’ dwpbdwwnphuywb  gnpénnnipjwl  inbuwGyynibhg.
fuwfuinygnid G0 hwlGpwhwyyh optilpltpp: UwpbdwuinhynuGbpl no
yhswywaqhpGGpp npnGnud EhG mwwnmwbnidp qOwhwwinbine wyp Gnw-
GuiyGbp, pwhh np gnpé nLGEhG dhw)b npwlwb dGénpjnLGhtph hbwn
L quwlb 2w wwng dhong™ pninp 2tnnudlGtpp pwpdpwglhb] pwnw-
Ynruh: Uju Oninbigniip htitnwgquwynud hwlqbgptig ghnwyw oté wp-
ynthpltph: Mwpgynid £, np 2GnnudlGGph Gpypnpn wunhdwbh oqg-
nwagnpéniip (lnwinwbiwb plnhwbpwglnn gnigwOhop hwdwpyb-
(nt hwdwp) nLbh wpwGdGwhwwnynipyniGGtn, npnGg hhdwb Yypw he-
nwaquwjnd GwlyybghlG hGwmwgnundwb Gnp dGpnnGbp: Unwgywé
nwwnwbdwh swihp wojwbytg nhuwbpuphw, npp L Gowlwyytg D
Jwd & %ny:

Nhuwtpupwb hwdwygnepjwl wlhwwnwywb wpdtipltph dhehlhg
nLObigwé 2binnudltph pwnwyniuhGbph dhohGG E: WG hwgwpyyned &
wwng Ywd Ypdws nhuwbipuhwih pwlwadltipny Yuiudwé ulygp-
Gwywl wngywbbphg: dhsdwlywagpnipjwl wypwlynhlywyntd hwdwfu GO
oquiynid nhuwtipuhwhg (gnqwontpynilp dhohl wndtiph znipep) L
Ghohl pwnwyniuwjhb 2Gnnuihg (6): Hwlp (w)ylGnpbh Yhpwryned GG
yhswlwqgpwywb ytpnednipyncblbpnd L dwulwynpuwbiu wggqw-
JhG hwhyGEpph hwdwlwpgniy:

Qtudpwynpdws wwnpg yhdwlwapwywh wnph ntwpentd nhu-
wbpuhwb npnayncd £ hGnlyw) pwlwdlbnyg

5 (x, - %)
o?=E_ - ; (5.9)

fudpwynpwé Yuwd pwzfudwh wpph ntwpnid Yrdwé nhuwbip-
uphw nLbh hGwnbyw| nbupp

i(xi -%)?
o?=E— (5.10)
f

n
|
iz



NhuwbGpupwjh pwlwdbnd hwdwpyyned GG dhohl wpdtiphg w-
hwwnwlwb wpdtpbbph 2tnnudbGph Gpynpnpn wunhdwbGGGpp (pwnw-
YnruhlGtpp): IGnLbwpwn’ gnudwpbihGbpp pwgwuwywl 66, L np-
pwl UGS GO wyn 2tinnuaGtpp, w)bGpwb 066 Y hGh nhuwtpuhwa, L hw-
Ywrwyp® nppwl 066 £ nhuwbtpuhwyh wpdtpp, w)lpwb UGS GO ww-
nwhwlwb dGSNnLpjwl wndtplbph 26nnuibGpp dhohbhg, wjuhlbpl
w)bpw ) 066 £ gndwénipyniln:

Nhuwbpuphwih hwqwpyp pun (5.10) pwlwélh® Ywpbih b ywp-
gbighti: Lwbh np.

ié(xi -%)*f :ﬁ:(xi2 —2xX +X2)f =

n n n
:Z%x,z f —2x§1;x, fex2Y f =3 x2f - 2x- xz%f 21; f =
1= 1= I =

=i

=}

wwywr’
n —\2 n 2 5 n
Z(Xi_x) fi in fi—x Zfi _

_i=1 _ = i=1 —x2 _x2- (5.11)
n n

2 2

i=1 i=1

Nhuwtpuhwb hwydwpybihu 2wn nGwptpnud hwpdwn £ oquyb
pwlwdl (5.11)-hg: MYhuwbipuhwyh hw2dwpyp Yuptih b yupqbglh.
Gpb nLGGOp hwyqwuwp dhowlywjptpny pwfudwl wpp, ogunynid
Gop wwjdwlwywb gpnih hwpdwpyiwb tnwbwyhg (GndtGunGtpp
Gnwbwy): Un dpnnhG nhdbint hwiwp wbhpwdtn b hdwlw| nhu-
wbtpuhwjh dwpbdwwnhlywywb hwwnynipynibbtipp:

2

()

Nhuwbpuhwyh dwpbdwnhlywywl hwwnynipyntGGbpp

1. 3wuwnwwnnch dEénepjwl nhuwtpuhwb hwjwuwnp £ qpnyh.
02=0: (5.12)
2. 6pb hwwnlwbhph wndtplbpp thnppwgltlp dhLGnyb a hwu-
tnwwnnil pyny, www nhuwtpuhwjh dGénipjnilp dGnid £ whthnihnfu.
02 ,=02: (5.13)

Xj-a



Uwjwgntjg.
o _2lxi-a)-x-alPfi Yx-a-x+al’f
o2 = = =02:
Xi-a > f > f *
Lowlwynid £ 2bntiwl pwnwyniuhGiph dhohlp Ywnbih b hwp-
Jwpyt| ns dhwyl pun hwnywbhoh npdwé wndtiplbph, wjl pun
npwlg 2GnndGtph nplt hwuwnwwnndl pyhg:
3. bpb hwwnywbh2h wihwwnwlwb wpdtplbpp pwdwlblp nplt a
hwuwnwwnnil pyh, wyw nhuytpupwb Ythnppwlw a’ wlqudy, huy
Uhohl pwnwyniuwjhb Ztnnudp a whqua.

O :aizoi : (5.14)
Uwwgnijg.
1 n
Xi  Xy2 3 (x; -%)?f,
A A)2 ¢ X; —X
o2 :Z(a a) |:a2i§1: ! ':_02
X Zfi Zfi a2

O, =402, = 162216
x/a x/a a2 X T g X

Lowlwynid £ hwuinywbhoh pninp wpdtiplbpp Yuntih b pwdwb
nplt hwunwwnda pyh ypw, hwpdwpybp dhohl pwnwyniuwihl G-
nncdp, wjlnthGunb pwgdwwwnytp hwunwwnnit pyny.

O, = a0,,: (5.15)

4. 6pb 26ndwl pwnwyniunt dhohlp hwdwpybp gwllwgwd a
uténpynLlhg, npp npnawyh swithny nwpptipgnid £ dhohl pywpwlw-
Ywlhg (X ), www wjl dhawin 066 £ ohohlt pywpwlwlwbhg nObgwé
26nuwb pwnwyniunt dhohlhg.

03 >05, (x;-a)*>(x;-%)? (5.16)
Uwwgnt)g.
m: Z(Xi—a)2 f _ Z[(Xi‘i)"'(i_a)]2 f _
| >t >t

_ Z:(Xi_i)2 f +2(i_a)2(xi_i)fi +Z(i_a)2 f
2 2 2




pwlh np Z(xi—i)fi =0 (6hohl pYwpwlwlwbh hwwnynipjnch),
www Yunwlwbp

> (xi—a)zfi _ > (Xi_i)zfi (X - a)?

2 > f
Z(xi—a)2 f

L =02 +(x-a)?
2

2 _ a2 4 (% —a)2
05 =0y +(x—a)

Muwnpgynid £, np a uGénLpnLlhg 26ndwb pwnwyniuhlGbph dhohlp
(x-a)2-ny 06 t dhohl pYwpwlwlwlhg niGbgwsé bndwl pwnw-
UniuhGtiph dhghlhg, wyuhlpl®

n
> (x, ~a)’ f

o2=HE________ _(x-a)?: (5.17)
f
21

Lowbwynid £ dhohlhg hwygwpyjwéd nhuwtipuhwb dhown thnpp t
gwlywgwd wy dtonpntbhg hwydwpydwéd nhuwbpuhwihg, wy-
uphOpl GJwquagnu)Ga t:

Gpti (5.17) pwlwdlnd inbinunptlp a = 0, Yuinwlwbp

02 = x*-x2, (5.17.1)

2 2
o2 = 2 _(infiJ :
DI RSN

SGunbwpwp 26ndwl pwnwyniuplGph dhohlGp hwywuwp £ hwun-
Ywbh2h wpdtipltph pwnwyniuhlGtph dhohGh L hwwnlwbhoh wndtp-
GGph dhohlGh pwnwyniunt tnwppbpnipjwlp:

NYhuwbpupwih hw2dwpyp wwpqtigwdé nwlwyny: 6pb tnpywé k
hwjwuwpwdibé dhowlwyptipny dhowlwjpwihl pwpfudwb wpp L
wwhwboynid £ hwpdwpytp nhuwtpuhwb, wlhpwdbwn £ oquybip
JtipghGhu hwwnynipyniGlbiphg: Iwzqwpyp Ywnbih b juwnwnbp wwp-
gbigwé tnwbwyny oqundbiny ns pb x; (i=1, 2, 3, ..., n) uyqplwywd,
wj| Gnp nwppbipwyltinhg

Yuwd




uj =— : (5.18)

npwntin’ a L k-0 hwuwnwwnnd GG:
Swiwdwyl dhoht pwpwbwywbh L nhuwbpuhwih hwwnynugynlGGenpp

X;—a X-a

U= = 5.19
U=— ” (5.19)
o2, o2

2 _~2 _Yxa _

L o _o%a_ k"2 _k—x , (5.20)
npuntinhg

X=uk+a (5.19.1)
o; =k*0; (5.20.1)
Swyh wnbbiny (5.17) L (5.19) pwlwadlbpp, puwnn (5.20.1)-h unw-

Gnud Gap hbnlyw pwlwadlp
02 =K3(12 — 1?) K22 — K202 =k2L2 kz(xka) —K2u? —(x-a)?, (5.21)
f f
npwnbn Ezzu" Lu Zu L

2 2f

Stnwnptind u-h L u_z-h wndtiplbpp (5.19.1) L (5.21) pwlwdlb-
pnid, JunwOwlp

_ 2uf B Z(X —a)

X=Tk+a uUJlj X=—m = Zf k+a ; (522)

2 Xi~ay2
oi:%kz—(i-a)z Yw oi—(z—f) 2 (x-af (5.23)

npuintin k-G dhowlw)ph (wylnipyniGa L,
a-0" wwjowlwywb qpnl, L undnpwpwn plGupdned b wyb ap-
swlwjph YGawnpnbh wpdtpp, nph hwdwfuwywbnipynilp G6-
Swqnu)Ga t:
UndthwnOGph Gnwlwynyd dhohl pwpwlwywbh L nhuwbtpuhwyh
hwJwpybtpp Yuwwnwpynid G0 (5.22) L (5.23) pwlwdlbpny:
OphGwy npwyh hGunwgnuniwl Guwunwyny dGnGwnynepjnLlnid
unncqyt GG 100 nbwnwGGp (wprynlGplbpp nb'u wnyneuwy 5.3-ncd):

UnynLuwy 5.3



NGwnw GGph fudptipa puwn Yzrh

NGwnw GEph

fudptinG
puwn Yprh | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100 | 100-110 | 110-120

(@)

Nhwnw) GEph
phup 4 6 10 16 24 20 12 8

Unyntuwyh inuiGbpp hpdwb ypw npnztiGp nhuwbpuhwl «dn-
utawnGGph» Gnwbwyny:

Lniénid. ulnpp (nc6dwb hwdwp Yuqublp hbnlywp hwduplw-
JhG wryniuwyp (5.3.1).

UrynLuwly 5.3.1

Nhuwtipuhwjh hwduwpyp «dndGOnGtph» Gnwbwyny
Xi—a | X{—ay, | X —a X{ —ayo

X | x |[xi-a] & ( k ) |( k )t k )'s

1 2 3 4 5 6 7 8
40-50 4 45 -40 -4 16 -16 64
50-60 6 55 -30 -3 9 -18 54
60-70 | 10 65 -20 2 4 -20 40
70-80 | 16 75 -10 -1 1 -16 16
80-90 | 24 85 0 0 0 0 0
90-100 | 20 95 10 1 1 20 20
100-110 | 12 | 105 | 20 2 4 24 48
110-120 | 8 115 | 30 3 9 24 72
Can. | 100 -2 314

1. Unwohl htipphl wlhpwdtiwn E npnatip dhowlw)ptinh YtGunpnG-
GGph wpdtpltpp (%), npnGp hwdwuwn G0 dShowlwyptph unnphb L
ybppl uwhdwGGbph Yhuwgnidwpbbphl. wpwohl dhowlwjph hw-
dwn wjl hwjwuwp t (40+50):2=45, tpypnpnh™ (50+60):2 = 55 L
wyL0: Unwgywé wpryniGpltipp gpwbgned GGp upniluwy 3-nLa:

2. COunpnud Gop wwjdwlwlwhb dhohlp™ a = 85 L dhowlw)ph [wyj-
Gnipyncbp” k =10:

3. Npnznud GGp dhowywyph YGGupnth L wwydwbwlwb dhohbh
wnwnppbpnipyncGhGtpp (uyntlGuwy 4):

4. UnGwy 4-h wpnyncGpGbpp pwdwlnid Gop dheowlwyph (wjlnt-
pjwl (k = 10) ypw L wpnyntbpGtipp gpwbgned uyncGuly 5-nL:

5. Upntbwy 5-h wpnynilGplbpp pwpépwglnid GOp pwnwlyniup
(unLGwy 6):

6. Uhohl pqwpwlwlywbp npn2Gnt hwdwn (GndtGunGbph Gnwlw-
yny) hwiwfuwywbnipjwl wpdtipbtpp (unLtbwy 2) pwgqiwwwnyned
GOp untOwy 5-h hwdwwwwnwufuwlb wpdbplbpny (unwy 7) L
gniiwpnd’



dhohl pYwpwlwywlp

X' —a
2|~ ff
k
2

7. Yhuwbpuhwb hwydwpytipnt hwdwp hwdwuwywbnipjwb wp-
dtiplbpp (untlGwy 2) pwgiwwwinynid Gop untlwly 6-h hwiwww-
nwufuwb wpdtiplbpny (uynLbwy 8), L wipnynLGplbpp gnudwpnud®

(MY g -

Unwgywé ngyubtpny hwaduwpynid top nhuwytipuhwb dndbGwn-
Gtpp GnwGwyny’

X{—ay2
f
02 :&-k2 —(x—a)? =ﬂ-102—(84.8-85)2=313.96:

Npny nbwpbpnid, Gpp dhowlw)pbph pwlwyp YLOwn t, Guuwwnw-
Ywhwpdwn £ dGontinh dhowywyph YGGnpnGh plnnibb] npwtu wwy-
GwOwlwh gpn, utnwgyned £ updtunphy hwdwlwpg, nph hwaqwny-
GGG wybh nynuppb GG:

UhohG pwnwyniuwyghb 2tinnud (6): dhdwywagpwywb wpph wik-
GwpGnpn2hs gnigwbhop dhohlG pwnwyniuwihG 2tnnudG k, npp gnuyg t
wnwihu hwwnywbh2h wpdtpltph gnywénipnibp dhohlG wndtiph
2nipop: Gpp gpnudp thnpp £, hwidwlygnipjwl hwwnlywbhyh wpdtip-
Gtpp fudpdwé GO dhohl wpdbph 2nipep, L hwlwrwyp, tpp gnpnwdp
066 b, hwiowlygnipjwl hwwnlwbhoh wpdbplbpp fudpwé s6G dhopl
wndbph 2nipop L tnwnnwbnudp 06§ L

Uhohl pwnwyniuwihla 26ndwb oquwagnpéniip hGwpwynpne-
pJnLh £ vnwhu nuétine tmwpptip fuGnhpbtip: Quwbu, ophtwy’ o gnt-
gwlhzp oquwagnpéyncd b wylwhuh uwnpptiph, qnpéhpltiph L (wpn-
pwwnnnp dtipnnbtph Gounnipjwl swthdwb hwdwn, npnGg oqlnLpjwip
Juaquinid G0 dwpnyuwbg hghywlwlb qupqugiwl unwbnwpwnbbpp:
Uhohl pwnwyniuwjhG 2tnnudl oginwignpéyncd k unnighys L thnpéws-
pwpwwb fudpbpnid unwgywé pGunpwbpwihl hwdwygnipjntGGbph
htunwgnunipyntGGGpnid dhohlG ufuwp npnzbint, hGunwagnunnipjwl
wpnynilpbtipp  (Gpt npwlp pbpdwé GG dhohlG  wnpdtiplbpny)
qUwhwwbnt Gywwwyny: UhohlG pwnwyniuwihb 2Gnnudp wiyw-

_ 2
X = ‘k+a=——-10+85=84.8 qpw:
100




Owywb 0G6nepynLh b, npG wpwnwhwjnyned £ GG swhdwG shwynp-
GGpnd, hGs L hwdwygnipjwl wlnwdbtpp: UhohlG pwnwyniuwjhG
2Gnnudp Ywd utnwbnwnpun 26nnudp GowbGwynud GG O -ny:

UhohG pwnwyniuwyhl 26nnudp hwywuwp £ pwnwyniup wpdwwn
nhuwbnpuhwyhg: WG Ywnpnn £ |hGG ywpqg (5.24) L Yrdwé (5.25):

(5.24)

(5.25)

UhohlG pwnwyniuwyhl 26nnidp hwdwygnepniGnud wndtpGtpp
nwnwbdwh swihbph pnhwGpwglnn pGnipwanhsh t, npp 0hoin 066
£ dhohlG qéwjhG 2tinnudhg puwn dhohl dGSnLpjwl hwwnynipjwb dw-
dnphunwpnepjwb: Gpb thwunwgh pwfuntdp dnn £ Gnpdwp pwpfu-
Owap, ohohl pwnwyniuwjhG 26ndwhb L dhohl qéwyhl Ztindwb dhol
gnjncpjnih nibh dnunnwynp hwpwptpwygnepntt d=0.80 Ywd O
=1.25d:

Uhohl pwnwyniuwihb 2Gnnudp Yuwplnp nbp £ Jumwpnid pwpfu-
dwl pwpptiph ybpneénigjnilnud: Lnpdw pwfudwl hwdwp gnjnt-
pinth nLbh thnfuwnwpéd Ywuw dhohlG pwnwyniuwihb 26ndwl L nh-
tnwnpynuibGbph pwlwyh dhol: Cun wynd

e X0 uwhdwGOtpnd qunGynud £ 0.683 Ywd 68.3% nhuwn-

ynuiGtph pwbwyp,

e X*20 uwhdwbbpniy 0.954 Ywd 95.4%,

o X+3c uwhiwGOtpnid 0.997 Yw 99.7%:

QnpSGwywnid gptipt s60 hwGnhwnud 2BnnudGep, npnGp qbpw-
qwagnid 60 £3c  uwhdwbGGpp: 36 swhny 26nnudp Ywpnn £ nh-
nwnyybp npwbu wewybp hGwpwdnpp: Yw Ynsgyned £ Gptp uhqlwygh
ulnG:

Ophlwy  nhwnwpltilp nhuwbpuhwh L dhghl pwnwyniuwih(
26ndwl hwodwpyp pun 33 whnmwywb pjneeth GHwinunlbph dw-
upl ptipqwé hbinlyw| nyjwbbph (nb'u wyniuwy 5.4):



Unyniuwly 5.4
Mhuwtipuhwyh hwadwpyp

Suwnh Mbwnwlwb pjnekip

w GYwanwnGb kv _

rphe (ulimn nnunin)n Xi—x (x —%)?

w 1 2 3

1997 126 -44 1936
1998 168 -2 4
1999 191 21 441
2000 172 2 4
2001 193 23 529

LOnwuikln 850 2914

Sw2dwnyp Ywwnwnpynid b hGnbyw) pwjbipny.

w) npn2ncd GOp uygpbwywl ndwiGGph dhohlt pywpwlwlwlp

(uncbwy 1y
g X :?:170 aun npwd,
n

p) gnlnid 2Gnnudllpp (x;—X ) L gpwbgnid uyntbGwy 2-nd. p6-
nnuiltpp pwpdpwglnid Glp pwrwyniup (uncbwy 3) L npnznid
npwlg gnidwpp (wyG hwjwuwp £ 2914-h),

q) unwgywd gnuiwnp pwdwbbiny hwdwygnipjwb dhwynplb-
nh pyh ypw” Yuinwlbwlp nhuwtpuphwa.
2 _ 2914

5

o =582.8,

n) nhuwytpuhwjhg pwrwyniuh wpdwwn hwlbiny unwbnid Glp
UuhohG pwnwyniuwjhG Z6nnidp.

0 =4/582,8 =24,14 y|pn npw:
Swunwbiwl wunhdwOp wnyjw; hwiwygnipjntlnd shohl wnpdb-
ph 170 9 pn npwih hwiobdwwnnipjwdp 466 sk Gw Gpwbwyndd £, np
hwdwygnipyntlp hwdwubn E:

Swunwbiwl hwpwpbpwywb gnigwbGhGbpp

Swpwpbpwlwb gnigwbh2bbpp hwdwpytiihu™ npwbu hwdbdw-
nnipjwl hhdp plnniGyncd £ dhohl pywpwlwywp: Iwpwpbpwywb
gnigwOh0bpp unwOnud GO nwwnwOdwh pwihp, dhohl qéwjhG 26-
nnuip L dhohl pwnwyniuwjhG 26nndp dhohl pywpwlGwlywbhl hw-
pwpbnbind: Ywbp wpnwhwynynid GG innynulbpny wd hwpwpb-
pwlwb shwynpbtpny L ng shwyl npnpnid G0 nmwnwGiwl hwdbdw-
nwlwl qGwhwwnnidp, wyl tnwihu G0 hwdwubnnipjwb pGnipwaghnp:



LUnpiw| pwfudwlp dnun pwfudw pwpptiph hwiwp hwdwygnt-
pjnLlp hwdwnpydnid £ hwiwubne, Gpb nwnwGiwb gnpdwyhgbbpp sk
qtipwquwbgnid 33%-n:

Swpptpnud G0 nmwnwbiwb hGunjw] hwpwpbpwywb gnigwbh)-
GGpp (Gpwlwynud GG V-ny).

Vr- oughyjuwghuyp gnpowlhgr

Vg = ; 100%: (5.26)

Swnnwliwl gouyhli gnpowlypgp (Vg )
Vo =3 .100% yua v, -9 100% - (5.27)
X Mg
QnpStwywbnid 2w hwdwfu ogquwagnpéynid £ hwpwpbpwywb
nwnwbiwh gnigwlbhzp uppuwghuyp gnpowlpgn (Ve)

v, =%100% , (5.28)

dwphwghwjh gnpéwyhgp gnuyg t wwihu, pb dhohl wpdtiph n"p
wnnynub £ Yuginwd dhohlG pwnwyniuwihlG 2tnnudp: UG hGwpwdn-
pnipyntl £ pGékinnid dhgywbg hbn hwdtdwwnbine mwppbp swhnnw-
walnipynth niGtignn hwdwlygnepyniGGbph tnwiinwGnedGbpp (indywg
ntwpntd, nhuwtpuphwb L Shohl pwrwyniuwihl 26nntdp oguwlwn
sk0):

Nhunwpyblp wyn gnigwlhG6ph wndbplbph dGLYGwpwhnipniln
nbunbuwghnwlwb hGnwgnunnep)ntGGGpnd

Gpt V., < 33%, hwiwlygnipniGp hwdwpynid £ hwdwubn, wy-
uhOpl® wlhwwnwywh wpdbpltph gpdwdénipyntlp dhohlG wpdtiph
2nipop thnpp &,

bpb Vs > 33%-hg, hwiwygnipynilp wOhwdwutin £ gpnidp dhop-
Gh 2nipop OGS L

B2qnhwn hGinwgnunnepniGbtipned, npunbin wnyw GG opjtlyunhy sw-
thnudGtp, Jwpphwghwih gqnpdwygh wnpdbplbpp dGYGwpwGynd GG
hGunlyw| Yapw

V5 < 10% - hwdwygnepjnilGp hwdwpynid £ hwdwubin,

V5 >10% - hwdwygnipyntlp hwiwnpynid £ ng hwdwubin:

Jwny t G261, np oughpywghwih qnpéwlhgp Yupnn t (hak dtyhg
0L6: hGs ypwpbpnod £ vnmwnwbdwb qdwihG L Juwphwghwh gnpéw-
UhgltiphG, npwlp dhawn thnpp GO dGYhg:

Cuwn wryniuwly 5.4-h njwibbpp” nmwnwbiwb hwpwpbpwywb
gntgwOh06n0 nLGEG hGnbw| nbupp



Vg = 39.4%, V3=10.82%, V,=14.2%:

5.3. Uy pGupwlpwjhb (wpinbpGuwnhy) hwwnwbhzh
nhuwbpuhwb

Npny nbwptpnd wlhpwdbunnpynih £ wpwowlnid hwdwpyb-
(nt wypbunpwlpwihG hwwnwbhzh nhuwtpupw: UpGunpwbpwihb
hwwnwbh2h nGwpnid dh Gpunyph hwOnbu quip pwgwreyned £ gjni-
uph hwlntu quwiny: OphGwy wpunwnpwlph funnwp, qghunwyw
wuwnhdwb niGbgnnGtph tinynup pnihGpnid, wfuwnwbpp pun dwu-
Gwaghwninipjwl, wyn Yuwd ng, (wy Yud Jwwn, nudbin Ywd pnyyp b wyG:

Upintpbwunhy hwwnywbh2h welwynipjntbp Gowlwyyned £ 1-ny,
huy npw pwgwywjnipjnilp 0-ny: SYw hwwnlwbhb nlGbgnn dhw-
UnpGbph dwup Gowlwytlp p-nd, huy snLlbbignn dhwynpbbph dwup
g-ny, pln npnLd” p+q = 1:

Swqwnytlp  wintipGwwhy  hwinywlhzh dhohlp L nhuwtip-
uhw(® oqunytiiny uwnnpl. GEpYwjwgywé wnyntuwyh inyjwGEphg:

X fi X f Xj =X (Xi —i)2 (Xi —i)2 fi
Swwnywbhzh , ,
wnlwynip- 1 P P 1-p=q q pq
JnLOp
Swwnywbhzh , ,
pwgwlw)nt- 0 q 0 O-p=-p p qp
pintlp
9nLdwpp p+q P pa(p+q)

UjwinbpGwunhy hwwnyuwbhh dhohl wpdbpp npnayndd E Yrywé dh-
ohl pywpwlwlwbh pwlwdny
%) = 1.p+0-q _
p+q
UiintipGwunhy hwwinwlhoh nhuwbpuhwG npnagnid £ hbnbywg
pwlwadlny

X2 f
ogl“lzf_x) PIOLI) _pq yus oF =p(1-p)  (6:30)

(5.29)

Wuwhuny, wiintipGwunhy hwnlywbh2h nhuwtipupwb hwywuwn k
dwup L wyn dwup 0hGsk dGYp |pwglnn pyh wpunwnpjuihl pag:
UpintpGwuwnhy hwwnywbh2h dhohlG pwrwyniuwghG 2Gnnudp hwygw-
uwnp k \/E: 3h2jwy nhuwbpuhwih vwhdwlwjhG wpdtipp hwywuwn
£ 0.25, tippp=0.5:



UpintGpbwunphy hwwnwbhzh mwnmwbdwb gnigwbhp (wyGnpta Yh-
pwnynid £ Jhswlwagpnipnined, dwulwynpwwbu pGunpwbpwjhb
nhunwnpynudbbph Gwfuwqéiwl, unghninghwlwb hGwnwgnunnipnil-
GGph nuG6pp d2wlydwh, wpunwnpwiph npwyh yhdwywgpwywh
huydwl L 2wwn wj] ywpwaqwbbpned:

OpphGwy 3 wpnwnpwdwubpned GnyGwbnd ywnpwuwnh wpnw-
npwlph npwyh unniqiwb pGpwgpntd hwjnlwpbpyt) t yhunwbh L
funinwb wpunwnpwlp (wpnynibplbipp GEpjuwjwgywd GG wryniuwy
5.5-n.0):

Muwhwboyncd £ npnGp wipnne wpnwnpwiwuhb yGpwptpnn ht-
nlyw gnigwlhpGBpp.

w) whwnwbh L funnwb wpinwnpwGph dhohl tninynup,

p) ywwnpwuwnh wpnwnpwlph nhuwtpuhw, dhohl pwnwynLuw-

JhG 26nndp, Juwphwghwjh gnpdwyhgp:

UnynLuwly 5.5
Npwyh unniqiwb GEpYwywgywéd wpnwnpwlpp
Mwunpwuwnh Wn pynca
Unuuwnpudwutp umt?':Jur}LE;uﬁp whwnwlh fununwG

1 420 280 140

2 380 290 90

3 400 330 70

Gnudwnp 1200 900 300

Eptp wpnwnpwiwubpnud whnwbh wpnwnpwbph dhohl wninyn-
up htnlyw 6 £
o= 280+ 290 + 330 _ 900 0,75 Y 75%,
420 + 380 +400 1200
huy funinwbh dhohlGp q=1-p=1-0,75=0,25 Jwi 25%:
Muwunpwuwinh wpnwnpwlph nbGuwlywpwn Y2rh nhuwbipuhwb hw-
quuwp £

02 =pq=0,75-0,25=0,1875,
dhohl pwnwyniuwjhb 2tinnudp
0 =4/pq =4/0,1875=0,433,

wwwpwuwnh wpnwnpwlph nbuwlwpwn Yzeh Juphwghwih gnp-
owyhgp pnnupyywé plnhwbnep wpwnwnpwbph by



_ 9 100% =2 .100% 2433

V= = 100% = > 100% = 075

Lowlwynid £ npwyp unniqiwl Ghpyuywgywéd wnpunwnpwbplb-
np Shwwnwpn skG, gpnudp BhohG wpdtiph 2nipop Uk

tGunpnwhw: EGunpnwhwjh gnigwbhp Hx) -p, pGnhwun X ywwnw-

hww dténLpywb whnpnanipjwb swihG b wyl hwwuwn £
n
HX)=-> p,logzp,: (5.31)
i=1

EOunpnwyhwb Yuwhudwé sk ywinwhwywb dtGénipjub wpdtipltphg:
Wa wpunwhwjinydned £ dpwyb npwbg hwywbwywbnipyniGGGpny: Gpb
pninp wnwppbpwyGtpp hwjwuwpwhwywlwlywb &G, EGunpnwhw
UihGh wewydbiwgnylp: Ept pninp wmwppbpwyltipp, pwgh dtyhg,
hwdwuwp GG gnnjh, www EGunpnwyhwb hwdwuwn Y hGh gpngh:

UintipGwunpy hwinwbhoh EGupnwhw (n=2) hwjwuwpwhwyw-
Gwywh pwpfudwb (p=0,5) ntiwypntd hwjwuwp £t shwynph.

H(x) =—-(0.5l0og, 0.5 + 0.5l0g,0.5) =—1:

OphGiwl tnwCwlh nhuntiGlinhg wwingynud £, nn npnawih uy-
pnid hntGhuh 10-hG wnbinnudGBp |hGG L hwywGwlwbnipjnilGp 0.6 E,
huy s hGGnLbGp” 0.4:

Lnyb Juypnid nbywnbiptph 10-h0 whépl quint hwjwlwywbnt-
pjntlp 0.15 £, &jnilb quint hwywlwywbnipynitGp 0.65, huly wnhwuw-
pwy inbnnudbtp s h0Gnt hwywlwlwbnep)nilp 0.2 E: Mwpgblp, pb
n°p opdw bGnwlwyh £t wybh whnpn):

Lniénud. 3wpdwpyyned GG ybpnGojwp Gpyne opbipp tnwbwyh t0-
npnwhwtpp

H(x;)=-(0.6log, 0.6 + 0.4log, 0.4) = - 0.97 php,

H(x,)=-(0.15l0g,0.15+0.65log, 0.65+0.2l0og,0.2)=—1.28 php:

H(x5)> H(xy), Gawlwynid £ nGlywnbGdptph 10-hG Gnwlwylb wybih
whnpny £, pwh hniGhuh 10-hG:

Epb wntinnuibtip |hGGnL Ywd s hGGnL hwpg b wnwowlnid, www

H(x5)=-(0.8log,0.8 +0.2log,0.2) =-0.72,

H(x5) < H(xy), Gawlwynd t nGyuintdptph 10-hG wntinnudltin (p-

GGt whnpnanipntGh wybih thnpp k:

Pwnn hwiwlwngh tGunpnwyhwb hwydwpyyned £ hGnlyw] puwlw-
auny

.100% =57,73%:

m

n
HO) == 2 2 py oz, (5.32)
=1 j=



npwnbin’ p-G pwpn hwdwlwpgh gwblwgwé hGwpwynnp yhdwyh hw-
qulwywbnipync GG k:

EGunpnwhwjh gnigwlhzp pnyyp £ wwihu npngtp Gwb nbnGlwun-
ynipjwlb pwlwyp:

5.4. thuybpuhwjh wnbuwyGtpp, npwig gnidwpdwb YuGnbp

NuntiGwuhpynn hwdwygnipjwlb gnigwbhGbph nwwnmwbnudbs-
np wwydwlwynpyws GG tnwpptipn gnpénGbtpny, npnGg dh dwup Yuw-
ptih £t wnwGabwglt), bGpbt w)l pwdwltlp hwiwubn fudptiph’ putn
wnw0Adht hwwnywbhh: Wn nbwpntd wdpnne hwdwygnipjwl hwwn-
YwOhzh nwwnwldwh nuntdlwuhpdwb hGwn dGyntbn hGwpwynp k
niuntibwupptip Guile Gepfudpwhl ne dhefudpw)hb tnwwnwbnudGenp:

NuncdiOwuhptind hwdwygnepjwl nwnwbndp wdpnnonipjwdp
L htOdGnd pGnhwlnip nhuwtGpupwh hwqwpydwb ypw' hlGwpw-
dnp st npn2G hwwnwbhh wOhwwnwlwb gnpénGGGph nwwnwbned-
GGpp pOGnipwagpnn wnwbGdhb gnpénGlGtph wgnbgnipynilp: Iwdwy-
gnipjniOnid Ywptbigh £ npnztp hwnlwbh2h mwnwGdw Gpbp gnigw-
GhoGGp. pGnhwlnip nhuwtpuhwa (02), dhofudpwihlG nhuwbtipupwa
(8% L GbipfudpwyhG nhuwtipuhwitinh dhehtp (67 ):

COnhwlnip nhuwtpuhwG pGnipwgpnud £ hwnwGhoh nwnw-
Gnudl wdpnno hwdwygnepjnilnid pnpnp gnpénlGGtph wgnbtignipjw
GGppn, duwynpned ndjw hwiwygnipjwl hwinlwbhzh dhwynpbbiph
Jwlwnpnwyp, wpwnwgnpnid pnpnp hGupwdnp gnpénGGtbph gnudwpuw-
JhG wagnbgnipintlp pGnhwGnip nmwnwGdwb Ypw:

ClUnhwlnip nhuwbpuhwb hwwnywbh2h pGnhwlnp dhohlhg w-
nwbdhl wnwpptpwybbph wpdtplbph 2Gnnudbph pwrwyniuhlbph
ahohGa £, npp hwzqwnpyynid £ wywpq Ywi Y2rdws nhuwbpuhwih puw-
Gwdélny (5.33)

(Xi - i)z f

k
2 f
i=1

npwntin x; -0 hwwnywbhoh wpdtiplbnl GG,
f-0" hwiwfuwywbnipyncbn,
X -p’ pGnhwGnip dhohlG pwpwGwlwin,
k-0° fudptinh phyp:
UhofudpwjhlG nhuwbpuhwG (8% plnipwgnnid t upunbdwinhl
nwwnwbnedbtipp, npnlGp h hwjwn GG quihu gnpénbwihG hwwnywbhh

-

Q
xX N
|
W
LN

(5.33)



wqnbgnipjwip L pGLUwé GG fudpwynpdwl hhdpnid:
Uhofudpwjhb nhuwbpuhw0 hwqwnpyynd k (5.34) pwlwélng

k
Z;,(ij -%)* f,
62 == (5.34)

f]

M

[
N

i
npuntin k -0 fudptiph phyG t,
f; -0" dhwynpltiph phyp fudpnid,

j 0" dwubwyh dhehlp j-pn fudpnid,
-p hwiwygnipjwl shwynpbtiph pnhwbnip dhohGp:

LtpfudpwjhG nhuwbpuhwl wpunwgnnd £ ywwnwhwlywl nw-
nwbndp, wjuhOpl nwwnwbdwhl dwup, npbG h hwyn £ quihu s0w-
fuwwnbujwé gqnpénlhbph wanbgnipjwdp L wfujwd sk gnpénGuighG
hwuwnlwbhzhg, npb pGLHwé £ fudpwynpdwb hhdpned:

UG hwpdwpyyned £ hunlyw| pwlGwélnyg

f
_ j
2 (% = %)’ 2. (% —%)°
1 g2 = =t
) J - f
i j
nputin’ x; -0 j-pn fudph twpptipwyGtnG &G,
X, -G J-pn fudph dhohl wndtipp:
LbpfudpwjhG nhuwbpuhwGbph dhohlp pGnipwagpnid b wnwGéh
fudptiph GGpunid gnynipynLl nbtignn hwnwGh2h Lwnwbdwb dh-
ohlp L npn2yncd £ Y2rdwé dhohl pywpwlwlywbh pwlwdlny

k
>, 01 f,
=

X
X

(5.35)

2 _
of =

(5.36)

k
f
=1

—

LGnhwanip nhuwbpuhwih (67), GhpfudpwhG nhuwbpuhwGbph

ahohlh (0_,-2) L dhofudpuyhl nhuwbpuhwih (82) dhol. qnynipynt

nLGh hwpwpGpwygnipynil, npp Ynsynid £ nhuwbGpuhwabph gnudwnp-
Owh YubnG

02=0%+82: (5.37)
Rwiwdw)l npw’ pnhwlnp nhuwbpupwb hwywuwp £, h hwahy



fudpwynpdwl hwnlwbh2h nhuwtpuhwih L wy pninp gnpénGGtph
wqnbtignipjwip tiplwb GYwé nhuwtipupwlbph gnidwnh:
NhuwbGpuphwlbph gnudwpdwb Ywlnbhg oqunynid GG gnigwlhy-
Gtph Ywwh ubpunipnilp hwpybithu, nhuwtipuhnG ybppnénipyne-
Ond” nhwwywb pGunpwbph Gunnepynibp gGwhwwntbhu b wyG:
Jdhdwywagpwywb gGpnegnipynibnid (wybnptb Yhpwnynid £ Lo-

whphy nbntpdhGwghwh gnpéwlhgn (n): WG dhetudpuwyhl nhu-
wbpuhwjh dwub t pGnhwGnip wpnynibpwjhG nhuwtpuhwih GYwwn-
dwdp L pGnipwgpnid £ hwwnlwbhh wagnbgnipinilp, npG pGYwé
fudpwynpdwb hhdpnud
62
n? == (5.38)
X
Pwnwyniuh wpliwwn tdwhphy nbwnbGpdhbwghwih gnpéwlghg’
Ynsynid £ tdwhphy Ynnbywghnb hwpwptipnipinil (n)

62
n= /0—2 (5.39)

EdwhphYy Ynentywghnb hwpwpbpnipinilp thnthnfuynid £ «O»-hg
«1» uwhdw0ncy, pln npned, Gk

n= 0. Gowlwynd £t fudpwynpdwb hwuinlywbhzb wanbignipynilb sh
pnnOnLd wpnynibpwihG hwwnywbhoh ypuw,

n=1. wpnyntbpwjhb hwnywbhp thnthnfudnid £ dhwyb fudpwynp-
dwl hphdpnud pOywé hwnlywbhohg Ywiudwé, huy wyp qnpénbuwjhl
hwuinwbhGtph wqnbgnip)nilp hwywuwp k£ 0-h:

UhowGOyjw wndbpbbpp qGwhwunynid G0 juwujwé uwhdwbwjhG
wpdtpltph npwbg dninhynipjwl wuinhdwbhg:

OphGwly nhunwpytbp nhuwbpuhwbbph gnidwndwb Ywbnbp: Gp-
Ynr wpnwnpwdwutph pwGdnpltph wfuwnwbpwihbt unwdh yb-
pwpbpjwp nlGGGp hbnlyw) nyjwGEpp (nBu wyniuwy 5.6): Npnab
ntwntindhbwghwjh gnpéwyhgp:

UnynLuwly 5.6
Upunwnpwiwuh pwGynpltph w2fuwnwipw)hl unwdp
U2fuwnwliph unwdnp PwlynpGbph phyp

(nwph) | wpnwnpwiwy Il wpnwnpudwu

0-5 2 7

5-10 15 25

10-15 20 12

15-20 3 8




[ COnwuoktp | 40 | 52 |
fulnhpp Ywptih £ neétp hGnbyw) hwonpnwlwbnepjwadp.
1. Npnzdnud b jnpwpwOgynp wpnwnpwiwuh  pwGynpGGph
w2 fuwwnwbpwihb dhohl unwdp
XX _25:2475:15+125-20417.5:3 _ 420
oy 40 40
|
3 dxify 25.7+75.25+4125-12+17.5-8 495

Xy = =9.5 nwph:
me 52 52

=10.5 wwnp;

2. Npnaynud £ Gpyne wpunwnpwdwutiph pwGynpGGph dhopl
uthwdp Shwuhl

2 X, f 25.9475.40+12.5-32+17.5-11

X = - -9.94:
S 9+40+32+11
Yuwa
% f . .
izzz.f . _10.5 409; 9552 _g 04 (%210)
i

3. 3wpdwpydynid G0 wnwohlb L Gpypnpn wpnwnpwdwubiph
pwOynpbbph wpfuwwnwbpwjhbt unwdh GEpfudpwihb nhuwbpuhwb-
np L pGnhwnip nhuwtGpuhwa.

. —\2
OZ_Z(X1,-_X1) fy (25-10.5)%-2+..+(17.5-10.5%-3 490
7= = =2

40 40
A

=12.25

— \2
> (xy=%,)71y _ 1063
Zij 52
2 Z(Xi,_i)zfi
X
2t

_(25-10F -9+(7.5-10F 40+ (12.5-10F 32+(17.5-10F -11_1575_
- 92 92

Npnaynid £ pwGYnpGEph w2iuwnmwbpwihl unwdh GapfudpwhG
nhuwtipuhwatiph dhohlp

=20.44:

03=

ClUnhwGnip nhuwtpuhwb Yy pGh o




o2 = 20 fi _12.25-40+20.44-52 1553
o Yt 92 92
4. Npnadnud £ wpnwnpwiwuh pwGynplbiph wfuwnwbpwhl
uinwdh dhofudpwhb nhuwtipuhw@
& _2(x-%)°f _(10.5-10f-40+(9.5-10F 52_23 1 025
* Df 92 92 4
L pun nhuwbpuhwGbph gnidwpdwl YuGnbh® hw2dwpyh Gunne-
pjntlp 16.88+0.25=17.13:;
5. Npnaynid £ tdwhphy nbntipdhGughwih gnpdwyhgp
, 0% 23 1575

= 20 202 _0.25:17.12=0.0146 Ywid 1.46%:
02 927 92

ALwintnpdhbwghwih gnpéwyhgp gnuyg b wwihu, pb plnhwGnip
nhuwbpupwyh n°p dwub t Jugontd dhofudpwyhG nhuwbpuhwd,
wjyuhlpl Ywhuntd niGh® pwGynpuwlwh unwdp pwbGynpGbph pyhg,
pbt” ns: Uju ophGwynid Ywfujwénipnilp pwgwlwynud £, pwGh np
n? =0.0146 wndbipp 2wuwn thnpp t:

UGhpwdtwn £ npnatp Gl tdwhphy Ynebywghwh hwpwpbpne-
pjntlp’ n =+/0.0146 =0.1208 : Unwgywdé wnnyntlpl wuwjwgnignid L,
np Yww gnynipjnib snibh pwbdnpbtiph unwdh L Gpwbg pdwpwlw-
Uh dhol, pwlh np n-0 2win thnpp phy E:

= 16.88:

Jwwnywbhh dwubtiph nhuwtpuhwabph gnudwpdwa YwhnGp

Nhuwbtpupwlbph gnudwpdwb YwbnOp nmwpwéyned £ Gwl hwun-
Gwlh2h dwuh nhuwGpuhwh pw: Ywup Gbpfudpuyhl nhuwbnupuwl
npnayntd £ (5.40) pwlwdliny.

ok =P (1-P), (5.40)

npintn’ P-0 wnwOdhlG fudptpnid nwuncdGwuhpynn  hwnwGhoh
duwul

Ubntudpuyhl npuwbnupwlbbnh dhohlh npnpdwl pwluwdll nilh
hGunlyw| nbupp

0% = Zpgfp) —P(1-P): (5.41)

Uhofudpuyhl nhuwbnupwlnpngnid b hGnbw) pwlwdbng



P -P)2f,
i =—Z( PP ; (5.42)
i Zfl
npwntin fi-0 wnwGdhh fudptinh dShwynpGGph phya t,
P-0 ncuntdwuhpynn hwwnywbhoh dwup wdpnng hwdwy-
gntpjnLlncy:
Swunlwbhzh dwup hwdwygnepynelned npnpynid £ Yerwd dhohl
pywpwlwlywbh pwlwdlny

_ P f
P=—Z —: (5.43)
2
ChnhwOnip nhuwtpupwl npnpyncd £ (5.44) pwlwélng.
02=P(1-P): (5.44)

Nhunwpywsé nhuwybpuhwbtpp hpwp hGn Yuwywéd G0 hGunbyw)

hwywuwpnrdny.
o2 :oé,i +61%i: (5.45)

NhuwbGpuphwObph wju hwpwpGpwygnigintlp Yngyned £ hwnlw-
Ghoh dwup gnuiwpdwl YubnG: NuGGGwiny Gpynt nhuwtpuhwbbpp
uwntih £ npn2G Gppnpnp Ywd unnigbp npwbg hwdwplydwb dnne-
pjntbn:

PtiptiGp onphlwy: Unyntuwy 5.7-nud GEpYuwjwgywé GO wwydwlw-
Jwb $hpdwjh Gptip wpunwnpwiwubph hhdbwywb pwGynplbph nb-
uwlwpwn Y2hrbtpp:

UnynLuwly 5.7
dhpdwjh hhdGwlwh pwGynpGbph nbuwlwpwnp Y2hep
3hdabwywb pwGynpblpph Bninp pwGynpltph
Upunwnpuwiwu wnbuwlwnwn Yzhep (%) phup (dwnn)
U 70 100
g 60 150
q 80 250
DGnwaikGp 500

Unyntuwyh inyuGGph hhdwG ypw npntGp.
1. 3pdlwywlb pwlynpbbph wnbuwlwpwp Yzrh nhuwbpuhw
wdpnn® $hpdwyned:;
2. Uwuh GbpfudpwjhG W 0hofudpwjhb nhuwtpuhwGtnp:
Lniénid.
w) Lwfu npnanud GOp hhdGwywb pwGynpbbph dwup wdpnno
$hpdwynid (pwlwél 5.43)



B 0.7-100 +0.6-150 + 0.8 -250 _ 360
- 500 500
p) Udpnne dhpdwjh hhdGwywb pwbynpbGtph dwuh pGnhwbnep
nhuwbpuphwh (pwlwdl 5.44)
0%2=0.72-(1-0.72) =0.2016 :
q) Upnwnpwiwubiph GGpfudpwihb nhuwtpuhwltpp Yywqoikh
(pwlOwdl 5.40)
2 _ _ 2 _ -
05 = 0.7 (1-0.7) = 0.21, 03, = 0.6 (1- 0.6) = 0.24,

=0.72 , wyw’

2 _ — .
02 =0.8 (1-0.8) = 0.16:

n) Upwnwnpwdwutinh Gbpfudpwihl nhuwtipuhwatph  dhehlp
(pwlwél 5.41)
~2 0.21-100+0.24 -150 + 0.16 - 250 _ 97

O~ 500 500
L yGpowwybiu’
G) UhphudpwjhG nhuwbpupwh (pwlwdl 5.42)
52 _ (0.7 -0.72)2100 + (0.6 - 0.72)?150 + (0.8 - 0.72)*250 _
i 500

=0.194,

_38 =0.0076

500
Uwnnignud’ 0.2016 = 0.194 + 0.0076:

5.5. dwphwghn( pwfudw wpph Yuwrnigwdédpwjhl
pGnipwantinp

NhptiptGghwghwh gnigwlhaGbpp: Pwpfudwb YGGupnbh nh-
nwnplyywdéd plnhwlpwglnn gnigwbhbGbpp L nwnwGiwl wunhbw-
Op wwuwybpwgnid s60 nwihu pwtudwb duh dwuhG, wyuhbpl sL0O
pwgwhuwjnnid hwdwfuwlwbnipyntGGGph hwonpnuywb thnthnfunt-
pjntGGGpp: Pwfudwb dLh wpwbdbwhwwnynipnlGGEph wpunwhw)n-
dwl hwdwnp Yhpwrdnid £ nhdtiptaghwghwih gnigwbhpp, npp hhao-
qwé | pwpfudwb Yuwrnigywédpwihb (nwbqujhb) gnigwbhGtph ypw:

Ywnnigwépwjhb gnigwlhyGtip: Ywenigdwdpwihl gnigwlhpGb-
nh hwdwywpgniy, npwbu pwfudwb duh jJnipwhwnynipjwb gnigw-
Gh2, hwlnbu GG qwihu wmwpptpwyGtp, npnGp npnwyh nhpp GO
qnwynid - (nipwpwlgnip  snppnpnp,  hhGatipnpnp,  wwulbpnpnp,
puwlhpGabpnpnp L wy0) Juphwghwih Ywpquynpdwé wppnid:
Wnwhuh gnigwlh2btpp Ynnd G0 YJwbnhp (Yqud gpunhblun) pln-
hwlnip wGJwhnidp:



Npn2 YqwbunpG6p n0b0 wnwGahG wOwbnudbbp” YywpunpGap,
YuhGwnhiOtip, nbghibtn L wbpgtlunh Gop:

LUJwpunhGpp hwnlwbhh wpdtplbpb GG, npnGp Ywpquwynp-
qwé hwiwygnipjnilp pwdwlnid GG 4 hwjwuwpwdbd dwubiph:
Swpptipned G0 unnphb (Qq) YJwnwnhip, npb wlpwwnnid £ hwdwygnt-
pjwl 1/4 dwup hwwnwbhzh wikGwihnpn wpdtipnd, L ytphG Ydwp-
whip (Qsz), npp hwwnud £ 1/4 dwup hwnywbh2h wiklwdbtsd wp-
dtipny:

Nw Gwlwynid t, np hwdwygnipywb dhwynplbph 25 %-h wp-
dtipltipp thnpp GG Q _hg, 25 %-p’ quGynid £ Q1 L Qx-h, 25%-p° Qz L
Qs-h dholi, L BOwgwd 25 %-p qipwqubgnid £ Qz-n:

Enpynnpn YJwpwhp® Qz-p, dbnhwlwd t: YWwpwhGbph hwzqwp-
Yp Gowh £ dGnhwlwjh hwdwpydwlp

1143 £ -Sq 4
Q; =X, +hg, T1 (5.46)
1
3/43 f - Sq. 4
Q; =Xq, +ha, T3 (5.47)
3

npntin X, -p dhpwywjph unnphl uwhdwlb b wwpniGwynid €
uinnphG Ywpuinhip (Ghpwywjpp npnagnd £ Ynenwywé hw-
Swiuwywbnipjnilny, npp wnwehlp gGipwqubgnid £ 25 %-p),
Xq, -0 Ghowlwyph unnphl uwhdwaG b wwpniGwyned £ yb-
phG yqwpwnpip (Showywypp npnayned £ Yyninwyywd hwdw-
fuwyuwGnigynilny, nplG wnwohlp gbipwqulgnd k£ 75 %-n),
hg -0 Uhowlwyph dGénLpynLGa L,
SQ1_1 -n dhowywyph Yninwywd hwswhuwywbnepyniGh k,

Gwiunpnnud £ wyG dhowlwyphl, npp pndwlnwyned £ unn-
nhG gwpunhyp,
Sq,-10" Gnylp YtinhG Yywnwihh hwdwn,

fo, -0 Uhgwlwiph hwiwhuwywbnipynil t, npp pnwlnw-

Und £ unnphl ywpwnhip,
fo, -0 GnuyGp YbphG Yqwpwhih hwdwp:
UJhGwnh GGpp hwdwygnepnilp puwdwlnid GG 5 hwywuwp dwubiph:
Ntgh Gtpp (di) hwnywbhh wb wpdtiplbpb GG, npnGp Ywpqw-
ynpywé wppp pwdwlnid GG 10 hwwuwp dwubph. wnwohl nb-
ghip (d4) pwdwlnid £ hwdwygnipjwlp hwdwwwwnwufuwlwpwn
1/10-p, 9/10 hwpwpbpwygnipjwip, Gpypnpn nbighip (d2-p)° 2/10-p,



8/10 hwpwpbpwygnipjwip L wy G:
NGgh 0Gph hw2dwpyp Yuwwnwnynod £ Gnyb uygpnibpnd, hGs L OG-

nhwwh L hgwpwh G hwzywnpyp

110" f - Sd1_1

+1 nkghy. dy = Xgq, + hg, ; , (5.48)
di
2/10% f - S, _
slinbghl.  dp =xg, +hg Zf' 271 (5.49)
d;
® e
9/10Y f -S, _
oIXnbighl.  dg =xg, +hq, Zf' %1 (5.50)
dg
npntin x4 -p wewehl nbighip pnywlnwynn dhowlwjph unnphl
uwhdwGG k,

Xg, -0 GnuyQG £ Gpynnpn ntighth hwdwp,

hg-0" wnwohl (Gpypnpn, tippnpn) nkighip pnywlnwynn Gh-

owlw)ph dténLpynLGG E,

Say-1:Sa,-15 s Sag-1—0" wnwphl (Epynnpn L wjib) nbighip

pndwlnwynn dhowlwjphl Gwiunpnnn dhowywypbnh Yyni-

nwljwd hwswfuwwbnipjntGabnh GG,

fa,» fa,» - fo, -0 wnwehl, Gpynpnpn L gjncu ntigh|Gipp pn-

Jwlnwynn dhowlwjptph hwwfuwwbnipyniGbtnb GG:

OpphlGwy nulGlp gqyninughwlwl nbnbunpyntbbbpnid gnptGh

ptppwwnynipjwl (g) Yybpwpbpjw hGnlyw) ngywGbpp (inb'u wnne-
uwly 5.8):

Unynruwly 5.8
8nntiGh pbippwunynipjwl pwfuniip
Ptppwwnynipyntl SGuntunipynLGatiph phdp UnLinwyjwd
(9) hwiwfuwywbnipynih
Xj fi Si
16-20 2 2
20-24 11 13
24-28 16 29
28-32 24 53
32-36 19 72
36-40 15 87
40-44 10 97
44-48 3 100
COnwadkGp 100




Cuwn wnyniuwly 5.8-h wnyjwbGtph npnyt| unnpht L ybpha ygwp-
wnhLGGpp, uinnphb L YGphG ntigh GGnp:
Lniénud. NpnztiGp Q-h inkinp wnwohG L Gppnpn yywpunhGbpnud
~n+1 100 +1

NQ»] —T—T:2525,
n+1 100 +1 )
NQ3 =7 -3= 7 -3=75.75;

LUJwpwnhGbph hw2dwpyp Ywwwpynid £ dGnhwbwih hwdwny-
Qw0 Gnwbwyny.

100 .

Q, :24+4~4T:27g, 24<Q<28 ;
1003,

Q3=36+4.4T=36.89, 36 < Qs < 40:

UnwohG YyJwpwhip hwodwpytint hwiwp wbhpwdtn £ qunlb|
f
ydwpuhwihl dhowywjpp: Lwbh np %:25.25, Gawlwynid E, np

nw (pun Yninwlydwéd hwidwhuwywbnipyntGltinh) 24-28-h thpw-
Guypl £ SYwy nbiwpntd” xq = 24, hy =4, f, =16, SQr1 =13: Lyw-

Gwynud £ qyninughwywb nGunbunipyntbbbph 25 %-0 nlbh 27 gblwn-
Gtphg wwlwu pGppwwnynipinil, 25 %-n° 27 gblGwnGGphg pwnén, huy
GOwgwdép nlbhG 27 gtOwnGbphg OphOsl 36.8 ghOwnltp pbppwwn-
ynrpyncG:

UwnnphG L ybph0G nbghGtpp hwydwnynid Glp dtnhwlwjih pwbw-
dup oqlintpjwdp™ npw dhowlwjpp thnfuwphbtiing wyt dhowywypny,
npwintin qunGynid G0 mwppbpwybtpp L hwwnned 10% pyh hwdwfuw-
wlbnipjntlp' pwzfudwb wpph unnphG L yGphG uwhdwGGGpned:

UwinnphG nbghip (dy) wdkGwgwén pbppwinynipynilGG k£ (g): Lwfu
nnpnand GGp nbghip (pwlwdlny), www npw hwdwnp’

Ng, = (100+1) /10 =10.1:

CGn npnud” wnwohb (unnphl) nkghih hwqwnyph hwdwnp gunlGnid
Glp 1/10 hwawfuwywlnipjnLGGEph phyp
2f_100_,,
10 10
Cuwn Yninwyywsé hwswhuwywbnepyntGltiph’ npnznud GGp nbigh-
(wihG dhowlwjpp. wpyn’p nwppbpwyp hwiwwwwnwufuwbnid
wjlwhuph hwowhuwlwlnipjwh, npp qunbynid £ (20-24) ghGunGbp



dhpwluwypnid: Wu nbwpnid x4 =20, hy = 24-20 = 4, Sd1_1= 2,
fd1=11: Wuwnbnhg® wdblwgwén  pbppwuinynipintlp Y hbp

d4=20+4(10-2)/11=20+32/11=22.91; 20< d,<24:
Lowlwynid £ gyninughwlwl nlGunbunipyniGlGtiph 10%-0G nibh
22,9 g gwdn, huy 90%-p 22,9 g-hg pwnén pbppwwnynipjnih:
hGGtpnpn (YGiphG) nbghh hwdwp qunGnid GGp 9/10 hwlwfuww-
Gnipjwdp phdp. nbghth hwawnp®
100+1
Ny

, =——9=909,

huy hwdwhuwlwbnipjwb phdp Y hGh Z' 9—100 9=90:

Cuwn Ynrtnwyywé hwétufuwhwﬁmpjw[] qmﬁnuﬁ bﬁp dhowlwypn,
npp hwdwwwwnwufuwGned £ (40-44) dhowlw)phG:

Npnznud Glp x4 =40, hy =4, Sy =87, f; =10 wndtipltipp L pun

pwlwdlh hwydwpynd hGGtpnpn nbighip” wokGwpwpdp pbppwwn-
Uncpynilp, nnG £

100 4_g7

d9=40+410T=41.Zg 40 < dg < 44:

Loywlwynid £ gjninughwywl inbGwunbGunipntGGbph 90%-G nibh
41,2 g gwén, huy 10 %-p 41,2 pwpdn pbppwinynipjnil:
Mbngtlunhp hwwnywbh2h w)G wndbpl £, npp pwfudwb 2wnpp
pwdwlnid £ 100 dwuh: MbpgtGunpip Yupbih £ hwdwpyt) hbnlywg
pwlwadlny.
P, = L+ (S/f), (5.51)
npuntin Py-p n-pn wtipgtiGnhih wndtipl £,
L-n" dhowlwjph uinnnphl uwhdwbn,
S-n' qlwhwwdwG phyp, npG wlhpwdtn £ hnphgnGuywG
wnwbgph Yypw inpjwé wtinpgblunhhh hwdwwwwnwufuwbGinca,
i-0° L-h GGpphG uwhiwGh hGnwynpnipjncGh £ L+1-h ybphG
uwhdw(ihg (Ghowlwyph puwyjip),
f-n° L-hg dhGol L+1 dhowlwypnid qunlGynn pytiph qlwhuw-
tnwlwa L
NhptiptiGghwghwjh gnigwbhaGtpp: Gpp nunidGwuppynid b Jw-
nhwghwjh 2wppp, hwpy £ (hGnud npnztGp npw hwpwptpwywb pGne-
pwanptipp (hhwpyt, et Owjuwwbu hw2dwpywsé GO YJwpnh o no
nkighp): Syjwi nbwpntd Ywnbith £ npntip nhytintlghwghwih gnp-
Swlhgp (K):
THdtiptlghwghwih gnpéwlhgp hwqwplyynid b inwpptip tnw-



Guiybbpny:

Ept wipqwé GG Gppnpn (Qs) b wnwohl (Qq) YwpuwhGbpp, Juw-
nhwghwjh gnpéwygh htwn dlwntn Jupbih & hwawpyty nh$bpto-
ghwghwjh qnpéwyhgp hGnlyw) pwbwdlny’

Q
1- =1
— Q3_Q1 Q3 .
K= orals o (5.52)
Qs

dwphwghwh L nhbtintlghwghwjh gnpdwyhgbtiph dhol gnjnt-
pjnth nLGh npnwyh Yuw'

V =1.5Ky:

Ept hwawnnyntd GG 9-pn (dg) L 1-hG (d4) nbightGtipp, www nhpt-
ntlghwghwjh nbghiwjhG gnpéwyhgp (Kq) hwzdwnyynid £ hGnbywy
pwlwalny.

Kd= dg/ d1:

Mhdtiptlghwghwh wytih d2qnhn dwlywpnwlp unptih £ npnati,
Gpt hwdwnpyntd G0 hwdwygnipjwl hwinywbhoh dhohl dwlwp-
nwyh 10 %-h wiklwiké L witbwhnpp wndtplbpp:

Rwibdwwndwb wynwhuh gnigwlhyp Ynsynud £ nhdbiptlghw-
ghwjh $nlinwjhG qnpéwlhg.

1
. 5 DX Z X
K= = ] (5.53)

%Zx ZX

npwnbin’ ZXJ. -0 hwiwygnipynilnid hwinlwbhoh 10 %-h dtéwanyh
dhwynnpltph qnudwpwjhl wndbpd t,
ZXS -p° hwdwygnipjntlGnd hwinwbhoh 10 %-h wibkOw-

thnpn dhwynnlbiph gnidwpwjhl wpdbpp,
n-n" hwdwlygnipjntlnid shwynpbtiph phyp:

5.6. Pwudwl dnathwnbkpp

Pwfudwb 2wpptph dhohl pywpwbwywbh nt nhuwtpuhwb wyb-
(h pGnhwGnip hwulwgnipjwld™ Jwphwghwih 2wpph dndGhGunGGph
Gwubwynp nbwptp GG:

k-nn Ywngh dndbOwp Yngynid £ x; wmwppbpwybbph A Judw-
Jwlwl hwunwunntd pyhg nilbgwd ptinnudbbph k-pn wunhdwGh
dhohlp



M, =(x; —A)* : (5.54)
UhohGGEph dGonpnilp hwpdwpytihu® npwbu Yahn Ywpbih t pl-
nnLlt| hwdwhuwwbnepynilp, funniginclp Yuwd hwywGwlwbnipyne-
Gp: Bpb npwtu Y2hn plnniGyned £ hwdwuwywbnipyntbp Ywd inb-
uwlwpwp Yzhep, dndblnGGpp Yynsgdned GG thnpdwpwpwlw, huy
Gpp oquwgnpéynid £ hwywlwlwbnep)nibp tnbuwywa:
UndtGGunGGph Yupgp uwhdwGynid £ k-h dGénLpjwidp:
k-pn wpgh thnpdwpwpwywl dndtlwnp npnaygned E npwbiu tinwp-
ptipwyGbph A dténipyntlpg nuGbgwé ptinnudbbph k-pn wunhdwbGs-
nh nt hwdwwwunwuhuwb hwdwfuwlwbnepyntGGbph wpunwnpyw) O6-
nh gniwnph hwpwptpnipyntbp hwdwfuwwbnepyniGGtiph gnidwnh(.

k
—A)f

_Zbm A (5.55)
2f

Uwhujwéd A hwunwwnnilG dGénpjwl plunpnipintbhg wnwpptip-

ynd G0 Gpbp wnhwh dndtGGunGtp.
1. Bpbt A =0, Junwlwbp k-pn Ywpgh uygplbwywb dndthwnp

my

k
M, :M: (5.56)
2f
2. A = Xo-h nbwpnid Yunwlwlp k-pn Ywpgh wwjdwOwywb
anitGunp (my)

Z(Xi —Xo)k fi : (5.57)
2
Muwjiwlwlwb dndkGunp oqlnipjwdp wwpgbigynid £ pwpfudw

2wpph hpdlwlwb pGnipwgptiph hwydwpyp: k-phG wnwny wnwpptip
wndtiplbp Yuunnwlwbp uygplbwlwb dndGhGwnGGn xe-h GYHwwndwdp:
Gpt plnnuGtp, np k =1, www'
Z(Xi_xo)fi :infi _XOZfi “%-x,:  (5.58)
2f 2 2
Ujuintinhg hGwunid £, np X =Xy +my, wyuhOpl chohl pywpw-
Owywlp hwwuwp £ pGupwbph ulygpbwlywlb wpdtiph L wnwohl
Ywpah uygplwlwhb dndtOwnh gnidwphb: Gpb (X - Xo) 2GnnLiGENG
nL0G0 pGnhwlnp ¢ pwgiwwwunyhs, wwyw npwlg 2Gnnuiltpp Yuw-
ntth £ pwdwlt) pwgiwwwwnyhsh dpw b hwpdwnytip unwgdwd in-
GtGuwnp, wjlnihGunb pugiwwwunyb] hwiwwwwnwufuwb wunhdwbny

mk:

le




Y (Re)s
i °c
25
1
k-hG twny 1 wndbpp, Yunwlwlp X=Xy +mM4C:

3. Bpbi A hwuwmwwnntl 0EénLp)nLGp hwywuwp £ 0hohl pwpw-
Owywbht (A=Xx), Juunwlwlp k Ywpgh YGGunpnGwhwb dndGhwp

(1)

m, = ¢k (5.59)

> (xi —%) 1,
= : 5.60
Mg zfl ( )
Jdhawlwagnpnipjwld wypwlynmphlwynid oqunynid GO wnwohl, Gpy-
nnpn, Gppnpn L snppnpn wpgh dndtGwnGtphg: UYGwnene (hGGnL hw-
dwpn dndikOwnGGpp GEpYuwywglblp wnntuwyh nbupny (nG'u wnjnt-
uwl 5.9):

UnynLuwly 5.9
Pwfudwl dndtlwnbtph nbuwyGbpp
UndkGwn-
Gbiph
nbuwly- [ Uyqplwlywh UhGipnGwywh MuwjiwGwywh
Gbpp M mi
LUwpgp - e
(k)
M _ 22X _Z(Xi_i)fi _ _Z(Xi_xo)fi
1 1= b=, =0| m=
X 2t >
_ 2
_inzfi _Z(Xi_x)zfi _Z(xi—xo) f
2 | My=£it 2Ty S AT X R
X 2f X
3 _ 3
M _2x _Z(Xi_x)gfi _Z(Xi_xo) f
3 | M= R i L e
X . >
Zx?fi 3 (% - x)* Z(xi—x0)4ﬁ
4 4= | M4 =T my =="-————
> i =i

Uryniuwlyhg Gpbnwd £, np°



e wnwohl Ywpgh uygplwlywb dndtlunp hwdwuwp £ dhohl
pywpwlwlywbhld my; = X L Yphpwndnd £ npwbu pwfudw
ythupnGh gnigwlhy,

e tpypnpn, Gppnpn L snppnpn Ywipgh uyqplwywb dndtbunbtpp
snL0G0 hGplnipnyb Gowlwynipynil, uwyw)b ogquwgnpéyntd
GO YyGOhunpnOwlwb dndGOnbGGph hwdwpyp wwpgbglbpnt
hwdwp,

o niOGOwnd wnwohl L Gpynpn Yupagh uygpbwlwh dndGhGnGep
Yuwnbih £ npn2ti| nhuwbpuhwl

o’=p,=M, -M7, (5.61)

o wnwohl Ywpgh YGGunpnGwywb dndtGunp hwjwuwnp £ gpnjh
(“’1=0)7

o bLpypnpn Ywpgh YhGonpnlOwywh dndtOownp nhuwbpuhwb £ L
Swnwjnud £ npwbu hwinlwbhh nwnwbGdwb hhdGwywb swih
(u2=02)v

e Gppnpn Ywpgh YGGunpnGwlwhb dndtOwp pwfudwh wuhdbin-
phwjh swhG k. Gpb pwfuntdp updbwnppy £, wwyw wyt hwyw-
uwn £ qpnjh,

e snppnpn Ywpgh YGGupnGwywG dndtOwnb oguwgnndynid L
teugbiuh gnigwlihzp hwaywnltihu,

e wnwohh, tpypnpn, tppnpn L snppnpn Yupgh wwydwbwlwh
UnukbGunGtpp sncGGh hGpGnepnuyb Gowlwynepynil, uwyw)b og-
nwagnpéynid G0 YGGunpnGwywb dndkGnbbph wwpqbgwé
hwdwnydwb hwdwp:

5.7. Pwhudw dLh nLuntdGuuppnipyniGp

Pwfudwb auh jnipwhwwnynepyniGbtph pnhwGpwgnidp plnipw-
gpbint hwdwp oquynid Glp pwphudwG Ynpbphg, npnGp wpuw-
hwjindntd GG qpwdphynptl™ wnihgnbh L hhunngpwih wnbupny:
Mwlp wwwnybpwgnid GG twhu neuntiGwuhpynn Gpunyph pwpfu-
dwh ophGwswihnipjniGbGtph dwuhG:

Swpptpnid GO0 hnpdwpwpwlywl L nbuwlw pwfudwh Ynpbpp:
Onpdwpwpwywl pwfudwb Ynpp hwunwgh pwfudw YnpG k, npp
utnwgynl £ ypsdwywgpwywlb nhinnwnpyiwb Gneptiph fudpwynpdwG
wpmyntbpnid b wpunwgnpnd £ pwfudwb ypw wagnnn hhdOwywG
wwwndwnbbnl nt wwwnwhwlwb gnpénbOtph wagnbgnipjnilp: Ni-
untiOwuppynn Gplnyph pwfudwb ophlwswihnipintlp ywwnwhw-
ywh qgnpénlGGEph wanbgnipynitlhg gtipéd wwhbint hwiwp wlGhpw-
dbiuin £ uGéwglt] hwdwygnipjwb Swywip® thnppwgltinyg dhowluwy-



ptph (wylnipyniln:

Uwpbiwwnhlywywb JhdwlwagpnipntGb wuwwgnignid k£, np hw-
dwygnipjwlb dwywih dtéwgiwl L dhowlw)pbph (wjlnipjwl thnp-
pwgiwl nbwpnid pw2fudwl pwqdwbyntGabpt wybh G0 dnnGanud
npn2 uwhdwbwjhG uwhntG q6h, nnG £ pwpfudw Ynna L

Stuwywl pwpfudwb Ynplt wpnwhwynned £ dnclGyghnbw Yuwp
nwwinwbynn hwinbuwbhob6ph  thnthnfunegyniGGbiph dhol, npnud h
hwjwn GO quihu hhdGwywa, fulwl ywwndwebbph wgnbgnepynilp, L
pwgwnyntd £ ywwnmwhwywb gnpénbbtph wagnbgnipjnilp: Ujn nb-
uwybinhg” nGuwywb pwfunctdb niGh Yupbnp ntp, pwGh np hGwpw-
ynpnipynilh £ pGatnnid ogunnwgnnébint pwfudwh Ynpbpp hwdwfuw-
wlnipjntGhtiph pw2fudwb optlpGGna ntuntdbGwuhpbint b pwfuntd-
GGpp hwditdwwnb e hwdwnp:

Pwfudwb Ynptipp (hGnud GG uhdGunphy L wuhdbunpply, 06y, Gpyne
L pwqiwquaquwe: Ywfujwé wjl pwlhg, pt Ynph np GnnG t
ninnjwd we Ywd dwhu” twppbpnud GO0 wowynnijwb L dwhuwynnu-
Jwl wuhdGunphwGp:

Swdwubin hwdwygnepjnilGbtiph nbwpnid pGnipwgpuywb £ oky
qwqupwh, hul whhwdwubin hwdwygnep)nilGbtiph nbwpnld” pwg-
dwququwp pw2funtdp: Gpynt L wybh ququp nilbgnn whhwdwubin
hwdwygnipyntGGtph ywpwaquynid hwpy £ (hGnd uwnwpbp gy -
Gtph JGpwhudpwynpnud® wybih hwdwubn fudptp wnwGalwgbhnt
Owwwnwyny: Uhdtunphy pwzfudw nbwpnid gublwgwdé Gpynt tnwp-
pGpwylbtph hwidwhuwlwbnp)nlGlGtpp YGGunpnthg hwywuwnpwhbn
G0 L Gpynt Yynnitiphg dhjwbg hwywuwn:

Uhdtuinphy pw2fudwb Ynph ququpp gnGyncd £ YGGupnGned, huy
wuhdbwnphy pw2fudwbp” YhEGunpnbhg inbnwowpddwdéd £t wy (dwfuw-
ynnijwlb Ywi pwgwuwywl wuhdbnpphw) Yuwi dwhu” (wowynndjwh
Jwd npwlwb wuphdbnphw):

Wnwhuh pw2fudwl 2wnph pnipwantinl GG.

X =My,=M,; R=60c, c=1.25d:

Gpt G2Jwéd hwpwpbpwygnipjnilp fuwfungnud £, Gwlwyned k
gnjnipjntl nibh pwfudwl pwpph wuhdtGunphw: Gpb Me< Me<X ,
www X - Mol X - Mg tnwpptipnipyniGbtipp npwywb GG, wuhdbin-
nhwb wowynnujwa t: Gpp My >M > X, hwjwrwyp® X - ML X -M,
wnwnppbipnipyncGltpp pwgwuwlywb GG, puy wuhdGuphw6 dwfuw-
ynnojwa k:

Swpptp swihnnwywlnipntd nibbgnn dh pwOh pwfuntdbtiph
wuhdtnphwjh hwibdwwnwlywb neuntdGwuhpdwb hwdwp hwywp-
ynid G0 wuhdGunphwyh hwpwpGpwlwb gnigwbhp (as)



X — x-M
as:XTMO Jwd ag = £ .

(5.62)

Uupdtwphwih gnigwlhzp Ywpnn £ (h0OG pOswbu npwywd, w)l-
whu b pwgwuwywb: Ywywb dGSnpntGp Jywynid £ wowynnijwhb
wuhdbwnphwyh dwuhG, huy pwgwuwlwbp dwfuwynnijwa:

Uuhdtiinphwb npwywb b, Gpb pwpfudwb Ynph «bGplwp dwup»
qunbynid £ dnnwjhg we (ag>0), pugwuwlyw t, Gpb Ynph «Gplun dw-
up» qunlynid £ dnnwjhg dwiu (as<0) (inb'u qdwwwwnytipltip 5.3 L 5.4):

Pwfudwl uhdGunphynipjwl nbwpnid Gppnpn Yupgh 4GGunpnbw-
Ywa dndGhunp (u3) hwdwuwn £ 0-h: Nppw 066 | ps-p, wylbpwlb UGS L
wuhdbunphw: Un wnwbdGwhwwnynipjnilhg oqunynid G0 wuhdbun-
phwh pOnipwagptiint hwdwn: UuhdGunphwih gnpdwyhgp Gppnpn
Ywpah YGaunpnbwlwb dndtGbunh (uz) L dhohl pwnwyniuwihb 26in-
dwl (0) funpwlwpnh hwpwptpnign GGt

a =13 . (5.63)

S 03

Nppwl hwdwphsp dnwn £ qpnyhG, wybpwh thnpp £ wuhdGunphwG:
Uju gnigwlhp wybith uinnyg b L yhpwndnid £ wydbih hwdwfu, pwG
GwfunpnGGpp:

Qéwwwnytip 5.3
Pwfudwb 2wpph wowlynnijwl wuhdbwnphw

f(X) A

v




QSwwwwnlytp 5.4
Pwudwh wpph dwhuwynniywl wuhdtwnphw

v
x

Gpt wuhdtwnphwih gnpéwyhgp UG6 L 0.5-hg (pwgwpdwl wndb-
pny), wjl hwdwpynid £ Gouwbwyuwih, huy Gpb thnpp £ 0.25-hg™ wl-
Gow (sGshG):

Uuhdtwunphwih gnynipjwlb qlGwhwnndp Juwnwpyned £ dhohl pw-

nwyntuwghlb ufuwih hhdwG Yypw' Yuhudwé nhunwnpyniibbph puhg
(n), L hwdwnyyned k£ (5.64) pwlwdlinyg

o = | on=1 . (5.64)
ag (n+1)(n+3)

bpb¥>3, wuhdtnphwb wybhwjwn t, Gouwbwyned £ qrfuwdnn
as

hwdwlygnipjntlGnud hwwnlwGhzh pwpfuntdp updbunphy sk Iwlwewly
nGwpntd wuphitnphw gnjnipyncld sh nuGblw, L npw welwynipjncln
Ywpnn £ h hwjwin qup wwwnwhwlwb hpwdhdwyGbpned:

EdwhphYy pw2tudwb Jtppnidnipjwlb hwenpn puw)ip tpugtiuh qu-
qwph upnipjwl npnpnedG £ Gnpdw] pw2fudwb Ynph hwdbdwwn:

Uwpbiwwnhlywywb yhdwywaqnnipynttl wwwgnigt| t, np Gnpdw
pwfudwh Ynph hwdwp snppnpn Ywpgh YGGunpnGwlywb dndGGunp
(1) hwpwpbpnipynibp dhohl pwnwyniuwihb 26ndwb snppnpn wu-
nhswahG (o %), hwywuwn t tptiph:

Epugtiuh qnpéwyhgp npnayncd £ (5.65) pwlwdliny.



e, =4 -3 (5.65)
(0)

Epugtiuh gnpéwlhgp Jupnn b (hGG npwywd, hGsp plGnipwagpnid
£ Ynph ququph upnipynilp, L pugwuwluwl® ququwph hwpp |hGp°
Gnpdw| pwfudwb Ynph hwdbdwwnnipjwdp:

Qéwwwinytbn 5.5-nd OGpYuwywgwé GO Gpyne pwpfunidGtnp.
unip qugwph (es> 0), L hwpp quauwph (es < 0) wrlywjnipjntlp: Linp-
dw] pw2fudw( nbwpnid es= 0-h:

Epugtiuh dhohlG pwnwyniuwjhl ufuwip (0es ) hwdwpyynd t hG-

nlyw| pwlwélny’

24n(n - 2) (n - 3)
o, = , 5.66
s \/(n—1)2(n+3)(n+5) ( )
npwintin’ n-p nhinwnpynidGeph phya t:
Wuwhuny, pwzfuntdp YihGh Gnpdwy, Gpb wuhdtnphwih (as) L
tpugtiuh gnpéwyhgltipnp hwywuwp |hGGG gpnjh™ ag= 0; es=0:

Qéwwwnybp 5.5
Pwfudwh untp (es>0) L hwpp (es<0) ququwplkpp

0 _/ \x#.

LhGnptipgp wnwywpybp b wuhdbGnphwih L Epugbuh npndw
wwpgbgywd pwlwdélbpp: UuhdGnphwih gqnpdwyhgp hwadwnyynid



t htnlyw| pwlwdlny
as=P - 50, (5.67)
npuintin® P-0 dhohl pywpwlwlwbh wndbpp qbipwquwbgnn wnwnppt-
pwybbph nGuwywpwnp Y2hr £ (%-ny)” npwsd 2wpph nwp-
pGpwybGph pnhwbnip pwGwyney,
50 %-p Gnpdw| pw2fudwh pwpph dhohlt pywpwlwlywbp gb-
pwquwbgnn tnwppbpwybbph nmbuwywpwnp Y2hea t:
Epugtiuh gnpéwygh hwywnydwb pwlwdlh £
e.= P - 38.29, (5.68)
npntin’ P-G dhohl pwnwyniuwyhG 26ndwb YGuhG hwjwuwp dhow-
Juwjypnud (dhohG wpdtiph wju Jwd wjl Ynndnid) qunlynn
wmwppbipwyGtph nbuwywpwp Y2hei t (%-ny)” nipdwé wnp-
ph nwnppbpwybGph pnhwbnep pwbwyney,
38.29-p° UhohG pwnwyniuwihb 2Gndwb Ytuhlt hwlwuwnp
dhowlwypntd (Ghphh wndtph wyu Ywd wyl Ynndnid) qunl-
ynn wnwppGpwybtiph dwup (%-nd)” Gnpdw pwfudwb pwnp-
ph wmwpptpwybtph pnhwbnip pwGwyney:

UuhdGwnphwyh L tpugbuh qnpéwyhgbtipp nlGGG ng dhwyb GYwnw-
agpnptl pndwlnwynepjncl, wylk wadshowywbnptbl plGnipwgpnid GG
hwwnywbhoh pwfudwl dup niuntdGwuhpynn hwdwygnipjwl uwh-
dwbOGpny:

Swdwfu Epugbiul nt wuhdGunphwl npnpwyhnptb gniyg GG twhu
unghw-nGuntuwlwb Gpunypltph hGunwagw nruntdGwuhpdw ninp-
GGpp: OppOwy’ Gwlwywih pwgwuwlwb Epugbup Ywnnn £ hwjwu-
wnbi, np hGnwgnunynn hwdwygnipynibp npwlywwbtiu wbhwdiwubn L
Pwgh wyn, gnpdwyhgltipp pnuy| GG twihu npnot|, pb hGwpwyn®p t
wprynp ndjwy tdwhphy pwztunidp pipti Gnpdw) pwpfudwh Ynph:

OphGwy™ wpywé £ wpnwnpwlph wywwnpwundwb opwlwb Gnp-
dwjh Ywwnwpdwb gnigwbhaG6ph pw2fujwénipinilp (nb'u wngniuwy
5.10):

Npn2GL wuhdGunphwyh L Epugbiuh gnpéwyhglbpp:

lnph nLé6dwl hwiwp wbhpwdtiw £ hwydwnytp Gpypnnpn, tp-
pnpn L snppnpn Ywpgh YGhunpnGwlwb dndGGnGGpp (hw2dwplywjha
nyjwGbpp GEpYwywgyws LG 5.10 wnynLtuwyned):



Uryntuwy 5.10
Upunwnpwlph ywwunpwuindwl opwwh Gnpdwjh Yuwwwpnidp

Unpdwjh PwG- | Uhpw- . u 5> =
YywwnwpdwG | ynp- | Yuph i | | ] O |
winlnup Gph | yelw-| o ¢ i . . I I
Xj phy pnlp v . " e " "

fi Xj - i o i

u 1 2 3 4 5 6 7

288 | -1728 | 10368
144 | -576 | 2304
60 | -120 | 240

94-96 8 95 760 | -6 | 36
16
4
0 0 0 0
4
16
36

96-98 9 97 | 873 | 4
98-100 15 99 |1485] -2
100-102 | 30 | 101 |3030| O

102-104 | 20 | 103 | 2060 | 2

104-106 14 | 105 | 1470 | 4 224 | 896 | 3584
106-108 4 107 | 428 | 6 144 | 864 | 5184
CGnwakGp | 100 10106 940 | -504 | 22000
Uryniuwyh nyuiGtph hhdwb Jpw npnznid Ghp dhohlb pywpw-
Guywap®

80 | 160 320

2. xif 10106
>t ~ 100
Gpynnpn Ywpgh YaGunpnGwywb dndkGunp
2 (x-%)*f 940
>t 100
1
Gppnpn Yupagh YGawnpnbwlwb dndtbunp
by o 20X’ 504
3= =
zfi 100
snppnpn Ywpagh yGanpnGwlwb dndtbunp
1= 200" _ 22000
‘ > 100
I
NLGGGwiny wyn wyjwbbpp™ npnanud GOp wuhdbwnphwih gnpéw-
Uhgn’ L
an

X= =101.06,

9.4,

Hy =0% =

=-5.04,

=220:

a =t __ 904 475
o® 28.82

huy tpugtiuh gnpéwyhgp Yywaip’



e, =M _3_220 _, 4808 3-_05102
o* 88.36
Uuhdtiinpphwjh L Epugbiuh pwgwuwlwb gnpéwyhgltipp gniyg GG
wwhu, np gnynip)nih niGh puwn pGnyph L oGénipjwl sGshG wuhdbun-

nhw L pw2fudwénipjwl hwpp ququp:

5.8. Shuwywl pw2iujwénipinilp ywphwghwjh
wnptiph ytppniénipjnilnid

Pwfudwl thnpdwpwpwlywb Ynpp hwppbglbine L nGuwyw
Ynph htitn hwdwnpbnt hwdwp yhdwywagpnipjnilnd hwdwfu ogun-
ynid G0 Gnpdwg pw2funidhg: Lnpdw| pwfudwh $nGyghwhb nbh hb-
nlyw] inbupp’

2

: (5.68)

Y= o 2!
t\/ﬁ

npuintin’ y-0 Gnpdw| pwfudwh Ynph opnhGuwnG ,

t=¥-n‘ Gnpdwynpywé 26nnLdp,

e =2.71828, © = 3.14-n" dwpbLdwwnhluwywh hwuwnwuinndGGnp,
X -p” uhghl wndtipp,
xi—0" hwuinlywbhzh wpdtpbbpp,
O -0 dhohl pwnwnituwjhb 2tnnidp:
Unpdw pwpbunidp thndhG npnaygnid b Gpyne wwpwdGupbpny
pywpwbwlwb shohlny (x) L dhohl pwnwyntuwhh 2tnnidny (0 ):
hGspwl UGS |hOh hwdwwnbn gnpénn wwwnwhwywb dGénLpynLb-
GGph pwOwyp, wylpwb 066 Y hbh hwiwwwwmwufuwbnepynilp Gnp-
Ow] pwpfudwlb optilphb: Gpbt wwwnwhwlwl wwwndwnbbphg L ng
utyp sncbph gbipwy2rnn wgnbgnipintd Gyneubbiph GUwwndwdp, www
pwfudwh optlpp 2w dnwn t Gnpdw hG:
Lnpiw| pwfudwlb Ynpp dhwququpe, dhohlt wndtph GUuwndiwdp
uhdtinphy wwwytip £ L ntbh qubquywdl inbup:
Nhunwnytlp Gnpdw) pw2fudwb Ynph dh pwbh hwwnynep)nlGGGpp.
o f(t)-Gnpow] pwpudwl $nilGyghwl qnuq £ f(-t) = f(t), hbinluw-
pwp Ynpp upitiinphy £ opnhGuwnbtiph wnwGgph GUwndwdp,
wjuhlpl® X = Mg= M,:
o Dnilyghwl ntGh wluwhdwb thnpp wndtip t = o nbwpntd.
nw Gywlwynid k, np Ynpp gynintipp wuhdwywunnunhy duny dn-
ntlnd GG wpughulbph wnwGgphl® wpnibwybing Gpync



Ynnutiphg dquntp whuwhdwbnipjwa:;
dnGyghwl nbh dGdwagnyl wpdtp t = 0-h Jwd x=X nbiwpntd.

1
wyn wnpdbpp hwjwuwp t \/— :
2n

o DnLlyghwl nLlh 2ppdwlb Y t = £1-h nGwpntd, npp gunGynid
E YGGuwpnGh Gpyne Ynnind dhohl pwnwyniuwihl 2Gndwbp
hwywuwp hGnwynpnepjwl Yypw:
Swyqwnybtpp gniyg GG nwhu, np pnpnp nwppGpwyGtph 68.3%-
p gun0yntd k (X+o) dhowlwypnty; (X +2c) dhowlwjpnild gnGyned t
pninp tnwinpbipwyGbinh 95.4%-p, huy (X £36)-nLt" 99.7%-n:
e Unpny L wpughubtph wnwbGgpny uwhiwlwthwlyjwsd dwyb-
ptup hwywuwnp t akyp

t u?

0L

e 2du: (5.69)
t

Pwhudwl wpptiph hwjwuwpbtgnidp
(nbuwywb pwhujwénipjwlb Ywrnignip)

Qnpolwlywlnud 066 hGwnwppppnipintd £ wnwowglnd  wyh
hwngp, pb nppwn®y t yhdwywgpwlwl nhunwnplydwb wpnynilpned
unwgywé pwfuntip hwiwwwunwufuwbned Gnpdw) pwfudwp:

Swpgp |nobnt hwdwp hwpYwydnp £ hwaqwnyt) Gnpdw) pwpfu-
dwl wnbuwywb hwdwhuwlwbnipntGbbpp: dwphwghwih wpph
hwpptigntop puwn Gnplw] pwtudwb Ynpp™ nbuwywl pwpfujwént-
pjwl hwidwfunipyntlp, npnaynid £ htnlyw) pwlwadlny’

2
_Nh 1 o2

"0 \on

f(t) , (5.70)
npibin’® N =2f, Juwphwghwjh 2wpph hwdwhuwlwGnipntGGbph gnt-
duwnG t,
h-p” dhpwlw)ph Lwylnipynilp,
6-0" dhohl pwnwyniuwhb 26nnLdp,
tz%-n‘ Gnpdwynpywé 2GnnLan,
1 v

t) = 2. 5.71
o(t) 2° h (5.71)

wndbpp npnadnid £ wnyniuwlyhg:




Swiwdw)bnipjwl hwynwbhGbnp

Pwfudwl 2wpph hwpptigniihg, wjuhlpl® wGuwlwl hwiwfuw-
Ywhnipjntlp npnztiintg hGwnn, wlGhpwdtwnipntt £ wnwowlnid
unnigb]” nGuwywb no Bdwyphphy hwdwhuwlwbnepniGGbph  dhol
Gnwd wnmwppbpnepnip twyw’a t, pb” wwwnwhwywh: SGuwlwa (fr)
L tdwhphy (fy) hwwjuwlwbnipynGbtiph ubpunnipjwl wunhdwhp
qlGwhwnbint hwdwn Yunpbih t Ghpwetp MhpunGh (%), MndwGngu-
yne (C), Swuwnpbduyne (L) Ywy Unidngnpngh (A) hwdwdédw)bnepjwb
hwjwnwh,GEnphg nplk okYp:

MhpunGh hwpinwGhzp (%) fr L fy hwwhuwlwbnegynilGbph dhol
Gnwé tnnuilbph pwnwyniunt b nbuwywl hwdwhuwywbnepjwb
hwpwpbipnipjw gnedwnh k, npp npnayned E hbnlyw) pwlwélnyg

X2 -y (& 'fT)Z

, (5.72)
fr

npuintin’ fy-0 L f7.0 tdwhppy L inbuwlwb hwdwhuwywbnipnlGabnG GO:

XZ—nL thwuwwgh wpdtipp hwdtGdwwunned GG uwhdwbOwihG wpdtph
hGw, npp npnaynid £ hwwniy wnynwwwyh oqlnipjwidp’ Yuhujwé
wquwunipjwl wunmhdwbGtph pdhg L Gowbwywihnipjwl dwlwpnw-
yhg: Lowlwywihnipjwb dwlwpnwyp pGunpyned £ 0,05, 0,01, 0,001,
hul wqwwinipjwl wunphdwbGtph phyp (v) hwyqwpyynid £ npybu
pwfudw0 wpph fudptiph pdh (n) L dbyh wmwppbipnipnctt’ hwbwé
tdwhphy pw2tudwb wwpwatwptph phdp (X, o):

Wuwbu, pun Gnpdwp pwfudwG Ynph hwppbigdwl nbwpnid
wquuwunipjwl wunhdwGGGph phdp hwywuwn Y hap®

v=n-1-2, v =n-3:

Gpt thwz. <X2wn, Gpwlwynud £ 2bnnudp wnbuwywb L Edwhphy
Ynpbph hwawhuwywbnipyntGGEph dhole Wwnwhwlyw t:

Nndwlnduynt hwjwwGhzp (C): Unyniuwyh pwgwywynipjwl nbw-
pnid nbuwywl L tdwhphy hwdwhuwywbnepynGbbiph 2Enduwént-
pjntlp qOwhwwnbiint hwdwp Ywnpbih b oqunygtp Nndwbnduynt hwyj-
nwbhzhg, npp npnzyned £ (5.73) pwlwélny’

C= - (5.73)
J2v '
npntn’ x*hG MhpunGh hwjnwbhoh wpdbpl E hwdwpydws (5.72)

pwlwadlny,
v-0" wquunipjwl wunhdwGbtGph phyp (Gnpdw) pwfudw



Juwpywséh unniqiwl nbwpnid v-0 hwdwuwp £ fudpbpp
pUuhg hwlwé tiptip® v=n-3):
Epti |C|< 3, 2Gnniip wwuwnwhwlw £, huy Gpb |C>3" hwywuwnh:
Swuwnpbiduynt hwynwbhzp (L) YwpGh £ npna6p hGnlyw) hwpw-
pGpwygnipjwl hhdwb Yynw.

2
5 -0y
L= Neg (5.74)
vk +4Q
npwnbin® N-p hwdwygnipjwb swyw Gk,
pg-0° wiwntplGwunhy hwinlwbhoh nhuwtpupwa,
k-0° fudptiph Ywd wwpptpwyltinh phyG t,
Q-0 pOnniGnud £ 0,6 wnpdbpp, Gpp wwppGpwyGbph Ywd
fudptiph phyp 8-hg dhGsL 20 L:
Gpt L>3, Gwlwynid £ nmGuwlwb pwiuniip hwdwwwunwufuw-
Gnud £ EdwhphYy pwpfudwln:
Unpingnpnyh hwjwwbhzp (A) hpdaGynid b Yynenwywd hwdwfuw-
YwanipyntGGEph dhol dwpuhdwy 26n0wh Ywd wnbuwywb L Edwyhphy
pwfudwl hwdwfuwywbnipjwb Yypw:

A=, (5.75)

N
npwnbn® D-0 wnbuwywl L tdwhpphy Yninmwlydwéd hwswhuwywlbne-
pjnLbGEph dhol Gnwd 2Gndwh dEdwaqniyb wndtiph L,

N=2_f-G" nhinwnlnudGnh phyp Yud twhphl hwswhuwlw-
GnipjncGGEph qnudwnb t:
Uningnpnyh hwjuinwbhhg ogqunytiint wbhpwdtn wwydwah w)h
t, np nhwwpynudGeph phyp (hGh pwqwlwlwswih d6é (100-hg ng
wwlwu):
OphGwy™ Ywuwwnpybi £ pGunpwbpwjhb niuntdGwuppnepyntl innp-
$h wbnwiwuh wnwpwéiwb funpnipjwlb thnpdbph YGpwpebpjwy:
UpnyniGpGtipp GEpYuwywgdwé GG 5.11 wyniuwyned:

Unyntuwy 5.11
Swdwpyuwjhl wryniuwy

Ukbunn-
Snnpdh onp- ﬁhn ) N4
nwnwoe- |\ i - X =X 1 2 | Nh
ot fun- [N | wndtien | g [ XX o) =——e 2| NN )] g
dw / ! ¢ T

pnipynilp ¢ Xi o 2n o
X (ug) [PhdnTi

1 2 3 4 5 6 7 8




70-80 3 75 -35 -2.1 0.044 2.64 3
80-90 10 85 -25 -1.5 0.1295 7.78 8
90-100 14 95 -15 -0.9 0.2661 15.99 16
100-110 23 105 -5 -0.3 0.3814 22.9 23
110-120 24 115 5 0.3 0.3814 22.9 23
120-130 13 125 15 0.9 0.2661 15.99 16
130-140 9 135 25 1.5 0.1295 7.78 8
140-150 4 145 35 2.1 0.044 2.64 3

Npn2tp nGuwlywl hwdwfuwywbnipyniGbtpp, unnigbp nGuwyw
L Edwhphy pw2fujwénepyniGbtph hwdwdwjlGnepynilp Gnpdw pwptu-
dwl hGw:

Lniénid. RLwbh np Gnpdw) pw2fudwl Ynph Yurenignidp Juiujwoé
E Gpynt wwpwibunptphg X L O -hg, wwyw wnwyhl htppht wihpw-
dtian £ npntp hwdwwwwnwufuwb wwpwdtwnpbpp: Uhphl pwpw-
OwywOh L dhohl pwnwyniuwjhb 26ndwl hwydwpyp wbwnp b Yw-
wnwpb] unynpwlwb Gnwbwyny:

Stuwywl pwpfujwoénipjwl hwidwhuwlwlnipntlp qunbhjnt hw-
dwpn ogwnynid Ghp

Nh 1

fr o Jon
Lwfuopnp hwJwpyynid G4°
w) x=110 L 0 =16.64 wndbplLnp,
) gnlnud 2GnnudGGpp dhohl wpdtphg (uynLbwy 4),
) ginGned Gnpdwydnpywé ptinnudbbph wpdtpltpp (uynLGwy 5),
) wryntuwyhg npn2ntd o(t) wpdtpGtpp (unLbwy 6),
)

¢ Nh
e 2 Lwd ﬁzjaumﬁ)pwﬁwéum:

p
q
n

100-10

b) hwpdwinyna NP - ~60.09 hwunwnniG dEénueynilp,
o 1664

q) hwuwnwuwnnild wpdtipp pwqiwwwwmybing o(t) wnpdbpbtpny
(untbwy 7)° unwbnd Glp nGuwywl hwdwfuwlywbnipniG-
Gbnp (ULnpwgywd):

NpnoGnt hwdwn, pb hwdwfuwlwbnip)nlGGEph wyn 2GnnudGtpp
fwyw’s 606, p&” wwwwhwlwh, ogunynid GGp Mphpunbh hwjnw-
Gh2hg’

2
1 :Z(fa -f) .
fr

SGuwywb L tdwphphy hwdwhuwywbnipyntGlbiph  26nndbbpp

qUuwhwwnbnt hwdwp Yunbih £ oqunyb] hnbw wnyniuwyhg (5.12):



Urynruwy 5.12
Swdwpyuwih0 wryniuwy

2

f, fr f,-fr (s - 1) (fy-fr)

fr
3 3 0 0 0
10 8 2 4 0.5
14 16 2 4 0.25
23 23 0 0 0
24 23 1 1 0.043
13 16 -3 9 0.5625
9 8 1 1 0.125
4 3 1 1 0,330

0GnwikGp 100 = 1813

Nhunwpyywé ophGuyned pwppb ntbh hwdwhuwwbnepyniGbbph 8
funtdp, wqwunnepjwl wunhdwOGtph phyp” v=8 -3=5:

o = 0.05 Gwlwywhnipjwb dwywpnwyh L wgwwnipjwl wuwnh-
dwbGEph pyny npn2nid Gop wnyniuwlwihG wpdtipp szn=11-073

Jwuibdwwnnid Glp thwuwmwgh b wyniuwlwiht wpdbpltpp, pw-
Gh N % hupy< 7 wn- Windtiphg (1.813<11.07), Gawhwynd £ inbuwlwa
L Edwyhphy pwzfuqwénipjwb ubpunnepywb Junlywép planiGyned t:

Oquybiny MndwGnyuynt hwyinwbhphg” wwpgbOp. twyw®a t, pb
n"s" nbuwywh L kdwhphy hwdwfuwywbnipynlGGenph wwnptpnugyniln:

\x —v\ [1:813-5 _[-3.19_ 3.19

Jov V25 o 3.1623

Lwbh np 1.0087 < 3, mbuwywh L tdwhphy hwdwfuwywbnipyncb-
Gtiph dhol Gnwé wnwpptipnipntGbtipp Wwwnwhwywh Ga:

Ujdd thnpdblp uwinniqbip Juwnplywép Unpdngnpndh hwyinwbhh og-
Gnipjwdp

=1.0087

D
N

Uju Owwwnwynd Yuqgind GO Yninwyywéd hwswfuwywbnipjnil-
GGph wnyneuwyp (5.13) L npn2nd G0 twpptpnepjwl dwpuhdwy 26n-
Jwénipynilp Gpwbg dholi:

A=



Urynruwy 5.13
Uniingnpnyh hwjwwwGh2h hwdwpyp

Uniinwlyjwé hwswhuwlwbnepyncl ’

f, fr vl 1SS
thnpdGuywa (S) inGuwywa (SY)
3 3 3 3 0
10 8 13 11 2
14 16 27 27 0
23 23 50 50 0
24 23 74 73 1
13 16 87 89 +2
9 8 96 97 +1
4 3 100 100 0
Zfl =100

. D 2
Unwdb| 26nnuip" D=2, w Gwpntd A =—=——-=0.2:
by 2tinnudp n nbwp N~ Jioo

Cuwn wryntuwyh® P(A) = P(0.2) =1, htwnbwpwp, Junwh Junbip k
wlnbg, np 5 L fr dhol Gnwé 2tnnudp Ypnid £ ywwnwhwlw plnyp:

Ujuwhuny, pninp tpbip hwjunwbhp06pny £ tnbuwyw b Bdwhphy
hwiwhuwywbnipyntGGtph dhole Gnwé wnwppbpnip)nip Wwnwhw-
Yuwa £, wyuhlpl’ hwuwnwwnyned b wpwe pwpwd Juplwdn, pun nph’
pw?functdp Gapwpyyned £ Mnewunbh pwpfudwb optlph:



QLNFu VI

cuLSruvLeUshL AhSUNUNEY

6.1. CGunpwGpwjhl nhunwplyiwb nbuwywb
hhincGpltpp L Gowbwynepynilp

Jdhswywqpwywl nhunwnpynwdp Ywpbih E yugdwybpwbp hwiw-
nwpwoé b ng hwiwwnwpwéd nubwyny:
Swiwwnwpwé nhunwpyndp Owfuwwnbuntd £ nwuncdGwuppynn
hwiwygnipjwl pnnp Shwynpbbiph unnignudp L uwywé b Gyni-
pwlwl vté Sdwfuubph L ndwpnipynibGbbph htwn: Iwiwygnipjwl
Uhwjl npn2 dwup neuncdGwuhptpne b npw hwwnynepynitGbtiph ybpw-
pGpjw| Ggpwhwbqgnuibbp Yuwmwnbine hwdwn, undynpwpwp, oqunw-
qnpéyntd £ ng hwdwwmwpwé nhnwpyowb Gnwlwyp, nph wnwyb
nwnpwdéywé dup pGuinpwbpwjhb nhiwpynidl t:
CGunpwlpwihl ny hwdwwmwpwé nhnwplydiwb pGpwgpnid hb-
tnwgnwuynn dhwynplbpp plGunpdnd G0 ywwnwhwlwb Ywpgny:
Unwgywdé hwdwygnipjnilp niuncdbGwuppynid £, L wpnynilplbpp
nwpwdéyned G0 wdipnne uygplbwlwh hwiwygnipjwl Ypw:
Nhunwpyndp Yuqgiwybpuynid £ wylwbu, np dhwynplbiph pG-
wnpdwd dwup thnppwgywd dwupwnwpny GhpYuwywglh wopnne hw-
Jwygnipjnilp: Cunn wynd® hwdwygnipnilp, nphg Juwwpynid k
dhwynpltph plupnipynibp, Ynsgdnid £ gfuwynp, huly npw pninp
plnhwOpwglnn gnigwbhbbpp™ gifuwynp gnigwbhbbp: 9 fuwyn-
nhg plGunpwé hwdwygnipynttp wGjwbnd GO0 pGunpwlpwihlt hw-
Uwygnipjncl, huy npw pnhwbpwglnn pninp gnigwbh06pp™ pOwn-
pwlpwjihb gnigwGhpGtip:
CGunpwlpwihl nhinwpyndp Gwfupbunpbih E hwdwnwpwé nh-
nwnyiwb Gyuwwndwdp L ntbh dh 2wpp wnwybinipjnGbbp: Ywd-
ghg wnwyb| twywaGEna Ga.
e dwliwlwyh L dhongltiph wnbwbuntip, nph wpynilpnid
Ypdwuwnyned £ wpfuwnmwbph wywp,

e hbGwnwgnunynn opjtywnbtph nsbGswgdwlb Junwbgp Ywd JOowu-
GGpp Guwquwaneybh hwugbtbp,

e wlhpwdbnnipjwl nbwpntd” nhunwpydwb jnipwpwbsynin
dhwynph dwlpwdwulb neuncdGwuppdwl hGwpwynpniepyniln,
Gpp wOhGwnp t pGngpybp hwiwlygnipjwl pninp Ghwynpbbipp
(opplwy” plGunwbblywh pjneth niunciGwuhpnipyniGp),

e qpwlgiwl pOGpwgpnid hGunwgnunnipjwl uwnnyyq wpnynclp-



GGph wwywhnynidp®™ h hwzhy ufuwGEph Ypswndw:

COGwpwlpwihG npunwpyiwl wnwybinipjntlp  hwiwwnwpwéh
GUywwndwdp Ywpbih £ wywhndby, Geb wjt ugqdwybpwytp L wig k
Ywgyb pGnpwbpwjihb wnbuntpjwb dGpnnh ghunwywb uygpnilplb-
nhG hwiwwwwnwufuwb: Wn uygpnilplbpb GG. dhwynplbph plun-
pnipjwl ywwnwhwwbnipjntp b npubg pwywpwp pdh www-
hnyntip:

CUunpwlpwihl nhinwpydwb pbipnipynilb £ GEpYuywgnigswywb
ufuwGtGph wnwywgnidp, npnlp wtnh s60 nLGGONLY hwdwwnwpwé
nhunwpyiwb nbwpnid: LEpyuwjwgnigswlwb ufuwp pGupwlpwjhG
plnhwGpwglnn gnigwbhpGtph L gfuwynp hwdwygnepjwl hwiw-
wwwnwufuwb gnigwlhGGph dhol wnwowgwd nwppbpnipyniGa t:

CGunpwlpwihG hwdwygnepjniGnd dhwynpbbph pGunpnipynclp
Yuwpnn £ (hO6L YnyGynn L sypybynn:

Unpyaynn plunpnipjwb nbiwypnid jnipwpwbsinep pOnpwé nwnpp
neuntGwuppynud b L Jbpwnwpdynid qifuwynp hwiowygnepyniG:
3Gunwquynid wyb Ywpnn b wyp wmwppbph hGn 4pyht pbngnydtp L
htinwgnuytp dh wy pGunpwlpncd: Lywbwynid £ npny twppbp
Ywpnn G0 pGupwbpbGpnid pGnapyytb) Gpyne L wybh wbqwy, wy-
uhlp0 nuntdOwuhpdwb pGpwgpnid Ywpnn G0 hwdwpyb] npwbu
wnw0ahb, wlywfu nhnwpynudbbp: UYGhwjn £, np Gdwl nbw-
pbpnud  qfuwdnp  hwdwygnipjwl dhwynplGtph phyp dGnd
hwuwnwwnntG: Ungnpwpwpn Ypyaynn pGunpwbphg oqunynid GG, Gpp
glfuwynp hwdiwygnipjwl Swywip hwjnbh sk, L nbGuwlwGnpkh
hwwnywbh2h hGwpwydnp ShwynpGbph pninp Y4pyaynn wpdbiplbph
wpntb h hwywn GG quihu qpubgdwl pGpwgpntd:

2upybynn  plwpnipjwlb  nbwpnd  plGunpwlpnid  plnopyywé
glfuwynp hwdwygnipjwl dhwynpGbpp qpwbgybiintg L nuncdibw-
uppytiin,g htinn s60 JGpwnwpéynid qifuwdnp hwdwygnipynd:
2upyaynn pGunpnipyntip Gywwnwlywhwpdwp £ L gnpdGulwbnud
hGwpwynp, tpp gfuwynp hwiwygnipjwl swywip npnawyp t: Un
nGwpnid unwgywd ndjw)btipp, npwbu YwbnG, wybih unnyqg GO
Ypyadnn pGunpwbph duninipjwb hwibdwwn:

ULotiGp, np pGupwlpwihG hwdwygnipntlnud Ywpbih £ plGupbg
ns Ohwjl wnwbGdhl, wylk fudpwyhl dhwynpGtip: Unwehl nbwpncd
pGunpwlpp Ynsynid £ wlhwwnww, huy Gpypnpnnod™ fudpuwghG:

UGhwwnwywb pbGunpwlph hwdwygnipyntlp  uglwynpynid £
wnw(dhb shwynpbtiph hweonpnwywb pGunpdwb Gnwbwyny, fudpw-
JhG phunpwlphGp® dhwynpbbph wdpnne fudpbph  hGunbnnuyw
pGupniiny, nphg hbinn hunwgnnynid G0 unwgywd fudpbph pninp
UhwynnlGpp:



COGwpwlpwihG  nhnwpynuibbp  wbGglywglbihu  ufuw GGG
wlfuntuwthGh 66: Ypwlp unnpuwpwdwbynid G0 qpubgdwl L
GGpYywjwgnigswluwl ufuw Geph:

Anwlbgdwl ufuw 0Gpp nhnwpyynn hwinwbh2h wpdtplbph ng
Showun pwgwhwjndwb Ywd ufuw qpubgdwb hGinlwp GG: Lanlw-
Jwgnigswlwl vjuwn wwydwbwynpdwé £ wjl hwlqudwlpny, np
pGunpwlpwihl hwdwygnepynilp sh Ywpnn pninp ywpwadbiunpbpny
thnyhG hwiwwwunwufuwGb glfuwynn hwiwygnipjwlp:
Uwnwgywé inwppbpnipynilp Ynsyned b GepJuywgnigswlywb ufuwy b
wpwnwgnnid towyl dwywpnwyp, npnd pGunpwbpwihl hwdwy-
gnipjntnd pGnpdwéd dhwynplbpp GEpywjwglnud GG qfuwdnp
hwdwygnip)nLlp wdpnnonipjwip:

Lbpywjwgnigswywl ufuwGtpp Yupnn GG |hGGp uhunbdwwnhy
(wwppbpwywb) L wwwnwhwywa:

Uhuwnbidwunhly GEpJuwjwgnigswwl ufuwG6pp wnwowOnud GG,
Gpp huwfungnd GG pGupwlpwiht hwdwygnipjwl dLwynpdwd
ulygpnelpGtipp: Mwunwhwlwb uvfuwGbpp Wwydwlwdnpywdéd 6o
wwwwhwlywb qgnpénGbbpny L s&6 wqgnnud  neunwdGuuhpygnn
gnigwlhyh dbénipjwl Jpw: Pninp nbwpbpnid pGunpwlpwihl L
glfuwynp hwdwygnipyntGhbph panipwagnhsGtpp dhel Ywh nwnppt-
npnipynLbGGp:

Uunwgynn wywwnwhwlwh ufuwip Ywpbh t ypdwlwagpnptbb glw-
hwuwnti| L hwyyh wnbb] pGupwlpwihG nhunwplydwb wpnniGpbbph
nwpwdénip wdpnne glfuwynp hwdwygnipjwl GUwwndwdp: COwn-
pwOpwjihb nhnwpyiwb ufuwih qGwhwwnniedp hhdGyned E hwdwOw-
YwlnipjntGGbph inGuncpjwb pinpGdGeph ypw:

COGwnpwbpwihl nhinwpyiwb nbGunipjwl L dGpnnhywjh hGunwaqu
neuntdOwuhpdwb hwdwp wwpgnepyntld dinglbpne Gywunwyny wa-
hpwdtiwnn £ oqunyti| hnlyw] ywpdwlwywb GywlwyniiGbphg

N-p" qLfuwynp hwiwygnipjwl dwlwip (GhwdnpGtph phup),

M-p* niuntdOwuhpynn hwuinuwbh0 niGbgnn dhwynpbbph phudp
glfuwynp hwdwygnipjnilnud (ophGwly’ pwnwpwjhb pGwysnipjwa,
gninuywl pGwysnipywl, funnwijwéd wpunwnpulp hwnlwbh0b-
np),

X-p" qifuwydnp hwdwygnepjwb dhohl wndtpb £ uwd nuntdlw-
uhpynn hwnluwbhzh dhehl wpdtipp™ puwn gifuwdnp hwiwygnipjwh
(0hohb GYwinLwn, dGinGwpynepjwb pwhbynpltiph dhohl pYwpwlwl),

P-0° ntuntdGwuhpynn hwinyuwbh0 niGtgnn shwynpGtiph tnbuw-
Yupwn Y2hrep (gLfuwynn dwup) gifuwynp hwdwygnipynilnid (npng-
yncd £ M/N hwpwpbpnipjwip),

n-p°  pOunpwlpwihG  hwdwygnipjwl  dwdwip (Ghwynplbpp



phup),

m-p° niuntiGwuhpynn hwwnwbhb nibbgnn ShwynpGtph phup
pGunpwlpwjhG hwdwygnepjniLlniy,

X-p* pOnpwlpwihG hwdwygnipjwh dhohG wndtpn,

W-0" nruntdlGwuhpynn hwinwOhybG niGtignn dhwynplbph wnb-
uwYwpwp Yzhrp (pGupwbpwjhb dwup) pGnpwbpwiht hwdwygnt-
pJnLnLd (npnaynid £ m/n hwpwpbpnepjwip),

p-0" pGunpwlph dhohl utuwip,

A-G" pGunpwGph uwhdwOwihG ufuwyp,

05 -hG" qiuwnp hwiwlgnipjwh nhuwbnpuhwo,

s? -hG" phGunpwlpwjhG hwdwygnipjwl nhuwtpuhwa,

0, -0" gqifuwdnp hwdwygnipjwb dhohl pwnwyniuwjhG 2tinnidp,

S-p* pluinpwlpwyhG hwdwygnipjwb dhohl pwrwyniuwyh 2tnnudp:

CGunpwlph ufuwp Ywd pGunpwbpwihG hwdwygnipjwl dhohl
wndtiph 2tinnudp gfuwdnp hwdwygnipjwlb dhohl wnpdtiphg, ninhn
hwibdwwnwyw £ qfuwdnp hwdwygnipjwb ncunciGuuhpynn hwwn-
Ywbh2h nhuwtpuhwyhG L hwjwnwpd hwitdwwnwlywb™ pGunpwbph
cwywhG:

Q| fuwynp hwdwygnipjwl nhuwbpupwh npnaynud £ hGnlyw| pw-

Gwéliny.
Z (Xi B i)2 .
- N (6.1)

Chwnpwlph dhehl ufuwip pGupwlpwihG dhehGGtph (X) thehl
pwnwlyntuwjh 2Gnnd kg fuwydnp hwidwygnipjwb shohbhg.

u=\/2(i+i), 6.2)

npinbn” K-O gifuwynp hwdwygnipjwl ndju; dwjwihg pbGinpgwéd
pninp hGupwynp pGupwGpbbph pwGwyh k:

COGwpwlpwihlG hwdwygnipjwl L nunciGwuppynn  gqrfuwynp
hwdwygnipjwl nhuwbpupwlbph dhole gnynipntlG nGh hGunbywg
thnfuwnwnd Yuwp®

Z(ii' i)z _Gp .

K n’
CGunpwhph dhohl ufuwip Ywnth £ GGpYwywglb] wjuwbu®

2
=y 20 (6.4)
n

COGwpwlpwihlG nhwnwpynd  wOglwglbihu  nunudbwuphpynn

05 =

(6.3)



hwwnywbh2h qfuwynp hwdwygnipjwlb nhuwbpupwb, npwbu Y-
GnG, wOhwywn £ UpwdwdwOwy, pninp hGwpwynp plGupwlpwjhG
nhuwbpuhwGtnh dhehbh L gfuwdnp hwdwygnipjwl nhuwbtpuhwh
uhol. gnynepynih nilGh htnbw hwpwpGpwygnipynibp®

ol=o0’ . (6.5)

Anpstwywbnid g fuwynp hwdwygnip)nilhg npnawyh dwdwbw-
Ywhwwnydwénid plGunpnud G0 dhwyb Gy pGupwbpwihl hwdwygnte-
pjnth L hwqwpyncd npw nhuwtpuhw L dhohG ufuwp:

Lywuwnh niGGGwny, np pGunpwlph d66 dwywih nbwpnid n/n-1
hwpwpbpnipnilGp dqunid t 1-h, Ypyaynn pGunpwbph dhohl ufuwip
Ywnbih £ hwqwpyt] htnw| pwlwdlny.

m=yT (6.6)
nptn® 6% -hG niunuiGuuhpynn hwnlwbhoh pGupwpwhG hw-
dwygnipjwlb nhuwbipuhw( k:

Qfuwydnp hwdwygnipjwl pGnipwgnphsbtiph hGwpwynp uwhdwG-
GGph wpdtpGtpp npn2Ghu whhpwdtin £ hwdwpybp pGunpwbph
uwhdwbOwjhb ufuwph dGénLp)nLln, Ywiudwé npw dhohl ufuwih wnp-
dtiphg L hwjwlwywbnipjwl dwywpnwyhg, wjGwtu, nn qfuwynp
uhohlp nnipu squ nhinnwnpyjwé uwhdwbbbphg” A=tu:

Swiwdw)l U. U. LjuwntGngh pbnptdh” uwhdwbwihG ufuwih
wju Ywd wyl hwwlwywbnepyniOp, pGunpwlpwihG hwiwygnipjwl
it pyny Swywih nbwpnty, GGpwplyynd b Gnpdwp pwfudwG
ontilph0 L Ywpnn £ npnayt| Lwwwuh hGunbgpwih dhongny.

tZ
P[[K-¥< A]:ﬁ : jte2dt : (6.7)

Swywlwlwbnepjnilbp t-h wwppbp wpdtpltph nGwpnid npnp-
ynud £ hwuinnely wnynuuwybtph oqlnipjwdp:

ChGwpwlpwihG nhunwpyiwb wnnuwybtph  pnhwbpwgiwb
nbwpntd hwdwfuwyh Yhpwrednid GG hGnlyw|; wpdbpbtipp.
t 1 1.96 2 3
p 0.683 0.95 0.954 0.997

OphGwy™ tpt npnynud Glp pGunpwGph uwhdwbwihb ufuwp t=2
nbwpntd, p = 0.954 hwjwbwywlnipjwdp, Ywpbh £ wOnb, np
nOwpwlpwjhb L grfuwynp GhehlGlhtiph wwpptpnipynilp sh qtipw-
quiGgh plwnpwlph dhohl ufuwih Ynylhwwwinhlp: Gifuwdnp dwuh
uwhdwbbGpp npn2Gihu ufuwh hwdqupyp hpdGyned £ PGrGnLhh




pbinptioh Jpw, hwiwdwjl npp’ pGunpwlph 066 dwjwih nbiwypnid
ncuntdOwuhpynn hwwnwbhG nilGbgnn dhwynplGtph pGunpwbpwjhG
(W) L glfuwgnp (P) dwutiph dhol 2Gndwl hwywbwywbnipniln
dguinid £ 1-h°

P[|W—P|<tu]—>1i

LUwfudwé qifuwynp hwdwygnipjwlb Yuqihg L urnigwéphg
pGupynid £ pGunpwbph nGuwyp Ywd pGnpdwb Gnwbwyp:

Swpwdéywé Gh pGinpwbph hGnbyw| tnGuwybGpp®

o pnLl-wywwnwhwlywb pGunpwbp,

o UGuwOhywywh (upunbiwwnhy) pGunpwp,
o nhywywb plGuinpwap,

o ubiphwywb plGuinpwbp:

UhwynpGGph pGupnipinilp qjfuwdnp hwdwygnipnibhg Yunpnn
E ywwwpyt] gniguygqwé (YniphGwgyws), pwqiwunhdwa L
pwquiwhnewjhb GnwOwyatpny:

2niqulgywd nGinpnipjwb nbwpnid Shwynpyned GG pGuinpwGp-
GGpp 0p pwlh wnbuwybtpp: OphGwy” Ywpbih £ gniquiyghbip nhwyw-
Ywb L uGpphwywa, uGpphwywb L pni-wywnwhwywb pGunpwbplbnp:
Wnwhuh pGunpwlph ufuwip npnagnid £ pun pGunpnepjwl wuwnh-
awaGtph:

Puwqulwuinpowl £ Ynsgynid pGunpnipncln, nph pGpwgpntd gffuw-
Jnp hwdwygnipjnibhg uygpnid plGuipdned GG (nnipu G0 hwGyned)
funynp fudpbipp, wjGnihGunbl wybih thnppbpp L wnwbu 2wpnilwy,
UhGsL pGupyth pninp wyG dshwynpbpp, npnGp Gopwyw GG hGwnw-
gnuinipjwlb: b wnwpptipnipynid pwqiwunhdwOh’ pwqdwihng wyhl
pbunpnipjnibp Ghpwnpnud £ pbunpnipjwlb dhbbneG dhwynpbtiph
wwhwwbnwip hGnwagnunipywb pnnp hnepned, pln npnud™ jne-
pwpwbsjnip thniynd Ybpgdwéd shwynnbbipp Gapwpyynid GG hGunw-
gnunnipjwl (Jnipwpwsinip hwenpnnn thnentd  hGnwgnunnepjw
opwahpp plrywyGynud £):

Chwpwlph gwllywgwé dLh Ywd npwbg qniquygnipjwl Yhpw-
nniip Gopwnpnid £ wGdhpwywlnptl wyju Ywd wyb dGpnnh oquw-
gnnpéniy, npp hhdGyned £ hwnniy wignphpdlbiph, ywwnwhwlwbne-
pjwl uygpniGpltph hpwywlbwgdwb Yypw:

6.2. PnLO-wywwnwhwlwb pGunpwbp

PnLb-ywunwhwlwb £ Ynsynid wyl pGupwbpp, nph nbwpnd
glfuwynp hwiwygnipjntbhg hGunwgnuniwl hwdwp dhwynpbGph
(ShwynpGtpp fudpbph) plGunpnegynilp Yuwnwnyned b syubfuwdnwé-



Jws, wwwnwhwlwb &duny: Uhls wynwhuh pGunpwip wGglwglbip,
wtwp £ hwingytb, np gfuwynp hwdwygnipjwlb pninp dhwynp-
GGpp, wnwlg pwgwnnipjwl, pGnpwbpnid pngpyytint hwyjwuwn
hGwpwdnpnip)ntbbbipn nibbG: UGhpwdtin £ Gwb hunwly npnpbg
glfuwynp hwdwygnipjwl uvwhdwbGbplt wjbwbu, np Gpwlnid
wnw@dhG  dhwynpltph  plnaplbip Ywd  spGngpytiip  Juubwéd
shwpnigh:

Ophlwy™ wnbinpuwywb YuwgdwytpwnipyntGGbph niuntdbwupp-
Jwl dwdwlwy Yuplnp £ npnati” Yplnopyyt G wpnynp gifuwdnp
hwdwygnipjntlnid wrbinpuwl upwhlbpp, wwjwwnbbpp, weln-
pwihG YGwnbpp L Gowlwwhw wyp opjtlwnGGpp: Mwwnwhwywbne-
pjwl uygpnilph Yuwd ywunwhwywb pybph wnyniuwybtph ogunw-
gnpédwl hhdwl pw pGupnigincGb hppwlwlwglbinig htnn wa-
hpwdtwn £ npn2Gp g fuwynp hwdwygnepjwb plnipwgphsGGpp: Upn
OGwwuwwyny £ npnpnd GG plGunpwlph dhohG ufuwG no uwh-
Owlwjhb ufuwh wpdtpbGnp:

PnLO-ywunwhwywb pGunpwlph nbwpncd pGunpwlpwihG dhohGh
nt pGnpwlpwihl dwup thnihnfuwlwb dGénipynlGbGp GG, npnGp
npnwyh  hwywlwlwlnipjwdp Ywpnn GO plnniGbp  wmwppbp
wnpdtplbp™  wvwwnwidbind  hwiwwywunwufuwbwpwn  qifuwynn
UhohGh Ywd pGunpwlpwihl dwuh wpdtpGGph 2nLpen:

PnLb-wywwnwhwlwb pGunpwph dhohl ufuwip npnaynLd £

c

uizﬁ

pwlwadlny, huy pGunpwbpwihl dwuh OhohG ufuwip hbnlw| pw-

Gwalny®
w(1-w
by = (nj : (6.9)

Swyyh welbind phunpwlpwihl dwywpnwyh hwjwlwlwbne-
pJnLG0 nL Gpw hwidwwwwnwufuw t-h wpdbpp, npnanwd GG pGupwG-
ph uwhdwGwjhb ufuwp’

(6.8)

A; = tp; . (610)

SYywy ntiwpntd Ywpbih £ wlnb|, np qlfuwdnp hwdwlygnipjwh

uhohl wpdtipp wpywéd hwywlwywlnipjwdp qunbynid £ hbGnlyw

uwhdwbbtpny

X—Ag < X <X+Ag: (6.11)

Uwuh nbGwpnid gqifuwynp hwdwygnipjwl dwup thnthnfuynud k£
hGwnlyw| uwhdwGObpnLy

W-A, <P <W+A,: (6.12)



PnLO-ywunwhwlwb sypybynn pGuipwlbph dhohl ufuwip hwp-
Jwpythu wlhpwdtwn £ hwadh webbp sypyaynn pGunpwbph nun-

nncap’
/ n
1_N -n:

n
Pwlh np (1-) pwqiwwwinyhen Ghaw thnpn £ aGLYhg, wuww

pGupwlph ufuwip synyaydnn pGnpwlph ntwpentd thnpp £ Ypyadnn
pGunpwlph ufuwihg: 24pYyaynn pGunpwbph nbwpnd pnlb-wwwnw-
hwywb plGunpwbph dhohl ufuwih pwlwdlbpp dhohlh L dwuh hw-
Owp OGpYwywglnid GOp hGnlyw| nbupny’

2
bz =5 (-1 » (6.13)

uw=\/w'(1—%), (6.14)

npwinkn’ N-p gl fluwydnp hwdwygnepjwb dwyw G k:
Nppwl dGSwlw plGunpwbph dwdwip, wybpwh thnpp YhGLG Oh-
ohl ufuwih L uwhdwlOwjhG ufuwih wpdbpbbpp: Uwyw)l wbhpw-
dtiaun £ GYwwnh niOGGu, np YuyGwbwb hGunwgnunnepjwb ypw Yu-
wnwnynn dwfiuubpp, Yotoéwlw Oynptiph hwjwpdwl ne drwydw
dwiwbwywypowln, Yywwhwbeytl |pwgnighs nudbp L hwiwww-
nwufuwb GnipwnGiubhyuywb wwwhnygwoénep)nil: Ujn wwwndw-
nny nGunpwlpwjhlG nhinwnpynudGGpp Yuqiwybpwthu wbhpwdb;wn
E npnzt pOwpwlph GJwquanyl dwywip, npp npjwéd hwywbw-
Ywlnipjwdp Jwpnn £ wwwhndbp yhdwlwqpuywb pGnipwqgnbph
wwhwbeynn Goinnpynclp: (6.10) pwlwdlp GEplYuwywgltbp
c
Jn
nbupny L npnptilp pnib-wywwnwhwlywb ypyaynn pbGunpwlph wi-
hpwdtn swlwp hGunlyw| pwlwdlny
t?c?
n=—j5x-—:
Af

Unwgywdé n-h wpdbipp Ohpin Yinpwgynd b (nbwh okép):
hGswbtu Gpunud £ (6.16) pwlwdlhg, pGunpwlph wlhpwdbn dw-
Jwip Yhtp wylpwl dté, nppwl pwpdp £t wpjwéd hwjwlwlw-
Gnipjwl dwywpnuwyp, L nppwl 0G6 £ nhuwnpyynn hwinlywbhoh
nwwnwbnudp b, Shwdwiwbwy, dGéwgltiny plGunpwlph uwhdwlw-
Jh0 ufuwh pnywwnpbh wpdtpltipp, hwbgbglnud £ Gpw wGhpw-

Ag=t- (6.15)

(6.16)



dtoin Swdwih thnppwgdwlp: buy Ypyodnn pnib-ywunwhwywb
pGunpwlph dwywip, dwup npnztnt nbiwypnd” Jugondd k.
tWAI-W)
n=T. (6.17)
Stnwnnbiny sypylynn dhehlh (6.13) L dwuh ufuwih (6.14)
wpdtipltipp (6.10) pwlwdlh 06y, Yunwlwlp pnil-ywwnwhwlywh
supyaynn pGunpwbph uwhdwlwihG ufuwp® dhohGh (6.18) L dwuh

(6.19) hwdwn’
A=t S (-0 (6.18)
A, =t /W_ﬁn—W)@_%); (6.19)

Ujuntinhg™ syplybynn pnib-wwunwhwlywb pbnpwbph wbhpw-
dtioin Swywip’ dhohlp npn2GnL nbwpnd hwywuwp Y hGh

t26°N
T 267 +NAZ’ (6.20)
huly dwup npnatGnt nGwpnLy’
2
t?W(1- W)N 6.21)

W (1 - W)+ NAZ

Gpet nwuntdbwuppynn wypGuinpwlpwiht hwwnywbhyh nhuwtp-
uhwl hwywinGh sk, Yupbh £ oqunydb npw hGwpwdnp wrwybiwagne)b
wndtiphg’

02, =W(1-W) =0.51-0.5) =0.25:

(6.20) L (6.21) pwlwdlbph wnwGdbwhwwnynipjntGh wyl k, np
glfuwynp hwiwygnipjwl dwywip wtwnp £ wpunwhwyndh dhwynp-
GGpny, wy ns pb hwqupGtpny Ywd dhhnGGaGpny:

OppGwy™ pnib-wywwnwhwywb ynpyaynn pGunpwbph hGnwgnun-
Gwb qnpéplpwgnid nugquhwhlwlwb gnpdwnpwbh pwaynpltph
wfuwwnwlph dwiwblwywswihh wpnynibplbpp pbipdwd GG wnynt-
uwl 6.1-nL0:

UnynLuwy 6.1

dwiwlwlwswihh pGunpwbpwjhl htitmwgnunnepjwa wpyniGplbpp

Uty nbunwh ywwn-
pwuniwb ypw
dwiwlwyh Swfuup
(Unly)
NGwnwGbph phyp 3 27 35 29 6 100

50-60 | 60-70 | 70-80 | 80-90 | 90-00 | CGnwdkGp




I (hun) | | | | | | |

MuwhwGpyned £ 0.954 hwjwbwywbnipjwdp npnpbi.
w) pwbynplbph wpfuwwnwbph dhohl dwiwbwywswihh hGw-
pwdnp uwhdwGGbipp,
p) 80 JuwypYwbhg pwpép dwiwlwyh dwiuu nilGtgnn pwGynp-
Gtph pOwnpwGph dwuh hGwpwynp uwhdwGGBpp:
CGupwhph dhohG ufuwip npn2bint hwdwp wbhpwdtwn £ hwp-
Juwpyt] nwuniiGwuhpynn hwwnlwOhyh dhohlG dGénipynlp L nhu-
wtpuhw (nb'u wnyniuwy 6.2):

Unynruwly 6.2
dwiwlwywswithh dhohlh L nhuwtpuhwyh hwywpyp
Uty ntnwih wwin- Uhgwlw)-
pwuniwil Yypw dwiw- HinwiOGnh | ph (G- ' ' 2 "2
Guwlh Swiuup (Upl) phyp (hwwn) nnlp Xi fi (Xi ) (Xi )r
f; !
Xi X;
50-60 3 55 165 | 3025 9075
60-70 27 65 1755 | 4225 | 114075
70-80 35 75 2625 | 5625 | 196875
80-90 29 85 2465 | 7225 | 209525
90-100 6 95 570 | 9025 | 54150
COnwukap 100 7580 583700
Lniénud. Npnznid GGp 0hohG dtéonipyniOp’
_ 7580
X=250" =75.8 yny,
L nhuwbpupwl’ o2 =x2 — (X = 581307000 —5745.64=91.36 Upl:

CGupwph dhohl ufuwip qGwhwnbhu®

g = 91103(’)6 =+/0.9136 =0.95 ypy;:

CGunpwlph uwhdwlwjht ufuwip 0.954 hwywlbwlywlnipjwdp

(t=2) Yywaoh®
Ay =t-pu3=2-0.95=1.90 Upy:

NLOGOwny wyu nyjwbGbpp”™ qOwhwwnnid Gap qifuwynp hwdwy-

gnipjwl dhohGh thnthnfudwb hGwpwynp uwhdwbbGpp
75.8-1.9< X <75.8+1.9;
Ywy
739< X <77.7:

Ujuwhuny, pGunpwbpwjhb hGwmwgnunipjwlb hhdwG ypw 0.954

hwywlwywbnipjwdp Ywpbih £ wbnb, np d6Y nGunwh ywwnpwun-



Owl Jpw Swhiujwéd dwiwlwlwswihp nwwnwbynd £ 73.9-hg
uopGsl 77.7 Jpy uwhowGtpnwd: 80 JpU-hg pwpép dwiowbwyh
6whuu nilbgnn pwGynplbph plunpwlpwihG dwup, puwnn fulnpp
29+6:£:035_
100 100
Gwuh pGunpwbpwihG nhuwytpupw0
o3, =W(1-W)=0.35.0.65=0.2275;

. /0.2275
huly dwuh dhohl ufuwip® p, = 00 =0.0477 ;

Gwuh uwhiwlwjhb ufuwp® A, =2-0.0477=0.0954:

Itwnbwpwp, 0.954 hwjwlwywbnipjwdp Yupbih £ hwjwuwnb,
np 06y nGunwih ypw dwfuudwé 80 Ypy-hg pwndp dwiwbwlwswihp
Juwnwhtih 0howlwypp hbnlyw| 0 £

0.35-0.0954< P < 0.35+0.0954;

wwydwhh, hwjwuwnp & W=

ud
0.2546 <P <0.4454 :

OphGwy, Gapwnntlp™ pun wryntuwy 6.1-h” mywGbpp 10%-ng
supyadnn pGupwlpwjihl nrunciGwuhpnipjwb wprynibp GG (g fuw-
ynp hwdwygnipjwl swywip Ywqdnwd £ 1000 dwnn):

Oquuwagnpétiind hwydwnpywé nhuwbpuhwih wpdtipp (wnynt-
uwly 6.2)° npnptilp pnib-ywwnwhwywb plGunpwlph wbOhpwdbywn
swywip’ plnniabinyd, np uwhdwbwihb ufuwip 0.954 hwywlwlyw-
Gnipjwb nbwpnid sh gGpwqubgnid 2 yny:

Muwunwhwywb sypyaynn pGunpwiph wlhpwdtn Swywip plun-
npwlpwjhG dhohlp qGwhwunbnt nGwpnid hwywuwn YhGp®

22.91.36-1000

n=
2%.91.36 + 2% - 1000
Swdwnyp gnuyg bt wnwihu, np ndw) Gauinipjwl hwulbint hw-
Uwn whhpwdtiyw £ nuntibwuhpt 84 dwnnnig ng wywlwu pbunpwbpp:

=83.7:

6.3. UGfuwGhywywa pGunpwp

Npnawh dhowluwyph dhengny dbfuwlhynpbl Ywwnwnynn dhw-
ynpbGtph pGuipnipinclGp Yngyned £ dGluwGhywlwG plGupwGp: UG
Ywpnn £t Yphpwndt|, Gpp pbunpwbpwihb hwdwygnipjniGp hGs-np
auny Ywpgwynpdwd £ npnpwyh hweonpnwlwlnipjwdp’ wddwl
Jwd Guqiwl Ywpgny: ChGunpnipjntl Yuwwpbihu gwGlwih E np
hwiwygnipjwl pninp dhwynpGtpp hwiwpwywyth 1-hg dhGsl N-



p: UGfuwOhywwb pGunpwGph nbwypnid uwhdwbyned £ pGunpnepjwb
hwiwdwulnipyniGp, npp npnaynid £ pGunpwbpwihb hwiwygnipjwlb
L gL fuwdnp hwdwygnepjwb swyw|GEph hwpwpbpnipjwdp™ n/N:

OphGwy” qifuwynp hwdwygnipjnilp pwnlugwdé t 1000 dhwyn-
nhg: Thgnip whwnp £ plGunptp 50 dhwynp, wyn nGwpnid pbunpne-
pjwl hwdwdwubnepjnilp Yywqgih 50/1000=1/20, wjyuhlbplG™ 20
dhwynphg wGwnp t plGunptp 06y dhwdnpp (5%-ng plGwnpwlp): UG-
hpwdtiin £ npnpGp Gwl pGupwlph dhowlwjph dGénLpynLlp. w)h
hwywuwp t 100%-h hwpwptipnipyntbp pGupnipjwl tnnynupG: Uju-
wtu 5%-wlng pGupnipjwl dwiwbwy dhowlwypp Yuagind k20
(100% : 5%=20), huy 10%-wlngh nbGwpntd® 10(100%:10%)
Uhwynn:

UbluwGhywlywh pOGwpwlph  dhowlwiph dténipnitlGp  unyn-
pwpwn npn2gnid £ neuncdGuuppgnn hwnwOhyh hbn juwywéd
nplt hwGpwagnudwph b pGunpdwO Ghpwlw dhwynpltph pyh hw-
pwpbpnipjwip: UjGwhuh nbwptipniy, Gpp pwdwbdwb wpnynibpnid
utnwgyntd £ ynnnpwy, hGwpwdnp sk ugiwytbpwbp pGnpnepnibp
UGhuwOhywywb nwbwyny® fupuwn Yepwny wywhwwbbing pGunpne-
pjwlh winynup: OphGwy sh Ywpbh Yuwqiwybpwt] 3%-wlng Yuwd
6%-wlng pGunpwGp:

UbhuwGhywywb pGunpnipjwb nbwpnid qjfuwynp hwdwygnepnt-
Op Ywpblph b wnbuwywynpbp Ywd Jwpquynpbp puwn niuntibw-
uhpynn hwwnuwbhoh Ywd puin npw hbwn Ynebjwgywéd hwnlwbhoh
utonipjwl, hGsp pnyl Yunw dtowglb pGunpwOph GbplYwjwgnig-
snipjntOp: Uwlwjlt wyn nbwpnid dGéwbnud £ upunGdwunhly ufuwih
wnwowgiwl Junwbqp, npp Juwwywé £ nuntdbwuppynn hwinyw-
Gh2h wpdtiph Gwqbgdwb (Gpp gpwlgyncd £ jncpwpwlsjnip dhow-
Yuyph wrwehl wwppp) Ywd wdh (Gpp gpwbgdned £ jncpwpwbsjnip
dhowluwyph JGpohh wwppp) hbw: Ujn wwwdweny Guwwnwlw-
hwpdwn t jnipwpwbsynip dhowwyphg pbunpt YeauinpnGwyw (Gpk
dhowlwyph dGénipyntlp Y&Gw phy £) Ywd YGGupnGwlywb Gpyne
(Gpb dhowlwyph dténipynilp qnug phy t) wpdtpltiphg dbyp:
Uphwynp-tnwppbph Yuwpgwynpwé hwiwpp, nphg uyuynid t plun-
pnipjntlp, npnaynid £ hGnlyw) duny. Gpb pGunpwlph dhpwlwypp
Gowlwybbp K-ny, wnwohl plGunpynn dhwynph hwdwnpp K-h YGGun
wnpdtpltph nGwpnid hwywuwp YhGh (K+1)/2-h, huy qniyg wpdtp-
GGph nGwpnLd’ g Yuwd K;2 -h:

OphGwl 5%-wlng plGunpwGph nGwpnid pGunpwbph dhowlwjpp
Ywqgunud £ 20 dhwynp, wyn nGwpncd pGunpwiph uygptuwywb dhw-
ynph hwdwnpp Y hth 20/2=10 wd (20+2)/2=11 (pGupnipjnclp Yuw-




ntith £ uyutp 10-pn wad 11-pn dhwydnphg):

Unwohl nbwpnid pGunpwlpnud Yplngpyytl 10, 30, 50, 70...
hwiwnltipp, Gpypnpnnd™ 11, 31, 51... hwdwnbtpp:

UbluwOhywlywb pGunpwlpp pnlb-ywnwhwwOh  GYuwwndwdp
ntbh npny wewdbinipyniG, pwbh np pGunpwbph dhwynpltipnyg
niuntdbwuhpynn hwnuwbhp wnwihu b qfuwgnp hwdwygnipjw
dhwynpltph pwfuqwénipywllb wybith dnun pwfujwénipncl, L
pGupwlpl wybih GEpyuwywgnigswywh £ nueGnid: UkluwbGhywywh
pGunpwlpnd wybih hGwn £ yuwqdwybpwt] L dhwynpbbph Shown
phunpnepinth Yuwnwnbg, nph unnepjwb qhwhwnnidp Yuwnwpyned
E pnib-wywinwhwywb sypyaynn pGinpwbph pwbwdbbnny:

UGfuwOhywywb pGunpwbph dhohl, hGswbu OGwl pGupwbpwihG
Jwuh ufuwiGGpp L npw wOhpwdtin wywih npn2dwl hwdwp
ogqunynd GOp pnib-wwwnwhwywb sypyadnn plhnpwlph (6.13),
(6.14), (6.20), (6.21) pwlwdlbnphg:

Npnztiiny pGunpwlph wlhpwdtin dwywip L wjb hwdwnpbiny
glfuwydnp hwiwygnipjwb dwywih hGwn, npwtu YwbnG, wtwnp b Yw-
nwnb] hwiwwwwnwufuwh Ynpwgnidlbp' pGunpwlph dhewlw)pp
wdpnng pytinny GEpyuwjwglbnt hwdwp:

OphGwl™ dwpgnid qpwbgytp GG 1000 thnpp &GrGwnpynipjncl-
Gbp: UbjuwGphywlw pGunpnipjudp GpuGghg pwGhup wbtwp
pGuptb] npnzGine gpwnywénipjwl dhohlt pywpwlwyp +2 dwpn
uwhdwOwjhG ufuwih nbwpnid (P = 0.954): GGpwnptlp, pun Gwfu-
Owywh nuncdGwuhpnipjwl wprynibpGbph, hwjwnGh £, np gpwn-
Jwébbph dhohl pwnwyniuwjhb 2bnnidp 6 dwnn k:

Lniénud. Ywunwnblp hwodwpy oqunytiny (6.20) pwlwélhg.

__ 2°-6°-1000 _ 36000
22.62+2%2.1000 1036

Lywwh nbGOwind pGunpwlph wOhpwdbn Swlwip (35 &bin-

Gwnynipjncl) npnznid GGp pGupnipjwb dhowywypn.
1000/35 = 28.57:

Wu bnwlwyny npndwé  dhowlwypp Yinpwgynid L ntiwh
thnppp: Gpbt Ynpwgnidp Juwwpynod £ nbwh d6ép, wbglwgynn
pGunpwlpp sh hwulnd pwlwdlng hwydwpydwéd wlhpwdtion
swywhG: IGnbwpwn, wu ophlGwyntd thnpp dtinGwnynip)nLGlbph
plnhwGnip qpubgniihg wbhpwdtiwn £ YGpgGbp jnipwpwbsjnip 28-
nn dGnOwnynipynclp: Uyu nGwpnid pGunpnipjwb tninynup Jugindd £
3.57% (100%/28):

=34.749 = 35:

6.4. Shywlywa pGunpwlp



Shwwywl pGunpnipynibhg Guuwunwywhwpiwp b oqunyby, Gpp
glfuwynp hwiwygnipjwl pninp dhwynplbpp upbp £ pwdwb oh
pwh funznp whwwtudptiph: Wb nbwpenid, Gpp qifuwdnp hwdwy-
gnipjntp dhwwnhw sk, L nw waqnnd £ nwuncdOwuppynn  hwun-
Ywbhyh dténipjwlb Jpw, Ywwnwnpynd £ npw Gwpulwywb pwdw-
Gnudp  dhwnbuwy wnhywywb fudpbph: udpwynpnudp  hpwyw-
Owgyncd £ puin neuncdGwuhpynn (kwyw@) hwinywbh06ph:

Qi fuwdnp hwdwygnipjwld dhwynplbph pwdwlnidp dh pwbh
funynp fudpbpp® pdwuwnn nbh dhwyt wjbwhuh nbwpbpniy, Gpp
ntuntOwuhpynn hwwnlwbhzh dhohl wpdtiplGbpp pun tnhwwfudpt-
nh twwbu mwppbpdnid 66: OppGwy, hwywuwnblp, np pwnwpwjha
pGwysnipjwl dhohl GUwdnunb wybih pwpép t, pwl gnnuywb
pGwysnipjwlp: Uhwynpltph pGupnudp  jncpwpwlsnp inhujw-
fudphg Ywuwwnpynd £ pnll-ywunmwhwywl Ywd dGuwGhywywb
Gnwlwynyd. dJGpgynd £ npnpwyh pwlwynipjwlb dhwynp: Cln
npnid pOGunpwlpwihlG  hwdwygnipjwl dhwynpltph  plGnhwGnip
pwlwyp whwwlwb fudptph dphole unynpwpwp pwfuynid k£
pUnhwOnp hwdwygnepjwlb 069 jnipwpwbsinip fudph nGuwywpwn
Yzrh0 hwdwdwulnptG:

S0wpwynp t Owb wihwiwdwulwywb, wjuwbu Ynsywd owwnp-
dw| pGunpwlp’ hwyh wrlbiny hOswbu jnipwpwbsynep fudph nk-
uwywpwp Y2hep pGnhwlnip hwdwygnipynilned, wyjlwbu £ hwwn-
Ywbpoh wnwinwbnudbbpp pun fudpbph: Rwlh np pGupwbpwjhG
hwiwygnipyntlnid wju Ywd wyil hwpwpbpwygnipjwdp wlwwydwb
nGnanyynd &G pninp whwwfudptiph - Geplujwgnighsltnp,
glfuwynp  hwdwygnipjwl wnhwwywbwgnip pnyp £ wmwihu
pwgwnb| dhofudpwjhl nhuwbtipuhwtiph wagntignipynilp plnpwlph
dhohl ufuwih ypuw: Uhwdwdwluwl, wnwOadwgywd
inhwwfudptpnid  nwunudGwuhpnd GG ng pb pninp, wyp Ghwb
pOwnpwlpnud plngpyywé shwynnbbnp:

Lywlwynid £ unwgwd ufuwih ypw wgnned GG dhwylb Gep-
fudpwjhbt nwwnwbnidbtipp: Ujn wwwndwnend £ mhywywb pGupwo-
ph ufuwip npnadnid £ ng pb pGnhwbnip nhuwbtpuhwynd, wyp dhwjb
nnw dwuny’ Gepfudpwjhb nhuwbpuhwih dhohl wndtipny:

Shywlwb plGunpwbpnid dhwynpGtph pGunpndp Yupnn £ Jug-
dwybpwyb] Yw'd wphwywfudptiph wywhb, Ywd hwwnywbhoh GGp-
fudpwjhb qGwhwwnniibGbphb hwitdwwnwlywbnnbG:

Shwywywb fudph dwywhlG hwitdwwnwywb shwynpbGph phup
npnayntd £ hGnbyw| wpunwhwjnnepjwip’



npwnbn’ Ni-G i-pn fudph 6wdw G t,
ni-0" i-pn fudph pGupwGph dwlw)p:

OphGwy™ pGwysnipjwl pGnhwbnip phyp Lnene dwpgned (2003
p.) wqgintd £ 285 hwquwp dwpn, wyn pynid” pwnwpwihb pGwysne-
pjntlp” 168.4 hwqup, gjninulwlp’ 116.6 hwqwn: Gpb phunpwo-
pwjhG nhunwpydwl pGpwgpnid Gwiuwwnbuybp £ neuncdGwuhpbp
14.5 hwquwp pOwyhs, wyw wn pywpwlwlyp wbwp £ pwdwlb
inhwwfudptiph swywhb hwibkdwwnwlywbnnpka:

Lnonid. Spjwé £ N=285 hwquwnp, n=14.5 hwquwp, N,=168.4
hwquwp, N,=116.6 hwquwp dwnn;:

Lowlwynid £ whwp £ ntuncdbwuhpt]p punwpwjhG pGwysnipyne-

Wi , (6.22)

Ghg’ n1:14.5%:8.568 hwqwnp Jdwpn, qnunuywl  pGwy-
. 116.6
snipyntbhg’ n, :14.52—85:5.932 hwquwp dwpn:

Shywlwb pGinpwbph dhohl ufuwip npnynid £ hbnlyw) pwbw-
alutipny.

*  Uniaynn plipwp’ L
(6.23)

‘ lo?,, n
* sUnyGuynn pGnpwtp mg = (-5 (6.24)

npwnkbin’ G_iz-fl Gtpfudpwihb nhuwbpuhwGbph dhohGa t:
Ophlwy Ywwwnpyb £ dGrGwpynipjwb pwbynpbtiph 10%-wlng
sUnpYyaynn phunpwlp’ wpnmwnpwiwubph swhbphl hwibdwnwyw:
ChGupwlph wigywgiwl Gwywwwyh £ npnztp dwdwbwlywynp
wlwfuwwinnibwynipyntbhg wnwowgwéd Ynpniunbbpp (wpnynclp-
GGpp by wnyniuwy 6.3-nLd):
Unynruwly 6.3

QbnGupynipjwb pwaynpGbph wzfuwwnmwbph htitnwgnunncpjwl
wpryntlGplbpp

dwiwlwywynp wlwfuwwnnt-
PwGynplGbph | NrunciGuw-
nGnhwGnLn uhpyby b | Gwbnuejwl ontinh phup tiwpyw

(pwgpntLd
dw C
phup (dwpn) dhohG | nhuwbipupw

Upwnnwnpwiwu




1 3000 300 12 9

2 5000 500 15 16

3 10000 1000 18 25
DGnwokap 1800

Lnuéned. Iwzdwnyyned b GhpfudpwhG nhuwbipuhwGbnh Shohlp®
—2_ 200 f _9-300+16-500 +25.1000 _ 35700 _ o oo
"7y § T 300 +500+ 1000 ~1800

Npnaynid GG phGuipwlph dhohl L uwhdwlwjhG ufuwGGph wp-
dtipltipp (0.954 hwywlwlwOnipjwip).

u;=\/19'83[ 180())_\/000991 ~0.0995~0.1;

1800 18000
A;(‘= t},l"x~ =2-0.1=0.2:
Npnzdntd £ pGupwbpwihb dhohlp®
_Ziif 12-300 +15-500 +18-1000 29100
N 1800 1800

Swdwnybbph hpdwb ypw 0.954 hwywbwywbnipjwdp upbih k
Gapwlwglb, np dwiwlwywynp wlwfuwwnnibwy dGYy pwaynph
optiph Bhohl phyp wdpnny dGnGwpynipntGnid qunlGynid £ hGunlyw
uwhdwObGpnLy

=16.166:

16.17-0.2 < X < 16.17+0.2
15.97 < X £ 16.37 :
Shwwywl plGwpwlph  wlhpwdbyn  dwdwip npnaynid
hGwnlyw| pwlwalbpny.
262
e UpYyGynn plGupnipynl’ n= Az' ;
X

(6.25)
‘ 62N
e sunyaynn pbGupnipynil n:le'

(6.26)

Ophlwl GGpwnpthp, pun wnyniuwy 6.3-h ngjw GEph hwzdwp-
yh whGhpwdtwn £ npntp 06Y pwlbynph dwiwlwlwynp wlwfuw-
innLbwynipjwb ontiph dhohlG phdp 0.5 on uwhdwlwjhG ufuwh nbw-
pniy;



Cuwn wryniuwyh nduibbiph™ Az = 0.5 wndtiph nbwpntd.
22.19.83-18000

22.19.83 + 0.52 - 18000
Ujuwhund, unwgynd £, np wwhwbeynn Gunnipjwlp hwubbpnt
hwiwp wGhpwdbyw £ pGnpwbpwjhb Gnwbwyny niuntdbwuhpbi ng
wwlwu, pwb 312 dwnn:
Pwphutilp wyn pdwpwlwyp tptp wpunwnpwdwubph dhol™ sw-
thtph0 hwibdwwnwywb (hwdwdwulnptah).
3000 5000 10000

31218000 52;n, 31218000 =86.65n; =312 ——— 18000 =173.3:

=311.79 0wnn:

Sw2dwpyp gnuyg £ wnwihu, np wpweohl wpnwnpwdwuntd wa-
hpwdtiwnn £ hGnwgnunt) 52 dwnn, Gpypnpnnud® 87, Gppnpnned™173:

dtpp nhiwplytig whwywywb pGupwlp, npp hpwlywbwgyt)
inhwwfudptiph swywGtphG hwiowdwulnpbl:

Swiwdw)l nhywlwb pGunpwlph dLwynpdwl Gpypnpn nwp-
ptpwyh® shwynpbtph pGupnegntGb hpwlwbwgyned £ hwinwbhzh
nhwywlwb fudpbph GGpfudpwyhG JwphwghwihlG (nmwwnmwGdwbn)
hwitdwwmwywh: Uu nGwpnid wdikb dh fudphg pbunpdnn nhunwnp-
YnuiGtiph phdp hwadwpyyned £ hGnlyw) pwbwélbng

n=nSN (6.27)

2.oN
npwntin’ 0;-0 i-pn fudph dhohl pwnwyniuwjhG 26nnuda t:
Wnwhuh whywywl wihwiwlwulwlywb pGunpwbph dheohl
ufuwip npn2yned £ hGnlyw| pwGwélbpny.

e Upyhynn  plGupwlp’
(6.28)

e synyadnn  pOunpwlp’

(6.29)

Swuwnywbh2h nwunwbdwbp hwitiwnwywb Yuunwpgwsé plun-
pnipjntlp wnwihu £ jwy wpnynilGpGbp, uwyw)b gnpsGwywbnid wyl
nddwn £, pwhh np nbnGYwuwnynepjnilp tnwnwbnedbGtph dwuhb w-
hpwdbwin £ unwbw) 8hGask pbinpwbpwihb nhunwpynid waglwgltipp:

Oquytiny wryntuwly 6.3-h GEpfudpwihb nhuwtpuhwlbph wp-
dtpltiph wnywGEphg” npntGp pGunpwlph wlhpwdbn Swyw) OG-




np pun wnwGdht wpnwnpwiwubph hwabdwwnwywb nuntdlw-
uhpynn hwwnywbh2h nwnwbdwbp (pGupwlpp uqdnd £ 10%
Ywad 1800 dwpn):
Cuwn (6.27) pwlwdlh’
3 6N =+/9 - 3000 ++16 - 5000 + /25 - 10000 =

= 9000 + 20000 + 50000 = 79000

33000 o 20000 _
=1800 25 =205, Ny =1800 2 = 455.7
5.10000 _
Ny = 1800 "o o= =11309.2:

Unwgywé ndjuibbnny Yunpbih & hwadupytp sypylynn plun-
pwlph dhohl ufuwp (6.29) pwlwdlny’

\/368122 + 797193 + 1944907.8 =

#X = 18000

1763.6
Vv3110222.8 = = 0.098 :

18000 18000
UhohG ufuwip unnwgytig wwn thnpp phu, hGnbwpwn uwhdwOw-
JhG utuwip Gnuylwtu YhGh thnpp, npp wpnwgnignad tgifuwynn
hwdiwygnipjwl uwhdwbbGpnud®
Az =tp; =2-0.098=0.196
16.17 -0.196 < X < 16.17 +0.196
15.974 < X < 16.366
Shwywywl pbunpwbph dwuh ufuwp L uwhdwOwihG ufuwp Yw-
ntiLh £ hwydwpybp hbnbyw) pwGwalbpny.
e Unybynn plunpwhp’

/WH—W} A —t Wwi-w

l“l'W_ n 4 w n

* sunyGynn phunpwlp’
W -w) n W({H-w) n
b = (1) Aw=t~\/T<1—W>:
UwhdwOwjhG ufuwh npn0wl pwlwdlbphg Ywpbih £ npnabg

unyldnn L sunybdnn wnhywywb phnpwiph wihpwdtn dwywp’
npdwé hwjwlwywbnepjwdp.

e Upyaynn plGuipwlp’




WI-W)
n:—z,
AW
e sUnyGynn plGuipwip

_ WEI-W)N

T PWI-W)+NAZ

6.5. UtiphwywG pGupwbp

UtGphwlwb pGunpwbpp Yphpwnynid &, Gpp g fuwdnp hwdwygnte-
pjwl dhwynplbpp dshwynpwé GG thnpp fudpbpnud (ubphwGBpned):
Uju nbwpnid pncb-ywwnwhwlwb Jwd dGuwbhyuwlwb Gnwbwyny
plGupynid GG ng pb wnwGahG dhwynplbipp, wy ubphwGBpp, npnG-
gny hpwywbwgyntd £ nuntdGuuhpnipynilp:

UnwG&hh nbwptpnud ubiphwlwb pGunpwbpl nibh ng wjlpwh db-
pnnwpwlwywh, nppwl Yuwgdwybpwwywb wrwydbinipjnt djniu
pOGunpwlpwiht Gnwlwybbpp dLwydnpdwl GHuwwndwdp: UGphwlw
pGwpwlph nbGwpnid  fudptph  GGpuntd wnpwlg  pwgwrenipjw
niuntOwuphpnud Gap  hwnwbh2h  pninp dhwynpGGpp, npnGg
GGpfudpwjhl nwwnwlndp sh wgnnd nhnwpydwl ufuwh Ypw:
UhwdwdwbOwy niuntdGwuppnid GOp ng pninp fudpbipp, wyp 0hwjG
Gpwlp, npnbp wwwnlwbned GG pGuinpwbph:

Utiphwywb pGunpwlph nbwpnid fuwfunyned £ g fuwdnp hwdwy-
gnipjwl uwhdwGbbpnd pGunpdwé dhwynplbiph pwfudwb ophlw-
swinigntlp, huy pGupwph ufuw G wybh 0b6 t: IbGnLwpwp,
unwgywdé plnipwgnphsbbph dhohl ufuwih Yypw wgnnd GG Ghy-
fudpwjhG® nhuwbGpuhwyny npnynn wwppbpnep)nilGGtipp: Ubphw-
ywah plGupwlph dhohl ufuwip hwdwpyynad £ puin hbnbyw pwGw-
aubph.

52

e Unpyaynn plGuinpwhp’ H=4—

-
(6.30)

. 52 r
e supyaynn pGunpwbp W= 7(1_§)1
(6.31)
npwbin’ r-p pGunpwGpuwyhG uphw@tph phyG t,
R-p’ ubiphwGbiph plnhwGnip phyp,
&%h0 dhetudpwhl nhuwbpuhw:



UhofudpwjhlG nhuwbpupwl hwjwuwpwaibd fudptph nbiwpnid
hwadwpyynid £ hGnlbyw) pwlwdlny

82 = M (6.32)

npwinbn X;-0 i-nn uiphwyh dhohG wpdtpa t,

X -n" wdpnn® pGunpwbpwjht hwdwygnipjwb pGnhwlnep ShehGp:

Utiphwywb plGunpwlph wGhpwdbn dwdwih npndwl hwdwn,

npjwé uwhdwlwihb ufuwih wewynpjwb wwjdwGatpnid, oquw-
gnnénid Glp hGwnlyw| pwbwdélbnp.

. 262
* UnYhynn phunpwip r=—7
X
(6.33)
t26°R
. Gynn pGunpwbp’ r=—a—s——:
sunyGynn plunpwlp 252 + RAZ
(6.34)
Caunpwbpwjhl dwuh dhpfudpwyhl nhuwtpuhwb npnagnid £
82 :M (6.35)
pwlwadlny,

npnbn® Wi-0 dhwydnpGtph dwul £ i-pn ubiphwyny,
W-0 dhwynpGtiph dwup wdpnne pGunpwbpwiht hwdwygnt-

pjnLOnLy:
UtGphwlwb pGunpwbph dwuh ufuw b nLbh hGnlyw| wnGupn.
. /52
e Unpybdnn  plupnipynil Hw =\
(6.36)
. Sa r
e sinyGunn plnpnipynul wy, =y=(1- %)
(6.37)
Uwhdwbwjhb ufuwip dwup nbiwypntd npnayned £
A, =tu,, pwlwdlny: (6.38)
82
e UnyGynn pGupnipyn A, =t TW

(6.39)



. 52 r
e sunylynn nGupnipyntl A, =t TW(1_§) :

(6.40)
CUunpwlpwjhb ubipphwbbph wihpwdtion dwywip.
2.2
o UnlGynnubphwllp  r=t0,
AW
(6.41)

o snlGynn  ubphwGbn’ oy PR
%52 +R- A2
(6.42)

Ophlwy  dtnGwnynipjw wwwnpwutnh wpuwnpwbpn
thwpbipwdnpywd £ 100 wpynbipnid, jnipwpwbsjnipnid” 50 nbnwyg:
Fuydwl Gwywwnwyny (Wwhwwbbiny wnGuGninghwywb gnpéplpwg-
GGph  wwpwdbwptbpp), wOgwgyt; t  5%-wlng ubphwywb
sunylynn plunpwlp, nph plpwgpnid Ytipgybi & jnipwpwlgnip 20-
nn wnynp:

Upynntd nGwnwGGph dhohlb Y2hnrb ntbh hGnlyw| pwptunidp’

X; 97,103, 100, 98, 102 (q):

0.954 hwywlwywlnipjwdp wwhwbpyned £ npnbp wpunwnpwl-
ph wdpnne fudpwpwlwyh dhohb Yzrh uwhdwbGEpp:

Lniénud. 3wpdwnyttp pGunpwbpuwihb hwdwygnigyw ohohl Yohnp'

~ 97+103+100+98+102
X = 5 =100q:

Nnn2Ghp dhofudpw)hl nhuwtnuhwl’

52_ X% - _(97-100f + (103-100 +(100-100 +(98-100f +(102-100

n 5

26
=—=5.2q.
5 Q-

Npnonud Ghp Gwb ubiphwywh pGunpwbph dhohl L uwhdwOwhG
ufuwp Lpwé hwwbwywbnipjwdp.
w= 5—\;32(1 -0.05)=0.994;
Ag=2-0.994=1988~2q:
G fuwdnp hwdwygnepjwb dhohl wndbpp qunGynid £



100-2< X <100+ 2 Jwd 98< X < 102

uwhdwGbGpnLY:

Swdwpyp gnyg £ wwihu, np 0.954 hwywOwlwbnipjwdp, wp-
nwnpwlph wdpnne fudpwpwlwyh dhohG Yzhrp qunlynid £ 98
gnpwdhg 0hOsk 102 gpwih uwhdwGGGpnLd:

ClnncOGGp, np wyu ophlwyntd wwhwbeynid £ npnabp wpunwn-
pwlph dhohl Y2rh uwhdwbbtpp 1 g uwhdwOwjhb ufuwh nEwpnLd:

Oquuwgqgnpétiiny ytpnGywy Y2rh tnwwnwbdwb wndjwGbpp npn-
2tlp, pb sUnybdnn ubphwywl phinpwlph nbwpntd wpnwnpwbph
pwlh” wpyn whbwnp t hbGnwgnunb, npwtugh plunpqwdéd hwyww-
Ywlnipjwdp unwbwlp npywé Gnnipjwdp wpnynclp.

o 22.52.100 _ 2080
22.52+1.100 120.8

LUwwnwpywdé hwpduwpyp pnyp £ wwihu hwdwunbineg, np qfuw-
Jnp dhohGh uwhiwbGGpp npwé Gauninepjwdp npnpGine hwdwn
wlhpwdtizn £t nwuncdGwuhpbp 17 wpyn wpunwnpwp pGunpgué
pnLO-ywwnwhwywb jud dGuwbhywywb Gnwbwyny:

=17.218:

6.6. ®npn plGunpwlp

CGunpwlpp, nph plGpwgpnid nhinwpynidp plngpynid £ ny okd
pyny dhwynplbp (n < 30), pOnnGywé £ wbjwat thnpp pGunpwdp.
Uhpwnyned £ wyb nbwptipnud, Gpp hGwpwynp sk yud Gywnwyw-
hwpdwn sk oqunyb| 66 pnGuinpwlphg:

Onpp pGunpwbph uwhdwbwjhb ufuwip npnzynud £

Ayp =thyg
pwlOwadlny, npinbn” MB-p thnpp plGunpwlp k:
®npn plwnpwlph dhohl ufuwip’
82
HmB =\ (6.44)

s _ Z(X__‘ff , (6.45)

npuntin’ S-hG thnpp pGupwiph nhuwbpuhwa t:
X -G puwn pGuinpwbph hwwnywGhh 0hohh wndtiph t,
n-1-p° wqwunnipjwl wunhdwGGtph phdp,
t-0" thnpp plGunpwlph hwjwuwinhnipywb gnpéwyhgn:
Swywlwywbnepjnilp, np gl fuwynp dhohlp qunGyncd £ npnwyh
uwhdwGGEpnLd, npnaynud £



pwlwalny, npinbin’ S(t)-0 Uinynintlunp $nbyghwyh wndtipl t:
dutnwhbihnipjwlb gnpéwyhgp hwqwnybint hwdwnp npnznid
GOp S(t) $nLlGyghwih wpdtipp S(t)=(p+1)/2 pwlwdlny: UjGnihGunk
UnjnintlGwnp pwpfudwl wnyniuwyhg, Ywhudwsé S(t) $nilGyghwih
wpdtiphg L wqwuwunipjwl wunhdwGGbph pyhg (v= n-1), npnanid
Ghp t-h wpdtipp: S(t) $nLGlyghwb oqunwgnpéynid £ Gwl npnoGpnt
wji  hwdwlwywbnipyntGp, puwnn nph’ Gnpdwydnpdwdé  2Gndw

thwuwnwgh tp:Fwno‘bpg sh qGpwqubgnud Ywad gbipwqubgnid
VB

E wryniuwuwyhG wndtipn:

Swywlwywbnepinilp, np  thwunwgh  hwpwptpwygnipniln
(t,) ¢h qbpwqulgnid  wryniuwlywihG  wpdbph  pwgwpdwy
aténipyniGp (t), npnaygnid £ hGinlyw) pwlGwduny

P(t, <|t]) =2s(t) -1, (6.47)
huly hwywlwywbnipntGp, np thwuwnwgh hwpwpbpwygnepjnilp
gtipwquwbgntd £ wnyniuwywihG wpdtiph pwgwnpdwy dténipynclp’

P(t, >[t]) =2(1- s(t)) (6.48)
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7.1. Mwwndwn, ntigptiuhw, Ynetiywghw

Jdhdwywqpwlwb hGunwgnunnigntGbGbph wpryniGpnid  puguw-
hwjinjwé Gpunypltiph dhole gnjnipyntlh nilbignn  wywwndwnwhb-
nbwbpwjhbt hwpwptpwygnipyntGGtpp pnyp G0 mwihu b hwjn pb-
nbL wjb hwwnlwbhz06pp, npnbp twywb wanbgnepynih GG pnnGnLd
ncuntiGwuppynn Gplnuyplbph nu gnpéplpwglbiph thnthnfunipjwG
Jpw: MwwndwnwhbnbwbpwjhlG hwpwpbpwygnepynilp GplngypGtipp
L qnpéplpwglbiph wjlGwhuh Yuuw £, Gpp npwbghg 0GYh™ wwwndwnh
thnthnfunipyntlp hwhGqbglned £ 0jnup™ hGwnbwGph thnthnfunepjwGnp:

Tunnownn wwyiwbatph, hwliqwiwlpltph hwdwygnipnlGa t,
nph gnpénnnipynilp Guwuwnned £ hGnbwGph wnwe quinih: Gph
Gpluniypltph dhol hpnp gnynepjnil nLGGG wwwndwnwhGunbwbpw)hG
hwpwptpnigyntGtn, wwyw wyn wywjdwbaobpp wwpwnwnhp Yepwny
whinp £ ppwywbwgytl ywwndwnebbph gnpénnnipjwl hbn dhwuh:

Muwundwnwhbnbwlpwjht Yuwtipp hwdpnhwOnep 66 L pwqiw-
pnwlnuy, L npwbg pwgwhwyndwl hwiwp wihpwdtwn £ plGnptp
L dbyniuwgywéd nuncdbwuppbp wnwGdhG Gplnyplbpp: Ywwbpp
ncuntiGwuhpnipjwl hwiwnp Ywpbnp Gwlwynipyntd nlbh dwiw-
Gwywjhl hwonpnwywlnipjwl pwgwhwjinniip: Mwwndwnep dhon
wtwp £ Gwfunpnh hGnbwGphG, uwlw)b ns pnpnp Gwfunpn hpwnwp-
ancpynibGbtipp whbwp £ nhwnbp npwbu ywwdwn, huly hwenpnbbpp
hGwnLwGp:

Ppwlwl unghw-nGunbGuwlywb phpnnnipjwl ywwndwnelb nit hb-
nbwbpp wbhpwdtwn £ nhnb npwbu hwpwyhg Gplnypltin, npnGg
hwlnbu qwip wwydwlwynpywé t nnbygnn wybih wwpg wwwn-
swnrbtph L hGnLlwbpGGph hwdwhpny:

Muwuwndwnbtph nu hGnLlwbpGGph pwpn fudptph dhole [hGnud GG
pwqglwbwlwy Ywuwbp, Gpp 0hLbny 0 wwwndwep Ywpnn £ hwqbig-
GG tnwpptip hGnbwbpGbph Ywd dbYy gnpénnnip)nilh ntGh tnwipptip
wwwdwnbbp: Gpunyplbph dhol Wwwdwnwjht Ywwp dhwnpdbp
npn2Gint Ywd npnwyh wwwndwreh hGwpwynp hbGnbwGpGGpp Ywa-
fuwwnbubnt hwdwp wGhpwdtn £ neuncdbwuhpynn dwdwbwywyhG
Ywd nwpwépwihbt dhowdwypned intinh nibtgnn pnpnp wyp Gplngp-
Gtph |phy whwnbunwdp (Yepwgwpynidp npwlghg” wpunpwlyghwi):



dGpohOh hGwppbtpp hwdwfu Yhpwrynid G0 Gpyne hwnwbhaG6ph
thnfuywfujwénipynilp (gnuquyhl Ynnbtiywghw) niunidGuuppbpnt
Gwwwnwyny: Uwlwjb nppwb pwpn G0 niuntdGwuhpdnn Gpunyplt-
np, wjbpwl nddwp t h hwjwn ptipt npwig ywwndwpwhbnlbwlpw-
JhG Yuwbinp:

Unghw-inGunbuwlwb Gpunyplbpp 066 pynd wwwndwnlbph
Uhwdwiwbwyjw Gpgnpénipjwlb wpnynilp GG: IGnbwpwp, wyn
GplunyplbpG niunudOwuppbihu wOhpwdbwn b pwgwhwjnb| qfuw-
ynp, hpdOwlwb ywwindwnbbpp® ytpwgwnyytiny GnypnpnwywbGBnhg:

LUwwbph Jhtwywgpwywb nwundbGwuppdwl wnwohl  thnip
ncuntdOwuhnpynn Gplnyph npwywywb Jbpineénipynilh £ inGunbuw-
ghunintpjwl inbunipjwl, unghninghwjh Juwd ynGyptn nlbnbuwywb
utipnnGtiph dhongny: 6pypnpn thnyned whhpwdtion £ Ywenigb| Yw-
wh dnnbp, npp hpdGynud b dhdwywapnipjwb dtpnnbbph Jpw:
Eppnpn’ 4Gpohl thnep wprynilplbph dGLYGwpwlnidl k, npp GnuyG-
whu Juwwywdé t niuncibwuhpynn tGpbnyph npuywywt wpwhdOw-
hwwnynip)nLbbtph hbwn:

Jdhawlwapnipjwl pGwquywrenid dowyyt) 60 Yuwbph niunid-
Gwuhpdwl pwqdiwphy ttpnnGtin, npnGg pGunpnipynilp Ywfudwé
hGunwgnunipjwl Gwywwmwybbphg L wpwewnpywd fulnhpbtiphg:
Swunlwbhybbph L Gpunyplbph dhole Ywwbpp, GUwwh nGGGwny
npwbg pwqiwquwbniginilp, nwuwlwpqyned GG pun twpptp hw)-
nwbhp0tph:

Cuwn hnfuyuwywénipjwl niuntdGwuhpnipjwl hwdwp nlbGgwé
Gowlwynipjwl hwwnywbh06pp, pwdwbynid GG Gpyne nwup: Cun
wynd’

e wjl hwwlwbhpG6pp, npnGp wwjpldwbwdnpnd G0 Gyney’
npwlg htn Juwywsé hwunlwbhGbph thnthnfunep)nilp, Yns-
yntd GG gnpénGuighG hwnlwGhGn,

e wjl hwwnlwbhyGbpp, npnGp thnthnfugnud GG qnpénGuiyhG
hwuwlwbhGbph wgnbgnipjwb Ghppn, Ynsynid GO wpryniG-
pwjhC:

Jdhswywaqnpnepjnilnid wmwpptpned G0 $ncbyghnbw; Yuw L unn-

fuwuwnpy Ywhugwénipynih hwulwgnipntGOtipn:

e DbnulyghnGwy £ Ynsynid Ywwp, nph nbwpnitd gnpénluwjhl
hwwnywbh2h npnwyh wpdtiphlG hwiwwwwnwufuwOnld £ wp-
nnLGpwjhG hwunlwbhoh a6y L dhwyb d6Y wpdtp: dnlGyghn-
Gwi Juwwp h hwywn £ quihu nhnwpydwb pnpnp nGwptipnud L
hGunwgnunynn hwiwygnipjwl jnipwpwlsnip npnpwyh dhw-
ynpph hwdwnp:

o Gpb wwwndwnwihl Ywhuqwénipintlp hwlnbu £t quihu ns ph



Jnipwpwbsjnip wpwGaha, wyp pGnhwlnep nbwpnid” dhohbned
066 pyny nhunwpynuiGbph dwiwlwy, wwyw wjnwhuh Ywfu-
Jwoénep)nilp Yngyned £ uinnfuwunply: Unnfuwuwnhly Juwh
Gwulwynp nGwpp Ynebywghnb Ywwh £, nph hwdwnp wpnyncG-
pwjhl hwuwnlwbh2h dhohl wnpdtiph thnthnfunipnlp wwjdw-
Gwynpqwé £ gnpénbuiphb hwnwGhGbph thnthnfuncpjwdp:
Gplunyplbph L npwlg hwwnwGhGbph dhole Ywwbpp nwuw-
Jwpagynd GO puwnn ubpnnipjwl wunmhdwlh, ninnjwénpjwlb L
wlwihwnhy wpunwhwjnnipjw:
Cuwn ubipnnipjwl wuwnmhdwbh wnwpptpnud 66 Yuwh ubpwnnt-
pjwl qGwhwwniwl pwlwywlwb hwinywbhG6pp:

Unynruwl 7.1
Ywuwh ubipinnipjwl qGwhwwniwl pwlwlywywl hwnywbhGkpp
Yy G
tnntijwghwh qnnéwlgh "~ pCE:]Jquw M. L niphyGt
utionip)nLlp MGwpnuyw U. (1975) i (19'99) nnzutn
uhGsl | £ 0.3] pnuL gnpSlwywbnid
pwguwluwynid k
|+0.3]-]£0.5] dhoh( PN
|+0.5-]+0.7| GUwnbijh GUwinkih
|+£0.7]- |+ 1] nLdtin nidtin

Cuwn ninnyuwénipjwb’ Ywwbpp (hGnud GO ninpn W hwwnwpé:

Nnhn Ywwh nbwpnid gnpénbwyht hwnbwbhh wpdtiplbph OG-
Swgnuip Ywd thnppwgniip phipnud b wprynibpwjhG hwnlwGhoh
wpdtipltiph dGdwgiwb Ywd thnppwgdwl, wjuhlpl™ wnpnynibpwjhG
L qnpénGuwyhG hwunlwGhG6nG niG6G Gyl nennywénipncln:

Swywnuwpd Yuwwh nbwpntd wpnntbpwihb hwnlywbhzh wpdbph
utéwgniip pbpnud £ gnpénlwjhbG hwnlwbhh wpdbph thnppwg-
Jwl, LW hwlwnwyp, wyuhOpl® wpnnitGpwihl hwwnywbhoh wpdtipGt-
np gnpénGuwihlG hwwnlwbh2h wpdbplbph hwibkdwwnnipjwdp thn-
thnfuyned GG hwlwnwy nunnnipjwdp:

Cuwn wlhwhwnhy wpnwhwynnepjwb® Yuwwbpp (hGnud GG qéwjhl
(ntnnwaghd) L ns qdwyhG:

Ept Gplnyplbph dhole yhdwywagpwywl Ywwp dnunwynp wnp-
nwhuwjinyntd t ninhn qé6h hwywuwpnudny, w0 wojwbnwd GO qéw-
JhG Yww: bwwp Yngynid £ ng qéwghl Ywd YnpwqoéwyhG, tpb wjl
wpunwhwjnywsé t nplk Yynph hwwuwnpnedny (wwpwpeng, hhwbppng,
wunhdwbwyhb, gnigswyh, tpuwynGtbghw L wylG):

LUwuwh wreywjnipjnilp, npw pbnypb nt nunnywénipntlp pugw-
hwjwinbnt hwdwp Jhdwywagpnepjninud Yhpwened G0 wndyuGbpp
gniquwhtin pwpptiph pbpdwG, wlwhwnhy fudpwynpdwa, gpuwdphlyw-



Yw, ynnGywghwjh L ntgptuhwjh dGpnnbtnp:
2niqwhtin pwnplinh pbpdwl dGpnnn hholynud £ Gpyne Ywd o
pwlh Jhdwywagpwywb wppbph dGénipyntGlbph  hwdwnpiwb
Ypw: Uynwhuh hwdwnpnwdp pnyy) £ wnwihu hwynGwpbptp Yuwh gn-
jnipjntlp L qunwithwn Juguibp npw pGnyph dwuhl: OphGwy hw-
uGdwwnyned G0 x Ly dGénipnLGGEph thnthnfunepynlGGtpp: Gpb x-h
dtoncpjwl wdh hGwn wandd £ Gwb y-p, www npwbg dhole gnynepinih
nLOtignn Yuuwp ninpn t, L wjG Ywpbih b GYwpwanti ninhn qéh Ywd
tnypnpn Ywpah wwpwpnih hwywuwnpnidny:
Swwnlwbh266ph dhol Ywwp Ywnbih £ wpunwhwynbp Gwb qpw-
$hynpbl° Ynebywghwih nwawnh oglnipjwip:
UnnpnhGwuwnwiht hwdwlwpgnid wpughultph wnpwbgph Jpw
Gonid GOp qnpénOwihl hwwnlwbhh wpdtipGbpp, huy opnhGwwn(b-
nh wnwbgph ypw™ wpmynibpwjhbh: Ywenignud G0 hwdwwwwnwu-
fuwl ytwntpp: Ubpn Yuwh pugwluwjnipjwl nbwpentd qpudhlh Yb-
inbiph nwuwynpnipintGp Yhoh wOlwlnG: Nppwl ubipn £ Juwnp
hwwnwbhG6ph dhol, wybpwl YGwnbpp fuhwin GG fudpwynpynid Yuw-
wh dlp wpinwhwjinn npnawlh qéh 2nipgp:
Unghw-inGunbuwywb Gpunyplbbphl pGnipwgpwywl k, np wp-
nntGpwjhG hwwnwbhzh dwywpnwyp dbuwynpnn fwywb qnpénGOb-
nhg pwgh, npwlg ypw wgnned GG Gub pwgdwphy wy] ywunwhw-
Ywl L sOwfuwwnbujwd qnpénbltp: Un wwwndwnny GplnypGGph
thnfuwnwnd Yuwuwp ncGh Yynebywghnl plnyp L wpunwhwjnygned
¥, =f(x) $nLilghuyh inbupny;
Unntigywghwl yhsdwywgpwywl Ywhujwénipinth t fuhun $ncly-
ghnlGwy plnyp snibbignn wwwnwhwlywb dGénp)nLGGEph Bhol, nph
nGwpntd wwwnwhwlwb dténipntGGtphg dGYh  thnthnfunepyniln
wwjdwbwynpned £ §neu dGSnpjwlb dwpbidwnhyulwl uywudwb
thnthnfunipynibp:
Jdhawywapniepjnilnid plGnniGwé £ wmwpptipbp ywhujwénipjwb
hGwnlyw| nmwpwwnbuwybtpp.
o qnuyquypl Ynebjwghw - Ywuwy b Gpynt hwinwbhzb6ph dhol
(wprynitlGpwiihl L gnpénbwihh Ywd Gpyne gnpénbuwyhGGtinh),

o Juwulwlhh nnbjwghw - Ywpudwonipinith £ wpryniGpwjhG L
gnnénlwjihb hwwnlwbhpGtphg vEYh dhol, Gpp Ojnu gnpénlw-
JhG hwwnywbhGEph wpdtpbtpp hwuwnwnnib GO (pwgwnywé
t npwlg thnthntunipynilp),

o puwqdwlp Ynnbywghw - YwiuJwonipinth bt wpryniGpwihl b
Gpynt Ywd wybiih gnpénlwihb hwwnwGhpbG6ph dhole:

Epynt hwnlwbhG6ph dhole Yuwwh ubipinnipynilp pwlGwywwbiu
wpunwhwynynd bt Ynebywghwih gqnpéwygh dhongny: LEpYwjwg-



GG nY hwuinluwbh2G6ph dhole uwwh ubpuninipjwl pwlwlwlwb plne-
pwahpp” Ynetiywghwih gnpéwlhgp hGwpwynpnipyntl £ wwihu
npnztignt gnpénbwjhG hwnywGhGEph oquwlwnnipyntlp pwgiw-
Uh rbgpLupwjh hwywuwnpned Yuagdbint nbwpncd:

Unntywghwih gnpéwygh dténpynilp pnyp £ wnwihu Owb qlw-
hwuwnti| ntqpGupwjh hwjwuwpdwl hwiwwwwnwufuwbnepjnLlp pw-
gwhwjynjwd wwwnmdwnwhbwnbwlpwjihl YuwwbphG: Unnbtpjwghwl L
nbqptuhwl ubpunnpbt Juwywé GG dhdjwbg hbwn. wnweohlp qlw-
hwunnid £ yhdwluwgpwywb Ywwh ubipnnipiniln, Gpypnpnp hGunw-
gnuincd £ npw aup: 6y dkyp, LW gjneup swnwynid GG Gpunyplbph Oh-
ol hwpwpbpwygnip)ntGlbpp pwgwhwjnbint, Yuwh welwinipnt-
Op Ywd pwgwlwynipinitlp npnzGne hwdwp:

nbqptuhwjh ytipinudnigjwb Enpyncbp Ywwh ybppniéwywb wp-
nwhwjindwh npnanudl b, Gpp Gy (wpnyncbpwihb) dbénipjwlb thn-
thnfunipyntlp wwydwGwynpgwé £ oGy Ywd dh pwbh whlywfiu dténe-
pnLbltiph (qnpénhGtiph) wantignipjwdp, huy pwqdwphy wj gnp-
6nGGLpp, npnGp GnyOwbu wgnnid GO0 Ywhywy dGénpjwb ypw, po-
nnLGyncd G0 npwytiu hwuwnwinne L dhohl dGénipynLGGbp:

Cuwn Ywfudwénipjwl duh™ tnwppbipnid Ga.

e q0wjhb nbgnpbuphw, nplG wpwnwhwjnynid £ nuinhn qéh (qéwjhh

$niLlGyghwyh) hwjwuwpnidny.
yx =3p taX,
e ns qéwjhb ntgptuhw, npG wpwnwhwjynyned £ hGnbyw hwyw-
uwpnnuiltph inbupny.
w) wwpwpnth Yx =80 +axX+ax

N a
P) hhwtinpnth Ju =20+ 1 Lyl

Cuwn Juwwh nuinnywénipjwl™ tnwppbipnud GO.

e ntnhn rbgptupw (npwlwa), tpp wllywfu dESnLpjwl wpdtiph
wdh Ywd GJwgiwl htwn dbhwntn, hwdwwwwnwufuwbwpwp,
wantd Ywd Gdwagnid b Ywfuywy dEénepynilp,

e hwywnuwpd (pwgwuwlwl) rbgptupw, Gpp wOlwhu dGéNL-
pjwl utéwgniip Ywd thnppwgnidp hwbgbglnud £ Ywhuywy ob-
ontpjwl, hwiwwwwnwupuwlwpwn®™ thnppwglwlp Ywd db-
6wglwn:

Ninhn L hwlwnuwpé ntgpGuhwGbpp Ywpbih E GGpYujwglb] Gwb

anwbhyltiph ntupny:

7.2. Unnbgwghw-ntoptiuhwjh Ytpgniénepjw



hhdGwlywh fulnhpGbpp

Unghw(-inGunbGuwlwb qupqugnidp plnipwgpnn b wqquwjhl hw-
2hyGtph dhwulwlwl hwiwlwnpqgp Ywginn pninp Gplngplbpb ne
gnnpoplbpwgltpp ubpunnptlb thnfuyuwwwlygywé Ga dhijwbg hbwn: Un-
nGywghnl YwhujwénipntGp hGunwgnunygned £ Yynebjwghnb L nbg-
npGuhnh ytpniénipjwl dGpnnbtph oqlnipjwdp: Unntywghwjh Ytp-
(nténcpyntlp nuncdlwuhpnid b hwnwGhG6ph thnfuywugwént-
pjntbp L pniyp £ nmwhu qGwhwwinbp

o hwwnlwbh06ph dhole Ywwh ubpunipnibp™ gnyquihl, dwu-

Gwyh L pwqdwyh Ynetiywghwih qnpéwyhgltinh oglnipjwap,

e nbqpbuphwjh hwywuwnnidp:

UnnbGywghnl JGpniénipjwlb Yhpwenipjwl hhdGwywbl Gufuw-
npjwil wjh £, np hwdwygnipjwb pnpnp qnpénGuwjhb L wprynibpw-
JhG hwwinlwbhG6pp whwp £ GGpwpyyta Yud dnun |hGGG K-swthwGh
Gnpdw| pwfudwlb optlphG:

Gpb hGunwgnundnn hwiwygnipjwb swywip’ n>50-hg, wjn nbiw-
pntd Gnpdw pwfundp Jupnn £ hwuwnwindtp Mhpunbh, Swuwmpbo-
uynt, Unpingnpndh hwjnwbhzbG6ph hwqwpylbph L yGpgnednepyjwb
hhdwG Jpw: Gpp hwdwygnipjwl dwywp® n<50-hg, OGwfulwyw
nywbbph pwzfudwh optibpp npnadnid £ YnnGywghwjh nwwnh Yuw-
nniglwl hhdwh Ypw: Gpb Ybwnbph nuuwynpnepynitll nilGh qéw)hG
dhunned, GawlGwynid £ Gwpulwlwb ndyuibbph hwdwygnipynilp
(Y, X4 Xo..Xg ) GOpwpyyned £ Gnpdw) pwpfudwb optlph:

Ntgpbuhwih gtppnednipjul Gwwwmwylb £ qlwhwwnb] wpnyniG-
pwjhl hwwnywbhzh ywjdwlwlwb dhohlG wpdbph $nilyghnlbwy
YwhujwénipyntlGp qnpénbuwjht hwnlwOhyGbphg: Ngptuhwih ybip-
(nontpjwl hhdGwywb GwhuwnpuwiG wyb t, np wprynitGpwjhG (y)
hwunlwbhop Gapwpyyned £ Gnpdw) pw2fudwh optlphl, huy gnpén-
Gwjhb hwwnlwbhGbpp (X4, X9,..., Xk ) Ywpnn GO niOGOwp Yudwjw-
Ywl pwfudwh ontilp:

Ntgpbuhwih hwywuwpnwip Y y, =f(x1,x2 ..... xK) $niLlGyghwyjh
ntupny wpwnwhwjnynn unghw-nbGnbGuwlywb Gplunyplbph Yw-
wtnplt wpunwhwjnnn yhdwyuqpuywl dnnGip pwywpwn swihny
Yhwiwwwunwupuwbthd ppwywb dnnbiwdnpynn Gpunyphb  Juwad
gnnéplpwghl, npwig Ywrnigdwl hbnlyw] wwhwGebbpp Ywwnw-
nbnt nbiwpnty.

w) ncuntibwuppynn Gwfulwywb ndyuiGbph hwdwygnipynilp

wtwp £ hGh hwdwutin L dwptidwwnhynptb GUwpwapyh
wbpOnhwwn $nbyghwbbpny,



p) dnnGiwynnynn Gpunyph wwwndwnwhbnbwbpwihl Juwbpp
wbwp £ hGwpwdnp (hGh GYwpwagptp 06Y Ywd dh pwOh hw-
jwuwpnuibbipny,

q) pninp gnponbwjhG hwwnywbhG6pp wtwnp b nlGGOwl pwlOw-
Yuwywb (pdwjhb) wpnwhwjnnep)ndl,

n) htwnwagnunynn pGunpwlpwht hwiwygnipjwl dwjwip wbiwnp
tE hGh pwdwlwlwswih 0k6,

G) Gplunyplbph L qnpéplpwglbph Ghole gqnjnipjnith nultignn
wwwndwnwhbnbwlpwihb Yuwbpp wbwnp t GQywpwagnb] qdw-
JhG Ywd qéwyhGh ptipynn Ywiudwénipjnibbbpny,

q) Jwwh dnnbGh ywpwibnpbpp swbunp £ nlbGlwb pwlwyw-
Yl uwhdwlwihwynidbbp,

£) niuntdOwuppynn hwdwygnipjwl nwpwépwiht L dwiwlw-
YuwjhO Ywrnigdwépp whwnp 1 hGh hwuwnwuinntG:

Unntiywghnb-ntgptuhnb yGpnednipjwb hhowb ypw Yunnigywd
thnfuywfujwénipyniGbtiph dnnbh nbuwywb hhdGwynpywénipynilp
wwwhnygynd £ hGnlyw hhdbwlwb ywjdwbbtph wwhwywbdwdp.

e pninp hwwnywbh2G6pp LW npwlg hwiwwnbin pwfuncdbbpp

wtiwp t Gopwnyytl Gnpdwy pwfudwb optlph,

o UnnbGiwynpynn hwwnlwbhyh nhuwtGpupwl pninp nbwpbpnud
whwp k00w hwunwinnl® wyn hwnlwbhh dEénepyjwb L gnp-
6nGwyhG hwnywbh0Gph wpdtpObph thnthnfuncpjwlb nbwpnty,

e wnwbOAhG nhinwnpynidbbpp wbwnp £ 1h060G wlywfu, wyuhOpl i-
nn nhunwpyiwb wpnyniGpbbpp swybwnp £ juwywd |ho6ha G-
funpnGGph htw, L swbwnp £ ywpnibwybd nbnGywunynipni
hwonpn nhunwnpynwdbtph JGpwptpjw, hGswbu Owb wqnbg
npwlg Ypuw:

Wn wwjydwaGtph pwgwywjnipjntlp hwbqbiglnud £ Gpwd, np nG-
gpGupwjh dnnGp ng hwdwpdtip duny £ wpwwgnnd ybppniéynn
hwwnwbh06ph dhol. gnynipyntl niGbgnn hpwwb Yuwbpp:

NtgpGupwjh hwywuwpdwl Yuenigdwb hhdGwywb wypnpGaGs-
nhg t Gpw swihnnuywlnignilGp, wjuphGpl® dnnbnd Ghpwnynn
qnpénbwyhlb hwwnywbhGEph owywnpdwy pyh npnpnudp: Unnbih sw-
thh Ypdwwnncdp Gpypnpnuyw, ny twlywb qnpénbGGtph Ypdwwndwl
hwpyht™ hGwpwynpnipynih b pGéGnnid unwGuwint hGwpwynphGu
wpwq npwljwy hpwgybih dnnbip: Uhwdwiwbwy thnpp swihtiph
dnnbh wnnignidp Yupnn b hwGqbglt ntuntdGwuhpdnn Gplniph
L gnpéplpwgh ng pwywpwn |hwpdtipnipjwlp:

®npép gnyg £ wwihu, np Gywwnwlwhwpdwp £ owywnhdw| hw-
pwpbpwygnipjntd uwhdw0b] dnnbntd pGnanpyynn qnpénGuwijhb
hwwnywbh06ph pyh L nuncdGwuhpynn hwdwygnipjwl dwywih



dpol: Fwdwdwyl wyn hwjnwbhh’ gnpénbwjhb hwwnlwGhy06pp

phup 5-6 whqwd thnpp wtivp t |hGh nruntdGwuhpdnn hwawygnt-
pjwl dwywhg:

7.3. 2njqujhG rbgqptiuhw

2nijquihb ntigpbuhwb pOnipwagpnid b gnpénlwihlb L wpnyndG-
pwjhlb hwwinywbh06ph dhol Gnwé Yuwp: dbpniéwywb juwb wyn
hwuinlwGhG6ph dhole wpunwhwjinynid £ hGnlyw) hwdwuwpnedGepny.

e ninhn qoh’ Yx =8 +aX;

o wuwpwpn(p’ ¥V, =ag +ax+ax?; (7.1)
. . a

* hhutippnih Ju =20+

Swywuwpiwb &dup Ywpbih £ npnzGe gpudhynnbl, vwyw)b gn-
Jjnip)nLl niGGG pGnhwGnip npnuyeltp, npnGp pnyy| G0 twhu unw-
Ow| Ywwh hwwuwpniip® sogunwagnpétiiny qpudphyuwyub Gnubw-
Up: 6pb qnpénluwjht L wpyniGpwjhG hwwnlwbh06p0 woanwd GO
hwiwbdwb, dnunwynpwwtu pywpwlwlywb wypngpbupwiny, Grw-
Gwynid £ npwbg dhole gnynipyntl nibh qéwjihl Ywuw, huy hwlw-
nwpéd Yuwwh nGwpntd” hhwtppnhy Yww: 6t gnpénlwjht hwunlw-
hzp thnihnfuynud £ pywpwlwlul wpngptuhwyny, huly wpnynilpuw-
Jhbap® Gawlwlwih wpwq, www Yhpwnynd G0 wwpwpnwihb ud
wuwnhdwbwjhb Ywwbnnp:

Nbqptupwih hwjwuwpdwl ywpwibnptph qlwhwwnudp Yw-
nwnyntd £ thnppwgnyb pwnwyniuhGtph dGpnnnd, nph hhdpnid
wjb GGpwnpnipyntll £, pb nuncdbwuhpdnn hwdwygnipjwlb np-
mwnpyniibbp0 waywiu GG: Wu dbpnnh EnupyniGl wyl t, np Gjwqu-
gnubh £ hwugynid wpryntGpwihG hwnlwbh2h thwunwgh b inbuw-
Ywh wpdtipltph wwpptpnipjwl pwnwyniuhGbph gnudwpp, npnGp
utnwgynid G0 pun plGinpdwé nbigptupwih hwywuwpdw0

S=>(y-yy)* — min:

Ntnhn Ywhuqwénipjwl hwdwnp

S=>(y-a, —ax)’ — min:

Nhunwnytbp S-p npwbu $nlyghw ap L as ywpwdibnpbiphg.

ao L a; gnpdwyhgbtipp unwbwint hwdwp wbhpwdtn £ npnt
S-h dwulwyh wéwbgjw|btpp puwn ag-h L puwn as-h, L npwlp hwyw-
uwnbgltip gnnjh, wyuhGpl®



os &S
E_Oa a_a]_oy
0S

a—aO=22(y —a,—ax)(-1=0

0S
8—611:22(y—a0 —ax)-x)=0:

Ujuintinhg  thnppwant)t pwnwyniuhGGph dGpnnny qnijquyhl
q6wjhl nbtgptuhwjh wwpwdbnpbpp npn2bhu Gnpdw] hwywuw-
pndGEph hwdwlwpqgp YniGGlw hGnlyw) inbupp’

nag+a; ). x=>y
ap) X +a1Zx2 =D yx

npinkn” n-p nwuntdOwuppynn hwdwygnipjwl swywi b £t (nhwwp-

UnLdbtnph dhwynnpbtinh phip):
Lnuétny hwjwuwpndGtph hwdwywpgp YuinwGwGp.

o L 2L XD YD X
=Y x

o= Ny yx — > X2y :
ny x? = > x> x

Ntgptuhwjh hwywuwpnidGbpnid a; ywpwdbinpp gniyg b wnwihu
sGwfuwinbuywdé (hbGunwgnunnepjwl hwdwp swnwOdbwgywé) qnp-
onlGtph dhohGwgywdé wantignipintlp wpnyniGpwjhlG hwwnlwbhoh
dpw, huy as-p (Wwpwpnh hwywuwniwb 6o Gub ax-p) nbigpbupw-
Jh anpéwyhglb £, npp gnuyg b wiwihu, pt dhohlnid nppwlny Yihn-
thnfuyh wpmyniGpwjhG hwunlwGhh wpdtipp gnpénlwihbt hwwnyw-
Ghh oGy shwynpny thnithnfudwb nGwpnty:

OphGwy 2wpwph 8 gnpéwpwGGtph hpdOwywb wpunwnpwyw
$nlntiph wpdtiph x (010 npwdwywb dhwynp) L opwywb vwyynn
2wpwph dwylnbnp y (hwg. wn.) ybpwpbpjw Ywb hbGnbyw) ngjwi-
GGpp (nb'u wnyniuwy 7.2).

(7.2)

Unyniuwly 7.2
Qnpéwpwbbbph hhdGwywb wpunwnpuywb $nlnbpp

X 2 23 24 2.9 2.9 3.7 3.7 4.1
y | 89 10 9.9 10.3 10 13 12.8 | 131

MuwhwGoynid £ Ywrnigh| dhwgnpénb ntigpbuhwh dnnbip’




y-h thnthnfunipyntGh puwn x-h:
Lnuénid. bwqutiGp hwwplyuwihb wryniuwy (wryniuwy 7.3):
UnynLuwy 7.3
2nijquyhl qéwyhl rbgpbuhwjh hwywuwnpdwb
wwpwuibwnpbph hwadwpyp

2

N Xi Vi X Xy Vs
1 2 8.9 4 17.8 8.88
2 23 10 5.29 23 9.516
3 24 9.9 5.76 23.76 9.728
4 29 10.3 8.41 29.87 10.788
5 29 10 8.41 29 10.788
6 3.7 13 13.69 48.1 12.484
7 3.7 12.8 13.69 47.36 12.484
8 4.1 13.1 16.81 53.71 13.332
COnwuikGp 24 88 76.06 272.6 88

Uju ophbwyncd Gnpdwp hwwuwpnidGbph hwdwywnpgp YyniOt-
Gw hGwnlyw| nbupp’

nay + 2, x = Yy
2> x +a;y. x> =Y yx
24a, +76.06a, = 272.6:

Lni6tiny hwjwuwnpnidbGbph hwiwlwpqp YuinwGwGp.

ap=4.64, a;=2.12:

ItGwnLwpwp’ Shwagnpénl ntgptuhwyh dnnbp Y hGh.

y, =4.64 +2.12x:

Ujuwhund, hhdbwlwb wpnwnpuywb $nlnbiph wpdtiph dhw-
dnph (hwa. npwdwlwh dhwynp) thnhnfuncpynilp Yptiph opwlwb
twyynn wpwnh dwybntinh wybjwgdwlp 2.12 shwynpny (2.12 w):

Swdwfu neuntiGwuppnepyntbGGpb wlglwgyned GG puin nhunwnp-
ynuilGtiph 066 Swdwih: Un nbwpntd Gwubwlwb ngywibtpp hwp-
GQuwnp £ G6pYuwywglb] wdthnh YneGywghnb wnyniuwyh ntupny: UG
Ywqutint hwiwp wbhpwdtwn b yhdwywgpwywb ndjuGbpp Gw-
fuwwtu fudpwynnpbp pun Gpynt hwnywbhGGph, L fudpwynpyuwé
nwbGbpp ybpnednipjwb GGpwpybp hGswbu pun x gnpénbh, w)l-
wtu £ pun wpryntlGpwyhG hwnwbhph, wyuhGpG™ gniqujhl nbg-
nptuhwjh hwywuwpnudGbpp Guwwnwlywhwpdwp b wenegh] fudpw-



ynpwé ngjwGbph hhdwb ypw:

Gpb x Ly hwwnywbhpG6ph wpdtpltpp tnpdwé GG npnwyh (a,b)
Upowlwjptipny, www wditb dh dhowlwiph hwdwp Owfuwwbu
npnanid GO0 dhowluwyph YGGwnpnGp, wjlnihbGunb Ynebywglnud GG

. a+b Ly=at b
T MY
npGuhwjh hwjwuwnnuibtipp:

fuipwynpywéd nyjwbtipny qéwjihlb shwagnpénlb ntigptiuhwjh hw-
Jwuwniwl wwpwdbnpbpp upbih £ npnGp hGnlyw) Gnpdw) hw-
Jwuwnnuibbph hwdwlwnpqghg

apy f+ay xf,=3yf

aOz:)(fx + 312 X2 fi = Zyx 1:xy
Lwd htinlyw| pwlwdlbpny
a. = ZV| fy ZXZ fx_z Xyi fxy ZXfX
0=
PRI B DI SIS
_ 2 xyify — 2 Vif > xf
S =Y xf D xf,
nnpwntn’ y;-0 fudpwyhb GhohGa t:
NGqptupwh hwjwuwpiwb a, wwpwdbwmpp Ywpbh £ npnbi
Owb unnpl GEpYuywgywé pwlwdlny
dp = y -a X:
OnhGwy dtinGwnpynipynibhtiph ttywnpwghGwénipjw b wfuw-

nwlph wpunwnpnnuywlnipjwb (hwwn) Ybpwpebpjwp Yub hGunbyjw
njwbGbpp (nb'u wnyniuwy 7.4):

GowlwynipyntGGGpp, L Ywrnignid npwlg nbig-

(7.3)

a4




Unynuwy 7.4
QtnGwpynipynLbatph b GYunpwghGwénipynilp L w2uwnwph

wpuwnpnnuwGnepynilp

ki GYwnpw- U2 fuwunwlph wpunwnpnnulwbnipyncl 2bn-
ahGyw- (hwwn) X Gwp-
onLpynLlp yncp- £ | xyf
(Yywn/dwd) —; jma- | Yl xy

y X | 14-18 | 18-22 | 22-26 | 26-30 | 30-34 | Gbph

Y16 | 20 | 24 | 28 | 32 pr]llm
y

8-12 10 5 5 50 | 800
12-16 14 3 2 5 70 | 1232
16-20 18 2 4 6 12 |216| 4608
20-24 12 2 3 5 10 |[220| 5544
24-28 16 1 4 3 8 208 | 6052
Qtinlwn-
UnLpynLO- 10 8 10 9 3 40 |[764|18216
Gtph
phup fx
xfy 160 | 160 | 240 | 252 96 | 908
X%y 2560 | 3200 | 5760 | 7056 | 3072 |21648

Uryniuwyh wngyuGEph hhdwb ypw Yuqguitlbp dhwagnpénb ntignk-
uhwyjh dnntin’ y-h thnthnfunep)nlGh puwn x-h:
Lniénid. Unpdw| hwywuwpnidGiph hwdwywnpgnid (7.3) nbnw-
nnGnd wnyniuwyh hwbpwanidwpwyhb wpdtpltpp
40a, + 908a, = 764
908a, + 21648 a, = 18216

L (nLétind hwdwlwpagp, unwbnud Ghp™ ag = - 0.0261 L a4, = 0.84256
wwpwutinptiph wpdtpUtpp:

3Gunbwpwp’ nbgptGupwih hwywuwpnidp YntGblw hbunlyw) inbupp’

y, =—0.0261+0.8426x :

Nbqptupwih hwwuwpiwb a; = 0.84256 gnpdwyhgp gnug t
nwhu, np w2fuwwnwbph wpunwnpnnuyuwbnegjntGp d6Y dhwynpny
wybiwglbint nGwpnid  EYunpwghGwénipnitt - wybiwlnd |
0.8426 yywn/dwiny Ywd 842.6 Ywn/dwd:

Muwpwpnih hwjwuwpiwl wywpwibnptph hwgwpyp




Gpb x Ly hwwnlwbhGEph dhole Yuwp Ynpwadwyhl £ L wpunw-
hwjwiynid t Gpypnpn Yupgh wwpwpenih wnbupny’
¥y =8 +axX+ax?,
www fulnhpp ag, a4, a2 wwpwibkwnpbph npnadwd vk L
Gpp x Ly dGénipnLGGEph wpdtiplbpp GepYwjwgdwé GO nyjw-
Gtiph Gpynt 2wppny’
X4, X5y X,
Y1, Y255 Yn
L nhunwpywé ndjwbbpp pwgwnwwbu wpunwhwjnjwsé G0 wyw-
pwpnih hwywuwnpdwdp, wwyw’
Yi — 8 — aXy; — apX5 =0
Uwlw)b gnpSGwlwbnid thwuwnwgh b wnbuwywb YnpGpp nwp-
ptipynid G0 npnawyh dGénipjwdp’
Yi—8p —aXq — apxg = A,
npintin® A;-0 wwpptipnipyniGb £ hwunwgh b juwh hwwuwpnt-
uhg unwgywdé nyjwbGbph dholi:
Ujn wwwndwneny wbhpwdtin £ qubb hwwuwpiwb wjlwhuh

qnn%whhg, nph nGwpentd pwgwpdwy ufuwih gnidwpp hGh Guqu-
Qny

S= i|Ai| —min:
i=1

Luwd £ GuwquwagniyGh hwuglb| funpwGwpn ufuw GGpp gnudwnp,
L wyn nGwpnid yunwGwbp thnppwant)b funpwGwpnbtph dGpnnp

n
S= Z‘Af" —smin:
i

G, ybppwwbu, GJwqwaqnGh hwuglb] wnwybiwagniyt pwguwp-
dwl ufuwp” min m?><|Ai|:

Uwlw)b wrwyt] wprynibwybun b ufuwh gbwhwinnidp thnppw-
gnub pwnwyniuhlGtph dtpnnny (OLU): Tpw jnipwhwwinynipynclh
wyh k, np Gnpdw hwywuwnpnidlGtph phdp hwywuwnpyned £ wbhwyn
aqnpdwyhgltiph pyhl:

Epypnpn Yuwpgh wwpwpenih hwjwuwnpnedb niGh Gpbp wihwjn
(ag,a,a,) qnpéwyhgbtip: Un gnpdwyhgbbpp npntnt hwdwn wi-
hpwdtiin £ nGGOwy Gptip hwjwuwpnudGbp, npnlp utnwgynid GO
thnppwant)b pwnwyniuhGbph dGpnnh oglnipjwip’



n
S=Y A2 = (y-ay-ax-a?)? >min:
i

S=f(ag,aa,) dnLGyghw YihGh GYuquanyG, tipk wyn HnLly-
ghwjh dwulwyh wéwbgjwbtipp hwjwuwpdtb gnpnh, wjuhbpl®

0S

dag 2> (v - 8o —ax - a®)(-1)=0

0S

—=2 (y —8p —aX - aZXZ)(_ x)

0a, 0

0S

P 23 (y —ap —ax —ax?)(—x?)=0:
a,

LUwwnwnbng dLwihnfuncdbbip, Yuinwlwbp Gnpdw] hwwuwpnid-
GGph hGwnWw] hwdwywpgp

nag +a;y. x+a,> x> = >y
2y x+a > x> +a,> x> =Y yx (7.4)
2> X2 +ay x> +a, > xt = yx:

Lnuétind hwdwlwngp™ npnpnud G0 ag,a,a, wlhwjn wwpw-
UGwnntph wpdtplbpp L Juqind nbgpGupwjh hwywuwpnidp: CG-
nnilbilp™ ay = Ag,a; = A,a, = Ay, wyn nbiwypnud ntgptivhwh hw-
Jwuwpnedp YniGbOw hGunlyw| inbupp
puwn nph hwdwpyned GGp ¥, -h nbuwlwb wpdtplbpp L hwibkdw-
nintd nhinwnpyjwd hwuwnwgh ndjwiGph htwn, npnanud A, =y; -y,
nwnppbipnipyntGGGpp, pwpdpwglnid npwlp pwrwyniuh L gnidw-

n
pnty, utnwbned WGwgnpnltph pwnwyniuhltph gnudwpp’ ZA,Z :
i=1

UGwgnpnObph pwnwyniupObph gnudwpp hwapOybned £ hGwpw-
ynp Gjwquwant)b dténipjwlb htn® pun ©LU-h:

3hwbppnh hwjwuwpiwl ywpwdbwpbph hwdwpyp

Gpt qnpénlwjhl hwnwbh2h wddwh (Guwgiwh) htwn thnppw-
Gnid (WGSwOnLl) b Gwl wpmynibGpwihl hwnwhp' ng wluwhdw-
GnptG, wyp dquinud £ hGs-np dGpowdnp uwhdwh, wyn nGwpnid
hwwnywbhh Ybpniénipjwb hwdwp Yhpwnyned £ hhwbippnh inbuph



hwywuwpnidp.

1
yX = aO + a1 ; .
Wu hwywuwniwb wwpwibwptph npn2dwb hwdwnp ogunynid GG
Gnpdw hwywuwpnidGtph hwiwlwnpghg

1
nao+a1ZY :Zy
1 1\2 1
a0 % +a12(§) =2V

Onppwantb pwnwyniuhGbph dGpnnny hhwtppnh hwyjwuwp-
Uwl wywpwdbnpbpp npnzbine hwdwnp wOhpwdtn b wyl pbpbg
q6wyhb wnbuph: Uyn Gwywwnwyny Yuwwnwpned GG thnthnfuwywGGGph
GowlwynLy’ ;:x1: Upnyntbpnid unnwgyned £ Gnpdwp hwjwuw-
npnuiGtph hGwnbyw) hwdwywnpgp®

na, +a12x1:2y
2
8,2 %+ 2,2, X, = 2%,

3hwbippnih hwywuwpdwb ywpwdbunptpp Ywpbh £ hwdupyb
puwn htwinlyw| pwlwélbpp’

D) R RN

Yy X2 =Y x> %
BORIEIRIND

N> X~ > X3 X

OLU-h Yhpwnnidp pwgwuinpynid t thnpdh wprynibplbipnd w-
funtuwthG h ywunwhwluw ufuw GGph wrlw)nLpjwdp:

(7.5)

a4

7.4. Pugiwyh (pwqiwgnpénh) ntgptiuhw

UhdjwlGg hbn uuwywdé tpbp L wybh hwwnywbhG6ph dhol
Gnwdé Juuwp Ynsynid bt pwqiwyph Ywd pwglwagnpénlb rbqptiupw:
Fwqlwagnnpénlb nbgptupwjh dtpnnltpny thnfujwhujwdénipynlGGhipn
nruntdbwuhpdwl nGwpnid fulnhpp dLwybpwyned £ hGswtu qnuy-
qujhl ntgptuhwih dwdwlwy. wyb £ npn2tp Yuwwp wpnyniGpwjhh
(y) L gnpénluwyhl hwwnwGhGGph (xi) Ghole wlwihwnpy wpwnwhwj-
nnLpjwip’



¥y = (X3, X00. Xk ) : (7.6)

Pwaqiwyh rtgptupwh dnnbGGph Yuenignodb pGngpynid b hb-
nlywy thniGpp.

w) ywwh &up (rGgptuhwih hwywuwpdw) pGuipnidp,

p) gnnpénlGwjhl hwinywbhGEph pGupncdp,

q) hwdiwygnipjwl pwywpwp dwywih wwwhnynip spbnywéd

qUwhwwnwywbabp unwbwnt hwdwp:

Nbgptupwh Ywwh &uh pGupnipjnbp ndqwpwnud b Gpwdny,
np Jwwp hwwnlwbhy06ph dhole nGuwwbnpbt Ywpnn b wpnw-
hwjindb) 066 pUny wnwppbp $nbyghwltiph dhongnd: buy hwjw-
uwndwl wnbuph pGupnipjwl pwpnnipintip wwydwbwynpyned
wjb hwlquwdwGpny, np uwhuwénipjwl Juidwjwlwh duh hwdwn
Yuptih t plunpbp oh 2wpp’ wyn Ywwbpp npnawyh Yepwny Ghupw-
apnn hwjwuwpnidGbp:

NGgpGupwjh hwywuwnpdwb Gwpuwywb nGuph npn2dwl wnw-
JGp pnniGGh Gnwlwyp wnmwpptp hwjwuwpnudGbph hwenpnwyw
nhunwnpyiwb (JeppGunpiwh) dpnnb E: Spdwé dbpnnh EnipyncGh
wyl E, np nplt unghw-inGunbuwywb Gpunyph Ywd gnpéplpuwgh
Ywwbpp pGnipwapbint hwdwp pblnpdwé dté pyny nbgpbuhwjh
hwwuwpniilGbpp hpwagnpédynid GG ((nLéynid) hwdwlwpaghsGtph
oqlntpjwip™ yGppbunpdwh hwwnney dowyywé wignphpiny L npw
hwenpnnn Jhtwlwgpwywb uwnnignidnd, qifuwynpwwbiu’ Unjne-
nGlwnh t-hwjwnmwbhoh L dhotp-UGtnGynph F-hwjwnwbhh hhdw
Jpw: dbpplupdwl dtpnnh oquwgnpéniip pwywywbhl wpfuw-
nwwnwp £ b juwdwd b dGéwdwyw] hwynnuywl wpfuwnwbp-
GGph hGw:

Onfujuwwywénipjwl  pwgdiwgnpénb  OnnbkGGph  Ywrnigdwl
thnpdp gnyg £ wndb, np unghwp-nGnbuwlywb Gpunypbbiph dhol
hpwywnid gnynepynil nubtignn Yuiujwoénepntlp Yunbih £ GYupw-
gt unnbGGph hhGg wnGuwyGGph Yhpwnnepjwip.

1) qéwjhl’ Y12,k =80 + 8Ky +8pXp + .+ AKX

2) wunhSWhujhl  §ip k= 80X71X52.. X< ;

ao +aqXq1+asXg +...+akXg .

3) gnigswyhl’ iz, ;
. 2 2 2
4) wywpwpnjwjhb y1,2 ..... Kk =8g FaX] +aXs ...+ a X ;

5) hhwbppniwjhG™  y,, k:ao+ﬁ+i+...+i:
X1 X Xk
Muwpgnipjwl L nbGnGuwghinnptl npwiwpwlwywb d6Yowpw-
Gnipjwl 20nphhy q6wjhG dnnbGGpG nlOGG hhoGwywG Gwlwynt-



pjniG: Ny qéwjhG dnnbiGbpp q6w)lGwgiwb swlhwwwnphny pbpynid
GG q6éwjhG inbuph:

UpntG plGunpdwé pwqiwyh nbgpGuhwih hwjwuwnpdwb Ywenig-
dwh Ywpunp thny £ gnpénbwjhl hwwnwbhG6ph pbunpnudp L
npwlg hwynpnwywb GGpwenidp: Pwgdiwyh rboptupwih hwdw-
uwndwb dLwynpiwb pwpnnipyntGG wyh £, np qptipt pninp qnpén-
GuiyhG hwwnywbhG6pp Yuwfudwé GG dGYp GjnLuhg:

LUwplnp £ Gub Yuwh dnnbip swthw)OGnepjwl, wyuplpl™ gnpén-
GwjhlG hwwnwbh2G6ph owywnhdwy pwlwlhh npnanudp: b nGw™ nppw
2w gnpénlwjhl hwwnywhy0bp G0 plngpywé hwywuwpowd
atio, wjlpwl jwy £ wyb Gwpwagpnid ndjuy Gpbnyep: UwlwG oo
pUny qnpénlwjhl hwinywhhaGbp plnapynn dnnbip (Gpp n>100-hg)
nddwp hpwgdbih £ L wwhwbenid £ hwdwlywpgswihl dwdwlwyh
uté Swfuubip: Unnbh swihbph Ypdwwnudp™ h hwphy nbunb-
uwghnwywb L yhswlywapuwywl nbuwlynibhg ns twlwl, Gpy-
pnpnwlywb gnpénGGtiph, Guwuwnid £ dnnbh ywpgbgiwbOp L Gpw
npwyh pwpépwgiwlp: Uwlwyl nwunudGwuppynn Gplunyplbph L
gnpéplpwglbiph opplwswihnipjnGlbtpp qGwhwwnbhu thnpp sw-
thwjlnipjwl nbgptGuhwih dnnbh Ywrenignudp Ywpnn £ pwdwpwn
sLhab:

Qnnonluyhl hwnlwbhyGanh paunpnipywl wnnpy Gdp thnfuuwitu-
JwénipjnLGhGtiph dnnb06ph urnigdwb hwiwn Ywpnn E nwéyb| kY-
nhunhy Ywi pwgiwswthwOh yhdwyuqpwlwb dGpnnbtph JytGpnt-
6nLpjwl hhowb ypw:

Onpdwghunwlwl qlwhwwndwb dEpnnp’ npwtiu hhdGwywb dwy-
pninbunbuwywb gnigwlhoGeph JGppnednipjwlb typhuinply dbipnn,
hhiGwé £ hGunithnpy-inpwidwpwlwlywl OGwhuwnpywbtph L pn-
JwlnwywjhG-npwywywb Jbppneénipjwlb Jpw: Onpdwghinwywb
nbntywunynipjwb ybippnednepynclp Juwnwpyned £ Juwh ng wwpw-
dGwnphy gnigwbhbbph (UwhpdatGh, bGnwih nwbGquwihG Ynebjw-
ghwjh L YynGynpnwghwih qnpdwyhgltiph) hwzdwpyowh L Jtpne-
oncpjwl hhdwl Ypw:

QnponbwjhG hwwnywbhyGbph pGunpnepywl wewyb] Gwywwnwlyw-
hwpdwnp Gnwbwyb t puwjwihlG rbgptivhwb (pwjwihl rtignptuhnb
yGpiniénepynibp): UGpnnh EnipynilGp hGunlywi G t. qnpénGGEpp hw-
onpnwpwn pOngpyynid GO0 rbGopGupwih hwjwuwpdwG dby, L
uinnigyntd £ npwlg Goubwywihnipjniln:

Puwqdwlh nbonbupuyp hwdwuwnpnid Yo Guwh dnnby & Ynsynid
wpmyntlpwjhb L dh 2wpp gnpénlwihl hwwnywbhpG6ph ybpniéw-
Yw O wpunwhwjndwb dup:

QéwjhlG pwqiwyh rnbgpbupwih hwywuwpnidl nlbh hGnlywg



inGupp’
Y123,k =80 + 8%y +8pXp . AKX, (7.7)
npntin’ Yi53  -G" wpnynilpwhG hwnbwlhzh nbuwlw wpdbp-
G6nG &G, npnOp unwgyb) G0 hwiwwwwnwufuwb gnpénbw-
JhG hwunwbhGbpp rbgptiuhwih hwwuwpdwb GG nbnw-
npGnL wprynwGpny,
X1, Xo,..., X =07 qnpdnlwjhb hwwnywbhzbEpp,
a,,ay,...,a, -0" dinnkh ywpwdibwnnpbipp (rGoptuhwyh qnpéw-
Yhgltinp):
Unnbith wwpwatnptpp Yupbih & npnztp gpudhyuywi, thnppuw-

gniyG pwnwyniuhGbph L wy dGpnnbGpny: ©®LU-ny GJwquqni)Oh
hwugynid htnlyw| wpnmwhwjwnnipyniOp.

n
S=Z(Y—ao—a1x1—azxz—...—akxk)2 — min;
i=1
oS 0SS oS .
E—O,E—O ..... a_Xk_O

Onhlwy pun a; wwpwibwph

oS
5_31:22(3/ 8 — A%y — ApXp — ...~ AKX, [~ X1)=0:

LUwwnwnpbind hwiwwwwnwufuwb  duwihnfunipyntblbp pun g
wwpwitwnptph pngnp wnpdbplbph’ YunwGwbp.

— 2 Xy + 280 X4 +28,Y. XF + 28, XX + .o+ 28, > XXy =0,
npuntinhg’

A9 Xq+ A1) X 48D XoXq F et B Y X Xg = D YXy

Ujuwhuh &LwihnfunipynitGbtiph wpnynibpnid unwOwlp K wo-
hwjwinbtpny (puin a, wwpwibwnnptph pwbwyh) Gnpdwp hwjwuw-
npnuiltiph hwdwywnagp.

Nay+a;) Xy +ay) Xo+.. 43D X =Dy
B0 Xy +@1Y XE + Y XXy et B Y XXy = D Y¥g (7.8)

B0 X +81Y XX + 8D KoKy oot B Y XE = D Y%
Pwqgiwyh nbgpbupwjh hwjwuwpniiGtph Yuenigiwb Gnubwy-
GGphg £t Ywwh dnnbih Guenignidn unwlnwnnwgyws dwupunw-
pny- Bpp gnpénlwihl hwunlwbhGpp wwpptp GG pun Enepjwb L



nLGbh wmwppbp swhowl shwynpbbp, qquihnptl nddwn £ (phGnud
qlwhwuwnti| ntgpbuhwjh hwwuwpdw d69 pngpydwd jnLpwpwl-
synLp gnpénlwiphb hwinlywGhzh wgnbgnipynibp wpnyniGpwjhG hwwn-
Jubhzh ypw:

Ujnwhuh nGwptipnid gnpénlwjhb hwnlwbhGbph wanbgnipjw
wnuwyt] 62gppin qlwhwwnidwb hwdwp Yphpwrend G0 unwbnup-
nwgywé dwupnwph pwqliwyh rtgptuhwih dnnbG6np, npnGgnud
Ghapwnpynid £, np ncuntdGwuhpynn hwinywbhG6pp pnpnp Gowbw-
ynip)nLGGGpp yGpwéynid G0 unwlnwpunGtiph, pun hGnlw] pw-
Gwélp

t="_ 2 (7.9)

npuintin® x-0 hwwnlywbhzh wndtipl £ pOwlwb dwupnwpny:
Pwqiwyh nbgptuhwih  hwdwuwpnidp  unwlnwpunwgywd
Jwupwnwpnid nLbh hbnbyw inbupp
tio.k =Baty + Bty + .+ Byt (7.10)
npintin® t,t,.. 4 -0 X4, Xp,..., X hwinulbh06ph unwlnwnpunwgywé
wnpdtipObpl GG,
f12 _____ -0 ntgptGuhwjh hwjwuwpnuihg unwgywé hwiw-

wwwnwufuwl wpyntpwht hwnbwbhoh unwbnupunwg-
Jws thnthnfuwlwGh dhohl wndtipp,
B1B2s--Bn -0" nbanGuhwih unwlnwpunwgdwé gnpéwyhg-
GGpp:
Pwqdiwagnnénlb nbgpGuhwjh dnnbih wwpwdbnpbph npnanudp
unwinwpunwgywd dwunwpny Yuwuwnwpynd £ OLU-ny: Lnpdwy
hwlwuwpniilGbph hwdwywpgp YnGGhw hbunbyw| nbupp’

Sty = B tT +Bod toty o+ B by,

Dtty =B bty + B 5+ + Btz
(7.10.1)

St = By byt + B D toty + o+ Bt

npwntin’ -0 wpnyniGpwihl hwnwbhph wndtipl b unwlnupunwg-
Jwo dwupwnwpny:
Bt Bos---, B qnpdwyhgltipp hGwpwynpnipyntd GG wnwhu
hwitdwwnwlwbnptlt qlwhwwnbint jnipwpwlsjnip gnpén-

GwjhlG hwwnlwbh2h wanbgnipjwl wunhdwlOp wpnnilpw-
JhG (Onnbiwynpynn) hwwnbwbhzh thnthnfunipjwl Ypw:



Unwlnwpunwgywd dwunwpny hwjwuwnniihg hbwn b wig-
GG pOwywl dwupunwpny hwlwuwnpdwbp: a-h qnpéwyhglbpp
utnwgynid G0 hbinlyw] hwpwpbpwygnip)nibhg

a; =Bi%, (7.11)
y

huly a; wqwwu wlnwip hGnbjw] wpnwhwjnnepynibhg.
ao :V_ a»]i»] - aziz T akik .

PtinptGp ophGwy: Unyntuwy 7.5-n1d Gepluwjwgywé G0 tnyw GGpp
pnnwnyynn wpwwnpwlph (y° wnbbw), GephGppwinfuwhl ww-
pwwnipnbtph nbinnnipjwb (x4" pnwt) L pwGynpbGbph wpunwnpw-
Ywl unnwdh (x2" nwph) yGpwpbpywy:

UnynLuwly 7.5
Upunnwnpwlph éwywip, GephtinpwthnfuwhlG wwpwwnipnGtpp b
pwOUnplEph w2fuwwnwlpwjhl unwdn

LbphGppwihnfuwjhG Pwlynnbbph
PwlynnGtnph B;f?ﬁggg?g%%ﬁ? wwpwuwnipnh nbn- wpuwnpuyw
hwdwnpbbpp nnipjntlp (pnwt) uwnwdp (nwnh)
y X1 X2

1 39 19 4

2 38.7 15 3

3

5 38.9 17 4

6

7

9 40.4 10 7

10 395 13 5

Uryniuwyh wndyuibbph hpdwb Jpw Ywenigblp Ywwh pwgiw-
qnpénlb dnnbip pnnuplynn wpunwnpwlph (wpynibpwjhl hwnyw-
Ghp), GEphGppwihnfuwhG ywpwwnipnbbph wnbnnnipjwb L pwGynp-
GGph wpnwnpwlwb unwdh dhol

Lnionid. GGpwnpyntd t, np neuncdGwuhpynn hwnwbhpGbph dh-
ol. uwwp qéwjhb Lk, L nbGgoptupwih hwwuwpniiG nGh hGunlyw
inbupp’

Yxx, =80 +aXq +aXy!

Sw2dwplyiwl whpwdtn ngubbpp unwbwine hwdwp Ywg-
UG0p hw2dwpluwjhlb wnyniuwy (nb'u wngniuwy 7.6):



UnynLuwly 7.6

Pwqglwyh nbgpbuhwih hwywuwpiwb ywpwibwnpbph npn20wb
hw2dwpyuwjhG wnyniuwly

2 .| X JwdwplwyhG ndjwiGbp
ol ool 3 x ©
EE|S&|£¢| 2
28 |=23|s 2| 8
23|25|23| | 2 2 .
33|< g = 3 Yy X1 | X5 YX1 YX2 | X1X2 yX1X2
a< | @2 3|8
3 5 3 =
1 39 19 4 1521 361 | 16 741 156 76 |38.841
2 38.7 15 3 (149769225 | 9 |580.5 |116.1 | 45 |38.912
5 38.9 17 4 (1513.21|289 | 16 | 661.3 | 155 68 [38.981
7
9 404 10 7 [1632.16 | 100 | 49 404 |282.8 | 70 |40.098
10 39.5 13 5 [1560.25| 169 | 25 | 513.5 [197.5| 65 [39.470
LGn. | 394 140 | 50 | 15526.1]2030| 264 | 5506.1 [1974.6] 676 394
Uhoh 39.4 14 5 [1552.61| 203 |26.4| 550.61|197.46| 67.6 | 39.4
wndtip

Unpdw| hwywuwnpnidbbph hwdwywnql nibh hGnbjw| nbupp’
A Xy +a . X2 +ay) XXy = DYy
Q9D Xp + @Y XXp + 8 Y X5 = Y YXy;
10a, +140a, + 50a, =394
140a, + 2030a, + 676a, = 5506.1
50a, + 676a, + 264a, =1974.6:

Lniétiny hwjwuwnpnidbGtph hwiwlwpqgp™ YunnwGwp.
a; =39.335, a,=-0.07, a, =0.209:

Pwqgiwyh ntgptiuhwjh dnntp Yunwlw hGnlyw| nGupp’



I, =39.335-0.07x, +0.209, :

a; wywnwubiwnpp gnyg £ wmwthu, np dhohtppwhnfuwihlt ywpw-
wnipnOGph wnbinnnepyncGp A6y pnwt wybiwglbine nGwpnid wpnw-
npwOph wpwnwnpnipntlp Gugned £ 0.07 innGGuwiyny:

a, wwnwuibwpp gnuyg b wwihu, np pwbdnpGBph wpunwnpuywG
unwdh wybjwgnedp 46y wmwpny® 0.209 wninGOwjny wybjwglnid
wpuwnpwbph wpunwnpnipncln:

7.5. Ywwh Gwlbwlywihnipjwl qGwhwwnniip:
nNtqpbuhwjh hwywuwpdwb hhdwb Yypw npnanudbtipp
pannLand

Nbqptupwih hwyjwuwnpnudGtph hpdwb Jdpw Ywrenigqwd dn-
nGOtph hwiwwwwnwufuwbnipjwl (wntGyjwwnnipjwl) uwnnignidp
ujudynud £ nbgpGuhwyih jnipwpwbsnip gnpdwygh Gwlwlywihne-
pjwl unnigniihg: Mw hpwywbwgyned £ UnyninGluinp t-hwyinwGhzh
oqlnLpjwip

o (7.12)

npwnkin’ Ggi -0 nbgpGupwjh gnpéwygh nhuwbpuhwo k:

Unnbh wwpwdtwpp hwdwnpydnid £ yhdwlwagnnptb Gpwbwluwih,

Gph.

to > to (a,v:n—k—l )

npinbn” o-0 Juwp swihnn wwpwibwnpbph® gpnjh hwjwuwn (h06-
(L yGpwptbpjw) hhwnptigh unniqiwb swthwOhah GowGw-
Yuihnipjwb dwhwpnwyh £, wyuhlpl® Yuwwh Jhdwlywgpw-
Yuwlnptl fwlywb hGGp hwunwwnyned £ wyn gpnywwb hh-
wnptigh dlundwl nGwpnty,
v = n-k-1-p° wqwunipjwl wunhdwOGGph phdp, npp plni-
pwanpntd £ hwiwygnipjwl wqwwn nwwnmwbynn shwynpbb-
nh pwlwyp,
n-n~ hwiwygnipjwb swywyp:

Ujn wpunwhwjnnepjntlGned wnwydb) pwpn b npnztp nhuwbpupw,
npp Yupnn b hwzdwnyytp Gphwyh Gnwbwynd: Edwhphy dtpnnw-
pwlnipjwdp plnniGwé ywpqwagneb nubwyh hdwuwnp hGunlyw G
t. nbgpbuhwih gnpéwygh nhuwbtpuhwb Yupnn £ dnunnwygnp hwp-
Jwpyyb| hbinlyw| wpnmwhwjwnnipjnibhg



2
2 _9
0% =% (7.13)
npwnkin’ 05-0 wpryntbpwjhlb hwwinwbhh nhuwtpuhw t,
k-0" hwjwuwndwb gnpénbwihlb hwnywbhGtph phup:
Nhuwbpuhwyh dGénpjwlb wytith uwnnyq qGwhwwnwywbp Yunb-
Lth b utnwlw) hbnbyw) pwGwdlny

,» o 1-R?
0 =——F——,
' cxi\/ﬁwh—R?

npwntn’ R;-0 pwqdwyh Ynnbywghwih gnpdwlgh wndtipb £ punn x;
qnpénbh” Gjniu qnpénGGGph hbwn dhwuh:

Udpnno unnth hwiwwwwnwufuwbnipjwl unnignuild hpwlyw-
Gwgynid b F-hwyinwbhzh L wwpnpuhdwghwjh dhohl ufuwih® € -h
hwywnydwb ogqlnipjwdp:

bhotiph F-hwjwnwbhh wpdtpp npnaygnid £ hbnbyw) pwGwalny.

1 -
e PAL

ﬁZ(yi—)n’k)z,

(7.14)

F:

n-p’ hwdwygnipjwb dwywip,
k-0" dnnbnd gnpénGuwyhl hwnlwbhG6ph phdp:

Eet F,>F,, tpp Gawlwywihnipjwl dwhwpnwlyp 0=0.05 Juwa
0.=0.01, wwyw nbgptuhwih hwjwuwndwb b9 Gnwd L hpwlwbnld
gnjnipjnth nLbtignn Yuwwbiph wihwdwwwwnwufuwbnipjwb Hy Jup-
YJwop dfunyned

F, -h wpdtipp npnaynid b hwnniy wryniuwybtinhg™ 0.=0.05 Jwd
0.=0.01 Gwlwywihnipjwl dwywpnwyp b vi=k-1, vo=n-k wqwwnt-
pjwl wuwnhdwOatGph pyh hhdwl Ypw:

Ujuwntin® n-p nhuinwnpyniiltph phya k,

k-G" hwjwuwpiwb dto tnwd qnpénbwjht hwunlwbh;-
Gtnh phyp:
Uwnnpuhdwghwyh dhohl ufuwih (&) wpdtipp swbwnp L qbipw-
qulgh 12-15%-p.
_ 1 |y—91,2 ..... k| .
E=p X100
Unwyb] pwpn t nbgpGupwih JGppniénipjwlb wwpunww



thnip® hwjwuwpdwl nbnbuwghnwlwb dGYGwpwbniip: Ywdw-
Jwlwb dEhYGwpwbnid ubudnud £ rbgpbupwih hwdwuwpdwb pln-
hwOpwywb Jphdwlwgpwlywb qbwhwwniihg: Uhwdwdwlwy qlw-
hwwnynid £ dnnbpnid pngpywé qnpénbuwihb hwnwbhGbph Gow-
Gwywihnignilp, wyuhGpl” wwpqwpwynid t, pb hGswbu GO0 npwip
wgnntd wpryntGpwihb hwwnlwhzh ypw: Nppwb 066 E nbgpbuhwh
gnpdwlgh wndbpp, wylpwl Grwlwlywih bt wpdwé qnpénbuhl
hwwnywbhoh wanbgnipnilp dnnbjwynpynn hwwnywbhoh ypw: CGn
npnid’ hwwnniy Yuplbnpnep)nll niGh nbgpGuphwjh gnpéwygh GawGn,
npp wwpquwpwlnid b wnyjwp qnpénbh wgnbgnipjwb pOnypp wp-
nyntbpwhG hwwnywGhoh ypw:

Gpti qnpénGwjhl hwwnlwbhG nbh npuwiwb Gwh, www win
gnnénOh wadp pbpnud £ Gwb wpnyntbpwihG hwnwGhh wdh: Pw-
gwuwlwh Gpwhh nbwpnd, npw 0ESwgdwh htwn thnppwlnid t wnp-
nntbpwjhlG hwwnywbhzp: LowGGGph AGYGwpwGnepyntlGp  (hnyhG
npndnud £ dnnGiwdnpynn hwwnwbhh unghwp-inGunbuwywb pn-
Jwlnwyncpjwip:

NruntdGwuhpynn Gplnyphb nbgpGupwih hwjwuwnpdwb hwdw-
wwwnwufuwbnipjwl Jbpniénipjwlb wpryniGpned Ywpnn GG unwg-
Jt htwinlyw) hGupwynp nmwpptpwybtinp.

Cuwn F-hwjwnwGh2h unniqiwl wpnyniGpnid wwpgybg E, np Juw-
nnigwé dnnGip hhdGwlywbnwd hwdwndtip b (wnGyjwwn), huy nbg-
pGuhwih pninp gnpéwyhgltipp Gawlwywih GG: Unwhuh dnnbip
Ywpnn £t 4phpwrydbp W npnznudlbpp ujwgow, U juwbhuwnbuncdOb-
nh hwiwp:

Unnbip pun F-hwjnwGhoh wnGydww £, uvwyuwil ntigpGuhwjh
anpéwyhgltiph dh dwup Gawlwywih st Un ntiypencd dnnbip Yhpw-
nth t 0h 2wpp npnznudGbiph Yuywgdwl hwdwp, huy Yuwbuwnbu-
Ow0 hwdwn® ns:

UnnGip pun F-hwjnwbhh wnbywwn £, vwluwib rboptuhwih
pninp gnpdwyhgltipp Gawlwlwih s6G: Unwhuh dnnbp wdpnngnt-
pjwip hwiwnyntd t ng wnGyjwwn: Hpw hhdwb ypw s6G pGnniGynid
npnonuibtip, L wbfuwwnbunidObp s606 hpwywbwgynid:

Shnbuwywb Jtpneénipjwb hGwpwynpnipyntGGGpG pGnjwybbnc
Gwwuwnwyny Yhpwndned GG Efpwunpynipjwb dwulwyh gnpéwyhglt-
np ( 34 ), npnGp hwadwnpyyned G0 hGnbyw) pwlGwduny

5, = a, (7.15)

<l

npintin® X-p hwiwwwwnwufuwb gnpénlwihG hwwnywbhh Ghohl
wndtiph k,



y-p" wpryntlpwhl hwinbwlhzh dhohl wndtipp,
a;-0" hwiwwwwnwufuwb gnpénbwjhb hwwnywbhyh ntgpt-

uhwyh gnpéwlhgp:

Erwuwinhynipjwlb qnpéwyhgp gnug £ wmwihu, pb dhohlnud pwbh
nnynuny Ythnfudh wpnyniGpwjhG hwwnbwbhoh wnpdtipp gnpénbuw)hG
hwunlwbhop d6Y tinynup swthny thnthnfuybipnt nbwpncd:

SOwnbuwwb ybppneénipjwb djnu gnigwbhzp nbntpdhGwghwyh
Gwulwyh gnpédwyhgl t°

dx; =Ty By, (7.16)
npwntin’ dx; -0 nGnbpdhGwghwjh dwubwyh gnpédwyhgl t,
fx -0° wpnyniGpwyhl L i-pn gnpénlwihl hwwnwGhGGpp

dhol gnijquihl Ynnkijwghwjh qnpéwlhgp,
Bxi-[]‘ pwqlwyh nrbgpGupwh hwjwuwpdiwl hwiwww-

nwufuwb gnpéwyhgp” utnwlnwpunwgywd dwupinwpny:

NGwntpdhGwghwih dwubGwyh gnpéwyhgp gnug £ wnwihu, pb wp-
nynilpwjhG hwwnywbh2h nmwnwbiwb pwbh nnynub £ wywjiwlw-
Unpdwé nbgpbupwih hwjwuwnpdw dto dnlnn i-pn hwwnywbhzh
tnwwnwbniny:

Pwqiwyh ntntipdhGughwih gnpdwlhgp (R®) pwqiwlh Ynnt-
pwghwjh gnpéwygh pwnwyniuh wunmhdwG t: Wa pGnipwgpnid t,
pb wpryntGpwjhl hwwnywbhoh nwnwGiwb np dwub £ ywjiwbw-
Jnpjwéd pwqlwqnnpénlb ntigpbupwih dnnbintd plnapydwéd qnpén-
GuyhG hwwnuwGhG6ph thnthnfunepjwdp: UnnGiwygnpynn hwnuwGh-
2h Upw wnwGahG gnpdnlwjihl hwwnywbhh waqnbgnipntGh wnwyb
6hown qOwhwuwnbint hwdwnp Yhpwreynd £ Q-gnpéwlyhgp, npp npnp-
gnua b

Q, =3, Vv, (7.17)

pwlwadlny, npunbin’ Vi -0 hwiwwwwnwufuwb gnpénlwihl hwunlw-

Ghz2h Jwphwghwjh gnpéwyhgl t:

3wzqwnlp Jupnn £ pwgydt] nbntpdhlwghwh dwulwyh L
pwqiwyh qgnpéwyhgltiph npnaniingd L wwpqupwbdwdp, hbsp
hGwpwynpnipjnib £ wmwihu pGnhwbnep duny wpunwgngb swihwyg-
Jnn gntgwbhh Ywwp gnpénlwyhG hwwnlwbhoh hbwn:

OphGwy® 7.5 wryntuwyh wnyjwGbpny hwqwnyblp Ejwuwnpyne-
pjwa, ntntpdhdwghwih L Q- dwulwyh qnpéwyhgltipp GEphtippw-
thnfuwjhG ywpwwnipnh nbnnnipjwb (x4) L pwOynpbbph wpwnw-
npwywh unwdh (x2) gnpédnGOtph hwdwp:

Lnonud. Ejwuwnpynipjwlb dwulwyh gnpdwyhgp npnagnud



(7.15) pwlwélny: Cuwn GEphGppwihnfuwiht wwpwwnipnh nbnnnt-
pjwl tjwuwnhynipjwl qnnéwuhgn‘
91-a1 y = 007%— -0.0248 ,
npwintin 3,= - 0.0248 gnyg t wwihu, np 1 %-ny wywpwwnipnbbph
wybwgnuip 2.48 %-ny Yndwnntd £ wpunwnpwlph pnnwnyncdp:

Npnatip wpunwnpwlph fwuwmhynipjwb gnpéwyhgp” Ywfujwé

pwOynplbph wnqunwhwﬂ uinwdhg.
3,= a2 v 2 -0.209- 3954 =0.0265:

3, -flwuwnhynipjwlb gnpdwyhgp gnug L wwihu, np wpnwnpw-
Ywb unwdh 1%-ny wybijwgdwlb nbwpntd pnnupyynn wpunwnpw-
pp wybwbnd £ 2.65%-n4:

NpnGlbp nbGuntpdhbwghwih dwubwyh gnpdwlhgn x; GGphbp-
pwihnfuwihl ywpwwnipnh inbnnnepjw gnpénlh hwdwp (7.16 pw-
Gwaélny)

yx1Bx1'
Oy
PGwnw-gnpéwyhgltpp npnynd GO Bizaic—'pwﬂwéhnq, huy
y

ynntiywghwjh qnpéwyhgp” (7.19) pwlwdélny’
'y = y_x(is_(sy = :
yOx;
Anpéwyhgltipp  (B;,fyx ) hwzdwplbipu wlhpwdtawn £ npnabi
dhohl pwnwyniuwyhl 2tnnudltpp” o, , o), L 6, -n.

= %2 - (X =203 — 142 =2.646 pnu;
=126.4-5% =1.183 wwph;

=+1552.61-39.42 =0.5 wninGOw:
Npnatibp Ynnbywghwh gnpdwyhgltinp’
. _55061-14-39.4
yX4 2.646-0.5
. _197.46-5.39.4
yX2 1.183.0.5

—-0.748;

=0.777:

Uju nbwpnLd’



2.646

B»] = 007 'W:— 037,
dx,=—0.748 - (-0.37)=0.27676;
dx,=0.277:

Swdwpytibp dx, ntwntpdhGwghwih dwulwyh gqnpdwlhgp X,
(wpunwnpwywb unwdp) gnpénbh hwdwn.
1.183
dX2 :szryx2 ’ sz :0209 W=0494

dx, =f, By, =0.777-0.494 = 0.383838 = 0.384:
yXoFXo

Ptwnw-gnpéwyhgltiph ytpniénipinibp gnyg b wnwihu, np wp-
fuwwnwbph wpnwnpnnuywlnpjwb ypw wrwyb] gqwih wgntgnt-
pjnLh E qnpond wpuwinwbpwyhl uinwdp: dx; dwulwyh nbiwnbpop-
Gughwjh gnpéwyhgp yywynid k£, np 27.7 %-ny tnwwnwlndp wwyj-
Owlwynpdwdé £ dhohtippwihnfuwht ywpwwnipnbtpny, huly dx,n
Jywynid k£, np nwinwbowb 38.4 %-p wwjdwbwynpjwé £ pwGynp-
Gtiph w2fuwwnwbpwjhb unwdny:

3) Npnatilip Q-gnpéwyhgp Ghiphtppwihnfuwihl wwpwwnipnh
nbinnnipjwl gnpénGh hwdwn

Q,, =34, Vy,
2.646

o
5,,=-0.0248, v, :%-100:7.100%:18.9%

Q,, =(-0.0248)-18.9=-0.4687 :
Q-gnpéwyhgp pwGynplGtph wpunwnpuwywb unwdh qnpénbh
hwiwp Yywqap®
sz :3X2 sz

5,=0.0265, v, =$-100%: 23.66%

Q,, =0.0265-23.66 =0.627 :

Gapwlwgnipjntl. wnwyb) twywh £ x; gnpénbh (wpunwnpuywh
unwdh) wanbgnipniln:

COnhwOpwwbu npwywl qlwhwwbin rboptGupwjh hwjwuw-
pnudlGtiph GwlOwynepynibp, npwbu uwwh wnGydwwn dnnbGaph,
hwny t Gz6] Owb npwlg pwgwuwywb hwwnynipynibGbbpp: Un dn-
nGGtpp (wy wwpnpuhdwghw GG nLGGGnd wpryniGpwjhlb hwnlw-
Gh2h wyh GowlwynepyniGGtph hwdwp, npnlGp gunGynid G0 hwwnyw-
Gph2h wOhwwmwlywl wnpdbplbtph Ywpquynpywé wpph Yythwnpn-
Gnud: SYywy GwbwynipyntGlbph hwdwp wwpnpuhdwghwjh ufuwip



sh qipwquGgnid 1-2%-p: Gpwjhb wpph dwypbpnd wwpnpuhdw-
ghwjh ufuwObpp Ywpnn G0 hwulb) 0hGsk 50%-h: Nhgptuhwh hw-
Jwuwpnuibtph hhdwb dpw hGwpwynp & unwOw) dnnGiwdnpdnn
gntgwOhh owywnhdwy Gawlwynipynilp. nbgptupwih hwywuwpnii-
GGph hpowl Jpw Ywrenigqwd dnnbiGGpG nlGGG pnuy) Eputnpuwn-
pwghnl hwuwynipyntGGtp, pwbh np s60 wpunwgnintd unghwi-
nOwnbuwlwb Gpunyplbph L wpngbulbph qupqwgiwl dhwnntd-
GGpp: Ywhp whnwbh GG shwyb hwjwOwlwh plnyp Ypnn Yuptw-
dwiybwn JubhuwwnbunwdbGbph hwdwnp:

NtgpGupwjh dnnbGGph wnwytp |pphy nlGnbuwywb d6yowpw-
Gnuip hGwpwdnpnepynid £ wwihu pwgwhwjnbine tnGunbGuwlwG
unLp)blywinbtiph qupqugiwl wwhniunlbbpp (rtgbipdbatipp) L pwné-
pwglbnt npwlg gnpdwpwnp wywmhynepynilp:

7.6. Unnbpywghnl Yuwh nuntdlGwuhpdwl
wwpwuibunpwlw dGpnnltpp

Unnbigwghwjh gnjnipjwl qlGwhwuwnwip: Ywwh ubipnnipjwlb b
ninnywénipjwl npnznidp  unghw-inGnbuwywb Gplnyplbph  ne-
untbOwuppiwb L hnfuywfujwénipjwl pwlwywlwb swihdwb Yw-
pbnp fulnhpb £ IwwmywbhG6ph dhole ywwh ubipnnepjwl qlOwhw-
wnntip GGpwnpnid t npnptl, hGspwlny £ hwiwwwwnwubuwOnid wp-
yntbpwjhG hwwnywbh2h nmwnwbnudp d6Y Ywd dh pwbh gnpénbw-
JhG hwwnywbhG6ph thnthnfunepjwGn:

Uwuwh ubpnnipjwb qéwjhl YwfujwénipyniGp npnygnid £ Yynnk-
pwghwjh gnpéwlgh oqlnipjwip: dhdwywagnpnipjwl inbunipnilnid
towyyt] L gnpéGwywlnd yppwnyned GG wnwpptip hwaqwplyuwihG

pwlOwdlbn.
_(Xi -x)- i -y)
Ny = 50, , (7.18)

nputin’ r, -p qéwjhG Ynnbywghwih gnpdwyhgl t:
Oquytiny dhohl pywpwlwlwbh hwwnynipntGlGbphg L (7.18)
pwlwdlhg” unwbnud Gap.
yX-X-y,
M, =>—2: 719
v oo, (7.19)

IGwnwqu dLwthnfunipyntGGbpp pny GG twhu unwGw] qéwjhl
ynntigywghwjh hwydwpyiwl hnlbyw| pwbwdlbpp.



r :Z(Xi_ix% —V)

" oo, (7.20)

Yo

— Z(Xi_iXYi_y) 1 20.
T SRS b3 (720

npwnkn’ n-p nhinwpynwilGtiph phyl k:

Uwuwnwnbind hw2dwpyp pun gnidwpuwyhb (Gpwytinwiha) thnthn-
fuwyuwaGtph® Ynebiywghwih qéwyhl gnpdwlhgp unbih b hwaywp-
Yt Gl hGnlw| pwlwadlny.

- My xy—2 X3y (7.21)
2R s~
Yuwy
_ 2y~ X% : (7.22)

)

Unntigwghwih qnpéwyhgp Ywpnn £t wpunwhwjnydt) Gwl nhu-
wtpuhwtph gnudwnbhGGph dhongny
i _GL+0,-0%, .
4 20,0,
qtinghl tintip pwlwalbinhg Yuntith £ oquytt, Gpp nhinwnynio-
GGph swywip’ n <20 + 30: Unnbywghwjih qéwjhb gnpéwlygh L nkqg-
ntuhwjh gnpowlgh dhol gnynipynil nilh npnawlh uw®
aiGXi

(7.23)

ey = S

; (7.24)

y

npwntn’ a, -0 Juwwh hwjwuwnpdwb nbgptupwih gnpéwyhgl t,
Oy, -0" qnpénbwyhl hwwnlwhh dhohl pwrwyniuwhb 2tnnudp:

QéwhG Ynntywghwih gnpéwyhgp Ywnplnp Gowbwynipinil niGh
unghw|-inOwnbuwlwb tpunypbtiph L qnpéplGpwglbph wjl nLuntd-
GwuhpnepyniGGbpnud, npnGg pwfuncdp dnun £ Gnpdwp pwi2fudw
optiGphG:

3t b wwwgnighy, np r,, =0 wwjdwlh nbiwpenid x Ly thnthn-



fjuwywbbbpbt woywfiu GG: Un ywjdwbh nbwpnid ntigpGuhwih qnp-
6wyhgbtpp GnuyGwbu hwdwuwn Y hGEG gpnjh™ a, = 0, ay = 0, huy
ntignGuhwjh ninhnbtpp Y hG6a thnfuwnwnpé ninnwhwjwg. wnweh-
Gp* gniquhbin wpughulbph wnwbgphl, huy Gpypnpnp™ opnhbwwn-
Gbnh wnwhgphh: Bpb r,, =1, Gwlwynid £ pnpnp Yontipp qunGynid

GG nunnp Jpw, L whuqwénigintlGp npwbg dhol Y hGh $ncGyghnbuy:
Uju nbwpnid nbgptuhwjh nunhnGtpp hwdpGyGnud Ga:

QéwjhG Ynebywghwih gnpdwyhgp plnpnznid £ Gpynt ywwnw-
hwywb vbénipjntGGbph Ywwh ubpnnignilp. gnyg tE wpgnud, np
ynnbywghwjh qnpéwyhgp pwgwnpdwy dténipjwdp thnpp Ywd hw-
Jwuwp taGyh

Iyl <1 Qud™ -1 <y <1:

Unntigywghwjh L nignGuhwjh gnpéwyhgltinh GawGGGpp hwdpGy-
Gnid GG: CGn npnud” Ynebywghwih gnpéwlygh wpdtpltph dGYGw-
pwlniip Yupbh b Gepyuywglt) (7.7) wyniuwyh dhengnd:

Unntgwghwih qéwihl gnpéwlygh GowGwlwihnipjnilp uwnnig-
ynid b Unynintlunh t-hwyinwbhh hhdwb dpw: Unwe bt pwpynid L
uinnigyned He Jupluwép™ Ho : ry = 0, wyuhOpl™ Ynntywghwjh gnp-
Swlhgp’ ry = 0-h:

Un Jwplwéh unniqiwb hwdwp oqunynid G0 t-ypdwlywagnhg

2
o= X _(n-2) = ¥ h2: (7.25)

2
1_rxy 1_rx2y

Ept hwywpywéd wpdtipp™ tp>ty, (a,v=n—2) wnjnLuwyw-
JhG wpdbphg, wwyw Hy Juwplwép dfunynid t, hGsp yywyned £ Yynnb-
pwghwjh qéwjhl gqnpéwygh Gwlwywihnipjwl, htnbwpwnp® x Ly
YwfuqwénipniGbtph dhol Juwwh wrywynipjwb dwuhb: SYw| hwy-
nwbhohg Ywnbh £ oqunyt, Gpp hwiwygnipjwl dwywip® n<50-
hg: Pwqiwphy nhwnwpynidlGbph nbwpnid (n>100) oqlnwgnno-
ynud £ t-yhsdwlwanph hGnlyw| pwlwdélp.

]
to = Jn: (7.26)
V1-r?
UnynLuwy 7.7
QswyhG Ynetywghwjh gnpéwlygh qlGwhwwnniip
LUwuwh qéwjh(
qnpéwlgh LGwuwh pGnypp LGwuwh d6YGwpwbnLip
wpdtpp




r=0 pwgwlwynid k

0< r<1 ninpn x-h dGéwgiwl hGwn dGéwlnLd £ y-p, L hwhw-
nwlp® x-h thnppwgiwh hbwn thnppwbndd £ y-p:

-1<r<o0 hwlwnwna x-h dEGwgiwh htwn y-p thnppwnid £ L hwlw-
nwlp® x-h thnppwgiwl hbwn dEéwhnid k y-n:

r=1 $nbyghnbwy | Gnpénlwyhb hwnlwbhh jnipwpwbsynip wndt-
phG  hwiwwwwnwufuwlnid £ wprynibpw)hG
hwwnywGhoh d6Y npnpwyh wpdtip:
Unntigwghwih qéwjhlG qnpéwygh dhowlwiptiph unnignipjwl
qUwhwwndwl hwdwp oqunynid Ghp dhytiph Z-pwfuntihg
z-Jipler,
2 1-r’
Unwohl hbpphl qGwhwwnynid £ Z-h dhowlwjpp

z{z'itv L} (7.27)

n-3

npinbn” t-0 Gnpdw] pw2fudwl wyniuwlwiht wndbpl b Yuudwoé
v=1-a (o-0 hwjwlwywbnipjwl dwywnpnwyh k),
Z'-p'Z=f(r) pwptudwh wryniuwlwihlG wpdtipp (Z'-$nLly-
ghwt Yl £ Z'=f(-r)=-f(r)):

Z-gnighsh wnwybnipjnilp r-h Guwndwdp wyb £, np Z-h pwp-
funtdlG wpwgq dnuinbGnud £ Gnpdwp pwzfudwn, huy r-h pwptunidp’
gawihnntb 2Gnynid £ Gnpdw| pwptuniihg: Un wywwndwnny thnppw-
phd nhunwpynuilbiph dwiwlwy Z-h pwfuntdp wnwihu b hnwowih
wnnyntbp:

uGgnudp r-hg Z-h0 Yuwwnpyned £ hwinniy wnyniuwyGtiph oqlnte-
pjwip: Z-h 0hohG ufuwip npnzyned £

oy = ,/L3 pwwalng,

huly unnijgnipynilp gGwhwwnyned

t=£ hwjwnwbhyny:
Hz
OphGwy” puwn wnyniuwy (7.2) myywbbph™ hwpdwnytlp qdwjhG
Ynnbjwghwjh gnpdwyhgp (nbu™ wnyniuwy 7.3.1).
UnynLuwy 7.7.1
Unnbiywghwjh gnpéwlygh hwzdwpyp

3hdbwywh Opwyw( 2 . 2
wpuwnpwyw dywlynn Xi 0 Yi




$nlntip (0 swylnkin
npwd. dhwynn) (hwq. w)
Xi Vi
1 2 8.9 4 17.8 79.21
2 2.3 10 5.29 23 100
3 2.4 9.9 5.76 23.76 98.01
4 2.9 10.3 8.41 29.87 106.09
5 2.9 10 8.41 29 100
6 3.7 13 13.69 48.1 169
7 3.7 12.8 13.69 47.36 163.84
8 4.1 13.1 16.81 53.71 171.61
0an. 24 88 76.06 272.6 987.76
Uhen 3 11 9.5075 34.075 123.47
wndbp
Lniénud. Oqundbny (7.19) pwlwdlhg’
xy-X-y
=60, °
x>y

nptin® o, =4/x% — (X? =+/9.5075 — 9 =+/0.5075 = 0.71,
0, =+123.47 —121=42.47 =1.57 ,xy =34.07, X=3, y=11,

34.075-3-11 1.075

unwbnid GGp r,, = 071157 — 11147 =0.96,

Gowlwyned £ hpdGwlywb wpunwnpuywb $nbnbph L opwywb Grwy-
ynn 2wpwph dwylntinh pwGwyh dhole gnynipjnil niGh ubipnn npw-
Ywl Ywuw, wyuplpl® wpunwnpuywb $nlnbpp dGSwgniip wnwy t
pGpnid dwlyynn wpwnh dwylntinh pwlwyh wybwgney, L hwlyw-
nwyn:

Uwnniqblp Ynnbywghwih gnpédwygh Gwlwywihnipynilp.

| 0.96
== Jn-2=—""o__8-2=8.39
NS “Vi-096?

a=0.05 Gwlwlwihnipjwlb dwywpnwyh L v= 8 - 2 = 6 wqw-
wnnLpjwl wuwnmhdwbtph pyh nbwpnd [Hy:r=0] Jwnlywdp dfun-
ynud £, pwlh np |tp| =8.39 > typ =2.447 (hwybwé 4), hGsp hwlwu-
wnd £ indjuy YneGywghwih gnpdwygh GawbwywihnipyniOp:

Npnztilp Unntijwghwih qéwjhl gnpéwlgh Yuwnwhtih dhow-
Yujptipp wpnwnpwywl dnlntiph L opwlwl dawlynn wpwnh
swylntnh pwlwyh dhol: dunmwhbih hwjwlwlwbnipyntGp Yihbhp
v=0.95 (=0.05, v=1-a): Uju nbwpntd t = 1.96 Gnpdiw| pwylu-




Jwlb optGph hwdwp (nGu hwybyws 1) r

w =0.96, Z'=1.9459
(n&'u hwybJwé 6).

1 / 1
1.9459 -1.96 8_3£Z£1.9459+1.96 8.3

1.9459 - 0.8765 <Z < 1.9459 + 0.8765
1.0694 <Z<2.8224 :

Cuwn dhptiph Z-6Lwthnfunipjwl wyniuwyh® npnpnd GOp r-h
uwhdwbbbpp™ 0.79 <r<0.993:

Enpynt hwwnywbhyGEpph dhol qéwyhb L ns qdwjihl Ywwh wrlw-
Jnpjwl nbGwpnid ubpunnepjwb swithp npn2bhu ogunynid GG Ynnb-
pwghnl hwpwpbpnipjnibhg: Swppbpnud G0 tdwhphy L nGuwyw
hwpwptpnipjnGGbpp:

Edwhphy YnrGywghnl hwpwptpnpynilp hwwpyyned £ fudpw-
dnpiwG wndywiGph hhdwG Ypw, tpp 8%-0 pGnipwgpnid b wip-
nntbpwjhG hwwnlywbhoh fudpwihG dhohGGGph 26nnudGGpp plnhw-

Gnip Bhohlhg.
2 2 2 2
G -G C; )
= = 1-—L=.—, 7.28
n J =2 \/ 2 ,/62 (7.28)

npwntin’ n -0 YnetGywghnb hwpwpbpnipyniGa t,
o0 plnhwGnip nhuwtpuhw,

o7 -0° fudpwjhG nhuwbipuhwGbiph dhehtp,

6> -G dhefudpuyhl nhuwtinuhw t (fudpwjh@ dhehGltinh nhu-
wtnpuhw):
PJwnyqws pninp nhuwtpuhwbbpp wpyniGpwyhl hwnywbhzh
nhuwtpuphwObpb GG:
Sbuwlwl YnetigwghnG hwpwptipnipynibp npnaynid £ hGinbyw

pwlwdélny’
82
=4z (7.29)
c

npwnkin’ 8%-( wpryntbpwjhG hwwnywbhph hwppbigwd, wjuhlpl®
pun rbqpGuhwh hwjwuwpdwb hwydwpywéd wpdtiplbph nhu-
wbpuhwa t°




5 /2(9;—9)2 =

60" wprynilpwyhG hunywGhzh tdwhphy (hwunwgh) nhu-

wbnuhwjh wpdtipp’

Stnwnnptny (7.29) umuJGnLLi Glp hbthuJL pwlwdaélp.

> -¥f
> (i -vF

npp pwgwwnpynid £ gnpénbGujhG hwwinlwbh2h wgnbignipjwdp:
Unnbywghnlt hwpwpbpnipjwl hwdwnpyowb hhipnd pOGywdé
nhuwGpuphwltph gnidwpdwl Ywbnbp®

2= +02 (7.31)

n= : (7.30)

npunbn’ G_iz—[] wpuwgnind £ wpnynibpwihl hwinlwGh2h (y) nw-
nwbiwl wunhdwp® sdwfuwnbugwé pninp gnpénGOtiph wgnbgnt-
pjwl GGppn, uuuh[]p[]‘ ypned £ dGugnpnuwjhG pbnyp.
Z(y_yx)z .
—_—

Ujuwhund, Ynnbywghnt hwpwpbpnipjwb pwlwdlp Yplbnnibh
htwunlyw| nGupp’

82  |o®-02 o2
n= —2:\/ 02°CT :\/1— Cg; : (7.32)

Unnbwghnl hwpwpbpnipniGp Yuwh ubpunnegjwb wybtiih niGh-
Jbpuw gnigwlhy t qéwyhlb Ynebywghwih gnpdwlygh hwdbkiwwnnt-
pjwip:

Pwqiwyh Ynntiywghwih qnpéwyhgp hwzdwnyynid £ hGswbu
wpmyntlpwjhG L oh pwlh gnpénlwyhl hwnlwGh0tph, wybwbu b
gnnénlwyihl hwwnwbhyG6ph jncpupwsinp gnejgh 0hole qéwyhG
Juwuwh wriwynipjntld nGwpncd:

Pwaqiwyh Ynebywghwih gnpéwyhgp hwoqwpyynid £ hbnbywg

pwOwadlny’
2
R, [ e
YIX4Xa,..., XK 02 02

npwntin® R-p pwqdwyh Ynnbiywghwih gnpéwyhgl t,

G _GOCT =




&0 puwn pwquiwyh rbgptivhwh hwjwuwnpdwb hwydwpy-
Jwsé' wpnyniOpwyihl hwwnywbh2h nbuwlwl wpdbpGbpp
nhuwtipuhwa,

0., -0" dGwgnpnuyhl nhuwtnuhwo,

o0 wpryntbpwjhl hwwnywbhh pGnhwbnip nhuwGpupwa:

UpmyntGpwjhG (y) L Gpyne gnponGwihG hwnlwGhGbph (X4, X2)

Upol. uuwh ubipinnipynilp qGwhwwnbnt hwdwp pwqiwyh Ynebjw-
ghwjh gnpéwlhgp Ywnbih E npnabip’

2 2
e +ro, — 20l T
Ry/X1X2 = \/ ¥X1 ¥X2 YX1 YX2 X4Xa (7-33)

2
1- M,

pwlwadlny, npintin® r-p gnyqwjhb Ynntywghwih qnpéwyhgbtinl Ga
hwwnywbhGGph dholi:

Pwaqiwyh Ynetigwghwjh gnpdwyhgp Ywnbih £ hwauwpyti” og-
wmwagnpétiind gqnujquyhb Ynetipwghwih (ry) L rtigptivhwih unwG-

nupuwgyws dwuzinwph (B) gnpéwlyhgltipp’
K
R><1,><2,...><K :\/B1ryx1 + B2ry><2 . +Bkrny = Z;,Biryxi :
i=

Pwqdwyh Ynnbywghwih gnpéwyhgp thnthnfudnid £ 0-hg dhGsl
1-h uwhdwGGEpnLY" 0 <R < 1:

Gpt R-p dquind £ 1-h, Gwlwynid £ hwinlywGhG6ph dhol gnjnt-
pjnLl nLbh ubipin Yuw, nph funnipynilp o6é L

Uwywywphy nhnwpynidGtiph ntiwpntd Ynnbywghwih gnpéwy-
gh wndtipp, npwbu YwnG, swihhg wybih b oGswhnLy:

Npwbtugh qlwhwwnyh wpryntbpwihla (dnnGiwynpynn) hwunlw-
Gph2h pOnhwlnip nwwmwbndp” Ywfudwé qnpénlwihl hwwnwbhy-
GGphg, pwgdwyh Ynetywghwih gnpéwygh dténipynLlp d2gpnynid
t hGunlyw| wpunwhwjnnepjwb hhdwh ypw®

- 2 n—1
Ry/x1,x2,...xK = \/1 - (1 - Ry/x1x2 )m ) (7.34)

npuntin’ R -p G2qnunywé GrwlwynipncGa k,

n-p” nhiwnynidbbiph phyp,
k-G qnpénOwjhl hwinywGhGEph phyp:

Ry, N 6200tndp sh Yunwngnid %zzo wwjdwah

nbwpnty:
Fwgiwyh Ynnbywghwih gnpéwlygh Gowbwywihnipjntlp Ywnk-



Lh E uinnigbip dhobp-UGknGynph F-hwynwGhoh hhdwG Ypw.
152

2 NYIXXg

Fp :—2 .

1 2
n-3 (1 - Ry/x1x2)
Pwqlwyh Ynntgwghwih gnpdwygh ng Gpwlwywihnipjwl dw-
uhl Jupywdép [Ho : R = 0] dfunynud k, tipk Fp >Fkp (o, v4=2, v,=n-3):
Pwqlwyh Ynnbywghwih gqnpéwygh YJuwnwhbih uwhdowbGbpp

qlwhwuwnniip ywwnwpynid £ hGnlyw| duny. R-h dténipynilp hwdw-
uwpbigynid £ Z dG6énpjwb hhwbppnihy tnwGqbGuhl

(7.35)

R=thz,
npwinkn’ Z:%In%:
Z-h pw2fudwa fuinnipynibp dnun t Gnpdw pwzfudwbp’

s 1, 1+R R

o5 =ﬁ nhuwtpuhwh nbwpntd:

3tnbwpwn® to, <Zy-Z<to,}=olt):

Ujunbinhg” Z-t6, < Zy<Z+16,,Z,=2- 165, Z,=2Z+ 10,:

Cuwn dhytiph Z-6Lwithnfudwb wnyniuwyh™ gunlnud GGp R-h Gorw-
Gwynipjwl 4Gphb L unnphb uwhdwbGGpp” Ry <R <R,

OphGwy™ wryniuwy 7.5-h hwpdwnpyuwyhl ndjwibtpny™ npnatGp
pwqdwyh ynetigwghwjh gnpéwyhgp L npw ufuwyp:

Ujn Gwwwmwyny npnptibp Gwb gnijquihlb Ynebywghwih qnpéw-
Uhglbpp™ Ywuwh ubpunipjwl wunhdwlp, wpunwnpwlph wpnw-
nnntpjwl, dhehtippwihnfuwhl wwpwwnipnh b wafuwinwbpwihl

utnwdh dhol..
550.61—14 - 39.4 o 197.46-5.394 _
"= 264605 0748w ="q183.05 777
67.6-14-5 —-0767

%2 = 36461183
Unntiywghwih gnpéwyhglbiph ybpnénipynGp gnyg £ nwppu,
np wpunwnpwbph L dhphtippwihnfuwiht wwpwwnipnGtiph nbnnne-
pjwl dhol. gnjnipyntlh nibh pwgwuwlwb ubipn YnebGywghnt Yuuw,
huy wpwnwnpwlph wpnwnpnipjwl b wpnwnpwywb unwdh dhel
npwywh ubipn Yuw:
2nyquyhl Ynetywghwih gnpéwyhgltiph wanbignipjnilp  wp-
nyntbpwyhG hwwnywbh2h ypw wpinwgnyned £ ng Ghwjl hGinwgnun-



ynn qnpénGOtpnd, wyp Gwb wy gnpénGGEpnd, npnGp s60 pln-
anpyqwé gnpénlwjhh dnnbipncy:

Pwqlwyh Ynntigwghwih gnpdwyhgp npnynid £ (7.33) pwlw-
aliny.

2 2
Ry, - J(—0.748) +0.777 —2(—0.742).0.777(—0.767): CBE—0.8120
2 1-(~0.767)

%:%:g:4<20 wwjdwbh nGwpnd  Ywwwnynid L

nwl Ynnbywghwih gnpdwygh G2qnpnncdp.
= n-1
Ry/x1,><2 :\/1 (1 Ry/x1 XZ)n K—1 pLUGUJéLI.nLI_

: 2\ 10-1 .
Ryix, x, :\/1—(1—0.812 )m =v/1-0.4375 =4/0.5625 =0.75:

Unnwgblp pwqiwyh YneGywghwih gnpéwlygh GowGwywihne-
pjntlp dhytip-UGtntynph F-hwjinwbhyh oqlnipjwip (7.35 pw-
Owal)

!
508122
Fo __05.06597 _ 033 _ ..o

. 3[1 08122j 1 1-o.gs07 ) 00486

UnnbGywghwh gnpdwlygh ns Gywlwlwihnipjwlb dwuhb Jwnp-
Ywop dfuingnid t, pwlh np Fp = 6.79 > Fxp = 4.74 (o = 0.05, v4 = 2,
v, =10-3=7):

NpnatiGp R-h uinwhbihnipjwl uwhdwGGGpp gifuwdnp hwdwy-
gnipjntlnid: Un nbiwpnid yuinwhth hwdwbwywbnepynibp YhGh

v=0.95(a=0.05v=1-a) t,=1.96 (hwytyws 1)
R=0.812 Z=1.127

n-3 10-3
-0.745<7,-72<0.745; Z,=1.127-0.745=0.382
Z5,=1127+0.745=1.872; 0.382<Z<1.872:
Cuwn Ddhptph Z-dLwihnfunipjwl  wrynuwyh (hwybwé 6)
utnwgyntd £ 0.36 <R < 0.95:

Unntiywghwjh hGnbtpuh hwzdwnyp: Unnwnpwlph, wwpwwnep-
nh L utnwdh dholi Ynebywghwih Yuwwh ubipnnipjwb qlwhwwnmdiwb
hwdwp oquwanpétiin wnynwuwly 7.6-h inyuibbpp” hwqwpyblp

1 1
(SZ=\/ =J— =0.38; -1.96-0.38<7,-2<1.96-0.38



pGnhwlOpwywb YneGywghwih hGntipup htinlyw| pwlwdlbny.

Un Gywwwyny Ywqdtbp |pwgnighs wryniuwly (nbu wnyniuwy
7.8).

UrynLuwy 7.8
CGnhwlnip L GGwgnpnwjhG nhuytipupwGtph hwdwpyp
(b= )
=
ol 3 (]
€2l e8|2<| 2
E5| =23 | <c¢ 3
c2| 2= |53| 23
53| 35|33| 5 Awzqunyuyhl inygjuw Gtip
S S C‘S %C 335
3 3 S 2|53 S
as| @53 5
i)
s}
y_9x1x2
_ —ol A . O e 4573
y X1 X |Y-Y |[(y=y) yx1x2 Y'YX1x2 (y'y%) y
1 39 19 | 4 [ -04 | 016 |38841] 0.159 | 0.025 | 0.004
2 | 37| 15 | 3 | -07 | 049 |38912| -0.212 | 0.045 | 0.0054
4
5 | 39|17 | 4 | 05 | 025 |38981| -0.081 | 0.007 | 0.002
6 .
7
8
9 | 404 | 10 | 7 1 1 |40.098| 0.302 | 0.091 | 0.0074
10 [ 395 | 13 | 5 | 01 | 0.01 [39.470| 0.03 | 0.0009 | 0.0007
CGn. | 394 | 140 | 50 25 394 0.849 | 0.0814
Unehll 394 | 14 | 5 0.25 | 39.4 0.0849
wnpdtip

Unntywghwih hGntpuh hwydwplyiwl hwiwnp Gwuwwbu hwy-

Jupyynwd £ pGnhwlGnip  nhuwbpuhwl’ 65, L 0lwgnpnwihb’



2
Y=y nhuwtpuhwa.

o2 - Z(yn— vf 25025
Sy, f 0.849 .
Ve, = S = == =0.0849

Unntywghush hintpup” R= /1 060229 _ J0.6604 =0.8126:

Pwqudwyh Ynnbigwghwih gnpéwlgh L Ynebkiyjwghwih hlnkpuh
wpdtipltpp (0.812 L 0.813) Yyuwynid GG, np hwwnywbhaG6ph dhol
qnynipyntl nibh ubpn Yuw, huy wjn gnpdwyhgltiph dhol 2tnyw-
oncpynilp thnpp £ 0.001-hg, npp hwuwmwwnnid £ Gpwlg dhole qdwjhG
Ywwh wrywjnipyniln:

Nbgptupwh dnnbh° 37x1x2 =39.335-0.07x4 + 0.209x,-h hwiw-
wwwnwufuwbnipjwl (wnGyywwnnipjwl) qGwhwwnnidp Yunwnyned

E dhotiph F-hwjwnwbhoh oqlnipjwdp: Un OGwywwwyny Gwuwwbu
npn2nid GG qnpénOwjhl nhuwbpuhw

(¢}

2 2
S ex, =00 —Ou_g,. =0.25-0.0849 =0.165
2
E_ I h-m _0.165 ~10_3=68'
P76 . m-1 00849 3-1
Y=Yxqx2

Fep -h wrynuwwihlG wpdtipp” Gwlwlwhnipjwb dwywpnwlyh
a = 0.05 L wqwunipjwl wunhdwGObph v4 =2, v =10 -3 =7
nGwpntd hwjwuwn £ 4.74 (hwybywé 5)°

Fep(o = 0.05,v, = 2,v, =7)=4.74 :

Pwlh np F >Fep(6.8 > 4.74), Gawlwynid £ nigphiuhwh hwyw-
uwnnidp Gowbwywih £ (wnGydwwn):

Fwgiwyh nbgptiuhwih hwjwuwpdwb wwpwibwnpbph qGwhw-
nntdp Jyuwnwpyned £ UnynenGGuinp t-hwynwGhoh oqlnipjwdp’

ao, [1-12 _0.07-2.646/1—(— 2
to = 1)(1 XqXo .m: 0.07-2.646,/1 (0767) m:

a
"oy 1R 0.5-{1-0.812°
=-0.998

~0.209-1.183y/1—(~0.767)? J621332-

0.5-41-0.8122

a,



Lowbwywihnipjwb 0.05 dwhwpnwyh L 6-h hwjwuwp wqwunnt-
pjwl wunhdwbbbph nGwpnd’ hwjnwbhyh wyniuwyuwihb wpdtipp
hwywuwn £ 2.447 (tp(0.05,v = 6) = 2.447 ) (hwbidwé 4):

Pwlh np tp <typ, Ggwbwyned ' nbgpbuhwih hwjwuwpiwb a; L
a, wwpwabwptph Gwlwywihnipntlp uulwéth b Mwwnmdwep
ns Uk pyny nhinwnyncdbbinl GG. nhnwpynidibGbph phdp wtwp t qb-
pwquwbgh ywpwibwnptph pypl wrlGwqlb 6 — 7 wlqud, wjuhlpld’
nywy ophlwyntd nhunwpynidbtph phdp wbwp £ 18 dhwynphg
thnpp shGh:

Fwgiwyh Yynntywghwih qnpéwygh Gowlwywihnipjwl qlGwhw-
unnidp Yuwnwpyned £ UngnentGuinh t-hwynwbhh oqlnipjwdp’

Ry, ¥N-m-1 " 0.812,10-3-1 s

t _ = =5.85:
Ryxa — q_R2 1-0.8122

YX1X2
tp(0.05,v = 6) = 2.447 (hwytYws 4):

Lwlbh np tp > tkp, Gowlwynid £ pwgiwyh Ynnbijjwghwjh gnpéw-
Uhgp Gawlwywyh t: ,

NGwnbpdhGwghwih gnpdéwyhgp™ D = 0.812° = 0.6597, gnug t
nwihu, np wpnwnpwlph nwwnwbdwb 65.97 %-p pwgwunpyned £
GGphGppwihnfuwhl wwpwwnipnh b w2fuwwnwbpwihl unwdh nw-
nwbniiny, huly 34.03%-p" wy gnpénlGEpny:

Uwpnpuhdwghwjh  dhohlG  ufuwp’ 820'2214400%:0.8%,

X% _00814:

Unntigywghwjh dwulwyh gnpéwyhgbbipp plnipwgnned GG x4 L x,
Gpynt hwwnywbhpbGbph dhole Gnwé Yuwh ubpunnipjwl wunhdwOp’
GOwgwdé (k-2) qnpénlwyht  hwwnywbhGbph  hwuwnwnnlG wp-
dtipltiph ntwpnud: GapwnptiGp nlGbOp Gpbip™ x4, X2, X3 gnpénGwhh
hwwnywbh06p, npnGg dhole qnjnipyntt nuGh YnebGywghnl Juiw,
nnwlg qnujquihl Ynebywghwh gnpéwyhgltipp Gawlwyttpe r.,

r, . - 6pb qnnipnth niGh ubpn Juw x4 L X3, X2 L X3

XiX3 7 XoX3

hwuwnlwbhGtiph 0hol, Ywpbh £ GGpwnpb, np ubpn Juww gnjni-

pjnth YniGGOw Gwb x4 L x; qnpénbwjhG hwwnywbh06ph dhol, h

hwhy wjb pwbh, np xz-hwnwbhzp shwdwdwlwy wagnnid £ x4 L

X2 hwwnyuwbh06ph ypw: Uyju nbwpncd wtiinp £ qunGh x4 L x2 —h dhole

ynnbywghwjh uwwp® pwgwnbiny xz-hwwnwbhoh wgnbignipynilp:
Uja gnpéwyhgp, npnud pwgwnyned £ dhwyl a6y gnpénbwjhb



hwuwnlwbh2h wagnbgnipinilp, Ynsynid £ wrwohlb Ywpgh dwubwyh
Ynntywghwih gnpéwyhg: Canhwlnip wnbupny wpwohl Ywpgh Yn-
ntijwghwh qnpéwyhgp Ywnbih b GGpYuwywglb hGnlyjw) nbupny.

. _h23. k17 Mk3. k1 T2k3 k1
12,3,...k (1 — r2 11 — r2 ) -
1K,3,... k1 2k,3,....k—1

Gpp y wprynibpwihl hwwnywbhp Ywhudwé b gnpénlwihl x4 L
X2 hwwnuwbh06phg, Ynebywghwih dwulwyh gnpéwyhgbtiph hwp-
Jwpyp pwlwélbpp pnnilnid 66 hGunbyw) nbupp.

(P U ¢
yXx YXp  'X4X
Nx,Ix, = 1 2 - 122 , (7.36)
Ja-r2)a-r2,)
Moy, — Ty T,

Mo /x, = YXo  ¥X1 T XoX4
YXo X4 2 2 ’
Ja-r2) (-2,

npwinbn’ r-np Ynrbywghwyh gniquyhl gnpéwyhgbtinb GG hGntpulb-
npned Gogwé thnhnfuwuwGGBph dholu:

Unwohl nbwpntd pwgwnyned £ x; gnpénlwihb hwnlywbhoh wg-
nbgnip)niln, Gpypnpnnud® x4-hbp: Unebywghwjh gnigquwjihb L dwu-
Gwyh gnpéwyhglbiph GowGwynipjnGObpp wwppbpynd GG: 2nuy-
qujhl gnpéwyhgp plnipwgpnid £ Yuwp hwnlwGhGeph dhols
hwpyh swrlbiny tOwgwé hwunlwbhGBph wagnbgnipynilp, huy
Gwulwyh gnpdwyhgp hwpyh £ welnd Gwlk 00wgwé gnpénlGtpp
wnyuwynipjntGhb nu wagnbtignepynilp:

Unntgwghwih  dwulwyh qgnpéwyhglbiph  GawlwywhnipjwG
unnigntdl nu Juinwhbihnipjwl dhowlwjph hwqwpyp Gowa
anyquwihl Ynetiywghwih hwaqunyh, dhwjb wjb nwppbpnipjwdp,
np wquwuwnipjwl wunmhdwGGbph phdp” v = n - kK =h, npinbn k-0
dwulwyh Ynnbywghwh qnpéwygh Ywnal t:

Uwulwyh Ynnbywghwih gnpéwlygh Gwlwlywihnipjwl uwnnc-
gniip Yuwwwpyned £ hGnlyw) pwGwdlng.

ryX1 Xz

tP(yx1/x2) = > Vn-3,
1_ryx1/x2
r
_ Wl n
tP(YXZ/x1)_ ’]_r2 n 3:

YXo /X4



T,/

_ X2y Jn_12 -
tP(x1x2/y) - 4 r2 n-3:
T XqXp 1y

v=1v}
>typ (00 = 0.05,v =n-3)

‘tP(yx1/X2)

> typ (00 = 0.05,v =n-3)

‘tP(X1X2/y)
| tP(yXZ/X1)| > th ((1 =0.05,v=n- 3)’

GowGwyned £ ppdwé gnpéwyhgbtipp Gowlwlwh Ga:
Lowlwlwih dwubwyh Ynebywghwih gnpéwygh uinwhbih dp-

pwluwjpp Yyhap®
tV,/ 1 <Z sZ'+tV,/L:
n- n-4

Oquytiny dhptph Z-6Lwhnfudwl wnjnuwyhg™ unwbnid Glp
Unnbigwghwjh gnpéwyhgp Juinwhbith dhowywypnid:

OppGwy™ wnyniuwy 7.6-h hwdwplyuwihl indywiGbpny npnptGp
Gwulwyp Ynnbywghwih gnpéwyhgltipp: Unntywghwjih Ywwh ubip-
wnnipnttb wybh 62qppin qlwhwwnbint hwdwnp hwdwpydned k
Gwubwyp Yynetigwghwih gnpéwyhgltipb puwn (7.36) pwlwdlh’
~0.748 - 0.777(- 0.767)

J [1-07772][1- (~0.767)2]
0.777 -(-0.748) (- 0.767)

i \/ [1-(-0.748)2][1- (-0.767)?]

-0.767 - (-0.748) - 0.777
o !
oty J[1 (co.748)?|[1- 0.7777]

Uwulwyh Ynnbywghwih qnpéwyhgbtinp gnig GG wwihu, np
pwOynplbph  wfuwwnmwlpwihlG uwnwdh wgnbgnipjntlp  wpunw-
npwlph Ypw, pwgwnbing dhehtippwihnfuwihl wwpwwnipnltinh
inbinnnipynilp’ thnpp £, pwl gnijquihG Ynebywghwh nbiwpntd:

Uwnnigbilp dwulwyh Ynebywghwih gqnpéwlygh Gowbwlywihnt-
pjntbp.

-0.38 -0.38 ~1.00548
tp(px, 1x,) = - y10-3 = 12.646=""""""__1087:
") T CoseP 0.925 0.925

ryx1 Ixy

=0.48,

-0.445:



0.48 7 0.48 2.646= 0.48 -2.646=1.443;

ey ~1-02304 0.88

-0.445 -0.445 2646_—0445 2646=—-1.314;

oty 1y) = [ (04457 “i—o0198 ° 0.895
typ(a = 0.05v=n-3=7)=2.365 (hwytiiws 4):

Itwnbwpwp, pEpdwé pninp dwulwyh Ynebywghwih gnpéwyhg-
GGpp Gowlwywih sGa:

th(

P(yx, /%4) =

7.7. Unghwwyw( Gplbnyplbph Yuwh
nruntiGwuhpdwb dtpnnGbpp

Jdhswlwqpnipjwl Jwpbnpwagnyl fuGnhpGbphg b unghwjwywG
Gpunyplbph  yphgdwywqpuywb qlGwhwwmdiwl dGpnnwpwlnipjwl
dowynudp, hGsp ndwp £ wjl wenwdng, np unghwwywb pwgdwphy
Gplnyplbp sni060 pwlwlwywb qhwhwwnwlywb L swihdw s66 GO-
puplynid: Npwbu YwlnG, unghwjwlwb Gplunypbbph, npwig Yw-
wbph nt YwhudwénipyntGlbiph yGppnednepynilp wbwnp b ulubp Yw-
wtinh gpwdhybtiph Ywrnignidhg: Uhpwredned G0 wyn Yuwwtipp pOne-
pwannn htinlyw) gpwdhyltipp.

«Gnpwy. wju gpwdhyh oglnipjwdp wpnwwwwnytipdnid GG un-
ghwjwywb Gplunyplbph Opole Gnwé wjlwhuh Ywwbpp, npnGp
nLGGG dhLGneG EnepyniOp W hwjwuwpwwbiu Gowbwywih GG:

«Uuwnngy., wpinwigninid £ wyGwhuh unghwiwywb GplnypGbph
Ywhujwénipynilp, npnGp dgquintd GO 06y, wnwyb] GowlwlwihpG:
Wn hwunwbhoh pwgwnniip fuwfunnid b aGwgwé hwnyuwGhoGhph
uphol Gnwé thnfuywfujwénip)niGhtipp.

«Swlg». nJyw| nbiwypntd plGunpnid GG 0h pwGh Gowlwlwih
hwwnyuwbh0tp, npnbp Bhyywbghg ubipinnpbb Yuwudwé Ga:

Unghwiwlyw0 Gpunypltiph pwgiwaqnpénb (pwgiwswhwh) Y-
wtnph pwlwlwywb plnipwgpiwl hwdwp Yhpwrednd £ Ynebyw-
ghnl hwdwuwnbinnipjnLGGbph dbpnnp, npp hhiGywé E inbnbywwnyw-
Ywb gnpéwyhglbiph hw2dwpyiwb Jpw: UG hGupwdnpnipnib
nwhu hnfujuuwwygwsd hwnwbhG6pp fudpwynpbine, wjuwtiu
Ynsqwé’ hwdwuwnbinnipjwl dkip:

Unntywghnl hwdwuwnbinnipjntGbbph  Yuenigdwl wignphpdp
hhdGynid £ Gwfubwlwhb dwunphgh wnbnGyuwwndwlywb gnpéwyhgltph
wnwybjwagny)l0 wnpdbiplbph wnwbdbwgiwld Ypw: UnwbsdbGwgwud
hwdwuwntinnipjntGGtph hpdwl Jypw Ywrenigynid b «hwdwuinbnn:-



pwl dwrny, nph tnipyntGh wyl t, np gnpénbuwjhG hwnywbh0ph
upol. inwé GEphwdwuwnbnwjhb Yuwbpp 2wwn ubipwn GG, huly dhohw-
Uwuwnbnujhb Yuwwbpp® pnyy:

StnGywwndwlwb gnpéwyhgltiph hwydwpyndp unghwi-nGunt-
uwlwb Gplnypltph dhol Yuwwtiph hGnwaqw funpwgywé ytipniéne-
pjwl hhdpl t: Un Yuwwbph pwlwlwywb gbwhwwnwlwlp vipgnid £
uh wpp qnpéwyhglbph hwyqwnpydwb L dGpnudnipjwl hhdwa
dpw: funupp pwlwlwlwb hwwnlywbh06ph nwnwbnudGbph dhol
hwpwpbpwygnipjwl wrywinipjwl nbwpnid Gpwbg wunghwghwih,
thnfuywiujwénepjwl dwuhb £ Uju nbwpnid juwwh qlwhwwnmdwG
hwdwp Yhpwnenid GG dh pwpp gnigwbhyGtin:

Uunghwghwjh L YnGuhGqbiGghwh qnpéwyhglbpp: Gpynt npw-
Yuwlwl hwnwbhGtph ubpn uwydwdénipyniGp npnobint hwdwn,
npnGghg jnipwpwlgnipp pwnugwd £ dhwyb Gpyne fudptiphg, Yp-
pwnrnild G0 wunghwghwjh L YnGunhGqbGghwih qnpéwyhglbipp: Yw-
wh nwuntiGwuppdwO dwiwbwy pywjhG Gnipp GEpJwywgyned £
gnigwygiwl wnyniuwlybbph nbupny:

Sw2dwplydwl hwdwp Yuginid GG wnyniuwy, npp gnuyg £ vnwhu
Yuuwp Gpyne wjlwhuh Gpbnypltinh dhol, npnlghg jnipwpwlsjnipp
wy pOnpwbpwyhl £, wyuhlpl® pwnyugwé t hwnlwbh2h Gpynd” op-
0jwlbghg npwlwwbiu nwpptipynn wndtipltiphg (ophlwy™ (wy-Jww,
wyn-ns L wy 0):

UnynLuwy 7.9

Uunghwghwjh L YnbwnhGglighwih qnpéwyhgltinh
hwywpydwb wnjniuwy

a b a+b
c d c+d
a+c b+d atb+c+d
Qnpéwyhgbtipp hwydwpyyned G0 hGnlyw| pwlwdltpny.
. ad-bc
« wunghwghwsh Ka = grbc’ (7.37)
ad - bc

e UnGwnhbqgblGghwih™ K, = (7.38)

J(@+b)(b +d)(a+c)(c +d)
UnGwnhGgblghwih gnpéwyhgp dhzwn thnpp b wunghwghwih gnp-
dwlghg:
Lwuwp hwiwnpyned £ hwunwndwé, bpb
K, > 0.5 Ywi K> 0.3:
OphGwl™ Ywwwndty £ unghwiwywb hGnwagnunipynil, nph wn-



nyntlpGtpp plGnipwagpynid GO0 hGwnlyw) wndwbbpnd (nGu wynt-
uwly 7.10).
UrynLuwy 7.10
UnghwiwlwG hGnhwagnuinipjwl wprynilpGbpp

L:ulglruurdﬁiuggnhf Snwiwpn UhG COnwakGp
Qnh GG hpkGg 270 80 350
wpfuwwnwlphg
Qnh skG hpkGg 30 120 150
wpfuwnwlphg

LOnwabGp 300 200 500

Npnztitp wunghwghwjh L YnbuinhGaliGghwih anpdwyhglbinp wp-
fuwwnwbpny wwwhnyywénipjwl b ubnh dhol..
K 270-120-30-80 _ 30000

a~270-.120+ 30-80 34800
270-120-30-80 30000

¥ J300.200.350-150 56100

Uunwgywé gnpéswyhglbinp hwuwmwunned G0 hGinnwgnunynn hwun-
YwbhoGtph dhol uwwh gnynipjwl wrlwjnip)niln: UnGunhGqbtGghw-
Jh qnpdwyhgp pninp nbiwptipnud tnpp £ wunghwghwjh gnpéwyghg
L tnwhu £ Yuwwh ubpunnepjwb wytih Juplwbah2wiht qGuwhwunwywa:

Epp npuwywywb hwnywbhyGphg jnipwpwlsjnipp punyugwé k
tinyntuhg wytilh fudptiphg, wjn ntiwpntd Ywwh utipnnipjwl qliw-
hwwdwl hwdwp Ywpbh t yhpwreby Mhpunb-2niwypndh thnfugne-
qwlygywdénipjwl gnpdwyhgp (nb'u wnyniuwy 7.11):

Ujn gnpéwyhgltipp npnadnud GG hGnlyw| pwlwdlng.

2 2
Kp=i—— Ky = |[—— 7.39
B R N o A

npuntin’ Ki-p wnwohl hwnbwlhzh (fudptinh) wpdtpltiph phyG t,
Ko-p* tinunnpn hwinbwahzh (fudptiph) wpdtipltinh phip,
¢* -0" thnfugnLquygywénLpjwl gnigwlhyp:
¢%G npnaynud t npubu wgniuwyh wikG Julnwyh hwswhuw-
Ywlnipjwlb pwnwyniuhlGbph L hwiwwywwnmwufuwb uniGwyh no
nnnh hwdwfuwlwbnipjwl wpwnwnpuGtph hwpwptipnipyncGGtph
gniiwnphg hwGwé vbYy

2 nzxy
o° =21 (7.39.1)

x'ly

0.86;

=0.53:

Unynruwly 7.11



®nhugniquiygywénipjub gnpéwlgh hwdwpyiwb odwlnwl

wnjnLuwy
; X | [ 1l LOnwdkGp
I Nyy Ny
Il Ny
1] Ny
COnwuiklp Ny ny ny n

Nppwl 2ncwypnyph L Mphpunbh thnfugniquiygwénipjwlb gnpdw-
Yhgltipp dnwn GG 1-hG, wybpwl Ywwp ubipw E:

Cuwnn odwlnwy wnynuwyh® thnfugniquygwénipjwlb gnpdw-
Uhgp Yuntith E hwzdunyti

2 2

r]xy an

n, n
1+¢? =) nn" =3 - Y pwlwadliny:
y x

OphGwl™ Ywwnwnybl £ pGunpwlpwihG hGnwgnunnepynild wpunw-
npnipjwl wwydwaatph thnthnfudwl wagnbgnipjwl L wpunwnpnt-
pjntinud - wpfuwwnnn  pwbynpwlywb Yntywmpyh thnfuhwpwpbipne-
pjntbGbGph JGpwptpuw: 3wpgiwb G0 GOopwpyybp 250 pwGynp:
UpnynilpGtipp GEpjuywgywé G0 wnyniuwy 7.12-n10:

Unynruwly 7.12
LGwnpwlpwihG htnwgnunnipjwl wpnyniGpGtpp

Un|Gywnhynid thnfuhwpwpbpnipnbGbpp

Upunwnpnipjwl wywydwGGbpp UGpw- LOnw-
Lwy Pwywpwn Jupwp dkp

Rwiwwwwnwufuwbnd £

WwhwgGtRhG 30 20 10 60
Ns Lnhy £ hwiwwwwnwufuwbnid 25 50 15 90
2h hwiwwwinwufuwnd 10 40 50 100
LhnwakGp 65 110 75 250

MuwhwOpyned £ pGnipwgnpbp hwinlywbhG6ph dhol Gnwd Yuwp
thnfugniquiygywédnipjwlb gnpdwlygh oqlnipjwdp:
Lnionid. Cuwn (7.39.1) pwlwélp’

_( 302 s 252 . 10? s 20 . 502 s 40° . 102 .
? =1%60.65 90-65 100-65 60-110 90-110 100-110  60-75
15 507

+90'75+1—00-75) -1=1.2003 - 1 = 0.2003:
Ontugniqulgdwénipjwl gnpdwlhgp pun Mhpunth (7.39) YhGh®



0.2003
Ky = 1702003 =+/0.1669 =0.408:

Unwgywdé wnpdtipp Jywynid t, np Juwuwp wpunwnpnipjwl wwyj-
Owbbbph L pwOYnpwywb ynynhdh thnfuhwpwpetpnepniGbbpnid
GUwuwnbih t:

Onfugniqulygyuénipjwl gnpdwlhgp pun 2ntwpnyh (7.39) YhGh

K |_0.2003 \/0.2003=0_316:

VWB-1E-1) 2

Lowlwynid £ Yuwwp ohohh t:

Jdhdwlwaqnpnipjnibnid gnynipyncl niGGG 2nuwypnygh gnpéwlgh dn-
nhphywghwbbp, ophGwl’ MhpunGh x*hwjnwbhzh hwzdwnyiws
thongny: ®nfugniqulygywoénipjwl gnpéwyhgp npnayncd £ hbnlyw
pwlOwdéliny.

Ky, = x’ (7.40)
n+ XZ

2

npnkin’ %2 :n{znn%—1} - hwiwdw)lnipjwl wnwyb| mwpwéywsé
xly

hwjwnwbhy0 £, npb oquwgnpéynid £ pwpfudwl wnbuwyh quplwdsh

yhdwywapwywb uwnniqiwb hwdwn: 2niynpndh gnpéwyhgp thn-

thnfuyned £ 0 < Ky < 1 uwhdwGGGpniy:

Onfugniquiygwénipjwl gnpéwlygh dynu dinnhdplughwd

2
K= |—— X% g, (7.41)
n,/iK1 —‘IiK2 —1)
npwnbn’ Ky-p wnyniuwyh ninnbiph phyat,
Ko-p™ wntliwybtinh phup,
n-p° nhiwnpynidltiph phyp:

OpphGwy™ 7.12 wnyniuwyh indyuibtpp hwoyh welbiny’ npnptlp
2ntypnyh - thnfugniquiygquwidnipywl gnpdwlygh  dnnhphywghwl’
puwn MhpunGh xz hwjwnwbhoh:

UGhpwdtunn £ Gwfu npnb’

2
y2 = n{zni - 1} =250-0.2003 =50.075
n,n,
wnpdtipp, wjlnthGnl puwn (7.40), (7.41) pwGwdlbpph® thnfugniqulyg-
Jwénipjwl qnpéwyhgbtinh dnnhdhywghwa.



K, :\/ 50.075 :\/50075 _ /01669 —0.408

250 + 50.075 _ V300.075
50.075 50.075  [50.075 .
\/250-2 :\/ 500 0316

\/ 250,/(3-1)(3 - 1)
Uwuwp dhohl k:
LUwwh qlwhwwniwl hwiwn wnwGdGwhwwnney GouwlGwynipynch

nbh gnebywghuyh phubphwy gnpdwlpgn, npp hGwpwynpnipynib t
nwihu qhwhwwnbint wypbunpwlipwiht npwywywb L nwwnwbynn
pwlwlwlywh hwnlwbhaG6ph dhol inwé Yuuwp:
Ujn gnpéwyhgp hwdwnydned £ GEppnbjw) pwlwdbny
va-v1 pq

r==_ 1.2 (7.42)

Gy z

npntn’ y; by, -p fudptiph GhohGGENG GG,
oy-n" hwwinywlhzh thwunwgh wpdtiplGbiph L dhoht dwywp-
nwyh vwpptpnipyntGGEph dhohl pwnwyniuwjhb 26Gnnidn,
p-G" wnwohl fudph dwup,
a-G” Gpypnpn. fudph dwup,
z-n" Z pwfudwl wryniuwlwihG wpdtipp” Ywhujwé p-hg:
OphGwy™ 7.12.1 wryniuwyned GEpljujwgywd GO0 wnlnph plw-
gwywrh wyfuwwnnnbbph GywinunbGpp® Gpwbg Yppwywb dwlywp-
nwyhg Ywpujwénipjwl Ybpwpbpjw ndyuibbpp: Ypwlg hhowd
Unw hwzywnytilp phutinphw| Ynntiywghwih qnpéwlhgp:
UrynLuwy 7.12.1
Uztuwwnnnlbph GywdnunGbph Ywhujwénipynilp Ynpulywl
dwlwpnwyhg

GYwdntnlbph dwywpnwy, hwg. npwd
UnpnLpntl 200-300 | 300-400 | 400-500 | 500-600 |CGnwikap
250 350 450 550
Udwpuwt &G
pnihp 5 7 6 4 22
266 unynpb
pnihnLi 9 4 2 1 16
CGnwokGp 14 11 8 5 38

Lniénid. NpnpkiGp y4 Ly, -p: y,=390.9, y,=318.8;

- 390.9-22+318.8-16 13700.6 :
y= 38 T =360.5;




o, =104.7, p :2—520.58 q=042; Z2,,=0.3975

3
q_ 042 .. [318.8-390.9 o
P =058 5=oor=061r="—70 = 061=042:

7.8. Ywwh ng Ywpwitnpwywba gnigwbhGtp

Unghw-inOwnbuwywb btplnypltiph Jbpineénipjwlb plGpwgpnty
hwowfu hwpy £ hGnud oqunygtp nwpptp wwjdwbwlywb qhwhwwnw-
YwhGGphg, ophlwy’ nwbgbph nwppbpnipjwb Gpwbhg, huy wnwb-
8hG hwwnywbhGEph dhole thnfuywfudwénipiniGp Ywpbiih £ npnpb
Juwwh ny wwpwdbnpwywb gnpdwyhglbph oqlnipjwip: Syjwy
gnpéwyhglbpp hw2wpyynid G0 wwydwlng, np nrunciGuuhpynn
hwunlwbhGbpp Gopwnyytl pw2fudwb wnmwpptip optilpltph: Gpynt
(x L y) hwwnywGhG6ph dhole ng Wwpwdbmpwywb Yuwwh wwpqw-
qnyb gnpéwyhgp dtfultiph Ynetiywghwh gnpdwyhgl t: Iwzywny-
dw0 hhdpnid pOLwé £ ng pb x Ly hwinlwOh06ph pwgwnéwly wp-
dtipltiph, wj npwbg dhohGhg niObgwé tinnudGbph hwibdwwndwh
uyqpnclpp:

QnpésGwlwhnid dEfuGEph gnpéwlgh oquwgnpdnidp hhdOJwé
wyb GGpwnpnipjwb Ypw, np thnpdwywb hwnlwbh2h x; dhohlhg
ntbtigwé GnnuiGtpp’ (xi—i), Ypnud G0 wwwnwhwlywb plnyp L
wtwp b ywwnwhwlwb duny 2wniuwtip inkuwlwb hwinlwbhoh (y;)
uhoh0 wpdtiphg niGtigwé tinnuaGEph (yi —V) htiwn: Iwydwpyned GG

hwipGyGnn L shwipGylnn gnugbiph GowGGhpp pun (x,—X) L

(vi ~¥) 2tinnudttinh:
dbLfulEph gnpéwyhgp (K(p) npnaynid £ hGnlyw pwlwdlny’
C-H
Ko =CTH’ (7.43)
npnbn’ C-G hwdpGybnn 2tinnudGEph GawbGGph gnudwnl L,
H-p* shwipGybnn 26nnuibGph GwbGEph gnudwnn:
dtifuGtiph gnpdwyhgp Ywpnn t plnniGtp hOswtu npwywa, wyG-
wtiu k| pwgwuwlwb wpdtiplbp™ - 1<K, < 1:
Ko = £ 1-h niwpned x L y hwinlwbhzGEpb nlGbG dncbyghnbug
Quiwy,
K, = 0-h nwpntd juwp pwgwlwynid k:
dtjubbph gqnpédwlygh dhowlyjw| wnpdbtipltpp pGnipwgpnid GO
Juwuwh ubpnnipjwl wuwinhdwlp Gpyne hwnluwOho06ph dhol: dbu-



Gtph qnpdwygh Gowlp ywynid £ hwinwbhG6ph chol Gnwé Y-
wh ninnywénipynilp: Gpb Kye[-10] Ywwp hwhwnwpd t, wyuhGpd’
x-h walwb Ywd 0jwqliwb hbGn dhwdwiwbwly Gugned Yuwd wdnid
t y-p: UWyu gnpdwygh ptipnipyntGh wyl t, np tnwpptip dGénipyncGGGph
2tnnuibbph pwgwpdwly wndtplbpp OhohlG wpdbtiphg thwuwnwgh
hwywuwpbgynid GG punn Yrh: Yw qguih Yp@wunnd £ npw gnnoé-
Gwlwb Yhpwnnidnp:

Lwwh nwlquyhl gnpéwyhglbipp

bwnguiynpnedp (nwbquwynpnidp) neuntdwuhpnepjwb opjtlun-
GGph hwonpnwywl nwuwywnqiwb pbpwgwlwnpg £, npp Yuwnwp-
ynud £ GwfupbGupbhnipywb uyqpniGph hhdwb Jpw: Zwbgn wddwb
Ywd Ojwgiwl Yuwpgny nwuwynpwdéd hwinlwbhh wndbplbph
htppwywl hwiwnb £ wd gpwntigpwd intkinp: 3wwnywbhh wpdtip-
GGph hwdwnpp, npnbp nlGGG dhLbnyb pwlwluwlwb qGwhwnww-
Gp, nwlqgp pOGnniGynid £ hwjwuwp® npwGg wnipgnn hwenpnwywa
hwawnpbbph dhohl pywpwlwlywbhb: Uynwhuh rnwbqbipp Ynsyned 6o
Juuwwlygyws:

Lwuwh ubpunnipjwlb qgGwhwwndwb ng wwpwibnpwywb dGpnnltb-
nhg Yupunp Gawlwynipynth niGGG Uwyhpdtoh L LGGnwh nwlqu)hG
gnpéwyhgltipp: Ywlp Ywpnn Ga oquwgnpéyt hGswbu pwlwlw-
Yul, wbwbu £ npuwlywlywb hwwnywbh2G6ph dhole Yuwh ubpunnt-
pjntlp qOwhwuwnbint hwdwp, wywjdwlny, np npwbg wpdtiplbpp
Ywpqwynpwé GO pun hwunbwOhoh wsddwl Ywo Guqiwl wu-
inhdwbh:

Nwlquyhl Ynnbywghwih gnpéwlhgp (Uwhpdblh qnpéwyhgp)
hwadwpyynid £ hGnlw| pwlwdbnyg (Yuuwwygdwsd nwbqgbip s hbb-
LNt nGiwph hwdwn).

6> d*
n(n2 _1) , (7.44)
npwinbn” d-G wpnyniGpwyhG L gnpénGwihl hwwnlywbhGEph rwbqbipp
mwppbipnig)niGa k,
n-p°” nhwnwnpynidltph phyp (rwhqbiph gnygbinh phyp):
UwhpdtGh gnpéwlhgp Ywpnn £ pGnnilb) guwllywgwé wndtpltin
[-1, 1] dhowywjpntd: Gnpdwygh hwzduplp pwywlywlhb wwnq t,
uwuwyl hwdwfu pnyy| npwé ufuwh wwwndweny dGénpntlp ww-
pwabunpwywb gnyquyhb Ynnbywghwih gnpdwlyghg twnppbipyned k
10-15%-h swihny: UwyhpdtOh YnnGywghwih gnpéwlygh GUuwwndwip
thawn GG wyl nwwnnnnipyntGGBpp, npnGp YGpwptpnud GG gnyquyhG
Ynnbiywghwjh gnpéwyghl:

I‘S=1—



Uwhpatbh nwGquwjhG Ynnbywghwih gnpdwygh Gwlwlwihne-
pjnLbp unnigyned £ Unynentibunh t-hwyinwbhzh dhongnd: Iwjunwbh-
2h hwdwpluwyhl wndtipp npn2yned t hbnlyw) pwlwédlbng

n-2

t =I“S Q

. (7.45)

Unnbwghwjh gnpéwlgh wnpdtipp yhdwlwagnpnptlt hwiwpynid k
GowGwlwih, tpti te > typ (o, v=n—-2):

Ophlwl™ hwgwpniutiph hwiwp Gwhuwnbujwé hwbpwiht wyw-
pwnuwbyniptiph pwlwyh wybjwgiwb (x Yg/hw) L hwgwpniubiph
pGppwwnynipjwlb (y g/hw) JGpwpbpjw; nllbOp unnple pbipqwé
nwGEpp.

xi 15 18 19 19 21 30 30 35 38 40

y; 135 14 14 14.3 14 15 182 15 17 20

Npnztitp UwhpatiGh Ynnbywghwih nwlquyhb gnpdwyhgp x-h L
y-h dhol:

Lnionil. Ywquklp hwqwpyuwihb wnniuwy (7.13)-p:

Bppnpn ynLbwyned wadwb Ywpgny gpwlgnid GOp hwGpwjhG
wwpwpunwOniph pwlwyh nwlqbinp®™ dy, huy snppnpn unLbwynd’
ptinpwwnynipjwl nwlqbipp® dy-p: upylynn wnpdtipltiph nwbqbinp
pGunpynud G0 npwbu npwbg hGppwywb hwdwpbtph dhohl pyw-
pwlwywbp: OphGwynud 14 (Ygo/hw) wpnynitbpp Ypybynid k£ Gpbp
wlqwy’ qpwnbkgltiny 2-pn, 3-nn L 4-pn nwbqbipnp: UhohlG nwlqnp
hwywuwp YihGh 2+2+4 =3, GowGwyntd £ 14 (Yg/hw) wndtipGtinh
nwlOqp gpwbgynid b hwdwuwp 3-h: Lnyh uyqpnilGpny nwbqbipp
hwdwyyned 60 pppwinynepjwb hwdwn:

Unynruwly 7.13
UwhpdblGh rwiquhl Ynnbywghwh hwaywplyp

Nwbqgp Nwbqbph
wwnptipnt-

Xi Yi dy d, prriﬁr:j d*
d=d,-d,

1 2 3 4 5 6
15 13.5 1 1 0 0
18 14 2 3 -1 1
19 14 3.5 3 0.5 0.25
19 14.3 3.5 5 -1.5 2.25
21 14 5 3 2 4
30 15 6.5 6.5 0 0
30 18.2 6.5 9 -2.5 6.25




35 15 8 6.5 1.5 2.25
38 17 9 8 1 1
40 20 10 10 0 0
LOnwakbp 17

Nnnznud Glp nwlqbiph d = dx - dy tnwpptipnipyncGGtipp (5-pn uynt-
Guwy), npnGp pwpdpwglnud GOp pwnwyniuph (6-pn uyntlwly) L gne-

dwpniy’
> d*=17:
Oquytiiny (7.44) pwlwdlbhg Yunwbwhp.
2
rg =1- 600" 4617 4 617 447,

n(n?-1)  10(102-1) ~ 10-99

Syjw| nbwpnid Ynnbywghwih ubpn Yww qnynipjncd niGh pbip-
pwwnynipjwl L hwlpwihlt wwpwpunwbniph pwlwyh wybwgdwb
uholi:

Uwinniqblip Ynntigwghwih gnpéwygh Gowbwywhnipjnilp (7.45)
pwlwadlny’

10-2 / 8 / 8

Cuwn wnyneuwyh injuibbph npnzned Glp uwhdwbwjhG (Yphwnh-

Julwh) wpdbipp’
typ(@=0.05, v =n—2); tcp(a=0.05v=28)=2.306:

Lwlh np tp > typ (5.745> 2.306), UwhpabGh nwGquyhb Ynnbjw-
ghwjh gnpéwyhgp Gawlwluwih b (hwybws 4):

GEpp puwnn nwuntdbwuhpynn Gpbnyph™ wpdbpltph hwdwygnepjne-
Gp wwpniGwyned £ uwwygdwé nwhqbin, UwyhpdkGh Ynebywghwih
gnpédwyhgp hw2qwnpyynid £ htnlyw| pwlwdlny’

%(nS_n) _id?_TX _Ty
s = i1 ,

1/ 3 1/3
\/{G(n —n)—2TX]{6(n —n)—ZTY}
. 1 X
nﬂlﬂbrl Tx/y:ﬁzl(t?_tj)v
j=

t-G° j-pn 2wpph dhwGdwb nwbqbph phyG t:
Ophlwl™ Yuwwwlygwsé nwbqtiph ntwpnid UwhpdtOh Ynebipyw-
ghwjh gnpéwyhgp punn 7.13 wrynuwyh ngwilbph hwywuwp
UthGh®

(7.46)




1
i 5(1000-10)-17-1-25 1445
1163160

. \/FS(1000-10)—2.1H;(1000-10)—22.5}

npwnkin’

T, -2)+ (23_2)]:12(6+6)=1,
L SR BENIO

> d?=17,n=10:

LUwwwlygwd nwlqbiph nbwpnid ubipin Juww gnynigjnil nulp
ptppwwndnipjwlb L hwlpwjht wwpwpunwbnptiph pwbwyh wyb-
(wglwlb vhol (r =0.895):

QnpSlwywhnuy, tpb T L Ty dténipnLGlGEph nwpptipnipynibp

{% n - n)} wndtiphg twlwa sk, Yuwntih t ogudt (7.47) pwlwalihg:

q2
rg =1- i=1 : (7.47)
%(ns ) (T + Ty)

Jdtipp hwawpydwéd ndjuGtiph hpdwb Jpw npntilp re-h windtipp

rg=1- 17 =1- 17 =1-0.105=0.895:

Lho* —10)-(1+25) 170
Lhlnwih Ynnbgwghwih nwlquyhG gnpéwyhgp Gnuylwbu Ywpnn
t Yphpwnytip hwdwubin opjtynlGtpp  pGnipwgpnn”  OhLGNLG
ulygpnelpny nwlqwynpywd pwlwywlwb L npuwywywb hwwnlw-
Gh2GEph dphole thnfuywiudwénigntGh ncuncdGwuppbine hwdwn: Uyu
qnpéwyhgl ntbh nbuwywlb wnwybinipintd nwbquihl Ynnbyw-
ghwjh gnpéwygh hwdtdwwn:
Ltlnwih nwlqujhl Ynetywghwih gnpéwlgh hwzdwpyp Yu-
tnwnynid £ hGnlyw| pwlwdlbny’
2S
erm, (7.49)
npwntin’® S=p+qg-0° puwn Gpypnpn hwnlwbhh hwenpnwywlnipyni-
GGph L 2ppwnwunipniGGtph pybph wnwppbpnipniGGtph
gnLowna t,

1 Ms




n-p° nhwnwnpynidliph phyp:

SYjw| gnpdwygh hwpdwpyndp Yuwwnwnyned b hbnbjw) hwonp-
nwywbnipjwip.

1. x-h wpdtipGbpp Ywpgwynpynd GO0 wddwl Ywd Guqdwh

Jupagny:

2. y-h wpdtiplbpp pwpfuynd GG x-h wpdbtiplbpht hwiwww-
nwufuwl hwonpnwywbnipjwip:

3. y-h jntpwpwGsynip nwbgh hwiwp npnagnid £ npwb hwenpnnn
L dGénipjnLlp qpwquwlgnn nwlqgbiph phyp: Wn pdbtipp gne-
dwnbind™ npnnud GOp P-h dbénipintlp npwbtiu puwin x-h L y-h
nwlqgbph hwiwwwwwufuwbnipjwb swihwbhy (Wb hwywn-
ynid £ + Gowlny):

4. 3npwpwbsjnip nwlgh hwdwp npnpynud £ hptiGhg hbnn nb-
nwywjywsé L hp dGénpjnLlhg thnpp nwlqbiph phyp. gniiw-
npwyhb dGénpynLlp Gawbwyyned £ Q-ny: Q-0 hwpdbint hwdwnp
Ywwwpnd GGp Gnuyl gnpénnnip)nilp, pwyg Gwfu hwyynid t
wjb nwbgbph pwGwyp, npnGp hptiGg dGénipjwdp thnpp GG
njw| nwlghl hweonpnnn nwlqhg L Gpwlg YyGpwqgpnid pw-
gwuwlwb wpdtip, nnhg hGnn wpnyniGpbtpp gnudwpyned GG:

5. P-h L Q-h wpdtpltpny npnpnid Ghp S-h dténipynclp:

OppGwy” wrynwuwly 7.13-h hwpdwpyuwihl ndyuibGtph hhdw
dpw npn2tlp LtGnwih Ynnbywghwjh gnpéwyhgp:

Lniénud. hulnpp (niédwl hwiwnp wOhpwdtin £ npnzt nwGqbipp
L hwaqwnlt S=p+q wndtipp:

P-h wpdtpp npnztint hwdwnp hwpdwpynud GGp, pb ulgpnid
qulynn «ubly» nwlghg pwlh®ul GG 0ES: Pninp 9 nwlqbph k| UGS
G0 «1» nwlghg:

Swonpn nwlbgp 3-6 k, nphb qbipwqubgnid GG hwonpnnn pninp 6
nwlqbpp (Gwpunpnbtpp hwyyph 60 wnGynid), 5 nwlOqhlG qb-
pwquwbgnid G0 hwenpn hhGg nwlgbpp L wyb: Uu nGwpnid
P=9+6+6+5+5+3+1+2+1+0=38:

Q-h hwdwpyowb hwiwnp Yuwnwnpned Gbp GneyG gnpénnneg)nilp,
pwjg hwpynd GOp wjl nwbgbph pwlOwyp, npnbp hptGg dtént-
pjwadp thnpp GG Gwfunpn nwlghg.

Q=-0-0-0-1-0-0-2-0-0-0=-3
S =38-3=35:

Uhw wjuwhuphG £ LLGnwih Ynnbtywghwih gnpdwyhgp (nb'u
(7.49) pwGwadlp).

2-35 7

f = _70 _o7s:
1010 1) 90

Unntigwghwyh qnpdwyhgp Gowbwlwih t (0.78>O.5):



Gpt nunuiGwuppynn  hwiwygnipjnibnid Ywb Juwwygywd
nwlgbin, www wbhpwdtiun £ hwpdwnybtipp Yunwnpb®

Ty = S pwlwadliny, (7.50)
\/{n(nz— 1) VXH n(n2— 1) _Vy}

. 1
Cuwn wryntuwy 7.13 ingyw Gepp
35 35 35

oy = = = =0.83,
Y [1ofto-1) ] [1000-1) ,] +43.41 41998
2 7 2
npwnkn’ VX:%[2(2—1)+2(2—1)]:%.4:2

vy:%[3(3-1)+ 22-1)]=4:

Txy nndwyhgp yywynid k, np ubipin Yuw gnynipynch nibh hwG-
pwjhlO wwpwpunwOnipbph wybiwgiwb L pGppwnynipjwb dheli:

Uwhpatbh L LGGRwh YnrbGywghwbtph nwlqujhlt gnpéwyhglt-
nh dhole gnynipynih nLGh hGnbyw wnbsnipnclp®

ergrs:

SwwnywbhaG6ph dhol Yuwwp Yunbih £ hwdwnpbp yhdwlwagpnnbb
Gowlwywyh, Gt UwyhpdtOh L LGGnwih Ynentywghwih nwbgqwjhl
gnpéwyhglbipp 066 &G 0.5-hg:

Unaynpnwghwih qnpéwyhg: Ywiwjwywb pyny Ywpquynpywsé
hwwnywbh0G6ph dpole Yuwh ubpunnipyniGp npnptine hwdwn Yp-
pwreyntd £t pwqiwyph Ynebywghwih nwbquihl gnpéwyhgp™ Yn-
Ynpnwghwih gnpéwyhg (W), npp hwzqwnpyynid £ hbnlyw| pwlw-
alny’

12-8
w - (n3 —n) , (7.51)
npwntin® m-p qnpénbGeph phyG k,
n-p° nhnwnpynidGtiph phyp,
S-p° pun wnnh nwlqbph gqnuiwpbbph pwnwyniuhGbph
gnuiwph 2Gnnudb £ nwlGqbph gnudwph pwnwyniunt Gdh-
ohlhg:
unGynpnwghwih qnpéwlygh Gywlwlywihnipnitlp unnigynid k&



Mhpunbh Xz hwjwnwbhyh hhdwb ypw’
2 12.S

Gpt X,% >X§P (a= 0.05,v= n—l), wuww Ynntiywghwyh gnpédwlygh
wndtipp Gowlwlwh E:

Lwwwlygywé nwlbgbiph wrywynipjwl nbwpntd YnGYnpnwghwjh
gnpéwyhgp hwadwnyynid £

W= y S - pwlwdalny, (7.53)
,Izmz(ne’—n)—m-;'l'j
1 m
npuntin’ =2 -t),

=1
t; -0 uwwwygdwé nwlbqtiph phyl E pun wnwGhG gnigwbhpGtiph:
Lowlwlwhnipjwl unnignidp Ywwnwpynid £ pun hGnlyw| pw-
Gwélh’

S (7.54)

16 = —
im~n(n—1)— L T,
12 h-1&"

UnGynpnwghwjh gnpéwyhgl plnnilnud b gwllywgwsé wpdtip
[- ;1] dhowlwypnid: Epbi hwzqwnlwjhG wpdtipp (Xg até £ wnyni-

uwlwyhG ﬁp) wndtiphg' %5 > Xk, (0=0.05,v=n-1), wwuw Ynnb-

pwghwjh gnpéwlhgp Gawlwywih L:

Ujuwhund, Uwhpatbh L RGGnwih nwbquwihb YnrGywghwih qnp-
6wlyhgbtiph L ynGYynpnwghwih gnpéwlygh ogquwagnpéiwl wnwyb-
(nLpntGh wyh £, np npwGg oqlnipjwdp Yupbih £ swihbp b gqlGwhw-
b hGswbu npwlwywh, w)bGwbu b pwbguynpiwb Gapwlw pwlw-
Yuwywh (wuinphpniinhy) hwinbuwGhGbph dhole Gnwé Yuwbinp:

OpphGwy® dGnGwpynipyntGGtpp hwybinne tnwpnid nlGGh wingnt-
uwl 7.14-n10 GEpYwjwgywé gnigwbhGtpp:

Ptpwé nyjwiltph hhdwG Yypw npnoklp y, x L z gnigwbhGhph
dpol Ywhudqwénipjwl ubipunnipniGp”™ YnGynpnwghwih qnpdwlygh
oqlnLpjwip:

Unyniuwy 7.14



€ |2 5 ~ |5 olege ol =
2o|s5a5 2355|2227 E ek
c5|252c |ZS 22559 8| anponiluph | & e
5 ng 3 '&fg 3 £ (S % G R = Lg
53|£332:2 |8 3533;37; nwlquynpnidp | = <3
c c c 3 ) e 3
3°|553. 223233 ) S 3
S S 3 ¢ c= 3538 o
5 323 |3z 3352 2 2
=
2
m
R.
y X z Ry | R | R, Zl" i|| 2 R;
1 360 15.2 0.39 10 | 10 10 30 900
2 298 12.8 0.29 1 3 35 7.5 56.25
3 328 13.8 0.34 6 8 7.5 | 21.5 462.25
4 330 14.0 0.36 7 9 9 25 625
5 366 16.3 0.47 12 | 12 12 36 1296
6 316 12.6 0.28 4 2 1.5 7.5 56.25
7 334 13.2 0.32 9 6 5 20 400
8 300 12.9 0.29 2 4 35 9.5 90.25
9 314 13.1 0.33 3 5 6 14 196
10 320 12.5 0.28 5 1 1.5 7.5 56.25
11 362 15.7 0.40 11 11 11 33 1089
12 332 13.5 0.34 8 7 7.5 | 22.5 506.25
20n 78 | 78 78 234 5733.5
Lniénio.

1. bGwpqwynpnid GGp Gpbp gnigwlhGbphg JnipwpwGsnipp
wnwOdhb-wnwbaha:

2. Qunlnud Glp jnipwpwlsnip ininnh nwbqtph gnuiwpp, Gub
puwn pninp wnnbph pnhwGnep gnudwnp:

3. 3ntpwpwlsjnip ninnh nwgbiph gnidwpp pwpdpwglnid Llp
pwnwlyniup L qunlnud pninp 12 dGrGwnpynipjniGbtiph hwdwn pGn-
hw0nLp gnLdwpp:

4. Qunlnud GOp S-p° oqunybiny’



n m 2
33

n m
S=> ZR” —— pwlwadlihg:
1

R;-0" i-nn gnigwlihzh nwlql k j-pn dhwynph.

(234F 54756
$=5733.5 - =5 =5733.5 -~

5. 3wzdwnynid thp YnGynpnwghwih qnpéwlhgp.

W 128 12-1170.5 1170.5 11705
m2n® —n) 32120122 1) 9-143 1287

SwuwnlwbhzG6ph dhol Yuwp ubipin £ Uinniqblp YnGynpnwghwih
anpéwlgh GrwlwlwihnipyntGp MhpunGh %? hwjnwGhh oglnt-
pjwip’ (7.52) pwlwdlny.

» 12-1107.5 11075
=321 33 o0
12p=19.675 (@ =0.05v=n—-1=11):

Lwlh np 33.56 >19.675 -hg, Gpwlwynid t YnGynpnwghwjh qnp-
6wyhgp Gowlwywih £ L hwwnlwbhGEph dhol gnjnipyntlG nubh
ubipuin Yuuw:

@hy 7.14 wryniuwyh nywbtpnyd hwydwpytbp YndGynpnwghw-
Jh gnpédwyhgp yuwwwlygywdé nwbgbiph nGwpnid” (7.53) pwlwaélny:

Swdwnyhg unwgt| Gap® S=1170.5

T, =0;
T, =0;

T, :%[(23 ~2)+ (2% - 2)+ 23 —2):%:1_5;

=5733.5-4563=1170.5

=0.909

D T=T+T,+T,=15
W S ) 1170.5 )
- n 1 2 3 -
%mz(n3_n)_szj 3212315

j=1

_ 11705 11705
1 9.143-45 12825

=0.9126:



UnGynpnwghwjh gnpdwyhgp gnuyg b wwihu, np ubipin uw gn-
Jjnipintt nibh neuncdGwuhpynn hwnwGhG6ph dhole (W=0.9126):
Mhpunth x*nL hwaywplwihlG wpdtipp YnGynpnwghwh gnpéwlgh
Gawlwlwhnipyntlbp nyw ophbGwyned npn2Ghu hwywuwp Y hGh®

2o : 1170.5 : _ 1170.53 :3;1_700.2573:35'76:
E'3'12(12‘1)_ﬁ'3 31—

120 =19.675 (@ =0.05v=n-1=11)
72 =35.76 > y2p=19.675:

Swunwwnynid £ ynGynpnwghwih gnpdwygh Gawlwlywihnipyne-
Op L yywyned, np hwwnywbhG6ph dhole gnynipntl nilGh ubipn Juw:



QLNku VIII

AhLuuhyU3r curLsr

8.1. thhGwdahywyh 2wnpbph hwulwgnipjnLlp L
nwuwlwnpgntip

Unghw-inGuntuwlwb Gpunypltiph L gnpéplpwglbph 2wndnidd
nL qupqugniip dwdwlwyh pGpwgpntd plnniOjwé £t wajwlb| nh-
Gwihyw: HYw neuntibGwuhpdwb hwdwnp Yurenigyned GG nhGwihyw-
Jh 2wppbp, npnGp dwdwGwyh pGpwgpntd thnthnfuynn L dwiwbw-
Juwapwywb (fjupnGninghwyw) hweonpnuywlnipjwdp  pwfujwé
gnLgwlhGEph wndtiplGph wpptp G6: YhGwdhywih 2wppp Yuqiw-
ynpnn wwppbpp 2wpph dwywpnuyGtpp L dwdwlwywhwnywé-
GGph (oppGwy’ wwph, Grwiujwy, wihu L wyb) gnigwbhG6nG GG:

Gplnyph dGénipnLlp, swihp plnipwgpnn gnigwlhoh wakh dp
wnw0Adhlt pdwyhl wndtip Ynsyned £ dwlwpnuy:

Unynpwpwp dwywpnwybtpp Gowbwynid G0 yi-nd, huy dwiwlw-
yh wwhbipp® t-ny:

Qnjnipjntl nLGG0 nhGwdhywyh 2wpptph wwppbp wnbuwyGtn,
npnlp nwuwlwnpqyntd GO pun unnple GEpYuwywgywdé hwwnlwbh)-
GGph:

o Lwhujwd dwywpnuwybtph wpmwhwjndwb Gnwlwyatphg™ h-
Onud 6O pwgwndwy, hwpwpbpwywb L dhohl dEénLpnLbGlbpny pwipptin:

o LYwfujwd wyl pwlhg, pb 2wpph dwywpnwylbpl hGswtu GO
wpuwhwynnd  Gpbnyph Jpdwyp dwiwlwyh npnawyh  wwhhpG
(wdudw uyhgp, nwptuyhgp) Ywd npw dténipyntlp npnwyh dwiw-
Gwlwhwwnywdébbnnid® nwppbpnud GG nhGwdhywjh wwhwiha L dp-
owlwypwyhl wnptip: Hhbwdhywih dhowlwypwihl wnpph pwgwp-
dwy gnigwlhybbph dwywpnwyltpp pGnipwgpnud GG npuk qnpé-
plpwgh hwGpwagnidwnObpp  npnpwyh  dwdwlwlywhwwnywondd:
Mwlp Ywpnn GO gnidwpyby, pwbh np Ypylhwyph hwadwny s60 ww-
pniOwyncd: Mwhwjht nhGwiopywih 2wpph wnwGdhG dwywpnwy-
Gtph pwgwpdwy uténipynLGbtpp gnudwnb G wihdwuwn £, pwbh np
wwpnibwyned £ ypyawyh hwpgwndwb tnwnppbp:

e LYwhujwé niunciGuwuhpynn gnpébpwgh hhdGwywb dhwnnudh
wrlwjnipjnthg” nhGwihywjh 2wpptpp  unnpuwpwdwbynd GO
unwghnbwn L ng unwghnGwp pwpptph: C0n npnd” Gpl hwnywbh-
2h dwpbiwwnhywlywl uywundp L nhuybpuhwb hwunwnnil G0 L
Jwhujwé s60 dwdwlwlyhg, gnpéplpwgp Ynsynid b unwghnGup,



huly nhGwdhywyh 2wppp” utnwghnbwp 2wnpp: SGnGuwlwb qnpépl-
pwgltipp dwdwlwyh pGpwgpntd unnwghnbwn s60 hwdwpynid, pw-
Gh np wwpntGwyned G0 qupqugiwl hhdGwlywb dhunnid, uwyw)b
yGpohtphu pwgwniwb dswhwwwphny wjlb Ywnbih £ dLwthnfub) unw-
ghnlwph:

e Cuwn gnigwlhzGBph pdph’ Ywpbih £ wrwGdOwglt) dGyniuwg-
qwé L hwdowhp (pwqiwswih) nhGwdhywyh 2wpptip: Gpb pun dw-
Gwlwyh Yuuwwnpdnud £ d6Y gnigwlhoh JGppneénipncl, wyn nbiy-
pntd nhGwihywjh 2wppp dGyniuwgdwé k, huy pwqiwswh wppb-
nncd Gniyb Gpunypp pGnepwagpdned E GGpYwjwgywé dh 2wnpp gniguw-
Gh2GEph nhGwdhluyny:

8.2. NthGwdihlwyh ybpniénipjwl gnigwGhGbpp

dwiwlwyh pbpwgpnid Gplnyplbph qupqugldwl wpwagnipjwl
L pOwbGupynipywl ybppnidnipyntlp ywpqwpwOynd £ dbppniéw-
ywh gnigwlhGEph oqlnipjwidp, npnlp unwgyned GG nhGwdhywgh
2wpptph dwywpnwybtph hwdtdwwnnepjwlb wpnynibpned: Ugn gne-
gwlhGtphg 6O pwgwpdwy hwybijwdp, wéh L hwybjwsh wnbdwtbpp,
06y wninynu hwybjwah pwgwpdwly wpdtipn:

Mwlg 466 dwuh hwaqwpyp hhdGynid £ nhGudhywih wpph dw-
Jwpnwybtph® dhyjwbg htGn hwitdwwbint ypw: Uwlwpnwyp, nph
htwn Juwwpynwd t hwibdwwnnignilp, Ynsynid £ pwghuwghl, huly
hwitdwwnynnp® hwyytwnni: Gwnpph jnipwpwlbsjnip hweonpn dwywp-
nwyp hwitdwwbiny OGwhunpnh hGwn® unwOnd Ghp nhGwdhYwyjh
2npwjwlwh gnigwbhGtpp:

Pwgwpdwl hwybiwa (Ay) E Yynsynid nhGwaohlwh 2wnph dwywn-
nwlGtph wwnppbpnegynilp, npp gnyg £ twihu® pwbh® dhwynpny t
wybjwgb] (Wwywub)) 2wpph dwywpnwyp npnwyh dwiwbwlw-
hwuinywénLu:

Pwgwndwy hwybiwsp Ywpbh £ hwadwpybp hOswbu uygpbw-
uwb, wjbwtu [ wGdhowwtu Gwiunpn dwiwpnwyh Guwnmdwdp: Ujn
wwwdwnny wnwppbpnd G0 nhGwdhlwih wpph pwqpuuyhl L
2npuwywlwl pugunpdwy hwybjwsknp:

Pwghuwht pwgwpdwly hwybjwdp hwjwuwp bt hwdibGdwwnmynn
(y) L pwghuwhb (yi) dwluwpnuwylbph nwppbpnipjwlp’ wpuw-
hwjndwdé Gnyla dhwynpltpnyd, npnGgny swihynd GG dwlwpnwy-
Gtpp.

AYii-t = Yi - Yiet: (8.1)

Cnpwjwlwl pwgwnpdwly hwybjwsdp hwwuwn t hwenpn (y) b
Guiunpny (yi1) dwlywpnwylbnh wwpptpnipywlp’



AYii-1 = Yi - i (8.2)

Ush L hwybjwadh wnbdwtipp: Pugwpdwly hwybijwsld wpnwgnnid
E wah pwgwpdwly wpwanipjniln:

NhGwadohywyh 2wpph dwywpnuyGbph thnthnfunipjwb hGuinbGup-
ynpyntlp qGwhwingnid £ pGpwghy L Gufunpn Ywd pwghuwihG dw-
Ywpnwybtph hwpwptpnipyntinyd: Un gnigwbhzp pnnibwé £ w-
qwlb] waph gnpéwyhg, huly wnnynuwihl wpunwhwjndwip wjb Yns-
ynud £ wdh nbdw: Pwughuwihl Gnwlwyny wsh nbdwp hwdwpy-
ynud £ hwibdwuinynn dwlwpnwyp (y;) pwghuwyhGhG (y4) hwpwpt-
ntny.

Yi /-
Tpi/1 v 100 %: (8.3)

Ept npwbtu pwghuwhG plnnibGdnid £ wOdhpwwbtu Gwfunpnnn
dwlywpnwyp, unwlnd GOp 2npwjwlwl wdh nGdwp.

Yi 0
Tpm_1 :EWOO %o, (8.4)
npuntin’ T,-0 wdh nbdw L

Ush gnpéwlhgp gnuyg £ wwihu, pb pwGh” wlqwd t hwdbdwwn-
ynn dwhwpnwyp 066 (Gpb gnpdwlhgp dkyhg dké t) pwghuwyhlhg,
Ywy npw n°p dwul t Ywginwd (Gpb dGYhg thnpp b):

Nhawihywjh 2wpph dwywpnwybbpp pwgwpdwly hwybjwsh db-
ontpjwl thnthnfunepjnilp hwpwpbpwywb dténep)nLGGGpny wipunw-
hwjwinbnt Guwwnwyny npnpynid &t Awylywoh inbdwp, npp GnyGwbu
thGnud £ pwghuwjhb L 2npwjwywG:

¢ Pwghuwjhb hwybjwsdp hwdwpyyned £ hbnlyw) pwbwdbng

A qan_YiT Y1 400 - 100
oy = oyt 100 =YYt 400, ~:100  (8.5)

o Gnpwjwlwl hwybwsh hwaqwpydwb pwlwdla £
_ AYijig _Yi—VYi+ _
npym_1_ﬁ-1oo_#-1oo_@ ~1)-100, (8.6)
npntin’ Tnp-0 hwybiwsh wnbiw t:
wybiiwsh gnpdwlhgp thnpp b wdh qnpdwyghg dtYy dhwdnpnd,
huy hwytiwsh nGdwp wsh nbdwhg™ 100 %-ny, wjuhbpl’
Toyii1 = Toyyiq ~ 100%: 8.7)
Nhowdhywjh 2wpph 1% pwgwpdwy hwybiwdh wpdtpp npnp-
ynud £ pwgwpdwy hwybjwadp hwpwptiptiny hwybjwsh wnGdwh.

AYiji 1 Yi— Yi1 1

Al%| = ifi — i i = —vy .= 0,01y ,: 8.8

| °| TnPyi/i—1 -100 Yi— Vi -100 100yl 1 a ( )
i—1

PYifi-1




Syjwy gnigwlhyp inbGunbuwghunwlywb hdwuwn ntGh dhwyl pnpw-
Jwlwl Gnwlwyny hwqwnybint nGwpnty:

Cnpwjwlwl L pwghuwjhG wmGdwtph dhole gnynepntt nLGh npn-
2wyh uw.

1. 3wonpnwywl 2npwjwywl wdh nbdwbph wpunwnpuip hw-
Jwuwp £ hwiwwwunwufuwb dwiwlwlwnowbh pwghuwihl wsh
nbdwha

Yo Y3 Y4 Yi _Vi. (8.9)
Y1 Y2 VY3 Yiie V4

2. 3wonpn pwghuwjhlt wdh wbdwp Gwfunpn pwghuwihl wadh

nbiwh Yypw pwdwlbinig unwgywd pwlnpnp hwyjwuwn £ hwdw-

wwwnwufuwb ynpwjwlwb wsh nbdwha.

Yo Y Vi, (8.10)
Yo Yo Yiu

Swonpn L Owhunpn pwgwpdwy hwybjwsdtph wmwpptpnipnlln
dhdwywannipjnilnid Ynsyned £ pwgupdwl wpwqugnid’

A=Ay, — Ay, 4: (8.11)

UG gnyg bt wwipu, pb nppwln’y t njw wpwagnipnilp ok6
(thnpp) Gwfunpnhg:

Wuwhuny, pwgwpdwly wpwquwgniip wpwgnipjwl thnthnfunt-
pJntb0 £ wyl Ywpnn t 1hGG hGswbu npuywb, wjGwbu b pwgwuw-
Ywa:

Jwpwpbpwywl wpwqugnuip pwgwndwly wpwgowgdwl hwpw-
ptipnipyntGh £ npwtiu pwghuwihl hwOnhuwgnn pwgwpdwy hwyb-
wshG (A : Ay; ), wyuhlpl® hwpwpbpwlwl wpwqugnip pwugun-
dwy hwybjwsh nbdwa E, npp hwdwnyyned £ shwylb wyb nGwpnty,
Gpp pwgwpdwy hwybijwdp® npwtiu hwdtdwwndwb hhdp, npwywa k:

8.3. thGwdhywjh 2wnph dhohG gnigwlhzGbnp

Mhlwdhywih 2wpph dhohl dwlwnpnwyp hwaqwnlynid £ dhohl
dwiwlwywagpwywlny: Uhohl dwiwlwlwgpwlwbhb wyb dhohGh L,
npp hwdwpyynid £ dwiwbwyh pGpwgpnid thnthnfuynn wpdbtiplt-
nhg L pGnhwOpwglnid dwiwlwywagpwlywl nwwnwbnudbbpp: Mw-
hwjhG L dhowlw)pwihl nhGwdhywih 2wpptiph Ghehl dwlwpnwyGt-
nh hwqwrdwb dGpnnlbpp nmwnpbp GG:

Pwgwpdwl dténp)nLGlGbpny, hwywuwpwhbn dwlywpnwybbpny
dhowluwjpwjhl nhGwdhlywyh 2wpph dhohl dwhwpnwyp npnzyntd t
wwnq dhohl pywpwlwlwbh pwbwdlny.



M:s

Yi
y=ti: (8.12)

Gpb Ohowlwjpwjhl r}h[]LUljhl{LUJh 2wppl ntGh wlhhwywuwnwhtn

dwlwpnwybtp, wpph 0hohG dwywpnwyp npnzdnid £ Yzedwé op-
ohl pywpwlwlwbh pwlwdlny.

y == ) (8.13)

npwntin” yi- O nhlwdhluwgh 2wnph dwuwnnwuﬁt
n-p dwlwpnwyltph php,
t - 0" dwlwpnwybtph dhol cwiwlwlwhwwndwéh nlnnne-
pjncbp:

Hhbwdhywih wwhwjhl wpph dhohl dwlwpnwlp  wjnwhuh
GnwOwyny hwpqwnyt; sh Ywpbih, pwOh np wpwGdht dwlwpnwy-
GGpp wwpniGwyned 66 Ypyowyh hwodwpyh wwpnbp:

Swywuwpwhtn dwywpnwybtpng nhGwdhwih wwhwihb wpph
0hoh0 dwlwpnwyp npnadnid £ ywpgq dhohlt dwiwbwlwagpwlwbh
pwlwdélny.

 BVItY2 Y3t Yot Y,
y= — ; (8.14)

N =

Yud®

+ n-1
y= n—1|=2 : (8.15)

UGhwywuwpwhGn  dwlwpnuwybtpny  nhGwdhwih  wwhwhG
2wnph dhohlt dwywpnwyp npnadnud £ Yzrdwé dhohl dwiwlwlw-
gpwlywbh pwbGwadlny.

(Ve + Yo+ (o +Yako + o+ Vot + Yohat _
2-(t+ty +.+th )

nzi (yi +yi+1)ti
= )y

npuntin’ y1, Y2, ..., Yo~ nhGwdhyuh pwnph dwlwpnuyGtnb &G,
t; -0° dwlwpnwybtph dhol dwdwbwywpowbh inbnnnigniln:
UGhwywuwpwhGn  dwlwpnuybbpny  nhGwdhywih  wwhwjhG

y=



wnph dhohl dwywpnwyp Ywnbih £ npn26p Gwb hGnlw] pwlw-
aliny.

= ZViti
=21, (8.16)
X
Nt ;= Yi +2yi+1 :

Cuwn dwiwbwyp Gpunypltph thnthnfunipjwl wpwanepjwb™ pln-
hwlpwglnn gnigwbhzp dhohl pwgwpdwy hwybiwab (Z): uja
hGwpwynpnepynib £ vmwhu wwpgbint, pb dhwynp dwiwlwlwhwwn-
qwénid dhoplnud nppwln’y wtwp b wybjwglb 2wpph dwlwnp-
nuyp (pwgwndwly wpinwhwjnnipjwdp), npwtiugh npnwyh npdws
pwlwyny wwnptipwzppwbltnh pGpwgpntd hGwpwynp (hGh uygp-
Owlywl dwhwpnwyhg hwult] wpnyntGpwjhGha:

Pwgwpdwly hwybjwap dhowlwpwjhl gnigwlhy t. npw dhohl
dGénpyntlp hwdwpyyned £ hwonpnuywb L hwjwuwp dwdwlw-
Ywhwuwndwsélbph hwdwp 2npwjwlwl hwybjwsdbphg wwng dhohl
pywpwlwlywbh pwlwdélny.

n-1
. Z Aijicg
A, = —':1n — (8.17)
Yo'
A, :%: (8.17.1)

R0wpwynp £ Gl dhohl pwgwpédwly hwybiwsh hwqwpyp yne-
dniywwnhy wnyjwGepny.

n

_ 22(yi—ny1)
— 1= .
A, = P : (8.18)
Uju pwlwdlbipp oqunwgnpénid 60T Ywhujwd hbGunwagnunnipjw

Gwwwnwyhg:
Ush dhohl nwptiywb wntidwp npnpnud GGp dhohlh Gpypwswithw-
whh pwlwadlny.

Ty =YKoy - Kgpp - oon - Kpyng = YKpyq (8.19)
npuitin® K, - =y¥—‘1 2npwjwlwl wsh gnpédwyhgl k,
i

m- 0" wdh wmGdwtph phyp:
(8.19) pwlwdlnid wah wnbiwbpp thnfuwphGbing npwbg hwpw-



GpnipntGGtipny’ &ﬁhzh
FHRNLR) nnd Y1 Y2 Yn1 Y4

GunwGwip' T, :n—1§ : (8.19.1)
1
dwiwlwyh wlhwywuwpwhtn dwlywpnwybtpnd nhGwdihluwyh

wppntd wdh dhohl wnbdwp hwydwpyynid t Yorqwé dhopl Gpypw-
swihwywOh pwGwdlng.

Tp=ZJKIKY - Kb (8.20)

npwnbin’ t-0 cwiwbwlwhwwndwéh £, nph plpwgpnit wwhwwbynid £
wdh nyjw nbdwp,

2t -0 dwiwGwlwhwwndwébhph gnidwpp:
Swybwsdh dhohlt nmwpblywh wnbdwyp hwywuwn £ wdh dhohl nbid-
whg hwlwsé 100%.
Tpp =T, —100 %: (8.21)

8.4. thGwadpYywjh 2wpph pwnwnphsGbpp

NhGwdhbwjh 2wppp Ywpnn £ Ghpwnpyytip wunhdwlwywb qun-
qwglw0’ [h06 nmwwnwbdnn, hGswbu Gwl thnthnfudbp wyp wnGuwyh
twnpbip gnpénGbtiph wgnbgnipjwdp:

Ednyneghnh plnuph wqnbgnipyntGbpp qupqugdiwl plGnhwbnep
ninnnipjntlp” pwqiwdjw tYnynighwb npnznn thnthnfunipyntGGENG
GG, npb pp Swlwwwnphl b hwppnd wyp hwdwlwpqwé Ywd ww-
nwhwlwb wnmwwnwbniiGbph dhond: Hhowdhy 2wpph wynwhuh thn-
thnfunipyntGGBpp Ynsyned G0 qupqugiwl Shwinid (nblnbGg) Yud
wnpkln:

Swwnwbynn pOnyph wagnbignipyntGGtpp thGnud G0 wwppGpwlwb
(ghypwjhb) L ubtqnGwjhG: MuwppbGpwlwb wqgnbgnipjwb GGppn
ncuntdOwuppynn hwinuGhh GoubGwynepjnilp dh hGs-np dwdwlw-
Uh pGpwgpnitd wanid £, hwulntd npnpwyh wnpwybiwagniyGh, hGwunn
OJwqgnid £ hwuGbind npnpwyh GJwquanyb wpdtph, wjGnihGunl
Gnphg £ wdnwd 0hGs Gwiuyhlb Gowbwynipynibp, L wynwtiu 2wnpnibwy:
8hywjhh nmwwmwlniibbpp ufubdwwnhynpbb Yuptih b GGpyuywglb
y = sint uhOniunhnh wbupny: SGwnbuwlywb gnpéplpwglbpnid
npwlp dnunwynpwutiv hwiwwwwnwufuwbnid 66, wyuwbu Ynsywé
hpwyhsdwyh ghyitiphG: UtgnGwjht wnwwnwbnuibpt wil wmwwnw-
GnudlGtnph &G, npnOp wwppbpwpwp Ypyaynd GG jnpwpwbsnin
tnwpyw, wiujw dwdwbwyh npnawyh ywhhb Ywd opdw dwiha:



Nhunwnytlp ns rbgniywp (YubnGwynp) twwnwOndGtpp, npnbp
unghw-inOwnbuwlwb Gpunypltph hwdwp Jupbih £ unnpupwdw-
GG Gpyni fudph.

w) hwGlywnpdwyh ubuynn thnthnfunipjniGbtin, npnbp hGwnLlwGp
Gh, ophbwy, wwwnbpwqultph Ywd plwlwhb wnGwnlbbph,

p) Wwunwhwywb nwwnwbndltin, npnlp dtéwpwlwy, hwibiw-
inwpwn pnt|, Gpypnpnwywb gnpénbatinh wgntignigjwb wpnyncGp Ga:

Unw(&0wgltlp nhGwihywjh wpph hhdGwywb snpu pwnwnnhs-
Gtpp. hhdbwlwl nbkntiGgp (nptlnp® T), ghblwjhG Ywd hpwyh-
Swywyhb (K), ubgnOwjhb (S), wwwmwhwlwb (E) nwwnwbnibtpp:
Gpb nhOwdhywjh 2wppp npnhGlp pun wpwGdhl pwnwnpwdwub-
nh, wjlb Jupunwhwjindh hGnbyw) nbGupny’

y=1(T,K,S,E):

G106 nY ohgjwbg dhol nibigwéd hnfuuwywdénipyntbhg™ hGwpw-
dnp b Yunnigh| nhOwdhywjh 2wpph wnnhwnhy Ywd £ dniginhwh-
Ywuwnhy dnnb:

Hhawdhlhuyh pwpph wnnfnpy dnnbip (y = T+K+S+E) plnipw-
gpynud t gfuwynpuwbu Gpwng, np ghywiht L ubgnOwihl wnw-
nwbnibtph plnypp GGnud £ wbhnihnfu:

Uniyuinpuy hlywainpy dnntyincd (y = T- K- S+ E) ghywjhl L ubignlw-
JhG wnwwnwlndGbph pGnypp GGnid £ Yuynit (wGthnthnfu) dhwjb
npbtilnh Gyuwndwdp:

8.5. Spkiln: SptGnh ytppniénipjwh dtpnnlbpp
nhGwdhluwjh 2wpptpnid

Sptlnp nhGwdhywih 2wpph Gpywpwdwdytin (Gplwpwnb) pw-
nwnphsh £, npp pGnipwgpnid £ npw qupqugiwl hhdGwlwb nkG-
ntGgp, pln npnud’ dOwgwé pwnwnpwdwubpp nhunwpyynd GO
dhwyb npwbu Gpw npn2dwb pGpwgwlwpgh fuwbqwnnnGtp:

UjG pwlhg hGwn, Gpp wpnbb nhGwdhywjh 2wppnid hwuwnwinybi
L uwhdw0db) £ wnbbntGgh wrywynip)nilp, hwppbgdwb dtpnnGGph
oqlnipjwip Ywwwpynd b Gpw GUwpwagpniip (pGnipwgpnidp):
Swppbgiwl dtpnnbtpp pwdwbynid GG 2 hhdGwywa fudptiph.

w) nhGwdhywyh 2wpph wpwbdht wlnwdbtph hwppbgnd Yud
UGfuwbpywlywb hwjwuwptgnid hwpwyhg (hwplwb) dwywpnwyak-
nh thwuwnwgh GwlwynepjnLGhtiph oguwgnpéiwdp,

p) hwppbgnid Ynph dhongndy, npp whg £ Ywgyned YnGypbn dw-
Jwpnwybtph dhole wjlwbu, np wpwnwgnih wpphb hwwnniy nbG-
nbGgp” dhwdwiwlwy dGppwquntiny wabwb nmwwnwbniibbphg:

Yhunwnytip npwlghg jnipwpwbsnipp:



Uhophlwgowl vbpnnp pun dwfu b wy Ghup: thGwohywih wnpp
pwdwbyncd £ Gpyne dwuh. jnipwpwbsyniph hwdwnp npnaynid £ dhohG
pywpwlwlywbp, L unwgdwd YGwntpnd qpwdhyh dpw wnwnpynid
wntlinh ghop:

Uhswlwypbiph funpnpugdwl dGpnnp: Gpt inGunbuwlwb gnigw-
Gh2GGph dwywpnwylGtpp neuncdbwuhpybl dwdwlbwyh Yuwpdwwnl
hwwnywdébbpnuy, www wnwppbp nunnnigjnctGlbpny gnpénn pugqiw-
phy gnponlGGph wqgnbgnipjwl hGunlwGpny nhGwdhlwih 2wppb-
pnid Yaywwndh wyn dwywpnwybtbpp Gjugnid jud wd: “w fuwbqu-
pnud £ pGUuw Gl neunudOwuhpynn Gplngph qupqugdwb hhdGwyw
nbtlntagp: Wn phuy wwwndwneny npbinp wydbih wybwnene ywunyb-
pwglbnt hwdwp Yhpwrened GG showywyptiph funnpugdwb dGpnnp,
npp hpdGywé t wpph dwywpnuyGtphb yGpwptpynn dwiwlwlyw-
hwuindwdébbph funznpuwgdwl ypw: OphGwy™ wpwmwnpwlph opwlw
pnnunydwb 2wppp thnfuwphGynid £ wpnwnpwbph wiuwlwb pn-
nuwnydwh 2wppeny:

Twnq uwhnn dhohlh dbpnnp: YthGwdhywih 2wnph hwppbgniip
uwhnn dhohGh oqlnipjwdp wjb t, np hwpwnpyynid £ pwpph wnw-
ohlhg uludnn npnawyh pyny hwonpnwywl dwywpnwyltiph dhohb
dwywpnwyp, wwyw hwqwnpyynid £ dhohlp dwywpnuwyGtph Gnuyl
pwlwyh hwdwp® uyuwdé Gpypnpnhg, htnn® Gppnpnhg, L wynwbu
2wpnilwy: Unwgynid k, np dhohl dwlwpnwyGGpp hwaydbihu Yup-
6tiu «uwhnid G0» nhGwdhlywjh 2wpph uygphg GhGsl Ybpop™ wakh
wlqwyd hGnwglbind ulygpp dGYy dwywpnwyp L pGngpytiny dey
hwonnpnp. wyuntinhg k" uwhnn 0hohG wGywGnLdp:

Uwhnn dhohGh jnipwpwlsjnip onwly hwiwwwwnwufuwl dwiw-
Gwlwpowbh dhohb dwywpnwyb t, npp Gpwpbpnid £ pGnpdwé
dwiwlwywhwwndwéh  YGGwnpnGhG:  Snipwpwlgnip  YnGynpkiun
(V4Y2: Y30 ¥n) nhGwdhlujh wnph hwiwn uwhnn Ghohlp huwp-
qwnyynd £ uinnpl. GYwpwagpqwdé wignphpiny:

1. Npnanud G0 hwpptigiwb dhowlwypn, wjuhlpl™ GpwGnid pln-
anbynn dwlwpnwltbph phdp mm <n)* Yhpwnbing htnlywg Yutn-
Gp. Gpb wOhpwdtiwn £ hwppbgltp dwbp, wGywbnb twwnwbnudbbpp,
hwpptigiwl dhowlwjpp ybpglnid GG d66, L pGnhwlywnwyp, hwp-
ptigiwl dhowlywjpp thnppwglniy, Gpp wlOhpwdbn £t wywhwwGbp
wnwyb] dwlp wihpbbpp L wquwnybp wwpptpwpwp Ypyaynn nw-
wnwbniilGtphg, npnlp wnwowgt) GG, ophlwy, dwlywpnwybtph wy-
nnynntigwghwjh hGnbwbpny:

2. 3wppbgiwl dhowlwjpp dLwynpnn dwlwpnwybtph hwdwnp
hwJwpynid G0 dhohl wpdtipp, npp shwdwdwbwy showlwjph Y&o-
unpnlwywl dwywpnwyh hwppbignn wpdtipb £ (wwjdwlng, np m-np



yGhw phy L), unnpl GEipluwywgywdéd pwGwdlbiphg nplkt dGYny.

t+p
2 Yip = Yep 1
Vo=t Gw by Yy =Yg (8.22)

npwnbn” y;-0 i-pn dwhwpnuyh hwuwnwgh wndtp t,
m -n~ hwppbigdw0 dhowuwjpnid GGpwnwé dwlwpnuwyGtpp
phyp (m=2p+1),
yeU' nhlwdhywyh 2wpph plpwghly dwywpnwyp,
i-0° hwppbgdiwl dhowlwjpnid tnwdé dwlwnpnwybtph hbp-
pwlw0 hwdwpp,
p -0 Y& m-h nGwpnid hwywuwp £. p = (M-1)/2:

Uwhnn dhohGh npnanidp gniyg pyny wlnwd wywpnibwynn nhbw-
dhlujh wpph hwdwp phs wdtith pwpn £, pwGh np dhehGp Ywnbih &
yGpwpbpt] dhwja hwpptigdwb showlwyph YGGunpnGnid qunGynn Gp-
ynt cwiwbwlywhwuinywséltinh dtowntinh:

3. 3wppbligiwl dhywlwjpp wnbnwywnpdnid GO nbwh we™ vy y&-
nny, wylnchbunb (8.22) pwlwdéliny hwpdwnynid t+1-pn wlnwdh hw-
Gwp hwppbgywdé wpdtipp, Gnphg nbnwawnd Juwnwpned, b wynuwbu
2wpnilwy: PGpdwé Yynpyhwywb pGpwgwlwngh hwonpnwywl Yyh-
pwniwb wprynclpned unwbnid GG n-(m-1) Gnp hwppbgwé dwlwp-
nwyGtp:

Cuwpph wnwohl L Jtpphl p wlnwalbpp nyjwy wignphpdh og-
Gnipjwip sh Ywpbh hwpptiglb), pwGh np npwbg GowlwynipynitGlt-
np Ynpgned GG:

Spblnh hwywuwndwl planpnueincnp: Gpunyplbph™ pun dwiw-
Gwyph qupgwgiwl hhdGwywb dhnnwdip wpwnwgnibine (wpunwhwg-
wnbipnt) hwiwn Yhpwryned GG nmwppbp wunhdwbh puqiwbnwaGtn,
gntgswyha, \nghuwnhy Ynptin, wy nLbyghwatin:

Pwqlwlnwuibtpp (hGnud G0 hGunlyw) nGuph.

- wnwohl wunhdwlh pwqiwlnwd™ y, =ag +at ;
- Gpypnpn wunhdwbh pwgqdwlnwd® vy, =a, +a1t+a2t2 ;
- Gppnpn wuwnhdwbh pwgiwlnwy
9t = ao + a1t + 32t2 + a3t3 ,
- n-Gppnpn wunhdwGh pwgiwlnud’
Vi =ap+at+at’ +..+at",
npwntin® ag, as, @z, ... @, -n° pwqiwlnwibbph wwpwdibwnpbpb Ga,
t— 0 dwiwbwyh ywydwlwywb Gwlwynidp:

Jdhawywqgnpnipjwl wpwynhlwntd gwén wuwnmhdwbh pwqiwi-

nwdibtph wwpwibwpbpp Gppbdl nlGGOned G0 nhGwdhlywih wpph



pUnipwaphsGtiph YynGypbwn dEHOwpwGnep)ntl: Wuwbu, a, wwpw-
dGuwnpp 0GHOwpwGYned £ npwytiu nhGwdhywih 2wpph dhohlb wwjdw-
GGpp pGnLpwagphs, huy a4, ag, as-0bpp™ wpwquwgiwb thnithnfunipynil:

dhswywagpnipynilnid dowyywé £ qupqugdwb dnnbh pwgiw-
nwuih wuwnhdwh pGunpnipjwb Ywpa, npp hhaGywé E nhGwidhywyh
2wppbtiph dwywnpnwybtph JGpowydnp inwpptpnigyntGGbph npndw
Jpw: Iwiwdw)l Yubnbh® wnwohl wunhdwbh pwqiwlnwip (nLnp-
np) npwbiu dnnb Yphpweyned b wybuhuh nhGudhuih wpph hw-
dwn, nph wnwohl wnwppbpnipyniGbbpp (pwgwnpédwly hwybjwaknp)
YuyniG GG, Gpypnpn wuwnmhdwbh pwqiwbnwiltbpp Yhpwnynd GO
Yuwynth Gpypnpn wwppbpnep)nibGbp (wpwaqugniibtin) nlbbgnn nh-
Gwadhywyh 2wpph wpnwgndwb hwdwp, Gppnpn wunhdwbh pwg-
Owlnwuilbtpp® Yuynih Gppnpn nmwpptpnepyncGGbp nlGtignn 2wnptipp
hwiwp L wy G:

Pwqiwlnwiwjhb dnnbGGpphG pGnpny £ ninhn juwh pwgwlw-
Jjnepynilp pwgwndwy hwybjwdtph b nhGwdhywih 2wpph dwywp-
nwybtph hwybiwastph dhole:

Epunyph wdh gnpéplpwgl wpunwgninn Gapwnpynn $nilyghwb
wpnn £ (hGbL §, =aga’ Gud Y, =ao- (@, /""" wbuph gnigswjhl

dniGyghw: 8nighsltipp pbnipwagpned G0 wyl hwybiwsdp, npp Ywfu-
Jwé £ dniGyghwyh hhdph dténipynLbhg:

UnwGahb hwywuwpnidGbnpb wpwnwgninid G0 nhGwdhlywjh nwn-
ptip whwtipp: npéplpwgh dhwljwq widp Ywd Gjwgnidp plnipw-
gqnnd GO htnbjw $nilyghwlbpp. w) qéwihl, p) wwpwpnihly, q)
wuwnhdwlwjhG, n) wwpq gnigswiht L npwlhg wéwlgywéd nqu-
nhpdwlwh qéwh(, &) pwpn gnigswihl L npwlhg wéwlgyws |ngqu-
nhpdwywl wwpwpnip, q) hhwtppnihy (hhoGwywbnud Gdwgnn wpn-
gtiultp), £) npwlg wnGuwybtph hwdwwnbinnudp:

UjGwhuh nhGwidhyuwjh 2wpptph dnnGiwdnpdwb hwdwp, npnGp
wnph uygpnid gnigwpbipnid G0 wpwg qupgqugned, Ybpond™ quip-
qugiwl waynid, wyuhlpl® npnGp dquind GG npnwyh uwhdwlw-
JhG dGénLpjwh, Yhpwnyned GG (nghunhly dnGyghwbp: dGpohGhGnu
hwawfu wpunwhwjnynid G0 hGnlyw| nbupny.

K
npwntin e -G° pOwywb |nquphpdh hhdph E:

Pwquwlnwilbnh wwnwibuipbinh hwpdwplhp: UG pwGhg hGun,
Gpp wpnblt wwpqwpwljwé £ qupqugdwb Ynph plnypp, whhpw-
dtionn £ hwdwpyt] npw wwpwibnptpp: Pwqiwbnwdny Jud gni-
ghsny  wpunwhwjinwé wnptlnh  hwjwuwpdwl  wwpwdbnpbph

- K -
Yt :1+e—"a°t Juad y, =



npn20wl wwpquantb dtpnnp hwywuwnpnudbGbph hwdwywpgh [ni-
oncdlb ' puwn nhOwdhywjh 2wpph hwynOh dwlywpnwybtph: Unnpl
ptpwé GG ninhn q6h, Gpypnpn Ywpgh wwpwpnih L gnigswjhb hw-
JwuwnnuilGbph ywpwdbunptph npndwb dGpnnupwlnepyniln:
Fwqlwlnwih hwonpnwlywl ywpwitnpbpp Gwlwybklp ag, as,
as..., ay-ny: Wn nbwpnd Gnpdw] hwjwuwnpniuiGbph hwdwlwnpgp
ninhn qdh (9t :ao+a1t) hwjwuwpdwl wwpwatwuptiph qGwhwun-
dwl hwdwp YnOGOw hGunbyw| ntupp.
{na0+a12t:2y ) (8.23)

3> t+aY =Yyt
Lnustind hwywuwpnudGbph hwdwlywpgp™ Yuunwlwlp ag L ag
wwpwibwnnptph wpdbpbtnp.
D RN IOW I W LEDN) NS
n> 2 - (3 tf n> 2 - (T tf
Epupnpn Ywpgh wwpwpnih y, =a, +a1t+azt2 hwiwn hwdiw-
GowlnpGl Ywnnigblp Gnpdw) hwwuwpndGtph hwdwlwpap.

nag +ay t+a,> t? =Yy
ap > t+ad tP+a >t =Yyt (8.24)
ap > P +ad> tP+a,> tt = > yt?

Qnjncpjntl niGh Gwl ywpwdGunpbph hwqunpyiwb wybih wwp-
gbigywé tnwlwy, npnd GUwwnbhnpbl nlGunbuynd b dwdwbwyp:
Swiwdw)l npw, Ynnpnhlwuwnlbiph uyhgpp nbnwihnfugnid t nhlw-

dhywyh 2wpph 4GGwpnb. wyn nbwpnid wwpgbtigynid G0 htbg hptGp®
Gnpdwy hwywuwpnudGbpp, thnppwgynid GG hwdwpyhb dwulwy-

gnn UGénp)nLGGtph pwgwpdwl GowlwynipynGlbpp: Puljwwbu,
Gpt dhOsl YnnpnhGuwnGBph uyhgpp wbnwhnfubp, -0 hwjwuwn kn
1,2,3,...n, www wbnwtnfunipjntbhg htunn t = ...-4,-3,-2, -
1,0,1,2,3,4,..., tipti, hhwpyt, 2wppb niGh GG pynd wlnwiltp: Gpp
wlnwadGtph phyp gnuyyg £, wyw t =...-5,-3,-1,1,3,5,...: Lpwlwynd £
>t L pninp Y t°, npnlg p-G YtGwn phy t, hwywuwn GG O-h:
Stwnbwpwp, hwjwuwpniGbph pninp wlnwdlbpp, npnlp  ww-
nnLGwynid GG wjnuhuh wunhdwGGtpnd Y t, Gupnn G0 pugwnybi:

Un nbwpntd ninhn q6h OGnpdw) hwjwuwpnidGbph wywpgbgywé
hwiwlwngp Yunwbw hGwnlyw) inGupp.




nag =y
ay > =>ty,
huy tpynpnpn Yupgh wwpwpnih hwdwp®
nag +a,y t>=>y
ay t?=>ty (8.26)
agy 2 +a,> t* =Y ty:

Lnustind (8.25) L (8.26) hwlwuwnpniiltph hwdwlwpgp™ wo-
hwjn ywpwdtwnptph Gyuwundwdp, Junwlwlp pwqiwlnwih hw-
dwwwwnwufuwlb ywpwdibnpbnp:

a; ywnpwdbwpp wpnwhwjnned b wsh uygplwlwb wpwanipjne-
Gp, huy az gnpdwyhgp’ hwybiwsh thnthnfunipjwl hwuwnwnntl
wpwgntpjnilp: Gpb Gplnyph dwywpnuwyb wadnwd b wpwqugnedng,
www npw dténipjntlp neuntdbwuppynn dwdwbwlwpowbh dhoh-
Gh hwdwp hwwuwp Y hGh 2a; shwydnph:

AhGwdhywjh wnpp puwn gnigswha \y, :aoea”) hwywuwpdwa
hwpptiglthu, wwpwdtwnptbpp hwydwpybine  hwdwp, Gpwjha
nyjwibbph (nquphpilbph OGYwwidwdp Yhpwrynid . OLU-p: Uj-
uhlpl® hwpywynp £ nst]p hbnlyw] hwjwuwpniiGbph  hwdw-

Uwnap.
D Iny =nina, +a; )t
> tiny =lnap> t+a,> t*:

et > t =0, www hwjwuwpiwb Ina; L a; wwpwibnpkpp

_ > tiny

>t

8nighsp wpwgnned b e®' shwynph hwywuwn YuyntG hwpw-
ptpwlywl wa:

(8.25)

(8.27)

gwn0nid GG hbnlyw) pwGwdlpg.

> Iny
n

Ina, = ;A

8.6. UtignGuyhb nnwwnwbniibbp

Unghw-inGuntuwlwb pwwn Gplnyplbpph Grwiuyjwlwihb Yud wi-
uwlwh nyjwGph nhnwpydwl dwiwlbwy hwdwfu h hwjn GO qu-
(hu Gounnwwtiu Ypyaynn nwwnwlbndbtp, npnp tLlwywl dwiwlbw-
uwipowOned fwwtu s66G thnthnfudned: Tpwbp pGwyhdwjwlwl ywy)-



dwGObph, pnhwbnip nbGnbGuwlywb L pwgqiwphy wy” dwuwdp Yunp-
qwynpynn gqnpénbbtph wantignipjwl htnbwp GG:

Swpyw plpwgpntd ntinh niGbgnn ywppbpwywb nwnwbnedbs-
np, npnGp nLGGG npnawiyh hwuwnwwnnid ywppGpwpowd, Ynsynid G
ubgnOwphlG wwwnwbndGbn Ywo ubgnGuihG wihplbp, huy nhlw-
dhyuwyh 2wppl wyn nGwypntd wbjwbnwd GG wpbGn-ubgnbwyhG Ywd
wwpquuwtiu nhGwdhlywih ubgnbwjhG pwpp: UGgnOwjhG yGptpGtna
nt Jwynkopltinp hwbqbiglnid G0 wwpptp wGgwllywih wpnnilp-
GGph: Un Yuwwwygnipjwdp, npwbu JwinG, dquinud G0 Yw'd Jb-
nwglb, Ywd thnppwglb) (GGndwglt|) ubignGuyhl nwwnwbnwdGtpn:

UtignGujhG wnwwinwbnudbBpp pGnipwgpynid GG hwwnndy™ ubign-
OGwjbnipjwl hGnbpultip (Is) Ynsynn gnigwbhpGtpny, npnbp wju Ywd
w)jb wiujw (Grwdujwyh) thwunwgh dwywpnwyh b wyn Gnyb wdu-
qw (Gnwdujwyh) hwjwuwpbgwéd dwlwpnwyh nnynuwjhl hw-
pwpbpnipyntGh Ga.

l, =21.100%:
y

UtignGuwjhl tnwwinwGnudGEpp pwgwhwjmdwb hwdwp unydnpwpwp
nhinwpynid GG 6h pwlh vwpyw indjuibbpp, npnlp pwtuynid GO
puwn wihubtiph: Uh pwGh (unynpwpwp® 3-4) tnwpdw ndywGGpp Yp-
pwnyned GG uyniG ubignGuwihG wihpp pwgwhwjnbine Guwwnwyny,
npwbugh pwgwnyh wnwGédhlt nwpyw wwwnwhwlwb wywjdwbGtph
wqntignip)nilp: UnwGahb wmwphObph ywwnwhwywb wgnbgnipynil-
GGphg wqwu L ubgnbwjht nwwnmwbnudbbph nmhywywh pGnypp
wpwnwgnnn  Yuynit  hGnGpulbp unwbwint hwdwnp  GnyGwbnlG
wohubtpph hOntpulbphg hwqwpynid GG wwpg dhohl pywpwlw-
Juah hGntpup.

I = 2l :
n

S
EGpb nhGwdhlywjh 2wppnid wddwl Ywd Gjuqiwb wywnpgnpn wp-
nwhwjinjwd wnblnklg syw, wwyw Ywpbh £ npwbu hwjwuwnbg-
qwd dwywpnwybtp plnnibtp wdpnng niuntiGwuhpynn dwiwbw-

Yw2powlh wduwywb dwywpnwyltph dhohGp: Un nbiwpnid hGnkip-
uh hwdwphgnid Gnuybwbiu Ywptih t Jbpgltp GnyGwbniG wdhuGbinh

Gwlwnnwybtinh dhehlp. ~
L:§-100%, (8.28)
npuinbn’ L -p ubignGuylnipjw dhohl hGnkpul k,

yi- 0 OnyGuwlniG jnipwpwlgynip woujw dwlwpnwyh dp-
ohl dténLpynLln,



y-n pnhwGnip dhohlp:

Gpt ybpglnud GO Gnwdjw dwiwlwlywzpowl, wwyw npwbiu hwp-
pbgwd dwywpnwy hwydwpyned G0 36-wdujw dwlwpnwyh dhohln
(V): Ujn nbwpntd hGntipuh hwdwphgnid GnuyOwbu wpbh b ybpgab
Onu)bGwbniG wdhuGbph dhohlp, wyuhbpl® Grwijw dwiwbwlwpow-
Gh nGwpnid” Gptip hntGdwp wahulbph, GpGp thGwnpdwplGtph dhohGp
L wy| G:

Ept nhGwdhywjh 2wppb ntbh qupqugdwl dhnned, www Shasl
ubignGuyhG wihph hwydwnytip whhpwdbywn t thwunmwgh nyjw) G-
pp Oowybp wylwbu, np hGwpwynp |hGh pwgwhwjnb] plGnhwGnep
nblntGgp: Yw hwdwn undnpwpwp nhdnd GG nhGwdhywjh wpph
JGpnitdwywb hwppbigdwlp:

ClUnhwlnip wbupny ubgnOwjbnipjwb hGnbGpuh hwywplydwl pw-
Owadlp Yuptbh t GEpYyuywglbp hbnlyw) inbupny®

I, :{zg—ﬂ ‘n: (8.29)

8.7. Uyunnnynnbywghw:
Nwpphl — NunpunGh hwjnwGhp

Pwqiwswth dwiwbwlwihlG wpptipp, npnbp wpwnwhwjnned GO
wpryntGpwjhl hwwnywbhh Ywhudwénipyntbp 06y Ywd dh pwlh
qnpénbwihl hwwnbwbhpG6phg, Yngynid GG nhGudhlywih Yuwwyg-
Jwé wppbip: YthGwdohywyh 2wpptiph Gwydwb hwdwp thnppwant)
pwnwyniupltph dbpnnh (®RU) Uhpwrniip sh wwhwbond nplk
GOopwnpnipjntl Owhubwywh nyjwGbph pwpfudwb optbpGtph dw-
uhG: Uwywylb nhGwdphywjh uwwygywd wnpptiph dwyiwl dwiw-
Gwy ®LU-p Yhpwnbint nbwpnid wbwnp L hwyyh welb] wynnynnt-
pwghwjh (wdwnnnbgptuhwih) weluwjnipynilp, npp hwadh sh wnel-
Uned dhwswih nhGudhluih 2wppbpp dwybihu, pwlgh npw wnyw-
JnipjnLlp Guwuwnnid £ nhunwplyynn unghw-inGunbuwywb Gplnyplt-
nh qupgwgiwl dhinndp dwiwbwyh ppwgpntd wytih hunwy wp-
wnwhwjwinbnih:

SGunbuwywb qnpéplpwgltiph nhGwdhywih 2wppbph dwlwnp-
nwyGtph, hwwnywwtu dninhy nwuwynpjwdébbph dhol qnynipynch
niGh thnfuwnwpd Ywuw: UG hwpdwnp £ GEpYuwywglb) YnnbywghnG
thnfuywiujuoénipywl wbupnd’ yy,y5,y3,..,¥, 2wnph L wyn Gniyl

awnph’ dwiwlwlh h Shwynpny nBNWWNGUWS Y1, Y2 e Vi
dwlwpnwybbph dhol: L-h dwiwlwywjhG inbnwithnfuncdp Ynsyned £



nbtinwawnd, huy hGpp” Ywuwh Gplbnypp” wywnnynebywghuw:

Ugwnnynrtigwghnt thnpuywujwénipynilp hwnwwbu twlywl k
nhOwdhuwh 2wpph hwenpnnn L Gwfunpnnn dwiwpnwyGtph dhob:
Lwlh np dwpbdwunhywlywb Jhdwlwagnnipjwl nwuwlwb dGpnnbt-
pp Yppwebih G0 0hwyl wjGwhuph nbwpbpnud, Gpp 2wpph wnwGédhb
wlnwalbpl woywiu GG ppwphg, wwyw 0h pwOh thnfujuwwwygywsd
nhGwdhywjh 2wpptph ybppneénipjwl nbwpnid Juplnp £ npnpbg
wywnnynrntpwghwih wrluwynipjntGb nt wunhdwn:

Swpptpnid G0 wwnnynnbjwghwjh Gpynt nGuwy.

w) uGY Ywd wybih thnihnfuwywbGbph nhnwpydwb wywnnynnk-

pwghw,

p) ufuwGtph Ywd nptlnhg 2GnnudGbph wywnnynetjwghw:

dGpohOhu wnbwynipynilp hwGqbiglnud t nGgpGuhwih qnpéwyhg-
GGph dhohlG pwnwyniuwyhG ufuwih wpdbpltph wndwwniwbnp: “Yw,
hn htpphG, ndywpbtiglnud £ nbgpGupwjh qnpéwyhgbtiph Juwinwhb-
thnipjw b dhowlwyptiph Ywrnignidp b Gowbwlwihnipjwl unnignidp:

Udunynetipwghwl swihyned b ng wwpptpwywb (ng ghliwihb)
wywnnynrntywghwjh gnpswlgh oqlnipjwdp: UjG Ywpnn £ hwqwpy-
yGp ng dhwyl hwplwl dwywpnwybtph, wuhlpl® dwiwlwyh dGYy
Uhwynpny wnbnwwpdwd, wylk dwiwlwyh guwllwgwd pyny (L)
Uhwynpltpnd wnbnwwnpdjwé dwlhwpnwyltph dhol: Un wnbnw-
wndp, npp Yngynud b dwdwbwyh pwq, npnznid £ Gub wywmnynnt-
pwghwjh qnpéwygh Ywpgp. wnwohl L=1, Gpypnpn’ L=2 L wy|G:

IGunwagnuninipjwl hwdwp wnwyb] 466 hGuinwppppnipynia t Gep-
Jujwglnid wnwohb Yuwngh ng ghylwyhG gnpéwlgh hwadwnlp, pw-
Gph np Jbppnénipjwlb wprynibpbtiph waklwitd wn@wwnnudbbpp h
hwjwn G0 quihu wpph uygpbwywh (yy) L dwdwbwyh vy dhwynpny
nbinwwndywé (s Ywi yiq) dwlwpnuybtnh dhol gnynipynil nibb-
gnn UnnGywghwjh hwdwn: SYw| nbwpntd wdunnynebywghwih
anpéwyhgp Yuwnbih t G6pyuywglty qnuyquiyht qéwihl Ywwh Ynnb-
pwghwjh gnpéwlgh dhongny.

Yi Y1 =Yt Vi
r, = 5, o, , (8.30)
t t+1
npwntin’ Oy, - GL oy, D hwiwwwuwnwufuwbwpwp, y; b yuq 2uppb-
nh dhohl pwnwyniuwjhb 2GnndbGpa GG:
Epti 2wnph Ytinght (ya) L wnwehl (y4) dwlwnpnwyltinh wndtiplt-

nh wwpptipnipynilp thnpp £, www wnbnwwpddws wnpp sh Yuwp-
Swlnid, wjlb Yunbih b wywjdwlwlwbnptb (pwglb), pGnnlGbing, np

Yo = yi: Un nbiwpnid yy =Yy b 6y =6, ., pwlh np npwlp hwp-
qwnyynid GG dplhnuyb pwpph hwdwp:




Wuwhuh thnfuwphGnudhg hGwnn wywmnynntiywghwih qgnpéwygh
hwqwnyowl pwlwélp Yplnnibh hbnbyjw)] inbupp

YV =G (8.30.1)
Gyt
Yu®
DN T i (8.30.2)

° Zyt2 _n(yt)z

NunciOwuhpynn nhOwdhlywjh 2wnppnid wwnnynebjwghwih wne-
yuwjnipjwl Y pwgwluwynipjwl dwuhl hGunbnipintd Yuwnwnbint
hwidwp wywnnynebywghwih gnpéwyhgltph thwuwnwgh wndtiplbpp
hwitdwwnnd G0 wnyniuwlwihG (Yphnpywywb) wndbplbph hGn®
Gowlwywipnipjwlb 5 Ywd 1%-wlng dwlwpnwyh hwdwnp (Qupph
Owywpnwylbtph wolwhunipjwl dwuphlG gpnjuywl Jwpywéh po-
nnLodwl nGwpnid” ufuwip pnyp Lwpnt hwwbGwywbnipjwa):

Bpt wywnnynntpjwghwih thwuwnwgh wnpdtpp thnpp £ wnjniuw-
YWIGHG (Fap < Fawny). W witinlnnbywghush puigwluwnLpiwt
qunlwép plnniGynid £, huly Gpp rag > fawny, Gzwlwynid £ nhGwdh-
Yuwyh 2wnpnid wriw £ wdinnynebgwghwo:

Udwnnynrtpywghwb thnppwglbint hwdwp Yhpwnnid GG wwpptn
dtpnnGGp, npnOg hwdwpw pb pninph Gwywwnwyp uygpbGwyw
njwibGbphg hhdOwywh dhinnwdp (npkOnp) pwgwnb O k:

Unwyt| nwpwéJwsdp YwupphG-Ninpunth hwynwbhG £, npp hw;-
qupyyned £ hbnlyw| pwbwélny.

npubin’ e =y, -y :

Uju hwyinwbhzh Yhpwrenipjwb nGuwywb hhdGwdnpndp wywydw-
Gwynpqwé £ wjG hwbGqudwbpnd, np nhGwdhlywih 2wppbpnid hGs-
wbu nhinwnpyniibtipp, wybwbu b npwbghg tinwdé 2tinnudGtpp pwpfu-
Jwé 60 dwiwlwlwqgpuywb hwonpnwywbnipjwdp: CGnniGGny, np
dwlywpnuwybbpp 2GnnudbGGpp dhinnudhg (wjuwbiu Ynsywé dhwgnnn-
Otpp) wwuwnwhwlywb GG, 0-4 dhowlwypnid pGywéd d-h Grwlwynt-
pjntGbGnpp dhawn £ dnunn Y hGGG 2-hG: Gpb wywnnynebywghwl npw-
Yk, wyw d < 2, tpb pwgwuwlwl® -2<d<4:

Gwnbwpwp, pun hwjnwbh2h unwgdwéd qhwhwnwywbaBpp ng
pb YGwnwjhh GG (puwn YGuntph), wy dshowwypwihG: Ywbg wndtip-



GGpp Gowlwywhnipjwl Gpbp dwhwpnwybtph (¢=0.01, a=0.025 L
a=0.05) hwdwnp pbpwé GG hwwnniy wnyniuwyGGpnd™ hwpyh wnlb-
LnY nhwwpynidGtiph phyp:

Qnjnipjntl niOGG dh wpp dGpnnOGp nhGwdhywih 2wppbpnud
wywnnynrbjwghwb (wwmnntgpbupwjh) thnppwglbint jwd pwgw-
nbnt hwdwp: HYwlp 66 w) cwiwbwyh™ npwbu [pwgnighs gnpénd,
GGpwndw dGpnnp, p) hwonpnwlwl wnwppbpnipniGGbph dGpnnp,
q) wywnnnbtgntiuhnb dLwihnfuniibGbph OGpnnp:

8.8. NthGwdhywyh wppbiph Ynetigwghwh

Gplnyph pun dwdiwlwyh qupgugdwl ntuntdbwuhpnepjwlb hw-
dwn, GppGdl hwpy t hGnud qGwhwwnt] nmwppbp pndwlnwynepncl
nLObignn, uwlw)b dhyjwlg hbn Yuwwygywé, tpynt Ywd wybiih np-
Gudhywih 2wpptiph dwywpnwyGtph thnthnfunipywb dhole Gnwé
thnfuywfujwénipjwl wunhdwlp: Wn fulnhpp (neéynud £ nhGuwdp-
uwjh 2wppbph dwywpnwybtph YyneGiwynpdwd, wnptlnhg™ thwunw-
gh dwlwpnwybtph GnnudGbph  Ynebiwydnpdwl, hwonpnwywb
wnwppbipnipyncGGtiph YneGiwynpdw (wyuhlpG™ YneGywghwih gn)-
qwjhb gnpéwygh hw2Jwpyiwb swlwwwphny) dGpnnltpny:

1. MhOwdhwjh 2wpptiph dwwpnwyGtph YneGiwynpnudp dhwyb
wyl nbwpntd £ unnyq gnyg nwihu Yuwh funnipjwl wuwnhdwln
nhGwdhbuyh wpptiph dhol, Gpp npwlghg jnipwpwlgnipnid pw-
gwluwynid £ wywnnynnbpywghw:

Syjwy nbwpnid Ynebywghwjh anpéwyhgp hwydwpyyned b hbnb-
Jw] pwOwadlny.

r= Xi¥i — X 'Y ’ (831)
Oy ‘O,
npntin’ x-0 nhGwdhbuwyh gnpénGuyhb zwpph i-pn dwlwpnuy t,
yi-0" nhGwaplwyh wpmynitlpwjhl 2wpph i-pn dwywnpnwyp:

Ituinbwpwp, dhGsl nhGwdhyuwyh wpph YneGiwynpnedp (puwn dw-
Ywpnwybtnh), wbhpwdtwn £ unniglip wyinnynebywghwih welyw-
Jnipynibp uwi pwgwlwnipynibp pwpptiphg jnupwpwbginuph Geppn:
Cuwpptiphg nplt dGyp dwlwpnwybtpp dhole wynnynebywghwyh
wnywynipjwl nbwpnid wyl wbwnp t 4tpwgyh:

2. 3wppbgywé dwlywpnuwyltphg (nptinhg) tnwd 2tinnuuGhph
hwiwhwpwpbtpwygnipynilp: Uu dGpnnnd Ynnbiwydnpynid GG ns pb
dwlywpnwybbpp, wy wnpbnp wpwnwgninn™ hwppbigwé dwlwnp-
nwyltiph 2tnnudbtpp hwuwnwghlbiphg, wjuhOpl WGwgnpnujhG G6-
oncpynitbbtGpp: Wn Guwwnwynyg nhGwdhlywjh jnipwpwbsnip wppp



hwpptiglhnud G0 npnwyh (hptG plGnpnp) ybppnedwywb pwbGwdlng,
npwlhg htitnn® EdwhpphYy dwywpnuwybbphg hwinwd hwppbligwébtipnp

(wyuhlpl qunGnLd dy =x; — X;; d, =y, —V¥;) b, ybpowwbtiu, npnynud

hwdwnpyywé ptnnuibtph (de L dy) dhol Gnwé Ywwh funnipyniGh
puwn hGunlyw) pwlwadlh.

__ Xdcdy (8.32)

r = J
dxdy ,z d2X . z d2y

3. 3wonpnuwiywb wwpptpnipynlGbph hwiwhwpwptpwlygnepjnt-
Gp: UJwnnynntywghwih wqgntgnipynilp Junpbih b pwgwneb] jnipw-
pwlgnip dJwywpnwyhg hwbind Gpw Gwfunpn dwywpnuwyp, wy-
uhGpG qultiiny dwlwpnuyGtinh (y; - yiq) wwppbpnupniGatinp:

Swlpwhwynptb hbwn £ gnuyg g, np dwhwnpnwyGtphg npwig
wnwppbpnipyntGGGphlG wbgnd Yuwnwnbind® pwgwnynid b pOnhw-
Gnip dhuinnwdh wagnbignepintlp nmwnwGiwb ypw: COn npnud dwlwip-
nwyGtph puin ninhn q6h thnthnfunipjwb nbwpnid Ywnbh £ ynnk-
Lwgltip wnwehl wwnptipnipyniblbinp, puin n - pn upgh Ynph thn-
thnfunipjwlb nbwpnd” n-pn wwppbpnepyniGbbipp: SYwp nbwpnid
pwlwdlp YnLOGOw hGunlyw| nbupn.

ZAX‘AV

Maxay = , (8.33)
RSB

npnbin® Ay =X =X, Ay =Y; = Yi4:

8.9. Ywlfuwwnbtiudwl L hGunbpwynywghwih nmwppbpp

Unghw-inGunbuwlwb GpunyplGtph nhGwihlywih nuntdGwuppne-
0p, qupgqwgliwl hhdGwlwb nbGnbGgh L thnfujwfujwénipjwl dn-
nGlatph pwgwhwjinndlb nu pGnipwgpnedp hhdp GO unbnénid YwG-
fuwwnbuntdbbp hpwlwlwgltiny, wjuhlplt wnlnbuwywb Gplunyph
dwlywpnwyh wwwquw swihbpp npnGnt hwdwn:

Lwlfuwwnbudwb hwpgbnl wybih wpnhwywb G0 nwelnid hwn-
Jwuwbiu unghw-inbwunbuwlwa Gplnypbbph hwqwniwh L ybppnént-
pjwl dhowqquwjihl dGpnnupwlnipjullt wGgiwl wwjdwbbGpniy:
Lwlfuwwnbudwb dGpnnltph hwdwywpgnd Ywplnp wnbn G0 qpw-
nbglnud yhdwlwqpwywb dGpnnbtpp: bwlfuwnbudwl Yhpwenidp
GOopwnpnid £, np GwfuyhGnud (nhGwadhy pwpph GGpunwd) gnpénn
qunqwgiwl ophtwswihnipniip YuywhwwOyh Gwb Yubfuwwnbuynn
(htnwbOywpwyhl) wwwquynd, wjuhlped wylG hhiGJws b Epunpw-
wngwghwih  Jpw: Uwwqwjh hwdwp  Jwwwnpynn  Epunpw-



wnpywghw Ynsyned b hbnwblwpwht, huy wagyuihGp® hGnwnwpé:
Unynpwpwn, nhGwdhuih wnpptiph tpunpuwnpwghw  wubihu,
wybh hwdwfu hwulywbnud G0 hGrwOywnwjhb Epunpuwnpwghwa:

Uwwaquwjh ninnnipjwdp dhinndh nmwpwéiwl inbuwlwb hhdpp
unghwp-nGnbuwywb Gpunypbbph hwjwnbh hwwnynipntGa £, npp
Ynsynid £ pGtpghnGnupyntl: 360g nw k) hGwpwdnpnepyncl £ wnwihu
tp hwlbnt tnwé thnpuywuwénepynibbtipp hGswbiu nhGwdhywyh
2wnph dwywpnwybtiph, wlwbu t ap funtdp nhlwdhluwh Yuwwyg-
Jws pwpptiph dhol: Gpti nhGwdhywih wnppbtiph dwywpnwybtipp
hwiwnpbph (hwdtdwwbih) 60 L Yppwredt] £ dchwubwlwG dtpn-
nwpwbnepjnil, npwlg hhdw0 Yypw Yunpbih b unwbuwi 2w hntuwih
wlhuwwnbunidObp:

Epunpwwnpywghwih Yhpwenidp JulbfuwwnbGunidGbpnid hhdGynid
E hGnlw GwfuwnpywGGpp ypw.

e nwuntbbwuppynn  Gpunyph quwpqugnidp  wdpnnonipjwdp

ybpgpwé wtitnp t Gywpwanb) uwhndb (hwpp) Ynpny,

e Liplunyph wlgjuind L GGpyw qupqugdiwl plnhwGnip Gh-

nnidp swbwnp £ (npe thnthnfunepyntGGEp Ypp wwwquiyned:

Nppwl Ywnd bt punpuwnywghwih dwaytivnp, wjbpwlb wybih
hniuwlh L 8hpn (W0wgwéd hwjwuwn wywjdwbabpnid) wpryniGplbn
G0 wwihu YuwluwwnbGunidbbpp, pwbh np Jupd dwdwlwlywhwwn-
qwoénwd Gplnyph qupqugiwl wwydwbabpt nu npw nhGwahyuwjh
plnipp s60 hwuglnid wpwgq thnthnfudb:

Epunpwwnpywghw(’ pnhwlnp nbGupnyd Ywpbih £ wpunwhwy-
ki htnlyw| pwGwdlny.

YieT = f(be,aj)
npintbn’ y;,7- 0 uwlGuwwnbuynn dwlwpnwyb t,
yi - 0" Julbfuwwnbudnn 2wpph plpwghly dwlwpnwyp,
T -0 tpunpwwnpywghwjh dwaytwn,
a;- 0" nptilinh hwjwuwndwb wwpwibinnpp:

Qnpolwywlnud hwdwfu Yhpwreynd GG Epunpuwwnpwghwih
htwunlyw| wwppwlwb dGpnnbtpp. dhohl pwgwpdwly hwybjwadh,
wsah dhohl wbiwyh L tpunpwwnpywghw wppbpp’ puwnn  nplk
ybpnidwywb pwlwdlbh hwppbgiw hhowh puw:

UwlfuwwnbundG pun dhohl pwgwpdwy hwybtjwsh Yuwpnn
hpwywlwgyt| wjGwhuh nbGwptpniy, Gpp Yw JuinwhniepyniG, np pln-
hwlnip wnbGnbGgp qéwjhG £, wyuhlpl dGpnnp hhdGdwé £ dwywp-
nwyh hwjwuwpwswih thnthnfunipjwl dwuhl GGpwnpnipjwl Ypw
(hwjwuwpwswih wubiny” hwulwlnud G0 pwgwpdwly hwybjwadbpp
YuwyncbnepyniGp):

Stwmwpnpppnn nklnkGgp guwlywgwd t nwpbpyh hwdwp ybppne-



onnblO wpunwhwjnbine Guwwnwyny wlhpwdtin b qunbb] Shohl pw-
gwpdwly hwybjwap, L wjl hwonpnwlwlnpbl wybiwglb] 2wpph
yGpohl dwywpnwyht wjbpwl whqwy, nppwl ywpptpwpowbGGph
hwdwp t Epunpwwnpgwghwih Gapwpydnid pwppp, wjuhlpl puwn
htinlyw| pwlwdlh.

Vie=Yi+A-t, (8.34)

npintin® i, -p kpunpuiwnywghwih dwlywpnwya t,
(i+t) -0° wyn dwlhwpnwyh (wnpyw) hwdwnp,
i-0° nunudbwuhpdnn dwiwbwlwypowbh dtippohlG dwlwnp-

nwyh (nwpdw) hwiwpp, nph hwdwp hwdqupyyt b A -G,
t-0" wlbuwwnbudwb dwdiybwnd ,
A -0° GhohG pwgwpdwl hwybjwsp:

Ywlhuwwnbundl pun wah dhohlG nbdwh hpwywlwgynid £ wyb
dwdwlOwy, Gpp 2wpph pGnhwlnip dhwnnwdp pGnipwgpyned £ gnig-
swihh (kpuwnbbOghwy) Ynpny: SkGnkGgp qubbint hwdwp wbhpw-
dtipin £ npnptip wsh Ghohl gnpswyhgp, pwpdpwgnwdé tpuinpuwn-
pwghwjh dwdwlwywpowbhl hwiwwwwnwufuwb wunhwh, wy)-
uhOpl Yhpwnt] hGnlyw| pwlwdlp.

Viet =i K;, (8.35)
nputin’ y-0 nhGwdhbujh wnph ytpehl dwlwpnwyl t,
t— 0 Jwlfuwwnbudwl dwdybwnp,
Ko - 0" wh dhohlG qnpéwyhgp:

Sptilnh tpunpwwnywghwih nhunwpyqwé Gnwbwybbpp, wwnqg
(hGGnL hGwn dEYwntn, wnwyb] dnnwynp GG:

Lwlfuwwnbuliwh dGpnnlbphg wnwyb], wwpwéjwép wpblnh
yGpineéwywl wpnwhwjnnepnlG E: CGn npnd’ ncuncdGwuhpynn
dwiwlwywhwwndwéh uwhdwbbGbphg nnipu quint hwiwnp pwyw-
ywa £ wpnilwyt) dwdwlwyh (t) woywfu thnhnfuwywbh Gawbw-
YnipyntGGbpp: Ywluwwnbudwb wynwhup dninbignuip GGpwnpnid L,
np Gpunypp plGnipwagpnn dwlwpnwyh dténep)nilp dLlwydnpynid
pwadwphy gnpénGGtiph wgnbgnipjwh GGppn, pln npnud” hGupwynp
st wnwOdbwglb| npwbghg L ny dGyh wqnbgnipjnilp: Ujn wneniiny
qungqwgiwl pGpwgpp Yuwwynid t ns pb nplk npnpwyh qnpénGGEph,
wj| dwdwlwyh pGpwgph hbwn, wjuhbpd

y = f(t):

Epunpwwnywghwb hGwpwynpnepynib £ nnwihu unwGwine Yub-
fuwwnbudwl YGwnwihl Gwlwynepjnilbp: Qwuwmwgh nduwbbph L
Ywlfuwwnbudwb Yanmwiht qGwhwunwywbbtph hwdpGyanidp (npnlp
uinwgyti GG nbklnbGgp pGnipwgnnn Ynpbiph Epunpuwnpwghwih



Swlwwwphny), phs hwywlwlwa t: Un wywwndwneny b gwllugwé
yhdwlywqpwywb Jubfuwwnbunid dnunnwdnp £ Hpw hwdwnp £ Guw-
nwywhwpiwn £ npnztp Yuwluwnbudwb JuinwhGihnepywb dhow-
Ywjpn, nph dténLpyntlp npnygnid £ hbnbyw) pwlwadlny.
Yt ita 'Gyt )

nputin’ Oy, -G tiptlnh dhohl pwnwyniuwhl ufuw G t,

¥ 0" dwhwpnwyh hwzdunluih Gawbwynipynilp,

t,-0" Juwnwhtih dténipynilp:

NhGwihywjh 2wnppbph yGpniénipjwlb dwiwbwy Gppbdl hwpy k
thGnid npnztip mdyw 2wpph GGpunid qunbdnn wbhwjn dJwlwpnuy-
Gbpp, wyuhGpl Ywwwpbp hGnbpwynywghw: PGswbu L Epunpuwn-
pwghwl, hGnbpwnpwghwb Ywpnn £ Ywwnwnpyby dhohl pugwndwy
hwybiwah L dhohl wdh nbdwh hhdwb ypw' ybpncéwlywb hwnpbig-
dwh oqlnipjwdp:

hGunGpwnywghwjh nbwpnid Ghpwnpynid E, np n’s pwgwhwjwn-
qwo dhwnnedp, ns b npw plnypp s6G Ypb) kwlywb hnthnfunepyniGGtn
wyl dwiwlwywhwwnywdény, nph dwywpnwyp (Gwlwpnwylbpp)
utiq hwjwinGp s6G:
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hLaGLULEN

9.1. SGwntuwlywa hGnbpubtiph nwuwlwnpgnLdp

hGnbtipup (wwinhGEpGh pwn E, npG ntGh 6h pwbh Gawbwynipnc.
«gnighs», «gnigwlwl», «gnigulwaqhp»: hGnGpup hwpwptpwyw
gnigwlhy t, npp pOGnipwgpnid £ nwuntdGwuppynn Gplnyph d6-
onipjntGbbph  hwpwpGpwygnepntp  dwdwGwyh, wnwpwénipjw
utip Ywd nput swihwbhph hwibtdwwmnigjnlp gwllywgwdé swhw-
Gdneph hGwn (W wh, yubfuwwnbGuned, Gnpdwnhy b wy0):

Uhowgquwjhlb wypwyunhlwynid plnniGwé b hGnbipubbipp Gowlw-
Yt i L I ywjdwbwbhGpny (uhdyniGbpnd): «I» wnweny Gulwynid
G0 pGnhwnip, huy «i» nwend™ wOhwwnwlwh (GQwubwyh) hGntpu-
Gtpp: Ypwlp nunbygyned GG hGnbpuwynpynn gnigwbhyGEph inn-
nwwnwly wwjdwbwbhzny:

PwghuwjhG gnigwlh0tpp (npnlg hbn Junwpynod £ hwibdw-
nnipjntlp) ninbygynid GG «0», huly hwpybwnne (hwdtdwwnynn, pl-
pwghl) dwiwlwlwpowbh gnigwlhaGGpp’ «1» wwjdwbwbhyny:

hGnbpuwjhl dbpnnh oquwagnpéiwl dwiwlwy Yhpwnynid k
npnawyh nwnwihl Gwbwynwibbph hwdwlwpg, nph oqlniLpjwip
hlnbpultiph pwlwdlbph Ywrnigniip L gpwenidp nwnelnid £ hw-
Uhpa:

3ntpwpwlsjnip hGnGpuwynpynn gnigwbhy, nph dwlwpnwybs-
nph hwpwpbpwygnipjwdp pGnipwagpynud t hGnbpup, plnniGywé
Gawlwytb npnwyh wwretpny: Ujuwbu.

g-0° pnnupywd wpunwnpwlph Yuwd Judwnejwd wwnpwlpltinh
ndjw) nbuwyh pwlwyb £ (Swdwip) pGhntG wpunwhwjnnipjwip
(Gwywiwjhb gnigwlhy),

P-0" wpunwnpwlph Ywd wwpwlph dhwynph ghlp (npwlwywb
gnigwhy),

Z-n" wpunwnpwlOph dhwynph hGpGwpdbpp (npwywlwb gnigw-
Gh2),

t=T:q -0° nw| nbuwlyh wpunwnpwbph dhwynph wpunwnpnt-
pjwl ypw wfuwmnwdwdwbwyh (w2fuwnwbph) Swiuuntibbpp, wy-
uhlpl® wpwnwnpwlph dhwynph w2fuwwnwwnwpnipinibp (npwyw-
Ju gnigwlhy),

T-0° nmyw nmbGuwyh wpnwnpwbph wpnwnpnepjwb ypw dwiw-
Gwyph (w2fuwwnwbph) pGnhwlnip Swhuunwibbpp Ywd dtrGwpyne-



pjwl pwlynpbbinh pwpwlwyp, dhohlG gnigwlywyhb phdp, (Swyw-
LwjhG gnigwhy),

W = q:T-0° nfjw) nbuwlyh wpnwnpwlph pnnupynudp wfuw-
nwdwdiwbwyh dhwynph plGpwgpntd, wjuhlpl® wfuwwnwlph wp-
nwnpnnuywlnipjwl  dwywpnwyp  wpdtipwhl  wpunwhwjnnt-
pjwdp (npwlwlwh gnigwlhy),

V-0 dbY wofuwwnnnh wfuwwnwbph wpnwnpnquywbneg)niGa k
pltintlG wpwnwhwjnnigjwdp, Ywd dhwdnp dwdwlwynid pnnwpy-
dnn wpuwnpwlpp (npwywywb gnigwlhy),

F =zq-0° nyjw| mbuwyh wpunwnpwbph pGnhwGnup hGplbwndt-
pp, wjuhlpl® wyn wpunwnpwbph wpnwnpnepjwb ypw Junmwnpywé
npwiwlwb dwhuunwdbbpp (Swywjwihb gnigwbhy),

Q = pq -0° | inbuwyh pnqupyywéd wpnwnpwiph Yud Juw-
swnwd wwpwbpbbph pnhwlnip wpdtpp Jwd wwpwbpwpow-
Gwnnipynilbp (GwdwwyhG gnigwbhy):

Slunbuwluwb hGntipubtipp Yunbh b nwuwlywpagbip puin hbnbyw
hwwnywbh0Gph.

o Gplnypbtph pGngpydwb wuwnhdwh,
hwitdwwnidwb pwquyjh,

Lz2hnGtinh alh (swhwygbihnipjwb),
Ywnnigliwb wnbuph,
hGunwgnunipjwlb opjGlywinh plnyph,
hGunwagnunipjwb opjGyunh,
tinlntjpltiph Ywqah,

hwJwpyiwl dwiwlwlwpowbh:

Eum tGplnypltiph plngpyiwl wuwmhdwbh™ hGnbpultpp |hGnLd
G0 wOhwwnwlywh L withnth (pGnhwGnep): YGhwinwlywl hGnbipulb-
np plnipwgpnud GG Gplnyph dwywpnuwybbph hwpwpbpwygnt-
pjnLp puin hwiwygnipjwl wnwGhG twppbph: OphOwy™ wpunw-
npwlph wnwGdhl wnbuwybbph wpunwnpnipjwl dwyw|btph Ywd
njw| inbuwyh wpunwnpwbph Shwynph hGpGwnpdtph dwlwpnwy-
GGph hwpwpGpwygnipncln: Ydipngr hGnbipultipp pGnipwgpned GG
pwpn, 4h pwah” wadhowlywbnptl shwdwnpynn wnwpptp nbuwyh
Uhwynpltphg pwnugwé Gpunyph dwlwpnwybGbph  hwpw-
pGpwygnip)nilp: 6pb hGnbpultinp plnapynid GG pwnn Gplnypbbph
ns pnnp wnwippbipp, wyp Shwyl dh dwup, wwyw Ynsynid G0 fudpuypl
Gwa umphlnGpulbpn (ophGwy” wpunwnpwbph hahyulwb dwywih
hGnbpup Ywd wpunwnpnipjwl wrwbOdhG 6jnintph, qbh hGnbpup
puin ywnblwjhG b ng wwpblwjht wwypwbpbbph fudptiph):

Cuwn hwibdwwnwywb pwquwjh® hGnbGpulbpp Yupbih £ pwdwb
Gpynt fudph’™ nhwdhy (dwdwbwyuwyhh) L nwpwépwjh:



WGwihl htnbpultinp hwdwpytihu hwitdwwnid GGp hwyyb-
nnt dwdwbwlwpowbh gnigwbhbGpp Gwfunpn dwiwlwywnow-
Gh gnigwbhGGph hGwn (pwghu): Npwbu pwghu Ywpbih £ oqguwagnp-
66| Owb Yulfuwwnbuynn L wiwbwjhba gnigwhGbpp:

NhGwdhy hGnbpulbpp (hGnud 66 pwghuuyhl b pnpuywlw.

Swnwdpuwypli  hGnbpulbpp  Yhpweynid GG dhownwpwéw-
2nowlwihl hwibdwwnnep)ntGGGph hwdwp: Ywbp Yuplbnp nbp GG
fuwnnid  dhowqquihlG yphdwlwagpnipgnilnid®™ wwppbp GpypGbph
unghw(-nGnbuwlwb qupqugdwb gnigwbhbtpp hwdbiwwnthu:

Cuwn Y2hnlGtiph duh™ hGnbpultipp (hGnud GO AwuwnwnneG W hn-
infuwlwl Yohnbtinny:

Yuwfujwé Yurnigdwb inbuphg' wnwppbipnud G0 wgptiquunwihb L
uhohlb hGnbpulbtp:

Uhohl hnbpulibnn \hGnwd GG pwpwlwlwl W hupdnghpl.

CGnhwlnip hGnGpultph waopbiquinuypl inbupp inGintuwlywG
hGnbpultipnh hhoGwywG &ua k:

UhohG hOntpulbpp wéwlgywéd Gh, unwgynid GO wgpbquunw-
JhG hGnbpultiph dLwihnfunipjwl wpnynibpncd:

Cuwn htwnwgnuinpjwl opjtinp plnyph’ plnhwbnip hGntGpulbt-
np unnpwpwdwOynid 60 pwlwlhwlwl (Gwudw|wih() b npwlwlwl
gnigwbh0Gph:

hGnbpulbph wynwhuh pwdwbiwb hhdipnd pGUYws t hGnbpuw-
ynpynn dténipjwl nbupp:

Cuwn hGnwagnunpjwl opjtlwnp’ hGnbtipultipp (hOnwd G0 wyfuw-
uwlph  wpnwnpnnuwilpwlnepiwl, haplGwndbph, wpumwnnwlph
Phapluwlywl owyuwyp, wnwnpuwlph wpdbph L w)) G

Cuwn tipbnyyplbph Ywqih® wpwGdbwgyned G0 hGnbipulGph Gpynt
fudptin® Awutnwinnd (Shpudwé) Yuwaqdnd L hnhnfuwlwl waqdnd
hGnbGpulGtiph  wynwhuh pwdwlnudip Guwuwnid £ nhGwdhywyh
2wnph uhohb gnigwlh20tph Jtpiniénipjwlp:

Cuwn dwiwlwwpowlh hwwnpydwb hGnGpubtpp (hGnd GG
nwpblywl, trwduywluyhl, wiovwlwi . pwpwpwlywl

ShnbGuwywb hGntpultiph oqlnipjwip nuéyntd GO hGwnbywy
fulinhpbtipp.

e unghw-nOGnbuwywb Gpunyplbph nhGwadohywyh thnthnfune-

pjntbp tGpyne L wydbh dwiwbwywnowbbpney,

e Uhohl nlGunbuwlwb gnigwbhGbph nhGwdhlywjh thnthnfunt-

pynilp,

e wwppbp wnwpwdwpowbbtph gnigwbhyGbph  thnthnfudwG

hwpwpbpwygnipjnilp,

e gnigwlhGGph 0h nGuwyh thnithnfuntpjwb waqnbgnipjwl wu-



nhdwbh npnznidp Ynulbph nhGwdhywih Jpw,
e dwypnunbunbuwlywl gnigwbhpbtph wpdbpltph  JGpwhuw)-
Jupyp thwuwnwgh qltiphg hwdwnpbith qltiph:

9.2. UGhwwnwlwa L pnhwnup hGntpulGtip

1. UGhwwnwlwb hGnbpup undnpwlwl hwpwpbpuwlwb dGont-
pjntl £ Ywi nhOwdhywjh hwpwpbpwywb d6énipjnl, npp uwnwg-
ynud £ dhllnyb Gpbnyph wnwpptp dwywpnwyGtph hwpwpbpne-
pjwl wnpryntGpncy;

UGhwwnwywb hGnGpultpp nhGwdhywyh, wwbh Jwunwpdwd,
hwibiwwndwl hwpwptpwlwb dGénipjnibltn Ga:

SGnGuwywb ninnywénep)nibhg Ywhujwé™ (phGnud GG wpunw-
nnwph dhahyulywhb swywih, hGplwndtiph, qlh, w2luwwnwwnwnnt-
pjwl L wj| wihwwnwlwb hGnbpultin:

Uwpwpltiph $hghyulwb dwywih hlnbpup (i) hwawnpyyncd
t hbinlyw] pwGwdlng

o
iq % (9.1)

Ujn hGnbtipup gnug t wnwihu, pb pwlh wlquwd b wybjwgb| (ww-
Ywub]) pnnupyynn nplt wpunwnpwwnbuwyh wpnwnpnepynilp hwp-
ybwnne dwiwlwywpowlnid pwghuwjhbh hwdbdwunnipjwdp, Juwd
pwlh wninynu k£ Yuqind wpnwnpwph pnnuipydwb wsp (Gugnedp):

Npwbtu hwibtdwwmdwb pwqw Ywpnn G0 hwinbu qu| OGwb ww-
Gujhl (qye), GnpdwinhduyhG (qy,) Ywd Gdnipwh (g, ) wpdtipltnp:
Pwlwalp, (9.1) hwiwwwwnwufuwbwpwn, Ynbnnebh hbnlyw) inbupp

: G .
i, =——; 9.2
R ®:2)
; g .
iy =——; 9.3
-y (9:3)
=, (9.4)
a,

UnuyG uygpnibpny Ywrnigynid G0 Gwb wy| hGnbpulbipn:

Q0h wihwwnwlwh hGnGpup’
R
ip = — 9.5
P = by (9.5)

pGnipwagnpntd £ npnwyh wwpwbph qbh thnthnfuncpyntlGp hwaybnne
dwiwlwywnowlnid pwghuwihOh hwibdwunnipjwdp:



Upunwnpwbph dhwynph hGplwnpdtph wthwwnwlwb hGnbpup®
4

iz =Z—; (9.6)

gntjg bt wmwhu wpnwnpwlph dshwynph hGelwpdtph thnthnfunipyne-

Gp hwyybwnnt dwiwbwlwpowlnid” pwghuwjhGh hwdbGdwwnnepjwdp:

W uwwnwOph wpunwnpnnuywbnigintp (V) Jwpnn £ swhybi

Uhwynp dwiwlwyntd pnnwpyynn wpunwnpwlph pwbwyny (q)

Jwd dhwynp wpnwnpwbph ypw dwiuujwéd wpfuwnmwdwiwbwyny
(T): Wu nbwpntd Ywpbh t Yunnigh).

o wfuwwmwbph wpunwnpnnuywbnipjwb hGnGpup pGGnGG wp-

tnwhwjinnipjuip’
Vi %%
iy = v, T, T, (9.7)
o wfuwwmwlph wpunwnpnnuywbnipjwl hGnbGpup puwn wfuw-
tnwwnwnnipjwl’
.ot
=1 (9.8)
. 1
pwlh np V-t:1,V:T:

Uuwwnwlph wpunwnpnnwywlnipynibp pGnipwgnbine hwdwn
hwdwfu ogwnwagnpénd GG d6Y pwGynph wpnwnpwlph pnnwny-
Owl wihwwnwywb hGnbpup (wpdbpwiht wpnwhw)jnnipjwip)’

Wi _GiP . 9P
IW_WO_T'T_O’ (9.9)
npwinkn’ p-0 hwdwnnbih qhGG E:

(9.7) L (9.9) whhwwwywl hGnGpultpp gniyg GG wnwihu, phb
pwlh” whquwd E, hwydbnne dwdwbwlwynpowbh hwdbdwwnnepjwip,
utidwgt (thnppwgb]) wouwwnmwlph wpunwnpnnuywnipynlp pw-
ghuwjhbt dwidwbwywypowbniy:

Upwnwnpwlph wpdtiph (wwpwGpwnpowlwnnipjwl) wlhwwnw-
Yuwa pGnbpup gnuyg b nwihu, pb pwlh” wiquy £ hwyybwnnt dwiw-
Gwlwypowlnid thnithnfudb) nplt wwpwGph wpdtpp Ywd pwlp®
nnynu t Jugintd wwypwbph wpdtiph wép (GJwgnidp) pwghuw)hG
dwiwlwywpowbh hwibdwwnnipjwip: UG npnpynd £

9P+ .
= wlwaliny: 9.10
4 Podo g (910)

Pwlynplbtph pdwpwlwyh wlhwwnwlywl hGnbpup Yuwpbih
hwydwnpyb htnlyw| pwlwdlny.



L ER Ve
it T, " tag (9.11)

UntyG uygpnilpny Ywnbiph £ wwpqupwdt), pb hwpdbnnte dwiw-
OGwlwppowlnid pwlh® wlqwd t thnthnfuybp pwGynplbph pwpw-
Gwyp pwghuwihGh hwdbdwwnnepjwdp, Ywd pwbh wnnynu £ ugdnid
pwbynpltph pywpwlwyh waép (GJwgniip): OphGwly wwpwplh-
nh Jwdwrph ytpwpebpjw ndjwGepp pipdwé G0 wyniuwy 9.1-nud:

Uryntuwyh ingyuibbpny hwdwpydt] 66 wihwwnwlywb hGnbpu-
GGpp, npnGp GEpYwjwgywé GG 7-9 untbwybbpnud: dbpnténipynilp
gnug bt wwihu, np wybih wwn dtéwgb] G0 U wwpwGph qhGp
180%, P wwpwlph $hghlwywb dwywh hGnbipup® 142.82% L U
wwnpwlph wwpwbpwpowbwnnipjwl hGnbpup® 202.5%:

2. cGnhwlnip hGnbtpulbpp wrwyt) hwdwfu GO oquwagnpéynLd
inbunbuwghnwywb hwywpybbpnud: SGnbuwlywh tpbnyplbpp L
npwhg plnipwapnn gnigwlhz0bpp Yupnn GG |hO6] swihwygth’
plnhwGnep swih niGbgnn L whswihwygbiph:

Quithwygbih swywjwjhbt gnigwhyGEpp Yupbih b wGdhowlyw-
GnpGG gnudwnbl, huy wiswihwygbhGbpp® ns: UGswihwlygbih 6w-
Jwiwjhl gnigwlOhGtph withnth hGnbpuGtiph Yuwrnigdwl nbwpnid
wadhowywb gnudwpiwl wGhGwphOnepjwb hbGnbwGpny® plnhw-
Gnip hwGpwagnedwnltph unwgdwb hwiwp wbhpwdtwn £ nwpptp
nbGuwyh wpunwnpwipbbpp Yuwd wwpwbpbbpp Gwhuwwbu pbptg
swihwygtith wbuph, wjuhlpl® swihwygb wju Ywd wl swhwyg-
dwb gnpswyhglbph oqlnipjwdp™ npwbng huy wwwhnybiny hbunw-
qw gnuiwniwl b wdthnth hOnbGpuh Ywrnigdwl no hwqwnydwb
hGwpwynpnipjnilp:

Uuwhuny, wbswihwygbih dwywiwihl gnigwbhGEph wdthnth
hGnGpultiph Ywrnignudp wwhwbenid £ hwnniy Gnwbwybtph og-
twagnpéntd, npnlp L hGnbGpuwjhb dtpnnh wpwbdGwhwwnynipyncbh
GG: Un Yuwwwygnipjwdp b whswihwlygbih Swywiwjhbt gnigwbhy-
GGph wdthnth hGnGpuGtipp ng pb unynpwyw, wy hwnniy hwpwpt-
pwlwb aténipynlGhtin Ga:



Uryniuwly 9.1

Jwiwrjwdé wwpwlph pwlwyp L ghGp

Upwnw-
L‘uj“‘swjgwh" nnwtph dwSwnyws
pﬁ%wu% tdhwynnph wnpunwnpwph | UGhwnwlywb hGnbpultip
(hwq ghlip wndtipp (hwq. np. %
s oy | (nnwdwywG dhwdnn)
Uwpwlp hwdnn) Shwynp)
Gtinh Pwgqg.|3wpy. |Pwg.| 3wrd.| Puwq. Swipy. Upun.
ntuwl $hap-
dLutéLu- D ip=plql
Q [ 91 [ Po| Pt | Podo | P Lq el
i:7| 0
q qo
u 1 2 3 4 5 6 7=2:1 ] 8=4:3 | 9=6:5
u(ua) 400 | 450 | 20 36 8000 16200 | 112.5 180 202.5
P(ua) 350 | 500 | 36 32 12600 | 16000 | 142.6 | 88.89 | 126.98
Q(thwp) | 200 | 220 | 12 12 2400 2640 110 100 110
LOnwd. 23000 | 34840

Uryncuwy 9.1 (QupniGwynipyncb)

Jdwswnjwd wpunwnpuw- Jdwswnywd wnunw-
ph wpdtipp hwpytnnt npwlph wndtpp
dwiwbwywpowlnLy’ pwahuwjhG

pwghuwjhG qlGtipny igPodo & dwiwlwlwznowlnud’
(hwgq. dhwynn) q |p hwpybtiwnnt qGtipny
Poli (hwg. dhwinn)

P1%

10=2"3 11=7"5 12=6:7 13=4 1

u(yaq) 9000 9000 9000 14400
P(ya) 18000 18000 18000 11200
Q(ihwp) 2640 2640 2640 2400
LOnwd. 29640 29640 29640 28000

9.3. UgntiquuwyhG hGnbpuGtipp™ npwtiu hGnbpultiph
Owhubwywb dk

UgnGquunwjhl hntipup pwpn hwpwpbpwywb gnigwbhy £, npp
plnipwagpncd £ unghw-inGunbuwlwb GplnyplGph dhohG thnthnfunt-
pyntlp” Gepyuwywgwé whswihwygbih wnwnppbphg:

Ugptquwwn Gwlwynid £ gnudwpynn, gnidwpuwhG: hGnGpuh wyn
auh jnipwhwwnynepyniGb wyb £, np wgoptiquwnwjhbG wntupny whdh-



powywlnptl hwibdwwnyned 66 Gpyne hwdwbnib gnigwbhGGph gne-
Uwnbtpp: Ugptquwnwihb hGnbGpuh hwdwnphsp b hwjnwpwnpp Gpyne
uténipynLGOtph wpunwnpwibbph qnudwplbp GG: Ypwbghg ukyp
thnthnfudnid £ (hGnGpuwdnpdnn dGénipynch), huy dniup L hwdwph-
sned, W hwyinwpwinnid 0Gnid £ wbhnihnfu (hGnGpuh Y2hep):

blnbpuwynnynn dGonipyniG £ Yngdnid thnthnfudnn hwunlwGhyp
(wwpwbph qhlp, Jwdwnywd wwpwlpbtph pwlwyp L wyb): AI-
ntipup brpnp OGEnLp)nLh £, npp Ywwnwpnid £ hGnbpuwynpynn hwwn-
YwhbhpGtph hwdwswihbhnipjwb gnpéwlgh nbip:

UgnpGquwnwjhlG hGnbpultph Ywrnigdwl dGpnnhlwl Gwhuwnt-
untd £ unnpl pdwplyywé Gptip hwngbph wwwnwufuwGGGnp.

e n°n ubénpjnLlp whwp £ hGnbpuwdnpyh,

e puwn bplnyph nwpwubin mwpptph hGswhup® Juqoh wbwnp E

hwzqwnpyt hGnbpup,

e h"0sp whwnp £ dwnwjh npwtiu Yzhr' hGntipultinp hwaywnytihu:

UohnGEph plGunpnipyntlnd wlhpwdtwn £ nGwdwpyb) hGnlywg
YwlnOny. pwlwlwlwb gnigwlhyGtph hGnGpubtpp Jwrenigbihu
phGunpnud G0 pwghuwihb dwdwbwlwnpowbh Yohnlbnpp, huy npwlw-
Ywb gnigwbhaGtph nbwpnid” hwpdbnne dwiwbwlwnpowbhGp:

Lwnnigtilp wpunwnpwbph wpdtiph, wpunwnpwbph $hghlwywb
Swywyh L qbh hGnbpultipp: Upunwnpwlph wndtpp™ pGbnka wpunw-
hwjnnipjwip, wpnwnpwlpeh pwlwyh (g) L Gpw qlh (p) wpnw-
nnjw b L:

Upunwnpwlph wpdtpp Juwd wwpwbpwpowlwnenipjwlb hOnbip-

up (lpg) wpuwnpwlph® hwaytinnt (Zp1q1) L pwghuwjhl dwdiwlw-
Juwppowlh  wwpwbpwpowlwrenip)ntGlGbph Epoqo) hwpwpbipnt-

_ 2P, (9.12)

Y oo

Ujnwhuh hbGntpup gnyg t wwihu, pb hwpdtunnt dwiwlwyw-
2nowlnd wwpwlpwynpswlwnenipinitlp pwghuwht  dwiwlwlw-
2nowlh hwibdww pwOh® wlqwd b dkSwgbl (thnppwghbp), Ywad
pwlh® wnynu t Yugob] wwpwbpwppwlwnnipjwl wsdp (GYw-
qntip): Epti wpdtiph hGntipuh dGénLpinilhg hwhtilp 100% (lp,q-100),
www tnwpptpnepynilp gnyg £ wwihu, pt - pwghuwhth hwibdwwn
pwlh® wninynuny £ wdk] (GJwqb)) wpnwnpwlph wpdtpp hwaybunnt
dwiwbwywnpowlnud: hnbpuh hwdwphsh L hwjinnwpwph wnwppt-

nnipjnLlp’ Zp1q1— Zpoqo, plnipwagpnid £ wwypwbpwnowbwnnt-
pjwl swywih thnthnfunip)nilp (pwgwpdwl dbénipjwdp), L gnyg

pjnLG0 .



wnwihu, pb hwyybnnt dwdwbwywyppwlnid pwlh® npuwiwlwd
dhwynpny £ wybjwgbi (wwlwub]) wpnwnpwlph wpdtipp pwagh-
uwjhbh hwdbdww: Lnyb uygpnibpny’ hGnbpubtpp Yurenigynid GG
wyl gnigwlhGBph hwdwn, npnGp Gpyne wpunwnpphsGiph wpnw-
npywy G0, ophlwy  wpunwnpnipjwl Swfuptipp (zq), dwdwGwyh
Swhuup wpnwnpwlph wpwnwnpnepjwl Ypw (tg), hwiowfuwnb pbip-
pn (yn), wzuwwnwywndh $nbnp (FT) L wy b

Cun wryniuwly 9.1-h nywGbph npnptlp, ophlwly wpunw-
npwlph wnpdtiph hGntipup (wwpwlpwzpowlwnnipnilp)’

34840 o .
bq _m_1.51478 Ywd 151.5%:

3twnbwpwp, wpunwnpwbph wnpdtpp hwpybnne dwiwbwyw-
2nowlnd,  pwqghuwhlt  dwiwlwywypeowbh  hwdbdwwnnipjwdp,
wak| £ dnnwynpuwwbiu 1.5 wlquwd (wdp Ywqib) £ 151.5%): Upwnw-
npwlph wndbpp wybkjwgt| £ 51.5%-ny (151.5%-100%=51.5%) Jwd
11840 hwq. npwiwlwb dhwynnpny (34840-23000=11840n.0.):

Uwpwbpwnpowlwnenipjwl wnpdtipp whujwé t Gpyne qnpénl-
GGph thnthnfunipyncGGBphg” wpunwnpwlph pwOwyh L qOph: Un
wwwdwnny wbhpwdbn b Jurnigh $hghywywb swywih L qbp
wagnpbquunwjhl hGnbpulGbpp:

Upunnwnpuwlph $hahywlywl swywih hlntpup pwlwluywd gnt-
gwlhph hlntipul t, nph hGntpuwynpynn vténigntlp wpunwnpwd-
ph pwlwyh £ pGEnkG wpunwhwynnipjwdp, huly Yhep' qhGo E:

UgpGquunwjhl hGnbpup Ywrnigbihu wlhpwdtn £ nwpwutn
wpunwnpwwnbuwyobph wbswhwygbih pwlwybbpp pwqiwwwun-
Yt npwhg qbtipny: Uinwgywd wnwnwnnjwGbpp (wpdtplbpp) nwn-
Gnud GO swihwygtith, L hwpwpbpbind npwlp” Yupbih b unwOw
plnhwGnip hGnbpultipp:

Lwbh np $hahlwywb swdwih honbpup pwlwywywb gnigwbh-
2h hbnbipu E, www npwtu Y2hr Ybpglnud 66 pwghuwjhb dwiwbw-
Yuwpowbh ghGp: Un nGwpnid hGntpup YnlGGhw hGinbyw) nbupp

ly = 2P0 (9.13)
Z JoPo

npwntin® Ynunnpwyh hwdwppsp wwydwbwlwb dGénpjntd £, npp
gnug t wwihu, pb nppw Y hGh wwypwbpwpowbwrenip)nilp pGpw-
ghy dwiwlwlwpowlnid, ywjydwlny, np juywhwwaytd pwghuw-
JhG dwiwlbwywypowbh dwlwpnwyh qbtpp, huy hwjnwpwnpp WYw-
pntbwynud £ pwghuwhl dwdwlwywpowbh thwunnwgh wwpw-
pwonpowbwnenipjnilp: Gpb nwunudGwuppdiwl opjtiywnp  wnrwhGdhh

abnGwpynipnch k, hGnbpup npnpynid £ pun pnnunpyynn wwpwlph



hwiowygnipjwl, huy Gpp wpryniGwpbpnepjwb §jnin £ puwn npwg
fudptph™ Jbppniénipjwl Guwwnwyhg Ywhudwé: Gpp niuncdbwupp-
dwa opjtlwnp nplk mwpwéwnowl k, hGnbpup hwdqwpydnid £ pun
npw dGnGwnynipyntGGEpnid pnnuipyynn wpwnwnpwbph:

dhghywywb swywih (9.13) hGnbpup gnyg bt wwiphu, pb pwlp®
wlquw £ oGSwgt) (thnppwgt)) wpunwnpwlph wpdtipp npw wpunw-
npnipjwl swywih wadh (Gjugiwb) nbwpnid, Ywd pwbh® winynu t
Ywquntd wpunwnpwlph wpdbph wép (GJwagnidp)” Ywiudwéd Shah-
Yuwywh dwywih thnthnfunipjwb wpnynilphg:

dhghywlwb swywh hGnbpuh hwdwphsh nL hwjinnwpwph nwp-

ptipncpyniGp’
Z q1p0 - Z QOpO 3

gnyg bt wwihu, pb hGswt"u t thinthnfudt] wwpwlpwynowbwnnt-
pjntlip pwgwpdwly wpnwhwjnnipjwip” h hwohy Jwdwnjwéd ww-
pwhplbph $hghywywb Swywih wdh (GYuqgiwh): Upnwnpwlph
qlh thnthnfunepynilGp hwzybinnne dwdwOwwpowlned, pwghuwjh-
Gh hbwn hwibdwwnwé, sh wagnnid hGnbpup dGéncpjwl Ypw:

hGntpuph hwqwpyiwbt hwdwp oquytlp wrnyniuwly 9.1-h
njw bGtiphg.

29640
9 23000

Lowbwynid t, hwpdbnne dwdwlwywpowlnid wpunwnpwbph
wndtipp pwghuwihbh hwdbdwwnnipjwdp wybjwgt] £ 1.29 wOquy,
Jwd wpdbiph wdp Yuqub) £ 128.87%:

hGntpuh hwiwphsh L hwynwpwph wnwppbpnipinip (29640-
23000=6640 hwgq. npwiwywb dhwynp) Grwlwynd k, np wpwnw-
npwlph 6wdwih 28.87%-nd wybiwbwint hwyhlG (128.87%-
100%=28.87%) wpwnwnpwlph wpdtipp pwgwpdwly wnpunwhwjwnnt-
pjwilp wybjwgt| £t 6640 hwq. npwdwywb Shwynnpny:

Qbh pGntpup. Cniywjwywl nbunbunipjwl wwydwbbabpnd wnp-
dtignyiwl wrwyb| nwpwdjwd gnigwlhy hwlnhuwgnn qbh wagptb-
qwuwwjhG hnGpup Ywrnigbihu® GiGnud GG GnuyG Gwfuwnpyw0Gphg,
hGs L wpnwnpwlph Shahywlywh swywih hnbipup Ywenighijhu:

QGh hOnbpup npwlwywh gnigwbh2h hlnbpu t: PGnbpuwynp-
ynn dténipntlp wwpwbph gh0b £ Gpp wbwnp b qglwhwwnb] dhw)
qlGph thnthnfuncpynilp, uwdwedwé wwpwlpltinh pwlwyp (hGnbp-
up Y2hrGtipp) Yybpgynid £ nplk hwunmwnniG® unynpwpwn plGpwghy
dwiwlwywnpowbh dwlwpnuwyny: Pwgliwwwwnnytiny wuwpwbph
dhwynph ghlp npw pwlwyny, unwbnid GG dG&nLp)nLl, npp Yupnn
£ gnudwpyby, pGn npnd” nu Gyneu GnyGuGdwb dGénepyniGlEph hGwn

I =1.2887 LJwd 128.87%:



swithwygtith gnigwlihy t:
QGh plnhwlnip hGnbipup wapbqwunwjhl wntupny npnpyned k hb-
nlyw| pwlwdlny.

. (9.14)
01
> ol 2. Pyl

Syjw| hGnbpuh hwdwphsnd hwpgbnne  dwiwbGwywnpowbh
thwuwtwgh wwpwbpw2npowlwrenepintGb £, huy hwyjnwpwpnod® d6-
onipnih £, npp gnyg £ wwihu, pb nppw”a YihGep wwydwGwywb
wwnwbpwnpowlwnrnipintbp plbpwghy dwidwlbwlwypowlbnul, bph
qUtpp wwhwwbybhl pwghuwht dwywpnwynwd: hGnGpup gnuyg &
nwihu, pb pwlbh wlqwy Ywd pwbh wnnynuny £ dtdwgt) (thnppw-
gti|) wpunwnpwbph wndtipp qbh thnthnfunipjwb htinbwGpny:

Swdwphsh L hwynwpwph nwppbpnepynclp’

2. P11 — 2 Pl
gnug £t wwihu, pb npwiwlywb pwbh dhwynpny k£ thnithnfudbp wp-
nwnpwlph wpdtpp q0h wsh (GJwqiwb) wpnynibpnid: b nbw”™ wp-
nwnpynn wpunwnpwOph pwlwyh thnithnfunepynilGp hwpybunne dw-
Owlwywppowlnil, pwghuwihOh hwdibdww, hGnbpuh dhénipjw
Unw sh wannti:
OphGwy™ npnGGp qbh hGnGpup®™ 9.1 wnyniuwyh nyjwGGpny.

34840 o/ .
l = 59640 =1.1754 Yw\ 117.54%:

Ujuwhuny, puwnn Gpbp wwypwlbpwwnbuwybbph, Jwdwnjwd ww-
pwbpltiph ghGp dhohGnud wak) £ 1.1754 wlgqwl (Ywd qbh wdp
Jwqub| t 117.5%): QGh 17.54%-ny wadh wprynctlpnid (117.54%-
100%) hwpdbunnt dwiwlwywypowlnd uwwnennbbpp Jownby GO
5200 hwgq. npwiwlwb dhwynpny wybih, pwl pwghuwihl dwiow-
Gwlwnowlniy (34840-29640):

hGswtu G246 £, wpunmwnpwlph wpdtph hGnbpup YwptGih t GGp-
Yuywglb] npwbiu wpnwnpwlph pwlwyh b npw qlGh wpwnwnpjw:
Lowl Yww gnynipynil nbh Gl wpdtph, $hahyuywb dwywih L
qlh hGnbpultiph dhol..

log =llq (9.15)
yua’

2. P4a; _ 2. Pd; ) 2. APo (9.16)
2 Podo 2 Pods D 9oPo



Snipwpwbgjnip honbpu-pwgiwwwwnyhsh hwiwphsh L hwjnw-
pwnph wwpptipnipyntlb wpnwhwjnnud £ plGnhwlnip pugupdwy
hwybwsh wpdtpp nplt gnpénbh wgnbtignipjwb Geppn: Ujn twnppb-
npnipjntbGGph hwbpwhwqwywb gnidwpp hwjwuwp £ wwypwbph
wpdtiph hGnbpuh hwiwnppsh L hwjnmwpwph twpptpnepjwanp.

(Z q.P1 - Z poQ1)+ (Z qiPo — z po%): Z PQs — Z Podo (9.17)

(9.16) pwlwdlh wwppbpnipntGbbpp nbnh GG nlGGGned wyb
nbwpbpnid, Gpp dwlwiwjhG gnigwlhzh hlnbpup hwzdwnytihu
Uz2hnGGpp $hpudwé GO pwghuwjhl dwiwbwlywnowbh dwywpnuw-
ynd, huy npwywlwb gnigwlhGtph hGnbpubtipp Ywenigbihu® hwp-
JGunnt dwiwlbwywnpowbh:

OphGwy™ npnGhp wnpdtph hGnbGpup 9.1 wnynuwyh nyjw G-
nny: Unpdtiph hGntipup npnznd GGp (9.15) pwlwdlny’

1.2887 x 1.1754=1.5148 Jwu 151.48%, hul wjn nwppbpnipjw
hwipwhw?qwywb gnidwpp npnagnd k (9.17) pwlwdliny, npp hw-
Jwuwp t 11840 (5200+6640) hwq. npwiwlwb Shwynph:

Ujp gnigwlhpbtiph plnhwGnip hGnbpubGbph pwGwélbph oGybw-
pwOnidp GEpywjwgywé G0 wnyniuwy 9.2-nLd:



Uryniuwly 9.2

LGnhwlnLp hantpultph hw2qwnpyiwb hhdGwlwb pwlwélbpp

h°Gs k gnuyg
h°Gs k gnuyg nub hu b
Léﬁqllju- 3wy u‘uJ' h® Uztgmjg tnwihu mﬁﬁhuggngﬁm hliujl[?hzh hh
nLip hlintpup ' wjwnwnpw
pwﬁwdhn lhn%lw?u_m L lmjunpﬁnn[]-
pjnLlp
u 1 2 4
Lwlh” whqwd k thn-
Lhnl'uqb Lunmwnnquuﬁ- R
Upunw- w 6w- | Rwlh” ninynuny k£ |RwGh® mnlmun
ngEh LUL thon Eutaw% lhmhnrutlgth t thndhinfuyt
wpnntbpniy, Yuw wnunwnnw wpuwnpw
YulwG _2GPo. gwﬁhl mnlmutlawq- uTndng ngj ur11ndbn|5]rg1
Swjwih| 9 Xqgpg Uk wpwnwnpwlp Swuwy| dw ujlﬁ dwG
hGntp- wndtiph wa (EIL{Lu- LhnLhnI'uanJLuﬂ (GJwqiw)
up qntip) dhgh qu4LulZ| wnnyntOpntd wpnyntbpniyd
Swywih mhnru
nbwpncd
Pwbh” whquw k thn-
lhnl'ullquLuEmLuq] 'EJ%‘EJ“WG
npwlph wpdbpp qGh | LwGh” tninynuny £ qun ny t
agh 5 lhnLhnEuﬂw%Lun nLl- thnthnfuybig mhnr'?ulbL
L %‘éun‘d”ﬁuﬁ%é‘ “lpdtmnqdn | wnmunnuieh
up P~ Spoa wnunw v L mﬂm,ﬁ-ﬁlﬁu Lundbpn C'%
dt r]h Luﬁ adw nLLi ) wpnnyniOpntd
P nlﬁuq n nrynLip (quqdwg)
ﬂ wpntd wpryntbpnid
Pwlh” whquwd t wsk ewih” B
Upwnw- 0w nuiaw-
FLUGQFI an(LnlLlur}%uJL oh QuLjudElljh (Eulﬂﬁrwﬂt L|uJE| qugnqt
wndtip wndGpp, Ywd pwlh® L % lh (DL{
ww- wnynu £ Juqgobg LunLLnuumnuJ P Luﬁq L wrygw
pupuw- P19 wnmwnnwg ndtipp nnwlph wndtipp
N == hwpybunnt hwybGunnt
now- | pq = 'y “ dtiph w D dwiGwlyuw- duiw-
wnnt- Po% (4Jwgniip)
2nowlniy” pw- | Gulwpppwlnud’
p&wh[]) zlLI{bLnnL chludleu- qhuwhG wghuwhGh
fl B pwqf]ﬂ%lujjh[r]]rh hwibkiwwnnipjwip ﬁwgbljul;mm-
hwdibdwunntpjwip Pjuup
Pwdh” Lququj L thn-
thntuyt L
wnuwnpwlp Pwdp®
wnmwnnmpjwﬁ Lu|'u Snwﬂwluuﬂ
Shap- PQ wpunwny g Pwbh” winynuny t wynpny t
G éwllwth thn wh thnihnfuytiy nthnfuyp
Yulyw wpryntbpntd, L|Lu LunLnqumuJGph wpuwnpwph
Swywih _ 20Z 31 wnnynu t YJwq- gmwr}nmpjwﬁ wpuwnpnipjwa
hGntip- | _Zqiz ljnL wnunwnpwbp Fu wfupp’ npw CsLurupn wnuw-
0<0 Lunmumnmpjujﬁ 6w wnpunwnpnipjwl JLuEl
up ptiph wytiwgnudp | dwlwih Lhng1 fu- wih
(LqLul{LuubgnLLi Jwl wpryntbpnid Lideu wh
wpunwnpnLp) (lthnLué;L]LuG)
ibhqhuwuwﬁ éwtlwth wpryntbpntd

hbmhwﬁpnq




u 1 2 3 4
Pwlh wlquwy k
R euti
pjwl Swfupp’ wp- | Lwlh” minynuny nwawluo
dhwynpny t
) nwnpwaph hGpluwp- thnihnfuyb
Upuw thnthnfuyb
dtiph thnthnfudw wnpunwnpwlph
nnwph >7.q wnnwnpntpjwi
_ &AM wpryntlpnid, Ywd wpunwnpnipjw N
hGpOwp-| L,=—— A . Swiupp’ wpnw-
dtiph Zzoql pwlh® ninynu £ Yug- Swfupp’ Gpw wiph
L Uncd wpunwnpwlph | hGpGwnpdtiph thn- nuhe
hlnbpup _| hGplwndtiph
wnwnwnpnipjw thnfudw wpnyntG
wybwgdiwh
Swiupbinh wybjwgnt- pntd (hobigduwt)
Up (Wwywubigniip) whmnLGonLd
hGpGuindtiph tnifinfu- e
Owl wpnyntGpnid
Lwlh” whqu k wsk| Pwbh” npw-
(0Jwqh]) wpunw- Jwywb dhwyn-
npwlph wpwnwnpni- | Lwbh® winynunyd £ | pnd £ wybjwgb
Ununw- pjwl Swiupp Ywi  fwybjwgt) (Wwlyw-|  (wwywub)
puw o
L pwlh” mnynu t Ywg- | ubip) wpinnwnpwi- | wpnwnpwlph
n Z Untd wpinwnpwlph | ph wpnwnpne- | wpinwnpnipjw
P |y 25 i 0o Swhupp h
swiu- | Sz wnuwnpnLpjw pjwl Swfupp wiupp hwg-
b Swfuptinh hwytwnnt dwiw- yLwnnt
hEF bn u wybiwgniip GuywpowlnLd’ dwiwbwlyw-
eyl (Wwlywubgniip) hwy-| pwghuwjhGh hw- 2nowlnid’
ybwnnt dwiwlwlwyp-| dGdwwnnipjudp pwghuwjhbh
pwlnLd’ pwghuwjhbh hwibiw-
hwibdwwnnipjwip wnnLpjwip
Pwlh” whqwy k
thnthnfuyb| wpunw-
npwlph wpnwnpnt- Lwabh”
pjwl ypw dwiwbwyh dwnn/dwiny t
Swfuup, wpwnw- Pwbh” winynuny t wybjwgkip
nnnipjwl dwywih thnthnfudtip (wwhwuby)
Upwnw- thnthnfudwl wpryncG- | wpnwnpwph wnuwnpwlph
npwlph pnty, Ywd pwGh nn- | wpnwnpnipjwl | wpunwnpnepjwl
$hahyw- _ Z(hto Ynu £ wqgincd Ypw dwiwlwyh |[ypw dwiwbwlyh
LwG T >t wnpwnwnpwaph Swiuup, Gpw | Swhuup” wpunw-
Swywih wpunwnpnipjwl ypw | wpunwnpnepjwb npwlph wp-
hGntipup dwiwlwyh dwfuuh Swdwih wnwnnnipjwl
wybwgniip thnthnfudwG Swywih db-
(Wwywubgnedp) Gpw wpnyntlpnid Swgiwl
wpunwnpnipjw (thnppwgiw)
dhahuhwh swywih wpryntlpntd
thnthnfudw

hGunlwbpny




u 1 2 3 4
Uz fuw-
nwlph Pwlh” whqwy k UtkGnwah
wnunw- St utéwgtb| (thnp- PwOh” winynuny k| wpfuwwnwbph
npnnuw- | = nwglb|) waluwwnwbphl  dnthinfuyby Swfuuh
YywGnt- 211% wnwnwnpnnwlywant- wfuwwnwbph inbunbudwb
pjwa pynilp, Ywd pwlh® | wpnwnpnquyw- | (gEpwéwtuu)
hGnGpup wnynu £ Yuginid Gnipynclp pwgwndwy
puwn wfuwwnwbph hobi- | hwpybwnnt dwiw- | swihp” uwywé
wRfuw- gntip hwpybuinnt Owywpowlnid® | Gpw wpunwnpn-
nwlph dwiwlwlwppwlnid’|  pwghuwjhGh nwywbnpjwb
6wfu- pwahuwjhbh hw- | hwdGdwwnnipjwdp | wéh (GJwgquwh)
unLu- uGdwwnnipjwip hGwn
Gtiph
fonile, St Puih’
n | dwiwlw - w
Upinu- Swhuub Qwﬂ]hnq‘fn”rﬂﬂgfq El Swpn/dwiny t
npwiph wpunwnpwlph wnp- dwowtwyh wybjwgt)
wnunw- =Zt1¢h nwnpnipjwl Upw, Swiuup wnunw- (ywywuby)
npnL- tq tyq Ywd pwbh”™ tinynu £ npwiph wnwnwnpwGph
B 040 Jwaqund wpunw- wnwnnLpyw wpwnwnpnepjw
nw dw- npwlph wpwnwinnnt- | gy unn Unw Swfuup
dwawlh pjwl ypw dwdwbwyh dwdwlwlw- hwpyGwnnt dw-
Swhuu owfuuh wybkwgniip Jpowtnud’ Owlwyw-
hanbpup (ywywubignLop) plughuwjhGh 2nowlnd
hwpybunnt huwdbdwinnt- pwqghuwjhGh
dwiwlwlwnow- K] wiGdwwnnt-
GnLd” pwghuwjhGh pjuup pjwip:
hwdbdwwnnipjwdp

9.4. UhohG hGnbipuGtin

UjGwhuh nbwptipnud, Gpp wew wnbnGlwwdnipnibp pwdwnpwn
st pOnhwOnp wgpbquuwihb hGntpultph hwdwpydwb hwdwp,
yhdwlwanpnipyntlnid Yhpwredned £ hGnbpubtph hwadqwnydwb wy’
Y2nywé vhohl hGnbipultiph hwyJwpyiwb Gnwlwyp:

Ujuwbu, Gpp pwgwluwynd G0 ndyuilGbpp qGGph JGpwptpjwy,
uwlw)b Yw nbintywwnynipjntd wpnwnpwGph hwagbnne dwiwlw-
Ywppowlh wpdtph dwuhl L hwjnlbh GG wnwbGdhlG wwpwbplbph
wlbhwwnwywh hOnbpultpp, www qGh pGnhwlnep hGnbpup wapt-
quuwnwjhb wnbupny npnztp hGwpwynp sk, uwyuyG hGwpwynp £ hwp-
Jupyt] wyb npwbu wlhhwwnwlwb hGnbpulbph dhohG: ©hown Gnyh
auny Ywnbith £ npn2tp wpnwnpwiph Phahuywb swywih plnhw-
Gnip hlnbpuh Y2rdwé dhohl wpdbpp, Gpp hwynGh s6G pnnwpyynn
wnwbdht wnbuwyh wpnwnpwlpbtph pwlwybbpp, pwyg hwjynbhp
G0 wohwwnwwb hnbpultpp L wpnwnpwlph wnpdtipp pwghuwjhG
dwiwbwywnowbney:

UhohG hGntipup hwdwnyynid £ npwbiu wbhwwnwlwb hGnbpulb-
nh dhohlp: Lwlh np wgopGqwwnwihlt hGnbpultpp pnhwlnip hG-



nbpultiph hpdOwywb aLG GG, OhohG hGntipup wtwp t (hGh Gnyylw-
Ywhb wanpbquunwjhl hGntpuhl:

UhohG hlnbtipubtipnh hwadwplyiwb nbwpnid ogunwgnpénid GG op-
ohlGh Gpyne &L° pYwpwlwlywl L hwpdnOphy: UhohG pywpwGuwlwbh
hlnbtipup wantqwuwwihl hGnbpup GnuylGnepyncGb t, Gpb wihwwnw-
Yl hOntipultiph Y2hnGtipp wapbquwnwhl hnbipuh hwjnwpwnph
pwnwnphsObpb GG:

Uhwjl wyn ntwpnid hGntpuph dténipjntlp hwdwuwn Y hGh dh-
ohl pywpwlwlwbh pwlwdbny hwdwpywé wagptiqunwihG hG-
ntpuh:

Upwnwnpuwlph dhahlwlwl dwywih dhohl pywpwlwlwh ha-
nbipup npn2nd GG hbnlyw) pwlwdlny

|, = 2 laPo%. (9.18)
d Zpo%

Pwlh np iy-qp =gy, (9.13) pwlwdlp hbawinipjwdp Jupbih t
dLwthnfub] (9.18) pwlwdlh: Npwbu Y2hr' (9.18) pwlwdlnid hwl-
ntiu £ quihu wpunwnpwlph wndtipp pwghuwjhb dwdwlwywpowbney:

UzuwnwOph wpunwnpnnuywbnepjwlb dhohl pywpwbuwlwb hG-
nGpup npnygnid £ hGnlyw| pwlwdlny’

it D i,
|=z‘“=—”: 9.19
t Dt DT ( )

Lwhlh np ity =ty, wyn hGnbpuh pwlwdlp Ywpbh £ dLwihnfub
wpunwnpwiph w2fuwwnwnwnnepjwl wgpbGquunwihl inbuph: Uu
wwpwaquyntd npwtu Yphn pnnibynd G0 wpnwnpwlph wpnw-
npnipjwl Yypw hwyybinnne dwdwbwywnppwbnid Yuwnwpwd dwiw-
Gwyh pGnhwbnip dwuunwdObpp:

U2fuwwinwlph  wpunwnpnnuywbnipjwb JGpniénipjwl  hwdwn
oqunwgnnpéynid £ Gwb UinpnidhhGh dhohl pdwpwlwlwb hGnbpup’

&, %
I, = z(-ﬂ . TO)T1 .
\% ZT1 .

UG gniyg t twihu, pb dhohlnud pwbh® whquwd b wybjwgh) (yw-
Yuub)) wtuwwnwbph wpnwnpnnuywneg)niln, Ywd pwlh® mnynu
£ yuquind npw wadp (GJwgnedp)® pun niuntdlGwuppynn hwdwygnt-
pjwl pninp Ghwynplbph:

Qnpotwlwbnd dhohlt pywpwlwwhb hGnbpultpp hwidwfu Yh-
pwnryntld G0 pwlwyuwlwb gnigwbhGtph wdthnih hGnbpuGtiph hwp-
Jwpydwh hwdwn: Npuwywlywb gnigwbhGtph dGpnonipjwlb dw-

(9.20)



dwbwy hGnbpup nywy dup Yhpweyned t Jbpp Gpqwé Gpyne ho-
nGpultiph hwdwpyowb hwdwp (9.19, 9.20):

Uyl npwlwywb gnigwlhoGtinh (ghh, hGpGwndtip L wy ) hGnbpu-
GGpp npnzyned 60 Yrqwé dhohl hwpdnGhyh pwlwdélbpny:

UhohG hwpdnbGhy hGnbpup hwdwndbp £ wgopbGquunwihGhG, Gpb
wlhwwnwywh hGnbpulbtipp Yorywé Gh wgpbquunwihb hGnbpuh hw-
dwphsh wpwnwnnhsbbpny:

Ophbwy hGpGwndtiph hGntipup Ywntith £ hwawpyby wjuwtu®

I, :z%lg:, (9.21)
2,
huy qlih hlnbipup’
o :Z%Ej: 9.22)
25,

Wuwhuny, hGpGwndtiph dhohl hwpdnbhy hGnbpup npnztihu,
npwtu Yzhn ybipglnud G0 wpnwnpnipjwl ypw unmwpwé Swiuub-
np hwyytnne dwiwlwlwpowlnid, huly qGh hGntGpup npnptiihu’
wpwnwnpwlph wpdtipp hwytinne dwdwbwlwpowlniy;

Fwzdwnytlp wpunwnpwlph hahlwywb dwydwih L qlh dhohl
hGntpultipp 9.1 wnyniuwyh g bbpny (11-12 uyntGwyltp):

_ Ziqpo% 29640 )
4 =S poq, 23000 2887 Ui 128.87%
| _ 2Py _ 34840
P > % 29640

UntyG wpnynilpb tp unwgytp Gwb wopbGquunwihG hGnbpulbpp
hwdwnytihu:

Uhohl hGnbpulbpp (wjGnptlG ogunwaqnpéynid GG wpdtipnptiph
2ntywih dGppneénipjwt hwdwp: 9pwlghg wnwyb]p hwynGh GO
AnnL-2nlup, Untlnwpwnh L Mncpugh hGnbpulbpp:

=1.1754 Ywu 117.54%:

9.5. hlntpultph pwquwjh L Y2rh pGunpnipynilp

Swibkiwwndwh pwquwih L Yzrh plunpnignilp hGnbipuwihl hw-
dwywpgh Ywrnigdwl Ywplbnp hwpgtiphg b UG Jwpnn b oquw-
gnnéyt] unghw-nGunbuwlwb Gplunyplbph nhGwdphywyh yGpnéne-
pjwl Guuwuwwyny™ dh 2wpp hweonpnuywl dwiwlwywynewlGtpp



Yupywépny:

Swonpnwpwp Yuenigywdé hGnbpulbiph wppp Ynsyned t hGntip-
uwjhb hwowywpg: Iwdbdwwnnipjwl pwquwjhg Ywiujwé® hlntipuw-
JhG hwidwlwnap Ywnnn b hG6 pawgpuughl y znpwywljul

PwqghuwyhG hGntipuGtiph hwdwywpgp dhLhnyb Gplngyph™ hwdk-
Jwwnidwl hwunwwnnid pwquiny hwonpnwpwn hw2duwpyjwé ho-
nGpultph 2wnpp £, wyuhlpl® pninp hGnGpultph hwjwnwpwpGbpned
pwghuwjht dwiwlwywnpowbh hOnbpuwynpynn dtiénipynlGGtpp:
huy 2npwjwlwl hGntpulbph hwdwywpgp OhLGnLG Gplunyph hG-
nbpulbiph 2wppl £ hwaqwpyywd hwikdwwnidwb thnthnfuwywb pw-
qujny, wyuhlpl” wditl hwenpn dwiwlwlywpowlh dwlwpnwyh
hwpwpbpnipnilp Gwfunpn dwdwbwywnpowbh dwywpnwyha:

Unghw-inGunGuwywb hGunwgnunnipyntGGtpnid hGnbipultiph hw-
dulwnpgh (pwghuwihlb Ywi npwjwluwh) plGupnipynilp unwnp-
ynud £ JGpneénipjwl Gywwmwyhg Ywujwé: Pughuwhl hGnbpu-
GGpp wwihu GO hGnwgninygnn Gplnyph qupqugdiwl pGnhwbnep
dhwnnudh wybh wybwene pGnipwqghpp, huy 2npwjwlwlp hunwy
wpwnwgnnid b dwywpnwybbpph  thnthnfunipjwl  hwonpnwywlne-
pjntlp dwiwlwyh pGpwgpnty:

Unyniuwy 9.3
UGhwunwlwhb hGnbpultiph hwiwlywpg
UGhwwwyw hGnbpulbiph hwdwlwpgp
Gnbipulb
'J,qu,ﬁmg,ﬂ‘ pwqhuwjhh npwjwlywb
P91, P292 ,..., Pnln P9, P29, ..., Pnln
Updtiph hlntipup Pod PoY PoYo Podo P19 Pn-1Gn-1
Dhahywlw G,9%,%B,..., % 9,9 9B, ..., 9
Swywih hGnbipup 9o do Yo Yo 90 q; 9 Qi
P, P2 Pn P, P2, Ps,..., Pn
Gh honbpu Ly 22, 2 Ll iZy 2y, 2B
h htnteun Po Do Po Po Pi P2 Pt

Pwghuwjhl L 2npwywlywl hGnbpultph hwdwywpgbipp Ywpnn
GO Ywnnigyt] hGswbu wOhwwnwlwl, wlwbu b pGnhwGnep hG-
nGpultph hwdiwp: UGhwwnwlwb hGnbpultph hwiwywpgp wwnq k
Jwrnigdwl wnbuwybnhg: Unyniuwly 9.3-nd GGpywjwgywé £ wp-
tnwnpwlph wpdtiph, pnnwplynn wpnwnpwlph dhahlulwhd dw-
Juwiph b wpnwnpwGph dhwynph qbh wGhwwnwlwb hGnbpulbiph
Ywnnigdwl ophbwyp:

Lnyb uygpnilpny Ywnnignid G0 OGwb wy) gnigubhaGGph wlhw-
nwlwh hnbpulbph hwdwywpgbipp:

Pwghuwjhlt L 2npwjwlwl hGnGpultph dhol. gnynipyntlG nLGGG



Ywuwbph npnwyh nGuwylbn:

1. Bpb hwywnbh G0 2npwjwlwb hGnbpulbtpp, www npwlg hw-
onpnwlwl pwqiwwwunlydwb Gnwlwyny Ywpbih £ unwlw] pwgh-
uwjhGatnp.

Pi P2 Py _P3.
Po P1 P2 Po’
yua’
9 9% 9 _9.
do G G2 do
2. MOGOwny pwghuwihb hGnbpulbph hwonpnwlywb wpdtiplt-
np” Ywnbih b npngtip 2npuywlwl hlnbipultipp” hwenpn pwghuwjh(
hlntipup Gwfunpnny pwdwbny.
p_zﬁzp_z’ uwlj‘ q_2:&=q_2:
Po Po P4 qo do
Pwghuwjhl L 2npwjwlwl hOnbpulbph hwiwywpgp Ywnbih k
Ywnnigt] Gwb wapGgwunwihb hGntpultph hwdwn: Updbph 2npw-
Jwlwb hbnbtipubtinh hwdwywpqb nLGh hGwnlyw) nbupp.
2Pt 2P 2Pt .
2.Podo " 2Pl 2 Patln

huly wndtiph pwghuwhb hGntpultiph hwiwywpgp™ hbwnlyw) wnbupp’
Zpo% ’ Zpo% Y Zpo%

hGnbpultph hwiwlwnpgh dLwynpnidp, ophlwy™ qGh Ywd $hgh-
Juywb swqwih hwdwp, twpptipgned £ 4Gpp nhinwpywé hlGntpu-
Gtph hwdwywnpghg: Unwhuh hwidwlwpgh Ywenigdwb nbwpnid
Ywpbh £ oqunyb Yuynilh L thnthnfuwyw Y2hnbbphg:

Lwjnih YphrGtipny hlGntipulbph hwdwywpqp dhlGniyb Gplngph
wuithnth hbnbpubbph hwdwlwng t, pGn npnud™ npwbg Yphrbtpp 60
thnthnfuynid a6y hGnbpuhg OjnupG wbgGbihu: Ywynih Y2hrGEpp
pnyyL G0 wmwihu pwgwrtb] Ywrnigwéph thnihnfunipjwl wgnbignt-
pJnLlp hGnGpuph dGénLpjwl Ypw:

OppGwy wpunwnpwlph $hghlwywb Swywih hwuwnwwnntl
Uz2hrGEpnY (po) pwghuwhb hGnGpultph hwdwywpql nibh hGunbyw

inbupp’

Zq1po D P 2 %Po

ZQOPO z%po o Z%Po’
huy wyn Gnyl hwuwnwwnnta YpheGGpnd onpwjwwb hGnGpultbiph
hwdiwywpagp GGpYuwywgyned £ wjuwbiu®




zchpo Zquo anpo :
ZQOPO Z%Po ’ an—1p0
Onthnfuwlwb YzhrlGbpny hGnbpultph hwiwlwpgp dhlbnyb
GpLnyph wathnth hGnbpultph hwiwywng £ dGY hGnbpuhg GjnLuhb
whglbhu  thnthnfudnn  YzhnGbpnd  hwdwpywé: Onthnfuwyw
UzhrGtpp hwpybnne dwdwbGwywpowbh Y2hnGGna GG:
OphGwy’ qGh thnthnfuwlwl YzheGEnpny pughuwihl hGntipultiph
hwdwywpqlb nilGh hGnlyw| nGupp’

ZP1Q1 D P2d2 D Pl .
zpoch Zpo% o zpo%.

Wu hwdwlwpgh wwpptpp hOnbpu-nGdywinnpltp GG, npnlp
wbhpwdtwn G0 wggqwiht hwhybGtph hwiwlwpgned (U33) wpdb-
pwjhb gnigwlhyGEpp hwdwnnbh qGGpny YyGpwhwqwpytine hwdwn:

QGh thnthnfuwywb YphrbGpny 2npwjwywb hGnbpultph hwdw-
Yunap Yihbh hnlywip’

ZP1Q1 D P20, 2 Pl .
Pt 2Pl Y PG

Uu hwiwywpgh wrwbGdhl hOnbpultpl oquhwgnpéynid L0
hwpybunne dwdwbwywpowbh wpdtpwihb gnigwlhGGpp Gwfunpn
dwiwlbwywnpowbh qbGpny yGpwhwJwplythu:

U gnigwbhbtph pGnhwGnp hGnGpubtph hwidwlwnpqbipp Yw-
nnigynid G0 GnuyG uyqpnilpny: UgpbGquunwihb hUnbpulbph hwiw-
Ywpgbinl niGGG Gyl hwnynepyniGbtpp, h0s L wOhwwnwywb ho-
ntipultiphlp, wyuhlpel® hdwlwiny pwghuwjhl hGnbipubtipp, Ywnbih
t hwzdwnyty 2npuywlywlp, huy npwjwlwl hnbpulbinh weluw)nt-
pjwl nbGwpntd hGawn b unwlw] Gpwb hwdwwwwnwufuwbnn pwgh-
uwjhGp:

9.6. Ywnnigwépwjhl wnknwwnpdbph hGntpulbp

Npwywywb gnigwbh2GGph nhOwdhywyh  niuncdGwuhpnepyjw
nbwpntd wlhpwdbywn £ npntp hGnbpuwdnpdnn gnigwbhh dhohl
utiénipjwl thnthnfunipynilp, npp wwydwbwynpywé k Gpyne gnpénG-
GGph thnfuwgnbgnipjwdp™ dhwynpGbph wnpwGdhl fudptph hOnbp-
uwynpynn gnigwlhh wpdtiph L Gpunyph Ywrenigwéph thnthn-
funcpjw:

Npwbtu Gpunyph Ywrnigywdéph thnthnfunipyniG® plnniGynid k
hwiwygnipjwl wnwGdht dhwynplbph dwulwpwdbh thnthnfunt-
pintlp pGnhwbGnip puwpwbwyney:



Ujuwbu, dhohl wfuwwnwywnép dGrOGwnpynipyntlnud Ywpnn &
wobp pwGynplbph wpfuwwnmwbph Jupdwwnpnipjwl pwpdpwgdwl
Jwd pwpdp qupdwuinpynn wpfuwwnmwyhglbph dwulwpwdbh db-
6wgiwl wpryniOpnid: Rwbh np gnigwlhzh dhohlG wpdtph thnthn-
funtpjwl Ypw wannud GO0 Gpyne gnpénGObp, www wnwowlnld k
nlnhwbnip dhehlh nhGwdhbuyh Ypw jnipwpwlsnip qnpénlh wa-
nbgnipjwl wunhdwlp npnGine fulnhpp: Wn fuGnhpp nuéynud £
hGnbpuwjhl dGpnnh oqlnipjwdp, wjuhlpl™ thnfuywwwygywé hG-
nGpulbph hwdiwywpgh Ywrnigiwl Swlwwwphny, npunbin dhw-
Jnpynid G0 Gpbp hOnbGpultp® thnthnfuwywb Yuqdh, Yuntd Yugdh
L ywnnigywépwjhb inbnwwnpdtph:

Enynt qnpénGOEph dhwdwdwlwyyw wagnbignipjnilpn nhGwdhlw-
Jh pGnhwGnip dhopl dwwpnwyh ypw wwpqwpwlyned £ thnthn-
fuwywb Ywquih hGnbipuh oqlnipjwdp:

Onthnfuwlwl Ywqidh hGntpup ntuncdbGwuhpynn Gpunyph Gpynt
tnwppbin dwiwbwywzpowbbnhlG ybpwptipnn (thnthnfudnn Yzhn-
Gtpnd) uhohh wpdtipltph hwpwpGpwygnipniGa t:

Swlywgwéd npwywlywb x gnigwbhh hwdwp  thnthnfuwyw
Ywqguih hGnbpul nLGh hGnlyw| nbupp’

X 2 Xy > xW
I % SW, L STW, (9.23)
npntin’ Xi-p L xe-0° hGnbpuwynpynn gnigwlhzh dhohlwgynn dw-
Ywpnwybbpb GG hwdbwnt L pwghuwihl dwiwlwlyw-
2nowlnLy,
Wi-p, Wo-0" Y2hnltinG GG:

OphGwy™ dph pwh dbnGwpynipntGGbpnid pnnwinpyynn dhwwnb-
uwy wpuwnpwlph hplhwndtiph thnthnfuwywl Ywaqdh hGnbpup
npn2yncd £ hGnlyw pwlwdélny’

B 2%, 2 2o (9.24)
Zo 2% 2%

Onthnfuwlwb Ywgoh hnbpul wpwwgnnid £ ng 0hwjb hlnbp-
uwynpynn obénipjwlb (ngjwp nbwpnid” hGplGwpdtiph), wjl hw-
dwygnipjwl Yunnigwdph thnthnfunegyniGp:

LUuwjniG Yuqgih hGnbpup Yonqwd vhphGGEph hwpwpbpwygne-
pjntG0 Lt GnyO YphrGtpnd (Yuynthd Jurnigdwédph nbwpnid): UG
hwyh £ wrlnid dhwjb hOntpuwynpynn dténpjwl thnthnfunipynt-
Gp L gnyg wvwihu niunciGwuhpynn hwdwygnepjwlb dhwynph gni-
gwlhzh (x) dhohlh thnthnfuntpywl swithp:

CGnhwlnip nbupny” Yuynih Ywqoh hGnbpup npnaygnid £ hbnb-
Jw| pwlwdlbny’




XWy ) xoW.
= 22X 2 %oy (0.25)
W Tw T,
UwjnLl Ywqgoh hGnbpuph hw2dwpyowl hwdwp Yupbih £ oqunygb
wanbquunwjhb hGntipuh duhg’
_ RIS
by = AT (9.26)
Upwnwnpwlph hGpGwndtiph Yuynid Ywqgoh hGnbpulb ntGh hGunb-
Jw inbupp’

IZ _ ZZ»]Q»] ZZOq1 ZZ1Q1 : (927)
zch zch ZZO%
bwnnigywépwihlG  wnbnwawpdtph  hGntpup  plnipwigpnud
ncuntiGwuhpynn Gpbnyph Ywrnigdwéph thnthnfuncpjwl wgnbigne-
pyntlp hOnbpuwynpynn dhohl dwywpnwyh nhGwdhywh Ypw L
hwdwnyynd hbnlyw| pwlwdlny
~ 2 %Wy D xgWo
ey = SW, CSW, (9.28)
UpwnnwnpwGph hGpGwpdtiph Ywnrnigwépwjhlt wnbnwpwndtph
hGntipup YihGh’

b = 2 20% ; 2, Z0C% . (9.29)
> G 2%

Npwluwlwh  gnigwlhz0tnph dhehlG dwlhwpnwyh nhbwdhugh
Jbpnwénipjwl nbwpnid hnfujuwwygywd hlnbipulbiph hwdwywp-
ap niOh hGunlyw| nGupp’

I :lxuulxum: (9.30)

Npwtu Ywnnigqwdépwihb thnthnfunipynil’ plnncGyncd £ hwdwy-

gnipjwl wnwGdhlb fudpbph dhwynplbph dwuh  thnthnfuncpynclp
npwlg pGnhwlnip pqwpwlwynid (d):

Uhohl dwywpnwyh hlnbpulGbpnid npwbu Y2hn Hwﬂblh t plnnt-
GG hwdwygnipjwl dhwynph nbuwywpwn Yhep d—ZW nnG
wnwwgnnid £ neuncdGwuhpdnn hwdwygnipjwl Ywrnigwéph thn-
thnfunipnitGp: Uyn nbwpnid thnfujwwwlygdwé hlnbipulGtph hwiw-
Ywpnap Ywpbp £ GGpYuywglt) hGnbyw nnbupny’

ZX»]d»I | ZX1d1 | _ ZXOd»] (9 31)
S Xodo M Doxgdy T Y xdy '

Liwlwpwp Yunnigned GG 0hohl dwywpnwybtbph wy) hnbpubt-




np’ qbh, $nGnwhwuwnnygh, wyuwwnwbph wpnwnpnnuywbnipjwb L
wy b: Opplwy” Ywb hGnlw) nduibbpp Gpyne dGnGwnpynipyncl-
GGph GnyGwOnhd wpunwnpwbOph L npw hGpGwpdtph Gpwptpjwg
(nGu wnyniuwy 9.4):

Mbwp £ npnpt) hOpbwpdtph wihwwnwlwh, thnthnfuwywb Yug-
ah, Juyntb Ywqoh b urnigquépwihl inbinwpwnpdtipnh hGntpulbpp:

Lniénud: Gpypnpn Grwduywynd, wnwehl Grwdujwyh hwibdw-
nnipjwdp, wrwehl dtnbGwnpynipynilnid hOplwndtipl wybjwgb| k
6.7%-ny, hul Gpypnpn dtnGwpynep)nilnud™ GJuqb 2.86%-ny:

Unyniuwly 9.4
UpunwnpwGph pwGwyp L hGplGwpdbpp

c Upwnwn- Uhwynp hGpGwp-

5 puwlph wpuwnpwbph dtiph

% pwlwyp hGplGwpdtpp wlhwunw- Uptnwnpnipjuil Swfuptinp
= (hwtn) (hwgq. npwv) YwG

c Ghwiujwy Gnwdujwy hGnbpup Gnwdujwy

= I 1 | Il I Il

3

2 . Z4

S| G | O | 2 z 2=, | %% | ZQ1 | ZoGs
u 1 2 3 4 5 6 7 8

1 52 60 75 80 1.067 3900 4800 4500
2 48 40 70 68 0.9714 3360 2720 2800
CGn.| 100 | 100 7260 7520 7300

Swygwpytlp thnthnfuwywb Ywqoh hlnbpup: Unwohl htpphG
npnanid GOp Ohwynp wpwnwnpwlph dhohl hGplbwpdtipp pwghuw-
JhG L hwaybunnt dwdwlbwwpowbned.

_2Zgdy 7260
zy = zqo 100 =72.6 hwq. npwiwywb shwynn,

Zz1q1 7520 _
Zch 100 75.2 hwg. npwdwywb dhwynnp:
hGplwndtiph thnthnfuwywb Ywqgih hGnbpup hwywuwn Yhoph
|5 =24:27=75.2:72.6=1.0358 w1 103.58%:
Lywlwynd £ dhwynp wpunwnpwlph hGplGwndbpp puwn Gpyne
atinOwpynipjnLGObph wybjwgtb £ 3.58%-ny:
NpnytGp hGplwndtiph YuyntG Yuqdh hGnbpup
>z 7520 o
|2y = X 7300 =1.03 Ywu 103%:
Ujuwhuny, wrwohl Grwdujwyh hwdtiwwmnipjwdp, Gpypnpn
Gnwiujwynid hOplbwndtipl wybiwgb t 3%-ny:




Ujdd npnptlp Jurnigywdph thnthnfunipjwlb wgnbignipinilp uh-
ohG hOpGwndtiph nhGwahlwsh Ynuw.

L - D ZoG . D ZoGy 7300 7260

Zlpn = a; " Y.qo 100 * 100

Uhwynp wpuwnpwlph hGplGwpdtiph ohohlp punn Gpyne atin-

GupynpjncGGtph wak| £ 0.6%-ny, h hwahy wnpw(dhb dGrGupynt-

pJnLGOGph nGuwlwpwp Yzrh thnthnfunipywl’ plnhwlnip pnnwiny-
ynn wpwnwnpwbpnty:

=1.006 Lwd 100.6%:

9.7. SwpwoépwjihG hwiwnpiwb hGntpultp

Jdhawywaqnpnipjwl wypwynhlywjntd hwdwfu whhpwdtwnniginil
£ wnwowlnd hwditdwwnbint nbnbuwlwb Gplunyplbbph dwlwp-
nwybbpp nmwpwénipjwb ko puwin GpynpGtph, wnbGnbuwywb nowd-
Gtiph, dwpgbiph, wuhGpl™ hw2ywpybint mwpwépwihl hGnbpulb-
np: Ywlp Ywnnigbne b hwzdwpybint hwiwn wbhpwdtwn £ npn-
261 hwitdwwndwb pwquwb L YphnGbpp: Gpb hwdGdwwnnid GG wnwp-
ptp® A L B GpynGtph Gnylwunpw wwpwOpltph qGbpp, wlhpw-
dtiown k Ywnnighip Gpyne hGnbpubbp®

b = 2Pa% (9.32)
A8 > gga
L
b = 2.Pe% (9.33)
B/A > Pals

npnbn’ s, (lp,,,) hlnbpup gnyg b wwihu, np npwbu Gpyph
Gplunyplbph  dwlwpnwyGtph  hwpwpbpwygnipjwl  hwdbdwnne-
pjwl pwqu GO pGnniaytp AB) tnwpwéwnpwlh indywGGpp:

Un pwOwdlbipp Ywpnn GG wtw pnpnpnghl tnwippbip wwinybipw-
gnuiltip Gpbnyph dwlywpnuwybtph hwpwptpwygnipjwb dwuhG:;

Jdhsdwlwagpnipjwlb wnbunipjwl wypwywmphyuwyned hwlnhwnid GG
nwpwoépwihl hGnbpulbph Ywrenigdwl wnwppbp dbpnnlbp, wjn
pyntd’ unwlnwpw Y2hrGGph: Un dGpnnh tnipyntGh wyl £, np hG-
nbpuwydnpynn dGénLpjwb wpdbtipp Yonynid t ns pb nplk 0GY 2nowbh
Yzrnd, wyp wdpnne dwpgbnny, nbwnGuwywh 2powbGbpny, hwbpw-
wtwnipjntlny, npntin qunbynid G0 hwdtdwwnynn 2powGGEpp: Un

nGwpntd npwbu Yphn plnniGynid £ wpnwnpwlph pwwyp, npp
Jwdwnyt| £t A L B 2ppwGbEpnLd’



b = 2PalGa ).
AIB ZPB(QA +0g)
dhghywlywlb swywih nwpwédpwjhlb hbntpubbpnid npwbu sw-
thwygbiLh Yzhnltin Yupnn G0 hwnbu qui dhohl qltnp.

(9.34)

l, _ 2 %P (9.35)
A/B Zqu
Yuwd
g, _2%P (9.36)
B/A Zqu
npunbn’ _:_Zp1q1:
pndn p Zq1

Ophlwy” wwpwbplph hpwgdiwb dwdwih L qGbph YGpwptipjw)
hwjnGh GG hGnlw nyjwGEpp pun Gpyne pwnwpbbph 2niubGph
(wnyniuwly 9.5):

UrynLuwy 9.5
A L B pwunwpGtpnid hpugywd wwpwGplbph
pwlwyb nu qGlpp

0 0 A anwﬁ B pwnuwp
pwp| wn
Luﬁlﬂujﬁmgn bpwgyb E uju'}nuj Sh ppwgyty t | Uhwunn uaumwﬁph
ahlp qhlp
da Pa ds Ps
A 1 2 3 4
u(uq) 200 20 250 18
P (hwtn) 120 400 180 360
G, 320 430
Uryniuwy 9.5 (upniGuynipynch)
Ppwgdué
UJLlH\Lu QR
UwpwCpwzngw- puiiwiyn
Guwnnip)nLlp pwnuplb-
pnL
Apunup | B punup Pgda | PaOs | A t OB Pa(Ga + ) pB(QA +°B)
Pa da Pe Os
5=12 6=3 4 7=41 8=2"3 9=1+3 10=2 "9 10=4 9
4000 4500 3600 5000 450 9000 8100
48000 64800 43200 | 72000 300 120000 108000
52000 69300 46800 | 77000 750 129000 116100

NpnytGp qlGph lwpwépwjhl hlnbipun:
Swdwpytny hnbpulbbpp Gpyne pwlbwdlny” Yuinwbwlp.



Pada _ 52000 o
b Al S =111, i 111%,
69300
Pare = 77000
Swpwépwihb hGntipultpp gnig GG wnwihu, np A pwnwph 2nt-
Jwabbpnid hpwgwé wwynpwbpliph qltipp 11%-ny pwpép G0 B pw-
nwpntd hpwgynn wwpwbpbtiph qOtphg: Gpt hwitdwwnid Gop B
pwnuwph wwpwlpltiph qltipp A pwnwph 2nywibpnid hpwgynn
wwpwhpltph qltiph htwn, nbulnud Gop, np wyl 10%-ny gwdn k:
Uuwhuny, hGntipultiph hwaywplp pnyt sh wiwhu npnatt, pbonp
pwnuwpntd 6O qGEpp pwpdép: Mwwndwnh wyG t, np twppbp pwnwp-
GGpnud Jwdwnph Ywrnigwépp thnthnfuwywb £ Uu ophlwyned,
npwtiu Yz2hnlbp Yupbih £ oguiwgnpstip hpwgynn wwpwlph pww-
Up A L B pwnwpGGpnid, wjuhlpl®
Y palaa+9s) 129000

] ZPB(QA +0gg) 116100
Lowbwynid £ qbbpp A pwnwpned wybih pwpép GG, pwh B pw-
nwpntd (Ghohbp 11.1%-n4):
9.36 pwlwélny hwydwpytlp dhohl qlGpp™ pun wnwbGdhh ww-
npwlplGtnh.

= 0.9, Ywd 90%:

I =1.111 Ywd 111.1%:

_ 4000 +4500 8500
PA= 2004250 450
B, = 48000 + 68400 _ 116400 _388
8 120+180 300
~200-18.9+120-388 3780+46560 50340
e 250.18.9+180-388 4725+69840 74565
Uwpwlph hpwgdwb swywin, Y2hrp A pwnwpncd dhohlnid 32.5
wnnynuny thnpn t, pwh B pwnwpnty:
Cuwn 9.36 pwlwdlp™ Iy, =1.481 Ywd 148.1 %: hw Gawlwynid
t, np B pwnwpntd hpwgynn wwpwbph dwywip 48.1 wminynuny dGé
t, pwl A pwnuwpnti:

=18.9,

=0.675 4w 67.5%

9.8. Shwuntiuwlwh hGntpulbph thnfuwnwnd Ywwtipp

LUwplnpwgntG hGnGpultph dhol gqnjnipyntd nLlGGG thnfulw-
wwygywdénipyniGhtip, npnlg oqlnipjwdp dty hGnbpup hhdwb Yypw
JuinGh £ npnati aGly wyi hnbpup:

hdwlwny npwjwlwb hGnbpubtiph wpdtpltipp nplt dwiwbw-



Ywhwwndwénd™ unbih t npnztp pwghuwihl hGnbipuGtpp, W hwlyw-
nwyp, hwynbh pwghuwjht hGntpultiph hwpwptipnipjwb dhongny
unwlwy npwjwluwb hbnbpubtinp: hGntpuwihl dtpnnp pOnipw-
gqnntd £ ng dhwyb pwpn Gpunypbtph nhGwdhyw, wyl YyGpinidnid
npwlg wnwbdhl qnpénbGGph wqanbgnipynilp: Yhswlywqpuyw
wn gnigwOh0bp pGnipwgpnid G0 hwuwpwlywwb Gpbnyplbph
npnwlyh Yuwwh dte qunGynn wwpptip Ynndtpp: OphGwly™ wpunw-
npwlph wnpdtiph hlntipuh Yuwp wpunwnpwlph $hahlulwh Sw-
dwih L qGh hOnbipuh htw, wpuwnpnipjwl Swiuptiph  hGnbpuh
Yuwp wpnwnpwaph $hghwlwb swlwih L hGplGwndtiph hGntpuh
hGwn L wy(G:

EBpb Yw z = xy wpunwnpjwip, www GniyGwhup Yww gnynepncl
nLGh Gwbl npwlnud dwulwygnn dténipyntbGEph hGnbipulGtiph dhel
I

L =1y,

huy z=§ hwpwptpnipjwl nGwpnud

X .
z Iy -

Lowlwynd £ hwwnlwbhG6ph  hGnbGpultn nlGG0  dhLGnyG
wnbgnipynLbbbpp, h0s L pntG hwnlywGhG6pp: OpphGwy wwpw-
pwnpowbwnnipjwb hnGpup’

e — L, (9.37)
Yuwy

2P _ 2P 2GR0 (9.37.1)

zpoqo poq'I Zqopo
wpuwnpnipjwl swfuptinh hintpup’

by — L, (9.38)

Yuwy

Zz1q1 3 ZZ1Q1 . Zzoch . (9.38.1)

22089 2.Zo% D, Zo%o

LannLOGGp™ tpb hGplwndbpl wybtiwgt) £ 12%-nd, huy wpwnw-
npwlph pwlwyp Guwqgb 10%-ny, www wpunwnpnepjwl dwiuptiph
hGntipup hwywuwn YihGh*

1.12° 0.9=1.008 Ywd 100.8%-h:

Upwnwnpwlph wpinwnpnipjwl ypw dwdwlwyh dwiuuh hGnbp-
up Ywpnn £ unwgyt wpinwnpwlph hahwlywl swlwih hlntipuh
L w2fuwwnwwnwpnipjwb hGnbipuh hwpwpbpnipjwdp



g =lq (9.39)

2t _ 2 Gito : 2 to% : (9.39.1)
Dtd D dte Dt
Qnjnipyntl nLbh Ywplbnp thnfuwnwnéd Yuw wpinwnpwbph $hgh-
Juwywl dwywih L w2fuwwnwlph wpunwnpnquywbnipjwb hGntpu-
GGpp dhol: U2fuwwinwlph wpunwnpnnuywbnipjw hGnbpup hhiGw-
ywGnid hwdwpyyned £ hGnlyw| pwbwdlny’

2.9Po . %P0
Iy = =, 9.40
VRO (940
npp wwwinpwuwnh wpinwnpwGph (hwdwnpbh qGtpny) dshohlG wndt-
ph hwpwptpnipyntGb £ dwdwbwyh shwynphb hwpdbunne L pwagh-
uwjhb dwiwlwywpowlned:

Upwnwnpwlph $hghywywb Swdwih hlntipup hwjwuwn b we-
fuwwnwbph wpnwnpnquywOnepjwb L wuwwnwdwdwlwyh dwfu-
uh hlnbipultnph wpunwnpjwih@

Zq1p0 _ ZT1 (zq1p0 . ZqOPOJ . (9 41)
2P0 2T | 2T 2. To

Uuwhuny, Gpt pwbynpbtph pywpwlwyl wybjwgt| £ 15%-nd,
huy wzuwwnwbph wpunwnpnnwywbnipynilp® 10%-ny, www phagh-
Juywl wywih hnbpup hwlwuwn Yihah?

1.15 "1.1=1.265 Jwd 126.5%-h:

Liwlwwhy Yww gnynipyntl ntbh OGwb wfuwnwywndh $nlnh,
ahghl whuwwnwywndh b pwlynpGtinh pywpwbwyh dhol’

e =l-1; ; (9.42)

2HT AT 2T
2hTo 26T 2Tl (421
UntjGwhuh thnfuwnwpd Yuwtp gnnepynih nilG0 Gwb wyy ho-
nbpultiph dhols:
3nipwpwlsjnip gnpénbh wqnbgnepniGp npnztiint hwdwp, Juw-
nwnbilp hGnlyw) Gwlwyntdbbpp. pwbynpltph pywpwlwyp Gow-
OGwybbp a-ny, gjnLu qnpénlp’ dbY pwlynph Wwnpwunwdéd wpnw-
npwlpp” b-ny: Uptnwnpwlph wpdtipp hwjwuwp Y hGh a- b wpunw-
nnjwihG, huy wpdtiph hGntipup” pwlGynpltiph pYwpwlwlh b wa-
fuwwnwbph wpunwnpnnuywbnepjwb hGnbGpubtph wpunwnpjwhG.
ab; _a; by,
ab, 3y by (9.43)
3nipwpwbgynip gnpdnbh wgnbgnipynibp pnnunpyynn pGnhwnep




wpunwnpwbph wpdtiph ypw pwgwhwjntiint hwdwp, whpwdbwn
npn2tip nput gnpénGh nhGwdhywG™ dyneu gnpénGhtph whdnthnfu
GOwpnt wwydwbny: Wn nbwpnid (9.43) pwlwélp Ywpbih £ GGplw-
JwgOb| Gpynt nwppbpwyny’

1. ap; _aby b .

agby  agby bpa;’ (9.44)

ap; _ap; bag .
agby  aghy bgag

Entp (a, b, ¢) gnpénlltph nGwpnud®

L > apic _ D.abco Y apcy Y apic : (9.46)
Y agheCo 2 abeCo D abeCo Y. abiCo

UnwG&hG qnpénGhGph thnthnfunipjwb qGwhwuinnidp wpnyniGpw-
JhG hwwnlwbh2h gnigwOhG6ph ypw yhdwlwagpnipynlnid unwg-
ynud £ thnfuwnuwnd hGnbpubtph Yurnigdwl swlwwwphny:

tulnhnpl wyb £, np hwaywpydh pwpn gnigwlhz0tph tnthnfunt-
pjntlp dhwyb dGYy qnpénGh thnthnfunipjwl nbwpnid”™ djnwu qnpédn-
GGph dGéncp)nLGGEpp ywhwwGGnd npnwyh hwunwnnit dwlwp-
nwyncd: POnbpultiph hw2wpyowd hpopnd pOywd b hbnbyjw)
ulgpnilpp’ hwunwunn®l 60 wwhyned, wpnnp, pninp gnpénGatpp
wpdtipltpp, pwgh nunwiGwuppynnhg: QLuytpwtlp Gpyne (pw-
gnighs YwOnGGtn, npnGp hGwpwynpnepinth G0 wnwihu wwwhnybp
wwjdwbbtpp.

1) pwlwlwlywb gnigwbhyGbph hOnbGpultpp hwyqwnpybihu sw-
thwygbhnipjnilp (Yzhrp) plnnilGynid £ pwghuwiht dwiwlwyw-
2nowlh dwywpnwyny, wyuhlpb® hwaqwnyp Yuwwnwnpyned b Lwuwb)-
ptuh pwlwéliny:

2) npwywywh gnigwlhzbtnph hGnbipultinp hwadwnplbihu® Yzhn-
GGpp hwdwppsnid b hwynwpwpnid wwhwwOyned GG hwpyGnne
dwiwlwwpowbh dwlwpnwyny, wyuhlpl’ oquynid Ghp Mww-
26h pwlwdélhg:

UgptGqwuwjhlG hGnbpultph pwlwélbpp hGwpwdnpnepinil GG
nwhu pwnuwnpbint wpryntGpwjhl gnigwGhyGbph pwgwpdwly hw-
ybGiwsp punn qnpénGOtiph: Uwpwlpwppwlwnnipjwl pwgwnéwy
hwybjwsdp hwywuwnp £

Apq = Apq(p) + Apg(a) ,
npwnkn” Apg-0 wpunwnpwOph wpdbph pwgwpdwy hwybijwad t,
Apq(p)-G° wpuwnpwlph wpdtiph pwgwpdwy hwybwdp’
wwjiwlwynpwé wpnwnpwbph dhwynph qbh thnithnfunt-
pjwap,

2.

(9.45)




Apq(9)-0° wpuwnpwlph wpdtiph pwgwnéwy hwytjwsp’
wwjdwlwynpdwé  wpnwnpwlph  phahywywl  Swlwih
thnthnfunipjwdp:
Nhunwpywé dténpyntGlbphg Jnupupwlsinipp hwdwwwwnwu-
fuwlnud b wagptiquuwihb hGntpultph hwiwphsh L hwjnmwpwph
nwppbipnipjwln’

> Pt — X Podo = (X pich — X Podir)+ (X 4 — X doPo):

UhohG qbh thnthnfunipintlGp npnadnid £ thnthnfuwywb Yuqdng
hlntpuh oqlnLpjwip’

I :E: 2P : 2_Pod :
PPy D ZQO

Npwbu nGuwywpwp Y2he pGnnebbinyd

. >_pdg,
unwlwlp” K =&——:
! R® 2_Poddg
Epti hwdwnyp Ywwnwnbbp dhohb qbbpny, www’
Apq :512% _502 Qo -
GUwdwnh pwgwnpdwly hwybiwsdp, wwydwbwynpywé dhohlh qlp
thnthnfuncpjwidp, Yuginud £
Apa(P) = (Py — Po)X. G ;
Apq q) =X - a0)po:
Upwnwnpnipjwl dwiuptiph pwgwndwy thnthnfunipyntlp Yywagah®
tAzq= zzlql_ Zzoqo , wyn pyncd’
1. b hw2hy wpunwnpwlph wpnwnpnipjwl swywih thnthnfunt-
pjwl’
_ Zyq
AzqA)=(E - Y a0) 2o =T —Z%)%goo :
2. h hwhy wpunwnpwbph dshwynp hGplwnpdtiph thnthnfuncpjw b’
Azq(2)=(21-2Zp) D a1 :
Swilwfuwnb pbpph nbwpntd hGnbpup npnaynud £ hGunlyw| pw-

Gwalny®
_— 2 Yl _ 2yl . 2. Yol :
T3 yollg DL Yolly D yollg
Swiwfuwnb ptipph pwgwnéwy thnthnfunigynllp

=da; L < =da,

21 Yo




AYTT =3 ylly =D yollg,
wjn pyntd’
1) h hwyhy ptippwunynipjwl thnthnfuncpyw’
AYII(Y) = (y1 = Yo)2_ Iy ;
2) h hwphy guwlpwwnwpwdnipjwl’
AYI(ID) = (3 1y = 3 Mg )y -

Pwgwndwl uvbénipjntGObph  thnthnfunipyniGbbiphg  Ywpbh E
whglt] hwpwpbpwywb aténpyntGGEph npn20wbn: 3ncpwpwls)nin
gnnénOh dwulbwygnipinilp wwpwbpwynowlwrenipjwl plnhwlnep
hwybjwsh dLuwynpdwlp hwpwpbpwywl wpunwhwjnnipjudp Yw-
nGiLh £ npnabip’

Apq(@) _ D AP0 — 2 Podo _ lg 1

dApq(q) = - _ ,
PA(9)="1pq D PG — 2Py lpg 1
L
dApq(p) = Apq(p) _ ZP1Q1 - Zpoch _ Ipq - Iq _ Iq(lp -1
APA D P — 2 Podo g1 g1
pwlOwalbpny:

Unyyl uygpnibpp unbith £ Yhpwnt) wyp hGnbpuwdnpynn gnigw-
GhoGGph Ybpniénipjwl nbwpniy:

9.9. Lwuwt)ptup L Mwuwyth hGntpulGbph hwwnynepynGGbpp

QGh hGnbpuh hwyywplyiwl wnwohl pwlwdlp wnwowpyybp b
1738 p. Ppwluhwgh nbuinbuwgbn Ynunnh Ynndhg.

I = Zp1
P Zpo

1764 p. hinwjwgh YwnhG wnwowpytig qltiph plnhwlnip hG-
nbpup npn2tp npwbtiu Wwpgq Uhohl pywpwlwlwb dténip)nLh qlhpp
wlhwuwnwlwh hGnbpulbppg.

P4
I = ZpO :&.
P n n -’

By dpwjb ybpotipu wnwewnyyt| G0 qbh hGnGpuh Gpynt pwlw-
aubp, npnGp GEpywyniiu oquwgnpéynid GG wpnwuwhdwbywb b
Swjwuwnwbh yhdwywagpnepjwb wypwynmhYuwyned:

Unwohl pwlwélh hbnphOwyp qbpiwlwgh yJhdwlywaghp a.
Muwuwbkb £




| = 2P
Zpoch
huy Gpypnpnhlp” E. Lwuwbpbup.
Zpﬂo .
Zpo%

Epynt hlnbpultipnud k) hGnbpuwynpynn aténcpynilp ghGG k, huy
npwtiu Y2hn wnwohl nGwpnid plnniGdt) t wpunwnpwbph pwbwyp
pGpwghy dwidwlwlwpowlniy, huly Gpypnpnnd™ wpunwnpwlph
pwlwyp pwghuwjht dwiwbwwnowbned:

Muwuwyth L Lwuwbjptup hGntpultiph GowGwynipjnGObpp sGG
hwdpGybnid: Yw pwgwwnpdnid £ wyl hwbqwdwbpny, np hGnbpu-
GGnG nLO6G twpptip nbnbuwghunwywb pnwbnwynipnc:

QnpSGwywhbnid qbh hGnbpultipp” hw2qwpyywséd Mwwth puw-
Gwadlny, ntGbh ng UGS GJwqiwd, huy pun Lwuwbjptiup pwlwdlh’
hGdpywghwih nbdwtiph wsh dhunncd:

Nhunwpyblp Lwuwbptuh L Mwwth hGnbpubtph hwwnynipynil-
GGpp:

Mwmwnbﬁp hGwnlyw| Gowbwynwdbtpp

I, 1§ - oGh L $hahwywl dwywih hGntpultnp’ pGpwghl Lzhn-
Gbipny (Mwuwizbh hntipu),
B, 1§ - alh L $hahlwlwl Swywih hGnbpulbinp’ pwghuwhG

UzhnGtipny (Lwuwtjptiuh hGntipu):
Unyntuwy 9.6-nud ptipdwé GG wyn hGnbpulbph hwwnyiwb pw-
Gwadlbinp:

UnynLuwly 9.6.
Lwuwtjptiuh L Mwuwth hGnbpultpp
hGnbpuh hGntipulbph pwGwdaltpp
wGwGnLp Lwuwbjpbup (pwghuwjh Muwuwbih (hwpybwnnt
U2hnGGpnyY) U2hnGbpny)
Dhahlwlwa Sw- zpoch ZP1Q1
Juwih hGnbipup > P > P
> Pi% > P
QGh hGnt = LT
h hGnbpup Zpo% Zpo(h

?meanJnL[] 1.




UjuhGpl™ qbh hGntpup punn Mwuwpth pwlwdlh GEplYuywglnid k
wpuwnpwbph wpdtph hGnbpuh hwpwpbpnipjnitbp wpnwnpwbph
$hahlwywb swywih hntipuphl pun Lwuwbjptup pwlwdélh:

Swuwnynipynth 2.

a0 _n o
Ip 'Iq B Ip 'lq B Ipq=

ZP1CI0 _ZP1CI1 - ZP1CI1 ,Zpoq1 - ZP1Q1
DP% PG  2Po% DPod%  2.Pod

Swuwnynepyntb 3.
M = 2P _ 2 Pi(Po/Po) _ 2 1PodolPs/Po) _ 2 iPodh

P> oo > Po > Po% 2.Podo

Swuwnynipynth 4.
M = 2Pt _ D 2Po%(% /%) _ D TPo%o(% /Po) _ 2.iaPodh

d Z Po% Z Po Z Podo Z Pod

Swuwnynipynth 5.
= 2P _ 2 Ph(Po/Po) _ 2 Po%h(P1/Po) =Zippo(h
Y PG PG 2Pt
SYyjw| nbiwypnitd npwbiu Y2hn oguwgnpéynid b wwjdwlwlwhb
wndtipp” pods
Swuwnynipnth 6.
N = ZP1Q1 =ZP1Q1(Q0/QO) =ZP1Q0(Q1/QO) =Ziqp1q0 )
a Zpﬂo ZPMO ZPMO ZPMO .
Npwtu Yzhn wjunbin plnniGdwéd £ pwghuwihl dwiwbwyw-
2nowlh wpwnwnpwlph wpdbipp” hwdwpydwéd hwpgbnne dwow-
Gwywznowlh qltnny (p1qo):
Swuwnynipynth 7.
Cuwn pwghuwjhl dwdwbwywpowbh wndtiph dténpjwb hGnbp-
uh UYzhnp npnpGint dwdwlwy wnwowlnd £ dunnwwh p6nnud:
Muwuwndwnrb wjb t, nn ghlp, npwbu pwgdwwwnnyhs, dnlnud £ Yzrh

Ut L YhnGGph qlGph thnthnfunigjntGGtph dhole gnynepjnl niGh Yn-
nGjwghuw.

N
I =1+r6; -vi -V,
PP Yo b g

npwnkin’ ripiq -0 Ynntywghwih gnpdwyhgb £ wpwbdhb nbuwyh wp-

mwnpwiph $hghyuwywl swwih L qbh wbhwwnwywb ho-
ntipultiph dhol,



Vip -0 qOh wOhwwnwywb hGntpuh Jwphwghwih qnpéw-

Uhgl t,
Viq -0° wpunwnpwOph $hghywywb dwywih wbhwnwywb

hGntipuh Jwphwghwjh gnpéwyhgl t:

Unnbywghwih gnpdwyhgp npnynid £ hbnbyw) pwlwdlny®
- Z(ii —'gi 012 )Pt
IPIQ Gip qu Z poqo ’
huly dhohl pwnwyniuwyhb 2Gnnudbepp’
n
> (ip, = 0 )%Podo Z(' ~ 1§ )?Podo
o, = | b o = [HFV————
p n a
Z1po% ;po%
1= 1=
Hwphwghwjh gnpéwlhgltipp.
G Gi
p I qa !
P q

Lwlh np Jwphwghwjh gnpéwyhgltipp dhan npwluwl &G, huy
wwpwbpwihb 2nijuynid qbh L $hghlwywb Swywih thnthnfunc-
pJnLGGGph dhole Ynnbywghwih gnpdwlygh dGénipintlp unynpwpwn
pwgwuwlwh k, www, pun Mwwbh pwlwdlh, hGnbpuh wpdtipp
dhown thnpp | pun Lwuwbjptiuh hGnbpuh wndtphg:

9.10. dhtiph Ywwnwpjwy hGntipup
dhtiph qbh hGnGpup Lwuwbjptup L Mwwyth q0h wgptquunw-
JhG hOnbpuGtnh wpwnwnpywiGtph dhphl Gphpwswihwlywb
L . 2 P 'Zpﬂh
P PP Zpo% Zpoch

bhtiph: wpwpwnyyws nwpptipwyh dhahlwlwl swywih ha-
ntpup hwqunpyyned £ hbnlyw| pwbwdlny’

© — I I” \/Zpo(% ZPM
a Yo 2P

hGnbpubtph GGpYwjwgnudp Gphypwswihwywhb dhphGh wbupny




ntbh ulygpnibpwihG pbpnep)nih. gnipy £ npnpwyh nbGunbuwghwnw-
Ywl pnwlnwynipynibhg: Ujuwbiu, h wnwpptipnipynit Lwuwtptup
Ywi Mwuwbh wopbqwunwihl hGnbpulbph, hwiwphsh L hwjinwnpw-
nh wmwnpptipnipynclp gniyg sh twihu ng dh hpwlwb nGunbunid ud
Ynpnruwn qGtiph Ywd Shghyuywb swywbtpp thnthnfuncpynlGGbphg:
hlntpuh hw2wpyh wn pwlwdlp dhptpp wlhwlbg Yuwnwnp-
jwy, npnyhtwnb hGnbpup dwiwlwyh db6y hwlywnwné t, wyjuhbpl’
pwahuwjhl L hwybunne dwdwbwlwnpowbbtph nbnwthnfunipjwl
wpryntGpnid unnwgynn hGntGpup hwywnwpéd £ uygplwlwb hwy-
JuwpyJwé hGnbpupb: Wn wwjdwohl pwdwpwpnid b gullyugwé
wlhwwnwlwb hGnbpu: Ujuwbiu, gbh wbhwwnwywb hGntpup Y hGah
b =21, hwlwnwna hGntipup YihGh' 1 _Po.
Po Ip P4

dhotiph Ywwwpyw) hGnbpup pwywpuwpned £ hbnbyw) ywjdwp.
\/me_Zm% .\/Zpo%_zpo% 1
Zpoch Zpo% ZPMO ZP1Q1

3wny t G261, np dhatiph Ywwnwnywi hGntipup hwayunby £ og-
tnwagnpéyniu:

9.11. hlnkipu - nEdywwnnp

UgquwjhlG hwyhybbph hwiwlwpgh Jwplbnpwagnit wndtpwjhG
gnigwbhG6ph (wgqquyhlG Gywdnun, hwiwhuwerbd wqqujht Glw-
dntwn b wy| ) hwzduplyp™ thwuwnwghhg hwdwnpbith qltiph, hpwyw-
Gwgyntd £ hGnbpu-nGdywinnph oqlinpjwdp: MEpywnnpp gnpdw-
Uhg £, nph oqlnipjwdp hwpybtitnne dwiwbwlwynpowbh wndtpwihl
gnigwlipph dténignilp (winpdtipp) pbpynid £ pwghuwiht wpdtipw-
JhG swithGhnipjwb: OphGwy™ 3LU hGnbpu-nGEdywunnpp qbh hbnbpu
E, npp Yhpwrynd £ LU wlhwlwywb swywip G2qpnbint hwdwp’
hwyh wrltnd wpdtgnpynidp L npw hhdwb ypw' ILU-h hpwyw
swywh unwgniip:

hOnGpu-nGdywwnnpp wpunwhwjnnud £ hwpybnne dudwlwyw-
2nowlh wpunwnpwlph hwuwnwgh wnpdtiph hwpwpGpnepjntlp wp-
nwnpwlph wpdtiphl, nph Ywrnigwépp Gowh £ hwpybunne dwiw-
Guywnpowbh Ywrnigwdéphl, pwyg npnwd” pwghuwihlb nnwpyw
qlbpny: hGntpu-nE$ywwnnph hwownpyh hhdpnid pGLHws £ Mww)bh
waptiquwnwhb hntpup® plpwghly YzhnlGtipny: Panbpu-ntidywwnn-
np 2005 p. LU hwdwp npnyncd &



2 _P200s%005 pwGwabin,
Zpo%oos
npwnkin’ 1g-0 hGnbpu-nE$ywwnnnl t,
Qa00s-0" wnpuwnpwph dwywyp 2005 p.,
P200s; Po-0° thwuwnwgh qnpénn qlGpp, hwiwwwwnwufuw-
Gwpwn® 2005 L pwghuwjhb tnwphbtpney:
2005 p. hpwlwb 3ILU-G npnagnid £ Ragos = Qopos:ly pwlwdling,
npunbn’ Qapos- WOYwlwlywhb ILU-G E:
hOntipu-nt$ywwnnph pwlwdlp Ywnbih £ GEpyuywgltp Gub hb-
nlyw] inbupny’

Id:

|d:Q2005 :
R2005
hlnbipu-ntdywuwnpp 2006 p. hwdwp Ywpnn b hwadwpydtp ht-
nlyw| pwlwdlbny

2_P200e%2006
2 Po%006
npwnbin’ gze0e-0 winuwinpwlph dwyw| b £ 2006 p.,
P200s — 2006 p. thwuwwgh gnpénn qltipp:

Jwibdwwnbny pwlwdlbinp, hGwun £ GYwwnb, np npwbgnld og-
wmwagnpéyntd GG wwpptp YpprlGbp: Un wwwdwneny  hGnbpu-
nGdywwinpp sh wpnn oquiwgnpéyti quh nhGwidhlywih qlwhwn-
Jwlb hwdwnp Gpynt dwiwbwlwnpowbatpniy:

hlnbGpu-ntGdpywwnnpp wwwnytpwgnid £ nmwihu dhwjb hwaybunne
L pwghuwjhG dwiwbwywynpowbbbph wpnwnpwbpbbph wpdtipw-
JhG hwpwptbpnipjwb dwuhb: SYyjw) nbwpnid hwyyh sh wnbynid
hwpybwnne L pwghuwhG wmwphbGbph wpunwnpwOplGph Ywgih L
Ywrnigywéph wnwppbpnepynilp: Ujuwhuny, hGnbpu-nG$ywnnnpp
hGplnipnylb gnigwlhy £ dpswywapnipjwl wpwynhluynd hG-
nbipu-ntEdywwnnpbtipp hwydwpyyned GG ng dhw)l wdpnng nlbunk-
unipjwl dwywiny, wjilk puin wnwlGdhlt twpwépbtph, wwpwlpw-
JhG fudptiph, tnGunbGunipjwh Gnintiph L wy| G:

Id:



(t) =

JudsL4uouen

mfe

Swybipjwé 1
Lwuwpwup Yypybwyp Gnpdwynpdwé dniGyghw

1

2

5

6

7

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
23
2.4
2.5
2.6
2.7
2.8
29
3.0

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

0160
0955
1741
2510
3255
3969
4647
5385
5878
6424
6923
7373
7775
8132
8444
8715
8948
9146
9312
9451
9566
9660
9736
9797
9845
9883
9912
9935
9952
9965
9986

0239
1034
1819
2586
3328
4039
4713
5346
5935
6176
6970
7415
7813
8165
8473
8740
8969
9164
9327
9464
9576
9668
9743
9802
9849
9886
9915
9937
9953
9966
9990

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

0399
1192
1974
2737
3473
4177
4843
5467
6047
6579
7063
7499
7887
8230
8529
8789
9011
9199
9357
9488
9596
9684
9756
9812
9857
9892
9920
9940
9956
9968
9995

0478
1271
2051
2812
3545
4245
4907
5527
6102
6629
7109
7540
7923
8262
8557
8812
9031
9216
9371
9500
9606
9692
9762
9817
9861
9895
9922
9942
9958
9969
9997

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

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

0717
1507
2282
3035
3759
4448
5098
5705
6265
6778
7243
7660
8029
8355
8638
8882
9090
9265
9412
9534
9634
9715
9780
9832
9872
9904
9929
9947
9961
9972
9999

OpnhGwwnh wpdbtpltpp wybjugywo GG 10000 wGquy:




t2

Swybywé 2

D(t) = ﬁe_z dnLlyghwyh wndtiplbph wyniuwy

t o1 ]2 ]s|a]s][e]7]8]o0
0.0 3989 3989 3989 3988 3986 3984 3982 3980 3977 3973
0.1 3970 3965 3961 3956 3951 3945 3939 3932 3925 3918
0.2 3910 3902 3894 3885 3876 3867 3857 3847 3836 3825
0.3 3814 3802 3790 3778 3765 3752 3739 3725 3712 3697
0.4 3683 3668 3653 3637 3621 3605 3589 3572 3555 3538
0.5 3521 3503 3485 3467 3448 3429 3410 3391 3372 3352
0.6 3332 3312 3292 3271 3251 3230 3209 3187 3166 3144
0.7 3123 3101 3079 3056 3034 3011 2989 2966 2943 2920
0.8 2897 2874 2850 2827 2803 2780 2756 2732 2709 2685
0.9 2661 2637 2613 2589 2565 2541 2516 2492 2468 2444
1.0 2420 2396 2371 2347 2323 2299 2275 2251 2227 2203
1.1 2179 2155 2131 2107 2083 2059 2036 2012 1989 1965
1.2 1942 1919 1895 1872 1849 1826 1804 1781 1758 1736
1.3 1714 1691 1669 1647 1626 1604 1582 1561 1539 1518
1.4 1497 1476 1456 1435 1415 1394 1374 1354 1334 1315
1.5 1295 1276 1257 1238 1219 1200 1182 1163 1145 1127
1.6 1109 1092 1074 1057 1040 1023 1006 0989 0973 0957
1.7 0940 0925 0909 0893 0878 0863 0848 0833 0818 0804
1.8 0790 0775 0761 0748 0734 0721 0707 0694 0681 0669
1.9 0656 0644 0632 0620 0608 0596 0584 0573 0562 0551
2.0 0540 0529 0519 0508 0498 0488 0478 0468 0459 0449
21 0440 0431 0422 0413 0404 0396 0387 0379 0371 0363
2.2 0355 0347 0339 0332 0325 0317 0310 0303 0297 0290
23 0283 0277 0270 0264 0258 0252 0246 0241 0235 0229
24 0224 0219 0213 0203 0203 0198 0194 0189 0184 0180
25 0175 0171 0167 0163 0158 0154 0151 0147 0143 0139
2.6 0136 0132 0129 0126 0122 0119 0116 0113 0110 0107
2.7 0104 0101 0099 0096 0093 0091 0088 0086 0084 0081
2.8 0079 0077 0075 0073 0071 0069 0067 0065 0063 0061
2.9 0060 0058 0056 0055 0053 0051 0050 0048 0047 0046
3.0 0044 0043 0042 0040 0039 0038 0037 0036 0035 0034
4.0 0001 0001 0001 0000 0000 0000 0000 0000 0000 0000

OpnhGwuwnh wpdtipltipp wybjwgywé GG 10000 whgqua:




Swybywé 3

MhpunGh pwfuncd ( %?-pwztuntd)
%2 wnynwu. wpdtpGlpp P(x2>xﬁlm) hwywlwlwGnipjwG hwdwp

LujuGulwlimpymG
999 | 995 | .99 .98 975 | .95 .90 .80 .75 .70 .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 0207 0.297 0.429 0.484 0.711 1.064 1.649 1923 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 2204 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 5527 7.344
9 1.152 1.735 2.088 2.532 2700 3.325 4.168 5.380 5.899 6.393 8.343
10 1479 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 6989 7.584 8.148 10.341
12 2214 3.074 3.571 4.178 4.404 5226 6304 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 5368 5.629 6.571 7.790 9.467 10.165 10.821 13.339
15 3.483 4.601 5229 5985 6.262 7.261 8.547 10.307 11.036 11.721 14.339
16 3942 5.142 5812 6.614 6908 7.962 9.312 11.152 11.912 12.624 15.338
17 4416 5.697 6.408 7255 7.564 8.672 10.085 12.002 12.892 13.531 16.338
18 4905 6.265 7.015 7.906 8.231 9.390 10.865 12.857 13.675 14.440 17.338
19 5407 6.844 7.633 8.567 8.907 10.117 11.651 13.716 14.562 15.352 18.338
20 5921 7434 8260 9.237 9.591 10.871 12.443 14.578 15.452 16.266 19.337
21  6.447 8.034 8.897 9915 10.283 11.591 13.240 15.445 16.344 17.182 20.337
22 6983 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




Lwjwlwywlmpntl

030 | 025 [ 020 | 0.10 | 005 | 0.025] 0.02 | 0.01 [0.005 | 0.001
1 1074 1323 1642 2706 3841 5024 5412 6635 7879 10.827
2 2408 2773 3219 4605 5991 7378 7.824 9210 10597 13815
3 3.665 4.108 4.642 6.251 7.815 9.348 9.837 11.345 12.838 16.268
4 4878 5385 5989 7.779 9488 11143 11.668 13277 14.860 18463
5 6064 6626 7289 9236 11.070 12839 13388 15.086 16750 20517
6 7.231 7.841 8558 10.645 12.592 14.449 15.033 16.812 18.548 22.457
7 8383 9037 9.803 12017 14.067 16013 16.622 18475 20278 24.322
8  9.524 10219 11030 13362 15507 17.535 18.168 20.090 21.955 26.125
9 10.656 11.389 12.242 14.684 16919 19.023 19.679 21.666 23.589 27.877
10 11781 12549 13412 15987 18307 20.483 21161 23.209 25.188 29.588
1112899 13701 14631 17.275 19.675 21.920 22.618 24.725 26.757 31264
12 14011 14.845 15.812 18.549 21.026 23.337 24.054 26.217 28.300 32.909
13 15119 15984 16985 19.812 22362 24.736 25472 27.688 29.819 34.528
1416222 17.117 18.151 21.064 23.685 26.119 26873 29.141 31319 36.123
15 17.322 18.245 19.311 22.307 24.996 27.488 28.259 30.578 32.801 37.697
16 18418 19.369 20465 23.542 26296 28.845 29.633 32.000 34.267 39.252
1719511 20489 21615 24769 27.587 30.191 30.995 33409 35718 40.790
18 20601 21.605 22.760 25.989 28.869 31.526 32346 34805 37.156 42312
19 21689 22.718 23.900 27.204 30.144 32.852 33.687 38.191 38.582 43.820
20 22775 23.628 25.038 28412 31.410 34170 35.020 37.566 39.997 45315
21 23.858 24935 26.171 29.615 32.671 35479 36.343 38932 41401 46.797
22 24939 26039 27.301 30.813 33924 36781 37.659 40.289 42796 48.268
23 26018 27.141 28429 32.567 35172 38.076 38.968 41.638 44.181 49.728
24 27.096 28241 29.553 33.193 36415 39.384 40.270 42.980 45558 S51.170
25 28.172 29339 30.675 34362 37.652 40.046 41.566 44314 46928 52.620
26 29246 30434 31.795 35563 38.885 41923 42.856 45.642 48.290 54.052
27 30319 31328 32.912 36741 40.113 43.194 44.140 46.963 49.645 55.476
28 31391 32320 34.027 37.916 41337 44461 45419 48278 50.993 56.893
29 32461 33711 35.139 39.087 42.557 45.722 46.693 49.588 52336 58.3025
30 33530 34800 36250 40256 43.773 46.979 47.962 50.692 53.672 9.703




Uwnjnnbiluinp pwfuncd (t-pwzfuntd)

Swybywé 4

(a=8(t)=P

|T| > ) hwdwlwywGnipynG

0.9 ‘08 ‘07 ‘06 ‘05 ‘02

‘0.1 |0.05 ‘0.01 ‘0.001

CoOo~NONPDWN-=

0.510 0.727
0.445 0.617
0.424 0.584
0.414 0.569
0.406 0.559
0.404 0.553
0.402 0.549
0.399 0.546
0.398 0.543
0.327 0.542
0.396 0.543
0.395 0.539
0.394 0.539
0.393 0.537
0.393 0.536
0.392 0.535
0.392 0.534
0.392 0.534
0.391 0.533
0.391 0.533

0.391 0.532
0.390 0.532
0.390 0.532
0.390 0.531
0.390 0.531
0.390 0.531
0.389 0.531
0.389 0.530
0.389 0.530
0.389 0.530
0.388 0.529
0.387 0.527
0.386 0.526
0.385 0.524

1.000
0.816
0.765
0.741
0.727
0.718
0.711
0.706
0.703
0.700
0.697
0.695
0.694
0.692
0.691
0.690
0.689
0.688
0.688
0.687

0.686
0.686
0.685
0.685
0.684
0.684
0.684
0.683
0.683
0.683
0.681
0.679
0.677
0.674

1.886
1.638
1.563
1.476
1.440
1.415
1.397
1.383
1.372
1.363
1.356
1.350
1.345
1.341
1.337
1.333
1.330
1.326
1.325

1.323
1.321
1.319
1.318
1.316
1.315
1.314
1.313
1.311
1.310
1.303
1.296
1.289
1.282

12.706
4.303
3.182
2.776
2.571
2.447
2.365
2.306
2.262
2.228
2.201
2179
2.160
2.145
2.131
2.120
2.110
2.101
2.093
2.066

2.080
2.074
2.069
2.064
2.060
2.056
2.052
2.048
2.045
2.042
2.021
2.000
1.980
1.960

63.657 636.619

9.925
5.841
4.604
4.043
3.707
3.499
3.355
3.250
3.169
3.106
3.055
3.012
2.977
2.947
2.921
2.898
2.878
2.861
2.845

2.831
2.819
2.807
2.797
2.787
2.779
2.771
2.763
2.756
2.750
2.704
2.660
2.617
2.576

31.598
12.941
8.610
6.859
5.959
5.405
5.041
4.781
4.583
4.437
4.318
4.221
4.140
4.073
4.015
3.965
3.922




Swybywé 5
dhytp-UGGnLYnph pw2iunid (F-pwfuncd)

P(F>F wnyniu.) yuwjdwOhG pwdwpwpnn F (o, vy, v2)
wryntuwyh wpdtpabpp:
UnwohG wninnh wpdtiplbipp hwiwwwwnwutuwnud LG 0,05,
GpypnpnhGp® 0,01 L GppnpnhGp™ 0,001 hwywbwywGnipjwl, vi-p hwdwnphsh
wquuwnntpjwl wumnhdwGatph phyh £, vo-p* hwjnnwpwph:

Vi

1 2 3 4 5 6 8 |12 | 24| o |t

1 1614 1995 2157 2246 230.2 2340 238.9 2439 249.0 253.3 12.71
4052 4999 5403 5625 5764 5859 5981 6106 6234 6366 63.66
406523 500016 536700 56252 576449 585953 598149 610598 623432 636535 636.2

2 1851 19.00 19.16 19.25 19.30 19.33 19.37 19.41 1945 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 10.13 955 928 9.12 9.01 894 884 874 864 853 3.18
3412 30.81 29.46 28.71 2824 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

771 694 659 639 626 616 6.04 591 577 563 278
4 2120 18.00 16.69 1598 1552 1521 14.80 14.37 13.93 13.46 4.60
7413 61.24 56.18 53.43 51.71 50.52 49.00 47.41 45.77 44.05 8.61

6.61 579 541 519 505 495 482 468 453 436 257
5 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 2642 2514 23.78 6.86

6 599 514 476 453 439 428 415 400 384 367 245
13.74 1092 9.78 9.15 8.75 847 810 772 731 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

7 559 474 435 412 397 387 373 357 341 323 236
1225 955 845 785 746 719 6.84 647 6.07 565 350
29.22 2169 1877 1719 16.21 1552 1463 13.71 1273 11.70 5.40

532 446 407 384 369 358 344 328 312 299 231
1126 865 759 710 663 6.37 6.03 567 528 486 3.36
2542 1849 15.83 14.39 1349 1286 12.04 11.19 10.30 9.35 5.04

512 426 386 363 348 337 323 307 290 271 226
9 1056 802 699 642 606 580 547 511 473 431 325
2286 16.39 13.90 1256 11.71 11.13 1037 957 872 7.81 478




10

11

12

13

14

15

16

17

18

19

20

21

4.96
10.04
21.04

4.84
9.65
19.69

4.75
9.33
18.64

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

4.35
8.10
14.82

4.32
8.02
14.62

4.10
7.56
14.91

3.98
7.20
13.81

3.88
6.93
12.98

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

3.49
5.85
9.95

3.47
5.78
9.77

3.71
6.55
12.55

3.59
6.22
11.56

3.49
5.95
10.81

3.41
5.74
10.21

3.34
5.56
9.73

3.29
5.42
9.34

3.24
5.29
9.01

3.20
5.18
8.73

3.16
5.09
8.49

3.13
5.01
8.28

3.10
4.94
8.10

3.07
4.87
7.94

3.48
5.99
11.28

3.36
5.67
10.35

3.26
5.41
9.63

3.18
5.20
9.07

3.1
5.03
8.62

3.06
4.89
8.25

3.01
4.77
7.94

2.96
4.67
7.68

2.93

746

2.90
4.50
7.26

2.87
443
7.10

2.84
4.37
6.95

3.33
5.64
10.48

3.20
5.32
9.58

3.1
5.06
8.89

3.02
4.86
8.35

2.96
4.69
7.92

2.90
4.56
7.57

2.85
4.44
7.27

2.81
4.34
7.02

2.77
4.25
6.81

2.74
4.17
6.61

2.7
4.10
6.46

2.68
4.04
6.32

3.22
5.39
9.92

3.09
5.07
9.05

3.00
4.82
8.38

2.92
4.62
7.86

2.85
4.46
7.44

2.79
4.32
7.09

2.74
4.20
6.80

2.70
4.10
6.56

2.66
4.01
6.35

2.63
3.94
6.18
2.60
6. 02
2.57

3.81
5.88

3.07

920

2.95
4.74
8.35

2.85
4.50
7.71

2.77
4.30
7.21

2.70
4.14
6.80

2.64
4.00
6.47

2.59
3.89
6.20

2.55
3.79
5.96

2.51
3.71
5.76

248
3.63
5.59

2.45
3.56
5.44

242
3.51
5.31

2.9
4.71
8.45

2.79
4.40
7.62

2.69
4.16
7.00

2.60
3.96
6.52

2.53
3.80
6.13

2.48
3.67
5.81

242
3.55
5.55

2.38
3.45
5.32
2.34
5 13
2.31
3.30
4.97
2.28
3.23
4.82

2.25

3.174.

70

2.74

764

2.61
4.02
6.85

2.50
3.78
6.25

242
3.59
5.78

2.35
3.43
5.41

2.29
3.29
5.10

2.24
3.18
4.85

2.19
3.08
4.63

2.15
3.01
4.45

2.1
2.92
4.29
2.08
4 15
2.05

2.80
4.03

2.54

677

240

600

2.30
3.36
5.42

2.21
3.16
4.97

213
3.00
4.60

2.07
2.87
4.31

2.01
2.75
4.06

1.96
2.65
3.85

1.92
2.57
3.67

1.88
2.49
3.52

1.84
242
3.38

1.82
2.36
3.26

2.23
3.17
4.59

2.20
3.1
4.49

2.18
3.06
4.32

2.16
3.01
4.12

2.14
2.98
4.14

213
2.95
4.07

212
2.92
4.02

2.1
2.90
3.96

2.10
2.88
3.92

2.09
2.86
3.88
2.09
2.84
3.85
2.08

382




22

23

24

25

26

27

28

29

30

60

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

4.21
7.68
13.61

4.19
7.64
13.50

4.18
7.60
13.39

4.17
7.56
13.26
4.00
1197
3.84

6.64
10.83

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

3.35
5.49
9.02

3.34
5.45
8.93

3.33
5.42
8.85

3.32
5.39
8.77
3.15
776
2.99

4.60
6.91

3.05
4.82
7.80

3.03
4.76
7.67

3.01
4.72
7.55

2.99
4.68
7.45

2.98
4.64
7.36

2.96
4.60
7.27

2.95
4.57
7.18

2.93
4.54
7.12

2.92
4.51
7.05
2.76
4.13
6.17
2.60

542

2.82
4.31
6.81

2.80
4.26
6.70

2.78
4.22
6.59

2.76
4.18
6.49

2.74
414
6.41

2.73
4.1
6.33

2.7
4.07
6.25

2.70
4.04
6.19

2.69
4.02
6.12
2.52
3.65
5.31
2.37

462

2.66

619

2.64
3.94
6.08

2.62
3.90
5.98

2.60
3.86
5.89

2.59
3.82
5.80

2.57
3.78
5.73

2.56
3.75
5.66

2.54
3.73
5.59

2.53
3.70
5.53

2.37
3.34
4.76

2.21
3.02
4.10

2.55
3.75
5.76

2.53
5.56
2.51

2.51
3.67
5.55

2.49
3.63
5.46

2.47
3.59
5.38

2.46
3.56
5.31

2.44
3.53
5.24

243
3.50
5.18

242
3.47
5.12

2.25
3.12
4.37

2.09
2.80
3.74

2.40
3.45
5.19

2.38
3.41
5.09

2.36

499

2.34
3.32
4.91

2.32
3.29
4.83

2.30
3.26
4.76

2.29
3.23
4.69

2.28
3.20
4.65

2.27
3.17
4.58

2.10
2.82
3.87

1.94
2.51
3.27

2.23
3.12
4.58

2.20
3.07
4.48

2.18
3.03
4.39

2.16
2.99
4.31

2.15
2.96
4.24

213
2.93
4.17

212
2.90
4.11

2.10
2.87
4.05

2.09
2.84
4.00
1.92
331
1.75

2.18
2.74

2.03
2.75
3.92

2.00
2.70
3.82

1.98
2.66
3.84

1.96
2.62
3.66

1.95
2.58
3.59

1.93
2.55
3.52

1.91
2.52
3.46

1.90
2.49
3.41

1.89
2.47
3.36

1.70
212
2.76

1.52
1.79
213

1.78
2.30
3.15

1.76
2.26
3.05

1.73
2.21
2.97

1.71
217
2.87

1.69
2.13
2.82

1.67
2.10
2.76

1.65
2.06
2.70
1.64
2.03
2.64
1.62

2.59

2.07
2.82
3.79

2.07
2.83
77

2.06
2.80
3.75

2.06
2.79
3.72

2.06
2.78
3.71

2.05
2.77
3.69

2.05
2.76
3.67

2.05
2.76
3.67

2.04
2.75
3.64

2.00
2.66
3.36

1.96
2.58
3.29




Swyb wé 6

dhytph Z - dhwthnfunLpjwl wnynLuwy

| o

1

2

3 | 4] 5] s

7 | 8 [ 9

0.0 0.0000

0.1 0.1003

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9
0.99

0.2027

0.3095

0.4236

0.5493

0.6932

0.8673

1.0986

1.4722

2.6466

0.0101

0.1104

0.2132

0.3205

0.4356

0.5627

0.7089

0.8872

1.1270

1.5275

2.6996

0.0200

0.1206

0.2237

0.3316

0.4477

0.5764

0.7250

0.9077

1.1568

1.5890

2.7587

0.0300 0.0400 0.0501 0.0601

0.1308 0.1409 0.1511 0.1614

0.2342

0.3428

0.4599

0.5901

0.7414

0.9287

1.1881

1.6584

2.8257

0.2448 0.2554 0.2661
0.3541 0.3654 0.3767
0.4722 0.4847 0.4973
0.6042 0.6184 0.6328
0.7582 0.7753 0.7928
0.9505 0.9730 0.9962
1.2212 1.2562 1.2933
1.7381 1.8318 1.9459

2.9031 2.9945 3.1063

0.0701 0.0802 0.0902
0.1717 0.1820 0.1923
0.2769 0.2877 0.2986
0.3884 0.4001 0.4118
0.5101 0.5230 0.5361
0.6475 0.6625 0.6777
0.8107 0.8291 0.8480
1.0203 1.0454 1.0714
1.3331 1.3758 1.4219
2.0923 2.2976 2.6467

3.2504 3.4534 3.8002




Swybywé 7

UnnGywghwjh gnpéwyhgltiph 5%-ng L 1%-ng
hwjwlwywbnipjwh dwywnpnwybtph wyniuwy (ry)

. -h npwlws wpdtpGp| T2 T PWgWuUWlwO
LGunpwi- wndtplbp
ph ¢wthp 5%-ng 1% —ng 5%-ng 1% —ng

dwywpnwy | dwjwpnuwy | dwwpnwy | dwywpnwy
5 0.253 0.297 -0.753 -0.798
6 0.354 0.447 -0.708 -0.863
7 0.370 0.510 0.674 -0.799
8 0.371 0.531 -0.625 -0.764
9 0.366 0.533 -0.593 -0.737
10 0.360 0.525 -0.564 -0.705
11 0.353 0.515 -0.539 -0.679
12 0.348 0.505 -0.516 -0.655
13 0.341 0.495 -0.497 -0.634
14 0.335 0.485 -0.479 -0.615
15 0.328 0.475 -0.462 -0.597
20 0.299 0.432 -0.399 -0.524
25 0.276 0.398 -0.356 -0.473
30 0.257 0.370 -0.324 -0.433
35 0.242 0.347 -0.300 -0.401
40 0.229 0.329 -0.279 -0.376
45 0.218 0.313 -0.262 -0.256
50 0.208 0.301 -0.248 -0.339




Swybywé 8

THwlwl wynnynntpjwghwjh hwdwp YMwpphG-NknpunGh
hwjinwGhzh pw2funcip (6%-ng Gwlwlywihnipjwl dwlwpnwyh

hwdwn)
V, V, V, V, Vs

" ld [d, [ d [d [ d [ dy | d [dy | df [ o
15 108 136 095 154 082 175 069 197 056 221
16 110 137 098 154 086 173 074 193 062 215
17 113 138 102 154 090 171 078 1.90 067 2.10
18 116 139 105 153 093 169 082 187 071 2.06
19 118 140 108 153 097 168 086 185 075 2.02
20 120 141 110 154 100 168 090 1.83 079 1.99
21 122 142 113 154 103 167 093 181 083 1.96
op 124 143 115 154 105 166 096 180 086 194
23 126 144 117 154 108 166 099 179 090 192
o4 127 145 119 155 110 166 101 178 093 1.90

129 145 121 155 112 166 1.04 177 095 1.89
25 430 146 122 155 114 165 106 1.76 098 1.89
26 432 147 124 156 116 165 1.08 176 1.01 1.86
27 133 148 126 156 118 165 110 175 1.03 1.85
28 134 148 127 156 120 165 112 174 1.05 1.84
29 135 149 128 157 121 165 114 174 107 183
30 136 150 130 157 123 165 116 174 109 183
31 137 150 131 157 124 165 118 173 111 1.82
32 138 151 132 158 126 163 119 173 113 181
33 139 151 133 158 127 165 121 173 115 181
34 140 152 134 158 128 165 122 173 116 1.80
35 141 152 135 159 129 165 124 173 118 1.80
36 142 153 136 159 131 166 125 172 119 180
37 143 154 137 159 132 166 126 172 121 179
38 143 154 138 160 133 166 127 172 122 179
39 144 154 139 160 134 166 129 172 123 1.79
40 148 157 143 162 138 167 134 172 129 178
45 150 159 146 163 142 167 138 172 134 177
5o 153 160 149 164 145 168 141 172 138 177

155 162 151 165 148 169 144 173 141 177
55 457 163 154 166 150 170 147 173 144 177
60 458 164 155 167 152 170 149 174 146 1.77
65 160 165 157 168 154 171 151 174 149 177
70 161 166 159 169 156 172 153 174 151 1.77
75 162 167 160 170 157 172 155 175 152 177
80 163 168 161 170 159 173 157 175 154 178
85 164 169 162 171 160 173 158 175 156 1.78
9 165 169 163 172 161 174 159 176 157 178
95
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