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This research invotves the app[ication of the queuing theory and simulation for

simutating the situation of patients receiving services in the out-patient department of

Warlnchamrab Hospita[, Ubon Ratchathani with the objective of increasing efficiency

of patient service by finding alternatives to reduce the average waiting time of

patients who come for service. Arena program is used to constructed a simutation

mode[ of the queuing system. After verifying the simu(ation mode[, flve situations

with different poLicies for servicing patients in the out-patient department are

simulated. From the simutation experiments, it is found that the best service poticy is

to a[[ow the pulse measurement, questioning patients and diagnostic service stations

number 2,3 and 4 for generaL patients start working 30 minutes earlier. The average

waiting time of patients is reduced from 1,17.72 minutes to 96.26 minutes, decreasing

by 21.46 minutes or 18.23o/o and the cost of the queuing system is reduced from

2,650 Baht per 5.5 hours studied.
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ffi o-utdfi nur:ctuunlno uluuzuunqi.rJror.ron 1:.:n ururarriurir:rr o-lufrrora:rtorfi
!l

LOU LOLa0flflnul LU',tUy1nlt?Uouyl5 - iU4n5 o?unl:U1.JLnn1 rnaouLur ru lotL5nr:rtrl 1

nr 01u uriaco o1#ui n r: ln:r y n a rq-ln drrfiiirururir.Jr u r{r rrilui n r:lurl3rl r rulr n ua y
q ,- - , J J q
Lnarnuinu [tFrt1.J0{a r nl]t 0Q'tfloto{y1.i u611't i]^t0 tn a 0 tu.ytnnrlr tnaou Lul r.liouoltaon

finurturixraar 6.30 - i2 O0 u. r{]urrarfr'tyl,o I iu 6oiunofi 30 r6oufiurnl yt.A.2559

iuqnid r rdoumuruu y:.A.2559 uasiu{uvrifi 4 r6ourluruu yt.A. z5s9 ornfurir{orLafi
t, q
tdrri rn:ryr,ilou'L{rnquflrrldruufltnou ttas nriafr.:uluiiraolfltgrard: uI!:un:l Arena

liraaranruar:nit3l uaydra olanrunr:oifi ufll uurlrr uA o n rfiorar ururyrrlunlia o r? a1

:onautoroilauvil:yutv1trilrnfi an uayrfi ofrulrunr::oaourioufi ao6nrir u

1.4 riunounr:rirrfi u.rruidu

riru:n nr:rirrruio'u fiurarunr:Grfinurluu6ounrnrfiuii vr.n.2ss9 uayduaonr:io-a
-:lur6ouo'urrnr n.Ft. 2560 filuaunr:lunr:liri{'ufiu d{ltaoflunr:rrfr 1. 1

nr:rlfi 1.t dusrounr:al"rrfiu{ruidu

14?1J O

tcuv[? al n']tYr''r.i'tu? 0u

rdouquntVuri v.d.2559 - rGoufrurrnu u.Ft. 2s6o

n.fl. -

tlJ.u.

fl.n. -

n.n.

a.a. -

n.a.

vi.u. -

,J.4.

n.11. -

ttl.u.

11.F. -

fl.6.

d.n.-

9.n,

1{.U. -

0.n.

1. flnu1.1']U'tnu ttav

raonfl: nnu'r
--)
+

Ao a, w
2. rn!toilavt0't LlluFr o.:

t{ tufl1i111 11U10U

-->

3. irn:rvridorafild'rr
0xurrlu4lrn1n0u

--)

4. air*ruliiraorflryur
dru}l:un: Arena

+

5. ritaor u,uturr n r:
ufrttflruvr a:rh.ra

tt4sfl1:utalJ{1u1nu

'+

I

I

I

I

I l lll1-
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t.s rJ:vltrrridnro'iroslsiiu

1.5. 1 aMio14'trurrur.:1urfil!:v3flSnrr,{rornr:'[rilinr:fir].:utolunalniro.lu un
e;d,

4Ll?uuon tidlru'tula't'rTut'r:'tlJ 0i1r?o0!at1t01u o'tunt5[tvl5 u1n:y]i i61u!aa,r nifriloqi;tuntnMn ao

1.5.2 alLn:oy l uuly r lfiao ura r: oa o ut olr.irjr ufi ttrurfl n r:l#ti nr:r o I 16'rrarjrfi

Mruauuluu0n L:{11tr'rL1a11:u{'',I:1lJ 6 114',)O0Ua51ti"lU

1.5.3 aM50Anuruavriruulyrrrdonltjrl:yuncilflunr:uffltdiurl:ltournr:rfi o

unrnoufieturudulu:yuunr:1fruinr:{rJru 
r i

t.5.4 rirrailrinirrnr:uayr.ifiaulofinurrruio-urdld arrr:oriruunfinuayuuryrrl
lu nr: ufftuflrgrartrJrJ:v q n oit"i"lunr:r! ilrJlr uffltfl ryrar uor no uI:uv,u ruradfidnurut
nr:1fruinr:ndrurYuuHun{.rJrtruon 1:ryrurrramiurir:ru o-rraiooua:rrorfi ki

1.6 n'rdrrYq n'rrilr,t3o n'rfi urlfrr,rr{ran r y

t.6.t q{rJro y r e fi .i l:yrrrufi fi a r nr:yrrr jll nr utri! n F 6lairutraqj ud':oe rfl u

rJ:vtrtuluttmdrtnorfi oruasdrmoliurir:rr i'rrar-nora:rrorfi

1.6.2 uaa'lnt r,t!1udl yin urn:yrl6ruunnatorrrarunrirjr uuo nfino otrilinr:l-ir-h u
ee

uno?ou1{ttu t0'r1,1u1yr Yrulu'ta u yru m6tn5 r!l.r9ru

t.5.: uaun r'irj r uuo n us.r r u6'{ *zu un fi tir uu o n T:r n u r r r ar riudr : rl o-lyl-o
ai -, ov - i,. -c.q,0!a5 rto'rl.J t.i tuo L1{t5n1521J?uytljlurllu L5o111 [lJ [t][a 1vvl1{

1.6.4 ocr"hiuinr:firJrtr rarrufir nr:t#rinr:#rhutuuriasoorinr:Iour{rrafrfi violl,

!nainivnnnlittyrud roruruunfirJrauon

t.6.s nr:iuuBnr:to.r{rJru urLru6r nr:fi{rJrorririwinr:luuriavlnhfuinr: tou
tr iv,, e !r: a1nflr.t1J1u[1J151]UFiAl t!1J:flT: 0UtAtAAU

1.6.6 r?a'rranau uilrufir nr:firir.lrurdrrr:-luinr:fioollllinr: uritriaur:n
irrinr:trifiufr lirtririorlar:onou6u

t.e.z drirsiirlU vilrudwhhufrt!"kirJrariiul:nrirhl r,riollltl:ndrfluranlvvn.: ras

fiorqo-oeil
r.o.a pirjraarors v!1ufi{ frrlruri'rhl fifi0.u zo fl f,uhl

t.o.s ,id'rsr4 na aun rjln vrrufir ririrafirirutflul:otanrcvrlu no oln uavltn

t.o.ro rftJrufraun:lr 14u1ufi{ frth ufir.irr" nr: tdril nr: rr:r tinurornrunvrdri'rtrj uac
.iu

uilvru-uodu L1,1Ld1i!nrtflau n::r.r tt! Linsoao?{r?1114!n [ln tnulnull'l{touo']14'15 Luumu



u1[yl 2
^U J d

[o n d 1 :.: 1u'] o uvr tn u 2 t 0.1

- i q oe c qe;,'
n15[noLtolnour1-J Lun15 t14!tn1tt0 {uu?u.t'tu!: n1:sl't.i "'l 1]oouua.tt].1:nilurfiu'Lfifi?lil

rtiu nT :1i'uinr:iruo'ry1: n1i'hllin1iluouln'n qa ooounlil#'!inr:lul:snurlra u{ludu
;q - &ifllnr:frnur:yl1l un'tn oufu iirr[Juos6'olffil:luavrdu or]o{unioou od1{nn6'0{ ufioovld

i- J Zq. " - i ! a. 3 ;tl'r[01]ruylrr0'tFt0uyrrfloluuau6T!11n$nLt!Q141UuLo ?i114iu Luoy'r!yt oulfl!rIou1fr
- jtu-v \ud A e

06u1un {11f]1Efl1r0 I iuLJlJ ttfl'ln0 u rtas.t'tula ulirrl n u Lofi nul tll0 t!uttu?111{ Lun1:o1ruL{1l.t

?0u lun:{L

2.1 nqufrunraoa
\v c, 4 av vvqUltlo1n0U (Queurng theory) :ts!ttto?n0U 0stnoto no 0 rlJ orJ tJrlj1]J'tiU!in'D

(Aniva[) r,tio qndr (Customer) rdrrriuinr:1urs!uni:1fi'!3nr: uoi{liuinr: (Service
vl

unit) L a1rJ150 Lv! 5n1i LOytuy lvl:"1u1'']n1a{luu5nl5unr.Jr?J'ru15u!5n15y50ann1nuou

{rrirrrriulinr:ratoandrilrirrfluoiol:onr:hllinr:6flu#nuruynr:rfinanrunr:njuuud
outiun'jr ivulrtlolnou (Queuing System) riuror (q:vn::ni qaa?::ai, 2550: t59)

!. - !
;irurJ:cnoufrdrn''6urro{iu1llt[rn']aouriu ocU:vnouludru a d':ufr;ir6'rg 6o

(1) qnrir (Customer) raio rilriwinr: (Rrrivat)

(2) uornoEi (Queuing)

(3) 6o1uLr,1!5n1: (Service Unit)

n-{uaoflur']rfr 2.1

aflal v:0
at!''t:!utn1:

SYUULIN?NOU

a fl "1u 
114 u; n ''t:

,r hl\-/ L \_a/ 
l

nrrrr 2. 1 1o:rair.r:yuuuoenou

iuuinr:ra5tuJr(r-
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2.1.1 dnuruyra{:yuur[o1aoa

r:'rAr:.n;nfi o.DOllflnufuBto{ttfl ?noutd 2 rll.jlJ6o

2.1.1.1 5s [!'u! nr:t#l3nr: (eueue Disctpline) l1ufi{ n fl rnrus{fi1d1un r:
tvluinrt'jrostriuinr: uri(rrilu? nr::r elloriou d'r rrju lr riou:-uuinr:riou (First Come

First Serve: fCrS) rLrfir,rdhlSnr:riou (Last Come First Serve: LCFS) uav{lriltinr:fifi
oxrllilrfl urlinn'irlfriwinr:riou r{Ju6'u

2.1.t.2 r.r-rnr:t#rinr: ralrufir iiruruyrirufil#linr:fiqirururvirl, uurrYur.,
-;yn1t Lvll:n1:rJn1] unou

2. 1.2 flJuuutJo,itsuuufi'tfrou

lunr: riruun:rJ r,r.,rtol unr u o urir., l.l1,i'li n r:o v uflu nl rirr,tuo:tlur utol nr:
trfirinr: dradrira-nrgruv yionrrrrulrsarLfii:yrruornotLdrfir,rf,u rirraYr:rJurrtor

J ".unr nouriuldua ol'triurT!6la-nrcruytol;rJultr:;ul unt no u d'l rjotrJfi (n'aar rrfitdtirytr,
254s)

2.1..2.1 7v1-)1JL$reoutioly r I rd a': rYumolu6u': (Single - channe[ - single -
- .i- , J - ) vphase system) n0 5s1JLl[tf]laouy 141.J'lu!:n1iul-JltJtfru'tttav[Jl]lt0t0utoux t 0enn't

caerl
5u1r:fl r:raiorralnovoonorn:stLuhl o-.ruarxlunrnfr 2.2

OOO+ D
atvfr z.z ivuur[n?nouuulJdo{ r.rr6tl'] - rYuorours,'ur

fi ur: n-aur rrfrtririrytr (2545: 169)

2.7.2.2 1v\r$arnouttr!,rorvrrrdur - uaru{unou (Singte - channel -
muttip[e - phase system) 6o:vulunrnoufifiqiunounr:lin'',rro'',orfurr, (lrnn'jr

Z,I
1 riurrou) uravuriavrilmolfrvrirurinr:16ur o-tuaoflunrvrfr 2.3



n1ilfi 2.3 :vuurlninoutluutiosur.!t6s't - ru.orYrra,
dlr, riau'l rrflttirirgm (2545: 169)

2.1.2.3 :v!! unlnou urlvarodo{vl't{ - riuslout6ur (muttipte - channel -
single - phase system) 6o:c!!ttorFroufifilYunounr:linr:rYunout6u'l rrrifrraarurarir u

tinr: (rLrna'ir t r.lrirur;inr:) o'luaoflunrvrfi 2.4

nrnfi 2.4 rvuuufl ?noouuur,tarotia.lmrl - riuo,orrdur

dur' fi'aur lfrttirirytr (2545: 169)

2.1.2.4 5y!uus?nouuulvarudolvtl{ - ua'lulYuoou (Muttipl.e - channel -
multiple - phase system) 6o :cu! unrno ufiitrunounr:uinr:ro",o{u,u, uavuriac
J.
rua aulJvaluvui ur: n r: otruao{unrvrfr 2.5

oo+EIooQ+

""{

Elcc->E,r*
ECCiErr+

nrnfi 2.5 rvuutln?aos tluufiarudo{ rl - uarariustou

oo
-

-

t l-ol-+[ol

fiur' fi'aur lfitdrjrgtr Q545: 169)

6
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2.1.3 anl* sra.iHluuin'lt
ilur: qa::ru:-nri (2555:14) urav q:vn::al laqa::ni (zsso: loz) ldrirrauera-nuruv
- f, e J , - ; - , , ,i

ta{frrt15u!-n1trtt1a:uuJ0vr.tanBruull ttfl nol{n! {{41 'li011Q1iru1m1!anu[us o.lfl0L1]u

2.1.3.1 iiruxul:v{in: (PopuLation) vtrufil nq'lr.J:vtrrnrfifilonlal{d!in1i
. i , !a
Luiv!!rr01n0u {{iv[tr-,{00nrlu 2 Ulstav] n0 na! o1u?ulJ5 vtl nivralu'luulJ Lllfll u

(tnfinity) unn-roei1{rdu ndllivtln:firLr1dri nr:ou1n1i tflud'u rav nd!1t'1uruillct1n:r'

arlLlinul!d?u'[d (Finite) unm-rodr{Ldu ndrl!: utl n:firir I ru rijuvrrinlrufrouiuluaurr:

n0afl [!uou
2.1.3.2 a-nuruvnl:t{1}rliwinr: (ArrivaI Characteristics) lunr: trirrLriuuinr:

).
arr:r:nu loanrtiu z a'nuruvfrdrd'ru 6o

1) n r: rdrur iul3nr: u,l l n.:fi filru6{ n1lrtr rfuuinr:luo-o:rfr

Qt)

v I t ' ' lnFra L1inufifl1ltroovlu}.nr::orfiofiov16':-winr: lutruvqflnSilJLtr\nFlinu l! ua?uoas ,
-i , ' u ..j ! ,{' ' 3---a
frrrlnuoroovlri:oi!!5 n1:u5oo1a tila uu tLJLtvu?u!: n1:0uuvlu !1nfl5flIr'lu'rlllu:n1:

' uriuouarjrralo niu 'lu:vluarunlrfianto$:liruqn6lvn:lrlei1{ 1 rflu6'u

'd- 
i

2) n15r1r1l]'r:1111:n15ltlj!q].J v!1Ufl{ n1l [11t]1:11! 5 n 1iv]!a nufuuvl

hiuuuou"[riarir rar o nr:idrurir-!inr:'[uusiav:ruovfin'lt:r{Juda:sriorYu Inur]nGudr
, tl, , S o g,

anufuyfl15[t't].J't5u!t n1:a?u ty6u0u tlJuLtlJ!A:J [OUnIUUO LUnll tlj',l]r1lU!:n1:0s n15t[0n

. uo.iulr!f,1dqoI 'lr.nr:r6uriouanritl]'ur1i!!5-n'l:tolqndrrirki 2 a'nvruv 6o

2. 1) dvr:rnr:uiriwinr: (Anival rate) uillufii Qadlt{rr:riutinr:
. loruradufinulr.rvfi{u 1ut?a1

2.2) trar:vr,l'jrtnr:rrir:-w3nr: (Anlvat tlme interval) r,tlrufil trar
i,

1,11.r LOUTAAU:Y111',]{AnnlUgraVnU

5t!u un?no udlulvnjovfi dnuruvnrMiuuinlsuuudl 1o ufi o-sr:r nr:
.,;!,c,j

L{1il'tiu!i n1iIn1: 15o n u0{ uuuf,ld{o{ 6ia1!1:nnlu? 6un?1}lu1au tuuvl0JrJ0nnl[t1tl1

x iluld o-.iuaoflualLnl5fr 2.1

P(x\=e-)'QJf
nl Y=t.2.). r

X = O'ruruqndrrioy 'lut?a'l

2 = o-er:1n15td1lriuuinr:
d - ,719?

2. 1.3.3 n q fr n : : l t o { {tl 1 i-! !i n r : ( Behavior) { rdr rL r fl li n r : fi a"n u cu s

- . - .J - J ',v_ aa j. 1.' -v ':vril orudr6'ryfr{{ti1l1in!5ft15 iioroltidytoyt tfiu, nv Lr.l[t']a lvULJ[[0']n0U [o vl']Lv LollLl
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rBnr:riou rilu6'u Io url n6 ruuldra olunln oudrulv4jovfiarLrFgrufifirrit:rituinr:os:a
oun'irovld:-uuinr:

2. t.q dnr*rusrarirutiuinr:
-'c- i A y
dldrnryvrovnolfror:ruroy rfiur{olnn d'n:rnr:'tliuin.t:r[ri{!1;uuin1l (Service

^ .f, _,q-,rHate) r{nrl Liiuinr:10d1.4u1u!5n1:ovrLnriLvl5nr:ou 2 ai'nurus oir.ohjfr €lan: qr::ruinrj.
2555:31\

2. 1. 4. 1 dn : r n r :1#li n r: uu n lfi yrLr u fi l lu n r :l#li n r:hi'uri a n drr,l:' o{lril
lsnlrov [{rialfrrvir 1 niu rdu nr:lriui nr:rtjodrt.:oriro-oal 6l uriaytrooytdr.:ar 5 iurfi-v -0=rriu d'fl :rnr: hil5nr:ovryirril 1 2 t.:oriourfr

2. 1.4.2 drtn n171riui n r : ul I dl rau r u fi I 1u nr :lfi ui n r :lriud a n 6ryi o r.iri rirq .,, |, . u r ! -.,, ; " L r --t- .-!in1:ns Ltr'taluJr lnu t{oytjuou nlFtx,llJrl a{n1:rola n6runay:ro rtu nr:16lrirriu rflud'u

;itaiunr::ru:alrio{ariolnr:tririnr:rin ovoglrrlr.Jto{L?a1fi1dlun15!inr: (Service Time)!r n n - -'
;sc,:,

'u0{ Llflau:'tutta?u"l]t't141n1Laau [o ua.]L Lurya-nurust4tr?u!inllos I utrarfrLd1unr:linr:
utltldrtravfi n15rtonuo.ruurrEndL]ulurfi aa o-,:rrao.l'[uarnrrfi 2.2

P(service time > x) = e-P ,x > 0

p = o-051n1:t#!;n1:

x = iiruauQndrriou xuria'l

e = 2.7183

| 1 d 
^,n'it[t0n80{n?1 u10vLuuu1JU[0n{ LUuuurtua :!tru!n.]:unnu0{lJolJa n-.iuafl{

o.,itunl vr 2.6

n?T 0

t1a1tu!:n15

n1?{fi 2.6 nlruanro{a?'r}rilrostfl uuuu16ndhjuuu16ua

fiur: q:vlr::nl laq?rioi Q55o:163)

Q.2)
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2.1.5 ne't U'l?lJo.iIrfl?aou
q V ,I e_ c.tv. e; .lull1.i6l:{yiul'ty{1J}15v1JL U01Fl0 ULtnlnO }i,',tLro luxua nrilfrou Lu:s!u un?no ufr

-!iirur ulir rioo rlhldr u n"rrir.randr!11:.rLornoy'lriar!.r:o[{.]!rlu:u!!1d'rdu fllrhriu
iruotar: irun-o,r rar l,utru"yfiurr:yuuandrarrLr:o:oluuoauurlui'lrliir fio rtiu ronar:fi

t.i:onr:frrri inuurifr iaiilBriuurroirl andr'luournr: rfl ufr'u

2.1.6 flittuud1{ 1 uorflrurarurnrnoo

q:vvr::ni oaq':::ni (2550: t66-769) loioBururfiu.:rYrIlrLluri1.r 1 torflcgrar
unrnou'jr iryrartorunrnouosfiurtrdraorfifinlrlyarnuaru duo g'ryr.l a-nuruvror{ola
-4.. ) c-ltui1utj0,:tyuu o{0srlunr: 0'Dru10 lainatuyn1:uonuolnlrlurovrthrrolnr:r{rd:vlu- an- - ! !r' --
uavrrarfr'[t-[unr:'[riui nr: o-rfunr:uaora'nurusro.: ulriiraol6rfinr rridr6'rufi0 vrirl#rfio

vo 4,
nx1[r tliilovriluuasrti{fiu Inu't{a'fua-nunjrnuooa (KendoLL Notation) rYlarLnr:d Z.A

A/B/s

A rarLru6r nlruonttnin?1 rosrflurarnr:u{rd:vurrrornoer

B urran'.r nr:uonuornlrlrirosrfl u?olrrarnr:triuinr:
s urLrufit drururar.irulriuinr: (s = t, 2, ...)

1\v
t5't0yt14u[fl']1 n't: ua n ua{t 0i n1: tl116 tylJ lJ ufl'l n0 u tlay n15 uo n un.ito.i t? a.t

l#linr:ovfi nr:uonuortu:l utlrirl 1 6lovfi nr:ritauoa'rgdnunifi ovuondra-nunifi nyron
-!

fi {4fl uruct0{n't:uan[[0{ f].rl.J

M ylrufil nr:uonurlrrufl rdror riruirnr:rduriuinr:uaunriunfl tto.1rr1]r.l
d .s, u -h, a

L0nsL![tLuLtua a1ui1]11a1yr L14u:n15

D yrtrudi nr:uonuoluwnlfi

G r,rrrufir rrarfrlrfuinr:fi nlru0nua{uurrli'?h

ttu M/M/ 1 osrtaqs6.:nr:r{rlrirlBnr:uonurolurlfl rdrol drurrarlunr:
OY - d d .s, , , c, e ;d
L !l n'l:nvljn15 rto n tro { r[lJ1J r0 nt L! tru1.. rt ua rras }l ulu!5n1t 1 14u']u [i]unu B{Lun1:

" -!'l[Fr:1c145sl.J!Ltn?n0tJ0u:Jafuanurunl.i sl Lu:ylJlJo.r1.J

,1 = o'n:rutrirlinr:Iourof,urio 1 v ?ur'ra')
si,

= 0r111fl15 L!1lJtfl',n [OU LAAUnA 1 U?U11A',',l

(2.3)

l-t

Po

Pn

L

Lq

= orlr.rilrncrtjufi:vwrvlri'irr

= n?1lilrostfltrfi:vtlov'ir.r
, c.;= o?lr lovLiJufrocfrriiuinr: n nulu5vlu

i-l o
n1u1ufl :1r!tn1: [ouLoaufl 0u Lu:cuu

j.; a
a1u'tu0.r5uu:nlStnuraauvlau Luu0'ln0ut,U

.; .iv- -= t1ff 1tAff UYlhlll:n1:UnaUnU0U[UlUtlU
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) )v-wq = r':artadufi{iuinr:udavnuouluttoxnou
c i - - .!
Inafi n:ru#rr{udfi uorutalarnr:tunr:itn:rvri:vllL.ruo'lFrou n'raunr:fi 2.4

[tas 2.5

L = zwq
(2.4)

Q.5)

o.tu

)
p

w=L=wo*!7p

wq= +

(2.6)

(2.8)

Q.7)

(2.e)

Q.10))"

p

.).
lt

6lururiraoruornoirfi ovfi'nlird ovrfl u;rJullduglu (Basic Mode[) rravg!tltru
I )-
fiusrufrfrodr.lo'rrTolunr:iuandr (Basic Model with a Finite Queue)

2.1.6.1 Jiltrlufiui1u M/M/1

gilu!ufi u5lu M/M/1 ovfi dnuruvfi eirdrgtolultdrao.l

1 ) do:rnr:r{ur:"trinr:inr:uonuo.iu!ufl ?dso.r

z) narfiiritinr:fi nr:uonuoluuurSnflrluuurdua

i) :sruu1]!-n'r:r[]uLr!!!tn0u[o5ulJ:fl ']in0!
q) na'',t,t'','unroouhidrfio

5) o'rururl:vtrn:lririrrio

o) fir,rli:urinr: I railra

7) o n:1n 1t rt 15! ! 5 n 1l u0 u n ?'10 sl51n 15 114!: n 1:
Jd -nr:1[F]5'rvvunlnouvl!4fl uorvo{ndmovfi asr:nr:ri1ulfu ri{6ln'l:fi 2.6

2.7, 2.8, 2.9, 2.r0, 2.17 &av 2.72

_)"
p-l

tr2
I

P(P- 1)

Q.11)



1.1

Pn= (212)

2.1.6.2 iilulJudufi'ru M/M/s

:rJ uuuduoru M/M/s ovidnuru;fr rir6'rytol rrrurila o'i o'{fi

1) o'n:rnr:tduriwinr:in'r:rtonuolttuufl rdqo'i
.ile - d c 6 

'2) [?a1vl[r!5n15 n15ttonBQ lltljlJ t0nq t! uuuttua
- Jc, t ,vv a

3) :sttuu!5n1:r[1]uttuuuln0utrlSuu:n1tn0u

4) n't1!u'r'1 t[o?noulrjdrn"tr

5) riruruil:vtrn:1ili1'r rio

6) fi rari'rulinr:lrnn'ir 1 rarilu uacfiuildumou

z ) d'n :r n r : nir :-u !i n r : rio u ni r do : r n r :'[fi li n r :: u
eiruil4n:nr:r'irurruriufio''larLnr zit z-tl' 2.14, 2.75, 2.76, 2.77 , 2.18,

2.19 *aH 2.20

L = Lq+ (2 13)

LP= Po (2.14)

(2.15)

(2.16)

,.(x)'

1
p

(s-l)![,-4)'
\ p)

wq+ I
p

LaWq= j
p

(2.17)

Pw=Po ;n!s (2.18)
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(2.1e)

(2.20)

Po

$(rl -[i[, , Ifr n! s! l,_r1)i( l'P//

( t\'t-l
\ tl IPn = Po '',' ,:n>s
sls{'-\''

2.1.6.3 ;rJuuudug 1u M/G/l

(2.21)
)

L = Lq+ -p

, ']^, . ()-\
,,1:6' + I I

, \p)
LY - / /-\\

zlr-[4lll. (p/,1

w = wq+1
p

Lo
')"

Pw= L
p

,-
grJuurfi ugru M/G/1 rfl !?!uuufi umufifirailrurinr:doiyrrrduruacn'

nr:}i'rinr:yfirrYunou urio vfidnucuvfi;irdrytoluuuEiraalfi un nrirlor n:ilurufi'ugrutor

r,rfilrTunou 6o rrarffL#linr:finr:uronuolri":hj 6.rfia'nunrvfrrirdrutotnr:uonuol d'ri
iov -1) tla1vl 114!:n1:[trlavt'tuQcr!1.J04:va0nu

2) nr:uonuortorrrarfrLvluinr:arrr:nlt'ldn'ufldlinr:rn:ru
, i .nv -3) a1l.l15nfl i'ruFllraaut0{L1a1u LvlJ5fl 15 [taun11![r!l!l?L

o- i
ritaildnuruvdr6'cg6u 1 ovfi a-nuruv rdu 16ur fiu;rJ $!!fi um! M/M/1 6.:nr:

adu
irn:rcfi:vuuuntnoufrId'nnruv lr,l/G/1 ocian:nr:riru'lru n-latnr:i' z.zt, z.zZ, 2.23, 2.24,

2.25 Ltav 2.26

(2.22)

(2.27)

(2.2s)



Po = l-7
p

Po

1-1
p

I ll
l -t - |

\p)

73

(2.26)

(2.27)

Q.28)

(2.29)

Q.30)

12.3r)

2. 1.6.4 i! utufi ugrufi fi o{odr rdrriolunr:ilandr
, ! id , - I iq -:! tt!!vIu61uLrl0u 0u'ldilno Lunll:!ano1,la nu u11u61!va1nry

rujuu6orrYu;rJruuniu-qru tr,l/tr.l/t fitriniirurudrtrr6'u rusiqvfia-nutuvfi'ugruficir6'19unnrirl

6o :rurovfiunrnouoti,frfinludrrurarufi.r tdu lu:vtrt unanraufiriru':u{uturiluinr:doei
Jds

luuornoErLrac:vra'jrrnr:iuinr:qlqoldil'ruru u nu fio{fifilonrat{urfluinr:uuir
runrnoaidru'ruri:oiw3nr: u nuud, {fifilonratriritlinr:ovtriaur:nt{r{:vutunroou
fiu 1 Li i.r{fifrlanratdrirtinr:oroostrl'tdlSnr:tolrvuuviotrJl{rarjrulinr:du 1 uvlu

J , v )-) " !'_ 1- ' - e,, J ,'r,
:;luriu 1 rtju nr:'Ltir5nr:iluo1v1rrlrr 0 0o:0n 1n o tlloenol L al .):n0ooi0t a[t111]

-,;dt'a.4viu :uvr'tu01v1iLn annl0latUauu LLl:lJ!:evl1uvll1u0'114'']:outtvlL tuLJrlll

rirvir nr:ito:rvri:a!! unrnoufiigrJ utldutrufifia qio drlil'r riotol

*nrnou am:tunr:rirurru irilailn nit 2.21 , 2.28, 2.2g, 2.30, 2.31, 2.32 $aH 2.33

N;t = s;ru?urirdr:nlinr:frau1u:vlt

Pm = naurirovrflufiov uf,uandr un:rv:vwhi'irl

/

L=

Lq=

),^
2
p.

)

a
2

.lt

Ml

L

, (!-*\

1- Pm

Pw = 1-Po

[L\ p.
Ip./

Pm
(2.32)

Pw-



Pq = w- I

p

t4

(2.33)

r: r t v rriu Lo i T 
n r :i ra : r vr,t:yI I un'l n o ufi i o d o d rIdr n"ot o I uo r no u o s do.i

, d, i j . <, J- , 4ntu'l runtn't1uu1au [!uyt:y1]110s?1.t n0!110sfl'tu2 ruytotal tluto y ttlt i ta-ua nrir tlolorn
JJ:sluhi'ir lrfrofrocdr!rldurFire"rl l airr,rillflunr:i rn:rvfi:yrluornouriotl

2.2 nr:liraoruuufl rurar

nr:dra or uurrl rpyr (SimuLation) 6o n r: a ir.:u:-orJ:vfiuiifir rull (Model) rfiofinur
_ a) .1 !- J - je Z ovanlrnt:ruyLilau toutnotu{ i i {nLun1:01a0itLlllJ!tu14'tu1r oc Ltnor.lfl,t tno5 n1tynfrny1{

.qe 1 - J J -nfiJnfilaflt t'lr.tflu01ao.:afl1un15ru luta 0u0ln:Jln ao lyl005u1u11q0tn55rJto.l:ylJu [LaV
J ^ ,j i _-aran:cvrrJdorfinnr:r Suuuual ru rjr':rrar'tn rrarrafir 6qati'im:huo::1, 2545) odrrl:6

!0'ru! 0nuun1:a 1a 0.: uuu! 6uvl'r !o0 nulu'rli0!u1rla c [t [un15! 5v 1L]uu!uf, niul y{5ar]1{{

rJ:vrfiua.raainrjfitriornnr:uriltf,rprarrfu 1 oeirlrrvriraaru rr:rvdrfirnyoa olnr: r!a'uuurJa r
) aw

uri'ltflrgrard'tu:v!uoi{ o1oou6'0i1d6'uvufiar raioo{orargra'ur':arlunr:yoaorurudra

z.z. t riunoulunr:airluuudraorfl n-rur

n1:air{ uu!ri1ao{fl ruill sir rfl uo v eiorrrr uruu riruuotoldr u lunr:aiT l
4v"i

t[LtuQ1a0{n0u [?toF]'t 1r]fln00{10{ ulJ1l01a 0i ttaun?11]5?o t5? tunl:a:1.111111i 0'tao{ {.10utl

riuoounr:airruu!qirao{ o-rriot!fi

2.2.7.1 n17ri1u:uoinn!:carriro{antrfl ruur rio!fi ocairluuJdraorfl ruyr r:r
qv i a

no{nlulolrlnu5ua.in L!n1:651.r rr1-LJ81a 0{11 0u 11,lvr06nu1:3lJUff01un156u05 i r4t001y1n
,J

[!auultuaiun tt60'tufl 156u0ya{0.lanlvv]1J0u'r{ [t!'r.r

2.2. 1.2 n1iai1.:uu!fl qJil'r ovfi orriil:vnou o'rd

t) riruunol6rl:vno!ro{niy!r!nr:v6o:vwlfr'ufludrudau 1

2) rirvruoo.rrirl:vno!ro{ueiavd?ueioutol:vuLl

3) uan.:nruarrYudtororri!:vnoruqiavdrulouair':zu-rru (Ftow

Chart)

2.2.1.3 oontr!!n1:dlao{

2.2.r.4 vo,aal;rt!!iiiao{'i16''r}.r'r:nriraolanrunr:nioi rtdviotri

2.2.1.5 lilnliyloao{ dluniiti'rvrlouururru6onlunrrruittflrurarnT:rfiou0?60ufi

u11U1l-J

- - zir
2.2. 1.6 ilrs fi u,,Jaah6fitdornnr:rJiv!?a,taI tun:

2.2.2 ilailu;aailat8utor$uudraa.:fl oilr
u!!1i1ao{f,ryv1 atll5nli'rno{6tl1un 1i njoi{uavil:c tfiuci a n:cvlufi rfro;f,uki

,i - Y .{ cd
6rr,1rnlnr: rrla uuu!a.ianlun1505{uu l unulu0'la0{u EUv'ln :'luae [0un10'l Lflnun ''l{



xT /)Yt

fn
fiq4 3n
tLSbo h'rfinivruu3nr: rrariuurduqua:rtorfi

w%/y

- t4- w ) g -& . - - !e nfi1amtytLJ{ou {.1uuL.lx t a 0 i![Ul41uu 0yr]14.tt oo uaydardu rilfr pegden, Shannon

and Sadowski ( 1995) lda1lriao'uaydorf, ul{firi
z.z.z.t ilad

1) a1 i:nyoaoinr:rj:-urrj6uu ra:'o t a'auuuaI:yIt nr:rirruoiI Iou
I 'rI a{a]an5u u00n15 1,1']ulj0{5 suu0i{

2) al iinyoao!nr:oonurlurniolfio rrzuurTll:llru uav:ylrnr:tud.l
i - a J a J -,yu J[yr0r4'rtiaafl0to{n1t00ntt!! h4 n0!doa::y5flu1n:ra5orn5ollorfrlrdr]lriniu:vll rrufroy

a ,J , i , i ir.y , 2unrSr!auuuUa{ t.rti uaon?1u rau n01nn1ia{fl!yt [uFrrnlttav lridrrUuda l6ool n: n]
aai-

LnT0{u0}rlvroa0unusvuu0t'!n0u

3) arrl1:n aaouatrrLfislurirl 1'ldiru rfi on:roaornrrurfl uhJtdrol

4) arrt'ri0ru'rul,oLlrrar'ta1ro{ni:iirao{diru

s) r{r'[ofirn'lrufirt'r.rii:sy'jrrfl'rul:uavfl oo'urirl 1 toiodrl6ndr

e) rdrto 6lnr r:L eirn-rur o.: n't url: ua yf, o {u fi dl,r a sior.J: yiyrBn rnr o,:
\, ':c1.l1l tooul{no{uyr

7) i rn:rsrirarQq d'u drtorrru uionorLro (Bottleneck) luaralruruan

:vlrnr:tudr?udr uavlu:vurlrr.', l ir ui,u: r v li'o r nrio4at o.rdusrld rira-rai6 n a qj

(Work-in-Process: WI P) siruru'[utto']nou rravr?alionou

a) rirutrirdrto'i15v!1rli'r{'ruou'x1:lrn0rdu rLrnnirFn'ir:yllnr:
yrhrruodril:

9) a.lrl1:nrlo!rilnrrlrirt 1 ld {wnat-if Questions) 61fi rl:vlurdod'r.ltlrn

lunr:oonurur:vwtvri
2.2.2.2 ilatda

t) frair lutriiraordr rflud'o rfinrrrLrirlr sulur vrl nliair{rru! iirao{
& e. .

,r?utu:unr!uu r vrua:r.:uwdraorror16onl{

z) lurrlnirnr:fi n11lJruaaTfl Sfltdornnr:draordrl6'urn rn:rvzuaa'udfi
, , a g , , o r j i . a ..i4 v a

Lo01nn15o1aa.iLllu9r'r L[u5a t{lJuoun!rlx u5a u1t1J1 t.tulnvl{slJ0n110]aallSvtLornfi0Tn
41 ' w ri-

:slt1l.r1u0:.1 14:orfl fl A',tnnl:a!olrat vl'1 LvrJ L0nra11 Lohaa nvl6ro al0

3) nr:airluaviro:rv#utldraorfi 6ldrrarrravrirlddruiirueu:Lrn
&. . vq q u a- ,

:')r.tvt{gtanolnun?1!5Fl?'tlJr,'lu''1tu lravFr?liltdltdud'1:vr-Lurufr{r{ouri]uodrraltoltiaSx_n

urro'raol vr nhia.ivruri'!! nar n: rraslf rrarfi tfiurn o oro dlrua tf,urio rtwiirao.rvt"airl'u'u
-t&uuuua-

?i't [14iJAAvrovl Lf] tl.l Lotun11rJu1tfl 000
'' i v 1:ninrulnro.:n?rrLur udrloi4) t0{a11 Lo010Lut]a'l11]u.l!uT uav L}Jfi 'l}J

" ,l a,t ' "qvu e 4
u ocfi nr:r-onrr htotrioXarr,rdrfu illriatLr:orirlvrtardulvratrlld

15

khanitha
Rectangle

khanitha
Rectangle

khanitha
Rectangle
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2.2.3 nlluanuo.inxu lorlflutoltaXarirrdr
:s uvrlafl.irr:vra'jrt{r-hufirriurilrinr:lu:vtll un':nou ovinl.ltJunnlto{n?1!

rirocrfl utordouatiluur-rualnr:nrirrnrasli una'rodrltdu

2.2.3.1 n15unntto.lttllll to n: rioLdol (Continuous Uniform Distribution) rflu

dnuruvtotnr:unnro.lton{ota;ita:-tluroariufiltun:fil:'ju:rl{o4aoil tfluulrinr:

nlnnlinj'jldo4a1jrosotflurjr.r:vv'jrlrir a uav b fiSrJulu 6o unif (a,b) ra6o u (a,b)

2.2.3.2 n'ri ua n[rolut"tuau tudal (TrianguLar Distribution) ovldtirviuhroa
tr uo " lfil ddr.nr: uontro {ouarrLrirtirLdulun:rI'Lriv:rtl"[o4ao5l [11]'lB Lttnu{n141}.lFl1 Lunlia:''l
Y,- J , -j , J d 

' 
4

fiu6o rirrioufrqo rirrLrnfrqo uavrirnarrfrtvlrvau fr:rlttuu 6o Triang (a,b,m)

2.2.3.3 nliuanunlurul nfi (NormaI Distribution) ei':u'[raqjovldiirvit uonuol

ntll iau rfll-l$olnirnlr]fionaroflo{n:u!iun1i Ioafi;tlrrtl6o N (p,42): p = riruo6olos

doqa, az = rirnrrrLu :rJ:':!llo{{ola
2.2.3.4 nlluontto.luluuandl tuutfiua (ExponentiaI Distribution) lr':nilqn

riun'jrnr:unnurouru,ard,i',0-o tdcitair ruonrroraatLriros uflutolda4afi t'lar:vu'jrl
,8,

rvqnl:rurtjuoatvr]oflu ll3ll ttulJ n0 txpo ( r )

2.2.3.5 nlltranuanu!rJrn1l!'1 (Gamma Distribution) ld;i11,1iudo4afrfin?1l

dor,rt]uqr 1dfi'u6'rrrrJ:{ldtttu Non-negative i;rlrrll 6o Gamma (d ,0 )

2.2.3.6 n1:uonun{u!!h!ad (weibu[L Distribution) ocl{?irviuhroaGildu

tun:rfltrjvr:rr{o4aoB{ td1r txa{univ!'lun1:dr':rurirr 1fi?rJruu 6o weibutl (4,/)
2.2.3.7 011lto n tto.l ulla o nuoitloa (LognormaI Distribution) #nuruvtor

n:1ylnd.u 't fi! nritto nrt.iu1.l! Gamma (d,0) *av weibull ( a, / ) ovl{riruilllroa

Grfrulun:rfltrivr:rudo4aoilrdunarlun:slrunr:r{rlrurirl 1 fi lJrru-r 6o

Lru(l'd2 ): p = riruof,utro.:do4a, a2 = riroruul: :auflotdo{a

2.2.3.8 nltun n[ra{u!!fi n1 (Beta Distribution) ovl{rirvitl,tna Glfrutun:ri

hivr:rrioxaoil uayfinr:uonuoldoxafifinru6oua{uq.r rtiu a'odrutolrdu t?a11un'l:

rirrru n-rurJ:101o:Iaia rflufru fi;rJrrll 6o Beta \d l,d 7)

2.2.4 duqu$a{:uuuuB?nou

fiuluuol:vul unrnouriu orifl ufruIu:u14ir{fruuutolff[frlinr:rravriulutlol

{rturiutinr: 6lovoBuruduluri'laolr]:c mvl6'lf

2.2.4.1 oiurlu,o.r{lriuinr: ylrudl rirldsirurfrfr:fujitunl:1fi!3n1r rriu riri'rt

^ !' -,inr:lli'rinr: rirlddru'[unr:lriuinr:rirurruld'ir u tr:rv tfl u
!nna''rnr ol Lt'lv5 0{0q! n: fl

drururiufi qi r uoil rfi uldrio rou

2.2.4.2 61)\y1tor {u r iu li n r : yrL r u fi I ri rldcj r trfi ri nddu n r : : on o u 6.i ril u

rir'Hdrao'urfluHar.,r..,]nn..,rfiu nd.rato{rLriulinr: uriav:ru6',oltf,u uxa'l:onou tfioilJUin'l:

rirldrjrtrlunr::onou{:yriuldurnn'jrrvr:rrdo'rduoqjrYlfloo-ar'raruoeir{fl0{5ruutt01nou
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fl ryrar nr:frofi ulo riur fil:ylrrua':no a 6a nr:n ur I rulirlfi'rfi onrrlalq a
&.

ivri? 1{ollyruyr{ ao{o 1r no ouyr! fr'uylut o l frlririn r: uas6'uyruto.rriurirrinr: 6'rriu

innrJ:val6torrisr-ofiu1o 6o nr:dryuo:yriw3nr:firirl#duvru:'uirirniran o-luaoflunrn
fi z. z 6'rd'uvru:ruaur: nn"rur ruldo-rd

piuyru:r:L = fruvrurorfrlri'uinr: + 6'uyuto.: niilrinr:

ouvllJ

ouvIut?u

i-
oullu [un1:tfl tln']:u:fl '1:

durlulunr::a

n1t$1 fl1:u5n1:

ntufi 2.1 duuuno.::vuuunrnoa

^{ ; a
2.3 ':1U?OUU[nU?t On

n15LrfftrflrUu1ttaxnou d?uni:6il{ulrlrlilao{t6Urar t6'fi{i6'u#rnrutur]:vtvetuav

rirltl:v rlr nrirrtr,lnrrrLaulo'[un r:finut ua vur uulvtrr n r: tufrttf, ruvr uo': no ufi rfiordu rfl u
' & iq- 'r'o -- .a- - * ,lnnluoooorrrr.runrirj':uuon0u1.r:.t1n rwr,r10u [o6nu1.r'ru?0u a nu6uu! ryvlna l u nuuQ'

I:rviurrrarriudr:rl o-rvr-norai1ti1fi tfiorl:vnortfluutl.r?fl1{n1llif i11.rio-alun{ld
^- itva g -."',ia'rv5tt{'tul0uvlLfi6nBluu !110 L!1.J

u nii r u ur ur.runrirl'l uuofl iJo {o9r'rlr1fl t:0{0u (2555) Lfrflnu1nl: 9ru1nl:U:n1:t0.:tth

I:ruurrran:vvi.r tuu o'{v;oa!miarrr:6rldfinr:t{runfrnnr:draolanrunr:nirtrurti:ulu

nr:r{erurd'rn a rr ttasLrialzua-ltarsovt']a1L!n1:Lt!5n15t0.lrlU'luaoal0lntotl iotrLounLt

rJYrrlllriruri'u c i6nr: 6o 1) tlauutslJ!n1io-oullou1#t{1urirfiiuriu6'ourlu t lrl*lur
Z) rfiulorJoudo4aalluoo!firuooi 3) rfildolvnlri'lulun'riFrl'toaouravduolurlvlrrri{!rtt

4) rirrauonr:rwru tfr :ulun'uniioaorlul loultiel'rtf,ttnr:vil + i6nr: riolfiu al l:nao
v\| \,

5V Us t'la1l 0 n 0 ut0 {0,1111 u to

duvr:r ru ull (2547) ldr6luriuflrgurlunr:l#linr:{ilrutLftun{il1ulon I:lvrurlra

riun'l 6'lyion:-.1 uayldfinur:s!unr:lvllinr:riolylrfl:lnurlrn rfiorfirLrl:vf,vrGnlYiuo'in15

}iuinr:{rJrulfilrn;ilu 1oofi{thadrdrilnr:inuroy'l{rrarronroulu:vru 65.87 - 83.20 u1fi

filfrrjrelovldrlar:anoulutYunaunr:err'toinululufi6fl60 L5sl.l'rfu 39.90 - 50.61 u1fr rau
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^ & -- i4.
:ona.il.r1notuaoun1:advrv LrJ uutd['] arioFrou iurL'til 21.59 27.93 1)1it Ioulruio-ufi ld'

uauouuavrrnr:!irrJl:vrrtru 4:su 6'r u nr: rfiltnar n:tuuriavrYunousirl 1 6a :vutt
.J J - ,;4 Yfi t rfi:Lrdrvrirf,tueilrl ounl:a{vrv rfiuu 1 nu zuv:lfr 2 rfirLrrnvrdfilirnr:n::ofnur 1 nu

.j- -' r . .i i e vj,q
5vlrfr 3 rfr,.J rrflvtl?ilnrin:?o;nul 1 nu ttavin#tn: 1 nu uav:crlufr c tfilri'ru{rfrLu

o'rraun.ruor, ti tiu t Fru ruavrrrvrel'qilirnr:o:loinur 1 ou zuanr:riraoruurlqur vrl'jr
J.jjj

r.lalioFtouraf,u tol:sulfr 1 :yllfi 2 uiav:ytr-fr q ltLueragrrlfi'ufr 59.78 r"rfr uuas:vulfi

3 nar:onoulu:sLr!roeudoufiao 48.56 u1fi uaurflu:vufifirJ:vfrvrBnrvwrnfian
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lnoflu Louroa uEllj?u trrxaloE]tulvlJ 1) 165.28 lrfi uavldtrar:onoutaeu'h5vlu 131.19 U1fi
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oonturiolfivfi t rir z lr.lGrtrurErfil t drhr uavuinlruriou 1 tirhl ttavltstrlaruafltd

ornnr:Id:un:rlvrivw'ir arur:oaoLxal:onoutaauhlulualn tal.tg urfi naf, o ro+.ot urfi

uaualrIrifianL1aruadud{rhuoqlu:vulorntfil tOS.Ze u$t vnea 1r,6.96 urfr llioaoal
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.i o "i i d ., .)

Lunl:!5uU5{ toua?u Lvtuual0vLlrti'ru1ut0{1J:n15 rlrarvira't'uJvl.r 0 La !un1t tt'r:1J!5n'D
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ari
rwlvtuturrflun ? LlJ?1er0{ toSunltfiau nlt!
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firauq'rLn:o.l (rl:vriud'rnr) vdlornfirirrin:tvriudr{rJ':uovonairlfi'trJ:ofwinr:1u1o
J -, c.

hi'uinr:r-o#ryryrru6vro:o-ohJ lou1olfrtinr:f,osr,tlotriuinT:naon 24 t-rlrLr

3.1.3 oo'biuBnl:iofrnrnrrrufir,roruavdndrri6 oolvfuinr:dovrijnl#uinr:d'rurirrartU
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I a"

i1{n1uta{,.tu1u146i{xlnnl uusu'tt0{ LLvrvtu ua{Q1fluun!1i.ran1lal ui{flt1J'11lJ!lnul ttlrvltJ
- ) ": o. - -, -, ". - -s
dn:or-rrafir fi.loo'Lririnr:fr ovrtlolvirinr:naoo 24 'i,'xls.r{ r.uoiffio-ulduf,onrfitrio4alutrar

06.30 - 12.0; u. Lilrlurfludi{t?arfifin1::onounr:hiuinr:r{Judrutuurn a'rr,rfit

1o1frlinr: X Ray ovfiui'rrarirfil#uinr: 2 nu

3.1.7 aotfiuin'ud1BU'l va lor nfidrl'l u r{ri! nr: m:l o:-nurl:nor n ulrv ri uavuvtvtti

ru"usrirt#urirurfioolvluinr:dr u ur 6r r"fluoolvllinr:aorfrrutorr,tzuunrirj': uuon 1:lvrurlra

..riut.lr.u uor."iririn.rdruuruilouinr: z+ drll': nrutuvloldruurriu ovfiri'rrarirfi
- A v q - & u a1 eo

4 n! Ltlunud'o[a5uruf[utt=lmdtn:ttlott:10n11r]flfl910 i [un1:iou1 0lnuuLnat n:n Lovl1n15

nruulLMn!H!?u a1u:!tnatnt!'u ovfi 1 nu no uelSloao! n''t:o-our rtav6n 3 nu rit,trirfi
^- Yf qva !a, {

druur lou'Lunr:li''lilLiiunSlt 4a0u Lota0nlo tv!5n1:utu1.l0ofl1rfl9l1lo{5e!L tlolnou



24

?ad6u[ulftltYtol

uav

sn!:u'tfi

nlud 3.2 uo.JurY.tn1tli1{1ura{[[r{un{ilxuuan T:uururarriurir:ru ,i'llrioqua:rtsrfi

3.2 dnurutgrJuuutlo'1fl1ilriliuu3nli

a-nu*r,oln.,:drurilrinr:tol{r1udu inr:rdrilritlinr:tot{r-leurfluur-rl(u 6o

{rJrurdrlritlinr:lua'nrsrusfltil$rJuou'[riaritalo 
uavL{Jua65uriofi'u

#thur{r:srr.r

l

advtv tlJ uu
J "-.rlt0vn!n5 Lvll

Y-

__=Y -""..--.

m51fl:419',1

1d.i- - ;, ..-- . X Ray uaa/uio il1J{QU'lll]to"ll r, m:rot6on f

l*n_t
drsur I

4 .....

au60n1l

Lliul fl rl



25

3.3 dnuru;grJuuunr:u?nr:
i,4

iir u irr :U uu ut a i n l S Lv u : fl 1 : u t v lJ lJ tLn ? n o u tt1J 1J Y a 1 u t o.lfl 1.i u a l u ! utl 0 u

(MuLtipLe -channet- muLtip[e-phase system) 6o :vuuttnrnoufifisilrnount:tlint:uaru
!a
tJugrou uavl aluvuxu!5n15 o inutl,iu Loalnno Lu!l n15vl1{n15ul'{vlu alu o{915?1lnu1

) 6e ^
[110 [1,1U:n1lUu1U LUlJlstn fl',l{ 6l

3.4 r!lfi oufl 1tt{1iuu?nrt
, .rv a ! 4

druiua-nuruvto{n']:tu'151J!5n151J0.ifu!1u Luuflau0rlLl4!1n15 0v8.lanu vvll14l]0u 6l nu
ia- - , J - ' ;

6o l.rtl:uvtuun:n?noutt1ilju5n15nou tLt051J!: nlitfli8 naonn I n L[01n0unou q{nl:l11lJ1
! e' "j,r,i a 4d

iurinr:ur,rfi rflu:uruuurLro:truri'rtrjfrvrlld.iru vEofiriun'ir FCFS (First Come First

Serve) riutol

3.5 fl 1:[nuuaJ?[6:1J141JO{a
.l!'lunr:rfiutio4a1un1:1i''liluid'u 

Soiuteita on tnlno{a [utl1{t']41 06.30 - 12.00 u. 110{

l. . 9.
iuoiuvri - ?nflni liuieuut?41 3 iuvl1n15 uau taon[nlto{a tafl1v[alunt!?uuon tnutllJ

rvu!rolnouo;nlelvllinr:iofr'ryq.,6u6il0:rasdnl:vi6 oun:vfr'r1o'lvllSnr:qorl'ru 6o1o
i s 't' e 'i T'trilinr:druor rtlunrrdu4o:vlL.lufl? n OU [o Un'rl Lt na o{Uuy]nn 1?l tnA 0! [1411luunt0ta

siruru 8 1o luuitrrulolfrtinr:rirl 1 fila-nurustolnr:r6udoqaft uaoflunlllfi 3.3

n1vlfi 3.3 dnnruvnr:fi ondolriufi nnrura6oulvr

cil,rir{o4adrfi l:luavt6uofi eT'i0iohd

:.5.t rrarfi rdrurtu:cuu 6o trarfi {rJrt[{r!rilr.l-n:6r1u1ot#uinr:ririlI 1]o{5vlrlr

un?nou 1o{ufl un{ilruuon 1:{lterrlrarriurir:ru

35.2 rra,rfi GuiuuSnr: 6o rrarfi u{ryirfi Gulrfuinrr{rJ,]U9r1il!-nraxfi ttonl#

I



26

; a )vl

3.5.3 l?alfifuuinr:ta5o 6o [141fr1]{xu Lotlj'r51J!5n1:14{ooljtn1l0l'r'l 'l Ld:o

riuliauuudr

3.5.4 r?a1:a6ou (Waiting Time) 6o [']alfi# ?uronoso ulurtn':n oa rioutririlli nr:
; d. i: - ) w r i_l u "'
filrtlu:vuyrrarur.tis al.l tia11i ti:.tiU!5n11nn t']a1, td1 1[UluUUtLn?n0U ([14']vlt:11t1J15lJ

!3nr: aurirer [']a1td1].J{uiv!trunxnou)

3.5.5 rxalYuuin't: (Service Time) 6a rrarfi r{rvrirfi rrsiavlol#linr: t#linr:
e E ;- t ;= 't- - =---'firhuoura5ofrun5u!1!n1llilr1L (trarfr5lt5 nr:ta50 auolu L1a1vt:tJl1JL15n1:)

3.5.6 rxa't?i1.t:t 'j't{rix'tiuu3nl: (lnter-arrivaI Time) 6o dtl:vuv tlarvix:vu'jr'l

1l1U LLo a v a ! 11 tlj'l l.l15lJ !: nll

3.6 nr:r/lrdrnr:unnuo.!tlo.irio{ad1[d1
, ;ce -a- r J i o -1-.:t-.
{orLafildo r n nr:fufrnriolaor u n a o{uu, nn 1r'i taa 0u [14']uu nouvln sY'rtJ'l tt [u

nrri.*otrur. ovoiolfinr:rjrlrira:rvfi6ldnurusn15ronut'l1ro{daqa16oriou riru

!J:u,n:1 Arena louldrniolfioddo'jr Input Anal.yzer tunliula-nufuvn'l:uontta{flo{do{a
- e ; )q.
rjrrtr 6ltvrirlfr{oxafildrLrl-u fioruqnfrol urjutiTLrnel6u drv:nd'nrvruvnrtuonund

do4ariu orfir,ta'rud'nuruvrirurYu 6rovttluuuaunr:nnlmoraoi unor"xodf ittiu

3.6.1 n15t[nnLra{uU!tonIilriorfio{ (Continuous Uniform Distribution)

3.6.2 n15tLQfl [t0.1[t1J!alrJtueu]] (Triangu[ar Distribution)

3.6.3 n1:Ltnnuo{[t!!lnfr (NormaL Distributlon)

3.6.4 n1:t[0nt[a{uulJtonfl![!ut6ua (Exponential Distribution)

3.6.5 nl5unnuo'lttlllJun!.ltl'l (Gamma Distrlbution)

3.6.6 n15[[anlto{urLutoo:uarri (Erl.ang Distribution)

3.6.7 nllLt{nu0nBuJh!aai (WeibuLL Distribution)

3.6.8 nliuont[a{uuuaonuoi oa (LognormaI Distribution)

3.6.9 n1:uanuo.iu!ufi0r1 (Beta Distribution)

3.7 nr:qirao{lruuflNfir

lunr:sira ot uu!fl rgrar:vur nr:lfr1i nr:toluau n {rJa uuon I:qu url rar riurir:rr.l

o,sraioqua:rtorfi 1ro.,ri{'u.i d16't{1tl:un:l Arena draol6nrunr:njdu lourjr{o4aiitd

"',n 
n.ri'ur',rriao'run'l:0jliifi tfiodu:vv'jrlnr:t{riulinr:tol{r-ha rfiouruurvrlnr:

u,ilnfl*r.n.]rr.nouroau1u5c!1i tunr:r{rYluSnr:tol{lro tririoufiqo rravrfiolfitfinnT ru

fi rilo'tosionr:rdritlinr: 6ndru

3.8 nltylof, ou6?1ilendo{to'ltruutiraolilsyrar

rioufirsrjrulJljsr'1aolflryurfiairlfiu rjrhld.rrul#irJ:vf,vr6nrnatir{qnfro': uilutil

oyoiolinr:ot:aoaolJn.t.r 0nfio{lJoluulJiiraolrf,ufiou drunr:rJ:vrLrafla [t!Uli1aofl'l1i1ao'i



27

anlunlinjvaru 1:a! 1il60u .l o!n:v11Jn:vur.l rtr{anrrvaloYr (Steady State) 6u anl?y
-&^- - ;^!"

nrd'rfr ffi olu o c1{nrua-nuruuro{ uflxeoufirnof,u1u uuJdla o {'tu n l5ytoao! n?1! 0neiomo.to

" 
jv 3 s i

rulJ!d1aa ifr451{{u Iou nr:yoa oualilfif,rud? ull:Bn:rL Minitab ufia urjiul rfiurrirnar
i - , ; )hvionoutaAuoiito{fid?u t[avFilrxarioF]auraaufr1da1nn1: is ?ar{arr!uliraovir

finrruunnrirlniuraiohi fi:vd'lriueir6ry 0.05 rarnrir#.:ao.rlriinlrrrunnrir{n1u riuuaol'jr
UtlU0la O{l UUU n15114!5 n'15 tt Un{!?UU0n41 15n[tLO0:n UAsA']!1i0{140{Ul.r?yl1{n15

. i".,- ; ;
Lrfl LlJuful4'r Lu00vtYt1 Lvrnonl:tonou raaurlnvao Lfl o'ru

z
3.9 nltgr.t[[u'l?r1.:n1tao[?a']ton0u

vdrorn urlrriraorirgrar:vur nr:'[fr'rinr:t o quzuun{rJ': aua n 1:ryrurlrarrSudr:rl
a ;e e

n{u'toola:ltD'rL a1}.r'D 0 Lt LLnl:n" ao t!ruy'10: I Lo rJ't i ui vl ro51syy1al Lu0 n.raoyrrllusrl.r
)!

no n1i Lno!6U14'riono u Laau14.risl.J1-rr.r1nfiao niouri'rrarululru rruryrt nr:rrfi1tflryrar1uoo

drna'm rfi oao urar:onoer uavhlufi onrufi lyrolorionr:uir:-uuinr:torriilru

3. 10 nli,ilux6urirtdsirudrfi odua'rnrvuuu0rnou
.i- i"

iirrairrirkidrufrrfrofru'Lu:vlr uo?nou osrJ:v norhldr uo{uvru 2 !5urrrvr 6o siuvru

nlnnritftlSnlrrirjru uac 6'uvruo rn nr:aru rf, u ur ar'[unlr roo o u fiflun r: ra'o n uurvr rnr:
.J

rlirnJ:rurilrflruvr nr: rfr o unrno uriu ffio-alffldflo6't rirurirl{'druornu0?noulrsno!n1i

fior:rurlunr:t6ondru



UYIYI 4

^ <rt
tJafl1:?[n:'tu14t o3Ja

U

- )*-qu" ^ . z " & !
uan01n U?0 tr tOO'l LUUnI:911lJltulvl'l{ LUnl:91''ltUU{'lU tla1uu Lu[UOfi1llvlu nvtl]utJa

ro{n1rel"1Lfru{luio"u i?}rfr ulu!'ruur-livrlilunr:rr;!fi{u,i'lrfl []Jv1ttn']Froufr rfiodu lunr:r{r:n
uinr:ufiunfrr-heiuon ro':Ii{nu1u1a?"li1.J1iir'r! drvioaua:rtorfl 6rovuaol o-lriohfi

4.1 nr:ilnurnrrli'l{1ul,o{ugiunriri'lguan 1:sflsrura'rr3urir:ru {lvinoua:rrsrfi
olnnlinliao!fltrrioranr:rtriurinr:to.rritlauriunrinrrudoufr o o'lviri n r:

rJ:cmd'ilfiuii uavuonr-n:61 toluzuunfi!rouon l:lnartrarriurir:ru o"rviooua:rtori
uvirluiuo-uvri -iuerni vna-!or#osfirirjr urdrrLriurinr:r{Juiirr.':uurn rirtv?rfinunroou
3" d J
f,ulu:vrunr:'trir,inr: louravrrvotir l0rlutirrrrar 07.oo - 1.2.utJ u. ne unino uvtErl?u'tu
- !, i,- <
orriuurd:6ii'uo-rldra-on rirrloraludr rrrar 6.30 - 12.00 u. "luiuvro fr 30 rdaufrurnu

,' .;
vt-A. 2559 iunnifi 1 16ouuurou v1.6. 2559 uaviui'urifi 4 16ourltvrur vt.A. 2559

J { Jd - J J r
[un15LfrUflArA [OULtnaA{lu nn1 tna0!L}11 $i! n150lofl{ nao':uu nnl tnaoutu?m1tl00

lviuinr:r1n1o luuirrrurLolur.run(rJruuon 6rovn:arnqrnr:tdriruEnrttol{rhu lu*Hun
C " J q Z A.,,

ridrauonr4lvro Iouriufrnnrvrrnfroulvrorntnrrauru: nfifir]r uilu'm:6r tfiouun!:vtnvuor

,i, q v'.
rlilrrrrarhl riihara na orln in aitl':ad'aan::r rLavri iualoru ua'nornfr uu n!:vrfrvrto{ni,

{r-Jruuiir frrlruuriasrJ:srnuovrdrhJrirlolvfuinr:or:aoioa-ryrgrruino: inrirrarin dru4r
- - --f, v ) ! e

n?1rtr1l.J L[av{n!ivia {.i0u! t0114u'tvvr u1! 1a n0 u [14!5n15a0uft1].t01n15[1J0{Ftu1,0{2U? u

udlornfiuerrrraao!01rLo1n1iuJiol6'u uavn:onr]:ve-firaiorudr {!r u fi rdr:-r nr:n5?n;nul

nlnun d v1nuflildefiidu'jr ae:finr:o:roiioi'urfr!u6il fi'lri'{rJrurdriunr: X - Ray vio
I Z ."

n:?n6oo lta?li1r{anau!1Lruflvluiu0au0nn5{ 01nuu0.l!x u0.l LtJu{no Lv1!:n1501uu'l [[sl01v1n
v -- - j - 4 ,v ! , i - ; c, Y

uy{vrriiiaa-uud? luiir Ltlusloliuoou [v{r.] to! f!'lunt!u,llr0{01uu1 tl\o:uu'r t.:[lJutuel0u
Liqg-

n1i;1J!inr:t'un ouaofilu tta vdorrtUunr:oon0'ln5v!u1501n0 u {{5v!! n1l tvui n1:10'l

uruunrithuron 1:tvrur!rarrBuri151! d'iuaodunl fi 4. 1

;,. " - z ! a. I t
rithu dl.riuriumouflnyluu'fl!aouu:nfirdrd:suufl [uu1un?nou tlovfrr]r.jru 4 UluLn 6o



29

l-ffir-ffiry-_ru-IEii

urllntllLutnl t a{R: I 6u

r rlfiuin1r o8.oo u.

li'rtulvi 2 iu
rtaliuior: oe.oo u.

' ltrltallllltl-..-*
L _ lrrllrrrllrlrrrlr!f,! _ _r..__l .r'\ r{rntiri c au

ltr'ltdulnr 24 n!.

lllluulllltul 4 au
udrn: 4 arl

ltttiuin1r 24 ar.

r{rnirC a ar
rOatluinr: ol.oo u.

nrufi 4.t :vuunr:tiu3nr:rrarunfitj':ouon I:ruururamiudr:ru

u &va v <i r . E b-ua{nln totn!10}]ao'l u na 0 t!uv nnl toa0L114'l tras?!ni1v1410!a ualuu rJ't{ullli11

h]oo Lr!:nl:5utifl:n? !ii1u?l]i.ru?utt'tt.]'tiu!: n1:fl:o!nutlun1u?u 1n t[14t!uoL]d::n
. - Z" - -i. 4aa,

fl0nt5Uuvtnto a onvti Lu{n 114!:ni:o{na 11 ! ttolnoutnotuu0ul.]1n tiL ttallvmto{ntiLno
l!e^-aqv4 v - &

t6U111r[0',]n0u LLJn1:?0u L!n:{u fj?0u0'!LomrJnufinu15uLJUu01n0ua.iu01o[14!:n1l']o
l'

drurxlrut niLlau.dn!:uaa t!uituf{Liu5n tyr:']uovU1Jtla'][L9Ju {n1:114u5n1510{ttflunt]lJ'ltjuon

1:ruurrrarriuril5l! 6'{uioq!arrtorfi 6ilduanrld"r1unrilfi 4.2



30

,z'--------\
?.J1l1Uv',t [u

\
\

lllflaS01fr I\j o n llfl

/'a:-
atuluu no '

roitJra6'aun::r

X-Ray uas/

u:a9l:?nLa0rl

audonl:llJ

1J:fl1:

atufi 4.2 uaruoYsnr:"[riu?nr:uHun{rJruuon 1:o'tururarriudr:ru

fin1l:slFr '1 qnlj:e?sl dnl;ri6 
iL_r

I

t-
l{nutv?0r

Y

9t:'la 5 fl191

| lx1d
I

I
ii 5UU1



31

4.2 a'nururuargrJuuttalnr:i{ruriuuBnr:
;u', I

rfl olorndn:rnr:tt'ul15u!5n1:to{f.l!?uR0iun !?uuon [i{Yiu1u1a?1:ut15'l1J UnlU?U

lrnruavfiom:rnr:trirlrutu4l utJuda:vsladlrlifLv[aottfl1a0ut! [u:s!ufl'rl114l'J5n15o{na1?
) d - Z J d , a -la
dlsrr!:ct!-u!tainl:tt15uu5n15uu ri!1uvlLi10{nou 1ut1J1:11115n',l:n01r 50vl!5un?'l

- ----, -!,- . - -lyr!u!n1:tu1i!!5nl:[tL!1.]1nOU5IJ!:nllnou (Fir5t come Frrst 5erve: l-cF5) uu[oi

4.g nr:rfiu{oua uavnlrr?ut'l {o a''_''-r,

dr ra ir {o r a t o r i v tr ! n i :lfi ! i n 1 I Lr tr u n Eid ? u u o n 1 : { fl I r ! r a 1 ri u rir : r I {l raio
a ,,1

ara:rrrrfi vrrtoli iuld6nurornnr: ldndoltit vtnnl tnaou1141 Lut'l'liuv'l1in15114!5 n1:0t'l
Z"^ - ;c - 'i'r v - ' J

radror nfuldi r,a:rvrarior:aoonutll 2 ax! ao a'lurtl.JLJvli u1n:Lnnav Lv!:n15 uava'lul'l
jv-

rrju rJ 111 uvl tlJ ''l t lJ ! : n 1 :
n'r:irnirudtola ffi o-uldritruoradntnrutflunlsirol'rsfidoua d'{riohi'---iJ' n

; e _ i ov a ' 
qY4 t 't 

ttl !
(1) rfio{tJru u'[rrLrf!fnr61 vtnoltau5nr:nrl "] t14n011 4!?uLottl 1tlrl slJl- [uttnav

l.
noL !;fl1:uu[a') t! '' ulu:sut(2) Suuu[?a1vlu!1ul0n0ut1]1l1Jll:n15 a0 lvLst'la1l0610

(3) :vuvrrarfi nrin{1ulfiuin1: 6o r':ar'tunr:hiuinr:
. ; e,, ^ d qe1 ' , ?, q { ,(4) r o4!rutttrilus n1i[450 Lr00?1 00n01n:suLi [u1o L14u:n'l:uu 'l
J,re - J- )tuv t A

rfro'L6roraua ror nvla tnl'lurtta? rl0iu'lt]o avLooina11 '11[n:1v14lvl014'1fl']5u{ n Llo{

roldo alua-nuturto{a!fl'r:vtlnnnlnoraoi IouldrniolfiofiioqlulrJ:un:r: nrena fi60'jr------ii- '

tnput Analyzer rfioldrflurirvrr:rfitnoilunr:air.ltrur.draorflryur;irrail'lutrr"io-uni.rfi
a , iko <

fiii'okia:!nr:1rn:rvuriora dluao {LLn1:'r.ifl 4.1 ao{t0}]av x0uflnul Luls1l!n15114!:nll Ll-J

u,Nun{d?uuon 1:':vrurrrarriurir:ru ilraioqlailt6lfi r,tauluo'r5']{fr 4.2 {v[t6tl'l
- i- . Y Y &-. ' a !41Y

rirnr:r!rsro5rlr{ l vd{a'tnrl tn:1vun15u0nun{t0.lt0ta tta? o1nuu0nu1n1lI'l:'l].Jtrl05vl [0

ltfldlunr:airlu!tudrao{6n1un1:ni rdol#rrrrqirao{fi0lunrinifiairldurLrfioerr:0noio'l
j

uuuul LnaLFru.in!4fl 1un1:iu0l'rl.]11fl afl



32

en:1{fi 4.1 .flo4ad{ao'uflnur"[u:cuunr:biuinrrlurulunrir-l':truon l:lviururaarBudr:ru
Q.i141A0Ua51tE'1U

rJ:vmnfirJra,z

oo t14u5n1:

:smyt

0.r t14u:n'r5

o'lu?u
(ou)

t'ta1

t u:n'r:
ro6a (urfi)

druru
airjrardriu
u3nr: (nu)

r?a'l

l0aoutoau
(u1vr)

ri'rt,t

1046Utu1rutll0: 1\ U 1lJ14 1 2.27 101 60.03

tnu:u1fl
lolvvt 1

l',! U',tL11A 1 1..56
45

31.62

tnu:v19r

lnv}l. 2
y'{ u'tlJ 1a 1 2.03

45
32.09

o5't0tnul

rroi 2
ttYl11tl 1. 4.56

36
21..92

a5?0:nu1

vo{ 3
ttytylu 1 6.27

26
22.81.

n:?a5nB't

vo.r 4
[t1\vlu 1 6.30

20
41..94

,.J A{0"ru

104fl'ttufllla5
uav{ntJ:vi6

l't u 1L1 1A 1 4.45
27

27.91

sr:r o inrr
r.{ar t

ttvlvru 1 6.47
27

22.60

{n0
t4n tJrn

?na6u6u1 n 0r

uavd'nil:v'1"6
vlu'r!1a 1 3.43

32
7l.ol

9r;',t 05 nu1

140.i 6
u1'!11U 1 5.46

32
32.81

flaun55t.]

?0r46u6u16u1ila5

ruav{nrJ:vi6
11UMA 1 6.02

22
32.52

n::oinur
fiol 5

t[Y{}1U 1 4.97
22

73.20

vtfl

U:vunyr

X Ray tnluu"lvl 2 2.44 32 9.51

rli't0[400 t0'tvu111 2 41.05 42 48.93

tn5ul.]00u't
[0'tvu'tv] 4

1..1.2

110 1.3.67
ioul 12.49

t5ufltuu1
maln5

1 0.96

n1u er 1 3 0.96



))

; a j w,, ; e -
01nn15'r{fr 4.1 rJanl:anu1[Lava tn51v14[14110n0 UtOA U10'ir!? u 14['u1llj!5 n1:utJun

6tJruuan I:tvr urr rarriurir:ru i'traioqu ar1t51fi 45o-u'[d'rir rrar:o ao u taf,ud{n d 1?1il

rirurrunar:onoara6tni'l:vul'uolr[!eo louuo nnuoolriuinr: o-lriohJfi

4.3.1 lo"hiuinr:iedryrgrruilro:uas{'ntJrriA lun:nitornr:lvllinr:rirrail{,!rui'rh]
' iulunoonotnoohilinr:{nrj:vi6 uavdrvil n.rri."rr*rro.0 vlr 1 n Lu! : n 1 : 1o A ru 6u1 tut1l n :

ronouraeuto{{ri':uvr'rhjrrsiavoufitrlruriuuinri ru 1nl#!in1:indeyrgrrufivro:rrav
--g o c, e " 

i 4v -
dnrl:ce"6ilr:vu! lirtilu6orrirurruLlal:onouLaaut0iloLlr!5n'l:'loarUry1rutYl05ttau

jq,, or 
'o 

; !
{'nrJ:si66irui! {rJr uri'rhJ riou r'a5oru6'rrioarirtrJrirulrutear:anouroAuto'l1i"l:ulrlr
i o -!
{.t61rJ',',l5fin1u? fllo{u
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4.5 n1:vro60un?1 nngio.rto{rruuii'tao{

va-lornfl1"6'air r urro'raorfl ruvrraSo rrda frorfinr:s,:roaotnlrun nfroruot uurdraol

riuriou'irovarur:ol{,iraoranrirnr:nicirt6'r,riatri riro nr:vroa ourl',l alr,6o',u fi:rr-l
oru16oriu 950lo usirioufiovvoaolulldraolflryrarrfi o v 6'o l'[#uruo'r a, uirruru ru

.l . i " ; e , - a ia ,

{11A0{6n1un1: yAlU fl :01J tll014',10lU?U'OUvlttljll0lAO{ t:11tt1(an1?Un{sl? 14iovltlufl?1

anlxv Steady state filror riruir urr-L dra otfl rgvr:vu1J ttol n outo { uzuu n ri aauan

1:.trruT rrarriurir:ru o"lraioora:rtorfi fri6'utdvroaoflfi'u!!dia or!:vrla zuanr:iirao.:

anrunr:ni liru':urilraro 80 :or uasvrl'ir lu:o!fr qs uuuriraortirtdrdanmvnqfr': ffio-u

6rrf,onrirurolvlr"L!uiilaa.ilivr.r'raaraiiraalanrrnr:nidr +s :ar-,l o-rtuao{unrnfi 4.7

nlyifi 4.7 uuu{i1ao{f, ruillGurdrdanrrsard'a fi liruru:ounlt tstJxagra 45 iou

Z 
"^-"., 

o j
01nuutJ10 u Lo! ivtl1atJ a uL!a1a 0 I tu 00van1'ls1Jo{ t[1JlJ0140 {[1J16An11Yn{rl'] O1U

n1:!rvl.J?ar.ra 45 lo! uavtlal:onouladurTl:vultolnr:rdritlinr:uaiun{r-lluuon
I:.: ur!rarriudl:1! 6o 118.02 u1fi ornriuffi{'utririrruaolnnlt!tvtliaaravii 45 :ou h
vroaolJar]rfinlu fi:vd'tn'lrilrdoriu 95s6 drullj:lln:il 

^linitab 
rYlrraol'lunrvrfi q.8

n rsuoetaudu165 rt
a{x1altullah = t:arsaeaolo6'uIr:v!ul-tnu:lui1da,l rvi-tfilrn:! !14]taaosrod-r]v1_.i5v!ut1n fl]ltn'l5ai!3.,
arrrdria*rro = r':or:anauraSolil:lrrullntr:J!:i']fra,r 1ri!!iiri'Tri! rtat:anaaroduvttl:luuttndorunrru'13.t
i:du.'nl!*n{i{ 95%

one-sample T: wailing fime

Te5! cf d: = 111.'i2 vs no! = 117.12

'J.riab1e { Ueaa SlDcv SE U.an 95t fi 1 I P

'l.]-tlaq 
llrEe {5 11e.02 9.2{ 1.39 {115.25, 120.3n} 0,22 \0.?2"

r':a'l:aaoutoau
nll[lJ']46n1'tsa.i911fl a{lruuo1a0.r

120 -,(utfi)

115

110

105

100

iiru:u':oufiU::rrara
rrirrrrr_rrrar-rrrr:-l-rrr_T.I n-rrT_rri]-rl

16 19 22 25 28 31 34 37 40 952555861 64 67 10 73 76 79

n1flfi 4.8 n1:floaoua! 661urix01il:Bnru Minitab



46

ua-tornfi ynaol alrl6gru fi :vd'un'lrl16oriu 95oZo dr uftl: un:! Minitab r.rar-l:rnn'jr

uo!i!au{6!ru rfli1s'j'r ri1 P - Value irir rLrnn'jr O.O5 a1r]]5nalilki'jr rruuriraolflrgur

5u!U Un?nouflo{ nlilvlui n.tsur.run frrlx uuon 1: lyr tL rur a rriudr:ru {lur-oqta:rttrfi

a1il1Tol{ii1ao.iafl lunlrniniild

4.6 n'li[aua[[u?vl1{n1rufi'hfl ryu']ttnxnos

arnn'r:finu1:uuuuolnoulo.:n1:l#uinr:trruun{r.huuon 1: ln u rl r arriurir:'rl

t'lraioqla:rtorfi rw.lr rfiotryvrnr::onounr:l#uinr:tolritl'luriruruurn fi1ryi6'uldrran

nlillsumrro{{d?uuriay :sLn uaydr r'la1:ooauluuriavlo'l#t3nr:ur:urru nl'jr urar

ionouladuro{(!eurYr:vruuriayaufirdrrLriuuinr:duzuunrirJruuon Ii{Yiu11J1a'l1iuli1l1lJ

6a t1 .tzurfi' uavla,tfilinr:firfiounraoar:rnfiqo 6o 1o1vfu3nr:iod',igrgrru6r,ro: tol

{thuvr-:irJ d.,fi ,ra',:uuou,aSutot{rJeuuoiavnululolfruinr:d oo oa urfi rfiolorn{ilT u

firtrlr.,'',onurr:, rdriluinr: rioufi rrzuunr'irjr uuo n t:luarlrarriurir:r! ocrtjohluEnr:

6.rrir'lfrrfiounrnau ru leflvluinr:ioa'ryrgrru6no: eirvir{ilruri'rhJduri',urur.,',n 6'.rrraol'lu

nrilfi q.9

,"ar:onou,odu nr lnuBnr: toluHunirJ:uuon
9096
80%
ttbb
6096
50c!
4C06

3006
20%
109i)

0%

io 
r,o ':t

I I 
'!"i 'i"i"i"i 'i"i 

i'i' !lb: lt I

lIr:coc

nrrrd 0.9 n:rllnr t:letso.ltrar:onouta6utol{r]rtruoia;nu dsrtunoltrlo"lriuinr:

ornn:rYlnl:1o nl.irlohluBnr:ioa'rgryrru6no:toluzuun{rhuvt-':lil fiunrnoufiuru

fiqo ruavunrnoufirLrn:olaur 6a notrilinr:m:roinurvlolvrrutat A drraitr{rhuvr-rlt]

,rr.rrr*r,,e, {i,i'uldrauoruu:vr.,ron.ru,ito Iourirrriutrirrar:onouta6utol{r.Jrr#ottur

aoa.r k,utrinrruiirn-rplunr:rJilrJsilyllLlrLo?nou ru lohiuinr:r-oargryrruivio: iiflaiu

fith artrtrl rfl uo'ud'u rr: n

lunt:uauouuvuururlnr:rliutl:l:uL.tu[Lo10ou trolununrir.]ruuon I:lnaruraariudr:rl
" E!e-

dlraioqua:rtoru [un:.!u ryrt'uhinr:rira ol uul fl rgrar drerh]:un:l Arena tfiolirao'l



47

anlLnlinilunliUirr.J:r luaaoni'orril rflrvrrurfi oao[?a1:onou raa utoluzur.rnritl'luuon
.t

loufio r: rurlu16o lu olfruvuorn:vuul unrnoulvirio ufiaofrru 6flunr: uliau rfiuuriotuay

va'lnr:rJiur.l:lrYu riio"ul{raar:onoarasorYr:rwtarpir-laufirduriur:1#!inr:ur.runr.itl'rg
Arv

uonfrldnlri rail sr.i:vr-lr oi.r uavl{raa r:an o u raSuri'l:vrlfildo r n nr:o'raor uu'ryl1{ n'ri

rJi!rJ:.ltunr: nJEuu rfi uu
*Z

dryir uurvrr nr: uri'trfiu ffio-utdrl:v u ndldrunf,nvrrdruiox n:: oora1vn1l d?ui6
--- 4 c, .? J - --- ' !-

ECRS t{tlutvnun Lunl:!tuavrDnl luntu!1ua'nal aF] u511J tttflnufl ECqS ! uu?vlli

nr:rJirrl:rdrd
E = Etimtnate urrair nr:to-orYuflou 6on:vuunr:fitxrdouoo n

i ^ J -* -
C = Combine urL1afi{ n1::?r.rriuFlouy5onis!1unr:fratLr:nrlfrtGyrior:riurtrd'r u flu

R = Rearrange 14r.r1u6{ n1i6'oai1o'!dunouu6on:crrunr:turi

S = Sim ptify u!1ufi .i n1:1i1'l#i6nr:rJfr riGirudr
; ue^

rfioldirn:rsr.iflrxv1ufl?nouro.iur.r!floitlxuuon 1:{vrerurarriurir:rl o-ry l-o
,- , " - , " 'go!a5lt51U zu?OU LO[aUOrtU?vl1{n15Un Lfl!:t!5{ O.]A0 LUU

JJ
4.6.1 rluxvl']{fi 1 16ourearnr:'tr.ilinr:to.:1o'[fr'r-rinr:r-nd'rycyrrufivrai rtr{uni,'n!ivi6

ro{dfiufi'ilil rravlnblrlinlrflr?oinu1 rlo{ni?oinutarLrerrar 2,3 *ax 4 rirdu ro urfi
a'lu51J uu?vt"r.lu El?0u ta0ut?a1n't5vt't'1'tu1Jo.111u'ttJ1a 0o 114!:n1t?o6rury1il

',)a--"
6no: oo'[rir:inr:dnr]:vi6 vr-raorlfiv oln6 ri'ri1u o7.oo u. uj6uurih., Grrirrru 06.30 u.

.;., , ^
BAs Llylyruvlt14u:n']iotlor nu1 frorrr:rovururat 2, 3 *av 4 alnri li'r 1'1L1 8.00 u. rrjsaur{lu

rSrrirmu 7.30 u. e-.:uaoflunrrfr +.t0



48

h  Uf, !l r a1fir*rnr$d, 30 u1Y- l,
,Pf faf, llr. ur tu, ul

ISruIE IEIU
1&2

.t
L1JOtrurnllr:?1lt l0 lt1ll

zl
rllntt!:n'tlt:lul.J 30 tJ'lYl

n1v{fi 4.10 uu? 1{n'ttrJiurJlofi t 16ourra'rnr:hiu3nr:to.roo"lriuEnr:indrururru6r, o:

Qolfiuinr:dnrJ:li6tor{rJravirhJ ua;1n'ttiuinr:nt?oinu1 riow:rofnr*r

,r.r,u, 2, 3 ttas q riesju ao urfi

ar a o r n n r : ! : v u'r a rJ a d? u uu ! d1 a o { a n 1 u n I I nit a { : u lJ 1l tlo'l n o u t o'l u il u fl

riilreruon l:.rvrarurarriudltlu o-.ivielQ!a5rtorfi ornLJ:un:! Arena u'jl t1a1:onou
ri-'-
raduro.rritlruaoal iouav 18.23 nrira6o 6.llt1i0ao [?a']:onou taauoln 117.72 uti, m6o

96.26 wfi
i"

4.6.2 [[u?vr1.!fr 2 ri1vun L14:')il10 Lv! 5 n1rioii ry6U 1tutlrQ: ttau{n!lv']n 1]oi{111u
. i a e e , )- q o & n , a4t1 ,e

!:vrnuvr"rh] r{rdruriunarr6o'[u:v14i'l{vlind6Urulrut 0:uu [141IU'l1J'] a{ n!:v? 0l [1]91'1u

: , i oE ^so6lOyalzua"[fllfrvdruiliodrgrgrrutfl0: LlaycrnUlyxrt 2 lna a1 :1] tl a1tun1l [14!5n1110{

nl ii?rr 1 ol#!i n r : io dry ry r ru6 vr o r ua s {n u : v ifi dr l 6 l o r n n a rlu n r :l#uS n r :lu 1 n

iod'rgrgrruduo: uas{nrJ:cifi rit,r:n{rIuqloru un:rv'jrdnurustoio1n1rfi{ilxutfl!fi

a"nuruvrvfr oudu or-ru,aol'hnrnfr 4. 1 1

imJ::1t

n:rlirutarnt:qllrri .nGET,I olutrt6

{ndryrgrruim:*ardmJrih
dtrhr{rJruS.rorq

61lr't1.r W?Un',) t1J



49

nifld 4.11 uuxvl'r{fi z nr::trlotfiuinr:io6'ryryrru6r.o: uavdnr1:sifi druiu{rJrtr

Haornnr:l:vr':a 2a6'r u [t!uiiraolanrunr:ojtoq:e!! ttnlnout o{lrarun{ilr tl

uon I:ruaruraeriurir:rl o-luioqlarrtorfi orn}l:un:l Arena vil'jt t':ar:onouta6uvYl

:v!!ro{{il?uaqal iouav 3.60 nrirr6o ar :naot?41:onoata6urYr:vlr-ral n 117.72 u1fi

rflu 113.49 urfr

o.o.aI uurvrr.rii 3 rfiilvrEirrlra'lun1:']-fl6'tprulruino: druiu{r-hori'rhl t nu r

lunr:lfiuinr:sirjruri'rtrl ki:rorirdu d'.:rraor'trlnrvrfi q. t z

Yi 0t't u

&" v,
vr? tLlrt10?gnu



50

: ; : oe -
n1vifi 4.12 lru?vtl.ifr 3 n1:[fi3]?{u'lu1a 1 nu fu 10 t14urn1:?odfurulrugvio: d114:u

9JU?UY]'] LU

flao1fln15l5ulJ'larladxutt!Llli1no{an1un15nito{lvlJlJun'lnouflo{Ltzuun{dxuuon

T:o,rurrra':rBudrml i'lraioqla:rtorfi ornhl:run5tl Arena vltrir trar:onoo ta6ufi'l:vtlu

rol{!?uafla{ iounv 9.05 ndredo trar:onouta6u#{5ulr!afla{a1n 117.72 urfi rflu

107.06 u1fr

c.0.4 uurvrrrii c ri1aunt1l1o'lrfu!nr:linr:r-od'ryry16u6fl0: rrav't'nr.J:Yisj rasoo
J -, 6r e - tu ; s q,

lvitinr:mr to:"nur drvfl{rhuqloru rdaurrar urJo Lyll n15r1a { I t'l[L]r 0lntuotlin15

8.OO L. r6ou1t]rilor?al 9.00 u. rfiofioclfLudx{ria1 8.00 - 9.00 u osrflo't#linr:rirjru
;'v "i< 4 w' nq ' u i u dr

ra'rhJ i r-rlrLl rfrO{ rornfii':ufr'til uav{lruatOrU 0s ttfl flm1{nu1101ufl0{tJlJ'l b o{[Ao{Lu

n1flfi 4.13

o: titrtilll'1 lln llllrlll8

ioiqqlrorinrT la:#orl::i6
ii rrildil rsdoun't:l

Lmi ll!Itlitlt
I

Itli lll,
lll lli,

Dru roru
4-

i=-*;l r'm}i:iB

ISI
ioiqqrui:rula;,i'orJ::ii

rhaiu{ihul no r1n rltt
aiviu rirleur'r1U r a z

Inlnul Soiqo;roriNt rul:dnli, :'fi
iirxYrdrlrrrnio ru IO

x Itlllllilllli -*E*
lltflltllllll dr iu{ij *,n'?'i!

rlllllllllllf-*--tmmllalllallrllll
ffi

m



51

nlfld 4.13 uu?yr'r.rn'rtdiurJllfi c rit'ruotr1lol"[#uinr:io6n;nrrru6vio: uacdnil:si6

rravlot#u3n15et5xo;nu'l rirvit{rJru4'roru tf, outaarrtjsr"[#uinr:tral

I d"tils ornrtlouinl: 8.oo u. raouhjtilnrlal 9'oo u rfiafiov'lri'lutir':trar

irJrura'rhj t d'rlur8.00 - 9.00 u. ostuo !fiuifl'l5l

na o t n nr: !: yrLt a zu a dr u [r!1]dra olanrunr: njto.l:u1J1J Lr0'] nou$a 1u,zuun{rjru

uan l:lnOrlra,:riurir:rl O.lr,rioola:rtorfi ornll:r*n:r: Arena nu'ir trar:aaoUua6 Uvi{

; 4 e -' 'i .&.- ....: r
:cr.!rolfi!?uLfiufru Souay 1.23 Llalsonoutadari'r:vlltfrrLduoln 117.72 ulvl tlJ1.l

119.17 ulfr
A4iYvsi'l_?

4.6.5 [[uiyt,].tfi S uiJunr:ljilrjll uururlfr 4 u"asuulyrlfr 1 tild'lun1 6o nr:vtLv

11u1111a uasuy{yttiorn1olfr'linr:{uruqur.lq rlrri':u}irinr:{rhuf'xh 1 t'rlur vriolri'.rtvI

Gutruri':du 30 urfi o'rrranflunrvrfi 4.tq

Brlain9lnrtnllllrtul

iod qrruirie: aa;s"nrJ::ii
a:rvi!{rjrufir1 t a z



52

nTild 4.14 uuevr.rnr:rjiurJ:rfi s rflunr:rjYu :ruurur.rfi 4 uasuurmrrfi t rtTrirurYu
aia
6o n'rit t flu'tu'ta [[a v[[?tvrt]o1n 1ff [11urn15tu?ua.ta 1u 1t']u [14u:n1:

air;'l urfrttl t ii'rll.: r,r io urf,itri#l m u rirriju ao ur fi

,{ao'rnn1:!ivt.]?aNad?u[[!!1i']ao.ianlunl:ni1Jo{:vu1J [[n?nou!o{ tuiun{!1u

uon lt{vlu.lura?riudr:rrL o'.rttiooua:rtorf, orn1rl:un:rL Arena ttl'it t1a'tionoutodu

vrs.::v!!ro.rrirltuaoa.i ;ouav 9.16 n6ir?60 allnt0aot?41:onoutaauyv{5v!uo 1rt 777.72 u1fr

ru,r6o 106.94 urfi

vr d'l o r n fi 1 pir a u o uu v uu'r vr 1 d n 1 i u dlt fl ru u 1 t[ n i n o u t o.: u zu u n ritl r u u o n

1:watramiudr:rr o-rvioror..la:rtorfi ffid'ulfia1Jc.raornnr:urittflryur6'rndr': ntrnrn
n:rvluzuunfr uvi.r 6'r'lunrvrfr q. t s

leigquirrr:rnvimhri6
irrluirhoftarlr

aaa,
aaa,

II



53

L?a1 (urfr)

140

120

100

80

60

40

20

0

r?alioaos[oeuro{dr-hattriacau iirririr-ruBnT :uzuunfi ruuon

1:.:r,rsrurarrEudr:ru o'.:raiaoua:rtmfi

^'+ 
'

^S-.+"

.i""t

.".$

:"\

..$.+
l^St'

^+
io'

;^[ x9
..$ .^'\'..o .\>\}\}

uururr nr:liurJ:.r

J-i
n1flfi 4.15 nrlv,lurrunfiuvi{drr,tiurrar:onoora6ouo':{rhtrtuusiasuu'lvrrrnr:rJiurJ:r

flryr,trunrnotr

n 1n n1:ii1a o{a01un1t niuutriv]1i nr:rJ irrl:l rrfiltfl ruu1u0'r na u t o {ie!u fl1:

tfirinr:rirhu rnunri!?uuan 1: rnurlr arriuril:l! #uilld1 u!?vrllfi 1, 2, 3 *av 5
;)

aM50a o tla1l000u taa u n:u!1JlJo{21J1u u9raYnu Lo Lfluvl[tl.J1vl1{11 141l.1']l0ao[?4150

nou [oearowY.i:vurJrll nfiao ndrr6o aur:oaor']41:ono uroeuriol#r:vurld 21.46 \1fi
r,rio6orfluiouac 18.23 ursfluvrr{nd!rYuuurvnrfi 4lriaur:naor':a'r:onouraeuto{vYn:v!u
". - J v ) A ,a A
tfr 0ir1]uua? uu?vr1{, 1 0.r r!1J [ru']vn.ivra 1 '1:0un[tU[U14'r[t0']nauLonn?1uu1vr1.iau 'l

hrJiur.J:l:vruu0xaourfu dru{luorsiolfi or:rurGarfruvrufi

rfioduorn:vrru0?oouei?u oirYuu#r fii'ulirirurru6'u1'luo-{n6i11tuu''ldofi 4.7 o'oltJ tfio
' nlunr:rlirrj:{fl 6uu1un1no u t a{ nir'[#!in1i tilr u Ltzuunu:sn0un:1101l 1ttu1vl1{ta0

frthuuon 1:rvrurrra': riuti'm1lJ 0-'1v?-oo! a:rtorf, ufi o rio'l#rf,onr ufirvroloriori!rufi rtr
iurBnr: uaruil?u{1uffifrrlinr:6'ra

i- {4.7 n15A',tU',:tUO',t ttA1Ufl tnOtU0lnSsUUt[0',]n0u

durludrfioduorniuluunlnau ovrl: v nothJ6'r usiuvru 2 rJ:vtnrn 6o oiurluorn

nl:lfi!;n1r uavoiuluornnr:ionou Ioudu1uolnnlilfi!3n1r rirlrruornnirdrlfl;Y{u1n5
.j.6 e 4 , 1, e

unnafr'[flunlr 114u5n15 [r1-J 11u1u]a uflvlu rndtn: talvulvl tultl[vl,ln']l rl 1.1 ''l tuuau
o i d ie i -dru6umuornnr:tonou riluiruorntlalvlarlltriu:1u LoQ1fl n1:5on0u10.iflU1u {in15T0'1:tu1

i!
. -- ! v

[Lu?v]1i[aon [un1r!5!lJ!{lJQv1ttnln0u a0{ 0156u1nuflufl Lno?]uol U 41fi511Uulvl1{n',',]5

rJiu rJ l fl ryur unr n o ufilduau ohJlur,r': {o +. 0 uA": riu {5 0-uld'rir u r ru du lu n l n u0? n o ufi
^.!"LnotuluL[glaJ uu?vr1{ Lou61{0.la1nto:]a n1:a5!i''}u to10.:{U:cn0u1t1tvlvl1{n1uq1fl1r

nlnn:r]afr fi uli{t1fi rir:roufi o \.q. 2556 oitFr:rlfi q.8

1t917

96.26

t



n,tr1{d 4.8 doqa:rtrtrital{rJ:snouirrfiumrrdruatn11,r dr16lornn:la66rrvi'rsrG

y[.d.2556

vl tviulnl
a10't.ia0[9r0u

(uru)
a101{60':u

(u1il)

61A1{nai? [tJ.i

(u1v)

- v l{q,
LAlUU',tvrvll LlJ 21.,564 71.9 90

vru't!1a2t1tY{ 35,529 1,184 148

rul'tvdfi'?ll] 108,350 3,612 452

t[vl11 U tQl l',l v 11',]{ 169,483 5,649 106

matn: 36,452 1,2).5 152

iJ111U 9,000 300 38

utl1u$1q: 1 ufioulirtru 30 iu rrav 1 iu rirlru 8 tJrlr: r

cirraflfrulufirioduornnr::onou $o{n1ir{liuuinr:uro.run{rJrouon Ir{flu'r!14

1.tiuli1i1! o'.rraioqla:rtori {id'ulffldrrarsonauLaauYinlsu!1,0-{{il1u vd''lornnr:

rJ:yleaolariruullriraol6nrunr:aj rflutioXanr:rrJEulrfrulfruqufirfiofiu o'lor:rlfr q.9

n1:1.id 4.9 oiuluornunenosfi rfi nduluueiacrrurvrrsnr:rJiurJl'l

'' rYrrio s.s d"rlrNfifinuruuluME: 1. 
'rUlU 

14U'lu[1JU 1.] - ^ -,. a w

2. oiuluornnri:onouyY{5yuu r,irurruorn{rJ.rufirt.ruriulinr:ra6ui',uar 195 nu

f . eirvil uurvrrlfi a duvrunr:lv1,i nr:rfi r..du tn:rs tfi 
'.nurutaitr6n 

ru 1n

lvfuinr:{ofirxqrrufi vro: 1 nu

uu'l 1n

nr:rliurJ:.r

A
[xa1r0a0utoag

z,
vr.ttvuu (u']vl)

fruvuorn

n1: t14Uin15

9tuvluo1nn15

50noufi.llvuu
9tuvluS?'l

9lu11U

ao to

rru1u1ifla11iu 1,17.72 29,898 1.4,538 44,436

ruuxl11{fi 1 96.26 29,898 11,888 41.,786 2,650

Ltulvl'l{vl I 113.49 29,898 74,076 43,974 c,))

uumr.lfi 3 107.06 30,712 73,222 43,934 502

Lrulvl'ln q 119.17 29,898 14,71.8 44,616 -180

ururvrlfi 5 706.94 29,898 13,207 43,105 t,331

i --a' rufrurlufirfiod,otnuolutuffi'trkiunoTrodrlnr:rirurcutolo'lnql51nYl 4.9 10n1ln1u1 
ilildrirlddruiirfi o:iluo1nr0'lnou a't,riluuaurlnr:rlil!1'rfi t d"roit



55

A & o u r;\e
4.7.1 r?alla60aloduli'.l5sUU OU iEnl:ri1u']ru!1n1n aa 014 Lo01nn1:014o{

anlunliniLL!.ti4.r{n1:l;u!iifi t 6losfii6nr:ri^u1 tufioufiufi'liSnr: rirur rutrar:ono u

rodetyYl:yulornaolunl:fljni{ 6'l'tun-rodrlnr:e'lux{un1:1ifi 4.1 6luturvrlnr:lilrll':fi t
-il--
fi raar:onoe,rofi uvi.l:clJu 6o 96.26 uti,

4.2.2 durluornnr:trluinr: ;iruiufrlrluornnl:lfruin1i {it'ukiirn:rvildrurl
vr; ulniqnna firrnun{rJruuon 1:{rrLr!rarriudl:'ru o-lvioo!a:rtorfi ld'Lunr:lritinr:

{tlru tudxrrar S.s r'ihl o.tnuulrdlao{aflrunr:njuulrrrnr:rliurJlrfi t filovfidu1u'lu

nr:lvlrinr: 29,898 \)1'fi uasi6n15ti1u?ruoiurlud'rneir': 6:rran{uor:rlfi q.to

nr:rrfi q.to i6nr:n'rurrusiuuu"lunr:tfiuEnr: rirviuttuaursnr:rJYurJl'rfi r

rJ:rrnvr{rJr uzlotrluBnr:
:vunvt

tu 1,14U:n1:

riruau
(nu)

n1Q1.iAO

d'rIu.r

stuvtu Lu

n15 [14U5fl'11

T.] LU

10 a ru ru l fltlj vl0: 1\ U 1U 1a'tt'l{1I 1 148 814

qfl!:v1n Lnuvl 1 Yl u 1u l alt ''lt1l 1 148 814

tnllulq Lfluvl z YIU1U1a',lt',lt11 1 1.48 814

o:ro:-nur #or 2 ru,r,rvrtifr'rkj 1 452 2,486

n:roinur fior 3 uvrvrrjv-rhl 1 452 2,486

o:ro:"nur #or 4 ruvrlrdvr"rhl 1 452 2,486

tJa{01u

?nar]Jzultutnnltlav

einu:3'lgt
ltu1ulalt1ta 1 148 814

n:roinur fiol t unvtiri"rkl 1 452 2,486

14 n0

oun {rn

'roaiuful tra:[tau

t"nr.l:sffi
1'!U1111A1t',lt11 1 148

814

o:roinur rio.: 6 ut\Ytt,to lefll.i 1 706 3,883

flaBn:l!

iodrprgrru6no:rrav

r"n :vi6
ru'lu1a1t1tlt 1 148

814

rr:roinur frol 5 ttYlvlg tafl'luYl1{ 1 706 3,883

TN

rl:vmy

X-Rav L0'tvulvlvll l1l 2 90 990

n510laoo r{1vu'rvl11?LU 2 90 990

tn5uLl00u'l

ofrul
rt114U1rYl1LU 4 90 1,980

[:tJn51]U',l
Lnatn:

1, 152 hJo

NlUB'I 3 752 2,508

t'txl 29,898



56

, 
4J.3 durluorT',1'.oru{0.':1, .:.I:X.:i.lT::ll1:::]:::11:::;;i l

nU.ir firrar:Onouraduri'l:yr-tr_l 96.26 r:|i, fiId'u Lou,tja.:uurUflo{tlall0ooUtoaU LY[1Ju

t'r1l r rud':rjrlrtrirur rufru1r.rfi rfi odro'',n n'',r rooo rtr o l{fi uvrvl:vr.,u loudrl6lornrirrf,u
- a ee,. --.s 1e-- -:t-i
Ionratornr:rJ:vnauo1Bflfri.l!?uno{l0tlJ!5n11 lut1{t1a1 5.5 t1U.l{vfinu1 O{U

y r-a a (96.26\
d'u4ufrrilo{uornnlltoaouyr.:tclu = [?.1. r* ",rt

-- 11,888 rrvr sio 5.5 t'rlulfitdfinur

4.7.a eiuqu: r u dt,r fu du1 u: r l o v rf, uoiu 1 ufi ufi , dro', n uo. o m tu n r : il'r a o I

a0runlifliu,uivlrrnr:rJiurJlrfi l 6lrvtiJunr::rrroiurluornnr:l#u3nr: uav6'uuunrn
!vv-)".tt'4

nrironouvt-,!ivulJ tilo?un-1,l t.l0vuaoi?0n1:n1u? onn0 [!u

durlu:rrL = 29,898+ 11,888

-- 41,7861J1v1 rio 5.5 t'rlrLdtdfinur

+.2.s durlufiaotri ovufl unr:rirfrufru1u:*rfi rfi oduornrrnrnoulunl:1#!in1:to{

uHunri ?uuon l:lYrurura':riurir:rl d'lraioqla:rtorfi iolfurrJEulrfiur-rrild'ur1u:ufi

rfi q du o r n u n r n o U I o { n't i iir a o { 6 fr 1u n't I nj uul yt 1 { n 1 5 ! iU 1.1 ! { fi t 6l fi i 6 n r : r'ir u r ru

-'",io{oa[uu

v ; \.e -
duuufraolat = 44,436' 41,786

2,650 !1vr rio s.s {lhrfrtdanur

;iTairnr:rirurrurirlddrafi riofiuolnu0lnou luuqiayuurrrfl unlstfi!3n1:to.r

uruunri ?uuon 1:lnu rtrarriudr:rr 6'lvr-oqr a:1{51fi Ovfii6 nlrn'rur nrfi ryfioun-r.r 6r*"-"'r;- -:-- -;

ornfl'li1.rfi q.to riu uudr:vl!un?aounr:hl!inr:{ilru Lt0run{i'luuon 1:luururarriudr

,'," O.r6rn,r.lt.*r*irri"r, 1) 117.72urfi 6orrflufiur1u:uril:,udrfioQ'lnrfllnou
. .lc )4

44,436 rlyt elo 5.5 t?l'l{flflnu'r
- )qv"

uri{o1 nvl toala o{anlun'l:fljt[1J?vlf in']r! f!!!{ frr uhl:rrn:u Arena ut'jr
i ,.|e. J J- g -1Y.- i )

uulyt'1.ifi I a.p11igaofi1!.fidrui'l:sr:ufirfro{1,1olnunlnaU Lo111nn11uu?vl1{0u 'l {':4M5fl

aold 2,650 ulvr eio 5.5 qirTulfitdfinrvr

tfiofior:uru,urul.it6on1un'15!i!r.11lrrri1tflryurrro?aou to{n'151i'!inr:(tlr.u

ur{unoithuuon T:lflUrura.triurir:ru o'lraioqla:rtorfi fit'ufi0r5fl.l1[?alsonouta6uvY{



57

) . J- j j i ; , ; c,:ulufla,l 5nao Lo [[avnl Ltaluvltno1luolnr[o?n0u911 afl {.:vllj?'lttu?vl'l.:vl 1 lljuL[u?vl1.i

16an;irrair nr:rl iurj: rfl ruvr unrnou rorur.runfrtl'tuuon I:rnurr rarriurir:ru o'.lrain
J -?" j g d-d q J

aua5l{51u tufl1:'l0un:{u !9luttu?v'r.1r 1 uutJ'lInl:ullr1.J5{ n0 [a0ut?41fl1: t14!in1lto{
ic,

no Lrlt: n15i o drrjru'1ru{vr05 00114!: n1:tn!:v20 a1u:uiJu?uvl?LU ua u09l t14u: n1:91:? 0iw

inur vlorn:roinuiurllu rat 2, 3 $az q r5?du 30 urfi ovlirlri'arrLr:nanutar:onoutadu

torvYr:vr.-ruorn ttt.t2 utfi tuda 96.zo rrrfi raioaoki 21.46 \1fi, raioiouas 18.23 LLar

aur:oanrirlddrufi rfi oduornunrnould z,oso rrvr rio 5.5 t'rfu lfi 6nur



Uild 5

a:daranr:idg

ornfit6'6nur:vur-rflrgrarrunrnoudrfiniuluuaun{druuon 1:lviurlrarriudr:rl
-{ y, .t .tv - , w ) i ,

o".r14ioq!a51tE1frtiu {ilrunol4rgtdu [141[un15:0n0un15114!tn1:noutf ivl0vu'lu tla{r'Ja

rionr:ufisrn':rr[ifi.lnolorionr:t{rinr: r'rsrd {io-uldEnul5v'lrrJun?nou uaviun:rsri
d i.o,- 4 Y U-" .'-s.:.=-i-
lar rramfrrirlritng tto?n0 u ttav [0141[Lu?v'l{ n1i hLn Lt 11:ou1li01a 0 ia0lun1:tu05 iv tnotu

' ' a 
Io u n r: a o tl a r:o n o u raa'ufi'loi uan n!ts a{nvl0va:1{n11r.tvt.lr0 [n n0n1: ttL:']'l:110'ltlul u

:c!r lfil]rnfran luL ov1I,o !.1'tuanulvtl.l 1.tu0e[!Ln1:d51Jt]41J0.: n1:1nuvl{1,1!a [outLlj'ltuu
J

vlra o{9ro tlJu

5.1 6fiJo{an15a{u
" " tuuon l:lnurlra':riurir:rl israioota:rtorfi rioornnr:dIslJUtlfl?nOUt0{t[tJung.]1J?uuon L:ivlulll'rai')'l)u'0'l) llj 1i

,d
fion:rfir-h u r"fluriur5 nr:drurulr n uavmo tuo r [nuta lvt?{[t1 1J0{?utlJo 1nl:?uauv]:

ii ! ru i d'

6liuflni oldrera lfnr:u5nllto{!.nna1n:ur.luntu?uuon L!v]urr00n:1n'll Ll1ll1!tLlln1l10{
- i a s q qv'

{Uru rirlfiriounrnout otuLu:v1-tl [o u tafll8 L1,0o n15 [14ul n1l?oaryrylrutfl 0: 61vl1J
Lu y--qu y !r ---_-1 " -, . qe

r.l!1uv'r L! 0?o u Loai r{ ttlrlJo r ao t a nrun r: njflryrar uoenoufiuoir ul!: rrn:l Arena uavlt

rnJrJliraO{ iiraOl ulrur rta o n [un 1l LtR L1]!fuy'r Lo U].l1o q!:ya{n t 0aoL?al5Aa0UtAAUfln

rsl.iu[[auai1{Fl']'tufi lnalorionr:rdriulinr:tolqirJra6nd':u
' 1:{nur!14'l.li1l1i.15'r! Y{!'i1o1nn1tfr nu1ttav,)Ln:1vvlslJUtto']a0bt0{u unrJ!1uu0n

JJ
na tl OnOU lQa-Ufi'l:vtU 6o 117.72 u1}, ua8 ul0 U Loa:1{ ttul] 014 0 nao1un156u nl: t1l'llLi

t,----.i:
ui nr:tolfitlru loun ll!out ouav5o'll'ltl tFlo:a1{ "'l vl? tn:1sun1 n:uulJ0t'l 0'lao{

a01unr:ninr:1fi!inr:1ol rrzuun{rl? uuon ufr{41n[1|iun:!!5stl?atJariraol:v11 unlnou
' r z w" q - unoir.Jrouon 60 118.02u1fiY{1Ji',r L1A1:OnOU tAA Uvl{:ulJUtJ0.l0.l111u [!n15 t1J'l:lJ!5n1: UrJ

fiii'crldriraraa-nrjfitritilsr:roao!nr1!Qne{o.:ro{u!16iraol oirui6nr:y'r{4fifr olnn1:floao!'ti-'-' - '''=

a rJAnlu'j'rLxalioFlouLaAuto{{tl'luri"l:vulornnllulJUiilao{tlryvr arlr:niirao'l
' nurlratriutir:rl i'lYiora0'runlln:ni{$o{:ulJ!n1: Llru5n1i[t uni{!?uu0 n t5'l

4,1,
0!ai1t0'luto

;iruiunr:i tn:rcriflrprarto.l:vluttfllaou uNuntl!?uu0n [:'l1IUMa?1:ut'15'lu 
'J10u

td6nurqrua-nuruytoi tto?noU $avy1A1[Mqto{fl1irnor,tn?no U tfinfiu vll'jr lorlvllinr:io
"' ; i' - i 

'r' 
q ) G*'e

a'ryqrru6vro: drvitr{!ruvi.:hJ ft'tallonou!1nn?l oqh4L5n1:ou 1 ry1aU [o]l'rttuxfl1{ta0n

'tunr:rJ:\r.11.r leulfinrudr6rylunr:ufittrJflr,1.rlu1olvltinr:rirr r drrail{rl'lufr'rttj

6luurur{unr:r.litrJqr fi oioiohJd



59

r ) ", .. I

5.1.1 rru?vr1{ii 1 rSaunarnr:l#rinr:toroolr.fuinr:in#rururrufino: ool#rinrio-n
na ' l'

r.J: sifr airrair r.irh urirh.J uaso ort#rinr:sl:minur #o{sr:rofnuru rulnr 2,3 uas 4 r5r6u

JU U1YI

5.1.2 uururrfi z itruolfr:uoo1#l5nr:rio#rururru6r,lo: uavool#rinr:dntj:cifiror
- ;'q v v , A- - - S "(!?uljlvm 1[U 11]1o?ununarln0 L!tv14ll xvr1oafuiulfutvrl5uu tyyrul!1ar'n!:eim L!o1u

J.l
5. 1.3 uu?vr'r nfi 3 rfi rvr o rr ra'lunr:iod'ryryrrufi no : rirvilrir]r avr-ahJ t nu

5. 1.4 uuxil'r,ifi q rirvuol#o ol#ri n r :ri n r : io a-ry ry r ru6r,r o : ua v{nrJ :yr-fi ua s
.,i -. oe -

00 [14!:n159]:',ta5nul alu:1Jhu?ba{01u ta0u[']a1tugl[14u:n15fl1ad 01nrloh41]:n1: 8.00 u.

rdoillrilorxal s.oo u. rfiofiovllTlud?q?a1 8.oo - 9.00 u. rtlol#uinr:airhavr-rhj r ttehr

5.1.5 uu?il1{fi 5 r{lunr:rlir,rl:ruurvrrfi 4 uavururyrrfi t ud,6'ruriu 6o nr:filfr'
ylrl'rlrla uravrnryrtiornool#uinr:oir]l ua{o'r u r rrir ulri'ri n r:firjr o r.i'rtrj t r-rlilr iliorLvrs.ilfi
; e!
t5Lt.t'tut:111u 30 ulvl

ornrYu eii {'utffLdulr-riiraa.raorunr: ni:vrr unrnou roruzuunni!ruuon I:.lnurrra
'r1:u1,1i'ru o{u?ao!a:rrD'ru iiraor uurvrr nr:rJ:-urj:t frl 5 ruururr rravrirr-,:rurirldqir u
i- g .l o

flrnoruornun'rnou {dria0rnn'ndraoluurvrrnr:ufi'[tr.JirrJ:.ltiu siruraoflunr:rrfi 5.1

n111{d 5. 1 o.rafitdornnT rsirao{lru?vn.:fl .r5ufi'1tr.jiutj:.r

uu?vt't.in1riliurJi.:
j

[14'r:0nau[aau
(u1vt)

i- J
n1[{o1u [notu

o1n[[01nog

i tw
F',t Llrolul1AO LO

uru':mrlfloofu 777.72 44,436
j

[tl.J1v]',l.ivl 1 96.26 47,786 2,650

uurvrrfi 2 113.49 43,914 522

uurvrrfi 3 107.06 43,934 502

L[u?m1{fi 4 1.19.77 44,6t6 180

ruuxfll{fi 5 1.06.94 43,1.05 7,331

.ia
r1arfia: rluvtu 14u?utlu !1yt m0 5.5 tltl.nuFlnBl

- '4" e ' eav *a i lrf,onrrl,xvlitt,n'rrn 1 n t J a a v'{ 5 11 Lo 0't n n 1 I 0 1 a 0 { Lrl.J'l v 1 { n 1 5 ! I lJ lJ ? { zu'l Q U LO Vl 0 1

rJiurJ:1fi t r{luuurvnru6onlunr:liltJ:r:vltruornoutotnr:'[rlti nr:oir-hu uzuun{rJruuon

1:onrururaariuli'r:''lu o-i14inoua:rtori tfioi01na1 1t0aa tlaltonoataSuto.lvi.l:vul *av
j- j , .j q,;

aorir1,8iiruvtunonuarnLroieouLor.t'tnni1tLu?111{0l.J o1un15fl1vuo 114la 0utxa1n15 Lv!l nT:10{
.;,

1o LrilSnr:iodrgru'xut ot ao Luu5nlictnU:vaaii114i1l0.l!?uYl? t! uae0rlLl4!in159151n5 nul

vlo.ln:mfnurvrLrurat 2, E uav q rildu s0 urfi oslirl#aM50ao[?al5onoutaeuflo'ivY{



60

:vuuoln 177.72 ulit $ea 96.26 urfr raiaaorld zt.qa uti' v;oiouav 18.23 uava11]150
;^ 3 , -< i<

aonlLro'ru lRfl{uQlnunlnou Lo 2,650 !'tvl Fl0 5.5 t.)[lJi F]nu'r

s.z rl:vTamidldolnnlredu
.;"o,- - io

5 2 I 61 1:n 1arryfifidr"Lfirfrorlruuruornou{ulu:vrrnr:'[rilinrirzuunri ']uuorl

1:ruarlrarriurir:ru o-lvioor a:rtorfl Io g or n nr:6nur:vtLt-r uor no a'tu.:ruio-ud ut'ir
-q.qol#r?nr:io#ryrurrudnq: drra:-trirlaari'rhl tfi nttar:oerourrnn'Jroolririnr: 6u 1

5.2.2 allninvl uurvrrtunr:ao nar: onou ra5 at o lri!r erfit{rrrir nr:lfruBnr: uaun

r'ir.huuon l:riluru'ra?1:t,rd1:1! 6'lll't-oouarrtorfi rirunr:#outrarnr:lirmutnnarn:1v[5rdu) ' "r.1nr:1#r:-nr:r.ro.rrrzuunfir-hauont{ova izua Ly rnonirl]lr{ 0 Laaor.J!?u Ll-Jn15tfl'r:1J!: n'rl ttavl11[

1:rilururarriucililu fi iliuavBalvirLrn0rdu
,"2

5.2.3 uui ylr { n1: udltri'r 5 uulv''){ a rrr': nrjrtfiJ: c q nd'tdlun r:rl iurJ lltrffltfl ryur

u"n:eoul:.rn urr r afifi a-nurua n r:1lll3 nr: n dru n-r'l uuzur.rnrirJruuon 1:llr urur ar riurir:rl
o'rviqoua:rtorfi td

5.3 arjdrtauavdosauouuvornnr:ririi'u
s.l.t tfiordr u tirjr u rdru rldli n r:lu uzuu nriur uuo n T: luu rt ralriurir:rl 6'tvio

orarrrorfi rfludru': urrnlirlfiur nrio nr:riufinn rn tnd oulvr rvi:rvfidorirriohGolgol

turotoro!n:runlrrd!fu nflor.Ja rilv5!t0[au0 Ltus Lunl: un Lt!fUv1 F10.1[$ tlal tun1:In!
e!ro aululrlnru r,ua uoo n r!rl']1{ tunu nr:16ldoual#as rd a ournfi6o rfiootrl:rntiruas- --'{- ' ''
LL:JUU1tUn15LnUt0 a

s.3.2 tunr:ite:rvridoua rir-hufiql'rurulrnrirl#lduraruru tunr:irn:rsr,idoua
! {-'-'

5.3.3 ritaYrruu':vtrrnr:ufllt fidosr'rfi'oluorrilrfluhLidvrrll:lYlu'r1.l1aovar 50
tr. ; !

rirriunr:urilt'Lo rqiu nr:tfrrLqjruru!F]a1n:0la.irta[vtnoal[tnluvla{tu a1u:u1]0Lau0utuu
<, rt,v6

lunr:ud'Ltiryur oiolfror:rurn{oTLt0'lt, avFl')1:ltlJUL!LoLunl:$flL1l1lfuu1 51!.ln!

1:w urr ra'irarur:nrirttj rrffttfl runtrflr.riolri

5.3.4 ufiorornnr:airlul'uo'raolfinarrL'i'r-rdouta{nlirilvuaFi'rvlT:rfirnoirirI 1

lunr:airr uw iiraornl:fint:lrl[tftunr:6i1'l u1]lJdrao.rrts nrfludrud ou l tfioirarionr:

airrutlrliiraorflryrar



[on611:01{A{



6l

r0fl61:d1.:4.1

n-aar ':rfittirirgtr. nr:ira:rvr,it?lGurru. ni{tvrlt'1: airufinfiririrrilllwraln:ni

ilvlivru1a-u,2545.

qvrt:rr rior{'a. nr:r{nuruuuBnr:drour{rJrtruan I:tusruran:s utluu.

ivrurfrnurirJiryrglma-tpirafl : ullirufr n: tlvrivura-ufi ail1n:, 2555.

onu:r ru unr. n'r:d1ao{ttluuil6uu1n1t:onousot,iUruuanl:lflururarYuds 6'.rvionil.

irurfi vrui5rJirgrgrimurnran:lvrfrufi m: rLvrivura-atnufl :fl rarIi, 2547.

nigvra trvfri. nr:rJiurJ1.rr.l:rtvrBntrnr:'hiuinlito.i{{?utttrunl:arir"loloutdnr:

draaranrunr:nj: n:fifi nurantiuqtrnrtT 16nuri.ltrGuvr:r€fi . ivrurfrnud

rJirgryrinrn::lnran:u1rufr o: uvri urdutnuer: atac'i, 2s5q.

fivrr::ru rdolvriana. nrrtfiurj:sfivrBnru'lun'r:}iuinr:andr $o{5u1n15. iiluriilud
rJirgrgruirar:q:fi olr,rrrirufi rl, lvrivora-uuont:drlvru, 2553.

6:vnr i:vnm:. nr:itn:rsri:vuunr:tfiuBnr:{rJrufiriolsiruur?o{:tuorura4fiuaa
qaulot n:riltn tiuvr:ornra. ivrurfivrurirJirgrgrirur6ran:].Jurfrufi fl 

'

avri urdurnunffi:nni, 2532.

r.l:strans{ u'iuloal. nltao?vuvt'ta1flr:hiuinr:rirviul:ltloruraurtintrtdro
[ilnfi nn1:11'1ao.l. iuarfruurirJirgrprirurnr:ar:auuvorvrrirufr n:

ilvrifl ura-utiln1u1adq:uri, zsss.

iJuvr: qr::ruYrlri. nr:ita:rvri:vuuunxnouxo{ti"t{uEnr:mrrfi teu n:oi6nr*r

rirurJ:vtriu. ivurivrudrlirurulLfi :u!fi 14fl M41r-r'rufr o: uilrivurdu

n5un5ur:r[:er ifl ulttn!:ualu}]tl:, 2555

iqad ininuo::tL. nr:irn:tsdt8tGurru. altar: anrriu:rtrigalta1, 2545'

fralvt'u izuumtl ua3fiuq lriatJfr . " nr:rliltJllnr:linr:I:rvrullJla: nrrflfi nu'l

1:rnorrraiglra ", tu nr:rJ:tquitrnr:riralruigrn:uqnalvnr: il:;drt
2554. u.451-455. taqi: ft'lu:rLuolurarooi6fi ooufrtlu iliilu'l, 2554'

afisrri tyrnr:rt. nr:iiraOlUUUikyfll't,o{tlYUUUn?aogrfiOao:stJvttar:OaotrtrAt{UrYu

uBnr: n:fidnur: 1:{uflruran:cnr:fitaa {lraiorqua:rtsrf ivrurflnurj

GrprgT inrn::lnran:lvrfrufr n: uuriuura-uqla:rtorfi , 2553

aruq:rlri ltfivrrair. nr:ira:rcd:uuuu0lnouso{nr:tririuuinr:rorct6ool:{uurura

4fiuaoqaarort. ivrurflnuijrlirgryrivrurora0r:lurrirufi rr: uurivrara'u

rflua:fl']frs]i,254l.

qtrG rrtqol uavqfin r.J:vi'1. :ru'lruidunr:draoluuuf,ryur:vuunr:tfiuinr:tro'l

rioliiru0rl:luaruran6uniuYri lr,triilurdurtouuriu' ttouuriu'

uurivordu'tlouu nY, 2532.

a:cfl::flj lnqr::nl. nr:irn:1cdr0{G ,] . aifla1: urarivrar6,u:rtiYna{flal, 2550.



ran61:d'l{4.: (eia)

'Cesar,G.o.UsingARENASimulationsoftwaretoPredictHospital'Capabitities
During CBRNE Events. Master's Thesis: University of Texas' 2007'

Esteki, Z. Using computer simutation to study a Hospital Patients' Admission

Process. Master's Thesis: Porto University' 2016'

Jones, M. C. Using discrete event simulation to improve the

patient care process in the emergency department of a rural

Kentuclryhospital'.Master'sThesis:TheUniversityofLouisvil[e's

InstitutionaL RePository, 2013'

Pegden, C. D., Shannon, R E and Sadowski, P P' lntroduction to Simutation
' 

Using Siman. New York: McGraw-Hitl, lnc'' 1995'

Webb, E. Simutation-based metrics anatysis of an outpatient

center. MaSter,s Thesis: The University of Louisvi[[e,s lnstitutiona[

RePository,2010'

63



nlnr'Ju2fl



65

nlnriu?n n
Cttrt@

ruuu aS [ufl 1:tnutasIafl 1:[lJ1:uU:n1:tO{ U9JUfl 
''lU? 

gUA n-rrq,

1:ruururarrBuqir:ru o'lraisraua:rtotfi



66

^ y { ^- r! -r' ----t^!-1^-^^-^-^: - ) ' '' '
lucjunounr:rfi!riufinioqafiu riio,uldairrrrrlv'loirLlunr:rjufrndo{a tfio'lfij1ur\o

nrritni'lvd{o{a o'.:ttaoilusn:rlfi n.1

,r1r1{d n.1 ruuvlairr"lun't:rfiuriufinto4an'r5rt1;uuinltto'iur'{un'i{xuuan
1:r ururarr3urir:ru dlr,tioouaslfl5'lfi

I?a'lvlttJ1'l'',t

tu:vuu
t1a1fllu

utnll
r?a1 00n

Qlnts!u
[?a1l0aou

[']a']lU

uln'15

tla1fi1.t59111'l.t

l.lrJ''lluuln'll



67

fl'ln9Ju'ln t
n1:e rn:1ufi n1:uon uow a.:{aqladl td1

6rurr'ia.:fi o ln put Anal.yzer to{Iil:lrn:il Arena



68

dru:-lnr:i rer:rvdnr:uonuoltor{oqarirr{r tfioritranr:i ro:ryr.ifikTtu:rJrrlr:aInr:

rrinnfflnraslS rturirnr:rirnoSfiLilunr:air.luttr-rriraolr}prar 6lovrir'lrirrlurl'raolflrgr,tr

rYufinrulndrduluafiouriurn0ldu eir i!nr:irn:rc nr:uronuo.luolrio4arirrdrriu rlio-u
Ja o <' 'l -Y- - .^.^ :^^^ ^ - !

Lfl Lrun?rnlcutaynv Lua'ruvu.rFl't1tJdrr,fl u'[unr:air':rLtlrllilao'r o'!u

" nu:;uttotaithsluudaYdrrmil
1. nll?[nlM4tlo{an15tt,'lu'l t

t.t do4anr:rrir:t1l,o{ri{?urjrsrnvulrJruri,:trJ ritaiurirnr:uonttawo{dolanlltdl

rr'[u:rurror{thuvt'rllliu {ii'uldirn:rvri:suvr'ir'l:vv'jrlrrarnr:td1:rrluivl]1rn15
l#linr: ru vrlvluinr:io#rycyrru6no: zuaornnr:irn:rsvinr:uonuolto{do4a 6o'fl04afi

' ,fiarn1:vl'rinrinnrami 60 -0.001 + WEIB (1 86, 0 646)fllt uon tto {t!uuLJ1l L?!a A ttAe

ri'.luaortunrvrfi t. t

n1y{fi r.1 ,{an,ue[6i,.ts]inlluonr[o{10{{a{an1rni1il']'lursuuto.ino'lfiuSnlriodryrprru

6no:to.r{rJrurtrhJ

t.z do4anr:nirillso.4rJxu{rsmvr{rJrerqlarq dryiurirnr:uonra{to'i{ouanllt{1

,r1u:vlu,i.r{r.lrr4or.qtY, {i6'uldirn:rvri:cusvirl:vu'ir{t:arnr:t{urlu:slr-rnr:
tfirinr: ru lohiuinr:r-na'rgru'riuifla5ttasdnl:vi6 

naornnr:itn:rs nr:ronro'l1lo{do{a

6o {o4afinr:uonuolrfluuuuaonuoirLoa uayfialnr:yrlnafnara9rS 60 LoGN $.62,2.37)

sYluanflunrnfi t.2



69

i
.i

l

n1i'{fi r.2 ,{an1ii mrlsdnl:t[onuo'it,o.idouanli[1i']urlutvuuto{aot#u3nltioa'sururru

fi uo:uasdnrJ:siGso {tirj a a a qoru

1.3 riouanr:rdrlruor{il'ltnJ:vrnvr{rJrug no {{n U'ln ;irv:nrirnr:tlonuoltolz ^- ".^'[otJanriltr!'t [u:v!!1oiryt]?uv n0 0{n un !u ry'l a u trll taSlYv:sucy'l{1v141'l'iL'la1 n1:[1J1

urlu:vrrnr:lriri nr: ru l olririnr:ioa'rpryrruivro:uuav{nl:vr-F zuaotnnr:ilo:rvd nr:*on

uolrardola 6 o {ou afi nr:tro nruol tfl u ultt rl 6r uuasfi a:L nr:vrl nnjsrorani 6 o

10 * BFIA (0.667, 1.38) o-luan{unrnfi t.3

6ii*,S,-,;;1.:r':. '''r''lri'i:! r '!-':rr ' ' rrrr'1 :i:r ' 
-,ilE

-

nrufi tr.3 f,{an1ti[at1sdn,]:uronuorto.ltouanr:rdrurlu:suu$osnohluSnr:i'ofrryryrru

6uo:uavdnrJ:vihto.r{rJru1 ao o{n {ln

r.c rioxanrtHiruTrol{rJru.rJ:vrnm{rhufragn::l a'ruiurirnr:uonuostoldo4anr:

rrirr.,1u:ru!rou{thofi'aon::rL riu fiiuiffirn:rsd:vusvirl:yu'irlt'larnr:udrurlu:vlr.l
nr:tvllinr: r, loivluinr:i"f,rgryrru6vro:ruaud'nrl:yi6 

zuaornnr:iun:rvvi nr:uonuoltol

n'4dl,r-are.,.?l:



70

dora 6a dol ainr: uo nuosrilu ulr ur 6'r uasfiarnr:vrrntifiarani 6o -0.001 + 49 *

BErA(0.621, 2.31) d'ruao{unrnfi t.4

J.
n'11,{fi tl.4 Han'uaratlc nl:uonu0{1,0{ti0{an1lt1,1tJ1lutsuuga{no [t4uln1:?q4ryry1il

rvia:lras{nu5v?0rt0.t9Ju?ufl aun:5}r

2. nlrernt'rrrida4anrr'triuinr:luuoiavnortrluinr:firJ?uuiasr.J:vmvl
' .r, q & ,re,- .

iirr,riunarnr:'triuinr:{rJrulurrriavlol#linr:riu ffit'r,16'rirnr:itn:revinr:ttonttol
to{{orao1r[?arnr:'hiuinr:oi.i uaui{afiltia1nn15itn:'lvfin1:ranun{to{doqlarfu
lro{9ro tljU

z.t 1o'triu?nT:iodryryrrufir,ro: dTaiu{rJrurtrtrj zunnlnflliitnlluvinr:uonrtoltol

dolanr:'[virinrrto.rti'rvd1fiilurura 6o do4afinr:utonuottilutt"ltaonuoiloa uavfi

6 nr:urrnrisrfirani 60 LOGN (4.45,3.5il dlrrao{lunrnfi rr.5

n.rfld r.5 Hanliara:.tsdn,uuanua{ra{{aranlrliiu3nli ru 1o'lriu3nrrindryryrru

6uo: riruiu {tlrtru'rhJ



77

z.z ool#uBnr:dnrJ:si6 I6vfr r airraiudrjrofrlld aa or nnr:itn:rvr.inr: uonrto':to'rar,
{ora nr:ldlinr:tor ui'rvdrfirurrra 6o douafi nr: tto nuolufluttllaon lldr uasfiarnr:

vrrnfinnraoi 60 10 * BETA (0.389,4.2) a-luaa{unttfr t.6

.i a 4, a
n1flfi $.6 eran'rietntlvlinlr$onu{{tro{{a4anr:hiuBnr: ru lohiuBnr:dnrJ:s{6 Ifisfi t

Jr.
d1V5Uflu?fl?12tu

z.a onlfiu3nr:dnrj:vih I6sd z druiufi.thuri'rhj araoTnnr:itn:rvdnr:ruontroltol
-'- i

v vi
{oilanr:'[rili nrtto{ Ldly{1fr U,1!14 60 dO!Ar..ln1: u0 nu0{11]urLlrlJU0:11 0a uau11a n1:

vr1{Frligrfirfleri 60 NORM Q.22,0.857) d'luaol'lunrnfr t.z

nTflfi $.7 iran'l5enllllinlluonuo{tlJo{to{anlrblu3nl: ru lotluinr:dnrj:sih ffivd z

airuiu{rJruri'rtrJ

I



72

z.c 1ot#u3nrdadrgrurrufir'ro:uavfrnrJ:si6 drraiu{il':uqroru zuaornnr:ira:rvlinr:

uuonuortordolanr:l#uinr:torr,i'rudrfiuurlra 6o dor:afi nr:uonuolrfluuwaonuofroa
ruavfiarnr:mrraaf mfirafii 6o LOGN (3.62. 2.32) siruaoflunrnfr t.8

n1r'{fi r.8 an1:a[nrludn']ruonuo{ro.!douan1ilfiu3n1i ru notriuBnr:Sofirusurru
ivro:uavdnrJ:vi6 eiruiu{thu6rorq

z.s 1o'lfiu?nr:iodqryrru6r,ro:uasdn{:ci6 ritriu{rJrtrg no i{n r.l']n uao1flnr:

irn:rvrinr:uonuortordolanr:lvitinr:uorr6'tarirfinarura 6o dorLafinr: uonuolt{Jurtul

uoirLoa rraviarnr:vrrnrinflrami 6o Nonl,l (3.7, 095D 6'tuaon'lunrvrfi t 9

..!:.-.:r.':ric(),!t!

nrud t.g atnnr:irn:rvdnltuonuo.tflo.ilio4anr:lfiuinr: ru lohiuinr:indn;ryrru
6rnro:uavdnrj:vi6 dtriur{rhtrX ao o4n drn



73

2.6 1 o11iuB n 1 rio dry ry r ru i vr o : ua v dn rJ : v i6 dta iu fi rJ e u fr a u n : t u zu a o i n n 1 :
i ro:rc#nr:rtonuortoldor:anr:'[fr'rinr:ta r rirvrirfinurrra 6o {orLafinr:uonuoltfluutr-r

aonuoiloa uavfiarnr:rr.lnfinfiraoi 6o LOGN (4.28, 2.36) ri.:uarxlunrnd t.10

n1flfi r.10 rua nr:i tn:rvr{nr:uon tuorto ldaua nlrhiuinl: ru QohiuEnr:iodrurursu

1tfl otuavtnUlv?a 6'lvllu4u?u6aun:lrl

z.z lohiuinr:n:rofnur rfla.tn:torlttrotat t ritltiu{rJro{'io'lq ,Jaolnn15irn:rvri

nr:uonuOltoldO4anr:hi'linr:tolutryrd 6o rlorlafinr:uronuolrflurtlutonliluruutfiua uav

fiarLnr:mrrntioarani 6o EXPO (1.02) o'luraoflunrvrfi t.tt

ntrfi t.11 nanr:irn:rsrinr:uonuo.ruoltauanr:'hluBnr: ru no'lrluinr:or:roinr*r

riosn:rtu:rrutat t rirrniu{rJroqlarq



74

2.8 aobluinl:erixoinur fio.rsr:ror,tmums z rirraiufirJrus'etrj r.raornnr:irn:ry#nr:

uonuo.rrordoranr:hirinr:torunvrri 6o riolafinr: uo n uor riluurll':raei uayfiarnr:mr.r

erfimarasri 6o wrtB $.56, 6.78) riruaortunrnfi t.t2

a.{ryJ4Pd*<!!

n1rrfi e.12 ,{a nlie [6i1sdn']rro n lro!tlo {douan1rlfiu?n1r ru oqtfiuBnr:n:roinur
#a.rn:ro rJrurat z drraiusirJaufrrh

2.9 a otfru?nr:sn1ofnu1 riorn:aovrratau a ritafuEirJ r ari'rtrj c.rao r nnr:i rn:rvr,i
a')

nr: uonuorr o ldota n'ti Lri.rin1it0.i tttrvtu fro 1J0l]4iln1: ttn n[t0.: L1Jl.J ttulJ ff']1] tvau1.l ttau
1U

6 n'1:vr'r{n6ior11aoi 6o mtn (0, 2.06, 1o) d'lruao{unrvrfi t.l3

nrufi u.t3 a.ranr:irn:rsdnr:uonuolsol{a4anl:"hiu3nr: ru no'lriuBnr:ol:roYnur

#o':sr:'lov rstat e ritaiu{rJrufrrhJ



75

2.10 lot#u3mrn:xofnul riow:'loraururar + dtaiu{rJrtrr[ahJ zuaornnr:irn:ry#

nr: uo n uo ltroldoua nr:lfr'linr:to{ rlyrvrti 6o dorafinr:uonuolrfluuurrootta{6 uacfi

arnr:vrlnoionraoi 60 ERLA (1.17, 2) d'lraollunrvrfi t.14

r

i-
n'rfl, 1,.14 ,Jafl'l ti rntls?in1tlron[[0.i?0 {{rouan']l [14uin1: nn I ulnltql?05nu'l

liarn:?ovurs ra g q 6iruiu ritjr u?irld

z.tt oohiuBnrrflt?oinu1 rio,rsr:'rofi rurau s rirvfu lirJ rufi'aan:tt zuao1nn1:
4,.

l tn:rvv nr: uo nrro{to.rto a n1i [rL 5 n1rt0.i ttltvlu a0 1044r]n1:u0nLtiiL1JLulJ!a0nLo:

roa rrnvfiarnr:ur.lnrinnrani 6o 1+ LoGN O.91,2.77) d'ltrarxlunrvrfr t.15

e!d'ldl4lnl..,n!

ntrfi u.15 aanr:itn:r;ilnr:uonuottolrjo4an,:tviuinr: ru 1otrfiulnr:n:rofnur
riou:toraurotat s cit.liu{tJrtrfiaun::tr

1."-,xr* .,r
l.e+&itsd-.r,r
I



76

z.r2 qotvlu3 nr:n:roinur #arn:':oraura tat o rit,tiu{rJatrfi no a fl Utn nanrn

nliirnilvf nr:lrantt,t{tolto{anr:hirinr:tolrunvrti 6o {o4ainr:rronuroltfllulu
ranll:uuurfi ua uaviarLnr:mrrnninoraori 6a EXPO (0.791) d'ruao{unrxfi t. 1 6

n1fld $.16 ,{an'r:arailvdn'ttltanuo{tJo.ldorranlrt#uin1: ru 1ot#uBnr:n:rofnur
rio{o:eor,rurutat o;iruiu{rJrtrg no o{n dln

z.r: 1or}iuBnr: X - Ray zuaornnr:i tn:rvdnr:uo n tloltlo'lcio11a nr:1#!3n'l:to{
e e; u4a " inr:uo ntuottflutttll ttn:l r [[asfi6r'Jn15v]1{n finnrani 6otal ul a1uua{:{a a0 tola!

1 + GAMM (3.55, 1.6) d'lrrao{unrnfi t.1z

ntrrfi tr.17 ,ranltelntlsrin']luontlo'rto{{oHanlr'hluin15 ru lotfiuBnr: x nay

2.r41o'lfiu?nr:torvt6on'.laolflnltatn:lcrinr:uanuo'lttoldoXanr:1filinr:tol

rd.,yrirdaruualisf, 6o do4afinr:uonuolufluuwarutr,lFuil rravfiaunr:rrlnnioorani 6o

TRIA (2, 3.13, 6.92) o'luao{unrufi 'tr'18



77

r-
I

En&hai rr4dr:
a@tr nutl. t r!, ..xrl

lrr..,,:l*.t
I u-,*lq ra- . t.r::
t,

n1ilfi r. 18,.ran1ia tat'rvdn1:uonlto.tto.rr]o an1r'hluinT r ru 1o'trfluinr:rorzr6on

2.15 oatrluinrtlfliuildou'l ,Jao1flnlii tn:1Yfinr:uo n uolto':do4a nr:hilinr:tol
- -'-' o ' fialnlryl{nffirrr]1ag1i 60r{1 uf 1 fr ,il'n u 1 n a t 0 {a }.1 n 1 5 t[0 n ui n [! u ttlJ lJ t? !,4 a tla c :

WEIB (1.24, 1.58) 6'luanr1un1flfi lJ.19

.oE,clcl''rllB.i.1

n1v{fi 1.19 
'{an15a[ntly#n,]:uon[ra{so{do{anlrtfiu3n1t 

ru noll#uBnr:rniuui'aur

2.16 oo'hiu?n1:6'oor zu aor nnr:i torrv#n r: uan uo{1lo{{ola n1:hllJinl:to'i

r,il.,,aririit'our 6o {o*afinr:runflua.:rflu,,,!!unl!]i1 uaufia!n15v'r{nfiflfl1aai 6o

2 + GAMM 3.12.3.37\ o'tuaoflunrnfi t 20



78

&R'9d]ttsd4<.'k5

2.17 oo'tfiu?nr:r3uniuar naor n n r:i tn:rvrinr:ruo nuo.tttolcio{a nr:'lfilrinr:tol
i_

v vi 1. \.
u{rv{rfrtna'tn: Fro tot]a}]n15ttonu0.ituuttllut?a!a ttauxa nlsvl{n rl61a9ll n0

-0.00i + WEIB (0.966, 1.02) o-.lrtan$unrvrfi t.21

J.
n1y{fr r,.20 flan1:alal1gfin'tt[[{nB0{ta.:ii0tlan']T tfiu:n15 fu 1o [14uln1l0au1

c.*',or,1'.l.t:'!0,.J5

n1v{fi s.21 flan,ualol1sdnl:uonuoltosrio4an,rrl#uin1: ru qotriuSnr:Gtrniuar

z.rz nnlfiuBnrld1uu1 f.laolnnr:irn:rsr,inr:uonttn{10{do{4n151fi!3n']5so{

rdryrirfirndrn: 6o do{afinr:uonuo,ittluu!utlnlrLrir uavfiaunr:ilf infiflfl']A0i 60

GAMM (0.522, t.83) oluaoflun ttit t.22



79

I

alwtfr 1r.22 0{an'r:arailsdn'riuonuo{tjo{{auanlil#u;nT r ru ao}iuinr:druen



80

n'lnt{u?fl n

^ l,t
fl 1:? [n:1U14tArAt0{:uuu[[0'] nou

I
. o u v dA
eiruiui-u{uvi fr 4 [6ou utteluu v.a.2559



81

!![n']nauro.:LrrJuntid?u!on l:u,iurrrarrEurr'r:rtr i'lv't-sra1Miunll?tn513v1,o a:v

ora:rtorfi ffit'utpiuaornr:irn:rv#dora ;irrailiui'uvri fi 4 tdouururuu il.fi. 2559 Tqu
J { . r , ,r ,j

Ltlunr:-tnllvut0r]a01nna0iluvlnnllrtnaouLv? 10[urrlnl:n1i 1 a{fl0tlJu
Jt,q qv q - i -

1. oa I usn']tan6ini$16ut110: 6l'l?llur.lu'luYl? lu Lulo L14u5n1:?oafurultutll0suovrr-' i _ -

vrur!1a1fiuinl:druru 1 nu Lras rxnr rS!tijo'ti'linr: 07.00 u. fitdora nr:itn:rvrido4a
.r -i

10{1O 114!5nllaoaifutulEutvrli odUao{ Lu9l'l:1 ivl Fl. 1

r q o'a ue "' -: riruiufirJruvirtil911:1':$ n. 1 n1t?[n:']v141J0{at0.i0o [14u5n']l?04ryry1 tll0'

t2 a'lvt tl,1ll1
'[u:suu

[?A1T:U

u5n15

t'ta'I 00n

0lnlsuu
[1A150n0U

[?a']:u

u:fl15

[': a1111{ts1.r?1.i

,tu1tuu5n'll

6:34:05 t.5t:II 7:38:28 1:03:72 0:01:11 0:00:00

6:34:05 7:3842 7:39:53 1:04:37 0:01:11 0:00:00

6:34:05 7:4003 7:47:27 1:05:58 0:07:24 0:00:00

6:34:05 7:47:32 7:42:34 l:07:27 0:01:02 0:00:00

6:34:05 7:42:40 7:43:47 1:08:35 0:01:01 0:00:00

6:34:05 7:43:45 7:44:50 1:09:40 0:01:05 0:00:00

6:34:05 7:44:53 7:45:56 t:10:48 0:01:03 0:00:00

6:34:05 7:45:59 7:47 06 1:11:54 0:01:07 0:00:00

6:34:05 7:46:47 7:48:01 l:7242 0:01:14 0:00:00

6:34:05 7:4804 7:49:05 l:7359 0:01:01 0:00:00

6:34.,24 7:49:08 7:50:10 7:14:44 0:01:02 0:00:19

6:34:25 7:50:21 7:57:21 1:15:56 0:01:00 0:00:01

6:34:57 7:5132 7:53'.19 7:1635 0:01:47 0:00:32

6:3506 7:53:27 7:5421 1:18:15 0:01:00 0:00:09

6:35:23 7:54',24 7.5549 1:19:01 0 07:25 0:00:17

6:37:53 7:55:54 7:57:30 1:18:01 0:01:36 0:02:30

6:37:59 7:57:37 7:59:45 1:19:32 0:02:14 0:00:06

6:38:05 7:59:57 8:00:55 l:2746 0:01:04 0:00:06

6:3825 8:01:00 8;03:45 t.ll.5) 0:02:45 0:00:20

6:3925 8:03:59 8:06:19 I:24:74 0:02:20 0:01:00

6:40:46 8:06.29 8:08:38 7:25:43 0:02:09 0:01:21

6:4052 8:08:43 8:09:50 1:27'.51 0:01:07 0:00:06

6:41:52 8:10:06 8:17:72 1:28:74 0:01:06 0:01:00

6:42:16 8:1 1:15 8:72:20 1'.28:59 0:01:05 0:00:24



82

fl1l{fi n.1 n1:ar6:1#doflaro{Qo"l#u3n1:{n#r-uryrrufino: rirvYufrr.t':ri?ixhJ (sia)

[141 [1,M
lu:crJu

t?alyiu
u5n15

t'ta'tY00n

QlflIgUU
L?41:OnOU

[?a']:u

utn15

[141fi1.i:vvt?'1.t

fl!1:UU:n',t:

6:42:46 8:1226 8:73:34 7:29:40 0:01:08 0:00:30

6:44:24 8:13:38 8:14:40 7:29:74 0:0I:02 0:01:38

6:47:45 8:14:48 8:15:56 l:27:03 0:01:08 0:03:21

6:47:59 8:7602 8:18:07 1:28:03 0:02:05 0:00:14

6:48:33 8:18:1 1 8:79:20 1:29:38 0:01:09 0:00:34

6:48:58 8:79:29 8:20:58 1:30:31 0:07:29 0:00:25

6:49:58 8:20:09 8:27:38 1:30:11 0:07:29 0:01:00

6:5123 8:2140 8:22:54 1:30:17 0:01:14 0:01:25

6:57:24 8:22:00 8:23:22 1:30:36 0:07:22 0:00:01

6:54:30 8:23:27 8:24:30 l:28:57 0:01:03 0:03:06

6:54:48 8:24:40 8:25:55 7:29:52 0:01:15 0:00:18

6:5842 8:26:06 8:27:09 7:27:24 0:01:03 0:03:54

6:5935 8:27:30 8:2844 1,:27:55 0:01:14 0:00:53

7:05:51 8:27:59 8:29:02 l:27:25 0:01:03 0:06:59

7:06:34 8:29:27 8:30:34 l:23:36 0:01:07 0:00:43

7:08:01 8:3039 8:3745 1:22:38 0:01:06 0:02:10

7:75:14 8:32:02 8:34:31 l:16:48 0:02:29 0:07:13

7:20:31 8:34:38 8:3552 1:14:07 0:01:14 0:05:17

7.20:39 8:36:01 8:37:36 l:75:22 0:01:35 0:00:08

t.zt.t5 8:37:40 8:38:32 1:15:47 0:00:52 0:01:14

7:25:09 8:38:48 8:39:10 l:73:39 0:0022 0:03:16

7:25:38 8:39:76 8:40:37 1:73:38 0:01:21 0:00:29

7:25:44 8:40:41 8:41:29 1,:14:27 0:00:48 0:00:36

7:26:14 8:41:40 8:42:59 1:75'.56 0:01:19 0:00:30

7:30:28 8:43:10 8:44:12 1,:72:42 0:01:02 0:04:44

7:32:55 8:44:74 8:44:38 l:71:19 0:00:24 0:02:27

7:34:38 8:44:41 8:45:18 1:10:03 0:00:37 0:01:43

7:35:02 8:45:23 8:45:43 1:10:27 0:00:20 0:00:24

7:40:56 8:45:44 8:46:53 i:04:48 0:01:09 0:05:54

7:48:54 8:46:59 8:48:03 0:58:05 0:01:04 0:07:58



83

er'r:'r.:d n. 1 n'r:e mi1#{a{ata{nahlu3nl:in#rurur rufi uo: zirraiufirJ ruri'rhl (si o)

[?a1 [1'1 ',1

'[u:;ur-r
t?41 5U

ulnll
[141 00fl

oln:vuu
t':altonou

[?a'l5u

u:fl1t
t'ta1u1{tv1411.i

i-lu'ltuutn1:

7:49:!0 8:48:08 8:48:20 0:58:58 0:00: i2 0:00:16

7:57:27 8:48:34 8:49:03 0:51:07 0:00:29 0:08:17

7:59:17 8:49:73 8:50:37 0:4928 0:4124 0:02:18

7:59 45 8:5042 8:53:26 0:51:31 0:02:44 0:00:34

8:10:43 8:5343 8:54:56 0:43:00 0:01:13 0:1732

8:50:55 8:55:03 9:00:58 0:04:08 0:05:55 0:40:12

8:52:22 9:01:07 9:02:13 0:08:45 0:01:06 0:07:27

8:54:06 9:0217 9:03:04 0:08:11 0:00:47 0:01:44

8:55:27 9:03:20 9:04:51 0:07:59 0:01:31 0:01:15

8:56:t 1 9:0457 9:05:09 0:08:46 0:00:12 0:00:50

8:58:32 9:05:13 9:06:03 0:06:41 0:00:50 0:02:27

9:00:09 9:0674 9:06:33 0:06:05 0:00:19 0:01:37

9:02.22 9:06:44 9:07:49 0:0422 0:01:05 0:02:73

9:0345 9:07 57 9:0932 0:04:06 0:01:41 0:07:23

9:04:57 9:0935 9:10:40 0:04:38 0:01:05 O:01:12

9:05:40 9:10:45 9:74:76 0:05:05 0:03:31 0:00:43

9:0628 9:1477 o.1(.rq 0.07:49 0:01:08 0:00:48

9:08:30 9:1537 9:16:40 0:07:01 0:01:09 0:02:02

9:09:56 9.16:45 9 .17:34 0:06:49 0:00:49 0:07.26

9:14:45 9:77:48 9:18:06 0:03:03 0:00:18 0:04:49

9:15:15 9:18:16 9:19.57 0:03:01 0:01:41 0:00:30

9:77 37 9:20:02 9:22:32 0:02:25 0:02:30 0:0222

9:22:38 9:22:49 9:26:35 0:00:1 1 0:03:46 0:05:01

9:24:46 9:26:42 9:36:28 0:01:56 0:09:46 0:02:08

9:76:34 9.36:37 9:40:00 0:00:03 0:03..23 0:11:48

0:01:31 0:02:23 0:01:59
9:38.33 9:40:04 9:42:27

0:02:33 0:04:34 0:01:37
9:40:10 9.42:43 9:47.17

0:05:04 0:00:01 0:02:09
9:42:19 9:47'23 9:47.24

0:04:23 0:00:38 0:00:46
9:43:05 9.47:28 9:48:06

0:03:50 0:00:59 0:07'22
9:44.27 9:4817 9:49 L6

0:0422 0:00:57 0:00:38
9:45:05 9.49.27 9:50'24



84

er'n1{d 6. 1 n'r:i rn:lsrilio4aro{n o"l#u;nlriofionlrruino: aimiu{rl etrrtehJ tei o)

t.)a1fltl,11l1

'[u:suu
I'taluiu
u5n'r5

t?41 00n

olnlsuu
!?a 1:ono u

[1a1TU

utnlt
[']a1 1.:lgv11.l

Bru'l5uu5n'ti

9:46:32 9:50:26 9:52:23 0:03:54 O:01:57 0:01.27

9:49:78 9:52:26 9:54.28 0:03:08 0:02:02 0:02:46

9:50:55 9:5433 9:5512 0:03:38 0:00:39 0:0737

9:55:00 9:5513 9:57 26 0:00:13 0:02:13 0:04:05

9:57:06 9:57.32 9:59:00 0:00:26 0:01:28 0:02:06

9:58:45 9:59:05 10:00:34 0:00:20 0:0!:29 0:01:39

9:5958 10:00:48 10:01:54 0:00:50 0:0 i:06 0:01:13

10:00:43 10:02:04 10:02:47 0:07:21 0:00:43 0:00:45

70:02:45 10:02:52 10:08:53 0:00:07 0:06:01 0:02:02

70:08:23 10:09:10 10:11:50 0:00:47 0:02:40 0:05:38

1009.23 10:11:57 7012:57 0:02:34 0:01:00 0:01:00

t0:11:07 10:13:06 L016:52 0:01:59 0:03:46 0:01:44

70:73:33 10:16:56 10:18:03 0:03:23 0:01:07 0:02:26

1,0:77.,27 10:18:19 70:23:52 0:00:58 0:05:33 O:03:48

10.23:71 10:23:58 70:2502 0:00:47 0:01:04 0:05:50

10:23:43 70:25:06 70:25:36 0:01:23 0:00:30 0:0032

70.24:27 10'25:47 70:26:40 0:01:26 0:00:53 0:00:38

10:25:50 l0:26:51 10:28:01 0:01:01 0:01:10 0:01.:29

70.,26:57 1,0:2803 70'29:42 0:01:12 0:0739 0:01:01

LAAU 0:44:43 0:01:34 0:02:76



85

z. lotriuinr:dnrJ:vi6 eirraiu{rJrurtrkJ h.lohirinr:'iinil:s':-6fi'ocf,lficl#uinr:
2 Ifiv uavuriavlfivovfiuorrral#uinr:iiruru 1 nu ua v rtarGuuijol#u5nr: 07.00 u. 6{

{o!anr:irn:rc#dora'uoroolvluinr:d'nrj:vrYfi rirvitrir.JruvYrlrJ Ifivfi t uavlfisd z 6'r!t
.J

ttao{[ufl'r:1ny| n-2-n.3

or:rod n.2 nr:irn:rsrddouatoroo"lvluinr:dnrJ:vifi eirraiueir.l'ruil'r1il lfrsd t

[?41 [1'',trJ'r

lu:cuu
t?a1vt

:uufnlt
t141 00 n

o'tflisuu

[?41

:0nau

[']a'l

tuutnlt
t't a't u 1.1t s 14'l1.:

hlniuutn'r:

7:38:28 8:33:53 8:37:23 0:55:25 0:03:30 0:00:00

7:4003 8:37:29 8:38:56 0:57:26 0:01:27 0:01:35

7:43:06 8:41:05 8:42:37 0:57 59 0:01:32 0:03:03

7:44:24 8:45:37 8:47:10 1:01:13 0:01:33 0:01:18

7:46:59 8:50:30 8:52:05 7:0331 0:01:35 0:02:35

7:48:58 8:58:13 9:00:44 1:09:15 0:02:37 0:01:59

7:51:45 9:07:34 9:A2:02 1:09:49 0:00:28 0:02:47

7:54:70 9:02:36 9:04:22 I:08:26 0:01:46 0:02:25

7:58:00 9:04:44 9:05:45 1,:06:44 0:01:01 0:03:50

8:01:49 9:06:12 9:07:72 7:04:23 0:01:00 0:03:49

8:08:00 9:07:21 9:08:33 0:59:21 0:01:12 0:06:1 1

8:10.29 9:09:23 9:10:22 0:58:54 0:00:59 0:02:29

8:23:11. 9:11:06 9:71:26 0:47:55 0:00:20 0:1242

8:26:24 9:14:79 9:75:28 0:47 55 0:01:09 0:03:13

8:29:44 9:16:20 9:17:.42 0:46:36 0:0L:22 0:03:20

8:31:15 9:L7:49 9:19:33 0:46:34 0:01:44 0:01:31

8:35:73 9:19:55 9:20:38 0.44:42 0:00:43 0:03:58

8:3820 9:20:44 9:22:00 0:42:24 0:01:16 0:03:07

8:40:49 9:24:50 9:27:43 0:44:01 0:02:53 0:02:29

8:43:12 9:2813 9:29:15 0:45:01 0:01:02 0:02:23

8:50:22 9:29:23 9:30:1.2 0:39:01 0:00:49 0:07:10

8:53:57 9:30:15 9.31:30 0:36:18 0:01:15 0:03:35

8:55:43 9.32:03 9:32:56 0:36:20 0:00:53 0:01:46

8:5920 9:33:20 9:34:79 0:34:00 0:00:59 0:03:37

9:03:24 9:34:26 9:3539 0:1102 0:01:13 0:04:04

9:05:34 9:36:31 9:37:54 0:30:57 0:01:23 0:02:10

9:07 37 9:4117 9:45:00 0:33:40 0:0343 0:02:03



.1()

o'r:1.ifi 6.2 nr:irn:rvririoqato.rlotirBnr:d'nrJ:v{fi dtaiuq{tlaav'':hl Ifisd r (oial

t:t6'lvt [tJ'1

rr"tu:vuu

t1a1Vl

tuu:n'r5

[']41 00n

o1n:vuu

[?a'r

:o60u

[241

5UU:n15

t1a1 'l{:J1,1'l1{

i.DJ1:UU:n',ll

9:10:08 9:49:44 9:53:73 0:39:36 0:0329 0:02:37

9:76:48 9:58:02 9:59:30 0:41:14 0:01:28 0:06:40

9:23:51 10:03:15 1004:42 0:39:24 0:07:27 0:07:03

9:37:40 10:74:02 10:16:08 0:36:22 0:02:06 0:73:49

9:41.:41 10:19:03 1.0:27:23 0:37:22 0:02:20 0:04:01

9:43:55 l0:24:07 l0:27:19 0:4072 0:03:1.2 0:02:14

9:46:10 l0:37:24 l0:34:33 0:45:74 0:03:09 0:02:15

9:50:23 !0:36:41 70:38:37 0:46:18 0:01:56 0:04:13

9:56:08 10:39:30 1.0:4039 0:4322 0:01:09 0:05:45

9:59:34 70:47:37 10:43:18 0:42:03 0:01:41 0:03:26

70:02:24 10:43:58 10:46:22 0:4734 0:02:24 0:02:50

10:09:09 70:46:57 10:49:52 0:37:48 0:02:55 0:06:45

10:L2:30 10:49 54 70:57:24 0:37:24 0:01:30 0:03:27

10 21:55 10:54:02 10:57:07 0:32:07 0:03:05 0:0925

!0:24:21 10:58:57 1 1:00:07 0:34:36 0:01:10 0:02:26

70.26:47 1 1:02:05 ll:02:52 0:35:18 0:00:47 0:02:26

10:32:03 1 1:04:01 7l06:47 0:31:58 0:02:46 0:05:16

10:35:35 1 1:08:17 1 1:10:01 0:32:42 0:01:44 0:0332

1042:44 11:10:30 11:11:48 0:27:46 0:01:18 0:07:09

10:44:45 L7:12:34 77:13:20 0.27:49 0:00:46 0:02:01

10:48:12 17:15:23 1116:21 0:27:71 0:00:58 0.03:27

10.53:23 11:17:09 1 1:i8:14 0:23:46 0:01:05 O:05:11

l0:56,,57 l7:26:04 11:27:12 0:29:07 O:01:08 0:03:34

11.'24:25 7t:32:17 11:33:05 0:07:52 0:00:48 0.27:28

71.27:47 77:39:38 1 1:40:49 0:1 1:51 O:01:1 1 0:03:22
----

taag 0:42:29 0:01:38 0:04:25



87

o1r1{fi a.3 nr:irn:'wridaqata.rln}iuinr:dnrJ:vi6 rit'riu{rlauri'rhJ Ifrvd z

t'la'l rt'l
rrlu:suu

t?a'lvl

SUUln',rt

t141 00 n

o''l fl;rlJU

[?a'1

tono0

t1a'l

fuutnli
[1a1 1{:914?'t.i

'J:J 
1:U U IN 1i

7:39:39 8:37:33 8:38:24 0:57:54 0:00:51 0:00:00

7:4t35 8:39:73 8:40:58 0:57:38 0:01:45 0:01:56

7:43:46 8:4746 8:44:31 0:58:00 0:02:47 0:02:11.

7:4545 8:45:26 8:4824 0:59 41 0:02:58 0:01:59

7:41:53 8:49:09 8:55:02 1:01:16 0:05:53 0:02:08

7:49:58 8:57:55 8:59:33 l:07:57 0:01:38 0:02:05

7:52:45 9:00:06 9:0732 1:07:2L 0:0126 0:02:47

7:55:46 9:02:24 9:0339 1:06:38 0:01:15 0:03:01

7:59:04 9:03:47 9:04:49 1:04:37 0:01:08 0:03:18

8:05:30 9:05:73 9:06:07 0:59:43 0:00:54 0:06:26

8:08:10 9:0647 9:07 07 O:58:31 0:00:26 0:02:40

8:22:30 9:07:12 9:07 43 0.44:42 0:00:31 0:L4:20

8:24:45 9:0823 9:10:54 0:43:38 0:02:37 0:02:15

8:28:43 9:11:03 9:7240 0:42:20 O:01:37 0:03:58

8:30:46 9:13:24 9:14:28 0:42:38 0:01:04 0:02:03

8:33:52 9:15:17 9:15:37 0:41:25 0:00:14 0:03:06

8:37:00 9:16:20 9:17 19 0:3920 0:00:59 0:03:08

8:39:45 9:17:46 9:20:78 0:38:01 0:02:32 0:02:45

8:42:56 9:23:25 9:24:40 0:44:29 0:01:15 0:03:i 1

8:46:29 9:25:04 9:25.58 0:38:35 0:00:54 0:03:33

B:52:09 9:26:03 9:27:03 0..33.54 0:01:00 0:05:40

8:54:58 9.27:38 9.28:49 0.32:40 0:01:11 0.02:49

8:57:32 9.28:52 9:30:01 0.31,:20 0:01:09 0:02:34

9.01:28 9.30:21 9:31'.15 0.28:53 0:00:54 0:03:56

9:04:09 9'.3123 9:32:07 0:27:14 0:00:44 0:02:47

9:06:00 9:32:36 9:35:52 0.26:36 0:03:16 0:01:51

9:09:34 9:39:46 9:4411 0:3072 0:04:25 0.03:34

9:7514 9:48:04 9:5238 0:32:50 0:04:34 0:05:40

9:20:27 9.5328 9.56:49 0:33:07 0:03:21 0:05:07

0.26:51 0:09:07 0:10:20
9,3041 9:57:32 10:06:39

0:02'.33 0:08:39
9:39.20 10:09:05 10:11:38 0:29:45



oo

J.
n'rr'r.ifi n.3 n1:e m:'rrli{ouauo.rQql#u3nr:dnrJ:;i6 dtaiu{rJrum'atrl Tfi vd z (sia)

I'16'lvll1J1

rrlu:vrl
t't a 111

5UUin15

rxa1Yl00n

o'ln:guu

[? 41

:on0u

[']a'l

iuuinlt
[1a']u1.1: i1{11.:

Htl',ltuutn1:

9:42:31 10:14:08 10:1.6:37 0:3137 0:02:29 0:03:1 1

9:44:46 10:20:11 1.0:24:03 0:3525 0:03:52 0:02:15

9:4873 10:27:07 10.29:1.7 0:38:54 0:02:10 0:03:27

9:54:26 70:3!:1,9 10:33:05 0:16:53 0:01:46 0:06:13

9:58:35 10:33.25 10:34:04 0:34:50 0:00:39 0:04:09

10:00:16 10:36:09 70:37:34 0:35:53 0:01:25 0:01:41

70:03:45 1,0:40',20 1.0:47:37 0:36:35 0:01:11 0:0329

10:10:09 l0:44:37 10:45:18 0:3422 0:00:47 0:06.24

10:15:56 10:46:08 70:48',24 0:3072 0:02:16 0:05:47

10:23:72 10'.51',29 t052:04 a:28:77 0:00:35 0:07:16

70:25:20 l0:52:36 10:54:27 0:27:76 0:01:45 0:02:08

10:28:48 10:55:13 10:56:14 0:26:25 0:01:01 0:03:28

10:33:10 71:02:06 11:03:30 0:2856 0:AL24 0:04:22

10:40:56 11:04:25 1 1:05:35 0:23:29 0:01:10 0:07 46

70:43:51 77:14'.77 1 1:15:48 0:3026 0:01:31 0:02:55

10:46:16 t 1:15:56 17:77:45 0:29:40 0:01:49 0:02:25

10.49:23 11:23:49 17.24''24 0:34:26 0:00:35 0:03:07

10:53:58 71:35:49 7737:18 0:41:51 0:0129 0:04:35

!l:07:27 1737:26 17:78:16 0:29:59 0:00:50 0:7329

11,:25',20 11:38:16 11:39:36 0:12:56 0:01:20 0:77:53

1 1:38:10 1l:39:42 11:41:58 0:01:32 0:021.6 0:12:50

-

[oau 0:38:43 0:01:52 0:04:35



89

a. n ohiuB n r : io dq rg r ru6 r,r o : ua cdn il : s i6 dta iu {rJ a u q.r o r q 1u 1 o1fi ri nT :io
f,'rgrgrrufino: uavs'nil:vr5 ovfinurtra'lvluinr:rirutu 1 nu uavtrarGrittlolvllinr: 07.00 u.
)v
6srioqanr:irn:rvli{aryatorlor'lvluinr:i'o*'qrgrrufiro: uavdn!:vi6 iirraYl{thaarora

;
o{l'tao,r Luo']5'].:vl n 4

da
91:',1{fr n.4 fl1:a[nt'rililj0{ata{no [11uln1l?o6[u[u16ut11ol t[atsnu:;?91 6l'114lu

firJrtra'rortr

t2a't?l t1J',',1

ltuisuu
[?a1Yr

:UUIfl1:

L141flO on

a''tnSsuu

t?41

50aau

[':41

iuutnlt
[?a1 1.15914'l't.t

'lluUSnll

7:01:50 8:10:18 8:1.5:20 1:08:28 0:05:02 0:00:00

7:06:31 8:16:15 8:26:27 7:09:44 0:10:06 0:04:41

7:37:27 8:26:44 8:28:02 0:4923 0:01:18 0:30:50

7:3827 8:28:11 8:39:38 0:49:50 0:11:27 0:01:00

7:39:77 8:39:52 8:45:11 1:00:35 0:05:19 0:00:56

7:45:01 8:48:05 8:56:18 1:03:04 0:08:13 0:05:44

7:47',20 8:58:25 9:00:45 1:11:05 0:0224 0:02:19

7:52:34 9:00:46 9:03:38 1:08:12 A:0252 0:05:14

7:59:52 9:0437 9:1657 1:04:45 0:1.2:20 0:07:18

8:03:37 9:17:41. 9:79:56 1:14:04 0:02:15 0:03:45

8:07:50 9:22:07 9:24:75 l:14:1.7 0:02:1.4 0:0413

8:26:76 9:24:58 9:27:49 0:58:42 0:02:51 0:1826

8:37:21 9:37:79 9:33.27 0:53:58 0:02:02 0:1 1:05

8:54:09 9:34:03 9:37:56 A39:54 O:03:53 0:16:48

9:06:01 9:38:55 9:41:41 0:32:54 0:02:46 0:1,1:52

9:08:55 9.4307 9:46:45 0:34:12 0:03:38 0:02:54

9:16:08 9:47:45 9:49:28 0:37:37 0:01:43 0:07:13

9:29:48 9:49:30 9:52:30 0:19 42 0:03:00 0:13:40

9:32:48 o.Er.?o 9:5539 0:19:51 0:03:00 0:03:00

9:45:48 9:56:30 9:58:30 0:70:42 0:02:00 0:13:00

10:07:54 10:10:24 10:13:51 0:02:30 0:03:27 0:22:06

10:30:18 10:30:33 10:35:49 0:00:15 0:05:16 0:22:24

10.13:52 l036:17 10:40:09 0:02:25 0:03:52 0:03:34

Iaau O:44:.21 O:04:.23 0:09:13



90

+. lotrluEnr:r-odcusurcuiuo: uacdnil:vi6 drr.rfu{rJeug no o4n rJrn tu1o1#r.rBnr:

infirgrgrrudno: uas{n!:siG ovfivrurlra'tvfuinrriiruru 1 nu uavnarGrLrtlolriuinr:

07.00 u.6rdorLanr:irn:rs do aro{ootfi'linr:?-er#rururru6uo: uavdnri:ciG ;irra:-ufirjrui!

u no orJn rn o-{uaofluslr:1ifi n.5

d_
n1t1{?r n.5 n1t?[nt1!141,o!6lJa{00tfiu:fl152nao, lfutvr0t uau{nu5s19r 611l1tu

fitlrtru ao oun rjln

t2A',tyr ttj 1

rlu:cuu
t?a'tvt

:uu5fl'15

[?a'] 00n

OlNIVUU

r?41

ton0u

rlal
tuutn'tt

[? a'i 141 { t s14 ? 1.i

fl!ltuutn'D
6:58:16 7:5545 7:58:01 0:57:29 0:02:16 0:00:00

7:A7:43 7:5877 8:07:14 0:50:28 0:09:03 0:09:27

7:19:38 8:07:19 8:10:40 0:47:41. 0:0321. 0:11:55

7:20:35 8:10:57 8:16:00 0:50:22 0:05:03 0:00:57

7:21:03 8:16:07 8:17:40 O:55:04 0:01:33 0:00:28

7:29:26 8:77:49 8:27:36 0:48:23 0:03:47 0:08:23

7:37.,29 8:21:40 8:23:48 0:50:1 1 0:02:08 0:02:03

7:37:28 8:24:04 8:26:20 0:4636 0:02:16 0:05:59

t.+2.)) 8:26:26 8:28:50 0:43:53 0:02:24 0:05:05

7:44:19 8:28:54 8:31:26 0:44:35 0:02:32 0:01:46

7:48:77 8:37:37 8:34:77 0:43.20 0:02:40 0:03:58

t .5I:15 8:3428 8:37:16 0:43:03 0:02:48 0:03:08

7:56:45 B:37:18 8:40:14 0:40:33 0:02:56 0:05:20

7 .57:06 8:40:17 8:43:43 0:43:1 t 0:03.26 0:00:21

7.5942 8:43:48 8:47:44 0:44:06 0:03:56 0:02:36

8:0243 8:47:45 8:52:17 0:45:02 0:0426 0:03:01

8:03:01 8:52:77 8:55:41 0:49:16 0:03.24 0:00:18

8:06:22 8:55:46 8:59:08 0:49:24 0:0322 0:0321

8:09:09 8:59:22 9:02:42 0:50:13 0:03:20 0:02:41

8:10:52 9:02:52 9:06:10 0:52:00 0:03:18 0:01:43

8:1 1:38 9:0615 9:09:37 0:54:37 0:03:16 0:00:46

8:12:2L 9:09:48 9:12:04 0:57:27 0:02:16 0:00:43

8:16:40 9:12:77 9.1,4:35 0:55:31 0:02:24 0:04:19

8:19:39 9:1444 9:17:16 0:55:05 0:02:32 0:02:59

8:20:28 9:77:20 9:20:00 0:56:52 0:02:40 0:00:49



91

J.
0r'll'r'ifr n.5 n'riirn:'lslido{a?o{1n1lrlu5n'lr?edruqlfutl'lo: ltausnu:Y?n al tu

{rJruX no oln rJrn (rio)

[']a1fl[11 1

lu:vuu
[']a1vl

tuutfl1:
[1a1m00n

0'rn:suu

[':a'l

ton0u

[?a''r

:uutn']l

[?a1 1{

:su'irs
qilniuuin,:

8:30:00 9:20:76 9:2576 0:50:16 0:05:00 0:0972

8:32:03 9:25:22 9:29:46 0:5379 0:0424 0:02:03

8:36:76 9:29:50 9:33:38 0:53:34 0:03:48 0:04:13

8:38:55 9:33:49 9:37:01 0:54:54 0:03:12 0:0239

8:42:01 9:42:06 9:46:27 1:00:05 0:04:27 0:03:06

8:53:04 9:4628 9:49:01 A:5324 0:02:33 0:1 1:03

9:77:.07 9:4902 9:57 45 O:31:55 0:08:43 0:24:43

9:32:35 9:57 46 10:01:04 A:25:11 0:03:18 0:15:28

9:48:59 10:01:05 10:05:01 0:72:06 0:03:56 0:76:24

l0:04.'23 10:14:58 10:17:16 0:10:35 0:02:18 0:75.,24

10:39:41 10:51:44 10:58:37 0:12:03 0:06:53 0:35:18

10:49:46 10:58:38 11:04:17 0:08:52 0:05:39 0:10:05

10:58:28 11:04:18 1 1:07:04 0:05:50 0.02:46 0:08:42

[oau 0:43:51 0:03:38 0:06:19

a

a



92

5. 09[1{Uln1t?Od fu',t6ut1rO: UasqnUs;?91 d1l4tur.ru?U6Asn::! [uOOt14!rn']:10i

a'rXrgrru6r,ro: *as{nr.l:vi6 ovirurua'tr.luinr:druru l nru uaynarGlrtlol#l3nr: 07.00 u.
)v
{.i1rotan1:?tn51v141Jo}.rafl0n00114!lnlt?flarutu'l t110i tlaytnU:u?fl alu5u lJ?urla unt:!

!
o{LLao.: Lu9l151{vl n.6

da
911:1{ 4.6 n1:',t tAl1it1l' 01r410 {OO [14Utn1t?AAfUn 1futfl0t uay{nU5J?n A']fi:u

fiilrufraun::l

[']a1 tl,1tJ1

1u:vuu

t?a'rvl

tuutfl''r5

t?a'tvloon

alntsuu
11a't

t0nau

t? a't

:UU:N'I:

t? a'1u 1 .t 5814 ? 1 .1

zutJ1tu!tn1:

6:49l25 8:02:54 8:08:18 7:73:29 0:0524 0:00:00

7:7617 8:09:58 8:1449 0:53:41 0:04:51 0:26:52

7:30:48 8:15:50 8:23:35 0:45:02 0:07:45 0:14:31

7:3337 8:23:21, 8:32:47 A:4944 0:09:20 0:02:49

8:02:54 8:31:10 8:3574 0:28:76 0:04:04 0:29:17

8:09:58 8:36:27 8:49:06 0:26:29 0:12:39 0:07:04

8:36:50 9:05:03 9:22:53 0:28:1,3 0: 17:50 0:26:52

8:51:21 9:22:54 9:28:41 0:31:33 0:05:47 0:14:31

9:09:10 9:2842 9:37:39 0:1932 0:08:57 0:17 49

9:24:06 9:37:40 9:52:44 0:73:34 0:15:04 0:14:56

9:24:27 9:52:45 10:13:17 0:28:'tB 0:20:32 0:00:21

9:25:07 10:13:18 l0',24:11 0:48:1 1 O;10:53 0:00:40

9:36:07 70.24:72 l0:26:58 0:48:05 0:02:46 0:11:00

9:49:16 !0:26:59 10:45:58 0:37:43 0:18:59 0:13:09

t0:01:02 1,0:45:59 11,:12:39 0:44 57 0:26:40 0:1,1:46

10:02:42 71:12:40 l1.20:03 1:09:58 0:07:23 0:01:40

laag O:40:25 0:11:11 O:12:46



93

' 
tt' 

' 
d

6. oo tl4u5n1tgrl?o5nu't [u00114!5n1tn:10: nBl Lo u rLUn0r1u1]5vrrvlu0.iruU? u {{it
! w ;,
ri'ruro 6 rio':o:aofnur lsrufrliorn:rovrlu rat 1 ttlufio{rri1a ei1ili!til-hurJ:v rnualar u

fi'oro:rovrrgrat 2, 3 *av q rflu#olsr:ro?irvil(r-hurl:vrnvrfr'rh.J #o.ro:rovrlurat 5 tflu

140 rrl5? 0d'r145ur.r!1u!: u rnvd au ni: uavv0{nr'r0vlJrurar 6 r!u140{et:'ra fi1v:u21J?u
i,

:sunmu na nr.tn 1n frr usiavfo lsr:r o o vfiuvrvrri[riui n r: #oras 1 nu uav[?a'][i rilo
) v qe a q Jlull5nl:08.00 u. {{uo!a n1:? rn5lvv10!afl 0.1{ o 114!5n1505? a:nbl 0{ Ltao{ [u0t151{vt

A.7 - Ft.!2

;^
615',1.tfr a.7 n15i rn:luriiauara.! oo lru:fl15n:20tnul o{14tJ']u[a1 1 61ulur.ru?u

6l{a1u

[141fltl,1

ultuicuu
t? 41vl

tuuin'rt
t?a'tvt00 fl

01n5vuu

l'ta'r

:o ft0 u

[14'l

tuu:n1t
t? a'tu1{t914?'l.i

9J ',',ltUUlfl1l

8:15:20 8:25:00 8:33:45 0:09:40 0:08:45 0:00:00

8:26:27 8:33:48 8:57 43 0:07 27 0:23:55 0:11:01

8:28:02 9:02:10 9:04:22 0:34:08 0:02:12 0:01:41

8:39:38 9:04:23 9:0647 0:24:45 0:02:24 0:11:36

8:45:1 1 9:06:48 9:0916 0:21:37 0:02:28 0:0533

8:56:18 9:09:76 9:13:41. 0:1.2:58 0:0425 0:11:07

9:00:45 9:24:42 9:28:4! 0:23:57 0:03:59 0:04.27

9:03:38 9:30:41 9:37:73 0:27:03 0:00:32 0:02:53

9:1657 9:38:40 10:01:40 0:21,:43 0:23:00 0:13:19

9:79.56 10:02:48 10:04:46 0:42:52 0:01:58 0:02:59

9:24:75 10:04:46 10:06:04 0:40:31 0:01:18 0:04:19

9:27:49 10:06:05 10:08:25 0:38:16 0.02:20 0:03:34

9:33:2I 10:08:26 i0:10:20 0:35:05 0:01:54 0:05:32

9:37:56 70:7021 l0:.1,2:35 0:32:25 0:02:14 0:04:35

9:41:41 701236 70''22:06 0:30:55 0:09:30 0:03:45

9:46:45 70:2234 7027:37 0:35:45 0:05:07 0:05:04

9:49:28 1,0:27:38 10:36:36 0:38:10 0:08:58 0:02:43

9:55:39 70.50.27 77:07.'34 0:54:48 0:1 1:07 0:03:09

9:58:30 1 1:1 1:54 11,:1431 1:73.,24 0:02:37 0.02:57

10:13:51 71:74:32 11,:19:35 1:00:41 0:05:03 0:15:21,

l035:49 1,I:79:36 1!:23:59 0:43:47 A:04:23 0:21.:58

10:40:09 7I.29:58 7733:41 0:49 49 0:03:43 0:04:20

[oau 0:34:.57 0:06:02 0:06:18



": - " "osuurtrrat z riruiufirjrugl'lil':fr o.8 nitar6:1s14tto{ato {oo tfiuln 15Fl:?o:nu1 ?l 
"

ri'ehj

t?a1vtti1

urtu:cuu
I?a'tYl

tlJUtn']l

r'ta1 00n

A1N:JUU

[141

50aou

tlal
:uuln'li

['] a 1fi 1.i I s14 ?',1 .r

HtJ1tUUtfl15

8:37:23 9:25:72 9:29:31 0:47:49 O:04:19 0:00:00

8:42:37 9:29:32 9:31:00 0:46:55 O:01:28 0:05:14

8:52:05 9:3701 9:33:59 0:38:56 0:02:58 O:09:28

9:02:02 9:34:00 9:37:06 0:31:58 0:03:06 0:09:57

9:05:45 9:37:07 9:47:20 0:3722 0:04:13 0:03:43

9:08:33 9:47:27 9:44:41 0:32:48 0:0320 0:02:48

9:71:26 9:44:42 9:48:43 0:33:16 0:04:01 0:02:53

9:77 42 9:48:44 9:50:00 0:37:02 0:01:16 0:06:16

9:79:33 9:50:01 9:54:08 0:3028 0:04:07 0:01:51

9:22:00 9:54:09 9:57:29 0:32:09 0:03:20 0:02:27

9:29:15 9:57:30 10:00:28 0:2875 0:02:58 0:07:15

9:30:72 10:00:29 70:03.27 0:30:17 0:02:58 0:00:57

9:31:30 10:03:28 10:07:35 0:31:58 0:04:07 0:01:18

9:34:19 10:07:36 10:10:24 0:33:17 0:02:48 0:02:49

9:35:39 10:10:25 !0:73:45 0:34:46 0:03:20 0:01:20

9:45:00 10:13:46 10:17:11 0:2846 0.03:25 0:09:27

9:48:.13 70:17:12 70:27:19 0:28:59 0:04:07 0:03:13

9.54:26 l0:27.,20 l0.25:17 0:26:54 0:04:17 0:06:13

9:58:30 10.25:38 10:30:01 0:27:08 0:04:23 0:04:04

9:58:35 1030:02 7034:43 0:31.27 0:04:41 0:00:05

10:00:16 l034:44 t0:37:48 0:14:28 0:03:04 0:01:41

10:03:45 10:37:49 10:40:44 0:34:04 0:02:55 0:03:29

10:10:09 10:40:45 10:44:56 0:30:36 0:04:1 1 0:06.24

10:15:56 10:44:57 10:50:50 0:29:01 0:05:53 0:05:47

10:16:08 10:50:51 10:55:36 0:34:43 0:04:45 0:00:12

70:27.79 t05537 1059,26 0:28:18 0:03:49 0:11:11

10:38:37 1A:5927 11,02:78 0:20:50 0:02:51 0:1 1:18

10:43:18 17:0279 11:07:11 0:19:01 0:0452 0:04:41

10:49:52 t1-:07:12 11:10:16 0:17'20 0:03:04 0:06:34

10:57'.07 11:10:17 1l:14:28 0:13:10 0:04:1 1 0:07:15

94



JA
o1:r.:fr 6.8 n1:i rn:lsriiioilaria{1o'lfiusn ltal? oinu'l fio.i14tJ1utat 2

95

d'l14tuflu2u

2tu (AO)

[?a']Yr[1j1

rrlu:vuu
t?a'tYl

iuutnl:
t'laluoo n

olntsuu
r?a't

t0Rou

[']41

tuuin'li
t?a1 1.i:s14?'l.i

fl 'l5uu:n'15

7l:06:47 77:14,,29 1 1:18:14 0:07 42 0:03:45 0:09:40

1.1.:1.I:48 1 1:18:15 11:22:44 0:06:27 0:0429 0:05:01

11:18:14 7l',22:45 77:27:37 0:04:31 0:04:52 0:06:26

11:27:72 17',27:38 17:3703 0:00:26 0:03:25 0:08:58

l7:33:05 7734:04 77:37:09 0:00:59 0:03:05 0:05:53

taau 0:26:52 0:03:40 0:05:01

. - - "o.rurrurat a eitaiuriilru9r1t'r{vr n.9 n1l? [6t1s1{tl0}rat0.l00 [11uln']10151 0lnu'l 14i

vl? L

?a'tvlt1,l1

,Jltuicuu

[?a1vlu

utnl:
t141flo0fl

o'tniguu
r?a15060u

[?A1TU

uln'li
[x41fi'l{1914?'rrr

,.r:J1:UUinlt

8:38:56 9:35:52 9:37:46 0:56:56 0:01:54 0:00:00

8:47:10 9:37:47 9:42:51 0:50:37 0:05:04 0:08:14

9:00:44 9:42:52 9:52:43 0:42:08 0:09:51 0:7334

9:04122 9:52:44 9:57:48 0:48:22 0:05:04 0:03:38

9:07:12 9:57:49 9:5938 0:50:37 0:01:49 0:02:50

9:!0:22 9:59:39 10:02:08 0:49:77 0:02:29 0:03:10

9:15:28 10:02:08 10:04:17 0:46:40 0:02:09 0:05:06

9.20:38 10:06:45 10:08:34 0:46.07 0:01:49 0:05:10

9:27:43 10:08:35 10:12:50 0:40:52 0:04:15 0:07:05

9:12:56 10:12:51 10:18:14 0:39:55 0.05:23 0:05:13

9:37:54 10:18:15 10:19:14 0:40:21 0:00:59 0:04:58

9:53:13 1O:19:15 l0:20:56 0:26:02 0:01:41 0:15:19

1004.42 Ia2057 l0:23:79 0: 16:15 0:02:22 0:11,:29

10.21:23 10:23:20 10:2847 0:01:57 0:0527 0:16:41

10:24:33 10:28:48 10:48:13 0:04:15 0:79.25 0:03:10

10:40:39 10:48:14 t 1:06:16 0:07:35 0:18:02 0:16:06

10:46:22 11:06:17 1 1:08:43 0:19:55 0:02:26 0:05:43



96

JA
o1r1.rfi o.9 n'rri 16:1s1iiio{4tl0.:no1f u5nl5elt'}oin1,1 1,ro.ll.ltl1u[at 3 d'tl'l:u{U?u

rirh.t tsiol

nr:tfi n.10 nr:iun:rvritiouatorno"l#uinr:n:roinur #alr,turutat + rirraYu{rJru

Ylx lrl

I?a1Yl [1'',t

urtu:vuu
t1A1Vt

:UU:N']5

[']aluoon

o1n5s!u

[']41

:04o0

[?a'1

iuutnlt
t?a'tv1{lcfi?'l{
irrlltuutnlt

La:51:24 1 1:08:44 71.:12:37 0:17:20 0:03:47 0:05:02

1 1:00:07 l7:12:32 7lL8.29 0:72:25 0:05:57 0:08:43

1.7:02:52 11:18:30 l7.22:51 0:15:38 0:04:21 0:02:45

11:10:01 l1:22:52 77.25:09 0:12.57 0:02:77 0:07:09

171.3:20 l7:25:10 77:27:20 0:1 1:50 0:02:10 0:03:19

71.:1.6:21. 77:27:27 1,1:28:32 0:11:00 0:01:1 1 0:03:01

Ioau 0:29:05 0:04:47 0:06:51

t?a1vr [lJ',I

u'r"lurruu

t?a1vl

5UU:f',l'11

t?a1v00 n

olnSsuu

r? 41

:0no0

[?a'r

tuuln'll
[? a'] u 1.1is 14 ?'r.:

t,llJ'ltuuln15

8:38:24 9:19:08 9:20..52 0:40:44 O:01:44 0:00:00

8:40:58 9:20.53 9:22:73 0:39:55 0:01:20 0:02:34

8:44:33 9:28:25 9:29:41 0:4352 0:01:16 0:03:35

8:48:24 9:32:52 9:36:24 0:44:28 0:0332 0:03:51

8:55:02 9:36:25 9:3843 0:41..23 0:02:18 0:06:38

8:59:33 9:38:44 9:39:56 0:39:1 1 0:01:12 0:04:31

9:01:32 9:39:57 9:41:23 0:38:25 0:01?6 0:01:59

9:0339 9:47l24 9..4231 0:37:45 0:01:07 0:02:07

9:04:49 9:42:32 9:52:42 0:37:41 0:10:10 0:01:10

9:06:07 9:5243 9:54:10 0:46:36 0:07:27 0:01:18

9:07:07 9:54:11 9:56:09 0:41:04 0:01:58 O:01:00

9:07:43 9:56: t0 9:57:54 0:48:27 0:01:44 0:00:36

9:10:54 9:57:55 9:59:33 0:47:01 0:01:38 0:03:11

9:72:40 10:01:54 10:03:39 0:49:74 0:01:45 0:01:46

9:74.,28 10:03:40 l0'27:54 0:49 12 0:18:14 0:01:48

9:15:31, 10:27:55 10:22:44 7:0624 0:00:49 0:01:03

9:77:t9 70.22:45 10.29:74 1:05.26 0:06:29 0:01:48



97

, r,,l:1.:fi a.1o nr:irn:'rvririo4ato.rlntrfiuSnr:n:roinur fiotaurutat c airviu{rJru

ri'rlt rsiol

[?a']vllt'l

ur'lu:suu

I?a1Yl

tuutnl:
t.)a1 00n

olnSguu

[141

:oaau

rla't
:uu5n15

[? a 1fi 1.11s1,1? 1.1

1:UUln',ll

9:20:18 10:40:58 7A4L25 1:20:40 0:00:27 0:02:59

9:24:44 1,0:41:43 la:4423 7:17:03 0:02:40 0:04:22

9:25:58 10:44:24 70:49:77 7:1826 0:04:53 0:01:18

9:27:03 10:49:18 10:51:55 L:22:75 0:02:37 0:01:05

9:28:49 10:51:56 70:54:36 7:23:07 0:02:40 0:01:46

9:30:01 7054:37 10:56:00 7:24:36 0:07:23 0:07:12

9:32:07 t0:57:43 10:58:52 l:?5:36 O:01:09 0:00:52

9:3552 11:00:31 1101:44 1:24:39 0:01:13 0:03:45

9:44:!l 1 1:01:45 1,1:03:22 l:77:34 0:01:37 0:08:19

9:52:38 71,:03:23 1 1:05:15 1:10:45 0:01:52 0:08:27

9:56:49 11,:08:24 11:10:04 i:1 1:35 0:01:40 0:04:1 1

10:06:39 71:71:57 117557 1:05:18 0:04:00 0:09:50

10:11:38 11:15:58 ll:25:55 1:04:20 0:09:57 0:04:59

1U:1b:J / 17:26:37 77:33:27 1:09:54 0:06:56 0:04:59

-

[aau 1:00:44 0:03:13 0:03:04



98

a -_n1:1{fr n.11 n'rrirn:rstiio aso{1e'hiu:n,rrnilo;nu.t #atraurarar s aitaiu {rJao
6AUnttl]

[261Vtt11

rrlu:vru
t? alvl

:UU:N15

[?a'] oon

o1n:guu

[141

i060tJ

[?41

tuutn'rt
[2a']fi1.lls14?1.1

,.1tl'ttul.J5n1I

8:08:18 8:30:24 8:38:56 A:22:06 0:08:32 0:00:00

8:14:49 8:38:59 8:44:00 a:24:10 0:05:01 0:06:31

6.1).5) 8:44:03 8:46:34 O:20:28 0:02:31 0:08:46

8:32:47 8:46:52 8:49:44 0:14:11 0:02:52 0:09:06

8:35:14 8:50:02 8:53:08 0:14:48 0:03:06 0:02:33

8:49:06 8:53:11 8:58:1 1 0:04:05 0:05:00 0:13:52

9:22:53 9:22:56 9:26:09 0:00:03 0:03:13 0:33:47

9:28:41 9:28:44 9:32:05 0:00:03 0:03:21 0:05:48

9:37:39 9:37:42 9:49:41 0:00:03 0:1 1:59 0:08:58

9:52:44 9:52:47 9:5642 0:00:03 0:03:55 0:15:05

10:7317 10:13:20 l0:76.21 0:00:03 0:03:01 0:20:33

10',24:11 10.24:74 10:27:40 0:00:03 A:03:26 0:10:54

70.26:58 70:27:45 10:39:33 0:00:47 0:1 1:48 0:02:47

10:45:58 10:46:04 l0:49:22 0:00:06 0:03:18 0:i9:00

71:12:39 7l:72:45 11:19:50 0:00:06 0:07:05 0:26:47

11:20:03 17:20:06 77:2505 0:00:03 0:04:59 0:07:24

taau 0:06:19 0:05:12 0:11:59

l.



n1r1'rfi n. 1 2 nliat6t'lsd{ouata{oo"[#uBn']:Ftixo;nu1 #o':raurutat e eirraiu{thuX

aoo n !1n

[141v[1,|1

uilurvuu
1a'ty

5!Uln'll
[?alvloon

QlNIJUU

t?a1

:aa0u

[?al

:uulnll
[?a1u1.i:!1411.1

flUllUUrnlt
7:58:01 8:35:24 8:37:43 0:37:23 0:02:19 0:00:00

8:07:14 8:37:44 8:42:40 0:30:30 0:04:56 0:09:13

8:10:40 8:4353 8:47:46 0:33:73 0:03:53 0:03:26

8:16:00 8:50:43 8:53:07 0:34:43 0:02:24 0:05:20

8:77:40 9:01:01 9:05:25 0:43:21 0:04:24 0:01:40

8:27:36 9:0526 9:08:43 0:43:50 0:031.7 0:03:56

8:23:48 9:10:05 9:12:13 0:46:1.7 0:02:08 0:02:72

8:26:20 9:17 02 9:2574 0:50:42 0:08:12 0:02:32

8:28:50 9:25:15 9:27:56 0:5625 0:02:41 0:02:30

8:37:26 9:27:57 9:37:70 0:56:31 0:03:13 0:02:36

8:34:17 9:3111 9:34:26 0:56:54 0:03:15 0:02:51

8:37:16 9:34:27 9:39:40 0:57:1 1 0:05:13 0:02:59

8:40:14 9:39:41. 9:47!6 0:59:27 0:01:35 0:02:58

8:43:43 9:4717 9:46:36 0:57:34 0:05:19 0:0329

8:47:44 9:46:37 9:5034 0:58:53 0:03:57 0:04:01

8:52:1.1 9:50:35 9:5647 0:58:24 0:06:12 0:0427

8:55:41 9:56:48 9:5852 1:01:07 0:02:04 0:03:30

8:59:08 9:58:5 3 10:03:31 0:59:45 0:04:38 0:03:27

9:02:42 l0:03:32 10:06:03 1:00:50 0:02:31 0:03:34

9:06:10 10:06:04 10:07:54 0:59:54 0:01:50 a:03:28

9:09:37 10:09:06 l0:14..28 0:5935 0:05:22 0:03:27

9:12:04 10:14:57 10:16'.31 1:0253 0:01:34 0:0233

9:14:35 10:17:16 l0.,21'.27 1.02:41 0:04:1 1 0:02:3t

9:77:76 10:23:25 10:26:33 1:06:09 0:03:08 0:02:41

9:20:00 7028:18 1-0:29:57 1:08:18 0:01:39 0:0244

9:25:16 103532 10:39:1 1 1:10:16 0:03'.39 0:05:16

9:29.46 10:3912 10:41:44 1.09:26 0.02:32 0:04:30

9:33:38 10:4436 10:45:59 1:10:58 0.01:23 0:0352

9:46.,27 10:56:19 10:58:39 1.09:52 0:02:20 0:09:26

9:49:01 10:58:40 1l:01:32 7:09:39 0.02:52 0:02:34



100

n1r1{d 6.12 n'lrer6:1sd{a{ara{no'hiu3n1re:?o;nu'r rioluururas o eitliu{rJroX
no oun rjrn (sio)

[']alYl tt'r
urlu:suu

r':a1vt

SUUtn',u

[1a1 0an

a1n5;!u

[141

50e0u

[14"1

5UUtfl',lt

r'ta'tfi1.itsfi?1.i

r.rxr1:uutfl1t

9:57:45 l7:.04:77 1 1:07:1 1 l:0632 0:02:54 0:08:44

10:01:04 1L:07:72 17:17:46 1:06:08 0:0434 0:03:19

10:05:01 7l:17:47 11:72:43 1:06:46 0:00:56 0:03:57

10:17:16 17:7312 1 1:18:34 0:55:56 0:05:22 0:12:1.5

10:58:37 1 1:18:35 1.1.:22:15 0:19:58 0:04:00 0:41.:27

11:04:17 17.22:36 l1:?8:51 0:18:19 0:06:15 0:05:40

11:07:04 1.7:28:52 11:30:59 0:2t:48 0:02:07 0:02:47

taau 0:54:44 0:03:36 0:04:59

z. lotriuBnr: x - Ray1u1o1r.i'rinr: x
_itr-

'.1!?uvl 
nu:uLnvM uYrvlu fi 0nnll'lu00u $Fltfl ll tgll.t

do4ato.r1ol#uin1i x -Ray filtlaofluflr:rlfr

u.5, ^
-Ray 0v rolvulvrLvlin'l X - Ray a1u:!

uavriiol#rinr: 2a t'rll'r 6r{oranr:itn:rvri
A.73

er'r:1{d n.13 n']rar6r1cd{oila1o{no"hiuBnl: X - Ray

t?a1vt 1'',',1

'r'lutsuu

t
J

1A 1Vl

iuu:n1l
r?41 00n

01fl:tuu

[?41

5040u

[':a'l

iuutnll
[']41fi1{:vfi?1':

flrl1:UUtn',]l

7:14'26 7:15:15 7:30:54 0:00:49 0:15:39 0:00:00

7:23:14 7:30:56 7:36:18 0:07:42 0:05:22 0:08:48

7:25:36 7:38:10 7:4039 0:12:14 0:02:29 0:02:22

7:11,:04 7.4117 7'.46:32 0:10:07 0:05:21 0:05:28

7:37:34 7:47:75 7:52:20 0:09:41 0:05:05 0:06:30

7:38:03 7:52:40 7:57 15 0:7437 0:04:35 0:00:29

7:59:11 8:00:04 8:11:26 0:00:53 0:17:22 0:21:08

8:03:16 8:05:33 8:77:26 0.02:17 0:1 1:53 0:04:05

8:07:07 8:08:26 8:19:05 0:01:19 0:10:39 0:03:51

8:07:41 8:23:41 8:26:27 0:16:00 0:02:46 0:00:34

8:08:06 8:26:76 8:30:39 0:18:30 0:04:03 0:00:25

8:09:14 8:27:1.2 8:40:51 0:17:58 0:1339 0:01:08

8:09'25 8:47:47 8:4614 0:32:22 0:0427 0:00:11

8:32:41 8:44:17 8:47 41 0:1 1:36 0:03:24 0:23:76

0:0442 0:0442 0:07:59
8:40:40 8:4522 B:50:04



101

er'l:'l{fi n.13 nr:i ra:r;r.i{oqauo.:lotriuinr: x - Ray (oio)

[141 l$',r

ulu:vuu
t?41?1

5UU:n15

t141 00fl

QINIgUU

t?a"l

5060u

['ta1

:UU:fl1I

t? a'19t1{:Y!l ?'l.t

flu'r:uu5n1l

8:4320 8:54:52 9:07:52 0:7732 0:07:00 0:02:40

8:45:41 9:02:48 9:05:40 0:77 07 0:02:52 0:02:27

8:47:04 9:0336 9:07:07 0:1,6:72 0:03:31 O:0723

8:49:36 9:15:57 9:77 57 0:26:27 0:02:00 0:02:32

8:50:01 9:09 42 9:20:59 0:19:47 0:1 1: 17 0:00:25

8:52:79 9:7321. 9:34:51 0:21:02 0:27:30 0:02:18

8:5321 8:58:53 9:09:25 0:05:32 0:70:32 0:01:02

8:55:14 9:02:27 9:1307 0:07:07 0:10:40 0:01:53

8:57:46 9:09:57 9:2007 0:72:71 O:10:10 0:02:32

8:58:1 1 9:1145 9:22:45 0:13:34 0: 1 1:00 0:00:25

8:59:77 9:21:49 9:24:12 0:22:32 0:02.23 0:01:06

9:00:29 9:0612 9:ll33 0:05:43 0:05:27 0:0172

9:00:40 9:0926 9:72:36 0:08:46 0:03:10 0:00:1 1

9:0332 9:75:26 9:18:40 0:11:54 O:03:14 0:02:52

9:05:16 9:09:27 9:13:01 0:04:1 1 0:03:34 0:01:44

9:08:07 9:22:02 9:23:04 0:13:55 0:01:02 0:02:51

9:09:10 9:10:09 9:73:48 0:00:59 0:0339 0:01:03

9:7142 9:1349 9:17:44 0:0207 0:03:55 0:02:32

9:73:17 9:1,5:34 9:21:Ll 0:02:17 0:05:37 0:01:35

91,3:25 9:18:23 9:21:00 0:04:58 0:02:37 0:00:08

9:15:37 9:79:44 9:24:21 0:04:07 0:0437 0:0212

9:20:30 9:24:71 9:26:55 0:03:41 0:02:44 0:04:53

9:22:02 9:30:09 9:35:14 0:08:07 0:05:05 0:0t:32

9:22:27 9:25:59 9:2975 0:03:32 0:03:16 0:00:25

9:22:33 9:27:79 9:31:37 0:04:46 0:04:72 0:00:06

9.23:45 9:24:56 9:3901 0:01:11 0:14:05 0:01:12

9.24 t6 9:29:11. 9:35:46 0:04:55 0:06:35 0:00:31

9:27:08 9:32:70 9:40:50 0:05:02 0:08:40 0:0252

9:28:05 9:39:32 9:54.57 0:11:27 0:15:25 0:00:57

9:30:08 9.42:28 9:57:29 0:12:20 O:11:01 0:02:03

0:02:51 0:1 1:10 0:01:58
9:32:06 9:34:57 9:46:07



102

en:'1.rfi n.13 nrtirn:rvritogato.:lotiuBnr: x - Ray (oio)

11a'tvllgllr1 [u

IgUU

t1A1vl:U

u:n1l
t?alvoofl

41fl:tuu
[']a'l

50aou

[14']:u

ulnlt
t?a'tu1.1lvv?'l.l

,1tl',ltuu:n15

9:32:27 9:3573 9:47:75 0:02:46 0:72:02 0:00:21

9:32:45 9:34:28 9:38:52 0:01:43 0:04:24 0:00:18

9:34:28 9:37:28 9:38:30 0:03:00 0:01:02 0:01:43

9:3847 9:4403 9:4928 0:05:16 0:05:25 0:04:19

9'.1936 9:44:39 9:48:21 0:05:03 0:0342 0:00:49

9:40:49 9:42:57 9:47:24 0:02:08 O:A4:27 0:01:13

9:40:52 9:43:32 9:50:55 0:02:40 0:07:23 0:00:03

9:43:76 9:47:42 9:57:47 0:04:26 0:04:05 0:02:24

9:4458 9:4814 9:58:38 0:03:16 0:10:24 0:01.:42

9:5\:28 9:54:00 10:00:25 0:02:32 0:06:25 0:06:30

9:53:56 9:57 44 10:06:21 0:03:48 0:08:37 0:02:28

9:58.21 1O:00:54 10:04:31 0:02:33 0:03:37 0:04:25

10:00:41 l0:0437 70:07'22 0:03:56 0:02:45 0:02:20

10:02:55 10:08:34 l0:1245 0:05:39 0:04:1 1 0:0274

10:04:53 10:08:30 10:11:45 0:03:38 0:03:15 0:01:58

10:07:45 10:09:59 10:13:07 0:02:14 0:03:08 0:02:52

1009.52 l0:1337 10.2738 0:03:45 0:08:01 0:02:07

10:14:55 10:18:29 10.27:02 0:03:34 0:08:33 0:05:03

10:77:53 10:20:50 10:30:15 0:02:57 0:09:25 0:02:58

10.27:t3 L0.24:44 10:30:15 0:03:31 0:05:31 0:03:20

10:25:20 10:27:26 10:34:01 0:02:06 0:06:35 0:04:07

10:30:01 l0:32:53 70:47.26 0:02:52 0:08:33 0:04:41

10:30:54 70:34:42 10:36:57 0:03:48 O:02:15 0:00:53

70:33:45 10:37:16 7042:45 0:03:31 0:05:29 0:02:51

l0:34.56 10:38:45 10:42:00 0:03:49 0:03:15 0:01:11

1.0:37:25 !0:42:77 1047:02 0:04:46 0:04:51 0:02:29

10:37:29 10,'38:52 10:45:53 0.07:23 0:07:01 0:00:04

10:54.24 0:04:34 0:10:32 0:01:49
10:39:18 l0:4352

10:50:47 0:05:01 0:04:39 0:01:49
10:41:07 10:46:08

0:03:57 0:74:32 0:02:22
104129 10.47:26 11:0i:58

0:02:02 0:07 42 0:00:02
10:43:31 10:45:33 10:53:15



103

i-
er'r:i.:fi a.13 nT rarorlr#{a{a{o{1q1#u-in1: x - Ray (oio)

?a'tvlt1J',r

}l1lursuu

t1a'tvl

5UU:n1t

t?a lvoon
QlNSgUU

r'ta1

Saaou

l'ta'l

:UU'fl1:
['ta1 'l.i5914?'l.t

fttJ1:UU:n1:

10:47:18 10:48:46 10:51:44 0:01:28 0:02:58 0:03:47

10:49:35 10:51 :04 I0:54:39 0:07:29 0:03:35 0:02:17

10:50:07 l0:52:21 77:12:49 0:02:74 0:20:28 0:0032

10:51:17 11:00:30 71:04:47 0:09:13 0:04:17 0:01:10

10:53:01 10:55:55 1 1:08:55 0:02:54 0:13:00 0:01:44

1 1:03:15 1 1:07:40 77.,20:74 0:0425 A:72:34 0:10:14

77:03:42 7707:24 77.2144 0:03:42 0:74:20 0:00:27

ll:06:19 1 1:09:31 11:10:57 0:03:1.2 0:01:26 0:02:37

1 1:08:59 7l:77:-37 ll:14:77 0:02:32 O:02:46 0:02:40

71.:70:36 1 1:15:39 7l:17:46 0:05:03 0:02:07 0:01:37

1l:74:36 71,:19:13 77.24:29 0:04:37 0:05:16 0:04:00

l1:7644 7l.,20:32 77:25:16 0:03:48 0:04:44 0:02:08

17:19:59 77:23:02 1726:24 0:03:03 0:0322 0:03:15

I 1.25.50 l7:29:57 7I33:76 0:05:55 0:03:25 0:03:57

11:25:08 71,:28.,54 71:37:09 0:03:46 0:08:15 0:01:12

17:29:79 71:41:26 71:49.50 0:12:07 O:08:24 0:04:1 1

1t:30:42 1,7:34:55 11.:44:17 0:04:13 0:09:22 0:07:23

1l:33:34 11:41:38 1l:46:39 0:08:04 0:05:01 0:02:52

11.36.28 7l:45.53 11:51:53 0:09:25 0:06:00 0:02:54

raau 0:06:45 0:06:40 0:02:44



104

a. lotfiuinr:n:ra16ao lu*r'l#linr:fl:rot6ood ovfrrdrrarirffliuinr: rorvt6onuav

rjr16oolt]n:ro iiruru 2 nu ornrYul#{rlrurorzuanr:m:ro}1l#rrnvtj rfiaifltd'EiI:nrfil.lrAtJ

J.,r;u4,lrurln,lrymyfiuyrvrtidosnr:ifinda1:nrfir16, uas*arGrLri1nlfirinr: OA.OO u. 6r

tuXun.ra,.rt*{o4atollolvllinr:n:tat6oo ri'lttao'flunr:rrfi n 14

n1r1{d n.14 nr:ira:ralito4atrolno'hluinr:or:rot6oo

r?a'lvlltl'llll tu

tsuu

t'ta1fllu
u5n'15

t'ta1fl00n

o1fl:suu

[1a1

loR0t

[?a']lu
utnlt

rratirl:su'ir.t
fiuriuuinr:

0:01:21 7:16:36 0:00:00
8:42:28 8:43:49 10:00:25

9:33:24 0:01-:22 a:49 73 0:00:21
8:42:49 8:44:1 1

8:46:27 8:47:55 7l:24:77 0:01:28 2:36:22 0:03:38

10.30:23 0:01:39 1.24:12 0:18:05
9.04:32 9:06:1 1

10:31:04 0:01:25 1:15:23 0:09:44
9:14:76 9.75:41

9:18:10 9:1945 70:28:17 0:01:35 7:08:32 0:03:54

0:5443 0:13:28
9:37:38 9:32:39 70.27:22 0:01:01

0:01:05 0:54:38 0:00:14
9:31:52 9:32:57 10.,27:35

0:01:04 1.45:54 0:03:36
9:35:28 9.36:32 11.22:26

0:01:05 1:39:00 0:05:51
9'.47:19 9:42:24 71:21'24

0:01:16 0:48:09 0.11:27
9:5246 9:54:02 I0.42:11

0:01:07 0:34:27 0:03:13
9:5559 9.5706 10:31.27

0.01:24 0.24:78 0:01:12
9 .57:17 9:58:35 10:22:51

0.30:28 0:0722
9:58:33 10:00:28 10:30:56 0:01:55

0:32:25 0:00:34
9:59:07 | t0:00:e5 10:33:00 0:01:28

0:0i:35 0:14:30 0:03:50
l0.02,,57 L0:04:32 10:1902

0:17:30 0:00:20
10:03:17 10:04:33 70:22:03 0:01:16

0:01:06 I 0:23:17 0:0422
10.07:39 10:08:45 | t0.32:02

0:01:15 0:14:54 | 0:01:30
10:09:09 10:10:24 10:25:18

0:01:21 0.12:26 | 0:02.21
10:11:30 10:12:51 LA:2577

0:O1:22 0:17 44 0:01:30
10:13:00 10:14.22 I0:32:06

0:56:41 0:03:58
i0:16:58 10:18:23 11:15:04 0:01:25

0:01:27

0:01:30

1:14:44 0:03:39
70.20:37 10:2204 1 1:36:48

l:7227 0:01:25
lO.22.02 10:23.32 !l:35.53

0:16:t2 0:06:43
10:28:45 70:?9.46 10:45:58 0:01:01

0:40:08 0:00:37
11:10:35 0:01:05

10:29:22 10.30.27
0:01:04 0:51:06 0:00:06

10'.29:28 l030'.32 71'.21.38



105

-ia
et'r:'r.:fr 6.14 n'l:i [nrrsd{aUa?a{oo [fiuEn1:otixo t6oo (eia)

r?41 [1,1

!1'[ursuu

[']a'lvt

5UUtn15

t'ta'] 00n

a1n:!uu
[']a'l

tofrou

r?a'l

5UUtn15

[':41u1{i914']1{

4!1tUUrn1r
1029:33 10:30:38 11:24:35 0:01:05 0:53:57 0:00:05

10:33:00 l0:34:76 1l:16:30 0:01:16 0:42:14 0:03:27

10.34:1.9 10:35:35 l1:14:07 0:01:16 0:38:32 0:01:19

1037:38 10:38:44 11.:24:37 0:01:06 0:4547 0:03:19

1,0:42:24 10:43:55 11:53:05 0:01:31 1:09:10 0:04:46

10:50:01 l0:57:22 11.30:02 0:01:21 0:38:40 0:07:37

10:50:54 70:52:79 17:3032 0:07:25 0:38:13 0:00:53

l0:51.,27 10:5379 l7:37:47 0:01:52 0:4428 0:00:33

10:55:06 7056:72 77 77 25 0:01:06 0:21.:73 0:03:79

l0:5522 l0:56:29 11:21:20 0:01:07 0:24:57 0:00:16

10:57:01 l0:58:26 lI:2147 0:01:25 0:23:21. 0:01:39

1 1:02:08 11:03,23 l1',21:24 0:01:15 0:18:01 0:05:07

11:03:54 11:05:46 11',21:42 0:01:52 0:15:56 0:01:46

1 1:19:09 l1.20:34 7128:55 0:01:25 0:08:21 0:15:15

17:19.22 11,:20:43 1 1:38:06 0:01:21 0:77:23 0:00:13

!l:29:44 i 1:31:00 1.1:4538 0:01:16 0:14:38 0:70:22

taau 0:01:20 0:44:40 0:03:53

a



106

e. 1a'lriuBnr:dra ar drraiulolriti nr: iir u u r o vfi ri'rrarird iiru?u 4 n! o-o u r rni u! u r
t,e)

elnuuoya{u1[urndrnioslonlrrtnndaltolur dlovlrnaJtn: 1 nu nouyls?eu.t ornfuosd.l
.ty ! ,

tfitnatnSon 3 nu tylo0'tuu'rlr50 nuI nluuvutnli[tutrl!r.tU?u 0o [yu5 nlldtu u,] tuo

l#rinr: zq t'rtrr 6rrioranr:irn:rcritouaroloot#uinr:o'ruar rT,:uaofluqr:rlfi n.15

,

d __
n1r'r{fr a. 1 5 nr:iro:rsrirlouauolootfiuinr:ciruur

tla1 [1J',',1rJ',]

lu:suu
t?a1vt

SUUINlT

[?a']Yt00fl

Q1N:gUU

r'ta'l

:0n0u

[?41

iUU:N1:

[? a'] ]t't.: ts11't ''1.:

9l tt 1:uu 5 n 15

9:03:05 9:15:00 9:17:58 0:1 1:55 0:02:58 0:00:00

9:04:21. 9:1.9:55 9:20:1.2 0:15:34 0:00:17 0:01:16

9:05:25 9:30:55 9:32:07 0:25:30 0:07:12 0:01:04

9:06:49 9:34:40 9:3542 0:27:51 0:01:02 0:0124

9:07:47 9:21:38 9:22:02 0:13:51 O:00:24 0:00:58

9:08:15 9:24:01. 9:24:36 0:75:46 0:00:35 0:00:28

9:08:53 9:25:44 9:26:54 0:16:51 0:01:10 0:00:38

9:70:42 9:27:07 9:28:43 0:1619 0:07 42 0:01:49

9:1130 9:38:10 9:38:26 0:26:40 0:00:16 0:00:48

9:72:13 9:39:12 9:40:52 0:26:59 0:01:40 0:00:43

9:15:00 9:43:19 9:43:37 0:28:19 0:00:12 0:02:47

9:15:03 9:29:59 9:30:54 0:74:56 O:00:55 0:00:03

9:7633 9:31:73 9:32:00 0:14:40 0:00:47 0:01:30

9:1652 9:44:37 9:4512 0:27:45 0:00:35 0:00:19

9:17 20 9:32:55 9:33:30 0:15:35 O:00:35 0:00:28

9:18:14 9:4551 9:46:02 0:27:37 0:00:1 1 O:00:54

9:78:43 9:47:23 9:47:56 0:28:40 0:00:33 0:00:29

9:19 55 9:4839 9:4932 0:2844 0:00:53 0:01:12

9:21:15 9:3419 9:34:58 0:13:04 0:00:39 0:01:20

q.)) )1 9:35:44 9:36:00 0:73:23 0:00:16 0:01:06

9:22:23 9:36:30 9:36:48 0:14:07 0:00:18 0:00:02

9:23:00 9:37:21 9:37:50 0:14:21 0:00:29 0:00:37

9:23:17 9:38:18 9:38:51 0:15:01 0:00:33 0:00:17

9:24:56 9:49:59 9:50:04 0:25:03 0:00:05 0:01:39

9:26:50 9:38:47 9:39:28 0:1 1:57 0:00:41 0:01:54

9:27:34 9:40:33 9:4L:48 0:72:59 0:01:15 0:00:44



107

n1l1{ii n.15 nr:iro:r;rido4ato.r1o'hluBnr:druur (sio)

[xalTrt,1u'l

lu:cuu
r?a1vl

:UU:N1'

[']a'tu00n

a1n:vuu

r?41

tonoS

[24"1

5UU:N1:

rratir.::cfi'ir'i
4u'lruusn'u

9:29:ll 9:50:47 9:50:56 0:2136 0:00:09 0:01:37

9:29:20 9:44:73 9:44:26 0:74.53 0:00:13 0:00:09

9:30.,20 9:52:05 9:53:29 0:2745 0:01:24 0:01:00

9:32:5I 9:45:02 9:46:20 0:72:11 0:01:18 0:02:31

9:34:03 9:47:55 9:4936 0:73:52 0:01:41 0:01:12

9:34:47 9:54:41 9:54:20 0:19:74 0:00:19 0:00:44

9:36:08 9:51:41 9:51:56 0:15:33 0:00:15 0:07:21

9:36:21 9:52:18 9:53:00 0:75:57 0:0042 0:00:13

9:36:42 9:55:18 9:5525 0:18:36 0:00:07 0:00:21

9:37:16 9:54:12 9:55:07 0:16:56 0:00:55 0:00:34

9:37:42 9:55:55 9:5638 0:18:13 0:00:43 0:00:26

9:38:05 9:56:48 9:57 14 0:18:43 0:00:26 0:00.,23

9:38:22 9:56:47 9:57:22 0:18:25 0:00:35 0:00:17

9:39:02 9:58:55 9:59 43 0:79:53 0:00:48 0:00:40

9:42:32 10:00:15 10:00:44 0:17:43 0:00:29 0:03:30

9:4324 9:58:42 9:58:58 0:15:18 0:00:16 0:00:52

9:4353 10:01:38 10:02:09 0:1.7:45 0:00:31 0:00:29

9:4519 10:00:02 10:00:16 0:1443 0:00:14 0:01:26

9:48:12 10:00:47 10:00:57 0:1235 0:00:10 0:0253

9:52:13 70:02:59 10:04:58 0:10:46 0:01:59 0:04:01

9:52:32 10:08:10 700926 0:15:38 0:01:16 0:00:19

9:52:54 10:01:57 l0:02:43 0:09:03 0:00:46 0:00:22

9:53:15 10:03:05 70:03:23 0:09:50 0:00:18 0:00:21

9:54:29 10:10:48 l0:17:25 0:16:19 0:00:37 0:01:14

9:54:35 1002:54 10:04:16 0:08:19 0:01',22 0:00:06

9:54:50 10:06:13 l0:06.26 0:71:23 0:00:13 0:00:15

9:55:15 10.12:04 l0:12:35 0:16:49 0:00:31 0:00:25

9:56:47 1007:42 10:08:15 0:11:01 0:00:33 0:01:26

9:56:57 I013.27 1073:31 0:16:24 0:00:12 0:00:16

9:57 20 10:08:11 10:09:55 0:10:51 0:01:44 0:00:23

9:58:21 10:08:54 10:09:17 0:10:33 0:00:23 0:01:01

?



108

i-nlrl{fi n. 1 5 nliarnilrddo{aro{lo"hlu3n'rid'ruu1 (eia)

['] a 1fl [t,1tJ 1

lu:vuu
rla'tvl

luuin'r:
[?a']voon

AlNIEUU

[?41

lo60u

[?al
luutnlS

[?a']?r1.lluy1't.t

,.lll'l5uu:n'15

9:5854 10:1 1:05 70:11.:17 0:12:71 0:00:12 0:00:33

9:5932 10:11:44 10:12:50 O:72:12 0:01:06 0:00:38

10:00:37 10:1 1:56 70:12:49 0:1 1: 19 0:00:53 0:01:05

10:04:54 10:13:41 10:13:57 0:08:47 0:00:16 0:04: 17

10:06:36 l0:7402 70:14:14 0:07:26 0:00:12 0:01:42

10:06:46 10:14:15 70:14:33 0:07:29 0:00:18 0:00:10
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10.27:05 10:38:41 10:39:55 0:11:36 0:01:14 0:00:45
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