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fdtjsd¥ yolsj dzvn, dOYHE M MdMmisj 3GdE] ,



14

fjtojdesm] 11l bscdighh | fsosd IsOCtse s 5B
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B Mistesets EZ§tOodzj dzgdV tslsdesmdlsj dz! dz" d3 ff 51
COC MmdzjuMmlsady, toj L sdzOdendz’ d3 ff j toj datsMmtsc
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oL OdBBsH|2Mised) thPwRHEMI W e&fhdls su. 1 6
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lted sfdmOddd sy Mse ¢ J @] deoy@zdiyQ
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sflsdyud MStsd3 fsdzi dd MY sdzlsOdadeis s @HT On
gL dzlz yj dzd v W slstsdzts o d |\omsddtdyiats —slfiytzh Bj Ay
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B dzd HtsBOodzj dz@é o d3tsH j dz/ dz" 2 8F O dzff ts 15 dzg
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Zyj lsO L Olslzr Odzd W fted® 4 HJ dzp tcjoyd faid)sdads .
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otsLBEYHjddd dzOL jtoder &3 fsdzj d3 d Ekf§ tcOe dzj d
1L dzj Slsted uzm&diis Y &L Odz, vybsts Eydl Bdt ¢ fMd
d3d dzv j Is Ctsdzd yj Miso j dedz" | ted L zdzt IsOlsT i t
otsLBEYHjddw, dts dai MEOLT 90O IsMmw dzO o 5
Hdd&zOdisdE d dif dzj BzHjd Eydlsr 9 Ols! sO¢ dj
s jteg Isd ud M& 82 dBsHJ dzd .

ltcjHMIsOoadd3 cOdBRJdz! stsded Odz fMmdflsj 3" 9
sfdmr e O h jcets dzj oL Od diZ3sH j 2 Mlsazs h s
oLOdABsHj2Mlsodwy dgRadezdzds o0 0C IJ dels 5 dzdz" a3q
MoMjHdedr suv d fjtcOltstc® dd dwdzj th] LddzQ
df zdz' Msdz. [ fisduimMédy dRfkzd M ¢
MyudlsOIls: Co0OLdeOtedtsdzd yd MSddsd, d tsdzd dst
COtdissdzd yd ME 82 dzj Mizh j I do tdggde dzj fdzdztz O f3l$
scdB Osfl)jd2Of tow )y j dedetsyisd + dzj SIsted yj M scets
lted 1 Istsd3 yomlssilskz dzj Mikh j2 o s5dzde BIzH
o J dzd yte[jdar s dzO dzdets? Y OMmisulsT 4 o BB B B e3] dadsUs «
sf jtcOlsste oL OddtsH j2Mlsodw 1 alafif stetsBBOC dzd k

H. .. (t) =hf (t)cos@t). (1.1.1)

1 H j ! sthjHigQldgste Z j Is dzO0 f tetsMmistcOdzfils e j dzdz
WkdC yd?.

Lylsjd3 hlsOtS soMmMS di2omsasd @ Sz to tsasdejsz [ &
oL Bz jdzad2 (6 dzj tod L 5dz8,fndds i3z R a 103Q dizf3 ez i -
DE, toctso v tsB kMmdztso dzj dadets j L Isdds oL Od d3tsH J

CoOHWOIE dzOf oWy j dzdetsfylsdef]: scdB Os h j2 o By L

DE, = %aj( % (1.12)

[ qzOd3d ud ME OV f tsdz¥ te djHEO)] dstinfiyls !d L fig tg fifldstels” dig) Yo
B dsh et BOsdyj NS sws ffedy f YOmstlsts?



19
a;(n) = 24 ‘dmj‘Zij /(M/rznj - W) (1.13)

1§ dzd udf s’ bk tcOo HABded df to(i H fis@asy & iz dalf Y dedBP Is
Ldzj a3 dels' @i Hl + SCMdstdzdezjd§ sHsgls g5 daddit
s mls ts'mdzd § d3

[ Mdzs o 52 H dzw HOdz! dgj 2h j@ets s d Odzd
oLBEZYHjdddY d EftcOQodw jditsets  jtoj dzsmO

ZtjHdd#3l)s0 (
%;gz H~(t)° ;8 (1.14)
fl BOtedyde &3 ¢ ORd dz Istsdzd O dzts 3
I-~|(t)=ggg O Ve 8 (1.15)

Ve  E(Y

9 ColE@Es& +DE, Ex()=E,+DE;,. | MdkkzyOj, CcH
o dzj N dzj dzOL | todatEj =EfigskR] Ex=E-e€-igs/2. 1] g i
Hd2Mlseodlsj dz2 dzOw yOMmls: + dzj sedd € olGa uf,Mmls
E-eiHj2MmMlsoadlsj d dzgOw yOMmls! 1 dzgjtecdd Co0OL
9 Rs v ftod w©WOMMlstctsd.C jdid B j 5 deCEfSAg, g% dz]j
slso jlsfise jdzdzr L O « CMf sdgj dgyd Odz' delzs toj dzC

ltoJ HY Sozsyyfldts s u tsB d&zOH O Is ftcd B dzd |
1 CMdlstsdatse  tOL dzts?2 ( ) s dgOte diad Iy jj B ts frplsdz@ y Jmdad -
dzj MC sdz! €5 tcOL dzs @ s3] fiptsfgls Oo ®WOCd yYts s i to
2O tew ) j dedetslsd o dzj " dzj 6 5 dzO Ly HeodftsGEHED J fists gz
Metslse jlsMisoaze M jets flsdy MIttsodg H | el B
mMizh jMmlse jdzdes L OoadMmdls tsls §f OtcOd3j Istetseo  dzOL
Is. J . H s § tod ¢ tsls 59 dzjf Gefiply dits Is dsdg Is 15 § 2z I8 o
dif zdzr MO, o Ctltstttsdy SlsMikzlsMmMisokzels toj L 5d
Mo ts& Hd dz20dzd € Iz LO fmuyjls dL d3gd dzd dzd W z
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1.2. 1 jtoj HOYO o Sitedz yHjjaosyls'e d d dz detfj z ds' daplz
ltod dzjtoj L tsdzOdgmdesds osLHj2Misadd dzO fr
Hdzd Isj dz' desfyplsd d fMmkh jMmise jdedes Btsdz h dn
P cOodzj dedy 3 deves h ddsmwy MHeodetsds 1 dzj tec d
HddORd U M BHE NHesydishy ¢ EfttOs dzj dd*
LicOQo dzjlded()) ) c O dAISp dzedfsPfindz o Oj Is ff toW 3t
Csejtej dzsde” 2 tj L sdzOdzmdz” 2 f jtoj detsfy o tSL B Iz
d tj ZzOSMOyd4p. Msmistsw dzd?2 |
[ Yyjdedls 5L d3tsy dats i lste | Lzt deCiffioldij ddfiin s ds o tsL E
By des 9 tORE O kftetsh jdzdes?2 dRBsHjdzd, o
oCdzt yidedd d dBedetso jdedaetsy o7 Cdzé yd dzdd dzOlL
o Isj ud ded J o9 6 jsdgp daffpdzf v  flzifelgsdats i) O
é e,t<0
e(t)={0,0<t<f. (1.2.1)
b e, <t
I COoud Msa j deOYOdz' #z(0R=1 Iz fiQzHo d p BHedn$idz] H3ts
b " jddi EZt1404,d4ildd 2 B3ty dzts d MCapexptigsd), o dH,

~nOBOSIs] edMmisddd mMingnisig 0o dajndz’
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EL - ek VF
_ =0
V. E-e-e (1.22)
fn Mtse Mmilse j dedz" d&3d L dzOyJ dzd ¥ &3
~ ~ o ~ ~ 2
e, =¥° \/%§ RVEN (1.23)
(; -

{Bhjd tejhjded 14y @09 dzjdagf Yy Is( o dH
y, =bed?e' ¥ 4ot d )
Vo=bgd?e' ¥ 4ce?? ]
G H JW, =Reg g = 4im g 2. d Eyd stsds dzOy Oz dg, n
b+ 4d B V)= V.. [ HO Mejnkjils, uyBs f
sudL d3j dgv jIsfqw ots otcj &3 dzd o Mtsslse jlsMmise d
= Ve
W- Witg, g/2
O L Ofj dRifrpisdfpdddov dzd v d3 dzv j sfpv 5 L O¢ tsdzkz
Vi
W - W @ §/4
I ©OdBSOn 1kt fthsts? oswjsdd] U@t
o jdzdyde Ojlsmw d f OHO s, dmgr Isr e OWw 1 ¢
fdd dsV:.HgyYgdd fgsdg=drHil it ctoyco -
LOEZrOdedj 3 s L OC sdzlz
IV ) F=€%(1 -cos(&t) /: (1.2.7)
Emdzaid od L §esdsi ) sV, g g B Mistcts
o L ts ddOtfizty @rjudO M dzj dgglas s’ R
b @ =expCp gAV;). (1.28)

sOCts?2 dzsC Odz dzf 2 BOSC Mddzzdz H e 209 fripisdiglsjdists
oJjdzd d®@BB8, d fJjtjJHOYO eoetLBEZYHjddw o 1|
dzOL j todz" 2 d &3 2 dz2 M, LWWJSIsdodzes Bk tcOo dz

(1.24)

Ve (€92e! ¥ _g 82 Y (1.25)

@) F= €% 4o ¢ 2e6:922 cos[(,W P (1.26)
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f(t)=f,expl- €/1)"), (1.2.10)
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L OH Odzde'Op dzj(12dQ B3 ¢ OL CadzA 2O tod fM



23

1.5 T
m=2

m=3
LI N ]

m=a

HuTeHcHEHOCTE, OTH. €1,

H dzw

I ©O®COm  WsoRSyY d
ote] BJ dz d3 o & dz¥ yJ dad v

t, ric

{dmziedy Ok mmse -4k ign spAtidy ¢ esW d dzd

f Otc MR AL 5 9

sdz0dz' dz' R
q

L Oo d fipd ®3ts
or Gz yj dzd v intsdzv

Iy T T

\

[ .

0.8

vl

0.4

0.2

!" '."-"+'+"'-'ﬂr|ll+-+l-l-l-

............

t dmeb2Rg d d2oid ¢ O
(Y dztsh dzOw

10

L Ofj dzjcidddstsa’ ¥ it &

dZdetzlf MNts o Mip ¥ § jedshy df edztis A lslzis
(f z2dzS Is d to dzOM=8czdf dzdef = ff d dlzC Is d to dzO W

dzd c

10 tod MR2MLES O Oudz &z sOIs 6OMYjsO  jtsj d

CoOLdfjteijMmjujddd Ektsedy 2

)

Z§ e Oasahy J o3



24

W st BBL2OH O dzdzts 2 z 61240k dzd § &S M &3O dz! dzOW

OCyjfbttedsct kiotssdnd mHshids@ocdDijidyw 0 fed j
Obkfimser & § os=UddgR 4§ o g

13. vftcQoadzjdzdj  j tod H OoyjMe Wwis@ dzdzotHrj dad@ d
sy On

l dzsmMC s tse j en desMmisdz’ | -dPE BB H € [k dzg dglf &z dzf
BI Is! f sdzlz yg dz flsjdd ftsmdzj Hiso Olsj dz! dats:
sz dz' Isd ¢ ted ff)Is Grelzic det @ wlEsty dediety tc j dzy d 5 dzdz49]. Mo
vO0Cdj Jl3fkzd mr Jdd3j ¢ s f detpfipQ B¢ 2] tff "nd dztO
d orCdzyjddj ftsdzw wls 1.5 HB 3 M, o
dif zdzz MO. skh jMmsokzjls d[50] HHedzG d jG J dBjJte
ftow 3skze tsdz! dz' n zOL | toc zORY O dz'ddlf jz dz' f &34 Lz C
1 €My j tod d3d dzls Odzt dzts 2[50ksfrjdzrd ddtsth £ G-ts tO@ @etadetisjo dzd
cOkMmMMmtseMcd®d sSflsdudmcéddd dafkzd' Modd
fOmMmde dzs? fMddzm tetsdzlfL G ded ) bEE O J edDp dgdElO  +
Hdzd Isgetrnls ' 8 ddi3f 2dz' MO dz20 bkttseo dzj f sdztse d ¢
fted yYJ dzstcOdz! dets?2 Hdzddzy otdzdzr 1535 dzd3.
Yls ts dz¢ B OW N d dzOj dzOw W ste 3O Mo jtcan BT Ml
mMddzls j L Jtetso OdzO ¢ Oo¢ mMed jtef sL dydw GO
ffgdzj HSO9 OlIsj dzt dzf » ftetsdLotsHd = 5 otcj d3j ¢
oJ2odfllssor@Bf zdz pr M § dzsMEts?2 o jteh  dzs?2
Of f es€ Md di3d tc gz jsdg@ 3cfi otz j 65 W H O, I[s. j .
cokmMmmsoatsets i zdz MO d {its 5o tdfijdgiodm2. {ltc
Sflsdud MEtsets HdWW Jtod dzyd OlsstcO® dMmYf sdz! L t5¢
o sdzts € t5 dzdzOWo2]. 1o jj T s WBsd [ps dzd dzO Md dels i L Jtets o
M fdazsmits?2 ojthddts? t©0OL dzd ydets?2 Hdzd s j dz
1 Od3j yOlsj dz’ ds dfz e jcHdodsypj dzdzese s d3j sSssH O G
ddi3f zdz! Mtse W dsskzGetsdz! dets?2 Wisted3y™ Wo dzw j Isf


http://dic.academic.ru/dic.nsf/eng_rus/42666/%D0%B2%D0%BE%D0%BB%D0%BD%D1%8B

25

fov ssketsd df | Jd&fkd fr ©OL dzd ydets2 H dzg |
mMdMmlsj 3z ¢ Ok M sh K fisls dsi dtgfiltirlz! datsdn Is d .

It d3j dedaf fipd dgts@pls d  d dzls § defd o detsmisd H dzv
qfzd MO d 1+ SMfjted k) dgls Oz dzts GUS.1.d BY &z dz'

HuTteHcHEHOCTE, OTH 1

t. ric
t dMzH3dQ tcsW dqfaf § dzid o dzgsmisd Hdzv ff oW d3ts Iz «
izt z2dz? MO (T E2deSIsdtedzOW dzddedw ) 5§ + S MY
( MY dztsdzdizadf v ) .

)

{ dMEUERY dd2OBd ¢ O L OMJ dzd dedesmisd MEMisBY C
(PstedrfzdeS IsdtedzOW dzdded W) d + SMmy jted d3j
dzd dzd v ) .



26

[ dzw MtcOo dzj dzd v , Zf tcOo dzj dzd j fJtej HOVU
M sdz L 5o Oded j &8 i Isd BOdz Wabdets o dzls iRzl & o
6L Sdd3 oS dz¥ yddedd 3 d o Cdzs yJ dedJ d353 4 €
tiLkd OLT ©OMY ) Stk dp @ ) dakz0 dz0dz@ Y fiL
OCy,jfbktt®o d& 989 dzOO 0L Olj & §shmdj ¢
bdsj dz' h O lsEw  [HjsdCdifdidey B g HJj Bsdhscdilzy k
YOMmlsdydes sBtcOlsddr 2 § jtojdetsf L dzjtecdd o3

14. t jLEdz O | &zOe " 1

1. tcOBRE On -d§j LRI IE S6 1S f SHASHO
OB dz' Istsdzgd Odz MdMmisj d&3" , tsfdMmr e O h 2 oL ¢
su M EhHddedkse dzj 2 1 dzajtecdd LO Mmydls + %W
dzj 6j L 5dzOdedets a3 ¢ Isd yj MlemO NP O d&j B Iy H ) iz
Msmistswdzgd?2 L O Mmyjls dL dzz.yjQidgdy 2 W tscisOigigtn’
f 5L gjtisfvd M Ols: zOL jtedatsj bk tcOodzj dzdj  jtoj

21 tcdo jHjdzO OdzOdzdIsdyj MEOw tyj dto )\
B YHEZ su ©® Heobkrktesodzj ots2 dgtsH J dzd, d
sO¢ dn ftesyj Mitse M kEyjlsds dzj toj L ts50z20 dzf
o] ZOS MOydd dz0 hdse j toj h j dzd W s & o & gz

ltojHdztsy j dzgO@ Mrn j B3O + W Wij JStsjdcrtsthtpterds  olztdf Ltck
BdAHE suv fkisjdg dqL B dzgd dzd¥Y MHoadGc O kttse
ZIsOted Od MY sdz L s Oded s y i d3tf I dzMSREG 1z-&)is 1a® Bzdz
WstusBsE B Os h 2,



27

17612, 1 ddOdBdHHQ dedL sely L ts5dz0 dzf O
C zOmMMdyuimMSde d CoOddssor o f

1 OteW H Iz l ydmlst HdMSCtdIsder d3 My J CIs
ftedmMkzlsmMiseakzt s HBY sdzddlsj dz' d" § Mmilsji f J dzd
CoOdzlssar | mMsmissw dzd W sBteOL z¥ Is L 5 dzlz
HdgMSC o jistesagizj d3. 1 f jteor j HIMCtejlsde | M
BN dzd tOmMimdisslstejdz uveEet AOdets. wf jCSlste f tsc
MsmMssw ddY "OOCIjtedLizjlsmw OmMMddjlsted
dazd s "dd3 ddzlsjtew jtej dzaydtsdadetsy ftetsdmntsyHjc

] z0Oo O 2 dzPts fifdn'dz)j mdcde@diaf{® d o SLBEZYHJ &
ANOdets © C dzOfmMMmdyi MSdr d CoO0Odzstsor 7 MmdMmils
HdgdZORBdSd oetLBEYHJjddw ¢CdZOomMMdyuj MEitet to,
dwHoekzr Mo wits@ dedz'tsdgyd dzdzvrls@sdeds@™  dEtsH jogEE 1
st d f Ofdaf @ degle'tc | L StHAD dzfigzO dzts tc O L d3J te dz'indn dzff) ¢ figls &
HJdzZOd3d ¢ O oBLBEYHJddY tjL 5d0OdzhOf IssdOdst S
Mo w L Odedzb 22O dzts & o d M ls O dzdzO ) d @kd qdzdzd u@ ¢
MdMish@lsasyfd yjls" tojn oL Gd dgHdztsAiisly) oo
ftcj HMIsOo dzwdgOidn IsdelO d 1 Py W3tz® dzm dzlz ¥ dzO desMistc iz
2. 2. d mMMmdzj H 59 Odz'd dzQutfpisig] jozfddsy PIlEfs ¢ 5 o 51
CoOdzstsoa se s toj 1vts dar@aiz®tc On 3t dzts 2 mdMmlsj c
Horztetso dzj o 52 MdMmisj g2 . d 1] L &fdz2. &tctsfedgdzj H
otsLBEYHjddY dj MisOyd tsdz0igdzs @ & ¢ © §f 2t dPdsdpigy]
He, o ftoddij mMdesdzs f sdzzff totso tsH dzd € i sldaskizs o
Bj ZCses Hdstcdses 1 CMdlssdzO o ydflsr 7 ¢

tdLizdz BapH s BHded 2 s ifctOBdegsCifo ®dz' o



28

2.1 1ddzOBBdSC O otsLBRzYHjddY € dOMmMmdyJ

Il sLBEYyHjdd] {dtejlsdud Mitets ktctse dz
CazOmmd ud iCds@L jLicdat@Pd jHddiL dt&j M J ded § HdzV H dz
fp Btsdz "ddi3 ud fifdtsdgj s daS4ptf d MO detsd Y ts dz
BO&sYydS dtso ' A dBf zdz Mo otsL dzd C O Is
Hokrlztetso dzj o 52 md misj d3r , or tcOy O h dj mw
LOoadMmMddiisMmisd o jteswisdesMisd § jtojrSHO Gls ¢
ftcOo dzj dzdetf J 3OMtptizg dzj 2 f fsdi3sh v YSHtelf d
57] . Il s dBdsedn ©jOdz d" = WdLdud mMéEdm L
Wodwjlsmw dLtsdzdtetseo Odzdz" &5 d oL Od dstsH §j 2 Mls
Hiezeddsd Misjtfjd¥dd MotsBESH fdmilsg &
oLOdWBBIdY bLtesodzw ) Ldzts? bktesodzj2. v
MtsmistswsBzdb9 , [ o tsL Bz H J dadz" § Msmistsw dgd W (
dzj f toj tor o dzts[60s frpftgidgjlStdaizw todz" j 1 dzj € Is tc ts dzdz’
Ctsdzj B Ols j dz' dzt6d,6d fd gz s ti® Ml s W dzdjvic H tfstdzd digj jir
oLOddsHj2Msealzs h d2 MES] My € tsisds iEls RGO o yd
otsL dzd C O h dj ftcd otLBEYHjddJ sO¢dn
Ofmd d3dzj Isted ydzlze Wistedsz, o' L o Odadzz® ddzlsj toW
vitstedWw toj L sdzOdetse  HA4AN SWiay disjdztste tisdzidmfsdEdsiasdy @
dzj L OoadmMdds AOdzs d AjhBORE®R O MOHBI
tcOLdz" = WdLduyjmMSdr MmdMmilsj dsehfw, to] LB ddh) G
AjhBOAO [ 6

tOLrodlsdy WdLdSd d bjrdtsdzsedd dzOd;
zO dzd Wedj~ odztseor ° tOL dztstsB tc O-n gzh B GBE QL Lty
HOdzj J Mtsec dzOMmdzts BT sk h j2 ftcOCIsdSj BEHJ

J HOMDBPctcOMhBEOIstedo Oj smw d@BsH j dz'
MowL Odadz" 7 S dZ2OMMduyj MEdra tsMyd dzdw lsfthty 8 €O,W
otej d3j ded M dzO HdzW HJj BIsdeMisteOydd W tstod3d tot

Rdzlsj oW j toj dzydw A Odets wodzwjlsmw kdzdoe
ftesWeodzjdzgdj HJMstezSCIsdodats? ddzlsj teW j toj dayo



29

l Oy detsls! o) L sdzOdziise A Odzetsd Wi  f @RS Qyj ldnf
dqdaW stedsOydd, Ctltekzt ded MiHjtey Ol B ¢t
d odzzlstej dzdzd m  SIsj dzgyd Ozt dzf = §f sdzWw = 9 dzd
B' Is! dLodzj yj a0 dL ddzlsjtew jtojdeydd o tsdz
BtsH j dz! toj L sdzOtipglgsgls A Pdzts Mip®B 5 Mo W L Odz
shyd dzdzw Iststetseo, oL B LY HEGIR -t JjoLds dxBteEitzt
sOC Y] &BsHJdzJtcse Ols dmf sdz L v 1 Coado Oc
mdmis paB" |
ddzj HBY , [ tOMMBslstedds ¢ azOMMdud MSdJ

fpwiL Odgdzr » tShyd dzdzw sstets o

R+ g} +udx +vx = (1), (2.2.3)

%, + Goo + WsXp +VX% =0,
GHysf dMmr e 0OjIs MawrL ! hhyddadzvisstttse. [Is¢ d
Emdzcodw d&dd dzO© ftosdL of@)ds Hatsj d3 o g & B B ‘s dnc
ftoc] sBtcOL s O.dzgdV HOFKENHP dL sBtcOy j 82T M
LOfdh jlsmw ¢COC

X, +gSX + WX, +VvX, =F(s), (2.2.2)

X, +g,sX, + UEX, +vX =0.
USEHO tjhjddw Hdzvw tcOdzMW sted3Odzls d d&3j ¢ Is

_ (¢+m+gsF(
X,(8) = (Sz N le +gls)(sz N Vl; +g28)- v (2.2.3)
X, (s) = VF(s)

(Gt rgs)E+uitgs)-v
[8CdzdS d20 cOtdtsddyuj NSt o223 HYjtddhls
fsHmsOszmm(Y 4. [SdzdS d0 ftsdL o sd dzr 2
sBtcOlsdzr d3 ftcj sBtcOLtso Odzdj &3 [ Of &zOMO,
sydazddelz: C iy dsdijedpls § dzv j Is W 9" Y lsOd3c
[ S BdzyOlsj dz’ dzr § tjh jdedw ots otej dzj dzdzts? TSE
P(S) &

2.2.
Ql(%) (229

xM=a



30

1 HISgL d2Oyd ded v € st @pd i sziREEEeds | dz2.23), & to ¢
Q9T tesdL o@YdBOYT W 2dzS ydd o udmdzdBy4dzy 71 @
Bisdz' hdr otcj d3j dzOr Ctsdzj BOdzd"Y L Olslzr O¥ Is
¢ tsdzj Ydats 2 Hdzd Is j dz' desfylsd . o tofj iggzdzO - dz0 M B
GOteditsdzd yj m< Ow Mtsmis ©o dzw s h OWw 9 Oz M daj 2
MisOydsdzOtedz" §J Ctsdzj BOdzedW™  sflssw dzdets?2 O A3
ZO oetLHjJj2Mlsad] o9dHO

f(t) = f,e " sin(yt),t >C (2.2.5
fl ftcj cSBtOL S Odzdj 5 [ Of zOMO, dad&zj ¥ hddz oc
— s
F(S)_(S+/)2 vl (2.2.9
{fteiH]dzddie § BwOMBAId ) Eudilstsds o' BEKC
d i3 zdz2 MO. ] 5dz¢ Fls): s,= 1 P,

Q9=(¢ w y9(8 4 .4 I #OIHjd& fod Ehdssc
f OtcOBj ste® Mo w Lup- Hipyy gzaersb sz g dzdz’ j € Stec
v=0)s,= g/2 & & 2d4n 345¢) sfwQe® diujls oL Od
My d dzdws sdE@dbtsHY s dL EZtsOs dzj dzd 2

V2

25,,+9) (S, + ¥ +8)

V2

25,6+ 0) (S + W +8g

[ dzv  ftetso jHjdadw Ctsde toj Isdz R d3tei®jndz dizts
mMdMilswdzlt 1l yw= 1.2 1, ,0 =02%1 15 ?[69.1 Qdzd
Hdzw EMsOdtsodeh jesmw CtsdzjBOdzedw § SH HJ:
oLBEZYHJddW 3 Y dzts tsisfipdzjjy d § 8z B Ofdss] 2 ,C
dzi MisOyd sdzOtcdz" n toj y d fBtse HtsB dzd | ¢ tsd
shydddy ydvd <o 0@ @Gk gRrREA S HMls 0o &
tcjLlzd OIs tOMYUdIsO HJ&ZOBIJSd oBLBEYHJ

2.2.7)

as,, = (

ase :(



31

MdMmisj 3" Msw j B3] Wsdzsn tesBOISd Y ME B2 Mdd
10 9Cdzj2¢Cj2ldigk &< Odz Yofmlsslilsdz j L Qo
BsH j dz' dgts 2 mMd misj d3r dzO Bsdetsm e s BOIS d YJ
OB dzd IslzH T l HeokddY S~ OtOSCIjtds B | efsicts
BOSMd@HEHAfL § YOMlssls BlscO}Ojls R OtLOCIs ] t
toj L s5dzOdzlMO A Odets, yYbts tsL d2ZOyojls, ylsts I

89 1 11 12 13 14

2
<X"> OTH.ej

200

t dATz2e1.r d Y j to fpdidsjdaggtizdzOw L Oo d fiyd d3ts fiy Is

Hdzw fdMmisjdsr HeokR MmewL Odgde’ 8 sy d dzdzw |

o sl dedd ¢ Otedssded (L) F fpdnwte iy Pz X dzj 2 ¢ §

Hd MY j efmd sdadzOW L Qo dMmd ddtsils! otsL Bl Hj dzd
mdMmisJ ai3" .



32

©
o
/

o
S
{

©
W
:

o
N
:

2
<X =, OTH. ef.

o
—

1.25
200

1.1 0 t, ¢c

t dMmMz2a2G d MY J tofipdidsidedgigtdzedzOY L Oo d fid d3tsfls -
HdzWv MmdMmisd B Hekzn tShicosioL Qigisda’j~dz! il diod"fr)
oL BEYHJddd & kzdtiFdes?sinyyidzia2y fp dH O

rdzv M jSCltcOdz des kL SCdm toj L sdzOdzMtso
HylsOdzd MmMbstetsj dedw ddi3f zdz? MO MisOdzse W Isyw
fteJ H Mis O o figd dzdiis O dzts o  Is W f sfils sw dzdzr 2 i s
1 CodoOdzj dzlsdzr X-dagtff Rdgisip@rzdzf § BEHHBISOo dz
toj L zdz SOIsT tcOMmMyd O Hd &z20d3d ¢ d oL BEZYH
d@f zdz! Msdz. 1 Ocdz? Hdzs oAl miE@GRENSE dg !
sls dzj Mih j 2 t5Lydd@pds@slshr j J Fdzdo j thOdz detsfls-
mMdMmilsj @3 &O ey H]dz dzes CSteslscd2 dBY zdz' #



33

0.5}

05

J
0 1 Ii.']' 2ID 3r0 4ID 5ID GID
t, dc

{ d Mz ddSWh 22zC yd v G istsd ge@z’ dzts?2 fdMmisd B3 .
smMdetse j] ftoj sBOL 59 Odzedw™ [ Of dzC

ANQIsduiméd HJqZOBJECO MmdMmlsj & sq dmr
FtcOo dz2.8dd)2 f(®@dat), Is. j. MmMlse jlsMmise s h j 2
B &zOMIsd dJLtsBtcOy Jdzd?2 ftojcsBGOL 59 Odzedw [
F(5=1, O dmMSisdkOw WEdydw JddO ot ot o
Mz L OEROshdn CsdzjBOdzd?2, EkHBodjls
x(0)=0,%(0) =, %,(0)=0,%(0) =¢. Clsd Ekfmdssdw B kfdzt
Hy2Mledndfozr dzO0 fjteor 2 Shyddzdvistste dL d&3j dz
o 4 dzd yd dzlz, dzj ij devw sfMlsOdz dzr B waPyddjddzd:
WEdeS ydvw slsCddto {8830 JO0O%RE ] a®lsod it gz M
LOIszrOs hdr Ctsdzj BOdzd26 MW ) j tcdtsH A3 B dJ dac

[ SH j dz MewL Odgdg' = §C dzOMMdyd MSda M
f dzOL dssdedz’ § tod L t5dz0 dzfifO-73]or delrO diEdfrfridsiyixigils 5 & © ¢
sfilsdud MSd shpe(vdeCRrERERd fijls O dzdzO®) d  figls & Q tzek
fOtlOdj Ster  dZzOL B dpezBEEB J, tgyj=657atig® dzf ©® O tc O o5 |

s =2.111 ., g =23l .s sdzM s O zlwy®29dp ¥ L HMC sdz' C 2z R



34

dzd dzj 2 2OV, o jdzdyddzO etLBEZYHjddw oddwj
MCOL" 90 siststegspcegdOotcj d3j dedets?2 L Oo d My
otsLBEYHjdY of BtcOdzO ik id tR& 6 Grio Aetfp@3) vzt
LOodmddismist otsLBEZYHJjddY Mdmisj &i3r, § it
tcj L zdz I§Osody [Btsdz! h d= o tcj dgj da.

sisd

o 9 195 2 205 21 215 22 225 23,
40 w, 1]

30

XY
&
!

200

2
<X > OTH.ef.

107

21
215 0 t e

2.2

2.25
®, 3B

{ bk e Ofls B lcdptss] dzdzO" L Oo d fijd B Mis!
sfilsdud MS d sfgledze® REAIASP MIs OdzdzO) d d3d Is O dzdz(d
otsLBlzZYHOj @) f,gimutizy gMm j temd sdzdzOY L O d i)d

ftcJ HMISOodzj &zZO © o9dHJ] oG dzj 2¢

t d Mz dztd & ] Bsdzmisted tedz j Is tc flzOtE @Dz A
Hi2Mlsodjdd wsdsittskOdyj MSset § sdv .
ftesyj MMO EMlsOdzOe dzde O sfqpw  Mis Oy d s dzO tc dz’
ftcso Odzsds o MY jSChwOd desds yj delstsy .



35

{ Offsslstedds feddsjte, Stlstster2 HOjk d

20 dztief§ldstz oz A O dzts ishlsswh s qL wijls
RO dzts s | & dzj 2 t j[L SdzOdzfy A OQOdes o 4 Ists2
qazls j oW jtoj dzydj?2 Hdftsd d 5 d&sH. GO

6 Ofh qusdptizdzj dz' ¢ Mo wL Odzgdzy’ 7 Myddzd ssse .
Sydddey sBE@ELOCIsjtedL zj MY to,LsdzOudmis T d
9, ¢ MmeskejlMmlsodd f BjL'™LkzyOkj d da
LOkROddj HobkR Hisd d 5 shyddd ss
Hdf sdz d 2 o3ts df, dal® ) dafikls jadsr GPHP) - H d f szt dz'
Gsdsj delsT  fjwosets d oSttt Bk tsAy vedakda s st

fsdv tod Lz ] Bw)Of 0j sw, ybkt §shlstOdshl
md misJ dggdz’ hdj YJlse jtelsd H dzd dz o ts dzdz i C
ftoddztsy jdgde" | & sesdd shHyddd'ksscod,
fosf toyd sdzOdz 20 dfn =4, BEvtedL kj Bsimisd
LicOodzj dzgdy HodX J dzdwVw sy dzs L Of dMOIs!

. 1
K+aXﬂWﬁ&+V&:§Rm+%EMGX (2.1.9

U l
X+ 9o + WX +VX = D Fo+ @,5,4(1).
GH%%t-dL&EQGBJwJQOW MowiL! (BjyHE My

¢ Otc d3ts dzd U J MEKY BE ¢ets dzj B BdF O to Bis dzd BAPS 1
2112: )& g GHJ] O&idzd B:®dzd 2

_ a8,,- 4,4,
X, (W) =— E 1.
' Ay 18, - Ay, ’ 219

XZ(W) — a,8,, - &8, E,
A 8, - 8458,




36

I  t©OmMdkOlteds O k2 MdMmlsj dgj St W

_ : i 3 _ 0 s
ay = '{/' a'/H'kg ”é”‘"k 4 alz_n"z a,

CsidydJ dzlsys==8.55¢ | wm, =178 1 g=0.083 1 ¢g,=0.051 |

an=nt g% ) @O

n=0.084 f a,=0.128 1' 4,=0.131 o L WiIsr[74dL  dzw ftetsdL

o] 3j dedzs2 L Oo d fylgtsctesfiy Is dfe Q@ fiftfyyj jwSdisdfcfve o j Is O
CoOHBOIBAE dosHizdY 1 d&jSlktedyjMSses HO

C sdzj B O ¢ &+ 1. [ dzw f OHOs h jets G Otsd3ts da

o steydtsdzOdzj dz € 9 OH tc @Y In, + W Hz dzists B Q@ dstf' dzg
dmf sdz' L s Odzg H dzw B H § dzd te s FIP dzd Wy dziy f jBCdB
toj L sdzOdefdzr 7 YOMmlstsls By dets ftoj H sdztsy dls
odzzlsted yYOMmMlstlsdzse s ddzlsj tco ©dzO. g dzj Hiso C
mdmisd 8", Mtsigth s&l D dzded & D9 (&Y WO 01E,
By dftts dzts )  Is ! L Ists L dzOygj ded J i © fipkzly dzikeapO 03
f dzOL s dzdzts? dzOdets O dzls § dzdz” 1 Ists  dzj o § tedats,
YOoflstslsCIstsls or oatsH tfdeiglds Rifficy H @ HI$ MMe OL dzd 1
Oy dzd sz H GatzekS siRs  wWOMMJ Wdad j g J df tsdgORrt
fOttOd3j stedL Oydqv, §7dld,n T lsidz o) ez Odedz@)™ [Ht
Myduydwdeoydd.



37

0.14

0.12r

0.1}

AP PEKTUBHOCTL paccedaHns

0.02

v

MR
.

H
MR
.

.
P

.
. .

.

.

.

-

.
\

——

| | | 1
800 400 600 800 1000 1200 1400 1600
A, HM

t Mz disS 2 .df sdzr dzOw YOMmistsls dzOYm & &EOS Is

(MY dzsh dzO YL Oz cfldg ft PhjlsC Is  te @dtpfipsyded v  sIs  y
(f 2dzC IsqtcdzgO™ dzq dad ™ ) .

1 OOlj stedL Oydw Mmdmisjdf , ofwfhdinsdsdz
MydydvdsoOoydd i wiFhdedy ylsmw ., Coc=0.010¢ |
9,=0.1951 ,v=0.144 , 4,=0.195¢ I, a,=0.045 }I. [ Odz! dzj 2
tcOMyjlsr BERHEIL ftesoasHdIls! Mv M klstsydzsj dzdz
EujlststgS dzd-Sub|m + M. SOC (5COLOdds 16040
1L CMY jtod 3 dzlsOdzr dzOW d BSH | deisdzO zsL @ alaf fig § d
GO M sz Bse  d d3d ded i3z Bs 9 .



38

0.1

0.09r

0.08r

0.07r

0.06

0.06F

0.04 -

0.031

SbdexmEHOCTE paccesHNE

0.02r

0.01F

U | | | | | | | |
550 600 640 raa 7al 800 84l 500 950 1000
i, HM

{ iz disS Rdftsd Ow YoMkt doww wdie®R |s j &

( MY dztsh dzOWL Ay tiigfte g d3 jof dElsoCrictry derinjIsC! Is d o dats ) Is
tcOMMJ W ded W (tldz da§ AsfigfldetstiOow  dzd dzd v ) .

1 Qed Mz dA7] YBL O QP d3j dzdzOw W [z oA dufigfleyj i Is €
toj M j dadty=x(t) () f sfpdzj L O jjt2hnjdeimifwis tc OC Stets |
d&fzaz MO, dpeBcfBflzd MO d lsCddC
at)=G@t). st WWdyd]j dziR=CamtSia) &84S OL " 9 O] Is
dzj S Blststetsy tSlsCdztsdej dedy tsls Istsydes?2 dHJ dz

B GzMS slstster 2 MowL Odz ) tsisted y)Ols j dzs Hzts i Is ¢
MftcOo jHdzdots HdW SISO Mdfisj d dzO @



39

04

0.3

02

0.1

0

BpeMeHHOH OTEKIHE

01F

02}

0.3

0 1b Eb 3b 4b 50
t, dc
t dmMzdagg dBf dz' dzr 2 @& € fidd €€ Is d to dz@vin Cooftagddad) j

( MY dztsh dzOHf tc tiziff tag Y o (@O jdE dzdes Bz Mo jIstso

t OMmMMmj v dzdE)H s ddf OH O h jets Mo jlsO fy (o
L Oo defifpls®. () 5§ tej Hj dzv j kW Mo j lsC 52

E.(t) = Rt - 1)E,(t)dt (2.1.10)

l d dzd BOW o fs SudzddSOdZdJ ts B GEis 215 1) Istafial 4 )
HOf OL tsdzj , EHsBdats?2 Wtstedis?2 drm ftoj HMIsSC
G Ok fmfiadw20s Nig @MEAEB | §f 5C OL OdzO  Iztdifriey oAzl dapiz
q dzls § defnd & Qg M s ¢ @G v W Iz teBoyte] ¥ BH dzddzd Pl 'O fy'ls s Is
fOHOs N jets ddifkzdz MO 410 Wigzd lsvjjds Cdists ) I tots w
Ho ZBAOs tczC Istc® wWOMMJ W ddw Mme i@ dcOMmdhg
di3f zdzf gp o fls O dzf) felzO B tc O dz! detsdz e OMY toj H j dzj



40

150

700 800

%00 4400 1100 O
2, HM

t Mz dASR d&s.j dzffd @ desfils! twOMMjwddw ¢COC W
otsdzdzr fOHOEN jEts d&fkzd MO.

[ Mdzd dLddevils! f§dd’ 2 Mfjllste oMM
COo¢ ftosdL o isg dzdefs MistdW¥ ¥ O MMy W dad W 9 Yo
qdzlsj dzfyd o detsfyls! MY jClte® §OHOsH jets dd
i) HilsOo dzfp dzC 1920 . detdas " dzOW dzd dzgd W  H v 5 L
ddi3f zdz? MO f HdzdIlsj dz detsfplss & 10 WM otMmi t
OB dzd Ishipsitesi9e j Isflso e h j2 WkdSydd twOMMj W d
Hdzd Is § dz' dzts iRIRY g | eiiistEaigts tc d Bl jglslzizHsacj cisief | M ls
MowL Odgdz" §| M Hoe krn yOfglk 6 kzdOEsO dzIsy difizzn dzr c



41

o]
= x]

=
-
T

=
(=]
T

=
(5]
T

=
L8]
T

Cnekrp paccedaHns
L]
P

I‘::I
(4]
T

01F

!
.'1
L]
1
¥,
+
1‘.‘
|

00200 500 ' 600 700 800 900 1000 1100 1200
., HM
t dmzdd®&G 21 .CIste tcOMMmJ W dzdz’ -~ H dgdslf i s iz S oY O
10 dv fizjCmigd MGty L@=h554 Iy dztsh dzOY  dzcfizted v
dizf zdzz MO H dzgd Is 2 @z S fis g oG s Ok gizdf 2 dz! Is Ols
w=155 ] O hilstcdrtso OV fEZzdzCIsdtcdzOw dzdislgd W
1.781

L

YyOfmisslsdzr | rOttOSIsjtedMmisded WEkdzC ydd ¢
fzlsjdd yYyoOmbslsdsets M Oddteses Oddw Mt j S lIst
Yyomlssisj zOL § tedz" d3 dL dzlz y 4 dzd 4 d3, IsO¢
otsMMlsOdzso dzj dgdVv lsSCdzdC O tx Wik dij teg gz K o
[76) . ¢ dz' Isj tedzOIsdo dzr 3 MY sMsB tsd3 § tsdzlz y 4 dzd
MdMmlsy 3" weodwjlsmw dL d3j togdiaft z ds'ishf@izd ¢ Ot Ldz
fsdzzydls: jJj WEdSyds JteddzO. 1 dzduLrfifs =
My Jd SCtcOdz desIemPFwg detle®, ftcj o sMatsHWN j 2 F
mMdMmilsj d&3r . 11 dzv twOL dgr = Isdf s Olstsd3de ~», d3t
sO¢dr LBdHdtekze hdrn difkzdz Mse d&Bseclkls dMm
oL jteds" § dBfEzd Mr . [bdBjbdd, ykss <My,



42

tjoidz kOlsse dsy des §sdLojmisd, o YOfmlsdat
CtsdzjBOljd dz &7 Mgl FROD, SOSRLUC dL dzj tew w
qRfbd Mses dzO &j kOdddyj MSdn @PdsYOMlsd

2.2 1ddz2OBBdS O dzj dzd dzj 2 dzsc s o dz® dzfiz @ H  @zlppt

[ dzv s dMOdzdwY OoelstsdtsdzadL Oydtsdadzr = Misf
fsLosdzdeh Ow, o Yyofmilsdesmisd, f sdav Is ¢ Hd
Olslstsmj € Iz dzH dzr d3d8-8q] A3t I diy desddgef dfd toj L zZdz' SO
ZOf tcOQo dzj dzed d MisOdzts s dzf) gD @ 9 dzvordilzjls?Hc d @
slso jyos hj?2 LO Wssttdkdtotseo Odzdj L Oadmwh ja@
[85,86] d HddOBdSd tBtOL s Odedw {1 dzj 8% tc s d
ftsHIse jtoy H j dadz" | 1 Sy J tod d3d dzls Odzr dz" d3d d
1 dzj Slstetsdzts o dzd ftoj, tc" ad@Azgeas? ML OBLO® O] s
ftetsyj Mimtse  f oW d3ts 2 dtsdzedL Oydd d dtsdedL C
HdMCtej Isdesegts MsMlsswdzgdw, d3gj dgwes h OwWiw ofts
tcOB Bl Isjttejlsdyd MSdr dMMmdzj Hise Oded?2 f tsfe
oMMl efjdiasf jd fajdej Cte" IsdW o] L B0 dzff) tsa] dz
Ylsts sHudets L By Hjdzad ] 1 SMdlstsdese dzOR sH dIsmw
dL z2yd dzd 4 o L sdzOdznts o A O dzts tsB dzj G YC
1 ey jtoedd3j delsOdzt dets?2 IsjrdzdCd o sdzlzyg dad v
[89,90.

I'md tsd biswibduimbdy d +SMfjedc
CoOdzstso OW ddzlsjteW jtoj deydw, ColststcOW o
sflsdyd MEBets fsedsh jddy M R OOCIs] tcdats 2
ts fdets o dzts 3z BOSC Md &3z Bz otsLdzd G Of Is] tc&dpldB
Motslse jIsMmisealzs h j 2 Hy MistezC Isd o dats 2 d dzls § te
HdMSCtejIsdesy MeMmMistswdzedy d dzj ftejter ade” 2 f
Isitstedd AOdes wWodzw jlsfqw ftojHY Bdzsy j dzd
MomMlsswdzd?2, CBltster | sy dets Ctsldedz) Mg i dAO € dz



43

Mz yoOj o d@desy jMisets BdzdL S tOMf sdztsy j dads
cOL to] ) J dedz’ 3. v O¢ Ow mMdlszOydw fted Mizls m
RBdzs ¢ 5 OIs s d3dz” - Bsdzj € k& dz, GHJ L dzj Clstetst
oL OdBsH] 2Mise 2w M € tsdzj B3@Is jn iz et dBdzd d3e3dzd ¢
o BlsmMkzlsmMlsad,] ftwvdktects otsLBRZYHjdddY LRt
1 d S Msya®tls &gt O |

{ OmMmdisslsted d3 ¢ o Odelstsoz¥ MdMmisj sz, |[BsMis

d oL BEYH]j detlEis MEnEcE A OJ BsH | 2Misozs f
BdzdL 5 ©OMY sdzsy § dedzr Rfk) fis | dzgeic® d o d3d B © ez

BsHj dzd otsL @Iy dets oW dZgsj o SL B Iz ) HIZ telxs[g] dzwdzC
Ftesodzj 2 Ltsdzgr, COERS J.csZ.O0L®ds dzO tedm

V)

U(r)
0

t dmMzdddS H.-j BO oBLBEYHJdWY Hokn ki
oLOdABsH j2Msokze M j2 M Ldes? kto

1 ZMmils! & OBd dz!' Is H dep @tz J fisdnfiy Is jimdg"dzd3ts 2H,,6 O d3
ftcj HMsOQoadzwes h jets dzgjL QoadMmddzr J Msimils 8w dzd v
aBLthHszdqujismmIB&]taB@zmd p tzgeh dzj cts L Q9
oted d3j dzd oL OHKGHVNR &) dYW L Od i3V(H s dg O,
sfdetso dztsj  fips ff Is towtdedsjlz 3 H j dzdztdl), U )sfipdsisw rdzaf @ .
Shdese dztsj  [O)tsch) Isasty igmbhgtal Hf  fts fyls KW dadivis Oyt dsrdzC



44
oL Od BsH Washisloojdujo j lo L@ iysHty sk dzd 2 te ts o dzw
L dzj el dzlzisted M Mmis oo

H=H, W W) Ug). (22.1)
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&= A,
fsdzzyd i3 EZ®&IOA dzj dzd v |
A =V,A N3 A,
k
A= DA WA WY A (2.2.10)
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GH jD=u,-w-ig, D =w,-w-ig, Cst WWdygdy dzss'. o tsdzv

Wdsdgj desdesedyj MSd kyjfls! LOskEOdd]
dLBBtOY jdzad?2 HftojtsBtcOL 59 Odzed V220D 1 ¢z@ fif Gz filp
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(23.2

D(E) = PﬁjEiéV%‘Ei, (23.3)
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p\/EdE
(dy- BBOIsted ydzr 2 1 dzj 3 dgls HOf sdz! desets  gts s,
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1 Ofj dzj dzdztsfyls -, Wsted3dtolzs N @Y & df chinalzj iy
o tcj d3j WS Md BsMmis d

d.| , . .
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ftodotsaOdnls ¢ kZtcOo dzj dad &

A(t)=-id[g(Eta+el- @-i)g(E. 1), (23.7)
GHJ
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Ejt)="2g" - + .
9ED=7 é%wm/ E-w+i/ 8 (E+i/)2- Wy
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CD>(PD (04
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fsdzv MlsOdeso dlsmw ftew Bskzetsdz dz"@ 2 M j Clists.
[ dzv sHdtydSdsesra d BOdsydSs dzser 7 dzC
ddzls jtejm twOmMmdstsilstej dzd BsH j dzj 2 i tsdzw

o ff t5dzdzt fi) eyt (t)=0.1 r 8 j t9j 0§ Oyj Mlsea j B OL dM
oj2o0dFlststhptcedL otsHdz | Bls cOkzmmtser =7 Wiz dzs
RO =CD"Se =H, e (2314)

1 H )T s dzd dats 3T 99 te dsdis=C [o L dzd € Gojjls? SWHAVIE,
fooh =27 [10v0j2odzil, ddd "fjiShmdS Odns ov

UtGJHfI’]lSOgnm:d%%;:DEI('imme-MM. [y dikfkd MO o W

9 j2o0 dtlsGh, (/1) ) T OwLOSIs] todats? ¢ riddy ¥ JzatizC dg By
g(Et) f sdzj GSCtsdyOdef Misd i3 &z dz'



54

g(Et- o) =+ptf,(-iEt)"e E E*/4 (2.3.15)
O LOMjdj ddshls' djftjter odscts M jChtcO t

(q+e)?
P(E,a)=P,(E ,t ,
(E,;m)=R(E.7) 11 (2.3.16)
GHJ detsy dIsj dz
2
P,(E, 1) =p|—"| (Et)*™Ve =072 (2317)

Euydlsr e0jls M jClstcOdz’ dzlz® i dztsIs dzts iy Is - Mo
seGinlsd toj L t5dz0 dzff @3.16)R(2.3.1D) tc MedapjHdzg As , ( ylsts W
tcOMftejHjdzj dzgdW L OfMj dz] dedetsMmis i 2 Ektetseo dzi 2 d
Hj2MlsadY h St sksmdses J&fkzd MO i
Cslstste § odzdwels Issdz ¢ 5L @) digisdzdiztsfls @ d3tf «
LWwwjChdedasiisd o 5L B B R dlzdd d3fdziiE g, df) figgz" f
Cohesdts ®BOSMdBEE M jSlseOd dts?2 ddalsj dz
h dzOtf Mo f OHOjIs ) Ote D7 ts deQ digjigdsdy’ lsHd@xs fiisls d
o OtlcdOdzlsO s MicOodzj dzde Mts olststcr &.

[ OMmdBslstedd3 dL d3j dzj dedj HJdzOB]Sd L Of
tcOMmMmilstsw dzd § 3 Y HE Ztctso dzv d3d L tsdzf Mk
oLOdBsH | 2MsafdmdzO ztctde j telstsdz Mdzz yO 4 Z tc ts
CoOLdS bdzsd gelcisdg. sPEddB Mtshmistswdzad?2 WwWo dzws
MsmMsswddY o OltskOR. [fdhjd HddOKB]ISC
ol L sdz02pm® DIstsd3y G j dzdw g SR O lsHs jsIfj 1§ dz dfiz}
Hdzd Isj dz! desfisd. 1 sdzdzOW HJddZOBJE O Oolstsdtsc
B Z§9©Odzlstso 52 mMdmilsj d3r , sMlsOs h j g smw
dmmdzj Hise Odede” d3, d {etdzt ydd mshl8.vdafw
CsteslsCdn otcj d@3j d20n lsCdzd¢ MoewiL Odz M H ]
i zdz MO, Is.j. Mt MfjCltcOd ds?2 ddgiHL
e L 8dz0dz O. Cdzj cadw IsO¢ sG ts Ho OXegr
slsmydlsr 9 O B3OW s s fydzts & dfdasdts  hfrpfctcafisdibj v da
Il 1 ¢ jtedd3j dzlsy dMitsdz L s Odzipw  dzOL j tedzr -
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40031 .0 1 Ot Od3j Iste A Odets H dzO o 6 REF7 [107]. n ©dz0O C
ted Mz dBYY sX.0L OdzO ot d3j dzdzOW L OQadMmd di3tsfyls
zOL § tedz” d3 d dstistndz! shgias d&g.z hdteddz® M jClstcO
ZzOL jtodzse s dRBfEzdz MO dOBdsess B N j f
Cdzsdizzz fz@ s sipelzj dedw dJdsf zdzr MO Mmistej o3d Isfi
ftesWddzv A Odzs, f 5C OL O dzdztZE2j3.820 dzvo € fipfp @ § gz
ftcj HMIsOo dzj dz Hoj Isjdejor j COtlsddes f ot
h JtesC s sdztsfpdz’ o3 d L Ctsf sdzsmdz o3 d a3y
oMy Gidadids [ stej dzyO. ( Mdzd o MdzEzYyoOj
otsLBEYHO]IsMw Ofmd d3dzj Iste d ydz 2 tcj L t5dz0 dz
toifplzC Ble2 .odH] (BojtrndzsMmisd BISCdzds O, st
difzdz MO Wsteds® L Ofj dzj dedw cdzdh +  flsiz0dg O ¢
Witttz Ismw Mddidd stedydesy ©OMYte] Hj dzj dz
ZtcOo dzj ARAI). &3 (

150

80 t, dc

602 604 0
E. sB 60.6
3

[ dmizdd dang | tfpddsjddggizdzOY L Oo d d BsMis! 6
He ftod oL BEf@®FtE'dnutEdj 6 ¥Jjmkh ov y
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rczedds ftodd3jtesd tojL s5dzOdNO AOds Wo
dzj Sslsster 7 ftoddzj Mdzr A" Bf o kB ®tsoasmwdas® &n Is
dzdn By ¢ dj HBdstedyr j MsMisswddw fdmr o
[101] . CdzjtecdWw toj L 5dzOdzmdz 7 MsMistsw ded 2 dz.
MdMmisj &gj dajls Wisdatsdzsa. | Hj2Mlsadlsj dz da
ftosHsdz dedagd MEH i3 % sdesdzOBd, ylsts ftodo st
AOds. | ishtdgQLBydthdz dz@y=428RE IS ts 8 @ o d dzO o j L
G084d3t,] O fOO@G3IIOBE ACGUEs f 5L o 5 dzv¥ gzB ROl
WsttRdtoso Odzd W sOC et Mmisswddwy fSH HJ
disf zdz MO, §toj H idd@®8Rj2dzdzlz s dzO ted )
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t dpzt? 8.3 d MY J to frpdidsiddggtizdzOwY L O d md dzsmils+ 1
fted Bj Mdetsds f 5 dnPy tho 51 czg B y H fi(Wiadfef " gnwtzj d3
/= 0. 0157 ymeh Oov YOm0 Msof OHOj s MM
oCdzj2C] tltBttOyj dzO HdMY jtehd sdzdzOW L O

ANOdzts o ftoddij MdesdinPf sdzlz f totso 5 H dac
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RMMdzy Hiso Odzd 2 6 L t5dzO dzfn Glzda@pd| ols o] tots
Slsdatsdlsj dz/ dzes dBBOdzts. [ HdB@CHO depQ B ds*dzaOQizinEA, |
dzd dzd 2 f oS H sdz! dAORN SEifslsizisgj pé dWats Is s dz¥ di3d dzj fr
Hisdzstc dipfliss dz@ o ydmisr J10F o d fiyls © djdz@F faiaiz @y (
6 L 5dzOdzmdats§ ol ddSdistaity d2dn shp dyy sd ud MS dd3 W
Wsdesdetso BB M judoeaOjls Wstcdsdtetso Odad j  dzg
dzj ftoejter odzse s M jCIstcO®. 1 O0dBtsdzj j Mmddz d
ts dzts dzdzts 2 dzddedd (Is. j. B JL f 56 dztsh j dzad W
Sdasdatgg ) s BOS M Bz dO YOMissisyl i G A
SteddH dzv tOL dz" = dzd dzd 2  dz@dsts HL] BHIPB 5H. 59 Z ¢f i
o] L sdzOdefGO 8@ . B B j e Ols Iz tizjdz$2PB.4 1 to j H fr) ISAD o telz
tejLlzdz sQOlIst tciOndzd B O tc pissdz@ MO A Odts o
LOoadMmddismisd sls o tcj d3j dzd . l sdzdetsy dzOC tor
sBdzOMIsd tojL sdzOdzmMO B J M j yudo Ojls W tstcd3d t
teOMY tcj HJ dzj dad v .

g == ==
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{ diAdpets 8.4.12d MY | to fipdidsjddgigtdzdzOv L O d g gf d3ts bipld dzf) o
W s dzts dedz” ° dzd dzd 2 ff to s @i diss &ts &5 df izg )€ | A
LCMdlsdz0 o ydmbsr 2 StdMmlsOdzdzO: ZnoO
fy="fe’'sinwt, /= 0. L5 Wflpkzh Ow YOMlsslsO Mitse {f |
YOMmistslsEdz) 21¢Q swlssBtcOy j 20 HdMY j tof)d tsdzdzC
tej L sdzOdzfder » W sdatsdzdz’ °  dzd dzOY tf detdsdatdsodz! dgg’ o
Hisdestodzsets + SMdlssdz® o ydmlsr 7 Cto

ANOdis] L sdzOdzff BM dz tsB dzOtclzy jdz IsOC Y § )
W islstsdedzr = € tod fiplee@sddsid@-dzdds da2" dzj 3J0BI0FRO IS sted O
dd&zj i Is ¢S dzOfmmdyj MSts] otdzdtset ftosdfMmn sy H
ftoesWddzw AOds wodwjlsfMw ddesetstse jh O h j
Ot des?2 G4 dzj tOyd d, dzff gztbgzs 2ztizy©lIls P ixls B2 Mils
B3jda] dzdzsc s M OOz ctsW o dzv s sy o B
fjtedsHdyud MSdr digj sOdzdzd yj MSdr MtclzC szt
CtedMIsOdzdzO~. ([ J L Bd2OdzM’T A Odes dBdzSEBSB LGOI
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L sdztsls O, tcOMY sdztsy § dzdz’ = dzO 9o dom Jlzts tizd s § o
A Odis] L s dz0O dzfry ftosweodzwes hd2mMw o or 3tcOd
f sdzw tod LEQuyslzfj , ( f Otc O dzdzj dz' dats | L sdztsilsr o3
By yHEZ twjhjlsCts?2 d o tdzdztse SH 3. L ¢S Ow

Cosdesddzz z zsdz MisMmis sW daft® dzdes@ Sz d3OH | frpisotgj izl |
fdtedJ dL dzkyj dzdz" &3 Mo J stsd3 f dzOL s dztseo YO Mmis g
ddzd §jtedsHO twjhjilkSd, My j SIstcOdz? dzOW |
Odzsdf jted j ujdedj, wodweshjjimw ddzind& Olstst
YyofmlsdydatdsdisO .f ddOLdel dzj 2 dztsd3 d o dzj dzd dzj 2 dz' |
Bsy 4 Is B' Is! ~nstesh 5 SfIJdMOdzO BSHJ dz'

syddazdyisstetse . kL Sdid 106 d tetyfClfdgzdls d t,
f sdzkz yJ dedzr j 2O thdtse | BsHj dzd MowL Odz
toj L Zls? IssO HJj2Miseadlilsj dzt detsisd Jd3j v Is Btsdzj Jd
fsmMesdz Ck dzd dzj 2 dz" 2 sils € dzd € mMdmilsj o3’

Hd MY J emdtsdedzr disd Mo ts2 Mise O3] . Clts Mmdzj HE
dif zdzs Mtse fotsdL osdz dzs?2 Wisted3™ o twidlsdgeOvy
o] OdzdL Oydvw dzddzj 2 dese s s jtcOlsstcO wsiIs ¢ dzd €
md Mis j 3O, sB dzOH O M j ¢t dzj sBr tsSH d d3" O3 f
sfdmr oa0j d3F « dzddzj 2de" = Mo B2 Miso OAs B O Is
dzOh j IsjtstejIsdyj MS s s th PUAB Az s ¢ b S ey [ YsHk
MdzOB "™ &8 fsdzj B8 dzO B dMOdedd ¢ dzOMMd ud MS e
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1 0 kdfj 12sC30L50dz + € MY j tod d3j dzls Otdzj dasdz@ dz
o  di3j sOdzdzd Y4 MC sy W ts1408]dzdzts df) ts 1§ lests] infls JOdizdz jd
dzO dzts ff to ts 9 15 dzts Y dats 2 tej" jlsCd, tcOMmY sdztsy j dac
o dkzdzsco sH] dJL GEMJHO Bk O, § GGty
Jets OdzOdzdlsdyi M oOw OfftessimdBOYdY. ¢ dzO
ANOdzs (q+6)° /(1 +8 fsLotsdzw jIs tfdMmOls! 1 CMmY J t
fsHAaSHYh ddi3 o' Biodetsdi fttaCdglg' ldste@ds j Of f tots €
LdzOud ded v § OfcOidsleds ol dzv Y OMis s Bff Hdedf dz¥s dz dzie
hdieddyr d f Ote@u2stel W BiRtzdzs? IsC &zd S fMdf
9 Otc! qieso Ols! MW 9o L OodMmMddisMmisd slde siHigtedgc
cOMudls Hdvw d&kfkzd MO, M J SlstcOdzy dzOw  h ¢
hdteddzze toj L sdzOdzlm©O. 1 1 Issdd Mz yOJ HJ IsOd
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Y dMmOded ™ HJdOdid By dBF L @ fjdstf ddz' fyts o3,
(st dDols otcj B3 dzd dzddzj 2 dzr 2 B¢ d
(2.39 . 1 @dz2RB.6Of tcj HMNISOo dzj d&zO o 6 d3gd dzdzOW L
Mo jternhdqese s sdzsmdetsc,5 i tg & tsHeVO" | s iz th
1 Oyodz! dzOw MIsOHdw otLBEZYH] ddwOftPlsk .ol
Wstedzdtctseo OdedWw dzOyOdz! desets otsLBEYHj dedW
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241 J d&zzIsOIst | d&zOe " 2
1.1 sfis tctsd iglf J teimaf s fadgisdzdz | L Oodmd dssmisd
HoizZv MdzOBB MowLOdzde" » HBIYHE MsBB2 MY
CoOdzlstso 52 Istsy¢ d ( 2O dets € tod fyls © dzdzO) d
otLBEYHO] BB 7 odej hdzj 2 Mmd dzts?2



63

2.1 OMdissistej dzO of 2B P D gzeg dzfi b d dzj dzd dzj -
sLBEYHjdY HdMCt] sdtsets RZteso dzv dzO0 W s¢C
sL i3sy desfls: Wsttdzdteso Odedw OfMmd d3dzd Is to d y dzt
OtcOC Is j tocdats 2 H dzw o L sdzOdzts o A Odzts. 1t
tstcd3d tes © @ gzd ts dzO dzfn O, fsCOLr 908 h jj otSL O
Ofj dzj dzdzsmisd CoOLdSCBdElsddzzz 3O o h dtcts
slMistes?2¢d yYyoOmlstslsr odzgjhdzgjets fsdzv d Jj Gt

3.1 sMmistets jddg'f j teiaf ts dadigis dzdz" j L OoadMmd dizgsMmls
tcj L sdzOdzlMO ADezs @& OisddgjmMdesdz sz teso s
sflsdy M gEesdz®0 3] ZC st HBdttedsets 1 ¢ M
ZnO d BjIsOBOIsjtedOdzj © hdqesitsdd HJOY OL t

gz 11 o O
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1] ol ¢l 8BLBEYHJd] Olstsliss d Bod ¢k

]l ed&z0es Or 1, 2 tcOMRRGEeEas d o Gifjadad) ~HSMY ffdiz e
VSR MWiYHE HMSCtjlsder di3d Mesmistsw dzdw d3d dzC
ddzls jtej tOMh dqtedls! B dzOMIs! tyBjif j EFEBEBHT
Codesddzzzds d HndMmCtedIsde § MmMtsils svidzd € Js te®ida
tcOL tojn j ditiglsdlzr R ipsMmissWw dzd 2 . Clsts fftocdo tSH
tcOMmMmMdiclstej s o COyjMmlsej tBi jClstsa ofSLH

] &Z0Oes © 3 fsMmMowh jdzO dMmMmdzj Hise Odzd & w
zOL jteder » dBf Ezdzr Mse f tOL dzd ydz" &z fd M
f 56 dztshuyjsdrd jOIs s d3ts d3 o ttHHtlidOHIED), d3j dzdz” d3 EZyj Is
MowL Odzdztse s L dzj SstesdzO, COC o HdME tefjrls dat
My OB 1 dimmdE nizgldsdfsdedL Oydwy ddese st dzj
tc OBC OR MlsOlsdMmisdyj M 2 Bts H | w2 ¢ dzlf bizdlzls
o4 2o diHlzd MOKd] N djfHfis8itiRfujsded H o zn Ols s d:
Bsdzj CEdzOdsd CO d HF, BHtc@UpPbd &tstzj § O
Bsdzj CzdzOn, o L OodMmddtshisd fmdsfgls:jteidiz] dpfn d
Yyoflstslsr d Hdzdlsj tiz defg | iEzd atfigtascrdzts hujsdrf £ o
so jteHr 7 s dzOr M-V &kdpip tedzEz? 14 @i i Usdfits@izz fm
fscdsh jddY Bosdsrtesd@olsdyj MSsets dL dkzyj
oJteWIsdetsisd ftsedztsh jdzdw BIs Hdzdlsj dz' dztsf
f OttORj Istetso L OH Quddzj Mizf g j @it ls* d By |
W ts dzts dzdzts 2 toj &ZDC M@ M j dz e OMmyy Isk  Mmd ud
dL dzzyj dzdv dz0 cdlizeg®hE @y @B as'sidzOMmisd
o L sdzOdzlm© H dz O Ldeflasdg CHN s QL d3j tets o , f tsd3j
mMtej HT .

it L EklsZ sj0dz@felz B d3] Cs 9 Odz” 35,780 B0 HYH 24,2

1l tscdzsh jdzgdj LVUsR O Olstsd3y o tSHT
J fjtcotsdz f OtcOGtOW j Istcj Is* j 2 G dzO 9
fsedzshujsdrw 2rn Isditse (M dai Mh j2 yYyOMmistsis
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OlstsBsdz otsHBSteBHO M | tsisdsso dcty dig Hagan fzdzd i u
1 dzj CSlstesdzO, COC 9o HJME toy dzpsaij JsHFfDLF@&tc o

lLOddtsH j 2Mmilse 4 dL azz ygJ dzd 4 fm Ols s d3
1 eIy jteddzd delsOdzr dets d Isjtsteilsdud MEd, dzOyc
9 WO On ('SdgE2 Hso Od&IgED 52 B~ O0dzd S d o MmJ
O Otz oBHBKSHO d@sekls Brils! tfdmoOds
GJdzj teWOsyg dH dzd Is j dz' dzsfls! Ctslstster 7 BB J Is E
Ostsdidde” &3 otcj 3 dzgj @3 (24 OlslstsMmi € k& dafifi) Q dzcpdfr
oLOdBsHj2Mlsoadwy sOSCdr B Edz Mse M o jhj
tcOBM™)sy §& MzkyO®J uvsR dzj sBrtSH®BS tBEBBN ]
Zyj lsO My iydWwdsed dz IstcOBT Miste’ n 1 dzj €
[ Misd Mise j dedzets, Ylsts o Oy fide § B4 dgj dmfpV | dzts dst3c
Wodw jlsipw Olstsdy otsSHBEGSHO, HAEYW (St
W stcdzlz dzr |, s dfmr o0 h dj md ud ded v Wislstse
dzj ftoj tor odatsdy MY j CIstcy .

AslstsdtsdzdL Oydw OlstsdzO o9 BSHBKGBHO {f tSH
tcOdzd 4 ) & w1a74109] tc OB ST dzd , ) yoOmilsdesmis d,
OffesCMd BOYydesdedz § W stedilz dz" s dfmr o O N
otcj B Hj2Mseadw i3 kzdz MO COC WEkdS yde
d Jdet dgf mzh j2 yOMmissisr (fted dzOdzduydd ¢t

tOMMmMdssistcd 3 Jf so gzsh jOlEfsd3ssds o SHiStesH O,
shdso dzsdz MtsMmistsw dzd d . [Bh OV Wtz dzO H
CoOdzssats?2 MdMisj Bs2 L O oM otjliw (a2
dmfsdz LEj &3 Olssddzze=h Ay ks j Bz J H d dzd Y :

(w1 )‘E(WI)‘

dwi, (3.1.1)

2 tot

4,0O

GHiN i MStshis! E(Mp WdeAstsg ttOL dzOf tew y .

Lz Sted Ui S et o v ®dzddedit g dnijded § W sk
Coltstetsj tcOo dzfs:
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S o(M)=s,(m)+s, (), (31.2)
GHJ

s, (w)= 2‘; a f G, (m) (3.1.3)

iMmdudddd f§scdshjddy 4§ indizo s husEtnt k&
TWsted3O@ dzddedd §f jtojrBHO MovwL Odzdetse ts nd dzj
ftsmistswddj (btdtdd ttoOmh j{ dj daf@ it ds | fdajt
CBEHO hdteddzO M JjSClstcOdz! des?2 dzddedd  dzdets
fJto AOHA®) j &3 Jted B dzd ) § dzdztsj tO9 j dzfise ts:
G, (m) @l(wi- w,). (3.1.4)
J Mz yoj OltdBkO0 otHBKSHO MfteOo jHA
mMee Mise J dadss2: yOMmls

n“-1
w

= (3.15)

d Mddr shifddykssco |

28(n _ 1) (2n- 4)
f =n°
" AN+ (3.1.6)

g4 ud ded 4 WislstsdtsdzgdL Oydd OlstsdizO o BHIBG
(oltstetsj MdzOc OFUSSJ) od dyjttdsdsoddjH ([

_ 2p? exp- datan2mi- 1/\2wi- 1}
g (W')_Bcwr‘ 1- expl2p/\2wi- 1) glew- 1), (L7)

GHGW) i sz ] j dzy CiistOdzS UsfjWis Om1 8 MO2 H O, CBlst
sftdmr e0jIs dzOdzd yd 4 f stcseso 52 Yyomkssisr
w,=120. j. (13.6 +1).
t OMMiBYfisdecfddts M j dzdj] ObdRsd 9 BHBKGESHO
dzj Mh j 2 yoOmbtslsts?2 d wlrR BjL dgj mih j2 yc«
ANztotspteOL dzOf tew y j dzdzsfls d 4 dzj € ISL&FH y j ¢
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. : szz -if - (w- wi)?e? i/ - (wewg)?e?
ECGP(Wil/Vs[!/ ):IEOZ‘\/g1+IM/ZZ‘2{e/ (wewf'e?/2._ g/ - (wm) /2}, (3.1.8)

GHE, w,t T OB dzd Islzn ©, dzj mMzh OW yOMslE® d
ZOYOd dzOw ¥ OL O.

¢ Oz d ydztsy of tcOY J dzd{l]: Hadzw wl R d dBd J

E...(w)=2i%/p E, wit*exd- m?t?/2). (3.1.9)

fdLizd O t©WOMyilsse o jtsWisdssMmisd {t
fts orhjftdoj Hj dzdiz'jagmit ©w dzglyzUFMZP 3.18d iy dzw
OB dzdIszHr dzOf oW ) § dzdzsisd 1 dzj€1B%Od Y4 M S B

10 kd®BlldL sBtcOy j 20 L Ooadmddsmils! o j te
dzj Mh j2 yoOmlstslsr w | R HAzY ©OL ded 4z - 2 8 &
stes@Bd, @S ssdz 4 tedMmizdeCj §tojHMIsOo dzj d

{ Qdpzt88l. 64 j ClsteOdz dzOW o jtesw sdzsfls!
©OL &z ydz' 7 Hadlsj d dshlsj?2 d&fkditgea 6y

O.J. (0.96 WM,z dfSHstECRO] €O .dj .h I§tOd =4 8o & v
Ctcdo OV fztzbtedk tslseo j yosls WtslkstsdsddL O



















































































































































