ANjHJjtOdz desj ctsfizH OteMmise j dzgdetsj ©Oo Istsdzts di
ormMh jeots tsBOL 59 Odad W
[ Odz! dzj esfylstsydz" 2 W JjHJjOd dzgr 2 Lk«

AjHjEOd ds] ctfikHOtmlse j dedzsj B HY J
Rd&zMIsdlskzls fusBdj &8 BsenMSdn Isjo dsdsed.
[Odz dzj o sflssydesets lsHj dzj ded™ t s

10 Qo O f
Crogres

VidArrvsd oJrsedrrt o1 oulf2r1RY

tort o fuvsd Jrolrdl RO W8 WREUIURT

V{efrrevRRECLVILVRC Yot of rutadrls vl |

rdTRrrRur]J CcMm R 1OIRIDRRIVDI1L IM [ OUYRS O
Y rdd{rvam tJa1JLuv]l

s jydodz degs s tsls?2, 534 nr Olstetsdzd € © d totsB 5
[ Re"d [T UOARC

0 Msdmt OdedJ “UHESRO NG |1 j Aagd ud M c

1 Oz ydz 2 tk€ s
Hts Isjodz dzOES, fsWjmhst Add

] ZOHdo tflstsC
2023



2
g frrtrolRy

s M 99 jHJ dda..n... Mslte@h. j.dd.2. e 4
) T T o (o SRR 5
1. ¢ dzO dzd L f SHR SH B9 d d&jbHBte Mddalsj L C
HJWJCIstse d dL d3d dzj dzd 2 f Otc O3] Is tetfscd dztsHs O
HOIsydStse f SHOSH.U. .a.. BEBBRBEBISEO...iee. 15
1.1. [BLBt d OdOdzdL &BJjIssHBses HJOG dtshlisd
or weodzj dzgdw d3j s f .sw.a.dzj.dzd.W....H.j.%.4..C.ls.15.0.....15
1.2. [BLBt d OdzOdzdL 3j Istsh s.a....d.H.j..dzls.d. 20d ¢
1. 3. ¢d20OdzdL KB IstsHise EMlsteOdzj dedw ff sfdzj H
f Ot O3] ISt B0.... 10 5B IS S Dot 22
1.4. 1t6MsOdtso €O L.OH.OY(..dIMdzj H.15.0.0.d2d.24
2 . t OLtcOBBISCO d&BjIsHO fomistetsj dzdwvw B OdzC
s jtcOlsdodzse s 9" Wodzj dzd W HyWJi&kIsteo HE d>d

f SHOBHO R. . tGEB. IS SO e 28
2.1. [ObjdBOduimMEdy dBsH]dd HedxYdlsigdg
H d W g S S 0 28

2.2. [jlttH f(thstesjddy BO®R O HJOGdshls
sfdMmr o0j 3 7 dzgj dzd dzj 2 dz' B H W W..j.le.j..dzy.d. Bz
2.3. udddsjL BORSO HJOcdshsdyjMSdr dzO

HO ) IS g 0Z 2ot 39
2. 4. RfMMdzj Hise Odzd j tcOB SisT Mddzls j L Jtots¢
H g W g G S S e 46
22 T O R o 1 T PP 50

3. it OLtcOBBISCO d&BilssHO MddzsiL © mMdmlsi &
f OtcOdR3j stetseo HodYIsjdzj?2 YrsHOBSHA -~ tBBEIStSO

YIS 16 2 € IS 01521 oo eeee e eee et e e eee e 51
3.1. [fdMOdedj dBjlsHO MdddsjL O dzOB dz* H Ols
f Sdzd ¥ § d20ztS G.15.... h IS G W H.CoOhnieeeeeeeeee e 52

3.2. 1Mt ddj | H&H detzdzdls fake dz'j ) dzdzts 2
slsC dzsdzj dzd 2 f OuorOmp) s s § s scdkpdzed v  sh B 5C
Pedsor 7 mMSswsfhlsj2 3 g0h.j.ded. . Ha.dy.dls.j 6 2



3

3. 3. RMMdzj Hise Odzd J tcOB BIsT MtsL HO9 Oj d3ts 2
sHddesydz" = d § Otcdzr = H.J.NJj.C.lso...H.0.d.%.d.ls.66dz]
3.4. dddzelsjL MdMmilsj d3 Hdzw EMmMlsteOdzj dzedwvw dzj G
® HodYdlsj d&zvr ¢ SH.O.SH.AZ..A. . leBB.BIsBa.............69
3.5 1 CMmY J ted d3d dals Odz! dzg" | dmmdzj Hise Odzed W fi
fsidz) HMlsod 283" &7 Mgz ). CUS B0 78
R T O o 1= - LSS 85

4 . t OLtOBBISCO dJIstsHO M dzlf sidzj Hnfd indsg W3s |
oL O hdrn o dOodcOydtsdade n...H.Qls.y.d.C.BE

4. 1. 1 Oo d ¢fGztpdeiPdpdOIs ydSd d BkttOo dzj dzdw ¢

o =R N O YU 86
4. 2. [fdMOdedd B4 IsdzH D jifal delsdgta 20  Shydiyflsjd dah) C
HjWjiSlktse o da@aafd®y dzs &dE.0ls.yd.S. Q5. ... 88

4. 3. R @dgdizjj H OB SIS T Mddzls j L d tets o Odzdzts 2
fsfdzj Hiso d2 Hj Y j Sfddrsls O ya@o ¥ ¢ O | 158
4. 4, [Mise j dzdesmisd §©OCIdyj MSs2 ) Odzo

f sfmdzj HMilse d 2 sh dB ¢ ) i 5 &f @Ldtsdzdow &
2O S o I 3 N 100
4.5, tjLkzdz Ol d&stemMSdn + C.M4.j.tod.d3j. deB20 dz
4. 6. ) B > T 130 = UL P PPPPRRP 107
DO B0 74 U [ TN o »-{o N E SRRSO 109

sf MBS dmYy sdz L 5o O.dadz.. .f....d.fyls.s.0.dz2d €. 15.0...n.... 111
Ytod dztsy § dgtf §f MO dzd j 1 dstE 0 Jsoedlzts cfs  HeotsB RSSOzl Iz te dzts
bfteOo dzj ded ¥ f tetslstc Odzfls o j dzdzh gyozh.B.d. . J..dztP9 o
Vtod dztsy § fA{GMOdzd j BO dztf ds@ o Bote (A dftEc| thsts. 8.5 433
lteddztsy § defls o dej Hiej ded W toj L dz sOlsg ¢ DMl

ltod dzts ) J dzedfQ Is o dzj Hicj dad W tojLizdz sOIstsol ¢ df
(o GO o 7N | [ '~ = 0 130 (3 - S ORPPPPRORN 136



4

gl rRefs Jlrrri13m efsto¢zr1RrRE

dusiOBMsdzt sdzOY MdMmilsj B3O CtsstcH d dzOs,

i THdOedzesmisdyd MEd2 dzOB dz¥ H OIsj dz'

1} 6idzZOBdzs HOIsjdz2 ) § jtoj d3gj dedets? MistclzC Iskz
1t TYfsHeotsHOZ 2 ttsB SIS,

Hs Ui MOBsdzOMIstcOdo O h j jMmw Ctstctej CIsdtclzs n
sasimMowL OdzdzOVY MdMmisj B3O C ssteH d dzOIs
gulifd mishusbmdzj dzdv ¢ lzisd

A YIwddz ste dedL S dr YyOMmistsis



5
Flrorroure

PClszOdz! dbismzOMiIstsw h jfjtctsd igg B s tc j dzd jj 2 t
ftod 34 dejsdacpste tizs B(Isits o [k Mmdztsy dzj dzdd B3G9 |ff tsdezals
BdMMd2 d wOL dzd yds &f jlsigOnprt2dzts cld W didinm m J
sjrddyj MSdr Bl jSIstse GMtse s jdzOHAEOf=E]sId U
d Mis! ted tdf GsLwdadiiaj iR ts st fiplets 0 dz' = 1 tdzd OB JsdzlesC
sBr Yytetstsw o dzv v Ismvinlz hoj Mésd sikrdetdzisHzf HzP B O dzJ Issts
dzs a3 dzOdz! dzf = L dz2Oyd dzd?2 ddzd " d BBGSL O Offctd S
L Oo j tohojrdfdtvdzdzvdjcdggsthj e Oyd2 dzj sBrtsHJ s B J
sB dzOtclz ) § dzd j 1 Isdn HyWJ S lstianls tgfQ dafzifiat$Q Is o &
f sdzj Hds o R o 5L Z2F 11K olsilzdyts B j dadets o Oydzts
tcOBjBk. B, J ffElstslstew 2O tcOL destsBteOL df, Isodffitse
fMsH J to) Ols mMrtsydj W izdzG yd sdzOdz! dz" | 1dzj o
tc OB tsls s M BifHses dasdnldsj dzd sBj M jyde O h dj d He
ZzOo d ¢ O f(sazdzstON @S Yyd ¢, ¢ OL Odedw € s5ls@ded -
FftcOodzj dedWw HdzvW Wihtcdzgdtctseo Odedw d 8)s58A2s s
ltod! ssdgw df dzjddgddiL o j o lezieh WEgsd3jsdetizOo ' - SH dz' n
Ho dy  lsdjudgz® &30 Is W & O it jallzd 27d dzlsiz » W) g sifls o f
dL dasfgH " d § ded Sthpic3] ¢a) Jatfd yddz OCIsdode" » My &
Yydfj2 1dzj ClstcmiOo dOlY jjdejj L tod Loyl freisdyts C O d3ts 8
O [s@Stsvje dzj dzd Jo f hisch EOEZD alzdff @ @ A off elaipdztOH QS vvd € 59
dr § sdzdifldelksEHOu dj Istsd' ¢ ¢ MmMkh jMmilse § da
11, dzts IsOC Y 4§ qd ¢ o tsL dzd ¢ dztso j dzd ¢ Qo Ot
Histets G Gffpls B stclz Hts9 Oded W

glilsj tf j dz tcOL OB BIsOdzdzs Misd | @ity s W of iy dz,
mMeh jMsolkzjls dmMitsdz €58 fsHAtSHBE & ftsort
tc OL dzd B GE &d ufij fifi§ ISI§d, 76, 93,101, 11& & h j fls o j dzdzd Z
MLHOdd] d twOLoadlsdj odzj mMdzd tslisdi.\j.Misre | tdA
. . zEdnE.d2f dicdsrkidPse , [ .RFrank B. &)



C. Edwards,R . Clar k, R. | ser mann, M.[ HSZd a7 O
fJtemfJ Cisdoe dzr n zOf tc O9o dzfs dzd @ v Otap Nizly dedowdzw Jz 16
dimf sdz? L s9 Odzd § B sBH B W iz dif ts) af[@kizpd#Fz’ HddR'G
sB dzOtczyg pdzde C @ WFX Isso M fsdsh ! 8 HJdOG dzats
(ryvbuygd dddzdyddzs sl dsd) dd? §O06ddgdeusslss
dzs 3 dzOdz! dz" nd L &ZOdg iz 2 © TsCOLOddwr HOIs
fswodg ddjBOCHJ Hdzv o9 jHjddY MY jfquiddsdg’
B MY § Wdipstd@dej dz@ - esdg'dzj Hdifsevde dzj lsizff H j W
Clsdind mls j & L@ j Hnjugies s dzdzd Is  gztc o @Y ) f dfiitz®
f sHO8 Oj d3F n dzOH sHD dla] d Isg eidM Y J Ud 0@ OOy dijlRO ¢
~nOOSC jldihid s otsL dzd C dztso J[BRId o PH IS o
L O Pted” f sdzdz™ j 3. § d&dMmMmdd

ltotso jHjdedz 2 0OdzOdzdf iy Mss &O® M @dz, o yldz® Mmfig s w
fcmMistets) ,dzed ¥ OF tRs@dzdsdzts,r Is! 1 WW J Clslf 5 date Tz fr
ts B dzO tc Iz ysjHdAdds y dz' = HisB ] Btsa@y §Mmr o O d3F n d
HdWW jted dzydOdz! dzr d3d EkteOo dzj dzd W d3d , 9 Csls
dzj dzd dzj 2 dzr J] WEkdzC ydd.¢lsfipszotdgddz ) dets iz Mk ©
dzj dzd dzj 2 dzg" a3 H W W j toj deydnOdp'jdedis] diaias @5 dzgl dac
dr | dzjdspeds®n-o 5L dzd C Ols' Mtc QL s I8 dirys digj drbiz s 2ts
Slsdr dzsd3d dzOdz! dzr = | 1OdE@pidafed 2 . YO Mmis 5 {f dz@® edzjzsc
dzj Lo jMisdese s HESY sSdzdzd Isj dz! dztsSG SO neiz® ¢ 16 If IB F T
tsB Iz i dztdsocdefj Lddglg HzfzdEOtc O d3j Istets o oL Od B a g tziis o
sCtekzy 08w o2 MijH?2, d " dB&d z&h T st @ |
otcOh jdaHy t6HOdry ATjpdd o tsd iz & F 8 Is

lted MddesjLy 11 HdW HodXdlsjdj? It
HdzOdid uyd MS dla, 1 &H,- sfisfo sdzw s h d2 dzd dzj 2 dz"
LOHOYd HJOc detdnls fstets g @tfledsyr o O dzr = MEkh j Mise
HdW W J toj dayd Oezbzflztizdz dzdz tc O [ HdZ2OSC s 11,  sfiste
L Issets fdREGISE Bz )HHdD IS s oWs@ Cdi=['C dzts o j dad W
SHJdatsydzg = dHdgjW | ffstsfg s B dzr or wo dzw s d Byy



7

f OOz stetseo d o dzdyddz tsh de ¢ o j{f i GBEds
cOLOBBISCO datso ' -~ Bif) defspias & sistsfigls (¢ s jsdzd T J
d dH]j dzlsdtE @&z - StsdBdBddzOyd2 oL @3ty dz' r

Il ez Hdz2djy GBHT Hdzw tsyd dz€ d Jotjtsdisd udi-
dets a3 dzgOdz! dgr = L dzgOyjded?2 d Bhdet¢ o {5C0LC
dzOB dzt HOIsj dzd ) o j tof TR) EEPzEL 1278 80z1046 HE B8 2§20 ¢ |
sO¢ dJ dzO B dity IstedsVj iy ) detslz0Dj ' S HydRdgj2dzs B ] H 8 IS
HdOG dzts Is dudsd Ofdee(dve, sH dIs € Efmdzsy dzgj dzde d -
Btclstseo" »n Gl [ ttsBtslstse.

I v ff 5dzdzj dzdz" 2 O dzO dzd L f ¢ 0L Odz, Yls ts
fswodws h s fmw HPpWHy Y azfFp iz fjstsB tc OL dats (
MEzhlgeiz s MfdRH F[B0H 52] ¢ Mis tc z € dElizfefdeldis gz dzd dzj 2 dzr =
QolssdizOIsdyd MEtses E§tcOo dzj ded v d w©OLadlsr
MO dzOMIstcOd o O h A7 MW Ctstotc( & $s.0f Yo 7 sHNAAEI® dz ] I7]
f sdzlz Y jfiplzdff g3tsh 1 & 4 IstsscutSO)[defs e g )W @ ud o O Is Ml
HdzOBd ud M ds d i Scils 3 s Wro joty EElsf HOd3d = § o d
sO¢C Y j SEshgB fsCOL OdzedW 7 d MY Istde y Jz 33 18t Q@) 1<
f smdzy HINJSHERIs o SL dzd & OO J c-P g s z@B dz' ~ 1 H O
Is tc § Enixdnif s dzilsvdse Of (b degiztizd dgij H fisizO 3tz 2 u J Is
ded s tej Hidzj dgdz' = d MikhjMmise | defla® 71 J teld OFrdiz
dzj Lo jMisde" » § OtcOd3j Isteso dfSte dts hddedidsy dety d3lzr 1
Slsdzd ydzr = Bl dzzdzv dzj ovw L 8¢ HOY B! gz sdeh
dm¢ Ol Htkzed] fkIsd tjh jddw 182 L OHOYC

g4 kZyjltsdz sk GGt Oyd sdadets?2 tcOB st
dztso r n  d3ff) ¢ teledrjpdS stc | O doffLindsjjdls =dzO tc iz i j ed Wols ts
Ho dX) B dzdzOo d ¢ q dzs te@is dz' O 1 &l g & j dzj dad y d
tsls € dzts dgjOdBdOXZ3j Istc s 0 il of BAfFBEdE@ dz: dz" 7o "Lwiabdrjjd
sh dets¢C ) fsC O dzBo ' R OlsiyYtStctsMmis j 2 9 O
dzO o d ¢ O f[siaipdztO ) dz' teff B iPdEM d § SivjovdplEissd % J Md
ftodL o Odz tseB' j fins tg R E(tdsQ dejdalEd' dzgf ¢ Ols dfotsdE d2j H dg@ o



8

stsydztsfls!  tc Osfsds™ o dajifiggd's fif dzde § m gl ¥ §iz§ Bztizd -

[ dzwW HisMisd Y j ded W ZCOL Odzgdzts?2 yJ dzdi Om Dadze
fsHdzj ¥ O dj: tejh jdzd®

DtcOL tc Olsslo @R Isfipdidzls j L O B OwREBHFMHY gude O M
otcd d3dj dzd B dzZOtelzy Jdzdd d o' W o dzj dzd gH adgfi fiplsl)y
11sfdmr 90 3" ~ daj dzd dgj 2 dg" B3d HAW Y jtej dydOd

2) ©OL tcOB SIS ‘& Is 5 H i faple Sis@ j Odzd L 2 j o8
dHj dasdW dsOoydd, s j fipfyljmayoda\ddds tddtyirdzj dz
Ho dX dlsd dzjoRrdzhs ¢3d de@adz! dz@ = L dz2Oyd ded?2 d t€hishs
¢ dztsdnC stg@ls Oh jafzseo Ho,dy B zdgids o dzj dzdig -
HiWJiC sy sifdzj Hizs M j ets  dajfrds@ifinj ddzdry i ts1f) oz
o tsL dzd € datsjolj jddlevtmae dy dlsj dzv = 1 ¢

)WL OB tizs O Y IstsH  fohdadf jlsLofipddi Isigedg MY J ud o (
5B dzOtclz ydj slAtgJ H J dejj dzeff jyd dz M dB 5 dado df &S@WPd. t
fddztslsOy dz" BolHQygBkzmdztfasdzpdimpddy j &3 HJ W J S
sBd MY J udle@ydets|z L fig lslzef @ dtgdcipdj j¥ [ GHBAS0), o Is§
CSGHO ddgjifelzd b tej Hjdzy dedz" j] d Mkh jMmise j dzdzts

1 Oz ydzOv de ey ie@ Oy d sdzdets? tcOBtslsr . L OC o

1. tcjJHdzsY jd o) Is BHO difS tislip sty 5 jHdadd™y d, Is jodzj Qs |9
COYHIM 2 dzOB dz¥ H Qisty dfiy f jimuscfc@sd]' Isdiy@ ¢ i dg sty g 18 @ Lo §f
sfls Oo OUslz anfifls o d Is £ dzy airdzlz dzOB tsto Iz o tsL By dz’
dzj yzofmlso dlsj dz' dzr dz ¢  tfij ds@dz’ figlay jads Quds@sdzd i ©
dzOB dz¥ H O jiAj 2 udIls! 5B daQ'te'zajdeidatiy d3d ls
HijWjClktse

2. OLitcOB 5IsOdz @) IsdzH ¢ §lipdedpldBjdinis j &3 d H j dzls
Clstsue® jyd Is d My tiststfimlsrpd Ofdiffiyls to s | dzdiz frtc A dzd
BsH j B 25 & Oc dzts ) Is dfizg e iz f j Isdsdn@®is pjlzg dzd y d
SlsC dztsdzj dz2d?2 § OO Istetseo Hoady dIsj dzj 2 9] tzd
sh dB tsC ) fsCOL Odzgd Wrar MA B QG Bstxfor HOMtS|ad
sBEMdzse dzj dzdzr = Mt sl 8 s TEdH i b Cflsn EHzy HOdz dz



9

dff sd L 86 Odz® dedzd yd dz Mg Pzdfiaf ¢ Olsdo dzr 7 &
sB dzOtclz y do JON) JdKiASIsS & Oy Mlse s OB SIS 11 .

31 0L 6OEbGd Mddzsj WL fydsy gzBtda s ed @IS d
fc5C0OL Odzd W =7 elg@odzfsds@vy s Bzt OlsydStse 11, B
HJ W J Sadftdej,H § davjlolzd wifists y dzts Iz fif isB)@afzm ils o dwW o s
LIsdnr shsdridas® Odzdz 2 @ dzO0 d My tsdz'' L-tS of @zizdizd ¢ & 3
B HjjAZESB SIstse , § jylgdse OgjBlg] M tcsMiskz © tej Odzd L Oy
Cdif j dzhoydd o Wodw j 3" b MiglpsdtstO W teliftarsten;L c
HOLydStseo HOYJ ) Emdzse dwa dzgj sfftcj Hj dzj o
f OOz stetso 1t d BCtkzyO0sh j2 da MmtejHT .

vd Btedlsdud Ms OV ddz@ ed&isilsy M ©W&lz yj dede"

g4 dMftsdz LsoOdedjdz ftcj HNlsOo dzj daAsEH @9 O
dzj ¢S Stej Odzd L iz Hagl fnls 5 G trlsdadyr) Hiis o ff B W & gizy gizf] ¥ 1
LdzOydlsj dz degs fsor hOshdj OB st o ks suds f
ftod f sWdpday cxfjiy j lstspn Ho d X d s dzW Y cffdztsas@oy L
HOI Yd¥tOGHOp L By des e if tSdAffils Z Mt J h dats L
L OHOdedg™H p sBHiz) $OYydd d &dMmmdd.

Il sdzzyjdedz" § o HdMMitlsOydd tojL kzdzEdd®ls
ftesyyj My [ Odz! dzj 9o slstsydetsc ts WJjHJtcOdz dzfs
BOCOdzOotetses d HBOcdMmlstetses s dzOf tcOo dzj dad ¢
tcsBslstslsj ndzd € Oe, O IsO¢CYd fdzOddtelzjIsmw ¢
ftcOQodzj dedd f tetsd3” " dzj dzdz joslzdt# s BdEOsHY dy datsdgis d ff
COYymMlso O orf sdzdzj degdWw sy mdesdzte d yuj MSdr G

tdJLiEdz sOIsT HdMMj elsOydsdzdzse s d Mmodzj H
tejLEdz SOIsOd3 or f sdzdzj dgd™w | R 9 O On
¢cRMMdzj Hse Odzgd™w d ©WOL OBBISEd i3 ths O & d ts i of Is
sjrdsdscduj MSsets SCdfdj MO ( shmidde
"14.613.,2s. 0RO tsdz! S d d3 & tc O dzlslBE 7t j1 Bls uij Is
Msdf jdeHndd 1tjLdHjdzsO [ A.

[ jssHBsdtedY d & stH 1 tedsyfy dgiiyj ts @ © dzdsvdzdzj



10
dmy tsakz®d dzds ) - BBj IstsSHT Isj sted d Qo lstsd3OIsd y4 fi
HdOcG desfisd € d, HdWW Jtoj dgy§@ezr dz'tf Asiz tc ® g dagf vz
MemMissw dAIWSOC Y] d@IIstsH™ ydmdzj dedetsets i3 H J dz

l sdzsy jdedw, of desfpddz" § d&O L O dlslz:

1. [ dsthstets dzd W Hed®dzSHssod Ydils j U3 BS 3L 0 (S
"sted3sdtc®®OPEr 2  dzOB dz¥ H Ols j dz fts MfjydoOdz' c
Ylsswsdz Bk mlseo disj dz dz@ d3 € i tej HJ dzj dzdzts A3z
dzd yemlsedlsj dzv dzr ds € o fipls @zl tedz idg,dad" £'Bo] din)jtf dgch
fcweodzj dgdv Bdesedrm HJWJjCIstse

2 . [ jIstsH mMddzlsj L O dzj cSCBtej OdzdL 2z d
sBdMfjudoeaOrndn LO Mmujls dMmy sz Y Odzd 1 t
i tctsh y dgtg'Hr dsjd 5 f§Hsd Oc dzs s Jlstsg @z v sy J dz€ 2
sls®dzj dzd 2 § OHeoQdy] dsidgjtsia g FzE dgd dtladz! dz" = L dzO Y d ¢
fsCOL Oded W r  HOMNEICgE®n Iz ftpdzts 0 dzj dedz" = &YW
fsLotsdzvws hd2 dmyf sdz’ L B az@iss tc dsep t® dizd §ftpjo ddew of
otsLHJ2dg@B o{R i disgaeis g & s i3 J pliePc Olsdo dzr » §
fsweo dzjlsiffW j Clstso .

3 [ibtH hidddetsgl OF § udb ©dzOddadij o H j dabyfdyc
9 j dzd yddanIsde Q d4fj slAqdzj H fisls afsf2e fsCOLOddwWn - dz
fddzslsOydzr = HOIsYydS s 8 e dzjirdyj iz tsHs |z tEeEOwz
dimy sdz' L s Oded d Is Saizidfistsljj Rizt dzf 3Bl WIsfipDd , Yl
ftoesmiskys toj OdzdL Oyde d or" MsC ks Issydesimlis:
fsCOL OIS yd < 50

[ Btsdats o Odzdats fiyls ¢ d HsMistse J tcdztsfls ¢
sBjMijudeOjlsmy Ctetej Clsder d3 § ted d3j dzj dzd § o3
B sH B9 d fsHIse jtey HOJ Ismw i sdzlz Y4 dzdz' d
BsH j dzdtcso Odadw d S jtedd3j delsOdz? dz" = d fmfc

bftesBOYydv [aswlszr .j tojL kzdz IsOIsT Hd Mg
sBMEzyHOddMm! dO MmdzjHkzshdrs CtdWW jtcoj dzydvw n
| International DAAAM Symposiunf)] OH @tstc 9 CRBIPH2013)



11

i stsdeW Jtoj dzydw cuvftcOQodzj dzgdj o d3tstc iCedGdzdl
1 Jjlsj tgROZAE G
| International Conference on Control, Automation and Systems in KINTE)
(sY dzcdH®2014s st6j v,
I mieshind 2 Misg T dde@f Mels?  C sdaw j 6] deydd
sfmeo sy dzdw o3d tc @ adtOH E otdstiis@dBEROE 2015
| Mediterranean Conferea®n Control and Automatidp ts tc tc j o3 tsrotigf lozdsdgd
2015).
i Il mMjtesmMmd?2 MS-k2 - dzde® |z Tn Gzts 2 Ctoda? j tod dzyd d
Fyoiicd s slstslsj rndzd €O d dm& kg figy oL jdeksdz" ts2tc M
201 2019 d 2020) ;
| International Conference@EANS( 1 ON d ¢z¢ ls =2€45);
i [ i) HEZ&ZOWSH dzts 2 Bzdz Isd S sdeV § 64 dzyd d C t
ftotsd3" h dzj dedetsfisd (¢ OtizB IO ) t5BOEGEd d €
i [ i HEdOKBH dzsI®j - dapi jufddsts 2C s dpWizistg jodiaj & d
zuJ df &Mm2017);
| International Scientific andTechnical Conference "Dynamics of Systems,
Mechanisms and Machine€Dmsk, Russia, 20}8
T International MultiConference on Industrial Engineering and Modern
Technologies, FarEastC¢h dzO H d o, ®0f9s{ BOR0);
T International conferencé&Nonlinearity, information and roboticR dzdzts {f 5 dz
202D);
1M esABE ML sd ¢ sdf Ste ff g dzj BOR k §-20810 o
(t tsfisiPots d2D21).

) Meslse jIsMlseadd M §MmMlsOoe dzj dzdzrfndsdfc z € B &
HdMMj telsOydd, MmshilfssHigts  J L Ckedgs Huyjjdae™w, d

l fjtcotsftcdagsjidstc JsiPHAOUML s Odedzr =
Isj BOIsSdC | dMmimdzi H s Odad v . l csOdzOdzdL dtetse
fpzh § Misotzts ¥ [EH 6§ © G Eizts i ls dstg hedddfdad) M CEIEo s fiplisg [
GzOL dapyy j @ Is'Of 5 ddzjedats 5 BUS Myt SrpsOsdedic) @)uf dztEA s s ¢



12

s e YEzOBd yd MSsets §f SHAtSHOH & dexd If SigsTBY @Az
Ybstsdziz yj dzdz" § dL o j firlqde” 3y @3k@®ded O] i) d ¢ dzO
Emf j " dets tsB dzOtelzy do Ols! Ists@A I8 tisdaf oL dzdfil Bts o § |
HJWJjClstse, dets dzgj Mitsmtsedzr orvwedwis! d s
o jddydd shdets¢ o fCOLOdYrs HOILydS e,
LIsts?2 X4 G dzOoe j oy ts1Osip@sddsLS dte Splxddg lse 26 h d -
1148, dMfsd tejd o HoEY Byj &&Sd oj ddydd
Mo w L Odg m f§ smistetsy, dadtfj tsifn Isde@ss) dage@ds p dr 20 s dz:
sBl B&IE Oc dats s d tc tf dc@diigdvls, j da lslfibe d® sH gl € Mmdz
HOMz! dzgd 2h 2 JwOChbddzsBicbroddy PO dyd ¢ tc
mMeh jMlsoekzs hdr d&j stsHEs9 , Cslstster jJ kdyisdolOlsizj
dzj cOIsdodzr » HoMmdzj HMlsead?2 tls §tsWeo dzj dedW
Ho dd j dzwClsdhlxh j Misodgp I8 iR ' dzOH O Is toW HisdZ dzj H t
MHjtydoOsls da 1 WWJjClkdodetsy dMmff tsdz' L ts9 Odac

stosd3j fldctisedtg,H j dadz" 2 o f jttoats?2 cdzOo j OdzC
dL o j Misdz ~ fSHARBSHBO d d&j IssHse sB j Mt j-
H] O ¢ dzts M s d € tsalyd geda©fdrifH filso d2 Hj ¥ j S8 wfadak
fsCOL Oded W »n  diQfodrfsds@y dits d2dztsH Ols yd € s 19 1§ dzis6
ftoesmis' &3 stcOj Clsstedwdys ] BOdZs?2 Ctodo dL dats?
dimf sdz’ L so Oded § 3 f tod dzin § dzls g dz® BH W JI€kS dedf dggizts™
dej s toj Hjdzf dzdz" § d k" jMmise jdzdets f j toj d3j dzde'
Slsdzd ydzr = B©ls dkzdv dzj oW L ¢ HIOY Y O SYdesdy J i
MV stz dzdtetso Odz" yjdzd d L OHOyYd dMmmazmdsdelc
i d Mlsjddly Mls to O dijtsdgfrj H i Y §f Qdstisioded ¢ @ N X  Is §
zOo d ¢ OY fsldsdzt® ) dzf = tHOILyYds« On 1

] 5 oltstes? cEcdzOoj wWOMMBsIstej dz oty tetsf’
HodXYdlsy tzj 2 ydlsr e 0 hdrn  fsWodgddj yofml
dL dgd dzgj dedj oj dzduyuddz OCIsdodz = M tetsisdo dzj
ftswodzj dzdJ dzj dL o jMilsder = o tzp dzdf d3tsdfp dzlS dz
HOlydStse kodztser n D shshk v of@dftpddzdivis o B



13

BsH jaor Ps @iz dztc OB tsIsC O B ssHO ff sMistotsj ded W
] Z20yOdzj HOdets Isjtstejlsdyj MSsj GetsMdase Odad .
Hd@ERd ud M da MdMmlisj d3-H de@O dsddzsf § 5 clEs G ff € Hsn S
dzd dzj 2 dz" d3d d3j IstsH Od3q sBjMfj yde Ols tsB dzC
dzgj dzd dzj 2 dz" = MdMmlsj BOR. 1 0 e | 1 sEts
Hodydbkljtdzj 2 1 &8 o Gldzdyd) B d@GHEd i fiisEtse s
sBd M judoOrh jcets yotdhpsbldlyly tdas ads MisOH @ dzdz" d
HiWJjClsOds, ftoj HAzsy § dzO dztse OW ftesyj HizteC
ylzemlsedlsj dz dz § d dzj yzemlsedlsj dz' dzr j ¢
dL d3j dzi ded Vv o5 H OdePOdR JsdejsMe j L Zdz' IsOIsj EH Odzs
BOdzS 11, Stbtster 2 B M j ydoe Odydsts dsdhriizs § 15 5 €

vtej lg'd20o O ftsfmowh jdefp@® tste@L ti@edaslg L jO Mmdipls |
dmy sdz' L B9 @dadfi flas ©syj dzC d o j dzd ydale syl ddis)drg i
sls Mmatsdn dets di3d dzO© dz! dz' A L dzOyJ dzd 2 d h
sBlMmdztseo dzj dzdzr = f sV o dzj dzds fz3d3 Yo niizj € IstE alztsho tc J
slsdzdudd s dLojMmisdenl uf3is sisdrtsy | dets Misfgls gz
) f sB3EdsHsd ¥ d yd &6 o Gdzdz" d - d 2B] fiaseds@lssiCd301s d y
BsH jdyR Y R j dz€ Is ts fsLotsdzV j Is zd3d dz' h s
dHj delsdWw dscOydd HjwjSlstso o doiddisgordgjddd2d3 i
sBJj M Jjydls! dma 1+ WWjClsdodgz® toj OdzdL Dyds

v OC Y J o Istejtflsg jiHdziso gz@zsy d dnuf ds oA 1 dzie Dis 1
MstczS sztocdzs Bz Mddalsj L & dgj dzd dzj 2 dzr = fyd Mmisj d
2O Jjoets thdtse | defjdssgsiHr € tflsthibtcjsj L ©  fyJ |
Hsf sdzdzd Isj dzt dz" = MJcecdzOdzse dzjoawL 8C 9 L O
Csligf j deldtetseo Ols fsmdzj HMMlsedw o wodzw j &3 A
sBjMfjydoe Ow Is 5y dzlz © MlsOBddzdL Oyds H d dzC
ftsor Jjdtf sC OLOIsjdzj 2H & ®dyd FlsdzP? clOB sisT

lyjloveaOe?] ©OLtOBISOdz d&3j IssH  fd dzB gz C
5B dzOtlzyHdedizb d W d € Oyl HW p G B egff feclztf) @ tpdndiz Hem s -
dz0o d ¢ O ditsidipdstO y dz' = IH{O s Wi f§) @& o @@zdz" d iy tedzd L



14

Cddzj B3OS dpHplzse slsse  SCtdif dzj CMdtctse Odzd d
dr HOIYydS tso . RMy sdz' L W Cddzj 3OIsdyd MS dJ
dzd s toj HiJf DjtcdddB IsHodzW 5B dzOtelzy j dzedWw o 5L dzd € O
1tBr dz MW stcdgdtctso Odz B OdzS 1, { EHOjIsArdE Hesoh.
9" Wodzj dedW dzj d MY & Otsifcids e Hsdz s @ KiistatOMg s S Is dzts
BiYHE o) ddyddzOdzd §tsdzzyj dedz" = dzj oW L £
Mg dzOdz0n, YomskfOshdn k SCtdStjld & H
fsdiish 1 8 f§sdzkyj dzdzs?2 o HIMMjtelsOydd oRBOIs
ftotse j HY dadz" j dimMmdzj Hise Odad v , 1Is@ &BOtedy
sftcjHJddls', COCB2 Codbhgbti. HpPEYydEZmnigt
dzj H s iscOs@o@)j a dzsy j dzO M j yd Odz! dzOW RBsHJW d ¢
fftg sBtcOL 5o Odzd W zj s sitshHls O SHOBEE B
fsLotsdzY jIs te@@z gzd daf s'OL dzd Y f gz B @OGH Y j dz
f80L Odzd v n HOIyd¢tse ftesdLotsHdIlsmw sy  dz
Hist sSdzdzd Is§ dz! dz" | dzOB dz¢ H Ols j dzd , Cslsste’ |
dL dzOyodz: dz' oz dzO0B dz¥ H Ols j dzw o3d , dzts fMtsH j
o Cdzt yors hdj Mdcecilz0s2 dap@e j C ! dr@d 0O Is dzugj
tgg Odzd L Oydv wEHJEGEERYO dxie dzOtclz ¥ § dzd W ts 'dd BSHELd:
fs5COL @z22¢) Y & O Y fslalzdztO© ) dz' 5.0 &1 Otsdzt] sdzsc s f SH o
cfdisée d dmMfsdz! Lsoa Odzgdjd3 { Istsets tctsB 5Is O
dMmmdzj Hise Oded ¥ ,J tHifisdific ™ 6O BYf tesHidsipfrishf sk dg sl o d
Mddals j L d tcts o O daddir Is fig P ftfdss fizakry Hiffdsvoaddy jddjvC Ists o
) L OCdzs yj ded d W istcdslz dzd tets o O dz' tsfdzts o «
HgMMJ elsOyd sdedets? tOBKSISy, d MHJ &zZOdz" 5B SE
15 bj B HdAdMM] tels OMde@ Lz Bu@rs tsids],C tseo DStz <
o dOkyde 7 ) ZtedOdkzOn, @] ntsddjsdeizs TECaibD s8¢
dgdzH j SMdtcso Odzgdzr = ©® B OL OR2 SEO@lpudels @ dA®bd
ModHjlsjdzt Mse s EBmMkzHOteMmlse j dadats?2 toj ¢ d Ml
fsdztsy j ded™w HdMMJ elsOYd @ B34 6 Bz@GO s © detf Ky d 2
CtsdaW J to ] Tfudg ~t 659 ftheef tc ts o GABHcopus(d L ited) of Science.



15

LovofrRY ¥ Lrm{rdtl R Jruvl{rdl sriocr1 ¢
vt LR/ Tl RE T I RIRFIXLILRE
Vot ofrovtrfdlIRrRULBR 1V OIRLGARJWRUL U Or1 Im

roesyrgar frlfriam t{1JLuv]]

I dzOfylsswh jdpOB ezto i &Y sw L dzOydlsj dz' geBj
d My sdz' LaDLOgfWdzs dds b ffdzt®©y dzj dzedJ o " § H8ZAz85) o3
117 . ) =W odrjedzcRjj W j S lstso, o TSISC ar® ¢l G @ dzj Is
Ho dX dlsj dzj s lsf -tiztf &3d dz dz'dafaud dz@2 B BQ 3 gzj dBgS t=
f ¢ 0L @@d q& O fspdztOn @ds d{%asfo ¥ 4 dr fdgEzgy 13
ftod o sHipES ! fifls o fdadas stz © € Oy MK &6 o BH fizs Hzdzfl
S j tc OUL@L, dzd ydz' 5 Oo Oted,2 dgd k& PR B g 6 ¢ tgin s ts
tcsBtslstso .

{BMij {(t]H iy @ddiis@dE " jwzd v de@sBY sdaEshy Is-ddac
Mdflsjd HOY IsHBe, 72094, £1@ &. & Is[OEdfdjde AL S 6 b B2ER
jhjdds 1lsRod@l®Yd dMfsd Lo Oddj  d3j
HgOG dztsfls it f @tz G dOwEE ¥ j  dJHj dsdW d HOL
fsmdjHkzshddi Wstehkdtess Oded j &8 M j yd Odz' dzr R
fsL #6dz'00 Is s BORIf~UgiApvdls ! S O @ B @d dyls dsGdud
oMMl et otej d3j dzad Hdted { £t edxlafi@dzeAfE dsdfs ©

I { smXWwOodgp S tf ks s@®AzQdePL dzd fltigh A SH S
Mddas j L O MdMmisj & Wikdg yd s dzO dzhdets © 6 jsdadd ¢ dytt
HjWESfswodvdmdrtfitcjon j 2w 6 sfyw 5 shEs j
Csdzyj WEOBE ks sfv yj &d J LOHOES Chf
dzj cCstcj Ofad Mz j fhic & H dzO 1H &iD ty 3 flagiztidf © fiy df o HAEPiEEE]?
HjWE®ilsodydlsj vt d -fd@psdscooyy Siz@sO s yd S 08

1.l{BLtitc d OdzOdzdL djIstsHse HJOG detsMmisd to
sB dzOtclzy J dzdw d off twve alapidalfd'w d3g jiWs] € Ists
vt OHdydisdade” di3 MY tsfrytsieotsodiz U fisky E-ddad judpdy's d -



16

wodwjlsimpw MmMtse jteh j deMlsoatso Odzdj s n desdztse d 2
SIsHJ dzt dz" = 1 dzj d3d dzbfigdMIsPBESHY HdZDC B M Sdz
My & mfseds) ded Is 5 dzic gzt | 16gdafmizy Is | dz' datslg dz© g E3ted 6 I
9 bkfmdztse dw n dfccdBtsPER dzdi cHO HOJjIs Istej Bz
L WW jsCtdsts d3j fldcfcytsf,dzts?2 o tsL dgd € detso j ded v s igEfida
WodzW jIsfw  yj dztse | g MK B o diff ESBBR] f J tefE
fcHetslksaC ] d dzOMstets?2C ) Mdzsy dats? Isj = dzd € c

Il wegdls! ¢ OL Odadz | shde ¢ d d3ts y dzts L
ftcj HIMsOtelstsaldgr. IsyytilstsbBd [ Isd MisT HOH Is Istsdz
tcOB slssmMijisdsBldasj dz' dzf = + dzj d3d delstsea d § sH M
foLotsdzvs sHpW yOlRITKERCOSsNd] E)j ot otj 3w

(Y dsBH2cOH d yd tstietizh BFH sd3 € fotiseH" § "y jetad]
WEdzC ydsdzd 6 tsay@azdzip g Misg d3 tslso j IsMise j Wzelztir'@ fsis
dmf sdz L ts9 Odzd j Of f OtcOlsdzets?2 dL B " Ustg § dstinjlg d
mMd Mmis HdB f sdzdzd Is § dzt dz" - L dzy o3 dzlstso , o ff 5dzdz
smdzso dzr §J ,Jdzfdgj éelsdzw ¢ h dj MsateOdgW Is!  dztstc d3
fdzz yoj d50 6% b&ORERY tOMMdBEIls Gl dazlfsHR sk o
d misfjtay, H dzO L dzO yYsdglp' Rt dzf sezy # BB dRe X dis
i, ftoj Hf sdzOc O h 2 sis ¢ dz¥ yJ dzd J dzd d M tc
tOMytej Hjdjddjd3 et Ismids dzdgd ls yiHie sl siisg dz
1 HBMSOS s IsOCtSEe s fBHABHO WwWodw jlsyw dz
Csdzdyj Mo ©® Hody BggedesjcAs, z H B P jda¢ alzdl’j L
sctcOdzd ydo O0j Ismmw ftojHjdz' des HB{ zMmisd d3" d3d ¢
(B3OMMBse OB OtedIsde’ 3d, { daj e lsdAitmSddd d &k

¢ dz' Is j to dzOYstH o £iAs wlgs 3,  dzj Iz frisigs)y BdR| wigdify s 6 2 £  d
woo dzw jifladigietizi dzdnd Misj d3 HJOc dzsmisdtetseo Odzd v , i
sB dzOtclzy d o Ols oz f i C Oz HtsFyj MMy dz f ts
o" f sdzdzj dzdv tosBBISORd HtojHY dMOdeder = R M
ZOMmMlstswh jpdzw ey dzC d Isj - dzd yj MC 6 B s Mdth)is dz
dzj dMf tcOQo desMlsj 2 BsiclsSotsets tsBiSickzdE ®6dF vz



17

MdMmlsj BO@H 1 st sd MmdMmisj 3", $0O0& ftOo ddzs,
¢ ts dzls te ts dz tcOB sz dgeZsige tf 2O g ts Bffd]j
tsB dzOtc e iz dgd) f tc O o detsis d O B joc H Pstigiz@aiAx If tz dzdzv |
Bd ] o MY dz' .Issdtgts dFj t Uslstpsfyls § 3F  dzj o B56 gzl
ftcOo d dzWdzstiflyf sdzd tetso Odzd Vv SIsH j dzd dzr = 1 dzj o
Bsckzls or wo dzw s shde¢d o f 5C0OL Odzd W -
HodydIsjdzj?2 ttsBtslstse, BBEkzMddzse dzj dzdzr = § sV ¢
rdzv ted " jded W L Isxscet fif tetisdaedi i3y @B EZS Y o tsaiz® d
HJ OcG des il 16, 8b, Dfdzd ¢ BSlsster jo "WaLdolds dzwW GsC IsT o
tcOB tStisls H j dz4 alZj ABJ Wb & d sv o dzHded J € Is sk fyls Asdztyo.
dzd Mstslsgg siBoftso jHjdedd datstcdzOdz! dats dZlzetc(j tHid,
d34 Is s isdeS y d sHrOd® cddsfigdsfiB sdzy J h JietsC sdRBic®EHH t
Bl JHddv ] B J Codyjfydi? O0@O@R By HStd
ftocjHYf SdZOG Oj Is mMizh j Mis antf as@dsB jts o  dzjshif ety dz- j iz
fjtej Bj dede" = Msmisswddw MdMmisjdgr, BHdd dL
O Hteizjejd jd3OIs j d3OIsd yg ME ey | EOm Pdizdzz s o 0O dzOd
Clsts L otdzvdd'H jWE Eeigg ] H Mlso sds ftcj HJ &
L Ofgfstsmisj 2, MmehjMmsekshda BINHE dL BJ "]
2O dzj Sslsstesd3 ddelsj tco Odzy o tcj dzi dzd . ] tots
MsHjtey { O VAt B3 tetso Ofzd f ts diag pef L g dzv Isd §
14ovLCO HtjHMisOos dzv jiIs gy Uzdz tedd dzdnipln s t
dzj SBlstster d3d WEzdzeS ydqw dsd, L Ooadmwhddd tsils, {4
d of nSHBWPgdMd Bshisd s dslstsdgtPe Hflds fdsdgitslg /o
festewWHEsS d Wttdiddtotso Ols! yfdt g C6@] ¢ Oz ff
[77 d dzd § tsdzd 3 j dedz" H2® Offsts te sy CdzCdz Istsdz € 58 YO
Mtsmistsw dzdw dodzd dzj Stslststets? 1LyAZFBNPHd o j S Istst
1 O3 dats?2 L OHONYJ 2V endfrdgslg fig W d Ezefn Idsf2jwdjedidmils d
HsMisdc O] Ismw LO MmMuyvyl odnpwjdedwy se Mmde dzd
sfdmr e0j dds?2 M Jyqdqodz des?2 BOIstcd ygJ 2. J
Mddzlsj L O 11 d fBHARtHO ¢ or Bttelz dB@OIsted yr



18

odHO Tmddz ster  JIBAZBOMP d OMdBYIstsisdyd
dzO B dzt H @ lezif dzdlzO@ dzt H Ols j dzd, 28, 80, 180G, KO | tc O)

[ dztse (4 dL o j Misdzrjz dz€ wgg ts tz@ tr'd d2ts @ias i ls d to
d mt dede'hLdWjd dz¥ Ist® dzdz C9&@9, 121, 122, 143, f tod HdzOL daC
Bl jSIstsHPdMm’ o O &3" = dzd dzj 2 dz" B iOts1) dgOfls {f dzd
gizj st hddzdd R OtOCIsjtc cOkzMMsea © Bj dzsets N k2o
mMowrLd 1OCdr Wddz stctse dzj sBrtHd®Bs tsBJ MY
dzj owiLSCd, vybt btejBlkzjls tjhjddv ¢ o0t dsQy
Bj StSHT dzd BEVGhiZjIsC Is & o dzts g sdz L s Odz'
HdOcG dzsfisd tetso Odzd W 1t sfdMmr e 0 &3 -
HdWW Jte dzyd Odz! dzr d3d EZtcOo9 dzj dzd W d3( .

I o8 ¢§odishi & W ddedind ds S izifded] L
o W o dzalpdn€ sdz! € d A HijWjGClstse dz0 ©Ofaigtye jd3j (
o' atsHdzr i3d Md ¢ dzO dzO dzd CtdsstEig) ISHsyQ Isdf , o] Gjlsts d316 1B Y
o Bl jCIsj Hd OcG dztsisd tetseo Odzad W HjWJjGClIlstse
5B dztso MW Msiindzy Hise Ols§ dzt dzesfisd W ddz SO s Od
Bjdztets hEzd0¢ts n @ida@cHlg Wiggdidsdgts s dzedwv, O IsOF
dL d3j dzad dzd¥ C o OtcdOydtsdzaz®MIs RS tsdfizig”  bsq det
Sfted i ddls! ¢ O5jolp ks diad) clorEs iy defirly J3BR &H ¢
By sB M judls! tyjdShk dLdjda ded?2 ¢ OttOd3]
shdest o 8COLOdYrs dr HOIydStse, tsBEMC

Il tOB[BI AN tOMMBsIstej des  f toed d3j dzj dzd gz' Isitd
s Odz3@d® B dzOtelz ¥ § dad W HJwJ‘ilstE]@lsfa@iEBHJ'Gﬁ@@ds@u
dz dzd dzj 2 dzg" d&3d H AW W j t6j doyd @dylfdsdaizd [z} pstisCpeisy
ftcj Ho Otcd lsizjs@z' Gttt dzj O L OQd IsOC ¥ J t]’teq’deq’>
CcoOtedOydtsdzdesets kZtcOodzgj dzgdWw Hdzv i tej HJ dz,
BOItcd y"r tBtcQ@lsdzt B didp YcEh) J dz® &z Gelas Elg! Is s dz
S lsdBOd dsmis! ,  dists diz UDOiEY ted & €406 &sMis d u
W ddzt.ste O

] tcOB 82s105, 1165124,142, 149 s MOdzr RBjIssH' H




19

tOL dzd tpdgedslstsls j S ipd MEMMBHEd L s hdj t©OMh dts
S OdzAzQdED . sdzd o tistidfigsdzlsizsteds o O dz' zO B dz0tclz
SHdsydzr = d3d Hdzj dzdets g dgv s h dafmw H Wi CIlstse

stesdzy d Oc desmisd yd m& d = Wddzt stets o s Odzdz0O ¢
s toc s v Isshipezisdz@zO B dz¥ H Ols j dzj[@, 28, 304 76296, ©19)] @1Otc d y
SBicOldsRC Qo O@uady 8" B dis@CIspase ' By 2 vuddel
dzO B dzt H Qjgfdig R sjerndHO ¢ dzts M s d O ofi@umify b | Sdas| t dgjr2
~nOLOS s affdntt Qadzple®n dz' i3 § e Mneglsds W o dzv j Isfy
fsLotdYsls M dsyyLddite odylsds” Jr \HdW W § tej dzyd Oc
ddzd 8 " d Bd  fdsiteds'HMSLC, yd &3 Mtstslse jlslsolze
Hd Oc¢ dets s d tedsteyQidgiiytste dzd ez Is tsyj dzeC 2 Istsdz’ € s
Memistswddw ddzd ded Clstets? W6z 489, 48] dpfy ~CsHE
Bl J SO, vyl Mkh jmlse j dzdets BB dzj G YOjIs to] C

Il dOmistswh jj otejdd dL o j Misdets IsBE IS 3 dz HS
sBl jSlstwof dMr 9 Oj " A dzj dzd dzj 2 dz' o3q HdWW j te
fsmistsw dedz" B3 tH@ig @dpidRiclOEids e  sMistetsj ded v |
dej dzd dzgj 2 dzg" = HJdZOB] ud MSdna MdMmisJ dFf MBS gzezs
HAWWj o) ded d Gdgy iz wHRERG [ B @izl gz¢ \PH, 226 147].
LEOL Odedz § BB StSHT fsLotsdzV e s f sdzlz yd Is
HJOGdtsmMisdtetses OdzdwW d d3d dzd &30 dz! dzz¥ twWOL d3§ ted
HBo tsdz! dzs Mdzsy dg' =« OdOZJIsdui MSdr Htoj 5B e
20 f0ClsdS .

Il tsldduyd] sisd dzddd dzisygq§dHl7, 20,687 dejs He O tc O dzk
d3d dzd 3O dz! dzts?2 tOL o3 edetsmisd 1, dets fetsyd HE
ftesmisO, Yométsd ¢z JhY §dadOEgdpls telts] jdegssagn j
1 Is Bt tsH » 5 H @ dzPdd EfiYd ¢ dzO dz , dBissEYWUsS dz it § h dets 5
sSsdz? Cts WOSCIs oL dzd ¢ detso § dzd W § tsHoEl Qogj datsif Is-d te
sl j Wu@r MY smsed tsyjdde Ols! dL d3j dzjfdmid
fswodd gifj Clstso .

[ dzv o' Wipte(iegd) ¢ s dz! LUISs & jfiy § s 20 B3dzig & 1



20

fSHOBHO &y jls B! f)6&8gs | isetORy iz @ ds
dzj oW L HS jLEzdz O] EZBOQP&OY OGEY M j YIEEG
HOIyd S Gsls { gzdz! foiste@iislstic @ &1 @ ¢ dzs Mis.d to t$ of @ decbizag
otsLdedCh j2 CBoBdeStejlsdets?2 dzj dMmftcOo dhismk ¢ d3tsh
BOIstcd yr ) dlzhisdasidgp s Gfpts@ls o j Isisa zs Is o t5LONRBES
Mistctstzf ow L COdB, G jdzi tod ol jigizdzs dzpPs ds B8 @1sI dz
dL s fzdzts G ts B OdzS O ykzemlsedlsj dzj dz2 ¢
Msslse jlsMmisakze h j2 MlstesCd d Mmistsdze g0 e fmflsHodz@
dL o j Misder J { totsy JsHplEaaizC fipd dplg j LHOS 9 tsdz! dgts ) dzEe
COyd mMlse j dgdzts o7 W o dzw Is h die®E d D tsdzBB sdzr ~¢
otsLddCOshdr HJjWjSCkse d hdes¢ o f6CC
f OtcOd3j stetso lHiBEY BB pdF 2 desdzd dzOdz' dzr = L dzO0y g

stetsd3j dgQfplsatsw M jj otej B Wdsicaky fiplsdz'O dadf Oz
shdeso j Mistsisdatsh JEGER | J HOPERASLO IS[df ~ W e3fiHsTEH
CtesdBsL HEsMIs! f sdzEyOjd3 MdMmilsj &3 HJOG dzesfls
f s dzlz ysftésy B Iz jmds'tsdls dets j dzgdw  Hdzw 5B jCIsts9,
dzd dzd dzj 2 dz' d3d HdW W J toj dayd Odz! dzr o3 [z tc @9 dzj
dmf sdz' L so Odzed® fted o thoddejtsd@d do HY 8 g © Us Bded
SlsC dztsdzj dzd 2 1Ot Od3j Istets o

sO0Cdd3 sBtOL sd3, { teg HdnjspjdEj=ads 02 HBOGtaL
fsCOL OdB,dzdimjlstf sLotsdzwv e ls tsBJ M j ydls! COYJ
HjWjClktso gavBodydlsHOLYdSOR 11, s d i)
HAWW jtej dzyd Odz! dg" d3d bkteOodej dedWw asd M  J tod d3d

12({BLtstc d OdzOdzdL djlstsHise gHY telsdW d¢

g 2 yodmny tctsmis tc Odzy dzdz’ B3 tolfj 1+ Alag Hits{dsH jSF j &zdf
weodzv jIsfpw dMmy sdz' L tisej DEzQP, 142] 13Fc Wldzd1 = off) jIs t5 f
OHOfIsdedzr » Mjilsji?2 d MmJjd9sj108. s dggdlsus HIS € B2 ts Ld
5§t H§ @BUgzl tzd dzjHdddzCd3d WnidhfrfiseyRds tefpf s L dzd & deats o
Hy Wi S IsBoG®O&tdjtedpoO Isv o dzjjddzdds) tzj dgdj H sMIs OIs ¢ t5 ¢



21

fSHAaBHB WwWodzw jlIlsfmw dzj 5B -~ Sdsdedse s fds ] H €
SBlzUj ddw " HJesdatz MY sdd 1 sOOAEOf tgd d&3j dad
Mydydodz dzF ~ s hBima™o HFNY Sdbeste” | doj o

[ ekl Jf SHRBHBdG ¢ tyj dzf j 94 dzd yddz HJ R
sjrddyj MSdr MmMdMmisjd s dr desdzd dzOdz' dzr =
dmfsdz L 2] d&3" % o dx'OjslfifC s Mt s dA0 L1Ts 840430 59, 1¥R ¢
sfdmr a0 &3 = HAWW J te] dzyd Odz! dz? d3df tc s G Q Claffad
1Y WWjSCIsdodes M sdz Lz lsw dz0 fcOSIsd¢C J
HiWJiSClktse, O OCYJ]  tMmistet jlas107). sl K d2ts fipliz Gls
W dzW j swdzABBIs j da®lsd y4 MEzs¥ dBsH § dz! sl § Bfs
Mdzz y@Q@ ¢ dzOH ' dc@ HIsw 6 tc O ded Yy P it dzts s d Istcj B
o’ f cdzdzgw dzsfy! IsOSC dzOL ' 9 O] 3B plsizfguzico g j Mt
WOLBear j] CttstcHd dzOIs™ H d O dzts frpls' dieslzdpvdgsis ity tsHe
slIsC dztsdzj dedvw § QO3] Istetseo, HEsdydzr dL d&3j tew Is
Mo toj d3jldgdaiz oMicHO oL @B dats. s toe s d3d
HdOG dzts i Ig 6§ Inds gg Bfialzd dzd 3O dz! dzsBd W BL o  dn~ §J
WEZzdeC ydd daj Huztzgzgz? di3jfls'dzs Mse M f sdztsy d
yomis!: s, ylsts Mmaoztsy daBdziE Ot ais b deEdaBlpd d3t dzvis
o MidraL © j Misdz" A ltaDdEstcls®ds v  iz0 dzds fifdzts dxfEimin HEj i
Bl j SIsso HJOddzts ffilsdd jteHsts oO@s] jwdz! dzts, dzj d3di3f Hz' '
tcOL Bjpdabids | &I ysts L Otezudaw jIs dr fde®¢
Bstelsso " xf. ¢ 1|

RLoOjMisdz j Hiselmsidz] ddsh dg sl yaf dff s¢ OL Od
dimYf sdz Lk ad@e s dzd M’ f tod B dzd 47] iz ip J Helg =" Iy
Motsj?2 tjOdzdL Oydd f¢smistetsj dzadw™ dzOB dz HOIlsj
dHj delsdW dydtelzj 3" » H OIB4 ¢ say)j dusg jdfy jteets fiidls
f ¢ 0L Odz, Yylsts dmftsdzt L tseo Odzad J mMizh j Mlse iz
L OlstclzH dzd Is j dz' dzts, H tisa Sdz! disdzdce tesdggsiLlsi C 28 Mls
fteOC sy MEB2 tj OdzdL Oydj?2 dzO Btstclssor n ¢

[ dz¥ S plJddddf @dzOd3] steise  Hodfty I I b dzg3d dadf I3 -



22

dL o j MdgddssH dzOd d3j dz' "100A136 b CoractdCidsctsisicys [ Is telzD) «
smdkd josh jdaflazOtcd L 5o Odzgdz" = BS\HEFG dag Bd HBYQ L]
L WWJ CSlsdeszzdids Hdzw fftcjHjdzj dzdY ff OtcOd3j Ists
oBLBEYdE 9 twjJHEdRr Mz yow ..

1.3 ¢ dzOdzd L dgjfridseaOxpjsderid?) H Els o ] & ¥ endr jv discfiefls
gL d3j & @GEOd3j stcso ttsB BIsso

gJ2yofm dL o j Mis dzts dzj M sdz? Cts5 ki O & Hzfs ¢
L WWiClsdoeadeg » ftod f&BWio dzp de@dedu j W €t f138) dzc
fsCOL" 90jIs, ybt Mmkzh jmMseokzs hdj d&jbsHT &
[102, 127, 12B tted j desdtotso Odz0 &0 W sttddtetse Odzd j
dzj yzo mlse dlsj dz' dzsfls C obLAddCOshdd HJW,
silsC dzsdzj dzd 2 f ©de@lszjj Isdpdstsp Off f sdi3sh ! 8 1 IsdnA
dqd3j s Is Mmdztsy dzlz ® ftecOCIsdyj ME s toj OdzdL Oy
1 WWjClsdodzg Ibisdzr €5 HdzW BOdZsets Ctsdzd yj Mmise

[ JIstsHT 9 Iststc B3 34,668,403 1283p, 133, 144 tshdatse O
Wistedsd totso Odzd d My j ydOdz dzr = . E{[tcd@p dzwcf ff) it
dHJ dzs Pydpsj dzd uddz tsh de s o B PGk stetso
tcj Odz' dzsdz d3OMbh. la @Ee 3] & 1Bl 1038 @addzw ¢ P dj fMmd ¢ dzO
CGOtOdzlsdtetso Odzdzs M~ tcOdzV Is! tc OBt Is t)flg OB fff Hz
0Oy dzj 2N d8 S O®OCkjtedmisdS +Isdrn . fpdShPs.jQiizd
B3 ssOMIs s off ftaxjddeiz jdzd d3" d 1 WWJjCIlsde dz H (
oLddCOshdas o 1t

J dZOMmistswh j j otcj 3w dL o j Misdzs dzj MC sdz
Coif j dZf8fdzg HMiso d2 a ¥ b 0dz0 afdc- 1 dzts iz
HOIsyd ¢[ZL756,68,6PR AOdz0Odzd L §f sC &BQdg jwiste Osded €
tcjhjdedj LOHOY HJdOsdeste B Otkd ™ tcd ) (Ho o
f zsmMC sisd ) BOds?2 MCtstsfis: ¢. Clsts (e v L
dzd dzd dzj 2 dz" = Hd dz2O0dsd yj MSdr d@sHjdzj 2 1 ¢,
fih jMmise j dzdzts ¢ j toj o3)j A g sf P OW] Hs™ o dzj dzq ®



23

dzj o v tstEREJtelz j &3 = dzOB dz6 HOIsj d&zZv 3, H O J { te

RLO®JMisjd &jIstsH & 5By, dzj i tindfreus@izClgzd~¢ Oty ip o
HOlydGfige d MY sdz' d Hod@iEedizOl sHnFal. 1 5 1 sls
fesLotsdzvjls btd ¢t EklstsydzW-t6dq dztf is@ OdzOkzd W O Ist
ftoj Hf S5dzOCG Og Isd AzOfIH AW O dzd W 7 . sh dBSYdz" = HO

razv Sl j dhoydd f§ smdzpx sy §f 2 Cols tifatsords) C
otcj d3W dzO y O dzts fny 1 dzj if§ tfisteizz: C Lifte s Bdd sidgds L tc O o dzj
f § oo ts dlftdds dzts My BdRw dzOMiste O o O "  § MW M Misj o3
[ Mdztso dzts 2 sk fifddEddnjlsly s w o dzw j Isfpw dzOdzd yd J
CslytsB d&ZOH O] Is L OH Odzdz" d3qd H d dzOs3 twjj HE dfedz0
HqdzORd Sz o Mff 2 YA W § MdMmisd &3¥  dzO" dzd
dzOL § d3dzts 2 , IsO¢ d o i s HB4, S1D4z12B |, to SBBEjIShls
COyd Mmlse j dzdets] EZftwOQodzj dzdy twtsBBISOdRRd M s
dqHj dzIsdWdSOoydd f OtctOdzj Istetse, B Iz f§dzp asti@isdzdd
sO¢dr MdMmis]dg fifEededizuidls I M syYyOMmistsis dzr =
M O d3ts dz0 M Is =R IdiED U T b § #20 o Uy dads 6315 § daAM®fydzd H )l
oL dzgd RO Isstesdzd IsE s, ftcd ttOB®ls] Is
syj dz2C 0 iIsC dztsdzj dzd 2 f OtcOd3j Istets o tsls o tsc
fswedzjdzdd Ctdlsdud M dfredOy & Olsiasial (d2Mstd d d
wWestedzg" n YJtfj2 1 dzj ClstesH o d e Olsdpjdrjdkd = ffdsty dgjd
o OdzOr Ho G Olsy g o jddyls df tshiysmtisdptac)] Sl ded J
Clsd fydimis i d3r dzf ftLesdwsls Eydlsr o Ols! 9 s
HOyy §tse

s s o lststcts i3z IS sty |Is dsdsaisls Bp@ds Isidd, j111, [113]
OH Of Isjdrpfpls’j d3te ffdf Bz h j Misle tistep Azv j syw  d=  HisMls
tetsB OfMmisdatsmis! ¢ dzj sY to jsBj el dzdzsro d3 ziff &tOG @lzlsizg
sfizh j Misy tev gzif fipd Otcdf3stEy @aadc c O ud MHP s df Ldse
i tcts fls tc Oy Isl @ dRdt. dzd

slstc jdgsAftsIs C OL skMmlss2 yder - i dgtisfiodfsisly tdzs
fjtoj d3j dedes? MlstckzClskztots?2 . 1 teldidgjotedro jaig daf Mth



24

[73, 114, 13} 1 j H MOl 8¢ ¥ BY&* WA jnsirer o kd, 1
OB lstsMmf sMtse datsiisd Md sty fip of jotey jdgl dmdetsCRY
f OtOBsBicHE s0O ki ddfodesjjdeddc s sw ) EZyj bt
Ccd OtcOBizdy @¥ isttsH j 2lsadj Mmdmlsj dsr .
slsfkzlsmsodd HjWjClkttes BkHbkl Wsttddtets O’ |
bojddo@isf dzdlskvbk Wsteddtk,j dr @ mdcdOdss
Mz Hs9 Ols @Y e Ai3W M@d s sdzd dgdzts 2 OB SIS

rdzv Mmbosdddt Oydd HH&ZOB]R] FET -~ f hdF dzhn
f OOk stetso o daBplsysly N g Y bde'j 1Yo Qlds thpw  fifdlLc
s U50,52.1 shizh j Mise kz¥ Mfdgdzzeysjudzdz” § M § s d3tsdzd ©
budlsr 90 ls sl G8E@BOKRIT ftedosHOR, O kOC
HOIsydf ¢ zisfg € tstg dMdsON j dzedw o ASHdZr n. 9 Odzse H

I tjLifrcc®OBy j dzdz’ BC QuiDdizd L yl§s oo dHE e
tj OdkzdL Oydd HodzyoOjd = LOSEdss bkftwOsd
Bisdz h ddzmlsats dL tOMmBslste] dzdz’ & &) stsH 59
dimf sdz’ L so Odzs  §ted fyef dalf)df U JxliyfipCeiisifiBisEridz) H i L
HyWiE®isody B[] dzOe d ¢ { dzts ety dz"r &3 tH Ols yd ¢

14) sMisOdzetso O L OHOYd dMmMmdzj Hiso C
Kjdz2s HdMMjtelsOyd cdztk®L c®OBSEO Wasdzv § Is
zj cSCBtej OdzdL 2 d&3" 7 MdMmMilsj d@3 tsB dgOtelzy j dedwW- H
fddtslsOoyd »~ IHQBUGT®G HJ dzj ded™V o dzd yd dz
Hod)ydlsjdzj?2 Bls MmMotsdnrm desd3dd dzOdz’ dz" = L dzOY,
Fecdzser i MOistotMmMisj?2 o0dkztse # afdopshl®)dz T df
sB k2 Mmdztso dzj dzdz = HiWjCSlOodd, O OS] tednls
fsweodzj dgdW Lt Isdrn HJWJjCltso.
[ dzv HtsMisdy j ddvy E¢C OL Odidusj?H dpQtedf2fls @fpwH @
MstczSC sztc® Ctlstster A.  8COL OdzO dzO tedfm. 1. 1
RL MdmM odHdats, ylsts o tOBSlIs] fftoj HBZOGI
Hodxydlsg dzj 2 d -fod@iptdscCOiff 5-dzdasOls yd s s 11,



25

Bl jHddzdIs! BHdzddz sBhdd3 f BHREBHBA, tj Odz
Hd*MisteOdzj dedw  sfydzjHHifflg eLdsxs off sW o dzj dad W
DNorwodzjdedj oBBLAEJECOshdrn HJWJjClstsoa o t
sy j dzC O o jdzdyddz slsC dztsdzj dz2d?2 f OtcOd3j Ist
d shdes¢ o fsCOLOdYn HOIByYydSse, B IzMdzt
)W s tc dzaf ®dzd His sdzdzd Is j dz@ dz" - ZftcOo
B4 MY J U jdhoyds §tsihdjHMmiseod? oL dad¢

1t
v v
: 1 OO0 d ¢ Oy tdetizts O d
redxdlsdaed 1t HOUdSd 1t
v v

[ jlstsH fMddesjL O BA| [ JjlstsH fMmddesgjiL OH dz
or wodzjdgdV HiWiClt orf woda daffwjdasd¥ S Oyd
f OtcOd3j steso, fwygl ojdduydd shdetst |9

HodY dlIlsj dzvw A d® o d ¢ O yif] dsdizgds®  dF
Il HOLQd §dz® M dets @ §
[ jlstn dnjdsduds o dmf stz Odedw™ € d dzj (3OIs d 1

f OtOBj stetso ) 59 BBHJ dzj 2 1 ¢
fsmistetsj dzdzr = dzO M
RtSH 1 dzi 2 HodX dIs

v

-

q
<

sE®RYJj zhoydw ¢ shdj sl j dhoydwy or Ve dzjc
dL o) dzgj dzd 2 § Ote Ok Is|| dHjdesdW dydtetse Odgde n
Mujls Y tste dsftdctists doode(ls | fsCOLOdzd" 2 HAlyd¢

bftcOodws hdrn oL

[ dMiz desé s &z Udsjz sty dsdxBmidLim s faksi Is & O gefs dpdzy HEds o
f 5W o day jlapdIst

1 j tco OV demdAddf' Qdiz jlsdssidsotg tsd | dzlsd tetso O dzO o
Mmdmisydglz mis tc Odyfj witgfdz) H A& d Tdsmoe 3 BY ©dzl dzOY O dz
i dzO dzd tefilptg UsHO@) st mistctsj dzdw B OdzS s 1  H dzw
s dYdezOdBBd yj MEtsets fBHABHO. J L Istsd3 B OC



26

Mstetsd Is+ Mmw fs Mfjydodz dzs? dzts o 52 ftotsy
ykzemlseodlsj dz dz" o3 ¢ sf tcj HJ dzj dzdzets B3z dzO B
dzj yzomlseadlsjy dz' dz" d@s ¢ tMlsOdz' dz@ d@3. ClsBsomPn
dzOB dz¥ H Ols j dzj B B jf fitstiL jo uscfits('ls t§B daO tadopdiidgy nls f s
Bdescdr HjWJjSCIlstsa. 9 Hodydlsjdva 1t
1 smdzy HEGBEREEBO B' IS o 0 j dZOd L Sis@dAddizz

f OtcOd3j stetso H p s d Ismjodxjd2n dzts d3d dzO dz! dz" n L O
f8C0OL Odzed W - d Rz @ IslatpifrCtisag @ fmissB Z Mdztso dzj dzdz" =
or Wz dzgdz" = HJ WijdEVIsRBoastsets BRkHjIs MtsLHOdz d3j Is
1 1e, Mmddadsj L delzj dg e s dzOdzdistsFidgtsiodiy d to B3 @)glade"
HodYdIsd dzjyddIsr e Os h d7 Issdzr ¢t tcOdzjJ o7 wWo
H s dzy figalad Aind'ls Mdzsy dzs s ff tc OF) Hfgfdufy St 1 OB HP d
dmf csdz? L isaf@dzed j & BBtclssor o CJ[] tBBlIstse.

J L O¢ dz¥Hydgtdbsyflsdic O digj dEdMs d o dz" = f tsfydzd H Mis o d
HjWJjGCIlstse ) Ho thy dfistgdgryha ¢ 1 dL o j M idCetBelaH | K
fnd dzls j L dusssip OSas st W stocdzsdtetso Odzed  H i 5 dzdzd
oLHj2MIsead?2 BEkHEIS Eydlsr e Ol! t©Odzj j { tsdzt
SIsC dzsdzj dzd ? ff Otc O d3d Isdcidzis d3¢ dz@ oz dz') dzj 2 dz@1gJ &
f sCORO@GEYd < 8BoME wlils

dzv  ted " j dzd Wo Wit cigeis Jf dzff) © iy dzgl H HnJsto H B Is
dzOo d ¢ O f(slddsdztO  dz" = 1 OB Y ) % @&z Isfpt § dxdz"ls tsalz® ¢
Cddzj BOIdud M ¢~ BeEp st | doj MBHJ )Y C
dzj sftcj Hjdzjdagdzg" 7 S WWdydj destse, des fted
HodxJddw o fJjtej g dedze” §, dL d3j W jd3" j dzOo
sOCtsets fBHABHO BEHjJI ftoshistslsO ©j OdzdL
f sfmdzj HeflsvoeddRY j d3Fr = Hj W jSIsse o Emdazsedwr d
fjtoj &3 dedzsisd  OtcOdRj stetso tsCtoly O h j 2 Mmtej

lted 1l ML HOdzde” 2 Mdpthyda' i  dgjmidstict igajaiagiby )
f swWodwe HAWfg'C ds tsodzO o d G-O 1 dzts bz dz' - H CBldzipt ¢
fMtsH j oy Ols Is to d sMhdzatse dzr = 1 s0Of O. 10 ¢4



27

Cddzj Z3Osm[lErds MtsL HHCOOEB dgOItc iz  j dad Vv o tsL dad) SO N0
Bzukzls {tMmistctsj dz H s tsdzdzd Is js ag@zds yi§ dzdz@ gj ddzd)
shdetsS o fsCOLOddwas B®Y IS B Eis\@jdede dj¢ 9
sh demBH B tsi'Odedzy Y stedsdtetso Odgd Y H 51 ts dzdz
COROEZOR EZftcOodzj dzdv 1t, cGOtOdzsdteclzys h drn t

] sfdzj HiS9 Olsj dz' dzts§ o] Ny telatfytsiasy findyf ftsddsd-
SBfossH D&EHMddzls j L & dzj ¢ € tstclf ©ldzd © dz jsdigdiz§ H s &
i tswo dzp gz ¥ ¢ Isitad y &f Bdj dzdzOo d ¢-@ U dzts ety dz" @Rl f Ols
fsLotdvenhdn kg SdapgdlS ydsddtctse Oded § § wdls
otsL dzd € dzts o j dzdifs mHo W' @ s tizp 20QC I ted Misd & d o
ftej Hy dzOR



28

2t o1t o1 fuvsd frudlreo Ifevtfr1RC 1O

FROLVJuvRrRY["HSRM VO Or v fre rfc Jit

IF3acdJrirec reoarselfrrtrire Yot dfruot {)
rdrReropfem Yrlfriam tJ1Juvd]

J 1 Ists?2 @6 dzOo j , 9 MmMtsslse jlsMmilseo dd LMOH®SH
HdMmMJ elsOydd ( Md3. tcd m. 1. 1), stGefdmB Oflsy
s j tOls by dgwalry dzd v dH j iy X dstsodjtcd@dfiRiddsts tsdets di3d dzO
L dzOyj ozd 2H 0 d 3 d Is j dzttz® y Oldzj tcOMmMdstsis to j dz' 9 &
BOIs § B3OIsd yd MCidlmdrraidx d leizjj &z 2, Eudls™ o ©¢ " dn
OCIsdodeg' » MBftslsdodzj dzd?2 wSEtsteds =~ yYd g2
O BLHJ2MIsd Y o dial ¢ 9 AHsQIOY OWUas[sr k6 dzso T
otdQ dzgddvno " "ntsHdzr = 9 Odztse . g dMmf tsdzef L tsas@dfc
HJdzOBd yj MS sets EpsletEmsHPsMseE Odiafv B OdzC O |
f L otdPddd) 2 d" &i3d d3j Is tsci @3] Wig ECalgO tinizy) | M Is ¢
dz dzd dzj 2 dz' -~ [ diAQE jsdsds~dzd U d J 5l d BidpfdsDedisioyg f
f SHABEBYH &S @EsaDwY { tcisdyQ ¢i dztsiPls df tdsts 89 Gsders e ts ( |
BOMY | ,SH dzs o to | Wi dzfigls o  IsG sz agdatsaffddt W j CIstso
L OC dz¢ 4 ded d dxO'lstf) myRdgidamty f) bzt Bfipte 10w dzdz" = 11 ,
Cshtstoses fswlOs8 szt BndzSigls: L YW j Cisdo dz

21f Olj BOIsdud MSdj dBsH ] dzd, HBWYIE sy @)D d jo tsif
HjWjClktso

CCMf &z OlOYydw 1t §&8SOLT 9 0j lsqoH aydwsd 4 j
9" L' 9o Ol JoEgdey def OtcOd3j stetso tsls  dats d3d dzO dz! dz
o dMitsd Lzjd T MOHIROLdrceEgds € L dzOydls
ssydzeldd j dzf &5 Y tesMmistcOdzMmise j dedz” d3 IsteOj C Ists
dizdh O jf 95 j 6] H Bt E B )58 N iafdy s L etz sds H
Mddalsjit © Hdzw  orevo dzgj @y des s d3OMN ls GHEjj W j £ tis,
ftcjHo Oted lsj dz' fdsts igsdrjorsle Phs @ ksyde j  BEIS]



29

Hod)ydlsJ tgyglsr o0 h dj ofmj yYOMmMIss otsL dzd ¢ OB F

l 1t tsB' Yydats d frirfwist delz jL Sizlss tdsts | o ff t5 iPlistg vdalzdzts G ¢
dzj LOoadMmMddidse s otLBEYHJdY dddt shsstfcasmidstyw
HOIQM®HGc izt C stg @ Mmdse tc O jdbdrwr 5 modésdaH O Is y d 1€ U
" wCttds F[R7R88 . 1 tlsdn HodyHtswaardzpsL o

1) His%9g C B OGrgd WEmd ¢ stg®Mmisf tod &EH W W o dzj
f smissidddd ¢ J tedsdsidstfdzo o drn § 55 OL Odzd v

2) dLB' sswWds@®@FH o d G Ols § dzw dtzch d Is O & @sokc
fted o swW» "L d3y difzisdizf] dzORz/daf2 R4 dif C Is tf AU i€ IS Y o ©
Y &ZO o jddiud dz

3) f W alzj deof ) » BH 02" ~ o O dz@} d L 6 oFdepisiits jiz |
d3ts dzJ rdéls dzL H j R0fl6 o

g4 BEZyJjbtsdd 1 Isdr HJWJjSlkse COYH'™2 tlsH,
MdMmilsd d3s2 HdWWJjted dzydO&B8ler = ktwOodzj dzd2 o C

[}

0--w 0l 0-0

b b b
) ) (2.1)
Q.. Y Y. O Q
W o -—wW O —— W O —002
U v U
cH J
b--® 60 O i 06O Wos § ———,
i iQees A,
R Owo — —,
(2.2)

A Ow 6 Owo %,

0- 0 ] i QeEo
t ohj Mdz@@o [ Qa:o K
M hEzReEo | Qo A



30

@w 1 0 dw OCo i §jtj d3j dedz’ § Higts/frylstisVpcaafivo ~ tsH dat
dzO§ tow U idgddgH, 2 € Is d o dzts i IS'QT Qg A WY of § dsjodals. Wt .Is;
Cmi WWdydjdels bkfddzj ddw @ fij gt I Wogy o g5 ezs dzts
B BOCSL WWdydj dzls o wh © §chipS skstsjndzgd v ; f j to
5Ctelzy 05 h j2  aoHEdSshsfEls dfitgdg dzQs d Of i
G dHtHJ dzO d3dey st dste d o 4f fig Jofdls OF @6 H te 5 H d dzO d3c
fc5f©c0oC 0O dO 'O OcseBEUZB®&dE! YW dydj dzls 6 dits ks,
Ci WWdydjdes oEscgjazs@os §aeb®Y fgdj dzls, 2Ot
P dz' " jdedj GsHI j dsdes? Mdidsd 16 3EdRJ &8 Gy
ftesWddz dzf » (BlBf teslsdzgiipls O; ¢ tolz y OF INfjd2ts hyQfn
HdMEC O ® diddisszj dzls ddgj eydd otOh O h dafmw 1y
ftoedmMtsd Hd dzgj dzdzsc 5 B A3 dzls OB & dejztcig datf | Y 6 & tizh
D--0 i Bsdsj dzls dz® o Odzz Hodydlsj v ls oL Qg dst
Nd¥fiomf sdiseOIsj dz' dzr §J  J tej d3d dzdz” § .

lted Mmddasdtd r1 M dwidszD dadoejshdifgadsplsdfiEs
btcOo dAR. A sefdpts j § § BBt ydesds o dH j

w0 0w 0060 %wo6,0 0OQO,

wo ~wo +0] o0, (23)

GHQNY 1T BOltedyO® HJdAdOBdmg 6F d;Bo0p ddts ifiglg ek Is ts
mMsmls swardy i i3OIs toff l5®dzB j Y Cs1 WWdydJ dzlsts
EftcOodzwe h dr odsa MY 2 fiylsfa diyyjde;w j a3 j  tfHj Qdsj oixlj So&
Mtsmils sOdzyw @ BOIstced yo® HJWJj CIstse, ZCOLT 8 Ot
HiWJicBesdY 1T o0 jClsstBOOCIs]tedLzy Y d? &z lasfjldimi c
HiWJdClstse oMmj 1Wa dPaadzr delf &isscO® ftod dn
L dzj d3j dzls MisOdztso Pl W T PO &) AsHO, Mo
fJte a3 dedz" m MG ISt tzf 3% DD Bl W jided T Is tstc dzOwW &
Euydlsr o Gdgjhdddidzj 2 detsisd 1 ‘@& Ystisy e g @ ;¢ Is s



31
HOIsYyd S Orn HodYdd MM ydi£S OLer e£@lststctsdz o 5L dz
104 d M Oalzdd) § BOtedy™ ddfjl® JHIststc

- = i
) s 3z 6 P TMs o P T
_ - — ™ p m P
_ ﬁ .
o Pn %000 O D - WO 1.,‘0,
Tl - 0o

W 0 1 0 1 O s Q o

wo W 0 00 Qo Q o’

CHQO — Q06 —06.

[ Ols§ ;30 Is dBRRHMADH T X HisE Y B POS Is | Emdfimis g IsH
dzj dzd dzj 2 dzg" = HAWWJ te] dgyd Dz I 5 O &Gcddt® HigIdEEESD
M owLCsqsdfieyask & ®| &My dzdr gy d daBBjAdFN O
dqHdzw or wig@aj daffydeWd Clsts®y H™ 2  dzO e d2xdzd Gelsizy diz'
mMddzisga @i’ M IsO,C duiis tsB'tc Ol tisteRzd ez | GZOW  d d3 dz,
ylze mlse dlsj dzv dzO)  dzGs 24 tisdy e diffp@pgfflz dag ® r &dfalz dz¢
Q odl o.

22 jssH foMmistetsj dzgdw B OdzC G H OB G dzs M Is f T
HodYydIlsjdzj 2, fdMmre0j &3 n daj dzd dgj 2 dz" d3d H

[dzv o' Wodzj dzde¥ HHejdiy hldsjtslfvdRMm T O BT~ ME
dzj dzd dzj 2 dz" &3 HAW W j tod dzyd O®' ,dz" ezt M tztisdd'o Lty Jjd
HddOkdud M¢ d dld, it A0F sftsitgls t§ srided o 5L edtefizes ezh
dzd dzj 2 dz" d3d d3J IstsH Od3d sBj M j ydo Ols tsB dzC
dzd dzd dzj 2 dz' -~ | fipdshgds{judfQ~ . Sls  Is dHfdda@dgdsy § dpts dsds 9s
sBjMfjydoeaOsh jets Issdz Cts ykeofmlso dlsj dz' dats iyl
Hi W Sastog jsOdzd L so Odz detseor 2 OdzesstedIlsdz fd dals
dzOB dzt¢ H Ols j dzd , ykzemiseadlsj dz¢ dz' §j Su stec Q Hnizg j ¢



32
MY SteBdAsOE®2 B OdS 1, [Stsrsdstss 2] digjsdgdsjj yt
Bzscdn HjWjCIlte .

] toj H dzO coRQ dis R dztsBH d AABEEE] S s jsls ©WHS HiF dsdals
mMsmistsdls dL bktja {IsOf tso:

1) f toj 5B tc OL]ERAsdaciigs 2 dzj dzda@izd W M 52 RS |
dzd dzj AHdzetisd) d3 SlsB teOM" 9 Odad WhotHR), Gizd dzj 2 detsE 5 Yz

2)od " jdeddimy sdz! L s Odedd &8 MY J Yy Owizd tath ¢ )
dzd dzj 2 dz',n  Srolstster | tsBHjEmy e difsls tiss jdzO0tc 2 3 j disdoj
f sW o dn d4d2'ts @2§ toc jdig dizlzitlzj o ' = Q WIZMZ0 JId D ;

3) Bedi3dtets®@dzff B tcOd ud M didsd tsdgsiz Bz jQeizfirzy 2 «
Msmis Oafdfv tHts B O &j deds fizlz dgigd ddalz 2pdz -

l seds B cOM’ o Odzed v Ypdsdns @of dplsy P2 (2. 2)

WO B 6060 0QS (2.4)

wo ~wobBlO] 0

10 obtwsd ! g 2 ey fzi 20O dEs-+1 dzaz@ ¢ q ©
f SHAtSHAEN' o ©®8ddgO s tgddg zO o dzjp didii@B0:

@O0 00 0660 LVLWO UV/QOZ

@o 6oz (2.5)

GHE ONY To9jCliste MY Bd¥ ' FIBH des2 0.M ¥ e dzO
I BOLtedyO HJdAOBI U ME.pA Y Moit&@)ls i sEdzs § y
P tcOo dojodgdd 6. Y 1 ROLteify®sC O, Moy o faa@s h G
ONY T BOted Yo isyY T ROLtelE®dE jy dS misis!
SBtOlsdzis? Mo WL R 0dgO% dzidaj O | &O;, Wstt®(kj d
cOL B tedztsmls! o jCltste® MMmistswdedw 11 (f tstev

[ Oltedoy s, &, o jCUstd, O I§®&UN jolstls DH ts¢



33
SftejHjdveE sMvdad gy NMBEPS dd sSBLOL SBEI
dzi oVQ 6§ ®" d&zO ykoeoMmlse dlsj dz¢ dzO € dzjsdziizizy? & dibgaqd v
Qo,Q0d o.r pdzd ofi +1Isd W Ek@DYdqPd dDAed o
VdovwL & terjiHg v j sy GOfEdggh +

Qo Yoo «o, (2.6)

GHHjCIEWEY MowyrlseOIsH' HJOGdshsdtlz,] Bsd
mMddzlsjLdtelzj dstsegts 11 .

1l JtjH Yomstesjdzdj B3 1 dej sBatSHd BB 5 t6
BOltdyr ' 6.06) GlsEEE, 0., ¥ steBdelr R i o0 j Sk
BOLted yo®d, sHAPcadMisHdsdy s a2 ) . [ dzwv

BOtehf.yzH dz¥ CEBBteHX o torfd] 0 THd ds o' s
tcOo j dzinls o ts
B.w0 & 08 (2.7)
l esHW Y jtoj dzydtetse Oo  Hots Heifls|Q adedop O offdBy. &Yl9 t
f cOQoyOdiste Oo dzj ded?2 (2. 2) d (2. 3)q 716 YO .
Sismizlgmp ¥ g S sy dets  § tvdzizePdilg ‘dzd J

B0 & B.660 6.0 06.0600 ULGWOH

dL Skttt ots i et kedo @) GPS F(j 2 Mk s bz s |
[14,55]:

Bza 6sz Q"F' 62 Bzé (28)

sOCyj] ftd shkhkzs@Bodid dyW¥ielked §shd



34
9 J Clststcts aw oodwriseH OMtstsise j Isfise d o M 6 BOda @zfimls o
8.0 0 Mdzj HIgE® 06D 6w od m SCEZHO f kEyy st
fsdzzydls: or tcOy j dad j

Y6 6.1.. (2.9)

tdhde Mmdfisj &38) & PPdBEa daf 2 z02Isd GO K] y
0.,6.,0,06.h"Y.. { idz@ O f) dEs Qfjtatiggidgits H 2 C O HT 3 1€ s
Hisgofe' s st dz s O & iE &z QudiemQ fugs sa®
ybkze mMilso@Us j s vide dzj dzd & W HapUAp iR @ '0Rd1 o.1 dzv 1 Ist
f sdzz uJ dzdz’ j  fiyliy s clatss Hjqodgfs Iz Hntelfsipoftfdzc fyls o d Is gf dz!
dzj ykzo mMiso disy dz€ distipdfayd Wy dgzv 1 Istsegts o' tc Oy j da
fdtedf@hh gy ssds (2.29:, (2.5), (2.7) d

Qo YO 0 6 B.wd GO 8 (2.10)

l osHdWW j to]j (@APMtdsts 00@m] d3j dad d f tod dad dGzOW ¢
d(28) , fsdzzyddzs tcOo dzj dzd J

Qo YOl o +,0.Q0 K.0OQO (2.11)

0Ol 0 0.Q o ,

CHQO KB.00 GONY i9jClhttt tOMNMEsE O didatid

il ordaedshisdiekj dses Hodydlsjdv 1t d
budlst, o OYls s §lbs GRS dijsdelsizs § o j HMisOo d 15!

ftesdL o jH]dd?2 MmlOsze ysn dypOdtod v'p Eisgg s’ :

) (2.12)
0'Qo 0.9, oh



35

GHQ i Q) Mmistsdze yro; Okt d y
RL o' Oy J dafwd Is(" 22.OQWlepfiizd v tzd W  dA) delzzp o' ~
10 d20 dzgj 0@ 0SS ks tej Hj dzbHinlsdse d W ke mlse d|
dzj ylzo Mise ddzj ozv ds)lsdW sted3d tolz j s 2
Aukzomlse dlsj dz' dz®@fpds* dzjowL Cd €

-0, T (2.13)

A dzj yk e fls edzfj lo jv G difts fifls

5.0, T (2.14)

Ayzomlsea dlsj dz' dersfyls! dzjowiL Cd €

YO 1n ddzdotO m (2.15)

A dzj yk o fls adg] o jv dr: Softs f§ls -

YO m d 00 T8 (2.16)

] sdzkz yJ dedzr j E fripddipdl dbvic 3 tRiedi@tzwr 1 . 1 tod 4
s §tswo dodddd| s Ac] sSdese s HJ Wi SISO § ted dzad c
Md dzH o tSBsa dzOyj dzedvVv s Ctslststets? Weo dzw s Isfyw
ykzeomisala &) digf toj v j dzj dedetsdzsz v j W j Clskz, IstsS dz
Metslse jlsMmMisoakzs h j2 1 Istsdsz 11, d 44 mls ts dz
HJWJjClskz, MlsOadls!: mMw id. |1 b tatkzbdg] Mdziz
fsmbtesjd M EZuy bsd $td@i3pHLe GO ¢
Yybstser eofmj Miss3ee yird deggddyEaix €ds fgdzz Y O §
ssydets tsftejH]Jdzdls! Isdf oetLddth jcects HJWJCL



36

RLoj MG, [ diizls] ) "ddf gei 2 &z. 5) odzjfceldigidnfdzdp
OB dzt P sdgv C O dzts dzdtsug dS, ts 2€ G H O

0. 6. p m m E . (2.17)

S o3 4
3 o4 ©
34 o»© H

M. Mk [Th
4 o3 43
N

] 1t fMizyoddre®s saztzdltc [ 2lsOs dls! o
W tcOo dzj dzd 2 :

Bz 6 (‘) Bz Q",
.0 B. G+, Q cEhQ p, (2.18)

Bzé Q“,

CHEL. d0 Q] MistetsC &. qdnstsdsy j Isflso j dzdzts .
[ dzv st Hjdzjddw 1vdzlp B dztizfR 64F jo jsf lsfthe @ C
ftsedHJ]ddld 9 S IsstcOQOc OB § & ffz@khizsp)AsdiEfdy f 2

Qo mQo6 mnd] 0 T

!Q(‘) 62 02" z rQC) . (219)

RL ()2. agudasdzy o' f sdzdzj dzd W & fydzts oSqt¥'c HIX
Q0 ®O0 QOO MY tedP hKROLH YD . Hisdy 20 ddjls! f
yqdmazO fm sl tewf jyDfislg ata] Isiz) @dnflez” digdf .

1 M, Q. 8Q i Ctoikftsdzj dals' 9 j S Istse i (
BOLtE y®- . § tog dzgd BOj Is o d H

Q p m8 m
o : Q mp 8 m
0 Uz, 2 2 2 P
é é é 8 é
Q mm8 T



37

] 13 MmMazzyoj CsQYWR depdj dilo'w L Odz )
_,_.8_n0o0Cljtedilsdyj s 6.6, chsttsOzsds |58 d3d

Q E , (2.20)

?
9)
o
cc

razvse § MY J Bhdg ¥ ydosfmisd 1 dzj sBrBSHJ®BS
YO sz yOj &5 & Cttedsj 2 d5 HOwOCkjtdmlsduy
L dzOy 4 dzd v .

[ My Mistesdilsmw o ¢ CxoEs@pddejdisfY ) R2AQETY C
fjHimlsOodls! o o'datgO ofifissot ity dits MsE©® | Wkj d dat
1 d sfdfmro08hdn jets &BOstedy ©® &OIstsd ydat

Y.00 0 60 b 60 88 u 0. (2.21)

LVtcOQo dzj dzd J ( 2 .OF H)nOtgtsy dets BHHR)j j | Hadisdidts
9 dHJ

s
Y, ¢ o & o 090 o (2.22)

CD )!l

VisOo dzj dzedj (2.22) HtejHMmlsOoadzwjls MmisB 5
FtcOo dzj dzd 2, @B wjdgyd@hekzjsindevzr 3 ¢ 5 ® j M dgdyv te
ftoj Hdztsy j dz TdetkRd ©OBEZE SSEE P Is d3

1. 1 tc@dgy s

2. 1twdghls' Mistslse jlsMmiseid iz O s(@2R)HSM™E O L d



38

1L dzj dsjdxlds'tcd " o j Sststg@ndzd 1 Ists dzj 9 5L d3tsy dats  (
or ff sdzdzV j Ismw Od4dr.dH,dzvls € OfSjdtsj 2Isd ¢ . 3. |
¢ . 4. [(fdzd Stsdzdyj Mot kZteOodzj dzd?2 o MMmd
1L dzj di3j dzlstso 0 OB R EBRBE@MMIS: dL L Isdr  dzj d3d ¢
ded L Oo dMd 3" &3d f j toj d3f dede’” @Bgfted O B Odz' dz"

3. 1t@d@lspd fjtej2d ¢ . 2.

4. 1021d Mmistgsfis mEDjsHe sy d &3 MsEdasy j de
(2.18)

. V.0,
Q. 0.0 04 Y40 O H,
U Y40 0 &0 U 4,
8

U. Y, 40 Gyed 8 U H,

fiod {sodBidigailezsr O dmjls! ©l fteddvlsr & to
5. lwsosjtedls! { tdizud dedey ¥ 182D lstizcpyyls o  Is
qdzd dzj ukzefmlsoadlsj d dzesfyls! € tcOL ¥ dgCzdg®, S &
Qodl o0ff fsdsh ! ¥ CodlRjdp)s (2dl3)stsd L d&zO
§j o] dsjfudy HikgHss B ©Ols! SOCdd SEC®] sy djbs
(Mdzd 4§ ted 1 Istods YdisdzdzdfEdy 5 Sbify joizf Igiilsidad] tcdgvls €
6. 1 tdkzydE M dassiesgsylz (2.
7. 1 OMMudlsOl: 1 dzj &3 dzlsiy. i) o ff € SO SE .
) sfdef f sdzdzj dedv ftedo jHY dzdasce s Odzg sted ks
BOtdoy L, 0. d o) Cdst®! onsHWh dijira &ReHS s
5L 0 tsdzv Is e iz gtdlse d dzOy d 2 W dzjdzREQARR QT ORd] O .
10 Ibktojls! jfdgj v ZOEPHEHBBEEO ¢ 202 H j dedz’ ¢
HisB Oo dzv 5 s WOV g T @zP®EH & 0, 00,0, Mlistc®W fiff
d My sdz' L Ha 6 dzdfs digts O [58d



39
%o ) OTHOID | %o O . (2.23)

J]CtsdzyOlsjdzt dzrn 2 o9dH COYHBEt 11 f 2R
o (dBb)Is MmMdzjHize hd2 B d2 odH:

@O0 0wod (2.24)

l dbktcj ftojHIESYy jddzr 2 dJIstsH Lo BV ]
H dzw HodYdlIsj dzj 2 1t Colsstcr 2 ykzemlsedilsj
WEdS QR0 601 6. 1t tlsts LO fMujls St dy S
dzOB dz6 HOIsj dzj 2 SO ze Nl ®gJ M J ydls: ts B dzC
dBdzts 6 d - HiWJCIlstse . [ Odzj J BEkHJIs tc O fnf A3t
ftotsyd HEzter Hdzw dzj f sftej HMilse | dzadetse s ff tsfiste
HodYdlIlsjdvas 11.

23uddzlsjL B OdS O H fiEDE s figlddsj jofg Rd H dzv 5B dzO1
Ho dx dlsj dzd 2

Il 1 lssd3 teOL H jfdgjj HAD Y thHAaApgids sH O o'  5dzd
CtcdeC to | @RS ® 1 , ftoJ HdZOL dzOyJ dedetsc s  H dzw
dzj dzgz dzj o7 7 W BECOJ20 o Hodydlsj dzv n 1t
FtcOo dzj dzd g 5.2 ( 3) 2)

1 sMStsdz Sk CtdzdyjfMmlsots dLdgjtew jdgr 2 H:
Ho dX dRBdgdazlz' ", UddB SCodduyd Msets otsL Bisy dz'
ykzofmlsodlsjd dz j Istsdzt S5 € SHdtsdBz s tg JsH
oL BEY5HEA. [ | CHAY S dSs Yydzs e 5 S tej H | dzj dzd® o ok
o Hody dlsdpjdtyenn I giBd tetso Ols! B @dzS |ls teffj € fiy-th, tp W
r-2d r34 SOYH"2 dL Ctlsterta daleeHytdslz ,y Hpdifislots
teOL dzd Ydz' o d AT IR 0.

[ dzv s fifls te¥s glzrg oz H Ols-] ez ssiso jIsMisadd )



40
tcOMMdistslste j dzgdztsets o . 2. 2, Qo ¢.dzdldz0f] tsigs 4 asj

f.2 Odcttedlsh® §mddddOjuk M d HOMdjj
qdzH j St © MSsBCOS BhRHjls ESOLT 9 0ls! Mw

fJte] B dede" = MsGlsof jJOD laiphpissoltA J3 p {  $ dzded j Is v

GHiydiime B BHAz j {ayitd jdejjdelgadzlsj’, OdZ3OIsted y -

[Odzj j fsdLosndlmw jtoj THdsgfEs Od
il 1Mzt gH®.jC5 Odctstqdi0 dP fukmeniste d Is
Ctedlsjted)@ 1@) 1BsdzEyd &:

', 0., i, ',0O. i, Y%YO i, 00 iw 1.

[ Odzjoj f tsdzde jslisfipfno sB S Hfdg'tc j dff e@C d &3 B OL 5
sBd MYy Judls! ulkzoe MU ds gdzo dits figdg "y zpinls o ds ¢ .dz!
rdzv { st B8OJ Bt  p, O ¢ taydzlejischd] Is j dz" azt®O lis dp
o odHJ

', O m !',0O0 p, . O m G O &,

Yylsts fsHlse jteyHOjls £ fiplsjSigledsjfiz czts s 4s s 3
oj Ssmted! ., BEHEIS dd3gjIs! o dH:

I Meskejlsmisedd f . 64" Qdedntyte dls dpdPHnjj ¢
1 jtoj 2 HW it § dzB ) J Qpdassdsd Is &30 d ftod dgw o

~nOtcOCIsjtedMmisdud MC tpe s Bets s dzfs ety H jalzd Is* ,



41
} s fdzp Hha@fceh d dzls §lzj @d dzj ? dzts-c fsts Misite Sdejdatrd dzj 2
MishlsOo dzw s h j 2, -KottyjtstdBovo cHadaB o 01 T
I L zog-lgQilugorts § SteW HC O, SftjHjdveshd:?
Wk dzC QAR 1 O, dets d dzo OtQOBABE B &4 dfMr o Ols/ f
dMmlsj B2 HIW W jtej dzydOdz dz = ktcOo dzj dzd 2 :

0 (2.25)

stk S edzOY Mo j &Y & SQzrOdi@Udas® e o . 2 .

(1) (1,(t) (u?)
ral
I
X (1)

et .
Y % R

/\’l _.'

{ izl -u ez S b tedzOL MR j BO 11

[Odzjj BRHjls OMMdsist] dts -A oty dfdy)dzs
2 o' f sdzdg¥ ¥ sV -DdzQdztsig wlsias] Iy i Isfotfinfls tchts § Had v
flosBHA j fjtoj Bjdede §j MdzjHkjl §BHBSBEGOL
ykoflsodlsj d2 s c sz dz0OB Stk WkdS yd?2,
HjWisSBea) 0, dats dzj yHoifiE@edlfls jSds =z H 5 ls d €O j
di m uB®cCtedbitedd ykeombkadh iz EeifiREls( 2 d

', O p, ',O0 mM YO p, 0 O o,



42
O ojCistte iodn w ® ,', o p m.
[ Odzj § M §odish 8 of swhpnjdakf v (2.
ltedd3j &3 3§ &zOJ 3" 2 Ctstejdz - OtcOS o) tfcftdrpsiafy
0, p. 1 Jdzddaj 220" MBIz ish CHOaERON O, 0
D-- G oM. uOCdds ©BOL sd3, -A izl af datlzr 2 t

sftejHjdveEhNd2 Wo dzj dzddj O dizj alzlz daigieny [zZme firifists dgls
CQ o, BEZHJjI dd3jIs! odH:

5 5 5 (2.26)

HlstezC skztedzOW MR j BB & SAZEOEQRH® Sef fy. 2 .

{ Of i dstlastdpisde s j dzd j dz03B dzy W@ Is jdafp's tsr W 2 d2C Is
o' f sdzdzw ¥ Isfyw OL@dzty d ydss tigd § sIdeijctsy Uz f
sBjMmfjudls! jeéts ykeombodlsjd detsfpls: ¢ tsfls:
FOwOCIsjtedL 28 Tf)nd dg(@) W j Szl dzj ylze s odd Is j[dr ded
teOQdzj j ftodzizy] dedetsj toj h j zdpidajlz tdf ool o jtsodefrvj Is( 2 .
dzd ftcd COCBd3 o' BtStej L dzOyjded?2 Mo tsBBHAE =
fjtej2id ¢ .3 OBCGtedlsdBBO d fteddz s

() 1,(¢) M, (1)

ks

I

Ky
Jx

_1
Jx

{ iR e-u stk S sztedzO® Mo j &O 1



43
1 stdgz O] Mmse &zOfmdes . 1 @dzc;ts%c{ﬂs.ﬂg@ fn dz
pm. litj2uvw € .2 d GHtzdadBicOs dzj dzd J

Y, I T h 0 0 g h
i Ko) .
Q \ 14 (14 5, (4 5, \ (14 (14 \ (4 (14 Y (14 (14 h
| W W QA 0O Q I ww [l W W W W
, 0 .
U - R S e . e .« « h
[ W W Q 0 Q 1w w | W W [l W W

CHIji,Qd QW o dws sfw fMotseHd & §jtoj d3j dzdz’ o
I fMtsle jlMmlsedd f f .40 dszE sk Jis O dyousdet

) jwj2Hw € .5 d fusejttde ftjHYsdkO
HiWJCOod 5 9dIli6Yd W df S(detz. yld3ds:

() ®Q OO0 THOd TOow 10w
[ Odzj j] dzj SsBARBBHJBS fSHEBBILOIS! L dzOyJ ded v

[1-3B7 dz ykzo mis® d §'Q dzjddz d&j ykz o M5 ocd Is jy ddgvdz L Us s G |
i mi pQ 00 O . vEaBjtedd yYykzomlsedlsy

Y, O m 4 O

8:-0
o |



44
Ylsts foHlse jteyxHOJjIs ykzemlsodlsj dz@ datsfls d dzd

L OH Odzdz" d3 { dzj BjQdzlf®d§. o j S I8 thetefts ot laits ! . 3B is 16 daty
LOYf dOsgHJ

l jCIbstBlzls j dd3jlsd, oeH— 8 Odzj j, fteddew o
Ctstedzd n OteOC Isrto @ ) bz tgd )€ 620 Bz Hobsty vy d 03 o
VS ¢ p 8

1 d dzddzj 2 dz" 2 % d3fdsiizg eled d3j Is Mmoazj Hizs M (2

Tt

%o G O o6 D, U--w oD Q R
50

GH] HAVI-e®@M, sQlsse’ e jMfjudls: dzj ykze i
HOIYdS O Ekcodtsodd dpTtstatfisng, dL 9 ' tc Qo g Hk
WO @@ 0 owo fTn 8

v OCdd3 tsB teDistsdp ety f stewW HE O, 9 dzjf ded jH j digv
Wk dzC Q2d'Q 6 ddzjulz o M lstmim{I)j off ed Bj s ©EC sdzyOlsj o

~
v

‘ QY Q. s
W 0 W o — =— W0 =00 ¢Q oh
b 0 0
‘ ‘ ’?‘Q’?‘Q ’?‘Q!Y , ‘ T’Q’?’Q , ‘
w 0) - —— W O -——O0O0
b0 Bl b0
b--@ ol . (2.27)
— Q oh
b0

W 0 @ ohQ 6 wo w 08



45

dlstekC sk tcdzOY M5 | BB o sAzbOdpadzE® e fy. 2 .

]ﬂ([) ”(") ‘Mu_l(’)

(3),
X (1) 1 k, R,
— K L

{ Mz s8R B kztedz08 Maj BO [ 1

1 O dzC ri-(4.2272)5) fsrotsdzv jIs wftcjHJ dzWIs!
WikdC wda, Yo (ddzd LOadmwhdrs Bl®, GzdldiWdedzC
SBEMmdzse dzj dzdz’ = dstsisted § s p iz § d- H W j CIstse
1 Is Be@xzC © d30Is to d \BO to ) dzdzH3@ 16 s @ d H :

Q 0 1 1
S Q 1 0 1 (2.28)
Q 1 1 0
dIlstsdzB yr A8 ictx[QyL" dzd y dzr , Yylsts HOY I otsL

St H Bhss § Svoddjtajdsrizsdtsydds s Sls@ o Heo d
(g g ddd f§tddd GO YA PSPREEEQ ' v §LOs

1) JQOmded mQ 6 ndQ o6 m I HjWjSClte o



46
2) Mg mQ 6 ndQ 0 W bkt §sWeddof
Wiz dzC i (f swWeddziw odzj h dzd 2 BB dzs O 9 O

3) jOndid mQ 0 mdQ o 1w It o fdMmlsj o
dzj dzbz dzj o Ot} LS gL sh des ©IsC desdzj dedj OCIsd
Yyjfd HodeOljdv &l Motsjct desdsd dzOcdz dzsc s

4) jOndad m'Q 0 mdQ o0 W st 9 2P Mmds ] B
(fswodd&Of' ©®hdeSCO o MdcdOdy, § shkyoj dt
5) jOnmdad mQ o066 mdQ o0 T sSs BHdse tcj d3j
Bzj MStsdz SRS wmISWgCjstsdgj EZHOjLMY YtejHj dd
BOMS @ rdzj sBrosHdBS ftoj SwOldls! orf f sdzdgy j &5

2ARMMdzj Hse Odzd ] OB SiE'ts fipdoddss jOU df tdcts{o Asckz i
HjWjClktso

rdzv fetso jtoSd L WU JClsdedtsipez dftgj 4 tizs g
BOIs § BOIsd yd ME 5§ cifsdpty d2dHc 5t Ozl (g O MATUABC[ES]. { C
1 tod o3sH | dzdf g B @Uadffis @dzO@ W) ' H d dzO d3d Qg S WG dB S
BOMMBEE ¢, ik jigsk sC Oy Mise j dzdzgs?2 MdMmlsj ¢
HilsOdz dzts s d B dO o o { 16 Q BiztsTsIg Birfifiplls JoE@ B3 etz & T
Nd zOjsdfa o dydisj dzj 2 1t , MmMbHjteydls dgzjided Gef ?
Jets Y jaOj & j HJZOBJUIMEd] ~OtOCIs]tedH
f OOij kess, d Ljckdvistste M) MOBEdOMss?2
Oy Mo j dedzs O mBEMsssdfifls j dzj 2 HOYJ ftd
ZidLo jMsdyr © §O0OOdisic® B8iL BiPsondH jW
sBd My JdudoOjls Isksdss ] ndamyddsjdzdfitesmis tc Odzmls ¢
dzd L Oo d d i3  §leds@ iRy dagf dedses d3j delstse  ddzj eydd
GdHEEBSHJAOKB] U MSda Mddze ¢f dzdstgd3gadets &€ s H &b
B B4 defsdejoteydd N dH UM eOo dzj ded™ 1t dMmyt
Hody dlsj dzd Mt fdjuks BASGER o0 EOW] 5B Okd
5 mpu ;Y ¢, 0 me, Q m T 7 Q cn



47
Q M T, O 1*F,;, O- ™, | mne 6 TG
Y mp ;0 mdy U .

[ d&zv BB HJj zZdetseo OdzdWw dMf sdzr L soa Odzdm: O
#nj BO OMfsdsyjddy [49] hjifisd ‘w8dYhdls
f 56 OL Odz0 dz0J toiff itz dzf iy M 2 . ekl i jtidg] tets B O dgdh)® 1 1
L OH Odztizte s ¢ COBBEZO j Y SKEd ~ " "&d dsf M 9 0j
ZtcOo dzj darow dzfds w6 pii"Brods zo VAT @i v 8
1 OYO dztsls t& GsjsR Isiz®tc f@fbfg e s L dz@f i detis 2 1,7 y@ W & ts dzj
4 W4 Solas't dedeh Odadd yidpliitsdzn O M JYds iisiy c W . 2.

Y4 7Y

tdimzddg @ R 2 3O tcOMYf sdztsy j dedwW HodY dIs

10 'Y J
Z,Mp 5 A /A — 2
NP P ! < e
-5 '1/,' "/."/l/'/ /’/,"lr ’ \‘\
-10
05T Ly / [
. L | — X
-
{. °

{ (M L teBC 6O BBRAZOW H b 6 P j) Bt 5t d



48

1 todisH j dzd taftyf sde@dzeq to v dzOffd daltcjOdafistOdsO B @Sy O
(2.27)0 Isfpozi@ el tslststictc 8 MAswm(daz L o 5L d3tsy d&' A7 |

1) HjW,jCfitcddBH YWY o dzjwstBdFG ¢ O pmtcOH/ M
f5COR@@EWYT SO ke dzootds®@h jigdi(s ooy J Isfj dz¢ i
tedf. 92 3R] dzls 0o god3j WA lststcOW  Misfls Oo dzv j Is
¢ st HdstefON § dzd v ;

2) HJWiCl, ftcdegurdydidd® OCIdo detscts
L Is tHoomfds j dzv 420 03 @[ B) o 3t 3] dalsp MG | B dad

3) HiWwJClIs, f tood o E3EYEN dizs 0o p LAS dzdf BV o dzj
Hist Sdzded Is | dzi dzts ¢ sz 3@ 3 dztiy@is il 0o Qumdlr-- 0 ;

10 ®@bB. 8 Ctwder &3 1, 2 d 3 {OsDO0Q Odzts
dQ o0 fsiistesj dadzts ¢ R.255(D2251Qc d1 1§ W Ip AP 10AF dpdz’ -
HJWJGIlstse .

10 tdMf.cCPDLO®dets oo Y upbed ytcd f swe dzj dzd
Fedzso 52 MEmRcsHisdets twdmMizdzl so o d HsdaEjtW Bk
Q o0 mMQ 0 ndQ o0 TMRL dBOlshefdyH tc s d3ts o d H d&ts ,2 &
OS] s jHy 29 fi)ls slxffiipmitmdes Miso z jIs o tsL dad €
WEdSydd

A1), eP0), e()

2.5 1
~[ 2
2 DN ——
1.5 N SO0 S
|
0.5
3
0 — AT A SN U RN
-0.5
0 50 100 150 200 250 300

t ik dzsC) e2d®C 0,2 0dQ ofted dL dsj dzj dedaf iz



49

el(1), (1) x 1073, eP(r) x 10

0 50 100 150 200 250 300

tdmzdzsEj 2vQCa,Q 0dQ o0ftd dL d3j dzgj ddd W Iz

ef)(1), e?(1), e (1)

3 ’l ----------------------------------
0 —
1
-1
2.}
) i
3 T o
-4
0 50 100 }50 200 250 300
, C

{ dApz28 jow@Ca,Q o Q o fted duL d3j daj difcd W

10 tedfm. 2.7 fC0OLOds L djdjdzdj dzj oV
fedotsuwh jets € kZojdzdyjddy OCIsdes dses fits
ftecdosHdl N BOsd) oylsmtExQ o6 1

10 tdfm. 2.8 C0L Odes ddatgg thzj ded0jdzS @zj
fsweodzjddd HJWJISCIO, ftcdotsHwh jes € oL
ZOctch1E O or nsHdtsdE 9 Oz Hody sy dzvw. RL
dzj oV OE: M'Q 0 ndQ o T

I8 oMmMdnm JtedojHY dzdz" » MzEYOW A~ G804 HJ
225 2.27) M fdshs s (d@Qls2Bd)y Yy = dodsdytsjdis ols t



50
d oty di3v tt tsWA dzjj dzfiatsicCEs O.
O dzOdzseduds | tjLbd sOlsbr 8o dzgf dadf ¢ dziz g j B
HijWE8lotsLdzedC O hdrn ot oMmjn tMIsOd d&" = HO
s OCdds tsBteOL tsdy totste jj HIjdbddsOdix] tctso Odad W
ftedd3d dzgj dedy HtojHdzsY J dzdzsEse s BOdSC O 1 ¢ 5L
or wodzwils! & MO W e dzjwia oy dls)fad £iz" I-{ HJ W J

251 " 9 BHT

1. 1 5 oltstes? ¢ dzOo § ts taidgdfidifs otasd@dy d O Idn)j 3O Ik
Hodydlsjdzj2 1t, EuydlreoOshow {wodzjdedj 1
o jdzdyddz OCIsdodzr » Mfteslsdodzj dzd?2 W € tstocdz
dzj Lo jMmisder 7 odaj " dadr Bsd3j dzlsder = otsLH 2
e dztso r 7 MC St iflBjr2n HHED A dediddta e L Ists?2 dBisH |
Yybas slsdzdydj s Isdfseor 7 BI jCIstsea HJOCG dafs
oL dzdCdzso jdzgdj MEOLE ddescd: HjWjiCkte
dmf sdz' L s0 Ols! Mkh j Mbsadzp dzdf dntedett MBdzdPL G Y d

2 . ¢ d MY tsdeCLCs oCRede jrdp BEB gzdzj 2O wWBL G
BjlssHO ftsMmistesjdzdY BOdE O 1 HdMdede® B o ki
f SHRBBH O, fsLotsdzveh jets dzd dzj 2 dz' d3qd d3d Is
HiWjC s jdlse j dzdats dzj dzd dzj 2 dz" 7 fd Mils j &304 .
s gfyEzOdid yj M sets f sSHRtSHO, B Jj M jsusdat@ s
Mistcse s L OHOdzdgr 5 StejHjdzjdader 58 H W j SO
fsLotsdzy jIs Mistetsdls! 1 ,Miswhkfdshy lsp ofids jj dz'Sdz"tgjO L
HijWjClktse. J tejLEdz sOIsj ZH Odzts iy Wtste
sBjMfjydoOjls tsBdzOtolzy jdadj dddeseda HJ W J G L

3.tdjLEzdz sOIst o’ ff sdzdzj dzdzsc s dBBOIs§ BOIs d u.
ftsHiseo jtoH ddzd tcOB tslstsMmtf ts)tspoddsshijds''  dn d azissipt G
fsdii3sh 8 f to] H dzts B jOHZEREOG § | d@jdE(& O Qfdyddzi~ © " L T ¢
sMseLrGlstelzH dzj dzad 2 b dw Pistfdz] dp§ &6 d MistcOydd
C 1 f[44].



51

3t o1t dafuvsd frufré srRLU[I1TO #REBU[ ] RYT

FrfryrRy Jusf{rvr1ire }Ortdorfrroogt L r 1 Lr1 3m

tdafofl o V1 fL2?20 1oafdrduvr e v 1
s uvusuvuLui [ B

tOL tcOB tsls Odzgdz" § ) f torj\H f #slz P jsHzW 6 dsdzO dnp ts
sB dzZOtclzy d & Ols d orwodzwisr 7 Bl Gets WdsWro dzj
Hodydljdwn 1t. [Hd&OStK tdd dzj 8B MY j
f OtcOd3j steso Hoadydlsjdzj?2 d Bhdets¢ o YCO
9" Lo Odedz" d3d 1t Isddsd HJW JjSCIsOdd, Is. j . ts dzd
94 dzd yd dz K Jsisjs¥klOWo ,dzj 5B n 5H J BB 34 dztzlizgd @ G <29
f sdzj ddjds offr  f W o dzj dzd v .

Il fmdzjHdzedj GESHT HdYtc @&y ¢ \dfitytfiatatk’ s 28 |9 fn
Colstster j Lo jtHdgvdewids 'H joW jjded@sdpzl j s o 9 j H j dad v
H 51 5 dzdzd Istg Q! te2tsdydOE ©.] Bsptste W  § sMistcts ] ded W
s d MeBdg@eds tc OB 19024, 48,59, 70, 7815,145 . [ H dzOC s d
dzOB dz¢ H Ols j dzd , ¢cO¢ f ted o d dzts, MistctsW Ise
HdJOGc dzesMmisdtetso Odzedwv, yYlsts ftedqoatsHdls € Hfadds
dmf sdz' L 59 O dedtxftc ldstfolf" tFas'iH otz Blstso .

J 1Iss?2 cdzOej BEHjIs wOMMdislstej dz datso r
dMmisd &3 dHj dzsdw ¢ ORIy, Jiin Mgsp@fy disls | d3ts|
sBl jJ SISO HJOG szt § jotzdz® daf Vs iff ts tdryvdHidrey. Gis o d Is J
IsStsdzCEYS] o' Wodzj dgdzr A& dzO ftoj HT HEM joi3 i s oYt C
f sz ydls' sipjsdglidizs o j dzd yddz lsC dztsdzj dzd 2 f Ot
dzts d3d dzO dz! dz" ~d LBROGfeiBd 29 f 5C OL OdzdWw s H Ols Y
sB EkzMmdzts o dzj dzdz’ & C 06 'OniziF) fetblidsodsj Istsets, o L Is
LOHOYO MmMddzlsjL O ugAL,ciEp gemPy e o @zjhc Olsd o
orwodwjd3d" » HJWJjClo, fswo dzw b Sz figy dzg v +
tcjhjdzdvy dMftsdz LtsoeOdz dLeo jMmlsdzr 2 §tSHASH
mMdMmilsj &3 Qo lstsdzOIsd yj MEtsats { tcOo dzj dzd v ,



52
His tsdzdzd Is j dz dz' = bftcOodzws h dn oL HJ2MIs:
fdJtej dsj dedetsyls fOcO®RiIstcse fahufQlis defidB , >
HddzOdsd Wi MS d52). e 52 Mlse O

3L{fdmMOdzedy B ISBHO Mddzlsj L O dzOB dzé HOIs j dz
Hody dlIsj dzv {5 tisdzd Msjedzdzets O

I dzOfls 5w " jj tc fptftg) jCifveh a Belekstny | dzQ jdzd yd dz d L c
f OO Istetso HE ORI sBd ds ¢ o  df AHCCUsL AR
sBEMmdztse dzj dzdzts® | diefR) LdigdfBCy gzt 5 8vso dzv j Isfqw  d MY
1} ust dimirdgrabd W W j toj deyddg@do didgditlzdts OL to" o dzts2 1 to
[48].R L 8 J Mdgods grdels jJIOX d - dzOB dzt HOIsJ dzj 2 Hited H Y
f sdzdes e 5 f stc WsHhCJQH, to Slayfg dztiefedzy Istsydets?2 dH J dzls
tcj Oz Hdg'd dIsj dzv = 1 ¢ .

JHBOCt, foMmMitd Sk M of fdeyhH' " 8H ZzifiB Dol \@)dzk
ZHOjtstie] Hj dzdls! dpo M Js@dzj dafstslyy joddgj el § o ktsC
s dmr o Grodixdg Is | Szt dzl B J Is dets 2 day wia didl g d&@ P dod
Q o0 qdzf o, Ists oL sy des kg igisdls '@ sthhdds 4 k
feOSisdud MS s Jwj Odidd OQ K thdpdgtie]Hain ¥ Osdsz | dz
HodYdIsgdzv 11 ORw@tcl jdsodd; ko scts f stev @C O
Eyptsd ¢ 6 jWodkjegtEdd L Odzdzrdg] deizrdy Ja dzGf 106, 11,

12, 86,87,120,151,157. s filstetsljlcddBsH j dzj 2 EH B dats
BOIls § BOId Yy MCd2 Off OOl Iyddfperj@" pfll As
yomlsdesmisd, dL EktwOoedzgjded?2 (2. 25) dd( By 2
CO¢ tePdMmr o QsdadripisH BY W j toj dzeyd Odz! dz" &3 EtcO
fsteW HEQDAzd edtelz § di3" § B  dzjSeteOLL ol o3y lkmOip lasetedfs
Q 0, Q o ddzd o.

lLOdd3ts@p ¥ Winr SH dzs2 s (BBBRAPzH B dIs j, gz 5]
Eftesh jaasasPdifimd dzls j L Jtglt pAR3HAESE OL OdzO  dg@ g (I
te d ) zedgC GisfiptieMm Is s W dzd v crdedtf f his ) dolgistasidddd, O ISOC
o' a0 d wo MoawL dzre | MsdgOBEdRLJ 94 C st



53
Mssise j Is.fi}lded] daddsisstisc sdzz 35 H JHIES §f S dzded Is | dz! dzts
Msmis©Qoe dzwv s h Ow , Eydlsr 9 O h OW g adats M djater 86X ISt
f sd3tsh 8 3B HsjsdRdis figs e sIs el  fip'lse® H W W j toj dz
teOo dzj ded § d3 f J fitlf o] o] i3 Yolzslads"? H s ds G W dedfd .\
g 11 voad3j Mss MsMmisOodzwe h j2, Eydlsr & O h j
Mo jtey dls O, o dzts?2 yYdzj dz

HJWJFB

) tsdzdzOW  digte g j dps
1t @0

l jChste foblsgv dd

v

v

VY tetsh Yy dzdzOW ¢ o

HodYdlsjdv ) tR0 Y.no
1 J ¢ lintsti s sw dzd W

wo B.wo

Q0

v

V) oH @ 0
l jClst Mistd sw

shizbhise dd HojjtdEudrg ¢ |

WO @O B.00

A4

tdzdsbL @d @sme W L' d Mk ks tels ?ddzlipdf el | 37 o

[ dzv HOdz dgj 2Mh j2 dHJjdassdWdSOyddQ aj@zd uyd
qdzd o ItejBlzjlsmw tBjMmfjudls: Omd & stsisdy
f sdzlz yj dedzts 2 ) d fny lsizj foite ts N¢ jHoscf OOtz i @ § dz' e,
COMMBse zOMse Oded v d3j lgwzdzd ¥ tod a3y yafids pip™ M sdRts
Mistcj igdIs* Mw € delzdze tcd dzgB" 7 L d2OYJj@edy n
Qodado. 1t §sMStd Ck d&sHjd d dzOBdzs H Ol



54
ztc O9o dzj dzd ? Ho dyJ ded W d dn 9" n BBH dz" JH dzg g3
LdzOyjdzdv d3d EZC OL Odzdztse 5 tc O 1) & rdssdpsaists iz d ds
o j dzd yd dz08 sy j dzd o Oj d3' M azRdoLd jomls dzr & W iz dzg
l sMCtsd Ck Qi dgSQual dneo w L Odr 6 'Y L o fisds
Mtstsls dsh Ndad v dsg—, Q o ~'00,5t5 I HiOgdstiyd Is! o j

o dzj M dzj 6 5 Ocl3ts dfj dsIOC dztsdzj dzd v OS Isd o'Yzisds s Mg ts:
dets di3d dzO dz! detsets L dzOyj daed v .

vsO0Cddz tsBtOL t5d3, Hdzw tSffted HJ dzj dad &, YC @y +
1 0, HEd jdz BT Is' f sflstct ) dehits i ' ) dpd) v
0- 0, -2 HEiMe ] H | dzj dad W do j| di@ferynefstiptc | H j dzj dad ¥
1 0), Clstter 2 Oy asO L tdi s @) O ests @ dzdz s ts to 15 2
BOdS 5,d5B[gOtg dzs f§ 5w o dzj dzd j Mstslse jlsilsolkzs hj

[ dizv sf @i mistes | ddY S oz ~tc @ i) figdsts |
11 fitoatsets § stow HsCyQ dad vjedhupdug? o dzjiegeddn ¢ fls
(22)dzd dzgz dzj o7 = dzj d§jodzis ®o § g fo 9 iEfct@DEHI@MRIS H J dz
Ho d (s jindete sifftts ) © dzO dztse B Mj Yo dHJ |

@O 060 600 LWO % G OO QQOh
®o 06.xoh (3.1)
o .08

[ sHjda (3. 19 dzdd§ij@dn malzfsHie Pdegzj 1 1dzis( B.§
SBtOlds? Mmowrd f§t Iddizeeh  djieodLsjdsd d
ontsyHjdadj o dBsHjdzr 9" W o dzjddzdaty s tsHEjnWMsjHWIS
(3.1), Hdfte jfHdddOsds@iazdzd a1 s 52 Wsttd] (2
fJtotscts of srafoH CpO j t6 j d3j figstd Iy s fdlamltedoizis? d i)~ S H
B Hjjdze d > d Bljtdne W L Odzr  fts tRiscds h ¢p dzd g T ¥ SrisH
Msslsdatshy dlzd d3o.[ Olsted yr d G,ong, %dsds ®oo o d 6,
onNBHWh ] Bk ssdsh! s Oddstedls ko



55
tOMMislstej dzdzs 6 5. 1 g6 d t6 © UsHs flzdzj ] s2BASO jisldnd’ 1
Ylze Mise dls dizj dits fglgniisoafisRgf ff § S s p dzd yd dz© ¢ sl ts
sftej Hj dzj dzd & .

} esd Clsdd'teilz 1\ 3 vuig i Isdeitsl s dz! dztsie POdizfidin@E30 D) § 2
I dzj dQ@zsh” “fH 5B Oojdd§ RIAGOIs dzs?2 Mo w L d 5 fd ¢ daC
WEedSad ) Moslse jlsMisokzs h dd3 § WY o s dils s d3.

WO 0.0 0,00 ULWO

% 0 Ofwom 0 0.Q oh
e e (3.2)
WO O0WwohQ o wo Y.w 0

CHEO O QMO 1 OL ' o dzOW QW &S &y ™o @ 0

@O 8o .00 idajowDECAs! ¥ ¥ d U jritfsts dzfyls O dzls O
{ Ot ¢ dzOfnjste jOgduisdn s W ded v d3j Y H k1 (5 tegs X

BsHid ¥ (3.1), MmoWwL Odzelzth] d Iy J(Af2hL~ B A ) Va3t

Q0 o o o ! .0o. (3.3)

g4 Zyybtsdd 9dHQ.dy9sttc@ j toco et Mifists terOHNAS® O
f4ted a3 dzdz’ 3dddipjofiyiaveadadyy toj H j dzv | IKNQY Qe ®D j dz

sORY Bl wOdztsfdzy otSHfitgj H jHdzj ded W o j dzd yd dz
94 CIstDO dzj 5B - BH Jd ABIS sBj Mt j ydls: ZMmilsts2 yc
C HO d)> ezd jtedetidzlOw dgs®ijddz' H OlIs j dz' ¢, ftod Ctclsttot
tc O o dzvBdrtzln dz48). [ C Oy J A3 lslstc | dstse @ ged i © o ' [F3daxizf
siftcj HJ dzj dedetiegg € 51 W W Jjdrjddsls slels s W ff | to jtfdmy d
otej @ dadOx j dzed§ (3. 3):

Q0 wo wo

s (3.4)
V:Q0 e @ Ohwo 00 10OQO,



56

GHJ Ghe G ORIOMD % @ 6o % G 0O M. v O¢
BOSC Md BOdz' dzOW 9 j dzd Y FdzQ ¥ dftis g5 fakzls @5 Isdz®@ L OF A3
oWLEB2 MejHEBSD--BtOdg i ® ( (o] stcyd s da
% @ OMDOM d% @ OMHOoM s OSHGeOded Yj d& , O fdzj HEo
Wz dzC ydhovea OO ode . Cdzj d3j dzlsT 09 R I5EwIO0 dzdz'
o j dzd UPzO BYAsOC % j wodzv s smw $Bsicstc @dzd yJ dzdz’ d3
Ismy sdz' dip B ®BH s i3 [ I ledgsto jO3 [0 6 OMf
fsdzsy dlsj dzt des s toj H j dzj dedalr ¥ T®® b dzC gL [
fsdztsy j ded j O o dsBazjHfijdsy EZMmilsts?2 ydoe r ds, J Mmdzd
W T lEesHdWW ] dydpEs] dtecl Bgelzyd s, gdik g &Y

w QoQo
Q0 0.Q0 e @ OO 000 0VQO
0,Q 0 QO Whe D Q@ SO

[ UdodHdets, Yb&DdOf s B ddw ezl vy  dzj tc 0o j dzfn
02 -rd‘:]
0 "Q who SO h (3.5)

oMjBBEM®jIs or ff tsdzdaW Isdh Mm  wz] tcDOis l§ Al s @ tsiPho tg Qe
Q6 md Qo T jifp@d tor o dzOW &% S i Pikz Y O o3 >
L dzOud daf v '&sd

ltod orf ftsdzdzj dedd bkEfmdzsead?2 (3.5) Hdv ]
Mstsls dzs QP dzdiv' Qo 1 [25, 61,79 d BEZHjIs MftcOo jH
WO &o, 0 fydzj H s aufeley @hd A4S %e G O hO O D

% 0 Ohom 1 1ted 1 Istsd D5 o)y @Pu HObB oY
0Qo.

u0C C0O¢C 11wy Mmistelstts htgsd@isd | e8] dzts syjlz o M ls «



57
CtsdzS toj sdas Bz + Qs dAB®O 9Q QWS E@H ji2 Mlstd
GOt @YU 0T dMS sd" 2 1 dzj ROzl U 6§ WHE B QZO QWokz dzS
By jls Brs! g EHHEd da®Odzd j &5 0o j dzils e

s (36)

GHY 0T MdcedzOdz, HtcjHMIsOodzwve h id. tcOL tcr o dzlz 8

RLo®J MASAES, 7§ , oudsjsiirls &8 dZtsopt] MY s dds ‘i tf & GO dz
fosfkh jdd 2 yjtjL Wdhdyt ddLSds yofmkssl

RL §todzzyd ddzts?2 t©0Odzj J (2@8DIs toddw' dzts i d dpHistdst
dzj dL 9 j Misdzr T 0 Wk dzppiads f to j H e dgts M 41 sud Mt s dzd L
P etsh jciastEdijs fls to g wzdai g o filso d Isj dz' dz 1R-192.25) Is o
g1 122267 jtcoscts 1 ot didjOd) sy by dFs|1e3R.27) 0 s 5 6 5 ¢
f stcWHCO

4 Zyjlssd o Oy jdd2 (2.25), (2.26) d
1} #lHdzv sy dz€ di- 8 dzd yd dz

) Q D~-—0 ) .
W O —wW 0 —wao Q O LU a oh
v b b
@@ 0 w o6hQ 0 w o woh (3.7)
0~ 0 a ool
1} 21 d2vyf toj H jedg] dazf{u dz
Q Y Q, . -
W O — W0 =wWwo0o —00 Q 0O ULV a oh
0 0 3]

s (3.8)

Yo & 00T008



58

rdzv dHjdesd¥Wdeoydd shdeS¢d o ¢10100dz
L tetsh jdgsaO)vdz:  MdMmisg &3 (2. 2) Mlstetetfdldfrits 36
WEdCydpwe dzj?2 dei kEysPCco 0OpPpEMBh dBC O © HOIS
Momistsw dzdv d Mr HfdsEs2Is gigsalp® | &' C Is Otz f g tsdgdistd v
BsHjdzd. 1 bt 3J ot die? 4y i gk jsdadail @
MtsH j to) Ols Coo0, YoX®yYB Iz o o jCIlststc o' Qo
tcOL tor o dzlzs Wk dz® @ daf Hekdst W W dydj dalsT  tsoBOtS O s
sBd MY Puldz mis 52 ud dnefiplis’'j d3’ ¢ Hzdf dosAdigyvdz! B H
dzOB dz® H O lsgyixlze WozodEh Y dodtsyf tej H j dzv j Isfqw 5 d3ite
WlzdzC ud,ds iz teEddzOY  dijnjledg! d3t f o J HRRBROJ Is o d H

wo 0.wo0 0600
BO G % G OhHO M h

WO o8

(3.9)

t Oo § dzl}loe 5QO, Cslststotsj MftcOo jHdzdots H
Ldzj B3 dzls™ Q@ j 8 sfsje® dHBEsj Nodd HQO Y01 0.1 &
fzOc QX Bs 00 L Istsd3 0" 6Oy jdzdd ftejfwismisodjls
fsmMSsdz S @ Py dp) dzdeborcjgligyin ¢ odzizdzé . 1 dzv
ftotsB dzj 3" OO stfedtm)! HBd 2O EZHSoMD lsm G isict
dzj 5B - SH d dftdc diz f jtshind= 6 ts jHdbafcPs H | dzdcf (SIS EH - S H
cOmMmdiislstc ] dzdesec s o tOLHjdzg 2. 2.

[ dzv  BtsH j dzd ( 3=49d)fyr191Cds * BfivH: jlzdc O 9 dzj dzd W d3cC

@O0 0.0 06,00
LWO % G OO 06 0QO 06.00 6.00 (310
GO 0O 06 % aohlood 0 QOO & 08

Il L stsdy @zazdz©gzPr ( 3. 4) Hteddzd BOJjIs o dH



59
Qo 0. Q0 e G OO DWW GO} 68  (3.11)

RMY Sz L 2w g detfspitdd dgy om@®Q o h f ts dzkz g H 2 & 6
or Oy jdzdj Hd&W fsdLosHds?2 WbkdSydd [ vt

» QoQo
Q0 0.Q0 whe w olwomM 0ad GO o
0. Q 0 QO uhho D QQ@ DOFH ,

GH T $§ 0s sO¢C odMmdaspd jlm B 2H jols f tsethmipvlds d
0. Th 0°Q «ho Oy 8

4 yybtsd (3.11) d btsafgdg] AslsfQo dzjds O
Whe @ OO 1 BEHJjI M @GOp gemlsat s

~

0 0Ol oh (3.12)

sO¢C odHds dL (3.0d2090, Jshipdzde joliteffiudp i L
WEdCydd s OdzOdsedd M (3.6) &syds sy, dd
fdzd HEz¥ P dd3 o 6O jded §

106 & 08 (3.13)

) 50 dzO dzts ¢ d ¢ ts s ji H juday § dedQ dddgr d3j dzls 5 8Q 09 | G lsd
SyEC gh dBICHd o Y SCOL Odafeb EGE 8§ ©ndsd 4 d Is j dzj
By dzs o s tzdf toeAdgeRs 1 fpdE s ls ot | dzdzts P 1-HER5)s )
dMfsd L v (A2B0Rhdk] ldad ¢ QustsE 2 j &ze3d di3j jIs o g H :

~

\ \ !Q ’ \ ‘VY ’ \ TQ 4 \ v \ n ] L
W o —WO0 +—wWwOoO +—00 Q o v a oh
Uy Uy Uy (3.14)

@ 0 @ 0hQ 0 & o0 woh 1 o a 08



60

#lstelzC Is iz to dBCOVdALiERZZ B3 dzdz’3), (A8 3.1 ftedo j H .
CdB2rRL L Ists2 Mmna i @i JaOdz]dzt,y Wiy dsidels | s fiffdesdo 40 dz
& fojHmMsOodwjls shMse' o Mdsy dshlsj 2.

e OO [ u0) My (1)
HIIC-1
kg
A
g o
M, (1) (e 5
< -Jy V. » ) 1 Ja
¥ abs § 1
®HY :
Z(l)(f) Ji0)
HIIC-2
ko
" L
Ra(0) i]‘j g e(z)() Ry
h X ! " La
- L, N X 1
i abs s ky
: L;[
dHY
20 [ 0
HIIC-3
ke
-
g
DI 20 I
- X y 1 2
B (1) — ; 5
< dHY i
20 73

HodydlIlsyg dzv -~ 1t

vO0Cddy3 sSBLOBHEE.O (3.1 § tsL otatfdry js Hispp dzdidsf*y d «
SHddtsYgW g CSIsso 9 HY ¢zl fsczv J mdgd. Ho O dL
oL ded € O Is sHsHESD tod wizj diddafsy d ¢ Oydwy M § sdsh



61
fls Odztso dls W dzj o 5L BisasdefsRisSB tizj &) dzgf fH Y b Of

3.2. 1tfmMtetsjded] HBsftdzdedlsjdz' dz" = 11 4 H&

SlsC dzsdzj dzgd?2 f OtcOd3j steso ftcdosHBse d f W

HOU C 5o bcdzsor & tc ®F fsubmbdplsd Q) dzj 2 1 i

] tcOL H J dzj 2. 3 HdMMJ elsOydd BN dz #{ tsd
WdSMmdese Ols!  § swodzj dad § tsHdzB @d) @z diz dig G
WS Mdteso Ols: WOCk fHSs o] B dzdzs 6 5 IAfdE " pdde
j Mdzd Itk®OL Bz gsFp1-1 (2. 25)( 2.138)2.200dz@ yd dzO?
o' f sdzdzW Is! fifyY okz Mk o WndQ O My B, JMmdzd eor w
SHdSo toj &3j dedetsec s § sW o dzj dedw B Sz JY & H1dzS 2
stWHd o) Hj dj v, € OS¢ oY oME ddshiE Owo Ui
dZz dzt o ftsdzdzi oGL By des oM sdz L 59 Olst Mw
Hody dlsjidzve 1t 6. 1 ted deviststeRj "Hj dzdv L O Oyd
dHd dzlsd W Y Gz B Bzdztsdzy dzd 2 § OtcOd3d stetseo  f ted o
L 2Oy @z 2zdflddiBs sC o Y COLOdzdW R HOLydS< tsoe
Hodydlsjdzj2 1t odz@OyOdzj dzjtsBERtSHJ®RSE -t
Y od 0 &OyddzOs 5 s dzd,y O ! HPgstgunsf iz dzs o Ols |
fMdzj HEY D d dz

1) (fdd dL sty 0¥ dSfyd® W k2 dzC W o d Y o
MisOdzso wIsmw dzj dzisdgls®vy dgH» @O0 dzO Udzh dA¥Y, 0 o j
SHdSo o Rz " s Yt Hjdjd 0 fsdsEr)
d 1 R@8)Misslse j Is.ilse j dzdzts

2)(fddf- 6 d1 6 dzj tOo dz' 'Y @z dz¥ , s ® o j-dod dgs)pakets
202 Isd M §sdsh¢3. A) 4 jMmdd {§asdjofs s sa®y dat
fs5C OISO bcedsos?2 MS sty jpdprojdzds
o j &z ydatie® dztso 52 S e EARISAp d Mw h 28  Wis oW s
Sy J ddftir dets § sdzsugts 5 ¢ fH Y tseiaddddd, | dzi) dedzls jsi6 s €
BIzZH j s tcOMdsisistely Haky HiGurg widOdaid3s 3 dztz Hig Yste § H § dzd



62
fsdtsh @ 8 o ite®y podady 0. vt jMls! HEY sdddls,
1V Lotsdzdls tSHdzso toj d3j dedets Si-t@wjd joBY Is!

)My 6 d1 o dzj tOo dzr O-ddlz ozt , o @ Y W dats
Y gjdzdits ' sdssh +2¢ (131.68) , J fs@q ¥ O tf 3¢ RFOHR e
o j z Unjadrzs e 52 MCsmisd ot j dzdiai Giosddipd iz
Wz dzC WGBS sk 5y j dad bis deitdsfy ditts s h 0 ¥ M s ftsldadzd Is
Mddelsj L CobBizEEB®nE QSR dd | @Juad d {Istsd M
s te VHjjlsdigvWtc O jdglzd ® O 1 0.0kt ftLodvjls ¢
f sdzz yOls! o dzW tstc BOWY Y 8] &8 o j dzd yd dzO =

4)(fndzd o Mmj Istgdo,Wkaafl yof gOyd dz0 Is tslsdzd 4O
sts dHj dsdWdydtese Ols! dn og da] s diptiz) dzp U G :
fsmistesdlstte@d B Wd2 o jledzzs tyj &k

1 sfls te tizjCdRd jOadz] &sD d] O H j sOdbkdeEls to O
dzd yljte f SHEzO o 0 WH22F)Y tMistets | dzdzts € 15, a3 BB UsH i
o 106 10, fbdkzyOjdsets s HOLWMEHQ tl O
oSl sy dzlzs 5N JREHO s fyddf i dRidsz 58 j Y j udls
dzj owLCd EZCOLOddzsE®. [ dz6kHddaieyld L Odj o
WO dO ontHj(2126) 1 dz6.)fisftzpOdz ¢ OL O dig@ts % d
fd dzH teW(EBs88) ftedsBtejlsy s o dH:

Qo Qo0 Qo6 1] 06 Qo 10

Q 1 0 1
S= 0 1 1 0 (3.15)
Q 1 1 1

RL 6)d.dh dsyldsm®ss Ov EOkicdy0 fdst o €< dly
dzj dzz dzj o " o I te 28 R FQ TE 0h O f s o JEzddgs o 6 d3]
t dMJdeddzOdzd Qdsdizt toj Isdz” = Bifids ¢ dedHigoy jisSiy



63
fMzj HEs h do 0o d dz
1) JOndad m'Q 6 TOQ O T Ists tHdse o o) o
dzj dzlz dzj o 7 | '‘QWolA dfStsydodd siAfnty dzdzd Isai dig' hdzlzdR?2 dRBts 3 dz
Ho G OIS dzf ftefdL s dzts tSIsC dztsdzj dedj OCIsd o detse
HodGeOIj dzv iIs Moatsjets dzsdid dzOdz' dzse s L dzO Y J

2) JSMmdaad 1 Q 6 mndQ o0 T sts o MmMdMmisy d3J
dzj dzz dzj o r j Q WifuzSOY didsw o d dzfiqw o dzj h dzd 2 B d3j d
shdBSCO o MdedzOdzj, sz yoOj Bsdz ls HOlYdS

3) JSImdad mQ 6 ndQ o T ss o Mmdmlilsj by
dzj dzlz dzj o jQWHIZO yd d

[ dzv s daz jydzdiab iz € dzts 0 52 M C s to el tog) #sE
Hodxydlsj v ol -ohsddL CdR ¢ oy jCuddria jdsizts
dMmfsd L so Ol! MY j yd Oy dzwdj i 54 & dacdotdds)od de
HOB UdSEIg ST j I 51 0 5z Odg' dds jdf 2L dz®y p daff e d
f tsWjodddlzj dalz dzj o r 7 U-WokdixC affisslse j sMise j dzdzts.

VS OL OdEllf Gjdzdad 59 s St I M 0 O MW EicOo dz
f eyl st Oiads ¢ d Yo p@Edjda | taaasr. | dijH d3a
ZO Hftsdddlsjd drj 114 dOzZOc@YIsMI jhj

1) f toj 5B tc OLdst®HOjAAIZOW  dzO s fry dztdsofimjy s § ts Hrztdztf fs 2
11 ddz] HBd dzO U Gsek JOB oIl Y B s 0 gL d3j oW s h (
o § dzd y otedgidn (PO s te d & Of Wtis @ OB QJ € O 2 ¢ dizts ots)
iMBEBHYh JROBLHaG HiSdzy dzr [k Htso dzj Is oVOs W isd |
00 1T

2) Okttt jOs B tc OL dgis 1O palias 2 H ts dzy dz@ to d B3 L isils t
dzz sy dzr &j k3j dzls o j Clsbic®B M Hls OV ezd O ¢ tsifstijsH] jodz'e
d Iz ts O o t£2. Bed

I Mo w L ¢ sff Sidsizfds ) dz dzdzy sy deC oY &) Hdd G
fMstesdigf sdzHtkeo'dzj Iso stew s h 28 EC Ol @detzB BOIs 8
Bts v jfdis dzlz |1 §ddgdz-3 (2.27) s d MO dedztsc s .p j B8 OL § Pazi 65



64
LOodgidlso, § st Isthdslr o dzj dzdj ©hdeSd o §COL
MCstesmlsd dzj B LkH s forrdedds | drizEHIIEE M @S ¢ ts
da&zd d s odH

Ylsts f Ww@dsdsidisiA{EL § @27 ) s § Hizz adfls ' 0 BY § dzf

1 0 G O &8
. (3.16)
1 70 G &0 TH 8

lted Mmddalsj L H ) dzdzd bsisde' WAt Rt ) dels 2) 3 .
o' BdtA¥@®Y ylstse " M istl ol f) Ok jdogs Qdiyiizo
Sls tHdd2 do- 0 WikagCoy d 2rdived, H O I j ¢ 5 1 t5pj dzldizj
L Qo dMmw h Bx o, @Is O mTmw . Clstsls dzOB dz¥ H Olg jgdiz’
mMdMmlsj B2 ktcOo dzj dzd 2

‘ Q Y @
w 0] W 0] -— 7+ WO —00O0
b 0
¢Q oh
o Q0 QY . QR 0--67
0] T —— W O -——00 e
“ UU_ UU_ UU_ UU_ (317)

Ll wWodrnAn(edmy sd Laso©0ajdda I s St dv j Is
tod Odz'odplzizd U PAazOY | S wWeth o to J i35 Meolztizglsded d  ded dzlz dzj
1 0,0~0.1 5 fftdsf o dzgafladplz dzj o 52 Y W Azl i@z d  d dlz’



65

Hisdy) 20 fesdL o s ikt dzd o, s K tof Y Plg's slsd 1 )

(317) sdHisd o) CkGEOsE' 2 o HOddsd 0@k yo,|
PO ) BsfdhsiH® MdMlsj Bs2 bktcOs daj dzd 2 :

: : QY . Q
W O w o -— 7+ WO —0O0
o v v
¢cQ o6 a oh
‘ Q0 QY . Qe . b--07Q
0] —— W O -——00 —
@ bL bL o bu (3'18)

dlstezC bktedzOw MR j BO fMdfisj d dHjdalsd¥ d6
ted if.13@ 1 Issd tedmizdzl j BldzsE&e cdhdsjicjdisl teds® Oedzdnj
) o " T0 mhd] o BsEMO T

1T -0
lﬁy) lam lﬁw
u(t) - JIBHKATEID > Marauk o ()
[P >| Jlarunk /(¢)
~ ............................... e B T
o — Hi—
< : HIIC-1 [Z JH-1 e
R Buiok ) ‘
- HIIC-2 &51|| | |[noxanmsanmn = JTH-2 -
‘| nedexros (_I_
e (O — f
| HIIC-5 | tH 4
B W gy L E
L O™ [ dopmuporanue HE
: ®"(7) :

{ et G-4 IStz € Is Iz to de@n ISipAigieds @ J §oL) eizg fqv J ¢ Is &



66

5OCddi3 CP@OEMESE tOL Hj dzj &zDB GrezE BL7) dzts |
(3.18), 1 6isdstsdzy p ozl | o P yjjdazS 0~ 1 -0 o j dzqiud dz
ftodsH dztso toj d3j dedztsdz o tsL dzd § dets o j ded o doddjYdalz, dzj
Mtstslse j Isish jpdess o toj d3j dzdes S tej H j dzdls! o j o

3.3. RMMdzj Hs9 Odzdj t©OBBIST ML HO O B2
sHJdets Wz f O tadgr Waj Clsso HodY dlsj dzj 2

rdzv ftetseo jtoCd 1 WW JjiCIlsdodesMmisd §tej Hdztsy J
ted . 3.1) Brdzs ftesojHJdzes d3OIsj d3OIsdyd m¢
dmMmdzj H s OdzO M Istsydzts s sy J (@z0,9(B8)zd W(3.14 s
o4 dzd ud dz BodeYydf 1 0 fted dn SHJ dsydes &3 dzts:
BsHj dzdtcseo Odzedw s dmMOder o . 2. 4.

1 O td-86f s5X.0L Odzr B dBS¢d tSyjdedo Odedw fy
cOL dzd yelzsRdd3r = § sty tej Hdzs 1dzd ,dvi @ gf Gydsodzr E
ftcj HMIsOdsdryf dzdz't ) z dedf 5 azsiplsEizd®d | dzOB dz8 H Ols § dz
Motsjotcj d3j dedets tsB dzOtclzy do Ols! o tsL dzd ¢ O h d j
HeMIsOsydets Issydes ByJd dzgd e Ols! dn 9 j dzd y«
dzj Lo jMmisder 7 WEdS yd2 ot 0Myg Asishh By @V zddy
20 AG(t) X 1073, pan/c
60
40
20

bk

0 50 100 150 200 250 300
tdiezdesfh 8 30 tyj dzdoOded ™ W Iz dzS



67

5 3
0.14 AR, () X 102, OM

0.12
0.1
0.08
0.06
0.04
0.02
0 |
-0.02

0 50 100 11‘50 200 250 300
| C

t dMzdzsfh §s 60 tsyj dzd o ¥dad v W Iz dz€ y

AM,(t) x 1073, Hm

—_— O = N W kA N

0 50 100 150 200 250 300
7, C

{ (Mzdes§h GBSO By, dedo OFd™ W Iz dzS yd o

1dYd sC0O0LOdy tjLizd sOIsT d3dldgjj dg@isoy
fdMmisj 3" Hdso tej d3j dedzs'Re dffjlizddf W @ QY J § s«
Colsstetsdts diMmdzj Hs9 OdzZOM! Issydesfmls! syj dad
0-0,Yod o0, Cbtterj Isjfjt!e odgtisdiddsdne et
C & nBSHJ COYHBGES BsH j dzdtetso Odzd v , Yd &
oLddCdeseo jdzd ] Hoebkzrm HJWJjCIsBso.

10 tdiisecdL O0dzr shdBC¢d Byjdde Oddw M 1
B7)  d8 63 dzd Widdets o to | o3 Wzolztizw ¥ t5dZR yif 67 Y oh
Mtsslse jIsMmilse j dzdzt8. f ST OL Oelel . sh3A.B € syd ded ¢
f toj Hdzts Y jldaz3 . B)L7) §[H dzts o tc jod3 jWdaddrydgjdglzibdzy B dz2Q y d
0~0d] 0.0 Qlz tePif SCHL Odzr hdB ¢ d ByJ dzd(o30.dB)w



68
(3.18)sH dzts 9 tc j d3j dzdats Iz @@ % dodfi3" -8

35 A0 X 103, Hm 20 AR,(t) X 1073, Om
30
25 15
20
15 10
10 5
5
S 0
-5
-10 -5
0 100 200 300 0 100 200 300
f, C f, C
tdmzdisE B C O Y gajlzdelr @Yidd dzC ydRdY 0 § tedfr
SH dzts 9 to | &3] dzeztizgizdzd d
G AB(t), pani/c
0.12 A, Hu 0.2
0.1 0.15
0.08 0.1
0.06 0.05
0.04 0
0.02 0.05
0 0.1
-0.02 e
-0.04 -0.15
-0.06 -0.2
-0.08 -0.25
0 100 200 300 0 100 200 300
1, C f, c

t dmzddsg" ¢ ¢ O 5 dajlzdelr @i 2R u-do ) 0 § tedf~
SHdats o t6 | B Yzeztizgisdad d

1t tejLizdz sOIsO3 ftoj HMIsOo dzj dzdesc s d3tSH
Mddelsj L Jiectso Odzgdg” | dzOB dz6 HOIsj dzd § sL o sdzv 8 Is
dets d BHdtsotej dzj dedets Istsydets sSfftcjHj dzZvIs' o j d
fOtcdzr » HJWJjSClse fyg whodpi Bz ndzd [ ftoj o h



69
toj Odz! dets?2 ©lgdzdaydwsd dzv j d3r § HJWJ SIs™ HOdzJ J
dzj GOIsdodzr » ftsmdzj Hilsead?2, fowedweshdnmw f

X ; a6 x 107, pagy/
0.5 AR, (t) X 1073, Om 4 AG(t) X pan/c
0.4 3
0.3 2

|

0.2
0.1 0
’ -1
0 2

-0.1 3

-0.2 -4

-0.3 -5

0 100 200 300 0 100 200 300
f, c t,c

t dmizdesEh G € O Ygagfladelr Qrgizel ™ =Y W0 fdz50 uf el ~
s HiZp to j d3jodedtedgz dzd d

34w ddzls L HndfiplY e ddg dadO'ls dp s dzj HMlse d2 o W
HjWJjSClebayalsjdzvs ftsSHotSHAZ n tetsB T
roedyddedj 1t s ftosmistcOdzmilse j dade o5 Istc O
MSsLHO OB 7 JceBB Hoad)dIsj dgpkdsg .Mis 9 &z ediEO Mis ¥
dMmisd &3¢ E2§40050d3 led™¥ ffLotdzve N dj Whddtet
Hody dIsj dzj 2 sOCdd3 tBtOL 503, YlstsBr sB J M
LOHOdzdz" 3 ¢ dzOH S dd3 StcOj S Isstedw dz. [ HAZOCS
Mdmisj &3 Effe@pud Haf®c O sw, ulbt HJdOBdY,
Hod)dlIsjgdzj 2 11t sfdmr 9 O smw  dzd dzd 2 dz" d&3d |
f smistsW dede” di3d ¢ 600 W o i P dals Odsd |

~

Y'Y Yo YA (3.19)

HJYO T WGEO Ho{ficOsjd®j OV IswWe'® - fisfflB®Yg
CsL WWdydJ dzls.



70

10 MOBtsd 34 HIdi, 007 {§sEduddgyd ug e
tcJ Odz! dz' = HodY dIsj dzj 2 I sfdmr o O Ismw
FwwOo dzj dzd? f f J o] d3j dzdz" di3d § Ot Od3gzdbiic Oz 9 J T
o' MsCsCOyYyjMmlse jdedz" = MdMmilsjdz k2§ tcOo dzj dzad v .
Mdzj vizjls Mo j Misd Mmdzsy datsj dzj dzd dzj3RYpts | 1 & f
Bsy dzs dMMf sdz' L s9 Ol dL o jMmisde 2 d3j 538,160
f L otsdzw O dByJUs 99 JHJddWw mMfJydodz: dzr ~
MO dzOMlstes2 S d ftsdzzyoOls: OS] LOCtsder E
fsLotsdzvels tsfdMmr o Ols! 3PR. o b @O 82s5Gtc Ot
mMddalsj L | Msslse jlsMmilsalzs h dna tcJ Gdzizv IdAsyafdsor o
oL Bsy desfls Hisf sdzdzd Is j dz' detsé s d L d3j dgj dad W
otsLdzdCdetso jdzgdWw H W jClstsa. 1 tilstsdidz o HJMS
dL o jMmlsder &z 5G4, IstsitsdzH o Ols detso ' | OHOf Isd ¢
sBd My judoOr "dfWjd3 HWpjddr@jsds’ § HJ OB U MEdJ
fswedzjdzgdWw HJWJjSClse, Ctltster j Htzdas 5yl
YoO dl 0.1t sthdkz i©d MddzsiL i OHOfIsdoads = (
dzj sBrsHd @3 dMf sdz' L 59 Ols Btsdzj | i s dzdzlz 8
Fuydlsr 908 h ¥ tcOdzj j tsB dzOtellz,pjXztdO] s S te joH
L dzOYl dedny Eyjlssdz or W oldzd dedzf As C O PRAPT @ O

 dzv f sdzkyd dedv deser 7 OHOfIsdeodzr » MdMmls,
s dMOdzdats ¢ 532p5Q to OBty lis@ = S[H J AZts o 7 f sdzdzd Is'

1) o99jMmsd dmMrtsHdetsy HIWW jtej dzyd Odz! dats J
Isw &Y Ho d dIs ] O d=Os jfigdse & ff tc O 9 dzj dzd W

2) fodizydls: LOSBd tty OdzdL Oydd OHOY Iso
mMdMmisj &3z dL ECOLOdzdzsets (o . BJ9). dfMmnr SH dzt

[ dzv  ftsdzzyj dedw HIWW o desf Gz dpt®©OE B | E 50
sveadgdydlsj dzv tsls, jEB NSOGB EO YO dfj Mdmls,
Histf sdzdzad Is! 92Oy j dad j o5 |



71

Yo 08 (3.20)

(cHjsetsB " e WW dydJ dzly , Mdipay LBYOF " o5 W

mMestesMmis! otOh jddw Jjet oddzsO.

1 O3 MmdMmisj gz 2S8R dzj fpdzd HzUB. 1o J Mis

HdWW jtoj dayd Odz! dats Bz ts Is datisfipop sigj g dzts [ dzw
ftesHdW W tcj@RRY)] tafttm] Qlpgatey dzts § s@lz ydIs!' |

"YO TO1ii QQt s$d h (3.21)

SOC (sCH Pdelg Byl sk ke, ybkt

' . ) V] V] ¢Q ?l Q’TQ?;YV‘
l 1T A&V Q,'H 5 th-)
0] T CQPT

o

o' O BAAJ By dzs § jt fdMOI! o odHy

YO O iiMQiE3IsL Q,

VL 0 Qg ULICi QA (3.22)
: 5, "Q oh
VR VIV (o QoY
o
@6 i QREsso Q. = T 8
G H

1

) 5HMis 032D odBjPnls®s ¢ YOMis! §josct Lkt

f sdzz yd a3



—— (8 (3.23)

I smMetsdzr Sk o Mo to] dfjtdips v daszsigisiAds] togfv el
WEstoEs Gd®dsts dJ Bd §dg s o] U, e tsaB®E tsfivh
bftcOo dBREAY | 1 stsd MizEyOj kS wCstw { &
plststesEts teOodzj dzd™ MmdMmlsjdgr (2.1), BLEHJLE

Q6
O —/——-8 (3.24)
Yo v

sO¢C d o 5BOBGisj st jddWw ftosyjHEZE'
OHOflkdo desets b cQp,dzj dgf® 8 b dediddesd—LE dzj o3

9nBBHWHh jets o of tcOWNi-@AR)dzOH dzO dalzts &3 jo didyg @ HzP.upy
I b3z iz @z 2 BB dds™ w)e Y gethd S MOIs!

b-- 'O 081 38 (3.25)

lity fdmOs 3260 ofifizjxB@4ls t4H) (( MdMisj Bz ke
(3.20 SCBdyOlsj dz dzs sy dets Mo J Misd € BH G
f JicosE s f steWHC O, sfdmr o O " j dglay d Isirded&pdic
oL By dzr § HJ W] CIsT
R QY Y Q07

YO O - —
Y oY

Y Y 01 061 ss b (3.26)

08
Y Yo

[ dzfls OB d dfHLJ@apdEd Wi ME dn Mo SR{istad Hfom"adC
cOMmMdi3sistej dedd v § ©CdBHPRI- BH I IS 99 jJ Misd 1SOC T



73
bftcOodv e h j cos Tfsfudpe®dztso C ] ClsSSBEE B BH
B J MY J W delsj ca© offjtei@plstmds Y OIS d o d Ol gelzdetfd d
(319. 1 dzv ke, COC §36S,0L @yzts B D tuHeefPHESB IS §
bicOo dzB1f(326) Gl detsffls Fdesdetis jh j dzdj dkj jIs ¢

, .Y YO - QQ
0] =
o N v

v 1 5om
i 3.27

Y v,

foXo!

0% si 007 0 -

1 smMetsdz Sk ) Odz' dzz 8YO I adlfg o bs d 3 d 1©jsde'z H
o d3j MYOIS[50] o o' @) ddJdzi(MtssBteOL dets d MY sdz
FtcOo dzd.2B@d.v I tjLlzdz sOIsj o ¢ tsdzyOlsj dz' dzts?
ftoedded 30jIs o dH:

LY ¢d . Q0
b —oy Y v

(3.28)

CohscEs osddls sfdmOls! € OxHT 319H 0 d5 1S ats
Cd3tf j dehdtekzw  tsfdzj Hiplseadw f sWodzj dedwVw izt B
fswoedjdd® dzj dzzdzjoo ™% oAl W2 o Ytetsyd ]
His sdzdzd Isj dz! dets or wodzwes sfqw  tsh dBS¢d o ¢
MCsesmisj?2 oEg@lsdad?i 2,.v s tj Odz dz' j Lo
tOmMmMudis’ 9 O sMW] Hs wpd WO ,J dAfWIsIster § L Olsj d
fted Wsttddttsoa@dd bdsg d@zEtks M & dAS @O s Isy
HOE#®E &z ¢ EBig@mlg fMeH ey Ohde ©hdsCd
[BEBh | dzdzO" MlstokSsktcdzOw 7 j es@l fijsitamsdaiL
f sfydzj Hilsd dz® WV SYlEo0L O dz03.1020 e fj.j QB &



74

Msmissyb dBy225)1(3.27( % stedditlk Qs odf ovd' @ do,
Clsste’ | oY tajoagCdij dadgi W j S@AB)N sL o sty &5 H jt dedffls
HjWi.Clsf MdzddzekBOXE SR % jSIs or wodzjds, ISt 87,6
(3.8 d(B149 sftejHjdvs o, ¢ ddaddd i Zyjbtd
Vs te dgdladipr f e O o dgfirdheflz@a8) , B MY JnMEe s s ls o
Ho O dls ndzy dgOdzd j " RysjvdiP jfgls tSHdetso toj o) dadzts 2
fsmdzj HMlsed?2 fswedweshdafmw HJW,jCIlstse.

lﬂ?g ) l 0 las ()
T (1) ®dopMHUpOBaHHE u(f) JIBHKATEND >| Jlarunk o (¢)
YIPABJISIIONIEr0 CUTHANA P | Maraux 7()
WY
\ — B HE BaHK,HH ..........
M (1) < (l)t <
HIIC-1 = | pasp >
ﬁn(f) - binok e(z)(r)
HITC-2 te | onpeAciicHu L y IOH-2 |
& : Buja nedeKToB 1 :
HOc-3 £ s E
ey (N)L—1" :

{ qUz820-u stk C sk tc dzOY gy 3@ tshigsf i st yrdffls o «
sHJ detsMgatt § Otizjs® slsisdcd T B jf &z

l1tcd BBdOtlEY jdedd f Otedzr n HjWjCltse H
dmfsd Lizjlsmw MdMmisj 8O, Mkl lskzizOw Mnjc
I tlssd3 mazkzyyioyg @) B dhf sd L 29 Bdydy
3161 1 &5 (3.17), O bOSCY)] BISSCO.YW rsteimdgjts ol
Blsdzdudd b MmdMmisj i (M. w©dMH. 3.13) ok
-1 (2. 25)(,2.128) (31 7@ (31 By dhmfsidz-okjls



75

lﬁﬂ) l@m lam
T, (®) DopMHPOBAHHE u(?) JIBHKHTEND > Maramk o (1)
YNIPABJISIOLIETO CHIHAIA 1P | TTaraux 1(7)
o)
s T BaHKLLH _________
§ (1) <
— HIIC-1 TH-1 <
LM, (1) = -
< : Brok (Z)U)
— HIIC-2 f9|[ |i [rokanusanmy === JTH-2 [T
R,(1) A i|  medexros <_|_ :
urc-4 <4[[[ | JH-3 [
| S
— HIIC-5 |
o ()
o LY
L 0™ Dopmuposanue |_|:
?‘5 ®°(¢) :

{ 8 l-blstelz § Iskz te dzOW  fl Rty 0 to @ ¢zl Bgslzgst fls o d 2
Hj%jokme dydykj d

rdv fse jwCd 1 WWjiSlkdedesfisd Mmdmlsj dgr |
f sfdzj HENBILL dERS O M d8 SHdasyde 7 HjW jCltse
GOl j BOsd Uy H&GtEso®Edj, o ARtH] CGlsBit
oL 2SO hdn HjWjClkses &0 thod BE s &6 i)
MdMmisj Bs2 ki teOo dzjf ded)O dzcdzisPls ®Bd'jdztd 6 4], L Ol
WO O0d3wo pHHMBIO dgzo VAT @rinx v &g( Md3. tedm
) Ot Odsj Ister 3t Bf dzd Gteddzwlsr  OfOdisE 3 judi
HdMMd elsOydd

1 0 tdfm. 3.12 f¢OL Odz f sdzlz yJd dadz" § ¢
ftes5G6tcORRdts? Bl te O jdShjdftastain difdse) @3lzd W( Md3. tdm.
dzj G Ols ffasdgdEj Hiflseo d2 dz¢¥ BT 7 d LY towbdtiztsdadds’ s oH
Hody dlisj L A Qejfelsscz( Md3. tediin.BJj2. 4)lsd A twiefj
slsfklsfls odid{s €§ OL ¥ j Clsso ©hdBCO wmlsfdjyds C



76

stcOj Sltstedd dzj ftoj olB@®@EO, 01 &deghyis dpdg ¥ B i1
1)1 5 totssd ded C dasp i fAfbtstsdso Ho gy d Is pdrj HJ dddfy 3.1
tedfy 3. 10)Mmbsiidapdss dzd © Istsydedfglsd Hod

4 E(), m

0 50 100 150 200 250 300

{ Iz desR L33j1d2) dzd ¥ s dB BO fif dejsE JedAyd3 dist?
o Ibtd udmdi d f§twd o UsHA(ESHRERNjFEISTS ot O

AdWtes?2 2 2Ot edslitzO 3 dzl 2¢ tc QMg admfwd B8 K
f o5 Gt OBBds 2 st O jeddryaudeid. il ¢ dztits degdodls ooots | o3
VABSh dBSd o (GCOLOdIYR HOLYJEMOkE fso §:
MsMsOs v jIs Stds 30% sl o iae) P d 17t b
fthosiKdlizo j dedyj dzd® thdeCd fdzj yjdzd™ HES 1
AqWtets? 3 f5COL OdzO! Istldief Wwq frgr dzgtifdadds Is d
Msftetslsdo dzj dzgdvw W C s% (Y, OH oTefpy[ fiRY J dav gim@izj 3dls o
PpTIACISO tshizdosjCdAMO® 0. 46 of . (FROC 23 . 8B 6t
sh deft®] ¢ %o dzj dzdd o 0 dpsudfiHdely taldzy d3gi dizl izl
d3ts A3 dzls O EZdEED L sO@Edgds jsdry 0 10, 0.CIstwlg W j CIs { to
o jdzduyj dzedidziey g 2z f ,les] d&&d B 1 &8. 27 tOL .
AdWtts?2 5 &O tdm. 3.12 {5¢0L 0000 dE
ftloc o OBBhE2 § kKO pSls Hafddrsny @agdr = o' h | fs¢
HiWjChoadiic (tjH®OCO] B2 MdMisj &' kiists



77

or wigdgzS H W jSlstse (Mo Atdsfhiy B 35 1@QEUOE S &
slsC detsdzj dzgdj 1 Gl EC OL Odets? 3 GRIDifHGHEEIOP ff
st Pgagz ydds se@Ooydy & oL dzd S dzE¥% § g j
dzzy dils! ddas df Pisfsats e H daf B d B Igfgeedytxiz] dzd W
(MSstesMmisd) didzdf yrHifipscist ftoj CteOM j ded v 1
tiLkd Ol &OIls jjd@staitp] GRs'e SH dis H oS o j
MdMmisd &3, ¢t HdOL dzO W] s ?2HYn@stmed 22 fy s ¢ @ dgz§
3.11) §sCOLOd d&O tdfm. 3.13. I j dod uedtasd d
sO&dy §, CWOOMBBISte | dyddrbdy Coj" My tH JCds=Okd . d3d

E(1).
14 EOm

12
10

2 \ 4

S max2l.5w™

o O N A O

0 50 100 150 200 250 300

[ dmz dets{rR LABj10B) ded v M dBSC Mdzj ¥ j ded™ 1 ¢
H4WJ YlstBg L dzd m

AdWtes?2 1 dO tedf. 3.13 §SOL Ody L @n Gt
f totsc tc Odddzts 2 {f listd O jsTsltiztsdnds,o ooV taHsj2W j2C st ad3 dfiz
fydzy » Jfdedv f tsWio Q) a4 dfdz" d2j ol oy jdzO W jodzdf @1 O B J L
Cdi3f j dzmOydd dn- If Sfikdgids fiffdelziRO0] th de O Mmd
3 (9 41.66 ©oOL). AdWttsdd yBRE@Ed] 0 BC
dzj dzlz dzj 2O H jYdad @ o8l | sthdkzz 5O B C O fdzj y jodad s i
Hs 1. 41 &BAdY oot tcd@B) faddzj y ddefsd f sSW o c
dzj dzz dzj o r 7 0 NOlzdd®eC o B BT R .  tsd3 to(O fips s t$ ddp



78

716 OL) O L Istsdz ¥ Jd WidaiipzedS 1] dz@Gl JJd&z@ O ilsmdzj 3 «
fesctOBRds? § B0y &l v day ofj digisfy j Is O dfd@tc de ¢!
HyWJ Slstes f todMmddely H diadiop iplstgdeled. tdfm. 3. 11
dr § t5fdzf Hsfipls of ds fig lis@a] fixtsd L twfrtefrBdf@dg » J dzd v dzO
Posd daps 8 MByj sOdd™ 2 (fs@tod2y® h S e Is 5o
sOCdd GBLOLGE, HjLbkd OT ®sHj s
dzk BSEs L OMMdB3sIste] dzdz" » BHJdzsydz' =~ Jdi3
bflstc O dREEEOlsdo d & ¢ fsdgdzj Bdso d2 . 1 PYsidzdats fills
MsnWwsOd dMEsHdks Istydssfls L GhHojddylsdgf jv & s ke
b ZOEsedyds | tjLkd kOkT B' d&d  sdkzyj &
HiWjChkteo o MsOd dr 7 Hodydljdva 1.

35C C MY Jtod d3d dzls Odz! dz' Jnd g dziz i az®@ deg Wzd v dzd ¢
fsmdzj HiNsopdBa' Wg zlstso

[ dz2ff tetse JtoC d tOBlstsmi tstss2dz figls gzdy'ly tf Gztizj
dzj ¢ Olsd o dz' n fftstdryvde j davfrplshadiiRfig W S s B g0 Ils j d30OIs d y |
B HJ dzd o tf o @extbit)j cd® s zAcldd! Y j tascbli) dglff sdz' L &
Ldzj Cltetsdsj m Odzed yj MStsets Misj dzH O, s&B14 d 2] aidk
tc OL HfjtagjH MIsOo dzj dz@ toj L 2dz' IsOls O df talis onj HJJfipiEpdz j

CC My j todfdigjtalss Higl deffffif sz L s Oded j d5 { dzj G, Iste
fsCOL Odetzf s EOs#4 Jjtcfjdds HoO  dzj ClstctsHo d@
sy smisOo d B2 dsh dtsflszd deddg ® § HIg ddgjtsiag@no? . f
fsHmMdMmisj & Misj dgH © o 5 t5H WHsj: dzj IS s ¢fij Coi taat<ONigl
9 0dzsco HodcEOljdzj?2 d HOLyYydSd LSO, kMmO
bftcOodzj dedw flsj dzgnsds d MY sz L Mgtlsoinw S B SE 68 C
dzj ¢ s3] dzgv Is MistczClskztez d OO Ister d f
L G Ols! fOtcOdj Iste” tsBI j SISO kZftOo dzj dedw™
AdWtese 5§ E{ tcOo dzj dzd J MisjdHtsd MEzh j Mis:
B S ot SdEBR3Rdz] tal® jots fsdRsh ! 8 9 Cd3f! b |
MdecdOdf sisz OB Y G ¢ tso, dzOr tsHION pasipw [sanwfiy Id



79
bftwOo dzj ded™ | dzj CltctsH o d ¢Ofs tiaf iy , § st tor
bind dzd ls j dzj 2 Cylstn MRBBSHsH O Is figh ts Bz@zj S Is to tisto tc
[Mdzsodr j] ROLOCljtedmisdSd kS OL Odgiles@ 51 fls |

t Mz dz8L[ BF.d2 odH dOBBOlBtedtsets 1 dzj CIs

vkl fsosHdBsets 1 CMYjted i3j dzh® s BOL dz
ftcj HZOC O] Bs2C sdffMdhesyudd ftsfdjHMlsse d2 1
sBj MY judls! Ioydas] lsfdjydeoOdedj L OH Odzad
fjtcotsets { dzj SstesHOo dEOIsj dzv flsj dzhn ©, d &dIsc
ltod {Istsdz f W odldids(dtc 5ig] FpE O f ts5 HOO W) 12)] gz fi
fJtcj d3j deddts GABOENEO 0B ) )dzOf tow y j dedV dzO o Iststo!
flsj dzH O, Csltstetsj ff to deodajHhdddgtse € difstsk) aizikgOdzdc
ftiojtfwismlsokzs h jets otOh j ded ® Yo teg tdzd j4 dzfs
HOYdS) kecdset?2 Meistsfisd didldtetss OdB !
( 5 tOdidzdn) § J toj(d3d detaBRHO ¢ 6 OH b fdlzd U d dlzC
tcj Odz! dzr 5 f s5COL Odzgdw B8 HOIYJS O.



80

dzj ¢ Olsd o dz' ~

| &zj ClstcsHo d ¢ Olsj dzw

s Ogadl. [ Mdzsedzr §j] R OtOCIsjtedMmisdSd
1 O d3j dztso Oded 4y ¢ Ote| [ Hd dzd |y d f)dzts g
dL d3d oL dzOU J ¢
roedeofsgms s dzgalzse s Iss & O
dbSIsdodzs] Msftslsdo dzj dzd [ o3 0.8
RdzHESC Isdo desmls:  yjtfd w¢y dz 0.0008
st WWdydd dals. fiefglsd o ts 1/ tc OH 0225
stsiWWwWduydd dals Emddzj dad v 7.3
st WWdydd dzls Stehkzlswh jetgy o3/ ¢ 0.225
[ sd3j dals d dzjitedgjdls te O] ¢ | ¢ ¢2d3 0.002
1 B3] dzOdz! detsy dzOf tew 3 J dzd | 56
1 Bd3d dzOdz! dz" 2 d3ts d3j dzls 1 B 2.7
1 Sdi3d d&z0dzt dzf 2 Ists¢ 0} 12
1 BB 20 dz? dzOw yOMmistsls©O o tsB . / d3d 2000
stsiWWdydjdals fjtejHOYyd |[sB. / d3d 50
[ sd34 dzls )z ~its g¥9) Isted dad "1 o3 0.2Zign(r)
I atsHd Sy J tod d3ipdldds ( fuge] Hedfde O Bl 0O dgj

fjteotsets | dzj ClstesHo d G Olsj dzd
5OC COC bkftOo dzj dad §
o B Mlsts

’?‘QTQ U~

~.

60 YO

10 tdBH316 s OL Odz tsh

oh

de¢d

f sfdzd H fiylsesdj2fm fHid Wdj eCAsldsie  eHtds@iRy jdrtz
10 Eldgs ézts p O H M) §
Ldzj Stetsf tod o SHiSdR (s
L OC t5dz0 3 .22 8)0 9 defytfath z! L ts oW e czazP € t
Hst sdzdzd Is j dz! detsce 5 O3B dzDdzlf@ sde@dytsz L ©dc © o 3 @d

(3.29)

CHYOMdEc dzOdz L wOo dzj dAf f § & ¥ ¥s gy o tizkelg ds' 5% s o,
b tcddte @) jath

stttz tsem gzt i ek bigtarg | jolis] dedts | df:

L dzj €



81
X1 O {Isdrn ttdmkzdC OF CtedoOW 1 §BCOLT 0 0jk
sd €dsf SolsRies | CdzW sstcO, O BE#OVL B OO d
dmfsdz L g8 Qdzedd Mmdifgdyj BzMmisteOdzj dedv  dzj ¢ Ols
or Wodzj dzdzr T (329 Y Bl dsd Y@L Od3Q 160 dfsts d
MCstesmis! & 1 dzj ClstesHo GOl 2y, § ©d dz®o jindjf
fjtoj d3j deces? Osh BB o j Isflso j dadats .

o e(r), pan/c
6 1
4
5 2
NN, A A A A
2 VoONS NN
4
0 50 100 150 200 250

5, C
{ qfesC5i3h 8BS O biwOodzj ded™ ftod oL dzd S
9 fSCOLOdIYE HOLYG CON Hehdifoae?] dYC © te

sOC o9dHdts dqL tdMm. 3.15 gh el 4 ¢ &
HOIsYyde¢ O kcdtsets? mMetstesMmMisd fJtedetsHdls ¢
EftcOQodzj degdw 3 0.8 twOH/ M HEB 5.8 w©WOH/ My, I
d LOSCBdO (3.29) hdBCO EZftcOodzj dzdw { tcd
e dsdastetsiisd ko jdzdydoe Ojlsmw IIstsdzr €5 HEB
EmistcOdzd degdWw dzeJ G Olsd o dz" = { 5fdzjtHEIsootsfc2W § dsr W
shdeSCk EBEfttOQodzj dzgdwvw o MmdzEyoOj ¢ tswedzj dedvw L

lted §BWodzj dzd 5" f B € § d3p dzdetis T Q LOO dzdsWd&ts o HSQ@ Is
(Mmigdm. f(Bealdf-sHdls ko j ddyd ddd dOSCMdd30Odz
cOH/ M Hts 7.1 wWOH/M (. j. © 8.87 t0OL),
dzj cOIsdodzr 7 ftsfmdzj HMmlsad?2 orf wodzjdadzr = HJ W,



82
13 ®©OH/ M, . Jj. EZd&jd hdlss jji dBwBOSMHdBzd o

&(r), pan/c

0 50 100 150 200 250

{ qfpesC6i3h 4BSC O kftwOodzj ded™ §tod o tsL dzd S dzts
f5COLOdd"R HOLYdSO kedsss2 i

1 0 tdf. 3.17 d 3.18 {C0L Odz sh ds
fjtcosetts 1 dzj SlstesHoadeOIlsjdzv Htod §BHOYS
4t d3j dedzts G 5 Bts BP gats, © figkOrs ldeedlz ju 1€ figfls © | dzdzts
Mstslse jlsMisokzs M j @ =dg0 fdtefy d dzo®@OENgo o® | dzO
olststets?2 HodeEOIlsjdzr MisjdHO. RL 1Isdm Ugdfmk
OB dz¢ HOj IsMw ko jdzdyd dzadjy dBOS Md dBZzOdz! dets?2
%) §iB®B] Bjidadess B 2 OH/ M (9 4 tOL O flsidg @ff v
dej G Olsdode” = ¢ tsMdzj Hilsoe d2( Mmak3. v otelx] tgLoler iPd GO
shdeC O EfttOodzj dzdw fted §BHOYJ  BMistsw dac
MisjdHO MMisOedzv jIs -1 . BOw/OR/ MO ffDE Fdgl ddszt
mdMmisj 3" EMmliste @dzglatizd ¥ § endzPH Mise d2 o Wo dzj d
mMdzdL dls!? hdBSk EfttOQodj ddw dzO 9 % o  jt

1 © ted fn. 3.19 d 3.20 f5C 0L Odzg" t
L dzj SlIstesHoa e OIsjdzv ftcd o9 jHjdzdd f Otcdz n
otelgj daf x © smkzh j Mise dzv &zOM! YBSHOYO | jtej d3j d
L dzj SstesftcdotsH  Misj dzv O, sB j Myl qbe Oy  ditg d



83

otcj d3g dpd¢ aH tsB OO0 dzv dzO !  sMilstsw dzdzOW ( Md3. toc
3.20) BOBBE Ol Isdn otchfifludiss ylksts E¢ OL Odzk
ftcedosHwlils ¢ kojdzdyjdzde dGOSCMdBOdz dets?2 N
f jJtcosets HodG Olsj dzw HSE 7.5 ©O®/. B (c®ODHI M
tcOL ) o ts oRlSHtaddds L ts o OlddAd I tc Grpjfrpisdjwdzr dzj ¢ Ols d o
or Wodzj dgdzr ~( fpdg.W jtEMRPY B J 1) Isd s dBLJ7HEBO

5 (1), pan/c

4

3

2 ! 2

1

0
-1 ot i& o ot @ W
2
3
4
-5

0 50 100 150 200 250

4, ¢
t d iz detsiCf "3 BIS7TO Bk tcOodzj dzgdw ftod § sHOYJ
olstets? 1 dzj SlstesHe G OIlsj dzz Mls

&(1), pan/c

LD hOLGLU Ao~ whsuw

0 50 100 150 200 250
{ c

t d bk dzesi&f h3d B1S8O bdf“ic Ofptelr dff sH Oyj o j 6] dsj dadck
plststes? | dzj ClstesHo dC Ok & flsj



84

&(1), pan/c

10

B L o v &2 o ®

0 50 100 150 200 250
5, C

{ s Q913 eSO LiGOBEpEHad s otcOh j dad W
Ldzj IS tots Hp tffftonsly ebvdzdzts 2 sh dBSCj © §5COLOd
f tefisH @y joJ d3j didifstesy J dzd W1 digOC s tistscds@ 6 Ols

&(1), pan/c

8
1
6 7[”\ /\
4 \ -
’ SRASNY. " ,/ -

2 v

4
0 50 100 150 200 250
7, C
t dfkz dzB) "3dB2X O bk tOo dzj ded™ MS Ssmls!
L dzj ClhtiesHodE O dzv ftod §jtej dsj dedes?2 tsh B ¢

it fsHOYy) fJjtoj i3] dzdetsets dzOf tew ) j ded v

vOCdds sBEOL A, §tod G dyjdadd {(Uhds sy
1 0 ftod did dzd dzd § E MefthhBdeidsted v dz ¢ Ols d o dz'Wrqj BY &
Hj% jOsEdsdY jls MddLdlk! ©hdeSk ki icObdj dz
d fjt]jBpodd=2 05 ©OL .

vOCdd ©BLOLBE, ©jLbkd SOI'd dbisipdejis &



85
mMddzls j L d tc 59 O dzdizdiPls tc @ dgfiddzgidrts' H Mis o2 o 1 ¥ B g€ Is
HodY dIlsjfded SH dz" - tctsBtsistso f sdzdzts s & 1
1L WWjiSCSlsdodesmis! ftod ftswoedzjdedd tOL dzd ydzr =

36.l " 9 BHT

1. 1 bt s'cjd@ajd mMmj clsOydd B' dgj Istts@L tc @B
dzj ¢S stej Odzd L zj " ~ )iy Isv ] ) BcfsHinjudgldsd Wi Gsuptef' oL
f smistetsj dzdz" = dzOk fistdpaiatkzjoddts HIg izl 2C @SB J SISO HC
tlsd Mmdmisj d3r  tsesjuigdzf ude QF deStia d dzfs tgdsu § dz d
slsC dzsdzj dzed?2 ofMmjr fOttOd3j stese HoddIsj dzj 2
shdetst o W"FtslHAISQMfCcErsMS sigRRislsstcr | B Ef
f swWo dzjt dzcffilddly 4 C Istso .

2. tdLlzdz sOIst o f sdzdzj dzdzse 5 d3OIsj B3ZOIsd
ftsHIso jicHddzd tOBtIssMf s dztsmls d or" mMts¢
fsRgtsh 4 & o] Hdztsy ) dzbipighty datf b &1 @y fbis@dzd L O
Uisdn  fsdifilpls jj o) o dzjsdg® M @ 5 Lt cftd O dgigafs2 § Is | dz! fr
tcjedMmlstceOyYydd fJtosddodzdsr HEY CI1[ [

310 thmMktsey dLojMbdsets d3j ssH O Mmddkls |
e OL tc OB )l Bz jHdgz'C 5 37 | deff Gselizl) H figle of gzl ydz' =
HJWJClstsCotsgts® IRV Wstcdiddtelz j d3r - HisH 5dzd
otSLH]j2Msol Muslte@dails! ttOBtlstsMyf sMise detsMls
o0y dgj 2N d~A ~nOOSIsjtedMmisd S dad sy & H Otfiasas iR d
HjWiHE8ls Clsd oL HJ2Mlsdedw |dthyltadsi ze jlsdad' y dipz
f OtcOd3j stetseo HodydIsjdzj?2 Gls Metdr dzsd3d dzO
HOIsyd¢< tse e dzsot @s tsfipIsthtyf tsfipls g Hzts M ls - d or
tcOL tc OB 5ls O dzdzts 2 mMdMmisj d3r B frplidfils o g o B 45 15
BsH | dzd etso OdzdizO Is & tadjdz' - 1 C MY f) to d d3f figefistisdz! L ts
Ldzj Sbtetsd3j = Odzd U§ §) ©tied ts @ RN foseiBRAOMEZ " | ls e dz
f sogsh 1 s f totsc tc Odzdz, ¢ tsfy ON @B ) lsizigh ez d5d dz fls
tcjedmistcOYyYdd § to=HELOGZAE Hdzw C 1 [ |



86

4t o110 Jusd [feyrRJym@) ¢ sRrRpoEULL 1L [ 1 RC
VJafrrevhkgrw dd, 111 RsWIZR ¢ 1 R OARJ
resyrsom P frlfrir3am tJ1fuv]f]

] Oideh d ofsd dalsa@ilzdgj 1 1, ©ls Cslstster 7 o ts d3dat
o' fsdzdgv 5!  f 5ils @O0 dzj dadz’ § L OHQizfs,ls O alzzy & g
f5C 0L Odd" Ctltt’ Rt jdomEdud@neddy b e ¥ 1 g2 W s
SO kR BE129 . I tMitd Sk €S O ddizdd &t H
Bsyjls ftedea jMmisd ¢ BhdBCOd o orf ff Bdzdzp fizg «
fslsjtej HbooUdgshbY L PE®OYO Mo 5] o ol fifgl teztzg
f s dzj HHNjISWORIERIS L s 5 H Ols Y € OD&YSs &z @z Hzg? .

SOC YCOLOd2 fads®drdiL fipkzs €& 7 & §2, 56, 68, 69
sBd My J uHOWEfiglse j dedetsy tej M Jdedd L OlmfPlaite O
fshdzj Hilso @2 § ts/C Pez@8aff @ @ ftsiaizdz®© dz' & H Olsyd
ftcd HodYjddwrn 1t o fdasmStimisd ] ROs2 i
fted MmddasdLd 11 daj dzddej 2de" = HJdzOd3d yJ M
dej sftej Hjdzj dedz' j d Mikh jMise jdadets f j toj cgoatids'
slsdzd ydz' n b dkzdv djowlL ¢, Wstddekj B A
HjWjChksblssdke o cdzOoj o] HipHedalsijde O datgay fi
C sd3tf j dan®fgdzgf HHNjlsWoiR(SRIs 0 5L dzd ek Odz® afd ¢ Oy d s dzdz;, =
dimyf sdz' L z¥ M dd B Py sarkeip didgy sdz' € t ez dg@ i AU
Mstslsdetsh j dzad 2, ffreCWQLL sCigigEvh o EiOsotocr CRaf off teladpdzt® 3 «
HOl Y §tdej] MBHOMEH®No jMisder & §OLOdij scso .

411 09 dc Oyd Hazizts @y Gels qdK& tc Oo dz§ dedzy KQls d
f SH 9 ts HodBBASHS O
1tod tOL tzQOs OUWEEsdsth O d §ldsjdstf | dzfi) &M H )
HyJWJCdstEaDo dc O (fsladpdst®©y dz' = HHOIS Y PHYT J W dac
i tcOo dzj dedzOy@ilzg B - sH 3 O s H jddBRlE tc H Ods Y
oL OdBsIe Y& ¢ dzQiggtsjoHmAs B, H Ac § SIs s to'sd B BAGIS tgts



87

HJOcG dsmisdyj MSdEB dzOilzy H DO P blz@rllgoy jiC IsT .

J sBh j d3 dpdeiasyadsiyd € s Bistoclstseo ts?2 dzOo dc¢
LOadMmdls Bl jets IsdfO d dzOL dzOyj dzd v . J
OQolssdesdzdets G s o ' fdF dadz dztbw o WGz dad y o3 MM d P ,
dzO o d ¢ O A dff sizdz ) Qi o) §OF

1) Histf dzj ectse MSC d2 dzOG, dL dzj[s Ry AOd 2 1 dz
slsdesmdlsj dz' des tsCtelzy O h j 2 Mmtej HT fts oMfMmjo
Mdmlsj &3r CtstcHddzOlIs (wvdgs) ;

2) Ok H@EA 6", qudsj ewe hdj  daffhiaji® odf
¢ OL Ozt dg o o s ;

e dietsffut sdyt e dr Ctoj dzO, HdWHH 6]
l (Slsdetsmd Bp ligsdess Isdzts?2 MdMmisj &3y S tstcH ddzOls  (

4) CdHtesOSC EMIsdyj MSC zs dzOo d ¢ Oy d ts dzdzlz ©
Ctotston dqudz®Ust o o u s ;

5) HOLydS¢ cdazkzsddz 11, zod rLddgistgw s h d2 Cts

6) HOLYdSd kcdshe ha ffisS ety fifds sIw 5 s .

RL®j MiKzis ubs® MmowiL ' dgfjLydgilze Wojj dgzddyd daGmikf
d o bagmfjudeojlsmv M { Edtsistzs? ddagBoOss

-6 0-%0h (4.1)
0 hU AV & o Fod

GHEO U Of) of OR oh oh o -9 jChktt fjCyd?
b dtse ts2 NS seslsj 2 Hody j ded W ]t
0 ORDOROMOR—0R 0 -9 Skt fsdtsyjddw d
dbush - -BzsydzOv dBOstedyO fjtejotsHO Mistslse jls
o JOi139]

(4.2)



88

v v, . QT QE Ok NE "o

i 2
AEILlWE+ N P P
] F i "REw £ %o WEMlWER Qe
&Hj0 - 1 oomv ., 1 Okl "Qd Qe WEii O  h
J f New e+ Foor Fo4g PR \’?’,OI_,
1] W ETT W € %o [ "QE "Qew £ %o
u | Q& WEH b WEHWE% U
p i &0 & 0 E %D &
[ O W € %o
W €+ W&+

LiIcOo dafddel{ 4. @) ( HO¥ s dBINH i teie" J, (
o Mjdz@o d ¢ O f[Expdz© dz' Bd } # O lsugfEdQdzdls 5 ¢ 5, 4 L
MsHjtey Ol §jtej di3jdeder = dozd dzj s tej Hj dzj dzdz
tej M jded W ¢ s Gt O ) ©fgdzgf HemisLodftad gz 5 8 Is f sV onfilpW & b
1 Isdn HOIkyd&¢ On . H Fuyjssd3 Glsd3d yd dzdztsc s
COMMEOtdo Oj &3 & HOlYydStse  dBsy ds shkh
Oz jBteOdUj MSdj Mslsdsh jddy, Sttt & Ht
Llsda HObydSte. 1td ! ol odfiy dEsddz (SO Oyt
otsL ded € detso j ded & ' WHej digpdRdsiPy oo detséts H Olsyd ¢ O,
o jdzdyuddyr HJWjChkO, CislststcON dzCHtstEm jdzehy O
Cstetej SYdd ftesctOBBd 2 MdcdOdss bk ttOs dzj

s O0Cdds BBEOL 5, 9 IsH@dzdafs 2 tc jehdZDjp Ig ) Wi IsLOE
o’ MEC S OYj Miso | dedes g 5,  ded Is hf ®clsj L © ] Ofgafify
dzj ftoj 6 BdgE 2 2Oy d d HYjefijus, lsiElsjo@ls d o dzts S B d
dzOo d ¢ OWdftslaizdztOy dz' Rl (H Olf S @O dffjds e j € d dz,
PteOo ddjtdzd B dfM" o Of 3" » 401 )&2xy j(ded ¥ di3d

42.{ § dMOded § Mksizs by O dzf tf Iy l5 o RasdBy 2 dzff Bipdixf H M ls
HjWs®ls dzOo d ¢ Ayfddsstisdds) dz = H Ol yd ¢ on

1 tej HdzOG O] dg'd 2zlscisy €tz jinfdtdnilstg Cdis digs P dafn®©fig dzff H ) |
HiWE Ol Z0o deDYdestiz@B dzr = HOLYdSOS 1t fMBH,
10 fitcosdd M dMmYf sdz! L so Oded  ds. 2 tp Gatbdasdifds ) S



89

HdOGdtsMisduj MSdn dzOB dzt H Ols j dzj 2, tsBYdEQ toktsidg
HyWJSs@Gsoolstitea@diMujls 99 j HJ ded 1V 1 ey th Odpdedns’j d
dHj dzlsdw d S oygydmipzdad fztsS OLPdad i HiHBdgff &1
fsdzlz ud dedz" § o J dzd ydde" d Y BUAS 3z f dzim® iy dzgfizy i |
1Isdr HjWjCSltse . [ dzv  toJ Y ;ndzdiepisin§ © Is 6 tzdzt®?2)
9" ydmdzj dgdz" = HjWjSlstse M jydOdz desets o dH
1 Issets o j ¢ loiftg s dzla Ynpddad yddz HjWjSClsse dL
HOIlYd S sov sedffiisrdjdatiz” § L dzOyd ded ™ L d3j 6V j 3" -
VBtedzdtetso OdzdV ftesctcOBBRd » Mdc dzOdzse k2 6O

tommissistedd3 ofMj Isted L IsOf O { tgjdardzistgjjhdg
L OHB®HdzOtclzy jJWzi P Istseo o de@aafcd® dias dedzte Ols yd ¢
e O dstsis te jddzd jH jor@atatf H @is-Jidzy 9, d MY s d & t&lyvdzes M
(41), (42) d dBtsHj dzdfctkS OL Odzd W HOlyd¢ tse, dL
wohboM oMo h—0h ohd 6 O U o [54, 83, 8%

C°zpdcBd O —ofi 0 0 O
0 %O0h—0h 06 0 6 0 %oh—0h 6 0 oh
Czed@®d 0 —off o b o
0 %Oh—0RH 0 0D 6 0 %O0h—O0RK o 0 oh
" %200, 80 0O —O U O
0 %O0R—0f 6 0 6 O %O0h—0f 6 0 Oh (4.3)
'OZTdo%OC‘) 1 0 0 %o(‘)ﬁ—b} 0
6 %o(‘)ﬁ—(l)—| OF]
'OZUCL—(") 0 %00 o 0 %00 oh
20 0 0 %OR—01 0 0 %0R—0 1 OR
XD O O Oh°tzudpr o @ oh ‘zaPl o @ oh



90
G H-£0  GBO @O O MO h—O0 N OME OME OEd -9 j Clststs i ts
99 jH]jdelzsGEts B OME G0 dipsuironjaddyldnjRs;h j 1 dz
0 — (i,j=16) ; fd Bo sdzsdg ¢ ~& GBSGL &ZOYJ &2 fMdce
Colster | dBselislB JBEH j oy Ols!
4 EZyjltd o4t30y jozfQl® 0 dzjQo WIBHD 0o

B3 Y HEz " aBH O] BOdzS O dzOB dzt H Ols j dzj 2 C
Mislso jidssfiflshbr HOLyYydStseo ftod otsL dzad € detso j dzd d

Qo -0 -8,

GHY ®O0 QOO womo M0 %Oh—0 —O0F 0 [ oh
DO 0O 6 0 o o VO, Mdioatsdzsds ¢ & BiSL dz
shdets¢ o Mdec dzOdkzOr, f tdzizyojdr s ls HOIlsYC

[ Obted yO 5] Wi figstets ] dzdzOY Hczv BOdS O H(
(4.3) dd3jjls Mmdzjnize hd2 odH:

Wwwouaee — 7 0O L UV 1 1 O O W
g1 00/2 2 12 |2 1 1 |0 O O |0 O O
/012 0/2 12 1|1 1 1 (0O O O |0 O O
g¥/0 01/2 12 0 |2 1 1 (O O O |0 O O
eg¥/0 00/2 1 0|0 0 O |2 1 1 |0 O O

S /0001 1 0(0 0 0 |0 1 1 |0 0O 0] (44
e®/000/2 212]/0 0 O (0 1 1 |0O O O
/0 00/O O O |12 0 O (0 O O |1 0 O
eg®/0 0 0OjO OO |O 1 0 0O O O |0 1 0
/0 00/OOO|O0O O 1 [0 O O |0 O 1

GHG, O dOitsh deCd o Mde dz0dkzORS Mf etz RPLE @R
[Ot®d@f sdz LEjlsfW Hd&v of wodzj ded™ daj C
BOdC O dOBdz* HOIsjdzj2 (4.3). [0 dzgj sBOBH(



91

By NHE o) dzdud dzOd3d ff £Qizb y( clzdd phy dzffe Wis s B
otsL dzd C O h JERHEO D, fdEfs z Os W 2 s ¢ &jsdgb dl§ ¢
BOlsted y"r YW Eeshw Mdkotsd 0 d 1 [84, ¢
C tftcjHjdj decBkz HJj¥jClkkz, Ikt & §jtejfi
dZiowLCj, d Msdeyo, mNttlksj&hkp khisootty
fteslsdo dzs . fdzkz YO j

[dzv boydtsets sSftejHjdjddy, o CO0CtH
dzj 5B -~ Swlslss” o M Mis Sz e GAsflzdsy@E o4 M4 Jzts
fsdish 1 8 OISO dpj1dz' (L W tsH dats L dzgOydlafs—aotg O LOdZds\P
1 o0 d] oO. [ dzv EMlstcOdzj dzgdV¥ | b @3 )dz] dzfs fis T
ftcj SBeOL 59 Ols -4(43}5&1(&345@19@@ dzaf Wbzl § s dzkz y j dz
FtcOo dzj @ad@.3)h ' > " T 0 8T s B
—0.-" T 8T UR) e 3 Mistsdzz Y dzs s fi) Kz@ ay s 2
f sz Yjcdedieztsh + ¢ o1 tc @ § dalf 6 O0 dBEj(4A), Y MY tsdf oz
ilSlSlﬁjGiSq'LalS—HOdzlzﬁSJfl]-lsds PO sfjttOydw "Ll otd
T orT T g ®lsT " BoB e j 5B teOL 59 Odzdz
BzHEls dd&3jIs! o dH:

°2tbheéd 17 6 0 + ohfo 71 o
O « 0h=071 OB

) O «071 o0 0 <071 o Qb
o ‘ o v Y N 4 N ™ (45)
zed, [ © O ¢ Oh—017 .0 U e+ Oh—0 71 0h
. —0 0 <071 0o
1 20 = - 38
O ¢ O

]l tojL zdz'dds@®IPjtc j sB tcOL ts9 OdzdzOW BOtcd yo
f sdzdzstgsh ils! § tsds O aiPadgliif s, dzy O I je dzdggtty H Iz & N
o dH:



(o]
N

r%:
|

L i e
i O P P

O Ol O KL K| =
L O O o —
R R O O o —

(4.6)

%
2
g
©O O oo o o o o r| g
O o oo o o o r o &
O 0o oo o o r o o
O O Pl O O O Fr kP KLl c
O r OO0 o O r r R, c
P O Oolo o o r r P,
O o olo o rl o o o —
©O O Brlo o o o o o g
O » OO0 O o o o o &
P O Ol o O ol o o o &

o O O k-
o O O| B
o O O| B
o O O] o
o O O k-

1 s OW OB YO L O Mudls 99 j H4Sdd L adad
SH dzts L dzO y dzts sftcj HJ dzd Is dzO dzd u d J4 Hy Wd L
dz0o d ¢ Oy tsdzdz" A H(GY usiE tf ascdiOdad j df -~ 15 Isu @Ak d:
SBtcQL @O Ykz B Otz jddw HJWJSGIsBs o MmMdaco
HOIs Y fdstey dzts  friaydDlg @ss'?

1 sfMdz) B dzOtclz ) i dayf i ls ta @ de i dsdpyezs) Hdpils RS H
tcj Odz! desdz dGROMh IsOB ] otej d3j dzd Issydes By dac
sh deatnotHbh—o df o ditsy dets s toj H[IRidskslzd fgtlz@ izits
fd ¢ dzOdzOd3 dzj o Wd3 $ dnts tfiste dpsundsjo di dzdzts [-p fis & hdz0 8
oh 5& 3y 1645, O¢ COC 1Isd dzjowtOddzf Gl H O
dL d3j 6 dzde" i3d HOLYdS ORd d wWOMMUJls P dedsnydsdz
wOhwohdoh—o dr 0.1 dzv s tej H j dzj &2 f B 40 folas] QU@ LOL
sMisOd @stgd § dzj sesn H)d dg dH 5 tfsts dRdzd IsizOde’ delz" HJO Is
Mddzls j L Elsissiesr 8®OMMdisistej dz HOdzj j .

1 sMStsdzr Sk s dmodzed"# (4ROf elas HiOsq Islzw € s W
L Oo dMmwé dJststsjlsfdn) oW L & d tsfftejHjdzdle!o dzjj diafHy@c
I sl s HY @3 o tOMMditsistc | diz@ g dzrHHsE (o2t Is fs tz”
fstesd sy ftd Mtse &3j Mis ded&GMERNE HdBR] )] ( (zthetOd dz
Hy2Mlseadw Issdz CetsO)SH dets?2 tshdeBC



93

«0 1 O [ 0i Q&0h (4.7)

G HjO -5y 2§ @d v dodatzOB ozt § Blsaz 1 ted 1 Istsd3 o j dz
e OBEZHjIs t®O0edd® + 0.
[ dzw S tejHJdzj dad W 9 juzd g dzho &M ©OBC
17 Oh ORY Ofd Ofd O dzj sB O tBrgdytsd o oG!S f
dzOB dzs H Bls }f dzdp j 3j dzdzts Q| ) fglsitgICB R B Bter | fMtso ff
o dHWOB)dzE H Ofs-lky Y (4.3) dats ftod + Istsdg MisH j toy
fdcdzOdzlz i WA Yd 1 [ozj i, dZsOdzOdzs 6 d ydz' 2 9 At
tc O fiy ) i35 Iste)j wzddt 3. 2)
] sf)ls tedg@BigzE 1 P il f S B 1 ¢ CHEOEsETY 51 t
o j dzd yshdzfze 6 b . lted oL dzd ¥ B g &dYUYBGlHIS HJ
sflsOdz dz' T HOLYdS oD wisfizlshisasliztcl®p daz@zm dzekr
G o0 0 —o0f 0 0o U o
0 %0F—0F 00 0 0 %0f—o0h 00 0 (4.8)
W o0 qoh
GHE§ 0T jtoj i3j decdz@w fyts fyls tg W) ciatf @ € dz® B e @Iy jotagw
sBtOlsdes?2 QMowwwd, o 1T dzgjoavwL O dzO B dzttly O s
a0 O AW 0, S WWdydjdals, ftsHdzjy O d2 st
1 tod oL dzd € desd pdgd dz v doas®@ER f4dzt{ )4. §) (f 59 ]
dzj owLCd Bsydts sfdmOls! MdzjHEzshdd o' Oy |

~

Q 0 ®wo ® o 0 —Ooh o0 v o
0 %Oh—0f 00 0 0 %Oh—O0R 0 0 0
0 —OM 6 VO U O 0 %Ooh—O0F 00U O
(4.9
U %O0h—0h 600 ™M o ao

0 —OfF 600 6 T o0 A QG o8



94
SOC Brdks f&COLOMSs o cd&Osj 30 nijed
M D —O0f 00 OsBsy dzes tsB M j yudls: o0 foasUmaj dac
G o0O0m 1lted 1 Istdz4e9)taPfpgdizdzj HEs " d2 o dH:

mn 0 —oh 600 0 daoh (4.10)

vO0Cdd3 sBtc@mMs®dss do j &MY tojydd3zd o4 dzd
sftc] HJ E4@ffplzj HEZE P ddB3 tsSBLOL t5d3:

a o (4.11)

GHQf 0T Mdc ddOdztctsy zh j dadeA 2 Y yJd ted L

b Z2Odzs e d Yydz' o3 sBtcOL 5d3 sftcjHjdvs lsw
O Ofb oh oh oA OR) ORD ORY 0. v OSdd® SBEBOY B
dzso ' &  dzOB dz¥ HDilgjidE9 B H Oj sfyw  f sdzdzsfls: 8 toj
o J dzdmddim ¢ o Yo @fLc ecffftslizdzs O Qls g §

1 0 btejls! jd3 { IsOHf gEWEdffizs dafn iy dpHofsy odgf2¢ O ¢
shdetsS o ¢ 0L Odaffd &t lsDpdi crd | i B laedifsEstsiza] e
f sdzbzag| | o J tz8 ¢ § dztsts I B 15 § Onief iz @ dztis & O LHAABARR]) S |
Bsy dets  ff sSlAz yasy j dzC d  dMisddzdzr =7 L dzOyj daq 2
dzi sBrtEHER W istcdidtectso OdzdY ftotsctcORRdIde” = M«

- w0 wolwd womg dobh

%0 % Oh—0 —Oh o [ o h
b 06 0 ol o6 U oM o6 U oh (4.12)
17 6 1 oh o6 1 oh o 1 o h

O OO oo oo o

[BBBN j dadzgOVY Mk CllztodOw MR j O fddasjL



95

edMl, COf]BdsS SftejHjdjddY od@uddsCH joiitss
o jdzdyddr HjVMHEEpEO ubl 0o da ds® , W BB B t
f ot G tc Odgdzdz’ A€ ISR cigDigisjo 3@ Bz 6 Iz 5 tiwamjjided blCrsy dat:
Cuif j ded ets0,0l50 s LsdRfOEE QL @zRd "qZ O I o tsxsdzt® ¥
HOIlswd ¢

BG
®IIC Cy [1P - i ® \
~X)
%% n
{} ®
i EEN|EER

| IH-8 | [ JIH-9

O& /7 | [ s |
| IH-5 | | 1H-6 |
| IH-10| [ HIIC-1|| HTIC-2

OB [HIIC-3 | [HIIC-4 |[HIIC-S |
HIIC-6 | [ATIC-7 | [HIIC-8 |

t M desfe 8B 1| dzdzO" fylstelz € Is i to deGipls tefifFdgj @]
fsmdzj Hilso d2 HJj¥j Cddsls Oya@e Y ¢ OQ e 15t

43RMMdzj HESo Odzd ] ©OBBIT MddzsjL dietso Odadets

ftsmdzj HMMlsod?2 HjW ] CIlsthg dzisls @pded © On @ Is dzdzs O

v foso jtSd ©OBBlsMY sMEe dzs i lodo dzdpts
mMdmilsj o3 B dzts ftetse jJ H J dztb e is Y gz o O glzd
gy sd L 5o OkOM* § sdzdzOY Hd ORI Y MSOW &
o MSC ¢ O s o MilesR) B2 bftcOodj ded™, S tsls
tc OB t5ls j S[L MAR[]C dets o j dzd jH jHIGWWAGCis © dts fdig jdzj dzd j o3
fsCOLOdzdWr R @lisisd DO HED W ) ZOW f§ REas] s OL ©
ro p Q tc QH

10 todfifc@ER o jHjddj dzjowlLtsC dzOBC



96
sftejHjdziddY JfO HJWjCIO. s0O¢ odHdesg
dzj o QR €@, Q 0dQ 0 OS] MlsOdzss difg(mMe d&iskzkhds
sMlsOdz dz j dzgj oW L € ddalisdgds.Os s Q¢ d dg O Hzte K s 3,
MddzHtcs®kBses (4.6) s odHE djovwlLts &y
sh der¢al.

T : T T 1 T v r T 1 ; T
1 4 7
|— eﬁ)(t)| |— eﬁJ(f)I — P
100F t - - ! 0.8} i : 1 osf !
0.6 T T ‘ 1 06} T
0.4 i ‘ i i i 1 o4}
| 02 i T i 1 02
0 0
1 -0.2 T 1 T T i 1 -0.2F
-0.4 i 1 1 -0.4f
0.6 1 1 -0.6f
0.8 i ‘ ‘ {1 -0.8f
40 T T T T 1 T T T T 1 T
= =
ey (t e, (b)) e, (t
20 @) 081 1 T i 1 08f @]
| 06 i 1 i 1 1 08f i
04 [ T 1 o04f
0.2 f t 1 1 o02f
0 0
0.2 { ‘ ‘ ‘ {1 -0.2f
0.4 T 1 -0.4f
1 -0.6 i 1 1 1 i 1 -0.6f
0.8 1 1 -0.8F
-180¢ 1 I | | | I 1 | |
1 - v v . v 14 . v . v 1 r
=7 — 0
e t e t e, (t
| o osf | =)
12 T | | i
06 ‘ T 1 ‘ i 0.6 f
1 |
04} t t 1 0.4
0.2f 1 1 08 1 1 02
0 0.6 T T i i .0
0.2 1 1 T T T 1 0.2f
04 T 1
0.4f 1 i i ‘ i 1 0.4
0.6F | 4 | 1 ! 1 02 1 | | 1 -0.6f
0.8 t 1 o | |1 08
-1 1
0 50 100 150 200 250 300 0 50 100 150 200 250 300 0 50 100 150 200 250 300
t,c t,c t,c

{ dkdets @ L 43 BzjidadetizQiz dzt v Qs pdBIM@ O ftod § sWeo d
sh defca



97
10 tedmydWctsy sA0L 0dz0 ©hdBCO lsidy 3
focctOBBERs? k0] Clstedd ( Mddd B M 2 5T s
iz yOj ©h dB S O dzfisls fif dejj p & OUWEc O2EF3 ddQ ted fi.
sB L dzOsjdagfdzj ¥ j dedw 11 L O L OH OdzdatfQ dztisdcjOg
sh s ohdzOyd dzOw ) Msfgj ddsO B j L d ind 5] fzds.0 Ote
4.1), bkhsGOdafdE® j2 L

E(1), m _
15 3 /
12 max 359.1 M )
9 :
6
3
0
-3
0 50 100 150 200 250 300

it dMzdesfls@dzBdzi dzgdd 1t Bls L OHOdzdzs?2 IstcOj ¢
HOYdS O oS ztemO

stcda@@® tdfm. 4.3 MmMtslke jlsMlseakzjls dLagj d
sls 0 Hits 1 MOH pf B O%QdkEO ¢ kEled OO s 2 t©C
ro ¢p Q tc OH . SOC odHdts dL 1 ldpeirtyy O
fswodgdedd HIWJCISO ftedo jndepy § detf® J tzff y 4 g
jBEz kO] SwsicdPRE@E SIS WORBBHES O it offistsczt:
fslsjtcj tOBBItsMf s desmisd 11, sO¢ ¢ O¢
LOHOdzdzts?2 Istc©Oj CIststed d .

vt jMy tceesds Mz yoj Mtsm tcOdzj dzd § z ) ls
Z{ tcOo dgjpdzdvindzv § Ispw  Isj d3, Ylsts 1 E{f tcOo dzv
fsCOL Q) Yt j dedese s HOIYde o CktomoO, dzts
mMdmtsl d3g B tsdzj | o ¢ € disdsh@sERAsfiatt OL O dzd W H



98

dzd dzj 2 dzr 7 ftotsMistcOdzMmise j dzdzr = C StSteH d dzOIs 1 ¢t

1 560 o J tzd ydf@Ro, or MesCtsC Oy Mise j dzdzO
g sdz' L kWO dgdz’'e dJj S ststeHddzOIsT 1, B j MY j
Ho dy jidefdcits, ~rls! d M BBd h 52 [58 dnEsOEZS,0
Bsdz! " 52, f sdziesmisj oW j Is Z{ tc GoQ@wij d3stifdsd o7
o MsCtsC Oy Mise j dedets?2 Mmdzj HWh j 2  MdHdeQ W3s B
o9 jHJjddw MmMdmisy T (M. tedm. 4. 1). EfMmlst
HOIYfEMO,C Cdam@®isdec OdzO 10fmkPy j detb™ dB8 § L
Istc 04 ¢ Isdzgjc d § & §ze0.303@3, O [Sd&w@ dd yd e OdzO igzj
ftcjo’ 0P BGetsdn MaEzyows cwOWdS hdeCc
M Ctcdots243 dzO ted M

( Maoad ¥ pt€usdzd CHOQ sl dz] 2 dzts 2 HipCdisitg ifplevds B | da
9" AtsH Jdz20yd dzOv 0 fMmp I dsjvapld@ s  ts dzdzd Is j dz' dzO W
L O ™p Q &3/ ¢ . O twdm. 4. 4 sCOL Odzts
dzOB dzt HOIsj dzj 2 h d Bstfstfjf H Hz W j C IS O.

SsOC o9dHdts dL tdfm. 4.4, ftod o BLAEGJSVdRLS
Q o0hQ 0,Q 6dQ 0I0OCY] MsOdso wlismw dzj dziz dz
sfls Odz' dz" j dzj ov L Cd sfls O Isfyw tc ©o dz' dz
BsHdW dydtetseo Odzedztsi e sdigBlotc '. 6fjddets o dHE dzj
or aotsH B otLddCw®s jddd thdsCd

10 tdfm. 4.5 ydWtts?2 1 tBtL gzGEEGRPC K
Ho dy j(dey.  ted fig Isdn.z5s)n sthfdie € O Wi Slstso. AdW
shdesC O Mmdzj »gdaid S difsted] dzd do " 2 O d ® Gzdats 2 dzts
dMmyf sdz' L so Oded ™ MdMmisj B EMistcOdzj dzd V( fifcks. fry cxg
4.1). sO¢ odHdzts dL todfy. 4.5, f swo dzj ded §
EmMlstcOdzj dzgd W f sfdzj Hilse d2 o 5L dadjSddf | JJRd 6H jt
Mdzy x4 dzdv BSdZy § UJ B o .§ H 8O UErz WaRKtsd B &)
shdeCO dzi HftcjpohOBBOM&EE Y@ ctcOVdE N
Mo OHOjIs M Ctedets?2 1 dO tedfMm. 4. 5)



99

1 T T T T I T
1 4
wall= M) ‘ . . L ——

0

0.6
| oaf | I ! -0.051
021 T T T 0.1F

0
-0.15[

0.2

-0.21

0.4
0.6} I | I ] -0.25[
-0.8f T t T 0.3k

1 T T T T 1

=l ePo]

06F i i i i 1 06

04} ! : - - 0a}
02t ‘ : - 02f
0 0
0.2t ! ! 1 0.2
0.4t i ‘ : : : 0.4f
1 06t : : - - - 1 -0.6F
1 -08f - | . . 1 -0.8-
-5 L i s . L - I | | s i 1 | i
<10 1 . ‘ T - 1 : :
: : 06f : | 06} ;
04 04F
1 ozt - . ! 1 o02f
0 0
0.2t : - : 0.2
04t - 0.4
1 06 - - ! - - 1 08"
0.8f ‘ i - i 0.8t
0 50 100 150 200 250 300 0 50 00 150 200 250 0 0 50 00 150 200 250 %00
t,c t,c t,c

{ M desCj 4w Uusd OIS BEDS jodjtdd ¢ sv o dzj dzd d

L O

R L tod .. 54 .92d H dzts, Ylsts md dzls j Lkfiddste Goddgc
fsmdzj Hilsed?2 HJWjSCIlstse ( Md3. ted fn). 4.1)
HygWJdSlr, O [OC Y jr & dzOsUsdptsity lsizts  fitf @sje DG & @ dzd
fiodtsL dzd CdesBgilzd Hj W] CIstse . O d2Odzsc d ydz' 4 o
mdzz y O j o 5L dedpzdag py AW tsO ) H tc iz 6-#f ¢ dztsola@ey [
HOIsyds¢ons 11.



100

0 50 100 150 200 250 300

t dmMzdzesfls@dzSdzj dzgdj 1t tlIs L OHOdzdzs?2 [IsStcOj ¢
HOIsyd 6 O

vO0Cdd3 tsBOL sdictsB j Hi dedds @IS’ d3OIs § d3OIs d y d
f sdzdzs s & fsHIse j toH d dzd tcOBsIstsMf sMtsB dzt
ftoj HdzsY j dedetsets By ssHO Mddelsj L © MdMmisj @3 +
HiWJjCltse, rifiwe dztz® 6 ¢ Gzsdst®OdpdizsS = H Olsyd < OnR

44 [ mMeegffdeal (wOCIsdud ME 52  tejdddsdizy Q wizmd yfgf
fsmdzi HEESYGBBCY SC OL Odzd VW » Stz@ olztf & Oy Gets BpdzC ts 9
t OmMmdssistej dzdz" 2 o N j 3] Btsezt § tef) O iy deg elz0f
tcOL dzd m gzt & BIs s dMYf sdz' L s Odp "ffridafS tStelEDLHg O BolzEsIS
fudmdzj dd& o ¥ Bf53,80 1t [rht L 5BOY j dzsE s
shdetseo dzr | - OtcOC Is | tofdpflagfsndj.dfdtafd o1 j H jJ dz¥ o
SR 1t fots MHjwLydb dLdjwdls]d dz
Technol ogi es) , Cslstster jRIstamts H3j Dy @ Is jJ3dB] tedsG
qLdijtejdedw Hts 5g d bted edesmMEtsfO HAY
dzj Btsdzjj 300A/ fy, Cslstster 2 fssLotsdzw jls
HQWW jtejdalsy 11, O kOS] B bkcecdaztsesr a M st
HWJtejdelse d tsB BN j2 MEtstesMmisd § Jjtej d3j M |
[ B OV tc@®BESISCO dL d3j toj dedz’ =~ H Odzdz" ~ i tc
Bd ¢ tets$ 5dzls to ts dzdzy t6 § n §tddsj dzj ded § o5 RFD Pt



101
oL BBsy dets fyls dL d3j dgv Is dzOMmistcts 2dficdP Is W d dzg'H I
ftoj Hdzsy Jdgdzr = My dzOtcdj o, HwoLotsdzwe hdr HE
9 tcOL dzd ydz' - J cbsfifdrdfedg'Chls Oy d d . LiNtets?2 Mis ot
f smdzj His9 Olsj dz! dz" -2 3 2f dzlg 5 tc i § Big BN O OEEA®EAS IS
921600 BEGH.

et

dApzE6-1 dzj " dzd 2 e dH ] [ots

] COyd Mlso | HisY dzj tetseo MS G ts dL d&3j ted Is J ¢
Explorer (Teledyne RD Instrument, d42zZ¢)
N 1 osds/ nj €. 1 dzv dJLBjtejdedW¥ cdzzBdde ffs5ct
(Teledyne RDh st r ume nG Mz 2. Miso s tsH dztso toj d3j dzd
Isj &3 j tOktel d Mdzj detsMmiss . 1 sctej h desils!
BOSC Md BOdzr dzOW tdGHD®Y@Y ¢ dzze d dzO

t OBtslsO Btstlstsots?2 MmMdMmisj d3¥ bk ttOo dzj dzd W
[18. s dMmlsj B3O E§ftwwOodzjded™ 1 [¢1s ) OddL
tsB d3j dzgd @ O h d 2 Mw mMstse h §j dzd v o3q . I Mdeso 2 4



102

o ydmdzd s j &z dz@Ow ] Is! ] fscicOddd o
ftotsd3r hdzj dedz" 2 Ctsd3f ' 6 Isjtc d dzOB tstets ez e js§ K
L OH Ofiad§ ¢ t AdRd T S tetsC sdzstetsdzdzj t67  § toj H dzO
COBlss? lsHjd d' 5 knmstes2flss d Mdhsj &
OColktsf dztslstsds d ftcj HESBEOBEIKSd HOddZ - .

yOfls! Mojdr Bolsse 52, SR @W et td
Ho d> j ded j 3tc jiHifIs Oo dzj dA@O . dzOrCdxedgliry. dzfri@)ysd@fls d o
f sfmdzj H#ise ded € OF jTdjrSlfisttste st dn  d MY " Is Odag
fdmlsj &0, 7E '
SlsH JfdRs des€§ d fiyls | d3OM IsiteW dz] dzd v s MdR H figlg sOf2] L H
tcOL tcOB t5ls O dzdglirpds. M.defigiEni. szfitdsis e s fisdgls @ Oj Is d dz
sls HOdyuds sfapdzz y O dss tz@ itz y gzdzd Vv h tzQ G1LOGBRHSS
0o d ¢ Oy d ts dadats 2 f totsc tc ©Od3A" ¢ stetc jf DicdPidss ds:
tcj Odz deséts Hoadyjdedw 1 ¢ .

vg Ckhjd fodsyjdd 1t ftwjHjdvjlshy f
o oOus M fsmdjHkzehdd dn dJdsjctdess Od
fsdkzyoj &' = ©ls ECOL Oz Sswdl jC HEBGHS O
Bj sy sdsp,j Zislsse’ | d&OSOf dde O sfjw o
Wwodw jlsmw dzj HsfEZMisdB B3 fted ftesejHjddd

4.5. tiLkdr kOl &seMSdr 1 CMfjtdd]
[ dzv  dfmMmdzj Hs9 OdzgdWw tcOB SIS fMtsL H O dzdats 2
Hy WJ CIstsoyd te@fadtists Oy dz' n HOIyd¢ tse I [
CCdfoOydr 2 BERT 180d¢ Gfikiess® {EMNSd
LS jteddsj delstso (. tdfm. 4.8). GClO fdMml
or Wodzj dadz' & M dBBC HOLYJSO CkEHO OUE®C de

Pedzsor 7 MStstsmisj?.

] d0yOdzj CO3yHBcEs 1 CMYjddjdso 1{ kf
dGtsf) BT &z dzOf wO@o dzj dz &gO® Mmjojte. [ Odzjj, o ¢
Nd BIEpE]ErsH CoOHBGOISO M MistesdztsIs 50 1d3«



103

) jteor 2 ¢Odzfy o' f tsdzdzV dziyw
%O 90 cwOHEkMEe.
kcOjClsstedd, §tod
&0 u d dzO dz
f s 5H d zOM!
kO] Clstedd

1} Jtej H

HO O HT .

L OH Q9 Odzd ! )

Hodydddd
Ho d cAtids? MW Cfs tc s BB OF

d

mdmlisd

] Sktemtsd O,
ZOYOdzsdz tsBr SH O
¢ sls et dL

C Iz tets ds.

vsOCdd3 BBOL 53
C ts BAte H

Bd

LIsts? MdMmisj dr CtststoH d dzOls B YiddBD daQstirfdses dizff asC
Jlpaiiep Cxopoctsb
1 JIOTIIEPOBCKOTO J1ara
/
/ . I'ny6una .
Hpaiisep Hasuranuonnas
Iﬂ JlaTHYKA r1yOHUHBI > nporpamma > Perysropet
| Hauranuonusie i
’ I JAHHBIC ynopbl
| | | Hpaiisep Gioka
‘ \ Mt1 Xsens Yrisl Jpaiisep
\ \ /4 H YIJIOBBIE CKOPOCTH IBIEHTEICH
\
Vol /'
N ~ _\_ Cpena -
0)
HapuranuonHas
Tpaiisep CkopocTs HcnpaBjieHHBIC > nporpamma
JIAHHBIC .
ﬁ JIOTUIEPOBCKOTO J1ara Hasuraunonssie
/ JaHHbIE
/ Jlpaiiep [ny6una Cuctema JUIs yCTpaHeHH ]
/ ﬂ JaTHUKA T1yOHHBL | > nociecTBHil TedeKToB Perynaropsi
| :
|
Ymopsl
’ | JlpaiiBep GnoKa P
l pansep
' \ Mti Xsens VTIIEI Ipaiisep
\ \ ﬂ ¥l YIJIOBBIE CKOPOCTH IBIKHETeNeH
\
Vo | /'
N ~ _\_ Cpena —
B )

t dmizdssE B BB T j dzdzOV
BB H z dzw

ed 3O MdMmisd &
Codf j demMOydd shdes¢,

B )

§ sdzd

mud md



tdmzdetsfHddz8dL Bsd3d dzlstseo o ff tsdzdzj dzd v

10 tedmd. U1 9ftcj HMIsOodzj dz"@ tojL zdz' IsOIsT
10 tIsdr tdmkzdzC OF Ctocder dzgd 1 B L dzO Wdde'ts
shdest o dn -flzpdedls Oydetsizdze Ols Yy CBstc O j @ Is &
Hodyddedw 1t fted dOdzdydd Bhdest o ¢ Ol
dmisj &3 (M. tedfm. 4. 1) Hdzv ¢ BRYE O
fted dOdzdydd t©OL dzdydtsets o9dHO BhdBEE o
dimYf sddzdges MdMmlsy & (Md3. tdfm. 4.1) CBY,

10 tdfm. 4.9 yYydWtts?2 2 tBtL dOYj 20 Iste(
fsCOLOdzdWa HOIsYdSE O jo¢ tpteHtc ff © | OM je&HNO 90O
tej Ozt dzr J| YsCOLOddY HOLYdsc O CE®BMO H SacEe
sh def¢a ptcOH (StdoOw 2), Ctbtt'j dhifsd
tedfm. 4. 10 Cttdet?2 2 {fCOLOBR bttOj CIsted
HOYdSO CktemMO, dLdgj dgvs h j2iwo ffits'QiffmoddazAnHs.
10 tedfhy. y4htes?2 2 sBtSLEZOYJ 2O ISttOj Clssted W
slsCOLO o wOB®KSIE] Jjets HOLYdEeO CEtemMO, € 5¢
f smistsw dzdz'[20 firild Gtai@Hdz



105

X, M
120

100

80

60

40

20

0
-60 40 -20 O 20 40 60

[ dMzdsdcd] Osted ™ HSdXJdXCW,tG@HUBWﬂIWJS@@dﬁﬁ
sh deca

-25

-50
-30-20-10 0 10 20 30 40 50 60 70
Y, m

[ dMEzdesls WO JKLUssted™ Hody Jdffwd [ (8" § dzfsh
f4jtej d3j dzdetsR otsh dB < d



106

80
70

60
50

*q:j---_

40
30

20

10 Ll E P PRI
1
0

20 -10 0 10 20 30 40 50 60
Y, m

[ dMEzdess WO JEUssted™ HodyJ dffcd [ 5S¢ QRS

RL tdm. 4.9 9 dH dzts, ylksts fted fswWodzj
md ¢ dzO dzj HOIyd¢ O CkztemO f tsfydzj dzO Y O
dzj ftej HEMd@IsSIstcj dedz"r 2 fsotsttsls jets SO € Ist
fs CoOHtOId?2 IkttOj CtEREAHIB2 2O BN B8O
(Y d dzOj @3se ) CktemO.

RL todfm. 4.10 odHdes, ybt fted fWwoedzj c
MdedzOdzj HOLYdEO CEtemMO §tmdz dOYOAZO H s
fsotstesls HB Isjn e, O shdOuRd jn
Ckrtemsds. [HAEZOCE, dOddJuydd Jted d3dd dedets?2 M g
1 fcsmMitsdz C2 IOCtet Mol OHj dedV dzj f t
Ho dyJ ded W sCOL T 908 Isipw dzj ftej HMMC OL 2 s 2
dzj zf c Qo dzv j o3’ 3.

lssds Pz B HO HOIYdS SCkztemMO dzO Mo s
sh detsyds 2 Mmd e dz@ds fr(dhg d3.dzOaudofifzO4 .H1o 1)y j dzd v 1
dzj ftoj CtcOhOsh djMmw ©OLoSESIST fsmMC sdzr €
Motslse jIsMmiseze h d A HodY dIsj dzj 8 ) lsizlz dzjda@ j
Motslse jIsMmisekzs hdr MdzjHwhdr MdMmlsjdg oM G H(



107

CO¢ Br tId MmdMmisj &3" dzj ¢ 1 &G dzd fip'ts d3d Lsdyjddz
ftew dstsdzd dzj 2 dets§ f sy deJedjdefep szt C s fted ff
ftesEtcOBREEes Mde OO, SBEHO tsdz Mise f OH G
d Mt otej i3 daj &g daj 34 da¥ j Isfw .

lted oCd® yjddd Mmdmisyd3" (M. twdm. 4. 1)
fteseteOBBdz § Mde dzOdz' , dzj MdisIstew v dz® r Asts Hi3
e zOdse, fodzyOjdr s lk daj (MftcOo dz' A
fdMmisj 30 tsBj MY J Ud s lsztsk ts g ddtdts afBdsfjd S £ ©ff
ftcjor hOoshddsdi dOO.CISH Os®@H 4 Issd3dz 99 jH jdadj €
mMd Mmisj d3r sB j Mifjijdagddio Ojtls fHt® dpy OH Odzdets?2 Istc O
shdeCts?2, dzj ftcjorhowh A ,5 Isdg O( ff dg.c tetd qf ) .3

vsO0Cdd3 tBLOLsd3, OdzOdzdL tojL zdz' IsOIstse |
s Istsdz, ylsts ftod Hdztsy J dzdzOW M MmMisd d30 dzO o
dzj cOWwBIFEsMdzj Hglso AW o dzj dadwV H j W j Ssdbdrts IseO ¥ ¢
HOIS YdftOEH s dis ] fis] I§ Usdsou@iatsajd % § dzd § 1t s f
IStcOj Wisgs@yj GJted oL ded S detse j dzd d B ddzdh donts &
fted skCOOpydbEE, O B j LyOMmdsty dipd fifflsigdds ] sid
Mo sc OB SIstsMf sMisB desMis!ls.d 7 t JiLSHT | oty oegous s
M cOo j H dxf@etids i sfytsB dats M ls - d or MsCks 1
B3j IstsH O ,dOaslyg 5O 2, Zydlsr o OV tshdztse dzr § |
HAdOd@dSd YHoldiy j gzd @ SHdzs?2 fMtcf H nd MY Jsds o tztiz
sk § dzmMOydd § sfdzj,H flootfilded QMG OB Y ¢ Oy dt
fddizslsOyde" = HOLyd< on.

46.1 " 9 tSH
1.1 yd seovetad@®l] HJMigy 6 z@y g dz Idifistwfm Qv §f dpe J
sB dzOtclz yt dafl & iy de'ts ¢ O GediEftcIstso ' n d28to o iz Ol @ Msc
HOByYdes® BQGyJ Codfyf i dnoafdghds «flsasd? dj
shdzsde@de MY sdd d dgp @Ay MSdr Metsilsdzsh j dzd 2
oM~ BEtelste ' +f dalis lsf @XOdz'd B daddBsIsiuid Q deschadz®© 3 i &zdz



108

dMmis gz j Mise dzv j sw { tsfgtc jdpdidscotdy tseo aigj vo Jz
ddzls j dzdzj € sz O dz' dzlz 5-d LoklgWidsoitdsd Gulzy fdislzdzdztsd 2§ tc O 9
Hst Sdzdzd Is§ dz! dztse s IS H Iz dzw sBJj Mt jyde O h j
f 5 dziz Y O jodfiiD asdsc Osyf dftiaBdy der s yd § s® ftetsyj Mg
Hody jddddf n. 1teld B d2Otelzy j dzd d st § f gy ditsH Iz fizfs
dej ¢ Slstste" = HOYdSiste] o dfjsdil” JaQfjdsidzdeds d L d3
shdegtsfO LB B desyder §| f5CO0LOdedw CBtetej €
H dzW f tsdzdzts G 5 Zmlistc ©dzj dzd W dn dzj ¢ Ols d o dz'
ddeW ste 3Oy d d, f sdzz yOj dsts 2 sls s fiylstOmis g &
ftoj HdztsY | dedes e 5 ff SH n 5H EsjVCodedVL jAsypvd  {fdfte tsHffdsfisls
IsSsydztsmls Csdizf j dzZlmOydd o rLwGedzgdw jnd3" HRO Istadf Bt
dej s tej HJ dzj dedetslsd d MmEh jMmise j dzdets? f Jted &3
sCtelzy O j2 otHdS?2 MtjHT .

2. 1 ets9 j H J dzdzts | BsH | dzd tetso Odzd J d 1 € fy
f tsdzdets fiflas'HBls 0 j tcH d dzd tcOBSlssMif sMise datsfiyls d
fdMis§ BBy j dn®ndd s @y Wd HiOtsoyd GtOedzd L Oydw L Is
dzd 9" LT 90jls L OItclkzHfipy ded 2 Is jddz' g BEE& bGP dzBpls
tej cdMmlsteOydd f totBE4AGOREE Hdzw C 1 [ |



109

108 Y[ 1RY

l HdMmMmjtelsOydd ftojHMlsOoadzjdz tojLbkzdz IO
zj S tstej OdzdL zj 3" = MdMmisjdg Hdzw o7 wWeo dzj ded W
fsweodzwe hdemw o Ho dy dIldjdddrttls Oof dzrdZD o ¢ @6 y d
MdMmlsy 3" B MYfJude O ls BEGHsGSY J WjBldE=wZ, Y
sYyj &k S dasdj dd?2 §0t0odkjlstetses Hody dlsj d
d o jdzdyddze shdets¢ 9 Md ¢ zOdzO R , f smisk
sBEkzMmdzseo dzj dzdzr = ftoswodzjdedj &3 oL dzd & O h d Q-
ssydets] bkgdgte@dzddediz] - §sfdzj Hilsad?2 ftod s

1 59" &3 dzOkzyder &3d tej L Ezdz sOsOBBd wWo dzw s Is

1. ltwjHts)yjd BjIssH fhmistesj dzdw B OdeS
COYHIMN2 dzOBdz¥ HOIsj dz@ MbtesdlsmMw s Mfjydo
BN syzofmlsadlsj dzt da@ &3 ¢ yj dzsd3de dzOB stz o 5L B
¢ imMOdz dz" o5, yYbts fisLoatsdwjls LO fyjls OdzC
sBdOtkzy jddj d orwedzjdedj d3j Mils ff sW e dzj dad v

2 . t OLtcOBBIsOdz oi3j IssH Mddalsj L O WSOyt
Cslste’ j LO Myjl dmfisd L sea Odedw ftesfisr A
BsHjdzj?2 Bl jCIstse HJOcdsMmisdtotse Odzd v, s
SlsC dzsdzj dzd?2 § OO Istetso Hoadydlsjdzi?2 1t Bl
sh dBts¢ ) f ¢ O ®adzd WiRG dzeO sy d MS stetsMmis j 2
sBlkfmdztso dzj dzdzr = f swWodzi dzgdj d3 S OC BHJdzsydz -
o 4 dzd yd dz COLOdzdz" 7 tsilsC dztsdzj dzd 2 d hde
dzj cOlsdodzr » ftsdzj HMmMlsad?2 otLddSOshdr Hj W

3. 1 OL©GOBBISOd] B stBH MY deds s 2O Md - B &
fsCOL Oded vV » dfQadrfsds@y s Bdzts Olsyd S seo 1, BB
dzdr HjWjClkta, O IOCY] dHjdsdWdydtetse Ols
otsLdzdCdetso jdzgdWw 1 Isdr tShdetse. Clistsdztik] tssHfits
Cqddzj &3OIsd yd M< dn Metslsdztsh j dzd 2 , MowLr 9 O
ZzOo dc OWdftsladzgdgtO Y dz" = HOLydStse 1t. Clsts tsBj
tcj OdzdL Oyds MsLHOOjJ B » MdMIsj &3 d orf MBE



110

sh de ¢ ) fsCOLOUAHSY - HOXBH - 9 HEIGase W -
mMizh jMmlse j dzdzs?2  jtoj A3 dzdzsisd § Otc O3y stetso 1

4 . [ dzw fsHIso j o)y H ] ded W LWWjiCIlsdoe detsfyls
o' f tsdzdzj dzts BOIsj BBOIsd yj ME 54 BsHj dzdtctse Od
dimMmdzj Hise Odzed 2 figs d figltfj € dz' toLstslR] GG yj MS s 5 f
Cslstster § ftsHIse j toH d dzd tcOB SlstsMi sMtsB dats fi
ftoJ HdzsyY j dzdz" » O3 StsH 59 .

td Sl dhOydd d fiwemfjlisder H O dzd dzj
dmMf sdz L soOdedj 53 sdzzyjdgder = o HJdMMJ taEOL
MLHOd] dzjecCt tjOdzdLEzjd n MdMmisj &3 Hdd
fswodveEhdamW o HodXdlsjd! dz -§ dlsPorgL A O
11 . (s YoLotsdwjls L dOydlsj dz dzts f ts9 7 M
ZCOLOdzgdzr = 11 tcOL dz dedetsc thtcg d i BV  dzgz@ad dzO M
Jh] dsydets o' f tsdzdzed Is- d EmMyfjhdsts L OoJteh
s ndzsdzsedud MEdy sfjttoydd.

1 tjLizd IsOIsOd3 o' §f sdzdzj dedzr = dMMmdzj H ¢
O cOo dzj dzdvW tOL o dIsdw d [ dzkz yhdj@eddzts fiiflsa]j tait
Cslif j d2mMOydd HiWjClkse, Ctslstster j BRHEIS f
zOB dzt HOIsjdzj 2, ftsLoeotdzwe hdrn B dZOWKEZzY do Ols!
Bzsedr Isdf O d&Bj -~ Olstetsdzedzr = MdMmilsj 3.



111

4l Rue s Rl [[?27 L)1 P11 3Mm RUJ[JY1LRSJ.

1. ¢ B H Iz dahizdf datd dzls § L sflsd B3Odz! desegts Bk tcO
L dzjChtesftedosHisd M ¢ OtOdzsdtetsd OdpdpsH Iz gz
l 1 1 tesL Ht@al, dzshls JyF dg sl wddtsl yj MS 2 o j Misdzed €
Isjirdsdzsed?2, @I rDBJCId3Jia] 46 d.

2. o¢c j.Jar . Viftetsh j dzgdzOw d3j ssHdC O tOMmY.
[ 1 dcjlj/loe ) sHotsHdz | totseitd¥5.iud RBB MdMmlsj a3

3. ¢Gifjg, O(oltsdtsdd j YSHotSHI J BB
[ 1 9ciJa sdm] tzjlef, Olsea df QL QEZCM0O51400 Mm.

4. oMOodsp. ¢dOddlsdyd mMcd2 MmdddsjL ddz
Mesmistsw dzdv § sdzd ¥ J dpgdptindOsizsp t5 tg izt YRS 0¢ o Is Sid3g
20137 v. 149 .6u. -32.5

5. ¢ MOdsp . b dzOdzdIsdyj MSd2 MmMddalsj L dijRd
f sdzd ) J dzdzs G 83 tfoth )OS .1 J (3 Widdse RL 9§ Misd W
OCOHjBdd dz2OEZS. v jted?20ib.ifmd M -8 1§ tcOo

6. OW OLOBHj o RHj dZsdWdSoydw Me St
1 dzj ClstcsHo dG Olsj dzw zOB Bt Ols 5 tc dzts ¢ 55 O dztg P de®
dzOB dz8 H Ols j dzv [ 8] dzBip oW Q2O j &, dzOLY .tcf dz
Czj Slotetslsjmdzd uj MSdJj € tsdsf ozj Zoapi - d 4 fd FpB.§ d3'

7. 1 Okzdd.dzf] Odzsc OB OtedIsdz" 2 0o Istsdats dzdz 2
Oof f OcOIls [ ¢t s dzts o tsG ¢ {f thststfory ddgddrd W ¢ teHzdfWf /ts ©
.1l Okzdzddzy EBtotsPp Yz dzj B B2V Ode\0.z j toB O ¥ ¢
[ jnOltetsdzd € ©, ©Oolstsdz@RAU2.10Y P, -651Ptc 0o dzj dzd j

8. | OHY,d Ja [  Oc detsisd tctso Odzd j H d dzO d
sBdatso dzw ¢ h j 2 ] e tiptef)ls o W& d' I$vciO0 18 XRMiZz0MdR0OS 5 d3
d Isj dzj d3gj To@pdzd ¢ @ . -183.0

9. rduopss. [ ibtHT oMo v e Ofls
I e JcOBBIC), Zhoag ) sy dz¢ BId /s .RL BBj tedIsj di' dz
20221 6.1Tw . -22.7



112

10. r d tc O ppty €. O desmisdtetseo Odad j  dzd dzj 2 dz
f SHA SH dZzO0 tmhdzsoe j MCtsd L1t dB Osdsd@lBe A D,
[ ZzEBMIT2 dolstsdBOIsd € O TRO2GIT] d2ji BL&F3B.dzd ¢ O.

11. r d c Oy &. RHJjdsdWds oOowdwWH OHsjul JC VIt ols
fdMmisj &3  dmftsd L so Oded J d3/ M 1sdzte OB B 2 Jz0,
[ ZzEBMIYJ2 RL d3j ted Isj dz2ai®iv sl jOs. dzeR8. D .

12. rdtcOBQC) jtsHT HJOcdsMmMisdtctse Odzed W  dzd
M sdz? d20BdEE H Qlsjpdzi 2 Jtc OB S ko, DR/BFNCRIR20 |
to1. vistwedw d MJmBPHE &4 cBD3zj dzd v .

13. r d e OBy &. l qelskzOdz' dz" § HOIsyd&¢d o
Hd Oc detsis d tc tydp.cOfiag @B SR .s d d§ / fdrOtesdfiI®yd
i tcOo depfiju.. 122 .64 . -303.8

14. r JeOpps. [ ddzj 2dzr §J BIISSHT fted HJOG
mMdMmisjdgc JicOB Py Mtedz!/ YJj ah 9 stsdBOIsd ¢ O T d000s j dzj «
77 g . 1-¥69.

15, rdueoppgs. 1 JOcdtshisdteso Oded j daj dzd dzj 2
OHOf sdodz j Mtlsdesioy dide'OBO Y HHE P2 ¢ o Istsd3
d IsJ dzj d3j 20QRdzd ¢ @ilg.. -158.8

16. r d t O phy <. [ JIsBBHT d Odze tsted Is d3r b
slsCOLEMsts?2 ydo sets Qo dzj dzd¥ W 2@ BE 13,
O ZzEdBIMTJ2 | dzOH d o sjIREOATE 1 96l Jfp.v .

17. r d tc O ppty €. | sedde@®dzd yj Mms d 2 f SHASH ¢
OCCBEBEHOYHddicOB B z2dMS A 4 Ddz,d .I(sB ¢ )
metsteded € J : X1 oMM tesmMmd2mME s Mo j 20kdkd j
[ shSm@isdlskls ftesBdzj d3 E§ tcOo dzj dzd W 20d4d5.4 . | .
74137423.

18. r d c O pHy&. t OLteOBBISCO d dMmdygjudds Odf
BOdzsE OB OtclsdzesEts OolstsdsiBdesets daj 5B Is O dst
C HJWJCIOd3 o f ts¥Y OndQ@ dgdteClhs sk @ iz ypeh § B ap tsy J dzC
R uvEWOdtsan,.An dzOtcj Istraz j tcB)OIs/E /€ [ Olsj ted ©adzr



113

I'njesmid? MS-sp n dede@ f I Gats 2 CtdeV j 6 deydd ¢
sfhotsjdzdw dBBditse s s $2015de0O€ ;4684dz0H d o sMists €

19. r d e OpHIyE. Il smistetsj dzd § d 1 CMY j tod A3y
mMdmilsy @3 Muyudmdzy dzgdw § kzlsd dBOdzisc OB O tec dsls ditdsast
Off OtcOISO M OCECBBSHOYdI2 ¢ ShhdpiadoOB s
) yEzjodpl sy de§ ®, W Odzsro.N d Ot sNsa j eBpOB s €
[ Olsuyd ¢ d di200%.nls j Tgld... -68.0

20. r d tc O phpty €. {BdMmfdud dd J tc 5 B O fiflstadist iz
dzj dzd dzj 2 dz' /n Whyddnds@edin C.s 4 &, A JdzOt/j Istsd o Is ts d3C
Isj dzj d3d A @0dAi¢c Q.1 d¢ . -173.9

21. r d c O ppy §.  OcdzsMmMisdtets o Odzd 4 HOIsYyd¢
b1 rqcOB &S} dhoOtk yf i - OBPBEEEOBIL Oyd w2004k §
I~ 94. b

22. r d c O ppyx <. Az dzC yd sdzOdz! dzts § HdOG dzs
HgdzOBBd ud MSdn MdMmisj 3, ©fIdMre0j 3" n EO:
Yyomlig: e qtocOB gz dgmU/dd ssBOISdEC O d TP d3j -
8.1 . -168.4

23. 1 k .jdal . RHjdsdWdsoydw HJWJjClstse )
sfdm" e Oj B = dzj Mis Oy d 5dzO tcdiy)dgdj o , U3t H Jiod2's d5cC
I A AddzOtej Ipslote s Wj/déS st sBtslslsj mdzed S O d IS -«
20227 v . 10 .14 . -68.5

24. 1 kz jdal . RHJdsdWdSoOydwy HJWjCIsBBa o
shdtseo ] MEtsdz Lwh dr lpgz@g dzf v @lic PadjsE.A d ZzO 6§ Is
b tesyj/deS t§ j mn Olstesdzd $ ©, OolsE2ABJL Qg1 2.
Ta. -633.5

25. YkzJj®w) RHjdsdWdSOyYydw HJjWjCltsa o / dg
dJ k4o, rdtcOB AN dZzO ] Igtszplz 3. B ) tedsy J/d2C )
Mmesddtj: X1V omMpeGSHEGLIBS GYJ "Bzfes (s
[ 1021, -dzgHI021.1u. -188.4

26. R dzL Otapylj .0 Rdzlsj dzdzj CIskz Odzr dzOW mdmls j



114

OHJ Co9O0Olsdzsets s jHjdedWY Oolstsdesdsdzsets f kSH -
o.J RdzL Otcy jla,tcdd so@s dzj¢h.y 9 1 sSHoO tSH dz" | dm
B SIS T 02 (& 0-)14

27. RdzL Otahpylj© 1 sSHotsHAzr | twtsBBIsBIs| ~ dzd g |
sS4 ndesdzscdd, /f d BidezjOdBdijlos dMj dzlj » s 5MIsJ daf
.1 [ Olsod j¢d4s . 500 dalzpn .2 j tcB O ¥ € | dzOH d o-d5tIs®® T
rlf 11920181368 Mm.

28. s 9 d stk 1ts. 1 OB dz¥ HOIsj dz sdf © [ & j dzB J |
PftcOo dzj ded™¥ M dzj § B dzalptse Jddscist ©dg@gxfy Pte® dzd d
/1 L2 ydo sMmiskzf oo dzjedzdyv MMmrf Olsj ted O©dz
C tsdaW j te,j) day@dfSlsly tcBAWISE & . -12B.5

29. s tcOMmdzts o 1 OB dz¥ H Ols j dz! f sded ¥ J dzedzts G 5
fd3j M Odzdzr = jtojdi3jdzdzr = o fMdMmlsj BOR Mz
dzj Ms e dzOMtso Odade'/ 7 Iy tlOdginif.) j wWds R dz 1 JW W j toj da
tcOo dZj282P¥ v . 56 .1124.. 116%8.1

30. [ OdzG,BQW ltod d3d dzd dzdJ dzOB dzt H Ols j dzv
9jCltstcds n BJLHOIydStsear A Ofmddze B fs Gedzt & O
o ZOL " toduddh W OdzOfM'/j @ RL O j MisdW o mMh dn z
Cdzj Clstets 3 DBded € B . -68.7

3l. [ desdsgmMe dh2 AzdSydsdkOd dtsy HJdOG dz
mMdmsjidw. ¢. [ dsfzso MdEB [-vmRAI8I256 M.

32. 1 0Olsjdzls t A -~ 22 /MHBO &5 .H dzvy ) ldAdftic O 0 dzj
fSHoOBHMSES ttsBSISO: ) 99114266/ 02: L C
Il AAnddzOtecjIsse, ¢. 1. [ jBjJHjoO, 1. ¢o. 5ad
ftesyd MmMtse bk tcOodzj dzdV [ Odz! dzj 9o sMistsydztsaG s

33. 10kjdzls tA ~ vQEEROGBOLOdo O h d2 fw
2014149969/ 08 L OW 9 dz. 10. 12A 2§ tz0tcj Ist
dJyEzjopl) sy dzf 5 LOWeadlsjdz AjHJWOd dzfs
sBtcOL 59 Olsj dz/ dgts § Eyted Y HJ ded J or mh jcet
"I Odzt dgj o sistsydzgr 2 W jHjteOdz dg 2 kdzgdoe jtefd L



115

34. 1 Olsj dzls t A ) 2592036 . 4 Od3ts dzOMls te
2015131301/ 1912:07 .L205Db5SzZ. B 2B dza .A RAO W j7Is
b1 rqdqeOBS ) yEzha, ¢ sy dzf 5] L OV edlsj dz
csMmMizH OteMmlilse j dadats § O 9 Is ts dzts d3dzts | SBicOL 59 (

ftoesW j MidtsdzOdz! desé s BBteOL s OdzdW " Odz' dzj
(rlav).

35. 1 sHEt] o ¢GSlskOdz! dg" J ftotbB dzj a3 . B ¥
Il [ jrOtesdzd € O, OolstsdOWHL O4jaf Vv ;58.&ff tcOo dzj

36. 1 st a9 . vJtstedw dzd dzd dzj 2 dz' = mdm
tcjclkdzdtcso Odzdw d Bk tcOlo dgjldas{tfrisd v fyug ©. 1 @ iz
WduzOls. T @RBlE256 .

37. 1l tecsntsfteteo [ jIssH i ilsd 3Odz! datsta + W dipd* st
sBtsB N jJdedf¥] tosn Stotsa,Olztlz! f 8 RIssecd dz2OSCd d
Af Olsj d3OIs d yJ MICLE7T.T WO.dz@lez.L iG2677

38. ltesyjpeCds. [ BSHj dZJtcso Odzdj tOBSIST 3
mMdMmisj ZORBd OCSECBRBSHOYdd € HJ Y] SHs @dz a/teds:
[ Olsj ed Odzr d3j ¥ H bz aidjteisdacdialsj? ) CdsRis\diitas g Jodiaj & d
ZyJ df 8Mic2017.i & . -114.0

39. wodHjIsjdz Msoa®8571 201 %66MkzHOtcMmise j d
ftiesetcORBB Hdzw Cl [ . [HEZd OCCSBsHOYJdd
Of f Ot OIs O [/ m.(d,dzOtdzjjlsps o s Ji 2O j g dMistc. 20

40. so9dH jIsj dzw Mlsea 5 ) 2015613573 ts C
ftotsctcOdgidgzy ¢ 1 [ . [ SH E dz OCSCtsdBsHOYdd ¢
MitstesMisj 2 JHotsHAdSets 0OF,f Ordjs® § o ¢ i
1 OtcjedMmlste. 20. 04. 2015.

41. 9 dH jlsj dz@ Miso s ) 2015662542 ts C
f totsc tc ©d3d3" Hdzw G [ . [ tSHH jizidg € Is@dE tsed3tsH Ol T
MistsMisj2 fYtHoHAdses Off Obls® ¢ tcr ¢ dRic
1 OtcjedMmlsts. 20. 04. 2015,



116

42. wodH]JjIsj dz Mise s ) 2015662593 ts C
ftiesetcORBRB Hdzw CI [ . [BHEd O0¢CC¢ dsHONyEECE
Of f Ot OISO [/ m.(d,dzOtdzjjlsps o s Ji 2O j g dMistc. 20

43. o dH jIsj dz Mlsa 5 ) 2015662745 ts (
f tots G tc ©d3d3" Hdzw G [ . [ SH &z dz OCCBRSHOYJ(
f sHotSHMGzZEGts Of f OISO/ ¢ Ik JazOk jclistghgidpIAde jdc.d fi
20.12.2015.

44, wodH]JjIsj dz Mise s ) 20196656638 ts C
f tots G tc ©d3d3’ Hdzw G [ . l csetcOBBRBO HJOG dzts
f SHo SH dzsG ¥ OfdfdBdaRjldsIs o) Hj o b et jidplOe jde.d fi
6.022020.

45. o dH jIsj dz Mlsa 5 ) 2020666743 ts (
f tots G tc ©d3d3" Hdzw  C [ . l tesctcOBdi3de’ 2 @ BBSHEZW®
HodY dIsj dzv ~ f SHO BHdz' =~ tcsB BIstso ftcdoBH"
odej hdedrn Bsdzj dzlsdz' » otsLHj2Miseo 2 sz . b Ode@
dJ ., 1lwsjwdOsejgdmlste. 16. 12.2020.

46. o9 dH jIsj dzv Mlsa 5 ) 2020666744 ts (
f tots G tc ©d3d3" Hdzw  C [ . l st OBdi3de’ 2 BBSHEZW®Z

HodYdIlsjdwr ftHotH - ttsBslstse, fftsd OB HO
HOlydStse MEtotsMisd otcOh j dzadnv. ,H o1dbJdds J Hozg 9\
OH.J)Otcjedmlste. 16.12.2020.

47 wodHjlsjd Mlsets -~ 2020666952 & ¢
focceOBE HEY CJlf. 1sctOddd 2 &sHEE
HodYdls jEMSBHEGr © tsBtlso, ftodotsHwh dd

Meofteslsdodzj dzgd?2 yjtj2 wetstew 1 dySlstctpltg @oc
l etsyj diSis) dtej cdfmiste. 18.12.2020.

48. v Is ¢, dld=r . dCdz Lwhdyj tejydadsr d d=r
fJtej d3j dedzets2 /Rl telzlCstiztis 2. 1 197@Q1X7CR. ).

49. Ad dzOtg ] atsar d Misj d3" Z§ tcOo dzj dzd v f 9H o
Il AAddzOtejlsse, 5. s. oodzjySC My o ,s dRUOHA2B gc jth



117

50. A dzOte] atse uvMlstes2Mlsoa ®© d MmdMmisy d3r
tctsB ts/lsto.ad dzOtc j Isitsfoj B hH Jhad,m iz oy [ . 1 2000z .0 .
270.

51. AddzOtgjlstsen. [ jlstsH Ctdifdzj CMdtctse Odzad
HOIsydStseo fsHotHMES OffOwOlsO M dhif sdz |
Il AANddzOtej s O ddgj. Yy, z.[] BtemOdzd st o [ jrOIste
Qo lstsdBOIsdL Oyd w2012 § 8 ©e dzj76z4 | .

52. A d dzOtgj lats e #t OB dZzOMIstce©do O h d j iyw fi
ftcdosH OB dGOMedA .z dzN f z@® 9 ISIleOH d o-5gIsts T j U
20001304 M.

53. A d dzO gl I\ts @ 1 sHmdMmMisj 30 OCCBdiItHOYJd
mMudmdzj dzdv fEIsd Oolstdsiizdass Edz@ ts H Ip 15 o0 daBES !
b JyEjogdp)l sy s uBtstedzd € HsC &zOHtse VI |
IS4 mded yd MG s2 CtsdatV j tod dzyd d N ¢ td3y By 5l lz sl jtertse
dmSkmmilse j dzdzr 2 ddzlsj dzdzj € 52015 & | @GADE dzts ¢ Stc ¢

54. A d dzO g, Jl Isnts @ t OLtcOBBISCO fiBjIssHO fddz
OCCtsdBsHOYdd € HWjClsOd, o-fhd dzt 6 OY bzd &5 E
Qo lssdzsdiddz' =  tSH o/tsHMzh § dz@tts B listisagptc @B. 5K ) Z e |
O dPltosyj/d suBtstcdzed ¢ HEBSC ZOHtse CsdaW j toj dzy
01 tetsC smd3d ud M SedCrdzEijdsh 468 @G EC.225234.

55. AddzOtg latse [ jlstsH dHjdsd¥JSOydd HJ
MdMmisjy BAm d@Ac j st OB K Zjhad ) sy j/dES Butckz
[ i HEXRZOWGESH dzts 2 Bzdz' Isd S tsdeW § o dzayd CHJ
ftosdir " dzj dedetsmisd ,d O tzR K1©] D20 & € -220.3

56. A d dzOtej latse [ jIstsH mMddzlsj L O mMd milsj d3
OCCtWWEHO & HJjWIiCIsOd3 o d&OodqecOydsdzde = H
Of f OtcPlstlon d dzOtcj ssa Jte@B. 59 ) Zjha 0 ) Bisyj de€
R dzW Stc 3O yfoLtsfgidiax( Is j dz' dz" § d [k (c2DBodzw . ihud. j3l@nMd

57. AN dzOtidlsatseo t OL tcOB BISC O difgldsicdzrO Gl Sdadsdp
HiWJjSClsOdg o 1L dzj Slstestf tcd o sHOR/ d3D.azd z@ iz} Iy



118
b1 rqcOBE) ihad ) sy j/das tsR daW¥ (s tc af © 3 todidzty dz
f tcOo dzw ¥ h d j 2003 fiyIs 4 @r 2633.

58. ANddzOtdlatse [ jIstsH Mddelsj L © MdMmisi &3 dzj
HdWdSClsOd3 o dp@adafsds@ydits dzdztst Ols yd ¢ Or 0©o9 Is s/dzts
Il AANdzOtc o, dJtcOBBY , 2 &, ) tetsyj dBSSsbudhi //

[ jrOlbtetsdzd € ©, ©Oolstsdiz0@RAURIOY diMy. E2ABBLO 0 dzj dzd j

5. Add&zOt] bsp OL OB SISO MdMmj d 0OCC 0
HodY dlsd dzv =t SH o/ts HAlzA § dzQ@atdsjBldddspidroj ofy .1 ftc OB 5
b bl tesyjdL sf j nOtesdzd C O, Oolst280Ed L Q) &Y ,
Td. -278.2

60. AddzOmBjlats ¢CCBBRBSEHOYdWw € HJWJj SO
tcsBslstsonl . AdzOtcj sksp lzj op). r ftcOBSD ) tothyj ek 5
mBtstedzed € § : XI'V IfMmjtesmMimd?2 MSOv d&kzd Isd ¢ ¢
[s1®021. -dz@fgRat2021iu. -112.0

61. Ad Ot ) bse wdMmisj B8O OCSE®RSHOYJd ¢
fsHo BHdz n/ WisBEERG | 5oz 99, .f dtc OB S tcHy j dz
/1 J mMetstoded € § : t sBslstslsjrdzdC O d dhmék
I'fd esmid? MAsg X dzde@ f Mzts 2 € S daiv j tejddzydd d z O
sdBdtemMCd2 WJjHJ GO d 2 rlg dzaj 3020851 dS1E3R)8

62. ANd dzOtg,J atse | OLtcOBBSISC O wtsBBBN j dadats @ s
HJOcGdtmMisdieso Odzedw d OCCtSBSHOYdd € HJ W,
HOIydS On / e ptElsdOds j Isieh .z j o ) sy j/ddS 51 MBS
it sBislstslsjrdzedC O d dmMSEkMmMmlse j dadz" 2 d dzls j dzelzj ¢
sirded yd ME 2 SCSdaW jtej deydd ,Mm cd3j ¥rHJjlzodi et ciss
4. -66.1

63. ANddzOted atse [ MisB j dzdetsmis mddzls ind @ Is 4
P tcOo dzj dzgdwvw MSEtstetsMmisdzr &3 HodyJdedid3 d Mmlis
ftesmistcOdains d gzOtc j lHtsden, d dgfi. 4y | dzOH d o s lss2DL6. |
400 f.



119

64. ANd zOtgJ latse [ oZmn S SdSEZtedzZOY MdMisy GO f
PftcOo dzj dzedwv ftetsMmistcOdzimise j dzdz" d3 Ho d X J dzd j o3
Of f OtdOIsh.a d dzOtcj Istsd - d dgd/ Y [ JrOltetsdzd & O,
§ tcOo dzpGRiju.. 122 .71&%. -143.4

65. z dh dz0O,dvde. [ O desMIsdC O  dzOH j ) datsfr
MmMdMmisd d3: Eyd B/dzdflC.z didagO e za fisemC 9 020205 &8 D2 Is .

66. z 2 3mSR . bHOYIsdodz §J GCo0OLddzddzj 2 dz
f ted d34 dzj dzd J ¢ L OH Oy Hd Oc desfyls d to ts 0 @ dizd =
b zEBMIYJ? [ J~OsddC O, OolsEaAIJqL @ydw 4 4
51.

67. zZz k3mSR . [dJltsH ®ICOLBEMIS2 ydotscects
HAdzOdBd ud M¢ ddi3d Md-mE geEFBAYI MSHRC i 45iB dfis® d =
b1 rdcOB ) sphis 1 gse iz tc Ob2]j0dzd W P . -18.1

68. AlessandrjA. A ModelBased Approach to Fault Diagnosis in Unmanned
Underwater VehiclesA. Alessandri, MCaccia, GVerruggio// Proceedings of Oceans,
Nice, Francei 1998.i P. 825 829.

69. AlessandriA. Robust MdelBased Fault Diagnosis for Unmanned
Underwater Vehicles Using Sliding Mode Observéra. Alessandri, THawkinson,

A. J.Healey, GVeruggio // International Symposium of Unmanned Untethered
Submersible TechnologWonterey.i 1999.i P.1-8.

70. Alwi, H. Fault Tolerant Control Using Sliding Modes with-Gme Control
Allocation/ H. Alwi, C. Edwards/ Automatical 2008.7 Vol. 44.1 P. 18591866.

71. Antonelli, G. A Survey of Fault Detection/Tolerance Strategies for AUVs
and ROVY G. Antonelli// Springer Tracts in Advanced Robotids2003.1 Vol. 1.7 P.
109127.

72. Blanke M. Diagnosis and faultolerant control/ M. Blanke, M.Kinnaert,
J.Lunze, M.Staroswiecki/ Springer: Berlini 2016.7 695 p.

73. Chen C.-C. Study of Nonlinear Integral Sliding ModeaultTolerant
Control/ C-C. Chen, S. Xu, ¥W. Liang// IEEE/ASME Transactions on Mechatronics.
I 2016.7 Vol. 21.7 Iss. 2.1 P. 11601168.



120

74. Chen J. Robust ModeBased Fault Diagnosis for Dynamic Systems
Chen, R. J. Pattath Kluwer Academic Pubsher, Bostoni. 1999.7 354 p.

75. Chirikjian, G.S. Robotic Selfeplication, SeHdiagnosis, and Selepair:
Probabilistic Consideration$ G.S. Chirikjian // Distributed Autonomous Robotic
Systemsi 2009.71 = 8 P. 273281.

76. Chow, E. Y. Analytical redundancy and the design of robust failure detectio
systemd E. Y.Chow, A.S.Willsky // IEEE Trans. Automat. Control. 1984.7 Vol.
AC-29.1 No.7.1 P. 603614.

77. Edwards C. On the development of discontinuous obseryé&sEdwards,
S.Spurgeon// International Journal of Contrdl. 1994.7 Vol. 59.17 No.5.7 P. 1211
1229.

78. Edwards C. Sliding Mode Observers for Fault Detection and Isolation
C. Edwards, SSpurgeon, RPattan // Automatical 2000.7 Vol. 36.7 P. 541553.

79. EissaM. A. Modelbased sensor fault detection to brushless DC motor usin
Luenberger observém. A. Eissa, M. S. Ahmed, R. R. Darwish, A. M. Bassiuhyth
International Conference on Modelling, Iddictation and Control (ICMIC), Sousse,
Tunisia.i 2015.7 P. 1-6.

80. Elghoul A. A fault tolerant control for robot manipulators against actuator
fault / A.Elghoul, A.Tellili, A. Bouziri, M.N. Abdelkrim // 18th International
Conference on Sciences and Tdgoes of Automatic Control and Computer
Engineering (STA), Monastir, Tunisia.2017.7 P. 218222.

81. Fan Q.-Y. Event Triggered Fault Tolerant Control for Nonlinear Systems
Based on Adaptive Fault Estimatib@.-Y. Fan, SXu, C.Deng, C-C. Wang// Proc.of
the 16th International Conference on Control, Automation, Robotics and Visio
Shenzhen, Chin&.2020.1 P. 12361241.

82. FangY. A Fault Detection and Diagnosis System for Autonomous Vehicle:
Based on Hybrid ApproachégsY. Fang, HMin, W. Wang, Z.Xu, X. Zhao // IEEE
Sensors Journdl.2020.1 Vol. 20.7 Iss. 161 P. 93599371.

83. Filaretoy, V. Development of subsystem of accommodation to faults fol

dead reckoning system of autonomous underwater veliiveBilaretov, A.Zhirabok,



121

A. Zuev, A.Procenkd/ ARPN Journal of Engineering and Applied Scien€e3017.1
Vol. 23.1~ 4 P.13091314.

84. Filaretov, V. The development of system of accommodation to faults o
navigation sensors of underwater vehicles with resistance to disturbsnédaretov,

A. Zhirabok, A.Zuev, A.Protcenkd/ Proceedings of 2014 14th International Conference
on Control, Automation and Systems in KINTEX. Gyeondgj Korea.i 2014.1 P.
15481553.

85. Filaretoy, V. The new approach for synthesis of diagnostic system fo
navigation sensors of underwater vehiclesV. Filaretov, A.Zhirabok, A.Zuev,
A. Protcenkd/ Procedia Engineering.2014.7 Vol 69.1 P.822-829.

86. Filaretoy, V. Development of Accommodation Sgm for Fault Caused by
Change of Value of Coulomb Friction Coefficient in Electric Servo Actuators o
Manipulation Robots/ V. Filaretov, A.Zuev, V.Khomchenko, AProtsenko //
Proceedings of 12th International Scientific and Technical Conference "Igsaim
Systems, Mechanisms and Machines", Omsk, Rus2@18.7 P. 16.

87. Filaretoy, V. Development of fault accommodation system for thrusters o
underwater robotsV. Filaretov,A. Zuev, A. Zhirabok,A. Protsenkad/ Proceedings of
International conferaze "Nonlinearity, information and roboticdhnopolis, Russial
2021.1 P. 15.

88. Filaretoy, V. F. Synthesis Method of Fault Tolerant Control System for
Manipulatord V. F. Filaretov, A.N. Zhirabok, A.V. Zuev, A.A. Procenkd/ Advanced
Materials Reseah.i 2013.1 Vol. 717.7 P. 551556.

89. Filaretoy, V. F. Design and investigation of dead reckoning system witl
accommodation to sensors errors for autonomous underwater vekicke Filaretov,

A. N. Zhirabok, A.V. Zuev, A.A. Protsenko, IE.Tuphanov, A. F.Scherbatyuk//
Proceedings of t he,WdshiSgtoh, BRAE2005C P.AANS O 15

90. Filaretoy, V. F. The Development of the Faults Accommodation System fo
Actuators of Multilink Manipulator/ V. F.Filaretov, A.N. Zirabok, A.V.Zuev,

A. A. Protsenkd/ Proceedings of the 23rd International DAAAM Symposium. Zadar
Croatia.l 2012.71 P.575578.



122

91. Filareov, V. F. Development of synthesis method of fault tolerant system
for autonomous underwater robots with navigation sensors failuxes-. Filaretov,

A. V. Zuev, A.N. Zhirabok, A.A. Procenko, BSubudhi// Proceedings of the 23rd
Mediterranean Confence on Control and Automatiohorremolinos, Spairi. 2015.1
P. 354 359.

92. Fjellstad O.E. Adaptive control of ROVs with actuator dynamics and
saturation O. E. Fjellstad, T.l. Fossen, OEgeland/ The Second International Offshore
and Polar Enginearg ConferenceSan Franciscd 1992.i P. 175188.

93. Frank P. Fault diagnosis in dynamic systems using analytical an
knowledgebased redundandyA survey and some new result8. Frank// Automatica.

1 1990.i Vol.26.i1t . -478.9

94. Frank P. M. Online fault detection in uncertain nonlinear systems using
diagnostic observers: A survéy. M. Frankl/ International Journal Systems Scierice.
19941 - 25 (I P.2)292154.

95. Gagq Z. Fault tolerant control method for displacement sensar dauheet
legged robot based on deep learning Gao, L.Ma, J.Wang// WRC Symposium on
Advanced Robotics and Automation, Beijing, Chih2018.7 P. 147152.

96. Garg H. Fault detection for linear switched systems based on a bank
Luenberger observersH. Gara, K. Ben Saafl 2018 International Conference on
Advanced Systems and Electric Technologies (IC_ASET), Hammamet, Tiir2§ia8.

I P.9297.

97. Ghriel A. O. Supervision of industrial manipulators using ANFIS system
A. O.Ghrieb, Y.Kourd, N.Guersi // 17th International Conference on Control,
Automation and Systems, Jeju2017.i P. 161166.

98. HuangsS. Fault Diagnosis and Fatlblerant Control in Linear Drives Using
the Kalman Filter/ S.Huang, K.Tan, T.Lee // IEEE Transactions on Indusili
Electronicsi 2012.7 Vol. 59.71 Iss. 111 P. 4285 4292.

99. Huang S. Fault Simulator Based on a Hardwsmethe-Loop Techniquéd
S.Huang, K.Tan // IEEE Transactions on Systems, Man, and Cybernetics, Part
(Applications and Reviews).2012.i Vol. 42.7 No. 6.1 P. 11351139.



123

100. Ikonen E. Advanced process identification and contllkonen, K.Najim
/I Marsel Dekker Inci 2002.7 310 p.

101. IsermannR. FaultDiagnosis ApplicationsR. Isermani/ SpringerVerlag,
Berlin.T 2011.7 354 p.

102. Isidori, A. Nonlinear control systemSA. Isidori // SpringerVerlag New
York.T 1996.

103. JangB. Active fault tolerant control for a class nonlinear sys£B. Jang,

M. Staroswiecki, VCocquempot / | FAC Sy mp. Safeproic es
2003.1 P. 127132.

104. Joshj S. Fault tolerant control for Autonomous Underwater Vehicle
S.Joshi, D.Talange// Proc. of the IEEE International Conference on Memnics and
Automation. Tianjin, Chind. 2014.71 P. 658662.

105. Kaney, S. A method for the design of fatitilerant systems in case of sensor
and actuator faultsS.Kanev, M.Verhaegen, GNijsse// Proc. of the European Control
Conference. Porto, Portalyi 2001.i P. 837842.

106. Le, Q. D.Real Implementation of Fatltolerant Sliding Mode Control for
a Robot Manipulatof Q. D.Le, H.Kang// 3rd International Conference on Control,
Robotics and Cybernetics (CRC), Penang, Malays2®18.7 P.48-52.

107. Li,D.Y. Sensor Fault Identification and Decentralized Faolerant
Control of Reconfigurable Manipulator Based on Sliding Mode ObsérierY. Li,

L. Y. Chun// International Conference on Control Engineering and Communicatio
Technology, Sherang, Chinai 2012.7 P. 137140.

108. Li, K. FaultTolerant Motion Planning of Redundant Manipulator with Initial
Position Error/ K. Li, J. Yang, C.Yuan, JXu, X. Dai, J.Luo // IEEE 7th Data Driven
Control and Learning Systems Conference, ErGhinai 2018.1 P. 533538.

109. Li,Z. Application of Fault Tolerant Controller Based on RBF Neural
Networks for Mobile Robot Z. Li // International Symposium on Intelligent Ubiquitous
Computing and Education, Chengdu, Chin2009.i P. 531534.

110. Ling, Y. Robust H FaultTolerant Control for Uncertain Linear System
Based on Pole Assignmehty. Ling, X. Sun,X. Wu, J.Liu // Proc. of the 2nd IEEE



124

Conference on Industrial Electronics and Applicatjéterbin, Chinai 2007.7 P. 2701
2706.

111. Liu, C. Adaptive FaukTolerant Hinfinity Output Feedback Control for
Lead Wing Close Formation FlightC. Liu, B. Jiang, K.Zhang// IEEE Transactions on
Systems, Man, and Cybernetics: Systenf020.i Vol. 50.7 Iss. 8.1 P. 28042814.

112. Liu, Y. Fault Diagnosis Method for Mobile Robots Using MMAC
Neural Networkd Y. Liu, J.Jiang// IEEE International Conference on Automation and
Logistics, Jinan, China. 2007.1 P. 903907.

113. Miguel, A. S.Faulttolerant Catrol of a Service Robot using a LPV Robust
Unknown Input Observer A. S.Miguel, V.Puig, G.Alenya // Proc. of the 4th
Conference on Control and Fault Tolerant Systems. Casablanca, Mdr&aio.i P.
207-212.

114. Nair, R.R. FaultTolerant Formation Corl of Nonholonomic Robots
Using Fast Adaptive Gain Nonsingular Terminal Sliding Mode Coritiel R. Nair,

H. Karki, A. Shukla, L.Behera, MJamshidi/ IEEE Systems Journal.2019.i Vol. 13.
I Iss. 1.1 P. 10061017.

115. Nie, T. A Robust Unscented Kalmdlter for Intermittent and Featureless
Aircraft Sensor FaultsT. Nie, Z.Deng, Y.Wang, X.Qin// IEEE Accessi 2021.1 Vol.

9.1 P. 2883228841.

116. Nourg H. Faulttolerant Control Systems/ H.Noura, D.Theilliol,
J.C. Ponsart, AChamseddin& Springer: Berlini 2009.7 233 p.

117. Onwuboly G. Mechatronics: Principles and Application&. Onwubolu/
Oxford, OX2, Burlington, MA, USA: Elsevier ButterwortHeinemanni 2005.i 672 p.

118. PattonR.J. Issues of FaultiBgnosis for Dynamic Systemi<R. J. Patton,
P.M. Frank, RN. Clark// SpringefVerlag Londoni 2013.T1 579 p.

119. Poon F.W. Fault detection using Luenbergie observerd F.W. Poon,

D. W. Gu// Proceedings of the 38th IEEE Conference on Decision antt@, Phoenix,
AZ, USA.7 1999.i Vol.3.7 P. 31163121.
120. ProtsenkoA. The development of a fault detection and identification systen

for executive units of manipulators using technical vigidn Protsenkd/ Proceedings



125

of International multiconferace on industrial engineering and modern technologies
FarEastConVladivostok 1 2020.1 P. 15.

121. Rigatos G. Particle and Kalman filtering for fault diagnosis in DC mofors
G. Rigatos// Proc. of the IEEE Vehicle Power and Propulsion Conferebearborn,
USA. T 2009.7 P. 12281235.

122. Rigatos G. Sensor fusion for UAV navigation based on Derivafree
nonlinear Kalman Filtering G.Rigatos// 2012 IEEE International Conference on
Robotics and Biomimetics (ROBIO), Guangzhou, Chin2012.1 P.890-895.

123. Rotondq D. A FaultHiding Approach for the Switching QualsPV Fault
Tolerant Control of a FotWheeled Omnidirectional Mobile Robdt D. Rotondo,

V. Puig, F. Nejjari, J.Romera// IEEE Transactions on Industrial Electronic2015.7
Vol. 62.71 Iss. 6.1 P. 39323944.

124. SadeghzadeNokhodberiz N. Distributed Interacting Multiple Filters for
Fault Diagnosis of Navigation Sensors in a Robotic System. Sadeghzadeh
Nokhodberiz, JPoshtan// IEEE Transactions on Systems, Man, dbgbernetics:
Systemsi 2017.7 Vol. 47.1 Iss. 7.1 P. 13831393.

125. Sarkar N. FaultAccommodating Thruster Force Allocation of an AUV
Considering Thruster Redundancy and SaturatibinSarkar// IEEE Transactions on
Robotics and Automatioii.2002.7 P. 2371 233.

126. ShumskyA. Ye. Nonlinear diagnostic filter design: Algebraic and geometric
points of view/ A. Ye.Shumsky, AN. Zhirabok// Int. J. Applied Mathematics and
Computer Sciencé.2006.i Vol. 16.7 Iss. 1.i P. 115127.

127. Shumsky A. Fault accommaation in dynamic systems: fault decoupling
based approach A. Shumsky, AZhirabok, B.Jiang, K.Zhang,// IEEE Conference
CDC62009, Sha20@oh B.i84648468.1 n a .

128. ShumskyA. Fault accommodation in nonlinear and linear dynamic system:
Fault decoupling based approac¢tA. Shumsky, AZhirabok, B.Jiang// International
Journal of Innovative Computing, Information and Confrd011.1 Vol. 7.1 P. 453%
4549,



126

129. Siciliano, B. Handbooks of roboticsB. Siciliano, O. Khatib // Springer.i
2008.1 1628 p.

130. Simani S. Modelbased fault diagnosis techniques. Simani, C. Fantuzzi,
R. J. Patto/ Springer, Londoni. 2003.7 P. 19-60.

131. Skriver, M. Adaptive Extended Kalman Filter for Actuator Fault Diagnosis
/ M. Skriver, JHelck, A.Hasan// Proc. of he 4th International Conference on System
Reliability and Safety. Rome, Italyy.2019.i P. 339344.

132. StaroswieckiM. Fault tolerant control: the pseudtoverse method revisited
/ M. Staroswiecki/ IFAC proceedings volumes.2005.1 Vol. 38.7 No. 1.7 P. 418423.

133. Staroswiecki M. Progressive accommodation of aircraft actuator faults
M. Staroswiecki, HYang, B.Jiang// IFAC Symposium Safeprocess 2006, Beijing,
China.i 2006.1 P. 877882.

134. Tan, C. Sliding mode observers for detection and reconstrucicensor
faults/ C. Tan, C.Edwardg/ Automaticai 2002.T1 Vol. 38.1t .  11821.5

135. Tang J. Fault Diagnosis of Rolling Bearing Based on BP Neural Networl
Technology J. Tang, X.Liang, M. Huang, Z.Gong// IEEE 9th International Conference
on Compter Science and Network Technolo®alian, Chinai 2021.71 P. 9599.

136. Uney, E. Parameter identification based fault tolerant control agains
actuator failures applied to UUV dynamit<€. Uney, C.Hajiyev // Proc. of the 6th
International Conference ondtgitronics, Computers and Artificial Intelligence. Springer,
Berlin, Heidelberg. Bucharest, Romarii2014.71 P. 2732.

137. Van, M. Robust FaulTolerant Control for a Class of Sece@dder
Nonlinear Systems Using an Adaptive Th@dder Sliding Mode Control M. Van,
S.S.Ge, H.Ren// IEEE Transactions on Systems, Man, and Cybernetics: Systems.
2017.1 Vol. 47.71 Iss. 2.i P. 221228.

138. VerhaegenM. Fault Tolerant Flight Control A Survey/ M. Verhaegen,
S.Kanev, R.Hallouzi, C.Jones,J.Maciejowski, H. Smail // Fault Tolerant Flight
Control. Lecture Notes in Control and Information Scienc&f10.i Vol. 399.7 P. 47-

89.



127

139. Vervoort J. Modeling and control of an unmanned underwater vehicle
J.Vervoort// Master Traineesh. Rep2009.i P. 5-15.

140. Wang J. Fault diagnosis of Underwater Robots based on recurrent neu
network/ J.Wang, GWu, Y. Sun, L.Wan, D.Jiang// IEEE International Conference on
Robotics and Biomimetics, Guilin, Chiria2009.1 P. 24972502.

141. Wang J. Recurrent neal network applied to fault diagnosis of Underwater
Robots/ J.Wang, GWu, L. Wan, Y.Sun, D.Jiang// IEEE International Conference on
Intelligent Computing and Intelligent Systems, Shanghai, Chig809.1 P. 593598.

142. Wang X. SecondOrder Fault Tolerant Extended Kalman Filter for Discrete
Time Nonlinear SystemsX. Wang, E.Yaz / IEEE Transactions on Automatic Control.

I 2019.7 Vol. 64.1 Iss. 121 P. 50865093.

143. Wang Y. Zonotopic Extended Kalman Filter and Fault Datectof
Discretetime Nonlinear Systems applied to a Quadrotor Helicap¥erwang, V.Puig
/Il Proc. of the 3rd Conference on Control and F&aolerant Systems (SysTol)
Barcelona, Spaiin 2016.1 P. 367372.

144. Weng Z. Active faulttolerant control of a @uble inverted pendulum
Z.Weng, RPatton, PCui/ / | FAC Symposium Saf epiroc
2006.1 P. 15911596.

145. Wu, W. Learning Observer Based Fault Diagnosis and Fault Tolerar
Control for Manipulators with Sensor Fault W.Wu, Y.Kang, L.Yao // CAA
Symposium on Fault Detection, Supervision and Safety for Technical Processes, Xian
China.i 2019.1 P. 5358.

146. Zhaqg B. Particle Filter for Fault Diagnosis and Robust Navigation of
Underwater Robot B. Zhao, R.Skjetne, MBlanke, F.Dukan// IEEE Transactions on
Control Systems Technology2014.i Vol. 22.7 Iss. 6.1 P. 23992407.

147. Zhirabok A. N. Fault detectionrad isolation: linear and nonlinear systeims
A.N.Zhirabok/ / | FAC Sy mposi umKingStdnfUpda RUD, Eiglartsl 6 ¢
i 1997.1 P. 903908.

148. Zhiraboks A. Robust virtual sensors design for linear and nonlinear systen

under external disturbances A. Zhirabok, A.Zuev, V.Filaretov, A.Protcenko,



128

Il. K. Chung// Internationaljournal of Adapive ControlandSignal Processg. i 2023
T P.1- 16.

149. Zhong Y. Sensor Fault Diagnosis for Unmanned Quadrotor Helicopter vi:
Adaptive TweStage Extended Kalman FilteY. Zhong, W.Zhang, Y.Zhang// Proc. of
the International Conference on Sensing, Diagnostics, Prognostics, and Cont
Shanghai, Chind. 2017.71 P. 83-498.

150. Zhou, H. Motor Torque Fault Diagnosis for Four Wheel Independent Motor
Drive Vehicle Based on Unscented Kalman Filtéd#. Zhou, Z.Liu, X. Yang// IEEE
Transactions on Vehicular Technolo@y2018.1 Vol. 76.71 Iss. 3.1 P. 19691976.

151. Zueyv, A. The Development of Fault Detection and Identification Systems fo
Underwater Manipulator6A. Zuev, A.Protsenko, AZhirabok// Proceedings of 2019
International MultiConference on Industrial Engineering and Modern Technologie:
FarEastCon, Vladivaek.i 2019.i P. 4.

152. Zuev, A. Fault identification in electric servo actuators of robot manipulators
described by nonstationary nonlinear dynamic models using sliding mode obgerve
A. Zuev, A.Zhirabok, V.Filaretov, A.Protsenkd/ Sensorsi 2022.7 Vol. 22.7 Issue.

1.7 Art. 317.1 P. 2:12.



129
ViR URLE O
[fdMOded ] dBSHjdzd fSHOBHABMSES twsBBISO M H
ftoesMistceOdzMmise jdzdz" &3 Heody jded j &3 M 1 ISC

I ndmmnd wsOydd dmysd (2Jsnn &0k ; &6 H
fd mls jEgfsR 0o dzj dzd W ftetsisteOdzilse j dede’ &3 H o d
54 d MOdzdzO W 694 [t OBHGORIC O 1t BYdMmr e 0] lsmw

DO 60 OUv U Q- th

— 0-0h

GHY O 0 VY ;0 -80tedy0O ¢ dejl3Olpded(;y0O fted Mts
BOMf d Bsdj dstse  ddfieyy d dgalstdefids dS st d s
YJj delstesmistcj dzsdIsj dz dZO B NiYd dzc@ Is tgi§ o D dzls i 81 fo 15 H ¢
Mddz d @Bs®: BB jClsste cdHisMsSOIdYj MSd
- oo hh TojSlkttte sy jddy dd ttdj dlsOy
CoststeH JdzOUslh h h h T8 jClsste dzddzj 2dzr n d [z

fMow L Odadzts?2 M 1t MY Mg ftdkl D TS tc HidalzOdbls ste &
Bsdzj dzlsts 9 , tcOLodoaOj 3 7 HodYydIlsj dz@ dz" g €t
CstcH d dzOIs. ] sdzOGc Oj Isiyw Ylsts Hody dslyvjcdd ¢
Bk dels” s ofmjd3 Misjfjdvdz MosesH" 171.

[ Otedy®O SCttedtsdzdmMser = d yj dzstetsmistej d3d
9" 60Oy j ded W &3d :

60 6 0O 6 0 mh

cud bR m Yo o b0, b b
¢ YOO OO YOO O 0 0 0

0 & 0O;: O a Yohohx ; 0 G Yohohx ; O 0,



130
50 .. T .. Yoo o 5 o ©
YO U O U YO u O UL '’ o] 0
b oM M 1 h R & P ROMMAIE] dL st dodrjfEyd
Jdohoh i Msslse jlsMmise j dedats, CtststeH d dzOIlst  yj dals
Mo WL Odedets?2 Md Misy e O tgetE s d 2P s ;

<
=N
=
>
=
04}

-
Cdzj d3j dzsT HJdOGtsOIAQHBSE ] z@Issc@yls mMw Mz d3
0O Q Qoh QO phph

GHROMRhQ php T edHtssH ddzOBRd i MS d 4 Cs1 WWduy
CoOHtOIsd ydzlz © d dzdde 2 dzlz ¥ L Qo dMmd dizsmisd
mMsf etk s MO BtesMisj?2 Hoadyjddw 1t s

l JjSbste edHitsMIsOIdyj MSdr Mddz d &cBsdj d

N ® 6 OB+
Ll 2 W? 0 WEHOB
. 2 02 0 OE4HMEs
DT 6 heihed 6 GEH aE
11 00 Q& 0 wéEHweE Il »
u 2 6 WE-H QEr 6 OB

kd
I

>
[ ]

GHyY IiMddzO IsWy ¢ BB dd3j HsH O wigd d@;, 6 ww O0w,
6 wa oaqa.

sdMmlsj BO EftcOodzjddw 1t MBHjteydls ¢ dl
zftcOgWz) dztsdzsy j dadf 4 &3 ( Md3. tdfi.o J@ sl 3y @
fsdztsy jddv d ttdjdlsoydd 1t o QB s gL sdz



131

NdZOj i3 7 dzddzj2dz 7 d kZedkses' n Metstsmisj 2
T i MdecdzOdz ¢ tcOo dzj dedt T MY 8 WzOfifpls 'dgO lotr ;7 SH
tojekzdzvIsste®, BB iMTjydeOshd2 1t xJjdzOj &'
dzts d3d dzO dz! dz' 7 L dzOj dad iR s i t dedzdf Ojted® d3ip’ Is2e i d @
Cdsf j demdtelzs h 2 oL Bsy dg' | sils ¢ dzts dzj dzd W

L dzO Q. dzd stdalskztc kEZftOodzj dzdv MCtstetsMmis!: & H
COdZOdzso EZf tcO@o dzj dzgd™ ofpj Bd Jjets Mmisj f j dzv dsc
d ¢4t &3 dzdz" He B @usAAjdlsitsiad §  § Bz 3 § &ZO§ B
{dz Mtshissdls dL dzj zdUgs@edsk s, CHe if s oc
HddOBd Ui MSd] Mes2Mlsa® 11, SCtEHO dn § Ot
Hsf sdzdzd Isj dz! dztse s toj e kdzv Istste® M tstesmisd
de s tej Hdzj dgdz" § dazd dL Bjdzvshdjmw § OteOd

Y
A

n, HPC n
HPII Ty 1P

Y

PCOM

 YY

HPII — nenunelinsiii perynsrop nonoxenus, HPC — HenuHelHbIN peryisTop CKOPOCTH,

PCDOM — perynsatop ckopocTH ¢ TaJTOHHOH MOJICTBIO

t Mz dtsg BB j dzdzOV MR j B8O MdMmisj i3r k&

1 dzj " dzd 2 Csdzlsiztce k4§ tcOo dzj dad W f sdztsy j dz
FftcOodzjdzdj zddzj2dzr B3  Ecedztser 3 Sttt
Mo sz MHjtey dls daj dzddzj2de 2 tjekzdzw ssts
Hd dz20d3d WppfisRdnjso © CtdalskztcO® EZ tcOo dzj dedw ¢ st
1.

t OLHjdzj dzdj Mdflsj 3 EfteOodzj dzed™w dz® H



132

HgdzOdRdyj mMedmr Mots2fmlse 1t 5 MteOo dzj dad &
dzi sBrtSHJ B tSHdztso toj d3j dedzty Iy dSisdf dajCds Is HYUd] diz
1t s o5 d3d stsets, Halod JebizB g s B B Md Misd B
fMicOo dzj dzd s M ISteOH d yd tsdedz’ di3q , -tofff & fiy lsiAe ts jsdzdz's d
Bisdzj j o' MsCOW IstsydetsMmils' EZ§tOodzj dzed¥ §tod
stcOj ¢ lsdajleld®@eadg i d3ts tSls dL d3j dzj dzdv  Ote O3 Ists

I HdMmMmi elsOydd f§tod &OlJ BOdu) M¢sd d
dqad ¢ hd2 MmazjHkshd] §OtOBiiste" :

BOMM@ 1 top&c;

B dj dzls U dzj R Y &f s c@8Cc’l3 ¢a8¢ M

Q [18 1My B 510505 1M/ d3, 201 i3, 80

Q [ 18% tsMm 1 ¢?/581 ho¥581 B0° 1 86 1 885 1 &3

w TRw Tndo 0 @, 0 @&, 0O @, 0.1 d3;

0 QQbh@5 ¢, 185 20619263WOB, CHF AL ¢ &



133

Vi RIS rrVURL
JidMOdedj BORZEScOBOWdIsdsSets §SHO BH

[ 4 lsOdz' dzts j s dmodzed j BOd&zse OB Oted Isdzts G 5
tcsBtslstslsjrndzdyd M d2 SCtdfdzj CM) HOdds do ttcC
[ o1 ECOLOdz © IsOBdzdyd 1. 1.

s OB dzd yBOKOCIsj tedMmisd, ¢ dntEdLfH Jdidgtse s © R1 [ U
[ OCMd &3O dz' dzOW tcOB 5YOW ¢ 200

[ OmMmMO, ¢Cg@ 50
[ dzd d2O, 3B 1800
[JOBjste Sstef MO, &®B 230

[ OCMd BOd dzO" MSsmis! ,|3
bo sEds®BEEMIs! (fttd MS s 18

R dzW tstc d30 oL txiglpdiss] Is j dz/ dz? RS ¢ =83y wzij t€xnd Is :

I dJLrdgjtedlsj dzt dg" 2 BdzsG Mti Xsenst dXg@

3D RO dzdIstsdzj Iste, 3D OCMjdzjtetsdzjIste d I

M tesMmisj 2 ;

I HBfdjtsemMecd?2 dqLdigjtedlsjdzz MEBMmIsd

I HOIsqdiz B ] 26 tc Iz YCitadiea]d @TD (Teledyne RD Instrument);

I Htezedj HObYydScd (Mbdyfdshisd, )sj BEFE

dmMf sdz? L soe Odzdm! © ~"tH] 1 CMfjtcdd3j dzlstse

rody dls-jctizdzges 52 SCtsd3fdzj ¢ dzO-tsHJI$MHPY s o
mMemisfs Isyd Isr tej = BOh jora HodYdIsj dzf ¥ Isfgls
Cedif dzj € B Mff 3Qdz0 ekl HOSGoEhsI tsda® dJ j «
CtedBtso 52 yYyOMmlsd 11 OS] EklgsOOsso ) it s d
o jtolsdCOdz des?2 d cEBtdL sdlsOdz dets?2 f dzs€ 5
Ctodzls j 2 dzj tetso dLEtslstsodzj dz" dL Odzt dzd dzd j o tscC

[Mdzso &2 W@ W g dnls j d3" f tcts ¢ tc O d3d3zdzts 5 15 Is Obo fd



134

s Odz! dzOwW o " ydmdzdIlsj dz2 d&zOw M J Is M Gt
t emMtso &3y Misd 3" 2 ftotsd3" h dzj dedzr 2 C s+ v Isjtc d
1.1). st&f!slksjte tBJMijudo @jos OddwW,s dd
ftcj HdzOL dzOYj dz H dzv  drfiERe irj-taigdst tmdls st ®&E ¢
[dCtesCdstesdd) t' i HdOL ZOYj d' HAEY kit
d mMdmilsjdz 1 1. g4 dMmilsj &3O ftetsGtcOBBAEs G 5 £
o' § sdzdzj ded W -Lf AHs@dEO'BA" B MM d) ., kY teOo dzj ded
jHBO~, LOGEZLSd ddMMdd d JJ4 bimbder
Jdo steROydsdedzgscts BB®Rj 2O ) fohmssd s
RZOC 5 dzj dedzts? Jdg¥ stedBOYydd § sfdzi ofmf dr lsdw
20 Bttls B MY j udoddrifdivec s gpnHirds@e &2 § tc
fMsH jtoy Oh Iz 9" Ltsar My § WdOR® dadr ~ Iz fWtd@iaCdz)dd
Hjdvisfw &0 kted § d&OMMO: CtiOdH'T EftcOo
Bstclssor &3 kM2 Mo Okd,] fifys dfQaise tc Q dgifdmssjf
OB Sls0OjIs fdsjid e Oo dzj dz

[Iynsr
orneparopa
A
Y
HomepoBekuii | ¢ o lcom2.1|| E-net Hasurau1onHxo-
jar COMI.l|=>  MIIOTaXXHBIC
Jatumku AATHHKH
COJICHOCTH, |e»
TeMiepary bl COM2.2 A
1 naBnenns KyCTHUYECKas
COMI.2{<->IcHCcTeMa HaBUTAITHH
GPS u <>{COM2.3 U CBSI3H
CBETOMasK
Apronunot I1P
PamunoMonemM [e>|COM2.4| | USB2 | USBI [<> I'nnponoxarop
00KOBOTO 0030pa
USB-CAN <—T
| CAN |
JIBUKUTEBHO- Cucrema MAPK
PyJIEBOI KOMILIEKC HEProoOecIIcYCHH

[ dMEzdsdlstlz sz 6 A Onie jJdes@ o ' yd mdfddstj sdz! d



135

Yt R LR
0Cls odzj Hicjded™ tojL zdz lsOIstson {HO[fpi jltgls @y dat

YTBE

H.o. npopeKTﬁﬁ;ﬁém. P
JlanbHEBOCTOHHOTO @m 2
4\- "x 3

o

AKT

BHEJIPEHHs PE3y/IbTaTOB JUCCEPTAMOHHON paboThl «Pa3paboTka METOOB CHHTE3a CUCTEM
JUIL yCTpaHEHHUsl IIOCIEICTBHH M3MEHEHHUS MapaMeTpoB W Ne(eKTOB B IBIDKHTENSX U
HaBUTalIMOHHO-IUIOTAKHBIX JAaTUYMKaX ITOJBOJHBIX POOOTOB» aCCHCTEHTa AenapTaMeHTa
aBTOMATHKH ¥ pobororexHuku [IpomeHko AjiekcaHapa AHATONbEBHYA B HAYYHYIO paboTy
1 y4eOHBIH Mpolecc AenapTaMeHTa aBTOMAaTUKU U poboTtoTexHuku MHCTUTYTA MupoBoro
okeana (IlIxomsr) JlanbHEBOCTOUHOroO (helepaNbHOro YyHHBEpCUTETa (HampaBlIeHUs
noaroroBku: 15.03.06 — MexaTtponuka u pobororexnuka, 15.04.06 — MexarpoHuka |
pPOOOTOTEXHHKA)

Komuceust B cocraBe mnpexacenarens, [IOLEHTa JAeNapTaMeHTa AaBTOMAaTUKH W
poboToTexHukH, K.T.H. A.A. KaiypuHa U 4iIeHOB: AOLEHTa JelapTaMEeHTa aBTOMaTUKH U
poboTtoTexHuky, K.T.H. D.III. MypcaliMoB M cTapmiero npernojaBaTess JerapTaMeHTa
aBToMatukd U pobortorexHukd E.JO. Bobko cocraBuia HacTosSmMUH akT B TOM, 4TO
pe3ynbTaThl AUCCEPTAlMOHHOM paboThl  acCHCTEHTa [emapTaMeHTa aBTOMAaTHKU U
po6otorexauku [Iponenko Anekcanapa AHaTonseBHYa Ha TeMy «PaspaGoTka meronos
CHHTE3a CHCTEM Uil YCTpaHEHHs IOCIIENCTBHM HM3MEHEHUs MapaMeTpoB U Ne(HEeKTOB B
JBIDKUTEISIX U HaBUTAIIMOHHO-TIMIOTXKHBIX JaTYMKaX ITOJBOIHBIX pOOOTOB» BHEAPEHBI B
HayuyHyl0 paboTy M ydeOHBI mIpolecc IerapTaMeHTa aBTOMAaTUKH M POOOTOTEXHHKH
Huctutyra Muposoro okeana (I1Ikossr) J[anbHEBOCTOYHOTO (heepalbHOTO YHUBEPCUTETA,
a UIMEHHO:

1. Meron mocrpoeHusi 6aHKOB JUArHOCTHUECKMX HaOJofarened Uit JABHKUTENEH
TIOABOIHBIX POOOTOB, 0OECHEUMBAIOMIMX OOHApY)KEHHE W BBIABICHHE MECT MOSBICHUS
neeKToB.

2. Merop cuHTe3a JIerKOpeaTi3yeMbIX CHCTeM HOSHTH(UKAIMU, 00ecrnednBaroImx
3a CYeT HCIONIb30BaHUs HabmrofaTeneil ¢ IEpPeMEHHOW CTPYKTYypOM OLIEHKY BEJIMYMH
OTKJIOHEHHH TII1apaMeTpOB [BW)KHUTENEH TMOABOAHBEIX pPOOOTOB OT WX HOMHHAIBHBIX
3HAYEHUH.

3. Meron cuHTe3a cucTeM, OOECIEYMBAIOIINX OOHApy)XEHHe, HUIACHTUGHUKAIUIO
BEJIMYHMH U yCTPaHEHWE MOCIEICTBUHA OIMIMOOK B MOKa3aHUSIX HAaBUTAIIMOHHO-ITHIOTAXKHBIX
JIaTYUKOB MOJABOIHBIX POOOTOB.

IIpencenarens KOMUCCHUHU: (S ! Kw k.T.H. A.A. Kaypun

Unensl KOMHACCHU: / Léz /- k.T.H. 2.11I. Mypcanumos

PoSew>  EIO. Bobko
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