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The monograph is another attempt to identifys/to develop highpeed passenger servic
on Ukrainian railways. Several typical concepts of the organization ofspgled traffic on the
world's railways are analyzed. The main concepts are: the concept of a separate specia
of high-speed trait on the example of Japan and Spain and the concept of joint use of
for high-speed and freight traffic on the example of Germany, Italy and Poland. The adva
and disadvantages of each of the concepts are shown. The regularities of degaideaamses
in the rail track during operation on the lines of higheed movement of freight rolling stc
with normative and excessive deviations of the technical condition are determined. The ir
of deviations of geometrical parameters of runningrgef freight cars on track condition i
investigated. Some requirements for the design of tracks designed fapleigth passenger tra
fic combined with freight are defined
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90dzd ofMm! sets 12 1714 )tesCl 'dons(C20007 H & ' M,ddz IsgPc
mMwy ¢ dztdzjlstc’ 9 BTN Ol 4Clcth&S@RLR2 R A 08D O’ dio C
sdCOdz degd? CwtedHBt L 1 jJC' d20O HB | tdz sdes Iz
HsoOdets L O 10 ts§¢' o [ 9].

Il tjLkzdz SO L OcOdz d&z0 f teslswy dz' Mmis! o df
sdsip sets Hdz HBMWEdZO o CtO dz' §Jjtojodh dd
dz' mMls+ 1lzf EM' R " dhds CttO dz Mo sk oL wWIsdn
sdlksos MCdZOHO* 145 Isdfm. ¢d. [210, 1171 . I
sdlsOs MlsOB "' dz' dets fiISOYBRO" dz' WNPhtbs® y't © h o dH!
dz €' Mls¥ 990 jHjdedr © JSMfdzZOOY' ¥ dz' dz° 2,
ssCkz, Ml 2¢smMls’™ O (W tstklskz, BjLTfJjSd Is
COwlsS s CtwwO® dzd dzO Mo " sse ' 2 Otjdz [ 12].

ANcOdzykzL ' O@z dg®@y 'L ®dz' L dzd yvy *° Mo ' Isseddy te
L Otej  Mistctso Odets® hoadHGC' Miss 575 Cd3d/ ¢ sH daC
TGV-V150 [ 13] #stdzdBoprG@ecdyj 3 sO dlstcOf
CshoadHC ' Mmdz dz' dz" -’ LGV odSttedfilsteg Y s fif
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"o dHC " Mdad &3 f OMOydtem! Cdi3d s LHOB] L o

o My . tka B8 LH 8 odzsy’ o HMEld 2. 1 0 9o
ZlsOydedr fjtojojLjde . o¢d¢dz ‘ HoosuHddsS' odf
sOyded -~ fJjtc] offlsg sy & I8¢ dzOo Odzls Oy J dedzv dzO ¢
Cdadsd fslsweOdRBd, ' HBLoatMY' ' Is! Mw d&O yda L C

4o Istsod?2 HBMe " H wBLoadlsCk oadMmMtsCtshodHC
f " Hodh jdgdg" hodHSCtBMIs' tkak Y  LH" o [ 14].
tcj C sdgfldste v  * ez ' L Odz' L dgd ydz' dG3ZOc ' fMilstc O
¢C' MmMis: tczrlz 5 LHIM2D0dzf¢ o3 FisHo d bz ‘e 316 02O H
ZOw o dzsfls' f jodzedrn Ed@3tse Mmlsotstes v Is! Mw M Jjy'
BOG ' MistcOdz' Hdzw hoda&isdish . ckalk §tsdOH 200

CS ftwOoaddzts tojOdz LOYy' 8 hodHC' Mdesets tolz
st Odz LOYy' ' odMmihodHC Mdesets tolzrlz. [ H
s’ dBOG ' MistcOdz ofMm' hoduC ' Mmde Yo dMmEsh
Bzls: 5 dzso ' 2" figE® MPsBLOBZEH B! dzHC s dzyj dzls to
sOy dz@ fJjtedogL J dedav.

LEWO dzZ0 BO' HBMdIls! twsLoaddzj dzz d3j tej 2z L
dzts® j S dz Ols Oy T AGB d Mifi 6 € 36 ) s fiplls 'O dats 0 dzW s -

H' v dzC g H 8RS B2’ dz' ' ' [ 1se]d.C swf B @ dzfy! SO L O
B Myj o [|jotdsifmyid ML2me ' ' LO LOCOd dts’
pOdzdBd ‘° 9,9 Isdfm. Sd&, OBt 47,2 % LOCOI

t sLeoddzj dzO L Odz’' L ded | Ez@®O" ot PO ERE sRE Of |
dztsH ‘C'tc OV dzO. 1 G Hdzs L ° Lo Istsd3 § tcts ThedzsB O
GlobalCompetitivenes®eport2 020 [ 16] ), L O Ctdljt’ " d3 t
MstczCIskted dzOM O -IsLjtc O3 dPyY jL 2 dfEp' * I'5, o df J te]
BLh i) 1 slsg 2 @20 dDOteHzj MISOYO cesh j 2 dzO
dzed s tesCtsd3 etsBdls: o  lsydL dgvdz L Odz' L dad ydz
Btsy dzd B .

1 &Z2Oydesets ' Hoadh jdedgw S BdeClztej dzlssmy tots dBts
By d20 HBMWeElsd yYyjtejL offtctso OHY | tadetlec s @ i
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(Hs 160 Cd3/ esH) d2O BOL" dOwWedzedr L Oc Odz' d

1 Odz' L ded ydz©@ " deW e OMlstczCIszte® L Odzdh ©O° Is! fy
ftcdoOBdzdodr Mjedzjdzls' 9 E bOdhf stelsdz" 2 ¢ C
My stls o3J o dzO2 B dzd XOudy Blriz® dy@ ez Is|dg'd3s dglaf H fiplsis
d SBdetsdz’ ydetse jWJiCIlsdoedz MmMise, wC' Mmisy § sidziz
Hdzw f OMOYydtem! €Cdr f jtojojL jda .

¢ dz0dz' L ¥ yd cGdzsBOdz' dg7 hdzwrnd tsLeadlsélkz |
K ls! Isted dsHjdzZ' BGtec Odz' LLeCyd ¢ d ds@f de si-dsthgdstsc t
W s tc d3lz oLODEdzYL diE(te@EBigtisstclsz 9 SO’ dzOR, wW&"
| otetst j 2dnt5 CSlE S [ SHj dz/w daisty LeHE @iEjHidpodts®; mts dzH d
BsHjd [18].

I ¢f sH]j dz' tdels dzlp et 2 dzts totsL H ' dzWig s@ -lw
Iszted ° ¢ wdtf Odd) dzsOsdd 1B fdgdtayjom j L § dzdav .

C wdzls j ¢ td3®Y ‘| Bz@s,H | OB ts 9 ¢3t8 IsdhlsC | Oriiin. G datss -
HJ BigW j as'dv dz! (dfsidy fds O o iz tlzizy | LisjGdzdeMfdedO © dz' dzdzw
sztetss ) k¢ tc @9 dzvzdI&+ iy dalstch g daif tc § D dz¥izi08s Bsdz@;-9 dz
dmd, ftwslsy otdd dzj ded e QIEE5d2 dzd d3d * t6d H d

C MBBdzH d dzG ts 0 1QRSA3E Hizj dzp éd WCHAHIMGotOd CBdzzL *  Is
tedzlze s+ mMw o ‘ Hinded62H CRsdry Adtisdrdsd tze ¢ H ddridetsO dzj Y -
dzd 3 O L Cte] i3 §5d M @ADGNOWRJic s H tlisds o d L
tcOo dz' dadz¥ o5 R tsczH d dzC Iz

LEtO dzO o dBtOdZO T dzls Pe O dztizY didta gty tsli2s Is ts
I Odgs H zdgf s yOd®tseo OHY o Olsdmw o Y dllkw. uvOC
" dzzf Yy s ¢ OiplS iAcCidsirttnrteds it s to ts vzt I8=]C tc j KRR Ote ls O -
B3 dzlsOn, ftetslsjy HEM'  dajccroEz INGdplp T HE@ aDc dzts fi7 It
W'dz 2, e@d§EGCRC Isfz et H' dz' o .

wimdzgz® h ] SHAZO &sHjd stod Qizd dzOydzt o izPtx
M €O [ 19] . [difdzstielzddeldy ' ftalefzda P dzdzy ' o dz' Y dzts O
Zv e O 9 HBWM dizo Odedz’ Htedo Olsdedrs " dzlsj ctetsa C
sB' " CId ' dWtkOmMstezSIskztcd, f Otc ¢ 9 Odzls Oy dzd
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9 O0dzs Oy dzd 2 MlsOdzy' 2 ° HJjf s, Isdg'Blsdsts@dgj te dsIE
Cts’ WBsHjd' LOk Ldduyddn fitejojLjdd ¢ tsdt
BB dz' BBzdz HotsdBO dzj L Odzj ¥ dzgd d3d ' deW tc OMistclz € Is Iz te
tdzOls o dz  sMdzza d .

L OBk 1.1 fHftjHMisOodzj dzats M tsEtsHdz h dg
Bjtejy' LO ftoslswyd flss [ 31].

s OB dZd ¥ esls¥ ydz' Mis! odmMsCshoadHC Mdedr d&OG " Ml

[ " My stcO dzO lteslswy dz' Miss 1 z[ o
1 sdl0o? 37 900
2 wihyf Odg" W 3900
3 Cf sdg* W 3170
4 AtcOdzy ' W 3050
5 1 " &34 wud dz0 2 900
6 sktey' w 1 850
7 1" 9HJ dzdzO st 1360
8 wls Odz' w 1020
9 7 0 710 L OLBd o s oy
10 |doflste w 510 Cysd
11 |4 OkZH' oafy! CO 415 Loty 58500
12 ) jdz g w 330 20 600
13 v 029 Odz 320
14 |1 jdzdStsBtedls( 315
15 |1 sdzr h O 300
16 1 " HJ todzOdzH 160
17 1 stco j G W 110
18 Z9j2yot' w 105
19 [ Odg' W 60

1.2 sl PEs OBt o dHC M’ &jtejy’ dzO

ZzodHGC' Mdzd?2 L Odz' L dfdjustigfi?j Stdszme dedods deO digtshy ' =
@8 sk, §jtjo Oy dts Y JSIO) U SIS C s j F Uatsdkse Qc
' Hodh j dadaw hodHC o] off sdesh ' oM BB d3s ) dats
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hodHC Mdese s tekzrkz B jfige Ols'des” is‘ddstsdlS Jlis trds!
s@tsets tsLodlstsE L H' 2ffdeH sl dize dL, O WA | i@ Dak
W' dzOEgBsedzs d3' ydets' . z dteB S Hist® dasORig tcH Db dalzdaf
Isdzj tefiso istc'z tetsL o JIsC k2 h o FOG" fipdzdeO dzj Qdz" U d2dj i
HsotetsLodIlsClz hoadHGC Az -Mis@@xz] 2zdyddd B z-" s
H' o dzaddg@ed tshistcOdzj 2, WY IMse s’ wWaBx! Is'dzOdg’ ¥z Is t
tcjyHsLl oatsdzv s Is! L H' 2 Mgy ss@dzdj dgday dzP B 8 } dzj

rsmeo " H CtO® dz 1Or Hdes™ | otetsfd, sdlsOs
Yyjdedz L' heoduHStsMlswddd B dz hdd&sd L O 250 €d
Ctoj dgdzj dzd = o dfifpEfCrs "dg@eHT@Bls tc ©dzv = [ 20

c¢ o' HES, "m BRHTodzdylse 5 oidzdzCg Gz WetgiH
HsdzOte' ©. (¢ foyObkitseadas o0t Odals, dz0O2 yOMml
dZse s tekrbkz d2O dz' &2 wnr L LB "Odddd ttkzatsd3
M Cdsn LA 8 d2O0 NodHECBMWA HEts 140 (B LHC
|l nterCity+), 0O yoffsts * 90dzlsOydedr 5 L H'

VL HJWEdms 9dfOHCOR tjOdz' LOYy' ¥ hoduC' fMmd
fJtehjdlrkOf f jtejH BtecOdz LOYy' ‘¢ odMmMst sdd®-dHC
ftevdizC ., ({Md2OCMY stezrHy J dzadz? o dMmMsCtshoadH G Mmd
odMmMsEshodHe M HOMOYdm: €' Y8 LHd Mdz' H
stcOdz" , O dzO ‘" fMmdekze y' 2 BEZHEIS! MCtdzyj dzlstetso

1.2.1. the&pnHhTesdzyy § y' W

Liiso dets ' Mdez s Is! yYtslsdted Ctsdzyj flskz0Odz’ dad A
CshodHC' Mdesets tekzolz.

CS o HB®BS, fjthO o Mo'ls' odmsStshoadHC"
fsBzHtso OdzO 9 186 dz¢ @idefizpddd; fLsdff OBSE B8 §f sYOIs
Hdzlkzrk M jy' Odz desets f OMOYdtefm! Ctsets o dMmE
l s5dz0 BO' Cwdz'¥ (1435 d@BRB) d2O o  HAZ delz o
(1067 did3) . 1 Oftcso OHY J dedg? dzO u ' dz€ Odzefnj dz
fjtehjiOBjLjyj dd' zd)isd2d dasdfissC ezrz, M
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B' dz' h h dtets GH Qb idis,dg'H™" 0 Oldaslzy 20 BO2B Lkzlsdzs st
crsBBd2 ME EZOH HAY dO2B ' dh twtsLeoddlkzists™
M sH' 90dadzy " Hlseo JtocHddzd MY . o' s dz' ' LG telizty
tc dztHigachi, O KOWH 3 a ki Heavy I ndustries N
MwisCd idd g8 dad €' & jdzj Clstetsf s LH' & Mo ' Isk

[ Jtoiy'Odzt Odzfnj dz ‘MY oyd OO wasdz o " HSC toj d3dzj
Mgt &OC' MisteOdz , HJj § wded? ds® Ohgedin o] RO L Ok e
®jtedy” (tdfm. 1.10).

Il wimfodz " twj2¢ 00 MdMmlsj BO odmtsC sh o dH !
1435 Bz IsOCtsy o HtsCtoj dgdzj dzO o' H L OG Odz' dz
1668 dBX) .

Il " Hd3 dzdz’ MiIss Mdlszoy" § o At PEA IS L O @z
odMmMsSCshodHE Mdedr ®HBOG' MstcOdzj 2 ' Ij, Mt d
sdfz Tal go, 90etded wCdr &BOEIs' Hodmlste" 2
Csdz ° L ' Ldgtss hdeddess Ctsdz ° (1668 14

V CciBde " ddOOoudfipfs©@dg™ @ dHEC " fMdedr dBOc ' MistcOd
MlsOdzy'® ~ . ¢dzj © tWwH' odfOHS ® "7 Ctsdz °
osCL O 9.

[MeBdZde ' Mis+ * MY dzfzO¥ 8 'dz' dgJsttj H'eo s~ fMls O dzt
i1668 @B dzO0 L o dy@zdiglsodz” d2'wdea "* 11z435 1 dfmt
9 wmf Odz' ' ftedLdOyjdz 8" dz2 €d HdzWw o dMmsCsh
sOdzedz?" s’ LH'"® Talgo L tLMmMkzoadzeddzd ¢ tsdz' Md
fts ydr d d& wn ° LeadyO2dzedms §OMOydteMm:! ¢ dn

1.2.Q@dzykEitc! €O Ctsdayjfy' w
ANtcOdzykzL! €O Ctdzyjtfiy v odmsiCsshoadHC ' Mmdats
dzZsodr odMsSCshodHC' Mdzdr dBOG' MOdzj 2, W

Yydets® dBjtejy . ltod y! sz eoetsded ftodL dzOyJ dz
TeBsets MCWwOhE) (dMAatOdzy' ~ HAY odmsCho
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j Sl Zz OO Mwe @O o j dzdS' 2 yOfmlssls' ' LK
HESGC. JltesjClkzo Odzdgr MmdMisj 8 TGV o j dzsfw s
90d s datso' 2 & d&z2 ' L' heduHC' My 270 ¢Cd
Bjtedylz. v eojtjmdy 18BA dERRS BEZOd B HE deE de
] HOdd?2 YO t -gE'dH BSYE § &6 fig dalifsk B fydk ¢
fjdjdds fkdllks' ' a, o w¢dn fsydesO 56% dO
hodHS ' Mis!: tkaolk. U fi)fsEazp 5 iaRdz sI0azs P iizOz 2
HstesL ' & Yy yddid o AsOoGd M scslsdoam™y HE 2

1OLEY ydim' &0 fjthds kmf' 205, ktwn ftd
o dfMSCtsh o dHC " fdEszO diis ddg' .~ [Td@WV Ols dzO dzls d y dzts
Codz dzdz? ®dMBS N o d HIEK dnOEES JREIFO TG M DEW C © f
fted jSMYkzOOY' = d20 dsosLBEZHEGO Odzd R H' dz
& Lz yudzdR 2@ &b EsH [ 25] .

1.2.3. wkOd 2M' S0 ' d &jy' €O ¢
wsodz' 2! €O O dz' &3 y* €O Ctsdzyd fy' ¢ sdzw
dz' L dz yde@tf v 3¢ o, fJtod WwWC' 2 LH' 2MfMdz " s Mw
C' ' fMdedr H' dzWwdesC ' dBsHjteds L Oy v ' Mmdekz® yda
sts¥ e Odz LOYy' ~ hodHC Mdesets 2 odmMsCshod
I wlsOdz"° 8O 1" B yuddz dzO toj CO&MwEZ? Ha

‘st fpw Lk hOdO jCMf OOy 'w oadmsCshodHS!
H' e, O kOCKY ftdMmMSttejddn o0dksOyddn & L
sHdsets Mt UIE) L OO aAague € 0 Stsdyjfy' v &
sdf d: CwodwdlsHigt otsdzs ' H LoduoO2dedn 8 LH' o
tkhik (tedf. 1.19): Stdd HEGIiwbLsd@OLdyOY HE O
& d2 odmsCtshodHS MdsEs itdOR i olgf@ ON gz H TEC
(edf. 1.1¢).

1 jteh ' ftets] S Isdts Srushoatsderj Sdzday dzte 'd i O dz' L dzd Y dzts
LOf e sdzeso Odz' dz' d&3j y! S dd3 oyd dedds doclkzmlstsc
) jteh ' 1zf iZGdEsEDEls (99 it Glybkztg®dazs2 § to
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99 jHjdz o JEMfdzzoOkOy' ¥ o 1991 desaijujtd-9 9 8
z'' a2z (265 C€dR), dO wC' 2 WEkdSy' sdegz’ odmsC &

4! BétsHd dz i3 y' &' odmMmsEtsheoduC Mdz dz' d
Cy HdzWv 9 Odzls Oy detsc s toldA 28 Odzd ¥R S oz ‘M &
YydtejL Stk EZCdodkgokHi! MO alzdb j§ ¢ stz Mo d Mt
MOy dtem! CsEets tokzr iz,

] JBetOW " v 1" &Bd yudded I1sOC O, hts o jdzd ¢ (
oJdzds ' 2 o' HMIsOdz . tded L Ofyj dzj dzdzy fd dz' dzt
CshodHC Mde Y8 LH o 1" dy@mlg'dd j L 21 @ daf ts th
LOdz" L dedydzs’™ RBjtejy’ (42 Idfm. Cd3) 1° &3d uud
(6 &3 Myd o Mo s’ ). It ckMBEFLh gj B MyjL ¢
(117 ¢ &0O 1000 C s

] zOdz tesL o dlsSkz oadMmMtsCtsh odA ¢ Mads@dz' 'L ,0da
dzd?2 £ 1962 t., HjttjHBOYOs M stclzHy j deda? d
tcj slsdmMd dz0e, L tcORBo Odets™ 2O BOC Md BOdz' dzk

1 jteh O H' dwWdzC O HBBeyddzes® 122 Cd3 BkzdzO L H
H' adzdylsots teqjtSasydd dzgtlgpw flz1 5 € d&3 HEts o3 MIsO A dzt
16 ¢ 9 ' fwodz Miste dBOG' MistcOdz2 BEAEZO 99 ]
teLtcOrR B OdzZO dzO hoadHEC ' MIs? 250 Cd3/ esH °
sOydedms Yt LH' 8. [ ket dgdBcBOc Biglac®dad Lk
[ dilgd Of sdz' (2717 ° WUBizteld @z dpd duds Vv , T4 detisfladzy” W
ZzOdz 1 0 desoedrm 1 zf fitejHBOYjdet tclzrn 5 LH'

2 GGHdAdddB ftdd dZzOHdG L d@' " Odts™ MmdMmlsj d3d
dzd YW dzd € 5B tc is®df dzlz. ©etw ez tolzrn H Qfde |91 ddg Odms
st tj2MmMd §O0MOydm! Sda s’ LH" 8 WikOdykL !
ykzrr ¢’ MmMtstetsded y4y s LHO TGV, wC' tkaO
fted JtoetsmatSHYJ dedlz' Iskzdzj dztg OS¢ HNH OO LD/ @ to H
fodzcoddzk f slssCk MEZOH O Is! M jy' Odz dz' o C
Cso" ' 90dzsOydz Ooltsdidt ' dz' . 1 jtcj HBOYO' Is
Hseo jJHjJd HB 10 0Ot f§OMOydtm! Cdr 5  LH" ®
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1 od & dzOtHtistelp DH 3 b GdeV-R'MBZS W' ¢ B Csdzyd f y* -’
fsdz s €' LOdZ Lddy' . 1 0 Ctdz' wa L OGCOdz datsc
ydedr * NhoadHC Mdedr Hf OMOYydtem! Cdr B  LH' 9
v tcdts 3z thkzf' HSE 200 Cd3/ esmvcizBissdf s8B &
Cds/ esH [ 94] . Aj MOzt dBsyddeodd L OsHWwCd
sdfRemdol i noe [ 95].

1.3. tsLadlktsS hoadHC Mdsets toknlz

dbdzOdz" L. f jtemf jSIsde twLoadlsCk "NhodHC' W Mdatsa
ftcoj HINMs®o tkiseztsls™ [ 26] . 1 ' Hd3 yo' Is! mw, "

o' HiMklsdg MIs! yY' ' kS drn MlsteOIlsj ¢’ yYydzed = § dzOdz'
dZsets thkzrnlz.

r sy’ dz' dz2' mls! ' dgj sBr ' Hdz Mis! W sted3zo O dzda”
BOth tclzls' o 5 duHHdete® fplsIQdz®d =002 ttsy' L kte
Mls' 2 dzz j CMf &z OISOY' ¥ HJjdzdzdr H OMOY deMm! € dn
ftcjme, wC' bk hdts JCMif dzEOlskzeo Odzdmw HB I
hdzd?2 JIsOf ofttso OHY J dedz? o L& @O’ LD dz' dggdiEfj wc
My sdzkz yJ dzdzv .

LEtO dzZO HOo des Hted2dzgv d&zO S wsdzydfy' ¥ § OMC
O dijtedy' HJjdzdzedr hodHC Mdzedr KBOth tclzls' o
Cedzyjfy'° BRZO LOfEMES o woMmis' 2dzk j ¢ MY dzlz
BOwk O~ -MsOfc GO o1 ' F Y jstesofm?r € (2002 to. ) .

I sHOd hd2 tLodlS HJjddzdr §OMOYdteMm! €
B ytoj e tsdOdzt dzgdr hoadHC fmMdedr Jjdzj Sltetst 5° L
ftotsW' dz¢ LOdZ Ldedudv ] ZffLO dz OMBE HOREH tf & H
tcOH" M o, tesLGdZY HOd&ZdMW o Otc’ Odzlsd tohkzn tsds
LB ' dz hdlsd hodHCMIs30zalE Lo Mzisdd s dz® j Z @
dzts 3 tod " . l etstetsB dzWw dzOfyw Bsy d&zd o * Mmlis
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mMdMmilsj s e QOIS fedzizts ¢ sz L t§ oBGMbgrdel @71, 0Pendaling

ALSTOM [28]), O BOSCBY 'L fOMdedzedd3 dzO~ d d
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Ctsdz' ¥ LdgOydes B  dz2 hj. 1 jtejStsmd hfOdz, w¢C°
h jdedz' Coydets™ L tej2Ctsoadn dagdis@ CH 'odfCdEdJ@ A & Hs
Csots™ GCwdz' fsmMdzOB dzy dedgw C dzj d3 f tetsd3’ 3 dzd -
dz' sets f jtej o3 N J dzdzH sSto Gits] difddd @ets'datftdls QR ") '
Bdzjdz2' ) L bkbeotstjdzdew 3 s jtcj HEZ HOdzs™ H ' dzw
ftcd LdzOydz 2 Isj i3 jtcOlskzte® dsyj odCdzd ¢ Olsd
Liswegdzelsts® Ltsded, dzO wC' 2 oLdd¢k dzaj od¢ dz

CChts Cdzj 3 BSMdOBdzZj dz' 5 of' 2 a2 ', I
MC Odedz” SO twtsLIsWwedzj dedz?" o9 dded ¢ O° fBBOLHEBO Y
dzv izd MlsOdzz Ctsdz' ° o L tsdzOr L te' o dzt 9 Odzd dzd =
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10 cOdzr &3 adedm H' dzw dzC Orn § SL HHSO Iy UAs as'6 tsM d
9 ' H Ibjtlsw cOdz Blzo Odedz? . 1 ted dOISdME Odzdz” ¢
jdzj Cltcdydesets G Odz dzdzo Odgdz" o ddzd C O oz dz
LOOWLSE L ydd It fseojtende" ds CtsdalsOCIsded m
dzd € O s ff o8 gz Mddzd, dz2OftcOodzj dz@ o
M dzOHdz Ediiseod jSMfdzEOLOY'°™ 6 LOBjLYj U
HCBobksls' MW dzO H' " dz$ OF L tkrRitsd o j dzdS o C
cOlsdo dzse s G Odz Bzo Odadzy wjlz "lasLims o dp@zv d3@adf'dz

sOC' bdised jSMfdkOokOy' ' foktejBkoOdd §td
betsdbk. §td
) Ofis sz o Odzdzy -dAO ) dgtz i t§ EAsL to s dzfyls ez S y* ° B |

oBHdIS! HEt klsetstej dzdz?v o j dzd S dr § BSL Hdfo N tadD -~
sEtced toj2BC o' Hdesfdes Isj B j cOlskzted L OCtc' {f d
LHBSa )y dz¢g Mls'™ 2¢° Mmis! Cdz" . vl kZditso L O
Zdo O o OO ftodH d&zvw ' Is: MW dzO BjLMIsdEts9 " 2
odMmMkzeo O s MFrC y's’' Caocdamtz® tcj 2 Csotsets Mt f dzj

lted ftoesj Slskzo Odzdz' yYyd odBBSte’ Edise L OMmist
dzj dz# 2O L Odz' Ldedywr o §jthlkz yjtelz dzj sBR

Mddz Hdzv L OHOdedr Edtse jJ S dzkOlsOyY" . [ yd ¢
Nzlst BERIsd odL dzOyd d2@ Mddzd Zetsdkzkz o wj 2S¢t
"L MCdOHtseada k' ' Mk fLHteyd = Mmddz,

dzy ¥ d Is Issydz Mis! odL dzZOyg dedz?v "= Mls’" 2CsMmis’
hts LOBJ LY jiwkA IsekzrBlzj Lftfts” L H' o .

2. 5.2. Jla'"Hd Ibjtstjlsdydy §sdztsyj dzadzy
M 2Ctsmls® Ctsdz'
rdzw L OBJLY Jjyjdedz ftsLHBoydz 8° Mmls' 2C Mk
dzj sBn ' Hdz] o ¢ BdzOdzdz dzOMmislzf dedr EZdsse: 1)
fyd dzdf jdgij e " 2o Odzd Mddz s stk fjtej d3’ M j dade®
dzj fjtcjodhlzoaOdzd Mddz sfisttkz, its LOBJj LT j Yk
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utsBlsts fsLHBoydzw Mils'" 2¢ " Misy Ctsdz" ™ BEHJ
My " dz dzgj ¢ BLHBo Y dz f jOGegdds’ ' " jdapdzs kztejj? ®HEOIsld
ftiosCtsoLzoOdzdgy f " Hshoad tj2¢Cd s BfctOR.

1 jteh O ks @Atso y dgv MY DU s’ sigjn?jC & CAB)j L
YJ 20 o bz oadfOHCE, wWEChts ftokydO L HTSE
tcjodhkzoOlsd HsfkzmMsdd®ktscyg Sl sEitcy d3H B9 bad
o ddzdzO o dSCtsdzlzo Olsdfm: dgj to' o dz2' Mils! :

SITARCY

maxa f ey phe G, + p=SE), ¢é0 Q’ 2 25
2Lt PYoad P, S (2.25)

doad
L

Hip!lTf s degdz® fSLHBO Y dg" MddzO o' H  tolzy dats

P i leL f SH' dZpdE® ddFdzOE WSO fjtejHO' st W
kWE0O &0 ©j2C¢sok dedlsSk, €1/ &

b o' HMlsOdz o' 3 whw-dsf h f Odz! dzc b 6§ to ff dz® dzl t

pt‘Q‘S'l'tGISLg’ISH‘dszz,O fsLHBoa Yy dgv Isj B J tcOls z tc dzO
Ced ' Csdz" ") OBt O twj2¢ ok &' s (fted B

Wiinsyemsddd? st §jtjd "jdd "{§Odd
sHdz ‘' tj2¢set’ dedlsSCd), €1 ;

S TCj% Yy ‘dzs LOfOMmME &0 § L KEa P fls'

l jazdydded Htsfkmsddksets tsftstekz fjtej d3" M j dad
Cod'f, o' HdzjMj desets HES BHd *° tj2CBots’ o
ZOo jHjdz o IsOBdz. 2. 5.

ez O Ed3toa O (fsSLHBSGHAE Mis' RIEH niss d g dzIE
odfoOHCE, wehts MEdOds tsLHtsoydz Mdded k¢
LHBSoy dz2' d&3d MddzOd3d) dzi BLRHEIS! fjtcjodhkze O
h jdgdzs, WGCO LOBjLYjyksls: Mw tj2Ctse ddd MS t

B P g ey 57 MAX(P! 5 W05, ) 4655 [ ofi °Rs (2.26)

KLCDBtI
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Hj[rfgg'st:KL'l'HISUIZfrjlsq'%d? fsetddad? Bf' 6 tj2Cto !

3

Mm&w’ §dzj dede” &5 ( C1/ &) .

s OB d&Zd iy 5T LHs d dfQo Lo oo jiztc S dslz M j dzdz  dzj dzOo Odzls O |

sdf "fOdk ' ' u BOdkOK MW ¢ d
BOd&OMIs ' h Oc 6-6,5
BOkzOMIs M jBjdzj o
lted Hjtejo' wd m JBddlod 7,0
h ' a2 datsfyls
BOd&zOMmIs M jBj dzj o | 8-9
BOkzOMIs M jBjdzj o
fm JBjdzj od 1314
ltcd LOdz LsB Is ' dzt dztsfls”
BOd&zOMIs M jBjdaj o | 1516

l jlzdud iz L E@Eso 565 foetdhktets Sf stk §SLHE
Hshod t©j2¢d §t hdse' HdbkY MkzyOmdds Isd{f
HOdzed &5 j St jted ) dels Oz ded R HEsfd HY j dz' ) .

R,=824Q0 @ A, (2.27)

HJ o Ctddaf dz! dzd?2 dssdsd dels, Hted S dzOH Jj dzgd?2 HES G O3
fiydmdzs Bdzls' 8 dzO HOdesge €' dzy' tej 2 € d;
y-StsiWw' y' ‘fdzls Isjtelswya®P)f ZOHECd B toj 2y’
dpTCtsiW' y' " dals, wCed2 LOdziydIlst 9o 'fHe dRsRAMKIS

“lst fpw =AW, A5 0Hd=1465, {75
L, iHBaYddzO BjLMisdS Bt (dz' Is*, d;

RyiT ®J dzdyuddzO tsftstekz fsLHBoyde SRz fjtej d&3'

Co2 MisdSk, $1. | cRycOiMS soh b dPlyj tzgz? S d
MsdCtsodt Bods' 8 2O BHdSKBE S dy' tj2¢d ¢
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OB dZdUY s2 HBoy dav Y teMmisS Mis! okl dzO MCtc' § dzj dzdz
fjtejds hjdedzr § Hshod ©j2¢d 5 sShdss' o LOd

: Cp» r(Hdzw j| r(Hdv |
u C'totf dzj dzdaw !
/ 1840) , 1680) ,
g | Swa(fd PO 1130230'3 20,8 18,8
- L Okvcelko O - E{ ! :
o Simn (&8 MJjted| -
b nkod ) | = 8000 14,7 13,3
. SKL-14 (Atsfy . B 11500 21,2 19,2
- ] jdzHtesdz| =~ 13000 23,9 21,7
B )
o) wr3, sbi1 | D1 8320 15,3 13,9
- s115 = 9700 17,9 16,2
rd{ (Hjt., MjtwjHd
[kl esd o 2000 3,75 3,0
rf (Hjt dzts o * )
ftosldzetsd o (44 40005000 8,3 7,5
fted jyste” 184C(

2.5.3. 1ldLdOyjddy fsLHBeyd » Mddz kctsd

ZzOo Odzls Oy j dz@ ' ok desets o dcddzlz
Codhj bkesdl feoshd HSBok' ' MY fd LsLd
WCO dzjydls! &0 mMbky' & di 2 sfdese ', dpjioHz s ¢

Bso Odz' 2 (s dzgjbeOd d2 2 &' ©j2¢d) o Gt

Z3 Z3

\ A%

Y
{ ik desiCt L@ L S 59 O MO j BO blsottoj dedzg" betsdzz o' H
oBEE OCBYke Odzdz® S tdzj MO 2@ MiE jj WESk, ezl Ste 208jdy df Is ' H
0 jtoj WdediZ U o] to'j us'lsa;C Oaty dzd 7 j ff 5@ s b § 5y 2 &
Hiso y dg' 7 eDXdBG: dudijoda' d dz' R o d dz¢" TRy detsé s o d @
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sO0OC0O MnjdBO totsL cdz" HOZOMW B OG Ols dz@OH ezt Mk
Bsodr Edktse, Ctsdzd BOdzOMIsdzd?2 M Ote L d&3j toL dzd 2
Yy dzt dzgz B jIstsdedzz fF Hicj 2 Ctsolkz tsMdsokz BjL o

lted k' Ctd' M I tej2y’ odddcO0' ~° ofd
IsOls* ff tolzodstsdzts ffjicojtic’ Lz tj2¢Cd oddzed ¢ O8 Is!
ys¢, we¢' wsLd hjd dO shdses ' wj2¢d.

l1ted L OMisde@Hz o20ddisle 5 f totsdz’ ) desets MCte' § dzj dz
teslsk fitejte’" Ll twWj2¢d, dad o HBRZOO' Is! Mw
it SLf SH " dzjyddlzr tfididaiasee " H o dcecddez tj2¢d dzO ¢t
odL dz2Oydisd L O Wtttz dzts®

tf £=10° &, &X, (2.28)

HJJX'I'd313H|ZdZJ ftokzydetsfls® Ctsdz° © YL HBO Y d

pCifsLHBoYydZ o Haddzj dgdzw "  Hishod tj2¢d,
ztsy jdedz" , oS dzd S Odzj Ytcottetslstsdy f jtojte' LIz

[ BHEd fJtkzydtsmls® Ctdz' ' o {1RLHdEy=0s didsds A
L @ tstcdglz dz

34 M2
o, =0 Py (2.29)

X |h

Hy Toa " HiNlsOde &' 3 Mwdd "{fOod, d;

Hgl'f'.'fnlzdgotedzo fSLHBo Y d" Y BtemlsS ' M ' His,

C
dz ¢ )] (L ZOSBHd! MW L O ¥ stdkkdst
SIEBd. dis’ fn a5
05 G
kz ’ h-B  IzL
Ht"gq QSOS@h =t (2.30)
! -B Z1

HJOS@, T SL e d ¥ StefisC THO oM flsg thBH dzf
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SHd * m;z%%@%%)’. dzf [ IQJefdae H S0 Y dgv 3 Stefis S )

hf @z ssBESLH&ECDdE ddktsS, L dOSHJIl! w

o, g TEe 0, @, (2.31)

B

Hdr TfBSLHBoYd@" cttedL 5dsOd O X tkilse ' f

" Odzd (Ho' t6j2C o dz¢h%qﬁz®9§%m%‘%.®gmmq4dzd

HE_BHdzw 6 Ldzdn CtdfmbtezSy 2 Ctdz ' L O H
HYJjdet, ftetseo jHjdedms " H Cjt'[BlAdylsotdy ff tcsW

O, (TEBIW Y dals, o Cud v QLT Y[ thEDErOMNGHzdz. dR

051 CtsjW' y' “dals, wed2 fjtejosudl! §BLHES
BOd&zOMIs, o' Hdg Mjdzz HB BHd2 ‘' h{fOdzd, o {1
el 2C B’ dedlsCd;

Q19 jtelsds Odz dzjdzvdzO ovCRdjls Ofyjjtag H O Is! M 5dzgO
fjtej udz® HddzOds' Yydz®O MddzO L tesL tOREdS' & €t

W, TYBLHBEY ¥ ¥l fnls&;—@z%%)z,L &P tc T O Y sz,

Htseo " HGC tso d dddl] H@dgd>isldts o * Hdzdgd f 'z thi€ dbd jf wlzjj dzO
 dzv mCtc' -§dzj @dl,) wshl,} SO st HBLHBO YW ) Bt
dzj dzdzv o dL dzOyoOdzOmw dz0 MdzEle8]. ftetso j H | dzSE &

1 dzO Y joCzdzy * HOABgERts Yy dzO@ L dz02Isd L O W stz dztss

DC = h, % , (2.32)

Hjhio' HiNlsOdz o' H HAB] FB EBdodis toj BT ', .
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) ey f HMlsOdtseSd o Wsttdkdkz (2.32) o
COdz' dzj dzOo Odzls Oy J dzdzv L dz@y JSdsdgWt * dyz /* ddals zls © st
GOL Hdv {§ oo HHSoddds dsdgMs fDXe sh o d toj 26 d

10°h k2 . _ -ks&

DX = - aPe 2 sin(k, &), (2.33)

z

Hu,TodtelsdC Odz dzgd?2 BH Ed] 21 sk dzts islfydzets o d
ClsitdL O zd2S sodd3 B IssHEsSAdZ JBLR; L O Htse ' HETS

Jishmdzso © dzOkztcOdz' detscts dztsc Ot d W A3z ;

xTo' HiINsOdzr o' H M ftods zOH Odgdzy Mmddzd H

PiojtelsdS Odzt dzgfj dzO9 OdzlsOy § dedztf ®WfsH tc©® B dzgeh) O
LHBSo)y dz' Bets f jtojd3 Njdadgw t6j 2B8C 9 jtelsdS Odz' ¢
o' odegdd3 Mjtej Hde BHJ 2O yYdes @Bz, § . Bdz' Mdes sz dzC

sdz' H BOIsd OB B jOLABEQIs  of dz¥ Mse j L@\ jHdzdz"
tOrso0O0dzedr o' H biySd ftods dzOH Odzadzgy € tsdz' ) dat
dzj MO), DX O OL'dH O d3ddzed g f tcd o  H O d3dzd -

[ OCMMd &3O dz' d&z0 9 j dzd yd dz© (BB g ) dgOtsE s d3 MA

it L' 11 1,H dﬁax?,om%p—kfrﬁaqlsadz 29228B) .
I L
6y 2 » 10 &P * Gink)

oX =~ 0 N G S‘ﬂ %, (PC@ZC'Sin(’Z)):- > T 4 (2.34)

z z

1 ktcORkzo Odadz" A3 dzj to* o datXdyf te dasthdsy d de'ts L § 45 df ¢
dsets adeddzz tj2¢d (tedfm. 2. 220), ptsOf sH'
Ctsy BERH] dzgjtc’ adetsd3 tcdzdd3 fts Hiso y ddz .

1 028" dz M j pledOyjj delg®Isd &' Myl o Iktsdiz § jte

dzj dzdz" B bow .t 'lsosda@s 5 dzO a‘xj:ﬁqd%:(bdz' o' H Cdzj
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max(p! §=10° &, ®X (2.35)

2.5.4. 1 dLdzOyd dzdz? fsLHBoydz = Mddz kG
[ SLYBH' dzj 20 cOd &5 9 dz®@ MO, wCO §jtej
SHdE ttj2¢tsobk dedlsCbk, S1/d, L& Hdes [ 108]

]
Gne =i

HE-3 236

HILTHBaYddzO s LHO, .
1] Odzr &3 9 O M dzOG, €1, LWctStegasizg 1:08 ] L dzO~

N 2 _\y2
B =0a0°g0 & D Ve V) L100., 2, (2.37)
" & 29 L v

HIQTABRBOMO s’ LHO, Is ;

i -ZCdztsdz Stz °, d2O WS tsdlkz Y H' 2 fdgs  Is: fw

viifMiteiHndy L dOyjdd" fdssdsets stttk
2O H' v dzy' GcOdz? Bzo Odzdzv, 1/ s, SLEKEGORBO '

V[j - PdZIS@,X-i-QC@,O +Vi +Vrl (238)
sztsé-Qc
HJP,.TBOMO dsCtsdtslsde O, Is ;
QT HRBOMO krtdRtsets ME ZOHE, Is;
v., Vol dlstsdzd?2 f "t tckzrolkz (1/ 1) 9"  HfB9o ' HC
0 0dzdz ftod2?2 B dds Mg dstktc G sHEz) ' ©0ctdzO. 1 Od
LO Wtstedzz &z@080 (2. 47
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V, T syOls¢tso® hoadu¢' Ml Y8 LHO, & M, 1L

Vv, iC'  dzyjo0O hodHuHC Mis! Y8 LHO, o/ M, dO H

giftedMC ste dgdgy Mdidzd Iswy ' dadzv, 3/ M

giS W'y “dzls, hts eatcOnBoalz’ off dzdeo dzOM,
dzts’ Jjdzgjtes' T Y LHO, wedy ot dadde OS5 Hsdly
Hdzvtctsded m 94 dzd =0 O &4z oH dzv  OME@EPG4c - € d -~

B9 ddzO H ' dzw dzlLfL dz@3s Hizlzle 'OfigadzyL, © W tstc d3lz dzts

L 0@ g e Ve Vo) (2.39)
2@y (-b, +100- v ,)

Hip, if dsBHBO ¢Od &' o dzO@ fd dzQ GftusEaERoR, 1/ Is.
S HdY jCMstk dsct ¢ Od diszo Odade”

o] (2.40)

- Hdzw MmAzEyBtsoatsets ¢ Odz d3lz o Odzdew

b =05 ¢ (2.41)

Hjy TeSL BORE A 5o d?2 cOd & saded? CBjW" y'

Bl &5
_a$a+a$dz
u, =—2 @ 2.42
e [dzts-EQc ( )
AKe=nQecio dKemNeQeco (2.43)

H Jds,, 45,1 Mz BOtedz® Mmd O dzOIsd NS Odedz” € SdzZSH B
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ks sdiislsdoe O, 1 ;
Ni ¢ " adzt €' Mls! BMJ2 90ctsdz’ 9 k2 B8 LH",;
ngi¢" dz2 €' Mls!y ©MJj2 dslCtsiitslsdoaO o 5 LH';
e lge T M dzZO dzOIsdME Odedz? G Odz! d3' 9 dzgd s € BSdzts|
SO &zt tsdikslsdealz, 1 ;
Je L BOREZAdS o2 S W' y' ' dids Isj®REY HalDd

CesRfsLdy’ 2dzdr S dBHBES L dzZORtSHdI! Mw L O Wt

_036V+150

= , 2.44
Jew P +150 (2.49)

HVIiheodHC Mis! tkak Yt LHO, Cd&/ GtSH;
lted toj S jtcOIsdodzesdzsz ¢ Odz' gz o Odzdz', L de®-L ff T
~SHI! My L O Wtedidz dztse [ 112] :

]
e _"Isa:
tGG'O VT P (2.45)

HijL,THS9 3 ddz20 st sditslsde O, d3;

l 4i0d &dUd O G Ode 8 odets’ Mdded fted t6j Sy

Hdztsl J]1 L dzOmBHJIs! MW L O W isttdkz dzis®
Jlsd3:10-3c"q10- W)t dzts;rlo*c"md- W )Qy, (2.46)

Hiv Tfdlssdd? S & jd&jtkesesL O dO 8L Ml

& ko Ocdzdz fed2 GO’ k! fqw wW¢ HdW Sodshbsds
V - = 2354+ 0,0884 +0,00348/ 2 2.47)
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HVv-hodHC "  Mis! tkok Y LHO, GCdi/ GtSH.
VB'l'lsfr]dZISSdz,c{Q fdsdid? GQPRkOy @t Okzls ©QP § vtz

Hh f dzd € OF C sy didmdaG i j L TflssR 50," 2L dZOR t5H d Is

. 2
W, =6,87 +29,43+ 0,88(‘10 ®,0196/ 1-
0

(2.48)

VB'I'lsfr]dztsadzc{Q fdltsddd?2 G tc L Oo OdzlsOy j dats’
Ctsyjdedz * BjLMsdCtsea ' 2 CtdembtekzSy' ' ¢ tsdz

w_ = 687+ 589+ 0,255 + 0,016 7Y (2.49)

%

v ishdse dd? fdksdd? sf 't §OMOxydEh! ¢
Csyjdedzr ' BjLMdSBe ' 2 Ssdhstksy' ' Csd

7848+ 157( +0,00226Y 2
; .

w, = 6,87+ (2.50)

0)

L W Stdk @8 502 . 48 d2 d2v st
QT 200 Odzls O j dzgdz? dzO0 o' f)! o' HYftse ' HSCETH

255. 1 dLdzOyj dedz?" fsLHBoYd R Isj &Bf jtcOlk
Z4lsCOF BjLMsdSC Bt Cd
[ BLYGH' dj dz0 Isj B j tOked® Mdgd i/ b

BHd2 ‘° tj2Ctsots’ dedlsCd BjLMsdSsots’ §d Is'
P
ts[tgiszl'&, (2.51)
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Jted L& d2 sjdsfjwOkted t©j26(d

9 ' H dats i dats
yd deiznd 2@ dzO- sHdIs! MW

LO Wtstediz dzts® :

({=1CQEMF (2.52)
HJTUSj W y'°

dzls dz' dz2' 2 detse s ttsL h dto] tzdztc Ots j
ET &3 H z dz

ftokzy defglgBtz’ t1cj OB sL1T 10
Fifasho fjtejte tk ©ji2¢d, o

Dii Is j a3t j de@'Sdzjtac s Q&S d o' HdesMdets Isj &Y j Ok
MiHSOYXddzO ¢ dyjedms H' dWwdts¢, &, dO wCd

y' o jfME s 5 tod dzOCte' o Odzgdz'Dt, dz® il jdEOARIO * sd fif
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_10° aCE X OF
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HiTtsetsdzadzd?2 s " tc fLHBoYdz sz f jtoj o5 h j

Ndlk: o'H Idfkz ftesd yddo tj2¢tsedn MSte' f dzj
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t,f’f‘ i’%%o‘tj dz 9,4Xx14 | 7,6<14 77414 | 85X%14 | 10,414 | 9,66<14

v OB dzd yive RdzA 5k ¢ s dzlz

H dzw

fOMOy dtef)! CBets 6 O s&0

J st

Bsksdo® vy 8 kO yskdt' s5 o' fjdd +4 |f @ Of td de fie @ ¢f'S Ble
9 H 160 GCd3 esH HBB 0 Cdi3/ e6BH; wJ2¢d (665,
MOELOL s & S1 m| sJ1 n slflgts sqld?rédZd?WJ dzH t¢ A s
w . 1/ BB |54996,65 53863,05 57952,2 | 55675.25| 516953 | 50672,85
w1/ dsds 11300 | 8000 8320 9700 13000 | 11500
R, B 8009 6168 6464 7193 8650 7910
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[ d d2Od" yYdzO

9L O BSH ' W

CkisdBses M &OHE

¢ sdz

g4 St ff dzj dzdaW

MOBOC IS &

S1 m| sl n slll sl115 1 JjdzHte A s
u,, J10 15 11 12 13 16 15
Dx ., & 0,000093| 0,000096| 0,000085 | 0,000091 | 0,000103 | 0,000108
plly SV v/ & 1,4 1,1 1 1,2 1,7 1,6
tc
" ot iy Cv /| 27 27 27 27 27 27
T 5,5 5,5 5,5 55 5,5 5,5
G Odg W3
tc
. s 5 ¢1/ 38 3,8 3,8 3,8 3,8 3,8
rst““s, C1/ & 10,4 7.4 7.7 8,9 12 10,6
APy euapad B
by B 50 5 14,5 11,2 11,4 12,8 16,4 14,9
Bz o Odzdz’
a Py ¢ wsdp o fte
jCMistsj dzs g 17,3 14 14,2 15,6 19,2 17,7
BBz 9 O dzdz' ,
APpougal ©d
CkyfjtcOlsdo| 156 12,3 12,5 13,9 17,5 16
dz Bz 9 O dzdz'
ek €1/ & | 181 12,8 13,3 155 20,8 18.4
] 56 s dzdzd 2
f" Htsh o
tgj2¢d L 18,9 13,6 14,1 16,3 21,6 19,2
v 3 s stk
cos, S1/ &
1 0B j L4 jyj|l145<189 11,2<13,6] 11,4<14,1| 12,8<16,3| 16,4<21,6| 14,9<19,2
Htse Yy dz 57 17,3<18,9 14>13,6 | 14,2>14,1| 15,6<16,3| 19,2<21,6| 17,7<19,2
tcj2C¢ 80 t5° 15,6<18,9 12,3<13,6| 12,5<14,1| 13,9<16,3| 17,5<21,6| 16<19,2
1 OB j yJjfdzdzv | 7,83<14 | 6<14 6,16<14 | 6,91<14 | 8,86<14 | 8,05<14
Hso ) dz! 5 93414 | 7,6<14 76%14 | 84X14 | 10,414 | 9,56<14
fff‘ fS'EUC?OdZJ dz! 84Xx14 | 6,6<14 6,714 | 7,514 | 94514 | 86414

v OB dzd yive RdzA 6k ¢ s dzlz

H dzw

dzO

f OfOXLPWHP! Gsts ¢ & CHHR’ LitE Az ER

J st

Bslsdo O vya 8 IO ytslsdte! sn o' Mdzd A \f Oy O t dc d @ df'~ d3
9 H 160 Cd3 esH HBB 0 CdiB/ e6H; wJ2¢d (65,
_ #Cte'  dzj dzdzv
MOt OCIsj tc -
S1 m| sl n slll sl115 1 jdisde A s
8, 1/ @3B | 59206,7| 59477,1 | 6423055 | 61560,35| 56960,3 | 55773,4
U 1/ A3 11300 | 8000 8320 9700 13000 | 11500

88 1



[ cdscdPBLE ' &

S te' f dzj dzdaw

MOBOC IS &

s1 m s1 n| slkH sl 15 1 j dasdg A s
HQE, 1/ d3d3 8178 6304 6608 7376 8926 8142
u,, 10 14 11 11 12 15 14
Dx ., & 0,000098| 0,000101| 0,000089 | 0,000096 | 0,000108 | 0,000114
piy, S1/ B 1,4 1,1 1 1,2 1,6 1,6

tc
@omwz Cv /| 27 2.7 2.7 2.7 2.7 2.7
e . €1/l 55 5,5 55 55 5,5 5,5
G Odg W3
tc

@mmwf ¢v /| 38 3.8 3.8 3.8 3.8 3.8
ngﬁ, C1/ & 9,5 6,7 7 8,1 10,9 9,7
APy euapad B
fdzz )y B s s3] 13,6 10,5 10,7 12 15,2 14
BBz o O dzdz’ ,
APpougpa J B
jSMmstej detsaz| 164 13,3 13,5 14,8 18 16,8
i3z o O dzdz’ ,
APpgusgal B
CkyfjtOlsdo| 147 11,6 11,8 13,1 16,3 15,1
dz Bz 9 O dzdz'
[isfh €1/ &5 | 165 11,7 12,2 14,2 19 16.8
] 56 s dzdzd 2
f" Htsh o
tej2¢d 17,3 12,5 13 15 19,8 17,6
dz2v 3 5§ Stk
COR,di3 S/
1 0B LY yjl|l3,6<17,3 10,5<12,5 10,7<13 12<15 | 15,2<19,8| 14<17,6
Hso Yy dz! t5° 16,4<17,3 13,3>12,5| 13,5513 | 14,8<15 | 18<19,8 | 16,8<17,6
tcj2Ctsots’ 14,7<17,3 11,6<12,5| 11,8<13 | 13,1<15 | 16,3<19,8| 15,1<17,6
1 OB j wiAfizgv y j | 8,16<14 | 6,3<14 6,42<14 7,2<14 9,12<14 | 8,4<4
Hseo y dz' 5° 98414 | 7,9%14 8,1<14 8,8%14 | 10,&14 | 10,14
tcj 2CHsOdz dz
"G g 88X14 | 6,96<14 | 7,0814 | 7,86<14 | 9,7814 | 9,06<14
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[ d d2Od" yYdzO

9L O BSH ' W

CkisdBses M &OHE

¢ sdz

v OB dzd yive RdzA 7k ¢ s dzkz

H dzw

dzO

fOMOy M ¢ s€&d T M &OH GOl

J st

Bslsdo® vyu 8 IO ysldt! sp o' fdzd A f O O td ds e @ df'n Bz
9 H 140 GCd3 e6sH HBS 0 Cdig/ eBH; wj2¢d (65,
. g Cto'  dzj dzdz¥
MmOLOLIs] 16 S1 mi sl n| sl}l sl 15 1] jdzH ¢ A s
8, 1/ &3 | 54996,65| 53863,05| 57952,2 | 55675,25| 51695,3 | 50672,85
ST AN o1 11300 8000 8320 9700 13000 | 11500
N, 1/ Bd3 | 8009 6168 6464 7193 8650 7910
u,, J10 15 11 12 13 16 15
Dx ., & 0,000089 | 0,000091| 0,000080| 0,000086 | 0,000098 | 0,000103
ply S/ B 1,3 1 1 1,1 1,6 1,5
tc
td;]omdgz, Cv/ 21 2.1 2,1 2,1 2,1 2,1
TR S Y | 4.1 4.1 41 4,1 4,1
G Odzg W3
tc
td:ommg’ ¢ 3,7 3,7 3,7 3,7 3,7 3,7
tef‘s, v/ & 10,4 7,4 7,7 8,9 12 10,6
4Py gusy el ©d
fzzy B 5o sag 13,8 10,5 10,8 12,1 15,7 14,2
i3z o O dzdz’ ,
APpeugad 6 d
jSCMistej dets 3 15,8 12,5 12,8 14,1 17,7 16,2
Bz o Odzdz’
APpgusgald B
CkfjtOlsds 15,4 12,1 12,4 13,7 17,3 15,8
dz Bk o O dzdz'
ik ¢v /7 &8 181 12,8 13,3 15,5 20,8 18,4
] s¢ tsdzdzd 2
f"  Htsh o' fto
t6j2¢d L k| 189 13,6 14,1 16,3 21,6 19,2
v 3 sfstlz
HC @R, €1/ d
1084 LY jyjl| 138<18,9]10,5<13,6/ 10,8<14,1| 12,1<16,3| 15,7<21,6| 14,2<19,2
Hiso y dz! &5 15,8<18,9( 12,5<13,6| 12,8<14,1| 14,1<16,3| 17,7<21,6] 16,2<19,2
tcj2C 5o ts’ 15,4<18,9( 12,1<13,6| 12,4<14,1| 13,7<16,3| 17,3<21,6| 15,8<19,2
1084 LY dud
Hitso ) dz' 5°
6] 210 50 d dzf 745<14 | 57<14 | 583<l4 | 6,5<l4 8,5<14 | 7,66<4
h ' Is¢ d
8,5%x14 | 6,8<14 | 6,914 | 7,614 9,6<14 | 8,7414
8,3x14 | 6,514 | 6,7<14 7,4<14 9,314 | 8,514
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v OB dzd yive RdzA 8z e s dzztc M ¥ s ©OMPB JL HO dGOMtsH

1600

Is,

J st

Bslsdo O vyu 8 O ysld! o o' fded =4 \f @y Of td ds e @ df'S Lz
9 H 140 GCd3 e6sH HBS 0 Cdig/ eBH; wj2¢d (65,
. #Ctc' f dzj dzdzw
C
MOEOLIs] & SJ1 m| s inim sl 1}l sl 15 1 jdzHtd A sy
4, 1/ &3 | 59206,7 | 59477,1 | 64230,55 | 61560,35| 56960,3 | 557734
é, o L/ BB | 11300 | 8000 8320 9700 13000 | 11500
“25 1/ B3 8178 6304 6608 7376 8926 8142
u,, J§10 14 11 11 12 15 14
x . & 0,000093| 0,000096| 0,000084 | 0,000091 | 0,000103| 0,000108
L, C1/ B 1,3 1,1 0,9 1,1 1,5 1,5
tc
tdc”omm, SV /| 21 2,1 2,1 2,1 2,1 2,1
e C /| 41 4,1 4,1 4,1 4,1 4,1
¢ Odg W3
tc
td;omﬁsg, 1 3,7 3,7 3,7 3,7 3,7 3,7
n;t“”S, C1/ &3 9,5 6,7 7 8,1 10,9 9,7
Ppouggad 860
ek y B 50 5dg| 129 9,9 10 11,3 14,5 13,3
Bz o Odzdz’
APpcupa U1
jCMistej dzts B 14,9 11,9 12 13,3 16,5 15,3
d3lr O dzdz’
dPpcusgal tod
CbyjteOds| 145 11,5 11,6 12,9 16,1 14,9
dz' sk o O dzdz’
Iisk ev/ & | 165 11,7 12,2 14,2 19 16,8
1 56 s dzdzd 2
f* " Hish o'
tej2¢d 17,3 12,5 13 15 19,8 17,6
2k sf stk
con, ¢1/ &
10BJ L J ujll2,9<17,3 9,9<12,5| 10<13 11,3<15 | 14,5<19,8] 13,3<17,6
Htse y dz' t5° |14,9<17,3 11,9<125] 12<13 13,3<15 | 16,5<19,8] 15,3<17,6
t6j 2C 505 |14,5<17,3 11,5<12,5| 11,6<13 | 12,9<15 | 16,1<19,8 | 14,9<17,6
108BjLYjyd| 7,714 | 594 6<14 6,78<l4 | 8,7<14 | 7,98<14
Hiso ) dz t5° 8,0<14 | 7,<14 7,2<14 79514 | 9,%14 | 9,1&14
j - ! Oz
:]Gf‘ i Q?Odz dz 8,7<14 | 6,%<14 | 69614 | 7,7414 | 9,66<14 | 8,9414
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[ d d2Od" yYdzO

OoLO ddsH' W tkatsdktsets MCd&zZOHE * Ctdz ° dzO

LteO% " ¢d
i Ydds o
edfy. i 229.2 4

LOdzj J detsfls’ fdziLoi'sie ) fdf A dzle @Oll® g
9 jHjdadz" s ' LHO O CtdefplstelzC Y

S Bnax

@1840
81680

m1840

tdm.

™~
o

—
o o

0,4
3

his/ G ds,
his/ G ds,

his/ G ds,

et AN i

X

S Bnin sl il sl 15 1 J dzH te s d& ts ) ) dzt

ssdhistezS y' v MSte' § dzj dzdzv
1 1ML BB/OC B Hs,/ C4H5 0 QLIAML 8UAM@/ & tsH ,C o3} 5 ®A
9 0" 1Bd/0C tBHs,/ C415 0 (L 1L 6B@/ & tsH ,S dR 5 A0

9 OM1B®B/OE BHs,/ SHE0 MO C g/ ¢S5H, 2500

r*ud keod® yd Mmddzd f§td Mmdzkzysse

VLG Odgv ¥ YO

S Bnax

B1840 hls/ Cds,
B1680 hls/ Cd,

m1840 hls/ € ds,

tdm.
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S Bnin sl 1kl sl 15 1 jdzHtesdr s d
sdmlstezCy' v MCte' § dzj dadzw
1 1W1G6d8/ 0¢ tHls, / C4dS, 0 0llsl ™1 854de/ chtds/, S dd, 5 090K

9 0m168d3/ 0c td'Hls / C4dp, 0 01 101 6S8d9/ chtdsH/, ¢ dg, 5 010:

9 0m1C6d§/ OG thHs / $2d5,0 09 0s C B/ GtsH, 2500

M ud IejCdsdsizy de Ao’ deglz of Qadddz’ § Cofrfdsdals © >
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S Bnax S Bnin sl il sl115 l jdzHtesdetsmmdz
ssdzmistez Sy v MCte f dzj dzdzw
1840 his/Cd5, 110Cc3/ cBHGE8®509/AC B, 110 Co
w1840 NiIs/ €d3, 90 Cd3/ cBHGE8 A5/ Isdz, 90 ¢ d3/
1840 hils/Cdg, 110 Cd3 WIs6i80 2519/06dg, 110 Coc
m1840 hiIs/ Cd3, 90 Cd3 cBHE 8 R509/ Isdz, 90 ¢ d3/

tdm. 2.26. ' yd kEZcOdws yd Mddzd ftd tjsbkzfjtcoOl

S Bnax S Bnin sl il sl 15 1l JdzHtesdztsmd

ssdflsteCy' v WSt f dzj dzdz”
@1840 hiIs/ € o3, 160 Cdi3/ cMaAEB8Q60B/ B, 160 ¢

W1840 his/Cd3, 140 S/ c@MAHSOB60OB/ Bds, 140 ¢C

tdm. 2.27. 1" eyd keOdvweyd Mddd fted Mozyssets
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rddz0ds ydzO oL O dBsH' W koisdses MCdEOHE ' Ssd °  d&o
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17,7
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[EnN
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[N
SN
\

LEOdY s YO fd dzC
T =
N (o)}

[ERN
o
\

(o)
|

S Bnax S Bnin sl sl 15 l jdzHtesdetsmmdz
ssdemistezCy' v MCte" f dzj dadew

1840 his/Gd5, 160 Cd3/ csM,68®BOMI/ACd, 160 ¢

w1840 NMiIs/ Cd3, 140 Cds/ csWM168®O00Is/Istd3, 140 ¢

tdm. 2.28. ' 5ud kcOdz* ep Ozizzd §fOuddD » JdStehf)s € jsdats

S Bnax S Bnin sl i sl115 ]l JdzHtesdxk smd
stsdzmlstezC y' v MCte' § dzj dzdzW

1840 his/Cd3, 160 S/ GtsML68®O0IS/AC A, 160 ¢

w1840 hiIs/ Cd3, 140 Cd3/ csML68®OM0IsASCd3, 140 ¢

tdfm. 2.29. r'¥yd kEcOd"¥®yd Mmddd ftd tjczfj!t
fs5 LHO
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2.5.6. ¢dzOdz' L tojLlzdz IsOIs'" 9 L tcORlzdC " o
fted2dgwIsdnrn Ctdhstezéy' 2 ¢ sd

10 tshdzses ' f(teso j HJ dzd O dsoLdids@~ HAfdif s 1\p deistsir

h jdedgW EZcOdgws ydea Mmddz, w¢' Whtodklkzsls! o j dzd

mMddzd fted k' o0dsOy dzsets 8 LHO BOMEBE 4

9%

0)

8%

47%
o1 B2 @3

o)
t d fkdetsiCu §2'. 8300° H dzsh j dzdzy W stc il dzy d B ¢ @ bzth© g tzlz ) f tzlz H 65 1
ZOHC o ' 2 CdfstlkCy' ' Sod 5 L@ j@Ciod Gdzdan S &Y O
1840 hKA%d: My e so shkzi §Od jKE b ©wgikizs &) jcil W0 C
Ckf jteOlsdo datsdslz 7 )@ dzO dslz b @ dathzts Movyj M€ dtfes © e d'q ozt | figgf dzO ;
fj©OktEdO fddo

95 1



I 203" ydzO oL O ditsH ' v wkatsdktsets M dzOHE * Ctsdz' ° dgO

CS odHdes L tdfp 2. 30 ftsLHBSoydaW ke Odgv s
BO' daj L &zOUded?2 of dzdeo O VY sStdszoe Odzdzv o j dzc
ftoesyj dzlsdzsdsz My " 99" Hdztsh j dzdz' f t6d BLjdeQ=" tsHHE]
o &j W& 5

]l sSLHBo Y dz GcOdz' 3" oz’ MmMddzd o B  dZ P ' 2
ydded MkzkOtdets’ §oLHBoyd 87 Mddd bketsdk IscC
hodHS M tikRnkl 8)sOBldetsWj.ddsdzj My o9 Hdzsh
Me@edzts” L HBoyde 8 Mddd ketsdz L Odjydls:
5O HEeMisdEO' 028 ' o d8cH, ML ot At j wamas d
90dzdz . 10 o jdzdyddze fsLHBoayde & GG0Odzr BB 9 (
9 Odzdz’ o L dzOydz 20 yigle'tc? b dadf oot Offds.L HIsted tolz
‘'L heodHCsmMiswdRd 110 S/ ¢tsH, 90 S &/ csH IsC
fted LOMssmizo Odzdz t©j Sk jtcOsdo descts ¢ Odz Bl
Cj2C o’ Cid2. 10)s08"E PREASH ' HY EOHSGa (2 H
CdemlstkzCy' ° CStd ’ L jfstOdd kS zOH O dzdzw
2.31 ftedosHdl! MY cwOW' C L Odjydsmls' Mk ds
CjCbkyfjtcOlsdodztdis cOd dszo Odzdz' o' H ko ddlz s

25

20

15

10 |

Mo3noBXHA yraHA4Ya cuna, kH

0 2 4 6 8 10 12 14

Yxun, %o
—KB max Kb nim ——KI1MM-1 KMrn-5 =—rMengpon —®occno

{ d Mk dzsit) @dzj3yldzs fls' firdsCuodisds 5@ bkEOdwvy ys' fddd
COd dkzo Odzdz
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CS odHdts L ctOW' €O fsLHBoydw Mils' 2C° Mk
ydesets s LHO BOMssE 4500 s L headHGC' fMmis!
Ctsydz 2 L twsLedzvdzlsdr §triefglsiczCy' 2 tj2C 0

1 028" &z hd2 ofdzde dzO W sted3dzeo Odzdzv o j dzd yd
yts® MmMddzd ot dzde O fsLHBoydaw Isj B j tcOls Iz to dal
Yy' % o' H dzp@za@Pdef L B dzd Isj BYJjeOblzed ] -
Cto' §f dzj dzgdzv SO § SwERiss )y aldr sdzO ¥ ts5 Je IFIDITH S M o

10 Bhdese ' GlstedBZzOdzedr tjLEZdz ISOIs® 9 tetsL t6C
LicsBdlsd OdzOdz' L. twBlsd "  HE ZOHSC SOt SO ¢
tcORBd EC &zOH Odzdzw h f Odds /1804 (.78 B/ 28 'L A 6dBDM Is

fsCOL ded € O3] : LA dzO LOBJ LY jyd desflsf Ofjas - H t

dts® tejh sCd fted L& d SCsdhsekzCy ~ SCsd
ojzdudded foctddsct Stttk t/REsd st dgdglsS ¢
stekCy' = Swsd 0 kO jfvted hfOd L& dd H' ¥

1ddi3O0r 6 Odz &3z o Oditig? g, MjdEzmyleisjodatsizizie ] C 2 j cOIsd

Dl ¢ ¢ e

OO L f i’ o davedpgvs j aci@Us@ g H 510 sdv ' Lt
Mdztse € d :

fsLHBoYdY Mis' 2¢"' Mls! tj2¢ o’ Cwd °

ftocd tokzfm' o00dzsOy dzsets fts' LHO d3OMssE 4500
o Y dBO~ G Odz' d3dlzo Odadz" dz0 ' zFdfz MO § %O B3@
fstc aodgvdets L ' HC ZOHSC S BE CdelsteclzCy' “ 8 €

-9 jdzdyuddz0 et dadesets Btttk w©j28sodn
1840h Is/ € d3 Hts 1680 hils/ Cdg Ldgjde"2° s mw o
81 9%;

-Mzd3Otcdz H' 8y ftsLHBoHdstsHd @, B fitzdls iz
Gddzz ' G Odzt dzszo Odzdzw ) 4§ ted MmdzizEze @ B9tk tc ig O ¢
o0dzsOydzgdr B LH"©® 90dzSOp @Bcts i wWH TdJ B
fsetsdedese s S stelz, hts LOBjLY jykze s mMwv MmCte'
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I 203" ydzO oL O ditsH ' v wkatsdktsets M dzOHE * Ctsdz' ° dgO

WectsL gz dzzls' o ttLtcORkzd On. 1 SLHBo Y dW Ml
YJ 20 ftcd "  HCZOHSCBe ' 2 CtdmlstezCy' ~ toj 2CC
mMddzdzw &5 L OIsdMEC Odzgdzy Cdzj &3 SO BJL " HEC dZOHC T
sl ftod k' H8MOoOWPiROHses1600 Is "L Moo
ftcd JjSMistcj desdgz ¢ OR!leglz o Odzdz' (lsOBdz. 2. 15

v OB dzd Yyl RsYj9dzlsdz©@ L OB j L jyddg Mis! fLHBo Y dz t

P EOREL L K G deistedza@ e
tinqemstzty
Vdise d Ml§ ¢ Odz! ¢ td2¢B9 " MCte' f dzj dzdg]
o Odz
sl msJt n s}t sl 5|1 jdzH A ST
(f5t©O hfOdk 1840 hils/ ¢
] totsy g dals| fozkz )y B| 131 127 | 1284 | 129 131 130
BJLUJ W jcmlsy 122 115 | 116,3 | 119 124 121
fSLHBO Y
Mis' 2¢smiLd CE o | 259 | 7518 | 834 | 963 | 906
o 5 Csq Isd dad
1 totsy j dzls| foziz y B 149 162 161 156 143 148
BJLUJ W jcmlsy 143 155 | 154,5 | 149 136 142
fSLHBO Y
s 2 C sl
" O dz dz,s’t‘;ééfgb 121 | 133 | 1321 | 127 114 119
s¢d, ¢
(f5tO hfOdk 1680 hils/ ¢
1 totsy g dzls| fozz ) B 129 126 128 129 130 128
BiLfdwdljemsy 120 113 115 117 122 119
fSLHBO ) ——
Ml 2C¢smlted ST g6 | g5, | 70 79 924 | 858
o ts Csq Isdo dg
] totsy g dzls| fozlz ) B| 148 161 160 154 141 146
BJdLUJ W jemsy 140 153 152 147 134 139
fSLHEBO Y
s 2 ¢ sl
b O dz dzs>mé§§gb 116 128 128 122 109 114
s¢d, ¢

-odded C O yo ftekzydzO ftsLHBOydw toj OCy' w ¢
BJLY HECEZOHSECBBO " 2 CtdhsiczCy" ™ tj2¢tot’ Cf
¥diem: Csets P CHASH dzw dzzsdr S tsdhistez¢ y* v

98 1



[ cdscdPBLE ' &

jisteOddd EZSCd&ZOHSCd hfOdz 1840 hf/ Cdg ° 1680
s stckz fjtej 3 N jdedz? hf OdAI8)p L Hisoy Ctsdz ° (s
-dzg02 6" teh ' bkd@isced HdzW tj2Ctseadr dedltsC ¢
Mlso stefyw Ise j CMistej 3ZOdz! dzgdrn Ed@Zso On fted MEzd
s ts dzOo Odzls Oy § dzdzv , Isj B j tOlskztcdzedn Md dz

ftesd3 ydagj tej2Ctsej ML tcdeff dzg dzelzsMis P 2 3 1
fsLHBSey dz8 Mls' 2C° Mls! € sde'lz’y dad disfd As Od3'Isfj w3y o ,te
Md&zO3d H"  elsy cOdz &3 oadz? Mmddzd fted JSMistey
oJdzdC s Ocetsodrn 90dZsOydzdr 8 LH" &8 yd f Ofm
Cd3/ GtsH;

-Ld2Oyded?2 o fdzde dzO o j dzdyddzz tetsL f SH ' dzj o
Erddsdz ® dO wWCtdklkz ftseotsHdIls! Mw ¢ Odz dzlz o Odz
fs5" LHO 90cetss 4500 s dzO EZrddz 10 a YBLHB
Y 20 fted Stsyde 2 L twsLedzvWHEZzo Odz 2 € tsdzefmistel
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