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tsls ¢ dztsdzj dzd J sy dets € ZzO YO dz! dzts 2 woLr ., mdgj f



10

dzj 5§ Isd BOdz' das ciffstctffistindzgs s ez § dei @it j to i) d ts dzdz"
-f sz yj dzf o ff Jo j
4. 1 sdzlz yJ dzr OdzOdzd Isd yd MSdd or" tcOy J dzd W Is B ¥ 5 ek
ftesf 2M¢ O yJ dzd ) L OHOYJ MmMtse d3j MisdztsG s
SHdotcj i3 dzdesets FERdEOERZOGENY dtfts, dub F M de |
sB dzOMis+ dzj sftcj HJ dzj dedzetsisd tsyj dz d dzO< dzts dzO
[ sMisse j cdztsMmis! 8] 1 lisdidHs jOfptisjoyd @ OJ smw S tstetej € Lk
BOIsj BOIsd yd MS d A dB3d SsH SO d MmMtslke jlsmMlseadj d3 tejL
ttOMmyjlstseo, ydmdzj dedetsets BsH j dzdtetso Odedw d dzOIs Iz te dats
vgttejlsdud MEow d ftOClsdyujdimion] s da@ufariipin.sist
LOC dzs y®j ISffyvdzlz ygetslazr = O dzOdzd Isd ud M d = o T tda@Dyin)frpeddwis-
Hd MY jemdy O Pilidesctseo N dJosS s sdzsmdzse s Mdc dz0OdzO o
& dzs yov HddMmyjemds ©tyjdSd dOC ddazbEni]ite fpd) alsi
dztsy dzts? btejotsed d sz dijedzd | flajd & ddky i G
1teOCIsdyd ME OV L dzOyd dgtm l4e © B Is @ O digtfzg @zgf Is fj oz' dets 4
Odze stodiisfigiigtc 2 Miseo § tsB dzOtelzy j dzedw Mde dzOdzO ) ©H dztso
f Otc O BJCIesdSgpate” dzd O tctsde@ss B § GededztizO'IsAr @ dz<ifif'c dz0O dzts o
tdLlzdz OIr HdMMJtelsOydesddzse s dMmMmdzy His9 Odzd W
-f tod tcOL tcOB SIs ¢ g o3t Heltsdz jtc?0 dgdigr tc OBdSte s € s if ts dzts iy dz'
Hi OB stcsoses HJOY OL sdzO-va uvte@BBE O~ wY [sSt ¢u dzd
-fted tihjddd ¢@EOEJQdRt txB dZOtlzY j ddvY " Jst
Mo jtcaBtsdz h 152 BOL 52, Ctsejtej dalsdz" d3 dzOSC s dzj dzd §
tsyd dzd o Oded j dp txfor of Cdr@dgjelsef W = H A MY j ted sdzdz’ = ( i@l O
dbftesBOYdw tcOBBIST .
tdLlzdz O, dLAsyjddz J © HdMMJlsOydd, B8B' d
CtodeW § 64 dzyd W = :
1. 2020 Systems of signals generating and processing in the field of on board communicati
(SOSG 2020 . [ BMCo 0O, [BPur, 2020 c.
2. 2020 Systems of Signal Synchronization, Generating and Processing in Telecommunicati
(SYNCHROINFO 2020)g. ¢4 9 j s dzsc tsfigfimd 2 fp @ Q9w B3 d v
3. 2021 Systems of signals generating and processing in the field of on board communicatic
(SOSG 202),¢. [ BMCo O, 1fiB4urR, 202
4. 2021 Systems of Signal Synchronization, Generating and Processing in Telecommunicatic
(SYNCHROINFO 202),c4 9 j Is dzsc tsfigfipq 2 ) & O & [BELE].W
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lzedzd S Oydd tojLbkzdz sOIstse .
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dzd ydes MtsdmM¢ Olsj dzj 3.

dtlstczCIskztc® tOBKSIST .

rdfdlkiouydy Mmsmistsdls d e Oa & jj wizpsdegjvdad O jods ftafjfiss ©
SHdzse s f tcd dzfsh detdznf dzOW  y Qisfds ¢ 1frPdoe @zdizef 3 @2O© d30h d dzts f C
fMtsH j tcO7tEY Mz dzSls® B Wd yn f dfdnlssStc Ols Ztor  4Bde@dsdsid dgts af @ dzdL 2 .

atstslse jIsfMisadj §OMftstelskz MY j ydoOdz detsfmisd .

l totso § HJ dedets jd M@ azls 8 5B Gdzd J M hftzhis s & Qbzd jif .
Oz stcdlsdiseo tsBteOBtsSISCd tWOHJdBMJ G dzO dzts 9 , ts syl " dpd @'
ftosntsyHjdedd yYjtejL tOL dzd yée H fif taLHB O B tisG T fOts iy Is ds
ttOH s CHR] Wwifflstes?2 Mise d MdMmisj i3, tBJMfJuds Ot d
B fidsitgl 2 Mise d W d dtfotisdisHftOififldsdcdsn© iR ]34 § @ade'd dzts f 5 dizd ¢
udmdzj Mmdfmisj " d EkMbtes2Mise © IsjdzjodhHj dedv

l sdztsy jazddes i d3" § dz0 L OM dIskz.

Lrdmyjtemdsdadz § dM&OxJdzdw W OL 1RO oz diz]iedriAaiis) oo
Cstotej dzv ydd ByjdesS L OHjteYSd d& Bjndes@0O" jROfiyls sfig
Hdzd Isj dz! detsfylsd Mdcec dzOdzO, Hted {Istsdz YOHMIEx @ EwEQijd
Mistej d3dIs* Mw ¢ MmMstslse jIsMisoks h j Bz L dOyjdeds fted ts

2./ yjdzdoOdzdj §OwOdBjlstese W OLBBEOR]Yzkdtss O
syjdzdo Ocdzd j d&5 dzOSC dztsdz® H MY j e d ts dzdztf 5L D BieeBg e 14w f i
s tyJdSd LOHJte)  dt du sy Afipls tds@ipts ¢ =4 s Heagys) Gizynj toiz$ 1.
2.4 ©OL0O fted [wz orhj 16 HI, yYybt 1 Codo Odzj dzlsd
ftcd LOHOdMdSHE Ztetsodzy ws  ty,j detsC.

3.1t OL tcOB 5ls Odzdz" 2 O dzG ts taydj sz o @dsd Vo34 if ROy s tists o
sB dzOtclzy jdzedwY o EkEfdztse dw R  HYdEn o) cedydgjSslizdd & fs todsty ds Ot
fesfkmMcO yjdd stdij Uik o 166 Ol deegasicls sd
9" detcf BLWALIO 9 YOMmisd tistelfifidizfity /@ tzdztizgs o | toysdzts 2zt
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Istcj o 50§ 4 McOodzj dedé f OdzctstedlsdiBsds B dzZOtclzy § dad
dMmS¢ O 4 ded 2 .

4uvMstes?2Mises B dZ2OlzZY § dzdw h dtets§ 5 sashtstinedzasjctsls d
syj ded o @@y Pdg' dzts?2 W OL'", L OH ] b & dizDd daRO ) tizts eets & M 4
nOtcOCIsjtedMmisdCd & OdzOdz@,d34tg JsO dzd Ly en@afdsty jdz' s G RV W |
9 Slsdzdud) Gisf TiLootyjdiylsidy Qdz! dztsd3 BOMh IsOB§ 9o te d3f d
Hdzd Isj dz! detsfis ! & dzteifis] 2H ) O OHE X H BT f Sls jotoWwCdgfyJ M
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1 utso BiMjlsds B dzOtclz y 4 dztf ) J fipd & @R OdzJ Istc s o
1.1 [ fdetse r sy jfd@ieoCOkEdste ts o ffdsclsdg@idr@ © dz' dzOw s sy dzts iy
111 [yj dzd o Owac s dzgj L o j Misdesets § OLO®B Is te
1111 [ mdzeso dzr § o' 6Oy J ded W

) s T F @O dztsf st s of tQ 5 B (s O 1ff o @ Iskjdzle 5k fls s ts52 fls
f)d ¢ dzOddz cise OW  fydsj ! :

x=5(a) Mm,i=1 N (1.2)

cHg(a),i=1 N -tslsfijuf tedz efig ¢ GD e dzlz Y OF tietz? L dz' 2 § Ot O3y
stej BljIsMw n siEl diddsels iy e s o3 dg S&pdd L H @ ¢ Gz ) fis & 5 g &)
dez dzj o ' 35 eSOk ded e3d Y sl M j12zd 20 o' BE®E .

Jyjdedo O dz" § f OtOd3j Iste’ B NAaEO M ig@L H jidziEjlste ¢ §
dzd + dzd G j Isdyd MSd4 . C dzd tsdsj sq W J fipdsd J¢ tStis@itc® B Do
hzds (Jez) dzO or atsH] ®GilsddBOd dsets ftody ddded ¢ ©O.
(t Mdzd [ uz ZO 9" AfSHJ SfIsd d30dz! difdss 5 ¢ f digfdte JdiagE: cOx
syjdedo O dise s f OtcOdZy st O, ks BOCE2 OO st dzO

[Yjdsk §ais®dg) ls®Qdd o3 uSOAE ¢ OC OB Msdzt Is dats s ts Y dat
adzj o sL s @z dflz Y O dztox, 5=1~NO @8 Is@EjePH 2 tsyj dz 52 d ¢
f QOB SO dzOB dz* HOjIsMY ©OMEGYH]ddj, dzOL' o0 s
fsisd ted. Vtied L Istsd3 $saziogddgd eistst)ls f dztsts, yf t@Addzi H fmls
COL &z ydz 5. 1 6MCtd Sk ojtewisdshls! ©hdsSddsis
sBtcOL A3 Sn OOCIsjtedL s Ols! COyjMmMlsats tcOL dzd ydz' =
90 jHjdzO ¥ EdL(gdB Y sEjs® WkdSydw COyHs2 ¢ sde d da
L dzOyJ ded W f OttOd3d ste O f tesdif d fip"deOAfjjdsizd Jes f{tw]" HUideEy dzdf
dzj slsted yOlsj dC(@&B20ks j il

AdLdujfp®dad %edSydd §skjte! mMshssdls o ISt
ftedfdMm o0k GftejHjd dd 2 djssedyOlsjd dr 2 o
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fedfdmr o0 sMvw dzOdetsd "dj ojMmO. [ fMsjmise j dadats,
shdeSd L Oodf Melsj dsdso Qedr . ) silssdkz o Bt CHWE 6
LOadMmdl Il tj"h"Oj B3s?2 LOHOYd. s Mty Odzj ded® , dzj
d tsdz o k2 ddd dds?2 Mmisjfjdd weodwjlsmw fkei jSCIs
I sisjted fYtod dz¢¥ @B BdY Y Isfipwyd fpzz yO2 dz' B3, fdzd
dimf sdz' L s9 Odz HdzZw fidmodedw COyjmMbsea O tyj dz€ d.
L dzOU dzd § % ZoMEGEdE { sBPE COC tdts kydlsr 9 0jls o

mMdMmilsj &3" oy A, hdBtsS d Glsdtsmdlsj dz? dzze YyOMmls
(EMmdztso dzts ddzd BjLEZMdztse dgtsj ) WEedS ydd  silsj te!
BJLEMAzts d' d3) .

{yd dz€ 0, { dizadOy jagfited fele 3O B J L k Mdzts o dzteaists) d 15 tc M
1 OAgjeffnS &2 . sy dz€ d

ljLeEmdsedr 2 MejHdd?2 t©dMS BftwjHjdvshy ¢ OC:

R®=f Ga-  (wdd 12)

CHz I-Bj] 6dzO" 5B &OMIs! (shMsicOdhlkss®, C(chksOY &R0
9 jCltstcO dzOm[ogsxy.d i, W ax) i mse B Wikdm®w dv 1 dzisls dats fyls c
W) )X (Mse 5S Y dzOMf OOtRE.S @O0

5 0¢ B(OKfsdsy dlsj d dzOw WkdSydw, Is@2) gtz d3t§ i)

Bd dzd B3d OP B J tod 5 tcBafd) 5 & i f) T win) d

=igﬁC( a- ¥ (whed a6 (1.3)
dagu g
_qE

g

&= gk

GHE T dMSsBOY 1 02 | Mo el KO dztsdglp §2C O 2Oy dzd j B § L 2
fMstslse jlsMisokzs hdj 102 Mo MBsdM&Gd@EdednNS tz@L ™ 9 Oj Is

1L fmddiste fat &d R(Bedftipfdets o " ydmdzdls: Hdzv dz* BSE
ftedy 68 ofMjcHO o' fsdzdzgw jlsmw Efmdse dj

R(&2 R, =R 4§
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1 0B sd &3, ubt (1fimdy HizPk] ks s 5@”@6de¢dﬂq
SBEOL S fus@zdiPpilsss ] o tjL kzd' lsOls fz0 ff tey j45. B g dz®
stedilsj @2 MO totgd Os i Az &S Jiptd o L Ofizts fipls § ton] ds kod@2d o3
SBEOLEBd, Ctdsjtd? 102jM0 sfdss Od &0 § sdds?2 O
skt jMls! tdz HOY s ko jlk 0 ostftesi, COCJH SBLOL
ue' fsdzyuydl!' dOddazyh ks wyjdtk. [HdOCE, {i
COHdBIj RnddCj ftsddovy OftdstedOv Jddif steBOoydw
102 jMsemMEs?2 sSyjdSd. [Hdd dL oL dflkdHT sidsly Js-
dqdzsy ®BQuadj By ddeOj Bscts § OLOR] steO d dMf tsdz
) ted feshists2 ¥ kdfay BI=f F@=)cf esdMasndls &dc
o jleWisdsiisd dzj fOoddz desets tejh jdedw. 1Mk B dp
sBrj w®BhdeCd dzgjyjkOljd dr . vOCOW 4 02 Mtse MmS
BOS Md Bz Of tsMluy Bt den 2208 84Ja)° GoMSta] d dzls j o Odzj o
L dzOYJ dzd 2 5y J dzd o O juEE &)t fs@a@Esfst @, Hlast § sl W dzdat
mw(xl d. AzdX/@EdzoL 0 0j iy WEkdCydj?2 fOoHBY SHISE
OB dzs HY AP W d S M tctse Odzdzids @@ZOY | dzd d f Otc O
UOCOW myjd€ O dOL' 90jlsiw sy j dS 52 KOS Md BOd

fsdzsy § dzd §  #@LAhd Bk B0

[V BsyjdC o fteddgd dgv jIsmw, | fmdzd:
1. [yidzdo Oj 3" 2 H OtcOd3j Iste dzj dL o § Misj dz, des dzj Mmd
2. 0 tod tStcdats § teOfr;tjtsJHszszdJW(@dZaﬂdzaﬂacéjchtsm.tjomo

3.1 Szl ypalx) Mdzsy dzj 4, U5 % EdS /). eOo HSY SHISB
ltejdikzh jmlse ® [1 tyj ds d:

1. ] BBd hddhssj §ds ZOHd BS O bty fHto i§qts 2
ftesMiss?2 WEdSydd §olsjt! ).

2.1 By dzC O dzg L OPERea Isdz@ pdzts ey e yd sdzdetsc s ( ff s
f OO®kj sttk) o] SBtOL 50 Odzed® fd ¢ dzO dzO.

3. 0 dOdzdIsdyjmMS sy tftjHjdzjddj SOyjMmseoO ty,j dz

4. [ dg " jMokjls 1 WWiClkdodOw yj kSO, bkt [1 61
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5.1t COkfint O tsdgdsdfi Qatigf ¥ L Oo dMdls ls dsh dats|
6. 1 tod dgj sctcOded Yy dzdetsdz ko jdzdyj dedd [wz [Wd tsyJd o
dzj dzd M.y dzdzOW
wbkzh jMmlse jdade' 2 @ dzaj HisMis@EBtsS dzv Af toff tsd3jsiz o d A dals j
LdzOuj dzd?2 ©YyjdkdoOj Bscts §O0LOdkjlstc® fwedvslsfw
LWW S dduBmMBUzs O dz dzr &7 ©h dB ¢

I HdffjitsOoydd ©OMNd&OIlsed ok sM@C Isasigy S sy jf dzd ot
f sdkzOc 08 sfw dizj @ o ajn sijazify GBOEO g’ "diif ted o j HY dzdz’ 7t

{ Omfdsslsted s Bisczj § 1§ SHiSB daskzve @ igddyediasg 7 ) dz
OHHldo dascts B dScEs ¢ QENMSO NTEOS s d LiKO 5§« 1 dzts
WedC ydd fOsHBySHBBdY dhMfsd L2l &OChHdBzE «
W c O d ¥l dzS yq dH o ey 5 SEEBERY dzd ad@jdeddd) te e § IS d 1
OGO 50 @usjyls § BHEEY ddz’ 7§ @ Odpjdedferrols KRGS s & §
dOr )Y HJjddd EOCMdBEzdi30)
L=Ingn(x/ @:S%gx (Bri=1 N, (1.4

Cdzj toe  sd Ui ME et

L=Ingw(x/ &) gzsl?%xs(”aq Q ¥2.i=1 N (15)
GHEAE, i=L N i sy ' sistdscts fNdecdodkzo, N stdd
ModHnjdd2 & dd¥stedoydsddsd fdedodc 1" @) dtwijdfls
§ 010, 6= A §(Fifuz.

Sh i=1

LHisB Az di3 MY sMES diHp)n @Y difptdtse j Hi ded W OdeOdzd Isdud M¢ d
COUYuiMmMlsea® BYd &z d wWodw jlsmw:
L=r>S( gBa+ N{ ) (1.6)
L=r>S( gaBa+ N{ E®R( )R, (1.7)
cHY(@,BiMmdc dzod dov msiplod{ddgOgyYy { to QNS b i s O

fMsfls O ddrrchCaed bt gOydd o m@yﬁq{@@msmw j dzd J EiR] ¢ @ &
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E ildzj eedw ddat sted3Oy $(B®3%SG%3(M@ WW@’:J%S £n~$( ¥

hoi=l

.[fr]c(ZIcﬂ)fr]WtstGdz,lzdchtGlsaOdzO o oadHj CodBfdjcMds? tcds O
x=%(a) #,i=1 N,

¢ H % =Re(x) HIm(x), §(a)=Re(3(d) +ilm(s( B, n=Re(n) +Im(n) s o OH Ol

CoOLdB| dZeets ¢ OkMtse ifd O\ sdzj Lh GafsPhn g detzj $ sdstej dzd 1

M gRe(n) Re.,) g C d Mgm(n)im(n.,) g0. MeRe(n)Im(n) gof ted dzf, 6" 7 7

B0l j BOdUj ME 5§ Y dHOERYN) gdO ey qez d®  H d fif §

DeRe(n) gD I{n) =g

v sel®e OtcdW d3 WkdzS ydd fHtwwOoHBY sHESBdW B J LOIdWHdfisvs W
RZORtSYHjddd BRINddE B jIsduyui MSitsets d dzj! dzgj e jIsd
fteddjls odH

L=ingr(x] 9 gRem-Ax( J5(5a0Z A L F aN( LisiN, (g

L=ingu(xl 9 Re 8% ( 99 (BabQ( 2
=r?S( aBa+ N{ ER( )R, i=1 N, (L9)

[OCMdBOd des fcOo HEY SH B ZOW S JdEs jO4 j ddgwd]j LIssj v sCad
BOS Mg BzBO0 dscOdW 0 WkdSydd (EOoHs SHEBJW:

&, =arg max(L). (1.10

[ d2v  Md ¢ deOdzts o 161 o dizlsdFy d6jiipls RO Y o j H j[0Z20)zdz0 Y O dzO dzt Bzl

Jo Uo d2i BYj dzdsoyq jdEi@O)R sHd sy ¢ OC  Ots (@ABH) dals 1 IO
9" Oy J dzd 2 :

/ =

iﬁx(as’*(%ﬂ( 3 w1y

Shoi=1
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fadgj! dzjtecilbduimed?2 §O0LOB]Ist,

L=In8l,(rr( 2B gQ( )2 (1.12)
iat dzjtejlsduiMid?2 §OLOdB)sts,

¢ jr(a, B={G*( a)ar N¢ ) BN, (e )}MI, G(a, &)=
N1(£): NRe( @%SRe( Aa )HES Of'"Sm( , )EISiIE o @

LAs(ms( X

R T R Lo LB

s( 75(

||QJZ

Sofa §=Rez 8 8( F5( o (e B=ineZ a s

Nee () = Regfans &, N, (5= |m£?ah~$(a)E 1,(P7 BsHIY dydetss

Shll (; s2h =l
WEdC ydw fujjtdpfigicdyy tcsH O, dklkzjlo sets § steWHS O,

1 0By Isd 3, Ut Hdzv ff @ Hzdy] e dak yte @y jfdmi@o H 5§ t
ZMmted Hdzf 2O ( &5

mxl d=0n &/ ,a)/ W j

o fjHitdsyjddd 0o dt®i BREs) ¢ HiY[6I A | dzj ded ™ W
11121 sl j dzyd Ozt dzOv Istsydetsfils! tsyj dzd o O

SsOC BkyJ BT At dOfdmMOds eorhj  COydfMmlsej By
edmMé¢ ©. [fHECHOHd® ~ LOHOYOr BEtSdZzij EZHBBMs fjt
s M jdedj, tOMMiwdd) d HddMYyJtehdy tyj dl d:

b(&, 1 d=M] & -Jafl & 1@ Wk,
ZE, 1 4=ME & - Yagorf B0 1% & ek,

D(&./ 4=MY & M[ ] .
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{YyjdeSlz 1 OtcOdBjlste® MdedOzO, Hbv Sttt Mdj
HOdzdzs 3 Mz YO MtejHdzj j L &OUjdd) Gyjdsd Mmsedq
f OtOBMidEd=a [ fdd MtejrHdj L daOUj ddj 5 RJudpSde] j fif
ssydtshls! HM[E Sk Odbts csotstevils, Ykt SOCOY yj
] ftlsdodesds Mz yO®©j BYj @S O ddiijls daj dL o j Misdesj
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NS ydwy  f dzsls dzts yis(d), o it bsdzmildsd Y dals te e s aiddza o
or MsC ks wHdMfjtemds, vyt ftwdejHil ¢ Bd hddag
btcjBtso Odzdj ftod §Mmstesjddd By dss, skttt L
HdMY jtemdj?2 ddzd oE3dded B30dz' dz" &3 6 OfMmMmJ W ded j 5.

I  &Olsj BOIsdyd MS 52 Mis@isdflls qICWW j & dsidbazts | tstandz
sy M j deder = BSYJ desC f OtcOBj stetso dJdz@aOdas®@s Is + W Q K s
Coltstets?2j Mucdg@ziidedj CoOHELOIO tsIsC dztsdzj dedv sy dzS «
f OttOdg tejeOftejor " Ojls MejHdzjj L kOYjdedj CoOHEOlO

Z.(a)=[€a -B 1% (CEa)’a (1.13
] fy dizlz y O § dzj fgagj Hafledpdgdd wlzfijdzC d  Mse f OHOJ s M
Z(&,/ 9=D( &/ ). [bM¥HO doyds LOKjlsdls!, vyt sy,  dz

wodzwls: fpw L WWjCldoe das? dzj Mg M j dedes? sy de 52 .

1dydgv v cteOdzd Yo ( Bd dzd Bz Byds, L H deOa zs D BHHMY & &
StOdi3j O, o Yimls! EByy de - B Ygls e Hifk d degf My d
syd gt d B ded B3Odz' dzO (Mo OB B8O)M dssOdzf F OW
LYWW iSkdo dzts? .

1 Od3j Isd d3, yls ts [1 syd dz& O ftosdL o sdz! detsc s

dzj a3z My dedets2 W, Wz § dzf & i€ 5 @ Rz @O0 G PO) H I MY Jt
[1 Hdy fesdLobd dscEslf OwOdj swO ddjjls odH

= 1
D | a= , 114
(gl 4 ZéIJZS(al, ‘%) 6 ( )
rre——— 0
o Ha, 18 dta=a

a,a,i 6OL detsj d3tsy dgOj fsdpf Wizd 0 O Bsc.5 § OO stcO
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[fMizd §OLOdjlste daj ! dzgj 6€jlsdujmSqg2, Ik, kydlkr eC

g om@ds'“jai';): &?‘f)‘lar 6Oy (1§ to  dzq 5AGAs o d H
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¢ AE 2,
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Colsstelzy dzj Istej Bdzq dzdhelsO aadydp@dte fpdsw tsyJj dzS d 1 dzj o @,
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