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ECG developed
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{Ludwig 1847)
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Physician’s Pulse Watch
(Flover 1707)
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(Herophilos ca. 300 BC)
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mMdMmisj &3 sj dzj &3 sted yj ME s ts Bsded Is stc d dzc © o Otcd O
WdLsdzsedyj MSdr Mdc dzOdzs o BdZzOGHOKY MilstelzH dzd 1
Technology d Georgiajlsnseg jhUttdels ©F Isderet hjpdzd vfgly
9 Is¢ Odz SHJ Y HT d woeodzw jlsmw §tstclsOlsdoedgr dz dEtsdad
tej ¢ dffplsste Ols! ¢ s, ¢ ¢ fJ teeHQ tafledses jisiz! tagfisiphd o [k fdzse
(Technology Review, MIT, July 06, 20L

1 Oy des lsdgjlsdls: , vyt ftod ftsejnjddd dLdjt]
oL ddC Ol MEjydW¥dujmSdj btjeseOddY § dhfsd L
1. [sBdd desils! , dzjcSsmis: ;

2. [ dzqls j dz' dz® wdzj iiptlEEs;O B j L
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3. umbs2ydesmls! ¢ 1f§favsicQ ez dz P teHsal dV OIS dedPdsizd
4 . VHBBMIse 5 ifdedasjLtaves@isdi2dzv f tod B st dgj Htsdzy j &
toj MEztemr yJ dz=dadjeSO B tECACHdEE @ MistcOd & Ols! Mw 9o Isj Ckzf
5. 1itll jgd B &3 kfdasedjd Wweodvjlsd¥d disdegds
OzHdBoadL z20dz! detsc s Csdzlsj S MlsO; ) fteslsdodztsdy M
L OF s dzts d3d te dfsEQIsR[XCjjols Olsd o dzts?2 toj ckzdzvydd ¢ OteH dtsted
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2/ 0jtedOd o oBjlssHT
21 dMOdzd sMdzsBOdzdj MistekSszter o' BStsS

dtlstczCIskzte® or B tstizCRd 1 fi§ tifitf Iy tocfflsks Ofiply ezt dz" -

1.6CMmy jted dsj dals™ o OB SOl 5tedz R Edzse d W n
L sy sdzOdzt dz@ = dzOGctelzL 5C) :

1. glskzH j dzlsT 9 Ctdalsj CMmlsj HjWIsjdz detsfplsd 26 o

By ., 35 ¥ j-B7 dEstePils 18
2. wlskhHjddsr ol Cfstigstg Edpjsdpls Oz dese s BsH j dzd s o -
(25 yjdsoajC (70 tjOddLOoydd) dzjs3 )yid , 2 d&ky.

3. 1 OteS sL OadMmd d3" § Btsdz! dz" § ) Cedzlsj € Misj
CsddzgdIsdo dzr = dzOC tolBLAIEY.. , ( B8 Wy jj s tc Odils 20

4, ZOn B3BOIsdMmilsr o Ctsdalsj CMisy §Otlsdd fm ¢ sy
Il 5L tcOHB dfls. )

2. CCMmMyjteddsd dzlsT o Ctsdzlsj SMIsOR J Misj Mise j dedats:
dzj iB3jdzjj BHdztsE OC sty ©o , iy lsdfrfsHn fifdag flislg tEd & d3tsHs isde's c
otsLddC O] MdedzOdz s YtejL Bjtedetsdz tcOMMmsc dzOMmtse Odad

1. dff stelsmdsj dz@ o Ctsdelsj CMlsy Istoj dzdtetso Cd. -24 67
dzj Is. ) ;

2. stslstczHdzd ¢ d { CMMiste] B3Odz! detse 5 f totsW e dZ3tHo £
CORB{WMB yYyjdztse jC: 48 Li3ER. 6B OyJ)de | LtcOMm

3. ItHdljdd tBh jiise jdettsets bttOdkztf stelsO o
10d3zy ., 1  45dB. dijtds.t9Qfmls 45

4, Rdgy jdzj 67 o Isjyjdedj OBty 2 MmMd3jder . B39
dzj Is. ) ;

5. dlskzH jdzls™ o € tsdesd € b mif ELEsddghdgdtevf GF@ d|j dzts o

BBz ., 24 > j-dz4 dwHkcPmls 16

l jwseshdzj 8382YQ dztoe j €

RMMdzj Hise Odzd j ftoctso SH d dzts iy dzO BOL On cow
1-R.[BBOYJoMEBEts, COWjHtr cdaGcdJ dz stczH O

¢ sz H Ote i lsiodj WEdaEPS =19) OSC OH j &B] d .
l My dmfr skzj &3 J H Odzd d dzeW stcdi3d tots o O dzdzts i d
dimMmdzj Hise Odad d .

43



22v § dzj 3jstedy d BiMytcBs Yy OY yuzse MY 6 Wi

[ dzw Isj dzj d3j stedd MmJjteHj ydzesets twdlsdBO B" ZO ©O
MeMssw k@Y o JiissHEzdz] 2. wffjydoddL d tctBl@udmthOHeart Ratatim t
Speed & Distance Monitor ( Hx M, Zephyr Tech
ftod dfdf@ J HOYd W©WOHdBMJdGE dZOdzse d dBOdsSABEh dz2" § d3d ds
tcOMmMMissy deif s tc dz@W f d&zZOIsW st dzO tcOL 3 O 65~ 32 33
f dzOIsW sted3r tBiMJjudoOjls dzOH Y dzze W dSEMOyYyde HOL
Smartphone ddzd ¢ jthmsdOdz dzr 2 Ctsdi3f! ¢ lsj 62,6 Od
1 0Cjlgr'sB OB SIs Odzdz" - HOdgdzr » f jtejHOs sfqpw f ddalsy
dzd C Odz! dzr 2 dHJj dzZlsdW d ¢ Ols ts tc -Rz fiplsdiddsj 2(drplg@bd@rics L B dztpdiafy jt
SlsdesmdIs dzt des BB dzs©O dZ2ZOyoOodzO L O dmd. Yo ts 4
1 tej vy dz' fgasg v deddfin f J 6y HOUd MG § a0 Q@i de'Bls HIOO & iz s p d
BOCtsf dzj dzgdw d HtojHBSBtOBBISSCd HOdzdz » dMtf sdz! L 59 (
SmartPhone fm 6fJjttOydsddts? MmMdmisy ss?2 Androi d
mMdMmlsMissd osoft Windows XP. 1 0Odzij HOdzdzr J f jtc]+
My dudOdzdL dtetso Odzadz" (2t dfrinjikiatyjUets Fhy(didsejddyr iy § dzf s te dats 2
sBiMifjydoOjls { Codesdzddht § & @ tisE@dsiajzC As d to ptpizc ff3ts dzd Is ©

MHTEPHET CEPBEP
Bluetooth 5 ﬁ -

tdMenJ BO BiMftesotsHdt? ttjedmistcOydd SOtHdtsmdcd

s O0Cdd sBtcOL 53, fmMizh j Mise j dzdzts fpdzd @308 Isfmw
sBjMfjydoOjlsmw oL Bsy desils! HdzW HJOGdesisdSd W
ZHOdzj] dzdzse s HitsMiskzy O-Of {f O B @ixidf £ Ot B dzsdzs B d dz! ¢
oJtdWdydetses OdzO dzO tsMmdztse § Msf sMmils Qo dzj ded W fn
f OOl steso dadf 9D Istc I (e ssMisWils) d sl 6 &0 t
(ftod g ter osded L  tetso QdedemE ddps ©F Y g fj dz] = fiple R Is Rfddzlsdg tc 9 O
My jSIstcr ©0OtdOB j dz' detslsd MmjteH j ydesets tedlsBO,  sd
M eMstedzts?2 Milsd, ftsdzdsmis!: ¥ Mocslse jlsMise s Is H Odzd
(=0, 995, Ctodlsjtcd?2 wls! 8 H]jdlsO).

e
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t dBu ddzn tots daddz'd jic S REdES[] o Odztse, (tsdzlzyd dedze” § M ¢t
BjMfteso sHdzs? t6j cdMmisd @yd dsfikyfQisHed & g 1§ dsD Hdp Y Is P M
oo 3" ( BJ dRRJ GlcHfad@d" ( &Mm) )

] esctcOBRBBO ¢ ABBIdd tdaf 9] dz' € ftoj HdzOL dzOyJj dzO Y H &
RRJdzlsjtco Odzseo COtcHdBEteORB , §sdzkyoOj &kr n M B MY
Yjdzse j CO. 1 toscteOBBO dBsy jls BrIs! dhf sdz' L s OdzO
wdrdudmSdid dzdyodd, L Oddesj e Mse Odede” d3d Is & W dadfs
l s OBBO B iMfjyudeoOijls §sdmS d §6HC A& ujdedj
HOIsyd¢<¢ o ; ftcj Ho OtedIsj dz¢ dzlz® sBtcOBBISCE § tsdzzyd o
SBtcOBBISOdzdzr = HOdzdzr n; d2OC S dzjdedy d ¢ Jjted HOWEZ |
MmMdlsd I nternet.

MmOtOCIsjtedMmisdSd ftoetsetcOBRBB

sdf GCJl[: uvuMmbbtets2fMmlsoa® M fjtOydsdedess?2 MmdMmlsj o

cL"¢€: Java
OC: Android, eojtfmMdd 2.3 d eorhj
Bl jd&3 ftesetcOdRRBB : 10 MB.

l tosctcOBRBBO B MY jydoOjls MdzjHkshdj WkdS ydd:
Il " Biste HIQedjSd@dlzd € O Mdc dzOdzO ©Is yj dztse j € O;

l oHOdzdz' » 8 yYjdzse jCj, ftosatsHWh jdi5 dL d3j tej dzd J
ldLEzOdzdL Oydw HOdzdzuzls j 6o @gzts p dzd v RR

[OCdtetso Odzdj L Of dfd;

ANzdzC ydtsdzOdz! dz" | JdeV sted3Oydtsdedz § ftetsB '’ ;

1 jej HOYO HOdgdzr » dzgO Mjteo jtc fts Mjlsd I nterne

[Mdzso dzs? ddzlsj ¥ j2) fescwOWh §jHmlsOs dzj dz
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lded L 2 tet©Onde® dzOG O 4 Ismw ¢ diasde . ¢ [ jdze e MisHd figy d Is
Cod3f sdzj dzls '

Addsensoi o Btstc HOIsYyde O, foHCdst yjddj ¢ HOIYydSe!

UploadtoFTR ff jtcj HOYO dzOCtsfdzw j 3" = H Odzdzr » dzO Mj to

Optionsi H s sdzdzgd Isj dz! dz" J §ydd.

Stop&Exiti 8 ' 7 5H 56 tc Offsdz" .

td®. RdzlsjteWj2m §tetsetcOdgdzdsj ofdtisg gdiziedzr 2 HR

[ Rdzsj W j2f § e tOoddd) cisydaed 2 HR
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ANzdzC ydw ¢Add sensoré or"eotsHdls IsOBdzdykz M c
Colstster | dOABSHWISMWY o L sSdff e fle Oslzf.w  Mgtets{ds tseB tf i
Qo lstsdBOIsd yd M& d fswWeodzwjlsiw ts ¢ dzts 99tHO dHJ dzlsc
WOoRdddY, GetH tshdhagbedY Jd Ht. ) (tdf
‘U’SZL‘;; 0007:80ADADEC

tdfl. JotsH HOdd 5 dMfr bk Bscts.
} sfydzy §osHCdd yjddw §toddd &3O di3" 2 foad ¢ dzisia d alz
Efstes2Mlso O o (HuEd® cwOWdcoO (t df

tdte 1 dLEOddL OydY dLdj Y| Bscts Mmdc dzo k0.
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ANzdzS ydtsdzOazt dzr j] Sczesf S A, B, C, D, E, -F
ddzls j tco Odzts o . l1ted dzOY Olsdd BHdes2 dL dedr  od jWd®?2
fMtlse | Isdlls & east € ] dz@ifidslsd ©® ZR R difito foCejOkjhdzd f o
kO j .O.

23.R dz Sto 5Oy J t5dzdz j H Y T bzt fztz€ d € 56 dzd Is g & dz' T

lyd &z O CtsedzdIsdo dzr n WikdeC yd?2 ftesdL ® tsH d d&zO
i tc 5 ¢ to @Ydfdaxe Os s s dz jHarfigWjckare Cslstster 2 ftoj HdzOL dzO .
Csdzd yd Mlso jdzdzr » R OLOCIjtedMmMisdE oMmMftedwisdw yJ d
YoOmlsdasmbzff d3 tcj OdzdL s9 Odz" 1SOCHdJ Ltedlsj dzt dg § Isj Ml
Yo jlssd3 Wdcetzic! Haptootlzj dedj ke dzsds dzOSC dztsdzO o dto
fso  steslstsdie, IsjMmls wbtkzif O, Isj Mls Mj dzms A3t s ts te dzt
o] OdzdL so Odzr sOSd] LokSwoOr j IjiMmkr, ¢C0O0C dL d&3j toj
fstese s Mmdzizjn Of stEfEafgadjrdzddsd Y zZh dzr = L OHjtey i ¢ fted
EHjtey Odedj yYyOmlstslsr (lstsdzOdz' desects Lo kS O) .

Il HOddzs 3 dMmMMmdzi Hse Odedd dMY sSdz! L tso Odz ¢ s dzd ¢
OCIkzOddL Oyds fjteodyde - Ctscdzdlsdodzr » WEkthEig@I Jj
Ldzj d3j dels Otedzr » Mj dzistede’ = MJd 6 dzOdzts o Colstster | s
ftocsB IOCtoa O, vyt dMmfr skzj di3r &£ sazy dz® 5@ joldAis?  dnd fipts
Ltcdlsjdz dgr | d LoekSter j MmMbddikzd ¢ j dzj todtfckzls lsjindsts o
[ted ] dzsdtelzw fy dz0 Mo sd tshizh j dedw, sdz Hitsdzy J dz
BOded f Zdzf sfgteFeRded C sz ( HYy 82 Misd ¢, dzr h CdzOa dh O
L CMYy jtod di3d dzls Olststesd3 fls d d3kz dz* fn  28M)ls O dgs® pay rdadzr 3§ f
mMemistsdls dL Ho lzn fsfmdzj HtsO Ols j dz dz" ~ fmi Mid 2 :
ftojHMmMlsswhddz LOHOddjd&3 d ftsBbkil Jjet or f tsdzdz
dL &3j teg daed § .

]l steW HBC ftoeso JHJ dgdW dL d3j toJ dzd 2 o Cdzg Yo, ls :
L Sy j tod d3j dzls O. lted or Lo cfteddztsy j dedw + €Sy J
1L CMf Jjtecdd3d dzlsOlstste 9" BdtcOjIs & yds d3d da® cfMBL HOL
BOLT ) . 1 @sditststic@®dzjt ¢ MY | s BdzE O kic® ¢ dZOH otk tsdsitsUcfiy
dmmdz) H s OFGdzezy j s § OMY stelsdzr § H Odzdz" J§ L e Jjtodc
¢cMtsa tcOdzd Is LOf dMm: &, cslsdgj ded s € ddzd ¢ o rB@HOdsH-
f s OHOJIs o BOMiz] HE@BEZOBEdWY CdsfSd corBtOIs! &€ O
dmmdzj H 5o @BdpOn & Wzd 4 Ists52 sfydd lCtroaOjls HBMIsETY

dimmdzi Hs9 Oded 2, JtojHEMBSISE] dzdzr = © St dzyd My, ¢
48



RN sdz' L so Odzdz" | fasHEfiplggeh € &8 @ede@diaf{ Is o dz" = W Iz dzg€

[ilstsH St®f' cljteds? SOBIdiistedd.

vjMmls ftoj HdZOL dgOyj dz HdzWw L Bjtej dedw HIWW jtej d
Bj stsH Iz CGtcOHJJ dzlstso H dzW ZzOL 2Oy j dzdztse 5 dzOB tst6 O
mMtstslse jIsMmiseadd M &BsHj dzv BJHLPs, | sSBE B.C s [ dztc izt @ dg
sftcjHjdzjddy sttt ttOL dzdyj dedV Yo jldes?2 Wdckts

1l sdzr Lev ! SCdOBd LOSEZOHSd ¢cSORY ddiid stedw e 1
f OteOdiRj Iste” Isj MisO:

-Wstedse d tOL di3j ter Wsdesotsets fsdzw (Wisdtso seEts

W stodlzOddzj er 3 Wdokt, SCStlstster j BEHEIS ftojHi v

-odH BBHjdd Yo iktotsets ftesMmMistcOdzmMlsoa © ( yo j Ists:

-OCIsdodzr 2 OO jIstc Yo jltsoats?2 dBsH dzd, Is. j .
qL dgj dgvIs' yojl WitsdzO;

-ddzlsj oo Odz (L digsdzisdzd YO @3 dsds O ;

-h 06 L d3 dgj dedw o dzdydder OSIsdodesets f OtcOd3] Is

-fstewHBS ftojHI Watzgddtr €6 d ¥k daisp

-Mf s EftcOodzj dedv Yo jlstsdz W edstfS ddadl ¢ € @E
CdzOo dOlskter , CdsfSd 3 hd.

lreste Witeddr Istojrn Mde@edseddafse i jdzi?O jtdsOrfiyf tsaa s € de
ltcd dzgj sBrtsHdBsMIsd o fJtesctcORBEZ dBsyjls BT Is! o d
sBil j ClIs.

1 sfydzj ZOL dzOyj dzed™w f OtcOd3J Istetso sji Mls® d Ol
1 e jted 3] dels Olstste dzOY d BOj L Edzslf Oliz] cd@ s hHdstsIstc & 1o
tcOL H j dzj dzdz" 2 2O MjCltstcO, gdzj s M dj stsls yojls,
dimmdzj Hse Odgd W . | dzv dZOYOdZO dMMmdzj>xH&le 'O dad tcls £ adf'j d
cf 2mS e .

{LaOSCsB3do N dim: M Jdhstzd LR . o qthly iz Gdz'j dgr 2
Isj Misdtctse Odzed j €. r odzj 4, ZOy dBBOY 9o L OodMmddisMmisc
Wdckter @O o jtender® bkftOodvwshks ChdasfSk, dmf’ |
sdzgj . s OS¢ btd ¢t tdz fteddiils ti Pdd GO Bilsfhts&©OMH]
LdZ2OysS. [ Mmdzd twOmf sL dz0o Odzedj fHtetsdL sh dzs o jt tefdrpz, dat
13).

==

) sfdzj dzOy Olsdw Cdzs§Sd cfseé dmfrlkjdr 2 dzOy

Mlstej dzS 52 H s, sty 7 of tis tokisdzdy Heg @D v disjf) why tditglz: ¥ S tzglgdzj { sts¢@

fswilsdtse ' 2 Wisd, d ofjj dkydts BEHjl ftsHsdydls
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l 1 Ists ostej B 1 CtcOdz + Sy jtoed d3zd dzls OB &4 1 tc df dzjO
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tdfid GCCtcOdz + S jtcd BY Otz ® HHEMmzy tcso Oded W .
lted dzOy Obdd SCdesf S cMtsntcOdedls: &€ ofj dzOMistot
BOLJ Hrdzdgr » d o sMmdzjHEeh jd3 BBsckzls BriIs! dL dagj
| HOdEsdR dhMhmdj Hse Oddd dL &) tej dzd j 1 BicydGas
BsH j 48 § M HB®j 0 HEts 250 fyp hOesds 10 k. j.
vifls cuvftcOoadzjdedj EZcEdzsds dzOC dzsdzO BlstcjL S O&.
vj Mmls ftcj HdzZOL dzOyJ dz H dzw dmmdzj Hiso Odad W o tsft
stedj dzZsOydd odtelskzOdz dz = ¢ jtsdiBilstcdydi mMédrn Bi jCIs
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1 sdzl L v gt C deelBf{ S @O RfzOG C € dz@ff tcOo0 dzj ded j k¢ dztsdfz
By jIs dzOL dzOyd s odH d §OtOdssldct®L YO tgfls ztOsdz! jdEsls
fstewHBSE ftjHI Wodzj dadW - endstelsiiz@aiz'odz’ nfn f tsHYSB S IsEsfots O
Bl J Cildrdsdg dzlz dzts 3, fegzd WY s pd3r 7 MisdBBzdzse d " O«
SBKOL ytssoasets Mmisd i3z dzO, dzOy O dz+ Hastg O L@ daff u ff tc @D
fted ftwjHI Wodzjdedd EftcOQodzw j ii3sects flsd dzkz dzO. v 06
ddmistelzC yds d f tclzyidssadls d dzffj Mg figyf Isls .

1 sdzy dzOL dzOyj dedwv § OtcOd3j Istetse Isj MIsO d dzOxy O
otsLdzdCOjIs tBteOLYBe ™ 2 d k1§ tc®9 dkejOddzdars d3ts BLiC jinkYlg rtc
(1t dmiz3est

- - —— -

Jaamenh DcTE0C

L8 S B REE :

tdip. CCtwOdz dMfr skj iidsets ftod o' fsdzdzaj dedd Isj ilsO.

VY tcOo dzf & Bty * ZOL dzOyj dedetse s + C M jtod d&3j dzlsOls
or fsdzdg? jIs ddemistelzC yde, dzOfteddzite, o' MlsOoadzw jls Ek

CCteOdz + S jted di3j dels Olststc® tslstcOy OjIs HJ OC tc O3z
o jdzduyddzj thfgdede dEfEObBEzOYj ddetsds dzO0 C Oy HE® totsE
cMshtcOded s &€ tsdad BEZHEI fdBjh jdr © BOLE HOdzdz R

Il HOddzsdz dMmfmdzi Hso Odzedd dMYr Iskj dBdzelzdzis ME O P H )k
sBtOL Yytso ls 0U H,s5 dzB@ ) Qdz'fndztd jO ¢ tisls{izs? dAjpldaf] sz &z@ tc®ls
sBtOL Y40 oltdjUdgw EHJtey Oded W ZHitc®O oY j gt 5 fudzdpdit:
BOdzed f z dzW Is s tc O 2(. H Y t=2cfirpis@[ ICHB) BBz dzts b s dzh d tz@dzMmils d d3lz dzts ¢

vifls ¢cyOMmr M ftottlstsde.

vjMmls ftoj HdZOL dZOyj dz Hdzv ynYgd o ¢ Misted iy dc's o ¢
ftosMistcOdemise j dedets? tstcdj dZsOydj?2 Bl jCIso.

10 1 CtcOdzj {SCMfjteddii dzZlsOlststc® oL ddSOjls L OCd
f OO Ister IsjMmMlsO: odH yYdWwjtsBdzOlsO (M HJdzj dedw o
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flste j s W) () ket o ttetlsO ydijtes OO |
qdzis j oo Oz Y] tapddo S@OMPO, Ctddyjhmlsets L OHOd]?2
L OH Oy, MM tjeckdzdtese Odzd W 1f dgrddts’y ,J dzg ¥ d s ds,j d
i Ndd3 IsteHJadftetsg N dtetso Oded v .

) sfdzj L ZOSsdd) dzdY dmyr lskzj dses M ddaflseizS y
cfemce. ltoed {Istsd3 dzgO + CtcOdej dMmYr izg dpleletsC o 5L dzq

W Teroon -
- =

3apaHun ocTanoch © 9

YcTraHoBuTe CTpernky Ha 7 yac. 15 MuH.

12

Mosropure fpoponxmr,
o > o=l [ Sm
tdfp. Yl tjHI Weodzjdzdy IsiMmlstsoats?2 L OHOY(.

RMfsdze L 2w dzOL dz@ Y joed@dr'dd dzdste,c Odemy " Iskz§ d3r 2 tcj !
zOxy d BOJ Is Cdesf C Iz ci solststcdIs! & d dzd cftotsHtsdzy d
dgmfr sj ses tlstsBtcOy Ojlsmfy COC o MlsOo dzj dzdetsj
o 4 dzd ud dz' ( sHdgeE.d

15 Ctdyddtd Okdzf Mls dz0 1 CtcOdzgj 1+ S MY j tod d3j dzals Ols
9 Wistod3yj HdOG tc ©d3dsr d IsOGsBdzdyr , 9 Clsster 7 toc
dmfrskzj 3" & atej &3", o dzdyuddz© " ds{q dilzgast 41 8tcj

CEMYyjtedd3j dzsOlsiag seis f Sllzv s 2O yd+ + MY j ted d3j d
HOdzdzr = yYdtejL tfydr c¢ccrtcOdzdls' e.

]l HOdzsd3 dMmMmdzi Hse Odedd dMyrIskzj 3" d3 9 € O3 H sd
sls 0 Hts 12 yoOfmse, dOYOd detsy wlsC dztsdzj dzedj MBtc]
BBz, Mo ikftEeDhlkd dzdw e st ¥WWidlydjdzls ¢ jtcj HOY]
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