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xlqwit xexc x"c axde awri oa cec

miakekd z`v onf ly zizcaer driaw:
zeiyep` zeitvze zeixhnehet zecicn

`ean .`

dklda dlild zligz .a

miakeka diitvd dpezp inl .b

etvpy miakekd .c

zeitvzd zkxrn .d

mipezpd ceair .e

zeitvzd ze`vez .f

dngd zriwyn mitevd i"r akekd iedif onf yxtd :gtqp

`ean .`

cvl ,minyd inxba zeitvza dklda mipnfd zxcbd jxevl exfrp zexecd jxe`l

,dgixf :oebk ,dklda meid ipnf zriawl crep el` zeitvza yeniyd .miaeyig

`ll ervazd el` zeitvz .dpald clen onf zriawl oke ,miakekd z`ve driwy

.izkldd onfd rawp diitvd dze` qiqa lre ,dhad ilka yeniy

ly ze`xidd i`pz z` raewd iaihwiiae`Îircn oeixhixw `vnp `l meid cr

oeixhixw bivdl df xn`n zxhn .dlild zligz onf - miipepia miakek dyely

miakek dyely e`xi izn zefgl didi ozip oezp riwxd avn xy`ky jk ,hlgen

elgdy zeinepexhq` zeitvz zeawra rawp df oeixhixw .dtev ici lr miipepia

riwx znlvn zxfra eyrpy miakekd z`v xg` eniizqde dngd zriwya

zeni` mb epgeexd `gxe` ab` .miiyep` mitev cvl ,tewqlh iab lr zakxend

,driwyd ixg` zewc i"gn zegt lg izkldd miakekd z`v onfy driawl sqep

mdizeitvz it lr erawy mipexg`d zexecd iwqetn dnk ly mzrck `ly

xzei mixge`n mixeriy1.

1mya ;dn 'nr a"g zyxapd xtq ;eq 'nre hn 'nr zeynyd oia xtq ,iwqpivweh n"ixd d`x

lil ipic cren wlg ,xyei ixn` xtq seqa '`"efgd oxnn mixace miwqt qxhpew'a `"efgd

.cere ;fi ze` zay



oirnd,dp] d"ryz fenz,[cß214 oeilb63

dklda dlild zligz .a

miininy zerxe`n svxa oiite`n ,dlill mein xarnd ,axrd syp

zg` .miinepexhq`e2ax xn`" :a ,dl zay zkqna z`aen df onfl zexcbdd

xn` ...dlil - dyely ,zeynyd oia - mipy ,mei - cg` akek :l`eny xn` dcedi

`l` oi`xp oi`y miphw miakek `le ,meia oi`xpd milecb miakek `l :iqei iax

."mipepia `l` ,dlila

z`v `l` eplv` dlil oi`" :azk ` ,b dpyd y`x dpynd yexita m"anxd

ngd zriwy ixg`ny rc" :e ,a zay dpynd yexita oke ,"miakekde`xiiy cr d

dyely e`xiiyke ,zeynyd oia onf `ed mxe`e mlceba miipepia miakek dyely

e`xiiy cr dngd rwyzyn" :c ,d zay zeklda wqt mb jke ."i`ce dlil df ixd

on wtq `ede ;mewn lka zeynyd oia `xwpd onfd `ed miipepia miakek dyely

milecb `l el` miakeke ...mewn lka xingdl ea oipce ,dlild on wtq meid

el` miakek dyely e`xiyne .dlila `l` oi`xp oi`y miphw `le ,meia mi`xpd

onf jyn m"anxd jixrd s` a ,f zenexz zeklda ."i`ce dlil df ixd miipepiad

zrd dfe ,miipepia miakek dyely e`vi" :dfdngd zriwy xg` dry yily enk."

ziaxr 'ld ,rny z`ixw zeklda jexr ogleyd mb3,xnerd zxitq 'ld ,zay 'ld ,

- inepexhq` avnk dlild zligz z` dyrnl dkld xicbd dlin 'lde ziprz 'ld

.miipepia miakek dyely zii`x onf

miakeka diitvd dpezp inl .b

zxgyd - riwxd avn xe`iza dwtzqd `l `xnbdy ,azek (a ,dl zay) ixi`nd

riwxd deezyn izn weica oigadl miywzn miyp`d aexy oeeik ,oeilrd riwxd

ixagnn eid .miakekd z`v oniq z` dtiqed okle ,oezgzd riwxl ezexgya oeilrd

miakekd zii`x zxfra dlild zligz zriawl mi`pz ipy cer etiqedy epxec4,

mi`ixad mc` ipa i"r `weec rawii miakekd z`vy ,meid xe` xtq mya ,cg`d

2,oeilrd riwxd xigyn ea rbxd ± riwxd avn .` :df xarn xe`izl mitqep mixe`iz ep`vn

e`) lin irax zyly jldnl yexcd onf ± onf xe`izk .a ;oezgzd riwxl ezexgya deeyne

ivg,iwqpvweh lkin l`igi axl 'zeynyd oia' xtqa dagxda r"re .driwyd rbxn (lin

.h"txz milyexi

3,"...miphw miakek dyely z`ivi zryn dlila rny z`ixw onf" :` 'rq dlx 'iq g"e`

mipepia oia mi`iwa lkd oi`y oeik j` ,'mipepia' azk sqei ziaa mpn`y f"hd x`iae

azk ziprz oiprl aqwz 'iqay :f"hd miiqn mpn` .miphwd e`xiy cr xdfil jixv miphwl

.i`d ilek egixhd `l ziprzac l"ve ,mipepia `"nxd

4.awz-`wz 'nr ,e"pyz wxa ipa ,dklda mipnfd ,yipa 't miig axd
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mya ,ipyde ;xfr ilk - "dnkg zeleagz" zxfra `le wegxnl ahid mi`exe mdipira

oezp miipepia miakek ze`xid onf zriaw xwiry ,l"vf jaxie` onlf dnly axd

miakekd ly mnewinae mdizenya ,zegtl znieqn dcina ,mi`iwal5`ly xexa .

milk zxfray iptn ,dlcbd ilk zervn`a miakek dyely zii`x lr jenql ozip

`l mpn` .mei i`ceeayk zgxef ynydyk cer miakekd aex z` ze`xl ozip el`

j` ,miihte` milk jxc miakeka diitvl mipexg`d ly zyxetn zeqgiizd ep`vn

gxia zelkzqd lr oebk ,zeieqgiizd dnk ep`vn el` milk zervn`a gxia diitvl

dnecke ziyyra dlcadd onfa y`d zii`x lre ,oelg jxc dpald zkxa onfa6enk .

md ,xe`d zEilb ly zertezd z` exikd `l l"fgy zexnl ik xara epi`xd xak ok

xtiy xacd ik ,(ahwn=) min e` (rav xhlit=) ziyyr zervn`a gxia diitv elqt

dxez dxaic ef dii`x lr `le ,zepiwz `l mikxca zeicebipd z`7ok m` xexa .

mxa ;riwx znlvna e` tewqlha ynzydl ozip `l miakekd ziitva mby oihelgl

vn`a diitvl liawna m`ozip ,miiyep` mitev mb mi`vnp mcwzn ihte` ceiv zer

lr rcin witqn seq`l eipira akekd z` d`ex dtevd izn d`eeyd ici lr didi

rwxd oial dtvpd mvrd oia qgid z` aygl rczy zihnzn d`eeyn gztl zpn

dii`xl iaihwiiae` oeixhixw reawl jke ,akekd z` ddfn iyep`d dtevdy onfa

.ziyep`d

etvpy miakekd .c

qgiizn epi` akekd 'lceb'y yibcdl aeyg 'miipepia'k miakek zxcbd jxevl

xeckn epeeikl lkzqnl oirl zi`xpd xe`d znverl `l` ,iynnd iqitd elcebl

.(dnecn lceb :e`) ziqgi zexida `xwp oira dtvpe akekdn xfgend xe`d .ux`d

zexida zbxck ynyn dbe akekd ea ,miakekl zeiexida mleq eraw minepexhq`d¤

oebk) ilily xtqnk excbed xzei mixida miakek .eil` miqgiizn miakekd x`ye ,0

xkfpy itk .iaeig xtqnk excbed xzei midk miakeke ,(-26.5 :ynyd ,-12.5 :gxid

it lre ,driwyd ixg` wx mi`xpy miakek md 'miipepia' mixcbend miakekd lirl

dligzn ziqgid mzexiday el`k md miipepiak mixcbend miakekd ef dxcbd

1.06Îl dribn mzexiday el`k cre -0.05Îa8.

5i`yx ipepial lecb akek oia licadl rceidy azk c 'rq `qx 'iq g"e` ogleyd jexra

.yeciwe ziaxr ly rny `exwl

6eh 'rq r"eyae gvx 'iq g"e` i"a ;c w"q my mdxa` obn ;c 'rq ekz 'iq g"e` `"nx d`x

.my dkld xe`iaae

7,(b"qyz) bk jxk oinegz ,ycgd gxid zii`xa zipxcen dwihte`a yeniy dagxda d`x

.309-298 'nr

8exriy mipexg`dy ixd .l 'iq g"e` liredl cnln z"eyae en 'iq (i'b`xt) s"ixdn z"ey d`x
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zeitvza9ivge dpyk jyna eprvay10ze`ceea ozipy miakek dpeny etvp

,(0.76) xi`hl` :(ziqgid mzexida znx driten miixbeqa) 'miipepia'k mxicbdl

(-1.44) qeixiq ,(0.03) dbe ,(-0.05) qexehwx` ,(1.06) qx`hp`11l'bix ,(0.08) dltw ,

.(0.40) oeiwext ,(0.18)

zeitvzd zkxrn .d

,31.817 agex ew) dpaia mxk zaiyi ci lr ,dpai ueaiwa dnwen zeitvzd zkxrn

zxaegnd dnlvn ,(daiwr zkxrn llekd) tewqlh dllk zkxrnd .(34.722 jxe` ew

zriwy iptl dligzd zkxrnd zavd .melivd ipezp z` xbe`d aygn oke ,eil`

.tewqlhd zxfra driwyd mcew yweand akekd z` xz`l zpn lr z`fe ,ynyd

miakekd lk xear ,zitvzd jldn lka dpzyd `l akekd lceby epiliby oiivl yi

zipira akekd zcikl xg`l .jlede jiygnd rwxd did cigid dpzynd .etvpy

tewqlhd ly daiwrd zkxrnl xyt`l zpn lr ,ely oeeikd ixiv milrpp tewqlhd

xtqn .riwxd ztik z` dwc ivg lk znlvn dnlvnd df rbxn .eixg` aewrl

jldna sivx meliv xnelk ,60 did cg` zitvz lila enlevy ilniqwnd zepenzd

zveaw e` dtev eyxcp ,tewqlhd lr dnlvnd zakxd onfl liawna .zewc 30

'cklp' ea oeeikd l` mdihan z` zeptdl tewqlhd cil minwenn eidy mitev

,mitevx zitvz zelil xtqn excbed akek lkl .oirl d`xi ea rbxl zekgle ,akekd¥

.ozip did dfy dnk cr

mipezpd ceair .e

zepenz .(meliv zelil 100Îk) zepenz 3000Îk lkd jqa enlev zeitvzd zelila

xear rwxd xe` znverl qgia akekd xe` znver zwica it lr aygna egzep el`

onf zcewp meyixe ,irvn` `ll akekd z` ddfn dtevd ea rbxd xezi` ,dpenz lk

.sxbd iab lr ef

xak akekd m`d wecal yi dkldly d`xp j` ,mzexida it lr miipepiad miakekd z`

.ipepia epi` `ed f`e meia d`xp

9z`v zeitvz" exn`na mdilr geeic `ede ,qiie oeyxb awri axd i"r ekxrp zenec zeitvz

mipya ekxrp ely zeitvzd .48-37 'nr (a ,gn) g"qyz zah 'oirnd' ,"miakekd

..16 dxrd onwl cer d`x .h"pyz-e"pyz

10mxk zaiyia 'ycegd yeciw' oekn y`x ,xhl`e iy x"c axd ici-lr ervea el` zeitvz

ilr 'textd eliaed xwgnd z` .rcnd cxynn oenin laiwy siwn xwgn jldna ,dpaia

.xn`nd iazeke javxn

11akek `edy ixd ,driwyd mcew dtvpy oeeikn lqtp df akek zeitvzd ipezp ceair alya

.ipepia `le lecb
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`gqepa bven rwxd ipt lr akekd ly dx`d iqgi aeyig12:d`ad

B – B'
C =

B'

:mixhnxtd zernynB,akekd zexida ly rvennd dkxrB'zrvennd zexidad

Îe ,riwxd lyCriwxd ly zexidad meia miligzn xy`k .zayegnd zeicebipd

jxrd jiygn riwxdy lkk .zilily zeicebipd jkae ,akekd lyn dlecbB'f`e ,ohw

) rwxd zexida oial (akekd) mvrd zexida oia yxtddB – B'zeicebipd jkae ,lcb (

zileab zeicebipl ribpy cr dlcbe zkledCtoira dpey`xl akekd ddef day

.zitvz lil lkay zepenzd lk xear rvean df aeyig .dtevd

zeitvzd ze`vez .f

.etvpy zelild ly mekiq zlah dzpap c wxta miiepnd miakekdn akek lkl

ix`z .` :zllek ef dlah.zitvzd lila enlevy zepenzd xtqn .a .zitvzd lil j

iedifl cre driwydn onfd yxtd .d .dtevd oirl akekd iedif onf .c .driwyd onf .b

zi`xpd zexidad jxr .e .akekdCt,dtevd i"r akekd iedif onf t"r ayegnd

aeyig oievn dlah lk mekiqa .(aygna minelivd gezip xg` dyrpy aeyig)

12dpia ircei ,"ycgd gxid zrted onf iefig" ,u`k diaehe onted l`epnr iex ly mxn`n t"r

.143-115 'nr (`"qyz oqip) `
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xear dnbec z`aen onwl .oirl zi`xpd zexidad ly owzd ziihqe ,rvennd jxrd

oeiwext akekd13.

:etvpy miakekd lk xear ze`vezd mekiq zlah zbven oldl

oir lkez (0.1 :ly owz ziihqe) 1.96 zexidaa exeary oeixhixw ep`vn ,ok m`

oezp .zizkldd miakekd z`v zry `id z`fe ,mi`xpd miakekd z` zedfl ziyep`

ipt lr akekd ly zexidad znxa `l` driwyd rbxn hlgen onfa dpzen epi` df

lkl reaw df oezp .zrweyd ynydn ewgxne akekd mewina xnelk ,minyd ztik

ux`d xeckn ewgxnae elceba zelz `ll ,akek14riwxd avn reci m` ef dhiya .

d`xi `ed izn akek lk xear xnel rcp ('eke xiee` medif ,jae` ,zeppr) oezp meia

`laha xiwa l`ilnb oaxl el eid zepal zexev zenc" z` ok m` epgzit .mc`l

dcear) "?dfk e` zi`x dfkd xne`e zeheicdd z` d`xn oday ,eziilra lzekae

mircei ep`e riwxd avn z` mircei ep`yk .epxeca miakekd zii`xl ,(` ,bn dxf

izne m`d reawl jkae zeicebipd z` aygl mileki ep` ,eznver z` akek lk xear

.dl` ze`xd i`pza dfd akekd d`xi `ed

ea onfd z` zetvl zexyt` dpyiy `id el` zeitvz ly zizkldd zernynd

zexidad idn eprawy ixg` ,irvn` lk `ll miakekd z` ze`xl ziyep` oir lkez

.miipepia miakek dyely ze`xl lkeiy ick dtevd oirl dyexcd

13,awri oa cec :d`lnd xwgnd zceara `evnl ozip miakekd lk xear ze`lahd lk z`

d`eeyd jez zeixhnehet zecicn lr zqqeand "miakekd z`v" onf zriawl dycg dhiy

.d"ryz ,oli` xa zhiqxaipe` ,jnqen x`ez xear dcear ,zeiyep` zeitvzl

14x`yl qgia x`yl ziqgi dkenp ,1.8 zexida znxa dtvpy l'bix akek did llkd on `vei

ly dxehxtnh lra akek `edy `id jkl daiqd .miakekd11,000ºKef dxehxtnhe ,

.mcwen ze`xdl el zxyt`ny in `ide ,etvpy miakekd x`yn ddeab
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dngd zriwyn mitevd i"r akekd iedif onf yxtd :gtqp

iefigl xarn .irvn` lk `ll eyrpy zeitvzd ly mekiq zlah zbven oldl

akek lk d`xp izn oezpd z` dzr epicia yi mb ,dceard zxhn dziidy `gqepd

xzeia epitv `l .dtevd ici lrizn xnel epzexyt`a oi` okle dlil lk cg` akekn

d`vezd z` akek lk xear epieeyd j` ,dlil eze`a miipepia miakek dyely e`xp

qiie oeyxb awri axd rviay zeitvzd mr eply15rvenne ,h"pyz-e"pyz mipya

miieyr "miipepia" miakeky dcaerd .eizeitvz zpwqnl deey eply di`xd

mb dgeec driwyd ixg` zewc i"gl mcew l`xyi ux`a mipey zenewna ze`xidl

mitqep miyp` ici lr16iqiqa oezpk dil` qgiizdl xyt` d`lde o`kny d`xpe ,

.mipexg`d zexeca df xaca ewtzqdy ink `ly ,zgken dcaere

159 dxrd lirl 'ir ,"miakekd z`v zeitvz" exn`na e`aed.

16azek zecr z` `iady (bvz-avz 'nr) fn wxt (4 dxrd lirl) dklda mipnfd xtqa d`x

e`xy cexhq wgvi ly zecr oke ,ixyz ztewza ac xda rviay zeitvzn dfd xn`nd

.driwyd onfn zewc c"i ixg` miipepia miakek dyely


