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d i3 Misdls! dzOyOdzs S tststcHddzOls o yj dalstej d dzj e
mury + mer2=0.

RL {tIsdmr Hokn t©0O9 j-aznGBsO-gOMBd $OHJEM

m, m

r, =t , I, =r _
m+m m+m

(2.9)

] sdzdzOv  dzgj e dw fMdMmisjdr o {lktsdk MbkyOj BTt Hj

rn/Z

GHJ
m=_0T 2.11)
m+m

Tftedo j HJ dzdaOr dr/dEOMEOS MIs! lsdasdlsj dzt detséts Hoad Y
LOHOYO MotsHdlsMw € L OHOYJ Hodmp tded 9 dzgz® Kzj tizd @ dzd

V(n= M,

(slsstwe fzv N e d i s3] Is ot Isais i3] 54 delste® d dzj syd d
lted HodyJ ded dsd3 thulg@uigls teQrdz! gk i) tizg te @ deyCOYCIsgip a3 dzls
Mg Mmisj &g tlsdshdlsj d ds yj dsed f§tsdv. | dv sHds?

L =[rp],
GHp=mvidhifzdz i yofmlsdyr . LM tsard Btzts o §f § tdaf b tzH
f sfls 5Wldanlsdz@y 04 Is, ulsts §tod H o doyjiCdedizftc wdls doyd § d3¥
sHdts?2 f detf ffsmfflsdiisd, f jtof jdudSbdzwicdzsts? o Clststel

( Mdzd zfigdnfls j d3r CotstcH  dzOIs o' Blic®iIstz &OF tc O adzis &
szl Ists o j dzd Y fia®] ui3jsdyy pAlsfPv o " 6O J ded § B

L = mréy,

GHY dildti e dzseo OV MCtstetsMmis! z Gis tizs fipy s gzdz? dztz ¢ tsfizq
9 J dzd yd dzo

1 .
== P
ds=3 rg
fejHMmisOodY jls Mses?2 §dshOn! MiClktkOs | BlstOO ds
¢

H
Sdz d3j 3 H kzd § sdsjsded @afidzz B dsj dels O B Ed MO yOmis

16



L=2 d?_ (2.12)
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fp. 4. 2. s bkfdsesds
C oL Odz sfdetso dz' | fnd dz
sdLotsdz dzf j L dzj dBj dzls o j
fd dzr  Isj § dzts o wedtsy da(de dz
jten @By 5o j oo dztsiilsd ¢ dzj dgj dzls ©

q
s
te

d

g

© T =

By dzs sOC 4 ByJ ddls! Isdf d udepsj L Is] 3 A $/@Id2 tc iz
Csdzyj desteOydw my@fyls ditgj 8 @Y ©, O mijiOROwWANPS difysits Is ts dz
sldgsmdlsj & dzOv Ewsdj Sz tdOv &OMNo. [ mdd ftedd
f ZOL &k, . j. Mehmssdls ¢= O0d&HS Hesdss d §eslssd

o GMm,
2kR

[ iz wBdzdyO |kt vsldrlE@y j dadsjs @jjlets o fdzststeO
dZOH § Y dz" § tOfmydlsr .
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4.4. vjitstejBO odted OO

Ui BO odidOdkd MfwOojHdde® HdAv MdMlsjd

sMtej HMise sd3 M dz, iy lsLs@ edzfiyw N fdfis: ritsAsC gy H o d X J dzd .
d dzd Is dzts Is. j . setcOded yj dets o ftotsMmistceOdemlsoe j , |
9
iz
L

JLHT , Iss o yYOfglsdesds Mmdzz y0Oj FGfth@’}IG(ﬂlﬁ-lGﬂZﬂCﬂBddel
egs 2 Cddzj sdud ME 52 1 dzj Exedd dYf tselsfiy jday d 1© plzez dz ) 2 fr) ¢
Od &ssH YA Mse ez Missisdatsh j dzd § &3
2Ex +V=0 (4.6)
l ftoddsjdegjdedd € ojhjMmlsoalz Lo jLHr §H Isj dzOd
L dzj Sstesdyr d HBECc§RsB@MEdRshHlstdls ojh jMmsots. |
L dzj cedY ctOodlsOydesdzdtsets oL Odd@sH j2Miseadw yYOMmls
2
ve M
R
¢ HMi BOMMO Rb L HEG®H d
sddzj sdyj MG OW 1 dgj tcedw Yyofmlsdy LojLHABGET
ot On j dzd WErrld® Jsij Hf 'dzts © 152 *dﬁﬂGG‘“ddthSM fdste @" j dzd v,
oddzduddzi L dzOydlsj dz' dzgts 3 dz' h j Isjf dzsets2 1 dzj oG d

E, =E =§ NKT.

1 H JNFEM/(emp)i € tsdzd yJ Mis eebts s @pigd s j dzv dzOW di3sdzj ¢ &z dzw to dac
(4.6) fLotdvjls §odzydls' 6yjdSk o) ddudd 0t

o GMmq) .
3kR

[ ¥ sdzdzy© 1 Ists 9wt OWOsded(jj fHo@fj dsf o dzB B! yYlsts &
sldzd yojlsfqw s L dOyjddY, HOOjdset Mot dj
4 tsdzdzy O.

RL bkittejd odtedOkO® o' sjS0Ojlk OCY | Mtlsdt
E=Ex+Vd ¢ dfdziil6)S 52 { dzgjtecdj 2:

E= Bk. 4.7
1 sdzdzOW 1 dgjteedWw Lo JjLHT ZgjOz § Oy Mmdzj
dzlz yJ ded J - ltesyd M § sisj te! Ldgj sedd Byl dz

®c
dL

ftod d3j ded d3O H dzW d3j H dzj dedets | o sczéiz O fsdaed Gz € B j 7 ) L #)¢
od dzdyddzr o3 HOzj dgdz" » dL Bd dzej ded? Isj f dzsets?2 d ¢ tsd
oqEr= dE. (4.8)
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[sMeE HO MdzjHkjl, Yyl LojLHO, IoEeW®): h @Y ®BMBJa (
ZOf tetslsdtej o OEMR). 1 tcd sk sd&ZO My dkOjlsmw d
zd3j dz' M @y lsofy ™

ltod d3j dzj ded ] Mtstsldzsh jddw (4.6) ¢ MCs{fdzj ded ®

v = |2RE
G
ifmdezd MkdEotdow ¢ ddsjlsdyuj S &vd Liodpjidsda due jdz@s
ltodd3j daj dedj { Istsets Mmisilsdatsh j dadRvy jSdzls tzpd ezts dzr tzd ds B
COEOCIsdS, COC fwOoddts, §todo SH@JIsH d§ it cesdy j
fMkh jMlse j dedes B N j Mk B30l disd OBs®iM T daffij T toisds,
fsmissdls o Istsd, vyt o vyjdstj cOzOCIdCT k]
flo jen kOMMdodsr j wjtdsyr j HTter, 1 Skt jodfjes"
2O tsCtokzyO0s8hdj LojLHT.
4.5. vjtedsWHjtd j t©jOCydd
) sMCtd Sk fslsjdydOd dOv 1 djtecdw LojLHT
2
Ve G
R
Sts Mo lsd dsigle Mm@y mdbecdd dssyjls BTt B MY
1=
O
[ dzv o sMARIGEQics, ylists 3bdAjMs. | Hj2Mse dlsj dzi detsfls
b ts dzdzy O fr]tsit]&Osﬁ%mﬂgdis. Clts L dBOYO,jIs, Ylsts Hdzw
Mo jlsd dsmisd w dzdy) lso flsjdqifisd § dijlickkdfd cwOo dlsOy
stcj BlzjIsmw Htsf sdzdedIsj dz' dz" 2, GStOLHEB Bsdzj § Bsh
(Hddzmlse j dedats o S5L disy dzr o5 M@ dzq © 5 BH 1 Hzp tw o
6jOSydd, Stbttt' ] foslsjSOsl f o' Hjdjddjd !
Msfteso Sy HO sMY ftoj otcOh jdadj s Olssdidy & WHjte.
6j OCydw e fovwL OdzO ) dz® digf ek Jdf )0 CBLUsdEQ v "HigCH T dpisey
L dgjtecdw, dgj sBratsHd®BOW Hbv {tsddsets tOMmh j i dzj dzd
¢ stsdsdetsy W H o L ) tc WO Ju ddfRifshpis o 1 dg= A M) dzts o3
fsH | @Y Gl Mtzp 2 §osdzse d jG& 1 dzjtecdw MmeaweLd jh

Ep (Z, A) = (Zmp +Nmy T M) (4.9)
[dzv & Bsets Oltsddses "HEO Hiz B¢ W shbsdi KO
Bjde hj MkzikOtds?2 &GOMMT dkzS dsdss, JL Stk q
) tsMlsj2h Ov whH] QREE] B85 QOCyEgd dF 2 BIQER GHe O
Hiekze d o, Midio i @Bds dz M wE) we@dfjddzhy + sksd MHAEyo0j L

Mc? = Ma1c? + M2oc? + g,
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GHGE T Mk di3d30 tc dzO W Cddzj sdyd mM¢ Ow 1 dzgj ecdw olststed y

MsnteOdzj dzedW 1 dzgj sedd toj OF yd WdadedP M MPtixfSovichs Mckts 3 dz0

Is. j . gEfted. [Mmdd dMosHds] YHits fsSsdlshy, It |
Mc? = (Zmp +Nmy)c2T Ep (Z,A).

100 dM" 8 O% OdzOdzsc d ude § s slddgsid) dedud st O n juds
ZoqA=A+hA, MER©Od dedj 1 dzjecdd o fsyjmmj woOmy

Ep1 + EnoT Eb=qE.

{ s HO o dokEdsts,0, ylsithdzd { dzj e d™ Mo W L dpj t@dsdsde d fyaiz
gdmrtsHdtse s WHCO, Is. j.

Ep1 + Enz > En.
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tdfm. 4.3 UVHJjd dOv 1 dzjtecedw MmMeweL d dzlz§¢ dzts o
dmMdzO wHtO.

Il 1l MdzEyo] tOMfOH oL By jd (jMmdd td dzj
ftod Usides smizh jMlseodv jlsmw f orf Hj dzj dod J o3 EmdefFe< d ( .
EntcOMf OH LOftejh jdz LOCtsdesds MshteOdsj dedw 1 dzj to@
6j OCydy MddadsjL O MedAkfv Bp 6O Mt sk@GHPAEIE sdzj j s
MIsOC % J di dad judg  dzj ec d d

GEAELT EnT Epz.

lrotsH 5 Istsdz, C0OCdj dd3j dedzs toj OCydd Gtetsls
j zOls' , idss s Ov M dO + SMY j tod d3j dals O EAds s
58" ftjHMlsOodzj dz0O dzO tedfm. 4. 3. 1H/MESsA® 2 I
¢ 256, Is. J . 9 tBdzOMIsd wWHjt XjdzjL O,A>SE Y j dz
J t6cJ sedryginiddz f tetsyd M HJdZszdW dz0 M sdz d .
My Onjakz" EW YW Hijte dHil M o' HJdiddJ &3 OlsdsjdieiasRd ,
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[jeyoe2hddd Y"HieOR, dOsBStesls, 1 djtwejlsdyjmsd o
Iswy § dz' § W HEKO IS tealtsH Hdzjedas P d3+ dzj e d d

I smEtsdzr S22 o ojhjMmlsea] LojLH el dgsd i dzg d3j ¢
sjtedstw H jtedsr j toj OCydd MddesjL O, feslsjcoOshdj o
Ldzj ecdd. 1 Lo M<HGM, i ddeiti@di3die s dz? o s Qs H dafh
ydS(aojlsj, 1939):

p+pY d+e+3. (U< 0. 42 [11]) (4.10)
p+dY 3He+o (4.11)
*He+3HeY “He+2p (4.12)

t JOSYdo( 4.41.21)0) o SH Bt H dztd CHD j  qi&jdBEE y(dlsts Ydai.j1 0
fsfmdjHkzsh j2 ©j0Sydj2 (4.12)) L OMMegh Osygfis” f
feslssdss, {tedogcdd,j RS dhj HeOMDSHES siw .

1 0o jeh O h Ow ] OCyd™ ydC&zO (4.12) t©jOddLk
pBHBEEHA 2 YyqdSd LOsjhOjlsmy tj OCydw disq

*He+“*HeY "Be+o (4.13)
Be+€ Y "Li +3.(3=0.862 + If dAd=0.384f 1 ) (4.14)
‘Be+pY 8B + o, (4.15)
BY %Be+dé+ fU<14f 1 ),
8BeY 2“He

sO¢ d ftojHr HEPOW 11O 9o jlseo! O SHBteSH dzsG 5
jdledL yjbrtejn ftoslstsdss. 1 jttaOw tj OCydw |
ssdi3z Bz@v juf el BB + dzj cetso " Hj dzj dzdw d ote]
fMdzj Hise Ols j dz! datsmisd .

[BlcOLBs9Odzdj] BHdsEts YHKGLO 6jdzdy Mftse sy HC

gEn=26.7 [ 4],
dL C(tlsstets? o Mtej Hdzj d3ls  dajSAsisitdsd dfts.. 6 1 [siIS gEkizdzE g v

9" Hjdzw jdss?2 o dgjHteOR Lo jLH"™ 1dgjtedadd sy HOJIs
LojLH' (Stdduyjmsets dj2bteddts, dmMikzmCoOjdra Lo

J jIsd distsfyls ' N; = 1s.dA&MII0? intisdndzt©/g itz fks tc C
s dzdzy ydz' n dzj 2Isteddzs f sL otsdzd dzO  sdzzyd s dfmy
Mtsyded S sz 1 dzjtecdd wBdzdzyO® Wwodzws Isfyw Is j tc 3w
tetslsj S @ T dfs dzj HIGOR
UJio@RsWH jtode | to]
Mis@o O LojLHMdSGETS

2 ted dzdzOW Mo

M. ez kz 5) .

ydd ®© L9ajLHOR ftocdotsHWIs
ts hifmse ©, yYybt orLre0jls {1,
otsdze ydd L OCOdzydoe O v dMmistsh j dzd jsdgzOIMBHF @M Q@ 9§
Ojdz sz Hwsorh jdedw Isj B jtcOlskzter |, 9" L 9 Odadz
sOdzsowWilsmw 1 WWJjSlsdoade d3d IsjtedssWHjteds §J t6j OF
ey O ydw BdC, 6,1Stafj dfdyfmdzj Hiz® M dn {1 dzjFdsj ddlstisigdzjo {f fiftpldsts
SyjtejHdSEts WHjtodsets ctstes yjets fosdmMosHdls ftso
f ste, i sCO dzj o ¢ dz¢ YO Ismmw  dzse ' § IsJ ted3ts W Hij tcdzr
ftotsH G IsOd3d ftcjJH" HEN jEB 1 IsOf © Lotsdz yqdd. ;
mMsslse jIsMmise 28 Is s fvis jj Hejdelz jj dzde'J JO S lyjdted3ts
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l tjLikzd O] fteslsj COdedw o dzj HIcOR dBOMMJ ¢
tcj OC yd?2 sBtcOL 28 Isfpyw NddzjLdg § LOJLH ] W H tg (
EmMlsts?2 ydoe sfis d fjtejrHYIls o MmMthMsswddj ctcOo
sSBOaPdiz] 2Istetsdzdz" =~ Lo jLH dzdBB yjtedzr » H' t6.

4. 6. MOOCIsjtc HodyJdzdWw CoOdzlsse o dzj HicOn

t O lstcd d3 dzO0 fted d3j tej wtsdzdzyO® tsMmtse j dzdesMls d
ojhjMmlsej LojLHT. A Bls s dzr tetsy HOE sw o L tsdzj
o s zdzy@BR,. 1 izslsdzgsMmis: o jh jMise O o 3] tel By j 6O tztzigC
10s. uvMmdztseadw M or MC 2 Ikydesis: & Mtstslse jilsise
odJMmMde, il { dzjtcedw Y HO h da MW OF sy dzeB
dz6 sdets yjtedesets Isj dzO. [ OSMddiszds gth pLlsBOJ slsafsgC
odIsmsalzils YiMisStsdikz tj dzlscj dzsoa MC sd3sz dL dzlz yd ded ©

redykzhdjmw dL MmMbsdzdzj ydzg' = dzj Hie Wislssdzr dmy -’
Lkzdz sOIsj oL OddtsH | 2Mpo it d®dd).o sBisd df B dz1 oz to
O tcOo dzj dzdj Hody jdedWw Wislstdatse Mz yoO2dz dz tsB to
MistcOdzj dzgdv Wslstsdatse desdls HdWW kL dsdeder 2 R OtcOC Is

| ¢

k:%. (4.16)
[ dzd zOs ieztsEts ftotsB j GO WislssdzO (MtejHdzj j tOMMmlstsw
femai ks hdid oL OddsHj 2Mise dw o&3d)

| =t a1

g_ns (7)

BftejHjdvjshy ¢ deyjndss thPiygijd2d j ddzjeCLis@xfsigatsoj 2 Mis o d
OB . U ez Y skstsdse Gl j yOjls uvsdhsdse

G=Cr= 6. 625&sL 0

[ dMOdedzr 2 SOLOSCIjte wOMfesMiseOdzj dedv ¥ s tsd
r<02R)d o wdzhswEifflstsets ©Oo dzso jMdw, L OdddiOsh j2

0.2R, <r<0.7R,.

Jtoj BY wOMftesMisteOdzs) dzdv W islstsdatse yYjtejL Lk L tsd

¢ HLj=0.7R;.
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] dztsls desfls ' o =03 inas@) sPp iz 1 &%, ¢ gl Mistslse j Is
YyJ dzZlstceOydd + dzj Clstetsdztso
n = 0 m &3

e

I

mp

1 sl stz otej " ©OMfEeshiseOd) dgd™ W slstsdatse YjtejL
LA 5A Tdzj s .

[ dzv Mtc Qalapp dzded dets, M uj dz§ jslssc®Fdsm] 2fHbg i s
Ctss dBjde "j, Ujd3 £ Wlodss, Modds/silds §sCdHO

15 Bjtej EZHOMj ddY s yYj dsted® ustddyO Isj Bfj:
2O tOMmMmistsw dzd "Rolzy jp sz ™ JBls Dz ¥7ls dzj f Sdzdetsfyls: s
2" j Obtd®k . Skt ftdotsHdl ¢ Mmkh jflse j dedzsBEz dL ¢
dztso . 1l tojs5BEZOHOE N dB] MsOdsowismy ftsyj M’ § ¢
Zzyjded j &3 o lststed ydz' 7 dili eletd®so | dBjedp'l 2l sOIsj 1 sts
dZdje yifmsCdrn CoOdzdstse dzO € o O dzlxirlz uljj2dz dhLdd2lz yi Ootjlste
CjdtsomMCdy, o] fijliesz tsjo@ ¢ jsditg ssfizddF, Ctlstster j,
d2' & fdzsWE HtesBWISMW dzO &£ro™O datizlr Y jod,H  &:E & dz O Islg jdt
4 s dzdzy 4 d3.

Rdzlsj demMdodetsy oL Od dBtsH j 2 Mise dj r¥as7B fdepe iy d ds
stsdBz, vyt fsH oaLHj2Msadjd HOodzj dedW dL dzzy d
(Stdzoj Syds ) . vivwststsaf, odzsj Celststets? f jtoj detsfy duL
JIsmw cdzOo dzr i3 SBtOL 53 S tsdzo j CIsdoade d©gd odrtcj o' d
9jJCIsdodats? Ltsdets?2. stsdzojSlsdoade j Hodyjdedw o jh ]
MO Wislktiglspyl degdi ddi3d S tdzo jSClsdodes?2 L tsdgr Mmtsf

sOdi" j odzgjhdadj Mmzsd wtsdzdzey®, dLdzkzyjdedj ¢ts
Mtsdzdzj ydes2 Ol BsMY jtes?2 . [ fdase dzOW yOMmls! ftsdzdzj v
Bsj dLdzkzyjddj, Wde@is2a O jaldsipus iWitg lictOi @ d H dz20 f tod &
Hjdedd dtdzdzy® © Bjdzsds Mo jlsj ©® odHj COxEhHj22M
slsdetsmdlsj dz! des IstsdzgC ¥ tsB dzOMls! s s dis 5BER. € 5 dzts

4. 7. 1OMftesmisteOdzj dedztsfilse? ~ d d&3d yd MS dm 1 dzj d3J

t OMf esMistc Odzj dzdzts ls* & And &3 uj MSdn 1 dzj d3d dzls t
4d34dz.lsO ftedrsHWYN jesMw o o jh ifMlseaj dO {tc
f ctocdesetse 1 dzj B3j des©. [ BT ydes o €COyjMmbej IsOC
MY tctsmis tc © dedjjdadisSdipls + 0 1 widg dzdzj ydzts?2 MdMmisd d3d Y e
j Bdes?2 Ctster, [ kder, Bjlsjtstedlsse d dqL M jSlstetst

( fndzd tslse dzj y' fmw s ls O dzts 3O dzd 2 sBEkMmdzse dz
fr]d3cf1ufn£iq’n sBi j Slstse ( dz@ tfsteaf|dgjj th),ls o ® dzts d3@ dz'tedsts (
j d3dzy ), Ists ttOmMftetsMisteOdzj dzdetsmisd 1 dzj d3j delstse o o
dL Qq’d3q’ Hicze €& Httkelk d ¢ tOmMf tetsfistcOdzj dzdzts
Ml &i3d .
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