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-f Odzj2dz OC ZOH dzO¥-Misjj I8 Gadzg s | dz' KO j 2O O@ & ©OdAS 26 & § 5 Arelzdz®
O30z tc @-ofIszCA ;0 stolze S j fy-1 QO s @ats KO MigOa € B FfifoCARdz O 50 s I t
9-h f 5dzC g

{dMzds6R§dEd Misr Cso MesLd 7 Ssdflstelz € yd2

0

6.4.3 1 Mmisr¢0On yjdjLcBjlbtddy & { dzj Bj desse M
L dzj i3) delsOdsd o B Mists hf sdzsC o f tj bR HEHS ©2 Is igvs
Efster d stejLSd Misjteydi?2 (tdm. 6.6). rjMmlscdy
Nddzj LB jIstsdede” 53 HJOWteOEeBZBORB o fMmdzzyo,, j mdzd
MHedecOs hda BkMmddzd?2.

e e ————

I

1-lsOdz! dets2-h f e stsdz L ORsdets dzd yd @ Oded v
tdmMedes@8 R §dz3® Misr Cs9 MsjHddej dzd?2 Y JjdzjL tsBiIstsdede = d 34 |
6.4.4 utsjHddj dzdj Oted3Olskzte’ 9 Ml COR tj ¢ sd3j dzH
LOC dZzOHds @YY d3dj ddzd dBjYHE M2, O kOS] M f]te

Mtse dzOMdets Istcj Bty P kG PPBWB . Q22 yjdz' ¥ kd3j dzg' " |
fiifzmMC O OtedOkzter HBYEZMCO]BEBNCBISYJ g @Gezd H d B d3}
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COL i3j otsd3 MistStotdy ) Odzjj daBjs@®j p Lo § Oy HEs2d(HLjHgdd d
d-HdOkjlste Mis' Ckjdr =7 Mmisjeydei2). }td ©OMY{ sdsy ]
odzlsted fjljd §t df §jeddjskbdtsdfe N G il

6.5, G, H) . lted tOMmMftsdztsydddd f4lsj d 9 GctstedL
ftesHBdz dz | Mmlsjteyded. {OMyjlsder j Mmlsr €d dzO § jted s
L OBsdets dzd ydq o ©Oded v , ftocj HEMBOId o OW titezd R Oy o j tog

Msjrndddlsj d dr j o5jlsOkedujmMSdj HjlOdkd (tdm. 6.5
[ jsOdzdzdyjMSdj HjlOkd Mmis' Cse HEdydd BLE} LO

5 toLdjte hdeddz Mmilsr Ctse MdzjHkjls dz2OL &zOyYOlIs:
Ctso HMzv t©OLdBjtse MsBdteOj dgr 7 1 dzj d3j delstse, ¢

6] HOYO dssdasOydzr &7 My ddkOs h dr bkfddd2 o Mlsr ¢
ZzOHdzr | HilOdd BJjL ftodddj dzd dzedv L Odzsdetsdzd yd o O«
| 3j destse o MIsT Cj HBddO B'Is! fttso jtoj 2O dzO dj
ed z0 twOMCter sdw Istejh ddz dz® bktetseo dzj Ot®ROlkter |

6.4.6 4 yJjd s MsCOh jdzdw tOL d&3j tetso d ¢ tsdzd y,
ftosj Clsdtekzj d&3r = o flsr €, O OS] Ekftsbf dzif? O jclOf
tsfdzts o dzglz 8 OttdzOlsztclz o 1+ dzj Bj dksOGr d o Mmlsr COR ft
dzj Btsdz? hdrn EyofmksSOr o Ltsdzi tjBite, §itifMmjiCOJdgrnr
slsmizlsmis o qdO tdzjwBQifrids ¢ On ff telisUs Wiy § diddafsdg Isf dzd 157 d3df e[z tc Of
Eyomkse-O@BdIskazh ddz § dzd Is' .

6.4.7 1 MMlr¢On {dzjkj dzZsse, tOBGIOsNdE &O O]
Zfmd dzd w H ts dzy dzr BI Is! otsmy ted dgv Is T dzOH j ¥ dzts L OO
wodweh jAIfqw ftosHESd Jdd] 3 shdse dsAs g diz3Oskzter t©j B
Il Mmlsr ¢ O, oM tcddzed O h drn COMOIsj dzt dz" § kmddzdw

o Mzl 9o d z G dzlz B dzj dzd 2 , sBtecOL 2j &3 =~ ) B4 Istsdz
L ORts dzts dzd yd @ Oded v , H s dzy dzr EHo dzj Iso@tdW ISMtQ4 € @M yJ Is
W tstec dzlz dzO df3:

Q < Rty (6.1)

Q, < 2R dmy, (6.2)

LHJRRR-teOMud Isde” § Mmesy
heske jsilkso p tedgs Mt ©&
Ik, h, tx - H dzd dzO, or mMsils O

y
fn

5

slsdodzj dzdwv B JjIstsdzO MmB tstedz -
teOMmlswy j ded d ;
hf sdes¢ (tedfyp. 6.5
Os Isfpw  B3j Misdz' fezfgd 5 6 OF 5
tIsdrn kfmMddzd?2, fted 1 Istd
d Hddzj ded W L OC dzOH dz
r¢coO, C0O0¢C ftOoddzts, dzj
odzdo O ls Hdzv o w oL Iy dz' =~ tOMIsW ¢
s CipisseEOl d3. { Mdzd kOC s Otec di3d to &
dzv Is ! HOdzdzr | tcOMmlswedoeOshd) HRpdgdademns Gislfi
s+ 3
d hfsdsyd 2 " ch SEps] deffddedigvds dz” &3 § dztsm & s
dzC d HBf kzmovAs'ls fiffws i tdg) drilzj deg

Ry = (0 — 0,7N)/(2R, I, n})

( Mdzd uwjtejr Ml ¢
9 Ltsdzal HJ 2

s . Qy
&
N
oy)
QO
Sy
O]

—

4f &z frplrd Ote 3OIs Iz &
HgS Edzw todets €& sy
s

= o TSRS o
S~ g GO F
T30 8o g
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>

(6.3)

d 30Is Zdzj dz# h j dedes? ftetslsde orf Mtsisr sftej HJ
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6.5 [beojtmlsdwy d ftetsj d3r

dz§ sMis § dzdz" - i tcts M ls tc &dehy ldsomjwdzdzy B ts J CCHsoHf
ftetsj o3 tcOL dzd Yydzts?2 W tstedz’ 9 HtwjH]d
CsfMmisd, © OCYJ BB M j2 o] ddydds,

90! Mw bOCY] M ftodd didaf] dgOf 1B dH
ZOHBE ddzd Mo BBHBO.
Is
dz

6. 5.1 ] Is
slseo jemisdw d
by BteORBI 34 M
Bsckls EMmlstcO
BBB&BQJQ m

lted BtSdz h d cOL i3 cOr ftetsi Bseo o G dzdisy toj ¢ s
Colsster § 9@4 i M CO02d@dve hddid toj B tcOdsds Mif actd @av s
dzts ts 3O dz! dz" § d SOMOIjdz dgr §| EfMddzdw, ddd Itsd ¢t
ffjuydod: d rn ®&jsOdddu Ncdas CodhskzCisdods = 1 dzj
Is¢C tsmls Y d dzjL 5B Istsdadz” - L dzj o3 dzls s 9 sBBdzsyYd ¢
jiststf o Oydz" § f Odzj dzd .
5.2 [bejtmMisdw o fddkjy tBdEtyjs d M¢ EzOHSE f

sfzmMCOjIsmy EfMlsteOdo Ols BdL MfJjydoOdz dztsgets
EClsdo dzts? OteBBEOIskzter, CO2 d@gdzv s ) Joflsa j emB G
Msdw tj CR@i dZHEzj sy ftesi CIsdetso Ols+ Ctokzg dz

jded j 5 kradze (@i zBHEd) .
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1-0tc B3O IREfHIO; ¢ Ot 3O Is € s dfn ddf@E S 0 Qo dzs f esydz' 2 Mo Otedes?2
[ dMEds COIdmdYeh jj Otdduse Oddj lsojteflsd?2

6.5.3 | Lbdj 6o jtemisd?2 fddk' oL Bjtesd BGdj |
Elstsdzh jdzdj d Otedsdtetseo Odedj, ftodded BOj d3tsy 1 B3 s, Oy
hdqtod@zZli d f dzsh OH! BjiltdO d OttdOlskztr dzgj d3j dzj d
fsfjtej ydesds fj ujdzdd or tojL Odedets? yOfmlsd §dzdlsr .
fsdzS OF ddzd flsj dzS OF, Hsdzydzr dajls! o tjBtOR
oMy todw lswd,w tztiffHasfH v h j esw dzO o' toj L Odedzglzs yOMmls:

6.6 [JWBttddOydBdedz j h o
6.6.1 | fusmswOdnlse jdder & (sCtrlsdwo el -H0Rtj Ctor

Mdzj Hizj Is ftcjHEMBOtedo Ols dn cOLtejLCE fsmistsw
EMOHtydzr &3d "o Od3d, twOmMMmMlsswdzdy B HE Clstte’ d3d d
Emdztse d 2, CodzmistezC Isd o dz' - sMmtsB j dedats ) ldfjteds MBSl lg g
tcOBtSls d .. stesd3y IEts:

) Bese s tetsdzj Isdzr » St Isdwn hor mMdzj Hizjls Ekfls

1L dzj 3§ delsOcsd (tedfy. 6. 8) ;

) M¢ dzOH YyOlIsr 7 d o sdzdzd Mis™ =~ Mo sH YOlIs' =~ ftsCter Isc
fsorhjddw dr otsHtsdz] f tosdzd 6B Gsfglcdso Ots ] € HaB] dzrcli B e
o sdzdzr Mo tsHO;

Is j &3t | tc @dte dats dz' HjWstedOydd ftetsfls tc ©defis o j dzdz
Codif j dzZhdiese Ols! M L O fyj esdzdz S On sPéze j S ©OQBEYd A T
Eftcld® stedsdtelzj d3" 2 ( f 5dzd o3 jdes B Flz Mtisticts dpdsots € )1 o Bids
Bisdzj j) ftdzjlsOR, COC (0o ddts, ftoddsj dzwels Mot
dzj f sHody dese s L OCtej fdzjdedvw ftsCter Isdw daj d3d dad 4 ud
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k¢ d&zor ;
HiWstedOydedady § hor 56 ter IshdorO dsdts dzoytidg’ o j ety el OB H Qfls

émgzq lfsngfcj“qchdzJ s dzj fjHbmEslst] d & esfodyIsdw
BC ter W,

0-9 dzOf tc Qoedzy dzde@ {f tc Q91ldzg A I ts 9COR;- W | Goellz ) O W tc B iR @S dztAY K O cizts Hzdz0
h tso

tdizdtst b BBtc tojh jdzdv Isj 3 jtcOktedzsets hoO

6.6.2 1Ctlsdqw M Ctokzedz &3 ddzd ¢ tsdzd ¢ sdzOdz! dz" 3
Cef sdzO ( Is. 4. ) HJOMR) stetsdy B tsdzj | 40 dig)s tc jodz" § t
HIWBtedzOydtsdede § N or H s dzy dgr sfdJtcOls: Mw 5 ¢ tsdzls
sftste’ o t©OHJdOMd dasd3 dzOf teOo dzj dzd d , Hsf EmMC O h dj ¢
HyWtstedzOyd?2.

6.6.3 | tOmMftstedzr » Cter Isdwrn  tesdzj Istsdp datdoddzts]
dzj f sMmtcj HMlso j dzdzs dzO W Iz eleHn@Rjtsaplsiz’ ,J  IsdjJ di tisjtaeifBlsyfate/dzts
Eydisr e 0l ¢€0¢ ftod tOMmMyjlsy, BOC d ftod SCdmsttizd

7 Y9BHT'
[ Mdeseo dz" | f sdztsy j ded W

7.1 H9BHT ftej HIMIsOo dzw ¥ Is mMtse 52 dzj mizh Iz N d

C s defmls to A S\fcferr Isd w ) o dHJ dL 56 dzzlsts2 o H s dz sfid
sBdZOHOE M j2 twOMmMf stetsdz d tOBtSlsOs M j2 dzO My Olsdj M
49 tSHYOIsT J st sdwvw ftesj SIsdqokze simhw, CO¢C fttOo dd
HdzZw v diiszetsdz! dz" » © f dzOdzy tsrdalzE Y ta 1A . » 1 sz

CtcOVd ( 9HTsdz! sBtcOL kN j2) MeatsH' dsekls tfdtOls! fi
zO WEkdH Od3j dzls' .

t O] st Mo tsHtso otsmy ted dzd &3O J Ismw L Olsw y ¢ Odzd (ted f
it yd’ i3sd Mlsj dzOBd, 6 OBOB] ,j dzls Gsgrls to W tetefiO d3d 7 . «
ftesy CIsdtecso Odzdd Mo tsHTESe mMzj Hizjls Eydlsr 9 Ols! f sH
o st toddzgd GO h drn twOMY tstc. Vdij dz' " jdedj f SHOIsdzd o s
WEdzH OB dzlsse  diBsy jIs BT Is! sB M Jjyd dzs EkMmils ®dztley € 52
i tsdzO.

{dMdsGoBHL f) L OLYYS Ok



tdmdets@GoBH2 BJjL LOLWYJjEC

7.2 JyjtelsOdedy MotsHO toj SRj dzHlzjIsmw f ted ded &3O s
dzddzedd ddzd Htekzedds BddLSdd ¢ ddds Ctedo' dgisc tm)o ts
syjtelsOdedy Mmsswls dL v dBsdzddj 2d' = kyoOmkse e,
1u4tslsOdzq’4 MotsHBe, MjCydd Sttt n mMemsswls dt
MsCtcOh j dz YdmdzO Isdf stcOL d3j tetseo 1 dzj d3j dzls tpls dte j € s d3
7.3 Hlstec;dzlz ftsHI j BO MotsHBSHO (o Cdzt ug) ) L O
fjtoj Cter 90 dii3sets  sdzj h j ded v, M shMsBtse otMmMftedwisd:
Hozedn bkfmdsed?2 tjStdjdikzjlsmy ftdddBOls: o
thGJQthaOJlsigm.Gls f totsdzj
7.4 16 Wtttk §ofjtejydsets Mmjydiddw (oHtsd tsBfS
ucfdzo[dZHth’lufr]Qc{J (M ftow Btsdzd dzgj 2 dzts 2 sBtOL zs h j2
o sdzdzd Myls ™ § . 1 edH Odzqd J 4t ydssdilz fd ud dzqd ® f
ISteOf § ydj odfdi dzis tstiizd fifls 56 B J fis. Y § WlscBddzd™O j (s dzj izh ¢  f
MotsHYyOlkr 7 Ylterlsd?2 d toLeotsdwjls Mmikh jMmise j dedets [z o
O-yddzd dzH ted uj MeY cz@o @K, | Mo sard szted st J Mo BY, (Isdyfr 1

tdfmzdzst s j &) yde" §j MmJ yd dedv MesHYyOlrn §sCter Isd?2

It kfmMizsodwds dqLGeSIssodzy dgdvw L dzj d3d dzlstse MmB Stedz’ =
Elsjf dzdlsffizetsdmisle © Ctosodzd yddddittdyj mMcdi d M¢ d
o tsozdzd Mis™ ~ .

uBBtedz j 1 dzj di3gj dzlsr Mo sH YOl n fsCter sd?2 toj ¢ tsd3j dzH
fdztsJ o3, Izls;lj’dzq’lscjdzcjd3 d fMzcj &3 Ctese jdzt dese s C 5o tcO.

7.5 1 JiWBsted3OIsdoe detsfyls: < dzZOH WO IsY & s Hds dzo tetzdgd fighsO f ~t



fsLosdw il s CIsdiotso OO B ydejr. hlsojtdel. ] s f tc dzts |
COtCOM L HOddW, Mz O d2 GYfstes?2 HoEZY MoBHBSO, F
otsLHj2Mlsadw. | MmMzkyOj dzj sBatsHd BsHIEd hipfipleotc ®2 fifjoot
&3 Y H E M<¢ d&zOH € O d3d d dzd 9 5 dzdzO d3d SOC Y J H s dzy dz'
CdiRf j dzM Ols st O d3( .

g4 C d&zOH € ( d dzd o s dzdz' Mo BHESO , ftedd3r COs hdj ¢
Ctsdzmis oz d to s oL Ads Wiy O s tc € O d3d Hd OW tc©c B3O A3 d Is
oL Bsy desMmis! HJWsSteddOYydd CtsdskzteO dr s Jjtj ydses
7.6 J Mo sH YOIsT 7 fsCter sdwna Bse lzls BI Is! i tog

Mo jIstsO! tOyYydBsdedzr » WisdzOtej 2, o' IsWwydgrtfn. "ORsHM fcF
gl .  sf 2MC Oj Ismw fsHeo jh-Bl @@ §dzdmo BB BDERS | ¢ tc@dd
sBtstckHtso Odzdj, O OGS Y] ItecketsftetsotsHT , § dzsh OHC (]
toj Sz dzgH 2 j s Oldf'tc & dz@J MIsOr O sdzsy j dedv § SHC to,
fso jtondzsisd Mo tsHO.

7.7 w9BHT o] Sd3j dzHzj sy ftesjCIsdtese Ols! gL Isv
CdzOMmMmr BJjbtsdetseo dzOL d&2OyOe Isfmw 5 tOMmMujlsk M Eyd st
BiMHE fREcEdr] &3j ZsOdkd MotsH YO 7 §sCter kd2 ftotsy
B3 dzC sL Jteded MisT d3 B Jj Issdetscds ¢ zOMMO ¢ 5 f tetsydatsfy

7.8 [tdtsdkdlsdzr §Jj] MoBHT ftesj CIsdtelze sqw  f toj
Cslstster A, fts obL®Bsydshisy, HOdpdedy O s s is € & dzd
MosHOR ftotsdzjlssds Btsdzj j 12 &3 MdzjHEkjls ftcj HEzMdzOIste
9 dOftwOoadzjdedd f jtojCter 90 Bsets MoaHEAR §totsdzj IsO.
fpdzj HEzjIs EZudls' o Ofs.! da@fiStsdisd dos By e § .

td S dzZHOydd s ttOMyjlslkz MosHB

o
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7.9 HOSH toj Ctsd3j dgH 2 j Isfyw tcOMMmydls’ o Ols! ¢co¢

sSsdeC sfisjdedz” § Otéd (fted dzOdzdydd M Otedadogdstnets shmlsh
fpg Cydw ydazddHtedyj MEsets MoatsHO, MEZOHCO ddzd o tse
LIstsds Mjyddedjy MS zOHtS ddzd o tsdzdz ff ted ded 3O Isfyw  dzj H
o s jte]j ydesd3z dzOf tc Qo dzj dzd d bk ud l4fr. 9 @ZORfEMs Wi tg§ ccdxO fpdizts
HOBHT' s ftojHjd dgr 5 MsMmissWw dzdf ¥ dg) OO ) ipd 4=z vpj As*EIs
o] CEdi3] dfHOFEPMIssWh jets w1l . 1ted twOMyjlsy MeatsHBs 9o
f tod ded 305 Is st dzOM.dAls1 te@7 teOfMyjlsjy  dzj 3] detbf sz jo s
toj OC ydd fr]atsHtsa (LOLwYCd, s stods § Wited , ¢ s
ftodded BOjsMw tOo dgszj tecets tOMYtej HJ dzj decats?2 5 o Mj o
dstsMtcj Hslstsyj dedz" §| dOcGtekzL € d tsls ftsHe jdesets ctolzL t
sOCy | (odashtg i d@dm izl shd # sddsmis: ¢ Eydlsr 9 Ols!

otsdzdz Mo tsH O, C Colbtste’ d3 tsded dzj f sMtej HMiIse § dedets 1 to
fMdsy Y dzr d3d MS ZOHSC OB d dzd o tsdzdzO kg .

7.10 1Ytd ©OMujlsy MmMotHte §smlstsw dddcs iy Hd
Eydilsr 9 Ols! gddOwtstizts dzdzed Is j dz! dzlz 8 zOctolzL € Iz, or LT 90y
My yd dedwvrn, lhsswhighE ®#PstwO)mhstudagoy ko j ddyde (
Czs yo ¢ gwlksod (tedm. 7.4) s Ctdot?2, Gt HjdV]

s
S

[1 ]
g -1
cose (7.1)

GHY-f sistsW dzgdzOW dz2OctelzL CO o Cdz¢ yj MotHO;
i-Eetsdz dzOC dztsdz®@ S OMOIsj ozt dets? €& M MoatHO o tOMf
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t dMzdzsg OMUS s dZOY Mo j BO MotsHO

) 6d ByjtksOoddd thd MosHsse (R G Hlsdsiy o6 @ i oy datsfighs c
¥ st Bl 20 ds:

_ P4f?
fo= =55 (7.2)
. (mst-x},
@ = arc sin ;
(7.3)
y=/— Ryl — cos ¢); (7.4)
. l
s = Ry2arc sm{—-J.
28, (7.5)

) tod teOfyjadsi’ A CitaOsHyse ) Istojkzetsd dzf &3 Sy  tels Odzed |
Clstster 7 otsMftoddzd BOjIsw L Olswy ¢ ORd, tothdif7BES Y j dzd
fMdzj HEjls ftedded BOIlS! , ybts EMdddwy &jyxHE L OkwYCOd
tcOo dztsH j 2 Mlso ks h OW EfMddzd2 o L OWyCOR twOMmftsdtsy jc
or mMmislsj .

7.11 Actdfdjuddy dzdy sfsted - t6jO0Syd2 o Ho
cOMf toj Hj dzj dzdets?, ko jdzdydoeOsh j2mw ¢ fwiksOd (1.
o dzdw dgdw Mz M jdedw Bftste d Zftcketsets tsBY Olsdw Otéd

vsOBd&ZdYyo 7.1

4RO dzOc kL C g l jelsdCOd dzr { OMY st

ifoeettsnnmanciedineatiniipas]

Va= Vg =gl/2 H = kgl?/(8f)

VA = VB = mlgll H= mzkgll




p! 2 I

Va= 3pli8

— 2
Vi plig H=kpl?/(16f)

stst WWduymhddalf tcd ded &30 Ismpw s lsOBdz. 7. 2.
vsOBd&ZdYyoO 7. 2
f/l Isy Is, f/l IS, Is»
1/2 0,061 0,007 1/5 0,142 0,093
1/3 0,099 0,031 1/6 0,15 0,116
1/4 0,127 0,061 1/7 0,155 0,15
| OGtigiol s Stedetsds Mg W dadd Mmdzj HizfTp , s 6 uz]dgOl! Z§
LIstsds Mjyjdedd tcOQoder &3 e dzkz dzOS dzsdzO@ 1 dzj 3§ dzlstse Mo
stLWWdWdj tedls o O " 2 odzdWdedj M4 " j dad dzd dijvded Wo
LOIWwYjJS¢ d tsBYOIsdWw MotsHtses dzO o j dzduyddzz tcOmMf stcO,
k:
1+1,876 — ( J
EA4 4 (7.6)
CGHIo-ddtsd3j dzls ddzj eydd d § dztsh OH! st jtoj ydetsets g
AdE-{f dOH!Y 6 jtej ydetsets Mjyjdedw d dBEsHE 2§ tckz
SHd?2 MEdZOHSCd dqdzd otsdzdzr MoBHO;, HA&W N JjdzjL B Ist
fsmdzy dr LOBsdtsddyds Oddw, MmMdzjHbEkjl Eydlsr 9 Ols' o
f-Cst WWduydj dals, of ad@adidf@jdtsfPlsd ls §tsHI j &30 MotHO
[-BsHEzd bftzetshisd B jltsdd M kyjltd §tsd.izyjh
f Odaj dzw o5 ddzd + dzj d3j dels OB Mo tsH O, Bt Hjdzv ]2
)_ l
£ 2 810%h]
B LA 7.7)

G H(L-d2OYOdz! dz" 2 hisHEkdz EftckzetsMmisd B J IstsdzO;
lb-" dted dz0 § Odzj dzd ddzd Hdzd 2O + dzj B dzZls© Mo sH O o  dal
hy-lstsdzh d dzO fted o j HJ dadetiic ts )7y i drif dzd wizj ¥R3Q dizls @] e SH O;

hs-of MslsO L O@ssdetsdzd yj dzdzse s N 9 O.
v OB &ZdJYyoO 7. 3
[ dzd dzO w ow ; [ dzd dzO wow :
fll f1o 531 O ssi W dgdid o 531 O ssi WWd4dj d
1/2 1,57 - 1/6 1,07 0,881
1/3 1,29 0,696 1/7 1,09 0,911
1/4 1,14 0,785 1/8 1,04 0,931
1/5 1,1 0,843 1/9 1,03 0,942
1/10 1,02 0,952
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Btstelstsor n 1 dzj d3j dzlstso .

{ Mk detsSs O sk Bslstotset  dzj dj dals©® CsteslsC 52 yddd dz

J MtcjHdzedr fHotsdzj sOR € tstc s s tsHzts Mdztisa sifste tsdiziddsdrtsR
tcOMmiswcedo O Nejpj fimslipfiedsj] BGtclssotsets | dzj d3j dzls © [z d3j dz
)| Bdets ¢ tso sdzdzts o F R sB s dzsYs On 9J dzd yddz© kfmddzdw
oj dzduj dz0 ftesf steyd sdzOdz! dets zo j dzd yd ded ¥ dzQaisizL €

ftedd3r COshda € dzj &3z o tsdzdz.

9.3.3 1 ttd3OdN fias | M ziiddiaffti tB Ay dl: p s ting Mt & jdlsd]
sftej HjdzwIls! B8 BJjLMBSA] disdets?2 Isj stedd. 1 sdzzyg dzdzlz ¢
By dzs dMfsd! L s Ol  ftod ©OMUJl] FHEEMHOTISRS Y daf
HOWtcOG d3" slsH jdz des Msswh j2 eyt d ttoOMMmydlsr
Emddzdw .

9.3.4 ltd tOfMuilkjy HJOWEOecH dr Mmjujddi ¢t
RBdzs e s tetsdzj Is dzr n sBdzsys On h d ted dzlz f sdzC d i tc d dz
HqO¥ wOdyd 1 tcd L Issdg BBtsdztySsd f Otc ©dzdzj dz' dzts Hd OW t

fsmMjtcjnddy fosditsdih. MY ulidzd™ @Y. | dEdscso ddses
HJOWttOEeBO M fteddzj O hddsd € daj?2 yYOMmlsw BB3d Mmds ¥ c
BiyHEZ Mtet? ddsH | dfgezd dOY cOcdr Osydy j, I o
dn LOkwyCd, §smd yjets sMsOslsmw slHjd d j
fteddzj cOs hgakd ¢ dedds yOMswdid seodsyjS (wdfh. 9.
SftejHJdvs sMv tEAES dod dejRddRs? fif dfd Ctod o tsdzd dzj 2 dzs 2 s
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| o i jiefjjai —
fo———oooom—mo o
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L ; |

O- O ts 15 Y EatB 20, dzts Y dats 2
tdMzdsScOnUPlsz HdOWwLOER Ctlsis? Bdsysd
rdzv w©OMmudlsO MmeMmise j dedats mAgdORASO,C o3 telaPH tisH W jtg) i)
fted It dLedBO* M dBd B dsodd d i jte] yd dic
ftod dza Bted y' . B
} Bdzdets§ dested3Odz! dets§ Np» d @Quadp L Wsfpdsdiabju s d teOMmmydl

HadzZw Ct02dzj2 HIJOWEOE®R , CBEHO ftodd COjIs dzgh ¢
ﬁx = 2qJ2R£1 x(Iz —x);
b 9.7)
Hdzw fMtejHdzi 2 HJOWBOGEH , CBEHO flodis CWElsERED
ﬁx = 44‘511 x(lz —x),
h (9.8)

CHR-cOHdEMm CtdodLdyr GeodHuSd o MjtjHdd) §tsdj
n-estdLsdsOd dts] ©OMMisswdd) fesHtsd dscs Mj ujd

vinddzdwy o HJIOPwOEIdRY & Isw 5 W stcdkz dzOd3:
9 Ottsydzr » HJOWttOGE BBO~A

M, =M - N.e,;
Q. =05
N. =N+ N; 9.9)

® BOdtsydzr = HJOWtKOE BOR
M, =M®-N_cosye,;
0, = Q¢ - N,siny;
N, = N, cosy, (9.10)
¢ iR QO NL-fsslse jIsiise jdedzs dLGdBOS N d2 dBsdj dls, {6
sfjd HqOYteOE B , GftejHjdvYjd j Neo oftszfisiy ogj wislsd ©

e dzOC sd3 1§ dzs ) ;
i-eOfmflssYddj ls tMd HJOWEOEd HE Mt Hdddes?2



fd ujdedw (tedf. 9.18). [Mdd tBtdEsYSO KOhY ISl f)
f sdztsy dlIsj dz! -dgtis e, yd2dey jz' dzts 2 ;
o-esdz 3j y HE datsig dg@akdiiz ﬁ];ﬂ{g;tﬁzﬂﬁa HJOWtOedr d €O
fso jtordesisd tsBtdztySd o 1kt Mjyiddd (twdm. 9.1
1 sMmdzd ssets COC ®fted HJ dzj dz' EmMddzdwy o BJjLtOMY
odzdwdzgdw LOIwWYj¢ Osydz » HJOWKLOcd ddzd BksdD Y
ftoedd3d dgv j 3" B3 Hdzw t6OMYjlsoO MsOldud mMSd daj s5§te]h
ftoeddzsy jdzde" &3 € HJOWtcOEeBOR (i tstoder i3 dBsd3j dzls Oc
ZOctelzy j 20 MeOodzdlsj dz' dgs MdzOBts, i lsskez ftod ¢
HJOWtcOE BODO0j a3 n dzdh dzd d3d dzj L o § Misdz d3d, Fyomlsd.
t OfmMuil ojHjlmy &O eotmMftedWwisdj +Isdna Eddd2 My
sptsdzsyj ¢, fteddsr COshdj ¢ HJOWtOe dB3ZOd3, dzaj EZydlisr o
9.3.5 [dOWEOcd CttsksSdn sBtdO®RiUdlh o ® st
o jtelsd C Odzt dzlz® ZOctelzL € Iz fts ofj?2 sBtsdzsy¢< j . 1t
ttOL Gtolzy O h dd3 o dzdw ded 4 a3 YN JSdz] Blac fF ¢ Bldz sB sz Y < d
viddMf,J] fjtcjHO O] Bs] dO OtedzOkztckz Btolstso sE 1 (
COS d o fyntsdEsWEORn 28 |aafs-(/21bP 3] thts v ¥ 5t Bl dzj
! —ﬁ—br
%:q 5 1

oS +d) 9.11)

G Hhh o dzO ¥ 5 dzOtew .

(Mdizd " deddO sMisosh damw B¢ ke d&d uGnteidfr thly datl
LO®Bj dedls’ Hteket? Stdhbstzeydj?2 Jdod tOhhidseo C
HIWBtdZOyd2 SCtdzskztcO.

ssdhstebdieso Odzedj StteslsCdr dsdsddlsd ot

9.3.6 (OLBjwr Mjujdd2 {dj kj dstses  fBts dzts dzd Is dz' =
Eyjlbtsds ¢ 0LIO6zd2. T§dzOMstsw h j ¢ sdzmllStsls) 8d HHsdzdldzj s &
fsHl | 3O Ugp(.BI0Ozj g5) Istsdzh ddz®@ f dzdlsr ftod dzOctelzL § j
lsjfddlsjdv &Gtsyjls Bris! ftoddwlsO Mtse zOMmdets s OB dz

vOBd&ZdJYyo 9.1

vdh dz0 § dzdlsT B SdshS o

s zOMmfM B j IstsdzO

6 12
115 50 80-90
1 2030 50 70-80

] sjr fMdzzyowns, CsEHO tOMmyjl tetdoyfd iwbkdz
ROMswh jets wl, &S tcEddwss e Bz ¢ s d dats 2
Hd Od3j IsGotsdigz 4 h-D@& & dzdzdz0 0

9.3.7 | dsctftesdilsd » Koksdkdlsd 7 SBtdksys on
stsdzh ddzz f dzd s dzOH itsORd HSfEZMSOjlsmw ko j dzdy
oM thp"skdiisy dzr 7 ©OMIsWEdoOs hdn &Oftewy j dd?2 dzOH
Btolssor d3 { dzj 3j dzZls O3 EflsOdzOo dzd o Oj Isfqw 9 jterndgW W Ofe
HdOWttOGd3¥ dzO licOBPMistsw dzdf jo Is BGsor@ cidsO fiy figty ety delsi®. 1, 2 5

lr"MslsO Bttptbsd Bz 3ftcj Ho OtedlIlsj dz daetsets dzOff oW
119, © hdtedus® 1/ 5 HB 1/ 2 of slsr . lted 1Isdrm t©OL
Bstoclstsosets 1 dzj B dzgs© t5sCOL T 90jIsmw HEMOsydats? .

l ftesdzjlsj Btd hOw yOfls! OQtcdzOIsztsr BR tdds s 9 ® - daC



sfsOr (dZOH HJOWELOdBOB]) OdkOlktO Isct g .

1 dzj d34 dzls O.
9.3.8 | Bsdetsdzd Isdz" = tsBdsYys O0f M WsdzOtodzr &3d
mMdzj Hizjls or f sdzdedIls! tWH HBHBdzdedlsj dzt dgf 7 EMmdztse d 2 :

o' MslsO §sHY sdz0tcds Ds e Qidits CgjHdEdpy 2T 1 2

ksdh ddz0 § ddlsT HEBdydO Brls' doj MSCd S5 ko j dduj

sB sdztsys d;

fsHl jd&3 fdzdls' CO)YHB2 BtoSCBoats?2 yYyOfmksd dzj HBdzY ] dz

nfSteHT )

Hdzd dz20 HEZcG jj BBECtser s yYOMBIjd Htsdy O B! dzj o
9.4 (jCtdkjkiOydd 5 ©OMyUjbk SsesksCdn fiod

9.4.1 sttskCdj fodLBOdujMSd) MSEOHSd Mefmlst
L dzj 3j delstse  HgOWwOeds (tdm. 9.19, O, B).

4G ZOMEBE EMCOj sy (s SlsdesoOls! BjL BSElsS T O
Bstolstso’ & 1 dzj Bj delsse orf {mcdzdgéls fBHBMd df | 6] Bt
fsCterlsdw (wdfm. 9.19, o)

O-CtelstelzS ydw S ZOHMGE OB S P hicBisdEs so-lsdd 4 4§ dzj &j ks @BEsse 7
1-Hd OV c Q@ d fls G B #f ey s Ofs 2 4+ frylisj el delists 25- 15 2O HME O H & 2 dzts §
ttjBtets §dzdlsr, of f tdzdzv s N ji b A% QXIdEd B tsctetds@sdads Gt dz@m ¢ d
{ ik dztsSs e tllsoe OW  fedL BOIdYj S OW S dzZOHC O

9.4.2 tOMuUil MSAEOHYOL' 7 fsCt’ Isd?2 ftesdLotsHdlsf
Codemis te-Gsy ffd f smdzy L Odssdesdzd ydo Odedw hoetse diBiyHE
[ 5 L Qegsygdts Odzedw heatse Mmetsteds j 1 dzj d3j dalsT ¢ dzOH s
Codemistcz € ydd dz0 otsLHj2Mlsodj ZzOctelzL B¢, 9 SL dz
StcOdzlf stelsdtetso Odzed™w d oL 9 jHJ ded V.

1 sfdzj L OB dets dzd yd © ©ded v hotse (9o MsOHdd MY
osRHNjso ) GMmisswddsy @ d otej dBjdeder 7 (OGElkL 5 ¢
M j BOB tOL tkzh j dad v, snoOlsr 908 h dd3 tsHdzz ddzd Ho J
¢ &zOH € d, tcOMf sdztsy j dzdzOW 3j Y HEZ yYjlsr te! ddv CtcO2 dzd
ZOrsHdIsMftcdV IBAZOLE SE sdzlsztcdz" » EMdzsedwr d ©OBBISOJ
ttjBtcO Ctbtstset twOMMUdlsT 9 O lsfqv &0 d&OctelzL S d,
StcOdemtf stelsdtetso Odedw d otsLeo jHjdedw, d daj twOMMydlsr

C
C



[ &z Ols Oy d § dedztsfRC dZPB OO wWOMMUIT 0 Of sMw zO0 ¢ d3J
ted ydz" ~ tcj B J to, 0 IsOC ¥ j ftcsH sdz' dg' n tcj B j
dztsdzc{uo[a@dchw sls Ctolzyy dedw .

3 ljtar2 10 tOMyjlsO or" fsdzdgw jIsqw iy yj d
YObtsafts , f s@ctgB Iz j dBts?2 HdzvW teOBBISr o MISOHIW AR
Hjdedw. 1 0OLdOYjdedj cSjtd3jlstedyi MSdr tOL diBj ok
otsHdIlsMY dzO0 thdtseo Odedd L Oftetsj Clsdtotse Odzdz’ =,
sd2 Gt ©ls¢ Odz! dzj 2 j i3 OMydlssdz o MIsOHJ
dLetslssodzj dedd MmBtstedzs j  dzj d3j dalsT e ZOH ¢
9 OtedIlsj dz' detse s 2O tew y jdzedWw, ooBHJBSEES o WWOMU
L CO.

lted sHi j o3, bttOdhf steclsdtcso Odzedd d dBsdzlsOyj MBtoc
COC ©OLEjLd j StdhmlsttkSydd &O osLHj2Mmlsadj Mt
Hd dz2Odsd ydetsmis  off . tsadstinldsSiyid o jdedts frp

] MsOHdd oL oO®jHJddW B stods | L dzj d3j dals ¢ dzO
CosdmMlstezS ydd dO oL HJ2Missad] M Mmilse j dzgdetscts o j M
Msslse j sAlsadd2m81. 07

J MisOH dW fdzj did 6, isis tdsatc O dzmf Stcls d tetso Odzd W d otsL 9 JH
ftcjHo OtcdIsj dz' dets dzOf tow ) j dedets?2 OteZBOIskztsT Bistclstso 5@
OteBBOIszfpter dzj cts Misjtoy dzv COteC OMO ftosHEsSdz dgr = toj B
Ctsdzgyjor n EyomisfismC joj ez ictc Y ofddzdfls d Istcj h d desmilss2 ¢
lted ftosj CIsdtotseo Odzd d -Hodj Aintat) cods  of sdxji©O W ig jfofitkly © . f B
OtcBOIsztc O f 5w Oz fif dscacgdds Cai IO Hdsd o SL © j H J ded W .

lted tOmMuyilsy MBtteds =  dzj &3 dzlstse o MISOHdI otsL 9§
sls o j MO fMdgj csotsets fsCtetsa® L jdidzd € Mmdzaj etso 5?2 daC
fted {Istsds dgj Htsdzy jdz ftoj o B! 20 Pd OFdz, S OL Odzdz
9.4.4 Jbtstets?2 10 tOMyjkO CottslsStdn tojBtodmk
ftesdLotsHdlmwY 5 ftetsydasmisd, Y JjMmMbsSCtsmisd d hdted dzj
t OfmMyjl fJtesydesmisd MS dzOH 8¢ dzjf ds@ lded s jdfR < dtd3e tshigt to fipts &
ftejHjd detséts teQodetseo j ipdw 5 Mma j B3O . tc @190.8223 jldzd v ,
tojLlzdz sOIsj tcOMmyg detsiete j telfce|jjH J &y f ded v ; fsHBBte Mj Y.
fts ¢ dz@ i daBoz

rdfmsStsMmis!  hdtoddsz teOMSter Isdw Istcj M d detc § H § tez€ [
flts ¢ dzOdnldzts -502 rjms¢Ctsmis: ftesH sdz! dz" n tcj BJ to f dzd
sBd M udoOj s> & 3BPpEEBFO Licjddcdd) f§ tesdzj 5O.

t Offudl ftsydesmisd ftodL 3OIsdyj M dn ¢ dzOH ¢ RS
fsmdzj Hise Ols j dz' dzsflsd: M&zOUOEO 5 dj fMisdy &8 Mo j &
fsfjteyd' j d fesHsd d'j jHc@Ofzdlsy St de btz yg d

oMyl edcd d §sfjtjyd ~ w©jisjt {d

9.4.5 168 MAj®ROB ©OLtek jddw, ftedejHjdde o5 dz®
fesfdtejuds § tijBttO ofmir fddls fsCwrisdv,; ¢t -Mai dd
CO2dedj §zdls™ MC &ZOHIBC.
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O, -#njas ©OLtkh j dade, -BrikY ) p N A dzf &I 0D gedel W § ez D | KOS G OL |

{ dikzdetsCu R9j.dPOL tekh jdzd¥ §dSd d §ofjtjud & tjsjt §dds s
Ctolzyj ded v

RLEdBOshdj dsdgjdalsr o HtsdzC ) dO jHddzdylk Hdzd dzr
sfejHjdvslsiw 5 cCtdojlsdy dg¢ Mo j BOds ©OL telh j dzg
k=xy/11 = RA/R A} (9.12)

lteck O1/ 0 twOLWwkzh jddj Hdztd ftsdmMasudl (5 Mmaj
dLedBOE N dj Rsdgjdas' tSftejHjdve sy 5 ¥istcdlzdzOd:

M, =ngqa*(3 — vh)k/148(k + vy)]; (9.13)
M, =wM; (9.14)
My = qa*(3 — Kiy?)/ 24y +qpb/8; (9.15)
v = ga’/(3 — 2vk). (9.16)

V> 1/ 0 ©OLEkh jdd] fsdSd ftsdmMisndls §& fMojc
fMdzz yoj f tekiddkdfOHisfigfB O M dj BB dalsr ftej HI dzv b Isfmw

M, = ngh?(3y — k)k /148(ky + )]; (9.17)
M, = yM,; (9.18)
My = gk b/12 + g b?/8; (9.19)

v = k23— 2k/y). (9.20)



I W to dz1dr@®m0):(

g-S st WWdydjdels, Eydlsreo0shd?2 odzdwdd,] tOmMf stcO.
i tc d dzd dzQlls ¢

-9 detsdlzj tedzts tcOMY toj H J dzf dedzOVY dz2OGtelzL C O dzO J H d dac
o=alb-slsdetsh jdzd§ Misstetsdz § 5dz€ d ;

fofb-dLedBOE N dj dBs®) dzls’ dzO jHddzed ylz Hdzddz' dzd ded
fsdzCd Mo jIsMmise j dadets o 1]’tsl]’4te4udztsd3, d ftotsHBd dats
r - ZOGtlZL O dzO0 jHdddykz Hdadd (cfjt] ydses &
tOmMMmyudls’ 8 ©j BOW f Eyjltsd jets BOMM" ;
Mr-dLedB O8N d2 dBsdjdals, HtedrHWMN J2Mw dzO MJ uwJj dad
9.20, MY uj dedJ

Rs Rr-t6OMYj Isde” § MY totsisidjodedjjdzd@tc d3idds IO MidMs sis o § Is )
fsfjtej yde' ~ tjBjte;

hgho-fMMtstslse j IsMilse j dedzets Issdzh JdzO fsdz2Cd d tOBBYOW o
9.4.6 1ddkO, Ottddtetss OdzdzOw 5 MAojdBj ©OLtEkh ]
tcOfMMudlsr e Ojlsmw OS] 5 Hiokc g DAL jddEPY ¢St
fsfjtej yde = tgBjte (tdm. 9.20, o).

RLEdB O N d2MyRtsdgjjddlsylso ze h d2 dz2O0 oM i jtoj yde J
SftejHjdvels § Wstdlzd)

My, = gb*(3c ~ 2a,)/24 ~ My, (9.21)

CHY- ZOCELCO &0 jHdddyk §oshOond fsdksSd M kyjlkt
b-tOMmMMisswdzgdy © Mojlk d&@jNHE ftesSHsd df &i3d tcj BtcOC
Q-eOMmMmisswdd) o Mojllkz BIYHE Ibsteyje" dd d sfjt]
foo-dLedB O N d2 dBsij dzls, otMmfteddd BOj B3 2 ofmjdid
dr fteddr COdedy € ftoHESd dr &3, tOMMydlsr e O sfqpw d
fsHBBtOdzdzs?2 s MA j BOBE wOL telzh jdadw, ftedo jHjdadz o3
M-tcOMmMMmis W dzf ez BBy Helled B ctcOdzw i3 Iststeyjor n toj B j to.
]l sHBEStc Ottd3OIszter ftesdLotHWYI 6 BB hj2 9ojdd-
fiedisHYh jesmw dz0 GHds §§jte] ydstsj 9.18 ] sdedsd d( 9f. slde
(9.21).

9.4 .qjls Offngsy jted yde = toiBjtc fdzdlsr s f tsdli tod 2 dats?

101 [ OSd®BOd dzOv o j dzdud &z0 ¢ s jtej ydes?2 ffyd dze o
L Oo c[frjc[d313fr]lscf sls MAj & t©OLtekh jddw, GftejHjddoh j2
tcOL tolzh jdzadvw, HtoedojH]dedzts2:
dzO0 ted Mm. 9. 20, o

Q = qa(2b ~ ak)/8 +qzb/2; (9.22)
dzO0 tod M. 9. 20, B

Q= qb%k /8 + qb/2; (9.23)
dzO tdm. 9. 20, 9, G

Q= blga + qp)/2. (9.24)

led ©OMujlj yjMmsSshmsd d hdiedd ©OMCEr kdv It
0) f sdzdatsd L@“ Bdzj ded § YosdzCd o ¢Ysfjtejuyds ~ d ¢
s Jted ydz' n tGJBJTG Jff]dzd tOMmMyudls ojHilsmw 5 Mma-dd

B) fdds] LOMjdd dfj §sfjtijyd o ©iBjt o {tH
ftodo jHjdedzs?2 O tedf. 9.20, o]
9) LONjgdzj dzdj T BHEGE? hMestsd (6]t ydscs to
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Rj &k tOLwkh jddy, ftwdojHjdds? d&O tdihm. 9.20, ¢
) tod SfwjHjdjddd fescdets (i jtejyds o t©iBjt M
(todf. Qj.dafoy). mJ

{Ofujls fesHid d' i t©jBjte & Stelzyj dad

9.4.8 1 CtO2dedr fdzdlsOr ME EZOH YO 7 fYtsCter Isd?2,
9 fddlkson, ftdd CO0shdn ¢ WsdOttd &3 s B3OR, Ct
9.20, O, B o, dBHdBr JdBP Is 6 Od3g ifisjsdzds" QS ftod o j H.
sthiswh qj BebBidgBhsobsnd) o d2O¢ dzsdzdz” » M ud dzd
ftosHisdz dzr » tjBJt ftSH Fedzsds 45A € dn V-dgdy dzj 2
o sy tod dzgd B3O Isw  Mmjils¢ OR], z ) ls\P@EPe Cd@re Of 3ts vz dz' dzty -
SftejHjdvs sw 6 ¥stdkzdj
My = [g(B + BY(3¢c — 2a,)/48 —

— (My, + 2M,)}/242. (9.25)
Ils ofmMjnrn MzEyovwrs diesdoosd@ 2Ils s deiglsts k6 dztso O
otsMftedddBOjls Efddd?2 wLOnEYHNJddy (tdmh. 9.20, M
{ Mdzd o twjLkd O] wWOfluPBsolsttsChbgigadz EAQORK
tcjBJjtc Otedidtotso Ols! dzgO@ CStkzyjdedj daj btejBlzjlsmw.

dnd @3 t©OLtk" jddYy M¢ dzOHC

9.4.9 s HftadsiCQls d yj MS d 4 ¢ dzOH € d fsCter Isd?2 (
tcOMf toj Hj dz] dgdets? dzOctckzL € d twOMmMMmuydlsr 9 O Isfqw 5 Ists,
sro0Olkr 90 h dd3 sHdze ddzd Heoj] cteOdzd E MotBBHMBSGES
RLEdB O N dj B A3 dzls T sfftcjHjdzwe lsfqw z@®  tsfij daticad jd
ftojHjd desets tcOQodatse j ipdw. 1 O0f ted d3j te, HdWs oy toj +
ftosHBdz detsdz tojBte] t0OL o] L ddg?2 ifnStazCGmicCdo s dzdddgd dt Isats di
Q) , LOHOsIs jHddedydets] oL dBsydetsjy fjtoj dsih jdady.
gt BINjddwa ifMbCdn Lojd jo Mmnj& JLdsBO,
zddzdwv s dL B0 (f z20fMmisdyjmMSédr " OtdedteOR), MBsjHJC
fjteiMiCOjls dgj MSCtsdzr €5 ftetsHsdz dz" n tcjBjtc (todf.
st toj Hsjipdrw jH dzv e fMj - tej B § to.
YV ted  dL dzfs dgj HSE: CtOdzj 2 MSCEOHS] tOBBKO o
ftesmistc OdzMmlis o j dzdzts Mrddr jtejdBdihjded?2 yiMmlsSCdrm Lo
fptse j 6" Of di3" ~-41L 84 dZd”ﬂdsdIdﬂanQianlSd dezj f s g B § &
CteOdzj 2, (L dzts Cobtstes? ftesdMasHdls SO BOMSd d
fid wd dedw s ftej Hjdz dz" n  du(deffENO® MO 2 13t dgj, dzlsBa |



I/b

f==]
/% |1/010

O-fMnj & EePdzdg” § jteos?2 ctoOded MEC dz®mYP ¢ ORBERDIS §)E tsdsts Misgzp o3 p dbl

§it] B oiffiEf2d0 tOL telkh jdzd2 HokR CtOdzj?2 MSCeEBBCH M ¢} dzs ke d
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| BtedsOdz! dz' [, Nedn dffzdfevd ¢ O "Sfsjf el fadddzfrve Is 5 W Ste dBlz dzO o

N, =0,4gRx

1 cosSQ ., 2,
X| =+ ———(2+cosp){]l —cosg) siny |;
[2 3sin3q1( X ?) ll’]

(10.9)
N, = 0,4qR x
x{%{simp—-;?:?q)@ +coscp)(l~cos¢)2]sinw}; 1010)

_0,4gR (2+cos)(1 -cosg)’ s

S = :
3 sin’ (10.11)

] Mdzz uiPgdz' d go Odzed 4 dzjSdigdiglsuiglets: fSeOBERE ©OMYJ |
SHdats M) ls ts to ts dzdzj 2 fdzj ctso ts2 dZzOctelzL € d toj Ctsd3j dzH Iz §
Hy2Mlsolze h 3 destedzsOlsdode” d3d HBSCEZdj dzZlsOdBBd ¢ OctelzL

10. 8 sttOjor j dL cldorfOtchodnif tsdgts sggzdefsidzo € sdzr yoO toj € ¢
sfted HJ dzw Is B4 IssHsd Md dz. s Mmisy &3O C Odetsded ud MS dn
Pedzso 7 d dzddzj 2der » HJjtejBih jded?2 SCEZEIBsdZO d i St
9 dH

ayMy + ayHy = ay, (10.12)

CHQi1-9LOddide 2 kZetsdz {f solttetslslO ofs lsdzCHf jt2Chpldajdded 1 Is
fd wjdzdd eBdzdL d CBdz' YO,

Qo-lsts ¥ j, Bo=Hj12 fipls odgO wOo dzj dzd s d3j dzls O:

Q-9 L OdBdets§  § J hEJ T jaedzOfisOo dzj dzd

Q=10 Mddzz oL O BdetsMmisd e B " j dzd 2 ;

Qz-0L Od dBdets §  ff § wip=l3j I jedzd O tistisO 0 dzj dzd d

ap-9LOddde 2 kZetsdz fsotstetslsO o ks ¥ j Mjuydddd, o

Qo - 9L Od dzdzts § f4ted d3gd hJdedd, 9" L o Odgdzts § 9 dzj N dzj 2
2ZOf tc Oo dzfndaqfijdsBn v f tsdztsy dIsj dz! dz" d3.

[ Mdzd Grdagmtsef OHO* s 5 dOf tOo dffidzd ¥ " Mol @aziiKtsdigs tf s &
dr fteddzd BOs Is Mts L dzOC sd3 efftsizs LNdzO ¢ tg df) dad 3 fieplz fifrps o f LOB
L &z0C s ftedded BOJ Isfmw d Hdzw  dzddzj ? G § Qg fipi <3O J
fsdtsy dlsj dz dzr .

10.9 1jtjiihjddy MRdGEY s sp dss s ddsts ¢ Wi te i3z dzO o

0) ftod dzOctekL S ks Memlse j dzdzsects o j MO

_g4

A = ——sing;
0 =5k ¢ (10.13)



4
iy =-—-—-—[c03tp~

sin gy;
L+ °°S‘PJ (10.14)

B) ftod (©Oo dzsdkj todets toOfiplf 2D H o dsjedidztisizls @aRc dalzy S jf t
fso jtendesiisd SBodsySd ©OMY teiwgod) j sMv § L OC tdk

A4
Gy = = - sin 2qy;
"8 R (10.15)
pdt .
thyy = 15— SIN @y COS 20,
n=Tg R (10.16)
1 d2Oyjdedy o dzd yd den dz¢ s 2O HYdg ZEPY sdztse s tej H jJ dzw

A=0,76y3R.
[dzv tejBtedfisr o Ckftsdse
A= 4L R/S,,
Y Hilp B ds) dals ddzj tydd, fYdrsuwh d2my d© jHdddyk
tcj BJ tg;
Uh-ftodo jHj dzdzOW Istsdzh d dz0@ B dEsYSd M) EZyjltsd i uj
JftejHjdzjddj CSttOjotsets LYWW iSO ft ftedBdzdy j o

10.10 1ted oL HYPNs®IdEt das) fsted yj 9 db( ek Otsly e
10.2), oL 008hdj (fdso ttomss i Rz oyfGc jdaQ devGjEsiy § &

12R?

Gk = _—3303.
Eb Iy (10.7)
& &
e 2 é
. H o i H,

o~ M,
4?{ @ ’ Mu a

e % -

0

", ;

V
t ik dsS APy j2ds oY MR j B0 kL kO Meftwyjddy sfstdscs

) j o] &3j MCjedad sBBESYSH, ofLoOdddd $@ddQPeryder d3 dz
10.3.



{ iz des S jleDj.d8j h j ded¥ CtwOwW sesdsySd, of LHOdd j ©OHJO

sl WWvdydJ dals’ tcOo diiiz@y Q3] sy © fjd dzj dsj M j ded v
dj { sdse dn 5B szt S d Bis( tdjff L o1 Gnlsaly .= d dzls j dzfyd o dzts
JHdddvyd, sftjHijdkvelkhvw (5 MdzinkzehddB3 ¥ stedBkzzOg,
A 12R}
Gy ==+ —;
YD Enh (10.18)
A, 12R?
Gy = — S Py — — €,
2D by (10.19)
A R | 128 »
= ——5I1 + —_— [
2 =™ T ER bk (10.20)

1HiD*dLedB dzOY 3 jMmisSsmis! &jtedHdOdzOd dzs? 1 tsdzts
WstedzdzOR) - (10. 2D) L &zOuj dzdj E dtcdizgr 30 I ig ¥ ¢ wfiischy J
Mistslse jIsilse d56dp @y b jj detsds & ) .

My H % g
N o o
B = B
/ & é J&‘[ Ry £
M, - -
N, N,
) ) . dy
M H,
0 ] 'Nk
|

N, ds =}

O-B3sBjsEOMY st
{ iz dz# Sl =ldgj.dgls d ©OMytste ftod oL OddBsHj2Msedd GBBAEEYSJ



1l sHfisOo do ) nd MEQIKLr LdeECpjdigdded 2¢ 5(L YW dydJ dzelstse
Wstedsk zOd3( 1A 02QAB) dzOF ¢y Jsts dgindels ) JC sdz! yJj oNg(ja )z fd o
i Hdzdd ®&jttdHdOdO tBtdtsySd o L Os dmddflsd
sftejHjdVeEl 5 WstedzdzOd3, f sdzzyj dede’ 3 dz@ tshdatso j

M(A) = —M(cosh + sink)e™ + AHOSin(DOSiI?%»f_j“:‘ (10.21)

2R’ g
Nz(l)zNz——Zi-—Mﬂe (sinA —cosA)-

_2R H, singge™ cosi,
A (10.22)

GHNe-C Bdz yjoss] EMddzdj o© BjL BSAj dalsdets? tsB sdzsy¢S |
[ (aN(,otstsilse jIsMmise j dedets ddzls § dzid o detsMisd dstsazj dzls ©
[
]

ksuS,) Skfsdo.

jzdyuddis ja j vsls & Wistedkdj
A= S§/F,
G Hefcose, €%Xine-W 2 dzC ydd, L dzOyjdedw Cwlstster 7 ftodo jHJ dz
vOBd&ZdYyoO 10. 1

> e’cosa e%ina > e’cosa e%ina
0 1 0 1,6 -0,0059 0,2018
0,1 0,9004 0,0903 1,7 -0,0236 0,1812
0,2 0,8024 0,1627 1,8 -0,0376 0,161
0,3 0,7078 0,2189 1,9 -0,0484 0,1415
0,4 0,6174 0,261 2 -0,0564 0,1231
0,5 0,5323 0,2908 2,1 -0,0618 0,1057
0,6 0,453 0,3099 2,2 -0,0652 0,0896
0,7 0,3798 0,3199 2,3 -0,0668 0,0748
0,8 0,313 0,3223 2,4 -0,0669 0,0613
0,9 0,2528 0,3185 2,5 -0,0658 0,0491
1 0,1988 0,3096 2,6 -0,0636 0,0383
1,1 0,151 0,267 2,7 -0,0608 0,0287
1,2 0,1092 0,2807 2,8 -0,0573 0,0204
1,3 0,0729 0,2626 2,9 -0,0535 0,0133
1,4 0,0419 0,2430 3 -0,0493 0,00703
1,5 0,0158 0,2226

[IsmMyjls Hdfdzd whexydde o ojHjlmw sMdPEeow, ¢ ¢
t Offujls dzgj Mkh j2 MmMyfshse dshisd Ckfsdkss §t o&jlst

10. 11 tOfMmydl dmMkhj2 MmMfsmsedasMmisd yJjdzjL B Ist
tcOo dztso j Mg w ftcd MtsBdzt HJ ded JdzOBYW +H02 tf JsCtsoRj dad 2 j Ist
ftoesdL o sHdIs! ntsOAA] fipdits tntdzts o Qf., 1 2yls 5

sfj Md dddzj Isted ydzOw dz0 G to Iz LgC @& O o datizldz] tzfipt o dzBPE)Y 4o j H
cstodL tdzls Odz! des?2 ftesj Sydd Sk sdzO;

W st 3O &gl jstdapyj < oOw _
slsdetsh jdzdd HJOMBR] IstcO CtsdzlskztcO® ¢ Mmistej dzj 4§ tsHi jJ BO
OtedzOszZtc® Mtsmistsdls dL d&j edHdOdzOdz! dzg'rr od & Hatlzs y j
dzd 3 dg¥ ¢ M IsCd;

sBdzZtyYyS © otOh jdedvw fdtOjlsmw 5 ofmj iz ¢ jtoddsi
slsHjdz? dgr » IssyS¢oOn, o dgj @3 Htsdzy d2ZO B ' s Zdztsy 4 dzO 1
osmMftedwisdw o jtelsdS Odz dz" = fMMlsOoadzwe hdn EMddzd?2 dz
dmud 6§ O0dzj Mizh j 2 MftsmedsMmisd SkfsdzO ftesdmatsHdls
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10.12 uRj®kO ©OLEGENjddY CkisdO ftddddojlshv o
stejh ddz, dZOUqdOs h oMY b wOMswY kst CtdsktO d
pdzdL SGd yl§éyikgs oM OtedzdeOdid (tdfm. 10.5). G
oL By dzs? Wstds? GB®OMN jddY Skfiskd o {eshstoO
RZO2Hjddz § B BJLBEMR dzlsdes? Isj stedd Emddzdw dzdceHJ
wo dzWE lsiyw g Ofils W claoQizt defjderfdzs M e H j dzj dedzs? § 5 @
ZOctlzL Cj dd BEHEE ddjls! d&jfmists ftod Ekfdssdd
MW jtedyujMSow f yjdseOd df &8 kedsd, dj ftejorhoOsr
CoOHEOlds2 ddod SkedwiMEdd EOB@s sd yj PdtDS dd dzd
Chftdses o ©OMMEOSEdOOEOD Ingdz®NEY = tof ®dzdL Oy d d
L &Zs GO oy jls BT ls! (rigfOaB (is-G OnddL i dsq UsitediafsX 52 € 5 dz! 1

2

O-f 5 j toj Wdzts - fifiRjj wlgzcajQL telz M j dad W

t Mk detsSs 1DQfPYj sk SkftsdkO §t ftojHjd dskkz ©0o ds:
10.13 dzv MW oSy Shedasy & ftojHjd d o &t
o Ctsdzl yjormn Misjteydevn Misjdld, fedrtsHWh dnfmw dzO
O2f O1L0 ngmOB8 00, ddzlsj dzido detsfyls! tcOo desj todats tOMY
ftesj Sydd CkisdzO dOctk. OddiERtehsty cjnj ddls! dL

3
r
9B _ m+kn,,

6f (10.23)

d-BJ LtOL d3 tedz” 2 C 54 W W dJ dzlsrg/f L &ds didsirdngizy) wtsls  ts dzt
k-BjLtcOL d3j tedz" 2 G541 W W dJ dalsr/f, L Oo dMmwh d2 ls {§ tsdzt
Is - d3ts 3y dzls ( dzOH dzd Hi dzd toJ HJ dz' dzr A Zzmd dzd 2 o 3]
Slsdetsdlsj dz20dEs MsHJL 0T B s HWR 2 yjtdL yYjdlste Iswyj
sftcj Hjdzvjdr 2 5 Wistedkzdz

m= RsAx,mb[hO - EJ’
2 (10.24)

L HjAgh-f dztsh O Mjujdedy RBjtedHJOROM ds?2 Ok®kOkkts:

Ctsdzr yjotsets dzOff Qo dzj dzd v ;

hy-tt OB 5YyOw or MslsO© Mmj yd ded v ;

n-or fslsO MY Obt?2 Lidrj GOy dhd Bls Pisjdr df &3

fMtse dz¢ HJ ded § @D.2B.Mdztse W  (



(12 ERRRARE:

t dikzdatsSu c1jOE@® o L Od BsH | Db $ ¢ dzj &2 fizg s} dizddits d3 ) ts fny

JejHjd desj] bfdddj &0 jHdddyk HEdd of S sd
SfEjHjdYjlmy (5 ¥idzdj

"= RJ(As,cb + As,cu)= qs +q’s’

LM

(10.25)

L H JADdd Ascu- dzsh O Mmj yj degdw SCtsdz yjoets?2 OtedsOlizter

Mylss¢ dO jHdddylz HEzddz ©OHJOM dzsets dzOf e Oo dzj dzd

ltej Hjd detsy EzMnd dzd jfmtsof tay fhig teizizty ds ffvis df' tsy Ji ts te d3lz dzj
"c=RsAs.c0’

(10.26)
G HAbo-tf dztsh OH! fjyj dedw Ctsdzr yjoras Mlsjteydzj 2 s stod
Ltweovded Hdv tftejH]jd dft]dBsDE djd] ddbs tcd ijd 1
L dzO Y j dhoRR/f<3 ,55 dzj 5B A tsH d d3ts figds @APO.H Ols! EMmdzise d
n
‘ P
45 11
0,9 e e a—
35 - 2?,){'_};}’,.-""'::'_-'_____4
&
25 0,7 e
0,6 -
0 200 400 600 800
15
p
nry L
m I =
s - n/m=1 r
0 200 400 600 800 0.9
. 30
0,9‘\ o8 = 2
0.8 ‘Q\ % 0,7 %'?—
0,7 = o 0.6 -
3 4 5 6 7 8 9 10 ) 200 400 600 800

{ gz des Sy €WAW.q7C d Hdzw st H dzjddd St WWdydj delstse
ANBlodiz ddsB) (BB dzs fsdz' L s9 Ols! MW d H&ZW Y BHBBKBO
LOHOdZO ddzlsj defd o detsils! dzOGctelzL € d d dzOL dzOyJ dets Ote d3
10.14 It dLBjYOdedj HtejyHjoOtej d3j dedetsets tcOL tolzh j



f ZOMlsduj MSsets h Oded O ls Widslz Isis® i ls@ g Gy Qds( ¥ tc j o  dZO@ fip W
tcOmMyd sdetsdsz MBY tcthls $8 Bz elzd ests, ylstss ™ o f tsdzdeW dzts iy
&= <0,68
hy © (10.27)
CHisBdsMdl) d ZOv of kO My Okts?2 Ltd Bjltdo;
R-GtoOdzgd Yydetsj L dzOyj dedj tlsdetsmdlilsj dz! dets?2 o' figslisr iy
52-102
vtejBlzj dzsze  HdzV - s8f dzd H d dzlg dadizts tc 09O (le'ddats ) 1fEDE S H W IS
W s te dslz dzj
N_qrz.
= S-sine +[n +nr (9~ o) ]cosa, (10.28)
GHrftcOHd kM § ZOMmisdyd MEsets "N Otdzed tc@rpy;, Y toj HJ dzw | d3F
r«-ceOHdEMm MW jter ;
U-besdz dzO0C disdz® fd dzr
(-Letsd dOS dsdd COMolsj d ds2 § &)
L BOUGCd WY BB Mg ddd" 4 fiEiH
sftejHjdvels § g Hffilstsd tldtsh j dadw
) tod B dzd ¥ § dzdz' 2 to Offpiuts fsts magthizB § 2C Ef sdzO s ¢ B Odzts
10.15 rdv MmotsetbHdts sfjtkls's 5 Codskik :
BjedHd OO o 52 Mo j Bs?2 ©OLkh jddY ©OMyjls &t
COMMEOtcde O s Y OMisidis ds Bislsksdg S g0 § tels{ER ol dlz 186 | dzdz
f ZOMlsduj MSsd " Otedzd e sy dets o] daj Boj u ' .

P
g
DRI ¢ A

qHqOdl &0 it
o

te
Lig] 9 d2y/tlzr 3,5dz0 o ¢

3

0

t iz dasSs 1DQfBYj sk SEfsdO s ¢BOdsyds2e Mo dj

RL Efdse dv 0o jdhise O dzlz dixO fgbsdsdfL SiAs©HA dap? s
Hdzv bedso 52 nBEEOad gPBOs & j2 My Okké Ltsdkz Bjlstsdo
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A.f CURS +QS£G
Se=—"pp
(10.29)

G HIJ=RU+ Qs+ s,

Asco-f dztsh OHY  Mjyuddedv ofirn Colzsup) On Misjtey dzj 2

R-tOHdEMm CtododL dz@ MmMtej Hddedzts?2 80 jtendesisd Sl tsc

-G dzso OV CtteHdZOKO CteOw C ki tsdzo;

Ro-f tod L d3 dzdzOW f tetsydzsfls! B j IstsdzO;

Os 0s-f e tsdede” § EfMddzdwy, otMmfftedded BOj 3" j Stsdz' yjotss
COMsY dzzlsts?2 d My Okt L BJO] REONHBOLEPs O Bsc

RL t©QojdMmlso O Bsdij dzlstse o dzi hdzedr d o dgzlstej dzded »

sing, ~ kg, —m=0, (10.30)
G Hk§=eo/R;

o 0:5M + g, R?sin&, + g,EqRe, .
BR ’

eo-eOMMistswdaj Bl yjdaste® Iswyjfsd tOBBYj2 OttdOls
[ - BBsd3j dzls o dzj hdagdr Mddz skdasdlsj dzv dets tsfpd, fHtetsnts
1 &ZO% o' wOff fided(j1 H.dB0) , By dzs dzO2Isd o j dzd yd dzkz
(tedf. 10.8). 1 wBh jd 9adH|
p-M
kry (10.31)

CHK-CBL WWdydjdes, LOadmwhd2 ©ls adHO ©f kOdd™

1);
r-tOHdikm Mhmdse Oddw CEk{§ tsdzO.

A 5 tc d3lz dz' Hdzw i tdzy H j~dDjtcddEWs j todz" 7 MdzEyoOjo i dtcO
zOctcky jddy ftdeojHjdz © IsOBdz. 10. 2.

vsOBd&ZdYyoO 10. 2

ldn sfdtOddWw
I dH dzOc te i5 o]
20 3 | dz0 4 Kk 20 5 byj{dd 6 C & dzls b

t Oo dzts dzj tc dzts n_2 n 2 (1+2sinl18)m 2 g d3. o 1
oMYy ted HJ dzj ¢ 3 3 22 3 5 3 s sy¢ 3
oMmj2 5o ] to]
sBdz yjeov, L3 X (1+2sinl8)m _ x sts ] 1-X
tOMytejHjdi( 3 5 W2 5 % %
cOHdEZ Mk
datsMtej H SIS 5 Y] n . (1+2s5in18%mn e 1
o jtehddzj B 3 W2 T s
e B Miso j dzdzOW | 5 3n L TN (1+25in18%) = 3x & 3n
5B BdzsYs d 372t | 22 4 T2ty 7!

ssdhlsekzdess Odad j

10.16 1 Of tehjlsi@HOdef{Is j dz! detse s fosjClsdtese Odedw stsdz
jSBdBj dHizjIsmw 1§ tc Iiaslhiddp tc O P @2 C o L dzf B S
I " MslsO  tjBjt fpusassEzSy | € 2 {esididsjon j dzv j s v, CO¢

LEtslstso dzj dzgd W, 1 jOtc jt edayg LA flzlsds 0 d3ts delss@:zh  dz@ tsB tsdzsy S d
Sdzy dz' BT ls! dzgj Bidej ., UJB Lt fojHEZMdBEIstej dets o



.17 dtod3detso Odedy S dzOHC R tBBEtYJ S ftod Istsdzh
MistczC Isd o dzts, H J dats ydefsQd3 jiijsifdsSdiggia 4 o 2Pl jstalig g (520 to
1hj2 Issdzh ddzgy ted SsdR3j dzHlzj Isfqwy EMisOdzOe dzd @ Ols! H
Lsdej Hftoddzr COdedw wBSSEZsYSd ¢ Cd yk Issdzh ddzkz
Sdzdzd Is § dz! dgkz¥ M lsS k2 M8 W] Wy dxy dgdf O ea® Grez(fids i ity d3 dz6
. 9, 0, B) . ssdzdyj Mlseats MmMilsjeydzd 2 tOMmMydlisr 9 O
cdBOsh j sz Bsd3j dzls Iz

w N

10
s dz
s dz
J

sy
0
L

H
1
q

Q'\'.
3
e ]

W
AN
Y
R

O-sB" Yydetsd s s tstc dats @t € jstip QO] I€ jzdf ' sdi© ; dz0 f © i th {Fredstoctirs ¢Csts dzidaj d3j

(fdzd&sY JefsH sdz dz" 7 tejlBLidEO Yfgas{tfstew 3 j dzd W fteSHtSdz detse s t6j BtGO
O tow ¥ j dzdz’ o8 ts{ Sjteldar @O C fistEAf sk ded ¥ o H s dz! desle ftc ey B dzOdzty| o |
toj B Bt | tojo &R0 BOZicdzOW #jnls OB ddf gz €0 S OMr  F-hh Picpas@ n
COtC O ftosHSAENEOAS G| BiOS &ZOH d | H j IsGpsdodo dif tg s H =00k deidtsidgz” tg |
1 dzj d3j dzls O 8- BG tsds day Qs d3ts dzts dzd Y d © O dzd W ; 9P jow & O (sl P ZOwREHROwRA Tt Y 3 j d

Cedz19-0;c59 L OBcdes AfafBDdaif ¥ ; s siRddiply O d'sdiz! jysfsj Hddzd Isj dz¢ dzr |

{ ik dats S teldQ. s 0 Odzd j Bsdesdzdlsdy &  Metted & X j dzj L 5B § Is s dad
B MsOR  Hj2 MEEqt | O Sujifded © dZOctekzL 8¢, O Is
jBse fojHEMBOtedo Oj kW Hf sdddlsj d d@ZOw ¢ sd

J
tc ts

Yjlstsds toj Stis.dzja@apB 2 jets ul .

10. 18 t OmMPtsce sHif o dzd &30 Is Mw cOMsw dzzlsr &5 i St



CjCdRjdHizjlsMw or fsddvls! ftjHoOdlsj d ds &Of k"
Codzmlsteb oo Odzdj Gfstedscts Ctd yoO tj Ctdj dHlizjlsh
btejh qesmiss ¢ sils! Csd yo dJudmSesBhmisdisiy  d ] te
6] C 5B dza D UHP B
1 od fes]jClsdeso Odedd MdzjHkjls kEydlr o 0ls! fMmfshss
sd yo. 10fwddjt, WisdsdhnoOuss bk RO dfftaj e fsd  dzOls W
d Mmisjweydsgj?2 (tedm. 10.10), ©wWOMfskOcOj d = o
I y0 d LOCtjfdvjdk & o GHdsd Itjn, yjl'tjn
jstO® CStd yo. | dv thpsjjldcy dzi B2 § @f B B K s © jd3iz
jo5 1 dzj St diOEde g On k¥ sOzddGlsiidedr datsts 3 dzts
f fdsh! s ©OHdOd dts EMsOdtse dzj dzdz’ 7 H

0-f)r | OB t6 s 8- Midpds'Qdz’ O del immﬁmmq; f 2y Qdp  divisdz Qhoikl j4 oy, dzd
te

t dMzdsC) BOHA Dl | d dets dzOf tew ) j dzdes ] Y Stedatsy € 5z

9 rdv SCkisd d' i §sCerlsd?2 HJO®E swasds df s
C O cttdLsdsOd dscts (St sdw ddd §jtjCtr

{ ik, yYjdjmMcsBEOLds §jcjH000k! ©OMYfst dC
i i Clsdlkjlsmw f Eyjlssd §jejHOsh oy dzO daj €6
0 uBGtd | Skitsd d j St lsdw sB' ydts ddgj ¥ ls

d Csdz yjorns tiBjte (tedim. 10.11) ddd tsdeduj msk
d Isj ndesdzse d Ui MEdd3d MstsB Oy § dad W d3d .
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O-sBh g2 Bofddadas t O j yd J o d H dzO W 1 - flztiztiziy Sz 15 dztf gzd Mz 3 dzj P- S o dzts
B dsdzdlsdzts] o jRdaj j s Ctd yts

M dsCuaBedzl 2 Skysd dqr §hsMCdr wjstdmisr & §c

MOtOCIs] tc Otcd3d totstedoiged W1 Ge.j B,J teo .4 tordfig dech  telld figtf©
mMw sMhdetse dets 2 , sts o MtejHdzgj?2 Ltsdej HCter Isd
s, dzj © J d&zd € ( , f i ssd3dz tcjBtGO Otdizdtelzs Ismw
sktodzts? L tsdzi Sk 5dzOMWwOtediOls 2 fgrts ded V8 j & s fif fotisdE
shdrn B desse ftod WOMYJ sdets? d&zOctelzL €j . ¢
J d WtdOttds] SC(td yo ddet MtsjHddw jlsfmw M
22 1 sCterisdwy d fjtej Cter Isdvls LHtEOgdills d de s @ listefy
HYOltsets CkfsdzO (todfm. 10. 12, Q) dqL MmMtsff tewy J
d o odH]|J dzd f sdzdztsets S k2 tsdzO. ltcdd3j etsdz f €
Ndls: MmEjtedyd MC OV tBdtsyS O IdffySug’ defd UsQifbste C
OLts9 Odz My dzd yd MEd2 ¢ tetsy ds.
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O-f)C ZOH YOIs 'BD-fiftiftasvdz § dzdzr | Skftd d j tBtdsYSd
{diMzdsGABRBL2C i sd dF B SBdsYj S



11 1 tsdzsed) teBdsySd fodsydlsj d ds2 cOkzmmtte 52
[ Mdes g dztf sdztsy § dzd W
l]’lc}ll l sdzsedddd MudlsOs Isimw tsBtsdsySd, d&kisthdji dz
tc
fi<a/Suf, < b5,
GH PJ D2 OL i3 6 Mlstetsdy tBtdsyscSd o § dzOdz] ;
fidf,-Mistej dz fsHI J BBO Bt YSd d2O0 Ctsdskzti (tedfm.

I A o~
<

{ dikdtsSu Rjls®@ sesdsySd §odsydkjd ds? cOkzmhss 2

11.2 uvdf MmMtejHddedets?2 ftso jtorn detsfisd -~ OotgO S fiptg joHd dzdit
toj Sd3j dzH 2z j Isfqw  f tod dzd O Is ! ftso jton datsfyls: fJted desmO
ftsojten dztsflsj 2 ) ftcOCIsd¢j ftoesj SIsdtcso Odad W sB "
 sf 2MC Oj smw sO¢C Yy j i ted dsd dzj dzd J sO¢ dn ftso j ton dats
L dzdzd fans@mg dzd v, Istste d Hts.

[ dzv MmeBtedy 7 BsSdEsYjS Isdf §o jteodshmisd SftjH]
FdedWdSOydd d bkutsBflsotsds dLEtslstso dzj dzgdv MmBtsteds 7 -
sBdEYj C.

[ dzw mB tstedz’ - sBtsdaztsyj ¢ ) COyd Mlso jd d3@ndsj H dudadgtis:
sstetsdHOdz! dets?2 50 jten desflsd, gz s M j2 fodsydlsjd
f dzdlsr thkzh jMmMsedv jIsfimw MmdMmlsj dd3s?2 tOHJOdz dzf = fMj ¢
o tcOh j ded W , d MdMmlsj Bs?2 o jtelsdC Odz dgr »  dzsC sMmilsj 2
lted OSB3 ydzj dzgj dedd § sdzsfmr @iy HE ©Oo detstslsMmistsw h g
odzzlstcd GBtdsYSd wodwe Ilsfpw tcOo detse j dzd ¢ d d&3d , yls s
Metstedzr » f dzd Is.
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1-4 dzj d3j dels QdpjjdmldddtvQdz! dz § fj 8-shnd § otteddd fij Wzs(fyls de;OH d Odz! d&' = M €



4-cOHdOdz dF | MjSkhdj fdshmssmisd
t Ik dets Lo ALjIdB@ ydzj dgj dedw dMrtsHdes?2 ftso jtorn desflsd BB dsYS

11.3 [BBdsySd §t ¢ cd@diddds d3st d E@&scasier jdz@ ' H s dzdzW
Wijteds ddzd BOdzsS, O OS] Ctwdotdzddzj2der = Btolzf! j
toj Ctsd3j dgH 2 j Ismw fted d3d dgv Is ) slsHj dz dats fMistswh dnA
tcOMf scdztsy jdeder 7 5 f jteddzjlstelz of sOdaPczy @ tBOGY H Ot
Blzsc o sddkso ' 5 BBESEEYJ S, SBEHO dagj &OB) YO, lsfw
O tcOo dzj dzd d .

] sMlsOdz dgr 1 Mzkyovwrs (s McjHdddE YWHOMR d H
EMmls0OdzOe dzd @ Ols ! W todgr ddzd OteC (. 1 dc d d3j dajjdmdsid ¢ O gz
fasheshisd  dj Bjdidstse dBj il fejdBzh jmisoats ]!
Bd&zOdsftcdWisdzzy o MlsOlsdyuj MStsds tslsdetsh jdedd tOBslskz
11. 4 | LOsadMmddiisMmisd tls CtsdzdyjmMse® d tOfmff tsdz
ftosgbo Ols' MW ©lsHjdz' des Mlstswh s ( BH deso sdzdgts o I d3d
O tcOo dzj dzd W BAOfiERY "N jes vl ). [ desetsotdzdetsoar j 5B s
eOLtjLd B dd.dzj O®j logel dgf 8 Rdzesc o tszdzgso ' d3 B S
Cobtster 7 ) §oksh! s Mijydod d' o CtdhstekzClkdo d
CotedL Sdals Odz! dets?2 f sHOdzdo sMisd CtsdEskztc® dzj Istsdz' € s
11.5 dzOfplstswh jegts w1l ) .

ldzj cOLtejLder 7 BBty On ftodStdaskzteds | L sde" Msh
BjyHEZ M2 d f] HJOWLOE BOKR] (fMd. . 11.5 dzOMmls
11.5 4B Btodz j§ Bdes e tso sdzdats o 7§ sB sdzsys d (ted .
ftotsj Clsdtetso Ols' t6OL toj L delsdzds.ls das itd B to JstO™ dg  fipdz jisHidts y ¢
fts sdfkz bkodtsjqHdeqd @alzidets tOMyYjlsdzOVY Mo j BO Ctslstste’ n
Yylsts wodzw jlsfqw B dkZzOctsftodWisder @3 © MlsOdyud Mz Glisc
sdf tseor - -dftpmiastadatftis dzr 7 X j dzj L £B jfldsidisdy’ drls B! sy jo Oz i fiy
tedf.) 11. 4
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1 JteOLt6jL dz § sBtsdzcysd wodwes lsmw BidzJ J N d MisCdc
tej h j ded 2, dzs IstciBlzE IS Bsdz h jets t©OMaHO MlsOdzd
6] CoijdHizjsmy oy GEls'ZOf ds OBdj, % § W ols OO o
tc 02 5dzO A M MmMJ2MmMisd ydesmlis: & 7 B Odzdzts d Btsdzj J .
o] CBdi3d dzH 2 Isfqw  ftetsj CIsdtetso Ols!  dzj eOL toj L dz" d3( .
11.6 | szt y¢ O HBYIEMEOjIsqy EmMlstes2Mmlsots L J
tcOMf BB cr o Micj Hdz] BOIPIsEZY M { 3. &1 ) .
10 Btdtsy¢d HBfEMEOjlsmw § jtcjHO8 Ols! d&OctekzL € d
Colstster n Ctojfwisfmpy ¢ Byt od &0 M jydod dz@ =

tdSd3jdrnOydd 5 wOmMuj bk
t Offujls GlHjd des flsswh dn (SHdso sdkdss ' &) B ks

11.7 1 fodsct? tBdsyS jN,disS Qzd COO jldsO Ciydjf diLdsod B
[, Steklswh dhv,ds@Eddssell. 5) .



{ Mk desSu fljls® Emddd? o fodscdr SBsdsYS OF

I LOodMmddsmisd s MsOHdd fosjClsdetse Oded™, € tsdzf
bhdse 2 ©fdeodd? § Cbdls ki@ iusdss odls ' e s ditsy S
sjtstedd ) kuyjltsd CwOjoscts 1YW jClkO ddd Btdjj I
ofMjn kMddd?2, (65$0LO0dkd 7 &O tdh. 11.5. 1 jL Bsd]
BEdj dzsSe, oBLAdCOENdn o fic@E Bt dsDd OB %OL [ s 3
oMY 500 -t fOjctelsl telizoe ZOH S 7 BB dsYj S M wiEdBohdls | d&

fted ©Oodesdsj tedes tOMYtej Hy dzj dedgs?2 2@tk 4. 1 4§
sBtsdsySd do0 fisj dr ddzd dz0O YOMlisds ,tc O Y lds@ESH jj datld jH
MsCdj o Mmesj2 fashishisd d cdsCdj dL fas
dzj LtsBjlstsdede" = W jteds I ftoj Ho OtedIsj dz' dats dzOff teW 3 j dz
1.8 1ted tQOBtqud:s ftotsj Clsdtetseo Odedd toj CtsaRj dzHlizj Is
s fdatlztese OdlzO d3j IstsHj S tsdgj yde' - { dzj o3 delstse, ff 5L
j dedzsisd BBy S ( 20 dzd ud 4 tcj B J to, slso j tofn
sodlsj dzt dzlzte 3 j MIsCtsmilsy Bstelssoar m HJOWtcOG d3.

9 uvKOodg ded W  dgj dzd dzj 2 dzts 2 Bts 3§ dzlif dzs? o Gbyj lsshipd d
dlsjdz' des BtSdzj J Mdzsydesds adHj, d vylbstser tjhdls
ok OMUjlsO LOHOMEsS?2 StdStjlkds? tBdksySd
d dzd dstsmisd dzddzj 2de" = Isj tsted 2.

wdzd § daj dzd dzj 2 desfyls L QipQf fed disdztsus] ddfzts HE fjddg@f 2ts B S dzt
ddiB, ki {Iss oadzdwddj L dzOyd Isfiicd26 Yzj dzd dzj &zdz08 j By
By jls HOL! L dOydlsjd dzzs ftsetejh detsfls! o wlsdatsh j ¢
tcOMyjsO 5 daj dzd dzj 2 dzats 2 fydsjj Hslres " d3i3tsts)BdatsO L tisjdd: O lstf s H fi)
ZOc el S j2Mlsozs h Ow 2O tOMmMimdizOlstcd o O gz ® tsB ts dzts
fjtejetekzrCd), d 5 WstohzdzOd dddj 2 das?2 bjSkgd
LdzOuj dzdj GtetscdB & Sz Oaapzdlsfg R das?2 s jstedd, ¢
o J dzd yd dzO qelzO citetizts I€adj Is ils o w. ' Op 15 @ @oysicIs(ppizn 2 hyjsfipls o j dzdat
34 dz' § § dzO0f ted 34 to, ZO0O 5 % d Btdzj j) , Ists H Odgdzlz ®
dzj dzd dzj 2 des? ks jstdd. r ettt ISB B RHYRAMz] Chiotys @ dls
h OQtcdzd todets st j tels ' dzdets L O j dzgdzj dz" |, dzj dzdodaf 2 dzO W
ftiocscdwtsdg] dzlstc] G tstcdesets f zOdZO tetdsysSd or tcOy 04

q" = & + oo + oEf + oy &y, (111)

L H jgfz 16gaY/El’,

CHP-"2Ggted dz0 i stodztifc 5 OO ,M jfigds. o1 ;

3> Wt Ug="fo/8- BJLtG@L B3J tedz" § o 4 dzd ud dz' ;

fo-dzOyOdz' dgr 2 YssH) jd&3& SBEAEEYLCJ;

U, G G-t WW¥dydjdzisr Hdzvw C9OHtOIlsdets?2 GH daf dz® gz jm IstH
Mz yoOjo cteOdegdyder = kfmdzsed?2 (lsOBd 11.1).
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o dizz Y02 ¢tOdsd ydztse v} G G Uy
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I N +9,9 -19,05 +8,15 +32,51
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1 P ”, +7,57 -13,65 +5,48 +46,07
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v > +12,45 -20,18 +7,27 +43,59

ﬁ
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2777777
v I +10,31 -15,64 +5,27 +56,99

1 ¢

2 Z

7 4

7 Z
VI sy, +9,24 -13,1 +4,13 +68,89
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7 Z

v/ A

4 2

7777777
ZIstedrs59C 0O dO twdMmizds On IsOB dzd yr sL dzZOyo, Is, Y
tslsdztsfndlsjdzJ ds ke dse f 5o tselsus@?  hsstpedsds® dig i jh sk d R
st WWdydjdls' §wrMOdBOd ] editezedn L dzOyj ded ™ =
dZJISBnBHddSB ok dgrdapdddiz  Udz0 € 54 W o fa@isl J 0kif iy U1
gL d3j dzv s Ismw . rde syjdeSd odzdwdedw ¢ jtsdijlstedyj ME s
fsdBsh sedistedl 1. 1) d kOsd 11.1 {jtocdOyOd dbt
ofMjn dEEBOFY (5 Is@lHdgHM2dls’ 0 OjIsmY BJLILLOL &
ftoscqB OSY3Mtej Hj dzv j d3OW  dzd dzgj 2 dzs?2 Isjtstedj2. Clts L dzO
(11. 1)sststpts?2 Cor ydidzwe s ftsslse j sy zsd j s dzstapdulsi joz
©OL dad Y Ogadfgy sl Mydilst o Oj s 5 ¥ tedkdj

G4 Qa2 Oy s O3,
F—==d) +—58e + 5.
q ai( ) a7 ¥ (11.2)
11.10 rdw BJL®BSA disdzgts? sBtsdZtysd M hOtGdZdtGerd7
MMHo de Os h NN iffedz’S sc3j dgH 2 j Isfyw ST tejHj vl 6 ¥ stdk

nx X
N =——gR1 arctg " +arctg——= 7 —d

+ 4 gRie™ ®Ccos —nﬁ;
) 2a
(11.3)



A +sin = B+sin™>
S=% Rle 1“ ii_ln 1; +
A-sin— B - sin—
Sm2a

2a
+%1/R,R2e"" °Csin%.

1 HJ M
O=Jh/h;

A=shZe(1~y/b); B=sh20(l+y/b);
2 " 2 (11.4)

T
h-—
C"__c 2b9y

TR
¢ 2G

I Wstdzdzos ( RlR 36)d0p df 3j1 .wOn:dkmr StwdodL d Mtej
o jtohddzgy tBtEZtYSd.

11.11 1 jL B dsdzOwW s stedV  dzj HOJjIs oL di3sy dzts
Fazso ' 7 L sdgOr BtdEZtYySd, IOS C0O0¢C fted ftodBsdzdy j dzd
BjMStsdzg ydesmisd. Clts ESOL' 90jls &0 ks, ybt o k¢d
bsdz €5 M Eyjbtsdd Hj2Mlsoadlsjdz dets otsL dzgdC O M A :
fiteiPeh drn Mddz. 1 tededzdy j dedets fted tOMmMyjlsy HJOW o
ftodsf stcdz" = EZWOMISE OFdzd(dd , Offtetsdzj sO) tj Ctsa3j dzH 2§ IS
BiHE odzjhdzgj 2 dzOCGtekLCc2 d o jtldSOd dts?2 ftetsj -
ftetsdzj IsO.

11.12f sékzls Brls! {ftoj Hdzsy jds Zftetsh jdedz" § o7 Oy § dac
MHo dc Os "N, BLdiBd dzv tcOMyjlsO ftew iskze tsdz! dets?2 00dH dzO dzj
2b:

. N,
* NZ =“[q+'EIL]R2.

N =2(x -2 )€ + G607 + 57 - 8)];
Ny =2(% -8 + 3 (65% 477 - )]
S:I—4xy[C] +G {27+ 27 - *bz)]- (11.5)
1 Hd M
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R Fadd)

78 2p2p_SAB
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oy A=k + kb
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1 1
“TrT TR

lted wOMmMudlby (6 Wsttdzddf tdzy6) s hnvy * act®dz] ik d gt
Miste] 3 Isfmw o k¢ dkdsadz]ry dissEsdOr ¢ B 4 M

11.13 JBdzdLd SCStdkskztc®O ttBtdtsyStd otLddtO0jls df
Msmisswddw, kOS SOC LHjf! Hj2Msoakslk CtOjor j (L
ftod B dzd ¥ § dzdzr ~ OfmMyd sse fted dzd BO4 Isw , Yylsts dLceds
CtcOjotscets {YWjSko  B' Mttt LOEZROjl f5 djtej |
dLedB O hdrn W) ddstse tcOMnY-Hsstifds e OWOY Is fgw L d2jp d f @ dg
L OCted f dzjsdz@,V&RU. ¢ B d
C@dzd BBBAEEYSCJ
ftedo j HJ dzdgne . dzQ .
| Bts ds dabadats A G & ks d34fn|S'S dL¢daOr hdijj 2 thsesfpezlbej
oLOddides f jtetf jdzHd S |z todz" = dzOf tc@» dzjrd2d WoR4, dzddu d Gz Iz
Brls: dgO2Hjdzr 85 Wt tc;d3|zde)d3

¢
e
¢

teddzk L tsdzr CtwwOjoasets L WWJiCkO, o
HJ?fI]ISSIZ“IS tcOMmMlswedo O h dj dzOf tow y
15

M =L fo;
My =L S0 O
T =22 00,

(11.6)
GHfR) fB-YWE2dSydd, ~OttOSCIkjttdLizehd) dLedBdtsy Mmtsh
__E¥ c. E8
12(1-v?)’ RR,~
ANzdzS Y Hoj Jjj ftesdLeotsHd j Jdikjsls o dH:
.3 2
N i_ S_Z i J_t.
hx)y=1-¢ [co»ssI 4,94(%J smsj,
H(x)= sl—lte'-I (cosf: +sin i;—}
__ 2% " cos X+ sinE
[(x) —S—e [4 94(2»&] cos +51n51].
(11.7)

[ Jdgvw  drodeck § &) dzG, §(dkydd Mtslse jlsMmisofifth " dfi Jjojr t
fesdLoBHdr 5. [d¥ bkHsBMka O orf ydhmdj ddY shd S
ZOYOdzE dU®tste Mso f OHOjIs M) kcdsd s dksySd.

I Westtdkzdj (11.7):



5 =0, 76\/@;
s, = 0,76,/R3.

10 Bhdsej Wottdzdz (11. 6) Bsekzls BT Is! or ydmdzj
(;[ 1)maxd(;[ 2)maxq Clz MZ)%aq J

(M) )pmax =57 /6 Mpu x=y=0.

(11.8)
{Uudodrdets, sty OdkDagy iyl AldpfdsOddf do" 2 Ctelkzlswh d2
(T nax = 45,8y/4 MpH x =y = 0. (11.9)

11.4 ufddedw d fescds’ foYdskesd d' 5 o f &Odsj
I, f od tOo dzts dBj tc dats dEOFMALRGCHAINEE dedizs s 5 s JOded d § &

Brls! GftjHjdjd f(t YestkkzdOd, fwdojH,jdds &5 o
fojHumlsOodzjdr o Hot2dr o btdesdsdjsedyjmMSds t
stz zOd, MshisOs dzj dedz’ &3 dz0 thdzse j Bsdgj delsdets?2 s
Hsfilssoe jtody j o) dzdyddyr bEmddd?2 o ftdsfseds & L 6d0
O towy jdad2, o' LoOdedats] B dalsdz d3 dzOff oW ¥ j dzdz’ o3
11.15 (0OfMujls GlEgEdEss) SHsc¥d @reOlsdy & o, § &zO
o] Csdigg dzHzjIsmw or f sdzdgv Is! fp fsdish ! 8 sOBdzdy, ftcd
uvidddY fd ©Oodsdkj todets wWOMY ) Hj dzj dedes?  dzOC to
¥ st Bk dzO ds:
O) detstc 3O dzNiaz” JzOfY) b @' dzg Nize{dFO tstén@{e dzjlzdzdp d dztp e of

N, =—g‘{ikN' N, =_£kN

5 5 (11.10)

GHE Tk, -CBL YW dudjdalsT, fdddbdOjd § (6 c-HOYJSCLE
ftedojHjd cteOWdCh ksSkiskoh W J yd j dalstso
LEOWdSd tsdn CmiWWdyd, dzls s oy OfisjsH fig n@sasdz judes M Hf & ©
I/ =117/t/d), woedr R 7, 9 d 11;

B) dLcdsO® Mg dgﬁlﬁS@%Wﬁﬂldd?d?@dﬁ@ﬁ (edfm. 11.7)
M =glk,,:

(11.11)
o) MmHodc Ok 8y dd@dirdds sBdsySd (tdm. 11.8)
5=y,
5 (11.12)
¢) Ufjte)Qdrnjj 2dMfplsderze h ) 65 cCOdWd sBEAEEYSd (!
0= dkg (11.13)

H) G dzOo dz'Ng, ko™ dj o BdsyYSJ ( 9-Sde@tfot®@do dij)dz
dste BOdz! dets § -jcoOrdf@.) 11. 9

gl*
Npr = '——-5-“' pre

(11.14)
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HJOGBdzOdzd toj Stsa3d dzHlzj Ispw  ftetsdL 9 SH ( IS fsmdzy
RO tewy jdzd?2 © HJOGEBAdOM dtsds Mj ujdedd. 1 Olsjd3 tsBISC
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lted 1 Issd3 Hdzw C o OHtOIsdzr » o § dzOdzj BBBAZEYJ S 6 d&zO
Hd Oc sdzOdzd d dztipipaiis das' 10 deg@2,H J1d29) |, §f © Winsitedwddjp M |
ClOdz i3 5if sdzih 5 Wikz] (

11. 17 10c6tekzL Sts?2 d&O HJOWtOG d3 ts Bifsjdats jyy @ o Ovjodgin'j |

CtcOdz" &3 9 o dH ] FJFHOMETIEE' JB "sMdldz Mtej Hd dzedets? ff 59 j ton ¢
i d&OftcOo dzj dzd ¥ d ©0Oe dz n 8 oJ dzd yd dad MHoe dGc O
fefjtjyd’ § Mmddzr . Jddvd §(sfjtjyd -~ Mddd s i
o jdzdyde O smw . 1 tod L Issd3 H dzw CoOHGOIsdz n ) i
fsfjtejyds §j Mdd , Hj2fMbekrhdj 6t cttOdWikl) gl s5d3
(11.13 Ofplsswh jets wl .

lted tOMmydsd HdOW tcOG d3, orfsdzdgw j &3 = © o9 dHJ W

fjtojdsy EMmMddzd?2 M tffd sBtdtsyStd dO ! HJOWtO
ftoed {Istsds HEsf sdzdzed s dz' dzg" | dstsclzj dals' .
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1HJ§? 1 fted M Otededtedesds 5§ dteOdgd=d 4t sfstairts ulid ttsd

CIsd'_|Zf|:]CdeCfJ, oty tod dzd dGZO§ B | Qe BOIsztets 2 mMydsSd
fnd wd ded d ;
Ri-ftedo jH] dzdzC BdB@rddzrHd Oc sdzOdz! detse s fMmj yg ded v, ts
_a?+b2+f2_
Rl!'" 2f
P-Ledzso OV CtstcHd dzOISO CtOW eBAEZEYSd © HJOCG BAZO!
&, = arc sin Lo +bz;
R,
Oy f dztsh OH My udddvw Ctdzkztodzsts?2 OttdBBOIskzter | tcOMY

tc OfMMils sWiszdfddzs S sMmisd, JtosatsHwh j2 yjtejL ojthdds
Reyy Rscon - o Ofipuiags ] Mftetslsdodzi dedd Mtstslse jIsfilse j dedets € &
OtcdkOlskzter CdlskztcO;
b-Eetsdz dzOC dzsdz@ S tsMts?2 OOl kzter € HJOCBdOdd {f dz
h-eOmMimsswddj Gl ©OodasHj2fMlsoken j2 Emddd2 o ¢
ftesaBHWh j2 yjtejL o ikhiffdy | edetsipls tc] v d dzdzts
(fMdzd o o' O d K lubBFpdddlsj d ds?2 (M2 Ot
cOMmMydlsk dzaj IstejBlzjllsfw. l1tcd BfdtOddd Bty d
Hisdzy dzg@ Bf Is! dMCdzt yj dzO o tsL dstsy detsfyls! tcOL tolzh j dad W
11.26 [CtdyOljdz d& 2 tOfMujl dgj Mkh j2 M shtse dzsf
Codelsztclz ftod tsBNMN jd5 eOL kM jdedd o tojL bkzdz Oy HJ?2
o] Csd3gj dzHzj svy ftesdLeosHdl! s fwilsdHdmMEseots?2 Mmaj
ltedo J HJ dedzrdgr VWitstelg yj dz2f HdzvW f sdzséedr tSBBAEYJ S,
f OtcOBBRZEdH O
x2 1y
z=ﬁ[a—2+$i—2).

dzd hBsckls Brils! IsOCY,j toj Ctsd3j dzHiso Odgr Hdzv tOMmy
&z f 5o § 62D e of Mg tc, Ctozetsoalzs ftso jten datsfyls fj t
Csdz Sk dzgj Mkzh OW Myfshmse dshls! {lsdf Sesdksyjs
fpud sdets L dzOq j dedsjeo jda@S 8 LiC o ud tef Oded® dzj iz j
sdi3j degHzj sy SftcjHjdzvIis! (5 Wistedkzdzj

No3I®

q = %’5'?{-‘2-‘95 (v, &2 W, 1 Meon X )5
2U, .
vtj[3(2—v)~§(3—2v)]’

U, =(1+m)(A?v + Qz)[v (3-2v)+ &(3 -3¢+ ¢ )}-

D5 (V. 5 M Wby Mogns X) =

~Adv(l ~v)[2(l ~v) —%(1 —g)‘*} #C(l -4+

+0, 25 AN + 2 [l + ::,— +0on — (1 - v)Z].
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a S
A= v= 25
b fr
po= RS}’AJ’.RJAE
W 1 ’
124,,,u
'q e x =
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CsmMts?2 Ot @Oskpte'm a skzOr L OHOj sy dO tshdsej twOMYJ
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hOQtodztede &5 S JcOded j 5 65 Ctdaskbtcl toj Ctsdsj dgr 2z j Isfw
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fwisdudmssolzs tmERH.BBpl s RO 2V j Bz  wp kezv § Ot Od3j
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RO o O@endzjedgdard W dzk OMUy bdzts? tc Qo dzfs d3y e pAsts digjCoHiAg) jlsq
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- % A’--};@(v,u,m,n,t,nm,x):
u a (11.18)
5 . a
Dy (v,..) = GV
Oy = (1+u+a)v(3-v?)+ (1+ w)(1-v)’ + Jom-
—m[Bv(Z—v)—-21:(3~t)+3(l+'r])]+
+0,]25J2_x[2+nmv(l-v)2].

t iBtedimis’ | SetdsySd M CoOH©LOLM & § Odsd ddj* I
(y = & = 1).

I 13 HpddiaspOji dddedd L dzsBO ftesnatSHWIS 9 H S
qBj il BHdd daj gL ovj Mlsdze? NiOdaigbiidstsl 1. 18 o SSHWIS
ColsSter j] HdY CtdStejlsdas? GeBEEYUS] BlEjHjEYE s {1

ke o Awt
VEE T 2 T A,
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PR K, (11.20)
GHQJb-f sdzso d dzZO Hdzd dz@ Mbststesdz B SdZsYS d;
RIJR,-c d&zQo dz" | tOHdEMr CtdedL dzr MmtejHdedes?2 § S50 j to
[ &zv ettty ¢ kh> @G0 dgPeitds M LOMyYjtd 8 § B
or ydmdzj dz0 o j dzd yd dz©@ dzj mzh j 2 M s dtsmisd B Aty
11.29 14jMmehOov MismMspdtsmis! §odsecdrn Y jdzjLtsBj stk
fted d3j Mlsdetsdz twOL k" jdzdd ) GBKOLBO Odedj d3 SIsH | d
tcOQo detsd3j todets tOMY tej Hj dzj dzdzts 2 ZzOctclkzL € d (ted m. 11
ftojH] dz desg §dWic Ofdetsloy J stsdz d L d3j dzj dzd v W tsted3" fso
tcOL tolzh j dzd v .

1-dz0deBdzj § ojtWwilsdy | BIiMEGIsOBO 6@ dzd 5o o d3v Is d dz;
t dMzdtsGul ]l BO4tOL tokzh j daths OB B&OWY B dzs$ Odz! dats?2 o B Is ¢
t Omyd Is dzj mzh § 2 M smtse dzasMlis ftesdL o sHdIsw F



ftcjHMsOQoadzwe h j2 Msets?2 C0OC BT tSISH § dz! dzlz® MW Jj ted-
Pftezeddy L OMjdgdzj dedj a3 s Ctsdzlskztclz. q f t§ dyz dts@zO dg'f dz
tcOL tokzh jdzdd tftcjHjdzvels 5 Wistodkzdzy

e {2msin§ + nR(sin&; +§, cos§; )+

r

ndla wnd
tom———— —wn (&) — 2} ———x
12Rsin&, (& -tet /2) 12R?sin’ g,

x[2sin& (b + Rsin&, )~ 8(1 +cos&; ~acost; ). (11.21)

1 HJ !

I(1+cos§|)k+sintl |
| (1+cost)A-sin|

_[R(ncose_,f)-sn]‘”

¢g=In

| R(1+costy)+5/2
b =JR2-R(cos§| +8/2)%

E = arccos[cos&, +

GH3-Ecdzso OW CtsBtcHd dzZOISO o 3w Isd dz' ;

R-dzOyOdz! dzr 2 twOHdkMm SCtwdoeadL dzr Mtcj Hddzdzes?2 1§ ts9 j ten «
ho-f sdzj L dzOW o' MslsO® Mj yj dzdv B GAEEYS J;

f, s - ftejHjd dzg § o j diglayedjdatzdzts iy sdetste @Bz dzse s M c
omMytedded 50 8" = o N jdzjL B ssddesd Mj yjdedd S sd y
w-ftesedB tsBtdtycd ¢ &Bsdikj dskz tOL ttkzh jdd W .

o GftjHjdjddd fescdsO o yjdistej o d&vIsddz
YJ dzls tc Odz' dats 2 BJjL BsdgisdAdsdz®€ Y Omlsdtsdats? o d3W Is d dzr ,
BitedHdOdOd desets Mj yj dedv etdsySd of odwisddy o
Hsf sdzdzd Isj dzt dzr 2 ftetsed s, 9" Lo Odzdz" 2 ftoBteslstsdy
tjLizdz SOy HjWBSteOYydd f(og Gt dufMMOlfls gzBEEE@I | dza3u:
L dzOyJ dzd W Bed3j dzZs©  dztste 3O dz' dzts 2 fyd dzr ) W s tc a3k
fsfdzj Hiso Olsj dz' dz" @3 ftedBdzdy jdedjd3 dME s » o dzdud
SBteOY O j2 Is-Gaididyd dsOffldyd3OIsted o O dgty Ots s & dzj ' dzly tdal

dzls kz te j o 3V Is d dzr . 1 O2 Hj dgdzr | ftojHjd dg" § L dz0yd
dzj L 8B jIstsdgdetsdz iy yj dedd Ctsdz yjoetsess f zOMisdyj MS s
scdB O Yy, jdktcO® odwlsddy foHmsOodvsls o deisOo dzj
fllstcj BOdz' detsets L dz@uj ded™w ftejHjdz dets?2 OGtelzL S d
a Hjdedw Hj2Mlsodlsj d desets t©OL BjteO o &Y Isdds
Lickh O h j2 dOctekL ¢d EtOodzgjdedy (11.21) toj ¢ sdiy

b
d My sdz LheOdadsi2ds ftetsyj Hiztsr fts tOLBjteOdB o diW Lk

FENOP QQOoFgIFH X na
A0 BFrd~=FS 00T~

tGJHJdZWJlsfr]W Bdded Zzds ftoj Hj dz' dets? dzOctelzL € (. 1 to
w s d dz d o j dzd yd dzr tcOL tokzh O h j2 dz2OcthkzL & d t] ¢ sd
ﬁ]BSJtGthzfnlSSO frtsje | fiote flzsindz@y d IS jsds'sdes i3 d MS Oy § dzd
Ndlb ftede jfmisd ¢ Mmikh jMmise j dedesdslz fded » j dzd ¥  dzj mizh
1.30 1 dzv wBtdZtyj$ M fsHObdkzdesr 3d HJOW ttOCE B3O
Bskztedy 7 kltsdh jdd2 fsdvy. |§ckE&sdBDY L st@k d dz¢
mMsslse jIsMmise dd 4.2l 86.3.4ds14.Aldlapidgdsy ff cts vl . r j dzOlIs
tsdaf jj dztf dzd Is T sBtsdzsy¢d oHBA Csdzlsztc O, GHJ H J
By dalst d fsweodwes lsimw wOMmMlswedoOshdj EMmdddw. zd
sdz sBtsdzsyj & disy jls BT Is! ZO2Hjdz0O o MmMtstslse jlIlsMmise



tcdfm. 11.416C OL\Gudgep! € O¢C dzO2Isd twWOHdEM L tsder Eklstsdzh
9 H s dz/ Codzlsztc® HdzvW tBtdtyj$ M CoOHLOISd &3 d
slsdetsh jdzdJ &3 Misstesdz 1: 1,5 hdteddzO L sde’ Elstsdzh j dedw
fl sldtsh jded ldzdmitsti@tsdz 1:

al

[

r‘ -
}.’ X 2
I
270
1
W
1
) :‘?"‘J—,
1 K,( Al l
1N __I:jx b 3
" 1/ —
] ) ——lii win &'/ — &)
6) A
20
\\ 16
AR BE | 7]
Fa=1,17L r=074L
i2 ‘\ - 1’17‘[;—‘ 12 J;
4
8 8 ;/
/|
_x 1y
4 \\}IE’_‘I- 4 // E.q“T
0,04 0,08 0,12 016 02 040 044 0,48

O-Lsdyr &Oftewy j dzgdescets Misfisswddwy ftod MY dsh ds? 0o dzts &3] to dat
fleWw Bsketsd dts?2 o BYcdedijd Sl oy jS) ] to g tef thtbdzs? Jodzr , o 1 toj ¢
d20 dzd >y dzj ? ctOded oL dzd € OF Is1-to BYOW doff af O™  jf rZEAPWBN H dedfif{R  H §

Colstes? 2O dedy dzj 2 cteOdzd oL dzdXEOto @ROMBEEd d iy Pzt of gos WO @

tcOMY toj Hj dzj Caglzs @ d2zO€ & @b tc Ols dzts 2 - Cets o DV dzjf tets(p EfEaEd s 2 O o d

teOMtftej Hj dzj dedes? deOcCtelzL €] Hdzv fow iskzetsdz dets?2 o ff dzOdzj
tdmMedtsS | EOY AR MEs] JLBBOY jddd toj Sy dzHOYyd?2 65 SfftejHJoc
Plstsdzff Y def sdzv  tsB sdzsy g ¢

lted dOdzdydd Eedztser s d Ctdzlskztcdzr » bkilstsdzh jdzed2 o
sSCOL" 90jlsmw tBYOts?2 Mts ofMjrn Mltetsdz detste 3O dz! dzf
f sHOIdzds " d3d HJOWtOedBORd ftod I3 ko j dzdfusdo O |
Codzsztolz 112HdgOMidfsw h jets w1 ) . J LIssdy MdzzyoOj MmMEh j-
mMf st dzesMils! ettty d tCOLro90jls Yy jiMmMsCMmis! o jtn

[ dzv Istsets yYlstse Ctolzyd dzdej O daty temddf) wdsls jfdis WdiEOs tsdzj ) dad

My s dsmisd tetdsySd, JjeE ©OL®Bjt' tojStsdjdHlkjls
ftcdo jHjdzr LdzOyjdedw o' Ml | &) yPddid sslsFo & ts Is &
fdzdlsr U ftd kmdzsesdd, ] kEypPssf t B O d dscts fi)
Ldzj i3 dels @ jets twOLdi3jter tojCtsdsjdgHizj smw dzOL dzgOyOls!
Ctozlswh jets disd3j dzls O.



vOBd&ZdYyo 11. 2

R U 3= 10A 3= 20A 3= 60A
100 3 U 5 U 7 U
500 6 U 106 12 U
1000 7 U 12 U 16 U
) 6 d i3j Y O-dgezic Zso OV CstHddZzOO S©OW sSBBEsYCd o Mis

) Mz yo,] o" ftsdzdzj dedV¥ ECOL Odedz" 7 CtsdemistczCIsd o dz
sBtsizsYyj ¢ ) fsHOIdzder &3d HJOW tc Oc d@dpdiiztdzjj ¢ t§ dk jldzH2A
LIstsdz o j dzd yavezkz L b c g Bz® Isd dz' toj Stsdgd dgH 2 j Isfpw s toj H
Il ydfmdzw e s HdzW L OHOdzdetse 5 t6OL d3j 6O o d3WIsddzr f J oo
fNd i dedv tseBtdsysd BF odeylddfdzjiilsVv cdo Olf EPRsipg rt
vydlsr 8Os ls, Ukt YsH Hj2ffflsodj BMEy EeROYLJ8 BHERZEHS
B 6dHJdOdOdz! dzsG6 5 sifif S wle'q Idsfipts dtstay Codd dzd y d de'
$ =2RE (1-4/0,85); (11.22)
L Hj !

_nd-v),

d= - b

8E,, ’ b~ 1+,

GH[b yiBSHEZd HJVWBBOYd?2 BjlsdzO fted ftosHSdY s d&z
Uoer - & Is OB dgdly j5022003dls OB dzd P M2 " jets wl .

10 Muyjl BBYOIdY tMisOeh j2Mmw 1y OMmlndiwtsel sz ytjdzizn
Hs sdzdzd Isj dz' desj!I, § 9 b sz glztled § sSpstcse s toj Csd3j dzH Iz Is

nR(1-v)
8E,,

Al

it

(5-0‘5y?25r),
(11.23)

CHid prcczso’ j CBBBHJROLBT , GftjH] eBEYy Hstsdsy
d O]y’ Ltd CtOjotet klstdh jddy fsdvY bG5S
YOMlsts tOmf sy jdd | §t Cgdsbtr G 6dsdd §tddadd
u byjlstd YsEhbd (11.23) sy wjodbdsjdse b Hd

b= hal (11.24)
O fltejdt fsHI jBO HjYstBless Odkds? yofmlsd 6btd
Y 516 i3l dzj

_ s -8)
5= =2l
| (11.25)

HEMiGohddvw flsEdis O GHYjj tto sdZOYOdz &zOW Mistej &ZO ff t5H
ot oW Isd dzj .
lted EZftozetsds L OfF j dzgdzj dedd CtcO2 oW iIsdderayf so tstcOYd

&, = arc sin(4f,/1).

l so et toOW 9" L' 90jl ftswedzj dad j dzp =citc/O2zd )
Hisf Sdzdzd Is j dz! detse s EZfd daediv/ 2n =-6@iEdMisd o &3W Is d dz’

vsO0Cddz BBKBOLBA, L O Ltsdts? foedvnsq 22 . destc 3O dz! detsj &k

dlste] zO ftsHi j BO o vyJ dzlstej o dgw,ls ddif to jdHLjdeigwdgwdiidss vy
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wy = i-e'“‘"/zsin(od-‘,/Z).

20 (11.26)

1 2Oy dzd v fUO tc eigClssatigiodzh 2 j sfw &OSsHdl! 6 W istedkzc
_ L3065, o 8,085 . _ B
\/R_ , ) R?' ’ 2(13’ (11_27)

) sdedzr 2 fescdB 5B Wk teg d j oy BBy sd dis t Bl dzj
W= Wy (11.28)
[Odz dzgj 2N d2 t©OfMyjl tjStdjdikjkshMY ftsdLotHdls!
o fL29dzOMlsswh jes wl . ¥jdzqdeo tsigdetf pdils datf! dzgzs o' s
6j Codsj dgH iz j Ismw  § teqd dzgd BOIs! tcOo dzgs?2 G tc Odzd wllwsdsz L dzO
g o MtkejlkmMisoadd M f tsdzk v dzdizOtkdp@iZdt)jfr tizo 5 Gls s &c § I Y
L dzOyd dzd J dzts tc 3O dz!  dats 2 fnd dz' d dz02 H j dadats j L dzOud
f ZOMisdyj MS et hOwddie® MOoddo Ofjlsmw ) o Hj d
Bisdzj j o' MsCts2 d ftd HOddztsd3 fnieas Ols Gd2d de b dzig tdatf @ dz'ff d
dzi Bsyils, (dstedOd oW MdkO0 §sdkkzyOjls fdwoh j

6jCtsdgj dgHlzjlsmw or fsdzdgv s ) §sdsh s ¢ .

11. 31 1 oW sz sdzd dglz ® ) i dzO dzj sBtsaztsyskz fn
b Ctsd3j dznizj Isw §tod B dzdy j dafelsj e Of)inaz el @O s & Y i3
g1, LOBS dvw jj MW¥jtwduyuimMis?2 ®eBdsysits? dO €80
ftow Sskzetsd dzks o § &ZzOdzj @6 thits S e OR § &z i) G E BE@ g J
tjCoBipnzfcdosHdls! € € o O®md Ots@asd k itsdRMlsssHods @]

& = ab; (11.29)
Je= fabfz ’
va' +b (11.30)

GHf§-Mistej d&zO ftsHi j BO yjdzstcO ftedo jH,jdees?2 $ 9 OHOIsd
f=f+f,

afedfy-Mistej dz@ Y tsHi j BO dMrtsHbds2RdBBsdEYSd o dOf tcOo
1 2@ ROREBW B tstc 3z dzj

R= (25 + 12}/ 24 (11.31)
1 OYOdz dzf 2 tcOHR{& ML € dzif o af d3¥eids d dz" , R (s lsod@mya whisf fffifyy  Hitst
(a2+b2+f2)2+4ﬁ]2(az+b2)
=8f]][(a2+b2+f2)(a2+bz)]”2,

(11.32)
GHJ
fo =%l(4R§ -6%)1 /2 + (4R? - )12 —(RE b)Y/ 2 -
—(I{,,2 —a) P (R, + R))].

) sfdzj fwdojHjddY fovwdskbeod ds?2 sesdsySd ¢ S
] Csdj dfdgdsipisH d Is' 1428, ¥ stwdkdj (

11.32 Jtod bkmddiddd c&OHSs?2 seBsdsySd Mdmnlsj d
Ny shse dsils! L dOydlsj d ds otsL©EOMsOjls. [HAGOCHE



ZzOMmlskzf dls* tcOLactzdtg Wi dfisparkz stej BtcOBBd HES BB OL 59
© MmMiBwWw tjBtO. l mewird M {1Isdd3 tojBtedmilsr j 5B tSdzts
COC ¢ tsdzin dstictsCsldsdcasdi iz | (ftedoJHJ dedzr J ¢ G &zOH ¢ d d3)
dzd Mh 28 MY smtse dapWds * B sHiy tsppestedsdsd, (BIsttcOW HESE
dzj Mzh j2 MmMfsmsesdsMmisd tBtdsysd.

lted s jtebj daj Mkh j2 Mfshsedtsmisd §tsdv f dzdls
PHjdvjlshy tOMmydlskz fddls dzO0 etsLHj2Misead] tOMy tcj H
sOEE M ygj dzr ¢ Edzj dz h jdzedw CBBdzdyiMmMlso O IdftstcOL d
fcOo d dzts ftcd dzd 3O Is  tsfls 5w dzdzts 2 . lted {Istsd3 dzj Mt
Mtcd Hdz] 2 ddzlsy dzlmd o detsmisd tWOMyYd Isdzs?2 tOMY o H J dzj dzdzts
11. 33 1 jMmeztemismy igtks tcjBtodMmisr 7 BBBAEZEYJ ¢, Mt

fOdzj dzj 2, t©jCtdRjdHizjlsMY GftjHjdvls: o LOsdmdd
CosdmlstekCydd. | §O0dj s bk CodsktO f daj Sshser o
B'ls! fteddvlsO OdzOcdzsg dzfizsd fiRizsE dBOWtddf s O, 1 j
11.16) [H&ZOC B o Bldduydj Gk §ddls yoOfjl! Mj yj dzd
djyjdedj wBdZtySd s COYHB2 ddddd dJL B0 o {to
Memisswddd Is§ Sy MY, 5O jLd=vdgOs i O sy 3 | Bz fy Olsd-
Msof OHOB N j2 ) oLOdddets?2 ' ¥ ot jddw fmdsi ¥ dzr =

O-f)n j B3O dBridgtsteigodzj " § ded W § Odzj dzd oo f g ezd §iz' flas 2 € Igtf OB dzd dlzj 2 dzts Bz
tdimzdets Gt OHyJ BdzOY MR j BO fdzdlsr tjBtedMmists?2 yddzddznted yj it
cOMf cdzsy j dedets?2 o ftedCsdasbkztodets? L sdzj

l Ctwdotsdzddz 2dz" - iUl s MHygeaky toj Ctsd3j dzH 2 Is T
tcOo dztso j Mdw



oo _LRre
2f R, +3R, (11.33)

G Hf-f dzsh OH! OtedizOlskzter dzg® jHddedylz Hdzddzr fj yj dedw
r-cOHdkM CtdodL dr 1 Odzj dzd ;

d-ftsdso dz0 yj destcOdz dzgsets k¢ O, tOH.

1 toj H dz dzr P o 36 B dzls dzd dzj Asdptdedf HA jdayjsded df &5 W st d3lz dzj

M =2fR (r6-x)z, (11.34)

GHJ

2 . 1_.
z= g[r(l-—cose)-xsme]+5xsm9.

I'jdzduddlz §tejH]jdpda@s2) Hdp@zef tylzL Yozs Oz d fosd € G d d
O toso Odedd BftjHjdvsls & Wistedkdj

(11.35)

CHM, M, M, M, - ftejHjd dg § RIS dab" - ol Iff dels jlz&m» Is v

s tstode” &3 M w§ detf & tiyelzj & oz’ &;

I, lL-ftetsdzj 57 ftsdzSd (teOmMMmistswdzj &jNHE o dzkzlste] dzdzd «
11.34 uvsdhddo sy d Otkdttse Oddj 4§ Odzj dzj 2

Edgjdz M jdzr L O fujls BwzOctHY @dWdsGzsdstse ® datg® dzdzj Mz h 2
sz ySd Myddzos hda EmMddzd?2, Hj2Msekzs hdrs oHtA

1 4 Mih e My shtse dtsfls! fosdv ydddditedyj mcédn
6j SR dHlzjlsmY ftjHjdVvis! JMo sHAdEL > e f.tcoL k
Zyomse o ftodv tedsySd o odH {ic® Uiz sdedzEmts C
ftesHBd d2" i3d d s ijtejyde i3 teiBtcOd3d f Odzj dzj 2.
fted dzd 3O sfyw twOodzr B hOCGEk tjBjtt LO o' Yyjlstsd dna

O-MRj BO 0Ltk j dzdw 1 dzepler O dogitsiHHjE2 fridsjoBdig O digfifd dzd 2 dz@ € sdzls k2 te

t dizdse¢t OHY) BEdOW MRj kO fddlsr tjBtedmlsts? yddd deds Yy | e 2
fedS sdskieds? L tdF

I ajMm! O fYodtsets?2 yddhddHtedud Mis2 H Jf Didds aaq© hdzfsite d
fovw dsdzddzaj 2 des? GSB®LOLES N j2, dOyddzOsls t©jLCt ko
COC fuscde yYjdsteO ©OMMKEOsttds O BG4 LYBHES @ oIS 6
ud mdzj dedzts © 0o j dz OMMisswdeds ks vyjdste® Mmej H d dadat
foddsy j ded™ t©Oo datsHj2Mlse ks Ni 220 dz8 s dgh tizts dz' °( te b iy g dzc
btojbetsd ds?2 st dn ©OMftjHjdjddy f &OSH]EEd
1 4 MEh 2y dipfipsse sdzv  yddzddHted yj M ts?2 § Odzgj dzd
COL k" jdd" dzORGHWI & ¥ Gtdkzdj































































































































































































































































