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O tewW )y j dedesls! CctOodlsOydtsdedetse s ff tsdzv .

[ Mdzd Gwddevils! GBOPAEH dzdpy HzO0 ( PB EASZOW
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Il ddzdyddz® yj dzlstetsB j y des?2 Mddzr cetstcOLHB
[OYj d2O 1 CoO0Olttej, cEHj dO &GOS MdBOd d&zO
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Sdz' LEs sy o MyklsddS e, 7 mEOWECJO Yt fisdks
tjddd ©WOMMsEY ddv ] hOdsseg s O o di sk k
dzOrR] fgEdtdy Mtslse jlsMisedd M EkZteOs dzj dzd
Y d Ofgf flss2csj  C 5 18 sHTiEEO I ts Y tnjtsHnjisdrjCcafpls o j
O MmMoedsuwfs@ls jdf s Ehjdagtisgdis™ e O

o dp Y BBz ¢, s5dD daz®Is j i3 o M My Bizd U sk ¢

sa&&sgs

o F+ 0 g
WQ—
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32.a W todud M& d JS Shisdemiejdz® Is

[ mdzd fitedermis Oo digw j to Isosd HAgO dzj 2 Bisy j Is
vdtedud Msov MmdnElyaadn € ds's2eh iOE? ¢ StKH
1 dzdzd fjfyts cffHts I € ts dzid QstAs iy Wdgdee[@ s H M, dzzdzj o ¥ g

[ Mdzd § dpladjfe dsRinfdMis j &3 CB6BWKHJAOL, st
CsbBr B MR SHY IS Mo U5 HeAhis O GO Y ¢ Y S QB
14 Bdzdlsts jMis! bsysodd f§4twdmjujddy shd e
sts OC k¥ MmdMmis] ddd L ¢ sd@dsesd@ER Isdzs?2 MW j tod yj ME

stststoH  dzOIs delzQ MmWdgdtelad L OH O Isfqpw ) § sd3sh -

I sdz "dd@z3 &GBzdsgs?2 MW jted ZzZOL "™ 9 O] Isfmw
flsjdd Mj yjddw MW jter § dasmMSsmls: &, fton St

(kO ddddw $OC B' Hjdds MY¥jttkz sfsd
cOHdEMBd, tt@o dgOdgs@OHWNffsr . [J dzOL 9 Oded |
2O MW jted dzj oL sy dets dzOted Mtso Ols! ¢ oz ) dz
dzj fsdizi Mg sgRc Oz O dzgO L j d3dets?2 MW j t
Stols 5 H toc X df@kizs dzd 2 fpeeaf Circle) d ddj dls sitslafjn s
fsMCtsdr Ck fMjHddzvjls dsBrj Hej Itsycd,
CteOlsyo2h j iz tcOMMmistsw dzd & .

[MsOdz! dz" | Sty dsmisd dO0 MW jtj, {§ dzsh
dJd yd dzlste, 2@z rdpdO Cldchipe © dzd

t OLkdgj jIsmw, dzO@ MW jte] dBtsy dash f dcts® tg dsty:

[ jtedrid®OEzz " 5 f & Mis! S gt s
otON jdzdVW [ J pdsHzd Odzts o Bd MEtsdej ydzs d3detsa ts,
fteso jMmisd yjtejL dseBk®Y LoySk (tdfm. 3. 3).

CCoObBitsdzRCwEZzZ G, € detisfitpQetisfiglds' f j tof § dzH d €
ptcOh | dzdr¥fC Qa@Mstste Istsdz' S5 tSHdz2 (o CtdeStey
CtsteH d dzOIs) .

] Ot Odddaj el © RO dzsets Ctelzg O, f zcsC sMlis!
sfd otOh jdedw 1 jdsdzd d, Mmdzj Hsa O dz'CdO,ls t
sSOCYJd WwWodzw jlIlsfmpw yOfMmlsdzr &3 Mz yoOj &3 ¢ Otc O dzdzj

g W j i@ qte®Isli 1 + sisetsdz 3 Y HEZ f dzs™C sMls!
2O eOo dzj ded J &3 dL yj dzste© MW jter dzO H Odgdzlz®

ZdqtetslsO dL d3j oW jIlsw tsilsd yOdrA?2 syt 2fn) M dHc
Mdojtodzs? digtelds 2 ( §f sdzt ) . vstsys¢d dzO ¢
tcOQo dzzt dgzdze . 1 tetddZcd@dg j fis O tdg' df s Jtctsls Od
L dzOC ff dz¢ M ds@dzlz iy dz" o3

W jtedyj M< Ove I HHsaldr dsts @dzdz" 2 Zetsdz d3j y HE
ZOYyodz dzsets RBjtedHdORZO .d BjtedHd OO H Odzc

] " Bt dOyOdz desets BjtedHJ OO EMmdse j d.
9 COuyd My sdz@ @ dR/dxlzL 59 O dzd ! d 1 0tedym¢d
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sMisteso ®© A jtotes (9o ¢lskzOdkzlsdy MStsdz € j Odz.
ftesantsHWh 2 yjtjL yYjdste Ctokzecdzsets L OdzO |
1 jlsjteBlztcge 5d3.

JKBaTOP

tdm. 3.3. wWjttdydmMédd "PdslsO c

4 1884 o COyYjMmkeoj] &OYUOL dsct o)t
dzOL " o Ojig dzo d ymc d2 , B LA EOSR" 2 Yd tedL
ddzmistclzdzj dzls o fMmj dsdtcdets dL o j Misdes?2 | tod dzo d Yy f
] OOy dzr 2 i dzfiplists Hsdi jarigldn € 5§, Stedj dsdso Od
s¢ d Mmdkzy0hd2 Hdav WdShmdietse Oded™ dsts dzj d
dzj B j Mdzr 2 .&8j BOthOodze MewL d M tcOL tcOMls Odzd
5COLOdkOM' odklsted cEsHO d Jjj fwdh dsh
dZOyOdz' dz' 2 i edHdOdz BhisOdnNY O {§tej 3 dzj d

[ Bhe @) tew jIsfjw 5ls 180A L Of OHdas?2 ¢
ftedfdmr 90j kMw wddzzm) Hts 180A o tsflstsyc
fsdsydlsjd d@s2. 10 fsd MOR HedketslsO dzj
dzj Y Ols o M Mmiswrs GHdtso tcj d3j dedaets o fMmjr

[ UjodHdss, UdsuS Gits fo0hgjCRzddy dzd 5 H d dzOC 59
ssYS Of s Hety dza| tOISAD.

[y dets 9" 9 jMmlsd MdzjHkshdj Motslsdeash j dzdw
G, o MWjtedyj MEts2 mMd Mmisj 3R ¢ £ tistdsHocH df @O Is
gga LIsts?2 Y4 btySd o (&Y d&igd s gzdzgast@ dsitg.tc



X = R cps 04 cos @&
y = R cos 0(3%)i n @&
z =R sind.

d = arcsin (z/R)
a= arctg (y/x); (3.2)

R:\/x2+y2+22.

RL {bktSet 3j ttdmkzdS O dzj ¢C tsrde® i jlste J,
o SeydsdOdj dz2 Ssmddzkz "deskr 12 §

r = Rcosd. (3.3)

Clssls WOCk BkHjlk YyOfmbsts dmMitsd Lo Ols! f

tdBAvowL ! d@ixHE MwjeedudmMéddd d fev@s

g¥jteduj MSoOY MmdMmisj 0 CostenddOls daj

dzts te BO z'sdetsiRE p scte OV Jud MEdd  § sdzs mr 7 § d3dzg
CststeH d &zOls ekl dzjf Moy O6Ods)tedHdQdaso
f OttOdzdzjj@jydso dlsj dz' dzgs o odHj MilsCd, dzOH
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Gsfisd MY jttr d tOL dj
NHJdd¥ &jtedHdOdse)
Is CssteHd dzOl sOCyj B
q bkl f fodshi v Hijdss
sO¢d M d mistg ig" 3k Shpic)H te dlap jsim ¢
s 3y L idagiidsd € s BHH d dzO s

By dats i) s § o j R
Cotiz@l (ssySd Mo
gy " j dedz" = MmdMmisj BO
dLBj ewls! MW ©ded B
COwlsctOl dd
o 200 JE®BEH
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tdm. 3.5. ssmov mwjtdus McOY Mmdm

1 0 bkfMdzse dz s lsttSHote@e gty j S 52 i dhoinflstgddgz O ¥ Qst
dzd dzd ® L OH Odzdzi®dnts € Pz I8P tc Metisliz 5 1Ot % dRdNIBIFEEQIO )
qzZEOC dZOL ™ 90 Bz¥ cc d&zOo dzgk® GlssHcsdd* &
Ctsdzj Wizt ¢ 5 ff Iz dzCdsds@e datsAstichlstastz p@sigdel juds @) C P ts to H
[Hd&ZO dL HbEE Bod "scet 4 ishEddsy g gl dm § ©
(O edf3gtiers sSHWh OW yYjtojL GJuizgsBBFEENhNs " izPIs @
Efdse dF 2 (03 d&ff.H DB )

I ¢ d&zOo dzts s to Is iy dofiplelif daij ) Stifote H e BEAOUSd@Y O ¢ Is
d azk; Y. 1 yOfls dets ts te dnsfHidstg dKf Ui M J 8B s H te s 3 .
CottH &Gl d WwWodwe lsfw bkmdse d &g h g
b dzso ¥ 3 o dzd ud dzOd3d, tsB" Ydets L d3j oW Is
Cqizsdsj scOR .

[sMissddhsesd® ¢ k0o dststelssHtesdgd Yj MS 52
foslwy jddd oMmjcets &OLhtklsO dhMisd Lkjls

&jLOodmdds &ls ksds, &O o9 @ossxizy lyihls 4
LiHBMsOSsd Yj Wodw,jlhw Ist,X Jylds df 5 v L
SftejHjddls! BjL &OdjMmjddw bsySd @O ¢C
sfMlsOoh jjMY d feB2Hj dds] tOMMstY dd .
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] YOmbsdsstlbsHtsdduj NSs2 Mdhsjdj, S
kyOfmlsS 0O, CotoH ddzO” ddsj ¢ s 26 dedf idege? dets §
BCtsotsj [kSidicagdad)jdzdets tOMMistsw dzd § .

MmaBHasa opTogpomMus
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tdfm. 3.6. | &ZOo deststelstsHistsdzd yj ¢ O

Ve daigzh i Mise sd3  d Bifadsiiditeds &3¢ \|igl) € z2disf ¢ O
wodw jlsfw  fotizj s yssysddy s  esddLd k&
Msof OHOY M jets dqdzd BddL SsEts ¢ dzd dete @ 5 zO H
Moy HjddY Ehdse d' & &) tsdetfds)dzdps Cafstadir ps ¢ ¢
oBdzdL d bfdztso detistirts | 1§ o O & @S ikt Is § Esfis G50 Is ¢
COC f desfSetifdmisg @Bizls ylsts bfwsh Ojls ©OfMyj |

33) OtO® bter L j Bdscts | dzdz® YfiftiydsH @3Od ¢
CtstoH d dzOls

10 eofjn COtlsOA d o HiSC Ezd3] dzls On O
ZCOLT™ o9 @8 Ismw h JteslisT d ajssiecislsd ud i) ezl Is
CotsteBd ZOBIststcOW L OHOdZO O 8o jtorn detsisd

C dzdzd {f - tdscfsH sBl Jdigdets] Isj dzts, GBtoOL 59 O dac
(f dzsmMEts2 Wdekter) otCtekze jet BBOAs?2 tsMd.

C dzdzdi ffizs MEC @f p O dMr 0 O BBOW kZtcOo dzj dzd j
(ted m. 3.7) . 1 Ofcstelrf ddagst@, fripd Mfstg i3Bs £ ststcH d dal
Msof OHOjIs M yYd dzstesdy + dzdlzff MO, J e BkZitcOo C
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2 2

X
-?+%5:L (3.4)
GHQI B sdz! ,'b ®«EBO dzOW d tsidalzdzdnf ) O
F
a b
a-e ', | ¢

. 3.7. € dzdzdtfy
d

s dztm i @IS I 2 ¥( dats i s
JYJdHdz] odes o ( dzdf i o BT HJ dzdats?
2O f§ dshedj ¢ ftejHdzj s (dOff tod d3j t6,
stesdgy f§odzkztshj2 { dczdazdfmo dmftsddlsdgE dmnv
e Oldj ftcj HMMIsOo ils MBts?2 Glsdatsh j dzd §
Bisdz h 52 f sdzztsfyd

Cdzdzd ffofs 3 dats

4y Olkdj FOEBOSkjtedLizjl Wsttdklz { ddadfino
ftojHj dZzOR . 0 AOWF@&fstslse jlsMmiso zj s UsTitclzy dat
L dztzffiz, My Otz o kOS2 Misjfjdd, ybt sc

[y L jRdetsets  dzdzdf psdH O MMy Olsdj Mish
sL dzOyOjls, ybtt BOEOW ftdztsf! (4§ sdvitcdr 2
Rjdz hj BBd "2 (1 Co0tttdOd dZsGéts t6OHJ kM

teets? o j dzd ydiatdealz s " J Qe OCdss ¥ j fo 52 )
Wstedglz) W L dgwyjjlstptee] ME sfsister 2 ftoj HiNls Oo dzv j Is
OMMsswY dzd W sl Owy jsdzlsts G sicaligAfe i) ® N0 fipscd dzj
Btsdz: h 52 f szztsfd
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d
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NS EMmr 1Fdzted i@ d B.7)7T L Ists IsOCdj Hoj Ists
Btsdz h 52 fMd, Ylsts Mezddz® twOMmMMmlssw dzd?2 HTS
9 jdzd yd dz0 ff sfmilstsw dzdzOw .

15 o3 oy bdsj dg@ M j dedw My Olsdw  dzdzd f MO
YyJ dzlstclz, HifiAY 1 listS dgliz X G}z,ts@lquﬁ sBh 903 Ondelz yOj

) w2 sfyd  adedzlf §f MiOc 5 U OdsYfg v d delg e iy d 19 jdds
BjyHE M2 t©0OL dzd ydzr d@3d Mistsilsdatsh j dzed W o3d ,
sHdzd dL {tIsdms fOtcOd3j stetso i fodsh 1 8 Hickzc

2_ K2
22 b ;

e2=2a— 32_

YIstsB T f sdzdets fyls 4 sn OtcOC Is j tod LdasiadGf &y ©
HsMiIsOlswsaywgls  jted ydmdzj dedzr = § Ot Od3J stetso
Hisdzy Jdz BT Is! dzddzj 2 dz" &3 ( f sdzEtsis 8 ) |, d dzOn
L dzdzd f M O.

ltcd otcOh jdzdd { dzdzdf MO oS telze BOdzs?2
sCtokzydtsmis: d C0OC B JstedcddM fiztizdzd fifhp SOk dizizd
¥dQb P, COC Jinn sH thzaEtBPO. 3 j ¢O0¢ d dO
fceo jtorndetsMisd 1 dzdzd f MsdHO fkIsjds jets Mjuy
f OtcOdzdzj dzd 1 3 e de'd ©OHz" + dzdzd f MsdH sSdzlz YJd
dzl stclz H dzts Is I ts c@Us@dzdf jRBizF Is W tstc dzlz , @ulf, tedaHAFOMIE «
W dzv 4 IsiAG2E) 3 )

g L dzdzd f M5 d Hetg o HIY & vAingeilsD) @30 S sstea d 2Bk s
CotstcHd dzOIsOd3d wodzv s IsMwWB, ¢ g HSHI d e Oowh
Gd BHJLJdYJ MkOwd . M3s.s)

1 4 BHYjjLnE OW B ¢itclddrssGs dz, L OC dz¥ yJ dedzr 2 d34 ¥
1 CoOlststc® d destedzOdz' 8¢ ¢ f§tso jton dzsmisd 1 dzdzc

1 Sted3Ddas s f jtof jdzHd S zdzwte € C OMOIsj dz' dats
HOdzdzts?2 Istsy<¢j ¢ o jtorndesMmisd + dzdzd f msdH O.

]l slsdzdydj i MNitgdodd &M €astfls@He@sj2ls dis tc O
ftesartSHdI yYdtedL JdJ4 VyYd dzst, 2 1 dzdzd f MtsdH ©
dzJ ftosatsHdls d fjtijMmMjCOjls dZOdzizs ts fi)
fsdzlzh Otcd d .

JdBHJLJdyUd MSLOWM IsisB tze B®@zdz" 2 EkZceotsdz d3 ) H |
ZzOyods dhgicted Hd OdzO d d3j tedd g Pz H det® dzdz® &3] IIs
SftjHjdjddy MijteduyimMis?2 d cistHjLdujmirt

[ Mdzd dzgj sBrBHd B ttOMMd3Olstcd o Ols! Issys< d
1L dzdzd f MsdH O, dMftsdz L EHglsmw Istejls? w CBtStcHC

ldBHJjLdyJ MW tcOMmiss® dzd j sls IstsySd
L dzdzd f MsdHO 8 destedzOdzd € dzj 2.
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LiBHjLdui MEOY MmdMmlsj d3

J dzd d § = eQjHtERtztalp® ChfshifHs dz! L 2§ Isfyw
ojddyddz d YhkdSyd2, Sttt j bftsh sl L C
fry

JW&me@mudr}VEGfb dmwh ow ls

=J1- e?sin? ] . (3.5)

[ sy dets o d HWis®g dzQlsts dzO@ 1 S o Obtstej, O o
Bdzse s d3j dz' " j JHddzdyr .

( Mdzd  ud ted L ( §cetictf gz’ ¢ Hdyvetg))te~ dztsisd 1 «
f totso jdlesdaftdz& fgmis |, st sdO0 f§fJjtejMmMydudls (o
dzd dzd d , 2O todeyddstid” d3t dgdedulfl foad g WO . I EjADAH 5
dsdztsy j Mise O oL dgsy dz' ~ dasrteHiZjOd sdisciz® andEr ynj
dzts tc BOdz! dz' n fj uj dedded 7 tswogdarydj Hsgidz2B d3 H to Iz 6 t
fdtfjdtedeSlr dzC de@y RO bgy " i3 o j..gl§id ¢ Pagfsdz |
fElsOls fjteor 2 ojtlsdCOdz f § OttOdzdzj dz & .
ftesntsHdl yYjtejL dsedzOdz (tedm. 3. 9).

R BjtedHdOdz d fitear 2 ojtlsdsOod W
CtedoedL dz , LOadmwh j2 s j Ydfstslssils Istf Qkq
L dzdzd f s H O. 1 OO isdeeAd w35 Giftsafiodiicodis dz! dzs 2 ¢
dzOL " 0 O Is G) c{lzfr] IsCtGszdzisfr]lscf ftotso j Hj dad
ksySd {Ists?2 SCtedo
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Ps
tdfm. 3.9. | &Oodr j desteROd dz¥ j TMj

t Ondbkfm Stodo dLfdissdmsj edHNIUdE® Ols! 5 ¥ St

2
M:ql':f) (3.6)
W
t OHdkm CtcdodLdzr N Jtossets o JtlsdSC OdzO
a
N=—. 3.7
W (3.7)

s ofsjyl OB | cztdcffNnte@u @d Wdz ,N>M, € 6t 5
f 15 dzé f) tseiHM

ldBiBibtedud MSCd2 M Mz lss | dadiagddeld  dzts to o3
gﬁ%J&:@med L tztzq § g deyOnj g dedw fp M’ ¥ ¢
CRL Mk O d&jelt &z02kd wOHdEM f Ot Od

r = N cosB. (3.8)
HtcOo dzd o | Isfp W tstodgzdtz? ©OHJdLEZMO Ot O dzdz,

r=Rcos

B3ts Y dats IZBJHGfISJ mw, ulslSdﬂsdz&ﬁﬁ’Btg’dglﬂszﬂj.teOL dzd
(Meslse jlsmise j dedztp, MEJ B YUY HUPME OV O o d3j Mis
L dzdzdf MsdH) dMfsdz L k2§ smw tcOHJE fr] CtedodL cC



46

//W’

tdfp. 3.10. (OHdkM § OwOdkd & dO

) sMStsd Sk § OwOddj d' W o dw,j Isidgeg SEER{E & X dz
f OtOdzdzj dzd BjyHE bisyS OEHlsHo | sz s O dzd

Sy ¢\ cosB &t (3.9)

GHIgOL dztsMis ‘ed=H s tizcHSEsdzypdz@ ¢ o " Oy J dz2O © W©OH(J
[JtedHdOdz dz2O  dzdzdf MtsdH J d a3 b & o W si2eX
dL d3j detnj Bifue st ¢ sz 1 Hiz Issys oBddB) " dt
dzj &z Lv L O dmOIs! f csMmis 52 " WOy g deti?y, dtdasfy
Colstster 2 OdOdzdIsdgyd mM€d dzj BJtej Ismw
B

0

SOC MdzjHbkjl dL W MewEdy (1875 ) ¥ dzS(B8d. j6
f 54 stsdlz o dzj M iscHdzly jedsts @ dPO L digOdz L W

1 0 fteOfded StgOMmUd Is ts otc Ol twizfsly j pogath) §isfrptg) y dz' 2
o Colttesd dJhMisd Lkskhy daj ffSsdo e dzj 4 |
ttOMMmudls Gdadzdgd y 1 Of tod d3d ts, H dzW L dzdzd §f M ts
dMfsd Lkjdses o (sMndd, sttedzdHd B
hJesBEBY s Brls: f) ksydsshmls! & HE 0, 2 d

S4,46367558, 4969ABTsin B cos BfBpsaBl05, 78
[ dzv dzj BszsMSd etis@L ditsy dzets  d i t51d dzdazes O'ls
W st Bz dzlz ]
Sk;w dABe (3.10)
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G H 4,( d Mcj Hded 2 tWOHdEM CtododL der BJ tedHdOd
tcOL dzesls aBE @Qefsjs B jtoj s o t©WOHJOAZO-R .

H Hdzd dzts? HEZGed B tedHdOdZO MowL OdzO fSH(
Jd Hddefllysj o dzd v 1o Gsig g ) & \© dzd Wdgchalgtical nfile, n.m.).
RMststedyj MSd tsdzO otsH dityX dz@d &OIET H(AAfIdD d3j
My Olsdw J jdBBdzd 1 1sO HA&qdAdO tOL dd ydzd® dz0 tcOl
sls 1843 o3 dzO 1 Co9Olststej] Hits 1862 dBB dzO {f tsc

1 B8 BZ0Y  jHdddyO dLd3jtej ddw Htsd dz0 d d3
1928 6. [ Ji)HEZdOttBHMs] cJjttectOWdyd MS ]
LdOyjddj 1852 & (ltydss) . Clsts Y4 L dzOy,
SeOddL Oydj?2 Oy HOENEB2 OoadOydd (Rs ¢

34ddMmlsj d3O] dgd i34 de' Mtsls

I dur  orsfipddsj tslsdzj uQdssfj'2, ClststeH d dzOIs 52
GiBHI LU MEdn ¢ sdsjets i JaOdsy J M6 @Y | Isdedots I
slsfyudls ®o iy j ton dzsisd  &zzdf MfsdH O (6 dz
o tcj ®BY dzO mez lu Bsyjls BT sy ff s j Hj d
My zlsdzd § ts Qo dc OVt fybatietzh C I d fiis § gete A dats i

ar:
B Is! oqumsgmq@qmsaowo iy Otz FHf[ ) adoH. Qe
Nd BBYS O dBsyjls dqazils! dzj MEsdzr §t5 64 BHJLC

{telssdi stedayj MERP L B oW j sV sls Oz Wftise d
ZOf 600 dzj dzd ¥ GEmghdes3 . tztf dzd d

ltojor " Ndzd SdHO dzOH f o jtendatsils! ¥ 1 dzdze
dzOL " 9 O fp bizlipts 2 d aiziPslzfsidg® dzd j 2(undulatigns Is

| 5zdz0 ¢ jsdHO Mudlsojlshmy fsdsydlkj d d
ftesTsHdls o' Nsjd H tetzmzdty ndes(fy O .

tdfm. 3.11. Jrfmskr d otddd «j
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) Z20Y  otdzdzk cjsdHO, sy des fjtej2lsd
sehstsdjsedyuj MSs2 d ©BKOds

HeHs st N. (3.11)

I mMtssbe jlsMisedd M It ersBQHEZOY gdz" R § ot
Hisdzy dz0 f 2B azd A 59 D&Y gl @D o dscfodghdtistelzd®d y d

1585 BCOLT 8 0Oj Isw Yylsts sfftcj HJ dzd Is L dzC
ftcOCIsdyuj MSd dzjosL ddtsydets. t OMmMMmdstsisted dz 1 Ist

1 do j dzd e g Gdedsy . Lysdsdas £ 5o Jde - aigstiHsidL df e

)l 3¢ 4 i bHaagls dd e ofdf)y 1 o j dzdis s
st lseffjts Oded yj M< d 2 ftoedBtste, i ©F rcfl Iff Cxizd@izdziz
hisOkdej Ltedlsjd! dgzs Isteklkz, ! C(slttets?
Ftesodzj 2 EMlsOdzOo dzd o PPIs fipgOMmb)ts 8 Y dzt dpds@i W cbis|
9 JtolsdC Odz) dztslzedejj )] H wigjfgfd W d3d . 1 OB dz¥ H OW
stczBz, tlsdj Yyoels dzORHWh jjifmMw fHtoslsde tod!
ZOdzj M dedets?2 dz@ toj 2 € j f J € Odis ) s I dastsidts dadsjy >
Mils slptsdsdzd 9 § dzd 6 O, O jéts Ltedlsj dz dalzs Is to
9 jtolsdCOdz dets? tfnd dO 180A , dzOf tcOo dzv W
h COdz .

Il Uuj o9 dH dzts, Yylsts twOL desfgld'a, tstis®aydz® s O iff dzt
o’ Mk H, stsyj €, o Ctltster n dQ 2¢O B' &zO kMl

gh=Hy- Hi= a;- a.

UOQc{d3 56 Oy tggsh owehj: O sBY" j 2 MW Jd2O [
i1 J tcj Misd@d az) o[ d w©j?2¢k, By dets s tcj HJ dz
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EMsOdz0o dzdo Oj sy etedL sdzlsOdzr dzgs ) f sdBsh
L Ists BL d&OYOJ Is, Yysts cttedL sdzlsOdz! dzOW  ff dztst
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tdf. 3.14. 1 Od®skdar SOBKMO o isdd izdh s

dzj f sMtcj HiNlse j dzdzts? B dzdL siptstfo deso W R I
qdz' sdz ) tOMY tsdztsy j dedzr 5 o dzzlsted € sk
Hdzr &3 S OdzOdzs o3 (tedm. 3. 15) . t OMY dzsy
Mstedtolzs s ktotse j dz@ Bstew.
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O tcd d3j o, Yt wdBdtemMC d?2 Odzls@ig PR bipk jztc dzts
HOo dzj dzgdw) or" LT 90jls ftesMjHOd] L j @Bgds2 ¢

v OCddy TR WA dc] tcr s dzs S Btete] S Isddlzj Ism
dZzOMmilstsw h j j ot ZY MIsOdzH OlsOBBd [ J Y HEROGH
tcj Csd3j dzhH 2z j sfpw dMf sd20B.so Ols! MmdMmisj dgz | TF

4 ORZORS dzy ¢ dz¥ yOJ Is o -figfsw € @zFf MsdH
ftejHf s5dZOcOj s ftedd3j dzj ded™ € wigusHd dz@flayd M § ts3
dzj sBrBHdB@s IsOC k¥ MdMmilsj d3z Mist  HAOHNazO l4 Is gz
IERS Hdzw yjdzj 2?2 dgpgasHGruddfs dmf sdz? L so (s 1
f OtcOd3j:Is tc O d3d
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L 5
)
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a=6378137,0; 1/U=298,25222101.

[ OLzdgd § v, jets yjdste d tshd Mo
ftoW Bskzetsdz dzgts?2 MdMmilsj &3 CtststeH d dzOIs.

Yy OMKdTRF W 9 dzWw ETBRHR (EuropeanTerrestrial Referencd-rameg), Is ts
J Mmls (ot J 2MC OW L J d3dzOW sismyd Isez@w ts
sBdMyJujddy JjHdqdmlseO ccjtHjLduimSds
Btsdz: h j2 ckMmMslsts? Hfkzdkklstse (dma BBAdZjj 13
Llss?2 MmdMmisj dzdd orf §sdzdg” J sw Issydzj§j d B" T
Is§ Clstsdzd ud MEdj T fojitef d3j & fgled @S W Isfyv  dzO
Isj SIssdzd yd M s2 fdzd Is g . ] clzO)Mm Is e jhCit5id3) deH
d My sdz ETTRB2008

1 59 OW mMdmlsj B0 cjHjLduyj MSdn CBBCH C
shdeso OB, dz20 o COyjMmlsej 1 dzdzdf MISERWID B Iz |
I s sdz Czjotbpthp PPNC 2y EBRBspgBdzd iNgdsd®dzd o
ss d Jotif j2MCky MmdmEJRGE BI RSN UElrisp@an dzOL '
Terrestrial ReferenceSystem ] 1999 G . otetstf J2MCd?2
mMdMmlsj dzsz o COyJmlsej d&Jj My ctsmizH Otcmleasjsdidats 2
dmf sdz! L s9 Ols! mMeotsd dz2OydeosdzOdz dz@ j] mMdmisj d3
sBVY L Odz sfkzBdzd C s Ols! f OtcOdz] Ister sB J M
CetcHd &ZOIs dL tHds?2 mMdmisi ' o HEkzekze MM

stesdzj] IBcts, Yylsts mMdmilsj 3O ¢ tst€tc HYdjdzds] |,
Hsdzy des BrIs' BBitjHjdzijds d JJ §dtsyjddj
Isj &zZOd3 (L9 jLHOM .

Jtedj dzZlsOydw 1 J d3dzd ) ftesmMistcOdzMmiIs o J§
BBd Y HEzdZOtetsH dzts 2  dzj B J M dzCRSTMdtdnratioral Celésteam y J Is
Reference System) [ J Yd desfigy dz®@~ B8@tcd yJ dzlsits gzdzf Y gatdz®
mMdMmlsj d3" , O dz2Ofte@o dzj dzdvw My 2 Gt HJ dzj
CoOLOmuasar 6 (MsCtcONM j dzd J tsls QUASI ost el |
cCoOLdLOY LHz 2 ) tcOH dhtsdsihls soyddgd&E @dzOGC Isd y 4 f
(o HY sdztsy dBdedl Jzs ) May tede” B HM LOBd) 51
tcOL 3 tOHas.HisB d J ITRAE,d YA d L OHOdO C iteH
dZO L j dBdzets?2 f 59 j tom dets MIdTRF, Islists yjdiEds ! Is Gk yigid3E
ICRSL OH OdzO f Infemdiitsriall CGelestian Reference FranfiCRF),
ftcj HMMIsOo dzw s h j 2 mMtsB 52 dzOB st CtststecH d dzO s
odzgj cOZOSCIsdud MSdr dMlssyded S tse dL dzzyy dzedw
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3.10.) f)j B tedzOY & j 5Hj LWGEEBHE Ow Mg fls

s O¢ x4 Bbdj yodsmh!' , woOLddudi MnMdhnls
cOL dzr »n MistcOdzOr {diQ tdBVHIsAEES? EQ ste ikgigOoHdze Oy d
Mt MisOdH PicDdgftctsH dzts?2 St OdzdL Oydd cteOY ¢

1998 6. omMukzedemMizmOdefnisie ®dzy dz'@ kB dzd € 5
Ol etsdzQo e Oydtsdedets?2 JdeW sted3Oydd €CtststoH d dzOl
Il Mj sdtedatsj sH j L dyj i WESE84 fiyriiglls Gedgletic System
{fdmoOdedy MmdMmisy 3" d fwOeddzO JjJ §tddj da
tECsoatsHMmMlsots s ofMmj i3 tedets 21 16884 SMGS184] yj M €
(Doc.9674,World GeodeticSystenManual).

WGS84 f tcj HiNls O day gztisB nde'BdzlR®  ts s fifrefgréndelz ¥t
frame, ColststcOW o wkMMEd §JjtcjotsH HisC Lk
s stcdets?2 MdMmMlsj BBs2e. v JjJ fohishi s ftcjH

-ftevw di3skze sdzr d&zOwW MdMlsj 3O C tsstcH d dz0 s

-1l dzdzdf MsdH, dz2O Ctclststesdy L OHOMZO G j SH J L

-dsHj &z GctOoadlsOydodzdzsets ff sdzv | 4 dgdzd .

ddMmilsj 30  sweoddzoOm! dzi O f(-EMtsegts a3l M
94 ¢ 0O Efffdddddiyls j tehilse O tsB tsStets dz gz¢ BTN dzd
GJBHJjLdyjMEB2 MdMmisj d3r , CclsstcOW BT 5B j
Ofls te s dats &3 W4 ) Sdddsd Is tecff y J dnt€ @&k dL &34 tej ded 2 .
ML HO98 Odzd M sO¢dJ B WEEENKBSH6, WEEMIS | d3”
WGS84.1 Oyd a@adseant Isd MmMdMmilsj d3r o ¢ dz¢ yoOdzd o M.
fted HMsOo dzj dedz" 2 © o©9dH] HBSHJdE cOos dIlsOyYC

WGS72 tcOL tcOBOIs" OO jsHjLJyj M Ow i
M zlsdzed S s0 52 dz0 9 d ¢ Onaasis dzdzs 2 € & nfigls ai3] tsB
L dzdzd f MsdHO o 1 Ists2 MmMdMmlsj d&z3J dmf sdz L s9 O
GRS67, ftojHMztY jddzr 2 [ jYHEROGSHdG 3 M L
1967 G. nebfplo!jtc 1 Istsets 1 dzdzd f MsdH O w
(1 Codftslsj dzyd Odz! dzets2 ) ftso jten dzsfils & H dzw

swy jMmlsd, tftcjH]jdv ] Bt LsdOdz dz oz ¢ 51 W\
fStcWHLP. ([d Wodzw jlspw CdzMisOdzlsts?2 H Odzdzats ¢

lftsmdzj H Msad{dfd M swdzse r j B s Steds tc
Wdequr]‘lls?_ 9] tndzsMisd 1 4 dBdzd (fr
ddals j oW j tetsd3j Istecpy ' imUaf s i d Yls s WGaSdaizd f f
dzj HisMIs Ols ts Yy dats Is 5 y dzts sted j dzZlsdtctseo Odz 9
[ i HEdOsHd 2 Ms L §t dEdpsd jdzsaflz i & jj tsH
mMdmilsj ikz AR Q) KEopdetic Reference Systen CslststcOW E
tGJQISd34dZHBSOdZO HdzZw fsefmj &g Misdese s d M sdz!

ddMisGRFBO ftcj HMIsOo dzv jIs MsBts?2 MtsyJ Is Odzad
Ldzdzd f MsdH O d &BsHjdzd 6K0Os dlsonyd Hdedgisd ©3'
CtststeH d dzOIs tcOL d3j " j dzts ) yd dzlste 3O M
&34 N H

bdzOtesHdz 2 Ekhdseds 2 §sdsfm d §t dO
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Sftej Hy dz dzdesG s B Y HEZRZOBIBY @ BI9BFtcts . 9 tg S
o {f ts5dd&ERS) Is

1d Sslstste’ | MistcOde JfilsvO dzifts oolzdz] Hiafvfiisls § didz . f
or dzd dztsfpy o fHtddawIsdj MAD &HNorthddmeridgfDatdm i d fi) |
1983) 5 L Istséts o wZzZ ¢ NADAY/ s dzas i dzs ©@@BdGOY  dz0
s ZOw$ O 1866 ¢ a=63M320H0dks NI E6IBR|

Clsts B" dz € dzOMmintg jdapRfPRM s HY  § 194 Bz O dz
dmMrtHd ®3d G JiBHJjLJdUd ME dd3d H OUeaddsfanch® G J t
hilsOIlsj sOdzL Ofy) .

NAD 83, ) tsls dzdNADf R7, sl y § dz4 wg dzW-j Is fpw
JBHjLdyud MEBs2 MdMmlsj diis?2 . StststeH  dzOIs T J
fn = 5 H disdzlsls Of O fftej Hjdzj dzr gqdzHdo dH EZ0Odz
sdesdlsj dz' dets dzzdzj o se s d3j tod HUHO@ZO fry i Istf
teddWIsO wz¢d, s OdzOH 52, [jSMdets2, fls tc C
Misd LEzjlsmMy ddiidd ¢ 0O¢ dOydtsdOdz dzOw Mmd fi
JBHdd, COwbtetOWdd, c¢Jjdtedd.

vd 3 dzj d3d dad 4 [ d dzd M ls j(Dob), IDemrtmengofs tc ts dz’
Defencgd f teddgw dzts tej h jdedjJ © ML HOddWEEBs Mise
84), tstcd j dzls d to s 9 O dzdzts 2 O tojh jded J o tsj dad
My zlsdzd C s 52 dz0 9 d ¢ NenpthrGRE2ts 2Is O dyfy Is j Wz} dz0 dzfy
LIsddgded Misj teMmlis o 503.

WGS849 9 jHj d2gO © 1987 &ADSS t5udtda O esddiddzd
dr MdMmMlsjdd JtowdBskzesdz dzf » CBtsteH ddzOls Mts
fsdzesmd | dzdzdf MsdH 59, dzts 3O dzr j f sdzkz 5
ltcdi3ptedz® 2 dBjlstcO MHo ddzzlsT ZOYyoOdzO fsis
sBh jLj d3dets WCH iEOjuB®jdzts Mtse f OHOjIs M yj dzlste
NAD 83 1 dzdzd ff fGRS[ &80 d Mt sdz! L &z j Isfmw ¢ Oo¢ - dzts € C
L dzdzd f mMtsd H, Bd&zdLSd2 & c¢jtdHE WGCE84 i
dmf sdz' L zj Isw a3 dzj 4 Is 5y dzO W dBtsH j dz! G tc
Moz HsS9 Olsj dz' dets, By dej J bBydes tsftej HJ dzWw s IS

1 ZOesH Otew  tso Mj d3d fm IbldzstattdP Shdnft SYRE@4s o O dz
fskzyd 0 hdiess s tOMmy eslstc Odzj dzd J qd
B HEZAdOtcsHdsets ff tod d3j dzj dzd W .

g d M s s 5@ y(gefisréncesystem z WGS84 9 f tod dgipd tff OH O Is
ITRS, Ists j Mmls’ :

- d2OYyoOzts oW Bskzetsdz des?2 MmdMmlsj d3 C ststo
BOMM 4 Bdzd (M EZuyjlbsd BZ0MMT 6j O0dse J (
-s5M2dz0f e Qo dzj dzO dzO, s fyts QrdzBERBAS dzelz 2

-tsfiX dzj 3 dls ) f dzsmC smisd dzz dzj o tsG t
 mls O dats 0 tERSfzdzts ¢ 15

-sMYH s sdzdgV jIs MdMmisj Bz S ststcH ddzOls His ff

Il mdzj Himlsad] ©OCGK2Z gl GsOYY d MtsifzOY tc O
bidzse dz7 2 L j di@elentioffats Tevrdgtrial Pold, ks Odzts o dzj
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[ I HEdOteH dzF d3 B0 oltdfj =ifzdl ¥ 8|dzts@)ls! ¥ H S
0] 1S>¢r]fn Oy tOo dzj ded § d3 dzBBHREfrp SIs @S =3 o4 d Bzt
Jtedj dsOoydw tmj?2 d BPEZHplERNY dals a g fdgsdc

Ldgl L dud MEOw fmdhnWNCHESl L O Otz0d dls | dzdzd |
f OcOd3d:Is tc ©Odzd

a=6378137,0; 1/0=298,57223563,

Kjdalste L dzdzdf MsdH O Mseatf OHOJ Is h  dzOyC
CtoststcH d dzOIs .

AdLdyimeéd MdMmlsj B3O CtstcH d dzOIls MBRFL O dzC
(Terredrial Referencdcrame), f tcj H MIs Qo dzv s h j 2 MtseB2 Mmj Is
StststeH d dzOIsT LIsdms 2SI d2O ftsmlz 198
Istsydetsyls+ & zO0 tmhdse j§ GdtsHjLdud MEdn d
M zlsdzd € s SMRansd Mls j d3"

1 j oo tsdz0 obgima)ds@ Mz W tsfdeseo O, tsif tcj Hj dzj dac
G ., i tsdzlz yd @S forig)) flzOnyjj daglgo so OdzO HEB 199

1 sL Y J CotsteHd &zOIsT fEzdzS st G stedzts?2

M jJhj Btdzj j o" MtsC ts2 Nawty@RShilss ©C i 4 s2Ai3G0
ftod dzav Is OWBSB4e@1d30) A dWter © MEtsBCOR L dOY
MdMmisd & BlsMujlsO o tcHEGNarstar d MYy sdz! L iz d3ts?
rdzv COx3HB2 dL 17 TRHA thteda - siflds@ dzylg 8 y o
SftejHjd]d dJdn KED)aSEstswz dfh§ BSEH J 2O’
9" MlsO dzOml 4 o frzkd esdH O (cjtsHjLdyj MEC
Ldzdzdf MsdHn d fedlejfdajd ¢ wdLdudmis2
1Isdr MlsOdzyd?2 dMfsdz Lzjlsmw H deevstdr@PSydzj oz
1 Bl sz Istsydetsfls L OHOdzdwY ¢ tststcH @HzO U] ls
MOoOdits g ts L dzdzd f MsdHO) BtejHjdVjls ftojH] dz
lag M tediishi 8 Mfksdditsors?2 dbo dc Oyd s dzdzts?
[ dzW lsq’tGJHJdZszo[W CtstcH d dzOIls MisOdzyd 2

Zydlsr 9 O siMw etedL sdzlsOdz! dz" §  J e d3jlstj dad
Bsyjls MsmMlsOo dzv Is dzj NS sdz! 5 MOdzlsd d3j Istets
fdtedsHduimedy fJitej i jddw L Jjd3dzs?2 Ctste
dzj t Qo dets 3 tedetsis! MEstetsMmisd o tOh jdedw 7 J d3c

v stejsdud mMéd MdMmisj & § oW Bslz cIBREY dz’ ~
WGS84, tsHIodzQITRSEStcOL His Issydzaj j ftedow L OdzO
fsmMEsdz Ck 4 4 |BRE-rzQifisupgddsyr otChjdists od@)) M C s dzd € S
t OLdzd yoO dBiYHE CSsHddZOSOBd © 1 Isdm Ho k-

[ Mdztso dzr j f OtcOd3] Ister l M di3d tc Azt WIS 84 | S H |
ftcedojHjdz o IsOBdz. 3. 1.

4 sMis 0o dzts 2 Yyofmls: &  WGEBHE4s | B30 dzwig ldsfipy j Is Bts
CGtcOo dlsOydsdzdetsc s  ff tsadzwW 1 4 d3dzd . J CoOyd ml
Z 1 tsd3d dzO £GNOI6 fiffarth Gravitational Mode)). 1 tsdzdzr 2 o Oted O dzk
BsHJdd oCds yojls o GRIMESY §q CzeisiHAaBGs @ s5( Bf
130317 SciwWdydjdzstsea) . 15 9 L OsdMmdd3ts
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CsdeS tojlsdzr » LOHOY dMf sdz'dzjldzjlygiwis tsofy da § dzjo
s H j dzd . [ d&zw o ydmdzy dedvw f OtcOd3j Istetse stcB
Msjf jeEVHgSCO 70. 1 ftoesWj MhdsdzO@PSkZHE B
4i1fMisjf jdzed d YW HCOHSOL18. Bdzgzy B sfplipism B
fslsydydodz @ty il dog tOmMmydlsr 9 Ols+ mw s

BJYHE L dOyjdedw dzdd, L OH Odzidzts tg§ ¢ H ztzOdgj S s C

v OB dZzd yoO 3
I mMdzseo dzr | f OttOdiRjIster d WdLdWGEE84 ) €

] Otc OB Ists 1 dz0y j dzd
I sdzt h Ow i tsdzkz sy 6378137, 0
[ OdzOV f I dzlz ts iy 6356752, 31
1 dz20 a3 dzOls j,dz' 1 /M0 Ols d w 298,257223563
CCyj dzsted mMdlsjls 0,081819190842622
s ObtOCMyj dalstcdmdlsj sO 0,00669437999014

Vdzd 9 j e Odz! dzOY ctOo dbOYyd6, 6 735N 0¢ L
L0 dsOyd sdzdzOv f sfistsw dz(3 9 8 6 0 0 4°ad34 1
GtcOo s Oyd ts dzdats 2 f smistsw d
o Cdzs yow Olismy j olz)
Htcj HAdW v PicHAlSOWe thOsj dzad W7 292 1 15t OH
stsi WWdydjdals olbtstets? fls j|-0,00484166774985
BsH j dzd ctcOo dls Gaypd ts dzdats 6 15
| BlodOdz! dzf 2 ftsilsj daupyd Oz + d6 2
viméste dzdd MmMddzr bWy jmlsd|9
e
vimStstejdzdj Mmddzr Iswyjfmisd, |9. 832184°93
uCtesfis! Mo jcsO o 9 0OCEEd299792458 o3/ fi

Cdfls j WOS84 o C v yOjls o fisw d §tjH
bflsOdzso dzj dedzr 2 EjtsdH. f OMmdsiedd, §O¢
[k B' 1 j &dvd B BlaRO B @iz SB O o dzs &5 s dats 2
CjLbd O] otOh jddY ©dz® B' 1§ todde” &zO
fso el desfmls! Cohstesds WodvdOM' B’ Lkiso,

L dzdzd f MsdH o tON jdedw Btsydets tStejHjdzdls: dz
cOL BFtcOdMy Olsd j &) , dzs d twOMmdizOlstcdo Ols
(totse j dzdzze ) B9 jtordztsls!y . | dzw L IstsGets dzj ¢

Bsd hk¥ §dztim' 1 ddadfhsdH O

-olststots? dested3Odzd L s9 Odzdz 2 G Otedzsdzd yj MS
Csiwwdydy des (sde St sydO)ls My Olsdy + dzdz

-Ecdzso ¥ M tetsMmisy oteOh jdedw 7 j dgdzd

-GtcOoadlsOydsdadzzs ff sflstsw dzdzlzs | j dgdzd (1 |
CtcQo dlsOydtsdedzts? f sMmistsW dzdzts?2 dzO dBOMME | j C
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g Lls?2 ktySd Lt dzdirdzd ff ) EASSS € B dz®Mmls

fteOClsdud M¢d GRS 80 O HiSk) et fitc 6 © 1 fy cipQdds 614« dzdz

fso jtohdetsfls! (o jtendesfmls! f § sflstsw dzdz o
cdHJj OdzdL dtetso O dzdztd HelzO § t§ dydRFzts ¢ 5y d Mdzj dzdz" j
f5C OL Odzd ,! cdzoi  WEBHI4, Ctbktie’' 2 dhisd Lkl
GJBHJLdqUd MEdHz) €& ey gak®I30 dz! .dztsR O § digidf B,
LsteBOdz des?2 1 j Bdzj 2 dzOL ' 9Ol ISOC2 fteOo
Cobtstesets folsjdydOd dOddRjd' hddi sBKOL
" OCIlsdyj MSd JLdBjtejdedzr 7 o t©OLdF & Itsys

| dedzd f s d H dzo dzts WESSEH RO dzd yO“ s d&zO 0, 54 .
[Hdzd 3 dL (VIGS84RY ssdespls v dzts tc 50 ddb, dz' lsks

j s fslsj dzyqOdz dstdrOd dats? 1 J dsdzq .
iQaqq’BlstzuquzJ &z j (ke jdedz j) o jtenc
dqsj s W stdk ! dded s g @ O dak ik fis es s §  ©C

odgzlstced | jdBdzd. vO dL {tIsdr dzgj ftcOo ddzt dz" R
tcQo jdz Y BIsjdzydqOdze dz0 ¢ detsteBOdz! dzts2 € | j d3dz]
WGS84.

[ Ol j B3OIsdyjMSd o jten datsfls! CjBdH O
L OH Odzed W ) COYHB2 Is B {uhdulatio) s dzdg's € @ saf @O
ZOmMEtsdzr €8 or M j (ddzd dzedyj) dORBHJIMY ¢
WGS-84. l sdzdzO GG jtsdHO By jls B' Is! tc Oy
CGtcOo dls Oy d s E@ 86sh flswshydzs s ¢ His 0y j5dzd ¢3.
o ts dzdz' CJsdHO d&O oMmj2 (o jOtghdesmdg,d Mg g
CoOHWOIsdy MEts] lCdsdjddj 30186, #9 dgd
BOC M BZ3Odz! detsj +85, 39 3.

]l sdzdzO AWNGCB&RHO 1 EdzC soats MtsMisOoadzw jIs + 18
Slsd3jlsddz, ubts, offpfld@®ssgtsdwOt sfdd ( sdz
Stesdz" SOHIMSBEts WhkishssC0O), dzOH 1 dzdzd ff Mtsc
¥d d®BIMISy +12,8 o3, sBdzj ydets, t©OL &ZzJydj o
1L dzdzd f MsdHORd. 15 d EZteseded ¢ j sdHz®b j 2zj fr
MstcOdzy Jjets ktotse jdz@ tjH]d] d tMtc] H dz] dac
WGS84 kZMlsOdzseo dzj dz L dzOyJ dzd 4 d3  sIsj dzyd O dzO, ¢

3.11. ulde) @IPUFMHOCOG] SeE® 1 J dgdzd

]l sHsB s s s Bz, ¢co¢ H dzw tsB j dpd § 59 2 W
dzOo d ¢ Oy d s dzdzda¥stam@EPB I8 j dZO ML HOO ¢ jtsHjL
WGS-84, sO¢ d Hdzw B M Jyd ddw Wkd ydsdzd
BN dzO M tst9HO0Q dzO Bhb@%@@zﬂlﬂédcﬁzdjnlsa@ 1sfnfr]q’2fr]
(568 tls 2000 ) f tefif d2G®2 o¢ Q(Dm_lg(mlsqumls
Hdzw yJ dzj 2 dz,Oac{Gqu’c{ d sBiMfjyd dzdw BteBC
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1190 (¢l OO®RPOEr) Wodrd sfv  frefdpbce d3ts 2
systen), CtslssteOw 9o Cdz¢# yojIls © My BW:

-G § 5y dzliztefftaly dyts Az fy dzfn 4] si3izte 1 Qs (

-lddf mMigdy OH Odzdzts 2 dzOG jdag Hig LBRNURI SR 220 Is
L, H);

-f OtcOBNHBKLd M [ j ) HEZ Bt HR dzis 2zs RITREBdHZS o
2000020 1 f s8R l2);2000 GEtHO

-BH O IsOydsdzdzse s f sdzv 7§ dzdzd .

gddmlsj &30 tffdzw its G tsteiac H d dzO Is sted J dzlsd tets ¢
sBtcQL B3

-dZ20yOdzts CtststeH  dzOls Mo dg M jdzgs M vy dzlsts
s5Cj Odetso d; Olsdismiw j o

- sMiZ O tcOo dzj dzO dzO bk Mmdztse dzr 2 44 9 J ted
sftejHjdzjdes [ jYHEMROWEKEH dzis? (lintemimtiobats Rarthe tc O f
Rotationand Referenc&ystemseavice);

- BMX ZOf tcOo dzj dzO@ o ssyskz it M yud ded
&ZOyodz! detsets ( dzgzdzj 9 56 15) &3 edH dOdzO, zMmls C
otcj d3 Bagr eau | nternational de | 6Heur e)

-BMYHBYsdzdzY jIs 6 sy delsted yd Mz § tew d3ts bz
MmMdmisj dge JUz®Ots HEs OO B2

[y dts odHpEMs] ABsBIgNAU) EBSc dzON j dzd |
CBstcH d dzO s, ZOf o dzj dedd Mg 2) FwOCiIsdud
J MIs TR 1 B s ldsdsdiqu@ Jlsldapw reféisdpckzsaan®, (Ists  j
OB tste fzdzS Istso dzOIsd,j d3czis @ C tf jisto dpvtckh dafsdne  H
C BtsteH d dzOTRS, Ty 6 to,stlf@dsh)? MHddRRE2 O 9
Hdzw -90 0) f ZdzC IsT CemMdsd yj MEts?2 G jijBBHjLdyYJ ME
AjJHjtOYdd. StstcH d dzOIs’ 1 Isdn fzdzC Istso
My 4§ yd odz' jd&r dyiefdsfic M 2Zlsded S s0 4L RS, MY
d Cuvef 1. [ OLEdd d v, dimYf sdz' L so Odzd fn
Gtcoddj Isted yj M ts2 mi J &< d, zOoL J tedz" J d
qLd&jtejddw d HkZed] &jlssH" . I 1Iss82 Mmjlsc
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CtststcH d dzO s, Yylsts dzj sB - BH Jd dBts, 9 YoOmlsdztsmls
MfklsddStsor o fdMhisj d.

1 iBBoBHd®BES b§ sdwudklszoz ydsE o zeddSC oy
CtedlsdC O desoats?2 MmdMmlsj dzr , tslsdzj yos Ismw sh g
Bdzj dzd ¥ Oolststetses fzBdzdSOyd2, jj 99 jHJded,
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313l 6 BBtOL B Odzdy GJIBHILdUJd MEdn
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CotsteH d dzgOls daj dd3j dzs Mmih j Milse j fladaus s sh dzEdQ (!
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Msef OHOE s fm yjdbstesd doOmMm | j &gdzd -d dzq
L dzdzd f MsdH 5o . 1 Of c©Oo dzj dad W s 2 L Isdn
tcOL dzd yOls' fmw .

2.1 Mj B tedzOv G jdslg jL fOBUNMG g dpdets o L Ists?2
oMy G ts -m @z Wz Is oRG ¢ [ H 1S5 dzy dzf fzBdzd ¢ s0 Ols
Motsdrs HEBCEZA disOR Ol esdzOo e Oydsdedzets? d da
CststeH ddzOlsT ) f sRsh + ORj ted S OdzMC 52 Mt |



77

Navstar GPS ( detfts y J d3, dzj S slstster § dgHT BBtclstso ' ,
Is 4

)
m

or BteOIs! dL dd&jdz¥ Htekzekzs md Bz S steH dC
3. 1dByd dested ud M¢ ©G90.02Mmd 1f b §f ga ’LlllesOW )
ZzOodeOydd M dmMftsd LsoOdedj dz M Elsdzed € so t52
4 | JBBHjLdyJ M& Ow nd Mis-9530 ts IsCEdd@gvH d GO Is2 0
dmfsdzr LkzjlsmMw o tMMdd HdY dJLHOddw ¢ Otl
5.14BHiLdUI MOV MmdMislg i3C SUststGOR o defCis] sk
HSE 99 jJHJ9BdY d up Colits? dL HOdz ftcOCIs
sjtetcdlststedd t smMMmd2MEts?2 AJHjOYdd.
]l MmMeovwLdo MfwB®YBJSC ] O! tesdzO@o dc Oyd tsdzdats

otsL dzd C O8 Is L OH OYyd, Mo w L O dgdeO ez Wits tc diaf tists &
CststcH d dzOlyf,j tolg hyyjj isl®' C tststeH d dzOls Istsyj & di
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ChksBOd dzs?2 MdMmkjdr §sLdydsddtetse Odad W .
SftejHjdvjd &7 bksyjce M Eyjbsd dLdjdzj dad:
G. ©® MmMeawrLd M o929 jHPMURF.j d3 deso 52 o jtemdd 1)
LGz o SlcigB@B WBHiEH oFJ HI @E © EZedzsor n
sO¢ ddasdaie & HtsdzZvr ©WOHJdOdZO (9o MEBBSCOR)
gdzjHEzjls tlsdijisdls! , ybts ¢ { G420 dyj dsdzdd d3c
#4s42 o Htkzedj Mmdmlsj d3" ) mMdzj HEJ s tslsdsts
sded dzi woeodzwelIlsmw o oW di3ts 3 dzis)diEe oz dzdfvo to i€
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1L dzdzd f MsdH O lsdesMmdlsj dz' destc Odge FdRc6 S tcds OF
fJotsdzOyOdz! dzgsdz ktcOQodzdo Odzdd ¢ OL OdzOMm!
M2 chtsmMCizlsdts] tHjwdhtse, Mhdltsjy dL
COYHBGE dL B dzts C ts@ls ! fydhj eHtded) Is §f Gf tds®idg jdldcts '
Colstster j wBJMyJjuydoOsls OBz hIzH
ZC OL Odz cMtej Hdzd J € L dzOyd ded v f Qtc Oalg Is t6 s
SIsSH J dzt dz" = tc 02 sdzO A dn dimf sdz’ L tso Odzd j d
f sctc] h dats fls Wiz tc j} fitpy Jslds dflzts tsAteH deadzOHste fd d jut sy d iy
90.02, WGS84) ftoetsdL o sH dIs+ dzj yJ dzj mstsB tc OL dzts,
CGdtHjLdyuiMmMSCEer M Jdi3¢E & MlsdesMmisd McOL Iz

v OB dZd yoO 3

dz

]
Is ts y dzts

€

Czj B dzls' IstcOdzeMY stedR totso Odzd W
R L [ dm | ox, | aqy, [ oz | Q" 3" g,"
COCH COCH@%| o d3 i3 |(ts O°)| (tc O°) | (tc OK°)

fndmls| mdsiy d
g s42 |1 y90.02 -0,22|+23,93 -141,03/-79,98 0,00 -0,35 -0,79

(0) |(-1,6968)(-3,8300)

} 1v90.02 4 s42 |+0,22|-23,93/+141,03+79,9¢ 0,00 +0,35 +0,79

(0) |(+1,6968](+3,8300
g s95 (1 390.02 -0,22|+24,83 -130,97/-81,74 0,00 0,00 -0,13
(0) (0) |(-0,6302)
1 190.02 & s95 |+0,22/-24,83/+130,97+81,74 0,00 | 0,00 | +0,13
(0) 0) |(+0,6302
1 190.02 WGS84| 0,00 | -0,36 | +0,08 | +0,18/ 0,00 | 0,00 | 0,00
(0) (0) (0)
WGS84 (1 y90.02 0,00 | +0,36| -0,08 | -0,18| 0,00 0,00 0,00
(0) (0) (0)
g s42 | WGS84|-0,22|+23,57-140,95/-79,80 0,00 -0,35 -0,79
(0) |(-1,6968)(-3,8300)
WGS84| & s42 |+0,22|-23,57|+140,95+79,8( 0,00 | +0,35 | +0,79
(0) |(+1,6968](+3,8300

l1toj sBtcOL ts9 Odzd §

f oV Bk dsd dats 2

sMkh j filse dv j lsiw

ftow sz tsdz dg' g
fjtej nBH
dzso ' 3

sl MlsOkE?
L dzazd f Msd H 5 )

GdBHJLJUIMEdn

O

tsis

GJtBHJLdyd ME
WL Qdzdz d3

Mo

L Olsj o3

fnd mishy &3 j §lisasde jdlstapis . o
fjtejmBH
CtsteH d dzOIs O d3,
i toW d3EAse tsCdz! didseR s 2 d (Mfisg)
slg Cdatso s

CiBHjLdUjMSdd CtsteHd OO dzO dzso 53

[ dzv

stedj dzls tes o Oded W

o' ff sdzdzj dzd W

50¢ skt dijc] SE BOO P
fov Bk ¢ s d (df) Bs O sipe. §y Is j3d5 -

CBtte
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f sdzz sy e Myd dzlsed Mef l9)j BOOd3j Iste”  dzj ¢ s
L dzdzd f Mtsd H ts ftedo jHjd o IsOBdz. 3. 4.
v OB dZzd yoO 3

G BsHd®Bs OCY ] L dOk!' §OLOdkjlster MO
1
9

1 OOd3d ster dzj CBlststcr 7 1 dzdzd f Mt
1 OOdf A. 1. steOME 1 190 WGS-84
a 6378245,0000 6 378 136,00000 | 6378137,0000
b 6356863.01877 6 356751,36 6 356752,31425
U 1/298,3 1/298,25784 1/298,257223563
e 0,006693421623 0,0066943662 0,0066943799901

{ Offsslsted i §SEYHESS o] SBEOL 5o Oded W
ByL,H: o MlsOtes2 Mdmisj dj ¢ B kHHdOts? oy £ Slsts
o dzsots?2 MmdMmlsj dzj .

ClOf) jtoj R tsH tsdsj tiHsjOted |j MC € 5 o Got s telgf dz@ids
C SteH d dzGio0diodRE ) § { dzddf hsdH & d.

X; = (N1+H,) cosB cosl;
y1 = (N1+H) coshB sinly;
2= [Ny (17 €°)+H,] sinB,

GHN; -tcOHdEM CtdoedL dg fjtcotsets 9 Jtelsd ¢ Odx
%GﬁgfnudlsOdzdzf A wf &dg) | dOdzd j i3 § OO IStek
di, ©).

[ Mdzd &4 SHJ L Ry Gs@Y joPlshidsungl fifts IslzOH  f 5o .
MsOsets { dzdzdf MsdH O, ©O9 dzO gz dzé , Ists ff toc

COlf) jtcjarBBH Bl MOttt oW dBskze sdz dats?
ftowdBBskzesdz! dets?2 MdMmilsj dizd, Mo w L Odedets?2 M datse

I ftsdzdgy j sy 5 Wistedik z@tcH ¢ dkdYszmtcls O
ftc] SBlocOWlzy, BEMWw o

ClsOlf.} Jtel ntsH ls dzsoa 2 (W Bske tsdz dzts?2
GiJtHJjLdud MEs2 MdMmilsy d&3d , sts j Mlis! L OH O dzdz
tcOMMydlsOls GitsHjLdud MSEdy hdqetsls iz, H S dz
CostcHd dzOIs dzsoatsegts 1+ dzdzd f MsdH O,

] Yyomlsdzesdz mazz yo4 , dJ Mdzd BBYS O &On )
L dzdzd f iHEH,O (] deso OW h JqeslsO ttOMmMmMydls™ 9 Oj

. 2

D(1- &)

D=y Xz2 + Y22

/

B, = arctg (3.15)

D

TN
oo

GHJ
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d toff HNlsQo dzv jIs MtBts?2 Hdrgd kKOG jstSuyddf {ddo
1 Co0Olststc O.

I ftetsilsd o dzigh O)fiy dzlz o BAcd<O®n i) W sisldyve @ s j Oy d ts

B3 ssHBR (flzlsjda fshdzj Hise OlIsj dz' dese s ff tod B C

lijtotsy fHtwdedzdyjddd hMdtesls' twwOmMUIT o

Istg fmls: fts Wstedszdzj (3. 15) .1t f{ tsdzkzyj dedets

iisdz M OGJ) L dzOyBdég ¢ d ) fdtdcdz'lsL' s Odzad j d3 ff Oto (
H

| ez f s dH O ttOMMUdls' 8O s ©OHdkEM Stedoc
Ny = %
J1- €sin’ B,

d M jet od@sh!' ¥ mdgpi®*digglstodsddy ]

Z
B2|+1 = arCtg@ 2

1Y)
é D - e2 I\|2| COSBZl H

10jd& "Ocd fsoksws smv: ©OMMUdl' o O]

CtcdodL dz , h qtotsisT d Is. H. RIsjteOydd ftcj
hdJeslsOdidd, tOMMyudlsOdzdzr d3d dzO Heo bk~  tshmdzj
dzOf jtoj H 2L ©Y Crdzdg dzr |, Mstslse jIsMiselzs h j 2 Ists

r oyxg ftod Ibtsydzg » t6tOMyjlsOs BT Yydats Istcj B Iz j
1 Oy &3 6OMMudlsr 90 Mm% ejBHjLdU) MEOW
D
H2: _Nz.
cosB,
1 HIBON, Mstslse jlsmiso bzt s sdzg@yj dede” d3 dzO { t
hoej dlsjttOyd?2.
1ok ¢ jBHjLdyu MEEE HBdZetslskz ZH BB dzts

X
L, = arccosBZ.

) tsdzlz uj dzdzts f5 152 W tste Bl dzj L dzO-
fsdsydlsjd d' &5 AOCkduimMSd?2 L dzQBtH ik s |
jfrd, dzOYE0d, BB e 5dz¢ Bls © fijL Gk Gz @@ e | .

ltcj SBteOLBso Odzdj CGitHjLdJUjMSdn CtststoH
W stedk O § . u. | SdewH | dfd tsats L 5o Ot § ) se Od
e OMMUdis’ o OF By LA e @BOE" o5 ¢ jsHiLdyjme
Haw f jsdiby Qdssk ohf sMse §tod (B dA®Assd ¢ &
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B,=B;+ &B;
L=L+ &
Ho=H+ &#;

I yOmlsdtsd Mzzyo0j, CccHO slhklshlss kY Is
Bdetsy d Is § dz! tOo jdz JHJddzd yd, O citHILJUd
Wstedzdzr [ . u. [ SdzsH ] defiffHs e s fedsBte lsOs Is

o B={ -op»sinB, cosU, -gysin B; sinL; +p zosB; +

] + ( pAN,ed sinB, cosB+
+ pU (@M, + Ny (by/ay)] sinB,cosB}/ (M4 sin 1"),

gL"=(-gx sin L + qy cos L)/(N; cosB sin 1"),

CHJjoB", " T sftcOoaCd ¢ CttstoH d dz@is@®d3,n dnjt€ QpigH
aitcOL dzesfmis! Bdz! "dr § GBEEEEJ)] 2 1 Zdadf ht
A)itOL dzetsfls! My Ols (e I-dlzd f s H 50
b iBtsdz h OW d BOZOVY § dkziztshd MisOtetse s
My, N; T teOHdEZMmT Ctcd o dL dz BjtedHdOdzO d

tOMMBOlsted o O BB sy bzgzd iz HH J
sinl"ifMddzz GHdS2 kodtset?2 MjCkzdHT
gkzh jMmsokzsls W stcd3lz dzr [ . u. [ dzbH j dzZMC 56

Fyjlbtd Zedaztse fottetslsO tMj?2 d c¢jtHjLJ:

CtoesAdBSLHSd] d LHjJM! daj ftedotsHWIsmw,
lto] sBtcOL s Odzd | GiHpLdM MHE sdZC s

ztc O dzj dzd 2 dz3dzts ) § Mis o j ddsiz 2 to jindf tisimisBd d i tc d d

ftoj sBtcOL ts9 Odad W CtststeH d dzOIs ) tslsH j dz¢ dg"

BOMhIsOBO). 1 ftc0aCd ¢ MOter di3 CtststcH d dzO|

Hjowlkts?2 Misjfjdd Bls hdesbWWVWdyuyadpdetstsisn Isid ¢

H ts dzy dz B' Is L OtcOdzj §j tftcj HJ dzj dz IsOC d d3

BOC Md BOdz! dets Issydetsj ftoj sBteOLtso Odadj € tsist
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AL 0drrIRY[HESRE 16roYR 10 wA[LT[ R S
4.1. [bofeOy kdiafshst L gzdzdetf sl H O  dzO

stteHddzOsT syjS &0 L jdds? o ten d
mMdMmlsj i3d $BBEHdEBOI so j tor desisd 5 | dedzg ff fpts da
CiBHILdUI MEdBBEIsBEER F dz@stig@gis ©OommydIlsOls!
ssydesmls: ¥ wOMMtEEY dzd 20 MKE Pa tzj dedj I 5 H dat
Bts Westhkkd HdY ©OMyjkO o w©Bhjd Mdkzyoj
15t sk §od toda) j ldag if BQudHsC 52 Istsytssmis g
o' f ecscltlzj 2O ftse jtn dashmisd { dzdzd f s H O,
Bfzj fesmis’ o5 W st dsk dzO k.

rdv 1 sscés dzj SBRSHG®BS MdOyOdO EISE o
LOdY 2y j e s Mmisjsclk j §BY HE2  kssySj M ¢jt
CsttH d BYE GGJ | dddifsiEsi@e,diss & s ol tHklsda@ jfh ¥ j
MW J tod dgghhistisde HORHEO ls] o

B, L (dz® dzdzd fjfn s ay(dze@® W j).tc

Il smMEsdzr €2 e jJtsHjLdyud ME OW d mWwJjtdydf
Mtseo f OH OF Is, HisMIs Ols tsydzts ftc] sSBtcOL ts9 Ols
mM¥Jjitdud MSkEe d or B R GOEC dtdO HspB e L figilz) tcyls B
cOmMyd SO WOYmnlEdfOo dzj dzd 2 dzO@ MW j tod B' C
tcJLizdz SOISO3 bsydtse s tOMYJIsO dz0 1 dzdzd § |
fsojtondztsiisd {+ dzdzdf MsdH O O o jten dztsls!
ftcj HMNMIsOa dIs: W tstedzlz dzO d&3d

& =f(B);
/=L,

t OLEd3d § s xis & tc Ok fzq ¥ lse] HiClds ddgdagtss  d
fMdzj Hiso Olsejrde ddsQw o dH d W b gelzoR d digfs )y dzts H 5B (
or fsdzdzj dzd™ ¥ j ZOj BT & kjBte Odzd?2 § Istsydat

[ MdzpL dztsyid B © B MStsdaj yder 2 Isted ¢ tsdats dzj
SeteOlzy ftff tco 'THB di3W YdeiedzOdgfB 52 MEEHEOY | dod W
L dzdzd f Mtsd H @sdp@zsmit P M Ols o 9dH]:

& =B- K, e’ sin2B;,
1/ =L; (4.1)
tR=a(1- K, €e),

G Had e-Mistslse jIsflse j dedzets Bsdzr h O fsdkzsih:
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I T BdEeOv LicBDddedd 51 W % Kid{KezlsesoH j &5 § 5 dzlz y
COLd | Mfshse | Ofiesis @y ikded2y S slsste’ j L

1.[IssBtcOy Jdzdjy M Mtstslse jlsmMisadj B3 5 dztste

U 8,
o E.

g% jteduimSdj "dussO d HEEREBIO Mo f OH
Milsd dedyj et § j@ytyudlsr » Ols! dzj dz
Clsls My shss Motlse jlsMisokzjls L dzOYj ded W o
K¢=0: KR=%.
[dz &OLT 90jlfw ¢f) fclss jlsMisoadid 1
L ez f s dHE d MY jtoj f o tizd 5O B M¥) § Ot O dzc

P
annuncouna
M’ XX
o M
/fp B Cdepa
_~ Oksatop

tdm. 4. 1. [IstsBtcOyd didy dgs tds@sdrvods Is

stsysc o [ d2O L dzdzdf MsdH ] BEHJjIs tslstsBtc Oy
ststeH ddzOlsT sty S dz0 y{ tpdzgieipfd@mjos &, f
COMMls &y sEHYCHwdd® MW jtcj BEHEl daj Is
Ldzdzd f MBS QA d 30dz! detsj  d QS Olg f§ dzad] JdndsL dgiirEs!
( 2O ted d3J tc, fJdzj dzG59) dz0 1 dzdzd W F3sEBH d

D
[ 0¢ Md BOEds das d Isd Ud Gzl dzd J %ngﬁﬁﬂé’/dsw dzpr §

oMM W dad j 38 HelD L lstasipds® dsde O Mmis 5w dzd 2 dzO
Cts L ZBBOjUsOMMigswdedj o 1000 Cd5 By
fsctejhdesfmls' ¥ o 5 65 (fodfesyjdso s
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Bsdz h OW ftsctejh desfyls! . wdzj HSo Olsj dz dzts, j f
hJueslsk o Mm% jteduyjmMSks, Ilsydshls: toi2 j dzd®
dzd L C 52 .

2.5 S dgW tstc dzdzts §

( oo sdz detsj ) tsSlstsB tc O
1 dz20yg dedw C s W
K

O]
dydjdestse HdzvW ISOCtSEet

Ve dz( §J dzd dec d §f idte j Is1.Off Is)inw B J L Is MG @psd ded|
ftso f OH Ols! dzO | dzdzdf i) SOEjH j B bfn sy jfigsio § OH Ols
ssyus PBE Md d3Cxlls ddissiy I frpl? Aigtsiddzd § 2t OMfils W dad

bS_ 0,17%.
S

Juf el . sO0otO2MEBE .
(sl mMpgMEyg yude Oj s d3d ded G3O0dz! desy dMEO
tOMmMmis B8 Y izt JdeQizjodh) § 2 IS Ny i dsdzs M ls
KG:§; KR:E_
8 8
[ OC I BOdz detsj d =6 Ycpsd jO IeQihshpls seUdzd 2

DS _ 0,08%.
S

Clsts L dOYyO]Is, Yylsts et h detsfls tc Oy
0, 1A. 1td wOMuUjb] wOjntsmddYsbH l®0d] ¢
r dzw  dz0e e Oydd, shdzso Odzdzts 2 dz0  f ted d3d dzj «
Is ts y dzts iy Is wodzw jIsfqw o ff tsdzdzj ftod j dzdzj dsts 2 .
stsydetsfylss , dOfteddsdte, HdoW Gteddj daj dedv My
tcOMmyjlsr dzj s Hsd 3t tso Wistio sz d&zOdz G j tsd3j Istecd «

s sfisB s Ootc02MEBet sdzzyddzd d e®Mhtsj
tOmMMmistswdzd?2 d d&BHpig@sdgggtd ( Gg@&zd o Bhdj
(4.1) fsHmMlsOoadls! OO Ister 1 dzdzd f Mtsd H O

¢ =B- ksin2B;
V=L (4.2)
tR=63729¢

GHKY= 0, 143814A = 8'38"'' & 8, 6"
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42 mdesodzr j Mo jHjdedw dL MmWjteduj Mt

[BT YdzOv Stedcs@izEOEEMY tojh jddj B st
f s sMigde,d up Ms@siBlstefdy JBBidls Moasdd { t
Mo j ¢ tscztz@d 80 j 6h desiisd MW j tsr .
gWjteduiMSdd |sthR@s cad By b8 o o ¢
i jwelgtej L C O] GisdgE f j tcpfipdd OdFd Lfgfne s4 . 2)

tdf. 4.2. uwWjedujmMSd2 btjket
I sidz ks §dshsdd dnw|jzedfydp ddstdisel tcJ Iz
ssdz C5 bkaedr, des g Mmstod dLdjews lsmw

tOHJdOdzOR ) . tuo s aiztf tiz® dzdfHO j Is vy | delte @atz'2 dzts Bz
fMlswedo O] Bk ! s mMsstods? (tdf.

o e e
- -~
P ~.

S — e e e e

~

t dfm. 4.3. KduEarteOdz dz 2
sOSCdd3 sBOLBAR, MW¥jttduyj MSoOw Itdcsdzsd
jjls Hjdzts ) dzddzj 2der &3d o j dzd yd dzOd3d (e
r dzgyj dd&3jdls L dzOyJ dedw . ( Mdzd X § H d
TsHd®Bs L dzOls! Mttt dlz Isdedg@ s fzdzaz € O
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jlstt®R), Ists Pedsolzs o j dzd yddzz Mlst
2ZOn, dbkydts Edhdzsy dls! dz@ ©wOHdEM MY j
J tod yjn® tdsdzdslelj dBsy jls BT IS dzf BE
CslststotsA( it ohjdz’ 1 80C tezy dzts s dd) .t
fbptesdts tsdd fjtejfmjCklmw, =OC d
gdsmw WdektcO, d2OL" 9 O] BOYW HobkzEkG sdz
O Mssttsdz® sy jAls dets sW jssdiz g s @8 Ols
stejbetsd dzdSd dzj tOMMKBOIteds Of Is.
ejhdls! Htekzets?2, MdhkzyOohd2 HGY ddj
i MmMiststesdz A Bifrlgle d eggiztizl b jyls k8 @ dzOW
dz' dzd € O, By das ts

fteinjddls! d efmj !
) ddvlss o MW jtedyi MSdn

s

(

te

d Is 6 § 216 tsiia] faif's @
BEOJ B.BAgY @, Mls SidEsds’ s Ydza bgd  SHdes d 34 dedz
t

BEZC 9,0
ftoslsdosdzj y O d4ld). 2 ¢ dzO d3

tdfm. 4.4. uwbstesd d zcd mn¥jtduj

rdzv My jtedujMStsets stejbetsd dzdC O fMfteOo
-C O HOW fiBls EHAL B8 2O Mz d3a3" dzts Btsdz! hj teC
Mis siets dz
Mz BBO Miststctsds d3j dz "j 36
fsdktf jtedBjlste Btsdz hj €O
-k BBO k¢ dzis oA B dzlz’ 3j Az1'8 D
vOCddB BEOLBAE, o MWt Csdg Istej kz.
Btsdzz hj 180A, odBkdamyuddtstisdetf shS o . C slsts
{ OL detsfyls!  BjyHE MEBBs?2 Ecdtsse MA jted:
2oL " oy bfgd ud M¢ d dy tedjLizec" it iy ¢ O

0 A=t B+ CT 180A

L Mt

[k of wOLdls! MY jteduyjmMSd2 dLerlssS o
R, bt daRRds¥s § &zsh OH!: ijesd dzd S O
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s=R0.

Vidzse dw tQoe jdzMlso © MW jteduyj MSdr Istej kz
Eidzseo dwW iz tcOo j dzfflsoa ©  dzsMSCdr Istcj 26 tsdz! «
tc Qo dz' :

-fts Hokdz MiststetsdzOd; d EZcecdzz d&j ¥ HE dzd d&3d

-fts Miststotsdzgy] d Hobkzds Gdgddzj y O dds € daj 2
-fts btcj d&3 ;Miststets dzOd3

-fts btcj &3 k¢ dzOd3.

1 OB Isdd3, uybts §wsMmdzjHdgd dL Efmdse d?2
o' ff sdzdasjAiWs OC dj btojkzetsdz dzgd S d § tsHtsB dz'

(fMis! d Htkzed] Y¢odsyjddw Mijtdyd MEs2
Is tc d G ts dats d3 jtf IstitsdinjC 2s fids@f :

-ftoslsde tOQodsr » Miststotsdz dzj Y Ols tcOo dgr j &

-fteslsde Btdz h jets ZddzO dzj ydils Btsdz h Ow

-edMMmj Sbtedm" fitjmjcorilsmw o yjdzlstej
Ctczec® d Is. H.

[ dzw ted h j ded W MW jtedyj MEsets s tc jidd @ ts dz-
dzj dL o jMmisder = J Gt idz'd3cjdz,lslsa fts ddiadg j §OE
dn d i zOL " 9 O] tc q’lsuytﬁ]tﬁcjlscgf Isted ¢ sdzts d3d Is ts
l]’te:q’achcidzr dzdh+ dzj CsIstste’ | .

ddzjHzjls dd3j Is- o odHlz, ylsts ftwd dzj SE
YJ dzj MtssB ®PE dakgfizs o | MsAcsdzz zd tcso € Iz UG HO
ng ftoedd3j ded BO ¢ dzs B2 Mtstesdsyj (k¢ dzkz)

zC o J dzdz" n sBtsL dzOyJ dzd 2 1 dzj d3d dzlsts o )
lstg;cllzGtsdzJ dzd Cstsy dpttf igdfidpf Atz c sA3z: i tenj tsB 151
tcjh O] sz sdz' dzd € j L dzj d3j dzls ) Mstslse j k
sB 5L dz0 Y fndseldvfgd ( teptadidzlz v dzlz © W tste dzlz dzlz .

LAtz O S thddkno Mistttsd .

stsmddzzfm  ©HdS?2 fls &t s dz MY jteduj Mt
fesdLojHjddy Ssmddefmse Hobkrn wWiddzdykd sl
i fMstetsd dO Ctshddkzi kcdkd &jyHbk dd kd

1 Of tod d3d te

COS a = c0S ¢ c®b+ sin ¢ sinb cosA. (4.3)

t OLkdj jsMw, <yt HOdzdalz® Mmdztse j dzzy W ts
stsdz? ¢ 5 Ca Miestctfdzy dz¥ Bts?2 Htokzets?2 Mistcsdzj
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2. AN BikzdgzO mMddzzmtsoe .
sddzi MmMhtstesd MY jedyj MSset ki kz¢sd
fieslsdotsdjyO0hdr dd k¢ dse .

sina _ sinb _ sinc
sinA sinB sinC’

(4.4)

SIANBtedRBzdZzZO CsMddzmMO k¢ dzO.

sshddkzh EkcdzO ©Osjd GltedyOlsj d' dats Bl
HiczedrmdzEYzsdrdzs 3z M ftesdL o jHjdedj i3 Md dzlzf
Mstetsdgr , feslsdoasdzj YOMN j2 jtcosd3e k¢ dziz.

cosA=-cosB cosC+sinBsinC cosa (4.5)

I ABeRBzd&ZzZO yJls"tejr 1 dzj d3j dzlstso .

Cdzj i3 dzls Oz Istejzetsdz dgd SO wodzw ¥ Isfypw
fp wLOJols Yy ) gjdglsi@ e i sd3, Ists jMis! ¢ulztafm
OoMiGHO HOO todsdd . d [Hgze sz SO ded 2,
HOdzdzts?2 ff smdzj His9 Olsj dz' dzBHimiEOjdzis ¢ JHsdeAS |, A ISt telrg
CtcO2devw, HkzcOW o dzlstc] dzdef €@ O pzOM tisafdg3dte ,
L dzj d3j dzls Oz B kzls wWeo dzwiIs! mw ;

aBCcA dqd@bAc. [ OLEdjJismw, oLBBYyd d 4h

4 dzse j MdzOW WBtedzz dzd tetso € O W s te d3lz dzr ]
ROl § BOIS A3 | J T4 6.

ltesdLojHjdedy Ctmddzzmse Mmtej Hdzed s 1 dzj
fesdL o jJHjddYvddd MddkmMO MtejHdzj 2 Misttetds
mMddkzzmMO MmMtejHdzj e6ts EedzO dzO CBlsOdze j dzf C . OF

1 Of ted &34 te

cos ¢ cos B =sin c ctgiasin B ctg A. (4.6)
5 AtstedBz 2O fwisd { dzj Bj dzlstso .
sddzzfn Misssdz |, P dzdzts ) @ dizida] @ jdg@ CCts dgid
Qo jdz Mddez Mk Htokzets?2 Msttsdy , EtOdzd yd

Cmddezfy Istejls! j2 Mmtssdy &ddkzf ¢ tid dekf
[z dzdzts  Jj dzdzr 2 2O ftotsdL o jHj dad j mMddzz MO Ists,
fieslsdotsd) y0h jeg .f jcos? Mhstsds

sina cos C=sinb cosiccosb sinc cosA (4.7)
{ Mdzd dL o j Mlisdzr J bted Mbsstetsdz |, 0O d

o fn
jcCts MmHj &OI', fomdjHse Ol d ds ddj
or tOLdoe dL dzjj Cmddzi k¢ d&Onj oeowsc d
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Mlsstetsdy &gy ds dz02lsd ) §edksh & W6t dkdr
Csfmddskf Msstsd .

[Mdzd o MW jtedyjmMitsds Itojizetsd &St
sted Eetsdz! ded & dzOL " 0 OJ lf fip'yf o § ke § datiztizf tetlz! dz"daly
ey M jdzdw L dzOyqdls] oaf wAtpC tedf teltdh Off) i dPBn  tefO o s fr
fMstslse jIsMiso j dedets jHddedyj d dzz dzs .

1 sidz0@ MO Redi)jH jody dzf j] W istedgzdzr , COfOsh
stojzetsd dzdC O, dBsydats Mo jMmlsd ofmjcets ¢ ¢
Y steBz dzd tetso Ols' , ESOYjdB Ho QzjH taifoksif)tzg v ,
fted ftodd3sj dzgj dedd H Odzdesets f teOo d dzO:

YW B2 bketsd ¢dj MEPEO jBlS fywdee distnjdgisfigpids
Ho O COIjlkO MyudlsOos:smw dzj y O ddsd teW H 53

oRjMss COIjlktso BjtekzBMw do HEY ddzj da

leOQoddzts 1 jfjteO® Hdv ftew ditcAdstsod btz di  Isdts
yomis g 2

Cidzd Sted o i dfs iz ® )tz s dzd S O dzj ¥ Ol
Cfmddzf MiejHdz 665 | dzj Bj dgs® 100 jdz ot
1 dzj d3j;dzls s

Cifded L dzj s dElst dzj  zj 4 Ok BWHEBE, ISt
L dzj Bj dzls O ©Op jdz [ duzse | dadzd Y B GBMEY HESC

[ Mdzd Milststctsds mM¥jtcdyj MSsets Istej z6 tsdz
tcOHdEMsd MW j ter sts M HtMisOltsyds d3 f tode
f dzs s e sdz! fafjcs h d 2 Is j N d mMisstetsdz |, 0]
MW jteduyd MS e ts dsde g3k dats bzl dadzCs@y,datiz Istej Is@ MW J
dqLB"ISCO (s stc) PABJ dzy @dzH tc © P zdzis § 15 6 HBO dzdf ¢
ZO L jBdes?2 o jtorndesMmisd Mts MlststesdzOd3d H
Fedzse jpts 0, 01

[ Mdzd Mlststetsdz' Istcj zetsdz! dgdC O dzgj ftojor h
tcj MO OC tfHdtyEg L d 2 W jjlc@ y g Bs dst€ O, f sm¢ tsd
L Istsls dazp " fetsfor f.OjIs 0, 01

431 ©0CIdSO ¢ iHiLduimSdr ©OMmyjls
BICEsCOd Chdv ssicso

[ dzw f sdzz yJ ded W ftcOQoddzt dzr = tjLzdz IsOI
tcdoJHjddzn d3 W stttk &@Gdg, i3z 2O, S slsster | BE
Odzj jJO 1sOCYj HAW kdjd hjddY IsteizHisj i3S 5
Isd3d Isd Is dzj CBlsster | e j dedesmis d o yd-
tcj HESMIsjte] Yy! Bl oL By d » BB BEC.
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{ U & dH dats, Yybss dimf sdz L 2§ dgiR) dz i3qdhdgies:
oL iItsy detsyls or yd mdzj dzd v Istcd ¢ sdzts d3j Istc d
1 O sdgj dzyd Odz! des?2 WEZdeCydd d dd3j Is nSlsw
Istcj Btso Oded Vv d3 z HoEOelzoj atitsp Jtsdsjv i ds' | C.0dz' \C jzlsizw
dzj 5B~ 5HJ ®BsMisd ffdpdsdez! jL s odO Isf HetistedipCitiy § 3" J
COdz Czdzv Istster ddzd IkOSdJ, 9 CBlstster 7 s
fclssdy or ff sdzdzed Is tcOfMmydls ftoed dz#B' R L dz
f OtcOtRgyg Istg | MdItsIstow &z COxkhjjmw dna ZH
LOlstczHdzgw e Is or wodzjdadj o tsL d3tsy sl s fezC
HO8 Is oL iy desMmisd fomdiislstcj s fJtotsdzj )y kzls s

[ O d dz20  isifldsy 3 dzflz@tztydgts C Odz? S Edzw Istste
or fsdzdzdIls* BT MIstes d, COC HftwwOoaddzs, BJ L I
Bkzd&OG ] .

sOdz Czdzwisste dd3j jIs o tsL gy pgasdyifls tds@ O s dsf
Yylsts sltsBtcOy Oj Ismw &ZO0 ddzH S Olststeyj ) o ff
dMmMf sdz’ L zj sy MzOodpt j@g 5L dzO YO jls ydmyozs o
f Odzvntemory, 1 tod dzOY Olsdd 1 Ists2 CdzOadh d L dzO
dzOr- 5H Jd dzs ) toots fHOHA®Yjldsd ,d L Od3j dzv j sqw L dzOy J

ydmdzs dL fORVIsd dBsydts o dz¢ B2 B,
dzOy OlIsd j d3 SRMO o(rdquet memory. RA&zZSGHO 110 % J
5B 5L dzZOMRP.dz0O

[ dzv teOBSlsT M § OO CE dePs fVM+R0O L daRQ j [620¢
LB d&zOj s ydmdzs dL twjcedmsicO® o §OodRwvIs! , d
sOdz ydmdzts, O ftwdBOodwvwjlsmw ¢ dzgj Zdz. CIlO
fOdWIsd ftsmdz HS9 Olsj dz degts 929 BHd B =~ ydmy oz

1 toj Y HYJ Yd d3 or ff tsdzdzw Is-élzd BtdsO MW t6 d3lztidag , €
tcSHEZ OIS { HECHERC cOMmMyyd 0O, QtslslsterQ
ez Yy zlstsydz" = LOfdMj2 dO BEBOG,, f s
sftsdzdzdIsj dz' dzr | thdBSC(d. s OC Yy, dzj M3 Is
tc Oo d dzts QolstsdzdOIsdyi MSd BEydlsr a0t ls fftod
fdzO OO dzdz § sw  kdzdetsy j dzdJ d HJ dzj dzd §,
f. ), dzlz yh j o tolkz ydzlz ¥ LG)ﬁ]IsG)zadlsJI C Odz! ¢
LEdz Ok RO d ftcd )y HJ J BB o f tsdzdaw |
Muydls. 1 totsddzdzs Mistedtoclz j O3 ilsts ftcd d3j tc s d3.
sy zmisdd3, daj sEdaftsH d ds Mouddsts § 5 ¥ ste Bl

_05+sin5 cos10
J2+singcos12

(
¢
|(

s

g
]
H
]
(
Is .
tc J
(%

GQ—

dz duL o tsL sy dz' n tc Oy d s dz@dz dzh B dzdbit-
IzdngdzB Ojlkmw o Itsd, Tyt o dzOyOdzj
fpr o O Is ff]W o fOdWIs!, LOBJd& o" ydmdvjl
Isgd ! St udmdzdisj d d L d&zO®j &zl dz
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MftcOoa O dzOdzj o s, Ists jMmls! dzgOyddzOv ) ftetsdL
Il steWHBS dz0Y Olsdw € dzOo dh<> Bz d2O Us@jCds 2 9 o i
yd mdzs ddzd dzOx Olskzs C &zOeadh iz) :

<12> , <cos> (20 JdzHi CP®sEdIsMY L dz0yj ebedf,j ¢t
<8><sin>( f sWodlsmw L dzGapj(asVjo dnisffigaz MOBsdL o j HJ
O Mmddzz @y <=>G swo dlsmw L Oyl dzdj { s5eLbkste] da
(fsweadlsmw toj L zdz' Is Odsx YJM B, d&p \§irdzd<lv>, Q0s,tc dzv )
oS>, <=>, <>, 05> ,<=>sweadlsmw L dzOy j<dzd<sRM>y d M dzi
<=>,

lted fHtcOoaddz desds orf f sdzdgj dedd s jteOyd?
W=0,400828695

] Ozdz totsdz Isth @ uz@ il 9" f sdzdzj dzd Vv W OMyY
¢ OLI@OL te§ "ojodsHid 3" = W iz B f t6 € tsdzd U fMls:
ud fmdzj dzOf ted d34 6, f sfdzg LOfWists?. [
ftsetej hdesfylsy or ydmdzj dedw Bsy jls ¢ OL Ols! Mmw

rsfemisdds, dzzy dets tcOMMudlsOls 0,99840 G lsis j
L dzOyd dzd § Misfyls GBo2dzWSjAisty dzde d Y wHasdzd Is! L dzOy,
stcjm L dzOCtse  tsfdzj 0,99F v kstis? ,L ddOR|j Al ko d
82, 3A 0L Odztsfy! B , tcOL dzd yO dzj o jldad B ©d
Bj edHJOdZO dadzd + C o Ol M\isMs®o tz® jORA 1 @ d
1 Cdoo Odzj dzls 20  setoj N2d2sfflsdd § tod d3d tedzts o

[lshs HO 9 Oy dzr 2 9" 9 BH: fted orf ff tsdzdzj C
dzj sBrtsHdBs dMf sdz’ L s Ols dzd@ Wigi2j 4 O | dglz
sfmMtse j dzdets ftod tOMyYIlsOn o M€ 52 s t5 y dzts f
COoOdz? Cdzv Istste” S tflsd sdzv i Is dzlz 9 AdO L tag jh LGB j I |
LdzOSC s d dzkzyhj dr dmfsd? Ltse Ol! ofmj, 1
fscWHBE ©OMYUJIO fsLetsdzwjls dLsj ) Ols! L O

Bkd&OG ] ¢ ol Ctsdzj ydz' 2 toj L zdz' Is @lslz: Exdjm
L d&zO¢C 59, mMéisd €5 stcj Blzj Isfmw, d dzd H S |
sBiMfjydoOjls dmfsdz L z2j dzZOW W s te dzlz dzO . 1
f smdzd H dgw W ygwecO 5 sCtezedzw j Ismpw ) B tSC
sCtokzedzw jlsimMw Hts 0, 03 (JMmMdzdsd)e.jBlzjIsMw He

{udodHdets, ylbsts o cisHjLdyimédns tOMYJ
o 4 dzd yd dz’ 10detsdzj j] tOMmMf tetsMistceOdzj dedaets 2§
GO EB). JwOHEM HJ &Iy dzB20 66 0 & fz s dzk
s0O¢C ftOo d dzts, H dzw C b deslsl t©tc dzfigfdodz! oz Sjditny w
GteOHEMOR d HIMWISdyder = HBEW A GCOHEMO,
dimMatsHdz" | HOdzdz" | HdzW tOMyjlsO ( dzOf tod d3j t
CGilcOHEMOR, Bddzzls©Or d Mmj S kdzH OR . 1 4 Mdzts s t
dqd&zd v Is S Wdetdz OolssBOIsdyud MEsets |-y ozlzs Gzts Iz
My Cdzndes?2 Wstcdd™ © HJMwisdydzze Wstedsz (o
smizh jMsodzwvIs! kOS] o] sBteOLso Odzdj o tolzn
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) 6 SBcOL 50 Odzd j Qi d fl2OQ dsMY )RS tdy dipsOdzC

MiSkdH. wvdByY@R@EDIsdzzy COC k¥ HBdzE dddzzlsr
Il Isses Csdzdyj Mlsoets MjSbkdzH HJjdzwIs d&O 60)
B dzlzls o L OHOdzdzesdz Zedzj d tojLlzdz sOIs ff SH ]
CGtcOHEMO MmMMmMisOodwels ftsdazzydeh dj MeIsEHzOd { t
BEZHJIs HtetsB &zZOW yOMfmlis: EecdzO o9 GteOHEMOA (
CtOHEMOR dL &2ZOyOdz! dets dL o j MisdzO, j J dzlzy dat
fedBOoadls! ). 10ftedd3jte, ketsd 17A24' 36, 1
Hisdzd ¢ tcOH E Mmftpdz] HddOs "OdsA j T3zOo d I :

<36,1% <> <60>,<=>,<+> <R4> <=> <> <B60>,<=> <+> <1 7> ,<=>.

I EHjl ok yjldZ, 8 l0D &2 BBIKEY ds, § s dz
ffdzj Hize s d Htekzedj L &OCd, des tsdzd dzj o gjf
s ¢

[BOlds] 1§t sp tdfeosQidslfijv tofjkz fypzj HEzs h
[tetsB dZOW YOMfils! kedk® o cteOHEMOD (JjJj dzj
Yyofmils! ) bkdRdtsy Ojlsmw &0 60, dL tjLizd kOl
dzy ds LOfdmMOk: ) d MO Mdtse O L dgdzsy
Hisdzd Mz dazOh jets fteddgj tcO f SteWHESE dzOY Ols

<17,41005278, <i >,<17>,<=> < >,<60>,<=> (f ts dzlz y R4AO3] 663
<I >,<24>,<=> <] ><60>,<=> ({ 5 dzlz Y 36ztD6POY.

UGQo[d3 SBteOL t5d3, CjLbzd Dk, 4195 BE

=17A24"' 36, [ €20 QDG atfstingzdy’ = Hisdzj 2 MMj CkzdzHr
dMmntsH desdlty AR @ 6 (yllsds 'tsBi widaw jIsmw sCtelkzdc
ftcd ftoj sBtcOLtso Odzdd © CGCteOHEM" d jcets HJ

| tOH I JHJdzMIise j dzdzOVY jHJddedyO dL d3j toy
JHdded yoO dMm¢ aphils od igdsitOyd wjfM<cd  swe ddzOfm!
CSEHO tdd tjhddzd Sty dtsfmls! t©OLHj dzdls!
Msmisswdz dL 360 Hdzj 2) .

HOBE2 jMilsj Mo j dedets?2 tePw df @dieyty 2 ts v te joav jj ok
cOHqOWs yYjdsttOod df 2 ketd, Hdeddkd jsHiss tzt
jJd ®OHdEMEZ (ttdm. 4.5).

lted bOStsd3 tsftejHJjdzjdagdd JHJdzd Yy H dzw
ftesdLotsdzO fHtod HJ dzj dzd d -Ists ¢ tmbndeg R ls dd ded)
o tsif etsfy, fsud 3z dd3d dedets 20 Mlssdzr S22 [ €
Hj dzd Is fiyWs 5 dzOS tsff yOflsj 2, Metsd Cts t©OL t©C
sCtekydtsmisd. [l o8 jdduyddy MOBsets ©OHJLEMC

] Oy dz" 3 Hisfistsd dzhlso sz OHJdORO SO jHJ
oL By detsfls! ) jets fodishi s dzjcCts tsffte]!
t@Hz Mz d wOkeFEEEYS! bEetsdk s ttOHdEzmEz d

ri2fmlsodlsj dzt dzts, jfdzd, dzOfteddBjte, kats
cOHdEMO, Its L dzOydl d bketsdz fMsmlsOs dvjls
cOHdOdO, Ists tsdz Mtstslse jlsflselzjls . H dgdsdp H @
mMdzj HizJ Is:
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_S. _
atsoH_ﬁ’ S—Ratw,‘ (4.8)

GHYi H dzd 2O Rintz@u¢f 2y Updizetsdz, o' Oy j dedz’ 2 o

RL fjteots2 dL LIdn YStedzd o dH dsdo ylsts
MOBsd HIdp 8J dzEQq d3j tedzOW ( j HJdzd yr i dzd dz’
R MBCtOh @8 lsMw), d Ibd C H&Y kHeBsMis
tcOL i3] tedzsMmiss ¢ tcOH €.

tdf. 4.5. {OHdOdz

l o sBtcOL 59 Ols! GtcOHEMr o twWOHdOd d s
i 5 dzdzO W sC gy gzt f) K Is 3600, Yybsts mMmlsOo dz
sCtolzy dzRnilsds 852 "j Mls 9 dzj?2 EZC d&ZOHT 9 0Oj IsMmw
ftesf steyde , Iss dqL dzgjJ dzjecCt fosdzzydls! Mmc

_ P __180
deoi 1802 a —Tamon
tOLlzd3d d sMW,sjif ez seO@igy B My sdz' L 59 O
fsfmdzy LOfwIlsts?2 ydmdzO ~. RA dzjls dzj 5B R BH

ROz \dits j dzj todz" | COdz Skdzwistster dJd3 ¥ Is W kzdz¢
d3ts o34 dzls CBSGHO tdts ftltejBlzjlsMw HAEZW ©OM
ftc] sBtcOL s9:0dzdwV, t0Oo j dz

180 . 57,29577951

Jo,

glstsdz? C 5 9o BHdsAE HaH JiOtdg] 5 Betda@LHidzoM@sdad

1 Ists Ufigdpjozrdz stes ) kls'sdz © t©OHJ OdzO~R O ftod
tcOHJdOEDdL H j.dzd Is ¢

sOdz? CdzwIstste d3sy jIs f tod dzd 30 o+ cde CeH' ZHNADE

ttOHdOdzOR, dzs d @tc@HOXAL cd@Bius’ as@pdg" ~d M < &z M

BOEdMf sdz' L 2 BOWY o dzOMIstswh j i1 ot BBY J
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fsdkzeyj &0 Hj dzj dzd j i3 BCtekzy detsmisd dzfj dzO 36
ftovwiBBs?2 Eetsdz MofifdQoe dzv jIs 100 GO

1 jtef & dzs yg dad J d H ddzd y dL d&3d tej dad ¥ Iz
smizh j Mise dzv j Ismw dZOy OIsdjd3 ¢ dzOeadh d, dzO
¢cDRGe. 1ltod 1 Istsdz 9o o jtemandzj 2 YOMmlsd dqdzHnd&¢ Ols
sBtsL dzOyJ ded 2 :

deg -G tc O H (Helgreg;

rad -tc OH ;0 dz'

gradi Gt OH T .

1 jtoj H dzs BT &3d tw©WOMyYJlsoOodzd dO COodz Skd
sSlstsBtcOY O d3r 2 mMddkosdz Mtstslse jIsMmisolz]j Is N J
1 ©OdB 5dzj | tcOMYf csMmis tc OgEddz® tc dsdzf[A3QE0Is 1S BEG &
toOoLkdgy jIsmw, wWOMyjlsr fHtod 1 Istsd3 BEZzHEIs dzj ¢

4.4.] lstste dsq W

LicOo dzj ded ] tstifctsistatdsfizfidgzg@o e Oydd dzOL T 9o
Btsdz' h 56 5 L telidas@Q . \dfBY jstelfdzed d3, ylstsi Blistz tze dzd ¢
SBKOL 59 OdzdzOW M yd dedd dz MW j e § dzsmE smis!
v OCdd3 tsB tcOLtuSals ts HIdglfsiEgdtdzdzd @& sis € dz dzd dzd d OdzO
Csotedls! B BGilstHsB] (| ddaOi odgsj 6, dzO !

1 dz20uJ dzd J StolstsHtesdBdd HdAzvW dOesdcecOyd(d
W dzv josdrpied § 2, MsiHddzvENj2 He] bydd
fs0 j torn dztsylss sz 2@ MW j e ks daPj dete®@j s &
f sMCsmisd dewOjls W BOY dd ded v .

[btjLS s tSlsshntesddd Yodvjlsfmw dd dzd"
BOteh tckzls® djyHE Hobkdkw 11 [ . dffteddasCHotalis dgd j
fjdzj s (HOKRELR s@Mfsd L] BOY HEY k]!

{ tls sH tetsidefjvnj € Oj Is & &JOH i isP O difetstsij 2He A tiay ¢d
be z@dsddzOL ¥ o Gjedsidgd i3 bk &zOdsd S Istists s €201 58 @t
Msslse jlsMisobkjls MdzkyO¥, SCBEHO §H GllSEH!
ds sdes dmfsd Lk lginwvs s HOO & € Msats G dadall dz0 v
W dz¥ j Is W O el ciyfifggled W' dHj lds BEs iy daék chisQizi3Es d3
Hj tp ey dzj deesds ( OL d Bz s 5 ) .

lklsjorj ked o dOedcOydd fddilsts
ZOf cOo dzj dzgdV BItedHdOdZO &5 YyoOMmMtse 2 Mistej c
l"9jH]dB EcOoadzgj dedj, sf Onipi@etjjj Gl
1 2Misb T § z1s j botdsMizte Is 5 H teas a3l hruth di ted MJ wd ded v
9 Ol iBtgdze sls O 1 Isusi2f todsts{u Sods,dz! @zOW" Istsys O
SteH  d2OI§ dfdn .f j4e.d6i)d.0dz , 1§ tetsh tsH{Wh dsits WEdts
g, O kOCyj MOKOL ktdds tsfy o jstaafiy j MBILRO ISts j |
Jzetsdz dzd ¢ Ot W@adj dz jwO i Misd HEsdzd®wE + Isd
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Mststcsda®0 9 LOASZO dHjls sl 1 CoOlststc@ vHEB |
weodzw j Isfpw Hlsg’lsdzdz,;(mq’ijﬁcg hc{ teslsr Issycd
It BB udilsrtej duiddidil def® (5B BS Istc] L
90& &, 90A v secHY Jiod yj ME s G i b ¥ sk & tsdéddglzdgit] O
Yy srtojm tWHBA dzj yOhdr 1 dzj d&3j delstse  d3tsy dats

cosQO_cos{/ -/ ) sin90 ¢ ctg 90 - / sm( )ctgbo.

" Dxwarop
tdim. 4.6. s 9" eoatsHEZ kZttOoadzj dzdV fs

Rz LEY LB MEEREYcEdsd] sedd % stdkd
d ordzgfmw o dzjoky yOfml! ©Os j dMlse O Is0Odzc j

tg/ =ctgh,sin(/ - /,) (4.9)

1l sdzlz yJ dadzts § 9" O lg WAl g dzj Wz gzizi ISt IS Hlatstc =
fsCOL" 90jls, COf MmldcOdg " of =BdEOs R HstsirS
StelssHies®RId. 1 j2Mseadlsjd dzs, f§tsHMmlsOo dzw w
Hodzed s 'ditsy dets wOMMydlsOls! 66 tkdS§ &M stblssOIs
HOdzdzts?2 HBdzGtsSIs2 .

I HOdzdzts d3 Iz/ts @obgizf datf  H CiEsedH to'ts alsdpy & Is fyw
CodemlsOdels O, BItjHjdZVshddRd, o COCHdG o
1Co0Olste d fsH COSdd3 Eeodsd ¢ &jtedHdOdzE

[ Mdzts o dats j Mots2Milso R L tstgldstactdss dizdjqf. MW j
stcj e sdz dzd C O, fislsls jdaOX oz cygde jBicls sH tots d3d ¢
Is 5 yeh, W s to 3fp dzglzz(Hedgts ) dzs L Of d MOIs
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sinfuso - p)_ sint
sin90 sin(90 -/ )

§|nbO

\

slsCEZH O
sin bcog =sin b, = const. (4.10)

I O dadzts § or tc Oy j dad ffj detolditQ)y Ofjdsts2 Mlse v tsto
dzé¢ B 52 stsys¢d wtestsHtesdddd fwsdL e jH ] dgd] f
hdteslsr jMmlsy oj dzdyddzO f silstsw dzdzOwW

ljtelsjCmr tsoiisHtcBWPgddz] dzdv StelstsHtetsd3d d
fsmMEsdz Sz MmMddzem d3j dzW]) IsiAss & 1 H d GO Ldgddgd
BOS Md 30 dz! datdsjO dzecdp@aniOlzd dtesls' M :StelssH te s d3d d

tg/ max=°ctgb0=°tg(90_ - bo),
Mdzy Hisd'Q&BSABd dzd B3O dz' dzOwW d BOSC Md dzOdz! dzOw N
tc ©9:dz"
/ max:°(90_- bo)-
s O0CHlysysd wstolstsHtesBdd, ( 9] & jofsde@y)EO Wh d
BOC Md 3O dz' dz" ,Is AL O dgdo s il NMRBFO L IststeH d dzOIs T

Jv="° (90_' bo);
Iy=1,° 90"

) sisiPo dasdzsy dlsj dz dzts fi, o LodzQa@ydgddgd i (4. 1
shdso des e s Mo 2 iflsaysidds s H e s &q q

sinbco{90_- bo) =sinb, .

) sMCd k(9 GAY Oy j d2 Wik NsCtoh
f sz yOgidp = I, mMozjHsHOIls].doqdlsdzd B’ § SHI
slsted yOlsj dz' diis,jls & dfOs.dbdbgd & g=RE0A

Clsts BL dzOUAUL, Oryloty s j S MO Bl sH s &g W
fsH fwd RsbgdshEbsjos? betd GtlstHs B
ifmdd djlsjls' Hot®EE2o fhkEasy cdsy dkzs

] BBBYSOR o9 jtlsjCMO sulssHiesr]Y B ddy |
[ BOVY GSlsHesddY ddijjls Hej lsuySd ojtels)
ssySd ddij4ls BHROCBobky dbdzjoky hdsisk)
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ssYSqd ojtlsj MO t©OMY tdsyEsa o s dsdys j oz
CsdzyOr HJOMB] ste® slstsHiesd®dd (dz Yj HJC
slsdzd yos kv lstsd S5 L &zOStsd, O HBdEslST 5

tdfm. 4.7, ssySd ojlsjSmo

Ikl jots?2 bketd d H ddaiEd) dstscs e tdsdafj. L ts €

d3c1)>| Hiz I q¢ s sucH d dz0ls Od3d s &5 lgho 2 s(Bis K f .dzd:
4.8).

18 Wtedszdzy yJ b t6j = toWdgtsyizdetizj @O qfff O Is ‘dz
cos(90 - jl)cos(/2 - /1): sin(90 - jl)ctg(90_- /'2)- sin(/2 - /1)ctgb1.

vudlst o Ovs Uy H j dzj dz@osecasztzﬁr%,g;,godzm)@ sdz L |

WsttBzdrtedoe j HY dzdv, 1§ Suzzle@ 3 ¥ isjealzadz OdO
BB“@iJl:a

ctgb, =tg/ , cos/ , coseq/, - /1)- sin/ 1ctg(/2 - /1) . (4.11)

1 Hj M) dqdzH j € ¢clée o ®BBLBOYjddd (k&
flsjotc? bketd dd&j ddts o 1 jiteo 82 HI8 s WS j§ Gy |
ssysj ttltsHttsRdd yfir@j oets?2 bketsdz tOL dzd

lted tOMmyy sy fklsjotsdts kZdcdzO fts HOdzd
otsLddCdzgzls HoO | dzgjBtSdzr "dj tetsBdzj d3r . I
COd Sk ststej ¢ O¢ f 0o d dzts, slslklsfls:
QLSS tslsOde j dzM0O, (i stk §shd @O
MeOL & Bt Hj ddis: (fjgsQplsly @z § tetsB dzj d3C
ftcOo ks YOM! Wstedkkdr a sebcdPiEe § ks O da
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bedzO, ftjsBeOLkjd jets o IsOdcjdeip d ot
COdz' CbcW ststcO:

ctgb, =a; tgo, :% ; b, = arctg%,ig.
(;aT

JKBATOP

Ps
tdMm.s 49 BoatsHlkz fEklsjosets EedzO d Hdzdd

JlsistGG)W ftotsB dzj BO L OFC dzs @ jzistEgwy dov , Is tsdg]
j od s 180A. [ H §ssOizits Mysjts sLodz@nijlsdadz § Is
A, q ez 210A. sOdz Skdwistste fted df
HOjIs CcdzOodetsj L dzOyj dedj Lki® @@, Hdzj ®M0JAj
kjots?2 ketdz SssHieB]d, t©OLLEAGjjlsmv,
cdstsB Ny dzO221Is(d f tcOo d dz! dzts j L dzOyd dzd 4 t
dsj dzdls: fdzjHEs " jj HteOoaddkts o L Osdmdc
COdz' Sz Iststetsds ( sBfS) de@y el f t6l©18 dziy D ts to ls
otsfistsS ddzd dz©@ L Off OH.
ltee>a( sdzj s dzO ﬁ@d@:bﬁ,g)mgb*l; 3
J mMdad <0, mBs180A+D
l ou<a Sdzjls dzO | PdE0,) Es180A+D
j Mdd<0, ME{s360A+D

Gy O Wk
SIHN"‘O“—
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1 .o d f tod d3d dzj dzd d H O dzdzts G 15 ftcOo ddzO ¢
ZOf tcOo dzj dz ] GtelssHtesBdd 5 StOlsyo®d® | Bk
olststolz® (20 otMmMlstsE ddzd dzO L Of OH) , O
Hedzé BlsOBd Iktsyj . oI OPUc d B fos + 1j7fPddds s y d M
BOIs j BOIsah 2 aMSHs dzjlsjls! dL §jtots?2 IssysSd
dz® Of OH

{[fte]jH jwBftdsOls fizgls?j o 52 6 tlstsHdmhs godfy  § sdzj Is ©
LIsts2 Y4 [J11 o ftilsdo s tsdzif )y 4k 636 i) ety tisls Gz&
Wstedzdzy (4. 11), Htsimiss fosKRpulre |stzQp datf
LO fjtoaky d dzOtsBBtBIS.

1l Zlsjots?, Hzdgwsdaf thdzj SO o oW BB MO Y telfdso «
L Bjtej dzdz" 2 s BjtedHdOdO obtstes?2 Istsysd

~

b-bssN 180A.

1 O2H j d3 tcOgfrplsHsy dzdltsfufuOdgds j Mis!  H dzd dziz
15 Wstehkzdi S shddripd dfftad sdr Gy ds

cosS = 005(90_ - /'1)005(90_— J 2)+sin(90_— jl)sin(90_— J 2)cos(/2 - /1).

1 tod d3j dzd o W s tc d3lz dzr ftcde jHj ddW Istcd G
fcdzzYWgtiisz dzz tcOMyJ sO Hdzddz BtelssHttsddd o

cosS=sim;s i N¥ cocsodsedd & ). (4.12)

{ OMMs S|z gz HozdzW IsYS OB isted s @ dedzEsy
Wit Bz s iz yOj Isiyw o (¢ dee@2z M®Ftej j fdzd o
Efyls Odztsile) cdzs YIstsB' fsdzydls: jeét o dzd dzj
dzj sBRtsHd Bs S joto j s P lg P dz d Ekodesy dIs: dz
SsOoatO2IMEtsEts

SHERSon R=6372,9 (B

[ Mdtdzlsj o 52 Ecetdbsitgls sHtwgdydsd] db IstS H dzd
Bsy jls BT ls! twOMmiydIls Odz0 fds difztzy j Hizeds®@ ts Xz0OW tistdrn)
mMd dzz Mts o

sinS _sin(90 -/,)

sin(/,- /1) sinb;
sIs¢kZHO
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SinS = sin(/, - /,)coy , |

. (4.13)
sinb;

l1tcOo HO, 9 1L ssd3 Mz yO] oL B OV {
ftcdo jHjls € ftsetejhdesflsd tcOMyjlsO tcOMmMmistsy

stststcH d dzOIs T o Jitwlg jdEdij©. didetsc d n L OH Oy,
stlssHtesdzd j 2, Mkhigffyls,o jjdigzsd W GisO i tOMmf
stsyj ¢ oVlOAFENHY Htodo jHj dz W st d3lz dzr H dzw
CotstcHd daOIsdzd Mz B RE@FE Y ZIsj o ts?2 EZetdz o Ists
stclssHtesdzddd ) { CoObtetsds. ClIlsd o j dzd yd dzr ,
dL o j MisEalz C 5 CtsteH d dzOIsT zOy O dz! dztsc s d
StelstsHtets di3d d .

l sdzz yd 3 W tstec d3lz dz' Hdzv tcOfyl lE@ sEdg'tsSjcH |
ftod d3j dzgj dedv dzO f OSCIsd< g .

[BBLdBA o J tols j,§ iNndzOygOdz! dzf 2 fkdeSls; isteclsts
fzlsjots? EkZceottdz Gtol tH(tdE) d oW jltddoydy iSRS ldsjte
PaVWodzw jlsimw ftowdktckzetsdz dgr a3, fsMmMitsdz Sk ¢
9 Itsy¢j ojtlsj MO ftsH EkZcedztsds 90A.

tdfm. 4.9. s tfftjHjdzjdedt CtststoH d

15 fteOQoaddzz 1 jHjteO HAzw Ltefh wWipBdK dzj
iy des L Of dMOIs

cosP0 - j,) =ctgb, ctg(/,, - / l),
slsCkZzH O
ctg(/y - /,)=sin/ ;tgb;. (4.14)
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ltc] sBtcOL 58 O9 H dzw cOmMyj sO dz20 §C Oz ¢
CslsOdzG j dzMO o L dzO Y dzd j(avile)Q dz®) dzQ® ,jtcezfep) @zsd
HisdzGas Is Iz

RL Llktséts 3] btejkzetsd dzdS0 ft ftOsdd
stej n 1 dzpdzj dIBA BIPA Eydl' e Ow, YIsBY o d3j
dzj sBrsHd®Bs M sdz' L s Ols! jEts HsH sdzdzj dzd |

00490_ - (90 - /'V)J=sin(90_ - f1)sinby,
d fsmdzj ftcjsBtcOL tso Odzgd W

Coy , = oY ; sin b;. (4.15)

1ts ftedojHjdede B WistedRzdzOds (4. 14, 4. 1!
HsdzGg sls T McOLk ®Bjdn Ityjs ojtlkjtmho.
tcOL dzd yoOs Isfw bkisd' ¢ & daOdzABOY, M @ dzigf s tizg © tzy d
CBteHd dzZOIs HdzW HOW dzgj 2" dm tOMyjlsse dzj s
Hsdze BIs O tslsdgtsfiyd dzd iy ¢ BHdts?2 d bkts2 yj
Br Mdzj dzdzts ftej HMIsOo dIs! d dEJOCY sfipeRfsdsiteg dsts o
StelssHtesBIY, jhdffts jgMmjfAeshispgmyls: d cH]
By bySdi ojBpig@sds Jdzd s ydtsds, L OYC
f sdzzh Otedw = .

ltosdzj Y s syds j Is sy S d s taigdEHetafsdzd ) dziz y C
toj N jddwv dzO9 d ¢ Qvyfiridsd@tly iy detsO HISGsylz! ¢ 5 e O MMy d
Hdzd dzlz tottstedg([tflH 1 5 YOMmists ttlssHiesdkds dzj 5B
Yylstse" kL dOl!, yjtejr C0O0Cd] tO2de d flkc

I's eoefmjnm ftetsj Cydqvna (LO dMSdz® yg dedj o
StolstsH tots dsd W ZzO ¢ Otelsj Ctf BRG] QJ IsMWic O
Ol sz dc Oy sdzdgtfjy ygdoOdz! dzs dL HO¥ Isiypw @
Stols s H telrg gosdzy tzeb@r (HEts dgj MEtsdzr CSdr Mtslsj dz
o dHfisylfdw di3ts2 20 ftOsilsdCy JJ By dats
[IsC dztsdzj dzd J BkzHjIs dzi L Od3j Isdz" d@3 d dzd ]
COtcOdms20hddz dzd d .

1 BtolssHtotsd3d ¥ {f Hotisdz'why g Mzfztemis dJL sBtcOY Ols-
f tow dsts 2. steef=tgj ISscts, dBOth tokls BSd h 852 Hdd
SHdsHB dzdfMmisjy COtlsr  ttostsHicsBds ftodHj s

1 tod dzj 5B R tsH Jd d3ts fiplisds s H tfotstg s @d Qg s o C
W istc 3z 2@ tgtc H dfdp@Hisj 3 z Is ts Y diS t&ls HHafsjdfd@dzs W Is
COtelslz. [ Mdzd btsySd or" BtoOdzgr dzO dzj Bsdz! M ts¢
EyofmlstsS wtolssHtosddd d3j Y HEZ (dzefddg.. dZO.dAstn)w Is
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tdfm. 4. 10. 1ldcdswEidy zuistdslaytz tgts d3d d

[ Mdzd SttenddzOlsr ksySd o) tlij6tgOs §2 o j
iklssyds? ksySd o EBoyds GfjH]jd
¢ S EPVEEY®. 4. 11) .

tdf. 8. BftejHjdjdds CstteHddOk ftsdjykls
15 Oy ffido

cos(, - /)=ctg(90 - )ctg[90_— (90 - /'V)],

slsCEZHO, LOBj dvw CtslsOdze j dzffr sOdze j dzl O di3q
toy =tg/, cos{y -/). (4.16)

15 12 Ystdkdys' dgdOROD OO dyE dj ) s sy dz
stsuj S, dsyds wOmMudlkols! hdeslsr 1lsdn Ist
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[ Mdzd GtossHisBdY oo scdgdE M Mg e, tdod
tsB dzPJs B tSLe@HsSO 9 Ols ! Mw,  hidEcshisio@tpddzy W dn )
ez dzO ttOMMmMydlsr 9 Ols! HBdzEIsT .

[ clze i shtss tcOMYyj s O ftoesdzd y lssydz =
j Ho OtedIsj dz detse 5 tcOMmyl 65©OMIE GasdeHy dz® s f & P
HR28 h st d3lz dzr (ftedotsHdIsmw B L 9" 9 BHC
Byt ydes? bsySd, dBoyds toOMMydlsOls!

74

§g8 @I

ftcld
fndzj
f tots

tg/ = A,sin(/ - /1)+Alsin(/2- /

¢ H =t/ cosed/, - /); (4.17)

A, =ty ,cosed/, - /).

AL d A -vedzwe sy C tddls @ @isoaR |, stdlS s wakzty db
tcOMmMmMyudlsOls! bisd St SHddz t6OL

1 s sdz COMYMs® ftosdij yklssyder = sy ¢
zO0 COoOtlsiz, YyJ dzj fssBtcOL dzs L OHOo9 Ols! fqw ¢
hdtesls) , sts j Mis! sO¢ d d&3d , H dzw Colsster n
(f OtcOdzdzj dzd) . Clsts MmEkh jMlse j dzdets B dzf ¢ YdIs

1 BBatsHd B, f gited IEOMMydlsOdzdz" j CtSBtoHC
stsyd ¢ vwodzwelsfpw MW jtdyd mMéddzd. 18 dzO € ¢
CtsteH d dzOIs. j td jisH Isds@3lz) ifj dzd j d3 Istsyj & dzO € Ot
dzzy fets | Bt @L two @Bls'j L dyud MS d 4

B=/ +86isin2/ .

450 dz Maty HjdedW deBj g gy EP dzats o

Gsdz MAasyHjddY oBjtedHdOdss dhijjls tyj
dmyfsdz LEjlsmw fted tw©OMudlby d FJss
I sBtcOL B89 Odzdd dzOf o dzj dzd? (S ktemBsoe, i
Misj 3 GlMujlsPdze Vsl MishlsOo dats?

ftcOoCd, dMitsd LkzjBs2 fted §jtej itsHj sk
1 O0L9oOdzedj {2 9 j dzd yd dz dzj disdzsc s MB d
5 {Iss Hj2fMlsoadlsjdz dets Eetsdz, ftsH Clstte’
d H
dzts

U

72§

SUT

d ©Odz |, C sdzj Ydzts, d 9 MOABsd HJjdzJ Mmn
sd3 MatsyHjddY &BjtedHdOdzse, O fftsH [z6 dzt
VEtsdz MABYHJ ddy HREBYHIOUWO IsigW ot dzfs f
blsjorn kedss GtelstH et e dddis S oH w1h2j)2 1

N2 o et

QY

ot
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tdm. 4. 12. vetsdz MAatsyHjddWw d3j to
[csHtesRBdY fjtejMjcOjls &BjtedHdOdz (s
fjteots? IstsySy fi, ChispaelsDEEdd s olsttcs?
CtotstoH  dEDls,Glgds j o 5B, Estsdzf 5 :f toj H j dzj dzd ©
Dfr];: z'bbl. (4.18)
s sdzj ydzets, dzO2?Isd ydUrddgtsagddns de dE@sunitededHif Is
L sts2 W stedasdzjs 56 Hifl ) lptzO we@dn@) yd s Ol MO Bd
W stcdskz dzOd3,  otd dgiHijdffdy disR Bt BsHezBjor j k¢
EyJj dogEsjEsP? B sMisOlstsydzs f tetsMmists:
b= <bN 1.80A

[Bydets dMfsd Lo Ols! b HdY s id@sbekstj dzéie
scssHisB]d, o Moslksjlkmlsadd M (s’ d

sinb; ¢ o s=(6inb,c 0 s, U

slsCkHO
sinb, =sin b, COS/. L
cos/ ,
15 HdY tihjddY KBesec i GOldc Gidy ded].
Gy dz , O ddasjtejmizjls bsd! S5 ketsd Moty H |

{ Mdzd dL o j Mmisdz ssdz! ¢ s CBBteHd dzOIsT tsB

MatyHjddY ®cEAdhifBoids B s s tchigh wdls Ode 2
ssydets? Y Gmdfbdgpdlsm™ BjL of ot5HO)



d. . /-1
tg ;"z 2 gtz 1 (4.19)

ClsO Issy®BkY d dzgj NS s d setss g § dsts L 81'C 10
dMfcd L co Odz® ftod o Bsdg .eOMmissw dedd d&j ¥+

) o McOodedlsj dz dagts dzgj Bsdz h g5 to @ fipigsts W ¢
COL desfisd hdqess dai o sdzd & ds G b)) dg@ddf d -
sOdze j dzf)r By dats L OB dzd s’ L gOyj ded W oz O
f sz teOL dztsfisd h dtetsls RBisy dets fteddevls! :tcOo dz

n

-jl j2_( ) ;
a. .2 \/,-1/,)sin =\/,-1/ Sin ) 4.20
g} (2 1) > 2 1 /ftr; ( )

ssyd €.

GHOnd Mted Hdz" W N dJtcSISO HOdzdzr = HoOlzRA

WSt sl zO W
L
)

1 i sty d0 Ik, vyt {10
of sdzdzj Itsyde j HdY f©0OSlsdSd tojLbd SOl
ik hdusSts ftoddj dwvjlsfw ®ZOo d & C
©jLEd sOISkH dOngjsD stebsHiesdd?2 §t ftedsd
(4.19) WYsthkzdod ) ssydkshls' s Ht &ddzis .

4 Odzk kls j teBtzfizEo O: stsydsts 6 A
4 OdZk biIsj teetkacEmdB d o ¢ : ssydets 45A16° ,
4 Odzk kls j teB de@c® sMistsC : ssydes 88 A15"' ,

sO0¢dd tBtOL 53, HOY | dz0  tc O fiyifs)ts js dzzd v
5" fqw yOdd Sdazsdj stese (1 sosmMdeBdtemMS), §tsc
tej Yy dHjl & Mtsld¥: SCddhskjlstess (o fts,
W iste BziiO0C Isd yj mS d s ts 4 dzO . J f sdzv tcdz R

tcOMY sdztsy j dz’ cekzmsse, HOYJ4 ftd dzj BB
ttOL detsfls! dfi Htsdkesls d, MdzjHBs Olj d dzts,
B Is' o jddSd.

VEtsdz Aty HJ ddw BjtedHdOdetsd OBy j 16 S s
hJoslsr fsdsydlsjd df ), jhdd osltttOl; sty
ftsdztsy dlsj dzj dz, O fhted yQOfdDjHddzj j | & 3 dzts B
ZOtsB stotsls .

sOC fdzj Hizjls dL UftaCers by dzs (140 cldgm)Bils ¢ H S
tcOo dz0 dzkz dzt ( dpg 3 SBRUE GH Bz 8H d&dets Mtej
dzdzs (B IbtsySd dO CoO0Obttej ddzd tC
fNd B3dzd sted ydets) .
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46) 6 sBtOL 80 Odzdj MW jteduiMSdR StteHd

[ dzw i tcd dyde A g8 tc” dzO o d ¢ Oy ¢ o dizdizls-© ¥ dgs/
dzOo d 6 Oy d s Hzdej & M tfots d3dz] & BleOEsHOIHsIZS St ls S H t6 5 d3¢C
CtsteH d dzO0Is™ wBEBdots dfpfriflasjodsy ¢ ssteH d dzOIs, Mo
FyomlsC tsd3 dzOtch tczls©O. [ fMmdzd dL o j MiIsdz ledhW J toc
%O OCY] MWjttduimMSd) Sttt ddOlkyoheHac
(G, 1z, ) Ibts YOMbsdsstelssHtesBd U MEd) &t
B Is! wOMMmudls Odgw Jftes] uyj tipd dsi2dzAsds d 6 s dets 34 Iste d

sO¢C Ek3j Bl yodztsm!: , stossHtesdidyj mMs ow
mMlsd CtmMts? MW jtedyj MEs?2 MmMaAMmMk | gis2 dz& 5 KB
MW jtedyij Mets?2 (9o ColttesRd gtc QHOHEOED W SO tsofs H
ssdz: €5 M3 M jdeder B3 tOMYf sdztsy jdedj 53 § szt Mts:
LOHOYO 6GftejHJdddYy yYOMmMdtststelstsH tesdzd yd M
s ts to ts dz' Wodzw jIsMw O L OB0gH & dzQflg] to g i)y jHsH dzts 2
mMdMmlsj di3 © HEBkzceclz® .

glzh jimsoakels Wstodkzd fsdfiafiss sdyv@hf2j tfojrt
sBh jd3 Mdzzyoj , sts j Mmls! ftcd dztBBdR tOM
tc@ sdRZOW ¢ O, tHdAy jdzQrfdrdy Is v on  {fiftdstiidzdh oCRd sV d2ts

10 ftO€ Y js BARAER SHJIsmw BOCMd Bzds dz
dzd MEsdz! Cdr Msisisdzf(§ddddtsds] ISitess® dzj o S L A3y dzts
ftsdzj Isj ) . [ dzv 1 Istsets MdzEyow sy deB sdzfjff sd
dzOc dzv mizsp©E) Y j Is O

1l ZMmisi!d mitssise jIsMmise J dedets de@ery® dzd 2] 2 ZqLOF
BOwh ckzlsO® (tedfm. 4. 13) . 1 OyuOdzs yYOMmls dets st
EmisOdzso dd3 o dzOy O dz!y,dzStHO § 6 O d&zdud® Mist€ & w1l ,
ofcOots. Th@fpstsdzby § dzdzOW dz2O [ 11 Issyc O IsteC
H,, U, t SEHRPhHhRYR BEJjEEesd dd¢, Miststtsd
s tc d BtelstsHth,lsd:sc{o[.

u

?,y A,

tdfgp. 4.13. s BftejHjddfs yoOmsdtttlstsH t
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t OfmMMissywzdjt las dMEBSBOW CSBteHY ZPISO  to
CssteH d dzOIs O ztg Qi d HsdsO WzCH @) d jAflH FOW € O tsIs 11 [ .

Clstsls Istoj zeotsdzr dzgd ¢ Htew Bskzetsdz dzf 2, ftow

] stew H i8¢ CtasOshew iflfgnslzy Hizs b d 2

1. 1t CtttHIidi/ody,/, tOhhydlsOls! fhlsj ot
Fyomiss © ((IZPds jtc zdsLOol jsifdslgliztsti2)] § zIsj o se s kG dzO

2. 1 OfgfipPIs Q:Ldd dpAIsO dizd telfdfH] d s ds@eiz®@ QO dz' dzts 6
111 OMydls o fsdzdgw jIsipw s drLejMmilsdeyr d3 ¥ is
stolssHicsdRRdd (9o COyJmlsej fJjtcoiDHIgtsEOY ¢ |

3. 1t OmMMyEBOEsMis! OLJB@kzIsO tOHdEdOWY CO
&= g1 b Jlud odH izt Mislstis 9 | WP oz j s Miststcsdz
COHdRBOWE O S fice O( §f didfdez™m Mdzj e ©) . v OC
Zo

4, 15 fwOoddkzkz 1JjfjttO Hdv IIstj§ 4ieHBGd
DtceOMMdzOIstcd 0 O] dztsdztsy tzts | 2@t dzfn @t C O

cosaab=ctgD ctg( 91054\
SCEEBEZ] (o) SBGOLS Odzd™ fssdzE YO &5 ¥ & to dst
tg s,=cosseh tgDy (4.21)

5) 165 ftOoddzz 1§ J &) wuizgzy O deppBis2yl tsaf3
f sdzlzyd o3

coy 9i@,A= sinsabsinDy
SSCEZHO RBszMmOSC &ZO2Isd
sinz,= sineab sinDy (4.22)

| ZOUzdEgY 5 HOdzdz 3 W stz ZOd BEHEI {50
[ dzv fsdzzyj dadw 1 Isdr CtststoHd dzOld - o L daapgj dzdz
COH]OROR dzj sBRtHdBE bddsydls! d&O ©OHJdLf

[ Mz dZOYOd&s YOMsdsttksHiesd]yj MSs2 N
ZOYOd detsdz, O o Ctsdzj ydesdz flzdeClegg Eyoflss
sfls OdsjOSMER ¥ j, 6 Bhm sHOkE@Eazs? J 0o dats 2
Hazd d2 EyOmlsCs, dic@f fafdis@akzdzs? 5 W stk dzj



110

47 BCMEHGE GG W

| sCMsHiEsdREBY Ctcdo OV d&O MW Jjtey , fJts
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VL s BtsEéts 1 dzdzd f MO B J MS sdej Yydets wdetsc s
stsdz? €5 HO O dL dzedr wWodzwe Ismw | dsisO Bdsddds h 1O
30 dzO W f sdzz smd 1 dzdzd f M O. ¢ fipls & © o Colsty Ldzig twiFE
O cOo dzj AL YOBHP 2 dzsB M MEkh jMsakjls Is t
zOff e Oo dzj dzd 2 , Clstster | BBMlsOdzzIlsmw  jtoff J§
&zZzO COtlskz. 1 OdBetsdzj Jls O @fyls tsf teafsfl f tjdf sl - Is
ZOff cOQo dzj dedvw Mo z@KH &Y ls BHtckOf OB dz] d f Otc
stsyc¢j ¢ Otelsr . Clsd dzOf Qo dzj dzdw d BEHEIS
UBGEHO d3j edH d Odzr d f Otc ©Odzdzj dzd &Zz0 ¢ Otsl
fjtf jdndSkzdvtcdsr Httlze Htokzclz,u O§lgty o tlctsdrdz
dzOL " o @HSldis G B dzO.0z! dz" di3dlstsdz Mdzz yOJ BOMh IsOB '
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. 9. | zOoadzr | dOf cOodzj dzdv d dzO{f to
Ordzij Mtso;f OHMPH s OH OF Is

[ Odzj § 2 HCOMeE j , JfMdzd del Bcetoatej ds

d 3j dedets GleGIE s 2w 8 ydd. 1 lktsd fbzyoj
Wtz dr HdoY syjdCd dMSOyjdd?2 o Glseisce

m, =Jm?cosa +n?sin’a. (5.2)
-n
tgb = rntga. (5.3)
sinw="""1 (5.4)
m+n
P=mn (5.5)

I 1dfR WsttdzdOn dJLdjdsj dr bktd St Bl
BOMh s OB o .

545 ZOMMdY¥ S Oyd@® FsfOLOSlkjtk dns

sOltsetOWdyimMedj ftosj Cydd sy dets tcOL
sl Iscts, COCdy dd3j dedets o j dzd yd dz (zcdz
ftes] Sydd dmMC Oy O Ismw O C0¢dJ dzd Is . ]
dmMfsdz' L z2j d3ts?2 (s jdkdgdd d d dets@Bz s€8dzgOMMmEz dzj t
ftcOoaddz des ftsdzr L s9 Ols! MW C Olsts? .

1.t O0odzgsketsdz dzf j (Std¥tstedBdz j) fHtetsj Sy
I s ORtetS jvCHP 0o dzj dzdv d kedr f jlojB®s L
ifMmls! Ekedr dO COklk] MsofOHOsIs f ke dOd
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B MEsdzPetlzp WJclzter ( 2O ted d3J to, Istcj ¢ tsdz!
fsHsBdz2 Htke HckzGk.

RL Wtttk d (5. 4) sy dzets o9 dHJIs! |, Yls ts
(BOSCMdd@3Odz! detsy dMC O Jdzdd O tOo dzj dzd2 ¥

m=n.

Clsts d JjMmls! EkEmMdzsed,j ttOo dztflz e tsgzizdets )iy P fi
BOMh IsOB ts9 .

stsdzj ydets, o tcOL dal §ndgtt y$EBOnL GElsQtalls rdzts H ts
SHds d Ists Y J-Istsdz®dzl dedfigts.c zfsH js-ls s ¢ o3 B dg'd [
tcOQodzr Htkze HckzGLkz.

1 smMisdzr Sk yOfmlsder | dBOMhIsOBr 5 6 dzO9 ¢
1 dzdzd ffiff@OYd ded2 s L Isdd3 dzOff e Oo dzj dzed W d3, Is
BOMh IsOB ts9 L dzdzdf i dME Oy j ded 2 ddzj jIs o dH
tcOL dzse s tcOHdEMO o (tw@Lndz.H . 4Oy OP- ¢ OtclsT

tdf. 5.10. 1 dH :{ dBZdeOpOizSAES ey jodsl2?,
0o dats f EsURRE L Isf & 03 ddaf@eddddslj dzd S 52 2§ oS,

t O jdzeMmlsots kZedzse d ftsHtsBdj BJ MECtsdzj yd
hjdg MzEyoj etemj dag L dOYO,Is, Yls ts
Bjtewls: kadz , d ybt d*Brj, d BjMEB

G dztsB zf)j Fetsdz dL dizjtew jlsipw d&3j Y HE ck
Olyo2h jdiz twOmMMmistswdzds (BtelstHtesddw &3d) .
| Y HEZ dz2Of eOo dzj ded W a3, dzOdzj MJ dzdz" di3d o o (
dLtsBtcOY Oj Isfw Zz0 IsOSCdn COtcls OF - tsalstwo i) §lzC
OL tsdz@o G OYydsdedzr = S OtelsOR BddL S2 § dzj
dzfj OB MBdzt Isdzes Is sy dats.

1 iMCsdzj ydes ®Odzr 2 Sty ¢ dzO® ¢ dzsB k2
fesy Sydwa bOSCHJ BJ MEBdg Ydsz Oz (Bd ¢ dwize
WdeokzEiz] we@LEdsjo dMC Oy Oslsmw. 1 jH! yYOmlsd
stsys 0= ¢ Otclsr tc OL dzd ydz . 1 51 Istsd3iz, zO 1 to
s5COL Ols! Mw tOMlswdgzlss?2 © BBdZ! h j2 MisjtJdz
CzsB kMl 6Ljtes ftedd3jls dz2O COwlsj Wtz ct
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{ Os gt s des@Sjyddf hdsSts dhfisd Lkl
Ol tsdOo e Oydsdzdz = SO, f§sMisd Ck &O
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2. [ OQodesftesdyy yzlssyde § (1 SodHdMmlsOdzls dz
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Slstcj L § O dz0O IsdsdztgEmdsiyj tcOfmMmistsw dzgdw, dL d&3j toj d
dzfj dMCOHOf sHu dets, yYbts Blsdetsh jdedj Blstej L St
d Hddzd y g4 . [ Qi das B s tstictstsly € yd 2, 9 CBlstster n
Mo OHOE s ) RBjtedHdOdesdz d f Otc ©Odzdzj dz' © ,
Eidzso dj Qo destf tetsdzj Y ZlstsydaetsMmisd diBtsy dets L Off

m=1d dad= 1.

st jMi!, ddd kt, ddod Hekzesj. [ Yds
sB@POMisdyr & &BOMMISOBO BT dzd t©Oode jHAdedVY] ,
Hokzds dzOf tc©@o dzj dgdw d&3? [ fpdzd BT 1 Iss EZHOds
(OHdEM  d&zdf MO dmMS Oy jdd?2) ©SOLOENY B
2O tcOo dejodpdin a5 L dzdzd § M) 1§ toj o to Qds' df. dzfijw tc wBjr € yod Wt
BT tcQo desf toctsdzj Y Zlssydets?2 s ofj d3 dzOf tcOo ¢
dMS Oy @kdi'ts ftetsjSydy GHdEs o) dj dedets BT dzC
ojLmin. oolksd®OdyUiMSd BjL dMCOyYjdd2
sBl jClstso . Clts LICRAYWSdzts] L0 j AR dzp € O
bHOMGEM' f§ojtrndsimls: MmMitjter §jtjds Misd o
dzj o 5L dBsy dats .

Cedzd ) dMSOYJjdzd?2 o ©Oodasftetsdsjyzlstsy
ssYS Of COtels' ftMmistswdadz 2 (tOodz 2 jHddedn
s s s te 5 A3z ftetsj Cydw Qo dzsff tetsd3j ¥ ks tsydzO
ZOf Qo dzj dzd ¥ t©WOHJEM dEsyjls BT I’ € Aaddy. ds
5.10, B)

J zOeo dc Oydd tcQo dzestf totsdzj ¥ zlstsydz |
COmMf esMistcOdzj dzd™. 1 jH' tw©OMMlstswddw dzj 5B
dZPptcOo dzj dgdw di3, O dzgj 6 HdsSHBEEz dL B tcOdadzts d3
dMS Oy jddvid, (omMitd Ck ©Osdsftsdj ) zlst
tcOo detslze tsdz! detsfls! .

3. (OQodeso jdzdSdj (1 SodoOdzjdalsder j ftotsj

I tOo dzso j dzd C & Mg & & tgd WiZD € Pdztis @3is O o
sslse j sMbgelktdB0Ol ¢ zsBBMdkEz YO dfEmh lsOs
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WE)dZWJISfr]W
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#jsC0O d&jtcdHdOdzso d f Otc ©Odzdzj dzj 2 dzO
GjBeteOWdquj MG ts2 [ JjMJ LS tc Oy j dzd § dzO ¢ (
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sBtOY jdz" © odH] Cwdzyj dzsteduyj mMédrmr ¢ tok
1 tow d3r § d ts € e Izt tekasshiffyds d 4 dzd dzd d . 1 54|
OtclstsctcOWdyj McoOw MilkCO d BEHjIs WwWodzwlIs: f

dz
J
¢
¢
q
L

g
9
(

3
d
¢



145

{ f). 15 dlddkde BOd dzs?2 M Is¢€ d

18 JMmMdzd  CteOdz f tedidztso s YT ¢ iidsdesim@,
Hiclzets2, Ists tyd o dH dzts, Yykss 1Isd yj MoOdsr
ftcdtsBtcjIskzls dzO COwlsy Btsdzj § fMmdzsydzr 2 od
B3d tdHdOdzr d § OtOdzdzj dzd kX J dai BERZHEIS Woac
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d3J e @idz" d fOotcOdzdzj dzd o § jtooatsdz Mz yo, .
destc 3O dz) dats?2 HdzvW HOdzdes?2 ftetsj Cydd.

ltetsi Sydd SCdzommdWdydtlzels ©0O0CL O dddpuze
dzts tc 30 dz! dzOW Gnjols@dgf v € dzOmMmtse, COC HtoOo dd
oM sBsGc Olsj dz' ] R ytffoegd s B @sMC sdzkmMO d Is. H.
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d dzdzt MistcOIs d o dzlz © tc ts dz! f R O] Is zO e dzv H
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Caommdw dydtelzs smY o L Ooaf"mafd3tiidsid H § B dz'ls ts
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oM s@tsj dzv d&zOW 59 j torn datsylss .

glzh jMmlsolzjls ddesy §j Misgd &€ a@imdtsis to jf dedsii ¢
CkzOmMMdW S Oydd L Odgw dzts BT Betse s d&3j Mis O.
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1. /(CdeddZHTGdqurJQdJ ftesd Sydd.

[ jtedHdO dL sBtcOY O Isfyw f Otc O dzdzpdz! dz'
SHd&ZOSCBo " » tOMMissw dzdW -~ Hiclz & tc BIs dzts dydste iz |
Hsdze sls. 1 @O@@dzozgzdz! dz@ §| Hwwd3 4§, Jtetfj dzH
t OfmMmistsw ded W B3 Y HE f Otc ©Odzdzj dzw d3d Bs6kzls
CtsdeStejlsder » ftesj Cydqwea L Istsegts ¢ dzOMMO.

1 0cdzvHdzs o ®pdE] IsOCdms ftotsj Cyd?2
sBteOLBdR (tdm. 5. 12).
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sfsmMtse fJjtejdzgj M dedw sy jls BT Is!  tc Oz o
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tdfm. 5.13. oLdqBzISOd dz" | fHtetsj
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4. 1twtsydy ftetsj Sydd.

sOC Eyj Bdxgdqoeaashtfttsj Cyd?2 tygzds j d3dz
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slsdesh j dzgde € dgstcdzOdz! dets?2 MmjlsC

581 tesj S ydw vt iIsyo

A d dzd dzH t6 d Uiy fute Is YO dzj-dzdsefER@Ezj © fds d3¢
Hdzv  dzO ofiffoct@ifilsdo Odsd d dzj tlsdzsmdlsmwy € tOL
Jd YUsmtesjdd] d&iclit R Nl hKElg usd] Is k
stsdz €8 HdzW W mdzgd dzdVY B ssHdSCd 99 OGO |
ij MmMets2Mmisoe.

LdtBibbtedyd MCd sk s Cyds dBBsy dets ft
W4 6L JJ daEp@asjield 2 dzO dzj J dzd dzH t6 (e d ).
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S8 jteradesiis! yddzdden 6O, G ezfW'd § Idddy @) lsuny
mMvjter Yodimisdls! 1dzj Sbtedyd Mz dzOdif sys
f sdzzydIlsmw dLtsBtcOY § dzd J B3 edHdOdzts o d
ftesy Sydd vibyo.

RL todmikzdzC O o dH detsy, yds@® Sdddldqbi@istiteis dfds i W
1 CoOlststc O d400,yduia@aydely, d dz& Rigditclsj X Istigtstg
BzHjl fjtoats] BkZwOodzj dzdj HOdzdzs?2 fHtetsj Cydo

]l ststetsj ZtcOo dzj dzd J Hisdzy dets tSlstsBtcPy Ols
cOMMdzOIstcdo O] d3s?2 Istsy¢d Bls HtsdzeEIsT . ClsO
4QaOIsls{tGaCO[dztsl$umemk;qu’chz,O HIES d3j od H JYORAD st
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COCBd3 dqd3gj dedes d3j Mlsj d3j cdHdOdzO dzOr tsH dIs

sO0Cdds Bt OLBEBRf ckicOydef defdzj s Is o dH:

x= Rtg {;
y=R &

fr esMmMitd Lo OddMm! ¢jsddistedud Ms ddid

ZtcOo daj dzd ? , dzts ZzO0 MO Hj dzj 1Ists dzc

ddzdzs MisteOydw . [y des B' sl &DSOH! B
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Fdeddz sSlisjL SO &jtedndOd® dz0 M jteduy
Sdz Sk d3j toduiSdiinn datigndee is iz s ds, ©Oo dzf
r (tdm. 5.17).
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dLdigjtew jlsfiw o tOHJO®ROR). 1 OttOddj & IO¢
d J/r=FRcosli . 1 jMEBdz] ydets wBZOdzs 3z dfeigtf s ®©b j Hzbfls o
HZze O  ORe®dala dzd

[ Ud © dH dats, Yybsts ffsmStsd Sk f sdzlzyj dedz §
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Bscklk Brls! dMisd Lo Od ftod OdOddL j d

[ dzddzr B jMStdzj ydets sOdz 7 thjLStso )
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{ OMmMlsswdzdj & B2 IBYSd RZO ity kg ks
ZtcOodzj dedv ftetsj:Cydd dd3jsls o dH

X=RJ;
y=R/.
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