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det2C. 3) , Mmdzj Hiz® N d dOytizg B OR s lifd Mis P RO dzB wEGH d
COMfsdzsydd3 o ¢JjBhdstedyud M yjdlstey €2z,
=Ly sdsets tewWHO, fMtslkejkiMlsokesh j ke it
fsfmdzy Hdzd 65 Mistsdze yO d ¢ s5Mdzj Gyeled RO ffirdseottdy
ftcOQoatsdiz CtcOr 1 Iss?2 dBOtedyr 9o Htsdz ftcOo
ZOf tcOo dzj dzd d o tsict @F IO dzd W dab@pg Fasto s d; st .
CtocOdzd s " ezOs2+19 dzOf tcOo dzj dz2dd Hodxy j dedW™w s ¢
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=1 >
1 —>Vse
=2 . .
N
/=L .
= ‘
d X, X
: Qeafy 11¢
C Oyttt h O\ __ /=1L
h jdz =3
P — —
d:
n v y/\

t Mz S ssten 20 des | f esMistcOdzmis o ts

1 OYOdzts fisdgjnoyts Is Ofd Mls j dikn &€ Qsftasofitg@lsez) H d d
9jtorndzgj s C @O GOy qBMOHISAZ! o jterdedr GO
fMstesC d RBREKGEYOddj g xdkzs fiishm@o tfBH Y Byyf 1
d BEZHjls ®OftOodzj 20 5 HtcOo Bk o ¢ WOy tc GO
BOIs to g .

1 OyQ@dgd s 3" ¢ O PlpPisdasy Jd3 o ¢ dzOo dzts
ds?2 fasmSshmisd, StlstsOw ft Massdwd L O
17 tn=N2B0OIstcd/yL/2yY Isdets @ tsn =N2+DBls ted y -’ dzd
tcW w@L/r2+1, ®©ONdZOftcOQoddy § jtof jdzH S Zzdzv tcdets € 2z
s¢; Q'O Odzdzj dyelasi Wsifnd ¢ J sd3j stedud MEdd
fsmdzj Hdzgj e s d  j tco tsie s thts ksalzp IsyfPls aziOdzdets] Yy ¥ Is
CWHO 9 Mistst/sdz+idOBIcdaydH dzs dz0 ted Mz dzC j 2
2Ol o LOodmddshisd tls f tdebN eo susdnsads H]
YWY lsdzsets dzd dzj yy lsdzsets W HO, tsftejHjdzw s

x=X T Pd M 2.2)

(X =04 fyddd/".

YY sdetsfyls: &Olstedy 1148 BitejHjdv=1EMmvSgn

stster 2 orfr ydmdzw jlsmw o MmMtsslke jlsMmisadj M or t



67

/_;e'?+lJfrsz/q°=?+D?,
(2.4 faxp=2
GHJP-yj &zOv O 3OwEsifdnd 0 yd fdzO.
lted orBBte] IksyScd MmMdwilsdw CttsteH ddzOls (
Medre yjdsteOn §dCMjdj?2 YosttBzdd HEY OIS,

GV HS o 56 —MEldlifaft j &zv o MlstesSj MC Odzj tod;

Uj dzd ¥ ¢ Stys iz g ¢eb iz jnldzs P g2 o g H:

K 0.j M dzgN/2;
YTl nz-n) @I, +D1/2,j Ty dzdN/2.

vuOCdds sBtOL sd3, dO{ xy}§EHdiS¢ ¢ tfsisteiHdodzPis
AY [Cuy fsdLoHdIsMw tHhifdf§ Bty C ¢ o da3le Oz
ojloffly M W stoedz2z04R)d. (Rdz?2 ) Ezlsydzj ddw W tstc d3l
st tcj HJ dzj dedtj f o totf E3p iz ¢ ts o kidndsitc tsdzts[d3 jdiite " to iz Is ©
dzdwv, toOmmdtslktcdd MfJydWdek Wsttddtotse Odzd
HOdBd dOIstedy 17 &. ]l Mmtsslse j sMisd &) zg2zi5X s tsdf
Btstolslz s¢ dBOBEdyOdd 114 dzgj yy sdesegts * (d
dzs " d L meed(OpzRiesdk, O) . 1 td yj dzstcOdz' detsdz
f so | tor auffipls2zs4, B) d3e dztso j dzgdzOW ftetsj S ydqw
Likzjls Mz j dzyOlskzs otz L O-o0OlO, {n )
Bdr ®BOIstedy dL A3 dzgv 4§ swC L i) defz®@fids @ &, 8 ®DO
odedL . ¢dOdzdL bfitdsecdd d&OIstcdy 131 dzO
fsLosdzw jIs or Hjdzdls! Byjdz 90ydzr 2 otej d3dd C
zO BBtlslkz s¢ dOrRtsHdIMw of jtejHd 5 dzOff tcC
zzf 5o j or-tetsOH Yy sdzsets W HO. Clsts tsL dzOn
ftiocsdLotHYIs fjtejy0shjj Wottdiddtotseo Odzedj ¢
EyofmisC s (B Higglety jilsimts2 N istsdidsialtsg W) dats
dzd 3d lzBMEC SL ] RY BB O i = EZyoOmlsC so
BOBd yoOodsd 114 daJ Yy sdese s W H O, ot iede® daj -
dzd yd dzz  dt j dgjOdedfizz ¥ H dzd Is Meds @fsN®G.d S H s G s

(2.3)

(2.4)
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n
AS, M1

> <

I G
=1
/ Ves M
Y :> I e .
. [ X X o -
- | Asl - M* 1
M |
i IRV (T l]”
. VS¢
=1
o=s KW
1 M[ as y
n

t dmMzads@ stcdzdtcso Odzdj Hobkr tsdzsfn d3Oteh to
OkO Btk FEsi€ydd dO L j ddj

] ABHJy fjtteodydss? dzOL j d3dzts ) j EA{ty O M C o
dzj dzdw WV i Ck@MiABEY dg@)Y (tsdzsfr EyomlsS tse
Yy sdetsets  dzj Y sdesets tk”=1s d k=M, (K+M),d A
e d3j ( @k dsS., B)

y

1 M K KM

*%

) iy R ke
Lty g

>

1 M K KM
O)

i dmMz@ms stcdzdqteso Oded] JHJdz" = MMisOo dzr = Ml
OkO BselhfE s CHdd dO L j ddj
Clsts Modgj M jdzadj or" ftsdzdgw jIspw G Elsy d3 ff tsmdzj

YOO % 02 dse Mbstess s Y’ lbd o GOdRSlS O
dzj Wy sdz" = BOdy 118. 10fteddBite, syl M
Bs2 Mt dnSdoalE haadsas OP8BldidRy j Is fdzg gk h d 2
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/=1 k0 k=M tn, =TP () =8,

/

2- {a"ndk" =1n,=(P+1)2P; t(k") =t,; (2.5)

/=3- {k,.n )k, =f - Ln,=@P+1).P ;t(k,)=t,}

-d Is. H.

1 sfmdz 1 et ftesdLotsHdlsMw jHJdAdOWY dziz d3,
fsCOLOhs o (2.5), MoowOdvjls dzdjtcoyd:s
JIsmw k=kgbsks. v 0O0¢ddB GEOOL ®d@,c@iHsted yj ¢ Ow
GBOteh clzlsO® MSC Odzj tc dzts & M ASE tc Op )j ded W ts t6 dgdfiste Iz |
HOBR] HBOtedyoOodEmMbees, d@ehHsE" dr dL  ud i H
fstewHC] ©OMY tsdtsyjdd™w &OtedyPy d & jadgashsisd
e Oy J ded W . Lyomis< d, MW stcdzsd tetso Odzdz" | | dzj d3
dazd ¥ s Btsdzj J f SL Hf jojtc] dg® & fsdzd/, ap@izl @didd V' tc o
iy &Sq, ujd kyomlscd Yy’ bsdscs ©WHO. 1 td
EVHC B BNEsBEEEaé] slsokzs h j B ©WHE EOIstsd
(2.3).

vydlisT 8 OW L dztsy j dzlds j 5] dzdz@¥6 H dftEHzOjsdizs W S
BjlstedujMSB2dBEwl BrtgOt tkls® dLSBOY j da
Hils sfdm" e 0ls! MW MdzijHEzEhdd o 6Oy J ddJ d3 [

{a,n ,t(n)d 7 =1L ;k=1K;n, =((/ -1) P+1),(/ * P)£(n,)}. (2.6)

&k+M)t (K+M)t.,j fyddd/’;
GHl‘(n,)=‘|( ) ( | ) an d
i t,,Kt,, i fypddd/".

[BHjd (2.6) {tL KsNqtUsh tclz OB Ots fipAgfnahdie s
i vy 8Sd d L dzOw MCtteshmiEy snadyf ddy, ¢ gk
TOoKLOCjtedmisdSd BOLtdy 118 d MMy &tsyds?
ez MmowirL! dBiYHE foteWHCBer di3d dzsd3j te Oz
Wistoddtese Oded W 2O o dzls g O &fstsfgH f BOE O gd §
Mdflsj &3j StBteHddOl Al [Cuuw. (b, o Mot
sz yj dzdz’ & OdzOczd Isd uj ME 2 26 ) O jf 'dfis3stits I ©
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dzj dzdz" -~ t© O Ll HSsjDEg Oy, Msmlsswh s 9 dz2OR Y HJ C
WEdzZC ydd slstsBtcOfyQagzdtetO& ded d3ts €

2.2. J|iBBIdqUJMEd) BsHjdzd )1 [ o B

CsmMd3sdud MEdr MEOdz] tcdz" = dL BB O
2. 2. 1. A tstcd§g@sdzjctdifaed d3ts €

RL ol tcO) j-(d26)2MmMEzy Hizj s, ylsts tsBh OW W
Wstcdsdteso OdzdWic i@ s L SO0y j dzedWw dz0@ d dzls j to e
fmMdzj Hize h d2 o dH:
D|X+1‘M, (2.7)
VR

1 2O d dzd § ¢ asijdggdgidzy (2. 7) e L O dMmddss
BOstcdy 118 & yylbdesdzgz ddzd dzj yY sdetsdzlz tow +
_€0, § fdalf/";
"TIMO, L f daff /",

¢ d2Odzd Isd ud M¢ dj LIADA RPREHIsY) (Rs129 5dzv &
dzr 3 f stew H G sok iy dogipzjdini@ds dzO 2 Ixdy H Dts 5t 1€ dSdzO 1
MY scdzsdtetso Ooh drn dm dL BB tc O, |WdEtwdzd tafts o dP=tzd jv
fdSMmjdzy 2 dz20O dazlsjteo Odzy Ml vy &3¢ d .

2. 2. 2. BPbgwmdas ] jzt€@odadidddr] Otcdzsisd 1 dzj

l dielszOdz! dzOW dzd dzj R @OW® O BBis I8 P dzdzO Yo ltdyjs tetc H
zZOw dBsHjdz2 Wsttdddoseo Oddw c¢Jd3lsted yi MS =
gmMfsdz! L s OIs! HAEZYW tOLLOBBISd 6B Isted .
YOdzd olditals zOdz! dzlz¥ RBsHjdzr Al uw, fHtoedo jHY dadz
dzd dzj 2 C G d foiddp=Ic4, O©O) , dzs tsB dzOHIO) dyjlzdzdz Cdfts te
Mlso OB Ot ydzes?2 HBsH jdzd Al g M Heo kW to!
yddid 111 1. 1 EBHJAB dzZOL " 9 Ol H jdg'z reldus Isdzd
Cs?2, 1 Codo0Odzj dzlsdets? dBOItcd Yydets?2 1iPh 15 ¢ Isudddy
sdz0 d Mt sStediddtetseo Odzdz” 2 Jj ¥ BOwh tlkzls € smd3d:
ZzOH Ot Is Mdzj HEE M dd3d Mo ts2 Mmise OA3] .

t.=k3t, +t, =k3

t (2.8)
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1. [Cld HftojHMsOadzw jIs MisBts2] pd fclsuird@ dzs
shze MmijBw YjtejHlzenhdjimw BixHE MtsBB2 By
114 ftsmdzj Hded " MlstsdzB ytseo diOIstedy 1 1 o dzj yv

2. [ddedw, fJtesotsHWhOW yjtejL GJjtdiEjlstedy
1y [Cfwuw, ofs otcj dj ddzsds OMY j Sz Otz ¥ 1 ¢
Mse Wtedzktetso OdzdvVw BOISdyoOdzdd 1184 MmMstslse j§
BOth ckzlsO® Mi vy BCd. Clsd dBsdj dzlsr o tcj iBit,led i
LIsdrn EyomlsStses MistetsS dzO dJdzlsj tco Odzy Mmi v o
1M [uflfsysOdsd MmdzvIsdw CtststeH d dzOIs.

3. uttyc¢d Mmdwisdw CttHddzOls [ C [ u -@A4)Mtsts
fsLdydtsddtelz s o ¢t tggztzls § jzg B) B dzdd MG dn 1
yqdsétse 13 d fsmdzj Hdzd r MlssdzB ytse dGOIstedy !
eWHO 9o Mdmisj gy SCBBGHJAdZOIS Al .

4. sO3HOW JHJqdAdOW Mttt O ®GOtth tczlsOkdL
Mesmistsdls dL ujtejHlze M i3] g 0@fgY Hde d P dzg v
‘ZyOmisStse, i =1LP tichCOfjdj 2 dLtSBWOY § da VE, 9
Cslsste’ 7 tsftcjHjdzvjlsmfvw o MmMEABro jlsMmlsadj M

5.1 cteWHSC s C @BedjLidcsBtcOy jdzdWw o j HJdats:
Msodj M Wottdzds?2 (2.3) SfejHjdvjlk d8
dzr d3 9 dqlslzOdz! dg o3 dzj yy Isde" d3 d dzd yV lsyde’ dgdte
Mlsj d3dj CtststeH d dzOIls Al .

RMfsdz’ L soaOdedj odtolskzOdz' dats?2 [ B Haj, dzdi da®
Isjdzt des Eftesh Ojls dmMMmdzj Hse Oded] ©OMMABOIs te«
dr MEkh dtsimls .

1 J S lsig@issted ydets ] b ts Geiz degl dgd jedgOsldcts(tajddtis ] Iz
dzdJ, Ctlttetsj MawL"90jls WEkdS ydsdOd das?
( M MizlzesZ) , MtsMmis Oo ek6¥9h d Al 8/9)] . [ D &zMils: o 7
h j dzO o dtolslkzOdztedp®2fs&€) ¢ Btsn =IN H@bydeE tso
tcOMf sdzsy jdedz" =« o BHdzZ Mbtcstkz oHtd Cz 3
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dzj Otedz” 3. 10O dh jds 1 ss Moams2fMmisets o jCilsstet
"¢ 0 =- nt)&Sn(b), (2.9)
GHM) -SBL YW dydjds e steydsdzOdz detsfylsd, G
o j CKBWOJSN(), MMsOedvehdj [I1, dOftcOo dzj
fls tste ts dz’ .

[ BBL d2Oyd N, ()FEW) = (x(t),y(t),f)°, EHsCEMmdts] t©OM
fpl vy dssydes? Of §f AW)skEStcf Jaz@ls’ 6 j sd3j sted ud
Udeo 8 YIN o Mmdhlj dj Oy biciRd OS=Byt) , B HJ
=(X)Y,Z2)",Rq(t) = (Xs(1), Ys(1). Zs(1))’ - e OH dfR Istste Istsyscd L j d3d
fised d yJ dzlstc O Stfots 5 jteld g Y& 52 fnq"‘fi}‘;lscj=|d3cjb:<;tsts
R-R(t)-9j CIsste, ftojHMIsOodzwe hd2 MmMtseB2 H1l,
ff bsySs?2 L j ddas? pfitse jtor desfylsd

4 kZyy lstsd3 99 jH jdzdz' » GBBBLA&ZOYJdzd?2 LOfd

R - R4(t) =- ntt) Q\(t) O(t), (2.10)
GHA®MN-BOBtedy0O, tfdhn o0 avtd | ds@&ydzs G
sStcH dJA@EPEsSC Odz! des?2 f dzsmCtsMmisd Mi vy dzgsydets?2 O
odume 2 MdmMisjOM¥Z CtststcH d dzOIs

1 J Clsmiedstdc d ydztsj [z t9 O offdig jdrdinjls  92dzw1j0Is ¢ iz B 5
dzd dzj Otcdzetsfilsd Hdzvw ME Odal tedz” AL JnABAEORE sSth s Whe
sBBL d&ZOYj dzdz" §| o BNH j &3 (91d Hj) . ¥ §tg BHEABGAds j (&
(2.10) o WdS Mmdttse Otdglkr QXz] dpsiatsi?2 dzldn | o teFC df] dap
CtstcHd dzOIsT 6By Istedyd MEdr yYJ dzlstctse  H Ols
steHd dzOIs™ Istsyd ¢ HJiteimjyuddedw [ 1 M L J dgdats?
Hd dzOIsr s ¢, SCtdmlstczCIlsdodz j rOttOCIsj tod Mis
Zsgr f OtcOdzj Ister Mmi vy BCd, orntHwWhdf ,o0 oftslE
tes?2 BfJHJEZVjIsMw 90tdOdzssd MsMisO©oa ©® Bt
r(t)=(x@),y@),f)’ sB zOHOjIs Mmdzj Hze " ddizd Mo ts2 Mise Od
dzj dz ftetslsdo 5y sesPFR-R()J Ctzfspttls M dafdg dz0
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fMsdnddveshdd HOYdE 118 d syl §jtejmjn
Ldydddelzjls §sdasyjdd 6jtdkdistedud M¢dn
Bsdd dzls’ ot B3 ded W stedsdtetso Oded™ § dC¢ fiuded 2
90jls SftjHjdjddj §teddzOHdzj 3 detsflsd HOIsyd S
dzj YY sdetse s W HO, O IsO¢CYj] tfdMmroe0Ojls o dz
dZdj LOBWHte' A fOCjlktses o MbtesCOR d flstc
2.2.3. Attddd RS Qdjde@s 2 1 dzdzd §f f)ts
ltegtcec OdzdL Oydd Ayl SsmdBB3dud MSdr ME Odzj
Ltsotsdts WistedzOlsO ftoj HY sylsdlsj dz'Bdets 2o L g digeldds
Zdf Msdre [167]. rj2fsoadlsj dz dets, ftod {1
o jtlorndesfils! 8 [1 6 HBMIsOIssyas, v d yy fipzd BB ¢ sk
dL, fshmEso Cgtetsdij ke, ItsySd §jtwjmj uj
d M [1¢ dzj Ol d&zO0 BHdts?2 ftewdBs2 d ddsjsls
1l ZOEBHOtY 1 Issdiik BElsydj dzdj €1 J yd dzd Mtsts
BOIs j , 'fitmCdgidz dzOHts Eydls' 9 Ols: tojdzt jW dgjfr
dws hzs or ydmazdls: cteddzodumSdj StteHddOls
vbydlsr e Ow dL o jMmisdzzr o Isjtstedd o) ¢ Issted
CtststcHd dzOls o jClstste® d jGEt dzOf tcOodzwe h dn ¢
»O Q0 Mmo; (2.11)
4- 0=00 (1), (2.12)
cHQo sosmt)=(,®, 0.0 -1 ]dOROT tOs dvE h dj ¢
sste®0O o o dL d todzts? fpd Mmisj &3 ‘CossehH G gzOls
L) =(L(®),L, (1),L, () - 1 dzd deO dzOf e Op dzv ¥ 1 d j  Cos fnaf dalz i
cteddzo JymSts2 MdMmlsjd3j StststeHddzOl, O KOGy
Yydsdz0dznt)smis Po detsc s lsdzsh j dzd ¢ OHf dedf gedsj e PR

(2.10) o MdzjHksh jd adHj:
R- R (t)=D(t)A(t). (2.13)

IEHjdB LHjM d HOdj] (sdkOocOols!, ybkt d
f OOdj stetso L dZOYOjls, vyt SHAj €6 fiiidtdc
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L dzdzd f S dSH)O, (IHo=0. 84 Hwdltsd L Istset HA&Y dOnAt
O  6jtsHj LA jMEEEH  dzOls IstsySd jtej My
dzsfls: 8 [16C, eotmMicd LEzjdBmMw Majnkzshddg ¢
dzdj &5 [ € [ 50, 128] :

X +2Y2 + ZZ =1, (2.14)

a b,

GHJ, OiBtsd hOWw d BOZOW f§tdztshd [ €.

100 dh jd&3 HOZiZPswd QtksjcdetztcOo dzj dzadj ( 2.
Wisted3j :

X, = X4(t) + Dy (t) A, (1);

Y, = Yo(t) + Dy (t) Q. (1); (2.15)

Z, = Z(t) + Dy(t) A, (1),
GHQ 0THdddO [ 1 tls ygHiss tdos o Seds J i€ jytefjdin g wd dad
[1¢.

]l sHfMlsGoade HOMIj (2.15) o (2.14), {1
ud d3:

L)L), L ()9
£ a’ b’

eL, (1) X, (t)+LY(t)Y (1) , L (Z (t)f!CID
a’ b,*
X (t)+2Y (t) Z (1) 1=0 (2.16)
a, o
lojHjdg Mdzj ke hdj] eBtL dZOY  ded W :

4= L O+LO , L (e,

QD (1) +

Q; o(1) +

, 2.17
g a’ b* .
p=28L X0 LO%O , LOZOS 219
e a b, u
c= Xs (1) +Ys (1) + Zszgt) -1 (2.19)

an
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g kyy s 2(. 21.90) 7 jdejdeizapgdhds § S o QiHAmIGls distdsjdzt
s j dziOdats

a®D, (t))? +b@,(t) +c =0, (2.20)
SsCEHO MAzjukjl, ybt
D, (t) = - b* Vzb:l - dec (2.21)

lted {Istsd3 Eydilsr e ©0j d3, ybsts J Mmdzd:

O)OMb’-9" Oy jdedj tSH CoOHELOId d¢3 € stcdzj
stOBEZHjls CtdifdjCmd & ydhdsd. o &6t GasdzPdz
Yyomls: ftesmMisteOdzmlso ©, cHj lsmiklsMsalzjls L j

B) Offb’-9" Oy jdedj ftH CoOHtOIdy &5 ¢ tstedz
st sz EZtwOodzjdzdj (2.20) dd3j jls OsHEUD S &
LT 90JIs dO0 IssySk LJjdds?2 e jtandztsMmisd, Gt
ddd ¢ [16;

9)0OMb’-0" tcOY j dad H tePtsilzr o © stcdgj &3 8 (2. 2
FtcOodzj dzgdj (2. 20) dd3j JIs Ho O HOJ<ONsdz@sjjddzf
O L d&Z2OyoOjls tommsswded HB Issycd L J dzdzts?
dzOB dzt HOJj B2 Mis tste B8z L [dZONY, O JGs  LisdBONEitsdadiides 2
ftso jton desflsd, dzORtsHWh jAMWw dzO Miststetsdzj ()
L Issdzgz 9 COyjMmMlseoj dL Heokm otsL ditsy dzr rD. 9 Ofe

1 sfpdzy tejh jdedv CoOHtcOIdatsce ts U tesO o digjtaddgfz”
2 Hdzd dz? O PH Odzj j © MBS MERYBIN or ydf
G tod dzo qOUEISEHj JAOKES ssYj ¢ O { So jeigreas iy lxidu f
6 ifts Wstdzdzod

v wi % s ey 0°00

b O'O
0 O ©&Q (2.22)

0
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GHQIL CMyj delsted fid 185 BYRI—— o) —
5 v
sOCdd BBEOLEGA, §sdzyuyj dd j Odo@dlsdy.
fsLosdzwels dO2Isd ¢ jByj dzlstedud MSdy d 64 St
dzedw [ 1 f e jterndesfls: & [16C. [Mmdesear a@v fiy!
dzj § Jtwdlze d dlsjeOYufeydedzlz ) ddg=2J dBsUd & L J
Msd &OH tBhdd L JdBd &i3 + edzdf MsdHBd3 [ 171,
2.2.4. ABtcd3OIls ¢ tsBh dL?j dgdp@iydzttf2ts dl gdamiaddfth
1 EMmis o dzj Cclsster th dsgRdzls | o tf jodgjHdrds O o ¢
Is 50, Ctlstster 2 jtoj Mj S OJ Isdztyf dste J tcdz dirfffiiffprs o sl
2.7) 9 ofgsYl pjfilbd &3 dj st ji diyj €S d igd dze d
e dadid b CostenddOBOBdL dui Mtk §&olfEH s
chtsslse jIsmiso z¥ h d dzdf MHSHO o iz lsO BSOS 3 § d d3y
602 5dzO uhi &g M j Wd o O M OY6 M IS KO O | dzd J

tdmMzazlko yyIls or Mslsr Issyj & [SEH o j
1 sMlsOdzs9 C O L OHOYd L OCdzt yojlsmw o mdzy
YOCHdzddzy [ ], Is. jJOO Hdzddzke o j St O
bnjBO ftewdr nl ot aHfdgdAjdiaf QO] toj OdzdL 2] IsH
fJudoe OdedRlzs h s Mo jdBEz fjttjrtSHO M o]t
9 Jtemndztsfylst 7 J dzdzd :
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oy

46 O 00 @®¢ioY0Oo ®hyhy. (2.23)

] tjLikzd sOlj or ydimdws sy fsftcOssd ¢
iV Btdjdlsoyds o St MmMisdsmiswa §jtjmj ujd
AS 1 9 02 BE®P HMIK BUD | dsh jic Oz dsE@® dzddis & 5 o
qo 0, ¢ tddddzj Otedz B fnts-ds ts JREEY o jj dzdstiicezj § &k
10 dmikzdSy 2.7 odHdts, Yt ded tcdis dizizg § (1
MdMmisj d3j CtotsteH d dzOls s d Mb o A¥éli MILE B Is dats h
Wl T VER i GE, O oY Cosdsjtej Is dzO@2 H j dzdz’ j  dzC
1 sOf ] dOftcOodzv ®Mdi). Cdd@ M Zydlsr 9 Ow |
9jClick @Y dzOftcOodzj dz¥ o Hslsdo sy sdztsy § dad
o jMmisdetsy o Isjtstedd o jiSdsdsitc desRY Cod@rimsat j dad “

AT-O & JET DO +O&B6I T Qe D | Q8 & . (2.24)

RL Istcj zdvisMRY dzdfiiz@ d d3:

voe © i e (2.25)
GHHwiGjBHjLdYUjMSOM. o' Msls® IstsyS d

] sMCtsd SNy dBER S Pls dz0 BHdzs?2 Mo ISB&OY ¢
GiBHjLIY] MEwe?2 facsigglgzlssydstsds ¥ ste 3Ol j - ¢ SE
L j d3dz20% f sNE oE2Awshlk)y it Hj dv | st s @hzjlsdsdgdy
dqagd #hj2Mmw 5 EmMsedwd LOHOU] Aft:

Hu=4 6 D . (2.26)
UBBGHO

X = Xs(t)+[ Do(t)' DD(t)]C"D-x(t);

Y =Y () +[ D,(t)- DD(®)]QA, (1); (2.27)

Z=2,(t)+[ D,(t) - DD(V]QA, (1),
Ozlstsydsy dzdz” § L dzOyd ded v Gidf tsH JVusdeizifdodi:: ( LSt
bydlsr e OwW, ylkts hOec o §d&zOdz] k& ¢ dztss Odz
fteOoCd (2.25) € HdAddi [IJ1, fttjHmsOs dvj
sBdMyJdudoeOjls st H]ddadio6] studS td o504
Misd ) ksydssfls: & Mkh jMlsokzs h 8 ¢ dzse Odz dz
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dnd BO dlsj Oy tsdgidndzd o & judpidy datf fls dzts fls
qadzj jIs Mdztsy dzr 2 "OwOCIjte d ItjBlzjlsmMw BSC
ftojH' Hizh jd3 o Oted Odalssj", M jls tsi) AgjOds G OB U ISIORiZd#0)Y oz
fMdzj Hizs N d2 dljteOydsdede 2 R OLOSCIS] to:

6 hd o 0 oo O MI-&® YO o6 © & hd hd ©
6 I o0 MAI-®&® YO o 88 (2.28)

stedlsjtedjds 9" asHO dL yYydSdzO diBtsy j s fdzkz
dzj dzdf 2 s ¢ijBHjLdYUjMSdd or MislsOd, 5 H dz
Lduj MSdd3) SCotstoHddzOlOd. 1 tej HiNlsOo dzv j sw
L 4 BdzOV f tsleej tisbdptifif Ig “u d ojOdpsds §hisdstday CBAdils o 5L A3t
Mlsswlsj dz' dztsets dMmftsdz L se Odzdw flzh j flsodzs h j
cOdizBdz m MiejHfMmlse, ftoMitd Sk §tsdkzyj ddz j
Lizdz sOIst o7 ydmdzj ded?2 dzjeSts fjtejojMmisd o
Wdud MEes i Cyde . 1 &kifmisy M ik, fJted tihj
14 Bdzd dL StshMismMO d SOwlsctwOW Jietse Odzed v |
JIsmw ftedd3j ded dedd HJjlOdz dgr = Aft, fdzkzud

ftetsj Sydd.
225N stcd30Is ¢ B M d2 L j-Bip B o f-bgsdin g W
Il zH]j & MydlsOls | Yylsts o twjLizdz sOIsj tojth

CCOMmsB® d2 L j dddets?2 1 dzdzVBIBsA] HABEO 2 H i ) Is@j jolts ¢
CostoH PAD B YR,d dzj ¥ Oh j2 dzO 5o jten desimisd ¢
dqrHO, dhmdr LY BtoRzdzOdz [ 158 [ it dixsusjtar d dgO |
d detstcdzOdz! dabwe off tdiysjlsCOy ¢ do & |& Q lBEPM @s Odz" IS OC
s Odz' AW 3 MBS MEOR sdzj Ml ¥y BCd, B j M Pyude
Why 0 G 9 05.

[s3iIsdd3, RysasdzVsjEsfig"O sy S sV &g Gl kD dz
CotedL s OtzMslsdztse 5] LHsY Htrz. stod j EOYydW ¢
wy bOC i, ¢0¢ d "Btadibdzls @YY HY 2B |
(ted lz2idk ¢
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/ k,n

(;é/’s | Ofteddjc]
fé’ ddfjejts g
> /W e 2 g e e &
o Ad et 2 ftasy f AN BN %

2 1 o 1 « i
/# 1] A
[ — B) tftgjHjdgar] lzeddi
}mmnﬂdms

A
"0 - yjdite) jdsig

tdmMz@&J tedj dzlsdtelzes W j kEZedzm dzddedd o
O)sftejH]djlded) Sz &gO] dzj«dzdj k6 dO

lojHY B3 HOdZj] oMicdscOld dzs ksfsy
6 OGO M ROYUOdsd 6l§migs RS IssYs j

i

v

[ dMa®so YWl ttjd j¥0 o LOHORES2 COtltsd

) sMCsdydt b O § O Odzdzj dz dzr fsslse j ko kz
CststeH ddzOls L OH Odzdzs 2§ O 1R tc Acdagddzf § sRiy | b
BjyHE o vEEDE] § ZshS shis! v &) Al G ¢ s
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Peizsds &§ el Cddw 3 &0 a2t ipOn idg 'ded d d ddzo
cod3j Misj M d3tse jz0dy s slemend iy s sdzw odzr di3d S s

UBGEHO It sy sastcw dig@iShd j ssyE gzHizls o w
) vy ftsdzvtedy B0 GTS Gl 10 dnds@lds@asd j dzd v d3d

W DO WEiIGRE [ O

O DO WE igi Qo (2.29)

© D09 Q.

10 tdfkdSj 2.9 odids uuldERs s didda !
CosstoH d BBls junds' dzj ylsts ddetsj, "@EO °, dicot sty
0" YO CG. - G, FOjcOL dtsfls! dzstcZ3Odzd dz" €Oy’
MudlsOdedz’ 7 M §tsdtsh 1 8 A JiD O s YORBOsistsB le®y
M¢ sddEsYTjOETo, § tsdzizyd d3:

O  YO®OoTQmweé iond YOoho @i Qtohd O°, (2.30)

O dmMSdyr | Wstedizdz HdzW dzOR 53 H j Oz Is 1 dg® dats
Pofmdmisj B3 CtststoH ddzOls L OH Odzdzs® Iz § Bl Isdsdg jolO
s h 2 odH:

O YOO Goé ion

N " YOO @i Qo (2.31)

‘0" ¥YG 'O, - O

gnj BO ftow B [ 60 ygbtpdfiard D §6 j sH j L d
MCPT Cs5toH d de@ilzGs wswBlhdj d3 L j dgdets s + dzdzd f s d
Mudlsos lsmw dLejMmd &3d d &ORsSHWISMY o Mt
ftodojnHjdedz &8 orhj. 1 65ilssdzOHlRY oiPfisj
CotsteH ddzOls L OHOdzdzs? ftesj Cydd dMmifsd L ksl
Wistedszdzr . 1 yOMmlsdetsmisd, § sdzsydd3, yIshs, ot
sOmMse MSsets o sty jcSjya@. (uGHGipif® fn j &30
(Xo» YoZo)wosss = XorYorZo)s wo00s~  (XovYorZo)uwos- (Br,L'r)0 & "hd ",
sfdMmr o0 hOwW[ @ ndRisj iz CsSsStcHddOls L OHO
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ftesd Sydd, shih jMmisedyjilksmy f §sddsh s dLe
HddzOls [ 158] .
1 Z2Oyj ded v stedgdisgfelzd zGm sy IsMY  yjtejL
steH ddzOIs™ 0 g CfiptstislOe j slsoa dd f W stttz zOiRd o

_ Z(t)- Hs _ Y. ()Y,
a’(t)—arctg\/[ X () X*po ]2+[ Y- YEO ]2 )/ (t):arctgx*s%_xé.
(2.32) 2Oy j dzed v ff oW d3ts iz ¢ ds ‘d héizr o “Cotsusj tadmltat@D sz O fi) f
fMdfmlsj B3] L OHOddets?2 COlssetOW dyujMics?2 ks
[158], ¢0O¢ d L dOmddy StttHddOls

LYydlIlsr e OW L dztsy jdzdetsj, WBtod3zdzr Hdzv- f{ to
Fetsdz d&f 7 Qhdicd d dz@ s 50 dz! dz©3 Is v yRjsts j M j U J
wl [ f L jdBBdzs?2 s jtendzsfils! 8 o MmMdMmisjdzy L C
Hizls dogjls! MmdzjHkzshd2 odH:

AN R A N s AT A Y - T T e 0 (2.34)
O T WO Ry o8 ol Qo (2.35)
0° W H 7. (2.36)

ssydesfls! fwwdr o or ydidzj dzd?2 o 1§ jtco 508
Hes h e OL 5d3. 100 dh jds o 6Oy jded™ (2. 31)
) 5 dzk y d o5

L, LT a0 YOO @hé ioN (2.37)
, 0,0 R YOOho @i Qo (2.38)
JEH]j B Mydlsols: , vyt MAtsHd j HOdM j,

ydmdzj ded2, dzj MtsHjtey Ol sh dBtSC.

UBEHO , 0 O M O HstBEQ dElEH] s
fdls: Mmdjukzehdj BibssHdudmMédd shdsc¢d o f
, 0 YOOO Gl 0s, & YOwo @i Qo (2.39)
[Ms HO, L d&Ov Bd&OMls: Hesfkzmisdd & L da
Bsy dzts zO22Isd L dzOyj dedw  Bq dzd BOdz' dzf 7 o BO
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ftow Bts?2 Mmnad B4 of udmdzj ded2 . | Qlafd i3ptc H st td
HdOf OL sdzOnr 1 Isdn ozculses 0 @ O0d difj telatidrsy, s, Y ls
mt Q¥C;, & TY®B [ ddd 5Odz dz § 0B lstsHduPMSdJ
mmnunryYchn, & mmYA) otLddlOsls §ftod odfOdM n
d o dz2Of H)Oo disF dylidpy)jde@ O 1)

HRj BO dlsj teOyd sdads Rizlz aizj g ¢ gzl &G B .tizth ¥z dzc
GOs s, Yt o orMERBYYTzdn 7 d( 20. 3o j IsMmise d
orhj (ot HOOB] OO f oW d3¥ Rdz0 D 5 A ) dzjLdrgC
o 0’ l sfjdzj {ldR. 82) 2 &iHTe O Is,
¥ 0 R, e d3j Mls tsy” hdz jdEfHvils &8 dv sAsT  d f tod
sin YJ L daOhpj daffd& @hoé igh Q& ~ | " o] '
"0 . IrAatH dL yYydqS kO LOCOdydeOjlshmvw fted
Yj dzdv tw©OL dBMisd0s ", Mgldgpsd3j 6 dlsj eOydd.

lojHYy d3 Mz ke hdj] tBtSL dZOY  ded W :
O° WP deT A AanNYo ¥ o
RS T DO YO wéioenYd YO i Qo8

USEHO fdMmOdzdzr 2 orhj dlsj tcOydtsdadze 2
By dets L O dMO! MdzjHEs " ddi SBKOL d3:

W O Yo 8
o ®» Yo 8 (2.40)
Y& Y& Y NY& Y& y 8

{ OLOBSlsOdzdzOW fnj B3O dlsjteOydsdzdz 7 9"
toj dedz’ dsd dod ffplsde’ &3d YSHRBSHOB] ( Md. . 1.
Edsj dz' h jdedy o' ydmdzdlsjdz' dzr 7 L OteOls L O M1
LOdets ) dMSdzs yjded j s dL dlsjteOydtsdzdetsc s 1 t
UJd dath o', o Is-tite WO dzd y d Gt B P o e tedL sdals
o jtelsdC Oz dzgs?2 fdzsmMCsmisd Aft LO Myl d
« 0] 0fJ) [Cuw. 1jtotsj tlddydj tjOoddL-zjls!
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LOYydd o udmdzdlsjteaf Gr2dB)Y sy HizE (

| |

| |

l l

Mo, YoY% |1 jemsie XvoHy || dE Y H)
> | el > T ] s |
kon | disiice i jgd L Ot || Crasmidags |
n, fasCu : |
| |

| Stataizte :L___”_g_; ___________ |

t Mz @a9¢f Yt Hj E&fsdrH d dzOls 5 ttedj delsdtelz s |
I Mo jlsMmisedd M {Isdd3 ¢ tidstedyd MO
Cdalskzte d dmMytsdy LizjlsMw Istsdz! $5 HdzZW SH das!
Medan ¢ oHdd HFazOlsCIsd L dzO ugHIRAE O ISISIAC Nifjtc j 5B to C
fjtcotsds Ctsdzlskzte] o f azsMSC Py d dPiE 52 ¢
Wtz d&zOds [ 158] d fMdzzy Ol ot olttetsd § sdz
CosteHddzOls d ©wOMUY O tedj dsdiezs hdn k6 d
(2.33)i (2.36).] kst GBEHfgUudo Ojls dzOf tcOo dzj dadats
ydosddtsets ftesyj MMO € dMmlsd datzidgls o i 820 y jo @
COCIsjt® tjd jWO o) Misdesmisd o §sdztsfy L OF
Ylsts fizh jMmlse jdades MsCte®h Ojls ydmdzs dlsj tc O
ClstsL dz0y O l® ¢  VhtotssE o Oy jddwn (2.
Sls L dzOC 59 Sted jedas|dic Y " X v @ dztOL dztsfyls d
30 d w©LOLéZsMmisd " zsMCdn SCSotsteHddzOl § sEmfkz
ssy¢d fitejmjudddy [JI1 M f§ dsGs E@RsO: d3j Mk
v OB dzd y®OYLlsltcjd jWO d stBdlsOd dses f

T | d2OCd f Of 30 >0 30 <0

1 2 3 4

1 30 + + + + - - - -
2 1 0 + + - - + + - -
3 ATT O + + + + + + + +
4 OETo + + - - + + - | -
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JtesHtsdzy Jdzed ] IsOBd&zdyr 2.

5|30 Al + + + + - - - -
6 | 20 OFIio P I R
71070 @©° + - + - + - + i
8| Yo RY® IR ERE
9 1 OfteQadZ X = [ X ®| X = [ X ® X ®|X =X ®|X -

dlsj Oyd 2 Y2l Y®|Y®|Y-lY®|Y-a|Y-a|YG@

O d2OdzdL HOdzdzr = IsOBAZJYr 2.1 fB8C0OL" 80y
kzsets fombtesjddy d tj d jWd hEp mis ez fGRiO 1 d
L zOS s @O0 d&zhy! ClsOW wodw jlsw L dzOd3j ¢
HdzW 6.&B! stsikz f tod e ez@ddly dsjBd2dcs jddgsls ¢ O dzO -
L dzOC L dzOBj dzOlsj v d bkydlsr 98 Ol! jcets ftod b

g4 bkyy stsds ddztsy j deditdscazizlz dzr (2. 40) B IzH
sSCBdzyOlsj dz dz" 2 o9 dH:

o O 1 W W o i QX 8 (2.41)
» z n Z v Z e pﬁ ‘ V(ISZ b (I) ‘ T[r]
] SR hod i QYo of CUBTe B T8 (2.42)

2.3. J1jit®Rjbtedy MSoOw oBsHjd wlf o
ComMd3duj MSda MCOdej todz" = dL 5B t6C

2.3.1. ApigdgO®B  s9-§ @iz O
[dzv NS Odzj tedzr 7 Mdzd BS 59, BEZEYOj B 7 |
dsfls! &BOwhtekzlsO fi v BCd, ofdzj HMlsadj Yj Gt
BOBdud MEBets fsLdydsdzdctseo Odzdw Bl jJ $IsO d
dL o jMmisdz dgmistB G dddac @ ¢ ststcH d dzOIsOd3 dzO L 4 dzdat
hisj ftodS dzOHdes] L dgOyj dedj . 1 dzv tejh jdedw ¢
SlssBtOY jdzdw o WttdOlOR (1. 1-BPIste( Ydz2 @) &
dzj dzd j O3 (2. 10) o [u sl tdedsjsdddsvdzOuit! [dats fdstsf
At) LOYdh jd3 MdzjHEs h 3 sSBtOL A [ 94, 145,
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1 oy s
r(t)=- %O\ (1) DR - R4(1)), (2.43)

GHR=(X,Y,Z)’ -cOH g Iststc ssyscd L j Bdes?2 59 j tor
Misj 3] SCttstcHddzOls, dJLtsBOY j dij € G 56 & dzt
ydqesd 114, dd3j¢ xgay HEEH@glzOEss5EH ddz0ls A
Ctse " 2 n{=1,_Nst!3 Al g [ Cuwu.

ljSChmiiodsdcd ydzts] bktcOodzjdzdy (2. 43) I[sOC Y
ydmdzs sfdtsedz' » LOadMmMdBsmisj 2 Ctsmddyj Mt
Ndded?2, HtojHMISOs dzj dzdz" = o WEAakEAdQe , ¢ L) disiz
dzr = 9o BBh jdi3 adH] 2 ste®isdRORBIc Oo dzj dzad J] ls d
fts Wstedzdy L OoadMmd dstsMmis AzjH &' dA O Hste th d5teki3 Offy dzc
YdLrdud MEs2 MmMEh dtsmis: 8 sfdMmr a0 &3F = FJtetsy
WS mMdtese Odadze” 2 dgts d3g tddBo dejiededi3l ddd2Md §) HbB®IE
dzOIls" HOIydS¢tse 1148 o MdMmlsj gy SCtststcH d dzOIs
HddzZOlsOd3d Istsyj ¢ L Jj Bgdes? sdff Bk desitsdzd tc O] |
BsdBj dzls B sdzyOdedw ftesyj Mmtse W stedid totso O dzd
COC BRHjl (-OOUQd jdzdRj 43ktcWodv jlshy
MEsets sfdMOddwy MsMmMisOedzve h drn MEtstsMmisd F

ltcj HMIsOo dd3s H @FRjsjtc  ayjAsly stzdet®©o dzj dzd j ( 2
Wstedzy d, 9" cOLde dL Istcj Is'pj‘cds HtaHofrpls) G
A2 H jdedats ] o7 tcOy jdzadj © tMlsOdz dzf jJ] EtcOo dzj

l dlsscej { tsdazizydd:

wo O N

(2.44)
wo O 8

[ BtsL dzOyd d3:

A () =X - X.]+ MY - Y.0]+a,m[Z - Z,®)]:

A (1) =Q,(0)[X - X )] +Q,MLY - Y] +Q,M[Z- Z®)]; (2.45)
AL ) =Q[X - X ]+ t)Y - Ys] +a,m[Z - z,®)].
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vydlsr e Ow HOdzjj, uyYbt, C0OC BT dzEytsHZG Exis (
iy B Qe Ody(tlsw) 4 Mis! ¢ wEpHe@lgdadisO 118 o Al
sOCYJ Iss BBeBMIssWIs] dz2 Mise 5, Yylss o MmMEtdIse §
LOoadMmddiisMmMisd ©ls §fteddzOH dzj y desmisd HOIyYyds O
BOtdy 13 {flcafjdsif3Og Jsdzdptis sMdBO) Y § iz f dzp  dzgizii
ftcj] SBtcOL 8o Odgd?2 Y tsdzzydds mMdzj vz h 2z MmdMmlsj
_¢ Ay (t)=0,§ frydzef /7.
TIM®LG L0 fAL1)=0,4 hdd/;

:fd\Y(t)

AL ()
AL(t), 0.

D:

A (1)

y (2.46)

—_ =) =) ——) —) —>

RBSGHO Mdmlsj Bz ktOo dzj dzgd?2 ¥ Rcds@B j zde®
veshdn SCwsmddemse [J1, Swskotr 2 dq&jjl mdj

&6 &00 N

(2.47)
ao0o ao03 8

t OMMd3OIstced o O] BOY L OHOYO WwWodzv jIsimw SB (k
MmMOdzdzs?2 o . 2.2.2, d fsilssddz MtsH jtey dIs
MotsHdIsmMw € dz2OnBY HJjded® W EkdzeG ydop dag lsiisj tc Gp Jf
(2.46) Jdmkr VESydqsdOdz, o C(Slktstesd;, O
B dedzr | LOadMmwils Istsdz S5 tsls f)te (R derh. d3ts dz
Istsdzdzr d HWW jtoj dzydtelzj &3 dz0 o my &3 ddzls g te
ztoOodej dedjy MdMmlsjdzr (2.46) dqdidl JHJdmls
hjdets dzsB" di3 dLojMmisdy &3 o ydMmdzdlsj dz' dz" & &3,
fsf sdzOd3, COMOIsy dz' dets?2, ~tSteH d Is. H.

[ Mdztso dzOWw ftesBdzy BO tej h jdedw MmMdMmlsy i3 k&
HJ dzv degdetsisd o dH Q@) W ztas iy sdzOW0 Q@ tcd stedets d
1M 4, 9 (bt OMf sdzsy jdz HOLYdSE 14 4,
dLsB®©OYJdd) bsuyld L jdac&O BEJ «k desFdsud 5
Stedets dzi dL o § Mis dzts, COC 54 xwvwdz@RJ. dddfd]) . d BJlsjtsls
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ssdikz, ybts & dJdi3jJdB3 Mdmisj &3z Hekzn KEkDde dz
t, ddzd MdMmlsj Bz HeokzR kZtcOo dzj dpdi@ (dsi 46 ) s
Csltster 2 Loakydls OC: )¢ OF figtf ts dz'telOte adf) sizd j § tel
Mlsjd3r (2.46), fjtotsj ddzd obttetsj ?

Lyudlsr o OwW dL dztsy § dedetsj , tej N j slAgdets der Oennjdio
ftocso jHjdedd cdilsjL 8 fodzsyjddd L OtWHIBE
B dzls Wstedzdteso Odzd v  d L(tsch fipkeridt)flzd L2 © @ dged G O Js ks
Hiz® b j ds.

t dfmzdzadsy § s sted yd M OV ddzdz® MisteOydw
1 smMEtsdz S d3" dqd3j J &3 Hjdzs T EXJ MWtstec
N4 ded W, Btsd3jtiiats tc @3ebtp 39 Qedzd W dAY S SSiEdEts 2 f tsds K
9 ®BOKLdYOr 11w dsyjls Brils: MeawL Odz Issdzt €
dzd m MistsdzB ytso dzj Yy sdeséts dadzd yvy sdesegts toW H
dz' 2 twhH, bktoCHhptcagdgOB®0Oo dzjddzd dh tsfgaf id®©j g |
MYa, O j mdids syydeadrs?. 1 Mmtstslkse jlsisadj M 4
dzed j dzj CStslsthlicpWddsB YT dho jtorn deslsd M dL o-j Mlsc

HddzO BRI Y stcdid tetso Odzts © BHdS2 L &EOlstedy
o BAYGedlc. uvSEHO o Mtstske jlsMiseadj f WdL d¢

o toj fBsRIs dzy Odzedw yYydedz0 111 11 d Wstcdsdtetss
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ftso j tonizBBtdY Hisea " j § OCjlIsr HEsdzy dz'0,” BW tslzg- d
Bdtclze h jes CtOWw Yy lsdesegts W HO OISk yoOi f+
Y d fi) ig==0.

rdzv ftetso jteCd of fsdzdzj dedv oxd@GsEjdL ®)
fjtcotseso Btlz®o dzj dedV s to jtv ] dzwQj Isfip v  oolddyitaify'c
mMd Mmisj d3r 1 Ht2H. f4dBYIsHOOIs yd S © 1 ) b . l sfpdzj 1 Ists
o' ydmdzv § Isfnen”L dzOfggzdzed f ts dzlz y jntzdz® § s @20 Y J iz ]
sOdedzr 2 o Mtsslse jlsMmisadj M W ts_tag§ramsPyr( 2).)34)
dzv j sfpw Yy loddZ', 3, Istds . gid fst®Ig Jsin® fjtsdilse j to HY da
f OtcOdRj stcOB ftcdmo Odo O Isw sz yj dedz” j o
ttWHBO!r j § OC 'l tsdey deiyts dgg@iglss H W Isfqpw & dz0y O dzj
W HE &Oltedy 13 4, 0 dfOjftdcodtziRyjtic , fi)lots deesw@ § KEOIs
pfl OB MU=k MBPR. vscHOtam@®fidudlsmy dL tjh j d
' O tcOodzj dzgdvw. 1 sfMdzj 1 Istsets dL olbbttetscts
dztso 5 Ly@Oay ,dzdjOlsj &z f s Wisde@Rgdrpdej( 2. 4 9)

t OfmMmdiislsted d3 B tsdzj | fsHictsB dats ff StbWoH €
Az dzC yd SaPRI) R, (), S$OC odHdats dL orf Oy j dad 2
sls otcj dgd ded, dzj ftejter oder d HdWWJjtjdydtelzj
(t,t.)), smMitsd ¢k ofmMj ontHWhdj o djict WEkd
fs L2 f(Jjtoj d3dj dedets?2. uvtsGHO 9o MmMtstslse j Isfle
I sdzt ez L dzOY{ dzd W F(HF0dE Y@ DD o Figdey J
ddzls jtco OdzO Mmi vy &3¢ d BERZHEIS dd3j Is ftoeslsdo s
mMdmilsj o3 (2.46) BHEIs dd3j Is J Hddzimlse j dz
fjtcaor j tcOo dzj dedw fMmdMmilsj d3 (2. 46) toj M C
s t5 Y dzts fds,f dsj ISthH & SteH . 4 kZyybsd bktsct, Yls
fsLdydsdzdtetso OdzdwV IstsySd dz0 dLtsBteOy j dad d
Ldzj a3 dzgs O dLtsBteOY j ded W, |9 Y& @jyfyhism tg O L odgtsiz
o J dzd ud dzlz, Mtstslse jIsMise z¥ M Iz8) dztffBcdalz® Y teiaf) dzj Isi£



90
LOWHO o BOdyy 1714. || Exzdztedd Mifydsols @
sdf O [Suu MthisOs dls A®° Nz dazl . § & 51Kkl @0 1
L zOYj af®y Hs2 disjteOydd d ®PAls fdzj HiEs h g2

_t,&F(t)- t, ()

© F(t)- F(t)
GHjt,t, T LdzOYj dedV Otckzdgj dzlsO W kdzS ydtsdzOdzO
slstejL C O, ftsH J oy Gt B(ts)T € &40 3 dzded ¥ W Iz dz€
Msslse jIsise j dzdztst, ftfad Oted kz d3j dzls O~

I ¢0OujMmisej dzOyOdz' dds @ fr) Yirefsigecdagohici Qtzdls?  LYdi
oted 3 ded o G, dzf yg deg W3) dzd otf Mdzy Wisapdes2 Of
Colbster 8 Msslse jlsMmiseo s Is FltdaP BE, ded Vi 4% Az s
tojh jdedw EkZtcOodgj dzdv WwWodgv j Byt tstdys) EBOd 5 g g
MjSkdHnr MmMtslke jlaffsolzjls L dzOyj ded ®

2.3.2. Ak d@E GSCRE] 0
) SEWHS S0 M2 dafesBiAs © 1 16, $SOC fsCOL Odzts

or Oy jdedw (2.4). 1 Bdkkzydds:
n=E[N/2- y/Dl, +05), (2.49)
GHE-t5 jeObtste BCtokadzj dzdw it  od3 Omizts o iyt
Btsdz' hj 0,5, d o &jd hks MmMsstesdkz, j fijdd
rOdzj § ¢ @O jlded sytstsls o Jyishplsgzdziody (2.
sftej Hy dzdd3 f ted dzOH dzj 3y dzsMls! BOIstedyr 17148
ujdedj etejdsis,d LOHjEYSCd
_e/,§ fozx;

, (2.48)

_€0,j fdze/";

/_l . *k [M | . * (250)
i/ ,d fyozex . iMt,,d fydeck/ .

l sfpdzj { et o ydmdzvkinds tefst v H $Sts & s dalztd
) — OR T 8
0 . (2.51)
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[fid o ©OMMBOLEds 0] dis 2y BRI NEES § © 8
CotcH fdgPlsPL 0 J MisdzO, It  sdzy dzgO= s H J dad
dzs Zgnts@ tc j H J dzw ¢ Is  ff tod dzOH dzjlsjdadfids + d deglO Isdajduy’ Is
fts Wtedilzdzj (2. 3) d HOdzj J sO¢ X J-,(2590¢
fsLosdzvels 5 dL o j MisdzyuzOls qaPy@ did v vz ds tofy df fr
dzO@xyA } JCuy d Isj ¢zt jn6 & AP jIsgj dffstcw H CKs o ™ |
NnfdSmjdv o citsdjlstdujMSis? Mokl d
MY stesfctso Odzdz" 2 1 Isdds HOYdSd 11 a8 Mjcdj
2. 4. sddzj BOSIUIME T BSHj dd u) [ d
ljHEh Ow ©ed o 6fdMOddd fadsyliShdpsed
Ljgdzs? o jtendesmisd, S$OC odudes dz@ tod ik
dzd 2, ted dzOH dzjwOs 0o, § & Is tts QIB,RMBEOY ts O dzw &
¢ 51 d dagiFd,@®.,0),,0f ILO=(LO.LO.LOI 1 sdr ot
JSYdW R oo swids i o §f dedesd dzp R HREY &5 C,5E@H
5OCY ] MAstEHm§scsdz0d df & ftoj SBLOL 59 Odzd 2
9 WstekOlOa¢c 5E OdRI LIOp ddzs 2 | dzdzddhisdda@"y Jf &
Gsfmls' ¢ d dOsesEsls. | Al tsddE Ok
GshevwiL: d ¢Okj BOdujMmSs) sfdhodkd] ujt,
o' N ©ftsjHj-1BY IR0 [ 167
241f 5Hj dz &Oltedy’r GOftOodwshdn ¢
[ Olj BOd U ME] o' 8OY | dY 2O it O 5 L0 iz
mMddzmse [ 1 o ctwddedyméts? mMdmisj i3f S tStcr

R-Ry(t)
L(t)=Rst
O 1R 0]

ltod KBk Mis! HOd desfils: Sigl W gstizig 262 § @

skter [Cduu HB Iyt d R fipisticddd W of hydfipdzvy
Bs?2 o o jClktteds? Odkdjstj d SshMddyj M s?2

(2.52)

¥ 05 B ®O & ®o  © Qo . (2.53)
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17 6Oy j dzgdw (2.(523.)5200 MjctsHdh dzgd?2 Hj dz
SftjHjdj ddY LGBOY[clOod) df8ySd L j dsdes?2 § 50 j
hifmseokshdy WdLrdudmédd MeijHMiso O dL B 6
GOH o] HdY BftejHjdjddy of Mislkr i dzikddw
GO o Ooldt) dzf @ dzv j sfw M shse fdds esdedats? .
fso jteRdesimisd, ftod Ctlstsd SftjHj dvsy lsiw
10d MC dztody)) dzgd 9 dzO0 dJdzlsjteo Odzj Ml vy B3 d, ¢t
hddd Csmddkzmokd [J1 o ctddeduymis2 Mmdhlis
dz' a3 L O d d dizts ) ldw asd AT 1Jo4 6Yo: AT+00:0 o
OEJ 0 YO ®o2 0;0 6 OE«d0. Il Mz y0o,j J bt dzo st
~nSYHjddY d MEdzsded dzdW s¢ o WlstscteOd3d3] Ist
dzd2 (-2.2238)0) , O fted hBsHJ EZJeso Odzdd L dzOy
9 Ols! w s te d3lz dz'

606 Yo O 0jd 0;0®0 O 0j D o 0 o .

At B0l ¢ DERY ©10] ddzts 2 M jdetidRyEips gl L dzO
v s hdn CuEfd daznEpswO o dL dedets?  fd iy ksjddyiz - S
@C. 7) € OO0 dzb(®)h d & s sLO o
CststeHddzOls o' fsdzdgw j sfw 5 Wstedkdj:

4 L) a & ()
& 0] ac 0]
el o= 1! 0 Ws (2.54)
&L 2 &2

Astedidzdzr Hdzw or" ydmdzj ded v I tizie © & dziy ezl f B
odH [ 46]:

X i m=Y e
LO= O O

G H[M) =X +y* + 2.

1 dz2Oyj ded W £ yssAdangddgGdse 1 18, COC BT dzts  ff t
dw s Isw  f steW H Crifad Cdf) JRRVAfiEAdSRIE | J L 5B ts Oy j dzd
fl % stz ZOER. 42, 20 ljSkh | j ofsls dzt fifdusy deef tatis

r

, 2.55
) (2.55)
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o OdiRw MistesC d dzO d dalkj)icp O ddf ts th)¥ o 6 akdds W dstisds,
Bz ZzO B3qT (2.8.. 7))
l sdzzyd 3 HOdzj j W tstc Bzsks s sedsdzOa dals{@) dzjdsie
[167-169] . 1 Ekfls! jy MbtekzClkzte® oCdz®¥ yOjl o
eQ,(t) a,(t) a.(l)e
A =g aut) a )y (2.56)
g.u(t) a,(t) a,tg
C dzj d3jcazlEy "Q pio v o dzw € Isfipef dzgz MO 3 k¢ dzso 3 »
dets?2 d ctoddza dymEts?2 MdMmlsj s S tststeH d dz@O.s - v
cdudets] o' Oy jdedj (2.54) o SttteHddzOls dats 3

g‘e L, (t) Q gean(t) L) +a,b)], [0 +a .13
L) 6= - aa,(t) (1) +a,0)1, (1) +a,t)1,(1)o. (2.57)
TLM 2 BMLM+a,0],0)+a,nL 12
drnJ B SBOL 590 Odzd™ CStstcHd ZOIsdzse s - §f t6ts

sBh d2 L j dgdets? 1 dzdzdf jndgdp@ @ tff s g StaRdgpdils ¢ @

qdsjsls MdzjHize hd2 o dH:

Oxy- “Yéssa © AV - Scyz - A?()- SXY¥edsi- AY(D)-

- OX®YRZF - A%()- OXYZ (2.58)

] fttsle jlsmsadj f {2 MR j B2 AR) dzjcddjind
mMudlr 9 Q¢ smw 5 W istedlzdzj

A(t) = AP (1) AP (1) AP (£, ) AP, (2.59)

t OmMMislsted &3 B3O § BOIsyj ME sy 6§ dhodJ
dZses fosMistcOdzmMisa © (2.58) BBdzjj] f tSHtcsB A
Oxynl [Cuu {tcj HMlis O dodfjmndaslztBC)y “WeijdSYgodndia. d tc dzts 2
fnlsj &3" BYsdy B OO dzddy widzEa] d3y dedz” o5 Ry d3 Of) dsfig s
sj dz' detsj 2O WyOpterf datfly dzjtsag s o bz ddk®D € d Mmi v 3t
f OcOlkter o CdmbtizSlsdod 7 MWE s¢ Mot
ded 4 ©MJ2 MdmkSkyz, GtoEeHsfdg®Bls J dOf 0o dzj «
MdMisd &&" "Beglwxdo jy Mo ki j"add g fdfislOp df
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dz0 tdMizdzC § :Sxy?- "YowdOSxy.z H BOIsted ydztsds o d
90jIsmw Mmdzj HEze " j2 W sttdBzds?:
el O 0 gécosh 0 -sinfig écosf - sinf Og
AY=D cog singgE 0 1 0 ygsinf cos OF.  (2.60)
g -sing cogygsinh 0 coshrpgg O 0 1y

1 54 dzj Bj dzls dz' 2 AVdsH P et us v fdzj Hizs b ] d
a " =cog1cod;

a,’ =-cogrsinf;

a .’ =-sinh;

a,” =sinhsingcos +cogsinf;

a,,” =-sinfsingsinf +cog cosf; (2.61)

a,,” =singcogr;

a,” = cogsini cos -singsinf;

a,” =-cogsinasinf -singcod;

a,” =cogcodn.
RL Wittdbd (2.61) o'ljCOsls ByjodHd j
h=-arcsina;g=arctg(a,.’ /a”);f =-arctg(a,”’ /a,”). (2.62)

{ OMY sdztsy j dzd § M 2 SKYed Jdd37 s fStas) teite) Holefj damil
sOdea(z,), € bE)N & Mo )0 fjHmlsOs dj d
od S0 d ffiediyy 3l BOedy’ (sostslseda s

el 0 0 o eosa(ty,) 0 -sina(t,)e
b= cos ) sinbt)yla)]’=§ o 1 o
& -sinb(t,, cosb(t,H gsina(t,) 0 cosa(t,) §

e@cosc(t,) sinc(t,) Og
[c(t‘k)] = 2— sinc(¢,) cosc(t,) 03,
g 0 0 1y

O fJ ESKYZ - KXYeds ( MEB] MidEICl) Y Hhiz) o DY EHY
BOlsted Yydzs 2 : W s tc d3lz dzts 2
A2t )=o) da )] *de(z)], (2.63)

At dgHddry  f 54 dzj d3) delsdatsE s 3O BOId Y MS
Joi3jsls fdzj HEE N g2 o dH:
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a,” (t,)=cosa(t,)co(t,);

a,”(t,) =cosa(t,)sinc(t,);

a,”(t,)=-sina(t,);

a,”(t,) =sina(t,)sinb(t,) cox(t,) - cosb(t,)sinc(t,);

a,”(t,) =sina(t,)sinb(t,)sinc(t,) +cosb(t,) cosc(t,); (2.64)

a, " (t,) =sinb(t,) cosa(t,);

a,”(t,) =cos(t,)sina(t,)cox(t,) +sinb(t,)sinc(t,);

a,”(t,) =cosb(t,)sina(t,)sinc(t,)-sinb(t,) cox(t,);

a,,” (t,) =cosa(t,) cod(t,).

RL Wotdkd (2.64) MdjHksls mMtolsdtsh j da
Ctoj dz® d ' MCOde W YjtojL 4 dzj dgj dzlst BOIsted A

a(t,)=-arcsina,”(t,); b(t,) =arctg(a, " (t,)/a, " (t,));

c(t,)=arctg(a, (t)/a,”(t,)).

f OMyf sdztsy Jdedy BMJi2 ddaj eydOdz' dets?2 fdMmls
( Mg MeztzsE2), O MiSAYV.Z,- OXY'Z'smPdMmr o O] Isfqw
ted yde' @3 ftesdL ojHJjded ] 3

(2.65)

AY®O =[ W] @] Quel @, (2.66)
&cosW - sinW Og & 0 0 g
sHiwl = SnW - cosv 03;[ i I :20 cos - siniH;
e o 0 1y g sini  cod

éposu(t) - sinu(t) Og eO 0 1;?
[ u(t) ]”:ésinu(t) cosu(t) OH;A::S’.L 0 03,
g O 0 1y @ 1 0y
¢ HWi,u(t) -4 dzj d3j dzls C jf dzj tcso MC s W-Estedkzd sk Os 9t
HWh |G sl-HaO&EzZs dzj dzd u(t) s@te afisdsj dzls h Jtesilsr s ¢
B4 ded
| tjLbd kO] ®BOdudscest 1 ki isdts ¥z
hd2 odH:

a,®(t) =[- coswsinu(t) - sinWcos coau(t)];
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a” (t) = sinWsini;
a. (t) = [cosWcosu(t) - sinWcos sinu(t)];
a,(t) =[- sinWsinu(t) + cos\cos cou(t)];
a,,” (t) = - cosWsini; (2.67)
a,.” (t) =[sinWcosu(t) + cosWeod sinu(t)];
a,” (t) = sini cosu(t);
a,’ =cos;
a,.” (t) = sini sinu(t).
RL Wtttdidzdz (2. 67) MmMdzjHikzels or" tcOY j ddWw
NCt2 tedls’ Yjti LAd] & dals’ EOtedy"
u(t)=arctg(a,.” (t)/a,” (t)):i = arccosa,,” (t):
W=arctg (-a, " (t)/2,, " (1)). (2.68)

R ZOS 5dzj y, W stc OXYRZ" -~ OKYZR thiek® M) AEBE d3j fj dgj -
HEZs hd2 o dH:
é,;cosS(t) sinS(t) Og
A<4>(t)=[5(t)]=g- sinS(t) cosS(t) og, (2.69)
g 0 0 1y
GHS(t) -dMmisddzdzts ] Loy LHdets] otej dgw dad dpshly did
dzsj L o j L rS(H®j vedtdnjoziswj Isfw 5 W istedzkz dzj
S(M)=S, + w3 (t-3"), (2.70)
G HS =6y Gigyd.5B55n j. €236555n j.%d; d -yd mdzs Mk, it
1fsad 2000, wdgoa. 1l, HB cGteddzoao dqymC 2 { t5dzc
l sdzzyj dedz” j] o' 803 . UA) WK REOREIL &z A) s
91 CodoOdzj dalsdzr 7 Hdzv digph qW21s tadiQisdEn? ¢t Copifj
Bj 8@ BwBAzOw ftso jtormdetsiyls! &€, d 5B j i)t 9LOD HsC
dzf 7 L dzOyj dedw n dAfdgs o dasyigls@o Off f OtcOlsztor
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shmve s¢, bidkha(,), o). c), dj dijdstss ¢

M2 &Wi,ult)sd dmilsddzdzsets L o S(t)1 desets o to] d3j
ANBted3Ols ¢ L j d3dzO e Ofdyy arjoie rodzttdfdsy' j dad W (2. 5 4

SBiOdts) SlstsetsdzOd dats j¥ Moy =B uipd dso ipsa] j o

BOIsted ydets?2 Wtstedsy dd3j JIs Mdzj ke h d2 odH:
a, (0o aL.(t)a

0 s . e 0
(t) O: 0 0 2 LY(t) 0:) (2.71)
&2 EL@ 9
] CttsteHd dzOlsdzs?2 W tsted3y
a o " 00 0o "0 0 T D oon
d o 00 o 00 0 T 0 onN (2.72)
a o " 00 o " 00 60~ 00 8

Cdzj Bj dzls’ Blstd A MY kRl yEOtefiRlsy &5 Iste
dzd W BAL) eEfyd " o2 O 4 B2 o ' W ydjdeigddgads (92 . 9509H),
Q) 2,0 a,be

AT() =0 a,t) a,t)y (2.73)
@) a.t) a0

d ddBydlisr o ® sl dIfztHz]

Am=[ A g APe) A0 Ao (2.74)

ltod {lsd3 Mo j BO fto] bazsOfs 51 © izl s tc © tefy Is &
s h 2 odH:

OXYZ- [ A1) ['- oxry*ze- [ A9) |- SKVeZ.-
- A - seva - [AY - woa o skyz. (2.75)

1 j toj OXYZ- OX®Y"Z®:

€cosS(t) -sinS(t) Og

[A“®) I =[S®] =%osS(t) coss(m ol (2.76)
g 0 0 1

1 dteg OX'Y"Z" - S Vet
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A=A [u o[ [ w], (2.77)
é:O 1 Og @cosu(t) sinu(t) Og el 0 0 2
GHA=%D 0 1Y% [ u®) ]=% sinut) coaut) 0% i=% cod sini¥;
é U é VR U
gl 0 0Og g O 0 1 g -sini cosgy

ecoQN sinW Og
W— - sinW  coswW o“.
g 0 0 lg

| ©jLbd 5Okj &Obedudses §ji] ddsy ] dd
Hize h d2 o dH:
a2 (t) =[- coswsinu(t) - sinwcos cosu(t)];
a,.” (t) =[- sinWsinu(t) +cosicos cosu(t)];
2(t) =sini coau(t);
2 (t) =sinWsini;
a,,” (t) =- cosWsini; (2.78)
a,, =Cos;
als(?’) (t) =[cosicosu(t) - sinWeos sinu(t)];
a,,” (t) =[sinWecosu(t) + cosicos sinu(t)];

2 (t) =sini sinu(t).

1t IS Yeborr SXVZ

[ A%(t,) ]°=[c )] [ae )] [o¢,)], (2.79)
GHJ:
el 0 0 z ecosa(t) 0 sina(z‘k)gj
[b(t,)]= eo cosb(t,) smb(z‘) lae )] —e 0 1 0 3
g) sinb(f,, cosb(t,H gsma(rk) 0 cosa(f)p

ecosc(z‘ ) sinc(t,) Og
[c(t,)]= e sinc(t,) cosc(t,) Ou.
g 0 0 1g
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¢ dzj asj dzist [A() |'fushdzi o) csdasy jdedv o f
Bzdzs?2 (2.79) ddzjels MmMdzjHize hd2 o dH:
Q.?(t,) =cosa(t,)cosc(t,);
() =sina(t,)sinb(t,)cosc(t,) - cosb(t,)sinc(t,);
Q,”(t,) =cosb(t,)sina(t,)cosc(t,) +sinb(t,)sinc(t,);
Q,”(t,) =cosa(t,)sinc(t,);
2t ) =sina(t,)sinb(t,)sinc(t,) +cosb(t, ) cosc(t,); (2.80)
Q,”(t,) =cosb(t,)sina(t,)sinc(t,);
2(t)=-sina(t,);
Q,?(t,)=sinb(t,)cosa(t,);
2(t,)=cosa(t,)cosb(t,).
Vitd Sz SXY'Z'd g dzj ) dascr FA% fimy dsols
fpr o Ojlsmw Mmdzj HEE M B orf 6Oy j ded W &3d :
a "’ = cod1cod;

" =sinhsing cos +cogsinf;
% = coggsinhcos - singsinf;

(1) =-co97sinf;
Qz(l) - sinf1singsinf + cogy cosf; (2.81)
Q,” =coggsinAsinf - singcod;

2 =-sing,

‘1’ =sing cos;

2 =cogcod.

] sdzz yJ dedsiisid ef cj HT HEN dR § @B 0 dzgp@@»CZ] dadl
OdzOdzd Isdyud MCdd Moslsdesh jddw d o' Oy J ded W
ot i3 dzd Wk deC ydtsdzOdz! dzz¥ Mmoew L+ CstcH d dzO|
ME2 MmMdMmlsj &3y lsMyy s M CtststcH T dzOK © Gt Oty
Yylsts fsLotsdzw jls fted dLejMmlsder = L dzOyyj dedw i
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Bsdigj dzgls otcj d@3gj ded o tsMMmlsOdzgsoa dlils! jVy tslsdesmdlk
MlstceOdzMise j] HdzW dztBBGEB Bsdj disO Mmi ¥y &3¢ d .

[ dzv S sfmd3d yd ME et ME Odzj tcdzets Gfs  fifla tasts Ctc Oy (
telzlsO© Mi vy B d LHjM! d HOAdZjjJ BERHjd&@ tlsdasfc
sd o dBsd3d dzlsz, d» ol g dfftctso Odzd™w dzO ddzlsj oo
¢l MmMbtes¢ o BweBdlsOdz dek® dzfnd isa(z, )P @ tstg telz
bt H)d wr mMec@ )", ¢ kZedztsor d3 ¢J [ Mbtest o
StoH d-dz@ly BiZER pitfc 3O ®). Clsd ddde 2dz § d
wodwe Isfpw WEkdSydw dsd s ot d3j dad dzdd v datizq -
dzj 2dzr = €l [ dMmftsdz L k¥ Isw ddese tsyd fdzj dzdzr
Bzhy ddzse s Ho dy5ER]Y, sdedzd] Id5°5 L Od3j h O h dj
s s adHO. [ded mttetsh s dLeo jMmlsde d o tsMmc
dzdd. J[ICtr s’ &3 tsMmilsOs Is iy dddgf hdzdztsH 8 @ ' B tistfcts |
Bse © LOBHhOshdR dBsHjdwr dddg 2dzr = C1 [
orn dOoedcOydtsdzdzr » dL d3J toj @zt Dp dric dyslzjj dzdzf N
G dzOo9o j .

Il s yj otjdiw o offtetsMOR dBsHj dzdtcse C
dzj todz" rtcOfLijtEd 2 MdlskzOydw MmMsemjdg HtczcOW.
93,163,170, 172] SCdhksOkdtelzjIlsmw ddh* W
Mistes¢ HBOteh telzlsO Mi vy BCd ls otcj &i3jded d o ts1
Bsisd otcj d3j dedzr dzd 1 ts dzd dats @ dzds. tsIBtc dz GLAAOE d3
MdMmlsj &3Fr CtteHddzOlIs Al 9o dzgj C$dr oM sBsc Ok
fsyd destcd yud MSdr ftosMmMistcOdzmise j dzder = MdMmlisj o
Ml yBEs2. 10 fwOCIsdsj ftod WltetoOdRd] Istec
B3dud MEdazr BC GdgftzC s o COyJMmkseo] Btsclstser
Odz' des dLdBjtew jdsr § kcecdzr IsOdze Oy 0, Ctoj dzO ¢
L Odzts o' QL HJdB. Slsj ujMmise jdede" § ss 111 o
WEdeS ydosdzedtelze Is o  tsdzdets 3O0MM I9OBjdedixfcly Iy Fdtxls
Ml y B3 d, CtSEHO Eedzr wtedj dzlsOydd s¢ dL dgj cC
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fsi st otsftesmr dMMmdzj Hse Odedw d tyj dz€ d
detsfyls! OfftesCmMdBOYdd d ¢sMmistesjddw L O]
Mlso j dzdzr = Mmad kGBI tcdzg OclsmMw o  sdzdets?2 d3j to g
dzv s Isfqpw  OCIskzOdz dgr dzqd . [HAZOCt fted dsHJ dz
BOth ckzlstse Csmd3dyj MSdr MCOdzjtcdz" » dL Bt
(8o &4 Misdesmisd ([fuaf) HdY [Cue M) INQHAUC]
cOLOBISCd ftoseteORE L &3j dzj dzedw k6 dztse ' R
h jdegdw 1Isdf d HiEked: LOHOY &0 {tsfdj HEs
Mislstedd3 desor | MeawirLd BjyHE ftoshmistcOdzmlise (
dzj dzdz" J i totsfirig @ ) Hztds ezjrdPdBO C Is j ted Mis d ¢ O d3d W
BOteh tczlsO dLtsBWOY J ded W-190,198) ¥ ddsd 111 1} [
2.4.2. [BHjd Eckzsotsets HodYJ
t OmMmdsslstedds fsdzsy jdedj L OwHBSar n §OC
dL &BOls ot g f) 2 3AR)C

A WA
///////

————————————
/////
——————————————

; ()

(@)
St}
S(¢ >

R (1!
R (t)

N(X,Y,Z)

tdmMzdeé) j sy Istedyd M OwW  d dzdz¥ MlsteOydvw Ekacd
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l sazsy dd3, Ukt $HNEBEOHOEES i) dsegd
yj dalsted uj MS d X, %Es e shafeks d L deds? fdhlsj d
f OtcOdzdzj dz' dzr Mistslsoeoxdg g iy Ry a3 ¢ sy Wdsdsdas@ds |
zOf tc Oo dzjedp ERIABEE) Mstlse j IsMisp=jldzd2B Bec ks tizeize i
m=1, 2M &@lstcduy ItgOB BISOs hdn o twixdddy 1311

l od islistedf yOls j dzo dzfs gzd $zOdfigd] Is Mo lzOH @O
dzd j &5 dzddzed d & dt d €ma OdaPN Is sagéiziz 2 s B)dedod 1dats
&4 dzv ¥ ddi3d MY o llgdudided je JusSiddss tod ud HY.Zkd
9 C @BdmszH' dBsdij dzls o toj d3d dzd yds az0, d o

Yefmls: 1, fesh juh djriQe,, mias)ddisdds otddsjjdsg
sOC st dzOSC s dzj dedw o yd<dzj 1171, dzOnBHWI
OB o GO dy Y das o to jfdi3Yolsd sdzyOdedw  yd-
fsCOLOdts o9 tOBBIsy [193], 11 BCOYplshdzs ¢
9 MmMsdzeyy [.

10 tedimizdzC j 2. 12 o dHdasf sdztsysj ded f3tsyiRy das
Mdmisd i3 ¢ ststcHT OB ' &3tsoirfilplstis k@), y(p),f &, O
@O eOodzj ddy [J1 dSdQ) buOz @R df ez
odums s Mdmlsjedgds IS mRGee(X d2Q(b, (Y - Y.(1).(Z- Z,()F

{udodHdes, uylsts € T dstSdgjdaglepfad dz@j d3g gzd 1 }
ZOf tcOQo dzj dedw 1 Isdm o SCltstetse dL 3§ dgw Isfmw

r(M,p)=ax(M),y(p), f&=r(t+ &

R, (t+ @==&X - X (t+DX),(Y - Ys(t+DX),(Z- Z(t+Dt)& .

lted 1Istsd3 L dOyj ddv 6J syj disdeid ud in@gddz” &
CitBilbtedyd MEsd3 OMY JjSIsy 1Iss L EOYOJIs,
O dL dsjdaj dzdj BteBdIlsOdz desets f sdztsy jdedw s
B2 Eyomks¢ &j Misdasmisd . [ dzv 1 Isscets dz] BE
fiesctcOd3ds ) zafdEzy B dpdd dzsOoydd so¢ d daC
omMd2 w1 ). 1 1?2 Moewrd dH]Bdsedw o' Bt
Hzw BtsHj dzdtetseo Odzgdw bkedztser o 61 f Stfmdzdyyf
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YoOjlmw o WteddOdzdL Oydd f{ tetsc tc Oalpdaly ¢ dsdzliz 5 tc
Mi v a5 d .

{ OMMdBssted 3 Mizls! dMmf sd! L ] ogeve s BYjEHinjs
slsfiklsmisedw Wwodzjdzd2 ¢fpdsOLOe d c¢MHea e Oe
dLtsBtOY jdadWw ©® COYHTMN2 dsdjdzls Mi vy B3¢ d, k1

V)=V, 0): v, 1=V, O, (2.82)
Hisdydz" o' ftsdzdgw Is' MW Hoe O bkMmdzsedw, O dd3j
dzdw Hodyjded¥ 11 9o MbtesCOR &OLtcdy 17 4,
L sd3 -151,299]:

;T<(t) =V, (t) =V, zconsi(x =y =0). (2.83)

Y(©) =V, (1) =0 (x=y=0), (2.84)

¢V V') -ftesHsd dzOY d it ydOw Msflso
(egr) 11 9o xaQly=0{WCtwmtmtegH d dzOIls' yJj dzlstce® Al uw [ €
Hd dzOlsw A0l ()-f tetsHSdzr dz2OW  § st jtoj ydzOw Mts
Nddedw dLEBOY jJddw (8 R) © Al [Cuwu.

[ Ud 9 dHdzts, 0 toyjladty) distatsdgts o 7 f sdzdzj dzd ] bk fMmdztse c
ddzls jtco Odzy fmi vy 8¢ d B jMfjuyudeo OjIls Mmd dzn tets dad
tedy 118 d sbhikzkMmMiseodj MdzOL O Wtsttdddtclkze h j ¢
Csds {sHatSH] , I sMicdL o § iplpdigOdzd ke s Ho d Y |
9 Wiy dd3d 131%1,19529 711 490¢ dz¢ yO¥e Ismpw o { sdziz
Mssilsdatsh j dzad 2 H dzWv (thNs@) SCOCzvE P Sy d 2 iIs dzd d
orna ClJ[, YtsHmMsOdsaCj o {(tdzizyj ddk?2. B4 Hhi
tojnNjdedd sdzzyjdeder = 9" Oy jdzgd?2 BlsdesMmdlsj c

{bazdydj Mmkzhjmiselkzs " dn, dg Istsih deehp i dr:iz
BsdigOIs | gPHE @3 j@th ff @igsA@ddcH  dzZOIs dzes e s §f totsMistc O
dzdw EZCOLOddzr = 9" hj LOadmddsmisi2. 1 YO
9" j Brdz sfdmOdz tcOMMd3OIstcdo O d3" 2 ff SH A SH
Otedstxff o dHO (1. 2) of tststdfHtshyolg@lssdiptfdy) iy fshighs tc O 2
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dzj ctso" d&3d k6 dzOBd dzOC dztsdzO® Mdzd BEC O o C Oy f
sls dzedr o todzd kedztser n MEtttsMmisj?2 dasmdls
Isjtodes HdzvW dzZOyYyOdz' detsects ff jtedsHO dMmMmdzj Hiso C
I' ©OBGIDR7] 1B%] Mk dd ifaizd uj MS 2
Bsdzjj BdRJLSCI) s MMsOelkz d WdL dyuj M 2
hj?2 OBl fOLOR] IstcOd3, O ddB3j dedets, B dzj
fSHASHBMR -BQAStssyeddBs" W stcedzO G H J U3 Rtcv[d dz2Q Ibs
ftos@iglsots. [HdZOCt, o 1Isdr tOBBISOR dOIlsj
Pedzsosets HoadyjddWw s¢ HsMmistetsjdzr d Gt HA
dzdw o IsjtedzddzOr SCo0Olsjtodedsdatse, yYlsts dzdh O,
sOIs™ WdLduyd MEs2 dzOe dztsy czts f) & dz€ o) O dgs flzts G
M Hiezeddid WElSeOB®R) sted yd ME ddd . B8H J dz
dzjj BdzdLSdd ¢ ttOmMmclstej dzdesd3sz dzd 4 f -
BOIsdyj MS sz Of f OtcOlslz, wWodzw jIsfypw d3j IsHsH,
RZOCts, ttd fteddzi dzddz Issdzr €8 € SHdBEz dL
mMzseo Jdzs dzj sBrSHJ BsMIs! jcets HOMz dzgj 2N jgEts

[1982 00 ] . { OmMMBslstedd3 MEzls! fBSHABHO BSd .
ltosHdWW jtojdaydtelzjds 9" 6Oy jdedj (2. 71)
} sdzlz yd d3:
a o 0 0 0 o
86 = 60 20 0 60" 20 o . (2.85)
a o 0 0 0 o

[Mdzse ™ & OW iy O Mot2Mmlseo OF titlsse tsdzOdz
500 fjtcosdd MZOCO] B § tcOdnt 20y Onldad I @G
CoOHEOdEANA WSt Bigdzj yjet Mo jtedy &8 § jto
Msedy M orwOyjdzdj 3 (2. 71).

1 tsdzlz yd ds:
a o a o 0 o
a0 =600 DOOAO 60°"00 o . (2.86)

a o a o O 0
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ltojsBteOLEZjd HOdz) j d ©BHooj o jjdep s dpkdsiae
ftcOots?2 yYyOMmlsd or Oy Jded™w (2.86). ©w LIsts?
© o9dH] fttsdL o jH ddW

A(t) = AP (1) AB(t) , (2.87)
G HB(t)=A"t) AP )AY-BOIsted yo dzOf tcQo dzw s h dn CtsMd
B B4 dels  atwig diZy ddsfOyd® Md Mmoxy sk d&z6 56 4 dedz@zs
dzts?2 MmdMmisj d3"OX*Y*Z'tcH d dzO Is

I smdzy {1 ssets o fsdzdzd 3 IStcOdzmyf sdzd etso O

desets 0" Oy jdedWw (2.87) d HftesHdWW,jtoj dydt
kOl f tdkzydd:

50 " 026 O "6031 0O . (2.88)
1o jHY Blf@xdzpEe)e j Slsdte 1 oh ok o .
Z 2 y
W, (t)
W v/ ™
w, (t) Y
1
/I/I//// l/ ° / VS 0]
RV
=\
r(t) - f:\\N/l W, ( v
rit+zy,) XJ
(t S(t+7,,) >
1At/ Rt J dog"
2 odLdtd @i
N
vidts\| > y
1da3id, O

t Mz dAs8ts tftej Hjdjds Mshvbevo:® " da
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liClasdctf toj HMisPBREAS Y Iso j CIsstc OB Mits diy ds dase2d
Yddedw sé o ddzaj eydOdz' desdz f esfistcOdzmiso j
OXRL Ijtcdd kZcdztsetset HodYjddw dzjlsOlsj dz
istcOdzmiseo j dL o jMmisdes [ 153] , ti qdg 3] alzls? O zOrlsAc
dqoofmowL Odzr EtOodzj dzedj o3 } EOMMtsdzO

f ..

B(t) = B(t) O (t). (2.89)
e 0 - () w(t) o

w=gm) 0 - wm)y. (2.90)

& w, () w(t) 0 H
ltedd3dj dzdo € BOIted ydesdzz kZtcOodzj dzeds ( 2.

i tsdzlz yd d3 a'lﬂBU(t):m“(t)C’BT(t). 1 sHMMisOoade 1 Ists o5 tcO
COjdiBs] HwOots?2 YOMmd EteOodzjdzedw (2. 88)
MftcOo O dZAO®ROEEHWwF fttshis' 7 ftoj SBLOL 59 OC
A ©O® =W (t)+BT(t)C%A(4)(t)éU O (1) @B(t) . (2.91)
[ Odzj § o'  t5dzdechds Slacfstets” jpbafjcta®jodsde =y O fls d
(2.91). [ dv 1ltets MdzOEORQ Mgy QW 7tk j da
LU IST o Ot =w YieWP10°( e OH/ fp)-Zc dzB g OW MC Sist
hjddw 7J ®gdzd, ¢ tdzizudd:
%gsinS(t) - cosS(t) Og

%\(4) (t)g =w (%cosS(t) - sinS(t) 03. (2.92)
g ' g 0 0 og
2oy (EzesinS(t) cosS(t) Og ecosS(t) sinS(t) Og
%) (t)g A (t) = w C'gcosS(t) - sinS(t) OUC§ sinS(t) cosS(t) 0u
& N g o 0 Og g 0 0 1@
& sinS(t)coS(t) + sinS(t)cos(t) - sin® S(t) - cos S(t) 0g
cg coS(t) +sin? S(t) cosS(t) sinS(t) - sinS(t) cosS(t) 0= (2.93)
g 0 0 Of
0 -1 O;:o'
=W Gl 0 O
0 0 0y
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Ldzdetsy d o BHIPALD jf Qo ks yOMmils! or tcOy jdedw (2
0 -1 O? eb,,(t) - b,(t) Og

7

B' )Gy Bl 0 o= Gh,(t) - b(t) off (2.94)
€O 0 0Oy g,(t) - b(t) 0f

R, @OCtsdzjy, bEdidesyde ftcOoelkzr yBfls' {f ¢

dzlz y d d3:

@21 - by O? 6)21b11- bbb, bb,-bib, bb;,- bllbzsg
W Cgozz - b, OHC"B =w Cgllllbzz' bb,, bb,-bjh, bb;- bleZBt‘j' (295)
6323 - b13 OQ @zabll' b13b21 b23b12' blebzz bzsbls' b13b23[§|

] orteOyjddd (2.95) Hdvw bftesh jddw L
Bsfls! . wBcdOMds Mo 2 Misd & diy W isal B-z@dy dz
Qo dz¥ Motj Bz RBJdetstelz Mt L dzOC ©dy uy desdaw |, j fi
L d&z0S s oisd dglz fp, j fycdzd dzj yY ls dzOw .

g4 Eyybssdd 1 ssets ortcOyjddy (2. 95) dzjc

éjzl(t) - by (1) 0{3 éﬁ 0 - by(t)  byy(t) g
g Gooo(t) - by() OBM =w Gbyy®) 0 - by (2.96)
@zs(t) - blS(t) OQ é’bsz(t) b31(t) 0 @I

lted {ltsd Wtttz (2.91) f kyylksd (2

9 dH:

qu (:;‘ 0 - Q) ag,(t) 9
A QRO O+ at) 0 -at)y- (2.97)

B a,(t)  as(t) 0 g
] sHMIsOo d(d@ .HIO/AY] jedzDig € dsusdasijty (2.0 &1 )dzd
) s dzlz y o o3
.
208 & 0 wO® -wOAOF &0 -an®) g

TOG==m® 0 WO od0e e ® 0  -aydg
208 Tn® -m® o0 FmM Ba,w a,m 0 8
c kt

3,08 o
340 AM® 0 o o o . (2.98)

&2
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Vasdesy d 5 oM M&OCO]j & | LwOoak) ded™ ( 2.
fsdsd dzv j a3 o dzy a3 B4 fifflde@sdfd ooty HIED Ynd dAEO teHOdEWdzW
[CBdyOlsj dz dzgts o Bj j o

;41 08 40  w® -w®ga0g élme
QAWLMm%wm 0 wmoamoNniwg+
212(09 Ew(t) -w(@® 0 2%, gaez(t)g

8 0 -ah) a,nga.ma
S OO G 0 -a,M5a 16 (2.99)
Ra, ) a,n) 0 2F@°

] jComiodsticd ydzr | kRteOg dzj &®W .02 dzd o
ZOL 9 Odzdj SCddzj BOIdyYj MS B2 dBSHjdd EZcdatssts
Mesd Sk sfdmr o0t ls MCtstetsMisd dL d3j daj ded v d
flso j dzdets © W StedkOlOR -€ OGO dt§ gfiaDBsgzEhts
dzsfls! ¢. | 1?2 MewrLd tdzd wWodwes sfqpw W Iz da
M2 WkksetOR®BjIstedd SsMBBdyuj MSdr ME Odzj &
[d2Mlsoadlsj dz' dets, tsded Mo®2 ' ¥ Rzl y( t5uz@tz? dzi:
s+ ¢ MCtwisMisd dL dj daj ded ™ dzO fre Opelczty ,» " &[tte
Hjdwe hdn dOftcOo dzj degdv 1 dzj &3 Bak®oH @B Y d Y
Msslse jlsMlsokzs hdj ddg IssySd L j iRgdzs?2 ff o j ton
Opfgslsdets? keodzsots? MEtswMmisd s¢, k6 dzOdd Lk
sOdz dz" i3 § OO stcOBBI § sMiskzy Olsj dz' detsE s H
sjtedMisdS OB Mi ¥y dsydes?2 Of §f QOB dod v & Y ¢
Clsts fsLodV jls &BsH| ddtsholsds ¢ O0d dff sddz 4 O k&
dzr | ByjdSd o dzd VW dzdurO friflsasssips 0 o) Isotg ogdgss ff O
iy sydets? Of f OtcOlskzter dz@ R OwLOSC I tedMmlisd <
dzsflsd, o, dOBBttEls, ttjd j¥0O0 &jMisdsmisd
n9@IkdzO COyjMmlsoats Wstcdi3qtotso Odzdwvw dL tsB WP -
stotsdzdzts?2 i ¥y BCd RBOltedyoOdid 1) 4.
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2.4.3. [BHjd H©jJ2WO ul[] o WsCOd

I smfsd LkjdBNY HOd] ] bktOodajdedjds €2. 9
odMmdsMisj 2, tfdhwg@IPd-o duH j[dueu o 6]
fp Iy irdm . ejhjdedw EZteOodgj dzedw (2.98),- dfma
“ydds 0dz0Odzdlsdyj MSdj Mboslsdatsh j ded™w Hdzw o t
[ 193] . 16MStd S o Isjyjdedi yds dzoyd§1 )
LJ Bdes?2 o jtendesMmisd dzaj dLdgd dgve lsfqw, drn
bydlsr e OwW 1 Ists, HtesHdWW jtojdydtczj dz o tcOy |

1 & dzlz y o o5

x(1)0 &, ()8 &, ()3

%08

%Y(t)o dit)aw 06- — i(t)gcv(t) (2.100)
(

¢

d(t
08 “VEo o Wagno

géEX(t)o S(T)o . aL (t)o
A (06=- 3 - ma;Y(t)ocw(t) (2.101)
?Z(t)g %s(t)o aq_ t)?2

) sHflsOoadd HOdjj (2.100) d (2.101) o
BOtd ydztsj o' Oy jdzdj ©® CttsteHddzOlsdzs? W st

VIO =10 VO + 15 (1) YO - 14 (1) f+ 1 [, (1) F - asy(t) yﬂﬁ%@h(t)

d@®
e 25 W(t);

V() =1, () V() + g () T -, (8 X(E) + ¢ [y () X(®) - a(t) ]+ 30

o0 %Y (2.102)

_d@)
D(t) 1, (t) W(L);

0=1, (1) V(1) + g (H)X(t) - g (D) (1) + w; [, (1) y () - aq,()X(1)] +% 9:(D) -

290 vy wa.

D(t) *
| o' OXZWAAR. 102) foddrlst fdzjHEs " d]
dO=CO+yO+*D@H= ® ® o6 ® ©®o & Q0 ;

@O A OMO & OM O, W) =L, (t)Xs(t)+L )Ys(t)+L, (1) Zs(t).
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40,005 8a (1) X (1) + am(tﬁ (t) +a,(t) %s(t) g
ad,(1) 6= §1z(t)xs<t)+azz<t)v (t>+a32(t)z )
20,(1)2 2., Xs(t) +a, (b)Y (1) +a,,(t) Zs (t) 0 o

l "L dd dL Istej %%;EESJC§E;(¢5 diz f Gandgjsdhvd d3 § ts dzt

cOYyJdzd] o GMsOdz dz | EteOodzj dzdwvw mdMmisy d3r
(2.84), f§tsdzydds:
d(t)

V.= 07 YO- O 0+ Tl m® v+ g a0+

+W§%Uﬂ :g;ﬂﬂ] %Nﬂ:22ﬂ0+f]+%ﬂx WOM
e
LA .
l,(t) D(t) %
50
|
Weasla) () £ J+a) y8x(t)+ag3(t)x(t)8-
_&QEQ
| () D(Y) 9 (). (2.103)

sddzj BOIsdyi MC OV WwsHjdz2 (2.103) sfdh’
Mstesets? WkdS ydsdOd ds?2 Mmewi d ftetsHEsd dat
ZOfwOo v s h ddid SmddzmOid [ 1, swedlkOd
B ujMSs2 MCOd tedzs?2 )i ¥ BSES ton d cz®dsdzo dOU €
MlsteSlsdody i3 R Ow©OCljtedmisdCOdd [Cuu. Cl
(2.103) odkjfMmlsj f kiOodsj dedqw s (2.98),
sB dZOfMisd HI&ZOBI Y] MS 2 WekscwOdBdk) sedd
ddv fi vy GREQwOBE@T Ht Oftcdtodts? tsyj dzC d ¢
WjMS2 ROt tklsds?2 Mi vy BdSd d Mstbet2 WSl
stse CMBdUjMSdn MCOdzjtedzr @ dLSBEOY j dzd 2 .

t OMMdislsted 3 HOdzd § dMYtsdz' L so Odedy MmdMmls
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ftosctcOBRR g jrdzd EOBRO0Y o dz0 Bl (Sl
kO hOw o tejyddi 1 i ¥y RS ddzD Sdieelsj tco Odzj
2.5. [BHjd fsctOBBdsets k6 dsot
dzv fsdzzyj dzedv o tcOBB k6 dso SES HO
Eidzseo dw- (22 883 ) € tslststsdzpzy ists dgy dz'n oz r fy j dzls te
lted LIlstsdg EZylky d§, vyl o vyjddstejxzyal o i tcC
a0 Tmha o p,dO=f,DE)=D°@) . 1 sdzzydd:
T g+ wla.0]

) - wla, O]

Vi & - WY(t)C")‘ +

(2.104)
O=w, (t)F +

D()
o[lsfr]BHO dzj HiEjls, Yt

X () + 8,0 Y s(0) +2,(0) Zs () B+ 1, G, (0). (2.105)

g (1) =- oo (t)

" 0= Do—(t)déau(t) Xs(t)+2,OV(0) + 2,0 2508+ i G- *=  (2.106)

vydlilsr e OW HOdMzj J, yYlsts

Vias _ M, o(t)

sz: w, (t,) = D°¢(t0) , (2.107)
GHE) 05 O 0 O o6 & o, (2.108)
5C sdzyOlsj dz' degs o d3j j oB:

_ 1 .2 1 1 1 ~ .
(1) =- D°() & s(t)+a?2(t)Ys(t)+agz(t)Zs(t)§+M4C%(t)- (2.109)
NS ¢(t0)‘
w, (t) = B,(1) X s(t) +a,,(1) Ya(t) +a,,(t) Zs (t)8+W&3 (t)- "o

D() D(t,)

RL Ibjttedd cdttsmC tsifsts® tedih g didlg datiz jis[C @@
90jls oadzdvdedw dO Ekcodtser j MEtstesMmisd otOh
Il 1?2 Mmewird st &y 0 dzjc®Om A3 waffBs H dav dzv s
Pcdzcosets HodyJdedwY s, Wodzwjlsmw dzjL OadH
s K79, d Wtediddtckzjlsmw ©lsHjdz' dgs © L Oadf(d
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iy B¢ d.

vOCdds BBEOL B8d3, $ddzj &3OIsd yJ MO HAgtfHy J
dd"Y s¢, Bfdmre0j GOW MdMmisj B2 EteOo dzj dzd -
Mddzals j L O ftesctcOBB Zcdzsotsets Hoady jdedw s ¢
sBiJMfJjydoOjls o' f sdzdzj dzdif 2B B4 B o 'ff As ddlz iy e szl ¢
MC Odzj odetsc s (le tisjpacOpdgrdatf W ¢ Gy J Mlso sd3. {260L t6C
CdBf dzj € BSHjdzj?2 ftojHMsOodzw jIs MtsBts?2 (¢
yJ Mmtse fsmstetsjdedw wl [ © HJdZOBIJS] Mmi v d
1 IsOf 2 dmMmdzj Hise Odzed W, Mo W L Odzdztscfiziz LMO dgJOL @HC
BsHjdzj 2 dzddzj 2der = d EZedzser s €1 [ Ctfmd3d uy
hda WEdSydd tSlEide)y jddwy (1. 14)

I3l dr3

1. Atltsftedy igdzOY MistezCIskztcO® [Cuu o ¢ dzs
1M, tOMmMftsdtsy jddzr » © h Onr BOdetsdyz f stew HEC |
sOs hdma o Wy dd3dd otej d3d dzdzts?2 L OH J o> OH HP W
BOtedy0O 171 a yzjlsutidcds®c hshiscdld MHistsigbgtse
1T, Ctbtster j dizjels fjtejCterilsdy s ffjtoo’
JHddW s hdj cjbRibtedui Meédd vyjdstwr §sihdj:
dzj Yy sdetsets teWHO, WwWodzwe lsfpw Wstedzdtelz® h d d3d
MEsdz S tsdiftc Afjds day=fdsjdazls T ot d3d dzad Mmydls' o
Cilssce o BBttbtoat] LOftsd3ddoOsh jj EkEMmlstes?2 M
"stcdzdteso Odzdwv MistetsS dBZOteh tolnls@® BMEtOsly) tesdis cit
JlsfmMw Hoj s dJLtsBteOy jded?2, isqyy dH o
sf jtej O hjj Wttdzdqteso Odzdj dL sBtcOy Jj dad 2 f
desmisd, O dJqLtBtOy JdedV MBIy de = EZyomilsCtse
dzsets GWHO © tjydddy LOBjIsOddw, . Jj. L
B dedzs?2 LOHJt SV sedzOR s &S gzefwso L Ots

2. 1 ftsyjmmj dzOL j Bdzs?2 tSBtcOBBISSd HoL
Btz lsmw tBh OV BHoS] sdshdOwy ¢ Jj sdii Istcd U
dzdv, CtbtsttOw Mtmissdls dL jHJd 7 Mistets ¢,
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9 ftevHE] OMmMf sdzsy J ddw BOIstedy 1714 -2yof
tctso Odzdz" | HOLYdSCOdRd 1314 dzgj yYy sdeséts teWHO
Wstedzdtetseo Odzedw dzO ddzlsj o Odzy Mmi vy &3¢ d, yd o
otsHdIsMw JHJ&ZOVY &iREpetOydy fHshgs@sdr HtsHits
MtetsC fodzsmMr Yy bdesets W HO d3OIstedy 17 &.
C MmMtstslse jIsMisoalkzs h jd&iz twHEz &Olstcdy 1148 Gt
Mddzj 2 © jHddes?2 MtsMisOo dgs?2 MlstesCj dZOteh tok
g dzlslz otcj d3djdzd d oW HECBSO B3 desd3) O3 ff d &
MlstczClskzte] BOWh tckzlsO® dJLsBteOy j ddwy dtsy ds {
B dzOMIs! fdzsmMidrn SCtttcHddzOls Iy ¢ fJted M
WsCOdz! dets? ff dzs € sfls izster iyl YCdstsusde?y G S {dd toyGol
H d&zOIr e itdijlsteduyiMSédres yJj dzstctse HOIyYyds< tse
9 WBCOdz dets?2 f dzsmEtsMmisd [ Cuwu.

3. 1 d&zv d&OIsj ZBOIsdyj igecdg i dzs @ dedzs fydzts 2
Mets?2 MtezClskzter MS 04z dzpdsts tise td © tsdptc CofdjtfiEslebo
dzzs Mo j Bz tHddhistesydts? Wslkstsftody dddzes?2
C ststoH Faladjsdgisdzdz i3 Mo s2 Mlso O3 toj Odz! dets?2 Mmn
ClkO Maj BO dd&zjjls o9dH GHdtMistesydess?2 1) ¢
dzj 2¢ 82, 1 CoadoO& dzg® Isdzg®Is tc f dadpts s C O v
o0dzd] odtlskzOdz dzs?2 dBsHjdzd Wit tedy d3dzts?
[ ST o, LdAdOydlsjd dzts EZftotsh Ojls dzOc dz¥v H datsfyls !
tdo O 3" » sy Mimtse, daj &jdvw fted It
WD OjIsmw, ybts [Cfu BBEZOHOJjJI Mmdzj HEE M d d3g
Yyodls 9 Mjew oadtlskzOdz dzzs MstesC k2, Msmisty
yse dOBdy 1148 dzj yylsdzsegts d Yy lsdzsgts toW
Ud mMésd3 OMf 4 Sisy dd3j ¥ s Ydltston o dpils " sunjdeglsqtal
BOIstedy 118 daj yy sdetsets d yy sdeséts tWHO o
B s L dydsdzedtelze Is Bsdzd delst tCsdyoOddv
yodzd 114 daj yylbsdesets d Yy bsdesegts tWHO dL t
JHddz 7 Witk ORG v &3¢ (.
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4, 1 OLtcOBBIsOdzdzr 2 SCtsd3f dzj ¢ dBZOIsy BOIsd Y
Bzt d BGOSRz Maj 3" tohmistesj dzdw, HAc] 20
sdtelze h dm dkyd?2 d@O ddasj o Odzy Ml vy B¢d d
sktcy [Cuu o Wsttdsy [WCHlsus cdc Oal3dyy dsdeiddade' ™t d -
Wstcdidteso Odzdv BOteh tezlsO® ME Odzj edzse 5 L BB t
dz2" &3 ©® HO9 O wWHO o WCOd des?2 f dzsMmC tsfilsd
d3d dedets?2 L OHJtySCd d dzOSC 5§ dzj ded W IadEfte)'dHEsipO da
stce OdEd'L AP B dzj S MO o Cdzt yojls o MmMigew yYJlsr
22O MdMmlsj i3 WstcdiOlstse, CtlststcOv B j M J yd:
CststoH dala®sdigjsdzdz =, G Jjtsd3d stedyd MSdr d € ddzj
BJtelkze h jesmwy BOh tklsO (i ©®8 H@NMjsdzdits. dh j t€:
ot BJ dede" = BBHJ dzj 2 -6 OWBSEEO s MU WHEEBEEY
s h JB8ftcjHjdzdls' JdzcMmMCd] SCttoHddzOIlsr Istsyy !
hdes d&kzyd?2 o WesCOd ds?2 f(asméitmisd [Cuwu
MstesS dL SBuicOyN Qdfdstaly HC S d3 desd3j ttOd3 j G 15
sBtcOlsdzzy L OHOyYykz. l1ted {1 Istsdgz 8 COyjMmlsoj
CodzmlstczCIsdodz | R~ OtOCIsjtedmisdSd [Cuwu.

5. I stcOv ctokffO tno0lsm 90jls 6 sd3j Iste
sBteOIlsdzz Mmnr j BBz i tdchiidsg) t€ tdsjddedzs N figfebw Ldflzdfy j 2- o
sBh d2 L Jjdgdets? { dzdzdf s H € ,-L £ dgae® Vv 2 {f t5 e jd3dsisc
¢ctsBNh d2 L j dzdztsi?j dzciory f ke Hie o deyfg slzls e d uJ MC s
e ts f toshiptd Gdeifi©ds@ - d ¢ ts Bih dfdd s datsdeadaq { -
Msdgé ¥ j-tedzdea)f Misffaz. jeit d ¢ te j Woigdneljfdeysdp § W
COlbtseteOW dyuj MSsets CtstoH d dzZOdztse s ff totsfylst
o ydmdzj dedj eitHjLduyjmMédas SCttoH ddzOIls Ists
dzz yfifes g desmils! ¥ tsBh j ¢t L{js3das@rsO dzdizdal {f fdzt
HgdzOBOB JvYy f(itedmiudddy M, isd6dsdi " dt
B d dbjtwOydtdzdz § fjtejatSHT Bl GJBHJLC
Msd BeBh jets L jdRdsets 1 dzdd{fhisgte OWd &OIg@d3 cde
fso jtorndztsmisd, B M JydooOw Ekyvyils ftejorhjoc
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o jtorndesmis: ¥ tsBh jes L JRscts | dzdzdf fsFH O
BOMf dzdddd odL depboOdEE" 2, fwisr 2 d hjf
LEs s OdzOdztsc d vedz fij d fiflg jlafFAs HY ststcH d dzOIls L OH C
ftesy Sydd. 1ted {Ibsd BO) BOsdui MEisy 6
MowLCd ftesjChdteks h d7 ezkj\id20Ovwe {lc®ig dsdbslts fiy
JIsmw fEZly @3 Octejcdteso Odzgdw s MOdzdzr = W st

6. vtejls!'w ctekzff O oCdz yoOjls ©® MmjBwW @&
"dd fewvdlkze Mrj Bz §shistesj ddw Mo W iclse Nfdits
L § d3dzts 2\ A flptOfH d ¢ L | dsCiAQidee Ofets o jRie b dptifilplstz’
bW ejtHjLdudmMSdd ddd cjtyjdsedy s dJ
fotsj Cldtolkzs h dn dkyj?2 Mtotlse jlhise j ddes ) o
dHO d L Jjddes?2 f tso | tehflakiyfis?  j Ot t5th)€ dsay® Is3q
hdn dois lShQde desd § zsmSsmisd [Swu. [MEBj
dIsmw dn dbjtOydtdzdz 2 R OOCIsjte, ftsMms tsdz
MstetsS GOt tckzlsO® Mi vy BECd LOadmwils s otcj o,
sftcjHJd ddesfylsd ff sdztsy j ded v Mot Qdf diticks ji€d
Misd JCuvu, MowL OdzdzOW M Isjd3, yYlsts L OtcOdz] .
YJdets dLsBteOY jdadj L OHOdzdzes?2 IstsySd f sHls
HEd cdiftsilsj L.

7. Yjiloy tels 0 dattelrd Jf 1O jodzAng bWy M§dfg d dats o O
shdj HEj2% d kedsetj Hodyjddj MmewrLCd
sjtcoOdzf Mi vy BEd. [JibHtsdtedY ftflstcsj dzd"
COYHBR yYydqSdzy otej dzj dzdzts?2 L OHJJYSEd d dzOC
RO dzj s j tcfodg dzj dzdJ BB lsOd detsets  tsdztsy §
Zzyj 2 Hd)y &0 ftsfidzj Hise Olsj dz! dzets tslsfydzj 3y d o
[ dzv 1 sts@ts 9 COYH'2 dsdj dzls otcj d3j ded Mmi v
Missw dzmiso © MEstetsmisd d dzOf @ jd3 Haf wo Hipld 5t
tedy l118. 1tdkzyjddz 2 o tOBtslsy Ctsdi3f dzj ¢ M
tej2d ¢ w©OLWKOBBIS,] djlstsHtse ftshmistetsj dad W
Cl{ Mttt ®&Oth ttklsO MC Odzj edesets dL SBLOY |
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Isj todz" = H dzWe dff jrtc fiptfisjjSusidnlse jdzdzr = ss 111 o
tcOL toj "N jdedw .

8. 1 0OLtOBBIsOdzdz" 2 Ctsdi3fdzj ¢ BOIj &Z3®J Yy
Gts Hoady jdedw MmeweiL Cd { tots HCdejdQeldzts 8 dfcdRr rdziznySj @
fdMmisj B3O~ lsdzd yOj IsW-o tdzjudyjldids - ¢ 5 Gt HfdglzAeda
Mistc Oz @ tietzts dz' =, JdeW stedsOldode » d € d dzj d
Bdtelzs hdamw dLBtOY jdzd?2 o tJiydd3Os Mmi v &3¢
dzd j &3 L OtcWwHBer 7 § OC ] Istxfoy H o) lmdzw ez ]js?BS] Gpiifc
COyjmMsoats OdzOdzdL © d Mddzlsj L © fesyd Mhse
BtslsCd Somd3sdui MSdr MEOdzj todzr = dL sBtcOY j dac
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3. o1t o1 Jusor ffrrvddridrlsevt J 11 RC
1ofrzodzrMrofeSef cfrvodl JTrrzrcedd
JIRIVURIJI®RORw IV fr148v 1T ¢f vl RY[HS]]
JitorfuvssRefRY[ s 1L st 1 {1 #1RJ

lisBosHd®Bshs! fomstesj ddY L O®Rjh O
Metsets MSOdj edzse s fded BS O 5B EZMdztse dzj dz®,
s S yuj MSs2 MS Odzj-e g eils tzgff: ¥ OB 5t
tjdzd?2 §OLO®RIsteso Mmi v &S d. it BsEER L GEE
Cl[ LOSd yojkmw o st Cdedsds el i dz% O H t
Bkj dzlskz otej dzj ded W stcd3d totso O digfley O ofipislde tsef OB Lt
slso jlMmioadj IjCkhdj L dzOyj dedvs SdTL Qipdizj s
odwn dzjh Ol daptetso Gdeqa§f ygsdze S OYjMmbsaj HJ
o' o dLBjtej ]2 MizjHkjls dMfsd Lo Ol L da
Msj2 so¢, bkcedtss OdEOY0O, Ctojdd d ' MS O
izsor n MEBtesMisj2 HodyjddwY s¢, € tslaldcrdjdz-
sjtcoOdzj fi vy BCd MtejHumlsoOdsd 1 RrR1&. }td B
LOB] hOshdn &sHjdj?2 SJ1[ MeosHdlMmw ¢ Of t
Btstelstsor B dLRjtjded?2 d §sdkyjdds mMeslss jls
Misj2 §O0Oijstess i sdiA § ksls &t p @jndedizs 21 &
Mlsokzéls HjlkOd d& j dMmidzj Hise Oded™ o dzd W dzd W
fsdzd desdiso dz@ S Oy fMlsots § sMmistetsj dedv L Od3yj f
COfQjloy iz Bo dzj dzgdv obtstesets 1 SO O dMmmdz
fsigsj dzd W, MowL Odedz' 2 ) BsSHj zdetse Odzd j &5 d
CGteOdgd3dz" » L dzOyj dzd?2 G 1 [ .

31 jlstsH ffhistesj dzd¥ L OB O h d2 RBSHJ dz

[ jssH ©Cdzs yoOjls o MmjBw MmMdzjHkzshdj Ist
ZOyOdz! dzf = L dzOyj ded?2 T IOf TfpO@dz) tsdztdf ciass ¢ fipdd
Cl[ o bBYCOR - Btltot B dfydE tzp dg &0 v s
LOBjhOshdn dsHjdzj2 S1[. (OmMmMdBskted - izl
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Hsd3 dL 1 sOftse Btsdzj ] f SHtcsB dzfs.

l jteo " 2 [tsOffdzd tetso Odzd j dzO0 YOIdf' dzm& O dzjdze
fpded 3k @Oy Odzj ¢ tetsdL aisriddsif{ R, i, W(t,), M (t,)}
CJjfdzj totse M S s dif todsdtddapdts GSwdgftsdz] dzls o jEds St
(Xe(t), Yalt), Zo (1), Xo (4). Y (1), 2(t,))° 2O  dsts o3 claldoo & tezp dgjj abaf v ]
dets?2 Of f OmEsztezdy g pOWORIL) ¢jtsHjLdmjMmMed
ZOYOdz dzs? IstsySd fdzj HO vyj dzsteOdz dats?2  dzd dz
SBh jEts L j BizsG s 4 ddaftff MtfdsH © O PR B 6 j BH
sO&M d dLejfisd & ¥ & tedsuddnzy[s IsEny, Ielakffrmedd-
dzO Isdh Y dzO YO dz' dzts?2  Is s O] {f fipdzjj He@ dAfsflls d tsB |

Zdf MsdH O, HIeE lizPds A [ f ts o s Bz dzj

A o ® o O o , O kOSy] dOyoOd

dzcEv o 0 oM oM o6 "dOftOs VRN tgls C
Lo(t,) = R~ Rs(lo) (3.1)

Dy’(t)
l o twOyjddd (3.1), €0O0¢ d tOdz " j, o]
Bjlstetse tsL dz2Oy0Ojls, Yl daf y bk dztizV & iy® o Gzts R
sid [Cuu, Me@@ddes h pBySkz Al [Cuu (Gjtsd
{Cud) M € 6epgHE deO SIS § d3d S siasten f @Gy £ ozls 1d
BOMM s¢) d L OHOdgdzkz® dzgOYyOdz' dgzt Istsyckz o
FCOL rda@® jflstscd dzOH dzj ) desls! § OOy stetso € f 5
MtsdHO. 1 tsfdzj 1 Ists@ts dzOR BSH W s

W OSET O O DO & o 9jClksd MEstsMisd Hod
.. . t

H s dz! dzs 2 mtsﬁpts..@gmagq,(ﬁo)\;jcg%mgstmsfnlsq Ho d Y J

LOteWHEso ' A §OCjIlstse (Q D)i Hazd@gOdzl&tf jI  Aslise Y j @

YydHts Mlse jlsMlselze h j2 IssySd L j dddets?2 § so

lted {Ilstsd3 HAzw EyYy lsO ftejorhjddw Itsysd
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AJJO o Ststetej S Isd totlzg fgplzs)dy. Mistslse jIsflse d
9" 60Oy j dad § &3

006 0 o Yo (3.2)
GHYOo r ydfdzy jlsmw yjtejLd ddOqHj fialz § s tc @24 dz
i(2.26). 1tfdj (bt wOMMydls’ at),st)w &
c(t). A o HE pRiv, u(t),m(t,),w(t,)-

{ Oy Is dzOyOdz dz' ra(t) & dists(t )OO @ Sk dz
dzvehdj CoBAskkphYL dHmdeEktaigter d 20 fijow Ldmdg
dzw & h ddsd C toth of telziz ENPIsEORg ksl 5) Mg UpsE @ dzd § &3

a o &
a0 6 o Oa (3.3)
a0 a

fsHiMs®o (&. 3) Wsk@REZE4)Y 2. 6FY Mr 200850 dj O
5OC Y j L szOqijipzd M dzkz y d d3:
a o OETo

a o G& a1 Qe . (3.4)
5o O id Ofid

[ HO MAjHkjls, ykt:

0 Hi@ed o ;10 AoGe—, (3.5)

] sHMlsOoadd HOMZj ] o YWkstedzdkz (2.54),
shdn Csmddkzmtse AJ 1 o ctddzo dymes se?2r O xejd-
dzd (R.59)H dzv i3Odsdcd y'" §f sdzsy d & g Hdpdaify da@i s B3O Is to

a Lox(to) 0 él x Q
53] 0 ae 0]
e Lv(t) 6=- A9t)AD (1) A (L) 2’y 6. (3.6)
&L(t) 2 ° &, 0

UBSEHO M EByybtsd (3.3) ortOyjddy (3. 4
Mo 0), & 0,0 0)BkHjl dd&jls: MdzjHkeh d2 od
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a o 0

0
a o 5 o0 086 o0 YO0 o (3.7)
a o 0

[ftejHjdjdd] @OYUOL dEEHC()E TS @ tzifHe O sz

B34 dzls o @ Jgiffflz@lzsK) J Mls' k6 5 dNPE] Ff kids MdisB)dg@
totso OWafl v dztstc YO Gz: 4§ dzsMC sfilsd tsteB dlIsr .

{ dMkzaase ftejHjdjddt ZzcdkzO tr MsO

lted {lstsds § dzsf$ s MMss B P @ gzds nty) o SAsIRRRP 3
GRORD °dq. QR *lstsyui S [1C, BYtejHjdvshddd
dzzs boySlk btOj Slsttd®s ikt B d&is ty Ot gazde dggp €t
sMeYste lsOdz dzgs?2 M Mmlsj 3 CtssteH d dzOls.

RL bjtsttdd ojShttedts? OdkzejBter [46] Mmd
9 jClu®ENY), dMARsHWhdR dL dzOyodkod mdfMlsj dr
dL o jHJded?2 dn ZzOf eOo dzv i h diin M € 5 Mdfdalz i

AT.o o O Qb o B . (3.8)

1 56 tsfizts Udsfg d W 3 cLjOHQuidfls e d U d M S Kd, YoSZ8,ts to H
(Xs, Ys,Zs) dzOyOdz' dets?2 d fsfdzjHikzsh j2 bsyj$ o
SBh jets L jdRdscets + dzdzd f Metz@ i ©®O o dzw y e dzr ¢ ts g a
BOXPEZORsHWIS o Misle jIsfils®d fnlsidss di dzfi ssicidiiza



121

; (3.9)

]l Wtz dzO~ (3. 9) wscwdez@j dgdd?j:Hlze M dJ

g GEGIT QE "QE- O EBLT O "ag;
& G EBL Q0T "AE- ) 61 O EDIT "AE: (3.10)
g G861 G EDI D 8811 Q- G 461 O EDI O 8T T Qe

100 te@oadzwe hj Coifeziztg) H Jars RO dddmna sH W
C ts dzdzd dzj O tc dztShystaf ofifs Qi ' dgts 2 MdMisj g S ssteH (
dZvehdj Cohmydzistceis@d ds?2 Mdmlsj @i St
dztsh j oz j dzripit®, © o G wwifadeotd @@ mw 4% Btc d3kz dz

O 0D 0Om hissy dzs L Of  MOIs: , yYlsts Wistedgkzdzr H
dzts tc BOUHB v Is fMdzj Hizs W 2 o dH:

0 =i QGOERT® OEMOEDEYO ;

0 = oémOERIT"®™ | AOEMDEYo N (3.11)

6 =AT'®

1Oy Hjdedj ! dzjd3jdestse BOIstedyr Altee@f tc ©
RZOYOd dz' 7w @) dRdzse T 7 MC Setis ST toF i
1 dzj d3j BlOs BE pltfo 3Oty M sdz! L 28 smw Wit te ds
(2.70), O k¢aa)wi) Hc sO%[)H4 9 to(d2 .4 UsOsA .0
Bzdz Hdzv st Hj dzj]ded iz ¢igaisiy ks@o dp'€ ushejsis d s ¢
odHO tjyddise Mmi vy kS, fdmModdy (6w’ o
3.4.4).

| sotets? . (104 s ftescteOd3d3dz’ 7 L dzOyj dzd 2
stsyS On Btlstser n dLdBjtej dd?2 dzO ddalsj oo Odzj

] &20y0dzj, dMatsHY dL HJMS te] Isdztsiiytstd oz to i3
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Jsmw §omdzj Hise Ols§ dz! detsfls! o tcj o3jddzdzs’ ©H sy
- -fsteWHSCEBe " 2 Wwodgjtg EOUOY MY twjydd d Is
Yy et dz0 e jtorndesisd Bh jets L j dddese s 1 dzc
d wommydls’ o O (sdifzI@ELOMMO s ¢

KoHeyHan To4ka
A MapLpyTa CbeMKu
A 7 Tpacca (Bn, Lv)

/ < IJIB

A1—(l
N
< = - HavanoHas ToukKa

MapLpyTa CbeMKU
a(to (Bo, Lo)

~B(to)

t dmMkz8&§ OHOddJ IteOMMm s¢ d Mmi v dsf

l jtco OV teOMMO L OH OY Isfhw ) oh09 dfH jo j dsjyts |
sted uj NSAPRAD CotsteHddOls Istsyj$ fMmdjHO Af 1,
fply 8¢d (Mmdz. . 4. 3. 4. 180 Y Mt & k) iysibpsy
BOh okzls O Mmi v Uz g thlso Iists ta 5 dgy (XE)j ez, 7 ols tsip,
5! jlEissdz' S5 dzOY Chelz0 Y208 ' s O OA [ 1 . 1R ¥ Is &8 d
ssySowd s lsttOmMmj Mi vy BSCd o oltesd toj )
N4 dzdYjQegn s¥VO ATvQ  wHijOL d dskzls i v &3S d. 1 SteW H
s¢ fwwdojHjdz dedyd o ¢. 3. 2.

{ftedHjdidd] OLJ®BzIO @Eicd@dislsts ¢z cit dnl d
ZOf tcQodzjded j d3 dz@ Mjojte d btOjClststedj?2 HBO
p0j® 2 5 yYyOntse sBsfstejddsted yj M2 MdMls
Ststets? twOmf sdtsy jdets dzO L j dgdets?  f 59 j tor dats
CEfMXY dzj ydls o f dzsMS silsd OO tsGas®] dzd tcdi@
SMOZifs dstedOdd ¢ L j cds?2 | ciljasd gesfigplsdls q
LHjfM! d HOdj | velOw @fdyolss ¢ vot)idegsEREzls) 5H G
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steOMMr s¢ BEHJ & dfjsidadzdsQls0 §f tGeotidg dzd j &3 dzO
(bOjChtstedj?2 §oumiklsddSsor i ktsyj<) -0
Blstsd fMize sy y He @OftcOo dzj ded j d&5 2O Mj o j to
) sMStsdr Sk o fjteotsd § tod.ededdpjd & chirsts dsjty"

s¢ d Maziusds AJ )] [145], dBsydts LOfdMmOls:
Vi O V. 0 ..0. (3.12)
Atz dzO Hdzv OMyy KO OL ddiBkzIsO Is#&mMmr
v: 0 =arctg(tgu(t)cos). (3.13)

RL (3. 12) Hifej Hsasjelds,, WwdstisB ' IstcOj CIststcd W
ntsHd d&zO § s bH(t) Omffnigd sfdO to(O dz bH(t) =omgls L HzO0 j dzd J
ter MC Odzedw dzO oMy d3 ddzlsj tco Odzj 1 ftsfrydafSC flzOH- tisdyy
RZOyodz: dz@ = mtEOYF d2zdDtcPd3]j stetsoe d OL dBkzIsO
9dHO t]j> diOYf Hzdze3§ MW o ydimdzj dzdj dn L daC
Btstelstso™ n dL d3j toj dzd 2 ofdigjjmzfdsid dfy tBLtai§)L disvady: h
fpl vy @@ dMmMtstslse jlsisady M ftedoejHjdadets?2 dzdy §
LOMBJ N O hdrn dsHj dzf B HOWwOa s 1 f ¢ tsdzj Yoz
iy ®Cd; o twixd®y M Wd¢MmMdesshOus MlsDls o g
(s?2 HoMmlstetsjdzedw L ORI N O hdrn dBsH] dzj 2 k¢ dz
BOtch telzls©O Mi vy &3¢ d (Md3. . 3. 4.3); o gy dc
Motslse jlsMisadj M &ijbHdSs2 fMmistetsj dzedw L C
Nd B Yohissy ddsets ©ok.24)nO dnl & jdif didsi( MisHO dzc
o Odadhyds. . 3. 4. 5.

ltcd L Issdz 9 COYHBA tjyddsy My &3¢ d Hdzw
dzddzj 2dzr = €1 [ dBsyjls dMmftsd L e Ols! v dzd B
dzsects HodyJddw s¢ (Md3. §. 3.Rdss @f'sds” & j
ydetsdeder « M kzlsdzedStsor 7 MdMmlsj &3 (Mmds. . 3. ¢

viejIsd22.ulsic@f Iszlicdifisyd s dzOdz' dzOW Btec OdzdL O

I sfmstetsjdzdy LOBBINOshdr BshjHER FweEgdw
fz2Ootfif csCMdBOYdd fftesetcOdRRder = L dzOy g dzd 2
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dzdd L OC dzt yOJ sMmwl dzAnggjdaders jh jd® i HT HEM ]
dz" j L dzOw)) Bl ' ELE (ét €1 [ g tfstisys On ftej HMlsOo
HdMSCtedIsder § L dzOyd dedvw Mmslse jlsmisealzes b j23 W
odJMlsdes [ 202], ylbsts 9 1tz Mz yoj M f AL
By dets sYteHj dzdls! , 5O jd3dfsaEtasOude laiEo

O (t)=, ot, 120+, 2 P+..+ Q (3.14)
Colsster | ) L OHOdzdzets?2 Istsydetsflss 8 Of f tesC Md
E(t). lted { ssBIESesBlbPyEntzlsisOCdds SBtcOL &
tcOlstse tsisC dzts dzgzdzt @ ts MDA P dzd 2 dzO y J dzd 2t) W B dz€ €
H Odzdz" n I By CaB: o3 dzd d3O dz! dats 2 B~ jO 0 f sH
00 tmin. 1thétsd ¢ L Oy jidEre £ tsdgditdh dftangdk,
SH&ZOSCBoTr B Hdzvw ofMjr Miost dBOteh gz ds@ CdzL
hjd otjdw Mi vyBEd Bosyds dhHftsd Lo Ols! o
BsHjdzd Hdzw wOMyYy O Isj Ckhdrs L dzOyjded?2 G

Lydlsr o Ow dJL dztsy jdadetsj, L Od3j h O hdj dBsH
tcse Mivyd&B3C d BEZHEI dqd3jIs! MmMdzjHEkzehd2 odH:

(I.) ‘o 1) H H
AR , , 1) D E (3.15)
A
(I)Z 1 1 1
o , D D 8 (3.16)
(I)Z
* X, (a a a otON
8215 & x x© 25%8
& O 4 ~ 1.,
& 6= x” x” 3 ‘\Jcﬁ 2 (3.17)
9_ 0 1 2 u %o} .
M2 g0’ X7 X7 3y A
S * ~ Y X X X é 0
aw 1o ew” w” w” 2o 8
&’ 2 _é ) v) U.ad' o
a O0=gn” w3 E8 (3.18)
* A, (2) (2) (2) ¥
w02 gn” w? w3 iE,8
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aau g ey’ &’ &’3g
6@12 (t)O e (12) ailZ) a‘;z’B u
2,103 <13> a* a§13)3u 5
=,/ (09 easm £ a3 B
%2 (t) 22) aizz) (22)3 U% O
t 0 (23) (23 (23)3
@za() eao a?w a?w 40 (3.19
2 (Dg & a™ a3 U ¢
B0 @ a” a¥3y
ga33 ()2 86033) a®? a3 |

]l sHMMlsOo dzv W HOdzj j { 5dzlziyj3dzde'9)) oo & @igSdg
Lo dMd d&3tsilsd Hdzw ejtsdjibtedujmMéda d € ddajc
FPedzso ' | f OtcOBRjs®L 2 oy &3S d Is (| figdsfn @0 (3 § € &
Mlsets 1 Isdm d&BHJ dzj 2, fsLotsdzwes h jj or ydm
1O ted d3j o6, YHMSOodwvw or cOyjdedj (3. 18)
mMddzmtse [ 1, O foodkzyjdder 2 tjLEzd SOOI 9 d3]
(2.19), (920820d]j osifEdEylstedyj MSkzy BsH j d
5B M d3 BBdets? 4 dzdzef fsftizpdals Mdzj Hize P 2 odH 1

X, =X (1) +D, ()@, (1);

Y, =Ys () +D, () A, (t); (3.20)

Z, =Z, (t)+D, () A, ().

] ortOyjdedd (3. 20) {1 tcddagvis.r mMdzj Hize h d

; L) o 808 4 Q,®® 84l )

Q
EL0 U= A0d 067 @ e, me 0 R0 s (2
@ L, (t) u Fm2 . (t)qz(t)qg(t)Sa?(t) 0
D, (t) =- b b2a ne (3.22)

o, éL* 2 N 2 L 7 «2 «2 «2
GHja =& (t) +2 v (), (t) coXs @ +2YS ® , Zs 2(t)
6 & b u Q b,

-1;
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- (1o N (I ER M Ie A I M (o A (3]
b:Z% (1) (;ZLY() O ()Iocz ()B'

l sdzlzyd dedz’ § o' WOBJ &RY HDAR Q) oY todisdh
@i sfcdowL ¢d MEOdzj tedzr » dLESBGOY Jded2,
dzj 2 LOHOsBHY] DOESBOOMMBsstedds HOdzj j d3j |
Bisls Odzdz’ A tsdgjslstsy dedw L Odzj P O h d 7 B8 4§ i1z P |
tcOL dzd ydz' = toj q ddi3se Mmidejdsesdr. 5 HI dtalgfs iy lsls s dfy diazEbk
OB stese sBdls s¢ 11 M OMY sdzsy § ded § d3
ter 2 dd3j j smw At .

3. 2. dJUTHstetsj dzedw L O3 h O h dr dBsH ] dz
S Odzj edesets Mded BECO 5 + dzj Bj dzgls Oz ¢

10 9jtBOdz dzgs® InNdEms djsSd2dO0OAdd § OOd3] Is
tcOMf sdzsy jded j B3 Isj Mistseatsets EZyomlsC O d3j Mmis dzt
LOHOYO ftosCdzOHSCd bttOmMMmr sé¢ o L OH Q&S G
Sftcj Hydzj dzdj IsOCdnm L dzOyj dzd?2 1 dzj d3j dzlBtdn- S
fiudoOsls ftesntsyHjdd] wsE@ii) dzg o MY BiOsERY
szter yYjtjL LOHOdzdzz® Isteiz@lf 3L agdes DIst 5o )k
ZOR SHJIsMW dzO ¢ ik diss detisXzdAipt? dzdsjicg ditts j , H dzW
[ 142], L doytsd i ofpis i dBH@ uinfigg B 2z) 2] (Qdats d3C
OQtec zdzj dzls Q) PL QY Is!doLAlrs y | dadzl] § fOts figlg ts s H dz
LORI h O h drn dsH] dzj 24 dizdizi Rl & Sl tf elaff ltsts o €
Yyojtls o Mmjsw MmdjHEsY ) HptdddOof &ZOZ dzq P :
tesoMCts?2 stwBdls™ 50, sBjMfjydeo O hdrd f tot
o Cdzt yjdedw Ml vy diisydets?2 O §f OtcOlskzter yJjtejL L
o UdMdzj ded § Y totsdett Busikazzf 2 L @@ BPdzd d fls d dzdzt
LOY LHAtSGt St JajddH Odedz’ | Bsokp thislstso tog di3g d
dzd?2 d2O0 ddelsjtco Odzj Mmi vy B3¢ d d §jtejotsH L dzO-
Gityjdlstcdyi MSdy SotsteHddzOlsr d Ms@istOe =5 -
Md BOY g tcOBRBd3dz" = L dz2Oyd dzd2 CtsisteH d dzOIls d
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10 tHjtco sditcts sOdftgH d G ¥ toc tLotktddec j d - SH dzr -
{R,,i, W M (t)} steBdIsOdz! dgsets HoadydJdedWw, dLojJj
B d3j dzls ol jodsfdac Hj dzdW ddB { CoOBLO 1 J dgdzd
sdtecso Cz BEZHjd dzZOL " 9 0Ols! toj CtsdWdekzteOydj
WdekzteOydw ftesoatsHdlsmw k@lkddglistsm @ usts dg,y Ol
Mistd O z3IBEE L OH Odzdg Ldglfu jemjSthdsd  CBs,t5 o H dizis@Ey @isc

Zia Z

E

A U

> Yq

Su i L g X
Qe
Xq

tdMkzaEss ooz sdl JfREOgGIficss B
o Cdzs Yyj dedwv Ml v disydets?2 Of f OtcOlskzter dzj y OdzO

[ dzv {1 stsets dgj SBRtsH S [ 203 |W az@RBfH B O
Gts kL dzO steBdIst s ¢, d ddytshiofdastashy st @ © § & th joi:
s’ R L0 dedv ¢ j sHBj L] REDOBORE & (S HaP&S
Listsls dssc3j dzls o Bt defr o fnls B € r dgF wzls tsely dzdf tol
tcOodzr f LOHOdMzdS?2 Istsydtshls! B, LEL @GHQ dzdfyd Ml
Isj Misgtso iz YyOMIsC O dzO@ B jWESIB # dzdzt)dy W L d@dizfiAfs fosts
2 Mdhs] @21 &gy BPddY L OHOYd tOMndsts
6 sdz'Sted\§, 0 € 5lsACESRWN W o dzv j sw  f oW dSLEd O
SW, s JisOs Ismw  dz0 yj dzlsteOdz' dz" j Az eftl, , deQ@o dz
Gty dlstcdyj M Ow hduslsO §sHMfkzlsdd S tso 52
{bME HO Mdzj 8@g pbu dzifbs MPLBMSY Fdgd VY USGHO ¢
slso jlsmMisoedj Mts Mets2MmMlso OB oW BIckzc sdz! dafs ¢
fdhdd3 mdzj nize M dj Mmstsisdatsh j dad W :
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siny, =S¢ (3.23)
Sini
WL, ,=DL; =arctg(tgu. cos ). (3.24)

vydlsr e Ow | Yylsts ¢ty dzstcedyyj mMcoOwv d ¢
fsojtrndesmisd MowL Odzr dLojMmlsder €3 9 MW J ted
tgn, =(L-e)tgB, cpd CMyjdastedmdlsjls ©Bh j GMSSL j &
84, WHBHBRWBO ftoddizjls Mmdzj Hize h d2 o dH:

. 2 ~
Ug =arcsin‘|esm[amtgq'_e¢ AL BE]H. (3.25)
i Sini y

1 smStsdzy Sk MY 0o j Hnze(ly 5 DLiSis(Ishighsd iy ey ¢
M Eyylssds 9" 6Oy jdedWw (3. 24) ¢ tsdzzyd ds:

W, =L, ,- arctg(tgu,cosi) +S,. (3.26)

1 2Oy ded § Deyted ddgidech - SH J B3BJS,, H dz¥ s fe®nay de
dLojMisdets? o dgiBJ Mdets?2 BB~ Oded S 4 [ 157] Wt

bt =M - M; (3.27)

L
CHM.-dLo jMisds] & kfdse dv k0 kOEOdGdd € szd ug
o Ols SNEE|, - dZO2 H j dgetsj 5 Wstedlkzdzj (3.23) L
Z0 " dessHs, -Mtej Hd" Y kcdse OF MCstesmis: d dz

) ZOydngamf jor 6Oy jdedd (3.27) SftejHjdvW s

N =m IROF?, (3.28)

G H g =3986006° 103 /fif- G 8O0 d Is Oy d 5 dzdzO[Rs (O -toffry. lsotsj whptisda@ry |

Emdzso dw d3 L OH Oydo j WdOmig Ozdgsl ¢ te©Ote lfdzte 52 SteB
1 5 dzO2? Hj dzdzts 3o, © @AM didef™® 0 O A3 d M S B34
S =S +(L - D) +w Dy, (3.29)

G Hiy =7292r10°( 1/ I§ dztso OV MECstesMmis! owOM jdadw

S, = 6y @Higl3 . 550 j. €236555M j.3¢d, d - yd Mdzts MizlstsC, 1itftahhdj
2000, Wwdzo. 1, HEts GcteddzodquméEts?  sdzdzsyd tec
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l sfqdzj 1 btsets 5 Wttdzdj (3. 2v%,) dtdgldd
o toj o3 dzq o C dzé UJ gedsy/iw +3[ CuumMC stetej Clsdtotso Od;
ftetsatsyHjddw s¢ 0=t -Dlds i @ONj dafd 1 dzj d3j dalst

steBdlk {Rs, i, We, M ()}, O kOSCY] St®ftdydls’ o
o ddzj tyd Odz' dzts 2 MdMmisj B3j SEEYD JazOls dz0 ¢

X< (t) = RS (t)(cosM (t) cosW-sin M (t) sinWcos);
Y¢ (t) = RE (t)(cosM (t) sinW+sinM (t) cosWcos) ;
Z: (t) =R (t)sinM (t) sini ;
)ﬂ(s (t)= Rg(t)nul[- cosWsin M (t) - sinWcosM (t) cos ];
Z(t) =R (t)n, | (- sinWsinM (t) +cosWcosM (t) cos |;
Z< (t) =R’ (), cosM (t) sini.
lsdzz Y4 dede’ j Mstp@ @y dzfw h dr o j CIsstcO Mmtsfls
ddej tyd Odz! dzts? o ctddzoadymékze MmMdMmisj iz ¢ st

(3.30)

—> —s——> —> —> (D:

—) —) —)
<=

eX (D)o ex: (Do eX (D (e & Yo

. e=[ s ] gv (t>3:g\?§<t) 3:[ s(t) ]CZW (t)gw EX,M§ (331

6Z. () 62 (g (DY g2y & 0
é’cosS(t) sin$(t) Og

[S(t)]:g- sinS(t) coss(t) 03. (3.32)
g O 0 1

1l sz yjdzde' | o jLbd O] tojCtdidebkto
Cifdzi esomME B2 {R,i, W.,,M(()}sB My jyde O0sls MM
CitHjLdUiMSde CttsteHddzOls 1 tsH md bl dep Sy edss|
iy dsydets?2 Of f OtcOlslzter M cjtHjLdyUJm&® dzd
IsJ Mistso tsd3 EyoOmlsCj L jddets?2 o jton detsflsd.

1L O 9 lststctsidgzVt laig¥tfHj] dzd tctso Oded W tsteB d Is Odz! dz
fjtej isHO sl SHdds?2 ktyS dtbketstls st fdj dadd
s dzdzffdits totsdadz” s Ctozetsor &3 tstwBdlsOds B LEH
L dzj d3j dzlstse o jClktste® MmisswddY sé¢, d&zO2H
Ldzj B3 destse € j f dzj@etsq 3§ dedzts s tadod@ JiistEifscosz i)
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9jCBSsfs, L dzOYjdedj HBzetsH! a0 F g wadsj ¢t s
(3.26), dreojmlsdesy sy ptzd § ¢ & d &zO dz@@ & (zHz
(3.25) LdOyJ dzd jo (s r=dgj 2 OdztsBOdzd

1 s5dzOG OV ,h=Q s Y GO, H d] oL tgO U ftoflzdffdo S o] -
Hjdzjdg dzgO ff jtcotsdy 1 IsOfj, MrnjBO tOMyYYy O
Hdzw Ctwkzetseo'" n teBdls ss 11) MosHdIlsmw [ 2
dL B3j ehi-uaR: L dzOUj dzd 2 Mt W) 2 § Gzt ds@askdizj

M (th+1) =M (th) +n, [(th+1 - th) 1 (333)
dMmisd dzdzse s L oY izt 6ts W & te gtizgzdzd
S(t h+1) = S(t h) A . qth+1 - th) J (334)

dsmisOo dzbsoh D RO O hd 6 Vo o 0 Y9 j S Istste® TMisy
s¢o cGddee qums 52 MAfipls jvdgjic dIzEiEFIY RO IS 0)

1 0 b]ls fiasdie@ifBRI Nd BOYqd™ ftesc O
stoH d dzOls d M¢ e & fiddhjlsitc @sdaiiztyPefs of £ dzj 2 dzd dzj 2 «
odHO (316150 ted Mz d&d.08x5 f3tc jdH MisOo dzj dz" tsSIsH J C
nOtcOCIsjtedL ze hdj MmMkh jmMlsets f sdkzEyOj 3" = toj

5,500,000 1

5,000,000 |
4,750,000 {

4,500,000 {

]

4,250,000 -

4,000,000 {

KoopguHata KA,

3,750,000 {

3,000,000 {

2,750,000 |
pe—e-oo-—o-o

2,500,000 |

0o 25 50 75 0.0 125 150 175 200 225 250 275 300 325 350 IS5 400
Bpemsa, cek

t Mzl tecsctcOBBd | L dzOYJ dzdvw S tssts
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5.000 ‘€:
4,500
4,000
3,500
3.000
2,500
2.000
1.500
1,000

500

-500

CropocTi KA, micek
o

-1,000

-1,500

-2,000

-2,500

-3,000

-3.500

-4,000

-4,500

-5,000 |
0.0 25 50 75 00 125 150 175 200 225 250 275 300 325 350 375 400
Epema, cek

tdmMzdBT csctcOddzde” § L dz2OyJd dedwv MG ste
tdLizd sOIsr dMmMmdzj Hiso Oded W o dzd v d@ftwyf tdrpdsS -
M BOLGEEctcOdzd3dz” = L dzOyj dzd 2 € FtsipH &) z0 B dzgf dzf
otc OL H4j dzj
3.3. dGgdetsj dzdW L Oy " O did 2dps w § dzj 3
MCOdzj odetsets Mdzd BEC O 5 dOo e Oyd sdz
t OL tc OB iy OOy Mistcts j dzdwv L Odzj P O h d = B+
fs dz0odcOydtsdeds’ a3 HOdzdzr &3 dmMC dze yoOjls dzj ts
tOMf esMisteOdzj ded™ d U4 Y 4 dAfd ¢ O 5ilsd - alA
HEze hdj yjbrty 1IsO0f O:
sftcjHjdzjdd] M fdksh! s dLejMmlsder = d3sH
hy dgdgse s Hodyjdedw s¢ G jitsyjdlstcdyj mMcdn ¢
HodY Jddwvwy MfklsddtO 11) 9 L OH Odzdz" jo OuiLIs |
i vy &¢d;
o' BBl O L OHOdzdzz® HOIsk d otej d@gv Ml
ydodadzr « Mfklkddtise, OMYY Il dr 6Jjtsyj dzlstec
HES s¢ 111 © by¢oOr BBwKlstsear a dL d3j toj dad 2
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or ydmdzj dedd c¢jtsyd dzelstedy MSdma S BteH d dzO
tej dzd?2 5 L d&zOyj dedvw s HERE! detsfilsj 2 tsls dzd - +

Of ftesC Md BOYds f sdzzyj dedd f SfirisQoisjdadd?j ¢

LOd3J N OBt Fdzj 2 dzddzj 2dzr = G 1 [ .

t OmMmdsslsteddz Mizls! tcOBHsOR| gIs G dedetsds B digsls 6

10 fitcotfdgtsidls ®@fspdlsmw twOmyy s Msmils O dzw
110 6 OO hd o hd 0 hdV o hd 0 Yo Ists?2 Y j G mdzj H IS¢
fstcWHGCj, COC d&O olstesdy 1 IsO0fj i dfMmOdzadsts
hdr BSHidzi?2 dddj2dk =~ 1 6 1 dj f3j dzlsOd3

1O obttetd3fislsidf jj smw or BtsteC O d&d dzd &30 dz
tcsoCd M ElddCPRSazORmthk ) &- My dz2O0 dJdzlsj oo Oc
BdzdLS¢ts € s¢ r71). 1Bt O ftesdLotsHdlsmw
HdJdzOIls d orfr Misls tsteBdls, MtsHjtey O drMmMw 8 BC
esCRBz CStezeclkz ftsdz L so Ols jJGBRF?2 Wiz dfStoysdois dpdfiGit
hOeO. 10 fijtcoatsds h O] MtcOodzedo Ot Ismw L dzO~
d sGpPSd tslsBdtOs Isfmw Istsdzr S5 Isj s¢ dqL § tsmdz
dets?2 yYjlbo jtelsd L jdgdes? fsdzemW jter M sé& 171
Medr CtteH d dzOlfs Isds B dcOMAERSHES tagdnjsizy ¢ Isfyw  d
Wifmedi ¢ oib®wgebdn §sdsh s duejflsd A
hy dagdetsets ddzd dzj o sL dzglzh v dedetsets Hody j dzdWw s ¢
Hy dzv e Isfqw ¢ jyd delstedyd MSdy SCttsteH ddzOIsr s
L dz0yj ded W HOd detsfyledgddm Hts s¢ 1. [ ddzd d
ydmazse gy O o tsBtcOBG&HASKE Qo dgif z1g fdd C ts% 3.

1.0 btjls! jfds 1dEOQYHj] dzdz’ d3 L dzOyj dedW ds G § 5
M zls dgPSc oH Odz! detsilsj?2 sIs dzgdrs HEtS s 111 o
ddzls j o Odzj mi vy &3¢ ftesdL o sH dIsmw tc Oy
®omommosd 117

t OfmMyy s ejtsyjddstedyj mMeédrms SCttstcHddzOls s ¢
Mdzj Hize h j2 Mo j Bs2:
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@,0,0F ph)OCY),iI © & o6 hdo o sQ mhE . (3.35)

ABtedszdzr Hdzv e ydmdzi dzd 22062878 Is fdzj H Iz

&Xs(t)g )

as(t) 6= 5 4C(X Y% 2] ¢ (1, R)]. (3.36)

Z(t,) 2

] or tcOy j dzd d (3.36) ftoddaw Ist fn

L =(XH?+ (D +(Z29. (3.37)

R?=(Xs(ty) - X +(Yot) - YF +(zot) - z2F . (3.38)
X% X® Y E- Y2 Z® 7

C(xiOIz;YidZs Zidz) = gxf" XA?Z dez' Y4dz Zgz' Z?ld. (3.39)

&Xs5- X35 YR Y,E Z5- 73

er-r,- RR+Ri@
D(r.R)=g&,- I, - RE+RZ, (3.40)
§:- - R+RY
10 yilbbey tehsed U asOH f s M d &38 Y dadz" BOsudgixzd
€J 5y dels telug ik fRBPEMIsth s Odgf ) Odissgd dzj 2 € st
s odH] o©"twOyjdd?2 (3.15) d fistetsj dzd J
(3.16) Yy d HgWW jtoj dzydleso Odzgd™ 5 otey C
34f jseHff8fflstesj dzd¥ L Oj " @ T SdBEH j[ dzj
lgHjd LH M d HOdZ] ] ©OL dzd yOls! Mmdztse
fjteor &3 tslsdzaj My &3 iy dd3" M dL gj dveh ddmw o
WS Mdise Odede” &3 tcOS Iz to ftaly i o dfs dls O a0 sods
dzd 4 3.
341 B0 d2 f sBEHSHEEE woc-kesr = SJ1 [ MS Odzj todz
1 OHOYO diBHj dzdteso OdzdV ftesetcOdRAZdzr = L dz
BOteh tokzlsO fi ¥y 3¢ d fkh jMmlse j dedegs 5B dzj ¢ YOO
S dlsr dzj dBBYJls dqLdjdls! MY o sy Mg
Oielsddz® oL ddcOjls fted tjhjddd LOHOYd
cdzOo | f SCoOLDdR,BOESHE) ¥ &S d M £ PUj HBBBH B
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tclzj Bse s BOLh ckzlsO dJL sBEO g fddd @ hoj 2y dy i
Ptotso dz¥ MBOLO o stphy fdzzy J RV Mgl § § gedp' S
f OOz stetso kZedzsotsédts HodyjdedWw s¢ M  Ots(
[Cuoe. 1 dzv dkzyjddy o MsCtsC Oy Mise j dzdats
~nSHduBE MY j yudlsy dzO ddzlsj tco Odzy Ml vy &3¢ d Mmd dz
Clltso atfnj d@3 MistetsC O3 d3OIstedy 17 &, ftcj HiSIs®
EyomkStses Wotcdddtokzes h jesmMw dLsBteOy jddw {1
dzsdz. 1 1 Ists?2 MmMewrd, COC B" dzs fCOL Odets o
Medr MCOdzj tcdzr = dL 5B tc Oy e 2 O i tfcjsCdiy s o6 j dajdis
IsT 9 Ols! { tots s @Mlsamiisde’y HzdzetsC d dzj BOIsdud MEdd d
tcedMmisdSd dB@sHjdzdtelzj &3" = dLBtOY jdd2, SCOyy
(283)i(2.84) BlmkzlsmMlsodw MHeadeO dLBBKOY j &
CsmM&dd kMmdzsedw ) IstsySd Ltwjdedw Isj stedd W
slsmMizlsmMlsodw HjWBteddOydd vl [, ColsteOw o
ssyd & L J @Bdes?2  ts9 | to FHAESIy OO odzORdECHAjIs fijw) 19 |
o Odzgd W dzOff tcOo dzj (e[ E&EECL Isd Issys d
v (p.M)

A jdiste) josiy
tdmMiz8BT i sk stedw [ 1 o yd&dzj 1)

) Efls: odelskzOd dzOW IsteOMMO Hody j dzdv L
ftesntHdls M) H BledakcR0 L MistesS  dpeVy e disys 2} 1)
MstesCd, O-ditcjBBopBRN. Y] o dHdets, ylsts j fmdzd
111 11 ¢ J syj dzls toe d W Yn&lsdisj uNCdp SRz § dz@ s b | to - dzt
sfyls@o Ols! fMw §shistsw dzdzr B, Ists BOGSNOo tzf 61 ¢
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Hygdzwehdj dOfteOQodzjdedy [ 1, HBdzydz dL 3 dz
dzdL 28 h jdsz EZMi@Bo 4 ) ( 2L F)"™ o OV dJL dztsy j dzdat
Fedzse" 2 CIl [ Hdw [Cud ftod LOHOdzdE = 1§ OtcC
d Stdzgj ydzOvw IstsySd dzasdd Qg lXldsEs o displ taipdQaiifov
HdIlsmw [ 199] ¢C LOHOVY] VWVsttdddteseo Odedw I[sO¢C
sOdze PY 00, Ctdj dz®, ' MC.Oddwd 1 dzj BAdzlstso
A 0 8Q pitfv BOIsted yr dzOf teO@o dzw s h g7 ¢ ts ) dodzlzjf ts
Cl [ Mt BOwh teizlsO T Y &S d M tetsckfddge I fyldnes jisc
Mlsj 3y SCSttsteHddzOls, ftod Ctlstster o dzO o fiyydgz d
dzts?2 MlstckzCIskzter B M j ydo O Is(Mr. &4 )Y .5 daddg dflzd
Yyd Hizte' WstofiREscOddsdz - L dzOyj dzd?2 ke dztsor
Ml yd&BCd LOadMmwils tsls 9" BtcOdzdetsets toj y d RO i
cOBlkSd RBjltsHtse fsMistesjdd? LORBjNN Os h 1
6 X dBO.

I 8k MmevwiL d tOMMdsisy dsdy lste®dz iz " dgjn IO EPEIHT
dzj 2 kZeodzser o CIl [ o Ity s Ghdtseodzr » d SH dzt
sster d@3, COC Br dzs f sCOL Odes or h j, tslsdesMm(
(5 dzOyOoOdzr des?2 d Ctdgj ydes?2 Ibtsysj RBOh tolzl
L OHOdzdzts?2 Iste O] Chigicvedf Y d )BZO tef) totztis Pls s W dzdz" d3 tc C
sksySj dBOthtokzlsO Mmi vy B d) d M IsOdzc Oy dzr d3 |
dzts?2 IbtsyS,j slsmdzydeOj itcets EZyoOmlsC O L j d3dzt

3.4.2. tdxdd3 i dLigjdveEh Y OL

Il 13 tejyddzy Somddd yj MEs2 M Odzj tc dzts 2
dsj] COyjMmbots Wstedzkqtokzj ddse s GOt tckzls©O® dL
(et i dBO Ml v BEdj fsdeyy dzt §j BH L d By i) d
(Bs, L) Ibtsyj S dzOyodo J Sds@zy®d @B jg s ey dd
L dzOyg dz@ @ @jfjtedy §tsMmisOo dzj dzdzs?2 L OH O
Y MEs2 dBHjdz' 8 Htej2WO wl [, tfdhm o 0j d3s?

razv wsBdmMfjudddy GOCMHd@EOd dsets §Oyd
Oy j dzd¥ sz 8B f sz ydls' Istejls' j HE{ tsdddls)
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t M@K sHj Zdictseo Odzdj kZedztser 7 €
o tiNddd M dL djdweshddsimw OLddkz
Clsts kZtwOodsj dedj ftsdzzydds L fdzj HizE h jats
— T W T[FDO TU. (3_41)

Clsts kidtsod,j IstcjBlmjsly yjydae’ [ &P uo oW
fjtejdjhOddm:' bkod ¢t s Mosdd MistsS O,
dzd d3ts 5 ofMmj 2 ,HARAWIOCdR] dzjsThisd HisB O dzV j Is Y
BsHj d&zd o yYOfmisd d3d ded BdL Quaf dgO sGE Asilzj dzP B 1
sls kEfdzsoadw (2.83). ltsHdWW,jtejdydqiekzj &
stcHd gPlsf sHMlsOaddz o tsdzzyj dedetsj o' Oy j dac
tcOLdd3 o Wio dats[ds HosBHOjo d 5 1 Ists kZtcOo dzj dad j €

I dtej ftsdzydds:

»wm—lfééaﬂwwm+%ﬁW40ﬂ&mZ¢m+w@ao

(1) = 55 (t) — L& () Xs(t) + (D) Ys() + a31(t)Zs(t)o+ W @i (t) - Vi

w (1) = mﬂ%&aﬁcawamoﬁﬁwaaoiﬁ@+m3%ﬁ» (3.42)

Do(t)

CGHDW) T HAzd 20O AJ 1 s yjdelstc® ftetsj Sydd HE



137
0° :%(t):dc@'—x +L, +L,) = QQ,t) +a,(t) +a,(t) § texf=y=0.

Lydlsr o OW dL dztsySjidzdptis je sz fddd 8 H L Od3j h O h d =
orn Gl o9 tidxdhd M dLdijdvshdkmy OLdcGkEI
hdj +O0fr [207] .

ClOf fX.j Hjdzj dzd j dzOyOdz' df 7 L dzOyj dzd?2 s
tctso MiledYGHEZLT GtejHjdj ddy &OYyOd dz A
(3. ¢§.3. 1. 1i(3WddBEEd L©O3 .ddI)k dz¥ uj ded j d5 W
o' 7n MEttetMisj2 Ho EPHBROIsSEY p OF HisHstc M fzlza
mMdmlsj Bs?2 ktOodsj dzd?2 (3. 42) .

ClsOff 264 H j dzj dzdJ YtetscteOBRdBde" ~ L dzOUJ ded -
[ dzv fsdzzyj ded W (totsctcOdmdzdz’ 7 L dzOyj ded 2 [k cd
tcOBtls] dMitd L so Odz0 1§ tesyj Glijcd, datdsdh) dats® LOc
L dzj d3j AzIDSEQ pltls 3OIsted y' dzOF tc Odsliffastyo g H u j 2
IZstcO® o 56 oy nds dasthssBo st d Lodjdimjj dispf 2 dg@@f ddd
By HE Issycsoddd yjtejLr fHftesdrosHuHd J L1Isdn |

I fsle jlsMmiseadj M {Isdd3 d disjtie as@sdr jfifi Yeds
stsorn dLBjtejdd2, tOmmsswddj &jiyHEZ Sttt
YofjSkdzh. 1 SCOYHB2 dL 4Isdhn btyjs §sfdy
BdlsOdz dz7 R d Ekcdtserdrn § &tfOdgjskstdss of toftpic ted@IB 3
dzj 2dz27 7 CJl [ dROASBHWEST®. I6Bziz@di | B ] &)
W steBz ZzOd (33 485), ftojHMIsOo dzj ez’ &8 o . 3.
B deldste AQ ptlv BOIStdAL) dzO R sHedsls osf dr  §f sSdzj H 1S
cOL dztsy jdzdWwW © tWWWH' U j2dztste® fted §Jtej-~BHY
Hiekzets?2 5 W istedlzdzj

At,..) = Alt,) + O(t,) X (3.43)

Cdzj Bj dels’ At)BtedywOyjddd (3.43) or ydh
by dedzgs? Oobktstesds o OBl [199], Sttt
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: é,a21(th) a(t)  ax(ty) 9
Alty) =0 Cg' a(t,) - a,t,) - a13(th)3+
g 0 0 0 9
é, 0 - (ty)  w(ty) 9
FAL)Ogmwy(t) 0 - wk(t)g
& o (t)  w(t) 0 g

) 2Oy dzdw bkcEdtse kOdE Oy 0O, Ctoj dzd d tor f
ded 2 orf ydfmdzv s ls ud ted A?(t) tizlp i3y thzls Bz BOBte( 24! 6 5
Bj dzls T BAR) s W s te d3iz dzj

AC) =[ A1) A A | A [ A0 T (3.45)
prlsjCOshj2 dL o' wOyjddw (2.59fc ®skdd
(3.42).

[ftsB j dzdeslsd S ddzj B5OdCd kcdss, bkadse
RO 8O0 dzv & h  FAL) st Aizli)®eo dzj dzr  ®&E0. te d fylz dzS OF

15
14
13
12

(3.44)

Vron KA, rpag,
R T T N U S S S X ST L s M T

LHo4h oHo4hH L
2w m 2o o
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o m

e
o

25 50 75 00 125 150 175 200 225 250 275 300 325 350 375 400
Bpema, cex

|-EI- YWron TaHraxa -&- Yron kpeda = Yron prCKaHHﬂ|

tdmMz@BLcsctcO®Rdide” § L dzOyJ dedwv ke dzse IsOdzs C
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{ Mz BT tscteOBBd § L dzOyj ddY bkedssr o

0,70

B o T <
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HanpaenAKLMe KOCHHYChI
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t il GI0S) 56 e Odd3de’ § L dz@ U dafv & Fzd o3 dals
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MOEOSIsjtodzs? s j dzdets Mls ! © L wiolgigiafgic off o
COC odHdts 20 1 Isdf tdmbkdzC OF, wodw jlfw d
CklsO Mi v &S d Sldsmdlsj d ds d&zOY wephyiZRkor
Clts orLoOdets Isjdg, ybsts HBY dzddIlsj dz2 des ¢ ¢
ddels j o Odzj M) v B¢ d fesdmatsHdls dL & dzj dzd J
Msedj M EMdzsedjd (3.41) 6sBifMmMfjudeOjls
9" 0o dzd 9 O dad\faess . EAOHYY A RS2 MsMisOo dzw v h j 2
117 4.

ClsOf ¢ BItesSMdBOYIY foscOdRdd & L dzOvy
Ml v S sMsic®iRgd PhtdFdj 2 ke ffssh stsg dw
dzj dzd" ECOLOddzr 7 orhj fsyjHlkte tcd®dedi-j o
wWdgdwWw Mlsjtfdded fsdzd desdZdtse dz0@ Ektetse j dz2 ©h dB
iy 3¢ d or ftsdzdej dz¥ o Mdzj Hiz¥ " j2 cdzOQo j. ¢+
™ LOMBjNOshdn &BHjdi?2 kckse'n §OtOd]
ded J &3 L OodMmda@iEky 2 (3. 17)

3.4.3. tixdds i fsmlsswdader s OL d d

tdndds M §smistsw ddy df te@ udsd dig” I§ ts dgW ) cfettffS frfils

sBd MY Judddv §tvdkskd s 28HsalsED jfds i fipy OfndsA
f 5o j ton(tztEIAG)C

t Mz 8ANSf sHj dzdtetso Oded j ke dztsefiy A sthilsfts wedzd
OLddBzIssdy Mi v d¢3¢ d
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ltcd SOCBd ftsHAH] o COYjMmlsej dMAGHG
GitHJL U] MS Pa ClassugiHCd de®ld j ¢t L j dBdetse s 4 dz
dzd dzcfM, OMtsj Hddzv s h j2 dzOy@da'Sdilz v30de 1 to zIstOdz iy

[isHdSO (Mmistetsjdd™w L OdBjMOshdrn dBSH,
fdzd BC O ftod ISOCda dfa sk §ots jHHO dadiz 'S s Isdgzdlst
N Odzdfojlafstctsets L OO, Is. j. Hkzed®Bd] §tesyj H
stsor n dL &) to] dimf? fde® i3kdels p tof Ptoo 52 d3j IstsH d
dzdw o &OYOd ds?2 bktsySj kcdss kOdksOy 0O, ¢
so fjtejrtsH € MazjHks hddi bsySoOd of ff tsdzdaw
ded j 03 desor n L dzOyYj ded? EcGdsern f PcOdOBEBEIS:
Este® 1 dzj B zZB®o dsY mdigdy L 2 j Isfw  fyd dzn tots dz
s¢ U sBdlsy d bySd §itdmd udddw A] 1 f
MsdHO ft5 LOHOMMES2 kttdjSikstedd. R Bj dzdzts
Elsfpw sOCdj kedtserj €¢I, Clstterj B j )
Yy b®ts LPHOdzcdzs? steOj Slststed d fl OHAGEDR. W I3 datsls
Qo dzs 3] todzts tOMY SQHEON | fetle’ Bios s Cd dzO Iste
A1 dgO L j d3dzts X frfite] emiiz3etzt2fgts ifstytc W H 5§ to B & tq @ lzdggy
L zOySded2 o COYHB2 ItySdd !EHHAfdEIE ot jiH ' fHjHde
d  MehbsdEonuy 5] { X (1) Yat). Z(t), Xs(t,).Ys(t).Zs(t,) },
{D°t) }, dmo a(t,)Fo)fFe,(t,) . A o HQ pklo |,
m (t), () Y5 ftede jHjdadz d3 o' NijE.3M)s(®EY(@AY (
(259)i (2.70), SOEPLAWEIstsO IsteOMmfry ss oW s dfigick
(3.12)- (3.13).

ltcd LOHOdd Itsyj$ Bttelstseor 7 dL d3j toj dac
miy BCd tOMmMmls Y ddd'c @Ejls|imz  fdmfdipddzdeL’ dsls j dz! dats
ntsHW dL Itsets, vyt f jteotsd ftedpdzdy j dedd
ojlMmisalkzjls wWOMMssYdas o 8 &3 s L j dzdzs?
Eecd 10 todmikds P2 Btc]l dmigQ@aldzj d's ¢ dOEHEdZ
bedzso ' 7 § OtcOBj stetso i ¥ &3¢ (.
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L e I - - - -}
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5585585
L=
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t dMkz @RC) tes 6 tc O BAZdz" J
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YIMOBaA CKOPOCTL KA, rpagfcex
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L 020 tq gf gzdelssOlig d dzts o
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HanpasnAawwme KOCHHYCH, Pag

0.0 25 5.0 7.5 10.0 125 150 17.5 200 25 250 275 300 325 350 s 400
BpemsA, cek

{ iz &=C) totsE o Odsd3dz’ j L dzOy godzeffh & fdzj oz dzls t
rezets? sldzduydlsj d dts?2 e | ddshls: s d
CtoOBBA & L Oy dzd?2 MishlsOp dv § & ¥ iz dstztizg s 3

L D ——— (3.46)

[Isfdsddz IsOCyj, yYybst btejlsd?2 1I0f L OC Odz
BBHjdzj? kZodzser mn f OtcOdRjilg3cIB)e Mmi vy &BCd o o cC
3.4. 4. tdyxdds M WdSmMdtetse Odade’ s |

[ dzv toj OdzdL Oydd bOSCtets tojydd3O Mmi vy &3S
fso jtordetsMisd BN j et L j d3dzats ¢ 6By, Lojiif dixfoff ) idgdHoGD
Al 16 {1Isdd3 6ijtsHjLduyumMSdd3 CStsteH d dzOIs Od3
9 Md3d dzls &8 ozy g idey ¥ etz ZO@OYJ dzd VW kG dztso
sS¢, O kZetsdz ttr MSOdd" tsdzOcOj sy twOo dzr d3
Pedzsor 7 Gl [ dzO ddzlsjteo Odzj Ml vy 3¢ d ¢ sdzO@
dzd V@B, stce OMMO Mmdzj HO A[ 1 (dzP M kPR & - f OdzPtc -
dzj dz'lsdgOfgfhpjl Mtsslse jlsMmisodj tiyL dzBq gzdzhw Isitsdgf
A o0 HQ pklv tOMmMydlsr 9 Os Isqw 5 dzO2 H § dzdzr o3 d
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L ZOYj v &3 e dzOd3 Oz Oy O, Ctoj @ d ter MCC
dj2 Ods®kOddd so¢,] DeksdfesniscEhedd (2.
Ujdad jo { sdzOcE0Ojsmw 0o dzf o5 dzlz czv .

t dmMz 8aHSf sHj zdteso Odedy EZedtser = €

o tjifdgf Mdtcseo Odzdz" B3 wWOS Ztefmsdz Ml
lted {3 fetseteOddide” § { D°t,) }i dedsve j agte M [ @

HdzWw o' ydmdzj dzd?2 EkEedzse ' » MEssMmis ji2(2.19) 1 tc.
(2.21), 224y (2. 26) , (3.2). JudodHdzes, Gt L
MCOdz] edzsets Mdzd BEC O o twixddzd M ¢ sMmissw dzdz
fesmMlsts?2 dL bty -~ Bhdkzcsedzr - t6d Y ddsse o dH,
a(t,)=a(t,) = const b(t,) = b(t,) =const , c(t,) = c(t,) =0. (3.47)

W, (t,) = w,(t,) = const ug (t,) = g, (t,) = const u; (t,) = w;(t;) = 0. (3.48)

3.4.5. tiydd® fivy&Sd f kOds Oy d

tdddds Ml y B3Cd M sOdc Oy de" 3 Blsfdzj ¥ do O
Bhsc S cOlds? tjcdhnstOydj?2 SHdsEs d kstd
i v dsydzas? GYistsO Waes oty dgv §f iizls gz@ o ® gy i ¥ &S d
Ctodzlstetsdzr L O dL g dzj dedj a5 Mshistsw ddy tBi j
[69-72,200].4% j 8O0 fi ¥y 3¢ d Meflssdls o of dsfj A
dzd¥ Hodxdddw s¢ d, kichifdn (deighfypigely &6y dzd
bedkzO tr MCOdedw dzj dBjjls fteddzydy d Odp datsc t
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O™ b,

t Mz 865t Jda3 Ml vy BCd M IsOdzc O dz" &3 &

] sz { IssEéts L OH OB Isfw  ¢Bh, EHdpQ@ WOudp: icetsf2j |
MCOdzdteso Odzgdww dz®@ MjtejHddzj Bdzdy dzaj 2 G tc O dac
0 dz0 tedMmizdeSj 3. 16), X(t)Ye(t) Z(t)T§JIdpls €A sdsifi
(bsu¢O (0)) d fsitBeikldoddyldsdty s 3 dd
z e z®olzG ka(t,)) d Gt (b(t,).s¢r Odzi 4 L OHOE sw G 51
dzO B0, L) MJ ted Hddz' HOdB 'dg B O dzdet®dizd )Y O HAOY § O f
20 tdfmbkzdiS p 3 .024)Md BsMisd s ttOL Bj 6O dzOB
ckmOY BSd, . j., dMalsHwe rtsusd ficdrdjois iy wozdflstsfrgfS
tedd tsteBdIls™ 0 (tsds figEitsCddg ddels@- o € dz yJ dzdw ) . v j
0 My QOO OIskztcO® or Cdzg yojlsmw d sé  j t
0 dzO@ o' BtOdzdlzs gy EyoOMmlsCj. 1 tsdksyddk, Il
Yydj?2 kedzsotsets ftsdztsy j G« 3smjBtcd vig s @ Oz
cteddzo d um& d d3 ¢ tX (L), Ys(t,), Zs(t,)2a80 s djts d3j dzlstz=0 t6 F a3 d
Yo .d € tstteH(EodE)ls @ds yd fdzw ¢ Isfyw  dasea(t,) d o) Ud &
Coltster j] MsrnteOdaw s Is Moatsd L dzOyjoded v fas sz y g
fMdztso © ftsolststew jIsfqw ftejH HEh d2 KBOdy otc fi
dzd o Odzed § BteS @z ly BC d o &P detRg ts s © Kb Wz tfy tdf jo HO-dz
fMsQo dzv Is! MsB 2 KRhzss s€lEPdzissd o @ BB & & Uzt
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sddzj BOISdS O EZedztsorn fOttOdjsteso Mmi ¥ B¢ d
ftodojH] dzdzOW (DT (3] .M HpffQ@iasHde” d3d ddzcfsdacteClidj «
yomls¢d orf Cdz¢ yj dedvw d Jtej dzOygJ dzd o Oded W
BIsCE M j ydodz dz'@ » 3§ stshcd(§ dzB 1 s B OpdztzO Yy
Motsjcets dzOBtstc® Ctsi WWdydj delstso ff tsdzd dats dzts

t Mk GIFS) o6 e OBRdE | L 2B fzdzkstliy d dzts o
| (0 =15, 7 ;0 49X ...0 =0.4)

t Mz @18C) tetsetcOdEAZdz § L dzOyJ dzedWVv kG dzsor
¥« 0 =-0.006,4/0. 926 ,b/M;:0.v003 1/ f
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{t iz 820C) totsG o O3z’ j L dzOy godzeffd o ldaj dzj dzls t



148

085 |
o0 |
07s |
070 {
05 |
060 |
056 |
0.0 |
045 |
040 |
035 |
0.0 |
025 |

020 |
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A3l = A32 A33

{ Mk @S s teOBdde j L dzOy fodzdf iy © faj d3j dzls t
s0Cdds sBOL tsd3, tcOLEOsdsYstREEE Qo dajs dafodizs
LsOf O dMmfMmdzj Hise Odzd BB BN ISHT afOsdly Istfstu IS tefts §
BsHj dzj 2 dzd dzjr 2Rdz' SRl [d X cCidgdiOdzs &f 608 gid®.) 1 5 )i t
fMls@o dzw s h dr MtsBts2 Wk ydy. h)ss Oyl wdafw j
Rj dzlsz i vy BCd MlsOoawls o GHAESL ZOYLRS] Nt
BOth tezls©® CsMiduj ME 2 MS Odzj telizs @S Wd & dEl df:
ScOdMLOQEj " O hdr &sHjdj2 €1 (L otdvy,
tc OBYOAs Hz€@fO o dzj ded v MM dzj H tip OEB12te O Bif®IYCL Rz
stsdatsdBzs2 A SthBBdujMSda M Odzj tedz” & f)dac
3.5. [jlstsH Oolstsdetsdzdzts? A G MSC Od

]l sfls Odets o C Pk NG OSTyY  BisH j dzr  dzOB dz¥ H | dz

fl fid R “hehrfoR|-AGE | (3.49)

ColststeOW  dzO® d dzld o o @fjd iy iovodgdsd W (kz dz$ y d ts dzO d
dzj dzls dzj Sk OoOBi ket KOG sk ® W iy g
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fsdzddescislsoh M, AR K MR BPA Bh BhH B LO-
BjhOshdn &byddj F=h’, Cslstster j §dhr o 05 s
(3.15), (3.16), (3.18), (3.19, stcW H S 58 ' BN GG @K o &
MCs?2 MstekESlizte] ®KEOLh kO Comddyj MEs2 i
@Ot dhisttkzSIsdods » R OB sy B Hlst & dzE g ¢ &,
ZO&. 69) fodkzyjd sy &3 Mistesedn ftoj 5B tC
(2.43). GCbts BLAOUOjl, ybt td MsHjtwydls
Yjdedj s § OtcOd3j lstese L Odzj " 04 fizdij dzdztezO) dzp Dls
dzj dzts § € ISfisdedd - s H dz' d3d Ofl3@tc @5 HIg tlzd dzOB dzt H j dac
OB dL B3 W Bscts odiswY Qlsde” MY tfif Dip 16y Hzdz
L 2Oyl dzdzso r FA & 1'gQ pltlo Mistes$ RBOth toizfisioy dgl P d
G tod dzo diydnf§lssP 5]  ChssidH@fodadissph iIf R0 R 0 9 j C s 5t (
©00BMBds sdzs? k6 dztse 52 fiyfS tshaeftsia] 19 iz Hro oy j{ dzcfip
tkls® NS Odzj todzts d dbpl PUBREHEH (zO IS C Stctsipls j 2
{ Xs(th),\?;(th),zs(th),%S(th),\?(th),%(th) 1), GHQ ph -fstewHCBBO ™ 2 dats
Yj S d0 &®Owhtlkzlsj My &S dS Oy Hatp@wstgiaig) L loQ Siplsjdz
L d3j toj dadz" j L dzOyj dzd #lo ¢ s@R s@A pzls & S fstsdeOd
dedwo, tOMMudlsOdeds j 5 Wisttdkzdy (3.49)
L dzO Y J dedsds P dzj tedzts ¢ 5 fydaed 3C O.

1 4 8BrtSHJ & 202 Isd  UstOCHd d Y dtg wiglsdslod

R Bh Bh BH BH BLO®RjM Osh o dGEHsjsds)- 2
er B jMjudoOsls o' fsdzdzj dzdj Efqdztse W

fiflo ~ o min (3.50)

{ ihjdatbinls Oo dzj dadats 2tc ALATHODEY dic O L 6 O EO® s Gsciatsts
dets? WbsetORdjlstedyj ME 2 5BOB S5is Codt df s
Yyojl o MmMjsw Isted 11s0fO, O dd3j dedes, 1§ sfylst
MdMmlj & EkwOodzj dzd?2 5§ tcOo W dz U rtcF D Pded

{ OmMMmdistslstcd d3 MisH jtey Odedj SOy HBEE 11500
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1 jteo " 2 MudBfets dzd § BtsH . dzff O\ fdie g fzd ® i
BtsH j dzd dzOB dz¢3M4QadssLv! BYdds O OL tc OB tsts O dzeiftidg jo- ts
BOIdyj MSkr HBsH(dR. Hlj REGsRIPY s dhr 9 0] |
dzddzj 2dzr 7 ERZtwOodaj dzd?2 (2.103). Clsts tsB Iz fdzt

Il & jtc9™ @ ktcOo dzjodedWondzad .tel@0H3jj)dzr 1 @S H s dz
d s jdhrtpd®e dve h dj MdstBigOd j Bzl d > { dyd ®
Wy dzw s s fryvd Widb{dzSts s S 1 [ S @ dejote oz 58 T FdaflaRLRY fe
Mjdzj?2 RBOwh Ok lsdo d' 7 . 7 Q@S Ist e
o jMmlsdzs, vyl dmn IsjSkEhdj LdOyjddY §SHHJ!
o 0dzj Mmi Yy BSdw 6 Owd dy) tzezB( Md3. L fdzts £20B4). ( 2.
slsdzsh j dzd d f totsH tsdz detstls o) sHsPO flv @ f lgfw  f iz |
Mydls™ e Odzd™w L OtcWHBO " °n § OCjIstse frpsi LaCh jify Yt
flosctcORBBRdese s ke dzsoatsets Hody j dediris o [ ¢ d3dz® O
dd3j d sMW oL i3tsy detsis! OolstsBOId U fMdsdn s
v e h@fbHdzv COYHEGIhs WOBGSE®OLatsdY jIs drn dMt
f OO btetse oL d3fllo kst dias] azOBszr @ j dzd v .

| mlstster ® fwLOot2 YyOmlsd MdMmisj & EktcOo dz
Hjty @BEROdzc O3 O, Ctoj dzO odfi & rhmdE @fdzcpw viso ¢dzfs €3
B ddBOlted yr dzOff Qo dzwAs & qEQ Plidwind dsltf tiseda j j dgls '
ste® MdEmdEX(L) Y (). Z(), X (t),Y({t),2(t), Stbttr j I5OF
E sy  Oted kzdBj dzls OBA-( Z.teDb)dzj dafP d fi§'2a AN R
cijsftedowlL Cd mMCOdzj tedetsets Mdzd BE O, d kKOs
Hjd HEBj2W%W0O w1l (2.103)

JIsdBd uj dzdzr §| BB dedetsflsd € ddzj B3OIsd yj M¢
fsMmistetsdls! dz@ jy tshdese j BsH j dz@ dzOB @8 H j
s s dzts B2 MC Odzj tec dfslsdsj dafdss Gi.dzv L a3 tej dad W
v e h drfer gfdse W d3 L OH Oy d i) dgrdd dzlz ¥zg s 6 5§ fiy €
o d3j h Olsj dz' fls ovOY dusfr jotddDs sfelOzts ¥ | dzdzts j ,  § s5fydzj
o Odzd2 MmdMilsj dr2 . AtO@e) dzjf decftz v d o3
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2

g, g
Wétl W +I +WCD+ +tw@ - ==
CQ ) o 4¢) D
2 , (3.51)
WQ+” W&|W0+%+Wm-}%

l dsHjdzd dzOB dz¥ HjdedWw (3. 51)
- OL a3 tedetsmis' C s tf dzg dely HgQGrlisjsdadds Misd k6 dz
Misd HodyJjddViBBEY &3 (Pd) @y djodh @dd LBC
(2.103) diaQ SdswsfdOi
-o 3y Mists Isj Skhdr L dzOyjdzd?2 CtssteHd dzOIlIs d
RZOftcQodzw s h dn CsMmMddzzmtse [ 1 dft LdzG Usdny dzdetaRc
"dd da  BSHEEG), (8.3B) B39), 321 (3. 22) ,{ ] ds'Gs":
Mz HEE N dJ BBL d&ZOYJ dzd W :

®w -3 w=-3; (3.52)

O-Hdzd 20 [ 1 Bl yjdzlsteO ftesj Cydd HEs Isfs
dzts s & ;

o'=D, - DD, (3.53)

G HYO

— — — - 5f©08C0O ¢ Hdddg

sty ¢ LJdds? ftsejten datsfnlodd M@ ¢ Jf tsio jj e das
CotstoH ddzOIlsT IstsySd fjtejMmjuddw Ftsle jflshl
sh j2 j2 boySd L jiRkied ztsey chtisgisils!' o tcC

..TI* *..ﬂ* *--ﬂ*
:an O(."S +a21 (y?ﬂ +a31 Q? . (354)
=a, X +a,, & +a,, &,
" 2 ... T v aa R -
9, =88, .+a, Ova, @, 8 (3.55)
n®* =~ *o-x ‘O — & o O, (3.56)

n* = *0— & O = 'O a. (3.57)
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I stotets? MEfd tetso Odad § M Mmisj d3r ) tiz ol diag aiaf
L OH @a@ddzls j too Odzjo midw dgg dyls dz 1 tof ez@ry j dzdatizd § 7
Cl | oh 6 h.o dA o0 0Q pilv MistetsS Csmdsdyj MS @
fdzd BC O o tstefB d 5 © dzdedzts Y M 5Q ts sfipd YBHFOEHE dzj d
17 Oh O0h 0 9jCbes®EOBMisdzs sdzts? ke dzseots?2 MC

SOCteH ddzOl  d { X,(t),Ya(t),Zo(t), X (t),Y(t).2t) } o ¢ ted dz
odums 2 MmdMmisj osigj eCasitddmvd dz®isy tsdzdzd Is!  dzd dzj
(3.51) d MishkikdigpBis: zis@o dzj dzgd?2 s cOo
o j flsdztlz@®y j WA Wit g delstso § sdzd des dsse, vylstse '
syjdzeCd {Isdr fOtcOd3j stetso EZHBodzj lseo tstow dzd L
W W
W W
J ud 9 dH dzts, ysts Jmdzd o COydmlsey Elstsyd
90! IsjSkhdp hiLaz@p) tzd Ws@dzc O ©, Ctoj dz®
st ff sdzzyj deblztizj s®Isje toj " jdzdw L OHOYd sy, dz
fjtejmMudlsr 90l: dL tteBdlsOd dats?2 fdMmlsj &3
mMyy sO. ¢ 1 BLAEOYOjIs, vyt ftwd §tsmdjHLE
diQ phy MstetsS BOwLh elzlsO® Mmi v ddEdig O julsl Migtsls dds Isls
HY v o ydmdzv Is! [ dad JQztto  dgRjsdgid dgls s edzO ff to
hdh Ctmddzifdte ctoBSLHSdR Stedetsdsdzj Bted y
(2.70). vOCB?2 fYtsHatH MmMkzh jMmlse j dedats ko j dzc
Bj stedyj MSs?2 BBwOBEISCd MSOdzj tedetse s fdad o
(3.51) 9CdsyoOjl o MiBW Ekced j bOdsBY O H .
LOtckfitdazip g dzedw OdzOdzdlsdyj MSse s s d O dzd ™
ihy Btd hj ftserhOjl ke jd! orf ydfdzdlsj
FtcOo dzj dzd 2 ItysAfjtedstedf.j { sscéts yj dzj MtssBtcOL
dzr 5 L dzOld diasd@ O, SCtoj dz®@ d tor M Crogddrs osth?, f
tesmisd HodxJjdd" s¢ d L dzOyj dzdv a3 9 ts W)isHsds dzg
flse d J Hnj dede'ddzd o3 .44. dfj.IstsI. g OMmdY Is! § o B dzc

min. (3.58)
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Yjdzedv Coi WWdydjdzsse { tsdzd dzts &S 63.16), @R§)in O |
(3.19). stst WWdydj delsr ff tsdzd dzts d3ts 9¢ I [O d3f dsi@stl&lzP T s
pifHAY ofdnr TdEMidi? dLEHOGFU(BOLhiElkDIsH
NOjl oL Bjedsiis: d o ydmdd s j)iz0 dizpdeiptd
syj dzd o Odzd s 90 f Bic @ digh If tc
Lydlsr e Ow dL dizsy jdedetsj, MdMmlsj 30 EZtcOo dzj
dzs? © ©BtOBGISCE IstByLHj [s5Odeds jeliz'ls On drj v TS dd
T who . 1 "QTRQTAOh M
T QRQIAOM M RO B o BE 8RR
RO P RS PR B R

-

', mh h h h Bh h h B

y,
&y €& -
A e
ry o & h h “R y
y, € x + AN o' — — A~ 6 &
e h h h ®BR h o o® (L.C &
~Y & N
Yy
o g O
W W i
= , , , 3.59
0 W T ( )

CHGM T dL dBj tej dzdz" | L dzOyj dzdw i MisiE ey O T d o ¢
B 6] dedzr o3 L dzOyy ded v o3 difis iyt ©  ezeizd § f Bzdzn j R L dz
flsOo dzw s h § & yd ez dzdz’ j fts Wtz dzO ( 3. 51
B dzd % Y dzdzts dL e j misdz - L dz0yJ dzd 2 ¢ st
y, B, B BN B BN B-fscsftcOfds tzdyy
dz" 3dzOyj dedvVv dz S s1 WW dydj dzlstse ff sdzd desdztse L (
L i R T S P

lojHYy d3 Mzj ke hdj teBtsL d&ZOYJ ded W :

5 S (3.60)



6 I Zp I - ~ ~ Z - Z - Z ~Z ~Z ~ Z ~ Z ~Z - Z " (3'61)

0 — — : (3.62)

O =——— =77 (3.63)
w _ “h*h°
0 = e (3.64)

| B OB OB Ep OB, -MiMisOs dzOW &OLLdYO ¢ 51

B dZ E0s dzj dzd 2 . (3.65)
Yi=(Y, B, BN B By BN B ifmshsOs
Bs?2 oSkttt sftcOoss § CmiWWdyd,) dBeds f t
®

Eoo oo g'l'acjglslsts Mo tBEHG & ydzj dzts o

o 5¢ . (3.67)
g4 EZyylstsdz 9" @43 ed BB O8) HdzZw o Mjr oCd
ktsyj $ BOLhteklsO fi v &S d fdflsj ls30Mm dzfs ke RO 2
|y & 7. (3.68)
vtejlsd? . t5Ofdd MdMmisjd" Q@ deidafd? L{O
syj ded o Oded v St WWdydj delstse  § tsdzd dzts dythipr LSO
tojh jdzds cpOjsQclsielass e ts EtOo daj dzdvw (3. 68)
Msodj M dLojMmisdey &f OdzcstedlsdBsds d3j Ss5H O  dzC
A I 99 o o= . (3.69)
CHifBtWHCBo " 2 desksd bMEBPLOWPEicd yoO, -LOo ¢
e Oydsdzdzs? @BOIStedyj |fSh d.8 ®Y d Usdsjigs Hdf2 :C O
Yj dedets? o IssBUDdpOLOE tlzlsO Mmi vy S d M tcOo j i

~ w W Tt
mn o, '’

O MtczClskztc®d Orf fzdz&EB o GOIsted yr MmMdmilsy d3¥ B
o dH:

(3.70)
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- =diagfi 8 Mi. . (3.71)
Il sy mMmy tihiddw LOHOYd o MmMtslse jls
52 dlsjteOydd dz0 Vi HM™ Isffievd sif diaditey CosdRre(ds + w da@ wid diz
stse fdddsdss L O®RUNOs N dsi diits Hs st ts G GO -
ydd ‘kZtetse jd¢ fftcOo s dzOydpils Offds BB ¢ tzd isd
z fdzs¥id-j YV - #, @iHjClstc L OHOdzdzts?2 Istsydz
fesdLosHdlMw yjdSo boydsilsd ftdkzyj dd

N, OAEAG o9 -, (3.72)

GH,jTshdBCO jHdddyr oj MmMoO.
{hdBCO JjHdfdyudgmPlsmw MmdjHks " dd ta
LOC dzs ydlsj dz' dats WzOdulg jdEf@uXfds f DB G d j dalstse  d3¢
Yyomlsde = ftefsdfo s dzdsy sdzj dels o j Clssic@figatse
MisQodzws lsmw o (46) d dzOR By W EIgHdg s, s gz
ZORtsHdlMY 5 Witk dj
N

.q

(3.73)
CHGIOI ydMdzts ktcOo daj ded I i e finaft) st lsigs 1 dz8 j7 d'; o
st fodddsdss L O®BihOshdn dsHjdj2 CI1[.

{Bhdd udfmdzs dej dL o jfilsde = o MmdMmisj &34 L
flsolzs M j 2 &tsHj dzd OB .dF #H)j dedf 6 BH pdpDJ Is W
p+wd pdod p, GHFh -Misj i jdz i iz des OB ts
h j ded W L OHOyd Qo Is ts dzts d3dzts 2 A G 20y j ‘tizf o

MBh Mh MBh B Bh BSst¥Wdydj dlstses 4 tsdzd
hosehda dsHjdzjg?2 €1 [, ddntdasdie QRQSRPRNS B thls &
f4dudoOjls fstmbsigdiedgy j tOIsdodats?2 ftedowL ¢ d
fndzd d3S O.

31 {rs3
1. t OL tcOB t5ls O dfdiz fiPls tadtgj jlsdimfHy L Odzj h O h d a3
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d Eedztser 7 CME(s clss MOz to dzts cdsO ol HIFS A tdstdned:
ftesctcORBBdE » L d2OyYjdzed?2 CJ1 [ o Issyd oOR B HBLE
d dr Offtetstd BBYdd.Mjd: dsQedfisy OGO o f B
O dd3j dzdets, diIsHj dzdteseo Odzdy dOYOdz' dz" = L dzO"
ftoesctcOBRBdzr » L dz2Oyjdzd?2 6CJ1 [ 9o syt Oa dna E
IWWdyd) dzsse fsdzddzsdzsea, Of ftesCMddzdteclzy h c
sster j MisMis Oodid¥ &z Hz$ fgld ts HzZO dzlz Wiz LtsGadgj O dgdfs L GfuRe
Hjdzj2 CJ shddduogusmw ddzo Oted Odzls dzsfyls? & ¢
mMdmlsj &3, OHOfIsdodetsMmils! 8 € odHEZ dL digj tew j &
dzsis MmisclizdeSdEHazO dz! dzs? S OddL Oydd L Od
sefmjf j udoOjls dtsotsy COyYJjMlsoats BsHj dzd tetso Odz

2. [MtsB j dedesflsd tcOL tc OB tstis @udatla] § dz'dfj Ists Hx §
L OC dz6 yOr s o MmdzjHkshjk 1 wixddki 0 d
fiudoeOjlmw ®&BOCMHBOd detsi € Oyi fipflste dsts i@ tsLB
{Cue dMStedodvjlsmw (6 djtey Ftdsddyjded™
Yyy @ Isjd3 etsdz hj, yjd3 etsdzz hj Eedzr jtcots
Slsdetsdlsj dzt dgs IstcOMMmr so¢. 1 tjyddBOs i {1
90jIsmMw HtosrnByHLBFL OO § tow di3ts dzd dzj 2 dzts
dzr &3 edzsdz €& IbtOmMMmy s¢, dts ftod L sy ¢ O
n9 0O EZrEZHMPOjIsmw d dzyHOjIsmw o Cdzlstetsd
MiyBECd fcdzsMO L ORo0OO ftosn Si def v f B & Grtizelz]
tcOd3j steso dzO@ oMy d3 ddzlsjtco Odzj Mmi vy BECd BGMls
o Cdzt yj dedw M vy Rdsydes?2 Of §f OtcOlskzter sctcOdzd
BOB]. tdAdd Ml yBEd M IsOde O df &3 tlsmdzj ¥
Bdets e 5C 6 Ols dzr o3 ( LitseBidc Off | lsids[qf B3 >fsjH ddiz YO MisC O ¢
~n9 00O, Ykt ffssLeotsdwjls dzO oMy d3 ddzlsj teo Odz
dzj dzad j 5 Msmissw dgdw tsBi jCIstsa, w©OMY sdztsy j dac
BOIsdSCd Eocdzseor 7 f OO Istetseo o | sBd @z § 0
f OmMMdeodz = EyoOmksSse dzO ddzlsj o Odzy M ¥ d3¢ ¢
CtcOlsdzsegts o Sz yydedvw d 4 tej dzOyJ dzd o Oded W
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3. [ OLtOBBISOdzdz" 2 d3d IstsH Oo9 lssdzasdzdzts?2 A
Mdzd &3¢ © o EMmMdzsedwa da N IsQludztHe t5) W Izt Jyfigf tisjd
issydijldf s md3d ud MS sets MBQdzj tefdpyf dstsilz! fiy dsch AL
Ud & B Msdesmisd, ubts db3ddl B lssH SpECEARS
dzsRe [ S ud MSde MECOdzj todzr = Mdzd BEC 59 9
tsls IstcOH d\jdstisdzdz'or, dpow L Odzgdzr =« M dzd dzj Oted L O
Mlsd d HJhdWtcdeseo Oded j d3 S stedz”" » IStsyd & d3d
tcOL tcOBBIsOdzdz” 2 Bj ssH BMdzese Odz dzO dMmf sdz' L
Hijdedw, oratHd jJ OO Ister JstslsgOitste 2 | dg®
tews Isfpw Of f OtcOlIsdz” &3 Mtej HMlso OdRd, ylsts dMm!
dzd v s stedts? L Bjtedlsj dzt des?2 JdeW stedzOyd d .
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4. Rud[[(r {1l o1R[ BhHyyvmbIWRC
10frzoo0zrM s
CJTofrrvuod )l ITrviedtrefovrt LI L RC
s{fefRrRyresfL1L o1tV {1d w1 RIS
4. 1. [ibsHdud mMsow Mmnaj BO dMmidzj
t OmMmisslstcd 3 oL By d" J GJkilsd ftetseo j HY
Hso Odzd?2 [ 94]. wuvittjlsduiméd otsL d@i3sy dzr M
tcj Odzt dzr » Mdzed BEC BO: Isdz! ¢85 L Otz j Y dz 2 (¢
dzr 2 (dz6Bts? Isjtetcdlststedd), dzQlzBY dpER 2d ff et
tcdilststed (. J ud 9 dH dzts, Yylsts ftod dzEBBd3 9 Ots
Htsdzy dzr Br Is! HBMEzfd MdzjHEENMN] dMe SHA
dzz yj dzgdz" 2 [ C ey dzO BOItedyOm 1148 © tixdd
fMistswdadz" d3 OL d B Istfug ML OWE BisH Y dz2 CORJ 6"
~nOOSCIsjtedMisdSd [Cuwuw, tojLizde IsOIsT Btstols ts
ClJ dzO ddalsj tco Odzj g 1 uBG d fdtcj Riglstg Odsd ts tc dz
deslsd dz0 Mdzd 3¢ j, SCtsbtter j dMmftsd Lz€gmw
COyj Mo O ftsdzzyoOj &' » tej h j dad 2 .

b dzOdzdL o tsL diIsy desfylsd or f sdzdzgj dzgdw + Isd n
sjdzt Msolzjls B MdzjHEEh jd&3. 1 Hjtcosdz o Otcd |
CodzemlstczCIsdodzr » " OLOCIsjtcdMmMisdS OR L OtelzB j Y
1) ddeB j tco Odzy Mmi vy BCd, dzj oL sy dats tcOL O
mMCks d&sHjdz MdddiZEO d dmmMdzj Hse Ols! COC |
ssdetsdgdzs 2 A G [ MCOdzj todztsets Mdzd BEC O. I 5 9t
HOGdZ 7 We dzw | lshY dzj yj drfptipsdssds Of teaf-figl wpasdsaH,
WEdS ydodzdteso Odzedj Mmkh jmsokshdn slsj yj Mis:
hjMmlseodzw jlsqw o toj )y ddBOr Istey ntsRaiststs’ Az 6 diip
Mlseoze h OW sIsj yd Mlse j dzdzOVY BEstclstseo OV Of f Ote
ssydesmis! HEgREdEL Oydd dJdisjtco Odztse W tsStec
gL tsBteOY j dzdWv O ddelsjteoOdzj Mmi vy B3 d d f SHI
HJOf OL tsdzj BhdBtsC, Ylsts wWodzw jIsfw dzj 5B n SF
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dzs?2 AG [ o Mtslse jlsMmiseadj Mmis tcjOls tcddhtf is Arezdzts
le1 ¢ 11 dgf tsBiMfjydeOjls or MsC et kZtoso
f OttORj steso Ml vy BECd. vtcjlsd?2 o0tedOdas (L O
sHdts?2 d b2 yj bjtwtedbstedd) dzgj §HARtBHJI
Holzrn o OWdPdisissg, Qe tscts d olsBSEts.

vydlsr e OW JL dizsy J dzdetsy o tOBBIS] tj OdzdL
fesmistetsj dzedw L OB M Oshda d@EsHjdzj2 d Oolstsdat
BOIs j B3ZOIsd yJ MSE sets BsH j dzdtetso Odedw f tetsyj MMk
NdBOn 1)1 By Y M ddsmy d fsfmistswdede 5 OLdd3
M BO dMMmdzj Hse Odzed™w C OyYj Mise O EHEFIS(BEID) dzd
oCdzs yoil o Mmisw wtBMdceo Oddy MdMmisj di3r ft
hdms d HBfEMISdA®B ~ L dzOyd dzd ?tg O dpoddz' telO B fipts & Hz
BSHJ dzdtetse Oded W dMmmdzj Hizj di3" & 1§ t6Jsde§ ) M) & elzef W «
BOIsdyj MSdr ~OtOSIjtedMmMisdS § OOd3j Istetso M
dzdv LOdij hoshda dBHjdzj2 €1 [.

4.2. [BtshdceoOdzdj fsCOLOISjdi?2 ¢O0yj M

e jdzj?2 C1f MCOdz tedztse ts dad dsf

1 8C0OLOjdd SOUiMmsd BMOFEOHBEMPHBROYYJ .3
¢l (B(3d5)9) ddij v ls HJ d@dsSoyasts daplsite iflzly 2 t
yde, sBL dEBUdds dprd He) Uded i B i @Blssmists
fsMistctsj dzdwvd ARG B PR Ot OC IsjtcdL 2j Ismw ) BH
CORd dn Of § es$ Md-dgAeyscpddz dP fglzd 1 tg (82 Is 5y d
GJdsftedo-@MmY 5dt L GO d 30 Q6 & dpdzdiBEis j &V 9
I mMesbejbmbsady M LtIsdd3 Hdzy syjdid <O0ouy
ClJ MCOdzj edzsets Mdzd 3¢ © BEZHJ BB dMf sdz! L 59 (
f OOR] stgddid My dkra’ L sisstels jlsdldighdy d HBY L
ud dzd v .

Y sH 5§ kN ddd, L ydedeq dadisteriiud M¢ o & Ofus MasL ¢
o0 ftMmistetsjdzedw L O3] " Or N dstizd alg®OHs } dzfndc | ¢ Jdz] J E
Me¢dj shdesd (us fte®ftf @GO gAY dzd 2
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Y —B° F O o - (4.1)

1 sisj CM 3 L de@wjjdddjvodsdm § 5V @BLEGIY joBlzi 215 ¢
BOls's {  of udfhdzjddzd © i wsisEGEd Ui MEdr ¢ BBt
tej Md wddedw [ 1 M Ljdsdes? o jtendetsMmis! v (az
Zdf MsdH O, tBkMdiss dzj dedz” § Istsdzi*S 60 s A jBlS e
iy &3¢ d:

LY :—B: =| F o n i o . (4.2)

stsEHO fsH HEY kiisddf, BdOu jdddiw]’ d2d WdBd O te ¢
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5.1. dolbtsdtsdzdzOv Ac] MECOdzj tcdzse 5 Mmdzed d3
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Tw f o ., f

% ?—wa T g® 0 e
1-0—-100° — =00, (5.2)
CHQ QO Q'O . (5.3)
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—0- 7 - (5.4)
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ded W :
® o v’ & T'O% CTQ w o Q. (5.9)
eL*2+ .2 L*zg Ml Y . e
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& & b." & & b"
*2 *2 *2
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4 Eyybsd (5.9) WsttdkzdzO (3.22) HdAY
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0" —, (5.12)
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— —3> —2p &N°. (5.14)
— o (5.15)
— -9 ° 2 > L Yo (5.16)
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o (5.20)
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1" 1A 1T =0Q° 1-71°8

w 1" 1" 1 =0Q° 1-0)°8 (5.23)

1" 1T "TH 1" =270Q° 1-017°8

I dBsHjdd dOBdsHjddw (5.23) ftddwlis’
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Bz dzr  i((B5); DA AQ*-W stz dzr (31 B4’ )W & eSd3i5dsr )i ;( 3 .
(3.57). *-¥ s te Bz dz@ *-§ B e &)z fz' i (6.57), (5.20).

ANsteBBdtetse Odzdd MdMmisj 3" v BEOD szped Y L Gzts &
fMlsj BO ktwOodzj dzd?2 HsftcOotss HAw COYpE2 o
ROth telzls® i vy BCd BEHjI dd&gjls! fmdzjHEs " d2
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TOROTOm M M hé T8 o P& 18
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& €& -
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(YUe y & é O
Yy
o & O
W i
o o 1, (5.24)
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o ydmdzj dzdz" § oW Hpdsdsiasa@ dsdn Is(o5d.42 3 Y5 ftod B
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tc O o @z p,9 f jtocotsdgdfipdasy@zj L o j Misdzr = MtsMls
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o MdMmlsj BgE ,0 MtcOwalgslsmisodj M dBjlstsHsdR dzO
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tcOodzj dzd?2 (s tcOo 5§ ;
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Foa
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” B, OB, OB, 6B, OB, . (5.26)
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o ZF] Zﬁ ZF] ZF] ZF] z " (5'27)
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\ R 'R O'R R R OCR® R® R® R® R® R® R® R® R
0] ————————————— : (5.29)
A Yy 18 1y Bh h h Bh B
. i
ov— TR (5.30)
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O TTTF F ®Bronon B (5:31)
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p 00 m m TMmM83 m T T8
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A m 1w 1 T T T8 8p 0 08
g EZyylstsd dL dtsy | dedatsets BRHj A3 Ja3j st
Y= ’ O o8
A R= =h= =f
I~ o= (5.42)
h = =h = =h

CHifBtevHCSor 2 dsdf o fREFEEOYJEOSELd YO, t
=h =

C 50 Otsd O ts dzdzis 2ts " dgBlssd L dggQay def{R € 5 B3y 5 d

=h =

g R
oo (5.43)
:F]: :ﬁ:
Il smésdzr S22 HdzY SHds?2 IstsyS¢d mMfteOo j H dzd
, W T T
- m , 0 T, (5.44)
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MstekS kO ©BNh j2 CtoOdOydsddzs? &OlEdy”

~  =diagf M Hi. . (5.45)
:ﬁ =

I tjLbdr 5O tjij difvw Odzc Bts ks B i ® O3

ydd ZOABSHYIsMW Y= G sf tcPogddyy dd o |
h
w o= fmBh MBh Mh h h 8h h BH h H B
d drn trydaeSe¢ o0 Y= , Ctbtste’ | kZHtsodzjlkott
h
W
W W min. (5.46)
AR
) sfalzj § sdzdzj ded Wskfddso:dw 4 : , G#Hi -LO-
h h h h

HOdzdzOW Off e Stodets Istsydetsmils: o7 ydmdzj ded 2,
dzr = tjhjded?2 6 Wsttdkzdi

=, AEA@ . 0 O 6 - : (5.47)
h - =h = =h
GH,jTshdBCO jHdddyr o MO.

{"dBCO JjHdddy" oiMmMO orf ydmdzwjlilsmw Mmdzj
Zs?2 dkjtOoydd fklsy & fsHmsOdsoaCd o EkttOo oo
o 8%+ -, O WY dBAkiwEsyse yOMmisdy -|| Teddt btk

=h

ﬁ
dzj dels C ststc @ Mo tsB#s'H de'fRc jwidpjdaiets ds v € s &Y 1s,dzj dz

-h =h
fsmdzj yYjoepsdOBBUHENOHY 5 Wistocdkzdzj

N SE
hch- -h (5.48)

5.2. ¢oolbtdsdBdOov Acf MCOdy tedesets fdzd o3
f) fsmisswdd & OLdBzlssd d ¥ d¢Mmdetss Odad
} sMisey dedd dBHJ df CAOg A ls g Szd BB wz) dzds dz
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dzdL Oydd OolstsdzsdBdzs? WislstsctOdRd Isted Yyj-MS 2
dZzyjdedzr 7 o tjyd&BOR f foMmisswdade d3 OL d &
Ml y®wBEd, otsL! BBy f jtcots] bktOQodzgjdedj (5. 2
NddBBd M emisswdde i3 OL Bzl Mk dsd s dze@®t
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] EtOo dzj)zdffted &% IS0 fdzj HEz¥ h dj BEL dZOY,

0 TaTeTar (5.51)

6 Zp Zp Zp - - Ik Z -z -z ~Z ~ Z ~ Z -z -z ~ Z . (552)

0 —— — - . (5.53)

5 S (5.54)

5 ' (5.55)
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33, ol i5IM48) § buziBs/ 42 1 sMSsd S C O3 HOW
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Cdzs Yyoj ' » o BBEOBLCE btsyjS, Sttt
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ydq mdzd ded ? ;

Y= =¥, B, BNV B & Bey BN ) i
h

ojCitstsdz j y fsftcOotss € HtodBdzdyy dader ds L o
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P (5.67)
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h

v XO”_O/
:ﬁ :F# =

=h (5.70)
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fnr o Cslolds ydff egQd3j Istetseo L Odgj h O h da  BsH § dzj 2



217

dzscts WhkdC ydswgddstspOda{j)L dmf sdz L s OdedWw ¢
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ssos?2 Of f OcOlskzter d odHO tjyddBO Mmi vy &3¢ d
sted S B tsdzj dzls' .

5.3. uvtjBBoaOdedw ¢ Ibtydssmisd dL &3 tej dzd

dzOB dz¥ H j dzd W

RLojJMisdwd] [ 46 sts o ILtOHdydtsdzdz = W tsist
SftejHyddddy §qdd Hsswdsddr  ssys ol i n
tlsdr ftesyjmMimEyptce ©8 Ik, sBHdSMIsd dL &Bj te,
tcse dBBsHJdzd dOBdZEHjdedwW, Is. J. (tsmistcOdzml
dzs s do,Istsdets n, Bls O detsd3j tedztsmis d  tc G tistisdztiz
sf stedzg" = Istsyj ¢ @@ MlsdetsMmisd o §odzsMmy L O o (
) J dzfd20 BOteh tckzlsj Mmi vy BCd. [uyjodHdets, ylbt
B ssHO Oolbtdesdzdzs?2 AG [ MC Odzj tedese s ) ded d3f
d d3J dzdats, tc © o dztsifl3g dztaisindzd ¥  dcOdgs yJ dzdzr = 9o
BOteh ckzlsj Mi vy BCd d bydesmis: 8 dL d3j tej dad W

lrftsdzdgj dzedj f jtotsets kmdzsedw B M j yo
tcOMmMf sdztsy jdedw d SCtsdzdyj Mo O o ¢ dz¥ yoO j d3r = 0
Bsyglsf sdzdgw Is! Mv OoalstsBFOdyYi MSd, dMmatHW (
ots? OffOtOlkzter 5 dqLdBjtjdds MmMtstlse jlsmls
NdBO Miy 3¢ d, o Clststesd3 B dz ftsdzzyj dz tsB te



218

dmMfsdz L 2§ d3gts?2 d3sH § dzd dzOth Haizaeq digg frjls d | @ldy (s tist
ZO2HY B3 O0dzOdzdIsdyd MSdJ Mbsilsdatsh jdzdw, Mo w,
hde 1T R 9 A} [Cuuy d fOtOdj Ister Mmi vy &3¢ d.
dmf sdz' L s Odzed™w BsHjdzd dzOBdz8 Hj dzgdW o W iste
Bsy desis d  fzORjqtegilsdede? O dzj M) ¥ BSd L dOyj dzd 2
Wo jCIsste® wrRrR. |1 1 Issdz 9 0O0tedOdzlsjy BEHJ B d
dzd 2 L dzdge®@?d d@y v Wisdsstc’ 2 thdese Odz dzO - L &3
teso Ml vy BCd, SColstster j Wiz dagdymfdszzOdd Cdzfss fifo@te
dzsmdlsmw SOCISAEMYY Is YDOBREB O L OtcWHEBSD " - O
146,149151,1951 97] o Btebtsot] LOftsiddOsh jj
ststcts? OftcdBtedets dL o j Misdes Hdzw ofMmj~ HOIYC
dz2' » [ CwBdgsORs dLoj M A ¥ odC ydwsdy M tcOo j i
dztsh § dzd W

t = 1E (5.71)
CGHTfjtcdsH Wtttdidteso Odzdw d Mmdzj Hiso Odedw
t =2 (5.72)
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