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n= :n x+n y+nZ (38)
A2

1o SOCHB®E ofSEWHS Lo Odede o jteh ddz L 5o d

fjejtiezyj thdv, O { tctdledmjdevdz® Chfld s Wdeds i) S O
Ckisthgh ), f 5" dtes s ydim! & &Oftwdtlk Yotk

Histc" o dzb
ko =—r=—CGu+ v, +5w) (3.9)
Hd(u,u,w)d dzOf tow &3¢ d
HY d toj 4@, A.ted
] jtoj H deWs fipotd Gsdlzt * Is' Mw € tsdzqd
—k:.-ﬁz()
l dteOR k' its

Cridfty Gz MO de' dzd 2 s H d dzd yc

o dCtsdzlz’ Isi fmw
(3.10)
L OcOdr: g f desh O COdg
1 - (3.11)
A:_|€1X€3|.
2
rdzv M tetsh jodzde'O fiztizezlf 56 j o dz
H W g
dzts tc d3ts © O dz'

¢ OdiEgs & dsi8 af © d
1 5C 6] 30 - dzts ALAAZD, YO I8 CligvR  ths'BHY d fiy
CH¥EteHddOlsd § dts

(3.12)
A A A
C—Aaé ==
W s A A AR’ s x+ I,

o d r ®0 wd-d3ts
stsH' e ] f &S i BLRIsd

LOfdMOdzd?2 k& o
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ds, =2A[ [ "dedn. -
IIA p .[OIO

33l jtojlsotstej dedz? G tstSteH d dzOIs

VL LOGOd dzsdBz o df OHSEZ dzsC Odzt dzO M Mlsj ¢
¢ izsB Odz' dgs® M Mis j dststy ¢ OQAs teizs R d daPdsh '8, 2") ¢ st
GicOdz ¥ dds@  dzts!' J,df o Y iz'SdBstcdzOdzoztz W Oy Is
ftso jtof dzfis B, s l9vyGj ,L ts BtsPijdj dds dzO

t I MEz3Asf dzts B RaiZsde’'Odz! dz' § ststeH d dzO

[ dzv g i Hise " dz dzgs  fste' * delstso Odzts’ Gt C
CtstcH d dZO OB =~ dsS Otk tizf EQsd i tzOlsy o
s sYOkSlk sBYdBAs ECHEBHHY Ckisd

n,

o =tan L[—] ﬁ=f.:us']{f~ﬁ}

n,

1n,nY < odL dzOyj d@B). o to' o dgv dzdz
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ACETA

MOBEPHYTA
HAXWITEHA

{ MBS EslsOy" v Ckils® o

) slstesyud Mz * s BOedy' §jjle st dzdaw

cosa  sina O]
I"'=|-smna cosa O
0 0 1
cosf 0 —sinf]
"=|0 1 0
smfB 0 cosf |

10 HBfitd@setss ydr dBOIlsted y- G izsB Odz' dz'
zsC Odz! dz7 CttsteH dzOIsd :

1otstetslsdzy f jtoj Iso 5@ fizzdpt| -~ ( BtSB I8 zis8 Oz diad &

X X
y =TTy |
z z"

1 Jtod Ise st dedav , s dEOUAsy o M fidc OCoodz"HilidfiAedzd ~

o jChtst' o dEEZOY ®MH dkizlz i
28



341 SLEOREdsC o k] dagsad T ofysiasl ds'tsef s d €

1 G" Hdzs L B3y ssHsdR W' L dydzets’ sfilsd<d, d

sfoe ' Isdzs ¥ Is+ fw f OHOs yddods f sdzj ds, "dzH 2 C s
RO tckzy J dzesilse 5 ROz Us dzs e s f tsdzw . 1 0O L Ols
oMisOdetso dzs “ Is' Mw o dgkdz' . 19 ' HMJ:

;BB H o lsdj de (3.14)

s — |

i 0 Womjlsd o

HijH 8 dzOf telzy j dz' Mls! § OH O yscts KOG dz Isdzs @
1 06 O HOY tdgzi RO’ W sdE
. . N 3.15
E, = (E0+ E p)e /" (315
1 Jki:kk:_ = I@,L k=201 1

5 OC EwEndv HBWsZ) 0 fe jitend , ISt

R A . R 3.16
E, =(Eg0+E ™™ . (816
sSH' dgsjdzmde dz fls! BOCd Sdsct f§sdW Ht
Lo (317)
I 7 N L
H; = 7 7 (Eiy0 —Egg)e™ .

1 OB dzd 3§ dadev W' L d ydets® ~tSfif dstefl€flz .0 VS sty lde'
MisOdztso d Is

B S, (3.18)
J,=2nxH, :Z—(EiqﬁQ —Eyp)e
HhodL dzOyo* Is! imw wQC:
7oA (3.19)
h=r,eh =X, +y,0; +Z,W,.

P

sjfjte 208 dgsy 20 L Of dOld lsOC:
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—

Jo=(J&+J 5+ J 7). (3-20)

{ HdzOC z W OMmJ lsdzd - dzts € Odz! dzd - CtststeH d daC
Cod3tf sl dasm S dz' € W OMmjlks " izj Npk 'H i § dzts
- _ 3.21
J, = (J;;%"+J;j/”)efkh : (821

1 2Oy dzdzv CtsBf tsdej dzls™ © Y89 jterndej oGt Mist

E} " E; sing”
Jr= _ﬂr’|+ ¢ Sing '} [cosO”
Z, Z, |
— " Et"9 sin ¢" E;‘:t’ COSQBU " "
HiE, | Jy{ 7 | m— 5 —Ticost” E, 8 MCdzOHBe
o (o]

f OH OBYSE _ fsdy o dZs§ C

CtststeH d ZO'QS,F'@eiPitii B d ydz' §sdvted Skisd ds!
[ dzte’ L disffs | tetb®uzdzO IS MWyl dalsyp ' o)

, HB (
fsfited ydese s KBOcE@Y ISl €& dsclt) jlazi 9 istda] g
9 Hftseo " Hdets. I tsdzd odL d&zOyoOs Is+ mw w ¢ ;

—7Z cosB"”
=T, = 0
TP TR £ 7 cos b
-7,
FLZFTE

" 2R cos0" +Z,

WR 5o jtendzj odds Gfssd % OfREM:s s AE
‘'Hj Odz) dzfRisted ydzd 5§ t tsdR - HOodZ € 5 ke N dg'C Ml O

(It~ 0),

3.5 B yd Mmdzj dadz"fm "{f stsedx® dzde'ts L

[ dzv twslsted d3Odadzy totsL ' Wdatse s 3R diote S figliEsty
odftotsdy’ dzg® 0 OdagdzW HdzW IstcdSCEzlsdi®d) ,ctb@E , od
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5z (3.21)
E ( 9 (b)— —JMo f]k? (J”A”—FJ” )j.[ e]k(g+h)ds

drrr

[ dzv tBydfmdzj dgdz tetsL i)' wWdese s f sdzv dgj 5B R °

T (3.22)
IC—jJ.AeJ s, .

[HdzOEIsted BOIsd Istsydzj ' hjdedzy L OStedlsts’
dzj sy dzdots. 19030 yd dO Isj, hts =7 onfdew W
hts fOHO8 Yy ftsdzj o' HdR] bk CteOdgwv s o jtoh d dz
By kls! BElsd L &O2Hjd L Ouiss { digyipes o |
LO HEGf Sahoes? ssO, ' SCsyjd HBHOLSS ' &
GjLEzd Ok L OStod sy s jYdstEdR] .C * 10O 1B GREQ A B 6
(f SteW)H SHZOFPIs ! HEsMdls! . ssydsj dzOB dzd ¥ j dadz”

v OCdi3 s@dp iste L O iy il

= [[ C.(n.&)e™ 9 dnae

¢ jCmE=Cn+CE4C, = |.

v sHdddydes'® O&RYdz sknd §dsmMSts’ Rodd

(3.23)

E|=1=C,=C,=0,C,=1.

O ZOLSE Y dzts
D.n.5)=Dn+D,E+ D, (3.24)

:(xl —X)u +(y; —y3)v+(z _Zs)W]

k

Dq = k:(x —x3)u+(y, = y3)v+(z, _Zs)W]-
k
tc

X3l + Y30 + z3w]

' [dels jo ciP@Bllr O H O ‘o lgf'tofP s d3
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2
L2 Ae,Da{e,D{ B }eﬂ’{ C }_ C } (3.25)
Dp(Dq_Dp) Dq(Dq_Dp) Dqu

2588 bddCdzzlsd vydmizsedrn §sdddss, wC' s
(lsBHsBY. ZO 3] dedzd C ' ® B dzdL 2 dzkz dzv 320 i Istiz tf 1k
N jy* Odz d2 odfOHSC:

Case 1: D,| < Z, and |D,|> 1,

I

c

2,

_24e” & UDY)” {— C
qu n=0 n!

o +equC0G(n,—Dq)}
n+1

Case 2: ‘Dp‘ <L, and ‘Dq| <L,

s £ C,(D,) (jD,)"

1,=24e73"%

om— (m+n+2)!

Case 3: ‘Dp|2L[ and ‘Dq|<Ll

o o &S UD) ¢
I =2A4e"Pe/Pr q ° G(n+1,-D
‘ % n' n+l ( )

Case 4: ‘Dp| > L, and ‘Dq| > L,

Dy ® (iD —iD ) D
IC=2A6 Z(J , —JD,) _CGG(H,Dquf rC
D, 5 n! n+1

I JLi 0 H 59 ) d dzO toty srsdz Rt tc O .
ANzdzCy' v G odL dz@asP:elsOY Y ted L

!
G(n,y)= J s"e* ds
0

Sy dzf s MW L o dSstedls Odzdeh datzOfls k2 f dac
e/’ —nG(n-1,y) .
Jy ’

G(ny)= 1

32



[d:

el’ —1

el’

G(0,7) =

36] Bydmdad didiidr L dets™ M ZOHBO s’ f 5dzw

1 teso jHjd2' oS de@odl G i g § O ydedz O dz8 s
BOsIs! ' HjOd dts ckOHS' o jtidy , YjtojlL
sj R dsdzfe slstold)tagas) Isted  ddfj tod grtaifts i l§ i swise fyw
o dff OHS pd dzde. j deds L ) vOdyjz dESsylzj” "YydRICSe df OHC s

lfdzdeo odfOHSEBodE fodddsS dO tjubdzy etz
Jdzjtee' " 9" H HLJjtCOM dtsets o' HBBWOY | dedzv ,
WCO2Y ) EGHROCEot tsL f €HONWEOdEpP Oz Is ‘off* S H
totsL i)' ¥ o Odadav o3

[ dzv d3tsH j dz¥ 9 Odzdg? h sStemisfists ' h of s’ Hem (flzlzj dadi
SHd 2 §dzO©' Mf Ovedydtshw s figw .0 53, & g etk BDef
o lOt' dzy'  BOlsddi GdedzdL dzs ' oMl jtsdy
o BOWISddzO® &BO' H' Odkjlste 1 fMmds, o' HRAJd dadaw
YyJ delstclz o d36 W Is d dzd , BkzH] M 99  HdesfmdlIsd mw
BisHj dzs 0 Ocdzdz” h stemlsC s’ o tern d o dsjueHzRj
o' HOddzj dzdzv Odz@dn@vok g taefz' | v ¢ §C OL Odzts dz@ o3

IIlopcTKa MOBEPXHICTE

I'ycciBebKa alIpOKCHMAILTIA

{ JUz8%-4 Ok oaf! CO OftesCMdBOY" W
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[ Odz' dzjsBr' HdzBE o dL dzOydlilsd H oCE ki Qg AsdsjOss
Yyj Mijtwejndy o' HmsOdz , dzO w<C' 2. o( @ - iff &2§ @adz
tedmMzBEEZ ojd2d¢O o' HMIsOA Ctstej dzv y*' G ts
fsojtorndzgj ok fsndBSCk, ItsH' WVTOtcd@fdjdgl @' s

B dzdzdolz f sd3ddzé 2. & OdBO Hc[fnl]’Jtrzfﬁ]‘ wif tclfidstr] o o
MisOdzH Otclsdzd d3 o ' H A deddjfdzdz"3d3 7ded tc* o dztsfls § 2

e —— = o

X

(a)

IITBHOK] 3MIHH BIJTHOCHO X

— A MY —
(6)

{ U8 9-1 j 2d SO o' HilsOdy Sstej dwy') (

LftetsetcOd3’ € stodAnHsrieePfiyls @3tz jC St dzv y' ~ s O
L dzOdgy dg ¥}t WOMjlsO ftedBdzdL ds odL &zOYyoO' s My

2 . 2022 22 o 2 an
o _4r A s cosze”{dﬂkg C exp[—ﬁ (C“sin“0 J:l

ave ™
A2 A2

o YBABH &Sk @Odg" SBO WS¢ odL ZOY) des wOdzg N |
A] LdzOyj dedzy s tOR B9 ©UAsE s tcOdz h j

3.7 OGOk sh Okso W OfEBEfts s o’ ClsO

ltesctcORRO Gtscdfiglddr e OyJ 9 odJCtstcdmlsso zo O
BOIjtc" Odz' 9 Ctsydes’ CtcOdz .

1 jtehd?2 1 o' HEdRBdd3 f OttOdj stcOd3 dBwOIsj tc°
ftetsded ¢ dz' Mmls sO o' Hdzsfmdzlz d30c Hzlsif tilis o ff &6 ds
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CtlcOdz's SRRED, 1 5o j 't i dzj ‘dizif ¥9s to d Y dzd o3 (Peefecd * H
electric conductod PEC) MR- afseo jterndz? MISO' (oL Stot

[ oz & qUldzOEZ ¢ o ts5° dz' Is j fc@tis@dg ffls tord" B dc'Owids di3d
Mlso stej dzO B OL O w POdAfftE s frPfis @ dzO OO L9 © BOIs | tc
WCE @y dzO fsftsodzs 90O0Isd f OtcOdRj IstcOdzd dBBOIs §

]l Otc' Odzlsd L OQalazOdzdz?y RO jtc' O

"HJ Odz' ded 2 ; &3 sOdz PEC

C@f sL dlsdzd?2 KBOI| t6' Odz

h@ CifsLdlsdesets dBBOIsjte' Oz dz® PEC;

HJ G dz QO oh Gis'LdstsB Y ' )

Hy C' tZO®R 'O (dz09 PEEL tesB Y )

viBtejlsdyds t©ORBEd Hdzw Ctydetsets L ydrm oc

it sLEdzv dzgj i3 BOIs j to' LdE CC e d'ts = i ¢ dD@H. jo BIETO to
AStedidzdzd HdzvY Hoetsmn " d"dr o9dfOHS & odoBk
fjtehdr HoBa odfOHC

v Coydesdge o df OHSHzy d ipgzE B § * HGdEsj W ° y ' * dzls
f OtcOdzj dz' dzs” SO (jtef jdzHd S Edzv tedzes’™  sdzvwted
odCtcdmMlssokzo Olsd o to' oadgvdadgw &z, LWEC Is' ey aix
f totsdzd Codd LPEO YO Is! Mw ;

E=¢g,6, =&, (& - .jg;'l) =& (E;' —jé&. tan 3)
[ 460 j dzj Slsted YdzO of 'tods datits aits figlsds s ff) ©EAS 20 Y O

' Hdzsfdats’' j dzj € Isted ydats g0 fizetoddgE dapChiis @ dizgQ lsigf
9 lstcOls.
b ZOdsE ' Ydets BBOG dz'Ose@® ' Pz dzd € dz' Mls! o3

M=oy = Mo (1) = 1)
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rdm 8 d&30cdz Isdz0 tetsdzd € dz' Mismd ') @dzzEz®ts YO

o' HdzesMdets’ BOG dz' Is dats’ tfritcds dzd S O s O fds@flstgO
BOGdz' Isdzes’™ ftetsded ¢ desfyls’ d30OIsj o' Odzlz.

Il JfOHEstdz1 €O h O’ o

i sLedzvdzj 3 CsdeW ' c ztc B8 " vmo iy S O Li@ggH Mnde&
tcr O Is' MW o oL dzdsdy @@l deOf tsW diddtrtc ' =iz f§
h Otc’ 9 .

,_________/-"ﬂ\__—____.———--\-_/i--—..____ e
Region 1 2 N
€l ) 3 N+l
—_ | — | — —>
«— | —|— -—
b 1by |b; by
» Z
M8 |y &) HN-EN
al ] P |\ —
. r !"} ! T
[ 1 4——‘: | - A
1> 7

— =~

t MEzBsEsh dioj dzdzy moddz © BOGOIth Ot

[Oljte' Oz § jWBjyj hDeddedl2 ftosihis' t. g C
h Qterz’ ¢, (J dzd Slstcd YydzO e dz@®€ dz' HzO) ff totsded € dz'
Coydese s h Otelzt, W Gezsalzd s v o diy's  fMmtsB 58 no(d
f shdtos s'Is! MWYHBdIs' 9 Hftso ' Hdzes dzO € sy dz' 2
sB dzOMilss 0 (ktsBlsts o' dzf degd 3 1 tots s ts tdsstlg)
CsjiW' Yy "dzs 9" HB(-blsb O di3'sp AzB8 g O Mzl ¥ dzO dzts ¢ *
CsiW' y' ''dzs ftetsf M Gdedg's " >z ezl dzO fif kstts MG (s |
Histe' odgs Istsm’' wWC CsjW' y' ' dald thpPtocjsm@@Pmisds’ x
th.

[BY RO LOfdMmMOIsd fOHOE Yy IsO o' HBdIs' R~ oc
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|:C1] _ ﬁ[L ej(DEr l_'ne—j'(bri |:C‘v+li| _ |:A11 All i||:(:\'r+l_ (3 26)
b it e On g P br s Ay Ay || by '
[d:

s (3.27)

lted Y'/pEkHsoyddzO0 roddz’ v i "tOtl Oc Odz! dzq
9 HB(dIslw

o Ay (2.28

stsdzd MisOdzdz" 2 MOt §Tshdter " Is! MW dzO dzj
C'dz Ctsmn h OtOr o3l jded 00y WEBiES (s thydsds 4&' d2,, B
By j Bs Hiso ' dzb iz Gl sted Mists

ANtz @20) (I18@8) ( fslste” Bdzs o dSstedMmistsa zo Ol
odf OHSE (| tddfs] dprsdAVBdfis ® ysH Jdz cOL Hdzv o d{f
f sdzv ed3\0@Qf)iskzf dz' Wistedkzdzd HOsI! C@mf Wiy O
3" Y BdRitd’ ts@ge
_ 1, 086, — 1, cos, (3.29

r
~ n,cosB, +n,_cosb,
L n, cosB, —n,_; cosb, (3_30)
I n, cos6, +n,_; coso,
rd:
7
M = —-
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V Hp—1€p— SN 9}' =N Hy&y SlIlQr '

1 0 B8ORS OL Odg" g S kisq

lap n-1 I'pasBOs n Ij_lap n
‘ .\.‘

-t My Eyr by

,,»/"..

o

{ fe89-sklsd &0 cwOddy' HotsE hC

] Jf OHEOK2¢ sk SRECSE  dz0

1 0 w©8f).L. sBtcOfjsdgf sL dlsded?2 h Ot Istse h  dztss
jdzj Stedudzs iz ftetse ' HdzdSEZ( PEC) . 1 Ofisk{y dzC
Hazw  f j tof jEg A8k tc Hdzv § O Odzj dz dzts’ ff 52V t

— Zr':r —377 (331)
Z, +377
[d:
r (3.32)
Z, = \E tanh(y 1)

Vg ) TIONKE 0= ol O Tedd 9331 j teqzO Uy C

37786 ' B jHOdN] etz 50 [ d3. 3.3M 8 306 i b &) datiz
detste Oz detsets f OH ' dadzv, otsded odCttdMmistse k2
o' % Cklk'o § OH' dadgv .
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Komo3aTHRHA
map

g,

t PEC

{ qUTe820-z Otc  § tsdslf IBEQEZO

Il Jf OHEERBLdIsdzd?2 N Ote

[CtejdBd?2 N"NOte CtsBYfSLdy' 2dses BOIsj tc' Odziz
odf OhtsCH jC' dz CEBON" Bte@BA( Higz G § 2 dzh @E?2 1 &
Isddz: dz' 2 fiststetsds Bz3OIs j to' O dzR.26). IBEY  dfzts W dae
IOMmissmMize OIsd Hdzvw BYdMdzj dgdz? SCtsj W' y' ' dals®
f OtcOdzy dz' dets™ ftsdwtedL Oy' .

Il Jf OHBE@c Ot Otese " h Otcd dzO PEC

Ki2 o9dfOHBE By dO tetL cdvH@RE sO3R27).§ ¢
ltodf 2mMCda> YBMENCh Otc” @ C o3 sL dy' 2 dzws ¢ tis B af @ ) 4t
LOCOdz dese s St W' y' ' dzlsi®l sod SHBtadsdy'ts otfizjs tdsM i

(326) 328 ( JdL d&zOyd &BsG. SuEnicW ‘dy S'ddzlsyj 2 S s
o' HdgsfMdls! Mw HE djix' & 3 o' d ded &z tNigshls
®syj BEld tBYdMd Ry jjtthed b O telsezdz® 1§

. . (3.33
F':Z Z :Z 377 :>T'Z'+F'377:Z'—377:>Z':377£
Z'+Z, Z'+377 1-T
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[ JZe-' BY jHOMN o' d desets fsmsstekz, 377 [

1 0 hodzd Z, CHsERBEG dzOy' @~ @ thlsOddy st " Otk IO
SEjW' Yy ‘dids o HBJlW O Bjy' &5 -yl S Us@BE
Cde' ZOY' ‘% SMlsOdd et h Otk O PEC flko

ro_ZuZ (3.39

vdfijGg By 20 o dCtstedMmMistseo Z28Y)sd H dev tots ® daf |
LOGCOdz degtsegts CSsJW' ' y' " dzs© 9" HBdIIWY. 9dyoO
odfOHSCE fjtefjdHdSEzdYcdts® fsdzwtedL Oy’
fesdzvtcdL Oy
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Al tf1tofo t L1 ormupt s wl

lteseteOddzy L OB L T J yd dedzgv dgOsio@fh dzjizle iplozday d S
sBO " Sk SO L tcOrlzdtsE H' OctORRd L otstcsls dz

stcOh d2 fifesAy tBacdtfo 3 tcdedm  d@Z3sH j dzj 2 B O
Hsf it e B8 3D ffisH@diz} B8O 2 Is @B tctsB Ylzlz ot®©jdade dz!
Ctod3tf 05 Ijteds G tol®d RBdzs Bz Az’ OO Ggzy $ Py dz L B § B § dack
sj CMissoatsdidz W sttdzOIls® STL.

1 s Jjtc] @dzON Isdz 9 O dzdzw BsH | df tc 5@ dEOE3dzz * Nbe dnh
shdets o, dam/BHgtstfo ¢ Is! MW Y j @ Y] fgsiejzdistOy =k
tsB J tolsdiziizy o s O dzts o dzj dzdz'ls tc i ezt i3 Otf timfiiigns tc &2 w
BsH j dz' ‘ Hyyd dzoy"' ° Hdzw o dBtstclz Istsydstsfy
Yyomseddd o dIlstcOls O3t .dzOf teHs)L dB'O r iz Bizjs® 'Sdc @30S
STL.

[ dzv f sSH Odz' h s H jiSdr'tc WBLtERBOIsEtsdBo | to b 5 tclizO 1y Y
fto®@dpdsL tc O3 mags iz

LitesetcOd3' odCtsdzkz’ Is! Mw f SH-@dz' M [ B (z@&IZzEZO
CteOdzj 2 BSHjdz' . [ydde' "htdavsd ftoj HMIsOs dz

BOIsj tc' Odz did tb®@dlzj 2OH Odzd &3 s tstcts d3, Ctsupg fs
"HjOdz ded?2 BjIsOdz, Hted LB dzt " jdede stk
o jdzdSdr L dOyjdedzgv" 7 s tstckz ctcOdz MlsOs s

BOjt' Oz ctcOdzj 2 LOHO' Is+ mMqw W' L dydzed d3d
26t Issoh ddatss ;

BOIsjtc' Odz ctcOdzj 2 L OHW® ds.t v wEC C B dzO

i BLEBOREdES 1171t odStdk’ s Mw &jlstsHisd W
tesL tcOn 2 dz€ 2

 etsL cOn B ZOY Oz s dz L3 dzad GCEkls' &9 5 odf
Yyofmlssis® ;
{ oL tcOrkzdesS ftcd LOHOddRr S kIsOR odMmtsls
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It tjlL zdzsls@®OAERAS " 9 B Iz 1oz HSjLOEISE I8 OW "ff SIsc
MdMmis § L HJ dzOls, 3D ctOW ' Cd.

41lwdzls j e GROCOSBLZ dZS £ H' OcteOBd L o sietslsc

1 90dzlsOydlsd Mat Lab, odMmksOeadilsd { lstsydas:®
9 Command Wi ndzow of @cdigOldzd RCS.

Command Window
New to MATLAB? See 1

fx>> rcs|

sO dzOlsdMmdzzlsd S dzOGe " M [ nter.

] " HStdo O s v coddstbdd). 04 SHYs. § tsc tcOd]

4« n3p PO3paxyHOK METOAOM Di3UUHOT ONTHKK e

RCS
Kad)egpa Poscisie mote Es

o = i
pagloTexHIYHUX cucremMm \

lMpozpama po3paxyHkie
diazpamMu 360pPOMHO20 PO3Cit06aHHS
Radar Cross Section (RCS)

Koppekuisi moaeni. ]

uis chainy i |

PeparyBaHHs MaTepiany rpaHei ‘

PospaxyHok 3P (RCS) ‘

KomnoautHi matepianu ‘

BigomocTi ‘

3aBepLumMTi l [Lonomora ‘

t dMzadisfsdztso dzj o Cdats fetscteORB] st
1 ted L dzOyj dedz? C dzsf 56 o' € dzO:

Koppekuis moaeni.
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KoHBepTauia cainy mogeni.

‘ 1 O9 Odzls Oy j dzdzv W0O2d
Wsted@®ls' Ctdzo jtelsOYy' v bk o dzzlstd Ok W isteBOls

Mepernsg Ta penaryBaHHA MaTepiany rpaHed
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WO2dzkz mat . 1 jJtojeodzvH tsHJ dz' , ode ' tc WitO
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WicOedgj dzls' 9, LOfdM MW stcddtso Odes™ dsH j dz' o
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L OH Odzd nl fifldG=d@se. dzj dzdzW  HE OS] G @GS BIs . ,d3° adzf[B * tc
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4.2 stejy' " w dBsHjdz'. 14ydqdzoy' v.

Koppekuisa mogeni. ‘

1 O OdzlyvOe pdedzab: £ ojtrnds 2 yYyOfmlsddz4.29dc tsdz
Bisde © f Odzj dz2 ' deflstolz Rie@elc'd ). § * 1 ded i3 § 5C OL

{ dMz4Asg " Cdets f tetse e Od3d
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@ Meshlab 2020.07 - [Project_1]
@ File Edit Filters Render View Windows Tools Help

DFvco@Es D By @k 3@ ;e /METERXOLEQS XK
t diiplz® S-1 Odzd dz2 " dzflstclzdsy dels® © Me's
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WEle] Edit Fiters Render View Windows gy o :
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ew Empty Project. 38 Hommee secry k‘"' T
& Open project... Ctr+O B Patiowi cron
Append project to current... ;‘ Autoduk 30
Onedy
@ SeveProject As... CirleS s
Close Project w4 Bubaucrens
@  Import Mesh... Curlel l B tueo
y  Export Mesh tieF 5 Boxymerm
Azt W Msobpanenua
xport A & My
Reload Al Y —
& Import R ® Koursworep
B Savesnspshot & Noxamimal
c )
Recent Projects >
Pus gaitax streamO0) 00000 v Al known foomats ( “es " 3ds* v
Recent Files » —~
S
Exit CtrleQ

0) B )
{ APz 2-1 dBlE@® L O9 OO sz dzdts H j dz'

1 Olsdmdzlze h d cl mport Me s h e (waif sthls z o
tesL h e dzdzv 3 STL, wed?2 eod rstyjlsy "B s
(1l " HGCtcddd)B)(.tcd M.

1" mdzv b@ts, we W0O2dz Bk ' B stlstse Odzd
o' LkzOd LOy wh).sBO' SISO (tedfm. 4

. D @ o5 9@ -de /M TRAQI®EL XX
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[ By 2O tsBtcOIsd t' L d& o 0Otc’ Odzlsd o' HisSBtOY

CsBOdHd scavnk &~ L0 Ghnserd) ds o
421K j dzlstclzo Odzdgv, f jtoj o3’ N jdedev, 59 jtelsO
[ dzv o MlsOdeso dzj dedzy tsBO' CIsO 9o fslstc' B dzj
dflsj B CottenddOls, Hdv yYscs dO § Odc

9"  Hf s9 HdZTGH'@ﬁDdZHIZ:
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[ dzv tsB j telsOdzdz? 5B O €SO dzOIsdmdz Is* @ Fi |t
Transfor m: Rotate (A" dz Isted /v toOsd@de dzlz o
[ BiklsOIsdg. (tedm. 4.

O fle fot (Fers) Bender Yew \Windows Jook Help

YR e

Show current filter scrpt

Selectson

Cleaning and Reparing Generate a matrix transformation that rotates the mesh. The mesh can be rotated
around one of the axss or a given axis and w.1.¢. 10 the orign or the baricenter, or a
Create New Mesh Layer ven pont
R Smold and
% Rotation on: ‘ [vaxs -]|
Polygonsl and Quad Mesh
Center of rotation: [origin -
Color Creation and Processing
Smocthing, Faring and Deformation sonpoge [ 532 U |
Quatty Measure and Computations » Custom s Gt
[Normals, Curvatures and Orientation ’] Compute curvature principal drections | | Customcenter o o o Get [ViewDe. -
Mesh Layer Compute noemals for point sets e
Smooths normals on 8 point sets Snapping Vaue 30
Teansform: Algn to Principal Aws o
Transtoem: Fip and/or swap asis oty 10l visble Layers
g
Teanstor Reate 1o Pt plans
Transfoern: Scale, Normalize [ Defaut ] ( Help ]
Transfoer: Translate, Centes, set Origin, &us a¢ |\ Close. Il Apoly. |
barice

0) B )
t dfifz®Z-1 dB " t6 CtsdB3OdzH 5B | tols O dzdzw
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1 Odmdzz o h d ROt aneffor(mtcOdzmW stcdzlz o Olsd :
o' Cdzs BB jtolsOdAE" OB O SISO (tod M.

r dzv B JjtelsOdzdzgy tsBO' CIsO Y wslste" Bdzs o My
9C0OLOId o Mm! &ZOo C Bzt W EC s’ BlzHJ LH" 2Mmd
o9 jMisd o ftsdzl ecRo(aglzison sAmBEEtsIskz: ) OB s
B' CkdzC O, ttsL i3 My das)c.t [fdeMc oy H tcedtdn®y J dzdaw
sBO6' Sk st Bdzs ftsMmlsOQodlsd odzdL &2 L dz' o
fitejodzvhH). 1 " fmdzv L O9 j teh j dzdatzO lsfffipjdizGsyd ¢
CApplyé (LOMssmMsokzo Osd37, 189 .¢cCl oseé (10

r dzw 4t d3" hj dadaw sBO6' CIsO dzOIsdMmdz Is! :
Orientation [/ Transfor m: Transl at e, Ce
s Jt' ‘ dzlsOy' w Is/d: u tdQdefigWdis td ZpeOds d A 4 dzls
1 syOIlsts4.8)0) tcd fny.

2007 - (Project 1N

[Fiers | Render \iew Windows Tooks Hep Transform: Translate, Center, set.'
cer | [CF - -
= 4 %

Apply firer Transfoeme Rotate

Generate a matrix transformation that transiate the mesh. The mesh can be
transiated around one of the axis or a8 given axis and w.r. L. to the origin or the
baricenter, or 8 given point.

Transformation: |XYZ translation -

X Axis 3.5243%6 | i

¥ Axis 0 [}

7 Axis 0 Ll

New Origin: a [ 0 Get [Vlew'D'I'.—']

V| Freeze Matrix

| Apply to all visible Layers
| Default I [ Help ]
[ Cose I sosly ]
0) B )

{ dfpz@8-1 dB' t6 CtdROdH § jtoj o5 h j dad

1 Olsdmdzen d ¢Transf or m: Ter a (1 58 tc ® tizfiy ¥ ts td
l1jtejd&3 hzo Olsd, AJjdstelzo OIsd, oMmMlsOdseadIlsd 1
sBO' Cls4B BJjodMm.

r dzff jtoj d3' M j dedzv tsB Off) fCOSME ki tLisHds teHddisdzOds (X
AXi s) o9 jMmisd L dzOy 4 dzdzv 9" HMls Odz' (OF:0) . JNN
Hf sdiisegtse B clzdzC O, w@BLeR .M jrdzare tso ' HsticHZta|O X .
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1 fdzy L 0o jteh j dad:
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Cz@s ' hz ¢ App O ) ( L@ IGtCH westese (1 OStsdIsd) )
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1t Ld3jde" jdzgde €' & SwMls’ fod dsdg & HI

cVert + w &l l)rameé (

541,214
|lection: v Of 0

{ JATzEO-f 5H j®OC d BOdz des®s §' dz § ' flse

L d3d dzh j dztfzts dz€ G tzdz$ & ) zZORedhdshizig lsiplificatton | t
Collapse Detection

[ dzv
constructio@implification: Quadratic  Edgy

MY totsh jeetadas s s jOdzdpaB). kz (H tesch iD./

and
(A" d2d setdtEB C O,

(Fiters | Bender Yiew Windows Jools Help
Apply filter Transform: Transiate, Center, set Ornigin CtrieP =3

@ - Tge /B iZax

Show current filter script

Selection
Cleaning and Repainng
Create New Mesh Layer »
l Remeshing, Simplification and Reconstruction } Alpha Complex/Shape
» Buid » Polyline from Selected Edges

Polygonal and Quad Mesh
Color Creation and Processing » CSG Operation

Simpification: Edge Collapse for Marching Cube meshes
Sempidication: Clustening Decimation
I Sempidication: Quadnc Edge Collapse Decimation ]
Sempiffication: Quady Somp ".1,|r~7!-_r usang & Quadric [,)
1ed Edge Collapie Strategy: better

based €
Subdeasion Surfacess | o ng bt slower
Subdevision Surfaces:
| ditter_meshing.&t)

Gk i Cocdlav e

t dApzd40-1 dB ' 6 CsABBOdZHd Hj yqd oy
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Smpkfy & mesh using a Quackic based Edge Collapse
Strategy; better than clustering but slower

[ Torgetrumber of faces 539968 ‘

Percentage reduction (0..1) 0
Quality treshoid
Preserve Boundary of the mesh
Boundary Preserving Weight 1
| Preserve Normal
Preserve Topology
/| Optimal position of smpified vertices
Planar Simpkfication
Planar Smp. Weight 0.001
Weighted Smpification
| Post-simplfication deaning
Simpify only selected faces

Defauit [ Help

| Close ] ( Apply 1

t I Mz4atD Odzgj & odBBEE C' d C Ml

V f Bdz' cTarget number of facesedll)y) OH
fslstc" Bdegts 99 jMisd ydmdzs, ftod W CLs dffiztc dis2dd™ I
Istsydz Miskl?d (tedfj.ipdzy o9 jHJjdeda" ydmdzO f tslstc” E
(LOMssMmMtsa o Olsd) s ' fydzw o d ¢ t5dz0O dzdzv s
¢cClosee (1@9tdlsd) (tedm.

|5
Selection: v 0T 0

{ Ape@A2-f sH j'idz' L OH Odets® § ' dz §° flss o
4231 Bj e dedzy tojLlzdzt SOz

[ v LB jtej>yJdedzy osEHE dzOC BB dz 8 D:  F |
(AQAE M stslskzo OAA3 ) ISC L) (tedf.
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[File] Edit Filters Render View Window:

New Empty Project... Ctri+N
&' Open project... Ctrl+O
Append project to current...
%’ SaveProject As... Ctri+S
Close Project
& Import Mesh... Ctri+1
< Export Mesh... Ctri+E
< Export Mesh As... Ctri+Shift+E
>  Reload Alt+R
Reload All Ctrl+Shift+R et
& Import Raster... Brary enxodng
| Vi lon ok Encocirg
& Save snapshot
A
Recent Projects > Norse e ot [ cor
Recent Files > - 0 -
Exit Ctrl+Q
0) B )

{ qUTzEd3-1 Odzj &' Hdzw LB jtojyj dedzy o

1 Olsdmdzzeh d c¢cExport Meshée o' HCtd' Is+ M
W 0O2delm.OMmis d dz' cAdditional Parameterseée (]
CGOdzsys¢d B' dzw ¢cBinary Encodinge (roeo" 26
Encodinge ([Olsjte!: Odz' L k2] Ctdz stetsoj ¢
(r sete]3.13(ae)d.f.

1 s9d2 WO2dz BkH] L Of dedfis@dztsy L OlsiF$ fdf toy £ Is
tesL SO 8o Odzd?2 Y BYOIsECsad?2 W O2

43stsdzo JtelsOy' v WOz o

KoHBseprauia chaiiny mogeni.

‘J‘HQtGC{SG‘ISJfI]W 08 .C ddsd ot G
(" HeslssoMg IIRab)es ¥ O2 d&z digsH J dz' L tetsLh dt
Command Window Matl ab BEH] o9dojHjdts {ts

Importing STL model name: solid STL generated by MeshLab
Working...
CAD file ZIL20000.stl data is read
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44} jt6j ¢ Zv MO D @hedzy RO j o' Odzz % Ofpyj Is

1" HCtdo O Is! Mmw 9 " G dat
BsHj dzj 241 4ted .0 S Isd o dz'
CodzlstgOMIB delzy OCIsdodz dz3O¢¥ s/ Bdz' Hd2 o©d6 dzVvH.

- X

Mepernsan Ta pegaryBaHHA maTepiany rpaHei ‘

-« PeparysanHa Mosenei (untatm 3 File)

File

3aBaHTaXeHHA Moaeni ;
YacTusa mopeni

3 BKasaHoro gianasowy rpaHe Byae
NOKa3aHa 4acTiHa Modeni

3aBaHTaXWTK Mofenb ‘

Mepea no6yA080K OHOBITS NONA rpaHILs
MokasaTu Mogenk ‘ rpaKen
Bapiatn nokasy wmogeni

1. Mponopuyi He BnBpai - nobyayeamn Mogens

2. Bubparo npanopeys Rs - nobyaosa Mogeni; BuaineHi konbopom rpati B Aknx Rs>0 MouaTkoBa rpaHb(>0) >0
[ Mokazars Rs Bubip rpaseii Ta amina onopy rpai

3. BuBpano npanopeus Marepian - noByaosa Modeni; BUAINEHI KONLOPOM FpaHi B AKNX
[ Nokasare matepian 3ajaHo matepian. BwBip rpameil Ta aMiHa MaTepiany rpani 060 NOKPUTTA rpaHi KiHuesa rpanb 0

4 Bubpano obusa npanapty -nobyosa asox rpadikie no nyHky 2 i 3

Mokasatk 4acTMHy moaeni

Hab6ip komaHd Ans 6HeceHHs 3MiH 8 Modenb
3mina macwmaby, onopy 2paneii Rs, mamepiany apaHeii (dns ecix abo eudineHHo20
nocnidoeHozo dianasoHy zpaHeli), nepeanad mamepiany spaxeli, 3anuc KomeHmpis do 2paHeil

MacwTab mogeni : 1 Bei poamip Ha 3afaHuit
i 3 [InA BCix rpakedi 3aNNCYETLCA BKA3AHMT onip. 0- [AeanbHuI MeTan,
(75 ([ETREES)) - 0 Ginbwe 1000 - BigBITTA XaUN5 BiACYTHE

‘ Mepernag warspiany Kool rpasi wogeni

Mepernap matepiany

PE,D,GFYBGTM MaTepian ‘ Bubip marepiany 3 6aan AaHNX Ta BCTAHOENEHHA ANA NOCAIAOBHOTG CTIMCKY rpaHei

Mokasatu Tabnuya AnA BUBpaHMX rpaHei.
Mokasatn Rs rpaHei Tabnuua rpaneii. Meplwuii cToB6eL - HOMEp rpaHi; Apyriii-UeTBEPTUIl - HOMED BEPLUMH FPaHi; NATHI -3HaueHHA” 1-
3 onwiei cToporn 0- BURKMICTE 3 060X CTODIH: LWOCTHIA - 3HaYeHHA onoov Rs. .

. > N Mokaaath Tabnuuwo AnA BubpaHix rpaHei
PIORASETH METE DI BEIE FRAHER|  Tabnuua rpave. MMepLunii CToBGEw - HOMep TPaHi; APYTW - Ha3B3 MATEPiany; TPETii - MACTHE 3 AT eNeMeHTIE

[oAaTi komeHTap Crncak rpaned. MoxHa sancaTh KoMeHTap A0 rpaHi.

36eperty ‘ 3akputn [Nonomora

{ gz Q4-1 ' Colzfe Stolz SO t©j HOCG ko Odzdzg? O
] qea®dzdzy H' 2 ftod 2O € HAPS @ dpds' O CzdptOflser  d3ts

441) Oo Odzls Oy j dzdz® W 02 dzkz

] HStedo O ' Is' MW o  Cdzgts o B Bts
BsHj dsLDh qtej dzgdz2? @3 mat 1 O j Oe@

3aBaHTaXUTH Modenk

odotsHdIls! Mw o "Albzts o dBtStelz ted M.

{ MEZ4a8S * Cdzts o 8 StgRdzdz § 6Oo d dz’ dzts Ml
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Tools Desktop Window Help >
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3miHa Rs rpaHen

4 Figure 4 - O *
File Edit View Insert Tools Desktop Window Help 1. 3anucaTtu Heo GxifHe 3HaueHHA Rs ‘
| > |2 &
DEde @/ 08[kE 3HaueHHs Rs 1999
i > ™A Q0 - -
08 Mopene NoPilot .=, —l A A Il 2. B zaronoeky BikHa rpadiky eMbpatu
peXMM BiACOparKeHHA 3Ha4eHHA KOO pAWHAaT
'
0.6, 3. Kypcopom BubpaTti No Kpasax ¥
HeobXiAHOT YacTUHK MOAen! Byanu 1
(4 Byana) ::
I
4. Hatuch YTW KHOMK y 3anucaTi 3HaueHHA n
Rs
SanucaTh 3HayeHHA Rs l
a
5 [Ona BCiX rpaHen, Ak nonany B BUOpaHy '
yacTMHY dirypu , 6yae 3anucHo HoBe °]
3Ha4yeHHA Rs | rpadi Ha rpadiky ByayTe
BUAINEH] KOMbO POM
Ounctnti Rs (Bci Rs=0) ‘
e
36epertn 3akputi | ‘
a

o) B )
{ qAe®a9-1 ' Cdas H btz BC tz®dgE® BEH j oz

dbestedlsds H' 2 §5 1bd&SHH Ripiksiod Hads Lz0
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4 Figure 4 - ] b

File Edit View Insert Tools Desktop Window Help -~
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ANropuTM 3anucy martepiany
rpaHen
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Bi D Tepiany AnA rpax

[ | Nokaaats Rs

1
Bu

BuBip maTepiany Ana rpaHeii

"""’I ﬂ‘ _] ‘1 h:., 2iop Wndow Sob 2 B BikHi BUGIp MaTepiany - BuBpaTi
S |@| 0 z piaﬂ |

3 B p hika eni Bubpatw - BuBig |
Ha pal Lb 00paVH y na |
4 Ha me u Kyp opom evbpatn 4 |
|

3anucatu matepian ‘

5 Eyue MMMMMMMMMMMMMMM bpaHoro

p Ny Ha rpaH BXOJATL B BUDpaHuil
6
Ha Ha p hiky MoZeni rpaHi 3MiHATE Konip
Akwo plan He BMIHIOTLCA NepelTh Ha
MYHKT 3 iHaue nyHKT 1

Buoanuti matepian ‘ ‘

36epertu 3aKkpuTu

a) B )
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| Material Selection

Tun matepiany
PEC O

Marepian [OienexTpruna npoHukHicTs
Alpmina-alurmanal Bignoc. nposiHicTs TatraHc eTRat ToBupsa (mam)
ir 00045 :
MpoHKKHICTE
PeaneHa yacTuHa ¥ABHA YACTHHE
fopatv wap ! 0

anecam

{ gz e2-1 * Cdzs o BBk O j te' Odl

ldB"  te Isdiflz d&OIsj tdZ2O0 dzkzdzO Y s@ Is doftj delzliste[d Is Is W
YyJtcosdzddz) o HGc[dRp &' By Md GG j tc 'B@dz" 9 HHOME
BOIsj ' TQREG® I " HJj Odz! dgd 2 J dzj € Is tc dPayfdet] 2lectrif tc s ©
conductord PEC). 1 dzv C B L dlsdedr BAI0OiE dyds teod . |
odetstc’ CRBYBLdIsdds BOIjtc' Od' @9 MIsO' HBM

& Material Selection

Twn maTepiany
PEC ™

Composite

Composite Layer on PEC
Multiple Layers

Multiple Layers on PEC

Alumina-aluminal

{ bz @3-u§ dfsS Isdf o O] ' Odt

raev o' HStedlslsY MY dMSE Migllsftc'L @aRYsE] BE M
@ dH' dzj dzs B d ezle B d dzj ts e 'HRAdzd 2 BOLj o' Odz
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4 Material Selection - x

Tun maTepiany . - a
Bubip maTepiany Ans BUANEHUX
Composite v rpaHeii

Cnuncok
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