D»VNMIVPON MTY




GOOL

S1'Nn Hrawvw2

D2™YN 1PN

L HPNOLPY NPOIN .1
S NP5 MOPTNNIPA NAY NPYA .2
B NPT MOLPTNNIP NIY NPY1 .3
O NPIVIP MOLPTNNIPA NOY NPY1 .4
D MNT NYLN .5
10 . ININIVIDY YNV NN DINITRNP IDT .6
2 DMIVPINYT DIDIN .7
2 YONN 29T VINMN .8
. DYVNN DN .9
B DT MDA DT DTN .10
B YONNN NTYD NOY *NIN .11
B INNOPN MNXNVN .12
B P2 DINWN MTY .13
BT DYLNN-IVPON DY) .14
4 NIMD 5121 5591971 ININNAN -NVPIN DNINIVIdN .15
4 NYTYA DINNRD IR APV NV .16
www.gool.co.il

BN T



DYVINNVR?N NMTY

NV NN2IX - 1 71a

01Myn 101N

) DY) M Ha0Nn .1

www.gool.co.il

4—



1p19 MNP NVIN

GUUL

027N 1APN

$MMOINY

PO NLYY (1
VINDON DY DNVIN MYNNNA (23N NVYW) R DT NOYI NPOIT NLY VN
PN ML TINIPA NLY

79 NAY IWIN (2
PNTI MOUPTNINIPA NI VINON DY DNOVIN MYNNINI NTI HVW N VN

WN oy NPt (3

Q 5915 LN MYVLN R DYTI NHYA NPT HY WOLNT MDAN NN NXN
Rl SR NaBplakalaly

NPOTNN DRIV PYORN NN AN XYM I OPTIA NN INTP NPT

M19a 595 )yon (4

r
.p(r)=p, = HYON MDY R DPT9 HY2 91752 HDI15N WONN NN NN

D95 DY NN P (5
DM DAY a, b, ¢ IWND A=af+by+c2 : NIN >NOLPIN DTV NI
AP NVPY A DN N
T, 0, 7 DY MK XD NPYYY MOPTNNIPL A YW DP9 NN N8N .2

DPNTI MVBTNNIPA 0229999 NP 71’ (6
DN OMIAP a, b, ¢ IWNI A=ak+by+c2 : NIN PNVPIN NTYWN NI

L0, 6 IMY1 NN NV NPT MOPTNNIPA A YW DX NN KYN

divr (7

MOPTNNIPA NWNN DX Y¥I .0IPHN NVPY NIN F IWND V-F X 2WN
NPT AP NPMILIP

NI "N AN AND www.gool.co.il



1p19 MNP NVIN

(LS

NV 9193 NP YV VINIT Y NN
MYPNI NN A IWRD V- fA)= f-V- A+ A-VE :ININ M DR NN

NONYID TIYPO ISPNS NN f -1 NIV PNV

DIV Y29 HY 1P DNOIN

F=2f+3p—50 :NNIN TPNOPIN PSP NNM)

Z PN DY TN RO @ YN NPNTI MLPTINIPA
PN IZHYN YA 200NN TIND gS F.dl :nxawn N

900N TINA XYW NOWN DY [VxF-ds :nxawn a

02 NALVYN YY HNVIN

z o . n
,F=arf+bf+czz :NNIN MNOPIN NIXPNAN NNM
LN OWIAP a, b, ¢ IWUNRD ,NYPDDY MOLPTNINIPA

T2 N8N H N2 R OO TI2 155 NOVYN NNN)
DY NN NDID) Z-N PN NIN NIV MIVNDION PIY
XY YN

D930 NovYNN NLY YD DY gS F.ds :mNawn .N

NOVYNN TINA NIV NN DY Wx Fdv : DN DWMON N8aavn .2

NPT THIND DTN NVPI XYM
Cf=ax? +by? +¢z° NP THNDN DTN NVPI R8N
XL Y, 2 S OUTINPNS NYND TN MOPIN

VINITIIN 111992 2959 NNOINN
, F (X y,2)=2xy :1PIOPON MPEPNAN NN

CA=2R%459—47 1PNOPIN NOXPNOM
Vi AN awn N

x=2, f =12-5 ORNNN NP VE SW Proa A SY 0790 IN RSN .2

DANY MY VI9-227 Y NN
.V(%x,&)zo £99 NN

(8

(9

(10

(11

(12

(13

> NI "N N AND www.gool.co.il



1p19 MNP NVIN

GUUL

09V 0P DY DIDUN DY OPIVY PIN (14
A= yR—x§ ORI NTYUN P
DONPN MY ININDN NP0NN TINRY @A- di - "MPN YNMLPNN NN VN N
:Xy YNRA MININ MTIPIN P DMIANKRN DIWN
.(0,0)—>(2,0)—(0,1)—(0,0)
TIN2 MMON NLYN Y W x A-dS YNLWYNN YNLINN NN VN .2
JN PYD OV NHoNN

21299 Y9N YY OMIVY PIN (15
A=x2yR+y°x) +Ccos(By)2 - MOPI NTY M)
DM DYAP C-) f IR
90PN Yy G A-dl :5MOPND NN VN X

5 > PN NN
AP b IWND Y2 =bx : N DIPYN NNNWN

9150071 27y DINNN NVYA Y j VxA-d§ :9MOPNA NN IV .2

3 N2 "N N9 AND www.gool.co.il



1p19 MNP NVIN

IV MIAIVN
.S=7R* (1

3
Y. :47zR @

3

Q ry
.O-:m !q:Q E (3
.Q=p,7R* (4
.A =acosf+bsing , A, =-asind+bcosd ,A =C .2 J.N (5

, A =asinpcosd+bsingsind+Ccosep , A, =acospcosd+bcospsind—-Csing (6

. A, =-asinfrbcoséd

V-F=3 (7
NN (8
.W><|f.o|§=—5RZ A .chIf-df=—5Rz N (9

2 2
[VxFdv=(2a+C)7zR°H 2 .pF-ds=(2a+C)7R’H .X (10
A= - ! - 2(ax,by,cz) (11

J(ax)? +(by)’ +(c2)

.2(3,2) A .V =2yR+2x9+0-2 .N (12
.NON (13
.Wx/&-z-z a .gs/x.dr:_z N (14

Lo I L. 1 11 933
IVxA-dé’:— b2 —Z_p2 A .95A-d| —_—22p24+5°p2 N (15

5 21 21 5

4 N2 "N N9 AND www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

NP2222 ML TNINIPZA DAY NV - 2 2149

01Myn 101N

L 2 DY) M Ha0Nn .1

www.gool.co.il




279 NP ML TINIPA NIV NYYA

GUUL

:0"M N1 12PN

$MMINY

WM NN DP9 (1
LDINSN NV POINND @ DPTIAINDINY PT D9)
-V 4 NN T 912 HNONIDINA PININ 21097 I8N
—V-25N80wun
22230 XINND) TINA ININIVIAN NN RN

MOYN MR NI (2
209N TINN @ PN NI NN
.b »1%NNY a XN NIN DY MNNON DTN

IRY DY IV Hn0D0 NPT T = -1 9T
MPINII NNATN

7252 NINHN TINA DNONIVIN NN NYND
JOTHN T PYIANY NN

0070322 DANNN YD Y)Y (3

LR OVPTN d TN DODDY NOP NN
DON NI DYDY02N 7Y ININIVIIY )N

.V, NIN ONOXIVIN NONYN 19T
V=0 2P0 TINA ONONIVIAN NMNPN NN RN

DNA nD»om (4
R YDYTIV DID) NAYW DY I8 DXPYT DIIDT DY HODPID Man
.p(r=R)=Vcos(az—NGg) :>T 5y NN INOXIVID N9
DM @V OWIAPM N DOV 199100 TWND
N =192y 7R NININD Z PN PNDIN NIIWNN
2NN D92 HNINIVIAD NAVN MNIN NN MY . X
2NN 532°0PYNN DNONIVION NN INSND .2

YNWYNN NTYN DY IMIND NN PNININTD )
MDY X\INN

1NAVYNN DY PNVLYNN PYONN MDA OIN T

¢(r =R) =V cos(az — N8)

i

OO

2R

5 N2 "N N9 AND www.gool.co.il



279 NP ML TINIPA NIV NYYA

GOUUL

.DNA n2p5m 5 57mn Pon XN mMann .n
IYUNI 783D D00 NN NAINN DNA NP5 1O5nYN NNIN
IOV LN Yoy DNV
YDV YNVYN WON NI NADIN T DY DAPNN NY MIANT VIV DTN
, N =2 Dy DMITIPN DXYD N1PYIAN DY NPDINN NVYNID -1, NN
JDON INODOW 1PN WTNN YNVLYNIN PYOLNN NOVLYNN DY NTIPI DIV T
1% NIPNA PN WON P RO NYVIANN 77, IV D107 TIVN INN
AT YO MDA NIDIN NIIYNN DY NTYN NN INSND

6 N2 "N N9 AND www.gool.co.il



279 NP ML TINIPA NIV NYYA

GOOL

IV MIAIVN

o0

N(r,@):iﬂ(ﬁjl cos(16) ,r>a ,V(r,@):zﬂlr'cos(m) ,r<a (1

r =1 7Z'Ia.

V(05 [(gju(gja]ﬁn(gej PR

- Ao 7N sin| 720 _m
.V(r,z)_zn: (ﬁnleo(d rjsm(d zj,Kn_ 5 (3
anl,| —
(24
H(r=0)=z0, 4(r>R)=4(R), 4 (r=0)=2T200 N> .X (4
\ \Y
h= I (aR) I (ar)cos(az—N@) , ¢, = < (aR) Ky (ar)cos(az—N6) .2
1
=)
(24
.n=eNa-C-cos(az—NG) .1
- {—@6’1 r<R
=3 . y Ny =eNaC .n
-A6, R<r

N2 "N N9 AND www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

NI NV TIXIPA DAY N2 - 3 714

01Myn 101N

B DY) M Ha0Nn .1

www.gool.co.il




3 P19

GOOUL

NYINTO MOLIPTNNIPI NAY NYY2

:0"M N1 12PN

o

$MMINY

DA PN POM N1 — NPT (1

IND DaP TN N8N a OPTIA PO NTD
NNN NVN YYD E, XN NIMDN P2 NTYN

.a<<d-v

MO TINA NTIPI 992 YNNIV NN NN

99791 NAVY HY JWONN MY NN NN — NNNT (2
IND Dap TINA R¥NDY a OPTIA PO NTD
NNN NVN AT E, NI NIMYN P2 NTYN

.a<<d-v

NNTIPN NPT NRNNY HNONIVINT WHNYN
NTON NAY DY WONN NMNJONT NN NNND)

U Syn vIIN (3

N NYY o NNPN TPNT HYA INDINX VN

2V, ONO¥IDINA PN TOM

W 0 MIN) PRI MY SN X¥NI VIIND
(MY OVIND TIPTIP P2 TN
ANIN 992 NNV NN NXN

1Qy () =%|nﬁi—§} £33 I
$HA0 MAVN

V(r,p)=E,(r-a’r?)cosp (1
.0, =—3g,E,cosp (2

v, M 3
(en(3)

V(p)=

N2 "N N9 AND www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

NITLAR MLITNNIPA DAY DA - 4 719

01Myn 101N

2 DY) M Ha0Nn .1

www.gool.co.il




4979

NYTVIP MOLPTNINIPI NIV NYYI

GUUL

:0"M N1 12PN

tMONY

oNMPN PLYDNN NPT PN (1
LDMNDIN DN NMIMT NYAINND NN NN NN
THPNDIN NXNM PN DN MNDN >THIN

Z VN TN

MMSN IR TV, SNONILIA PIMN 21000 MYN
v, P2 TIND DNVP OXTTIAN YWY NIN) DIPININ
ATIMSN AIRYD 20 MON

¥ 2NN TINA DNV NN NXND

MNNNIDYDI NN T NN (2
NIMY NYAIND NN NN NN
DN NINIYN YTNN .DMNOIN DIINN

MIN) DOPININ NIMON INY T, HNONIVINI

Vo
b Z PN TNRD PNOON NN IPNA
= Vo DYPININI JNPOYN MO 2NN MDD
—>
a

MNSN 2 TIND DNVP DX TTIAN YWY

Vom2 ©Pynmmnn mms5 DpINImn
DDND TIN HNONIVIAN NN NN

05958 NAYND OY PIND NN 11 Havn (3
.DPNDIN D90 MMY NYAIND NN NI NN
PPN NN PN DXNN MMM 7100

Z PN TNIND
INY LV, DNOXIDVIND PININ MORNDYN MDD

— DNLP DTN YW NIN) DPINI MMIN

LOONPYN MDY DXPININN NMIMDN P2 TIND

12NN TN HNONIVION NN N8N

NI "N N AND www.gool.co.il



4979

NYTVIP MOLPTNINIPI NIV NYYI

OV

19V 1’995 INONIVI NNNPN DY N TIN-1T NN (4
.DYNDIN DN NMINY NYIAINND NI N)aYN NN

bl V(y)

V()=

TPADIN NN 1PN DINN MM YTHN
Z PN TNIND
IRY 9995 V() 5080192 PN 1m0 MoN

DLP DYTTIAN YWY NIN) DIPINI NIMDN
032010 MSY DYPINININ MMDN P2 TIRD
D>IPN2 NDNN TINA ONIXIVIN NN RN

: OYNAN

Nvwna V(y) »ooan oy mvoo nsa N

b
IUND .2

V(y) =V,cos (%) IWUNRD )

10

N 19NN MDY DYD2APN MM Y (5

DINSNI DPINID DPNDIN DN NV

DM a PRIN XZ NYMNID aApna

a V=0 0 <y <ayayznwndyrnym Pomnmo

. 6

m} V-0 Vo(y) =V, sin (;” y) HNIXIDINT N¥NY M7

/ . DNYNHN P2 HNIIVION NN NN
4 N1 Non NN (6

T b D9 MNMYN MIWY a X b X ¢ 57na NN

&7 v=o 9N NN MDD LYY DXPININ NINPN DD

Vo Vo N800 N8N

V=0 y  DOIYLN PR) NDNN TINA SNONIVION NN RN

i} / (N2>nn 7INA
NI "N N AND www.gool.co.il



4979

NYTVIP MOLPTNINIPI NIV NYYI

GOOL

OO NN YT I NMYa (7
D221 NINMD NYIAIND N5 NN NN
12NN NI DN MNDN ITHN .DMNDIN

PINMN YPOYN MDD .Z PN TIIND INOIN
. 3
V() =V,sin (ﬁ x) ININIDINI

DN MNON IR E(x = a) = 0-2nTwn

22NN TINA DNRINIVIAN NN N¥N

11

N2 "N N9 AND www.gool.co.il



4979 NYTVIP MOLPTNINIPI NIV NYYI

GOOUL

s MIIVNH
y)=>_C,sinh (%n xjsin(%n yl| (1

=3 Ao ginn [ 218 \ginn [ 7 i 7Y MY om0y Jsin[ )| 2
gp(x,y,z)_;{”n smh[ . jsmh( . jsm[ . )+7m nh( " jsmh( " y}sm( " xj_ (
(xy,2 ZC smh( x+a)jsin(%ny (3

b
’C”ZE;j sm( bdey N (4
smh(ﬂbaj y

n
C - 8V, J1 odd 2 2
znsinh (ﬁbnaj 0 else

C, = Snbo 3

(4n?2-1)m smh(nna)

7zb

e(x,y)= Vsm(—byje a (5
.(D(X, y1z): i 1o, .sin(?xj-sin(iﬂz)sinh{J(TjZ+(TJZYJ
no sinh (\/(”:) +(7[:1j bj
_ V,

12 N2 "N N9 AND www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

mNTyvN - 5 714

01Myn 101N

L DY9NIM MINYIN .1

www.gool.co.il
12

4—



5P19 MNT MNYLVN

GUUL

027N NIXXIN

:HINVY

Mo¥N 90 ;ENta MM (1
L D>12INHDN DYININD DX MY DX

DNYNRN NYN d PNINa NIV PN

L0I0IVA ININND J WO DY PIPON DPINN
PO0NY 1N DNNPY MNTN NIYLVN NN NI
° y .2NY92 HNOXIVIN NMINPND NN

MAYN 1A MY (2
N DYI12INNN DXIINID DINYI NIV DN

DPIN DNYRN NN d PNINI . NMINA

L0V ININND [ WO DY PHPON
& PP0ND 1) DNNY MNTN MYV NN NN
L AN HNOXIVIGN NOIYPND NN

19917 NV Yy JWWONn MYaNN NNISN (3
PN INOIN NN M)

.0 VN DY PIPON KNI NN DYN Z PNINA
NV NAY DY G IYVLNN NNVINN NN NN

MNT NAYLNI YNNI MO (4

.0 LR SYa PIPYN NYM PHYN Z PRINY PINID INDIN WD NI
PONN WY MO NN

1990 Oy YLVN NNTINN AN (5
NPININ NN NP0 NN
WOLN NY NPIDN DI .R OPTI2
90N 39991 a PN O ONTIP)

NOYN YY WONN NNDONN NN NXNN
.NO0N DY

13 N2 "N N AND www.gool.co.il



5P19 MNT MNYLVN

GUUL

19990 '8N TINAJWON (6
,TPIYTD N0 INN TINA N¥NDI [ XNTIPI WYON
R OYT2 npINN
.17°901 1999 HYN a N2 XN WONN

NN AYNY Y93 ONITY NINTN NIYVN NN NN
.AN991N Y92 HRONIVION

MNP VLYY JWon ,Nav (7
PN 2 OPTIA MHNTI NOYP
OV NDOPN 1OIDN 23 PNINA XNNI [ YON

a 3a
.XA:E y XB:a,XC:? ’\").[3 X'Tl'\’S

AL B, C :MTMPIONINIVION NN NNN .
1B NTIPIA IPNVLWNN WONN NNOIND NN
10 WVNRN DY S9N MDD NN

INOIYNN NI NYITVTN MINNRN PN

9L U %

UM Yyn DNYLVN NY (8

1z (d,0,d) ©mMP101  DIYOLN NV DN
'. DN NOLWH DYN (-d,0,d) )
et % a4 PN PINID
- — YT DWNT NPIWIPON ION K
‘ a L ' 12>0-1 N7V SOV KLY

(1) D7) 21N WOVNN WP MOD NN .2
2

190D NN YN — -=10000 W
4re,

1TP01N DY WONN NNOINN I L)
179101 DY 99190 WONN NN
INOIVNN NIAD NWIITN MINDRN DN T

14 YNI) N AN AND www.gool.co.il



5P19 MNT MNYLVN

G AS e

" 199193 XY 19290 '8N Yyn Jyon (9

\ 2y OOV TN NTIOXN NM

T ’ YN AN NN DY NNNN R OPTI
PN L0V TOM

_/Q \ ~ NOPTNNIPA G YV VW PN OYN

_ .(0.5R,0,15R)

0.5R X
DOVYITN NPIYN MIYON DIPINI YT NN N8N N
.20 YYNY 20992 HNONIVIOT NX XVAY Drava

.(0,005R) , (0,0,1.5R) MTIPI2 SNO¥IVION NN NN .2

(\/_R

> j NTIPI2 TOMN NAY DY HINLYNN PYOLNN MDAN N )

1WONN DY Y9N MDD NN T
TNIIYNN 129 NWITTN TPININRND DN .

J

I g D9IDIN MMY 53Y 12 )¥0N (10
v 1Y 2d PRIna PN DPND1N MMY MY DM

q ININND [ WON DY PIAPON DPIIIN DN’ YNNNI PPTI
0VIWa

.2NT92 DNINIVIAN NP NN NN N
N0V N0 NYINTN NTIAYN NN R8N .2

’»D

AN NV 17N %NYN DNYLVN (11

PINIDONOIN MM DYN A PNINI KRNI g, |YoN

4 MY NN b PPN NI g, WON

a 2NN D92 DNONIVIOM NTYUN NN NN N
b + NN DY WOLNN NNINN ONN .2
q; MWININ DY 10N WL NI

15 YNI) N AN AND www.gool.co.il



5P19 MNT MNYLVN

OV

N2 ©%391 )¥ON DY NAY NP (12
DT NYYA NIDII NAY NONTI NOP NNN)
1, NN OYTN 1, MM
T2 NOOOPN DN d, PNINA RNNDI g, WYLN
.d<r-v
T2 NOPN 12301 d, PNINI RNNI g, WON
.d,>r,-v
LOPTIINN DY DINNNI XD ONYLNN
99PN NNNNI 12 HNONIVION NN NN N
.g, WONN DY NN MON NN RN .2

NOIVNN NIAT DVITTN ININRD O )

MV Dy 99T (13
PININOINOIN MPN z, PNINA NN NDT
.p=(0,0,p) : NI NDTN VIVIN
ANNN Y92 NTYN DX N8D N
i SNYINN DY PPOVNN MPAN NN NN .2
NYNN DY PPOLNN TO NN NN )

Y909 NY90 (14
17901 a PNIN2 NN 4 ONTIPI WWON
R O»792 NN
a q NI2INN NPRY NPINM NN NP0
AW HNOXIVID
YV NPADN YD NNINY 1N
11PADN DY ININIVION NN
17PYIAN PNINDY DIDINRNNDN NMINTN MNYLN DD
AYLNIN NIV PINA YHNYN : 30

16 YNI) N AN AND www.gool.co.il



5P19 MNT MNYLVN

GOUOUL

D MIAIVN
kq k
Q= _q__q (1
L n
POV XY (2
o =—kagg, 2d - (3
(r2 +d? )5
2
F=ed @
(2d)

2
—-kq r(aj —acosé
kq(r—acosd) . R

E(r,0)= 3 7 (5
(r*+a’—2racos6)? (R%(rajz—Zracosz
R
PO NN (6
~ 2kg®, 3k 3k
F:qaqz (=%) O'B:go(—a—ij A ¢)A:(/)B:0,¢C=2—;.N (7
2
U= 4
6a
—0.3382+0.162% .2 -d,0,d), (d,0,-d) .X (8
(
1 1 1
Q,=—-2q , az—qu 7+ 7|
((x—d)2+y2+d2)2 ((x+d)2+y2+d2)2
_qu
U= T
J2-2d
2 . R S
0=,z 3=(€,0,—2R] .4, =—q,F,=(05R,0,-15R) .N (9
%1.0450 2 0 : (0,0,05R), (pzo.ng : (0,0,15R) .2
kq2 o k 2
U=25(-07) .0 F =27 (-020,-064) .7
2 k(-1)"
l;id(—m(z)).: V, = (1) q - N (10

((X—Zdn)2 +y 4 22)2

17 N2 "N N AN www.gool.co.il



T =

5 P19

MNT MYON
GT—Z_—l 44 -+ %0 2 " kilzﬁ kil f.N (11
d (rP+a’)e (r*+a’) L. |
kL2 k(qﬁ%]qu
E_ 2 d, (r,) K K% (12
- 9 2 dz (02 2) d .
_ri 2 2 2
i)

k22 klgal% 2
_1 kd2 q2 (ql—i_ d2 qu kql

~+ - + 2
g
2 1

- k(3p(z—zo)r,0,—pr2+2p(z—zo)2) k(3p(z+zo)r,0,—pr2+2p(z+zo)2)
E —

- + i N (13
(r2+(z—zo)2)E (r2+(z+zo)z)E
Y 2
05 a(r)=( 2pr +4p250)
47z(r2+z§)5
kg

p=— :1790N Yy HNOIVIS (14
a
., R R® , R
YA g =g— ,b=— DIPMA g =—-q— : DN MNTN NYLN
a a a

18

N2 "N N AN www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

7RX1D197 219070 MINal 191N TRNR 19T - 6 214

01Myn 101N

10 DY) IM MNNIN .1

www.gool.co.il
18

4—



6 P19 0N MM NNVTRNP 21T

GUUL

027N NIXXIN

tMONY
PIOPIN P YN NPT (1
JPUNRIA NS P =(p,0,0) 2197 )
Oy (@,0,0) NTIPI2 OPINN PNIVPONY TD p ST NN NN .N
.(b,0,0) NP2 INY» (v,0,0) MPNN
oy (a, —\/Ea,o) NTIPIA OPINNN PNIOPINY TD p JTNN NN KD .2

02N NYNN Y8> (0,0,v) MPIN

NTYNN DI DY NNONN MDY D9 (2

b DYRPIRN —q-) g WON Y5V DAYV NV
y .X=—-a-) X=a-1
\\ Q »WHv LN DY HNAN MON NN AWN X
@ “o -(%,y,0) NTIPI2 N8DIN
T 5573 IPYRINN WO PRINY NN .2

TN DNIYLIN PA PNINNI N2INA
MOYN 45 NN X -1 PN DY WONN DIPMI NVPI DY
AYLNN DY HNBN NN NN YN ,DX2PPAY X PYD DY N2IWNA wHNWN

.DNYLNIN DMINPY DTN VINI NVPI NN WD .)

DV NTY DY NNONA WHRNWH DYIN ,)WONN DY DN MO NN IV avn T
U2 PYO Y NN NN N2IWNN D NI NDT

NNV WN (3
.(0,0,-d)-2 N¥1) —q UM (0,0,d)-2 X8 g WON

. Z PN DY NOIYID NTIPI POITHN INIXIVIdN NN IVN N

DNONIVIAN DY PPNV T Z DY IDNDIPNN TININN .2
DIPNNRN ININIVIANN TAX HINNND TN NV KD D197T HY

21977 DY NTYN DY PPNV T Z DY ODNIINN TIVNINND )
DIPHRD DTYNN TR HINXND TN NOVD XD

19 YNI) N N AN www.gool.co.il



6 P19 D021 MM NINTVTRNP 219> T

OV

(M9 N9X9IX I919) NN NN YL (4
L DWPINANND) P IDT VIMN DY IONYN DNT
JPUNIA NN g OONTIP WO
LOMMO F-Y P, g-2 ON»NN
21971 DY DI MDD VINIYI NN YN . N
TN OV NN NN AWN .2

=~
—
=l
—
N
|
—_
=l
=l
~
=l

.F= ) : NN 919N DY S9N MIDN D DRI L)

91997-919%1 NN (5
.= 0PN P, NPT F -2 0PN P, NT

P, YV NTVA P, DY MININNY NXIN N

=3P =3(oF) (P F)) sr0n

SIS E A AR U=

17 DORY DRI ,2IDT-219>T NOIYN DY 7PINN DIY XN T DN .2
Y DIRNIN OYAPN ION P, DY NTYA P, DY MIIIIND X DXIAVNN

. Py Y MDM B, DY D197 MON NN N8N )

MM N TF -9 923pm §,-9 9apn B,-w NIpn1a B, Sy Mon v nn- T
P9 INDY B, -Y 9apn B, ON

112 )00 HY HINNNINNP (6
(%1 Yo, Z9) T NTIPIA DPINN g TTHAONTIPI WON

DOIWNY Q; DY DN DI ANY P NN ION Q-1 NN NN .N

NAYNY DXITHN NNY T8I, DO TPYNIL —q G0N WO DININ .2
N PYDa

0¥V YVN (7

y
.DNYLN NNVONN NININD NN PN
2q TNOANNNND TIND PINT DNOXIVION NN AWN
b INMVTRNPN ATON TY
» > " Q  pf 1
—-q = ¢ —q % ‘V(r):k(TT_l_ r2 +F2i,jrierij

20 YNI) N N AN www.gool.co.il



6 P19 D021 MM NINTVTRNP 219> T

G AS e

MM MNMP LN (8
NTNN WOLN MDA NYL L TN PT O
T2 Xy NI DY NN VNN . A TNIN NTND
JPYUNID RN DY TRR NNPY
XN PN OY o THNT I VINN

INOIVION INDWN Q-1 Q; , P : N NXD
IIDVTRNPN VTOD TY

:"{V

NPV N1 NYYP (9
o(@)=0,C08¢ :TPNLYN WYL MPINI MYV R DPTIA THNTI NP
N NP 6,7 2 -1 PN DY PN NN @ TUND
NINITRNPN ITON TY DRINIVIDN NN XL Q; NNI Q; , P NN NN
PINTI MO TINIPA

MVIP NT1IY NN (10
DY PYPYN DXNIN .PXPON DY NPIVIPN NTITHY NTYPN NNIN NN
CE=E§ :TNNOYNDUN DTV DY P DIDYON) IIUKI o, NN NPIVP
JPURIND a PRINDY X -1 PN DY XY TT0IN PPPONN
DM PNIND DN DNLVP TINND DOPIPONNIY NNINY 1)
NNRXIY NN TTIN OND) MOV NN a<x<a+b :DINNA X-N PS HY OONIN
LT3 TN PYPONNN ONDIN DV PRINN NX 1D IONYNN NTYN

129890 28D DYPIPONA DIINNY DINDTN NP NPND TIN DN N
NNHDY 1M 1N MINNYND NT DNIYENIND 2N ONM a,-) ,-¥ NN .2
.P,7) P, IN
INDIN DY DIPIN MNWNN NTYD MV 21N DT DI9TN YOIV NN )
JDON NI TN NTYN 0D PM 1 =1, -2 NN ONIIN IWNRD T
.o, INNSD
Yo, NN NYTO YNION OND

21 YNI) N N AN www.gool.co.il



6 P19 0N MM NNVTRNP 21T

GUUVL

$ 5P MAIVN

1 a’-b?
VY0 i .p==mVZ%k| —— | . 1

NOLIO NN p 5 (bz—azj N (

VD NN LT .P=qg2a ) VD NN .2 .F=QE, .x (2
7z ~14.14d ) .z, =10d .2 ka2d  n (3

z-—d

NN ) .U=—%(p-r) 2 .f:kq(ﬁxr) N4

NOM .2 NN N (5
. _blz__’zr ﬁzzi_i:(#l'ﬁz'?"'(p’z";) P, + (pl ) P, _5(5 ';)(pz )A) 2
'E —3k(p1p2 ) ’ ﬂ _?4_5 plpZ? T

» Qo =(3%Y%-0)a , Qu=a(2%" =¥y’ ~2°) , P=0A(%Y0:2) , @ =0 X (6
1 Q23 =3y020q r Qs :(zy(')z_x(')z_zé)z)q ’ Q21:3X(I)y(.)q 1 Q13 :BX(')Z(I)q
Qs :(22(')2_X52_y(')2)q Qs :3y(')Z(I)q 1 Q31:3X(I)Z(')q
LQ=MMYN N, p=MNYNNI, Q=0 .2

)= 2L )y e 20 2 (a0 07

=l

V(

3 2

r Qu :/1(3(:052(1—1)% ) ﬁ:%(cosmhsinay) , Q=AL (8

AL
(

) Qu=0,Qy ="~ 3sin“ea-1) , Q,=Q, , Q, =0, Q, =Lcosasina

L3
'sz =_ﬂ’€ ’ sz =0

2 3
V(F)= k(%+%(xc03a+ ysina)+ 215 (XZ%(BCOSZa—1)+

3 . 2 AL o 2 5
xyL*cosasina-2+y T(35|n a-1)+12 —/13

4k 7o,R® cos ¢

’V(F): 3r2

1 .
’ Q Q sz_ 47[O-OR3 3 p)(:pyzo ’ QTZO (9
. kpl 5 kpz 0
Py =60t ——3 | Ri=aa E,¥— ALY PO O TN NIV .N (10

4ra’ry . E-= k(- p1)+k(_ﬁ2)
(a+ry (a+ry r

N, a, = 2

22 YN "N N AND www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

D™MLPPRT DMNIN - 7 14

01MyN 12N
D»DY02 DY)INI NINNIN .1

90N HYNIN .2

www.gool.co.il
22

4—



7 P19 D»IVPYNOT DN

GOOL

QMDD 02N NINXIN

$MMINY

r6pdicrs anin

N9 NDYYPY 25201 YHVPIHNYT 9N (1
.Q WLN2 MYV R DYTIA (NPT) NN NOP
DT OY NAY NIV NYOP NNNN) NIOP 12010
bONHN OPYTN R MM
WOLNN NNDINT NXY 2NN DI NTYN NN RXNN
ANMVYP) NwInn

a1 dIn nardp

navIPN NN (2

P = P22 :Nnmy 0P moey DY nIvIPN d >y A Nbw Nbya N
N2ONN D992 OYND MWK GUND
.N2>N2 (NN NPNVYN) NNYPN PYONN MON DX R¥D N
NI NYPN PYONN TO IR KX)ND .2
A
 e—
1A A A LY L N )
I N S i R
d 5 r
T 7 J »P

OUNOTY AP N1 (3
AYTON 1IN NVPY NN 7 -1 AP A IWNRD P = A7 399 20Ipn R D»TI2 N1
(TPN9N TPNLWN) NNVPN PO MDON NN N8I .N
SNTON TIN NINH NTYWN AN NN .2

PAN 1IN AVIPN 99 (4
L1957 R XN 9900 D177 .1177100°00 XD 52PN TNN 19N 20PN DP9
: DYNIAN OMIPNA NTYN MNP DX N NMYPN IYONN NNVINN NN AWN

R« L .N
LKR .2
R=L .

23 N2 "N N AND www.gool.co.il



7979 D»ILPINT DN

G AS e

ATINN VP MY Y NTI YV NTY (5
DTNNR VP MAN DY XIN NTI DY NTYN NN VN
VPN PYONRNT MDA NN AWN : NIITD
WON MDA OMYVLN DT NY MYNNNI NI JYON MDY INND N
2IVNN TN JOP PN DIRNNIN N NTNY NTINN
INNDY (YOPN PNINA D) NMZN) NTI DI DY MDANN NPND NN NN NN
DN TIN MY DY NITYN DY XTI ANINN Y32 NTYN NN 2WN 1IN

MIVPIHNIT PN NYYp (6
b 13N DT a 929 DT NYYA INTD NP
VP MPAX HY2 MVPINT 1IN NIVY
PRINN NN T - AP A TWND P(7) = éf : TIN
G~/ 199D 197N

WOLNN MDA NITY DY AININN DI NTYN NN NNND
JPNYNN DTV VIOIYWN MYINNKI DY) NIVIND

Y n (7
DN ) NIXIN,ANTN2 DMITPNNN Y0NN DTV OINYN NTYN NADNN NN )P
DTPN DY IMIND g, OTPN DY MIOVPOINT IINKD NI NN )P
.OVNNN NTYNN BOYNN) DIV PIN DOPNN IX & MVPINT
tan @, = i—:tan 6, 930 PN

DY NIV TN NN 6,7) TIRD DY 1IPN DV NYION TN NN 6; TUND
0N TINRND

|

|

£2
\i@

| £1
|61

24 YN2) N N AND www.gool.co.il



7 P19 D»IVPYNOT DN

GOOL

tHY0 MIAIVN
0 r<R
E(r)= k?z f R<r<b :anmmantwn 1
gr
k—? b<r
:
o (b) =2, (l;—?— gkgzj , o.(R)= 8‘|;k2Q gi— j : TPIVINN WONRN NIYONN

r
PO PO

0.3 py==- TN, 0y =1 sPNOYN WONN MDY N (2

Py, ==3A : 7PN, o, =A-R :TPNLWN ORI MO N (3

- Ar,
0:MNTIY NN, E=F :MNTON M NTv .2

€y

. P, ~ X

POID N E=-27 .1 p=ql? .X (4
€y
—%A r<R
B(e-Nr-p) | g
r

E=0 (6

NN NONRY (7

25 N2 "N N AND www.gool.co.il



7 P19 D»IVPYNOT DN

GUUL

D1 21N

$MMINY

MINY %Y 152 9191 90PN 9N (1
L0122 d PNIN DINENI DPANDIN MIMY MY

dI & .= 0 )YV PHNNN MM G NYL POYN NION
2 DMIVPINT DMININ HY DD NY DI MMYN P2
dI £ PN INDY O OMINIDY
2 .£,7) & N DI DY OIVPINYTI OTPNHN PN

.DMIMNNN TNX D52 D NPNYN NVPI NN INYD N
. TINY P2 0PN D2 9NPVYNN NTYN NN INSND
.DMIMINNNI TNNX YD P 1P8IDI9N NN INND
NINON P2 ONONIVIN YION NN INSND
.DMIVPINITN DININA NYPN WOLNT DIPIII DTN NN INNA .

.DMOYNNM DXNYPN DNIYLNI YINOYW 7Y ANINN DI NTYN NN 2IW INSD

J a9 L u

.
—t

PYL SIVPHNT NS (2
L€, NN IVPINIT VAP DY INID MVPONIT ININKY 257 R OPTIA NTD
YMIOPONITN IIIND GONI) FWNN PYON DY MAAN NIY YOPONITN IMINN TINA

0 =2 TNYY NN 19IND NINON (1NINY
(D NN D2 OTIP INND : 399) .PNINN DI NTYN NN INSND

19599 NP AN N1y (3

TINYN WYON NMIDANI PYV R DPTI TN NTD

.p(r) = p, % -5 YN

NYY2 NAY NTTAN NOYP MY NTID 2122010

2R "MI¥N DTN R M99 OV T

DTPNR DY MVPINIT IINND NIYY NIPN

£ (r) = 14 :mnwn MopoNT

2919 NP MY MIVPHNITN NDYPY 220N

-~EQ 5915 Wona nnyvn 2R o111 Nt
2NN 92 Pa D NPRYNN MOPY NN N8N N
2NN 952 °0NWNN NTYN DX RN .2

26 YN "N AN AND www.gool.co.il



7979 D»ILPINT DN

GUUL

YMYOPONTN ININN TINA (MYP IN) NIWVIND YO MDAX NN )
(PN NINVLVYN)

70 1IN ,NIVINM WORN MAY HY NWNAN NP0 MYNHNI XD T
VNN Wonn

NN 791 P WIN (4
. L >> 3R 779IX2) 3R, R D0 T2 N0 MOOP YNVN 25NN D) Dap
.DMVPONYT DMININ (MDYOPN 2 NNIN) DAPN NN DININN
NN &, DTPN HY2 9N 2R -5 R P2 THNN DX XDNN & DTPN Y2 10N
TINNN NN Q YOI NNHMNAN NDIPN NN DMLV . 3R - 2R P2 THNN
—Qyvm
52PN Y3991 PNINI MOND DAPN TIN2 NN MDA N N
15292 NINNRN IR OIN A
2 PYO TINN DAPN OV NDPN IR VYN L)
-

YMIOPINT ININA TAX DD DINDNN DXDAP NV HND HAPD ONMNND M) .
12°2PN2 IN VA OMIVND ODIAPN DR .INVY
Dap 95 5V PN NN AVN

R AH D a

3R

27 YN "N AN AND www.gool.co.il



7P D»IVPINYT ¥ IN

m

GOOL

1 HIHIY MAIVH
ol d
— O<z<—
_ & 2 R .
E=q = D=0 .N (1
ol d
— —<z<d
&, 2

E =22
gl
l r<R
E_ 3e,&, 2
kp4rR?® FSR
3r?
p0r2 ¢ pr2
— r<R ol &
4Re, ar r r<R
3 3
= —pORrr R<r<2R .2 D: /})647[3 r R<r<2R .N (3
4"250(} zr
R 3 _
3 Mf 2R<r<w
PtR*-Q SR <r zr
4rrie,
R? —p,R —p,R’
0.7 ob(rzzR):W’gb(r:R): /Zo =P — 5
4r% | 1+ —
5)
2 (1 1 3 ) 1 R<r<?2R
&
s & 2 2(2rL) | L sr<r<sR
&
c :27Z'L81 - 2rlLe, 1 Co 27L )
1 ' 2 . .
In2 n3 Linos i
2 & g, 2

28 YN "N AN AND www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

V1N 19T LININ - 8 1A

01Myn 101N

2D DY) ©MaoN .1

www.gool.co.il
28

4—



8 P19 Y0 DI9T VININ

GOOL

02N 0"avn

$MMINY
v YN 91997 2520 22IN0N Wun (1
4= (,0,0) YN OPINND OO T N
P (0, —a, 0) NTIPI2 OPIND NIVPINY T 1 NN NN
P DN NYNN Y8 (0,0, v) NMPNN DY
» NAINDN 799975 NP I8N (2

o 1 WON MY NNYV ,TNTI NDHP >N
o Z PN 220 NINDN 0 HNLWH
N DYPN HY S0NN DITN VIV NN NN

9990 SYW YN 99T VI (3
9990 HY VNN DINTH VININ NN AVN

9197 91997 HMNIIN (4

X1 PN TIND NV DY d PNINIA DINRYN) D1VNN DINDT NY
Apgl = [zl = w5702 NN VN VIV DINDTN NIV
N OY DNOY NI X — y NV DY DINNN) TN VININ INVPY NIV

D9 TN NN PXNINY NYINTH NTIAYN IR INSD .INRNN @, -) a; 1 Y-
DNV 1212 DN NN DIVN DN DINDTAY ININ .NOPX TY MY 2800
.DXPNINN

29 N2 "N N AND www.gool.co.il



8 P9

0NN DIDT VIV

GOOL

$A0 MAIVN
My H
e =myv (1
| |472a2 ) (
4
o= 27R ocw-7 (2
. =Nlza® (3

Hoth ; ; _
P (2sin(e, )sin(a, )—cos(a )cos(a,)) (4

30

N2 "N N IND www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

DL1N DN - 9 P

01Myn 101N

. DY9NIM MINYIN .1

www.gool.co.il
30

4—



2919 00N OXIDIN

GUUL

027N NIXXIN

$MMINY

> NN NPT NN (1

b << a1y a anmm TN NOYA NN NN
YN NVINNN NDNN) PIRDPY ISPV NN

|
i MO M APAKICHON S0 NTY TINA N9 XN
| b YOND 52PN NO HISVIND PO
' 4 .12XNN 1971H2P0NNN NTYN NN XY N
2NNN TIND PINT SONNN NTYN NN KN .2
’l‘é
.‘ VINNN INDIN YY) (2
> M = My2 1NN 1781 30191 R DPTI1 090PN 993
2NN 952 >0NNN DTN NN NN
Mgz
—
2 909 VNN Yy (3
| M = Ar¢ N71¥3307PN R DPTIIN0PN 99)
@ 2231 Y001 PNINN XIN -1 INYID AP A TIWUND
NTYN DX XYY D92 DMNYPN DN NN NI .NX
o .2N992 >VNNN
VI MY ANINN DD O0NNN NTYN NN N8N .2
P .DNVP DN WINOYW KOO H NTYVN MU
~
MLVMN N DY YO (4
DTN N0 DINDD M’AN DY XNOPN 2T )M
NNDNNN Yy NN NPDIIVHDID DY MVINN N DDV DIONON
27202 X1JON NN DO NN
J 097 DM 59502 ON DO0N TINA YVNNN NTYN NN NN
31 N2 "N N AND www.gool.co.il



2919 00N OXIDIN

GOOL

229901 Y992 LNNY N2)9IN

YO g = ar YON> NPDANNID OTPN HY2 R DPTI2INONIN DID)

. p NN NTNN YO M>ANI

.0 PN MPNN DY NPIVDON PN 220 22IN0N 20N
129957 TIN2OVNNN NTYN INN N

MPNNN AR ORND TN DY WPYND W TR NTND 7NN NND .2
17PN INPNINN Y270 D030 DY TdIIHIMN

AN 8N NINN 99N

YOND ATY NN NI 1 =2 - 10% | ] H¥ DMOLN MDAy H¥1 ImN
YONN 91T YNNI HIAPNN DIVN HIY TI VNN ININD . TNAN INNN
M= 12-107%[A-m?]x DV

B = 0.04[T]% : NI IIND TINA TTHON 203NN NTYN

Xm TPOIND NPD>AVIDIDN NN ,ININA M 7PNPOLIINN NN N¥N N
MINND YY g NPDIANNINSD NN

P27 NIN MY ANINN NN x < 02NN OXN DX XONN IDINNY NN .2
120901 OXYINN OMDITH BNN

TPNDVNIND NN Y WK HOINHNN NTUN IR NN )

MMNY P30 12 9129 TIND TN >33 B ronnn ntwn mm nn .1
7y < 02NN O8N NN RINN IMIND ONX IRNIND MINWYN TN

VNN 972

M= M,Z NYI2P NINTVLIN VINNN R OPTI2 NTD
2NN 932203071 INIXIVION NN NXNN

(s

(6

(7

32 N2 "N N AND www.gool.co.il



2919 00N OXIDIN

GOOL

:HD MAIVUN
.4 [(3Ma’b2-f)F - Ma’b?
B=<L% - 2 POID NI N (1
A r
B=u,M (2
B=y,M .2 B=tM T<R '3 _oa7 , k,=-ARZ .N (3
B=0 r>R
B= 4 (1+Xm)nlz (4
— 2—r2 —
B = yarpow 5 2 r<R,B=0 r>R .X (5
UB 2 7_2
A = Heap mR'®*-—(-1) a2
J,=0, k=0 2 |\7|:2.4-1o4(§}2,sz2.07,y:3.86-1o-6(T'ij N (6
m
1.16-104(5Jf< x <0
B,(0°)=0.04T , B~001T% .7 H= '2 2
3.56-104(—}2 x>0
m

3

33 N2 "N N AND www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

D7 Maaxi D171 0™ - 10 71a

01Myn 101N

3 DY9NIM MINYIN .1

www.gool.co.il
33

4—



10 P99 D97 M9XY DI OXTHN

GUUL

D270 NIXRXIN

$MMINY

, "9 133 912Y NPT MTINN IWYINT NNDN (1
— TTHNN Sy IMINH NWY h M r mrn Dya NOHN D)
Th—————1  prmn XN z-y 9 p, WRI p = p0 HNYN NYND
2bTaRviivibal
SDWPYN MTNNNN DX VN N
(z TIIND) ©XO°D2N P2 72 DRIV NN
N~ Vo NN NNN NPNRY 27230 NX 012NN
(v ©DIY TNX DXD2 P2 NXIN NNNPN)
29952 591010 DN NN N8N .2
(N3P PIVIDA PNINY) DX9X2ODNWNN NTYN DTN MDY NN RN )

WNTY O (2
/7** 7T b 231%>N DTN @ 71°39 DYTI DY NAY NP0 NOP
/ S~ / / /- DNMN NTNN p THIND MTIND 5¥2 1IN INON

Seaec s ON NP DV NPYN MTINNN NN N8N N
DONTIN PO 0N DN

%
Z ) ION NOVYNN PA V, NNN NPNR DMANH A
‘ ; DYPN HY TINNNN NALYND
e, e P NP DI MY NN NN

SR NP TINAOINYNN NTYUN NN NS )

22 9w o (3
b 21N DPTN a 329 DT DY NIAY NP7) NP
NN NTNNX p TOINO MTNNN DY 1IN NIRON
DN N9YPN DY NOPYN MTNNNN NN NN N
.09y DI N73) DLV PP DN DN
ST 0NN OODN ONN P A
- STNN 1991 PNINI MOND MDINN NN N3N
R NYOPN TINOONYNN NTYN NN NS )

34 N2 "N N9 AND www.gool.co.il



10 P9

D97 M9XY DI OXTHN

(LS

o0vp VIIN

a YOPN DDA DT, L IDNRY DIVP VIIN PN

.b 9Y1HN YOY02 DTN

— LDHNINII YIAN )IN) DIDI0IN NV PA
.p N DINN DY MONON MTINNN

20NN DY NDPYN MTHNNN DX VN

0IY D990 2WD POINMK Y7 1)
R, 2129 DT NOYA NPT NP NN TN
P1 MTHNN HY2 1INHD 219NN R, ONNON DPTN
(R; <R,) R, <7 <R; DINNA p, NMOHND
Ry <1 <R, DINNIA p, OOUNO MTHNM
NYOYPN DY NIIPYN MTNNNN NN XN N
Ry LOONTI PO OMN)
NN ON T2 DN MDY NN RN .2
VY13 NN NPNRY ™HIN DX DMIIANNY
TN ODNYNN NTYNINND )
199D (NPNAN NPNLYN) WOLNN NNOINN NN RN T

MMY Hap HY MY TINa D9 Maray
Q WYLNIA NYL DONY MMY DAP
a NN NINYN DT TR 92N

a,XqWo

I ) I - ,d < a NN MMM P PRIMm
d d

R N TIN MYTHINN
20YN21 DM NN R8N X
22PN MY M9 DY DN MY NN N¥N .2

STNR TN 22PN DY WONN MDAN ¥ NN : NIVTN

.a=2 V00 r P MDD PYNN KNPV DTN DX 2VN

MDD DY MY MAN YW ND IVN 1IWN

SINN2 DN OV NPIDN MY MINT NN NNN

-Q

2¥2 99N 2PN DR DXNINN PN ,OMP NI TN M Pyoa )
251 R DYYD DY NN .DTNNX p TPONO MTINN

(9

(s

(6

35

NI "N N AND www.gool.co.il



10 P99 D97 M9XY DI OXTHN

OV

/ 93 N3 N9 NNYL NOYYP
a DT (NONTN M) NI NOP
.0 TPIND MDD DY INDIN 1IN TINI NNNN)I
’ .Q NI t=0-1 19PN 9Y WONN >3 M)
TPNPNDD NIIPN DY PYONN NN N8N N
/ / Rl ia A%

STNONWNN NTYN DX DTN MOIN NN NN .2

299329 79N ANLN MTINN
Y5y DYNIAPN MM NV DINM)
p(x,7) MY MY OXPMINN L X L ©>1010
DWNINIVIO WIS DI WX ,d PNIN

X L (L >d)
2y2 PO N NY MNIDN NV P2

20, y) PONO MTINN

: DYNIAN OMIPNN NIV MTNINNN NN IAWN

P =Py sin(%y) N

<P =Py _ (ﬂ,xj
sin| —
L

") 1992 09 MY
7PN 92NN R MITINM a ©»TI Dy 590 1)

Vonnn
ST PNAIN DIV MAN NN NN N
11OYN DY0IN DY NNVLYNN DINN MDY NN .2
IMNNNN DIDIN DY NPNVWNN DI MDIN I )

21997 NIVIN
I(x,t) = L, 92 1M >N 0NN NN

MM onap I, w, b :IWNRD
2NN TN DTN WOLNN NNVINT NN NN

(7

(8

(9

(10

34 NI "N N AND www.gool.co.il



10 P99 D97 M9XY DI OXTHN

(LS

PN ¥393 BT Moray (11
J = a(x®2 + y*9 + z32) :nnonn my nny 017010 ¥312 0NN Moy
TPV NYIAP @ TWND
OV MTMHN N N
1(L-3,4) NTIPI WONN MDY NPV AP NN ,¥3IN NN .2

.Q-2 DN MWK NOIMY R DPTIZ NTD TINT YO TO DX OO )

dQ
2P INWI INYOP 0T Q OND . g DRRID

z, 229019 2VIPN N1 (12
VP IVPINOT ININA NI R HIDPTIV N1

Z-N 8 120 220N NTON P = PyZ NN

. TYIAP DOINT MIPNNI
.A12°0N MAPYI MNYN PPN NOVPNY NN
.DNMYPN DNYLNN DY DI MDAN NN R¥N N
NIRNNDD MO TNRIPN DY PPN DTN MDA DY 9N INN .2

1Z 1PN HY 10DV R DPTI DINY I8N TIT WY OB TO N )

N9 DYHANY DY TP 9193 BT MDY (13
.0 DTN M1 HYA 1NN NYY a D TI TOM NT
.V(a) = Vycos @ 5830192 NPINIn 771N Nov

Z DX DY TN XD @ IYUND
NTION TN OITN MOOX NN N3N

0959 D»IVPINT B91IIN VY By Yap (14
MY NN d 123 20N MM Yap

e | D211 DMVPONT DMININ
------------ 1 €1 0PONOT DTPN DY TNN IDIN
Ta ;]VU T DTN Y2 DY MM 01 M9
‘ | .Gy P9I &5 MOPINYT

TY 52PN NN XINN NYRIN IIND

MNYN N PNNNN NMDNN X PNIND
(PN NIND) DAPN INY NN NONNH

MR 5apn TN 0NV NN LV NNN NPNRY 923NN Dapn

PO DN PNNNN NIDNN X PNIND DNONVIN NN NN N
.DININD P2 OVAINM WONN MDAN NN N8N .2

37 NI "N N AND www.gool.co.il



10 P99 D97 M9XY DI OXTHN

(LS

TP9IM SI0PINT MY NPT MTIOPIN SNV (15

TOIM-Y0PINT IDINND NVYN XNDIN MY NI
.d Y2 MYMIPN PMINOY NN

| |
! |
f‘*ﬂi lr'-::lfl:: .0 DO NYWNN MM
— DMV ,DPNONN D) MY D) DN

D

L J L J D720 DM A DPTY YA

.D xn 02030 PN Pa pnInn
T2M-I0PORITN MDD TIT DY DIDOHN
MDD MINGD DN DIPPN TUND
MY DY DXINNNDN) DPNONNN OI2PDHN P2 DNIY DTN NN RN
VNN 02 oONONIVIdN YNV PN DX ,DONIN DMIPNA (MTITVPIN
AKLD N
.DY2°231 12 PNIIN INNN NN OP IPN DDDIN OPTY .2

DY279) MY DY HNINIVIH DIRXIND TN PIND PIN NT PYD Drav1)
(DXNPOVUN NVLY MYNNNI DI

—

DIN NNNI HIN

SHIND PYINY OIN DY HPANNA NN TIND IR A DY TI2 DN

2010 H PNTINA XYM DXNN 1D DIRD DV YPIPY 92apn D nn
M) TIND NIV MMM DY TOM NWIMI RO DIXRD TPNNNY NN
.0 NN DN

DONN YV TN NN 7N2Y DIND TPNNND DXNN P2 MITINNN NN INSND

o YYD MPY N1 T NPIND
N2 19INA YPIPY NI2IND NPINRD

DoV TN NTD TIND [ 01 52 VIN

P TY YPIPA MIPY NTON .a DT
NIXN NTIN NOWY TIND A9Y MWD

.0 NN NYYA b — a "YW NIV

.Og NN DNITRN DY MDD
DNONIVIAD NAVN MNIN NN NV X
SNTHY 2220 N5V NNTR YVVLOINVPIND
9130 DYNINA HNOXIVION NMXPND NN HIIVN .2
.N2OWN D910 NNTRN DY MITHINNN NN INND )
(NNNNY INWNRN DYN) NTIN NV DY NPNLWNN DI MDAN SN T

O b

(16

(17

38

NI "N N AND www.gool.co.il



10 P99 D97 M9XY DI OXTHN

GOOL

M) FNYY N7 (18
: DYNIAN DOPONNN MNVY TPNRA NN
POY PINTI NI
,0< @ <@,,0<0 <2m :0nM
oMM OYI N MmYnN a <r <b

DYYIN YOI NWY @ DT 2190 NTO
ANNNN TPNTI NN

09 <p,,a<r<bo<6<2m:0nM

2 0) 0 MO NoYA
MNYY T NOLWN NN IPOYN NN NI DY

VOonomab 92nnn r = b o012 0OV PO
NNNNNMN NI M DY INTI NLWNI NN JDINN ININI
PN DOV TIOIN NVY

PRI N2V IPA OININND DNLVYNIN

L) ] £ )0 ANNNM MYOYN NI NN DI NMAY ¥ 1NN N
TP NOVYN HY ,TPYMVLINN NN, WONRN NPY PIN NN WY

PN IPNPNI MMON) R ©O»T1I2

NIRNYN DX DMPN ONINIVIIN OPNDN DN TINA D NN .2
INOXIIAD NAVN ININ NN INDWI DIIND

NN MNN TINDODNYNN NTYN DX IIVN IRIXIVITN NN INSD )
JINRNNN DI MDY

JDPOYN NN H DX WM MDNOINRN 90N PIN2 WHNYN T

7292 6 1119931 TN %3 100N
IOV NI DOPNN IPVPNA VAVN 3 ININ .7

N

_-/}-__i

;lii“ﬁ/

39 N2 "N N9 AND www.gool.co.il



10 P19 DI MDAXY DI ¥ TN
1A MAVN
z 1, - 1, Vv oyh
E=p—=72,)J=—=2 . A== R =" N (1
poh;z‘l’Z ’ 7r? - T 2xr?
_ P g J=h ¢ ‘RT=LInE.N (2
R, 2zrh R, 2zrh 2zh a
E=p-J 2 J-N 54 R 1 _~x 6
p27rl’ L'ng
27p A
Pl
zab
- 1 1 1 1
L R R AN
4zr 47\ R, R,) 4r\R, R,
|
| A > R <r<R;
E= 4”Ir 2
'0247zr2f R, <r<R,
0 & | I X i |
P= ,O-(Rl) goleRlz_ ' (RB)_47Z-R§('02 '01)’ (R,) 047Z'R22p2 T
2_ 2 v vt
_a I’2 ie RC 1 .I:g-eRC N (6
2zra” RC RC
_t
=L g k=0 1= ewe
a RC
= oq(t) , = ka(t), -2
J= f,E= f.a t)=Qe ® N (7
g,4rmr? r? 9(t)=Q
0,0 2p,d
.RT=%.:1 .R_E—EZ.N (8
V a? \Y
K (r)= = —rl.a J = N9
r( ) 272'&2R[ r ] 7a’R
\Y a?
K (r=———Z-r] .
(1) ZﬁazR( r J
ly . b
A(xt)=-Lsin(wt)| 5| —-x|-6| —+x || (10
w 2
5
572 Wonn ,d—Qzlzm-R— 5 9P ggm? A .AS N (11
dt 5 m
N2 "N N9 AND www.gool.co.il

40



10 P99 D97 M9XY DI OXTHN

:9M .2 K :%poa)Rsin 200 N (12
1=0.
jz_G_VOA (13
a
o - (6,0, —&,01)V, oV, X x (14
x(o,—0,)+0,d x(o,—0,)+od
oV 1 ngd_\/A X (15
o[ 2.3 :
2"\ 2A A
2
In ﬂ+ (HJ -1
A A
= (16
270l
) A_L+—I A 1.1 ) S NPLID NI .N (17
. = 1 = | T ’ = * N ' )
2ror ' 2ablo. o 2 27oLr
K, = [coserly R=—t |1 1)1,
? 2rzal sing 27b\o. o) 2rac
VI NN .2 J; (1-cosg)=-J, (1-cosg,) .N (18
akV abKV B B
Vo g=— TR G A+TE g A2 )
’ Ai (b_a)(l_K) 1 (b—a)(l—K) ’ ¢1 A& r ¢2 AZ r
~Az=—(b av B, - abV ,Kzl—cos%
-a)(1-K) (b—a)(1-K) 1-cose,
H :GBll—-COS(pé 1
r sing

41 N2 "N N9 AND www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

WIINN NTY? nav NN - 11 714

01Myn 101N

B YININIINTN VIN PIN .1

www.gool.co.il
41

4—



YONNN NTYD NOY ININ

| GOOL

D2NXINATN NANN PN

YNV

1) S0NN NTYN DT MO2N NNONN (1

: N2 YVNNN DTV DN NINPD (NP DPNVLWYWN) DITH MDA NN NN
Ar + E r<a

r

B, =

D C
—t— a<r

r r

NP5 MOPTNNIP) Z-N VNN PHIRN NI T

zZy»oanty (2

: NAN 0NN NTYVN DN DIAINYD (J‘\”l’lm NVYN) DITN NMDAN NN NNN
_ [(Ar+C)2 r<a

.B=
0 a<r

NP5 MOV TNNIP) Z-N VXN PHIVN NN T

tHY0 MIAIVN

3 1{(2A+0)2 r<a 1

My |0 a<r
226 r<a
J=1 M (2
0 r<a
www.gool.co.il

42 dN2) 1D N9 AND



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

2KNDPN NMiknwn - 12 71a

01Myn 101N

P D>92YNN MNXNYNN .1

www.gool.co.il
42

4—



12 P99 DRNOPN MNNVN

GOOL

‘DMaynn niknvnn

YNV

YWNYOPNIP YA Oy (1
MY TIND MDNINY MM NP MDIP dXNWN NWY ORIDPNR-IP DD
SN PR MDYPN P2) z PN NN HAIN DY PIVMON P .a, b DOPT)
:TPNPNON 29D 1IN MOYPN P2 OIDNVYNN NTYN
Z\ A
o %cos((‘)t_(‘)z)r a<r<b
0 NINN
.DC M PRY T
20NN NTYN NN XD N
M9OPN DY HPNVLYNN DINN MDY NN N8N .2
MPOPN DY MHINLWNN PPONN MDAX NN NN )
NMPNN MPNIN NIRNYND D INRID T

43 YN "N AN AND www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

NI DINYN MY - 13 714

01Myn 101N

B DY) ©MaoN .1

www.gool.co.il
43

4—



13999 Y272 DONNYND MTY

GUUL

02N 0"avn

$MMINY

—A AYINN 220N PV Y)Y (1

"—RR‘.‘———. NTNN WO MDA YO R DPTI2 NIN INDIN D)
.£ NA NN
TOINT MIPPNNAIPVY NPIVIIDN PN 12D 1INDN DPOHN
JDNNN NYIIAP @ IWNRD w = at Y232 MHINYNN

12N991 952 50NN NTYN N N

12NN Y92 O0NWNN NTYN NN A

~— 7WON HY HNAY MON NN L)

NOWN DY 132039 NOPN MMDY YaP TINA 132 NoN HNYN N1V (2
R DYT72 ©YNY MMY %YN 2570 mMMD ap
R TAN d PNIN DIXNNIN NI DY D92 2PNN
A<<R »vnn
| D% D2APY PODNN MNYN DHYNY 12NN HAPN
AN) vap
OV TPNPNDD DIAPN DY WONN NN NY¥D N
—_— q(t = 0) = 0-¥ )Y DX Y7
YN DY PPN YHNUNN NTYN NN XN .2

,DIPNHM YA DY 1PNPNDD YONNN NTYN NN N8N )
A2 XN 5apn N3

MDD P2 DINNRD TINDNRD IN RSN T

Y QOYN NN AWM HAPN NAY DY INVIND NVPIN NN RN .
22PN NovYN LY

J

44 YN "N AN AND www.gool.co.il



13999 Y272 DONNYND MTY

OV

Yap oy »1INe (3
(d<<a) MMM P2 PNINIY a O TI2 YN MIND Dap

< » MTNINN NION NN N2P0NY 12NN
S PR g L 7782 70NN 70N VD NN NP DY
22PN PRINK XINY T2 VNN NN DIV

x x| x - V(1) = At mPINI

TN TIN0 VI2P) PNX B OUNN NTY DYP aNIN2
DAPNN PYOLNN MY NN DY 1DAPN DY WLNN NN N
92PN TINADNYNN NTYNINN .2
DTV DOYNN) P DTN N0 NINDY DAPN TINA PVNNN NTYNINND )
(VN DIDPNN 7Y INNY
DN NN MIPNN YIOY NI DY VNN DY DPYIND WY MININN .7
M N VNN NON

12 0229PN Yapa MY (4
a DPTI2 OM2HYN NN NVWN 25NN NN Hap

0MYad K apnim

e Vo V12D NN NPNRY 920N 5apn

] 1 ) POYN MDD NN 2P0 ONNN t = 0 Y2

- "% .U 119190 NYIAP MPNNA PNNNN DN
S 73972 MOND 52PN MM PA NNHNN NN N

22PN MMD PAONRYNN NTYNINN .2
73912 MOND

71912 MONI 12 NINMDI 52PN MM P2 X0NNN NTYNIND )
NDXNN 92 VXTI NPNRNN DAPN IR PN’ ON DXOYON DO DY N .7
MDD DY NN

45

YN MM N IAND www.gool.co.il



13919

GOOL

Y272 DONNYND MTY

IV MIAIVN

2 2

B=0 r>R ,B=upo~——7 r<R.N (1
> — L PO R A R = 1 2r2 r* ) ~
E=—"—| — [0+(E )r r>R , E=- a—| R°——— |0+E (r)r r<R .2
2r (4) (E) B tpa | R O E)
F=gE .)
o~ A E_ _q(t) 5
B= 0 .) E= 2.2 t)=1It .N (2
27R? gymR’ 9(t)
y —1td 2 -1 q(t) glIR - 1’t’d  p,l%d .
X = . = .
S gR? U, €mR? 27R? 2¢,mR° 167
2
B=tSBATE E=BLAL 0 oy g =9 BLAt X (3
2d d
2
F=MA+ 2" g2 12n 4 B=tofoBLAY 5
d 2dr
- V,uré . —\.2
| B= £ Our? r<a . =% 4 V. (t)=V, .N (4
2(d—ut) d—ut
J— - - - — 2’\
v()=32U .y g=2Vr | B=o 4 B= oS80
d d 2(d—ut)r
YN "N AN AND www.gool.co.il

46



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

DMDIIN-NLP?N 022 - 14 714

01Myn 101N

BT DY9NIM MINYIN .1

www.gool.co.il
46

4—



14 P19 D»VNIN-TIVPIN D)

GOOL

‘0272271 NINXN

0222 01P'Pa DAYIN ;1 Xwn

P9
AN NNTPNNY NYION - 9)
20N MNTPNND 2N NI NYINN - BN 0D)

20N TMNTPNND D22APN N2 NYIINN - BIININ 09

(T = )12°0) DOV NINN MWD NYIND NPIDY I - N7 1t
Af = % NDOID) NIV DIVYIY DINTNNN 1901 - M1

(4= 0NNV NOW PA PN INR) DXNINND P2 PNIND - 9D TINR
(u - D) ANINA NYIIND TMNTPNN AP - DIN MHN

TN D) NN THNL MINY Y N NTIPIA YN DHWD - 91 D)
91 D0 TION P NNT M TN 1PN NN DN

.D9) MY DY NNOD - MOINNN
AN NRTPNN NI NYINN - 19y 9)
I OIP2HA MOND NYIONTN NN NIRNNDN MINPN - 2N NP

= DYDXN NNNYN

or _19f - ’
L= TR TN
- 2
Vif =220 omn neiswa
u? ot

47 N2 "N N9 AND www.gool.co.il



14 P19 D»VNIN-TIVPIN D)

GOOL

DMLNNVR?RN 022N NNNYN 12 XY

P9

: DOYAN DD DNIYVN TTYNL INOPN MNNYN

V.D-0 VxgE--28
ot
V.B=0 vxH=-22
ot

: DMPNN MINDDY INIVIVN ININI

ol
I

=
Tl

7!
I
17)
o

0NN YHNYNN NTUN NIAY DY9IN IRNVN

VE = iﬁ
u? ot?
:JUND
Y
ue
u=ﬁé=c=31&m@ ;P

ST99)2 2959 Y5 913y NN INNYND
0NN DTV NN IRNYND

: (N2 NIRN MPNN OPON P2I2 NNRD MIPNN) N9%AYN OPTION
Cc

n=—=4&HUr

u
: (7772 TMYPNNNN MOVLP TN IIINA NNRN MPNN) TARND 21T TN

STAN TN ©9IN INNWRY PNIND
E,(x,t) = Acos(kx — wt)

48 N2 "N N9 AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

GOOL

.cos(kx — wt) = Re[el*=2D] >opbop N¥»Y 72yn

NN NONN PONN DY P TIAYD 1N YOPOIMPN NN DY DITAIYYD
NN 925 92w 7@t -2 PIPNAN NN 92901Y N (t=0-2 NTYVN IN)
932 MONN

1931 900D MPTNN P2 WPN - NPDIDTH ON?
w = uk

: 172NN MPNNY NIRN MPNN P2 D>TINY TN IN MINDY XD DN ON
dw

_(1)
Uph = % »Ug = g

49 N2 "N N9 AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

GOOUL

MY VDNNVR?XR 22 13 Rwn

P9
NN PINN DY NOYHOON NN

E@¢t) =E,- cos(E -7 — wt)
:IUND

k= k% +kyy + k2 - 530 NP

IR D) POINT AN TN — MIYN
w =ulk| = u/kZ + k3 + kZ :932 MOI9DTN O
E 1 k01N 5311 50 mnTpnn 2110 X0 k Yw o

930 YW MVPN PP DIRNP (A-1 977171 yMoNn) E Hw b

: 922 Y0001 NTYN

200 TINTPNN NI YDNYNN NTYD THNND YONNN NTYN PO
AONVYNN NTYVN DY ND NNTOVNNN NTYN DY AN7H2) P12 MONN
{OINNINIMN DY DIOIP ININ)

. 1. . kxE
B=—kXE=
u w
n= \/% S TNNN SV Naoyn
n= %: Ne = 120m  : P92
0
S
H=-kXE,
n
E=-nkxH

I3 DTN NVLY NTND MR NI - (XY 23NY 7PITIND) AP0IND 9P

S=ExH

DYTUN DY OWNNM NVIIN NN DXNND NNDNA

50 N2 "N N9 AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

GUUL

(53 DMTPNN PPI) k SW PPoa XN S YW Pon
: (930 DY NN DX XIPI) 1II2 XDV NVPIN DY YINNN

Savg = (S) = Re{ >

NTYN Y OOPYOMPN N8N 0N H -V E

:2N992) I3 MININ DY NINN

tMYNY

000N 01NN YD IWIN - NPT (1
1022 NN VNN NI IINA OTPNNN NN D) DY HODNVNN NTYN

.E = amcos(10°t — 6x)§1m7v : N2
1201 TN INM DN DY ATNNINN X
190INN YW MOVPONITN VAP NPIAWN DTPNINN .2
9NN APVIND NVPI I HIin )

200910 99 WN - 2 NPT (2
20NN N9 TN LWeNN H = HyelGm=emy-10'mt) . 22 yryn
:ININNND
201 TN 23N NVPY N
2NN A
PAVN OTPM THNL DN MPIN )
125YM MOVPONTN DTPNPN T

AoNUNn NTYN .

J

51 NI "N N AND www.gool.co.il



14 P19 D»VNIN-TIVPIN D)

GOOL

IV MIAIVN

n=18, s =324 A .f=1.59-108Hz,/1:%m N (1

.H=6-10"° cos(6x—1ogt)zA , Spvg =127-107°% )
m

. 1
f=510Hz 2 .K=27(1L-30),A=——m .X (2
(1-3.0) o
.6,=360, 7=27-/10 .1 .u=510-10°"- n=18.97 .

Sec

CE(x,y,t)=-27-+10-Hge

i(erx—Gzzy—lOafrt)

zZ.n

52 NI "N N AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

GUUL

WA2NY Y22yNn 21V 1 4 NI

P9

(230 o DY 52525 KDY NPYNN NTYN PP YT DY ¥aP) DN DY 10PN
20N YV VPN DX TN - AVPN
AP DTYUN PIPD - N 2P

.90°-2 X 2557 79NN N9 Y 2> - 312? Y0¥ VP

LQ = %rm\v X 2509 DY NINSN NN y 257 HYW NININ 90D

.Z=1) XY 0N PR T HOOD DXNN IN NYYN TH 212IN0N NTYN

.90°-21 X 2537 NN DYTPN y 2237 - YINNIY Y2)¥1) VP

(z-N XD 0N P T 55O TION IN NYYN DY 2NN NTYN ¢ = — g)
D>2>591 DY NTIVIIANNMI 90° DY NIRD WIIN ¥ TUND DAPNN - Y0IYN 20D

.90°-1 NNY NINAT WI9N ON IN MY
YNV

0220797 NNPYY NMY - NAIVYN NPT (1
: NN NOIYNN NN

avpn

V7PN

Twn e

e

DNNY VP 932 Z NI YIN D) X1 51D 1TVNN, NOIYNI
PON WINY 2IVP DO D) TITIY 91D ATV
PR ININNAY 29D HNONN NYIN 25710 20PNN
VAY THINDI IMDD 7YY NTYUN DY D91 111D 29D TN 20PNH PO
230 VP N VYPNN D NN NNNNA AVPNN DV 2NN NIY N
LTVNN INMNY DIN NMNPND NN INYA

NI GO NNT 20PN D1PN AVPNRN MY DXDIN 91 IMN NIY .2

X1 8D ONdYa MYy 30 v
19TWNNN NINNPY NNXIYD NN TITHOYW NNSIVD P2 0NN NN

53 N2 "N N9 AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

OV

9APMY YINIY VD - NINT (2
.DONAN DMPNA NTYN HY NP NN INSN
VPN TPNT VPN PP DX W SINDY 0P NAY
E= E,cos(kz — wt) X + 3E,cos(kz — wt) y .N

=

.E = E, cos (kz —wt + g) X+ Eycos(kz—wt)y .2
E= E,cos(kz + wt) X + E, cos (kz + wt + g) y o

.ﬁ=Hocos(kz—wt+§)3?+H0cos(kz—wt+§)57 T

DYINNIOPN D99 DIVOIYN DAVIP - NPT (3
LDXNAN DYDXN DY VPN NN INNND
WNYNN NTYN DY YIRDIOPNN TIVN DX INYD VIR VPN DN
OPONRN DY OURIN XN DY 1PONN THINT NN
E= E,cos(kz — wt) X + 2E,cos(kz — wt) y .N

E= E,cos(kz — wt) X + 2E, cos (kz —wt + g) y .a
.E = E, cos (kz —wt + %) X+ Eycos(kz —wt)y .3

E= E, cos (kz—wt+%)9?+%EOcos(kz—a)t)37 T

09)¥1 022I1VP HY D10 NIN YVIHIN VP (4
VP HYA D) HY DI NIYA VTN 2IVIP DY ) INNT 1N 1D INDIN
DONNDYODIVN VP DY YN 0D YN

DVOYN DIIVIP HY DI MIYN VP (5
21V OHYA D) NY DY MNOTINIMND 11 M2)HYN 20D DY ) 2D NN

072197 DML YVIDN

54 NI "N N AND www.gool.co.il



14 P19 D»VNIN-TIVPIN D)

PV MAIVN

0 A E(z,t)=E%cos(kz—at) .N (1
= T( 3), 6=72° WYL VP N (2
23D OYN VP ) DONNVY ODIYN 1IVIP A

( 1) , 6=—45° D oYD 0P T

S\

:% =26.6° DINOYY VPN (3

L =2E,, 0=2 >029N 0P .2
2

m
3

Epx =1.7E, , 6 =45° PDOIN DD )
B =1.27E; , 6=21.7° POYON NOP .7

O (4
o (5

55 N2 "N N9 AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

GOOL

MLP?RT IMNA N nynaa 5 Xxwn

P9

TN D2 12w D)X DRI INN THN DY NOYA YN TAN THN WM D) TIWNRD
231 72N 2HN MTIVIDINN NINRNPNRN MPTNY NNYY NNT DN D MPTN
.9V MNINM DAPI 1NN

D)y — Dy = Ofree By, =By,

Ey) = Ey Hy) = Hy)) = Keree

NAWN HY TPWAINM TPNLWHRN WONA MNAY N = e,
NOWN HY SWMNM SNOWNN DIIN MDY - Kfree

1292 NAVWD D2 2257 NYTYWN MW (2822 MY IN) NIY? NYN9a

Ofree = Kpree =0 :270PONOT TNN2
IMTIVIDONND P2 PN
E 21, 2n,

Eo m+n n+n

Ero:772_771:n1_n2
E; n+n n+n

ADPNN 22 280N M) 4y = 1, : DR PI 1N2) WP 1WNVD
-2 nPa5315310 NO
119290 91PN

T= E,
:NND 01PN
E,
r=—
EO
:OPYNIT THNA NI NYN9a
1+TI'=r1

56 N2 "N N9 AND www.gool.co.il



14 P19 D»VNIN-TIVPIN D)

GOOL

MLRPZRT NN NMITA NYN]A (6 XY

P9

(PN xy NMYIN) DININD P2 NOYH MY
PN yz NWIN) DN ONVPY DY MDD RIN NYNN MY

.00 925 NNY ky, MIVDID INPIVN

MI L 590 pin

sin 6; U ne

0P I NOYP IR N; > n, : DN
PN IN DWW D) 7PN KD IR TPVMIPN TPNTNN NDITI NYION NN ON
: INHN NINN

e (T
6. = shiftsin (—)
n;
19399 MNYYN
$(PYN9N NYIMNY TINND YONWNN NTYN) N VP OY NI DY Y

_K L g

rl_ErJg_772C0591—771C059t_nlcosei ‘uz\/nz nj sin? ;

Ei;  m,cos6; +m, cos b, n1c059i+%\/n§—nfsin20i
2

L E_tlo 21, cos 6; 2n, cos b;

Ef mycosb+1mcos60;  p cos6; + %\/nﬁ —n}sin? §;
2

T

147+ =1t

57 N2 "N N9 AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

GUUL

:(NYN9N MY 22PN YONYNN NTYN) ¥272APN VP DY NN NP9 NIY

Uy > o 7 _ 2ain2A.

" Elcl, 1, C0S 6y — 1, COS 65 1y n} cos B; — n,\/n2 — n?sin2 ;
= T = . = ﬂ :

E' M cos 6t + 1, cos 6; !Tlnﬁ cos ; + n;\/n2 — n? sin2 ;

0 2

i = E_ll B 27, cos b; _ 2n,; n,cos 6;
Elli 1, cos 6 + 1, cos 6; %nﬁ cos 6; + ny\/n2 —n?sin? 6;

cos 6,

14+ =7l
cos 6;

(NINN PRY) IRDN NIYN ¥ NIAY TPENTN NN 900192 9N
:9272PN VP VO MIN

_ K&
i€
sin2 6!l = — Hif 3
1= (St/&'i)
INU, =y ON
ol !
sinfg" =
1+ Ei/
&t
n
tan HB” =
n;
DN VP2
_ Hi&
8.
sin? @zt = Hesi

1- (”i/ut)z

IOIN 2IVIPA TODIN TN DINLY NPV DXININ KINNDD T TINA *

58 N2 "N N9 AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

GUUL

:HINY

129N YY Y9N0N NN - 9n (1

NN IWND ,NDNN DY DON0N NN .h = écm : DY NN NPII NPT NDND
NNP DX PYTA IR XN POIND NNNN MOYN 60 DY NN IWRI IR TN

M= 1.54 191 N2NN DX DORINN .NDNN DY PININ 0N
191NN NN N2NN DDA NTIPI NN
(N2>NN ©02 SV PININ NXPNN NTIPIN PNIN NN INNN)

__7:63:, (/

3
05990 9901 797 N%aY - I (2
DY NIV OINTPN OHYA DN DININND MINXAD NINHNA
MPYTH NMNNNNY INNN .DMIPNI ININDD MOV TIT 12w D)
DYTO OPNN ,NNNN 532 ,0IWN DIMNN DY NIV INTPN NN NIT
PMNNN P2 WP PN)

-1 inn 3N NN

—] 1"" ey

=
\\ ) / 2
= - \
. 3 /
1 2 \\ a 5 o —
H—‘

\ 3

0992 NN YN U)X - NPT (3
D1 292 TN YNN (7) NN ¥) NI YONMIVPIN D)
(771215 D)MINN DNV INM) .80 TIYA XN DY 2D DY MOVLPINITN NAPN

292PN 2IVYP Y NAY TV M NN INSD N
N PYDI DNAYNY TN 01 192 YN TPIIN A0IPHN D)

990 DY NYAYHN TN OIN A
MNNNM NN OINTPN DN NN )

59 NI "N N AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

OV

90992 VP MR DY O9a¥NA NY%AY - DIn (4
IPOM IMNIPONY T 2 19N 712¥1N2 NIV 1IN 1 991NN DI NN
N OV 3 90N NYIT TY NOWNN NIANNY )IPN IPN IR ,12NN
NI NITNN NYNNI TPOVIPN PN I NYND
.n; =15 n,=13 n; =11 :9
19N2Y 6 NN ONN N
NITNN YN XD NNRNY T 6 THININ NN POPND IX DPTHIND PIN ONN .2
13 90IND DIDM NNON
12 92Y1Y IOV TN NN 6-Y 1NN 3 9N NIAY> NIND OXND )
NN NPD21791 3 INNN) 12 IIND 199N

DY20PN MY P2 O - I (5
Z NI Y E, 09nWNn NTYUN DY NTIVODANKNY x 1N1YI2 0P DY D)
X PN OY MOYN 20 NN 2IVIP DY PYRIN DXIAVPN NV TIT I DN
2N MINN NN 1N DIDYON D32 .x PN DY MOYN 60 NN NYM
INMYNIN 20PNN NN 12N 201N DY NPIM NTIVIDNIND NN N
DIYN A0PNN NN 12N DN DY NPIM NTIVIDMNINRN NN A
NalielpRalobnR}alVn!

22PN 2990 NN PINNN NYI 20PN XIN MWD A0PHNNIY NN )
NN DIN DY NPIM NTIVIZNNND YNNI .DIND PINNX TN NOD
YN A0PNNIN

60 NI "N N AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

(LS

DT INLYN HY NI 20PN - NN (6
1DV NLYN DY NIV WNRNWND ROD 20PN NNAD NDOYN NVIVA TI1T
MITPN P2 5TINND NN DN NXIN NPYIN .02 DXNNIND DY DIXNPIDIPMN
DY NNDN NI2YN MY 0D THINTA .TINNDM DY2PNN 225970 DY NHAYNIN
DV N0 INT IV, 12 THINNDN 237D PON PIY T 52apNnin 2300
0D TN NN N NYIHN NPT HYW NNN NDPNN 1D WY M) 20PN

DTPN NOYA (PNNN) NI DY Y VDI TONT NN INYAD N
DTPN MY ININ, DO TN NON NPAYN DTPN) n = 1.46 NIV
APTOR NY520790 29 MYV JHN TN N1AY NIV

12105P2 NMON NXOXN ORN, NN TN NN INYD .2

297 ININD VDI TINT RO NIDNDTNN NININA NYIAN THINT I IR )

91N NN N (T, th) 2999 935 7YaYnN PTEN N IRYD T

JOINT DMITHN D297 MW NIY MINNN YV NN NINNN MDTPN
T = 26695% 1112 . Nan)

nj cos 6
TINN DY MDD NHAYNN DTPN DY NN XIN HD1ON NHAYNN DTPN
11219110 NN DY NRINOT DY NI2YNN OTPNA DM
N2 MDD NRND 1NN

L2999 912y MXYNNN DY H9I1ON NHAYHN DTPNINN D

Tl

N OY PRI MOV NNV e = 795 20PNN MY X P )

T_J' :
e = 10° DV M»WH wind
NIV MAIVNH
d4cm (1
N <n,=n,<n <n, :apmn, n>n,>n, :xnmn (2
.6,=6.4° 2 .6;"=84° N (3
.77 =0.025, " =-0.975 .)
D) NN ) 0V NN PTHNY PN .2 O0~275° n (4

.c0s(20°)X+sin(20°)§ :y»21 Ejcos(20°) .x (5
.E(z,t) =E, cos(20°)cos(40°)(cos(60°) X +sin(60°) §)cos (kz—at) .2
.c0s(30°)X—sin(30°) ¢ :y2a E,cos(20°)sin(40°) .
2VPAMYNNY 6, 34.4° 2 0, ~55.6° .x (6
33.0 r=1 ¢'=07541 =068 7 =136.

61 NI "N N AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

GOOL

D?vin 7"212 ny2aa ;7 Xvn

P9

: OV NN DXOINNN T*OIN TIN2 MTYN DOVIN PO
H1|| = —Kfree
By =0

S99 D) DapNN NI NYN92
YO YINYNN NTYN P2 90 DY NIND W9 ¥
;PN NYN92

9i = 97-

DY22PN DIPNN MW DAN NYNON NN THIND IN DAPN DIVIPY POND TN
(NAVWD 52PN 11O2) y NI DTPNNI DN (NOYD THINND N1PI) Z PNPI TMY D)

tHINY

MM NANMA YN DY - D990 (1
X=1 N2 DN MOYN 30 DY NONT DY Xz NN OTPNN Y0NN IIVPIN D)
NINSNIN TN NIXIND YN D31 .y 1N 2110 DIY PN ININNDY 29D
301 TN zy NN

AIMHNM YNON 93N N2y k X and N
193NN DN DV OVNNM MONYNN NTYN DY NPONINN A

Zz

\\30//
i
D MAIVN
é,=—£2+3>”< 2 E=-ya |2i=—£>”<+12 , |2r=£>2+32 N (1
2 2 2 2 2 2
YN M N AND www.gool.co.il

62



14 P19 D»LAN-TIVPIN D)

GOOL

WX X? 1"21nN2 022 :8 Rwn

P9

9UN 1ID ¥ PYOLNN DY NIVYT NPNN WONN NIVONN
NI PN MDANN NDOYT DY MINAIND I

€
T=—
o

O NN -0

T-0-10 > © :0OVIN PO

SMNND PATD NYTN AT P2 ONYN DY DIDONDN DOWVIN KD TN
20 PO PN IDIND DIINDN DTN NIY) 91N M7 MIINN 2PV
(20 XY YN OINN O TN NI

ZHIINTK= 20PN
EW w
ZKIWNT» = YN PHN
EW w

: ©9192 HNOPHN MNNWN

1)V-D=0

2)V-B=0

. . 0B
aD

geff :8+i;

€= Eopp VWP IIVPONIT TN DV NIPN 1IN DIINWI NINM NIRNWHI

k = w\/ucess = k = kg + ik;

22 o2 OTPNNN Y)Y MY

—

E = E’Oe—klzei(kRz—wt)

:INROD TMNN

w
u=-—
kg
N2 "N N9 AND www.gool.co.il

63



14 P19 D»LAN-TIVPIN D)

:DPTNN PO
d= 1
k;
: D259 NONN NAOYN
u .
Neff = Eorf = [nle'?

IONWYND YONNN NTYN P2 NIRD VIO - ¢

YNV

03 DYOVINN 1 910 D) - Nt (1

DY) TIN2 LYANN YIND VP DY PVNNMIVPON D)

YONIN MVPONITN DTPNM 0 = 4ﬁ : N D M DY IPONON MMM

NTYVN SY NTIVIDLOIND D) z NI LWANN DI YD INMNN &, ~ 80 : NIN

Ey :NONODNVNN

S =10°Hz : 9000 N, f = 10°Hz : 1 T770) 72y DOXAN ODTHN NN INNND
200 PN, TNNR,NPTNN PRI X
H-Y9nwnn nTewn .a
APV NOPIN )
DN 295 NNNN VN 15 5Y PRIV NOSIND NVOPIN MIDN DY NOPON> NN T

995 900 N (2
WY 1IN0 RN XD NPIPY TN DY .101°Hz DY DTN D9 DN
LTING 21D) NONN NAIVIA IMNX NOYD
NP DY NNON PNN NOW TD NAOVWN 1Y NPND NN 10 I1DIVN
.90 NN NONNN DN IIPIRNIN
17912 NN NADY DV NPNY DI DIVNNYN KXY DOINYTO NNY

My = E = 1Y, p=159-10"82 - m : NP Q0D DY MHNON MITINNN

64 NI "N N AND www.gool.co.il



14 P19 D»VNIN-TIVPIN D)

GOOL

IV MIAIVN

.d=0.08m, A=05m, u=5-106% PN (1

d=8m . 1=50m,u=510°" 9o

Sec
7 7 7 i(4rz-2710"t+ 2 |y
E=Ee o0y o 1 Eeoome {seramre ) ;P77 .2
2r
- 7 i(4r1022-2020%) , 5 100 I i(47r-1022—27r~103t+£j9
.E=E,e % X ,H=—"—Ege % Y7 Mo
NEY
.S= @E %43 D . S_—E €907 1T )
V2r 2r
0% 7.7

.2.35% : 900

9P NONN NN U .NAOWN WY ~3um (2

65

NI "N N AND www.gool.co.il



14 P19 D»VNIN-TIVPIN D)

GOOL

D?vin X? 1°212 nmira nyna 9 Xvn

P9

229 N Ky DIVPONT DXIDIN P 12PN PV Y DT 7PIVDID INPY DIMIND
DN

DYPNND TWNN 230 PIN NINNN TN MY NYIN TMNY INON

MM N5N K2 OWNH NPNY 2N NIN MIOPINITA IINNN I Ky, -W NN

ke, Dv DTN 2>992 P MY NYIAN NN
MV PN YV NIPNI

(B = 0) NAYY THINNA P M 1IN DN
STPOM5 DITIN KD NAYWD DININNDN MITYN DY DX
VPN NADY DY D379 MRNYN NN 09PN

66 N2 "N N9 AND www.gool.co.il



14 P9

DYLNN-IVPIN D)

GUUL

TAN NN N 2w 1ayn 10 Xv

&

» M &2, 12

P9

2y 95 N2Y NAYN NI NN N

$MMOINY

QoY TYIN Y 1IVPINIT N N1V (1
AN YN &y, 1y DY INOPONT THNA YIN D)
oowinom OOV TOIN NI &, 4, OY d X2Iy2 NAOYD
YNVNN DTV PN INT,N2OWN NXPA NDIN
Ei(z,t) = Ejy®cos w (E - t) 2999 1NN 90 HY
:IN INSD
E.(z,t) .N

E?’U EZ_U
Lo~

z E(zt) a2
Asy) D
25UN IR MNID 7P7 1) XD YNAY d O2wn T

NYVINY NUD 79792 D)y (2

E;o NTVOD9NN DY 10 MHz NYTNA YNWIN YONNIVPON D)

NPT (0 = 5.80 - 107 2) NWINY DY 1332 Y9

TAN PRIVD NN d 12y NN
: TIN I2IYNI NOYNY Y ATON MINN NN

INY 99 HY MTIVYINND N

v \"‘"_i_"‘i Ay,

Eig-a MOND Epy, By Esg, Egp : D900
Ls3)

(s1i)

oW NN Y IWIN (3
92 1N MNIMN THNA YIN NI ) DV HODNWNN NTYN

0N VN YW MDA E = cos(z + 2 - 107t)§ 022N
7(NIN2) D30 ATNHINN LN
930 MNTPNN PPN .2
N TR L)

AMINN HY Y0NPT MOPINTN DTPNN NN INSD 1 = 1, > NN

JH-5 1091 10w
QHY2 YSIINM APV NOPNY NV YT T

67

N2 "N N9 AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

(LS

MOIIN VP IS (4
VPN DY INNP 71807 NI NODDNRN) NI NDON NN 1IN
IMN TTI NANN TWNI 501 MNTRPNN NI THNND NYINI OPDNUNN NTYN

E = (5i% — 9)e7 1700 . 5y qmay (Ny1ap NP v TINY

(930 PIN) MYIVY NN IWIN (5
6; THPNTI NYN PNNI NIYI NN )P
DTN DYA d >2a PPV ImIN2

A L N RaRtatl
el 12YNN TOPNT NN NN N
2 2 1, NN NTIPI YW PRINN DN IND .2

(APNA 1, PRINN) TYHIV5N AN ANIRSD )

4 NMAON - 9N (6
APV IR DIMOONNY NTND NN P NPWN DY OINIPY Piapa M ovn
MY YOI 5NN DIPNA DNNN DY 112X NN D210 PN DIMHOON
30 TN VYN NN NDN NIN .638nm- ) 532nm DY D) 727N 1M O8N
,NIND IR IR NN h NAND DX TTIN PI1APAN 120D NOYN 2903 MOYN
DNNNY HNNN DY NPIAYN MTPN NN .12cm NIN PI1APAN 0P IPN IND
A € [0.4um, 0.8um] : D) 2N DINN 7Y DNV 2PN VITVIINI NXNY 1N
NI
n(A) ~ —0.8A° + 1.8A%2 — 1.4A + 1.7 : DNNN
n(A) ~ —0.1A% + 0.3A2 — 0.3\ + 1.4 : DNNN
ML= 2 NN TTIIN 2N TIN NN XY ¥ NNONIA
DNNNINDNNN 100% 52917 212920 2D N MOLYIN TNND
AAMIMN DY INNNRY 21NN NAY n(A) DY 9 2WNND MYNNINI IS N

A -2 7I9NO NY2YNN DNT NIN AYNN NMIYNNNI Y A
TWNNYND I INDHNN DIINVHNIN NN DY

.DYIDINM ONON TAX 95 N2y h SY TIvN IR INSD )

12cm

68 NI "N N AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

(LS

YVOIN 2901 NS NI NN DN (7
1y NPAY OPTIN YA NPY MVPINIT 10NN NYY TYI YVN 1D
20N ¥ NNATA YN 6; NN DON IV TARMD 1T DI Y0NN IVPIN D)
MTPNNN ToNN2

MON NOY NWN NSPY YN IUN TY 20NND XY XD D3NV 7200100010 n, N0
.6; NY”H9N NN

n; =1

, —

NYOIYN NNPTIDN NN NI (8
nasa PO IIUYN NYIIVN DI ITNINT DID) NN
PR ININD NNRD P 200N
MNN YIPN DY NINRD NNXWY HINX NN
SO MY g, = 4NN
JONT AWM DYPIY INY UOIWN NN NN

mmnin np

abwum PP9ma NIV NYe (9
DOVIN PO NP YN YN Z PN PN (PI) NN YIN D)
23N OV 0NYNN NTYVN NTIVDINN (XY NN XN TPIINN NAY)
100 MHz :RON TVDINM 6m— NN

TMNN DM YNNI DIN DY H DRI HNUND NTUN NN INYD N

. 9991 YHnwNn NTYY NV INYI A
.2N992) Y232 MDND TTIN NTYN DTN NN WD MY

LDANNN ONVYNN NTYN 12V T 1P 2IN DIPIIN NN INND )

O5WIN o999 YN MDY 20PN Y)Y (10
E(2) = Eip(% — i9)e*2 505 113 1NN 997 w0 93 S s5nwnn nTwn
.Z = 0 YN NN POINN NOWY TD DIWIN T MW NI YN 9N

D) VN HOVIN IN OTIVN 2IVIP OV NIPNA 19HN DY VPN N0 NN N
DONNDY IR MDY NVIPN ON

MNN DN DY VPN NN INND .2
179192 NIWVIND NN )
)212) 2NN MOND TTHIIN OINPYNN DTV WNON NV NV T

69 NI "N N AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

(LS

oY 7913 NN YN ) (11
D2V 79192 NI YN (727) PNNA Y w TMPTNA NN D)
VAN NN THIND DO VDY 6; RO NYNON MMM
. Ej NN OONRUNN NTYVN NTIVDINN
.2N992) Y232 MOND TPO1IN NAY DY DTN NN INND N
APV NOVPIN DY I YNNI NN INYD .2

Y2521 210D DIV P01 M Y9 D) (12
NN PNN YIN NI D) DY ONWNN NTYN

Ei(x,2) = 10ei(6x+82)§1% :99H
.Z = 071N NN INYY DOVIN TP9I1N YN DK
TMPTNM DI TN 0NN .NX
.ANI92) Y932 MOND O TTIIN H-) DNnWNn NTYN N2y HVOaIny) .2
YNNI L)
SINNIN 23N OV H DR IONYNN NTYUN NN INSD T
SPNNL DPYN H DX DNYNN NTYN IR INYI .10

DIN IV BHWIN P91 5PN Y9 Dy (13
NI NN YIN NN D) DV HONYNN NTYN

E(x,2) = 5()7+\/32)e_16(\/33’_z)%: 95
.Z = 07V NN INAVYY DIVIN TPOIN YN 9HN
IMPTNM DHN TN 0NN N
.AN992) Y232 MOND DX T1IIN H-) P9nYNn NTYN My HVX2 Ny .2
YNNI )
IMNN DHN DY H DX ODNYNN NTYN NN INND T
NN DPYWN H DX IDNYNN NTYN IR DY 1D

nYINIA 799 (14
NYINI2 VYANHN IMHZ S 97N 1T D) DY NIRIN MPNNI 2O TN NN INND
(P IN) PNN NOAPNNN NIRNIND MWD
My ® &~ 1-159.6-10°(2 - m)™! NN NYINI HY MODNINN

70 NI "N N AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

OV

NNY PANDDN NP NINN Py NNd (15
DTPNPM (S=siemens = é) 0.15% TV NON NONDNN DY IV MM

1% 2772 NN MDD NNNY NN NNPI NIY .12 TV NN OIOPINT

(D15 217P) 50 217P2 XIN MIVPINITN OTPNM

1GHz-N M2>202 DTN NYITIVNIN 4g-N NPIP DY NTNN PRIY NI 19N
SV DTN NITIVNHN 5g-N NPIP NAY NPTNN PRIV NNPVN 7P DN

D) MDY MVPINTN OTPNIN 7D 10 9 NI IRXIND DWINI) 30GHZ-D
(TN M"Y DY OINWN

0 993 NN YN Y)Y (16
VNN PN VI NYNION NYINID D¥2APNA 20IPNN 10 kHz DYV M TN Hya D)
LDNMPIND DN DY NOYI NN

S0=4Z -V =1, & = 80,88° : N TIYION MM
7AYNN TPNT NN INED N
Tl Maynn oTpn IROINSD 2
(Y232 Y8 IINN KIN (s)) NOWN Yy % oM DX )

.(02>%7) 30dB-2 NTIM NTYN NNNIWY Y PHIND NN T

71 NI "N N AND www.gool.co.il



14 P19 D»VNIN-TIVPIN D)

GOOL

YV MIVN

.tanazﬁtan(sz) NI E, (z,t) = E,cos(K,z+at—20)% .N
Ui
{S,)=0 2 .E,(z,t) = E X[ cos(K,z - at)+cos(K,z+mt—26) ] .2
d=—T" 4
W] 1€,
B0 v 1146710°1, 52 ~(1.90+0.1401)-10° , 52 < (-2.49+4553i)-10° N
EiO EiO EiO
‘<S3> =3.13.10™" 2 .Ez(—2.70+4.90i)-10*6
(S)) Eo
.6, =228 .1 LA=2zm ) .—Z )»51.a .f=10"Hz .N
Sy =—é 3 .H(z,t)=%cos(z+2mlo7t)f< N
: VIOV
—)
X
>////\

_ 9SG o sing=lsing x (5
n

A=
bt =sin?e
1
1 =dsing|1-—=— |,
i [ «/nzsinzé’iJ

(1

(4

77 N2 "N N9 AND www.gool.co.il



14 P19 D»VNIN-TIVPIN D)

GOOL

:0VW X (6

n(4)

8,44 06,48 08,52 0,56 8.6 8,64 06,68 8,72 0,76

a oo | 1 1 L 1

Alum]
VNN 532-nSw t»ba a

20NK

0.39

0, (A)[rad]
0.38
0.37
0.4 0.5 0.6 0.7 0.8
Alum]
A4.96cm -5nnn, 4.83cm—5nnN L)
N2
79% (8

73 NI "N N AND www.gool.co.il



14 P19 D»LAN-TIVPIN D)

GUUVL
E 6. 10_36[ 2-2710%t J)A( = 6-10°° ei(z?ﬂz—Z;z-lOBtjy x 9
1207
3 — 5 . (27 . 8
=5m .E, =12-10 sm(?zjsm(Zﬂ-lO t) .2
Js _@(k—iy) b 2 DHwn .2 OHNPY DN VP N (10
o

E(z,t)= 2E,Osm(kz)(sm(cot))x+cos(a)t) T

Js(y,t)= 6%':[cosecos[—sm0y ot R N (11

<§>: E'Ozsmesm( cosezj A

O
A=Tm f = 10°Hz N (12
5 2r
B} S 3743 .
_E,(x,2,t)=10cos(6x+82-3-10°t)y , H,(x, ,t) = “0n cos(6x+82-3-10°t) .2
.6, =36.9° )
_37-4%

-E, (x,2,t)=—-10cos(6x—-82-3-10°t)§ , H, (x,z,t) = cos(6x—8z-3-10°t) .7

607
, B, (X z,t)=-20sin(8z)sin (6x—3~109t)§/ )
H,(x,2,t) :ﬁ(—Ssin(&)Sin(6x—3-109t)2—4cos(82)cos(6x—3-109t)i)

a="m =18 100z x (13
3] T

.E, =5(y++/32)cos(63y —62+36-10°t) , H, = —%c03(6\/§+62+3-6-109t) A

.0=60° )

.E, :5(—9+J§2)cos(6J§y+6z +3.6-109t) H, =—£cos(6¢§y+6z +3.6-109t) B
, (sm

E, =10(si (6z)sin(6J§y+3.6~109t)9)+ 3c0s(62)cos(6+3y+3.6-10°t)2 .1

j o X 10%)2
.H, = on cos(62)cos(6\/§y+3.6 10 t)z

A=4110"m,u=410-"~10%c (14
Sec

29720 PN 5g-N M1y d =4cm (15

74 NI "N N AND www.gool.co.il



14 P19 D»VNIN-TIVPIN D)

GOOL

—~

) =1.03-10° .» ."=7.37-10""%"" 1 .6,=0.03° .X (16

.

—~
w
-

.8.69m .7

75 NI "N N AND www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

YIM? 2101 222mn 2RXNnan -mupin 2rXaman - 15 7a

01Myn 101N

P4 S DY) IM MNNIN .1

www.gool.co.il
75

4—



15 919 .. 0N INOENDN -NOPIN INOXIVION

GUUL

027N NIXXIN

$MMINY

ININIVIDN MDY NN (1
A = CP MMOPIN IRONIVIGN NN NIYIYW DI MDY NN N8N
MR C AURI NP ML TNINIPA

010 DN HY 10 HNONIVID (2

M
} Z=1) PN TNND NN 10T XYM L TN IND DN
_____ — -——> D92 7VPIN INONIVION NN NN .N
; t 2 5NN 98PY NN

5NN YNNN YN NTIPIPONNN NTYN AN XN .2

NDIN DD (3
a2 DPTN n THX NTND DN MDA DY XNDIN DY )M
1097 01 5’502 DX ANINN 532 YNVPIN TNIXIVIAN NN RNN

INUIN Y (4
1 DT RYNN a DYTI2INDIN DD I8PV I NVPIN INIXIVION NN NN
TNN 9932 DT MD*ON DN

ATINN D9 MDY OY NAY MW (5
X — y NYNY 92PN NN INDIN NN
7 ATOT02 NN x — y NYINN IURD
dI 2l R@-—————— > J =102 NTNR DI MY MWINa
.d N NN M
YMNLPIN HNONVION NI NN N8N N
.aNma
2NN Y92 7NVPIN HNINIVIAN NP NN N8D .2

76 YN "N AN AND www.gool.co.il



15719

.01 ORONNAN -NVPIN ININIVIN

GOOL

A0 MAIVN
- C.

L ( sz ,
Z+—+. | z+=| +X*+y
B 2 2 .
al A(r)z—ln 7.8 (2

2
= tln r<a,A:”Olna o r>a (3
2 2r
2
A 'uO—JOr—i r<a,A:ﬂ°°(a +a InLJZ r-a (4
2 a
<5
’ J ia A=A(z)%,B=B(z)y.x (5
-4Jx >3
4 2

77

YN3) 2D AN IND

www.gool.co.il



GOOL

SN0 Hravw2

DYVINNVR?N NMTY

MTYA NTNNRD MINNDAPLIMA NV - 16 1A

01Myn 101N

T DY9NIM MINYIN .1

www.gool.co.il
77

4—



16 P19 NN DINDI IO NOP)

GUUL

D201 NIRXIN

:HINVY

AT SN NIN BY MMY Yap (1

S DY) NIND MNWN 157N NN Hap
e 1 MN NY d<<a PNIN2 DINYMIN a DYTI2

d THANDOY NONN NN NPHRY 12NN DaAPN

e DM YIAP AIWND, V() =A-t 1012
22P2YDNYNN NTYN NN RN N
)92 Mono

A9 XINMY 92PN TINA Y0INMN NTYN NN N8N
52PN NN QLN TN NLWN TINT NINNN IV NN NN
23 PYDR NLWNT SV NIWN Y APV NVPIN NN KN

MY NIN D NI NOWHRN HY 1PV NOPIN YW GOWN NN 2WN .
2 PYDR INRN YV 012 PWUN DI1NY

90 U

J

v Y5973 102503979 VaVYN (2
l R MTNHNM a ©021 0TI, L TN DY) TN
R V Nnn MPNR2 1NN

ST OVNNM PONYNN NTYN NN AWN N
STNIN DY NAYN DY ANV NUVPIN NX VYN .2

.DMPNN HPVIMH VIV D NI TN NPVINIVPIND MININD NN YN )
A0V TIONINIINTN NN D) DPPNN VIVNN YD RN T

AP NNNAIDIN NN (3

W >>a, b 9UNI axbxW 5702 79m N

STP91N NP MYNRINY TD DX NN NN IND)

y VXD 5PN b NN X XY 5apn aamn

4 PN NIND) 2 PXY DIApn W TNIRM

PINM XIM o NN ININD DY MOINN

V DONIXIDIID W92
(0,0) T a x 170102 0N HODNYNN NTYN NN X
1209103 H yn A

17232NNY NI NN PIONN NN )
AP0INM9 VIV TITY NPY TIT2 AWN

78 NI "N N AND www.gool.co.il



16 P19 NN DINDI IO NOP)

GOOL

1 HIHIY MAIVH
2
B:MO r<a,B=M6 r>a.l E=ﬂ2‘N (1
2d 2rd d
A2 2 .2 2
AN §=AGR g U= SATR [ MER
d 2d 2
2 .2 2 N V2 (=f o o A
u, =Yy VL, Sece) = 1) 5 Yy 8- MV N (2
2L 16zR 27aLR L 27a°R
NI T
2
EF=Y 5 M= x-2]a B=Yy =Yy
b b 2 b b

79 N2 "N N IND www.gool.co.il



