DNWN 2 NI




GOOL

S1'Nn Hrawvw2

D2™YN 1PN

R YW PN .l
8 ININIVY 2
20 ONYN NPT .3
2 NOIYN NHAY NYIITH NN .4
2 Y DT OY DYN-5I¥NI DTN .5
. 1 oOYap .6
B DI MANY DI OXTN .7
50 . DI XYM DN DY M I PN .8
1 720 Y2 PN .9
B2 q9IN PN .10
O NN VNN NTYN DIT MDA NNONN .11
86 . YINING PIN .12
742 MmNV .13
(00 NOD) SNNOPH MNNWN .14
Bl PN DI OIYN .15
B YMNOLPIN HNONIIAN .16
< D2 NN .17
102 DYLVIMIVPON D) .18
104 NN NN O IN .19
www.gool.co.il

BN T



GOOL

SN0 Hravw2

nvn 2 np'ra

N2 N - 174

01Myn 121N
IHONNNDY PP PN .1

B NN WON NVINN .2

www.gool.co.il

4—



119

AP

GUOUL

XA N2 1N

g1 =—2q

$MMOINY

g2 =g 259 Noa LN (1

N292W WOLNN DY DN MDD NN AWN
L00IWIY NN DY NINOT NNNNNN
DM a-y q

qs = +2q

g =—q

YHYN M NPNPA 00yon (2
SV PTIPTR DY DINNNI DO DIYLN NIV
YOS MY UHYVN
UOIWNN YON TNNIQ =24C NIN WOVN DI 5T

4Am NN

4m

30

q IINXIND WOUN DI YWHIINIY MDD NN RSN
.DYINNN DNIYLNIN

0" 019 Y (3
DMYN NNT YV M NN OYA DINTI NV

.L 7N O0¥2 ©OVIN Y NIPNNN
MYYN 30 NN DVIND P2 TN
.DTON YO NN NN

DYVN Y P2 XINOPN NTY (4

.(—a,0) -1 (@,0) MTIPIA x -N PN HY DINNNI Q NNT WON IV DNYLN NV
YINWUNN NTYN NAY (0,y) DI ¥ -N P8 DY NTIPIN NN INSND N

E

maa

DINDIOPN
M NMPINTYN TN N A
1Z -1 PXAIINDIOPN NTYN NTIPI NN )

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



1p99 AP

GUUL

APNOL NaNAY (5
NV M71NN2 NIMAYD DIDID) DINIVPON
LDMIVPORN NN MPNND XXM DMNNIN NV VAP NTY ¥ NNV
.d X m:vwn TN
N9V NNPN L PNIND R¥MIN TONA OINIVPONRN DY NY)I9N NTIPI NN AWN
DT PNIVPONRN YO NON ) d<<L > NN

ZA

pantoaliol]

0'0121 D INVFTIN
vV NN N9NOW? N Ez

y 9197 9y N2 Hrvan vt (6
; . 10 DYNTIPI DNYVN NIVN 25NN Y9NPYN )97
4o QHa
d| f & d
$isisi 3 = (PN IN) (O,iEJ MTIPIA DINRNDIN
T
5 G 919571 NPV YDNUNN NTYN DX IV N
d . . Ly -N PN oYY (y,0) NTIPIA
Q? NN VN DTIPN PYON NIRIN WHNYN .2

G0N D197 DY DN DI19TN DIYHNY NN
Y2 DY DOPMIND £q 1D D) MIYLNY

NI YR (1D D) y -1 PN DY NNNN) d PHIN
7> d-Y NN NYRIN NDTN 1IN r PNINI

*1r >>d N2y OTIP PYDY DONAIVN DXNOLXN NNID )
TMXPND DY (YNDPN IN) NDMV NVD MM WHNYN : NIVTN

(1+x)" =1+ nx+wx2...+ PN

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



1p99 P PN

GOOL

IV MIAIVN

kq? 1

R N ) 1
aZ( ﬁj ‘
3.897-10°N (2

%tan(lS")Lz(Z—\/g) (3

ia b} 4kQ | ia N (4
V2 Jera? 2
elE.d-L |eE.d-L
,HESL FEAL
mv mv
~ 1 1 .
E(y)=kq ( _djz_( +djz y .N (6
y 2 Y 2
= 2 1 1
F=kq’| =— - y .2
q[rZ (r+dy (r—df}y
_6d°kg’

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



1p99 P PN

GOUOUL

:NAXT 1Yvn Na2ann

$MMINY

99191 YN-N29¥9 JWon MIvann (1
R WON MPANA PNYOLN INDIN PN

90 YNND 9991 A TNIN N

- .R ©»717 52
2V01 NN 15903 NTYN DR XNND

)
Il
~3

o PO NYaL bW NTY (2
A WON MDOYY R DPTI N9YI MYV 1IN
1 CACTIR NN
: R D172 Nyav bv NTYN DX avN N
1 y NTNOY WOLN MDAN NNYVN
e S ot OV MIVIDN PN TNNY A TN
' “ar ' yavn
NPT OV OONUYNN NTYN DX 2WN .2
o WYLN MANI NNYVLN R DYTI2
PO DY MIVON PN TIND

.R D79 nHya nyav nNnm

|

‘l B(z) = NN NN NYAL (3
|

} MANA NYVL NYAVN KV TN T8N

|

|

_a 2 ~A M998 NYL NV TPNM A WYON
C,}—u};* -7 TPIVNION PY TIND NTYN NN R¥N
t .Nyavn v

N Y YY 1Y (4

s WOLN MAAXA PNYV H NN R OPTI 5¥2 XoN 5D)
T RS
P N9 NI NTNN
- B 2°237 DY MPIVDOON PN TIND NTYN NN NN
(27239 NN 7in3)
p

4 N2 "N N 2AND www.gool.co.il



1p99 AP

GUUL

ATNN XY Moy oy nyav (5
HNWNI YO MDANI MWL R DY TI2 NYAL
LX =N DY TN MIONN

. A(0)=2,sin0
0N OMIP 4, R

A(8) = Aysind

NYVN DY PYOLNN TOINN N

oY NTIPI D22 °9NYNN NTYN NN N8N .2
MDY 57N)) NYAVLN DY MIVION PN

.Z>>R MY O0NvNn NTYUN NN RN L)
(D197 DU RWUND MYUP MY PYD) INTNI 192PNN PIRND NTY NN

y 0 N YV NTY (6
E(y) =2 Q 9910 1WLVNA NYV L TN IND DN
NN NN ID00NN
PN TNND OONVYNN NTYN NN 2WN
109192 12w DOND THRNN

40N POHN DY NYaL b 1Y (7
11 PYNY R DPTI2 NYAL MY’ IRAN NOIYNI
YO IONRNVN TPNN 4, YO MDANI NYV

Ay YON MOaN3

210 WWIN NYPR TIINL PON 10N DN PNND
20 TOMN
Y20N 19992 NTYN NN R8N

VI LY LVLINYY MY (8
I DYV L TIIN DY MLIN MDY
A A LACTNIN AP DTNN WYLV MDANI
0 L 2L 3L X X -1 PN DY DXNNHD MV MY
PN NIV D
2IVUN DY TRN ML DIDYHNY NINIDN NN N8N

A J

5 N2 "N N 2AND www.gool.co.il



1p99 AP

OV

A APOTYY VMOV MY (9
R DT (NXYN) NPOT MY’ NNAN NOIYNI
L N NTNN PPON MANI NNYVN
PN TNND NN L TINI VN .o NLY
! d n2nay NpoTH SY NPIVION
d J : (PN NNT) N1 YN
y' o DTN WOLN M*ANA IYVL VINN
LA TR NN
DPOTN DY VIIN DPYIAY MON NN KN

0P VYN (10
VYN NNN THINTINN DY VIIN NN NVLWN DY ITIPTIPA XN¥ND) g WON
LMPNRINY) T XN INPDIPN TINY -0
. 0 NOY DT NTNN PPYON MDA NYV VIINN
NP2 UNN NXNNI WOND OX WOND DY MON NN AVND 1N OND N
0NN
.DIVP VIIN IRVIYV TI VITINN DY POYN PIN NN DMPON NYD
A0YINNN WONN DY SN MON NN VN .2
NYAV HY NLYN , MYV DY PXININD WHNWYN : NITVTN)
VYIND NIPTIPH r PNINI NIRNMIN dr Y21y MHDIDVIPION
ADYTI MOPTNINIPA dS =27rsinddr = XN

10 :% FIUND NP NN DINDOPN MON O TONTIDN NIY )

6 N2 "N N 2AND www.gool.co.il



1p99 P PN

GOOL

s MIIVNH
0 (1
ZW[L%) A m{ 0,
z JR?+: (R2+Zz)§ -z 2<0
2
g WIR2 g
(R?+2%)2
2rok (4
2 2
kR _ kAR 0N (5
: (R2+22)E
Q 6

{7-+)
%[zi(wna—z)mz.z] (7

kx? In ﬂ‘
3

2rkon| L—(VRF +(L+d)’)-VRF+d7 | @9
IWNY AWON INY DAN NN PIPTIPA DMIYONY WONN P2 PRINN 3 89 N (10

.F =qroksin(26)In2-2 .2 DAN NIN PNINN IWNI MO
-DONTN 153102 NTYM NN DY NPOIT2 79N DIVPN VNN )

(8

N2 N N AND www.gool.co.il



GOOL

SN0 Hrawvw2

nvn 2 np'ra

?NXI1Da - 2 714

01Myn 101N

B ONINIVID NN .1

G NNIND,1 NVOWV .2

10 . DINY PN NORY ,2 NVOVY .3

1 YUNoN 2WON ,3 DOV .4

. D0 OYNIN .5
www.gool.co.il




2779 INONIVID

GOOL

2NXaIVIa NN

YNV

YI0INNN JYLVN NANY AaY (1
Q=2-10"°c WV N*IANY NYVITN NTIAYN YN

Q=3-10"°c WONN r=50c.m PNINT PNOIRNND
|
0PN YPNN

tHY0 MIAIYN

W=108-10°J) (1

N2 NN AN AND www.gool.co.il



2719 NN

GOOL

XA ,1 NV

YNV

MIWNIND ,NNYUNI NVIY (1
NN Q Y510 YLNIA PYV L TN DN
X-1 8 5y N H>NN DTINN NN DINA

92N Y-1 PN DY ININIVION NN RN
2NN 1DIMN2

LQ

a7'hk nlara3

199012501 998 T9IND NYAL HY HNIHIVIS (2
DY R D792 N2V HY HNONIDION DX N8N

|
I
o |
r DIVNION PN TIND A TNXR NTNY IYON MDY
|
|

NV MIAIVN

@p=kAln = (1
a 2
_ 27k AR %)
R? 4+ z?

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



2719 NN

GOOL

:DIN 1N MI?XRY ,2 nvw

$MMINY

DIN) PN MINY , 1%V 797 (1
.Q WLUNA NYL R DT DY PO NTD
PINTI NOVYN NXYMY ,2R DPTI2 NTOY 220N
PR NOM NPT
11272171 N2Y NAVYNI NP NIIWNN D
ARONN DTN 3R M09 DT DY
N N -2Q YOI NNYV THNNNT NOVYNN
DM R, Q,9MWN 1371 MOVYN NTID
12N9H7N 5952 SNINIVIdN NN N
7209910 Y52 WONN NNDONN PNM)

N7 NOYP bYW HNIRIVID (2
WL INYLN R OPTI2 TPNTI NDYP DY ANINN D32 ININIVION NN RNN
.9YN DY DTN NN NN WYLV NN .Q DD1D

MM NIy MAYop (3
~Q WLNA PYL L THINY R DYTI 52 PO D9)
,112910 N2Y PDDY NP NNNNI DN 12D
3R ONNN OPTN 2R 979 DT NHYA
9 D) L N NOPN TN
~4Q DY 5910 WYLNI NNYL NPOPN
NPT NOOOP NNXNI NAYN NOYPY 22010
= Y TN 4R DT NPIRID NN
AMYN 2190 PN MOPO L>>R 2O NN
NOIYN WONN IZINN TN N
12N9071 D02 HNOXIVIdN NN .2
F=2R PNINI NNNNN IMWN [e] wom m, Non 5ya pons .y

IR PPN I2YYW INRD )IOINON MPNN PN

4

NN 979 Y HINNIVIDY DTV (4
. P DTNN TN WO M) R DT DY XN NTD M)

NN D22 NTYN NMNPND NN NN N
2NN 952 HNOXIVION NONPND NN R8N .2

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



2719 NN

GOOL

A0 MAIVN
C, r<R
k—Q+C2 R<r<2R
.
k(Q+
POID IR NVOINN @ = Mﬂ:g 2R<r<3R :9NMVV.NX (1
C, 3R <r<4R
k(aq—
M+C5 4R <r
r
% r<R
Q= (2
KQ R>r
r
In£+5In§ r<R
2 4
r 3
In— +5In— R<r<2R
2R 4
Q 3
e -45In= 2R<r<3R .2 PLID NN X (3
2rleg, 4
5ln - 3R <r<4R
4R
0 AR <r
_ [le/QIn2
- zlem, ’
2
—i+C1 r<R Py r<R
6¢, e 3¢, @
p= 2 A = s N
[ 2R +C, R<r psz R<r
3&,f 3&,r
YN "N AN AND www.gool.co.il

11



2719 NN

GOOL

‘v1an 2v'n L3 nuwy

$MMINY

Y9N 2IWIN MUY 991 (1
0 MDANI )IYON INDIN NVYN NN
.o TPNLYN WYOLN
d MNTI OPIN NLWHN Syn d PRINa
.Q WOV R DT DYa POMN

12 DOYNINIVION YIIN NN NN
g SNTON NV PAD NN

MMYPanmm (2
—a 12 DININIVIN WIAN NN YD

NYV TANR MY IYNXD ,1IND MY
NTD NTNR PPYON MANI
": MANI NYV NUN MY o NLY

.—0 NVY NN NTNN

d X MM Pa PN v PN
DA PNININ NN DITI MIMDN NLY I

IV MAIVN

s 02 [0 9]

& R A
\Y =|E|d (2
N2 "N N AND www.gool.co.il

12



2779 INONIVID

OV

:0avI1 02N

:HNY

NINYN MDY DY NYAL I8N 19992 INIKIVI9 DIWIN (1
Y, NYavN 1999 .R DPTI2 NYAV INND 49100 DN
D8N MYNIL NIN (OOWN 20NN 1970 IN)
N HYHOIPNN PONA NNNNI NYALN YSM
PN INI) YD
0 NTNN XD JYON MDA MYV NYIVN I8N

-

x 0 AWNI A(0) = A,sinf : TNINRNTNOD
Ay =2-107% % -1 929NN X-N PN OY NN N

JPWURID ONONIVIO NN INND

0P NOIN NPY (2
01273 GONI (11295 521 D9 1NN) 3NDD V) DIYTHN 1944 NIva
12 INIPY 96 179DV M1 TIDN NN MNIYNID 178 1D VIAON)
DYNVIVI DY DY) MINONIN DN T DY PP IIND DY DY "OPPPY
4 — 0N YN (DY 941D W 1INV, 94 MIVNMN 1I9DNY)

.M=6.6x107"kg : NPV NDNM ,(DINTVM) N DMV 2 ¥’ D)

VT DN DPNVIZAN PYI IR 2P ONMNND IWIN N

NN DNV 94 DY WOLNN I, R =7x10""m :DPTI2
N9 TN 191N
1(HIOPND MON?) 139 DY INOXIVIAN NN, T DN
VIND 997 XINY 222w DPONN PYI DV IR NPND NN NN A
10101297 PYIN 29 ON
LI MTNA 0N eV M D) NIVNN NN DN

HPNIDNI) PYNND PINT DY MPIND NPAD NI NN )

MPNNRNN 80%-5 NTI W MPNNN PYIN 120N PRI NN T
1) Pyo2

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



2779 INONIVID

G AS e

9911 (3
: DNYLVN NY DINNNI AININI

I =—ay=(-a,0,0) NP2 g, =—q
r,=ay=(a,0,0) N"TP1 g, =—q

MTIPINI NNX DI2ODNPVWNN NTYN NN L,(PNOIRD NPONY) ININIVIDN NN N

1720, T, ———aj , .= aj , T, =—>ay , . = >a§ :1NIN
2 2 4 2

TDANNN (PNOIND MONY) ONINIVIdN 19PN .2
¥ MTIPIN 93 HY M0VNININ DIPHN IR IINN
E DMP MM
g TIIND HNOXIVION HY DPNNOD DX VIV )
¢ Y DND OIDIAPNY DIV NY TNRNY PN
DMV DOPNIN NV

B MY DXNVLYNN NN NTYN NP IR IN T
. INONIDIN

3 )yomqgiyvn @
DYV NY DINYM) ANINI

.(—a,0,0) "Mp1xa —q wyom (a, 0,0) NP2 3q Yon

TYN NN (POIRY NPOMN) @ ININIVION NN N
.D>PNN MYKIL OP9NUNN

SNINIVION N2 MTIPIONY X PN HY INSND .2
DANIN

DNNNNY MTIPIN SNV OOPYNN NTYN NN )
771 PYDA

HNIXIVIDN N2 MTIPIN 9 HW MOMININ DIPNPNIY IRIN .7
NT NI DARNND NOPNS NONd

¥29HM DPTIN NX NINNI 73WI) 11090 DX DY D TIN NN INSD
(2 PYD HY NRNIND NYNY IWIN

70V HNONIVION NN .DINNN YINWUNN NTYWN NN INND .

XN TN ONONIVION DY ONNOD 9NN )
AN2)I199Y IR VIT DNINIVIN 12 MTIPI DY DINPIIN NN MY

J

ATINN XY NN NN Yy Jwoun (5
R ©T92 77N NP OV NAY DY NTNR NI NN 1NN Q \yun

MDOPN 13792 NIV NN N
1M9WN DY DNONIVION NN AVND 112 DN .2

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



2779 INONIVID

GOOL

M oy NpoT (6

.4 D792 N19792 NN HINTP b ©PTI NHYA NPOTa

N PPOLN MDA NNYV NPOTN
MNP D, o(r) = rBZ :NLY
D5V MDD NN R8N N
.Q NPOTAHHON WOLNN OX PN ON D NN N8N .2
DPOTN 19702 HNONIVIAN NN NN )
-

a->bYvhamanmp m T .

nYav Yyn nyav (7
! DOND NN R DT MYYI MNT MYV SNV

" $ .d XN 11”2 PRINNY T NMYH H2apNna) Hyn

NTOY PYON MDANT MIYO MPYYN NYAVN
. (01 NIN DTN HNONIVION D NN A, TIN

T NS WON MY NNYO NINNNN NYION

. 0, NI D02 INONIVION 2D NN A, TN
1113 DN MY20N SY WONN NIV NN NN
.DONTIN IDINI INOXIVIDN 2D

MNYUN MO8 oy PN (8
y TPYNIA BIMY T X -1 PN Y NN PToN
MDANA NV NI L NN 9NN TN .DIPNN

A(X) = AT TR TIPS o

) 2PN 52100 WONN NN NY¥D N

L L T DYNY X1 N Y HNOXIVION NN KD .3
9NN N 12 DINN2

Y13 Y PacanNn TN (9
D>Y2IPNN DY) DN MHINNA 2-) 1 OXNTON

P DTNV NIN .NNT YOI DMWYV ONMIPNI

(- ) OM191 MONY MIT N3N N OXPMIN TIND

TN ~ . NNY RN 0X MWOVWN NTIN .F NN DPHY
Ao 2 ) (\ " HOwhYn NTON IR DITRNN YO ION TN
T = NIIWNNY TY DIPNNNM NPYRIN NTID

YWOHYN NTIN NN DOPIIN 1910 INRD .AN»NN

ANYNN NOWNNY TY DIPNNND W IWN NTIY ININ DITNRNNI
DD WOV NTON IR DXPININ TIDIAD

TPONNN DD INNRD 2-1 1 DYTIN P2 MDD HINN

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



2719 NN

G AS e

VINA DY92INN DIIPDIN B9Y15 MY (10
T NTTINGD DIT) PNIND DIRNNN DINYV 0D DI NTI NY
.R;,R;,Q;,Q, : 0N DNYY DNYLNN DMNTIN YOI
SO VIN MYNNNI OXNTIN P2 02NN

T2 95 DY Wonn M N LN
729 19% INND

VIND TIT O WLN NIND A
M NN

ATINN MODNA PYL NIN DY HY HNINIVI (11
YOIOMN D93 HY ANIIN Y2 HNINIVIN NN N8N

. £ NNNN NTNAN WYOLN MPA¥Y R OPTI2

MV NN (12
WOLN NID*ANA NYL 2d Y22 YNDIN MY
. £ N9 NP 1AM NTNN
.d P2 INTI 55N MY MON TINA
s :MTIPI2OONYNN NTYN NN AWN N
/ .0(0,0),A(0,d), B(0.5d,0.5d) , C(0,0.5d)
P2 DYNIXIVIN WION NN N8D .2
.B-Y A mmipn
.CNTPINM MNoN Sy >0 Yo oINYN )

772190 MO NYOVWNN DMDYNND DX PYONN YD DN NI NHNRY i
195NN 19T YN NINY 19D YXI WONNT MPIN I i

11N NOYYPA 9PN Y N1 (13

Qz TT71an
. Q; WUNIA NYL R; DT DY PO NTO
NTTIN NNTI NOOYP DY NIDINA XN NTON
R; "M%N D719 R, 7929 DT nHya
" .Q, WL INIMN DN NNYVL NDOPN
Ry Rz 2NN 532 SNOXIVIDGM MINYNN NTYN 2WN .N

PN NTON 1Y NIPHRA NN WD Y NN A

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



2779 INONIVID

GOOL

2950y 28N DY DN HY 199192 HNISIVIO NTY (14
DINPYOINM 1 TN ODYL DIV DMP NY,DOPDN NWIDWN 20710 YL DON
DYV DY IXM PINNWYN IWIN PONN .IPR INT D2 92NNV R 0TI
= 2 YV I WD PONN .INN) NPRY A NTNNX PPON MOINI
.Q NN NOIWNA WYOLNN YD TOW T DX 1 NN INSD N
2OYN NN 10992 90N0VNN NTYN IR IAWN A
2INPYN ONN 1DI029NYNN DNONIVIN NX IAVN )

N
A\

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



2779 INONIVID

GUUVL
$ 5P MAVN
36-10° (1
6.17-10%?J .a 1.93.10'V .N (2

r=1.9510%m .7  v=432-10 1
sec

y=0 .2 NVID NN N (3
NVID NN T NVID NN )
xlz—%a, X, =-2a .1 —%)‘( 9NVYN NTY 2kq SNV N (4
(04
(—§a,o,oj 39 ,R=§a :OPTY T xiz—k—?-gk , X, _ka.24 2
4 4 a® 3 a® 3

k
0.27-3 .1 TP YOI, X, =—3.73a : NTYN DIPN .7

a
VI INT )

NY 2 kQ N (5
R

o211 by D)=[c] x 6

27r|n9
a

K
a
277k A,R 27kAR

L, =2nka, 4 AR
N R?+(-d?)

@, =27KA +

ol

X+
ga:k—ﬂ0 —L+xIn ul 0.8 (8
L (L
2

3

3E (9
g (
Q. Rona g _R(Qi+Qy)

QZ RZ R1+R2
QR
2 2
—L(r2 —Rz) r<r
4g,
Q= (11

In— r>R
2¢, R

L1200 DNNPYN T2y WONN IN .N (10

DNRNVD DD N2Y IR DN

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



2 P19 INONIDID

GOOL

E =9y g = gy B P na2
6s, 6s, 6s, 2¢,
2
v= |2 i ownb i ) 3pd 4
3g,m 8¢,
0 r<R,
kQ, .
r—zlr R,<r<R,
E= r’-R} D N (13
— Q,+Q Z It R,<r<R
r2£ ' Z(Rg-Rg ? :
k
(<312+Q2)f R, <t
r
C, r<R,
@JFCZ R, <r<R,
r
_ 2 3
o(r)=1kQ __KQr" _KQ;R, +C, R,<r<R, =
r 2(R3-R3) (RI-R)r
k(Q,+
—(Ql Q2)+C4 R,<r
r
E:uwzm(l—i}z A A= N (18
R R I+R 7R
p=KAzr )
19 NN D N9 AND www.gool.co.il



GOOL

SN0 Hravw2

nvn 2 np'ra

nwn 19T - 3 7148

01Myn 101N

20 99977 Yy bon .1

www.gool.co.il
19

4—



379 Yonwn 91907

GUUL

2197 2y 20N

:HINVY

TYNN D191 HY NNONN MM YN (1
LX=-a-) Xx=a DMPMN —q-) g WYON oy DNYLN NV

Qxy,0) WON DY HNBN MON NN AWN .N
e (%, y,0) NTIPI1 N8N Q OOV
y ./.../"
rd TPYNIND WORN PRINY NN .2
s 2 PNINNN NN 9T
—t— >, MOPY SV PN DAYV

.45° NIN X-N PN DY WYLNN DIPM
D>2)PPAY N PYD DY NIWNI WHNYN
AYVNRN DY HNBN MON NN AWM
.DNOYLNN DMINPY DIDTN VINID NVPI NN YN )
DV NTY HY NNDNA WNINYN DYON ,IYONN DY DN MON NN IV avn .7
J2PYD DY NAWVND NNT NAIVNN D IR D197

2a

PIVPON D NYNIA D901 (2

—

JPUNIA NSO B=(p,0,0) 5197 N1
oy (a,0,0) NTIPI2 OPINN NIVPONY T2 p JTNHN NN ND N
.(0,0,0) NP2 I8Y» (v,0,0) MPNN
oy (a, —\/Ea,o) NTIPI2 OPINND PIVPIRY IO p DTNN NN N8N .2

J990 NYNN x> (0,0,v) MPIN

N9YN YV 9997 VI NNONN (3
(1.2)+q) MNYONN YV YDNRVYNN DIDTH VININ NN NXN
- NN NININNDD DYV

&

CD(D,U

oy

(0.-1)

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



3PI9 YYNVN D197

GUUL

NN HY D197 VIV NN (4
(MHTIPN NORYN D NVIDN INMNI)
NNYOLN TNTI NP TY NPTN VINN NN NI
o =0,C05¢@ NTNN NI NNLYN YO MANI

Z-N X 0Y I NN ¢ Y PYM WIAP o, TWND

I NNYNVY JWON NNYOND BY NPT (5

VA
WON MAXI NNYV R OPTI NOYA NIRON NPOT
a(6) .o (8) now NNy
0 > 1299 DYN Z PNINODNYNN NTYN NN RN
: 2>>R 129122 NporTh
.0(0)=0,sin(6) 12 MpPNa .N
Y P o(0)=0,sin(260) 12 NIPNa .2
DTN DY ITON
ANNY DIYWIN (6
z, .(0,0,—d)-2 Ny1) —q WOM (0,0,d)-2 X¥DI g WON
DY NOVYID NTIPIA P)YTNHN DNONVIN NN VN N
d- q Z PN
1 s OV NPPNY T Z DY 01NN TIVNINN .2
_d-be TAN DINND INY NVDY XY 91977 HY HNIXIVION
DNNND DNINIVIIN

NTYVN DY PPNV TD Z DY 00100 TN HINND )
DIPNND NTYNNI THX HINNND AN NVD> KD NPT HY

(M19Y N9X9IR 9919) D199 NPy YV (7
L DIPINANRND) B 2I9T VIMN DY OINYN NAT
2

DN F-) B ,g-9 DNONN .IPWURIA REDI g XNTIP) WOn

91971 Yy SaY NION VININ NN VN . X
D197 HY Y NINRN IN AN A

L k(p-r*—(p-7)-T)
F= = : NI 219N DY DN MO 2D NIRIN )

21 YN2) 2N N AN www.gool.co.il



3 P19

Yonwn 9197

GOOL

NDYT-ND2T NN (8
.6F2 0PN P, N9 1 -2 0pmn p, 9T

(NN P, DY NTVA P, DY MINIRNIY NRIN N

NN DY MINN DY NI IPIDNX .2
D2VNN 11N ORY NIRIN ,2IDT-19T

WO B, DY NTYA P, DY NMIRND NN
DY NINNIN DDIAPNH
CP, oY MIDM P, DY OMI9N MDD NN R8N )

23PN P,-v NIPNA P, Dy NN MY NN T
17 -9 9apm) B9
F-9 TN B9 9%apn B, DX MAaN 0

22

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



3979 Yonwn 91907

GOOL

A0 MAIVN
E — kg X—a __ X+a xs y2 ~- y —lyl .~ @
((X—a)2+y2)§ ((X+a)2+yz)E ((X_a) oY ) ((x+a)+y7)
N2 NONY T q2ak .) I;—O'(a>”<+3ay) A
K2p mv? ([ a’b’
A = N2
¢ 3J3a° P= e (bz —a? (
0 (3
4 s
(O,O,gO’OR 272') (4
3A
0.2 KR (s
3z
z,. ~14.14d .» Z,., =10d .2 go(q)=zl:q_232 N (6
NN TONY ) —t—?(ﬁ-?) a ‘;—‘j(ﬁ-r) N (7
NN NONY .2 NN NORY .NX - (8

_;:_Izz ’ lzz_3k[ﬁ1'52'%+(p’2'r@)'p'1+(51";)p'z_s(_'l'r;)(p’z'r;)rﬂ 2

P

—

3K Jal — = = = 6K ¢ N D F
F2=—r—4p1p2r :p1|| p,Lr Fzz_f_ztpler :p1|| p2||r T

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



GOOL

SN0 Hravw2

nvn 2 np'ra

N2IYN NM27 NDVINTN NN - 4 714

01Myn 101N
INSIN .1

D)N .2

www.gool.co.il
23

4—



4 P9 NN NI NWITTN I NIN

GOOL

TNIRXN

YNV

N MNNDN 9207 (1
WON MAANY R DPTI NHYA NPT NDOOP NI NWITTN TPININRND NN N8I
.0 PNLYNI

NV MIAIVN

2
u=1KQ
2 R

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



4979 NN NI NWITTN I NIN

GUUL

02NN

$MMINY

MOYYP WITY NN YW NN (1
MMM Q WLNIA MYV R OPTI2 IPNTI NP
NADN NP NOPIN NDYPN .NTNN NNN2
.2Q VN1 NMYLN 2R DT
L n25m pwdw N9Yopa MapIn Maopn Ny
’ 3R DYTI2 NPININMY
NOIVNN N0 NYIITN NININD NN NYND

Q WYV NNX DI MNYL R DT MDY MNT NPNTI DM MPVHONY (2
NYTN NNX N9V DN MVN NN DIANND 179 HY TNN 19IN X901
.9YN DY NN 19IND D190 WONN N2 DIV NN

192NNNY 295 MV DY MNNYN MININD NN N
IMYTNN NOVN DY NNNYN PINNN NN .2

MHANNNN 90 PYTI MV ONY NIV DY TPNINYN MMINRD O )
(MW NNX NIYIN LYND MDOVN ,IIDD)
SN PYTY N9V DI DY WOUNN NNDINNY NIN

) PYOD 12 PYDI NAYINY IINNRD P2 0NN NN T

Y0 MAIVN

2
KQ a
R
2 2 2
~1.058 .7 3KQ 2 2KQ u} KQ N2
R 2R
YN "N N AND www.gool.co.il

25



GOOL

SN0 Hravw2

nvn 2 np'ra

WY D7 DY D'23YN-2ayna 0T - 5 714

01Myn 101N

26 DY) NN OMN PN ,091 .1
2 NMOPP YPIN .2
30 DYNDIN OOIYN .3
www.gool.co.il
25

4—



5 P19 Y DTN DY DINYN-9IYNI DITN

GOOL

DTa) MaN DNIR 210,07

MHNY

a2 1NN Prapna Ny (1
NNNI TN YO DY NYTINNN DN NI DIvNA

L L .R/=20,R,=3Q,R,=50,V, =31V :mpnn
. R 1
Vo ’ | 20NN DY NIPYN MTNNNN NN NND N
99102 92N DTN NN NN¥D .2
R LDXTNNN TN DI DY NNNN DN NN 2WN
30 20 POION Oy YN (2
W - P2 N2 DHWNN DY NPV MTNNNN NN 2WN
30 . 20 OOPTNN NV
¢ AW W—
3N 6.
20 20 20 20 noNg (3
WV W (e M 59 NYIPYN NYTINNN NN NN
10 10 10 10 LDYPTNN MY P2 DIwNn
2 A/ '/MJn "M{ﬁ an
20 210 210 20N
2 2 oY1 VY (4
\ A —A AN —r e —
) —M—n—A R YT MTHNN DY DY DXTH MWDV DN
92N NIMYN NMIVINND DD NN N8N N
ANA— 5
5 ( _ 1 e DTN NN
A~ 95 5¥ NYPYN NMITHNNN NN KD .2
JNIVON
_—be-/L_I
3 i ‘___} _,L,']/t, - —
I__/f/lfu—-
3%V 0MMW 2oV oMYV 1IdY oMYy (5
: NAN DN T Do NNNM ONN DX VN
"f Unt.
37y
Zpn
I
la

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



5 P19 Y DTN DY DINYN-9IYNI DITN

GOOL

Dy pavn wIn (6
.R,=R,=R =6Q, R, =R,=8Q N1 2)ynn NM
ST D92 DT DHIYN DIV NN INND N
-17‘71m P90NY MY XIN 2D INIM DHvNN PODN NN IAVYN .a
.N199109 7102 12INHNN HNYDD TN DIDODIN )
TN XD IN DT JOP? DHvNN DY PODNN ONXN

OO MIVn

,=3A, 1,=2A, V,,=3A, I,=2A 2 R, =%Q N (1
90
— 2
11 ¢
985
=222 (3
T 204 (
I IS T il 0 R4R+R,IN @
Rl RZ R3 Rl RZ
R jii 3R i 3R i
3 2

JAA DAY 8V NN -2 T, 2A (D 2V -1t (5
J9A DT 27V :NRN -3 TN
2

2A, =l =l =2 A 1=l =1A X (6

AV D 24w 2 |,

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



5 P19 Y DTN DY DINYN-9IYNI DITN

Q1N 0
YNV
o ad "3 SN (1
AW
" ! N2 9IYNA T Y92 DI NN YN LN
| ;”q Vag NNNN NN N8N .2
1 g, =24
‘—f'iﬂf}-—ll
w y ooMn (2
50
AN | L B N2 DHYNI TH 51 OND NN VN N
e Vag NONN NN N8N .2
T 42 T3V
| 2v 100
| A W
A 20
VA
1001
. o 17907 (3
TEIRETR K7 NP0 TINTN N9 NIIDN 251 NIN 290N
il LOMN 10 S 19 DHINNN
LDMIN 1 NN NODI0N HY 1NN MTINNN
9NN 2 HY DAY DM DHvNa
W 199101 5w NN D N
1042 193901 NY9IDN NPADHY DXPTAN NN TN .2

2001 (4
2302 DN NN DXTTIN OMN 10 DY TNID MONITN NI N0 DI12NN
THINN NI2I0N NN OXPIN 191D INND I9NN 2 NIN DI 2D ORI DTN

) DYNIT DHVNI DTN NN IV DXTTHII .OMNIN 6 DY TND NNIN OMINN)
9NN 3-H MNWN 09N

.N99010 HY 1NN NYTIINNN NINON NN XY . N
.DNNNN THNX 532 NOODN DY OXPTNN NNN NN XN .2

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



5 P19 Y DTN DY DINYN-9IYNI DITN

GUUL
20 30 MONITIN NY NHDID Dy Dayn (S
Wy Wy ,DYTH) NYAIN 2’51 DXVUINIY DHYNN
\_\ s 190 , 00NN DI DY NNN TH
@) e C\D PO (DINITIN NI)
,D0Y9 NNYI TONIMNN NNIP
AWy WA LMD PO TIYRI MND POIMNN TUND
20 30 NINRM L5A NN MNIPN NNN

1.8A Nn»N

AYND 772 9N M2AXN 0OITN OXRD .N
15/P1) 190 7PN XIN AWK INX MN 7PN POIIN

F7°21¢ON /099 1PDNN 22NN NV NN TH AXNN NN .2
.N9Y9Y0N HY NN MITINNN NN NNON NN O/AVN )

TR NN D1ANN PPN NTITH OPWIN MY DMKN DN PA D .7
PP 179119) DR TH DIPHA NNKN

IV MAVN

1 5 7 2

VAB:3+1—1V A |3:ﬁA, |2:ﬁA, I1:1—1A N (1
V,, =-0.8766V .2 1,=-0.3876A , I,=0.0281A , I, =-0.6584A .N (2
20V 2 22V .N (3
V, =18V ,V, =20V .a 24V VRO LT =2R (T MTIND X (4
V,; =15V 2 1.5A-MnN9 1.8A-IMD .IMD POINN IWND X (5
V=0 NN I0NnvONN .7 18V :17ND r=2R : 1139 MTNINM .)

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



5 P19 Y DTN DY DINYN-9IYNI DITN

GOOL

:OMAIDI'N 022Vn

$MMONY

INNDVIIN MV YY MTNINH VIn (1
LJW‘ - LD HYOINMDIN NIV KAN DHIvNI
L

W
% % R vy nnt omn 9o mmann
DM NNPYN MTNNNN NN NIN
NNNN NPNRI

DI VA DI NN (2
LDTIPN 92NN DY 2H¥1N2 TH DI DY NNND NNON RN N
S NPNRN NNN PN ONX 23-NP2IND TN 0NN NN YN .2

1129582 01N HY XNOINR MY (3
A Ry R

Rl
- IV N - - N99190 MTNINAN DN WA N
R 2 Ry , R N2 Y9IDIND DHYNa
VZ}\ (B-2 A ya myminnn)
- YW VWV -
B Ry R,

3
N

R, NIPH2 ) 551 DN NN NYN .2
'Rl = RZ 13.
Y MAIVH
R, =1* Br o
2
23 n
Tzszy \/g_l a V,.,=V \/g_l NO(2
R Jg+1 \/§+1
L2A NI DM NNV DN A R, =R .N (3

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



GOOL

SN0 Hrawvw2

nvn 2 np'ra

0?21 - 6 1A

01Myn 101N

3 212D 2IWNY MOLIYY NP DY 720N .1
L YIOPINT DN DY MDY DAPA NINNKN TIIIN .2
7 DIP KV OINOPN NV .3
U D2P2 DN OYNIN .4
www.gool.co.il
30

B T



6 P19 0Yap

GOOL

‘2122 21N muywes 12 2y 1aon

$MMINY

WO vap (1
.a, b ©OVPTN L 7N MO NP MOOP YNVN 25NN 101 Dap
.L>>a, b 23pn 5v 7)120pN NN XD N
DY 0PONIT ININA DAPN NN DONDNN NYD .2
MNYN NP
d<r<bawnoky-ya<r<d awno ks
TN D1PN NN N8N

NN XYM ,Q WOLNIA YAPN NN DWWV )
(NIWINY YWAIN) 2NN YO NNYONN

a7 P D927 MM 129D AUNY NNV 117 (2
dI . | o%Y3 09250 MMY MWn 25 MM Y1p
- .d X MMSN P pNINN .aaMMN b TN
< YMLPINT 1IN DIDMON YaAPN TIND
d < ahb TY MNDN P2 55NN D3 NN XINNN

&4 1IN ININD DY OIOVPINRITN MIAPN .1INDN NXPN X PNIND
X=2 MOND DaAPN DY 1PN NN N8N LN

YWINM WORN NNYANN MPNN NN,V NN NPHRY Y2PN IR DMANN .2
1IN NIWINN WORN MDY NN IMMYN Y

12952 MNINN VPIHNT N DY MMY Yap (3
. 10 WON MAN NYL MM DaP

to v A e MMSN 2 PRI A XN MMZN NLY
p £ 0) ! YIOPONT DN N> MMON P .d XD
/ r | PN DY MINYNIN MOLPINT OTPN Hya
| 2
— L-->x () =1+ (%) :mmbnya

.y =0-2 XY NNNNN MDD TIYRD
22PN DY 129D NN RNN

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



6 P9

0Yap

GOOL

mmammY vap (4

L QWU A NLY DYa MMI 71P )N

.a 1N 52PN MM YON 55 TN
MILVP G TPNT NINN NN MYV APY
— 7 | |

a NN P2 TIND
.8 5V 8PN HAPN DV NP NN VN X

WONN NNDINT NN XYM,V NNN NPHRY DAPN NN 0NN .2
22PN MNY DY PNLYNN

tHYY MIAIVN

32

= Q 1_i 3 ng 9 C:21t80L N
2nbc k, vV InB
a
€,a
C,=""(x+¢ (b-x)) .8 (2
T d ( f( X)) (
b—x)V,
eV o gl X) Ve eV Vol
d d d d
nd 3
4e, A
x) — SOVO ﬁln(ngj N (4
d + xtyd
NI D AN AND www.gool.co.il



6 P19 0Yap

GOOL

DIVR?NT ININ 2V N1 2222 NN1IAND NN

$MMINY

aonmm I (1
¥ o PDONN NN t =0-2 ©M12NN N3N LIHYN2

1h0a NN DAYN t=0.01-1 .A NTIPI 9ONNNN
B 500

A .B Mo poann
10V
[ 02 MOND 52PN Sy NNNN NN DIV N
.1=0.02-2 52PN Sy WYovNN NN
A% MOND DTN NN W DWW

A2 MOND DI NNNPN NY DX IMN

| 50uF

9 0w

0537 VY YV NyL (2
10042 .£=0-2 PDoNn NX DIND XN DHYNA

VWA
— 19307 PIINM YIRN N N
0.3mF 0.7mF 592 WORM NNHPN NN N8N .2

VT

N .t=0.2sec , 0.8sec : ©»MN2YaAP

903 AYNNNA VAP (3
NN ODAPN YV M12>PN NaN DHvNa
VY NN DTN TMTRND C-D NN
-V XN 190N NN R-H
.MINS PONN IWND DYV DPN DYIAPN
NIHD YINA NOHIDA DI NN INSD N
ANNN
95 DY NNNM NYDIDA DI NN INSD .2
AN .29 Y91 NN Yap

729 )9% INND DAP DI DY PYOVNNINND )

YWV
ATA A

S

A

33 NI "N N9 AND www.gool.co.il



6719 DYoap

OV

AMAA MmN 29Y Hrapna Yap by won (4
R, t =0-2 PPN NN DIND XAN DIYNI

W0 IR DAPN TUND

v R, TH 952 DI YAPN DY WLNN NN N3N

0N OV PNPNDD

y V,R;,R,,C: 1)

o3P IV PaA NP (5
R 95 Q, WVNI WYV C; 9apN NaN DIvna
— 10 1 °p .a NTIPIY S INNN NID
S DaPY Y MNN NINNYNN NN DIV .N
G, — 932 MOSND C; 9apn DY WYONN NN
WONN NN NXNY IRNYNIN NN NN .2
e N2 MOND Hap Yo by
71912 MYND DXTHN NIV DNIN 0NN )

oINTI NV OV Yap (6
DYPMIN b -1 a DXOPTI YL DXNTI NY
D DY TIND
—Q -1 +Q D”YVHNI DXNTIN NN DIV
NNNNA
TPOLVLOVPONRN IR NN AWN .N
N2yNN SY NYON
TIT NOIWNN DY NDPN NN AvN .2
ININD NAY NODPY NIRNIND
,R NO51 MTHNN OY TIND TIIN VINT DNTIN NN OMIANN OX )
NOIYNN DY OIIMANIND NPIION AT N

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



6 P19 0Yap

GOOL

PV MAIVN

t
10(1—e°-°5J 0<t<0.01
(t)=

\A N (1
=001
8.65-e 0% (0.1<t
0, (t=0.02)~7.92-10°C .2
_—t
%-eo-m 0<t<0.01
VI NN T I(t)= oot 2
8.65 ———
——=.e 00025 (1<t
50
V, =V, =10V, q,=3-10°C,q,=7-10"°C : 0.8sec .2 0.1sec .X (2
V, =V, ~865V,q,=26-10°C,q,=6.01.10°C :0.2sec
.X :0Y2p NN, Al : 719910 DY .2 v NO(3
2 2R 7R
CTV : D2 WON )
. Rp+Ry
q(t)= VR, -C ) grok, 4
R, +R,;
- C,+C Q
t)=(z-A-Q,)e * .2 —+—2.q,+09,——2-=0 .X (5
) () =(7-A-Q,) 2rcC. % 2re, (
Q _t _t
I:(_O—AJe T qz(t):(—r-A+Qo)(l—e j
T
2
r=RC——R®_ 4 b 5 KO [Mj N(6
K(a+b) K(a+b) 2 Lab

35 NI "N N9 AND www.gool.co.il



6 P19 0Yap

GOOL

:DY22p ?W Q1PN MV

tMINY
920M 19090 (1
c, o q .N2N INDINN NVN DY DNPN NN YN
_ _ rr . b b
v - T T |C1 Jn ©Yapn Y 51pn

0577 0YYAP HY INUPR NV (2
NN NNY ©92PN DI S D11PN NINAN NOIYNIA
c c c S NVN DI D1P NN RN N
! ! ——  NOIYN152p 52Oy WONN NN N8N .2
c c c TNPNY NIINN NIIWNNIY 1IN ONX
[ | -V, nnn

12 PYOY NOVTN
.Qu-0 DMYOYN DYAPNN TNNX DI DY WOLNN NN D
2299071 NN NYNY NPOTIN NITO DMPN Qy-W NNIN
.Q; NNONND NN NN VRN 1910 INND

IV MAIVN

C.— C,++4/C?+4CC, a

2
Q. =%(\/§_1)V1(2_\/§)" Q. =(:v1(2—\/§)n+1 2 C, =%( 3-1) N (2

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



6719 DYoap

GUUL

:0'22pP2 D*aP1 DY2N

tMINY
o'oap Ny (1
. N —C_L L .V =3v 199101 NNK )N X2 9yna
2 1 T
.C; = 2uF, C, = 3uF, C; = 5uF :92p 95 5v D)20pm
222 95 DY YOVNN NN NN
C3

0Y52p NINNNANP NN (2
A0V Y DY DIINNN DDIAP NIV NN
0NN DY DPUN J1PN NN R8N

Poon oy ovap (3
DNINIVIN YOV NNPN NN DYPIINN NN DHvN2
I NONNN NNPN .V, PN AP
. .DYTIN DY NN MITNNNN 0P DI DY 512D : M)
12 (DOONIXIVIDN WIN) NNNT NN NN N
B NMp AnTpan

2 797 92y YON "D ,AB POONN NN D IND .2
1121 NIIWHNNY TY PO

~

VYUY NN D92INN DINYV DYaAP Y (4
Vo NN MPN 7Y DOXNY MIND YDIP NV TI9)2 DIV
. — DNIX D12NNY DXDAPN NN DIPNINI NYLN INND
ID9UH YDHWY »APND YAPN PN IV THN
2120 DX NN DY MININD NN NN N
.C NN DYapn
a .29 D02PN TNX 2 PNIND DR DMPVPN NYD
,229 9% INND HAP YD LY NNNN NN N8N .2
d1 —_— _:$ g 12NN HY PINNN NN
17792y IND 720 MININRN VY NN VN )

]
]

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



1

3)

5] =5
—>

6 P9

DYoap

G AS e

DOPMIN OINTI NY (5
DIV DXDPTI YHYa 079N DINTI NV
DMV DYV DYV a, b DINNN
A+, -q DTN
.d XY D¥TON 2190 P2 PRINN
d > a,b > )M

(DN NXINKI) DIINTIN P2 12NN VXN TNND DNVYNN NTYN NN N
.DNTON ONLWYN P2 DININIVIN WIN NN NY¥D .2

&1 &

I

g =k 5

&

4T E)

C x5 : NN NOWNHN NDP I NININ )

2

€2

T2
a b d

Yap TN OMIVPINT DY (6
ayox Hya o»YNI MNMD DI PN
.d mMm>Sn ya pnam
DMVPINT DXIMIN DID2DN HAPN IN
DN DTPN DY DINY
MNY NN YIYYA DXDIDN DMIMIND
001 YYOVN 2893) 7N INNY 9D
NN DXNXDNN OIMND,TAN N P
AMSY NIV YONN DO

JPN NN ANN DD NAY RN N
Dapn by

22PN TINAOONVYNN NTYN NN, NNV NNN NPNRY 5apn DX ©MaNN A

DYANNNN TON YO

.D2NNNN TAN D32 NPIVIN NPYIIND YO NNOINT NN XY )

VYA Y MM Yap (7
MM 0y MMD H2p NV NN NIIYNI

.(d « R) d mM>n 2 pNImY ,R OPTI2 O»HYN

dI@

YD) NN NVIDA MY NNNNN MDA
hoaw (a > d) av»Ta
INNNN MON 19792 NVIYIAN 1IN

22PN 5V NDPN NN NN N

22PN TIN2 0PN OO NTYNINN .2
V NNn MPnd 92NN 5apny )N ox

NINON DY PWOLNPN NNOINN NN NN )

38

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



6719 DYoap

G AS e

namm nora oy bap (8
V NNn NMPnd 92Nn NN Yap
q 7 — y $ a P2 PNIM A XN DaPa N DD NLY
Ad < VA) ,d X0 mMmSn

NN 02PN DY WONN NN NY¥D N
0NN YV Y NNN NN HAPN TIN2 NTYN

d
72PN 170D ANVY OY 7 >20¥2 NONH D0 71p DDDIH NYD .2

N PYD DY N

NN DYPNINI IV WO HAPNVY DINND ,NONNN DR DN NYD )
MY DY NN NONNN NN DX02I0N0 PINN INNRY .NNNPN NP
) PYD DY WAUN IPN 2 PYD) 'R PYD DY INN

MMy vy (9
DOXPINYI NIMY MNIWN NIINNT NN NNM)
NNNNN MM X PRI ,MMOSN P .d PnIN3a
d ,[ Q .Q LN DY NNT GON MY DXONON
X

.,

A > d? N0 MmN now
0NN DY NDPN NN N8N LN
MY D5 DY WLNN NN N8N .2
X DV TPNPNND NIIWNN DY MININD NN N8N )
MON YY NN MON NI T

\ WYY HAPYH D92INN DYV BYaAP Y (10
G C, = 3uF,C, = 2uF : NN D%apN 912°P NaN YHvna
.5V NN NOOI0A NN
PN NN DPNIN DNIYLI DYIAPNY INKD
.C; = 5uF YW Yapa ImN 09HNm
| YTNM 52PN DY YNNI NNNN ,IWONN NN N8N
| .NANMNN NIIWNNY INNRY

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



6 P9

DYoap

G AS e

YY1 YV PINT N DY INTI Yap

.2, b DOYTIA MPT MDD NPNTI MBOOP PNYN 22NN ONTD DI

PN TINNINN NOIPM Vy NNNA NPINI NPD9N NIPN
TP 53 5y WONN NN VN N

DaApn YY MdPN NN VN A
LDMLPONT DMDIN MNWA DIAPN NN DINDNN

-2 a ©0YTIN P2 55NN NN RINNN g, DTPN DY TNN 10N
b-5 ¢ ©OYTIN P2 55NN NN NONNN &, OTPN DY2 7Y IDIM
TN PN X AVN )

1 9o 1K Vo

YINYTIN ND VAP
M1 NPT MOP dNWN 20NN Y NTI Dap

b, aDoYT7 MPT

' N9YPM V, NN RPN TINYNN NOOPN

PN NDON

YOV 20 DY ,N9YYP DI DY YOVNN NN AWN X
192P5 NN NTY

2DApN SV DdPN NN VN A
P2 55NN AR RXDNNN £ DTPN DY MIVPINIT 1IN AP DIDNON

.b-5 a »oOYTIN
PARININ NDHPN DY SWNNM WOLNN NN AVNY YTNN DNDPN NN WD )

mMMY Yapa MMy 0NN

Y'Y WO d = 1 mm MMDN P2 PNINY a = 2 c.m. YO8 TNX HYa MMd Yap
DYPPNIM NYDIDN NN DYPIN INIVNA YOI DAPNVY INND . 3V NNNIA DY
.3d PNINs MM NN

. DaPN DY VINN HNONIVION WION NN N8N N
222D MINKND PO TPNONNNN MPINNRD NN XYM .2
TIAYN NITHIN 7Y NMINDN DX PININD D7Y NYITIN NTIAYD NN X¥ND )

(11

(12

(13

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



6719 DYoap

G AS e

"999) bapn MY oravm (14
.a < b « L D0OYTI L 7TINI NI MOIP NWUN NVY 103 Hap
.—Q -23NM Q WL NIYV INDNAN DPDHN M I
22PN Y NDPN NN NY¥ND N
NINY T2 GMWYNN PNN TR NOYN 295 73397 DIDiN NN DOWIN .2
POV IPYNA AL < L ywa vmna
DTV 2D NMINY JN) 119290 D501 DY DN YDnvnin NN NN
(D99930 P2 NAN PR BN DININD DANNNI YNYNN

M Y (15

! 2 10V 5w NNna 1 70n 17N PN Nan Yiyna
& 2 NNNN ININ 2 701 NI DY PADNN .0.5W NN
2000 .2000) NN TN MYTINN .0.4W NIN
Ly PAONM NNNN ,MTNNNN NN AWN .NX
T T C = 4uF NN POANN IWRD NN DI DY HOONRVUNN
~ M0 PONN OX DIAPN DY NNHNN IR VN .2
ANNN NN
6 % 0°9ap oy DHyn (16
so rW/ 55 5¥ WO NN LIYNI DN 9 NN WD
L ‘_L : NI 2NN DXPOINN TYNRD 12NN I8N 5P
2uF MO S, IMN9 s, LN
| v i MO s, MNa s, A
20 DM DPOIIN NY )

DaApPNN PON P NUPNN IVPINGT 9N DY MM Yap (17
I DY d PN DPMINN a MYDN DY DMYID MM NHWN M2 NIND Dap
. & 0POYNT OTPNM L < d 22w M0PoNT 99N DI DAPN NN Pa
V Nnn Mpnd Hapn NN 0M2ann

DIVPONRYTN NN RID MINA ONWNN NTYNIND N
IVPONITN ININD TINAMINYNN NTYNINND .2
DIVPONITN INNN VW NAYN DY NIVIND WYONN NN )

I

dI V77777771 ——
|

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



6719 DYoap

G AS e

Yap na b nan (18
nini? ‘1 V NNN NMPNRY 12NN DM NN Hap
.d XN MNP pRIM A XN MD D5 NLY
Y1) 92992 5120 NNPY T 52PN X DIPIINN

! I £, MVPINT OTPN S5y 5311 220N TIND
£, DO NPT NON MDA
2D2P2 5NN NDIY NN NHNR TY RO NN NIVNN

E:
Rl 8 TIixn ma om

YTAID ININD NN XYM T NIANNY M N
22PN DY NIONINIVION NN DN DY

NYNIY NTIAYN DIVOIN 7Y NHDIDN DY NPITNIN NPV NN NN .2
PTY 1IN NAND ONMNN) NOION

NANIY NIIWNY DIV WNINYN 128NN NIIWNN NN NTNI RSN )
.9V IMNIND DY DINYPNI ANHONNYD

PHN NI 9290 DY MM Yap (19
.d N0 012 pNINM A XN NIM>N NLY MNY Dapa
MNWNN MVPINRYT DTPN DY MIVPINIT ININ NY MM P2

2d
.y =0-2 X80 PNNNNN MO IWND &,.(y) = Sid MNMSN 2 PNINN DY

V NNn NPNRS 12NN H1apn
22PN YW 91PN NN INSD LN
22PN MNY DY WOLNN M NN IAVN .2
NP DT L,D2APN NIND PAODNYNN NTYN IR IVN )
22P2 NIRRT

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



6 P19 Dvap

GUUL

PV MAIVN

¢, =3uC,q,=45uC,q,=75uC (1
C,=C,+C,+C,,s (2

V V. V.C
AQ=—-2(C,-C,) 2 V. =—2-—0"2 N (3
q 2( :=C) 2 C+C, ¢
1 2 2 1 2 2
UT:§CVO Vv =§v0 A U;=2U,=CV2 .X (4
1

INMSN DX DINY MDS NIV DT MINIRD AU = 5Cvo2 2

NN ) A(pqu(z—l—l) A E £@+ kg Jx N (5

d b a x* (d=x)’
;1280 (6
Vv g +¢,)a
E=E=7 1 CT_(lzdz)
& \Y & \%
O free, :Elv’ o; :(50_51)5 1 Ofree, = d2 v, o, (‘90 52)E »
2280
2¢, 2¢. £8,8° -2
= V,E, = L —V . C, =12 N
ST 4(ars) T d(gea) T d(542)
2¢,&, 2¢,
=—22 V o =(g-&)—2—V -POyNM> .2
Gfreel d(€1+€2) O-ll (80 gl)d(&'l-i-gz) ]
—28,€, 2¢,
=— 9% /g =—(g -&)——2—V -)INNN MY
e, d(g+¢,) o == 82)d(51+52) !
-&)2
O free =0’Ui =(‘92 81) % -DXIMINN ]’:l
: *od(e+eg,)
:3280
2¢,V 2eV \Y g’ & 1
= ,E, = - ,E;=— .2 C, =" - —|.N
= d(g+g) ° d(g+e) ° d T oa (51+30+2]
Or =0 1o =go% -1 TS POY MY L)
oy =0, =, —2205Y_ onpw Ty oY MY
d(e +¢&)

%
Or,, =~F0g TP T¥ INNN M5

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



6 P19 Dvap

o, = 25—0\/(51 —&,) “INDY TS NNNN MO
d(81+€0)
2&.V
O =d(gl—(-J|-go)(go —81) 1 O free =0 -VUNNDNI
V V a’ R?—a?
El:dfh,EZZE.:l CT:goﬁ(d_h+ d }.N (7
Vv Vv
Gl:god—h ,GZ—SOE 2
u=l1&8ye gV G 5Ry & (8
2 d d d
U=280AV2 ’ E1:E2=ﬂ, T_4<90AV A
3d 3d
3¢ AV? V &A
= 08d ’El_z_d’T OTV.)
d-x X
R R P B
. 2 2.x(d-x
Fo 9 (goax) 1 U)X
25,Ad 2g,Ad
q',=125uC,V', =25V, U=15.625] (10
1 V
Gy @y ke R Al
07
a b a b
c= :
(1(1 1) 1 (1 1}}‘
k| —| == |+ —| ===
g \c a) g \b ¢
C, = 111 +b.:1 q, = 1\/01 , 0, b1V°1 N (12
EEA R
a b b a b a
- & b
0, = - Vo ' CT_ - +—=)
T
a b a b
UCi =15.93-107"%), UCp =47.79-10*J 2 V'=9V .NX (13

W =31.86-10"2J .3

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



45

6 P19 0Yap
2In9
||:|: a 1 _ C:27250L X (18
4, (L—-x) |n9
a
R, =200Q,V, =534V, P, =0.143W :1 17 .N (15
R, =250Q2,V, =6.68V, P, =0.178W :2 N7
V, =V, =6.68V .2
12 136 12 136
—A =—uC I=—A =—uC 2 .0=0" =16uC N (16
3 0, 13 H 237 0 129/“ » & H (
E= v ag=-9 - Y N7
d-g —L(e 1) £,a d—L[l—lj
gr
o =§& v v p)
T 0 - :
—-L(e -1
ed-L(s-1) d—L[l—lJ
gr
AU=-AC,  V? 2 U, =pad 1h2 U —EC U? N (18
mY - o= P 92 Mo T mY
& (s -1)V?
- 2d°pg
4e,V de, A
Ly=0-29%w y=d-1>apn,—2— 2 - N (19
4 d " 3d 3d (
25,AV? . 2V (y+d)
ad 32
N2 "N N AND www.gool.co.il



GOOL

SN0 Hravw2

nvn 2 np'ra

DT NMaax1 DT DA - 7 219

01Myn 101N

B . DY9NIM MINYIN .1

www.gool.co.il
45

4—



7999 D97 M9XY DI OXTHN

GUUL

02N NIXRXIN

$MMINY

! 5993 133 aY NPT MTINN IWINY Nnon (1
‘ T TTINN I3 IINN NWY h NN 1 OPTI DY Ko D)
1 2nmnxmn z-1 m p, R p = Po= MINYD IPIND
2930 ©0IN
N2PYN MTHNNN NN VN X
(z TIND) DDY02N 1’2 721 DNV NI

S~ Vo 1P NNN NPNY 5550 AR 012NN
.Y ©DIY TN DD P XIN NNNPN)

99952 99150 DN IN XY A
(N2 PVLIDA PNIN) DI9H2 YDNVNN NTYN DITN MDY NN NN )

YINYTY B (2

) //* 7, PONPNOYTN 2209 OYT) 0Y Ny I3 NP

\\/ /7 INnn TR p MO0 MTINM 5¥3 WINA NININ
Rl DN NOYPN YW NOIPWN NITRNNN NN K¥N N
P, g DONTIN PO 0N DN

I L PPN NALYNN P2 V, NN NPHN 01NN .2
‘ i ‘ DYPN HY TINNNN NALYND
M A 19992 DR MDA NN N¥N

99PN TINAOONYNN NTYUN NN X¥ND )

o 2933 7w 07 (3
///‘f}/ /75 bom®n opTI 219 OPTY DY N2y D0 NOYP
LSS / 2T mmn nPRK p YN MTINN Yy Imna NN
|- - d

_ DN NOPN DY NIPYN MTHNNN NN NN N
U .02y DT NT) DOV NP2 DN 0NN
I

SN2 0N YO0N BN P .2
SN 901D PNINI MOND MDANN NN NN

— 99PN TINAOONYNN NTYN NN X¥ND )

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



7999 D97 M9XY DI OXTHN

G AS e

oop VN (4
a VPN IDYD2 DPTI,L IDNNRY DIVP VIIN PM
b 9Y1IN D02 DYTN
- — LDYNINII YIHN )N DIDXDIN MY P
.p N DINN DY MONON MTINNN
20NN DY NDPYN MITINNN NN WD

DINY DXIIN NYWY POHINI NI TN (5
R; 72239 DT NOYA TONTI NOOYP NNNA TN
P1 MTNNN HY2 99INK 25712 R, MINN OPTN
R, (R; < R,) R, < r <R; DINNA p, MOHND
.R; < r <R, DINNI p, TIONO MTNHNM
P2 NYIPN DV NOPYN MTNINNN NN N¥ND .N
LOONTI NPO2 DY)
NN DN THL DTN MDY NN N8N .2
V Yap NNN NPRY TN NN DMIANNY
TN ODNYNN NTYNINND )
0P (NN NPNVLWN) WOLNN NNVINT NN RN .7

MMY Hap HY MY TINa D9t Maray (6
Q WYLNIA NYL DONY MMY DAP
Aqve 2 xqwo a NN MDD 0PI . TNY 92NN

@ ,d < a N MNSN 2 PRI
R "l R NN TND NYTNDN
@ D5N3a DIV NN R¥N N

22PN M M 5Y DN MPIAN NN RN .2
DTN THN 5PN DY PPYONN MDAN D NI : N1ITTN
2-2 Y2 1 P2 MON PONN RYPY DNN NN WD
MDD DY MY MPAX HY ND VR NWN
STHN2 BN DY NPZN 7Y MANT NN N8N
Dy 97N2 HaAPN NN DINDNN IMPNA ,0MP XD TN N PYoa )

J2-) N DYDY0 DY NN ATNN p DPONO MTNNN

47 YN2) N N ANO www.gool.co.il



7999 D97 M9XY DI OXTHN

GUUL

493 TN N9 NNYL NAYYp (7
a DPTIA (NONOTR MIIN) NI NOP
.0 TPOND MDY DY I9IDIN IDIN TINI NNNN)
.Q NN t=0 -2 NOYOPN DY PYONN D NI
TPNPNAD NOPN DY WOLNN NN R¥N X
/ Rialyalwl’)

STNAODNYNN NTYUN NN DTN MY NN N8N .2

ANY93Y TN AN MTIND (8
YA DYPAPN NMND MY DINN)

y p(x,7) N MY OPAINN L X L DTN
’L) DYNONIVID WION DY WK ,d PRI
X L (L>»d)

Dy PO N NY MNDN MY P2
20, y) OO0 MTINN
: DYNAN DMIPNN MY MTINNN NN YN

p:posin(”—y N

d
sin(zy

P:Po.(ﬁ -
sin| ==

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



7999 D97 M9XY DI OXTHN

GOOL

NIV MIAIVN
z ., = 1, V p,h
E= 2,J=—2 2 ==L 2 R,=—"= .X (1
o™ T ; T2z’ (
_ PV =Y 2 R-Lndx e
R;2zrh R;2zrh 2rh a
E=p-J . iV § A R, = L _x @
p27rr Llng
27p a
:'O_L (4
rab
3o = ' ta R =4 il 1 s
4rr 7\R, R;) 4r\R; R,
|
Azt Ri<r<R,
E= 4”Ir 3
p24m2f’ R,<r<R,
5.0 6. = | 0 6. - le, —_— I
P=V,0r, _goplm_ 1 OR,) = 47R? (P,=p1) Or, = "% ?Rgpz T
2 2 ot ot
:a rz &e RC 19 |:g.e RE N (6
2zra® RC RC
_t
=g k=01, 1=L e
za RC
5_04(t) . = _ka(t), =
J= f,E= .2 t)=Qe ©® .N (7
g Anr? r? a(t)=Q
poXo! 2p,d
R, = LOZ A R=”—E2.N (8
YN "N AN AND www.gool.co.il

49



GOOL

SN0 Hravw2

nvn 2 np'ra

D7 XW11 27N 2V M1 YI? 21N - 8 14

01Myn 121N
N PN .1

DI RYN DN HY MO .2

www.gool.co.il
49

4—



8 P19 2 RUN DN DY MDY NI PN

GUUL

YIM? N

:HINVY

PIPON DO DY NMON AN NS (1
/ 1 SV NN DMNN PN DINNN
DMV DMIPN DPIPON
fe PAN VNN NTYA DINNNI) DPIPONND
I & NI MOV
- ; N8 PPPON DD 2y
/‘ 799N )M YII2 MO NP 1NN
/ 122000 NNYOIN

YNN NTVA N PPN (2
NTY 97V 12 MNNIV MPNNIA Y g WO NYOND PPN

90V B = —2% + 39 >00n

: N ONX PYPONN YY HYYW SVIINN MO NN 2WN
q =2CY WYY 90N Vv=28+3y .N
q=—1uCYMmWo WN v=-%+22 .2

V0NT HY MONN §INMVPoD (3
00T HY MONN GINVPOD NN NINND NINAN NIIWNN

<X MY MDN DY DPIPYN P I NN NNIVH
;‘ S0 MDY ANMN DMIINWYN 22PN WON DY PPN
x V NNN NP 7y DIXNIN DPIPONN 21NN DAPN

MSN TIT DY OPXPINN .NIMDN PA 12ANNN
970 TIND DN TAN SVNN DTV DX0ION MDHVN
« .POPONN NONI MOND 1NDON DT NN NXNN

.B,q,V 001

mMaA NPV (4
0.15T DV NS AN OVNN NTYD MOYNI 30 DY NN DI NV
.V=10° S% NP DTN VT ON IVIION YW 120N DPTI NN N8N

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



8719 LT RYD DN DY MDY NHIMY PN

G AS e

79172 YN PO (5
o .10°V YW NNNA N8NIN DAPA NN POV
© ¥, 0 7Y AN POBDN NTYI Y POIIOA 1910 NS
/ 92PN 15c. m. PNINA NSNIN TONI INY)AD

/
© ! © B .0.2T NN VNN NTYN NN

NOIIN IV SPAIND PRIV NN KN N
STON2 MY TY

STON NYNAY TY PO NN N8N .2

OVYIDAY TN DY WINTN X91NHN NN IND )
17002 YO

15¢.m.

10°V

Yap Y2 won (6
[ MPNN DY MM D2AP TINA V) YON
22PN MIMSY 92PN 1Y P31V, NP
_ 0 OYnYn NTY R (102 ) Yapn ina
quw_ | " r, - 2PN NYY PYONN IYND .E NN NN
d 2N 295 YTV NYNN YN NIN
v (925 INDY TINA) 2NN DI D N
I NN T XD IR TR OVNN NTY
YV DY SN TADN NID NN NN

1WONN YV PYPON NN N
20NN NTYN DTIN PPI NN RSN .2

Yap MMba o v (7
5 032) g > 0 YOV M NON Y2 PPN
o p L V = voX MMNN 0y MMS 92 v 10912
@ £ PRI xy NYNY DAPN Yapn MMY
.d NN 02
N ONONIVIND RNMI JIOYN MO IWNRD ,V NNN NPNRY 12900 52PN
AYLNN VIO 12 HAPN DY MDD NP PNINN NN R8N N
NTY DMP 2NN TN NYL INNX) NPNIY TINN PN DIAPNY NN NYD .2
B =B,9 TNNOUNN
AYVNIN VI 12 MO NSPN PNINT NN NN

D»P 2NN NN NPND 12NN DAPN DX PPYLNN NVD> NPI NVNRD )
20NN NTY

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



8719 LT RYD DN DY MDY NHIMY PN

G AS e

MNYNI Y0IN NTVWA JYON (8
(y>0) x-1 X S5ynV 79 x<0 DINN O»P Y9NYN NTY
(y<0) x-N PN NN E = —E,§ : NN NTWN
‘ ‘ E ‘ v DWW NN LE = Eo§ - NN DTN

,TINNOVIIN NTY D) DMP ANINN D2
DT DR IDTIN MOV

A w310 g] WO m NN Y3 PPoN
T " VAP MPIN W IPIYN X = —= -)
i 7on .y = —R XN PpoNn Sv 51001nn Nan

Y NN R D772 DHyn Y27 YyNI)D XIN Y- P DX DININ PIPINN TUND
.Eo,1q],m,R : )M

AYOVNN NVON TYNN NN VLIV . X

YLD PO NN .2
DONNN DTV, IYONN DY MDD NN NSHD )
1

51731 Y020 NTYWA 91900 ININ YNIAD NIN DY NWITTH NONN NXR XN .
.DMNWN DN DININD INY TWUND , 0PN NTYNN 319

NY8Y NHNM MNPNN 93 (9

X X X XXX XXX DOVY2) M NOMY +g WO XY DPOPON

E YA Ex rme PIYNDIDIM MMY DIMPIN S NPRN
BojERz Emdr 92p MmN

- Lu I e E pnxobnwn nTw oobye vapn mnb pa
. MONM B TAX M0 NTYI N0 MP)

.DOWINI NN TN TN DN

22PN DNNONY INND D) DIPIPINN DY DD Y0NNN NTYN

1997 YOP 2P XN ,0APNN OPIPYNN DY NN NP d PNINa

20NN DTV DD KD PIIMY P2 IUR NDWN DIAPN TN DX DPYpoNn DY0)D)
LN men 5apn MMD 12 pNTNN 2 TV NINY NN YA NWN HIApN DY
.DPPONN HY HNBN T219N MO NN NIIND 1NN

.B ,E ,m,q,L :0MMm
MYRIN 52PNN DXPIPINN DIRNY vV MPIN VNI N
(N IR d PNINIIN A
1212001 8N NN PXPONN DDWN 193 NND I )
1

MNVYN 2PN DY SYMNN V ANIVN NNN DY D101 1Y NP0 PIN N .
1PVIDND HIXY? 1DIND DIDIDIN DIPIPONNIY YD
NIAVINY NNN DPNY 3 51T NNNNY NOIDY NV DAPN DX 0NN .1
22PN MMD P2 IR INDI YIID PIPONN NSY 19T 1N TN /T Pyoa
MY NN

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



8719 LT RYD DN DY MDY NHIMY PN

OV

N SVIN NTWN N¥I ©39) )YV (10
INND MYOPI g WONI M NON YA DPIPIN MNIDN
TN NWNY THINDD B PANPONN NTY 1NV 12
oM E, LR NN DXPIPOND .11 NmHNA
PN ININNDI L, G TOINTA VNN MIND DIDID)

19237 IMIN Y IDIND PNIND NN VN N
YONNN INND ONDND NTIPIN DOPPONN
NN DNNIND TN

OPNIND) G NN TN NIXRINIYN A

______________

N 1L

N YV NTYUN R DI WL MY (11

- .a X b 97122510 0INNA XYM B AN YONN NTY

TN NXIND NTYN P DX XIN NTYN DINNY NIND

: ,)A2071N 19992 PYTA 220NN DINNY ©I [q] WYLN

i 125010 NAYD THND NNV v NDTHIY MPNNI

) PN NN)

! 290N DWW MPOYN YONNIN RN WONHY VT
: TIINON IMPIN DTN INDI 1IYOVNN PPD NN N
5 1WLNN K¥P 12 12901 NXPN X PRINN NN .2

< a DN XN TMPNND NOVPI DY 6 TIMNONN )
250N YOND

53 YNNI AN AND www.gool.co.il



8 P19 2 RUN DN DY MDY NI PN

GUUVL
tHY0 MIAIVN
IH:a =qvBy ,F, =qvB(-2) , F, =%(‘A_2) ’ _'d =0, r:f (DI;—B( y) @

c

MINNIYND : F,, yz MNDIDNDYN: F,, yz MNIIINWN : F,
A0 NRTPINY yz NWHRANOPO0 : F , W Ipanynn: F,, yz mwona

X PN
F=(6%+49+32)uN .2 F=24Nz .N (2
2V
3
=g m - (
R~3.48:107m (4
V =4.312-10°V . t=3.371sec .2 Ax=0.0315 .8 (5
B® ,B_E WOV N (6
V
2
x? (R gj x=V, md N7
2 qVv

Voo : DN NOYND NVO? WLNN )

8F2=CI(

VOBO ]
\Y
q (VOBO _Ej <0 : DN NVND NV WYOLNN

ek =
V= f% B= rgioz 2 sign(gq)=-1.2 POVID NN .NX (8
=qm, .7
2BL 2 E
L LALLP 2mE - =N (9
E 2qB qB qB B
J8ME, sin &

S99W LN IN VXB 199501 1Y TIoN MON NP ONX X (11
TPINN ST AN MY K9 DY N F, -1 199 B-91 V-9 7Nn Pon F
ANNONY V =022 V) PNPON DR )
b mV

cosezi—l D X=|b|l=———1| .2
2R 4 oB

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



8 P19 2 RUN DN DY MDY NI PN

OGCUUL
:D7 X N 2y No
:ONY
9N -t (1
X X X X X Y020 NTYY TIHINNDI K¥N) W 9N
XB X 1y X 970 TNY B=107T NN

TNNR NTNY D>NN DY NONN MY

=209 on
c.m

2'N2 DTN NI DTN NPND PIN NN RIN
PNNI GNP ONNY T

PHN NY DTV 12510 NNVON-NPINT (2

TN GTN DY NN NNNMDI a, b MYDX NHYA 1IAON NNON
SRR IPN VNN DTV OV DT QTN TIND MPIY OVNN NTY
B, =4T NTYA X¥NDI NNONNN PONY Td NNNN NINONN

.B, =3T NTW2A RN YN PONM

.a=0.5m : PN .PYYN NPI 0Y | =2A DIT DIN NNONA
11N0NN DY DN DIPWN MDD NN XN

9N YN VY MY (3
PN DRIV 9D 99191 | DIT XY DON
2H¥1 Y27 NI DNYN PONN

R 077582
= . Y0 NTY ¥ NN 752

2 9700 NXINN B NN
'%0) ' 9NN Sy 9IPWN MDD NN N8N
.ommL,l,B,R ON

MaYNNY NPYN Oy 99N NSy M (4
NTIP NORYY DY DI NN
,PNND NN Y D>NN YY DIPYWN NIDN NN N8N
.9°90) 1992 NDXNN 9 Y MDD WD

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



8719 LT RYD DN DY MDY NHIMY PN

G AS e

9N NS (5
-1 P8 DY MYN m DO a YoN NHYA NIV IR
)220 22INDNY N1 (1IN0 NYIPN NN DY NRNNIY YONM)
X-1) PN DY NINSNIV YOXI ONNVY 70 1 DI 0N NINDDA
(-1 PN IHO2 D) 2PN
YONNN NTYN DTN NN N8N N
DY -1 PN NP2 DOYINY WIVTY
NN AXONN IRNDNY NN
.Z PNY 0N 6 MM
VYTV 0NN NTYVN DTN NN NN .2
N YY Y- P8 NP YD
"TA'D N7N 02N TAN-ITOIN G 171172 NNNNA AXONN INNINVY
.Z-N P8O oN*

M0 AR Y M (6
D ININ
MYIND 2NN POAN DTV YN DIT DN DY >0NND MDD .N
LDANNN NN

7YY DXAPNN PNN NTYA PN DT IR DY O0NNNH MON .2
.LDANNN NNDION

JDONDN TNN DTV NIV DT DIRDID DY >ONN NON L)

DTV ROV NN DO NHYA NIND DT IR DY >OINN NON T
JDONDN TINN

PYNIY N0 - IMDIN DM DY) K8N NNNA AN (7
DONP NIW) DOIAPN D1Y ININ MNWN NN NN
SR IND LD I8N DY NAYN NIXNY TD DIDIAPN DY
2993 DY PIVPIDN PN TNNY 721 INDIN DN
.h X 0N OMNMPN TN R XIN 90OV INRNN DT
PN ININD ONYDI [L,-) [ D910 OI9NT XN N9
23¥1 8N 53 DY 5XNN DOy MON R IIIVN N
INDON OV
DMPNN TNXR 93 DY 7NN 2P¥any MON NN VYN .2
NP2 5T OIWN
IINDION DY DXNN DYDY NPV MOIN NN )

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



8 P19 .3 XU DN DY MDY NI PN

GOOL

IV MIAIVN

D, 1=2.10°A (1
PP, F=IN (2
F=B|(2L+(1+J§)R) (3

F,=0,F, = |B(2L+(1+J§)R)(—1)y “

B=—"9y - B="Yno: x (5
2al 2al
NN TONRY - (6
1,1,h
o2l oy ommv 1y .2 O.N (7
T
1,1,h
L2l Honnw .
7R

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



GOOL

SN0 Hravw2

nvn 2 np'ra

12D M 2N - 9 A

01Myn 101N

D DY9NIM MINYIN .1

www.gool.co.il
57

4—



9 D0 920 2 PN

GUUL

027N NIXXIN

$MMINY

5 NPN 225 2910 2PN YV N1V wIn (1
PAE N 20 XYY VNN NTYN DY IOTIN D RN
4 ~ : NI DONNN a PRINI NRYMIN NTIPIA

= Hol
y /;2\\ B=_— (cosa,; + cosa,)
DPN2 091 NN TIUND

0909 29D Y910 DN HY NTY WIN (2
L 109 L 7N IN0 OO0 N
) JPURINND Yy PNINT NN NTYN
I 90 PN HY VNN NTYN NN 2AWN

nYav Y ATY YN (3

< T MIomuR DY TIND 0NN ATYN IR VN

1 D97 DI NYAVA IWNRO R DY T NYAL YV

PO OV N1V IWIN (4
.0 TPNVLYN WLN MDANA NNYV R DPTIA NPOIT
Q 220 W MM NMPNNI NIANON NPOITN
DY VDN PN
IVDON PN TN Y0NNN NTYN NN NN

2 (5,2) 090N DIPN NVIYY YW ATy (5
JC}g Z-N PN DTMIAPHN DINDPN DN MKW
" x -DXNIN OIPHI OXNIN

1(00) . 5(52) . (5-2)
: DN 02PN ONNN

AT TNY P 0N =4A 9T TINO L, = 5A ,9TM NNN [; = 3A

7y N2 O0NNN NTYN DY 22591 DINNNI x-1 PN THIND NTIPI NN XD

I3X)(5,-2)

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



9 P19 920 Va2 pIn

G AS e

0MMYN OIIN NY (6
@ MYNNNI NIPNNN OO TIND DININ DN MY
MT NDYDNT TN DXOIN
LDYTINN DI 9N 100 DY DI DI OODXN2
&) o NTMNY ONDNI MDY 45 NN DOVIND P2 NN
=23 NN TN
d=? D211 2 PNINN NN X8N

MYON N DY ysn (7
.1 DT 0N MYON N DY (MIY MYDNN D) HO9IWN ¥OI8Na
.R D792 5)yn >y DION Y2INNN 2D )IN)

721NN ¥IID2 YONNN NTYN NN N
N> eNMNIYPYTY 2

N A v YRUN DY HVANN SONN M (8
MY DINYV DPNDIN DI9N NV
—1-1 A Won
- A Yo, ;ypnna 0own) 09apn o9nn

N vy MNP
DHRYNN MIN DY HVIAN YV NIDNY T NPNNN DTN NN NN

1091 9N YY NTY avIn (9
NV RYOPTIV DN PoN 9910 ACDFG DN
.DMPNDIN DY DIYLP
179992 DKy OPTI NN TN AC PN TUNN
(VVIVI IN)
00V YMDN BN PPD L1 DI OIN DPN2
000N NTWN NMOVP) DV NP DTN LN
12NN DY HODVNN PONN 30912
MNYNN PONN 12D TIT W NV PPN .2
NYAVN 2Py DPYNN INIDN 2PNN DY
2NN YW HOUNNN NTYN
L0100V DN NYNNN P NDDNN NN
POPONN DY NYLN I INN
R <y < 2R DINNN D32 NN XY O0UNN NTY DN GON NDMNL )
D0V IND) N OINN TINA XYM FG 27NN DY Pon
1) a 1PN IWND ,B(0,0, ay?) NTYN MO P
129NN DY DP9 NI NTVW 20NN MDD NN

59 YN2) N NN AND www.gool.co.il



9 D0 920 2 PN

GOOL

I @ N329N0N N1 NP 19993 N1V (10
IN9NN Q WLNI NNYV R DY TIA TPNTI NOP
DOPN MNAOY PNN J9IND
OIONT MPNNI NN 2520 NIADINDN NYOPN
.o NP
WONT NNZANT DY YAWN IPN 21201 YD NIN
| HPN DD OPVNNN NTYN NN AWM

Q

990 DYV YV NTY (11

“ £ DYDY MANY R OPTI L TN YN0 o032
— . 107 DM n TN NTMY NPAN
bl —— 11503307 NTYN NN 12WN
N ——— 5501 1M X
e — 9901 v 1PoYN NSPN .2

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



9 P9

920 2 PN

GOOL

IV MIAIVN

NN NORY - (1

é: Hy ILZ . (2
47Z'y L 2 , 2
—| +
@ Y
2
Bx=By=0, BZ:L3 (3
2(RZ+22)E

éT:ﬂo_f”V((RuZZ)zHZ(RZHZ)i_zzj @

X, =—2.76 ,%,=5.26 (5

d=0.241m (6
B:ﬂ—OI al anL"ltan(zJ N(7
2R 27R n
v=310"" (8
sec
= Ia 3 ILI I
F=27R%% ) "YYW A Bz="—"-(2-43) .8 (9
3 47[R( \/_) (
&:M (10
67R
HoInL A HoInL Nl
2 2\2 2\2
o+ (17) fr ]
2
61 NN NN N9 AND www.gool.co.il



GOOL

SN0 Hravw2

nvn 2 np'ra

1anx N - 10 71a

01Myn 101N

B DY9NIM MINYIN .1

www.gool.co.il
61

4—



10 P99 9NN PIN

GUUL

027N NIXXIN

YNV

YWNYOPN-IP YA (1

SY2 PO 90K 25NN MINDPR-IP DD

R 7159 DT NHYA N2y NIP510 NOVYM R O

P27 TT2N 0»P D NNINY 1) 2R MINN DPT

.(M2VYNY 3291 HIYYHIN Pa

NTNN DT MDANA [ DI DNV IDNON D92

T TN

TN NIND DTNNR MDANA [ DIT D D) DNT NOLYNI
NOVYNAY 5952 DI MDY NN NN N

12N97N 952 >0NHN NTYNINN .2

YOYDIN DT WY YW NTY (2
o .01 12 DT AWK PTINDPN NN N

.o YO MDANI NYL NNV M)
SV, VP 1NN X-1 PN NI YND DONNN NYINN
DO NTYN NN 2VN

Ay NI LY N1V (3
WOLN MDANA NYL d 21V INDIN NYVIN
. P NOY NN NTNN
TPYNI Xy NYONID 5¥2PNa NN NN
10992 DN
-V, VIR MPNNA (TN NXIND) X-N DN NI YNNI INNN NWINN

VNN TIND XINND PONNN NTYN DX KRXD

DN DYV YW NTY (4
N 550 5v 5515 0919°D 990121 | Y00 TN NN
S0 NYaV 55 ¥ 250N THN NLYY @ NYIL DT ,N DIXNPON MDY
.Z-1 X2 PV NP
DONNN NTYN NN 2VN

62 N2 "N N 2AND www.gool.co.il



10 P19 “9NN PIN

GUUL

MINYN JYUN MY Oy NI (5
PYOV d 2P INDIN NN
N MNWN YO MANI
SR A — > p(@) = po D)

Xy M5 52pna NN NWINN
319992 DXPNN YR

-V, VI MPNNA (TN NXIND) X-N X PP YN PNNN NWNN
SV TIND NIND PVNNN NTYN NN NN

MHINISINAGDPN MD'AY DY INUMIN NN (6
WO MAANA NYO d 222 INDINX NN

z1 p(2) = p,e® N9 NTMY MNWYN

P | Y0P NN IWND

d ____"7"7’:5” B 7777%“nwmwxyﬁwmbbupm NI NN
x” X-7 PN NI YNY PNNN NYININ

-V, YR MNNA (TN NXIND)
SNYNN TINDY XINKD YONNN NTYN NN RSN

93 9 (7
b ©PTI252°5) 1IN OONTIP a DPTIAINOMN DD
29957 19991 d PNINA XX NNN 10N
DTNN DI MDA TN TINY DI OIMN D92
b hab)
A,B,C,D, EMMpPya 0mnnn NTvn NN X¥N N
Solbaivalaihla)ivialy
D591 VYT 15901 NMITIPIN PNIN D NN
D293 71999 MV 12N VNN DY MINNND MTIPIN
2NN TINA NTIPI 992>0NNN NTYN NN RSN .2
AR NNN NANTYM O =2 x T 09

297N 09T DY YU NTY (8
b *31%N DT a>192)9 0TI DY 39DPN D012

J(@) = Ar*6 07 m9aY Yya %9p>0 DY DM

‘ .ANDN 992 Y00N NTYN NN R8N
DM MAp A
N2 "N N 2AND www.gool.co.il

63



A9IN PIN

GOOL

$A0 MAIVN
J,= '022 r<R,3=L022 R<r<2R .x (1
7R 73R
B=—' § r<R,B=0 R<r<2R A
2
ézo-voﬂo (—}7) z>0
2 |(+y) z<O
_y 7>—
B=pVoz(-9) B:%d% i (3
y Z<—-—
y 2
I§=,u0|n2 9
B=0 z>—,B=0 z<—9,l§:#"p°v0 d 2y —=<z<= (5
2d 2
o d (+1) z>—
,B:povoe 2-e 2|y (6
2 d
(-1) 2<~3

d d
B—po—vo[e 2+ez—2e‘”J§/ —%<z<%

2
6.8, =g B M5 g g4I 5 7
2 2(r—d)

2 2
B=4od5xd 2 B, = 038 _
2r  2(r—d)

4 .4
b =" 7 O<r<a (8

4 4 o
b” —r . a<r<b,B=A 1

www.gool.co.il

64 N1 30 9N 2AND



GOOL

SN0 Hravw2

nvn 2 np'ra

N1 VN NTYN DT Maax NXNXN - 11 714

01Myn 101N

B YININIINTN V9NN PIN .1

www.gool.co.il
64

4—



.10 NTYN DT MDIX NNOXND

| GOOL

D2NXINATN NANN PN

YNV

11 20NN NTYN DI MDY NNINN (1

: N2N HOYVNNN NTYVN DN NINPD (NINPI PNLWN) DITN MDA NN NN
C

Ar +— r<a
B, = r

D C

—t— a<r

r o r

AN155) MOV TNNIP) z-N PN PNIN NI T

zZyoanty (2

: NAN VNN NTYVN DN NINYD (ﬂ’11|71 PNVLYN) DTN MDAN NN NNND
B (Ar + C)Z r<a
’ 0 a<r

ANV55) MOV TNNRIP) z-N VXN PNIN NN T

NIV MIAIVN

L1 {(2A+0)2 r<a 1
0 a<r

(2

www.gool.co.il

65 dN2) 1D N9 AND



GOOL

SN0 Hravw2

nvn 2 np'ra

MINING AN - 12 214

01Myn 101N

B0 . DY9NIM MINYIN .1

www.gool.co.il
65

4—



12 99

MPINING PIN

GUUL

027N NIXXIN

:HINVY

AYonvy v LV (1
N2A9MNN NDI0N NIV NNIAN NOIYNI
LDYOINOTIN DYIDINN

vo .R 1) R30I 100N nHPNNA
.L 8 N2Y01nN Y09 P2 pNINn

P9I VI NIV NIONN DY
,N2Y001 Y09 MY P2 12NN G0N

SV, VP TPNNA Y GONN VINN
VN NIYNON NN N
99¥N2 DNINN .

ul
VAP MNNA VNN DX TIVAD TN DY WITTN NN MIN NN )
-

MNNN MON DY PODNN NN .
7702 POONN NN .

J

1Y PN DY NNon (2

| } ,L 27 d 7N 1YY 029N NON

o L MR NPIT v, IR MPINI I
vl xox x| B NN VNN NTY 1NV

| |

| |

| |

I \

x x x x

X
X
X
X

OO0 O TING IR M 1.5d NXID NIND TN
R 155D MmN nond
NNONN OV 1IN YO t=0-2>5 NN
SITVN DY MIND NOID)

(1272 MHYNI) NN NIRIN NN N8N N

MDY DT, NNDNI DN NN NN .2
(32 M>SNd)

N3N DY NNNONN YY DY WITTH NIDN DN NNND )
VAP MPNNI YNNY

7702 OIND THNY PADNN INMI NIDN DY PAONNINN .7

x x x x

66

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



12 99

MPINING PIN

OV

INTIN N Y NI NNoN (3

5Y NNNNI a YON DY NODIN NIV NN
XY YN
SXET PN NP VAP MNP

. X, NN t=0-2 DNoNN 0PN

Vo

Iy

a 12 DN Y =N PN TNND NN INOIN DN
LY SN PN OV IPNN PO |, ON

DN0N NIRON DX XD N

VI DN NIDN DN NN XD .2
y .R 27 N9Y 159910 MTINNNY

NN D TN DY YT MO NN R¥ND )
X VP MDD NN

N22INON NYAL

y Xy YN NNNN a DPTIA NV NYIL

N L @ IR TN MPNN 22INONY NY>NNM

) x X-N Y 320

w LY DY NP B, NN OVIN NTY DOP AN
NPT YW TPNPIN NYIVA NYNIN NN N¥N N

232 MNVYN Y0NNN NTYN O DN DYV DRI NIN XYY .2
.B(t) = Bycos (wt) *99

9a¥1M TINa 3 VN
NAN DHWNN DY PMIYOS DY W) L TN PO VN

B 91N TIN5 y1apy

PANOVIN NTY OMP LIYHN TINA
X X | X Xxg X %
Rs L, Vo, R, Ry, Rs, B : DN

X
X
X
X
X

2Y VNN OTIX WD DTN DN NID

NYRIN TN P2 XD VI I NIPNPN
SVIDVYD MNYN TN P2 N8N VNN 1A NIPHRN NI NYH

(4

]

67

NI 2N N AND www.gool.co.il



12 P99 MTNINDS PN

OUUVL
©r OO0 00 ANM PN DY NN YY Y3 oM (6
VUF% Ofle © ©© 1399 ¥3 M DM L TIIND 79I 0N
O ]| el O3B0 AT NYIAP NPRY MPNNA NN NP0
E © ol © 00 R MTNNN Sya 1T 012NN NDO0Nnd
© 00 060 00 . Vo PN NP

TN NNINN B AN 0N 1TV D»P An10n Y52

, V1IN MPNNA MOND VIND NIRIN NN NN N
DY DT DHYNI DTN NN NN

90N IMIPNN AN ,0IMN NIAY NYNH IIXNYND DI .2
NNNN PNNN ON JI2 MZND VNN MPNN NN X¥ND )
1201 OYNDN PAON NN T

229noNn VM (7

* /X/ x” - \\x YW NNXPN TAN 2530 229NN 1 TN Sya VIN
< f“y N @ TP THIPNT MPNNA

X | X : x} TINY 28N B NN Y0 NTYA RN VNN
\ 2A2IM0N NN 1

N 7 L ThYNNNI DN MNP P2 NN NN NI N
YD PIN DY NINNOIN

DYTAND PIN MYXNNI 0IN NNNN NN KRX¥D .2

1193 3 Yap oy »TINe (8

O R O 00 © 0O
AF% e © © o, 120N 2 HY ¥ L TN PO VN
c o Yl—,0 o V1232 NV MPNNIA NN
© o oo o oo R MTNNN Yya TH 012010 NY0Nnd
© OO0 00 00 .C D720p Sya o3

TN NXIND B AN OVIN NTY OMP AN D2
(1932 MON) P 5T DHYNI DIV NN RY¥D N
VAP MPNNL INYOY TN DY VIND DX TIVHY TIN I NODN NN .2
(1932 MSND) 97310 MDN DY PADNN 1NN RN )
19%2 MHYNO) HAPAY THA PODNN NN NN T
STNM DAPN DY PADNY NNY HMNNNN MDD DY PADNN D IRIN 1N
DMV DPIDNN WTN 110N

68 YNI) 2N N AN www.gool.co.il



12 P99 MTNINDS PN

GUUL

AN NYaL PN NYav (9
a 39 DT NOYI NTTIAN NYIAV
WON MINA NNIYV b IMXN DPTN
DPNN N AN PNVYN
0 r<a

.o(r)=q0,— a<r<b
0 b<r

Z PXY DYV TPYNRI OY TIONN NIIIMY I xy NN NNNN NYILN
Y20N 795 THNNI NYIVLN DI TIT N2
TOIPNT MIPNN (NYAON NV THINKN) z PN 220 NYILN NN DYA2IDN
. = at? PNONMN 9 YT DY NYTH NIV
MYV 1IN OVLHINN NTYNINN N
NIV D xy NN NPT MVP NYIL DXNIN NYILN 1DIN .2
.(ry < a) r, NOPTI DXPNN MUK DY TIONN
MVP TIND MVPN NYILM INND ,MOPN NYIL YOV NN 1AVN

DTYN SV ANI02 MWD DX NI 19N NOYITHIN DYV NYONd
.MOPN NYAVN TIT 12N SVNNPN

R DMTNNN ON MILPN NYIVI INNY DINND NIXRHIVYN )

N9°01Y 921NN Y91 VIN (10
NYIYNA Y911 MIN NIP0N Y NN PO VIN
% TN TIND B, Y0 NTY OMP 2NN . T2ION MO
lxg .M N> VYN NOM L XN 120NN 2NN
X X R-9 vy ny1ap N onn mMTInn
B, 2V DIIN NPNNI MOND DHYN DRI NN NS N

X X DTN PP NN NIVIND DNTYN NP NN N8N .2
.2vn12 I8Ny

X X PITY) VN DY HINDN PVIINN NN NN K8 )
AN .(MNNa Mbno

010N DY MM NRNYND DWW .7
109N YV NPNDN MPNNN SN

AIVN DY PNPNIAD DI MPNND NN RN .1

L3

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



12 99

X X X X X X

% % R1 x x R2§ 15¢.m.
X X X x X x |

20c.m. 20c.m.

(LS

PTNING PIN

291 WA NN (11
: NN DTN MTNNN XN DHynNa
R, =10,R, = 20,R, = 30
B=2——t Y000 NTWO»P AN
TN TIND NN
2010V DN DIYNN THN
ST D92 DTN NN N8N

A M0 Yy ¥ VI (12

77252 20 THIPNT MINY NN MDP0N YNV
DYDY MY UOIWN I8 IOY NN O VN
; NN DXNNM vV IYIAP NPPNNA DIIND Y VINN

NN TIPTPAINYNN

J TN R¥PN B TANX P0NN NTYI NXRNNDI NOIWNN DD
JI30 OV PNPNAD NIWINN NRIN NN NI N

,R1 DO TN DT VNN DY IMTIND OX .2
NIVIND DI NIN 2YN ,MTINN MION MO

N DY INPNSD

DN NPXD NOWNT IANY PIONN NN AWN )

van 1 9'wo
nwnm

220 Y35 (13
TO91 525 NYW NNIN NOIYNI
2 DYTI2 DN ONN NNNDOONITN
D257 DHVNN ONN DY IMNIXPN dNYWA
122100 YNV T OXPND 12NN
(N2 y-N 9PN 2>20) DD
291N NNONY DMINND DIPNN
0PN NP NNONN L, h > anana
RN OYP NNONN OV TN Yo

(X ©1N2) GTN TIND B TNANOVNN NTY DPP ANIN2
D81 2°20 122105 DYDPNNNIY NI ININDN 2NN X8 HAON t=0-2
23¥P2 MTIPIN 2D NYRIN YIIA,NUYNNND) @ THITINT MPNNA (y-N DY)

DON MNTPIN
19251 0NN NN N

D9 NN 22105 1121 YKL XNNDI NNONN DY OONRNDYN TNy D NI A

.Y TINY 220 NOIYNN

2910 DNNY T2 NNDNN NN 20V TIY 12 PN NN NN
.29 10P> POONNVY T2 NNDNN NN 221DV TIY N2 IINN DN N8N )

70

NI 2N N AND www.gool.co.il



12 P99 MTNINDS PN

GUUL

nNYavy Ay NWINI v (14
Ma>ay m NON D2 NYIN W) NN)
( . p TPONO MTNNM a NON
: TNV oyt HYRY NYINID NN DXTIYN
p) " b XN WY THNN NLY
' ’ a NOYTIV NYIAV LNNN DN
b <<a-v o
DYPY T2 2NN NYIPN NYALN NN DINNIN
YA0Y TINHDA B(t) 1932 MNWNN TN SONN NTY

B= i—f NI NTWN YW MdWN A8p

B(® B(®

.NYyava NIYIIN DN IN YN LN

B, p, &, m OV MOND DNN NN XV IWIN D NN .2
.(b=) a-2 91 WX IIDI) NN YTHPNI MON RO

@ DPTPNT MPNNA NYAVN NN 2I0Y ONNN NYD )
20NN NTYD THNDY NTOIN 12N PN 20

032 MOND NYALA INNN DI NN YN
NN YN NHN NIN NYD DN

MTINS PV (15
21X oo 9o DTN a ININD TNRY NI NYavH
DMINN MNY DMANND r NN TNIN NTND
@ f R NN 011 TAN YD MTHNNY D90
B J 19902 WY THN DI12INND DONINHN
Y2V DN NVN N8P NYAVN
22)N0N MY IMIPNA MNP TR NINN
.0 IYVIAP OO MPNN2

TR NN B TAX PVNN NTY OMP AN D2
.0 7PN MOND DHvNN DY NOION MTNNNN NX VN .N
NVYNRIN 212201 NIY NN T332 1212 MOND OIRD P DTN IR VN A
(NN VT TN INYNN IPNNN YIN VINIY INN)
(PN NND) NYAVN DY DHYHNN NOA NDNN DOMN )
2 PYO DY NN

71 YNI) 2N N AN www.gool.co.il



12 P99 MTNINDS PN

OGUUVL
. N901N2 Y99 1 (16
—— AW ,L 2N nHya) TIND NN NP1 NAYN NION
l © . © AN y-N PN DY R8N NONN . TAIDN NTYWA IRNN)
9 W 5¢ INNNNN YN MPHYN Y9N X-1 DY Yy
’ o O R N MTINN DY DX DINMP NHONN
T—; - y-1 PN TIND PPONN R NN MTHNINN DY PO VM
. NN Sy
—AWW— D 2NN DX VINN DY MNON MPNNN NN NN
. 0N NON NN Z NP3 B NN VNN NTY
NYHPWNY 92901 NDron by vVIN (17
AN R MTNNM m NON L TNN Dya PO vIn
Bl H DY2°21) MNVWN MIVYN NPIN PN N2PON DY
\ TNINN MION TIND DININ
}r\ DA\ Vo NN NPNRD N8Pa 012NN 000N
° N TNINNN B AN OVNN NTY OMP AN D2
.V Y9991 NDPONN NYIND
@ MYNNNI VIND NIINN 2m NNVNIY NPV

JOONTIN NN TIT VIN
NN VNN PN OX V, AN IVN N

0NN IR OOMN .2
NN DN INRXIDY VIND Y NYNH IRNWD INYI
177 MNNA 0NN N ,0IIN TV NN

2 PYD OV NIVND NV AT MOND VINN MPNN NN INND )

YINY NINYN 0N NTYA NYI NIYON (18
R MYTINM m 19N a X b 971N N”2ad5n nNon
b o = 12 NN NYI N0 .xy NYIN DY NS
B(x) = a(x, — x)Z >0 NTY 0»P
VoX NN NNOND MPIN =0 Y2
DM OWIAP @, Xy, vV, TYNRD

INDIDN MTNNI MOND DRIV DRI NN RN N
.NN0NN DY HOINONNNN DIPI2 NI 1IN NI D NIRIN

D32 MOND NRDIDN MPIN NN XD .2
NPV TY INRDDN NIV INNX PHINDIND )

72 YNI) 2N N AN www.gool.co.il



12 P99 MTNINDS PN

)
) MTIND Oy DIy (19
- - A s YONN NTY DPP DT DT MYV 3001 Hyn3
R %o o o o O% R 1252 25900 SV 20091 PONA 1212 MNYN
© 0 00 0 0 N NN 1mV n Vp nnnn 1 oN
1V, nnnn
v,
)
") 2 TN DY Doy (20
- R - ‘/\J;V\’O NTY DMP DN DX NYIDY 220NN DIvnNa
R 27252 23¥nN SY M02)97 PONA A1 MNWN PONN
%O © oo o
0O 0 000 0 7 NH 1mV Pn V, nnnn 7 oN
'V, nnnn

397980 oy Dayn (21
L DYTNN P2 .0XF DXTH) MY NN YNNI

TAR VNN NTY OMP (DN PN)

o0 o
@ O O=R L N 07700 P2 pnann nta mnwvnn
| 0 0O 93 DINITN NNN TN MY DX12NN

x SV PNINN XIN X YN TN ININNDY
DONPYN THNN V, NNNn T
- 1mV 779 V; nnnn 1m0 pm
:ON V, NNNN T 1Y DN
X = %L N

1
x=-L A
4

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



12 99

MPINING PIN

NIV MAIVN
> ik BLYV,
Fox = Bl Vo g 2 I = ¢ 2 £=-BLV, .N (1
R R
BLV BZL2V,
pR :T - pext = R T
212
Fext = B Il;VO X D] I= BLVO . |8|:BLV0 N (2
B2L2V,2
ext T
R
mwlal 1 1
2 x+a_;V0 ulal 1 1
=% ] e el VNI
R 2r \ X+a X
Fl=F-F o
& =wByra’sin(2et) .2 & =-Byra®(-w)sin(wt) .X (4
=1, lo=L+1, NN Pa (5
=1 +1,, Iy =1, :>¢9¢9 nwn pa
BL V,
a=m(—BLV(t)+VO) V=g 3 |e|=BLV(t) .X (6
2 2,2
BLV(t)-V, JBL
P, = —() °IR .7 V(t):i 1-e VR | 5
R BL
|2 2
g:—B-a)E A e=B—w N (7
212v72  _t 212y -t ot
PF=BLV e RC £I°R .) Fext:BLVeRCf( A I(t):%e RC N (8
2p2yy2 2t 2p2vg2( _t 2t
NN .10 PRzBLVeRC,PczBLV (eRC—eRCj.‘r
R R
1 b 2 B 5
q0=,uOO'0aa)§|ng7zro A B=y,0,a0-=In=2 .X (9
» b
3u,oartyaln—=
| = a
2R
TN TINY ,0PY NTYN NP2 NN NTYN PP A |£]=B,LV, .N (10
k. 2y 2 maR 212
V()=[1men T8 k=B oy, TR L e Bl
k R BZ-L R
74 YN "N N AND www.gool.co.il



12 P99 MTNINDS PN

0.6 3 2.4
I, =—A,l,,=—A,l.,=—A (11
®o1100 T 110 TR 110 (
2R?2 V.B
Pout _ VB 5 vittano = A &=2V’tandtB .N (12
R, R,
2
0=45°.) 0=60°.2 |I= Bra a)sina)t N (13
-B 1 2
[ m(Bcos6—Bsinfw) 5 < £m 1 Izﬂﬂ'b & N (14
4par drpa 2p
ar0(2z -0
RT:2R+(—”) N (15
T
Bwa’z

£ 11792 IV NN OORITIN PO TOIWY INNIA |, =

Rl
47R +arot (27 — ot)

2
a
Bo—

I(t)=———=2— 2

2R +raat
3Rmg
2B%1?
BL Vq _ 2mgR

—(V,-BLV)=ma,V,, ==% 2 V,=—"— .N (17
R BL BL

B2L?
V(t):&il—e_ MR‘j )

|g|=abaV N (18

V= (16

AX =

=~ |o<

4
<

—~
~—

N
|

<
(D\

U

ImV (19
0.5mV (20
0.5mV .a 0.N (21

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



GOOL

S1Nn Hrawvw2

nvn 2 nnma

NMNXIWN - 13 714

01Myn 101N
NSY MXRIYN .1

TIN MNIVN .2

www.gool.co.il
75

S TS



13999 MNIWN

GOOL

TJNXY MXRAYN

(K

$MMINY

= DN DYIIN NY (1
.d XN 02 PNINNY DIDNIN TIND DID»N MY DINN)
D>12INN DY1NNY PNN a XN DD»NNN TN DI OPT
N9y 1 D9 PN .PD1NL DM
hV&: 2IUN YY TN DOWOVWN DN 0NN d>>a D NN
TN NTND NOIWNN DY MINIYD 12WN
.DD»NN TINA NTYVN NN NMIND 1N

¢

s

e

-.T ™

YWNIOPNIP Ya5a MNIVA (2
NOVYNY a DYTIA D9 2PN 20NN MINYOPN IP DAd
> a,b TN NdYVYNM NN .b OPTIA NPT
% N DT DT NALYNDY , NN 1 OIT DN DN D>N2
SaNn P11
0NN OV TNN NTNY MNP NMINIYNIN NN INSD
21391 DXNN TINA Y0VNNN NTYN NN NN

PRIV MNIYN (3
PRI PN NN
a \ b MM a XIN TIRIMNVN DY D91 OPTIN
' N D9951 99011 h X)) TRYNVN (22IY IN) NN
STRYNVN DY MRV NN INSD X

DT OX TIXINVI NINKRD MININRND DR IRND .2
097

RL-a 1590 (4

M DY50N MINIWMN
R, 99502 DI NN T YO DN DN INND N

NNYNY Y3712 DN NN ,POINN NN DONMI .2
729 9% INND) POIN

1PN NNPN INND I MOND ONNINND )

DTN MTNIND ,27 YT M0 PO NN DIvNa
L L

76

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



13919

mMNYN

GUUL

RL-2 2990 (5
: DPPNN XN DHyN3
. =5V,R; =1002,R, =200 ,R; = 3002, L = 30mH
1PDANM NIND DY DPD0N IN»NY NNNN NN N
729 19% NN TH DO DN N A
200N DY YN MIAP NN D

RL-a 3990 (6

MTNNN,NPNRN NN PN XN 2HvN3
—l 220010 MY DTN

T ¢ ONXYITN OV IXPNAD YYD DIV NN INND
1=0-2 DOND NNV 12 DNV )M

RL-24 5090 (7

R NN DYTN DD MTNNN NAN YIvna
(DM VAIR) V XD N99I0N NNy

N0 YIT2 NHDID DN DIN INND . N
PRI NYV 1IN APV INNIN) NN

VW

.ONNN NI MY KHYNI OINN
D2°002) 155102 DI NN INYND .2
“g 92PN DY NNNN INK .27 YT INND

D5 DIPNA ON - X DYDY NN )
2990 PN YaAPN DPNY DAP PN YD

77

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



13999 MNIWN

GOOL

$A0 MAIVN
Lzl'u_omd;a (1
T a
7 Inb
In>
EZ a
| 27
1,N*hin =
UL=1L|2 a L=——2 N (3
2 2
& &
|L(0)=|1:R—2 , 1 (0)=0 .2 |L=|2:R—2 , 1L=0 .8 (4
_t
e R
I(t)=—e - O
O
I, =22.7mA , I, =13.6mA, I, =9.09mA .2 V =33V . (5
T=8L7us .
£ BT
l,(t)=—|1-e * 6
-]
v N(7
4R
V=M 93P, |=2—V :PNNN 500, |=l YOy D00, |=2—V aappalviial
3 3R 3R 3R
,V:M YO0y 5P, 1= 90, 1= (00D, I:&:N.)
2 4R 4R 3R

V= % : NNN Yap

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



13999 MNIWN

GUUL

NNTTN NIRAYN

:HINVY

g A9V NIV Sy M HYaL (1
(I YPIPY 3P0 x — y MWD 5Y NN b YT NYav
NN b-5 DAY1 TINK YOPY @ DT NODN NY2O
X =y NN DN z NAn3a

DIWUN DYN TN z-7M PN DY DINSN) MYV MO
T2 x — y MYNY DN’ NV D) NMVPN NYAVN

Z=N PN OY @ THPNT XY NYAVN NI THNNDN NOPINY

M, TN NSD N

R,-2 MMDNY NN MLPN NYILN MTHNN .2
NI NDYITHIN NYAVA I MOND DI T 1D IO
L0 OVIAP wA I . I, = [ cos(wt)-D MY
.MVPN NY2VA DI NN NN

M9YTHIN NYAVLN DY TN NIDN VINININD )

WMV (2
Y DN 190 YHya DIDYHD NWN 2970 INIVY
DN TN NIVN NNADN NPV N DXPNN

—_— N N
I — NTYN MNP DD NN NNV NPVIIN N D NIN
— 1T —T__ AXOVNNND QOYN YD ,PNDNY IN,NDIN PVNNN

.NON HW RN Yo

PN NN XIN OIRNDWN D0 DY NNNN D P
AV(t) =V, sin wt NN8NN NNNY)

DONNPVN DO0N YW NNNA MYND 210N DXHON DY NNNN NN N8N
200 991 DN 199N N, , N, PN

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



13999 MNIWN

GUUL

NPV THN MRIVN NN qUY (3
nn 03 o NNYDI R NYTHHINM a ©PTI2 N0 NYav
. )ﬁ MINYNI ANINA NTNX OVNN NTY TINA
77777777777777777777 22PN AP A IWNRD B(t) = At 912
NYAVN NXNNI 12 NYMNID AN DTV PN
Ok .OONDOPN qUYN)
fy NY2VN DY SN NNIN TO NN N8N N
* TNNYN MNXIWYNN ONX,D711 MOND
M) L nyavn Hv

A2 MYNI DTN NNRONNAD NNIX NN JIT2 MOND DN DY IRNYN XN .2

(N»YVL DHYN 550 HW NN NYN)

,R > 0 217P2 11912 MOND 55190 qOYN DTN NN R¥ND )
.DMMVYNRIN DWIINND DOYNN

IV MIAIVN

—MI, (—wsin wt ra’®
| = 0( ) 9 M:ﬂob za Cosg

(Peze)2 @

: R, ' 2

7| = 1,B,singp .3

82:&V08ina)t (2
Nl
2 _R
I(t)z—A%1 let |.a e=-Aza’-LI .N (3
R
Ara’
Gy =0, 1(t)=— - t.

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



GOOL

SN0 Hravw2

nvn 2 np'ra

YXNDPN MXNYN - 14 218

01Myn 101N

(V00 N DYI2YNN MINNWNN .1

www.gool.co.il
80

4—



GOOL

SN0 Hravw2

nvn 2 np'ra

122N DT D22un - 15 74

01MyN 12N
PN DN YN .1

MIAOYY OXMNI- PINNY .2

www.gool.co.il
80

4—



15 P19 PN DI OHYN

GOOL

J'a1?°N DT Y2ayn

$MMINY

LC (1
.L = 40mH- C = 100pF N2N Yyna
121c-2 1YV D2PNY MIND ANNN NONNNA
70NN NI Y2 DHYNI 0NN NN N
c_ g I 129071 DY MINNN PATY MPTNN NN
DHNDIOPN DI INN
71932 MOND 5502 NPININN N

71932 MYNI HAPA MINND O
71972 MYND NIIDN NPININRD PN

90 u

097 RLC Yy (2
Q WVN1A t=0-1 )YV POYN DAPN NIN DIYNI

i /\/ C P9 PANNN Yapm
A 239102 DT PN D) YITN IMNA
R
m NPIRINIINTN MNNWHN NN 2IND N

D5 5y WOLNN DY I NMINNONNN N2AY
C L .DYAPIN TNN
C

9955 NI MINNYND IR NN .2
. (N5NNNN ONIN DX XN TN PN)

Gy =q+ @ —1q- = q, — q, -2 DINWN NN YN : NOITH
729 191 INNXD H2AP) T2 DINN 0NN )
TTIND 29 Y93 T t=0-1 DIND TIONN MIIN NND

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



15719

PN DI OHYN

GOOL

IV MIAIVN

w = soog,f = 80Hz,T = 4m - 10 *sec .2 o.x (1
.n=1,2,3, .. :9WN80,7-10°+27-107 .)
.U, (t)=720-10"Jsin*(500t) : 5902 .7
.U (t)=720-10"Jcos? (500t) :Yapa
E(t)=720-10"°J : 5510

LI1+%+(I1—I2)R:O,LI2+%2+(I2—I1)R:O N2
, ql(t):%(Acos(a)t+go)+Bert cos(at+0)) .2

q,(t)= %(Acos(a)t +¢)—Be™" cos(at + 6))

Q? 1 .
U, =2 l,=0q, :—EAa)sm(a)Hq): [, )
82 N2 "N N9 AND www.gool.co.il



GOOL

SN0 Hravw2

nvn 2 np'ra

MLPIN 7RXIMAaN - 16 714

01Myn 101N

B DY9NIM MINYIN .1

www.gool.co.il
82

4—



16 P19 YNVPIN ONINIVIN

GUUL

027N NIXXIN

:HINVY

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

0\
} Z=1) PN TNND NN 10T XYM L TN IND DN
_____ — -——> D92 7VPIN INONIVION NN NN .N
. | L z 5NN %Y aNINN

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

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



16 9

GOOL

YNVPIN HNONIVION

A0 MAIVN
- C .

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

2
= teln 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

84

YN3) 2D AN IND

www.gool.co.il



GOOL

SN0 Hravw2

nvn 2 np'ra

0222 N1an - 17 1a

01Myn 101N

B DY) MOARNM D) .1

www.gool.co.il
84

4—



17 999 D)0 NN

OV

:0"22 NIDANXNN 022

:HNY

1959090 (1
92N 1 V) D99

{_\ A Q .1=0, t=2sec :DMY DN NWI INIIN NININN
109190 NYIVN NN N

NMNTPAN MPIN NN .2
1t =0 ¥)72 A NTIPIA NXDIV DN POPOND NYNN PPO NN )
1% Y272 B NTIPIA XNV PON PIPYNN YRR PO N LT

22509 (2

cm
.v=10"— :0DWIN2 ININND NMYINN YNV HaNa DMINN
sec

: DONAN 0NN HaNN NN LVLIVY

— t=8sec .N
4_

I | |_| t=16sec .a

t=18sec .)

t=22sec .1

39590 (3
NNIPY DNX MNTPNNY PNIND Y NMY MYISN SNY DMIX»H Hana

cm
.v=0.5— :0VIN1 ININND ,NMIVN
Sec

: DYNAN DNIA DANN NNY NN LLIV
t=8sec .N
J‘;_v_ t=12sec .2
N t=13sec .)
t=16sec .7

4995090 (4
: DYNAN DMIPNA DIVIN + DANN NN VLIV INSPD W DN ¥ YOIWN DN

SPPY NVP DANN N8P N

97T 92IYY PN N DY YNND TPVN NYAV DY WA SANN NNP A
N 720 530D NP 2NN N8P D

DY 5P 5aND MY Yann nNNp T

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



17 999 D)0 NN

MY 9 O (5
- - NTNN Y9INNY B NP NP ,1m 1DNMRY ,AB 0IN
ve (DOWIN NXI) V1P VINY A NP
, TN 553NN DX DY TNON IWNRD
A NSPIN 1ITMNY 00 AB VIN I
MTHRNN SINN MIPTN NX MAYNIA D> TH TXIONN
10 53 AB DINA AXNY DY 551 AMPTNN IR OWVIM
2795V NP2V MNIYI NDNIN MRNIN

—(m‘l) A(m) mwn e | (Hz) mmnn myn -f

= 24
4 45
L 67
St 88

JMIN NTIPID B NTIPID ONYNN

TAN D5, 4 DN TN DX NTIIYL O, TNHIANNY NDILN NN PRV N
701N INNY DXTMYN DIDIN NYIINND

1
,DY23N NYAINN TNX 53D 2 TOVN NN N2V NIRNNN NTINYL DIV .2

1
> oV TPNPNAD f MPTNN DY 97) LVLID)

AB VINA D) DY IMOLYANT NYPNIN NN GNN NNYI RSN )
TNNN OO MPTN DN DTHNY PYVHIN Trdnn .1
.Y TAB VINA TR D) N ANV (88HZ -1 NMAIN) NNIYRIN MPTNN SN

1M o onn (6
.DN0N YN S DIPN PNYN AT PRV 297 DAY DI

D00 NYIVNONN N

193N OTPNNN DN TIRINND .2

DN OV IMPHN PTIN )

DN MY T

10ONRNYN) YA PRYNN 97 DOIRNNY 5127 53N MTIPI/NTIPI NVND .0

ylem)

y(em)

t(s) x(cm)

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



17 999 D)0 NN

GUUL

2 9o (7
JNTIPN NORYAN QNN DY 1DY-PRYM DIPN-pRyn 97) 03297
(MPN) O33N 95NN MPTN NN 090N
LDOYTNN DIPH-PNYM YII-PNYN 97 IR VLIV

ylcm)

y(em)

t(s) = x{cm)

3 MM DY oM (8
DR TOW D) HOONNYN,DTPNN D) 000 (DT DINII) DTN NV T

2202 02NN TR DI 5W 5N TN IN VAP N

1
.13 DDNN INNRD NN N3 2 22NN NN LVIVY .2

1
.13 DDNN INNRD NN N3 5 2aNN X VLIV )

NNV PP NN I NYIVNY DNNDWNIY PRI NTIPI DIVIN D51 9Na .7
3 DN INRD TN

1Y D) o1Pnn Y
/N N\ I\ JANY ANV
N N U N/ NS
1909 (9

D5 "MV P2 NN NN OXIVIP .17V 01 25 NMINN 1NN D) MPIN

0N 331712 PNV

STINN NITYA NN NN OIWNIN

9919) NPIN MTIPI 12 OY TOIWY D) 12 XNV TD INMN TITIV ¥ MPTN VNI
(MNP

NN 45.8 N
NN T70 .2
NN 8.3 )
XN75 T

XN 80.7 .0

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



17 999 D)0 NN

GUUL

25999 (10
150 MPTNIIMN DITITINVI .PMINP MDY NP D70 90 TN DYa 11N
ATMXPN YD) NMIX MTIPI 8 DY TN U)X 12 I8N XN
90 N2 D) MYPIN

1531 X
Sec

386 1
sec

a7,
sec

3431 4
sec

39%9n (11
XON 100 MPTNI PSP MW NYPN MINK I DX TN
ATMXPN 5913) NN MTIPI 5 OY THIY D) 1NN 1NN .I0N 3 IMNN TN
19192 530 MPNN SIN

150 N
sec
100 4
Sec
330
sec
20 4
sec
340 ™ 5
sec

4 5%9n (12

DN .\ 300 S¥ MPTNA 50X 1IOY NVIIAN DY YNIYN NIV DV 1NN
XN 900 S¥ MPTN D2 508 INNINN PIANY DININ

1NN 27N MPTNN DX PN TIT O PR N
2359 91H2 MNNNN IR POLPNY ¥ .2

359 970N IR IXPY VL)

23599500 IR PINID W T

29 MNNND NIR DITHIND W .0

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



17 999 D)0 NN

(LS

072999 17 02X NNN 9N (13
.DIONN D) DMP VINNI . A B, W 53 DTPNN 12 XIN DIDIN LIANN PN

A B, 930 MINTPNN NI AN INNND XN DOVWINT 90N N

.DYONNNN NITNMINY INXD D3N PIN NN DXVWIND G0N .2

NP NPT NN DXIRNNT DN DVIND G0N )
SIND MITNIN 1NV 9D DN NN

DY NPT NN DINNNN DINN DOWINY G0N .7
D930 MMM NV 293 5HN NN

NS ;220 TPIN NN DOVIND IOIN .1
.DIDNNI NYINI 237 TPIN YINIKX 12V Y312

0 D) 799 93y YN (14
.N2N DYWINN 292 D) ¥) 12 D) VAN NN
DN NANVY D DIDNN DPIID VINNRN 1IN
ce— —— N T ION PoNa
‘ ; > Al D) 80 VIANNN DY YINRNWN NNPA D) NPN
XN 4 MPTNLOINNN W
30/ NIWO P70 20 RXD PINYN PON2 DI DX MPNN
.DOYIN ININNDI 2PN THNY 1IN DTPNN 9HN

9N TYITIN THN2 DN 2 MPNN NN N
YN PONA A 930 TIINRIIN A
TYTIN PONA A, OO0 TR D

ANNY DYDY IONIN 2 TIY (NYMHDIN) DIWINY IO . T
STYTIN THNY 00 D) 72N

D) YWY NYIWNI NN DNIN (15
.dem NN, 3cm DYTIA DIVN TPIVI INYIVNI DD VNN VWIND Y2HYN D)
715cm Y DY TID LWINIWI 19V TPY NN MVP NN NND Y N
113 AN INYIVN PIN N .2

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



17 999 D)0 NN

(LS

1 9995 — 01 D) MOINNN

Y9N NV NNT D) TN OOV MNP 2 12) D) VINN DY DXVIN M
D9V — DMIPNPN DMPI D)2 NOW DNNMN DN ONP

.DOYIN2 DYNN DIPOPNRN MNP DX IN

2 9990 — 0’9 MOANNN

270 7 DM PHINNY MNPN 2 12 DD VIANN N
XN 20 MMTNA NNT YN DI DN MNPNIN
NIYY N7 25 NN VAN OIHN MNTPNN MPIN

NMNMPNRN DINPY DIHN DY DN TIX NN N
, OOV A, B, C, D : MNIN MTIPINN DNNR DI >0 yvap .2
: DN PIIN DI IP DY ,DINPOPN IP DY NN ORN
D7D 2.8 - VYN MPHRNN 170 4 - NYUNIN NPRIN IPNIN - A i
270 3.2 - )WN MPHRNINM P70 5 - NURIN NPRIN NPNIN-B i
D70 3.4 - DWUN NMPHRIN D70 7 - PYUNIN NPRIN NpNnIn - C il
D10 6.5 - VYN NMPRNNI N7 8 - NYUNIN NP IPNIN-D .1V
70292 WA DINPN MNP NN DIOPN MNP NND )

0 593 MIANNNA 1 NYNY
OTYN MMNPHN .(6,0)-1 (0,0) MTIPIA DINYN) B-Y A DT 9 MMNPH MY

MTIPI2 NN MIIRNN NOIAPNN Y PN DY 0NN D35 Icm DV D) TIINA
: (0702 D90NN) NMNIAN

.(0.17.5) (0,8) (0,45) (0,25) (0.1.1) .N

.(0,32) (0,16) (0,8) (0,4) (0,2) (0,1)
.(0,30) (0,24) (0,18) (0,12) (0,6)
(3.2) (417.5) (4.8) (4.45) .1
.(0,0) (0,165) (0,8.7) (0,4.2) .M
.(0.17.5) (0,8) (0,4.5)

(16

(17

(18

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



17 999 D)0 NN

GUUL

D1 2) MIANNNA 2 NNV (19
(5,0)-1 (0,0) MTIPIA DXHPIIN YA MY DR 23 MNPN NIV
270 2 DN TNR 92 DY D3N TN (1702 DYIIYN)
(092 DY) MMWYNRT TTON NN MIINN DIPNN Y PN DY 19N
.(525) .N

.(0,5.25) 2
(0,6)
.(0,25) .7
.(0,-5.25) .0
0’93 MIAXNNA 3 IRV (20
(10,10) NTP22.(0,-5)-1 (0,5) MTIPI1 DIXR¥NI B-Y A DY D) MNPN MY

2O TN (K702 DN DIDNN DI) NYRI ITON NN MOINNN NYIAPNN
;27PN

270 8.5 N

JD"o5 2
DD 7.3
Do 15 7
20 6.8 .0

D% 59) MIINNNA 4 NHNY (21
O>TINNHN .(7,6)-) (4,2) MTIPI XNYA DXTINN MY DMIPHN D) VINKI

212 MOINNN NOIAPNN (10,10) NTIPI2 . Y9I ININDY NNT MITHI DXVOV

IV TON
(DY DMITDNN ODTHIN) 19X THNINN

.1.67m N
.0.62m .2
.2.79m )
.6.83m .7
.1.23m .n

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



17 P19 D20 NN

GOOUL

199990 N Moannn (22
.d=0.2mm >5y2 O>PTO 2 NOYI XM VNI 500 D) TN HYA 131»H2 O PRND
STONR X8DY L =3m pnina
IMNVP NI NNIX TIY I NN O M NN N
DY ITON IND DI 1591 DY NN 1IN IPNININN .2
DAY ITON TYIND IP YWY MOIRNNN NN 19900 IPNININD )
27200 970N TINRN DI 1599 YW MOINNNN NXIAN ¥DINNIPNIND NN .7

2 9990 N MOANNN (23

PNINNY DXPTO 2 N2 PMD DY WIT KD D) TR DY P19 1151 DX PR
T2 TPMONN 0N 3 PNINA h =1m 1DNRY TON ONMIN DN 0.15 DM
NTTRI YYNN ITON DINOPNY NININ .DPTON D1 PITA TONN 1DV
19Y1 1-9 v

10N SV DN TN N LN

77091 1999 YWINN 1TON DIPNN DY IPNIN NN .a

170100 SYVIAPNN TYIN MNP NND )

TIN YD NN ,DIPM ININD MY TIND THIIN TON2 TONN PONI DX .7

770100 DY 1IN

3 9990 N MOannn (24
DYPTO 2 NYYA PMY 1IAD DIXDNM WIT XD D) TR DY DYTR 1D NP
JPMYNN VN 1.8 PNINA TON DMNIPNN DI 0.25 DN PRINNY
JUNIN TOND PATINY D30 TND ,NNIN MOINNNN NN NOAPNN TONN DY

NP2 NPIYTHN TITA MON OV DN TN NN R8N X
DID9HN DIVPOPNRN NTIPI NN DN MTIPINN NN .2

YT DYPTON TARND IPNINY NNX ¥YON DIV NTIPI NPNRD L)
VYN PTONN IPNIN TWUNN D) 27N 3-2

DY) DXPTON TANRND IPNINY NINX WIN TONN DY NTIPI NONRD T
DIYN PTONN IPNIN IWNRND D) DN 4.5-2

IMDANNN MIAN NN N2 GI8Y 1) TN D¥I7TN 3110 .1

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



17 999 D)0 NN

(LS

4 9991 — »902 NN MoaxNN (25
2715 DXX¥IN 100 SV 1P HYA 1D DY NIT KD D) TN DY 1151 DXPRND
1P D19Y 10N 197D D1 NIV T NIDNN VN 1 PNINIA TON DXNN
0N 4 TONN THIX .IMON
STONN AN NI 6.5-2 INWY TTHI PYNRIN DIOPNN IP DV PN

190N DY 5N TINIIN LN

IV ITON DIOPNN IP OV PN NN .2

DYNN ITON DIOPNRN P IV IMPIN NN )

17000 DY 12PN DIPOPN MNP DD T

,DIPYNN ININD TIND TN TONA N TON DXIONNIY NNINA .0
190y 192PN> DIPOPN MNP NND

59999 — X903 9IN MIANNN (26
MY ND WIAP DY NI0 DY 0MI) 550 D) TN DY PV 131D OXPNN
0NN VN 2.5 PNINA TON DXNN)
: N2 NNNNN NOIAPNN DII0 PATIN PHYY TONN DY

HWW“'T”'"TW’F'F""WWPWWWW LR Rt Rt R At At e s
2 3 7 9 1011 12131415161718192021222324252027282930
u-1-|||gl,ll|lAlL.lleln 4

NN NPMITHN TITL NION MY NN INND N
120 9TDN DIOPNN IP DAPN SYNNIND TIND DN PN NN .2
191N 9152 PYVPN DN NN PONI OX MOINNNN NN NIP> NN )

6 9999 — M9032 NMIN Moannn (27
22709 D8N 300 V2P DY NPY MDA YN 120 NN
200NN 0N 2 PNINI NN TIIN TON

MY TON MYIANH ©9D M NN N
1Y ITON DNOM IV 1TON DITRN DINPOPNRN P2 NNNAY NNNN NN .2
DWIOWUN TOY MNVYN ITON P2 DOYIANI NN NNMOPY NN )

19990 — 1N p1on Nadpy (28
273 0.3 12MAY PTO 0NN 670 D) TN DY DITN 32 PNRND TNION
VN 1.5 PRI TON DY NYAPNN NPY NN

115997 DIPOPNN DY IIIMI NN N
77I9) 7TON VN DIOPN DY IAIMI NN .2

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



17 999 D)0 NN

OV

2 2990 — TN P1ON NOXPY (29
Dy2 PTO 92 1NN DXXND VNN 530 D) TN DY PYV MO OINPI
AN NYAPNN PTONN VN 3 PNINI MNIVN TON IV T XD AN
: NN MOIANNNIN

2h7_._' /

2270 2 XIN MDD DY NXIVN ANV PN
PTON AN NN N
TTIND TYIN TON DY 10PN NMIN MNP NN .2
1PTON AN NN 97T OX MOINNNN NIAND NP> NN )

N D) MOANNNA NINY (30
TN DY NN D) DXPAYN TIND DN DIPTO MY DY NN NLWN TIT

PXIND) NVWNY TIND DY @ MLVP TN NP NPIA OTPNNN 4 D)
.d>>4 9UND d NN OYPTON P2 PNINN
o, 1 NN NN NI 15792 DRIV DX DX TTIN

1 19D ,0¥PTON DY NVWHNN L>>d pnina
1 . .DYPTON MV P2 YNHND NTIPI DIN NNXNDIN NTIPIA
.0 NI NTTNIN NHXIYN

N NTTN NIPAONN a NP MVPN NN NN

.a=0 .N
A
a=— .1
2d
24
a=—-.)
zd
24
a=— .7
d
a:zi/l .ﬂ
d
05=i )
zd

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



17 999 D)0 NN

GUUL

IN D) MaANNNa 2 NHNY (31
MIINNN NNIAN DMINY IN PTO TIT TN D DM2IYN DOVNNIVPIN DY) NV

LB = A€ Hmy aNImn NURIN PTON 77T 129N 93N .PINT ToN M9 by
LB, = A€ (g) Hmy amn »wn pTon 71T 1290 90
: NI P2DINN NNV NIIDOPNN NNV P2 DN

A2l N

.1:0 2

A1)

210

41 .0

.3:2 )

Moy —1 NONY (32

w
J107° — 1NN YRWN 90 NRXY D M%) OX
cm

1(1400B-2 v w
C

AR ,1195) 140dB ANON 902 57310 MITNA NNXIYN N
m

w

14107 —;
cm

w
-14

w
cm?

wW

cm?

W
cm?

.140

.10

1077

9P oYy — 2 NONY (33
152087 10 DV DIp NN D387 100 DY D1 NN NOYTY 10D 29

1009 .N
.100°9 .2
.1,000°9 )
.10,000°9 .7
.1,000,000°9 .7

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



17 999 D)0 NN

OV

.1,000,000,000 >3 .)
.10,000,000,000 %3 .3

9P oYy — 3 NONY (34
(VWM q0) V1NV DOONDN DTN NIV MHUNDININ DIPN NS ONX

w
,(ANDM 90) DNT 130-2 MM NN DIPN NN OIIN,107° — NN
cm

11 1YY TWRA (130dB) 111 NHRXIWD NIWNN NINN Y2 NYND TPINN 10D
D 0.7-5 NINN Y SV INLVWY

.5.3] YW YN D”ﬂU),lO’”ﬂ :NNYN LN
cm

2

LW

.5.3) :YVAIMININDY 107 —  :NXyn .2
cm

W
L73J i YV MIMN "N ,130—  :NNXWYN )
cm

\W

.2.52] :NYVA MY NN O"NDY,1.3:10° —  nnXwn T
m
W

.2.52) :NYYA MINN I"NDY,0.001—  :NXWN .1
cm

99 393 — 4 NONY (35

(b on = —) 1 : NOT) YDWN D NNNIY 7D M%) ON

W 01 W2
m

Y 9INN YA NYND E 723N 10D ,120dB -2 5790 myTNda | Dnsiyn dnn

MYV 4 TUN N DIP NRXWO NYNN DTN DY NN

00 0.7 9INN MY DU INLYY ININ

.E=5.8Joule-y 1=12-107° W2 N
cm

.E=5.8Joule-y 1=13-10* W2 el
cm

.E=1.01Joule-) 1=10" WZ b
cm

.E=10.1Joule-y 1=10"* WZ T
cm

.E=1.2-10%Joule-y 1=120 w n

cm?

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



17 999 D)0 NN

GUUL

9P 29 — 5 NONY (36
™MND,NYY SV DT 9192 DXT 20 DY NNXIY 5IPY qUNI DTR TUNRD

.2.5-10Joule : NN NI DY GINN YD NYINN NHDIDN NPININD
2192 NAYN) INIRD YR NN NYD NYIINRN NIDIDN NMININRD MND PN
MPT 20 DV Y23 TWNY 58T 120 HW NNyl

.0.08Joule .N
.0.75Joule
.25Joule
.2.5-10"Joule
.5-10™ Joule

90 v

=]

9P 29 — 6 NONY (37
MND ,NYY SW 19T 9192 H2NT 20 DY NNXIYI DIPD QNI DTR TUNRD

.2.5-10™Joule : NN NIN KW NINN NYD NYIIN NN NIININD
2P0 NAYN) JHIND TYNRD NNN YD NYINN NODIDN MININD NN PN
NPT 30 DV Y3 YN 58T 120 YW Nnxiva

.0.125Joule .N
.1.130Joule
.37.52Joule
.3.8-10°Joule
.7.5-10™"Joule .

90 U

J

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



17 910 DY NN

GOOL

IV MIAIVN

nONY T .noynY. ) v=02" 1 A=03m.x (1
sec

_—____J__l__,_r"l__\____ t=g sec (2
J_L 4716 Sec
I—JJ 1 l +=19 sec
« F--] 5 ‘ 1290 sec

(3

r - 2D e
LT - l),;.,f @

Effo «—
AfzAo —

32'
P
E’af 6.f <E o

A s SAo € E"f*’\ f»Ef"f

T —

/ S \)J/aa,\v

- Cd
{' (@] 3m N

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



17 719 D20 NN

GOOL

N (5
1, mInD M1 -
z(m ) A(m) TN 93N NNY (H2)
0.5 i — 24
1 5 D 45
15 3 agd 67
1
2 2 A, 88
fo1llHz 1 f=vi ) RPCTE 2
A 7 V(1.9,85)
= = "W:%’:j’_ﬂ_‘i
~ (1.45) K
15 -
{ /1
0.5 0 1“‘5 2 I(;)
cm
v=25—.7 t=4.) A=Im .2 A=0.15m .X (6
sec

(0.5,0) ,(1.5,0),(25,0) .n
;00 PPN N (7

ylem)

x(cm)

. A, =80cm : 1My, 4 =80cm: DTPNN .N (8
A R ‘ A

| {
L)

AVEVAVA

AN NLADNALN
V. WV
IN (9
2 (10
IN (11
(12

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



17979 DY NN

GOOL

(13
' A‘(// \/ 3\I\.
/ / .//\ )
A%"‘/BJ
Bl
e
., =3.42cm ) .2, =5cm .2 v, =137 N (14
sec
Nalt sl 3132 |
ol
Y
.0.45cm .2 5.\ (15
1s5) (16

Wy w) N A o A
w..M}; "?r ;’ ~?>’ 4 1 "'sp ‘ X

==

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



17 79

GUUL

D95 NN

Do 1.2 .N (17

VYN 1TON DIOPN P - A LA

DI TON NN P - B

.DIOPN P DY 'PI PWILY TN DIYOPN ) - C il
.0»»1'Py-D.IV
.DYPN MNP 12 ,090PN MNP 11 )
JPPON N INDN R (18

0 3.2

A=694 2

)0 13.2

X0 =1.73 7 0=0.93° .3

DIOPNOIDI573.T  TVINONP 94.) NYD4.72 .
JIOI0 N .1 4511 31 2
DONP3l.n .oNP27 .7 070 34.3 )
18.1° .2

282

112 (19
.N (20

N (21
7.5nm .X (22

01524 N (23

DM 5.8 (24

)1 649 N (25

haritsim N (26

»)

B o A L e A AR A B
4 T8 8 10111213 1415 16 47 10 18 20 21 22 23 24 25 26 27 2029 3
h-umm.u..u-u..m..a. (PN AP B e o

N0 L)

AN NN ONP 1,000 .2

10.9° 2

2" 3.35 .2

M 0.188 .N8 (27
DM 6.7 N (28

200 0.265 .8 (29
DPY YNIN KDY DMWY DMNPA I NIND )

2 (30
M (31
. (32
2 (33
N (34
1 (35
IN (36
N (37

101 1) )0 N9 2AND

www.gool.co.il



GOOL

SN0 Hravw2

nvn 2 np'ra

DLLNNLP?N D22 - 18 714

01Myn 101N

102 DY) ©MaoN .1

www.gool.co.il
101

4—



18 P19 D»LIMIVPIN D)

GUUL

027N 0"avn

$MMINY

19990 (1
.B=B, cos(Ax—2Ay —@t)2 0NN NTYN M)
MTYVN DY DN NOPI NN XD N
A 01990 MYSNNI MPTNN DX NI .2
DORYNN NTUN NN RN )
V=V, MIPNN DY MYNKIL XN¥NIN Q WOUN DY NN NMdN NN .7
t=0-2
1VNY NUVPIN NN XN .1

YONN NTY NN (2
CE=E,(14,2)7 99 111 >0 1MOPYN 931 ¥90wnn N1
SUNNN NTYN NN NI

9 (3
1
Vv

62
931 NINPNY NN ¢ IWND Vg = at_? : N TPHDD NN DD NNV

w
¢ DXONN NLVPIN DD HY NIPNI .(v = Ij 230 MPNN XN V-1 aANIN2

LV=C 00NN INODNYNN NTYN DY PXPNON PN
NRNYN NN DDMPN ¢(X,t) = Acos(kx)sin(wt) M¥PNNY ININ N
SRNUNI VAN PNIND NN 19D DN
NPNY TIN PNIND DOV IMIN DN INNWNY 121057 NINS .2
ANYOI NPSPN ON g f IWND, f (x—Vt)+g(x+Vvt) NN¥IN
SV 1YHDON NNNNN PNINDD D) NI /X PYDN MMISPNINY NININ

2057 S NN
PIOVNNNIO MNNT WHNYN : 309

102 NI "N N IND www.gool.co.il



18 P19 D»LIMIVPIN D)

GOOL

4990 (4
292 NN X NI P>I2 VLYANNIN YVNN IIVPINR D) DV OPVYNN NTYN

x—ct

E= Eoe_[a) ¥+ Eoe_(xf] i

.D»2PN DWIAP DN a-) E, IWUND

200 YV HOVINN NTYNHINN N
IONYNN NTYY THIND YONNN NTYVN YD ININ .2
990 5Y DYNIRND MDANY MDA IIAND )

Y0 MIAIVYN

w=C-A+S.3 k=(A-2A0) N (1

E=+C22AB, cos(Ax—2Ay —oat)-i X+ C?2AB, cos(Ax—2Ay — wt)- L )
+o +o

2
S'-E=0.n IE:Q(C AB, (2>2+9)+VOBO(—9)] A

(4]

é _ i(l, _5’ Z)ei(ZX—z—wt) (2
J5¢
NN NONRY (3
ety [(xct?

2¢,E e =) 2 NN .2 %e( ) (2-9) X (4

103 NI "N N IND www.gool.co.il



GOOL

SN0 Hravw2

nvn 2 np'ra

1NN NN D200N - 19 71a

01Myn 101N

100 DYYHIN .1

www.gool.co.il
103

4—



19 719 NN NN OONIN

OV

02NN

:HNY

N9Y9P 1991913 JWON

.NaY NPT NP DY NTOIN N8N Q XNTIPI Won

2R NN NN NOPTN R NXIN 202970 NOYYPN OPTY

‘ MYV PPN N9 NN

NTIPIN P2 DIINIXIVION WIIN NN N¥ND N

r=3R-2ANRNMIN NP PAD 1= % -2 INNOIN

.2Q 9510 VN2 NNYL NDYOPN 1A NIPNPN NAY /N PYD DY IMN .2

1952172 HNOIVIDY NN JYON
CE=2yR+3yy :anIna TV N

NYRIN 272 XYM 2m DY YOS NHYa MM
(PN N TPYURIN DY R8N DTIPTPN TORY T

P2IP TINA XIYON WONN TO NN AWN .N
IPN TINA MVLDINVPIN TPINNN OIN .2

TIPTPM DXPNN MUK P DOYNONIVION WION NN RN )
.(0,2,0) NTIPI2 N¥NMIN

03 D2IYV NI DY)
v .2 DT INONNY NIN TN DY) YW NNAN NOIYNI
:I: b DY T2 NPT NTTIAN NPDYD) NPOP MY DP)HY 110N
AMWYN 21590 PN NDHPOY 95)Y)

N

AN N P NN 9930 TIN NAY NN WONRD MY
9 DINTPAN NN 6 NN NDYPA NLY NTMY WONRN MDA

DANT NOYPY \INN NTYWNY T2 § DM NN NN N

==

12NN Y92 >DNYNN NTYN NN .2
YUY INM) 2NINN D2 ODNUNN HNINIDIDNINND )
1M9°OPD Y9N P2 HNOXIVIN
N9OYYPN NN NOYNI 2995 v NP MINN D9 NN DIVIN NYD
.1V 2995 MPNNN NNINA

AN YO YVINN NTYNHINND T

B

(1

(2

(3

104 YN "N N 2AND www.gool.co.il



19 79

NN NN OONIN

(LS

33 9N DY POIONA NYI NNON (4
Y- PN TIND RYNDIINOON N

vy N NTNN YO MDA NYV 5PNN
© e Vo TP PN Y- PN NP2 YN A TN
a t = 0-2 NINNM) a YO NOYI NMASN NNON

---> NPMIN NOY NIORNDYN NNV T X-y NYINI
(00D NXI) DN d PPN
R NN NNOHD MTHINN
NOL MDY v; AP NMPNNI DY) NNONN
X-1 XD ON*2
DY DTN, NV0NI DI DN NS N

AP MPNNI NN TIVNRY NN SY NN DY 997 MDD IND .2

7732 DIND TIND THINY POONN NI MIN DY PAONN NN )

091 %Y %2 IYI NNON (5
T2 90° SW 1PN 991910 YNOPN DN
v 2NN PONN DY R¥NI DYNN DY TR PONY

a Arﬁ Y2PNN PONN DY MW PONM X-1 PN DY
(010 W XYY Y-N DY HY
’ YYD ™ AP I, 07T 0 M

.1=0-2 NN a YOuN NHYA NAYN NN
d NNNNNN TPUNNYN NPV T X-y NN
2NN YW PON Yo d PRI NPMIN NOY

x R NN DNONH MTNNN .(VIVID NNA)
X=1PND DN 45° DY 1IN Vv NYIAP MTNNA NYI NINONN
D) 57N, NN0ND DN NN RYND N

VIR MPNN DMK TIVNID NI DY NNONN DY DN MDD NN .a

7732 DIND TINRD THHNY POONN NN MIN DY PAONN NN )

105

YN "N N 2AND www.gool.co.il



19 79

NN NN OONIN

(LS

90179 9NN YaNn vV (6

ST291N MO NYIWNIA DN NPIIX NY0N DY NN TPIIM VIN

L N0 N22010N 2MN.9T0 TIND B, Y000 NTY D»P anIn31
R-D 7wy ny1ap 1920mN MITHINN M XN VNN NON)
2V 0INN MPNNI NMOND DIV NIRIN NN NI N

AV, ANNY DN NP DN NIWINA NTYN PP DX N8 .2
» « 2wnm
A MY PITY) VINN DY SN VNN MDN NN NXD )
R Mnma

70197 DY TIANON MPNNN NN .VINN DY MMD NXNYN DIV . T

J

3N DV 1PNPNIND DN MPNNN NN NYN .

4n%a 130 bap oy rTINg (7

OR O 00 O 0 1901523 YY ¥ L TN PO 0
F% e © © o, VDY NYIAP MPNNI N20M
c o l—,0 0 92D R MTINN Dya 1 02NN NYY0ND
T .C 900 Yya
© 0 WI0 O OO0 B NN 0NN NTY DM aNINN D2
© ©O0 00 00 TN NXIND

(1932 MOND) P DT DHYNI DNN NN NY¥D N

VAP MPNNI IRYMY TN DY VINN NN TIVNID TIXIIANMON DN .

2
(1232 MYND) 5730 MO YW PADNN IND K¥ND )
(1932 MYN) HAPAY T POONN NN NN T

0

STNM DAPN DY PADNY NNV MNNNN NIDN DY PODNN ¥ NIRIN .

LOMVY DYPOONN YITN 910N

220N PYL DYy (8

AJ\“’ MYV R DY T MDY MNOVINI NPT NP7 NP
.6 NOY NTINT JYON MN1

PN 20 o TONNT NMIPNNI NIAINDN NOPN
.5V ILVNION

AN 992 0NN NTYN NN N¥D N

(___NRD DIPNA DX AN 75220107 NTYN IR N¥D .2

NTNN WO MPAN DY RN DP9) 7PN NOPN
P NI NTNY

106

YN "N N 2AND www.gool.co.il



19 719 NN NN OONIN

OV

N1 N9YIPa MIN

Q Y510 LN ¥ R DY TIA MINTO NOPA

9PN DY NTNN NINA I

a D72 NN NV NOPN DY YN NN

a <K R-wI>
PNNNN N9V NNN YN NV NTYN NN R¥ND N
NN OYN a PRINA NTYN NN R8N A
95PN 10702 SNONIVIAMN NTYN NN YD )

22101 Yas

.2 DPTI2 DHYN I8N NNNIONTN TOIN D25 NV NNIAN NOIYNA
122100 YV D DYPNY 92NN 525N DIYNN I8N DY INNPN dYNYA
(782 Y- PN 2°10) DD

DN NYIAP NNONN , h > a NN NIA5N NNONY DI2INND DIPNN
R O”P nMonn Hw 1850

(X ©12) 97N TIND B AN OV NTY DPP ANIN2

122102 DYD’NNNI 1¥A ININNDT A¥N X¥N) 951 =0 -2

D9 PYNIN VIN,NVNNND) @ DPTPNT MPNNA (y-N PN) DXPXN A0
OR MINTPNN 23vN2 MTIPIN

van 1 9'vo
nwn'm

Y3531 DN NN N

D9 NN 220D 1121 YUK XYNDI NNONN DY ODNNDYD TNy D NM) A
% TIIY %20 NOWNN
L2910 DNNVY T NNONN NN 230 PN N2 TN NN XN

.29 10P> POONNVY T2 NNDNN NN 22109 TIY N2 IINN DN N8N )

(9

(10

107 YN "N N 2AND www.gool.co.il



19 719 NN NN OONIN

(LS

YRIUN N1V DION (11
B WONI PYON NTI 1IN XYM g ONTIPI PYON

s —
N9 NTNY NTNN MDA —q D910
I E .
x VIV DTII NIN DT MIAN) a XN NTON OPTH
q

BT WONN TO NIN ONTIPIN WOLNN TYRDI DIVNY

("DMNIVPON PV DNON NYOLN NTOM PYN2
E = Eo& NN OYNYUN NTYWY NOWNN NN DXDNIN
282 TON 1IIDY INTIPIN WONN DIPYND P2 INNN PNINN NN XD N
(d « a» MM d-2 PRI DR ID) OpYn NPY
232 NOIWNN DY YONWNN NTYVN YSIOW NODION NTIAYN NN AVN .2
TV NOIdNN
: DIPN NI PON
JPOUIN NN E-D 7Y DANND DI NIIWNN DY DY NTvin GIUND - 1
SITYD NPNINNSA NDID NIIWNN TYND -2
99 X-1 PN TNIND NTI0 NINND NIIWNN NINPY NTYN IR VN )
SNTHOINTIPI PYON DV PN
YN ITOD MVIAN NN VYN d K a-¥ N PP VHRNWN

219771 VI NN DT DY NTYO DTIPN PYDAY NAIVNN IR IMNVN T
(112 D7) N IRNUNND XXV

AVIVYN 797 oY (12
MYON INY NYIVN IRSN DN DXTTNI PNINOY TN NON 91N DY 7182
3> d-w T h XN MINOD P PPN .d YoN TIN DY
QNN DY DYDIAN 157D N¥NI g ONTIPI WON

(d 2Ny h 79IN2) NN MNON NNN TIT JOWN NN XN

TIMEN T4 0an

T VTN fia
DT

d

q "q

108 YN "N N 2AND www.gool.co.il



19 719 NN NN OONIN

GUUL

R N90N2 Y99 1 (13
NOYY TINKD NN ,NDMINI NNADN NINON
R ST210N NTYA RN L 2N
W X1 N DY NAN Y- PN DY RN NONN
©) o NNONN DV NINNNNN YO MIVPIYN VI8
L) .R NN MTHnn oy 071 DNMP
X O TIND 225NN R NNT MTHNN DY PO VIV
R NONN DY y-n PN
WW N9 ON VN DY NINDN NMPNNN NN RSN
20131 NON NNNN Z YO B TN VNN NTY OO

22IV199 NN (14
o ©__o NN DNV NI DIV NN
X=X DN NI MY
o v YLQ L MMY 52P XD NMNN DYN L pnIna
o =S I .d < L N 7MIMN P2 pNINnn IUND
- o 170N NN HAPN NO2
- - ? .Z P2 NN BOuNn NTY DMP anINa
2y 92PN DY DP¥aNY TINY NNNN NN NN
.1909N 1599219 DIMNVIIDNY NN

0vap HY NN (15
(DTN 925 NNY) OXTHNIN NN NPHRN NNN NN XAN DIvNa

R 02292 NIMNNRN TPINNRD NN NN N
—W -Y )N ON T0YN a8Na
G N, Gl C,=C,=C=C=C
Vo P2 ANIN IRV NM NYD .2
G | R G | C, D2po1 29 C; Dap DY MNMoN

iR %\ T DTN HY 0PINT MIN 102N
NN D3 NN XONNN & MOPINT

2Dapn N2
.DY22P2 NIMNND MININN NN W XN

109 YN "N N 2AND www.gool.co.il



19979 NN NN OONIN

GOOL

$NYN

N TYIN 2014 XN NVYDININA DNYN NOTIN OV INANN MNP 16-18 MONY
.NI0VDNO

MOLPTNINIPA NININNN ,NINIAN NOIWNN NNN) (16
.QONTIPI PYON KNI DIPSN THPYNIA : NPNTO
g NTI NOYP MW r; < 1 < 1y YWINITIN DINNA
0 .YV PN NN ,NIAY
NTI NOP MY (1, < r3 IWNI) r3 OPTI2
.0 TPNLY YO MDA NNV NTTAN , NPT

._r.] 12N990 D22 O°0NVNN NTYN MOVPYINN N
‘—'I’Z 12N9D7 592 SNONIVIAN NOIPNS N .2
3 (x = 00-2 0 NPNY HNOXIVId NN INP)

NPNLWNN WL NN DI SY JPITN PPN IR IMYI L)
r3-2Y 1Y VI, NOIWYNI

.(%, 0,0) P12 XNTIPIN WYOLNN NX DN .7
1(2r3,0,0) NTIPIA DNONIVION MNWNI NNO2

.0 NN TPNVYN PPYON MDA NYON,PT INVIN NVWN NI xy NN (17
,XZ NI ,NVWNN DY h NN .MAP B IWND SR MTPNN ¥ NOLWHN
PN IND) a YO8 NOYA NN YN NNDID NNNN)
)OI HY INPNND DIDYDN DI DY DY
TNPN DITN MDAN NN . N
NVYNRN NYNNN NYIANN
7209070 Y52 O>VNNN NTYNINN .2
TAT P0NNN NTYN QOVINN )
NN

R MTINN NNONOY NN T
(NN 290 PO DX 1IN M NN NNDNA DN DTN

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



19979 NN NN OONIN

GOOL

NTHNN MIONY DPANDIN NN MOVIN NYI 1NN CINDPY Hap (18
NN NIVIN PNIXPA VN, MTNNN I0M H TN DY pwHv VN
LNAPRIND) VIR MNNA 5APNN PRINNDI DPNO1N
(919 02 NTYN) DN MWD 283N By Y010 TV I VN VN NI
22PN MNI OYPION T NTY
IWVINN DN RYPY OV NTYN IR OODINN MTIND DX INIIN

WA

XXXXX X l XXXXX X v L XXXXX X
XXXXX v % XXXXX X ——  XXXXX v
XXXXX X ( XXXXX X XXXXX X

N R 290K XX

12)¥N2 NIWINN NIRININND N
92PN Sy WoNPN NN A

299X IND) R MTINNY T2 52PN IR DXYNND )
92 19IX2 PO NN IMX — NP D) 195N DN NN

02 PROIND) THN DY NV 1NN XINY T ,20100 92PN NX DINN T
DV MNP DTN DX INND DHIYNN DY DINNNND NXNYNI NN I1AND
.£= 091232 DYV PN DAPNY NN TYNRD )N

93 PYL N1 TINA NIINNT INNY (19
£ NA NTMYY NTNNX WOLN MDYAN YV a DPTIA NTD
V= VoZ YR MPNNA Y ITON 2D )ININ Z-N PN DY R8N TN 1990
LDYPNN MWK NI X-Y NN DY NIRNNI 1 < a DPTI IMPNMT NYAL
1999 12 Y21 DAY P NORYN YYD NN NI
V) PYTY N TON) DIPNN YN DY XN NTON
120902 OYYNYNN NTYN NN N
MYAVN TIT WD NPNYNN DINHINN A
2 myaon 77T 9N OTNRD DVNINND )
DYV NTIPI DY YONNN NTYN NN NN .7

UM Sy 9199 MNP VN (20
JPYURINMD a PNINA z-N PN DY RNMI ¢ ONTIPI )Yon
A PN OY 1D 0) X8D) p = (0,0, p) Y9NVYN 9T
f 5 12NN 19N PWNRIIN b PRIna z-n
. bI Tﬁ PINIONDIN NN NNN Xy NN
: .0 YONN DY SN MDD NN NI X

- NN NXAND NWYINTH DTHAYN DN N8N .2
NN NN N2 DTIPID MOPIND WOLNN

111 YN "N N 2AND www.gool.co.il



19 79

NN NN OONIN

(LS

3 PO Y293 (21

2
.p(r) = p, (E) N9 PPYOLN MDAX NYVN L OPTI HYA INOIN DD )\

(z X)) 5500 DY PIVNION PN PNIND DX INMND 1 IYND
ANN 992 O0NYNN NTYN MLPNY NV HAP .N

V(r =0) =V, 2NN .2n7910 Y92 990WNn HNOHIMISY nv)abap .a

- Z YD yy NYIAP MPNNAYI DP2HN NT 2OV L)
12N9H1N 9952 >0NNN NTYN NV NN

() IINDYD NN 5930 397391D D pNIna .7

( """""""""" T \\.) .R190wN MTHNNY b yby nHya nowna

DINYN) DN P ARNDM D > L-w M)

" NINON MYONN DPNYI W IMNI
YN N2PNNN INDDN D030 XD MIAN

DONTAN NI uy IVIAP MPINAL=0-2
12y PND NN DRI OIND ORI
21N PYON MPAN

N 9232 151nvN DI NNIND IRYI NNNX ) PYD NN XD DTN

01993 M99 9N Oy MNY Yap (22
axb y2y791n THN NLY DY MMD HaP NN
d 0’2 PNIVNY NIMDN P2 .(DOWIN NXA)

NPIVPINIT DY MIOPINIT IDIN NNN

y

PRIMN XN Y IYUND ¢, :1+E o

X —

Vo

v

UK (NTIOPIRNN) NHINNN NOWHRNIN

hd

.y =0-5 9710 DPSN NOIWNI PN
DYINIXIVIA YIIND DMIINHD MM
-V, Map
22PN D122 MN2Y NVIIAN NN NN N
1M 5 DY NIRNNDIN WONT MDAXY WYONNIINND .

2
10IPN SV PN MOPOHNITN IDIND TIND P9NWNN NTYR NN )
MPIMNNN NN YN XIOPINITA IDINN TINA TPININD MY WHnNWN .1

52PN YW NNNNN Y¥NA NN

112

YN "N N 2AND www.gool.co.il



19 719 NN NN OONIN

(LS

Y839 ©Y X2 INa 92390 HON HY MO VI (23
a PN NYP NAMN R D772 MNYIV NN
L Y PO . I, DI O N9V AW N3
Lo MIDIIIMN NN RN NONRY 28 X9I0PN
o "‘. 1, DT 0N PYINA .Nyavn Hv
a IINDIZN DY DTN MO VININY MDD DN

913 PHa M0 (24
.p(r) = Cr3-2 MV WX NN MDA YV RIDPTIV NTD
.Q MV NTON HW 55N WONN O N
™~ .C 90MI9N NN N8N N
/= 12NN 522 °20WNN NTYN NNDXIYOIN .2
[/ R: Ll R NOPTIU NI N1Y NTII0 DNONM
) PYTY N IRY TN D29 HON I8 TUN
N S MY ION R, 0NN .OTIP 1D YL
o " 553 59PWNN NTYN NNXY WTNN 2803
.29 NvoN) r > R ONNN
R, <r < ROINN2ODNYNN NTYUN NNXIY NN RN
AR, IN XINNAD NN PN TN IWON)

"Y7IVD NY Yap (25
DNNXY DY) DI MNIWN NN DAP ININD 1DV DXVWINI
L0V DTN X,y DXV .PVITIVD MION
.Xpa =a,xg =b :B, AMMPINYY MOPTNNIP NN
P2 X-1 PN DY HNOXIVIN ¢ PPYONA PIYO NT DAP TUNRD "D N
.@ =yq(x* + ax + bx) PNONN 9D 1N’ B-Y A MTIPIN

e

92PN SV NP INN N

NINY M2APYA PIVPONIT 99INA AP Y9 MY PIAY NNIN NN DORYNDN .2
99 NN x-N PN OV MTIPI2 NTYN NOPN MNWN DIAPN TINA NTYN

599209 NN RSN E = — % (ax + 2xy, x2 + 7%, 2yz) :INAN NNONN
Y NIPNA HaAPN

113 YN "N N 2AND www.gool.co.il



19 719 NN NN OONIN

(LS

R TN TIT POINNT D ONMIN N PYD DV DIAPN NN OV L)
N7 5¥92 DN NNXIY YD NN NPIIN NIPNN INNRD NIV 7 NIV
,ANTA 2 VIVIY 9D DIDAP NVIIWN JHYN DXI2NN G0N MO .100 29
(Cy) 72 9yoN SV 5P T (Cy) 'R PYD DY D0IP 2 5915 DIvnn
R TNINIMN TIT PI9NNY ONY DIMN DMDIPN NX DIV
.100 %9 YOP> DNNY TY POINN NIID YIID NYD NAY> I NND

VTV NY PP9m (26
D90 PR TN N NPRY NPT YD) NDDP NN
DD PR DX IDNRY PO ,GDN N KXY NOYPN TN
NN B-2, 790 70N NV NN A-1 190 ,NO990N DY TNN I¥IM T1PNI
N59YNY NINHY DINNN NX C-2) N9YPY PN P OINNN
.0 NN PPYLN MDANI NNIYV TYNR NP2 NOPN OPTI NIN R
NOPN DY NPIVNION PN DY TIHONN z PV Td NIN) D1 NOIWN
(7252 NYNNND NN IPNI MHXIIN THRNND NN YD 25 H1OY)
AVPRINT XN PN OY POIINN NAY DV (X, 0,0) TINNN NTIPI NNM

o oR(5x,Y,0)

Ec(xy,2)= —— :C DINNA NOIWNN DW NpYn NTYN DA N
£, (25%* +y?)

v 23N NYOPN DY NNMIN NN INND N
. AN ©IPN 532 59PVNN NTYN NVPND

c - (y-1 x 9¢ TPPNID)
B B A YNYNN NTYN NOPY NIY NV VAP .2

| ox .B 0N A ©INna
N P2 Ap HNO¥IVIDN WION N IIVN )
SR 9y NN QN NN (0, Yy, Zy) MTPIN

(R,0,0) NMIPIN PaY PN NaW
D9 NP DYV

oo 09t Oy 9295 22010 PNV (27
iz NN NYNN 2 YOPTIVOINDIN PO D93 )M
,,,,,, 1. 2N e apn J(r, t) = crt’ 2 0NN
’@ IN2Y202 SVNNN NTYN NOVPI NN NI N
ool == Aa < 1) 7NN
Ty | o MM YY1 MO 99D HI9IN DX DIDPN

2010V NINDID a PMYON TIRY 12> 1NNV
.DYTPNNN DNPN YT DY ININNDI MM TNN NOYa

114 YN "N N 2AND www.gool.co.il



19 719 NN NN OONIN

(LS

2230 NAVYNN a PRIN NPMIN DPDDN VW NN 19T

a
.2 TPONO MTINM 10 THN OPTI HYA 5»N NIN DPYONY NN GONA

2502 N2 NDID TITOVNNN YOV NN IAYN .2
AN NN N IV DY 1PNPNND DPD0 NIWIND DI NN IAYN L)

1M1 99N Y NTY 2w (28
LDMPNDYN DY DOWOLP NW RIDPTIV DIV PN 91D ACDFG DN
(0IVV2 IND) 119992 DIYNN OPTI X TN AC PN VNN
L0107V DN DN PPD L1 DI 0N DONA
NTYN OPI OV NPT NN N
12°NN HYHOIYNRN PONN 19792 Y0100
PONM 3290 TIT I WY PPhn A
2APY OPYNN NN XNN DY Y0¥
bx DN .DNN DY HOLNN NTYN NYaVn
L0102 DN IYNNN P DIDONN
POPONN DY NYLN IO NN
PAN NI YOVNN NTY DMISY GON NDML )
R <y < 2RONNN D02
(D0 IND) NT OINN TINA XY FG >N W Pon
1) a 1PN IR ,B(0,0, ay?) NTYN MO NI
19NN DY DOV NT NTYYW O0INNN NN INND

VN NTYY 719N 09 WHYN (29
B NN OLIN NTY DMP 12 a 2NN MR DID) NONN YHYN
V=2 I YA YA WOIWNND MPIN
£=0-2 NTYWD NI UOIWNN DY NN YINM ¥ NI
_a o .a NPV YD TINY DO INY YWD
% %% ) R NN WOWNN MTHNN

! X ><B><:
X X XX
§ X x x x 1 PITIMIND NNHONA NRIN NN VN N
R £(2) 9 N
X X X ITPIMNN TIDN PADN NN .2
¢ LCXCXD RTMDNNYOITI WITTN MO IR AUN )

V2P TP NYNN

115 YN "N N 2AND www.gool.co.il



19 719 NN NN OONIN

(LS

YOPY NTYA NYI NN (30
TN NN MINON TPNN PIY T NNNN L AN 2d TIHIX NOYI NNAON NINON
: NI J9IND TINWN DTN TN TIND XIN NTYN NP (PN IR Y0DN NTY
ANPA TV NTYN DTN, < t < 2t,-2,B-D MIVIVIAP NTYN DTN 0 < t < t,-2
JOON AN NTYN DTN 1910 INND .28, 1232 0 TIVD Y XY Ty 1P
RN NROND MTINND

t =0 VX710 NIVIND NNON X IYN .N

I'x X X x
LB K PN NYIPN NNONNY DM
J:% X ox AP MYND DN AR LV .2
Lox | ox IMTONA DN PP N
" XK x x NN DXV t, YIIND 2D NN NYD )
> x o« PN N1 NNONN
: X x X x

v=2nvap
to
ty < t < 2t, YOV P91 NHDNI NIWIND DI NN AWN
3 PYD HY TN P9I NMDNN NN TYNY MM ¥XIW NTIYN NN 2WN .7

IDIN DDA DT MDY NNINN (31
z MDIN TPV TI NN 6R DPTI HYA INDIN 9D)
NTY NV D900 TINA . X -N XD DApn

6R 2 H1JoR A
. B(XY,2)=—/——(-2y+ yZ) 00N
X (y.2)= (14 32)

y Py NON 91 YW TORON MITINNN

27951 DI MY NN N8N N
199000 TINAOYNYNN NTYN NN .2
199950 \INN PVNNN NTYNINND )

MM NYAINND Yap (32
< ) D2°2PN) D71 MMD NYAIND 25 DIAP

=¥

MY 12 PNINNY TD DMIPIINN ,A DLV DYa

NURIN MON (d << A) .d NI PINK NID MDD
Y273 MUN MM MYIOUN MY HOINITR VINA 1NN
NOWNN D12P NN AVN

NNV YA NYURIN NIMDN DY WONN MAY IV MNYLNIVY 1D DY
DUWOOUM MVUN MSN NIAY DI 533,170 NI

116 YN "N N 2AND www.gool.co.il



19 719 NN NN OONIN

(LS

VY9N DY NPYONN NYIN) NYaL (33
NY2VN NAY TD A TNN DLW r DT NOYA NDDIN NYAVL NN
.V = 2nrA NN
NN MNIYD N NN YIT DIV T TN YN I9INND MIVY NYAVN
,(217P2 NN NYPYN IN MO NOYIN RIY) 1YY TNNN NLYI NYIVN DT
.m NN NN o XN NYAVN NN WP INWI NYAVN N Ty DD
.0, V,r MYSNNXA R NYavn D nOOON MTNNNN NN N8N N

0N YD)y VYN DY NYIVN NN DAY .2
12 DNNMY,a DDA TN HYa 71N
L7291 NMD NYAWN1 NVN 99D PPoNND
B NN Y0 1TV 2ANINN D52 D»P 2D )M
LOYINN PN P02
MOND NYALA DM N''NON NN YN
JIY20N DY PYIIN NYPNIND v-2) -2
DVNNN NTYO DN DI NP NN
(17721 571)) Y0NNN NIDN NN INND )
AL NYavn HY TR VINOR DY HNSN
MON NPRY MPNN NP O IR T
Al TN VINONRN DY NMMODN DIPY NA r-2
LDARNN MPNNY 52PN Pl
.V, m,g,a, BMysnna manmnn NN INVa

»INIYY ND N9 bap (34
A NLYHOYL DMDHYN NIND NWN 25N NIND Dap
TNV IR NI NID DOYINN PO XD ¥29P 121NN MMM P2
21997 28NN NP DY MOIRNNN XN Al YWRD .F = KA XN
1y < VA NN 1, XN PPN SW N9 TIND
-V Nnn nbya no5oo Hapn NN 02NN N
12787 2892 NP DY MOIRNNN PNM DAPN DY WYONN NN
PNINNY TD TINND VXD NWYN INX TAX D2APN DV MINYN NX 01PN .2
x(t) =1y — ut X Oy NN 0NN
YNNI NYDIDN DY POONN NN
192D TPXNND NOY ANPINN
Y DMV DN DDTHN YITHN 120N
JN PYD DV ANNT NIMDN NN DXPIND )
R0 Nmipna 02nm 19900 NN 0PN
, 1272 TN 52PN DY WOLNN NN JN NNINIY IINONIINTN
SRNYNN DR NN TN PN .INMIT NINDN NONY INNIN

‘

117 YN "N N 2AND www.gool.co.il



19 719 NN NN OONIN

(LS

MOANRNNA NN MD298-02D) (35
IN @ NN TN DVNMIVPON DYDY DITYNN MNPN NV DM
TN 21T PNIN DIRNNDI MNPNRN NV .E,-) E; NN NTIVIOINNA
DIV 295 TN D) DITYUNI Z PN DY VNN
Z PN Y IPNN NN DNTPNNN O TTYN TAN NPN
" .Z PN OV HOOUN PN NUN NPHRMN
L 12 YNNNI DYPNN YN NN YIP)
© { ; 2 § 5 - TPYNIN NINIY NI MNPHN
SR € 8 L o e .D»NWN 093 PP N DI
ST79)2 MYMPNRIN TNX DI DY OUNNM PINYNN NTYD NV MY X
219 0NN TAN P IR IO
JPYUNIN XD TINA OX0HNN TAX DI DY 7PININN MDAXY NIV .2
SNTNN PIT DY YXINN YNID DM
.DYIANNN O PTN MNPNRN NV NN DOHYIN NYD )
NMNA DXT2Y DITYNN MY TYUND MIITIND MDD MV NV
T OV NIND WI9N2Y NINRON
ITPININD MAX NNV MIINNNA DN

VN NTVWA NYI NPT NN (36
LDYPND 52PN NNNINY TP IINKD MNIVY NPT NN
APR NI b << a,cIWUNd a,b,c D NN TN
.YV N2XNN D PN .BZOVNN NTY DMP ANINA
T2V N VE NYIAP MPNN DY) NNN
y WONN MDY NN INND N
BO DNY2 N2XN2 NN MNLWNN
x .DT2YNIN NOWNY
TN /R PYD NX IV HIIND .2
’ .12XNN DY NNNNN NN
12XN INNY TINA NTIVHN NIIYNI IPVIND NVPIN X IAVN )
.ONYPY NIVNN NN 120N

118 YN "N N 2AND www.gool.co.il



19979 NN NN OONIN

GOUUL

NTY 7INa D00 Ina HYvo (37
a <KL 1y M TR NTNY DINDD ny-)a DT, 1, THND DDO PN

D32 MYND 2NN Y2 NP DD 7NVPIN HNINIVION NN N8N N
2502 DINN

a

IOOOOOOOOOOOOOOOO

CRORORRD DR

lq

b OV I, TN DY NP JOP GO DO DPODN TIND DYONON A
S > 1 9 NNy TR NTND DINDY MPAX)
.DY2°00N Y2 MTTNN MNIVNN NN N8N

0/0/0/0,0/0/0/0/0/0/0/000.00,
—

VY 609 6091609 69 609 (9691629 69 9 €919 €9 69

NY ©Y50N MWL DN POV IO R T 71T V2 O¥DOPD0N NN OMANND )
PN NP2 PN VAP B IWRD B(t) = Bt 1232 NINN P0NN NTY DIPIYTH
D290 DY MIVION
19)¥02 192 MOND DN HINN

—

———

HEEEEEEEARERRERD B(t)

RERRRRRORDRRDRIRDD)

MPI9) M*op *nv (38
GMmVYN 1597 MY MM NPNTI MPOP NV

NRNNA -Q,-) Q, DNIYLNI NMYVL b-ya o>ovTN
0 NYPN DX OOPIIND R, TN MPOPN NX DI2NN
LR, T 7T 1ONNONN

NN MIRNNT NPINIXIIDTH MRNWN NN N
7912 MOND MAOPN DY DNIYLNIN

012 MOND NP DD DY WOUNN NN INSD .2

119 YN "N N 2AND www.gool.co.il



19 719 NN NN OONIN

GUUL

199 1IN0 (39
NYOLY P NN NVYY (TN INT) NI TONIDIAINT NN )
NHMPN TORIDITIDNN 239 TY MITIPI AT KD JYON MPANI
DOWMIAP ON ¢V b, a IWRD .ax? + by® — cz* =1 :IWPN NN
392 N TXIVIZINND NINY NTYN .DMN) DMIAPN
2E,
3(ax? + by? — cz?)%/3
9 5y RSN P, = (0, y;,0) NTIPIA MINLWNIN WOLNT MDA N N
TN
JDON NN ONISIVIdN P, = (0,y,,0) NP1V )M OX .2
1IN NIN INIXIVIAN 2D IRIM TRIVIAINNN NIRNYNIL IWNPNYN
STRIDIZINN 29 DY NINK NTIPI D2 D) DONX
g >NTIPI WONN NIIYNA NN MNYNN MDD NTIAY NIRHIVN )
, PRI NINND Y N PN DY NRSDIN P, = (0, y,,0) NTIPINN
STRIDAIDNN M9 DY O NIRNIIN Py = (0, Y5, 2;) NTIPIN ON
TRIDAIDND NINNY THNN D2 ON ) PYD DY IXNIND NV T8O T
e, = 1.5 0OPONT OTPN DY MIVPINYT DN M

E(x,y,z) =

(ax, by, —cz)

120 YN "N N 2AND www.gool.co.il



19979 NN NN OONIN

Poc =[Fi[Vi]c0s , P =1,°R 3

GOOL

19D MAWVH
2R R
-6 U—% & A 24, N (2
’D—rf O<r<a
2¢,
2
1P acr<h a 3:_2_? N (3
2&,f o a
0 b<r
2
ﬂera (Inb+lj O<r<a
de, 2g, a 2
2
= ﬂlng a<r<b .
26, a
0 b<r
! (pr)é 0O<r<a
2
= M(&JG a<r<b T
2 r
”OV( UZbJe b<r
2 r

27

_ —Hlolsa
. 27 | x(t)+a xt

1,3V,
Pwwn o oy, 1, (1) = LoleB¥10SY N (@
x(t) +a x( t)

L

. —ullal 1 1),. . l¢]
R, =—foLe —=(%+9) 2 ywnpeo ™, L =2 N
A y,+a Yy, R
P, _tellapl 1y, 1, P, =12R=P,_ .)
Ar Y. Yy, ta \/E

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



19 79

GUUL

D97 ,07PN NTYN NNII-NIVIN NTY .2

NN NN OONIN

le|=B,Lv, .N (6

mgR B, L®
Vﬁnmzm. F=- R vy D JYVn N1 -HHvna
0
k 21 2
— B, 2L
v(t)=|1-e " |T k=2 p
k R
B’V BLV LY
0 = = e RCR 1 .]]yWﬂDy’l(t):?eRC N (7
2p2yy2 2t Qp2ng2( _t 2t 2] 2y y2 t
PR:BLVeRC,PC BV [ re g | o PFzBLV N
R R R
NN N

KQa
EZZO_(_ 4R
0=45° .) 0=60° .2
3E 3c2
W1=an 0 :2ﬂ‘\|7)3,W1=a :1P79pPNn .2
k
P=qdgk .7

B=uoRw? N (8

KQ
E! = NO(9
2 2R? ¢

5 KQ a’
Z] | (”2:?(1_4R2J 2

122 YNI) 23 : NI AN

www.gool.co.il



19979 NN NN OONIN

GOOL

%f r<r,
0 n<r<r,
E= %f r,<r<t, N (16
k(q+047rr32)
> r,<r
;
@+C1 r<r
;
C, L<r<r,
¢= m+03 r,<r<r,
;
k(q+047rl’32)
r,<r
r
YAV PN T o(r)=—r | o(r)=—1—
47z'r12 47n‘22
— _A Z>0 —
_opt|=y A K=o B’ .N (17
2 |+y z<0
YUn ov,lzg A ¢, =Ba’ )
B,HV
JYUN NP ™, =2 2 q=C-B,HV .2 e=—-B-HV .X (18
8 7L
I=q=—e ¢ 7
a R
—nV. o . o s
Id_ﬂ-m2 A =Py r<a, E= 'Oazr r>a .N (19
3 3g, 3e,f
éZ%Wé T | = pV,zr* .3

S L P S SRS S § PR
(2a) (a—b)" (a+h)

123 YN "N N 2AND www.gool.co.il



19 779 N2 NHI2 OD1IN
pol’4 pl‘3 o
r<L 0
1680L2 0 . 450L2r r<L
¢= 2 1201 2 = ) (21
_pk Inr+v, -2 | = LJ r>L &f r>L
& 4e, \ 4 4r
3
U, r—zé r<L
B=”°’Z° g 3
£é r>L
r
pywnywooy 1=l L1
27R\ D+b+u, D+ut
&V, _ &V, g-a-b
= . , o=——— .1 C, = N (22
Q=4mz d-In2 T dIn2
2
N PR S S
%o 80(l+é/]
eF=0!, 7= ”OlzyZR sin —acosZ | (23
2r 2 2
4
cr' KQ g_r "<R 30
EZG——F ) E: 80 | C=2 RG N (24
g, 2
0 K—ZQ R<r "
r
1 1
t=12sec ) C=—F—— 2 N (25
7/2(b2—a2) 7/2(b2 az)
- oR (5%,y,0 R (xY,0 _R y
R _(%¥0) R (x3.0) , Ro (XX vg) N (26
& (25X +y") & (xX*+y°) ( +y?)
Ap= 4o R| R D
Sy, X
2,4 2 3
¢B='u°Cta In2 .2 B(r t)= ,uOC33t 6 r>a .N (27
r
.2.ta°In2-
wwn s Ty, =G 2@ in2 .
F_%am“ "I9v .2 ézzwz N (28
124 YN "N N 2AND www.gool.co.il



19 99 NN NI D9HIN
a
BV(a-Vt) t<—
V
e=1BV(2a-Vt) 2<t<2 N (29
\Y \Y
0 2
Vv
(Bv(a-vi)) & <2
R \Y
= (BV(2a-Vt))2-l 2 1B 4
R \Y Vv
0 2y
\Y
2 1 a
(BV(a-Vt)) — t<=
R-V \Y
(BV(a-vt)) -1 2 4B,
RV V V
0 2t
Vv
0 0<t<t, 0 0<t<t,
j—Jd-L-B t,<t<2t, .2 EE d-L-B t, <t<2t, .N (30
R-t, t,
0 2t, <t 0 2t, <t
_R2| 242
w=_BLd , .wwnov,|=28"d LIV
3Rt, Rt, (t,
1 = JOR A
E=p,J,R-=2 r<6R .2 J(r)=="—2 r<6R .NX (31
r r
B 4R er
r
_3SOA
=— (32
BoVvcosa 4 (27r)’
e=B-2zrVcosa , | =—— -6 o212 R= N (33
2rr oV
H 2
_ ngsmog ‘ dF:B UVVCOSa(_f)d 5
B‘ocVcos” o 27r
YN "N N 2AND www.gool.co.il

125



19 719 NN NN OONIN

GUUL

L £AV?
-
Al = : 2K o= 26AV N (30
2
|0+\/|02—4,/‘90AV
2k
- Q
0
2¢,Ak cAuV?  du g AuV?
Q — Y= |-_QR .) p=——— , —=—>—— 12
EA (l,—ut)” dt 2(l,—ut)

El:Elcos(Q—a)tjf( : I§1=E—cos(—z—a)tjy N (35
c c c

C C

. . = E
EZZEZCOS(a)—Z-I—(Ot)X,Bz_—COS(—Z-f-a)tj( y)
c

2 2
. gE _&E
u, =g,E2cos’ wt , U, =22 | u, =¢g,E.cos’ wt , O, =22

A

_ 1 17 w2
, uT=§gO(E12+E22) : uT:gO(E cos (T—a}tj+E cos (T+a)th b

NV NNINXD

4 2
S:yVB X2 o'=xgVyB a2 oc=1gVy’B .N (36
Hy
o 0 r<a
M= gn nl zb* .2 A=l a2 - N (37
2 |Zfa<r
r
v,(, -t R
I(t):?’(l—e TJ T=T V, = Brb’n,l, 2
=u,a’R 7, + worb®n 2l + 240 0, 1, 7b?
11 ° K(9,+4
qlK=(5—B]=—qul, ( b ) _ (qﬁqz) N (38
t
R,
A= =-a,(1) . m ?
a b
12 2 2 15
E,b 3q(y2 Sy, 3j 2 .INON .2 3goE b3y, ®.N (39

.1.559 Y0pN NRNINN .7

126 YN "N N 2AND www.gool.co.il



