3 POV




GOOL

21N Yaw2

D1™YN 1PN

L NPPLIN .1
1T o) .2
30 NNV DN NRNYN .3
L 102 D»INYY D) .4
3 9997 VPRI NP MN-DMINN D) .5
B NNV 9N NP .6
3 YIOPONIVION VPOND .7
T 912 YY DIOVRN DTV PNV NMNNINN -DIVN .8
www.gool.co.il

B T



GOOL

SN0 Hravw2

3 NP a

NPLaIX - 1 219

01Myn 101N

3 NPPVND NN .1

www.gool.co.il

4—



119

NPVLIN

GUUL

NPWAIN? N1an

P9
n sind, = n,sin6, :939 PIN

L % :MYIYN NND

u v

m= LN |1 NP AN
H, |u

C= % $IYTYN NNXY

:HINY

anma MR HMN (1

STONNN 4m PN TON S ONTIPI NN NP DXDIN

.1.5m 12112 DIDNN DX NN NPHNN Im PHINI
SINPNAY AR MIPA NPYAN NN LV N

2PN DY ONN OW DT NN XY¥D .2
A0 NYA
AN NNy il

12.5m N D8N DTNV YT ,0I0NNN DPNRY TIN PN DN L)

JYNRIN NPHRY DNNN Im Y PRINI,ONPHRN MND2) NNT NN NPN DO T
.DY92PNNY DNYN IXM TINRD YIMN NN ,0I0IW NIIYA N80

2an92 VR YN (2

.C=3-10"2 201 73 RN PN
S€eC

DIATMNY NN YIP DY AT NND TIN XXM, NMIRNONN T2 TN .N

NIND NTION — NPIN

NOND T IR WHRWNND NNSP IR DY O3 N0 TIN NS .2

2T 7192 TN NN 3m PATINI RN 1IN ,PWIY DI PPN NN OX )

NMNONPITAIV YXID ,0I9NN NINN PON W)
MY T2 XY PNIND NITHIN NN Y .7

DY DTN NIV NN MY 2N INXND

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



1pPH9 NPYOLN

195»9n 09 (3
NN NANIN DI NN VDN NN NPHN PN

L76° Y VIVLIVA o PN
10OWINA NVVLNVNN YIPN SV IINNN TP NN N
,TNNAY MODN DMIIP ONY NNYA XY .2
511 DY HY NMYTHRN MNTH DIPHD NN
5131 DSYN HY NONIN NTY IR NSD )
NN HY PHYN O8N AN SND 711 DX0ON LT
10NYN DY MNT IR PITY DN

A\~

29990 NN (4

NI Y TMY 1.7m D212 Y 12 ,NIN OOWIND P
° LIV DY NN ITN ARSPN NN IP VIV X
NN NN PIPN) 1P1YS NININ IRIN NYND
(NN YT NN NI WD VMDY, 07PN N)IPD
NN WD MNT DX L(IWIRY P27 IN) LIV .2
D10 TON NRIND MNNNND DIINN
NMNT NN IWIN NN PITY OXN
NN DAPNN WIN MNTY XTI ,18ND YOIY NIRIND DWODNDI1NN NN DN T
VT PYDY TNAVN MINWN TXI.99N G0N 919 PNIND IXRIND NN DYPININ .

o

J

39990 natnn (S
/‘3@/ .DYVYIN ININND , NN 7m PNINA,NININD DI YAV DIDNN
[
,30° TN YAVNN NN DN DOWIND T X8IV DTN

.50° 1PN YaVNN DY IMNT DX, IR DXAPNN PO DN*A
NN DTRN DV IPNIN DX 2WN

19 N onIn (6
.(hglm = 1.5) 019% NLWNA NYNN , (h,,, =1.33) NI NOTPNN NOY 1IP

TN PONY NPDI19ID 7AW PN PoN

.60° N NIYNON JIPM DN 29 Pa IMNN
P2VN PN DX IVN LN
511 NIPNRN AN ILLIVY .2

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



119

(LS

NPLAN

299 pinonIn (7

MPY 1IN 12Y0 PNRND MNY NPNTA NN P NOY TNION
TINRNND NIV NYIAN NPNT NN T ,NT XD NPV OTPN Dya
2790 DDAV MTITHN MXHIN .NMNY NYIS NMMD 1D

6, 0,

0 0

10 7.33
20 14.57
30 21.57
40 28.21
50 34.28
60 39.55
70 43.71
80 46.40

PINDY NOW NNNN 6,(6,) 90 ORND .

DINDD 973 5APY NN 1D ONIAY DINYN TN
TINDD 97 VLWV
T RON NPYN 1NN DY NPIAYN OTPN NN ,9DN NITYA XD

0 U X

15990 N9 9NN (8

,(n=1.33) D P21 DT P 5232 NYNN , (0 =1.5) MW NHTPIN NN P

: IPMA
0,=0° .N

6,=30° 2

6,=70° )

DIPHN NVDYN TNN 53,097 INKD ,1IPN ToNND TUNN NN DLV

V

29990 N NN (9

.DOYINI ININNI ,n =1.5 DPOIDINN 1290 )IM
DP9 NYND ,ONRNDVN NYINN NN P

.30° Hv Ny”No A

.LOPavIaN TN YIPN TONN NN OOVN

1 9990 - ntoyn nwTy (10

./ =8cm TP NYYA NI NYTY NN

SVTYIN 12em PNIN2 NINN Hy = 4cm N212 ,08Y NN
:IN VIVIY NITYA RNND N

ISV M O

1) )0 N9 2AND

www.gool.co.il



179 NPILIIN

(LS

MmN NN L

ONPN NoHNN il
(TN DXIWON NITYI RYD .2

MO i

DMTN NN Ll

MTNON NN NN L)

MOOWNNMI NYTYI MYND ,DNYN 100 MIRIPN OMIPOINY LVLWY T
DIV NTND

29990 - N vy (11
llem SV TP PNIN MDD NYTYD

Y WTYN 4em PNIN, Sem INANY ,DYY DXDIN
:IN DYDY MY RSN N

DYTYIN MNTH PRI .1
DM NN Ll

JONPN NN il
:IN 299010 IVWON NITYA NN .2

DYTYIN MNTH PRI .1

DM NN Ll
N PYD DY NON OY ,2 PYDD PMAIWVN NNV

INTN DIPM2 TON OIMIN L)
7TONN DY MNTN NN MXID ) OND

(NMN DY091) NYTYN DY MIPOYN NISNNN DY NNY NN 0NN T
IMNTN NN MNRID N OND

AMNT OXYN P2 IMNX ONNNIY .NT NN DXPON .0
70NV MNT NN NINRID 1N PYOY DN

1 9995 — ntan NvTy (12
.C=10D NNNXWYY NYTY INM
.H, =4cm YyManw o8y 0NN, u =8m PNINA,NWITYN MY
(NN 2WON NITYD N8N N
DTN 0P
NN Ll

IMNTNONIN L1l
:IN VLIV NITYA N¥N A

DTN 0P

NN Ll
1(MNI NTY) DNYN NINT DY IPOYN NNPN AN MINID 1NN PN L)

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



179 NPILIIN

(LS

6 NHNWY 2017 M3 (13
1AV DIPNN DIANX ,YIVN NNN NIPI2N HPNNN NPT NI TD W M9
P77 N2’12NWI YAVNN NX NN IWIR 71PN KD M7 DY
97) YAV NX M IR ONDN YII2),0592 NI NN XINY 1DPNNN
.n=1.33 : NN ONN YV NPIYN DTPN .OTT XD Yyavnm
N0 DX PN ,NINRD DY NPIVD YN NX ITHIN N
.DD2 MPON NRINNN NIPIANY INNRD P YAVNN NN DT IR TN 1100 .2
.DMP TONN VIVIDA TNV NN INY

.d=0.61m PNIN DN TIN2 NIW XD DY PYD NYINI YAVNN I DRIV YIP : P
B =13.6° :2ON N )IP OV NPIVH MIN
DN PRIV NN VYN )

7 NONY 2016 Ma (14
.6cm 1IVIPY 12¢m YD1 NN D00 INNNY 927705 AN THOY DOWINI
991 19YTY TN A 1IN : TINKD DNVP DXIN NV DXNNN XHON NPNNNI
295N HY HPNNNN 19912 B 1M

6 cm

0951 NoY HY NN C NTIPIN) EC 111525950 TN DX VAN TN
INOY TY DO NN INDMD T2V A 1IN NN NN TNIONN P23 71PN 00N IWND
7252 B 19N DX DX NP IMNI DONON TRIND .PY DIl
APNPNRN PN 202 TNIANND PYNI PDON DXWIN NX PRV X
230N TIN2 NI2W,B NINND NYNINY NN 1P THIINNIY DXVIND 90N
STRONN PYS DY C NTIPI DN
(B) N2WN DONT NN () NYNHON NN NN TNI2ANNAY DIWINL )ND
SPNRD 23NN RN P OV I2yNna
21N YW NYavn DTPN NN AVN A
N MIAX N N RINY OITPNRD PRIV TNROND IR B HIN OX YIP )
Y01 HY QDN DIWIN VIVID MYNNNA TRYIP NN PI) AN T N
.DMPN TOoNM

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



1979 NPILIIN

OV

6 NONWY 2016 M2 (15
ONTYIT OV DIPWNI MYTYN ND NN PITAD NNNI NTNION
DV NYTY NNMIM NN DY TINT NP NV NTNRONN NNMN Td DWY
.NPAdN NN HYN O1APYNN
DTAONN NNDINY DMIPYNN NPAN DIVNN NN THYY DOWINI

NT DY NOIN PIANRNDT 1NN YAP ,TINOY 1-111 NPIWAND 9 NNN DO N
:IVTYD TV THIXIIN NN
DN INTIWY
SOOI TPVNN Ll
OPMIN AT il
SIN2IVN DX PN INITON IN NI NYTYN ORN .2
LDMOIP VDY TONN DY POITH DIVID MYNNNA NPAON NMNT NN XD )
120, 6cm NYTYNN DSYN PRI, || =12em - IWTYN TP PO : P

.3cm DNYD
270 1=N82vn 1 DY NN NIPA vNnvn VIVIDA

SYTYNND NPNID DN NMINTH NN IN MINNDIN MYNNDNI AvN T
7010702 VIAPNNY DYDY DNIND NIINRNND IWNN NINXIN ONN

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



179 NPILIIN

(LS

7 NYNW 2015 M2 (16
YN DN DIRIN DI TNIY F MIND NOOTIN NIHYY NNDIN WAL T
(PN XY PP DY

Wy

P2 N2 ININA P TN MOPAYND NNINY IIRPIVN NYNNN >IN .N
PYN 29PNNY DN RIN,I00 1 7PN IRIIN I TN YW pnInn A
m
v=05— :DYIp MmPNNa
S€C
01 0.5 1MNT 1) T2ON P2 PNIND MDY AT NN TN VN
DV 19011 NX TNIANNY PNRYN .F MIND DY IV-I MM YAIX TI90 )
MIN DN NN DON0NY THNY 29 F NIND HY MNTH NN

3 F 4 &

I |

6 NHNWY 2014 M3 (17
(G.P.S-N YDV 295 11PN 1Y) PV NN PIYD NN THINONI AW PN
0NN TINA NN PIDTN PR 199, TYIN 1TV IN2
2 NNN NPIDNX DX MDY PR DY ORN,NINN DX 20N NIRPYITI N
P93 111991 92Y0 IN 1YY YD NN

ND NI ANINO0N DY NONN NWNYA PIAND RIN NI DN PIDTN PROYW INND
9NN NYNYIA NIPAVRN INNT NX NON ,NINIY 1222010 NN NN
9NN NVNRYIA NIPAVNT MNTN NINN T DOWIN MYNNNI 9200 .2

NIP TIN2 N5 MDY VDN, DYDY NYNNN PPPAL ORI PO
VY NPINT ONYA PNIAN PR TYIN 9IY D270 NIND) NN PYT NN
D2°2PN NY215% MNP NYN 257 N3N NIN .NADIN PPN MOPNVNN
SN NAOV AW NN DO
21930 MIMY DY 2191 IR NMINYD IWIN
NIV 9D NNX MNTIA XD, NPINT ONYA PR PNIN NAAMTN )
SJN2IVN DX VI NNONA
PO NMIMD NIV PIAY NNIND NINY ) 10N NIIND NN DNINA .7
PN INONHDPRYN NMINT NN .NNINN DI NX DVIN N

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



179 NPILIIN

GUUL

7 N9NY 2014 mM9)a (18
¢ 2 3 (N2°1) 129D NIDIN TINA RN ONTIPI NN NPN
SPNND NXNNDI NIOIND . NPY IDIND VYN
D»NYY 52PNN NIDIND DY TNN XM 1 OOWINI
VIDY YV 190110 12 XX 197,000 NNYTH
INRD NPPAYIPNY,L3,2,1 OMDIP

1evenn .2Y7P2 90° NN 2 YIP DY NPAVN M
DV TONNN TYNN DX P21TH2 12 0OWM,TNHIANNY 1 DOWIN NN PNYN .N
TPV NN 20N .3 IR OV L P
19 NN I2YND (MVIP) DN TN DX VN ,DOWINN O DY .a
SPNRD YNIPYN IDIND

MYXNNI D9IT) DPNIND YT PIAYNY IWON
ami3 ’H2 VYN BT LYANN TNINY DOVN DD
5> 20 5V AN ININN 2 DOYINI .PINN OTON

NPIVN DTPNY NPV IDIND NWUYN Y0NN
PNNA P2 1IN NOID NN YIPY,n=1.3 19V

.0, NY9 MMIMAI
0, NY9N TPNT,(2 DWINL ININDD) TN DY DI NN IWRD )

SPNND DONN NN (NNON) NDIT YN 1T 57°-n MOLP NN NN
.DXYIN2 YN TNIVYNA NTH H107N

195995 2013 Mm9»a (19
MIMT MXN DY NAVIN .D>TNND DN I NN DNT N N2 YW NN P
DV NYAWN DTPN .IVN 1OV PRIV DDA MYPIP DY 1N (NN ML)
NHNY VI NNNI NN HYN .n=1.33 : NXIN PNXD DN’ N2 N
DND MNNN NAVIND ONMNN .(DXWIN NINRD) N1D7722 MOXD D1 DMIPANN
ONTIPI NN NPN

oman s g

=g -~

MM MEx 1
mpw

NOYN TIT PNND 12 DI 29 T2Y7 MXND NIAVINND VINY NIND N
LDONNN DOYINL NN .WITN 201 .00 N9 DY HODIYN

CPNND IDTT I NRNY IZOYNN NVWNN DY DY TIN NN WD .2

YOP PRIV NNMIN AN MXNRD NIVIN DYN PITI IVIN DY AX)IN DTN )
VYTN 920N .12 NIRNND) NOIY OITPINRD PRIVIN 1N

8 YNNI N AN www.gool.co.il



179 NPILIIN

(LS

MOPNYN NN TN ,I00 1 Pmya ,no3an MYPIP DY nMwn )3T .7
D91 797 MMM NN MDIP MYNNNI NIYND
NINY ,MEND NIVIN 12D 3TN P2 OI901N0N PPOIND) PNHINN NN 2WN
MMM N P MYNNINI MNNT MIPNYN NN 12 MINID N
INDD NN

JOP MENRN NIAVIN 12D 12 PNIND DIAR,I010 15V PRI XTH IUNRD .10
MNN MOPNVYN NN NN PYTY NI, T PYD2 DAY PHINDN INY
MYTN 9200 .M N3

6 NYNVY 2013 M9)a (20
MNTN NN ONITYL DN MNT MDD MYTY DY D1IPYN 25997 DTN
LDNY DV NYTIN
DOIN 720N NNV NIITY PIIVNN MINTY DI NN 120N N
.DMPVYIN NYND
DNV NN INMN AB XNN THAOY H)-/K DIOYIND .2
SINYAP AN PRI .NYNY NINND DIRNN DXVIN NN YIP

) D'wn

MYTYN SY TPIN PR IND .NPIVOPT 2 NI NWTYN NOXIY )
DUTYY DNV P2 PRI NN AWM . 60cm NI NYTYY MNTA P PRI .1

1 nYNW 2012 M9 (21
YN NLYN 2D AN DNY
INVYNN YT DY DNYN DY MNT INPNY XTI OPPNNY TIN N .NX
D»PNNY 29N NN NPNR ,NOWNN YT DY DNYN DY MNT NINN TWUNRD .2
108YN DY MNTN DX 12 NN NLYNA INIANNT NANINY T

D52 1315992 NDIDNN MN MY NIXIN DY TNN ININD TIOY 7PNI
OTTIPI DNY XD A NTIPIA .OIVN T2

C,B ,A MMPN .(C NMIN ,B NMIN) NMIN N¥NI C-) B MTIiPInNm NNN Y2
SNVNININ DY NMINND)

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



179 NPILIIN

GUUL

>
—4—4

N
!
1

INPN DIYINIA INPN DIVYINI NNIVN DOV TD DOWINN NN TNIINNY PNYN
STNH2NNA NNAWN YT DY
9201 10PN NN A MNTH NN N C NN B OIS DN )
NN YN .MININNA N7O 20 DY PNIN NI NNX N8IV DV WS T
A DNYN YW MNTN C NP2 RNNIN NNNN DY PNINN
B NOIN DY PYN NINT NN N2 DX IPN TR, ININD 92Y DX V) C NN .10
9201 1C NN DY PYN MNT NN N2 NN NIXIND T2y DX V2NN B NN ONN

1 nYNY 2011 M3 (22
NPN IYTYN) NPT NYTY SWO0MN PN 100N 00' YOPN TIVYY DOWINI

DNYN DY MNTN DX 0N CD YOPMN ,DIY DN AB YOPN .(DOWINI NHNIN
JO70 1 — DOXWANI NNAWN DO HY YONN .DWTYN NITY NINNND

ENE SN EEE NN E NS,

$—4 ¢4+ —t—4 4999 oo
>—p—3-—o—3—¢

................

..................

..............
..............
-+ttt 1+ 1 2 4

| |
..............

o'

NN NYTY NIIYA P NN N1 DIWIND NININKD MNTH TN X

NNAVN T HY INPN DIYINT NXAWN DOV T DOWINN NN TNIANNY PRyn
2312 DYDY DY NNYY T NLLIDY DXWYINI YHNWYN . TNHANNIA
G0 ,NYTYN DIPMD NN ,IIND P TONN DY VIVID NNYA XN .2
.DOVWINY NNIN
: DYV ONWA NWITYN DV TPINN PR DN XD L)

SNIRNOIP OOV VIVID i
2N

A1

129N MNT NINN ,u, ONON TIVN DVYT) NYITYD DNYN P PRINNIVYI T
.U, YN Yap .DNYY ONa

NIXN LU, -0 NN, u, ONON TIVD MY NWITYD DSYN P PRINHYI .0
U, IN RYD .0OWINIY CD MNTN DY NN IMNI MNT

10

1) )0 N9 2AND

www.gool.co.il



179 NPILIIN

GOOL

1 nYNY 2009 Mm9)a (23
NN OY9 D92 NPT NMNIP-IT NYTYN DMWY DIPNINL NN NPN 8N P2

POYY TONN OV PNIND DX L (U) NYTYN 12 NRD NPNR DY PNIND IR TTH
NIN 2N XIN 1919 INND (V) DYTYN 12 RN NPNR DY DTN MNT NoIAPNN

1 1 1
TONPN (cm™ MM — HYW 473 VLIV NIN DI I KV, —-) — DY
\ \Y% u

ecm™ M) 1 Sv
u

N DYYAN I 9N

dem™?
vem™h A

00%

0

006

0o0s

o

003

002

00l

N

0 >

0 001 002 003 O 005 006 007 008 i‘;“'"-

N Yo

4

WP NN DAPNNY N WTHN 100 .

STP2IVON IR VI DWTYN DV TPINN PN NN DN NIV R8N .2

ND NI ,NVTYN 1D D70 10 PNIN2 NINRD NPN NN P2 D8N IWUNRD )
SNIRD NPNR DY DTN MNT POY 5IAPNNY Td TONN NN OPNRY NIONN
MYTN 920N

NYTY T DY NINND,1HMNT O dXNTIPI OXY ININN IOV 2 DOWINA .7

PTMOM

o0 A< “< 1 C

My
3 0w

77910 NOY 0) IMNTN NN NINID IVAN DN

M3 DY) PYN RYNY NN CIN B ,A MTIPINN PN — D ON
T NTN NN MNI XTI (DXWINI DININNDD NOY MIINONN
MNTN NN MNIT IWIR-IR VTN 120 2 DOWIND YN — XD ON
STON NOY

11 YNNI AN AN www.gool.co.il



179 NPILIIN

(LS

MY NPT NNYP-NNRP NYTY SW THN ININND T5Y 1) DXWINI .1
JTPPOINY N92APN NN NN DNYS NYTYN 9Y D00 .1
£ PNINI NOWINNIN

MNPN NLYNA NPINN NYN NN NNV 1 1IPNI
SNYPN NLWYNI NDINN NYND NXRN NNVN 11 NIPNA

| m— — i

3 o¥nn

S TIAOV 1-1V DOVAVNN PN NN VAVNN DY 190NN NN TNIANNY PNYN
.DMIPNN MNYI NRN NIN MO NWTYN .1

A1 79P92 NN NN 11PN NNRD DX NI DWIYN .l

A1 7PN INN NI 1 DIPN NRN DX NN NWIYN .1l

.DMIPNN MY NNN NN NN DYIYN .1V

2 NYNY 2007 M9)a (24
N9 12519) 1290 INNMZY NN NPNR DXDINND NI DY NN VNN HDID DY
O, £ =30cm  : NI DOV TP PMIY NI NYTY
LD DT DIAPN TONM NYIYN,NIND NPN
PN HY NINTN JNDIWD MDNIND 22501 NINN NPNR DY MYINNN O»ONY
SNIND NPNR DY NANNNI 29 5YTI NN, TONN DY NYAPNN NINRD
DVTYN I RN NPNR OY PNINND IN AWN N
PRI IMINRD NPNR DY NLYNN MNTN NVY NTINNIS A
STONN I 160cm PHINA NND NPN NN DXDNND )
DY YAPNNVY YT, NYTYN NN XN W NIRND NPNRN PRIN NN
Q219 NN 2N ,NNN NMIVARND INY W ONX MDY DTN MINT TONN

DX XY MT DY NNYNIN NPV IR 1Y DIVNN TV PNYN RIN TIAOY TPNRN
MNPN PR DI TA71D PIYY RN XYD MDA NYNON NN NNITNX VD DI
DD NN

12 YNNI N AN www.gool.co.il



179 NPILIIN

GOOUL

12V XY MY DY PHNN IDINY NN TR DIVSNIY IR VT T
799 N NIND NNON NYND

1 n9NVY 2004 A (25
LMDV YV9IND PNN,MN |, NI NYTY N2, NN MININ /N DIVYIN2

NAINN PV, NYTYN YT DY NN, A'B' 0120 D¥ mnTn ,AB,INYT D12
22122 Innn
INONN DO 55V PNIN INMN DOWIND NNIWN DI DY YOND TN

....... M
. U/ S S )N N, 5 -
EIENREREER -
R B S Je 0 0 B 5 B A T | 150 5 1 A R0 e O
L et 3 0 T N 51 A A
i KENEREREEEE). Wi
|
B' B, | !
......... "
N D'V N

: DININ DXPYON DY MY N
DTN TP TIN IN NS .
0APT TNV NN IND DWTYN DNNIY IR VN .l

INT) NYTYD D120 12,2120 290 7IND DIVN NID DXN8N NIIWYWN NMNI
NGaR=URN)

3 owm

13 ,NJ) ’)D :

N9 2AND

www.gool.co.il



179 NPILIIN

GUUL

P 191210 NN NMINID NNN DI N3 28N ONN .2

) DYWINA ININD 012N MNINND DN DYPAYN NIND DIVNND NDN NN
M

) oon

.PN) 19120 DX MIXID NAINN DI NT ANNI OXN )

NN .DMPNA DXIRYI PYMN NYTYN 212N .DIVNN MDD NN DPOON .7
NYTYN X PODN NIN TD NN LN DOWIN NNRD) DYTYN 77T 9122 1ann
2122 YN,
1917 51T NXD NN 912N (NYTYN D2 IN NYTYN DY) DXANNN NN NPNI
NI NPT HY OXNNNA THNIVN NN 10N

(P12NN2 NXAYN NN DIWINT NXIVN 5I) /R DWIN NN TNIANNDY PRYN .10
NYIRD ¥IIDY NITIN ,NYTYA NI2W,(A) 212N WRIN NN ,)IP LVID
9INM PY DY
NOVIDY PN TONN NN NYAP T IND

14 YNNI N AN www.gool.co.il



1979 NPILIIN

OUUL
NIV MAIIVNH
2.4m .) 6m .ii 6m .i.2 JVID NINI N (1
VIO IR T
9.47-10°m .7 t=10" .) t58%min A t=128sec .N (2
VIO NINRY (3
0.85m .7 RS VD NND A JVI0 NI N (4
PV NRDY N
2.43m (5
VD XD 2 26.3° .N (6
NV NINT D sind, =%-sin01 A NN (7
2
.1.353 .1
O IR (8
JOVI0 INY (9
H. =8cm .ii V =24cm .1.2 VYD XY LN (10
VI NN T JPVNN TN NN L)
H, ~7.95¢cm .ii V ~6.5cm .1.2 VD NINRY LN (11
Ry )T N2 )
W, MOPM ,NNYTN .ii H, =2.2cm .ii V=-44cm 1N (12
VD NN D VIO XY .2
.h=0.6m .3 VD XD A V0 NN LN (13
MY I ) .1.85.2 VYD XY N (14
0N .2 . MVP il NalalRpa Rt W LN (15
39,V=04cm, H, =2cm .7 00 NI D
MITMNN DMIIPN VI9NI MNT NYAPNN ,NITION NNNN .X (16
IV D .1.5sec .2
JPRNDNY NI TPANND NLYN D5 L) VI NN A 19NN 1YY N (17
AT
VIO IR D 6, =23.2° 2 V0 IR LN (18
VD NN D r=1.14m .2 V0 XY N (19
VD NN D .x=2.28m .7

PWNND OMNIPN 2IVNN WINI NOIAPNN — THPWNN MNT X (20
NDYTHN OMITPN 2IWNN WI9N NTIPIA NJAPNN — TN MNT

u=27.3cm .7 .50cm ) J1OwWIN .2

15 YNNI N AN www.gool.co.il



179 NPILIIN

GOOL

DTDN NN NOWNNN NNNNN .2 ,NONN INDY D»1P .1 .X (21

2m .7 A2 . MINTN YV NMORID DTV XNNDM N9IND .2
NO D

VD NXY A NN NYTYA PN NI XD MNTH N (22
.u, =8cm .N u>f .7 .4cm )

V0 NN D 15.1cm .2 V0 NN LN (23
1.0 Rl |

.u;, =120cm , u, =40cm .) 459 .2 .u=45cm .N (24
VIO NN LT

RIS N9 .2 .C=3.33D .ii f =30cm .1.N (25
VI IR LD V0 XD LT

16

YNNI N AN www.gool.co.il



GOOL

SN0 Hravw2

3 NP a

n0'?2x - 2 714

01Myn 101N

) 72 DY) MOARNM D) .1

www.gool.co.il
16

4—



279 nh)}

GUUL

:0"22 NIDANXNN 022

VP9

v = Af 990 Dy mran
DN TIMN-A

2N mymm-—f

in 6
221 =22 = 2 gasawn N

sin 6, nq vy
NOWYNS JIND NITMN /NYNN JIPN P2 NN — 0
NI 5Y NPIAVN DTPN — 1

SIN 5o N MVn —v

A
£ = N7 :0NUp PMEPY 02 1Y 9)

AN TN -
("0 /OPN) MPN MTIPI 190N —Nn

DN TIN-A

1IN MY (9971%) MNPN 2IWN MOIINNNA OPYNRI DIIOPN MNP

X A
sinf, =—=n-
Y d

YINT THINNDT PO DN 11 DVPOPNIN /PIJ WINN NN DY NMPVON NN — 0,
.DNNN

. TLITON DIOPNM MON YNNN P2 PRIND — X,

. M TON DIOPNY DININD DY 1DIIN 2 pNINN — L,
.DMOPHPNIPITO—n

DN TINR-A

DN PapnImn—d

17 YNNI AN AND www.gool.co.il



279 D)

(LS

. X 1\ 1
sinf, =7 = (n — E) ~ 1NNV MNPN YN MIINNNI DIIN SNP

n

WA THNNT PNIY DN 71 DI PID WINN NRN DY NOVON N — 0,
.DXNN

. M ATON DWPPNHM MIN YSHNX PA PNINN — X,

.M TON DN DIXIND DV 39390 PA PNIN — L,
.DMPNPNIPITO—N

DN TIMN-—A

.DINN PapnIn—d

AX A

— = = $IN) NNDYN

L d

NN 09 2N - 4AX
.DXNINNN TONY TINN PRI — L

DNTINR-A

.DINN Papnmn—d

. A
sin B, =nZ =nN - 1:79°py »I03 MIINNNI DVPN P

. MITON OIOPNY PN — 6,
LDYTINN OXIN NV P2 pRIN —d
20N yap - N

n

. X A
Sin B, = 7% = n= PN 1192 NP2 NN NP
n

. M TON OMOPNY MINN — 0,
207D DIPOPNN 123D 1 ITON DWIPNN 1M PPN — X,
.M TON DIPPNY INN PAPNIN — Ly,

NN AN —w

18 YN2) N N AN www.gool.co.il



279 D)

(LS

:HNY

1999 (1
.593N3 N»Nd VI 099

q =0, t=2sec :DMY DNNT NYIINNY NININND
_A_L 09190 NYIVWN NN N

NMNTPHN MPIN NN A
11=0 YX72 A NTIPIA XSV HANA PIPONN NYNN NYD NN L)
7% Y392 B NTIPIA XYW PONA PXPONN YNNI PO N LT

29590 (2
v=1021 L prowana ANINN MYI9N SNY 5N DMONN

S€C
: DYNAN DN HANN NN LVLIY

— t=8sec .N
4_

I I I—I t=16sec .2

t=18sec .)

t=22sec .7

39 9990 (3
NNIPY DPN MNTPNNY PMNP W MY MY SNY DAY 93N
v=05T1 L owana wnnd ,mvn
seC
: DONIN DINTL HINN NN NIK DLW

t=8sec .N

I I t=12sec .2
R t=13sec .

t=16sec .7

49 5%9n (4
: DYNIN DMIPNA OIVAN + 22NN NN VVIY INXPY VI DN Y WIIWN DN
PPO NV DIND NP N
97T 92IYY PN N DY YNND TPVIN NYAV DY WA DANN NNP A
N 720 5200 NYP DANN NSP D
AN 9P 5aND MY Yann nNsp T

19 YN2) N N AN www.gool.co.il



2 P9

Do)

T 93 99N

\F L 58 ,VTHN 55INNY BINSPA NP, 1m 1DMNRY ,AB OIN
- M (DOWIN NND) VIAP VINY A NP
e ,TRNN 991NN NN DO¥9N THION TUNRD

A DSPIN 1IMNY 00 AB UIN I

MTNNN S2INN MPTH NN NMDXIA DI TRONN

10 93 AB 0IN A¥NY DY D1 NMPTNN DX OVIN

S TI95YW NP2V MNIVI NDNIN NMNNIN

(m‘l) A(m) mwnnnns | (Hz) mmnn mar -f

= 24
4 45
e 67
Sofe 88

DN NTIPID B NTIPID ONYNN

TAN D25, 4 93N TN NIX NTNY2 DI, THIANND NIV NX PHYN N
701N INNY DX TMYN DIDIN NYIIND

1
,DY2)N NY2INN THN 93D 7 TN NX NY2VA NIRNND NTINYL DWW .2

1
> DV TPNPNAD £ MPTNN DY 970 LVID)

LAAB VIN2 ) DY IMLYANN MPIN NN GNN NNYI RSN )
TNNN 99NN MPTN DX DITHIND VNN TRoNN .7

P10 TAB VINA TMY D) NA ISNMY (88HZ -1 NMAIN) MNIYNRIN M TNN PN

159901 Y Y9N
.DN0N DN S DIPN PNV YT PNYN 297 DI DIV
1000 NYIWN ONN N
19202 OTPNNN DIN TN INN
1230 SY IMNNNN AT N
19570 MVPIN N
10DNNPYN) AT PNYNN 9 OIRNND 91D DAN2 MTIPI/NTIPI NOND .

J 0 U

J

y(em)

ylem)

t(s) x(cm)

(5

()

20 YNNI AN AND www.gool.co.il



2 P9

GUUL

Do)

2599019 93 YN

JDNTIPN NORYIN Q0N DY 1NDT-PNYM DIPN-pRyn 97) 03235
(MPN) OO0 S9N MPTN NN OID*9ON

LDOWTNN DIPN-PNYN YIT-PNYI G NN VLIV

ylem) o
ylem)

t(s) 2 x(cm)

3959901 ) YN
DR TOW D) HOONNYN,DTPNN D) 000 (DT DINII) DIDIDNN NV T
222N2 OYXNN TAN DI DV KON TN NN YIAP N

1
.Y DIVNN INND INNND Y3 2 2aNN NN VYLV .2

1
.13 DDNN INNRD NN Y3 5 2aNN X VLIV )

DNYNN NP NN PN, NYIVND DOXNPYNY PRI NTIP) DPYSN D51 9N T
.Y DN ANRD TN

Y 93 1PN )
/N /N N\ AN A VA
N/ NS NS N NS NS
1599

DD NV P2 INON NN DIVIP .11PNIWA 01 25 MNN 91N 9 MPIN
01 3PP PRINNY
STINN NI NN NN DIYIN
5515) IS MITIPI 12 OY T D312 IV TO IMNX TITIV ¥ MPTN IVNA
(MNP

XN 45.8 .N

XM 70 .2

NN 8.3 )

NXWNT75 T

XN 80.7 .1

(7

(8

9

21 YNNI AN AND www.gool.co.il



279 D)

GUUL

299499 (10
150 MPTNAININ DXTITIIVI . PMSP MWL NVP 170 90 TN HYa 9N
ISP 5910) NN MTIPI 8 DY T 9312 98N, XN
90 9N Y)Y MYPIN

1532 N
S€C

3862 4
SecC

172,
S€C

3432 4
S€C

3990 (11
XN 100 MM TN PIINP MWL NYPN MNND 1N DX TITIN
AIMNPN 591D) NN MITIPI 5 OY TMY D) XN 1192 .91 3 17NN TN
19592 DX MPNNOIN

1502 N
SeC

1002 5
SE€C

330
SeC

202 4
SecC

3402 n
S€C

4 9%9n (12
DN .X71 300 YW M1 TN 50X 1IOY NVIAN DY WHWN NIV DY 1N
1NN 900 D MYPTN Dya DYHX AMNNN PXAND DINY
ANNN 97N MPTNN DX P2ONY TIT Y0 PR N
23599102 MMNNN DX PLPIY ¥ .2
399 9NN IR ISPO W L)
3999100 IR PIRND W LT
29 MMNND IR DOTHND W .0

22 YNNI AN AND www.gool.co.il



279 D)

(LS

D) DY NYIYNI NN DN (13
.lem NPMN,3cm OPTIA DY PNV NNYIVI D) VNN LYINND YIHYN D)

715cm SV DY TID LYOANIYI VY NIMNIRD NIVP NN NN 19 N
173 2NN INYIVN PIN N .2

19991 — 0% %9 maaxnn (14
YO MW NN 9 TN DY MNP 2121 DY) VIANN HY DOWIN NN
59Y — DIPNPN DINPI HIT NOW DINMN XN DNP
.DOYUIN2 DINNN DIPOPN MNP AN IM

2 9995 — 09’9y MHIaNNN (15
70 7 D112 PNINNIY MMNMPN 212 DOD) VIR PM
XN 20 MPTNA NNT YN DI O¥IN MNPNIN
IV D70 25 NN VNN OIIXN MNTPNN MPIN
NYNPNRN DMINPY OO0 DY DN TINR N N
,DVINA A, B, C, D : MNIN MTIPINN NNX D520 ,yap .2
: D2 /P IN DN P DY ,DIOPN P DY NN DN
270 2.8 - NIUN NPNRNM NIO 4 - NURIN NPRIN PN - A .1
270 3.2 -0V NPHRNNM N 5 - PNURIN NPHRIN IPNIN -B i
270 3.4 - NIVN NPRNN NYO 7 - NURIN NPRIN DIPNIN - C il
D70 6.5 - NIWN NPNRNN NYO 8 - NUNXIN NPHRIN IPNIN -D .1V
702982 WY DIDPN MNP NI DIVOPN MNP NS )

23 YN2) N N AN www.gool.co.il



2 P9

Do)

OV

0 'Y MHaNNNa 1 AYNY (16

DTV MNPNN .(6,0)-) (0,0) MTIPI2 DIXRYN) B-Y A DT 9 MNPN MY

MTIPI2 NN MIINND NOIAPNN y PN DY .0MNMIN 93D lem DWW D) TN
: (0702 D9VNN) NINIAN

.(0,17.5) (0,8) (0,4.5) (0,2.5) (0,1.1) .X
.(0,32) (0,16) (0,8) (0,4) (0,2) (O,
.(0,30) (0,24) (0,18) (0,12) (0,

)
)
.(3,2) (4.17.5) (4.8) (
(
(

.(0,0) (0,16.5) (0,8.7)

.(0,17.5) (0,8)

1) 2
6)
S
2) N
5) -

4,4
0,4
0,4

D% 59) MIINNNA 2 NINY
(5,0)-1 (0,0) MMPI2 DNPIIN YN NI DT 93 MNPN MY

270 2 DN TNN DI 5V 5N TN (17D DYIIYN)
(0702 ©Y9YN) INYRI ITON NN MOINNN YAPNN y PN DY 19N
(5,25) N

(0,525) A

(0.6) .
(0,25) .1
) D

.(0,-5.25

D51 ’9) MIANNNA 3 NONY
(10,10) nTP32.(0,-5)-1 (0,5) MTIPI2 DIXRYNI B-Y A DT 9 MNPN MY

2370 TN (11702 DN OIDNN DI) NYNI ITON NN MOINNN NYIAPNN
;27PN

D7D 8.5 N

N5 2

D073 )

D015 71

N0 6.8 N

(17

(18

24 YNNI AN AND www.gool.co.il



2 P9

(LS

1312 MOINNN N9IPNN (10,10) NTIPIZ .YOHI IMNDY AT M TN DOVOLIN

SOV TON
(DY OMITDNN ODTHIN) 19X THNINN

N

.d=0.2mm >5y32 DPTO 2 NYYI HPMD VNN 500 53 TN HY2 1T OYPRND

TN N8 L =3m pnna
INNOP NI PN TIY 53 NN DS 3N NN
P ITON NN DY 1590 HY NN 15100 IPNIN N .

PIAY ITON TYIND 1P YW MOINNNN 1IAN 15900 1PN 1IN
2200 1TOR NN DI 1270 S MOIRNNN NPIAN 1IN PN N .

PNINNY DXPTO 2 N2 MY DY IT> XD D) TN DY P17 919D DXPRN
T2 TPMPNN 0N 3 PNINA h =1m 1DNNRY TON DNMNIN NN 0.15 D2
NTTRI YYNN ATON DIOPNY NHININ .DPTON D1 PITA TONN 1INV
.19y1 1-5 Mnen
N
770NN Y2990 YYWNN TON DI1NN YV IPNIN NN .

TIN DD NN ,DIPPN IMNI MY TIND TIIN TON2 TORN PN DX .

OTINNN .(7,6)-) (4,2) MTIP) XNWA DITHINN MY DHPHN D93 LINNI

Do)

09 *9) MOANNNA 4 NHNY (19

.1.67m
.0.62m
.2.79m
.6.83m

a
»)
T
.1.23m .0

1 5990 N MOaxnH (20

N

ul
)
1

2 9990 X MOANNN (21

70N DV 2N TN N

770NN DY 2APNN TYIN MNP NND

77000 DY 1IN

a
2
1

25

YN2) ) MDY AND

www.gool.co.il



2 P79 D)

GOOL

3 9995 N Moannn (22
DYPTO 2 NOYA 1PN I DIINM VT XD D) TN DY DYTN 1D DNPIY
JPMYNN 0N 1.8 PNINA TON DNIPNN NN 0.25 DA PRINNIVY
URIN TOND PATINY DXT0 18D ,NININ MIANNNN NN NYAPNN TONN DY

Z

NP2 NPITHN TITAIMON DY 2N TN NN NXNND .

PIO9HN DIOPNN NTIPI NN OIS MTIPINN NN .2

DY) DXPTON TANND IPNINY NN YN DIDONI NTIPINDNRD )
VYN PTONN IPNIN TWUNN D) 77N 3-2

DY) DOXPTON TARN IPNINY NN WD TONN DY NTIPI NN T
VYN PTONN IPNIN TWYNN D) 7N 4.5-1

TMOANNNN NN NN N2 998D 112 TN DI 3391 .0

26 YNNI AN AND www.gool.co.il



2 P79 D)

GOOL

IV MIAIVN

NONY T .nynY. ) v=022 2 A=03m .x (1
SecC

______J__l__,_r"l__b___ t=9 sec (2
ﬂ 4716 Sec
I—J: 1 l +=18 sec

« r_—-] 5 ‘ 1290 sec

(3

; (] JC
1 la” 75 SR EEC (4
L "/7

EfEo «—
AfzAo —

/ S \)9/)3,\')

- -+
{ (@] 3% 212

27 N2 "N N IAND www.gool.co.il



2 P79 D)

GOOL

1 MDD M1 - f
MIYN N HNY
(Hz)

> |
—_
B|
—
Y
—
=
~

— 24
45

o
Qo 67
Sofe 88

—
wn
R|[— W =N

f=111Hz .7 f= Fehs) Bl

v (1.9, 85)

= oI Iy
Yo 21t

<
& | =
1

~ (1.4s)

)

v=250 4 =43 A=Im .2 A=015m .X (6
SeC

(0.5,0) , (1.5,0) , (2.5,0) .n
;00w PPN N (7

y(em)

x(cm)

. A, =80cm : 1My, 4 =80cm: DTPNN .X (8

2 A’/\A A

JAVAAVAAVA

vavavavalvavavay

IR (9
22 (10
IN (11
2 (12
.0.45cm .2 5.8 (13

28 YNNI AN AND www.gool.co.il



2 P79 D)

GOOL

Ly O ey NN RAX L md
= s g TR o T

N"o 1.2 .N (15
YN ITON DMOPN 'PI - A 1.2
DY TON NN /P - B i
.DIOPN P DY 'PI PYILY TTON DIDOPN P - C il
.0»»2'P)-D .1V
DM ONP 12 ,010PN MNP 11 .
JOPON - NN R (16

.-y (17

. (18

IN (19

Xppo =1.73 1 0=093° .5 .pnD3.a 7.5nm .N (20

.DMOOPN DI 573 .7 VNP 94 No4.72.a 0 0”524 .8 (21
VIO IR D 452 1 30 A=69% A2 25N (22

29 YNNI AN AND www.gool.co.il



GOOL

SN0 Hravw2

3 NP a

NN yar D'2a0 NXNWN - 3 714

01Myn 101N

30 DY9NIM MINYIN .1

www.gool.co.il
29

4—



3P MMV DIIN NRNYN

GOOL

D22 NN 022 D

tYPH

ANN2 NDTPNNY NYION - 9

(D7 910) 53N MNTPNND AN NI NN NYITNN DNV DY) =~ B%ANYI DY)
(2I) D30 MNTPNNY 52PN NO NN NYISNN DNV DY) ~ DI9IN D)
Y9N NNTPNN 1AW AN - THN

23N NMNPN 2NN JAT2 MDND NYIINN DR NIRNNDY IXPNI - D31 NIEPN
230 TYPIN RN v AN, £ (xEve) NNNNN IIPN NP NN

199N DYPXPONN DY MPNND 230 MNTPNN MIPNN P2 PHANY ¥

(A MIN2 MIMDN 57772) DX NYINN DY 229390 TIVN - (NYIVN) NHVIJINN

E oC A2 =92 Hv 199N

D220 NNNYN

tYPH

0° 1 &2
{ =— { STON TN 09N INNVYN
ox Vv Ot

MY HY DIID DN DRNVYN DY NINA NN f (x £ vr) NNSNIN I8PN 9
23 PN DMK NNINDM MY DX NIND D) NNNN MNIND

30

N2 N N9 2AND www.gool.co.il



3P MMV DIIN NRNYN

GOOL

MOHNY

YOV DWOIP - 990 (1
OO0 AINNWN DV PNIND IMNNND y(x,1) = Acos’ (ax+bt) MP8PNAN DXN
ANYNN PRI NN XN PN NN INSD PONINND NN IV PNIN 0PI NN

NYXPNONY DY DIDD - H9n (2
10900 DRNYNY NWIN NN y(x,1) = f(x—at)+ g (x+bt) MNP DNN
ANYNIN NI NN XN MDD NN INSD PNINN DX IV, YNIN OPPY NN

D9 NNNWN YW PNIND 11 MININ NPIPNSN DN (3
(x,¢) =0.005sin (20x - 660¢) +0.009¢" ) N

»(x,1)=0.005sin (20x - 660¢) +0.005 cos (x +32¢) .2

PN NVPPN - YN (4

4
LJlx)= OXPNON NN
f( ) 3x"+1 e v

2

JPNPNON NN NN TPMIN VLIV N
, X =1 PN OYHOIDHYN PP Y TUN N D299 DY D0 NV vy .2
m
2w (x,0)= f(x) ©pnN =0 ¥372w NMN2,v=4— MPNN2
Sec
NN 1970 ,0TIPN YD DNRYNY NVIIANND MDY’ VN )
., =5sec 1) £, =4sec Y311 D3N OV DINOOPNN

L1=2 Y072 230 NN DX THIPMOINR VLW LT

09V DP9 VWA OO - YN (5
X =1 PN OWHOAPNN NP D) VI AN
Y(x, t =2) = xcos(x) YT DY MM IMNN NNt = 25 Y312
W, t =5)=(x—27)cos(x —27) : XN AN NNNt =55 Y312
200 MPIN IR VYN N
Y(x, t) ,229°95510 MVXAN NN IV .2

31

YN2) "N AN AND www.gool.co.il



32

3P MMV DIIN NRNYN

GOOL

DYV MIIVNH

LX) PN OVOISWN NP0], (1

Q|

.a NN N MPIN N a=1b DX PININI NN Y (x,7) (2
VDI IND OININD
ND .2 Jo.N (3

A fox) —‘__—___’“{ev
H ys
L N | T
T

4
— —=4(x1) 2
3(x+de) +1 (1)

-16, =20 )

v (x,t)=(x=9(t-2))cos(x~9(r-2)) .2 v=9£ N (5

YNI) 2N N AND www.gool.co.il



379 MY DYIN NRNWND
GOOL
nnwya
YPH
Y, (t) = Acos(w,t) V¥, (t) = Acos(w;t) yn»na
Yr(t) = ¥, (t) + P, (t) = 2A cos(et) cos(Qt)
Wf — Wg wr + Wg
g=——; Q=—"—"
2 2
YL ACA®
nnx nnwa
2E NN NIV MPTN
33

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



GOOL

SN0 Hravw2

3 NP a

INMA DMNN 0'2) - 4 a8

01Myn 101N

B DONIM MNNIN .1

www.gool.co.il
33

4—



4979 YN O»IAN D)

GOOL
NN 0NN 02
9591942 09)N NINNYWN
%Y _ po*y
WNRI, — = =-— NN 09N NNNVYN
dx?2 T 0t?

N MMNNN —T
TN DTN NONN MPIN —p

02 N5YNN DI S NYANIN NYNNN DX NINNND 00N NOSPN —
v = \E N D)0 MM

FONNYHDN PIND
Y(x,t) = Acos(kx — wt) + B sin(kx — wt) + C cos(kx + wt) + D sin(kx + wt)

W=7k :OIOTN ONd

(NPIVNMINIV NMMNTA YIDY YT DY) 1IN MAD MMIVIN

Y(x,t) = Ay cos(kx — wt + ¢,) + A, cos(kx — wt + ¢,) =
Bicoskxcoswt+ By,coskxsinwt+ Bysinkxcoswt+ Bysinkxsinwt =
C; cosk x cos(wt + ¢p1) + C, sink x cos(wt + ¢p5)

.DYTNIY DYDIY MDTY NININND NIMIVINRD NV

(7a%a NYYYN)IDYA919 099012 PN
l/)(x, t) — Alei(kx+wt) +Azei(kx—wt) +A3e—i(kx+wt) +A4e—i(kx—wt)
SWHOUNNN PINY ©IDNND PNINIMN LA, = A5-) A3 = A7 IR, TPUNND TINPNON DX

l/)(X, t) = Aei("X—wt) + Be—i(kx+wt)

MOHNY

34 bagrut.co.il 9nnY 103597 W 1210702 N9 NINSY
© >N MM —INM ANd



499 02 DN D)

GOUL

432190 MO AR NHTMHN NVINVY — DN (1
VITIVDN ,PMIPNRN (g) NTXAON M NXINN DX TITHD NN MVITIVD
.M = 2kg 1O NYYA NOPWN PIN NIANMDI PIIX VIN NIIN
[ =5V TR (NTNNX MNOINN NNINY INM) m = 5gr DY NON ¥ HaNOw M
YSINNM PNV NTTIN HANN TIIND DIODI 919010 NNDW NPVITIVON .1.2m
ANV ODN) t = 17.5ms RIN NXPY NSPNR YHND O NPV
,DWPYNN DPYN P WNRNWND VIND DPWN NX NN 1) g NN VN
.02 MPNPNNN NN DXAYNN TUNRD

499193 9MYN VINOIP Y) - 99N (2
NN 52 INYN PN ,1.2 X 107 % N IN92 TPNPN NONN MDY

A(x,t) = 0.005 cos(3x —90t)
ﬂ’bD’QPDﬂ MONNN DX MNHND NN ,INN2 DOYYN MIPNN NN HNIYN
DYVITVO NN NN .INMIL NOIWDD [RRAIP2) S AN o2

95992 09PN OO LY - DN (3
AN OTPNNN DI D) PN

-1 PN DY HOIPNN NI AN DY YN DD D) INNNY 8PN IAND N
NTIVIDANNY PV 0N 20 DY NMPNN ,NMIV 55U NINND I3 DY X
VDN 6 HY

1202 NON VINON DI DY NXINND NV NV .2

N2 NYITHIN NXINNN YV INH NDNN PVINON DINNNDI NN )
1t = 3sec Y2v2 (VOMN TIVI)

N x = 2cm NTIPIA NONN VINON DY NNINND OINTIPOIN MY .7
(00NN TIV) AN NN

VINON NN NN T YINN ,0IN DY [ MPTNN NN OPVPN N
1201 TN 23N MPNN NN NON

35 bagrut.co.il 9nnY 103597 W 1210702 N9 NINSY
© N2 N — N ANd



4979 YN O»IAN D)

GOC

WYY PN — 909N (4
DPVITIVO MM NN .Y(x, t) = 32x2 + 128t PXPND NNM

N2 OX9HN NRNYN DY NIND NI T MDSPNOY IR N
1D NNN D IWR ,NPIXPND DY PPN 7INPNON NN DIWID ID) : NDVTH
102 D) DAININ

3NN D9 MVOINOIIN A

nxHawN 0.03 %” N INNN DY NN NTND NONN MDAXY PN )
AMNPNN

109570 INNWN DY PNIND D) NN V32x2 + 1282 1PINPNON DN .7

£ 108 NN 9N — DN (5
TI2XNN MDY T3 ,108 THN TIN2 XD p MY T MNPNN Sy 10
I 0N b IWND F = —bdx aa—‘f NI, dx TN VINON DY HNaY
(D90 NNNVN) ANNN DY NNLP NMITIN NIRNDN IRV INSD N
x ITIPI Y22 DN NININD 1D, NN DY NTNN NN NN INSD .2
UON NDYINNIN .NMINT MM NMN 7PN

ANNWNN I W(x, ) = X(x)f(£) DNNWN TI0M NIND 1NN : 197N
RN NIPNA T INK )OI INNIN TIND HY INNWN NN £(E) Yy

MV Y(x, t = 0) = acos(kex) NN IO NNY ¢ = 0 YRAY PN )
.t > 0 1912 11NN NN NN IRYD DX NN IPNONNNN

36 bagrut.co.il 9nnY 103597 W 1210702 N9 NINSY
© N2 N — N ANd



4979 YN O»IAN D)

YD MIAIVN

9.8% (1
30?; 0.102N;0.45? (2

a(x,t) = 0.00096m? sin (:—Ox - 2?ﬂt) A y(x,t) = 0.006,, sin (S—Zx - Z?Ht) N (3
ANOIRI YPIDPN DN P2 OOV 190N n IWND ,x = 85, + 507 .)
t =0.001, —2.5,n .7
DT 900 TN MNWN XD D3N MPNN ,MVP 1NN NON VINON TMPIN .0
N9 T 0.12N .) 2% Ay(x,t) = (4x + 8t)% + (4x — 8t)2 N (4
T2 LW (s

0x2 T 2t T 0t2

T = %‘WJND W(x,t) =[Acos(kx) + B sin(kx)]e_gt[cos(wt) 2C sin(wt)] .2

W= /R%T — G)Z IWNRD ,P(x,t) = acos(kyx) e_gt [cos(wt)%sin(wt)] D)

37 bagrut.co.il 9nnY 103597 W 1210702 N9 NINSY
© >N N — N9 ANd



GOOL

SN0 Hravw2

3 NP a

17917 LRANKI 1P *23-DMKR 0'2x - 5 714

D1MIYN 121N
M¥I 9P Y .1

B i D09YTOPON L2

www.gool.co.il
37

4—



5pP79 GWL OYT VPANY NP IIX-DPINN D)

999983 Y9 %)

)

23N DY MNTPNNN NI XN MNPIININ NYIN - 27N D)

DIPYI NN I8N X .IPWUN NPUN 1N MNPDIN DY pRynn nospno- P (x,t)
932 MOND JNOY DIPININ NN XD DPYOIN NPV MNPININN

access pressure TN \NON NO¥PNA- Py (X, 1)

MANA NPWN NI¥PNS- Ap(X,t)

NNOM MDANT NPXPNN NV NTIPI NI PNYNN NNIXPN NMIN NTIP)
TON

DVANYTN TONNOINITN 1) NIY NAN NND 12 IWPD 1NINN NNON

PVY = const

:XNON NMNPNAD PNYNN NOXPND P2 WPN

oY 1
Fra TN
X 125

opPwNn NPV NNoN - B,
YOANITN TIONNA N ARNYNI TINN DN NOD NYPN WIAP - Y
NN OY NPVLOONRN DTPN

NN SV NPVOINN DTPN
B, = yP,
: DN INNVYN

Gl _ Po 0y
dx2  yP, 0t?

38 WWWw.G0ooL.co.il 9nNY 102257 INT 210702 MR PNINSY
© N2 NN — N9 2AND




5pP79 val OYT VPANY NP IIX-DPINN D)

:(C N2 N2IND D) DY) 2PN MPNN - OOIN MPNN

VP
Po

v =
v & 340M/¢ . 0»VITHVLD DININT PNNA
Ap ) Yp MMy DY NOYPNN NXNWHN NN

: PIIYNN DMYPNOT MDONN P2 WP

0
Ap=—pog-

:NOY NTNY NN DIP D) DY N1dY

N

= PoV
DPWN MPYIA NONN MPDAN - P,
MNPSN OV RN NVY - A

2N PN MV - v

2 TN DTN NONON NPININD

= ) v (Y] )

7252 DoY) D9 NAY KIN PINKD JPNVN

STHINR DTN PO NYXIND MOVPI MINIXIVIY MININ

— _ 1
Uix = Ekdx = Zpkozlprznax

STIN NTNYD DT NYXINND NODID MININ

m|

— 1 A 2412
- Epo w l|Jmax
VAP - PRIYNN NMSPND HY NTIVDINND - Uy ax

N MPTHN - W

39 WWWw.G0ooL.co.il 9nNY 102257 INT 210702 MR PNINSY
© N2 NN — N9 2AND




5pP79 GWL OYT VPANY NP IIX-DPINN D)

:(PIT DTN THN NLY TIT NI NPINN NNDD) W NP D) S PADN

P(x,t) = tve(x,t)
NNNRNNAOOW/AIPNN NI VIV D) 7NAY DN DNI/DIDAN TWND
(XN 5w P oy Y2525 ND)

:(NLY NN PADNN) DHN DY NNXIY

RGOl (2

I(X, t) A E

__l _
I —EU,DO(I) l/)max

SNNINYD ODIDA NNNIY DTN

Ia == Io * lOa
®a) BammswnNon-a
w
— 112
[, =10 oy
Gy1nvdB) 1B =10dB
YT DY NN
I(r) =
(r) 41TT?

: PN NIV OINID

(TPRANYP NP IND) Y =0 MO NNP @

d
(PR IVNN NP D) Yp = 0 = a—i’ =0MNINSP o
40 WWWw.G0ooL.co.il 9nNY 102257 INT 210702 MR PNINSY

© N2 N —INM ANd



5pP79 GWL OYT VPANY NP IIX-DPINN D)

MONY

Y9N3 9N PYY

INNON NN YSID MHANNIN NY HON NNAYNI R8NIN VINNITVON

T2 29¥2 Yyav NYWA HNON IMX NI 1NVN NYYITPX NP DINNITOOND
NYYN NN N7 VINNITVORD .NNIYHN TINA YN DMINRD NN PPaDY
198D8D PYYN NN YO DINNTVONN DN . PIPINN NN YN0 NINY 1D VDY
SPNNR PR OON 3D

MDY DY DINNIN D) NIIEPND INSN
DV PNINN MDA NPV DY NTIVIDMNND 2PNN NI V) 2NN 9P D)

) D) ) . 500Hz 2N 930 YW MPTIN . Ay, = 241070 kg/m3 N7 03N

k
PN NLOAN I INYD . v = 340M /g -1 p, = 1.279 /s, Bp(00) =0
Lt =012 x = 15cm 2 MNRNIIN PNNRD NP OV Opwn

NYYA N9 NN NND
A =N novwSya\wrn . [ = 1au W /cm? Non newn 9P 93 5w nnsiyn
MYV 99 WMONN SP MPIIN NN . 99N NN V9P 3.6cm’

AN S2I8T HY NPY MY NNRKHIYD AT NN 29
rwn W [z 2% MTM110°9 50 5173 X7 1B 2 10NIWN HY 5173 23 1N

.1dB Yw 5y May W/ml SY MM NNNIWN NDTY NN 9

NYHIN NPYHYN NN NYI9N YN
[ = NN 90 YW Y92 YN NN, 12kHz mMPTNa e 919 93 )N
: 9Y2 TN DTPIN 9N . 2.5 - 107 W /m?
P, =0.7-10*N/m?,y = 1.48,v = 340m/ sec
D10 Y) NIN DNV NIT ON 1I32) DIPXNHA MYND NNDA NOWD MV INSND

(1

(2

(3

4

(5

41 WWWw.G0ooL.co.il 9nNY 102257 INT 210702 MR PNINSY
© N2 MNP — N9 2Nd




5pP79 Yo OYT VPANY NP IIX-DPINN D)

(L 9.9/ 8

MY DY N DIWIN (6
7, = PN 0PN 0.2m? HY TN NVY SY2 1WHON ONTI 1P D) 1890 NPN
. P = 3mW Sv paon 11m Mpninn 0.8m

11, PNINA 5N OV NNV N LN
PN DY PIONN NN .a

T, = 1.2m PNI1n1a 93N DY NNV NN .

1T, PRINI NYINN TITDY POONN NN .7

nY Hooya Hon (7
N2 998N 7PNN DY NPO0IN NTNNNY NN DY DXoN HYW 13NN NN TIN NN
59N5 DNNNG 1 340 /¢ 20N SN TPV ININ ? 440HZ VTN-
DPIMNP MW MNO NPND

YNV OINNI NINSN) MNITH NN (8

340 /¢ NN 9PN MPNN . NAVN NN TURD WYIN 1m HYW TN NP
DINN2 MINEHI 1YY NPNININN TIND NN, PANSP WA NING NP ON X

(20Hz — 20kHz) 1 ny>nwn

NIPNI MNMYNIN NPNININD DYDY NIY LlJp oV ININN PONN NN YINN .2
JINNX T P NMINS MNIN Y

990 Y NN NN (9
M%) .(7IND’D NNYTL) 2NN NN MANY 51w 5I1P D)2 DIVNNYNI DIXADVY
YT DY PON DN IMPIN NN TTINY DNON NON DX NP Y90 NDIWY G0y D
NONNN POX MIND NP ODI0 NPV YT DT TN

NI NPNY NN NN ,0MPNI DXTRIW XONM Go0VYNY NNINT N
TN DY, TITHY TN XINY I8P 2O1 Y11 NN 1D ,900¥N DY N1 THN
M01) 40cm PNINA RXNDIN XN MMD

2001 Go0YNVY JOP 2I1 XIND DTNV NMNINA .2
LI GO0VYNY DN TR DY DT TD2 NI MY
N DY XN GOVYN TIAN MR ITHN M N
2PN MPNN D INMN T 1cm DY DTN XN MY

340 M/¢ 0N

42 WWWw.G0ooL.co.il 9nNY 102257 INT 210702 MR PNINSY
© >N MM —INN 2Nd




5pP79 GWL OYT VPANY NP IIX-DPINN D)

RMS %4y (10
=939 T NINN I NOYA 1D NPINNN PPN SW RMS Ty

T
frus = %ffz(t) dt = \/(f_2>

0

: 990 PO MTN2 NNN PN DIP YH2 XNO NYIONN
Pp(x,t) = 6-107° cos(kx — wt)
W O) )
P, =0.8-10*N/m?,y = 1.4,v = 340m/sec ,w = 7000rad/sec
193N TN N
NNY2 MTNNN YW RMS 1 79y 10 .2
1932 7ININN MPNNN DY RMS 1 79y 010 )

E €
tu = V = X TN DININND MY HY YA YXIND TIWNINN T

PPOY 7NN 0.15m? HY NVLW YA INIA VIPIN YA YNNI POONN NN .1
1900 MNTPNN

RMS 25499 2975 9p 9a (11
NN XNON DY RMS 1 79y .500H Z 97102 21990 217D D1 D) 98”0 Mpn
P, =10°N/m?,y =15,v=:woapm.4N/m? xonr = 30cm
330m/ sec

11, = 15m pnIna xnon 5w RMS 1 79y n .X
1 DIPYAN NN PRYNN IMYPNA YW RMS 1 79y 1 .2

E €
MNI U = V = X TN DININND MDY HY Y232 YXIDND TIWNINND )
PN

YHN PININ D192 LIN (12
TIVA NN 533122 PN MPNN P70 L = 80cm TIINA 5372 VI NN

NINNIN NTIPI2 NON D DNMIN 1IN VNN NN DYPNNN 4910 m/s
NP DVNND NTIPI P2 Y8NNI

NN VN NNIYRIN TINNIND DY TIOMN MPTN DY DX NN IS N
JONRD DTN

1
NP L pnana nn»n DYNRD NTIP) OX X PYD DY 1N .2
10NN DY0INTIN NY NN WNYND 72¥ VINN NNX PIINND W 1977 L)

43 WWWw.G0ooL.co.il 9nNY 102257 INT 210702 MR PNINSY
© >N MM —INN 2Nd




5P79 Gml OYT VPANY NP IIX-DPINN D)

MY MAIVN

ND (1

0.3mm (2

18,144] (3

1.26°0 (4

Yp(x, t) = 0.123 sin(222x — 75.4 x 10%¢t) (5

1.33mW.T 6.67x10°W/m?2.) 0.121W.2 15x102W/m.X (6
0.39m (7

3 2 117 .X (8
fx' 34KHz A 2.35mm.NX (9
" 031 m.N(10

| 424 x 10 Pa .2
B 129 x 10”7 m/s .)

1.6 107" J/m?> .7
.18 x 107 W .Nn
0.08 N/m? .NX (11

e 5.6x10%m .2
/v\/\ 43 %10 J/m .3

f, = 3069Hz . (12

f, = 9206Hz
f, = 6138Hz A
f, = 18,413Hz

x=8cm, n=5 MY x=10cm ,n=4 71y .)

44 WWW.G00L.co.il 9NND 19327 INT MIVIDI NN 1INSD
© N2 "N — 9N and




5P79 Gwl OYT VPANY NP IIX-DPINN D)

12917 VPaN

¥

: 1) NN VI NPN NIY

LooMN TN -
200 TNTPNN P DY AN ,NPNRN MPIN - v,

(3% PN NRD NMPNRN OX VNP PN NNXNY MPTNN) NPHRN MPTN - |,
S myvn-v

: D) NOYXY NP MY

V+Y,

S

f=f
0 V-V

S

(MY NN VPV ITNN) LOINN VTN - |,
200 MNTPNN NI TH NXAVPN ,NNNN MPNN - v,

upi B))

. v
sing =—

<

091N D) OMP DY URIN TN O8N - 6

45 WWW.GOOL..CO.il 915 103271 INT) 2910702 NI 1IN
© >N MM — N ANd




5pP79 val OYT VPANY NP IIX-DPINN D)

mMYNVY

9997 NYNNA PN HY MPINN ANOSN (1
AP IMIND DIP DY ATYVN QNN .TONNIN NYNNA YI M NN DY 1OP )
AANNN DXVOPIN PN D) HY IO PNM NIDDIPNN MPTNN NN D>TTIN
PYPTRN MYNNIND N DY POPN PINDND DX 1AYN
ST TN MIYIANY NN

*ANINDA Y PPN (2
D293 VY L PNIN RNMIN NI NN NPT v, MIPNNA Y NPN

.a YR NINNA PRNY NN NPRN .(MPHRn MPTN) f, MmPTNa

") aT <<y, I NN 1N 11NITA MOND NN TITI NN MPTNN NN
9IND YOND AT NPIY DHD D 2D IO . MPNRNN PINT TNRN NOIND

50 by no»on Aoy (3
w(xt)=Acos(kx—et) : NN NYIAN NP IND1N N2

B m
sec

.V , A=0.4m )0 950 MPNN DHN TN IWND

m
200 MINTPNN NI TION PO 0.2— MPNNA INNIN DY NH»OLN NN
Sec

7MW DD NHNIN NTIN NI DY NNO

oY HY M nIn (4

19m
NI NYIN NAON IONS NN v, = e :TNPNN NYI NONIN
. f =1000Hz : 2P 7TN2 2P 93 IXNN MO ¥ NOYINA
2O YV TNN .IANDY DMININ NPIVN NODIND DN DIPN M)
. f'=1060Hz : N IMNON TTINY 1IMNN

m
.v=1519— : NN D’ 02 DX MVPNNY T
sec

(YPAPY ©N*) NMIYN NODINND MPNN NN VN

1,.'.. Py :?

—_—
_I. R . *
P N g W

46 WWW.GO00L..CO.il 7nNY 103277 W8T 1910902 NI IINSY
© N2) %N — NN ANd




5pP79 val OYT VPANY NP IIX-DPINN D)

4572 NYONM MNN D) HY vy (5
.280Hz 1M7TNA D208 VY NPN PIINN PPN PNIN TNV DTN

m
.3— MPNNA T MPHRN OY PPN P YNY DONNN OTRN
sec

m
.330— : NON 2PN MPNNY INDN
sec

IMNN PPN T RYNDIN PIND YV 7N DNIN DT80 MPTN NN N

, VPN NN DHD P PIRND 912 7PN VIV DTRNIDON .2
YDV 7PN RINY DXD8N MPTN NN

9N 23N OV 1D NNT PPN IIMNN DHN NNXHIYY N L)
1% D) DY MNOYON MPTN ONN) VIV DTRND YWY VTN NN

NOYD MAIVN

max + fmln
A 2
L
v, + a(t —j
U )
Vv
18 (3
348 (4
Ssec
285Hz 2 283Hz.N (5

.2.6Hz NN MOYIN MPTM 283Hz : NN D3N MPTN )

47 WWW.GO00L..CO.il 7nNY 103277 W8T 1910902 NI IINSY
© N2) %N — NN ANd




GOOL

SN0 Hravw2

3 NP a

NNY QU N1Mp - 6 219

01Myn 101N

A8 DIVNN MDY DOXVMPN NNN DY MNTPID NPNINON .1

www.gool.co.il
47

4—



6 P9

GOOL

MNNY 9 NP

:DIVXN N2 D'VIMPN NN 2Y NINTR2IN NPMIRN

29995 019’0

NNY 91 NPIPY PINDD DY IHPVIMPN NNINN

<— (Hz) nn'n

10X WX 20x 10X
](31! :(l:L I(zu ]”I“
|
|
[ NPIP OV 9N
nnYIY : mMHN3 NNY 1)
6000 K
! 23N TN
14500 K NMNVLINNVIY
™\ nmv
N Ny
/l _uxx)x\a
ol —————
0 L"\’L,'J 'I()'m' IR ':(ﬁx)' o '3()}1()' '
oinnn (nm) 2 In—>
NN
NV DN TIN- A, PN
= .10 3m - ]
AT =290-10""m K Wien law

PP NNVINLN - T

YA85Ya Wap
k=138-107%]-K™!

2thc?A~3 PINDS NNOM

PIN9S Y11 IA,T) = She/IRT — ] MY N NP
h=6.626-10"**] s

2V VNP NNIND E,... = hf ORI MINN

DINDD min — NYNNI Won Hv

DIYONI TPNNIN

»

1DINPN 190NN E = nhf 13;"}?;2 Jijr"N

n=1223,.. v NNYY NNd

Y0100 TIVN

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

48




6 P19 NNV 9N NP

G AS e

YNV

VRYN NMN0910Y - Nt (1
DN 6,000K N1N2 NN WNIvn 29 DY N10I9N0VN 2D PN PIN MYNNHNI ININ
.500nm TI¥2 RN NIXRDN NN DY DHN TIRY T

2915 NNNVINY - NNINT (2
2POOVI NVOPI 2A215N VAW NIIPN .YTN 221D NN DON2 DT NPOHL
.90nm S¥ 51 TN XIN NPIPN DY NOWN IWUND
125197 %9 5Y NNVINLN PN

NN YY Av9NnL (3
2) THINA NOY NINRD NV XYW DX TININ 20V NONN DY NNVINNVN NN
460nm S¥

NLVIY NNPLIN HY NPIIN W91 (4
8.1 -10"7Hz :5% M7 Tna nVVIT HCI NNPHIN
ININM 292 NPIVANN NN DY DITINN DYDY MY P2 WI9NN NN 1AWN
NPXDIDIND TPINND I PINDS DY NPOUMPN
200N PIVPON DINDH NAIVN NN

139970 DNONN PINYD AN PN N (5

2mthc?A~3
14, T) = ohc/aKT_|

1IN 0ONNYY A, T = 3P 2D ,1PN PINA VIDW KDD NN * N
X =4.966 : NN Se™ =5—x :NINIVNN
JPINDD V1A NNV PN PIN2WHNYN .2

N7VINNLY NNIPXNANI NNY YNNI NVDAN NPIPN I ININ ** )
AN - 1900 PIN - Y72
MYYo ¥ NV NONDN NPIPN NN AWND D2V : NOITN
.PNON TY DNVINND DX NN TN PN, 93N MININ DI DY MINNVIN

: DO NNY N NIPY PINDS NNON

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



6 P9 MNNY 9 NP

GOOL

IV MIAIVN

O (1
.32,000K (2

.6,300K (3
.5.4.10°J,0.34eU (4
N (5

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



GOOL

SN0 Hravw2

3 NP a

MLPPRIVIAN LPaArN - 7 1A

01Myn 101N

L3 R DY) M Ha0Nn .1

www.gool.co.il
50

4—



7979 MOPINIVION VPN

GUUL

:0"MN1 12PN

VP9

IO HY NIININ
E, =hf
12400 1240
E(elV)= =
(¢¥) A(A) A(nm)

$990PINIVIO VPAN
E,=E +B

tMONY

19990 —"0UPIHNIVIO VPON (1
NNYN NPITPTN IIND YIPI DNIDN MIVPINIVIY NN

VYONY ONNN , £ =8-10“Hz : NYPTNA NN YIPIN NINY Y2
DTINPNN DIIVPON
INDD OV NTIAYN NONPNS NN N
0D 300 DY D TIIND NN XNN NN OPIPHN DY .2
10°099)N DINITVPINN DY NIYIPOPNN MR 7NN NN
OMPIN PN N D
PN T PN DY DOVINN DINIVPONN YD ONND . T

2 2990 — "V PIHNIVIO VPON (2
JP9IN LLNY DNDN MVPINIVIY XRND
MNT MINN 2 DY XNN NN PN ON NT PN MNY T8 9200 .N
.DTIP N2 MINNY DTN
ANV TN D) TN HYA NIN MPNRA wNRNWI DX PIOIND N NN 7100 .2
TMNPND NOYI NONNA VDN NIDN PONI DX PIIND MNYS T )
AN MYP NTAY

51 YNNI AN AND www.gool.co.il



7979 MOPINIVION VPN

G AS e

3 9990 —VPIHNIVIO VPAN (3
:YVPIHNIVIO NN DD 2 IYN¥IA

ININ NIV 0¥, 4, =500 :D) TIINI IIND ININ XN NNIYRIN DY

.4, =550 :9) TN INA

I A 7095 DN 2 DY PIAINT MINNIN
B 1931 22NN TN DI DINNND DIIMNINDND NN N
ONNN DY NTIAYN NMONPN NN XN .2
OO PNT MVIPN MININND NN N8N )

v .B 179182 00591 DMINIVPONRN DV

AP9IN NORYN D0 TIV NN XD T

NN DY NIRND NPNR DX VYN PINT OX,B PPN NN TN IND .

~44 2

J

4 9591 — Y0PINIVIO VPON (4
: IN2N N9V MM 1916-1 120 HY NDNIN NMINKIN

£ (10 Hz) E, (eV)
11.84 2.57
9.60 1.67
8.22 1.09
7.41 0.73
6.91 0.55

NPTNI MYND VPPN PINNN SV 973 LVLIV . N
DN QNN NN 2

PYayap i1
JONNN DY NTIAYN IONPNI NN .11

0NN YW Q0N MPTN NN i
SNINRD DTITHN NININ NN II00 )

59990 —2VPIHNIVID VPAN (5
NI DY 90121) 620 DV OUNIIOMN D) TN NPRN VXN 60 NPOONY NINN
DTINPNN DINIVPIN IPIY NRNIY WIT IOPINIVI
% 19 OV TTIA POV NN NN N
DMIVIANN 1% DN ,XNJ TINNY TOVNIIINN NIRPY DNN NN .2
NND DYNNY DMNVITNN 2% ,XND DWW NINNND DIVINY
IMTNND DWNN DMIIPYIN DINIVPIRNN 5%-) OINIVPIN DIPW
INDD OV 7PNIN ORI L)

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



7 P19 YIOPINIVION VPN

GOOL

NIV MAIIVNH
NO T V=537-1002 0.82eV .2 33leV .N (1
SecC
QIO IR (2
0.87V .7 1.4:107°7 B=1.38eV .2 A=A, =B.N (3
VIO NIRY D
2.33¢V .1 4.16:107°eVS .1.2 Cled) N (4
95— //
21 /
11 /
1 !
09? 1/
1 B :
g 101l F¢
VIO IR L) 5.6-10"Hz .iii
6mA .) 3.10*A A 2¢V .N (5
YN2) N N AND www.gool.co.il

53



GOOL

SN0 Hravw2

3 NP a

1M1 2V DILRN 27TINT MNIVDN NINNAaNN -DIVXN - 8 P19

01Myn 101N

LY DY) M Ha0Nn .1

www.gool.co.il
53

4—



8 P19 .71 9TI NPNVON MNNONMN -DIVNN

GOOL

:0"MN1 12PN

VP9

: M HINN
h
MeVnly =N o
Epn = |Ef — E

'PONN NON —m,

. TLATON OPTIA/PONND MV — vy,

. M-NOPTIN T,
n=123..00vxPNN000—n
PINDOWMIAP NN = 6.626 - 107 - s
Y223/059)W N0 MOINX - E,

TPONNN MINKY M7 PONN NINXR Ef -V E;

$12%1 DIOVNI 29N MNH9

R*
En = _E (Uoo = O)
2m%k*mge*  m,e*
R = = = 13.6eV
h 8eyh

ANy yap - R”
AP yap—k

1
PN OV NPV NP — & = —

1950 DIVNA PIVPINND YV DIIMNN DINYONRN 501571

1, = ryn?
2

r = 0.5294

" 4m2m, ke?
IPONN OV ©DAN OPTI— Ty

54 YNNI AN AND www.gool.co.il



8 P19 ... 2TIDY TPVON MNNANN -DIVNRN

G AS e

:MONY

P DILN 1999 (1
: 121 TYIOM NN P20 1) P2 YNINN TDISPRIVINIDN
700N PNIVPON 12 SY NPVYP INN TV DNIVPON .N
100N PIVPON 12 5¥ NHINN DY DMNMVIY .2
100N PIVPON 15 5¥ NHINMN DY DNV )
7001 PNIVPON 15 5W NPVYP MINN MDY DNIVPON . T
957 DIVN DY NN MNID NNNNRITI VNN

190 DILN 2 909N (2
DXNIVPON YD NN MNOVN TN M ) TIT 1N DNON MNDMNA
L0 NIVPON 13 DY MOLIP NN INNINY
1% W DY NVIDAN DITVPAD NRI TN N
INND INNINY DIIVPIND NPVIPN NPINNN DY DMIVAND DIIIWN NN .2
772 DYAYN
79012 NMAIN NIV IINYY DNYPN DINIVPONRN DY DPTIANDPWN NN L)

190 DILN 399N (3
NI 91T D) TN DY DMNVIA TIDM NN I3 1) IPN G0N NDNA
093 400-D MY IX JOPY ,TVNI 100-19
1N YV NYOIN DITVPID NN TND N
N YWY NVIYHN DIIVPOD NN TS .2
7912 YOXNINN PNIVPONN DY VPN TPINVNRN NN )

19990 onN 0% (4
: DN0N ) DY MINNRD NN NNNNOT NINM)
PP DN WNINN TDINPRIVINIDN N
6 DV MMHTMN DY DMNVIN N NN
100N NIVPON
DN YN DN WNINN PNPRIVINIDN .2
o b= TOPVYP MINN DY DINTVPON 1IN
100N NIVPON 6 OV
90 INNRD NP NN IRN DN DY NIIPRIVIN YNINM NN L)

Q

E&zv), N

6.5H+—

>y
\
~

W\
NN
G

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



8 P19 ... 2TIDY TPVON MNNANN -DIVNRN

G AS e

259090 O O (5
.180nm < 4 < 700nm :5v Y3 "X NNV NN T KD 1) TIT DX PN
A, =, A1 = 620nm :5) 57X 3 DIDN 12 NYHA DIVPOID DDIAPN

A3 = 248nm, 400nm
% 1) DY TIIIND MINT NNVNRT NN VLIV VN N
MYYNY ININNN 2802 NVIVON DIVPADA PP D1HIVPOD DNP NND .a
TIN DNMINX OININ 129 INNIY VIN 5.5 DY NNNIA DINIVPIR DIINND )
STID NN WTNND NI NT 1
INND TPYNND DPYAINN DIMNIVPINN DI VP MNNN NN DY
12 D72V

MNNI T XY 1) IPIN DNON NI
931 Y9N DINNA P87 DIVPIDA

(o e T T .100nm < A4 < 500nm :5v
hm nm  hmomm am OMP 3 9915 1N HY NY DN DILVPID
.DOYINI ININND TIVN P87 DINMY ,DIWN DT
2IVIND NPIYIRD MTNYNIN MNIN 3 DY IR OWIN NN I IVN N
.TYON NNIY oN*a
: DYNAN DOPYON DY DY A
A < 155nm- n9rP87 NYoa MR MTNIPIAON .1
13 DYON NIMD NWVITH INDND NINIIVN .1
.DI2I¥9D TYIOON NKI NMNNIN NN 1IN .DIVRY 7NN NN NONVRTIVVIVY L)

.13 DIVNA DOVYAN DHN PINN NN VN .7
113 DIOND VIONY PNIVPON DY NOYIOPNN MNP NN .

‘ ‘ 39990 0NN O (6

J

99395 1291 INT OIMVN (7
JION NN + YN NINT OPON DY NMNMWYRIN MININD NMINI 5 NN IVVIY N
YD TN OMN DI AN VIN 50 DY NNNI D1YNN DINIVPIN DIOND .2

10NVYPN DNITVPIND VINY NI IONTY .1

10»YNNN DINITVPIRN NN DI NLYP MINVR NVPN OY .11
1019V DN MININ N ,NY DPON DY NVIZAN DTVPIDA P NVIVA MNP NND
P2 N IRD VNI 62 ) TN DY DMVIA N 1) DY DXVPRND .7

o

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



8 P19 .71 9TI NPNVON MNNONMN -DIVNN

GOOL

IV MIAIVN

QLU0 IRY (1
,NVYAN DVPILI ONP 6 .8 (2

AVvon MmN NS - E, =13eV.1 .2
Ep = 2.8eV «10.2eViunrvon:2 « 1.2
E, =0.91eV «12.09eVovnron:3 < 1.3
E, =0.25eV <« 12.75eVovnrvon:4 < 1.4

7.93-1071%m
2.42-10719] JIVID N .2 N (3
o3 A
. e oot

DOV INY (4
Etevd =5eV,E, =3.1eV,E; = 2eV.x (5

POID AN V99N DIVPADI ONP 6 .2
AE1_>2 = 3.1eV, AE]__)3 = 4—eV, AE1_>4_ = 5€V N (6

Yoy _ .DU
I . o

RTINS .8eV .i1.a

Ay =) A3,y = 248nm, Ay, , = 653nm, Ay, . = 1240nm .7
, 1378nm

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



8 P19 .71 9TI NPNVON MNNONMN -DIVNN

GOOL

A¢,_; =400nm, A5, . = 310nm
1.24-108 2
secC

n=4nmTyNMy.ia EeV) N (7
"7,
= =0y S }::___I_;
kY4

—ELy ‘L’“ b7 g

E, =52eV,E,  =112eV,E,,_, =3.64eV,E; = 1eV.ii

A1 =470nm, A, = 122nm, A; = 24.3nm, :0»570P0 NP 6.)
Ay = 164nm, A; = 25.6nm, A = 30.4nm

VIO XY LT

58

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



