NINNONN QT7 NIXKIN

x = — lhooTn nixin
T g —E '"'_'. .' E
el NINXNIN BY9IY OV 0'9TRYT W' qT0 NN
el =dewee e ¢ ‘722 0.523nna n'wix
=l T ) K NO9TN NI N7 w' \WORD 2
S— s o LD MWK DUANNIM 071 INAYT 000 1IN
_— e | oairan 722 0.5 % naw'
I i "
— —_—
= | e ]
== |
3w

D000 AN 0TIV 2010 OX NN NIKNOID 0200 N ANl 130120 972
.0manmim omaon TNt WORD YAl NN '|I'IJ.-"i| [TV'Y N3'NAS NN 0TTINYN
JIKNoI IX 02%¢ 0Maon "['UIF'I'? |22 0a [N JU7R1IMI0 NIRNOI X NRIMN

Jnina e oo oa xin nana 9% g1a 2w wavt ian ymm anym a

19nx "non n'o 73 IN GOOL Yw mon NN TuaY7 'a

el
el b
.0MIL nwIitwn 1A g
.MIun NR N9 KA AYRNNN
ININD "W Y107 DAY (WD 0N 9102
.............. [IMAAD 10N 9102 .(NaD TINYY X71) Tiny
............................. SN2 TIYA () IR 107 oNaiy
¥ AT, ANNY N0M9 I DK NRWY [na
310 S0 R o e 0'TINY 9900 [IAWN 7Y NN N RN
. —
e —
—
&
| ........ 2Tmw ‘

GOOL anx'71 '®aa any nimim nrnt '

o' T'AYNI 0'OITIVO 07N DY WIN'WT 01931 MINoN I'NY W'y 73% Tvim 9Tn
212 9NN W DnIm'o TRUNY W N TR TN VY7 1N ,0n1e 0'onia



GOOL (ahla}ird)a)

AND DMYAN ONIYLNN YN -

STOMN TINA (MDD PT INIYD IN) DANNN NTYN -
SN9WY TINND NTY N1NY 91D NavN Dy -

9 VYNY VANNN TP9INN TINA Y9N JWLNN -
.PVLL a¥NI)NAYN

.(V12P) PN 72912 HNOYIVIDN -

INYXIVI9N NN NDARND ,YPIPY NN : DPIND

TPNNN2 N TIT O KW PN MNP0 PIn
N9°9)1 91 12N MPINY NPT, A NN NN YN dY

=4/ Zgh NAND INMND DOPYWIAN
20N NN

GOOL DMVR2RT DMININ GOOL NN N1an
D>IPN,MVVYI) TTIAN 1IN NN "1\)|75N"T MN -] 0.53-10"0m : (A2 1VPN) 1IN DIV YT
> Yy Yy 9 M .
DIVPIRYT DYNN DY DI NITY WIR DIANM MY | 4 iy 4-10,, . DYTODINA NN

(02910

NN IDIND TYND ,DIDT W MOPINT 99N -

DYINY NTYN 11D DIV NN DINDTN MWNYN NTYa

DTN NTY

2y2) NN IINNY NNIN) 1NN TINA NPYD NTYD

= EO

Er =—
T' -

WO YHINY NTYN NT,IINN TN Npwn NTvn - Er

NDY) 2NN WONNN INNY NTY - Eo mnn Tna

PO MOPONT DTN - € .(IIND DY DINDTIN
MINDIVA DOPY IINN NDA NONY MTN 90N MIP
IWPM (PONY NIN) VPINRITH OTPNN PN DMV -

:(NVND

E=¢& & (N
PN YW MOPHNTN DTPNN NN & = =8. SSNsz

"2NWNn N12N 2 NN 'mvx:mm nnn

€ -1 DIMVPYN 71 -2 DMV P -2 DNNDN DMLY
my =~ my = 1.67-10"7kg : 1NN 1M1SD NON
me = 9.1-10 1kg : DIVPYND NON
NN VIIN NOHN 2000 9 TIYI MVLP PINRN NON -
0IVINN OMVINDN IV NP ,)DY . PON DN
.DYONN NON NN DYP

qe = —1.6-107%¢ : VPN WON
qp =1.6-10"c  :10°02 TIOM NNY NOIAN WON
AYONIY PR 99 M9NYND MONN YOWIN XI IV
N9195 MPNY 30 7N 91 Y3 HY sonYnn Jwonn
JIVPIRD N PVIN9N ORI Y NdY

VIN WON DY IINN 199 WD MO KXIN YDNPYNN NMON
NIRW) YDNYNN NN NYOWN2

smv? + U = Jmv? + Up :DININ NDY INNIWN
YNNN NO / AINNNA N MV - vp [ v;

YNNN NO / NNNNA WONNIVIN MINRN - Ur / U;

IN) OYNTIPI DNYVN NY Y MININIVID NN
NN NYOYNI YIN SNTIPI WON HYW TPHNINIVID 7PININN

k

U =t - (NN ONTIPI WON S 9nUNn
"mmn DNYLNN NPD NN D) INY 2D VY -
NN DIHNY INY INDWYNN NIDN YSINY DTN
:(IW IWLNN IN) NOIWNN DY TIINIXIVI TPININI

Wiomonms = —AU
DOYNIN NMNINY NTIAY NI WON PINY NYINTD DTAYD
N9N YW NTIAYN DI NI 1ID) YNWNN MO T
N9D) TIONINIVIAN ININN NPVI NI YonwNn
VVw\m s = —Wopunms = AU (0N
N IRONIVION JYON NTNOY NN NIN ININIVIY
TPINRN 7NN NN ND NIDIRY PVNNN TINPND
NDM0N NTIPIL PHNINIVION

GOOL N2 N - "2nwnin Ndn
_kaa,
F = = )P PN
D21 P2 PNINDN NI - T
N-m?
k=910 —= $YDIMIND YNYNN NN NP -

N2XWUM TN DOHYONN PO OX 7PHT M NI NN -
791 Y01 ON

DN IX DPNTIPI DNYLN Y P NN INOV -
STHRNY O KN 27122 WO APRR NN DNYON
M5 NN DXIVNN 12W PRI, T -1H N2 P DY
TWND P72 DONYIN DIYON MY NIY NI INOVN -
MM (AW IN D0 HAYTY) TN DIR¥NI DNIYOLHN
INUN

GOOL "nwnn nTen

= qE » EoYnwn nTwa N8N Wwon Sy 93190 mon
E = ; :2NINN 992 XNTIPY WON ISPY NTYN

NTUN NN DXVNN N2 NP YONNN PRINN NN - T
NI AN NTIPI2 NPYN NTYN : DIXTNINDD NIPY
NN DNYVLNN YD DINPY MITYN DI HY INMVPY DD
TP

I . 2NN NTYN AN THPMDN DINND : DTYONP
MANY OXNN DTN NTYN ONPY PPYN NP NTYN
.OMPN

9NOSIVIAN N2 NTIPID NYMIN INTIPI WOR W MIVIND GOOL NMI2X NNNA DIRA N
1
U=qV V| gy = — = 8.85-2, : 220 SW MVPYNITI 3PN
4k N-m

12NN ONTIPI WLN INPY ININIVIAN NINPND

k
V= —q AYOPAN PRI - T
~rrm LVI 051 110 HN0%30191 HY NPLITHVYN MDD
9P OPON IND KD VON

NTIPI2 ONOXIVIAN NN VN NIN DY : DI NIND
NMINI WO DI APV HRONIVIAN NN 1IN 1N NN
YTY MDNN VIV INM MHPO NIN NN AT
DMYaY Hax AV 2 1m1D10 , 00NNV W9 ¢ NN
NTIPI2 ONONIVID M ONINIVIAN 1D 725 V 2 0) ymon
JDANNN (D¥INIXIVID WIAN) NNN D) NIN

NIN/NTIAY DY NN [eV] VON NIVPIND NN
SNONIVINA PNIVPON DY MY NIND : NONTY ,NTIAYD NN
1eV = 1.6 - 1071%] .05 PNIOPYR 5 VWA NN VIN 5
s AN NTYA (NHNHN IN) DIINRINIVIAN YWD

AV = —F - A% = —|E|IA5C'| cosa
DAN ININIVIY DTN TWND) INDIN MJ DY ININIVIY
U(x) = —2mkox :(MSN Y
M9 DY THPNVLYNN WORN MAN - T

Mo PNInn - x

NAYN DY T NI (TXNN) M12P B2299192 HNIXIVIN
(DAN NI5N2 ND)

: 2NN 993 TN NTI HY INONIVIN

kQ <R 7oM Sv Wwonn 7o - Q
~_JR" NN OPTI—R
TN 1200 PRIBN — T

) =

— T =
T TIN2 HNONIVIdNIY 27 1Y
.(¥12P) PPN NN PR NTON
TIND PO NTI NI N'NTI : RDTI HY ININIVIN
LDAN HNOXIVION P9 R = 00 9T
TN NINA : P20 VINA DYVIN NV HY NN
T9MN DI WOLN) DNV NPNY DNYY DIINIXIVIN
(DYINONIVIAN NN TY MWD THN
Y INONIVIN NN NONA ,NNTID PO NN DPIND
(NPT 193) DOX NNY POMN
NTI2YN) DNV NIIYN HY TIONINIVI I NN NWON
: (MOIYNN N9 DY

. & DY X k Dy MNNDMN 95 NN DIV 1)

NYYPN IN NTIV NN MNTI NPYPY NTI YW NTYD
k

= r—? DONTIPI WON YW NI NIN

D910 PHIBN NIN T .P0NN I JO NN Q IWND -

NTI/NDOPN

('PY YVN 1) PONITIN NI NXIN DTV NP -

MNTI/NOPN TINA NTYN PO NI NPT NP -

JDAN N TN

D9DMN NN DY NTYN

E =2k =<

T T T T WONN MPAN N 0 IWND
- (o= %) MYINI NLY NTNY
l, \L l l NUINY TINND NTYN PP -
WON NIY NYINRNN NXIND)

099w WO MY NN 299D 22PN
DNVIN NV YW NTYN

+c E=0
112190 MY DY DYNOYN
L =4nks  DINY DN P2 4tko NN
NN
—a E =
2k2
E = NN DN HY NTYN

(/1 = %) 9>1N2 TN NPT PORN MY N - 4

2NN PRI NN - T

Y9 NOYP IN NN DY) N2y DY NNOVN NN -
YR IN D0 \INN DYNOIN

TN NTYN PO NIN D0 NPT DD NYOPA -
LDAN NI YN DY/NYPN

(9°93) YoN>TIN NP2 NI DTV PP -

GOOL TNX Y2nwN NTYa NYVn

GOOL NPwLYLLINTN
(DD 919°% 91mIN D) O DIDIN 1N
p= % (N9 YPIN NON) MDY
maay maray
(ke/m’) oo (ke/m?) 0P
1.00 x 10° (4°C)on 2.70 x 10°  DYYPDIIN
1.03 x 103 OIS 7.8 x [P DNTON O
1.05 x 10° NP DT 8.9 x 103 nevIN
1.025 x 103 oon 11.3 x 10° N9y
13.6 x 10° mavd 9.3 x 103 amn
SNNN
0.79 x 103  2%WMDN) 2.3 x 103 N2
(9NN
0.68 x 10° Yo 2.7 x 107 V7))
0.3-0.9 x
o) 10° (PD190) \Y
2.4-2.8 x
> ) Y99
1.29 PNN 10° 12737 75T
0179 ovn M7 o
-YT y9N9
198 »son L7720 oy
(CO) 10
DN YN
0598 100°0)
P=3 Nv)

DOV —A .nOWNY THINDN NON TN - F

1Pa = 1IN /m? :SI2amPn> 290 X0 N9 -
.DMYON Y92 XY DYDY DN -

D190 HON NNT NNON ,NNNHNI ) NI -

JDTY ININD XNON AN NDIT PR ON -

Y OV DT D¥apn 19 -

P = pgh: (0NN M H¥2)911) TINA A PRIV XNON
N9 IWINY |, 7252 HTNNN DY XNOY NN INDVN*
TN %92 N9 NN POINY ¥ VINIIN

:DINVYN MDY HYI B XY

P() = PO == [’ pg dy

:279DINVN XD

P, = 1.013 - 10°Pa = 101.3 kPa = latm

1bar = 10°Pa

P = Py + Pg : (07901mM0XN X\NYY ©DNY2 XN9N) 200> XNY
20N NNY - P I9D1NM0N NNY - Py SOINIDAN NNY - P
TN DINN DT DY HYIIN MNNN XND DN : IPDI NIPY
STV DNING DT DINA NTIPI 992 NNOND
: TN NOIWN

Fin A0
A _ Aout
p Fout - Ain Fin
s .\Ain A
in out Pout
Fp, = :no8 Mo
piVg
QNN N9 - 1 .omn may - p;
GOOL NP nIrMITN

NYNN 1D .NYIAP NXINND NYNN W IN TNAX NTYVN ONX

E
= NI DNINDD ST . PVDYYA

m
TIOM 22PN YO MY NTYN PP NXIRNN PP -
YOV WWON NAY NTYD

MIAPN MW YIN DN : (NPNASY) NPT NN
.MI2OWN P2 NYIaN NOY

ITIDN NY 19IN DI £ (MDIDY) NOVINNANY NPT
DTRONIT MINIPIV MDITWN NP1 D772 IRIPN)
1) NN TN

NOY TIT NIWY DIMNN DY NONN) @y, NON NP0
am
Qm =— = pAv :(P3 NPAA TN
‘D‘nﬁ MPIN -V, 7PN NLVY - 4,090 M - p
TNN NLY TIT 12N DI NM) @y NN NPXAD
4av

Qy = T Av (Y NN
(YN TIIND MNWN ND NPXADN 1N 2802

le = sz
p14,v; = p,A,v, : MPNIN NANNVYN
A, v; = A, U, DRNWNN NI p; = P, DNT XY DI N2Y

DN MPNND TION NNON 2913 NIPY
1991921 INNWN

1 1
PVt pghy+ Py =5 pvi + pgh, + Py

%pvZ +pgh + P = const W

L8 2892) NI NITN.L D112 INNWHNY MININD
(MY PR) TIDN PN .3 .DNTIPN DI .2




1) NNT OIPN DY NNNNY NXIN 22PN NN ININN
(Oypwn Hapn Sy NN D)
95 5y DNYVLNN DIFDY MY NPYN YaPN DY YLD -

.DYapn
1 1 1 5
—=—=—4 = 1202 BWAP NN
C C;, G
NNY DY92PN 9 DY WYOVLNNY KIN NV NN ONRINN
MY

.(Mpwn Yapn Yv yonn o
95 Hv DONNKN DIFDY NV NIPWN Hapn Yy NN -
oYapn

2
U =tqv=1cve =12

IN DIV DYTIN DY DXPIDNN TO XN 2ynn pavh
PADNY MY LIYNN PADN DIPWn TN HY PN
(TONTN NYDIDI) NPHN

GOOL MNP 2N

NN MNPN 1901 DY DI2IYN N DINRNN
D)7 DIVY NNV NDIXY DIDINY DI O .1
NNINNND DINSPY

LDANY NNV NIMND NNDIYA DNNHN DD .2
025597 95 DY MY WK TY DINNN MNND UM
MNNWNI NOIWN HAPN DN MNNWNI PO DIvna
. DTN NN KN 1N NN

2
:92P NIYVY NINDN NYNINY NTIWN
W = QV =20,
YIOPINIT IMIN NDION  : 22PA DIVPINT DXIMN
NN NPT 1991 YAPA NNNNY NTYN AN NPVPN DIPD
22PN

C = £.C, : PN MOPYNIT ININA XINN HAP Y¥ NP
IMIN U895 Y17, PPN IDIN NI N HApm NPN1 -
92N TN 95 Y 5120PN IR AWNY ,0»PON ©9apH
.9"P1n2 IX MV ©YIAP NN DY DPINN 290 1IN
IO P/

Y% pin- vann Nan

GOOL

:73‘7: TIMNNRD ININ GOOL "7nwnn I?lyn:. n'l'?’XJ
P,
n= —out (DN
Pin

Dwnn m>»8y -

D)0 DOVINWN D323372 H¥NN/PNNN PAONN - Py
(N5901 Hv) ypwinn pavnn - Py,
NnTTn M'wan

TN DNIYLNN NN NANY MTIAYN NN DIPDI : 1 77T -
) DAN NN NTIAYN ,NYUNRIN WONN N1AY IWN NN
WONT NIY L (ORIXIVIV INPY NI THN WON GN PN
WONN MY FPYNRIN YOI ININ 2TPY NTIAYN ,IVN
LINDT 1Y, **DMY0NN NV 1IPY NTIAYN YWY
: NN IWONN DNYVLN MYV HY NIPNI

k k k
W = 0+q2i+q3(ﬂ+£)

T12 T13 723

* kK
.N9IYNA ONIYLN N DD HY PINNN NN DI : 2 TIT -
: DMIYOLN MWDV DY NIPNI

k k k
W = CI1CI2+ 6116134_ 9293

Fg =qvxB : 209N MO - XINY PIN
D277 XNV MDD NN AYNY 1N

(DMLPI2 PNVPI NPIN INT) NVIPVIVT TIT -
Fg = qvBsina N 5700, 79592 Py o1 77 -

T 595595 NP .ATYO MPNNN P2 NN NN o IWRD
= (PN

F f 119939 4 DY DNNY 20 DOV -

2 IPON Y NI MO PP -
B M5N IOW WO 1Y) 239N
(Pan o

YANND DY ITON IN TN ND -
OTIP MWYD P1Y) NHORM
DTN

V MDA YN M NN YY1 g PYON : NN DTV NYIN
NYNN WY (MPNNY TINNDN) AR SONN NTYI

R= % NI WM DT, T9IIN

IUND NN NN NYNNN IR MPNND THINND XD V ON
(T DOVNN OPTI,NTY 22200 7P DIYHN

mv sin o

qB

DTUN PN TNND MNTPNNN MPNN NN VoS o
THNN KIN YD) NDARNN THHON : 20NN NN DAY
(nynn>
NN NTYN

GOOL

© (Hx) 9T NN & 970 7MY NP PO
= Hol

DI9DYIN N HY NTY
2Ttr

9ONNN PRINN NIN T IVRD

PPN SV NPYONN OTPN  py = 4w+ 1077 N /A2
: (07120 IN) P> T 593D NTWN IO-

f? Ny B

(14

(nvov) T 1N 20NN NTYN YW NPVITIVON MTNN
B= Hol

:R 91793 nyav Yy 19903 1Y

NSNS <A
:XIND N1 W OUNN NTYN

GOOL
: (DI TN)IVPIMNN
—@—— 12 29579 MV YVNIMIRN NN 2N -
D DX YT N8N

DN MIVP TIRD NPNY NN TONIIIND TN -
9952 MYITINN XYY NINOYNOIDR TONIMNN . TID
£(ODN TIVNPVLIN

STYTRD NN ININ D7D 93PN HVNVLONN NX 72N -
YNIN 935 N9V NPNY NN YVNVINN MTINN -
(T35 ONY2 TIND NOVTH)

TIND MTHINN DY I0NVLIN KIN IINITIN JVNPVIN -
JPIDPN NYTHND IN NDIT TIND

NT PR OIMTINIY DN T : 10NV

: DI THI TVNPMNTIT VIV -

£°2¥2) NI TN Iya (T30) TNHY H>aPN1a 92N
5y JOPMNLIN NYTINNN DY NYIVNN IR POLPNY

: avnn

Rg
I=1I;(1+=2%
G<+R)

S
MTINN - Rg .2ommna onn - I; Dwnaonn -1

TN MTIND - Rg . 70mmMmoin
:NNN TN TVMINID VIDIY-

NV
nNKN
Batapkl

g

R R¢
I;(Rs +

Rg)

S5¥ NYNN NN NTTHN NY ,DIPHRNN TNN DO -
0NN TITAY D1V 9RO PNRn 09N

s : OO IV

R, =1 N NOOW

ST OV IYTINN
NN DNYN

TN MTNNNN
DNV TY MNWNHN
DANNN TOVNMMDHI
SINY

Ry

GOOL

T12 T13 T23
GOOL nmTaann NN DAt
AT DTN NINYY IWYOLNN NN RN DN
A
I= A—Z : YSION IN YIAP DI DIWN

YNN P 299 ¥aP) DN PP YaN 1P NN 1
.D»3PNN DMIYLVHN

14=1C/Isec 79nKX DN DI HY NPVLITHVON MTNM -
.92 NNNN NLWYN NN YW Wonn To 1(t) v 9N -
9N 9NN ON .DWY MY G0N MW q(t) Hv 9Ma -

q®) =14t + q, DWW 1
I =n,Aq.vy :N9XND MPAN

N2 NTINYD DINMVPINN 190N - N,
AOPOHNND WON - g, PON OV TN NLVY - A
PONN HY NYNINND MPNN) NPNDN PN - Vg
(75m3
SV NYaVNN N2Y MPNNN NN I9RYNND MIND MDA
,OTY) INN DIPNY NYIN YN TN DIPNI NPY
.01 YW NPYTIN IRXIND NN PYTN NAY MPINN
N2YTY NN NN MPNN NN IDRYNN MIND MPIN
.N9NDN MPNNN NN
NYNNY DIV MO PHNYN LIYNI NTIAY YNIN NNHD NPH
20V ©2PLN G0N IR NPNN .(DINDNYVLNN HY
V =IR : DN PN
M MTINN - R om0 -1 omvynnn -V
.DYOIND N NN NITHIZY MTNNNNY PO : 1)

1
: 1N N3N MTNNDD MYN

(T2 DV DIYLRNVY TITN) THN TIXN -
LD NPT THINDA TR NVY ,THN NVY - A
ADIND NDA TNV ANDN ,TPINO MTINN - p

.MIND2VA NNNN NNVINV
:DINVN TH OV MTINDND

l x
/VVV V V' (Mnwnn)
TNIXR NTAY MTINN - T
VN DNIN YV MTN*A (V1P T1T72)
e =V + Ir : pYROTN XY NYDIDI DIPTN NN N/ND
.N90N SV YONDIOPNN NNNN DN - €

oo -1 . s mmnn -r .opT N -V

(R7) D2pWn MTNNNN DY OXPTNH NNND NIV NNDI

ERT
=—= : DN NI
RT+T'

GOOL22yna 02’212 PadM NMNIX nhay

R:Zp

X

Rx)=p-—=1rx
(x) P

THN TN NI X IWND

Vo»pm

Y0 MND 21950 YNWN 2357 NIN YIAp
NI 2 NNNN PV HAPN DY WYONN P2 DN KN NDP
NS0

C= % :(9122pN NITHIN) HAP YV NDIDIAN NNOWN
.DPYNN MY Pannnn -V .59 v 5dpn - C
221NN MY Sy Wwonn - Q

1:Coulomb
1-Farad = 0“70(;?1 : Farad yn 91250 ™ -
29993 HAPYHONTI YR ,NIMY Y : DNV DYIAP IND
(MM5 Yap) NIMY »v DY DMAPA PIDY 51T

£A

C= OT :INY 9ap YW PN

Mdn yapnmn-d .mdbonow - A
N)_PIVNININ N3N P NIN 51PN 21PN NNON
(POY HANY NNNAINR HIAPN HY WO NON P> KD DY
(20N NN DNWN DX NIN) 2HYN2 Y1AP THN NI 199
-l l-- :23¥03 HapD D

IUND : 2I¥N3 PNI N ININN HAPN 29 IAT IIYY INND
Y PYIN PO MND D NANN XN NPHY Hap 0NN
MY D3P NNNN IYRD POD PHNINN .NPYV XIP)
DI DD XY 925 713 Y212, 1DY HY9NN NNND TIvM
23902 PN D HHNN HApM DaApN 71T

:92pN3 DYIAP NN

Cr=C, +C,

V nnn nNn 2 9YY q Won DY nySannw nmayn
W=qV =0 (NN
ST2 93Y DINN DY Q IWUNRD

: YNINN IN AP PADN

At 230 NN Nysannw nmavn — W

1W=1J/1sec : ORM N PAON DY NPVLITIVON MM -
2939 PADNY D) NNV PADNY NIV NNDI

P=1V=IR=V?/R
DININKRN DIV MDNYN 2957 D35 NO) NYRIN PNV
STNY P 010 (R oy)

GOOL ?ayna o™ an

_ + NN TN M INONIVIdN 13 TN
15 D93 DI 1Y TN

—<—\/\/\/\i@ £ 202 DT NN
DN IWRD DY NV NN -

DNt 013
Rr =R, +R, + R, + -
DXNNNN DIDDY NNV 'J1P\’)ﬂ TN 5y NN -
Ve=Vi+ Vo + Vs +
: 5’371 N2 027X NN
NN OXT)A NNNN IYND NYYI 7V NN -

1 l+l+
Rr R, R,

D971 DIIY MY NPYN THL DN -
Ir=L+L+L+-



PONN HY DIOIN OPTI — T
DDOPNPTI VPN DY NYT

DM M- f O TN -A1
siny _ mp _ vy

N =Nge™ w =—=—-AN
St ann OvymNon - N
.t = 02 axn Y1 1900 - Ny

dN
STOPRYTIN INNN SY MPINAN 28p - —

NYYTYIp - 4
$DOVPNRVYTI NPN HY (MPISNDN AP D) MY
R = AN
in2
T2 =7

: DONN NINNN IR

Sinb, —m 7 :0AVN PIN
NOWNY TIRY NITMN /NYNAN YIPN P2 NP — 6
N Y5 5Y NPavN OTPN —n
SIIN 952 95 PN — v

{=n=

2 DNV PSPV AN TOW D)

(1 /70PN) MPN MTIPI 190N —n AN TIR— £
(M) MNPN NWN MIIRNNL DPYNI DIOPN MNP

. Xn y!
sinf, =—=n-
Ly d
7N DMOPNT 'PIY WINN NN HY NHVON TN — 6,

LDXNINT NYINY THINNDD PNPOY DN

. M ATON DIOPNN MIN YNNN P2 PPN — X,
79700 DIYOPNY OININN JY 199N P2 PNIn — Ly,
DN TIN-A .0MOPHNIPITO—n

.0 PAPNIN —d

: YON-NY MNPN MIWN MIIRNNA DIIIN MNP

. X, 1\ 4
sin@, = L, - (n Z)d
7 DWIPAN PIY YHIAN NND DY VDN M — 6,
.DOXIND NYNY THNNDND NI DN

. M ATON DIPNN MM YNNN P2 PRIn — X,

. M ATON DI DININD DV 1501 P2 pRInn — Ly,
oI PAPNIMIN—d N TIR-1

A

SYNND-INY

ax _ 2

DIN WNON
L d -

.DXNINDNA TONY PIND PNV — L NN 092N - AX

DWINN PAPN M —d N TINR-A
: NOPY IV MIINNNA DIOPH NP

. A
sin 6, =nz=nN-/1
. M ATON DMPOPNS MMN — O,

MDD NIP—N 0TI DN MY Pa pnInn —d

, X, 1
sin 6, =L—”=n;

n

PN’ HTO2 NPYI NN ONP

. MATON DMIYNO PN — 6,

DIPOPNN T 1 ATON DI1PHN 130 PR — X,
. TLTON DIPNS NINN P2 PRI — L, 230N
NMND A —w

I a
I—“ = 10(10) 1 YNV QDY DN 9P Y9 YW NNy
0
YW 0 - [ DDNT a HY PN NNy 8o I, IWRD
DTN YV
DYYINT NIV HY NINNIYA 1’2 DN NN DI DIV 1) -
I a=p’
I—“: 10( 10) L) a o
b
E=1-S-t 191D 93 YV I IND

S¥TANNIYN -1 9PN 9 5w N99En YR - E
YN YN I TANN NLY - S
SJANN NVWI YND NPNY YN Twn - t

GOOL NPWaIN? N1An

S9MININ AN -
NANN N
R4vAbYalp)

NN PYNY NN -
YVNAN NTYN
9PN 7
NITITID THIND)
IWUND (VPIPY)
X717 57712
1590 NN P
D"apnn
DNDIN DD YV DTV

19 NV PNNX NTYN DPHoN TIna

20N TN - L 59100 099 190n - N
SV TN NPHYY DINDYN 790N DY PTHINY 1) -

am
plablal
a9y
N"NTa

NI
B=Ho
L

N

n= Z 2biv]
DN PP NIWIASNRD YN 3NN 99595 )15 -
TUN PP HTHRNM

%

. ” Iﬁaa%@ aa

LDAND TV DNYNNYD 1N PON 2111 909 N\inn -
GOOL 1vann nTYn qwnn -1ank pin
ZB”l.ALL- = Uolin 190NN PIN

297 5Y MV 29N TNNT 010 NI - 2By AL

DIPNA TIAY) 7972 OVIINN NTYN HY H1YONY D aPNN
DOYOP TINRY PHX M HAPNN 2570 DN DIVNID
TINA NTYN IR 91935 VIV 7PN 1IWINN DIDDNPNN
.DWLPN

59092 MDD NVYN TIT 1YY DN T - [,
199K PIN Y DMIPPN
N2 .(NYI1VNION PN NI DI DY) XNOINX Y/2N .1

2By,AL; = B - 2@r -1 1 DVT12 5109 NN NS
Y1257 NN NINDID TN (P2HYN DI DY) POV90D .2
IBy,AL; =B -l 1y>85y

-1 1y Hya 11207 NN NIRDIY AN YNDIN WD L3
ZB"iALl- =B-21l

GOOL D"2'n M Par DOt kv 2N 2y ma

NYNN L 7982 108 1WA AW2 930 DY San mdn ST
F = BlLsina N [on
LD I NTYUN P TN NN - A

NI PINA 19D P> T HHI 95 K¥NY v NN P NN

onn (dl -n PP IN) DI PP TWRD T WO Yy
PINN NN

F _ uhl
= ond’ DY22pN DYYN NY P THINR DTN MDD

09NN Pa pnnn —d
DN NTI N1 ININD DN OX NWND NI -
D190 DO

GOOL nXAYM »TIRa PN

n,sinf; =n, sin0, 1230 PN
NPMIN N G =Y THNN DY NV MNDTPN DN 1 IWND
NOLYNY TIRD PAD NIIMNP/NYNY JIPN P2

—+-== :MVIYN NN
u v f

SVIYNN MRTN PR — v .IWTYNN O8N PRI —u
TN TPM — f

_ Hi _ vl
=—=— (NP NN
Ho |ul
.08yN NN — Hp .70 nan — H;
1
C= : :NYIYN NNNIY

N2 2Tin MY MNNann - DIk

h
MUty =N ; Epp = |Es —E|  :1amammn
. M ATON DYTIAPONRN MPNN — U, PIONRD NON — M,
n=123..050IPN"0oNn -1 . n-NOPTIN-1;,
PINSO AP NN h = 6,626 - 1073 - 5
Y22)/0793¢ NOW MXNN — Eppy
-TONNN NN MY POND NNRD Ef -V E;
R
En = _; (Uoo = 0)
« _ 2m*k*mee*  mee*
R* = 2 = e = 13.6eV

e vap-k=9-10°

$)2°0 DIVNI MINNX NI

:02ATIAINIP

N-m?
2

C
1
PN HY NPDLNIMN WIAP — &) = s
$197 DIVNI NIVPIND IV DINND BINTDNN YDPT
hZ
" 4n?m ke?

m=nn?;n =0.529A

e =BLvsina $ 20200 NTYA N VI TSN DN
N -1 19W TINRD L, 0mn mynmn Non v AwNd
TW9 MR P 1IN

WOR HY 9NAN YVININ MM HW NPT NIN HBIYRIN PP
0N TIN2 AN

d¢p
8= T

d)B ZZBJ_ASZBJ_S
.NLYN Y51 PNN B DN 1123 IWN YPNYN
2302 NNN PN I HNINND NPNRON
NINY NRIN DT NN P PIND MYNNDNI N¥N) 9772
YD PN 295 KNP NYON
LUV MPYY TINA TN DN : XY PN

:DTINDS PN

[ 10PN IT) QOWN DN ]

/ T~

[ QOYN X DTN NN ] [ QO NX POPNY NX) ]

}

IMNI 200NN NTY NEN
O»PN NTYN 2¥ NN

} |

[ TIN NXNY DI PP N NS ]

1102 20330 NTY NN
0PN NTY2 TIoN

P T 5992 22 0NN NTYN

P=F-v-cosa :Dy1nN1 oY 990 M1 Y paon
NN NN P TN @-) YN M1 NN U IWUND
GOOL D22 NMDAXNM D2

v =Af £ 9 MPIN



	הידרוסטטיקה     GOOL
	הידרודינמיקה    GOOL
	מבנה החומר   GOOL
	הכוח החשמלי - חוק קולון   GOOL
	השדה החשמלי    GOOL
	חוק גאוס ברמה איכותית   GOOL
	תנועה בשדה חשמלי אחיד  GOOL
	מוליכים    GOOL
	חומרים דיאלקטרים  GOOL
	מתח פוטנציאל ואנרגיה של הכוח החשמלי
	זרם מתח והתנגדות  GOOL
	עבודה אנרגיה והספק ברכיבים במעגלGOOL
	חיבור נגדים במעגל  GOOL
	חוקי קירכהוף   GOOL
	נצילות במעגל החשמלי  GOOL
	מכשירי מדידה   GOOL
	קבלים    GOOL
	הכוח המגנטי -חוק לורנץ  GOOL
	השדה המגנטי   GOOL
	חוק אמפר – המשך השדה המגנטי GOOL
	כוח על תיל נושא זרם ובין שני תילים  GOOL
	חוק פארדיי והשראות  GOOL
	גלים והתאבכות גלים  GOOL
	מבוא לאופטיקה   GOOL
	האטום - התפתחות היסטורית ומודל בוהר

