e G55 510, (Los Kk Tl el zidm‘m;a;_%/,/,’J{Juu,;éﬁgfu}:‘ /
il IV ged S Al L Wt R e L 5K
?,T_ggd/’tfuw’ut;,w ,gwu,uu‘f e Trs & uﬁ‘i))wit}duuw&; Ui
S TP b L PSUP S ST e Lyt = S E i 2 g
SN L U FCo Ao MNE et o P _(17.1 BB Em Bl U

ol el Sl 1 17.1 f
ST Pl PG E ol Tl Uy S En 2 S Sl
uuiw?‘&uf&w‘}z%&wgui@/u'f;m Db 15 U FEIUETEUI KL L
- (Planets) G/EJUZ‘L/U'?}%(W' = o d/:,u}é;/j;!uj//@cc}%/):“fglz el
EmLnlie ar Tl el —e AU TS oGt Ut U



0% K,C.l:pg/;’: ’QU%L ;tw‘]z}:.’l‘?b’v‘%u}Dﬁ
,C.l:a:,i//;,vfiu’!_‘at’M(fullmoon day)
£ o] Pk - bl b b 7L Eo e L
2:”’./ (new moon day)?oh’/u) Ji-< L"Tuﬁ’}j
ET Ao Lt 26 Ut e Tyt
LJ’-UZTJ(Crescent moon) l.lgdll"’r_i‘a
Az Kl isi ) Pk Ul bty fok o o e 42
_Lat‘w:c.k:p!/{fuﬁﬁ
UELE 2 g L g TE AL
e JM(phases of the moon) (,E.‘?/“'Ad/).lg

(172 F)

M},JD{LU) 29 % K.fd'{ol.g/uc J{ol.ug
_‘Ltlgwlvgﬁ;u’lufuﬁzﬁ:gc;@;&-‘at‘n

/’: 6651,47% b SR UVT_‘L ,C..lg
-t 2:"_( (Celestial objects) rVJU@ [( L
e T Lt &

17.1 r(é’
o i P s bse UG
QKL I-F Sl e (full moon)J§
Csf e 6ol 2t G 6al ot U2
SE IS s gE I S U
T (AT L T
u;u‘fd“!l[?‘a [}T&j;lmuﬁdﬁg}/ﬂgg
SE2S AT E I Py
e T b S Ll nTilegTs

e S Nl 1 17.2 F




Sxudstsd B
?‘LCJ../

S ud S S LS S 2,
GIs S b _TUE 16 et G

17.2 rKJf

(B e p iy S sy S S 1178 P

ot e §3 S Aoai il Tt Sues
Goesls &;L(U//fm_’jﬁ_%g
et e S o Ll i
3 & S Urale sl st oo L
_%kd@d)}i&ﬂ

LTl w5l
ol MJ#«TJ%-ébﬂfz‘ Kd_Is
Floir e G 0Lz b &
17,5 o Pl g et
ey

agey i NGl S
_;éc/i/,y{yﬂ

bl AL k)
DSl B2 [ Pk e
17.4 J{‘“fl,;e-“é(:ﬁuﬁ UrP Ssle TS
- b

L TGt en 5 5 Lot
d/"ﬂ//? u;}”}‘w‘:;&: 4_/’!:/’/%///{{”/
Lomdoiwird i Sl e N1 2 o
A= LG T e

(u’?t&jﬂ'{./l}'ﬁ



|
.
£ ]
-
|
]
-}
—
S T—
i
o
.
]
e}
]
]
<l
]
l
l—

tes adlaze )l Sl Gilises e s ) S S 2 17,5

WL s meh L e st TS L GG e it By 2 e U
u’;u?ungéojmK.:,Lls»&ﬁéui‘mwg:@m et SO AL s r S
swli Wil ey e b SBElB Uil et/ UES RIS brdniy

?Zu:“guﬁ,ﬂg/ziuw’_;l’“ié’g/ S E S §10,2L i A-(17.3
i i e Jiml ol il s -‘aﬁgjﬁ&ug’ 5l tre o
Sle sy e bt 3ol g, oh Ut & AL i tia b0 S il SE )
15323 Cous Uiy LT}'/}. i L b s -(17.6 f')‘L&/Lj’}’K@/}’m’V

B T T IR 71

wkcdﬁzﬂf‘abLgﬂ
Ly fo e odL
?‘Gé:t.f(-u?




= Le)-(17.7 Jﬁ)ugjl{g?inmLuuwj

S ésla gt eI A
4!

gc'&;/?;tggi&w;/,t‘ugs/?%;tg

JJI)TJ(:Z)/Z,&Q(Z"U/
Sk

34;1,74;%2.(@: 13 |
S AL L s’
?%"écfb/’c/?':ﬂf(ﬁtfg

Sl T
(Neil 121 T K Sl § 15 1969 317 21
c)l-éjrj'%.l/?l.lf%c;qé_mstrong)

—< 1z & b(Edwin Aldrin) ¢/ 4kl¢s kel

17.3 ,'de

iz JEn LB Lot
- lxl; 4)}&0?!;Jlo}f#¢ )

2K TSZE LU Krn |
(ks d/_;u’_w» K_;TL“,Cc‘-/J}Jm
Pl T LSS rgise
e AP i
I NON RIS BT EIIIR
ety

ug.‘aiﬂuglgééc«/”’l/‘ﬁ/}lfj
u;af]?ei/(}{x LgL(astronauts) il
45JJ'-+%1}'ZH¢U@U S S
S Ul - o Z 3y o FTL 7L il

(J&EWM!@/U’)



Uy uﬁé’vgﬂﬁjd/uyl?ﬁ
g;::,é;/uw/?ug“ugj
?ugLn+/mﬁ/&L§,uﬁ

S Unbip bl U
u:_Lgmﬁdu{[u;/V
L TEud St

snr S L e - UE e T 5P
LT e s S5 St
ol FA U Tl Unsl L Ul LA
e T St o T a5
e 3TES st el ot
ISP e G e S L g T
SOl pCaaon LT n S
—e b s AP fﬁd‘c&( et ¥
Ll S Srp Jh—d//a« J/{"‘L/U’/
e Tegr L TE L

17.4 (KJ‘;

(4 S At upnl e fen
sy gl S Uy
J@,Jw@ﬂ%u’t‘f?wél’}féﬂéf

?ug"&f;é.n&/&/fuiw

Priaie gfudn st e Tl /T
ﬁ;af;*f.-qﬁ;/%?guﬁungLT
Pyve Lﬁ/y/_éwtﬁuﬁ Kb TUs el § 24
S oo LI KUt ST S 22 UL
PRy S I VLIS -
}JU):.(I”/. l':luﬁéj.l.’a'»di Usie 93y sl
e b7

Zod LTSy Dode prod T
Z6L 4100 L_;Tﬁug%&j.{;yl_j
U 6L B S oy
gL TERSGUE S e

ug,yu“ﬁ)}ff 150,000,000 L Pee 5T
-94&5&(%}@’3/15 Lj{'}gjg’

(Alpha St W1 - (7 Low st £ G
40,000,000,000,000& ¢ -<— Centauri)
QT B T e el 2k
Ul e ST e S oY

S e bt K LU MG 2
Ll (}’%/:/ - &/ (Light yean) JL §.7
Je fGu S o b e Ut U
S (P At-a £ 344 300,000
AT A RS P - R A A O3 P
e s a3l

.

)

(246



= I Qo t SRS S A
Ao e § & S =sn Lz e
- GT/’L}/

Ll ST e 3 e
O Pt S I L TE
e A

VA AN

BT ot 5158 U5 oS o 0,6 3 £ 17.9 u{uﬁ_f/@,,‘ém(/&u{
FGS 60 b Bty Lot SN S

. » et S LSBT HEGS
e LSl e Bt b e ’ 4

S eine sk § Lgl.,guL“Ja:fﬁ:.";’/; UL e e

(1710 PNTEnt /ey e Cifher 7 Pz ssbta it
?9UQC)L/,-V/J

17.5 m}’
L L G F a2 §E
AT S8kl e tee 1015
L/LJ:".@;/WU»&_;%{(@L
-(17.9 J’“){:;%guf@ﬁq/ sol
VYL WV PPy gt Al
o S P L AW sl KUt T L 4
S0P S e S S ) w:,,:}. 17.10 ?6451,utﬁ/t,"/d%7u.?’}jmb/g'/fz‘¢

247 J:lr Bl L~




@ L (0 (52)e 1 (b) fiee (@
&JJRKQJ)W@.?SWQ@T@}C(Q\) :17.11 y

GE S e VS L

J,./— 44“_ (4 t'/ LL}&:/L’ L] 2 . ’ 7 ~
fa-uf Lre Uil ey e S e T
B Sl F o b JEM L Fey N7 o

e 2 é" ‘a:"@/d/u .J}’“{fG/ -@&‘Zn.mﬁui%ifuﬁ.wé_nz.u
_(17.12 P)Ur s o Sl sl s 2 5 L.

( &)U: e JU"'AGJ &ﬁ’KU:JU’?«J//LUUL"Li:f&t&'JG

- P Uv:( (constellation)
% %
b

L L e unb- Ut L Uty
Ser 27K (constellations) e 2 K Usl-
,é..'&u.f?m;u?uﬁilﬁ»éw /:gulu:ﬁ
Ser Bl Usde A Ten Ll =T
Log ITL Loy &€ e dLTesi
sloe t‘wg&f/ggu;/b«fﬂgéﬂ‘aduﬁ

—"-...\‘

3 ?ngngub,(LluﬁuVT;ﬁaﬁau

e o (Ursa Major)/."/'-g) ﬁi:.ul
C}/"uf U??‘%Té < L U &f/’?/f
_(17.11 @ S E St

L}

LS Jlorzal o S gy G oo Sl e 1 17,12 ‘P

arer Yy Sl

J:{Lf 248



J}AZ/)JU)/U//QDJU/:/I?&;-? 17.6 r(&'f

il A ST asler EUFE s
LU T e dTEE w3 P
?+3W&A?quﬁ
— GUl AP Jyﬁfiq@u«g
SAt T A SE U S T

s I: -‘Lt"'}j'}’[t'/wd/l’tfuf/ué
)0 Ny -

T~

(if//l)/?/lg;ﬂfbabi.ui’
u.ﬁ’l?»(;/t'?ﬁcud/
gpES

b;J“M(’LbKé)UVJGj :17.13 ‘ﬁ

17.8 r(&’f
/Jléj}é.‘ifZ—S = < Uxfj
s K L”J,,L‘//z_g_g 442 3-4 K7

17.7 m}’

£.9.00 [ Fein L guu:L/(r/me
uVT.n,;,C.L:pui’uVT./z Sl U
ST s S o A e
g/iﬁ//l_ugiLuu”fJuy/,z?_u
S e sl 4’@:@51@/»4’1
—e LW UA17.18 B e KA
oy by LT er S UL §sd

(U Ul B 1S ol S plnys S0 p)lne

SEMNE 03\ gt 2 (5 g o S L1 15
phl Kz_/t'?ﬁj“/;i:_ﬁ;ut‘gﬁd_c‘;

éU@&J\kigéijﬁﬁwM} 1 17.14 f

249 sl




\J;(}l&ﬂ(ml{‘f}\nﬁ :17.15 (ﬁ

Lnuf?iﬂ;;t‘/ 5-10 S AUl 2 u/ Py
u';iﬂ-(17.16 Jﬁ)ugz_m_mw:‘utw,ﬁ,

1716 F

Je17.14 J%Jv K falze e oS
_;écu%f&u?

}"L/_JU}’ KLAI’JQA? d{o@:‘bﬂ

LT
d;ﬁ//’-t"’dﬁco/_ﬂd}%/ t‘u—-«b;pj/ “é <
LT e A L S35 Fe A

i s s L(orion) i (55 o] s
-t im&dﬁdjkﬁ&bdﬁt/(fﬂ&‘&
fuﬁu'-+bnut¢fﬂ’uwlﬁ”£uvﬁﬁguu
_(17.11 @ Pt s E ST el
d/@azu’&&wdfiu”-%fitf{d/@/dﬂ'
e sty L ot & S 6S Bely & S
2R

(Sirius) U s/ E ml e or U2 T
“iA:L/uélﬁ“/J//V-cé'_ Q)ék@gu{;’ii ¢/l
LKL d_ s ae sk Qs ol
WE ST ot eGP L B
2(17.15 B A Kbl At

2 e TR AU A SSE ST
U bttt L (Cassiopeia)y,,rf
Tm (W J/Ldzﬁ,-;.b%uiguja;}
-[17.11() J{/]c.t‘!’//'wﬁﬁ

250



(Neptune) U}ff'

(Mercury) ylbs g ;

rth)ss

(Uranus) JJ 129

(& o Gl S Slay) (pmapllai 1 17.17 K

Z/{<(Earth)uﬁ/:(Venus)o/ﬂ(Mercury) /uﬂl?ﬂ;..«f;d/ﬁ&/f’ziu»b’/cujﬁq/.
le/g:(Saturn)Jg)f(Jupiter)d}%(Mars) -U?LM(JU‘

-(Neptune)dﬁ;}!(Uranus) c_(w 2_/0:@’ J&fﬂ’cﬁu:/t‘/u/}g/t‘/u
_Lmuﬂfwf‘}wu: 17.17 B AT U b

S S BIL S ELn Skt

- is b (}} <(planets) UL~ (Uz‘],: - 2_/
?4‘_ ‘,,Lv;;,ﬂx( (meteors)dbf’ﬁm(asteroids)rL/'lgc(comets)

2B & L LIS P F 2006 o UL’”’Lﬂ’%'U“"Z”’”‘%’J‘Q fw”:"‘;4
_b?éls/?.lﬂléugk;q:,@r ‘uj"‘L/L/JB)’(Zw/(LZL:L,?)JJ‘JJJ/

(International o'¢ QLB SI9W ot 42006 &S K@mu’fdﬁifug LTS e

g...,g{/’@d/u.l,« & Astronomical Union-IAU) MUFL J"'“"U.l:""‘..(:""[' Jgd/ulfrw:’“['

A 'wuﬁ“/JLD/PJQ’JWLJ?gCW c@zr‘_uj’d"—/(dbb K@/%}?uj‘;/ymav

_‘Luﬁg/ygd?lﬁf ks e Z// J! _._,“;/“ Jul = ;l‘;‘l Z: dols

\25L (Uyﬁtﬁul;/t’q




17.9 m}“

o~ ut,gé Ma’lxi U é't/.lg |
I A3.8 L2025 1.8 L1 b
~(17.18 Pt i pAL B

IFaRS )y /?}’}uféawugf%,l
QWL T Sy bl T
-t = S di?’b’ d/ 6’ ) PIsl e Jep Plers s

dfui‘,u%r%mfécuﬁy%t
P gL i 6 o S e 2 S
i tfe o Ll (17.18

#
o

= &
w.ad‘;un;w»uj)\md\d\éjtw :17.18 f

LA A AL S T
25l (17.19 fﬁ)§.bfﬁ/f4/f
(period /s KU1 Ut LS 1
<t of rotation)
Kz ZnSe b dsleelunld
il Kﬁu@g/»u’}ﬁu@guwi_/&w

- l?’Uv/ (satellite)o/.l.:«(}:.)' Ku’iuba t’/

@L)Vut;/g Z UKA@{L Lf.z/rUzJ T
g/

.{)70:&); —r (7;?% 2,0~ LI (Sun) sy
_‘gp//@/l}&%u:l:ul/uﬁ/!ﬁfd’zJ'J/,:-‘L
(Vo380 e Lryss Kétliﬂ?@}%@ﬁj

e DT G Lk

Sl Jg Ut 2150 S Usit- (Plantes) -
}’/L}%/d/ @mduLg/?,vz?_u/,_Jnufﬁ/@ u
ISl STt S Sat
s S

T e 6 S5 sl sl
S S e AT gt IS
e Gudnd ok st St

/i KCurmy J>‘L vz Like_L
b8 ol —a bl (orbit) ey o
bk e e Wb gt LS
Kol Crea g (period of revolution)

e bt SIS e s AL AL 22 2o

-

&K S Ut Bl U Y
S TL T s

.

. v



e S bUIe ode i Uninhy
el AL BT s fn L9l BT &t
Uz et TP e U ol e F sy O
ST s A D o SUBEL U

e U3 B

iy -l $3y e k7 S (Venus)s )
—e sl e e Tl
Lo _BTEA T3 e bl P
GI TGP L LT sf S e b T
St Ea b LT I (e b T
ISl ot e T S
i Fet e SRl il ki
S e G kg e I Silbe B ASS
JJ/&”C’—?/;’/?/}{Z?_‘U:jf&:«}.‘LL“/LjJ)/J/
e QB
17.10 (KJ”‘
SuelosE e s P
S S 2
e -t 2 TG

@U;fbﬁﬂjwa‘ckéﬁojw :17.19 g}é

AN .
AN Ui e $SPE Tt
?‘Lu/?& AUy,

eSO b ol 36 T d
LSO At s K e e
Je 18 L bl (Satellite)s b (Sl £ 12141
R S -3) 2
ufiuggjfdwui‘);/y& sl
_t2 (Artificial Satellites)e A 365"

0L ..,.l:/)’/' e o Ly (Mercury)slbs
fU}Z-‘Lu&» (e o KJ‘?@;/W:-‘L
J Gy Fosls !}}J‘a Vg f/’o)&)@%ié/m} s

(253

(J?Clbjmz_/l?)



S LE I e
KRR SAC AR 7T
_é/:n;&"m/}{(:’u’(
L»d/.m&g:ﬁw, i/d/uﬁ%z:,‘;u}
-‘ac}"/jd/:ulfgéeﬂnf 61 (55
S 5f L § Ll S FSS €S
;L&iuﬁu/r/uiﬁwniub/w_c.
— Gt J/W/-c_m,;

. (6D
Lrd Ui U138 £ SN 5
?ugg./d"%fdijﬂé

6/ IR ok bt sl Zn Ll e 0/ 11
c;!cj_u’!_ab-t‘w{yédiqud_cb-(Mars)
_uzz_/yuf}(jzﬁvéé/_ujiﬁ/yé/

u.l,»,:_‘ao/.lrdib/,c;.'/I{Lf?r@(glupiter]d]/&'
d;-“/(cb.ug(}ﬁwff‘) 1300% FUt Ui 4K
(Fe e 318 Ked St Mass) =

-‘Lt‘/@jéd/.:'db/

C&:’;«T.C’:la b{;uf{ él.{;l plJegt e
b]_é:-%aE;Thrd/;k J;;ﬂ5£93tr14:—uri37
e LB sttt 58 3

Z;)%;gﬂ].ﬁ%-dhrjk”gbﬂ&f
yafg}jjﬁ’gﬂgf‘ﬁyc’“{
NPT

2—/;"’ o1 124 J BN Zj“r/ _ih

' \ S A S ST E FTS

-(17.20 J@)JJ [

17236 f/:;{ ol iolsnsk u’"((uﬂ (Earth) g/’
Iy rys dfcj/? et QYL AT e
e L K A - s L J
it dg@if gc//l}fq/)/?uj:)f L“c;.J' S Ley Jolé

Wy R (0zone) s sl Sr725”

o

(v

254



L B Kl):’”b}'-ug J;’!)L(equator)i}:"lbéufj%l’
2y '%“vmﬁﬂ?”ﬁ b1t/ (equatorial plane) (531516 1S5
M’"?/HSOO @‘?‘{:‘f"f“} S E Ll E (1721 Jﬁ)c;.
g A’JG///" lb}’/d]y A::(;U:%' 'ZJ (orbital plane) S d/u K u’:]:.la (3//

AN A BIRN 7.8e ‘

23.5'c e LI U -(17.21 St

SrU LU e § il e g bt iy L
&L”C S d/d'o/“'*’{_uz L‘?}/Uéé ) _‘L!n@fg:;!JLES&BO:_d}?’”dju'%.l

e TG S e TS 22 S Je
;*/./.l:pz: u’!.;l’?uj‘ d“_/'/o,yli‘»‘ KU e S5
-(17.22 dﬁ)wéz{;u’@:g

S Su gub

TEE 05052 e nil (Saturn) Jiol L § 2
s G- oL f(@;l&a/ﬂfi Jl-c
3,{?"_2_7@/}5;@)}7;442%,_@2_/
w2 G L Fr g 2 S St it

«UZG/E’&J. @GS 528 e don Sar ooy 1 17.21F

3
e i3 sl S A e 1722 P

255 J?Uz’b}!g/l}'/



o S oS e 5 L 5 17,28 F
Goikl U1 -t e f sl et £ G 50 L

Ul L}uﬂ - bl L‘J/(Inner Planets) <L
Y P La{:ﬂi
rd’/:d)’yﬂ?uj’/"t LJUZ:.@/}ZL/&» )
- miik 5L Ul (35/,01 u;g;‘},t uj!/;j
Ul-e bl L‘J/ (Outer Planets)e - (3)/:. u.’.f'
o

Axis

s pae gl ) 1 17.24

et Aol )
J(J‘Z’.Q/Cﬁ,ﬂﬁ” lise ‘\,1
d»“u",l[ic‘.mzi_,uvgz
_(1723 Bz

,uﬁuuy(&f‘&,ag{évﬁ}“’ldﬁ
d& &Cﬂfw-c‘_ (least dense]Jja/{c, —
_‘gfup/c

L o”?wl, (Neptune)# (Uranus) g
=4 d/u’?}wd"/. J/ﬂ_ugz./yLu/gg =
S e 3PS U S FL L)
P IS PP Y.
e 2 8U1-(17.24 ) ikl f5S
_‘LVW’}’ZCQ{/?M'%!UUDZ:U‘E}/KdJULZ 3
Ukl Al R e s bse sl d

.

. U

(256



Us (55 sl s as e e Bstosls
rfd/ Vle l:'lm.{ vl (O L P IV b"f_‘a W%
e (v B ,’J}d/ ik (J}-‘L Cl ok LK
_(17.26 ‘ﬁ)‘ag@
=4 Sl VQKUZZ_%:)LJJ(_/L"/D(;’L?;Q

/(Halley's comet) o/t‘zbrfg&-u} LWM’L
LUK 21986 etz e 6T En £ Ui 76
VKLT}L}/D/ L"/bp KL}L.?,;‘/UKL( e él’éb’«l’g_ﬁ

ol Cilises ST U 503 1 17.26 f

b7/

X1

-l 222 (Ring System)(wjﬁliu: J!}ii
_@Lﬂ}kcaﬂéuyy&%y

et S L u”"}wu@/,um{
-Qj/';’lb'gwé;_’f_ugwf/wiuj?lﬁ

e Ldbnbienunl oL §Fnt,
rt,euz".}{;/tza;cuﬁ,@um-(17.25 )
gt e LS K e (2 g 2
SR g 2 (Asteroids)z— s (5~ 51721

-{-Cﬁ lebgitﬁcuu(uijwd’zd/

- Jjﬁ J:T’Lbj;/h d’/ (Comets)e—. L”Jb(f
ﬂt’.uji/_ﬁ 126 Gy e Usslu d}%v}&]&%,
cfﬂc/}"’l&c«,«. Jﬁ/@/u JMJI/!L@/}"

(u’?@/)lg/t"/a



e dst Fas St s nEI S\ EA
LBt P b L By s
= dE At L;J/(meteorite)‘}lf/.’uﬁuj
S Goadt i KIS U
-c‘_énd.'.@d/uj?tbjc;

MAS b
L e (bl np s etica
(meteor A7 % 36 AE U2 o p LT Flir
By L 1S Ut 2 showers)
e ST Gl
_wiégf&uéé_nﬂw&wa

Ka:mug%/yuf G b L T
s LGl by Tt e s S
Gro sy S LA e Uk Bl
e U it L Ui
plid Bl il Grug e G e\
LIRS L7

B bl §5 L it
_La?,.;/'lf &U‘/)M by e ../dwf,:ﬂ-tg g‘_ﬂ;
317 5 FSEDUSATKalpana-1IRSINSAT
-(17.28 Jﬁ)@%@&”&mﬁ

Jer € Je Yo Uz S5

alﬂ?&l’? Lu»l‘abr)’
SHF sl U3l :u@;/t’/b(ffuz 2’“.}".,@,»{
(e A e -t Lri s S T
mAPe I “L/;J;’ @/I:.,g L‘wggjt’/brf_‘a
_ﬁ;w.égéfd/é_n

st St Sl Toa bl e

e FIECIEE 2t o T TS
(shooting s/t st bl bk =1 (17.27F)
Sty - Uty SOt it & stan
21 L L e oo I (meteors)
gt s Pl S G i
ety od D6 e drnliendl du
}"Juu.lg.:f/.jvé .,Cg 191 Ltgn(//up
Fod &5 e IEG0 2 51-e din

e 7

s S it ol 1 17.27 B

.

J

258



ytﬁtJuﬁééuz;&/,ig};ﬂéfﬂJfr
St e 6 b
=114

G bl Jolsl S

el S

&
ol Sl sl ¢S 1 17.28 ‘Jﬁ

259 (J?ij/ﬂz_/l."/)



Wy T
Sonr i Kil (e o SETEL U3 sy

e LA b
Vg 2/ a/t;&d;u}zugu@(wémm
-‘Lo/l:/.,gu‘{@/y

—e bW bt st

SR TEE ST e G
i UL b TEL G Lo By s

_‘Léb/‘:c’/u{/fé
Lnauﬁ&g&wuﬁ_ﬁéléu;ﬁyﬁ’
~gLTE

LA E Pl st 5 X o :uulfﬁ?ﬂjﬁ}wﬁ
_‘QJ;&
_‘Lt“lﬁp’;/.l,a&}‘at'/dub{()'g/»f}(;)
AL U de a4 Bkt sl
-u}z_/.l,qu}

s T Colie Ut b Tenl el
_c‘,u&«

ol KBS

b el et &SP S5

_uz.,{;'/'o;gjagdi
o 77 Quob S 0§ e Ut 9
e b et

(ARTIFICAL FI W L
SATELLITES)

(ASTEROIDS) 2 /L-G*41%
(CASSIOPEIA) y,,:':(

(CELESTIAL OBJECTS) rb?!u@

(COMETS) a7l
(CONSTELLATIONS) . » £ s~

(LIGHT YEAR) Juys
(METEORITES) x4
(METEORS) Sl
(NATURAL Py wﬁ 530
SATELLITES)

(ORBIT) o
(ORION) 172§ )
(PHASES OF MOON) L {(xt
(PLANETS) Py
(POLE STAR) 0B

(REMOTE SENSING) st

&,
(SOLAR SYSTEM) J’(wj
(STARS) Py v

(URSA MAJOR) /(57




Ut 1A

@dﬂ(ﬁ@uﬂ_uﬁd;@p -1
g:_/y@i’lﬁ! (@)
e ds (b
AU (o)
/s (d)
S S L A -2
J @
wlbs (b)
Si ©
¢ (@
féa,eufﬁ-"/j%éﬂﬁ@lg -3
-‘LV/JG}. J}dm[ﬁmqémﬁyou/‘mw @)
e bt ko iulend sl e (b)
e LB AL e K ©
e SR/ @
SR a
o/ygl)/?yﬁo)pc'_qc_@// (@)
U TEE 7€ b)
LW L TE wl ystoe e Al Ut (©
P S & T Y 2t I
Ut =52 IFE (o)
Ll Ll Ul 2 KAig_il

-
.

-
¢

261 ‘(ffﬁlbﬁ/}lg/t?;



_ﬁwgééuﬁ.»/f/.avéatgwgm
() -‘anKJi‘/’lbjut'J ()

) b S P D
) _c‘_énwmpc,./u:ﬁwiuu (©
() _Lau.l,«&' 587 LIINSAT (d)
() _ug;/yiutu’ﬁ?uzi (e)
() -‘LCJ:L?%{)@LJAdeJ})J//&jiU)/U“dtUﬁ&{‘}u:ul ®
iz Liz¥B YA
B A

«f/‘ (a) 4_11“,«&;/):1 (i)

bt (b) el )

gl © AU (i)

£ (@ a/g,&;'(uﬁ) (iv)

e (o)

RS @

&r ©
¢ ”/guﬁﬁféuvfau.’i}‘gL“T}'/%ML;N«C(@MJJ;!
_4?L'%/y;"/.cb'/£u;?wl
-4%&&*/2’» uﬂ%g@/ KU
_;LaIG“ALJ_u@?m&iwmw&uﬁu}zﬁqm ) s s G2t ()
-étéuméﬁwuwéuuy
S 2 SO LA b st u s AT D
_;455”,?%:L7/qu:./af;;mfu¢uwg
$id T ot I 2 e g T8 26U U UL S Ao L pend s
fe g bl
TS P e oK S UL S e 6 11 §B i S S

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

« S

262



{ ¢E?;4/,4r&y— ijfd'r;

ST L U 8L e - ¥ (Planetarium)é 21 S 1
G E S e L e AL s ks

.,Lf.‘at“!’)%}d//:@/ﬁ/ﬁ4*(;/_,?&_,Wﬁg{o,‘uwjuﬁfi:wwinulggui‘.»u -2
ce el D L0 Soal S

J-&Q a3t §an AL U WA o o e S U d s ST e U T -3
STV L rme e

)g_%réqf;/?/kfu/b,w@#;uvéﬁfqb»&ﬂéfuﬁuwédf(&l@{ufj'%l -4
uﬁu%%{fléKjl@;”/véégugfu’z“éc};@l*@‘!Kfl;;ﬂ(n@;rl{ljuﬁi:(K&:,/?ﬂé/
B M G Ll T S GBS0 L s U1 TS Frusfe P
_E IS L"Ju,tf»z;_ﬂ-‘a el Flre UgE e W LUt e ol Uy,
_(17.30 Bt bustez i S

S fe LS e alen T o

(@Kuth#wﬁuﬁ)UM :17.30 y

263 (()/E Gasle_ L~ )



el yl FO Aol il elie S tnlPe er§Lloblry
_é)@/c_

VIAUEILCBTE B Bma bl U O S AF L S 23 B A 21 Fresms i At Bl
—e bt O R

(PPN e (TS P52, 5,56 _TE e (22Dl ot
SUena t/ S werli6 _BTEReL J1a b P F (5 20) S s 3PS it ot 2
e bW (A PSSO NN e ety 7

/;?.:Agv/,..g“iéw_“é/wﬁKuj?wiuuL/Qw/y’L/G’/Zununu;/l,-;u_{,f,gK& -5
ﬁ/u)fu’?f_ugé&LffL/dWlK@”ﬁ'b’ggu"”&ﬁjwff(“‘é&w’b/17.1 )&
—E AR o KL

17.1 Ui
(j:’jé,b b éuﬁ))ﬁﬁd"};’c(w/ JW lfu:/)ﬁudd“ﬁ (CK;/!,’
(nZ 3K 14k (en 2 ¥

159 s 88 0.39 0.40 s
243 s 225 0.72 0.95 s
2404 |4r365.25 1.00 1.00 09
23728 24 | (687 1.50 0.55 G
w5524 9 | Jri2 5.20 11.00 A
251066 | JL-29.46 9.50 9.00 S
172 | s 19.20 4.00 S
161 | J-1es 30.00 3.90 o

STV EIE8 1710 I b NS G2 s A6 U v -6
el furednde

_;éffJLu;}u%Jf’mm“éJ’/&? Fioser _7
e S e S

264



_(ﬁ/u'.f:uﬁmbaf‘/ufa/ D71l 2
e e RS2
- J{u’:/ L?./‘L oﬂ{uﬁ U 9,37 bz?;?, Iz
e D85 T
_unt K Lo ? Ustosle LIS
:“&gh:f l/u‘.{,ﬁd’:)',?/ﬁb;iiééd/@lgo}&]/)!u“l;/c"a}‘;}"
® http://www.nineplanets.org
® http://wwwkidsastronomy.com

® http://www.solarsystem.nasa.gov/planets
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