B0B03ol gbagso, sen. mggzbsdy , 2015 @9d30s/33960: 8/1

{obs ergdiosdo
: AL s g S A
1 ! ly - dm05005 s 3069303M0 9bgM0s
m L0369 s 969M05
800003015 8015636@0 - 3m@GH9b3oemo gbgMaos

969600l dgbsbgol 396mbo
@gJdgos 8

Abmgom dobormmdols 3sbmbo

g0%b0gols Bolsgaczn, s, oog3body , 2015 wodooslagabeeo: B2 80%0gol Bgliogaczo, 5. 0rg30sdy , 2015 wodooslagabe: B3
3Mb3396EGH M0 MOH0gMHJdgpgdo 3653039300
- 20 MHD0YHNIOIDID 30530353090 MYOHM0xMHJdggdgd0L 356mbydls
(356035, Gs03gB0imo 3ems) 900m6Bogd0s6 30MHo bbgmangdo (3esbg@gdo,

3503353900, FosdBH03gdo ...)
- 9¢29dBHMM60GH M0 MYODO0gPHmNJIgEgds

(€995 396963305, B30, AJem930b0s) 305305300 YN0 H0JdI©Yds sOol mdligdgwo

- B B530BEOEO EPOgHRIOgDgdd 56 560ob byFoMm Bbgmergdls ImMob 3mbEsd@o.

sbarmdg0 dsangbo: bsbmbo, gsdios ...



B0b0gol Bgbsgoero, sen. mggzbsdy , 2015 @9J305/339M0: 8/4

205303530

MoG™a 93995 359¢0 ©YsTofjsbY?

Go@GMd 56 93995 03569 gEsdofjsls?

530 0023M5MmdL ©9sdofs IBoL 0MY3w0gz?
MMM 3mdMomdgb 3owGmo Lbgmergdo?

obs53 bom@mbols
dbmgom
90%bomEMmdol
396mbo

B0B03ol gbagso, sen. mggzbsdy , 2015 @9d30s/33960: 8/5

| BoDogol Bgbiogaemo, sem. mggbsdy , 2015 ©99305/339M0: 8/6

2®53035305 bodysm@do

3sbyEgdol
sGImbggmmgdo

3¢sbgBHgdol
d0bo3s

dbolisgzgb

3563353900l
23®m3900

AbmBom 30HBoEIEmdols 3obmbo

80030l dgbagaemo, sen. ;mggsdy , 2015 @9d305/33900: 8/7

bsdygsrmdo bbgryengdo 0Bows3gb ghmdsbgml dsenoo,
6903 3OGM3mME30eos bbgmargdol dsligdols
659G53olb s Y3M3OHM3MMOHEOEos doo FnMob
356dool 335G

m,m,

I,2

F=G

G - 35303530990 33035
m; - 306390 Lbgwyemols dsbss
m, - 3gmég Lbgmerol dobs

r - Ubgmagdls dmemols dsbdogro

3053035300 8©do3s
G - 1960396 Lm0 8490305
G=Fr2/(m;, m,)
boEOY: 6.6742 107!
396%mdoEgds: 6 3%/39?

Bom@mbo = 3y 3/§d?

[G]=8%/ (33 §9%)



B0b0gol Bgbsgoero, sen. mggzbsdy , 2015 wydaos/az96o: 8/8 B0B03ol gbagso, sen. mggzbsdy , 2015 @9d30s/33960: 8/9

30B0EYEMdOL doed 139MH3MBoEool 3Mobzodo

Lbgwegdl ol 0309300 doboryemdols
dsems 303560009005 Fsmo 899590009890 bsBols
293003 9OHT3bgmol B0 gdom

305303530990 30D0EYEMdOL dsgrs 0x59ds

M 9sbob bgmebg 8mgddgo dogms:

%
m,, I_:)12 my. Fy
9
> € Q m; 3sLsbSb MHMOgHMJdgEgdoL dogms:  F;
2.2 m, 3sLsbimob MHmogHomgdggdols dsems: ?2
125" F2
IFio| = [Fp | =G mym,/r? E:E)l+[_:)2
BoDogol Bgbiogaemo, sem. mggbsdy , 2015 w9d3os/a396@o0: 8/10 80030l dgbagaemo, sen. ;mggsdy , 2015 @9d305/33900: 8/11
993039¢296@™dob 3G0b3zo3o ©9©530fols I0BOoEMdOL dogws
bo@mbob 3gm®y 396mbo: F= .:rﬁ; a m dsbob bbganbg dmgdgo dogrs gsdofiols
m - 069GHgomeo o > Bgs306%Y:
} F=Gm I\/IQ/ RQ2
30DoEEMdol 3obmbo: F=G :m\; M /r? M- ©@9gsdofjols 8sbs
m - 36M530G530Er0o Aol > Re - ©a©s80fol Gosgonbo
Lbbgmeol 0bgM30meo s gMs30@Gsgormo dsligdo F=mg
GOos (933035 bGH0s)

g - ®530LB50 35MEBOL sBJs9ds



B0b0gol Bgbsgoero, sen. mggzbsdy , 2015 wydaos/az96o: 8/12

0530L9535¢0 35MbOL sBJo0gds

0530LvIRs0 35MEBOL sBJotrgds:

8o=G Mg/ R2

95900l dsbs: 5.98 102 39
©9©s3ofjol Moombo: 6380 38 = 6.38 103

8, = 9.80 8/

©9©5dofjols 3653039300 30D0EEMdOL oo
399039990 585693 (07530Lv)B5E0 35MHS)

B0B03ol gbagso, sen. mggzbsdy , 2015 @9d30s/33960: 8/13

| BoDogol Bgbiogaemo, sem. mggbsdy , 2015 w9d3os/a396@o0: 8/14

0530LY155¢0 396MHBOL 5BJ50IgdS

9 gsdofjob
Bo306BY

bgoslibgs
P90 Gowdo:

8333009560570
5b6m3s¢rogdol

I8L935

3®530353090 3mGH9630Mo 9bgeos

‘ 80030l dgbagaemo, sen. ;mggsdy , 2015 @9d305/33900: 8/15 ‘

00 bgmeol 33035300 oboEmdols
303963000 960 MsMYMB0mO LOWOEYS,
60990003 3OM3M3090s Lbgryargdol dsligdols
659M3wol ©s ©13M3MM3MMF0E0s Fo0 TGO
dsbdogrol

U=-Gmym,/r

3M330¢ 5300 dseols s 3sbdgrol bsdmagamo
U=-Fr
56y 5000 60dsbo gsdmfizgmuos MMmoghmddggdol
dobo3zoL babosmom

3®53035300o 3mGgb3ocmo 9bgeos
U~ (-1/r)
Lbgryengdl dméol dsbdoenols d98306Mgdolsls
30530353090 3m@GH9bzowm®mo gbgMaos 30MEgds
0BOEYds 3GIbgomco gbghHyools dmemeo |U|
05Jbodnmdo:  r=0, U= ?

bbgemgdol Demdgdo Lolitryenos: r = 0



@oBogols Bybsgsano, se. axadbsdy , 2015 @geoslaggo: 8116 ‘ BoBogols Bgbsgsaro, se. orgadbsdy , 2015 w@gdsoslazgbo: 87
dmd650dd MmOHd0GIBY N 9d®5Mdd MOB0GHSDY
_____ vV
m 5ol 05653y Bsgcmol Hormo /// ) >\m 901d650d0ols 356mbo:
dGb3s M dsbiob 396¢Gsmeo - 2 \\‘ GmM/r’=ma=mV?/r
009J@ob 06y3¢0g: ;’\ e ’:

\ / 60059 d6¥b30L LoBJs®y:
doboymds: F =G mM / r? \\\ ¢

~o -

VZ=GMI/r

BowyEmbols 9gmég 35bmbo: F=m a

Lbbgyemols m®do@sbg 3GMbzol LoBJstg 56 s6ob
3Bgs®gds GHOM@Oo dd@omdobsls:  a=V2/r ©38c30©gd79Er0 8oL BxLsdY, 5389 3IbAHOWH®
303%o39e sLsBY s MODOEHOL Mooy

BoDogol Bgbiogaemo, sem. mggbsdy , 2015 w9d3os/a396@o0: 8/183 80030l dgbagaemo, sen. ;mggsdy , 2015 @9d305/33900: 8/19
306390 30lFmbmMo LoBdstg 306390 3bIMbmOo Lohdstg
306H0DMb G5 lMMEoo bgmwo 9399s bgoyanols golemeols LoBJs6g Mol gsdofjols
©9©330(sL Mr30s3s dsbdodo. Mo dg@0s Lobds®y, 3953006 03039 IMOIdOL MOBOFSIDY
dom 99305 M 960l 3mMO0bMbEGHMwo dsbdowo. 9t2d65mdoL LoBJoMgls
65 LoBds®om Mbs Vi=(GMg/ry) 2
2930LGMMmemo Lbgmeo
600 ob > 3L V, =7 860 9/fj0 = 28 296 30/
©9530{sls?

bbgeemols @gsdofolb m@dods by asbzerols
dobodscreymo bokgsmy




B0b0gol Bgbsgoero, sen. mggzbsdy , 2015 wydaos/az96o: 8/20 B0B03ol gbagso, sen. mggzbsdy , 2015 @9d30s/33960: 8/21

dgmmg 3:L3Mbymo LoBJsty 99mM9g 30Lmbymo LoBJsty

5 LoBJsMm0om Mbs og30LMME Mo Lbgmwo GmA dsb

969600b 8bsbgol 3sbmbo: ©5¢™M3ML Ysdofjoll 3oboMEMdOl 39¢0

E = E, + U = constant 399l gMgbs MLslGrEMdol396?
3050(8)0306)0 0606)2)00: Ek =mVZ2/2 >0 'Obbbﬁ)‘{j@('lbb‘ao r— oo, U-—0, E—> Ek
3m@abgono gbgigos:  U=-GmMg/r, <0 (Ex>0 E>O0
|E, | > |U| ; mV,2/2>GmM/r

LoLBgdol LOmeo gbgeyos 890dwgds ogmb Gremgams
5090000, 0l5g J5MYMBOMO:

E>0: |E| > U] V,2=2GM/r
E<0:  [EJ<|U
BoDogol Bgbiogaemo, sem. mggbsdy , 2015 w9d3os/a396@o0: 8/22 80030l dgbagaemo, sen. ;mggsdy , 2015 @9d305/33900: 8/23
dgmmg 33mLGHo bLoBdstg fmbo
V,=(2GM_/r) Ubgeol §mbs 9fimgds dsensls, ®@Iwomsg 0go
€% 9mg39009dL LoyMgbbyg 96 Bs30sMBY
V, = 11 116 8/§§3 = 40 0019 30/l N
md6530 Lbgmeo gosdofjols T
LoBdsmg, Gmdgeog Lbgmel bFoMgds Mso;s ©g3306b): I

©3Ldeoml gEsdofiols I0bBoIE™BdOL dsems s N+F, =
293009l 005 3mbdmlido (3ol LoliEgdsdo) Fg=-mg

30093 MBOM Js0so boBdoMgs BsFomem dbols fmbo: W=mg
LoLEJI0B golisligargers©



B0b0gol Bgbsgoero, sen. mggzbsdy , 2015 @9J305/339M0: 8/24 ‘ B0B03ol gbagso, sen. mggzbsdy , 2015 @9d30s/33960: 8/25

{mbs 0300008360065330 {mbob 999306090
350560 g69b> {mbols 899306905 GglsdergdgE0s 01530Lv5350
10 39 bodseegby 356GBoL 5BJsGH9B0L, 5699 3M530GSE00L glvliBgdols
3®530)5307)0 J0DOEEMD: 3590,
F=mg,
9,=G M/ (R+r) 3053035300l 0DoEYIEMdOlL dsemols GglrlEgds:
1.) @309d&odg 3s6doeols 4obM©s
9,=0.997¢ (5¢0mLgggOH@L Jomser 89690d0)
W =0.997 W, 2.) md093@ob dsliol 999306905
303303530990 J0BoEmdoL FglbBgdol 3odm (Lb3gs 3omeo Lbgmergdo)
50530560l fmbs 3egdmeEmdl 0.3% —oo.
@003l Bybsgsno, sqv. axgabsdy , 2015 @g30s/p3060@0: 8/26 B0B030b Bgbagsmo, sen. mggsdy , 2015 @9da0s/a39600: 8/27
5Q5d0bob imbs dmz356M9%Y 50058035600 b dngstol Byws3oGmby

0930 ©9330HsBg 50530560l frmbss 1000 bor@mbo

(100 33 3&30Mm0L §mbs), 35806 JmngsM0l BgwsdomO by
dobo fmbs 0g6gds 166 bory@mbo (16.6 33 GH306MMOL

993035¢9b0)
8o=G M,y/ Ry

0530LvIR5e0 35MEBOL sBJs0gds FNz369BY
8s=0.166g, (16.6%)




| B0b0gol Bgbsgoero, sen. mggzbsdy , 2015 wydaos/az96o: 8/28 ‘ B0B03ol gbagso, sen. mggzbsdy , 2015 @9d30s/33960: 8/29

500530560L §jmbs 3Bob LoLiBIoL 3¢sbyEgdby dmd®530 Lbgmerols icmbs
MERCURY VENUS
100 e 1 Ve - 3Bg5690000 ddM330 Lbgamols fmbs gsblbzsgwgds
3% . . 936530 bbgreol frmbolsgsb.
>@>30bob 0595005 3930035¢0lobmm gsdofjol dGmbzs

6(‘)56 Your weightis  Your weightis Your weight s Your \.\;'eight is Qb 6680’)30)30@(7)0’) 3 33 bém@%a asm(BO bbotgq;ob 6(7)66

bbgsslibgs N
%
3ansbgBol W+ mg = ma \4 W
bys306bY JUPITER ~ SATURN ~ URANUS  NEPTUNE W-mg=-ma
Q _‘ . W =m (g-a) §ebs 3306905
Your weightis Your weightis Your weightis  Your weight is
BoDogol Bgbiogaemo, sem. mggbsdy , 2015 w9d3os/a396@o0: 8/30 80030l dgbagaemo, sen. ;mggsdy , 2015 @9d305/33900: 8/31
Lbbgemol {jmbs 9335@¢m6Obg MPmbmds
W=m(g-a) W=m(g-a)

396¢®oL396eo sBJsMgds gsdofjols d¢rmbgol gsdm 3079350 Lbgegamo B3B3l boBdstom, Hrdeols

3Mbaols (39630300 sBJoMgdss: a=
BEB30L 3ghomeo: T = 24 bo» = 86 400 §3 0b30b 6obOBebagbwe ket J

a=@?R=(2n/T)R = 0,039 /50 Lbgmeols fmbs 58 dgdmbgggzsdo: W =0
b6mdols IMsMmMds
a/g=0.039/9.8 =0.00398 (0.398%)
052500050 ©Jsdofol bgenmgbrmo msbsdybaghgdols
9335¢MmMbg Lbgmeools fmbs 3egdmermdl ~0.4% dndO3MdS



| B0b0gol Bgbsgoero, sen. mggzbsdy , 2015 @9J305/339M0: 8/32 ‘

(bmds mOHd0GIBY

dsqs, MMIWomdE 50590560 3rmgdgrgdl LoyMmgbbyg 56
153000569 6905, 50530560 — Mfibms.
' — o 3. | = " /. '”-v ]

L N

BoDogol Bgbiogaemo, sem. mggbsdy , 2015 ©99305/33900: 8/34

mbmds 0530LvRsmo oMb
" e & 4

\

B0B03ol gbagso, sen. mggzbsdy , 2015 @9d30s/33960: 8/33

{mbol 33c0egds dmdGmsmdsdo

@oxEoL {08030 3963035060 ndGomds a
5hds69000

W=m(g-a)

1)a=0,W=mg
2)a<0,W>mg
3)a>0,W<mg
4)a=g, W=0

80030l dgbagaemo, sen. ;mggsdy , 2015 @9d305/33900: 8/35

P @bobfmM@ds Loddodol 3gendo

§@bolfim®@d5do dsgrms Gmenddgo bmeros

oo bolEgdgdols Hmbalifmdmdsdo dmlbsyzsbsc
09L5dEgdgE0s Lol gdols sbsms 396EMBY
©93cmgdgogds




B0b0gol Bgbsgoero, sen. mggzbsdy , 2015 wydaos/az96o: 8/36

0o bobEgdol JoBoMEOMds

65 dseom 30330HB0s3L Modmgbodg Lbgremolsgsb
8900396000 B396996 s8mMgdmmo LolEgds?

1.) ©53m35¢0Mmm momMYmo Lbmeols Jobowgs s
dsengd0 53% 5900 (39dGHMOHMEs);

2.) 3033 LM 396GHMO S J5TMZMNZIEM)
30D0MEMds o®Imlisbgzom Bbgmwdmsb, Gmdwol
3sL55 0360 LOLGYIoL Tsbs, brrgnm
5Q30dEJO5MYMdS gdmnbgzgzs dolsms 396GMU;

B0B03ol gbagso, sen. mggzbsdy , 2015 @gdgos/a3960:

8/37

BoDogol Bgbiogaemo, sem. mggbsdy , 2015 w9d3os/a396@o0: 8/38

600 bobEgdol JoBoMEPMdS

O, O

X590 doems GMEos MomMmgwero Lbgremol
00b0oEMeEMmdob dsengdols ) oL

0o bobiEgdol doboEMds

F=F,=GmM/r?

F i - 35bsoms 396¢®do dgmgo fo®dmbabgomo bgmanols
30D0MEMdOL dognsd

I -956dogro bbgwyaosb LolBgdol dsbsms 396¢ s8]

80030l dgbagaemo, sen. ;mggsdy , 2015 @9d305/33900:

8/39

M®0 bbgMeol 3mdMocmds

060 309960 Lbgmerol dmdMsmds ghomdsbgmols

doboMEmdols 3gerdo.
50356mEmgzs60 Lsfigolio LoBJstg 8gdsgMmgdgero
09g6Hdol FsHMIMEo F0FsMHNYEGOI0N

(fobssmdgy 390mbggzsdo 9mmdsbgol ©sg3gdosb)
dsLsms 396Gl LolBgds

10



B0b0gol Bgbsgoero, sen. mggzbsdy , 2015

@9d305/3396©0: 8/40

dm35Mg—gsdofjol loddodol 396 ®o

BoDogol Bgbiogaemo, sem. mggbsdy , 2015

©99305/339M0: 8/42

Moo bbgmeo Loddodob ggerdo

dbBob 35303530710 30D0EMEXMdS 3000MBL

3@369Gs “psfigermt”

B0B03ol gbagso, sen. mggzbsdy , 2015 @9d30s/33960: 8/41

dbob LobGgdol Loddodol 396&HMO

ter [ SSB

80030l dgbagaemo, sen. ;mggsdy , 2015 @9d305/33900: 8/43

oo bbgmero Loddodolb 3gerdo

©9©5dofjols 3mb3s 9(0bs50TYRGOS ZEPMBIME
©IBMOI>3050

11



B0b0gol Bgbsgoero, sen. mggzbsdy , 2015 @9J305/339M0: 8/44 ’ B0B03ol gbagso, sen. mggzbsdy , 2015 @9d30s/33960: 8/45 ‘

095305 3Bol LoddodoL 3gwdo d03mg 3930l dogngdo gsdofaby
3ol s 303560l X5TIMMO Bgdmgdggds gsdofiols
©9530fjols Bgs3o6Hbg dgmao mbyzso ysdlo 3996990%9
296030L 3Bol 0G0 gdom ofgugsls:
d0dmgzg30L dogngdo

- @ @ o

o /’
0mg303°

| BoDogol Bgbiogaemo, sem. mggbsdy , 2015 ©99305/339M0: 8/46 ‘ ‘ 80030l dgbagaemo, sen. ;mggsdy , 2015 @9d305/33900: 8/47
908mg3930L do¢gd0 ©9Esdofja®y 908mg3930L do¢gd0 ©EgEsdofjody
dbob s mg5m0L Bgdmgddggds ghomdsbgmol dodstmron 3ol s IngsMmol Bgdmgdgwgds gEsdofaby:
3963960003 5G¥M0 8085H0gd00m bb35@sLbgs bodserol 8ogdggzs @s dmgdeags
ROSIEEDOE < 395699030 Lbgoslibgs LybmbydBY
dnzomob dGH¥b3s: ~30 omy

9 3ol 030z d6vbgs:  ~1 {igwo

12



B0b0gol Bgbsgoero, sen. mggzbsdy , 2015 wydaos/az96o: 8/48

dodmg;3930L dsgngdo

Spring Tides

Moon

- 0 - Sun

Salar Tides

Lunar Tides

B0B03ol gbagso, sen. mggzbsdy , 2015 @gdgos/a3960:

8/49

| BoDogol Bgbiogaemo, sem. mggbsdy , 2015 w9d3os/a396@o0: 8/50

www.tevza.org/home/course/phys2015

Abmgeom 30BoEEmdol 3sbmbo

305303530990 30D0EEMdOL dogws
0530Lv)B50 35MHEBOL SBJoMgdS

9mdMomds MmMHd0GSBY

30639¢0 3bIMLYO0 LoBJsMy
dgmeg 3mLIMLmOo Lobdodg

Pmbs o MHmbmds
§bsbfmdmds doboryermdol ggerdo

000mg3930L dogngdo ©gsdofaty

13



