Manenbkuii TpUHIL

YciioBue

Baganue 1. «MajienbKuit npunir»

Cormacuo «reopun» Anrtyana jie CeHT DK3I0MEpN K HAM HA 3eMJTIO TIPHUIe-
tas Masenbkuit [punin. Pogunoit repost gBiisiiach MaJias IJIaHETa, CYIs
mo Bcemy — acrepon;i. [Ipumem 3a poauny MaJstenbkoro npuniia Acrepon/r
CO CJIeJIYIONUMI XapaKTepUCTHKAMU:

Acrepons amxkerca BoKpyr CoJiHIA IO KPYroBoil opbuTe pajamycom 2,5
a.€¢. B TOM 2Ke€ HallpaBJICHUU, 9TO U SGMHH.

Acrepon npeacrapisier coboit map pagmycom ry = 10 KM.
Cpenasist 10THOCTH BerecTBa Acrepouia p = 2,7 - 103%

Cnpasounvie damnnwvie. Cpemanee paccrosgame or 3emyn 10 CosHIla Ha-
3BIBAIOT AcCTPOHOMMYEcKOil enuanteil 1 a.e. = 1,46 - 10! M.

o ma 3emute gurest 1 rog. Cyrku Ha 3emse 1 cyT.= 24 1aca. YCKOpeHne CBOOOJIHOTO ITaJIeHUsT

Ha MOBEPXHOCTU 3€MJIM IIPUHATH paBHbiM g = 9,87%. ['pasuranuonnas nocrognnas G = 6,67 -
10711 H-m?

I(l"2

. ObbeM mapa paccauTbiBaeTcs 110 dopmyse V = %WRS

Cupaska. B Cosineunoii cucreme Mexkiay opomramu Mapca u
IOmurepa cyriecTByeT mosic acTepousioB (3Be3I0MOT00HBIX, Ma-
abix mwiarer). B 2000 ro/y KaTaJor 3aperucTpupOBAHHBIX acTe-
pousioB HacunThiBas 18200 acTepon 0B, M3 KOTOPLIX modTu 9
TBIC. UMEIOT IEePCOHAJIbHOE Has3BaHue. UTOObI MOKa3aTh pPeaJib-
HOCTb HAIUX JIONYIIEHUH, NpUBEJEeM MapaMeTpbl U3BECTHOIO
acreponjia «Orro IIMuars, y KoTOporo 6oJIbInas MoJyoCh Op-
outol a = 2,436 a.e., skcrienrpucurer € = 0,006, 1uamerp acre-
pouga D = 16 kM, mwioTHocTh p = 2700 Kr /M.

1.1 Crosbko Bpemennu jjurcs roa Ha Acrepouge Mastenbkoro Ilpumna?

1.2 JomycTum, 9T0 HAMMEHbIIIEe PACCTOsIHIE OT 3TOro Acrepousa 0 3emyu Oblio 1 saBaps 2009
rojla, pacCuuTaiiTe, KOrja ONAThH PACCTOAHUE MEXK/Iy HAITUMU IJIAHETAMU CTAHET HAUMEHDLIITHM.
Yemy oHO paBHO?

1.3 Yemy paBHO yCKOpeHHE CBOOOIHOTO NaJieHust Ha 3ToM Acteponse?
1.4 Yemy paBHa 1epBasi KOCMUYECKas CKOPOCTH Jjist 9Toro Acrepounsa?

1.5 I'ynada no mranere, MaJeHbKHUI TPUHIL IPU TTOMOIINK TPYKUHHBIX BECOB OOHAPYKUJI, UTO BEC
TeJI Ha 3KBaTOpe IUIAHETHI MeHbIIe, YeM Ha nooce Ha 1 = 10%. Yemy paBHa IPOJOIKUTEILHOCTD
cyTok Ha Acrepoume?

1.6.1 Ha kakyto Beicory nojanpbiraer Majtenbkuit [IpuHi| Ha acTeponsie, eciu Ha 3eMiie OH MOJIITPbI-
ruBaeT BBepx Ha BbIcOTY hg = 0,50 M7 CunraiiTe, 9T0 HadabHAS CKOPOCTD MPBIKKA OJUHAKOBA Ha
Bemsie u Ha Acreponje. Cunraiite, YT0 M3MEHEHNEM YCKOPEHUS CBOOOHOTO TAJICHUSA Ha BBICOTE
MPBIKKA MOYKHO IpeHebpedb.
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1.6.2 Orennre, Ha CKOJIBKO HPOIEHTOB YMEHBIINTCS YCKOPEHUE CBOOOIHOIO MAaJICHUsI HA MAKCHU-
MaJIbHOI BBICOTE MPBIKKA HA AcTepouse.

1.6.3 Omnenure, KaKyi0 OTHOCHUTEIBHYIO OMMUOKY BbI JOMYCTHIN B 1. 1.6.1, canTast ycKOpeHue CBO-
OOJTHOTO T8 IeHNs He 3aBUCIIIM OT BBICOTHI HaJl IIOBEPXHOCTHIO aCTEPOU/IA.

Pemenune

3aganue 1. «MaJjieHbKuii IPUHIL»

1.1 Tlo Bropomy 3akony HbioroHa (¢ yuerom 3aKOHA BCEMHPHOIO TSTOTE-
HIsT )

Mcm B 472

G R2 —mﬁ

R, (1)

rJie m — Macca IJIaHeThl, R — pajuyc opouTHI mianeTsl, 1’ - mepuos, obparie-
uus aaHeTsl BOKpyTr Costaia. CpaBHuM JiBrKeHne Actepouia u 3eMJi,
[IOJIY YU M

2,5\°
1

~ 4,0 roza. (2)

1.2. HanmenbIimtee paccTossHue MeK Ty acTeponioM u 3emieit oyer, korna Cosaie, 3emis u Acre-
POUJI yCTAHOBSITCSI Ha OJHOM TpsiMoii (Touka 1 Ha puc.). IIpu s70M paccrosinue Mexk 1y AcTepon oM
u 3emJjieil paBHO

L=Ry—Ry=15ae ~22-10" . (3)

Crenyromnuit pa3 Takasi CHTYaIs TTOBTOPUTCS, KOTIa 3eMJIsT B CBOEM
nerzkernn BOKpyT CoutHita 06rount acrepoust Ha yrou 2w, (mmm 360°) B
- Touka 2. OTHOCHTE/IbHASA YIJIOBas CKOPOCTH 3€MJIM OTHOCHUTE/HHO s
ACTEPONIIA PABHA Wopy, = W3 — WA = & — 27T

Ts Ta

CreoBaTeIbHO, BpeMs JIBUKEHNST MOYKHO PacCIUTaTh 110 (DOPMYJIe

27 2T T3TA 3 S A /
T= “E_= 7,1 ~ 1,33 roza. (4) \ e

Worn. T3  Ta N A

Taxum obpazom, cjeayronmii pa3 MUHIMAJIbLHOE PACCTOTHUE MEXKTY
Bemuteit u Acreponiom ciyuntes depe3 1,33 roma, T.e. npumepro 1 mast 2010 roza.

1.3. Ha smroboe Tesio, Ha MOBEepXHOCTH AcCTeponjia, JIEeHCTBYeT CHjia BCEMHUPHOTO TATOTEHHsI, CO00-
IAKoIas eMy YyCKOpEeHHe ¢p, KOTOPOe MOYKHO BBIPA3UTh U3 YPaBHEHUS
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Mam M
mga =G /; ;= ga= G—QA- (5)
A A

Macca Acrepounjia BEIpayKaeTcss 4epes3 ero IMJI0THOCTh

4
My =pV = gm’ip. (6)

[Moxcranoska popmyJibt j1jist MAacchl B bopMyity (5) U HOC/IeLy FOIIHA pACIeT MIPUBOJUT K PE3Y/IbTATY

4 4
ga = %GrAp - % £6,67- 107111010 - 2,7- 10° & 7,5 - 1075~ (7)
C

1.4. TlepBasi KocMHuYecKasi CKOPOCTh COOTBETCTBYET CKOPOCTH JIBHMXKEHHS 110 KPYroBOil opbure c
pPa/InycoM, paBHBIM pPaJINyCy acTepoujia, IO3TOMY

U2

m— =mgy = v=/gaTa =1/7,5-10-3-10-10° ~ 8,7~ (8)
TA ¢

1.5. Bec Tena na moJitoce mjiaHeThl YUC/IEHHO PABEH CHUJIE TAXKECTH, JEHCTBYIONIEH Ha TeJIO

Py =mga. (9)

Ha 9KBaToOpe IJIaHETbhI BEC TeJla YMEHbIIACTCA HN3-3a CyTOYHOI'O Bpalll€HUA IIJIaHEThI, IIO3TOMY Ha
9KBaTOPE BEC TEJIa OKa3bIBACTCA PAaBHbBIM

472 TA
P, = mga — mw?ry = mga — m—s-r4 =mga | 1 — 47° ) (10)
T2 T2
A A94
Cure1oBaTeIbLHO, OTHOCUTEJILHOE U3MEHEHUe Beca Tesla PABHO
ra
n = 4’ (11)

nglgA '

U3 sroit dopmysibl ciaejyer, 9To meproj obpainerusi Acreponia BOKPYr cOOGCTBEHHON ocu (T.e.
CYTKHU) PACCUUTHIBAETCsI IO hopMYyJIe

Ty =2m )~ ~23-10%c ~ 6,4 aca. (12)

nga

1.6.1 BricoTa npbIzkKa paccIuThIBAETCs 110 U3BECTHOU (hopMyJie
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TaK KaK Ha4daJIbHasd CKOPOCTDb IIPbIZ2KKa O/IMHaKOBa Ha SeM.He n ACTepOI/I,ZLe7 TO BbICOTa IIPBI2KKa OKa-
3BIBAETCST OOPATHO MPOMOPIMOHAIBLHON YCKOPEHHUIO CBOOOHOIO TIAJIEHNS, TIO9TOMY BBICOTA MPBIZKKA
Ha Acrtepouse OyaeT paBHa

h=ho® ~ 0,65 10° . (14)
g

1.6.2 Yckopenue cBOOOHOIO IMaJIeHNsT HA BbICOTE h pacCcUnuThIBaeTCA 10 (hopMyie

M M r? r?
9=Gr——w =63 2 = 90 2 (15)
(r+h) r2 (r+h) (r+h)
BJIECH T - PAJINYC IJIAHETHI, (o - YCKOPEHUe CBOOOIHOTO TIa/I€HUs Ha TIOBEPXHOCTH TIJIAHETHI.
Taxum 0Opa3zoM, OTHOCUTE/ILHOE YMEHBIIIEHUE YCKOPEHHUS CBOOOIHOTO TaJICHUS PaBHO
Jgo—4g T ?
e=22—1— ~ 12%. (16)
90 r+h

1.6.3 YTouHWUTH Haii/IleHHYIO TPUOIMKEHHO BBICOTY MPBIZKKA MOXKHO, 3aMeHHB B (dopmyse (13)
YCKOpEeHUe CBOOOJIHOIO MaJIeHUA Ha TIOBEPXHOCTH Ha cpejiHee 3HAaUeHNe YCKOPEHUS Ha TTOBEPXHOCTH
1 Ha HaliJJeHHOUW MaKCUMAaJIbHOI BBICOTE, TO €CTh IMOJOKUTH

= vg v: 2 ) 9
h:_ 0 _:_0 :h :h %1 h% .13 . 17
290+gh 2901+g_h 1 r 2 2_5 706 0769 O M ( )
2 90 * r+h

Takum obpa3om, yuer 3aBUCUMOCTH YCKOPEHUsI CBOOOIHOTO AJeHUSA OT BBICOTHI IIPUBOJNAT K yBe-
JITYEHUIO BBICOTHI IpuMepHO Ha 6%, uTo cocrasisger mpumepno 40 m.

Heboavwoe donoanernue.™

Hynxm 1.6 mootcem 6vimd peusern mowHo NPu UCNOAL306AHUL 3AKOHA COTPAHERUA IHEP2UL U POp-
MYNDL ONA IHEP2UL 2PABUMAUUOHHO20 B3AUMOICTICMEUA MEN

—0_q -G : (18)

2
E:Gg_GM _GM<1 r )_QOTL

2 rr+h r \' r+h r+h
2 2 _ 2 1 h
Yo Y0y o =0 — = ~ 0,695 - 10° m. (19)
290 290 90, _ Y% Lt
2gor T
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