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TeKyImii KOHTPOJIE

* [Tonp3ysACh METOAOM 3TATOHOB,
pPaHKUPOBATh BEPIIHUHBI Ipadas &
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BBeneHue

ba3oBBIe KOHIIEIITNU
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1. TBepaple Tera co BpEMEHEM COXPaHSIOT CBOU Pa3) s‘ / = \‘ <
T€OMCTPHIO.

2. 'amakTuKy «pa30eraroTcsa», IPUIEeM CKOPOCTh YOCTAHHUS IIPSIMO
IPONOPIMOHANIBHA PACCTOSHUIO A0 3eMitH (3akoH Xa00J1a OTKPHIT B

30-x romax HmpoILIOro Beka DABUHOM Xa00j10M)s. o

3. Jluametp Jlynnl 3a nocinenure 800 MiaH. 1eT yMeHbIINIICS Ha
110 - 180 M. (oTKpHITO TYHHBIM OpPOUTAIBHBIM TEIIECKOIIOM B

asrycre 2010 1.)

4. Cemb MIpJI. JICT Ha3al YCKOPCHHE, (PUKCUPYEMOE 3€MHBIM
HaOJIIOIaTEIEMy C KOTOPBIM Pa3JICTAINCh TAJIAKTUKH, PABHSIOCH OBI
HYJIIO.

5. OnuH MeTp paBeH OAHOMN JECATHUMHUITMOHHOU JI0JI€ PACCTOSHHUS OT
F0’KHOTO TIOJIFOCA JI0 CEBEPHOTO MO MAPUKCKOMY MEPHUIUAHY
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OrnpenenenHne CTa6Hm, é”//i}

A

Teno «B» B cucreme Koop;
CUUTACTCH CTAOMJIBbHBIM HJIHU
TBEPAbIM, €CJIU C TOUKHU 3PEHUA
BHYTPEHHEro Ha0JIroaaTe/ 1 3TOH

cucTeMbl reomMerpus ( o0bem,
IJ101A{b MOBEPXHOCTH,
KpaTyanuiee pacCToOTHuEe MEKIY
JABYMH JIIOOBIMH TOYKAMHA M.T.I1.),
ITOI0 TeJIa He ABJISIOTCS
(pYHKIIUSAIMHY BPEMEHH.




YACTH 1

f-l"l-li.

Mojenn, OIMCHIBAIOIIME
o -
YAAJICHHBIC B3aUMOICUCTBUS

M TCOMETPHUIO CTAOMJILHBIX
TEI




‘N
OmnpeneneHue pacCTOSHUS MEXK,

IBYMSI TOUKAMM | 7 % )§

N3mepennoe paccrosaue L(a, b) mexmy
MaTepHradbHBIMUA ToukaMu “@” wu “b” pasHg
oTHomeHHIo paccrosaus R(a,b) mexny >tumu
TOUYKAMH K 3TaJIOHYy IMHEL ¥ (puc. 1):

L(a,b)=R(a,b)/r (1)

Puc. 1
r r r r




TpaguimoHHOE MCHOJIBL30BAHUE ITAJIOHA
TJTUHBI

IJISL OIIPEACTICHUS

PACCTOSIHUS U

CKOPOCTU:
r =const. .

<




3 (1) ciexyeT CKOPOCTh U3MCHEHHS PACCTOSHHS | (SAA
«a» n «b»:

3axon Xab00ma (s KocMUUecKuX 00beKTOB «a» u «b»:

rne H -- .tocrogaras Xa00;as




3akoH Xa00ia mid paccmxﬂ 1?1\
950 - 600 Mnk. . —7 = =

f'

Cxopoctu V- Yo
[anaKkTuK '°/
T o

lnk ~3,09-10"°u

00 ¥ 400

PaccrostHre oT 3eMiu 10 ymaJieHHBIX rajdakTuk (Mk)




rajakTUK, HaXOMSAIINXCS Ha PACCTOSH
IIpeBRIIIaIeM 3 Mk
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1.25 1.5 . 2 2,25 2,5 2,75




Cucrema ypaBuenuii (1)

* Oowenunsas ypasaenus (1) — (3),
MOJIYYUM CUCTEMY?:

‘dL(a,b) _ 1 dR(a,b) R(a,b) dr

dt ro o dt r’ ’
dL(CZ . b) _ R(a,b) - neiicrBuresbHoE
= HL; PACCTOSIHHE MEKIY

dt TOUKaMHu «a» u «b»:
R(a : b) r — 3TAJI0H IIHHDI

r
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* Petnenuem cucremsl (1) = (3) é{ ARG \\\

I eomeTpus TBEPABIX TEI

Tak kak B KaieCrse dianoHa U3MSPCHUS
PACCTOSIHHUSL MOXKET OBITHh HCIIOJIB30BAHO

pPacCTOSHUE MEXKIY TouKamMu «a» u «b»
10000 TBEPAOIro Telay TO COPABEIJIMBOS




[’ padpryeckas uiLroCcTpaLus

*RATF

r =r,-expi{—Ht}

a



BEBIBOIEI-

e Bce nTallOHBI UIMHBI CO BpeMeHeM
coorBeTcTBUU C (4).

* Bce TBepabIe TEla CO BPEMEHEM CKUMAKOTCS B
®
coorBeTcTBUU ¢ (D).

@ HGHOCPGI[CTBGHHO, IIOJIBb3YACH 3TAJIOHOM JIMHBI,
CKATHUC TBCPAbIX TCJI O6Hapy}KI/ITB HCBO3MOKHO=

* R/r = Ry-exp(-Ht)/ ro-exp(-Ht) =Ro/ro = const.



YacTtp 2

Nnmro3uu
COKUMAFOIIIUXCS
[IJIaHEeT



inro3ust CTaOUIbHOCTH
pa3sMCPOB TBEPABIX TCJI
* OTHOIICHNUE PACCTOSHUS MEXKIY TOYKAMH «a»

n «b» 11000T0 TBEPAOIrO TElIa 1 ATAJIOHA 4
nuHbel ¥ coracHo (4) u (9) mocrosano:



3emirst u JlyHa |

Bospacrt Juamerp

* Jlyna:

13,7 mipa. et 3474690 .

12,9 vipa. net 3474872 .

* [locTrosnnas Xa0o6na Ha JlyHe:
~InDy,-InD
Y,

* 3eMJIsl — ITOCTOsIHHAs Xa00i1a paBHas

HV

~21-107*" (cex™).

H ~23-10""(cex™).




CamMocTosITe/ILH(

[1oB3ysICh TAaHHBIMU NPEABIAYIIETO Canaa,
IIOCTPOUTH IpaduKku OTHOIECHUN Do 1 D —
aruamMeTpoB 3emuir 1 JIyHbI 3a mocineaHue 3
MIJIpA. JIET, KaK (PyHKIHK BpeMeHHU ¢ marom 0,5
MJIPJI. JIET ¥ CPABHUTh UX. YUYECTh, YTO
araMeTp 3€MIIM IO SKBATOpy paBeH 12756 Km.,
a 110 MEPUJIMAHY OT FOXKHOTO 0 CEBEPHOTO
noyiroca — 12714 kM., Bo3pact BeesieHHON <
13,7 mapa. net = 1/H (cek).



Wmro3us «pa3deran
rajJJakTUK



AHanmuTuyeckas 3aBUCUMOCTE \§ _@\

Ecian xocMuueckne 00ObEKTHI HEMQ/
OTHOCHUTEIBHO JIpyTra, T €. ¢ciiu d

TOy ¢ yueToM (6), cripaBemIMBO &

3a(PUKCUPYET X B3aUMHOE YIAJICHUEC,
OTBEYAIOIIEE 3aKOHY Xa00J1a.



| paBuTarinoHHOE TOpMO}K -ﬂs’ 0\
WJLTFO30PHOE YCKOPEH! f\ ?2

°* Benn4ynHbI TPaBUTAIMOHHOTO TOPMOKCHHUS
ranakTuk «G» u yckopeHus «A»,
BBI3BAHHOI'O COKpPAILIEHUEM 3TaJIOHA
IJIMHBIy OIIPEACISIOTCA CUCTEMON S




O003Ha4YCHUsly IPUHATHE

cucteme (8
® 'Y — rpaBHTaHI/IOHHaH IHOCTOJHHAi

Yy = 6,67 - 107" s’ke " cex™.
- o
® p — CpedHAA INIOTHOCTbh Marepuyd BO BceneHHOU

- I, ~0,5-107° m ke

* R = paanyc BuaumMon BceneHHoun

(R = cT, rme «c» — CKOPOCTH CBETA,

T — BpeMs cylecTBOBaHUA

BcenenHoii ).
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* [Toctpouts rpaduku G(T) u
A(T) u onpenenuth BpeMsl,

KOTJIJa CYMMapHO€ YCKOPCHHUE
PaBHSIOCH HYIIOa

CaMOCTOSTEIBHO




I’ pacdhukm 3aBUCUMOCTEN BEJl
A, G u o or BO3pacra Bcen

1.
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* VIMeeT MECTO YKCIIOHEHIMAIbHOE COKPALEHY

:

pa3sMepoB (PUBUUECKUX 0OBEKTOBy KOTOPOE
HEMOCPEJCTBEHHO He (hUKCcHUpyeTcs Ojaromaps
CUHXPOHHOMY COKPAIIICHUIO ATaJIOHOB,
MCIIOJIb3YEMBIX JIJII U3MEPEHUS PACCTOSHU .

3aKOH Xa00i1a MOXXHO OOBSICHUTH

AKCIIOHECHIMAJIbHBIM COKpAIICHHUEM CO BPEMEHEM
3TaJOHOBy MPUMEHSICMBIX JJISI U3MEPCHHUS
PACCTOSIHMI,y B TOM YHCJI€ YMCHBIICHUEM AUaMeETpa
3eMIJIU.
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o Cxarue JIyHbl, 3a()UKCUPOBAHHOE “Z;f?y é
omaromaps cunMkam Lunar | \
Reconnaissance Orbiter Camera B
aprycte 2010 rona, mo3BonsieT onpeacnuth
«JIYHHYI0» BEJIHYHHY MOCTOSSHHOM Xa00J1a,

KOTOpasi XOPOILIO KOPPEIUPYET C JAUANA30HOM, B

KOTOPOM 3Ta BEJIWYHMHA 3aKIIOYCHA,
OIIPEJICIIEHHBIM B 3€MHBIX YCJIOBUAX
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B oTCyTCTBHE BHEIIHUX BO3ACUCTBUM HE
ABYX MOKOSIIMXCS HA (PUKCUPOBAHHO
PacCTOSIHUH, C TOYKH 3PECHHUS HAOIIOJATENS B
CUCTEME KOOPJMHAT TeJl, APYTrol HAOIIOAATEIIb Ha
OJIHOM W3 HHX, MOJB3YSICh CUCTEMOU KOOPJUHAT
«CBOECro» Tena y 3a()MKCUPYET COHTAHHOE
YBEIIMYCHUE PACCTOSHUS MEXIY dTHUMHU TeJIaMHU,

OTBEUAIOIIIEE 3aKOHY Xa001a.
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g BOSpEICTaIOT HIAHCBI Ha CHpaBGI[JII/IBOCTI) ’ 0 l“ ,/(

KOJIANICUPYIOLIEN BCeneHHON, paclIMpeHue KoTopiou
JIOJIPKHO CMEHMUTBCS €€ CHKATUEM.

BriBonb 4

* OmnpenensieMoe CETOAHS HYJIEBOC YCKOPEHHE IBVIKCHUS
ranaktuk o (7%1)=10° ner Hazag oObsACHIETCS TeM, 410
pacueTHast aOCOJIFOTHAS BEJIMYMHA ¢ TPaBUTAI[HOHHOTO
TOPMOXKCHUS TaJaKTUK B 3TOT IIEPHOJ] COBIAJAJIA C
HJUTIO30PHEIM YCKOPEHUEM &, BHEI3BAHHBLIM
9KCIOHEHITUAJIEHBIM COKpaIlCHUEM 3TajlOHA JIJIMHBI.



