| paBUTaALLMOHHOE
nomne 3emMnu.



[ paBUTaALMOHHbIE aHOMasMKN HaLLEen NNaHeTbI: XeNnTble Y4aCTKN - camMasi BbiICOKasi cuna
TS)KECTU, KpacCHbIe BbICOKasi cura TAXECTU, CUHUE U ronybble y4acTKuM - MOHWMXKXEHHas
cuna TSXKECTu KapTuHKM npoaeMoHCTpupoBanm cneymanuctel n3 MHCTUTyTa
acTpoHoOMU4Yeckon puankm n mnsndeckom reogesnm TexHn4eckoro yHmBepcuteTa
MioHxeHa TouHyto doopMy 3eMnu yaanoch onpeaennuTb C NOMOLLBbIO AaHHbIX,
nony4veHHsbIX ¢ nomollbto cnytTHuka GOCE (Gravity Field and Steady-State Ocean
Circulation Explorer) EBponenckoro kocmmnyeckoro areHtcTea. OH ObIn 3anyLieH B mapTe
2009 roga, nertaet Ha BbicoTe nopsaaka 250 KUTOMETPOB - HUXe, YeM apyrve annaparhbl.

A ynaenueaeTt maneuniine rpaBuTaulMoOHHbIE aHOMaru u.
: B EBpa3un n Adpprke B OCHOBHOM nonagaroTcd y4acTKM C

MNOBbLILLEHHLIM MPUTSXXeHnemM (00603HaYeHbI KpaCHbIM U
XentbiM). A BoT B CeBepHOU AMepUKe cuna TaXecTu
MEHbLLE (CMHME y4acTKn). PasHuua B cune TaXecTu Mexay
CLUA v Poccnen moxet gocturatb 0,04 npoueHTa.

[paBUTaLMOHHaAsA KapTa 3eMnu




' pasumauyuoHHoOe rnosie 3eMsnu

oco0oli (popMbl MaTrepuu), B Mpeaenaax KOTOporo Ha
KaXKJ10€ TEJIO ICUCTBYET cula, IPSIMO
IPONOPILHOHATIbLHAS MACCE ATOTO TEa.

[ paBUTalMOHHOE  TIOJIE  HOPEACTABIsIET  COOOH
PA3HOBUJIHOCTh CHJIOBOTO TIOJISI: Ha YaCTHIIbI,
IIOMEIIEHHBIE B  KAXIOM TOYKE TAKOro  IIOJIA,
NEUCTBYIOT  CWIbI, MPAMO  IPONOPIUOHAIBHBIE
ONpPEICIEHHOMY (PU3UYECKOMY CBOMCTBY 3THX YACTHIL
— Macce.

3eMIIs TaKXK€ OKPY’KEHA I'PaBUTALMOHHBIM II0JIEM (WA
[0JIEM TSATOTEHHUs), B KOTOPOM Ha TEIO JCHCTBYIOT
CHJIBI, TPOIOPIIUOHAIBLHBIE KX MACCaM.



' pasumauyuoHHoOe rosie 3emsu

BEIIECCTBA TEJIa, U PABHO YCKOPECHHUIO, COOOIIAEMOMY
CUJIOU TATOTEHUS B JaHHOU TOYKE MOJIS:




HanpsxxeHHOCTb nona g npeacrtaeBnsger cobon  BEKTOPHYHO
BEIMYMHY, HanpasneHne KOTOPOW onpeaensercsa HarnpasfeHnem
rpaBUTaUMOHHOMN cunbl F, a 4YMcneHHoe 3HavyeHune —

Hanps»keHHOCTb rpaBUTaLIMOHHOIO NOMsi COBNadaeT Mno BenuyunHe,
HarnpaBneHnt N eguHuuam U3MEPEHUA C YCKOpeHMeM CBOOOAHOro
nageHuns, XotTsa no ceBoemy OU3NYEeCKOMY CMBbICIY, 3TO COBEPLLUEHHO
pasHble usnveckme BernunYMHbl. B TO Bpemsi, Kak Hanps»keHHOCTb
nonga XapakTepusyeT COCTOSIHUE NPOCTPaHCTBa B JAaHHOW TO4YKe, cuna
N YCKOPEHME TMOSABMAKTCA TOMbKO TOorga, Korga B [OaHHOM Touke
HaxoamnTcst NpobHoe Teno.

Sxosnera T.IO. 5



N3ameHeHne cunbl TAroTeHusl, AeUCTBYHOLLEN Ha
KOCMOHaBTa npu yaaneHum ot 3eMnu
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N3 rpadpmka coyHKumMmn g = g(r) HarngagHoO BUOHO, YTO HaMNPS»XXEeHHOCTb
rPaBUTaALMOHHOIO NonA g CTPEMUTCH K HYM, KOrga pacctosHue r
CTPeEMUTCA K ODeCKOHeYHOCTU. [10aTOMY YyTBEpPXOEeHUS Tuna «ChyTHUK
MOKUHYI rpaBnTalnoHHOE nosie 3eMsin» HEBEPHHDI.
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PaccmosiHue om 3emsiu 0o JlyHbI

AR oo 3 84393KM ...................................... L

rpaBUTaLMOHHLIE MO HEBGECHbIX TeN nepekpbiBatoTcs. Ecnu agBuratbcs BOOSb
NpPsSIMOU, COEANHAKOLWEN LEHTPLI 3eMnun U J1yHbI, TO, HA4YNHas C onpeaeneHHoro
MecTa, byaeT npeobnagartb HaNPS)KEHHOCTb rpaBUTALMOHHOrO nosns J1yHbl.
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' pasumauyuoHHoe nosne JlyHbi

3

3eMJm Ha paCCTOHHHH ry = 3 ,84- 108 M. CJICI[OB&TGJIBHO yCKopeHHe

;p OOYCIIOBIICHHOE 3¢MHBIM MPUTSHKCHUEM, Ha opouTe JIyHbI paBHo
a —g(R Ir )2 =9,81:(6,37-10°/ 3,84-10%)> =9,81:60> = 0,0027 m/c>.

C Takum YCKOPEHHEM, HallpaBJICHHBIM K IIEHTPY 3eMJIH, JIyHa ABHKETCS
no opoute. ClieqoBaTreibHO, 3TO YCKOPEHHE SIBIISIETCS HOPMAJIbHBIM
YCKOPEHHEM, KOTOPO€ MOXKHO pACCUUTaTh [0 KHHEMAaTU4Y€CKOU
(dopMyJie 1JIsi HOPpMAJIbHOTO YCKOPEHHS:;

a_=vir =Qmur /T)/r = (2mr / T)*/ r =47t2rH/ T*=0,0027 m/c?,

rae ' — nepuoj oopaiieHus JIyasl Bokpyr 3emiu (27,3 cyT).

CoBrazicHHe pPE3yJbTaTOB PacueTOB, BBIINOJIHCHHBIX Pa3HBIMU
criocobamu, IOATBEP KIAaCT MpeanoaokeHrne HproToHa 0 enuHOoM

pUPOJIE CHUIIBI, YAEpKuBarolien JIlyHy Ha opOuTe, W CHIIBI
TIAKCCTU. SIkosinesa T.IO. 8



Cuna msixkecmu

3eMiIe.
Ecnn Ha TElIOo JEHCTBYET TOJBKO CHJIA TSIKECTH, TO OHO
coBepiIaeT cBoOogHOE najacHue. CBOOOAHOE MaJeHue

— 3TO ABWKEHHE TeJla B 0€3BO3AYIITHOM IIPOCTPAHCTBE
(BaKyyMme) MoJI ICHCTBUEM TOJIBKO CHJIBI TSIKECTH.

YckopeHue cBOOOMHOro majgeHusi (YCKOpeHHe CHJIbI
TAKECTH) — YCKOPECHHE, KOTOpOE€ IIpHUOoOpeTacT
cBOOO/IHAsI MaTepualibHasl TOYKA I1OJ ICHCTBUEM CHUJIbI
TSOKECTH. TaKoe yCKOpeHHE hMen Obl [EHTP TIKECTH
I000ro Tejaa IIpuM MaJeHHMU Tella Ha 3eMIII0 ¢
HEOOJILIIION BRICOTHI B Q€3BQ3AYIIIHOM IPOCTPAHCTBE.

€Ba




OnbiTbl Manunesa ¢ nagaWMUMMU Tenamm

Ecnan cuna nputskeHus B TOU4HOCTH IPOIIOPLMOHAIbHA
Macce, TO JiBa Te€jla C pPasHOM MAaCCOM JOJKHBI
OJMHAKOBO H3MEHATH CBOI CKOPOCTh B IIOJE
TaroreHus. ONbIThl ¢ SApaMy, COPOIICHHBIMU C
«ITamaromment Oammmny B Ilm3e B komme XVI B.,
MMOATBEPAUIN C JOCTYIIHOM I TOrO BPEMECHU
TOYHOCTBIO, YTO B OTCYTCTBHE COIIPOTHBIICHUS
BO3yXa BCE TeJia majgaroT Ha 3eMITIO
PAaBHOYCKOPEHHO, WM 4YTO B JAHHOM TOYKE 3E€MIIH
YCKOPEHME BCEX TEN MPHU MaACHUU OJHO U TO XKE.
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lNMu3zaHckas nadarowast 6awiHs
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Onbimsbi Manuness ¢ nadarowWumMu mesaamu

“Tanmunco lammicii (1564 —Ptea24r)



KuHemMaTnyeckmne xapakrepmucTmku
cBOOOAHOIro nageHus
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JeuxeHue mena, 6poweHHO20 eepmuKasibHO
e88epXx ¢ Ha4yaslbHOU CKOPOCMbIO v,
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HeuxxeHue mena, 6poweHHO20 eepMuUKasibHO
66epx C Ha4aslbHOl CKOPOCMbLIO v,

4yepe3 Bpems

CIEIOBAaTCIIbHO, BpeMs IIOObEMA M BpeMs MaJCHMS
OJIMHAKOBEIL. Bo BpeMs mageHus Ha 3eMIII0 CKOPOCTh Tejaa
paBHa —V,, T. €. TEJIO MajaeT Ha 3eMJII0 C TaKOH K€ II0
MOJIYJII0 CKOPOCTBIO, C KAKO OHO OBLIIO OPOIIICHO BBEPX.
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JeuxxeHue mena, 6poweHHO20 Moo ya2sI0M o. K 20PU30HMY,
pasJioxeHue eekmopa HayaJlbHOU ckopocmu menayv,
Mo KOOPOUHaMHbIM OCSIM

v 0ox
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JeuwxeHue mena, 6poweHHO20 oo ya2siomM
a K 20PpU3OHMYy
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bannucmu4eckass mpaekmopus

TaKO€ ABMKCHUE B 3HAYUTEIIHLHOM CTEIICHU HCKAXKEHO
M3-3a COIPOTHUBIICHMS BO3JyXa, KOTOPOE MOXKET
CYIIECTBEHHO YMEHBIIIUTH JAILHOCTh I10JIETA TEIA.

bajaucTruyeckasgs  TPAeKTOPpUA —  TPACKTOpUS
IBIDKCHHUS CBOOOJHO  OpOIIEHHOrO TeEjaa MO
ICMCTBUEM TOJBKO CHJIBI TSKECTH (TPacKTOPHUIO
IBMKCHMSI TAKOro Teja B arMocdepe Omph pPaBHOM
WA OJIM3KOM K HYJIFO OTHOIICHUH MOABEMHOM CHUJIBI
K adpOJAMHAMHYECKOMY CONPOTHUBICHUI) TAaKXKE

L4

HA3bIBAIOT OAJINCTHYECKON TPACKTOPHUEH ).
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CBobogHOEe ABMXeHUue Ten B
rpaBuTalMoOHHOM norse 3eMnu




