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MCTOPUA

YcTtaHoBneHme HetoTOHOM 3aKkOHa BCEMUPHOIO

TArOTEHMSA SIBUITOCb BaXKHENLLMM COObITUEM B UCTOPUN DU3UKN.
Ero 3HayeHue onpenensieTcs npexae BCero

YHMUBEPCANbHOCTbIO rpaBMTaLMOHHOIO B3anmogencTemd. Ha
3aKOHE BCEMUPHOrO TArOTEHNSA OCHOBLIBAETCHA OAUH U3
LEeHTparbHbIX pa3genoB acTPOHOMUN — HeEBeCcHaa MexaHuKa.
Mbl OLLyLLLI@aEM CUNY MPUTSKEHUS K 3eMIie, O4HAKO NPUTSXKEHNE
MarnbIX TeN Apyr K 4pyry HeowyTumo. TpeboBanockh
aKcnepuMeHTarnbHO JOKa3aTb CnpaBeanMBOCTb 3aKoHa
BCEMMUPHOIO TArOTEHUS N ANs 00bIYHbIX Ten. IMEeHHO 3TO U
caenan KaeeHnauwl, NONyTHO onpeaenvs CPeaHIo NIIOTHOCTb
3emnu. NepBoHa4anbHO 3KCNEPMUMEHT ObIn NpeanoXxeH [PKoHoM
Mwuuennom. IMeHHO OH CKOHCTPYMpOBar rmaBHYo AeTarb B
aKcnepuMeHTanbHOM YCTaHOBKE — KPYTUIbHbIE BECHI, 04HAKO
ymep B 1793 Tak 1 He nocTaBmB onbiTa. [ocne ero cmeptu
gKcrnepmmeHTanbHas yctaHoBka nepeluna k 'eHpu KaseHauuuy.
KaBeHauw mogmdunumpoBan yctaHOBKY, NPOBES OMNbITbl U onucarn
nx B Philosophical Transactions B 1798.



YCTAHOBKA

YcTaHoBKa npeacTtasnsna cobon AepeBaHHOe KOPOMbICIO ANMHON
okono 1,8 m ¢ npukpennéHHbIMK K ero KoHL,amMm HebonbLLIMMU
CBUHLIOBbIMM LLApaMu anameTpom 5 cm n maccon 775r., i)
noABELUEHHOE Ha HATU U3 NOCEPEDPEHHON Mean ,EI,J'II/IHOI7I 1m. Katum
LLIapaM C NOMOLLbIO cneLmaribHOM NOBOPOTHOM pepMbl, OCb BpaLleHUS
KOTOPOW COBNagaeT HAaCKOSIbKO BO3MOXXHO TOYHO C OCbHO HUTH,
NoaBOAMIIUCE ABa CBUHLOBLIX LWapa 6onbLluero pasmepa — gmaMeTpom
20 cm u macconm 49,5 kr, )XECTKO 3aKkpennéHHbie Ha hepme.
Bcnencreue rpaButauMoOHHOIO B3aMMOAENCTBUS MarbiX LWApoB C
BONbLUNMKN KOPOMbICIIO OTKITOHSANIOCh Ha HEKOTOPLIW Yyron. 3Has
ynpyrue CBOMCTBa HATU, a TakKe Yrosi NOBOpOTa KOPOMbICIA, MOXHO
BbIYNCNUTb CUITY NMPUTSKEHNA Manoro wapa K 6onbLwomy, a otcroga

N rpaBUTALMOHHYIO MOCTOSIHHYIO.

YNpyroctb HATKU Ha KpyYeHue onpenensnach, MCxoas U3 nepmoga
CBOOOAHbLIX KorebaHnn KOPOMbICIa, KOTOPbIN COCTaBMAN 15 MUHYT.

[ockonbKy n3aMepsieMble CUINbl HUYTOXHO Marbl, Obln NPeanpuHAT
LienbIn psia Mep, UMEOLLIMX Lienbio KOMMNEeHcaLuio NorpeLlHoCcTEN,
BO3HMKaOLLMX BCIeACcTBUE BO3AENCTBUSA (DU3NYECKMX YCITOBUI OMbITa,
HE UMEIOLLIMX HENMOCPEACTBEHHOIO OTHOLLEHUS K M3MeEpPSEMbIM
rpaBUTaLMOHHBLIM CUNaM, HO MOTYLLIMX OKa3aTb Ha pe3ynbTaT BNUsHUE,
CpaBHUMOE U Jaxe npeBsbillatollee AencTBme aTux cun. B uncne
3TUX MEP MOXXHO OTMETUTb CreaytoLme.




OnbIT NpoBOAMTCA B ABa NPUEMA: cHa4vana 6onblune Wwapbl C MOMOLLbIO
NOBOPOTHOIO MexaHu3ma hepmMbl NOABOAATCH K MarnbiM C OA4HON CTOPOHBI
(Hanpymep, NPOTMB YacoBOW CTPESKK, KaK NMOKa3aHo Ha PUCYHKe), a 3aTemM — C
NPOTMBOMONOXHOW, U NU3MEPAETCA ABONHON Yron 3akpy4ynBaHUsS HUTU — OT
OTKITOHEHMS KOPOMBICITa B O4HOM HarnpaBneHnn 4o NpoTUBOMOIIOKHOI0. ATO
yBefIM4YnNBaET HENOCPEACTBEHHO N3MEPAEMOE 3HaYeHMe YIna, a rnaBHoe —
KOMMNEHCUPYET BINSHNE BO3MOXHOIO HaKIMOHEHUS Ny aedopmaunm
YCTaHOBKW /UK 30aHns Npu NepemMeLLeHnn TAXKENbIX LWapoB B Xoae
9KCNepuMeHTa, a TakKe BO30eNCTBUE Ha pe3yrbraT BCEBO3MOXHbIX
aCUMMETPUYHbIX PaKTOPOB: TEXHUYECKN HEN3DEXHON aCUMMETPUN CaMOW
YCTaHOBKW, rpaBUTaLNOHHOIO BIIUSIHNS MACCUBHbIX OObEKTOB, HAXOAALMXCH
noGnunaocTtun (3gaHui, rop K T.M.), MarHNTHOro Nonsa 3eMnu, e€ BpaLleHus,
nonoxenua ConHua u J1yHbl, n ap.

ﬂ,ﬂﬂ npenorBpalleHna BJINMAHNA KOHBEKLMOHHbLIX MOTOKOB BO34yXa B
NnoMeLLEHNN KPYTUJIbHbIE BEChHI OblNn 3aKNOYEHBI B ,El,epeBFIHHbII7I KOXYX.

[TpeanonoXxmBe, YTO Ha 3aKpy4MBaHME HUTU MOXKET OKasaTb BIUSHUE MarHUTHOE
B3aMMOLENCTBUE Xere3HbIX CTEPXXHEN (hbepMbl N CBUHLOBbIX LLIAPOB,
KaBeHAuLL 3aMEHUN CTEPXKHN MEOQHBIMU, A AI4D Ta wa nas/ALTaTL




ABCDDCBAEFFEA — HenoaBm»KHbIN AepPEBSHHbIN KOXYX, BHYTPU KOTOPOro
noaBeLLEeHbl KpYTUNbHbIE BECHI.

M — TOHKUU ,D,epeBFlHHbIVI CTep>XeHb KOPOMbICIla.

g — pacTskKa 13 TOHKO cepebpsaHO MPOBONOKN, CoobLLIatoLLLas XECTKOCTb
KOpOMBbICHY.

X — Marnble wapsbl, NoABELLUEHHbIE K KOPOMBICITY Ha MPOBOJSIOKE.

K — pykosiTka MexaHu3ma rnepeoHavasribHOM YCTaHOBKM KOPOMBbICHa.

RrPrR — noBopoTHasa depma, ¢ 3akpenni€HHbIMM Ha HEW BoNbLUMMK LLapaMu
MM — LWK1B NOBOPOTHOrO MexaHmn3ama epmoi.

L — ocBeTuUTENBLHBLIE NPUBOPLI

T — Teneckonbl Ans HabnoaeHUs 3a OTKITOHEHMEM KOPOMbICNa Yepes
OCTEKNEHHbIE OTBEPCTUSA B TOPLIEBLIX CTEHKAX KOXKYXa, HANPOTMUB KOHLIOB
Kopombicria. Ha HKHUX Kpasix 3TUX OTBEPCTUN C BHYTPEHHEN CTOPOHbI KOXXYyXa
ObINKN yCTAHOBMEHbI LLKarbl U3 CITOHOBOMW KOCTU ¢ Aenenusamu B 1/20 aronma
(okono 1,2 mm). Ha TopLiax kopombicnia bbinv npukpenseHbl BEpHbePbI U3 TOro
Xe matepuana, ¢ TakuMu ke aeneHnamm, nogpasaenéHHbiMy Ha S5 paBHbIX
OTPE3KOB. TOYHOCTb U3MEPEHUS OTKITOHEHNS KOHLIA KOPOMbICIa COCTaBnana,
Takum obpasom, 1/100 gronma. Hannumne aByx Teneckonos No3Bosnio
KOHTPONUPOBaTb KOPPEKTHOCTb SKCepumMeHTa: ecnu bl NoKasaHus
TENEeCcKonoB 3aMeTHO OTNMUYanuch, 3TO CBMOETENBbCTBOBANO Obl O HANMYNK
Kakoro-T1o gedekTta B KOHCTPYKLMN YCTAHOBKW, UM O KAKOM-TO HEYYTEHHOM
domnsnyeckom dpakTope, CyLLEeCTBEHHO BNUAIOLLIEM Ha pe3ynbTar.

[1na cBoero BpeMeHu ata ycTaHOBKa siBUNacb 6ecnpMmMmepHbIM LLEAEBPOM
NCKyCCTBa (PU3NYECKOro KCNepnMeHTa.



BblHVICIIEAROE
SHAYHEHWE

B «bputaHHuke» yTBepxaaetcs, 4to . KaBeHaunw nony4un s3Ha4yeHme
G=6,754-10"1 m3/(kr-c?). 310 e yTBepxaatoT E. P. Koan, K. Kpoys, Ix. JiomoHA 1 A.
Kyk. J1. Kynep B CBOEM BYXTOMHOM y4eOHMKE OU3NKM NPUBOAUT APYroe 3HaYeHue:
G = 6,71-10 'm3/(kr-c?). O.N. CnupuaoHos — Tpetbe: G = (6,6£0,04)-10 1 m3/(kr-c?).
Cam KaBeHOuLL B CBOEM SKCNEPUMEHTE HE CTaBun 3agavy

onpeaeneHus rpaBUTaLMOHHON NOCTOSAHHON, O KOTOPOW B €ro BpeMsi eLlé He BbIno
BblpaboTaHO eanHOro npeacTaBneHnsi B Hay4HoM coolLllecTBe. B cBoen
Krnaccudeckon paboTe OH paccuumTan 3Ha4YeHne cpeagHen nnotHoctn 3emnu: 5.48
NNOTHOCTEN BoAbl (coBpeMeHHoe 3HaveHune 5,52 r/cm® nuwb Ha 0,7% otnuyaetcs
oT pesynerata KaBeHaunwa). CpegHsasa nNOTHOCTb NfIaHETbl OKa3anachk 3HAaYUTENbHO
6onbLue NOBEPXHOCTHOM (~2 r/cM?), N3 3TOro crneaoBarno, YTo B rnydbnHax 3emnu
COCPEeOOTOYEHDI TSXKESbIE BELLECTBA.

[paBuTaUMOHHAs NOCTOAHHAA Oblna BBeAeHa, NO-BUANMOMY, BepBble

Tonbko C. [1. NyaccoHom B «TpakTaTe no mexaHuke» (1811). 3HaveHmne G bbino
BbIYMCNEHO MO3XEe APYrMMM YYEHbIMU N3 AaHHbIX onbiTa KaBeHAuwa. KTo BnepBbie
paccuuTan YncneHHoe 3HadveHne G, nctopmkam HEM3BECTHO.



POJ1b OlblITA KABEHOWLLUA

3aKOH BCEMUNPHOIO TATOTEHUA NOJTYHUJT
IKCrNnepmmMmeHTasibHoe OKa3aTelribCTBO

3aKOoH BCEMUPHOIO TANoTEHUA CT1aJ1 NIPUMEHNM
AJ14 KOJTIMYECTBEHHDLIX paC‘-IeTOB

Tenepb MOXHO ObINTO paccynTaTb Macchl U
MNSIOTHOCTU Pa3fiNyHbIX HEOECHBbIX TeS, B TOM
4yucrne n 3emMnu, TpaekTopmn NCKYCCTBEHHbIX
CNYTHUKOB 3eMIIN.

OI'Ipe,EI,eJ'II/ITb BpeEMA U MECTO COJIHEHHbIX U
NNYHHbIX 3aTMEHNN.

OTKpPbITb HOBbIE MMNaHETbl U 3BE3bI.

[penyragaTtb HoBble dhU3n4eCKMe
3aKOHOMEPHOCTH.



OMNPENENEHVE MACCH! 3EI\/IJ'I

LOonycTtum, 4To ¢ 3eMnen B3anMoaencTByeT
Teno maccou 1Kr, HaxogsLleecs y ee

NoBepXHOCTU. Toraa cuny NpUTAXXeHUa Tena K
3emne MOoXXHO HauTK OBYMS CNOCC  _ ~ m-M

2
[~ 7 - M |BI€ HaCTWn ¢ . p2 CTB,
nm-g=aG 5 M:g
R G

N3BecTHO, YTo g=9 /1 min2 (=R R7.101

H-m2/kr2, R=637(M = 6-10%* Kgl VX
3HA4YEeHUNA, I'IOJ'Iy‘-Il/IM Maccy eMJ1N.
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