§ 65] ’ JBMXEHHWE OTHOCHMTEJIbLHO BPAUIAIOILERCS 3EMJU U7

Jlns BBIYHC/IEHHS WHTerpasna BBefieM NpAMOYTOJLHYIO cHcTeMy Koopguuar. Ocs Z
HanpaBuM BROML ocH GUIYPHI THPOCKONA, a 0Cb X PACHOAQKHUM B MAOCKOCTH, B KOTO-
poii jexar sekTopsl @ U @ (cM. puc. 185). B 3Tofi cucreMe Koopguuar

M=—2/0Q, | 2 dn—20Q, | 2x dn+2i0Q, | 1y dn+2i0Q, | yz dm.

Bce BXofsILHe Cloaa HHTErPaIEl, 38 UCKJIIOYEHHEM NePBOro, o6pamaioTcs B Hy/1b H3-3a
0CECHMMETPHYHOrO pacnpenesenns Macc. [TepBhiil e wWieH MOXeT 6LITh 3alHCaH B BHAE

Mz—ijxS(xz—{—y?) dm:—j[i(nQ sin &,

rpe § — yrosq Mexny BeKTopaMH @ u Q, a IJ_ — COOTBETCTBYIOLHH MOMEHT HHep-
UMM THpocKona, B BekTophoii dopme

M=1, [Qo]. (64.26)

A

Bexroptoe npousseneHue {Q@] ects BEKTOpP CKOPOCTH, C KOTOPOdl HPH PRry/sipHOR
NpelecCHy NBHXKRTCA KOHEU BEKTOPa ©, HEH3MEHHO CBA3AHHEIA C OChIO (PHIYDBI THPO-
ckona. TakuM 06pa3oM, BEpPUIHHA THPOCKONA NepeMelaeTcsT He B HalpaBJAeHHH IPH-
JIOMKEHHOH CWJibl, 2 B HePNeHAUKY/SDHOM X Hefi HanpaB/ieHHH — B HanpapjieHHH
momenta M. 310 — TO, UTO Kamxelcsi Gosiee BCETO YAUBHTEBHBIM B ABHKEHHH THPO-
ckona. Ecaiu nmepefitn K cHcTeMe OTcueTd, Bpaifawoleiics ¢ yrJoBOf CKOpOCThIO mpe-
ueccr €, T0 MOXHO CKas3arb, YTO B TOH CHCTeMe MOMEHT BHEIHHX CHJ ACJIKEH
YpaBHOBEUIHBATL MOMEHT cusl uHepuun Kopuoauca.

§ 65. YpaBHeHHe OTHOCHTEJbHOTO ABHMEHHA MaTepHaANbHOH TOUKH
B TPABHTALHOHHOM MoJie 3eMAH C y4eTOM ee BpaleHHs

1. TlpumenumM ypaBHeHHe OTHOCHTENbHOrO ABUKeHUS (64.15) K ABU-
KEHHIO Tel OTHOCHTelbHO 3eman. [pumyuiyiocst cuctemy orcuera S
CBfIXKeM ¢ Bpawatouieiics 3emieli. Peub uner o BpaimeHun 3eMJH OTHO-
CUTEIbHO WHEPLHAJLHOH CHCTeMbl OTCYera, Hampumep chcTeMel Komep-
Huka. Hauano koopaunat O nomectim B uentpe 3emun. Takum obpa-

30M, II0]L ¥y CJIe/lyeT OHHMATh CKOPOCTh, a 10 ¥, — yCKOpeHHe LEeHTpa
3emau. 3em/s BpauiaeTcs NPakTHYECKU PaBHOMEPHO, a IIOTOMY IIocae]-
Huil yaeH B ypaBHenuH (64.15) Bunagaer. [asee, Tak Kak peub Oynaer
HITH TOJBKO 00 OTHOCHTENBHOM [BHIKEHHH, YCJOBHMCS ONYCKaTh
B ypaBHeHnu (64.15) uHIeKc «OTH», T. e. 6yleM MoJaraTb ¥ = Uyry,
@ = A,y DBHEUHIOIO CHNy INpeicTaBUM B BHIE CYMMbl TpeX CUl
F3 -+ Fy, + F, rae F3 — cuja rpaBHTalHOHHOTO NPHTAXKEHHA 3eMIH,
F, — paBHOJCHCTBYIOWAA CHJ [PAaBUTALLHOHHOTO NpuUTHKeHuda CosaHNA,
JlyHbl, nyaHeT, 3Be31 H MpoOYHX HebecHBIX Tes, F — reomerpuueckas
CyMMa BCEX OCTaJbHBIX CHJ, JNEHCTBYIOUMX Ha MaTepHAJbHYI0 TOYKY.
Cuna F cnaraercsi, HampHMep, U3 CHJIBI CONPOTHBJICHHS BO34yXa, CHJIbE
TPEHHS, CUJIBl HAaTSXKCHHSI HUTH U np. B 3TuX o603HaueHHAX ypaBHe-
nue (64.15) npumer BuA

ma = (F3 + mw?r ) + 2m [ve] + F+ (Fy — mv,). (65.1)

2, Hcnonp3yem aanee ¢yHaaMeHTalbHBIH (DH3UYECKHH 3aKOH, c€O-
IJ1aCHO KOTOPOMY 6CE MeAq 8 00HOM U MOM e nose mAomenus nadawm
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C 00UHAKOSbIM YCKOpeHUem. DTOT 3aKOH Ha3LIBAeTCS] 000OWEHHbIM 3aKO-
HoM [asuses, tak Kak [amuiedl Obl1 IEPBbIM, KTO YCTAaHOBWJI €ro
CIpaBe/IMBOCTh LIS TeJ, CBOOOAHO NAJAIOLIMX B TOJIe TSMECTH 3eMJIH.
M3 3Toro 3akoHa ciefyeT, 4TO cuta, Oeticmsyroulas HA meso 8 epasu-
MAYUOHHOM NOAE, HE 3ABUCUM O COCMABA MeAd, a4 MOAbKG Ot €20 MACCHL.
OHa cmpoe0 nponopyuoHalbHa macce meia. B 3TOM OTHOWIEHHH CHJIBL
TArOTEHHs] BenyT cebsl Tak »Ke, Kak M cuinl HHepuud. Ilocnenmue,
OYEBH/HO, TaKXe CTPOro NPONOPIHOHANLHEI MaccaM Tell.

3. OcHoBHOH BkJajy B cHay F, BHOCAT TDaBHTAlHOHHEIE IOAA
ConHua u JIyHel. 9TH noJs, B OcOOCHHOCTH TPaBHTALIOHHOE TI0J€¢
Jlyupl, HeonHopoaHsl. OHH yO6LIBAIOT O6PaTHO NPONOPIHOHANBLHO KBaJl-
param paccrosnuii or ConHua u JIyxsl. OaHako pasmepsbl 3eMJIH OYEHB
Maslbl [0 CpaBHEHWIO C 3THMH pacctosHuAMmH. Ilpu paccmorpeHrH
JBHKeHHH BOJIM3H 3€MHOH NOBEPXHOCTH H3MEHEHHFIMH TpaBHTAalHOH-
HelX noselt ConHua, JIyHbl ¥ BCeX NPOYHX BHEIIHHX I'PaBHTALHOHHBLX
nojefl Ha pacCTOSIHUSX IOPSIIKA [HaMeTpa 3€MHOro Iapa MOXKHO
B [IepBOM NPHO/IMXKEHHH INpeHeOpeyb, T. €. CYUMTATh BHEIIHEE TIpaBH-
TALMOHHOE I0JI€ B OKPECTHOCTH 3eMiIn 00HOpoOHbiM. ONHOPOLHOE Tpa-
BUTAIlHOHHOE II0Jie cOooOllaeT OJHO H TO K€ YCKOpeHHe BCeM TeJsaM,
HE3aBHCHMO OT TOrO, B KaKHX TOUKaX HOJS 3TH TeNa Haxoidrcs. 3Ha-
YHT, B IPHHATOM MPHOIHKEHHH BHELUHee IPaBUTALHOHHOE M0je CO0C-
| lL@eT PacCMaTPHBAEMOH MaTepHANbHON TOUKE TAKOE e YCKOPEHHe,

4TO U HEHTPY 3eMTH, T. e. ©p. IlosTomy Fy, — mo, = 0. Takum obpa-
30M, cuast epasumayuonnozo npumsascenus Coanya, Jlyner u ecex oc-
manvHblx HebecHbiX mea ebinalam U3 YPAasHeHUll OmHOCUMEeAbHOEO
Jsumcerun (65.1). OHu NOAHOCMBIO KOMREHCUPYIOMCS HOCMYynamesb-
HOIMU CUAOMU UHEPYUY, BOSHUKQIOWUMY U3-30 YCKOPEHUA, CO0DLeMO20
3emae 3MUMU noAAMU. ITOT 3aMeUaTeNbHbINA Pe3y/bTaT, KaK Mbl BHJHM,
IBJSIETCA CJAEACTBHEM OOOOLIEHHOTO 3aKoHa [anuies.

4. Cuna F3 TpaBHTAalMOHHOTO IPHUTAMNEHHA 3eMsH, a C Hedl H
BeKTOpHas cymma F3 -+ m@?r), BCJEACTBHE TOTO e 3akoHa [anau-
Jiest, MPOTOPUHOHAIBHEl Macce ‘MaTepHAJIbHOH TOUKH . ITa CyMMa
He 3aBHCHT OT OTHOCHTEJBHOTO [BHXKEHHS TOYKH H XapaKTepH3yeT
TONBKO T'PaBHTALHOHHOE TioJle 3eMaHu H ee Bpalkenue. llenecoobpasno
paccMaTpyBaTh 3Ty CYMMY KaK eluHYI0 BelUYHHY. i Hee Mbl BBEAeM
ofo3HaueHue

Fs+mor| =mg. (65.2)
Torna YpaBHEHHE OTHOCHTEJBLHOTI'O ABHXKEHHUSA IPHMET BHJ
ma=mg-2m[vo]-+ F. (65.3)

BenunuyHa g onHa U Ta e 714 BCeX Tel — OHa MOXKET MEHSIThCH TONbKO
NpH Nepexojie U3 OIHOH TOYKH IPOCTPAHCTBA B JPYTYIO.

Jna ycraHoBnenns (H3HUECKOTO CMEBICIA BeKTOpa g JONYCTHM,
YTO BHeIUHHX cuJ HeT (F = (), a ckopocTh ¥ MarepHa/bHOH TOYKH
pasna Hymo. Torna us gopmyanl (65.3) cnenyer ¢ = g. Takum obpa-
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30M, 6eKMop & ecmb YycKoperiue c60600HO nAdaoweeo meaa OMHOCUMENbHO
3emau hpu ycaosuu, HmMo e20 CKOPOCMb 8 paccmampueaemsili mMomerm
pasHa Hyaw. OroBopka OTHOCHTENBHO CKOPOCTH tena HeoGXoxuma,
TaK Kak NpH HaJIHYHH CKOPOCTH ¥ MNOSIB/ASETCS HOMNONHHTENBHOE YCKO=
peHHe H3-3a KOPHOJHCOBOH cH/bl. MBI BHIHM, 4TO ycKopeHHe CBOGOA-
HOTO DAJIEHHSI COCTOUT M3 JABYX CJaraeMbix '

&= Gusc+ 0. (65.4)

i o
[lepBoe U3 HHX, L = th eCTb yCKOpDEHHe, BLI3BAHHOE CHJION rPaBH-

TAUHOHHOrO mpUTsKeHust 3emsud. Takoe yCKOpeHHe MBI MOJYYUJIH Gbl,
ecJIH - Obl U3MePsIH  YCKOPeHHe CBOGOJHOIO NaJleHHsI OTHOCHTEJILHO
HEMOJBUXKHOM CHCTEMBI OTCYETa  NMPH YCJOBHH, UTO, NOMHMO 3€MHOIO
FPaBUTAIIUOHHOTO MOJs, HHKAKHX JIPYrHX moJiell Her. BTopoe cia-
raeMoe o’r| ecTb yCKOpeHHe, cooblliaemoe LeHTPoOeKHOH CHIOH HHep-
MU H CBSA3aHHOE C BpalleHHeM 3eMJIH.

§ 66. Bec u B3BelmBanue Ten

1. Becom meaa HadviBaemcs npusoxceHHas K Hemy cura P, pas-
Has U NPOMUBONOAONCHO HANPABACHHAS CUAe, C KOMOPOU 3mo meao
delicmeyem Ha nodcmasky, HA KOMOPOU OHO AeXcum, WAL MAHem 3a
nodeec, K xKomopomy oHo noogeweno. Ilpu smom npednorazaemcs, 4mo
meao, noocmasKka U noosec NOKOAMCS 8 Mol cucmeme omcdema, 8 Ko-
mopoti npoussodumcs e3geriusarue. Koeda ecosopam o gece meaa,
06biHO npednosasaiom, Mo meao, noOCMasKa U Noosec NOKOSMCA
omuocumenapHo Semaw. HonmycTHM pand onpefllesleHHOCTH, YTO TeJio
JekUT Ha nojictaBke. OHO JelicTByeT Ha MOJACTaBKYy ¢ cHjoll P,
IOJCTaBKa JeHCTByeT Ha Tea0 C NPOTHBONOJOXKHO HampasJieH-
ot cunoii F. Ilo cmpicny P ¥ F Cyth CUJBl  B3auMoAeHCTBUS
nojcTaBkd H Tesna. OHH YIOBJIETBOPSIIOT TPeTbeMy 3aKoHy HbioroHa:
F = —P. llpexnonarasi, 4to TeJO HA HOACTaBKE I[OKOHTCA, II0O-
ctaBuM B ¢opmyny (65.3) v =0, a =0, F= —P. Torna naa P
HaiieM

) P=mg. (66.1)
YuutuiBas (65.4), BUaUM, 4T0 P COCTOHT U3 JBYX CJlaraeMblX:
P=mg.s. + mor, =F34-mo?r,. (66.2)

3HAYHT, 6eC eCme 2e0MeMPUULCKAS CYMMA CUAbL 2PABUMALUOHHOS0 npU-
maxcenus 3emau Fs u yenmpobexcrotl cuavt utepyuy mao’r .

Ecau Tesio TMOABEILEHO HA HHTH, TO PACCYXKAEHHS OCTAIOTCA TeMH
e caMbIMH. B 3TOM cilyyae HampaBJieHHe HHTH onpefiesisieT Hanpasie-
HHe CHJbl P, a CJel0BaTeNbHO, H YCKOPEeHHe CBOGOLHOTrO MajieHHs g.
OHO Ha3bIBAETCS HANPABACHUEM OMmgeca WIH OMBECHbIM HANPABACHUEM.

2. BexTop g,5. XapakTepH3yeT TIpaBHTAUHOHHOE ToJe 3eMiH.
B kaxJo# TOUKE NPOCTPAHCTBA OH ONpPENENseTcs TOJIbKO pasMepamy



