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DTa cmila HCKpPHBJSIET TPAEKTOPHIO MasiTHUKA. JlOMyCTHM cHadyana, YTO MasTHHK
OTKJIOHEH B KpaiiHee nojioxkeHne A, a 3aTeM oTnylien 6e3 HaualbhOH ckopocTH. Eciu
6bl He GEIIO KOPHOJIHCOBOH CHJIBI, TO MasTHHK NpHLIe] Obl B AHAMETPaJbHO NPOTHBO-
noJIoKHY0 TouKy A’. KopHosucoBa crila OTKJIOHHT MasiTHHK B CTOPOHY, H OH NpHAET
B TOYKy B, pacnoJoxeHHYW npabce. B 3Toll Touke CKOpPOCTb MaATHHKA OGpaTHTCS
B HYJb, a 3aTeM H3MEHHUT Hanpabjehue. M3sMeHHT nanpapieHHe H KOPHOJHCOBA CHJA,
Ona no-npexxHemy Gyjter uarufaTb TPAeKTOPHIO MAasiTHHKA BNpaBo (Tak Kak mnabiio-
Jarte/b TakiKe JOJKEH MOBEPHYTbCs, YTOOHI BCe BpPEMsI CMOTpeTb B HAanpabJeHHH
JBHKCHHS] MasTHHKA). 3aTeM MasTHHK GyJeT NOcJaefoBarte/]bHO NMPHXOLHTb B HOBLIE
ToukH nosopoia C, D, ... B pesyabTaTe moJyuuTcs CJIOKHasi KPDHBasg C YIVIOBBIMH
TOYKaMH, H300paxKeHnHasl cxemaThueckd Ha puc. 190, a.

Hecko/bKO HFOM - XapakTep TpPaeKTOPHU NOJYYHFCS] B TOM CJydae, KOrja MasiT-
HHKY COOOLieH TOJUYOK M3 NOJIOXKEHUS DaBHOBeCHSl. TpakTopHs Mo-NpeXHeMy GyleT
nsrubarecst BripaBo. Ho B Kpaiinue Toukn A, B, C, ... (puc. 190, 6) masiTHHK 6yler
NPUXOJHTE C OTVIHYHBIMH OT HYJSl a3UMYTaJlbHBIMH CKOPOCTSIMH, KOTOPEIE OH MpHOGpedl
noj AefiCTBHEM KOPHOJIHCOBON CHJbI, KOTAA ABHrajcs H3 ueHtpa. B pesynbrate B Me-
CTax NMOBOPOTA MOJYYATCH lie TOYKH 3a0CTPeHmMs, a IJ1aBHBle 3aKpYIJIeHHs, Kak 3To
H306paKeHO Ha pHCYHKe. BereiacTRue MeijleHHOCTH BpalueHHst 3eMau Habmionarenb
He 3ameyaeT HCKPHBJIEHHsl IVIOCKOCTH Kauanusi MasiTHuka. B ofonx caydasx emy
KakeTcsl, 9TO IJIOCKOCTb KauaHMH MasiTHHKA BpalnaeTcsi BOKPYT BePTHKAIH C YIJIO-
BOH CHOPOCTBIO Oy = O sin .

SAdAYA

Onun n3 MmasitHukoB ®yko ycraHoejeH B Jlemunrpage B HcaakueBckoMm co-
6ope, [nuHa MmasTHHKa [ = 98 M, JnHeliHas aMIVIUTyAa KoJ1eGaHHH IIapa MasiT-
Huka (T, e. HauboJbllee OTKJIOHEHHe €ro M3 TNOJOXKEHHS DPAaBHOBECHS) X, = 5 M.
MasATHHK OTNyCKaJacs U3 KpaiiHero noJoxeHust 6e3 HaualbHOTO TosMdka. ONpenesaHTh
6oKOBO€ OTKJOHEeHHe [iapa MasTHHKA OT IIOJIOXEeHHS  DaBHOBECHS B MOMEHT NPOXNO-
XKIEHHS €ro yepes cpeluee NoJioxkeHue. ['eorpaduueckas wupora Jlenunrpana & = 60°.

Pemenue 3ra 33naua pemwaeTcss npolie, eCJd JABHKeHHe pacCMaTpHBATh
‘B HENOJBHKHOM CHCTeMe OTcuera (TOYHee, B CHCTeMe OTCUeTd, Bpamawoueics OTHO-
CHTeJbHO 3eMJIH BOKDYl BeDTHKalIH DPacCMaTPHEAEMOrO MeCTa C YIVIOBOH CKOpO-
CTBIO — @,). B 3Toli cHcTeMe ypaBHeHHe Masbix KoJe6aHHH MaTeMaTHUECKOrO MasiT-
HHUKa HMeeT BHA r -+ Qr = 0, rae Q2 = g/l, ar — cMellledre MasiTHHKA U3 10JIOXKe-
HUS paBHOBeCHd. B HauanbHBIfi MOMEHT MasTHHK, Bpallasch BMecTe ¢ 3emJleil, HMeeT
GOKOBYIO CKOPOCTb WyXy. [1OMECTHM Hauano KOOpAHHAT O B MOJIOXKEHHE PABHOBECHS
masiTHHKa. Ock X HanpasuM u3 ToUkH O K Touke (X = X, y = 0), B KOTopoil MasiTHHK
HAaXOAWICS B HaualbHbli MOMeBT. [[1s1 ABHMeHHs BAOJL ocu Y umeeM j -+ Q% = 0.
Pemasi 370 ypapnende [OPH HAYaJbHBIX YCAOBHAX Yo = 0, Ysg= ©aXy, NQIYYHM

(.L)on .
=—"2in Qf.
¥ =g
B cpennem nonomennd Qf = 1/2, u gns GOKOBOPO OTKJIOHCHHS B TOM MOJIOAEHHH
Hawia QopMyna JaeT
WgX X,
y::——"?zi:T" sin® =1 mm.
Unratelio PeHOMEHIyeTCa TOJNYURTL FOT ¥Me Pe3YJbTaT, PacCMaTpHBAs LBHAIE-
HBe B JeMHOH CHCTEMe OFCUeTa.

§ 69. IpuanBb

1. ¥V 6eperos okeanoB H Mopeil ABaxibl B CYTKH HaGMiofaetrcsl mogusitue (npu-
AU6) MOPCKOH BOJABL IO HEHOTOPOTO MaKCHMaJbHOTO YpoBHS (noasas éoda). [locne 31oro
HauyHHAeTCS ONYCKaHHe ee (0maus) 10 MEHHMAIBHOTO YPOBHSA (#aras 60da). PasHoCTh
ypoBHeii 60JIbLIO H MaJIOH BOJbl Ha3bIBACTCS amniumyood npuausa. Bpems mexay chie-
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JYIOLMMHE JIPYT 3a JPYroM MOJIOKEHHsMH MoJHOH (HJH Manofi) Boapl cocTasisier 12 u,
25 MuH. 370 BpeMs TOYHO COBMAJACT C MOJIOBHHOH NMPOMEXKYTKA BPEMEHH, B TeyeHHe
KoToporo JIyHa B CBOEM BHIHMOM JBHXEHHH COBePIIaeT NOIHLIH 060POT BOKPYT 3eMJIH.
IMosToMy yke NaBHO NPHYHHY NPHIHBOB H OT/IHBOB CBASLIBAJIH C NOJOXKeHHeM JIYHbI
Ha He6ecHoM cBofe. OnHako HayyHOoe 0GBACHEHHE STOTO SIBJIEHHUS BIEPBLHIE OLUIO JAHO
HeioToHOM. i
TpHauBb H OTJIHBBHI OGBACHAITCS HEOOHOPOOHOCMbIO noas msazomenus JIyHol u
omuacmu Coanye. Ecnu Gbl BHELIHEe TP aBHTALHONHOE NoJe GLUI0 0AHOPOIHO, TO B 3eM-
HOH CHCTeMe OTCYeTd OHO TOJIHOCTbIO KOMIEHCHPOBANOCH 6LI HOCTYMATENbHOH CHJIOMH
HHEpIHH, CBSI3aHHON C YCKOPEHHBIM JIBH:KeHHeM IIeHTpa Macc 3eMJIH (Tje Mbl roMeliaeM
Ha4aslo KOOPAHHAT 3Toi chcTeMbl), Ha caMoM sieJie rpaBHTaIlHOHHOE 110J1€ HEOXHOPOJIHO,
7 "HneAHas—KOMIIeHCAllHs HMEeT MECTO TOJNBKO B LEeHTPe Mace 3eMJH. B oCTanpHBIX
TOuKaxX NOJHOH KoMneHCaruH HeT. OCTal0TCS HECKOMNEHCHPOBAHHBIE CHJIBI, KOTOpHIE
H BHI3BIBAIOT MPHAHBH, Bumsnue Jlynsr Gonee cymecrsenno, yem Coanna. XoTa JyH-
HOE IoJIe TACOTEHHS H cJaafee COJIHEYHOTO, HO OHO
6onee HeodHOPOOHO, Tak Kak JIyna npumepro B 400 pas
6nmke X 3eMmie, ueM ComaHue., PaccMoTpuM cHadasa,
KaK BHINVIsI[eso Obl fBJeHHe NPUIuBoB, ecid 661 Comnna
He 6bl1o, a 3eMas MoABeprasnach Bo3JeHCTBHIO I'DaBH-
TAllHOHHOT'O 10JIs OAHOH TOJIBKO JIyHEL
2, Ilna npocToTH GyneM CYHTAThb 3eMJII0 TBEPIBbIM
HefleOPMHPYEMBIM  [IADOM, NOKPHITHIM OKeaHOM 110-
crosiHHOH ryiy6uubl. ByneM cunTath Takxe, uto Jlyma
IBHXKETCSl B INIOCKOCTH 3eMHoro skmatopa. Paccmor-
PHM TOYKH OKeaHa, PacnoJIoKeHHble BIOJb 3KBATOpa.
3emss u JlyHa BpamlaloTcs BOKPYT HX OOILEro LEHTpa
Mace, Kak Obl HempepbIBHO nanas Ha Hero. Ho touka A
(puc. 191), mna Kotopoit JlyHa HAXONHTCA B BeHume,
P_Iacnonomeﬂa 6nmxke kK Jlyne, dem wueHTp 3emam O.
ocselHHE B CBolo ouepenb Gauxe K JlyHe, ueM gua-
MeTpajibHO TPOTHBOMOJOXKHAS ToukKa B, Aaf KOTOpOil
Jlyna HaxoauTcsi B HaOupe. Ilo5TOMy rpaBHTaLlHOH-
Hoe moJsie JIyHel B Touke A cuibHee, a B Touke B
cnabee, yem B UenTpe 3emad. Ilox BausAHHeM rpa-
BHTAIlHOHHOTO NPUTSKeHMs1 JIYHBl YacTHLE! BOABI
B Touke A OynyT npHGnmkaTecs K JIyHe ¢ GOALUIEM YCKODeHHEM, YeM UEHTp
3emau O, a yacTuus! BOAW B Touke B — C MeHbWHM yCKopenueM. Hauunas ¢ storo
‘MecTa, GOJIBIIHHCTBO aBTOPOB no npumepy HploToma paccyxpaer HeToyHO. 3akJro-
yeHHs, Kacalolllecsl YCKODEHHH UacTHIl, NepeHOCATCH Ha HX CKOPOCTH H mepe-
metiennst. [oBOpAT, YTO yacTHUH Bofbl B A 6yayT npubauxarbes K Jlyme GnicTpee,
ueM ueHTp 3eMaH O, a noToMy oHH O6yayT onepexarth nocjeiuHi. Hanporus, yacTuus
BoAl BG/IH3H TOUKH B 6yayT oTcTaBaTe OT LeHTpa 3emiH. Io aTolt mpHuKHe Ha noBepx-
HOCTH OKeaHa o6pa3yioTes iBa AMAMETPAILHO HPOTHBOTOJOXKHLIX rop6a Wiu BHICTYnA
¢ uentpamu B Toukax A u B (puc. 192, a). IllenTps rop6os Bce BpeMs 06 pallleHE! K JIyHe
u oT Hee. BesencTeHe oceBoro BpaieHHs] 3eMJIH OHH GeryT Ho NMOBePXHOCTH OKeaHa,
HenpepoiBHO clefys 3a ApmxenueM Jlynel. Bot mouemy fBa noC/efOBaTeNbHLIX T1PH-
JuBa (WIH OTINBA) OTAEJeHH APYT OT APYra NMPOMeXKYTKOM BpeMeHH B 12 y. 25 MHH.
Cors1acHO NpHBENIEHHOMY OOGBACHEHHIO NMOJHAsA BOAA JOJ/KHA HaGJIIOAATBCS B MOMEHTHI
BpeMeHH, Koria JlyHa HaXoIHTCA B 8epXuell WIH HuMcHel kyibmunayuu (B 3eHHTE
WM HaZupe), a Manasl BoAa — KoTAa OHa HaxoJHTCst B keadpamype. Habmonenus ue
COrJIaCYIOTCSI C 5THM 3akaoueHneM. CKopee, cipaBefuBa o6paTHast 3aKOHOMEPHOCTh:
noanan 8o0da Habawdaemcs 6 Keadpamypax, 4 MaAAs — 6 KYsbMUHayusax - JIyxst
(puc. 192, 6). Bo BcsikoM cayyae Mexny KyJabMuHanued JIyHH H nociezyolel nNoHoil
BOZOH NpPOXOZUT 3HAYHUTENBHBIH NPOMEKYTOK BPeMeHH, COCTAaBJSIONIHI HECKOJBKO
vacon. B cayxGe NopToB cpefHee 3HAYEHHE 3TOTO NIPOMEKYTKA HA3LIBAECTCH RPUKAA0-
Hoim wacom. Takoe pacxoxjieHHe MeXAy Teopueil H HAG/IOJEeHHSMH CBSI3aHO Mpexie
BCErO C HETOYHOCTBIO B PACCYy¥XJEHHAX, OTMeueHHOH Bhille, CMcLieHHE M CKOPOCTH

Puc. 191.
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YaCTHIL BOJbl ONPElEVISIIOTCS] He TOJBKO YCKODEHHSMH, HO M HUX HaYQAbHbIMU BHAYe-
Huamu. Eciiy 681 B KakoH-1HOO OJHMH M TOT 2KE€ MOMEHT BpCMeHH (KOTOpblil MOXHO
TPHHSATL 32 HAaYalbHbIH) YaCTHIL BOAB HAXONHIHCh, HANPHUMED, B COCTOSIHHH NOKOs,
TO paccyxjeHHe GuUIO Gbl BepHLIM. Ho 5To ycisoBue Ha 3emie Kak pa3 U He BBINOJ-
Hsietcss. Ha 3TOM Bompoce Mbl OCTAHOBHMCSI HECKOJILKO HHKE.

3. 3ajauy nocTpoeHHs TEOPHH MPHIHBOB MOXKHO PasfeuTh HA ABe YACTH. Onna,
GoJlee mpocTasi, 3aK/IOYAETCS B HAXOXKACHHH npuausoobpasyowjux cul, NeHCTBYIOUINX
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Puc. 192.

Ha BOJY OKedaHa B PasMHMYHBIX TOYKaX SeMHoro mapa. Bropas, Hecpashenno Golee
TPYAHAsA, COCTOHT B TOM, 4TOObl ONPCAENHTD BLHYNOEHHOE Oguierue BOALI, KOTOpoe
yCTaHOBHTCS TIOA JAeHcTBHeM 3THX cu/l. OcTaHOBHMeA Ha NepBOH YacTH 3aj1auH.

Cunbl, IeHCTBYIOU{HE Ha YACTHILL! BOJH!, B 3eMHOH CHCTEMe 0TCUeTa CKJaiblBaloTCs
H3 CHJI TATOTCHHS ¥ ChJ HHeplH. CH/IN NpHTSAKEHH caMoll 3eM/IH, a TaKkxe UEHTpPO-
GexcHble CHJIbl, BO3HHKAIOIIHe H3-3a BPAILEHHsl 3eMIH BOKPYT ee IEHTpa Macc, B BOIPO-
cax o6pa3soBaHHs TPHIHBOB POJIH He Mrpalor. VX pesyibTHPYIOWYIO HaNpSIKEeHHOCT
Mbl Oygem ofo3Hauath g (yCKopeHHe cBoGoiHOro nageHust). Bexmop g ¢ KaxcOod
mouke 3eMHoi nosepxrocmu ocmaemea nocmoatnoim. On onpedeasem Gopmy c80600HOL
NOBEPXHOCMU OKEAHA 8 COCMOAHUW PABHOSECUSA. DTa TIOBEPXHOCTb BCIOAY NEPHEHAHKY-
JpHA K BEKTOPY @ B TeOpHH NPHIHBOB HAC HHTEPECYIOT OMKAOHEHUR OITl MOl PasH)-
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6eCHOIl (hopmel, CBA3aAHHBIC C JeHCTBHEM NMEePeMCHHBLIX NMpuHIHBgo6pasyomux cui. Ilpu
OTIPCAC/ICHHH 3THX OTKJOHEHHH paBHOBeCHVIO (OPMY MOBCPXHOCTH BOJbI B OKeaHe
MOJKHO CUHMTarh inapopoll. KOpDHOJHCOBY CHJIy HHEpIHH Abi HC OyAeM NpPUHHMATb
BO BHHMAaHHe, NIOTOMY YTO BOJY B OKeaHe B OTCYTCTBHE BOBMYMIAIONINX MPHIHBOOGPA-
3yOWUX CHI MBI OyleM cudTaTh mokosieicsi, KoppeliucoBu CHIBI, BO3HHKAIOLIHE
H3-3a ABHXKCHHH BOJIbI, BHI3BAHHBIX NPHIHBAMH TJIHBaMH, NPeHeOPEKHMO MaJbl.
Takum o6pa3oM, NpH BLIYHCACHHH TNPHI PasylOUIHX CUJI HajJ0 YuyecTb TOJIbKO
CHJIBI TATOTEHHUS BHEIHHX Tedl (JIYHbI), a TaK:Ke CHJIbl HHCPLHH, CBA3aHHbIE C YCKOPEH-
HBIM JIBUKEHHEM LeHTpa 3eMaH. Takue CHIb HHEPLHH .

[0 Haulell TepMHHOJOIHH Ha3bBAOTCH HOCHIYNAMEAb- O Y

Holmu curamu unepyuu (cM. § 64).

4. IpunuBooGpasywuy0 cuiay Mbl GyleM OTHO-
CHTb K eJIMHHLE MacChl, HAa KOTOPYIO OHA [eHcTByerT,
H o6o3nauars f. Ilpollle cHauala BEIYHCAHTL He CaMBIf
BeKTOp f, d COOTBETCTBYWOWIMH eMy HOTeHUMan ¢ pp,
T. €. NOTCHIHANbHYIO SHeprui0 eJAWHHUILI Maccei, Ha-
xopsuelics nok AekcTeHeM cuiabl f. OH cKJafbBaeTCs
H3 TIOTEHLHAaNa CHJl TAroTeHHs JIyHBI (@) H TOTeH-
1lHaJa MOCTyNaTeJbHBIX CHJ HHEPIHH ((me)' Onyckas
5TH BBIYHC/JEeHHH (OHH NPHUBOASTCA B 3ajade K 3TOMY
naparpady), npHBeJeM OKOHYATeJbHble pPe3yJbTaThl,

IlpunuBoobpasylomuil NMoTeHLKAA oOlpeeasercs Bbl-
paxeHueM

3 Mt s cos 29 69.1
= — — ——— r2cos 28, .
Pup 4 RJSH ( )
rie Mj; — macca Jlynsl, Ry — PaccTofiHHe Mex1y
ueHTpamu 3emaIH H JIyHbL, ¢ — 3eHHTHOE paccTOsSIHue Puc. 193.

JIyHH B paccMaTpHBaeMblif MOMEHT BDCMEHH, r — pac-

CTOSIHHE OT lleHTpa 3eMJId A0 TOYKH HabmojeHHs N

(puc. 191). Bennyunsl 7 1 & ABASIOTCS NOJSPHBIMH KOODAHHATAMH TOUKH Habrolle-
uus. [IpunuBooOpasyomas cuila Haiaercs: audepepeHHPOBaHMEM MOTEHIHATA (Pyp.
OHa coJepKHT BePTHKANLHYIO (f;) H rOpPH30oHTadBHYIO (f,) COCTaBISIOLIHE:

9y p 1 dgy p

h=—== I=—73 69:2)

(3a mosoKHuTeNbIbIE IPHHSTH HarpaBJeHHsl Bo3pacTanus BeJuunn r 1 O.) Juddepen-

IHPYS K BBOAA YCKODEHHe CBOGOIHOrO MajeHus g = G — 3, NOJYYHM
r

3 My v ¥ 29 69.3
f“_’Q'TW?<R3H> g cos 20, (69.3)
3 My ro\: o 69.4
fr=~§ —M3 <R3JI) g sin 29. (69.4)

Pacnipenenenne DpHAHBOOGPA3YIOWIHX CHJ BJOJAb 5KBAaTopa MOKa3aHO CTPeKaMH
Ha cxemarddeckoM puc. 193. lNonnasi npuianeoo6pasywoinas cuia G6yaeT

3 My s 3
=V T z=_.~__<._> : (69.5)
Vi+h 2 My \Ryy) ¢
Monoxus 3gecs M /Mg == 1/81, r/R;}; = 1/60, nonyunm f/g = 8,57-1078. Cnenyer

3aMeTUTh, 4To JIyHa ofpallaeTcst BOKPYr 3eMJIH 110 SJIIHNTHYecKoH op6HTe. B nepuree
OHa GBIBaeT Ha PacCTOSIHHH 57 3eMHBIX PaJHYyCOB, B anoree — Ha paccTossHHE 63,7 3ems
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HBEIX PajuycoB. DTo CKa3blBaeTcsl Ha BeJHYHHe NpHIHBooGpasyroulelt cunel JIyHml.
Hns Jlyns oTHowenue f/g Mensietcst B ipefenax ot 7,2+ 1078 (B anoree) xo 1077 (B nepu-
ree). Koneuro, npuBeleHHble ¢GOPMYJB NOJHOCTLIO CNPaBelMBH M JJif TPHIHBO-
obpasylomuX CHaI, BhispiBaeMbix Connuem. B stom ciyuae f/g = 3,8-1078, 1. e.
B 2!/, pasa meHblue, ueM A5 JIyHBl IIPH ee cpeiteM yAaleHud oT 3emnH. Bennuuna
npunusoobpasylomei cunbl ColHla MessieTcss B TedeHHe rofa npuMepHo Ha 10%.

5. IlpuBeleHnble pe3y/bTaThl NOKA3BLIBAIOT, HACKOJBKO HHYTOXHBI NPHIHBOOGpa-
3YIOLIUE CUJIBI TT0 CPaBHEHHIO C 0GBIYHOM CHT0H TsaxecTH Ha 3emie. To obcTosATENBCTRO,
YTO 3TH CHJIBI BBbI3BIBAIOT TAKOE I'PaHAHO3HOE SIBJIEHHE NPHPOJbI, KaK NPUIHBL! H OTJIHBH,
CBSI3aHO C TeM, YTO OHH He NOCTOSIHHEL, a nepuodudeck meHamesn 60 spemeru. Eciiu 61
NPHIKBOOGPA3YIOUIHe CHIBL MEHSVIHCh OT TOYKH K TOUKe Ha 3eMHOH NOBEPXHOCTH, HO
OCTaBaJHCh MOCTOSTHHBIMH BO BPeMeHH, TO OHH JIHIIBb CJETKa H3MEHHJIM 6B paBHOBeC-
* Hylo dopMy cBo6OIHOf MOBEPXHOCTH BoAbl B okeane. Ho ara ¢opma He meHsTach 6wl ¢
TEeYEHHeM BpeMeHHU, T. €. He ObLI0 6l HHKAKHX IIPH/IHBOB H OTJIHBOB. B /IeiCTBHTENILHOCTH,
KaK nokasbiBaioT ¢opmyar (69.3), (69.4), (69.5), B KaxaoH TouKe 3eMHOro wapa
OCTaeTcsl HEH3MEHHOH JIHIUL BEJIHYHHA NPHAHBOOGpasymolwed CHJIH, HO He ee HANpaB-
Jerne. O6e COCTaBASIONHE TP HIHBOOGPA3YIOWEH CHIILI f3 M fi. B KaXKOH TOUKE 3€MHOTO
IIapa NEPHOJAHYECKH MEHSIOTCS BO BDEMEHH H3-3a CYTOYHHIX H3MEHeHHH 3eHHTHOTO
pacctosHusi JIyHel . OTBAeKasichb OT BTOPOCTENEHHHX OGCTOATENLCTB, MOXKHO HOJIO-
XKHTb ¢ = f, Tle ©® — YIJOBas CKOPOCTb OCEBOTO BpalleHusl 3eMAH (OTHOCHTEeNEHO
npsaMo#t 3emnst — Jlysa). [lostoMy f ~ cos 2w¢, f. ~ sin 20f. Korga cunafy npo-
XOJHT Yepe3 MaKCHMYM, CHJIa f. o6palllaeTcsi B HYJIb H Ha060POT. STO BLI3BIBAeT NEpuUO-
Juueckue UMEHEHUS HANPABACHUA Omgeca B KaXIOH Touke 3eMHOro wiapa, 4To H
ABJIfeTCS] HeNoCPeJCTBeHHON NpPHYHHOH NPHJIHBOB H OTJIHBOB.

6. Temepb MEI JOJIXKHBI OGPATHTLCS KO BTOPOH YaCTH 3ajlauH O NPHJIHKBAX, 4 HMEHHO
onpeJle/iTh BO3JelCTBHE 3aJaHHBIX NPHIHBOOGDa3yOmHKX CHJ Ha BOLY B OKeaHe.
TlepBas — cmamuyeckas — Teopuss NMPHJIHBOB 6H.1a paspaGotraHa HbloToHoM. Jrta
TEOPHSA Onpe/ensiia MTHOBEHHYIO (popMy CBOGOAHOH NOBEPXHOCTH OKEaHa, KaK eCJiH Obl
NPHAHBOOOPA3YIONIHe CHJB OBUIM TOCTOSHHEIMH, T.e. He MeHSJHChb BO BPEMEHH.
CorsiacHo 3aKOHaM THAPOCTATHKH CBOGOLHAs MOBEPXHOCTb KHIKOCTH B COCTOSHHH
PaBHOBECHS B KaXJ0f TOUKE [eprieHAHKYJJIAPHA K (NOCTOSTHHEIM) JeHCTBYIOIHM CHJIaM.
Orciofa caefyer, 4To BIOJMb CBOGOLHOMN NOBEPXHOCTH XKMJKOCTH NOTEHLHaN BCeX Jeii-
CTBYIOLIHX CHJI @ He JoAKeH MensaTbes. OUeBuaHo, @ == Qg -+ Pyp, I7€ Py — [OTEH-
IHaJ] BCeX CHJ, ompefe/sIOMINX YCKOpPeHHe cBOGOJHOrO NMajeHHs g B OTCYTCTBHe NpH-
JIHBOOGPa3yIomHuX cuil. TakuM o6pasoM, Mo CTATHYECKOH TEOPUH NPHIHBOB ypaBHEHHe
CBOGOJHOMN MOBEPXHOCTH BOLEI B OKeaHe JOJIKHO HMeTb BHE Qo 1 Qpp = const uwin
GoJsiee mogpo6HO

3

i
Po— R, 2 cos 28 = const. (69.6)

Ipumenum 310 ypaBHeHHe K ToukaM A ¥ E Ha MoBepXHOCTH okeaHa (puc, 193). [oaa-
rasd cuavana & = 0, a 3ateM O = /2, NOJTyYHM

y 3 GMg 3 GM, .
P (A)—4 'kg"f;qz% (E)-+ TR, r%.

Ho @ (4) — @0 (E) = gH, tne H=r, —r, — avnutyja npuauea. Y ocTae-
WHACS JABYX 4JIEHOB 3HaYKH A # E MOXHO ONyCTHTb, M0JArasi 7 4 = rp = r. 3aMeuas
M
3

eume, yro g=G —3 HHCIONb3Ys dopMyay (69.5), nonyunm

H=§ , (69.7)

o sroft dopMysie HaxomuM I/ AMILIMTYZH! JyHHBIX npwiumsos H = 0,55 M, a ans
aMIVIUTYABl COMHeYHHX npuamsos f = 0,24 M. Takum o6pasoMm, mo cTaTHuecKoH
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TEODHHM KapTHHA NMPHJHBOB H OTJIHBOB JIOJDKHA COOTB@TCTBOBATb PHC. 192, g, a He
puc. 192, 6. B 3T0M OCHOBHOII HEIOCTATOK CTATHYECKO# TEOpPHH NPHIHBOB.

7. IlpaBu/ibHas nosHas TEOpHS IPHIHBOB AOJKHA ObiTh OJunamudeckod. Hapno
onpeae/HTh 8biHYHOeHHOe 0BuNceHue BOLEL B OKeaHe 1oj JeHCTBHEM 3alaHHBIX J1epeMeH-
HblX IPHIMBOOOPA3YIOWIHX CHJI. BakHBIH NMPHHUKHNHAIBHEIA MOMEHT, KOTOPHIH AOJKHA
YY€CTb TeOPHSI, COCTOHT B TOM, UTO BOfa B OKeaHe MpeJCTaB/IseT COO0R MeXaHHUECKYIO
CHCTEMY, KOTOpOi#l TNOROGHO MasTHHKY CBOMHCTBEHHHl oOmNpefeleHHble co6cmeerHbie
yacmomot c80600HbIx KoaeGarudi. YUToObl mpocTefiiuM 06pasoM MOSCHHTL CYTh [ena,
BOOGpa3uM BMecTe ¢ DHpPH, YTO Ha 3eM/le BOJIb ee SKBATopa MPOPHIT KaHal MOCTOSTHHO I
INIYOHHBI, 3aNo/IHEHHBIA BOJCH H ONOSCHIBAIONIHH Bech 3eMHo#l wap. Ecin B KakoM-
JIH60 MecTe KaHa/la BO3HHMKJO BO3MYIleHHe, TO OHO OyAeT paclpoCTpaHATbCS BAOJb
Hero ¢ onpefeneHHoH ckopocTbio. [Ipene6pexeM cHIaMH TpeHHS, JeHCTBYIOU[MMH
B XHAKOCTH. B 3ToM cayyae, Kak fJoKa3hiBaeTcsl B T'HAPOJHHAMHKe, CKOPOCTb pac-
NpocTpaHeHHsl JJHHHOBOJHOBLIX BO3MYIIEHHH (T. €. TAKHX BO3MYLUEHHH, ATHHH BOJH
KOTODEIX OUEHb BEJHKH M0 CPAaBHEHHMIO C IMIYGHHOH KaHala h) onpefensieTcs: GopMyJoH

u= ) gh. BosbMeM B KauecTBe /i CpeHIO TMyGMHY BOAH B Okeane (A= 3,5 kM).
Torpa HeTpyjgHO NMOACYHTATH, YTO BO3MYilleHHe OGEKHT BOKpYT 3eMJH 3a 60 uacob.
Tlpn paccMOTpeHHMH sABJIEHHS TPH/IHBOB WIpaeT poJb BpeMs, BABoe Menbinee. Ieso
B TOM, YTO B 3TOM CJly4yae BO3MYLIEHHE COCTOHT H3 ABYX OAHHAKOBHX ropGoB A u B,
PacnodloeHHEIX B JAHAaMETPAJbHO NPOTHBONONOKHBIX TOYKax 3eMHOro Iuapa
(puc. 192, a, 6). o ucteuenun 30 yacoB rop6 A mepeier B nosioxkenue B, arop6 B —
B NoJlo}KeHHe A, H nepBoHauajibHast GopMa NoBePXHOCTH BOJHL B KaHaJle BOCCTAaHOBHTCS.
3HauuT, BOJe B KaHale CBOHCTBeH cobcmeentbil nepuod koaebanut Ty = 30 u.
Ou Gosblle mepHoOja KoJseGaHuM NpHIMBOOGpasywomeit cuibl 7 == 12 y 25 mun. M3
3MeMeHTapHOH TeOPHH KoJieGaHHM M3BECTHO, UTO B 9TOM clyuae (IpH OTCYTCTBHH CHJ
TPEHHSA) BHEWUHAR CUAA U B030YHOLHHIIE e10 BLIHYNCOCHHbIE KOALOAHUSA HAXOOAMCA 8 npo-
mugonoaoscrbix pazax. Haobopot, npu Ty < T KoneGanHs coBepiualoTes B 00urako-
evix ¢hasax. Tak, eciH IPHBECTH B KoJieGaHHsl TOUKY nojBeca A MaTeMaTHYeCKOro MasiT-
HHKa, TO [WapyK MasTHUKa C TakXKe NpuAeT B KoneGauue (puc. 192, 6, e). [Tpy manuix
YacToTax KoJeGaHHH TOUKH MOfBeca OHAa M IMAapHK B KamJbli MOMEHT BpeMeHH OyayT
JBHTaTbCsl B OJMHAKOBHIX, MpPH GOJbIIHX ~ B [IPOTHBONOJIOXHEIX HaNpaBleHUAX.
[TockonbKy B pas6HpaeMoM HaMH Bompoce T > T, KapTHHa NPHJIHBOB JOJIKKA COOT-
BETCTBOBATL pHC. 192, 6, a He puc. 192, a. Cratuueckast Teopusl IPHUIHBOB KayecT-
BEHHO BepHO ONHCHIBaJa Gbl siBJIeHHe NPHIHBOB, e Gl 6buio Ty < T. Ho gas storo
HYKHO, KaK HeTPYJHO MOJCYHTAaTh, YTOOH IMTy6HHA A mpesbinana ~ 20 KM.

8. CosHeunble NPHIMBBI HAKI4JBIBAIOTCS HA NPUIMBH JyHHbe. EcaH npn atom
HaJloMeHHH OHH YCHIHBAIOT APYT APYTa, TO N PHIUBH [0MY4aloTCH 0CO6@HHO CHIbHBIMH.
310 npouCcXoAUT Toraa, Korjaa Conutie u JIyHa naxoAATes Ha ojHo# npsaMo#t ¢ 3emaei,
T. e. B NOJHOJYHREe H HOBOJNYHHe. HacTynalomse 10rja NpHJIHMBEL Ha3bIBAIOTCS 60.6-
wumu (cusueudnoimu) npususamyu. Hao6opot, vorga JIyHa HaXoJMTCs B NMepBOH HJH
nocjefHeil 4YeTBePTH, JYHHHIH TPHJIHB ociabiseTcsl CoJHeYHBIM. Torja roBopAaT
0 MGAOM, WIH K8aOpamypHOM, npususe.

[Tosinast Teopust NpPUJAHBOE, OTBeYaioilas BceM TpeGOBAaHHAM INPaKTHKH, eLle
He co3flaHa. D10 H MOHsATHO. Ha xapakrepe NPH/IHBOB CYIECTBEHHO CKa3bIBAaeTCH
C/IOKKHBIH pesbed IHA OKeaHOB M Mopeil, HaJHYHe MAaT€PHKOB H OCTPOBOB, Ouep-
TAHHSI Geperos, TpeHHe, MOPCKHe TeUeHHS M BeTpHl, AedopMallid caMoft 3eMin nOJ
neficTBHeM NPHAKBOOOPA3YIOMMX CHJA H MHOXECTBO APYTHX TPYAHO YUHTHBAEMEIX
thaxTOpOB.

Ha oTKpHITEIX 0CTPOBAX B OKeaHe aMIIUTY/A IPHIAHUBA B MOJAHOJAYHHE H HOBOJYHHE
0CBI4HO GhIBAET ~ | M. DTO HAXOAMTCH B COIJIACHH C TeM, YTO AdeT CTaTHYeCK2: TeOpHs
NpUAHBOB. ¥ GeperoB OKeaHa aMIJINTYa IPHIHBOB OGEIYHO ~ 2 M. MecCT ¢ aMIIHTY0#
B 3 M yiKe HEMHOro, a ¢ aMIIuTYyAo# GoJslee 6 M oueHb Masio. Bee oHH HaxoasaTes J1HG0
B Y3KHX MpoJuBax, JH60 B IyGHHe ANHHHRIX 3aiHBOB. HauGojee 3HauuTeNbHbIE
npuauBH HaGoAaTesA B 3aiuBe OyHIH, Ha BocTouHOM Gepery Kanaael, 3toT 3anuB
pacrmojloxkeH MexkAy MaTepHKoM H modyocTpoBoM Hosasi LloTnanpusa. Ammnauryaa
OT 4 M npH BXoje HapacTaeT jo 12—16 M B rayGuue 3anuba. Bo BpemMsa cu3uruiHbIX
NPHJIKBOB 3JeCh Hab/HOAAMHCh aMIJTHTY/IH CBHIe 20 M.
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3AJAYA

Busectr dopmyarsr (69.1), (69.3), (69.4).
Pemenune Kak BoisicHeno B TekcTe, Prp = P + ¢,,- Hanpasum oce Z

B ctoporty JIyuner (pue. 191). IlyeTs w — ycKopeHHE, ¢ KOTOPHIM LeHTp 3eman O npu-

JIHZKEeTCsl K UEHTpy Macc 3emas — Jlyna. CooTBeTcTBYIOWAs CHJAa HHepUHH Gyner
—mw == —w. CunTas ee OJHOPOJHOH, HMeeM @, =.wz == wr cos ¥. IloTeHuuan
cHa TaroTeHns JIyHel paBen

M
o= —G—21,
0

M3 puc. 191 naxomem p* = R3; — 2Ry yr cos & + 2. [Mpumenss (opmysy GHHOMA
HeloTona u npene6perasi KyGaMH M BLICLIMMH CTETICHAMH 7, TOJYYHM

GM <1 _QRsnr cos ﬁ—r2> 2

b= Ran Rin -

GM 5 2Ryqrcos B —r2 3 /2r cos B2
— 1 —
Ron | T 2R Tyl R '
3J1 3J1 3J1
.\ J -
TocTosHHBIT YieH — G—R——— , K&K ¥ BCAKYIO IIOCTOSTHHYIO B BEIDAXKCHHH IOTeHIHana,
3J1

MOXHO OTGPOCHTL, JIHHEHHBIH MO 7 YjieH KOMMEHCHPYETCs NOTEHIHANOM @y, TAK Kak
J

w=_3G I Hanee, H3 1OTeHLHaNa @y MOXHO HCKJIIOUATL BCE UJEHBI, 3aBHCsIIHE
3J

TOJBKO OT r, HO He 3aBucalgHe oT yraa &, OHHM BHOCAT OANY M Ty e PaiHajbHYIO

10GaBKY B JIHCTBYIOULYIO CHJIy BO BCeX TOYKAX 3€MHON IIOBEPXHOCTH. ITy H06aBKy

MOKHO BK/IIOUHTb B g. K ofpazopanHio NpHJIMBOB OHA He HMeeT oTHowends. C yue-
TOM 3THX 3aMEUaHHHl HETPYJHO TOJYYHTb

3 3 GM

I o
Pup= —TP_BEWCOSQU—— vy 7?731-3—r cos 20

§ 70. I'paBuTanuUoHHass Macca M 0GOOWIEHHBIA 3akoH [anusies

1. TTonsaTHe Macchl GbLTO BBEJIEHO HAMH C TIOMOIIBIO 32KOHA COXpaHe-
HHSI UMIIYJbCa. B OCHOBE 3TOTO NOHSTHS JIEXKAT UHEPYUOHHbIE Ceoticmea
mea. ITo3TOMy TaK ONpeleJeHHYI0 MacCy HasbBAIOT uHepmHotl maccot
H unorja oGosHauamor nocpeactsoM M. OmHako meaq obaadaiom He
MOALKO CEOLCMEAMI UHepYUU, HO U CrOCODHOCMbIO 8030yX0ame 8 OKpYy-
Haowem NPoCMpancmee 2pasumayuontsle noAs. B 5TOM OTHOLUEHMH
OHM aHAJOTMYHEI 3JIEKTPHUECKH 3aPSI:KEHHBIM TeJIaM, CO3/IaloHM BOKPYT
ce6a anekTpudeckoe moge. HMuepuHsi Tes 1 UX crioco6HOCTh BO30YKAATh
B OKDy2KalOLeM MPOCTPAHCTBE I'PABHTALHOHHEIE 1IOJIST He JIOMKHbI alpHu-
OpH paccMaTpHBATBCS KAk B3aHMOCBsSI3aHHBIC M TeM OoJlee TOXK[ICCTBEH-
HbIe CBOMCTBa TeJ. MoXHO NyMmarh, YTO Tesa SIBJSIOTCS HCTOYHHKaMH
rpaBHTALHOWHBIX NOJIEH He IOTOMY, YTO ORH 06JIaflaloT HHEPTHEIMH Mac-
CaMH, a NOTOMY, YTO OHH HeCyT O0CoOble 3ap/bl, AHAJOTHYHEIE 3JIEKTPH-
YecKHM 3apsiflaM. TakHe 3apsiibl Ha3LIBAOTCS epasUMalUOHHbIMU
3apAadamu WM epasumayuornbimu  maccamu. Cuabr 63aumodedtcmneus



