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B cnyuae nocmosxrofi rayGHHBI Pe3ynbTaT NPHHHMAET BHI

¢t ——
404220 4“’ (=4, 12
yie, KaK ¥ paHblue,
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1= 5 T g -

Ecan {=0, T0 NpH HEKOTOPHX YCAOBHAX ypasHeHHsa (5) u (6) Moryr GHTH
VI0BIETBOPEHB NOCMOAHHNMU 3HAYEHUAMH U, U, {. Mbl ZOMKHB TOTAA HMETH

g=— 8 9
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J10 mocienHee yCIOBHEe MOKA3blBaeT, YTO JAMHM KOHTYpa CBOOOXHOH mnoBepx-
HOCTH MOMKHBL OHITh BCIOAY MNapajiiensHHl JHHHAM KOHTYpa JHa, HO CaMO 3Ha-
yenie { OyHeT MPOH3BOJbHLIM. TeueHHe KMAKOCTH GyAeT BCIOAY HapalienbHO
JAHHHAM KOHTyPa JHa, M NOSTOMY IJAf BO3MOXHOCTH MNOJOOGHBIX CTALHOHAPHBIX
ABH:KEHNH HeOOXOZMMO Rainee, YTOOH rAyGHHA BAOJB GOKOBOH I'paHHIH (KOTOpaf
npejanosaraercs B BHAe BEePTHKAAbHOH CTeHKH) Onina OW nocrosHHOH. Ecam
rayvénna 6yner BCIOAY OAHHAKOBOH, TO yciaosue (14) ToxinecTBEHHO BHINOAHACTCA;
H eJHHCTBEHHOE OrpamHuYeHHe AaA 3HaueHHA { OyAer COCTOATH TOJMBKO B TOM,
4TO OHO JOMKHO OHTH NMOCTOSHHO BLOJbL GOKOBOH rpaHHLBL.

§ 208. YpaBueHus mnpeamaywero naparpada Jerko HCHOAb30BATH
B Cayyae CBOGOAHBIX BOJAH B GeCKOHEYHO MJMHHHOM MPAMOJUHEHHOM
KaHa/le NOCTOSHHOrO ceuyeHus 1),

Ecan Ml nonoxum, urto

T A ¢))

Tle oChb X mapamienbHa AMHHe KaHana, TO ypasHeuus (9) AalT, Omyckas
“IeHbl, 3akmoyanomue ¢,

cu =g¢7 20U = —ngQ (2)
B TO BpeMs Kak u3 ypaBHenus HepasprisHocTH (0) Cremyer
¢ = hu. 3
Otciona mu Nnoayuum ©
2

Mepsas w3 stux ¢opMyn nokaseiBaer, 4TO CKOPOCTb BOJH He 3aBUCHT
OT Bpaluenus.
\.

) Thomson W., cu. CHOCKY Ha cTp. 398
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BripaxenHoe B RefCTBHTeNbHOH (opme 3Hauenwe { Gyaer

_2“”

S=ae ° cos!k(ct—x)+¢}. (&)

TloxasaTenbHRH MHOXKHMTENb YKasbiBaeT, UTO BLICOTa BOAHB BO3pacTaer
NpH nepexofe OT ORHOH CTOPOHBI KaHajna K APYrod M 4YTO OHa Ovier
Ha TOA CTOpDOHE HauMeHblieH, KOTOpas NpH BPalUEHWH HIET 8nepedu.
Ecan o6GpaTuTh BHHMaHHE HAa HaNpaBJeHHA JBHXEHHA YaCTHLL BOIb!
COOTBETCTBEHHO Ha rpe6He ¥ BO BMaaMHe, TO YBHAHM, YTO 3TOT Pe3y.1bTarT
CTOMT B COrNacMM C NONOXKEHHeM, yKa3anunM B § 2021),

IpyH u3nNOXEHHOM Bbillle DPElUIeHHM OT IWHMPHHL KaHana TpeGoBanoChb
T0AbKO, 4TOGH OHa 6ba BCIOAY OAMHAKOBOM, B OCTAJAbHOM OHAa HHYeM
He OrpaHWyeHa.

3apauy onpeaeneHns CBOGOAHBIX KO/Je6aHWA BO BPalLialoUleMCH KaHaje
KOHMexHO# ANWHH, Haxe GoJee MPOCTYW 3afady 06 OTPaXKEHHH BOAHH OT
nomnepeYyHoR CTEHKH, HeAb3s PelMTh NPOCTO HaAOXeHHWeM, KK 3TO Ghao
B § 176 u 177. B camom nene, ans BOAHB, PacNPOCTPaHAIOLIEACS B OTPH-
LaTebHOM HanpaBleHWH, NOAYYHNOCh OH

2y
{=ae ® cos|k(ct+x)+¢}, (6)

HO 3TO peleHHe Heab3s COBMeCTHTb ¢ (D) Takum o6Gpa3oMm, yTO6H O6HNO
u =0 Ha monepeyHON CTeHKe ANA BCeX 3HaueHuft y32).

§ 209, PaccMoTpuM Temepb cydaHh cnOs BOIL Kpyrosod ¢opml,
KOTOPH# BpallaeTcs OKOJMO CBOEro HeHTpa3),

Echu Mb BBeZeM noaspHbe KOOpAMHaTH r, @ W 0603HaunM nepeme-
UWleHHA COOTBETCTBEHHO BROJAb PAaAHyCa-BeKTOPa M ePNeHANKYAAPHO
K panmycy-BeKTOpy uepe3 & M 7}, TOrA2, TaK Kak

E=icé, n=ioy,

1) TlpuMeHeHHA K HABICHHAM TNPHANBOB MOXHO Haiitt v Thomson W,
Nature, XIX, 154, 571 82879) ny Taylor G. L, Tidal Friction in the Irish
Sea, Phil. Trans. A. CCXX, I (1918).

3) Poincaré, Lecons de Méc. céleste, cTp. 124. Hameuennasn snech 3anata
pewena Taylor G. I, Proc. Lond. Math. Soc. (2), XX, 148 (1920), Ou Haxoau?

2n
caeayouice: €CAM AAHHA BORHM (—k— AOCTaTOMHO BeAHKAa CPABHHTEALHO C LINe

pHHOl KaHana (), TO HMeer MECTO peryaspHoe OTpameHHe (C H3MEHEeHHeM (asH)
H HMEHHO TaKHM OGpa3oM. YTO B HEKOTOPOM OTAANEHHH OT CTEHKH NPAKTHYECKR
HacTynaer HanoxenHe(5) n (6) npn a’=a 1 npH Heo6XOANMOM YCAOBHH

hH2
.
Teopua cBoGoaHbIX KOJeGaNHi BO BpaIlalOWEMCA NpaMOyroabHOM Gaccellle
TaKXe PacCMOTpeHa B yKa3aHHO# paGore. Cayuai, xoraa yraosas CKOpOCTb B
uleHHs CPABHHTEAbLHO Mana, 6na McCAeAoBaH yxe panee Poneem, Phil. M;g- )
3. 28; (1903) [Papers, V, 93] u Proc. R. S. A., LXXXII, 448 (1909) [Papers,
.' 9) bnenynouxee HCCAEROBAHHE €CTb PAa3BHTHE HEKOTOPHX HameToK, KOTOpMe
Keabsnn na1 B pabore, ykasannoii Ha cTp. 398.
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ypasuenus (9) § 207 Gynyr paBHOBHAYHH C YDABHEHHAMH

03¢+ 2iwon =g 5 =),

. ) ve M
a’n-—21wa§= gm(c—°c),
B TO BpeMs KaK ypasHeHHe HepaapmBHOCTH (10) nepexoaur B
_ __0(hén__ o(hm
C=—=F — 70 ° @
OTciona chnepyer
g 0 2e @ =
tm ot (=5 7o) 6= 3
ig 20 0

n=er (2 o —i75) D

¥ eCiM Temepb noucrasute B (2), TO noayuum nudepeHuHanbHOe ypas-
pedne aas g,
Jlas cayyas nOCTOAHHOM riyGHHB MH HaXOAHM

A+ =A4C, C))
rne
03 1 0 1 9
A=t ot )
H
=T (6)

3TOT peayAbTaT MOXHO OHNO Oh TOJYUNTh HenocpeiacTBeHHO H3 (12)
§ 207.

Vcnorne, KOTOpOE HYXKHO BHNOMHHTL Ha rpanuue (r=a), OGyner
§=0 nan

(re—22 F)e=D=0. ™

§ 210. B cayuae cBoGoxHnx KoaeGaHu# GyneM HMeTb T=0. Tor
Cnoco6, no KOTOPOMY MHHMMas eAMHHUA | BBeleHa B BHIIEHANMHCAHHHX
YPaBHeHUWSIX, B COGAWHEHHWH C TeopeMoi Pypbe 3acTaBnsieT HOMYCTHTh,

YTO § BXOIWT B BHAe MHOXHTeM €, rie S ecTh uenoe yucno. Iosromy
Rudepenimanbioe ypasHenHe (4) GyneT MMeTh BHA

o 1 of
T (e —)e=0, ®
2 rpaununoe ycnoeue (7) aas I =@ 1act
TE 4 Be oo, ©)

YpapHenue (8) ects ypamnenue Beccens, M peuienue, KOHeuHOe Ans

r=0, Gyner

L= AJ,(xr) e €119, (10)
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Heo6x0auM0, OAHAKO, OTMETHTb, UTO X2 B HacTOAUleH 3aaaye He O6A3a-
TeabHO 6yaeT NoJOKHTenbHO. Ecan »32 orpuuarensio, 10 Mol moweM Jq (xr)
3ameHnTh ueped I, (%,r), npuueM ¥, eCTb MOJOKHTEAbHBIA KBaAPATHHIA

3 43 —0o2
KQopeHb H3 _gh_ H
2 3 24 l)
1,(2)= 1 L LoV
() 2"-s!{ +2(23+2) ' 2.4.(2s+2;(2s+4;+ } an

Ina cayuas ciumMeTpun oko10 ocH § =0 noaydaem B aeficTBUTEAbHOR
¢opme

§=AJ,(xr)cos(at +¢), (12)
rae # OnpeleIneTcs ypasHeHHem
Jo(xa) =0. 13)

CooTsercTayioltte 3iaueHus ¢ O6yayt Jauw toraa copmyaoht (6). Cso-
3doaHan MOBEPXHOCTh MPH PATHYHBIX COGCTBEHHBIX KOMEGaHHMAX HMeeT
TOT e BHA, Kak H B § 191, HO uacrotnl Tenepe Gyayt Goaswe. Ecau
Mbl NOJOKHM

4o
c=gh, f=—"7, (14)
TO OYy1em umerb
23
T = wtar - p, (15)

it

Kpome 70ro Jerko YCTaHOBHTb, MPHHAB BO BHHMaHie ypasuenus (3),
YTO OTHOCHTE.IbHBIE IBHMKEHHH YaCTHIL XMAKOCTH Yxe He OyayT TOAbKO
PanManbHHIMK, YaCTHUL B AeACTBHTENLHOCTH OMUCHBAIOT SINUNCH, 6OAb-
wie oCH KOTOPHIX JeXKaT B HampaB/AeHHH Dajiuyca-BeKTOpa.

Oaa §>0 Gyaem iumets

$=AJ;(xr)cos (ot 0 +¢), (16)

$Ae MONYCTHMblE 31AYeHHs % W, Cl1e/l0BATENbHO, TAKke O OlpelenaioTc
ypaBuennem (9), KoTopoe aaet

xaJ,(a) + 22 J, (xa) =0. an

dopvyaa (16) npencrasaser BOAHY, KOTOpad RpaulaeTca 10 OTHO-

250
g

HIeHHI0 K BOAE C YrJA0BOH CKOPOCTHLIO 1:—, fpHyeM Bpalieline BOMHH
fIPOMCXOAHT B OAHHAKOBOM H.IM TNPOTHBOMONOKHOM HAMPaBleHHH K Bpa-
UIEHHIO BOALI, CMOTpY Nno TOMY, Ovier .M z OTPHILATE/ILHLIM H.IH MO0
HKHTETbHLIM,

1) dyuxunn 1,(z) 1a6yanposaunl npop. Lodge A., Brit. Ass. Rep., 1889.

Ta6banun 6uan sepencuarant Dale  Jahnke und Emde. O6cronreasane
Tabanus pysxunit e~ Iy (2), e I,(z) naxonarca 8 vucbmke Watson.
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Ecnn xa ectp Kako# TO AeHCTBHTENbHBIM MAM YHCTO MHUMBIH KODeHb
ypasienus (17), To cooTBeTcCTByIomee 3Hayenne o OGymeT AaBaTbCH
ypasHenuem (15).

I'paduyeckoe nocTpoenue naer HEKOTOpPOE 33aKNOUMEHHE O 3HAYEHHAX (.
EcIH NOJOXHTH

%22 = X,
10 cornacHo (6) nMeem
o X 1/2 18
200 i( + ﬂ) : (18)
Ecau MBI NMOJXOXUM Hanee
5], (xa)

ETAC I

10 ypaBreHHe (17) Gymer uMeTh BHI
1

x 2
pex(1+5) =0 (19)
Kpusas
y=—9¢(x) (20
MOXET OHTb JIEFKO ITOCTPOEHa C MOMOwbio Ta6auL ans dynxuuit J, (2) u I,(2);
TOYKH Tiepeceyenus ee ¢ napabonoit
x

=1+ B (21

o o
1210T CBOMMM OpIHHATaMH 3Ha4eHHA 50 lMocTosHHas B, OT KOTOpOH 3aBHCAT
(4]

(5’7) (5_2}
Pur. 49.

" 2wa
NOI0XEeHHS KOpDHEH, paBHA KBajapaTy BEeXHYHHHI ; 9Ta BEJIHYHMHA €CTh OT-

—_—
Ven
HOlleHHe NepHOAa BONHB, KOTOpas NBHXKETCA BOKPYT KPYTOBOrO KaHama Tay-

k14
OuHL h n aMMAN OKpywHOCTH 2710, K NOJOBHHE nepHORa — BPAIIEHHA BOAH.
W

Pur. 49 zaer OTHOCHTEIbHHE BENHYHHH HAHMEHbIUHX KopHeH pas caydasn
$=1u 5=2, npuuem B umeer suauenns 2, 6, 40 ).
D ———

') Das scmocTH MacwTaG RAf y BIAT B RECATH pas Goabie, ueMm Rif X.
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C nomoibio 3THX QHIYP Mbl MOKEM MCCICIOBATL B OGUIEM BHUAE M3MEHEHHA
B 1OBeACHHH CBOGOAHHX KoxebGauuii, korna f pacrer, HauyHHas ¢ 0. [oayyaembie
pe3yabTaThl Te€M caMbIM GyayT 06yc.10BaCHbL 1MG® HENPEPLIBHHIM BO3PACTAHUEM o,
au6o HenpepeiBHHIM yOuiBanitemM h. Mu Gymem pa3auyats BHPAMEHHAMH ,fNOJO-
MHTEALHBE" H ,OTPHUATENAbLHBIE® T€ BO.HLI, KOTOPLIE ABIKYTCA 1O OTHOWIEHHIO
K BpAIEHNI0 BOAB COOTBETCTBEHHO B TOM AC H.JIH NPOTIBONONOXKHOM Hanpa-
BICHRAH.

Ecan B 6ymer GeckoHCUHO MAJLIM, TO 3HAUCHHHA X MOIYYAM M3 YPaBHEHHA

JoxMy =0;

OHIl COOTBETCTBYIOT BEPTHKAJIbHWM aCHMIITOTAM KPHBOH, OIpele.1seMOoil YpaBHe-
HueM (20). 3HaueHns o GYAYT BXOAHMTHL TOr1a IIONAPHO C OAHHAKOBHIMH a0COAOT-

HBHIMH BCJAHYNHAMH, HO C NPOTHBOMONOMHBLIMH 3HaKaMif, a STO NOKa3biBaeT, YTo
31eCh HeT HHKAKOii Pa3HHUB MCANY CKOPOCTAMH NOJOKHTEIbHOW H OTPHUATEND-
HOW Boannl. Mu 6yleM nMmerb 3aecb cayuyaii (12) § 191.

Koraa B pacrer, 3HaueHus o, NpHHALIeKaulHe K OAHOH Nape, KERAOTCA He-
ONHAAKOBLIMHI NO a6CONOTHON BeAHYHHE, H COOTBETCTBYIOU(HE 3HAYEHHA X pa3-

c
NeNATCA, NpHYeM TO 3Hauekite Oyaer Goabwe, Aas KOTOpOro 9g MOAOKN-
Tensno. OAns B=s(s+4 1) kpuBas vpaBueuus (20) u napaboaa (21) xacaromes
apyr apyra B touke (0, —1), npuuem cooTBeTCTBYOILECE 3HAYEHHE o PaBHO — 2w.
Koraa p nepepacraerT 970 KPHTHUECCKOC 3HA4EHHE, TO OJHO 3HAYEHHE X CTaHO-

BHTCA OTPHUATENbHBIM, 3@ COOTBCTCTBVIouice (OTpHuUaTe bliOe) 3HAYEHHE 2%
NeaeTca BCe MeHbllle H MeHbiue.

Korga f pacrer, HauHHas OT HY.IA, TO OTHOCHTEAbHan yriosas CKOPOCTb
A8 OTPHUATENBHON BOJHW felaeTcA 6Oablue, YEM RAA MONOAHMTENbHOH BOMHM
npubauantensuo Toil e ¢opmul. bBoaee Toro, 3HaueHHe ¢ JaA OTpHUaTenbHOH
BOAAM Bceria Gyner Goable, ueM 2w. Ecam Bpauienne yckopserca, To o6e BOAHH
Bce Goablue pasanyaloTcA Kax no Hx (opme, TaK M no Hx uyacrore. [1pu nocra-
TOYHO 6GONbUIOM 3HaYeHHH f ML MOXEM MOAYYHTH OAHY, HO He Goablie, YeM
OnHYy, MOJOXHTENALHYIO BOXHY, AAA KOTOPOi o OydeT YHCACHHO Medblue, YeM 2am.
Korna, Hakoteu, B cTaHOBHTCA o4cHb 60.ablioOi, TO 3HauY€HHE ¢, COOTBETCTBYIO-
uee sToit BoAHe, CAENAETCH OUEHb MANLIM CPABHMTENALHO C 2w, B TO BpeMa Kax
ocTanbHbHE 3HauenHs Bce Goaee NpHOIAHKAWLTCA K 3HaYEHHIO =+ 2w.

Ecai Temepb NMPHMHCATh MHAEKC H¥1b TEM BEAHYHHAM, KOTOpble OTHOCATCH
K c1y4ao w=0, T0 noayuusm

—;-= = : . (22)

rAe X, OTHOCHICA K COOTBETCTBYIOIEH aCHMITOTC KPHBOH ypasucHua (20). 310
naer 4acToTy NMPOH3BOALHOIO CBOGOIHOTO KO.1¢GaHHA, BhiPaXEHHYIO 4Yepe3 COOT-
BeTCTBYwoulee KojaeGaHHe MPH OTCYTCTBHH BPAlWEHHA.

Bce 3710 uamoctpupyetca cieaywuwed Tabadueit, Koropan aaer AMS
cayyas S=1 npnbankeHHble 3HAYEHHA XA BHYTDH MHTEPBA1a, NPHMEHEHs

[
HOro B nepso#t ¢ur. 46, a Takke COOTBETCTBYIOUIME 3HAYEHHR %

oa
H —.

(4
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=0 Bwm2 g=6 8= 40 Bmco
[[] a o L] (] o ga -4 aga
xam = | %@ | o=} o=} xa | oo —m ) xSl % | T
18t {z-m 41-84{4-2:61 {2.29 +1.37{4-8.35 {2-38 4-1.07|46-76 {2.40 +1-oo'+p‘i:
+1 0 |—1.00—1-41] \2-20 | —0.51|—1.26] 16.28 4 [—0.17]~1.00| lis*/2 [—p/s|—1.00
593 5.38 |+3.93|4-5.58 {5-41 +2.43|45-94 {5-47 +1.82|+-8.36 {5.52 F1.00[+4/2
] +5s 5-28 | —3.86]—5-47] 15.25 |—2-97|—5.70] 15.18 [—1.20]—8-17| \5.14 |~=1.00]—p%/3

§ 211, B xauecTse npuMepa SuMYNHCOeHHHX KONeGaHHA NOCTAaTOYHO
paccMOTpeTh Clyva#, korna

—_ s .
C —_ C(_Z_) ez (dt+30+c)’ (23)
T1e 3HaueHHe ¢ Temepb 3alAaHo.
910 naer _
A1:=0,
a W3 ypasHeHus (4) Toraa cienyer
L= AJ, (wr) e Y, (24)

rae A fOMKHO GHTbL ONpedeNeHO M3 rpaHHuHOro ycnoBua (7), HMEHHO
20

S —
(+3)

xaJ, (xa) + giﬂ_](mz)

Ato Buipaxenue (25) CTAHOBHTCH OueHb GOJbWIMM, KOrAad 4acToTa BO3-
MYIEHH NPHGIH3UTEILHO COBNANAET € YACTOTOH COGCTBEHHOrO KO/MeGaHHd
COOTBETCTBYIOILEFO BHAA 1).

Cayuau, Han6onee HHTEpeCHble C TOYKH 3PeHHs NMPHIHBOB, CYTh T€, A KOTO-
PHX S=1 M 0=w H COOTBETCTBEHHO, §=2H 0 = 2. OHH JOMKHH NPeACTABAATH
CYTOUHbE H MONYCYTOYHHE HPHIUBH, KOTOpbie BH3HBAIOTCA OTRANCHHHIM BOS-
MYIIAOUMM TEJOM, COGCTBEHHWM IBHMEHHEM KOTOPOTO MOXHO TNpeHe6Gpedsb IO
CPaBHEHHIO C BPAI{EHHEM .

) B cayyae s=1 mnl Gyzem MMeTb NMOCTOAHHYIO TODH3OHTAAbHYI0O BO3MYUEA0-

;u}lo cuny. Ecin MB, KpoMe TOro, MOJNOKHM ¢ =w, TO 6e3 TPyAa NMONAYy4YHM, 4TO

MIIHTYXa BO3BLILIEHHs MPHAMBA Ha rpanHue (r = a) Gacceiina HAXOZUTCA K CTa-
Tuqecxomy 3HAYEHHIO B cnenylouxen OTHOIUCHHH:

31, (2)
L 11 (2) + 2l,(2) ’
Tie 2= —-V/38. C noMowsio Ta6ruu Jloxka M RAXONMM AAs STOTO OTHOUIe-
HHH CleAyoulHe 3HAYEHHA

A= C. (25)

(26)

1,000, 0,638, 0,396,
B= 0, 12, 48
') Cayuait npubausumessto xpyraoro caos 6mx Hccaexosadn Proudman,

On some Cases of Tidal Moti
Soc oy asea ot Tidal otion on Rotating Sheets of Water, Proc. Lond. Math,

Bas
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Ecan =20, 10 =0 1, crezosareabho, scaeacrene (23), (24), (25)

7. €. BO3BHIECHNE NPHINBA HMEET B TOYHOCTH .,CTAaTHYeCcKoe 3HaueHne*.

Sror 3aMevaTelbHHii pe3yibTaT MOweT GWTb noayuew B Goiee obliewm
BlIZe; OH HMEET MECTO |l TOr1a, KOria BO3MYILAIOUIAA CHIa HMeeT BHI

T=(r) el Corbeot, 28
upH YCI0BHH, 4YTO TayGiHa h ecTb GYHKIWIA TOIbKO OT r. Ecail mul BepHemca

K ypaBHeHHaM (1), TO VBHIMM, YTO OHil 118 0=2¢ YAOBIETBOPAOTCA 3Have-
HIAMM

<.

= = is
s =9 N=ls.

Urob6u onpezeantb § Kak (GYHKUHIO OT r, cIe1deM NOICTAHOBKY B YPaBHEHiie
HepaspLiBHOCTR (2); TOTAa NOAYYNM

a(hé)_s—l
“r

or hé = -y (r). (29)

11pon3Boabloe MOCTOAHHOE, KOTOPOE MNOAYYHTCA NPH HHTETPHPOBAHHH 3TOTO
YPaBHeHIIA, ONpeaeIseTcs H3 rPaHIlYBHX YCI0BHii.

crt
B paccmarpuBaemom cayuae Oyiem umers z(r)=-—- . Ecat mm mpounte-
a

TpupyeM 1 noioxuM =0 114 r=a, TO Hailnem

—1 .
hi= C;:‘_ - (a2 —r2)é (20t4-80+0) (30)

CootHouleHie 7 =1{§ NOKAa3bLiBAET, YTO aMMAHTYAL & H n PaBHH Mealy COGOH,
B 7O BpeMa Kak HX ¢a3n oTanyawtcs Ha 90°; OTHOCHTEeAbHME TPAaeKTOPHH
YacTHI KHAKOCTH B 9TOM Caydae GYAYT OKPYKHOCTH C PamHYCaMil

Cr‘—l t} 2
=——- (a*—r2); 31
r ona® (a*—ry) 31)

KaAxAnH N3 3THX Kpyros npo6erae‘rcu B OTpHUATEIbHOM HANPaBICHHH C YT.I10-
Boit cxopocThio 2w. Jlerko nokasarb, YTO TPAEKTOPHS MPOH3IBOALHON YACTHU
B NPOCTPAHCTBE €CTb 1IUAC C NOAYOCAMH I - I, KOTOPHH OHA B TAPMOHHYECKOM
JABHKCERHH npo6eraer BOKPYr Hayaala B NOJIOANTENBHOM HaNpas.IeHHH, NpHYEM

7
nepHoOR Gyier paseH . ITHM OGBACHATCA OCOGEHHOCTI PACCMATPHBAEMOrO

chyuas. B camom nene, ecan £ GymeT MMETb BCe BPEMf CTATHYECKOE 3HAYEHHE,
TO TOPH3OHTaJAbHbLIE CHIB, NPOHCXOMALLIE OT BO3BHIIEHIA, B TOYHOCTH GYAYT
¥PaBHOBCIMIBATL BO3MYIAWINYI0 CHAY, H OCTaBaThcA GYIVT TOIBKO Te CHaH,

KOTOpBIE COOTBETCTBYIOT HEBOIMYUIEHHOH (opMe cBoGoaHoii nosepxuoctit [(1)
. dz
§ 207}. T cHIB DAOT YCKOPEHHE K UEHTPY g ?'!, IR w?r, rie r ofo3Havaer

palHyC-BEKTOp YacTHUW B ee MrHOBEHHOM nojoxennn. CleloBateasHo, BCE
YCI0BHS 331ayl OyAYT YAOBAETBOPEHH SIAIHNTHYECKO-TaPMOHNUeCKHM Koaieba-
HHEM OTAENbHLIX YacTHLl, €CAN TOIbKO NOJOKEeRNA, pa3Mepwl i .Ppa3u® Tpaex-
TOPAi MOryT GHITL BHODAHM TakHM 06PA30M, 4TO NPH B3ATOM 3HayeHHH  YAO*
BACTBOPAETCA YPaBHEHIHE HePa3pHBHOCTH. TOALKO 4TO NMpoBeJeHHOE HCCACIOBAHHE
1aeT peleHHe 3TOro BONPOCa.

Ecan caoit Boaw 6yl1er orpaHnueH Takie ¥ paiHaibHLINK CTE€HKaMH, TO
3an34a CTAHOBHTCA Goaee TpyaHOil. [TpiLInBHLIE KOJdehanna (CBOGOAHLIE 1 BRIHYXK
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JeHHblE) B MOAYKPYTOBOM GacceiiHe NMOCTOAHHON rayOMHm wHccaegosainch [Ipya-
MaHoM 1) B npuMeHeHuH K UepHoMy MODIO, mpHYEM PacCMaTpHBAJIHCh BO3MYMIAlo-
WHE CHIbl HAEAJM3NPOBAHROFO CYTOYHOrO M MOJNYCYTOUHOrO THIA.

Cpo6onnne M BhHIRYXIEHHHE KOJeG2aHHA BO BPAILAIIIEMCA IAAUNMUYECKOM
(acceiHe NMOCTOAHHOM ray6unb H3ydaauch [oabawredinom 2).

§ 212 3), Mu paccMOTpHUM BKpaTie TaKxe cayda#t kpyrnoro 6ac-
ceHa rmepeMeHHON T/yGHMHBI; 3aKOH M3MEHeHWs TrAyOuHHBl NpeanojaraeM
DK 9TOM TeM ke cambiM, Kak ¥ B § 193, wnmeHHO

h=he(1—L1). M

Ecan mb npuMem, uto &, 7, ¢ Bce mponopuunoHaabhbl el 115918 1 yo
3aBHCHT TOJAbKO OT r, TO W3 ypaBHeHuH (2), (3) § 209 noayuum
dh [ 0 2ws -
2 2 —_— —_ —_— —
(r—dom g Gt (55 +22) €T +

02 1 o0 2 -
+€"(aﬁ+7 Fow)e=0=0 @

[ToacrasuB n3 (1) 3HauenHe ans h, MORYYHM IS c80600HLX KoaeGamwuii
re \ (0%¢ 1 0z s? 2 o |, 2uws i
(-&) G+ a—F) el +5)+"mr =0 ®

370 ypaBHeHHe TOXAECTBEHHO C ypasHeHueM (6) § 193 ¢ enmuncTBenHOH pa3-
HHlel, YTO TENepb Mbl HMEEM

o2 —4w? 4o

gh,  oa?
2

o

BMECTO ahe CrenoBatenbHO, penleHHe MomeT 6biTh HAaNMCAaHO CPa3y H3 pe3yib-
0

TaTOB YKAa3aHHOro maparpada. B camoM nere, ecau Mbl NOMOKHM

(0?—4o?) a® dws

Jos I, ) )
gho g~ W
T0 fiviemM HMeTh
. r 8 r: :
= A () F(or n ) e, ©
rie
L ‘
a= 2 n + _2‘ S,
1 1
=1+ 5 §— 5 n,
y:S—*— 1.
Yeiosie, uTo6bl psix cxoaMIcA Ha rpammue r—a, Tpebyer, uToGbl
n=s-+42j, (6)

Tle j ecTb HEKOTOPOE NOMOKHTENBHOE 1eJ10€ UHCIO. 3HAUeHHA o ONnpeneasioTcs
TOrRa 13 ypaBHeHusa (4).

) Proudman, M. N.R. A. S. Geohpys. Suppt. 11, 32 (1928).
) Goldstein, M. N. R. A. S. Geophys. Suppt. II, 213 (1929).
» CM. TOACTPOYHOE MpHMeuaHHe K § 193. .
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Buax cBoGORHONA NOBEPXHOCTH GydeT MOITOMY TEM XKe CaMuM, Kak B Ciyyae
OTCYTCTBHA BPAWMEHHA, HO TOMBKO ABHMXERHE YaCTHL XHAKOCTH 6yaer IPVrum,
O tHOCHTENbHBE TPACKTOPHH OyNyT Temepb SANHNCH!, FAaBHLIE OCH KOTOPLIX Ha-
1P2BIEHH! COOTBETCTBEHHO BOJbL PaAUYCa-BEKTOPA M NEPNEHANKYAADHO K HeMmy;
310 NIerKo MOAYYHTb U3 ypasHewuit (3) § 209.

s cuMmeTpHueckux BHROB KoaeGanuit (s =0) ypasuenue (4) xaer

o' =0} + 40, ()

£1e G, 0603HavaeT HaiigeHHywo B § 193 uacTOTY COOTBETCTBYIOWErO BI1A KO.1e6a-
sl NPH OTCYTCTBHI BpalLEHHs.

Ilns 3uayenus s, OTAMUHOrO OT HYAA, HanGoNee BaXHble BHIL KoaeGauwd
C¥Tb Te, ANS KOTOPHWX n=5-+2. Ypasnenue (4) Deantca Toraa Ha 02w, HO
70T MHOXMHTEAL HE CYUECTBEHHBIH; ecAH OTGPOCHM €ro, 10 NOIVUITM KBAIPATHOE
V)aBHEHHE

0 —2w0=2s g?h: ’ ®
OTRYAQ caelyer 1
3 gho ‘3

a_wi(w‘-i-?S'aT) . O

210 Jaer ABe BOJAHbLI, KOTOPhie BPAaUIAIOTCA OKOAO HAYANA, NPHYEM OTHOCH-
TeJbHaA CKOPOCTb BOJAH RAA OTpHUATenbHO! BOARM OGymer Gonsiue, 4YeM JAR
ND10KUTENbHOI, KaK B B cayyae nocrosuuoli rayGuust (§ 210). C nomoutbw (8)
AOPMYIbl MPHBOAATCA K TAKMM:

r\* )
als)
2—1
R w
1
1 a r \&! |
“higa)
n 2 h. S a J

f:pHYeM KaXALH pPa3 HeOGXOAMMO MPHMHCATL MHOXHTEAb et (0010 Tap xax
n=10§, TO BCe OTHOCHTE.IbHbIE TPAEKTOPHH GYAYT OKPYHHOCTH.

Heo6xomnMo OTMeTHTH cayuait s=1, n=3; csBo6oanas nOBepPXHOCTL NPA
9TOM BCEerla NA0CKGR, ® KPyroBbie TPAGKTOPHH MEIOT TOrKa BCE OAHH M TOT W€
paauvc. B caepyowme# Tabauue, KOTOpPas OTHOCHTCA K ITOMY cayuao, § MOCTa-

L3 —
B.1EHO BMECTO 1‘0% » Tae €=/ ghe.
6

o o o o o o oa
‘o 2w G 2w € 20 'y
+1.414 | +1-618 1 4-2.288 | 41.264 | 43.096 | +1.048 | +6-626

—0-618 | —0.874 | —0.264 | —~0.646 | —0.048 | —O0

Ecau n > s+2, 10 Mol HMeeM Kpyrosbie y3nossie auuuis. Ypasaenne (4)

. o
G7A2T TOTAA KybudecKUM OTHOCHTEAb HO 5 b erko y6eautbca, ytO €ro KOPHH
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BCe NeHCTBUTENbHH H NeXaT COOTBETCTBEHHO Mexay —oo M —1, —1 u 0,
+1 # +oo. Crenywomas rabauua BHNYHCAEHa A cayqad s=1, n= 5.

aa (4 oa c oa

(4
¢ > Co 2w Co 20w Co

+2.889 | +4.085 | -+1-874| -+4.590 +1.183 | +47-483
+3.742 | —0-125| —0-176 | —0.100 | ~—0-245 ~0-040 | —0.253
—2.764 | —3-909 | —1.774 | —4.344 —~1.143 | —7-230

[MepBHil ¥ NOCNENHHHE KOPEHb KAXKIOH TPOHKH XAIOT MOJOXHTENbHHE H OTPH-
uaTelbHHE BOJHH TOrO Xe XapaKTepa, Kak Te, KOTOpHE MH MNOJy4YaAH paHee
1pH MOCTOAHHOHA ray6uHe. Menbunii OTpPHNATEAbRHI KOpeHb XaeT CPaBHHTENbHO
MelneHHoe Kojae6aHue, KOTOpPoe nias GeCKOHeYHO Manoff YraoBoli CKOPOCTH @
1IepexOlUT B CMAYUOHAPHOE BHXpEBOEe IBHNEHHE 6€3 NOJHATHA HAHM ONYCKAHHA
noBepxaoctH. Ha B0O3MOXHOCTD MOXOGABIX KOneOaHHH OGHIO YKa3aHO B KOHIE
§ 206. B paccmaTpHBaeMOM clIydae Jerko NPOCHERHTb 9TOT mepexoxn. M3 ypas-

. o
Henna (4) cnepyer, 4T0 COOTBETCTBYIOIHI mpenen 7Y nipH GeCKOHEYHOM yMeHb-
ulennd © 6ynet paBeH—1/,. Mu Haxopum Torza M3 (2), (3) § 209

é=c(1—%)e“"+"",

. " )
n=ic(1 —5 a—,) ¢t O+at
H, HaKOHeL,
- 8ioC 3 1) ioten
= r(1- 5 ) 0, (12
rie
= — —?— (7]
7 o
Baxaeiimnit cayuait esirtyncderHsrx xoneGanuit ectb TOT, KOrAa
'Z'___c(L). ei (Cl+00+l)' (13)
a
Noxcranoskoit B (3) MM MOXeM TOTHAC Xe NMPOBEPHTH, YTO
_ 2sghe >
¢ ~ 25ghe —(0* — 2w0a)a? & O

3auemu, YTO Jf 0= 2w BHCOTa NpHAHBa GyAeT HMeTb B TOYHOCTH CTaTHYe-
Ckoe 3maueHHe. 10 HAXOAMTCA B COrJacHH ¢ § 211.

Korza ¢,, 0, o6osnavawr nsa xopaa ypasmenus (8), T0 nocaexHAs popuysa
MOM(ET GhTb HaNHCaHA B CACAYOUIEM BHAE:

—

Lo ¢ . 15)
(-2 (%
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Mpnansrne K0ae6aHNA B NOAYKPYrioM 6GaccedHe C YKa3aHHBLIM Bbillle 3aKo~
HOM H3MeHeHHs rayO6uHm 6ban u3ydeuw loanabpayxom 1) Bcg TPYAHOCTh 3ITOR
33034 COCTOHT B YROB.IETBOPEHHH YCJAOBHI Ha MPAMOJHHEHHOH 4acTH rpanHum,

§ 212a. lpusenem HekoTOpHe NpHMepH peleHHR MO N PUGIHKEHw
HoMy crmocoGy, paccMoTpenHoMy B § 205b.

1. Mmeer cMbca paccMOTpeTh CHavyala ywe Pa3peileHRYIo 321ayy, NoIToMy
BO3bMEM 3a1auy Kpyraoro 6acceitna noctoanHoii ray6uun (§ 210). Bo3nmem noe
AAPHBE KOOPIHHATH CMEMEHHOH 4YaCTHUH OTHOCHTENbHO BPAUAOULEHCS C VTAQ-
BOH CKOPOCTHIO @ FOPH3OHTAILHOH HayalbLHONM NPAMOil B BHAC

r'=r+§, 9'=9=%. 1)
T0T1a ypasHenne HepaspuiBHocTh 6yaer, Kak B (2) § 209:
: (13 3 oy
T T T T T re 2
B nawnx npesunx oGozHaveHnax Gyiem umerhb
a 2 A
s=% oh [ f(é=+ﬁ’)rd0dr.
09
“ 2
Ve Ty l— go ’ [ Srdodr, { G
0
o 2x
M'=oh | | (¢n—né)rdodr.
v o )

Das nan6oiee MeRIEHHOro KOle6aHMA B KauecTBe NPEeAnoaracMoro 7imna BO3bMeN

3
$=A(l— ',)cos(at+e),
a? @
2
1)=(— A%B%z-)sin(ol—f-ﬂ),
a 910 naer
. . ,
= (3A - B) o €08 (ot -+ 6). It

Mocrosnunie B (4) Bu6GHpawTCA Taxum o6pa3om, uTOOLI ¢ Gulla KOHEYRO
aas r=0.

Orciona n n3 onpeleaennii § 205b caenyer, ecan B3ATL cpeanne 3nayenne
GyuKuNi B GopMyAax (3) N NPOH3BECTH HHTErpipoOBaHMA:

p= % nohat (3A* —3AB - BY), |
Qe -- -‘6- ngwha? (3A% — AB), @
R= % agoh® (3A — B)*. ’

3) Goldsbrough. Proc. Roy. Soc., CXXII, 228 (1929).
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Ecay A1 KPATKOCTH HaMHIIEM
c=V gh

a
O =% )
4wia?
= =b
70 VpPaBHCHHE
P+ dQ—R=0 )

{icpPEXOAHMT B caeapyiouee.
(4x2- 3ﬁx—227—) A*— (3x*—VBx—9) AB +(x'-—%) B*=0. (9)
C1ayiOHApHHE 3HAYEHHA X ONpPEAENATCA TOrAd H3 YPABHCHHA

x2(7x*—6 VYV fx—p—24)=0. (10)

KopHH, 3HAaYEHHA KOTOPHX PAaBHH HYMI0, MOXHO OTGPOCHTH, TaK KAK OHH
COOTBETCTBYIOT TOJbKO LHPKYJHPYIOI(EMY NBHXEHHIO 6e3 H3IMEHEHHS MNOBEpX-
HocTH ypoBHA. Jlas cpaBHeHHA € UMCHEHHHMH pe3yabTaraMu § 210 noaoxum no

ouepeIn
B=2, 6, 40.

Kopuu ypasuenus (10), oranunnie or 0, K19 STHX CPaBHUBAaEMHX ClyyaeB COOT-
BETCTBEHHO GYAYT paBHbI

—1,43 -1,27 —2,35

+2,65 {* +327 ' +6,77 }
Toasko B TPEThEM Clyuae HMeercsl 3HAYHTEJbHOE OTKIOHEHHE OT TOYHOIO 3Ha-
qenusa., MOXHO MOKa3aTb, YTO MPHOMHKEHHBH MeTON ABAAETCA YCHEIUHBM IIA
N0BO.1bHO GOMbIIOH O6GnacTH 3HaveHHH napamerpa f.

2. B cayuae npamoyz0asHoz0 GacceiiHa NOCTOAHHOH IAy6HMHB MBI PAacrono-

KHM ocH Ox u Oy 1O ABYM €ro CTOPOHAaM, JJHHH KOTOPHX OGO03HAYHM yepe3 a

# b. Ecan 0603HaYuTh 4vepe3 §, 7) KOMIOHEHTH CMEIMEHHA YaCTHUW, TO OyAEeM
HMETEL
)

a b
=%gh f f (Bt dx dy,
(V1]
a
i

b
go ff {Pdxdy,
1]

1]
a b - -
M’ = oh [ [ (49— né) dx dy.
00

(1)

—

<
V—T,=

|

/

B rayecrpe NPHOJHXEHHOTO THa MBl BO3bMEM

E=Asin %’5 cos of,

12)
7 =Bsin %X sin at.
?Ig° MPHBOAHT HAC K cayvalo =0, npu koTopoM 1H60 A, 1n6o B pasHO HYyM0;

STOMy Her OCHOBaHHMA OXHMAATh, YTO 3TO NpuGMMKEHHMe GyAer AaBaTh XOpO-
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e pe3yabTarel A8 3HAYEHHH w, NPEBHLALINNX HEKOTOpHiH npenes. M3 (12)
caeayer

. 08 o A ax B W
n = T ox o —1(—4— cos a cos ot - b co b smol). (13)
Qrcoza noaviaen
P= ~;— ohab (A*+ B?), '
Q=222 ap, , e

Vospope( 0 Az @ g
R=~g-n-g¢_)h (-—u«A “ b B).

Y paBHeHuc (8) NpUHNMAET Tenepb B

( 2 :t”c') . . Rwo
0t — — -] A* -
a? -3

2,2
ABv-j-(oﬁ - :F,—)B-=o, (15)

The, KaK M paubuie, ¢?=gh. Craunsonapusie 3HaYECRHA 0 ONpENEHNIOTCH, TAKHM
006pa3oM, U3 ypaBHEHHA
25€w?o?

(2=a (@t~ =25, (16)

rie gy, g, NPeACTa JAIOT Té 3HAYEHHA O, KOTOPHE COOTBETCIBYIOT KOleGaBHAM,

RapaanenAbHLM COOTBETCTBEHHO OCH X H OCH Y NI OTCYTCTBHM BpaILEHHA.
Ecan @ GyneT MaanM H @ W b 3aBeOMO HC PaBHBI Mex1y co00ii, TO B TOM

110€e Koae6aHHii, NpH KOTOPOM ¢ 6.In3KO K o,, 6ydeM HMeTb NPHGINKERHO

'28(1)20'1

6—0)=e— 1
' at (i —ol) an
CooTtBercrByowee orHowenine B/A GyaeT XaHO TOrAa VpaBHEHNEM
16wo , .
— L A+ (ot —0}) B=0, (18)
i OMO GYAeT MaabiM, Kak H CJACIOBANO OXNAATH.
Jna xeadpammozo 6accetina a=b; torna ypasHenue (16) nact
» 16wo
¢l - gy = :‘: nt (lg,
nan npu6an3nTeaLHo
, 8w
a-ay =% . (20)

B 1akoM caywae 6yner B/A-—= -+ 1.

Ipuansul Ha BpawalouieMcs wape

§ 213. Mu nepexoanM Tenepb K M310KEHHIO OCHOBaHuH npobaems
Jlanaaca o npuanBHLIX Ko.1e6aHMAX OKeaHa, KOTOpHiH 061azaer CpaBHH~
TEILHO HeGOMbWOR rayGHHON W NOKPHIBaeT spaulaowmitcs wap ). Y

1) Laplace, Recherches sur quelques points du Systéme du monde,
Mét. de I'Acad. roy. de Sciences, 1775 [1778) u 1776 [1779] [Oeuvres Comp-
letes, 1X, 88, 187]. I71o sccaenmoBauHe € PA3AUYHBIMM H3IMEHEHHAMM mneEpenes
yaTaHo B Mécanique céleste, ku. 4, ra. 1(1779).
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caenath 6ojee AICHOR CYIIHOCTb NPHMEHSIEMBIX NPHGAHIKEHHBLIX METOMAOB,
OCHOBHHA KOTODHX DPa3iHYHH, MbH NDH BHBOAE OCHOBHHX YDPaBHEHHH
n36epeM NyTh, HECKONbKO YKJOHAIOWMHCA OT OGHYHOrO.

Ecin MMeeT MECTO OTHOCHTENbHOE PaBHOBECHE, TO CBOGOAHAA NOBEpX-
HOCTb €CThb, KOHEYHO, NOBEPXHOCTb YPOBHA IO OTHOMIEHHIO K CHJE
THKECTH H UEHTPOGEXKHON CHAe; NPEANONOXKHM, YTO. 3Ta HOBEPXHOCTD
¢CTb MOBEDXHOCTh BPALUEHHS BOKPYr MOJNAPHON OCH- M UYTO CKATHE
nHe 00f3aTeJNbHO MaJo.

TlpumeM 3Ty PaBHOBECHYI0 GOPMY CBOGOIHOH NMOBEPXHOCTH 32 NOBEPX-
HOCTb OTCYeTa K OOO3HaYHM COOTBETCTBEHHO 4Hepe3 § H @ NOJMWCHOE
paccrosHue (T. €, Yyroa MeXAy HODMa/ibid H NOMAPHOH OCBIO) H JOArOTY
aexauied Ha HeH ToukH. Yepes 2 0603HaYHM BHCOTY TOYKM Hax >SToH
7I0BePXHOCTBIO, OTCYMTHBAEMYIO BAOAL HOPMANH HAPYXYy.

TaK KaKk OTHOCHTENbHOE MOJIOM¥EHHE HACTHLH XXHAKOCTH ONpeensercs
TpemMsi OPTOTOHAJALHHMH KOODAMHATaMH @, @, 2, TO KHHETHYeCKas 3Hep-
rus eIMHHOB Maccw Oyder

2T = (R+2%6* + 0 (0 4 ¢)* + 22, )

rie R o603HayaeT Pamuyc KPHBH3HH MEDHIMOHANABLHOrO CEYeHHs KOODAH-
HATHOH NOBEPXHOCTH M @ — PACCTOSHHE YACTHUK OT NOMAPHOH ocH. Heob-

XOAHMO 3aMEeTHTh, 4TO R 3aBHCHT TOMBKO OT 6, B TO BpeMs KaKk

eCTh GyHKIHA OT 0 H 2; H3 reOMeTPHYECKHX COOGpaxenHHt HeNOCPEACTBEHHO
crelyer

oo 0

(R¥z)00— 08t @
o . -
W:Slno. .

KOMIOHeHTH YyCKOpeHHS MOAyuYHM Cpasy H3 (1) ¢ noMoupio ypasse-
Hift Jlarpanma. OrpaHHYHBaAch GECKOHEYHO MAJBIMM ABHIKEHHSMH M mpe-
HeGperas u/leHaMH BTOPOrO MOpAAKa, GyAeM HMeETh

L1 _(doT _ 0Ty 6——3 (w2 o dw

R+z(dt ,,9"73) (R+2)6 R+z(‘” +20g) oa)'

1 rd oT OTy ~-- owg; , Ow -

~ (ar o) =Pt 20 (3 0+52) 3)
d oT oT -: ‘ ~ 0@
7;0—.2——72=2—(w2+2w¢)w-5;.

Eciu 0603Ha4YuM yepe3s U, U, W KOMIIOHEHTH OTHOCHTEJIbHOH CKO--
PocTi YacTHUMI, T. e.

u=(R+2),
U=E)¢.p, (4)
W=é,
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4 HCnoab3yeM ypasHenue (2), TO rHAPOAMHAMHYECKHE YDPABHEHHS MOXHO
MPHBECTH K BHIY

ou _ 1 _o(p o
a 200 cos 0 - ( + P 0+ 0),

R 1 o 1
-57+2wucosﬂ+2wWS1n8=—7 o—¢( W—‘—z‘wzwz"i"g)v (5)
o _ = 9 L ) ’
ot 260051“0 -—_E (?+W'——§‘>ww +Q ’

rae ¥ o603HauaeT NOTEHUHAN CHJ, OGYCIOBJEHHBIX NPUTAKEHHEM 3eMid,
a Q ecTb noTeHUMa BO3MYLIAIOLIMX CHJI.

Jo cux mop eAMHCTBEHHAst HETOYHOCTh COCTOA1a B OTOPACHIBAHHH B JIEBOMH
4acTH ypaeHeHu#t (5) u/IeHOB BTOPOro MOPAAKA OTHOCHTENLHO U, U, W.
Tak KaK B paCCMaTPHBAeMOM CJyuae riyGHHa MOPSl MaJ1a CDaBHHTENBHO C pa3-
MepaMH 3eMHOTrO 1apa, TO Mbl MoxeMm R - 2 3ameHutb yepe3 R. [anee
Mbl TMPENNONOXHM, YTO BePTHKA/IbHAS KOMIIOHEHTa CKOPOCTH W Majla Cpas-

HHTEBHO C FODH3OHTA/IBHBIMH KOMIOHEHTAMH U, U H YTO BE/MYHHOM —-
MOXHO NpeHeOpeyb CPaBHHTENbHO € WU. Kak M B Teopuu ,INHHHBIX“
BOJIH, NONOGHBe NOMylUEeHHs ONpaBALIBAIOTCA a posteriori H 3lech, ecau
y6equThCsl, YTO Pe3yAbTaThi, HalJleHHHe HA OCHOBAaHHHM 3THX JAONYUIEHHH,
He HAaXOMATCA B MPOTMBOPEYHH C camumu nonyweHuamu (cp. § 172)1).

IpounTerpupyem Tenepn TpeThe M3 YypaBHenui (5) Mexay mnpene-
namMu 2 u §, rae { o0603HauyaeT BO3BHIlLIEHHE BO3MYLUIEHHOH MOBEPXHOCTH
Hal ypoBHeM MOBEPXHOCTH oTcuera. Ha moBepxHoctu orcueta (2=0)
COrJIaCHO TNPENNOJOXKEHHIO Mbl HMeeM

- % w%w? = const.

M, Clel0BaTeIbHO, HA CBOGOAHOR mnoBepxHOCTH (2 ={) npuGIHKEHHO
6yneM HMeTb

l ~
202 — -~
Y 5 W*w? = const. +g¢,
IMPH YCJIOBHH, YTO

g=| (¥ —g e _ . (6)

3aech g eCTh 3HAYeHHE KaJCyujelicsi TAMECTH HA TNOBEPXHOCTH OTCYeTa,
KOTOpOe, BOOOLle roBOps, eCTh, KOHe4HO, GYHKUMA OT §; H3MEHEHHEM €ero,
3aBHCALMM OT W3MeHeHHs Z, Mbl npeHeGpexeM.

1) Tax, uanpuuep, ApPH yNPOUleHHBIX ycaoBuax § 219, 220 w/wv oka3wiBaeTca
mopsaaxa m (— 2{—-) .
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[MpeneGperas H3MeHEHHeM MOTEHUMANa BOMYWAIOWMX CAM 2 B 3asu-
CHMOCTH OT H3MEHEHWA Z MO0 CPABHEHHIO C g H HHTErpHpYH, NONyYHM

_ ¢
_’E:_+!I’——;—w’a7’=const.+gé‘+2wsin0/vdz. 7

[Mocaeauuit uaen ectb nopaxka whvsinB, rae h o0603HauaeT ray6uuy
KHIKOCTH, H MOXHO MOKa3aTh, YTO B MOCTEAYIOUIHX pACCYXIEHHAX OH

Gyaer nopsaka -z— no cpasxeHnio ¢ g 1), Caenas moacraHoOBKY B mep-
oie 182 ypasHeHHs (5), MOAYYHM C PACCMATPHBAEMOH TOYHOCTHIO MPHGH-
WEHHUA

ou 0 7
5f — 200 cos()=—-—mg(5——€),

ov 0 ) @
-a?--{-Zwu cosf == —mg(i—-o.
rae . Q .

AT ypaBHEHHA ABAAIOTCA HE3ABHCHMBIMH OT 2, TaK HYTO MOXHO npen-
MOJ0XHTh, UYTO TOPH3OHTANbHOE MBHXKEHHE 1M BCeX UYaCTHE OZHOH
H TOH e BePTHKaAH B CYIeCTBEHHOM OYHET OAMHAKOBHIM.

Kak B § 198, 3710 npeano/ioxeHHe CYLIeCTBEHHO YMpOUIAET yPaBHe-
HUE Hepa3pHIBHOCTH. [l paccMaTpuBaeMoro ciayuas Ges TPyAa MOXHO
NO.TYUHTh

* 1 >
ol 7{ —o(hwu) +o(g;) }. (10)

o - | R

Heo6X0AMMO NOAYEPKHYTH, YTO BHIICHAMHCAHHBIE YPABHEHHS HE 3KI0-
Y210T HUKAKHX APYTHX AOMyIeHHH, KDOMe YKA3aHHHX BHIUE; B YACTHOCTH,
OTCYTCTBYeT OTDAHHYEHHE OTHOCHTEbHO SITHNTHYHOCTH MEPHAHAHA, CXa-
THE KOTOPOTO MOMeT GHTh COBEPIIEHHO NPOM3BOJILHO.

§ 214. Yro6u, oaHaKo, YNPOCTHTh 3aAaYy HACKOJBKO BO3MOXHO,
He mpeHe6peras ee CyIECTBEHHHIMH YePTaMH, BOCIIONb3YeMCA TeM 06CTOs-
TeIbCTBOM, YTO B NeHCTBHTENBHOCTH 3/TMNTHYHOCTD 3eMAH €CTh Be/u-

UMHA Manas, TaK KAK OHAa CPaBHMMa C OTHOLIEHHeM - LEHTPOGEeKHOH
CHIBl k CHaAe THXKeCTH Ha IKBATOpe, 4 3TO OTHOIUIEHHE, KAK H3BECTHO,

NPUOAH3UTENLHO PABHO 289
C owmbkof#t TOro e MOPAAKA MOXKHO INOJOKHTE

~
R=a, w=asinf, g==const,,
——
1) Ar0, KPOME TOrO, MOXHO H MpPOBEPHTh B TeX e ciaydasx. Komeumsti
. Pesyanrar ecthb TOT, UTO BepPTHKANLHMM YCKOpeHHeM mpeHe6peraeM, KaK H B T€O-
PHH ANHAHLIX BONH.
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rae @ o6osnauaer cpeanuft paamyc 3eman. Mu noayuum Toraa

ou
Tr—2wvcoso=——a—- oo ¢=90, o
0 -—
+2wucoso————a-m(c—5)
H
8 1  (hu sin ) o(lw)
W—_asmo{ 00 + } @

3710 nocnemHee ypasHenHe ToxnecTBenso ¢ (1) § 198 1),

HexoTOpHe HHTepecHHe CJAeACTBHA NOJAYYAIOTCA TOTYaC JKe YkKe
H3 caMor¢ suda ypashenuft (1). Ecam o603Haunth yepes u, v CKOPOCTH,
COOTBETCTBEHHO NapajfenbHhie M MEPNEHANKYIADHHE K NPOH3BOJLHOMY
rOPH3OHTaNbLHOMY HANPABJEHHIO §, TO JIETKO HaHTH NpH TOMOWH Tnpe-
0o6pa3oBaHHA KOOPIAHHAT

0
5 —2wveosf=—g - (C-() 3)
B cayuae y3Kkoro KaHaja monepevyHas CKOpPOCTb V Gyder pasHa HyJIo
M ypaBHenne (3) NPHHHMAeT TOT e BHA, KaK B CAyyae OTCYTCTBHS Bpa-
ILEHHs; 3TO yxe Obn0o 3apaHee npuHaTo B § 183. EamHcTBeHHOE BAMA-
HHEe BpalleHHd B NMOJOGHHX CJAYYasX COCTOHT B 06pa30BaHHH He6OABWIOTO
HaK/AOHeHHs rpeGHeil M BNaaMH BOJMHH B NONEPEYHOM HaNpaBIeHHH KaHana,
Kak Hattzneno B § 208. B ofuem ciayyae M3 PasnOKEHHH HA KOMIOHEHTH
B HanpaB/eHHH OTHOCHTENBHOR CKODOCTH § M NEPNeHAMKYJAADHO K Hef
BHJHO, YTO YaCTHIA XHIAKOCTH, MOMHMO YCKODEHHSH, 3aBHCAILEr0 OT Aefi-
CTBHAL CHJ, OGMafaeT KaXYUIAMCS YCKOpeHHeM 2w cos0, OTKIOHAIOWMM
YacTHIY HanpaBoO OT CBOEro MyTH.

Ianee, cpasuusas (1) ¢ (5) § 207, Mu BuAMM, uTO KO/Ne6GaHHs CA0%
BOAH CPaBHWUTENLHO MAaJAHX Pa3MEPOB B HaMPaBAeHHH MOMIOCHOTO Yrio-
BOr0 pPaccTosiHus § NMOMUMHAIOTCA TeM XKe 3aKOHaM, KaK M KoneGaHus
nAO0CK020 CNOSl, KOTOPHH BpAMIaeTC OKONO TNePNeHAHKYIADHOR K HeMy
OCH C YrJOBO# CKODOCTbIO @ cOs 6.

Kak u B § 207, npu onpeneieHHHX YCAOBHAX BO3MOXHH CBOGOAHHE
cTauMoHapHue ABHkeHHs. Ecau nonoxurs (=0, TO Ms BHAuM, uTO
ypasnenus (1) u (2) yROBNETBOPAIOTCA MOCTOSHHHIMK BO BpEMEHH 3HaYe-
HuAMH U, U, {, ecIH TO/MBKO

U= 8 O
2wasinfcos§ d¢’
e @
V=— 8 9
2wacosf 00
"
0(hsec0.t)= 5
Tobw ®

‘) Ecau He o6pamarTh BHHMAHHA Ha OGO3HAUEHHS, TO STO CYTh YPABHCHH S,
Ralinemune JlansacoM, cM. npHMedarue, cTp. 414
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DtoMy NOCNEAHEMY YCAOBHIO MOXHO YAOBAETBOPHTH JIOGHM AOMylie-

aa
HHeM BH £ = [ (hsec 0); ©

ypasHenus (4) Hal0T TOraa COOTBETCTBYIOUIHE 3HayeHHs U, v. M3 (4)
cleflyeT, YTO CKOPOCTb NPH STHX CTAUMOHAPHHIX NBIKEHHAX BCIOAY Gyner
napajfielbHa JHHWAM YDOBHS BO3MYILEHHOH IIOBEDXHOCTH.

Ecan /i NOCTOSHHO MK €CTh (QYHKUMS TOABKO WUHPOTH, TO eAHHCTBEH-
HOe YC/NOBHE, KOTODOMY YHOBJAETBOpHAeT {, COCTOMT B TOM, 4TOo (
He AO/DKHO 3aBHCETh OT @; APYTrHMH CIOBaMM, BO3BLILIEHHE AOKHO GHITh
CHMMETPUYHO OTHOCHTENbLHO MOJAPHOR OCH.

§ 215. Haunnas ¢ storo Momenta, Mm OyAeM NpeanonaraTh, uTQ
ray6usa fi ecTb QYHRUHA TOABLKO OT 6 M YTO BO3MOXKHHE IPaHHUB MODS,
ecnd OHH €CTh, COBNAZAIOT C KPYraMH IIMPOTH.

PaccMOTpHM CHauana cayyau, KOrAa BO3MylieHHas GopMa NOBePXHOCTH
BOAL €CTb IIOBEPXHOCTb BPAILEHHS OKONO NOJAsApHO# ocH. Ecam or6po-
CHTh U]eHH, COllepxkauye @, To ypaeHenus (1) u (2) npeanaymwero
naparpada NpUHUMAIOT CAEAYIOIHA BHA;

du

g 9 Ve
o7 —2wvcosf=— - 38—

1)
% (
E+2wucos 6=0
H

o¢ 9 (hu sin §)

ot = Tasingog ° @

Npennonaras, uTO BpeMs BXONMT B 3TH YDAaBHEHHS TOAbKO MHOMNH-
Tenem €*”, B paspewas MX OTHOCHTENBLHO u, v, noayunm
iog [ =
T —dwrcoss a6 %)
2wg cos 0 0 P
o —4wicos? 6 a_oe(c_c)

U=

©)

V= —

. 0 (hu sin 6)

fof=— asinfo6 ° O
POpMYIH ANS COCTAaBIAIOLIMX CMELIEHUS (5, 1) moryr Ouwrtb nony-

YeHN u3 cooTHOweHmH U=§, V=7, WM U=idf, v=ion. Orciona

T0XyyaeTCsi, YTO YaCTHUM XKHAKOCTH ONMHCHBAIOT SIMANCH, FNABHME OCH

KOTOpLIX COBMAnalOT COOTBETCTBEHHO ¢ MepHAHAHAMH H KPYraMH IUHPOTH

OTHowenue o6enx ocelf paBHO %,sec 0. Tpu sunyxcdennux xoneGanusx

Paccmatpupaemoro TMna oTHOMIEHME —g—w 6yZeT OueHb Man0, TaK YTO

Slauncuw GyAyT OYeHb BHTAHYTH B HanpaBJeHHH C BOCTOKA Ha 3anaa;
HCKmouenne Gynyr nmpeacraBasts o6aactn BGan3M IKBaropa.
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Ecan uckmounute ¥ u 0 u3 (3) # (4) ¥ MONOKHTL AR KPaTKOCTH

C - E= C’y
2=
%=h )
TO MONYYUM
9 hsing of . -
asin 6 09 ([3-;052@ W) +4ml’ = — 4m{. (6)
Ecan  raybusa OymeT noCTOAHHOH, TO 3TO ypaBHEHHE HAMHUIETCH
B BHIE
d [1—ut ol —
o (P 5 ) + 8 = — 5, ™
rae
p=cosf
H
dma 4dota
=Th T T (®)

§ 216. Paccmorpum cHauana csoGoausie koneGauus. [Toraran £ =0,
GyneM HMeTb

0 (t—ut 0! .
(2 ) o, ®

3aMeTHM, YTO NPH OTCYTCTBHH BDAUICHHA 3TO YPaBHEHHE COMEPKUTCH
B (1) § 199, B ueM MOXHO yGeAuTHCH, TONOKHB

ﬁf’:o—;%:, [= .

OGuiee peueHHe ypasHeHHs (9) HOMKHO MMETb CleAyiOUIMH BHA

{=AF (4)+ Bjf (n), (10)

rae F(u) ecTb uetHas, a f(u) HeueTHan QYHKUMA OT 4 M TOCTOAHHBIE
A n B npoussonbHul. [l 30HANBHOrO MOPR, OrPAHHYEHHOro NBYMA

A
KPyraMH LIHDOTH, OTHOWEHWE -p- M NOMYCTHMbE 3HAYeHHR [ (W, Cne-

o
ROBaTeNbHO, YaCTOTH -—27‘) onpeaennioTca yCcnosueM, UTO LA KaXAOro

M3 3THX KPYFrOB AOMKHO 6hiTh U =0. Eciu 3TH rpaHHUN JexaT CHM-
MeTPHYHO MO 06e CTOPOHHM S5KBATOPA, TO HMEeTCHA ABA K/1acca KoaeGauwmit:
8 nepsoM B =0, B0 BTOpoM A =(. BooGpasus, uTO rpaHuusl CTAHYTH
K TOYKAM Ha TNOJIOCAaX, Mbl MOAY4UMM Cayyalt Ge3rpaHMYHOTO OKeaHa,
H TOTAA HOMYCTHMbiE 3HAueHWst [ ONpeAeNATCS YCAOBHEM, 4TO U AR
p==1 ROMKHO 6HTb KOHeuHO. JI0KA3aTeAbCTBO 3IeCh B CYUECTBEHHBHIX
yepTax Takoe e, Kak 8 § 201, HO mpuMeHeHHMe ITOrO MOCHEAHErO yCiO-
BUSL Temepb 6osee 3aTPYAHHTENLHO BC/AENCTBHE HECKONbKO HeOBHYHON
¢dopmii, B KOTOPOH NO/NyuyeHO peieHde AudEPEHUHAIBHOrO YPaBHeHHS.
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B cryuae CHMMETDHH NO OTHOILIEHHIO K SKBATOPY nojaraeM, creays
Kenbsuhy 1) u Ilapsuny 2):

ET‘_-T.%—Z"-'=31#+B¢,#’+---+Bii+ll‘zi+l+“- )
310 naer
D= A PByt+ o (By— PBpt+ .
cee —217 (Bri—s— [*By) i +...,  (12)

rae A NPOH3BONLHO; lajlee HMEEM

0 fl=pud 3L’ n
on (2 5p) =B 43(Ba— B g+ ... )
oo +(2j+ 1) (Bsipa—Byia)u'+...  (13)

Ecav cAeraTh nOACTaHOBKY B (9) M CpaBuHMTb KOS(HUMEHTH pas3iuy-
HHX cTemeHeH 4, TO Hahzem

B, —BA=0, (14)

2
Ba—(l—';i{—s)31=o, (15)
a 3aTeM Janee

Bujss— (1 — b ) Brima = B By 3=0 (16)
"+ Fej+n) T ey T

D™H ypaBHeHMs ONpeneJSOT INOCHeAOBaTeNbHO BeauunHn By, Bg, ...,
Bsji1, BupaxenHne uepes A; pelieHHe, HafleHHOe TakuM 0Gpa3om,
NOMKHO TORXONHTH, KaK CKa3aHO, /R 30HaJbHOTO MOpPS, OFpPaHHYEHHOrO
ABYMS napaji/ieIbHLIMH KPYraMH, OTBEYaIOIHM COOTBETCTBEHHO OAMHAKOBHIM
ceBepHOH M 10xHOH wuporaM. Ecnium 66 Mope NOKpHBako BeCh 3eMHOM
map, TO 3TO peuieHHe nano GH, KaKk Mb JOKaxeM, GecKoHeuHHe CKOPOCTH
Ha nomocax, 3a MCKJIOYEHHEM TEX CAyYaeB, Korna f NpHHMMaeT onpe-
Ae/IEHHBIE 3HAYEHHUS.
Hanuuem

B,,
24 Nj41. (17)

i’lu CHavana nokaxeM, yto N; C BO3pacTaHHeM j CTpeMutcs an6o
Tpeneny 0, an6o k npeneny 1. Ypasuenne (16) moxer OuTL Hanu-

CaHo Tak:
B B 1 (18)

Niw=1—g@rrn t @70 Ni°

———

D Thomson W., Note on the Oscillations of the First S i

s . ecies in Lap-

h“:)'{)h:‘;g O the Tides, Phil. Mag. @), L, 219 (1875) [Papers, 1V, 248].
amica ;

Roy. Soc., XL1.'337 (1836) TPapers. 1. 3%%3 tof the Tides, of Long Period, Proc.
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Otciona creayeT AN NOCTATOMHO GOABUIOTO j AHGO
= — b 19
Ni=—= 3617y (19

npubanxento, nu6o Nj4i He Oyler MaaniM; BO BTOPOM cayyae Njpe
6n1u3k0 K 1 u 3Hauenust Njys, Njpe, ... Bce Gonee u Gonee npuGau-
WawTca K 1, npHyeM HMMeEeT MeCTO npubGMiKeHHas $opmyna

L B{r—1
Nit=1—3r71) - (20)

Taknm o6pasom N; C Bo3pacraHHeM j npuGAHKAeTCA K OQHOH M3 ABYX
dopm, (19) umu (20).

B nepsom cayuae (19) psa (11) cxomurca aan p= <4 1 u peuwenue
GyneT 3aKOHHBIM I/l BCero uiapa.

Bo Bropom cayuae (20) npoussesenue Ng, N, ..., N4y u, cne-
JOBATENbHO, TaKke KOIPHUUEHT Byjyi C BO3PACTAOWMM | MPUOTHKAETCA
K KOHeyHOMy, oTauuHoMy ot O, mnpemeny. Pax (11), Hauuuas c He-
KOTOpPOro uJeHa, GyIeT CPaBHUM C DPAAOM

—1
I+p2tptt-. ., o (1—p?™,
TAK 4TO MBl MOXEM HAMHACATH

i o M
= o =Lti=a> 2n

rtae L v M cyte ¢QyHKUMH OT 4, KOTOpHle OCTAIOTCA KOHEUHBLIMH AAs
# =+ 1. Takum o6pasom u3 (3) caemyer

UETm =P s
= = (=L (=) M), @2

OT1coda crelyer, YTo U HAa WOMIOCAX GeCKOHEWHO.

Mu BuaMM, TakuM OGPa30M, YTO YCAOBHH Hauielt 334a4u MOryT OHTH
BHLIONHEHH TOJAbLKO TOraa, xorza Nj NPHOMHKAETCA K HUpegeny Hyab;
3TO OGCTOATENLCTBO 3aCTaBAfeT HAC OrPaHHYHTHCA, KAaK GYXeT MOKAa3aHo,
ONpeAeACHHHM DPALOM 3HaueHHH f.

Cootnowenne (18) MOXKHO npHBECTH K BHAY

-
Nj = 2/ (2j+1) : (23)

bt N
TEF N
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f10C1EA0BATEALHLIM IPUMEHEHHEM 3TOH QOPMYaH Mul moayyaem N; B Buze
HenpepuBHO’ NPOGH

B i
T ES)) (2j+2) (2j+3) l
N,‘—- l__ ﬁf’ + ]._ ﬁfﬁ +
2/ (2j+1) 2ji+2)(j+3)
B
2]+4) (2j+5
+ l(i+)(ﬁ;.+) l_*_“., (24)

T @i+ @j+5)
KOTOPAA CXOAMTCA MPH PACCMATPHBAEMOM JONYyI(eHHH, 4TO Njip € BO3-
pactaHueM K CTpeMuTCs K Hyao, kak BHaHo k3 (19). B wactuaocty,
gopmyra (24) onpeneaser 3uauenne N, Ho mu3 (I15) Mn momkHH
aMeTh

Ny=1-— 20, (25)
3 0T{4a NojJy4aeM paBeHCTBO
B B
e ws |, & 3
. — g+ — g =0, (26)
4.5 6.7

HOTOpOe DPaBHO3HAYHO C N,;=co. DTO ypaBHeHHe OmpexeaseT AoNy-
CTHMbIE 3HAYEHHMS IJA f=l IMocroaunnte B (11) onpeneasmiorca u3

20
COOTHOLEHUH
BS = ﬂAv
By =Ny84, @
Bs = N,;N,BA,

rie A npou3BOJBHO.

Jlerko Buaers, 4TO AN GeCKOHEYHO Manoro B Kopuu ypaseuus (26)
nawtca dopmynon

3
- =Br=n(n+1), (28)
TAe n ectb uenoe ueTHoe uyucao (cp. § 199).

Heo6xonumo oTMeTHTh apuMeTHUECKH 3aMeuaTeNbHHH MOMEHT. Mpu
T€PBOM B3rasiAe MOKHO 6bN0 GW MOAYMAaTh, TO €CAH 3HAYCHHE | natt-
A€HO u3 pasencrsa (26), TO HAaXOAMTL MOC/IEXOBATENBHO KOIPHLMEHTH
B,, B;, B, moxHO u3 ¢dopmyx (15) u (16) nau ¢ nomomsio pasHo3HavaLel

OPMyan (18). Oauako ato paccysuenne GymeT OWHGOYHEIM, TaK KaK
OHO TPe60Ba/O 61, 4TOGM Mbi HCXOAHAH 8 MOYHOCME W3 BEPHOTO 3Haye-«
HHR f W coxpanaam 6m a6CO/MIOTHYIO TOYHOCTb MPH BCEX MOCAEAYIOLIMUX
?a‘;':x. Bulwensnomensoe 10Ka3aTeAbCTBO B AEHCTBHTENBHOCTH MO-
OTnH:aer, YTO BCSKOE Apyroe 3HayeHHe, KOTOPOe, KaK YTOAHO Ma/o

4€TCA OT HCTHHHOrO, B3ATOE KaK MCXOAHOe JAAA BHIYHCACHHHA, B
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KOHUE KOHLOB HeH3GEXHO TNPHBOMMT K 3HaueHHSM N;, KOTOpHe CTpe-
MaTcs K npeneay 1 ).

MoOXHO NONHTATHCA NPHOAHKEHHO NONYYRTh CcaMufi JNIHMHHHE nepHOR
cBOGONHHX XoneGannii Metomom § 205 b.

Ecan o6o3naunth uepes £, 7 COOTBETCTBEHHO OTKIOHEHHA Ha IOT H BOCTOK.
70 MH 6yneM HMeThb B 0603HaYEHHAX HA3BAaHHOTO naparpada

n 3
v=ngha* [ (824 ) sin 6 d6,

0

. - -
M’ =2nphat f (& cos 6n— 7& cos 6) sin 6 d, (29)

(V]

n

Ve To-ngea’f {2sin 6 d6.
o

ITpeanonoxuM, 4TO, KaK H NPH OTCYTCTBHH BPAiUEHHSA, BO3BLILECHHE NOBEDX-
HOCTH MOXeT GHTh NMpeACTaBAeHO 30HAAbHOM cdepnueckod (QyHKUHEH BTOPOTrO
nopanka. ®opmyan (3) § 215 noacka3niBaleT NpH NPHNEHEHHH 9TOrO METONA
MCXOEHTb M3 CJEAYIOIIEr0 THMA:

&= A sin 6 cos 6 cos gt,
1= B sin 0 cos? 0 sin gt, } (0}
a 970 jpaer
[ ——o—(Esine)——i(3coszo—l)Acosot. {31)
asinf 00 T a
Torpa noayuaem
P = ngha? (l Al -2—32) |
15 3B ) I
=38 1
Q= 35 nowha*AB, (32)
R= % ngohtAY
Ypapnenne (10) § 205b nepexoxur B
(x2—6) A2+ YV B —S— XAB + —_31— Bix*=0, (33)
rae
x=-2
Ve (34
4(0‘“’
ﬂ - gh d
Crannonapubie 3HaYEHHA X ONPEAEAANTCH H3
x’ = 6 + 'g— ﬂo (35)

) Thomson W., CM. CHOCKY Ba cTp. 421.
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Ecarm MM BO3bMEM, Hanpusep, p=395, 4T0 R18 3€MAH COOTBETCTBYET riy-
¢une B 17700 MeTpoB, TO MH Ralfirem

98 _ 2,854, %=o,3917.

V gh
Bropo€ UYHCAO BHpaxaeT HEPHOX Yepes 3BE3AHbie CYTKH, T. €. B 3BE3/HOM
MCUHCACHHH = =9 u. 24 M. WctuEmnil xe nepuop, xax suuHcana Xayg (cM.

§ 222), pasen 9 u. 52 M.; pasHHHa OOBACHAETCA B3AUMHHIM TNPHTAXKEHHEM BO3-
MyuleHHEOH BORH, KOTOPHM MH npeneGperans.

OnunaKo nerko BBECTH mnonpasky. Tak kak MM mnpeneGperaeM BaHAHHEM
1eHTPOGEXHON CHAN Ha CHIY THAMECTH, TO MOXHO mnpene6peur BiauarueM T,
B (29), B TO BpeMs KaK 3HayeBHe V H3MCHAEM B OTHOLICHHH

3 e
1—— =L —(,892, 36,
5 e (39)

rae £ (=0,18) paBHO OTHOUIEHHIO NAOTHOCTH BOAH K CpefBel MIOTHOCTH 3eMan
[
(cM. § 200). B pesyabrate HeoGXOAMMO ypaBHeHHe (35) 3aMEHHTh ClIelyOIHM

x’-5,352+-%— p.

Jias =5 910 maer mnepuop 9 4. 48 M. C XODOIUHN NPHOAHKEHHEM K 3Ha-
YyeHH0, NoayyeBHOMY XaydoM.

Oas Goéabwux 3HaveHuit B, T. e. Ana OGonee MaAHX TAVOHH OKeaHa HIN
GosbIUMX CKOpocTell BpaumeBHs npubamkerne OyleT MeHee YNOBNETBOPHTENb-
HBIM, Y€M MbH MOTJH GH OXHAATL OT NMPHPOAM B3ATOTO HAMH THNA NPUGIMKERHS.

§ 217. B npunoxenun K 5TO# riaase Gyner TNOKAa3aHO, YTO MOTeH-
Maj NPUAHBOOGPASYIOWMX CHA COCTOHT H3 YWIEHOB TPOAKOTO BHMAA, €C/H
Pa3NOXHTL €ro 1O NPOCTHM FapMOHHYECKHM (QYHKIUMAM BPeMeHH.

CraTyeckoe 3HaueHHe BHCOTH TPHAHBA, COOTBETCTBYIOLUeE Y/IE€HaM
NepBOro BHAA, onpenenserca GopmynoH

T=H' (—;'- — cos? 0) cos (ot -¢) ). €1)

Coomercmynoume BHIHYX/JEHHHE BOJHH coraacHo Jlanzacy HasH-
BAOTCH ,KO0NeGaHMAMM JIEPBOTO POAA“; OHM BKJAIOUYAIOT B cebs ueThpHAX-
UaTHIHEBHHH JYHHBH TNPHIHB H NOJYrOKOBOM COJMHeYHHH MPH/AMB, a
TaKxe BooGle BCe MPUAHBH IAMHHOrO nepuoja. Jlns HHX XapakTepHa
CHMMETDHS OTHOCHTENBLHO NOASPHOH OCH. DTH KoneGaHHWs NPEACTaBASIOT
BakHeHInH cAy4ya#l BHHYXACHHHX KOJeOaHuH pacCMaTpHBAEMOro THNA.

Ecan noncrasuts ¢ w3 (37) B (7) m Baath ans
1—ut oL
l""’”f’ 3% n e
\—
) Crporo rosops, § oGO3HawaeT 3XeCh 2004EHMPUYECKYO ILHPOTY, T. €.

n
u‘fggg 10 OTHOLICHHIO K UEHTPY 3eMaH, HO Pa3HOCTHIO MEXAy STOH M reorpa--
3§ 2] 40" IIMPOTOR MOXKHO NpeHeGpeudb BC/EACTBHE NpPEANOAOKEHHH, CACNAHHHR
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Beipaxcenns suma (11) u (12), To smecto ypasuennit (14) u (15) 6ynem
MMETH

B,— - BH' — fA=0, (38)
By— (1—55) By+-BH' =0, (39)

B TO BpeMa Kak ypasHeHne (16) c ero cneACTBHAMHM COXpaHfeT CBOIO
CHIy A/ BCeX MOCHeAyOHHX KoaduuueHToB. Heo6xoauMo OTMETHTS,
yto (39) ecTh vacTHmM cayuya#t obweht dopmyas (16), ecaH MOMOKHTH

B_i=—2H’.

PaccyxnenneM, noJOGHHM CAeJaHHOMY paHee, MOJAYYHM, UTO EXHH-
CTBEHHOE HOMyCKaeMoe pellieHHe A/ MOpS, TOKPLIBAIOLIEr0 3eMHOH wiap,
3TO0 TO, KOTOpoe AaeT Neo=0, H 4T0 nosromy N; HOMKHO HMeTb 3Ha-
4eHKe, JaBaeMoOe HempepbiBHOR ApOGbi0 (24), rae | GyzeT 3amaHo Teneps
4acTOTO# BO3MYLUAIOUIHX CHJ.

B uyactHocTH, 3Ta dopmyna onpemenser 3HaveHwe N,. Mbl wumeem
Teneps

B_]_ =NIB—1= "‘2N1H',

n ypashenne (38) maer roraa
2
]

ADYTHMH C/AOBAMH, 3TO eCThb eIMHCTBEHHOe 3HauyeHne A, xoTopoe coO-
BMECTHMO C NpeAeNbHHM 3HAYeHHeM HyAb A N; M, Clef0BaTeNbHO, C
KOHe4HOR CKOpOCTbI0 Ha nomocax. Ecan B3sTe Kakoe-nmu6o apyroe 3ua-
yeHue A 32 HMCXOAHOE I/IS TMOCNeNOBAaTENLHOTO BHUHCIAeHHA B, B,,
By, ... c noMomsio (38), (39) u (16), T0 Mu mOMYyuHM B KOHIE KOHUOB
3Hauenns mas Nj, KoTopue npuGianwkaiorca K npeneny 1. Bonee Toro,
TAK KAaK Ais u36exaHus 3TOro Ge3ycnoBHO HeoGxoauma Onina 66 abco-
AOMHAA TOYHOCTb B TNeEPBOHAYa/NbHOM BHGOpe A M B NOCAeAyHOUIMX
BBIYHCACHHAX, TO EAHHCTBEHHHI! OCYLIECTBHMBIM METON AJA BHYMCIEHHA
KO3(UIUHEHTOB COCTOUT B MPHMEHEHHH (GOPMY.

1 ’ ’
A=— 5 H'—2 NH; (40)

21— —2N,, B;=N,B, By=N,Bs, ...,

HAH (41)
B B B,
I—_;; =—2Nl’ H’,=—2N1N2, H‘,=—2N1N2N3, e

rre 3xayeHus N;, Ny, N, BHUHCAAIOTCH M3 HenpepuBHO# ZpoGH (24).
A posteriorl ACHO Teneps, 4TO pemieHHe, NOAy4YeHHOe TakHM OGpa3oM,
GyneT yAOBAETBOPATH BCeM ycnosuaM 3aiaud M uto pax (12) Gyzer
CXONUTHCA OUYeHb GHCTPO. Jlna HanGonee yAOGHOTO BHIYHCIEHHS HYKHO
834Tb rpy6oe npuGaukeHHoe 3Hauexue, nasaemoe ¢opmyaort (19) xan



§ 217]  Cumsempuunse Kosebanus. ITpususs Orunnsx neptodos 427

gakoro-1m60 N; ¢ NOCTaTOuHO GONBIIHM j M 3aTeM MOC/ENOBATENHHO
BLIYHC/IHTD

N,’..-.l, N".—.ﬂ, seey Nz, Nl
¢ nomousio gopmyast (23). 3uavennss mnocrosuHnx A, By, B, ... B
¢dopmyne (12) 6yayr naus Torma dopmyaamu (40) u (41). dna BHCcOTH
MPHIHBA TIONY4HM

¢ 2N,

= === PN) 2 — 5 Ny (1 —Ny) ...
_+ NiN;...Njot (1 =N ¥ —... (42)

B cayuae 4eTHPHAAUATHAHEBHOrO JYHHOrO NpHIHBA f €CTh OTHOLIe-
H#e 3BE3[HBIX CYTOK K JYHHOMY MecCaly W, CleXOBATENLHO, PaBHO NpH-
61u3uTenbHO /gy, MM, TouHee, 0,0365. 3ro maer f2=0,00133. Oue-
BUAHO, MONOXKHB [==0, MH HOMYYUM HOCTATOYHO TOYHOE IPEACTABJEHHE
3TOr0 NpHAHBA H TeM Gojee TMONYrOJOBOrO COJHEYHOTO NPHIMBA, a
TaKk:Ke OCTAa/JbHHX MPHJHBOB C JUIHHHHIMH TNEPHOAAMH; 3TO CYILECTBEHHO
yKOPauuBaeT BHIYHC/ICHHA.

Pe3yabTaTH BHIYMCAeHHH GYRyT CONEPXATb MHOXHUTENb

_ 4w*a®
p— Eh .

Hns f=40, uro coorserctByer ray6une 2210 MeTpoB, 3THM myTeMm
nonyuyaeTcs
> =0,1515—1,0000 42 41,5153 8 —1,2120 6+
+ 0,6063 x® —0,2076 u'° - 0,0516 u* —0,0097 u't -+
-+ 0,0018 u'®t —0,0002 u18, (43) 1)
CrenosatensHo, Ha moawcax (u= -+ 1)

t=—2 H-0,154
M Ha skBatope (u=0)
t=—5H' - 0,455.

Nanee, ans B==10 nam ana ray6unu 8850 merpos nonyyaem

¢
7 =0,2359 —1,0000 42 40,5898 ut —0,1623 u¢ -
+-0,0258 p® —0,0026 u1° 4- 0,0002 u'2. (44)

310 maer anm nosocos
C=-—% H' * 0v470

—
1
3uaqe)nKosq>uuuenru B (43) u (44) 0TAHUAOTCA TOALKO HEMHOTO OT WHCACHHHX
HH, koTopre moayunn Hapsur xas caydas f=0,0365.
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B &N 3KB3TOpa

{= 5 H’ - 0,708,
Hna fuxb unn ana ray6uns 17 700 MeTpOB MH HAXORHM

£ =0,2723 —1,0000 42 + 0,3404 st — 0,0509 p +
+ 0,0043 u® —0,0004 p1°, (45)

OT0 naeT AMA NOMIOCOB

t=—-2 H'.0651
M LA 3KBaTopa

=g H'-08IT.

Tax kax BHCOTH TPHIHBOB COFJIACHO CTATHYECKOH TEOpHM LR NO-
JOCOB M AAS 3KBAaTOPAa COOTBETCTBEHHO paBHu —2/gH’ u 1fyH’, TO
3TH Pe3yAbTaTH MNOKa3HBAOT, YTO AN9 PACCMaTpHBAaeMHX FJAyOHH npH-
AHBH C AMHHHBIMM NEPHOAaMH, BOOOule roBOps, GYLYT APAMHMU, XOTA
Kpyrane y3noBHe JIHHMH, KOHEYHO, OTK/OH#IOTCA 60jlee MJIH MeHee OT
NONOXEHHH, B KOTOPDHX OHH HOMKHH HAaXOAHTbCS COTJIACHO CTAaTHYECKOH
Teopun. KpoMe TOro, okasnBaercs, yTO npH FAyOHHAX, CPABHHMEIX C
DeHACTBATeNbHOR MOPCKOH ray6MHOR, NPHAHB HOCTHraeT MeHbLIE NOJOBHHH
cTaTHYeCKoft BeanuwHH. Tlo Buay ypaBHenns (7) Jerko 3ak/IOYHTb, YTO
€ BO3DacTaHHeM TYGHHH H CledyeMOro OTCIOAa YyMeHbileHHs f BHCOTa
npuiauBa BCe Goibuie M 6oJblle NMPHGAHKAETCH K CTATHYECKOR BenMuMHe.
STa TeHAEHUMS WIMOCTPHPYeTCS NPHBEAEHHHMH BHILE YHCAOBHMH NaH-
HBIMH.

Heo6xoanmMo OTMEeTHTb, 4TO CaM Jlaniac He 3aHHMAACH KMHETHYECKOR
TeOpHeH NPHIHBOB M ANHHHBIMH nepvoiamH, Oyayun yOexieH, 4TO 3TH
DPAAMBH BCACACTBHE TPEHHA INPAKTHYECKH MAOMKHH MMETh 3HAueHHus,
haBaeMble CTaTHYeCKOH TeopHefl. OH M Ha caMOM Jlienie NOKasaj, uTO
CH/IBl TPEHHS HMEIOT MOXOGHOTO pONAa TeHAeHuMIo, oaHako Jlapeuu 1)
3aMETHJ, Y4TO B CAy4Yde YeTHPHAAUATHAHEBHOTO TNPHAMBA 1O MeHblueH
Mepe COMHHTENbHO, YTOGH 3TO ReACTBHE OHJIO NPUMEPHO TAK BEIHKO,
kak ayman Jlannac. K stomy Bonmpocy Mu BepHemcs eme no3anee.

§ 218. Ecrn Mu OTGDOCHM OrpaHnueHHe, YTO BO3MYLIEHHE CHM-
METPHYHO OTHOCHTEJNbLHO MOJSPHOR OCH, TO AOMKHH BEPHYTHCA K OOLIMM
ypasnennam (1) u (2) § 214. Mu coxpasum, OZHAKO, HONYLIEHHS OT-
goé:;xgenbno ‘3aKOH2 rayGHH H NPHPOAN TrpaHHN, KOTOpHE CHenaln B

Ecan Ml nonyctuM, uro sennunnn Q, g, v, { BCe CONEPXKAT MHOKHU-

i (ot
Tenn €' ¢ +"+'), 3aBHCAWMA OT BpeMeHH, riae §-—1len0e 4HUCNO0, TO Ha-

e ———————

1y Cu. cuocky ma crp. 421.



§ 218—221] Cymo4nsie U ROAYCYMOSHNS NPUIUSH 129

38aHHBE YPABHEHH AAOT
iou —2wv cos = — £ % (T3}

‘ M
iov + 2wucosf = —;1:%5 ¢-=?%
U
fof=— aslino {o(hl;:iﬂ 2 + ihsv} - (2

Ecau MR pemIdM 3TH yPaBHEHHA OTHOCHTENBHO U M U, TO Hakaem

o (gg' +—;— ¢ cth) ,

U="Tm (f*—cos0) ' ®
v=- 4m(;-fcos-9) ( co;o 35 +s&'cosec6) ,
12, KaK H DaHblue,
(=0,
2 =t *
oM .

W3 ypasHeHn#t (3) creayer, 4TO NPH BCAKOM NMPOCTOM FapMOHHYECKOM
KO/1e6aHMH YACTHIB XHAKOCTH OMMCHIBAIOT 3/UIHNCH, OCH KOTOPHX J€KaT
COOTBETCTBEHHO BJO/Mb MEPUAHAHOB M MNapanneneit.

Ecmu cmenats noacraHoBky 3 (3) B (2), To noayunm ZAudepeH-

UHanbHOE ypaBHeHWe ais {':

0 [ hsinf [ Jad S s
sin 6 00 \‘ fl._.coslo ( 00 +T C Ctg 0)}—
h s o’ ,
~ f—cosid (T ctg§ -5+ s¥% cosec'0)+
+4mal’ = —4mal.  (5)
§ 219. Cayuat s=1 OGHMMaeT B KaueCTBe BHIHYNIEHHHX KoaeGa-
Hiit Taxkwe ,koneGamus BTOpOro poxa“ Jlannaca, rae BO3MYMIRIOUIHA

NOTeHuMan ecth TeccepanbHaw CcdepHyecKas MOBEPXHOCTHAA yHKUMA
BTOPOro nopsiaxa, MMEHHO

T=H'"sinfcosBcos (ot +p-+e), )

TDHYeM ¢ He oyenp OTaAMUaeTCA OT ®. K 3THM KONeGaHMAM NPHHAATENKAT
CYTOuHHe nyHHBe M COMHEYHbIE TPHAHBH,

B cnyuae, korna co6cTBeHHBIM ABHKEHHEM BO3MYILAIOMIEr0 Tea MOXHO
NDeneGpeur, o= B TOYHOCTH W, ClexoBaTensHo, f=1/;. B cayuae
B)’Hu COGCTBEHHOE ABHXKEHHE HACTOABKO GHCTPO, YTO HCTHHHHLIHf MEpHOX

AKHEHIero CyTOYHOTO NMYHHOrO NpPHAHBA GYAET 3HAYHTENBHO AMMHHeEe
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3Be3NHHX CyTOK !); oaHako jomyiuenue f==1/, HaCTOAbKO ynpoiwaer
¢opMyaL, YTO MBl M NPH AanbHEHIIHX HCCAEJOBAHMAX IIOJOXHMM €ro B
ocHOBY %), MH YyBHAMM, YTO OHO MO3BOASIET HAM BHIYHCIATL BBIHYMKIAEH-
HHe Ko/ne6anusi, KOraa riayGHHA MORYMHAETCA 3AKOHY

h—(1—gqcos?0) hy, )

rae ¢ eCTb Kakaf-TO AaHHa#A NOCTOAHHAA.

EciH Mb BO3bMeM MOKasaTeabuft muoxutens e' %9 y coorser-
cTBenHo atoMy B (3) § 218 nomoxum s=1, f=1/, u 3ateM HanuieM

¢’ =Csinfcos 6, A3)
TO Halnem
U= —io <
c )
V=0 —cosf.
m

Moncraeus B ypasHenue HepaspuBHOCTH [(2), § 218], noayuum

U= S ®)

a 3TO COrnacyercs C 3aKOHOM ray6ud (2), ecau

1

1 —_2aho_
ma

2gh,
{=——12__ 7 )

1— 2qh,
ma

C=— H”’. ©)

Orcioaa noayyaem

3ameuaTenbHOe CAEACTBHE GOpMyAn (7) 3ak/i04aeTcs B TOM, 4TO B
CAyyYae TMOCTOSHHOH TIJyOHHB CYTOYHHIH NDHIMB B BHAE TOLHATHA H
OMYCKaHWA TMOBEPXHOCTH OydeT OTCYTCTBOBaTb. ITOT pe3yibTaT Obia
(apyruM nyTeM) BriepBhe Haimen JlammacoM, KOTOpHMH CYUHTAaN €ro OueHb
BaXXHbIM, KOO OH NOKA3KLBad, YTO €r0 KMHETHYeCKass TeOpHs Cnoco6Ha
OGBACHHTb CPAaBHHTENbHO Ma/lhe 3HAYEHWHd BHICOTH CYTOYHOrO NPHIHMBA;
3TO OGCTOATENLCTBO OHJO M3BECTHO (XOTA M HETOYHO) H3 Habuo-
ReHuH, KOTOPHE HAXOMAMIHCH B CTPAHHOM TPOTHBOPEYMH C De3y/bTaTaMH
CTaTHYECKOH TEOpPHH.

1) Heo6xoauMO, OQHAKO, 3aMETHTb, YTO B FaPMOHMYECKOM pa3jiOxeHHH
BCTpeYaeTcA BaXHHHA YJEH, JiA KOTOPOr0 B TOYHOCTH g ==, eciH InpeHeGpeyn
H3MCHEHHAMH IUIOCKOCTH OPOMTH BO3MYILAIOMIEr0 TeNa. ITH NMepPHOAH OJHHAKOBH
Kak gna Coanua, Tak H aas JIyEw, u ABa 06pa3oBaBLIHXCA TaKHM 06pa3oM dacT-
HHX NMPHAHBA COCAMHAIOTCA B OXHH CYTOUHHIA NpPHAMB, KOTODHI HasHBaETCA
,MYHHO-COJHEYHB1 OPHAKB®.

%) 310 ¢ HE3HAYHTEALHHIMH H3MEHEHHIMH 3aHMCTBOBAHO M3 paGotht Air g,
Tides and Waves, §95 ... u Darwin, Eacycl. Brit., 9-e n3z., XXIlI, 359.
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Oanaxo, ecau npH NOCTOSHHOH rayGHHE W HET NONHATHA M OMYCKa-
HUA, TO BCe e fIDHIHBHHE TeueHHs HMeloT MecTo. V3 ypasHennfi (4)
cleyeT, YTO KaxJasi YaCTHUA ONKCHIBAET 3JIHNC, 60/MbMIAs OCh KOTOPOTO
HANPaBJIeHa 10 MEPHAHaHY H HMeeT A1d BCEX WIHPOT ONHHAKOBYIO AJIMHY.
OtHOwWeEHKHe Mano# ocH K Gonbuofi paBHO cos O u npoGeraer, caenoBa-
TeNbHO, 3HayeHnss oT | Ha nomocax a0 ) Ha 3KBaTOpe, rfe ABHKEHME
NPOMCXOAXT B TOYHOCTH B HampaBjJieHHH C CeBepa Ha Ior.

§ 220. B cayyae s=2 BaxHefluHe BEIHYXKIEHHblE KO/MEGaHHs CyTb
Te, Y KOTOPHX HNOTEGHIHAA BO3MyLIaiollel CHIB eCTh CeKTOpHaJLHas
cepuueckasi NOBepXHOCTHAadA QYHKUMA BTOPOro HoOpsaka. AT KoaeGaHus
06pa3yloT ,KojeGanus TpeTbero porda“ Jlannaca; o HHX HMeeM

C=H'""" sin?0 cos (ot + 29+ &), 0))

rie ¢ npu6ausuTenbHO pasHO 2w. Ciola NMpPHHaAEkKAT HAHGONEE BANKHLHIEC
H3 BCeX NMPHJIHBOB, HMEHHO: IOJYCYTOYHble JNYHHHH M COJIHEUHHH npu-
JHBH.

Ecan 66 cOGCTBEHHOE XRBHXKEHHe = BO3MYyUlalowero Ttena Guno Gec-
KOHEYHO MelJIeHHOe, TO Mbl MMeaM OH 0 = 2w M, ClenoBaTenbHO, [=1;
L8 NPOCTOTH Gynem caenoBath Jlanmacy M NMOJOXKHM B OCHOBY 3TO
AODYIUEHHE, XOTA OHO B Cayyae HaHGO/ee BaXKHOrO JAYHHOTO TPH/IHBA He
COBCEM TOYHO 1),

Pewenne, nonro6Hoe pelleHHI0O MpeALAyLIero naparpada, MOXHO To-
JYMHTb /A CMIELMalbHOrO 3aKOHA M3MeHeHus rayGuHu 3)

h= hysin?6. 2)

Ecin B3aTh nokasatenbHu# MHOXHTeAb B BHae e CoTt) u o onon0-
KUTb RaTeM f=1, §=2, 10 ypasHenns (3) § 218 npu nomywenuu

{'=Csin?0 3)
Ranyt
ic ] 1+ cos?f |
U=;{ Cctg0, U=—'2—”7 C——s—lT-, “4)
OTCi0l2, NOACTaBHB B ypasHeHue (2) § 218, nonyyaem
2h .
§==2- Csin®f. 5)
Ecan nonoxurs _
(=0 +4¢
¥ noxacrasute u3 (1) B (3), To Haitmem
l . rre
C = —-'1-—2’10 H (6)
—_— ma

') Cymectsyer, 0aHAKO, NOAYCYTOURKI ,NyHHO-CONHEYHbH NPUAKB®, YrAOBASK
CKODOCTL KOTOPOrO B TOYHOCTH PaBHa 2w, €CIH NpeHeGpeub HIMEHEHHAMH IOC-
kocTu t()_‘pdum (cp. cuocky 1, crp. 430).

2, Cp. Airy u Darwin, cM. Bhue.
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H, chenoBaTe/bHO,
2he

= — <. 0}

2h,

Hns 1ex ray6uH, KOTOpHe B AeHCTBHTE/NBHOCTH BCTPEYAOTCA B MOpe,
2ho<ma w nostomy npuauB o6paThu#t. Heob6xonumo ormeruts, YTO
dopmyan (4) na0T 6eCKOHeYHO GOAbLWIYI0 CKOPOCTh HA MOJIOCAX, HTO H
CNeA0BAN0 OXHAATh, TaK KaK rIy6HHA TaM paBHa HYJIo.

§ 221. na BCAKOrO APYroro 3aKOHAa FAyGHH pelueHHe MOXET GbiTb
TIOTyu4eHO Juilb B BHAe pAxa. B caydae nocrosHHO# rayGHHBI, eCiH

noaoxuts B (5) § 218 s=2, f=1, 4ma ——=f, TO Halluem
(- Tk 61t = —p—PE ®

rae p=c0sf. B TakoM BHIe HCC/IeNOBaTh 3TO YPaBHEHHE TPYIAHO, TaK
KaK OHO CONEPIKMT UJMeHH 4YeThiPeX pPasMHYHbIX H3MepPeHH OTHOCH-
TeabHO #. ONHAKO OHO HEMHOrO YMPOIIAETCH, eC/H B3ATH 32 HE3aBHCHMYIO

fniepeMeHHyIo

y=(1 —u?)'/* =5sinp;
8 ITOM Cayyae noay4uM
2 (1 —»?) z'vi — ————(8 22 — Y =
= —pril= —BH""; (9

B 3TOM YDaBHEHHH BCTPEYAiOTCA UW/IEHBl TOMBKO mpex pPa3THyHHX H3-

MEepeHH! OTHOCHTENBHO ¥,
Yro6ul NOJAYYHTb DelieHHe A CAyyas MOPS, NOKPHIBAIOLIErO 3eM-

HOHN 113ap, MOJNOXKHM

' =By+ Bp*+ B+ ...+ Byt . oe (10
Tloacraasa B (9) U cpaBHHBaA KOI(HUHEHTH, MB Haflem
By,=0, By=0, 0.B,=0, (11)
16B;—10B,+fH'"’ =0 (12)
d, nanee,
2j(2j+6) Baj+4 —2j (2j + 3) Bsj42+ BBz =0. (13)
OTH ypaBHeHHs NalOT nociegosarenbio By, Bg, ..., B:j, ..., Bhpa-

WeHHble yepe3 B,; camo we B, mnoka He onpeaereHo. OnaHako u3
CyuwecTBa 3a4aYd ACHO, YTO penleHHe AOMKHO OblTb eIMHCTBEHHbLIM, 3a
UCK/IOYEHHEM OMpeNe/eHHBIX YaCTHHX 3HaueHuH f (M, crexosareinsto, f),
KOTOpHie IOMYCKAalOT CBOGOLHBHE KOJe6aHMA COOTBETCTBYIOWEro poaa
$§=2 ¢ yacToTol 2w. Mul, nanee, yBHAHM, YTO, AECHCTBUTENBHO, A0 Tex
nop, noka B, He GyzeT MpHHMMATL ONpeAe/TEHHLIX 3HAYeHHH, NpHUBENeH-
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Hoe BHIUIE pelleHue 6yne1‘ AAaBaThb B HANpaBJICHNA MEpHAHAHA KOMIIOHEHTY
CKOPOCTH U C Pa3pHBOM Ha 3KBaTope 1),
Xon HOKa3arenbCTBA B HEKOTODOM CMBICAE NOROGEH _ROKa3aTelbCTBY

Byj+a
g § 217. Eciu o6o3naunts uepes N;j OTHOMweHHe —5-— HByx mocne-

10BaTe/IbHHX KOI(HIMEHTOB, TO cofnacHo (13) Gynem HMeTs

T T R T
Nin=%rs ~oeo N )

orciona noayyaercss, uro Nj ¢ Bo3pacTaHueM j nmpuGamkaercs am6o K
npeneny 0, n1u6o x npexeny 1. Bupamasch Tounee, ecau npemen N; He
paser Hymo, T0 Njyi nns GONbWKX 3HaueHHR j TpHGAH:KeHHO GymeT
PaBHO

2j+3 3
—ém— HAH 1—3’1-.

Bropo#i BMA TOMIECTBEH C ACHMINTOTHYECKHM 3HaueHHEM OTHOLICHHS

2; j— 1
xosypnunentos " u ¥¥% B pasnowennn (1 =", Mu saxmouaem
orCiona, 4TO uaeHs psna (10) B KOHUE KOHNOB AENAIOTCH CPaBHHMBIMH

1
¢ uneHamu paga (1 —»?) /s ecnn roabko B, He uMeet 3HaueHus, KOTOpoe
naeT N ==0; TaKHM 06pa3oM MH MOXEM NOJOKHTh

&=L+ (1) M, (15)

rae L, M o6osnavaior GyHKusM OT ¥, KOTOpHe He OGPALAIOTCA B HYb
a1 v=1. B6ausu skeatopa (v=1) 310 maer :

A =TF(—t L (16)

Coraacio (3) § 218 npu mepecevennu skBatopa U JO/KHO, HE H3Me-
HiAf CBOeHt aGCOMIOTHOR BE/JMYMHMH, H3MEHMTh CBOH SHAK HAa NPOTHBO-
T10/I0XHBIH,

IlosToMy mns Hawe#t uennm CywlecTBEHHO BHOPATh TAKOE 3HAYEHHE
ans By, nns kotoporo No,=0. ITo NOCTHraeTcss TAaKHM e CHOCOGOM,
Xak B § 217. MNpencrasasa (13) B Buze

B

—_ 2j(2j+6)
Ni~2i+—3_7v——, (I
2r+6 ~Nin

—————e

') [las Mops, nexauiero Ha MOMOCE W OTPAHHYEHHOTO Mapaiilenblo, PaARyC
KOTopoit, BupaxeHHHit B yrioBoit mepe, MeHbiue 1/,x, sHauenue B onpefensercs
’

H3 ycaosua, uro wu=0 wumn

5 =0 Ha rpamHue.
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Mb BHINM, uTO Nj NOMKHO OWTb 3a4aHO cielyloluefi cxonsuieHcs He-
npepHBHOH# APO6LIO

B
Nie= 2j(2j+6) | (2j+2) (2j+8) |
T e 2j+5
2/+6 2/ +8
(2J 4)62 10)
+4) 2j +
Sy l—...  (18)
2] + 10

D10 uMeer Mecto maa j=2, Ho u3 (12) caemyer, uto OHO 6ymer
AaBaTh Temepb Takxe M 3HaueHue N; (KOTOpoe 1O CHX nop He GHAO

onpeeseno), ecMi OOO3HAUHTL I3THM CHMBOJIOM
TOrAa

—F,‘ﬂ . Mut Gyznem umets
B“"-:NIH,,’) BG=NZB‘1 BQ=N3BB, .o

B KOHlUe KOHUOB TIOTYYHM, €CiM MONOXHTh (=={ 4 (',
=1 Ny -+ NN+ NNpNgst ... (19)

Kak u B § 217 npaktHueckHRt CnoCO6 NPOBeNCHAS BHIYHCIEHHS CO-
CTOMT B TOM, YTOOH B3ATb NpPUGAMNEHHHE 3HAYeHHs Ana Njuq, The
eCcThb He CAMIIKOM GO/bLIOE UYHENO, M 3aTeM OTCKAA NOCAeN0BATENLHO
BHUHCAATL C nomoLibio ¢opmyant (17) snavenus Nj, Nj—i,..., Ny, Nj.

D10 HCCIeOBaHHE B CYUIECTBEHHHX YepTax 3aHMCTBOBAHO M3 3aMeyaTelb-
Hoil pa6GoTh, HamucamHoi# KenpBuHOM 1) B 3awury pmamHoro Jlanmnacom B ero
HeGecnolt MexaHHke Crnoco6a TpakToBkKM 3apauu. B coorsercreylomem mecre
Jlannac onpejenseT KOHCTaHTy B, ¢ MOMOWBIO RenpepHBHOM Apo6u N,, npasia,
He [aBas YNOBJIETBOPHTEIbHOTO OGOCHOBAHHS 9TOMY CNOCOGY, H IOSTOMY 3aKOH-
HOCTb z;oro npueMa 6nla nNOABEPTRYTa COMHERMI0 IJpu %) u nosgnee Pep-

eneMm 2).

P Jlanaac, K COXANCHHI, HE HMel OOMKHOBEHHS JaBaTb TOUHHE YKa3aHHA
HCTOYHHMKOB, TaK YTO, NOBHIHMOMY, HEMHOTHM H3 €r0 YHTaTeleil 6BIO 3HAKOMO
nepBOHAYANbHOE H3NOKEHHE ) KHHETHYeCKOHl TEODHM; MMEHHO TaM JaHO peile-
HHE 3TOr0 CiyYas B OYeHb YOelMTENLHOH, XOTA M HECKOAbKO HHOH opMe.

[piTasch CHauana MNOAYUHTh NPHGIHXEHHBE DELICHHA C NOMOLLbIO KOHEYXHOZ0
paga:

{’=Bg*+ Bypt+. ..+ B, ™ 0

) Thomson W., On an Alleged Error in Laplace’s Theory of the
Tides, Phil. Ma%. (4), L, 227 (1875) [Papers, 1V, 231].

%) Airy, Tides and Waves, § 111.

8) Ferrel Tidal Researches, U. S. Coast Survey Rep., 1874, crp. 154.

¢) Laplace, Récherches, sur quelt;}ues points du sisttme du monde,
Mém de I'Acad. roy. des Sciences, 1776 (1779) [Oeuvres, 1X, 187].
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Jlansac 3aMedaer ), 4YTO AN TOYO, UTOGH YROBAETBOPHTL RH(PEPEHUMAADL-
HOMY YPABHEHHIO, KOSQHIHEHTH AOMMHH YHROBAETBOPATL CACAYIOINHM YCAOBHAM:

)GB.— lOB.+ﬁH",=0p )
40B,— 28B,+ B, =0,

e @ ® 8 & % & ¢ 6 & * 8 v s+ & 8 s e P & s e s 6 & e 4 o

(2k=2) (2k+4) By q— (2k —2) (2k-+ 1) By + pBy, 4=0, 1)
PByrya=0,

p ueM ceifdac e MOXHO YOGeAuTbcs, ecam B obuiem ypasuenuu (13) noaoxurs
Bpy4=0: Boyye=0 ...

Mwo nmeem 3nech k41 ypasnennit Memay k nocrossHumu. Tlpemnaraemuii
MeTOl COCTOHT TENnepb B TOM, 4TOOH ONPEAERHTb IOCTORHAHE C TIOMOINbIO
nepBbix Kk ypaBHEHHH; Takum o00pa3oM IOXYYaeM TOYHOE pelleHuye, NPaBAa,
He NePBOHAYaNbHOro AHGEePEeHLHANbHOrO ypaBHeHHs (9), a M3MEHEHHOro, KOTO-
poe MOJYyyaeTcd, €CAM K Npapod uyacTh ypaenenus (9) npuGaBHTb uAeH
BBy 8. D10 cooTBeTCTBYeT H3MemeHMI BO3MymammeR CRAM, H ecAH Ham
yRacTCcA HalTH pelleHHe, NPH KOTOPOM STO H3MeHeBHe OYAET OYEeHb Mado, TO
MB MOXEM PAacCMarpHBaTh €ro Kak npPHOAHIKEHHOE pelleHHe IepPBOHAYANbLHOMN
3anauH %),

Ecnn B3ath Tenepsr nepsune k ypaenenmii cucremn (21) B o6patHOM no-
psnKe, TO MH NONYUHM By, .., BhpaxeHHoe uepes By, a 3ateM B,,, BupaneH-

Hoe 4Yepe3 Bgy o H T. I., MOKa, HAKOREW, B, HE OKAKETCA BHNPAMEHANM
sepes H'’’; ecan k GyAeT NOCTATOUHO BEAHKO, TO, OMEBHUHO, 3Hauenue B, +2

H nonyYaeMoe OTCIONla BHAOH3MeHeHRHe BoaMymaomedi cHaL, XOTOpoe HeoGxoaumo,
uTOGH CHEAaTh pelleHHe TOUHMM, GWAYT OMEeH» Main. 3T0O NOXKHO HEnOCpeR-
CTBEHHO NIPOHIMOCTPHPOBaTSH, cienys Jlanaacy, Ha YHCAGHHOM NpHMepe.
Tonbko 4TO AaHHHA NpHEM, OYEBHAHO, 9KBHBAACHTEH YK€ PacCMOTPEH-
HOMY NpPHMEHEHHI0 HenpepuBHOH Apo6H (18) B TOM cayuae, ecaAH HCXOAMTH OT

j+1= N .
Itl1=ku Ny= XTI Onusako, caMa HenpepuBRas APo6b He BCTPEua

eTC B Ha3paHHOH 3nech paboTe, HO OHa Gnixa BBemena B HeGecnoli mexammke,
BEPOATHO, 3aHHM YHCOM, KaK COKpallleHHOe BhpameHHe NEPBOHAYaALHO NpH-
MEHEHHOrO cnocob6a BHYHCACHHSA.

Huxecnenyiomas ta6nuna naer uncienble 3HaueHHS KOIDHIHEHTOB
415 oTaenbHHX cTenmeHeH ¥ B dopmyne (19) nns

B=40, 20, 10, 5, 1,

¢
H B Cayuyasx

KOTophie coorsercTBYIOT rayGuHaMm 3)

2210, 4430, 8850, 17700, 88510 merpos.

—_—

:) Laplace, Oeuvres, IX, 218. Cnoco6 0603nauenus H3MEHeEH.

) HeoGxonumo ormerntb, uto sror cnoco6 AOKa3aTenbCTBa TaKoH e, KakoH

CaM BCerfa NPHMEHSET B CBOMX HCCAEXOBAHMAX O BOAHAX.

nocae ePBHle( TPH caydas Onau phuHcacHu Jlanaacom (cM. BumIie Ha cTp. 414)

Mo AHHH — KeassnaoM. Uncna, oTHocamuecs x TperbeMy cayuaio, Guuan ne-
O MCTIpaBJieHN COrnacHO Bruucaenusm Xayda cM. crp. 437.

Apn
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Mocaexusns CTPOKAa paer 3HaueHHe _H_L:_”_ i v=1, T. e. OTHOLIe-

HHEe aMIVIMTYAN Ha 3KBaTOpe K ee 3HAaYEHHIO B paBHOBecMH. Ha mo-
mocax (v==0) NPUIHB MMeeT BCerma CBOe CTATHYECKOE 3HAYEGHHE, MMEH-
HO HYab.

B =40 B=20 =10 B=35 =1
» + 1,0000 +-1,0C00 41,0000 -+1,0000 +1,0000
X v +20,1862 —0,2491 +6,1915 +0,7504 +0,1062
1 8 +10,1164 —1,4056 +3,2447 +0,1:66 +0,0039
vs —13,1047 —0,8594 40,7234 +0,0157 +0,0001
y10 —15,4488 —0,2541 40,0919 ~+0,6009
p12 — 7,4581 —0,0462 —+0,0076
yld — 2,1975 —0,0058 +0,0004
p16 — 0,4501 —0,0006
»ié — 0,0687
e — 0,0082
yo2 — 0,0008
yat — 0,0001
— 7,434 —1,821 +11,259 +-1,924 +1,110

MpuBenenane YHCAOBHE pE3yAbTaTh MB MOXEM HCIOAB30BaTh A APO-
BEJEHHA OUEHKH WOTPEIHOCTH NPHOTHXKEHHH B KaXAOM OTAENLHOM Clyvyae.
Hanpuuep, xorna =40, Jlannac namen B,g=0,000004 H’’’; upubaBKka, KOTOPYiO
HEOOXOZHMO BBECTH K BO3Myuiaoueil cuae, 4toGul CAENaTh peileHHE TOYHbIM,
6yner Torga—0,0002 H’’’y3® u, caenoBatenbHo, GyAeT HAXOAUTLCH B OTHOLIE-
unu —0,00002 v2® x peéicrBuTenbHOH cHae.

U3 ypasHennsn.(19) crenyer, uTO BGAM3H TIOMIOCOB, rI€ ¥ OHYEHb
Ma/l0, NPHJAHBH BO BCeX cAayyaax Oyayt npamumu. Jlng [pocTaTouno
Gonbuwiux ray6ux f nenaercs oueHb ManuM, W Toraa dopmyan (17)
u (19) nOKa3uBaOT, YTO NPUAMBH HMEKT MOBCIONAY BEAHYMHH, JaBaeMbie
MPAaKTHYECKH CTAaTHYECKOH TeopHel, Tak Kak KOIbHUMEHTH Bce GymyT
MAJTBIMM, 33 HCKJIOYEHHEM IepBoro, KOTopu# pasew 1. C  yMeHblue-
uveM h 3nauenue B Boapactaer u dopmyna (17) nokasslBaeT, YTO KaxA0e
u3 oTHouieHH# N; OyaeT HenpepuHBHO BO3pacTaTh, KpoOMe Cayyas, KOraa
OHO TIDH NEPEXOfe 4Yepes 3HaYEHHEe 0O MeHSeT TNOMOWHTENbHBR 3HAK
Ha ortpuuatensHul. Ilepexon Nj uepes oo He conpoBomuaeTc OCOOEH-
HOCTbIO B DelIeHHH, MCKAoYas ciayyalt /N, mOTOMy, 4YTO, Kaxk Jerko
Buaers, npousseneHne N;j_.1Nj OCTAaeTCA KOHEUHEIM M MOITOMY KO3(H-
umedTsl B (19) Bce koneunn. Eciu ke N;= oo, TO Bupamenue aasa ¢
Aenaerca GECKOHEUHHM, M TOTNA OKAa3HBAETCHA, YTO IIyGHHA HMEeT OIHO
M3 KPWTHYECKHX 3HaueHH#l, paHee yKa3aHHHIX.

BolenpuseneHnas TabnKUa MOKasblBaeT, 4YTO AAA riAyGuH, HayMHas C
8850 merpos ¥ Bhllie, MPHUAKBW GYAyT BCIOAY MPAMEIMH, HO YTO Cylue-
CTBYeT HEKOTOpas KPHUTHYECKas riy6una meway 8850 u 4430 merpamu,
MpH KOTOPOR TPHIMB HR 3KBAaTOpe rMepecraeT GHITH MPAMBIM U CTaHO-
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putca o6patHHM. Tor ¢akT, yTo BTOpOR KO3dHUMeHT B Cilyuae =40
peJMK, YKAasHBaeT Ha TO, YTO JJAA TAYGMHM, HEMHOTO MeHblel
2210 MeTpOB, NOCTHIaeTCsi BTOPOE KPHUTHYECKOE 3HaueHue.

Koraa npuiHB Ha 39KBarope OyneT OGPaTHHM, TO MOMKHH Cylle-
(TBOBATb OfIHA /M HECKO/MbKO Nap KPYroBHX y3n0BNX amnmit ({=0),
KOTOpHE JIeXaT CHMMETPHYHO C OGeHx CTOpPOH skBatopa. Ins cayuas
ﬁ=40 NOJIOXEHHE KDPYTOBHX Y3/JOBHX JHMHHA TNPHOAMKEHHO Haercs
anavennsimu v=0,95 nan 6=90° 4- 18°1),

§ 222. [lusamuyecKas TeopHs NpPHJIHBOB AN MODS, NOKPHBAIOLIErO
peChb 3eMHOH 1Iap TakHM 06pa3oM, YTO BAOAL KaXIOH napanienn riayGuua
NOCTOSHHA, OHJA 3HAYHTENBHO ynyulleHa W paspaGorasa Xaydom 3); ou
BOCIIO/Ib30BAJICS OTBEPrHYTHM mpuemoM Jlannaca u BBen pa3noxeHHs IO
cepHueCKHM (YHKIHAM B3aMeH PANOB, PACTIONOXKEHHWX MO CTENeHsM /i
(uan ¥). OTH Da3NOMEHHS HMEIOT NPeHMYUIeCTBO GHCTpPee CXONATHCH, B
0c06EHHOCTH, KaK H CHEAyeT OXHIaThb, B C/Ay4YasX, KOTAa BAMAHMe Bpa-
uIeHHsl CPaBHHTE/NBLHO MaJ0; 3TOT CNOCO6 MO3BOAAET TaKXKe HNPHHATH BO
BHHMaHHe B3aHMHOE NPHTSIKEHME YACTHH BOAH, KOTOPOe HH B KOeH Mepe
He fBJASETCH HE3HAYHTENbHHIM, KaK MH YyXe BHIEIM B Gosee npocroft
sanaue § 200. :

Korza Bo3BHIIeHHe noBepxHocTH { H COOTBETCTBYIOWAN CTaTHYECKOA

TEOpHH BHCOTA NMPHAHBA { (MPH KOTOPOH BAMSHHE B3AHMHOTO NPHTHNE-
HHf He NPHHAMAETCH BO BHMMaHHWe) OYAYT pa3NOMEHH B DAR NO ceph-

YeCKHM (DYHKHHAM _ _
¢=2Cm c=ECm 0}

TO MOHOE BHIpaXeHHe LJNA MOTEHLHANA2 BO3MYIIAIOWUX CHJA 6)'1161‘
= 7 3 .
9= —2 Y (Gt 57 2 t)s

¢p. § 200. Muoxurenp Npu —g B 3TOM BHPAKEHHH HANNEKHT BCTABHTH

BMecTo { B ypaBHehus § 214 ...; 9TO Tpe6yeT nNpW H3MEHEHHH CNO-
co6a oGosnauenns (5) § 215 uan (4) § 218 nonoxwurs

_ ol Z (anCn - Z.—ﬂ)a (2)
rae
an=l— o L €

llpn  kone6ammax ,mepsoro pona“ nmdepeHuMansbHOe YypaBHEHHe
MOXeT GHTH HANMCAHO B BHAE

0 [ 1—p oc')
(= E ) pr=o0. “4)
; JSrTY |
ou ( P—u® ou
!) Boxee nosmoe paccMorpenHe sTHX BOMPOCOB HaXOAMTCHS B OPHrHHAABHHX
fnonammx Jlanaaca n B pa6orax Keansuna.
) Hough, On the Application of Harmonic Analysis to the Dynamical

Theory of the Tides, Phil. Trans. A. CLXXXIX, 201, n GXCI, 139 (1 oM.
Takie Darwin, Papers, I, 349). T ' ( ¢

Heen
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Ecau nonoxure

{= Z CnPr (1),
_ )
(= 2 'an n (,u),
TO Mbl GyAeM HMeTs
= 2 (@nCn— ¥n) Pu (). )

[Moacrasnan 8 (4) u wuHTerpupys Mmexay npejesamu—1 u p, no-
AYYUM

-dP,
2 (ancn “"yn) (l _‘uZ) d"n

+

+ 2 BnCa {(P—1)+ (L —p)} [ Padu=0. (T)

Cornacio m3secTHeiM (OpPMyNaM 30HANBHHX CcdepuyecKux ¢yHK-
uuit 1) umeem ,

apP,
andM — ey =M T ®

U

o
i
fpn dﬂ=m’r (Pn+l_ Pn+1)=

i 1 (dpn-l-z dpn) 1 (dpn apP,_,
T 2a+d {2n+3 de duw ) 2n—1 \ dp __ du )}z
_ 1 APy s _ 2 dpP, +
T @+ @Rni3)  dp @n—1) (2n+-3) dp
1 ap,, _
‘e Ty d - ©

Ecau noacrasure B (7) M noaoxuts KoapuumeHnr npu (1 — u?)

d;t
paBHHIM HYAI0, TO Mbl Hafinem

1 1 n
@13 iy Crtr IOt Gimgrgr—y Cre=7»  (10)

rae
p—t 2 9n
b=s@rot@-—De» 7 - (h
Coortxomenue (10) roaurcs, HauWHas OT n==1, eCTH NONOKHTH
Ca=0, C,=0.

1) Cu. Todhunter, Functions of Laplace etc., r1. V; Whittaker’a.
Watson, Medera Analysis, ctp. 306.
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JanpHeHun# XOX TEODHH GyNeT OCHOBHBATLCH B  CYLIECTBEHHHX
yepTax Ha AauHoM B § 221 paccywnenwn Jlannaca u 6ylner UMeTb Mano
obwero ¢ uccaenosanusamu §§ 216, 217, 221,

Jas CBOGOIHHX KONe6aHHH MW HMeeM 7n=oa H IONyCKaeMmbie 3Ha-
gennst [ OYNYT ONpPENENATHCH TPAHCUEHACHTHHM yPaBHeHHEM

1 1
5.7¢.9 911513
Ly— ——'—— — ¥ 1. 0.=0 (12)
MM ypdBHEHHEM
1 1
| |
3.55.7 7911
L,— L, - L — # T. 1.=0, {13

CMOTDsi TIO TOMY, GYAET /M BHA KOJNEGAHUA CHMMETDHUHBIM HIH HECHM-
MEeTPHYHHIM OTHOCHTENBHO 3KBaTOpA. '

Xayd yCTaHOBMA pa3/MYHBE BHAB LIS YDABHEHHS MEPHOAOB, KOTOPHeE
GyayT NDHFOAHH I/l BHUYMCJAEHHS BHICIIMX KODHeH#, M noKasaj, uTo
xopoiuee MNPHG/IHKEHHe AOCTHIaeTCss yPaBHEHHUAMM

Ln=0$
HAH
L 3 e gh 2
i =1+4n(n+1) {\l TN E) 2 T On=T) (2n+3)} , (19

33 MCK/IOYEHHEeM MNMepBHX ABYX MJIH TpeX 3HaueHu# nel),

Crenyiowas Tabiuua naeT nepHoA (MO 3BE3AHOMY BPEMEHH) CaMOTO
MEJUIEHHOTO CHMMETPHYECKOro XoneGauus [T. e. TAaKOro, NpPH KOTOPOM
BO3BHIiIEHHE [OBEPXHOCTH H3MeHseTCH Kak P, (4) npm OTCYTCTBHM Bpa-
ennst] 479 pa3nMYHHX rayGuH 2),

l Tlepuon nnn

' I'ny6una of flepuox o =0
(m) w?

qacol MHH. yacel MHH.

40 2210 | 044155 18 3,5 32 49

20 4435 | 0,62473 15 11,0 23 12

10 8850 | 042506 | 12 28,6 16 25

5 17700 | 1,4785 9 o2,1 11 35 |

PesyabTaTH, KOTOpHE NOAy4alOTCA AAA  BHHYXAEHHHX KONeGaHHA

»TI€PBOrO posa“, oueHb NOXOXM Ha peayabtath § 217. TlpemensHas
T

!) Mu ykasusaem Take Poole, Proc. Lond. Mat. Soc. (2), XIX, 299.
*) Cambilt Mepnennumit, HecuMMeTpHYeCKHil BHA xone6anuil HMeer 6onee AnNHH-
HuH nepuox. On 006ycNnOBIHBAET CMeM[eHHE LeHTPa TAWECTH BOAH, TaK YTO

:;Ngtgxgguo BHECTH HCMpaBieHHE B TOM C1ydYae, KOTAa sARpo 6yaer CBOGOXHLIM,
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¢dopma nMPHIMBOB AJMHHOTO NEPHOAA, KOTAA 0 == (), MOXET GbTb MOJydeHa
M3 craenywouielt Tabauubl.

—e‘-’- = 0,181 -92- =0
0 0

B

nonic 8KBaTop 110J150C SKBaTOp

40 0,140 426 0,154 0,455
20 0.266 551

10 0,443 0,681 0470 0,708
5 0,628 0,796 0,651 0,817

Bropo#t W TpeTH#t CTOAGUH NAIOT OTHOLUEHHe MPHJMBOB HAa MOMIOCE
HAa 3KBATOpPE K MX 3HAUEHMAM COTAACHO CTaTHYecKoR Teopuu 1), Yucna
B 4eTBEPTOM U mATOM cTonGuax noBropensl M3 § 217. CpasHeHne mno-
Ka3HBaeT, YTO BJHSHHE B3AHMHOIO NPUTSNKEHHS YACTHL BOAB CBOZHTCH K
YMEHbIIEHHIO aMIHTYAH,

§ 223. B Gonee oGuieM cayuae, B KOTODOM He NPEINOJaraeTcs CHUM-
METPHM OKOJMO OCH, Xayd pasnaraer BO3BHILIEHHE NMOBEPXHOCTH { B pAl
no TeccepanbHbiM ChepHueCKHM (YHKUMAM THIIA

P:l(l‘) ei (ﬂl+8¢+‘). . (l)

Jlas Teopuu NpHIAHBOB HauGonee BANHBI Te CAyYaW, B KOTODHIX 110-
TeHUMan Boamymaioumx cua umeer sua (1), a n=2, npuyeM s=1
umm s=2.

BriunCnenns CTaHOBATCH MO HEOOXOAMMOCTH HECKONBLKO CHONKHHIMH 2),
M Gyder AOCTATOYHO NPHBECTH 3/leCh TOABKO HEKOTOPHe H3 Hanbonee
HHTEpeCHHX DPe3yJbTaTOB, NMOKa3blBAIOIUHX, KaK MOMKHH GHITH 3alOJHEHbI
npoGens B NPEXHHX HCCHENOBaHHSAX. ;

Yro6nl MOHATH NPHPOAY CBOGOAHBLIX KOAeGaHHH, caMoe Jyuluee Ha-
uaTh co ecayuas (w=0), B KOTOpOM He uMeeT MecTa BpaiueHue. Koraa o
6yaeT yBeNHYMBATLCA, TO MAphl PaBHHIX MO aGCOMIOTHOH BENHUMHE M TpO-
THBOMOJIOKHLIX 10 3HAKY 3HaYeHHH O, KOTOphie MH nodyuuau B § 199;
HAYMHAIOT Pa3HUTHCA MO aGCOMOTHON BeNHYMHE, U MMEHHO TO 3HaueHHe

1) Uxcna noOACYHTaHHI HA OCHOBAaHMH pe3yabTatoB Xayda. B HassauHoi
paboTe pacCMaTpHBAIOTCH TaKike APYrHe HHTEPECHHE BONPOCH, KaK, Hanpumep,
HCCNe/lOBAHHE HEKOTOPHX CAyYaeB NEPEMEHHOH TAyGHHLI C YHCAEHHHMM NpH-
MepaMH.

%) ¥Ynpomenne cneaano L ove, Notes on the Dynamical Theory of the Tides,
Proc. Lond. Mat. Soc.. (2), XII, 309 (1913). Ou monaraer

Oy 0y

aoé asinbop’
———z__, Ov.
= ‘asinfoy + 506}

cp. (1) § 154. BupaxeHua nas y, y Pasnaraorcs no chepuueckuM . hyRAKIHAM.

u=
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§ 223a)
6yaer Goablie, KOTOPOE MMEET ONMHAKOBHH 3HaK ¢ @. XapaKTep OCHOB-
HHX KOJEeGaHHH MEHSeTCHs TaKiKe NOCTENeHHO. DTH KoneGaHui Ha3HBAOTCH
KoneGaHHAMH ,TIepBOro Kjacca“.

B TO e BpeMs HEKOTOpHe CTaUMOHADHHE NBHIKEHWA, KOTOpHE BO3~
MOXKHBl TIPH OTCYTCTBHA BpalleHHs 6e3 M3MeHEHHA YDOBHSl, NPeBPALIAIOTCH
B KONOaHAd C NJMHHHIMHM TEDHONAMH C H3MEHEHMEM YDOBHS, NPHYEM
4acTOTH OYAYT CpaBHHMH B Hadane ¢ . CooTBercTByOUWME KO/eGaHHR
Ha3HIBAIOTCA KoNeGaHusMU ,BTOpOro kaacca“T); cp. § 206.

Crenyoman rabauna Aaer YacTOTH ¢ H COOTBETCTBYIOUIHE TEPHOAM, BHPAa-
meHHble B 3BE3NHOM BPEMEHH, IJA TeX KoAeGaHHH NepBoro kaacca, KOTOPHE
Hanbo.1ee BAXHK MO OTHOIIEHHIO K CYTOYHHIM K NOXYCYTOYHHM NpHAKBaM. {lo-
caefHAs KOAOHHA JAaeT COOTBETCTBYIOUIHE NEDHOAR RJAA CAydYasd OTCYTCTBHA Bpa-
uieHHs, BHUHCACHHHNE H3 dopmyan (15) § 200.

Bropoi#t pox (s=1) Tpernk pox (s = 2)
v Iepuox mas
[ay6una o Mepuox o Tepuon w=0
B MeTpax o 'y
YacH | MHH. YacHl | MHH. gacChl | MHH.
16337 | 14 | 41 1347 | 17 | 59 :
2210 | _jgs3a | 24 | 24 | o221 | 38 | 34 | 32| 49
1,8677 | 12 | st 16133 | 14 | 52
4430 | _y'2450 | 19 | 16 | —o08om | 26 | 54 | B | 12
o0641 | 11 | 5 19968 | 12 | 1
8850 | 16170 | 14 | 50 | —12855 | 18 | 40 |} 16| 25
26288 | 9 | 8 25535 | 9 | 24
7700 | 50611 | 11 | 6 | —ise7 | 12 | a5 |} 2|

HaunGonee Gucrpoe xoneGamme BTOpOro kiacca HMEET B KawJIOM Chyuae
nepHon Gosee RAHEHHMN, YeM ORHH CYTKH, NEPHOLH OCTAJbHHX elje pIMHHEe.

Hro xacaetca swwyocdennsix woneGamuit ,BTOPOrO poma“, TO BCe
eule nmveer Mecro 3akmioyenne Jlannaca, 4To CYTOUHLIf NPHAHB B Cayuae
NOCTOAHHOA rayGHHH HCYe3aeT (KOrfa B TOYHOCTH 0= ). Buuncrenue
AN CaMOro BaXHOrO CyYas CYTOYHOrO JYHHOrO HPHAHBA, ANA KOTOPOTO

[+ 4
& = 0,922700, nokasweaer, uTO AN PaCCMATPHBAEMHX TAYGMH BO3BHI-

lieHus GymyT Mannl CPaBHHTENBbHO C BHCOTAMM IO CTaTHYeCKoft TEOPHH
H 4TO mpuameyt Goabwel ¥acTbio GYAYT OGPAaTHLMM.

W3 Bunyxnennnix koneGanutt »TPEThero poaa“ ynoMsHeM, BO-nepBHX,
NOAyCYyTOUHRR CconHeuHBR NPpUINB, AN KOTOPDOrOo C JOCTaTOYHOM TOu-

HOCTRIO 0 =2, [lnat yeThipex riyOHH, PaCCMOTPEHHHX B HAMIHX TaGaH-
—

§ 21‘2) AtH o6a knacca xoneGaHmii BCTPEYANHCh HaM yxe NpH NAOCKOH 3agaue
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Uax, HafiieHH CHAEAYIOUIHe 3HAYEHHS OTHOILEHHA AHHAMHYECKOH BHCOTH
QPHANBA K COOTBETCTBYIOHIEH BHICOTE NMPHAHMBA MO CTaTHYECKOH TeopHH
#Ha 3KBaTope:

7,9548, —1,5016, -—234,87, --2,1389.

_hg 1
datai= 10 °
YKAa3HBAaIOT Ha TO, YTO AAS 3TOH IyGHHHI CyIleCTBYeT CBOGOAHOe KoJae-
OaHHe TNONYCYTOYHOrO THNA, HEPHOA KOTOPOrO OuUeHb Mana0 OT/JAHYAeTCs
OT moAycyTok. M3 TaGauil BHAHO, YTO 3TOT MepHOI B ASRCTBUTENLHOCTH
pased 12 uacam 1 MuHyTe, B TO BpeMs Kak B CcaHyyae 4—:,,3‘;_—_2'(—) Jib
nepuona noayyanoch 12 waco 5 munyt !). Korza nepnox BuHYxXAeHHOrO
Ko/neGaHHUd OTANYAEeTCA OT Mepuoia CBOGOAHOrO KONEGAHHA TOMBKO He-
MHOFO MeHee YeM Ha OJHY MHHYTY, TO MOXET CIY4YHTBCH, YTO BHHYMK/EH-
HH# npuaus npu6ausuteasHo B8 250 pas Gosblle NPHAHBA, TOMYYEHHOTO
COrIaCHO CTaTHYEeCKOH TeOpHH, MexAy TeM KaK pasHOCTb B 5 MHHYT
MexIy 3THMH nepHojamu Oylder IA0CTaTOYHA, YTOOW CBECTH NPHJHB
K MeHblIeMY, 4YeM COOTBETCTBYIOMIUA HNECATHKPATHHH CTaTHYeCKHH mnpH-
auB, OTCioNa ChAedyer, YTO NMPHAMBH He HMEIOT TEHJCHUMH HeNaThCs ypes-
MEepHO GOJIBIINMH, KpOMe ClIyuast, KOTa HMeeT MeCTO O4YeHb TO4YHOe CO-
BrajieHHe C ONHHM H3 NEPHONOB CBOGOAHHX KoJeGaHui“.

» KpuTHyeckue rayGHHH, PR KOTOPHX PaCCMOTPEHHBIE 31eCh BHHYKAEH-
Hbie MPUIHBH AeNAIOTCH GECKOHeYHBIMH, 3TO —Te, AR KOTOPHX MNepHOX
csoGonuoro KoaeGanus paseH B TouHoctH 12 yacam. MoxkHo nafitu 3TH
rayGUHbl, eCIH B YDaBHEHHH YacTOT CBOGOZHHX KoJeGaHHH MNOJOXUTD
o=2w W pacCMaTpHBaTh NOJyueHHOe TaKHM oO6GpPa3OM YypaBHeHHe Kak
ypaBHeHue s onpefeieHust . Kpuruueckue riyGHHL, COOTBETCTBYOLIHE
ABYM HanGOALLIMM KODHAM, NpHGAH3uTeAbHO GyayT paBHH 8 894 merpam
u 2248 merpam®.

»JIETKO BHAETb, YTO B TPeX H3 YeTHpeX PaCCMOTPEHHHX 31eCh Cay-
YyaeB BJMAHHE B3aHMHOTO NPHTSIKEHHA YACTHIl BOALI BHIPAXAETCA B yBe-
JIHYEHWH OTHOLIEHHA NPHAMBA K CTAaTHYECKOMY mnpuausy (cp. § 221).
B 4Byx cayuasx M3MeHsieTCd Takxe 3HaK. ITO eCTh, KOHEYHO, CNENCTBHE

Toro ¢axra, uro Ana —eg—=0,18093 OIMH M3 TNEPHONOB CBOGOAHHX KO-
1

» OueHb 60/bLIHe KOIPHIMEHTH!, KOTOPHE BCTPEHAIOTCS AAK 2

Jae6Gauuft HecKOAbKO Goabure 12 wacos, a mas .eg' =0 wmenpme 12 va-

1
cos 2),
Xayd BHYHCAHA TakKe THOJYCyTOYHBE JIYHHble TDHAHBH, AAs
KOTOpHX

v
2= 0,96350.
1) dtor nepuon npuﬂannexur K KOJe(aHHio, KOTOpoe CIeAyeT Imocne Koae-

Gaunsa ¢ neprogoM 17 u. 59 m
%) Hough, Phil. Trans. A CXCI 178, 179.
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JIns yeTbipex PacCMOTPEHHMX TIJAYGHH OTHOUIEHHS SKBAaTOPHAIbHHX
BHCOT MPHIHBA K HX 3HAYEHHSM COT/IACHO CTaTHYECKOK TEODHH OKa3H-
5al0TCH PABHBIMH COOTBETCTBEHHO

—2,4187, —1,8000, +11,0725, +-1,9225.

,EC/M CPaBHHTb 3TH YHC/JA C TEMH, KOTODHE MM MOJYYHIH A COJi-
jeyHbIX TMPHIHBOB, TO BUAHO, 4YTO AAA ray6uHn 2 210 MerpoB conHeuHHe
apuauBbl GYAYT NPAMbIMH, @ JYHHble NPUIMBH — OGPATHHMH, B TO BpeMs
kak Aas ray6use 8§ 850 MeTpoB NpPOWCXOAMT NpPOTHBOMOAOXKHOE. 3TO,
KOHEYHO, eCTb CMeACTBHe TOro ¢akTa, YTO B KaXAOM H3 3THX Cayuaes
uMeeT MeCTO CBOOOIHOe KoneGaHHe, NEPHON KOTOPOTO JIEHT Mexay
12 conHeuHbiMH uacamH (WJM, TOYHee, 3BE3AHLIMM 4acaMu) M 12 nyHHEMH
yacamu. KpuTHueckne rayGHHH, I KOTOPHX JAYHHHE NPHINBH eNal0TCH
GeckoHeuHbIMH, paBHstotes 7 938 mertpam u 1 965 Mmerpam.

,OTO fiB/ieHHe, TaKWM oOpasom, OyzeT BCTpeyaThCsl, KOraa ray6GuHa
mopst aewur mexny 8894 u 7938 merpamum mam mexay 2248 wu
1965 meTpamu. BaxHoe CleACTBHE COCTOHT B TOM, YTO IJA TIJy-
6uH MeXIY STHMH TpeldeNaMH OOLIKHOBEHHHE SIBJI€HMA BHE3aNHOro M Ma-
N0r0 MODCKHMX NPH/IHBOB MEHSIOTCA MeCTAMH Tax, 4To 6oJee BHICOKHe
NpHUIMBEL HACTYMalT, Korxa JlyHa Haxomurcs B KBamparype (B 4eTBepTH),
a Gosee HM3KHE NPH HOBOJYHHH H MOMHOXYHMM 1)

§ 223a. HekoTophe BaxHBE [ONMOMHEHHS B AMHAMHYECKYIO TEODHIO
6un BHeceHn Toabac6poy ¥). PaccmaTpuBas NpuivBH A MOPA NOCTOSH-
HO# TayOWHBI, OTPAHHYEHHOrO ORHHM MM JABYMA NapajfexbHHMH Kpy-
raMu, OH HailieJ, YTO ANA MoaspHoro Gacceitna ¢ yraoM B 30°, Hampu-
Mep, AN TaKHX rayGuH, Kakue Onau paccmorpeds B § 217, 221, npm-
MUBY C NJHHHBIMY TMEDHOLAMH M NMOAYCYTOYHHE IPUIHBBL Mal0 OTKAO-
HAIOTCA OT CTATMYECKH BHYHC/AEHHHX 3HaueHuHl, KOTOpPHE HCIpaBIeHH
Mo cnocoly, u3noKeHHOMY B npuiaoxeHun. ONHAKO STOT CayyaH cyuge-
CTBEHHO OT/IMYAETCS OT CYTOYHHX NPHAHBOB, KOTOPHE CHALHO MEHSIOTCH
B 3aBHCHMOCTH OT GHOpMH H ray6HHH GaccefiHa M BOOGile ABAAIOTCH 3Ha-
YHTE/IbHLIMH, B TO BpeMs KaKk JIJf MODf, NOKDHBAIOLIEr0 PpPaBHOMEPHO
3EMHOH Iap, HMH MOXHO NpeHeGpeyb.

Ias sxBatopuanbHOro nosica NPUAMBH C AJMHHHHMYK NIEPHONAMH OMATH
NPHGANKAIOTCA K CBOMM CTATHHECKHM 3HAYEHHAM, MEXAY TeM KaK cy104-
HHe M noaycyTOuHble NPHAMBH 3HAYMTENBHO OTKJOHSIOTCH OT HHX, H Mepa
STOr0 OTKNOHEHUS 3HAYHTENLHO MEHSETCH B 3ABHCHMOCTH OT MOJONEHHS
Fpaunu,

Mveior mecto u paanmumsi, HeCOMHeHHO, OGYC/IORJIEHHHE CBS3bIO
MEXIY BbIHYXIeHHHM NEPHOAOM M €CTeCTBEHHLIM NepPHOAOM CBOGOAHBX
KoneGanutt. dror Bonpoc Gua u3yyen ['o0nbAC6DPOYy NO OTHOWIECHHIO K MOAY-

CYTOUHBIM NpuauBaM ATAaHTHYECKOTO OKeaha, KOTOpHH Gonee MAu MeHee
\

and ") Hough, cm. Buwe, rne ects ykasamua ma Kelvin, Popular Lectures
'Adrr-sses, London, 1894, II, 22 (1868).

Pro )Goldsbrough, The Dynamical Theory of the Tidesin a Polar Basin,

Tidc' Lord. Math. Soc. S‘.E) X1V, 31, (1913); The Dynamical Theory of the
es in a Zonal Ocean, X1V, 207 (1914).



444 [puausnsie soanu Ta. V11

o6pasyeT OrpaHHYeHHYI0 H H30NHPOBAHHYIO CHCTeMy. PaccmaTpusas cay-
yalt okeaHa, OrpaHHYEHHOTO ABYMA MepUAHAHAMH MO 06e CTOPOHH OT
mepuauada B 60°, u npeanonaras 3akoH riay6HHH B BHIE

OH HailieJ, 4To OyAyT HMeTb MeCTO CBOGOAHHE KoJeGaHHd C uacTOTOR
6=2w B TOYHOCTH, NPH YCAOBUH, 4TO fig="T 076 merpaM, uto naer
cpenniow ray6uny B 4727,5 merpa. Ecau we hy=17722,6 Merpa nan
cpenuas ray6uHa Gyner 5148,6 meTpa, TO OH Hauwea, YTO BHHYXAEHHHH
NIPHJIMB YKa3aHHOM BHIIe YaCTOTH BCe ellle 6yAerT GOABIUMM 1O CpaBHe-
HAI0 CO 3HAYEHHEM MO CTAaTHYECKOR TEOPHH.

B Gonee nenasHe#t pa6Gote ) Toabac6poy u KoanGopua ray6una sasta
AOCTOAHHOK ¥ paBHOH cpeaHe#t ouenouHolt rayGuue (3873,5 M) Arnan-
THYECKOTO OKeaHa. 3d 4acCTOTy BHHYXICHHHX KoJAeGaHu#H OHM NMPUHKMAH
4acTOTy IJIaBHOH MOAYCyTOYHOH cocTaBasiomeft (06bYHO 06G03HauYaeMo#
Yepe3 Uy) BO3MYyIaoLeH CHIBl JIYHH (—2';’0— = 0,9625) . AMnaurynm, XoTst
M He TakHe GoabliMe, KaKk mpexie, HO 3HAUMTENHHO NMpEBHINAIOT 3HaYe-
HuA cTathueckol Teopuu. CyTOuHHE NPHAMBH B OKeaHe 3TOrC e THNA
6 uccrenoBanst KoasGopaowm 3),

§ 224. TpyaHo oueHHTb, KpOMe KaK COBEpPIUEHHO rpyGnM 0G6pasoM,
B Kakof Mepe NpeAbAylHe 3aKIIOYeHHs AUHAMUYECKOH TEOpHM dO/IKHEI
6LITb U3MEHEHH, eCAH OyAYT NpPHHATH BO BHHMaHHEe AeHCTBHTENbHBIE
CBQHCTBA OKeaHa C ero HeMpaBH/IBHHIMH OUEPTAHHAMH M H3MEHAIOLIAMHUCS
riy6uHamu 3). OnHako Koe-uTo 06 3TOM HNOMKHO GHTH CKasaHo.

Bo-nepsuix, ¢opmyan (1) § 206 nossoasmior yTBepWIaTh, YTO NpPH
BCAKOM JaHHOM NPU/IABE HMEETCA HA/MMLO M3MEHSIOURAACH OT MECTa K MeCTy
pasHoCcThb da3 Mexay NPUAHBHON BHICOKOR BOMOH H BO3Mymatomieft cuioft 4).
Hanpumep, B cilyuae mNONyCYyTOYHOrO JYHHOTO NpDHJAHBA BHICOKHR MM
HU3KHA YpOBeHb BOAM He MO/KHLI COBINANATh MO BPEMEHH C NpOXoxie-
HieM JIyHH HAH NMPOTHBOAYHH Yepe3 MepuauaH. Bupaxkasch ToyHee, 3TO
3HauMT: ANA CHyyas BOSMYyUIaiomied CHAN HAHHOrO THOA, IAf KOTOPOR
CTaTHYECKH BHIYHCNEHHBlE 3HAYEHHA BHICOTH NPWIHBA B ONpele/]eHHOM
MecTe BHIPaxaloTcs Gopmymoft

—

{=uacos o, )
AMHAMHYECKOe 3HaueHHe BHICOTH MPHAHBA ONpeleNsieTcsl u3
= A cos (o —¢), (2)

(192;)Goldsbrough u. Colborne, Proc. Roy. Soc. A, CXVII, 692
).
%) Proc. Roy. Soc. A, CXXXI, 38 (1931).

3) Pemenne MaremaTHueckoil npoGaeMn uMeerca y Poincaré, Surlequi-
libre et les mouvements des mers, Liouville (5), II, 57, 217 (1896) m B ero
Lecons de mécanique Céleste, III.

4) 310 mamocTpupyérca npobaeMoli kamana, § 184.
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A
rae OTHOWEHHE —- W PasHOCTb (a3 & CyTh QyHKUMH Kak O, TaK H no-

N0MEHHS MecTa. :

PaccmoTpuM, nanee, HaioxeHHe HBYX KodeGaHHH OAMHAKOBOIO THNA,
HO C HECKOJBKO Ppa3IHYHHMH HacTOTAMH, HaNPHMED, MOJNYCYTOYHHE JNYH-
Hbie H COJMHeyHble npwiHBH. Ecau Havano orcuera BpemMeHH { coBMe-
CTHTb C BpeMeHeM HOBOJIYHHSi MJH NOJHONYHHs, TO GyleM HMeTh

l=acosat+ e’ cos o't 3)
H
{=Acos(ot —e) + A’ cos (o't —¢'). ()
310 MOXHO HanMCaTh TaKke B C/eAyIOieM BHIE:
{= (A< A’ cos ¢)cos (ot —e) + A’ sin ¢ sin (ot — &’), (5
rie
p=(0—0')t—et¢. ©)

Ecny nepsuft unes npasoit uact ¢opmyan (4) npeacrasaser JyHHBiH
TNPHJINB, a BTOPON — CONHEUHHN NPHAHB, TO Gyiaem uMeth 0 < o', A> A’.
Monowus

A+ A'cosp=Ccosa, 7
A’'sing=Csina, } ™
[O/1y4HM
{=Ccos(ot —e—a), ®
rae

1
C=(A*42AA’cosp+ A'Y)'s, .
_ A’sing (C)]
a== arctg m .
OT0 MOXHO PpaccCMaTpMBaTL KaK NPOCTOE TAapPMQHHYECKOE KOJebanme
€ Me/VIEHHO HM3MeHSIOWeACs aMmuTyaol u da3olt. AMNANTYIA HM3MeHAETCs
Mexny npenenamn A—A’ u A4 A’, Mexay TeM KaKk @ MOXHO B3fiTh

Beeraa Meway—1/gm U --1/ym. YacToTa 0 TaKke NOMKHA GHITH PACCMATPH-
BaeMa KaKk mepeMeHHas; MOXHO HaHTH, YTO

d . gA't(0+0) AA cos p+0’A”.
o Ol = A g AT (10)
STO BhIpAXKeHHEe 3aK/JIQYeHO Me)l(lly npepejiaMmu
- Ao+ Ao’ Ag—- A'c’ 1
A+a " Ta-a ano

- Mpusenennoe paccywnenne npencrasaser XOPOLLO H3BECTHOE OGbSACHE-
¢ ABJCHHM BHE3AMHOrO MOPCKOTO TPHIMBA W Maioro npuaKea 3), Ho

H
ac\“ieﬂb_@ner HHTEPEeCOBAaTh TOJBKO BONPOC OTHOCHTENbHO ¢ha3H.

1870,1)(;?; 16 l;l?h oltz, Lehre von den Tonempfindungen, 2-e uan., Braunschweig,

*)Cp. Thomson a. Tait, § 60.
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CoriaCHO CTaTHUECKO# TEODHH MAKCHMYMbl aMIZIMTYAB HACTYMAIOT, Korpa
(¢’ —o0) I =2nm,

rae n o603Hauaer uenoe uyucao. Ilo auHamuuyeckoH e TEOPHH COOTBeT-
CTBYIOUIHE MOMEHTHI MAKCHMYMOB OMDEeAEAIOTCH ypaBHEHHEM

(' —o)t — (&' — &) =2nm,

T. €. JMHAMHYeCKHEe MAKCUMYMBI OTAEJEHbl OT CTATHYECKHX NMPOMEXYTKOM
BpeMeHH 1)

& —e

¢—a '

Ecmu 6b pasHoCTh Mexay ¢’ u ¢ Obila GecKOHeuHO MaloHf, TO 3ra
pasHuia BO BpPEMEHH DaBHANACH Ol Z—:.

Tor ¢akr, YTO MOMEHT BLHICOKO# BOAH Jaxe BO BpeMf HOBOJYHHR
M AOJHOJNYHHI MOXET Ha HeCKOJbKO 4acOB NpealleCTBOBaThb MNPOXOxae-
Huio JIyHBl MAM NPOTHBOJYHBI MIH CHeNOBATh 338 HHM TO31HEE Ha He-
CKO/IbKO 4acoOB, XOpOIUO M3BeCTeH 2), DTOT MHTepBaja, ecAH paccMaTpH-
BaTh €ro Kak 3anasfbiBaHHe, OOHIKHOBEHHO JUisl NOJYCYTOYHBIX COJIHEYHHX
NpUAuBOB Gosbuie, YeM AAA NMOJNYCYTOYHHIX JYHHHBX TNPHAMBOB; OTCIONA
cneiyer, UTO BHe3aNnHbe MODCKHEe HNpPHIHBH BO MHOTHX MecTax Oyayt
Gonee BLICOKMMHM yepe3 JeHb MM uepe3 1Ba JHA TNOCAe COOTBETCTIBYIO-
1ero HOBOAYHMA M IOJHOAYHHS, JTO OOGCTOATENbCTBO OHJIO MPHNHCAHO 3)
BAUSHUIO OpuauBHOTO TpeHus (cM. ria. XI), onHako #fCHO, YTO Helb3f
MUrHOPHPOBAaTh B 3TOH CBA3H Pa3HOCTHI0 a3, KOTOpBle MNOJYYalOTCH H3
NOMHON IMHAMMYeCKOH TeOpHM Haxe NPH OTCYTCTBMH TpeHHs. U ecTh
HEKOTOpble OCHOBAHMS CUMTaTh MX Gojee BaXKHLIMH NDUYHHAMH, ueM Te,
KOTOpble OGyCJIOB/IeHb! NPHIHBHHIM TPEHHEM.

Hakouen, B § 206, 217 Gbui0 mokasano, YTO HPHIMBE C [UIMHHBIM
MepuoaOM MOTYT O4YeHb CHJIBHO OTKJOHATbCH OT 3HaueHuhA, NaHHHIX CTa-
THYECKO} TeopHeit, BCIACACTBHE BOSMOXHOCTH ONpeleieHHHX CTaluHOoHap-
HBIX JABHXEHHH NPH OTCYTCTBMH BO3MylleHu#H. Panei4) nokasan, uto 3TH
CTallMOHapHBE JBHXEHHS HEBO3MOXHH B HEKOTODHIX CHAydasX, Koria
MOpe OrpaHHYeHO NEepPNeHAMKYASIPHHMH CTeHkamu. B camom mene: u3 (6)
§ 214 nonayuaerca chaelpyiouiee: ecau riayO6uHa fi BCIOAYy OIOMHAaKOBa, TO
NpU CTAaUMOHAPHOM IHBMXKeHKMH { HO/MKHAa GHTH (yHKUMeH TOMbKO MOJIOC-
HOTO paccTosHua. BcnencTeue storo us (4) Toro xe mnaparpada mnoay-
4aeTCH, YTO HampaB/leHHas Ha BOCTOK CKOPOCTb U HOJHa GBHITh MOCTOSH-
HOH BAOJMb Kax/10# napaaied. OOHAKO 3TO HECOBMECTHMO C HaJHyHeM

1) AtoT HHTepBa’! MOXeT GhITh, KOHEUHO, H OTPHLATENBHBLIM.

3) BenHuHHH 3amas3ibIBaHMi (Mbl 0GO3HAYMAM HX uepe3 g) AIA  PasIHUHBIX
KOMIIOHEHT NPHIKBOB Oblak BhiuHCAeHs BapaoM u JlapesHOM nadA psia raBaHe#
Results of the Harmonic Analysis of Tidal Observations, Proc. R. S., XXXIX,
135(1885), u Darvin, Second Serles of Results. . ., Proc. R. S., XLV, 556 (1889).

8) Airy, Tides and Waves, §459.

YYRayleigh, Note on the Theory of the Fortnightly Tide, Phil Mag. (6)
V, 136 (1903) {Papers, IV, 84].
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NepeHAMKYISPHOH NeperopoakH BAOJb MepuiMana. Ho 31O mnpoTHBOpe-
yMe MOMET W He MMeTb MeCTa 11 MOps, I1yOGHHA KOTOPOro NOCTENeHHO
YMeHbIIAeTCst OT CepejiMHbl B HANPaBNEHHM K rPaHALAM H.

§ 225. Mb moweM nononnuTh uccaenosanue § 200 HexoTOpHIMM
KPATKMMU 3aMEYAHMAMM TNO BOMPOCY 06 YCTOMUMBOCTH OKeaHa, NMpPHHHMask
BO BHMMaHHe BpauleHHe 3eMJH.

B § 205 6bi.10 MOKa3aHO, YTO YCIOBHE IS BEKOBOH yCTOHUMBOCTH
cOCTONT B TOM, 4TO V — Ty NOMKHO ObiTh MHHMMYMOM B C/yuae paBHO-
pecns. TIpene6perasi B3auMHBIM NPHTSOKEHHEM TOJHATHIX YaCTHIL BOJL
NerKO MPHUMEHHTh 3TO YCJAOBHe K Hactosileft 3azaue. M36LITOK BeJTMUMHLL
V— Ty Hag ee 3HaYeHMEM B HEBO3MYLIEHHOM COCTOfIHHH, OYeBHLHO,

paBeH .
f f f(sp——,‘z-wzaz)dz ds, (1)

o

rae ¥ 03HaYaeT MOTEHLMAA 3eMHOTO TPUTSIKEHHS, OS -—371eMEHT MoBepx-
HOCTH MOps, a OCTaJbHbie OG03HAUeHHA OCTAIOTCH TpPexHHAMH. Tak Kak

1 ~
¥-——5-@’w? Ha BCeM HEBO3MYLICHHOM YPOBHe (2= 0) nocrosiHHO, TO ero
3HaYeHue JJIs MaAOH BBHICOTH 2 MOXeT GHITh MOJIOXEHO PaBHLIM g2 -}- const.,

rae, Kak B § 213,
g= [—‘% (EP——; 0?02 )]z-o . (2)

Tak Kak BC/eACTBHe MOCTOAHCTBA 06beMa tdS=0, 1o wus (1)

noMy4yaeTcs AAs npupaimieHus pasHocth V — T, cienymooulee 3HaueHHe:

»z,‘-ffgé‘? ds. 3

STa BeAMYMHA CYILIECTBEHHO FNOJOXHTEIbHA, M [I03TOMYy DaBHOBECHE
BEeKOBHIM 06pa3oM ycrtohunso 2).

Heo6x0nWMO OTMETHTb, YTO 3TOT CNOCOO JA0KA3aTeNbCTBE He COnep-
HT HMUKAKOFO OFPaHHUYEHHS KAK OTHOCHTENbHO TTyGMHBL JKMIKOCTH, TaK
M Ma/JOCTH INIMNTHYHOCTH, @ TAKXKEe OTHOCHTETbHO CHMMETDHH HEBO3MY-
L1eHHOR NOBEPXHOCTH 1O OTHOIIEHHIO K OCH BDALUEHHS.

Ecau MH XOTHM NPHHATH BO BHMMaHME B3aMMHOE NPHTSMKEHHE HACTHU
BOAH, TO 3a7a4a MOXeET OuTb pelliena 6e3 3aTpyineHu#l TOILKO TOrAa,
KOTId HeBO3MYyLIEHHas MOBEPXHOCTL 6.1M3Ka K cdepuueckoi MOBEPXHOCTH
M KOraa npeHe6peraiT naveHewwem g. Bonpoc (0 BekoBOH YCTORuH-
BOCTH) TOFAa B TOYHOCTH TaKOH ke, KAK W NPH OTCYTCTBHM BPAILEHHA.
BhiuncieHne I8 3TOr0 Cayyas HafjieT CBOe MeCTO B Cheayiolue#t rJase
(§ 264). Pesyantar, kakoBOR Mbl Morau npeycmotpers k w3 § 200,

1) Teopis mpefeabHHX (OPM TPHIHBOB C JIHHHHIM TCPHOIOM B Pa3nHYHHX.
THNax Mopeit 6maa paspabotaa Proudman, Proc. Lond. Mat. Soc. 2),
X111, 273 (1913).

2)Cp. Laplace, Mécanique céleste, ku. 1V, §13, 11
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MOKa3uBaeT, YTO HEOGXOAMMOE M JAOCTaTOYHUE YCAOBHE YCTOHYHBOCTH
OKeaHa COCTOHT B TOM, YTO €ro IJOTHOCTb AOMKHA OHTb MEHbLIE, YeM
cpeaHss MIOTHOCTb 3eman ).

§ 226. BuiTh MOMKeT, 31eCh YMECTHO GyleT CAeNaTh HEKOTOPHE AOMO-
HHTe/NbHHE 3aMeyaHHs MO O6UIeMYy BONPOCY OO0 YCTOHYHBOCTH JHHAMH-
YeCKHX CHCTeM. B o6iieM Mbl cienyeM OGHYHOMY CIOCOGY M paccMaTpu-
BAaEM MOJOXKEHHEe DABHOBECHS MM CTALMOHAPDHOE JBHXEHHE KaK YCTOH-
YHBOE MJH HEYCTOHUHBOE, CMOTDA MO XapaKTepy pemleHHs TpPHOIKKeH-
HOTO YpaBHeHHS JAAf BO3MYLIGHHOr0 nBHXeHHd. Ecanm 3To pemenue

COCTOHT M3 psiza, wieHw KoToporo uMeior Bux Ce**, 10 06HuHO Ha3H-
BRIOT HEBO3MYLIEHHOE COCTOSIHHE YCTOHUMBBIM, KOFJa BCe 3Ha4YeHHs A
GyAyT 4MCTO MHMMBIMH (T. €. BMAA [0); €ClIH Xe, HAaNPOTHB, OXHO M3
3HaueHul A Gyaer NeACTBHTENbHBIM, TO HEBO3MYLUEHHOE COCTOSIHHE Ha3hl-
BaeTcs HeyCTOHUMBHIM. B ciyyae BO3MylueHHOro DaBHOBeCHs, 3TO Mare-
MaTHYECKH TPHBOAUT K YNOTPEOMTENLHOMY KDHTEDHIO YCTOHYHMBOCTH,
COracCHO KOTODOMY HeOGXOAMMOE€ W JOCTaTOYHOE YCJAOBHE A 3TOrO
3aK/I04aeTCA B CyHIECTBOBAHHH MHHMMyMa ¢(yHkuun V.

B nocnennee BpeMsi '3TO 3aKaiouenue ObIIO TNOCTABAGHO MNOA BOMPO-
COM, ONpaBALIBAETCA JAH OHO C NMPaKTHYeCKOH TOYKHM 3peHus. Bwuio yka-
3aHO Ha Cjeayloulee: TaK KaK NPHOAHMEHHbie NHHAMHYECKHE YpaBHEHHy
JenalTcs Bce GoJee HETOUHBLIMH, MO Mepe TOFO KaK BO3PACTaeT OTKJO-
HeHHe OT IOJIOXKEeHHs PaBHOBECHH, TO elle BOMPOC, B KaKoH Mepe BoOGiue
MOTYT GBITb BHBEZGHH M3 3THX YDaBHeHHH CTPOrHe 3aK/IOYeHHs 06 OKOH-
YaTe/bHOM 3HAYEHHH OTKJ/OHEHHs 2).

HoxkasatenbctBo Jlupux/ae GHIO yiKe YIOMSHYTO; COFJIaCHO eMy JOCTH-
WeHHE MMHMMAJBHOTO 3HauyeHHs V ecTh 1OCTaTOYHOE YC/AOBME YCTOHYH-
BOCTH B MPAaKTHYECKOM cMuicae. HO He CymiecTByeT CTO/Ib e NPOCTOro
HOKAa3aTeJbCTBA, KOTOPOe 6e3 NOMOJHHTE/bHbIX OrpaHHyeHHH noKasano 6,
YTO 3TO YC/JOBHe TaKke M HeoOxoauMmo. EciH, 0iHaKo, NDHHATH BO BHH-
MaHMe CHJH TPEHHd, KOTOPHE TNOABAAOTCA APH BCAKOM TNPOH3BOJBHOM
OBMXKEHMM CHCTeMbl, TO JOKa3aTe/lbCTBO MOXHO TPOBECTH TaK, Kak
B § 205.

TMocne HeGONBIIOrO Pa3MBILIIEHH MOXHO BHAETb, 4TO GOMbILAdA YacCThb
HesicHOCTelt B 3TOM BOmpoce OOYC/OBNeHa TeM, 4TO He CyLIEeCTBYeT JOCTa-
TOYHO CTPOroro MaTeMaTHYECKOro OmpeliesieHHs AJs TOHATHA ,YCTOHYH-
BOCTb“. Bo3Hukaer B ele 60/bliei CTenmeHH Ta e TPYAHOCTb, €C/A
nepe#TH K BOmpocy 06 YCTOHYMBOCTH ABHxkeHHst. Ompene/neHus, npenao-
MeHHBle PA3MMYHLIMM aBTOPaMH, OHIJIH NMOABEPTHYTH KPUTHYECKOMY pas-
Sopy KnetioM u 3omMepdenpaoM B HX KHAre 1O TeODHH BOJuKa 3).
OTBepras NpexHHe ONpeXe/NeHH, OHH OCHOBHBAIOT CBO# KpHTepHH Ha
BHJE H3MeHEeHMil, BbLI3BIBAEMBIX MA/LIMH NPOH3BOJBHLIMH BO3MYIIAIOLIHMH
HMIy1IbCAMH B TP3eKTODHH CHCTeMB. EC/IH HeBO3MYLIEHHad TPAaeKTOPHA
7IpeACTaB/feT MNpeleJbHOE IO/MOXKEHHe BO3MYLIEHHHX TpPAeKTOpHH mnpu

1) Cp. Laplace, cMm. npumeyasHe BHile.

%) Cm. pabotwt Jianynosa H Alamapa, Liouville(5), 11l (1897).

3)Klein u. Sommerfeld, Uber die Theoric des Kreisels, Leipzig,
1897, crp. 342.
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5EeCKOHEYHOM YMEHbIUEHMH HMMMYJbCa, TO OHAa Ha3HBaeTC yCTOHYHUBOH,
8 MPOTHBHOM cCJyuae— Heycrouusoit. Hampumep, BepTukanbHOe naaexue
yaCTHUL TOA He#iCTBHEM CHJBI THKECTH C/AedyeT paccMaTpuBaTbh Kak
yCTOHYMBOE, XOTH IUIA TMPOHM3BO/MLHO AAHHOrO KaK YrOAHO Ma/jOro MMIy/b-
CHBHOTO BO3MYLIEHHS OTKJOHEHHE MOJIOMEHHSl YaCTHUL B KAaKOH-TO MO-
MeHT { OT ee NMOJIOXEHHs B NEePBOHAYA/NBHOM ABHXKEHHH BO3DACTaeT HeOrpa-
HUYyeHHO BMecTe ¢ f. Jlaxe 3TOT KpHTepuit, KaK NMPH3HAIOT CaMH Ha3BaH-
Hble aBTOPHI, TO/JIbKO TOTJAAa He JIMIUEH CMbiC/Ja, KOrla BHIPAaXeHHe ,[pe-
JeNbHOE TMOJIOXKEHHe®, TpPHUMEHEHHOe K TPAEKTODHH, ABJAAECTCA BIOJHE
TOYHO OmnpeneneHHHIM. Kpome TOro, okasbiBaeTCs, UYTO MaTeMAaTHYECKH
CTpOroe omnpee/eHHe He BO BCEX C/Ay4yasX MOMeT ObiTh JIETKO HPHBENEHO
B COrJIACHE C HATMSAHBIMM TeOMETPHUYECKHMH IIPENCTAB/IeHHAMH ).

3T coOGpaxeHHs OTHOCATCHA, eCTECTBEHHO, K BONPOCY 06 ,O0O0LIKHO-
B2HHOM“ ycTOHuYMBOCTH. Bosee BawHas teopus ,BeKOBOH® YCTOHYUBOCTH
(§ 205) npu stomM He 3arparkBaercsi. Mbl BCTPETHMCS C KPHTEDHeM Aas
Hee B HeCKOJbKO M3MeHeHHOH ¢dopMe Ha Gosee mo3iHeH CTYMeHH HAIIHX
HCC e 1OBaHHi 2).

MPUJIOAKEHHUE K I'VIABE BOCbMOH
NPHINBOOBPA3YIOUIUE CHITbI
a) Ecau o6o3nauuth Ha ¢ur. 50 yepes O u C ueHTp 3eMJH H BO3MYILAI0-

ufero tena (Hanpumep, JlyHbl), TO MOTEHHMAN JYHHOLO (PHTANEHHS IAA TOUKH P
BOAM3H 3eMHOH mNoBepxHOCTH 6yler pa-

_M  Tly- =
BeH —&p, TIe M o6o3nauaer maccy Jly “——
iibl, 3 p — NMOCTOSHHYIO TATOTEHHA, ; v
Ecau noaomuth ¢
OC=D, OP=r Pur. 50.

{1 0603HaUNTD (reOUEHTPHYECKOE) 3EHHTHOE PAacCTOsHHE lyHbl B TOUKe P, HMeHHO
vro1 POC, uepe3 #, TO 3TOT NOTEHUHANA paBeH
M

(D*—2r D cos B pte’

1) HexoTtophle Xopoluite HI110CTPaUHH MOXHO HAlTH B IMHMIKE MaTepHaab-
HOH TOWKH. TaK, 4acTMUa, KOTOpam ONHCWBACT OKPYMKHOCTb MOA BAMAHHEM
UTHTPAALHOH CHAB, OGPAaTHO NPONOPUHOHAALHOR KYOY PAacCTOSIHHA, NPH MaJoOM
BO3MyIIEHHH GyAeT ABHraThCA IHG0 K UEHTPY, ANGO B OeCKOHCUYHOCTH, npHYEeM
B KamlOM H3 9THX CIy4aeB OHa G6yleT ONMCHBATL COHPAalb C GeCKOHEUHBIM
UHCAOM 3aBHTKOB. Kawias M3 3THX CnHpaieit MaTeMaTHYeCKn MMeer OKPYMXHOCTb
B KauecTBe ,MPEICILHOTO MOJOKCHHA®, XOTH JBHMCHHE MO 3TONl OKPYMXHOCTH
“CTECTBEHHO PacCMaTPHBATh KaK HeyCTOMYHBOE.
Cp. Korteweg, Wiener. Ber., mait 20, 1886.

o Bonee yskoe onpeaenenne 6mno nawo Love n npumeneso Bromwich
KO MHOTHM JHHAMHYECKHM H THIPOIHHAMHYECKHM 3a M; CM. . . .
Soc. (1), XXXIII, 325 (1901). P Auar cx. Proc. Lond. Mat

) ITO H3TOXKEHHE B CyWECTBEHHOM B3ATO M3 CTaTbi astopa Dynamics
%&éalglgtl:gl) B Encycl. Brit., 10-e u3n., XXVII, 566 (1902), u nsa. 1t-e, VIII,

29 Jame.
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OnHako Bac BHTepecyer He aGCOMOTHOE YCKOpeBHe B TOuKe P, a OTHOCHTEIb-
HOE YCKOpeHHe MO oTHOWeHHI0 k 3emne. JlyHa coobmaer npu stom BeeH Macce

M
3eMan ycxopeHue [4 1) napaatenpHo K OC; NoTeHUMan ORHOPORHOIO CHIOBOTO

02
noAs Takod WHTEHCHBHOCTH, OYEeBHAHO, GYAEeT paBeH
yM
-— —[-)—’- rcos &.

Buuuras 3rto BHIpaXEeHHE H3 Hallero NpPEeXAero pe3yabTarta, NOAYYHM NOTCH-
IHAA OTHOCHTEABHOIO NPHTHXEHHA B TOYKE P.

M

Q=—
(D*—2rD cos &+ r3)*/s

+71’_)A:rcos0. nH

Ora dyExums Q TOXAECTBEHHA C ,nepryp6aunonnofl Gpynkuuei* B TEOpPHH Naaner.
r
Pasnaras £ no creneHsM BEJHYHHH — , KOTOpPas B HACTOAIEM Clydae eCTb
Manas BeAWYWHA, H COXDAHAA 3aTE€M TONLKO BawHeHIUMi uneH, MH Haizem

2
Q____iﬂ(_!__coszg)‘ (2)

Ecan paccMarpuBath (2) Kak (GYHKUHIO NOJOXEHHs TOYKH P, TO HMeeM 30Halb-
Hylo cheprueckylo QyHKUHIO BTOpOro nopsagka ¢ OC B KauecTBe OCH.

YuraTenb CaM J€rKO MOXET NOKa3aTh, UTO £ NpH 9TOH CTeneHH NMPHOIMMKe-
HHA paBHa OfIleMy NOTeHIHAaAy RBYX MacC, H3 KOTODHWX Kakjasd paBHa !/, M n
H3 KOTOpHWX ofHa Haxofurca B C, a npyraas—B C’, rne C’ nexHr Ha nmpojoa-
wennn CO u 0C’'=0C ?).

b) B cratHueckoft TEOpHH NPHAHBOB HONMYCKAIOT, YTO CBOGOAHAA MOBEPXHOCTH
BO BCAKHH MOMEHT BpPEMeHM NpDHHHMaeT Ty (OPMY PaBHOBECHS, KOTOpas COXpa-
HHJAach C TOTO MOMEHTAa, KOIZid BO3MYINAIOILEE TeNO NMPHHYKAEHO GHJIO COXpa-
HHTb HEH3MEHEHM CBO€ MTHOBEHHOE INOJOXEHHe MO0 OTHOMIEHHIO K BpailaroueHcs
3emne. JpyruMe CcIOBaMH, TPEAMONAraioT, uTO CBOGOJHAA NOBEPXHOCTh €CTh
MOBEPXHOCTh YPOBHA JAS COBMECTHOTO HEHCTBHS CHAB TAXECTH, UEHTPOGEKHON
CHIH H BO3MYIlaloileR CHAN. Y paBHEHHE ANA 9TOH NMOBEPXHOCTH YPOBHA €CTb

Y- -%- wPed + 2=const., 3)

rie @ 0603HayaeT yrIOBYIO CKOPOCTh BPallEHHS, @ — PACCTOSHHE NMPOM3BONLHON
TOYKM OT 3eMHO#t ocH M ¥ — NOTEHIHan 3eMHOro npursxeHHs. Ecan 0603HaunTh
KBaAPAaTHHMH CKOOKaMH [] 3HaYeHHA 3aKNIOYEHHMX B CKOOKaX BEIHYHH HA HEBO3-
MYLIEHHOH# TNMOBEPXHOCTH H dYepe3 { — BO3BHIUECHHE BOAH HaX STHM HEBO3MYIIEH-
HHIM YPOBHEM, NIPOHCXOAAllEE OT BO3MYWIAIIEr0 NOTEHUHANa, TO BbILIEHANHCAH-
HO€ ypaBHEHHe B NpPHOIHiKEHHOM BHAe Oynaer

[vf_ 305 +| o (¥ —F 0@ )| T+ 2= cont, )

1) Ee Bausnne npossaserca B 06pa30BaHHH MeCAYHON HEONHRAKOBOCTH B ABHXKe-
HUH ueHTpa 3eMan okono ConHila. AMIIKTYAE 9TOrO koaeGaHus PafHyCca-BEKTOpa
paBBa npu6ansureabHo 5600 kHaOMETPOB; Koae(GaHHe Xe IO A0ArOTE€ PaBHO NpH-
Gnnsurensno 77, cM. Laplace, Mécanique céleste, 6-a kmura, §30 u 13-8
kHnura, § 10.

) Thomson a. Tait §804. 3Th nBa PHKTHBHLIE Tena MPHHATO O6O3Ha-
4arh KaK ,AyHa‘ W ,MPOTHBOJNYHA*.





