Somsikov A.l.
Tides in the proposed explanation

Sea or ocean tides in the Earth's daily cycle are considered to be caused by the forceful
attraction of the Moon and the Sun.
Here's a note from Wikipedia:

"Lunitidal interval is the period between the lunar culmination at a given location and the
time it reaches the highest water level at high tide.

Although the gravity of the Sun is almost 200 times greater than that of the Moon for the
Earth, the tidal forces generated by the Moon are almost twice as great as those generated
by the Sun. This is because the tidal forces do not depend on the size of the gravitational
field but on the degree of its heterogeneity. As the distance from the field source increases,
the heterogeneity decreases faster than the field. Since the Sun is nearly 400 times farther
from the Earth than the Moon, the tidal forces caused by solar attraction are weaker."

Its explanatory image in Fig. 1.
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Fig. 1. Assumed impact of lunar gravity

What is depicted here? According to the arrows indicating the active forces, it is assumed
that they are the ones that cause the swelling of sea or ocean waters. This swelling appears to be
evident from the Moon, caused by its gravitation. But what does an arrow on the back of the Earth
mean? Where does the reverse force come from? What creates it? There's no Moon on the other
side. Obviously, this image, supposedly "explaining” the origin of tides, is physically impossible.
There is an entirely false "explanation”. Although the real water rise is indeed observed. But it
requires another physical explanation.

Let's look at the forces acting consistently on Earth. There are internal and external forces
acting on its surface. There are two internal forces. One is created by the Earth's gravity, the other
by the counterforce caused by the impenetrability of a solid surface. Both are equal in size and
opposite in direction. The resulting force is equal to zero and can be ignored further.

There are also external forces caused by gravity interaction of the Earth (mass m;) with the
Moon (mass my) (Fig. 2).
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Fig. 2. Gravitational interaction in the Earth-Moon system.

There are two of them, too. One is called the centripetal force f, caused by lunar gravitation.
It creates centripetal acceleration a., = %, where m; is the mass of the Moon, R is the distance

between the centres of the Earth and the Moon (in the physical system of Thomson units, where
both the gravitational constant y and the coefficient of Newton's second law k are equal to a
dimensionless unit and the choice of the mass reference is not arbitrary) [1].

This centripetal force fep, of course, does not cause any ocean swelling towards the Moon,
because, firstly, it affects the entire Earth and not its surface layer alone, and secondly, because of
the incomparable accelerations caused by the gravity of Earth ge = 9.8 m/s?> and Moon gy = 3.3 -
10° m/s?, leading to fluctuations in the gravity — the weight of bodies d P = (g5 + g)m due to
changes in the gravitational acceleration caused by the Moon ge = 9.8 + 3.3 - 10° m/s? i.e.
0.0003%, which is a completely negligible value. This cannot cause any vertical movement of
water masses.

Another external force is called the centrifugal force fi; caused by the Earth's orbital motion
relative to the centre of mass of the Earth-Moon system. It causes a centrifugal acceleration directed

2
from the Moon a s = Z—, where V is the linear speed of the orbital circular motion, Ry is the
1

distance from the centre of the Earth to this centre of mass.

Both these forces fe, fer are equal in size and opposite in direction in the centre of the Earth,
so the resulting force is fres = fep — fer = 0. The Earth moves uniformly in a circular orbit with a radius
R; at the same angular velocity w as the Moon. This is an inertial motion relative to the centre of
masses of the Earth-Moon system [2].

The equality of external forces f, fir and the accelerations caused by them ag, acr is
disturbed on the Earth's surface, as distances R and R; on both sides of the Earth's centre change by
+r, where r is the Earth's radius. This causes uneven changes in centripetal and centrifugal forces
fep, for and accelerations agp, acr. The change in distance R = 400,000 km by #r = 6,000 km is
relatively small (= 1.5%) and can be considered as approximately constant with this accuracy (R =
const), and the change of distance by r = £6,000 km is more than 100% and it should be considered.

The equality of accelerations ac, = acr for points of the Earth's surface located on both sides
of its centre, can be reached by change of speed of orbital motion V in the Earth-Moon system by
means of bringing the Earth in rotation movement concerning its centre, what explains own rotation
of the Earth as well as other planets of Solar system.

Let's see how the distance R; change affects the value r; < r. Suppose that the distance Ry

decreases by half at the point closer to the Moon R; — 1, = %, ie.r = %. In such conditions, as

already told, the centripetal acceleration acp, inversely proportional to distance R =~ const, remains
approximately constant, while centripetal acceleration at the same speed V increases by 2: a s =



2
2 ‘;— There is a sharp disturbance of equality ac, # acr with the resulting acceleration directed away

1
from the Moon.
But the point of the Earth, which is at %from the centre of masses in the Earth-Moon

system, cannot move independently of the Earth, so the equality of centrifugal and centripetal
acceleration acp = acr can therefore be achieved by reducing its centrifugal acceleration also by 2 by

reducing its orbital velocity V by v2: V; = % i.e. by AV, which is:
vV o V2-1
AV=V-V=V—-——= V =0.29V
' V2. W2

This is achieved by bringing the Earth into its own rotational motion with linear velocity AV
directed back to the direction of orbital velocity V at this point, i.e. counterclockwise (Fig. 1).

The distance R; on the other side of the Moon also increases by r; = %, e itiSRy +r =
1.5R,. The centripetal acceleration ac, is still approximately constant ac, =~ comst, while the

2
centrifugal acceleration is a.r = 1.5‘;— at this point at the same orbital velocity V, i.e. it decreases
1

by 0.66 times.

To return the equality of centripetal and centrifugal accelerations acp, acr at this point of the
Earth, it is necessary to increase its orbital velocity V, by AV relative to the centre of the Earth,
which is equal:

AV =V, =V =v15V =V =0.22V

That is the change of orbital velocity AV is not the same in size on both sides equidistant
from the centre of the Earth, although it is directed in both cases counterclockwise and increases
from the centre of the Earth to its surface. Strict equalization of accelerations acp, acf on the Earth's
surface is not reached, though its violation decreases because of the Earth's own rotation.

The real angular velocity of the Earth's rotation o is determined by the circular motions of
the hemisphere mass centres located on both sides of its orbital motion trajectory at Ar = +0.42R
from the common mass centre. The angular velocity of the Earth's surface w; exceeds this angular
velocity o (w1 > w), and it is not the same for points located on both sides of its centre. The solid
earth's surface is rigidly bound together, so it cannot move at angular velocity w;. The liquid located
on this solid surface is another matter. Without being rigidly bound to the solid surface, it can
acquire the required angular velocity ws, i.e. move relative to the solid surface with an angular
velocity Aw, equal to Aw = w; — w.

The angular velocity Aw is a variable. It equals to zero at two points on the orbital trajectory
of the surface (w1 = w), then it increases to its maximum value on the line connecting the centres of
masses of the Earth and the Moon, and then decreases again to zero at the opposite point located in
orbit.

This corresponds to the sinusoidal oscillations of the horizontal component of the linear
velocity AV corresponding to the displacements of the water masses (Fig. 3).

Fig. 3. Sinusoidal oscillations of horizontal component of velocity AV.
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Motion of water masses has opposite direction regarding orbital motion trajectory
determining zero value of AV, from the Moon — from west to east, and from the opposite direction —
from east to west, reaching maximum values on the line of Earth and Moon mass centres
connection, which corresponds to daily cycle consisting of two parts with opposite directions of
water masses movement.

Considering the inequality of amplitude of displacement on both sides of the Earth's centre,
these sinusoidal oscillations are somewhat distorted (Fig. 4).
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Fig. 4. Distortion of the sinusoidal oscillation at its displacement relative to the centre of the
masses.

This fully explains the observed phenomena of sea and ocean tides, expressed as horizontal
(rather than vertical, as shown in Fig. 1) movements of water masses relative to the Earth's hard
surface. The rises of water level occur on both sides of the line connecting the centres of masses of
the Earth and the Moon (varying in amplitude), and falls occur at points along the orbital trajectory.
These periodic horizontal movements of the water masses correspond to a slight inclination of the
land surface protruding from the water. If, however, the solid earth's surface forms a vertical
obstacle such as a steep cliff, their horizontal movement is met with a forceful counteraction, so that
the water mass pumping out from behind squeezes it upwards with a forced vertical rise to a height
of several meters (Fig. 5).

Fig. 5. Bay of Fundy during rise and fall of water level (from Wikipedia)

However, this vertical rise is not caused by the attraction of the Moon, as shown in Fig. 1,
but by the force opposition of the land surface to the horizontal movement of water masses.

The influence of the Sun is approximately the same, though to a much lesser degree due to
the huge mass m, >> m;, therefore Ry = R, and R = 150 - 10° km (Fig. 6).



Fig. 6. Planetary motion in Sun-Earth and Earth-Moon pairs

And how does this happen in practice?

Everything is determined by the topography of the coastal area. If, for example, the
shoreline is located on an east-west line parallel to the movement of sea or ocean water, there may
be no tidal events at all. And if the shoreline is north-south, their manifestations are maximum. If

the shore is steep with an insurmountable height for moving waters, tidal events may occur once a
day (Fig. 7).

Fig. 7. Rocks of Dover, insurmountable for the sea tide

If the shore is a low sand bar, tidal events may occur twice a day according to the movement
of water from west to east and back from east to west (Fig. 8).

Fig. 8. Sable Island as a I6 sand bar.

And these manifestations are individual in intermediate positions.
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IIpumeyanue. ITO EPEBOJI C PYCCKOIO SA3bIKA HA aHTIIMUCKUI. OpUTHHAIBHBIN aBTOPCKUI
TEKCT JaeTcs HUXKeE.
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ComMmcukoB A.U.

HpHJII/IBbI N OTJIMBBI B IIpe€aJIaracMom 00bSICHEHUH

B IMPUBBIYHOM H3JI0OKCHUH MOPCKHEC WJIKM OKCAHCKUC ITPUJIMBBI U OTJIMBBI B CYTOYHOM LUKIIC Semnau
CUHUTAIOTCA BbI3bIBACMBIMHU CHJIOBBIM IMPUTAKCHHUEM .HyHI)I u COJIHHa.

Bor cnipaBka n3 Bukunenuu:

«JIyHHBIU UHMEPBAN NPUAUBOE — DMO NEPUOO BPEMEHU C MOMEHmAa Npoxoxcoenus JIynuvl uepes
MOYKY 3eHUMa Hao 8auiell MeCIHOCMbI0 00 MOMEHMA OOCMUNCEHUS HAUBLLCULE20 3HAYEHUS YPOBHS
800bl 80 8pEMsL NPUTUEBA.

Xoms ona 3emnoco wiapa eenuuuna cunvl mazomenus Coanya noumu 6 200 pasz 6onvute, yem cuivl
mszomenus JIynvl,  npunueHvle cuavl, nopoxcoaemvie JIynoil, noumu 608oe  bo.bULEe
nopoaicoaemvix ConHyem. Imo npoucxooum u3-3a mozo, 4mo NPUIUEHbLE CUTbL 3ABUCAM HEe OMm
BEUUUHBL 2PABUMAYUOHHO20 NOJA, A OMm cmenenu e20 HeoOnopooHnocmu. Ilpu yeenuuenuu
PACCMOSHUA OM UCMOYHUKA N0 HEOOHOPOOHOCMb YMeHbuiaemcs Ovicmpee, YeM BelUYUHA
camozo nons. Ilockonvky Connye noumu 6 400 pas oanvwe om 3emau, yem Jlyna, mo npunuenvie
CUTIbL, 8bI3blBAEMbLE CONIHEUHBIM NPUMAICEHUEM, OKA3bIBAIOMCS Cllabeey.

Ero nosicusironiee nzodpaxenue Puc. 1.

[Mpnanebl N OTANBbI

Puc. 1. HpennonaraeMoe BO3/ICHCTBUE JIYHHOT'O TATOTCHUA

Uto 3mech m3o00paxeno? — Cyas MO HAIMYUIO CTPETIOK, 0003HAUYAIOIMIUX JACHCTBYIOIINE CHUIHI,
MpEeANoJaraeTcsi, YTO UMEHHO UMM U BBI3BIBAETCS] BCIyUMBAaHUE MOPCKHMX WJIM OKeaHCKHX Boi. Co
CTOpOHBI JIyHBI 3TO BCITyUHMBAaHUE 6bl21A0UN OYEBUIHBIM, BBI3bIBAEMbIM €€ MpUTsHkeHneM. Ho uro
O3HayaeT U300pakeHHe CTPENIKU ¢ 0OpaTHOM cTopoHbl 3emian? OTKyaa TaM MOSBIsIETCsS oOpaTHas
cuna? — Yro ee cozmaer? JIyHbl Beab ¢ TOM CTOpOHBI HET. OUEBHUIHO, YTO ITO U300pPAKEHHE, SIKOOBI
«OOBACHAIONIEE» MPOUCXOXKACHNUE NMPUIUBOB (U3NYECKU HEB03MOMCHO. 3JECh LEIUKOM JIOKHOE
«0OBsICHEHHEe». XO0Ts pealbHbI MOJIbeM BOJ JeHCTBUTENbHO Halmonaercs. Ho Ttpebyer apyroro
(bu3MYECKOro OOBSICHEHHUS.

PaccmoTpum nocnenoBaTenbHO IeWCTBYIONIME HAa 3emMiie CHIlbl. ECTh BHYTPEHHUE U BHEIITHUE CHIIBI,
JeMCTBYIOIME HAa €€ TOBEepXHOCTU. BHyTpeHHHX cuil ABe. OHA CO3/1a€TCsl 3eMHBIM TATOTEHUEM,
Apyrasi — CUJION MPOTHUBOJCHCTBHUS, BHI3BIBAEMON HENPOHUIIAEMOCThIO TBEpAoH moBepxHOocTH. Obe
OHM paBHBI [0 BEJIMYMHE U MPOTHUBOIIOJIOKHBI 10 HAampaBlieHUI0. Pe3ynbTupyronue cuiia paBHa
HYJIIO U €€ MOXHO Jjajie€ HE YUUTHIBATh.

EcTp Takxe BHEIIHHE CUJIbI, BBI3bIBAEMbIE IPABUTAIMOHHBIM B3aUMOACHCTBHEM 3€MIIM Maccou 1My
c JIynoit maccoit m, Puc. 2.
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Puc. 2. I'paBuTaninonHoe B3aumMoielicTBue B cucreMe 3emis-JIyHa.

Hx Toxke nBe. OJHa Ha3pIBAETCA LIEHTPOCTPEMHTENLHONW CHJIOH f;. , BBI3BIBAEMOH JIyHHBIM
taroreHueM. OHa CO3/1aeT HaIpaBJIIEHHOE B CTOPOHY JIyHBI LIEHTPOCTPEMMTEIBHOE YCKOPEHHE
Ay = % , Tne m, — macca Jlynsl, R — paccTosHue Mexay LeHTpamu 3emau u JlyHel (B
¢uzuueckorn cucteme enuHuil TomcoHa, rae ob6a koddduuueHTa — Yy  3akoHa BcemupHOro
TATOTEHHS U K — BTOporo 3akoHa HpioToHa paBHBI Oe3pa3MepHON €AMHHUIIE M BBHIOOP STAJIOHA
Macchl He mpou3BoiieH) [ 1 ].
Pasymeercs, HUKaKoro BCIy4MBaHHMS OK€aHa B CTOPOHY JIyHBI 5Ta LIEHTPOCTPEMHTENIbHAS CHUIIA fy
He BbI3bIBaeT. Tak Kak, BO-TIEPBbIX, OHA JIEUCTBYET Cpa3y Ha BCIO 3eMIII0, @ HE Ha OJMH TOJIBKO €€
MOBEPXHOCTHBIN CIIOI. A, BO-BTOPBIX, MO NMPUYMHE HECOMOCTABUMBIX MO BEIUYHMHE YCKOPEHHUI,
M i -5 M
BBI3BIBAEMBIX COOCTBEHHBIM TATOTCHHEM 3emiu — gz = 9,8 S H Jdyast — g5 = 3,310 =
[TpuBoasIMX K KOIEOAHUAM CHIIBI TsDKECTH — Beca Ten P = (g3 + gj)m , BCiaencTBHE M3MEHEHUS
YCKOpEHHUsI CBOOOJHOTO TaAeHHUs g3, BbI3bIBaeMoro Jlynoil. CocraBnsromero gz =9,8 +

- M
3,3107° —, 1o ectb 0,0003 % , — aOCONMOTHO HUYTOXKHYIO BeNn4nHy. Hukakoro BepTukaibHOro
C

NEepeMEILEHHs BOAHBIX Macc 3TO 10 ONPEICIICHUIO BbI3BATh He MOJiCEN.
Jlpyras BHELIHSS CHJIA Ha3bIBAETCS LIEHTPOOECKHOM fi s , BHI3BIBAEMON OPOUTANILHEIM JIBHJKEHHEM

3eMJIM OTHOCUTEIBHO yenmpa macc cucteMsl 3eMisi-JIyna. OHa BbI3bIBaeT HanpasiieHHOE OT JIyHbI
2

LEHTPOOEKHOE YCKOPEHUE (g = 1;—1 , Tme V — nuHelHas CKOPOCTh OPOUTAILHOTO KPYTrOBOTO
JNBUKEHUS, Rq — pacCTOsTHUE OT LIEHTpa 3eMJIU JI0 3TOT0 LEHTpa Macc.

B nentpe 3emnm 00e 5TH CUIIBL fi( , fi6 PABHBI IO BEIMYMHE U NPOTHBOIOJIOKHBI 110 HANPABJICHHUIO,
TI03TOMY PE3YJIBTUPYIOMAs CUNA foes = fuc — fus = 0 . 3emis paBHOMEPHO JIBUKETCS 11O KPYrOBOH
opbute ¢ paauycoM R; ¢ TOW XK€ YIJIOBOM CKOpPOCThIO w , uTo W JlyHa. DTO umepyuonuoe
JBIKEHHE OTHOCHUTEINILHO IIEHTpa Macc cuctemsl 3emtsi-JIyna [ 2 .

Ha noBepxHOCTH 3eMIIM PaBEHCTBO BHEIIHMX CHUI fy. , fg U BBI3BIBAEMBIX UMU YCKOPEHMH @ ,
a,s Hapymaercs. Tak kak 1mo 06e CTOPOHBI OT LEHTPa 3eMJIU PacCTOSHUA R ¥ Ry M3MEHAIOTCA Ha
BeMMUMHYy +7r, THe 1 — paguyc 3eMiIu. OTO BBI3BIBACT HEOOUHAKOBOe W3MEHEHHE
LEHTPOCTPEMUTENLHOW U IIEHTPOOEKHOU cull fi. , fig ¥ YCKOpeHW# a,. , a,s. M3menenue

paccrosius R = 400 000 kM Ha Benmuuuny *+7r =~ 6000 KM oTHOCUTENbHO HeBenmuko =~ 1,5 % wu
€ro ¢ ATOW TOYHOCTHIO MOXKHO CUMTATh MPUOIUZUTEIBHO MOCTOSAHHBIM R ~ const. A W3MeHeHue
paccrossiaus R; =~ 5000 kM Ha BenmumHy 1 = +£6000 kM cocraBiser Oonee 100% w 3TO
HE0OXOJIMMO YUUTHIBATD.

Boccranosnenne  paBeHCTBA  YCKOPEHMH @Ay = Qug A4 TOYEK 3E€MHOM  IOBEPXHOCTH,
PacIoNIOKEHHBIX 10 00€ CTOPOHBI OT €€ LIEHTPa, MOXKET JIOCTUTAThCS U3MEHEHHEeM CKopocTH V
OpOUTANILHOTO  JBIDKEHUS B cucteme 3emis-JIlyHa mOCpeICTBOM NpUBEACHUS 3€MJIM BO
BpallaTeIbHOE JBHKECHHE OTHOCHUTENBHO €€ LeHTpa. YeM u 0OBICHAETCS HAIM4ue COOCTBEHHOIO
BpallleHUsl 3eMJIM KaK U OCTAJIbHBIX I1aHeT COJIHEYHON CUCTEMBI.

ITocMmoTpuM, Kak BIUseT U3BMEHEHHE pacCTOssHUs R, Ha BemmuuHy 1y < r. lIpenmonoxum, 4ro B

. R
TOYKE, pacnoyioxkeHHoM Ommke k JIyHe, paccTtossHue Ry yMeHbIIaeTcs B Ba paza R; — 1y = 71 , TO

R
ecTb Ty = 71 . B Takux ycnoBusx, Kak yXe CKa3aHO, LEHTPOCTPEMHUTEIBHOE YCKOPEHHME . ,



0o0paTHO MPOMOPIUOHATIBHOE PACcCCTOSHUI0 R = const, ocTaeTrcs NPUOIUZUTEIHHO MOCTOSHHBIM, a
VZ
LEHTPOOEIKHOE YCKOPEHHE TIPH TOM K€ 3HAYEHMU CKOpocTH V' 6o3pacmaem B 2 paza ayg = 2 =
1

ITporcxoauT pPE3KOE HAPYIIEHUE PABEHCTBA A, # (5, IPUYEM €0 PE3YIbTUPYIONIAs HAIIPaBICHA
B CTOpPOHY OT JIyHBI.

R
Ho touxka 36MJII/I, PpacIiioJIO’KCHHaA Ha paCCTOSAHUU ?1 OT OC€HTpa MacC B CUCTEMC 3CMJ'I${'.HYH3, HE

MOXET JBUTAaThCA CaMOCTOSITEIbHO B OTphIBE OT Bcedl 3emnu kak wenoro. [lostomy
BOCCTaHOBJICHUE DPABEHCTBA LEHTPOOEKHOTO M LEHTPOCTPEMUTENBHOIO YCKOPEHMH Oy = dyg
MOXET JIOCTUTaThCs  YMEHBIIEHHWEM €€ LIEHTPOOEKHOro YCKOpeHusi Toxe B 2 paza. Ilyrem

. 14
YMEHbIIIEHHH opOuTaIbHOI ckopoctd V B2 pa3 V; = —. To ects Ha Benmuuuny AV | paBHyo

5
v V2-1
AV=V-V,=V—-—==—7V=029V.
1 V2o V2 ’
DTO JOCTHraeTcsi mpuBeleHHEM 3eMIu B COOCTBEHHOE BpalllaTelIbHOE JABIKCHHE C JIMHEHMHON
ckopocthio AV , HampaBlIeHHOH OOpaTHO HAIPaBJICHUIO OPOUTAIBHOM CKOPOCTH V B 3TOM TOYKeE.

To ecTb npomue yacoBoi crpenku Puc. 1.
R
ITo apyryto cropony ot JlyHbl, paccrosiHue R, TOXe BO3pacTaeT Ha BEIUYUHY Ty = ?1 , TO €CTh

3
cocraBisieT Ry + 1 = ERl . Ilpu 5TOM LEHTPOCTPEMUTENLHBIE YCKOPEHHME Oy IIO-TIPEKHEMY

COXpaHACT HpI/I6J'II/I3I/ITeJ'IBHO INOCTOSIHHYXO BCIWYMHY Qe = const , a HeHTpO6e)KHOG YCKOPCHUC
2

. 2 N .
(ys B OTOH TOYKE COCTABIAECT (yg = —~— IPH TOHW xe OpOMTanbHOM ckopoctH V , TO ecTh
3R,

ymenvuiaemes B 0,66 paza.

JUis BOCCTaHOBJIEHHS! PABEHCTBA LIEHTPOCTPEMUTENLHOTO (. M LIEHTPOOEKHOTO d,,5 YCKOPEHUH B
3TOM TOuke 3eMJIM HEoOXOIUMO yeeruyums €€ OpOMTalIbHYIO CKOpocTh V, Ha BenuuuHy AV
OTHOCHUTEJIBHO LIEHTPa 3EMIIN, PAaBHYIO

AV=V2—V=\EV—V= 0,22V.

To ecTh ¢ 00eux CTOPOH, paBHOYAAJIEHHBIX OT LIEHTpa 3eMJIM U3MEHEHHE OpOUTAIBHOM CKOPOCTH
AV He 0JMHAKOBO IO BEJIMYUHE, XOTS M HAIIPaBJICHO B O0OMX CIIy4asiX IPOTUB YacOBOI CTPENIKU U
BO3PACTAET OT LEHTpa 3eMIM K €€ MoBepXHOCTH. CTPOroe ypaBHUBAHUE YCKOPEHHH d;c U d,s Ha
36MHOM NOBEPXHOCTH IIPU 3TOM HE JOCTUTAETCsl, XOTSI €r0 HAPYIIEHUE YMEHBIIAETCS BCIEICTBUE
MpUBEAECHUS 3eMJIM B COOCTBEHHOE BpallleHHUE.

PeanbHast yrioBas CKOPOCTb @ 3€MHOTO BpAILEHUS OMNPENENAETCs KPYTOBBIMH JABM)KEHUSIMU
LIEHTPOB Macc MOJyIIapuid, pacloJIOKEHHBIX MO 00€ CTOPOHBI OT TPACKTOPUHU €€ OpOUTAIBHOIO
nBKeHus Ha pacctosann Ar = + 0,42R ot oO1ero meHTpa Macc. YTiaoBasi CKOPOCTh w4 3€MHOM
MMOBEPXHOCTH, MPEBBIIIACT 3Ty YIIIOBYIO CKOPOCTh W (w1 > w), IpUYEeM HEOAMHAKOBO IJIsi TOYEK,
PacmojoKeHHBIX 10 00€ CTOPOHBI OT €€ LIeHTpa. TBeplas 3eMHasi IOBEPXHOCTh JKECTKO CBSI3aHA B
OJIHO LIeJI0€, MOATOMY HE MOJKET JIBUraThCsl C YIJIOBOM CKOPOCTBIO wq. Jpyroe Aeno *UAKOCTb,
pacrojiokeHHasi Ha 3TOM TBepaoil moBepxHocTH. He Oynydnm >KecTKO CBSI3aHHON C TBepaoi
MOBEPXHOCTHIO OHAa MOXET NpuodpeTaTh TPeOyeMyr YIJIOBYIO CKOPOCThIO @, . 1O ecTb
IIEPEMEIIAThCSl  OTHOCUTENIBHO TBEPAOW MOBEPXHOCTH C YIJIOBOM CKOpPOCThIO Aw, paBHOU Aw =
wl—w.

Cama yrnoBasi CKOpOCTh Aw SBISETCS NMEPEMEHHOW BEIMYMHOW. B NByX TOYKax MOBEPXHOCTH,
PacnoI0KEeHHBIX Ha TPACKTOPUU OPOMTAIBHOTO JIBMKEHUS e 3HaYyeHne Aw paBHO HYIMO (w1 = W),
3aT€M OHA BO3pACTaeT, JOCTUTasi MAKCUMAJIBHOTO 3HAYEHMsI HAa JTMHUM COEAMHEHHs LIEHTPOB Macc
3emun U JIyHBI, 1OCIE€ Y€ro BHOBb YMEHBINAETCS 10 HYJIEBOIO 3HAYEHMSI B IPOTHUBOIOJIONKHOU
TOUKE, PaCIOJI0KEHHOW Ha OpOUTE.

DTO COOTBETCTBYET CHHYCOUIAIBHBIM KOJICOAHUSIM TOPHU3OHTAIHHOM COCTABIISIONICH JIMHEHHON
ckopoctu AV , COOTBETCTBYIOIIMM NEPEMELIEHUSIM BOJIHBIX Macc Puc. 3.
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Puc. 3. CunycounanbHbie KojeOaHusi TOPU30HTAIBHON COCTaBJstoIIel ckopocT AV .

OTHOCHUTENBHO TPAEKTOPUH OPOUTAIILHOTO JBHXKEHHUS, ONpeAesstolell HyiaeBoe 3Hauyenue AV,
JBIKEHUE BOJHBIX MAacC UMEET MPOTUBOIOI0KHOE HAIIPaBJIEHUE, CO CTOPOHKI JIyHBI — C 3amasia Ha
BOCTOK, a C MPOTHBOIOJOXHOH — C BOCTOKAa Ha 3amajl, JAOCTHras MaKCHMaJbHBIX 3HAYCHHWH Ha
JUHUM COEJUHEHUs LeHTpoB Macc 3emid U JlyHpl. UTO COOTBETCTBYET CYTOYHOMY LHUKIY,
COCTOAICMY U3 IBYX JacTel ¢ IMPOTHUBOIIOJIOKHBIMU HAITPABJIICHHUAMU ICPEMCIICHNA BOAHBIX MacCcC.
C yyeroM HepaBeHCTBAa aMIUIUTYAbI MEpeMEUIeHHs 0 00e CTOPOHBI OT IEHTpa 3eMJId 3TH
CHHYCOUIAJIbHBIE KOJIeOaHMsI HECKOJIBKO HCKaxaroTes Puc. 4.

‘ / ;/C%%A known amplitude

searched average

Puc. 4. UckaxeHne CUHYCOUIbI TP €€ CMEIIEHNN OTHOCUTENBHO LIEHTpa Macc.

OTUM TIOJIHOCTBIO OOBSICHAETCS HaOJt0JaeMble SIBICHUS MOPCKMX M OKEaHCKMX INPWINBOB U
OTJIMBOB BBIPAYXKAaEMbIE€ B 2opu3oHmanvhulx (2 BOBCE HE BEPTUKAJIbHBIX, KaK MOKa3aHo Ha Puc. 1)
NepeMeIeHUsIX BOJHBIX MacC OTHOCHUTENbHO TBepaoil moepxHoctu 3emuu. [lo  06e cTopoHbI
JUHWW, COSIUHSIONICH MEHTPbl Macc 3eMiau U JIyHBI, MPOUCXOIAT npuiuest (HEOIUHAKOBBIE IO
aMILUTUTY/IE), @ B TOUYKaX, PACIOI0KEHHBIX Ha TPACKTOPHH OPOUTAIBHOTO IBMXKEHUS — OMIUGLL. DTH
MIEPUOIMYECKUE TOPU30HTAIBHBIE MTEPEMENICHUS BOJIHBIX MacC COOTBETCTBYIOT HE3HAYUTEIBHOMY
HAaKJIOHY BBICTYIAIOIIEW W3 BOJBI IIOBEPXHOCTU CylIH. Eciu ke TBepaas 3eMHasi MOBEPXHOCTH
o0Opa3yeT BepTHKalIbHOE MPEMSITCTBHE B BHJE KPYTOro OOpBIBA, TO TOIJa UX TOPU3OHTAIBHOE
[IEpEMELICHUE BCTPEYACT CHUIIOBOE IMPOTUBOACHCTBUE. BcneacTsue 4ero Hamuparomas c3aiu
BOJIHAsl Macca BBIJIABIMBAIOT €€ HABEPX C BBIHYKJIECHHBIM BEPTHKAJIbHBIM IOJBEMOM 10 BBICOTHI
HECKOJIBKMX MeTpoB Puc. 5.
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Puc. 5. 3anuB ®@annu Bo BpeMs MPUIKMBA U OTIUBA (U3 Bukumneaum)

OnHaKo ATOT BEPTUKAIBHBIN ITOABEM BBI3BIBACTCS BOBCE HE MpUTSHKEHUEM JIyHBI, Kak H300pakeHo
Ha Puc. 1, a cuioBBIM IPOTUBOAEHCTBUEM IOBEPXHOCTH CYLIM TOPU30HTAIbHOMY IEPEMELICHUIO
BOJHBIX Macc.

[IpuMepHO Tak ke, XOTS U B 3HAYUTEIBHO MEHBILIEH CTEIIEHU M3-32 OTPOMHOM MacChl my >

m,, BCoencTsue uero R; ~ R, u paccrosuus R ~ 150'10° kM, npossnserca pausuue ConHua
Puc. 6.

Puc. 6. [Inanerapnoe nBmxenne B napax CosHue-3emis u 3emis-JIyna

A KaK 3TO0 NPOUCXOJUT HA MPAKTHKe?

Bce onpenensiercs penbedom OeperoBoit MmectHocTH. Ecim, Hanpumep, Oeper pacrnonaraercs 1o
JUHUM BOCTOK-3amajl, MAapaJUIeNbHO [BWKEHUIO MOPCKUX WM OKEAHCKHUX BOJ, TO IPUIUBHO-
OTJIMBHBIE SIBJICHUSI MOTYT BOBCE OTCYTCTBOBaTh. Eciu e Oeper pacroyioskeH Mo JIMHUM CEeBep-1oT,
TO MX MPOSIBJIIEHUSI MaKCUMaJbHBL. [IprdeM eciu 3TOT Oeper KpyToi ¢ BBICOTOM, HEMPEeOo J0IUMON
JUTS IBUKYIIUXCS BOJ, TO MPWJIMB U OTJIUB MOKET MPOUCXOAUTh OJIMH pa3 B cyTku Puc. 7 .

Puc. 7. Bun ckan [{yBpa, Hanmpeo 0JIUMBIX I MOPCKOTO TTPUIIMBA


https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BD%D0%B4%D0%B8
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Ecnm xe OGeper sBiISIETCS HEBBICOKOW TMECYaHHWI KOCOW, TO MPUIWBHO-OTIMBHBIC SBISIHUS MOTYT
MIPOUCXOJUTH IBAXKIBI B CYTKH B COOTBETCTBUH C JIBYKEHHEM BOJ| — C 3ala/ia Ha BOCTOK U 00paTHO
— € BOCTOKa Ha 3amajx Puc. 8 .

Puc. 8. OctpoB C»i1611 B BI/I€ HEBBICOKON MECYAHOM KOCHI.

AB MMPOMECIKYTOYHBIX IMOJIOKCHUAX O3THU IPOABJICHUA HHAWBHUIYAJIbHBI.
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