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I'. A. MEHIEPSIKOB, n-p Texu. nayk
JIbBOBCKHII MOJIHTeXHHUECKHIL HHCTHTYT

HOBASI MHTEPNPETALLUSA NPENCTABJIEHUS
BHEUWIHETO TPABUTALLMOHHOTIO MOTEHL HAJIA
NJIAHETBI PAAOM IIAPOBBIX ®YHKILHUH

§ 1. Ilpn usyyennn u OomHCaHHH I'PABHTANHOHHBIX NOJeil 3emu,
JIyHBI W JPYrHX TUIaHeT MX BHeENIHHUIl TPABHTALHOHHBII NMOTeHLHA]
V 3anuceiBaior o6B1YHO B BHIe pARa mMapoBHIX (DYHKIHI

_w Y3,
i (1

B KOTOPOM chepHyecKHe (GyHKIHH

Y, (9,1) = fMRn Z (Cp €OS EA - S, sin £1) PE (9) @)
k=0

TPEACTABJICHBl JIHHEHHOH KOMGHHALMEH CTaHAaPTHHIX cepryecKux
rapMoHHK P(9) cos kA u P% (9) sin kA ¢ BbgeseHHeM nepen HHMH

GespasmepHBIX K03 buIHeHTOB Cpy, H Spp (CTOKCOBBIX TOCTOSAHHBIX)

Cuk}=2 n—#) _Ij‘rnpg(a) {C?Skl-dm;'
S (n+ k) MR~ sin &k
1 g { (3)

Coio= MR \S‘ rP,(®)dm; S,, =0. ’

3nech r, ¥, A — mJIaHeTOUEHTPHUECKHE KOOpAHHATHI, [ — rpa-
BHTaUYIOHHAs MOCTOsAHHAS; M — o6mast Macca IJIaHeTsl; R — jqubo
Cpennii panuyc nianerst (aas JIymer), au6o cpemumuii (y Hekoro-
PBIX aBTOPOB — HaHGOJIBIINE) pafHyc sKBaTopa (m1s 3eMuw, Map-
ca); T — oObeM mJaHeTH; dm — 3JeMeHT Macchl cJ1aranolero
njaanety BemecTtBa. Ecan cumrtath mioTHOCTH § BHYTPEHHHX HeJp
TlTAHETBl HENPephIBHOK QyHKuHEH, TO dm=2§((r, O, A) -dv. Wnrerpu-
POBaHHE B BBIPAXKEHHAX CTOKCOBBIX NMOCTOSIHHBIX (3) mpejmoJiaraer-
Csl pPAacnpOCTPAHEHHLIM Ha Bech 06beM MJaHeThHl.

Kak caenyer u3 pa6or [1—3], merox BHBOjA psaza (1)—(3),
Bocxoasmuii k Jlamracy, oGyc/oBaIHBaer ero PaBHOMEPHYIO CXO-
AUMOCTD NIPH BCAKOM 7> Ryaus, T1e Ruaus — MJIaHETONEHTPHYECKHIT
PajHyC-BEKTOP TCYKH IOBEPXHOCTH C IIaHETHl, HauGoOJee yaajeH-
HOH OT ee uHeHTpa Macc. CXOAMMOCTb 3TOrO psifa B TOUKAX CAMOI
TIOBEPXHOCTH ¢ HE JIOKa3aHa J0 Hacrosimero Bpemenu. OLHAKO, He-
CMOTps Ha 3TO, psift (1)—(3) mHPOKO HCNOAB3YIOT B MpaKTHUECKHX
TIPH/IOKEHHSAX: NPH ONHCAHHH TI'DABUTAIMOHHOTO TOJSI B OJIHIKAN-
meH OKPECTHOCTH IUIAHETHl H IPH H3yYCHHH ee dopmer [1, 2, 9
n 1p.]. B maremaruueckux xe paGorax [6—7, 11] o cxoammocTH
AaHHOTO Dsila BBICKA3bIBAIOTCS HAMHOTO OCTOPOXKHee. Pasjoxe-
HHe (1)—(3) cunTalOT aCHMNTOTHYECKHM M HM ONHCHIBAIOT IIOTEH-
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[Ha] JHIIb B TOYKAX, HAXOJSIIHMXCA AOCTATOYHO AaJeKO OT TeJla T,
(03120IIETO 3TOT IOTEHIHAJ.

B Teopum rapMoHmueckux Gynkumit [10] nist mPOH3BOJILHBIX
japMOHHYECKHX (DYHKIHMH, paccMaTpPHBaeMBIX aub0 BHYTPH cephl,
160 MeXIy ABYMsl KOHLUEHTpHYeCKHMH chepamu (B YaCTHOM Cay-
yae BHEe cpephl), CAeJaH HHOH BBIBOJ PSIZIOB 1O CTEMEHSM MepeMeH-
{0l r ¢ KO3(HIHEeHTaMH, 3aBHCSIIUMH OT YIJIOBBIX KOOpAHHAT.
90T BBHIBOJL OCHOBAH Ha MCIOJb30BaHMHM CBOMCTB TapMOHHYECKHX
gymkuuii, BolpaxaeMbix ¢opmynamu Ilyaccona u I'puna. Ilpuuem
B EHTEpECYIOIeM Hac cjydJae rapMOHHYeCKHX ¢yHKUHA BHe cde-
pii ¢ psig (1), COOTBETCTBYIOIIHH pasjgaraeModl (QyHKIHH, TPAKTYIOT
KaK cTeeHHOH (OTHOCHTENBHO r), KOTOPHIM 2APMOHU4ECKAA Pynk-
yun V npedcrasanercs 8 OKpeCTHOCTU OecKoHe4HO YyO0aneHHOoLl TOU-
fu* DTOT S PABHOMEDPHO CXOLHTCS B JIIOOOH 4aCTHYHOMH M0J00-
JacTH, 1eJMKOM CO CBOefl rpaHuuell NpHHaLJIexamed 06JacTH,
BHeIIHEH OTHOCHUTEJbHO cdephl o.

31ech ke MH GylleM HCKAaTh TaKOE Pa3JioXKeHHe IapMOHHYECKOH
gyakman V' (a, 3HAUAT, ¥ TPABHTALHOHHOTO NOTEHIHAJa) BHE coe-
pH o pammyca R, KOoTOpoe Hauryiuium obpasom (B CMBICIE MET-
DHKH TPOCTPAHCTB (YHKIHHA C HHTETPHPYEMBIM KBaJpaToMm) npeo-
(TagAfeT 3TY QYHKYUIO 60 BCeM NPOCTPAHCTEE, BHEULHeM OTHOCU-
TeAbHO Cghepol G.

§ 2. [lycte H — MHOXKeCTBO BceX (YHKIHH, rapMOHHYECKHX B
peorpannuerHoi obaactu T (T — Best yacTb NPOCTPAHCTBA, BHEI-
Her0 OTHOCHTEJIBHO cpephl ¢ paauycoM R), a snauut [8], u pery-

a9pubix Ha Geckoneunoct [3]: limrV<<A u lim rza— =B, 7nre A
r

I
i B — TocTOSIHHBIEe, T. €. V CTPEeMHTCSl K HYJIO He MeLJIeHHee, YeM
|/r, a nepBBle yacTHBIE NPOH3BOAHBIE V — He MelseHHee, YeM 1/r2.
ToukH IOBEPXHOCTH ¢ NMpHYHcAseM K obaactu T.

Paccmorpum B o6aactu T cucTeMy IIApOBBIX (QYHKIMi

1 cos , .

{0} = — PX(8) kM EH, (n,k=0,1,2...; k<n). (4)
rotl sin

HenocpeicTBeHHEIMH BbLIYHCJEHHSIMH JIETKO YCTaHOBHUTb, UTO (DVHK-

M 3TOH cHCTeMbl 06pasyioT B 7 OpPTOrOHaJbHYIO CHCTEMY (DYHK-

i mpu Jo6oM Bece

p=r—@, x> 2, (5)

[lapa/e bHO C 3THM 3JIEMEHTAPHO ONpeseJisieM H HOPMBI (DYHK-
mi cucremsl (4), T. e.

[ 2  (n+k)
llwgel®) _ 1 l@nt1) (i)t
o) = BT i )
| SR

* Takoe mcroakopanue paaa (1) moassossier, Halith 1Mo Teopeme Komu—Ana-
Mapa ero paKTHYECKHI PAaJHyC CXOAHMOCTH, €CJIH BOCHOIb30BATLCS Il KOHKPETHOH
[MaHeTH OUEHKaMH Kos(dwuiuentamu |Yn| sToro psia B 3aBHCHMOCTH OT .

[ ap.].
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Hanee B obnactu T cucrema (4) saBasercss NOJHOH ¥ OTHOCH-
TeJbHO MHOXKecTBa (Gyuxkuui H. 3To ciaenyeT U3 ONMpemeseHs TOJ-
HOTHI CHCTeMb! (DYHKIHH H W3 BO3MOXKHOCTH TPEACTaBJEHHsT BCSIKOI
bynkuun VeH pamgom (1), (2), B pesyabrate uwero B H cymie-
cTByeT ToJMbKO ofHa (QyHKnHus (V=0), KoTopasi opTOroHaJbHa KO
BceM (YHKUHSAM cHcTeMbl (4). ¥ Besikoil ke wHOH (yHKmun V=£0,
npexacrasumoi psagom (1), (2), umeercss xorss OBl OfuH KO3 H-
uueHT Cpnp (MM Spr), OTIHYHBIE OT HYJS, ¢ YUETOM KOTOPOTO

sp\/m,,,‘.dr =C|w,|?*+ 0, C = const + 0,
T

4TO JOCTATOUHO AJs NMOJHOTH B I ciicremMbl (4).

Ha ocHoBanuH yKa3aHHBIX CBOHCTB (OPTOTOHAJLHOCTH M IIOJIHO-
THI) cHcTeMbi (GyHKUHI (4) ¢ Becom (5) JI06YI0 TapMOHHYECKYIO
¢pynkumo V B ob6mactn T MOXKHO €IHHCTBEHHBHIM 0GPa30OM ammpoK-
CHMIIDOBATh OOOOIIEHHBIM NMOJHHOMOM Vi 1O (QyHKIHSAM 3TOH CH-

CTEMEL
N 1 n
Vy = ,,Zo g ,.Z'O(Ank cos kh + B, sin k) Pk (9), (7)
TOJ yCJIOBHEM g
s S r2—1+ (V — V)2 dz = min. (8)
T

[Ipu 5T0M JI0BOJILHO NPOCTO BBIYHCIASIOTCS KO3(dunnentor ®@ypne
¢ynkunn VeH no cucreme (4), KOTOpble HMEIOT BH[:

A,,k} _2n+1 (n— k)
B, o (n+ k)

1 CcoSs kA
V—P: (% dr;
A & A "( ) sin &A &

(20 4 1+ ) Ront1on ¢ |

9
2n 41 . S
Am): T—(Qll+l+x)Rn+l+xX I

T

+34x

S

><S v—L_p d)ds; B, —0.
rrl
T

Taxum obpasom, 0GoGuieHHB noanHOM (7) ¢ Ko3dduiuuerTa- |
M (9) npaer Haumaydlllee KBaJpaTHuYecKoe NPUOJMKeHHEe JI060M

* BoificHATL MOAHOTY cHCTeMBI (DYHKOMA (4) NPHXOAUTCS MOTOMY, 4YTO 3/ech
MLl pacCMaTpPHBAeM He BCE€ TPOCTPAHCTBO L27 , 4 JHMb €ro 4acTh, T. €. MOMMPO-
CTPalCTBO HcL%.
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mpMonnueckoil GyHKuuN V B HeorpaHHYeHHOH obsacTH T. Beanen-
(TBle M3BECTHBIX CBOHCTB 060OIIEHHBIX psifioB Pypbe MO MOJHBIM
0pTOTOHANBLHLIM CHCTEMaM KBajpaTiuecKasi NOTpPeurHocTb NpHO.Im-
KeHnsi ey npu J06oM ¢uKcHpoBaHHOM N HMeeT HaHMeHbllee 3Ha-
yepie TMEHHO NDH HaHIEHHBIX 3HAUeHHAX Ko3pduuuentoB Anxn
i By B cayuae ysesmuennss N oma se Bospactaer. Ilpu N—-oco
pabl, Hafiienusie JUIst Vi, B CpelHEM CXOAATCS K (QYHKIHH V.

OrMeTHM Terepb NPHHIUIHAIBHOE PasiHude MexAay psidom (1),
(9), ¢ onHOl CTOPOHBI, H TOCTPOEHHBIM NpH N—-oo psgom (7),
(9) — ¢ apyroii. O6a 3TH psifia ONHCHIBAIOT OJHY H Ty K€ rapMOHH-
weckyio pynrkuuio V B oomacti 7. Onuako nepBblif H3 HEX — 3TO CTe-
IeRHON Psijl, TIPEACTABISIOMNH 20KAAbHOE Pas3/loKeHue (PYHKIIH 14
B OKDECTHOCTH O€CKOHEYHO yIaJeHHONl TOUKH, H €ro Ko3(guilien-
1 MOryT OBITH NpejAcTaBJeHbl (opMysaMu THOA (3), BTOpOH XKe
§A1 ANNPOKCHMHPYET 3Ty (GYHKIHIO 2200a4bHO BO BCeil HeOTpaHH-
yepoli 06sacTH 1, YTO NOAYEPKHBAETCS BLIPAXKEHHSMH €ero Ko3ag-
himmerToB (9).

OnHako, KakK Jerko nokasaTbh, 00a 3TH ps/la TOXKJECTBEHHDI.
JleiicTiTeNIBHO, pacemaTpuBasi npu N—-co psin (7), ONHCBIBAIOLIMI
gyakummo VEH, OTMETHM, YTO OTHOCHTENBHO 7 — 5TO CTENeHHOM
pAL, MEIOLIHi LEHTPOM DPasJoXKeHHs: OECKOHEUHO YIaJeHHYI TOU-
ky. A mockonbKy 3Ta JKe (YHKUHs MpeAcTaBleHa emle H PsaoMm
(1), 70 Ha ocHOBaHMH CBOfiCTBA €IMHCTBEHHOCTH Pas3JOXKeHHs (QYHK-
wm B crenennoit psix [12] psiast (7) m (1) — Kak psiibl OTHOCH-
TIBHO 7 — TOXK/eCTBeHHBI.

OnHako HAC HMHTepPecyeT BOIPOC TOMKIECTBEHHOCTH O6cCyxKaae-
MHX PAZIOB TIO CTAHAAPTHBIM IIapoBbiM (yrknusim (4). Takas ToXK-
JeCTBEHHOCTb Cpasy CJAeAYyeT H3 PacCMOTPEHHsl 3THX PAAOB NpPH
r=const, korra of6a OHH OKa3BIBAIOTCA pPSALAMH TO 30HAJbHBIM
Il TeccepanbHbIM cepHUECKHM (YHKIHSM, Pas3joXKeHHe M0 KOTO-
PHM, KaK H3BECTHO, €HHCTBEHHO.

Takum 06pa3oM, NoJyueHHBIH HaMu psia (7), Aalomuil riao6as-
#e npeacraBienne Ve&H, mnoaHoctsio ToXkaectsen psay (1),
(2), npecTaBAAONIeMY JIOKAJAbHOE pasjoxenne Qynkuun V B OK-
pecriocTH r=oo. CoBmajeHue ABYX Ps/0B, Pe3KO OTIHYHBIX IO
3aMBICIAM HX TIOCTPOEHHs], SIBJASIeTCS CJeJCTBHEM TOro, 4TO KaxK-
J0e 13 5THX Pa3JIOKEHHI BLIMOJHEHO MO OJAHOH U TOM Ke CHCTeMe
gynkinii (4), kotopasi B T sIBJIsSieTCS OPTOTOHAJIBHOM 1 He TpebyeT
0PTOTOHANH3ALNH IPH PEeLIeHHH 3a7ayd O KBaJApaTHYeCKOI anipoK-
avamn VeH.

CienoBaTesiblo, KJaaccrmyeckoe mpeacrasienne (1), (2) mpowus-
BONbHOI TapMOHHUecKOH (yHKIHHM * BHe cepbl pSAOM IO IIapo-
BIM GYHKIHAM (4) [omyckaeT HCTOJKOBaHHE KaK pasJoXkKeHHe
s10if YHKIHH B HeorpaHuueHHO# o6aactH T B 060OCIIEHHBIH DS
®ypse no moJHOl B MHOXKecTBe F{ OPTOroHaJbHOH cucreMe (YHK-
wit (4) ¢ Becom (5). 3akanumBasi obcyxjaenue psiga (7) mnpH

* Pasnoxenue (1), (2) ObIO omHCAaHO Bbllle TNPHMEHHTENIBHO K TpaBHTA-
UHORHOMY TIOTeHUHasy, Ho B T aHAJOTHYHBIMH PsZaMH TPEACTABJSIOTCH H HPO-
¥3BO/IbHBIE TaPMOHHYECKHE (YHKIHH.
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N—-co, ckaxeM, 4TO OH He TOJBKO CXOIHTCS B CPeAHEM K (VK

nuu V B HeorpaHHYeHHOH o6aacTH T, HO H CXOLHTCS K Hel paBHOSE BE
MEepHO B J1I000H 4YaCTHYHOH MOMO6GJACTH HEJHKOM cO cBoeil rpafe Il
HHIeH, npuHaniexamei 7. Bé
3ameTnM, HaKOHel, YTO MNPH pelIeHHH 3afaud O Hauayumedp G
KBa/IpaTHYECKOM IPEJCTABJIEHHH NPOH3BOJIBLHOH TapMOHHUECKOiS If
¢ynkuun V B obaactu T nomuHoMom Vi Bbille ObLI NOJyYeH Hef uZ
OJIMH TOJIHHOM, a UeJass HMX CepHusi: KaxIbli MHOTOYJEH H3 37T0f
CEepHH COOTBETCTBYET KOHKDETHOMY Bhi6opy mapamerpa »x=0, xof !
AsileMy B Beipaxenue (5) Beca cucteMbl GyHKuHH (4). Onnaxol 6F
BCJIe/ICTBHE OTMEYEHHOH BbIllle TOXKAeCTBeHHOCTH psinoB (7) u (1)f H
(2) uncnennble 3Havenus: (9) xkoadduiuentoB Any u By He 3asif  of
CAT OT KOHKPETHOro BeIOOpa mapamerpa x. JJIsi NPOCTOTBI MOXKHOL IIC
nojaratb x=0. BE

§ 3. BosspaTumcs Tenmepb K pacCMOTPEHHIO I'PaBHTAIEOHHOTO 10 |
Tennuana V niaversl. ITycts ona umeer cdepuuecxyio dopmy. C ogt Pé
HOH CTOPOHHI, ee MoTeHuHan * npexacrasiasiercs psgom (1), (2), (3)

o ' CM
¢ apyroii — psitom (7) npu N—oco ¢ koapdpuunentamu (9). Yuw HE
TBIBAsl JOKAa3aHHYI0 TOXKIECTBEHHOCTb BTHX pSNAOB H cpaBHuBaxT 0
UX, 3amedaeM, yto (9) — pasMepHBIE CTOKCOBHI NOCTOSTHHEIE
C A cJ
nk .;Man{ nk (10F ar
S B
nk nks ue

Takum 06pa3oM, CTOKCOBH NOCTOSSHHBIE Cpp H Spp NJIaHETH 0,

CTPOro cepHYeckoii (POpMBI MOryT GHITH NPEACTABJEHBl B cJeiyl-. BC
meM BHJe: K¢

C.r % (2n+1) (n—4k)!
Snk}

: i ro
B e ) X i

”

- S V-1 pewy { S b |
3 rn+3+x n

]

sin A HE

Rr+14x (1) e

2n 41
- 5}
fm

P
0 41t

2n 414 %)

1
Xj Ve Pa (1) ds Sp=0. - ne
T

OTH BBIPAXKEHUS TAPMOHHK TPABHTALHOHHOTO TOTEHIHAJa NPH ero
NPe/ACTaBJeHHH PAAOM IO IIAPOBBIM (BYHKIHSIM, MOKaayi, He me @)
Hee eCTEeCTBEHHbI, YeM BbIpakeHHsi (3), u6o dopmymamu (11) na- U
TJSIAHO PacKpbIBAETCsS HX CMBICA KaK OOOGHIEHHBIX KO3()(HIHeH- T?
T0B @ypre. Kospduunentst Cpp u Spp (08 A ¥ Bny) Bepakens 1

BE
* YKasaHHble OrpaHMuEHHss HAa (OPMY IIaHeTs (ee COHEPHIHOCTB) OTHIOND

He yMmansiorT 3Hauenus psama (1), (2), (3). On, Kak yKa3aHO Bbiille, ONHCHIBALT [4
IpH r>Raanc H NOTEHIHAN TeJa NPOH3BOJBLHON (OPMBL CNM
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jIech HHTErpaJaMH 10 BCeMy BHEIIHEMY IPOCTPAHCTBY OT INPOH3-
Wlennii WapoBBIX (YHKIMH, Beca M H3yyaeMoro norennuana V.
[locreiHee OTUETIHBO OOBSICHSIET, HAIPHMEpP, 3aMeUeHHYi0 Ha OCHO-
JaiiH SKCIEPHMEHTAJbHBIX JaHHBIX HeOOXOAHMOCTL OlpeJeseHHs
(s #f Szr IO PABHOMEDHO pacnpefeseHHEIM Habmonenusim 3a MC3
i pasHOOODA3HEIX MX OpPOHTaX, OXBATHIBAIOILHX HAHOOJBIIYIO
%CTh IPOCTPAHCTBA, BHELIHETO OTHOCHTEJNbHO 3eMJIH.

Onnako Qopmyasl (11) umau (9) — aumb HHaAs GopMa 3alUCH
fopuya (3): kak B cayuae (3) kKoapoduunentsl Cpp H Spp MOTYT
flib BHpaXKEeHBl MHTErpajaMH IO MOBEPXHOCTH IaHeThl [1], Tak
i 8 ciyuae (11) mam (9) durypupyiomue B HHX HHTErpajbl IO
g6racti T Moryt OBITH B NpPHHIHIE NpeoOpa3soBaHbl B HHTErpaJibl
10 NOBEDXHOCTH ILJIAHETHI 3a CYET H3BECTHOrO TPEeICTaBJIEHHS
PHEIHETO NOTEHI[HaJjia MOTeHIaJaMi ABOHHOTO H IPOCTOrO CJIOEB,

JACIONIOKEHHBIX HA G H HMEIOIHX MIoTHOCTH V|0 1 L . Ho, He-
g

aotpst Ha 3TO, BhIpaxkeHusi (11) m (9) moryT okasartbesi moJes-

HEMI, I HX HCIIOJIb30BaHHE MOXKET IPHBECTH K HHTeDECHHIM H Bax-

fHM CJeICTBHSIM, OJHO M3 KOTOPHIX PACCMOTDHM HHXKe.

MsyueHne MOTeHIHMaJa NJaHeT Hec(epHUeCKOH (OpPMBI HAMHOTO
cloXHee H TpeOYET PelleHHsl 3alad O HaHJyylled KBaJpaTHUYECKOW
AMPOKCHMAIMH TPAaBHTAlHOHHOrO NOTEHIHaJa BO BCeH HeOrpaHH-
ool 061acTH T, BHEITHEH OTHOCHTEJbHO INOBEPXHOCTH IJIAHETH 0.
Ommako IJsi 3TOrO HaJ0, BO-NEPBBIX, 3HATh (HOPMY IJIaHETHl G H,
B0-BTOPHIX, YAAYHO TMOJA0OpPATh HCXOAHYIO CHCTEMY GYHKIHH, IO
KOTODEIM CJIELYET CTPOHTb HCKOMOE pasJjloXKeHHeE.

He B1aBasicb B 0OCy2KJIEHHE 3THX NpPOOJeM, OTMETHM, UTO CTPO-
¢ HX pelmeHHe TpeOyeT HCIOJb30BaHHS MeTOla MOCJeLO0BaTeNb-
gx npuGaHKeHnil. B mepBoM npuOavKeHHH (GOPMY IJIAHETHI Clie-
nyer, GesycsoBHO, cunTath chepHyeckoil. JKeaas coxpanuTe npH-
HITOe PA3AOXCeHe BHEIIHEro IOTEHIIHANa N0 wWaposoim QYHKYUIM,
peo6xoauMo (B cayyae Hec)epHUHOCTH TNJIAHETH) B 3TOM TMpPHOJIH-
KeHnd Tak BbIOpaTh paaumyc cdephl R, BHe KOTOPO# HINETCS pas-
JOKeHne mnoTeHIHMasaa V, utoObl 8 cpedwem wuHTerpajamu mno T
00 0XBaueHO BCe BHeIIHee OTHOCHTEJIbHO G NPOCTPAHCTBO, B KO-
10pOM 3TOT MOTEHIHAJ ToJaraeM 3afaHHbiM. [Ipu Takom BbiOOpe
R npuxonuTest oTkasaThbesl OT Rpuaus, T. €. OT cepbl, OXBATHIBAIOLIEH
Rce Macchl TJIAHETHI, H BBITOJHee I0Jb30BaThcs c(epoi, paauyc
KOTOPOil paBeH CPefHeMY pajauycy IIaHeThl Rcp.

TakumM 06pa3oM, MBI BHOBb BO3BPATHJHCh K BOIPOCY, MOJHHMAB-
memycss B 1963 r.Ha 21 cummosuyme MAC, nocBsileHHOMY CHCTEME
(hyHIaMeHTAJbHBIX TOCTOSIHHBIX acTpoHOMHH. Torjaa OBLIO pelleHo
ucnosb3oBath B dopmyaax (1), (2) maa 3emsd ee cpeiHHH 3KBa-
T0pHANbHBI pagUyC @ JHIIb Ha TOM OCHOBAaHHH, UTO TaK IOCTY-
naioT GOJBIIMHCTBO HccJenoBaTesel-reopeTHkoB [4]. Omnako, Hc-
Xoif W3 TPHHIMIA HAWJIYYlOlero KBaJApaTHYECKOTO IPHOJHKEeHHs
BHEIIHETO TOTeHIHaJa (a He H3 «3CTETHUECKHX» co00paKeHHH
[4]), B ero pasmoxenun (1), (2) mo mapoBEIM (QYHKUHSIM HMeeT
cMbic 6paTh BMecto R=a cpenuuit paauyc 3eMau Rcp. Popmaib-
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HO obsacTe cxoaMMOCTH psaga (1) mpw 9TOM HECKOJBKO pacUIHpS:
ercsl 3a cyeT N0OaBJeHHS K 00J1acTH 7>>Rpuans uacTreidl o6Jacti,
CTPaHMueHHOH cpepaMu paguycoB Rep H Rpans, B KOTOPBIX HET Mace
tBepaoii 3eman. Bompoc o cxomumoctn psina (1) B Guamzaiimei
OKDECTHOCTH TIJIaHeThl 6e2yCJOBHO OCTAeTCs OTKPBITHIM: €0 paspe-
LIeHHe CBSI3aHO C MOCJEAYIOIHMH MPHOMHKEHHSIMH.

Takas 3ameHa a Ha R.p BBI30BET IepPeCUYET CTOKCOBBIX MOCTOSH-
HBIX IJIaHEeTHl. JIerko NmoxkasaTb, UTO MPH 3TOM B CTOKCOBHI IIOCTOSH:
uble 3eMad Cpp H Sy Hafo BBECTH MONPABKH:

AR ~ AR S
AC'” __.n.(” U AS” -n - nks 12
A 2 5 y’ ( )

HJjam, c lIOCTaTOT-IHOI:'I CTelleHbI0 TOYHOCTH,
ACne=1,12-10-3.1n-C,, u AS,, = 1,12-10-%-2-S,,.  (13)

[Tpn Manbix 3HaYeHHAX 7 TaKHe HONPABKH HA TPH IOPSAKA MeHbIIe
camux rapMOHHK Cpp U Spr, T. ., KpoMe ACy, OHH HeBeJHKH. B co-
OTBETCTBHH ¢ (yHAaMeHTaJbHbIMH TOCTOSIHHEIMH MAC (1964)
nmeeM ACy=-—2,435-10-5, 3HauHT, BMECTO NPHHATOrO [p=
=0,0010827 mnosyuaeMm ero usMeHeHHoe 3HadeHHe [y'=0,001085],
4TO NPUBOAHT K IIOIpaBKe B cxkathue 3eMau 8,=31-10-7, 3a cuer
uero oHo okasbiBaercs paBHbIM 0,0033560=1/297,97 BMecTo mpi-
ustoro 0,0033529=1/298,25.

PaccmatpuraeMasi HaMH TPaKTOBKA IIPENCTABJCHHSI BHELIHEIO
rPABHTAIlMOHHOTO NOTEHIHAJa (IJIaHeTHl T03BOJISET MOJYYHUTH 0606-F 4V
LIEHHYIO OLIeHKY Ha00pOB CTOKCOBBIX TOCTOSIHHBIX, BBIBOAHMBIX TI0
pesyJbTaTaM Has3eMHBIX MJH CHYTHHKOBBIX HabJmoaenuii. JledcTsi-
TEeJIbHO, BBIHCHIBast g psana (7) nmpu N—-co paBencrBo Ilapcesa-
Jsi 1 3aMeHsAsi B HeM 1o ¢opmynaam (10) koadduumentsl Anr, Buf
Ha Cpp, Snr, a 3aTeM NOCJEJHHE — Ha IOJHOCTHIO HOPMaJH30BaH-

uble 3HaueHH Cpp B Spp, MOMyUaem
s 2 14+x 2 Tt
E Sn =R HVH) : (14) cH|
“2n—+4-14% 4w (fM)?

00)
$u

1101

n
rae 6% = Z (C2, + S2,) — Tak nHaseIBaeMasi MOPSKOBast AUCIeE:
k=0 "2
CUSI CTOKCOBBHIX IIOCTOSIHHBIX; IIVH=(S‘r—(2+“>V2dt_) — HOpMa Io-

TEHIHaJa.

Cnucok amrepatypei: 1. Bposap B. B. [u np.]. Teopusi duryper 3eman, M,
Teonesusnar, 1961. 2. Bypwa M. H. Ocuosunl Kocmuueckoit reomesus, 4. 2. Ilep.
¢ yemck. M., «Henpa», 1975. 3. Hdeaocon H. H. Teopusi moreHunasa U ee mpi-
Joskeniia K reopusuke. M.—JI., T'ocrexreopusnar, 1932. 4. Kaysa B. M. Ofaop
reo/ie3uyeckux napavierpos. — B ¢6.: ®PynmameHTasblble NMOCTOSIHHLIE ACTPOHO-
mud.  Marepuansr CHMIO3MyMa 10 aCTPDOHOMHMYECKHM mNOCTOstHHbIM  (Tlapui,
1963). M., «Mup», 1967. 5. Kownaxos H. C. [u np.]. OcuoBHble HH(HepeHinas-
Hble ypaBHEHHsT MareMaTHdeckoi uauku. M., Dusmarrus, 1962. 6. Jlany| re0:
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w A M. Co6p. cou,, 1. 3. M., Usn-so AH CCCP, 1959. 7. Cmuprnos B. H.
fipe Buiciweii mMaremathky, T. 3, 4. 2, M.—JI, Tocrexreopuszar, 1951. 8. Cpe-
werui J. H. Teopusi HeiotonoBckoro motenuuana. M.—JI., Tocrexuspar, 1946.
i (rangapTass 3emaisi, reojie3mueckme mapamerpbl 3emau na 1966 r.' ITep. c
s M., «<Mup», 1969. 10. Tuman A. D., Tpogumos B. H. Bpenenne B TEOPHIO
bpommuecknx  Gynxumit. M., «Hayka», 1968. 11. Tuxonos A. H., Camap-
ij 4. A. YpaBmeuus matematnueckoil usukn. M. Tocrexrteopusmat, 1953.
dyxrenzoavy I'. M. Kypc nupdepeHnHalbHOr0 W HHTErPaJbHOTO HCYHCIIE-
g, 1. 2. M—J1., Tocrexteopuanar, 1951.

Pafora nocryauaa 5 maprta 1977 roma. Pe-
KoMeHIOBaHa Kadeapol TeOPDHH maTeMaTude-

CKoOil 06pafoTKH TeoneHYecKHX H3MepeHiil
JILBOBCKOTO TOJIHTEXHHYECKOTO0 HHCTHTYTA.

YIOK 528.21/22

H. &. MOHHH, n-p TexH. HayK
JIbBOBCKHUIT TIOMHTEXHHYECKHH HHCTHTYT

HCCIENOBAHUE ®OPMYJI, ONPENEJAIOLUX
BEPTUKAJIbBHBIE MPOU3BOAHBLIE 3EMHOIO
YCKOPEHHUHA

QopMyJIEl, TIO3BOJISIIOIHE ONpeessATh TNPOH3BOJAHbIE 3€MHOIr0
j0peHsi Ha TeOHJe MO M3BECTHBIM aHOMajusm [1], umeior cie-
IOWHA BHL:

dAg a
a’a—°=2€—2aAg—4S(Ag’—Ag)Sl(q»)dc; (1)
74 T

2
# T et batg 2 | (08 —a0)S. (W ds
0z? 4
e Ay — aHOMAJIIIsi 3eMHOTO YCKOPEHHUsi; 2 — PaJHyc-BeKTOp (PHK-
(i0BAHHOH TOYKHM reoujaa (Hayajo KOOPJAHHAT NMPHHATO B LEHTpe
gfitero 3eMHOTO 3JIJUICOHJA); | — YILJIOBOE PAaCCTOSIHHE MEXKIY
{IKCHPOBAHHONH H TEKYIeH TOYKAMH MOBEPXHOCTH; dG — 3JIeMeHT
T08PXHOCTH c(hepbl eMHHYHOTO pajauyca,

Sl(‘?) — i(2ﬂ+ 1)(ﬂ—|—2) P,,(COS q)): o ;.?_3;

$,(0) = Y (21 + 1)(n + 2)(n +3) P, (cos ) = — 174 :

l
Ag=g—1, c=W,—-U,, r=2sin-‘;.

3nec Wy, ¢ — TrpaBHTAUMOHHBIH TOTEHIHAJ H YCKODEHHe Ha
iwnne; Uy, y — HOpMaJsbHble 3HaueHHs I'PAaBHTALHOHHOIO IOTEH-
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