H. H. I'opases.

Bexosbie Bo3myuienus Llepepni
OT BOCbMHM BJIMAITEJBHBIX IJIAHET.

Tlocsauwaemea THH.

Hacrosimas Mos cTaThs AOMKHA PAacCMaTPHBATBCH, KaK KPaTKOe HpeABapH-
TeALHOE COOOIUIEHHe O Pe3yAbTATaX NPOAENAHHOA MHOI0 pPaloTH MO BOuUpoCy
0 BHYHCACHHHM BekOBHX poamymenu#i llepeph; paGoTa 3Ta 8BAAETCH 3BEHOM
6oabwoit pa6otw npod. M. <$. Cy660THHA NO CO3LAHMIO TEOPHH JABHXKEHHA
Liepepw; no coraacoBauio ¢ M. @, Cy660TuBEIM 51 H B3/l HA ce0s 3TO 3BEHO
Teopuu Llepepm.

Co3anke BO3MOXHO COBEpPIUEHHOH TEODHHM JBHXEHHS MalbX NJIAHET-—3alia-
43 AKTYaAbHAs Ha JNAHHOM I3Tane pa3BHUTHA aCTPOMETPHY; 3TO AAET BO3MOMK-
HOCTb TOUHEE Y3HaBATh HMOJOXEeHHe Takod QyHAaMenTanbHOif TOUKM Heba, KaK
Touka OBHa (BeceHHEro paBHOAEHCTBHA), He npuberas K CPABHHTEIbHO Malo
TOYHEIM Ha6/I0ACHHAM COAHUA, 3 NOAMEHHB COJHIE YIEHOM XE€ COJHEYHOH
CHCTeMbl—MaJNoi nJaHeTo#t, HaGMIOAEHHA KOTOPOH, KAK CBeTAWEACHd TOYKH,
6osee TOYRHI,

Bonpoc 0 HaXOXIeHHH BEKOBHIX BO3MYIIEHHR N/aHET HMEET, KaK H BCAKHA
WaydHEIi BONPOC, CBOIO HCTOPHIO, OCHOBONOJOXHHKOM 3TOr0 Aeaa fiBAfeTCH
peaukuit Tayce, B 1818 rojay ony6auxoBaBUIHA 3HAMEHUTHH ME€Myap noj 3a-
rrasueM: ,Haxoxnenne npuTsKeHHs, XOTOpOe Ha HEKOTOPYIO TOYKY C JaHHHM
e¢ NOoJIOXKEHHeM OKa3hBaeT NJaHeTa, ecaH ee Macca Ooina OB cnJjowb pacnpe-
AeseHa no Bced ee opOHTE MO 3aKOHY NPAMOH NMPONOPLUHOHANLHOCTH € BpeMme-
HEM, KOTOpOE IJiaHeTa ynorpebaseT HAa NPOXOXKAEHHE KaKOro An60o 6e3KOHeuHo-
MaJjoro ydyacTka opOuTH® (nepudpasuposka JaTHECKOrO Ha3BaHMS 3TOrO Me-
Myapa).

Jeao B Tom, uTO BOo3mMymalowas (YHKUHE, KaK H3BECTHO U3 HEOECHOH Me-
XaHHKH, COCTOMT M3 IBYX uacTeii: 1) cuaoBoH PYHKUHH OT HEMOCPEACTBEHHOrO
NPHTSKEHUA BAMATENbHON nAaHeTod; 2) nepefaToYHUH, €CAM MOXKHO TaK BH-
pasHTbCR, cHAOBOH (YHKUMH OT BAHAHHA BO3MYUIAlOMEN MJAHETH HA CONHOE;.
3Ta BTOpas 4acThb BO3mymawmel (QyHKUHMH, KAK H3BECTHO, HE [3€T BEKOBBIX
BO3MYIIEHHAH, a TOJAbKO NEPHOAHYECKHE, TAaK YTO BONPOC CBOJUTCA K YUETy
BAHSHHA JUb 1-A yacTu.

B takom cayuyae uaes laycca CTaHOBHTCA NOHATHO#H;, €CHH OrPaHHYHTBHCH
TONBKO BEKOBBIMH BO3MYIUIEHHAMH NEPBOrO NOPAAKA, T. € NPH UX BHYUCACHAH
He YUHTHBATb BO3MYIIeHHH, KOTODHE NpeTeprneBaeT CaM BO3MYTHTeNb (CYUMTATH
OpOMTY ero NMOCTOSIHHOMA), TO MOXHO CKa3aTb CAelYIee: JAHHOMY MO0JOXEHHIO
BO3MylaemMoil naaHeTsl Ha e€e OpGHTE, NPH €e M0CAeNOBATEAbHHX 060pOTaX
OKON0 coaHua, 6yAeT COOTBETCTBOBATH B CJAy4Yae HECOH3MEPHMOCTH NMEPHONOB
o6opoTa BO3MylialOmEed W BO3Mymlaemoil mnJanHeTH (a TAKOA CAyvYa# H HMeeT
BCErAa MECTO B Hameid COJIHEeYHOH CHcTeme) OeCYHCNEHHOE CNJOIHOE€ MHO-
KECTBO NOJOKEHHH BO3MYTHTE/S, IPH UeM IyCTOTa 3THX TOJIOXKEHHR HA OpOHTE
6ydeT He OAMHAKOBA: Tle€ BO3MYTHUTEJb ABHraetcs CHICTpee, B TOH 001aCTH Ta-
KHX NOJ0XEHni Oy1eT MeHblle, 8 TA€ MeLJeHHee—TaM 6oablle; TOYHoe 0GOCHO-
Bagne atoro cM. Tisserand. Traité de mécanique céleste, T. 1, cTp. 434—436.

He BaaBasicb, 3a HefOCTaTKOM MECTa, B NOAPOOHOE H3/0XKEHHE PEIICHHR
3aA34H O NPHTAKEHNH YKA3aHHOTO GE3KOHEYHO-TOHKOTO HEONHOPOAHOTO 3/HI-



THYECKOro KOJblla Ha BHEIHIO TOUKY, MpexkpacHo uanoxesHoro Halphen’ow
B ero Traité des fonctions élliptiques (T. II, cTp. 310—328), a yxaxy TOABKO:
rJaBHHE 3Talel 3TOr0 pEIHIeHHs M OCTaHOB/AICHE HA OWHXOKAX, AONYIIEHHHIX
Halphen’om B ero kpaiine oCTPOyMHOM aHaaH3e.

Halphen paccmarpuBaeT xouyc 2-r0 NOpsiiKa, BEPIIHHOH KOTOPOTrO CAYXKHT
BO3MYINa€Mas MJ3aHETa, 4 HaNPaBJAOWEH KPHBOH—OpPOHTA BO3MYIIAIOMIErO Te-
na. B3fs 3a Hayan0 KOOPAHMHAT BO3MYIAEMYI0 IJAHETY H ODHEHTHPYSA NPAMO-
YroAbRHE JEeKapTOBH KOOpPAHMHATHHE OCH Kak yroago, Halphen y6exnaercs,
4YTO NPO3KUHH MO OCAM KOODAHHAT CUALI NPUTANKEHHA 3VIHNTHYECKOrO KOJbIA
OpOMTH BO3MYyTHTENs (C BbllleyKasaHHHIM 3aKOHOM pacnpejeseHHs IJIOTHOCTH
B HEM) Ha HAYaJO KOODAHHAT OYAYT YACTHEIMH MPOUBBOLHBIMH MO Xo, VYo Zo OT
MHOTOYeHa 3

(p:—;l"{Pxxg_{“nyz'j;“Rzzﬁ”{"QQxxoyo"rr‘gf?yyozo+2P220x0 ;,

3aech £ — paccTodHHe BO3MYIMAeMOro Teaa A0 MJOCKOCTH OPOMTH BAMATEABHOM:
naaseTsl, a Py Qy.... P; cyTh uKcna, 3aBUCABIME TOJbKO OT (POPMH KOHYyCa.

-~ B gacTHOM caydae, €CAH OCH KOOPAMHAT —NO [IJaBHHEIM OCAM KOHYCa, TO
Q:=0; Ry=0; P,=0 u maorowied @ HMeeT ,KAHOHHYECKHH" BHI; ITOT Ka--
HOHAUECKHA BHA H fBAfeTCA OTnpaBHOi Toukoii Halphen’a: on Geper ypasme-

X2 2 22 -
HHE KOHyCa B BHAE —— |- —3;— ~+- = 0 (p ¥ g— oTpHUATENBHH, £— NONRO-

JHTEAbHO), BHIpaXaeT TeKyMUE KOOPAHHATH X; y; 2 depe3 2 BCHOMOrareib-
HHIX nmapameTtpa S U p HopMyaamu: '

p(s—p) g(s—4) A Clrnls B
®—q) (p— @—N@—p) = —a "

COCTaBJfieT AAs 3TOro ciayuas kosdpduuuentn Py Qy; R, u ybexjaercs, 4ro-

X2= — nﬂﬁz— SHESES
APe= o (rq) (s—p) d5; A Q= (p—1) (s—q) ds; dR.= = (g—p) (s—r) d,
98 S 98 28 ’

npu ueM

. VPAr e i
= =pa=rie—p  S=VAG—p—a)—n.

Tenepb, ecan sBecTd 3aaunTHYECKylo Qyskuxio Bedepuwrtpacca p(u) noz.
YC/10BHEM '

S—=p__ s—q___ S—p
P —e, ~ p)—eg  pl@)—e

=1,

1
TO QKa3hBaeTcs

S=p"(u); Sdu=ds, a notouy hd» = {n_ flf'_%j'f w} M+4aN,

rae
M=C[(g— N xs +(r—p) ya+ (0—q) 22];

N=Clpg—nxi+q@r—pyetrp—g)2];

3A€Cb N H ®— H3BECTHHIE BEJHYHHBl H3 TEOPHH IIIHNOTAYECKHX (DYHKUHA, U B
A3AHHOM C/yuae HU3MEHAETCS TaK, YTO U — w'— BEMECTBEHHO.

Kpaiinee TeopeTnueckoe M3alecTBO W NpocTOTa NPaKTHYECKOr0 NpPHMEHEHHA
metrona Halphen'a (mocaeanee Buano 6yaer u3 Aa/ibHEillero) K BHYHCACHHIO
BEKCBLIX BO3MYLIEHHH 00A3aHE TOMY, YTO GH MPEANPHHAT BHIPA3HTH QyHKIHIO-



P yepes CJAeAYIOL(HE OCHOBHHE MHOTOWIEHHl HJHW, KaK TOBOPAT MATEMATHKH,
LPOpMH* (OMycKast 3HAYKH Y Xoi Yo; Zo): o

2 2 2
Wyt b2y f= b e = p by

;epBas M3 HHX—KBAAPAT DACCTOSHWS TOUKE OT Hadand KOODIHMHAT, BTOpasi—
JieBas YacTh ypaBHeHHS HAILEro KOHYCA,ONHPAalouerocs Ha op6UTY BJAHATEABHO-
TO Teaa, TPeThd-— JieBass 4acThb YyPaBHEHWH ,00DATHOrO® KOHyCd,—B T7M KE
CMBICE, KAK THPaNMOHHBIA SANHNCOH] OOpaTeH SANUNCOHLY HHEDIHK B ME-

XaHHKE. , .
He npusons, 32 HEZOCTATKOM MECTA, M3AMMHEX BHRIKAALOK Halphen’a, ykaxy

KOHEUHHIH pEe3y/bTaT:

1 47 4p2 1 144 &5 or pen
ho=—-1 "o [ug—(k,&I:*—3<?)W(E)——"§3“P-‘I' (s)}?

pLg) 2
aneck ky =p--q - r; ke=pg-+qr-+rp; k,=pqr; w=(k2k,—2 k2 —3 k1 R3) ¥
42k (Bkz— kD) - (ks — ki ko) ¢, @ &2y 83— WHRADHAHTHL. ¢yuxuan p(e); 910
xacaerca ¥ (§), 1o ¥ (§) = mV 4 g, naxoneu §=27 g;*:18>%

Ilanee )
1 5 1 7 11 3 ) /E
W()=2AF(—; —; —; 8| —BFi~—; - 755 =,
) (12 12’ 2 ) (14 127 2 H 3
IpH YeM
1 d-x A ™ .
A:f——:_m:1,311028777146.... . B———==0,59907011737.... ;
o V11— xt 4A

g . '
y l/—?’— JOJKed GuiThb B3AT TOT )K€ 3HAK, KaKOH HMEeT K3 g;, 2 F(a; B 13 x)—

o6biyabil runepreomerpuyeckuit pag [aycca; saeck y Halphen’a — cTpaHsad
omnbra, KOTOpas ROBTOpPAETCA B o6oux tomax ero Traité: y mero

. o P
‘I-(E):?‘AF/_L_-’ _.},,; __1__-’ E)__..BF(__Z_; _7_; _o__’ E) A.EE__.
k 12 127 2 1212 2 3

Own6ka 5Ta HHUKEM A0 MeHS He 33aMeueHa; KCTaTH e€me RTopaid omrH6xa
Halphen’a: on nuuer Bo 2-m Tome (CTp. 318), uto ecau u OyaeT MeHATbCA OT
o' 4-a 10 o +a-F 2w, To TOUKa NPOGEKAT NOAHBIA 0OXBAT KOHYCE; KOHEHHO—

1
HeBepHO: TOYKa TOrjaa o6ofiler JAHIlb ~2— 06xBaTa KOHyCa, TaK 4TO, €CJHH BH-

QUCAATL BEeKOBHE BoaMylenus no Halphen’y, TO Bce OHM mnoaydaTcs BIBOE
Menee, yem caeayer. Kax wmor Halphen, nepBokaaccubifi MaTemarnk, CLeAaTh
Takue owmn6ku,—He mocturawol! He stum an ob6bsicuseTcsd, 4To A0 MEHA HHKTO
Be npumenua meton Halphen'a wa npaktuxe? Bropas omubKa TOXe HHKEM J0

MeHs1 He 3ameneHa. Ecad k; g3 — NONOXHKTEIBHO H t —memay —2_ n 1, To yrob-

Hee AJd BLIYKUCACHHA
llf(_g):_%:—F( .5y, 1-—E)

4 PR ]
] va 127 12
Koraa dopwma
D= a‘“ X? ”-::— Qs V2 + QAys Z° -+ 2(112 Xy + Qag;a,yz "‘}— Qa3 2X

22 5
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COCTABACHA, TO MPO3KUHH CHJLI NPUTAKEHHH HA NOJOXNUTEALHBIE HANPABACHHS
BHOPDaRHNX OCe¥ KOOPAHHAT CYTh o

ad ‘
**af;c_: 2 (au .x—"— Ay "'f— ;s Z)
0P .
""'537 = 2 (a-; )C-I-— an V + @3 %)
od

9 2(as x+ a2y -+a5,2)

TToaX0M K NMpaKTHYECKOMY NpHMeHeHHW cnoco6a Halphen’a neaaercs Tax:
N0 INAHEBIM 3J€MEHTaM OPOHMT BO3MYINAeMOH u BAUATE/ABHOH NJAHETH NpexRAe
Bcero opbHTa BO3MYILAeMOM NJAHETH MNOJxHa OHTb OTHECEHd K OpOHTe BAMA-
Te/AbHOK, TaK 4YTO OpOMTA BAMATEIbHOM NJaHeTH GYNET HTrpPaThb POMb SKIMITH-
KH, @ NepHreaul ee OPOHTH—pOJbL TOYKH BECEHHEr0 PAaBHOXEHCTBMS; mpome
rOBOp#A, B 3THX CHEUHA/bHHX ,KOOPAHHATAX® MOMHO JErKO NyTeM pEUICHHH
OAHOTO C()epHIECKOro TPEYroJbHHKA Y3HaTh: 1) ZOATOTY BOCXORALIErO y3ad
BO3MyLiaeMol mnJaasers (£); 2) makaoH ee op6utH (/); 3) paccTosHEHe ee ne-
pHreqHst OT Bocxonswero ysna (@); rak nanpumep, ans IOnurepa u Lepepu
okasniBaercs B anoxe 1850,0:Q = 66°26'08",12; & =70°11"36".24; J==9°22'52".26;
BCE JaHHBlE 3JeCh—HAa TeNHOUEHTPHUYECKOH cdepe.

[Tocne naxoxnenus Q; @; [ nns BO3MYyIIaeMO#l NAaHETH GEPETCH HECKOABKO
(7 6pan 12) nonoxennit Ha OPGUTE, PABHOOTCTOSAINMX MO SKCUEHTPHUECKHM AHO-
Manuam H aas sHavesmit 0% 30° 60°... akcueHTpHuYeCKOR aHOMAaJHH BHUYHCASN-
IOTCA TIO M3BECTHHM (OPMYJaM HCTHHHBIE aHOMAJHH W, a2 NOCJAE 3TOTO 1o M3-
BECTHHM Xe ¢opmyaam

X =r[cos 2 cos (@ -} w) — sin 2 sin (® -+ w) cos /]
y=r[sin € cos (P - w) -+ cos 2 sin (P - w) cos /]
z=r.sin (P -4 w)sin/
HAXONAT TENHOLUEHTPHYECKHE KOOPNHHATH BO3MYIIAEMOH NJAaHETH; OCh X 08—
B NEpHre/uii BO3MYTHTEAS, OCb ¥y — B IVIOCKOCTH €r0 OPOHTH Ha 90° or ock
X'08 B CTOPOHY ABHXEHHS, 8 OCb Z — HEPNEHIHKYAAP K MJOCKOCTH €ro OpGHTH
Ha CeRmep. ,
Hauano x00pauHAT — coasLe.
3arem HaxoAfAT KOOpPAMHATH @, 3, Y BO3MYUI2eMO#H MNJaHeTH, ecAu OH Ha-

HaJ10 KOODAHHAT NEPEHEeCTH B LEHTP OpOGATH BO3Mywmamowed nNanets, a OCH
OCTaBHTb B TE€X K€ HANPABJCHHAX:

— o B (e ar e e

v=x-f-ae; P=y;, 1=2,
MONYTHO IJS KaXAOTO H3 BHIOPAHHHX NOJIOKEHHH BO3MYMAEMON IJIAHETH
HAXON UM

X y 2
COSa——; COSP—"—; COSYy==-—:
P ) B r y i P ]

cos @’ — —cos € sin (P -+ @) —sin @ cos (P }-w) cos /;
03 §' = — sin £ sin (P - w) + cos  cos (P +w) cos /; cosy = cos (P} w) sin /;
cosa” =-}-sin&sin/; cosp”"=-—cossin/; cosy” =cos /.
3nech @, B, 7 yrasl pajHyca BeKTOpa BO3MYHIA€MOH NJAAHETH ¢ NPHHATHMH
OCAMH KOODRUHAT, a, f', 1" —yran NepneHANKyAapa K pPaguyCy BEKTOpY B

MIOCKOCTH OPGHTH BO3MywIaeMo#t NJAaEeTH B CTOPOHY €& ABHXKEHHSR, a a”, f7,
17— yrAbl NepneHgHKyAspa K IJIOCKOCTH BO3MYyLIAeMOR OPGHTH K ceBepy ¢

108, ¢6. 3.



TeMH XKe oCaMH Koopauuart. Kopoue rosops, 9 yraos a, 3, 7: (i—=1, 2; 3) xa-
PaKTEepH3YIOT HanpasJeHHe ocel, T. Ha3. oceli Hansen’a.

Ha sTOoM npouecc TPHTOHOMETPHUYECK M X BHUHCJACHUH KOHUAETCS; no-
caeayiomee—apudMeTHYECKHH CYeT, YTO HECOMHEHHO xenaeT cnoco6 Halphen'a
OoueHb YAOOHEIM NPH NPUMEHEHHH BHUYUCAHTENAbHHIX MAILUHH.

[Tocae 3Toro AOBONBHO MNPOCTHIE COOGpAaKEHUS AHANHUTHUECKOH TeOMeTpHH
NOKa3HBAaIOT, UTO B MPHHATHX HAMH OCAX KOOPAHHAT (O TJAaBHBIM OCAM OpGH-
TH BO3MYTHTEAH C HA9ajJ0M B LEHTDe B3JJHNCA) YypaBHEHHE KOHYC4, NPOIKTH-
pyiomero 3Ty oplGHTY H3 BO3MymaeMOH mnaaseTH 6yAeT (H Ha 370 YKa3kiBaer
cam Halphen)

(az —x)? + (Bz—1y)P _ (z—)2,
a2 b2

a nocje Napasaie]bHOro nepeHoca Ocell B BO3MYILAEMYIO HJAHETY

2
2N .t 5 NS ) SO
.{2 a2~{2 b?»{?.

Toraa

: 4
ky=ptq4r =a 42 —a— b2 ;g2:—3—(k12—3k3);
ky=pq+-qr4-rp=a*p*—a2b*—f2a?— b2 —a2y¥ gs:;; (27 ky— 9 ks ka1 2k,%)

ks=pqr =azby? ) 27gr’.g2325,

IMocae atoro no npeawayniuM ¢GopMynam BhuHcaseMm cymMmy psgos V() u
W'(¢), a 3atem cocraBasiem ¢opmy @ Halphen'a no cxeme

. 1 2 R
a11'=-~§~k1(9k1k2“27k3)'—2k22+3_§£—f5; —(Qky—ki k) (a7—132);
1 o
azz"—:gkl(gklk2-27k3)—2k22+3§“ if ~-—(9k;;——k1 k?) (bg___[’j‘.’);
a33,=_§_k1(9k1 k2_27k3)'—“2k22+‘3_2g“:(32bz"‘:““iazag“_"a‘zb:})‘_(gkﬂ——'klk‘l) (_ .1/2) >
ay = ”‘“(gk:;"_klkz) (—“,8) >
b 38 a
3 =— +~Q‘" & (_ Té?) ~—(Qky—k k) (—ay) ;
4 ' 8 , 8
oy — 138, (— | ) —(Ohy—hiks) (— 1)
2 v b
1
ay! = — — b — (a2 —a2); 5
s’ = — i — (6~ ) ey &
1 e
" _k 2 .
Q33 3 17 ’ Be— . _]__/_.4%/‘”% iy )
a;” = af ) " & ]/—g2 ‘
a13”=+a7 > a,-k:a’,-kA—}—a”;kB

as" =By ; (i, k=1, 2; 3).



B pesyabrate nposkuu¥ BO3MYINAIOMEH CH/IBI HA OCH KOOPAHHAT, HANPaBJEH-
HHE 10 TNaBHHM OCAM ODOHTH BO3MYLIAIOMWEH NARHETH OKAXYTCS PABHHIMU

Py =2(a, xo+ a2 ¥o+ a13 20); Py =2(az Xxo ~+ Q2 Vo -+ @ys 2p);
P,=2(as xo+ ng Yo+ @33 20),

fIpH ¥MeM Xo=—JX; Yp==—3, Zp~=—2, & X, J; 7 BHUHCJEHH panee,
Hakonen So; To; W,y (npoaxuuu Bo3myIRarolel cuasl Ha ock Hansen’a) 6yayT

So==P;cos a+Pycos B+ P, cos; To=P,cosa'--P,cos ¥ -LP,cos 1
Wosz cos O://_l_})y cos @i/_‘_PZ cos ,I//,

QA CaMH BeKOBbie BO3MYUIEHUS BHYHC/IFIOTCA 1O OGBIUHBIM dopmy.am (7), cTp.
435, Tisserand. Traité de mécanique céleste. T. I u dbopmyaam (23) (cMm. Tam
Ke, cTp. 441).

BaxasiM KOHTDOZEM BHIUHCACHUA CHAYXKKT H3BECTHOE CBOHCTBO BEKOBHIX

BO3MYIIEHHH, a UMEHHO (—di) =0. ¥Yxiowenue 3TOH BeAHUYHHBl OT HYJ4, NoO-
0,0
JydeHRoe E BHYHC/AHTEJLHOM MPOUECCE, YKA3LIBAET HA KONHUECTBO BEPHHX
JNeCATHUHHIX 3HAaKOB B BosMmymeHuax. Has [Onurepa u CartypHa suhiuncaenus
O6HYHO BeAyTCS ¢ 8-MM3HAYHLIMH, 4 JIA49 OCTANbHBIX MIaKeT—C 7 HJAHW 6-TH3Ha-
YHHMH JOrapsQMam.
HebespiaTepecHo OTMETHTb, C KAKKM THIIOM THIEPreOMeTPHYECKOro paaa

. 1 5 1 .
MHEe npHIIOCHh YMEeTh AeSO B BLIYHCAEHHAX, THN 2 A F —1—5; TQ—; 2—; ;| —
70113
— 19 ~1—2~; o < | BCTpeTHJICs JHLL B Mapce Ha SKCHEHTPHYECKHX aHO-

maanax 270° 300° 330°% 0% 30° 60° u 90° u B IOnurepe ma 120°% 150° 180%
210°% 240°% 270° u 300% BO BCeX OCTAJbHHX CJydadx NPHILIOCH UMETh AE0 ¢

o 1 5
$0/1€e NPOCTEIM THOOM ———— F ; ; 1; 1 —£% |; BOoT Tabamuna BexoOBBIX
3 ,

75 e

BO3MyweHudt Llepepu o7 BauaTesbHeX maaner (B OauaHckuit rox):

Macca 1 de i b} cwm fe ox ta
t
{

Mepicypuii .| L8109 |0, 00001810 000044|—0 000241 1000048410 071482 10.000488|+3. 10
Besiepa . ...|1:(41.104) |—0,000025/+0,000227|— 0,027558|-+0.037903/--1 ,446688-0.038375| 1-3.10™
Bewnsi .....[1:329390  |--0,000536/4-0,000011|—0. 106807|+-0.092360|--1, 887510/+-0. 094189 4.10~
Mape...... 1(3085.10%)|-+0, 000069{+-0,000359)-—0,039992}-}-0.064190/-1-0, 239440|+ 0. 064875/-4-4. 10~
H0untep ... |1:(1047,35) |—0,6752 |—0,5772 | 52,184 [4-55.900 |-56,053 |4+56.802 | 2.10~

7
6
7
7
4

Caryps ....[1:(3501,6) |—0,022 !—0,041 [—1,411 |}1.290 '--2.125 |41.314 |-1.10~*

Ypau...... 1:22650  140,00025 |40,000002—0,02712 |4+0.02327 |—0.03735 |4 0.02373 +3.10‘5
—0.011239-}-0.007825|—1.10"

Henryu... 1119350  |4-0,000013/—0,000229|—0,007816/--0.007691

B sakmicuenue cnucok raasuefiwedl AUTEPaTypH O BEKOBHX BO3MYUIEHHUAX:

1. Gauss. Determinatio attractionis quam in punctum quodvis positionls data exerceret
planeta, si eius massa per totam orbitzm ratione temporis quo singulae partes describuntur umnifor-
miter esset dispertita (Werke, IIl. c1p. 331).

2. Nicolai. Neue Berechnung der Sicularinderungen der Erdbahn (Astronomisches lah-
rbuch, crp. 224. 1820).
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3. Clausen. Alia Solutio problematis a celeberrimo Gauss in opere: »Determinatio attrac-
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