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TEOPUA NEPCTEHA CATYPHA.

HADZCAB

Boaopumup Jlesnuruii.

—stefiie—

1. Opsoto 3 wmalinikaBiimpx npoAas B Hamili cdacremi comniumil
& Geanepewno nnamers Cartypu. Beamuesna ca niaagera, Bigganena
Bif conna B mepireafiom 1345 miafomis, a B aceaitom 1504 wmintonis
gizsomerpiB, ¢ mo IOnirepi maii6isemam tiaom mamol cmeremnm; ol
opomip pissEkoBAl BEmocaTh 119.300, a mpomip, mo ayuars 06a Giryun
106.000 rinvomerpis. Ilosepxra Carypua ¢ mpore arax 80, a obem
sEBx 730 pasiB 6inpwml, sx sigoomiami enementn Jemiai. Gro maca 6
92 pasm Ginrma Big mace 3emumi, 3a ce rycToTa 6 nejBH }-0K0 FyCTOTH
semcroY, a6o 07, makonu ryerory Bojm mnoxosxkmmo — 1. €ro obir
CHACpHYAAN XOKOJ2 cound Tpesas 29 a¥r 166 gais 23 rogus 40 miayr,
6ro 060poT XoKOAa ocH TpeBae amm 10* 29™ 175, — Jlokona Hero kpy-
W|ATH AX Bicim micaniB; 3 wAx Ha#Ginsmmi Tiram, sigeprrEil eme
B p. 1655 wepes Huyghens'a, malimenpmuit Cinepmom, sigkpuTmii fo-
nepsa B p. 1848 wepes Bond’'a i Lassell’a.

Ho naiipaxknfiimoro T4 Haiibiasme iHTepecHow npremerco Ca-
TypHa, Aol mYARe fpyre si 3HaHAX Ti1 HeHECBHX HE Ma6, € BONHKHN
mepeTeHb, & aIKAAHO CHCTEM NeEPCTemis, Axmi yHOCHTH CA 30BCYM
cBo6igEo B naome piBamkosii nnamerd, Bxe Galilei mocrepir B p. 1612
9epes JMOHETY, sky mo #HO BHHaHzeso, mo CaTyps mMas BPA exinTHY-
Al a6o osajapHRY i AymaB, IR0 cA OJaEETA CKIAjaé CA 3 TPOX axy-
9enBX 3 co6oi0 Tin'); aBa 3 BEX Omicaa 6ro rajgkd Oy’E MicanAmd.

1) Ilap. np. Littrow: Wunder des Himmels, er. 484

S6ipxax uar-mpupox.-a2ic. cexpal T. VII. »mm. II. 1



2

Janpui ob6cepsanul Gassendi'ro, Hevelius’a 1a €ayira Riccioli’oro mag
TeM nixasEy Bajum CaTypsa me npEHecas BIY0 HOBOro, ax AoNepBa
B p. 16569 posniznas Huyghens, igo Aoxona CatypsBa BaxojmeTh ca 30-
Beim cBoGifumit mepcress osaabHOro BEAY. Ilismtame B p. 1675 nocre-
pir Cassini, mo ceif mepcrems crJIajaé cA BAACTHBO 3 ABOX NepCTEHiB
cuisocepennnx a Carypnom, Bigaiaennx Bif cefe TeMBOIO OPOCTOPOHHIO;
Ty TEMHY OpOCTOPOHb Ba3BaHo onieas Aizom Cassini’oro. B ce-
peasni XIX croaira Bigkpero eme mixk pfnom Cassini'oro a BEYmMEBM
6eperom mepcredd eme OAEH Aid, aAkui BaseaHo Ainom Encke,
a B Disni#mpx vacax 6aumnm geaki acrponoms, ak Kater, Jakob, Bond,
Struve i w. Bysomeki, pgeafrarai cniBocepepni aimilikn, Tak o BHAAE
cd, MoB6HW nepcrens He GyB OAHOLINBHHM, IHIN cHETeMOM Ginbuioro
9pcaa NepeTeHis.

Kpomi roro Bigepas B p. 1850 Bond eme oamn, Temuanii neperens
Mik BBYTPilIHEM ACHHM NePCTEHhOM & ONAHETOI; cell TemHUN mep-
cTeBb 6 O CTiIMBKE LYKaBHH, mo- micas ofcepsanain Dawes’a i Lassell’a
6 Bia Npo3pasBBH, Tak mo depes Hero BEAKO Kyaw Cartypua.
O. Struve 6auas 8 p. 1851 » rim Temmim nmepcrenio ciiga Afay, Arml
nisnifiime 3HMEHYB, TAaK 0 3338 cA, MOB6E B mepcresw Bond'a. zaxo-
paeag eme akice Benmki sminm, Cam Dawes npmitmas, mo nepoereds
Bond’a Baxeparh ¢4 ewe B crani mamHdiM. — B kignE: Tpeba opEmi-
THTH, MO BoBilimi o6cepeaTopn, sk Schwabe, Harding, Herschel, South,
Schiaparelli, Meyer i ». npmiimaiors, mo Ti nepcreni me ARM He €
2 Carypaom coiBocepepri, ane masiTh cami 3 cobow.

Poamips noogmHoxmEX nepcTediB 6 B OpabAHKERI0 ock Taki!)
(oop. eir. I; na T1iE oirypi 6 ZRm sewAll nepcreas BRAYMHEE i BEY-
tTpimuem#t ta Zia Cassini’oro ED):

AF pafmamit 71ye Befmuoro nepcrema 138400 Km,

AE paytpimnuit aye saimeoro neperena 121.900

AD suimuuil Jy9 BuyTpimsoro nepereaa 119.800

AC suyrpimnpii 1y BuyTpima. geperess 89.80)

AB nys pisuneosrili Carypna 62.100
EF mepnasa eafursoro peperess 16.600
CD mupada BHYTpimHOrO HepeTens 29.700
ED mapana aiazy Cassini'oro 3.100
FC mepmEa 060X ACHUX nepereHis 46.000
CB mupuEa BifecTyny MiK TeMHAM } 97.700
neperenem a CartypHom
MHEPAHA TEeMROT0 NePCTeRA 13.000

1) Ilop. Weinek u. Schweiger-Lerchenfeld : Atlas der Himmelskunde, cr. 194.
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Hicxs Tounax nomipis !); Hakoa® Hasuawamo ay9 Carypra AB=r,
xicramemo :
AF = 223 r, AC = 148 r.

I'pybicTs nepcresa ¢ mepennka, 6o deasr 300 kinsomerpis, a maca
€ro 3exBE BHHOCHTH 1y maca Carypma. — Ilinmit ceif cmerem oepraa
ea xoroza Carypna — Ar BKa3ywTh obcepBalmi JieAKHX 3aMiTHEX To-
w0K neperems, pobaeni wepes Herschel'a, mporarom 10%; ropma, orke
oxoxo 0°44 pra semeroro. Ilicaa o6cepsanmit Hall'a i Holden'a maxm-
ledé nepereBd A0 eEaiNTHEA sanocars 28° a poBrieTs Berymamdgoro
yala 8 eeaioTuni e renep 167°

[lepereas 3 OpHYUHA BHCIIE HABEJECHOr0 HAXHIEHA HE BCE OJHAKO
€x Ham 0peJCTaBNA6 ; B IIEBHHX 'IOJOMKEHSX NJaHETH B 6ro Aoposi me-
PeIOANTH LNOWa NEpeTeHd 4Yepes Codle i Maiike uepes 3eMII0 ; BHJ
exinraumEl 3HPEA6, & NepCTeHs OpeACTaBidé cA JHM B Haiainmax
TEYGCEODAX AKO iy'Ke TOHbEA JYHTA. B MHBPMAX OO0R0MEHAX BHJKO Pas
niBBigRy, pas DOAYAHEBY LJXOINy HepereHiB; a ¢Me Aaibme OepcTeHb
BiTBOpIOE €A ANA 0Ka TAK MHPOKO, (M0 DOEDPHBA6 ILINKOM BiZOOBIABY
6irynoBy oxonnnio naasers, Cmerem nepereris 3HUKAs AJA OKa 30BCiM,
BaEROJE COHIOE HAXQJAHYH ¢4 B NVIOMHE OEepCTedd OChBidye JHII BY30Hb-
EBli éro Geper, a60 HaKoJE coBIe ocbBiuye niBmigmy (moayzHeBy)
O030mMy NepeTeHs, a Halle OKO JBBATH €3 Ha OoayameBy (mismivmy)
mwaomy NEepCTens.

Jasniiimi nocrepexxena Schroter’a, moB6e meperess maB aTMO-
ceepy Ta ropu BEcoki Ba 1.500 Km., mokasanscs sepipauma. A Hagomu
zopamo eme, mo nieaa pocxigiz Huggins’a ayrosEsa nepereEa aHI' Ha
BOZOC He pixkEATH cA Bif AyrossEa Carypra, AKa 3BOBA micaAa acTpo-
oisnuanx ofcepsanail B [lougami € Taka cama ar AyrossHa COBLA, TO
6ynesio manm B saraJbEHX HAYEpPEAX BCe, W0 Ham Aae GeamocepepHa
ofcepBanaA mepCTEHIB.

2. Ocras Tenep KBecTEA icToTH meperenis. llomaraiovn cyvacny
Huyghens'osa rinotesy Roberval’a, wmo mepcrenp noscraB yepea uapw,
aKi 3 mosepxni Carypsa BHX0AATH, rimoresy Maupertuis, o meperess
€ OCTAaBKOM XBOCTA AKOiCH KOMETH, Aani rvinoresy, IR0 ce & ATMOCDEpa
Catypma, Ta aapmi, aki ocnoByKWTs ca HA Ginbme a6o mMeHbINe PABTA-
crmumEx sjorajax, mepeliem Ao BucAlAis wAcTo mMaremMaTHYnnx, AKi
OopEHecAnm cBOYM TBOPUAM BeJHKY CAaBy Ta OOARB HAYKOBOIO ChBiTA.
Ti eacafpm Laplace’a, Maxwell’a, Poincaré ra Cooii Kosanescroi 6yay
CTapaB ¢ OpEeACTABATH B MoYdi MoHoIpa®ii ; Xy3IaTe ca omm 3 coboi0
B Geanpepmsaili sBasm, Tak mo OAHHX 6e3 apyrax ropf Tpamysa'ru.

1) Hop. F. Tisserand : Traité de mécanique céleste 1I. er. 116,
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Cpogio exerannme0, OpO3OPEM TA ACHHM COOCO60OM poOacAYAxyBaHA
HaHTARMEX Npo6aemiB Mexanfkm He6a ©TaiH Ti ROCAIAE BOOBHY ENA-
CRYAHME; AORBHYTEH ;0 bEX no Poincaré’m seme mocs HOBOTO Malizke
HEMOXKJIBBO, TAK 0 BEAY Teopuio mepcreriB CaTypHa MoiKeM yBaKATH
3a peEingeny., Tomy To 4 OpHHEB ca ay:®e BAAYHOrO 3aBRaHA NOJY-
9BTH TI AOKasE B oAy LinYeTs, mo6u AaTH 9HTAIAM COPOMOIKHICTH
niseaty Yx i mopusadTE Ti ray6oki meroAm, Aki moasoaBam Ges obcep-
Banmii BrasdyTa i poscaigaTa mpapopy oimoro 3 HalTemsVHmHAX ©eHo-
MeHiB BeeaenHoi,

3 poscaiais THX BAXOAHTH, IO mepcTems 6yAyumii B pyxy obopo-
TOBiM He MOXKe OCTOATH cd B piBHOBas), eécJH NpHiiMeM, IO BiH € LinkHi,
napEHB a6o a3oBmli, a Ao Toro opmopojEmi. B BEAY TOro crascs
Ryxe imoBipma rimoresa Maxwell’a, mo umepcTreEp CENaAaé CE 3 CaMHX
Api6Enx careafriB (micanis), ARl Epy:EaTe rycroio macoil Aokona Ca-
TYpHS TaK, 0 B BAIMiM ON] TBOPHTH ¢4 Bpaximeé raraoctH; Maxwell
DepeBiB JORa3, MO TAKBH cHCTeM MOEE HAXOAHTH €8 B TpeBaxiff pisuo-
Basi. Hoeiéimi o6cepBanmi norsepaxynoTs rinoresy Maxwell’a.

Baxaiiima aYreparypa mpo piBHOBary TiA 0GOPOTOBHX 3ara’bao,
a nepereds CaTypHa cnenHanipHO, 6 OCh TAKA :

Laplace. Traité de mécanique céleste. II. 155. et sqts. (smpaue
3 p. 1799).

Matthiessen. Uber die Gleichgewichtsfiguren frei rotirender Flissig-
keiten. Kiel 1857.

Matthiessen. Untersuchungen tber frei rotirende Fliissigkeiten,
ete. Kiel 1857.

Matthiessen. Uber Systeme kosmischer Ringe von gleicher Um-
laufszeit als discontinuirliche Gleichgewichtsformen frei rotirenden
Flussigkeitsmasse. Leipzig 1865.

Maxwell. On the stability of the motion of Saturn’srings. Cam-
bridge 1859.

Thomson u. Tait. Treatise on Natural Philosophy; 2. sagane 1. L.
g. II. er, 332 et sqis.

Poincaré. Bulletin Astronomique t. II. i Sur Pequilibre d’'une
masse fluide etc. (Acta mathematica t. VIL. 259 et sqts.).

8. Kowalewski. Zusitze und Bemerkungen zu Laplace’s Untersu-
chung tber die Gestalt der Saturnringe (Astronomische Nachrichten
Bd. CXI. 1885).

Riemann. Uber das Potential eines Ringes (Gesammelte Werke
407).

Hirn. Sur les conditions d’ équilibre et sur la nature probable
des anneaux de Saturne. 1872.
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. H. Darwin. On figures of equilibrium of rotating masses of
fAuid (Philosophical Transactions 1887).

Basset. On the steady motion of an annular mass of rotating
iquid (American Journal of Mathematics t. XI. 1889).

Haaro pocmiicea pobora Jlanymosa mpo piBoBary eafneoifu 3 p.
1534; amicr nogammiéi uepes Radau B Bulletin astronomique; gasf
opanY Radau i Callandreau s Bulletin astronomique tom III, a Bpemti
smamennTHi nigpysssk: F. Tisserand: Traité de mécanique céleste
B 90TBpPOX TOMAX, ARe TeopEa mepcreda Carypaa cucremaTEIBO Opef-
€TABAEHA CTAHOBHTH B BeABKil mipi Bmxijg nHamoi momorpaeil pas 2epes
3MORepHi308aHE AeAKAX AaBRIHMAX paxyHKiB, a B JApyre Yepea MHOrO
OpEIIAANBHEX rafiok i crnoco6iB amaniss mMaTeMaTHIHOY,

[lo cex BeTynmEEX yBarax HepexoAnMO X0 BAACTEBOI MaTepHi HH-
afmHof possigka.

Teopra Jlanasca.')

1. Jaonse npeiimas, mo nepcress CarypHa 6 KoJAoBHi Ta cmiB-
ocepeannil 3 cAMOI LJIABETON, L0 CKJajaé cd 8 IJHHHHEX T2 0XHO-
POZAEE X 3aCTEEX NEpPCTeHIB, Ta IO BiACTyNn TAKEX 9ACTHHX mepere-
B8 € 0CTATOYHO BeaHKpi, Tak M0 MOXkHa 80BCIM NOHeXaTH Baaimue
ix pinans ma ce6e. I[Ipmiimae Bim Aajbme, Mo KOXAHH 3 THX 9ACTHAX
mepeTeniB NOBETaB Yepes 060pOT 3aMKAEHOY SIIypR Op. eafucH JOKOIR
OnaneTd ; pyx celi @ opHocTalinEd Ta BiAGyBae ¢4 fokona ocu Opamo-
siceoY 7o cepensoro (pieEEEOBOro) nepexporo nnametn. Kowmpa Touxa
noBepxHY TAKOTO WYACTHOTC DepeTeBa HAXOAZHTH ¢4 Nia AlJaEeM TPOX
e, a ce: npurarada CaTypHa, OpETATaHA NiT0r0 OEpPCTEHs T4 CHIH
Bigocepennol. Janaac wykae ycaoBmH piBHOBACH TepCTeHd B BARY Ta-
EAX TPOX CEX Ta ©0opME (BHAY) HepcTeHis.

Haili ke 6yne mepexpoiioM HoAyAGHHHEOBEM OJHOI0 TAKOI'0 4acT-
BOro mepereHsa enfmea AA‘ BB (@ir. I) o miocax a i b, Bies OX // AA’
Hali 6ysne ocmi obopory cei eaimen, a O cepegoroura Carypna, e
niza ero maca M e ckoanenrposana. Bigeryn OC =1, a copanni aroics
to9gE P ma nosepxni mepcrera @ OR =§, RN =+, a6o xoan moxo-
mumo CS = x, SP =1y, r0:

E=x,q=1+4y.
Harona ckaagosi npmrarasa Carypsa Ha Touky P e X, Y,, ckxa-
A0Bi mpuraraus uepcress ma Touxky P 6 X,, Y,, a cropicts kyroBa

?) Hop. Laplace: Trait¢ de mécanique céleste IL. er. 155 et sqis; pis 1799,
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w (orTEe cuna sifocepenHa B BigAadesio = 1 ¢ w?, y Jlaoaaca g), 1o
piBHABRE pikHAYKOBE 114 PiBHOBArE NOBEpXHEi 6 ') :
(X, +X,) di4 (Y, 4+ Y, + o) dn=0 1)
Koam a6erparyem Big cizemens Carypha, T0:
X, E4+Y dy=fdV,
ae f ¢ gupank arpagnei, a V noremmean ppavarana Catypma, a wo:

v=14,
r
TO:
X, 8 + Y, dn= £ M d (7);
a mo aani:
r=0P=(1+7y)*+ 1,
TO:

It

— <2

X*+y? y ¥
)=1-stTF—gm

11 9y
=g 0+ T+ 75

I

1
)

8
aro pyxe maai papasu. Toxi:
1

HAKO0JH4 npomycTeMO (—}l(-)s (-Zl')
’

. 2 1 xdx
X, d& + Y, dy = M [(.]g" B) dy — T] 2)

Jannac opmiimae, wmo Bignazene | 6 ay:ke BelBEe B NOPiBHAHIO
3 aib, a kpomi cero sacrynae npmTaraue nepcrers pa Toury P mpa-
TArageM Oe3aKoHEIHO JOBrOro BaJeOd O ODiacrasi exinrasmii AB A‘BY,
crayroro po neperena B TosnY B i B, a o ryerori p rakili camifi ag
oeperens {(mop. @ir. 1I). Yacru E i E' moxyrs sacrymaru pinams ga-
eraii I i F' oepcrems, a pinaBmeé pgansmeEx uvacraii mepereda i Tak
manié HaxsBRualino 3 Bigganemem. TopY ceamagosi X, i Y, pinama nmep-
CTEHA DIOKHA 3aCTYNUTH BiAOOBIHAMH CKJIAJIOBHME Jizang GeskoHed-
HOTO Baidbld, 4 mo Ti CKIaj0BI 6 7):

X,=—47rfpx—§._ll)—_—i), Y2=-4Tsfpy~a-3_“6,
a aaai:
dx = dg, dy = dy, o' dy = ® (4+y) dy,

opore pisané 1) nepeiije Ha:

M b fM a 2fM

1) Uop. np. Franke: Mechanika teoretyczna, er. 516.
%) Iop. Tisserand: Traité de mécanique céleste 1, cr. 5d; raxom Laplace loc,
cit. .II. 160,



Pisrane neperpoio meperena 6 :
x2 yZ
at

== 1

xdx + 19y ydy =0

$

orxe pisEane 3) mepeiife Ha:

M b M 2M  W?

3 —_— —— ) === 2 — — — . —

2 (13 +4qua-|-b) b [( B f) + dme +b i f:I"
Pismame To cnoBmaA6 ¢8 Aaa AKOTOHEOYAb Y, OTXHe:

w? = fll\:[ 491

b 3M
=75 =" (% 35— )

M aG-=1)
dmpl® (1) BN 4-1) T

M
a2 (_lg. + 4759
a6o:

5)

b
ae za Janascom 3mauumo o= A A mo e= 6 JoRaTHe, TO

M
4rel?
mycath 6yta A > 1, a6o b > a; mepcTenr MYycCHTE OyTH
npoTe KOHYe cOJAOIjEHHI.

e=0 ana A=1, + oo; B rpamagax (1 - co) & Beerfa € >0,
orke 6ojali pas maximum; AJA maXimum mycars 6yTH :

de  — 34BN 403+ —1

™ T O BeEnT 0

ado:
DE— 6 — 2 — D41 =0,

PiBaans ce mae Apa Kopeni jojarmi, opem mewpmuil Big 1, Apy-
roit 2:594......; MoKHa B3ATH ced Kopine 6iAbmmil, X148 AKOrO mEpCTEHS
6ypne 6invmme cozomeruali. Topf e = 00543026.

Haroan6 :
M .
e = 4——-@13 > 00543026,

1068 piBHaHe 5) He Man0 ani OfHOTO KOPEHA JOAATHOrO j AJA:
e < 00543026 6)

1) Pisnane 4) noxasye, WO crOpicTh KYyTORS HepgTeNd ¢ piBua CKOPOOTH caTeiTs,
Bigragenoro Bix cepeporogxe Carypea o ayd nepeTeRd.
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6 asa ropeni noparmi. — Haronm xys Carypua e R, rycrora cepenma
Carypsa p,, OT:ke 6ro maca:

M= R g,
To 8 HepiBHOCTE 6) Bmiife :
2 < ez (BY
o~ (T) 7
Topal a4 BuyTpimHol rpanrni meperenis orke Aaa 1=1'48R ¢ pi > 189
0

a  saimsof 1—=223R s £ > 0565,
o
38Ha9@TH ¢, WolE Bepereds NIHAHAH OJHOPOAHHE HAaXOAHB cd B CTamid

piBHOBa3i, MyCETH 6ro rycrora upm Gepesi BRyTpimEiM 6yTm maiixke
ABa pa3sd TAK BeNBE3, a npu Gepesi BuimmiM madxke gepes u 0 a 0-
BHHY Taka, sk rycrora Catypra. — I'ycrora meperens ¢ HaM OmpaBja
Heasicea, no rpananil Jlanaaca e abconoTHo 3a Beamki, mo6w mepeTems
mir ypepxkaru ca B TiMm BEAI, B AKiM ero poscaigmye Jaoaac,

Jo saransaiimex sweaigis xoxozure Tisserand '), Ilicas reopema
Poincaré %) pissoBara Te4ym B AKiM O6yAb feomeTpEYBiM BEAT CTAGCH
HEeMOXKJINBA, HAKOIM :

w? > 2rfp.
Omxe HaKONH BosbMeM o? < 2xfp, To micaa pisrana 4) 6yge:

M
[4 > W’ abo:

2 s RAy®

>3 (1)

or:ke Ana rpasany sayTpimiHoOY ﬁ>-»1-—, Aad rpaBeni eaYmuof i>—1—;
po” 49 po” 166

Ak 6aunM DepecTeHb O TyCTOTI MeHbMil He Mir6m cA yAep:kaTE B Hif-

kim BBAi i posnaB 6H cA 3 BENHKOK CHAOK Ha 9aCTH, 3 AKHX ROXK[a
o6eprara 6@ ca cama ana ce6e aoxona Carypma.

2. Jlannac aorasye aanf?®), mo nepereHb OAHOPOAHEME B Tim BUAI,
B AKiM BiH éro npaliMae, Haxojms 6d ca B piBHOBasi XuTkil, ARy Hail-
MeHBIIEH BNJIEB MOKe 3AaROAOTATH, & TOAY WepeTeHs BOAB 64 HA mO-
sepxmio CaTypma. 6ro gokas ¢ caipyrosmil.

1) Tlop. Tisserand loc. cit, TL. 121,
%) Bulletin astronomique II. 117,
% Laplace loc. cit. 11, 164,
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Opadiwim, mo meperens 6 Ain¥e0 KOAOBOW O JAydy I, KOTPoi cepe-
RoTOMEA He CIOAHTH cA 3 cepeforoskow CaTypma, aze gepes agmiich
s1IRB BEIMHEN sicTaza BigRanena Bix cepegorodkm Carypra o Big-
eryn |. Becalgua 3 npararans Toro Koxa uepes CaTypH mMycHTh uepe-
ToAmTH 9epes mpocry |, ARa AywETH 06i cepeaoTouKH.

Hagoas ayu r TBOPRTH KyT ¢ 3 mpofoBxesem aYaff I, To mpmra-
rasé Carypsa ra ensemenr rde mepcrema (piBmobizxae xo 1) Gyge:

2n

d Mdge
— = F,

o  r2-4-1*+-2rleosy

A mo:
—1 1 I giy—1 1 —oiy— 4
i )2 Y = = — e T ( — ’ H
(r* =12 4- 2rlcose) - (1+ o e (1—|— e ) ,
YO HAROJR DO3BHHEMO :
c . 4 .
PR S 2

R R N I —oi 12— 26
(1“.—'?9 ?) 7=1+a1—r—e ‘+a2Fe '-—I-' --------------------

i YA YEHHHKE OOMHOXKHMO, AiCTAHEMO :

2=
do 2% g 1% 2 14
= T (e e ):
o vy r’4124-2rlcosg
a 3 sigds: M1 s
4w 2
e M e, B )

F ocrae sia'emue pna seoroseSyas |; sHa9HTH CA CepesoTOuKaE
uepeTensa Bigaaase ca Bij cepegorodkm Carypua i armiida 6ys pyx
3rasguBii 060X TEX CepejoTUIOK, KpWBa, AKY PyX ced oumcye, € BH-
rayra Ky CarypHosm; cepeioTod9Ka NEpPCTeHA MYCHTH €3 mpoTe Bigja-
a4THE Mo pas Oinpie i 6iAble Bij cOpejoOTOYRE NJARETH, AX 6ro 06Big
sitkEe cA 3 nmosepxu Carypna.

A mo neperens ofHOpoAAHE B ycix CBOIX 9acrax cRIaAjAE ¢A
3 0eaKOHEYROr0 49HACIA TAKHX KoOJEC, AK ¢e, I0.MH po3cATZACyBasH,
npore CeperoTOYKa NepereHa 3icTaBalafE BijUBXaHA Yepe3 cepejoTouRy
Carypaa, makonm6é xum Tpoxa 6yam Big cebe Bigpaneni, i meperens
crinu@B 6B cBoe icTHosamé, 60 cmaslE Ha nosepxmio CarypHa.

3Bigca BHocmTh Jlamade, U0 NOHeXke Temep NepcTess € B PiBHO-
Basl, TO dYacTHi mepcreRi MyCATh MATH BEJ HENPaBEJAbHAH, a TAKOM
MixX HEMHM MyCATH 3aXOJMTE B3aimmi JAinamd, A®i mA B nonepeguEx
poscaifax mpomycraia.

36ipEE® MAT.-NPEPOX.-aiK. cexnri T. VII; Bmm, IL 2
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Teopua Maxwella. !)

1. Maxwell saiimaée cA EBecTH6I0 IO K Or 0 HEPCTEHA OAHOPOA
HOTO, CHMETPHYHOro 3 Oraaay Ha UJONY, UI0 NEpPeXOiBTh Jepes TOUKY
tamxeerd S Carypwa (eit. III). Haxoam C e cepefoTodra TaxecTH
nepcrens, M maca Carypua, M’ maca neperens, G cepegorosea ta-
secrs Carypua i ueperens pasom, 10 S, C, G 1eskatn mycarb Bee
B ozmiit avRff npocriii., Hakoam SC =, ro:

M M

Haiizxe B nepcrento 6yae ain¥s BCB' uesmnﬂa, SX cramai Ha-
mpam, <X XSC =9, <x DCS =94, <x XDC =4 4 5.

Maxwell o6amcaae ckiaskicts emepfii kimermusmoi 2T ana mep-
CTeHA i NUAHETH pasoM B Pyxy araapmim gokoaa toukr G. Pyx sigae-
cemo Ao ABox ocHi mpamosiceEx GX i GY (GX // 8X).

Eneptia cknajas ca 3 Tpox gacrai :

a) emeptii mace M, 1. 6.
M'r \? d9?
M [(dt M+M) (M-}—M‘ W]‘

6) eneprif macn M, mo € cnouuemposana B G 1 8.

d <2 dg2
M [(H M-}—M’) (M+M‘ a_?z]

B) eHepfil mepcTema B pyXy srasfuiM JoKoJa CEPEAOTOIKA THIKECTH
C; pyx celi & o6oporoBrii Jokoaa ock npamosicuol B rouni C fo nrowmi
paeyucy. Eanepria ca e:

d\‘} do
Mk + dt
ae M'’k? e moment 6e31mazmocm uepereHa araagom cei ocu. Iffga
edepria & opore :
i 2
2T=M1\${M‘ T+ ) e (g )
Hakoam oysknma ces, 1o OOXOJAHATH 3 u‘lnaua macu M, si6pamoi
B S, Ba DisEi TOYKE NepcTens, i Baaimamx upararaub neperend, e MV,

'T0 — TaR aK V 3ajexHe 6 JABM BiZ r i ¢, 0 BE3HAYAKOTH MOJNOMKEHE
TOYKH S 8 OrJARYy Ha IepeTess, a Bif & He 8aNeXHTh — AicTaHeMOo :
MM’ dr MM’  ds? oV
W a2~ Mo Cae— M g

1) Maxwell. On the stability of the motion of Saturn'srings. Cambridge 1859,
Ifizu#t cefi yeryn e npepcrapzenmii micma Tisserand'a loc. cit. [I, 6o caworo TBODY
‘Maxwella rogi aicrarm.
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d? (94 oV
12 e -
Mk2 S oy 2

(D
ar MM s _
rol i Es ok dt+Mk( )] 0.
abo:
d?(940) oV
11,9 _
Mk? —g~ =M > ]
)Y
wg (@ =0 by
dr
Y (@~ dte)“_“‘f(M'*’M')

Hakonm npomycramo Baaimme ZAinaue mepcres Ha cebe — 60
OHO BiA T i g HE 33J€XBTE — T0 V 6 HOTEHNHANOM TepcTens B To¥ni S.
Hakons npaiimem, mo cepeforoura Carypua 3rasaom meperedd
He 3MIiHAG CBOrO MOMOMEHS, MOMKEMO HaJoXKATH I — I, (const.), o == ¢

(const.) i sigmomixmo (ﬁ) , (ﬁ) Toai pisnaue 1) pacrs:

Mke dt’z‘“ M ( )

.9 479 n 0V
M,? 53 = — f QL4 (aT,:)..
.. de® ov
— M7, G5 = f (M+M) (_—6?)0
3 Bigen caigye:
dg 2 MM oV
a‘ = @ (const.), w=—1f Tro—' '-0;)0

2
(EX =0 4 = wt ‘
997, ’

Baummo upore, mo ays SC obeprasbm ca opmocTaiiHO ROKONA
TOYKH S i morsras6d 8 co6or0 NIDKEE DepcTeHb, TAK IO 6r'0 KOXKAAR
TOYKa ocrasanaba cTalo BigfaleRa Big S,

OgeBngno, mwo Takmii pyx B AilicHocra He icTuye; AAA NpaBXH-
BOI'O PYyXy, /e BHCTYUNAKTH DiskEI 3aK0M0TH, Tpeba HDOKNACTH :

r==ry -+ Iy, $=ot + 9, ?,=?o+‘?1i
Re Ty w g, XAPaKTepHIYITh #KO cTani cTaH UOYATKOBHM, I, §; o, TpER-
CTaBAAIOTH HeBEJHEI BMiHE B NEpPECYHEHI0 TaK, L0 YX KBAJPATH MOK
. . dr d“(h dc;l
B3aMALIATH ; 6 OHQ PYHENUAME 3MimHOT t, Tag Bio mOXOZMi T al i

6 ayxe mani. Topi pismama-2) papyrs:
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oV oMy
o =T TR + Hr, 4 Kg,,
g =Kr, + Lg,,
Re:
0tV 02V 02V
H= ( 0 K= or do )0’ (
Pisnana 1) paayrs:
d 2
o (2or, Bt 59) 4 £ O (4 L =0, |
d?r ds I
s — o, —2ur, S ) 41 (M 4 M) (Hr, +Kg,)=0. i %)
dsg, , &
Wk (5 + dt‘*’;) - fM (Kr, + Lg,) = 0. |

Ilfo6r Ti pisRana o’iETeIpyBaTH, MijcTaBMO — AK 3BRAYALNHO :

T, =»Aevt, 9, = Bth, ¢, = Cth

(A, B, C, v craxni); vo migcraBnen AicTaHeMo :
A [ 2ur,sM 4 £ (M-+M") K] 4 Br, %M’ 4 Cf (M4+M") L =0,

A [(2=0? M'—f (M4+M) H] ~ 2BurpM' — Cf (M4+M) K=0. [ 5)
— AfMK + Bk%?M' - C (k%2M' — fMN) = 0. |

Eniminyiimo 3 sigem A, B, C, 10 gicramemo pisHane 6) creuend
©OPMHE :

vE(Pvt 4+ R4+ S)=0 6)
ne : /
'P = M‘%k2r,?

7 ! R== 8M¢2h2r, %0? — fM' (MM’ Hk?r, 2 —{M’ [(M+M‘) k24-Mr, 3] L

S=M'[ (M+M) k2~ 38Mr, 2 Lo +2(M-+M)| (M-+M)K*Mr, * |(HL-K2)

[lonexe piBuane 6) mas ppokpartmmit EopiEs v = 0, mpore Tpeba
B3ATE :

r, = A + A4, 8, = B + B, 9, = C 4 Cit.

Haronm ce BerasEMo B 4) i apismasm 70 3epa 9acT@ cTani i co-

ypHARKE 1pd t, gieramemo :

K
A'=0, (=0, GC=-— g4,

(t M+M‘ K2 — HL mz),

l

= 2ur,
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a ront:
K
n= Aa W= A, l
MM K- HL 8)
NG LN
2ur,
o Asox craanx A i B.
Jlaxpmi KOpoBi piBHAHA 6) 6 v, vy = — v, vgy V== — v5, | AA4
HUX JicTaHeMO Ha iHTerpaJyE pisHaBs 4) BAPTOCTH:
r—A, ot A, ity A, oty a, ot |
8, =2 A, NANEYY evf’tq—xs A, et o, A, & 9

'9'1 = p'l A‘l e‘)lt—l- p’l Ag e‘)]_t + y4s A3 e%t +p¢4 A4 e\’4t l

. ‘ B, _ G
Ne 8 QOTBpH CTaJl JOBLABHI 1 Ae: Ay = A e = —
8

3 monygena pissame 8) i 9) nicTaEmemo saraxieHi iuTerpaxm piBHAHD
4) 3 6 cranmma. Craai A i B opeacrasaru Gyge moxkmHa 3epes Iy &,
% 1 v Ha 0CHOBI piBHaHp 8) Ta pemaguii r = 1, + 1, & = ot + 9,
dr d§ do
dt* at dt
npe t = 0 nesmi BaprocTr Ayse Mani; Toai Aicramemo i Ha A, A,
A;, A, ayme mani saprocTd, BHakonm Eopeil v, i v; MalOTh BHA i,

vt vt vt 9t . . .
oTKe Koqme ' , e’ , e° e’ nepeiayre Ha sin ¢ ta cos ¢. Haronn6

ofiBak Eopeni 6ynm aAflicsi, To Ti ®ymrumi BEAOXKEI pocimé Ges kimus,
a TaK caMOo KOJIAG 0B Maau BEJ a -~ bi, TO B T, ¥, ¢ BECTynaanbm
YABHAKY OepioARYAi, SKEX COYMBHHEHN 3pacTanub Ges kimua, fo6 orxe
06i Baprocte v? B pissaH Pyi+ Rv*+ S=0 6yaa aYiicni i Bia'emmi
(otxe v, i v; POPMH «i), MycHTH 6yTH:

PR >0, PS > 0, R? — 4PS > 0.

2. IIpmHopoBUBNO Ty TeOpPRI TCIEp A0 HepCcTeHA KOJAOBOLO
piDEHOpOl[HOPO 0 68330]!0'130 MAaJHX nonepeqaux nepe-
KpoAax.

Haii (oir. IV) O 6yge cepesorosroro nepereus, € cepefoTodKoio
ramxeers, OC = h, s nyuy neperemsa, ¢ smissali KyT, p ryerora mep-
crens B Touni N. Topi micaa reopni Fourier'a:

o (ao +-2u, cosy4-28, sing 4 %gg cos 24+ 2—? i 2y e ) 10)

o B eTanl,

2=¢o +¢,. UBBmi crani nalizem, sagomd Jamo Ha T, 9, g

4

P=
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2n
Enemenr macda B N 6 psdy, omoxe: ﬁSdl? = M,
0

Hicna Teeppxens o momenrax 3 oraapy Ha sick OC i npocry
npamosicay g0 OC (B Tount O) gicrauemo :

2 2z
L/;2p cos ¢dy = M'h, /;29 sin ¢dd = 0.
] 0

Hakosm B TEX Tpox iHTelpanax BCTaBHMO 3a p BaprieTs 10) i 3'im-
. ' h
Terpyemo, gicranemo «, =1, ¢« = < g, =0,

Hlo6a maliTm noTeHUwWAs OepCTeBs, 3ayBAXKAM, IO MOMEBT (e3-
BIAJHOCTA MepCereHd 3 OLAAAY Ha Bich 0OpAMOBIYEY A0 6€r0 UIOMH
B Toay O 6 M's?; momeHT 3 oraapy Ha Bick, A0 Tamroi piBHOGiRBY
B Touni C, ¢ M'k? oteke:

M's? = M’k? 4 M‘h?,
k? = s? (1 - a’)

Haii OS=1‘, NS=A, <xBOS=¢', ronf:
A? =% 4 r'? — 2sr'cos (¢ — ¢),

abo:

. . . r .
a sBifcH — Hakons mpouycrumo BaCWi cremeni — — gicranemo:

1 1 3r’?
~ = {1+—cos(¢’—¢)+4sg+4r2 cos 2 (y— ‘I-’)}

B BEay Toro noremnmaa meperers B rtouni S, AKmil ¢ pisamil:
2=
V= [ esd¢
A
0

6yne :
'] i3
cos ¢ + 15 (1 + a5 cos 29 + £, sin 2¢) |,

4
il [1 + oo —
a mo:
r‘cos¢y’=h —recoso, r'sin ¢/ =rsing,
ne: < 8CO =g, SC=r, T0:
V—"—[H' lh-r:os:p+h’+ r“zihrcosq)_{_uzh —2hrcosq;+r”c052(p+ﬁ 2hrsing—- r’smﬂrp] 11)'
g 4s
Hagoxm npuiimem, ujo 3 camMoro moIaTRy CepejOTOYKa IepcTens
6 CX0Xa 3 cepeaoroqsom Carypua, 1ol ¢, = 0, 1) = h = a5,
k?=5s* (1 — «a ), roaf s 11) Bmnage:
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( )______ S:&, ( ) 0.
CORTE T

0¥ M 2 2s M 2
~— °=L'=—2—§§F0(1—a’+r—oal) 2—&, (3 )

e

12),

[icaa pisnana 2) e
M-+-M
SB

wl=f

)

TOX KOJAH Ti BCi BAPTOCTH BCTABEMO B 7), RICTAHEMO :

P
Mo
R 1 M
m=w24[1—a? - ?sz (3 —&2)].
S

‘ 2 2 2 M 2 2 2
=0 {(- ) 0o~ B+ grpgpes (— 15+ 80 — ol — @)}

M"s‘aj_
! M
Haxonm 3 oraapy Ba ce, mo - 6 AyAe Male, DOTOKBNO M=

aietaHemo micTo piBuaua Py* + Ry? 4- S = 0 pisnane :
a—a) () '+ (1- —al-{- e e ) (%)2—}-%(9—24:0::—#:—-]92-}-8&:0:2):0. 13)
Harkonn nepereHs € opHOpoAmHI, TORY rycToTa € CTajna, OTHXeE
a; =0, ag =0, §, =03 Topi P = R==8=0, a pisnana 5) papyrs:
Vit £ AEM M-|-M’

T. 6. v? 6yno6 pilicue i gomarHe, a 3 TOro — gK yiKe 3Ha6M — BH-
XO0ARTH, O NepeTeHh UIDKHUH OXBHOPOJZHNA BE MORe 6yTH
TpEeBaNHH,

Haroxn remep uopmiimem B pirmanio 13) «, =8, =0 (, = 0),
AlcTaHemo :

Y R T €y P

v? myenth 6yTs Bin'emue, orke P, R, S mycars mara Toi cam smak;
motu ce 6yno, myeurs: o £ 0375, abo of 77 1.
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Iflo6n saprocra ma v? Gyxm Afdcni, myears

Mooy — 1124, + 32 £ 0
260 :
037473 £ a; < 120273,

IIfo6m orxe 6yna pismoBara, mycars G6yTH o’ 3ameBede a6o
B rpamangax 037473 i 0r375, a6o B rpamumgax 1 i 1'20273. Ho ce ne-
MOXKAHBO, 60 IycroTa :

4
p = gﬂ—s (1 4 2, cos ¢)
mae 6yTH ZojAaTHA AJA BCAKAX ¢ ; THMYAcOM AXS ¢=r= Buaage 2 < 1,
2% . 025, mo ca 3 nonepesuAM He rOJHTS.

Tpe6a npore B pisrani 13) Baatd o, = 0 i § = 0 i nepecsnig-
9ATA €4, YH MOXKHA BHIHAUATH CTakdi %, o, B, TAB, 0jo6H YOTBPH KO-
pesi v mana sHZ bi, a p 6yno aaa Beakmx ¢ gogarse. Toro cayuao
se poacaiges Maxwell, spo6eB ce Radau?). Ilicaa ero o6uacaens
BHIAZA6 Ha CJaydaill piBHOBArE :

1817 £ %, £ 1397, 032 ~ % 2 .2 060, % V& £ 0068,

066 ~ —2— £ 070.

basamo mpore, mo Bapricrs GesarnsfEa COYZEHEER B, B SOpMYJi
HA p Maé OyTda fy:Ke Mana, COUHHBHRA o, MHOro 6izsma. 3 Bigcn cai-

AYS, WO 'yeroTa p B pikHHX Micldx nepcrensa (AaA PiskEEX &) Aispa-
Banals HATNAAHAX 3MiH, Mo € HesrigHe 3 obcepBanEEIO.

Maxwell poscaigsxysas panf nepcTesb KO0J0BEH oHOpOAHAMIl, 06-
TH¥EHAH AROICH MAcol0 B OJABIH TOYNi; 6 6r0 po3cAliiB BEXORATH, IMO
mo6a 6yaa pisHoBara, myeiznaén Ta A0RaTKOBA Maca 6yTE Jy¥e 3HAYHA ;
cepezoTodEa TAXecra nisocra Oy.nadm BigRazeda Bij COpPeOTOYRH &i-
type 8 rpaunuax 0°8158s i 0'8279s. Ho o6cepranma nepcrena He BKa-
8y6 Tapo! HEUPapBARHOCTH, B BEAY YOro rimoresy NiukKHX nep-
creniB Tpeba BigxuayTA.

3. Konax B ceii cnoci6 aoxaaas Maxwell, mo riuoresa nineoro
nepeTens € HeiMoRipna, To Temep Gepe mif yBary Oeperedp, Mo CEAa-
a6 ¢4 3 BeamEOrOo uacaa ppibumx careaniris P,, P,,

p,, HAKONH iX 6 MHOFO, TO BHTBODIOIOTH BpAXCiHE TAIJIOro mep-
cTend.

1) Ilop. Tisserand loc. cif, II. 131,
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Hagons BospMem oamHH 3 BHX mp. P, o maci m, 10 Big ocrae mix
soymsom Carypma (maca M) i npounx careniris P,, Py, ... (maca m,,
my, ...). Hakoau npuiimem, mo pyxd ycix caTeairiB Big6yBaiors ca
B oxmili naomm (Xy), a X, y, Ry, x, y, Ry, e 6 copsaani Ta oyurURy
oepryp6anquiini mMOOZAHOKHX caTesiriB, Ta EOJAH 3aJAmIEMO AiIaHA ca-
renitis ra CaTypna, Tag 8k Ti Ainama BaaimMBO ca 3HOCATE, AicTameMo :

d’x, X, _ OR,
e T ke T8 ox,
d?y, Y, _ R,
a T M L, dy,

m,
R, =f ;
! Z V(x,—%,)2 4y, —¥3)?

(cyma BigHocmTs ca po Beix P,, Py, ...)

260 B copapHAx GiryHoBBX (X»==ryC0SVy, yr==rySinvs, v==1,2,3,...):

dv>  dw, M R
"t Tgir T A S or, l iy
P A, L2 d, dv, 1 R | )
Todiz a dt 1, dv, I

m,

R, =t 2 Vol 41 —2r rco8 (v, — V)"

llpriimiM, mo careaiTE ¢ 3 DOYATKY posMiljeHi B BepmKax npa-
BEJBBEOI0 MEOTOKYTHHEA BIHCAHOTO B KOJIO O JAyly a, TO HaKOJAH iX € P,
a Bigoosigmmit KyT cepegorounmii (mo BigmoBizas KoxAOMYy 8 boki
MHOTOKYTBHEA) € 29, T0:

= —,
p
Haxonm nponycramo Bsaimui meprypbaigi caresfris, 1o oHu
Bia6yBaoTs pyx U0 KON 3 OAHAKOI CKOPOCTRIO KYTOBOK «, & TOAT Ana
aroronebyns gacy i e:
r, = a, r, =k + ot
r, =4, r, =Kk -4 ot 4 2%
r, = a, r, =k + ot + 49

Ae k 6 craamii gyT, Axa¥ rBopeTh Ay3 SP, B Aydom pyxomum.

S6{pEuk MAT-OpRDOA.-aix. cexnmi 1. VIIL. mxm. II. 3
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Hagoxnmsx Bosbmem mip ysary B3afmai pinana catexiris, gicranemo :
rp=a(l+yp) Vy=k+ot+o
r,=a (14 p) vy=k+tot+28+4¢ v,—v,=2040,—¢ L 16)
I'3=a. (1+p3) V3=k+(l)t+4'3'+63 V3*Vl=48+63—'0'l l

Py 0, € BeJHYHWHH, 3BA3aHi 3 MACOI My; BEJHYHHE Ti OCTAHYTH
Ay®e mali, HaEKOJH PYX Bijilige HE MHOrO Bif CTaHy O03HAYEHOrO piB-
Banamn 15). B Begy roro npomyckaloum kBaxpard i 206yTRE v i 0 MO-
JeM pO3BHEYTH paAjm 1 jicrasemo :
oR, ¢ 2 m — T, €0s (Vg — V)
ory : |_r + rf — 2r, 1, €0s (v, — v,)]

[

1 JR, r, sin (v, — v;)
I, or, _fzm" [

8
2 2
! 12— Ir, r, cos(vy v,)]’f

F

Ane:

— py COS 29

r, —r, cos (v, — v,)=2asin? § [l + & Sanis (o;—ay)cotg %:I

r, sin (v, — v,) = 2a sin ¢ cos & [1 “+ p, —(a, — o3) cotg &]

3
[r +13-2r,15c08(v,— Vx)] m[ 3 (Pn+92)+-g(01—%)00tgﬁ]t
a Jajspme :
dv,? dr ftM ds d? 1-2
R i R e Gl )
3
d?v d d? d
Nt g =a (@t o)
B Bmay Toro pisEaBS 1’1) nepednyTh Ha:
fM 2fM de, d%, f P
2____ 2 hoht ol NS e ) ] 2 9~
w o™ )Pl+2 FTRRTER Py stnﬁ-(l p—oty cotg?o+ 3 cotg&)

dp, | d%, _f_ mgcosﬂl— :—3914_Pz 02 ]
2w dt +ar dtg qgas sin%g 1— + (tg'&—}-QCOtg\(})

Maxwell npmiimae, o macu careniris ¢ piBHi, oTXKe:
ml=m2=m3= :HM,
Ae M e maca Carypsa; orxe 6es Baaimmux Aizasp careniris 6Gyze:

M fm
oi=— - abo a-”’

= w?u. Hoca¥pmi piBaans moxkua HawmcaTH :
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da,  d%, _ 2( (’1 2
, i et 20 g + Gl = g ot ) (1eu—eut 252 colgror S5 cotgy) g sind

1 cos$ 301+92 0’2
fo e o Z et 1— 5 (tg&-}—@cotg&)]

PO

B o6ox cymax, Haxoas nepexopmmo Big P, zo P,, , My-
cark 9 oepexogard Ha 29, 39, - , OTe nepebiraTd BapTOCTH :

= Z, e 0l 18).
Tpeba Tenep s’inrerpysaTu cmcrem 2p piBHAHb DiKHHUIKOBHX Ai-
afoBx 2-0r0 pagy 17) -3i cTanmME COYEHHWKAME; B Tidl Uiad Tpeba
OORJACTH :

Nt
ey = Hy e

Nt
gy = Ky e

(Hv Kv crani).
Haroan ce BeraBHMO B piBRAHA, JicTaneso Hamepej :

ftM 1
i T LD

sing ’
a Aaai picraHemo cdcreM 2p piBHaHb OZHOPOJHEX, 3 AKRHX BHEAIMiuy-
emo Hv Ky; Yx BmsHaummk spiBeaHmit go sepa gacrb piBHaHG Ha BH-
saavyene N. PiBHaHe ce Oyje cTemema 4p; A0 KOMXAOrO KOpeHd Hane-
$EATH OfjHA PO3BASKA 3 OAHOIO JOBIIBHOI CTANOI0, 3 CyMa THX YACTHHX
po8BA30E Gyae 3aralpHAM iHTeIpasoM B $YHKUBI 3acy i 4p HoBilBEEX
crannx. ITlo6m opHak py s» mO3icTanE Bce MaTi, AK 3 NOYATKY, MYCATH
Bci Koperi pispanm Ha N matm BER -+ ai.

IMo6a picrare ymosH, B AKHX ce ca aYe, yxmpae Maxwell caigy-
10g0ro cnocoby. Kraze Bim gro wacrmi posBaskH:

pv=A cos (nt + a + 2v3), or=Bsin(nt+a+42w9) v==1,2,3, 19)
e A, B, n, « € crazmi, a vy 3dHca0 Uide AozaTHe.
A6o :
pr = A cos u, o, =Bsinu
p.==A cos ucos 2y4—A sin u sin 29, ¢,—B sin u cos 2y9+ B cos u sin 2v9,
ne u=nt + a + 2vy9.

B Bapy Toro piBEana 17) aaayTs:

L]

02— %. + [(3w”+n2) A—|—2wnB] cosu=2~0 20)

— (2vn A + n’B) sinu =@
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e : ]
() — 1 2 l » 13 2 1 1
0= 20 2 ey [lwcosu (2Acos’~(&—Asm ydcotg 9+§ BsnnZT«?cotg&)Jr

1

+ sinu (Asin21«$+ 5

Asin2yscotg?e+B sin%&cotg’&)]
21).

1 cosd . 1, .
b= T w2y z s"%fé { 14-sinu [? Asin2y8+B (tg9+2cotgs) smzxq‘}] —

—cosu [ 3 A+ —;-- Acos2y9- —;» B(tg&-i—?cotg&)sin?y&]}

B cymi nepedirae 9 saprocrm 18). Baprocrm 18) piBmo Biapameni

. . . . T
BIA KIHIA COOBHAITL €A A0 m, BUpa3 CEpPEAHHH CaM € —2'. B BHAY

Toro B 21) Bce ca sHece, Epomi BBpaay, Ae ¥ = % (60 mubImi BApa3H
o 182 € piBHi, ane Yx 3HaKHE & NPOTHBHI), TaK Lo :
8=uw%. [K + (ALy — BMy) cos u]
P == o’ (AMy +- BNy) sinu,

ne:
(p _.1)§
_ sin’y§ cos3  cosy§ )
=2 (i 2sine
T
=—
p
. sin2y$ cosd
=2 8sins
i sin’y9 cos?y sin¥y$
Ny = 2 ( 2sin’®y T Zsine
1
K= z 4sind
B smpy Toro pisaama 20) pagyts:
w? — % — oK+ 1:(3m2+n—w'p.[ry) A4 Qon4w2pMy) B] cosu =0,

[(2mn—|—u>2y.MT) A} (n24-0%Ny) B] sin u = 0.
To esa Ais And BCAEKHX 1, OTXEE:
g fM
w —

aB

— 0l K =0, 22)
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(Bw?+n — 0% Ly) A< (2on+ o’ My) B=0.
Con 4 0®uMy) A+ (n°+ 0% Ny) B=0.

Bugko 3 Toro, mo Af¥ZeMo jo TBX caMAX YCJAOBHH, HAKOAA Opaii-
mem, 00 pispana 19) coosngOTE piBHAEA PiNRHHEKOBI pyxy careniris
P, P,

Yepes eniminansio A i B gicramemo 3 23) :
(0?24 30? — o Ly) (n* + 0’ Ny) — Qun+ 0 My)2=0. 24)

Ce ¢ piBrane 4. crenena A0 suspavens n. Jaa Koxaoro Kopess

} 23).

. B -
ocraHe crala A gosinsha, a A 069BCAETH c4 HA OCHOBI piBMaHb 23).
Haronm TOMy v Aamo ninmit psa BaprocTRii ninaex, jicTamemo cmpo-
MOXKHICTE Ofep:EaBs 3aralpHUX iHTEIpais.

danoxim, mo ckizbkicTs careairis e mapmera: p=2q. Yorapa
Kopen! pisHaua 24) 6: ny, ny, ny, nvy,; IM BigOOBIgAE :

Ay, Ay, Ay Ay,
By, By, Bys By,.
Hait 3 6yae ogmo 3 umcea 1, 2, 3, 4, i mai:

Byd‘ = Ayd‘ 7\76‘ )
pe micaa 23):
n%,,; + 30? — 0% Ly
hye = — 2«)113,5 + i My

Hait pisni BapTocrs cranof a 6 o y; HAKONO HodoxamMo y=1, 2,—q
i BosbMeM cymy BiAmOBIJHHX SACTHHX pO3BA30E, JiCTAHEMO :

q 4
VT
Py, = 2 Ay cos (nyd”t + ays + l(i-
y=1 d=1
25).
q 4
. YE
Cv E= 2 2 )\)’J A*(S S (nyd‘t + ayd‘ "I_ *’&‘
y=1 d=1
Hakoam 6yzemo maacta v =1, 2, 2q picranemo 3 oraajgy Ha

pisHang monepesni BEpaxceHa na measicni B oyHknml t i 4p = 8q go-
BiIbBEX CTamux Ay, o,5 i 6yayrs ce sarancmi imrerpara.

Iloxogri pipmams 25) RagyTs:
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dp, \
. ‘{hu
——_dt___z 2 ;,(,A,;sm( yot = ayy + )
y=1 0=1
26).
dey, V7
- = 21 2 Ayg Dyg Ayg cOS ( ydt+°‘ya+ Risd
y=1 J=1

Mo6rn pierana 25) i 26) opeacraBaanm iHTeipaiu aaraiabHi piB-
HAHb DiHHYKOBEX, Tpe6a BH3HAYHTE cTaki XOBiABHI B cel cuoocif,
mo6n mojoXkKeHa i CEOPOCTA MOYATKOBI caTeaYriB OpHuEmManu Arich
pari Baprocrs, IIpmiimim npore Axo Raui BaprocTH 8q Maimx BeaH-

dpy do,
Tdt Tat
Ays i a,g. PibRaua 29) i 26) panyms gaa t = 0:

f =2 X Ay cos (“7‘7 + Y:;v)

=2 X hye dosin (o + 1:12)

_(de) 22 yJAJsm(y.H- YW) "
TS L

Hespicarx A g cos a5 i A g sin a5 6 TiAbKO, WO piBHAHE, MOKHA
OT:Ee HesBicHI o6umeamTH.

9BR 2y oy gaa t=0 i opa 1x Domogm oGumcaim crani

-~

4, Illo6s nmeperens ocroaB cA B piBHOBasi, mMyears p, i o, TaK
AE 3 NOYaTEY, i Aa’ki OCTATH Ryske MaJAMH BeJHYHHAMA ; 60 Hakonnl
OfiHa 3 BEJAYHH g, M09aia cd 36iapmars, mycis6m Bigmosigumii carenir
3aHA[TO OpAGNRKETE cd X0 Apyroro cycYgHoro i macranaém koxisma.
3 roro cafpye, mo vorEpE kopesi n s pisnana 24) mycare OyTH piii-
eni, mo y mycurb micrara ca mizk O a q. Harong6 Tak #e 6ymxo, To
B iBTeIpasnax BHCTYNAaJWGH YHHHAKA BHJOXKHI, AEN6HA CTpeMiaH A0 ycd-
EO01 rpaBunf.

Hakoxm gmeno ycfx careniTis 6 ckinueHe, MOIKEMO OPHHATH Macy
KOXJOr0 3 HAX, OTKe i Macy Oinoro meperesd, ROCTATOYHO MaAy,
mo6s yei kopemi ocranm pidicai. Bemasmum Ly My Ny moxyre Gyrn
AOCTATOYRO BENHE|I 3 NPHINHEE MAJAX 3HAMEHHUEIB sing, sin®g, sin’y,
MAMO TOTO OABAE 0CTaTh cEimgeni i osHageni. Orxe Ana n = O aisa
cTopoHa B piBHamio 24) sBege ca Ao
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por* [3N*r - (M; + Ly NY)] .
OTX¢ DpH J0CTAT0YHO MakiM p Gyae ce BeJHUYAHA JOAATHA.
3 apyroi cropoun pisrase 24) mae eopmy :
n? (n? — w?) + Ap + B
BEDa’KEHE ce [08iCTaé Bi6MHE, HAKOJAE OPH AOCTATOYHO MAXIM i €

0 £ n® £ »% Hagoas orke B aiBi#i cropomi piBuasa 24) 6ygem Kia-
CTE 33 U BapTOCTAH :

o) v
-, 0, + —
Y-t ? !
Ve V2
TO Ta CTOpOHA OpHiiMe 3HAKH :
+ — + - +’
Ma6€MO OTHe YOTHPH 3MiHH B8HAKIB, OT/Ke UDH MAaJiM p AJd8 BCiX Bap-
roeThli y BeY 4oTHApE Eopeni 6 zfiichi.

—-—m’

+ oo,

3 Bigem caigys, mo mepcTeHb 3JOXKEeBUN 3 piBEEX ca-
ceJiTiB Moxe BCe 0CTOATH ¢J B piBHOBaBY, HAKOJH 6r0
m&ca 6 Z0CTATOYHO MaJXa B mopiBEavw 3 macow Ca-
TyYpHa.

PosxonaTe ca Temep o ce, SK Mane MycHTs GyTH p, moba piBHO-
BAra c¢g ocrodna,

Ilouesxe y mome 6yTn AReHEGYAB, BO3LMIM :

=% '
dx 3maem :
hr hx .

9 = > =% (h=0,1,2, 2q—1); 2y9=hr, orxke sin 2y9 =0

abo My=0; sin®*9 i cos®9 npmiimarors saproers 1, O, 1,
0, 1, 0,

Hakonm p03bMeM ( HenapucTe, ZicTAHEMO :

2.7 2 37 29—2
1 COS 2q CcOos 2q coS 2({ ® 1 1 1
Lo——= + oo — + o ——
2\sin® = sin® o~ sin® =2 - sin - sin =~ sind=1 .
2q 2q 2q 2q 2q 2q

2 7 g 37 242
cos” g costa cos? o= ® Y 1, 1 1 1
Ny— + +-t +5 + oo ——
< g . g 8m . g q—2 2. = . 3n . g—1
SIN° —  SIn° 5 sin® So— Sin 5~ SN sSit—5— =
q 2q q q

2q 2
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AmonnaOA_xz,ie:

3

1 7 3,
sinx'"+_x+ 30 X T im0 X T
cos? 1 1 163

1 3
nx —x " 9x ~ w0 Yt 1o ¢ T

TO ANg JOCTATOYHO BEAHKOr0 ( AiCTAHEMO :

Lq-—-d—(q) {1+ +- +(q E 8( )(1+ g z) 640( )(1+%+ +g- 2))+
g () Troresa 0 - 2 4 2 g S (12 +95)-
8 —1.8
— 355 (%) (+2+t (I55)) +s

Nq—2Ly =}% [(“‘% +t }1;)4‘2 (H% 4ot q—il)}+%[;—4(1+3+ Q)+ %(1+2+v--+(%)]+

+(2) g 8%t g (20 o (15 D

a mo:
! ~1)4-2(q-1)?
143+ - 4~(g— 2)_££]-—)-, 134-334 --oo- +(q_2)s=(q ) 8(q ) ,
To:_'
we
La= )[ (15}'33‘!‘534‘ """ )+ -l-—(F-;- -J
— 2q vy Vn
Nq—-2L(I—( - ) 1 -+ E

OTKe B DPHUOCAHNEHIO :
i 2(1 3 ! 2q \?
Lq = 0'525 (T . Ng — 2 Lq = 00000 (T) 28)

Hagoam remep nicaa 28) B pismame 24) sa Ly My Nv serasmmo Lg,
0, 2Lq, aicramemo:

n\* n\?
(=) ——pl) () +%lgBG- ply=0.  29)
IMo6m o6a kopeni Gyam pAilicHi, MmycaTs GyTH:
1—ulg>0 30)

i 1 — 26 p Lg + 9u? Lg® > 0.
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3 Bigen:
(wLg — 2:8499) (pLq — 0:0390) > 0
abo micas 30)
0039 = \°
plg < 0039, p < =5z (W) .
Hakonm Bigmomens macm nepcrensa a macoro Carypsa 6 m, To:
m = Zpq = pp,
2:30
p?
Hakoan6a orske 6yno amm 100 careairis, maca Beix ¥x -— mmobu

piBHOBara nepcreEs moriaa OyTH Tpesada — Mycizabu G6yTa meHsma
% 5%5-a dacre macn Cartypsa.

OTX¥e :

m <

Ho mm 6pans aum vy = ¢; OTKe JaliMo TOMYy <y BApTOCTH
(1, 2. q — 1). Ly, My, Ny mawTs BaprucTH JOCATH BEIWKi 3 1pa-
9HBE MaJAX 3HaMEHBHKIB sin’®y, sin29, sind; Baprocru ri sMersmaTs c4,

HRKOJH D 6 BeJHKe; ToAl AnA mepmiol paprocTd Ha & (& = :p) B IIpH-

3 2
e (Y (EY E
6npexento sa sin®$, sin’$, sing MoxHA NOKAACTH: (p) s (p) » P
a Toai:
S S
N«(= 2L~( (1 - 3;—)’ MT = Ly “5’"

a pisvane 24) nepeiige va 29) (1mm 3a Lq opmiige Ly). I[foém worspm
kopesni 6yam i 1y aiiicnY, Tpe6a i Ty mowrzacrm:

Ly £ 0:039. 31)

A mo nicas mepmoro suauing ma Ly 6yae ana seammx vy :
1 cos’y
e g X g
a TEM Ginpme:
Ly o L (L)”’ (1+ LR S ) = 00194p
T2 U 28 T3 ’

orxe miera 31):
20:0194p® £ 0039,

abo:

2
}J-LT]T.

36ipERE MAT-HPEPOZ.-aik. coxnai 1. VII, BEm IL 4
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Hepieriers 31) cmosude c¢a npore Bce. MokeMo UpOTe CRABATH,
MO HAKOJH :

m £

3!
p
Ae p € wHEAO caTeaiti, a I BigHOmeHe Mi’K Macow ILiioro nepereHs
a macowo Carypsa, To piBHOBara nepcrens ocToiTh CA.

5. Hagonu6m carenits maiu mace pixai, ro i Togl aidmum-
.68cEMO [0 piBHARP PiMCHAIKOBHX JIHTOBEX 38i ¢TannMm COYHHHAKAMH ;
0ueBBANO0 N0 paxyHKH 6yayrs Ginrsme ckomnairosami. OjHaE B#AKO,
mo i Ty Dpu MaJBX Macax careaiTis aiiem A0 awazeolivHoro posainy
cHJa, AK B UepmMiM CIydyal, OTKe 3aratrEa KOHKJIO3UA OCTaHE; 3MiBH,
agi 6@ Ty BHCTYNAJH B NOJOXEHK HepcTeHs, OyAyTs BiA6ysaTH ca
B AyXe TiCHHX FpaHRLIX.

Maxwell 6epe paxbnie caywadt, mo oeperesb cKAajas €A 3 KYCHH-
EiB MeTeopHIHRX i JA0XO0JHTH A0 3aKN0Uedsd, WIO 60 I'ycroTa mycirzaém
6yre meurma abo pissa zi; ryerors Caryprma. Cepeama rycrora nep-
cTens piBRanabm ¢a B DpEGANKEHIO JBOKpATHili TycroTi BO3AyXa nijx
CTaJBM THCHEHEM, HO 0YEBHAHO IyCTOTa B NOOAHHOKAX MicLAX OepcTeHs
moraaér 6yTu Giabma.

Maxwell poraaye gani, o meperens naAHERH TATAHA He Mir6u ca
ocroaTH, aze MyciB6A poapiNATH ¢4 HA MHOXKECTBO MANHX CaTeniTis.
Moxsa npore npauarE, 1Mo OepeTedb CKJIAjaé ¢A. 3 OKPeMEBX uacTal,
8Kl MOoxRYTh 6yTd cTani abo mamnmi, ane Big cefe He sanexmars (Aedki
carenirn ¢ naunmi, a peaki crani). Crseppxae ce oGcepsanud, 6o uepes
BAyTpimamii (eper mepcreda momua obcepeysarm Geper CarypHa, mo
6yno6 memoxxiamse, Baroan6 aydi Carypsa nepexoimiau uepes TArAdE
neperens, 60 Toal migaaraanba peeparnaf.

Poscaign Kopanresckoi.!)

1. Kosanescka npmiimae mnogi6mo ar Jannge, mo Oepcress 6
ONHOPOZHEWH, yTBOpeHEH 3 NJIGHHEOI MaTepui; MOBCTaB Bim depes
obopor kpEBOf maockoi cumerpaanof srasgom oca OY (eir. IL), Ta
RemHOro pixkmoi Big exioem.

1) Mop. Zusitze und Bemerkungen zur Laplace’schen Untersuchung . d. Gestalt
der Saturnringe (Astronom. Nachrichten Bd, CXL 1885 er, 37 et sqts.)
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[Ilo6m akace ToOUKa nepeTeHd MOrJAa OCTOATHCH B piBHOBa3i, Tpela,
mo6a and weY saxopmao pissame Take, aE B Teopni Jaoaaca

1
2,3
V-I—Vl—]—?wpl-——c- 1)
e V iV, 6 noreanasmu neperens i CatypHa, o CKOPOCTHIO 060pOTOBOI,
p, Bippaznewe Bif ocu obopororoi, a C 6 craxa.
Haronn maca CatypHa € CKOHIERTPOBaBA B TO4INi TAXKECTH, TO:
M
Ve + 2
Ae %, € Bijjalene ysaxaHo! TOYKH ODEepPCTeHA Bij UJI0MHE PiBEAKOBOI,
a p, Bignanene e Big oem ob6oporosoi.

v,

B o6gmcaenro norenmany V sigcrymae Kopaaescka Bif cmocofy
Jdannaca; nicas mei cnoei6 Jlanaaca, mo Ainane mepereHnsa 3acTynae
AinaHem 6e3KOHEYHO AOBroro BaJbOd, He & BOOBHI oOpaBjaHBl, 60 roai
3 FOpH 3HATH, 94 6Ayp, Ax@l OpdA Tim nigcraBaedio BECTyODas, ¢ AYHcHO
Takoi Benmugud, A& Aymae Jaunac. Takox i ce sanoxens Janaacs,
mo Bics Benmka mOepcTeHA (po3MipE) 6 B HOpPiBHAHIO 3 HePeRpOLOM
enfucn Ayske BeJHEA, HE 6 TAKOXK JIOKOHIE ompaBAaHe.

3 roi mpmumem npriimas Kosanescka, mo piBHAHG 3rajaHoi KPHBO],
Mano~-mo pixpol Bif enines, B ykJaa! OpTOIOBAJBHIM COPSJHHX, Je
sice OZ e ocmio o6opory, 6:

Vx?4-y2 = 1 —adost
z = a (Bsint B, sin 2t 4 &, sin 3t 4 ) 2)
Re t e gilicna BeamsnmEa 3miERa B rpasEax (Q--- 2m), a app,

6 crai.

Ilpriimaroun posmipn KpuBOi AYsKe HeBeNOK], MOMEeM BBA'KATH 4 3a
manmi Apo6; a RagosE KpHBa MaJo piKEATE cA Maeé Big exafmem,
Myears {3, f, He aam 6yTy Ay®e MaXdi, @ TAKOXK 1 cyma

I8, + [Ba) + Bs] 4 e

MyCHTh GYTH Ay»ce MalXa B NOPiBHAHK 3 f.

Hakonu Ttenep npmiimem, mo do ¢ GesxoHeIHO Maianil el6MEHT
mosepxma{ mepcrend, P ogus uyskr Toro exemenry, P, ossagenuit oyHer
ooBepxai, AJ4 AKOr0 NIYKaEM NOTeRNEAny V, a © e Byr, axmil Tso-
paTh BEimEA BopmaiabBa B Touui P a mpocroro PP, 1o micaa Gauss'a
jicTaHeMO HAa HOTEHOHAX :
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V=—-—;—ffcos®dc. 3)

Haxosm copagui ansa P e (x y z), ama P, (x, y, %), Bigeryn
PP, =1, pocrass manpammi sragauol mopmanpmoi £ y {, T0O 4K 3BiCHO:

o= XTIy N34 ATEc g
Haxonn moxoxamo :
=Vx?+y? cosy, y=Vx +y?siny, 1
9 (t) = B sint + @, sin 2t 4 —rem
A=4(1—acost)(1—acost,) = "

B=a} [(cos t—cost,) < (s(t) — ot ))a]
C=2a2(1 — acost) [(co’s t—costy) ¢! (t) +sint ((t) — _cp(tl))]

JlicTaHeMO H2 NOTEHI[HAAN :

v L[ [T o hay @ity —w) g,
i ] . VBHASDF—d) i

a6o, HAKOJA NOJ0XKHMO :

1
5 (d’,_ "f'l) = ¥,

T

2 y ;
W — C— Aag (t?sm«‘} s 6)
. VB +4- Asin?y

P
V = [ Wit .
oJ o

Hakoau nomoxcamo :

aicramemo :

B
A4+B

VAsin?s - B = VB.s, k' = 8)
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nicraBemo ;

. C -+ Bag’ (1) — Bag' (t) s*
W= ds, 9
ji VA+B.Vs2—1 VY1 —Kk3% ; )

Ae k? ¢ aywxe mara BeIRIEHS.

€ ce imrerpan eainrmunmd, Tomy-T0 KoBaleBCKa yMKHBAE Ty @0p-
myn Weierstrass'a :1)

1

k
f VEZ—idf/l—k?aZ —p Kl - K
.
A€ :

e () e () e
fm () et (B2 ks

e () e

o 1 ., , 13 3(1)'4
=1+ Rt 7 (g) B r
B Buay Toro picramemo :
16
W-——-Wllog—k—z—i-—Wa,

ae :
w1 CHaB®) . 1 _ aByQ)
! 2 YA+B 2 2K %A
w, — — G+aB () aBy )

VA+B T TYA+B
Beananns W, i W, mona possuayTE Ricls cos i sin Beanumu

tit, B paas, npmuim cosmEHEEE GYAYTH pAKAMH CTENEHHAMH BeJH-

1) Hop. Weierstrass: Theorie der Abelschen Functionen, Crelle's Journal . 52,
c1. 75 et sqis.



30

98d a B f,, , 4 W0 2 6 AyKe mazne, To Ti pagdE 6yAYTh CBIbHO
36ixkHi.

2%

Iarerpan W, dt pae ca sopoct o6uHeAHTE B ceit cmocif, mo
0 .

BHpas pagy ma W,, mesanexmmil Big t, uomBOXEMO 4epes 2r.

2n
Tpyauiiima ¢ copasa 3 iuTerpajom [ W, log 16 at.
J o

Hosask B 5) penaynra B crae ca sepom asm Topl, Koad cos t—=
cost, abo ¢ (t) = ¢ (1), mo 3 ormaay Ha HAamy KPHEBY MOXe J8M
Topi 6yry, wong t =1t, 4 2mr, ge m 6 w@eno nine, To 3 CEro CIixys,
mo B ¢ mopinsHe uyepea 1 — cos (t — t), orake DOKEM HADHCATH:

B =a? [l—cos (t—tl)] B,,

ge B, macts ca possamyrs micaa cos i sin seawumm t it

Haronm sanoxmmo, mo B, = 8, = =0, 70 B BEAY cero B,
3BOJHTH €A Ha

5 U+ 6) — o (1= g eos E+ L),

3 90r0 cafaye, mo AJAA A0CTATOYHO MAABX B, {, B, #e sHAEas fag
Aflicnax paprocrail t t).

Hagoxm Tenmep momosmmo :

1 i
B=[ g 48— 5 (—geost+1) | 1 +B),
TO :
log B=2log a-}-log [l—cos (t—t,)] +log [% {1-}-,8’)——;— (1-8%) cos(t+t,) ] +log (1+By).

16 .
B Bmay Ttoro cenapae ca W, log i~ @ CAIAYIOURX narTox va-

CTHH :
W, log 16 (A + B)
~ 2 W, log a
1 1
— W, log [ 5 (L4+8) — 5 (1 — g cos L+ 1) |

— W, log [1 — cos (t —t,)]
— W, log (1 + By)
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Tpn nepmi sacrn moxkHa HoAi6HO A8 W, PO3BEHYTH B PANH i BupoCT
d'inrerpysara. YUersepra wacTh A€ €4 POSBHHYTH HA pAj JHU AAd
vaprocTaii t — t;, mo nexare mik O a 2z, Bo micaa Teopm! Fourier'a

2z

i Ty picramemo BapricTs imTerpara — f W, log [1 — cos (t—tl)] dt,
0

HakoNH BHpa3 Bif t meaanexHuii uepes 2r.
2n
[Mlo6r o64mcanTa inTerpan f W, log (1 + B,) dt, Tpeéa name-
/0

pea log (1 + B,) poseanyra B pag wicas cremennit B, ; pag cei is sa
AyKe MaJnx BapToCTHH §, f,, 6yne cmacHo 36ixkHull ; MoxkHA
oT:ke Oyae mepesecTH iHTepoBaHe.

Cum cmocobom picranem ma V 30BCiM 03HAYEGHHN i CHIbLHO 36im-

HRil paj oopmd:
Vo + V,cost, + Vycos2t, +

Coununukm Toro papy e 3 araspy wa a, log a, log (1 + §), &,
Be QiZTKOBUTA ®YHKOBSMEA (0 0e3K0OHEYRO MHOr0 9ieHax); Ix co-
YUEHBKH € BEMipAMEME JpoGoBMME ©YHEUASMH (; log a BHCTYnae Jmm
AK0 AO6YTOR B EyOi 3 AKOWCH CTENEHOK a.

2. Ilepeiigim Temep Ao woresuuany V,:

M M

V, = —
CVEFE T VI —acost)? + alel(h)

Brpaxens ce mMo:kHa Tako¥ PO3BHBYTH Ha 36ixkanii paj:
my -+ m, cos t, 4 m, cos 2 t, + ~m
Ae m, m,, ¢ Ningma oyaRnBamMA a $ §,
B xrimnm:

p)=(1 —acost)?= —;— a2—2acost, + —21— a?cos 2 t,.

Hakonm meperems mae yaep:xkysara ¢a B pisuoBasi, Tpeba Bead-

unns o, C, B, B,, B TAE BH3HAIATH, IOO6H -
1 1
‘ Vo 4 my o+ 5 w? (1 + —2—:12) 4+ C=0 ]
!V, +m —o’a =0 } 10).
vt b o |
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Vipe +mepe = 0 (s gopaThe) 11).
Benmgms § 8, By, ¢ GeagoHeuHo MHOrO i B Roxge piBHAHE

BXOZBTH iX 6eaKOHEeYHO MHOro, 0TKe ReMOXKIABO (X BH3HayATA. Mokuabn
OfHAE mOpajHTH cobi B celf cmoci6, o BO3bMeEM :

o(t) = %) sint + g sin 2t 4 o 4 6¥ sin (u - 1) 8,

o6gECAEMO COYEARRREE V,, M, i BH3HAIAMO: o ¢ gl S”),'----- 62‘)
rak, mo6n (. -+ 3) novarkosux piemasp 10) i 11) cunopeEno ca. Ha-
Eona6u Rani Aajo ¢a Aorasata, WO Ti BeARIAME XA p = oo 86J]H-
$KCA0Th €A JI0 0O3HAYEHHX CKiHYEHHX PPAaHUNp TAK, [0 cyMa Ge3ariajuux
BapTOCTAH IPpaHHYHAX BApaKeHb HA [, f, 6yna6é menpua Ak 3, TO
moxkHabu 3 cero 3akaouars, mo piseasa 10) i 11) cooBaars cg, Ha-

gonm sa memmummm o', C#) glt) BCTABEMO [DABHYHI BAPTOCTH
w, G B

Ce ¢ ogpak 1mm B TeopEi mooxknmse. [l{o6m sragami sexmypnE
3 BigNoBiAHEM NpulIHKeA6M O0YHCAHTH, NOCTYNHEMO B CAIZYHUHH cDOCi0.
Honoxkim :

¢ = Psint 4 @, sin 2t 4 e + B sin(u1)t
i opmiimim Ba pasi, mo |8, { 4 [By] + + [Bu| & Beamuamoto ToOTO
camoro psRy, oi0 a, Ta nOpoaycrim B po3sEHEeAAx Ha V; i m; Bef Be-
JRYEEE psgy Bacmoro AE (u - 2), npagim a”loga Gyne BenrdEAOIO
pagy sacmoro sk (m — 1). Toai 3 (¢ 4+ 3) mouarkosnx pisuass 10)
i 11) suiige, mo B, £, By 6 MaZBmMH BeIuYBHAME 1%, -ore poore
pPAAY ; MOXHA OTHe MOKJACTH :

f, =ay

‘;’2 aa az‘r

§

Bf" = af’"{"

Tonl 3 panEx piBBAHL BHOAAYTH Y, Yp—-Y, AKO OJJHO3HAUHI CRin-
9eni 9HCAa, a Aa’di OpH TAK BH3NAYEHHX BENHYHHAX {3, - Bu niBi croporn
ocraBmEx cd pisras 10) i 11) 6yAyTs seaAmuEHAME pPAAY BECHIOrO
aE (» + 2).

3. 3 ycero Toro BEXOAHTH, IO MOKHA BH3HAYHTH B ced cUOCI6
Iepexpiif mepcrend, mobn BHDAXKEHS :

1
V+V 4 7“292;
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fKC pAA MOBePXHI HEPCTEHA Maé MATH CTaly ‘Bapricrs, pixERIO cd
Bif crazol nsm o BeAWsEHy paay BECWOro Ak (v - 2). A mo (p -+ 2)
MOXKHA UNpPBHATH TAaE BeJHKE, AK X09eMO, TO MOXKeM 3aEAI9ATH, IO
Aificao icTEye TAKHH BUJ IEPEKDOK NepCTeHd, JKAd AKOTO MNOBHCIIE
BEpa’KeHe Ha Winii moBepxE! mepereRs € craze.

Kosanescka nepesogath fAanri obunciene aaa u — 1, mo6n BA3BA-
9ATH BHJ [EPEEPO0 NEePCTeHs 3 TOYHOCTEIO Tperoro paay. Ipomy-
CKAIOYH B BHCIIC HABCJCHAX BHPAXKEHAX BHDASH PAJY BHCIIOrO AE 4e-
TBEPTEH AicTae OHa :

V = gza?(v, + v, cost, + v, cos 2t, 4- v, cos 8t,),

ne:
256
= & (log g~ 2)
— — 11 4-98 — §? + 3§° 256
V’*a@( E1+6) + o —r )
1+8
— (1—p)(1+3) — 2+ 68 4 682 - 683
BE TR T A T T s+
Hani e:
M
VPf+Zf m, - m, cost, -4 m, cos 2t; -+ m, cos 3t,,
m0=M
3 3
m,=aM[l+a2 (—4“-"@—@2"‘%5‘()]
m’=a2Ml%_@i_
) 1
my = a?M | - @4 387 + 5 5 |
a B pemri :

“}“w292=—1_w” 1 +—~1~a2 ---w%lcostl—l——1—(.)2azcos2t1
2 2 2 4

Apyre, rpere i yersepre 3 pismams 10), Aki B Hamim cayJaw 6:
ralv, +m, —aw? =0
wazv,-{-ma-[——};azw A
za?v; + my =0,

36iprme Mar.-mpEpox.-afk. cexnmi T. VII, mum. IL 4
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MaloTh Temep BapTicTs :

11458-624+3° 256 a3 3 14-g2 1 e
M gary e MG (g SMB)aly+M-u?=0.
M(2+B*)—46————1_H5 7ot = 12)
2436 B(1—B)(14-3p) — 2H-63-+-6024+68%Y
TR sa e +(§Mp’+ 3(1+9° )Y—O-

N=

3 DocaiABOro 3 THX piBHAHB BHXOJUTD :

_ 1 3M@2+38)(1+8)*—4=p (1—B) (1 +38)
4 4128 — (287 — 126° — M (1 + p)°

a 3 Oepmoro :

I+ 13)

=M 4+ a2 N 14)
fe :
11+98-32+333

8 _4(1;-?)) +10ga2(215_33)2) (4 8") (2’1(::;5;3; ';' a)““

Jpyre 3 piemans 12) mposaguts 0 piBHaHs:

46 (1 —p)
2y N —
M@ +8£3) 176 n+atN=0 15)
Ae a3a vy, ake Bxofurs B N, Tpe6a Berasmrm Bapriers 13). Pispame 15)
CAYKHTR-ME 0 ofumcaens [.

Haroam B pismamio 15) mpomycramo BEpa3 upa aZ, AiCTaBEMO:

M(3+g2)—fﬁi(lﬁaflw=0.

fk nerko mocrepeun, 6 ce To camo pisnaHe, mo B Teopri Jannaca
(pienane 5). Mycmmo ty sa’oxurd, mo § & fofarse i se 6imbme ax 1.

Hani ax B Teopui Jauaaca Tpe6a mosoXxkHETH, WO < 00543 ; npsm

TiM BaJOXKeHI0 DiBHaHeé Maé 7sa fgoxarHi kopenf. Hawroxm oZem 3 HHX
¢ By, To 3 piBHaHA 1D) BHmaje 3 TOUHOCTHIO [0 UETBEPTOrO PAAY :
azN,
ﬁ = BD - - < 8 ]
2Mg, — 3+ ——
& e

e N, =N
A ! }lmﬂﬁo

Ca Bapricrs BeTasgesa B 13) fosBande 069EcIHTA 3 TARBM CAMEM
npaéauzxedey i v, a Tag camo Bupajxe i:

w? =M + a2N,.
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B kinnm 3aBBaxATRE Tpeba, o TEUED 6:
¢ () = psint + aysin 2t;
o(t) < Bsint, wmaroanm o <{t<C =

2
o(t) > psint, nakoam % <t

Jna meubmoro EKopeBs [ Z fyje membpmie, OTKe MepeKpid moay-
AeHREKOBRH Oyje MaB cmabnfHINy KpHBHEY B TOYLl Halibamsiie M0X0-
wenit Ao cepenorouEm niaoro eueremy (@ir. V. 6), a1a 6ixsmoro ko-
peBa i 6yae npormsro (@if. V. a).

Hocxizm Poincaré Hajg piBEHOBATOI HEPCTEHS 8 MACH ILIEHHOI OXHO-
POXHOI, AKOTO YACTHHH IOPHATAralTb A micaa saxoHa HioToma, Ta
AxHi Biz6yBae pyx oGoporosmii’)

1. Hpmiimin, mo OX e ocmro o6opory (@ir. IL), C cepegorouxa
TaxecTn monyAeanarosoro nepexporw ABA'B', CO = 1. Haii r = CM
1<¥ ¢ = YCM 6yayrs copagsEms O6irymoBamm Touxa M. 3rapgana
EpmEBa, cumerpnaaa Ao ocd OY, mae miexnsa Poincaré?) pipmame:

r = a (1 + B c0s g+ By €05 Zp + ) 1).
Poincaré npaiimae zaranbBe piBHAaHG piBHOBard :
3U = o,

e U e ayaernma cmi; B DONOMKEH, AKe 6 BiAmOBiZato pismoBaaY
rpeBanii, mycurs 6yTE U maximum. Hagonzm dm i dm’ ¢ aricr gea
eJ€MeHTH NepcTeHd Bigaaneni Big cebe o A\, To:

dm dm’ 1
U=ffT+-§-m2[y2dm,

Ae iHTeIpan BigHOCHTH €A J0 BCiX TOYOE MacH, w0 o6epras cg zi Cko-
pocTEO w.

Haitixe :

dm dm’ 1 [ [ dmdm’ )
sz'?ffT=W’ fyzdm:l’ 2

) Ilop. Poincaré: Bulletin astronomique r. IL er. 109. i 405. i Acta mathe-
matica r, VII. 259 et sqts.
2) Acta math. VII, er. 284 sqis,
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TO:
1
5 ol 3).

W e emeptia moremumatsna meperend, I ero MomenT Ge3BaagHO-
cTE 8 oraspy ma Bice o6opory; W i I Bigmoears ca go uinoi macm
neperend. Hakoxam Ti enemenru dm, mo searts misk mosepxmei piBHoO-
Bars a OOBePXHEN 3JEPOPMOBAHOI G(GE3KOHEYHO 6IH3BKOI0, HA3HAYAMO
gepes du., a gepes V# iy, HasRayuMO BiAUOBIZHI BAPTOCTH WOTEENmANY
Ta BiganeRa y (TOYEH Ha DoBepxuf piBHOBArd), AicTaHEMO:

W =‘/‘V‘udp., L] | ——:fy:,dp, fdp. = 0,

) zf(fVH + o 'yh) du =0,

60 BEpaxeHe B CKOOEAX e cTakde Aad nizoi moeepxHi piBHOBArd.

Hakona maca nepcrens e M, a rycrota p, 10 anameé mace M zo-
8BOJHTH HAM YTBODHTH AKyCh pendnmeo mim a, L, §, By, , & ce,
mo mogarok C aywiB OpOBIAHEX € 3apasoM CEepeoTOUKOI0 THAKECTH,
AacTh HaM persuumio zxd 3, i 6ygemo MoriH BA3HAYATH 3, AKO PYHKIEIO
peanun (B, By, ~——). HesasmcammmmE napamerpams O6yAyTs TOAl a
Bs Bs Konn npmiimeM, wocsmo Bafimam empaxede Ba U ako
®YHENHIO THX Oapamerpis, ro 3 pisuana 3U — O BEDaje:

oU oU oU
w0 T T

i Bel enemenTH @irypm GyayTr BHBHAYEHI.

U= (W +

‘oTHe :

= 0) 4)

Bupaxens W jacTh ¢4 Zerko 06YHECAHTH HA cili OCHOBi, wo Dep-
¢TeHb € 060poroBHit.

Hakonn dS i dS‘ ¢ ensmenmramm mosepxmi meperporo ABA‘BY,
y Ta y' I Bigerymama Big oca OX, h = x — x, To oba ri enemenra
yTBOpAT: 4epes obopor Roskoaa ocm OX pApa nepereri KoaoBi, AKHX
eneptis moTennmansHa 6 dW; BaKONH IONYJeHHAKH JIBOX €N6MEHTIB
dm i dm' Tex easmenrapEAx nepcrenis Topars 3 maometo XOY kyrm
¢ i ¢/, a Bigeryn TEX enementiB & /\, T0:

\
]
W=de, dW=ffiI%~,
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a mo:
dm = pdSydy, dm’ = pdS'y‘dy’,

A*=y*+y'?—2yy‘cos (¢ — ¢) +h?,
TO :

T T
d¢
dW = plyy‘dSds’ dy’ .
i f 'foVy2+y'2ﬁ-2yy'eos(¢'—¢)+h2

Haii: ¢' — ¢ = ¢*, 10 ysraapuAw9d, mo ¢ 0cTae CTaje Opd iATe-
IpOBaHI srAafoM ¢, AicTaremo :

dq’ll
AW = 4mp?yy'dSdS’ s
ey /; -Vyz,_i_ynz__,zyy: cos l}l“-l-hz

k(4

a60:

2 do
AW = 8rplyy'dSds’ :
, Yo +y)'+h*—yy'sin®s

pe V' == — 29. G ce m’rerpa.n eafnTEYHAN BEpImOro poaa, a 6ro mMo-
AyAR 6:

K — 4yy'
¥ +y)*+h?
G—y)y+h 32 .
+y)+hn? (y+7y)?4h*’ 5)
OTIKE :
AW = 8zp? vy

Vo +y)*+h* -l—.')")z-i—h2 Vl - kzsm%}
pe 3 e Bigerynom exsmentis dS i dS.

Poincaré mpuiimas, mo posmipe janol EpHBOY 6 AyxKe Maldi B 0O-
R
a k‘? gpyroro pazy.

Haxoam momoxumo y =14y, y=1417y, ey iy’ e co-
papui eaemenris dS i dS’ 3 ormany ma sies Cx,, piEOGimmy fo OX,
X X B

171 17 1

_ g [1+ Yty (Y1+Y1 Yt (x _xi)s] [1 Y1+Y1 (Y1+Y1 P (—x)? ]
21 1 412 42 812 ’

pisnago 3 1; Toai 6 BeJRYHHH OEpIoro paay,

h
T

tofi h? = (x — x‘)? i picramemo posBEHeRa nicas
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a mo inTerpan (asa’dborivao g B reoprY Kosajseseroi):

B VA ()t (ex)? e
j 1-k2sing (+1612+ )103 LT PR PRT PR V- PR
3
w____ Gy)d) LT +y1+y1 o) exh?
V(y+y")*+h? V(@lt+y, +y, ) 2+ (x— x‘)z 2 412 312

TO XiCTAaHEMO:

. + P (x-x)? 81
dW = 4rp2 [1-1—“2{"1 3(“15{;) —(1612) —--| log dSds’ +

+ g 4 x-x")2 '
+ 4mp2l [YI v + (yllb'}i!?-) 12}1’; 1 ( 1612) _]_] dSdse.

Hai:
W, = drp?l J j log 8l gsas )

— b7l I “:y]m 3(y116}112‘)z B (ng;z)z o ] log %l dsds’ 4 l
[ 8)

+ . ne . Il iy 2 ’
+ 4mp? ‘[I [Y1 ¥’ (Y1163]712) +Y213;1 +(316T2) +_] dsas,

TO TOAI:
W=W, 4+ W, 9).

3 pHCHIC HABEJCHHX ©OPMYJ] BHAHO, L0 KBOT 6 BeJXHIHHOIO

3
w,
Maj0Kw PANy —%.

2. llo6u smmaiits W,, nmigem cmocodom Callandreaut).
Hait-xe:
f(e) =148, cos g}, cos 29 + 10)
i BosemMiM kpmBi:
r, = uf(e), 1, = (u+du)f(p)
r' = wile’), 1= (u'-+ du)f(¢),
e u i u' ¢ gBa mapamerpm 3mismi B rpageusx (0---a), u' < u.
Kpmsi i 6 romorernuni srasgom epuBoi noxyaesnmrosoi (@ir. VI).

1) Iop. Bulletin astronomique . IIL er. 252, rarom Tisserand loc, eit. IL

1
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Haii exemenrom dS 6yze uacrs mix EpusamE U, u -+ du, Ta Ay~
9am¥ NpoBiAEDMH, SKEM BiANOBIAAW0TE EYTH ¢ i ¢ + d¢; Tak caso dS'.
Hicranemo:

dS = uf?(g)dude, dS'=u'f?(¢') du'de’
3 == w2f2(g) + 02f2(y") —2uu' F(o) £ (¢') cos (o - ¢).

Jdas pasoY Baproct % Oypemo iarerpysars asrasgom uw' sig O
20 %, a ansd ¢' Big O po 2z rax, wobu eremenr dS' o6uEMaB BeY mo-

n0%eHa B cepepusi EpuBoi u; Aaxai u wae ca amimard Big O 20 a, a0
Big 0 go 2=. Toal moxBa GyJe BANHCATH:

W, a u 2n 2x 81
AL 13t £2()f 22" ‘
Zrp?l j3d“j? au'f, JPereiog Vet e e e o

ues iHTprOBaHIO Iraggom u’ CTane, MOXKHA OpPOTE OOKJACTH :

u = ux, do’ == udx,
a Topi:
W,

a 8! 1 2% ,2n
SR 3 - 2 2 (o '
Tngil Lu log —du Lxdxjo jof (9) 2 (¢") do do’ +

1
V B{g) xR ") —2x1(¢)f(¢") cos{p—gp')

dedy’,

a 1 9n 2r
11 uddu|xdx f2(¢)f%(¢*)l0
) +L L L jo (9)f*(¢")log
Mosxna GeamocepeRno imTerpyBaTH 3TAAZOM U; TOAL:
1

ju3 log %l da = —;——u‘ log % + -1—16 u* 4 Const,.

a 8l 1 81 1
flog du = -at (log =+ );
Janpime 6:
2 2
ff2 (p)dy = _f(l + B, €05 9+ 8, €08 29 + ) 2do = 2= (1 4 ¢y,
0 0
Re:
1 oo
2
=?z%
Ta e OpomymeHo AOGYTEH TPETOro cremeHa BeXWIAH (.
Tenep picranemo :

W, = =n%p2atl(l +¢ )2(i+ 210g—8-l-)-|—,— 2a‘lﬁxdx 12)
1 0 2 a R .0 ’
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ae:

o 9n i
J=] [rePre)e

VI (¢)+x £2(¢')—2x £ () £ (¢') cos (9—9")
[Jo6n o6uacaara J, moxoxim :
£2(g)-+2 (o) x 2—2x{(g)f(5*) c08 (p—¢*) = [ 1+x2—2x cos (¢—¢*)| (1-+H),
ne:
H

dodg’.

£2(g) —1+x2[f2(¢")—1] — 2x [f()f(¢) — 1] cos (s—9')
= 1-4+x%2— 2xcos(p—0o')

13)
Tenep Aicraneso:

2 2w 1
— 2 2 (oY1 g
T=| |PE @)

dede! —
V1 4+ x2—2x cos (p—¢') e

1 9 2%
14) —?L I f2(0) £2(¢") log (1 + H) dody'.

Pospusatosn Ha pag AicTatemo:

o
1 X0
lo == cos n (g—9').

8 V14 x2 — 2xcos (9—¢') ; n (=)

Haiixe :

oo o0
Sfocosng=¢, JPwcosnie =7,
1 1

TO:

@) =141, I =1+

Mepwnii inrerpan @opmm 14) upmiime BEA:

n 2 2=
D [ [(+2 4200 KL ) cosm (o) 8

n

Hlo6n ceit Bacaig Bys pixkamit Big aepa, Tpe6a BHpaKEHE B CROG-
kax seecrd Ao 4L, a6o po 4B cosngcosne’ = 2.3, cosn (p —¢');

2

Bae

imrerpan npuGepe Toal Bapriers 47?2

-

Popma 13) gacrs 00 BEEKOHAHK :

14-¢~—14¢)x32 15)
14-x%2—2xcos 9 :

He={+ {400+ — 1)
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A mo ce BEpaxeHeé 6 3 OrAspy HA [ Hepmoro psay, BpoTe
MOMKHA BSATH :

2
log(1+H)=H~ P; ,
a Toji:
o0
xn 2 1 1.0
J=4ﬂ2; — B+ 16)
me:

2x 2n
L= [~ 2H) (1413 (1 4-() dede.
o o

Hakoxn serasumo Bapriers sa H, gicrasemo:

2r 2n
I, = j f (— 26— 2 — 3¢2 — 3¢/2 — 8K') dedy’ +
0 0

2n 2 g1 2__9r2 i —pi— 2 N 2

0 14+x2—2xcos 9

2n 27 2 12 oy
22 g - 2 ,
+ (1 —x7) jo L 57— Zxcos9)?r e
Honosxim :

o [o 2] 1 [o <]
(2= ¢, + Jcacosng, [?=¢ + Jcwcosn'y, ¢=—5If
1 1 1

n

1
1-4-%x2—2xc0s9d

1
(1 +x?—2xcos9)?

18)

[e 2]
=A; +IJ Apvcosn” 9
1

[va)
= B, + 2 B.«cosn"9
1

TO ZiCTaEeM :

j,2rz jind?d?‘ _ jzn f?‘d?d?‘ —o,
o Yo 0o Yo

j.%f jﬁ{; dode’ = Jﬂn J%fz dedg’ = 4x’c,.
4] 1] o 0

I o =o

S61pREK MAT.-nPEpOA-aix. cormai T, VII, smm I 6
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jzn J,er Cdcpdq:“ _ 2n 9% ¢ dq;dcp‘ _
14-x2 - 2xcosd j ,[ 14 x2—~2xcosd

A 27 3 i n 2% 9 '
4 d?d? . ¢ d@d@ A
j j. 14 x2—2xcosd j J 14+ x2—92xcos 9 = 4’y A,

on 2= 9 ‘ o 9 'a .
jo Jo (1 +X2—-2XCOS{})2 J j‘ (1+x2—2XCOSr&)2 = 4= Cy BO‘

o0
9 2 CC‘ dq:dq:' . )
j J 14x2—2xcosd —WZAan’

1

o0
2r 2n i
7t dodg’ R
j j (1+x*— 2xcos9)° _"ZB

B Bmpy Toro piBmaue 17) aacrs:
o0

J,=8ac,| -3-A) (1+x)+By(1-x%)?] 202 Y, [A(1+x)-Bi(1-x3)?] 8.

Hakonm apisxemusyem gpyrait s ssopis 18) i mommoxamo de-
pes X, aicrasemo:

dAO ®  dA, 0 ; 0
e +Ex = cosn{)=—Ao—2Ancosn8+(1+x)(BO+§Bncosn&);
1

3 BifcHw cxigys, mo:
(1= x)By= A, +x 22

B BEay Toro:

o0
J,=8n%, I:—3—2A0 x3+x (1-x2) %J + 21:22 [2A,,x’—x (1-x%) d(ﬁ: ] g .
1

A mo:
1 2xn
A"=1———x=" A“_-l— —x2’

TO:

o0

J, = — 2dnlc, —4x? Jynxt f.

1
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OcraTouno picramemo micas 16):
o0

= — 6zc, —}—1:2'2 (% — n) X B s

1
3 BifieH:

)
1
. 2 3 n—2 2
j‘o Jxdx= — 3x%¢, — = ; = B, -

Hagonm serasEMo ce B 12), picramemo:

() G D) SE - o
Hoaoxim :
at(l + ) =2, 21)
TO :
8
a

8l 8l
2]0g = Qlog —é-— + 103‘ (1 + Co) = Qlog —aT' + C s
0

a pismase 20) pacrts:
1 8l 1 4
J— 2 — - .
W, =3 ﬂu‘l[g +2log - "‘2;(11 1)@] 22)
3. Harkonm y 6 mpamosicHa mnosejeHa 3 easmeury dm Ao ocH

obopoty, Topi:
dm = pydydS,

a imTerpan:
I= jy” dm == 2arpjy’dS,
a mpo:
y=:141y,
TO:
1= 2mp (1 [ a5 + 312 ['y,dS + 21 [ y,%as + [y, %as) 23).

Toura C 6 CpexOTOYKOI TAXKECTH, OTKE:

J‘Y1ds =0,

a mo:
dS = a (1 +)? dude,



TO :
a 2r
de:juduj(l +0)%dg = ra?(1 4 ¢,) = 78,2 24).
Orxe 7a,? 6 N0NEM LOAYACHHAKOBOLO OEPEEPOIO,

Jancme maem :
a 2n 1 9 ,
jy, ”dS=f u3duj"(1 +§)‘coszq:d9=—j'(1 + 47 4-") cos? gdp =
0 0 4 J,

1 1 2z a?
=T -+ ) a' I {cos2¢de (markoam A06yTHH T NponyCcTEMO) =
0

1 1 1 1
=—Z-ﬁa4+——2—-wa‘52=—4—7:ao‘+-§-arao‘ﬁg 25)

3 smpakens 23), 24) i 23) paiige 3 BiAOBIAHUM NPHOARIKEHEM :
3 3 »
I=2’7\:2p8021(l2+—4~302+—‘2—aozﬁz) 26).

B Buay msopis 3), 22) i 26) picramemo Tenep Ha ®YBKHHIO CHJ :
o0
: 1 8l 1 1 s 3 3
U=n®fp%a,* [§ + 2log 5; + 2; (?1 — 1) gn] +rwlplay? (12+ % a,%+ 3 a, 2@2)

Maca nepcrens 6:

M ==2z%a,%lp,
OTXe
M
8]l = 55— 27
. 0 2r%p )
a.:
v

o0
1 81 i 2 2 3 3
M g rlons + R G- DE]+Mgp (P+qatrgat) 2.

U 6 mpore ©yHENHEI0 3MiHEEEX HE3aBACHMAX 2, (B, P3,-—-; £, HE
BXOZHTH Ty, 60 Ana n = 1 ¢ (—%— — 1) = 0. — Io6a U 6ya0 ma-
ximum a6o minimum, mMycers GyTa:

du du du
@ % @&~ @

=0 n>2 29).
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dUu
3 —,— =0 sBiige §; =p, =--=0, a 3 —— = 0 picrauemo:
d.:n dﬁﬂ
3 o?
by = & =fp 31).
dU
3 —— = 0 sBEDage:
i, A
oU oU dl
o8, T ol da, = 0
a6o nicag 27):
oU 21 U
oa, @& o 0 32)
3 pismans 28) smnajge:
=M ol 1 fp
1 U 1 81 3 wla, /3 3
LM a, (g +2og—-—&)—a+ ~Tp (T+3h8)
B Bmpy cero pismane 32) mepeiige (3 mponywenem w!) va:
5 8l 2uwtl* . 3u?
T2 + 2108‘? T wfpa,? + 4nfp =0
abo:
w? a2 8l 5
-5 =) (e o — ) 33).

Ilpa oomoum cero piBuaHs mookHa c¢a OepecsBiftsaTH, mo U Bu-
maje maximum, 3BauETs ¢4 piBaosara O6yiae tpesaia. Ho rammra
Tpe6a, M0 MH DPHAANAH OepeTeHs 06opoTOBEE i He cmxowemmii; Tpe-
BaJiCTh PO3CAIAHJE MH OPOTE JHII AAA TAKWX 3MiH, AKi ¢irypu 06o0-
poToBoi He 3MiHAKWTH; HalHmenmbma 3mima mycfaad
piBHOBAry 3HHWHTH.

4. Poincaré nopae pmani ocp-ari Bmexigu!) -cBofx TeopeTHIHAX
posexipis. Eafncoias He 6 BHEAKWIHO @irypaMd PiBHOBArH, AKEI Opuiinae
TeY 0CTal49a B IIOBECMIM pyXy ob6oporosim. IcTHye mpoTEBHO Ge3ko-
HEJHO MHOrO piskHPX <iIyp piBsoBars, a Bcl ORE 6 CHMETDHYHI 3 OLAARY
Ha Daomy npamoBicsy Ao ocH puraumi., BeY 7i oirypu maioTe meBEY
CKiNBKiCTh maomuii cEMerpmi (mo EaiiMeHbIle OAHY), AEl HEPEXORATH

.

1} Ilop. Acta math, VIL cr. 878 sgts.
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yepea Bich, a MiXk HAME € Kinxbka maomud o6opory (pesomonui). Ho
Mix ycimE TuMm eilypama € Jum ofHZ Qifypa TpeBaXa; Mae oHa
asi maoma cumerpmi. Mer (apoeknuo) cei moeepxai wa ofsy s naomait
comerpni i mer eaimcoind, 3 AKOY MOBEPXHA c4. NOBCTANA, OPEACTABAAE
2if. VIL.. Enincoiaa masamayesa To9EaMH, KOHTYPH MeTy arajaHoi O0-
BepXHI i mepekporo 060x mpeacrasiase ainia Taraa. TYee npegcraBide
Ty 4acTk NOBEpXHi, AKy BHJAKO HA Homeper eaincoijd.

EnYocoigs o6oporosi @ TpeBaai, HakoAH YX COAOUWCHE 6 MeHbMIE,
Ar cniaomeHe enincoigm Jacobi, a eaimcoigm Jacobi € TpeBaxi Topj,
HAKOJH € MaJ0 BHJOBXKEHi; B TiM CJAy3al piBHOBara ocras, Xord 6m
Teu Oyaa Kaelra.

Ilogymaiime Temep macy OJAEERY OAHOPOAmMY, mo Bigfysae pyx
o6opoToBEl i mOMany CTAraeé cd, HO HE TPATETH oAHOpoAHOCTAE. Haronm
Maca Ta OCTHra€ Ry¥Xe NOMAany, a TepTe B BEYTpi 61 € JOCHTH BelNHKE,
ToAl pyx oboporoBmii ocrac B ycix gacTAX macH. B csx ymosax' Tew
CTPEMATH [0 OpPHEAATA cTa)oi @ifypm pisdoparm, a momesT romy (mv)
ocrae const,

3 mogaTEy, KOJHA rycTOTa 6 HEBeJHKa, Maca NpALiMas BAJ enincoad
o6oporoBol, w0 He MHOTO pixkHATH ¢a BiA kyal. Hacmiaxom pyxy odo-
POTOBOr0 HACTyNA6 CHNOUIEHE, a KOJAH OHO mifige ap %, eaiocoiga o6o-
poroBa ctaech enimcoigoro Jacobi. Uepes nanpme ocThraHe maca mepe-
craé 6yTu enincoijanbHOMN, CTA6CH ACHMETDHYHOK 3DIAA0M NJAOIMH YZ
i npmiimae smy opegerasaenmii ma oif. VII. Eaincoiga spasce aerro
BrayTa B cepejHill cBoiil wacrE, Ho 6izpme 6AM3BKO ORHOrO 3 BEPHEIB
oca 6inpuioi; Hali6inbma 9acTh MaTepui CTpeMHTH 3HOBY A0 TOro, mobH
OpEBATAE BUA KyaAl, & Mala 4acTs BiATylIae cd OPA ORHIM 3 BepIKIR
ocm 6inpmoY Big enineofau, MoBOH Xoriga BigipBaTH ca Bif macu ro-
a0sroi. Hakons maca crarse eme Aanf i gani, To iMoBipHO Maca craecs
mopas 6iapme i 6iApmie BrEYTa B cepepdai, 3Byw:aé ¢4 1 poamazas ca
Ha aBa T1ina.

Tepnoniay ¢ ciwnto 1901..
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PO MJAMHE COHIYHI

Hanucan

Credpan Pyzuumxui.

YACTh JIPYTA.

Mpo AicHuiA pyX COHiYHMX naam,

dr koxpge mEpme TiMO HebecHe MAOTh NAAMH CcoHiYHI ABa pojH
pyxy; pyxX uosipsmii i pyx aificamii. Pyx nosipuuii Bigsysaore omE
$asom 3 IO COHIYHOIO KyJew Ko0J0 €I ocH, pyX AilicHuil Bii0yBatTh

/ onu camm paa cee ma comiumili mosepxmi. Hasea ,mosipanit“ nme komwe

€ Ty oupaBjasa, 060 Gepyum piu 0es3raA4jHO PyX, 0 HA3BAHHI HaAMH
nosipumii, e ailicunm. B Bacaigok poranmi CcoRNE DAAMH 3MiHIOIOTH
UpeNidb CBO6 MOJOMKEHE AJdA 3eMCKOro o6cepBaTopa. YIKHBAEM HA3BH
cei JAm Jia4 BijpiskHEeHA Toro pyxy Bif pyxy AilicHoro. Bumuntm ce
MOKeM THM NeBHifime, mo ceil pyx € AilicHO B 9acTH no3ipHHi, 60
miZuyac odcepsanal €ro Hauma 3eMAd 3MIHIE CBOE MOMOIKEHE.

Ilosipumii pyx maam comiuaux upepcraBige cs Tak. llaamm aBaa-
I0Th €4 Ha CXiguwiM Kpalo COHIYHOrO EpysKKa i mOCYyBalOTh €A MO piB-
acOiskanRy couigmin Big cxoay Ha 3axig. Ilo 14 gmsx Big gacy, 4K
cd MOKa3ald, 3HAKAITH IMIAMH I03a 3aXiHEM KEpaeM COHiUHOI0 KpYyXKKa,
‘9008 D0 TakiM caMiM uaci 3HOB €A NOKA3aTH, HAKONH Po3yMie cd 3a
celi 9ac He sEmkan. Coam Bigpasy ppi abo Giasme niaam ykaxe cd Ha
“0WivHIM Kpy:KKy, JOporH X € 3BHYAHHO piBHOOI:KEHI; Te mocay-
sun0 8 XVIL Bini okasom, mo naamME BaXoAATh € HAa caMili MOBepPXHI
CiEnd a He mosa Hew. Poscaigsyrounm rtouHiiime mosipHuil pyx miagm,
B i0 paHo momivyeHo, mo BiH He € piBHomipHEmiI. Ha cepepuni Kpy:kra
#iH 6 cKopmmii, y Epad BiAbHifimmii. BuroakoBane merke. Bo mosipao
{AOYyBAIOTH UAAMHE CBili pyX 0O 070, B AfiiCTHOCTE MO EYJMHCTii
‘OBEpXHi.

KpoBi aimii, mo iX oOmCYyIOTh OJIIMHE B mO3ipHIM pyXy, MaKTIb
77oke pixkHnii Buf. Bice conms e maxmmena o 7° 15° go mamowmi erxaino-

dieas Carringtona axa emoxa 1850). B macaigor pisxHOro moio-

36iprEK cexnui MAT.HpEpPOX.-aik. T. VII. Bum. II. 1
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JeHs 3eMAl SLIA40M COHIA B DIHHX NOpax PORY 3MiHAIOTH CBili BHJ
mimii mosipmoro pyxy mnaam. Koam comine maxogats ca B KOTpiil He-
6yae abemai, ToAi AOPOrH MO3ipHI OAAM € OPOCTAMH JiHTAMH, Ha-
xamenaMu xo ceaintued. Jlie ea ce 4. uepsHA i 6. rpyand, KOIH -
HOBKHHA COHNA B erxainruni BuaocaTs 74°30° i 254°30° Bix uepsua
3aYEHAIOTH ¢4 Ti NMpoeTi AiHii BUEPHBIIOBATH 1 3MIiHIOIOTH €A B BHJOB-
skeni exnimen, HenoBHI, 3BepHeni BHYTPIMIHOW CTOPOHOK [0 HiBHOYH
Haii6insme Bupasui cyTs Ti eaincH B BepecHH, HOTIM KPUBOHA TX MEHB-
miae, mob6m 6. rpyiHa spiBHaTH cd 3 3epom. Big Toro vacy popors
nAAM COHIYHAX 3HOB NOYHHAIOTH € BHEPHBJIATH, aJe B CTOPOHY HPAMO
IPOTHBRY, BOHH € Temep 3BepHeni Xo moxyxmesoro Giryma. Maximum
KpHBHHHI TpPHNaZaé HA Mapels, MiniMym sKe 3H0B Ha 4. uepsHa.')

Toii mosipumii pyx NJAAM € BAXKHEM fABnmeM, (0 HOCHYKHB /0
03HaYeHd 4acy 060POTY COHI, WO € eNEMEHTOM BAXKHHM AN A0CHIAIB
MeTeopoNsOliyaaX, a roJM0oBHO 1A MmaruerHux. Koxz imenHO 3amami-
Tagm co6i yac, B AKiM OAAMA HAXOAHTH cd B JaHiM Micui COHiYHOrO
KpyKKa, a TAKOXK 9YaC, B #KIM Oaama Bif6ysma ninaii mosipumii pyx
3HOB B TiM caMimM michi crane, Haiigem 8 ix pikmmni gac obopory
COHIIA.

€ ce posymieé ca yac cHHOJuYHHi a me cinepuunmii. Box gepes
THX [BALATH KiJbKAa JHTB, 100 celi 9ac CTAaHOBNATH, HAIA 3€MJd 3Mi-
nmaa coe moimoskene. Bxxe Scheiner, osmauyroum 1o pas nepmmil vyac

poranui conng B nosatkax XVIL Bira ssepays ma ce ysary. Jlua wacy

caHognyHOro 060poTy comNA ojepxaB Bim 27'/, mmd. 3azmavim codi
Tylo Bapricts uepes 7. Mawun Epim Toro mawe T = 365"/, puis waii-
jeMo uac cujepayHOro 06opoTy B TOif cmocio :

L
7. Wisw —}—’c.T
+T —2t — Tt =0 3 Toro

t(T+12 =Tr
Tz 365%. 274 |
g NP T L

B roii emocié osmayms Scheiner cmpepuunnmii wac poranui Ha
25, xma. € ce mpupopmo Tinpkum mpmbamkena sapriers. Big XVIL. s.
a% 70 HAWHEX 9aciB KiJBEAHAIATE pasiB 03HAYyBaHO uac poranui
connd i ofepskyBaHO HHBII BapTOCTH, W0 AAKTh CA CydJacno O3Ha-

25

O

t nHd

1) Secch o. c. er. 21. ci.

3

gura. Merogs, wo OyJd OpuTiM yskusaswi He € Tak Upocri AK Me-
Toga Scheinera, aze saiimard cd Humu He O0yJeM, 0OAaMO TiJABLEH
pacaign.”) '

Yac :
Odcepsatop poranai Ha};‘éﬁeﬂg ﬂosz{r)mua Euoxa

cul. i
S‘c]w'in'er 25:339 7030’ 69 —70° 1634
Cassini 25°58° 70307 700107 1678
Lalande 25420 720’ 7890 1776
D).Lflambre 2:’)'9 10 719’ 8017 1775
Bohm 25520 6°57° 7647’ 1833
Bianchi 925350 — — 1839
Langier 25:34° 79 75"8’ 1840
l’etc:rsen = 6°1’ 7329’ 1841
ISySiL.US 2::)'090 6°38’ 76038’ 1841
(‘arr{ngton 25°38° 745 7340’ 1850

‘ \‘Vq.lt 2'{)'182" 791’ 80°33-3’ 1854

Sporer 252340 6%7’ 14.936’ 1866

Bugumo orike, mo pesyabratm gocniniB Hajg POTALHEI0 COHIA €
MeXKH CO(’)OIO. Ay:e pixkHi, iMeHHO, KOJXH nOpiBHa6M pisHENI, aKi TyT
3aXOAATh  MIK  HOOABHOKEMH oGcepsaTopams, 3 PpimKHRNAMHE, AKi 6
MOXKJIHBI UPH HHBIIHX obcepBanaax acrponomiuanx. Tam omm o6epra-
0Th ¢ Wo Haiibizpme B cekyngax a6o ix wacranax. Ty omm € Bemuki
a NO0XOJUTh Ce B YaCTH 3 3aHANTO MaJOro 4@elaa o6cepBaluil a iMeHHO
B JaBHIANIAX YacaxX, KOJH 8BAYAlHO JumIe TPOX obcepBaImii BKHBAHO,
wodén obpaxyparn 4ac poranui i HHBII eJeMEHTH.

B romosniit sxe mipi moxogars Ti pixmmni 3 woro uupmoro. Imenno
JAMH COHIYHI He 0CTalOTH €TAN0 HA OAHIM MicHH COHIY4HOI ooBepxHi,
aze mepeHocATs ca mopas B mAEBMI Micnd, 60 BigGyBarTH Epim mosip-
HOr0 pyXy me pyxX AldcHHH ad0 BJAACTHBHIL

Yueni py:xe nismo ssepmyam ysary Ha pfiicamii pPyx maam, ro-
JOBHO TOMY, 110 pas iX BiZKDHBIIA Jy:Ke €A MaJ0 HAMH 3afiMaJH.
lepmmit Olbers mpunyckas icraosane Takoro pyxy. Bim BHDA3LB CBOE

1‘) Ilop. Wolf. Handbuch; der Astronomie ete. m. I cr. 492 ca. Secchi o.
c. er. 126. »



































































































































































































































































































