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Hocutimxeno 0co6/IMBOCTI CTPYKTYPH IJIAHETHHX OpOIT, a Takox OpOIT y miacumcremMax CymyT-
nukiB lOmitepa, Caryprna i Ypana. [JoBeneno, mio B IiJIOMy OIS MiACHCTEMH TJIAHET HAOJIMKEHO
BUKOHYETHCS IPABKUJIO “30J10TOr0 nepepisy”. 3pobsieHo OmiHKy mapaMerpiB opOiTH TPAHCILIY TOHO-
BOI rTanern. Y towHeno dbopmysty Boerr nuist notanerHux opbit. PosrisinyTo 3a/1eXK HICTH CTPYKTYypH
opbiT y migcmcreMax BTOPMHHHUX TiJI Bil MACH HEHTPAJIHLHOTO TiJIA.
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I. BCTVII

[Mpobaemy 3apomkenns, 6ynoBu it eBotrorii COHAIHO
CHCTEMU 3aBXKIN TPAKTYBAJJIU AK OOHY 3 HAUBAKIIUBI-
mx mpobsieM Hayku. BoHa mpuBeprasia 1o cebe ymary
6araThboX BHIATHWX BYEHWX, aJjie i IIOCi TOBHICTIO He
BHUpilIeHa: € DaraTo YacTKOBHUX TEOPiil, ajie HEMAa€E €an-
HOi, 3arasbHOBHU3HAHOL [1-3]. YBara mo uiei npoGiemu
3aroCTPUJIACH OCTAHHIMK MECATUIHTTIAMN Y 3B’SI3KY 3
PO3BUTKOM HOCJIIKEHb 33 JIOMOMOTOI0 ABTOMATUTHUX
KOCMIYHHX amapariB, YHACIIOK YOro oOCAr HOBOI iH-
dopmarii npo 6ymoBy Consunoi cucremu GesmepepBHO
i mBUIKO 36iMBITY€ETHCS [4, 5].

Tenep 3araJbHOBU3HAHO, MO YTBOPEHHS i €BOJTIONIST
cucTeM BTOPWHHMX Tinm (mtamer 1 IXHIX CymyTHHKIB)
TiCHO TOB’si3aHi 3 MPOIECAMN BHHUKHEHHS # eBOJIIOII
3ip. fk Bimomo, OCTaHHI BHBYEHI 3HAYHO Kpalie, II0
3YMOBJIEHO HAABHICTIO BEJMYE3HOTO EKCITePUMEHTAJTh-
HOTO MaTepisily mpo pisHi ¢das3m iXHKOI eBOJIoIii. [H-
dopmaliis K Ipo CUCTEeMH BTOPUHHMX TiJI 00MEXKYEThCS
JaHUME TPO taHeTu i ixui cymyrawku B mexkax Co-
HAYHOI cucTeMu. imoresa mpo CopigHeHICTh MPOIIECiB,
3aBOSAKN IKUM BUHUKAIOTH Pi3HI MOCHCTEMI BTOPUHHUX
Tl (MU1aHeTH HABKOJIO 3ip, CYNYTHUKU HABKOJIO ILIa-
HeT), MOXkKe CTaTH OCHOBOK CUCTEMHOIO MiAXOmy IO ixX-
HBOTO BWBYEHHs. B paMKax Takoro MiIXomy BiKe 3po-
6s1eH0 cipobu kjtacudikarii BropuaauX Tij1 y CoHsTaHii
cucremi Ha miACTaBl posnomity ixuix opbir i mac (muB.,
wanpukiam, [1, 5]).

Xo09 IpocTOpOBa CTPYKTYPA MiICUCTEM BTOPUHHIX TiJT
y 3arajJibHUX prcax Bimoma, € cyTTeBi “merasii”, Ha siki
JIO TIHOTO Yacy He 3BEPTAJIN JTOCTATHHLOI YBATH, HE3BAXKA-
f0YM HA Te, IO iX He MOKHA BBAXKATH BUMAIKOBAUMHI. Taxki
0CcODJTMBOCTI HEOOXITHO BUBYNTH i BUKOPUCTATH IJIsI TIO-
OymoBU GBI JOCKOHAINX MoOmesieit eBostomii COHIHOL
cuctemMn. Mu JOCTiAWIN OCOOJTMBOCTI CTPYKTYPH ILTa-
HETHOI MiJICUCTEMH, 30KpeMa, MOKAa3aJu, MO i Hel
B IiJIOMYy HaOJIMKEHO BUKOHYETHCS MPABUJIO “30JI0TOTO
nepepisy” [6]; wa mimcraBi sHaiimeHol sasexxHOCTH 3a-
MIPOMOHYBAJIA TilIOTE3y MpPO iCHYBAHHS TPAHCILTYTOHO-
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BOI IIJIAHETH; MIJISIXOM aHAJIi3y PO3IOMiTY OpbiT y mepn-
depiiinnx 00J1aCTAX PEryJIAPHUX HiACUCTEM CYILy THUKIB
miaTBepausn rinoresy rererouii [1] — momibrocTu mpo-
neciB (pOpMOYTBOPEHHs y HiAcCHMCTeMax BTOPUHHUX TiJI;
3pOOMIN OIIHKY 3a/Ie2KHOCTH BiIHOIIIEHHsI iBOCEH Cycim-
HiX OpOIT BTOPUHHUX TiJT Bill MACH IEHTPAJILHOTO TijIA.

II. CTPYKTVYPA IIJIAHETHUX OPBIT

Posrniamemo muTaHHS PO AWHAMIUHY acUMETpPiio B
CTPYKTYPi MJIaHETHUX OpOiT, OOYNCITIOIOYY BiJHOIIEHHS

a, = a, a;il, (2.1)

Ie a, — BeJuKa miBBich n-1 opbitu ( n = 1 Bignosinae
Mepxkypito, n = 2 — Bemnepi, ... , n = 5 — moscy acre-
poinis, n = 6 — IOuirepy,..., n = 10 — Ilayrony). Ii
3HAYEHHsI HABEIEHI B TA0JI. 1, MPUYIOMY [IIsT TOSICY acTe-
poiniB y3saro as = 2.9 a.o. [7]. [Ipencrasise intepec Ta-
KOX BiIHOIIEHHS MiBOCeil OpOiT JasThIuX CyCimiB

_ —1
ﬁn+1/2 = 0an Gy 49,
_ —1
Yn+1 = Ap Gy 3,

—1
6n+3/2 = 0Qn Qpyy,

Bonn raxox masemeni B Tabsr. 1. Kpusi 1-4 puc. 1 npo-
BEIEHO Yepe3 TOYKW, IO BiAMOBIIAIOTH 3HAUEHHSIM Xy
(xpuBa 1), Bpy1/2 (KpuBa 2), ... , dpy3/2 (Kpusa 4). Ak
BUIIHO 3 puc. 1, yci i KpuUBi MalOThb BUCOKHI CTyIiHb
cuMeTpii cTocoBHO mpamMoi n = 5.5 (kosim Xk He Gparu
0 yBaru mosic aCTEPOiliB, TO KPUBL CTAIOTH OyKe HECH-
METPUYHUMHU, 30KpeMa, MepHinit MiHiMyM Ha KPUBiil o,
nmocarae suadendsa 0.292 mpu n = 4). Y taba. 1 nase-
JIeHO TaKOXK CepemHi apndpMeTryHi 3HAYCHHs BiImOBiI-
Hux BigHomenb. CepenHe 3HAYEHHsI (v, Ha IHTEpBaJI
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1 <n <9, ake nopisuoe 0.604..., HABOOUTH HA IYMKY
npo “sosiormii mepepiz” [6] i MOXKIMBICTH 3acTOCYBaHHS
pany ®ibonaudi [8, 9] /151 HAGIMKEHOTO OMICY KPUBUX
1-4. fx Bimomo, mpaBmio “30J10TOrO TMEpepizy”’ HaJe-
KUTH [0 Haiblibll 3ara/ibHUX 3aKOHOMIpHOCTeR (op-
MOYTBOPEHHSI ¥ TPUPOIi. IBUYANHO BOHO BUKOHYETHCS

HEe TOYHO, a 3 HEBEJIMKUMU BiIXUJIEHHAMHU Bil imeasty
(mwB., wampukmiam, [6]). MareMarndaHUM BUpAKEHHIM
IHOTO MPABMJIA € KJIACUYHUN dncsoBuii psan @iboHaqui,
aeHn sKoro @, 3a00BOIHHIOTH PEKYPEHTHE CITiBBiIHO-
IeHHS

n 1 2 3 4 5 6 7 8 9
r, |0.5000|0.6666|0.6000|0.6250 | 0.6140 |0.6190|0.6177|0.6182|0.6180
an  [0.5353[0.7230(0.6562| 0.5255 | 0.5574 [0.5453(0.5005|0.6338|0.7598
Br41/2(0.387010.474410.344810. 2929 |0. 3040|0.2729|0.3172|0.4816
Yn+1 0.2539]0.2493(0.1922| 0.1597 | 0.1521 {0.1730{0.2410
Ony3/2(0.1334|0.1389{0.1048 | 0.0807 | 0.0974 |0.1328
Cn+t2 |0.0743(0.0757(0.0524| 0.0507 | 0.0732
Zn |0.5000|0.6666|0.6000| 0.5000 | 0.5555 |0.5454|0.5000(0.6000|0.6666
Ta6n. 1. ITocaimoBHICTH T, Ta BiOHONIEHHA BEJUKHUX HiBoceil opbiT miaHer o, = dan a;j_l,ﬂnﬂ/g = a, a;j_Q, Yl =
an a;j_a,, Ont3/2 = Gn a;j_4, Cnt2 = an a;_}_s, a TakoX T, = P, @;j_l, Fn = P, é;_}_l; (an) = 0.6041, (B, 41/2) =

0.3593, (Yn41) = 0.2030, (§,43/2) = 0.1147, (Cny2) = 0.0653, (2,) = 0.6087.
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B, =, + D, 4 (2.3)

O BCix n > 2, mpuuomy & = 1, Py = 2 3a ozmaven-
HaAM. BimHomenHsa IBOX CYCIIHIX YJIeHIB pAmIy

Tn

=&, o ! (2.4)

YTBOPIOE YUCJIOBY MOCJIIIOBHICTD, IJIsT IKO1 JOBEIEHO Ha~
ABHICTH Tpanuni = lim x, [8]. fx BumauBae i3 cmis-
n—00

Binnomenus (2.3), x = %(\/5— 1) ~ 0.618034... € nonar-
HUM KopeHeM piBHauHA 72 + z = 1. 3 piBuanna (2.3)
BU3HAYAEMO TAKOXK, IO Y, = <I>ntl>;i2 TeX YTBOPIOE
TTOCJIIIOBHICTD, & Y, TMpAMYye A0 rpannmi y = 1 —z ~
0.381966... mpu n — oo. Iapmowniitauit momist Bimpiska
OOWHUYHOI MOBXKWHU HA MIBA BIJIPI3KH ITOBKUHOIO T Ta
1 — x Xymoxuukn i reomeTpu enoxm Bimpomxenus Ha-
3Basin “30s10TUM (GOKecTBeHHUM) mepepizom”. YV 3a-
raJbHOMY BHNAIKY 3 psiay PiboHadwi MOXKHA MOOYTY-
BaTé 6€3MeXKHY KiIbKICTh MOCTIiIOBHOCTE

—1
21(18) =@, @1 s =Tn Tnt1 Tny2 0 Tnts—1, (2:5)

e s > 1. Y rpanumi n — o0 YNCIIa z,(ls) TIPAMYIOTH 1O

3HaUeHHsT x°, M0 BIAMOBIZAE S MOCJIHOBHUM TapMOHiii-
HUM TIOJILJIaM BiZIpi3Ka OJWHUYHOI TOBXKUHMU.

Mpwuitmatoun a, = a1Py,, OmEPKYEMO HADIMKEHHS

a? = z,, akoMmy Bimnosinae xpusa 2 Ha puc. 2. Ak

n
BUIHO 3 PUC. 2, B 00JIACTI IJIAHET 3eMHOI IPyIN KPHUBA
2 osmmsbka 10 kpuBoi 1. Cepenne 3HAYEHHST Ty IOPiB-
uroe 0.6087... i gutme TpeTiM 3HAKOM MiCJIsT KOMU Bigpis-

HSIETHCSI Bill CEPEIHBOTO 3HAYEHHST (V. TaK CAMO CEPEIHE
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M. BABPYX

3HAYeHHA (3,11/2 O/U3bKe 0 KBajpaTa CepeiHboro T,
i 7. . Orxe, mpaBmIO “307I0TOrO TIepepi3zy”’ HE BUKO-
HYETHhCsT TOYHO myisi myianer COHSAYHOI cucremu, aJjie B
CEepEeIHbOMY MJIsI BCi€l CYKYIMHOCTH ILJTAHET BOHO HADJIM-
JKE€HO BUKOHYETHCS 1 CHCTEeMa TJIAaHEeTHUX OpbiT Mae Ha-
OsImKeHy rapMoHit0. MOXKJINBO, IO MEPBICHA CTPYKTYPa
OiyTBIITE BiAMOBIMAJIa IHOMY MTPABUILY, AJI€ €BOJIIOIIST IPH-
BeJIa OO 3HAYHUX 3MiH: BiIOYJI0Cs 3TYIIEHHS OpOIT ITa-
uer, 6sm3bkux 10 Connsi, a Takox nepudepiiHux, HaA
T/ BIZHOCHOTO PO3IIUPEHHs OPOIT TTAHET CepemHbOl
rpymu. CydacHa cumerpis cTpykTypu maaHetT COHSIHOL
cucreMu HabIKeHO Biamosizae MoaudiKoBAHOMY PsiLy
dibonagdi:

an, = a1 P, (2.6)

{®,} =1,2,3,5, 10,18,33,66 , 104,156,260, .....
N—— -~ N -~

/

Heit psn mobymoBano 3 Tphox (PparMeHTiB TAKUM Uh-
woMm. Ilepumit dpparMeHT yTBOPIOIOTH YJI€HHU, siKi 30i-
raloTheA 3 BiAMOBIAHWMW HJIEHAMW KJIACWIHOTO DALY
(®, = ®, mpu 1 < n < 4). Tperiit dparment (9-it i
HACTYIIHI Y4JIeHU) € He WO iHuie, sk Buxinauil psam {P,}
(6e3 neprmroro usiena P4 ), KOXKEH UJIeH SIKOTO MHOKUTHCS
Ha, cTasmii KoedimieHT:

d,=k-®,_7, n>9; k=52 (2.7)

Yiaenu npomizkHOro ¢pparmMeHTa 3ad0BOJIbHAIOTH CIIiB-
BiTHOIIIEHHS:

B, =®p 1+ Py +P,3 mpu5<n<T; (2.8)

n—1+ (i)n72 + (i)nf?) + (infél

KA
]

I
KA

mpu n = 8.

Kpusa 3 puc. 2, mpoBenena yepe3 TOUYKNA Ty = i)n‘i;_}_l,

MPOXOINTEH 3HAYHO OJIMXKYe IO KpMBOi 1, HiXK KpuBa 2,
0coDJTHBO B cepeHiit odbracTi 3Ha"eHb n. ExcTpamosiis
KpuBOi &, B obstacthb n > 10 Bimmosimae rimoresi Tpanc-
[JIyTOHOBUX TIJIQHET, CTPYKTYPa OPOIT SKUX 3aI0BOJIb-
HsI€ TIPABUJIO “30JI0TOTO mepepizy”.
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3 kpuBux 1-4 9iTKO BHIHO HASBHICTH TPHOX PI3HUX
rpyn opbit: Gsmsbkux mo Comnga (Mepkypiii, Benepa,
Bemsist, Mapc), npomixkuux (mosc acrepoimis, IOmirep,
Carypn) i nepudepiiinux (Ypau, Henryn, Ilayron). Cu-
Merpig kpuBux 1-4 BimHOCHO TpsiMoi N = 5.5 BUKJIH-
Ka€ BiIUyTTSA HE3aBEPIIEHOCTU TJIAHETHOI MiICUCTEMN,
ii memobymosanoctn. [IpuitasBimm rimoresy mpo TOBHY
CHMETDif0 THX KPUBHX, 3 yMOBH Bi9/2 = (32 (mo nae
3MOTYy YHUKHYTH HMOBIPDHUX HETOYHOCTEHl, MOB’sA3aHUX
3 mapamerpamu opbitu IlTyToHa) BUSHAYAEMO BEJIUKY
MiBBICH 1 mepionx 0O6epTaHHST TPAHCIIY TOHOBOI TIJTAHETH:
a1 ~ 80 a.o., P11 ~ 700 pokis. IlyakTupHi 9acTuau Kpu-
Bux 1-4 ma puc. 1 nobymoBaHi 3TiIHO 3 €0 TITOTE3010:
ag = a1, Broj2 = B3z, Yo = Y2, O17/2 = 05/2. Hpwmii-
HSIBIIN, IO BiIHOIIEHHST aloafll OPIBHIOE “307T0TOMY TIe-
pepisy”, BusHauaemo ai; ~ 64.3 a.o., Pi; ~ 500 pokis,
mo Gistei iMoBipHO. e BimmoBigae 3araJbHUM OI[iHKAM
posuipiB Consunoi cucremu (nus. [10]), a Takox pesyJib-
taram mpaup [11-13], y akux obuucieno 6u3bKi 3HA-
YEHHsI MapaMeTpiB OpOITH TIMOTETUIHOI TPAHCILIY TOHO-
Boi manern (60 a.o. < aj; < 77.5 a.0.).

Bringo 3 Tperim 3akonom Kemnepa BimHomeHHst
mepioniB obepraHHsa TTaHeT HaBKOJIO COHIsST BU3HAYA-

I0THCS BHAYEHHAMI (U, Fpp1)2, - - -, & CAME:
T, _ a3/2 T, _ 63/2 T, _ 73/2
- 5 - ) - 1y
Tot1 T A T

(2.9)

lopusonTanbhi MpaAMi, SKi BU3HAYAIOTHCA PiBHAHHAMEI

y1 = &7, ne €=§; %; g; ;;
y2 =7, e C=%; %; %; i; %; (2.10)
ys =n’/%, ne n=1—17; %5; %; %,

MIPOXOISATH OJIN3BKO o DaraTbox 3HAYCHD

Qns Bnt1/2, Ynt1 1 JAIOTH HAOUHE ysBJIEHHS TPO HAAB-
HICTh 3HAYHOI KiJIBKOCTH HADJIMKEHWX CIIiBMIpHOCTEH y
naHeTHiit nigcucremi [2].

@ynxiii (2.1), (2.2) ricHo nmor’sa3aHi 3 3aKOHOM TLIa-
HerHux Bimcraweit Tiniyca—Bone [2], omHak BoHM Glbin
indopmarushi. esaki aBropu BBaxkKaloTh, MO Ieil 3aKoH
B3araji He Ma€ JKOmHOI HayKoBol uinHocru (mus. [1]).
[Ipore, Bupaxatun B MareMarndHiii ¢popmi emmipuaHi
daktu, 3akon Timiyca—bBome nae MOXJIUBICTH EKCTPAIIO-
il i mepenbadenns. [Hma pia — foro HabmKeHnit xa-
pakTep i obMexeHa 00J1ACTb 3aCTOCYBAHHS. 300pa3uMO
3HAYEHHsI BEJIMKOI MBOCI opbiTH n-i mytanetn y (opwmi,
6smsbkiit mo momndikanii Baerr [2, 14], a came

an = N(b) b {1+ py(n)}, (2.11)

e MU BUKOPUCTOBYEMO MPUUHATY BHUIE HYMEPAIiio Op-
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6ir. 3riguo 3 (2.1) Maemo Taki pexypeHTHI CIiBBiTHO-
meHHs aasa n > 1:

L+@yn+1)=bay)™" - [1+p(n)], (2.12)

npuaomy 1+ py(1) = a1[b N(b)] L. Tyt pp(n) mae 3mict
€BOJTIONIIITHOI TTOTTPAaBKM i MU BBAXKAEMO 1i MaJIOIO 38 MO-
MIyJIeM 3HAKO3MIHHOIO (DYHKILEI; b — 3HAMEHHUK reoMe-
TPUYHOI MPOTPECi, MO 38 TOPAIKOM BEJIMINHN OJIN3HKUI
110

(2.13)

O =

9
(ap' Y=o > a;' ~1.6886....
n=1

Crasy nopmysauasa N (b) Binmykaemo 3 ymoBu piBHOCTH
HYJIEBi CEpEeIHhOTO 3HAYEHHS BiIXMWJIEHHSA G, Bil TreoMe-
TPUYHOI Mporpecii:

= 0. (2.14)

Z @b (n)

V pesysbTari 9nc/I0BEX PO3PAXYHKIB BU3HAYAEMO TAKY
anpokcuMariio B okosi Toukn ( a,,t ):

N(b) = 0.158592...+ 2.05733 (b — 1.878022)%. (2.15)

Cim’to kpuBux @p(n) nmokazaso Ha puc. 3. Y 1bOMY BH-
naaxky mapamerp b 3MiHOE€THCs B Mexkax Bim 1.618034...
no 1.75. as Maanmx 3Ha4YeHb b YiTKO BUHIISIOTHCS

Bl 0OJIaCTi: y mepiriii mepeBaxKkaiTh BiM €MHI 3HAYEHHS
wp(n), v mpyriii — momartHi. 3 MaTEeMATHYHOrO MO-
oAy so0paxents (2.11) imBapignTHe BimHOCHO BUGOPY
b. @i3uIHNM KPUTEPIEM ONTHMAJIBLHONO BHOOPY b MoxKe
OyTH yMOBA MiHIMAJIbHOCTH CYMU BiITHOCHIX KBAIPATHI-
HUX BiOXWJIEHDb Bi 3aKOHY T€OMETPUYHOI TTPOTPecii:

10

20) =Y ©i(n) [1+ pp(n)] >

n=1

= min. (2.16)

3a pesysbTaTAMM YHCJIOBOTO PO3PAXYHKY OIEPIKAHO
anpokcumaliiiay dpopmyiry

Z(b) = 0.15034 + 49.58857(b — by)?, (2.17)

e bp = 1.702897... . Orxe, dyukuia ¢p(n), ska Haii-
MEHII BiAXUJIsE€THCA Bl HYJIs1, Bi/IMOBI/1a€ 3HAMEHHUKOBI
mporpecii by. 3azHaunmo, mo 6e3 ypaxyauus [LayToHa
( a,!) nma inrepsani 1 < n < 8 nopisuroe 1.7117... , a
bo micTuThCsa B OKoJti Touku 1.73..., mo Bignosigae ¢op-
mymi Baerr. 3nauenus oy, (n) HaBemeno B tabi. 2. 3su-
Jaiino, 306paskenns (2.11) Mmoxe Gy TH BUKOPHCTAHE MTPH
Oy Ib-sIKOMY 3HAYEHHI mapamerpa b 3a1exkHo Bim 0OpaHoi
meru. Hanpuksnan, npu ekcrpanosisinii supasy (2.11) B
obnacts n > 10 mouinbHo BUGpaT TaKky ¢p(n), aka mpu
n = 10 e maJsoio 3a abcosmoTHOW Beanunaow (b < 1.67),
OCKIJIbKE T 3a0e3lednTh BHUINY TOYHICTH. Excrparo-
ssnis (2.11) (opu b = 1.618034...) no suadenua n = 11
mae ai; = 60 a.o. A1 BeIMKOI MBOCI TPAHCITY TOHOBOI
opbiTn.

n 1 2 3 4

5

6 7 8 9 10

by (1) [0.0172(0.1179]-0.0905 |-0.1846

-0.0873

-0.0367(0.0391]0.2212{0.1333|-0.1226

Tabur. 2. Oyukuis pp, (n) opu by = 1.702897.

III. CYIIYTHUKOBI CUCTEMU

Kpusi a,, as cucrem cymyraukis FOmirepa, Carypua
i Ypama pasom 3 BiAMOBIZHOI KPUBOIO OJIsT TJIAHETHOI
cucteMn mokaszani Ha puc. 4. TyT BpaxoByBaHO JIuIIe
perysspui mincucremu [5] cynyTHUKIB, a rpymnam cy-
NYyTHUKIB 3 OTHAKOBUME a00 OJU3bKAME 3HAYEHHAMA
miBoceit opbIiT mpunucaHo omHe 3HAUYeHHsT 1. Tak Oysn
“o6’emmani” XIV ta XV cynyraukn IOmirepa (n = 2),
V (Amanbres) mae n = 3, ..., IV (Kanicro) — n = 8.
“O6’ennani” rakox cymyrauku Carypua Armac, IIpo-
mereii i ITanmopa (n = 1), Enimereii i duyc (n = 2),
Tedisa, Tenecro i Kaninco (n = 5), Hiona it Enena
(n = 6). BpaxoBano “mok” mix Peeo (n = 8) i Tu-
ranoMm (n = 10): 1151 ag B3sTO 3HAYEHHS, OIEPKAHE 3
dbopwmystoro Baert gys minencremu Carypra [2]. Y migcn-
cremi Ypana “o6’enuano” cynyruuku U7 ta U8 (n = 1),

U9, U3, U6, U2, Ul, U4 (n = 2), cynyraux U5 mae
n = 3,..., UIV (O6epon) — n = 9. Husa Giusbkux
opbiT mpuitMasv, Mo a, JOPIBHIOE IXHHOMY CEPEIHBOMY
apudmernanomy sHauvenHto. Kinbia Carypua it Ypana
no yBaru He Opasmu. KpuBa 1 ma puc. 4 Bimmosimae a,
JIJTS TMICUCTEeMU TJIAHeT, KPUBa 2 — MiJICUCTEMI CyIyT-
mukiB FOmirepa, 3 — Carypua, 4 — Ypaua. Kpusi 21 4
B ILJTOMY HOCHTDH MOMIOHI MO KpwBOi 1: 9iTKe BUILIEHHS
TPHOX TPYIT OpOIT, MAKCUMYMHI i MIHIMYMI PO3TAIIOBAHI
B OKOJII TMX caMuX 3Ha4eHb n. OgHax BOHM memo medop-
moBaHi B obstacti 1 < n < 4. Kpusa 3 nogibua mo KkpuBoi
1 (sx i no 2 Ta 3) smmie B obsacti n > 6, To6TO ¥ TME-
pudepiiiniit 06/1aCTi pEryIapHUX MiACUCTEM CYILy THUKIB.
ImoBipHO, mo mepudepiiina CTPyKTypa MICUCTEM BTO-
PUHHUX TiJT HaliMEHTIIe 3a3HaJIa, €BOJIIONINHIX BILINBIB
i B sarasibHuUX pucax 30eperjia CBOIO mepBicHy (opmy.
[Toxi6buicTs xpuBux 1-4 B obsacti n > 6 miaTBepmKYyE
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M. BABPYX

rinoresy rereronii [1] — cnopignenocru mpouecis dop-
MyBAHHSA BTOPUHHUX T HABKOJIO MACUBHOTO IIEHTPAJIH-
HOTO Tijla — 30Pi YW TJTAHETH.
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Puc. 5.

HocmimKeHHsa 3aJIeKHOCTH CTPYKTYPH MHiACHCTEMH
BTOPUHHWX TiJT Bil MacW IEHTPAJLHOTO Tijla, HAIITOB-
XY€ThCSA Ha 3HAYHI TPYHTHOIII, 3yMOBJIEHI HETOBHOTOIO
(nemobymoBaHiCTIO) migcucTeM Cyny THUKIB y nepudepiii-
Hiif obsiacti Ta medopmanieo IXHLOI CTPYKTypu Oijist
menTpa. OIHATH 110 3aJIEKHICTH MOMXKHA, BUKOPHUCTO-
Bytoun mepudepiitni gactuan kpubBux 1-4. 3Baxkaroun
Ha Xim kpmBmx 1-4, PO3IVISHEMO 3aJ/I€XKHICTH Bif Macu
[EHTPAJIHFHOTO Tijla OmHOrO 3 «,. Ha pwuc. 5 300pa-
KEHO 3aJIeXKHICTh BEJIMYWHU (7, IO BiAMmoBimae mpy-
TOMY MiHIMYMY KPWBHUX « [IJIsl Pi3HUX MiICHCTEM BTO-
puHHUX Tin, Bin Jsiorapudma macu (B OOUHUIAX MACU
Conug mg) uenrpasbHoro tina. Ak BugHO 3 puc. 5,
s 3aJIEXKHICTh € ciabko i ar(m) 3MIHIOETHCS B He-
Besmknx Mexax (0.5 < az(m) < z) Ha BesnmUe3HOMY
inrepBasi 3MiHm m. 3BiICU BUILIMBAE, HANPUKJIIAJ, IO
mtaneTHa cucrema COHIIS € MOCUTH YHIBEPCATHHOIO: CH-
CTEeMN TJIAHET MOMmibHOI CTPYKTYpPW MOBMHHI yTBOPIOBA-
THCHh HABKOJIO OJIMHOKUX 3ip, MACH SIKUX MOXKYTb 3HATHO
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Biapizaarucek Bin macu Conrss. 3BuyaiiHo, MU OPHUILYC-
KaeMo, mo yMOBU (hOPMYBAHHsI Ii€l 30pi Ta il TTaHeT
6/m3bKki 10 ymMoB yTBopenHs CoHsanOl cuctemu (30-
KpeMma xeMivHuil CKJia IIepBUHHOL XMaPH).

Posrisimemo me muraHHa Tpo ommc BiacTamHeil cymyT-
HUKIB B mianern dopmysoio (2.11). Sk Bimomo, y dop-
mymi Baerr [2] mois migcncrem CyMyTHUKIB BUKOPHUCTO-
Byerhesa b = 1.7275, sik i oy migcucremn mwianer. Ie me-
sIKe HeIOPO3yMiHHsI, OB 3aHe 3 iHBapiaHTHICTIO 300pa-
xenHs (2.11) momo Bubopy mapamerpa b. Mun noxazkemo,
0 ONTUMAaJIbHE HOro 3HavYeHHs by MOBWHHO OyTH (byHK-
nieio Macu neatpasbhoro tiia. Cnpasni, cepenne ( o, ! )
st Halimenmn nobynoBanoi cucremu HOmnitepa mopiBaioe
1.58200..., a s mincucremu Ypana — 1.36216... . Ha-
BiTH KOJIN OOMeKUTHCS nepudepiitHnMI YaCTUHAMA BiJI-
nosiguux mizcucrem, To cepenne ( a,l ) Ha inTepsasi
6 < n <9 mra nnawer nopisaioe 1.6814... , a nna Ca-
typua — 1.4164... . Ockinbku by &~ { ;' ), To 3BinCH BU-
TIJINBAE fOTO 3aJIEKHICTH Bill Macu IEHTPAJILHOTO Tijia.
Habmmxeno njist pisHEX MiACHCTEM BTOPWHHUX TiT Ma-
pamerp by moBmHEH OYTH B OKOJIi TOYKHI

bo(m) = bo(me) ar(me) ag " (m). (3.1)

Takuii Bubip onTUMa bHUI B TOMY CeHCi, MO (PyHKIsI
b, (1) Oyme HaliMeHI BiOXmaATHCS Bim HyJis, i, OTXKe,
HalisTinme BU3HAYATUME 3HAMEHHUK T'€OMEeTPUIHOI ITPo-
rpecii, npunHaiimui nu1a nepudepiiHuX 4aCTUH BiAIOBiA-
HUX TigcucreM. 3BiICW BHUNJIMBAE OOMEXKEHHSI Ha Bill-
6ip 3HaYeHL MapameTrpa by MpU MOMEJIBHUX pPO3PAXYH-
Kax [JIAHETHUX CHUCTEM, KOJIA OIEPKYIOTh AK MaJii, TaKk
i Besmuki fioro snavenns [15].

IV. SBAKTHYEHHHA

Y munysti gacu Oysia ryimboka Bipa y BIOPSIKOBAHY,
rapMoHiiiny O6ymoBy cBiry (AuB., HAIPUKJIA, HA3BY O-
stosHoi mparii Kensepa [16]). ITpotec misHauHs, axwit me-
sKi pi10cOdpU TPAKTYIOTH SIK TTPOIIEC MOCTYTIOBOI BTPATH
i03iit, He MPUBIB O MOBHOI BTPATH Ii€l Bipu i B HAII
qac. [Turanns npo rapmownito y 6ynosi Corsanoi cucremu
3apa3 BUKJNKAE TaKmii cammii inTepec, gk i B gacu Ke-
maepa. fAx BUIHO 3 puc. 1, B MLJTOMY CHCTEMa, TIJTAHETHUX
opOIiT Mae CTPYKTypy, OJu3bKy 0 rapmowiiinoi. Oue-
BU/IHO, IO CydYacHa CTPYKTypa opbit chopmyBagach y
pes3ysbTari eBoJIONil i BiamoBigae ymoBi cTabiibHOCTH
cucremu maner. CmiBMipHOCTI MiXK cycimaiMu i Bimma-
JleHuMu opbitamu, a TakoxK cruiBBinHomenHs (2.8) cBim-
9aTh PO HAMABHICTH B’s3eil, MO HAKJIAMAIOTHCS HA Ce-
penHiit pyx ycix maaner. Ile moxxHA HAOIMKEHO iHTED-
MPeTYBATH sIK KU PE3OHAHCHUI CTaH BCi€l cucremn,
AKH 3a0e3medye ii cTabiTbHICTD.

3 puc. 4 bauumo godpe Bupaxkeny momibHICTb y CTPYK-
TYpi cHCTeMHU TIJIAHETHUX OpOIT i mepudepiinux op6iT
cynytaukoBux cucrem FOmitepa, CarypHa it Ypana. Bin-
HOINEHHSA Oy = Gy a;lil [Ia€ 3MOrY CTBEPIZKYBATH, IO
XapakTep CTPYKTYpH OpOiT BTOPUHHUX TiJT HE € VHIBEep-
CaJIbHOID XAPAKTEPUCTUKOI, & (DYHKINED MACH IIEH-
TpasbHOro Tijta. B mboMy KoHTEKCTI “30710THII Tepepis”



CTPYKTYPA OPBIT IIIICUCTEM BTOPUHHUX TLJI Y COHAYHIN CUCTEMI

MOZKHA, PO3IJISIIATH K [IeAKY TPAHUIIO, IO JTOCATAETHCS
y CTPYKTYpi OpOIT BTOPMHHUX TiJI HABKOJIO IEHTPAJIb-

HUX T1JT BEJTUKOI MaCH, EPEIyCiM HABKOJIO 3ip 3 Macamu,
oan3bKIMu abo OistbmmMu Bin macn Conid.
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THE ORBITS STRUCTURE FOR THE SUBSYSTEMS OF SECONDARY BODIES IN THE
SOLAR SYSTEM

M. Vavrukh
Lviv State Unidversity, Chair for Astrophysics
8 Kyrylo and Mefodij Str., Lviv, UA-290005, Ukraine

The structure detail of the planet orbit also orbit in the satellite subsystem of Jupiter, Saturn and Uranium
were investigated. It was shown in general that for the planets subsystem the “golden section” rule performs
aproximately. An estimation for the parameters of trans plutonium planet was carried out. Blagg’s formulae for
the planet orbits was refined. The orbit structure dependence for the subsystem of secondary bodies on the mass

of the central body was investigated.
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