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CTPYKTYPHBIE 3AKOHBI COJTHEUHOM CUCTEMBI

B nanHOl craThe wu3MaraioTcs HeKoTopble pe3ynabTarel  4071eTHelt  pa®oThl aBTOpa 1O
uccienoBanuio crpoeHusi CONHEYHONM CHCTEMBl C LIEJbI0 IOMCKAa HOBBIX, HEU3BECTHBIX paHee,
3aKOHOMEpHOCTEW. B pe3ymbraTe 3THX HCCIENOBaHUKA OBUIM BBISBJICHBI HOBBIC 3aKOHOMEPHOCTH B
ctpoeHn COJTHEYHOM CHCTEMBbI, KOTOpble 00pa3yloT ClIeQyIOIIKe YeThIpe Kiacca:

[) cBoiicTBAa CHMMETpHH,

[I) cBoiicTBa TMCKPETHOCTH,

[Il) HOBBIE BHABI PE30HAHCOB,

V) «30J10T0€ ceueHne» B CoJIHEUHOIT cHCTEME.

|) CBoiicTBa cumMeTpun COTHEUHOI CUCTEMBI BKITIOYAIOT B CE0sI CIICAYIOIINE 3aKOHOMEPHOCTH:

1.CummMeTpusi OpoOMT COCTOUT B TOM, YTO NMPOM3BEJEHHE PAJIMYCOB OPOMT, PACHOJI0KEHHBIX
CHMMETPHYHO OTHOCHUTEeJbHO opOutbl IOmmTepa, paBHO KBaapary adeJMiAHOIO paauyca ero
OpOHUTHI.

RenRen=(Ro)* (1),

rae Ren-pagnyc opoutsl BHyTpH opOuTsl IOmuTepa, a Riny-paguyc opOuTsl BHE €ro opOUTHI , N-HOMEp
OpOUTHI, OTCYET KOTOPOU BeNIETCS B 00€ CTOPOHBI OT opOuThl FOmuTepa, mpuHATON 3a HYJIEBYIO.

Cummetpust opobut otHocutenbHo IOmmuTepa kaercs eCTECTBEHHOW, yYUTBIBas, YTO €ro macca
npeBocxoauT mMaccy CartypHa 6ozee, yem B 3 pa3za. OqHAKO, aHAJIOTHYHAS CUMMETPHUSI HUMeeT MeCTO
TaK:Ke U OTHOCHUTEJIbHO OPOUTHI 3eMJIM, YTO SBJISIETCS CTPAaHHBIM, TaK Kak Macca 3eMJId MPEBOCXOTUT
maccy Benepsl Bcero Ha 23%. Takoe BrmeuaTieHue, 4To I/Ie-TO Ha opOUTEe 3eMIIM €CTh eIlle CKpBITas
Macca. Ha ocHoBanmm momobusi cmyTHUKOBBIX cucteM Comarna u CarypHa, 3eMHOW opOuTe
COOTBETCTBYIOT nBa cmyTHuka CarypHa: DnuMetruid u SIHyc, ABMKyIIHecs MO OJM3KUM OpOUTaM,
paccTosiHie MEXJIy KOTOPhIMH MEHBIIE CYMMbl PaJWyCcOB 3THX CIIyTHHUKOB. Kazanock Obl, 4TO MEXIy
HUMU JOJKHBI ObUTH OBl MPOUCXOUTH CTOJIKHOBEHHS, HO 3TOTO HE MPOUCXOJUT, a MPH UX COJNMKCHHUH
oHM oOmeHmBaroTcs opoutamu. Ilepumonm oOpamenuss crnytHukoB 16,7 waca, a mepuon HX
«BAJIbCUPOBAHUSI» WM «KOHTPAAHCa» OKOJO TpeX JieT. ABTOp caenan NpeanoyioKeHHe, 4YTo B
KOJIJIMHEAPHO# JTHOPAIMOHHON TO4YKe, pacmoJioxkeHHoH 3a CoJiHueM BOJM3M 3eMHOIl OpOMTHI,
HAXOIMTCH elle OHO HebecHOe TeJio, 0JIM3K0e MO0 CBOMM MapaMeTrpaM K 3emiie, KOTOPOMY ObLIO
naHo HazBaHue I'nopus. ConHile 3aKpbIBaeT OT HAILIEro HAOIIOIEHUS 00J1aCTh, IPEBOCXOAIIYIO ECATh
JTUAMETPOB JIYHHOW OpOUTHI. 3aKOHBI HEOECHOW MEXaHWKH JIOMYCKAIOT HEKOTOpOEe MOKAYMBAHHE Tela
OTHOCUTEINIbHO JIMOPAllMOHHON TOYKW IOJI BO3AEHCTBHEM IOpyrux Teil. Takas cuTyalus, Mo-BUAUMOMY
ciyunnack B 1666roay, korna [I.Kaccuuu Habmronan Bonmu3u Benepsl (ecTECTBEHHO, B MPOSKIIMN) HEKOE
CEpPIIOBUIHOE TENO, MPEANOIOKUB, YTO 3TO €€ CIYTHHK M OLIEHUB €ro JUaMeTp B YETBEPTh IUaMeTpa
Beneprl. OH BHOBb HaOmoaan 31o Teno B 1672rony. [loutn B Teuennn 100 et 310 Teno HaOmromamm
MHOTUEe acTpoHOMBI. [0 pa3HBIM OlLlEHKaMm pa3Mepbl Tejla COCTaBsUIM OT YETBEPTHU 0 OJHON TpeTH
pa3mepoB Benepsl. [IoToM 00bEKT Kya-To yIien, mporat.

2. CuMMeTpus MepureeB COCTOUT B TOM, YTO CYyMMAa J0JITOT MepUreaueB IUIAHET, J0JITOThI
KOTOPBIX PACHOJIOKEHbI CHMMETPHMYHO OTHOCHTEJbHO H0JroThl CaTypHa, paBHAa Y/IABOCHHOIl
poarore CarypHa.

Tn)HTn)=2TG; (2),
e T{.n)-1OJITOTA IEPUIEeNHs IIJIAHETBI, MEHbINAsA NONTOTHl mnepurenus CarypHa, a Tisny AOATOTa

aHeTsl, Oombias gonrotel CatypHa. Ilpudyem orcder Bepercss B 00€ CTOPOHBI OT JOJITOTHI MEPUTETTUS
CarypHa, NpUHSTOH 3a HYJIEBYIO.
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3. CBoiicTBO mMoao0us MJAaHET COCTOMT B TOM, YTO KAaxI0ii NJaHeTe BHYTPH MHoOsica
acTepon/0B COOTBETCTBYET MOJ00HAsA eil NJIaHeTa BHe IOsiCa, TAK YTO OTHOLICHHE YAeJbHBIX
NapaMeTPoB NMOAOOHBIX IVIAHET eCTh KOHCTAHTA JIsl JAHHOI0 MapaMeTpa.

4. CBOMCTBO MOA00MS CIYTHUKOBBIX cucTteM IOnurepa u Ypana mexxkay co6oro, cocrosiiiee B
TOM, YTO MX 0OJbIIME CIYTHHUKH COOTBETCTBYIOT JAPYr APYIY IO CBOEMY IOJIOKEHHIO, a TaKiKe
3epkaibHOe moaodme 3Tux cucreM CoJIHeUHOH cHcTeMe, MMellIell 00paTHoe PpPacIoJIoKeHHe
0o1bmMX miIaHeT. Tabauua 1 WUTIOCTPUPYET 3TY 3aKOHOMEPHOCTb.

Taoauma 1
Ne | Cucrema Cucrema Cucrema
Connua IOnurepa Ypana
1 | FOnutep Kamnucto ObepoH
2 | Carypn ["arnmen Turanus
3 | Ypau EBporna YMOpH3IH
4 | Henryn Ho Apudib

5.CBoiicTBO Iy0JIETHOCTH COCTOMT B TOM, 4TO Kaxaoe Teqo B CoHe4HOH cucTeMe
npoay0JTUPOBAHO, T.e. KaXKIOMY TeJly COOTBETCTBYeT [pyroe, 0JHM3K0e MO Macce M AHAMETPY.
[Tpuuém Tena, Bxoasmue B 1yOJIeT, Kak MPaBHIIO, PACIIOIO0KEHBI HA COCETHUX OpOUTaX.

6.CBOIiCTBO OMHAPHOCTH COCTOUT B TOM, YTO TeJia, BXOAsIMe B Ay0JeT, 00pa3yioT ABa psiaa
TeJ, MPUHUMIHMAJIBHO OTJUYAKIIMXCHA IPYyr OT JApPyra mo MaccaMm, AHaMeTpaM, IJIOTHOCTH,
BeJIMYMHE HOPMHUPOBAHHOI0 BPAIATEJIbHOI0 MOMEHTA 1 MATHUTHOMY M0JII0. OT0 psanbl FOnurepa
(B coctaBe IOmutepa, Hentyna, 3emn u Mepkypust) u CarypHa (B cocraBe CatypHa, Ypana, Benepsr u
Mapca). Tema mepBoro psiia MacCHBHee, KpyIHee, IJIOTHEE, MMEIOT OOJbIlleeé MarHHUTHOE IOJe M
MEHBIINN HOPMHUPOBAHHBIN BPAIATEeIbHBIA MOMEHT, YE€M TeJla BTOPOro psna. Maccel Ten nmepBoro psaua
00pa3yroT reoMeTPUIECKYI0 TPOTPECCHIO CO 3HaMEHaTeleM, paBHbIM 18. Macchl Ten BTOporo psijia Takke
00pa3yroT reoOMeTpUIECKyI0 Mporpeccuro doee ciaoxHoro Buaa. Ha ocHoBaHMU cBOiicTBa OMHAPHOCTH
aBTOPOM C/HeJIAHO TNpeanoJiokenne o Haauyum B CoJiIHeYHOHl cucTeMe moracmei 3Be3Ibl —
KOPHUYHEBOr0 KapJHKa, HA3BAHHOT0 B c0OTBeTcTBMU ¢ Tuberckumu Jgerengamm Pamxa —
Coanuem. YuuteiBasg moaoOue cyTHHUKOBBIX cucteM CoinHia u CaTypHa, MOKHO TPEATOI0XKUTh, YTO
Pamxa — Conuaie nogo6Ho Tutany u mosTomy Oosblas 1mnoyryock ero opoutsl pasia 1100a.e., a nepuon
obpamenus nopsaka 36 000ner. Macca storo tena, Bxoasmero B psia HOnurtepa, B 18 pa3 Gosnbiie
IOnwurepa, T.e. sBIsETCS TEIOM 3BE3THON Macchl, cocTaBisromel okono 2% maccel Comana. O6pataem
BHHMaHHE Ha TOT ()aKT, YTO <BOJIOTHIE» JIOTapru(PMBbI MacC MJIAHET OMUCHIBAIOTCS (HOPMYJION:

logeM = P; (3)

«3o10ThIe JIOTapu(pMbl —3TO JIOTapU(PMBI C OCHOBAHUEM, PABHBIM <GOJIOTOMY> YUCITY, WU Yncity Ouans:

® =1,6180339;  (4)

s Ten psga FOnurepa

P = 6k; (5)

T.€. 3TU JIoTapu(MbI — LENbIe YMCIIA, TaK Kak K — memoe umcio, a i ten psga CaTypHa, BKITHOYas
ConHue, OHH ABIIAIOTCA MOJIYLIEIBIMHA YUCIIAMU!

P =5k- (-1§0,5;  (6)

Ucxons U3 3Toro, MOKHO YCIIOBHO TOBOPUTH, UTO Tena pana fOnurepa sBnsiores nerbmu Pamka —
ConHnua, a tena pana Carypna nereMu ConHua.
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7.CBOMCTBO CNHMPAJTBHOCTH COCTOMT B TOM, YTO MEPHUIeJUH U adenu MJIaHeT JIeKaT Ha
YeThIPEX JIorapuMuUYecKHX IUIOCKHX cnupaisx. [Ipu sTom mnepurenuu v adenuu IUIAHET OT
IOnurepa no IlnyroHa nexar Ha ABYX PAacKpy4YMBAIOUIMXCS CIHPANAX: NEPUTEIUIHON u adenmniiHoi.
dopmyiia 11 MEPUTreTUiHON CIUpaIu UMEET BUJL:

Th= T+ KiIh(Rm /Ro); (7)

rae Th 1 Ry —monrora nepurenus v paguyc opoUTHI B IEPUTeNINU TUTaHETH HoMepa N, Th 1 Ryg— gonrora
HIEPUTEINS U PaNyC OPOUTHI IUIAHETHI HOMEpa HOJb, Ki- KO QUIMEHT HaKIIOHA PacKpy4YHBAIOIICHCS
cnupanu. [lepurenuu u adenuu muaner ot FOnutepa 1o Mepkypus jexaT Ha JABYX CKPYYMBAIOLIMXCS
CIHpaANIAX. MepurenuitHoil m adenuiinoit. s ckpydmBaromieiics mnepurenuiiHo crnmpanu (opmyna
HMEET TaKOU BUI.

Th = Th— Kollh(Rm /Ro); (8)

riae Ko —koadduimeHT HaKJI0HA CKPYYHBAIOIICHCS CITHPATH.
3a HyseBylo TuiaHeTy npuHAT FOnurep, oTcueT HOMEPOB IJIAaHET BeleTcs B 00e cTopoHs! oT FOnuTepa.

8. CtpykrypHas aumarpamma CoJIHEYHOIl CHCTeMBbI TIPEICTABISIECT COOOI0 reoMeTPUYECKYI0
mMoaeab CoJHEYHOH CHCTEeMBI, OTpakas B CBOCH CHMMETPUU T€ WJIM WHBIC 3aKOHBI CHMMETPHH
Coinneynonl cucreMsl. Ha 0cHOBE 3aKOHOB CUMMCTPUU CACJTIAH BBIBOJ O HAJIMYWUHU B CoJHeUYHOH cUcTeEME
emé 3-X HE OTKPHITHIX MOKA IUTAHET CO caeayromumMu mapamerpamu. (Cmorpu Tabmuiy 2).

Taoéauna 2
HazBanwue m D a (actp. ex.) T (ier)
DkBu —Mapc 190 | 1,9-23 42 — 55 260 — 410
Oksu—llepepa 532 | 3,3-39 74 — 82 640 — 740
DxBu—tOmnuTep 17,85 | 4,0-4,7 128 — 156 1450 — 1950

) Hduckpernbie cBoiictBa COJHEYHONW CHCTEMBbI BKJIIOYAIOT B ceOs  CIEAyIOIIHe
3aKOHOMEPHOCTH:

1 /IucKpeTHOCTh MHTEPBAJIOB YAEJbHBIX OPOUTAIBHBIX MMIYJbCOB IUIAHET, COCTOSIIYIO B
TOM, YTO yAeJbHbIH OPOUTAJIBHBINA UMITYJIbC MJIAHET MEHSAETCS IUCKPETHO MPH Nepexoie OT OJHOMI
OpOUTHI K APYroii Ha BeJJMYHHY B 1leJIoe YHCJI0 pa3 00Jibllle MUHUMAJIBLHOM, cocTaBiasiomeii 0,7 km
B CEKYH]Y.

2 JIUCKPEeTHOCTh Y/JeJbHbIX OPOUTAJIBHBIX MOMEHTOB IUIAHET, COCTOSIIYIO B TOM, 4YTO
yaelibHble OpOUTATbHbIE MOMEHTHI MJIAHET MPONOPUHMOHAIBLHBI KBAPATaM HeJbIX H MOJIYUeIbIX
qHCcell.

3. IlepBasi kKocMHUUYecKasi CKOPOCTh Ha MoBepxHocTH COJIHIIA PpaBHA CKOPOCTH 3JIEKTPOHA B
aToMe BOJIOPO/Ia HA MSATOI opOHMTe, a CKOPOCTH MJIAHET COOTBETCTBYIOT CKOPOCTSIM JJIEKTPOHA B
aToMe BOJAOPOAA HA OPOUTAX, HOMEPA KOTOPBHIX PABHBI KBaJpaTaM HeJIbIX M MOJYIeIbIX YHCcel.

CKOpPOCTh 3JICKTPOHA Ha MIEPBOI OpOUTE B atoMe BoJopoaa Vmax= 2187,556km/cekx. Paccunraem
OTHOIICHHE JTOH CKOPOCTH K CPEIHUM OpPOUTAIBHBIM CKOPOCTSM TIUIAHET M IOKa)XeM, YTO ITH
OTHOIICHHS MTPOITOPIIMOHAIEHBI KBAJApaTaM IEJIbIX U MOIYIENbIX yucell. Pe3ynbratel qansl B Tabmure 3.

AHanu3 TabauIbl MOKA3bIBAET, YTO 3aKOHOMEPHOCTH COOII0IaeTCs ¢ cpennei ommokoi 0,52%.
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Taéauua 3
V

Teno V —max M n o

(km/C) v v %
Cn 437,98 4,9944
0 72,39 30,218 5,497 55 0,05
Me* 43,56 50,216 7,086 7 1,23
B 34,99 62,519 7,907 8 1,18
3 29,76 73,506 8,573 8,5 0,87
Ma 24,11 90,732 9,525 9,5 0,27
11 17,89 122,295 11,059 11 0,53
{0} 13,05 167,628 12,947 13 0,41
C 9,64 226,924 15,064 15 0,43
v 6,80 321,699 17,936 18 0,36
H 5,43 402,865 20,071 20 0,36
IT 4,73 462,485 21,505 21,5 0,03

cpenHee 0,52

4. IUCKPETHOCTh MAacC MJIaHeT, COCTOSIIYI0 B TOM, uTo Macchl FOnurtepa u CatypHa B mejoe
yncao pa3 Ooabme cymmbl Macc HentyHa m Ypana, Macchl KOTOPBIX B MOJIyIeJ0e YHCJI0 pa3
Oosibuie ux pasHoctu. Touno Tak:xke Mmaccbl 3emuid M BeHepbl B 1esi0e YUCI0 pa3 00JiblIe CyMMBbI
mMacc Mapca u Mepkypusi, mMaccbl KOTOPbIX B IeJ0e YHCI0 Ppa3 00Jibllle HUX Pa3HOCTH.
3aKOHOMEPHOCTD BBIMOJIHAETCS cO cpeanei ommnokoi 1,04%.¢m. Tabmuiry 4)

Tao6auna 4

k Teno m n k Ny 0%

1 IO 317,37 10 3 318,40 0,32
2 C 95,08 3 3 95,52 0,46
3 H+VY 31,84 1 3 31,84 0,00
4 H 17,23 6,5 6 17,03 1,17
5 \Y 14,61 55 6 14,41 1,39
6 H-V 2,62 1 6 2,62 0,00
7 3 1,0000 6 9 0,9672 3,39
8 B 0,8136 5 9 0,8060 0,94
9 Ma + Me 0,1612 1 9 0,1612 0,00
10 | Ma 0,1069 2 12 0,1052 1,62
11 | Me 0,0543 1 12 0,0526 3,23
12 | Ma—Me 0,0526 1 12 0,0526 0,00

Qennee | 1,04

5. 3aK0H TUIAHETHBIX MEPHOA0B, COCTOSIIUA B TOM, YTO MEPHOABI U YACTOTHI OOpalleHus
IUIaHEeT 00pa3yI0T reoMeTPUYECKYI0 NMPOrpeccUuIo O 3HAMeHAaTeJeM, PAaBHBIM KBAaJpaTy <30JI0TOr0
yucaa»(2,618).I1pu 3ToM meproisl BEIpaKaroTCs Yepe3 Mepruosl 00paIeHust 3eMITH, a 4aCTOTHI — Yepe3
4acTOTHI OOparieHus: YpaHa. 3HaUCHUSM MIEPHOJIOB M YaCTOT B MIEPUTEIHSIX OPOUT COOTBETCTBYIOT YHCIIA
psana JIroka, a 3HaAUYCHUSIM MTEPUOIOB M YaCTOT B adeIusix OPOUT COOTBETCTBYIOT YHCa psiga OuboHauqH.

OTOT 3aKOH TMOJTY4YeH Ha OCHOBAaHWU OTKPBITOTO aBTOPOM PE30HAHCA BOJH OWEeHH. 3aKOH
IUIAHETHBIX MEePHOA0B OOBICHIET CYHNTHOCTh OTKpBITOro MoranHom Tummycom B 1766 rogy 3akona
IUIAHETHBIX PACCTOSIHMIA, TJIACAIIETO, YTO PAAUYChl OPOMT IUIaHET 00Pa3ylT reoOMeTPHUYECKYH)
NMPOrpeccuiIo co 3HaMeHaTeJieM, paBHBIM 2. OTBIT MTOKA3bIBAET, YTO HA CAMOM JIeJIe 3TOT 3HAMEHATEIb
paBern 1,9 u mosyuaercs OH OT BO3BeAcHus umciaa 2,618 B crenenp 2/3, T.c. 3aK0H TJIAHETHBIX
paccToOsiHUi — cjieAcTBUe 3aKOHA NJIAHETHBIX MEPHO/I0B.
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6. 3aKOH KpPaTHOCTH CHYTHUKOBBIX OPOUT, COCTOSIIMKA B TOM, 4UYTO Paguychl OpPOMT
COCTABJIAIIOT LEJOYHMCIECHHYI0 [0JII0 OT HEKOTOpPOro MaKcHMaJbHOro paauyca. [lpyras
(GopMynHpOBKa 3aKOHA TJIACUT: B Ka:K/I0i CYTHUKOBOW cHCTeMe ecTh opouTa (MHOrIa (PUKTHUBHAS),
paaunyc KOTOpoii siBjasieTcsi 00IMM HAMMEHbIINM KPATHBIM JIJIsl PAJINyCOB BcexX eé OpouT.

Tabnuua 5 wimocTpupyeT 3Ty 3aKOHOMEPHOCTH JUTst cucteMbl FOnurepa.

Tadauna 5

Teno | R(reic.xm) n RmM 0%

I 422 54 | 22788| 0,37
Il 671 34 | 22814| 0,48
11 1070 21 | 22470| 1,04
\Y 1883 12 | 22596| 0,48
VI 11480 2| 22960 1,12
Xl 22600 1| 22600| 0,46

cpenHee 22705 | 0,66

Tabnuua 6 WITIOCTPUPYET ATY 3aKOHOMEPHOCTH JUIst cucTeMbl CarypHa.

Ta6auna 6

Teno | R(reic.km) | N RmM 0%

I 186 82| 15252| 1,21
Il 238 64 | 15232 1,08
1] 295 52 | 15340| 1,79
\Y 377 40 | 15080| 0,07
V 527 29 | 15383 1,42
VI 1257 12 | 15084| 0,10
VIl 1635 9 14715| 2,40
VI 3661 4 14644 | 2,90
IX 14991 1 14991| 0,52

cpenHee 15069 | 1,27

Tabnuna 7 WTIOCTPUPYET 3Ty 3aKOHOMEPHOCTH JIJIsl CUCTEMBI Y paHa.

Taodauna 7

Temo | R(reic.km) | n Rmn 0%

\% 130 27 3510 | 0,26
I 192 18 3456 | 0,51
Il 267 13 3471 | 0,29
1 438 8 3504 | 0,18
\Y 586 6 3516 | 0,35

Cpennee 3491 | 0,32

Yucna «n» mis cucrem Onurepa n Ypana 6nu3ku K yrciiam Jlroka u @ubonayuun, a 1yisi CHCTEMBI
CaTypHa 6JII/I3KI/I K KBa,Z[paTaM IICIObIX U HOJIYHCJIBIX YHUCCII.

[Il) HoBble BUABI PE30HAHCOB BKIIIOYAIOT B CEOS CIIEAYIOIINE PE30HAHCHI:

1)Pe3oHaHC BOJIH OMEHHIt, COCTOSIINI B TOM, 4TO Mepuoa OueHmii (BeauurnHa oOpaTHasi pa3HOCTH
4acTOT OOpalleHHii) COCeAHHX IUIaHEeT PaBeH CyMMe WJIH Pa3HOCTH MEPHOI0B OOpalleHHil ITHX
njaaHer. B ciydae cymmbl oTHOmeHHE ieproioB paBHo 1,6180339(ucny ®unus), a B ciydae pasHOCTH
oTHOIICHWE TMepuogoB paBHo 2,6180339 KBagpary umcina Puaus). DTO HUMEET MECTO TPHU
HKCIICHTPUCUTETaX OpOMT, HE PAaBHBIX HYIIO. B ciydae sKCLEHTpUCUTETa, PABHOTO HYIIIO, OTHOIICHUE
NEepUOJOB PaBHO JBYM. B cieicTBuM JaHHOTO pe30HAHCAa MEpUONbl OOpalleHU# IUIaHeT 00pa3yroT
yrcioBble psabl JItoka 1 @uboHauy.
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2) KoabueBoii pe3oHaHe, COCTOSIIAN B TOM, YTO YACTOTHI KOJIEI HAXOASATCS B Pe30HAHCE C
yacToTol OOpalieHHMs IJIAHETHI, PacHoJokeHHOH aajabme oT CoJHOa 4Yepe3 ogHY opOuTy, a
nepuoabl KoJiell HAXOAATCH B pe30HAHCe C MepHoAoM oOpalleHHMs NJIAHETHI, PACIOJIOKEHHOMH
0mmake K CostHily 4epe3 oaHy opouty. [log 4acToToil KoJiblia MOHUMAETCSl Pa3HOCTh KPYTOBBIX YaCTOT
oOpaiieHuil B mepurenud U adenuu AaHHOM opoutsl. [lon mepmonom Konblla MOHUMAETCS Pa3HOCTb
KPYTOBBIX IEPHOAOB oOpalieHuil B adenuu M NepUreany AaHHOW opOuTHl. OTHOIIEHWE YacTOT HIIU
MEPUOOB MPU PE30HAHCE Yallle BCEro PaBHO EAMHHUIIE.

3) CostHeYHBI Pe30HAHC, COCTOSIINI B TOM, YTO MEPHOAbI 00pAIIEHHI NJIaAHET BHYTPH Mosica
aCTEPOUI0B HAXOISTCH B Pe30HAHCE €O BTOPOHl rapMoHMKOW mepuoaa BpauieHusi CoJIHEYHOro
skBaropa. Kak cnenyer u3 Tabmuier 8, 3T0T pe3oHanc codmtonaercs co cpeaneit ommokoi 0,49%.

Tabéauna 8

Teno | T (cyr.) n | T/n d%
Cn 25,380 2| 12,690 0,99
Me 87,970 7| 12,567 0,02
B 224,701 18| 12,483 0,61
3 365,242 29| 12,594 0,23
Ma | 686,980 55| 12,490 0,60
Cpennee 12,565 0,49

4) FOnuTepoB Pe30HAHC, COCTOAINIMI B TOM, YTO NMEPHOAbI 00palleHHUsl NJAHET BHE Mosica
acTepoMI0B HAXOASATCH B pe30HaHCe CO BTOPOil rapMOHNKOi nepuoaa odpamenus IOnurepa. 3ot
pe3oHaHc cobmogaeTcs co cpeaneit ommokon 0,61%.

Taoauma 9
T (;et) n T/n 0%
11,86223 | 2 5,931115 0,17
29,45772 | 5 5,891544 0,51
84,01529 | 14| 6,001092 1,35
164,7883 | 28 | 5,885296 0,61
247,6968 | 42| 5,897543 0,40
cpenHee 5,921318 | 0,61

=z |<|0|5|2
=
o

V) IlposiBieHue «30J10TOr0 ceuenusn» B CoTHEUHOM cHcTEMeE.

[IoHsATHE <GOJIOTOTO CEeYEeHUs» U3BECTHO el co BpeMeH EBknmna. Ero cymmHOCTE COCTOUT B TOM,
YTO OTPE30K IPSIMOM JAENUTCA Ha JBE 4acTH B CPEAHEM W KpailHE OTHOUIEHUWH, T.€. LEJI0€ OTHOCUTCS K
OoJbIIIeH YacTH OTpe3Ka TaK *Ke, Kak OOJbIlas ero 4acTh OTHOCHTCS K MEHbIIeH dacTu. Pernenne 3Toii
3a/1a4u CBOAMTCS K PEIICHUIO KBaJPAaTHOTO YPABHEHUS CIIEIYIOLIEro BUIA:

X?-X-1=0; (9)

JIBa KOpHS 3TOr0 ypaBHEHUS UMEIOT BU/I!

] # - 1618033910 X, :¥ - 0,6180339(11)

1

Kopenp X3 Ha3Ban uucinom O@umus (D) B YecTb BEIMKOTO APEBHEIPEUECKOTO CKYJIBIITOPA,
JKUBIIIETO B 5 BEKE 10 HaIIEH 3pbl, CKYJIBITYPHl KOTOPOTO OTJIMYAIMCH BBICOYAKMIIECH TapMOHHEH.
OTHoO1IEHUE OTPE3KOB, paBHOE YUCITy Duaus, WiK <«30J0TOMY YHUCIY>», U Ha3BAHO <«GOJIOTHIM CEUYECHUEM.

Hrak X; =d,a Xo = - @, Bonoroe ceueHne» HaXOJUT CBOE MPOSIBJIICHUE B MPOMOPUHUIX KUBBIX
OpPTaHU3MOB, OCOOEHHO, I[BETOB PACTCHHI U HAaNOO0JIee U3SIIIIHBIX KUBOTHBIX. JTO CEYCHHE MPOHU3BIBACT



IPONOPLUUHU CKYJIBOTYP U apXUTEKTYPHBIX COOPYKEHUH BEJIMKHX MacTEPOB aHTUYHOCTH, a TAKKE
MYy3bIKaJIbHbIE IPOU3BECHUS 3aMeUaTeIbHBIX KOMIIO3UTOPOB. YucinoBoil psag @ubonayun:

(0,1,1,2,3,5,8,13,21,34,55,144,233,377,610,987 ygFFH + Fc1; (12)
1 yucnoBou psp JIroka:
(2,1,3,4,7,11,18,29,47,76,123,199,322,521,843 .k )=LLy + Ly.1; (13),

KQKJbIM IOCICAYIOINUNA YICH KOTOPBIX PaBEH CYMME JBYX MpPEABIAYIIMX YICHOB psla CBA3AHBI C
«30JIOTBIM YHCIIOM> CIEAYIOIIUM COOTHOILIEHUEM:

lim <@> =®: (14)
k- o0 Fk

IpH 3TOM Kak yrciaa PuboHauun, Tak U yrcia JIroka MOryT OBITh BRIpaXKEeHBI yepe3 crenenn yncna O mo
CIIeAYIOMHM (OopMyTIam:

Fe =%[q>'< —(-®)*|; (@5) t=lok - (o) | )

[losToMy, ecnmu mpu OMHMCAaHUM KaKUX-THOO mapaMeTpoB Ten COJIHEYHOM CHUCTEMBI MBI
cTankuBaemcs ¢ yuciamMu Pubonauuu win JIroka, 3T0 ecTh BEPHBIN MPU3HAK CBSI3U JTAHHOTO MapaMeTrpa
C «30JIOTBIM ceueHueM». Kak mokaszaiu ucciaeioBaHus, <«30JI0TOE CEUCHUE», WIIN <30JIOTasi MPOMOPLIUS»,
MPOSIBIISIIOT ce0sI B CIEAYIONIUX MTapaMeTpax:

1)O6paTHbIxX 3kcueHTpucuTerax (cMorpu Tabauiy 10)

Taoauma 10
Teno e 1l/e N | 3%
I1 0,24864 4,021879 4 0,55
Me 0,20562 4,863340 b 2,81
Ma 0,09336 10,711225 112,70
11 0,07600 13,157894 131,21
C 0,05572 17,946877 180,30
IO 0,04842 20,652622 211,68
v 0,04718 21,195421 210,93
3 0,01673 59,772863 558,68
H 0,00857 116,68611| 123,41
B 0,00680 147,05882| 1442,12

cpenHee 2,64

B Tabnuie wucmonb30BaHbl CIEAYIONIHE O0O03HAYCHHS. €- SKCIEHTPUCHTETHl OpOUT, N-uucia
®ubonauun u Jlioka, 8% - OTKIOHEHHE OOPATHBIX 3HAYEHHH ASKCIICHTPUCUTETOB OT ITHX YHCET B
MPOIIEHTAX.



2)Maccax nmianet (cmotpu Tabmuiy 11).

Taomauma 11

Teno m k o~ n " 5%

IO 317,37 | 12| 321,9936| 1 321,9936 1,45
C 95,08 8| 46,97839 2 93,95678 1,20
H 17,23 6| 17,94417] 1 17,94417 4,14
v 14,61 7| 29,03426f 0,5 1451713 0,64
3 1,0000 0| 1,000000 1 1,000000 0,00
B 0,8136 1| 1,618034) 0,5 0,809017 0,57
Ma 0,1069 | -6 | 0,055728] 2 0,111456 4,26
Me 0,0543 | -6 | 0,055728] 1 0,055728 2,63

cpenHee 1,86

B TaGmuie npuHATH crneayromnme 0003HauyeHus: M —Macca IIaHeT, BRIpaKeHHAs B 36MHBIX Maccax,

Ku n—uensie u nonymesbie uncna, ® — yucno Ouaus, 0% -OTKIOHEHUE PaCUCTHBIX 3HAYEHUI Macc OT
ONBITHBIX B IPOLIEHTAX.

3) lepuonax odpaieHnii NjiaHer.
MrHOBeHHbIE TIEPUO/IbI OOPAICHHS TTTAHET MOTYT OBITh BEIYHUCIICHBI 11O CIACAYIOIINUM (hopMyIam:

Tr= Tol{l-¢)%

(17) Tq = Tol{L+e)%

(18)

I'me TruTy - MrHOBEHHBIE TIEPHOIBI OOPAIICHHH TUIAHET B Mepureanu u agennu, a To — cpeHuii mepuo
COOTBETCTBEHHO, € — 3KCIEHTpUCUTET OpOUTHI, Ny Ny 11 No — Onmxaiimue kK 3TUM nepuojaM 3HauYeHUs
yrcen Jlroka u @udonauun. J{ins Henryna B kauectBe Ny B3sTa monoBuHa yrcia Jlroka (322).

Taoauma 12
Teno e Trlcyr) | Ng | 0% | Tolcyr.) | No [ 3% | Ta(cyr.) | Ny | 0%
Me 0,20562 | 55,512 55/ 0,93 87970 89 1,17 127,8663 13,96
B 0,00680 | 221,655 224,701 227,767 283 2,30
3 0,01673 | 353,123 365,242 377,565 3y7 015
Ma 0,09336 | 564,711 686,980 821,264 843 2,64
cpenHee 1,86
Ta6aunma 13
Ten e Tr(ner) | Np | 3% To(er) | No 0% To(11eT) Ny | 0%
o
11 0,076 3932 4 1,74 4,606 5,332
IO 0,04842 10,741 11 2,41 11,862 13,089 1IR30
C 0,05572 26,266 29,458 29 1,58 32,832 3156
v 0,04718 76,274 76 0,36 84,015 92,130 &n52
H* |0,00857 | 161,975| 161 0,61 164,788 167,624
IT 0,24864 | 139,835| 144 2,98 247,697 386,184 3777 2,4
cpenHee 1,95

W3 ananuza Tabnuil clemyeT, 4To CpeAHHE OTKIOHEHHS MepuonoB oT yucen Jlioka u ®ubonayun
UMEIOT BeIMUNUHY MeHbIe 2%.

4) KojablieBble 4YacTOThI, OTHECEHHbIe K aHAJOrM4Hoii yacrore HenmrTyHa, cooTBeTCTBYET
yucaam Jlwoka nu ®udonayun. Cmorpu Tabmumy 14, rme V - KonblieBas 4acToTa IUIAHETHI, V,; —
KoJbIileBast yactota Hentyna, N- 6mkaiinee Kk OTHOIIEHHUIO 9acTOT yuciio JIroka ninu dudonauyw.
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Taoauna 14

Teno v (rom)t | v/v, N | (WVv,):N | 3%

H 0,000156 1,0000 1  1,00000 1,62
y 0,001690 | 10,8346| 11  0,9849p 3,17
Il 0,003305 | 21,1871] 21  1,00890 0,72
C 0,057000 | 36,5384| 34  1,07465 5,75
7o) 0,012286 | 78,7564| 76  1,0362p 1,97
B 0,033516 | 312,564 | 199 1,06816 5,11
3 0,050200 | 321,794 | 322  0,00036 1,68
I 0,049938 | 320,051 | 322  0,99394 2,23
Ma 0,150818 | 966,782 | 987  0,97951 3,69

1,01619 | 2,88

N3 ananm3a TabmuIbl clemyeT, YTO JaHHAs 3aKOHOMEPHOCTh COOIOAETCS CO CpeaHEi OMMOKOM

menee 3%. Yucna Jlroka u @uOoHAYUM MPOSABISIOT ce0s1 U TaKKe B 00beMax, OpOUTATBHBIX MOMEHTAX U
JPYTHX TTapaMeTpax IUIaHeT.
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