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BBenenune

Teopust OTKpbIBaET HOBOE HAY4YHOE HANPABJIEHUE — W3HOC
Bcenennoii. B pabote mpoBoguTcsi aHaNM3 HAay4YHBIX TEOpUI
0 cTpoeHnn BceneHHOM M gaercs B3IVIAL Ha cTpoeHue BeeneH-
HOM C TOUKH 3peHust Teopru u3Hoca. OObsICHSETCS 3aBUCUMOCTD
pacnionoxeHus raHeT CoTHEYHOM CUCTEMBI, ONPENEIIOTCS HO-
BbIE, €Ille He OTKpbIThIE IIaHeTHl. [Ipennaraercsa popmyna ams
pacyeTa HoJIoKeHUs TUIaHeT, IPUMEHUMast K JIoOoH 3Be3[e.

C no3unum Teopun U3HOCA Takke paccMarpusaercs BeeneH-
Has, 3eMJIs U Ipyrue 1iaHeTsl, 2KuBoi MUp U 4esoBeK, a Takke
IIPOUCXOAAIINE B HUX Y C HUMHU ITPOLIECCHI.



CoygHeuHas cucreMa

Haunem ¢ CosiHeuHOH cucTeMsbl, Kak 0oJsiee N3y4eHHO! Hay-
KOW. YUeHble 10 CUX MOpP HE MOTYT HOHSATh NOPSIOK U 3aBUCH-
MOCTb pacripeneneHus miaHeT CoaHeyHon cuctemMsl. POpMyJIsl
pa3JIMYHbIE MPUIYMBIBAIOT, KO3(P(UIIMEHTHI TONPABOYHbIE BBO-
JAT, HO... HUYETO HE MOJIy4YaeTcs.

[octpoum rpaduk pacnpeaeneHusi opuIUuaIbHO U3BECTHBIX
HaMm 11aHeT. [o ocu abcuuce — paccrosaue ot ConHua 10 mia-
HEThl B CTPOHOMHMYECKUX €IMHMIIAX, IO OCH OpAMHAT — MOPsA-
KOBbII1 HOMeD I1aHeThl oT ConHua (puc. 1):

My ToH

[ HenTyH

. L oan

Catypn

HKorwTep

Mapc
1
iré‘.emmﬂ

2 EeHepa

MopagkoBEIH HOMED NAAHETE

Mepky i

10 20 30 40
PaccToAHue B ae



Puc. 1

3ameTHO, uTo Ha JimHnu Mapc — FOmmutep — CarypH HaOo/1a-
eTcs u3sioM JuHuM. [loxoxe, 31ech yero-to He xBaraer. Moxer,
nosica actepounoB? [IpoBepum (puc. 2):

MnyToH

—— Heryn

| ]

CaTypH

onKTep

fﬂu G BCTSROMALE
4

I Mapc
3

1’3EMHR

BeHepa

MNipARKOEEIH HOMEDP NAN&HETH

MepkyRw

10 20 30 40
PaccToaHue B ae

Puc. 2

Bor tenepb BUOHO, YTO M3JIOM CIJIQAWICA, MCYE3. 3HAYMT,
yUeT Tosica aCTePOUJIOB OOsI3aTesieH.

CoBpeMeHHbIE aCTPOHOMHUYECKHE MPUOOpPHl HE TO3BOJISIOT
ONpeesIUTh TOUHbIe paccTosIHUS A0 [IyToHa U 3arTyTOHOBBIX
IIJTAHET, ACTPOHOMBI IAOT JIUIIb JUAMAa30H, B KOTOPOM MOTYT 3TH
TUIAaHeThl HAXOAUThCS. [loToMy asibHeIIme paccyskaeHus OymyT



TIOJIHOCTBIO 3aBUCETH OT IOCTOBEPHOCTH ACTPOHOMHUUECKUX JIaH-
HBIX.

[TponomkuB TUHUIO BBEPX, MOKHO OMPEACTIUTh PACIONIONKe-
HUE 3alTyTOHOBBIX TUIaHeT. [Ipr 5ToM BO3MOKHO /1Ba BapuaHTa
MOCTPOEHUST KPUBOM:

a) JIMHUIO TTPOCTO MPOJOKUTH MPSIMOJTMHEWHO BBEPX;

0) IMHUIO MMPOAOJIKUTH MO CPETHUM 3HAYEHUSIM BBIUYUCICHHO-
r0 ACTPOHOMAaMM AMANa30Ha MPEANoaaraéMblX PacCTOSTHUM TJ1a-
HeTt (Tadm. 1):

[Nuanazoun Cpeatiee (6) | Jluneiinoe (a)
paccTosHHH, a.e. | 3HadYeHHe, a.e. | 3HaYeHHe, a.e.
TlnyToH 29,7 — 49,3 394 39,4

Xaymea 35,2 —51,5 43,3 50

Maxemake 38,5 —53,1 45,8 61

Spuaa 378976 67,7 72

Taomn. 1

[Ipy MMHEMHOM MOCTPOEHWM BHE JMara3oHa pacrojaraercs
Makemake.

[Ipn cpenHuX 3HAYEHUSX BCE IUIAHETHl BXOOAT B acTpo-
HOMMYECKUI Mana3oH, HO TOCJeIHsIsl, Dpuaa pacroiaraercs
HE I10 JIMHUM KpUBOK. BeposTHO, cka3bIBaeTCst OOJIBITION Trara-
30H ee MOJIOKEHUH U, COOTBETCTBEHHO, HEJJOCTATOYHAS] TOYHOCTh
onpenesieHUsl €€ MECTOHAXOKIEHUS.



CrientoBatesibHO, BepHee OylieT IOCTPOSHHUE 0 CPETHUM 3Ha-
YeHusIM Auanas3oHa o (puc. 3):

Ipuaa o
8

Makenmake

Xaymga 5

10 20 30 40 50

Paccroaumne B a. e.

Puc. 3

W Torpa Haia kpuBasi npumeT Buj (puc. 4):
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Paccrosinune B a. e.

Puc. 4

[saas Ha MOMyYeHHYIO JIMHWIO, MbI TIPUXOAUM K KPUBOW W3-
HOCa, TaK KaKk OHa MOXOXa Ha KJIACCUYECKYI0 KPHMBYIO HM3HOCA
U3 TEOPUU HAAEKHOCTH (pucC. S):



MzHoeo

1 2 [ &
HapabBoTka

Puc. 5

rae:

otan 1 — npupadoTKa;

Tan 2 — padoyee COCTOsIHUE;

Tan 3 — KPUTUYECKUI U3HOC.

To ectb MbI BUAMM KpHBYI0 M3HOCa CONHILIA.

Ha ConHue nporcxoasT TepMosiiepHble poriecchl. B pesyib-
TaTe TOPEHUs BbLIEsAEMasi SHEPrusl U3JIydaercsi B MPOCTPaH-
ctBO. To ectp ConHie TEpsSET SHEPIUIO. A TaK KaK 3Ta SHEPrUs
HE BOCCTAHABJMBAETCS U HE BOCHONHsETcs u3BHe, To ConHie
NO/IBEPraeTcsi U3HOCY.

Ha noeepxHoctu ConHila B pe3ysbTaTe TOpPEHUs IUIa3Mbl
CKaIUIMBAIOTCS OTXO/Bl B BUJE IJIAKA, COCTOSIIETO Ha pa3HbIX
Tanax U3 pa3Horo Habopa 0OPA30OBABIINXCS TIEMEHTOB.

Hcxons U3 Teopuu M3HOCA, TOCTPOUM MOBEAEHYECKYI0 MO-



nenb ConmHna.

Sramn 1. [Ipn o6pa3oBanuy ['anakTuKy ee Cimpaiy nocTeneH-
HO TepsUTH CBOI0 MOHOJIUTHOCTh U Pa3/eIsuIMCh Ha CTYCTKH, Ofl-
HUM U3 KOTOPBIX sBIsuIoch Tpoto-Connile. Ha HavanmbHOM 3Tarne
OHO TIPEICTaBIIAI0 co00i OechopMEeHHOE 1 HECTAOMIIHPHOE TIIa3-
MeHHoe oOako. Ot 3Toro eme He c(popMHUpOBaBITIErocst 0oIaKa
OTJEJISUTACH CTYCTKH, 0Opa30BaBIlIKe TIEPBbIE IIaHETHl — DPUY,
Makemake, Xaymea u Jipyrue, eie He 0OHapyKeHHbIE aCTPOHO-
Mamu (puc. 6):

Ipnaa
o

Makemare !

Xaymea o'

10 20 30 40 50

Paccroanne B a. e,

Puc. 6

Oran 2. [lon AeficTBreM rpaBUTAIIMOHHBIX CHJI OT BPAIIEHUSI
[anaktrku npoto-ConHile npruodperaeT cOOCTBEHHOE Bpalle-
HHE ¥ IPUHUMAET ONTUMAJIbHYIO JJIs1 Bpalaoiierocs teaa op-
My mapa. Ha aToM starne maioTHOCTb COJHEYHOU MJIa3Mbl HEBbI-
COKasi, ¥ TIpU €€ TOPEHNUH B OTXOJaX 00pa3yloTCs JIETKUE ra3bl —
BOJOPO/1, YIJIEPO[, KUCIOPO/.



ITo mepe ckanMBaHus NUIAKa Ha IOBEPXHOCTU PAaCCEMBAHNE
SHEPruM OT TOPEHHUs TUIa3MBbl 3aTpyAHsieTcs. BHyTpeHHee naie-
HUe Bo3pacraeT. Hactymaer MOMEHT, Korja KOpKa I1j1aka He Bbl-
JepKUBAaeT HAIMPAIOLIEro U3HYTPU JaBJieHus U Jyonaercs. W3-
ObITOUHAs1 SHEPrHs BhITUIeCKUBaeTcsl Hapyxky. llap cxumaercs
(cxyonbIBaeTcsl) 10 TeX IOp, MOKa JABJICHUE IUIA3Mbl BHYTPU
He HopMaim3yercsl ¥ ctabunmsupyercs. Ha atom stame ConHie
ObICTpee TepsieT CBOI0 MacCy M CHJIBHO YMEHBILAETCsl B pa3Me-
pax. 1 onste mproOpeTaeT CBOIO YUCTOTY U SIPKOCTb.

W3 otaenuBIierocs 1iaka v BHITUIECHYBINEHCS TUIA3Mbl 00-
pasyercs 1uiaHeta. Ha HavaspbHOM 3Tame 3TO Jaxke He IUlaHe-
Ta, a AouepHAA 3Be3Aa. OHa Takke MMEET CBOI CBETUMOCTb,
B HEW Takke NPOMCXOAUT TEPMOSIIEpPHAs peaklusl U3-3a HaJM-
YHsI OCTAaTOYHOM TUIA3MbI, M OHA TaKXe MOXKET 0Opa30BBIBATH
CBOE CEMENCTBO MaJbIX IUIAHET — TUIaHeTouI0B. [11aHeThI-3Be3-
Ibl Ha 3TOM 3Tane poxjainTcsa razosbiMu — Ilnyton, Henryn,
VYpaHn, Carypn, IOnurep (puc. 7):
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|vgan |

KnuTep

10 20 30 40 50
Paccroanne B a. e.

Puc. 7

Oran 3. [lo mepe U3HOCA IUIOTHOCTD IUIA3MbI YIIOTHSETCS,
Y OHA BBIpAOATHIBAET B OTXOJIBI YK€ HE Ta3bl, a TsKEJIbIe IEMEH-
Thl. I poxjaioniyecs TUIaHEeThl yxke He SIBISIOTCS T0YepHUMU
3Be3/1aMH, TaK KaK COCTOSIT U3 TSKEJIbIX U TBEPIbIX JIEMEHTOB —
MeTayioB 1 HemeTauioB. O0pasytorcss Mapc, 3emisi, Benepa,
Mepxkypui (puc. 8):
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Puc. 8

dastoHa He cyiiecTBoBalo coBceM. [lnanera He copmu-
poBasiach M3HAYAJIbHO. XOTs TOJKHA ObUta. Bo-miepBbIX, ckasa-
JIOCh TO, YTO OHa (POpPMHUPOBAJIACh B MOMEHT IEPEXOa C ra3o-
BOU Ha TBEPAOCIUIABHYIO TJIAHETY, YTO caMo I0 cede HecTaOuIIb-
HO. Bo-BTOpBIX, BpeMsi 1 MecTO 0Opa30BaHUSI HE CaMble TOJI-
xopsmiue. [To6nmm3ocTn HaxoauTcs ruranTckuin FOmurep, KoTo-
Pblii CBOMMU MOILIHBIMY I'PAaBUTALIMOHHBIMU YIapaMU PETYISIPHO
paspyiaeT 6osee cinadble IPaBUTAIIMOHHBIE CUJIBI, CTATUBAIOIINE



ocrasitytocst ot ConHia 000J104Ky B TuiaHeTy. Yto, B KOHEUHOM
cuere, M He TIO3BOJIIJIO el coOparhbesi BoeauHo. [Toromy Tam Tak
M OCTaJIach LIETIOYKA OCTBHIBIUX OOJIOMKOB IIUIAKA.

Eciu nponomkuth JIMHUIO OT MepKypusi BHU3, TO BUANM,
YTO KPUBasi TIepeceKaeTcst C OChI0 aOCIUCC Te-TO B palioHe Ofl-
HOM JIECSITOM aCTPOHOMUYECKON eTMHHUIIBL. DTO OyIeT MPUMEPHO
Ha PacCTOSIHUM MATHAAUATH MUAJUTMOHOB KWJIOMETPOB OT COJH-

1a (puc. 9):

/ Mapc

ca

Jemna

/-BEHE =]

Flop A0 5bii HOREp MNHETSI
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Puc. 9

YT0 3TO MOXET O3HAYATH?

A o3HayYaTh 3TO MOXET TOJBKO OJHO, — B 3TOM MECTE Haxo-
JWTCS ellle OffHA TTaHeTa. ACTPOHOMBI TIOCTOSIHHO HAOMIONAoT
3a CoJIHIIEM M MHOTIA ee HAOMIoNAaloT, U J1aKe Jaiv Ha3BaHUE —
Bysnikan.



CyliecTByeT 3aKOHOMEPHOCTbh — 110 MEpE POXKAEHUsI pa3Mep
riaHeT ymeHbinaercs. [lostomy BynkaH cioxHO HailTh, — OH
OueHb MaJieHbKHl. la ¥ 3aMeTUTh CTOJIb KPOXOTHBIA OOBEKT
Ha ¢oHe ocneruisitoriero ColHIa B HEMOCPEACTBEHHO OJTM30CTH
OT HEro HempocCToO.

B utore mpl MeeM KpUBYIO OOpa3OBaHMS TUIAHET 3BE3JIbI
no umeHn CoJtHIle coracHo Teopun usHoca (puc. 10):

14 Jpuna g

13| Makenare

12| Xaymea '
-

11 | arjron

3 /Vps/n
8 | —ored

7 HOnuTep

6 D3ITOH (NOA] AC

4| | 3emnal

NopRAKOELIA HOMED NNaHeTH

3 Beueph

1l Bynxan

10 20 30 40 50
PaccToaHwe B a. e.

Puc. 10



W, cyns no Bcemy, ComnHile HaxoauTcsi B (PMHAJILHOM CTa U1
CBOETO CYIIECTBOBAHUSI — HA CTa/IMU KPUTHUUECKOTO U3HOCA.

Ho 310 eme He Bce. [1o 3T0OM KpUBOUM MOXXHO BBICUMTATh BO3-
pacT IJIaHeT.
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