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OnopHbIN KOHCNEKT
[@anakTUKu

CoBpemeHHble aCTpOHOMUYeCKMe NPMBOopPbI MO3BOAAKOT HA KaXKA0M yYacTKe Heba
BUAETb HeMCUNCIMMble KonndecTsa 3Be34. C pocTomM paspeluaroulx cnocobHocTemn
aCTPOHOMUYECKMX NPMBOPOB HabnoaeHUA pacTeT 1 KOAMYeCTBO HabatgaeMbix
06BbeKToB.

Bl/l,ﬂ,l/lf\/lble pa3mepbl M APKOCTb 3Be34 3aBMCAT OT PAaCCTOAHNA A0 HNX, MX BEMNYUHbLI N
CTaanin pa3BuUTUA.

3Be3/abl pacnosioxKeHbl Ha HebecHoM chepe HepaBHOMEPHO.

HeBoopy*KeHHbIM r1a30M B ACHYO NOrody BUAHO CKoM/eHue 3Be34 obpasytollee Ha
Hebe besecoBaTyHo NO0OCY HeNpPaBuAbHOM GOPMbI.

3JTa nonoca HenpaBWabHOW GopMbI NpeacTaBnaeT 13 ceba CKoneHre 38e3q
CVBAKOLWMXCA B 06LLYH CMCTeMy, KoTopada Ha3sbiBaeTca [[anakTuka uam Maeunsin Myt
(PucyHok 1)  3Be3aHbIx cucTem Tuna [anakTukM MHOXKecCTBo. [prmep 6ansKaiiuen 13
HUX — TYMaHHOCTb AHApOMeAbl. VIX Ha3bIBAOT ranakTnkamm (C ManeHbKoM ByKBbl).

PucyHok 1 - MNanakTuka MaeyHsin nyTb

U F'anaxmuoc - (zpeu. FaAaéiac) -monounwvui.

FanakTuku. 3BesgHble cuctembl. ConHeyHana cuctema htweek.ru
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[@NaKTUKM — Ype3BblYaMHO AanéKkme 00beKTbl, PacCToAHMEe A0 BANKANLINX U3 HNX

NPVHATO M3MepATb B Meranapcexkax?, a A0 AaNeKux — B eAnHULAxX KPaCHOro CMelleHns
3

z>.

FanakTWKa — rpaBUTALMOHHO-CBA3AHHAA CUCTEeMa M3 3B83/, MeXK3BE34HOro rasa, nblan
N TEMHOM MaTepurmn. Bce 06beKThl, B COCTaBe ranakTuK, y4acTBYHT B ABUKEHU
OTHOCUTEeNbHO 06LLero LieHTpa Macc.

IMeHHO 13-3a yAaNEeHHOCTW pa3nnyunTb Ha Hebe HeBOOPYKEHHbIM r1a30M MOXKHO BCero
Wb TPU U3 HUX: TYMaHHOCTb AHAgpoMeabl, bonbuwoe n Manoe MarennaHosbl O61aka.

PaspewnTb n3obparkeHune 40 0TAe/bHbIX 38834 He yaaBanoCh BM/A0Th 40 Hadyana XX Beka.
K Hauany 1990-x rogoB HacumnTbiBanocb He 6onee 30 ranakTuK, B KOTOPbIX yA4an0Chb
yBUMaeTb OTAe/bHble 3BE3bl

[[@anaKTrKM No cBoen Gopme AenaTca Ha Tpu Tuna:

1. nauntuyeckne (PucyHok 2) - (B dopme wapa nam anua, o6o3Hadaemblie byksoi £
(elliptical) c pobasnerne umdpbl ot (0 4o 6 - cTeneHb ynaoweHua));

2. CnupanbHbie (PrcyHok 3) - (anck B popme yeyesuLbl Uan ABOAKO BbIFHYTOM SINH3bI
C Bblpa¥KeHHbIM CrMpasibHbIM y30pOM, 0603Ha4YaemMble OyKBon S 1 nmerouime ot 2
no 10 BeTBe unm pyKkasoB);

3. HenpasunbHbie (PucyHOK 4) - (He MMeroLme YeTKO BbipaskeHHOM CTPYKTYPbI U
LeHTpasbHbIX A4ep.) B 1x cTpoeHun noka He o6Hapy»*KeHbl 3aKOHOMEPHOCTU.
Mpumep bonbloe n Manoe MarennaHoBbl 06/1aKa — CMYTHUKKM HaLen ranakTUKK.

2 Mapcéx (pyccroe cokpawenue: nk; MeACOYHAPOOHOE COKPAUeHUe: PC) — PACRPOCMPAHEHHAS 8 ACMPOHOMUL
BHeCUCMeMHas eOUHUYa usMepenus paccmosuui. Hazeanue npoucxooum om napainaxc yenosou ceKyHobl u
obosnauaem paccmosnue 0o obvexma. meza- (M) — npucmaska 6 cucmeme CH, obosnauarowas 10° (1 000 000, ooun
MUTTUOH).

* Kpacnoe cmewyenue — cosue CieKTPaNbHBIX JIMHUI XUMHUECKUX 3JIEMEHTOB 6 KPACHYIO (ONUHHOBOIHOBYIO) CIOPOHY.

Omo saenenue moscem ovims svipadicenuem dbdekra Jlomiepa napamemp cmewjeHus Z onpeoensiemcs Kaxk
A — Ao
T xo  , eoe )\u AO— 3HAUEeHUs! OJIUHbL 8OJIHbL 8 MOYKAX HAONIOOEHUS U UCHYCKAHUSL U3YYeHUs]

coomeemcmeeHHO

FanakTuku. 3BesgHble cuctembl. ConHeyHana cuctema htweek.ru
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JdnnenTuyeckne rasnakTuKu

PrCYHOK 2 — JnnenTryeckme ranakTuKu.

Cnmpaan ble ranakTukKun

PrcyHoK 3 — CnupanbHbie ranakTuKu.

FanakTuku. 3BesgHble cuctembl. ConHeyHana cuctema htweek.ru
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Henpanmbele ranakTnkKn

PrcyHOK 4 — HenpaBunbHbIe ranakTuKu.

3Be3abl

[MNoTe3bl BO3HMKHOBEHMA 1 3BOOLMK 3Be3/ B HALWW AHW CTaau BbICTParBaTbCA B
[0OCTaTO4YHO CTPOMHYH CMCTeMy, KOTopana B pe3ybTaTe UccaeaoBaHuii B 061acTu
aCTPOU3MKM C0XKMNACH B M1aBHYH NOC/1e40BaTelbHOCTb, KOTOPYH MOXKHO HabntaaTb
Ha anarpamme [epuwnpyHra-Paccena (pucyHok 5). OgHaKko pa3suTme He BCex 38e34
VKNa4bIBAKOTCA B M1aBHYH NMOC/1€40BaTeMbHOCTh - MMeKTCA OTK/IOHeHUsA, KOTOpble
4aCTMYHO 3aBMCAT OT COCTABAa M PAa3MepoB 3Be34, KOTOPbIe He NOAYMHATCA r1aBHOM
nocaenoBaTeIbHOCTM.

FanakTuku. 3BesgHble cuctembl. ConHeyHana cuctema htweek.ru
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[Ona anarpammbl epuylunpyHra — Paccena HeT WETKOro onpegeneHuvs, Kakme
XapaKTepUCTUKM AOMKHbI OTMe4YaTbCa U K KakoW CTagum 3BOKLMOHMPOBaHVA 3Be34
OTHOCUTBLCA.

06beanHaeT BCe Takke grvarpamMmsbl TO, UTO Bonee apKkiMe 3B8E3abl HaX0AATCA BbIlLe, Yem
bonee TycKnble, a bonee ropaymne — nesee, 4em b6osee XonoaHble.

Mo ocn Y oTmeyaeTcsa abcontoTHasa 3B8€34Haa BeNMUMHA AN CBETUMOCTb. 3TN BeANYNHbI
NO/THOCTHIO B3aMMO3aMeHseMbl, TO eCTb U3 CBEeTUMOCTM MOXKHO OHO3HAYHO onpeaenmTb
abCoNMOTHYO 3BE34HYH0 BeANYMHY, U HAob0opOoT. CBETUMOCTb, KaK NpaBwW/i0, 0TMe4YaeTca B
norapudmMmmyeckon wrane. Kpome Toro, 4119 3BE34HbIX CKOMIEHUIM MOXKHO

MCNOb30BaTb BUAMMYHK 3BE34HYIO BEIMUYMHY, TaK KaK BCe 3BE3/4bl MOYTW paBHOyAa1eHbl
OT HabnwgaTens.

C ocbto X HEMHOrO cnoxkHee. Ha Hell MokeT BbITb OTMeYeH CNeKTpasbHbI KNacc 3B8e3abl
(PucyHokK 6.), eé apdexrTnBHaa TemnepaTtypa, Uam e nokasaTte b LBeTa, yalle
Bcero B-V.

PrcyHok b — CnexkTpasnbHble K1acChl 3Be34,.

3Be3gHble cucTemsl

3Bé3aHaA cMcTteMa — 3T0 CMCTemMa, COCToALLaA 13 3Be34, ABMMKYLLMXCA N0 3aMKHYTOM
opbuTe, rpaBMTALIMOHHO CBA3AHHbLIX, M, BO3MOXKHO, UMELMX MAaHeTHbIe CUCTeMbl,
COCTOALLMX U3 MeHbLUMX Tes (TakMX Kak naaHeTbl Uan actepounsl). B

yacTHocTu, ConHevHaa cuctema — 370 3Bé34HaA cMcTemMa, 06pas3oBaHHaA 0AMHOYHOM
3e3g0in — ConHuem — v apyrumm tenamm (naaHetamu 1 ap.), 06paLlaowmMMmncs BOKPYr
Hee.

KpaTHOCTb 3B€34HOM CUCTEeMbl OrpaHnyeHa. HeBO3MOXKHO CO34aTb A0AMOXKMBYLLYIO
CUCTemy 13 Tpex, YeTbipex 1 6osee paBHOMNPaBHbIX 3Be34. YCTONYMBbLIMYM OKa3biBaOTCH
TO/IbKO Mepapxmyeckme cuctemsl. K nprvmepy, 4Tobbl B TPOMHOW CUCTeMe TpeTuni
KOMMOHEHT He Obl/1 BbIOPOLLIEeH 13 CUCTeMbl, He0H6X0A4MMO UTOO OH He NpubanyKanca
6numxke, yem 8-10 pagnycoB "BHyTpeHHen" ABOMHOM cnucTembl. Cam e KOMMNOHeHT MoXKeT
OblTb KaK OAMHOYHOM, TaK M TECHOM ABOMHOM 3Be340M.

FanakTuku. 3BesgHble cuctembl. ConHeyHana cuctema htweek.ru
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JBOMHbIE 3BE3Hble CUCTEeMbl

3BE34HbIe CUCTeMbl U3 ABYX 3BE€3/ HA3bIBAOTCA ABOMHbLIMU 3BE34aMU UM ABOUHBIMU
3B634HbIMU cucTemamu. [1pu OTCYTCTBUM NPUAMBHBIX 3D GEKTOB, BO3MYLLEHWMI OT APYrmx
CWA 1 Nepeaadn MacCbl 0T O4HOW 3Be3/bl K APYroin, Takaa cMcTema ycTonymea, 1 obe
3Be34bl byayT HeorpaHM4YeHHo 40/1ro ABUraTbCA

Mo 31MNTUYECKOW 0pBUTe BOKPYr LieHTpa macc (bapuueHTpa) cucTemsl.

Cuctembl c 6onee yem gBymA 3B63gamm

Cuctemsbl c 6osee yem ABYMA 3BE3A4aMM TaKKe BO3MOXKHbI: Hanprmep, 38é3aHoe
CKOM/eHMe U ranakTrka — Buabl 3BE34HbIX CCcTeM. M13-3a 601bLOro paamepa 3Tnx
CUCTeM, UX AUHAMKMKA 3HAYMTeIbHO C/10XKHee, YeM y ABOMHOW 3Be3abl. OaHaKOo, TaKkKe
BO3MOXKHO CYLL2CTBOBAHME 3BE3/HbIX CUCTEM C Hebo1bWnM (HO BosbLIe ABYX)
KO/IMYeCTBOM 3BE3/ U MPOCTON OpOUTANbHON AMHAMWKOW. ITU CUCTEMbI

Ha3bIBAOTCA KPATHbIMK 3BE3AHLIMW CUCTEMAMU, UAN GU3NYECKM KPpaTHbIMY 3BE34aMu.

PasHoob6pa3ve 3Be34HbIX CUCTeM

3Be3aHble CUCTeMbl MerT Pa3/IMyHOoe CTPOeHKMe M Pas3InNYHYH KaacCM@UKaLmo CBOMX
KOMTMOHEHTOB. V1 gaske CBeTU0 B APYro cucTeme MOKeT bbiTb He oaHo (PucyHoK 7).
meHHO No 3TOMyY NpPM3HaKy B MepBY ovepedb 1 Pa3inyatoT yyYeHble 3Be34Hble CUCTeMbl
raNakTUKW.

PrcyHoK 7 — 3Be3aHble cucTembl

Mperkge yem nepexognTb HENOCPeACTBEHHO K KnacCuPuKaumMm, CTOUT YTOUHMUTb, O Hem
BOOOLLe nonaeT pedb. MITak, 3Be3aHble CUCTeMbl — 3TO ranakTuyecKkme eanHuLbl,
COCTOfALLMe 13 3Be34, BPpalLlatoLMxCa No yCTaHOBAGHHOMY MYy T M CBA3AHHbLIX MexKay
cobol rpaBMTaUMOHHO. Kpome Toro, TyT MpUCYTCTBYIOT NMAaHeTHbIe CUCTeMbl, COCToALLMe,
B CBOIO o4epeab, 13 aCTepounaoB M NaaHeT.

Tak, Hanpumep, o4eBKAHbIN 0bpaseL, 38e34H0M cuctembl — ConHeyHas, NPUBbLIYHAA HaM.

FanakTuku. 3BesgHble cuctembl. ConHeyHana cuctema htweek.ru
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OaHaKo He BCA rasakTuKa HanosiHeHa nogo0HbIMY CCTeMaMu. 3Be34Hble CUCTeMbl
OT/IMYAKOTCA B NEPBYH 0vepeab KPaTHOCThHO.

[MOHATHO, 4YTO 3Ta Be/IMYMHA BeCbMa OrpaHuyeHa, MOCKO/bKY ANNTebHOoe Bpems cMctema
C Tpema 1 bonee paBHOLEHHbIMY 3BE34aMW CyLLLeCTBOBATb HEe MOXKeT. YCTOMYMBOCTb
MOYEeT rapaHTMPOBaTb TO/IbKO MepapXums.

Hanpumep, 4Tobbl TPETUM 3BE34HbIN KOMMOHEHT He 0Ka3asca «3a BOPOTaMm», OH He
[A0/TKeH NMpMbAnKaTbCAa K YCTOMUYMBOM ABOMHOW cucTeme 6aumxke, yem Ha 8-10 pagnycos.
Mpw 3TOM He 06s3aTesIbHO, 4TOHbLI OH Bbi/T OANHOYHBIM — 3TO BMO/IHE MOXKET ObITb U
ABOMHaA 3B8e31a.

B uenom, Ha 100 3Be34 NprMmepHo TpMAaLaTb — OAMHOYHbIE, COPOK CeMb — ABOMHbIE,
ABaAuaTb TPU — KpaTHbIe.

PrcyHok 8 — KpaTHble 3Be34Hble CMcTemMsl

KpaTHbie 3Be34bl

He B npumep co3ee3amam, KpaTHble 3Be34bl B3aKMOCBA3aHbl 0000AHbIM TAroTeHMeM,
pacnonaranch, Npy 3TOM, Ha HeB60/blWOM paccToaHUKM apyr oT Apyra. OHXM COBMeCTHO
ABVXKYTCA, BPALLAACh BOKPYr LeHTPa MacC CBOeM CUCTeMbl — TakK Ha3biBaemMoro
bapuvueHTpa. Apkum npumepom aenseTcsa Muuap, M3BECTHbLIN Ham Mo CO3Be34uto
Bonbwon Measeanubl. CTonT 06paTnTh BHUMaHME Ha ee «py4dKy» - ee CpeaHHo 38e3ay.
TyT MOXKHO 3amMeTuUTb bosee TycKoe cruaHre ee napbl. Muuap-AnbKoOp — ABOMHAA 38343,
pa3rnaaeTb ee MOXKHO 6e3 creyyasnbHbiX NpucrnocobneHmnin. Ecav ke MCNonb30BaThb
Teneckon, CTaHeT NOHATHO, YTo 1 cama Muuap- ABOMHA, COCTOALWAA U3 KOMMNOHEeHTOB A 1
B (PucyHok 8).

FanakTuku. 3BesgHble cuctembl. ConHeyHana cuctema htweek.ru
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JBOWMHbIE 3BE3abl

3Be3/4Hble CMCTeMbl, B KOTOPbIX 0OHAapy*KeHo ABa CBeTuAa, MMeHYHTCA ABOMHbIMUK. Takan
cucTema byaeT BnosiHe yCTOMUYMBOM, eC/1M OTCYTCTBYHOT NMpUAMBHbIE 3bdeKTbl, nepeaada
3Be34amMu MacChbl M BO3MYyLLLeHMA apyrix cu. [Npm 3Tom cBeTuna ABMXKYTCA MO
3NMNTUYECKOM 0pbuTe NouTK 6eCKOHeYHOo, BPaLLlanaCb BOKPYr LeHTpa Macc CBoe
cnctemsl (PucyHok 9).

PrcyHok 9 — [1BorHbIe 3BE34bI

BuayanbHoO-gBOMHbIE 3BE34bI

Te napHble 3Be3/bl, KOTOPble MOXKHO YBUAETh B TeneCckon uav gaske 6e3
NpPYCNocobaeHn, MPUHATO Ha3blBaTb BU3yasbHO-ABOMHbIMUK. Anbda-LieHTaBpa, K
nprMepy, MMeHHO Takas cucTema. 3Be3gHoe Hebo HoraTo NoA0HHbLIMU MPpUMepamMU.
TpeTbe CBETU/0 3TOM CUCTeMbl — CamMmas banKalllaa U3 Bcex K Hallen cobCTBeHHOM —
[pokcrma LleHTaBpa. Yalwe Bcero, Takme Nos1I0BMHKM Napbl Pa3InMyaroTca no useTy. Tak,
AHTapec nmeeT KpacCHyo 1 3en1eHyto 3B8e3ay, Anbbupeo — ronybyto 1 opaH»kesyro, beta
Jlebena — »kenTyto 1 3eneHyto. Bce nepeuncieHHble 06beKThl 1erko HabntaaTe B
MIMH30BbIV TeeCKOM, YTO AaeT BO3MOXKHOCTb CNeumanmcTam yBepeHHO BblYMCAATb
KOOpAMHAaTbl CBETU, X CKOPOCTb M HanpaB/AeHne ABUMKEHNS.

CneKkTpanbHO-4BOMHbIE 3Be34bl

Hepegko nmonyyaeTtca Tak, YTo 04Ha 3Be34a 3Be34H0M CUCTeMbl PACron0oXKeHa C/INLKOM
6113K0o K Apyroi. HacTonbKo, 4TO Aarke CaMbli MOLLHbIN TeNeCKon He CNocobeH y10BUTb
MX ABOMCTBEHHOCTb. B 3TOM C/lydae Ha MoOMOLLb NpuxoauT cnexkTpomeTp. [pu
NPOX0XKALHMM Yepe3 Npubop CBeT passaraeTca Ha CNeKTP, pasrpaHMyeHHbI YepHbIMY
ANHUAMMK. DTV NMOAOCHI CMeLAtTCa N0 Mepe NpUbAMKeHUa UaK yaaneHus ceetuna ot
HabntogaTena. [py pasnorkeHur cnexkTpa ABOMHOW 3Be34bl NoayYaeTca ABa BMaAA NNHNM,
CMeLLatoLWmMXCca Npm ABUKeHMK 000X KOMMOHeHTOB ApYyr BOKpyr gpyra. Tak, Muuap A m
B, AnbKkop - cnexkTpanbHo-ABOMHbIe. [1py 3TOM oHM ewle 1 0bbeanHeHbl B 601bLIYHO

FanakTuku. 3BesgHble cuctembl. ConHeyHana cuctema htweek.ru
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CMcTemy 13 WwecTr 3Be34. Tak e B13yanbHO-ABOMHbIe KOMNOHeHTbl KacTop — 3Be34a B
co3se3amnmn bamsHeuos — ABNAKOTCA CNeKTpasibHo-ABoNHbIMK (PrcyHok 10).

PrcyHok 10 — CneKkTpanbHO A4BOMHbIE roAbl.
3ameTHO-ABOWHbIe 3Be34bl

CyLlecTBYHOT B ranakTuKe 1 gpyrve 3se3aHble cMcTemMsl. Hanpumep, Takme, KOMNOHeHT bl
KOTOPbIX MepemMeLLatoTca TakMm 06pa3om, YTO NMAOCKOCTb MX OpOUT BaK3Ka K ydy 3peHus
HabnogaTena c 3emnu. 3To 3HAUNUT, YTO OHM 3aC/I0HAKT APYr APYyra, CO34aBad B3auMHble
3aTMeHuA. Bo Bpemsa Kaxkgoro 13 HUX Mbl MOXKemM HabnraaTe TObKO O4HO M3 CBeTU,
npyY 3TOM YMeHbLUIaeTCca X CyMMapHbIi 61eck. B cayyae, Korga ogHa 13 38e3g
3HaUMTesIbHO 00/blLE, 3TO YMEeHblLeHMe OKa3biBaeTca 3amMeTHbIM. OgHa M3 camMblx
N3BECTHbIX 3aMeTHO-/ABOMHbIX 38e3/ — Anrosb 13 cossesaus MNepcea (PucyHok 11).

PucyHok 11 — 3ameTHO-4BOVHbIe 3Be34bl

C yeTKOW MeproANYHOCTBLIO B 69 YacoB ee APKOCTbL NagaeT 40 TPeTben BennymHbl, HO
yepes 7 4acoB BHOBb BO3pacTaeT 40 BTOPOW. Ty 3Be34y YaCTO Ha3biBatoT
«Mogmurmnsarowmm abasonom». OTKpbITa oHa Obina ewe B 1782 roay aHrAMYaHMHOM
[xkoHom ['ygpankom. C Hawemn nnaHeTbl 3aMeTHO-4B0WHaA 3Be34a BbIrNaanT Kak
nepemeHHas, KoTopasa Yyepes onpeaeneHHbI BpeMeHHOW MHTepBaa MeH[aeT APKOCTb, U4TO

FanakTuku. 3BesgHble cuctembl. ConHeyHana cuctema htweek.ru
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coBnagaeT C Nepnoaom obpalleHnsa 38e34 BOKPYr Apyr Apyra. Takme 3B8e34bl Ha3biBato
ele 3aMeTHo-nepemMeHHbIMU. Kpome Hux, bbiBatoT GU3NUYECKM NepemMeHHble CBeTua —
umdenabl, APKOCTb KOTOPbIX peryaMpyeTcsa BHYTPeHHVMK NpoLeccamu.

Isoatoyua 080UHbIX 3830

Yauwle Bcero ogHa 13 38e34 ABOMHOW CMCTeMbl ABNAeTCa 6o1ee KpynHOM, BbICTPO
npoxoaAllem oTeBegeHHbIN e LMK K1M3HW. B To Bpema Kak BTopasa 3Be34a ocTaeTcq
00ObIYHOM, ee «N00BMHKa» NpeBpaLlaeTca B KpacHoOro ruraHTa® 3atem B 6esnoro
Kapamka’.

Camoe MHTepecHoe B TaKoW C1McTemMe HaunHaeTCqa, Koraa B KpacHoro Kapsmka®
npeBpallaeTca BTopas 3Be3aa.

Besnbili B 3TON CUTyaUMKM NPUTArBaeT HAaKOMMBLUMECA ra3bl pacluMparoLeroca «cobpaTan.
Mopaaka 100 TbicAY NeT 4OCTATOYHO A9 TOro, YTOObl TemnepaTypa 1 AaBAeHre 4OCTUr K
YPOBHSA, HEOHX0AMMOro A1 CAUAHKA Aaep.

[@30Ban 060/104Ka CBETM/IA B3PbIBAETCA C HEBEPOATHOW CU/I0M, B pe3ynbTaTe yero
CBETUMOCTb Kap/rKa yBeAnYMBaeTCA MPakTUUYeCKM B MUAAMOH pa3. ITO ABAeHune
Ha3bIBAOT BCMbILLIKOM CBEPXHOBOW 3Be34bl MM OX1aXKAeHeM HOBOMW.

ACTpOHOMaMm c/y4aeTca 0OHapy*KNTb 1 Takhe CUTyalnmn, Korga ogmMH U3 KOMMNOHEHTOB
ABNAeTCa 06bIYHOW 3B340M1, @ BTOPOM — 0UeHb MAaCCUBHOW, HO HeBUAMMOM, C
A0NYCTUMbIM MCTOYHMKOM MOLLHOMO PEHTreHOBCKOro M3y4YeHuns. 3TO AaeT BO3MOXKHOCTb
npeanosoXnTb, YTO BTOPOM KOMMOHEHT ABAAeTCA YePHOM AbIPOM — OCTaTKaMmM Hekoraa
MaCCMBHOMN 3Be3/bl.

TyT, no MHEHNKO CnNeunanncToB, MPoOMCXoanT cneayrouiee: MCrob3yA MOLLI,HQPILIJyI-O
rPaBnNTaUMio, YepHaA Ablpa NPUTArMBaeT ra3bl 3Be34bl. BTarveBaack no cnuvpann c
OFpOMHOIZ CKOPOCTbHO, OHM pa30rpeBakoTCA, BblaenAa nepeg nc4yesHoBeHmem B abipe

% KpacHblil THTAHT — 3BE3/1a CTEKTPATHHBIX KJIACCOB C BHICOKOH CBETHMOCTBIO M TPOTSKEHHBIMH 000710uKaMHu. [IpHMEpaMH KPacHBIX THIaHTOB
SIBISIIOTCSL APKTYp, Anbnebapan, ['akpykc 1 Mupa. 3BE31bI B Ipoliecce CBOCH BONIONUH MOTYT JHOCTUTATh BBICOKHX CBETHMOCTEH Ha JBYX JTamax
CBOETO PA3BUTHS: HA CTAAUH 3BE3J000pa30BaHUS M MO3IHHUX CTaJHAX DBOJNIONUH. DTO MOTYT OBITH HJIM «MOJOJIBIe» HIH «CTapble» 3Be3dbl. B
COBPEMEHHOH acTpo(U3NKe TEPMUH KpacHble eueannbl OTHOCUTCS, KaK MPaBUIIO, K IPOABOIIONHOHMPOBABIINM 3BE3JaM, COLICAIINM C TIaBHOH
[IOCIIeIOBATEILHOCTH MIIH MOJOJBIM 3BE3/1aM, He BEHIIIEAIINE Ha TJIABHYIO MOCIEN0BATEILHOCTE, 0000OMEHHO HX HA3bIBAIOT NPOMO36¢30amu WIH 110
KOHKPETHOMY THITy, Hampumep, 3B&3xsl THma T Tembma.KpacHblif rurant cOpachlBaeT BHEIIHHE CJIOM Taza, oOpasys TeM CaMbIM ILIaHETapHBIE
TYMaHHOCTH, a SIAPO KOJUTAIICHPYET B MaJICHbKUIT HO IUIOTHBIH OBl KapiHK.

5 Béible KAPJIMKH — eCTeCTBEHHBII (MHA KI3HH 3BE3/[bI WM OUEPEIHON HTAIl IBOMIOLUH 00BEKTOB MATEPHAIIHON BCEICHHOM. Benbii kapiik —
MPOMYKT 3aBEPLICHUS KU3HHA KPACHOTO T'MTaHTa. belble KapiauKH - 3BE3IBI, COCTOSINUE M3 DICKTPOHHO-SACPHON IIA3MBl, THIIEHHEIE HCTOYHHKOB
TePMOSAEPHOH SHEPIUH U Cl1a00 CBETSIIUecs OIaroapsi CBOSH TeIIOBOH YHEPIr Uy, OCTEIICHHO OCTHIBAs ¥ KpacHesl.

¢ KpaAcHblii KApJauk — cornacHo auarpamme I'eprmmpynra — Paccena, MalieHbKast 1 OTHOCUTEIILHO XOJIOIHAS 3B€3/1a TIIaBHOM IIOCIIeI0BaTeIbHOCTH,
HMeIOIIast CIIEKTPaNbHEIN Kinacc M win no3nuuii K. SIBIsIoTest 04eHb pacpocTpaHEHHBIMHI 3BE31aMH, 0COOCHHO B CTaphIX IIAPOBLIX CKOILICHUSIX. W3-
3a HU3KOI CKOPOCTH TEPMOSIEPHOTO CrOPaHUs BOAOPOJA KpacHbIE KapiaHKH HMEIOT OYeHb OOJIBIIYIO IIPOJOJIKUTENLHOCTD JKH3HH — OT JIECSTKOB
MHJUIMAPJOB 10 JECATKOB TPUIUIMOHOB JIET (KpacHbIi kapiuk ¢ maccoil B 0,1 maccel ConHua Oyznet ropets 10 TpUIIIMOHOB JIET)
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JHeprm B BMae PpeHTreHoBCKOro n3aydeHuA. YyeHble caenann BblBOA4, UTO MOLLI,HbIIZ
MCTOYHUK PeHTreHoOBCKOro n3sny4yeHmAa A0Ka3bliBaeT CyLeCcTBOBaHMe YepHbIX AbIp.

TpoWHble 3Be3gHble CUCTeMbl

ConHe4yHana 3Be3gHanA cMCcTemMa, Kak MOXKHO BMAeTb, MMeeT Aasieko He e AMHCTBEeHHbIN
BapuWaHT cTpoeHusa. Kpome ogmMHapHOW 1 ABOWMHON 3Be34bl, B CUCTeMe MOXKHO Habnoaate
1 Bonbllee Nx KoAM4ecTso.

[JVHaMMKa TakMx CMCTeM HaMHOro C/10XKHee, YemM garxke y ABonHon. OgHako nHoraa
BCTPeYaTCA 3Be34Hble CUCTeMbl C HeBO/IbLIMM KOMUYeCTBOM CBeTu (MpeBbiwaowmm,
0HAKO, ABE eAUHNLbI), UMELLMM A0BO/bHO NMPOCTYO AnHaMUKy (PrucyHok 12).

PrcyHok 12 — TpolHaa 3Be3gHas cmctema

Ecnun 3Be3a, BXOAALWMX B CMCTEMY TPW, OHa MMeeT Ha3BaHue TpoHon. Hanbonee
pPacnpoCTpaHeH MeHHO TakoW BMA KPpaTHbIX CUCTeM — TPOMHOW. Tak, ewe B 1999 roay B
KaTasnore KpaTHbIX 3Be34 13 728 KpaTHbIX cuctem bonee 550 ABAAOTCA TPONHbLIMU.
CooTBeTCTBYA NPUHLUMMNY MepapXumM COCTaB 3TUX CUCTeM TaKoB: ABe 3Be34bl 6/113K0
PaCnosioXKeHbl, 0gHa CUIbHO yaaneHa.

KpaTHbIe 3Be34Hble CUCTeMbl

B Teopurn mogenb KpaTHOM 3Be34H0M CUCTeMbl HAMHOro 6o1ee C0XKHanA, Yem ABONHOWM,
MOCKO/IbKY TaKasa CCTemMa MOXKeT NoKa3blBaTb XaoTu4yeckoe nosegeHme. MHorve
NnoaobHbIe CKoMAeHMA OKa3biBatoTCA, N0 GaKTy, O4eHb HeCTabubHbIMK, YTO MPUBOAUT K
BblGpacbiBaHMIO 04HOM U3 3Be34. VI36eKaTb Nog06HOro cLeHapra yaaeTca TO/NbKo Tem
cMcTemam, 3ee3/bl B KOTOPbIX PACMOA0XKeHbl M0 MepapxmyeckomMmy NpuHLMIYy.

B Takmx cnyyaax KOMMOHEeHTbI AeNATCA Ha ABe rpynmbl, BPaLLaroLLMXCa BOKPYr LeHTpa
Macc no 60nbLION opbuTe. BHYTpW rpynn Tak e A0NXKHa OblTb YeTKaa nepapxums.
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Bonee BbICOKME KpaTHOCTH

YyeHbIM 13BECTHbI 3Be3/Hble CMCTeMbl M C H0NbLLIMM KOIMYeCTBOM KOMMOHeHTOB. Tak,
CKopnuoH nmeeT B CBOeM CcoCTaBe 60/blue cemu CBeTu. Tak, BbIACHMAOCH, UTO He TObKO
naaHeTbl 3Be34H0N CUCTeMbl, HO M CaMU CUCTeMbl B ranakTuKe He oguHaKkoBsbl. Kaxkaas 13
HUX YHUKabHA, pa3nyHa 1 KpaHe MHTepecHa.

MnaHeTHbIe cucTembl

[MnaHeTHaa cucTema — cMcTema 3Be3/bl M pa3nnyHbIX He3B8634000pa3HbIX
aCTPOHOMUYECKMX 0O BEeKTOB: MAaHEeT M MX CNYTHWKOB, aCTepomaoB, MeTeopounaos,
KOMET M KOCMUYeCKOW Mblav, KOTOPble BpallatTca BOKPYr 00uero 6apmueHTpa, To ecTb

LeHTpa mMmacc.

Hawa cobcTBeHHaA nnaHeTHaa cMcTema, B KOTopyt BXxoauT 3emasa, BmecTe ¢ ConHLem
o6pasyet ConHeuryto cuctemy (PucyHok 13)

Hawa ManakTtuka cogepskut He meHee 100 mnpa. 38e34 o6uwen maccon 10" macc ConHua.
ConHue 6aukarwan K 3emse 3sesaa. ConHue BpallaeTca BOKPYr ueHTpa [[anakTuku,
co ckopocTbto 250 Km/ceK 1 coBepllaeT NoHbIM 060poT 3a 180 3eMHbIx neT.

PucyHok 13 — ConHevHasa cuctema

3emna BxoamT B cocTaB naaHeT CoMHeYHOM CUCTemMbl, KOTOpble BPaLlarTCa BOKPYr
ConHua NnogobHo 3Be34HbIM CUCTeMaM, BpallaroLmMmMca BOKPYr LeHTpa [anakTuku.
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ConHeyHaa cucrtema

ConHeuHaa cucTema — NaaHeTHasa cMcTemMa, BK/4YaroLwan B cebsn

ueHTpanbHyto 38e3ay — ConHue — 1 BCe eCTeCTBEHHbIe KOCMUYEeCKMe 00beKThl,
obpauwatouwmeca Bokpyr ConHua. OHa cbopmmnpoBanack NyTém rpaBUTaLMOHHOMO
CXKaTua rasonbleBoro obaaka npumepHo 4,57 mapa. net Hasaa,.

ConHUe — LueHTpanbHana 38e34a CO/THeYHOM cucTemMbl nmeeT popmy wapa (PrucyHok 14)

PucyHok 14 — 3Be3ga ConHue

OuvameTp ConHua = 1.5 maH.km. Pacctoanve ot 3emam = 149.5 maH.km.

Ceet o1 ConHua npuxoaunT K 3emse 3a 8 munyT 18 cexkyHa (go MaytoHa 4,5 yaca, ao
6AUXKanLLen NaaHeTHON cMcTemsl anbda ueHTaspa 4.5 roaga). MNpr paccmoTpeHnm
BbIr1A4NT 32PHUCTLIM — Kaxaoe 3epHo 6os1ee 1000 km.

Mo cnekTpanbHoMn knaccuduraumm ConHue oTHocuTca K Tuny G2V (3KenTblin Kapamk).
Cpearaa nnoTHocTb ConHua coctasndaeT 1.4 r/cm® (B 1,4 pasa 6onblie, yem y

BoAbl). dpdeKrTMBHas TemnepaTypa nosepxHocty ConHua — 5780 KenbBuH. MNo3Tomy
ConHue cBeTUT NoUTK 6enbiMm cBeToM, Ho Npamon ceeT CoMHUAa y NOBePXHOCTY Hallen
naaHeTbl NPUOBpPeTaeT HeKOTOPbIM KENTLIN OTTEHOK 13-3a 60/1ee C1UIbLHOro pacceaHua
NOr/0WeHNA KOPOTKOBO/THOBOM 4acTV cnexkTpa atmocdepoit 3eman (npu acHoOM Hebe,
BMeCTe C roslybbiM pacceaHHbIM CBETOM OT Heba, CoMIHeYHbI CBeT BHOBb AaéT besoe
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ocseweHne). ConHeuHoe 13nyyeHmne noaaep-K1MBaeT »Kn3Hb Ha 3emne (CBeT Heobxoanm
[N9 HAYabHbIX CTaani GoToCKMHTE3a), onpeaenaeT KAUMaT.

ConHue coctouT n3 Bogopoaa (=73 % ot macchl U =92 % ot 06béma), renva (=25 % ot
MacChbl U =7 % 0T 06bEMa) U APYrUX 3/1IEMEHTOB C MeHbLLeN OHLeHTpaLumen:

*Kenesa, HMKenqa, KMcaopoaa, asoTa,

KpemMHusa, cepbl, MarHusa, yrnepoaa, HeoHa, KanbLua 1 Xpoma.

Macca ConHua coctasnqaet 99,866 % oT cymmapHon maccbl Bcer CONHeYHOM CUCTeMbl.

B Hawem Manaktuke (Mnaeurbi MyTeb) HacumTeiBaeTca ot 100 go 400 munnvapaos 38834,
Mpu 3ToMm 85 % 38637 HALLel ranakTnuKM — 3TO 3BE3abl, MeHee apKkue, yem ConHue (B
60/bLIMHCTBE CBO@M KpacHble Kap/vkn). Kak 1 Bce 3863/bl rnaBHOM
nocnegoBaTenbHOCTU, ConHue BbipabaTbiBaeT 3Hepruo nyTém TepMoaaepHOoro c1MHTe3a.
B cnyuae ConHua nogasnaoLllaa 4acTb 3Heprum BbipabaTbiBaeTca Npy CMHTe3e renvs 13
BOAOpOAa.

ConHue — 6nmkanwan kK 3emne 3ee3ga. CpeaHaa yaanéHHocTe ConHua ot 3emnm — 149,6
M/IH K. — NprbAM3NTEIbHO PaBHa aCTPOHOMKWYECKOM earHMLe, @ BUAVMbIN YT 10BOM
AVamMeTp npu Haba4eHUM C 3eMau, Kak 1y JIyHbl, — 4yTb 60sblue noarpagyca (31—

32 MuHyTbI). CoMHLE HAaxoamMTca Ha paccToaHMM okoo 26 000 cBeToBbIX /1eT OT LieHTpa
MneuHoro lNyTr 1 BpawlaeTca BOKPYr Hero, genaa oanH 060poT 3a 225—250 munnnoHos
net. OpbutansHaa ckopocTb ConHua paBHa 217 KM/C — TaknMm 06pa3om, OHO NPOXOAUT
04AMH CBETOBOW rog npumepHo 3a 1400 neT, a ogHy aCTPOHOMMUYECKYH eguHuLy — 3a 8
CYTOK.

N3 38634, NnprHagnerkawmx 50 cambiMm 6AM3KMM 3BE3A4HbIM CMCTeMaM B npegenax 17
CBeTOBbIX /1eT, U3BeCTHbIM B HacToAwee Bpemsa, ConHue ABAgeTCa 4eTBEPTOM MO APKOCTU
3Be30M (ero abcontoTHaA 38634HaA BeMUMHA +4,83™M).

Y ConHua, KaK y Kaxkaom 38e34bl eCTb CBOM 3BOMOUMOHHbBIN NMyTh. OXKmgaeTcs, 4To yepes
3,5 MrnavapaoB et oHo yBeanunTca B obbeme Ha 40%. 3To ycnnuT nocTynnieHve
paguaurmn, M OKeaHbl MOryT MPOCTO MCNApPUTLCA. 3aTemM NornMbHyT pacTeHuns, a yepes
MUAAMapa neT ncyesHeT BCe *KMBOoe, a NMOCTOAHHAA cpeagHasa TemnepaTypa 3aKkpenuTca Ha
oTmeTke B 70°C.

Yepes 5 munnmnapgos net ConHue TpaHCcopmMupyeTca B KPACHOMO rMraHTa v

3aliMeT BCe NPOCTPaHCTBO 40 opbuTsl 3emau (PucyHok 15).
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3oxa TEMCTOI0NEpCHoea ﬂnpo KoHBeKTuBHasA 30Ha ["'enneBoe AQpo CrnoeBas 30Ha HyKneocuHTesa

3Be3aa conHeYyHoro Tuna KpacHbin ruraHT E

Macwrab ~—200 R Connya

PrcyHOK 15 — 3BOAOLMA YKeATOro Kap/aMKa B KPaCHOro ruraHTa

Ecnun He cMecTUTb 0PBUTY 3eMAN CMeCTUT Hally opbuTty Ha 1,7 -2 a.e. (R =
300000000&m) oT ConHua. 3emsa NpeBpaTMTCA B pacKasieHHbIM KaMeHHbI wap. Kak 31o
cAenaeT YenoBeyecTBO Yepe3 5 MUAAMapaoB neT, ecar oHo byaeT CyllecTBOBaTb, MOKa
He ACHO. BpemeHu 4na 370ro y HMX A40CTaTOYHO.

BonbLan YacTb Macchl 06bexkToBs CoMHeUHOM CUCTeMbl npmxoanTca Ha ConHue.
OcTanbHas 4acTb COAEPHKNTCA B BOCbMY OTHOCUTE/bHO YeANHEHHbIX MNAaHeTax,
MMEIOLLIMX MOYTM KPYroBble 0pbuThl pasHon yaaneHHocTy (PucyHok 16) 1
pacnosaratLmMxca B npegesnax NoyuT NA0CKOro AUCKa — MAOCKOCTU SKANATUKM.
[esaTyo nnaHeTy [AyTOH YacTo Ha3bIBAOT NPOCTO acTepomaom. Obulaa macca cMcTembl

cocTasngaeT okoso 1,0014 A‘[:'?J7 .

a5 —
7 M ) — BHECHUCTEMHas €IUHUIIA U3MEPEHUS MaCChl, IPHUMEHSIONIAACA B aCTPOHOMUU IS
BBIPaKEHHUS] MACChI 3BE3]] M IPYTUX aCTPOHOMUYECKUX OOBEKTOB (Harpumep, rajgakTtuk). Ona o6o3HavaeTcs

uepes AI:FJH pasHa macce ConHua: AI?FJ: (1,98892 + 0,00025)- 10 kr
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PucyHok 16 — CTpyKTypa CoNHeuHoM CMCTeMbl U YC/I0BHbIE pa3mMepbl MaHeT.

lMnaHeTbl n apyrve O6'beI-(TbI, BXogAulne B CO/THeYHYH CUcTtemy.

MNnaHeTbl 3emHoON rpynnbl

Mepkypuit. bavkanwaa k ConHuy, HO 1 camana manaa 13 naaHeTt. OHa o4eHb MeaneHHOo
obpallaeTcsa BOKpyr cebs, 3a NosiHbIM 060pOT BOKPYr CBeTUAA, Ae1an AnLb NoATopa
0b6opoTa BOKpyr cBoe ocu. [1n1aHeTa He MmeeT HM aTMocdepsbl, HU CMYTHUKOB, AHEM
packanaacb 4o +430 °C, a Houbto oxnaxkgaace go — 180 °C.

Berepa. Camaa poMaHTUUHAA 1 0AMKaNLLEA K 3emMse naaHeTa ToXKe 418 Kuba He
npurogHa. OHa NA0THO yKyTaHa TOACTbIM 04eA/10M 06/1aK0B U3 Yr/1eKMC/I0ro rasa, U npu
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TemnepaTtype o + 475 °C umeeT gaBnieHre y NoBepxHOCTU, MCNeLpPEHHOW KpaTepamy,
cBbiwe 90 atmocdep. BeHepa ouveHb 6/113Ka 3emsie paamepamim 1 MacCcom.

Mapc. [Toxox Ha Haly naaHeTy No CBoeu CTPyKType. Paanyc ero B ABa pa3a MeHblue
3eMHOro, a Macca MeHblle Ha NoPAA0oK. 34eCb MOXKHO Obl/1I0 Bbl MPOXKUTbL, HO OTCYTCTBME
BOAbl M @aTMOChepbl MeLwatoT 3To caenaTh. MapcuaHCKkuii roa B ABa pasa A4/IMHHee
3eMHOro, 3aT0 CYTKWM NPaKTUUYECKM TOM ¥Ke NpoaonKnTensHocTn. Mapc borade nepsbix
ABYX NnaaHeT, umes asa cnyTHMKa: Poboc 1 [lemoc, nepesoammblie C rpeyeckoro Kak
«CTPax» U «yrKac». ITO HeboNbLUIVE KaMeHHbIe rblObl, 04eHb NMOX0XKKe Ha acTepomadbl.

MnaHeTbl-rMraHTLHI.

tOnutep. Camana KpynHaA ra3oBas NaaHeTa-rnraHT. byab ero macca B HeCKObKO
[1eCATKOB pa3 b6osblue, OH peasibHo cMor bbl cTaTb 3B8e340M. CyTKKM Ha naaHeTe A4naTca
okon0 10 yacos, a rog npoTtekaeT 3a 12 3emHbix. Onutep, kak CaTypH v YpaH, nveer
cmcTtemy Koneu. VX y Hero yeTbipe, HO OHM He O4eHb APKO BbIParKeHbl, 13 AaneKa MOXKHO U
He 3aMeT1Tb. 3aT0 CNYTHMKOB Y NaaHeTbl 6onblue 60.

CaTypH. 3TO Caman OKO/bLIOBaHHAA NaaHeTa, KoTopyk meeT ConHewHaa cnctema. Ewe y
CaTypHa ecTb 0COHEHHOCTb, KOTOPOM He MMeT Apyre NaaHeTbl. ITO ero NA0THOCTb. OHa
MeHbLUEe eANHULbI, M N0AYYaeTCA, YTO ecu HaUTK rae-To OrPOMHbI OKeaH 1M BpoCUTL B
Hero 3Ty NAaHeTy, TO OHa He yToHeT. Ha gaHHoe Bpema 0TKpPbITo 6os1ee 60 cnyTHMKOB
3TOro ruraHTa.

OcHoBHbIe U3 HUX — TuTaH, JHuenas, Avora, Tedua. CatypH noxoxxk Ha HOnuTep no
CTpoeHuto atmocdepsl.

YpaH. OcobeHHOCTb 3TOM NAaHeTbl, NpeAcTatoller HabnraaTe o B TOHAxX CMHe-3e16HbIX,
B ero BpallieHnn. OCb BpaleHra naaHeTbl NpakTUYeCcKkn napanienbHa naoCcKoCTy
3KAUNTUKK, [0BOPA 06bIAEHHBLIM A3bIKOM, YpaH nexxuT Ha 6oKy. Ho 3To He nomellano emy
063aBecTuCb 13 KonbLamm 1 27 CNyTHUKaMM, CaMble U3BeCTHbIe M3 KoTopbix 06epoH,
TutaHuna, Apnanb, YM6pUans.

HenTtyH. Tak »ke, Kak 1 YpaH, HenTyH cocTouT 13 rasa, BK/4YatkoLero B ceba soay,
aMMKaK 1 meTaH. [NocneaHnit, KOHUEHTPUPYACh B aTMocdepe, NpuaaéT niaHeTe ronybow
useT. [lnaHeTa nmeeT 5 Konew 1 13 cnyTHWKOB. [(naBHble: TpuToH, [NpoTen, Jlapucca,
Hepewnga.

[ayToH. Camaa 6onbluaa cpean KaparmkoBbix naaHeT. OH COCTOUT M3 KaMeHUCTOoro a4pa,
NOKpbITOro Tonwemn nbaa. Toneko B 2015 rogy go lNayToHa goneten KOCMUYeCcKmi
annapaT v caenan geTanbHble CHUMKUW. [[1aBHbIV ero CNyTHUK — XapoH.

Manble 06beKThbl

MNoac Komnepa. YacTtb Hawem nnaHeTHo cuctemsl oT 30 4o 50 a. e. 3geck cocpegoToveHa
Macca Mmanblx Ten, Nbaos. OHM COCTOAT M3 MeTaHa, aMMUaKa 1 BOAbl, HO eCTb 00beKThI,
BK/IHOUAKOLLMe B ceba ropHble mopodbl 1 MeTassbl.
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Actepoungbl. OpOUTbI 3TUX KAMEHHbIX UAU MeTannM4yeCcKnx rnblb B OCHOBHOM HaxoaaTca y
MAOCKOCTU IKANNTUKM. [TyTU HEKOTOPbIX aCTePONA0B NepecexkarnTCa C 3eMHOM 0pBUTOoN.
N, xO0TA BEPOATHOCTb HEeXKeiaHHOM BCTPeUr HUUYTOXKHa Mana, Ho... 65 MUnamMoHoB neT
Ha3a/ OHa, BepOATHO, BCE »Ke COCToAMaCh.

KomeThl. Ecv nepeBecT 370 C/1I0BO C rpeveckoro, NoyyYnTCa «4/IMHHOBOAOCKIM». V1 3T0
Tak. Korga negsHas ctpaHHMua nprbnmnxkaetca kK ConHuy, oHa pacnycKaeT A/IMHHbIN
XBOCT M3 MCMAapALLMXCA ra30B Ha COTHW MUIIMOHOB KMIOMeTPOoB. KomeTa nveet u
r0a10BY, COCTOALLYH U3 A4pa U KOMbl. 44p0 — neasaHas rabiba 13 3acTbiBLUMX ra30B C
f0baBKaMu CUAMKATOB M YacTUL, MeTannoB. BO3MOXKHO, 4TO NPUCYTCTBYET M HeKasn
opraHuvka. Koma — 3T0 rasonbiieBOe OKPY*KeHmne KoMeTbl.

O6nako OopTa. AH OopT, ewé B 1950 roay, npeanonoxKun cyliecTBoBaHve obiaka,
3ano/IHeHHOro 06 beKTamMu 13 obnegeHeBLINX aMMKMaKa, MeTaHa M Boabl. [oka He
[10K@3aHO, HO BO3MO»KHO, 4TO 06/1aK0 HaumHaeTca oT 2 — 5 Thicay a.e., npocTupadach ao 50
ThICAY @. €. BoNbLWMHCTBO KOMET NPOUCX0AAT NMMeHHO 13 obnaka OopTa.

PorkaeHue CoMHeUYHom CUCTeMbl

CornacHo coBpemeHHbIM NpeacTaBaeHunam, opmmpoBaHme ConHeuHowm
CUCTeMbl Ha4anoCb 0K010 4,6 Mapa neT Hasagd C rpaBUTaLMOHHOro Koanianca
FMraHTCKOro MexK3Be34H0ro MoeKyn1apHoro o6n1aKka, BO3HUKLLEero 13
NpeanosioxKMTebHOro B3pbiBa cBepxHoBoM (PucyHok 17).

PucyHok 17 — YcnoBHoe nsobparkeHue 3sontoumm CoNHeYHom cucTemsl
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bonblaa 4acTb BelecTBa OKasanach B rpaBUTaLMOHHOM LEeHTPe, a C
nocneayroumm obpasosaHmem 38e3abl — ConHua. BewecTso, He nonagLlee B LLeHTP,
chopMMpOoBaI0 BPALLAKLMNCA BOKPYr HEro MpOTOMN/IaHeTHbIN ANCK, M3 KOTOPOro B
fanbHerwem chopMmUpoBaNNCh NAHETbI, X CMYTHWKK, acTepouasl 1 apyrve

Tena ConHeuHown cuctemsl. B 2012 rogy acTpoHOMbI Ha3Banm 3Ty

CBepxHOBYH KoaTnnKy3a — B 4eCTb auTeKCKoM BOrmHu.

bapuueHTpbl B ConHeuHoM cnucteme

06bI4HO roBopAT, uTo J/lyHa BpalwlaeTca BOKpyr 3emnun, a 3emna Bokpyr ConHua. Ho 310 He
coscem Tak (PucyHok 18)

B peanbHOCTM Tena BpallatoTca BOKPYr 06Lero LueHTpa Mmacca — npocTo B CU/y TOro, YTO
Macca 1 pa3mepbl 04HOM0 M3 HUX Ha NOPAAKM NMpeBbilaeT Maccy U pa3mep Apyroro, 3ToT
06N UEeHTP MacC KaK NMpaBu/I0 HaxoamMTCca r1yboKo Nnog NoBepxXHOCTbHO.

LleHTp Macc, UeHTp nHepuun, 6apuueHTp (0T Ap.-rped. Bapig — TAKEAbIN + KEVTpov
— LUeHTP) —6apuLeHTP — 3TO reomMeTpuHeCcKas TOUKa, XapaKkTepum3yoLLasa ABUXKeHe Tena
WAV CUCTEeMBbI Ten.

PucyHok 18 — JlyHa n 3emnsa

Bosbmem Hawy nnaHeTy. Ecav BepuTb CNPaBoYHOM MHPOPMaLLIMK, TO BEC Hallen 3emam
coctaBngeT nopaaka 5.9722+0.0006 * 10% kr. Hesoobpasumas an1a yenoBeKka u1dpa,
X0TA Ha GOHe NAAaHeT-rMraHToB 1 Y Tem 6onee ConHLa, 3TO MOXKEeT NoKa3aTbCA
Menoubto. Macca flyHbl B 81.3 pa3a meHbLue 3eMmHon. bapurueHTp cucTemsl 1eXKuT Ha
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paccToaHnmn 4670 KMIOMETPOB OT LieHTpa 3emM/ur Nog ee nosepxHocTbio (PrucyHok 19).
[paBaa CTOUT yNOMSAHYTb, YTO NOCKO/bKY /lyHa NOCTENeHHO yaanaeTca 0T 3eMnu,
H6apuLeHTp NoCcTeneHHo CMeLLaeTca 1 Yepes MUAAnapabl 1eT BblaeT 3a npeaesb! Hallemn
naaHeTbl.

Earth-Moon System

barycenter
(center of mass=about 1,700 Km
from the surface)

PurcyHok 19 - PacnonorkeHue bapuueHTpa 3emnsa-JlyHa

Cnyyan c Onutepom nomHTepecHee. Ero macca B 317.8 pas npesbiwaeT maccy 3emnu. U
3TO MHOro. 310 B 2.5 pa3a 60/bLue, 4emM Macca BCex OCTasbHbIX MIaHeT CUCTeMbl BMecTe
B3ATbIX. Tak uTo Cc KOnutepom npmuxogmtca cumtaTthca garke ConHuy. Bpems oT BpemeHu
HapMLIeHTP 3TOM NAapOoYKM BbIXOAUT 3a npeadensl ConHeyHom NnoBepxHOCTM — Ha
PaCcCToAHMe NPUMEPHO B 46 ThiCAY KMoMeTpoB (NpumepHo 7% OT COMHeYHOro paauyca).
Mpy 60/1bLIOM ¥KenaHWM MOXKHO Aaske CKa3aTb, 4To KOnNMTep HacToIbKO KPYT, 4TO He
BpawaeTtca sBokpyr ConHuya.

Ho cambi HarnagHei npumep 370 [1ayToH 1 XapoH. VIx maccbl cooTHOCATCA Kak 8.3 K 1,
paanycbl coctaBnatnT 1187 n 606 kKunomeTpoB COOTBETCTBEHHO, PACCTOAHME MeXKay HUMMK
— 19.6 ThicAY KMAOMeTpoB. bapuueHTp cucTemsl nexknT Ha pacctoaHnn 920 knnomeTpos
oT nosepxHocTu MaytoHa (PucyHok 20).

B cTapbie nobpbie BpemeHa, koraa [ayToH ele cumTanca naaHeTom HekoTopble
aCTPOHOMbI Npeanaranv NpyuaaTb emy cTaTyC ABOMHOWM NaHeTbl. Ha KapTuHKe MOXKHO
yBUAETb KaK ABa Tesa BPallarTCa BOKPYr O4AHOM TOYKM B MPOCTPaHCTBe.
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PrcyHok 20 — Cnuctema MNayToH 1 XpoH.

N HanocnegoKk MOXHO ynoMAHYTh ABOMHOM acTepomg AHTMOoana
(PuvcyHoK 21). 3T0 TOT CaMblii Cyyal, Koraa cMcTema CoCTOUT U3 ABYX NPUMEPHO
OAMHAKOBbIX Ten: NnepBoe meeT anameTp 88 KnnomeTpos, BTOpoe — 84 kunomeTpa.

PucyHok 21 - @oToCHMMKM ABOMHOro actepouga AHTroana.

BapuueHTp 3ToM Napbl NeXKUT NPaKkTUYeCKu nocepearHe pasgensowero nx 80-
KWMI0OMeTPOBOro MpoMexKyTKa. [1pakTnyecKkmn 04MHaK0BbIe MO MacCe ABa KOCMUYEeCKMX
Tena umeroT 6apuLLeHTP, KOTOPbLIN HAX0ANTCA Ha OAMHAKOBOM PACCTOAHMM MeXKay HUMM,
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NHTepecHble pakTbl M ocobeHHocTH ConHeYyHoM cMcTembl

— TemnepaTtypa Bo3ne ConHuya 6onblue, Hexkenm Ha ero NoBepXHOCTK. ITO ABNeHMe
NMOKa Hay4yHO HeobbACHMMO. BO3MOXKHO, NPOABAAIT AENCTBME HeKMe MarHUTHbIe
cmnbl atMmocdepsl 38e34bl.

— TwtaH, cnyTHUK CaTypHa - 3TO eAMHCTBEHHbIN 13 BCeX CNYTHUKOB M/1aHeT,
nverwmin atmocdepy. VI coctomT OHa B OCHOBHOM 13 a30Ta. [louTn Kak 3emHas.

— OcTaeTca 3aragkom, no4emy akTMBHOCTb ConHU@ M3MeHAeTCa C onpeaesieHHowW
NeproguYHOCTbIO 1 BpeMeHeM.,

3agaHuA

3adaHue 1: Ha ocHoBe BbilLen3/10KeHHOro 0NopHOro KOHCMeKTa onpeaesinTe BaxKHble
BOMPOChI MO TemaTuKe.

CocTaBbTe TecT, COCTOFILLI,I/IVI n35 BOMPOCOB 3aKpbITOro Tmna C 0AgHMM NN HECKOJ/TbKMM
BapmaHTOM OTBeTa.

[Mpumep
1. KakoBbl bbinu BcenenHaa BeyHa
npeacTaBneHus o
BCe/IeHHOM A0
BTOPO# NOMOBUHBI BcenenHasa beckoHeuHo
XX Beka?
BcenenHas ctaumoHapHa
BceneHHasa He MmeeT HM Havyana, HY KoHLa
2. Kakune Bugbl A | OguHapHble
3Be3/HbIX CUCTeM
Bbl 3HaeTe? 5
b | [lBoMHbIe
B | TponHbie
A | KpaTHble
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HbapuLeHTp nnu

3. Kakve Buabl A | CnupanbHas
ranakTuK Bbl
3HaeTe?
b | Kpyrnas
B | HenpaswabHasn
[ | InamnTryeckas
4. Yto Takoe A | OTO UeHTp TAXKecTH

LUeHTp mMmacc?

3TO UeHTp macc

3TO UeHTp MHepumm

ITO reomeTpuyecKkas TOUKa XapakTepur3yroLlas
ABUXKEHMe Tesla U CUCTeMbl Tesl KaK eanHoro
uesoro.

5. Yo
AeMoHCTpupyeT

B3anmocBA3b CBETUMOCTM OT CrnexKTpa

Avarpamma
[epywnpyHra-
Paccena?

B3armocBA3b CNexkTpa CBeTUMOCTM 3B8e34 OT
TemnepaTypbl 3Be3/b

B3armocBA3b cnexkTpa CBETUMOCTM OT Be/IMUYMHbI
3Be3abl

JBOMOLUMIO 3BE3/

3adaHue 2: MNponanTe TecT, KOToPbIM COCTaBWA Ball OAHOKMAACCHMK U OLeHMTe ero no 5-

BanbLHOW WKane.

3adaHue 2: OTBETUTb Ha BOMPOChI

1) [ainTe onpegesneHve 38e3/4e Kak KOCMUYECKOMY AB/eHMIO.
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2) Mouemy M@anaxkTmka MaeyHblit NyTb NULLETCA C 60/bLLOK BYKBbI, @ ranakT1Ka
Kaccmonea c maneHbKon?

3) YTo0 Takoe 3Be3gHaA cuctema?

4) Yem oTAMYaKOTCH APYr OT APYra NapHble 3Be3Hble CUCTeMbl 1 KPaTHbIe 3Be34HbIe
cucTemsbl?

5) Kak pasnnuaioTca 38e34bl Mo CNexkTpasbHbIM Knaccam?
6) HasoBuTe naaHeTbl 3eMHOW rpy bl COMHEYHON CUCTEeMbI;

7) CKOMbKO MfiaHeT B COCTaBe CO/THeYHOM CUCTeMbl Ha HACTOALWMI MOMEHT MNPU3HAT
aCTPOHOMbI?

8) Mouemy MAyTOH MCKAKOYEH U3 CMUCKA MAaHeT CO/THeYHOM CUCTeMbI?

9) Yto Takoe KosbLo Koinepa?

JlomawHee 3adaHue:

MoaroToBUTL AOMaLLHEee 3adaHre — CAMOCTOATe bHbIN A0KAa4 Ha NH0OYH 13
npeanorKeHHbIX Tem:

— «3Be3gHada cnMcTtemay,

— «KaKwve cylwecTByOT TUMbl 3BE34HbIX CUCTEMY;

— «Knaccndurayma 3se3g no CnekTpy CBeYeHMa».

— «ConHeyHasa cuctemay;

— «[1naHeTbl 3eMHOM rpynnbl B COHEYHOW CUCTeMe;

— «[@30Bble rMraHTbl COIHEYHOW CUCTeMbI».
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