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AcTtepoungbl



Manble nnaHeTbl unn acteponibl (38e340N0400HbIE)
B TE€N€CKOMN BUOHbI KaK CBETALLMECHA TOYKU, MOXOXKNE Ha 3Be3bl.

B 1801 r. nocne gnuTenbHbIX
MONCKOB B NPOMEXYTKE Mexay
opbutamm Mapca n FOnutepa
Oblna OTKpbITa Manas nnaHeTa,
KoTopas no Tpagvuum nony4vmna
Tl \MfA, B3ATOE U3 ApeBHEN

Reel  Mvcbonorun, — Liepepa (amametp
com= | (@ oxoro 1000 km).
[Mo3aHee 6binKn oTKpbITHI [Nannaaa
(550 km) n Becta (530 km).

MNannaga




Manble nnaHeTbl Llepepa, lNannaga,
BecTa 1 gpyrue, obHapy>XeHHble 3a
nocneaytowine aBa CToneTus,
obpallatoTcsi B OCHOBHOM MeXay
opbutammn Mapca n KOnutepa, obpasys
TaK Ha3blBaeMbIN MOSIC acTeEpPOMIOB.

K koHUy XX B. B Nosice actepougoB
OoTKpbITO bosiee 100 ThiC. 0OBLEKTOB.




Hawnbonee KpyrHble
acTepouabl MUMeT
LLapoobpasHyo doopmy,
a Te, pa3amMep KOTopbIX
meHee 100 km, B
BONbLINMHCTBE CBOEM —
HenpaBUITbHYIO.
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JKCLEHTpUCUTETLI OpOUT acTeponaoB bonblue,
YeM SKCLEHTPUCUTETbI OPOUT GONbLUNX MNaHET.

ANONNoH —__~
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un N\ Ml Ecnv opbuThl acTeponaos nepecekarTcs ¢

S

//./ NS opbuton 3emMnu, TO OHM MOTYT C HEWN
-—?__’-\ \ 5 \ F,
|/ CTOJNKHYTbCA.



Date: 20050427

B adbenunu HekoTopble N3 actepongos
okasbliBatoTcs brivke Kk ConHuy, Yyem 3emMns,
a gpyrue B nepurenuu — garnblue, Yem
Onutep n gaxe CartypH.

3BECTHO HECKOIbKO acTeponaoB, KOTopble
nepuoanYeckn NpoxoaaT Ha paccToAHUM
o Ve MeHee 1 MINH KM OT Hallen NnaHeThbl.

o MY B 1937 r. lepmec otaenano ot 3eMnn BCEro
Wars 800 TbIC. KM.

B 1989 r. actepoug anamMeTpom OKomno
300 m npotuesn oT 3eMn Ha pacCTOAHUN
meHee 650 000 km.

,69230 Hermes

Earth Distance: 3.504 AU
Sun Distance : 2.537 AU Jan 1, 2009




K HacTosiLeMy BpeMeHn N3BECTHO
b6onee 6000 ob6beKTOB, NEPUONYECKN
conmxarLwmxcs ¢ 3emnen.

N3 Hux okono 900 nmetoT pasmepsl
oonee 1 KM, B ToM 4ucre cebie 100
Taknx 06BHEKTOB CYUTALOTCS
NoTeHUMarnbHO ONMacHbIMWU A58 HaLLEW
NNaHEeTbI.

B okpecTHOCTAX 3emMnu Kaxabln
MeCsIL, NPosieTaeT HECKOSTbKO Ter
pasmepom o1 5 go 50 m.




OnaceHus no noBoay BO3MOXHOro
CTONKHOBEHUSA TaknX Ten ¢ 3emMnen
3Ha4YNTErNbHO YyCUUIINCL NOCIEe NageHus
Ha lOnntep komeTbl LLymenkepos—JleBu
9 B none 1995 .

OTO CTUMYNMPOBArio NOUCKN U
oTCnexunBaHne KOMeT U acTepongos,
KOTOpble nepecekarT opouty 3emnu, a
Takke pa3paboTky cnocoboB, KOTOpble
NO3BONAT n3bexaTb CTONIKHOBEHUS
(BMNOTb A0 YHUYTOXEHUS TUX Ten).




BbiBan oepeBbeB B panoHEe TYHIYCCKOro cobbITuS.
Mo maTtepuanam akcneguumm J1. Kynuka, 1927

[MageHne B 1908 r. TyHrycckoro meteopuTa
nMerno Katactpoduyeckne nocrneacTeus.

B3pbIB ObIS10 CrbILWHO Ha paccToAHUM bornee
1000 kKunomeTpoB.

B nocénkax n ctonbuilax B pagnyce noyTu
300 kKnromeTpoB yaapHOW BOSTHOM BbIOWINO
CTEKna.

[Toa3eMHbIN TOSTYOK, CNPOBOLMPOBAHHbIN
METeopUTOoM, Obin 3adpnKcupoBaH
cencmorpapuyeckumm ctaHUuMaMn gaxe B
[epmaHun.

B3pbiB C KOPHEM BblpBan BEKOBbLIE AepPEBbS
Ha nnowaaun B 2,2 TbIC. KB. KM.

CBeTOBOE 1 TEMNOBOE n3ryvyeHme, KoOTopbiM
OH corpoBoXaasicd, npmuBersio K
BO3HNKHOBEHWUIKO JIECHOIO MNMOXapa.

B TOT AeHb Ha OrpoOMHOU TEPPUTOPUN HaLLIEW
Nf1aHeTbl HOYb TaK N He HacTynuna.

B TeueHune naTn gHen Ha nnaHeTe OyLieBanu
camMble HacTosILLME MarHUTHbIE Bypu.



C NOMOLLIbIO KOCMUYECKUX arinapartoB
BriepBbl€ yaasioCb C paCCTOAHUA B
HECKOJTbKO AECATKOB TbICAY
KUJTOMETPOB MOJTy4YnTb |/|3o6pa>|<eH|/|s|
MarlbIX MNMiaHeT.

[Mopoabl, cocTaBnaroLwme nx
NOBEPXHOCTb, OKa3asnnchb
aHanornyHbl TeM, KOTOpbIle
pacrnpocTpaHeHbl Ha 3emrie u JlyHe.

Hebonbwune acteponabl UMeKOT
HenpaBuIibHYO opMy, a nx
NOBEPXHOCTb UCNELLPEHA KpaTepamMu.

AcTtepoung ['acnpa (pasmepbl 19%x12%x11 Km)

Y acteponga Vpga (pasmepbl 56x28%28 km)
oOHapyxeH cnyTHUK (dakTunnb) pasmepom
okono 1,5 KM, KOTOpPbIX, HaXO4ACb OT ero
LLeHTPa Ha pacCTOAHMUN OKOJ0 85 KM,
obpaluaeTcsa ¢ nepuogom npuMepHo 24 .



[ToCTOAHHOE COBepLUEHCTBOBAHNE TENECKOMNOB, a TaKKe UCNofb30BaHue
COBpPEeMEHHbIX NpueMHuKoB nsnydyerHuns (MN3C- matpuubl) crocobcTBOBaIo pe3komMy
YBENNYEHNIO YMCrla BHOBb OTKPbIBaeMbIX acTeponoB.

K koHLy nepsoro gecsatunetust XXI Beka 0Obirio 3apernctpuposaHo 6oree 400 Tbicay
actepongos, okono 180 TbICAY U3 HUX NOMAY4YUIIN NOPSALKOBLIE HOMeEpPA, MOCKOSIbKY
Ans HUX ObINN HAOEXHO BbIYMCNEHBLI OPOUTHI.

CobCcTBEHHbIE MMEHa NoNy4Ynnv noyTn 15 Tbica4 acTeponaos.

! Llepepa
; D 6onee 900 km
i . AuameTp Oonee
500 km

OuameTp Bonee
300 km

OuameTp Conee
200 Kkm

OuameTp Conee
100 km

Owametp Gonee
50 kM

OuameTp > 30 kM

Ouametp = 10 kM
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) Auametp = 1 kM

() Ounametp > 0.5 km
) Ouametp = 0.3 km
) Ouametp = 0.1 km

CyMmapHLit Bec Pasmep
BCEX acTeponaos ogHoro
NOXOWErD pasMepa  acTepouaa

=

AuameTp (KM)
BEEE N RN




KapnukoBble NNaHeThb



B 1930 r. 3a opbutomn HentyHa Ha
paccTtosiHun okosno 40 a. e. Obin OTKPbIT
[1nyTOH.

1o pasmepam n macce NnyToH MeHbLUe
JlyHbI, @ NO NSIOTHOCTU CYLLLECTBEHHO
OoTnn4aeTcsa OT nraHeT obenx rpynmn.

B 1978 1. y Hero 6bIn 0O6HapyXeH o4YeHb
As seca by New Horizoas from a clescope from Earth; o distance ~
distance of 766,000 ke “ of .1.75‘:1»&(.‘., kn:j prnglM CnyTHMK XapOH

July 13, 2015 2001-.2002

As seen by the Hubble Space




Cuctematnyeckme nouckn apyrnx ganekmx o6beKToB NPUBENN K OTKPbITUIO
MHOXeCTBa Manbix Ten mexay opbutamm KOnntepa u HentyHa.
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'Kunbér belt [~ #»

Neptune N

B 1992 r. 3a opbuton
HenTyHa Obin OTKpbIT
nepBbin 0ObEKT
anameTpom okoro 280 K.

K HacTosiLeMy BpeMeHU
N3BECTHO Yyxxe okono 1500
Ten, HaxoOsaLWMXCAa B 9TOU
yactn ConHe4yHoun
CUCTEMBI.

OuameTpsbl 60nbLUNHCTBA
N3 HMUx coctaenawT oT 100
0o 1000 km.

HekoTopble, Kak n
[1NyTOH, UMEIKOT CNYTHUKN.



MoaTBepaunock BbickazaHHOE aMmepukaHcKMM acTpoHoMom [x.Konnepom
B cepeavHe NpOoLLoro Beka NpeanorioXXeHne o CyLLLeCTBOBaHUN 3a OpOuToM
HentyHa Ha paccTosHumn 35-50 a.e. ot ConHua ele ogHoro nosica Marbix Ten,
KOTOPble OKa3bIBalOT BNUsAHME Ha ABWxeHue MnyToHa.
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24 asrycta 2006 r. peweHnem XXVI 'eHepanbHon accambnen MexayHapogHoro
acTpoHomMmuyeckoro cotosa (MAC) ObIfio NPUHATO peLLEHNE BBECTU
HOBbIN Kracc obbekToB CONHEYHON CUCTEMbBI — MNI1aHETa-KapsivK.

[MnaHeTa-kapnuk AoMmKHa yOOBNETBOPATh
crneayLnM YCroBUSAIM:

» obpawaetcs Bokpyr ConHua;

XapoH

[nyToH .

* He ABJIAEeTCA CNYTHNKOM MNJ1aHEThI,

e obnapgaeTt 4OCTaTO4YHOW Maccoun, YToObI
cuna TSKecTu npesocxoguna
CONPOTUBIIEHME BELLECTBA, 1 NO3TOMY
Teno nnaHeTbl NpebbiBario B COCTOSHUM

Opk ViKCUOH rmapocTaTnyeckoro paBsHosecus (a
5 o 3Ha4nT, Umeno opmy, GnMM3Kyto K

chepunyeckon);

 obnapgaeTt He HAacTONMbKO OONbLLON
1000 km Maccomn, YTOObl ObITb CMTOCOBOHON
PACYMUCTUTb OKPECTHOCTU CBOEN OPOUTHI.

|_|J'IyTOH ObIN «NULLEH 3BaHUS» MIMAHETHI.



ANCcHOMUA

Makemake

B uncno nnaHeT-kapnunkoB BkoYeHa Llepepa,
KOTOpas nNpeXxae cymTanacb KpynHenLwmm ns
acTepouaos.

[1nyToH cTtan
NPOTOTUMNOM MNAHET-
KapJrimKoB.

Hanbonee KpyrnHbIM
0OBbEKTOM 3TOro
Kracca ctana dpuaa
(amametp 2400 km).

KapnukoBble
nnaHeTbl — Xaymea u
Makemake — Takxe
OTHOCHATCA K NOSACY
Konnepa.




Bo3moxHo, nosic Konnepa siBnseTcs octaTkoOM TOro camoro npoTonsfiaHeTHoro obnaka,
n3 kKotToporo popmupoBanacb ConHe4yHasi cuctema.

rlpOTOI'IJ'IaHeTHOG obnako npu CbOpMI/IpOBaHI/IVI 3Be3dbl U MNaHeT B npeacrtaBJ/ieHnn XyaoXXHUKa




KomMeThl



N3-3a cBOEro HeoObIMHOrO BMaa (Hanndue
XBOCTa, KOTOPbIN MOXET NPOCTUPAaTbLCS Ha
HECKOSbKO CO3BE34NN) KOMETbI C APEBHUX
BpeMeH obpaluanu Ha cebs BHUMaHue
noaen, gaxe ganeknx ot acCTpOHOMUMN.

3a Bce BpeMA HabnogeHumn 6bino
3amMmeyeHo n onmncaHo cebiwe 2000 komer.



Baanu ot ConHua KoMeTbl UMEIOT BN, O4EHb CIlabblX TYMaHHbIX MATEH.

o Mepe I'IpI/I6J'II/I)KeHI/IFI K HEMY Y KOMETbI NOABNAETCA U NOCTENEHHO YBEJINHYNBAETCA
XBOCT, Hal'lpaBJ'IeHHbIﬁ B NMPOTUBOMOJIOKHYHO OT ConHua CTOPOHY.

S

fazosbin X80C1T

- — Koma
MNMuineeow xsocT & o

28 mapra

Y HauGoree sipKUX KOMET XOPOLLO T ke
3aMeTHbI BCe COCTaBHblE YacT: ,
rosioBa (koma n S4po) u XBOCT. (HaWBONbLLEE NPUONVHEHIAE

x ConHuy)

2anpenst 7 anpene
P Fanpend 17 anpens

18 mapra

[Mpun yoaneHum ot ConHua
SIPKOCTb KOMETbI N €€ XBOCT
yMmeHbLaTcd. OHa cHoBa
npespallaeTca B TyMaHHoe
NATHO, a 3aTeM ocrnabeBaeT : .
HACTONbKO, YTO CTAHOBUTCAHA . " Bemns
He4OCTYMNHOM ANnst HabnoaeHWN. '

13mapfé

8 MapTa ; : . g opoUTa MEDKYPUA e : opBura
% - B Mapca

3 ﬁama * opbura BeHephl




B 1680 r. HetoTOH, Habnogas KOMETY,
BbIYUCIINIT €€ OpOuTy 1 ybeamncs, 4to
OHa, nogobHo nraHeTam, obpallaeTcd
BOkpyr CosHua.

AHITIMNCKNIN ydeHbin SamyH[, [annen
(1656—1742) Bbluncnun oponTsl
HECKOJSTbKNX KOMET, MOSABSISABLLUNXCS
paHee, N 0OGHapYXun, YTo opbuTbI
KomeT, Habnogaswuxca B 1531, 1607 um
1682 IT., O4EHb MOXOXMW.

Orbit of
Pluto ~ -~

[annen npegnonoXxun, 4to aTo bbina
o[dHa 1 Ta Xe KoMeTa, nepuoanyeckn
BO3BpaLuatowasacs Kk ConHuy, u
BnepBble nNpeackasarn ee oyepengHoe
NosIBIIEHME.

B 1756 r. (y>xe nocne cmepTu
Y4YeHOro) KomeTta 4eNCcTBUTENBHO
nosiBMacb M nofy4yura HasBaHue
KomeTbl [anneq.




Kometa ['annes B adpenuu yxogut
3a opbuty HentyHa, HO 3aTeMm
BHOBb BO3BpaLLIAETCS B
okpecTHocTu ConHua, nmes
nepwnopd obpalleHnsa okosno 76
ner.

Co BpeMeH HbtoToHa u annes
BblYMCNEHbI OPOUTLI Donee Yem
700 Kowmer.

Earth's Orbit

S{:;Satum's Orbit =

o - ——

Uranus's Orv e

-

——
-—

—_—

Neptune's Orbit # 0

Comel Halley's
Position
in

' H o’
Pluto's Orbit ~—




KopoTkonepuoauyeckne KomeThbl (nepnoabl obpalleHus oT Tpex Ao OecATn NneT),
ABUrasicb No BbITAHYTbIM 3NAUATUYECKUM opbuTam, yagansatTcs oT ConHua Ha 5-8 a.e.

[onronepuoan4yeckne KOMeTbl, NOAOOHbIE KOMeTe annes, yxoaaT B acdenuu
3a npeaesnbl NNaHeTHOMW CUCTEMBI.

Komera laases Kometa Xuakyrake Komera Xenaa-bonna Komera Xapram 2 Komera C/2011 L4
(PANSTARRS)

KOMmers okpsra

; & 8 ot 201 roaa
- ; M DoKX HOXOAMTCR
v : : e ACALKO

@ henpams 1986 ropa @ nai 1996 roac ® anpeas 1997 roao ® ox1abps 2010 roaa ® chbespans 2013 ropa
75 rex £) Gonee 17000 ner ¢} 2534 ropn €] 6,5 ey




NHorga y KomeTbl 06pasyeTcsi HECKONbKO XBOCTOB pa3fiinyHON
ONNHBI U PopMBI.

Nx knaccndomkauusa Obina npearnoxeHa

BblJalOLLMMCHA PYCCKUM ydeHbiM Peopom

AnekcaHgposuyem bpegnxnHeim (1831-1904):

| TN — ONMHHBIN XBOCT, HaNpaBneHHbIW NOYTH
... | npsamo ot ConHua;

—m—— [l TMM — N3OMHYTbLIN U OTKNOHEHHbLIN OT 3TOro

HarnpasBIieHUS;

[l TN — KOPOTKNK, NOYTU NPSAMON U

OTKITOHEHHbIN

-
- KOMeTH! ~

Anomanmmuem xsoct

[MnasameHHble XxBOCThI | TMna
0OpasyoT MOHbI aTOMOB U MOSEKYJT.

[MbineBble xBocThl || TMNa
COCTaBMAKT HENpepbIBHO
Bblaensatowmecs U3 sapa nblinHKU.

[MbineBble xBocThl Il Tna obpasyoT s
BblflieTeBLUNE U3 A4pa Lenble

obnaka nbINMNMHOK. : KomeTa Xeinu—




Anpo komeTbl

- «[DKOTTO»

HecmoTpa Ha BHyLLUUTENbHbIE pa3Mepbl XBOCTA,
KOTOPbIN MOXET npesbiwaTtb B 4fIMHy 100 MIH Km,
N TONOBbI, KOTOPAas No AuaMeTpy MOXET
npesocxoanTb CosrHue, NpakTUYecKkn Bce
BELLECTBO KOMEThLlI COCPEeA0TOHYEHO B HEDONbLLOM

anpe.

Appo komeThl Mannes nmeet anunHy scero 14 km, a
LUNPUHY M TONWMNHY BOBOE MEHbLLE.

Ero yaanock yBUAETb TOMBbKO C KOCMUYECKMX
annaparos.

OHo npeactaBnsieT cobom CHEXHO-NEeOAHYIO Mbldy
C NPUMECHLIOD 3aMepP3LUNX ra3oB 1 BKpanmneHnem
MENKMX TBEPAbIX YacTuL, pa3nnyHOro XMMm4eCcKoro
cocTaBa.

B 1986 rogy KA «Bera-2»
NpoLLEen Ha paccTosaAHUN
8000 km oT 9apa KOMEThI

annes, a KA «[>xotTo» —
Ha paccTosHum 600 Km.

«Bera»
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JTmvunan opbura obeexra
B noace Kodnepa

[MpegnonaraeTcs, YTo obLiee Yncno
komeT B ConHe4yHon cucrteme
NpeBbIAET AECATKU MUNNUapO0B.

Cuuntaetcs, yto ConHe4yHasa cuctema
OKPY>XEHa OOHUM NN AaXke HECKONTbKUMN
obnakamu KOMET, KOTOpbIE ABUXYTCHA
BOKpyr CornHua Ha pacCTosIHUSIX,
KOTOpPbIE B ThICAYN N OECATKN ThbiCAY pa3
bonblue, YeM paccTosiHME OO caMou
AarnbHen nrnaHeTbl HenTyH.

® 2000 Don Dixon / cosmographica.com




Bonpochbl (c.128)

Kak oTnn4nTb npu HabrnwoaeHnax actepovs ot
3Be3qbl?

KakoBa doopma bonbLUMHCTBA acTeponaoB?
KakoBbl NPUMEPHO NX pa3mMepbl?

Uem obycnoBrieHo obpa3zoBaHne XBOCTOB
KOMET?

B KkakoM COCTOSiHUM HaxoauTCA BELWECTBO sapa
KOMETbI; ee XxBocTa?

MoXeT nn KomeTa, KoTopasi NepNoanNYeCcKu
Bo3BpaLyaetcs K ConHuy, octaBaTbCH
HEeEM3MeHHon?



[lomalluHee 3agaHue

1) § 20 (n.1-3).
2) YnpaxHeHune 16, Ne1-4 (c.128).

Ne1. Nocne 3axo0a CosHya Ha 3anade sudHa komema. Kak omHocumeribHO 20puU30HMa
HaripaesieH ee xeocm?

Ne2. Kakoea b6oribwasi noryock opbumel kKomemsi [annes, ecrnu nepuod ee obpauwjeHusi 76
nem?

Ne3. CpasHume rnpu4uHbl cee4YeHUs rnnaHemsl U Komemsl. Kakue pasnuyusi 8 ux criekmpax
obycrioerieHbl amumu rpuduHamu?

Ne4. Opbumbi 08yx KoOMem riexxam 8 J0CKocmu 3eMHOU opbumael, HaUMeHbLWUE UX
paccmosiHusi om CornHya cocmaersitom 0,5 u 2 a. e. Kaxdasi u3 komem umeem Ha 3mom
paccmosiHuu xeocm OnuHou 150 mnH km. Moaym nu amu KomMembl C80UM X80CIMOM
«3auenumb» 3emno? [None3Ho coenamp Yepmex.
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