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AcTtepoungbl



Manble nnaHeTbl nnn acteponibl (38e300M10400HbIE)
B TE€NEeCKON BUAHbI KaK CBETALLMECH TOYKU, MOXOXKNE Ha 3B8e3abl.

B 1801 r. nocne anutenbHbIX
NMOMCKOB B NPOMEXYTKE Mexay
opbutamm Mapca n FOnutepa
Obina oTKpbITa Manas nnaHeTa,

Pl KOTOopasi no Tpaauumu nony4vumna
tl Vs, B3siTOe 13 ApEeBHeN
Rl Mudonoruu, — Liepepa (anametp

Comets

= | (@ oxoro 1000 km).

[Mo3aHee 6binKn oTKpbIThI [Nannana
(550 km) n Becta (530 km).

MNannaga




Marnble nnaHetol Llepepa, lNannaga,
BecTa 1 gpyrue, obHapy>XeHHble 3a
nocneaylowine aga CToneTus,
obpaluatoTcsi B OCHOBHOM MeXay
opbutamn Mapca n KOnutepa, obpasys
TaK Ha3blBaeMbIN NOSIC acTepOnIOB.

K koHUy XX B. B Nosice actepongoB
OoTKpbITO Ooniee 100 ThiC. 0OBLEKTOB.




Hawnbonee kpyrnHble
acTepouabl UMeKT
LLapoobpasHyto doopmy,
a Te, pa3amMep KOTopbIX
meHee 100 km, B
OOnNbLLINHCTBE CBOEM —
HenpaBUITbHYIO.
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OKCLIEHTpUCUTETHLI OPOUT acTeponaoB bonblue,
YEeM 3KCLIEHTPUCUTETbI OpOUT BONbLLUKX NMAHET.

Je &\ @l Ecnv opbutbl acTeponaos nepecekaroTca ¢
//./ PR e opbuton 3emMnu, To OHN MOTYT C HEN
et i \ 5 5 /

CTOJIKHYTbCHA.
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Jupiter

Date: 20050427

.
YVenus

Ed
Eah-Mercury

>
Mars

B adbenunu HekoTopble N3 actepongos
okasblBatoTcs 6rivke Kk ConHuy, Yyem 3emMns,
a gpyrue B nepurenuu — garnblue, Yem
FOnutep n gaxe CartypH.

13BeCTHO HECKOIMbKO acTeponaos, KOTOpble
nepuoagnyeckn npoxoasaT Ha PpacCTOAHUN
MeHee 1 MITH KM OT Hawen nnaHeThl.

B 1937 r. lepmec oTaenano ot 3eMnn BCEro
800 TbIC. KM.

B 1989 r. actepoug anamMeTpom OKomo
300 m npotuen ot 3eMnn Ha pacCTOAHUN
meHee 650 000 km.

,69230 Hermes

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




K HacTosiLeMy BpEMEHU N3BECTHO
bonee 6000 ob6bEKTOB, NEPUOANYECKN
conmxarowmxcs ¢ 3emnen.

N3 Hux okosro 900 nmetot pasmepsl
oonee 1 kKM, B ToM 4yuncrne csbiie 100
Taknx OOBbEKTOB CYUTAOTCS
NoTeHUnanbHO OnacHbIMU AN Hallew
NNAaHETDI.

B okpecTHOCTAX 3eMnun Kaxabln
MeCsIL, MPosSieTaeT HECKOSTbKO Ter
pa3smepom oT 5 oo 50 m.




OnaceHus no noBoay BO3MOXHOIo
CTONIKHOBEHUSA TaknxX Ten ¢ 3emnen
3Ha4YNTENbHO YCUTUIINCL NOCIEe NageHus
Ha lOnntep komeTbl LLymenkepos—JleBu
9 B one 1995 .

OTO CTUMYNMPOBAsio NOUCKN U
oTCnexunBaHne KOMeT U acTeponios,
KOTOpble nepecekarT opouty 3emnu, a
Takke pa3paboTKky cnocoboB, KOTOpble
No3BONAT n3bexaTb CTONKHOBEHUS
(BMNOTb 40 YHUYTOXEHUS 3TUX Ten).




BbiBan aepeBbeB B panioHEe TYHIYCCKOro cCobbITUS.
Mo maTtepuanam akcneguumm J1. Kynuka, 1927

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

B3pbIB ObIS10 CrbILWHO Ha pacCcToAHUK boree
1000 kKunomeTpos.

B nocénkax n ctonbuiax B pagnyce noyTu
300 knromeTpoB yaapHOU BOSTHOM BbIOWIO
CTEKna.

[Toa3eMHbIN TOSTYOK, CNPOBOLIMPOBAHHbIN
METeopnToM, Obin 3adpukcupoBaH
cencmorpauyecknmm CTaHUUaMN gaxe B
[epmaHun.

B3pbiB C KOpHEM BblpBan BEKOBbLIE AepeBbS
Ha nrowaaun B 2,2 TbIC. KB. KM.

CBeTOBOE 1 TEMNOBOE narny4vyeHme, KotTopbiMm
OH cornpoBoXaalicd, npuBersio K
BO3HNKHOBEHWUIO JIECHOIO MNMOXXapa.

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

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



C noMoLbo KOCMUYECKNX arinapartoB
BriepBbl€ yaasioCb C paCCTOAHUA B
HECKOJIbKO AECATKOB TbICAY
KUJTOMETPOB MNMOJ1y4YnTb |/|306pa>|<eH|/|$|
MarllbIX MNMiaHeT.

[Mopoabl, cocTaBnaroLwme nx
NOBEPXHOCTb, OKa3anucb
aHanornyHbl TEM, KOTOpbIle
pacnpocTpaHeHbl Ha 3emne u JlyHe.

HebonbLwune acteponabl UMeKoT
HenpasuIibHYIO popMmy, a nx
NOBEPXHOCTb UCNELLPEHA KpaTepamMu.

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

Y acteponga Naa (pasmepbl 56x28x28 km)
oOHapyXeH cnyTHUK (dakTunne) pasmepom
0oKoJ10 1,5 KM, KOTOPbIN, HAXOOACH OT €ro
LEeHTPa Ha pacCTOSAHMN OKOSO 85 KM,
oOpaLuaeTcsa ¢ nepuogom npUMepHo 24 y.



[ToCcTOAHHOE COBEPLUEHCTBOBAHNE TENECKOMNOB, a TakKe UCNofb30BaHne
COBPEMEHHbIX NpUeMHUKOB nanyveHus (MN3C- maTtpuubl) cnocobcTBOBanNo pe3komy
YBENUYEHNIO YMCa BHOBb OTKPbIBAEMbIX acTepOniOB.

K koHUY nepBoro gecatunetns XXI seka 6bino 3apernctpuposaHo 6onee 400 Tbicad
actepoungos, okosno 180 TbiCcAY U3 HUX NOMY4YUNN NOPAAKOBLIE HOMEpPA, MOCKONbLKY
Ansa HUX ObIN HAOEXHO BbIYMCNEHBLI OPOUTHI.

CobCcTBEHHbBIE MMEHA NONy4Yunu NoYTn 15 ThicAY acTeponaos.

Llepepa
; D 6onee 900 km
OuameTp Bonee

500 km

Ouametp Bonee
300 km

OuameTp Conee
200 Kkm

OuameTp Conee
100 km

Owametp Gonee
50 kM

Ouametp > 30 kM

Ouametp = 10 kM

AuameTp (KM)

Ouametp = 5 km

Ouametp = 3 Kkm

-)  [Ouametp > 1 KM
() Ounametp > 0.5 km
) Ouametp = 0.3 km
_ ) Ouametp = 0.1 kM
CyMmapHLit Bec Pasmep
BCEX acTeponaocs OOHOIO
NOXOXEro pasMepa acrTeponga
jm—]
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KapnukoBble NNaHeThb



B 1930 r. 3a opbuton HenTyHa Ha

‘ paccTosaHun okono 40 a. e. Obin OTKPbIT
‘ [1nyToH.

[1o pasamepam n macce lNnyToH MeHbLIe
JlyHbI, @ N0 NNOTHOCTN CYLECTBEHHO
OoTNnn4yaeTca OT nraHeT obeunx rpynn.

Pluto

B 1978 r. y Hero 6binn 0OHapyXeH OYEHb

s scen by the Hubble Space
As seca by New Horizoas from a

distance o 766,000 o T a4 i bilion KPYMHbIA CNYTHUK XapoH.

July 13, 2013 2001.2002




CuctemaTtmyeckme NouckM Apyrnx ganeknx o0bLEKTOB MPUBENUN K OTKPLITUIO
MHOXECTBa Manbix Ten mexagy opbutamm HOnutepa un HentyHa.

Neptune

. Pluto

B 1992 r. 3a opbuton
HenTyHa Obin OTKPbIT
nepBbl 06bEKT
anameTpom okorno 280 K.

K HacTosiluemy BpeMeHuU
N3BECTHO y>ke okosio 1500
Ten, Haxo4sIWNXcsl B 9TON
yactn ConHe4vHoun
CUCTEMBI.

[dnameTpbl 60MbLUMHCTBA
n3 HUx coctasnsatoT oT 100
no 1000 km.

HeKOTOpre, KaK "
|_|J'IyTOH, UMEKT CMNYTHUKMN.



[ToaTBepamnnoch BbiCka3zaHHOE aMepUKaHCKMM acTpoHomoMm [x.Konnepom
B cepeanHe NpoLurioro Beka nNpeanosioXXeHne o CyLwecTBoBaHMN 3a opbuTon
HenTyHa Ha paccTtosHum 35-50 a.e. ot CornHua eule ogHoro nosica Manbix Ten,
KOTOpble OKa3bIBalOT BANSHME Ha aBuxeHue [nyToHa.

Mo =4
Vot K@Mﬂepa

HenTye//




24 asrycta 2006 r. peueHnem XXVI 'eHepanbHoOM accambnen MexagyHapoaHoro
acTpoHomuyeckoro cot3a (MAC) 6bIno NPUHATO peLLlEHNE BBECTU
HOBbIN Krnacc 06bekToB CONMHEYHOW CUCTEMbI — MlaHeTa-KapruK.

[MnaHeTa-kapnuk AoMmKHa yO0OBNETBOPATh
crneayLLnM YCIOBUSAIM:

sobpaLllaeTca Bokpyr ConHua;

XapoH

[nyToH .

*HE ABNAEeTCA ClMyTHUKOM MJi1aHEeThl,

e0ONagaeT 4oCTaToOYHOW Maccoun, YToObI

cuna TSXecTu npesocxoanna

COMPOTUBIIEHME BELLECTBA, N NO3TOMY TENO

nnaHeTbl NpebbiBano B COCTOSAHUN

Opk ViKCUOH rMOpPOCTaTNYEeCKoro paBHOBECUS (a 3HAYNnT,
E ) nmeno opmy, 6rmskyro k cdhepu4eckomn);

e0ONagaeT He HacToNbko 6ONbLLOW Maccown,
4YTOObI ObITb CNOCOBHOM PACYNCTUTL
0G5 OKPECTHOCTU CBOE OpOUTHI.

[NyTOH ObIN «NULIEH 3BaHMS» NNAHETHI.



AncHoMus
A

Makemake

B 4yncno nnaHeT-kapnmkos BKtoveHa Llepepa,
KOoTOopasi Nnpexae cumtanacb KpynHenwmm n3
acTeponaos.

[1nyToH cTtan
NPOTOTUMNOM MNAaHET-
KapriMKoB.

Hanbonee KpynHbIM
O0OBHEKTOM 3TOro
Kriacca ctana dpuaa
(anameTtp 2400 Km).

Kapnukosble
nraHeTbl — Xaymea u
Makemake — Takxe
OTHOCATCS K NOACYy
Konnepa.




Bo3moxHo, nossic Konnepa siBnseTcs octaTkoOM TOro camMoro rnpoTonsfiaHeTHoro obnaka,
n3 KoToporo dpopmupoBanacb ConHe4yHasi cuctema.

MpoTonnaHeTHoe 06nako npy opMMPOBaHNK 3BE3AbI U NNAHET B NPEACTABNEHNN XYAOKHMKA




KomMeThl



A3-3a cBOEro HeOOLIYHOrO BUAa (Hannyune
XBOCTa, KOTOPbIN MOXET NPOCTMPAaThCS Ha
HECKOJSTbKO CO3Be34unin) KOMETbI C APEBHUNX
BpeMeH obpallanu Ha cebst BHUMaHue
noaen, gaxe ganekmx ot acTPOHOMUN.

3a Bce BpemMsa HabntoaeHun bbino
3amMme4dyeHo 1 onmcaHo cebiwe 2000 komerT.



Boanu ot ConHua KoMeTbl UMEIOT B O4€Hb CriabblX TYMaHHbIX NATEH.

Mo mepe NpubnmKeHnst K HEMY Y KOMETbI MOSIBMSAETCS U NOCTENEHHO YBENNYMBAETCS
XBOCT, HanpaBneHHbIA B NPOTMBOMNONOXHY0 OT COrHLA CTOPOHY.

Y Hanbornee ApKMUX KOMET XOPOLLO
3aMETHbI BCe COCTaBHbIE YacTu:
rosioBa (koma n S4po) n XBOCT.

[Mpun yoaneHum ot ConHuya
SIPKOCTb KOMETbI U ee XBOCT
ymeHbLuatoTca. OHa cHoBa
npespallaeTcd B TyMaHHoOe
NATHO, a 3aTeM ocrabeBaeT
HaCTONbKO, YTO CTAHOBUTCS
He4OCTYMNHOM ANnsl HabnoaeHUN.

fa3oBbin XB80CT

|

lMNbineson Xxs0CcT §

23 mapra 28 mapra

Zanpenst 7 ae .
P Fanpent 17 anpens

18 mapra
(HawdornbLlee npudnukenue
x ConHuy)

" opbura Mepkypus ‘" ; ?235»’”3
: viapca

opbura BeHephl

" 3emns




B 1680 r. HetoTOH, Habnogas KOMETY,
BblUUCIINIT €€ OpOnTy 1 ybeamncs, 4to
OHa, NoaobHo nnaHeTam, obpaulaeTcs
BOKpyr CosHua.

AHITIMNCKNI ydeHbIn SamyH[ [annen
(1656—1742) Bbluncnun opouTsl
HECKOJSTbKNX KOMET, MOSABIISABLLUNXCS
paHee, N 0OGHapyXun, YTo opbuTbI
KomeT, Habnopgaswuxea B 1531, 1607 um
1682 IT., O4EeHb MOXOXMW.

Orbit of
Pluto ~ 7

[annen npegnonoXxun, 4to aTo bbina
Oo[dHa 1 Ta e KoMeTa, nepuoanyeckin
BO3BpaLuatowasacs Kk ConHuy, u
BnepBble npeackasarn ee ovepegHoe
NnosiBNeHmne.

B 1756 r. (y>xe nocne cmepTu
Y4YeHOro) KomeTta 4encTBUTENbHO
nosiBMNach M nory4ura HasBaHue
KomeTbl [anneq.




Komerta Nannes B agoenun yxogut
3a opbuty HenTyHa, HO 3aTem
BHOBb BO3BpaLlaeTca B
okpecTHocTu ConHua, nmes
nepwopa obpalleHus okosro 76
ner.

Co BpemeH HbtoToHa u Mannes
BblUYUCIIEHBLI OpOUTLI Bonee Yem
700 komer.

g{;‘smum's Orbit =

-.‘;- ——

Uranus's Orv 3

——

- -

Neptune's Orbit .

Comel Halley's
Position
in

Pluto's Orbit ___~




KopoTkonepuoauyeckne KomeTbl (nepuoabl obpalleHus oT Tpex Ao AecATn NneT),
ABUrasicb Mo BbITAHYTbIM 3NAUATUYECKUM opbuTam, yagansatoTcs oT ConHua Ha 5-8 a.e.

[onronepuoan4yeckne KOMeThbl, NOAobHbIE KOMeTe Mannes, yxoasaT B acdenuu
3a npeaesnbl NNaHeTHOM CUCTEMBI.

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

KOMmers otkpssa

. £ 8 wora 201 ropa
- ‘ M DoKX HOXOAMTCR
v : . dr > AQALKO

@ henpams 1986 ropa @ maii 1996 ropc ® anpeas 1997 roao ® ox1abps 2010 roaa ® chespans 2013 ropn
€75 rex £) Gonee 17000 ner ¢} 2534 ropn £ 4,5 ney




NHorga y KomeTbl 06pasyeTcsi HECKOMNbKO XBOCTOB pPa3nnyHOM
ONUHbI N POPMBI.

Nx knaccudomkauusa obina npeanoxeHa

BblAaloLWMMCSH PYyCCKUM y4eHbIM Denopom

AnekcaHgposuyem bpegnxmnHeim (1831-1904):

| TN — ANWHHBIN XBOCT, HANPaBNEHHbLIN MOYTH
... ’ npsimo ot ConHua;

—m—— [l TN — M30rHYTbIN N OTKIOHEHHbIN OT 3TOrO

HanpaBneHus;

[l TN — KOPOTKNK, NOYTN NPAMON U

OTKIOHEHHbIN

-
- KOMETHI N

AnOMamuem xsocT

[TnasameHHble XBOCTbI | Tna
obOpasyloT MOHblI aTOMOB N MONEKYI.

[MbineBble xBocTbl || TMNa
COCTaBNAKT HENpepbIBHO
Bblaensatowmecs u3 sapa nblinHKMU.

[Memnesble xBocThl Il TNa obpasytoT
BblNeTeBLINE N3 Aapa uenble
obnaka nbISINHOK. . Kometa Xeitrin—




Anpo komeThbl

- «[DKOTTO»

HecmoTpa Ha BHyLLIUTENbHbIE pa3Mepbl XBOCTA,
KOTOpPbIN MOXeT npesblwaTtb B 4fIMHy 100 MITH KM,
N TONOBbI, KOTOPas No AMaMeTpy MOXET
npesocxoanTb CosrHue, NPakTUYecKkn Bce
BELLECTBO KOMETbI COCPEeA0TOYEHO B HEDONbLLIOM

aape.

Appo komeThl [annes nmeet anunHy scero 14 km, a
LUNPUHY M TONWNHY BOBOE MEHbLLE.

Ero yaanock yBUAETb TOMNBbKO C KOCMUYECKMX
annaparos.

OHo npeactaBnsieT cobom CHEXHO-NEOAHYIO MMbldy
C NPUMECHLID 3aMepP3LLNX ra3oB 1 BKpanmneHnem
MENKMX TBEPAbIX YacTuL, pa3nnyHOro XMMmM4YeCcKoro
cocTaBa.

B 1986 roaoy KA «Bera-2»
npoLuen Ha pacCcToaHUN
8000 km oT sapa KOMETbI

Mannes, a KA «[xoTtTo» —
Ha paccTosiHum 600 KMm.

«Bera»




[MpegnonaraeTcs, 4YTo obLiee Yncno
komeT B ConHeyHon cucrteme
NpeBbIWAET AECATKU MUNNUapAos.

o R L TR
“ LO6naxs Oopra- Vi

Opbura Henrysa

Cuutaetcs, yto ConHevHasa cucrtema
, OKpY>XeHa OHUM U JaXKe HECKONbKUMMU
KKQ\ T optura chserra obnakamMmun KOMET, KOTopble OABUXYTCH
: BOKpyr ConHua Ha pacCTOAHUSIX,
KOTOpPbIE B ThICAYN N OECATKN ThbiCAY pa3
bonblue, YeM paccTosiHME 40 caMou
AanbHen nnaHeTtbl HenTyH.

o llonc Koneps

y e

® 2000 Don Dixon / cosmographica.com




Bonpockl (c.128)

Kak oTnn4nTb npu HabrnwogeHnsax actepons ot
3Be30bl?

KakoBa doopma bonbLUMHCTBA acTeponaoB?
KakoBbl NPpUMEPHO UX pa3mMepbl?

Uem oOycnoBrieHo obpaszoBaHne XBOCTOB
KOMET?

B KakoM COCTOSiHUM HaxoauTCA BELWECTBO sApa
KOMETbI; ee XBocTa?

MoXeT nn KomeTa, KoTopasi NepmnNognNyecKku
Bo3BpaLyaetcs K ConHuy, octaBaTbCH
HEM3MeHHon?



[lomalluHee 3agaHune

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 6orbwasi rnoryock opbumel kKomemsi [annes, ecriu nepuod ee obpauwieHusi 76
nem?

Ne3. CpasHume rnpu4uHbl cee4YeHus rnaHemsl U Komemsl. Kakue pasnudusi 8 ux criekmpax
obycrioerieHbl amumu rpuvyuHamu?

Ne4. Opbumbi 08yx KOMem riexxam 8 J10CKocmu 3eMHoU opbumael, HaUMeHbLWUE UX
paccmosiHusi om CornHuya cocmaerstom 0,5 u 2 a. e. Kaxdasi u3 komem umeem Ha 3mom
paccmosiHuu xeocm OnuHou 150 mrnH km. Moaym nu amu Komembl C80UM X80CIMOM
«3auenumsy» 3emmno? NonesHo coenampb Yepmex.



