


— 38630Hasi cucmema,

cocmosiwasi u3 CosiHya u nnaHemHou
cucmeMbl, eKJIroyarouwjel e cebs ece
ecmecmeeHHble KocMu4YecKue o06bLekmanl,
obpawarowuecsi eokpye CosiHya: nnaHemsl U
ux crymHuku, KapsiuKkoeble njiaHemsl U ux
CMYMHUKU, a makKXe Masible mesia —
acmepouobl, KOMembl, MEMeopPouUOhl,
KOCMUYECKYIO Mbli/lb.

CosiHe4YyHasi cucmema
exodum e cocmas
2aslakKmuku
MneyHbiU Nymsb




Euwe do omkpbimusi ConHeyHoU cucmeMbl J10OU Oymanu, Ymo CosiHue U niaHems|
dewxymces eokpyz HenodeuxHou 3emnu. Jluwb e XVI eexke Hukonaii KonepHuk
paspaboman

. OH ymeepxdan, Yymo

UMEHHO

(OeHb, HOYb)




lMoumu ecst macca ConHe4HOU cucmembl ( )
cocpedomoyeHa 8 CosiHUye. Paamepom CosiHUe makxe 3Ha4umesibHO
npeeocxodum s1t06yro niiaHemy ee cucmemail.




CosnHue epawjaemcs eoxp!a ueHmpa Nanakmuku u
coeepwaem rnoJsiHbIU o6opom 3a 226 mnH. nem. Ckopocmeb
epaweHusi CostHUa npu amom 220 km/c.

OmHocumernbHO 2anakmu4yeckou nosepxHocmu CosiHUe
cosepuwaem sepmukKalsibHble KosiebaHusi,

OHO repecekaem 2aslakKmu4ecKyro
Ms1I0CKOCMb Ka)Koble

30 — 35 MsIH. tTem u

OKa3bleaemcsi mo 8 Ce8epPHOM,
mo 8 FOXKHOM rnoJiywapuu.

CHumMokK cOenaH e mae 1998 2o0a annapamom
SOHO e ynempacguonemosom duana3oHe







Conneqnas cacrema coctonT 3 8 mnarer: Mepxypas, Berepsr, 3enm,
Mapca, FOmarepa, Carypra, Ypana 1 Henryna.

Caman bonbman nragera - FOmrrep. Ee Macca pasna 318 Maccam enm.
Caman Manensxas nianera - MepkypHi. 3eMit BECHT CTONIBED Je, CKOBKO

18 MepxypHes.

ILtyToH 0 HEfaBHETO BpeMeHR OBUT caMOH
ManeHsEOH nanerol ColEeqROH CHCTEeMEL.
3eMiA BECHT CTONBED Xe, ckoabko 478 [Lmyroros.
B 2006 roxy bsuro pemeso nepecTars CIHTaTh
ILnyTor Knaccageckon nuaretol. 3a [LryToroM
YRANoch 0DHAPYXHTH HOBYIO IVIAHETY, KOTOpax
Orina B moropa pasa bomsmre ILryToRa.



NMnaHeTbl 3eMHOM Manble Tana ConHe4yHou
NMnaHeTbl - TMraHTbI

rpynnbl CUCTEMDI
Kaprniukoebie niaHemsbl
’O num ep Komemnoi
Memeopsbi
Camy p H Memeopumbi

MemeopHbie NTOomoku

YpaH

Acmepouodsbi

Bonuodbi

HenmyH

Kocmuyeckasi nbisnib




Manbi no pasmepy

Teepdasi noeepxHoCcMb

Y Hux unu Hem crniymHuUKoe8, usau ux mMaso
Bbicokasi memnepamypa nogepxHocmu

He o4yeHb nnomHasi ammocdgpepa

Cnaboe macHUMHOe rosie usiu e2o0 He 06HapyXxeHo




MEPKYPUW

Ckopocmb epauieHusi no opbume:
47,9 km/c

Temnepamypa noeepxHocmu:
Makcumym +430°C, muHumym -180°C

HAdnuHa cymok:
58,65 3eMHbIX cCymok

PaccmosiHue om CosHuya (cpedHee):
0,387 a. e. = 58 MJIH. KM.

lNepuod obpauwieHusi no opbume (200):
88 3eMHbIX cymok

HAduamemp:
4870 km. (0,38 duamempa 3emsu)

Mepkyput - camasi 6nuskasi k CosiHUy nnaHema,
noamomy CosiHUe Ha He20 ceemum u 2peem e 7
pa3 cusibHee, 4YeM Ha 3eMJIro

Mepkyput, e pumckolii Mughosioc2uu - 602 mopaoesiu




BEHEPA

Ckopocmb epauwieHus no opbume:
35 km/c

Temnepamypa noeepxHocmu:
Makcumym + 480°C

AdnuHa cymok:
243 3eMHbIX CymokK

PaccmosiHue om CosiHua (cpedHee):
0,723 = 108 MJTH.KM.

llepuod obpaweHusi no opbume (200):
224,7 3eMHbIX CYMmOK

HAduamemp:
12100 km. (0,949 duamempa 3emsiu)

BeHepa - emopasi nnaHema om CosiHya, uMmeem rno4ymu Kpy208yro opbumy

Ammocgpepa, npedcmaessnisiroujasi cobol ni1omHoe 00esisio U3 ya2s1eKucsio20
2a3a, yoep)xueaem menuno, npuwedwee om CosnHya

Y BeHepbl Hem cnymHUKO@8
lMoeepxHocmb BeHepbl NoKkpbima COMHSIMU MbICSIY 8YJIKAHO8

Bpawaemcsi 8 cmopoHy npomueoriosIoXHyro epauieHuro CosHya




Ckopocmb epauwjeHusi no opbume:
29,8 km/c

Temnepamypa noeepxHocmu:
Makcumym +58°C, MuHumym - 90°C

AdnuHa cymok:
23 4 58 MuH

PaccmosiHue om CosHuya (cpedHee):
1 = 150 MsIH.KM.

lepuod obpaweHusi no opbume(200):
365,24219 cymok

HAduamemp:
12756 km.

lnowadb nosepxHocmu:
510,2 MsIH.kM?

3emsiss - mpembsi om CosiHUya niaHema

Okou1o 3 - 3,5 Mnpd. nem Ha3ao e pe3ysibmame 3aKOHOMEPHOU
3soJ1lolUU Mamepuu Ha 3emMJsie 803HUKJIIa XXU3Hb, Ha4YaJsioCb
paszeumue 6uocgepsbi




Ckopocmb epawieHusi no opbume:
24,1 km/c
Temnepamypa nosepxHocmu:
-23°C Ha 6osibwel Yyacmu rnosepxHocmu,
-150°C Ha nosrocax,
0°C Ha akeamope
AnuHa cymok:
24,6229 4yaca
PaccmosiHue om CosHua (cpedHee):
1,5237 = 228 MJIH. KM.
lMepuood obpaweHusi no opbume(200):
687 3eMHbLIX Cymok
Hduamemp:
6670 km. (0,53 Quamempa 3emnu)

Mapc - yemeepmasi nnaHema om CoJsiHUa, noxo)xasi Ha 3eMJs110, HO MeHbuWe o
gesIUYUHe U XOJI0O0Hee

Ha Mapce umeromcs 251y60Kue KaHbOHbI, 2u2aHmcKue 8yJIKaHbl U O6WUPHbIe
nycmabiHU

Bokpyz KpacHou nnaHemsbl, Kak euwje Ha3biearom Mapc, nemarom dea
Hebo/IbWUX CYMHUKa:




MapcuaHckaa ropa OAumi -
caMmaa BbIcOKasi B COAHeYHOH CHCTeMeE

r. Omumn 24100 M () KM

r. Axomonynrma 8848 M
BAK. Kuanmanaxapo 5895 u

3 , 0y Bak. Opucabo 5700 M
BaAK. Kaouesckas Conka 4750 M siMaViakeadd105%

r. 3 anbpyc 5633 M
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HeCKOABKO THICAY AaCTEPOHOOB O0Pa3yIOT AaCTEPOHAHBIH IIOSIC
Mexay opouramu Mapca u IOnuTepa.
HexoTopble acCTEPOHABI MOTYT COAHIKATHCA C 3eMAEH




Benuku no pasmepy
Pbixnass noeepxHocmb

Amerom MHO20 cnymHUKoOS8

Nmerom Konbua
O4yeHb HU3Kasi meMnepamypa nosepxHocmu
O4yeHb nriomHasi ammocgpepa
CunibHoe mMmac2HUMHOe roiie.




Ckopocmb epauwjeHust no opbume:
13,1 km/c

Temnepamypa eepxHux obrsiakoe:
-160°C

AdnuHa cymok:
9,93 yaca

PaccmosiHue om CosiHya (cpedHee):
5,203 a. e. = 778 MJIH. KM.

lMepuood obpaweHusi no opbume (200):
11,86 3eMHbIX s1em
HAduamemp:

143760 km. (e 11,2 pa3a 6osibwe Quamempa 3eMsiu)

Adpacmesi, Memuoda, Amasabmesi, dusa,
No, Jlucumesi, Anapa, AHaHKe, Kapme, [lacugpe, CuHone, Eepona,
aHumeOd, Kannucmo, Jleda, [ umanus




Ha cnyTHHKe IOnuTepa Ho
€CTh HECKOABKO AE€HCTBYIOIUIHX BYAKAHOB

22 deBpansa 2000roga




Y IOnuTepa 4yeThIpe KPYIHBIX
CIIyTHHKA H OoAee ABaALaATH
HEOOABLIHX

Moon

B .
Io
Callisto

Ganymede




Ckopocmb epauwjeHusi no opbume:
9,6 km/c

Temniepamypa eepxHux obsiakoe:
-150°C

AnuHa cymok:
10,54 yaca

PaccmosiHue om ConHuya (cpedHee):
9,54 = 1427 MJIH. KM.

lepuood obpaweHusi no opbume (200):
29,46 3eMHbIXx 200a
HAduamemp:

120420 km. (e 9,46 pasa 6os1bwe Quamempa 3eMsiu)




Y CaTypHa OOHMH KPYNHBIH
cnyTHHK -Turan, u 6oaee
ABaAllaTH HEOOABIIHX

CIIyTHHKOB

Tethys

Enceladus



Ckopocmb epauwjeHusi no opbume:
6,8 km/c

Temnepamypa:
-220°C

AdnuHa cymok:
17,23 yaca

PaccmosiHue om CosnHua (cpedHee):
19,2 = 2,86 Mn1po. Km.

lMepuood obpaweHusi no opbume (200):
84 3eMHbIX 200a

Hduamemp:

51300 km (e 4 pa3za 6onbwe uamempa 3emsiu)




Ckopocmb epauweHusi no opbume:
5,4 km/c

Temnepamypa:
-213°C

AdnuHa cymok:
17,87 yaca

PaccmosiHue om CosiHya (cpedHee):
30 a. e. = 4,5 MnpO.km.

lMepuood obpaweHusi no opbume (200):
165 3eMHbIX 5ilem
HAduamemp:

49500 km. (e 3,9 pa3a 6onbwe duamempa 3emsiu)

ToumoH




IC kY)W D kk - kaprukosasi nnaHema CosiHe4YHol

C@Q;pmmquun no opbume:

Temnepamypa:
-2300C
AnuHa cymok:
6,4 3eMHbLIX CymokK
PaccmosiHue om CorsHua:
39,4 a. e. = 5,91 mnipo. kKM — cpedHee,
29,65 a. €. = 4,4475 Mnpo. KM — MUHUMaJIbHOe,
49,28 a. e. = 7,392 mMnipo. KM — MaKcuMaJsibHO€ — Ha
CUJIbHO ebIMSIHymou afnunmu4yeckou
opbume.
lMepuood obpaweHusi no opbume (200):
247,7 3eMHbIX jilem
Hduamemp:
2324 Km.

XapoH




IloMmHMO BOCBMH
OOABIIIHX IIAAHET,
BOKpyr CoaHna

oOpamaeTcs

MHOXXECTBO

IIAAHET-KapAHKOB. Sedna
9To TeAa 800-1100 miles
IIapooopa3HoOH in diameter
dbopmsi,

KOTOpbIE IIO
pa3smepaM H Macce
MEHbIIEe AYyHBI

-

Quaoar Pluto Moon Earth
(800 miles) (1400 miles) (2100 miles) (8000 miles)

ITIokazanbsl Ceqna, KBaoap u IIayToH B cpaBHeHUU C 3eMAEN U AyHOU



Ewe 8 XVIIl 8. acmpoHOMbI Nbimasiucb Halimu nsiaHemy,
omb6uma komopol npoxodum & rnpocmpaHcmee Mexoy
opbumamu Mapca u Onumepa. Ho makou nnaHemsi 8
ConHeyHoOU cucmemMe He cyujecmeayem. B caMom Ha4vasne
XIX e. UmanbsiHckulli acmpoHom lNuayyu criy4aluHo .
OMKPbIJ1 Nepeyro ; oI rAVES
komopyro Ha3easnu Llepepa (Quamemp 1000 km). B
dasnibHeuUweM 6b151 OMKPLIM MOSIC acmepouooe Mexxoy
opbumamu Mapca u Onumepa. HazeaHue acmepoudam
darom 8 yecmb eesiukux sirodeu (JlomoHocos),
2ocydapcme (KOzocnaesusi), o6cepeamopul
(JuryunHHamu) u m. 0.

Acmepoudsi dsuxxymcs eokpya CosiHUa e my xe
CMOPOHY, YMo u 60s1bWUHCMEBO n1aHem. B nocnedHee
epemsi y0asioCb OMKPbIMb CIIYMHUKU Yy HEKOMOPbIX
acmepoudos.
OcobeHHOCMU:

- bonbwas ebiImssiHymocms opbum.

- becghopmeHHbIe 2nbIbbI.

- Maccbi cnnuwkom marnbl, Ymobbl yoepxamb ammocghepy.

- Obwasn macca ecex acmepoudoe = 8 20 pa3 MeHbwe Mmacchbl JIyHbI.




I1od delicmeuem npumspKeHUs1 niaHem opbumsl acmepoudos M(
dpye ¢ dpyaom. B pe3yribmame 603MOXHbI

Tak ob6pa3yromcsi

Mpexde yem nonacme Ha 3emMs1I0 Memeopumabil 0os120€ epeMsl rymeuwecmeyrom &
MeXXrnsaHemHOM ripocmpaHcmee

OcobeHHOCMU:
- Cywecmeyem HeCKOJIbKO au0oe8
(91 %),
(8,5 %)

(codepxxam Kucriopod u KpeMHuU, y2osb U 2paghum,
yas1ieeao00podbl, npumecu 6osiee CII0XHbIX Op2aHU4YeCcKuUXx
coeOUHeHUU, eKJIro4asi aMUHOKUCJ/I0MblI)

- [lpu deuxeHUU Mmemeopuma e ammocgepe 3emMsiu 803HUKaem MOW,Hasi yoapHasi 80JIHa,
8 Komopoli memMnepamypa cxxamoao eo3dyxa docmuz2aem GecsImKo8 U COMeH MbICSY
KenbeuHoe. B pe3ynbmame duccouyuayuu Mosiekys1 eo3dyxa u nocriedyroweu
MHO20KpamHoU UoHuU3ayuu eo3dyx npuobpemaem ceolicmea nia3mbi

Haubosiee uzgecmHbi:



, UsdaeHa

npuesieKkanu eHUMaHue yiodell, eHywasl

- cocmoum u3 s10pa, 20/108bI U X80CMa;
- UMerom cu/lbHO 8bIMSIHymMbie 31 1unmuYyeckue opébumsi;
- umMerom nepuood obpauwieHusi;

- geewecmeo KomMmemal, cocpedomoquHoe 8 ee ﬂdpe, cocmoum u3 cMecu 3amMep3wux 2al3oe
U NbIJTUHOK MemaJlJilu4eCKUX U KaMeHHbIX Yacmuy pa3HbIX pa3Mepos,

- Ko20a komema npubnuxaemcs k CosHUy, I0PO NocmeneHHO npozpesaemcs, U3 He20
ebidesnisiromcs 2a3bl U Nbl/1b, KOMOPbie OKymbigarom siOpo u ob6pa3yrom 205108y U xeocm
KoMembl;

= X80CM KOMembIl cocmoum u3 O4YeHb pa3pPs)>XeHHO020 eelwecmea, CK803b KOmopoe daxe
rnpocee4yusarmomecs 38e30bl

Haubosee uzeecmmHsi:



Camasa 3HaMeHHTAasT KoMmeTa — KomeTa 'aases -
oOpamraerca Boxpyr CoaHua 3a 76 aer.

Opdura Mapca _

OpduTa IOnmgg_a;,/r Opburta 3emnn

-

', ngwra MnyToHa )
' 1988
\ OpSura CartypHa 1083
“~._ OpSura YpaHa 1977 19?_‘_" >
\“.“\"—--.__ N e
Opbura HemyHa\ ——— N 2006—
MNonoxexsue
KOMEThI
Mannes
&

2024



Sipkue KoMeThI, KOTOPbI€ BHIAHBI
0e3 TeAeCKoIla H IIPHBACKAIOT BCeOOIIee BHUMaHHE,
IIOSIBASIIOTCSI HA He0e B CpeAHEM pa3 B AECSATH A€T.

Ha doto — komera Mak-Hota, 2007 ro.



- 83aumodelicmeysi ¢ MoJieKysiamu eo3dyxa, Memeop mepsiem C80H CKOPOCMb,
Hazgpeesaemcsi, Ha4YUHaem ucnapsimbcsi, UHo20a O0pobumabcsi;

-80Kpy2 He20 obpa3yemcs 06s1a4K0 U3 pacKasleHHbIX 2a308;
- Macca Memeopa yMeHbWaemcsl, Yacmuuybl pacnbiissromcsi He dosiemee 0o 3emnu;

- npoJsiemasi 8 3eMHOU ammocghepe, Memeopbl UOHU3UPYHM MOJIeKY bl 8030yXxa,
ocmasesisisi 3a coboli ceemswulicsi cneo;

- OM UOHU308aHHbLIX MeMeOPHbIX CI/Ie008 XOPOWO ompa)Karomcsi paduo80JIHbI, YMo
rno3seoJsisem Habsiro0amb UX He R0MLKE 8LU3YalflpHO, HO 11 pa0LONOKAILOHHBIM MemodoM

Habsirodaromcesi 8 mex cry4yasix, koeoa
3emsiss ecmpeyaemcsi ¢ poem
MemeOopPHbIX meJsl, Komopbie G8UXYMmcsi
npubnu3sumersibHO Mo oGHoU opb
- MOXXHO sudemb Oaxxe OHeM (op6umam cmapbix yxe

paspywuswuxcsi Komem)




JAKOHbI ABWHEHWA HEBEGHDIX TER

I1

lNepebiu 3akoH Kennepa

Opb6uma kaxdolu nnaHembl ecmb 3J151Uric, 8 0GHOM U3 ¢hOKycoe
Komopoz2o Haxodumcsi CosHue.

c P
e =— e =
a

¢opmy Jjuiurica u cmerieHb e2o onuiu4usi om OKPyXHOCMU Xapakmepus3yem

3KCUueHmpucumem 3Jurica e C
¢ — paccmosiHue om CosiHuya 00 ueHmpa aJsnurca, e =—
a — 6onbwas nosryocb opbumsl nraHemMeol. a

A — agpenuii — Haubonee ydaneHHasi om CosiHya mo4yka opbumsbi ninaHemsl.
II — nepuzenut — 6nuxauwasi kK CosTHUy mo4yka opbumasi niaHemeil.
Uem 60nbwe e, mem 60sibwe 3/1UnNc omsaudaemcsi om okpyxHocmu. Op6umali
BeHrepsbi (e = 0,0068) u 3emnu (e = 0,0167) 651u3Kku K OKPY)XHOCMSAM

CpedHee paccmosiHue om 3emsu 0o ConHuya Ha3bieaemcsi aCmpPOHOMUYeCKOU

eduHuuel
1 a. e. =149 600 000 km = 150 000 000 km = 1,5 - 10° km




JAKOHbI ABWHEHWA HEBEGHDIX TER

A

Bmopou 3akoH Kennepa

Paduyc-eekmop nnaHemsbl 8 paéHble NMPOMEXXYMKU epeMeHU
ornucbieaem paeHbie niaowaou:

tl_tZ

SI_SZ

Bmopou 3akoH Kennepa Ha3biearom 3aKOHOM rsiouwjadedl.

Paduyc-eekmop — paccmosiHue om coJsiHya 00 rnyiaHemal 8 J1lo60ol moyke
mpaeKkmopuu ee 08uXeHusi no opbume

lNnanema deuxemcsi eokpya CosilHUa HepaB8HOMEPHO: /IUHELIHAS CKOPOCMb
nnaHemsl 86s1u3u nepuzenusi 6osnbwe, YeMm ebnusu aghenus




JAKOHbI ABWHEHWA HEBEGHDIX TER

Tpemuu 3akoH Kennepa
Keadpambi 36e30HbIx nepuodoe obpauleHust

niaHem omHocsimcsi Mexady coboll,

Kak Ky6bI 6onb%gx nosy,ocel ux opbum:
a
1 1

2 3
Tz a,

Tpemutii 0606uweHHbIU HbromoHoM 3akoH Kennepa

Keadpamesi 36e30HbIx nepuodoe nnanem (T.? u T,?), yMHOXeHHbIe Ha CyMMy
macc CosnHya u nnaHems! (M4 m_ ) u (M, + m,), omHocsimcs Kak Ky6bl
6osnbwux nosnyoceli opbum nnaHem:

TIZ(M@-I_mI ) a13

TZZ(M@ tm, ) ;




JAKOHbI ABWHEHWA HEBEGHDIX TER

3aKoOH eceMupHoO20 msi2omeHusi (3akoH HoromoHa)

Bce mena eo BceneHHoUu npumsiauearomcsi opyea K
apyay ¢ cusiol rnpsiMo rnpornopyuoHasibHou
npou3eeodeHuUro Ux Mmacc u obpamro
npornopyuoHasibHoOlU Keadpamy paccCmoOsIHUSI MEXOy

HUMU:
m . m
177% 2
F =G—
r
11 2
H e m
G =6,6710 — 2pasumayuoHHasi NoCMosiHHas

2
K2




B mozHaHHH
aCTPOHOMH
YeAOBEK Haxon
AHIIIBL B cCaMO
HavaAe nyT




