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Ou3nka BceneHHan

BceneHHomn

ConHeyHasn
cuctema

BBEOEHUE

3Bé3gHoe Hebo! OHO COnNpPOBOXAAET YeNloBEYECTBO BCHO
ero MCTopuio. JTO Halle OKHO BO BceneHHyio. ITOT OrpOMHbIN,
pPa3HOOOpPa3HbIN 1, MOXET MOKa3aTbCA, HEMOHATHLIN Mup. CTone-
TUAMK, BINAABIBAACL B HOYHOE HEOO M pPasMbIWNAA Haf OBUXKe-
HUEM N M3MEHYMBOCTbIO HeGeCHbIX TeN, YenoBeK OTKpbIBan AnA
ceba Hawy BceneHHyto. CHauvana 6nwkamwmne nnaHeTbl U Hawy i
3Be3ay — ConHue. 3atem apyrve conHua (To ecTb 3BE€3abl), Apyrue o
nnaHetbl. Hawy lanakTuky n eé cocefen v, HakoHel, BClo BceneH-
HYI0 KaK efiHYyl0, HEBEPOATHbIX Pa3MepOB, CUCTEMY.

JTa KHUra — atnac — npoBeféT Bac Mo TOMy Xe MyTu, KOTo-
pbiM CrnefoBano YenoBeyecTBO, PacKpbiBasa nepen Bamu BCE
b6onee panékme n HeobObluHble yronku BceneHHown. M3 atnaca
Bbl y3HaeTe O TOM, Kak ycTpoeHa CofiHeYHaAa cucteMa 1 Kak eé
n3yyarot. Yto Haxogmtca BHYTpu COnHUA, YeM OHO OTAMYaeTcA
OT ApYyrunx 3BE34 N Kak 3aKOHYUT CBOW KM3HEHHbI NyTb. [103Ha-
KOMUTeCb CO 3BE3AHbIM HeboM K 300Mapkom 3BE€3g MneyHoro
MyTun. Y3HaeTe, Kakum yBuaat MneuHbin MyTb 6ygylime Kocmuye-
CKMe nyTelweCcTBeHHUKM, KOTOPbIM BnepBble AOBEAETCA MOKUHYTb
nNpocTopbl Hawen ManakTnkn. A Takxe NMo3HakoMuTecb C COBpe-
MEHHbIM B3MMALOM Ha poXaeHue n pas3Butve BceneHHonm, Ha eé
6yayLuee.

PasymeeTcA, HECKONbKO COTEH CTPAHUL, — 3TO OYe€Hb Maso,
A1A TOro YToObl HA HUX YMECTUTb BCE 3HaHKe o BceneHHom, nony-
YeHHoe YYéHbIMW 3a nocsiefHue crTonetud. Hawe noHumaHue
KOCMOCa pacluMpAeTCcA C KaxabiM AHEM, 1, AaXe NOoKa Bbl YnTaeTe
3TO NpeaucnoBne, OTAeNbHble CTPOKU 3TOM KHWUMM CTaHOBATCA
ncropmein. OfHaKo cuna coBpemeHHOM HayKn COCTOUT B TOM, YTO
OYeHb MHOrve QyHAaMeHTanbHble NPefCTaBNeHMA YCTaHOBMEHbI
HACTONbKO XOPOLLO U YBEPEHHO, YTO OHWN HE MEHAIOTCA yXKe AecA-
TMNETUAMU N BPAL NN U3MEHATCA. ABTOpbI CTaTer 3TOro aTnaca
nocTapanucb cobpaTb MMEHHO Takme GaKTbl, KOTOPblE OHU CUU-
TalOT CaMbIMW TfIABHbIMA B Hallen acTPOHOMUYECKON KapTuHe
mupa.

OTy KHUTYy He 006A3aTeNbHO uMTaTb MOCNEeAOoBaTeNIbHO, HO
MOXHO €10 MONb30BaTbCA Kak KpaTkom sHuuknonegmen. OTcyT-
CTBME MaTemaTuuyeckmx Gopmysn, 6biTb MOXeT, NuwaeT eé cTpo-
rocTu, HO 3aTo fobaBnAeT APYKECTBEHHOCTW ANA TeX, KTO »KNUBOW
A3bIK NpefnoynTaeT MatemaTMuyeckomy. Xopollero Bam nyTelle-
cTBuMA no BcenenHon!

AHMOH bupiokos, KaHanaaT GrU3rKo-MmaTeEMaTUYECKNX
HayK, CTapLMA HayYHbI COTPYAHUK nabopatopun
KOCMMNYeCKNX nNpoeKToB [ocyaapcTBEHHOro
aCTPOHOMMYECKOro UHCTUTYTa uMm. MN.K. ltepHbepra
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NYTEWECTBUE _
no COJIHE4YHOU
CUCTEME

ConHue - eAMHCTBEHHaA 3Be3fa
Hawen nnaHeTHOM cucTembl. 3TO
y>Ke HEeMHOro Heob6bluHO — Befb
6ONbLIMHCTBO 3BE3] B Hallei ra-
nakTUKe CyLecTBYIOT napamu unmv
paxe 6onbwumm rpynnamu. A op-
6UTbl MAaHeT B TaKMX cCUcCTeMax
(ecnn oHM Tam ecTb) MMEIOT O4YeHb
CNOXHYI0 popmy.

ConHuUe pacnosioKeHO B LEHTpe
Hawen cucrembl. Ero «eguHcTBEH-
HOCTb» MOXeT 6bITb pe3ynbTaTom
ero NnpoucxXoXAeHUA U3 rasoBoro
o6/slaka YMEepEeHHbIX pa3MepoB.
N3 Toro e obrnaka chopmupo-
Balucb W nnaHetbl. bamxke Bcex
K ConHuy HaxoAAaTcA uyeTbipe nna-
HeTbl 3€MHOW FpynMnbl, COCTaBAAI0-
e B NonepeyHuKe He 6onee ae-
cAToM Yactu AnameTtpa lOnutepa.
Cpegn Hux — 3emns, eAUHCTBEH-
Has obuTaemas niaHeTa.

Danee, mexpy op6utamu Mapca
m Onutepa cocpegoTounnucb
actepoupbl, HebonbluMe Tena, Ko-
TOPbIM MOLYHaA rpaBuTauua lOnu-
Tepa He no3Bonuna cobparbcs
B ewé oAHY CPaBHUTENIbHO Kpyn-
Hylo nnaHety. lOnutep - cambin
60MbLUON ra30BbI TUraHT U BOOG-
e KpynHenwas niaHeTa Hauen
cuctembl. Y rasoBbiX FMraHTOB HeT
TBEPAON noBepxHoCTU. OHM uenu-
KOM COCTOAAIT U3 COGCTBEHHOI aT-
mocdepbl.

3a nocnegHen 6onblioi MaHe-
TON — ewé OoAHUM ra3oBbiM Iu-
raHtom HentyHom - pacnono-
Xunca nosAc Kovinepa, poauHa
MHOTOUYMNC/IEHHBIX MaNeHbKUX Jre-
AAHbIX MupoB. Bkniouaa un Mny-
TOH, NMPU3HaHHbIN B 2006 . Kap-
JNINKOBOW MNaHeToln, BMecTe C eweé
4 aHaNorMYHbIMK TeNnamm.

A B Hanbonee ypanéHHon obnactu
CoONnHeYHOM CUCTEeMblI HaXO[UTCA
obnako Oopta. dT0 chepuyeckoe
obnako, Kotopoe MeAsieHHO ABU-
)KeTCA ¢ opbuTanbHbIMK Nepuoaa-
MU B MWIINOHDI NET.
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Ddusuka
BceneHHomn

Hawa
ranaktuka

COJIHEYHAA CUCTEMA

CerogHa B ConHeYHON cncTeme U3BECTHO 8 6onblumx nnaHeT. Ux paspe-
NAOT Ha [iBa TUMa: NepBblii, NIaHEeTbl 3eMHON rPynMbl ¢ TBEpAON NoBepXx-
HOCTbIO (MHOrAa MX Ha3blBalOT KaMeHHbIMU), Op6UTbI KOTOPbIX pacnona-
raloTca 6nusko K ConHuy, a Hawa 3emna ABNAeTCA Hanbonbluen U3 HUX,
1 BTOPOW, rasoBble rMraHTbl, Takue, Kak lOnuTtep, nmewwme 6onee yga-
néHHble op6uTbl. MHOrMe NMnaHeTbl UMEKT CNYTHUKW (UK NyHbI), a ra-
30Bble MMraHTbl OKpY»eHbl ewwé n Konbuamu. Mosac acteponpos mexay
Mapcom u lOnutepom otaensieT naaHeTbl 3eMHOW FPYNMbl OT FMraHToB.
3a op6utoinn HentyHa HaunHaeTca nosc Konnepa - o6nactb ManeHbKUX
nefsiHbIX MUPOB, M3 KOTOPbIX Hanbonee nM3BecTHbIM sABnseTcA MnyToH.
HekoTopble KomeTbl 3apOXKAalTCA UMEHHO 34ecb, a Apyrme — HAMHOro
Janblue, B o6nake Oopra.

CONNHEYHAA CUCTEMA B YUNCJIAX

Mapametp BennunHa

Bospact 4,6 mnpg net

LAnametp 30 Tp/H KM (NouTn 3 CBETOBbIX roga)*
nameTp obnactu

A P 4,5 mnpa Km

C 60NbLIMMM NSTAaHETaMU

Yncno nsBecTHbIX 8

60nbLINX NNaHeT

Yucno cnyTHMKOB NnaHeT 205 (Ha 2020T.)

Yucno nnaHet c popmamu XKnU3HN 1

Camas KpynHas nnaHeta fOnuTep (B 11 pa3 6onblue 3emnn)

Llepepa - c guameTpom oKosno /3
avametpa 3emnu

Camas ManeHbKas
KapAnKoBas NniaHeTa

MnaHeTa ¢ caMmbiM GbICTPbIM
BpalyeHnem

* Mpeanonaraemblit AnameTp BHeLUHei rpaHiLbl 06naka Oopra.

lOnuTep (9 4 55 muH 30 ¢)




ConHeyHas
cuctema

Hawa
ranakTtuka

3BE3abl
Ha Hebe

NMYTEWECTBUE K UEHTPY CUCTEMbDI

BHewHmne
nnaHeTbl

MnaHeTbl
3eMHOMN
rpynnbi

Conneunas cucmema
oKpysiceHa obnaxom
Oopma.

OBJIAKO OOPTA

B obnaxe Oopma puickarom mpunnuoHvl 6y0yuux Komem.
Vmes ouerv svimsHymuvie opoumolL u nepuodvl 06paueHus

6 0eCAMKU 1 COMHU MbICAY JIeM, OHU CNAHOBAMCA
AKMUBHBIMU — U BUOUMBIMU C 3eMAU, — K020a 0KA3bIBAIOMCS
60 sHympennux oonacmsx CONHeUHOTl CUCHEMbL.

CAMDbI OANEKUN

He max 0asto 6 cosee3duu Temvya 6v110 06HAPY#EHO 00HO
U3 camolx 0anéxux ussecmuvix Ham men 6 ConHeuHoli
cucmeme. mo mparncHenmyHosuviti o6vexm 2018 VGI8
(unu Farout, mo ecmv «o4eHb 0anéxuii»), pacnonoxcen

8 19 mapo xm om Connya — 6 mpu pasa danvuie Ilnymona.
Amo nedaHoe meno ouamempom okono 1000 km.

LIEHTP

Bo enympenneii uacmu ConHeuHOT CUCmembl pacnonazaomcs
nnanemol 3emMHo20 muna: Mepkypuii, Benepa, 3emns, Mapc.
3emnst u Mapc pacnonoxcenvl 8 max HA3b1BAEMOLL «30He
obumaemocmu», noO380NTIOULETE CYULCINB0BAMb HA HUX
s#uoxoil sode. Ho monxas ammocgepa Mapca He nossonuna
cyuwecmeosamy HUOKOLl 800e HA NOCMOSHHOL OCHOBe.

OAHOW BOJIbLUE
WV MEHbLUE?

Eweé He Tak AAaBHO Ka3anocCb, 4TO
ConHeyHaA cucrtema ycTpoeHa fo-
BOJIbHO MPOCTO N €& cocTaBHble
Yactu o6pasyloT YETKYI0 unepap-
XWI0: LeHTpanbHaa 3Be3Aa, AeBATb
naaHeT, ABWXKYLWMXCA MO [AABHO
ycroaBwmmca op6utam (MnyTtoH
TOorga eweé cuyuTancsa njaHeTon),
COTHA MEPTBbIX NYH, pPefKkue Ko-
MeTbl U noAc actepoupos. U Ka-
3anocb, Yto 3a opb6buTon lMnyToHa
Hawa cucrema 3akaHuymBaetca. Ho
3a nocsiegHne AecATUNETUA COo-
BPeMeHHaA HayKa CWIbHO Mome-
HANa 3TO YNpPOLWEHHOEe MpeAcTaB-
neHue. Tak, OoKa3anocb, YTO NyHbl
MOTyT OKa3aTbca 6onble cammx
niaHeT, a pol KOMeT MOXKeT pac-
TAHYTbCA Ha TPWUINOHbI KuUiome-
TpoB. B 2005 r. acTpoHOMbI 06b-
ABUAN 06 OTKPbITMM Cpa3y ABYX
o6bekToB U3 nosAca Kownnepa, Ko-
TOpble COMEpPHMYaAT B pasmepax
¢ MnytoHom. Mx notom HasoBYyT
Xaymea (Ha $oTo BHU3Y) u dpupa.
Mpuuém adenuin (camasa AanbHAA
TOYKa op6uTbl) MOCNegHen pacno-
noxeH sasoe panblue ot ConHua,
yem adpenun MnytoHa. [laHHOE OT-
KpbiTie CNPOBOLMPOBaNo Crnopbl
o KonnuyectBe nnaHetr B ConHeu-
HOM cucreme. [eBATb, pAecATb
wnn opuHHaauatb? B pesynbrate
yuYéHble MpuWnAn K obuiemy MHe-
Huio, uTo MnyToH, dpupa, Xaymea,
a TakXe ewé aBa Tena Hawen cu-

CTeMbl — 3TO KapJ/inkoBble njlaHeTbl.
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PA3MEP
MMEET 3HAYMEHMUE

Pasym coBpemeHHOro uesnoBeka
MOXEeT C TPYAOM NOCTUYb FUFaHT-
CKue paccTosHUA n pasmepbl Bce-
NeHHoN. [lake Hawa 3emna Ka-
KeTcA HaMm HeobbATHOW. OpgHako
B MacwTabax ConHeuYHOl cucTembl
BCe nnaHeTbl u camo ConHue, pac-
KaNéHHbIA MNasmMeHHbIN Lwwap, co-
CTaBNAKWMA B AMaMeTpe OKOJIO
1,4 MIIH KM, NPeAcTaBnAiT cobom
NINWb KPOLUeYHble MATHBILWKMU.
Ecnn mbl npeactaBum, uyto Con-
HeYyHaa  cucTema  YMeHblueHa
B 13 mnppg pas, To Npy Takom mac-
wrabe ConHue yMmeHbluaeTca Ao
pa3mepoB anenbcuHa. A 3emns
CTaHOBUTCA 6GynaBOYHOW FOJNOB-
KOW, PacrofioXeHHOW OT Hero Ha
pacctoAHun okono 11,5 m, B TO
BpemMA Kak JlyHa, pa3Mepom MeHb-
e MecuYnHKN, BpallaeTca BOKPYr
CBOEN pOoAUTeNIbCKOW MIaHeTbl Ha
paccTtoAaHun Bcero 28 mm. [lanee,
npu6nnsnTenbHo B 60 M OT Halle-
ro VMNpPoOBM3NPOBaHHOIO «anesib-
CMHa» HAaXOAMWTCA rMraHTCKasa nna-
HeTa lOnuTep, KoTopad B Takom
macwTabe He 60sblue rOpPOLUMHbI.
Camble KpynHble cnyTHUKM lOnuTe-
pa mornm 6bl C NErKOCTbI0 NPONTA
yepes UrosibHoe YWKO — U Te, 4YTO
nomesibye, OKa3biBAlTCA TaKUMu
KPOXOTHbIMW, YTO MOYTN He3a-
METHbl HEBOOPYXEHHbIM [/1a30M.
Haneko 3a lOnutepom Bpaliaetca
KONbLO efiBa 3aMeTHbIX YacTuyekK
nouin, otcrosAwee or «ConHua»
NpYMEepHO Ha NonKWIomeTpa. 3To
noAc Kownepa, KOTOpbIi MpoCTU-
paetca fo pacctoAHuAa B 50 pas
panbwe ot ConHua, yem opbuTa
3emnu. lo6paTtbcA AO Hero c aB-
TOMOGUNBHOWN CKOPOCTbI0 96 KM/Y
6e3 OCTAaHOBKM MOKHO NUlb 3a
9000 ner...
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PA3MEPbI COJTHEYHOWN CUCTEMbI

ConHue - 3TO MblNAWMIA WAap, 3aknvawwmuin B cebe 99% Bcero
BewectBa B ConHeuyHol cucteme. Ho B MacwTtabax BcCeil cucTembl
ConHue ABNAETCA MOYTU TAaKUM K€ He3HauuTeslbHbIM, KaK W MiaHe-
Tbl. PacctoaHne ot ConHua Ao nnaHetbl HenTyH B camon ypanéHHom
TOuKke eé€ opb6uTbl cocTaBnAeT oKono 4,5 mnpa KM. Ecnm mbicneHHo
YMEeHbLWUTb 3Ty Op6UTy A0 pa3mepoB TEHHUCHOro KopTa, To ConHue
Bbirnageno 6bl HA HEM Mano3amMeTHOW Toukoil. Ho pgaxe 3a npepe-
namu op6utbl HentyHa ConHeyHaa cuctema NPoAoNXKaeTcA — NOsACOM
Koiinepa n o6nakom OopTa, pacTAHYBLINMCA Ha TPeTb PacCTOAHUA A0
6nmKanwen 3sesnbl.

WHTEPECHbIE ®AKTbI

Pasmep no cpaBHeHMIO

O6vekr Avamerp C NpeAbIAYLMM 06 bEKTOM
Yactuua ¢ Konbua lOnutepa 0,001 mm —
Yactuua c Konbua CatypHa 10 cm B 100 000 pa3 6osbLie
TunnyHbIN acTepounpg 100 m B 10 pa3 6onblue
A EUIEEALIUL U EE A 2L 2500 km B 25 000 pasa 6onblue
Kpatep (Ha Mapce)
Hanb6onbluas n3BecTHas nyHa 5250 km 50,1 SEEEGErLE
(FfaHnmep)
3emna 12760 km B 2,4 pa3a 6onbLue
Hambonbwan n3sectuas 143 000 km B 11,2 pasa 60nblue
nnaHeta (lOnuTtep)
Pasmax konen CatypHa 337 962 km B 2,4 pa3a 6onblue
ConHue 1,4 MITH KM B 4 pa3a 6onbLue
Op6uTa BHYTPeHHel nnaHeTbl 58 MAH KM 5 A s B e
(Mepkypwuii)
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HenTtyH

Kozoa Connue u e2o nnanemvl usobpasieHnl
éMecime 8 CONOCMABUMOM macuimade,
camulil maneHvkuti Mepkypuil Kaxcemcs
coscem Kpoweunvim. IIpu smom na maxoti
NAOULA0U YMeUaemcst Uiy Kycodex
02POMHO20 CONHEHHO20 OUCKA OUAMEINPOM
8 1,4 mam Km.

PA3HOOBPA3UE NYH

Ha cnumxke, nonyuennom ¢ annapama «Bosioscep-2»

8 1979 2., cnymuux Vo npoxodum Had FOxcHvim nomyuiapuem
IOnumepa. Pasmepor cnymuukos nnavem 6 ConHeuHoil
cucmeme pasnuunvl. Camvle ManeHvKue yHbL He NPesbIUAom
8 nonepeuHuke HeckonvKux kunomempos. Ho dsa camvix
kpynHoix cnymuuka — Ianumed y FOnumepa u Tuman

y Camypna - 6onvuse nnavemot Mepiypuii.

BNEAHO-TOJNIYBAA TOYKA

Koz0a kocmuyeckaa cmaHyus «Boaodxep-1»
nepecekna opbumy HenmyHa, oHa pazeepHy-
nace Ha3ao, kK CosHeyHoU cucmeme 019 Mo2o,
4mo6bl cOeslame NOCeOHUU CHUMOK Hawel
nnaHemel. lonly6asa mo4ka e yeHmpe Kaopad, 3a-
slumas ny4yom ceema (Ha camom oese 61uka om
annapamypel «Boadxepa»), - 3mo Hawa 3ems,
Co 8ceMu Hamu. 3mom o6pas 800XHO8UJ1 dCmpo-
Homa u nonynapuzamopa Hayku Kapna Cazana
Hanucams 3HameHumyio kHu2y «fony6aa mo4ka.
Kocmuueckoe 6yodywee yenoseyecmea» (Pale
Blue Dot. A Vision of the Human Future in Space).

OKPAUHA

ConHeyHoe CeMeNCcTBO MNpPOCTU-
paeTcA HamMHOro panblie, 4em
Ja)ke Kapnukosbil [nyToH, cuu-
TaBLWNINCA [OJITOE€ BpemMsA rpaHu-
Leil «nnaHeTHOM 30Hbl». OKpy»Kas
ConHUe Ha pacCTOAHUM OKOJOo
15 TPNH KM — nonyTopa CBETOBbIX
NIeT N Of4HOWN TPeTuM pacCcToAHUA
JO 6Gnwkanwein 3Be3fbl, pacno-
NIOXKEeHO TaK Ha3blBaemoe o6nako
OopTta (ero BHeWHAA YacTb — Npu-
6nusutenbHaa rpaHuua ConHeu-
Hou cuctembl). Ha3BaHHOe B yecTb
rosulaHgckoro actpodusuka fAHa
XeHpgpuka OopTta, 3Ta HebecHas
CTPYKTYypa - O6WuMpHbIA chepu-
YecKuil pon nepsHbIX 06/10MKOB,
ocTaBWUXCA nocie ¢opmMmnpoBa-
HuA ConHeuyHoW cuctembl Gonee
4,5 mnpp net Hasag. O6beKTbl 06-
naka OopTa HacTONbKO Aaneku oT
ConHua, 4YTO BAUAHME €ro rpaBu-
Tauuu 3pecb HeBenuKko. Bpemsa ot
BPEMEHUN 3T 0O6beKTbl CXOAAT CO
CBOMX XPYNKMX Op6UT 1 oTnpaBs-
NAITCA BO BHYTPEHHIOI CUCTEMY,
roe MegsieHHO MCnapAloTcs, paso-
rpeBaembie ConHueMm, U nNoABNA-
I0TCA Ha HaweMm Hebe Kak KOMeTbl.
Ha HeoObATHbIX nmpocTtopax Con-
HEYHOW CUCTEeMbl eCTb Tena Bce-
BO3MOXHbIX pa3MepoB — OT He-
6o/blINX Kpynuy A0 MJaHeT.
Cpean menbyanlinx BpallaloLnX-
CA Ten ecTb NbUIMHKK, o6pasyio-
wre Konbua lOnutepa, npu 3TOM
KaXk[as TakafA yacTuua coctaBnAeT
B nonepeyHuke okono 0,001 mm.
OTO HeBEpPOATHO Masio Mo cpaBHe-
Huo ¢ obnakom OopTa, KOTOPOE,
BblpaXasACb Hay4YHbIM A3bIKOM,
Ha 22 nopsapKa KpynHee. Boob6uie,
«MOPAAOK BENINYUHbI» MPOCTO 03-
HauyaeT «B 10 pa3 Gonbue», T.e.
22 nopAagka - 31o 10%2, eguHuua
B COMPOBOXAEHUN 22 Hynen, unuv
owenomnawwme 10 Mmunnnappos
TPWJINOHOB.
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BOKPYI CONHLIA OPBUTbHI NNAHET

MNocne cBoen cmeptm B 1543 r.

nonbckmin actpoHom Hukonan Ko- He Tak-To npocTo oKa3anocb 06bACHUTL ABMXKEHME MiaHeT B Hebe. He-
NEpPHUK OCTaBUA BecbMa 3Hauu- KOTOpble cneayloT No NpocTbiM, NIErKO MpeackasyembiM TPaeKTopuAM,
Moe Hacneame. B KHure «O Bpalue- Apyrue nepemeLjaloTca ropasfo C/ioXHee, U Kaxetcs, OyATo oHuM efBa
HUN HebecHbIX Ten» OH 06GbABMI, NN He Hayraj W3MEHAIOT HanpaBfieHune CBOero ABWXeHuA. 3a gonrue
YTO He 3emMnsA HaxoAWTCA B LieH- CTONeTNA MHOrMe nyyline ymbl YesloBeyecTBa NomnbiTannucb HanTn aTomy
Tpe BceneHHom, Kak [0 CUX nop o6bAcHeHne. Ho go XVI-XVII BB., Korga npoasunucb reHun Hukonas
cunTann  GOMBIUMHCTBO  YYEHBIX KonepHuka n UoraHHa Kennepa, Bce naen He BbIrnAafeny CTPOMHbIMU.
u LiepkoBb. Het, 3emns, okasbiBa- KonepHuk noHsan, uto 3emna spauwaetca Bokpyr ConHua. A Kennep - uto
eTcA, N cama BpalaeTc BOKpYr OHa BpaLaeTcA Mo TeM e 3aKOHaM, UTO N OCTajlbHble MaHeTbl.

ConHua - TOYHO TaK Xe, KaK n Bce
ocTanbHble nnaHetbl. Ho Konep-
HUK nonarasn, YTo OHM ABWKYTCA
Nno npaBWIbHbIM OKPYXHOCTAM,
LleHTPbl KOTOPbIX CaMN ABUWKYTCA
No OKPYXHOCTAM, N TakK panee.
W paxke Tak ero Teopusa He ONUCbI-
BaJla MOJSIHOCTbIO TO, YTO peasnbHO
Habnoganocb B HOYHOM Hebe. Ce-
pbé3Hon npobnemon 6b1 Mapc,
NnosioXKeHne  KOTOpOro  HUKakK
He yAaBanocb MpeAckaaTb TOYHO.
Y10 e He Tak ¢ Mapcom?

OTBET Ha 3TOT BONPOC MOAYyUUNI He-
meuLKkuin actpoHom MoraHH Kennep.
B o6wux yeptax Kennep 6bin co-
rnaceH c teopuenn KonepHuka, HO
ycMaTpuBan NoTpebHocTb B Kop-
pekTnpoBke. OH oTnpaBwicA pa-
60TaTb K [aTCKOMy acTPOHOMY
Tuxo Bpare. 3a HecKonbKo pecs-
TuneTun bpare n ero NOMOLWHMKN
nosyuynnum OrpoMHOe KOJINYeCTBO
BeCbMa TOYHbIX W3MepeHWui Mno-
noxeHna Mapca Ha Hebe. B3sB 3a
OCHOBY 3TU AaHHble — NOJlyYeHHble
6e3 Teneckonos, - Kennep Bckope
noHan, yto Mapc He moxeT Bpa-
wartbcA BoKpyr ConHua no npa- OPBUTDbI MJIAHET
BUIbHOMY Kpyry. MeTtogom npo6

o Camas Mepuop
) EIITREELT G0 [T, 7 G Mnaneta TE{IIII:;K :“gullla'l"‘bl VB EDES LD Or;?(gra:c:l;aﬂ obpallieHuA
nepemeLleHe MOXHO OGBACHUTbL (MnH'l)(M) TOUKa Op6UTHI (KmeceK) BOKpYr
TONbKO B TOM cilyyae, ecin opbu- (M7TH Km) ConHua
Ta NnaHeTbl npepcTasnseT cobon Mepkypuii 45,9 69,7 47,96 87,97 cytoK
3NINNC, Pa3HOBUAHOCTb YAINHEH- BeHepa 107,3 109,0 35,04 224,70 cyToK
Horo Kpyra. Bce Toukm Ha Kpyre 3emna 146,9 151,9 29,77 365,26 cyTOK
HaXOAATCA HAa ORHOM M TOM Xe Mapc 207,6 2494 24,14 686,98 cyTok
VPARDIET @ LRy, & 3 sl OnuTep 740,9 815,8 13,05 11,86 roga
G5 (2] GO EERy (D) G, CatypH 1347,0 1506,3 9,66 29,46 roga
M B noboii Touke anaunca cymma
PaCcCTORHMIA 0 KAXAOTO N3 HOKY- YpaH 27343 3004,6 6,81 84,07 roga
COB OCTAETCH HENZMEHHOIA. Henty 4456,3 4536,7 5,42 164,82 ropa
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BHELUHWE NNAHETbI

Yemoipe nnavemvt 3a npedenamu
nosca acmepoudos — amo FOnumep,
Camypn, Ypan, Henmym.

./’/
/ a
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Mosg: \)
creb

lOnutep

BHYTPEHHUWE MJIAHETbI
Yemuipe eHympenHue nnanemot — Mepkypuil,
Benepa, 3emnsa u Mapc - pacnonoscervl
menoy ConHuem U noscom acmepouoos.

Y Benepuvi camasi «xpyenas» opouma cpeou
6cex nnarem, a y Mepkypus — camas
soimAnymas. Y Mepkypus make camas
CUTILHO HAKTIOHEHHAS U3 6CeX 8HYMPEHHUX
nnanem opbuma, 7 epadycos K naockocmu
opbumut 3emnu (aKaUNMUKE).

MOrAHH KENJMEP

B 1600 2. Mo2aHH Kennep cman noMowHUKOM
damckozo acmpoHoma Tuxo bpaze u 3akoH4un
mab6auyel 08ukeHuli niaHem, Komopbsie mom
Ha4an cocmasname paHowe. 5mu 0dHHble

u cobcmeeHHbIl 2eHuli Kennepa npusenu K om-
Kpblmuio e20 co6CmeeHHbIX 3dKOHO08 08UXKeHUs
niaHem, Ymo Nocmasusio e2o 8 ps0 gesudaliwux
y4€Hbix 3noxu. Takxe oH onybiukoseas onuca-
Hue ceepxHo8oli 38e30bl — HbiHe U38eCmHOU Kak
ceepxHoeas Kennepa, - komopyio o6Hapyxusn

8 1604 2. 8 co3se30uu 3meeHocuya. [lo3oHee oH
CKOHCMPpyupoasas 00UH U3 Nepebix 8 Mupe meJse-
cKkonos, a e 1611 2. uzdas KHU2y ho onmuke.

Sma KkapmuHa nokasvieaem, KaK Mo2J10
8bl2s190emb He60 3emau munuapobl
nlem Hazao. bonewasa KpacHasa naaxe-
ma - amo KOnumep, pacnonazaswutics
moz0a 6s1uxe k 3emne. Ezo0 epasumayus
8/1UA/1d U Ha opb6umy Haweli n1aHemol,
U Ha eé€ 2e0J102Ul0: MOWHbIe NPUIUBHbIE
cusnbl om KOnumepa 611U 8 cocmosaHuU
6yK8asibHO pasIOMums Kopy 3emu.

3AKOHDbI KEIMJIEPA

Ecnn opHa nnaHeta Bpaljaertcs
no 3/MMCY, TO MOYeMy TaK He
MOryT u” ocrtanbHble? Ha Takom
npeamnonoXXeHnn, noaKpenséx-
HOM  TwWaTenbHbIMA  Habnope-
Huavu, Kennep npepnoxun Ttpu
3aKOHa MJIaHETapHOro  ABUKe-
HuA. Bo-nepBbix, op6uUTbl NnaHet
npeacTaBAAlOT Ccob6oil  3nAUNChbl,
B OAHOM M3 (HOKYCOB KOTOPbIX
Haxoautca ConHue. Bo-BTOpbIX,
nnHuA, npoBepéHHada ot ConHua
[0 [ABWXKYLIENCA MJaHeTbl, wWin
paguyc-BeKTop MJlaHeTbl, B paB-
Hble MPOMEXYTKN BpeMeHu onu-
CblBaeT paBHOBeNVKME MJiowWwaau.
B-TpeTbnx, KBagpaT BpeMeHU, Ko-
TOopoe TpebyeTcA KaxkAoW nnaHete,
4yTo6bl COBEPLWNTb MOMHbIA 060-
pot Bokpyr ConHua, nponopuuo-
HaneH Kyby ero cpefjHero paccros-
HuA ot ConHua. CornacHo BTopomy
3aKOHy, MNnaHeTa nepemellaeTcA
6bIcTpee BCero, Korga pacnonoe-
Ha 6amke Bcero K ConHuy, n mepn-
JIeHHee BCero, Korga HaxoauTcA
OT Hero B Camoll AasibHel TOouKe.
Kennep o6GHapy»wi, 4To rnaBHas
ynpaBndwowaa cuna [encrByer
Ha MMaHeTbl Hallel CUCTEMbI CO
ctopoHbl ConHua. @usnuyeckoe
ob6ocHOBaHVE pAnA 3Tol Teopuu
OB/KEHUA TMaHeT Y)e nocne
cveptn Kennepa panu  ppyrue
YyYéHble — aHrnmuyaHe Pobept lyk
n MWcaak HbloToH. O6bsACHeHMe
31O cunbl (rpaBuTauuu) 6bUIO
JaHo AnbbepTomM DIHWTENHOM
B Hauane XX B. 3akoHbl Kennepa
O CvX Mop noaxoAAaT Aansa obbAc-
HeHNA ABUKEHUN 06bEeKTOB B KOC-
MUYecKom npocTtpaHcTBe. Ho Ham
M3BECTHbI 1 NOMpPaBKM K HUM, BO3-
HUKalowue B obLlieli Teopun OTHO-
CUTEeNbHOCTU DKUHWTeNHa. U pgna
KOPPEKTHOI paboTbl HaBUraLiOH-
Hon cuctembl GPS, Hanpumep, 3Tn
NonpaBKuN CyLECTBEHHbI.
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roPAYUN CTAPT

Okono 4,6 munnuapaos NeT Hasaj,
3emns v Bce pApyrve niaHeTbl
npeactaBnann cobon He 6onee
yem cmecb rasa u nbuin. CbipbéE,
M3 KOTOPOrOo BO3HUKAM MlaHe-
Tbl, NPUHANO GOPMY rMraHTCKOro
OUCKa, W3BECTHOrO0 acTpOHOMam
KaK COJIHeYHasA TyMaHHOCTb. B pe-
3ynbTaTe rpaBUTALMIOHHOIO KOJI-
nanca npowusowno He6onbwoe
(cnoHTaHHOE) ynNOTHEHME Belle-
CTBa rasonbuieBoro o6saka — Bo3-
HUKJ0 NPOTOCOJIHLE.

B ueHTpe conHeYHOW TyMmaH-
HOCTU, 6AMKe K NPOTOCONHLY,
TemnepaTtypbl MOFIM MNpeBbIWATh
1650°C. Co BpemeHeM MaTepuan
AVCKa CTan ABUratbCa no cnupa-
NN K MPOTOCOJNIHLY, B pe3yfbTa-
Te yero AUCK cTaHoBwWiIcA 6onee
paspeXxeHHbIM, U ero Tenay 6bu10
nerye yxoAuUTb B KOCMMUYECKOe
NPOCTPaHCTBO. [WCK Hauyan ox-
naxkpgatbcs, a ero marepuan -
Crylwatbca, Tak 4TO oOTAesbHble
aToMbl CrpynnupoBanucb B KPoO-
WeYyHble 3épHAa pPa3mMepoM MeHb-
e oAHOW ABAAUATUMUMIIMIOHHOWN
CaHTUMeTpa B NMonepeyHuKe.
Takoe ynnoTHeHuWe cTano nepBbiM
lwarom B npouecce obpasoBaHus
nnaHetr. Bganu ot npotoconHua
6onee xonogHaA cpepa o6ycno-
BUa o6pa3oBaHMe KPUCTaINKOB
NbAa U3 BoAbl, aMMMaKa N MeTaHa.
Ho 6nmxe K NpoTOCONHLY KOHAEH-
CMpPOBaTbCA MOMU NWLWb KaMeH-
Hble U MeTajInYeckue Yyactuubl.
Mo Mepe TOro Kak cpopmmpo-
BaBLUMECA YacTulbl Bpallanucb
BOKPYr MpPOTOCOJIHUA B OAHOM
HanpaBieHUn, HeKoTopble U3
HUX Hayanu «MNpUKIenBaTbCA»
K cocegAM. ACTPOHOMbBI He MOryT
[OCTOBEPHO O6GBACHUTb, YTO Bbl-
3BaJi0 TakKoe «CKJleMBaHWe», HO,
BO3MOXHO, MPUYUHON MOCNYXKU-
NN 3neKTpocTaTuyeckne Cunbl.
N3-3a 3TOro otaenbHble 3&pHa,
CNMBAACb CO CMEXHbIMU YacTu-
LamMmu, CTaHOBUAUCb BCE 6onblue
n 6onblue.
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POXAEHUVE BHYTPEHHUX NNAHET

MnaHetbl o6bpasoBanucb 4,6 MNpA NeT Hasaj U3 AUcKoobpasHoro o6-
naka rasa v nbuUin, OCTaBLUErocA OT COJIHEYHON TymaHHocTu. Matepunan
B AMCKe CTan oXJlaXkAaTbCA M YMIOTHATbCA, CHayana chopmmnpoBanncb
Tena pasmMepom C rpaHyny, KOTopble 3aTemM BbIPOC/N B N3BECTHble HaM
nnaHetbl. TONIbKO KaMeHb U MeTajlfibl MO BbiAepXKaTb OrPOMHble TeM-
nepatypbl B HenocpeacTBeHHoW 6nm3octn ot CosHUA, U B CTPYKType
BHYTPEHHUX nnaHeT - Mepkypus, BeHepbl, 3emnun u Mapca - go cux
nop ecTb COOTBeTCTBywLWME nopogbl. MNo-Bugnmomy, AnA HauvanbHOro
dopmupoBaHns 3TMx HebecCHbIX Ten NoHagobunocb okono 100 MnH ner,
a notom ewé 700 MiH, - YTO6bI CTaTb TEMU NJlaHeTaMu, KOTopble Npo-
JOJIKaIOT BbI3blBaTb Y HaC BOCXULLEHMe.

CNEAbI TBOPEHUA

Hekomopebie Memeopumel, u3geCmHble KaK XOoHOpUmel, cooepxxam Ha6op pas-
JIUYHbIX MUHepasios. YYéHble nosdazarom, Ymo omoesibHble Yacmuybl COXPAHU-
JIUCb NOYMU Heu3MeHHbIMU C MOMeHmMd 803HUKHo8eHUA ColHeYHOoU cucmemel.
OHu npedcmasnsitom cob6oli mesa pasmepom c 2ajibKy, U3 KOmopbix 8nocsieo-
cmeuu cpopmuposanuce 6osee KpynHole 06vekmel. [lo-eudumomy, codepxa-
wjuecs 8 HUX XuMu4yecKue 3/1eMeHMbl HAX00Mcs 8 mex e CAMbIX NPONOPYUSX,
4mo u 8 cosIHeYyHoU myMaHHocmu npu poxxoeHuu CosiHeYyHoU cucmembl.

CPOKW ®OPMNPOBAHUA NJIAHET

CobbiTne MpoaonxuTenbHOCTb

IPaBUTALMOHHDIN KONarnc ra3oBoro

(MonekynsapHoro) o6naka et il

KoHpeHcauma nepBbiX «3apoblluen» 2 TbIC. neT
PocTt acteponfionofo6HbIX NaHeTe3nManein HeckonbKo TbicAY neT
lNosaBneHne npoTonnaHeT IyHHOro pasmepa 10-100 TbIC. neT
BHyTpeHHMe yeTblpe nnaHeTbl 4OCTUraT

yTP P A 10 mnH net
NOMOBUNHbI Maccbl, POCT 3aMmepanAeTca
BHyTpeHHMe nnaHeTbl 4OCTMIAlOT COBPEMEHHON

yTP A P 100 mnH net
Macchbl, yKpenseHue Kopbl
Bomb6apavpoBKa BMAON3MEHAET KOPY NiaHeT 100-800 mnH net
Pa3Butne nnaHeT A0 HacToALLEro BpeMeHU 3,8 mnpa net




ConHeyHas 3BE3abl Hawa Dusnka BceneHHas
cucrema Ha Hebe ranakTmka BceneHHom
BOMBAPANPOBKA

B CAMOM HAYAIJE HAYMMHAETCA

I'Ipo‘roconHue = UCTOYHUK CUJTTbHOroO
COJIHe4yHoro BeTpa, KOTOprI/I
nomMoraeT pacuncTnTb BHYTPEHHIO
YacTb CUCTeMbl OT 06JIOMKOB.

Buo Conneunoil cucmemoi

B TeueHme okono 2000 nert BHYy-
TPeHHMe 06nacTn CONHEYHOWN TY-
MaHHOCTV KuWenn 6ecumcneHHbl-
MU 4YacTULAMN PasmMepoM C rajib-
Ky. EWwé yepes HecKonbKo TbicAY
NieT 3Ta rajibKa Bblpoc/ia 10 pasme-
pOB acTeponaos, camble KpyrnHble
M3 KOTOPbIX AOCTUraiN HECKOJb-
KX KWIOMETPOB B MOMEpeYHNKe.
M3BecTHble KaK niaHeTesumanu,
3T ¢parmeHTbl K TOMYy BpeMeHU

npuGTUSUMensHO 4,6 MApd TaK yBeNUYWINCb, YTO POC/IU He
umanu, slem Has3ad, ko20a u3 TONIbKO 3a CYET C/lyvalHbIX CTOM-
el HyTbCA CONHEUHOLL MYMAHHOCIU KHOBEHUIA C JPYrMMU, HO 1 MOTO-
i amu. Hauunaiom Gopmuposamocs My, 4To paKTMUYeCKU MOFAN NPUTA-
‘e N e * omoenvHvle NaaHemol. o
Ha oarmon smane rmBaThb K cebe cocefieii c nomoLybio
He6ecu9e . .u3 OM B803HUKAIOWUE NAAHEMbL cob6CcTBEHHOMN rpaBmntauyun. oT10T
|€ pasop sueecn HAMH020 MeHbUle MmeX, npoLecc U3BecTeH KaK akKpeuus.
33 C'-I T‘iK
u3 coqmgfghp TyMahHocTH. f:ggg:‘eﬂ';“}x C”gif;:;”b‘ C 3Toro mMomeHTa npouecc obpa-
’ 30BaHUA MIaHeT Moweén ¢ Apyrou
HeOeCcHbIX mesl CMAaHo8AMCsS
nomom cyujecmeenHo CKOpOCTbIO.
KpynHee u OOMUHUPYIOM HAO Mo ncreyeHnn okono 10 MaH nert
0CMAnbHbIMU. camble BHYTpeHHUe obnactu
OUCKa copepXanu 4yeTbipe rnaB-
KPATEPbI Hble MpOoTOMiaHeTbl, KOTOPbIM
Ha makux 6e36030yuinbix Hebechvix menax, kax Mepxypuii BMOCAeACTBUN NPEACTOANO CTaTb
u ]Yy:-ta, CUJIbHO KpamepuposaHHble HOBEPXHOCW[M, MepKyleeM, BeHepOﬁ, 3eM"é|‘/’|

HA KOMOPbix 00 CUX NOP 6UOHLL CIe0bl IMANA MSAHENOT

bombapouposku ConHeuHoll cucmemb. n Mapcom. Ho Ha Tekywun mo-

MEHT 3T o06beKTbl BobGpanu
B ceba 66nbwylo yacTb [OCTYyN-
HbiIX O0GNOMKOB, B pe3ysnbTaTe
yero TemMmnbl UX POCTa 3amepsu-

Z\CTEPOMD‘H JNCb. I'Iouano6vmou>, BuanMoO,
cmepoudvl — HebonbULLe KAMEHUCINble U MemaniuvecKue .

mena, enaéHLIM 00pA30M COCPEOONIOUEHHDIE 8 NPOCIPAHCIEe ewé 100 mAH neT, 4To6bl 3T Npo-
mexndy Mapcom u FOnumepom. ITo-sudumomy, amo TOnJ1aHeTbl yABOWJIN CBOUN MacCbl
naaHeme3sumManu, Komopole OKA3anauch He 6 COCMOSHUU 10 COBPEMEHHbIX 3HauYeHU.
cpopmuposams 6onvuLy0 naaremy. A Bnepepau xpaanu GypHble Bpe-

MeHa. B TeueHue npubnusunrtenb-
Ho 800 MnH neTt - mepuopa, U3-
BECTHOrO acTPOHOMaM KaK 3Tan

JNNYHHOE CTONIKHOBEHMUE nospgHen Taxénon 6Gombapaun-
YuéHble caumarom, ymo JlyHa 803HUKAA POBKMN — HefaBHO cHoOpMMpPOBaH-
8CKOpe nocJie moeo, Kak Ha4yasna omsepae- Hbleé mnJjlaHeTbl MO Mepe CBOoero

samo 3emsniAa. AcmpoHombl nodo3pesarom, Ymo
¢ 3emnéu cmonkHynace 6onbwas npomona-
Hema, pasmepom ¢ Mapc u, 803M0xHoO, mpoe

BpaweHna Bokpyr CosiHua npo-
JomKanu «noAbupatb» Ha CBOEM

e20 maxernee. B pesynemame yoapa npomo- nytn 6Gonee Menkune 065I0MKU.
nnaHema npeepamusdce 8 nap - Kak U 3Ha- TonbKo nocne TOoro, Kak OKOJo
4yumesnbHAA 4acme 3eMHOU Kopbl. 0610MKU 3,8 Mnpga NeT Hasag 3TOT Npouecc

CMOoJIKHOBeHUS 3aHAIU op6umy 8oKpya 3emiu,

20e ux 4acme enocsied0cmeuu c/1unJdcs 8 npu- SARDHMICIRELVIDCHEMERITIALIEy
8bIYHY0 Ham JIyHy. Tbl CTAJZIN TaKUMU, KaKUMWN Mbl UX

3Haem Tenepb.
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«BOJIbWINE AETKU» POXAEHWE TA30BbIX TMITAHTOB

Bpanu ot ConHua pacnosnioeHbl

MacCMBHble NaHeTbl, cocTosAwme Bce nnaHeTbl $popMMPYIOTCA 3a CYET aKKpeLun — CAMNaHWA BellecTBa
B OCHOBHOM M3 BOROPOAA 1 renus. B OFPOMHOM Bpallaiolemca Ancke ns nbinm u rasa. Ho B ConHeuHoi
3TM NNaHeTbl HAaCTONBKO BENVKM, cMcTeMe ecTb MaHeTbl ABYX PasnuMyHbiX BUAOB. YeTbipe BHYTPeHHMe
YTo copepXat okomo 99% COBO- MnnaHeTbl, PacrnosoXeHHble 6amke K ConHuy, ManeHbKne N KaMeHUcTble.
KyMHOW Macchl BCeX W3BECTHbIX A panblue, Tam, rAe LAPCTBYET X0ONOA, NNaHeTbl OPMMPOBANMNCH 3a CHET
Ham Ten CONHEUHOW CUCTEeMbI CMNaHNA CHeXWHOK. CO BpeMeHeM OHU CAenanncb AOCTaTo4HO Gonb-
(3a ucknioueHnem Connua). To, uto WwyMK, YTo6bI NpUBNEYbL K cebe BOAOPOA 1 renuii. Ho yeTbipe niaHeTbi-
OHM CTann TakUMU 6GonbluMMu ruranta - lOnutep, CatypH, YpaH u HenTyH - BCE e UMelOT pasnuuus,
M TaK CUIbHO OT/IMYAIOTCA OT BHY- KOTOpble Henerko oGbACHNTD.

TPEHHMX MJaHeT, ABNAEeTCA npA-
MbIM CnefcTBMeM 0co6eHHocTeln
npouecca 3apoXAEHUA Hawen
NniaHeTHOWN CUCTEMbI.

MpubnusutenbHo 4,6-5 mnppg ner
Ha3aj Bpaujawleeca obnako, co-
cTosillee rnaBHbIM 06pa3om 13 BO-
nopopa v renus, BMecTe ¢ Bogom,
NbAOM M YacTULaMU YrnepopHOu
NbUIN, HAYaNo CKUMATbCA NoJ BO3-
AencTBrieM cO6CTBEHHOWN rpaBuTa-
uun. Mo mepe cBoero cxatua 3To
06/1aK0 CTaNo BpalaTbcs ewé 6bi-
ctpee. OHO NpeBpaTUNOCh B AUCK,
B LIeHTpe KoToporo c$hopmupoBa-
nocb ConHue. Ha paHHom 3Tane
ConHue He 6bl10 HacTosALIEl 3BE3-
[O: OHO eLé He CTalo [AoCTaTou-
HO MacCMBHbIM, YTOGbI B ero agpe

Hauanncb TepMosAepHble peak- AHOMANUNU

L. OHO NuLb TYCKIO CBETUIOCH, YpaH u HenmyH HamHo20 6051bwe, Yem npednosadzanoce 8 meopuu. Ha ux dané-
Kak no6oe Teno, CKumaroleecs Kux op6umax 661710 CIUWKOM MAJI0 Mamepuasnd, YmoG6el OHU MO2/IU 8bIpACMU
MoA AelicTBMEM COBCTBEHHOrO TH- 00 HblHeWHUX pazmepos. Co2n1acHo HedagHuUM ucciedog8aHuam, YpaH u Henmyn

roTeHmA. BHYTPM AncKa Mp cTon- opmuposanuce HamHozo 6auxe k ConHuy, 86au3u FOnumepa. Tam oHu Mo2/1u
pacmu do mex nop, noka MouwjHoe npumsxeHue lOnumepa He om6pocuso ux

KHOBEHUN YacTul rasa n nbin no- Ha HbIHewHue, 6osiee omdanéHHeie op6uMbl.

cTeneHHo chopMupoBanucb 6onee

KpynHble Tesa: NeCYMHKU, KaMHU,

RG] B2 ) A ] (SO A APYIVE 3BE3[bl C MJIAHETAMMU - TA30BbIMUW TMTAHTAMM
npc.).TonnaHeTbl. Xora Contilie Gbino MecTonono»keHue Macca nnaHeTbl
elé OTHOCUTENIbHO XONIOAHbIM, BO HasBaHue 3Be3bl (co3e3aue) (I0nuTep = 1)
BHYTPEHHUX 06nacTaAx cucTembl 1M n o
yXe 6blIo CNWKOM ropAaYo Ans eraca eraca g
obpasoBaHus nbga. Ha paHHOM UncnnoH AHgpomepbi AHppomefpbl 0,7
3Tane TONbKO KaMHW W MeTabl 55 Paka Paka 0,8
MO CAYXUTb HafEXHbIM MaTe- Po CeBepHoI KOpoHbI CeBepHoli KopoHbl 1,1
puanom ana o6pasoBaHMA MIaHeT. 16 Ne6epa b Je6epnsa 1,6
Korpa 3T matepuanbl 6binu uns- MoTa Yacos Yacos 22
PacxofoBaHbl, POCT  BHYTPEHHUX 47 bonbwon MepseanLbi bonblwon Megseaunubl 2,3
NpoOTOMJIaHeT NpeKpaTuiCcA.

Tay Bononaca Bononaca 3,6

14 lepKkyneca lepkyneca 4,7

70 [eBbl LeBbl 7,4
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cuctema
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FA30BbIE TMTAHTbI

Ha maxom yoanenuu om ConHuya 60kpye
JIe0AHDIX A0ep HAUHAIM POPMUPOBAMNbC
npomonnanemol. Bckope oHu cmanosamcs
HACMONLKO OONIbUUMU, YN0 34 CHEM
COOCMBEHHOI 2PABUMAUUL NPUMAUEAION
K cebe néeKue, cmpemumernvhvle amombl
8000p00a U 2e/US.

Hawa
ranaktuka

B yenmpe npomonnarnemmozo
oucka popmupyemcs Contue.
IIpomossesda HamHo20
KpynHee co8pemeHH020
Connya u ucnyckaem
MycK7ioe CUsHUe 34 C4eém
mensiomol, 6vl0ensIeMOtl npu
2PABUMAUUOHHOM CHAMULL.

BHYTPEHHME MJIAHETbI 3EMHOW TPYMMbI

ITobnusocmu om npomocontua 06pasosarie 160a HeBOIMONCHO.

Ho xamenucmovie u memannuueckue gpazmeHmol HAUUHAIOM CIUNAMBCS
MexH0y co60il, popMUpys BHympeHHUe NAaHembl 3eMHO020 MUna.

BOOOPO]

80 BcenetHolti.

IONUTEP

U3 KaAMHA U 71v0d.

Ob6naxo 800opoda 6 mymannocmu Jlebedss daém Ham
Hekomopoe npedcmassiexie 0 Mom, KaxK Moena 6vlenigdenb
Conreunas cucmema Ha panHem smane c60e20 PA3BUMUSL.
Bo0dopoo - 6esycnosHo, camvlii pacnpocmpanéntblii mamepuan

Bornee uem 6060e mssicenee 6cex NPoUux niaaxem, emectne
e3amolx, u 6 1300 pas maccusree 3emnu, IOnumep
npedcmasngem co6oti eueaHmcKkuil wap u3 6000pooa u eenus,
06pasosasuuiicss 60kpyz HebOIbUI020 MBEPO02O S0PA

Bo3moxxHbIl eBneyamasouwul
8U0 Ko/lbyesol cucmembl
naaHemeol-2u2aHMa, Kak ecau
66l OHa HabatoO0anace ¢ no-
8epxHocmu eé 0anéko2o
CNYMHUKA ¢ NoAApHOU
opb6umodi.

(OEVTE]
BceneHHom

BceneHHan

«POAUNbHBIN AOM»
ONA NAAHET

Banxe K KpaAm npoTonnaHeTHo-
ro AUCKa «poAwWsbHbIA AoM» AnA
nnaHetr pabortan «6e3 BbIXOAHbIX»:
3pecb GopMMpPOBaNNCL MJIAHETbI-
ruraHTbl. OTHOCUTENbHO Npoxnaja-
Haa cpepa O3Hayasa, YToO BHELWHME
nportoniaHeTbl MOMMM pacTu 3a
CYET HaKOMJIEHVNA He TONbKO Ka-
MEHMCTOTO MaTepuana, HO TaKXe
MHOrOYMCNEHHbIX NeAsaHbIX obpa-
30BaHUN — CHEXXMHOK, cobmpaemMbix
rpaBUTaLien B 60/bLUME KCHEXKUY.
OtpanéHHble MpoToMsaHeTbl CTa-
HOBUNUCb BCE Gonee MacCUBHbIMA
M HaMHOFO NMpPeB30W/M MO pa3me-
pam 3emnio. K Tomy BpemeHu, koraa
npoToniaHeTbl, KOTOPbIM NpPefcTo-
ano cratb lOnutepom 1 CatypHom,
Bblpocnn Ao 15-20 3emHbIX Macc,
VX rpaBUTaLUA CTana [OCTaTOUHON,
YTO6bI NPUTAHYTb K cebe 6onbLioe
KOJIMYECTBO OKpY»KaloLlero rasa,
cocTosAlero u3 NErkux BOAopoAa
n renus.

Mo wucreyeHun 1-10 mnH ner
«Cblpb&» B [WUCKE CTaNo 3aKaH-
ymBatbcA. [laneko 3a op6butamu
lOnutepa n CatypHa, no6nusoctn
oT YpaHa n HentyHa, couyetaHue
6osiee CKyAHOro CTPOUTENIbHOro
MaTepuana v Gonee AnNUTENbHO-
ro nepuopa obpalieHNs oO3Haua-
7o, YTO 3TU NNaHeTbl He MOryT
HakonmuTb TaKylo Xe 6onbLliyio
maccy, Kak lOnutep mnn CatypH.
B pesynbrate oHu octanucb 6e3
MOWIHbIX  BOJAOPOAHO-TeNneBbIX
aTMocdep, Kak y bonee 6AN3KUX
K ConHuy ruraHToB, N COCTOAT 13
pasHoro popa nbaoB..

MNMpumepHo B 310 e BpemA ConH-
Le y)e AOCTaTOYHO pa3orpenochb,
yTo6bl CTaTb HacToALleN 3Be3[oM.
OueHb CKOpPO ero HapacTawollas
CBETMMOCTb pa3meTasia OCTaTKu ra-
3006pa3HOro Martepuana B NpoTo-
MJIaHEeTHOM [UCKe B MeX3BE3gHoe
NPOCTPAHCTBO, 1 MaHETbI B LIESIOM
npekpatunu pactu. PesynbraTtom
BCEro 3TOro mnpolecca crajo BO3-
HUKHOBeHue CONHEeYHON cucTembl.
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