3ATAIOYHbBII KOCMOC



DCMOC — 3TO NMPOCTPAHCTBO,

‘Hawy nnaxety 3emna. B
'p’aHCTBe ABUMKYTCA 3BE3bl,

//* ’ pyrue o6beKTbl.

/ biC1€ CI0BO «KOCMOC» 0603Havano
1NaHeTbl 3eMNA, CYNTABLLUENCA HEKOrAa
85O0 Mpé». .

B 6onee WMPOKOM CMbIC/IE M B HAYYHOM NMPAKTUKE Noj,

TEPMUHOM «KOCMOC» MOHUMAIOT HE3aMNO/IHEHHbIE '

y4acTKu BceneHHom, nexalume BHe npesesos atmocdep
HebecHbIX Ten (B YaCTHOCTU, NAAHET).
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ConHue (actp. ©) — oaHa 13 3B8€34, Hawel lanakTuKn
(MneuHbin MNyTb) N egnHcTBEHHAA 3B8e3aa ConHeYyHoM
cuctembl. Bokpyr ConHua obpatiatotca Apyrne o6bekTbl
3TOM CUCTEMbI: NAAHETbI U UX CMYTHUKKU, Kap/INKOBbIE
NAaHEeTbl U UX CMYTHUKKU, acTepounabl, METEOPOUbl, KOMETbI
N KOCMWYECKasA MNbl/b.

[No cnekTpanbHoM KnaccudpmKkaumm ConHue oTHOCUTCA K
TMny G2V (*Kéntbin Kapauk). CpegHsaa nnotHocTb ConHua
coctasnnet 1,4 r/cm® (B 1,4 pasa 6onblue, Yem y BOoAbl).
dddekTnBHAA TemnepaTypa nosepxHoctn ConHua — 5780
KenbBuH[7]. Moatomy ConHLUE CBETUT NOYTU BENbIM CBETOM,
HO npsamon ceeT CoNHLA Y NOBEPXHOCTM HalLEeW NIaHEeTbI
npnobpeTaeT HEKOTOPbIN KENTbIN OTTEHOK M3-3a bonee
CMNBbHOIO pacceaHus 1 NOroLWeEHNA KOPOTKOBOJTHOBOWM
4acTu cnekTpa atmochepon 3emnu (Npu AcHom Hebe,
BMecCTe C ro/lybbiM paccesiHHbIM CBETOM OT Heba,
CO/IHEYHbI CBET BHOBb AAET 6enoe ocselleHmne).




10 HeBepoATHbIX paKToB 0 ConHue

Eciv mbl XOTMM BbIpaboTaTb SHEPrMIO CONHLLA, TO HamM NPUAETCA B3pbiBaTb 100 MuanMapaos
TOHH SUHAaMWTa KaxKayto CEKYHAY. ITO M TaK Y>Ke BbIXOAMUT 338 PaMKMU MbIC/IEMOTO.

CosiHLLe ceryac B CBOEM cpegHem Bo3pacTe. ACTPOHOMbI NMOACUYUTANN, YTO STa 3B€34a
obpasoBanacb 6onee 4,5 MUNANaPL0B ET TOMY Ha3ad. Yepes 5 MUAIMAPAOB NET OHa AO/KHA
NpPeBpaTUTCA B KPAaCHOrO r'MraHTa, a 3aTem B 6€/10ro Kap/ivKa.

Ha HecKonbKMX niaHeTax 1 yHax CyLL,ecTByeT MecTa BeYHOro ceeta. IMeHHO Tam CoMHLEe
HUKOrZa He 3aX0AUT. DTU NAaHEeTbl, KaK MOXHO A0raAaTbcA BPaLlatoTCa C onpeaenéHHbIM
YF1IOM HaK/I0Ha No oTHoLLeHWo K ConHuy. Bceraa suaetb CoHLE 3TO MPOCTO MeuyTa.

Bogopop coctaBnaet 72% macchl CONHLA, 26% renunii TaK e U HECKONbKO APYrnX BELLECTB, HO,
a BMeCTe B3ATas 3Ta ra3oBas cMecb cocTaBnset 99% Bcelt Maccbl COHEYHOM CUCTEMBbI. ITO
HeBepoATHO!

Kak y»Ke 6b1/10 cKazaHOo, CoNHLE COCTOUT M3 ra3oB. MoaTomy pasHble Yacti ConHLa BpallatoTcs
C pa3/IMYHOMN CKOPOCTbIO. PErnMoHbl 3KBaTOpPa BPALLAKOTCA MPUMEPHO KaXkapble 25 AHeN, a no
NoJitocam 0KoJ10 26. MHTEpPeCHO KaK 3TO BCE AepXKMUTCA BMECTe TO?

Co/iHLLe pacnonoXKeHOo OKo/10 25 cBETOBLIX /IET OT LLEHTPA HALIeN ranakTMKKU. Halwa ranaktuka
OrpomHa. Tak Hala CONHEYHAA CUCTEMA OMNUCbIBAET OKPYKHOCTb BOKPYT LLEHTPA FAaaKTUKM
AnwWwb 3a 240 MUAAMOHOB fiIeT. XOTA CKOPOCTb e€ nepeasuxeHuma coctasaaeT nodtn 800 Tbicay
KWIOMETPOB B 4ac.

Cama NoBepXHOCTb COJIHLLA X0/104HEee eé cnuctembl 0ko10 6000 KenbBMHOB. ATMOCPEPA MOXKET
pocturaTb Temnepatypbl 4o 10000 KenbBMHOB, a CONHEYHasA KOpoHa (BHELHWe clou
atmocdepa) 1000000 KenbBUHOB. K cTaTU KOPOHY MOKHO YBUAETb /INLLb NPU CONHEYHOM
3aTMEHUMN.

CoNHUE 3TO LEeHHbIM 3amnac sHepruun. 3Ta aHePrusa HarpeBaeT He TOIbKO 3eM0, HO U BCHO
ConHeyryto cuctemy! ExkecekyHaHo 700 MMANMOHOB TOHH BOAOPOAA NPEBPALLAETCA B re/Ui.
9T0 Ype3Bbl4aANHO MHTEpPECHO!

CosHLe cTaHOBUTCA BCE Tensiee u ceeTee. Oxunaaetcs, 4to nocsetneeT B 10 pa3! OgHako
NINWb Yepes MUAAMAPA NeT. TO TaK e MOKET 03HayaTb, YTO BOAA Ha 3eMJIe MOXKET CTaTb
peduumtom. bBygem xaatb.

Ecan Komy-HUBYAb 3axoTenoch bbl BbIKAOUYUTL CoNHLE, HO Ha 3em/e noxosioaano bbl Ao -18
rpaZycoB B TedeHune Heaenun. Foaom nosxe Ao -75 rpaaycos. ITO KOHEYHO CULLKOM XO104HO
U TEMHO A/1A NPOXUBaAHUA.




MepKypun — 6aunkaniwas K ConHuy naaHeTa
CoNHEeYHOM cnCTeEMbI, HAMMEHbLIAA U3 NJIaHET 3eMHOW
rpynnbl. Ha3BaHa B YecTb ApeBHEPUMCKOro bora
TOoproeam — bbicTporo MepKypus, NOCKONbKY OHa
ABUXKeTCA No Heby bbicTpee gpyrmx nnaHer. MNepuog,
obpauweHunsa Bokpyr ConHua 3aHnumaet Bcero 87,97
AHEW, caMblh KOPOTKMIN 13 Bcex nnaHeT ConHeYHOoM

CUCTEMDI.




* 10 HTEpeCHbIX PaKTOB O
Mepkypun

* MepKypuii — camasi MasieHbKana 1 camas 6amskas K ConHuy

NnAaHETAa.

* HecmoTpAa Ha CKpOMHbIe pa3mepbl (0KOMO 5 TbicAY KUIOMETPOB B
anameTpe) MepKypuit oTIn4aeTcs BbICOKOM NAOTHOCTbIO. [110THee
ero B CoIHEYHOM cncTteme TobKO 3emns.

* HecmoTpa Ha 6amn3ocTb K ConHuy, MepKypuin — meHee ropsadas
nnaHeTa, Yem BeHepa.

* B TO Bpemsa Kak Ha AHEBHOWM CTOpoHe MepKypusa TemnepaTtypa
NpeBbIWAEeT YeTblpecTa rpaaycoB, HA HOYHOM CTOPOHE OHa MOXET
ObITb HU}KE COTHU FPaZlyCOB HUMXKE HYAA.

* 3anyweHHbin B 2004 roay 3oHA, «MecceHaxKep» A0 CUX NOp
paboTaeT Ha MepKypuaHCcKou opbuTe.

*  MepKypuii MOXHO YBUAETb HEBOOPYKEHHbLIM [/1a30M. 10

* 3anyleHHble NIAbMM KOCMUYECKME annapaTbl NoCeLLanm
OKpecTHOCTU MepKypua NnLLb ABAXKAbI.

 OpaHO 13 NepBbiXx YNOMUHAHMIK MepKypua gaTupyeTca NPMMepHOo
3000 rogom A0 Hallen 3pbl.

e .Y MepKypua ecTb TOHKasa atTmocdepa Bo3/ie CAMOWN MOBEPXHOCTMU.




BeHépa — BTOpanA no yganéHHoctn ot ConHUa naaHeTa
ConHeyHoM cuctembl, Hapaay ¢ Mepkypuem, 3eMnén u
Mapcom npuHaanexalwan K CEeMeNCTBY NaHET 3€EMHOM
rpynnbl. Ha3BaHa B YeCTb APEBHEPUMCKOMN BOrMHU Ntob6BM
BeHepbl. [1o pagy xapakTtepuctuk — Hanpumep, No macce u
pasmepam — BeHepa cumMTaeTca «cecTpon» 3emau.
BeHepuaHcKkui roa, coctaBnaet 224,7 3eMHbIX cyToK. OHa
MMEET CaMbl O/INHHbIA NepUOoA BPaLLLEHMSA BOKPYT CBOEN OCU
(oKon0 243 3eMHbIX CYTOK, B cpeaHem 243,0212 + 0,00006 cyT)
cpeamn scex nnaHet CoNHEeYHOM CUCTEMbI U BpalLLLaeTca B
HanpaBAEeHUMN, MPOTUBOMNOIOXKHOM HaArMpPaB/IEHUIO BPaLLEHMNA
60/1bLUIMHCTBA NNAHET




10 nHTepecHbix pakToB 0 BeHepe

1. BeHepa 61u3Hel, 3emau.

3emns 1 BeHepa MMetoT o4eHb 6M3KMe pasmepbl U Maccy, U OHM BpaLaoTca BoKpyr CoNHLA N0 O4eHb CXOAHbIM opbuTam. Ee pasmep Bcero Ha 650 KM MeHbLUE, Yem pasmep
3emnu, a macca coctasnset 81,5% maccbl 3emnu.

Ho Ha aTom cxopacTBO 3akaHumBaeTca. ATmocdepa coctout us 96,5% yrnekucnoro rasa, a napHUKoBbIV 3ddeKT, nogHUMaeT Temnepatypy go 461 °C
2. MnaHeTa MOKeT 6bITb HACTONILKO APKOW, YTO BPOCAET TEHW.

Tonbko ConHue U JlyHa apye, Yem BeHepa. Ee ApKOCTb MOXKET BapbMpoBaThCs OT -3,8 A0 -4,6 3BE3AHbIX BENMYMH, HO OHA BCErAa ApYE, YEM CamMble APKUe 3Be3pl Ha Hebe.
3. BpaxaebHan atmocdepa

Macca atmocdepsbl B 93 pasa 6osblue, yem atmocdepa 3emnu. [JaneHve Ha NoBepxXHOCTM B 92 pasa 6osblue, Yem faBneHUe Ha 3emae. ITO TakKe, Kak ecau 6bl NOrpy3uTbCA Ha
KWIOMETP MOJ, NOBEPXHOCTb OKeaHa.

4. OHa BpawaeTca B OﬁpaTHOM HanpaBaeHUU NO CPABHEHUIO C APYTMMU MIAHETAMM.

BeHepa BpalLaeTca o4eHb Mef/IeHHO, AeHb COCTaBAAET 243 3eMHbIX CyTOK. Elle 60/1ee CTpaHHO To, YTO OHa BpaLLaeTca B 06paTHOM HanpaBAEHUM, MO CPABHEHMUIO CO BCEMU
ApYrMmu nnaHetamu B ConHeYHOM cucTeme. Bce nnaHeTbl BPaLLaloTCA B HaNpaBAeHUM NPOTUB YAaCOBOW CTPE/IKU. 33 UCKNIOYEHMEM repPOMHM Hal el cTaTbu. OHa BpallaeTcs no
4acoBOW CTpenKe.

5. MHOrMM KOCMWYECKUM KOpaﬁﬂﬂM YA3N0Cb NPU3EM/IUTLCA HA €€ NOBEPXHOCTb.

B cambiit pasrap kocmuyeckol roHku, CoBeTckuit Coto3 3anyCcTun cepuio KOCMUYECKUX annapaToB BeHepa 1 HEKOTOpble COBEPLUMAN YCMELLHYIO NOCaAKYy Ha ee
nosepxHocTb.BeHepa-8 6bin1 NepBbIM KOCMUYECKMM annapaTtomM BbICAAMBLUMMCA Ha MOBEPXHOCTb U Nepeaaslunm dotorpadum Ha 3emto.

6. /lloay NPUBLIKAW AyMaTb, Y4TO Ha BTOPOM NaaHeTe oT COMHLA KTPOMUKMY.

MoKa Mbl OTNPABAAIM NepPBble KOCMUYECKME annapaTbl A8 U3y4eHus BeHepbl ¢ 61M3KOro paccToAHMA, HUKTO TOIKOM He 3HaJl, YTO CKPbITO BHU3Y NOJ rycTbiMU 061akammn
nnaHetbl. Mucatenn-paHTacTbl MEYTANN O MbIWHBIX TPOMUYECKUX AXYHINAX. AACKas TemnepaTtypa 1 NaoTHaA atmocdepa yanBuaa Bcex

7.Y nnaHeTbl HET CMYTHUKOB.
BeHepa BbIrNAAMUT, KaK Hal 6au3HeL,. B oTanumne ot 3emaun, y Hee HeT iyH. Mapc UMeEeT CnyTHUKK, U Aaxke MAyTOH UMeeT CNyTHUKK. HO OHa ... HeT.
8. Y nnaHeTbl ecTb ¢asbl.

XOTA OHa BbIMIAAWT Kak OYeHb fipKan 3Be34a Ha Hebe, ecnu Bbl MOXKeTe MOCMOTPETb Ha Hee C MOMOLLBIO TEJIeCKONa, Bbl YBUAUTE HEYTO MHoe. Mpu B3rnsae Ha Hee Yepes
TeNecKor, MOXKHO YBUAETb, YTO NIAaHEeTa NPOXoAUT Yepes ¢asbl, Kak JlyHa. Korga oHa Haxogutcs 6nKe, TO BbIFIAAUT KaK TOHKUIA noaymecal,. A NpyM MakCMMasbHOM yaaneHum
OT 3eM/IM, OHA CTAHOBWTCA TYCK/IOM U B BUAE Kpyra.

9. Ha ee NOBEPXHOCTU OYEHb MasIo KPaTepos.

B To Bpems Kak noBepxHocTb MepKypus, Mapca 1 JlyHbl ycesHa yAapHbIMU KpaTepamm, Ha NOBEPXHOCTU BeHepbl OTHOCUTENbHO Masio KpaTepoB. MnaHeTapHble yYeHble
No/IaratoT, YTO ee NOBEePXHOCTb MMeeT Bo3pacT Bcero 500 MAH. /1eT. [TOCTOAHHAA BY/IKAHUYECKaA aKTUBHOCTb, CTIAXKMBAET M Y6UpaeT nobble yaapHble KpaTepbl.

10. MocnepHuii Kopabnb, UccneaoBaBLwKii BeHepy aTo Venus Express.

MHorue KocMu4eckme Kopaban oTNPaBUAKCH K NNAHETE, HO OAWH U3 CaMblX COBPEMEHHbIX Kopabael Tam paboTan Ao HeaasHero BpemeHu. Venus Express 6bin 3anyweH 11
anpensa 2006 roga. OH NpoBen eTanbHoe U3y4eHue BeHepUaHCKo aTmocdepbl 1 061aK0B, @ TaKKe OKpYKatoLLelo cpeay U ee noBepxHocTb. PaboTa annapata 6bina
npekpatieHa 8 2015 roay.




3emnA — TpeTbs No yaanéHHoctn ot ConHua naaHeTa
ConHeyHou cuctembl. Camana nnoTHadA, NATas no
AMaMeTpy U Mmacce cpeam BCeX NAaHET U KpynHenwas
cpean NAaHeT 3eMHOM rPynnbl, B KOTOPYHO BXOAAT TaKXKe
MepKypun, Benepa n Mapc.

Hay4Hble AaHHble YKa3bIBalOT Ha TO, YTO 3emnA
obpa3oBanacb U3 CONHEYHOM TYMAHHOCTU OKOo/10 4,54
MUAAnapaa NeT Hasag 1 BCKope nocse 3Toro
nprnobpena cBoM eAUHCTBEHHbIN €CTECTBEHHbIN CNYTHUK
— JlyHy. [peanonoXuTenbHoO X1U3Hb NOABMUAACL HA
3emne npumepHo 4,25 mnpa net Hasan, TO eCTb BCKope
nocne eé BO3HMKHOBeHUA. C Tex nop buocdepa 3emaun
3HAYUTENIbHO U3MeHWUIa aTMocdhepy 1 npoyme
abnotmnyeckne gpaktTopbl, 06yC/I0BMB KOIMYECTBEHHbIN
POCT a3POOHbIX OPraHNU3MOB, a TaKKe popMMpoBaHUE
030HOBOrO C/106, KOTOPbIN BMECTE C MarHUTHbIM NOJIEM
3emnn ocnabnaet BpegHyo ANA XU3HU CONHEYHYIO
paauauunio, Tem caMbiM COXPaHAA YC/10BUA
CYLLEeCTBOBaHMA XU3HU Ha 3emne.




10 nHTepecHbix paKkToB 0 3emne

1. 3emna aBnaetca TpeTben no c4éty nnaHeTon ot ConHua. 1o
eANHCTBEHHAA M3BECTHAA HaM NJiaHeTa C KUCNOPOAHON aTMOChepoi,
OKeaHaMM 1 }KU3HbIO.

2. 3eMnAa Ha camoMm Ziene He naeanbHou cpepuyeckon popmebl. M3-3a
AncbanaHca rpaBUTALMOHHON U LLEHTPOOEXKHOM CMA B palioHe 3KBaTOpa
BOKPYF N/1aHETbl eCTb HeboNbLLOE B3A4YTUE, MOXOXKee Ha aBTOMOOUNbHYIO
3anacky.

3. 3eMn1a UmeeT «Tann» — NPOTAXKEHHOCTb 3KBaTopa cocTtasndaeT 40 075
KM.

4. Bbl AymaeTe, 4TO CTOUTE Ha MECTe, HO Ha CaMOM Aene Bbl ABuUraeTech. A
BCE noTomy, 4To 3emna BpalLaeTca Bokpyr ConHLUA U BOKPYr cBoen ocu. B
3aBMCMMOCTW OT TOTO, e Bbl HAXOANTECH, Bbl MOXKETEe ABUraTbCA B
MPOCTPAHCTBE CO CKOpPOCTbIO cBbiwe 1 600 Km/4. Ha akBaTOpe Ntogm
ABUKYTCS BbiCTpee, a TOT, KTo cTouT Ha CeBepHom uaun KOxkHOM nontoce,
MPaKTUYECKN HEMOABUKHDI.

5. CKopocTb BpalleHua 3emnn Bokpyr ConHua — 107 826 Km/u.
6. UccnegoBatenm BbluMcamnm Bo3pact 3emam — okono 4 540 mnH. ner.
7. B agpe 3emnun HaxoauTCA pacKan€HHaa Mmarma.

8. MpunuBbl N OTAUBbLI NPOUCXOAAT U3-338 AKTUBHOCTM JTYyHbI — CMYTHUKA
HawemM NaaHeTsbl.

9. Ecnu BepuTtb leonornyeckoi cnyxbe CLLUA, KpynHenlee 3emneTpsiceHme
B MMpe marHutygon B 9,5 6annos npounsowno B Ynuam 22 maa 1960 roga.

10. Camas *apKas ToYKa Ha naaHeTe — AMBUMUCKUI ropoa dnb-A3nsms. B
1922 roay 3aecb 6bi1 3adUKCMPOBAH TeEMNepPaTypPHbIN pekopa, — 57,8°C.




Mapc — yeTBEpTaA No yaaneHHOCTU OoT ConHua n
ceAbmasn no pasmepam naaHeta ConHevyHoOn
CUCTEMbI; Macca naaHeTtbl coctasnsaet 10,7 %
maccbl 3emaun. HaseaHa B yectb Mapca —
ApPEeBHEPMMCKOro 6ora BOMHbI, COOTBETCTBYHOLLETO
ApesHerpeveckomy Apecy. MHorga Mapc
Ha3bIBAOT KKPACHOWM NNAaHETOM» U3-3a
KPACHOBATOro OTTEHKA MNOBEPXHOCTH,
npuaaBaemoro em MMHepPaaomM MarreMMTomM — y-
okcnaom xkenesa(lll).

Mapc — naaHeTa 3eMHOW rpynnbl C Ppa3perKeHHOM
aTmocdepoit (naBneHne y nosepxHocTn B 160 pa3
MeHblle 3emHoro). OcobeHHoCTAMM
NOBEPXHOCTHOro penbeda Mapca MOXKHO CYMTATb
yAapHble KpaTepbl Hanogobue NyHHbIX, a TaKXe
BY/IKaHbl, AONNHbI, MYCTbIHN N NONAPHbIE
NeAHWKOBbIE WanKn Hanogobune 3eMHbIX.

Y Mapca ecTb ABa eCTeCTBEeHHbIX CMYTHUKA —
doboc n leitmoc (B nepesoae c
APEBHErPeYecKoro — «CTPax» U «y*Kac», MMeHa
[BYX CbIHOBeN Apeca, CONpoBOXKAaBLUMX €ro B
60t0), KoTOpble OTHOCUTENbHO Masbl (Poboc —
26,8%x22,4x18,4 km, lenmoc — 15x12,2x10,4 Km)
N UMEIT HenpaBuUAbHYO Gopmy.




10 nHtepecHbix pakros o Mapce

1. F'opbl Ha Mapce

Camas BbiCOKas ropa B ConHeuHoi cucteme, Onmmn Haxoautca Ha Mapce. OHa B Tpu pasa Bbilue Bepecra (BbicoTa
Onumna 27 Km), a ee 0CHOBaHUe 3aHAN0 6bl 60nbLuyio YacTb PpaHuum (guametp 540 Km).

2. Mapc Ha HebocknoHe

Mapc aBnseTca 0g4HOM U3 NATU NNAHET, KOTOPble MOXHO YBUAETb HEBOOPYKEHHbIM r1a3om. K Takum nnaHetam
TaKXXe oTHocATcA BeHepa, Mepkypuii, CatypH u lOnutep.

3. -63 rpagyca no Uenbcuto

CpepHaa Temnepatypa Ha noBepxHoctM Mapca -63 rpaayca no Lieabcuto. OauH rog Ha Mapce gantca 687 3eMHbIX
LHeWn.

4. MNnaHeTta No HacneacTBy

B 1997 roay Tpoe xuteneii MlemeHa noaanu B cya 3a sTopykeHue NASA Ha Mapc. OHUM yTBepKAanu, 4TO OHU
yHacneo0Banu 3Ty NNaHETY OT CBOUX NPEeAKOB TbICAYM NIeT Ha3ap,

5. Tno6anbHoe notenseHue Ha Mapce

YueHble XoTAT BbI3BaTb rnobanbHoe notenneHune Ha Mapce, uto6bl cAeNaTh €ro NPUrogHbIM ANA KU3HU. ITOT
npoLecc M3BeCTEH Kak TeppadopmMUHT

6. Monér Ha Mapc

bonee 100 000 yenoBeK NoAANM 3aABKY Ha NOE34KY B OAUH KOHEL, U XOTAT CTaTb NEePBbIMU KOJIOHM3AaTOPaMM
KpacHoli nnaHetbl B 2022 roay (3kcneauuuns Mars One). B HacTosAwLee Bpema HaceneHne Mapca coctaBnseT cemb
po6otoB..

7. Cuna Taxkectn

Yenosek Becut Ha Mapce Ha 60% meHblue, yem Ha 3emne.

8.MapcHuaHCKuUii rpyHT

MapcuaHCKUi rpyHT naeanbHO NOAXOAUT AN1A BbipalMBaHMA CNApXKU U penbl, HO KNY6HUKY Ha HeM BbIPacTUTb He
nonyuutca. bonee Toro, NASA cuMTaeT MapCUaHCKYIo NOYBY HA YAUBIEHUE NOXOXeW Ha 3eMHylo. B Hell ecTb Bce
nuTaTesbHble BelecTBa, He06XxoauMble ANA NOAAEPHKAHUA XKUSHU.

9. Atmocdepa Mapca

MpumepHo 4 munnunapaa net Hasaa y Mapca 6bi1a atmocdepa, HacbiweHHaa Kucaopoaom. Ceituac atmocdepHbii
KUCN0POA B HECBA3AHHOM BuAe 6bin HAUAEH TONbKO Ha 3eme.

10. MapcuaHckue 3aKatbl

3akatbl Ha Mapce cuHero uBeTa. A no4sa NiaHeTbl BbIFAAUT KPAaCHOU NOTOMY, YTO OHA MOKPbITa PXKaBUMHOMN
(oKucblo Kenesa).




tOnnTep — KpynHerwas nnaHeTa CoNHEYHOM CUCTEMBI,
nATaA No yganéHHoctn ot ConHuya. Hapaay ¢ CaTypHOM,
YpaHom 1 HentyHom, KOnuTtep Knaccuduumpyetca Kak
ra30Bbll TUraHT.

MnaHeTa 6blna n3BECTHA NOAAM C /TyOOKOW APEBHOCTY,
YTO HALLUNO CBOE OTparkeHne B MUPONOTrMnN U PENUTNO3HbIX
BEPOBAHUAX PA3/INYHbIX KY/IbTYP: MECONOTaMCKOM,
BaBM/IOHCKOW, rpeyeckoit u apyrux. CoBpemeHHoe
Ha3BaHue lOnNuTepa NPoMCcXoauT OT UMEHMU
[IPEBHEPUMCKOro BEPXOBHOro bora-rpomoBeps<La.

Pan aTmochepHbIx ABneHMIN Ha OnuTepe: WTopmbl,
MONTHUU, NONAPHbIE CUAHUA, — MMEET MacTabbl, Ha
nopAaKK NpeBocxogAawme 3emHble. [fpnmeyaTenbHbIM
obpasoBaHnem B aTmocdepe ABnAeTca bonbloe KpacHoe
NATHO — FMTAaHTCKUM WITOPM, n3BecTHbIM ¢ XVII BekKa.

FOnuTtep nmeet, Nno KpaHen mepe, 79 CNyTHUKOB, CaMbie
KpynHble U3 Kotopbix — No, EBpona, laHnmen n Kanamncrto
— 6blnn oTKpbITbl Fannneo Nanmneem B 1610 roay.

UccneposaHmAa KOnuTepa NpoBOAATCA NPU NOMOLLM

Ha3eMHbIX U 0pbuTanbHbIX Teneckonos; ¢ 1970-x rogos K
nnaHeTe 66110 OTNPaB/AEHO 8 MeXKNAaHETHbIX annapaToB
HACA: «[TnoHepblI», «Boagepbi», «fannneo» u gpyrue.
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[@30BbIl rMraHT KOnutep — camas KpynHasa naaHeTa B
ConHeyHoM cucrteme.

Ecnam 661 Onutep 6bin 4yTb HonblLe N MacCMBHEE, OH BMNOJIHE
Mor Obl CTaTb 3BE34,0M K/1laCCa «KOPUYHEBDBIN Kap/INK».

OnuTep 3a CYET cBOEM MOLLHOM rPaBUTaLMM BbIMONHAET POJb
cBOe0bpasHoro WnTa, YaCTUYHO 3aLLUMLLAA 3EMJII0 OT KOMET
(cm. nHTepecHble daKTbl 0 KOMETax), Tak Kak OH NPUTArMBaeT
UX K cebe.

O6bém HOnutepa B 1300 pa3 bonblie 06bEMa 3emnu, a
rpaButauma 6osblue 3eMHOM B ABa C NOJIOBUHOM pa3a.

Macca FOnuTepa B ABa C NON0OBUHOM pa3a bosblue Bcex
OCTaNbHbIX NIAHET HaLLEeM CUCTEMbI, BMECTE B3ATbIX.

Yy POnMTepa Ccamoe mouHoe B ConHe4vyHOM cUCTEME MArHUTHoe
none.

[JeHb Ha KOnuTepe aantca 10 3emHbIX Yacos, a rog, — 12
3eMHbIX NeT.

|'OI'IMTep reHepupyetr mowHoe pagnaumMoHHOeE n3siydyeHmne, 4to
He ,CI,aéT KOCMUYECKUM alnnapatam CywecrtBeHHO K HeMmy
I'IpM6I'IM3VITbCF| N3-3a PUCKaA NoBpexXaeHNA SINTEKTPOHUKMN.

Y lOnuTep Tak*Ke ecTb KoNbLa.

Bypu v yparaHbl Ha KOnutepe — 4actoe ABAEHUA, HO ANATCS
OHW 06bIYHO HEeAOro, TPU-YETbIPE AHA.




CaTypH — wecTtana nnaHeTa ot Co/HUA M BTOpas NO pa3amepam
nnaHeta B ConHeyHon cucteme nocne Onnutepa. CatypH, a TaKkxKe
Onutep, YpaH n HenTtyH, Knaccupumumpyrotca KaK ra3osble
rmraHTbl. CaTypH Ha3BaH B YeCTb PMMCKOro bora semnegenus.
Cumson CaTtypHa — cepn (FOHukoa: R2).

B ocHoBHOM CaTypH COCTOUT U3 BOAOPOAA, C NPUMECAMMU renina U
cnegamu BoAbl, MeTaHa, aMMUAKa U TAXKENbIX 91IEMEHTOB.
BHyTpeHHAA ob6nacTb NnpeacTaBaseT coboit OTHOCUTENBHO
Hebo/bLIoe A4P0 U3 Kenesa, HUKeNA U Nbaa, NOKPbITOE TOHKNM
CNoem MeTalIMYecKoro Bogopoaa U ra3oobpasHbiM BHELLHUM
cnoem. BHewHAA aTmocdepa naaHeTbl KaXKeTca N3 KOCMOoCa
CMOKOMHOMW N OAHOPOAHOM, XOTA MHOTAA HA HEWN NMOABNAKOTCA
AonroBpemeHHble obpa3oBaHma. CKopocTb BeTpa Ha CaTypHe
MOXeT gocturatb mectamum 1800 Km/4, YTO 3HaUYUTENIbHO BOoNbLLE,
yem Ha KOnutepe. Y CatypHa nmeeTtca naaHeTapHOEe MarHMTHoe
none, 3aHMMatoLLLee NPOMEKYTOHYHOE MONOXKEHME MO
HANPAXEHHOCTN MeXAYy MarHUTHbIM Noaem 3eMan U MOLLHbIM
nonem KOnutepa. MarHutHoe nose CatypHa npoctmpaeTca Ha 1
000 000 knnomeTpos B HanpasaeHnn ConHua. YaapHaAa BOHA
6bln1a 3adpmnKcnpoBaHa «Boaakepom-1» Ha pacctoaHum B 26,2
pagnyca CaTypHa OT CaMOW NaHeTbl, MarHMTonaysa
PacrnosioXKeHa Ha paccToAHun B 22,9 paagunyca.

CaTypH 0bn1aaaeT 3aMeTHOM CUCTEMOWM KoJiel,, COCTOSILLIEN
rNaBHbIM 06pPa3oM M3 YaCTUYEK NbJa, MEHbLLErO KOMYecTBa
TAXENbIX 3/IEMEHTOB U NbiNAN. BOKpyr nnaHeTbl obpauiaetca 82
N3BECTHbIX HAa AaHHbIX MOMEHT CMYTHMKA. TUTAaH — CaMbI
KPYMHbIN U3 HUX, A TaKXKe BTOPOMN NO pa3mepam CrNyTHUK B
ConHeyHoM cucteme (nocne cnytHuKa KOnutepa, NaHKUMeaa),
KOTOPbI NPEBOCXOANT MO CBOMM padmepam Mepkypun 1
obnapaer egUHCTBEHHOM Cpeam CNYyTHUKOB naaHeT ConHeYyHoM
CUCTEMbI NIOTHOM aTMOCPEpPOn.
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1. CaTypH — camas ganekas nnaHeta CoNHeYHOM CUCTEMBI, KOTOPYIO MOXHO YBEPEHHO Pa3raaaeTb Ha
Hebe HeBOOpPYKEeHHbIM r1a30M (YpaH BUAEH NWLIb Ha 04EHb TEMHOM Hebe Npu YCA0BUM XOPOLLIEro
3peHus).

2. B cpegHem CatypH yaaneH ot ConHua Ha pacctosHue 1,4 mapg Km. YTobbl coBepLumnTb 04MH 060pOT
BOKPYr Hallero ceBetTuna, emy Tpebyetca 29,5 ner.

3. CaTypH ABAseTca HaumeHee NAoTHOoM naaHeTol ConHeYHOM cucTeMbl. Ero cpegHAsa NA10THOCTb
coctasnaet 0,68 r/cM3 — NOYTU Ha TPETb MeHbLLE MJIOTHOCTU BOApbI.

4. Heb60nblwas NNOTHOCTb U OTHOCUTEIbHO BbICTPbIN Nepuog, BpallleHMA BOKpPYr cBoel ocu (okosao 10,5
YyacoB) TakKe genatoT CaTypH camoli «C/IFOCHYTOM» naaHeTon CoHeYHoM cuctemsl. Ero
3KBaTOpWasbHbIM guameTp coctasaseT 120 Tbic. KM, 4To Ha 10 TbicAY KM BosbLie NOAAPHOrO AnaMeTpa.

5. MepBbiM YenoBeKOM, HabtogaBwmMm Konbua CatypHa, 6bin Fannneo Manunneit. 3to nponsowno B 1610
r. O4HaKO MOLLHOCTM TeNECKOMa UTa/IbAHLLA OKa3a/10Cb HEAOCTATOUYHO, YTOObI PACCMOTPETL X
CTPYKTYPY. BennKnit yyeHbl nocumTan, 4to yBUAEN ABA «NpuAaaTKa» nnaHetbl. Korga B 1612 r. Fanunei
CHOBa 06paTuA B3rnag Ha CaTypH, TO BOBCE He YBUAEN KOJ/eL, YTO ero O4eHb CUIbHO 03agauuno. Jeno B
TOM, YTO B TOT MOMEHT OHM BblNM BUAHBI C pebpa, U B MAa/IOMOLLHbIE TENIECKOMbl 3aMETUTb UX Bbl10
HEBO3MOXHO.

6. MepBbIM YeNOBEKOM, KOTOPbIV NPEANON0XKMUA, YTO CaTypH OKPYKEH KObLLOM, CTa XpUCTMAH
loireHc. 3To npomsowno B 1655 r

7. Konbua CaTtypHa Ha 99% cocToAT N3 YyacTuyek BogAHOro ibaa. x pasamepbl COCTaBAAKT OT
MMKPOMETPOB A0 CAaHTUMETPOB U (peke) AeCATKOB METPOB.

8. LUMpMHa OCHOBHOW YacTu CaTYPHUAHCKUX KOJ1eL, COCTaBNAET 70 TbIC. KM. UIX TONLWMHA HAMHOTO
MeHbLUE U Konebnetcs ot AeCATKOB METPOB A0 KU/IOMETPaA.

9. Konbua CaTypHa 061a4atoT BeCbMa CI0OXKHOM CTPYKTYPOMR. OHU COCTOAT M3 HECKOIbKMX OCHOBHBbIX
KoJsieL, KOTopble, B CBOKO O4Yepeb, COCTOAT U3 ThICAY Y3KUX KOJIEYEK, Pasae/ieHHbIX MpoMeRyTKamu. Mog,
BO34EMCTBUEM IrPaBUTALIUM CAaTYPHUAHCKUX CMYTHUKOB B HUX MOTYT GOPMMPOBATLCA Pa3INYHbIe
06pa3oBaHNA — 6onee NAOTHbIE YYACTKU, U3/TOMbI, HE6ONbLIME 0BBEKTDI (T.H. KCHEXKKUY U
«nponennepbi») u T.4.

10. MNpoucxoxkaeHune Konew, CaTypHa 40 CUX NOP OCTaeTcA NpegMeToM gUcKyccuid. Mo ogHol U3 Bepcuu,
OHW BO3HUKAN BMECTE C NiaHeTol. Mo apyroit — Kosbla 06pa3oBanncb OTHOCUTEIbHO HeAABHO, CKOpee
BCEro, B pe3y/bTaTe paspyLeHUsA OAHOro M3 CNyTHUKOB CaTypHa. MNocneaHMe HayyHble AaHHble
CBMAETE/IbCTBYIOT B MO/b3Y BTOPOI TEOPUM.




YpaH — nnaHeta CoNHEYHOM cuCTEMBI, CeAbMas No
yaanéHHoctn ot ConHua, TpeTbA No gMameTpy u
yeTBEpPTAA No macce. bblna oTKpbiTa B 1781 rogy
aHTTMNCKMM aCTPOHOMOM YnnbaMmom lepienem u
Ha3BaHa B YeCTb rpeyeckoro bora Heba YpaHa.

YpaH cTan nepBom naaHeTon, obHapy*keHHoM B HoBoe
Bpema 1 Npuv NOMoLLKM Teneckona. Ero oTkpbin Yuabam
l[epwenb 13 mapTa 1781 roga, Tem cambiM Brepsble Co
BPEMEH aHTUYHOCTM pacwmMpmB rpaHmubl ConHeyHoM
CMCTEMbI B r1a3ax YenoBeKa. HecmoTpA Ha To, 4YTO
Nopon YpaH pa3nmMymMm HEBOOPYKEHHbIM ra3om, bonee
paHHMe HabatogaTenm NPUHUMANM ero 3a TYCKAYHO
3Be3fy.

B otanume ot ra3osbiX ruraHtos — CatypHa n KOnutepa,
COCTOALLMX B OCHOBHOM M3 BOAOPOAA U renna, B Heapax
YpaHa 1 cxorxkero ¢ HUM HentyHa oTcyTcTByeT
MeTaNNNYeCKM BOAOPOA, HO 3aTO MHOIO ib4a B €ro
BbICOKOTEMNEPATYPHbIX MoauduKaumsax. Mo ston
NPUYNHE CNELNANNUCTbI BbIAENNAN 3TN ABE NAAHETLI B
OTAENbHYIO KaTeropuio «neaaHbIx ruraHtos». OcHoBy
atmocdepbl YpaHa COCTaBAAKT BOAOPOA M FreNInn.
Kpome Toro, B Hel 0bHapy»KeHbl Ciegbl METAHA U
APYrUX YyrnesoAopoaos, a Takke obn1aka n3o nbaa,
TBEPAOro aMMMnaKa U BogopoAa. ITO camas X0/104Has
nnaHeTapHaa atmocdepa CoIHEYHOM CUCTEMDI C
MMUHMMaNnbHOW TemnepaTtypon B 49 K (-224 °C).
[MonaratoT, 4To YpaH MMEET CNOXKHOE CNOUCTOE
CTPOeHMe 06/1aKOB, rae BoAa COCTAaBAAET HUXKHUI CNON,
a MeTaH — BepxHUI. Hegpa YpaHa cOCTOAT B OCHOBHOM
N30 NbJ0B M FOPHbIX NOPOA,
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YpaH otaanéH ot ConHuya Ha 2 877 Km, T.e. B 19 pas
Aanblie, yem 3emns;

BeC nnaaHeTbl B 15 pa3 npesbiwaeT BeC 3eMNu;

OAVH 060pPOT BOKPYr CBETMNA OCYLLECTBIAETCA YPaHOM 33
84 3eMHbIX roaa;

B CBA3U C ANUTE/IbHbIM TeyeHuem 1 roga norogHble
YCNOBMS HA NNAHETE NOYTU HE MEHAIOTCA, T.K. NOyLIapmS
MeaIeHHO MEHSAIOT NosIoX¥KeHue oTHocuTenbHo ConHua;

YHUKANbHOCTb NNAHETbl 3aKN04YaeTCA B TOM, YTO OHa
«NEeXUT Ha BOKY», e€é oCb HaK/NoHeHa noa yrnom 98°.
CyuiecTByeT TeopuA, YTO TaKoe NONOXKeHUe naaHeTa
NPUHANA NOCAe CTOIKHOBEHUA C APYTMM KOCMUYECKUM
ob6beKkToM;

BOKPYr CBOEWN OCU MaHEeTa ABUMKEeTCA A0CTaTOYHO bbICTpO,
CYTKM NPOXo[AT BCero 3a 17,5 4acos;

MarHUTHble U reorpadunyeckne noaroca Ha 60°0TKIOHEHbI
APyr OT Apyra;

napameTpbl MarHUTHOTo NonA YpaHa cXoAHbl C 3EMHbIMK,
3TO rOBOPMUT O BO3MOKHOCTN BO3HUKHOBEHMA NONAPHbIX
CUAHUMN;

OT/INYUTENbHOM 0COBEHHOCTbLIO YpaHa ABAAETCA TO, YTO MO
COJIHEYHOM OpbUTE OH ABUXKETCA NPOTUB YaCOBOW
CTPENKM.




HenTyH — BOCbMas M caman ganbHASA OT 3eMAKn NaHeTa
ConHeyHom cuctembl. 1o gnameTpy HaXo0AMUTCA HA YETBEPTOM
MecCTe, a N0 macce — Ha TpeTbem. Macca HentyHa B 17,2 pa3a, a
AnameTp 3kBaTopa B 3,9 pas3a 6onblie 3emHbIx. [T1aHeTa bbina
Ha3BaHa B YeCTb pUMCKOro 6ora mopei. Eé acTpoHoMMYECKUA
cumBon Neptune symbol.svg — ctunnsoBaHHana Bepcua Tpesybua
HenTyHa.

Ob6HapyKeHHbIN 23 ceHTAOpPA 1846 roga, HenTyH cTan nepsBoW
NNAHETOMN, OTKPbITOM Baarogapa maTteMaTUYECKMM PacyéTam.
Ob6Hapy»KeHune HenpeaBUAEHHbIX USMeHEHMIN B opbuTe YpaHa
NoOpoOAMNNO0 rMNOTE3Y O HEM3BECTHOW NJIAHETE, TPABUTALMOHHbIM
BO3MYLLAIOLWMM BANAHMEM KOTOPOM OHU U 0bycnoBneHbl. HenTyH
6bln HallOeH B Npeaenax npeackasaHHOro NonoXeHus. Bckope 6bin
OTKPbIT 1 ero CNyTHUK TPUTOH, OAHAKO OCTasNibHble 13 CNyTHUKOB,
N3BECTHbIE HbiHE, OblIN Hen3BecTHbI A0 XX BeKa. HenTyH 6bin
NOCeLWEH MNWb OAHUM KOCMUYECKMM annapaTtom, «Boaaxepom-
2», KOTopbI Nponeten B6an3m oT naaHeTbl 25 aBrycta 1989 roaa.

HenTyH no coctaBy 6/1130K K YpaHy, n ob6e nnaHeTbl OT/INYaOTCA MO
cocTtaBy oT 6onee KpynHbIX NAaHEeT-rMraHToB — KOnuTepa u
CaTtypHa. MIHoraa YpaH n HenTyH NnomeLLatoT B OTAE/bHYIO
KaTeropuio «ieaaHbix ruraHtos». ATmocdepa HentyHa, nogobHO
atmocdepe KOnutepa n CatypHa, COCTOUMT B OCHOBHOM U3 BOAOPOAA
N renna, Hapaay co caegamm yrneBogopoaos 1, BO3SMOXHO, a30Ta,
OAHAKO CoAepPKUT Bosiee BbICOKYHO 400 NbA0B: BOAHOTO,
aMMMAYHOro, metaHoBoro. Hegpa HenTyHa, Kak 1 YpaHa, COCTOAT
rnaBHbiM 06pa3om 130 NbAoB M KaMmHA. Ceabl MeTaHa BO BHELLHUX
cnosix atmocdepbl ABNAOTCA NPUYNHOMN CUHETO LBETa NAaHEThI
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e 1. OTKpbIT «C NOMOLLbIO Mepa 1 Bymarm». YuéHble 06paTuam BHUMaHWE Ha HeobblYHY0 0pbUTY
ABUXKeHUs cocea HenTyHa — YpaHa. [lBUrKeHWe naaHeTbl NPOTUBOPEUYNIO 3aKOHY O ABUKEHUM
HebecHbIX Ten. MbiTafAcb HANTK OTBET, y4EHbIE MPOBOAMAN BbIYUCAEHUA ANLIb HA Bymare —
MOLLHOCTM NPMBOPOB B TO BPeMSA He XBaTaslo, YTobbl yBUAETb NAaHETY. Yepes HECKONLKO JEeT,
PacyYéTbl YYEHbIX NOATBEPAUINCH C BbICOKON TOYHOCTbHO.

e 2. Camblii MasfieHbKUI rMraHT. Cpeay YeTbIpEX rasoBbiX rMraHToB, HenTyH 061a43aeT cambim
MasIeHbKMM PaguyCcoM 3KBaTOpa.

* 3. HaHenTyHe camble MoLHble BETPbl. CKOPOCTb yparaHHbIX BETPOB Ha NaHeTe NpeBbillaeT
2000 Km/u.

. 4. Caman xonogHas nnaHeta B CosiHeuyHoM cucteme. TemnepaTtypa B BepXHUX 061aKax MOXKeT
aocturatb -221C.

* 5. HenTyH umeeT KosibLLa. ACTDOHOMaMM Ha AaHHbIM MOMEHT OTKPbITO NATb Kosew,. Kaxaoe us
HWX Ha3BaHO B YeCTb YYEHOTO, COBEPLUMBLIETO OTKPLITUE. [0 CBOEW CTPYKTYpPE KoJbLia 6anKe K
YPaHOBbIM, YEM K KosibLlam CaTypHa.

© 6. CnyTHUK TpUTOH, BEPOATHO, Obl1 3aXBayeH rpasuTaument. NpouncxoxkaeHne TpUtToHa
BbI3blBAaeT HEKOTOPbIE BONPOCHI Y aCTPOHOMOB. ITO ero opbuTta BpaLLeHMA, OTANYAIOLLAACA OT
LPYrMX CNyTHUKOB NAAHETbI, U ero NocTeneHHoe npuban:keHne K HentyHy.

Ecan TputoH Korga-nnbo BOMAET B aTMOCHEpPY, ero pasopBET rpaBuTaLiMein U BOKpyr HenTyHa
b6yaeTt 06pa3oBaHO eLé 0AHO KONbLO.

. 7. K HenTyHy nognetanun avwb ogHaxabl. B 1989 roay K nnaHeTe npubamsunca soHa HACA
Bosakep-2. Bo Bpems akcneaAnLmMn 6bi10 NOATBEPKAEHO CYLLECTBOBAHUE MarHUTHOIO MO,
6b1710 OTKPbITO HECKOIbKO HOBbIX CMYTHUKOB. B 6mKalillee Bpems HOBbIX 3KCNeAMLINIA K
nAaHeTe He NaaHupyeTca.

L 8. OaunH roa Ha HenTyHe paseH 165 rogam Ha 3emne, Npy 3STOM AeHb AAUTCA 16 3eMHbIX YacoB.

e 9. 3arafouyHblii CUHWI LUBET. MccnenoBaHMA Nokasanm Haanume B atmochepe meTaHa. Takoe e
coAeprKaHue rasza MMeeTca 1 y YpaHa, 04HaKo ero atTmocdepa oKpalleHa B CUHe-3e1EHbIN

e

OTTEHOK. -
—— [

D

Cneayet nonaraTtb, YTo B aTMmochepe HenTyHa HaxoAMTCA eLLé HEKOTopble HEU3yUYeHHble -
KOMMOHEHTbI, NpuAatoLme e 3TOT OKpac.

o 10. UmeeTcs UCTOYHUK Tenna. HenTyH oTAaéT noyt B 2.61 pasa bosblue Tenaa, Yem noayyaet
ot ConHua.



KocmMoc Benuk u
Hé66bﬂT_e.H, HO 4YacCTb
_ero YeJIoBEK Haya
. U3yY4aTb, NPUXOAUTL K
'Ba>KHbIM BbIBOJaM.
*Korpa-Hn6yab nroam
co3aayT HOBble
© TEXHOJIOTUU , U MoeT
B KOCMOC 6yaer
NPOCT, KaK Noe3aKa B
APYroi ropog,
KaX>Xabl CMOXKeT
yBUOETb CBOIO
IOOUMYIO NNaHeTy, a
MOXeT U NobbIBaTb
Ha Hen!




