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1 NOTPebUTENM LIBETHBIX MeTannos

MopckoW TpaHCNopT. TOProBbIv 1 pblOONOBHbBIV hNOT
Bo3oyLuHbIV TPaHCMOPT. ABManepesneTbl
JKenesHoOopoXXHbIV TPaHCMOPT

ABTOMOOWIBHLIN TPaHCMOPT

Hedrenposonb!

ArpoknMmMaTiyeckme pecypchi
Cernbckoe X035MCTBO.
Cneumanm3saums cenbckoro Xxo3sncTea
XXNBOTHOBOACTBO 1 PacTeHUEBOACTBO

Skonoruyeckme npobnemsl M1pa
KynsrypHoe Hacnegmne Mupa
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3EMJI BO BCEJTEHHOW/ BosHukHoBeHue BceneHHowm

3Be3gHoe HebO Yy HaC HAg FOAOBOU — 5mo Aullb Yacmb BceneHHon. Bceaennas BKAlouaem BeCh OKPYKA-
rowutl mup. Ewe 500 rem nasag Atogu cuumanu 3emaro yenmpom Bcerennot. M moabko 3a nocaegrue
cmoAemust yueHble YCMAaHOBUAU, YN0 HAUIA NAGHemMAa — AUlb OgHA U3 BOCbMU, 00pawjaroujuxcsi BOKPyT
Coanua. INo3ghee BrisicHuAOCh, umo, kpome Coarua, Hauia ranaktuka — MneuHbin MyTb — BKAOUaem
euje 6oaee 200 mapg 3Be3g. Cerogus mMbl 3HaeM, umo BceaeHHaa cocmoum u3 MUAAUAPJOB HEBEJOMbIX
HaM raaakmuk. AcmpoHomuueckas Bcerennasa (MemararaKkmuka) — 5mo ma uacmb OKPYXKarou,ero mupa,
Komopas gocmynHa HAWUM HaOAOgeHUAM B Hacmosujee BpeMs U B 0603pumom bygyujeM. 3Be3gHble
CKONAEHUs, NAGHEemMbl CO CNyMHUKAMU, HECyWUecs C OIPOMHOU CKOPOCMbIO ACmMepoughkl, nycmoe
NPoCMpAHCMBO MEXJY amumMu 06 beKmamu — BCe 5mo 06pa30BAAOCH B pe3yAbmame KOAOCCAAbHOU
Bcnblku — bonbloro B3pbiBa. Cuumaemcs, umo smo npousowro 13,72 + 0,12 mapg Aem Ha3ag.

lpynnbl ranakTmk

MHor#e raAaKTUKY 00pa3yroT CKOIIACHUS —
Ipynisl. B OAHY U3 TaKKUX IPYII BXOAUT Hallla
rarakTuka — Maeunsii [TyTe.

MneuHbin MyTb

Crupanb, CBepKaloIlas CBeTOM Ooaee
200 mapp 3Be3p. Hamre CoaHlle ypareHO
OT IIeHTpa CIUpaAu Ha 1/5 ee papnyca.

Lientp
ranakTMKu

50 000 cBeTOBbIX NET

25000

ConHuyel




ConHue

3Be3Aa, TUTAHTCKUM CBETSAIIUNCS
1Iap pacKaAeHHOIo ra3a B IeHTpe
CoaHeuHOM cuCTeMBL. [ paBuTanus
CoaHIla yAepsKUBaeT BOCEMb IIAQHET,
B TOM YHMCA€ U 3E€MAIO.

BeckoHe4yHa nu BceneHHas

B 1929 r. 9aBuH Xab0A YCTaHOBUA, UTO BCE AAAEKHe
TaAaKTUKH «Pa30eraroTcsi», U YeM AAAbIIIe TaAaKTHKaA,
TeM OBICTpee IPOUCXOAUT YAAAEHUe. 3HAUUT,
BceneHHas pacmmpsieTcss 1 pa3Mephl ee KOAOCCAABHBI.
OAHU yUeHbIe [TI0AATa0T, 9TO pacliupeHue OYAET IIpo-
AOAJKATHCSA O€CKOHEYHO, OOBEKTEI OYAYT OCTBIBATE U
CO BpEMEHEeM BCe 3Be3ABI IIOTacHyT. ApyTrre CUMTAlIoT,
YTO ITOA AEUCTBUEM CUA IPUTSKEHUS PACIITPEHNE
BcenaeHHOU IPEKPATUTCA U OHa HAYHET CKUMAThCH,
Harpesasich. CylecTByeT TakKe TOUKa 3peHUsI, UTO
BceneHHas BeuHa U TOABKO U3MEHSIETCS B CBOUX (hOp-
Max U IpossBAeHUAX. Hanboaee KpyIIHBIE U3BECTHBIE
obpasoBaHusa BceaenHor — Beamnkas cteHa CaoyHa
(rpynna rarakTHK, IPOCTUPAIOIIASACS B AAUHY Ha

1,37 MApA CBETOBBIX AeT, OTKphITa B 2003 1.) u BeAaukas
creHa CfA2, a caMBbIl AaAeKul OOHapPY>KeHHbBIN OOBEKT —
ramMmma-Bcraeck GRB 090423, mpour30IIeAITnii OKOAO
13 MApA AeT Ha3zaa.

KpynHeniwasn n3 nsBeCTHbIX

CTPYKTYp BceneHHom —
Benukas cteHa CnoyHa

3emns

Tperbs nraneTa oT COAHIIA.
[ToBEpXHOCTH 3eMAM Ha 2/3 TOKPHI-
Ta BOAOH, @ BCIO IINQHETY YKYThI-
BaeT TOACTBIN CAOM aTMOCEPHI,
OoraToM KUCAOPOAOM. 3eMAT —
E€AMHCTBEHHAS TAQHETa C TAKUMHU
ycaoBusaAMEU B COAHEUHOU CUCTEME.




3EMJ1 BO BCEJIEHHOW/ ConHeunas cucrema

ConHeyHasa cuctema — smo 8 naanem (ITaymon npusnan B 2006 1. kapAukoBou naaHemoll), boaee 63 ux
CNyMHUKOB, cuCMeMbl KOAely, Yy NAQHeM-TruraHmoB, Q MakKXe KOMembl, aCmepougbl, KOCMU1eCKasl NblAb

u yacmuybl COAHEYHOr0 Bempa — 3AeKMpPOHbl U NPOomoHbl. [Jenmpom CorneuHol cucmeMbl ABASEMCA
CoAnye — 3Be3ga, BOKPYT Komopol BCe KOCMU4ecKUue meAd gBWKYMmCcs N0 CBOUM mpaekmopuam (opoumam,).
Iranemrt ompaxarom cBem Coanuya. Camu OHU He BblgeAslom menad U He CBemsMmcH.

O6pa3zoBaHue ConHeYHOM CUCTEMDbI

1. CoAHeuHasi cUCTeMa IepBo-
HavaAbHO OBIAA OOAAKOM
r'a3a U IIBIAU, AETALIIUM B
KocMoce (acTpoHOMaM
HM3BECTHO MHOTO APYTHX
MMOAOOHBIX OOAAKOB B
rarakTuke). Hekas mpu-
YWHA, BO3MOYKHO CepPUS
YAapHBIX BOAH OT B3PbIBA
3BE3ABI, IPUBEAA K TOMY,
YTO 0OAAKO IIOA ACHMCTBHEM CBOEH
COOCTBEHHOM CHALI TATOTEHUS CTAaAO
YHAOTHHTLCH.

OpOuTbI NNaHer,
BpaLLatowmxcs Bokpyr ConHua

Nosc Koiinepa

flosc acTeponnog

CpasHuTenbHble pa3mepbl ConHua
1 nnaHeT COIHeYHOM CUCTEMBI,

a TakXke paccTosHUSA MexXay HUMIN
B MUSIJIMOHAX KUJIOMETPOB

10

Onutep

2. Tak GBIA IPUBEACH B
ABVKEHVE OTPOMHBIN
BpAlllaIOLIUICA IIap ra3a
u nbIAu. MaTtepus ycrpeM-
ASINACK K IIEHTPY, AEAAsACh
ropsiuee 1 IIAOTHee, 4eM
10 KpasgM. DTO SIAPO MO~
HOU 3Hepruu OBIAO 3a4aT-
KoM Hanrero CoaHIIA.




3. (DparMeHTHI THIAY, Bpa-
IATOIIECs: BOKPYT SIAPA,
HavaA¥W YIAOTHSTHCS,
IIpeBpalasch B HeOOAB-
e KaMHU. 3aTeM, pas-
pacrasich, Kak CHeXXKHbIe
KOMbBSI, OHA 0OPa30BBIBaAT
GOABIIINE BAAYHEI, KOTOPEIE CO
BpeMeHeM BLIPOCAU B TABIOBI AlaMe-
TPOM B HECKOABKO KUAOMETPOB. DTHU TABIOBI HA3BIBAIOT
nnaHetesMMansamMu.

4. [TocaepHUE, CTAAKUBASACH,
B KOHEYHOM UTOTe 00pa-
30BaAM 4 BHYTpeHHUE
KaMeHHBbIe TAaHeTHl —

Mepxkypui1, Berepy,
3eMAIO U Mapc, a TakKe
KaMeHHBIe JAPa «Ta30BBIX
ruranToB» — Onurepa, CaTypHa,

Ypana u HenrtyHna. OHeprus, Beipeasgemas CoAHIIEM

(COAHeUHEBIN BeTep), COpBara C BHYTPEHHUX IIAQHET

OKPY’KaBIIYIO UX Ta30BYI0 OOOAOUKY.

5. [uranTckue >ke IAAHEeTHI,
HaXOASICh TOPa3A0 AAAb-
mre o COAHIIA, UeM IIAa-
HeThI 3eMHOU I'PYIIIH,
CyMeAU COXPaHUThL CBOUM
TIAOTHEIE Ta30BEIe 000-
AOYKU AO HAIIIUX AHEH.

Ectb ApyTas Teopusd, COrAaCHO KOTOpOfI obAaKo rasa u
IIBIAY CPA3y PACIIaAOCh Ha CKOIIA€HNSA YaCTHULL, OHU CKU-
MAAUCh, YIIANOTHAAUCE U TAK O6pa3OBaJ\I/ICI: IINQHETEL.

Aanee ot Coanllg, 3a opouTtont HenrtyHa, HaxopuTCS
BHEIITHUY II0SIC aCTEPOUAOB 1 MAABIX [TAQHET, Ha3bIBa-
embiii nosicom Konnepa. Kpynuerimumu 06beKTaMu
3TOTO I0sICa SIBASIOTCS. KapfnKoBble MinaHeTbl Opuaa,

IayTon, Llepepa u Ap.

1

PaccrosiHne
ot ConHua
min/max

MEPKYPUIA
45,9 MAH KM
69,7 MNH KM

BEHEPA
107,4 MNH KM
109,0 MAIH KM

3EMNIA
147,0 MNIH KM
152,0 MAIH KM

MAPC
206,7 MNTH KM
249,0 MNTH KM

nodac A

IOMUTEP
741,0 MAH KM
816,0 M/TH KM

CATYPH
1 347 MnH KM
1507 MAH Km

YPAH
2 735 MAH KM
3004 MnH KM

NAYTOH
4 425 MAH KM
7 375 MNH KM

log (Bpems
obpateHus
Bokpyr ConHua)

87,97 cytok

224,7 cyToK

365,3 cyTok

687 cyTok

CTEPOM]

11 net
314 cyTok

29 net
168 cyTok

84 ropga
4 cyToK

247 net
255 cyTok

TemnepaTtypa
Ha MOBEPXHOCTU
nnaHeTbl

+350 °C gHem
—170 °C HoYblO

+480 °C
cpepHss

+14 °C
cpepHss

-23°C
cpepHsas

OB

-150 °C
cpepHss

-180 °C
cpepHsis

-214°C
cpepHsas

-230 °C
cpepHsas



ConHue — eguHcmBeHHas 3Be3ga Coaneunotli cucmembl. OHa npegcmaBAsiem cO60U paCKAAeHHblll OTHeH-
HBW wap, cocmoAwull B OCHOBHOM U3 Bogopoga (~73 % maccst Coarnua), reaus (~ 25 % ) u gpyrux saemen-
IMOB: )XeAe3d, HUKeAs, KUCAOPOga, a30md, KpeMHUSA, Cepbl, MATHUS, YTAepoga, HeOHA, KaAbUUSA, XPOMA.
Coanue Haxogumcs B yenmpe CoaneuHOoU cucmeMbl, U B HeM CKOHUeHmpupoBaHo boaee 99,86 % Bcell

ee maccol. Macca ConHua 1,9891¢1030 kr, umo npubausumeabno B 333 muic. pas 6oAbWE MACChL 3eMAU U
6oaee uem B 700 pa3 npeBblluaem Maccy Bcex NAaHem, BMecme B3smpblx. AnameTp ConHua no skBamopy
1392 000 km, umo npeBocxogum guamemp 3emau B 109 pa3. Ogrnako CoarRUe NO KOCMU4eCKUM MepKam —
camas 0OblKHOBEHHAA 3Be3ga, ogHa u3 200 mapg 3Be3g Hawel rarakmuku. Bospact ConHua, Kaxk u 3eMAu U

gpyrux naanem CoAHeUHOU cucmeMbl, OKOAO 5 MIpA neT. Arsa nac, 3emaan, Coanye — 3Be3ga, baarogaps
xomopoli Ha Hawell nAqHeme NOABUAACH U CyW,eCmByem XU3Hb.

,D,pyme BaXXHble€ XapaKTepUCcTukun COHHLI,a nepwop. BpaLLeHus
® Cpepnee paccrostHue oT 3eMan 149,6 « 106 xkum (8,31 cBeTOBLIX MUHYT) 25,4 AHSI Ha 9KBATOpE
® 4-5 IO TPKOCTU 3BE3Aa ¥ 34 AHS ¥ TIOAIOCOB
® CrieKTpaAbHBIN KAacC G2V — >KEeAThIN KapAUK KopoHa /

LIBeT 3Be3p 3aBUCHUT OT TeMIIepaTyphl, a TeMIlepaTypa — OT BO3pacTa 1 T~1,5 mnH °C\\ \ l l

pa3mepa 3Be3abl. Cetiuac COAHIIE HAXOAUTCS IPUMEPHO B CEpPEeAUHE K1 3- “ \
HeHHOTo IIuKAa. TeMnepaTtypa Ha nosepxHocTtu Coanria pocturaet 5700 °C, \\

[Tosromy CoAHIle CBETHUT IOYTH OEABIM CBETOM, HO y IOBEPXHOCTH HAlllel \\
naaHeTsl cBeT COAHITa TPpUOOpETaeT )KEeAThIU OTTEHOK U3-3a OoAee \\\ ,

' -
—
CHUABHOTO PAcCesHUs U IOTAOIeHNS KOPOTKOBOAHOBOM YaCTU CIIEKTPa = —
U3AyYEHUs aTMOChepoil 3eMAN. — =
— S
MapameTpbl opoUTDI —= §
® Paccrosguue oT 1jeHTpa rarakTuky 26 000 cB. AeT // ~

® [araKTHYeCKHM Ieprop obpamenns 200 MAH AeT % 4/ . p \\
® CKOpPOCTh Ha OpOHTE BOKPYT IIeHTpa rarakTiky ~2,2 + 10° m/c // // Y\ \ |

BnusHue conHe4YyHOM 3HepPrum Ha 3emnio

PagnoBOJHbI

NHdbpakpacHble fy4un 1o-pa3HoMy HarpeBaloT 3eMHYIO II0OBEPXHOCTD

1 BBI3BIBAIOT HAarpeBaHUe U IiepeMellleHle BO3AYXad, pa3pylleHne
TOPHBIX IIOPOA U T.A.

Bupumbie nyyn (cBeT) ocBemaroT 3eMALO,
BAUMSIOT Ha IIpoIfecc POTOCHHTE3a M Ha BCE JKUBOE

Ynbrpaduronetosble Ny4u ryOUTEABHBI AAST BCETO JKMBOTO

PeHTreHoBCKME Ny4N ryGUTEABHBI AAST BCETO JKUBOTO

faMMa-nyum ryOUTeAbHBI AAST BCETO JKUBOTO
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,§ ComnHeYyHble KOCMUYECKMe nyyun
o
v

ConHeyYHbIN BETEP [TOoTOK 3apsIKEHHBIX YaCTHI],
BbIGpOChI OT BCMbILLEK

MoTok YacTuL, HEMTPUHO, TTPOAETAIOIINX Yepes3 3eMAIO,
He OKa3bIBasi Ha Hee 0COO0T0 BAUSHUS
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3EMJI BO BCEJIEHHOW/ Hawa 3Be3pa — Conxue




[Mo 3eMHBIM MepKaMm CBETUMOCTb COMHLLA KOAOC-
carpHa — 3,846¢1026 BT. Ha coBpeMeHHOM JTare B
COAHEUHOM SIAPE UAYT TEPMOSIA€PHEIE PeaKInuu IIpe-
BpallleHNs BOAOPOAA B TEANN: Ka’KAYIO CEKYHAY OKOAO
4 MAH TOHH BeIlleCTBa IIPeBPallaeTcs B AyUUCTYIO
SHEpPruio. Aake OAHA ACCITUMUAAMAPAHAST AOAS 3TOMU
SHepruy, oOAydarole 3eMHOH I1ap, 110 CBOEN MOIII-
HOCTH B A€CSITKU TBICSY Pa3 MPEBOCXOAUT SHEPTHIO,

PacnpepeneHue coniHe4yHoOW pagunaumm

PannaumoHHbIi 6anaHc
B Kunokanopusix/1 k. CM B roj,

[ D
6onee 140 120 100 60 20 meHee

O6nacTun, 4na KOTOPbIX BESIMHYNHbI
paguaumMoHHoro 6anaHca

He onpepeneHbl (ropHble 0b6nacTu,
o3epa, Mops, Nibabl)

—60— JIVHVUM paBHbIX BENVNYUH
paanaumMoHHOro 6anaHca

TennoBble Nosica — 3TO 30HEI C oI1peae-
ACHHBIMU TeMIIepAaTyPHBIMU YCAOBUSIMY,
PACIIOAOKEeHHBbIE€ BAOADL Hapa]\AeAeI‘;I BOKDPYT
3EMHOTO IIapa.

13

BBEIPaOaTHIBAEMYIO BCEMU IAEKTPOCTAHITUAMY MUPA.
OHepruyu COAHEUHBIX AyUel, IaAAIOIIUX BePTUKAABHO
Ha | KBaApaTHBIM METpP OBEPXHOCTU 3€MAU, AOCTa-
TOYHO AAS PaOOTHI ABUTATEAST MOIITHOCTBIO 1,4 KBT.
AAST BOBHUKHOBEHUS U 00ecreueHus JKU3HU 0COOeH-
HO BaKHA POAB AyuncTON sHeprun COAHIG, KOTOpas
TTOCTOSTHHO TIOAAEPKUBAET HEOOXOAUMBIE AAST FKU3HU
YCAOBUS CpEABI OOUTAHNUS.

CoAHIle — MOIIHBIA UCTOY-

HUK KOCMUYECKOH 2Hep-

MU U JKU3HU Ha 3eMAe.

bBes aTolt sHeprum He

OBINO OBI BO3AYXQ,

HEeOOXOAMMOTO AAS

SKU3HU: OH IIpeBpa-

TUACS OBI B JKUAKUN

a30THBIN OKeaH BOKPYT

3aMep3IITuX BOA 1 06Ae-

AeHeBIIel cymu. [Top

BO3AEMCTBUEM yABTPAhUO-

AeToBOTO n3AydeHust CoAHIIa

B 3eMHOM aTMocdepe Ha BLICOTE B CpepHeM oT 12 Ao
50 kM popMupyeTCa cAoM 030HA. baaropaps aToMy Bce
SKUBOE Ha 3eMAe 3alUIeHO OT TyOUTEeABHON KoCMude-
ckoit papmanuu. CoOAHIIE AQET TEIMAO U CBET, HeoOXO0-
AVMBIEe AAS PACTUTEABHOTO U JKMBOTHOTO MUPAQ, a IPH-
TsoReHre COAHIIA TTO3BOASET 3eMAEe BCerAa OCTaBaThCs
Ha CPaBHUTEABHO OAMHAKOBOM PACCTOSTHUM OT IIeHTpa
COAHEUYHOM CUCTEMEI. DTO TIOCAEAHEe 0OCTOSITEABCTBO
CIIOCOOCTBYET AOCTATOYHO CTaOUABHBIM A IIOAAEPIKA-
HUS )KU3HU YCAOBUSAM Ha Halllel IAaHeTe.



3EMJI BO BCEJTEHHOW/ Monopgas 3emns

3emna — mpempbsa naanema om Coanua, nocae Mepkypus u Benepnl. 1o oueHkam reoAoros eli npumMepHoO
S5 mApg Aem. Tloka euje mMOYHO HEU3BECMHO, ObLAQ AU 3eMASL NePBOHAYAABHO ropsaiell UAU XOAOGHOU.

Cragun pa3Butua 3emnm

CeropHs OOABIIMHCTBO YYE€HBIX IPUAEPIKUBAIOTCS
CAEAYIOIIETO CIleHapUs Pa3BUTUS COOBITUM:

1. Ha pannel cTapuy CBOETO CyILIeCTBOBAHUS 3eMAS ObIAA
TaKOM Ke OECIIAOAHOM IIAAHETOM, KAKOU B HAIIIU AHU SIBASI-
ercsa AyHa. He 3amuinennas aTMocdepoi, OHa ITOCTOIHHO
IIOABEprarach 00MOAapPAUPOBKE METeOPUTaMU — MUAAU-
OHaMU KaMeHHBIX OOAOMKOB, HOCUBIINXCS I10 MOAOAOU
Coaneunoit cucreMe. OHM Bpe3aAuCh B 3eMAIO, «BLIOH-
Basi» HAa ee TIOBEPXHOCTHU OOABIIINE KPaTePHI.
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2. lMocTtossuuble 60MOAPAUPOBKYU
3eMAU METeOPUTaMHU, BO3MOXK-

HO, CTaAM IPUUYUHOU TOTO, UTO ee
KaMeHHas TOBEPXHOCTDb PACIIAaBU-
AACh: ITAQHEeTa TPeBpaTHUAACh B OAWH
CIIAOIITHOM OKeaH pacKaAeHHBIX,
pacmAaBAEHHBIX TOPHBIX TIOPOA,.

TeMnepaTypa B HeApax 3eMAU U Cceldac OueHb BBICO-
Ka — 0K0OAO 4500 °C. TopHBIe TOPOABI TaM pPacClAaB-
A€eHBI ¥ IPU U3BePKeHUU ByAKAHOB U3AMBAIOTCS Ha
IIOBEPXHOCTH, HAIOMUHAS O KOAOCCAABHOM 3HEPTUH,
CKPBITOM B HEAPAX Halllel TAQHETHI C ADEBHUX BPEMEH.



3. Co BpemMeHeM 60MOapAUpPOB-
KU 0CAAOAM, ¥ TIOBEPXHOCTD
3eMAN OXAAAUAACH. [Top,
3aTBepAEBIIeN ITI0BEPX-
HOCTBIO OCTAAUCH
ITy3bIPU COKATHIX Ta30B.
ITop AeticTBUEM Bce
BO3pAacTaBIIero AaB-
AEHUS BOAOPOA, yTrAe-
KUCABIN a3, BOASHOM
map ¥ a3oT MMPOphIBa-
AWCH Uyepe3 3eMHYIO
KOpYy Ha IIOBEPXHOCTH B
BHUAE ByAKaHOB. ThICSUM
U3BepyKeHUU OyIlIeBaAU 11O
BCEMY 3eMHOMY IIIapy.

4. HaronaeHHBIe ra3bl CQOPMUPOBa-
AU BOKPYT 3€MAU HOBYIO aTMocdhepy.
W3 nopHMMABIIErocsi BBEPX BOAIHOTO
napa 06pa3oBBIBAAUCEH 00AAKA, OKYThI-
BaBINIKe [IAQHETY.

5. Bckope MHTEHCUBHOCTD BEIAGAS -
emor COAHIIEM TENIAOBOM SHEPIuHU
CTaAa CIIapaTh, ¥ Ha MAAHETe HaYaAuCh
AOKAU. DTO ObIAA CaMast AOATAs Ipo3a
Ha 3eMAe. Bopa Araach ¢ Heba Kak u3
BeApa HECKOABKO THICSY AeT, TIOKa He
3aMOAHKAA BCe HU3MEHHOCTH, CTaBIIINe
OTPOMHBIMH OKeaHaMH.
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