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1 cnyThuky MwYT NOMET TMHIBITHOB

CTTyTHUKWU — 3TO 06EKTbL, KOTOPLlE
obpallaoTcst BOKPYT TU1aHeTbl. ¥V 3emnn
OVIH eCTECTBEHHDBIN CTIyTHUK — JIyHa.
A eln1é nioan 3arycKaoT B KOCMOC yiimy
UCKYCCTBEHHbBIX CTTyTHUKOB, UTOObL COOU-

PaThb To71e3HblE OAHHbLE O Halllen TI1aHeTe.

C TIOMOLbIO 3TUX AAHHBIX YHEHbIE MOT'YT,
HartpuMep, CNenuTb 38 USMEHEHNEM KIIU-
MaTa WIU U3y4aTb pasnnyHble TIpUpoL-
Hble SIBJIEHUS, TAKUE KaK yparaHsbl.

Tax, 6pUTaHCKNe UCCTIe[0BaTeNN 3aMe-
TWIW Ha CTTYTHUKOBBIX CHUMKAX 6onbline
KYCKW KOPUYHEBOI'O NibZla B AHTapKTULE.
Korna oHu yBenuunnm n3o6pakeHne,

TO BBUICHWIIW, YTO N1€[1 OKPACWUJIICSL B KO-

pM‘{HEBblVl LIBET U3-3a TIOMETA TINHIBUHOB.

CHUMKM 6bUIN cLienaHbl CTTyTHUKaMK
Sentinel-2 EBporeiickoro KocCMU4eckoro
areHtcTBa (EKA). 3T anrmapaTbl o4eHb
TOYHblE U MOTYT YBEIMUUBATL MaCLITA0
BTUIOTb 10 MeJIbYanlliuX JeTajnemn.

OTKpbITME 0Ka3aJ10Ch BECbMA LIEHHBIM,
Belb 6naropapst TOMETY ntoan obHapy-
KU HOBblE KOJIOHUM UMTIEPATOPCKUX
TIMHIBUHOB. DTU XUBOTHblE KpaiiHe ysi3-
BUMblL — U3MEHEHWE KJIUMaTa yrpoXkaeT
UxX 06pasy >KU3HU U eCTeCTBEHHOW cpefe.
Ilo cux TIOp Mbl 3HANW BCEro TIPO 1EeCTb/e-
CAIT OAHY TAKY10 KOJoHUIo!

VI3BecTHble HaM KOJIOHUN UMTIepaTop-
CKUX TIMHIBUHOB 06WUTAlOT B OCHOBHOM
Ha Tobepexkbe AHTapKTUALL. HoBble
CTTYTHUKOBblE CHUMKW TIOKa3aJu, YTo
OHW BbICMXXMBAIOT ANLA He TONbKO BLOMb
To6epeXkbsi, HO M Boanu ot Hero. OfHa
W13 KOJIOHUN PaCTIONOXKEeHA TI0 MEeHbLLIEN
Mepe B 180 xuyomMeTpax oT mobepexxbsi!
VBbI, UMTIEPATOPCKMNE TIMHIBUHBL BCE ellé
OYeHb UYBCTBUTENbHBL K U3MEHEHWNIO KIN-
Marta. YUéHble TIpefimonaraT, YTo B 6nu-
>Kanlline rofbl MHOTME U3 3TUX KOJIOHUN
MOTYT UCHE3HYTh.

wwmepamapckix nunsbunof
pomaspapupylom wuy kocusca
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kouema 67/ Yyptocofa — [epacuenko,
wwe «,oe?ww/u ymockay

2, CYWECTBYET KOMETA B $OPME

PE3VIHOBOTT YTOYKU

KoMeTbl — MajieHbKue HebecHble Tena,
KOTOpble obpatiatoTcst Bokpyr ConHia

W COCTOSAT U30 J1bJa, rasa U TbUIn (MOX-
HO CPaBHUTb UX C IPASHBIMU CHEXKaMU
WU NefsHbIMU KOMKaMU TIbUn). 3TO
TO, YTO OCTaJIOCh B TIpoljecce 06pas3o-
BaHus ConHeuHol cucteMbl®. [ToaTomy,
n3y4as cocTaB KOMET, UCCTeloBaTeNN
MOryT 6071blile Yy3HATb O TOM, KaK OHa
dopmmpoBanacs.

YV xomeThl ecTb TBEpL0e Axpo. Koraa oHa
TIPUONIVXKAETCS K 3Be37le U HAarpeBaeTcs,
71é[ B COCTaBe KOMEThL TpeBpallaeTcs

B ras. 3TOT TIPOLIeCC Ha3blBAeTCSA UCTIA-
peHueM. Tax MosiBnseTcs XBOCT KOMETHL.
Boobiije-To XBOCTOB AaXke M1Ba: Ma1a3MeH-
HblA (ra30Bbl) U TIbU1EBON. [Tna3sMeHHbI
XBOCT YaCTO UMEET Tojly60i OTTEHOK,

a TTbUIEBOW CBETUTCS BEbIM.

B 2014 rony 30onHp EBportieiickoro xoc-
Muyeckoro arentcrsa (EKA) «Po3eTrTtar
poctur xomeTbl 67P. Eé Taxoke Ha3blBAlOT
xoMeTon YypiomoBa — I'epacumMeHxo
B UeCTb [IBYX eé OTKpblBaTene.

Komerta YyptomoBa — I'epacumen-

Ko GOpMOW HarlOMUHAET Pe3UHOBY0
yTouky. MiccnenoBatenu CUMTAIOT, UTO
OHa TIOIBUJ1aCh B pe3ynbraTe CIAUSHUSA
I1ByX boj1ee MenKux KOMET: BEPOSITHO,
OHW CTOJIKHYJIUCb U TaK U OCTAJIUCH
cxneeHHbIMUN. KoMeTa-yTouka coBceM
HebonblIIast, 6 AuaMeTp BCEro 0KOJI0
4 KUJIOMETpOB.

* Haura ConHeyvHast cucteMa coctouT u3 ConHua
U MHOXXECTBa HEGECHBIX TeJl: TUIAHeT, Kap/inKo-
BblX TUIQHET, aCTEPOU/IOB, CTTyTHUKOB U KOMET.
Bnaropapst cuse TArOTEHUST OHW TIOCTOSTHHO
obpauatorcst BOKpyr ComnHiia.




3 3BEPECT — HE [OPA, A [OPKA

SBepecT — caMas BblcOKasi ropa B MUpe,
OHa B3ablMaeTcs Ha 8848 MeTpoB HaZ
ypoBHeM Mops. HO 3TO HUYTO TI0 cpaBHe-
Huto ¢ OnuMmnoM. Beab oH mouTtun B ABa
C TIOZI0BUHON pa3a Bbillle — 21 000 me-
TpoB! A 3Haelllb, e HaX0OUTCS 3Ta
orpomMHas ropa? Ha Mapce!

Ha camom pgene Onumrt — 3To BynKaH.
Ha Mapce BynkaHbl 661BatOT O4eHb 607b-
LUIUMU: OT AEeCSTU [10 CTa pa3 b6onblile, UeM
Ha 3emne. OgHa n3 mpuunH — Ha Mapce
HET TEKTOHUYECKUX TUIUT (cM. akT 33).
CnepnoBaTenbHo, 1aBa Bcerga u3Bepraer-
CSl B OIHOM W TOM JX€ MeCTe, a BylIKaHbl
MOT'YT BblPacTU 10 OTPOMHbBIX Pa3MEpPOB.
Ha 3emsie oHu HUKOrAA He 6bIBAIOT TaKku-
MU BbICOKUMW, TIOTOMY YTO TUINTHL CABU-
raloTcs OTHOCUTENBHO APYT Opyra U nasa
U3BepraeTcsi B pa3Hblx Mectax. Kpome
TOro, Ha Mapce MeHbllle CUa TSKECTU.

Topy Onumr ewé B 1879 rogy obHapy»XXui
VUEHBLIN U acTpoHoM JIxoBaHHU Cknarma-
pennu. OH Ha3Ban eé Nix Olympica, uto
o3HauvaeT «CHera Onumrax». Takoe nms oH
Ian ns-3a eé cBemioro orreHka. Cxuarna-

pennu yXke Toraa Tpearionarasl, YTo ropa
OY€Hb BbICOKAs: €€ BepllInHA 0CTaBalach
BUIHA [aXKe BO BPEMSI CUJIbHBIX TILUIEBbIX
6ypb Ha Mapce. Korna yuéHble o6Hapy-
KWW, YTO HA CaMOM [iefle 3TO TIOTyX-
1IN BYJIKaH, TO TIOMEHSIN Ha3BaHue

Ha Onumrt.

' W eus® rwoe-tmo
BeposaTHo, OnuMmn paxe He cambli
BbICOKMN B Hawen ConHeyHon
cucteme (cm. pakT 2). Ewé bo-
Nnee Bbicokana ropa, Pesacunbeus,
HaXo4MTCA Ha TMraHTCKOM acTepo-
noe Becta. [lpegnonoxutensHo,
oHa gocturaet 22500 meTpos,
HO A0 KOHLA YBEPEHHbLIMUW B 3TOM
Mbl ObITb HE MOXeM. TOYHO 13-
MepUTb Fropy COBCEM He NPOCTo,
N He BCe U3MepPEeHUs JatoT oAnHa-
¢ KOBble pe3ynbTaThl.
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Lk poiemegpusmns/,
Uil kocuwLceckay mblilb

U KOCMUYECKUE KAMEWKY Y TEES HA TIOPOTE

OTKpO¥i OBEPD U BLITISTHU Ha YIIULLY.
BrionHe BO3MOXHO, Tiepes; TO60M ne-

>KaT MUKPOMETEOPUTLL — MaJjleHbKue
KYCOUYKW KaMHS, OTKOJIOBLINECS OT MeTe-
opntoB (cM. daxT 11) Hawet ConHeYHol
cucteMbl. OHU CTPEMUTETILHO TIPOHOCSITCS
yepe3 atMocdhepy 3eMIn 1 MOTYT yTacTb
Ha TBOW YNULY, WX B Cafi, WIU HA KPbLLILY.

E>XeronHo Ha ToBEPXHOCTb 3eMN TTafaeT
0KOJ10 COpOKa ThlcsTH TOHH (!) BelljecTBa

13 KOCMOCa B BUZIE MUKPOMETeopUTOB. OHK
COBCEM KPOXOTHble: 0T 10 MUKPOMETPOB
(Tak Ha3bIBAOT THICSUHYIO YACTb MUJIJIU-
MeTpa) o 1 MWIIMMeTpa B IMaMeTpe Win
TIoTIepeyHoM paspese. Ha camoM pene 310
CKOpee KOCMUYecKast TibUlb, YeM KaMeLIKU.
EE TToUTW HEBO3MOXKHO OTAENUTb OT 00bIY-
HbIX KaMHel, 3eMJIN WIN TIecka.

BomnbIIMHCTBO KOCMUYECKUX HaCTUL] Obl-
CTPO UCYe3aeT ¢ AOXAEM U BeTpoM. JKanb,
Bellb MUKPOMETEOPUTbL — B TOM YUCIIE

UX COCTaB — MOTYT HEOObIYANHO MHOI0
pacckasatb HaMm 0 COnHEeUHO cucTeme.

A ecnv MUKpPOMETEOPUT TIOTIaZIAeT, HATIPU-
™Mep, TIofl OXKAb, YYEHBIM OUeHb TPYAHO

BbIACHUTDb, OTKYyZla UMEHHO 3TOT KaMellleK
TIpuUIeTes.

Ho ectb Ha 3emne mecTo, roe MUKpo-
METEOPUTbL COXPAHSIOTCS [Opa3ao Nnyy-
ute, — AHTapkTuza. B xonogHoM n cyxom
KUMaTe BHe3eMHble MaTepuasl B UX
COCTaBe [1071bllle OCTAIOTCS HETPOHYTHIMM.
AHTapxTUUeckne MUKpOMETEOPUTHL — Ha-
CTOSILIAs 30710Tas XXuina st yUeHbIX!

W eurs koe-umo
(0] BOﬂbUJVIHCTBO MeTeOleTOB npomc—

XO4SAT U3 Mosica aCTEPOUAOB MeX Iy
Mapcom u lOnutepom.

© MHorga MMKpPOMETEeopUThl HaHO-
CAT ywepb KoCMUYECKON CTaHLUK
(MKC). Mockonbky oHa obpatiaetcs
BOKpYr 3eMnun C OrpOMHOWM CKOpPO-
cTbio (okono 28000 kunomeTpos
B Yac), CTONKHOBEHME Aaxe C Masto-
CEHbKMM KaMeLLKOM MoXeT Npobutb
0TBEpPCTUE B KOpMyce.
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5 oTpL¥KE B KOCMOCE
HE MECTO

JK13Hb YenoBeKa B KOCMOCE O4eHb OT-
JIUYaeTcs OT XXU3HU Ha 3emrie. [lepBoe
BpeMsi KOCMOHaBT MOXXET YyBCTBOBATb
CUIIbHOE ['0JI0BOKPY>KEHUE, @ €0 MblLILTbl
1 KOCTU TIOCTETIeHHO ocyiabeBatoT. Kpome
TOTO, K TOJIOBE TIPWINBAET 60JIbllIe XKW~
KOCTU (KPOBU U BOABL), U3-3a YEro oHa
KaXkeTcst TSODKENON. OTO UHOTAA TIPUBOOUT
K TIpo6n1emMam ¢ rnasamMu.

EcTb v ewé ogHa rpobnemMa: KoCMOHaBTaM
JKernaTesibHO He OTpblrBaTh. Sxuraxxk MKC
TIOUTU HEe UCTILITHIBAET CUJIbL TSKECTH, @ 3TO
BAUSIET HA TIUieBapeHue. Korpa Thl Thélilb
HATIUTOK C TTy3blpbKaMU (Harfpumep, rasu-
POBaHHbIA TMMOHAA) Ha 3emiie, TO bnaro-
Jlapst CWle TSHKECTU XXUAKOCTb 0Ka3blBAETCS
Ha OHe >xenypnxa. [Ty3blpbku Bo3Oyxa, Ha-
060pOT, TIOIIHUMAIOTCST B €0 BEPXHIOO YacTb
W BLIXOIAT HAPY>KY TIPU OTPbLKKE.

wnd npoucxogum
c .za(:ylwa: ovmPbIHCkOCL

A BOT B XOCMOCE XXUKOCTb U TIy3blpbKU
6onTatoTcs B XKenyake BriepeMeltky. Ecnu
KOCMOHABTaM BCE-Taku He YOAETcs cLep-
JKaTb OTPLLKKY, TO OHA TIONy4aeT-
€S «KUIKOW», TO eCTb HAPYXXY
BbIXOZIUT HE TOJIbKO BO3LYX.
5TO He OY4eHb TIPUSATHO, 0CO-
6eHHO Korna BCE BOKPYT Tebst
TIapuT B HeBecoMoCTW. BoT
mouemy Ha 6opty MKC
He TTbIOT HATIUTKW C TTy-
3blpbKamu. Hukaxon
rasupoBku!

0% .o ~

6 B 2019 FOAY KMTAVICKUV ATMAPAT TIOBHIBAT
HA OGPATHOV CTOPOHE NYHbI

YaHbd — KuTtackas 60ruHs JIyHbL.

Eé wmsa pann mporpamme Kurawnckoro
HaLMOHANIbHOI'0 KOCMUYECKOr'o yTIpaB-
7ieHus, 3amnyuleHHon B 2007 rogy. Muc-
cmm «Hanba-1» 1 «HaHnba-2» netann
BoxpyT JIyHebl. [To3xe, B pamkax Muccnn
«HaHb3-3» 1 «HaHb3-4», KoOCMUUecKkne
MoAynu cenn Ha JIyHy Ha pa3Hblx eé Tony-
urapusix. HW B ofHOM 13 3TuX TI0NéTOB

Ha 60pTy He 6bUI0 Ntofeit.

[Toutn Bce Muccuun «HYaHba» UMenun 60sb-
1I0€e 3HaYeHne A/ Pa3BUTUA KOCMOHAB-
™MKU. Monynb «HYanb3-3» B 2013 ropy
COBEPLINJL MATKY10 TIOCAZIKYy Ha TIOBEPX-
HOCTb JIyHBL. OTO 03HAY4aET, UTO KOCMUYe-
CKWUN arrapat Tpu TIPWIYHEHUN He TIoNy-

12 NNAHETbHI M BECKOHEYHAS BCENEHHAS

UnJl CYyLIeCTBeHHbIX TTIoBpeXxAeHun. Cpenn
aBTOMaTUUeCKNX CTaHLWUW TaKoe TIocsep-
HuUI pa3 yaanocb mucenn Cosetckoro Co-
103a «JIyHa-24» B 1976 rogy. «HaHb3-4»
6bU1a ellé MpuMevaTesnbHee, TIOTOMY UTO
€& MOoZy/b COBEpPIIWIL MATKY10 TTIoCanKy
Ha o6paTHOM cTopoHe JIyHbl — TOM Ya-
CTW, KOTOPY10 HUKOTAA He BUAHO C 3eMnn.

U sTo0 ewé He Bcé! B 2020 rony «YaHb3-5»
ZIoCTaBWIa Ha 3eMito nyHHble KaMHn. Ta-
KOTo He 6b110 ¢ 1976 roma, Koraa Muccust
«JIyHa-24» mipuBe3na oxosno 170 rpaMMoB
JIYHHOT'O TPyHTa. A paHblile Bcex 06pas-
Libl B35JIL aMepUKaHCK1e aCTPOHABThL

¢ xopabns «Amonno-11» — TepBble noaw,
CTYTIMBLUWE Ha TIOBEPXHOCTb JIyHbL



Muccust «Hanba-5» mpusesna Ha 3eminto
1731 rpaMM LieHHbIX KyCcOUKOB JIyHbL. 3TN
KaMHW TIOABWINUCH B pe3yrbTaTe U3Bep-
SKeHUS JIYHHbIX BYJKaHOB. FIM mipumep-
HO 1,2 Mwinnapzna net, U OHU HAMHOTI'0
MoO0XKe Tpeablaylmx ob6pasLos. Terepb
uccnefoBaTenu MoryT 6onblie y3HaTb

0 BO3pacTe, COCTaBe U TIPOUCXOXKIEHUN
CTTyTHMKA Halllel TlaHeTbL.

Kpowme Toro, «HaHb3-5» nocrtaBuna
Ha JIyHy xuTtaickui énar. Tax Kuran

CTaj TPeTbUM [OCYLApCTBOM, et dnar
TI06bIBaJ1 HA €CTECTBEHHOM CTTYTHUKE 3eM-
nn, — 1iocne CCCP u CIIIA.

7 NMOYEMY HET KBAAPATHLIX TINAHET?

Kakux TonbKO TJIaHET He 6blBaeT, HO dop-
Ma Yy HUX OfHa: OHU KpyI7ible. Bcé motomy,
YTO TUIaHeTbl OU4eHb 6obline. 3BE3bl

W KPYTIHbLE CTTYTHUKUN TOXKe BCErTa T0XO0-
X1 Ha 11ap. A BOT acTepoubl — MaJleHb-
K1e KaMeHUCTble HebecHble Tefla — Ha-
MHOT'O MEHbIIIE TIFIAHET U UMEIOT CaMble
pasHble GOpMbl, B TOM UNUCTIE OYEHb
cTpaHHble. [To cyTn, acteponbl — 3T0
OCKOJIKM, OCTABLUMECS TIOCT1e 06pa30Ba-
HUS T1aHeT Halren ConHevHOM CUCTeMbl
(cMm. paxT 2).

WTak, riaHeTbl KpyIible.
HebecHble Tena Takoro
TUTIA UMEIOT COBCTBEH-
Hyl0 FpaBUTaLINIo,
KOTOpast TIPUTATU-
BaeT UX aTOMbL KaK
MOXXHO 671vKe ApyT

K opyry. [Toatomy
MaCCUBHBI 06'bEKT
TIpuHUMaeT Gopmy
1apa. 3To He o3Hava-
€T, UTO Ha TUlaHeTaX HeT rop win

VLIennii — B3ATb XOTS 6bl Hally 3emilio.
Ho 1o cpaBHeHM10 ¢ e€ pasmMepoMm U Bbl-
coTa rop, U Iy6uHa YIIenuni B 0611eM-To
He3HAUUTEIbHBL

[To TOM >Xe TpuuUnHe acTeponbl He KpyT-
7Tble: Y HUX CIIMLIKOM MaJleHbkasi Macca
(cM. dakT 72) 1 TI03TOMY HeT [JOCTaTOu-
HOW CUJIbL TSDKECTW, KOTOpasi Tipuaana oul
M popmy Luapa.

Kctati, n3-3a manon rpasu-
Talun ropsl Ha Mapce
N BbllIE, YeM Ha 3eM-
g \ ne. Cuna TsXXecTn
v Ha Mapce cocTtas-
JISIeT BCEr0 TPETb
! OT Halllel CUJbl
7 TsOKecTu. Tak,
£ MapcuaHckas ropa
Onumm gocTuraet
rnopszxa 21 000 me-
TPOB, TOTAA Kak Halla
camast BblcoKasi ropa JBepecT —
«Bcero» 8848 meTpoB (cM. axT 3).

[Teprypuie — Bengpa — ety — [Tape — fDnwmep —
M,OH— - _},fm» — é/erm«yu,
[Topogrsien — Berepour — 3 — na [faenmy — fOnza —
7 COupenscs — Z’f:;e?m — febegonse
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