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1 cnyThuky MwYT NOMET TMHIBITHOB

CTTyTHUKU — 3TO 06BEKThL, KOTOPLLE
o6palatoTcst BOKPYT TUlaHeTbl. V 3emnn
OLVH €CTECTBEHHbIN CTTYTHUK — JIyHa.
A ewé noan 3amyckaloT B KOCMOC yAMY
UCKYCCTBEHHBIX CTTyTHUKOB, UTOOLL COOU-

PaTb T071€3Hble OAaHHbLE O Halllel Ti1aHeTe.

C TroMo1IbI0 9TUX OAHHBIX y‘-léHble MOTI'YT,
Haripumep, Cj1eAUTb 3a USMEHEHUEM KIIN-
MaTa WIN U3y4aTb pasyinyHble TIpupon-
Hble ABJIEHUSA, TaKNe KaK yparaHbl.

Tak, 6puTaHckue uccnenoBaTen 3ame-
TWIN Ha CTTyTHUKOBbLIX CHUMKAaX 607bline
KYCKU KOPUYHEBOT0 /ibjla B AHTapKTUAe.
Korpa oHu yBenuuuian n3obpaxxeHue,

TO BbISICHWIW, UTO JI€[] OKPACWIICS B KO-

pl/l‘-lHEBblﬁ 1IBeT 13-3a TIOMETA TIMHIBUHOB.

CHUMKM 6BUIN cLienaHbl CTTyTHUKaMK
Sentinel-2 EBporeiickoro xocMn4eckoro
arentcTBa (EKA). DTN amnmapaTsl o4eHb
TOYHblE U MOTYT YBEIMUNBATL MaCLITAO
BTUIOTb 10 MeTbYanllinX feTanen.

OTKpbITME 0Ka3aJ10Ch BeCbMa LIEHHbBIM,
Benb braronapsi TIOMETY Joan o6Hapy-
SKWJIN HOBbLE KOJIOHUWM UMTIEPATOPCKUX
TIMHIBUHOB. 3TN XXUBOTHblE KPalHe yA3-
BUMblL — U3MEHEHWE KNIuMaTa yrpoxaer
nx 06pa3sy >KM3HWU U eCTECTBEHHOW Cpefe.
o cux TIop Mbl 3HANU BCETO TIPO lIeCTbe-
CAT OZHY TaKy1o KOJNOHUIO!

VI3BecTHble HaM KOJIOHUN UMTIEPATOP-
CKUX TIMHI'BUHOB 0OUTAOT B OCHOBHOM
Ha Tro6epexkbe AHTapKTUIbL HoBble
CTTyTHUKOBblE CHUMKMU TIOKa3asin, YTo
OHW BbICUXKMBAIOT ANla He TONbKO BLOJb
Tobepexkbsi, HO U BAanu oT Hero. OfHa
W3 KOJIOHUI PACTIONOXKEeHA TI0 MEHbLLEN
Mepe B 180 xusnomMeTpax oT mobepexxbsi!
VYBbl, UMTIEPATOPCKMNE TIMHIBUHbBL BCE elllé
OYeHb UyBCTBUTEJIbHBL K U3MEHEHUIO KJIN-
Marta. VUéHble TIpeonaratT, YTo B 6nun-
>Kanlive rofbl MHOTME U3 3TUX KOJIOHUN
MOTYT UCUE3HYTb.

wwnepamopckix nunabumnof
?amgomtqoy/om’ u? kocuoca
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kowema 67P/ Yyprooba — [epacuencs,
wue «,OWD’M gymockay

2. CYWECTBYET KOMETA B $OPME

PE3VIHOBOU YTOYKU

KoMeTbl — ManeHbKue HebecHble Tena,
KOoTOpble obpalatoTcst Bokpyr ConHia

W COCTOSIT U30 NbJa, ra3a U TIbUIU (MOXK-
HO CPaBHUTb UX C TPSAZHBIMU CHEXKAMU
WU J1e[sTHBIMU KOMKAMMU TTbUIKN). 3TO
TO, UTO OCTaJIoCh B TIpoliecce 06pas3o-
BaHus ConHeuHol cuctembl®. [TosTomy,
n3y4asi CocTaB KOMET, UCCTIeLl0BaTENN
MoryT 6o7blile y3HATb O TOM, KaK OHa
dopMupoBanacs.

YV xomeTnl ecTb TBEpLoe AfPpo. Koraa oHa
TIPUONVXKAETCS K 3Be37le U HarpeBaeTcs,
71é[ B COCTaBe KOMETHL TIpeBpallaeTcs

B ras. JTOT TIpOLiecc Has3blBaeTCs UCTIa-
peHueMm. Tax mosiBnseTCst XBOCT KOMETHL.
Boob111e-To XBOCTOB faXke 1Ba: TZla3MeH-
HbIN (ra30Bbli) U TbIIEBON. [I1a3MeHHbIN
XBOCT 4aCTO UMEET Tojly6oit OTTEHOK,

a TILJIEBOW CBETUTCA HEbIM.

B 2014 rony 30na EBpormetickoro xoc-
Muueckoro areHTcTBa (EKA) «Po3etTar
poctur xomMeTsl 67P. Eé Taioke Ha3blBaOT
xomeron YypiomoBa — I'epacumMeHxo
B UeCTb [BYX €€ OTKpblBATENIEN.

Komerta YyptomoBa — I'epacumen-

K0 GOpPMOW HaTIOMUHAET PE3UHOBYO
yTouxy. MccnepnoBaTenu CUMTAIOT, YTO
OHa TIOAIBWJlaCh B pe3ysbTaTe CIUSHUSA
ILBYX 6o7ee MenKuxX KOMET: BEPOSITHO,
OHW CTOJIKHYZIUCH U TaK U OCTAIUCh
ckneeHHbIMU. KomeTa-yTouka coBceM
Hebonblasi, e€ AuaMeTp BCEro 0Koso
4 KUJIOMETPOB.

* Haia ConHeyvHast cucteMa coctout n3 ConHua
U MHOXXECTBa HEOGECHBIX TeJl: TIAHET, Kap/inKo-
BblX TUIAHET, aCTEPOUOB, CTTyTHUKOB U KOMET.
Bnaropapst cune TAroTeHUst OHU TIOCTOSTHHO
obpaiatorcst Boxpyr ConHia.

~ MNounTaTb onncaHne, peleHsun 1 KyniTb Ha caiite MAPa i
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3 3BEPECT — HE [OPA, A [OPKA

OBepecT — caMast BblcoKasi ropa B MUpe,
OHa B3[lbiMaeTcs Ha 8848 MeTpoB HaZl
ypoBHEM Mopsi. Ho 3To HUYTO 10 cpaBHe-
Huto ¢ OnuMmnoM. Beab oH ouTun B ABa
C TIOJI0BUHOW pa3sa Boliie — 21 000 me-
TpoB! A 3Haelllb, e HaXOAUTCs 3Ta
orpoMHast ropa? Ha Mapce!

Ha camom pene Onumr — 3To ByZKaH.
Ha Mapce BynkaHbl 6b1BalOT 04eHb 6071b-
LIUMU: OT AECSITU [10 CTa pa3 6onblile, UeM
Ha 3emne. OgHa n3 puunH — Ha Mapce
HET TEKTOHUYECKUX TUIUT (CM. akT 33).
CnepnoBaTenbHo, 1aBa BCeraa U3Bepraet-
CSl B OIHOM W TOM YK€ MECTe, a BYJIKaHbl
MOT'YT BblpacTU 10 OTPOMHbBIX Pa3MEpPOB.
Ha 3emre oHu HUKoOrAa He 6bIBAIOT Taku-
MU BBICOKUMW, TIOTOMY YTO TUIUTbL CABU-
raloTcs OTHOCUTENBLHO APYT Ipyra U nasa
n3Bepraetcs B pa3Hblx MecTax. Kpome
TOro, Ha Mapce MeHblile cua TSXXECTU.

Topy Onumr ewé B 1879 rony o6Hapy»xui
YUEHBIA N acTpoHoM [[>koBaHHU Ckuara-
pennn. OH HasBan eé Nix Olympica, uto
o3HauaeT «CHera Onumra». Takoe UMs oH
Ilazn n3-3a eé cBetoro orreHka. Cxuarma-

Pennun y>ke TOrAa TIPeATIonarasl, YTo ropa
OU€eHb BblCOKAST: €€ BEpIIMHA 0CTaBanach
BUIIHA [JaXKe BO BPEMSI CWJIbHbBIX TIbL1EBLIX
6ypb Ha Mapce. Korpa yuéHble o6Hapy-
KWW, YTO HA CaMOM [lefle 3TO TIOTyX-
11U BYJIKaH, TO TIOMEHSUIN Ha3BaHue

Ha Onumr.

' W ewy? woe-tmo
BepoaTtHo, Onumn gaxke He cambli
BbICOKMN B Hawen ConHeyHoM
cucteme (cMm. pakT 2). Ewe 6o-
nee Bblcokas ropa, Pesicunbaus,
Haxo4UTCA HA FTMraHTCKOM acTepo-
noe Becta. [TpegnonoxutensHo,
oHa pocturaet 22500 meTpos,
HO [0 KOHLA YBEepPEHHbIMWU B 3TOM
Mbl ObITb HE MOXEM. TOYHO 13-
MEPUTb FOpy COBCEM He NMPOCTO,
W He BCE U3MepeHUst [atoT ognHa-
G KOBble pe3ynbraThl.

10 NNAHETHI M BECKOHE TlounTars onucaHue, peUeH3um 1 KynuTb Ha caiite MU®a
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wLekpoenmeqpiins/,
ULl koculceckay mblib

U KOCMUYECKUE KAMEWKY Y TEES HA TOPOTE

OTKpow ABePb N BBITIAHU Ha YIULEY.
BronHe BO3MOXXHO, Tiepe[; Tobo ne-

>KaT MUKPOMETEeOPUTbL — MaJleHbKune
KYCOUKUN KaMHSsl, OTKOJIOBLIMECS OT MeTe-
oputoB (cM. daxT 11) Hawe ConHeYHo
cucteMbl. OHU CTPEMUTENBHO TIPOHOCSITCS
yepe3 aTMocdepy 3eMnn U MOLYT yTacTb
Ha TBOO YNIULLY, WU B Cafi, WIN Ha KPBbLIY.

E>XeroiHo Ha TIOBEPXHOCTb 3eMU TIaZlaeT
0KOJ10 COpOKa ThlCSY TOHH (!) BelllecTBa

13 KocMoca B BUie MUKPOMETEOPUTOB. OHN
COBCEM KPOXOTHbLE: 0T 10 MUKPOMETPOB
(Tax Ha3bIBAIOT THICSTUHYHO YACTb MWIU-
MeTpa) 10 1 MUIIMMeTpa B AUaMeTpe Win
TioTiepevHoM paspese. Ha camoMm fiene sto
cKopee KOCMUYEeCcKast Tibllb, YeM KaMeLlKN.
Eé TToUTN HEeBO3MOXKHO OTZIENIUTb OT 0ObIY-
HbIX KaMHeN, 3eMIN WU TIecKa.

BONBIUIMHCTBO KOCMUYECKUX YaCTUL] Obl-
CTPO UCHe3aeT ¢ [OXEM U BeTpoM. JKarnb,
Bellb MUKPOMETEOPUTbL — B TOM UUCT1Ie

WX COCTaB — MOTYT HEoObIYAtHO MHOT0
pacckasaTb HaMm 0 COnHEYHON cUCTeEMe.

A ecnu MUKPOMETEOPUT TIOTIAZIAET, HATIpU-
Mep, TIoZ, BOX b, YUEHBIM OU4eHb TPYAHO

BbISICHUTb, OTKY}a UMEHHO 3TOT KaMelleK
TIpUIETer.

Ho ectb Ha 3emMne MecTo, rje MUKpoO-
METEeOPUTbL COXPAHAIOTCSA [OPa3Ao0 Nyy-
uie, — AnTapxnza. B xonogHoMm n cyxom
KIMMaTe BHE3eMHble MaTepuansl B UX
COCTaBe [071blile OCTAOTCA HETPOHYTHIMMN.
AHTapKTUUeCKNne MUKPOMETEOPUTHL — Ha-
CTOSIIIAs 30710Tast XXWUia st yUEHbIX!

UWW-UM
o bonbwwuHcTBO MEeTeopuToB NPomncC-

XOAAT U3 Mosica acTepouaoB Mexay
Mapcom n HOnutepom.

© MHorga MMKPOMETEeOpUTbI HaHO-
cAT ywepb KocMUYeckon cTaHuum
(MKC). Mockonbky oHa obpalyaertcs
BOKPYr 3eMin C 0rpOMHOMN CKOPO-
cTbto (okono 28000 knnoMeTpos
B Yac), CTONKHOBEHME Aaxe C Mastko-
CEHbKMM KaMeLlKOM MOXeT NpobuTb
0TBEpCTUE B KOpnyce.

MoynTaTh ONUcaHue, peLeH3uu 1 KynuTb Ha caiite MV®a *HEYHAHA BCEJIEHHAA 11
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5 oTpLIMKE B KOCMOCE
HE MECTO

JKn3Hb YenoBeka B KOCMOCE O4eHb OT-
NNYaeTcs OT XXU3HU Ha 3emiie. [lepBoe
BpeMst KOCMOHABT MOXET YyBCTBOBAaTb
CWIbHOE [0JI0BOKPY>KEHWE, a €r0 MblLIILIbL
1 KOCTU TIOCTETIEHHO ocnabeBatoT. Kpome
TOrO, K I'0J1I0BE TIPWINBAET HOJIblIIe XU -
KOCTU (KpOBU U BOZbL), U3-32 UEro oHa
KaXkeTcsl TSHKENON. 5TO UHOTAA TIPUBOAUT
K TIpobnieMam c rnasaMu.

EcTb v ellé ofHa TpobyieMa: KoOCMOHaBTaM
JKeaTeslbHO He OTPbIrmBaTh. Sxurax MKC
TIOUTU He UCTTLITHIBAET CUJIbL TSKECTH, @ 3TO
BAUSIET Ha TinleBapeHue. Koraa Thl Mbélllb
HaTUTOK C TTy3blpbKaMU (HAT[puUMeD, rasu-
POBaHHbI/ TMMOHAZ) Ha 3eMie, To 671aro-
Japsl cuile TSHKeCTU XXUAKOCTb 0Ka3blBAeTCS
Ha AHe xenynxa. [Ty3bipbku Bo3Ayxa, Ha-
060pOT, TIOIHUMAIOTCSL B €I0 BEPXHIO YacTb
W BbIXOIAT HAPY>KY TIPU OTPbLKKE.

o npoucxogusn
C ﬂcaykad, am,ms/m:z

A BOT B KOCMOCe >XMAKOCTb U TTy3blPbKU
6onTaoTcs B XKenyake Briepemeliky. Ecnn
KOCMOHaBTaM BCE-TakW He yAaeTcs chep-
3KaTb OTPLLKKY, TO OHA TIOJly4aeT-
Csl «KUAKOW», TO eCTb HAPYXKY
BLIXOAUT He TONIbKO BO3AYX.
3T0 He o4eHb TIPUATHO, 0CO-
6eHHO Korfa BCE BOKpYT Tebst
TIapuT B HeBeCcOMOCTU. BoT
Touemy Ha bopty MKC
He TIbIOT HaTIUTKMU C TIy-
3blpbKamu. Hukaxon
rasunposku!

6 B 2019 FOAY KMTAVICKUV ATMAPAT TIOBHIBA
HA OEPATHOVI CTOPOHE NYHLI

Yanbs — Kuraickas 6ornHs JIyHbL

Eé nmsa pnanu nporpamme Kuranickoro
HALIMOHATIBHOI'0 KOCMUY€eCKOr'0 YTIpaB-
JleHus, 3amnylieHHon B 2007 rony. Muc-
cn «HaHba-1» 1 «HaHbs-2» netann
Bokpyr JIyHbL [To3xxe, B pamkax Mmuccnn
«HaHb3-3» 1 «HaHb3-4», KocMUuveckmne
MOZYNU cenn Ha JIyHy Ha pa3HblX e Tony-
uapusax. Hu B ogHOM 13 5TUX TIONETOB

Ha 60pTy He 6bUI0 Ntozent.

[TouTtn Bce Muccum «HYaHbs» uMenu 60sb-
10€ 3HaUeHune Ans pa3sBUTUSA KOCMOHAB-
™xun. Moayns «Hanb3-3» B 2013 rogy
COBEPLINJL MATKY10 TIOCAZKY Ha TIOBEPX-
HOCTb JIYHBL. 3TO 03HAYAET, YTO KOCMUYe-
CKUW amrapart Tpu TIPUIYHEHUN He TIoNy-

YU CYylIeCTBEHHbIX TToBpeXxxaeHun. Cpean
ABTOMATUYECKUX CTAHLIUI TaKoe Tiocen-
HUI pa3 ypanocb muccun Coetckoro Co-
103a «HYHa-24» B 1976 rogy. «HaHb3-4»
Oblna ellé mpuMeYaTesibHee, TIOTOMY UTO
€& MofyJlb COBEPLIWIL MATKY10 TT0Ccaaxy
Ha obpaTHOM cTOpoHe JIyHbl — TOW Ya-
CTW, KOTOPY10 HUKOTZlA HE BUIHO C 3eMIN.

U st0 ewé He Bcé! B 2020 rogy «YaHba-5»
ZIoCTaBWIa Ha 3eMiito nyHHble KaMHu. Ta-
KOro He 6bu10 ¢ 1976 rona, xorna MUCCUA
«JIyHa-24» TipuBe3na oxosno 170 rpaMMoB
JIYHHOT'O TPYHTAa. A paHblile Bcex 06pas-
LIbl B3SUIL aMEPUKAHCKNE aCTPOHABTbL

¢ xopabns «Amonno-11» — TepBble noawn,
CTYTIMBLUIWE Ha TIOBEPXHOCTb JIyHbBL

12 NNAHETHI M BECKOHE MMounTarts onvicanve, pEeLEH3nU U KYyNUTb Ha caiite MUDa
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Muccust «Hanba-5» mpusesna Ha 3emito
1731 rpaMM LieHHbIX KyCcOuKoB JIyHbL. 3TN
KaMHW TIOSIBUINCH B pe3yrbraTe U3Bep-
SKeHUS JIyHHbIX BYJKaHOB. MM mpumep-
HO 1,2 Munnuapna net, 1 OHU HaMHOI'0
MO7I0Ke TIpeablaylmx 0bpasLos. Termepb
UCCeloBaTeN MOTYT 6OJiblile Y3HATH

0 BO3pacTe, COCTaBe U TIPOUCXOXKAEHUN
CTTYTHUKA Halllei TUlaHeTbL.

Kpome Toro, «HaHb3-5» nocrtaBuna
Ha JIlyHy xutanckuin ¢nar. Tak Kuran

CTasn TPeTbUM rOCyLapCcTBOM, Yen dnar
T06blBaJ1 HA ECTECTBEHHOM CTTYTHUKE 3eM-
nun, — 1tocne CCCP n CIIIA.

"/ TOYEMY HET KBALPATHLIX TNAHET?

Kaxux TO7bKO TIIaHET He GblBaeT, HO Gop-
Ma Yy HUX OflHa: OHU KpyT7ible. Bcé motomy,
YTO TIZIaHeTbl OUeHb 6ombline. 3BE3 bl

W KPYTIHbLE CTTYTHUKW TOXKe BCeraa Toxo-
KW Ha u1ap. A BOT acTeponibl — MasleHb-
K1e KaMeHUCTble HebecHble Tefla — Ha-
MHOI'0 MEHbIIIE TI/IAaHET U UMEKOT CaMble
pa3Hble $opMbL, B TOM UNUCTIE OUEHDb
cTpaHHble. ITo cyTn, acteponibl — 3TO
0CKOJIK, OCTaBLINECs TIOCT1e obpa3oBa-
HUS TaHeT Hallen ConmHeYHON CUCTEMbL
(cMm. paxT 2).

WTak, TnaHeTsl KpyIible. 527
HebecHble Tena Taxoro
TUTIA UMEIOT COBCTBEH-
Hyl0 rpaBUTaLNIO,
KOTOpasi TIPUTSATU-
BaeT UX aTOMbl KaK
MO>HO 671VKe ApyT

K npyry. [TosTomy
MAaCCUBHBLI 06'bEKT
TipuHuUMaet Gopmy
uapa. To He o3Haua-
€T, UTO Ha TUlaHeTaX HeT rop uin

VLIennit — B3ATb XOTs 6bl Hallly 3emiito.
Ho 10 cpaBHEHMIO C €€ pa3MepoOM U Bbl-
COTa rop, 1 INybuHa yienmii B o61emM-To
He3HAYUNTENbHL.

ITo To¥ >Xe TIpUUNHe acTepounbl He Kpyr-
Jible: Y HUX CJIULIKOM MaJleHbkast Macca
(cM. paxT 72) 1 TTOSTOMY HET [OCTATOU-
HOW CWUJIbL TSDKECTU, KOTopast puaana 6bl
M dopmy LIapa.

Kcramn, ns-3a Mmanon rpasu-
ST e Tauuu ropsl Ha Mapce
N BbllIE, YeM Ha 3eM-
ne. Cuna TsHKeCcTn
Ha Mapce cocTtas-
NISieT BCero TpeTb
OT Halllen CUbl
TskecTu. Tax,
MapcuaHckas ropa
OnuMmr gocTuraet
7 riopsinxa 21 000 me-
TPOB, TOrAa KaK Halla
camMast BblcoKasi ropa JBepecT —
«Bcero» 8848 meTpoB (cM. axT 3).

[eprypuie — Bengpa — Sewnes — [fape — Dnwmep —
_éw'fjpﬂ — _},bm i é/eWH,

/_70/702;«5/.,“ — Berepoen — ézu? — na [larmy

— fea —

Cnpenscs — Jfugems — é’eo’eyame
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