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BOJIBIION AJJPOHHBIN KOJNNTAMIEP ¥ TOMCKY HOBOY ®M3WKHM HA 3EMJIE 1 B KOCMOCE

CTaHAapPTHas MOAAb PYHASMEHTAABHBIX HaCTULL — OAHa U3 OCHOB COBPEMEHHOM husnkn. Ans ee

OKOHYaTeAbHOV NPOBEpPKU NOCTPOEHO CaMoe AOPOroe B MMpe NH)KeHepHoe Coopy>keHne — BonbLioin AApoHHbIN Koananaep (BAK).
IKakve pe3yAbTaThl Y>Ke NoAyHeHbl C ero NOMOLLLIO, M Hero OXKMASIOT yYeHble OT ero AaAbHerwen paboTbl? HTo Ham paccka)kyT HoBble
KOCMUHecKme 3KCnepyMeHTbl O husvike 3a npeaenami CTaHAPTHOM MOAAN?

TNoxknapuuk: [iMurpuit AKy60BCKUI

KaHauaar du3nKo-MareMaTuIeckux HayK, CTaplinii HayYHLIW COTPYAHUK 0TAeNa acTpoU3uKKU U 3N1eMeHTapHbIX YacTuy, MHeTuryTa
Teopernyeckon pusuku HAH VkpauHsbr.

MNpurnawaem scex >kenatomx!

Bxoa no aboHemeHTam. CToMMoCTb roA0BOro aboHemeHTa Aoma y4eHbiX — SO rpH.

MNpuBeTCcTBYIOTCS Talkoke A0BPOBOALHLIE B3HOCHI HA NPOBEAEHVE NPOCBETUTEALCKUX MepPoNpUAaTU AOMa YHeHbIX.
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C NMUCbMEHHOrO cornacua pegakuun.
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NVTOH

Jleounp Kcandpomanuru,

AOKTOp $KU3.-MaT. HayK, 3acNy}eHHbIii AesTeNb HayKu
Poccuiickoii ®eaepanuu

WHcTutyT Kocmnyeckux uccneposanmii PAH, MockBa
Cepreii lopauenKo,

Bnagumup MaHbKo

«BceneHHas, npocTPaHCTBO, BpeMSA»

3a nocAeaHVe YeTeepTb Beka MNAYTOH NOTepsIA CTaTyC NAGHeTbI

1 nepecTtaA bbITb CaMbiM AaAEKUM NOCTOSIHHO HabAloAaeMbIM TeAOM
CoAHEeYHOM cUCTeMbl, «YCTYNUB MeCcTo» APYruMm CPaBHUMbIM MO o
pa3mepy obvekTam lNosica Konnepa. Tem He MeHee, UHTepec K Hemy UL
He ocnabeBan, 1 oTnpasAeHHas K MNAYTOHY cneunaAn3npoBaHHas :
KOCMU4ecKasl MMccus, Nnpn3saHHast YAOBAETBOPUTL AOBONLITCTBO
y4eHbIX, NOCTaBnAa NepeA HUMK elle BoAbLLe HOBbIX BONPOCOB.

4 BcenetHas, NPOCTPAHCTBO, BPeMS! www.universemagazine.com



TaK, nepBble pe3yAbTaTbl UCCAEAOBA-
HuK MaytoHa (134340 Pluto), noay-
YEeHHble KOCMWYECKMM annapatom

New Horizons, Aerav Ha CTOA yueHbIx. Bnep-

Bble B WCTOPWUM PYKOTBOPHbLIA MOCA@HHMK

3emMAM nponeTen BOAM3M 0ObekTa nosca

Koiinepa. Tenepb yxe 1 06 aTom HebecHoM

Tene MOXHO Cka3aTb, UTO OCHOBHasi YacCTb

MHGOPMaLMM O HEM NPeAOCTaBAEHa aBTo-

MaTUYecKorl MeXMNAaHETHON CTaHuMen. Uto

0OHapYXUA aMEePUKAHCKMI 30HA B XOAE MUC-

CAEAOBAHUM AQAEKOTO XOAOAHOTO MUpa?

Huxe npuBoaUTCS KpaTkWit 0630p NpeaBa-

PUTEABHBIX PE3YALTAaTOB MUCCHMU.

BOABLUMHCTBO ~ OU3NUECKUX XapaKTepu-

CTUK cuUCTeMbl «[1IAYyTOH-XapoH», U3MEPEHHbIX

B XOA€ HA3eMHbIX U OKOAO3EMHbIX HabAO-

AEHWIA, OKa3anuCb OAM3KUMK K MCTUHHBIM.

Paaunyc MaytoHa no paHHbIM New Horizons

paBeH 1185 Km; NpMMEPHO TaK Xe ero oue-

HMBAAM AO MPOAETa, XOTA BCTPEYAAUCH U He-

CKOAbKO MeHblUMe 3HauveHua (1130-1140

KM).1 AOCTaTOUYHO TOYHOE COBMAAEHME MO 3TO-

My napameTpy MPOAEMOHCTPUMPOBaA U Xa-

pOH (604 kM npu Boree paHHKX OLEHKax OT

580 po 630 km). Ob6LLaa macca cucTeMbl —

1,47x10%2kr — TaKXe OCTaAacb MPaKTUUECKH

6e3 13meHeHuit. CuAbHee BCEro M3MEHWAOCH

1BMB Nel1, 2005, ctp. 26; Ne11, 2011, ctp. 12

COOTHOLLIEHWE MacC €€ OCHOBHbIX KOMMOHEH-
TOB: ECAU paHee OHO OLEHMBAAOCh Kak 7:1, To
Tenepb U3BECTHO, UTO [MAYTOH MaccHBHeE CBO-
€ro KpynHewwiero crnyTHuka B 8,59 pasa, 10
€eCTb Macca XapoHa coctaBaseT 11,65% mac-
cbl laytoHa. PaccrosiHe mexay LeHTpamu
HeBECHbIX TEA OKa3aAOCh HECKOABKO MEHBLLIE,
yem npeanonaranochb paHee — 19 570 k.

Atmocdepa npogosnKaeT
YOUBAATD

BaXHble pe3yAbTaTbl MOAYYEHbI MPU UC-
CAeAOBaHUAX noBepxHocTen MAyToHa u Xa-
POHa, a TakXe Pa3pexXeHHOM NAYTOHUAHCKOM
atMocdepbl (y XapoHa rasoBasi obonouka
B NpeAenax  UyBCTBWUTEAbHOCTH  MpWBOPOB
New Horizons He HalpaeHa).

McenepoBaHUs, BbIMOAHEHHbIE B MOCAEA-
HUe pecATMAeTUS XX BEKa, NMOKa3blBaAW, UTO B
aTMocoepe MayToHa npeobrasaeT asor (kak U
B aTMocoepax TutaHa? 1 TputoHa® — KpynHen-
wmx cnytHukoB CatypHa v HentyHa). Bmecre
C TeM Ha3eMHble CMEKTPOMETPUUECKUE U3ME-
PEHVSI YBEPEHHO YKa3blBaAM Ha MPUCYTCTBUE
MeTaHa. Ho 6bIA0 HEICHO, OTHOCATCS AV HABAHO-
AaemMble METaHOBbIE MOAOCHI K aTMochepe UA1
Xe K MHEI0 Ha NMoBepxHOCTU. B cnektpe otpaxe-

2BMB Ne12, 2012, c1p. 4
3 BMB Ne9, 2008, c1p. 15

CONHEYHAS cUCTEMA B

HUSI KAPAMKOBOW MA@HETbI, MOAYYEHHOM ELLe
B 1978 1., HABAHOAGAUCH AMHWUM MOTAOLLIEHMS Ha
AMHaX BoAH 620, 790 1 840 HM, KoTopble Co-
BMaAAKOT C PacUETHbIM CMEKTPOM MOMOLLEHUA
MeTaHa. 3T AMHUK, BEPOSITHEE BCETO, BO3HWUKa-
FOT MMEHHO B ra3oBoi dase.

Mo pe3syAbTaTaM Ha3eMHbIX M3MEPEHUN
NAOTHOCTb aTmocdepbl [AyToHa oueHuBa-
Aacb B 7,3x10%2 MOAEKYA HAA KBaApaTHbIM
CaHTUMETPOM MOBEPXHOCTU (OKOAO TPETH
COAEPXaHWUA YIAEKWUCAOrOo ra3a B CTonbe aT-
Mocohepbl Mapca). 3ta oueHka OTHOCMAACh
TOABKO K METaHy, OAHAKO A@BHbIM KOMMO-
HEHTOM ra3oBoM 0BOAOUKM OKA3AACS HE OH.
B 1988 1. HabAtAANOCh NOKPbITUE MAYTOHOM
craboit 3Be3abl. A0 TOro, Kak OHa CKpbIAACh
3a AUCKOM KapAMKOBOWM MAAHETBI, €€ APKOCTb
ybblBaAa MOCTENEHHO, B TEYEHWE HECKOAb-
KMX CEKyHA, YTO YKasblBaAO Ha AOBOALHO
NAOTHYtO aTMocdepy. Ao MpoAeTa annaparta
New Horizons cywectBoBaan NPeANOAOXe-
HMA, YTO MAYTOHMAHCKasA atMocdepa MOXeT
6bITb AQXE MOLLHEee, YeM oxupanocb. Ho
NoAPObHbIE U3MEPEHUS C MOMOLLBIO BopTo-
BOro cnekrpomerpa Ralph roBopsit 0 3Hauu-
TEAbHO MEHbLLEM AGBAEHWU Y NOBEPXHOCTH,
yeM MPOrHO3MPOBaAOCh. MO NpeABapUTEAb-
HbIM OLEHKaM, OHO cocTaBasieT Bcero 0,01
M6ap — B 100 TbiC. pa3 MeHblUe atMocdep-
HOro AABAEHMSI Ha 3EMAE Ha YPOBHE MOPS.

BceneHHas), NpoCTpaHCTBO, Bpems]
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CONHEYHAS CUCTEMA

A TocnepHuii cHumok MnyToHa kocmuyeckuit annapar New Horizons

cpenan U3 ero TeHM, C paccToAHNA oKono 2 miaH kM. Ha hotorpacdpum suana
«NNYTOHMAHCKaA KOPOHa» — pe3yNibTaT paccessHUA CONHEYHbIX Jy4ei Ha
YacTuuax asposonen B aTMocepe KapaMKOBOIA NnaHeTbl. bonbwas TonwmMHa

1 BbICOKaA APKOCTb CBETALLEr0CA OPeosa CTana HeOXMAAHHOCTbIO ANA YYEeHbIX.
N306paxeHue 6b110 NONYYEHO HA3eMHbIMU NPUEMHBIMU CTAHUUAMM 23 MioNA

2015 r. CeBep BBEpXY.

TeM He MeHee, paxe Takas paspexeH-
Haa atmocdepa crnocobHa yAepxuBaTb
BO B3BELEHHOM COCTOAHWW 3HAYUTEAb-
Hble Maccbl aspo3onei. OHU 6biav 06-
HapyXeHbl yxe nocae npoaeta [ayToHa,
korpa New Horizons, Haxoapficb B ero Te-
HU, cdoTorpadmpoBan OPEOA BOKPYr ero
AWNCKa, BO3HUKAIOLWMI 3@ CUET paccesHus
COAHEYHOro CBETa Ha MUKPOCKOMUUYECKUX
yactuuax. OHM COCTOSIT MPEAMOAOXKUTEND-
HO M3 NPOAYKTOB $OTOAM3a MeTaHa (ero

'V CornacHo npeanonoxeHnaM y4eHbix, B LeNOM
noATBEPKAEHHbIM HabN0AeHMAMY annapaTta New
Horizons, nop aeitctuem ynerpadmonerosoro
n3ny4eHus ConHLa MeTaH B NNYTOHMAHCKOM
atmocdepe npeBpaLyaetca B 6onee CnoxHble
yrnesopopoAb! (B YactHocty, stuneH C.H, u auetunex
CzH:), Monekynbl KOTOPbIX Aanee NONMMEPU3YIOTCA

B BbICOKOMOJIEKYNAPHbIE CORAUHEHNSA, NONYUMBILNE
o6iee HazBaHWe «TONNHBI». OHN KOHAEHCUPYIOTCA

B MUKPOCKONUYECKUE YaCTHLibI, NOCTENEHHO
BbINajaloLMe Ha NOBEPXHOCTb KapIMKOBOM
nNaHeTbl. 3a CYET 3TUX NPOLLECCOB OHA NpuoGpeTaeT
XapaKTepHYI0 KPaCHOBaTO-KOPUYHEBYIO OKPACKy, yke
3HaKOMYI0 NIAHETONOraM Mo BUAAM NOBEPXHOCTH
TutaHa — CaTypHUAHCKOrO CNYTHUKA C MJIOTHOM
a30THO-MeTaHoBOM aTMocepoil.
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pa3n0XeHUsA Ha aToMbl BOAOPOAA M YrAe-
poacoaepxalie cBoOOAHble pPaAMKaAb
NoA AEMCTBMEM YABTPAGUOAETOBOIO W3-
AyyeHuss CoAHu@), NOCTENEHHO MOAUME-
pU3yroLLMXCS B BbICOKOMOAEKYASIPHbIE
YrA€BOAOPOABI. MHTEpPECHO, UTo, No mpea-
BapUTEAbHBIM AGHHbIM, KOHLEHTpaLua as-
po30Ael NpU yAAneHWU OT MOBEPXHOCTU
napaer HepaBHOMEPHO, AEMOHCTPUPYS
ABa CAOSl MOBbILEHHON MAOTHOCTU Ha Bbl-
cotax okoAo 50 u 80 Km.

'V A3oTHo-MeTaHoBas atMoctepa lnyToHa APKO CBETUTCA Ha CHUMKe

30HAa New Horizons, caenanHoMm 14 uions ¢ paccroanma 360 TbiC. KM, 3a

CYeT NPUCYTCTBUA HEOXMAAHHO GONIBLIOrO KONNYECTBA B3BELUEHHbIX B Hell
TBEPAbIX YaCTUL, COCTOALLUX U3 HENETYYMX BbICILIUX YINEBO0POA0B. A3po3onu
LOCTOBEPHO NPOCNEXMBAIOTCA A0 BbICOTbI 130 KM Ha noBepxHoCTbio. Ha
Bpe3Ke: AanbHeiiwan pacindpoBKa N306paeHnit, NoayyeHHbIX Kamepon
LORRI (Long Range Reconnaissance Imager), nokasana, 4To KOHLEHTpPaLumus
aspo3onen, 0603HaYeHHaA YCNOBHLIMYU LiBETaMK, YObIBAET C BbICOTON He
paBHOMEpHO, a UMeeT ABa NNKa B61u3u oTMeTOK 50 1 80 KM.

Cnowu aspo3onen

BbICOKMIA ypOBEHb COAEPXAHUA TBEPABIX
yacTuL, MOXET OBbSCHATbCA AMbOY3UER Me-
TaHa CKBO3b MAYTOHWAHCKyO atMochepy npu
MOCTOSIHHOM €ro yTeuke B KOCMWUYECKOE Mpo-
CTPaHCTBO. TEeOpeTMUECKU AN YAepXKaHWs
B HEW 3TOro AErKoro rasa Macca MAyToHa AOAK-
Ha COCTaBASITb OKOAO 2,3x10%2 Kr —NoYTU BABOE
6OAbLLE AEVICTBUTEABHOTO 3HAYEHMS. [TpK 3TOM
MaKCUMaAbHaa Temneparypa y NnoBepxHOCTU
He MOXeT npeBbiwatb 62 K (-211°C) npu pe-
anbHOM cpeaHer Temneparype 52 K.

SkcnepumeHT Alice
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NASA/Johns Hopkins University Applied Physics Laboratory/

Southwest Research Institute

A He3aponro no BxoxpeHns 30Haa New Horizons B TeHb MnyToHa npu6op Alice Hayan nsmepenus
BuauMoit apkocti ConHua. OHa cTana nocTeneHHo naaatb NPUMEPHO 3a 5 MUHYT 10 TOTO, KaK CBETUNO
CKPbINOCh 33 NIYTOHUAHCKUM AUCKOM. BHayane B OCHOBHOM perucTpupoBanoch NOrioLeHue CONHeYHbIX
nyyeit MoneKynApHbIM a3oToM (N2), HO NO Mepe «3ax0fa» BCe YeTYe NPOABAAANCH IMHWN NOTNOLEHUA
MeTaHa 1 6onee cnoXHbIX yrneBoaopoAos. Motom ConHue nonHocTbIo «noracnox. Mocne ero BbixoAa Us-3a
MnyToHa Bce aTMocepHble I heKTb NOBTOPUANCH NPAKTUHECKN MAEHTUYHO, TONbKO B 06paTHOM nopaake.
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AvHamuka atmocdepbl MNayToHa Hanps-
Myl0 cBfid3aHa C rAoHanbHbIMU KoAebaHWsA-
MK Temnepatypbl. CornacHo pacuyetam, ee
YMEHbLLEHWE BCEMO Ha 2 rpaayca NpUBOAUT
K KOHAEHCaUMW MOAOBMHbI aTMOCHEPHOro
MeTaHa. o3ToMy ero copepxaHue B aTtMo-
chepe AOMKHO 0COOEHHO CUABHO MEHSATLCSA
B 3aBMCMMOCTM OT MOAOXEHWUA KapAMKOBOWM
nAaHeTbl Ha opbuTe, BbI3bIBAOLLETO CE30H-
Hble TeMnepaTypHble KOAebaHus.

3AECb CTOUT BCMOMHWTb, YTO €CAWM Ha
3emMAe CMeHa BpeMeH ropa B OCHOBHOM
CBfi3aHa C HaKAOHOM 3KBaTopa MAaHEeTbl K
ee opbuTanbHOM MAOCKOCTH, TO Ha MAyTOHe
1 XapoHe K OBOAbLLIOMY HAaKAOHY 3aKBaTopa
pobaBasieTcs U BOABLLION SKCLEHTPUCUTET
op6buThl (0,25). Ocb MX BpaLLEHUSs OPUEHTH-
poBaHa TakMuM 06pas3om, 4YTo B Hally 3no-
Xy B MepuUreAmn n adeanmn OHU NOBEPHYTbI
3KBaTOPOM K COAHLY. ITO AeAaeT Ce30HHbIEe
3hPEKTbl AOBOABHO 3aMbICAOBaTbIMU. B no-
ASIPHBIX 0bAacTax MAyToHa CMeHa Ce30HOB
B LEAOM HanoMWHAET 3EMHYIO — OAHA 3W-
Ma M OAHO AETO 3a oA, XOTSl €CTb pasanuune
MeXAy MOAYLIAPUSIMU: B HOXHOM ObICTPO
HacTynaeT AeTO U MEANEHHO — 3UMa, a B Ce-
BEPHOM — HaobopoT. Ho B 3KBaTopuanb-
HbIX 0BAACTAX APYT Apyra CMEHSIHOT YeTbipe
ce3oHa: ABa nepuopa Hu3koro ConHua M
ABa — BbICOKOTO, KOTOPblE MOXHO Ha3BaTb
«A€THUMMW», HO MPU ITOM OAHO AeTo Bonee
XOAOAHOE, a Apyroe — 6onee Tennoe (ecaun
YMECTHO Ha3blBaTb «TEMAbIM» CE30H C TEM-
nepatypor okono -210°C). B «<3umHuin» ne-
pMOA Ha TMOAKOCAX KaPAMKOBOW MAAHETHI
LapAT NAYTOHWAHCKME MOPO3bl — TeMnepa-
Typa Tam onyckaetcs Ao 25-30 K.

PacueTbl TakXe MOKa3blBalOT, YTO
B pe3yAbTaTe npeueccuMu OCb BpalLeHust
MAyTOHa onMCbIBAET KOHYC BOKPYT NepneH-
AMKYASIpA K MAOCKOCTH OPOUTBI C NEPUOAOM
B HECKOAbKO MMAAMOHOB AET (Y 3eMAM 3TOT
nepuop COCTaBAAET BCero 26 ThiC. AET).
[Mo3ToMy MPUMEPHO 4Yepe3 MWAAMOH AEeT
3Ta OCb, NOAOOHO 3EMHOW OCH, B mepure-
AWMU 1 adernn ByAeT «CMOTPETb» B CTOPOHY
ConHua (nop yraom 33°), a KapTMHa ce3o-
HOB CTa@HET MPOLLE: B KaXAOM MOAYLLIAPUM
OyAeT ueTkasi CMeHa 3UMbl U AeTa, Mpu-
YyeM B OAHOM W3 MOAYLLIAPUI AETO OKaXeT-
CA «wKapyer, YeM B APYTroMm.

MocneaHn pa3 MAyTOH npolwen nepu-
reavin B 1989 1. BepoaTtHo, B 3TOT nepuoa
3HaUUTEAbHAsA YacTb OTAOXEHWN TBEPAOrO
MeTaHa M a30Ta, UCNapuBLLUMCh, MepeLura
C MOBEPXHOCTU B atMocdepy, C YeM U CBS-
3aHbl MHOTME HabAtoAGEMbIE IDDEKTBI.

Mpu3Haku razoBoi 060AOUKM (TAABHBIM
06pa3oM MOAEKYAbl HEWTPAAbHOrO a3oTa)
New Horizons npocaeana A0 Bbicotbl 1600
KM Hap MOBEPXHOCTbIO KapAMKOBOW MNAa-
HeTbl A0 U MOCAE MPOXOXAEHWA uepes3 ee

Asryct 2015

ConHeuHbl BeTEP

CONHEYHASI cCTEMA | T

PaccevBaiolasca
a30THO-MEeTaHOBasA
aTmocdepa MnyToHa

3ameaIeHHbIVI 1 OTPAKEHHDIN
CONHEYHbI BeTep
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A (xeMma B3aMMOJEICTBUA CONHEYHOTO BeTpa (CBEPX3BYKOBOr0 NOTOKA 3apAMKEHHbIX YacTuLl,
ucnyckaembix ConHLeM) ¢ NNYTOHMAHCKOM aTMocdepoit, cocToswieil rnaBHbIM 06pa3om U3 asoTa. YacTb
MoJieKyn aTMoctepHbIX ra3oB 061aAaeT AOCTaTOYHOI 3HEprueil, 4To6bl npeoaoneTb cnabyio rpaBUTaLMIo
MnyToHa N «YCKONB3HYTbY» B KOCMUYECKOE MPOCTPAHCTBO, TAe OHW MOHW3UPYIOTCA YNbTPahnoNeToBbIM
uzny4yenuem ConHua, 06pasys npenATcTBUe ANA UOHOB CONHeyHoro BeTpa. MocnepHue, B CBOIO
oyepesb, TOPMO3ATCA U OTKNIOHATCA OT NePBOHAYaNBLHOrO HanpaBaeHus, GopMUPYA YAAPHYIO BONHY
(o6nacTb NPOCTPAHCTBa, e 3TO NPOMCXOAMT, YCIIOBHO NOKa3aHa KpacHbIM LBeToM). bnarogaps atomy
B3aMMOAECTBUIO YaCTb NOHOB, KNOTEPAHHDBIX» aTMOCepoN, YCKOPAETCA U HauMHAeT ABUraTbCA B
NPOTUBOCONIHEYHOM HAaNPaB/IeHNN — TaK BO3HUKAET MOHHBII KXBOCT» KapAMKOBOWN nnaHeTb! (rony6oi
UBeT), 3aperncTpupoBaHHbiit npuéopom SWAP 30naa New Horizons. U3mepeHus nnoTHocTH 3Toro
«XBOCTa» Ha PasNN4HbIX PACCTOAHUAX AAAYT BO3MOXKHOCTb PaccynTaTh CKOPOCTb, C KOTOpoii MayToH
TepseT CBOK ra3oByio 060104Ky, U NPeAOCTABAT BaXHYI0 UH(OPMaLUIo 06 3BoNIoLMM 3TOrO 06bEKTa.

TeHb, HaOAOAAA «3aXOA» U «BOCX0A» COAH-
ua.* Mosaamn MayToHa annapat obHapyXWA
NPOTSXXEHHbIM a30THbIA «XBOCT», KOTOPbIN
BO3HWKAET NpU B3aUMOAEWCTBUM MAA3MbI
COAHEYHOro BETPa C BEPXHWMU CAOSIMU aT-
Mocoepbl U TAHETCA Ha PACcCTOSIHUE HE Me-
Hee 100 TbIC. KM.

B 3apauu MUCCUM BXOAWMAM TaKXE UCCAE-
AOBaHWs Ha30BbIX NEPEXOAOB KOMIMOHEHTOB
rasoBoi 060AOUKM U MOBEPXHOCTU (MPUBO-
ASLLME K UBMEHEHUAM anbbEAO CEBEPHOTO
U HOXHOTO MOAyLIapWi), GU3UKK CNYTHUKOB
U Apyrvx ocobeHHocTtel cucteMbl MAyToHa.
OAHaKO WX pe3yAbTaTbl Mbl MOAYUYMM €eLLe He
CKOpPO, TaK Kak MHpopmMauus ¢ bopTa Koc-
MUWYECKOro annaparta nepepaeTcs MeANeH-
HO — CO CKOPOCTbIO BCero 768 6ut/c.

[nyToH Kak
TPaHCHENTYHOBbI 06beKT

Mo  pesynbTaTaM  MUCCUM New
Horizons, HECOMHEHHO, ByAYT BbIABUHYTHI
HOBbI€ FMNOTE3bl O MPOUCXOXAEHMM TTAyTO-
Ha, HO MoKa roBopuTb 06 3TOM paHo. Cpa-
3y MOCAE €ro OTKPbITUS CTAAO ICHO, YTO 3TO
HebecHoe Ten0 KapAMHAAbHO OTAMYAETCA
Kak OT BHYTPEHHWX (KAMEHUCTbIX) NAAHET
COAHEYHOM CUCTEMDI, TAK M OT ra30BbIX M-
4 Mo3xe 30HA CKPbIACH 3@ AUCKOM [TAyTOHa A
3EMHbIX Ha6moAaTe/\e17|, npeAocTaBnB BO3MOXHOCTb
3apPErncTprupoBaTb UBMEHEHUE XapaKTePUCTUK PaAMOBOAH
NPY NPOXOXKAEHWM Yepes MAYTOHUAHCKYHO atMochepy.
nOCKOAbe COOCTBEHHbIV CUTHaA annapara 6bIA CAUILLIKOM
C/\aﬁ, npoBeaeHe 3aTMEHHbIX PaANO3KCNEPUMEHTOB

BnepBble BbIMOAHAAOCH C MOMOLLIbHO MOLLHOIO MOHOXPOMHOIO
PaAnocUrHana, NoCbINaeMOro HaseMHbIMK NepeAaTinKamn.

raHToB, «0buTatoLWMX» 3a NpeAeAaMu FAaB-
HOro acTepouaHoro nosica. onoxeHue
KPYNHEWLEN KAapPAMKOBOM MNAAHETbI MpPo-
TUBOPEUUT IMMUPUUYECKOMY MpaBuAy Tu-
umyca-boae,® koTopoe npepckasbiBaer
AASl Hee BOAbLLYIO MOAYOCb OPOUTbI OKOAO
77 a.e. (NpU AENCTBUTEAbHOM 3Ha4YeHWU
39,4 a.e.). Ho pacnonoxeHne NAaHEeTHbIX
opbUT B AEMCTBMTEABHOCTM OMpeAeAsier-
CA Teopuen pe3oHaHCoB, a NPaBMAO TUlK-
yca-bope — 3TO BCEro AWllb €€ YacCTHbIN
cAyvan. AaA HenTyHa OHO TOXe He paeT
xopowero coorsetcteua (38,8 a.e. Bme-
cT0 peanbHbix 30,1 a.e.)

Celyuac MOXHO yTBEPXAATb, UTO MAYTOH,
Kak MpeAnoAaranoCb paHee, AEMCTBUTEABHO
B KaKOM-TO Mepe Noxox Ha TpUTOH — Kpyn-
HeMnwui cnyTHUK HenTyHa. U x0T BbIUMCAK-
TEAbHBIMW METOAAMMU YXe BbIAO MoKa3aHo,
yto 3TM Tena obpa3oBaAuUCb HeE3aBUCHUMO,
CXOACTBO WX CTPOEHMSI BECbMa BEPOSITHO.
OHM 6AU3KK NO pa3mepam, a Takxe, No-Bu-
AMMOMY, MO COCTaBy, CPEAHEeW MNAOTHOCTM
W XapaKTepucTMKaM ra30BblXx 0OOAOUEK.
Ba06aBOK OHM HaXOAATCA Ha CPaBHUMbIX
pacctofHusix ot CoAHUa WM MOryT UMETb
CXOAHOE MPOUCXOXAEHUE, CBSI3@HHOE YxXe
He ¢ HenTyHoM, a C MOSICOM AEASIHbIX TEA 3@
ero opbuToi (Moacom Konnepa).®

OueHka cpeaHei naoTtHOCTU layToHa no
pesyAbTaTaM  Ha3eMHbIX HabAtOAEHWMI  CcOo-
craBrsna 1,8-2,1 r/cm®, UTO TUMUYHO AASE
CUAUKATHO-AEASIHBIX TeA (C npeobrasaHVeM

5 BMB Ne5, 2015, ctp. 19
BB Ne1, 2010, ctp. 9
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NEASIHOM  KOMMOHEHTHI), MOAOBHbIX  TpuTo-
Hy, TutaHy A FfaHumepy.” 3HaueHue, no-
AYYEHHOE NOCAE aHaAU3a rpaBUTaLMOHHbBIX
BO3MyLLEHUM annapaTta New Horizons, Ha-
XOAUTCA B 3TUX npepenax — 1,87 r/cme.
XapoH oKasaAcs «MAOTHee» NpeACKa3aHHo-
ro— 1,65 Bmecto 1,2-1,3 r/cme. B ueaom
CAEA0BaNO OXMA@Tb, UTO [AYTOH B OCHOB-
HOM CAOXEH W3 KaMEeHWCTbIX NOPOA U BO-
ASIHOTO AbAQ, @ XapoH NpeAcTaBAsieT coboii
aHanor AeAAHbIX cryTHUMKOB CaTypHa. AaH-
Hble New Horizons ykasbiBaloT, 4TO AbAa B
coctaBe [AyToHa MoxeT 6bITb 60AbLIE, YUeM
0XMAAAOCb, @ Y €ro CrMyTHUKa — HaobopoT.
TeM He MeHee, UX pasanuMe no 3Tomy na-
pameTpy BCe pPaBHO OCTaeTCH CYLLECTBEH-
HbIM, 4TO, BO3MOXHO, YKasblBaeT Ha uX
He3aBUCUMOE NPOUCXOXAEHHE. TakuMm 06-
pas3om, BOMPOC O BO3HWKHOBEHWW [1AyTO-
Ha 1 XapoHa ocTaeTcs OTKPbITbIM. OTBET Ha
Hero, O4YEBUAHO, MOXET BbITb MOAYUYEH B XO-
A€ AAAbHEMLIMX MCCAEAOBAHMUI TpaHCHenN-
TYHOBbIX 0ObEKTOB.

HOBerHOCTb Oanekoro mmpa

KocmuueckuiteneckonHubble, Heuncnbi-
ThIBAKOLLMI MOMEX CO CTOPOHbI 3€MHOM aTMO-
coepbl, BNepBble CMOr MOAYYuTb WM306pa-
XEHWe, Ha KOTopoM [AYTOH U XapoH Obl-
AU BUAHbBI paspenbHo. K 2000 r. Takoro xe
pesyAbTata AOCTUIAM HOBblE Ha3eMHble Te-
AECKOMbl C apanTMBHOM OMTMKOW. B panb-
HerweM Hubble no3BoAMA paccMoOTpeTb
KpynHeWLmMe AeTanM NMAYTOHU@HCKOro AMC-
Ka, 6OABLLUMHCTBO M3 KOTOPbIX OKa3aAUCh pe-
aAbHbIMU OOBEKTAMMW, UTO U MOATBEPAWUAK
CHUMKM 30HAQ New Horizons.

7 BMB Ne3, 2005, cTp. 16

OkKynbTauua
XapoHom
14:16:03
OKKynbTaLus
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14:14:53

MpoxoxpeHne -
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c XapoHom
12:00:56
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A nOCHEAHMﬁ CHUMOK NNIYTOHUAHCKOIO
nonywapus, NOCTOAHHO NOBEPHYTOro K XapoHy,
30Hp New Horizons caenan 11 uions 2015 .
C PaccToAHUA 0K0NO 4 MAH KM (B 10 pas
6onblue MAKCUMaNbHOTO paccToaHuUAa mexay
3emneit u JyHoit). ITo nonywapue COAEPHUT
MHOXXeCTBO MHTPUTYIOLUX ne'raneﬁ HEenoHATHOM
npupoabl, BeCbMa UHTEPECHbIX C TOYKU 3peHUa
nnaHertonoros. K COXaneHuw, 6onee AeTaNibHO
3Ty YacTb [NyTOHA MbI CMOXKEM UCCNef0BaTbL
He paHblue, 4eM K HeMy npubyaer cneayoLmi
KOCMUYECKUMN annapart.

MpoAeTHasi TpaekTopus annapata Obl-
A@ OPUEHTMPOBAHA NOYTU MEPNEHANKYASP-
HO K OCHOBHOM MAOCKOCTW OPOUT CMYTHUKOB
MAyTOHa 1 3KBaTOpa KapAMKOBOW MAGHETHI.
3Ty nAocKocTb OH nepecek B 11 yacoB 38
MWHYT N0 BCEMUPHOMY BPEMEHW NPUMEPHO
Ha paccTosiHuy opbuTbl XapoHa. Cam XapoH
B 3TOT MOMEHT Hax0AMUACA MO APYryHO CTOPO-
Hy ot lAyToHa. lMpeanoaaranocCh, YTO Takas
KOHOUIypaumsi CHWXaeT PUCK CTOAKHOBE-
HUA C KAKUMU-AMOO HEU3BECTHLIMU TEAGMM.

Ho ewe 3apoOAr0 A0 MakCUMMaAb-
HOro cOAMXEHWA Hauyanacb aKTMBHasi
cbemka lAayToHa M XapoHa Kamepon Bbl-
cokoro paspeweHus LORRI (Long-Range
Reconnaissance Imager), no3BoAftoLLEN

® OTMeTKY Ha TpaeKTopum Yepes Kaxzpie 10 MuHyT
(Bpems BceMMpHoe)

® MoMeHTbI 3aTMEHUI1 1 OKKynbTaLuii
(McyesHoBeHWIN annapaTa 3a auckamu MnyToHa n
XapoHa Ans Ha3eMHbIX HablofaTeneii) faHbl Ans
cepefvHbI ABNEHNA

® [onoxeHnA CyTHNKOB Ha OPBUTaX AaHbI ANA
MOMEHTa MaKCUMATbHOTO COMMMKEHNA C nJ'IyTOHOM
® PacCTOAHWA YKasaHbl 0 LIeHTpa 06beKTa

| XapoH

1 1
#+—— [InyTOH

NASA / JHU-APL

A MNocnepoBarenbHocTb CO6bITHIA BO BpeMa nponeta 3oHAa New Horizons yepes cuctemy lnytoHa

14 uions 2015 r. c oTHOCMTENbHOM CKOpoCTbio 13,8 kM/c. MOCKONBKY BpeMsA ero HaxoXAeHus

B GMKalLUIMX OKPECTHOCTAX KAPNUKOBOIA NNAHEThI GbIN0 CPaBHUTENBHO HEAONTUM, CTIELUANUCTDI
MMCCHUM TIWATENbHO CMIAHUPOBANK W 3aNPOrpaMMUPOBANy BCe Hay4Hble IKCMEPUMEHTbI U hoToceccum,
CONPOBOXAAI0LWMECA NOBOPOTAMM KOCMUYECKOFO annapara.

8 BcenenHas, npocTpaHcTBo, Bpems

NASA/JHUAPL/SwRI

A 0pHo u3 nepBbIx N306pakeHuin MnyToHa, Ha
KOTOPOM Y)Ke YEeTKO 3aMeTHbI AieTalu NOBEPXHOCTH,
New Horizons nonyuun 9 uiona 2015 r. ¢ paccroanus
5,4 MnH kM. Mo3xe npaBas YacTb BUAUMOTO Ha

CHUMKe nonywwapus 6b11a OTCHATA € 6onee BbICOKUM
paspelLieHneM B MOMEHT MaKCUMaNbHOr0 CONMKeHUs.
3ameTeH «XBOCT» CaMOro 60/1bLIOr0 TEMHOTO Per1oHa
Kap/IUKOBOW NNAHETbI, KOTOPOMY NPeAaralT
npuceouTtb uma «Krynxy». O6paiuaer Ha ce6s BHUMaHUe
3arafioyHblil He3aMKHYTbII MHOTOYFOJIbHUK U CNIOMHbIN
KOMMIEKC NPOTAXKEHHbIX 06Pa30BaHUi AnnHON Gonee
1500 KM, nepeceKaloLuit NIYTOHNAHCKUI AUCK.

pasAMUUTL AETaAn pasmMepoM OKOAO YIAO-
BOW CeKyHAbl. MHOopmauuio o uBeTe u
CNEeKTPaAbHbIX CBOMCTBAaX MOBEPXHOCTU Npe-
AOCTaBAAA criekTpoMeTp Ralph.
MoAyyeHHble M306paxeHWUss AENCTBU-

TEABHO OKA3aAMCb HAYYHOM CeHcauu-
ei. TepBoe, u4TO NPUBAEKAO BHWMAHUE
nccAepoBaTeNelt — HEOXMAAHHO Manoe

KOAMUYECTBO METEOPUTHBIX KpaTepoB Ha Mo-
BEPXHOCTU Kak [MAyTOHa, Tak U XapoHa, 4To
pe3Kko OTAMYaET WX OT CMyTHWKOB tOmuTepa
W APYTMX NAGHET-TUraHtoB. O6bsicHeHWe Mo-
XET 3aKAKUaTbCA B TOM, YTO MOBEPXHOCTb
KapAMKOBOM MA@HETbl U €€ KOMMaHbOHa
no mepkam Bo3pacta COAHEUHOW CUCTEMbI
OueHb MOAOAA (ee BO3pacT OLeHMBaeTcA
MeHee yeM B 100 MAH AeT), noatomMy bonee
paHHWE yAapHbIe KpaTepbl HE COXPAHWUAMCD.

Tem He MeHee, HeKOTopbIe NPUMEYaTEAb-
Hble MMMaKTHbIE CTPYKTYPbl TaM BCE Xe Npw-
CyTCcTBYIOT. Ha ceBepHOM rpaHuLe TeMHoM
0bAacTi, MoAyuMBLLEN HEODULMAABHOE Ha-
3BaHWe «Kum, BUAEH TAYOOKMI 90-knMnome-
TPOBBIV KpaTeEP C APKUM BanOM U (MOAL3YSICh
AYHHOW TEPMUHOAOTUEN) BbICOKOM LIEHTPAAb-
HOM ropkoi. B NpOTMBOMOAOXHOM YacTu kap-
AMKOBOW NAGHETbI PACMOAOXKEH elle OAWH
Kpatep raybuHoi He MeHee 8 KM U AMame-
Tpom 320 KM C OMOACbIBAIOLLMMU €ro yaap-
HbIMK BblbpocaMu. BHYTpU Hero 3ameteH
BbICOKMM BTOPUYHBIM  150-KUAOMETPOBBIN
BaA ¢ 80-KMAOMETPOBbLIM NPOBAAOM Ha Me-
CTe LeHTpanbHOM ropku. CTpaHHas CTpyKTypa
HaBOAMT Ha MbICAb, UTO B pe3yAbTaTe yAapa B
LIEHTpE KpaTepa BO3HWK KPUOBYAKaH.®

UTo KacaeTcsi AaHHbIX O LBETE U OTpaxa-

8 BMNB Ned, 2009, ctp. 18
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Vallis — ponuna
Rupes — tpewuna
Fossa — 6opo3aa
Cavus — BnaguHa
Colles — pasnom

Terra — 3emna
Regio — pervox
Planum — paBHuHa
Montes — ropbi
Crater — kparep

Macula — naTtHo
Dorsa — BO3BbIWEHHOCTb
Linea — npotaxeHHas

CTPYKTYpa

CONHEYHAS CUCTEMA

University Applied Physics

NASA/Johns Hopkins
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A HedopmanbHbie Ha3BaHuA pernoHoB lyToHa U ApYyrux fetanein ero NOBEPXHOCTH, UCNONb3yeMble COTPYAHNUKaMK rpynnbl conpoBoxaexna New Horizons, Ho
NnoKa He yTBepxAeHHble ouumManbHo. YacTb UMeH Gbina npeAnoxeHa B xofe MHTepHeT-KamnaHuu «Haw Mayron» (Our Pluto).

Columbia £
Calles

Chabanger
Collgs

Zheng
Montes

Cthulhu ~
Regio

TEABHOI CMOCOBHOCTU NOBEPXHOCTH [NAyTOHa,
OHU HEMAOXO COOTHOCATCH C pe3yAbTaTamu
Ha3eMHbIx HabatopeHUI. Tlo npeaBapuUTenb-
HbIM OLEHKaM, reoMeTpuyeckoe anbbepo
OTAEAbHbIX (HauboAee CBETABIX) yUACTKOB AO-
cturaet 0,66. Camblii nMpvMeYaTenbHbIn U3
TaKMX y4acTKoB — 0BLLMPHAn Apkas 06AacTb,
HanomMuHawowas no ¢opme 6abouky WAW
CepALEe; UMEHHO OHa BbIAEAIETCA Ha CHUM-
kax Teneckona Hubble. Ee pasmepbl npesbl-
watot 1600 kM. B vectb nepBOOTKpbIBaTEAA
MaytoHa Kaaiiaa ToMb0 AASt HEE MPEANOXKEHO
Ha3BaHue Tombaugh Regio.
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A 3710 u3o6paxkenue MnyToHa, cTaBLIee yxe KNACCHYECKNUM, COCTABAEHO MO AHHBIM CbEMKM KaMmepbl
LORRI u cnektpometpa Ralph 30Haa New Horizons ¢ paccTosHusa 450 Tbic. KM. infi HUXKHero (10XHOro)
Kpas AiaHHbIe 0 LBETOBbIX 0COGEHHOCTAX OTCYTCTBYIOT. Pasnuunmbl AeTanyu pasmepom Ao 2,2 KM.

CnekTpanbHble HabAOAEHUS «cepala»
NMoKa3aAKu, UYTO COCTaB OTAOXEHWM Ha Mo-
BEPXHOCTW B 3TOW 0BAACTU HEOAHOPOAEH:
B €€ LEHTPaAAbHOM 4YacTW KOHLEHTpauus
TBEPAOrO MOHOKCHAA YrAepopa (yrapHo-
ro rasa CO) Bbiwe, yeM Ha nepudepun.
KOxHast yacTb 06AaCT B OCHOBHOM MpeA-
cTaBAsieT cobOM paBHUHY, NOKPbLITYO Bec-
GOPMEHHBIMU AEAAHBIMU MOAAMM, NPUYEM
rpaHuLbl HEKOTOPbIX U3 HWUX BbIAEASIOTCA
HeMHoro 6onee TEMHbIM 3aCTbIBLUIMM Ma-
TepuManom. JTOT y4acCToK MOAyuuA paboyee
Ha3BaHWe «PaBHuMHa CnyTHuka» (Sputnik
Planum) — B uyeCTb NMepBOro UCKYCCTBEH-
HOro cnyTHMKa 3eMAun. Ee npoTaXeHHOCTb

B MEPUANOHAABHOM HamnpaBAE€HWUU COCTaB-
AsieT okono 1200 K.

Bonee NoAPOGHbIE CHUMKW PaBHUHBI
CnyTHMKa NPOAEMOHCTPUPOBAAK €eLLe OAWH
NPU3HAK aKTUBHOCTU nAyTOHaZ OKa3aA0Cb,
YTO OrpoOMHbIE MAUTbI, KOTOPbIMWA OHa NO-
KpbITa — 3T0 cBoeobpa3Hble ancbepru, co-
CTOsIlLIMe, BEPOSATHEE BCEro, M3 a30THOro
AbAQ. BoAee Toro, OHK NocTeneHHo nepeme-
uatotes, obpasya XapaKkTepHble TAeTYEepbl,
I'IOA06HO 3EMHbIM A€AHUKAM. nO-BMAMMO-
My, MPUPOA@ TEMHbIX KOHTYPOB AEAAHbIX
NoAei CBAi3aHa C COCTaBOM MOAAOXKM, MO
KOTOPOM ABWMXYTCS NAWUTBI. UX pasamepbl AO-
CTUraloT AECATKOB KMAOMETPOB. B6AM3M

BceneHHas), NpoCTpaHCTBO, Bpems!
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Sputnik Planum

50 kM

A CeBepo-3anapHan YacTb NIYTOHUAHCKOTO «cepALa» (paboyee HasBaHWe — «PaBHWUHA CNyTHUKa»)
C ABHbIMM CNefaMM NieAsHbIX MOTOKOB, MOX0XMX HA 3eMHble NeAHUKHU. «Aiic6epru», o6pasoBaHHble
a30THbIM NIbAOM, PACKaNbIBAIOTCA U Ae)OPMUPYIOTCA, CTANIKUBAACh C KNPUGPEKHBIMU CKaNnammny»,

COCTOALWMUMU U3 BOAAHOIO NbAaa.

CermeHTsI
Henpasu/bHON
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NASA/Johns Hopkins Un
Southwest Research Inst

A bonee petanbHbiit Buj PaBHuHBI CNyTHUKA No AaHHbIM Kamepbl LORRI, ocyuiectenaBLei cbeMky

14 niona ¢ pacctoaHuaA 77 Tbic. KM. JleAAaHas NoBepXHOCTb pasfeneHa Ha CerMeHTbl HenpaBubHOI (opMbl,
o6pamneHHble Y3KUMU U3BUAUCTBIMU HU3MEHHOCTAMM, YaCTb U3 KOTOPbIX COAEPIKUT Gonee TeMHbIN
Marepua. 3aMeTHO TaKKe He4yTo Noxoxee Ha rpynny XoNMOB 1 Y4aCTOK, U3PbITbIi AMaMU. Paznuynmbl
AeTanu pasMepoMm MeHee Kunometpa. Mectamu usoGpaxeHune «NUKCEAN3UPOBAHO» B pesynbTare
KoMNbloTepHoii 06paboTku (B AanbHeiwweM 3T apTedakTbl GYAYT N0 BO3MOXKHOCTY YCTpaHeHbI).

«bepera» PaBHWHbI CrnyTHUMKa OHU Aedop-
MUPYIOTCA U PaCKaAbIBAIOTCSA Ha OTAEAbHbIE
dparmeHTbl, 06TEKAst NPENSTCTBUSA, MPOHU-
Kasi B HEPOBHOCTH penbeda 1 3aTOMAASA Kpa-
Tepbl. Bce 310 NpoMCXOAUT B HEBEPOSATHbLIX
C Haller TOUKM 3PEHUS YCAOBUSX OKpPYXa-
lOLLLEN cpeAbl: TemnepaTtypa — 0kono 45 K
(-230°C), atmocdepHoe AaBAEHWE — MO-
psaka 1 Ma, coctaB atmMocdepbl — rAaBHbIM
06pa3om a3oT U MeTaH.

K toxHoM yactu PaBHUHbBI CNyTHWKa npu-
MblkaeT 0blMpHas ropHas cTpaHa, MoAy-
ymBLlIaa Ha3eaHue «fopbl Hoprew» (Norgay
Montes), N0 MMEHU OAHOrO U3 NepPBbIX MO-
kopuTenen IBepecta. Mpearopbs pacnono-
XEHbl BAOAb FPaHWL, PaBHWHbI, @ BbICOTa
camux rop pocturaet 3,5 KM — ee ycraHo-
BWAM N0 AAMHE 0TBpackiBAaEMbIX UMW TEHEN.
[opHble MaccuBbl MOCTEMEHHO MEPEXOAAT

10 BcenerHas), NpoCTpaHCTBO, BpeMms!

B CKAapuaTyto cuctemy. BeposTHee Bcero,
OHU COCTOSIT 13 BOASIHOTO AbA@, UMEIOLLETO
Npu HU3KKMX Temnepatypax CBOMCTBA MPou-
HOM ropoW NOPOABI.

AKTMBHOCTb Ha MOBepPXHOCTM [lAyTOHa,
NPOABASAIOLLAACA, B 4YaCTHOCTU, B ABWXe-
HWUU AEAHUKOB, MO-BUAMMOMY, UMEET MECTO
W B HacTosiLLee BPeMS. YUeHble HE WCKAI-
yartoT, YTo B Heppax 3Toro HebecHoro Tena
MOXET HaXOAUTBbCSH XUAKUIA OKeaH.

AanbHEWLLMI aHaAU3 MOAYYEHHBIX Ma-
TepuanoB Mokasan, uYto Apyroe noayiapue
KapAMKOBOW MAAHETbl HE MeHee HeoObbly-
Ho. lMecTpoTa NOBEPXHOCTU B KAKOW-TO Me-
pe HanomwuHaeT cryTHKK Konutepa Mo ¢ ero
MHOTOYUCAEHHBIMU ByAKaHaMu,® MoCTOsIH-
HO pasorpeBaeMblii MPUAUBHBIMU SIBAEHU-

9 BMB Ne5, 2009, ctp. 12; Ned, 2009, ctp. 16

V¥V 0auH 13 KaapoOB aHUMaLUM BOOOPaXKaeMoro
noneta Hap [1NyTOHOM Ha BbICOTE HECKONIBKUX
DeCATKOB KUIOMETPOB, COCTAB/I@HHOW NO AAHHBIM
30Haa New Horizons. Ha nepegHem u cpepHem
nnaHe — ropel Hopre, cneBa — PaBHUHA
CnyTHuKa. HeKkoTopble NMKKU NOAHNUMAIOTCA

A0 BbICOTbI 0KONO 3,5 KM Hap, NOBEPXHOCTbLIO.
PaBHUHa, NOKPbITaA a30THO-METaHOBbIM JIbAOM,
COBEpLUEHHO He COAEPHUT YAAPHbIX KpaTepoB, 4To
CBUAAETENbCTBYET 0 €e CPaBHUTENbHOI MOJIOJOCTH.

'V TopHas ctpaHa Hopreil y 10)KHOI FpaHULLbI
PaBHUHbI CnyTHMKa.

T

AMU. Ho TAyTOH 1 XapoH, ABUXYLLMECSH MO
KpYroBbiIM opbutam BOKpYr 06Liero LeH-
Tpa Macc W MOCTOAHHO obpalleHHble Apyr
K APYry OAHOM CTOPOHOW, TAKOTO UCTOUHKUKA
IHEPrHU HE UMEIOT.

Mpupoaa noBepxHOCTH lAyTOHa, NOXO-
X€e, He MMEET aHaNOroB CPEeAU U3YUYEHHbIX
Ten COAHEYHOM cuctembl. Ee MOAOAOCTb,
necTpoTa, OrPOMHblE CBETAbIE U TEMHbIE
pervoHbl yKasblBalOT Ha HEKUE MOLUHbIE
JHAOTEHHbIE MPOLECChl, COMPOBOXAAO-
mecsa rno6anbHbIMU BHELLHUMU NPOSIBAE-
HUAMU. UX aKTMBHOCTb OKal3anaCb OAHOM
M3 TA@BHbIX HEOXMAAQHHOCTEN MuUCCUU. He
WCKAIOYEHO, UTO OHa COXPaHAETCA U B Ha-
wu AHWU. Ee macwTabbl UAAKOCTPUPYET, Ha-
npumMep, MPOTSKEHHAss OYeHb TeMHas
HM3KHa, onosAckiBatowasa Tombaugh Regio.
3a CBOM OuepTaHUs OHa MOAyYMA@ YCAOB-
HOe Ha3BaHue «Kum. lNectpan AepsHasa no-
BEPXHOCTb 3AeCb 00AaAaET BblpaXeHHOM
CTPYKTYpPOW, CO3AaBaeMOM, NO-BUAMMOMY,
BHYTPEHHEW KOHBEKLMEN B HEAPAX KapAU-
KOBOW NAAHETbI, BbI3BAHHON HEU3BECTHLIM
WUCTOYHUKOM  3HEepruu. AAbTepHaTMBHOE
06bsICHEHNE — 3TU CTPYKTYPHblE 0CODOEH-
HOCTM MOBEPXHOCTU KOTAQ-TO BO3HWUKAU B
pesyAbTaTe NPOLECCOB CXaTusi NAYTOHUAH-

www.universemagazine.com
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A Ha cHUMKe NNyTOHUAHCKOrO «cepAua», caenaHHom kamepoi LORRI 14 uions 2015 r. ¢ paccroanus

77 ThIC. KM, Y €ro 10ro-3anagHoro Kpas 06Hapyxunachb elye 0Ha ropHas Lenb BbICOTON A0 nosyTopa
KUNIOMETPOB — NpUMepHO BABOE HIKe rop Hopreii. Ha u306paxeHnn 3ameTHbI AeTaNN pasMepoMm MeHblue
Kunometpa. YKasaHbl HeopuumanbHble Ha3BaHUA AeTaneil NOBEPXHOCTH, UCONb3yeMble paGoyeil rpynnoit

MUCCUM 1 NOKa He yTBepxAeHHble MAC.

CKOM AEASIHOWM KOpbl. K TakuM HeoXMAaH-
HOCTAIM OT XOAOAHOTO MAyTOHa, YAGAEHHOTO
oT ConHUa B CpeAHEM Ha 6 MAPA KM, MAa-
HeToAOrUsi BPAiA AW Bbina rotoBa. Mprpopa
M MEXaHU3Mbl 3TUX CTPAHHbIX ABAEHWI NO-
Ka COBEPLUEHHO HeMOHATHbI. B yactHoCTH,
yyeHble MoKa He MMEKOT OTBEeTa Ha BOMNpPOC,
NMPUCYLLU A OHU TOABKO 3TOMY HebecHoMy
TEAY UAU XapaKTePHbl U AAS APYTUX O06bek-
ToB Mosica Kownnepa.

HoBble 3aragku XapoHa

He mMeHee wuHTepecHbIM OKasaAca U
BTOPOM MO pa3mMepy KOMMOHEHT CuCTe-
Mbl «[TAyTOH-XapoH». Ha camom aene atoT
CMYTHUK AOCTATOYHO BEAUK — MO AUaMe-
TPY OH NpeBbIWaeT BCe AyHbl CaTypHa, Kpo-
Me Tpex KpynHenwux (TutaH, Peto u Aner),
a Takxe BCe CMyTHUKM YpaHa, 3a WUCKAI-
ueHnem ObepoHa W TutaHuU. Ha paHHbIN
MOMEHT 3TO MOCAEAHUI OOLEKT, UCCAEAD-
BaHHbIN 30HAOM New Horizons: B 14 yacos
15 MMWHYT N0 BCEMUPHOMY BpeMeHW anna-
paT npoLleA Yyepes TeHb XapoHa, a cnycra
MWHYTY CKPBIACA 3@ HUM AASl HA3EMHbIX Ha-
bAtopaTeneit. B xope oNTMUECKOTO U PaAUo-
3aTMEHUS BEAUCH MOUCKU TMNOTETUUECKOM
aTMocoepbl 3TOro HebBecHoro Teaa, KOTo-

Asryct 2015

pble, Kak yxe 6bIA0 CKa3aHo, He yBeHua-
AUCb YCNEXOM.

XapoH He AEMOHCTPUPYET TakoW ne-
CTPOTbI OTTEHKOB U $OpM, Kak ayToH. Ero
MOBEPXHOCTb HAMHOrO TeMHee, a LBeTa
npurayleHsl. O6lKMpHasa TemHas obAaacTb,
obHapyxeHHas B OKPECTHOCTAX CEBEPHOIO

CONHEYHAS CUCTEMA

MOAKOCA, MOAyYMA@ MPEABapPUTEABHOE Ha-
3BaHue «Mopaop» (Mordor). Ee cnekrtpbl
CBUAETEALCTBYIOT O NPUCYTCTBUMU Ha Mo-
BEPXHOCTU TBEPAbIX BbICOKOMOAEKYASPHBIX
YrA€BOAOPOAOB.

JKBaToOp CNyTHMKA HaWCKOCOK nepe-
CeKaeT MPOTAXEHHbIA KaHbOH, MPeACTaB-
ASIFOLLMI COBOM Lenb U3BUAUCTBIX TPELLMH
1 yTecoB. OHM MOTAM BO3HUKHYTb Kak B pe-
3yAbTaTE KOHTPaKTaLuK (CXaTus) BEpXHUX
CAOEB, TaK M B XOAE APYrMX NpoLeccoB 3BO-
AOUMK MOBEPXHOCTU XapoHa. B cpeaHUx
LUMpOTax CEeBEPHOrO MOAyLapua pacno-
NOXEH €Lle OAWH, Ype3BblYalHO rAYOOKMi
KaHbOH — ero raybrvHa MOoXeT npeBbilaTh
8 KM. Ha CHMMKe OH BMAEH MPaKTUYECKM
Ha camoM TepMuHaTope. Ha noBepxHOCTH
CNyTHUKA 3aMeTHbl HEMHOTMOYMCAEHHbIE
yAapHble KpaTepbl, MPUYEM YacTb M3 HUX
obrapaeT AyyeBbIMM cUcCTeMamMu (OnsATb
Xe, MOAb3YySCb AYHHOWM TEPMWHOAOTUEN).
OAMH TakoW KpaTep B AEBOM 4acTu Mpep-
CTaBAEHHOI0 M306paxeHWs WMeeT BHY-
TPEHHUN AMameTp okono 25 kM. Basoe
6OAbLUMIA KpaTep PacroOAOXEH Ha pPaBHU-
He crnpaBa: 3AeCb U3 AeNpPeccum rybuHom,
BO3MOXHO, A0 5 KM BbICTynaeT LeHTPaAb-
Haa ropka CpaBHMMOM BbICOTbl. B LeAoM
Ha XapoHe OTCYTCTBYIOT CTOAb ABHblE MpPU-
3HAKW 3HAOTEHHOW aKTUBHOCTH, Kakue 06-
HapyXeHbl Ha [AyTOHe.

B 3akAaoueHue caepyeT BCMNOMHWUTL O
MaAbIX CMYTHWKaX KapAMKOBOMW MAQHETHI,
KOTOPbIX NOKa M3BECTHO 4. Ha AaHHbIN MO-
MEHT MOAYyY€EHbI CHUMKM ABYX U3 HUX, Hanbo-
Aee KpynHbix — Huktbl (Nix) v Tuapsbl (Hydra).
Pasmepbl nepBoro, No AaHHbIM 30HAa New
Horizons, coctaBastoT 42%36 KM, BTOPOro —
54x39 km. 06a cnyTHUKA XapaKTepuaytot-
€A HEeMpaBWAbHOM GopmMoW, npuuem Hukra

V MnyToH 1 ero rnasHblIit cnyTHUK XapoH. Anbbepo (oTpaxarenbHas CnoCO6HOCTb) UX MOBEPXHOCTH
pasnuyaeTcs, No NpeaBapuTENbHLIM AaHHbIM, NPUMEPHO BTpoe. PaccTosHue MeX Ay LeHTPaMu 06beKToB
cocraBnser 19 570 km. Ha 3Tom U306pakeHUm, COCTaBNEHHOM Ha OCHOBaHMM faHHbIX 30HAA New Horizons
ot 13 u 14 utonsa 2015 r., 0HO NOKa3aHO B TOM e MaclTabe, 4To U pa3mepbl Heb6ecHbIx Ten. Ux ApKOCTD,
LBET ¥ B3aUMHaA OPUEHTALMUA TAKIKEe MAKCUMaNbHO NPUGAMIKEHbI K HAaTYpaNbHbIM.
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Mordor Macula

NASA/Johns Hopkins ltiversity Applied Physics Laboratory/
e ch Institute

Southwest R

Mo6anbHas KapTa XapoHa, NOCTPOEHHAA N0 «NpeAnpoNeTHbIM» CHUMKaM annapata New Horizons (caenaHbim 7-14 uionsa 2015 r.). YcnoBHbli «HyNeBoit
MepUAUaH», OPUEHTUPOBAHHBIA B CTOPOHY MNYTOHA, NPOX0AUT Yepes LeHTp u3obpaxeHus. Mpuneraiowme K HeMy permoHbl NOKa3aHbl C HAMGONbIINUM
AOCTYNHbIM paspeleHnem — Ao 400 M Ha nuKcenb. Ha NPoTMBONONOKHOM NoAywWwapuu (NeBblil U NPaBblil KPas KapTbl) BUAHBI AETaNN Pa3MepoM He MeHee
40-50 kM. KapTa npeacTaBnset co60ii NpoCTyi0 UMANHAPUYECKYIO MPOEKLUIO C K PACTAHYTLIMUY» NPUNONAPHBIMU 06NacTAMM.

HedopmanbHble Ha3BaHUA pernoHOB XapoHa 1 ApYrux feTaneil ero NOBEpXHOCTU NOKA He YTBepXAeHbl 0puLUaNbHO.
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A CHumok XapoHa ¢ paccToaHuA 466 TbiC. KM.
BuaHbl petanu penveda pasmepamu 4o 5 Km.
TemHas paBHMHa MopAop OKpYKaeT ceBepHbIi
MONIOC CNYTHMKA, €r0 3KBAaTOP HAUCKOCOK
nepecekaeT NpoTAXeHHas uenb pasnomos. Ha
camoM TepMUHaTOpe (BBEpXY CNpaBa) 3aMeTeH
rNy6oKuit KaHbOH.

MMEET KpacHOBaTyl0 OKpacky. OCHOBHbIM
UX MaTepuanom, No BCer BUAUMOCTU, IBAS-
eTcsl BOAAHOM AeA.

Mapa B Oyoyuiee

MpoAeT kKocMUUecKkoro annapata BOAK-
31 TAYTOHa@ OTKPbIA HOBbIM 3Tan UCCAEAO-

]2 BceneHHas), NpOCTPaHCTBO, Bpems!

V¥ Manble cnytHukm MnyTtoHa: cneBa — Hukra
(Nix), cnpaBa — lapa (Hydra).
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BaHW COAHEUYHOW CUCTEMBI, KacatoLMinca
«obuTtatenei» Hanbonee ypaneHHbIX ee 06-
AacTel, pacrnoAoXeHHbIX 3a opbuton Hen-
TyHa. [oAyyYeHHble pe3yAbTaTbl B 6OAbLION
CTEMEHWU CTaAM AAA YYEHBIX HEOXMAAHHbI-
MUW: OHU AEMOHCTPUPYIOT HebecHoe Teno
COBEPLUEHHO HEW3BECTHOro TWNna, C He-
MOHATHLIMWU TAOBAABHBIMU 3OGEKTaMU He
BCTPEYABLUMXCA paHEe TEKTOHWUYECKMX U
aTMOCOEPHbIX ABAEHWUW. JTO CTaHET CTu-
MYAOM AASl OTMPABKM HOBbIX 3KCMEAWLMN
K obbektam MosAca Koinepa. B koHUe ro-
A2 AONKHO ObiTb MPUHATO PELUEHWE O Ha-
npaBAEHUW K OAHOMY M3 HMX 30HAA New
Horizons: ato 6yaet coBcem Heboabluoe
TeAO (MonepeyHnkom He bonee 60 KMm),
KOTOpOe HaBepHsika He obnapaeT BceMu

PEKOMEHAYEMAS KHUTA

TMoAHbIi nepeyueHb KHUT, HaAWuuKe, LeHbl shop.universemagazine.com uAu no TeredoHy (067) 215-00-22

0COBEHHOCTSIMM, XapaKTEPHBIMU AAST KpYT-
HbIx obuTaTenei Mosica, NO3TOMY MO-NPex-
HEMy akTyaAbHOM OCTaeTcs OpraHu3auus
crneunanm3MpoBaHHON MUCCHUMN.

K kaTeropuv KapAMKOBBIX MAQHET, CO-
rnacHO Knaccudukauun MAC, noka OTHO-
cutcs 5 obbektoB. ABa M3 HUX — [AyTOH
n Lepepa (1 Ceres) — yxe UCCAEAOBaHbI
KOCMUYECKUMM annapatamu ¢ BAM3KOro
paccTosHusa. CBOMX aBTOMAaTUYECKUX pas-
BEAUYMKOB, BO3MOXHO, KOTAQ-HUBYAb AOXKAY-
TCA «TpaHCHenTyHbl» Makemake (136472
Makemake), Ipupa (136199 Eris) co cnyT-
HUKOM AncHomMMen u Xaymea (136108
Haumea) ¢ aABymAa cnyTHUKamu, obHapy-
XeHHble B 2004-2005T. coTtpyAHUMKamu
Manomapckoit obcepBaToprmn.’®  MOoXHO
0XMAATb, 4TO B OYAyLLEM UYUCAO M3BECT-
HbIX KapAMKOBbIX MAGHET BO3pacTeT Ha no-
PAAOK, U KaKas-To U3 HUX CTaHeT Hanbonee
NPUBAEKATEABHOW LEABID AN MEXMAAHET-
HOM MUCCUM. A NOKa yueHble ByayT MPOAOA-
XaTb UCCAEAOBaHUA 0ObEKTOB 3TOMO KAacca
C MOMOLLBIO KPYMHENLIMX HA3EMHBIX WH-
CTPYMEHTOB W 0pbUTaAbHbIX 06cepBaTopuii
HOBOIO MOKOAEHUSI, KOTOPbIE AOAXKHbBI ObITb
BBEAEHbI B CTPOM B HAMXKANLLME TOABI.

10 BMB Ne8, 2005, cTp. 18; Ne 9, 2013, c1p. 22

N070. AeoHapp CacckuHA. Kocmuueckuii AaHaladT. Teopus CTPYH U MAAKO3UA pa3yMHOT0 3ambicAa BeceneHHOM

NeoHapa CaccKMHA, U3BECTHBIA aMEPUKAHCKUHA GU3NK U OAMH U3 CO3AATENEH TEOPUM CTPYH, B CBOE BPEMSA NPEANDKUA PEBOAOLMOHHYHO KOH-
Lienuuio NoHWMaHus BceneHHOM M MecTa YenoBeka B Her. CBOMMM UCCA@AOBAHUAMM OH BAOXHOBHMA LIEAYHO MIAEAAY COBPEMEHHbIX GU3UKOB,
KOTOpbIE NOBEPUAH, UTO 3Ta TEOPUSA CMOXET OAHO3HAUHO NPEACKa3aTb CBOMCTBA Haluel BeceneHHOM. Tenepb Xe B CBOE NEPBOi KHUTE AN
LUIMPOKOTO Kpyra uutatenei yueHbl YTOYHAET U NePeoCMbICASIET CBOW B3rASIABI, YTBEPXKAAA, YTO AQHHAA MAEA OTHIOAb He YHUBEPCaAbHA U el
NPUAETCA YCTYNUTL MECTO FOPa3A0 6oAee LIMPOKOMY NOHATUIO TMTaHTCKOTO «KOCMUUECKOTO AQHALLAdTa».

UccnepoBanus Hauana XXI Beka NO3BOAMAM HayKe MOAHATLCA Ha HOBYHO CTyNEHb B NO3HaHUU MUPa, YTBepXAaeT CacckuHA. U ata yBAeKaTeAb-
Has KH1ra, NepeHoCcALLan YTaTens Ha nepeaoBYyH CpaXeHUii WAeH B COBPEMEHHOH GU3NKe — APKOE TOMY NOATBEPKAEHHE.

www.universemagazine.com
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OKa aMepUKaHCKWUIM KocMuueckuit annapatr Dawn? npoaonxa-

€T cnyck Ha 6onee HM3KyO pabouyto opbuTy, rpynna comnpo-

BOXAEHWUS MUCCUM 3aHUMaeTcs 06paboTKoM ye MOAyYEHHbIX
Ad@HHbIX. B yactHOCTH, crnieunanncTbl [epMaHCKOro asapoKOCMUYECKOTO
ueHTpa DLR coctaBuAM nepByto robanbHyto KapTy KapAWKOBOK MAa-
HeTbl Liepepa (1 Ceres)? B LMAMHAPUYECKOW NPOEKLMM, PaA3pELLIEHWE
OTAEAbHbIX YYaCTKOB KoTopok npeBbitaeT 100 M Ha nukcenb. Mexay-
HapOAHbIM aCTPOHOMUYECKKM coto3 (IAU) yxe yTBepAUA YacTb MPEeANO-
XEHHbIX Ha3BaHUM. B yactHOCTH, 90-KMAOMETPOBBIN Kpatep, BHYTPU
KOTOPOrO HAaXOAUTCA 3HAaMEHUTOE BEN0e NATHO, MOAYYMA ODULIMANBHOE
nms «Okkatop» (Occator) — B YecTb NOMOLLHMKA BOMMHU NMAOAOPOAMS
Llepepbl B APEBHEPUMCKON MUPOAOTUM. UHTEPECHO, UTO MPU CHEMKE
noA GOALLLMM YIAOM K BEPTHKAAM SIPKOCTb 3arap04yHOro CBETAOMO 06-
pa3oBaHWA PE3KO NaAaeT, U OHO CTAHOBUTCA Man03aMeTHbIM. AHaAU3
3TUX U3MEHEHWIM MOMOXET MAGHETOAOraM MOHATb ero Npupoay. Hyae-
BOW MEpPUAWAH, PACcMOAOXEHHBIM MO LEHTPY NPEACTaBAEHHON KapTbl,
nposeaeH Yepes 400-MeTpoBbIl kpatep KauTt, Ha3BaHHbIN B YeCTb 60-
TMHUW 3epHa 13 MUOAOTMM HAapoAa XaTToB, obuTaBLuero B Manoi A3uu
OKOAO TPEX ThICAY AET Ha3aA.

McnoAb3yss CHUMKM, MOAYYEHHbIE B anpene-mae TeKyLLero ro-
AQ, YYeHble COCTaBUAM aHUMALMIO BPALLEHUS KapAMKOBOM NAa-
HeTbl, @ TaKXe MPOBEAU HOBbIE OLEHKW BbICOTbI OTAEAbHbIX 0C060
BbIAQIOLLIMXCA AeTanei ee penbeda (Mo M3obpaxeHusIM, MOAyUEH-
HbIM C Pa3AWYHbIX HaNpaBAEHUI, U MO AAMHE oTOpacbiBaembix Te-
Hel). OTKpbITasi paHee «MMpaMMAaAbHAs ropa» Okaszanach MOYTU Ha
KUAOMETP BhbILLE, YEM CUUTAAOCb paHee — OHa MOAHMMAETCA HaA
CPEAHUM YPOBHEM MOBEPXHOCTU MOYTU Ha 6 KM, YTO CPABHUMO C
BbiCOuaiLLen BepLurMHon CeBepHon Amepuku roport Mak-KuHau.

B koHue aBrycta Dawn AOAXeH 3aBepLUWTb NEPEXOA Ha opbuTy
BbICOTOM 0KOAO 1450 KM, NOCAE Yero HauHeT BbIMOAHEHWE OUYEPEA-
HOro 3Tana CBOEW Hay4YHOW NporpamMmbl.

1 BMB Ne5, 2005, ctp. 24; Ne10, 2007, ctp. 18
2 BMB Ne4, 2004, ctp. 16; Ne9, 2006, ctp. 20

V¥ Tno6anbHas KapTa KapnuKoBoif nnaHeTsb! Liepepa (1 Ceres) B uMANHAPUYECKOIH
NPOEKLMM C HA3BAHUAMM ieTaneil NOBEPXHOCTH, YTBEPKAECHHBIMU N0 COCTOAHMIO
Ha 14 aBrycta 2015 r. YcnoBHblif HyNeBoi MepuAnaH, nepeceKaoLuil LeHTp
KapTbl, NpoxoauT Yepes 400-meTpoBbIit Kpatep Kaut.

Asryct 2015

NASA/JPL-Caltech/UCLA/MPS/DLRABA

A Kparep OkKatop, Ha3BaHHbIN B 4eCTb NOMOLYHUKA 6OrMHM NnoAOpOAUA
Liepepbl B ApeBHepUMCKOM MUponorum, U3BecTeH 6naropaps 3arafouHomy
ceeToMy nATHY. Mpu cbeMKe NoA 601bWKMM YrNOM K BEPTUKANMU 3T0
o6pasoBaHue BbIFNARUT 3HAUNTENILHO MeHee APKUM. BepTuKanbHbIi MacwTab
Ha AAHHOM M306pakeHny B 5 pa3 NpeBbIWAeT ropu3oHTaNbHbIN.

NASA/JPL-Caltech/UCLA/MPS/DLR/IDA/LPI

A Toka uto Haubonee BbICOKOI AeTanbio penbeda Liepepbl cuutaercs
OTKpbITaA B MIOHE FOPa, MMeloLaA BbICOTY 0KONMO 6 KM. OHa xopoLuo BUAHa

Ha 3TOM U306paXkeHUH, COCTaBNEHHOM Ha OCHOBAHUM AaHHbIX 30HAA

Dawn. BepTuKanbHbiit MacluTaé npeysenuyeH B 5 pas no CpaBHeHUIO

C rOpPU30HTaJIbHBIM, YTO N03BONAET NOAPOGHEe U3yyaTb MeHee 3HAYUTENbHbIe
HEPOBHOCTU NOBEPXHOCTH.

BreAeHHas), NpOCTPaHCTEO, Bpems 13
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Rosetta v Philae: HoBbl€e AaHHbIE

BPOMNENCKUN
Rosetta u

MoBa-fepacumMeHKo

1 BMB Ne2, 2004, cTp. 14; Ne10, 2014,
cTp. 20

annapart
OTAEAUBLLWIA-

Csl OT Hero B Hosibpe npo-
LUAOTO TOA@ MOCAAOUHBIA  30HA
Philag’ npoaoAnxaror npucbinaTh
MHOOPMAUMIO O KomeTe Yypto-
(67P/
Churyumov-Gerasimenko). Ha-
CKOAbKO Obl CAOXHOM He BblI-
rAfiAeAa 3ajava pas3BepTky Ha
NMAOCKOCTb CAOXHEWLEN GpopMbl
KOMETHOTO SIAPa, COBPEMEHHbIE

BbIUACAWUTEAbHbIE CPEACTBA MNO-
3BOASAKOT AOBOALHO YCMELLHO ee
pelwuTtb. Takasa kapta 6biaa co-
CTaBAeHa cneuuasuctamu lep-
MaHCKOW a3pOKOCMUYECKOM
Aabopatopur DLR. OHa Heobxo-
AMMa WMCCAEAOBATeAsIM, B 4acT-
HOCTW, AASI HAHECEHWA Ha Hee
M3BECTHbIX MECT «U3BEPXEHUIA»
KOMETHbIX ra30B, OTBETCTBEH-
HbIX 3a MOSIBAEHWE MOLLUHbIX
NPOTAXEHHbIX FA30BO-MbIAEBbIX
BbIOpOCOB (AXeToB). Mpu B3rAs-
A€ Ha KapTy cpasy BMAHA onpe-

AeneHHasd 3aKOHOMEPHOCTL:
NPakKTMYeCKU BCE OHMW MOABAS-
IOTCA B IOXHOM  «MOAYLLUAPUMN»
AApPa, UYTO HEeyAMBUTEAbHO, MO-
CKOAbKY UMEHHO 3Ta ero 4actb
B HacTosiLlee Bpems npenmy-
uectBeHHO ocseluaetca CoAH-
uem. Takas HepaBHOMEPHOCTb
NPUBOAUT K BO3HUKHOBEHWIO
HerpaBuUTaLMOHHbIX 3OdEKTOB,
BbI3bIBAOLWNX M3MEHEHUS Op-
6UT «<XBOCTaTbIX 3BE3AY.

Kamepa BbICOKOrO paspe-
weHunsa OSIRIS ocywectBAAET

NPaKTUYECKU MOCTOAHHBLIM MO-
HUTOPUHT  AAPa, PErUCTPUpYs
AXETbI, @ TaKXe Apyrue nHTepec-
Hble 0CO6EHHOCTH «OKOAOKOMET-
Horo» npocTtpaHcTBa. 30 uioAA
6blA 3aMeyeH BbIOPOC B KOCMOC
AOCTaTOYHO KPYMHOrO TBEPAO-
ro ¢pparmeHTa KOMETbI, BLICTPO
yAaAuBLUerocs ot Hee. Ero na-
pameTpbl U CKOPOCTb yAAAEHWSA
ONMpeAeAuTb He YAAAOCb M3-3a
HEU3BECTHOrO  PaCMOAOXEHUSA
dparmeHTa OTHOCWUTEABHO KOC-
MMWUYECKOro annapara (KOTopblIH,

v ﬂepsan «pa3BepHyTana» KapTa AApa KOMeTbl l‘|)[[.)I()M()Ba-re]:)aclfiMEHKO C HaHeCeHHbIMM Ha Heil npeanoaoXutesibHbIMU MeCTamu Bbl6p0COB NneTtyyux selyects
(CMHME TO‘IKM). Manas pons appa nokasaHa B LLleHTpe, NPOTUBONONOXKHbIE en V4acCTKu Gonbuwen A0 — COOTBETCTBEHHO Y JIEBOr0 U NpaBoOro Kpas M306pa)«euuﬂ.
¥entas FOPU30HTaNbHAA IUHUA COOTBETCTBYET Komerorpaqmqecuoﬁ wupoTe, Ha KOTOpOI7I ConHue Ha 3N0XYy CbeMKU NOAHUMANOCh B 3€HUT.

90;

latitude [deg)

-80 = !
180 210 240

270 300 330
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V' Cepus usobpaennit appa komeTbl YypiomoBa-fepacumenKo, nonyyeHHas kamepon OSIRIS esponeiickoro 30Haa Rosetta 12 aBrycta 2015 r., 32 HECKONIbKO YacoB A0
NPOX0XKAEHNA KOMETOi nepurenus — 6nmxanweit K ConHLy To4KN opouTbI. JleBblit CHUMOK CAenaH B 14 4acoB 7 MMHYT N0 BCEMUPHOMY BpeMeHu, cpeaHuin — B 17:35
(Ha HeM 3ameTeH BCNNECK KOMETHOW aKTUBHOCTH), nocnefHuit — B 23:31 GMT. PaccTosHue 0 AApa BO BPeMA CbeMKM COCTaBAAN0 NpUMepHO 330 KMm.

14 BcenenHas, npocTpaHCTBO, Bpens

ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/

INTA/UPM/DASP/IDA

ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA



ESA/Rosetta/MPS for OSIRIS Team MPS/UPD/LAM/

IAA/SSO/INTA/UPM/DASP/IDA

A TocnepoBarenbHble CHUMKM, NONIY4YEHHbIE KAMEPOW BbICOKOT0
paspewenus OSIRIS 30Haa Rosetta 30 utona 2015 r., AeMOHCTPUPYIOT 06bEKT
nonepeyHUKoM okono 50 M, yaanaowuiica ot aapa KomeTbl Yyplomosa-
TepacumeHKo (TouHble pa3mepbl 06beKTa onpeaenuTb HeBO3MOXHO,
NOCKONbKY PacCcTOAHMUE 10 HEro HEM3BECTHO U HE MOXET GbITb BLIYUCIEHO HA
OCHOBaHWUU UMeIILUXCA AaHHbIX). KocMuyeckuil annapar Bo BpeMA CbeMKu

Haxoaunca B 185 Km oT appa.

B CBOIO OYEpEeAb, HAXOAMACA OT
AApPa Ha paccTofHnn 185 km).

Mpoaonxaetcss Takke obpa-
60Tka AaHHbIX, MEpeAaHHbIX Mo-
capouHbIM Moayaem Philae nocae
ero «npobyXAeHUs» B UIOHE Te-
Kyliero ropa.2 MoAHOCTbIO BOC-
CTAQHOBAEHA Cepu  CHUMKOB,
MOAYYeHHbIX  kamepoi  ROLIS
(ROsetta Lander Imaging System)
B MOCAEAHWE MUWHYTbI Crycka Ha
AAPO  KoMeTbl. Ha  dotorpadu-
fX 3aMeTHbl AETaAuM MOBEPXHO-
ctv pasmepom Ao 10 cm. Kamepa
«BAvXHEro pevicus» CIVA BeaeT
NAGHOMEPHYIO CbEMKY OKpyXarto-
LLEEN MECTHOCTH, KOTOPYHO HE yAa-
AOCb 3aBEpLUNTb MOCAE MOCAAKU
13-3a McyepnaHusa 3apsaa OCHOB-
HOW aKKyMyAsTOpHOH Gatapew.®
OaHa 13 Kamep MOAYASt HE MOXET
2 BMB Ne6, 2015, cTp. 28

3 BMMB Nel1, 2014, ctp. 16;
Nel12, 2014, ctp. 12

BbIMOAHSATb BO3AOXEHHbIE HA Hee
3aA84M, NMOCKOALKY NMOCAE GPUHAAL-
HOTO KOHTaKTa C MOBEPXHOCTbIO
OHa OKa3anacCb HanpaBAEHHOW «B
He60». OcTanbHble WHCTPYMEHTbI
PETUCTPUPYHOT CAOXKHYIO CTRYKTYPY
OKPYXaoLLMX MOPOA, M306KMAytO-
LLYHO TPELLMHAMM Y BKAHOUEHUAMM
Pa3AMUYHOM APKOCTU. B OCHOBHOM
Ha AAPe KOMETbl MpeobrasaeT
0Y€eHb TEMHOE BeLLECTBO. YueHble
CUWTALOT, YTO 3TO HEAETYUME BbICO-
KOMOAEKYASIPHbIE ~ OpraHUYeckue
COeAMHeHWs,  0bpa3oBaBLLMECSH
13 6onee NPOCTbIX BELLECTB MOA
AEVICTBUEM KOCMMWUECKMX AyYen
M  BbICOKOSHEPIETUYECKOTO  U3-
AyveHus ConHua. MopobHble co-
€AMHEHWsI, MornaB B AOCTATOMHO
6AaronpuaTHbIE  YCAOBHMS, MOTAU
6bl CTaTb HEMAOXUM «MCXOAHBIM
MaTepUanoM» AN MOSIBAEHUS NPH-
MWTUBHBIX (ano3xe — u Bonee
CAOXHBIX) XWBbIX OPraHU3MOB.

A HayBennyeHHOM M306paXkeHMM 4aCTU pacTpecKaBLLEroca yreca,
caenaHHom Kamepoii IVA 3oHpa Philae ¢ pacctosinus okono 7 M, BUAHBI
BapuaLuun APKOCTU AeTaneil NOBEPXHOCTU CAHTUMETPOBbLIX pa3MepoB B
LIMPOKMX Npepenax. B 0CHOBHOM Ha CHUMKe Npeo6aaAaloT TeMHble Y4acTKu
(cKopee Bcero, NOKpbITble OPraHN4eCcKUMU coeAnHeHuAMM). bonee ceetnble
BK/IIOYEHUA MOTYT NPeACTaBAATL 060/ 3epHa KAMEHUCTbIX MUHEPanoB UK
BOAAHOrO bAa. OAAHa U3 KaMep MOAYNA He MMeeT BO3MOKHOCTH BECTU CbeMKY
NOBEPXHOCTHBIX CTPYKTYP, MOCKONIbKY NOC/E C/I0XKHOW NOCaAKN OHa OKasanach

Hanpaaneuuoﬁ BBEpX.

Asryct 2015
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A TNocnepoBatensHble n306paxkeHns, nonyyeHHble Kamepoit ROLIS
nocagouHoro mopyns Philae Bo Bpema cnycka Ha aapo KomeTbl YyplomoBa-
fepacumeHKo 12 Hoa6pa 2014 r. c UHTepBanoM B cpefHeM 0Kono 10 ceKyHAa.
MocnepHuit CHUMOK cAenaH ¢ BbicoTbl Bcero 9 M. Ha Hero 6enbim cunystom
HaHeCeHO NoNoXKeHUe MOAYNA B MOMEHT NepBOro0 KOHTAKTa C NOBEPXHOCTbIO,
BbIYMC/IEHHOE C TOYHOCTbIO 20 CM. 3ameTHbI AeTanu pa3mepom Ao 10 cm.
Camblit KPYNHbIiA BaslyH, KOTOPbIiA BUAEH HA M306PaXKeHUAX, NOYYEHHbIX

c paccrosaHua 67,4 m u 28,9 M, uMeeT nonepeyHuk okono 5 m. Cyas no ero
CTPYKTYpe, OH NOABEPrcA 3HAYUTENIbHON 3P0O3UM NOA AENCTBMEM MbINEBbIX
4acTUL, «M3BEPraloLnxca» C NOBEPXHOCTU. «XBOCT» TAKWUX YaCTUL, HaWAEH
B6/M3M BanyHa, YKasbiBas Ha BO3MOXKHOE HanNpaB/ieHNne UCTeYEHNUA KOMETHBIX
rasoB. Cuutaercs, 4To cnoii peronuta (pasapo6neHHbIX 0610MKOB U KOMETHON
NbINAN) Ha 3TOM y4acTKe UMeeT FYGUHY A0 2 M.

ApXMB KypHANa
3a2011-2013 Ir. B UUHNOBOM BHAE

BceneHHas), NpoCTpaHCTBO, Bpems!
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MEHAVHAPOAHbIA ACTPOHOMMUYECKUH COIO3
KKIX FenepanbHas accambnes

OMMACHO CTaTUCTWKE, Ha AaHHbIA MO-

MEHT B MMWpPE MPOXMBAET OKONO

TPEXCOT  ThICAY  NPOPECCUOHANBHBIX
aCTPOHOMOB, 3aHUMAIOLLMXCA U3YYEHUEM LLK-
poyalLLEro crnekTpa 06LEKTOB U SBAEHWH — OT
METEOPOB, /\yHbl M MAGHET A0 CaMbIX Aane-
KX ranaktvk. NpaktMuecku Bce acTPOHOMbI
ABAAIOTCS YUANEHAMKW MHOXECTBA HAaLWMOHAaAb-
HbIX W CMELMaNM3MPOBaHHbBIX OpraHu3aLmi,
AEATEABHOCTb  KOTOPbIX KOOPAWMHUPYET «Hau-
BbICLIAA WHCTaHUMs» — MexayHapOAHBbIi
acTpoHoMmUeckmii cotos (MAC).!

MexayHapOAHbIM aCTPOHOMUYECKUI COK3
6bIA ocHOBaH B 1919 1. B bptoccene (benbrus),
WTab-KBapPTUPa OpraHu3aLmMu cenvac Haxo-
amrea B lMapuxe. lMNepsaa leHepanbHas ac-
cambness MAC coctosinack B 1922 1. B Pume.
C 1925 no 1938 r. oHa cobupanacb Hepery-
AIpHO (pa3 B 3-4 ropa), a ¢ 1938 1. no 1948 .
13-3a Bropoit MMpoBoIi BOMHbI He cobrpanach
Boobule. HaumMHasa ¢ 1952 1. raBHOE acTpOHO-
MWYECKOE MEPOMPUATUE NMAAHETbI MPOBOAUT-
CSl K@XAbIE TPU roA@ HA TEPPUTOPUM OAHOM U3
CTpaH-y4aCTHUL, KOTOPbIX K HaCTosALLEMY Bpe-
MeHW HacuuTbiBaetca 73. B 1958 r. pecatyto
no cuety leHaccambaeto MAC BcTpeyana Mo-
ckBa; Pum, Mpara n CupHen yaoctaMBanvcb
3TOM YECTU ABAXADI.

PelweHve o mecTe npoBeapeHUs ouve-
PEAHON «BCTpeUM B Bepxax» NMPUHUMAETCS
¢ ynpexaeHvem B 6 Aet. B 2009 r. B Puo-
Ae-XaHelpo 6bino pelleHo, uto XXIX TeHe-
panbHaa accambaes MAC pAOAXHA MPOMTH
B CTOAMLIE aMePUKaHCKOro wWraTta faBain —
ropoae foHoAyAy. He B MOCAEAHIOO ouepeab
370 6bIAO CBA3AHO C TEM, YTO Ha TEPPUTOPUK

1 B aHMos3bIYHbIX UCTOYHMKAX UCTOAL3YETCA abbpeBuaTtypa
IAU - International Astronomical Union

KoHrpecc-ueHTp wrarta laBainu

(Hawaii Convention Center) B foHonyny,
rae NPOXoAUNU MeponpuATUA

XXIX leHepanbHoif accambnen MAC.

]6 BceneHHas), NpOCTPaHCTBO, Bpems!

ToHoNYNy — NOAYMUNNNOHHBIA FOPOA HAa TUXOOKEaHCKOM ocTpoBe Oaxy, cronuua
natupecaroro wrara CUWA, ctaBwas mectom npoBeaeHnsa XXIX lfeHepanbHo# accambnen MAC
B 2015 .

lwTata HaxoAMTCA 3HameHuTas obcepsarto-
pua MayHa Kea, BKrnap KOTOPOW B COBpe-
MEHHYO HayKy CAOXHO NepeoLeHuTb.?

B 3TOM roay acTpOHOMWYECKUIA dOopym
npoaoAxancs ¢ 3 no 14 asrycta v Npoxo-
MA B [aBalCKOM KoHrpecc-ueHTtpe. Ero
y4yaCTHUKaMW CTaAu CBbILLE ABYX C MOAOBW-
HOM TbICAY aCTPOHOMOB U3 75 CTpaH, a Tak-
X€e NPeACTaBUTEAM KOCMMYECKUX areHTCTB,
HalUMOHaAbHbIX AKapeMUIt Hayk, obcepBa-
TOPWKH, YHMBEPCUTETOB WM CPEACTB Macco-
BOW MHOPMaUMK. B uncae nocaepHUx H6biam
M COTPYAHWKM pepakuum >XypHana «Bce-
AEHHasi, NPOCTPaHCTBO, BPEMS», KOTOPbIM

2 BMNB Ne4, 2007, ctp. 4

BNepBble YAAAOCb NPUCYTCTBOBATb Ha CTOAb
NPEACTaBUTEABHOM HayYHOM COBpaHUM.

B TOpXECTBEHHOM LEePEeMOHUU OTKPbI-
Tnsi feHepanbHOW accaMbaen NPUHAAK yya-
ctue lMpesunpeHt MAC Hopuo Kaudy (Norio
Kaifu) un TleHepanbHbil cekpeTapb MAC
Tbeppu MoHMepab (Thierry Montmerle), ry-
6epHatop wrata laeaiu Assupa Uru (David
Ige), map ToHoAayny Kupk Koapyann (Kirk
Caldwell), a Takke MHOrMe BblpalOLLMECS
npeACTaBUTEAU MUPOBOM HayKMU.

AOBOABHO TPYAHO B KOPOTKOM 3aMerT-
Ke onucatb BCe BMeYaTAeHUss OT 3TOro
rpaHAMo3Horo Meponpusatusa. WHtepec-
HO ObIAO y3HaBaTb O HOBbLIX aCTPOHOMMU-
UYECKMX U KOCMUUYECKUX UCCAEAOBAHUSAX,
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A TpepacraButenn pepakuum xypHana «BcenenHas, npoctpancTso, Bpema»
Ha oHe 3m6nembl XXIX leHepanbHoii accambnen MAC B xonne Konrpecc-
LeHTpa.

www.universemagazine.com
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A OtkpbiTue XXIX leHepanbHoi accambnen MAC
3 aBrycra B bonbwom 3ane co6paHuii Ha TpeTbem
staxe KoHrpecc-ueHTpa.

0 KOTOPbIX MULIET Hal XypHaA, Heno-
CPEACTBEHHO OT AIOAEMN, KOTOPblE 3TUMM
MCCAEAOBaHUAMMK 3aHUMatoTcsl. Mbl cTa-
paAuCb He ynycKaTb BO3MOXHOCTU AMYHO
NO3HAKOMUTLCH C U3BECTHbIMU YYEHbIMHU
W nonyasapuM3atopamMu Hayku, 4tobbl Bro-
CAEACTBUM COTPYAHMYATb C HUMMU yXe Ha-
npsMyto, a 3HauuT — 6oaee NAOAOTBOPHO.
MPUATHO OTMETUTL, UTO MPAKTUUECKU BCE
ACTPOHOMbI, C KOTOPbIMU Mbl 0BLWAAKCH,
C FOTOBHOCTbIO MPUHUMAAW HaLLIW NPEANO-
XEHUA, MPOABAASl CTPEMAEHUE AOHECTH
pe3yAbTaTthl CBOEW PaboTbl A0 KaK MOXHO
6onee LIMPOKUX CAOEB 0OLLECTBEHHOCTH,
NOAEAUTBCA CBOMMMW 3HAHWAMM U MAAHa-
MU Ha byayuiee. MAaHbl 3TW, HYXHO CKa-
3aTb, BECbMa rPaHAMO3HbI, U ONuparTcA
OHW Ha TEXHOAOTMM BbICOYAMLLEro ypoB-
Hfl, CTaBLUWE AOCTYMHbIMU YEAOBEYECTBY
B MOCAEAHWE AECATUAETUA.

CaMbIMM «ropsAYUMU» TEMAMMU BbICTYMAE-
HUI BbIAM, KOHEYHO Xe, MPOBAEMbI KOCMO-
AOTWM, NMOUCKOB TEMHOM Matepuu, TeMHOM
SHEPIUK U rpaBUTALMOHHbBIX BOAH, MOUCKOB
M UCCAEAOBAHWM 3IK30MAQHET, @ Takxe ca-
Mble MOCAEAHWE Pe3yAbTaTbl HabAAEHWI
Llepepbl, MAayToHa 1 kKoMeTbl YypromoBa-Te-
PacUMEHKO C WCMOAb30BaHMEM KOCMUUeE-
Ckux annapatoB. CTaTbu HOBbIX aBTOPOB,
C KOTOPbIMU Mbl MO3HAKOMUAUCH, @ TakKxXe
aAanTUPOBAHHbIE BEPCUM AEKLUI U MPE3EH-
Tauui rAaBHOTO acTPOHOMMYECKOTO ¢Gopy-
Ma NAaHETbl Mbl HAYHEM NYOAUKOBATb yXe B
O6AMXaWLLMX HOMEPaX HaLLEero XypHaaa.

Chepyrolas, tobuneiiHan XXX lfeHepanb-
Hasi accambnaes MAC coctoutcsi B 2018 T.
B BeHe — Hapeemcs, B HeW NpUMET yyactne
N KTO-TO M3 HALUMX HbIHELHWX YMTaTEAEN.

BceneHHas, NpocTpaHCTBO, Bpems —
MeXAYHaPOAHbIN HayYHO-MOMYNAPHbIN
XKyPHa no acTPOHOMWMN Y KOCMOHABTUKE,

paCCl-II/ITaHHbIVI Ha MaCCOBOrO YnTaTena

MNMopnucHom nHaekc YkpanHa: 91147

WWwWw.universemagazine.com
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A Ha uepemonuu oTkpbITUaA BoicTynunm Mpesupent MAC Hopuo Kandy (cnesa)
n leHepanbHblit cekpetapb MAC Tbeppu MoHMepab.

[

Unens! pepaxumuu BMB 8 bosbil je co6paHuit Ha
LepeMoHuM OTKpbITUA leHepank iccambnem.
o vy

V¥ VuactHuku Accambnen nocne uepeMoHnM 3aKpbITA 14 asrycta cobpanuce s npowansHoro $hoto
Ha nocneaHem staxe KoHrpecc-ueHTpa, rae pacnonoxeH cag Maxeanau.

WHTepbep Konrpecc-uentpa.
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BCENEHHASL. HOBOCTU

Nlynbcap BHE3aNHO (3aTOPMO3UNCAN

ANAKTUUYECKUE  UCTOUHMKM
MMIMYAbCHOTO  PaAMOM3AYYE-
HWSA, MOAYYMBLUME Ha3BaHUEe

«MyAbCapbl», WHOTAAQ HA3bIBaKOT

TaKKe «4acoBbIMWM 3TAAOHaMMU

BceneHHoOM» — Baaropapa  uc-

KAKOUUTEABHO CTabMABHOM YacTo-

T€ UCTyCKaeMbIX UMW MMIYAbCOB.

OAHaKO, KaK BbISICHUAOCh, TaKoe

onpeaeneHue He BCerpa otobpa-

XaeT PeanbHOCTb.

MyAbCapbl NPEeACTaBASAOT CO-
60/ pPa3HOBUAHOCTb HEMTPOHHBbIX
3BEe3A — CBEPXMAOTHbIX 0Obek-
TOB pa3mepamu He 6onee He-
CKOABKMX AECSITKOB KUAOMETPOB,
BO3HUKAIOLWMX MNPU rpaBuTaLy-
OHHOM KOAAArCe MaCCUBHBbIX
3B€3A B KOHLE WX XW3HEHHOro
uMKAa.l OHM reHepupyrT MOLL-
HOE M3AYYEHWE B LUMPOKOM AW-
anasoHe CMeKTpa, MCxoAdllee
Y3KUMU KOHYCaMu U3 paroHa mx
MarHUTHbIX MOAKOCOB. Ecan npwu
BPaLLEHWN HEUTPOHHOW 3BE3AbI
BOKPY CBOEW OCU B TAKOM KOHY-
ce oKka3sblBaeTcs 3eMASi — Mbl Ha-
6A0AaEM  MMNYABC  M3AYUYEHWS,
Hanopobve BCMbIWKK  Maska.
CkopocTb BpalleHUs NyAbCapoB
NOCTENEHHO MaAaeT, HO OYeHb
MEAAEHHO (M B OCHOBHOM MpEA-
CKa3yemo), YTo U AAET YYEHbIM
OCHOBaHWe Ha3blBaTb 3TU 0OBLEK-
Tbl «KOCMUYECKME Yacamm»

OpHako ObIBaeT, 4YT0 CBEpX-
HaaexHas «HebecHas MexaHWKa»
AaeT cboil. Kopotkonepuopnue-
CKMIA Monopor nyascap BO540-
69 B boablwom MareanaHoBoMm
O6nake nocne 27 AeT BpalleHus
CO CTabMAbHOW YIAOBOW CKOPO-
CTblo B pAekabpe 2011 r. HeoXu-
AAHHO PE3KO YMEHBLUMA €e Ha
36%. O6HapyXWTb 3TO YAAAOCb
6Aaropapsi aHaAn3sy HabAtoAEHUI

* BMB Ne2, 2015, ctp. 20

CTUBEH

XOKWMHI

HEFHBIE ObIPkl
W MONOOLIE
BCENEHHLIE
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KOCMUUECKUX TeAeCKomoB Swift?
n RXTE. Ecav actpoHOMbI CMO-
NYT BbISICHATb MPWUYMHBI TaKOro
HEMNpPeACKasyemoro noBeAEHuUs,
3T0 MOMOXET UM Ay4ylle MOHATb
MPUYMHBI BICOKON CTABUABHOCTH
BpaLUEHNA APYTMX HEWTPOHHBIX
3B€E3A, @ TaKKe MeXaHW3Mbl BO3-
HUKHOBEHWS UX U3AYUEHHS.
BospacT nyabcapa MOXHO Bbl-
UYUCAWTb HA OCHOBE TOrO, Kak Obl-
CTPO 3aMEANAETCSA ero BpalleHue
(TO ecTb MO CKOPOCTU TOPMOXE-

2 BMNB Ne7, 2008, ctp. 10

CTaHeM ee WCTUHHbIMU XO03feBaMMU.

PEKOMEHAYEMAS KHUTA

X038. XokuHr C. YepHble AbIpbl U MOAOABIE BCEAEHHbIE

«Mbl ewe MHororo He 3Haem 0 BceAaeHHO#, MHoroe He mnoHumaem. Ho yXe AOCTUrHYTbIA HaMW Nporpecc AOA-
XEH BOOAYWIEBHUTb Hac M NpUAATb YBEPEHHOCTW B TOM, YTO MOAHOE MNOHWUMaHWe — B rPaHULaXx BO3MOXHOro. Ay-
Mal, Mbl He obpeueHbl BeYHO OpPOAUTL HA owynb B TeMHOTe. COBEpLIMB PLIBOK K CO3AAaHUK NOAHOW Teopuu Bce-
yto BceneHHas NOAUMHAETCA KAKOMY-TO MOPAAKY,
KOTOpPbIA Cedyac Mbl MOXEM NOCTUYb XOTA Obl 0TYACTH, @ B HE CAULIKOM OTAAAEHHOM OyAylem — NOAHOCTbI0. BO3MOXHO, 3Ta
HapeXAa — BCEro AWlWb MuUpax. Ho Ayuwe CTpeMMTbCA K NOAHOMY MOHMMAHUI, YEM OTYAATbCA B YENOBEYECKOM pasyme».
CtuBeH XOKUHT

Michael Taylor

A Tynbcap B npepcTaBneHum
XYAOXHUKA.

4 UN306paxenune, nonyyeHHoe
op6utanbHoi ob6cepsaTopuei
INTEGRAL. BBepxy cneBa —
nynbcap B0540-69, cnpaBa —
ocratok CBepxHoBoi SN 1987A.
CHUMOK cpenaH B XKeCTKOM
PEHTreHOBCKOM inana3oHe Ha
JHepruax 65-82 k3B.

Hus). Monoable MyAbcapbl BpaLla-
toTCA ropasAo bbiCTpee cTapblx, HO
OHU ObICTpEE U TOPMO3ATCH, aK-
TUBHEE PACXOAyA CBOK 3SHEPruto
Ha W3AyyeHWe. Takum METOAOM
6bINO OMPEAEAEHO, YTO BO3PacT
BO540-69 cocraBasieT  Bcero
b okono 1700 aert. Tenepb 311
OLIEHKM, BO3MOXHO, NPUAETCS Ne-
PECMOTPETL: MO BCEW BUAMMOCTH,
3T0T OObEKT OTHOCUTCA K Katero-
pPUM  HEPETYAIPHBIX, CMOCOOHbIX
Nno HEU3BECTHbIM MpPUYMHaM ne-
PEXOAUTb U3 OAHOMO COCTOSIHUA B
Apyroe. B «0CHOBHOM pexume» Ta-

1 Haperochb,

TMoAHbIi NnepeyueHb KHUT, HaAWuMKe, LeHbl shop.universemagazine.com uAu no TereoHy (067) 215-00-22

KMe MNyAbCapbl M3AYYatoT PaAMo-
BOAHbI OYeHb CAab0 1 3aMEANIIOT
CBOE BpalleHne nocreneHHo. Oa-
HaKO BPeMsi OT BPEMEHU OHU Ha-
UMHAIKOT CBETUTLCSI HAMHOTO fipye
W TOPMO3ATCS 3HAUMTEABHO CUAL-
Hee. PaHee NopOBHbIE «MEPEKAIO-
UEHWsi» HaBAOAGAMCb TOABKO Y
6onee CTapbiX, TYCKAbIX OOBEKTOB,
1 HEOXMAAHHBII «CABUM CKOPOCTH
BpaLLeHus BO540-69 cran 6oAb-
LUMM CHOPMPU30M AAS YUEHBIX.
B0O3MOXHbIM «BUHOBHW-
KOM» 3TOr0 COBbITUS MOXET BbITb
MarHutHoe noAe nyabcapa. Bo
«BKAHOUEHHOM» COCTOSIHUM OHO
3aMoAHsIeTCA MAA3MOM — BbICO-
KOSHEPreTUUYECKUMU  3apsikeH-
HBIMW YacTULAMM (IAEKTPOHAMM
W MPOTOHAMM), KOTOPbIE MOPOX-
AQIOT MOLLLHOE PaAMOM3AYyYEHHE.
MpU «BbIKAKOUEHWUU» KOHOUIYpa-
LUMS MarHUTHOrO MOASt MeHsieTcs
TakumM 06pa3oMm, YTo MO3BOAAET
nAa3me npocaumBaTbCcs CKBO3b
Hero, reHepupys ManO pPapUo-
BOAH. AanbHenLwre HabAroAEHHS
B0540-69 cmoryT noaATBEPAUTH
Takoe 00bACHEHUE, UAK Xe yue-
HbIM NPUAETCS UCKaTb MHOE.
Kateropusaupa  B0540-69
KaK «MpepbIBUCTOro»  3acTaBu-
A@ aCTPOHOMOB MPUCMOTPETLCH
K Hemy BHWMaTteAbHee. Boobuue
YHUKaAbHblE CBOMCTBA MyAbCa-
POB MO3BOASAOT UCTIOAL30BATh X
AASI TIPOBEPKK PA3AMUHBIX HU3K-
UeCkUx Teopuii — Hanpumep, 06-
LLEeN TEOPUU OTHOCUTEABHOCTU (U,
B YaCTHOCTW, AASI MOUCKa MNpea-
CKa3aHHbIX €t  rpaBUTALMOH-
HbIX BOAH®), @ TaKXe OTBETUTb Ha
MHOTME ¢yHAAMEHTaAbHble BO-
NPOCbl — B YaCTHOCTH, O TOM, YTO
coboii MPeACTaBASET CBEPXMAOT-
HO€e BELLECTBO 3TUX 0GBEKTOB.

3 BMNB Ne6, 2015, cTp. 10
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liBeTywiaa ranakTMra

0Bbl CHUMOK, CAEAAHHbIA KOCMUYECKUM Teneckonom Hubble,
AEMOHCTpUpYeT ranaktnky ESO 381-12 (PGC 42871) ¢ ee yavsu-
TEeAbHbIMW MPMU3PAYHBIMK 060AOUKaMK Ha GOHE MHOXECTBA APY-
rMX AGNEKUX 3BE3AHBIX CUCTEM. He coBCeEM MpaBmAbHas, HO AOCTATOUHO
CUMMETPUUHAsA CTPYKTYpa AMCKA 3TOM ranakTMKU U OOMAME CKOMAEHMIA
3B€E3A, BpaLLAOLMXCA BOKPYr HEE, HaTaAKMBAIOT yUYeHbIX Ha MbICAb O
Tom, yto ESO 381-12, BO3MOXHO, B OTHOCUTEABHO HEAGBHEM MPOLLIAOM
6blAa yUaCTHULLEH APAMATUUECKOTO KOCMMUYECKOTO CTOAKHOBEHMSI.
[anaKTKa, PpacnoAOXEHHAs! Ha PacCTOSHUM NPUMEPHO 270 MAH
CBETOBbIX AET B HOXHOM CO3BE3AMM LleHTaBpa, knaccuduumpyetcs
Kak AMH30BWAHas, TO eCTb OHa 06AaAaeT OAHOBPEMEHHO HEKOTOPbI-
MW 0COBEHHOCTAMM U CIMPAAbHBIX, U IAMMUMTUUECKUX TAAAKTUK. TOH-
K1e uyepTbl ee 06OAOUEK, «PaCMyCKaOLLMXCS» BAAAM OT ee LieHTpa,
OYEHb PEAKO NMPUCYTCTBYIOT B CUCTEMAXx Takoro tmna. MpuumHa mx no-
ABAEHUS MOKa OCTAeTCs HEMOHATHOM. ACTPOHOMbI cuMTatoT, uto ESO
381-12 HepaBHO NOABEPIAACH MPaBUTALIMOHHOMY BO3AEMCTBUIO CO
CTOPOHbI APYTrOM ranakTUKK, U3-3a YEr0 B €€ AUCKE BO3HUKAM YAAPHbIE
BOAHbI, 06pa30BaB CTPYKTYPbl, MOXOXHWE Ha KOAbL@ Ha BOAHOW MO-
BEPXHOCTU. [anaKTUUeCKMe COAMXKEHUST U CTOAKHOBEHUS Yalle BCEro
CYLLECTBEHHO MEHSIIOT 0BAMK CBOMX YUYACTHUKOB, MHOTAA CTAaHOBSACH
NMPUYMHON «Nepexoaa» UX U3 KaTErOPUKU CMPAAbHbIX FAAAKTUK B IA-
AMNTUYECKME. TaKkKe OHM NPUBOAAT K aKTUBU3aLMK MPOLLECCOB 3BE3-
A006Pa30BaHUA U POXAEHWIO MHOXECTBA FOPSYMX MOAOABIX 3BE3A.
B npaBoit uact usobpaxeHus BUAHa ronyboBaTo-6enas ranak-
TMka ESO 381-13 (PGC 42877), umetoLLlas YETKy0 CrUMpPaAbHYHO
$OpMy C LEHTPAAbHOWM NEPEMBIYKON U BblPA3UTEAbHBIMW MbIAEBbI-
MW NPOXMAKaMKU. OHa TaKXe xapaKTepu3yeTCcs aKTUBHbIM 3BE3AO-
obpasoBaHWeEM. MHTEPECHO, UTO 3Ta ranakKTUKa PacrioAOXeEHa NoUTU
Ha TakoM Xe paccTosiHuu, uto n ESO 381-12. BO3MOXHO, OHU yXe

BCENEHHAS. HOBOCTU

s .
NASA, ESA, P. Goudfrooij (STScl)

B3aUMOAEWCTBYIOT MeXAY COB0I rpaBUTALMOHHO UAM HAYHYT B3au-
MOAEWCTBOBaTL B ByAyLLEM.

AaHHbIA CHUMOK MOAyYeH YCOBEPLLUEHCTBOBAHHON 0630pHOW
kamepoi ACS teneckona Hubble B xoae uccaepoBaHWA BbIOOPKM
ranakTvK AN U3YUYEHUSI CBOMCTB ranakTMuyeckux 060AOUEK, KOTOPbIE
BO3HUKAW B Pe3yAbTaTe CAUSIHUI 3BE3AHBIX CUCTEM, MPOU3OLLEALLINX
OKOAO MUAAMAPAA AET Ha3aA.

3B€34a, cO3AaBLIAd TYMAHHOCTD

a 3TOM CHUMKEe KOCMuYe-
CKOro Teneckona Hubble
npeaAcTaBAeHa TymMaH-

HocTb M1-67, okpyxatoLLas ro-

psivy0 MaccuBHyto 3Be3py Hen

2-427 (6onee W3BECTHYI Kak

WR 124). 310T 06beKT BUAEH B

co3ge3pn Ctpenbla U ypaneH

OT Hac Ha 15 TbIC. CBETOBbIX AET.

3Be3pa Hen 2-427, He wme-

Hee yem B 9 pa3 (Mo ApYrMm OLEeH-

kam — B 20 pa3) npesblwaroLwas

no macce CoAHUE, APKO CBETUT

B CaMOM LEHTpe M306paxeHus,

BbiOpackIiBas B OKpyXatoLLee Npo-

CTPaHCTBO CryCTKU ropsayero rasa,

KOTOPbIE ABMXYTCS CO CKOPOCTBIO

6onee 150 Thbic. KM/u. MopoOHbIE

3BE3Abl, UMEIOLLME TeMMepaTypy

nosepxHoctn nopsaka 100-200

TbIC. rpapycoB no Lieabcuio n ak-

TMBHO TEPSIOLLIVE CBOE BELLECTBO,

OTHOCAT K Knaccy Bonbda-Paite,

Ha3BaHHOMY B Y€CTb aCTPOHOMOB

Yapab3a Bonbda (Charles Wolf)

Asryct 2015

n Xopxa Pare (Georges Rayet).
Bcero 3a 100 TbiC. A€T WX 3BE3A-
HbIM BETPOM B KOCMOC «BblAyBa-
eTcs» 9KBUBaAAEHT Macchl ConHua!

TymaHHocTb M1-67, pox-
AEHHasi LEeHTPaAbHOM 3BE3A0M,
MMeeT Bo3pacT He b6onee 10
ThbIC. AET, HUUTOXHbI MO BCEAEH-
CKUM MacliTabam.

MNepBuuHaa Bepcusi AaHHO-
ro u3o6paxeHus bbina onybAnKo-
BaHa eule B 1998 1., HO HepaBHO
€ro MOABEPTAM AOMOAHUTEABHOM
06pabotke C UCMOAb30BAHUEM
HOBeHLero nporpaMMHoro obe-
cneyeHus.  KoMOWHMPOBAHHbIM
CHMMOK MoAyyeH lNAaHETHOM Ka-
Mepon wrpokoro noas WFPC2 B
TPEX CMEKTPAABbHbBIX AMHUSIX BUAW-
MOro CBeTa.

MpuncoeguHaNTeCh K Ham
B COLMANbHbIX CETAX

ﬂ a You T
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B BCENEHHAS. HOBOCTN

0 AMHOKMH «3BE3AHBIN OCTPOB! HA KPalo NYCTbhIHU

aNaKTMKWM pacnpepeneHbl BO BceneHHom
HepaBHOMEPHO: OHU 06AaAAHOT CBOMCTBOM
cobupaTbCsi B CKOMAEHWS, COEAMHEHHbIE
MeXAy COO0M MPOTAXEHHBIMU  «pyKaBaMu», .
a Havbonee MaclTabHble CTPYKTYypbl MMe-
0T MAOCKYI0 GOPMYy — WX Ha3blBalOT «CTEHa- . : '
Mu». Mexay aTUMM 06AaCTAMM MOBbILEHHON
KOHLEHTpaLUMW MacCbl HAaXOASITCS TUraHTCKue
MycToOThl, UAU «BOWAbI», MPAKTUUYECKU CBOOOA-
Hble OT rpaBuTUpytoLler matepuun.? OpHa w3
6AMXaNLLIMX TakMx obhacTei MoAyuMaa Has3Ba-
Hne MectHol nyctowu (Local Void). Ee none-
PEYHMK, MO HEKOTOPbIM OLEHKaM, NpeBbilaeT
150 MAH CBETOBbIX AET. Hepaneko OT ee oKkpa-
MHbI PacrnoAOXeHa OAMHOKasa ranaktuka NGC
6503, yananeHHas OT Hac Ha 18 MAH CBETOBbIX
AT U BUAMMAsS B CEBEPHOM OKOAOMOAIPHOM
C03BE3AMM ApakoHa. M3-3a Takoro HeobblUyHO- %
r0 PacrnoAOXEHWs M3BECTHbIM MOMyASpU3aTop ; it
acTpoHomun CtueeH O'Mupa (Stephen James i
O'Meara) B cBoeW KHUre «CKpbITble COKPOBMU-
LWa» Ha3BaA 3TOT O6BbEKT «[aNaKTUKOW, NOTePsIH-
HOM B KOCMoOcCe». Ee ponameTp cocTaBASIET OKOAO
30 TbiC. CBETOBbIX AET — UyTb HOAbLLE TPETH MO-
nepeyHuka Hawero MaeuHoro MyTu.
MpeAcTaBAEHHOE M300paxXeHWe CAOXKEHO
13 CHUMKOB, MOAYYEHHBIX ABYMSI OCHOBHbIMU
MHCTpyMeHTaMu opbutanbHON obcepBaTopuu
Hubble: YcoBepLieHcTBOBaHHON 0630pHOW Ka-
mepor ACS B 2003 1. 1 KamepoW LWMPOKOro no-
A WFC3 B 2013 r. PazanMyHble cnekTpanbHble
AMHUWM MPEACTaBAEHbl Pa3HbIMU  YCAOBHbIMU
uBetamu: 275 1 336 HM (yAbTPadUONETOBBIN
AManasoH) — GUOAETOBbIM, AMHUW BUAMMOIO
AnanasoHa 438 u 555 HM, a Takke MOHU3U-
POBaHHOIO BOAOPOAA M a3oTa 658 HM — co-
OTBETCTBEHHO CMHWM, 3€AEHbIM W KpPacHbIM
uBeTaMu, OAU3KMMU K TOMY, Kak OHW peanb-
HO BMAHbI YENOBEYECKUM TAA30M, Y HaKOHEL,
AMHUSE  OAMXKHEro WHOPaKpPacHOro cnekTpa
814 HM TOXe NoKa3aHa KpacHbIM. FApkue po-
30Bble NATHA, pa3bpocaHHble MO CNMPaAbHbIM
pykaBam, TPYAHOPA3AMUMMbIM K3-32 Manoro
HaKAOHa ranaKTUYECKOM MAOCKOCTH K Ay4y 3pe-
HUS,, NPEACTaBAAIOT COBOWM MHOTOUMCAEHHbIE
obraKka MEX3BE3AHOMO rasa, B KOTOPbIX WAYT
aKTMBHblE MpoLecchl 38e3A006pa3oBaHus. Mx
PEe3yAbTaTOM CTaHOBSAITCA CKOMAEHWS MOAOABIX
ropsiumMx 3Be3p, BUAMMbIE Kak Oeno-ronybble
CryCTKW. KapTuHy AOMOAHSAKOT TEMHO-KOPUYHE-
Bble W3BMAUCTbIE MPOXMAKM TMbIAEBbIX 00Aa-
KOB, MPUUYYAAMBO OMAETalOLLME FaAaKTUUYeCKUe
pykaBa M MOrAOLLAIOLLME MOYUTU BCE INEKTPO-
MarHWTHOE W3AYYeHUe, AOCTYNHOE Kamepam
Teneckona Hubble. U3obpaxeHne 6bIA0 OMy-
6AMKOBAHO MOCAE KOMMbIOTEPHON 06paboTKK
Ha camnTte hubblesite.org 10 nioHs 2015 .

1 BMNB Ne10, 2012, ctp. 17
2 BMB Ne6, 2014, cTp. 4
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[ANAKTUEA C BbIDA3UTENbHLIM (IULOM)

a 3T0M K306paxeHuW, AN 06pa3oBaHWs HOBbIX 3BE3A U
MOAY4YEHHOM KOCMW-  NAAHET. TeMHble «POXUAKWU» CO-
YECKUM TEAECKOMOM  CEACTBYKOT C MHOTOYMCAEHHbBIMU
Hubble ¢ wucnonb3oBaHWMeM ABYX — SIPKMMM roAyboBaTbIMU pPervoHa-
CBETOOUALTPOB MHOPAKpac- MM, MNPEACTaBASIOLIMMK  COOOM

HOro U BUAMMOIO AManal3oHa, no-
Ka3aHa MaAOU3BECTHas ranakTUka
J04542829-6625280 (B Apyrom
KaTanore oHa UMeeT 0603HaueHne
LEDA 89996). PacctosiHne Ao Hee
ouYeHb Benko — bonee 330 MAH
cBeToBbIX AeT. OHa ABASIETCA Knac-
CUYECKUM MPUMEPOM  CTIMPaAb-
HOM ranakTMKM M NoTOMYy OY€Hb
noxoxa Ha Hally COBCTBEHHYO
3BE3AHYIO cUCTeMy — MAeuHbli
Mytb. ThaBHaA naockoctb LEDA
89996 opueHTMpOoBaHa MOuUTU
NEPNEHANKYASPHO K HarnpasAe-
HUIO Ha 3emAto, baaropapst Yemy
XOPOLUO BUAHA €e AMCKO0Opas-
Has GopMa C YETKOM CTPYKTYpOM
Pa3BUTbIX CNWUPaAbHbIX PYKaBOB.
TemHble MATHA B 3TWX PyKaBax —
ra3oBoO-MbIAeBble 0bAaKa, COAEp-
Xallmne «CTpOVITeI\beIVI mMarepuan»

KocMoca» 06AaCTU HOYHOIO He-
6a B HOXHOM CO3BE3AMKU 30A0-
TOM Pbi6bl. OHa BUAHA HEAANEKO
ot Boabloro MareanaHosa 06-
AaKa, CUUTAIOLLEroCsi OAHUM U3
cnyTHUKoB MaeyHoro Mytn.t

dotorpadmpoBaHMe  MpPoU3-
BOAMAMCb  YCOBEPLLEHCTBOBAH-
HOM 0630pHOM kamepol ACS
Teneckona Hubble ¢ BbICOKMM
paspelleHneM Ha AAMHE BOAHBI
606 HM (nokasaHa YCAOBHbIM ro-
Ay6bIM LBeTOM) 1 814 HM (opaH-
XEBbIN LBET). ITOT UHCTPYMEHT AO
CUX MOP CHAbXaeT yueHbIX cambl-
MW YETKMMW CHUMKAMU KOCMUYE-
CKMX OBBEKTOB 13 BCEX KOTAA-AMB0
MOAYUYEHHBIX UYENOBEKOM.? AaH-
Hoe u300paxeHWe OxBaTbiBaET
OYEHb MaAblii y4acTok Heba, 3k-
BMBAAEHTHbI YIAOBOMY pasMepy
MOHETbI B OAUH €BPOLIEHT Ha pac-
crosHum 100 m.

CKOMAEHWUS MHOXECTBA MOAOAbIX
ropsiuMX 3BE3A.

lanaktnka LEDA 89996
HaxoauTcA B 6orator pasany-
HbIMU OBbEKTaMKU  «TAYBOKOro
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1 BMB Ne6, 2007, ctp. 9
2 BMB Ne10, 2008, cTp. 4; Ne2-3,
2013, c1p. 5

B3BellcHa uepHana Abipa
B LCHTE AANCROU IANakTURN

0 MHEHWIO COBPEMEHHbIX aCTPOHOMOB, CBEPXMACCUBHbIE Yep-
Hble Ablpbl (YA) CKPbIBAKOTCA B LEHTPE MPaKTUUECKU KaXAOM
KPYMHOW ranakTUKU. 3T KOCMUUYECKWE TUraHTbl MOTYT ObITb B MUA-
AVIOHbI U MUAAMApPABI pa3 Boree MaccHBHbIMM, YeM Hawe ConHue. Ho
OMNPEeAEAUTb UX Maccy XoTsi Bbl MPUBAUUTEABHO PaHHee BbIA0 AOCTaTOY-
HO CAOXHOM 3aaaqel, 0COBEHHO B CAyYae CrIMPanbHbIX 3BE3AHBIX CUCTEM.

B xoae ouepepHOro aKkcrnepumeHTa € UCMOoAbL30BaHWeM BoAbLuo-
ro MUAAMMETPOBOT0,/CyOMUAAMMETPOBOIO MacCuBa PaAvOTEAECKOMNOB
ALMA B nyctbiHe Atakama (UnAM)! yueHble «B3BECUAM» UEPHYIO AbIPY
B LeHTpe NGC 1097 — cnmMpanbHOM ranakTUKKU C NEPEMbBIYKON B SAPE,
PacnoAOXEHHOW MPUMEPHO B 45 MAH CBETOBbIX AET OT HaC B HampaBs-
AeHuK co3Be3pua MNeun. Uccnepyemblii 0bbekT okasancs B 140 MAH
pa3 Taxenee ConHua. A CpaBHEHUA: YepHas Ablpa B LIEHTPe Hallero
MaeuHoro lNytn nmeet maccy nopsaka 4,3 MAH COAHEUHbIX.

AN MOAYYEHMA TaKOro MNPUMEYaTeAbHOTO pesyAstata  KOMaHAa
CrneunanmcToB BO mase ¢ KMOKO OHULLKM M3 AMOHCKOro YHUBepcUTeTa
NEPCNEKTUBHbIX UCCAEAOBAHUIA CMIEKTPAAbHBIMU METOAAMM OYEHb TOU-
HO “3MepUAa NPOCTPAHCTBEHHOE pacrnpeAeneHre U HanpaBAeHUe ABK-
XEHUSA TPEXATOMHBIX MOAEKYA ABYX TUMOB — CUHUABHOM Kucnotel HCN
1 MOAOXWUTEABHOTO MOHA dopmMuaa HCO' — BOAM3M LieHTpaAbHOM 0bAa-
CTU FranaKTUKU. 3aTeM yueHble CPaBHUAM PE3yALTaTbl CBOMX HAOAOAEHHI
C PasAMyYHbIMKU MaTeMaTUYECKUMU MOAEAIMU ABUXKEHUA ra3a B ranak-
TUKE, KaXAasl U3 KOTOPbIX COOTBETCTBYET PA3AMUHOM CBEPXMACCUBHOM
YA. Oka3anochb, YTO Aydlle BCEro 3TW pesyAbratbl COMACYOTCA C MOAE-

1 BMB Ne10, 2012, ctp. 17

22 BceneHHas), NpOCTPaHCTBO, Bpems!

ESO/R.Gendler

A Tanaktnka NGC 1097, choTorpachmpoBaHHas B BUAMMOM fUanasoHe
Teneckonom VLT ESO (BNB N210, 2012, cTp. 15).

www.universemagazine.com
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A Kom6uHMpoBaHHOe M306paxeHne LeHTPaNbHON YacTU CNUPanbHOWM
ranaktuku NGC 1097. Ha cHUMOK B ONTUYECKOM AuanasoHe, CAeNaHHbIN
KocMuyeckum Teneckonom Hubble, HanoxeHbl paguoacTpoHoMuyecKue
AaHHble 06 U3Iy4eHUN CUHUNILHOI KUCNOTBI (MOKAa3aHO KPacHbIM
uBetom) u opmuna (3eneHbln U OPaHIKEBbIN), NONyYEHHbIE MACCUBOM
papuoteneckonos ALMA.

AbIO, BKAKOUAIOLLEN YEPHYHO Ablpy Maccor B 140 MAH COAHEYHbIX. UH-
TEPECHO, UTO AAA NMOAYYEHUS ABHHbIX HY)XHOTO kauectea Maccusy ALMA
XBaTWAO BCEro Avilb 105 MUHYT PaboTbl, YTO AULLHWIA pa3 CBUAETEAb-
CTBYET 06 OUYEHb BbICOKOM YYBCTBUTEALHOCTU 3TOr0 MHCTPYMEHTA.

MopobHas MeToAVKa MCMOAL30BaAach paHee MacCUBOM TEAECKO-
NnoB MMAAMMETPOBOIO Avana3oHa CARMA aAf U3MepeHUs Macchl Yep-
HOW Ablpbl B UeHTpe ranaktvkn NGC 4526. OpHako OHa OTHOCUTCA
K TUNY AMH30BMAHDIX, Toraa kak NGC 1097 — BNOAHE TUNWYHAA cnu-
panbHas cucTeMa C LieHTPaAbHOM NepeMbIUKon. Mpu 3ToM nocaeaHue
pe3yAbTaThbl pasHbix HABAOAEHUI YKa3bIBakOT Ha TO, YTO B3aWMOCBSI3b
MEeXAY MacCoM CBEPXMACCUBHOM YA 1 «NPUIOTUBLLEN» €€ ranaKTUKW
3aBMCMT OT TUMa CaMOW ranaKTUKK. A 3T0 AeAaeT NOAOBHbIE U3MEPEHUSA
MacC CBEPXMAOTHbIX O6bEKTOB OUYEeHb BaXKHbIMU, TaK Kak OHW NO3BOAS-
10T AyYLLIE MOHSATb XapaKTep TaKoW 3aBUCHMOCTY.

B HacTtoslLee BpeMs aCTPOHOMbI UCMOAL3YHOT HECKOABKO METO-
AOB AAS «B3BELUMBaHKS» CBEPXMAcCHBHbIX YA. Bbibop MeToaa, Kak
npaBuAO, 3aBUCUT OT TUMNa HaBAIOAGEMON ranakTUKK.

Mpu nccaepoBaHmAx LeHTpa MaeyHoro MyTM MOLLHOCTM coBpe-
MEHHbIX OMTUYECKUX U MHOPaAKPaCHbLIX TEAECKOMOB, Kak MNpaBuAO,
AOCTaTOYHO, YTOObI HaNPSIMYHD M3MEPSTb HaMPaBAEHUSI U CKOPOCTM
ABWXEHWS 3BE3A BOKPYI raA@KTMUYECKOTO AAPA, MO KOTOPbIM AAAEe Bbl-
YUCAAETCA ero Macca. 10T METOA, OAHAKO, HE MOAXOAMUT AN ABAEKUX
ranaKTvK, MOCKOALKY TpebyeT upe3BbluaiHO BbICOKOMO YrAOBOIO paspe-
LeHus1. Bropoi, MeHee pacnpoCcTpaHeHHbIN, METOA 3aKAKOUAETCA B U3-
YUEHUN ABUXEHWSI MEramasepoB — MOAEKYASIPHBIX 0OAAKOB, MHOMAA
HaXOAALLMXCA PAAOM C LEHTPAMU aKTUBHbIX FaAaKTUK U UCTYCKaKOLLMX
MOLLHBIE MOTOKU PaAMOBOAH.2 OTCAEXMBaHUE AMHAMWKU MOHWU3UPO-
BaHHOIO rasa B LEHTPaAbHOM CryLLEHUU OKa3biBaeTcsi Hanbonee ad-
bEKTUBHBIM AASI SAMMMNTUUYECKUX 3BE3AHBLIX CUCTEM. TakuM 06pasom,
€CAM peyb MAET 06 M3MEepPeHUn MacChbl CBEPXMacCUBHbIX YA B cru-
PaAbHbIX raAaKTUKax, BapMaHTOB OCTAETCA He Tak Y MHOro. MMeHHo
NO3TOMY PE3YALTaT, MOAYYEHHbIM HOBbIM METOAOM C MOMOLLIBIO PAAUOT-
eneckonoB ALMA, OTKpbIBaET AOMOAHWUTEAbHbBIE BO3MOXHOCTU AAA U3Y-
YeHMs 3TOro BeCbMa pacnpoCTpaHEHHOTO TUMa «3BE3AHbIX OCTPOBOB».

2 BMNB Ne5, 2006, ctp. 30; Ne6, 2006, ctp. 38
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Elle 0AHN
(3BE3AHDbIC ACGNUN

a callTe KOCMMYECKOro
Teneckona Hubble ony-
6AVKOBaH CHUMOK eLle
OAHOM TanaKTUKU C aKTUBHbIM
38€34000pa30BaHUEM, pac-
MOAOXKEHHOM Ha  pPacCTosiHUK
0KOANO 60 MAH CBETOBbLIX AET B
co3Be3pmu ApupaHa. B «<Hosom
obliemM katanore» OHa MMeer
0603HaueHne NGC 1140. 3Jta
3BE3AHAsi CUCTeMa XxapaKtepu-
3yeTcs HenpaBUAbHOM GOPMOWA,
YTO AENaET e€e NoXoxXen Ha bonb-
woe u Manoe MarenaHoBbI
Obraka — HebOoAbLLME FanaKTH-
KW, MPEANOAOXKMUTEABHO ABAS-
folmecs CrnyTHUKaMK Haluero
MaeuHoro MyTtn.t
He coBcem MoHsTHO, HabAo-
AaeM m Mbl NGC 1140 B aktue-
HOM ¢a3e 3Be3p000pa3oBaHKS,
WAM Xe 3TW MPOLECChbl MpoTeka-
FOT TaM MOCTOSIHHO C MOXOXEN MH-
TEHCMBHOCTLIO. HecmoTtpst Ha To,
YTo MO pasMepy ranakivka nov-
TM B AECATb pPa3 MEHbLLE Hallel,
3BE3Abl B HEM pOXAAIOTCA Mpu-
MEPHO C aHaAOMMYHOM CKOPO-
CTbO — B CPEAHEM OKONO OAHOM
3Be3abl pasvepom ¢ ConHue B
TeueHne ropa. [NpusHaku 3TOro
YETKO BUAHbI Ha MOAYYEHHOM M30-
6paxeHn, AEMOHCTPUPYHOLLEM
MHOMOUYMCAEHHbIE ApKWe 6eno-To-
AYBblE MONOABIE CBETUAA.
ManeHbke ranaktku  C
6OABLLMM  KOAMYECTBOM  MEp-
BMYHOMO rasa (copepxaluero
He3HaUUTENbHbIE  KOAMYECTBA
9N\EMEHTOB TSKEAEE BOAOPOAA
W FeA1st MO CPaBHEHMIO C HALLKMM
COAHUEM) M BBICOKMMKU TEM-
namMy POXAEHUSI 3BE3A Mpea-
CTaBASIOT 0COOLIN MHTEPEC AAA
acTpoHomoB. OCOBEHHOCTU KX
XMMUWYECKOTO  COCTaBa  Aena-
10T Takue OObEKTbI MOXOXMMM
Ha TanaKTMKM C WHTEHCWMBHBIM
3Be3p000pasoBaHueM,  CyLle-
CTBOBaBLUME B paHHeN Bcenex-
HOW U CTaBLLME «CTPOUTEABHBIMM
6A0KaMMW»  COBPEMEHHBIX Kpyr-
HbIX 3BE3AHBIX CUCTEM — TaKMX,
kak MaeuHbii MyTb MAnM Tyman-
HOCTb AHApOMeAbl. TTOCKOAbKY

1 BMNB Ne6, 2007, cTp. 9

TakMe TranaKTMKM O4YeHb Aane-
K1, UX UCCAEAOBAHWE NPeACTaB-
ASIET CAOXHYIO 3apauy AaXe AN
KPYMHEWLLIMX TeAECKOMOB, NO3TO-
My 6onee OAM3KME HEMPaBWAbL-
Hble «3B€3A000Pa30BaTEAbHbIE»
ranaKTMKM SIBASIKOTCST  XOpOLUEel
ANBTEPHATUBOM AN M3yYeHUs
NOAOGHbIX NMPOLIECCOB.

ACTPOHOMbI CKAOHHbI  CUM-
Tatb, YTO 3HEPrMYHOE 3BE3AO-
obpa3oBaHMe B KapAMKOBOM
ranaktmke NGC 1140 6yaer
UMETb AAS HEE Pa3pyLUMTEAbHbIE
MOCAEACTBHSI: KOTAQ €€ MacCuB-
Hble ropsiune 38e3Abl MOAHOCTBHO
MPO3BOAKOLIMOHMPYHOT, OHU B30P-
BYTCSH KaK CBEPXHOBbIE, CUAbHO
HarpeBas ra3 B CBOWX OKPECTHO-
CTAX M NpupaBasi emy 6OAbLLYIO
SHEPruto, KOTOPOM YacTo OKa3bl-
BAETCA AOCTATOUHO AASI MPEOAO-
AEHWSI NPUTSXKEHWS TANAKTUKU W
«BbIMETaHWs» 3TOTO ra3a B Mex-
ranaKTMUecKoe  MPOCTPaHCTBO.
310, B CBOKO OYepeAb, O3Haua-
€T YMEHbLUEHWE KOAMYECTBA
Matepuana AN CO3AAHWS HO-
BbIX MOKOAEHWI 3Be3A. [Moarto-
My BbICOKUI TEMM WMX POXAEHWS
B NGC 1140 He MOXeT aep-
XaTbCA  AAMTEAbHOE  BpeMmsi.
OcTaetcsi TOAbKO HEMOHSATHBIM,
Kak AOATO OHa npebblBaeT B Ta-
KOM «aKTUBHOW daze».

<
]
<
=
L]
D
e}
£ 2
Si
o
<
0
[i¥|

KombuHWpoBaHHOE  W30-
6paxeHre rarnakTvkM cocTaBAe-
HO M3 CHUMKOB, MOAYYEHHbIX
YcoBeplUEHCTBOBaHHOM 0630p-
HoM kamepon ACS Teneckona
Hubble yepes dpuALTp BUAMMOIO
AvanasoHa  (LEHTPUPOBAHHbIV
Ha AMHUIO U3AYYEHUA NOHU3NPO-
BaHHOro BOAOPOAA Ha), a Takxke
[AQHETHON KaMepon LLIMPOKOro
noad WFPC2 B 6AMXHEN MHOPa-
KpacHOW U yALTPadUOAETOBOM
06AaCTM crnektpa — Ha BOAHE
814 1 300 Hwm.

BceAeHHas), NpOCTPaHCTEO, Bpemst 23
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NIOMCK HOBbIX KAHAWAATOB

eXAyHapoAHas KOMaHAa acTpOHO-
MOB 13 KaHaabl 1 CLLIA HepaBHO uc-
MOAb30BaAa A@HHbIE, MOAYYEHHbIE C
MOMOLLLLIO PSIAA KPYMHbIX HA3EMHbIX TEAECKO-
MoB, AAAl TIOMCKOB KOPUUYHEBBIX KAPAMKOB —
06bEKTOB, CAULLKOM MACCUBHBIX, UTOObI ObITb
NAGHETaMM, HO HEAOCTaTOUHO TSXKEAbIX AASI
3anycka B UX Heppax peakumin TepMosiaep-
HOro CMHTE3a Ha OCHOBE AErKoro M3otona Bo-
AOPOAQ, «MUTAKOLLMX» 3HEpPruen obbluHble 3Be3Abl. Takne KapAUKK
HarpeBaroTCA 3a CUET MEANEHHOTO MPaBUTALIMOHHOMO CXaTusi U 06-
HapyXXMBaOTCS B OCHOBHOM MO CBOEMY TENAOBOMY U3AYUEHMUIO.
Pabouas rpynna cmoraa 06HapyXuTb 42 HOBbIX KOPUUHEBLIX Kap-
AMKa, OLEHKM MacC KOTOPbIX HAXOAATCA B AManasoHe ot 8 Ao 75 macc
HOnutepa.t Kpome Toro, Anst 24 yxe M3BECTHbIX NOAOBHLIX TEA Oblna
NOATBEPXAEHA NPUHAANEXHOCTb K AAHHOMY KAACCY MO NPU3HaKy CAa-

6ot rpaBuTaumn. Beero B nepuop ¢ 2013 po
2015 r. acTpOHOMbI C NMOMOLUBIO MCMOAB3O-
BaHHOW METOAMKM «B3BELUMBAHUS» CMOTAWU U3-
yuntb 101 06bekT.

AeTanbHble WUCCAEAOBAHWS KOPWUUHEBBIX
KapAMKOB WIpatoT BaXHY POAb B 0ObsiCHe-
HUM HEKOTOPbIX MOAEAel mpoueccoB obpa-
30BaHWsA 3BE3A, NPEANoAaratoLLMx HaAuuve
60AbLIOTO  KOAMYECTBa «CBOBOAHO nAaBa-
IOWMX» B MEX3BE3AHOM MPOCTPAHCTBE OOLEKTOB C MAGHETHLIMMU
Maccamu. Kpome Toro, 0ka3anocCb, UTO HEKOTOPbIE U3yUYeHHbIE He-
6ecHble Tena, paHee CUMTaBLUMECH KOPWYHEBLIMU KapAMKamu, B
AEMCTBUTEABHOCTM HAMHOIO MEeHee MaCCHBHbI U CKOPee ABAAOTCS
MMEHHO OAMHOUHBIMU «BAYXAQIOLLMMUW» NAaHeTamu. MNoka 6e3 oT-
BeTa OCTaeTCs BOMPOC, HACKOABKO Takue MAAHETbl OTAMYAMOTCH OT
«06bIYHbIX», BXOAALLMX B COCTAB NAAHETHbIX CUCTEM B OKPECTHOCTSAX
3Be3A. CyllecTByloLasn TEXHUKA MOKa YTO HEe B COCTOSIHUM MPOAE-

1 TeOpEeTUUECKUIA HUXHUIA NPEAEA MACcChl KOPUUYHEBOTO KapAUKa COCTaBASIET

okono 12-13 macc onutepa.

MOHCTPUPOBaThb PasHuLYy MeXAY HUMMU.

Hak po:KAa0TCA KOPUUHEBbIE KANNUKN

CTPOHOMBbI YXX€ UMEAU BO3MOXHOCTb
3aperncTtpupoBarb  XxapakrepHble
BbIOPOCHI U3 OKOAOMOASIPHbIX 06Aa-

CTEM POXAAQIOLLMXCA KOPUYHEBLIX KapAM-

KOB (AXETbl), CBUAETEALCTBYIOLLME O TOM,

YTO Ha CTaAMK GOPMUPOBAHKA 3TU 0OBEKTDI

OKPYXEHbl MPOTOMAGHETHLIMU AMCKaMM.:

Tenepb MexAyHapoaHas rpynna y4yeHsbiX,

paboTalolMx ¢ MacCHBOM PaAUOTEAECKO-

nos VLA (Very Large Array) um. Kapaa fAH-

CKOro,? BbISICHUAQ, YTO TakWe CTPYKTypbl

V' Kopu4HeBbIN KapNuUK, HaXoAAWMNIACA HA
cTaauu OpMUPOBAHUA, C AKKPELMOHHBIM
AUCKOM 1 CTPYAMU MaTepum,
BblGpacbIBaeMbIMU NepreHANKYAAPHO ero
NAO0CKOCTU B MeX3Be3/4HOe NPOCTPaHCTBO.
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1 BMB Nel1, 2007, ctp. 12; Ne4, 2009, ctp. 29
2 BMNB Ne1, 20086, ctp. 7
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B A@HHOM CAyYyae — CKOpPee He UCKAKYe-
HUWe, a npaBuAO. OTKPbITUE CTAAO NPSIMbIM
AOKa3aTeAbCTBOM TOr0, YTO KOPWUYHEBbIE
KapAMKM, 3aHUMaloLLMe No Macce npome-
XYTOUHOE MOAOXEHUE MEXAY 3BE€3AaMU U
naaHeTamu, obpasyloTcsi B XOAE «COKpa-
LLLEHHOM» BEPCUM TOrO Xe npouecca, YTo U
00blUHbIe 3BE3AbI.

NccaepoBatenn Bo raase ¢ Ockapom
Mopaton (Oscar Morata) us MHctutyTa
aCTPOHOMUM W acTPodU3UKKN AKapeMUn
CvHuKka Ha TaWiBaHe W3yuyuAu BbIBOPKY
11 KaHAMAATOB B <«KOPUYHEBbLIE MPOTO-
KapAUKW» B 0bAacTu 3Be3p006pa3oBaHus,
HaxoAALLENCA Ha pacCcTOAHUKU oKkoAo 450
CBETOBbIX A€T B HaNpaBAEHUU CO3BE3AUSA
Teabua. Bbin0o 0OHapyxeHo, uTo yeTbipe
M3 HUX UMEKT PaAMOAXETbl, NMOACBHbIEe
TeM, KoTopble HabaloparTcs npu obpa-
30BaHMU GOAEe MacCCHBHbIX 3Be3A. ITH
CTPYKTYpbl ObIAM 3apPerucTpupoBaHbl pa-
avoteneckonom VLA B CaHTUMETPOBOM
AManasoHe. YueHble Takxe MPOBEeAU AO-
NMOAHUTEAbHbIA a@HAAM3 apXMBHbIX Ha-
6At0AeHMI Beex 11 «MpOTOKapAMKOB» C
NMOMOLLBI0O MHOPAKPACHBIX KOCMMWYECKUX
TeneckonoB Spitzer® n Herschel* anst npo-
BEPKM UX CTaTyca OYeHb MOAOAbIX 3BE3-
AOMNOAOBOHBLIX 06BEKTOB.

TeopeTnyeckn CyLLeCcTBOBaHUE KOPUY-
HEBbIX KapAMKOB ObIAO MpeACcKas3aHo elle
B 1960-e roabl, OAHAKO MEPBOE YBEPEH-
HOE OTKpbITHE Takoro obbekTa BbINO cAeAa-
HO AMLWb B KoHUe 1994 r. Ha 9-MeTpoBOM

3 BMB Ne10, 2009, ctp. 4; Ne4, 2013, c1p. 5
4 BMB Ne4, 2013, ctp. 10

Teneckone Keck 1 (obcepBatopusi MayHa
Kea, laBalickne octpoBa). KAtoueBoW BO-
npoc ux GOPMWPOBAHMA COCTOWUT B TOM,
Ha uto 6OAbLUE MoXoxa HauyanbHas dasa
MX 9BOAIOLMM — Ha COOTBETCTBYIOLLYO da-
3y 3BOAKOLMM 3BE3AbI UAWM MAAHETHI. 3BE3-
Abl 06pa3yroTcs TOrAa, KOrAa rUraHTCcKoe
06AaKo rasa 1 nbiAv B MEX3BE3AHOM Mpo-
CTpaHCTBE MOA AeWcTBUEM COOCTBEHHOM
rpaBUTaLMU pacnapaeTcsi Ha KOAAamncu-
pylOLLME CrYCTKM, KOTOpble MNPOAOAXAIOT
HakanaMBaTtb Maccy. B akBatopvanbHOM
AKKPELIMOHHOM AMCKE NPOTO3BE3AbI CO Bpe-
MEHEeM BO3HMKAlT HeOOAbLUME YNAOTHE-
HKA, MO3Xe NpeBpaLlaowmecs B NAGHETbI.
Takxe Ha paHHMX cTapnax GOpMUPOBaHUSA
TUNWYHbIE 3BE3Abl BbiOPACLIBAIOT TMOASIP-
Hble CTPYM-AXETbl, HO Npu 06pa3oBaHuUM
nAaHeT NoAOBHbIe BbIOPOCHI OTCYTCTBYHOT.

Yxe camble nepsble HabAHOAATEABHbIE
CBMAETEABCTBA AOCTATOUHO YETKO MOKa3a-
AW, UTO KOPUYHEBBIE KAPAUKWM MMEKOT TOT Xe
MeXaHU3M GOPMUPOBaHKUS, UTo U KX Bonee
MacCUBHblE «CcObpaTbsi», OAHAKO KOHTPOAbL-
Hoe OOHapyXeHWe AXKETOB SIBASIETCA OYeHb
BaXHbIM apryMeHTOM B MOAb3Y TaKOro npea-
MOAOXEHMUS.

MHTEpecHbIM  «MOBOUYHBIM  3DPEKTOM»
A@HHOTO CCAEAOBaHMSA CTaNO TO, UTO OAMH U3
11 KaHAMAQTOB B «[POTOKAPAUKMK», @ UMEH-
HO JO42123, KaK BbISICHUAOCb, ABAAETCA
COBCEM He 3BE3AHbIM 06bEKTOM M BOOOLLE
HaX0AWTCA AAAEKO 3a npepenamu MaeyHoro
Mytn. C nomolLbio paaMoob3opa Bcero He-
6a NVSS Ha BoAHe 21 cM (AUHUSA U3AYUYEHWSE
HeWTpaAbHOro BOAOPOAA) OH ObIA MAEHTUOU-
LIMPOBaH Kak paAnoranaktvka.

www.universemagazine.com
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MecTo, rae CTaNnKMBaloTCA 3863 bl

CMOAb3Yst  BO3MOXHOCTU
YCOBEPLLEHCTBOBAHHOM
CUCTEMbI aAanTUBHOM On-

TMKM GEMS, yctaHOBAEHHOW Ha

Teneckone Gemini South,* rpyn-

na ydyeHblX MOAyuMAa M306pa-

XEHWE HEOBbIYHOTO CKOMAEHWS

3Be3p, UMetoLero obosHaveHue

Liller 1 1 pacnonoXeHHOro cpas-

HUTEABHO HEAAAEKO OT LEeHTpa

MaeuHoro [yt (Ha pacctosiHum

npumepHo 3200 CBETOBbLIX AET OT

Hero). U3-3a Takoi 6AM30CTH MC-

CAEAOBAHUSI CKOMAEHUSI OCAOX-

HSIFOTCA CMABHBIM MOTAOLLEHUEM

CBETa raAakTUYECKOWM MbIAbHO.

HoBoe, 6ecnpeLleAeHTHO YeT-

Koe W30BpaxeHue  OTKpbIBaET

B3rASIAY OFPOMHBIN «3BE3AHBIN MO

poa» ¢ oblLLel Maccon He MeHee

1,5 maH macc ConHua, yto cpas-

HWMO C KPYNMHENLUMMM LUAPOBbLIMM

CKOMAEHUAMM Haller TanakTMkn —

w LlentaBpa? u Terzan 5.

OCOBEHHOCTBIO  CKOMAEHUS

Liller 1 sBAsieTcs BbicOuaMLLas

MAOTHOCTb 3BE3A B €ro LEHTPE,

AenaolWan  BO3MOXHbIMU - KX

npsiMble CTOAKHOBEHMS. Hecmo-

Tpsi Ha TO, UTo MAEUHbIN MyTb CO-

AePXUT cBbie 200 MAPA 3BE3A,

PacCTOAHUS MeXAY HUMMU Ha-

CTOABKO BEAWKM MO CPaBHEHWIO

C WX pa3mepamu, 4To OHU Npak-

TUYECKM HUKOTAQ HE CTaAKMBAIOT-

€A APYT C Apyrom. B 10 xe Bpemsi

B LEHTPaAbHbIX 0bAaCTAX He-

KOTOPbIX LUAPOBbLIX CKOMAEHWI

KOHLEHTPaLMsi 3BE3AHOM0 Hace-

AEHUS O4YeHb BoAblLas, U BEPO-

ATHOCTb TAKUX CTOAKHOBEHWIM TaM

yXe He npeHebpexvmMo Mana.

1 BMB Ne3, 2004, cTp. 14
2 BMNB Ne8, 2008, ctp. 11
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Mo croBaM pyKOBOAWUTEASA MpPO-
ekta Ayraaca lavicnepa 13 YHu-
BepcuteTa KoHcencboH B Ynan
(Douglas Geisler, Universidad de
Concepcion, Chile), Ha AaHHbIN
MOMEHT LEHTP cKonaeHus Liller
1 ABASIETCA AYULLMM KaHAMAATOM
Ha pPoAb 0bBAACTM MPOCTPAHCTBA
B [anaKtnke, rae MMeroT MecTo
noAo6HbIE COBLITUSA.
HabalopeHuss 6biAv npoBe-
AEHbl KOMaHAoM ®paHuecko Pe-
pappbl U3 YHuBepcuteta boAOHbU
(Francesco Ferraro, Universita

di Bologna, ltalia) B nHdpakpac-
HO 0BAaCTH CrEKTPa, MOCKOALKY
U3AyYEHUE UMEHHO 3TOr0 AMana-
30Ha AOCTATOYHO 3PPHEKTUBHO
MPOHMKAET CKBO3b MblAb, OKYTbI-
BAIOLLYKO FAAAKTUYECKUI LIEHTP.
Xota Liller 1 npeactaBasieT co-
60/ 0AHO M3 HaMboAee KpyMHbIX
LIapOBbIX CKOMAEHWI MaeuHo-

PEKOMEHAYEMAS KHUTA

B5027. bopoaeHko B.A. OT boAbLLOro B3pbiBa K XXU3HU. IKCKYPC B MUPO3AAHME.

B HacTofleN KHUre KpaTKo U3naratoTcs CBEAEHUA 0 TOM, Kak U KOrAa BO3HMKAA Halwa BceneHHasn, CoAHeuHas cuctema, Kak 3a-
poXAaanach U pa3BMBaAach XU3Hb Ha 3eMAe, Kak N03HAaBaACsl BO MHOTOM €€ ManoU3y4yeHHbIA MUp. OHAa NOMOXET NOHATb, KAKUM

ro MNym, HabAOAGTb €ro ouYeHb
TPYAHO, U HE TOABKO MO MPUYMHE
MOrAOLLEHUS ero CBETa: OHO pac-
MOAOXEHO Ha PacCTOSHUM OKOAO
30 TbIC. CBETOBbLIX AET, B TO Bpe-
M Kak w LieHTaBpa HaxoauTes K
Ham nouTH BABOE BAVXE.
TexHonornsa GEMS couetaet
B cebe MCNOoAb30BaHME MOLLHOW
Kamepbl C aAanTMBHOWM ONTUKOM
GSAOI (Gemini South Adaptive
Optics Imager) 1 BO3MOXHO-
CTU HabAIOAEHWI B MHOpaKpac-
HOM AuanasoHe — 0COBeHHO Ha

AAMHE BOAHbI 2-2,4 MKM. AAA
KOMMEHCALMN pasMbITUA  U30-
6paxeHnss HEOAHOPOAHOCTSIMU
3eMHoM atMochepbl 3Ta TeXHO-
AOTUSI 3apeicTBYeT TpU OOblk-
HOBEHHbIX OMOPHbIX 3BE3Abl,
5 UCKYCCTBEHHbIX «Aa3EPHbIX»
3BE3A U, KOHEYHO Xe, 3epKano
C M3MEHSAEMON KPUBWM3HOW MO-

BepxHocTh.® B pe3yabtate Ha
AYYLIMX CHMMKAX CKOMAEHMSA
YyAAAOCb AOCTWMYb YTAOBOMO pas-
peLEHNss OKOAO 75 MUAAK-
CEeKYyHA, 4YTO AMLIb HEMHOIMM
60AbLLE TEOPETUYECKOTO AUG-
pPaKkUMOHHOTIO nNpeaena 8-MeTpo-
BOro TeAeckona.

MporpaMma  HabAOAEHMIA

BKAOUAAA HECKOAbKO CKOMAe-
HWM, OAHAKO A@HHbIE, MOAYYEH-
Hble B X0A€ uccaepoBaHui Liller
1, OKa3aAnCb HAaCTOAbKO BaXHbl-
MM, 4YTO ObIAM OMyBAMKOBaHbI B

4 Kom6uHupoBaHHoe
usobpaxkeHue ckonnexus Liller 1
B YCJIOBHbIX LiBETaX, NOJNy4eHHOe
8-meTpoBbIM Teneckonom Gemini
South. Pasmep nons

3peHus — 95”x95",
yBeJNMYEeHHOro u3obpaxkeHus
LeHTpa ckonnenua 15x15”.
HaumeHbwuit yrnoBon guamerp
ANDPaKUUOHHOIO ANCKA

3Be3pnbl — Bcero 0,075”. be3s
NpMMeHeHUA TEXHNKN a,anTUBHOM
ONTMKK Ha 3TOM yyacTKe

He6a BUAHO nonTopa pecATka
PasMbITbIX NATEH.

BUAE OTAEAbHOW HaYYHOW CTaTby.

Uctounuk: Seeing Where
Stars  Collide -  Gemini
Observatory Image Release,
15 June 2015.

3 BMB Ne4, 2007, cTp. 12

06pa3om, ¢ HayuHOW TOUKW 3peHUs1, MOT 06pa3oBaTbCs Hall MUP, OTKYAA U KaK NOSAABUAUCH Mbl CAMM, YEr0 Mbl AOCTUIAU U K Yemy
MOXeM NpUIHTU. KHura coctaBaeHa TakuM 06pa3om, 4To NPaKTUYECKU KaXAblH YUTaTeAb, HE3aBMCHMO OT BO3pacTa U Npodpeccuu,
HaiipeT B Hell A cebs Hemano noae3Horo. MpounTaBLIMM ee CTaHeT NOHATHee, NoYeMy Hall MUP TaKOB, KAKMM Mbl €70 BOCNPHU-
HUMaeM, U YAACTCS A YEAOBEYECTBY KOTAa-HUOYAb HaiiTn 60Aee NOAHBIE OTBETHI HA 3T APEBHUE BONPOCHI, «00bATH HEOOBLATHOEY.
MAu e 1 Hac XAeT cyAbba AaBHO UCUYE3HYBLUMX LMBUAM3ALMHA, @ YEAOBEYECTBO — TOAbKO 3BEHO B 6ECKOHEUHO Lienoyke nosiBAe-
HUA, Pa3BUTUS U yracaHUsl MHOTUX MUPOB B pe3yAbTaTe 6e3rpaHUyHO pa3Hoo6pa3HbiX B3aMMOAECTBUI U B3aUMONpPEBpaLLeHUi
YK€ OTKPbITbIX U NOKA HEU3BECTHbIX BAAOB MOTYLLLECTBEHHOW IHEPrMU U MaTepUM, MPOUCXOAALLUX N0 CBOMM, TOAbKO UM NPUCYLUUM
3aKOHaM W BEYHO TBOPSALLMUX YTO-TO HOBOE, MPUXOASAILLEE HA CMEHY OTKUBLUEMY, CTapOMY...

B3PbLIEA

TMoAHbIN NepeyeHb KHUT, HaAMuKe, LieHbl shop.universemagazine.com uau no TerepoHy (067) 215-00-22
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KOCMOHABTUKA

B danbHUU KOCMOC
C 8eMKOU CaKypbr

AneKcaHnpap Hene3HsKoB,
aKaeMuK PoccuiicKoii
aKafieMMn KOCMOHABTHKH

uM. LiNONKOBCKOro, COBETHUK
AMPEKTOpa — rNaBHOroO
KoHcTpyKTopa LLHUU
]POGOTOTEXHNKN N TEXHUYECKOM
Kn6epHeTUKHN; CaHKT-
Metepoypr, Poccus

Bapum Kopa6nes,

BOKTOp $U3NKO-
MaTeMaTH4eCKUX HayK,
npodeccop, COBETHUK peKTopa
CaHkr-leTepoyprcxoro
rocyfapCTBEHHOI0
NONMTEXHUYECKOTO
yHuBepcuteTa; CaHKT-
Metepoypr, Poccus

NMOHUA OAHOM W3 nep-

BbIX Hayana OCBauBaTb

MEXMAAHETHbIE  Tpacchl
u pobunack B 3ToM 06AACTU 3Ha-
UMTEABHBIX ycnexoB. Hekotopblie
M3 AOCTMXEHWI «CTpaHbl BOCXO-
pswero CoaHua» HOCAT NUOHEp-
CKu xapaktep. B nepcnektnee
3TOMY HanpaBAEHWID KOCMWYe-
CKOM AESITEABHOCTM MPEAMNOAa-
raetca ypenuTb elle 6onbluee
BHUMaHWe.

AnoHunA Ha
MEeXMJTaHEeTHbIX Tpaccax

CBOM MepBble MEeXMNAaHET-
Hble 30HAbI — «Cakuraka» u «Cyi-
C3M» — AMOHUbI 3anycTUAW eLue
B 1985 r. 0ba atMx anmapara
BOWAW B «KOCMMUYECKYIO apma-
Ay», KoTopasi 6blna oTnpaBAeHa
YEeAOBEUYECTBOM AN UCCAEAOBa-

1 OKoHuaHuWe. Hauano cm. BMNB Ne7,
2015, ctp. 24

A Kocmuueckwuit annapar
«Cyincanm».

Hus KomeTbl fannest (1P/Halley).?
APYrMMM  yuacTHUKaMKW  3TOM
«DAOTUAUM» CTAAU COBETCKUE aB-
TOMaTU4eckue CTaHumu «Bera-1»
n «Bera-2», a Takxe eBponen-
CKuM annapar Giotto.

3apauamu «Cakuraks» siB-
ASINMCb UCTBITAHWUA CXeM npe-
OAOAEHUS rpaBuTaLun 3eMAn
Ha 6a3e AMNOHCKOM TEXHWUKM,
HabAoAEeHUSA KOCMMUUYECKOWM
MAa3Mbl YU MArHWUTHOTO MOAS
B MEXMNAGHETHOM MpPOCTPaH-
CTBE, a TakXe U3yYeHUe KoMe-

2 BMB Ne11, 2006, cTp. 26

Tbl [aAAEA C PACCTOSAHUA OKOAO
7 MAH KM. Kpowme TOro, WH-
dopmauma, NOAyYEHHAA 3TUM
annapaToMm, WCMOAb30BaAaChb
ANl KOPPEKTUPOBKU TPAEKTO-
pun 30HAa «Cymncan», ctapro-
BaBLUEro BTOPbIM.

MpoAeT MUMO SAP@ KOMETbI
«Cakuraka» coeplima 11 map-
Ta 1986 r.,, uccAep0BaB KO-
MeTHOe BeLlLeCTBO B XBOCTe
«HebecHOM CcTpaHHUUbl». Cy-
LLEeCTBOBAAM MAaHbl WUCMOAb-
30BaTb €ro AN COAMXEHMS
Cc KoMeTon  AXakobWHU-LInH-
Hepa (21P/Giacobini—Zinner).
Ho OT HMX NpULIAOCL OTKa3aTb-
CSl U3-3a HEXBATKM ToMAMBa 6op-
TOBbIX ABUrateneit. C 15 Hos6ps
1995 1. UHXEeHepbl rpynnbl Co-
NMPOBOXAEHWUA MepecTarv MOAy-
yaTb TeAEMETPUIO OT annapara,
XOTSl CUTHAA €ro «paAvoMasyKar
NPOAOAXKAA  PErMcTpUpoBaThCA
AO 7 AHBaps 1999 .

)
JAXA/SELENE '



pa «Cyicai» BbINO MOAyUYEHME
n306paxeHnii BOAOPOAHOM
KOPOHbI KOMETbl lannea npw-
6An3nTenbHO 3a 30 AHel Ao
W MOCAE NepeceyeHusa er MNAo-
CKOCTW 3KAUNTWMKK. o cBoew
KOHCTPYKLLMM 3TOT annapar nou-
TU HE OTAMYaAcs OT «CaKkUraka»,
OAHaKO Hec ApYryto MOAE3HyHo
Harpysky. B yacTHOCTH, OH 6biA
OCHallleH  yAbTPadUONETOBOM
Kamepon ¢ N3C-matpuuens
WU UHCTPYMEHTAMKU AN U3yye-
HWSI COAHEYHOTO BETpa.

C Hosbpsa 1985 r. anna-
paT Hauyan HabAAEHUS KoMe-
Tbl fannest B yABTPAadUONETOBOM
4yaCTM CMeKTpa, AeAad LWecTb
CHUMKOB 3a CyTKM. 8 wmapTa
1986 r. «Cyncan» nNpoAeTeA Ha
paccTofaHuKn 151 TbiC. KM OT ee
Aaapa. B xope nponeta npowmso-
LUAO TOABKO ABa CTOAKHOBEHMSA
C MbIAVVHKaMK — dparMeHTaMu
KomeTbl.*

OT nAaHOB AOCTMYb KOMe-
Tol AXakoO6uHW-LMHHEepa Tak-
Xe  MPULIAOCh  OTKa3aTbCs:
y 30HAa «CyWncan», Kak 1y «Ca-
KUraKa», 3aKOHYMAOCb TOMAM-
BO. [TocAe 3TOro OH OCTaAcs Ha
reAMOLEHTPUUYECKOM opbute
1 NMPOAOAXAA BECTU UCCAEAOBA-
HUSI MEXMNAAHETHOrO NPOCTPaH-
CTBa AO NMOAHOIO NMpPeKpaLLeHUa
OYHKLMOHUPOBAHUA.

B 1990 r. AnoHuaA npucTynu-
AA K U3yyeHuto AyHbl. MepBbin
AMOHCKMUIM AYHHUK «XWUT3H»® CcTap-
ToBaA 24 AHBaps WU CTaA nep-
BbIM PYKOTBOPHbIM annapartom,
nocae 14-neTHero nepepbiBa,
KOTOPbIM OTNPaBUACH Ha CBUAG-
HUE C «HOYHbIM CBETMAOM» MO-
cne 14-pneTHero nepepbiBa (A0
a10ro B 1976 r. Halw ecTecTBEH-
HbIM CMYTHWMK MOCETMAA COBET-
cKas CTaHumMs «\yHa-24»°).

MCXOAHO «XMT3H» MpepHa-

3 N3C (npubop ¢ 3apsAHON CBA3LIO) —
0603HaueHe Knacca NoAyrnpPOBOAHUKOBBIX
np16opOB, B KOTOPbIX MPUMEHSAETCA
TEXHOAOIVIS YPABAAEMOTO NepeHoca
3apsipa B o6beme NoAynpoBoAHUKA. C KoHLa
NPOLLAOTO BEKa LUMPOKO UCTMOAB3YHOTCS
M\A PETVCTPALIMM M306paXEHWI,

B T.4. B ObITOBOI 9AEKTPOHUKE.

4 EBponeickuii annapar Giotto

NOAYYMA B XOAE NPOAETA 3HAUUTEABHBIE
NOBPEXAEHUS OT CTOAKHOBEHM CO
MHOXECTBOM MbIAEBbIX YACTHLL.

5 M\o cTapTa 30HA MMeA pabouee Ha3BaHWe
MUSES-A (Mu Space Engineering
Spacecraft A) — BINB Ne10, 2007, ctp. 30
6 BMB Ne12, 2005, ctp. 32

Asryct 2015

A Annapar «XuT3H» (B nepeBoAe C AMOHCKOro 370 03Ha4aet «HeGecHas
AeBa»), ABNABLUMIACA YacTbio nporpammbl MUSES, 6b1n1 nocTpoeH B ANOHCKOM
WHCTUTYTE KOCMOCA U aCTPOHABTUKU. Ero 3anyck cocroanca 24 aHsaps

1990 r. — cnycTa 6e3 manoro 14 net nocne COBETCKON aBTOMATUYECKOM CTaHLMM
«JlyHa-24», 3aBepluunBLLEl NePBbIN 3TaN NCC/IEA0BaHUI HALLErOo eCTECTBEHHOIO
cnyTHUKa. AinoHuna crana Tpetbum nocne CCCP u CLLIA rocyaapcTBom mupa,
BeAyLMM UccneaoBaHmna JIyHbl CpeaCTBaMU KOCMOHABTUKM.

3HayanCs AN MCCAEAOBaHWM
OKOAOAYHHOTO  MPOCTpaHCTBa
¥ NpoLeccoB aspoAMHaMU-
YECKOro TOPMOXEHWUSI Ha Bbl-
COKO3AAUNTUYECKOW  opbuTte
C anoreem, MNPUMEPHO pas-
HbIM PacCTOSHWIO A0 AyHbI,
BOAM3M  KOTOPOM  KOCMMUUe-
CKUW annapaTr COBEpPLUWA Ae-
CATb NpoAeToB. Bo BpewmA
nepsoro cbanxeHua (19 map-
Ta 1990 r.) oT Hero 6bIA OTAE-
AEH MWHMU-30HA «Xaropomo»,
C NMOMOLLBIO KOTOPOro MAAHMU-
poBanoCb MCCAepOBaTb AyHY
M OKOAOAYHHOE MPOCTPaHCTBO
C CEAEHOLEHTPUYECKOW opOU-
Tbl. OAHaKO ero papuonepepar-
UMK BbIlLEA U3 CTPOS, OCTaBMB
CMeunanmMcToB B HEBEAEHUU O
AanbHelwen cyabbe annapa-
Ta. Ckopee Bcero, OH ynaa Ha

AYHHYIO NOBEPXHOCTb.

OcHoBHaf nporpam-
Ma paboT ¢ «XMT3H» Bbira 3a-
BepweHa 19 mapra 1991 .
CornacHO  nepBOHaYaAbHbIM
NA@HaM CTaHUMS AOAXHA Obl-
Aa BOWTM B 3€MHYK aTMoc-
depy u Tam cropetb. OpHaKO
M3-3a Heypauu ¢ «Xaropomo»
MHXEHepbl rpynnbl COMNPOBO-
XAEHUS  pPeLnAM OTNPaBUTb
6as3oBbiii annapat kK AyHe. 24
anpens TOro Xe ropa cnyt-
HUK ObIA MepeBeAeH C Kpyro-
BOM OKOAO3EMHOM OpOWTLI Ha
9KCMEPUMEHTAABHYIO  HU3KO3-
HEPreTMYecKyto  MepexoAHYH
opbuty (Low energy transfer
orbit), NpeANOXeEHHYO amepu-
KaHCKUM YYyeHbIM JABapAOM
BenbpaHo 13 Nabopatopuu pe-
aKTMBHOro ABuxeHusa (Edward

CHuUMOK Mops MocKBbl Ha 06paTHOM cTopoHe JlyHbI,
nonyyeHHblit annaparom «Karysa».

KOCMOHABTUNKA

Belbrano, JPL NASA). «XUT3H»
CTan MepBbIM B MUPE KOCMMU-
YeCKMM anmnapatoM, BblLLEA-
WKMM Ha TaKylo TPaeKTopuio.
Ee wucnoab3oBaHWe MNO3BOAU-
AO eMy 3a TpU MecAua AOCTUUb
CEAEHOLUEHTpUYEecKon  opbu-
Thl: 2 oKTA6ps 1991 r. 30HA
6bIA 3axBayYeH AYHHbIM rpaBu-
TAUMOHHLIM MOAEM W BbILLEA
Ha CAOXHYt0 opbuTy, NPOXOAS-
LLYtO Yepes3 ToOUKKM AarpaHxa L,
n Ls cuctembl «3emAas-A\yHar.
15 ¢peBpana 1992 r. OH OKOH-
yaTeAbHO nepeLuen Ha opbuty
MCKYCCTBEHHOIO CnyTHWKa Ay-
Hbl, Ha KOTOPOM W NpopaboTan
6onee ropa.

10 anpens 1993 r. no Ko-
MaHAE C 3EMAMN «XUTIH» Bpe3an-
CSl B AYHHYIO MOBEPXHOCTb.

CBOM BTOPOM KOCMUYECKUM
annapart K A\yHe AnoHua otnpa-
BMUAA yepe3 17 AeT nocae nep-
Boro. 14 ceHtbpa 2007 .
C KOCcMoApOMa TaHeracuma
cTapToBaa MEXMNAAHETHbIV
30HA «Karysa».” 310T CTapT cTan
NepBbiM B 4Yepepe 3amnyCKos,
KoTopble ocylectsuan B 2007-
2009 rr. psa cTpaH mupa no-
CAE BO3POXAEHUA UHTEpeca
K UICCAEAOBaHUAM HaLlero ecre-
CTBEHHOr0 CnyTHWKa. B Hauane
«BTOPOW AYHHOW FOHKW» AnNoHUs
onepeauAa CBOMX  U3BEUHbIX
KOHKYPEHTOB — KuTaw 1 UHautO.

OCHOBHbIMM  3apadaMu - ar-

7 BMB Ne10, 2007, ctp. 14
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KOCMOHABTUKA

3oHp «Karya», HaxoaAcb B paaMoBMAMMOCTM 3eMNu, BeN NOCTOAHHYIO TPAHCAALUIO
BMAeo BbICOKON yeTkocTu HDTV. Ha 3ToM Kaape OT ropu3oHTa A0 rOpU30HTA
npoctupaerca Mope Mockebl — Haubosiee TOHKMIA Y4aCTOK IYHHOI KOPbI HA 06paTHOM
CTOpOHe HalIero ecTeCTBEHHOro CnyTHUKA. CbeMKa Benacb C CeBEPHOro HanpaBneHus,

C BbICOTbI 0K0J10 100 KM.

3toT Kaap supeocbemku HDTV, nonyyeHHbiit 7 Hoa6psa 2007 r., 3aneyatnen Hawy 3emnto

Hap NYHHbIM FOPU3OHTOM.

» napata «Karysi» ABAINOCH M3yue-

HUEe MPOUCXOXAEHNA /\yHbI n ee
3BOAKOLMH, NMOAYyYEHUE AGHHbIX O
AyHHOl7I NOBEPXHOCTH, BbINOAHE-
HUe PaAMO3KCNIEPUMEHTOB Ha Ce-
AEHOLEHTpUYEeCKor opbute. Bce
3K UeAn 6bIAU AOCTUTHYTbI B XOAE
MUCCUH, I'IpOAOI\)KaBLIJeVICﬂ MNMOA-
Topa ropa. B yactHocTH, yaanoch
COCTaBUTb Tonorpapuyeckyro
KapTy AYHHOM NOBEPXHOCTU C pas-
petueHvem 15 km.8

Bmecte ¢ ocHOBHbIM anna-
paToM K AA\yHe 6bIAv HanpaBAEHbI
BCMOMOraTteAbHble cybCnyTHU-
K1 «OknHa» 1 «OtoHar. OHKU oTpe-

8 BIMB Ne5, 2008, ctp. 17

28 BceneHHas), NpOCTPaHCTBO, Bpems!

AMAUCb OT Hero 9 u 12 okTabps
2007 r. coOTBETCTBEHHO.?
MoTpebHOCTb B CybCnyTHUKaX
BO3HUKAQ M3-3a TOTO, YTO 30HAbI,
uccaepyrolme  obpatHyto  cTo-
POHY /yHbl, OKa3blBalOTCA He-
BUAUMBIMW C 3EMAW, @ 3HAUMT,
AAHHbIE O rpaBWUTALMOHHBIX aHO-
MaAWsIX He MOTYT ObITb MOAYYEHBI

9 BMB Ne11, 2007, ctp. 20

JAXA/NHK/SELENE

JAXA/NHK

HEMNOCPEACTBEHHO. ABa AOMOAHU-
TeAbHbIX annapara peLlanu 3Ty
npobaemy. «OKMHa» MOMOr cocTa-
BWTb KapTy pacnpeAeneH sl CUAbI
TAXECTM Ha obpaTHOM W BUAW-
MOM AYHHOM MOAyLLApWK. Takxe
MOAYYEHHbIE A@HHbIE MO3BOAU-
AU CAENATb BbIBOAbI O 3aTyXaHWK
BYAK@HWUYECKON aKTUBHOCTM /\y-
Hbl 2,84 MAPA AET Ha3aA.

12 ¢espana 2009 r. «Oku-

Ha» COBEPLUMA YyNpPaBASiEMOE Ma-
AEHUE Ha AYHHYIO MOBEPXHOCTb.
AHaAOTMYHYIO Onepauuio nNpose-
A1 10 MoHA TOro Xe ropa U ¢ oc-
HOBHbIM annapaTtom «Karys».1°

A BoT cyabba «OtoHbI» He-
n3BectHa. BeposTtHee Bcero,
cybCryTHUK Takxe ynaa Ha mno-
BEPXHOCTb AyHbl. HO Koraa 1 B
KakoM MecCTe 3TO MPOM3OLLAD —
He 3HaeT HUKTO.

Kak u B cayuae ¢ AyHoW,
ANoHMA cTana TpeTbern cTpaHom
MWpa, HanpasBuBLUEW CBOW WC-
CAEAOBATEAbCKMUI 30HA B CTO-
poHy Mapca. 3T0 NPOM3OLLAO
4 vions 1998 r., korpa bbina 3a-
nylieHa ctaHumus «<Hoszomu» 1t

3apauen 3TOM MuUCCUM AB-
AANOCb M3YyYeHUE AMHAMUKK U
cocTaBa BeEpXHEW aTMocoepbl
1 noHocoepbl KpacHow naaHe-
Tbl, B3aMMOAEWCTBUSA €€ C COA-
HEYHbIM BETPOM W CBSI3@HHbIX
C 3TMM MpPOLECCOB AMCCHNALMK
(yTeUkM B KOCMMYECKOE MpO-
cTpaHcTBO). Macca 30HAa CO-
ctaBAfina 541 Kr, U3 HUX 282 Kr
NPUXOAMAUCH Ha TOMAUBO BOPTO-
BbIX ABUraTenem.

B Kakon-TO CTEMNEHU MUCCUS
«Ho3omwu» HOCKMAa MeXAYHapoA-
HbIM xapaktep. U3 14 HayuHbIx
npuboOpPoOB KOCMMUYECKOro anna-
pata AMOHCKUMM ObIAU AECATD;
no OAHOMY npuMbOpy Co3AaAM
yyeHble u3 fepmanum, CLUA, Ka-
Haabl v LLBeunn.

BO3MOXHOCTM  paKeTbl-HO-
cutenst M-5, ¢ NOMOLLBIO KOTO-
poit 6bina 3anyleHa «Ho3omu»,
He MO3BOASIAU OTMPABUTb 30HA
K Mapcy «Hanpsamyto». [loa-
TOMY SAMOHCKME CMELUaAUCTbI
paspabotaAd AOBOAbHO OpWU-
TMHaABHYKO CXeMy TMoOAeTa C
MCMOAb30BaHUEM pPsiA@ TPaBu-

19 BMB Ne3, 2009, cp. 20; Ne6, 2009,

ctp. 19

11 B nepeBOAE C AMOHCKOro 3T0 Ha3BaHWe
03HauaeT «HaAEXKAA» UAU ©OKEeAaHUE».

Kak 06bIYHO B MPaKTUKe SINOHCKOM
KOCMOHaBTUKM, OHO BbIAO MPUCBOEHO
annaparty yxe nocae crapra; A0 3T0r0 OH
Ha3biBancs Planet-B — BINB Ne4, 2008,
cTp. 20
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JlyHHbIN KpaTep ApxuMep, OTCHATBIN C CEBEPHOr0 HanpaBieHns
Kamepoil BbICOKOM 4eTKOCTH ANOHCKOro 30HAa «Karya». lanbiue K tory
pacnonoxeHbl ropbl Apxumesia, Ha rOpM30HTE — FOPHBIN MacCUB
AneHHUHbI, rae B 1971 r. npUAYHUNCA NOCAA0YHbII MOAYIL KOpPabas
Apollo 15.

TaUMOHHbIX MaHeBPOB. Annapar
AONXKEH ObIA ABAXAbI MPOAETETb
BO3Ae /\yHbl, 3areM BepHyTb-
cA K 3eMAe, NOAYYUTb AOMOAHU-
TeAbHbIN Pa3rOHHbIA UMMYALC, U
AMLLb NOCAE 3TOTrO BbIMTU Ha Tpa-
EKTOPUIO MOAETA K LIEAU.

K coxaneHuto, «pAopasroH» y
'V AinoHckui 30HA «Ho3omu»
(Planet-B) ponmxeH Gbin
nccneposarb atmoccpepy Mapca
C apeoLeHTPUYEcKoi op6uTbI, HO
He CMOT Ha Hee BbIIATH U3-3a Cepumn
c60eB 1 0TKa30B. Onepaunmn ¢ HUM
6b1n1 npeKpalueHbl 31 aexkabps

2003 r. 3pecb annapar noKasaH
B NpeACTaBNeHUMN XYAOKHUKA.

3eman 20 pekabpa 1998 r. npo-
LLEA HELLUTATHO M CTaHLMA BbilAA
Ha HepacueTHyt0 opOUTY BOKPYr
ConHUa. LleHol 6oAbLUMX 3aTpaT
TONAMBA MOCAE PAAA KOPPEKLMH
ee BCEe Xe YAANOCh NEPEBECTU Ha
HOBYIO TpaekToputo, obecneun-

JAXA/NHK/SELENE :

BatoLLyto NpubbiTve Kk Mapcy Ha 4
roAa No3xe HaMeuyeHHOro CPoKa.
OpHako  atTMM  npobAeMmbl
He orpaHuMunAmMcb. 21 anpens
2002 1. BO BpeEMS MOLLHOM COA-
HEYHOM BCMbIWKKA BbllIAA K3
CTPOsi CUCTEMaA pacnpeAeneHuUst
SAEKTPOMUTaHWSA, U CBA3b C an-
napatom CTana 3aTpyAHEHHOMN.
HecmoTpsa Ha MOCTOAHHO BO3HW-
KatoliMe TPYAHOCTH, crneunany-
CTaM BCE X€ YAAAOCb MPOBECTH
ABa AOMOAHUTEABHbBIX FpaBUTaLy-
OHHbIX MaHEeBpa B MOAe TAroTe-
Hus 3eMan (21 pekabps 2002 .
n 19 nora 2003 r.), Hanpasus
CTaHumIo B cTopoHy Mapca.

Ha noaxope K naaHete Bbl-
ACHUAOCb, UTO 6€3 HapexHoro
SAEKTPOMOAOrpeBa rMApa3vH B
6akax ABUraTeAbHOW YCTaHOBKM
MOCTENEeHHO 3amep3, M03ToMy
TOPMO3HOM UMMYAbC BblAATb HE
yaanocb, M 9 aekabps 2003 r.
«Ho3omu» npowAa Ha BbICOTE
OKOAO TbICSiUM KMAOMETPOB Hap
MapCHUaHCKOM  MOBEPXHOCTbIO,
MOCAE Yero ylAa B KOCMWYe-
CKOE MPOCTPaHCTBO.

EAMHCTBEHHBIM  Hay4YHbIM
pe3yAbTaTOM 3TOM HEeyAauHOM
MUCCUWM CTanuM HabAAEHMA
MEXMNAAHETHOW CpeAbl, NpoBe-
AEHHble 3a Troabl OAyXAaHUS
«Ho3omu» no CoOAHEuYHOW cu-
cTeme.

OAHaKO AENCTBWUTEABHO MU-

kocmoHABTUKA I

03xHan yacTb 06partHoi cTopoHbl JlyHbl. Kapp Buaeocbemku HDTV
KocMuyeckoro annapara «Karya».

OHEPCKUM AOCTUXEHMEM SIMOH-
CKOM  KOCMOHaBTUKU  MOXHO
Ha3BaTb MMUCCUIO 30HAA «Xa-
abyca», coctosBLuytoca B 2003-
2010 rr.*2 BnepBble B UCTOpPUM
Ha 3emAl0 ObiAM  AOCTaBAEHbI
06pasupl BeLlecTBa C NOBepX-
HOCTW acTepouaa.

30HA «Xanbycar («Cokon») BbIn
3anyweH 9 maa 2003 r. OcHoB-
HOM 3apadver MnoneTa SIBASIAOCH
u3yyeHue acrepoupa Wrokasa
(25143 ltokawa), Ha3BaHHOIO
TaK B YECTb «OTL@ SANOHCKOM KOC-
MOHaBTUKW» X1A30 UToKaBbl,*® 1
B3sTME 06pa3LOB rpyHTa C ero rno-
BEPXHOCTU. MAaHMPOBAAOCH, UTO
B utoHe 2007 r. 30HA BepHEeTCs
K 3emMae 1 cOPOCHT Kancyny C AO-
6bITbIMK 06pa3LaMM.

[MpaKkTMyeckn ¢ camoro Ha-
yana MWUCCUM OHa CTOAKHYAACb
C PAAOM  TPYAHOCTEM,  KOTO-
pble 6bIAO MOYTU HEBO3MOXHO
npeAycMOTPETh 3apaHee.

CuAbHAs COAHEYHas! BCMbILL-
Ka, CAYUMBLLIASICS B TO BPEMS, KOT-
Aa «Xasibyca» HAXOAMACA Ha MyTw
K acTepoupy, Hapylumaa pabory
COAHEUHbIX 6aTtapei, uto CHU3UAO
A0 MWHUMMYMa MaHEBPEHHOCTb
annapara. 13-3a 310ro OH AOCTUT
LIeAU AMLLb B ceHTAbpe 2005 1. —
Ha HECKOAbKO MECALEB MO3XE,

12BMB Ne3, 2009, cTp. 33
3 BMB Ne7, 2015, cTp. 25

YemM MAaHMPOBaAAOCh. Bbi3blBa-
Aa HapekaHusa 1 paboTta MOHHbIX
ABUratTenei, UTo TaKKe OCAOX-
HUAO MPOBEAEHWE onepauvi no
3abopy rpyHTa U BO3BPALLEHUIO
AOMON. Bpob6aBOK BbIWAW M3
CTPOSi ABa 13 TPEX MMPOCKOMOB CU-
CTeMbl OpueHTauuu. B kakoi-To
MOMEHT HWUKTO YXE U HE HaAesin-
CSl A@Xe Ha YaCTMUYHOE BbINOAHE-
HWEe NOAETHOTO 3aAaHWS.

Tem He MeHee, paboThl
C 30HAOM  MPOAOAXKAAWCh, U
K 12 ceHtabps 2005 1. OH Bbl-
LIEA Ha pacyYeTHYH AMCTaHLMIO
B 20 KM OT acTepouaa.

Ha Hos6pb TOro xe roaa 6bl-
AW 3anAaHMpoBaHbl TPU KOPOT-
KMe NoCapku Ha MOBEPXHOCTb
«HebecHoro KamHs» — npobHas
n aABe wraTtHble. OpAHaKo M3-3a
psaa cboeB opHa nocapka npo-
LUAA HEYAQUHO (XOTA MpW 3TOM
annapat, kak W NAaHUpPOBa-
AOCb, CMOT OCTaBWTb Ha acTepo-
MAE AAIOMUHUEBYHO MAACTUHKY
¢ meHammn 880 TbiCAY 3eMASH
n3 noutn 150 cTpaH).

Kpome TOro, «Xasbyca»
AOAKEH  ObIA  BbINYCTUTb  Ha
NOBEPXHOCTb  KPOLLIEYHOTO  PO-
6ota MINERVA (Micro/Nano
Experimental Robot Vehicle for
Asteroid) maccor 519 r. 3ra
«KPOLLIKa» npeaHasHavyanacb
A U3YUEHWS  XMMMWYECKOIO
coctaBa actepoupa U dortorpa-

V¥ AnoHcKoe areHTCTBO a3pOKOCMUYECKMX UccnepoBaHuii JAXA 1 HaumoHanbHas Tenepaauoxkomnanua NHK npeacraBunu camble nocnefHue Kagpbl, OTCHATbIE
TeneKkamepoi Bbicokoi YeTkoctn HDTV Kocmuyeckoro annapara «Karysa» HenocpeacTBeHHO nepep, ero NafeHneM Ha NyHHYI0 NOBEPXHOCTb.

Cepua nocnepoBaTeNbHbIX CHUMKOB, CAA€NaHHbIX C MHTEPBAJIOM OKONIO MUHYTBI, GbIN1a MOyYeHa, KOrAa annapar coBepluan MaHeBpbl, NPUGAMKAACL K MecTy

CBOEro NajeHuns B OKPeCTHOCTAX Kpatepa lnn. Ha Hux MoXHO HabnioAaTb NocTeneHHoe CHYKeHMe 30HAQ, NPOABNAIOLLEECs BO BCE MEHbLUNUX Pa3Mepax AeTane,
pasnnumuMbIx Ha M306paeHunsx. Hesaponro o napeHnsa «Karya» nponetena Hap 3aTeHeHHbIM YY4aCTKOM MOBEPXHOCTY, NO3TOMY NOC/EAHNE KAAPbI BbILLAN TEMHbIMU.

Asryct 2015
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> bVPOBaHUSA MEAKUX AETanelt no-

BEPXHOCTH, pPa3MepoM BMAOTb
AO NbIAMHOK. OAHaKO NocAe oTae-
AeHWst poboTa CBA3b C HUM yCTa-
HOBWUTb HE YAAAOCb, U OH ObiA
noTepsiH — MPEANOAOXKMUTEALHO,
YAETEA B OTKPbITbIM KOCMOC.

26 Hosbpsi anmapar ocylle-
CTBUA €LLIE OAHY MOMbITKY 3abopa
rpyHTa. B MOMEHT MakCUManbHO-
ro COAMXEHUSI C MOBEPXHOCTbIO
actepoupa  npousowlen  cHon
KoMMbtoTepa. «Xasbyca» notepsia
OpPUEHTaLMIO M MOBPEAVA OAMH
u3 pBuratenei. Bckope cBA3b C
HUM 6bina notepsiHa. OAHaKo,
KaK O0Ka3anOCb BMOCAEACTBUH,
HebOoAbLLOE KOAMUYECTBO uvacTuL,
acTEPOMAHOTO BELLECTBA BCE Xe
nonano B Npo60oTOOPHKK.

K mapty 2006 r. cBfi3b C
annapaTtoM YAAAOCb BOCCTaHO-
BUTb. CnycTa TpM Mecsila AnoH-
CKMEe CneumManucCTbl MPULLAK K
BbIBOAY, YTO OH BCE-TakM CMO-
XET BepHyTbCA Ha 3emAio.
MpaBaa, Ana a1oro notpebosa-
AOCb YeTblpe ropa, B TeuyeHue
KOTOPbIX C 30HAOM BeAacb Kpo-
notavBasi pabora, utobbl He no-
TepATb ero BHOBb. 4 ¢eBpans
2009 r. HaKoHeU-TO yAaAoCh ne-
pesanyctutb ABUFaTeAU U Ha-
npaBuTb ero K 3emae.

13 uoHa 2010 ropa «Xa-
Abyca» BOLIeA B 3EeMHyl ar-
mocodepy. OT Hero OoTAeAuAachb
NoCaAOuYHasi KarcyAaa, npusem-
AMBLUIASIC B paMloHe aBCTpa-
AMMCKOrO noAuroHa Bywmepa.
OcHoBHOM  anmapatr  Cropea
B MAOTHbIX CAOSIX aTMOCcdepbl. 14

Kancyna 6bina AocTaBAEHa
B ANOHWIO, A€ CMYCTS NsATb Me-
CALEB Y4yeHble BbICHUAM, UTO
3HauWTeAbHas yacTb cobpa-
HbIX YaCTWL, COCTOWUT U3 0coboM
Pa3HOBWAHOCTM OAMBMHA, CBU-
AETEeAbCTBYHOLLEN 06 UX BHE3EM-
HOM MPOUCXOXAEHWUU. Takum

14 BB Ne6, 2010, ctp. 18

A «Xasbyca» Hap, NOBEPXHOCTLIO
acreponpia UTokaBa B npejicTaBNeHUn
XYAOMHUKA.

25 um

A IneKTPOHHO-MMKPOCKONMYECKUI
CHUMOK TUNNYHOM YacTULbI acTepoupa
WUtokaBa, Ha KOTOpPOI1 3aMeTHbI CNepbl
BO3[EWCTBUA KOCMUYECKUX Ny4ei.

obpas3om, HecMoOTps Ha Bce
npobAeMbl, MUCCUSI B LEAOM
yBEHUYAAACh YCTEXOM.

OnbiT, npUobpeTeHHbIi
AMNOHCKUMM  crieupanmcTamu,
NO3BOAWMA UM 3aAyMaTbCS O MPOo-
AONKEHWUU paboT B AQHHOM Ha-
npaeaeHun. 30 Hosbps 2014 .
B rAyOMHbI KOCMOCa OTNpaBUA-
CA MEXNAAHETHbIA 30HA «Xa-
A6yca-2».15 OH SABASIETCS MOYTH
TOYHOM KOMWeW nepBoro ar-
napata, HO MpW ero CO3AaHWM
6bIAM yCTPaHEHblI KOHCTPYKTUB-
Hble HEAOCTaTKU, KOTOPbIE CTAaAM
NPUUYMHOM CH0EB B XOAE NPeAbl-
AyLLEV aCTEPOUAHOW MUCCHMU.

B kauectBe UeAM BblOpaH
acteponp Nel62173 (noka He
UMEIOLLMIA OPULMANBHOTO UMe-
HKW), 6oree KpynHbid, yem WUto-

15 BB Ne12, 2014, ctp. 17

V' CHUMKU acrepoupa WUtokaBa, caenanHble KaMepaMu KOCMUYeCKoro

annapara «Xasbyca».

E1101-1 ISASLIAXA

Release 051101-3 ISAS/ XA

KaBa, U OTHOCSLLMICA K APYroMy
Kaaccy. Ecam Bce nonaet no naa-
Hy, T0 B 2018 r. «Xasbyca-2»
BO3bMeT 06pasLibl rpyHTa C ero
NMOBEPXHOCTU U Yepe3 ABa ropa
AOCTaBMUT UX Ha 3eMAl. Takxe
OH AOAXEH AOCTaBWUTb Ha NMOBEPX-
HOCTb HEBEeCHOro Tena ManeHb-
KWW NAGHETOXOA, TO €CTb CAEAATb
TO, YTO HE YAAAOCh €ro npealle-
CTBEHHUKY B 2005 T.

Bmecte ¢ «Xasbycoin-2» Ha
MEXMAAHETHbIE NPOCTOPbl  Bbl-
LUAM eLLle TpU annaparta.l®

3oHA PROCYON (Proximate
Object Close flyby with Optical
Navigation — «npoAeT Mrumo 6AK3-
KOPACMOAOXEHHOTO obbekTa
C UCMOAB30OBAHMEM OMTUYECKOWM
HaBurauumn») npeaHasHadeH A
0TPabOTKM CUCTEMBI OMNTUUYECKON
HaBWraumMum BOAM3U acTEPOMAQ.
OTa MUCCUSI — CKOpEee 3Kcne-
pUMEHTaAbHas, Yem MpakTude-
cKkasl, cBoeobpasHblii 3apen Ha
6yayliee, npuUYeM AOCTaTOUHO

¢ BMB Ne1, 2015, ctp. 11

6An3koe. K coxanenuto, wu3-3a
TexHuueckux npobaem PROCYON
He CMOXET NMPUBAU3NUTBCA K Bbl-
6paHHOM LEAW, a BbIMOAHEHUE
3apad MWUCCUM MPUAETCH  OTAO-
XMTb AO CA@AYHOLLIETO MOAETA, KO-
TOPbIA AOAKEH COCTOSITbCSI He
paHee 2020 roaa.

3oHp DESPATCH  (Deep
Space Amateur Troubadour’'s
Challege — «COPEeBHOBaHUA

paanontobuteneit B TAy6oKoMm
KOCMOCE») SIBASIETCA  MAOAOM
NpoeKTa, peaAM30BaHHOMO B
YHuuBepcutetre Tama B pamkax
nporpammel  «APTCAT:  Uckyc-
CTBO W CryTHWKW» (ARTSAT: Art
and Satellite Project). Kocmu-
Yyeckui annapar MMeeT BecbMa
AOOONbITHLIA AM3alH. Kopnyc,
HaMnoOMWHaOLLMIK TBOpPEHUA ab-
CTPaKUMOHMCTOB, ObIA Haneua-
TaH ¢ nomoubio 3D-npuHTEpa.
Paanontobutenm co Bcero Mu-
pa MOrAM B TEYEHUE CEMU AHEN
nocAe 3anycka yCTaHOBUTb KOH-
TaKT C 30HAOM, Y4acCTBYsl B MEX-
AYHapPOAHBIX COPEBHOBAHMSAX MO

Teneckonbl, BUHOKAW, NOA3OPHbIE TPYOBI,
MUKPOCKOMbI U aKCeccyapbl K ONTUKE
Bbl MOXeTe NpuobPECTU B HaLLEM

NHTEpHET-MarasnHe
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PaAMOAOOUTEABCKOM CBA3U B
rAybokomM Kocmoce.

Ha reAMOLEHTPUYECKYIO
opbuTy Takxe ObiA BbiBEAEH
15-KMAOrpaMMOBBIA  3Kcne-
pUMeHTaAbHbIM annapat «Lu-

HbEH-2», pa3paboTaHHbIN
CTyAEHTaMMu YHuBepcuteTa
Karocumbl.

Ewe opHa wmexnaaHeTHas
MWCCUSI, OCYLLECTBASIEMAs AMOH-
CKMMW yyeHbIMM, Hauanacb 21
mas 2010 r. B atoT AeHb B Ano-
HWUKM BbIA 3aMyLLEH KOCMUYECKUI
annapart «Akalykuw», NpeapHa3Ha-
YEHHbIN AAA M3ydeHUst BeHepbl.
lpeanonaranocb, UTO B OKPECT-
HOCTSX <YTPEHHEMN 3Be3Abl» 3TOT
annapat npoBeAET He MeHee
ABYX AeT. OAHAKO BbIBECTM €10 Ha
pacueTHyto opbuTy He yAanoCb —
noABeA ABUratenb.Y’

Kak 1mcnoAb3oBaTtb 30HA MoO-
CA€ 3TOM HeypauW, WHXEHe-
pbl MWUCCMU MOKa HE PELLUAN.
Mpu camom 6AAronpUATHOM
cTeueHnn 06CTOATeAbCTB — €c-
AM  YAQCTCS  3aAeWCTBOBAThb
ABWUraTeAb AAS KOHTPOAR OpW-

17 BMB Ne6, 2010, ctp. 26; Ne12, 2010,
ctp. 35

" finoHCcKuM «KocMuyeckuin napycHuk» IKAROS B pasBepHyTOM
COCTOAHWUU B NPeACTaBNeHMN XYROKHUKA

eHTauunM — B Hosibpe 2015 .
«AKalyKW» CMOXET BbIATM Ha
BbICOKOIAAMMTUYECKYHO (NEPUOA
obpalleHnsa okono 90 pAHel) op-
61Ty BOKpyr BeHepbl.

OpHOBpPEMEHHO C  «AKaly-
Ku» ObIA 3amnyleH elle OAMH
KOCMUUYECKUI annapatr —
IKAROS (Interplanetary Kite-
craft Accelerated by Radiation
Of the Sun), npepHasHauyeH-
HbI AASl UCMbITAHWWA COAHEY-
Horo napyca. Yepes 45 MuHyT
nocAe cTtapta OH OTAEAWMACS OT
HOCUTEAS] U HauyaAn camMocTos-
TEAbHbIN MOAET.

PackpbITe napyca Ha4yanoCb

V¥ 3oHp «Akauyku» (Venus Climate Orbiter, PLANET-C) gomkeH 6bin aetanbHo

MCCNeaoBaTb BEHEPUAHCKYIO aTMocdepy.

3 utoHa 2010 r. 1 ycnewHo 3a-
BEPLUMAOCH CrycTA Heaeto. Mo
AaHHbIM, nepepaHHbIM ¢ 6opTa
OCHOBHOrO annapara v OTAEAUB-
LIerocs OT Hero MUKPOCMYTHW-
Ka, MOXHO CyAuTb, uTo BCe 200
KBaAPATHbIX METPOB YABTPATOH-
KOro MOAOTHA pacnpaBUAUCH
YCMELWHO, a TOHKOMAEHOYHbIE
COAHeYHble batapen Hayanu Bbl-
pabaTbiBaTb 3HEPTHHO.
3apava-MUHUMYM  MUCCUM
3aKAKOYaAacb B PacKpbITUK Ma-
pyca, a 3apavya-MakCUMyM CO-
CTOsiA@ B TOM, YTOObI «HayuWUTb»
annapar peryaupoBaTtb CKOPOCTb
W HanpaBAEHUE  ABUXEHUS,
MCMOAb3YSl AGBAEHUE COAHEYHO-
ro muanydenusi. 0be 3apaum 6bl-
AU YCMELIHO peLlleHbl, MNocAe
Yyero Ha4YaAoCb BbINMOAHEHWE AO-
MOAHUTEABHOW MPOrpammbl, KO-
TOpas peanmsyeTcst A0 CUX MOP.
CoAHeYHbIM napyc M3rotoB-
AEH U3 MOAMAMWAHOW NAEHKU
TOAWMHOM 7,5 MKM. OH cocTomT
U3 YeTbIpeX AeMECTKOB Tpanewuu-
€BWAHOW $OpMbl. BHYTpM HUMX
«BLUUTbI» COAHEYHble 6aTapeu U
cneunanbHble pyan. Packpbitue
MPOUCXOAUT 3a CYUET BpaLLEeHusA
annaparta BOKPYr CBOeH 0Cv CO
cKkopocTbto 20 060pOTOB B MU-
HyTy. oA AeWcTBMEM LEHTPO-
6eXHOM CUAbI YeTbipe rpy3uka
BbITAMMBAIOT AEMeCTKM napyca.
B pasBepHyTOM BMAE OH Npea-

kocmoHABTUKA I

V¥ Tocne pasBepTbiBaHUA
«CONHEYHOro Napyca» oT 30HAA
IKAROS otaenunca He6onbLuioi
ABTOHOMHbIIi MOAYNb C (hoTOKamepom

ucaenan pap CHUMKOB OCHOBHOIro
annapara «co CTOPOHbI».

cTaBAsieT coboi KBaapart co CTo-
poHon 14 m.

B HacToswwee Bpems IKAROS
NMPOAOAXAET CBOW MOAET, CObu-
pas CTOAb HeobXOAMMYHD AAA
CMeLnanmcToB UHPOPMALMIO.

Ha koHeL, 2010-x ropoB 3anna-
HMPOBAH 3aryCcK BTOPOro KOCMUUE-
CKOro annapara ¢ elue GoAbLIMM
napycom (Co CTOpPoHOM 50 Mm).

B naaHax AnoHwu u apyrue
MEeXNAaHETHbIE MUCCUN.

Hactoswee n 6ynyLuee

AnoHckas KOCMOHaBTHKa
CEroAHs1 — 3TO0 BbICOKOTEXHONO-
rMYHas  KOHKypeHTocrnocobHas
0TpacAb, 3anyckarollas CryTHU-
KM PasAMYHOrO Ha3HauyeHus Ha
OKOAO3EMHYt0 0pbuTy, OTnpaB-
AfilOLLLaA MCCAEAOBATENBCKME
30HABI K APYrMM MAGHETAM U ak-
TUBHO y4yacTByOLWlaa BO MHOIMX
MEXAYHaPOAHBIX NMpPOeKTax. Bbl-
COKOE peHoMe et obecneunBaet
HaAMuMe pPa3yMHOM U BbIBEPEH-
HOM NpOrpamMmbl UCCAEAOBAHUM
KOCMMWUYECKOTO  NPOCTPaHCTBa,
pa3paboTaHHOM  CTPyKTypamu
AnoHckoro QA3POKOCMUYECKO-
ro0 areHTCTBa M MOAAEPXaHHOM
(B TOM uncAe dUHAHCOBO) npa-
BUTEALCTBOM AMNOHUM.

OCHOBHbIMM ~ 3AEMEHTAMMU

Asryct 2015

Celestron
NexStar Levenhuk

Strike PRO

MeHUCKOBbIE TEAECKOMbI* —l ,7 Pednektopbl HotoToHa*
i

Bresser Venus

Sky-Watcher
Celestron
Astromaster

BceneHHas), NpoCTpaHCTBO, Bpems!

* LieHa 3aBUCHT OT MOAEAU
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37O NporpamMMbl IBASIKOTCS:

1. LLUnpoKknin cnektp Hayuy-
HO-UCCAEAOBATEALCKMX U OMbIT-
HO-KOHCTPYKTOPCKMX pabor,
HanpaBAEHHbIX HE TOAbKO Ha
pa3pabotky 06pa3LoB KOCMU-
YECKOMN TEXHUKM, HO U Ha CO3Aa-
HWE TEXHOAOTUI, KOTOPbIE MOTYT
6bITb NPUMEHEHbI KaK B KOCMO-
ce, Tak U Ha 3emAe.

2. Paspabotka  CMyTHUKOB
NPUKAGAHOTO  Ha3HaueHus (AUC-
TaHLMOHHOE 30HAVMPOBaHWE
3emAu, CBSI3b, HaBUraLus, MeTeo-
POAOTUSI U AD.), MX 3aTTYCK 1 IKCTAY-
aTaums Ha OKOAO3EMHOM opbuTe.

3. OcyLecTBAEHWE NOAETOB

aBTOMAaTUYECKMX MEXNAAHETHbIX
cTaHumM K AyHe, Mapcy, BeHe-
pe, acteporaam 1 Apyrum Tenam
COAHEUYHOM CUCTEMBI.

4. Co3paHne pakeT-HocuTe-
AN U KOCMMUECKMX Kopabaemw,
npeAHa3HaYeHHbIX AAS MUAOTUPY-
€MbIX MOAETOB B KOCMOC, MPUYEM
He TOABKO Ha OKONO3EMHYIO Op-
61Ty, HO M K AyHE C NocAeAytoLLIEN
BbICAAKOM Ha ee NOBEPXHOCTb.

5. YyacTtve B KOCMUYECKUX
MCCAEAOBaAHUSAX COBMECTHO C
APYTMMMK CTpaHaMu Ha ABYX-
CTOPOHHEN U MHOTOCTOPOHHEN
OCHOBE.

CaepyeT OTMETUTb, UTO HOAb-

loe BAMSIHME Ha NAaHbl FAno-
HWW OKa3biBaeT Kuntain. Mo cytw,
3AECH Mbl BUAUM «KOCMMUYECKYHO
TOHKY» ABYX KPYMHbIX asuar-
CKUX AEPXaB Ha PervoHaAbHOM
ypoBHe. Kaxaasf U3 aTux CTpaH
cTpemutcs  oborHatb coceaa,
NepBON AOCTUTHYB OMpPEAEAEH-
HOro pybexa Ha KOCMWUYECKUX
Tpaccax — 6yAb TO NepPBbIN 30HA,
HanpaBAEHHbI B CTOPOHY Ka-
Koro-Ambo HebecHoro Tena, MAK
CMNYTHUKOBAA rPYNNMPOBKa Ka-
KOTO-TO KOHKPETHOTO Ha3Haue-
HWA, WAW, HanpuMmep, nepsas
AyHHas 6a3a.

Moka 60AbLLE AOCTMXEHWI

y Kutasa, cTpemsLlleroca K Au-
AEPCKUM  MO3ULMAM HE TOAb-
KO B a3MaTCKOM PErvoHe, HO 1
B rnobanbHOM acnekte. OAHaKO
HEMaAbIM MOTEHUMAA UMEETCH U
y AnoHuu. MNoatomy TpyaHO npe-
Ayrapatb, Kak GyayT pasBuBaTb-
cA cobbITUA B AAAbHENLIEM, AT
yepes 20-30.

Ho o0AHO MOXHO cKasaTb
OMPEAENEHHO: AMOHCKas pa-
KETHO-KOCMUYECKas 0TpacAb
M CErOAHSI HE HaxoAWUTCA Ha
3aABOPKax MMPOBON KOCMOHaB-
TUKK, AEMOHCTPUPYS yCneLwHoe
1 AMHAMWYHOE Pa3BUTHE.

PoccuickMe KOCMOHABTbI BbILLMH B OTKDbITbIN KOCMOC

OCCUIMCKME KOCMOHaBThI feHHaaum Maaanka 1 Muxaun KopHu-

€HKO COBEpLUMAM YETBEPTbIN B TEKYLLEM FOAY BbIXOA B OTKPbI-

Thili KOCMOC ¢ 6opTa MeXAyHapOAHOW KOCMUYECKOW CTaHLIMM.
OcHOBHbIMM 3apadaMu 3TOro BbIXOAQ, cocTtosiBlierocs 10 aBrycTa,
6bIAV PYTUHHbIE OnepaLuK Mo 0BCAYXMBAHUIO OPOUTAABHOTO KOM-
MAEKCa, B YACTHOCTU — OUYUCTKA BHELLHWX NOBEPXHOCTEW UAAIOMMHA-
TOPOB M 3aMeHa YCTapeBLUUX @aHTEHH. TeM He MeHee, BbINMOAHEHWEe
HaMeuyeHHON nporpammbl pabot noTpeboBan0 HEMaAbIX YCUAUIA W
NPOAOAXAAOCH B OOLLEN CAOXHOCTM 5 yacoB 31 MuHYTY. Anst Ten-
Haavst Mapankv AaHHBIA 3MU30A BHEKOPAOEAbHOW AESTEABHOCTH

CTan AECATbIM B ero kapbepe. locae cBoero Bo3spalieHus ¢ MKC
3TOT KOCMOHABT CTaHeT abCOAKTHBIM PEKOPACMEHOM MO CyMMap-
HOW MPOAOAXMTEABHOCTM NpebbiBaHWsA 3a npeperamu atmocdepsl
(K MOMEHTY MoCcaaKu NUAOTUPYeMOro kopabasi «Coto3 TMA-18M», 3a-
NAAHWPOBAHHOM Ha CeHTABPb, OHa AOAXHA NPeBbICUTL 875 cyTok).!

1 Mpeablaywmnii pekopa, NpuHaarexaswuii Cepreto Kpukanesy (804 aHs),
leHHaaui Mapanka npes3olen 28 utoHa 2015 T.

TPETbA NNAHETA

Oumncrka WNNIOMUHATOPOB.

OunCTKa MAAFOMUHATOPOB OT OCEBLUMX HA HUX MPOAYKTOB Cro-
paHUsA PeakTUBHbIX ABUratenen npuyasmpatowmx kK MKC kocmu-
YecKMX annapatoB okasanacb, NOXaAyh, Hanboree TPYAOEMKOW 13
3anAaHUMPOBaHHbIX ONepaumnii, B NepeyeHb KOTOPbIX TAKXE BXOAMAA
yCTaHOBKa 3aLUMTHbIX YEXAOB Ha KOMMYHWKALMOHHbIE @HTEHHbI U
pekoHdUrypaumus naHeaev ¢ obpasuamu AN SKCNEPUMEHTOB B OT-
KPbITOM KOCMOCE Ha BHELLIHEN NOBEPXHOCTU POCCUMCKOrO CErMeHTa
CTaHUMK. AAS BbIXOAA 33 NMPeAEAbl OPOUTAABHOrO KOMMAEKCA KOCMO-
HaBTbl BOCMOAb30BaAUCb ABYMA ckadaHapamu «OpAaH» U LUAKO30-
BbIM OTCEKOM MOAYAS «[Tupcr. Elle oanH npeactaButens Poccun Ha
60pTy MKC — Oner KOHOHEHKO — KOHTPOAMPOBAA repMeTUUYHOCTb
3aKPbITUA LLIAKO3a, 8 TaKXe MPoLecChl BbIXOAa U BO3BPaLLEHUS.

Ha ocBelLLeHHbIx CoAHLIEM yyacTkax opbuTbl leHHaaui Mapanka
NPOU3BOAUA HOTOCHEMKY 06pa3LOB, 3aAENCTBOBAHHbIX B 3KCNepU-
MeHTe EXPOSE-R no n3yyeHunto BAUSIHWASA YCAOBUIA OTKPBLITOTO KOCMO-
Ca Ha pa3AU4YHble MaTepUanbl.

TEJECKONDbI
BUHOKNN

MUKPOCKOMNDbI

Kues, yn. HuxHui Ban, 3-7

BceneHHas), NpOCTPaHCTBO, Bpems]
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Mon
dEMHLIE W KOCMHYECKHE
opbuTe

PEKOMEHAYEMAS KHUTA

0A20. OneriHuK U.U. Mou 3eMHbIe U KOCMUUYECKKE OPOUTBI

910 U3paHMe BecnpucTpacTHO coueTaet B cebe XpOHOAOTMI0 COBPEMEHHBIX COOLITHI U MCTOPUIO AQAEKUX CTOAETUH, CBA3AHHbBIX
¢ anoxoii Kueeckoii Pycu, B «30A0TOM KOAbLIE» KOTOPO# HECKOALKO AECATKOB AET MPOXOAUAA BOEHHAsA CAYX6a aBTopa.

BeAuKo# HecnpaBeAAMBOCTbI0 MPOLUAOTO BeKa Oblna TEeHAEHLMA TLWATEeAbHO CKPbIBaTb MMEHA BbIAAIOLLMXCA AIOAEH, KOTOpble
paboTaAu Ha nepeAHeM Kpae HayuHO-TEXHHYECKOro Nporpecca i CBOMM TUTaHMUECKUM TPYAOM NPOTUBOCTOAAM pa3BA3bIBa-
HUI0 MUPOBO# PaKETHO-AAEPHON BOWHbI. ABTOP MHTEPECHO pacCKa3biBaeT 0 MaBHbIX U [eHepaAbHbIX KOHCTPYKTOpaX, paspa-
60TKM KOTOPbIX €My BbilaAa YECTb IKCMAYaTUPOBATh U UCTbITHIBATL Ha kocMOApPoMe «[aeceuk». Knura Heobxoanuma u Bete-
paHam-paKeTyMKam, uTo6bl OHM CO3HABaAM, UTO MX BKAAA B CO3AAHUE PAKETHO-KOCMMUUECKOM TEXHUKM He 3a0bIT, U MOAOABIM
uuTaTeAIM — KaK HpaBCcTBEHHas a3byka, onpeaeraiowas GoPMUPOBAHUE KUIHEHHON U TPAXKAAHCKON NO3ULIUMK.

MoAHbIW NepeyeHb KHUT, Haauuue, LeHbl shop.universemagazine.com uau no teaepoHy (067) 215-00-22

kocmoHABTUKA I

Ouepeanou «fiporpecc) 3apepwIvn MUCCUIO

OCAE MOAyropa npebbiBaHUs B CO-
cTaBe OpOUTAAbHOrO KOMMAEKca
14 aBrycta 2015 . poCCUWCKWM
rpy3oBon kopabab «Mporpecc M-26M» 6bIA
oTcThikoBaH o1 MKC, uTto6bl B TOT Xe A€Hb
CropeTb B 3eMHOW aTMochepe HaA OXKHOM
4yacTbto TUXOro okeaHa. HUKaknx AOMOAHU-
TeAbHbIX MaHEeBPOB U OPOUTAAbHbIX 3KC-
NepuMeHTOB, MOAOBHbLIX TeM, B KOTOPbIX
6bIAv 3aAeNCTBOBaHbI Npeablaywue «Mpo-
rpecchbl» Ha 3aBepLIAOLLMX Tanax X Muc-
CUKN, AASL 3TOTO KOCMMYECKOro amnnapata
M3HaAYaAbHO HE MAGHWPOBAAOCH.
Pa3BoasilME NPYXUHbI CTBIKOBOYHO-
ro yana cpaboraan B 10:19:18 UTC, no-
CAE OTKAKOUEHMS Kopabaa OT CUCTEMBI
anekTpocHabxeHnuss MKC, 3akpbitus ne-
PEXOAHOrO AKOK@ Ha POCCUMCKOM MOAYAE

«3Be3pa» U NPOBEPKK Ero repMEeTUUYHOCTHU.
«[lporpecc» Hauan yAaAAaTbCst OT CTaHUMW
€O cKopocTbio okono 0,1 m/c; uepes Tpu
MUHYTbl 15-CEeKYyHAHbIV MMMNYABC ABUraTte-
AEN MaAOW TAMM YBEAMUYUA 3Ty CKOPOCTb
Ao 0,6 m/c. Mocne oTxoaa Ha HesonacHoe
pacctosaHue B 13:28 UTC 6bin BKAOUEH
OCHOBHOM ABWraTeAb «rpy3oBuka». Mpopa-
60TaB 3 MUHYTbI 19 CeKyHA, OH «3aTOPMO-
3UA» KOCMUYeCKkui annapat Ha 100 m/c,
obecneunB ero CxoA ¢ OpbuUTbI U BXOXAE-
HWe B NAOTHbIE CAOM aTMoCchEpbI.

Ha ocBO6OAMBLUMIACSH MOPT AOAXKEH
6bITb NepecTbikoBaH kopabab «Coto3 TMA-
16M», 3aHMMAIOLLMIM B HacTosLLlEEe BpeEMS
CTbIKOBOYHbIN y3eA MOAyAst «[loMCK», KOTO-
pbIi HEOHXOAMMO O0CBOBOAUTL AAA MPUEMA
elle OAHOTO0 POCCHMMCKOTo MUAOTMPYEMOTO

«Mporpecc M-26M»
nocne orcTbikoBku ot MKC

kopabas «Coto3 TMA-18M» — ero npubbithe
Ha CTaHUMIO OXMAGETCA 2 CEHTAOPS.

(KoHOTOPU-O) B3AN AONONHUTENbHbIN IDY3

MOHCKMI rpy30BOI KOPabAb

«KoHotopu-5» (HTV-5) —

NATbIM  GECNMAOTHLIM  anmna-
paTt, OTNPaBAEHHbIV cneuuaucTa-
mu CtpaHbl Bocxopsuero CoaHua
K MexayHapoOAHOM  KOCMUYECKOM
cTaHumm — 19 aBrycta 2015
YCMELIHO BbILIEA HA OKOAO3EM-
Hyto opbuTy. Ero 3anyck coctosincs
B 11uyacoB 50 MMWHYT no Bce-
MUPHOMY BPEMEHU C MOMOLLbBIO
pakertbl-Hocuteas H-IIB, crapro-
BaBLUEN C KOCMOAPOMa TaHeracu-
ma.! Yepes nATb cyTok, 24 aBrycra
B 10:28 UTC, kopabab Obin 3a-

Hel  MOBEPXHOCTU  KOCMMUECKOTO
annapara HeCKOAbKO HayuHbIX Mpu-
60poB, a TaKkke B3ATb Ha 6OPT AO-
MOAHUTEABHBIN TPY3. ITO OKa3anoChb
BECbMa KCTaTW, MOCKOAbKY 3KuMa-
Xy CTaHUMM ceiyac HeobXoAUMO
BOCMOAHUTb 3anacbl BOAbI, MULLM U
PacXOAHbIX MaTepuanoB, W3PSIAHO
«MOXyAEBLUME» U3-32 aBapUI POCCHM-
CKOTO rpy30BOro kopabas «lporpecc
M-27M» 1 amMepUKaHCKOro BO3Bpa-
Lwaemoro annapata Dragon, He Bbl-
MOAHWBLUMX CBOEH MUCCUM.?
MCcxopHO  npeanonaranoch, UTO
HTV-5 Bo3bMeT Ha 6opT 5,5 TOHH

XBayeH pPo6OTU3MPOBAHHBIM MAHUMYASTOPOM OPOUTAABHOIO KOM-
naekca U B 14:02 UTC npuCTbIKOBAACA K HAAMPHOMY MOPTY MOAYAS
Harmony amepukaHckoro cermeHta MKC.

MepBble ABa AMNOHCKWX «rPy30BUKa» YLIAM Ha opbuty ¢ 57 ¢doTo-
raAbBaHUYECKUMM MaHEAMM, BblipabaTblBatOLLMMKU INEKTPOIHEPTUIO
AN 60pTOBOrO 060PYAOBAHMSA, HO BMOCAEACTBMM WX UMCAO YMeEHbLLa-
AOCb, MOCKOAbKY, KaK NMokKasana NpaKTMka, OHW reHepupoBaAv 3Hauw-
TEAbHbIN M3OLITOK MOLLHOCTU. Mo3atomy Ha HTV-5 ux ycTaHOBMAM BCErO
49, baaropaps Yemy NosiBUAACb BO3MOXHOCTb CMOHTMPOBATb Ha BHELL-

1 BMNB Ne7, 2015, cTp. 26

Asryct 2015

rpy3a (4,5 TOHH B repMETUYHOM OTCEKE U OKOAO TOHHbI — B HETEpMe-
TMUYHOM, Harpy3ka KOTOPOro MOYTU BCSA MPUXOAWUTCS Ha SNEKTPOHHDBIN Ka-
nopumeTpuueckmii Teneckon CALET). OaHaKO yXe B UIOAE Ha SAIMOHCKWUM
KOCMOAPOM 6bINO AOCTaBAEHO CBbile 200 Kr AONIOAHWUTEALHbIX TPY30B
Aa otnpaBkv Ha MKC no koHTpakTy ¢ NASA. CtapT pakeTbl-HOCUTENS
H-IIB ¢ «rpy30BMKOM» M3HAYaALHO BblA 3anAaHMPOBaH Ha 16 aBrycTa, Ho
ABaXAbl OTKAGABIBAACH M3-3a MAOXOWM MOroabl. Kopabab npobyaet B co-
cTaBe opbUTanbHOrO Komnaekca bonbLle MecsiLia. MpeAblAyLLIMIA NnoAeT
«KoHOTOpPKW» COCTOSIACS MOYTU ABA roAa Hasap — B aBrycte 2013 r.3

2 BMNB Ne5, 2015, ctp. 28; Ne7, 2015, ctp. 30
3 BMB Ne9, 2013, cTp. 32
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HebGecHble coObITUA ORTAONA

BUAUMOCTD NNAAHET.

Mepkypui. Bcaea 3a HeyaauHbIM nepu-
0AOM BeYepHeN BUAUMOCTM CaMOM ManEHb-
KON NAaHEeTbl B OKTABPE HACTYMUT BMOAHE
6AaronpusTHbIA NEpPUoA, Koraa oHa Oyaet
NOABAATLCS B YTPEHHUX CyMepKax CpaBHU-
TeAbHO BbICOKO Hap BOCTOYHbIM TFOPU3OH-
TOM, HECMOTPA Ha HEeOOAbLUYIO BEAWYUHY
MaKCUMaAbHOW 3AOHraumu (18 °). B cepeau-
He Mecsila AAMTeABHOCTb BUAMMOCTH Mep-
Kypua Ha 50° c.w. AOCTMrHeT 70 MUHyT,
MOCAE YEero Ha4yHeT yMeHbLUATbCS.

BeHepa. Mo ytpam BuMAHa U Hambonree
fipKas nAaHeTa. YCAOBWA ee BMAMMOCTU B
OKTA6pe Takke ONTUMaAbHbl — WHTEPBAA
MEeXAy €€ BOCXOAOM WM HauyaAOM rpaxpaH-
CKUX CyMEpPEK 3HaUMTeAbHO NPEBbICUT 3 ua-
ca. 26 okTabps YTPeHHsA 3BE3AA» YAAAUTCS
oT CoAHL@ Ha MakCUMMaAbHO BO3MOXHOE B
3TOM MNOSAIBAEHUWM PAacCTOsiHUE —  CBblLLE
46°. B 310T Xe AeHb COCTOUTCA €€ coeau-
HeHwe ¢ KOnutepom (4eTBepToe NO cyeTy B
TEKYLLEM TOAY): AAS Ha3eMHbIX HabAroaaTe-
AEWN NAAHEThI Ha Hebe ByAeT pasaenaTb uyTb
60AbLLIE OAHOIO rpaayca.

Mapc u HOnutep TOoXe BWAHbBI Mepea
paccBeTOM, MpUYEeM MOCAEAHUIN — 3aMeT-
HO Ayulwe. Aaxe HeboAbLIOW Teaeckon (c
AMaMeTpom obbektuBa 60-80 Mm) npo-
AEMOHCTPUPYET OCHOBHbIE AETAAW tOMUTE-
PUAHCKOTO AUCKa, a YeTbipe FaAMAEEBbIX
CnyTHMKa 6e3 Tpyaa MOXHO YBUAETb B
8-KpaTHblt  OUMHOKAb. KpacHaa naaHeTa
NO-NPEeXHEMY HaXOAWUTCH AAAEKO OT 3eMAMU,
NO3TOMY PacCMOTPETb KakKWe-T0 NOAPOBHO-
CTU Ha ee AUCKE MOXHO TOAbKO B WMHCTPY-
MEHTbI ¢ anepTypon oT 120 MM, 0AHaKo Bce
Xe Aydlle npucTynatb K ee HabAIOAEHUSIM
napor MecsiLeB Mo3xe.

CaTypH npubAMXaETCS K BEPXHEMY COe-
AVHEHMto ¢ COAHLIEM, YCAOBUS €10 BUAVMMOCTU
6bICTPO YXyALLAHOTCA, NAQHETA NOSIBASIETCS MO
BeYepaM HU3KO HaA FOPU3OHTOM U 3aXOAMT
3a HEro BCKOPE MOCAE OKOHUYA@HWS rpaxAaaH-
CKUX CcymepeK. ATMOCchepHble MOMEXH 3aTpyA-
HSAKOT UCMOAL30BaHWE BOABLLUX YBEAUUEHWH,
NO3TOMY YBMAETb AETaAM CaTyPHUAHCKOro
AVCKa U KOAEL, CKOpee BCEro, He YAAcTCs.
[pOTMBONOAOXHAA CUTyauusi ¢ YpaHoOM: Ca-
MbI AETKUI Fa30Bbli rMraHT 12 okTAbps oKa-
XETCA B OMNMO3WLMKM, BOCXOAA MO Beyepam,
KyAbMUWHUPYSt B NMOAHOYb M OCTABasiCb Ha He-
6e BCHO HOYb. B MOXOXMX YCAOBUSIX BUAEH W
HenTyH, NpoLeALIni NPOTUBOCTOAHWE B Ha-
yane ceHTAbps; ero Aydlle HabAAaTb B nep-
BOW MOAOBMHE HOUW. HecmoTps Ha To, uTo No
pa3mepam 3TW NAGHETbI BYUETBEPO NPEBOCXO-
AAT 3EMAIO, OHM HAXOAATCA OT HAaC HACTOABKO
AANEKO, UTO AaXE AOCTATOUHO MOLUHbIE TEAe-

34 BceneHHas), NpOCTPaHCTBO, Bpems!
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A Buaumblit nyTb acTepouaa IBHOMUA
(15 Eunomia) B ceHTAGpe-oKTAGpe 2015 T.

A Bupaumbiit nyTb actepoupa Ameputputa
(29 Amphitrite) B okTAGpe-Hoa6pe 2015 1.

CKOMbI HE MOKaXyT Ha MX MAaAEHbKUX 3ENEHO-
BaTbIX AMCKAX HUKaKWX AETaAEN.
OKTABPbCKUE ACTEPOUADI.

2 oKTAbPS OKaxeTtcsi B NMPOTUBOCTOSIHUM
OAMH U3 KPYMHENLUMX 0BbEKTOB MaBHOTO acTe-
pouaHoro nosica — 3sHomuA (15 Eunomia).
370 CAYyUMTbCA BCErO 3a ABa Mecsua A0 Mpo-
XOXAEHUA €10 NepureAnsi, COOTBETCTBEHHO ee
Onno3uLyst NPOU3OMAET CPABHUTEABHO BAM3-
KO K ConHUY M K 3emae. B noxoxux ycroBu-
AX B TEKyLLEM roay BuAHa 200-kuaomeTpoBas
Amoutputa (29 Amphitrite) — ee npotneocTo-
fHWE HacTynuT 24 oKTABPS, Koraa A0 BAMXal-
et K COAHLY TOUKM OpBUTBLI 3TOMY acTepPoUAY
oCTaHeTcs uyTb 6oAbLLe Tpex MecsiLeB. Mpas-
A3, OH 06NaA3ET OAHOM 13 HAMMEHEEe 3KCLEH-
TPUYHBIX CPEAM BCEX U3BECTHBIX aCTEPOUAHBIX
opbUT, NMO3TOMY Takoe PACMOAOXKEHWE B €ro
cAyyae BOAbLLMX MPEUMYLLIECTB NPK HabAoAe-
HUSIX HE AACT.

METEOPHbBIE NOTOKU

ExeropHo B okTAGpe 3eMAa MPOXOAUT
yepes METEOpPHbIN «cAep» HEOOAbLUOW KO-
MeTbl AxakobuHu-LUuHHepa (21P/Giacobini-
Zinner). BblOpOLUEHHbIE €10 MbIAEBblE Ya-
CTWLbI MOPOXAAIOT NMOTOK ApakoHWA,l Aelt-
cTBylOLWMIA Mexay 6 u 11 okrabpa. Ero
MaKCUMyM OObIUHO MPUXOAUTCH Ha 9 Ok-
TAGPSA, KOrA@ 3EHWTHOE YaCOBOE YMCAO MO-
Toka pocturaet 10-20 meTeopoB.

LLIMpOKKMI NbIAEBOW LIAEWD, OCTaBLLMICA
MOCAE MHOFOYMCAEHHBIX TMPOAETOB W3Be-
CTHOM komeTbl fannesi (1P/Halley), Habatopa-
ercA Kak notok OpuoHMA — ero MeTeopsl
«BbIAETAKOT» U3 YCAOBHOM TOUKM (papnaHTa) B
co3Be3pmn OpuoHa.? Meprop AEWCTBUA MO-
TOKa OXBaTblBAET OKTABPb 1 NEPBYH HEAEAID
1 BMB Ne9, 2005, cTp. 39
2 BTOpoe NPOXOXAEHUE Halllel NAAHETbI Yepe3 METEOPHbI
pOFI, CBA3aHHbIN C KOMETOM lannes, MPOUCXOANUT B KOHLIE

anpeas — Hauyane Masi, Koraa HabAtoAaeTCs NOTOK
n-Aksapua — BB Ne4, 2005, ctp. 42

HosI6ps. Crabo BbIPaXEHHbI MakCUMyM B
3TOM oAy OXMAGETCA 22 OKTA6PS.
OYEPEAHAA OKKYABTALIUA TNAA.

B Houb ¢ 29 Ha 30 okTabps AyHa C ToukK
3peHnsi Habaopatenert CeBepHOro Moay-
LIapusi BHOBb NPOMAET HA GOHE 3BE3AHOTO
ckonaeHust Tapbl. B 3aBMCMMOCTH OT reo-
rpaduueckon AOATOTbI MOXHO OyAeT Ha-
6AOA@Tb  «MCYE3HOBEHME» 3a  AYHHbIM
AMCKOM pa3HbIX 3BE3A 3TOT0 CKOMAEHUS:
BHauyane AN Habaopatenet  ceBe-
PO-BOCTOKa €BPOMNENCKOWM U ceBepa asuat-
CKOW vacTu PO npou3oraeT OKKyAbTauus
3Be3Abl Y Tenbl@, NOTOM Halll €CTECTBEHHbIN
CNYTHWK 3aKPOET ABOMHYIO 3Be3AY O Teabla,
a bAMXKe K yTpy 3a OCBELLEHHbIM Kpaem
AyHbl ckpoeTcs sipkuid AnbpebapaH (nos-
BUTCA OH MPUMEPHO uYepe3 uyac u3-3a ee
TEMHOIO Kpas). 3T0 KpacuBOE SBAEHME
BUMAHO MPaKTUYECKW Ha BCEW Tepputopun
EBponbl 1 B ceBEPO-3anapHOM YacT A3uu.
AOMNOAHUTEABbHbBIA 3UMHUIA> YAC.

B 3 uaca Houu 25 okTbpa B CTpaHax
EBponbl (kpome beaapycu n Poccuiickon
depepaumn) CTPEAKM YacoB NEPEBOAATCS
Ha yac Has3aa. C 3TOr0 MOMEHTa U AO CAe-
AYIOLLLErO BBOAG AETHETO BpeMeHu 27 MmapTa
2016 r. ykpauHckoe Bpems OyaeT onepe-
XaTb BCEMUPHOE Ha 2 yaca. MoCKOBCKoe
BpeMs MNo-NpexHemMy ocTaHeTcss 6oAbLue
BCEMMUPHOro Ha 3 yaca.

OBbEKTblI AAAbHEIO KOCMOCA.

MOMMMO SIPKMX FanakTMK U 3BE3AHbIX
CKOMAEHWI, PACMOAOXEHHbIX B MPEAEAaXx yc-
AOBHbIX rpaHuLL co3Be3anii Kaccronen n Ax-
APOMEAbI, BEPXHAS KyAbMUHALIMS KOTOPbIX B
OKTibpe HacTynaeT Ha ABa 4aca paHblue
(OHM oMMCcaHbl B NpeAblAyLLEM HOMEpE Xyp-
Hana),® 6AnXe K MOAYHOUM NOAHUMAHOTCS Bbl-
COKO Hap rOPU3OHTOM OOBLEKTbI CO3BE3AWS
Mepces.* Camblii U3BECTHBIN U3 HUX — APKOE
«ABOMHOE» ckonaeHne h-x [lepces, cocto-
silLlee U3 ABYX rpynn 38e34, B <HoBom obLem
katanore» 0603HauyeHHbIXx kak NGC 869 u
NGC 884. llepBoe pacnoOAOXEHO OT Hac
HEMHOro0 Aanblle (Ha pPacCTOAHUKM OKOAO
7,5 TbIC. CBETOBbIX AET), HO COAEPXWUT
6oAbLLE 3BE3A, MOITOMY €ro 06LLmnii Gaeck —
OKOAO 3,7™ — HECKOAbKO BbllLE, YEM Y BTO-
poro. Ha TemHom Hebe 0ba ckomnaeHus npe-
KPacCHO BMAHbI HEBOOPYXEHHbIM Ia3oM Kak
BbITAAHYTOE TYMaHHOE MSTHO.

ELle oaHO nprvMevaTensHoe paccesHHoe
ckonneHne NGC 1528 HeCAOXHO HaWTH He-
NnoAaneky ot 38e3Abl A lMepced. OHO copepXuT
OKONO COTHM 3BE3A M MMEET UHTErPaAbHbIN
OAECK UyTb HUXE 6-i BeAUUMHBI. CKonaeHue

3 BB Ne7, 2015, cTp. 32
4 BMB Ne2, 2010, ctp. 30
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M34, Takxe OTHOCSILLEecs K Kaaccy pac-
CEfiHHbIX, HEMHOIO fipye, a ero «3Be3AHO0e
HaceAneHne» MoxeT pocturatb 400 CBeTWA.
10T 06BEKT OTKPbIA elle B 1654 T. UtanbaH-
CKMWA  acTpoHoM  AxoBaHHM  bartucta
OpmepHa (Giovanni Battista Hodierna), a
yepe3 110 et Wapab Meccbe BHeC ero B
CBOM 3HAMEHUTbIN KaTaAor TYMaHHOCTEN.
Bropoit obbekt Meccbe B CO3BE3AMM
Mepcea — M76 — npeactaBAAeT cobolt 0CTAaTOK
3B€3Abl COAHEYHOMO TWMa MOCAE MOAHOTO MC-
yeprnaHua  BOAOPOAHO-TEAVEBOTO  TEPMO-

AAEPHOrO «roproYEero» U cbpoca BHeLHew 060-
AoYKM. AcTpoHoMbI XVIII BEKa HasblBaAn NOAO-
6Hble ra3oBbIE CryCTKU (0 NPUPOAE KOTOPbIX MM
elle HUYero He ObINO WM3BECTHO) MAAHeTap-

MbIX UHCTPYMEHTOB.

HbIMWM TYMaHHOCTAMM MK3-3@ TOrO, 4TO MX
TYCKAblE AMCKW C 3eAeHOBaTbiM OTTEHKOM Ha-
MOMMWHAaAW AVCKU MAQHET NMPY TEAECKOMUUECKUX
HabAtOAEHUSX. B MaAOMOLLHbIE MHCTPYMEHTbI
M76 paxe B XOPOLUMX YCAOBUSAX BMAHA@ Kak
MOYTV MPAaBWAbHBINA NPSIMOYTOABHWUK AAVHOM B
OAHY YTAOBYHO MUHYTY U LLUPUHOW OKOAO ABYX.
Bonee KpynHble TEAECKONbI NOKaXyT ee HepaBs-
HOMEPHYIO APKOCTb, @ C UCMOAL30BaAHWEM Cre-
umansHoro  Olll-duastpa,  nponyckaroLero
TOAbKO CMEKTPAAbHYHO AMHUIO WMOHW3UPOBaH-
HOTO KWMCAOPOAQ, MOXHO YBMAETb ABA CAABbIX
«KPbIABILLKA», MPOCTUPAOLLIMECA OT AAMHHBIX
CTOPOH MPAMOYrOABHUKA.

N ewe oauH obbekt Meccbe, ONTH-
MaAbHble YCAOBUSI AASE HABAOAEHWIA KOTO-

MoAHbIN NepeyeHb KHUT, HaAuuue, LeHbl shop.universemagazine.com uau no teaeony (067) 215-00-22

PEKOMEHAYEMAS KHUTA

N040. Aeu A. MyTeBOAKTEAL 10 3BE3AHOMY HEOY

JT1a KHUra — NyTEeBOAMTEAD N0 YapYHLUM KpacoTaM HOUHOTO He6ocKkAOHa. ToMUMO KapT 3B€3AHOTO Heba, 0Ha COAEPXHT
cBeAeHUs 00 MHTepecHerLMX aCTPOHOMUUYECKHUX 06beKTax, PEKOMEHAALMU N0 UX HabAOAEHUAM U onucaHuA HeobXoAu-

NOBUTENBCKAS ACTPOHOMWSI

pOro HacTynawT B OKTibpe — ranaktuka
M77 B co3Be3auu Kuta (apyroe o603Ha-
yeHrne — NGC 1068), yaaneHHasa OT Hac Ha
47 MAH CBETOBbIX A€T. 3TO OAHA W3 6AW-
Xaulmnx U Haubonee SPKUX 3BE3AHBIX
CUCTEM C aKTUBHbIM AAPOM, OTHOCALLAACA K
KAnaccy cendepToBCkMX ranaktvk.® Ha
Hallem Hebe oHa BUAHA NMPUMEPHO B OAHOM
rpaayce K BOCTOKY OT 3Be3Abl O Kuta. Camas
X€ WM3BECTHasl 3Be3Aa 3TOr0 CO3BE3AUA —
AOATOMEPUOAMYECKAs nepemMeHHasa Mupa
(0 Kuta) — 0CeHbIo TEKYLLLETO rOA@ NPOXOAUT
3Moxy MMHUMyMa U BUAHA TOAbKO B AOCTa-
TOYHO MOLUHbIE€ TEAECKOMDbI.

5 BB Ne6, 2010, cTp. 5

MpekpacHoe nocobue AAA HAYMHAIOLMX CBOW NYTb B UCCAEAOBAHMSAX 3BE3AHOTO OKeaHa, CHabXeHHOe KpacouHbIMU MAAKCTPA-
LUMAMM, NPAKTUYECKUMU PEKOMEHAALUAMU, 3BE3AHBIMU KapTamMu, a Takxe, 4To 0C0HEHHO yA0OHO, ONUCAHUAMMU BCEX CO3BE3AUI
1 HebBEeCHbIX 06LEKTOB ¢ NOAPOGHEHLMMU HHCTPYKLUMAMMU: YTO MOXKHO YBUAETD HEBOOPY)KEHHBIM TAA30M, AN Y€ro NoHaA06uTCA
61HOKAD, a rAe Y)xe He 06oiTUCh 63 Teneckona.

KANEHIAPH ACTPOHOMMYECKUX COBBITHH (OKTABPH 2015 TT.)

2 12"Jlyxa (9=0,74) 3akpbiBaer Anbpebapan (o Tensua, 0,8™). 18
fsnenne BupHo Ha tore [ipumopckoro kpas
Acrepoup 38HoMusa (15 Eunomia, 7,9™) B pOTUBOCTOAHMUY, 20

B 1,206 a.e. (180 MnH kM) oT 3eMnn

3 15:00-15:15 Acrepoup Jinoxa (106 Dione, 11,5™)

19:20-19:23 Mapc (1,7™) 3aKkpsiBaer 3Be3ay y JIbea (4,6™).

fABneHue BupaHo Ha JlanbHeM BocToke

7-8" Jlyna ($=0,44) 3aKkpbiBaer 38e3ay p' Crpennua (3,9™)

ana Habnioparenen cesepa fannHero Bocroka

20:30 JIyna B ¢a3e mepBoOi YeTBEPTU

22 MaKCMMYM aKTUBHOCTU METEOPHOro MoToKa OpnoHuabt
(oxono 20 MeTeOpOB B Yac; KOOPAUHATHLI PAANAHTA:
0=6"20", 5=+15°)

23 18" Jlyxa ($=0,80) B 2° ceBepHee HenryHa (7,8™)

24 Acrepoup Amdurpura (29 Amphitrite, 8,6™)

B MPOTUBOCTOAHMUY, B 1,397 a.e. (209 MnH KM) oT 3eMnu

1" Benepa (-4,4™) B 1° 10kHee Onurepa (-1,8™)

7" BeHepa B HaubonbuIei 3amagHomn 3noxranuu (46°26')

12" Jlyna ($=0,98) B 2° 10xHee YpaHa (5,7™)

13" JlyHa B mepuree (B 358463 KM OT 1leHTpa 3eMnu)

20-21" lyna ($=0,99) 3akpsiBaer 38e3ay 1 P16 (4,8™).

fisnenue BupHo B Benapycu, crpanax Bantuu, Ha ceBepo-

3amapie eBpomeickon yactu P®, Ha ceBepe 3amagHon u

3akpsiBaer 3Be3py HIP 12740 (8,4™). 3oHa BUAMMOCTH:
Kamuarka, Caxanus, [IpuMopckuit Kpan
4  21:05 Jlyua B ¢ha3e nmocneaHen 4eTBepTu
6 21:10-21:13 Acrepoup Fomuy (5508 Gomyou, 16™)
3akpriBaet 38e3ay HIP 12773 (8,2™). 3oxa BupuMocTu:
monoca ot ceBepa Byparun uepes cesep ToMmckou o6nactu 26
B0 ceBepHo# yacTu Illepmckoro Kpas, panee po JlarBun
u cesepa JInursnt
8 20" Jlyma (©=0,15) B 1° 10)kxHee BeHepst (-4,5™)
n B 4° 1oxHee Peryna (1,3™)
22" Mepkypuit (1,1™) mpoxoAuT KoOH(Urypanuio CToAHNA
9 6"Benepa (-4,5™) B 2,5° w0Hee Peryna
15" Jlyna ($=0,10) B 4° oxHee Mapca (1,8™) HenrpansHoi Cuéupn
21" Jlyna (9=0,08) B 4° 10xuee Onurepa (-1,7™) 27 12:05 Honnonyxnue
MakcuMyM aKTMBHOCTU METEOPHOTO MOTOKA JIpakoOHUALY 29 16-18"Jlyna (¢=0:93) 3aKpLIBAET 3BE3NY Y 'I:e’"’":a (3.67)
(10-20 MeTeODOB B HaC; KOOPAMHATHI PAAMANTa: oi=17720", ana Ha6nv|ona'reneu CeBepo-BOCTOKA eBPOMENHCKON HacT P,
5=+56°) 3anan,:mu u enTpanbHon Cubupm, cesepo;sana.qa AxyTun
11 11" Tiysa (9=0,02) & 2° 1oxciee Mepkypwsa (0,3) 19-21" Jlyna ($=0,92) 3akpriBaer 3Be3py 6! Tenbua

N (3.8™). ABnenue BupHo B Ykpaure, Monnose, Benapycu,
13" Jlyna B aroree (B 406388 kM OT UeHTPa 3eMan) cTpaHax BanTuu, B eBpomeiickoii wactu P®, 3amagHoit
12 4"Vpan (5,7™) B IPOTUBOCTOAHUU

u I[enrpanbHoit Cu6éupmn, Ha ceBepe AKyTun

13 0:06 HoBonynue 19-21" Jlyna 3akpuisaer 38e3gy 02 Tenbua (3,6™)

16 3" Mepxypuu (-0,5™) B HanbonbuIen 3aNafHON 3NOHTAUNY Ana Ha6mopareneit Benapycy, crpan Bantuu, ceepa
(18°07’) eBpomeiicKoit yactu P®, 3anagHoit n Ilenrpansroit Cubupn
10-11" Jlyna ($=0,11) 3axpriBaer 38e3ay 6 Becos (4,1™) ana 22-24" lyna ($=0,91) 3akpuiBaer AnbpebapaH. IBneHune
Habnwoparenen 3abaitkanba BUAHO B YKpaune, Monpose, Benapycu, ctpanax Bantun,
14" Jlyna (®=0,12) & 2° cesepiuee CarypHa (0,6™) B eBpomencKoi yactu P®, 3amaaxon u IlenTpanbHon

17 4 Jlyna ($=0,16) B 9° ceBepHee AnTapeca Cn6upn, Ha I0:xHoM KaBkase u B Kazaxcrane

(o CkopmuoHa, 1,0™)

22" Mapc (1,7™) B 0,4° ceBepHee IOnurepa (-1,8™) Bpemsa scemuproe (UT)
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BuaumMoCTb NAAHET:
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BeHepa — yTpeHHsAs (YCAOBUSA BAAronpusATHble)
Mapc — yTpeHHAnA

Onutep — yTpeHHAA

CaTtypH — BeyepHss (YyCAOBUA HeEBAAronpusiTHbIE)

YpaH — BUAEH BCKO HOUb
HenTyH — BeuepHsa (YCAOBUSA BAAronpuUATHbIE)
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DAHTACTUKA

- 3pecb! — MaTp Manaa@XK TKHYA MyXAbIM KOPOTKMM NaAbLEM Mpsi-
MO nepea coboi.

ConpoBOXAaOLLME BCE KaK OAMH YCTaBUAMCb Ha 00blUHyt0 60-
AOTHYIO KOUKY. Yem OHa OTAMYanacb OT COTHU APYTMX HA 3TOW HW3-
MEHHOCTH, Y KOTOPOW He BbINO AaXe Ha3BaHUS, HUKTO He MOHAA. Aa
YTO TaM HU3MEHHOCTb — AaXe MAAHEeTa, Ha KOTOPOM OHW HaXOAU-
AUCb, UMEAa TOAbKO HOMEpP B [aAnaKTMUECKOM CMpaBOYHUKE, @ BCE
ee HaceneHue cervac TonTanoch 3a 06LIMPHOM CNIMHOM M3TPa.

Mo3aam Manaaxu CToAAM ABE XeHLMHbl. CAOXHO BbIAO NMpeacTa-
BUTb BOAEE HarAfAHbIN NprMep abCOAOTHOM NPOTUBOMOAOXHOCTU.
CnpaBa — BblcOKasi, KOPOTKO CTpUXEeHas BAOHAMHKA, C BHELLHOCTbIO
doToMoaenmr. AuLo ee HbINO CTPOTO, a B3rAAA XOAOAEH. 10 NAaHLLETY
B HAMAEYHOM CYMKE HECAOXHO BbIAO Y3HATb AMUHOTO CEKPETaps M3-
Tpa. CAeBa nepeMrHanach C HOMM Ha HOry MUHUWaTIOpHas BproHeTKa
C ONyLLEHHbIMW NAEYaMM, FPYCTHBIMU FAa3aMu U CAEAAMU YBSALLEN
KpacoTbl. HUKTO He BEPUA, UTO Y CTOAb BHYLUMTEABHOIO YEAOBEKA,
Kak M3Tp [anaaxu, MOXeT ObITb Takaa HeB3payuHas XeHa.

3a ABYMSA AaMaMu CAEAOBAAW CTAPOXMABI 3TOF0 MMUpPa: yNpaBAs-
oM ApHoAbA BacuabeBumY, ero noMoLLHKUK Mabsi PadymoB v aABoe
pabouunx, KOTopble, BNPOYEM, B AOKYMEHTAX 3HAUUAUCH KaK «CreLu-
aAUCTbl». ApHOAbA BacuAbEBMY XMA MO NPUHUMNY «Bbl MEHS HE TPO-
ramte, u A Bac He byay», Bce cBOM 06A3aHHOCTM CBaAMB Ha Mabto.
A «cneumanucTbl» NPOCTO BCe Bpemsi 6e3AeAbHUYaNM, 3acTaBUTb UX
pabotatb 6bIAO MPaKTUYECKU HEBO3MOXHO. BOT M ceropHs oHu OT-
NpaBWAUCb CO BCEMU BOBCE HE AASl TOTO, UTOBbI MOMOYb U YTO-HU-
6yab caenatb. MpUUMH 6bINO ABE — XKEHLLMHBI.

Bnpouem, Mabs PasymoB A0 MOCAEAHETO BpemeHW Obin AOBOAEH
XU3HbO. OH Nonaa Ha NAaHeTy A0BPOBOALLIEM, 0BYCTPaKBaA CBOE XK-
AWiLLIE NO COBCTBEHHOMY BKYCY, paboTan B CBOE YAOBOALCTBUE W MOAY-
MbIBaA HaA Pa3BUTHEM TYPUCTUUECKUX MaPLLPYTOB AN O3HAKOMAEHUS
C NepBoOLITHOW M BMOAHE APYXEAOOHOM NPUPOAOK NAaHeThI. Ho TyT,
Kak rpoM cpean AcHoro Heba, 06bABUACA MITP TaaaXK Co CBOUMM
CBA3SIMU, MAAEHBKMMMU 3AbIMU TAA3KaMK, CEKPETapLLEN U XEHON.

- 3pecb! — elle pa3 ckasan MITP U TPOMKO XAOMHYA B AQAOLLN.

- Ho nouemy 3aecb? — BO3MyTUACA UAbSA, TaK U HE AOXAABLLUCH
peaKkLMKU OTPELLEHHO YAbIGaBLLIErocs ynpaBAAOLLErO.

- MaTp Ayullie 3HaeT NoYemMy, — OTYEKaHWAA cekpeTaplua, — 60-
TaHWKa — €ro KOHek.

lanpaaxu NOAHSA PyKy, U CeKpeTaplua CMOAKAA.

- Bot!l — TKHYA OH cHOBa B Kouky. — 310 Praxula. OHa BcTpeua-
€TCA BO BCEX 3aCEAEHHbIX MUPax, 1 ee U3yyato yxe HECKOAbKO AET.
YAMBUTEABHOE pacTeHME.

Bce cHOBa cTaAn BCcMaTpuBaTbCsi B KOUKY. [locpeamn Hee poc ma-
AEHbKUM, MUAAMMETPOB MATb B AMAMETPE, HEB3PAUHbIN LIBETOUEK.

- ECcTb runotesa, uto 310 pacteHre NPOU3O0LLAO... — MPOAOAKAA MITP.

9020. 3Hau Berep. MapcuaHuH

lae 6patb epy? Boay? Bo3ayx?
Kak He coiTh c yma 0T 0AMHOYECTBa?

38 BceneHHas), NPOCTPaHCTEO, Bpems]

Po6KH30HY 6bINO AeTYe... Y Hero XoTa Obl 6bIA [ATHULA.

Bnagumup JlykaHOBCKuiA

- A3, Aa. Bbl yxe roBopvan, — nepebun Mabs, otuero y cekpetap-
LUK 6POBK NOMOA3AU BBEPX, @ BTOPAS XEHLLUMHA MPYCTHO B3AOXHYAA.
— Ho Kak 3aecb nocTaBuTh Aarepb? KoMMyHUKaLWiA HeT, oT 6a3bl Aa-
AEKO, A M NOCaAOYHAasA MAOLLAAKA TaM, a AOCTaBASITb CIOAA CTPOM-
mMartepuanbl Mbl He cMoxeM. Mocmotpute Ha Aec. CKBO3b HEro He
NpobUTLCS — TaM He MPOXOAMA HU OAWMH TPAHCMOPT.

- Al TpuaLaTb AET BO3rAaBAsiA MexnaaHeTHyto ToproByto Accoum-
aumio, — BbICOKOMEPHO 3asiBUA M3ITP alpaxu, — yX ¢ AOCTaBKOM
Kak-HWByAb pa3bepeMcsi. X0oTs, Kak 3T0 HU CTPaHHO, B TBOUX CAOBaX
€CTb pa3yMHoOe 3epHO.

M3Tp yCTaBUACS B TOPU3OHT M MoYecan BpuTbIi 3aTbIAOK.

- 3anucbiBal, — NpuMKa3an OH cekpeTaplue. — BoH Tam, Ha rpa-
HUWLe Aeca, FAE CUPEHEBOE AEPEBO C KAaKMMU-TO NAOAaMU, ByaeT no-
capouvHas naowapka. Moka orpaHUYMMCA cpepHumMu cypaamu. Ot
Hee MOMAET Aopora, no Hel Byaem AOCTaBAATb matepuan, 6oAoTo
Tam ocylwmMM. Aa 1 BOKPYT TOXe — Mano AU Kakasi TaM 3apasa obuta-
eT. B 10/ cTopoHe ByAyT XUAbIE MOMELLEHUS, FOCTEBOM AOM U KAYD. A
3AeCb BO3BEAEM UCCAEAOBATEABCKUIA LEHTP. Ad, TYT CAUMLLKOM MHO-
ro NPUPOAbI, HyXHO ByaeT Bce 310 ybpaTh, caeAaTb YAOOHbIE MOAXO-
Abl. TOAbKO CMOTpUTE MHe, He TporaTb Praxulal

CekpeTapb CO CTPOrMM BbIpaXeHWeM AMLa ObICTPO KOHCMEKTU-
poBana 3a M3TPOM, a XeHa TUXO yAblbanacb U YKAOHAAACH OT ero
yKasyrouwiero nepcra. outn Bce BpemMsi MoAUYaBLLUMIA ApHOAbA Ba-
CUABEBMY Ceryac TOXe PeLUUA OCTaBUTb CBOE MHeHWe npu cebe,
M TOAbKO 3aBOPOXEHHO HabAOAAA 3@ MPOLECCOM CTPATErMUECcKoro
NAaHUpPOBaHUA. Aaxe «CrneuuaAucTbl» 0TOPBAAUCH OT CO3epLaHus
AAM W, PACKpbIB PTbl, IASAEAN Ha BHYLLUMTEAbHYO GUIYpY M3aTpa.

- Kxe-kxe... NpocTuTe, MaTp, — BEXAMBO BMellanca Mabs Pasy-
MOB, — MECTHasi GAOpa UMEET CBOMCTBO OYEHb BbLICTPO 3aMOAHATH
Bce CBOHOAHOE MPOCTPAHCTBO.

- Aa? Toraa 3abop no Bcemy nepuMeTpy, 6ETOHHbIN, ABa MeTpa
BbICOTOM.

- B AeTHME mecALbl pa3pacTaeTcsi o4eHb ByiHO, — CHOBaA MOAAA
ronoc Mabs.

- XM... AapHO, Torpa Tpu MeTpa.

* % *

YeTbipe mecsua cnycts ApHoAbA BacuabeBuy ¢ Miabel nporyaun-
BaAMCb BAOAb KPOMKM Aeca. \eBas pyKka ynpaBASIOLLErO CKOAb3UAG
Mo LLepoxoBaTon 6ETOHHON MOBEPXHOCTU.

- Henaoxas BbllAa CTeHa, — Cka3aA OH CBOEMY MOMOLLHUKY.

- Ara. Aymato, Mbl HAAEXHO MX TaM 3akpblAK. KcTatu, Tenepb y
Hac ecTb nNepBasi PyKOTBOPHasi AOCTONPUMEYaTeAbHOCTb. HyxHO 6y-
AET HaA CTEHOM COOPYAUTb CMOTPOBYHO MAOLLAAKY Y BKAKOUMTb €€ Mo-
celleHne B TYPUCTUUYECKUIA MapLLPYT.

ApHonbpy BacuabeBuuy Upe3BbluaiHO MOHPABUAAGCH 3Ta UAES.

fl oueHb rOpAUACA TEM, YTO NONAA B KOMaHAY AAS MOAeTa Ha Mapc - KTo 6bl 0TKa3aAcs NPoryAaTbea no uyxow naaxvete! Ho... meHs
3abbinv. bpocuan, paHeHOro U pacTepsHHOTO, U KOpabab yaeTeA. B Ayuwiem cayyae i cMory NpoTAHYTL B cnacaTeAbHOM MOAYAE
400 cyTokK. Y10 Xe AenaTb - pa3bickaTb B 6€36peXHbIX KpacHbIX NeCKkax NoBPEXAEHHYH0 bypei aHTEHHY, NONbITaTbCA NOYUHUTL €€,
yT06bI CBA3aThCA € 6230BbIM KOPAbAEM U HANOMHUTbL 0 CBOEM CYLLECTBOBAHUU? UAM AOXMAATLCA NPUOLITUA CAEAYHOLLEH 3KCne-
AWLIMK, KOTOPAs NPUAETUT TOAbKO Yepe3 YETbIPE TOAA?
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