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U3 peBATU «Knaccuyeckux» nnaHet ConHeyHo cuctemsl,
M3BECTHbIX HA MOMEHT Hayana KOCMUYECKOW 3pbl,

BOCEMb 6blIM UCCIeA0BaHbl ABTOMATUYECKMMU annapaTramm

c 61M3KOro paccTosaHus ele B npowsiom Beke. W BOT, HaKoHel,
CBOEro «BU3UTEpa» AOXAANACh NOCNEAHAA U3 HUX — NPABAA,
€ 2006 r. oHa nepecTana CYMTaTbCA NNAHETOM...
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NMPERANOXXEHUE MECALIA

Teneckon Bresser Arcturus 60/700 AZ1

20% LB

CKUAKK*
DR
B
\ Gon
| Sk
0 kon
% La -4,11-.;.1 -Fl""_.
TEXHMLIECKM&PAKIEPMCTMKM

OnTuyeckas cucrema: Ped:pam?ip
Jinametp o06bekTuBa, MM: 60
®MokycHoe pacctosaHue, mm: 700
MakcumanbHoe nonesHoe yBeauyeHue:
120 kpar

KOMMNJIEKTALIUA

Tpy6a: anlommHueBas

TpeHora: cTanbHas ¢ NpesMeTHbIM CTOIUKOM
ANIA aKceccyapos

Okynapbl: 4 MM, 12 MM, 20 MM
Bugounckartenb: onTMYECKUM 5x24 MM
[luaroHanbHaa npusma
06o0paumBarowan nuH3a: 1,5x
MporpammHoe o6ecneyeHue

Komnac

Kaprta 3Be3gHoro He6a

¥ecTkuit Keitc Ans xpaHeHus

M TPaHCNOPTUPOBKHU

HEMELIKOE KAYECTBO
KoHcynbTauum n 3akas no tesn.:
(044)295-00-22, (067)215-00-22
www.shop.universemagazine.com
Kues, yn. Huxknuit Ban, 3-7

*YCNOBUA aKLUN AeHCTBUTENbHBI HA TePPUTOPUMN YKPanHBI

MNop3opHas Tpy6a Bresser

Spektar 9-27x50 45°

Bec, kr: 0,70

Cepusi: Bresser Spektar

Twvn: Porro

AvameTp, mm: 50

MuHUMaAbLHOe yBeAnyeHue: 9
MakcumansHoe yseAnyeHue: 27
OnNTUHeCcKuin y3eA: NoA yronom 45°
YBeAnyeHvie: nepemMeHHoe
(MOKYCUPOBKa:KOALLIOMHaOKYASIPe
3awwmTa: 6pbIsro3aluviLieHHasn
OcobeHHOCTL:KpenAeHNeHaWwTaTue

AON. KOMNAGKTALMS: MSITKasICyMKa BuHoknb Bresser Condor 10x25 Roof

Bec, kr: 0,34

Cepusi: Bresser Condor

Twn KOHCTpYKuMn: Roof
MakcrmansHoe yseAnyeHue: 10
AviameTp, mm: 25

33WnTa: r@30HaNOAHEHHbIe,
BOAOHEMNPOHVLAeMble
OcobeHHoCTb: Npu3mbl BAK4,
KOpPEeKUwst AVONTPUIA,
BbIABVDKHbIE HAMa3HNKN
YeBeAnyeHve: pukcupoBaHHoe

BuHoknb Bresser

7-35x50 Zoom

Bec, kr: 0,96

Cepusi: Bresser Spezial Zoomar
Twuin KoHcTpyKunn: Porro
MwuH1MansHOe yBeAnyeHue: 7
MakcrmansHoe yseAnyeHne: 35
AviameTp, mm: SO

3alu1Ta: BOAOHENPOHML3EMbIe
OcobeHHocTbrpYBMEIBAIKA KperneHve
Ha WTaTVB, KOPpPEeKLs AVONTPUA
YBeAnyeHve: nepeMeHHoe

MoHokynsap Bresser Zoomar 8-25x25
Zoom

Bec, kr: 0,12

Cepusi: Bresser Spezial Zoomar
Tuin KoHcTpYKunn: Roof
MwuHMmansHoe yBeAnyeHve: 8
MakcrmansHoe yBeAnyeHue: 25
AvameTp, mm: 25

3almnTa: BOAOHeNpoHUaemMble
Oco6eHHOCTb: MOHOKYASIP,
KOppeKuusi AMONTpui
Yeenn4eHve: nepemeHHoe
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BCENEHHAA,

nNpocTpaHCTBO, BpeMA —
MeXAYHapOAHbIA HayUuHO-
NONyASIPHBIN XXypHaA Mo acTPOHOMUU
M KOCMOHABTUKE, pacCUUTaHHbIN Ha
MaccoBOro uMTaTens

WU3paetca npu nopaepkke HaupoHanbHOM
akapeMuu Hayk YkpauHbl, focyaapcTBEHHOro
KOCMMYECKOr0 areHTCTBa YKpauHbl,
TocyaapcTBEHHOrO aCTPOHOMUUECKOTO
nHctuTyTa UM. MN.K.LLitepH6epra MockoBckoro
rocyAapCTBEHHOr0 YHUBEPCUTETa,
MexayHapoaHoro EBpasuiickoro
aCTPOHOMUYECKOro 06LecTBa, YKpauHCKOM
aCTPOHOMMUUECKON accoLaLmm,
NHdopMaLIMOHHO-aHAAUTUYECKOTO LieHTpa
«Cnevc-UHPopmM», ASPOKOCMUUECKOTO
obLecTBa YkpauHbl

VLA ob6Hapy>XUA HepHyIo Ablpy
B COCeAHel ranaKkTuke

PyKoBoAWTEAL NPOEKTA,

TAGBHbIW PEAAKTOP:

lopanexko C.I1., K.T.H.

PyKoBoAWTEAL NPOEKTA,

KOMMEpYECKHii AUPEKTOp:

lopanexko A.C.

Bbinyckatowuuii pepaktop:

MatbKo B.A.

Pepaktopbl:

Kosanbuyk LY.,

OctaneHko A.l0. (Mockea)
PepaKunoHHbI# CoBET:

AHApOHOB U. \. — pekaH dakynbTeta
OpeccKkoro HaloHanbHOro Mop-
CKOrO yHVBEpCUTETa, AOKTOP ¢.-M.
Hayk, npodeccop, BuLie-Npe3ngeHT
YKpauHcKoii accoymaumm nobutenei
acTpoHOMUMN

BasunoBa U.b. — yueHblii cekpeTapb

ions 2015

CoBeTa Mo KOCMUYECKUM UCCTIef0-
BaHMAM

HAH YkpauHbl, BuLe-npesnaeHt
YKpanHCKo acTpOHOMUYECKON
accoumaumy, KaHAMAAT §.-M. HayK
MutpaxoB H.A. — Mpe3ngeHT nHdop-
MaLMOHHO-aHANNTUYECKOTO LieHTPa
Cneic-ViHdopm, AnpeKTop NHPopma-
LIMOHHOTO KoMuTeTa A3poKocMumye-
CKoro obujecTBa YKpauHbl, K.T.H.
Oneiinnk U.U. — reHepan-nonKoBHUK,
[IOKTOP TEXHWNYECKUX HAYK, 3aCy>KeH-
HbIV AeATeNb HayKu 1 TexHUKn PO
Pa6oB M.U. — cTaplumii HayuHbI
coTpyaHWK Ofecckoi obcepBaTopumn
PajAMoacTpOHOMUYECKOTO UHCTUTYTa
HAH YkpavHbl, KaHanaat ¢.-M. Hayk,
conpepceaatens MexayHapoaHoro
acTpPOHOMMYecKoro obulecTsa
Yepenayk A.M. — gupekTop locy-

Moanucatbecs HaA KypHaAN MOXHO B 1060OM MOYTOBOM OTAEJIEHUM
YKpaunHbl u Poccun (nognucHbie MHAEKCHI YKa3aHbl HUXKe).

[lapCTBEHHOTO aCTPOHOMNYECKOTO
nHcTUTyTa UMm. LLITepH6epra (TAULL),
akapemuk PAH

Yypromos K.U. — uneH-KoppecnoHAeHT
HAH YkpauHbi, OKTOP ¢.-M. HayK,
npodeccop KneBckoro HaLMoHasnb-
Horo YHusepcuteTa um. T. LLleBueHko
Au3aiiH, KOMNbHOTepHas BepcTKa:
lanywka CeetnaHa

0TA€A NpoAaXx:

Llapyk Anea, Yypa Masen

Ten.: (067) 370-60-39,

(067) 215-00-22

Appec pepaKLuu:

02097, Knes,

yn. Munocnasckas, 31-b, K. 53
Ten./dpakc: (044) 295-00-22

e-mail:

uverce@gmail.com
info@universemagazine.com
Www.universemagazine.com

Ten.: (499) 707-13-10,

(495) 544-71-57,

(800) 555-40-99 3BOHKY C TEPPUTO-
pun Poccum 6ecnnatHble
PacnpocTtpaHsaerca no YkpanHe

1 B cTpaHax CHI!

B posHuLe LeHa cBoboaHas
MoanucHble MHAEKCHI

YkpaunHa: 91147

Poccua:

12908 - B KaTanore «[pecca Poccumn»
24524 - B KaTanore «oyta Poccumn»
12908 - B KaTanore «Ypan-lfpecc»
Yupeautenb u u3patenb

Un «Tpetbs nAaHeTa»

© BCEJIEHHAS, npocTpaHCTBO, Bpema —

N°7 wionb 2015

3aperncTpupoBaHo [ocyAapCTBEHHBIM
KOMUTETOM TeNeBUaeHMA

1 paavioBeLaHna YKpanHbl.

Csupetenbcteo KB 7947

071 06.10.2003 r.

Tupasx 8000 5K3.

OTBETCTBEHHOCTb 3a I0CTOBEPHOCTb HaKTOB
B ﬂyaﬂI/IKySMbIX MaTtepuanax HecyT aBTopbl
craten

OTBETCTBEHHOCTb 3a AOCTOBEPHOCTb MHHOP-
MaLum B peKname HecyT

peknamoaarenv

Mep WM NHOE 1Cno!

MaTepuranos AONYyCKaeTca TONbKO

C NMUCbMEHHOTO cornacua pefakunn.

TPV UATUPOBAHMN CCbIKa Ha XKypHan
obAzaTeNibHa.

Dopmat — 60x90/8
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Neomn Kcaucbomanum, T G ey _ | A _ 8
JOKTOP DU3.-MaT. HayK, 3aC/YEHHbIi AeATeNb HaYKH Poccuucuou dJenepauuu E
VIHch'yT KOCMHYECKHUX uccnenosauuu PAH MockBa ;

IWTOH
naneune LANCTBO
 TeMHoro Gora

B Hayke cyulecTeByeT MHOXXECTBO MHTepeCHeﬁmmx npoG/\em HO /\lOAeVl
A3AEKUX OT Hee, No4emMy-TO B3BOAHOBaAAA Kak pa3 HaviMeHee 3Ha4vMas:
«Mo4yemy MNAyTOH BAPY NepecTan bbiTb nAa1-|eTom7»
AA$ noAaBAsIOLLEro 60/\bUJV|HCTBa aCTPOHOMOB TaKoW npoGAeMbl

~. MPOCTO He CYLeCTBYEeT: AAS HUX 3TO 0bbI4HbLIN 06beKkT NCCAEAOBaHUIA, ;
AaneKoe HebecHoe TeAo, U3yyeHVe KOTOPOro NOMOXKET HaM AyuLUe , -
NOHSITb CTOPUIO Halwen COAHEYHOW CUCTEMBI.

Jleonup BacunbeBuy
Kcandpomanutn

CosemcKuil u poccuiicKuil y4eHblil, cneyuanucm no uc-
cnedoganuio nnaHem ConHewHOU cucmembl, nonynapu-
3amop HayKu; doKkmop ¢u3uxKo-mamemamu4ecKux HayK,
npogeccop, 3acnyxeHHwill deamensv Hayku Poccuiickoil
dedepayuu, unen Hayunozo cosema PAH no acmpobuo-
nozuu, uneH komuccuu PAH no Kxocmu1eckoii monoHumu-
Ke, 2/1a8Hblll HAY4YHBIL compyOHUK nabopamopuu ghomo-
Mempuu u HK-paduomempuu Omdena puzuku nnarem u
Manvix men ConHeuroll cucmemvl HHemumyma Kocmuye-
cKkux uccnedosanuii PAH. Aemop 6onee 300 Hay4uHbIX Ny-
6nuxayuil, 8 mom Hucne Yembipex KHU2 U Yemsipex cma-
mell 8 )xypHane «BceneHHas, npocmpaxHcmso, Bpema.
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CONHEYHAS CUCTEMA

AYTOH — KapAMKOBasi MAaHeTa, OTHO-

cAwasnca Kk noscy Kovinepa, Kotopbii

; " COCTOUT M3 AEASIHbIX TEA Pa3MepOM

XAPAKTEPUCTUKM NNYTOHA ' ' AO 3 ThIC. KM, ABMXYLLMXCS 3a opbuToi Hen-
Bonbiuas nonyock 0pGuTe! : TyHa.® Ao 2006 r. 3T0T 06bEKT cunTtanca 9-i

cpenHee paccroaHue ot ConHua) - 39,4 a.e. . .
((:“';ep"qegmﬁ nepuoa oﬁpameﬂ)m naaHeToir CoaHeuHol cuctembl. B 2006 .

(«roa») - 247,7 net Ha XXVI TenepanbHoit Accambree Mexay-
ERRoRIBCHHIGuERHC N ERenH Wl 0T IOk : HaPOAHOTO ACTPOHOMMUeCKoro Cotosa 6bIn0
Cnpepuyeckuii ieprog BpaweHns 6

Casde s e ChTMR) 03D CT0K BbIPABOTAHO OMPEAEAEHWE MOHATUA «IAG-
HaknoHeHue op6uTLI K NIOCKOCTH ; HeTa», COrAacHO KOTopomy [AyToH ObIA ne-

SKAUNTUKRM — 17,14° - PEBEAEH B HOBYIO KATEropuio KapAMKOBbIX
IKCLeHTpUCHTET OpbUTLI — 0,249 KPYMHEULWIUUCNYTHUK

CpepHas op6UTanbHaA CKOPOCTb — 4,67 KM/c . XAPOH: " MAGHET 1 OTHECEH K MaAbIM TeAaM C NPUCBO-
HaknoH 3KBaTopa K NA0CKOCTH 0p6uTHI - eHnem emy Homepa 134340.2

Papuyc — 604 km ]

'I(.IBPa"lEH"e °6pa["°e) & flTIQE:’O Macca - 1,52x10% kr
aKNOH NONAPHOI OCH — Panavcontirl & . _
Macca-1,31x10% kr = 0,0021 Mo fikyc op: OTKprTVIe

Kpyrosas) — 19 670 k
CpeaHas nnoTHocTb — 1750 Kkr/m? . ﬁ;x;: O:)6VITI:I "

el ST NS B o e I i K 3KAMNTUKe - 64° OTKpbITHe MAyTOHa  COCTOSAOCH
Y Gperus Geotnnare nameuun Haknotenme opGuter  ° B1930r., koraa Knaiia Tom6o (Clyde

Ha noBepxHocTu — 0,58 m/c? K TOCKOCTIE
BusyanbHas 3Be3fHas BenuuuHa (2012 r.) - 14" op6uTHI MayToHa - 57,5° Tombaugh), MOAOAOM COTPYAHWMK obcep-

Aaenetue y nosepxtoctu - 0,3-0,4 Ma ) Mepuoa (op6uTanbHbIi Batopun Noyaana (Paarctadd, ApusoHa,

Temneparypa noBepxHoctu — 33-55 K ) -
L : ¥ cyTouHEIi) — 6,39 AHei CLLUA), npu cpaBHEHUM BOALLIOMO YUCAA

COCTaBaTMOCd)epbl:METaH,aSOT,MOHOKCMAyrﬂepOAa (o6pau4erme oﬁpaTHoe
[HeoH, apron — cneppi] ! doTtorpadnUecknx NAaCTMHOK C MOMOLLbIO

CUHXPOHHOE)
Bu3yanbHas 3Be3gHan ' GAMHK-KOMMNapatopa O06HapyXMA KpaiHe
BenuuuHa (2012r.) - 17 cAabblil — OKOAO 15-1 BU3yaAbHOMN 3BE3AHOW
3 B BeANuMHbBI — OBBLEKT, MEAAEHHO NepemMeLLa-
o G"l'.l‘“ : fOLLMIACA N0 CO3Be3AMI0 BAM3HeloB. doTo-
- CbeMKOM BbIA OXBaueH CeKTop HebBOCBOAQ,

koTopbit B 1909 r. yka3anu Mepcuanb No-
YaAA U Yuabam TNukkepunr (Percival Lowell,
William Pickering) kak BO3MOXHOe MeCTo-
HaxoxaeHue «[aaHeTbl X», BbI3bIBalOLLEN,
KaK MpeAnoAaranoCb, He3HauuMTEAbHOE OT-
KAOHEHWE BMAMMBIX MOAOXEHWUN YpaHa
n HentyHa oT pacuetHbix. Ho MAyToH 6bIA
HalAeH He COBCEM TaM, A€ OXMAAAOChH.
Bonee TOro, NO3xe BbIACHUAOCH, UTO Ha Ca-
MOM AEAE ero Macca CAMLLKOM MaAa, ytobbl
06bsACHUTL HabAtOAGEMbIE OTKAOHEHWS ero
rpaBuTaLMOHHbIM BO3aencTBMEM. CeroaHs
04YEBUAHO, UTO eCAU 6bl TOMBO HE MocUMUTaA
CBOI 3aAayy BbIMOAHEHHOM, @ MPOAOAXMA
MOUCKW, Er0 OXMAAAU Obl OTKPbITUS LEAO-
ro psipa HebecHbIX TeA, MOAOBHbLIX MAYTOHY
W PACMNOAOXEHHbIX Ha CPaBHUMOM TeAuO-
LEHTPUYECKOM PACCTOAHUN.

Yxe B 1930-31 rr. 6bIAv NPEANPUHS-
Tbl MOMbITKK OLEHWUTb Maccy HOBOrO 06bek-
Ta COAHEYHOWN CUCTEMbI, ONUPAsiCb Ha €ro
6Aeck U opbuTanbHble NapamMeTpbl. Bnaotb
A0 1978T. 9TM OUEHKM, NepBOHaYaAbHO
paBHble Macce 3eMAK, NOABEPTaAUCh PEBU-
31K, U HEU3MEHHO B CTOPOHY YMEHbLUEHUA.
o coBpeMeHHbIM AaHHBIM, Macca MAyToHa
coctaBaseT 0,0021 3emHon (1,3x10%2 kr),
NPUYEM peLLaoLLytO POAb B ee onpeaene-
HWK CbIrpano OTKPbITUE NEPBOrO NAYTOHUAH-
CKOroO CMyTHWKA, NOAYYMBLUETO MMS XapOH.
Ero pasamepbl cpaBHWMbI € [TAYTOHOM, @ Bbl-
coTa ero KpyroBoi opbutbl B 20 pa3 MeHb-
e CcpepHero pacctofHua OoT 3eMAu A0

1 BMB Ned, 2003, ctp. 23; Ne9, 2013, c1p. 24
2 BMB N9, 20086, ctp. 20
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CONHEYHAS CUCTEMA

AyHbl, NO3TOMY NPaBOMEPHO CUMTaTh 3Ty CU-
CTEMY ABOMHOM KapAMKOBOM NAGHETON — Mo-
Ka eAMHCTBEHHOW B cBoeM poae. AYTOH u
XapoH NocTosiHHO obpalLlleHbl APYT K Apyry
OAHOW U1 TOW Xe CTOPOHOM.3

HeoaHOKPaTHO  BbIABWUIaAMCb  PasAmy-
Hble AOFaAKM O MPOMUCXOXAEHUM [IAyTOHa.
B 1936 . noaBuaacb runotesa o0 TOM, YTO
OH Mor 6biTb OAHUM U3 CryTHUKOB Henty-
Ha, HO B pe3yAbTaTe COAMXKEHUSI C HEM3BECT-
HOWM NAQHETOM OKa3ancA BblOPOLLEHHBIM
U3 €ro CUCTEMbI, @ APYroi HenTyHUaHCKUI
CNYTHUK — TPUTOH — NOA AEMCTBUEM FPaBU-
TaUMOHHbIX BO3MYLLUEHWM MepeLllen Ha He-
06bIUHYt0 0pbuUTy ¢ 06paTHLIM BpPaLLEHWUEM.
OaHako Bonee TOUHble pacuyeTbl Nokasaw,
yto opbuThl HentyHa 1 MAyTOHa HUKOrA@ He
nepecekanucb. B 1984 r. 66IA0 NPOBEAEHO
MOAEAMPOBAHWE TUMOTETUUECKOTO CLEHa-
pYs COBMECTHOTO MPOUCXOXAEHUS TpuToHa
n MayToHa, AOKa3aBlUee, YTo 3TU Tena Bce
e 06pa3oBaAmCh HE3aBUCHMMO.

KapnukoBas nnaHeTa
B lNosace Konnepa

M3-3a 6OABLLOTO 3KCLEHTPHUCHUTETA CBOEN
op6uTbl MayToH ¢ 1979 1. no 1999 . HaxoANA-
csi k ConHuy 6anxe, uem HentyH. C MomeHTa
oTKpbIT1s B 1930 I. OH BCE BpeMs ABUXKETCA
CEBEPHEE IKAUMTUKK, U B HACTosILLLEE BPEMS
€ro BbICOTa HaA HeWi COCTaBASIET OKOAO OAHOW
aCTPOHOMMYECKOM EANHULIbI.

Baeck lMayToHa M3MeHSAeTcs ¢ NePUOAOM
6,387 cyToK (6 cyToK 9 yacoB 17 MWHYT). 310
MeproA ero 0CEBOro BpaLLEHUS. ITO Xe 3Ha-
YeHUe UMEeIOT ABa APYrMX MEPUOA], CBA3aH-
HbIx C [lAyToHOM. Yxe B 1978 . nosBUAUCH
MOAO3PEHUS, UTO UyTb BbITAHYTass Gopma U30-
6paxeHus aToro obbekTa Ha HEKOTOPbIX $O-
TOCHMMKaX MOXET 03HauyaTb HaAMuWE Y Hero
cnyTHWKa. COrnacHO MOCAEAHWM  AQHHbIM,
M3-32 MaAOro pacctosiHust Mexay [MAyToHOM
1 XapoHOM Y HUX MOXET BbiTb 0bLLas oUYeHb
paspexeHHasi atmocoepa.* Mepuop 6,387
CYTOK IBASIETCSl TAKXKE NEPUOAOM WX B3AUMHO-
ro obpalleHust BOKPyr o6LIero LeHTpa mMacc.
3Haa 3TOT nepuoA W paauyc opbwuTsl, yaa-
AOCb BbIYMCAWUTE CyMMapHYHO Maccy CUCTEMbI
«MayToH-XapoH» (1,47x10%2 kr = 0,0025 Me).
OTHoweHne ux macc — 1:7 — BbllLE, YEM
y AOOO  ApYro  napbl  «CMyTHUK-NAQHETa»
B ConHeuHoW cucteme.

MAockocTb  B3auMHOro  obpalleHus
KOMMOHEHTOB CMUCTEMbl TakK HaKAOHEHa
K MAOCKOCTW, B KOTOPOM OHM obpaluatoT-

3 Ceituac U3BECTHO yxe 4 HeBOAbLUMX CMyTHUKA,
obpaLlatoLLMXCs BOKPYT LIEHTpa Macc cuctemsbl «MAyTOH-
XapoH» — [Mapa, Hukra, Kepbep n Ctukc. Bce oHn

6bIAV OTKPbITbI HA CHUMKaX KOCMUYECKOro TenecKona
Hubble — BINB Ne11, 2005, ctp. 26; Ne7, 2011, cTp. 16;
Ne7, 2012, ctp. 23

4 BMB Ne6, 2014, cTp. 24

6 BceneHHas), NpOCTPaHCTBO, Bpems!

" Sempa  Bekepa

® &
Mepe  Meptyprii

A CpaBHuTenbHble pasmepsl nnaHet ConHeuHow cuctemsl, MnyToHa, XapoHa u JlyHbl.

cs BoKkpyr CoaHua, uto B 1985 1. HauyaAuCb
MX CUCTEMATUUECKUE 3aTMEHUA APYr ApY-
rom, AAMBLUMECH MO HECKOAbKY YacoB. Moa-
Hble 3aTMeHus npopoAxaAucb ¢ 1988 no
1991 r. 310 NO3BOAMAO HE TOABKO YTOY-
HUTb pa3mepbl [lAyToHa M XapoHa, HO
Aaxe UccAep0oBaTb pacrnpepereHne yyacT-
KOB C pa3AMuHbIM anbbepo (oTpaxkatollen
CMocoHHOCTbIO) MO WX NMOBEPXHOCTU. Che-
AYHOLUMIA NOAOBHBIM NEepUoA 3aTMEHWI no-
BTOPUTCA TOABKO YEPE3 COTHIO AET.
MapeHve obluero bGaecka cUCTEMbI MpPU
NPOXOXAEHMN XapoHa 4epe3 TeHb [MAyToHa
coCTaBAsINO 4%, a KOrA@ OH cam oTbpacbiBan
TeHb Ha MAYTOH — LieAbIx 8%, 13 uero BbiA cae-
A@H BbIBOA, YTO NAYTOHMAHCKas NOBEPXHOCTb
Ha 30% fApye NoBEPXHOCTM XapoHa. lo3xe

3TW A@HHbIE YAAAOCb MOATBEPAUTb C MOMO-
Wwpto opbutanbHoro teaeckona Hubble. 3tor
MHCTPYMEHT TaKkXe CAEAaA MepBble CHUMKHM
KapAMKOBOW NMAAHETbI, MO3BOAMBLLME Pa3rAs-
AETb AETaAU ee AWCKa.

lMnoTeTMyecknin  HabAOAATEAb, Haxo-
Aswminca Ha  [AyToHe, HEBOOPYXEHHbIM
rAa3oM yBUAMT COAHLE Kak OCAENUTEABHO
APKYIO TOUKY (AUCK CBETMAA C TAKOTO paccTo-
AHUA HepasAMuMM). HO 3Ta Touka AOBOAb-
HO HEenAOXO OCBeLlaeT MEeCTHOCTb: eCAU Ha
opbute 3emMAM OCBELLEHHOCTb MAOLLAAKH,
OPVEHTUPOBAHHON NEPMNEHAMUKYAIPHO K COA-
HEYHbIM Ay4yaM, COCTaBAAET OKOANO 127 Ku-
AOAKOKC, TO Ha opbute MAayToHa — 82 AOKC,
YTO MPUMEPHO SKBUBAANEHTHO €CTECTBEHHOM
AHEBHOW OCBELLEHHOCTU B TAYOMHE XMAOTO

www.universemagazine.com
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CpaBHeHVe pa3MepoB ra3oBbix 06onoyvek MnyToHa 1 3emnu
! YcnoBHasa BepxHAA '
rpaHuua aTMOCdJEE)\bI

7 .

A Ecnu 3emHylo atMocepy CxaTb A0 CTONGA, B KOTOPOM AaBNEHKE NO BCEil BbICOTE PABHO AaBNEHUIO Y NOBEPXHOCTH 3eMAK, TaKoil CTONG GyAeT MMETb BbICOTY
okono 10 kM. Mo cpaBHeHuIo € paauycoMm Halei nnaHeTbl (6370 KM) 3Ta BeNMYUHA HUUTOXKHO Mana. U Aaxke ecnn U3MepATb TONLMHY ra3oBoii 06010YKM

0T NOBEPXHOCTU /10 C0A, COAePXalLero HeMOHN3UPOBaHHbIE aTOMbI, Mbl OIY4UM 3Ha4YeHHUe 0K00 600 KM — MeHee OAHOM AeCATOI 3eMHOr0 paauyca.
CoBepLeHHO MHaye 06CcToAT aena B cnyyae MyToHa: BbICOTa ra3o0Boro CTo/16a «paBHOMEPHOro AaBAEHNA» TaM OKa3bIBAaeTCA PaBHOW NPpUMEPHO 40 KM, unu 3-4%
NAYTOHWAHCKOro paguyca. OfAHaKO BHeWHUe npeAenbl aTMocepbl 3TOro HebecHOro Tena onpeAenuTh elle cnoxHee. MOCKONbKY MHTEHCMBHOCTL COIHEYHOTO
M3NyyeHuA B paitoHe ero op6utbl B cpepHem B 1600 pas cnabee, yem Ha 3emne, ero MOHU3MpYioLas CNOCOGHOCTb TaKkxKe GYAET MeHbILE, a 3HAYMUT, HelTpanbHble
aToMbl B OKpecTHOCTAX M1yToHa A0NKHbBI NPUCYTCTBOBATbL HA OFPOMHbIX BbICOTaxX, NPEBbIWAIOLMX ero papuyc B 6-7 pas! Takum o6pasom, 06wuit 06bem
NNYTOHMAHCKOW aTMocepbl MOXKeT 6biTb B 300-400 pa3 6onble 06beMa KapANKOBOIA NNaHeTbl. Bce 3T 3HaUEHNA, NOKA BbIYUC/IEHHbIE TOIbKO TEOPETUYECKH,
GyAyT YTOYHEHbI MO pe3ynbTaTaM UCCEf0BaHUIA KOcMUYecKoro annapata New Horizons.

nomeweHmsa 1 B 280 pa3s Bbllle OCBELLEH-
HOCTH, CO3AaBaEMOM MOAHOM /AYHOM.

AokasaHo cywectsoBaHue Yy [layto-
Ha atMocdepbl, MPUYEM OHa HE CAMLUKOM
paspexeHHas: ee MOLLHOCTb OLEHWBaAacChb
B 7,3x10%2 MOAEKYA HAA KBAAPATHbIM CaHTH-
METPOM MOBEPXHOCTU (OKOAO TPETU COAEPXKA-
HWSI YTAEKUCAOTO ra3a B cTonbe atmocdepsl
Mapca). Ho ata oueHka OTHOCUTCS TOAbKO
K meTaHy CH,. ApyruMu BaXHbIMW COCTaB-
ASIFOLLMMU ra30BON 060AOUKHM ABASKOTCS a30T
N, 1 moHokeua yraepopa CO. Bo3MOXHO Tak-
X€ NPUCYTCTBUE aproHa v HeoHa.

M3-3a BOALLUOMO 3KCLEHTpUCHUTETA OpPOU-
Tbl MOTOK MAAAMOLLEr0 Ha NAYTOHMAHCKYLO MO-
BEPXHOCTb COAHEUYHOTO U3AYUEHUS U3MEHSIETCS
Ha +56% 3a 248 neT. 3a CYeT 31070 BO3HWKa-
10T rhobanbHble kKonebaHUs TeMneparypbl, Ko-
TOpble AONKHBI MPUBOAUTE K HAKOMAEHWIO
A30THO-METaHOBbIX KOHAEHCATOB B paroHe
MOAAIPHBIX LLIAMOK (M Ha APYTMX yyacTkax no-
BEPXHOCTH) B 3UMHUIA NEPUOA U K YBEAUUEHWIO
Macchbl atMochepbl AETOM, B NEPUOA Ucrape-
HUWSI KOHAEHCATOB.

HenTyH 1 MAYTOH ABMXYTCA B OpOUTAAbHBIX
pe3oHaHcax 1:2 u 1:3 otHocutenbHO YpaHa.
COOTBETCTBEHHO APYr C APYrOM OHU HaxoOAfT-
cA B pe3oHaHce 2:3 (MNAyToH coBepLuaeT ABa
oboporta 3a T0 BpeMs, 3a kotopoe HentyH co-
BEPLUAET TPU), UTO MOXET YKa3blBaTb Ha HEKO-
TOpble 0COBEHHOCTH MPOMCXOXAeHUs MayToHa.

ionb 2015

B HoBOM cBeTe npobaema 06pa3oBaHUA ABOW-
HOM cucteMbl  «[lAYTOH-XapoH» NpeACTana
MOCAE OTKPbITWS NMOSICA TPAHCHENTYHOBbIX 06b-
ekToB, MAK Xe Mosica Kolnepa.® O6beKTbI 3TO-
ro nosica — AN Ux 0603HaueHUs ynotpebasior
Ha3BaHWe «KOMMepouAbl» — CHOPMUPOBAAUCH

BpaAM oTf COoAHUA, 3a MpeaeramMM 30Hbl, Tae
NPOAEratoT opbuTbl BOABLLMX NAGHET. BMecTo
MAyTOHa 1 APYrUX «TPaHCHEMTYHOB» 3AECH MOT-
Aa 6bl BO3HWKHYTb €LLe 0AHa NAAHEeTa, HO 13-3a
B3aUMHOW YAAAEHHOCTW U KpaiHe MEANEHHOTO
ABWXEHWS TEA, COCTaBASIIOLLIMX [Nosic Kovnepa,
3TOr0 HE NPOM30LAO B TeueHue 4,5 MAPA AeT

5 BMB Ne1, 2010, ctp. 9
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A TIOYEMY,
aT0 TAK?/]

DAIHKA BOKPYT HAC

11027. Nepeabman M.E.
1. ANOYEMY 3TO TAK?.

Dui31Ka BOKPYT Hac B 3aHVMa-
TeNbHbIX 6ecefjax, Bonpocaxu
oTBeTax. B KHure cobpaHo 60-
nee 400 3agay-BOMPOCOB MO
¢du3mKe (BMeCTe C OTBETaMM),
KOTOPbIEYALLEBCErOBO3HMKAIOT
WKW, NOKparHeiMepe, JO/MKHbI
BO3HUKaTbyKaXKOoronobo3Ha-
TENbHOroMNOAPOCTKANPUB3IA-
[ie BOKpYT ce6s.

cyLecTBoBaHuA COAHEUHOM CUCTEMbI.

KHUTU

A TIOYEMY
3TO TAK &

-.——-.—e.'l

1028. Mepeabman M.E.
Il. ATIOYEMY 3TO TAK?

Our3rKaBrocTaxy gpyrmxHayk
B3aHVMaTeNbHbIXbecenax,Bo-
npocax 1 oTBeTax. B KHure co-
6paHobonee4003aaay-BoONpPo-
COB (BMecCTe C oTBETaMN).
KHyiranpobyautunonaepxuts
MOAPOCTKENbITIMBOCTbYMA,VH-
TepPeCKNOHUMaHWIOBCErOTOrO,
UTOErOOKPYKAET,KBbIAB/IEHNIO
CBA3U OOBEKTOB U ABNEHWIA.

r040. fapanep M.
Teopusa OTHOCUTEALHOCTH
AN MUAAMOHOB

[NonynapHoensnoxeHvecneLm-
ANbHONNOOLLENTEOPUNOTHO-
CUTENbHOCTY, AEICTBUTENBHO
paccunTaHHOe Ha MSIIUOHDI
yuTatenen.

YBnekatenbHO AOCTYNHOHa-
nvcaHHas, oHa byeT MOHATHa
BCEM,HauYMHaACOLLKONbHIKOB
CTapLUMX KJ1acCOB.

TMoAHBIN NepeueHb KHUT, HaAuuue, LeHbl shop.universemagazine.com

1AU no TenedoHy (067) 215-00-22
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New Horiz
Ha

ons )
(PMHULIHOU ITPAMOU

OTOro AHS1 HeAOBe4ecTBO AOXKMASAOCL 85 AeT — € Tex Nop, Kak B X0Ae He3aBUCUMbIX
HabAloAeHWin BbINO NOATBEP)KAEBHO OTKPbITUE Ha OKpanHe COAHeYHO cucTemMbl HOBOO 06beKkTa,
KOTOPbII AOArOe BpemMs CHAT3ACS ee AeBSITON NAaHeTon. o npeano)keHuio bpuTaHcKon
WKoAbHUULI BeHeunn BepHu (Venetia Burney, 1918-2009) ero Ha3eaAu NAYTOHOM, B 4eCTb
NpaBuUTeASI NOA3EMHOMO LapCTBa 13 ApeBHerpe4yeckoin MngpoAormn.

HOrO pa3 YyuyeHble, XYAOXHWKW, nUcaTeAu-GaHTacTbl MbiTa-
AVCb MPEACTaBUTb, Kak BbIFASAUT MOBEPXHOCTb AAAEKOrO
XOAOAHOTO MUpa. HeBOABLLOK NOAMOrOM UM CTaA 3anyLLEH-
HbIli Ha OKOAO3eMHYt0 opbuTy B 1990 1. Teaneckon Hubble: atoT WH-
CTPYMEHT, KOTOpbI 6Aaropapsi OTCYTCTBMIO aTMOCGHEPHbIX MOMEX
06AapaeT HavBbICLIEN AOCTYMHOM paspeluatollei CrocobHOCTbIO,
MO3BOAWMA Pa3AMUUTL NEPBbIE AETAAM Ha KPOXOTHOM AMcke MayToHa.t

C HayanOM KOCMMYECKOW 3pbl Hanbonee 3PHEKTUBHBIM Me-
TOAOM UcCAepOBaHMA Ten COAHEUYHOM CUCTeMbl CTana OTnpaBKa
K HUM aBTOMaTUUYECKMX annapatoB. Hanboabllee KOAMUYECTBO Ha-
YUHbIX A@HHbIX 06 06bEKTE, KOHEUYHO Xe, MOXHO MOAYUYWUTb NPK Mo-
CajKe Ha ero NOBEPXHOCTb UAM BbIBEAEHUM 30HAA Ha opbuUTy ero
MCKYCCTBEHHOTIO CMyTHMKA.

CoBpEMEHHbIE TEXHOAOTUM (XMMUUYECKUE XMAKOCTHbIE pPaKeT-
Hble ABWraTeAM) MO3BOAAIOT 3aMyCTUTb MEXMAAHETHYIO CTaHLUMIO
C 3anacamu TOMAMBA, AONYCKAIOLWMMU U3MEHEHWE ee CKOPOCTU —
B YaCTHOCTH, C LEAbIO TOPMOXEHUSI AAAl BbIXOAA Ha OpOUTY BOKPYr
Apyroro HebecHoro Tena — He 6oaee ueM Ha 2,5 KM/C, npuyem

1 BMB Ne10, 2008, ctp. 4; Ne2, 2010, ctp. 24; Ne2-3, 2013, cTp. 5
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MHOrAa paAu pasMeLLeHUsA 3TUX 3anacoB MPUXOAUTCH XepPTBOBaTb
HayuHbIM 060pyAOBaHWEM. Takxe AAA TOPMOXEHWSA MOXHO UCMOAb-
30BaTb aTMocdepy (ECAM TakoBasi MMEETCA Y LEAEBOM MAAHETbI),
HO Takue onepauuu TPebyroT OYeHb TOUHOTO NONaAAaHUA B pacyet-
HbIM «<KOPMAOP BXOAA» MU MACCUBHOTO TEMAOU3OAALMOHHOIO LLUTA.
A B cayvyae 6e3aTMochepHbIX 06bEKTOB CPABHUTEABHO MAaAOW Mac-
Cbl — TAKMUX, Kak /AyHa UAM MIAYTOH — OTHOCUTEAbHAs CKOPOCTb COAU-
XEHUA HE MOXET CyLLECTBEHHO NPEBbILLATh ykadaHHble 2,5 KM/ C.

Korpa k HOnutepy u CatypHy craptoBanu craHuuu Galileo
n Cassini,? MX BbIXOA Ha MNAAHETOLEHTPUUYECKUE OpOMTbI YAAAOCH
OCYLLECTBUTb OAAropapsi MCMOAb30BAHUKO CAOXHOW CUCTEMbI rpa-
BUTAUMOHHbIX MaHEBPOB B MOAAX TArOTeHUs1 BeHepbl 1 3eMaun. B pe-
3yAbTaTe KOCMUYECKUE annapatbl NPUbAUKaAMCh K opbuTam ra3oBbix
TWraHTOB MOYTH MO KacaTeAbHOMW, U UX OTHOCUTEAbHAsi CKOPOCTb Obl-
Aa HeBenrka. OAHaKO TeXHUKa rpaBMMaHEBPOB, MO3BOAAIOLLAA CY-
LLLECTBEHHO COKPaTUTb HeobXoAMMble 3amacbl TOMAWBa 6GOPTOBbIX
ABUratenein, pebyet ropasao 60AbLLIE BPEMEHW AASI AOCTUXXEHUSA LIEAKN.S
2 BMB Ne10, 2007, ctp. 24; Ne4, 2008, cTp. 14

2 Moxoxas cxeMa C CeMbto rpaBUMaHeBpamMi Bbina NpUMeHeHa npu noaete 3oHAa MES-
SENGER k Mepkypuio, amBLuemcs nout 7 aet — BB Ne3, 2007, c1p. 4
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Muccua Kk panekomy MNAyTOHyY, opraHM30BaHHas Mo TaKoW CXeMe, 3aHs-
Aa b6bl MHOTWE pecaTUAETHSA. HY 0AHa dvpMa, 3aHUMMatoLLascs co3-
A@HUEM MEeXNAAHETHbIX annapaTtoB, MOKa He MOXET rapaHTMPOBaTh
pPaboToCnocoHHOCTb CBOETO U3AEAUS MOCAE CTOAb AAMTEABHOTO Mpe-
6blBaHMA B YCAOBUSIX AAABHErO KOCMOCa, He FOBOPS YXXe O TOM, UTO
MaAO KTO M3 YYEeHbIX, NPUCYTCTBOBABLUMX MPWU Ha4YaAe MUCCUM, AO-
XUA Bbl AO €€ 3aBepPLUEHHS.

[Mo3aToMy OCTaBaACA EAMHCTBEHHbIM AOCTYMHbIM BapuaHT —
npoBeAeHWEe UCCAEAOBAHUI C MPOAETHON TPAeKTopUK, Koraa an-
napar HaxOAMTCA B OKPECTHOCTAX MAGHETbl CUMTaHHbIE AHU U AaXe
yachbl, 32 KOTOpble OH AOAKEH MOAYYMTb O HEWM MaKCHMyM AOCTY-
HOM nHdopmaumnn. Tak Ha 3ape KOCMOHABTUKM MPOUCXOAMAO «Mep-
BO€ 3HaKoMcTBO» ¢ AyHoW, BeHepoi n Mapcom,* nosxe, B 70-e
roabl — ¢ Mepkypuewm, Onutepom 1 CatypHom,® a 30HA Voyager 2
B 1986 1 1989 r. npoaeten mumo YpaHa v HentyHa, cTaB eauH-
CTBEHHbIM aBTOMaTUUYECKUM Pa3BEAUYMKOM, NoObIBaBLUMM BOAU3U
BCEX MAAHET-TUraHTOB. MHTepecHO, 4To Aanee C NOMOLLBIO rpaBu-
MaHeBpa B MOAe TArOTEHUSI CaMON AAAEKOW MAAHETbl OH MOor Obl
6bITb HanpasBAeH K TAYTOHY, HO COTPYAHWKM TpyMMbl CONPOBOXAE-
HWA MPEeANoYAK eMy Boree BAM3KYIO U «HAAEXHYHO» LieAb, BbibpaB
B KauyecTBe MOCAEAHEro o6bekTa UCCAEAOBAHUIM KPYNHbIA HeNTy-
HUAHCKUI CryTHUK TPUTOH.®

Utobbl pobpatbea A0 TAYTOHa C CyLLECTBYHOLWMMU PaKETHbI-
MU ABMraTeAiIMU MaKCMMaAbHO ObICTPO, KOCMWYECKMI annapat
MOXHO AOMOAHUTEABHO Pa30rHaTb, MPOBEAA «YCKOPSIOLWMNA» Tpa-
BMMaHeBp B OKpecTHocTax Onutepa. MpaBaa, A 3TOrO MAAHETHI
AONKHBI 3aHSATb OMPEAEAEHHYI0 KOHOUIypauumio, NOBTOPSHOLLYOCA
Kaxable 12 aeT. [locaepHMM pa3 B XX BEKe OHA HacTynuaa B 1993-
1994 T., HO K TOMy BPEMEHMW MOATOTOBUTb WMCCAEAOBATEALCKMM
30HA He ycnean, 1 6ananctukam NASA NPULLAOCH AOXMAATLCS CAe-
Ayower — B 2005-2006 rr. B utore mexnaaHeTHaa ctaHums, no-
AyuuBlwas uma New Horizons («HoBble ropu3oHTbI»), cTapToBaa
C KOCMOAPOMa Ha Mmbice KaHasepan 19 anBapa 2006 r. ¢ nomo-
LbO pakeTbl-HocuTens Atlas V 551 co BTopo#n cTyneHbto Centaur u
TBEPAOTONAMBHbBIM Pa3roHHbIM 6A0koM STAR 48B.7 3ta cTaHuma no-
Ka OCTaeTcsl EAMHCTBEHHbIM PYKOTBOPHBIM annapaTtoM, YLUIEeALIWM
OT 3eMAU C TPETbEN KOCMMUYECKON CKOPOCTbIO, KOTOPas MNO3BOASET
cpasy NpeopoAeTb NpuTsxkeHne CoAHL@ U BbIPBATLCA Ha MEX3BE3A-
Hble NpocTopbl. Bcero uepes roa 1 oAMH MecsL, oHa pocturaa Konu-
Tepa, NMPOBEAS UCCAEAOBAHMWA TMFAHTCKOM MAAHETbl, @ Takxe ee
CNYTHUKOB, MarHUTOCHEpPbI U MbIAEBOTO OKPYXEHUS. «[paBUTaLMOH-
HbIM TOAUOK» B IOMUTEPUAHCKOM MOAE TATOTEHUA pa3orHaA annapart
AO CKOPOCTU NouTh 23 KMm/C.

Aanee 30HA NyTeLecTBOBaA B KOCMUYECKOM NPOCTPaHCTBE B «CMs-
LLEeM» peXUMeE, pa3 B NOAroAa MO KOMaHAE C 3EMAM «TPOCHINAACh» AN
TECTMPOBAHKS BOPTOBbIX CUCTEM U NMPOBEAEHWSI KOPPEKLIMIA TPAEKTO-
puu. 8 uoHsa 2008 1. oH nepecek opbuty CatypHa, 18 mapta 2011 . —
opbuty YpaHa, a 25 aBrycta 2014 r. ynaauacs ot CoAHLI@ Ha Takoe Xe
paccTosiHue, kak HenTyH. B aekabpe npnbopbl New Horizons 6biAn ak-
TMBMPOBAHbI B NOCAEAHWI Pa3,® uTobbl yXe HE BbIKAOUATLCA B TeUeHUe
roaa: Hayanacb OCHOBHas $a3a YHUKAAbHOM MUCCUM.

Boablue Bcex B CkopenLem «CBUMAaHUM» ¢ MIAYTOHOM U1 ero cnyT-
HUMKamu BbIAM 3auHTEpecoBaHbl NAaHeToAOrM. Celtuac kapAMKoBast
nAaHeta yaansetcs ot CoAHLA, MPU 3TOM MOAyYas OT HEro BCE MEHb-
LLIe 3Hepruu, B pesyasTaTe Yero ee atMochepa BbiIMep3aeT (0caxaa-
€TCA Ha NMOBEPXHOCTb B BUAE AbAOB) U CTAHOBUTCS MEHEE MAOTHOM,
YTO YCAOXHAET ee udydyeHue. K Tomy xe ¢ 1992 r., nocae nAyTOHUaH-
CKOIO PaBHOAEHCTBUSA, B OKPECTHOCTAX KOXXHOMO NMOAKOCA HEYKAOHHO
4 BMNB NeB, 2004, ctp. 27; Nel, 2005, ctp. 24
5 BMB Ne12, 2005, ctp. 34; Ne3, 2006, cTp. 26
6 BMB Ne9, 2008, cTp. 15

7 BMB Ne2, 2006, cTp. 25
8 BMNB Ne12, 2014, ctp. 20
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2006

A Ha nytu Bo BHewHue o6nactu ConHeyHOM CMCTEMbI KOCMUYECKUI annapar
New Horizons nonyuun «rpaBuTaLMoHHbIi  ToN4YOK» oT lOnuTepa.

OCHOBHBbIE 3TAINbl MNCCW NEW HORIZONS

2006 19 auBapsa 3anyck Kocmuyeckoro annapara New Horizons
7 anpens Nepeceyenune opbutbl Mapca
11-13 uoHa  C6énmxkeHue c actepougom 2002 JF56
(no3xe nonyuun HasBaHue «APL»)
21 centabpa MNepBblit cHUMOK MnyToHa kKamepoit LORRI
2007 28 eBpana Mponer Onutepa (rpaBUTaLMOHHbBIA MaHeBp)
27 vioHa MepBblit nepexos B «CALMIA PEXUM»
2008 8 nioHa Nepeceyenmne opbutbl CarypHa
2009 29 pekabpa  MonoBMHA AUCTaHUWK NPeoAONeHa
2010 16 oktA6pAa  MonoBuHa nonetHoro BpemeHu Ao MayToHa
2011 18 mapta NepeceyeHue op6uTsl YpaHa
2 pekabpsa New Horizons — 6nvxkaiwui k MayroHy
KOCMWYECKUM annapar
2014 25 asrycra Nepeceuenune op6utsl HentyHa
6 nekabps MNocnepHwit BbIXOA U3 KCNALLETO PEKUMAY
2015 15 auBapsa Hauano nepeoit hasbl conmmeHus c MayroHom
18 peBpana  85-a ronoBLYMHA OTKPbITUA MnyToHa Knaitaom TomGo
anpenb Havano eTopo# asbl conukenus c NayroHom
5 anpens 100 pHen po c6nuxkeHus c NayToHom
9 anpens Hauaro uetHoe cotorpacmpoBanue lnyroHa
Mai-nioHb MNepBble CHUMKM NIYTOHMAHCKOIO AUCKA
C petanamu
MIOHb Hauvano Tpetbeit dasbl conmmenus c MayroHom
18 uioHa MepBble cHUMKK NnyTOHA B MHGpaKpacHOM
AuanasoHe
12-13 niona  MocnepHuit ceaHc nepefauu AaHHbIX nepep,
nponetom
14 nions Hau6onbee c6nnxenue c MnyroHom
15 uiona MepBbift NOCNENpPONETHbIN CeaHC nepepaun
AaHHbIx. Hauano nepBoit a3kl nocnenponeTHomn
nporpammsl
aBrycr Hauano BTopoit cha3bl nocnenponeTHom
nporpammsl
OKTAGPL Havano Tpetbeii has3bl nocnenponeTHoi
nporpammsl
2016 AHBapb 3aBeplueHune uccnepoBaHuii cuctembl «InyToH-
XapoH»
OKTAGPbL- 3aBepleHune nepepaym AaHHbIX, NOJTYYEHHbIX
AeKadpb B X0/ie npoJsieta

YBEAUUMBAETCA MAOLLAAL Y4aCTKOB MOBEPXHOCTH, Ha KOTOPYHO HE MO-
NnapakoT COAHEYHbIE AYUM — TaM HaCTynaeT MOAAPHAasa HOUb, @ CAEAO-
BaTeAbHO, choTorpadpupoBaTh 3T YUaCTKMU HE YAACTCA.

Hayq Hbl€ NHCTPYMEHTbI 30HAa

Yxe Ha nopnete K cucteme «[IAyTOH-XapoH», C pacCTOAHWUA CBbl-
we 100 MAH KM, HaYaAacb ee aKTMBHasA GOTOCbeMKA — B TOM UUCAE
W C LUEAbIO YTOYHEHUA KOHOUIYpaLMKU MaAblX CMYTHUKOB B MOMEHT
nponeta. lo3xe Oblna pasBepHyTa NpPoOrpaMMa CreKTPaAbHOM

BceneHHas), NpoCTpaHCTBO, Bpems!
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CbeMKKU. CaMbIM HaCbILLLEHHBIM CTaA MPOMEXYTOK BPEMEHM CO 2 N0
14 vions, oxBaTbiBaOWMIA ABa NEpUoAa 0OpaLLEHUSA KapAMKOBOM
NAGHETbI U ee KPyMHENULEero cnyTHMka. M MMeHHO B 3T0 Bpems —
4 nrons, B AeHb HesaBucumoctn CLUA — npousollen nepBbiin ce-
pbe3Hblii cboit B paboTte KOCMMYEcKOro annapara, NpUBEALLUI
K 80-MUHYTHOWM noTepe cBsidaW ¢ 3eMAel. K cuacTbto, aBTOHOMHas
cucTemMa ynpaBAEHUSI BOBPEMS «COPUEHTUPOBAAACk» B CUTyaLUn U
CaMOCTOAITEABHO MEPEKAIOUMAA EM0 Ha PE3EPBHbIN KoMNbtoTep. Mo
COODOLLEHUIO COTPYAHUKOB Tpynnbl COMPOBOXAEHUS MUCCUW, BO3-
HUWKLUAsi aHOMaAMS OKa3anacb HEKPWUTUYHOW M BbIMOAHEHWE Hayy-
HOWM NPOrpaMmmbl NPaKTUYECKM HE HaPYLLMAOCh.

BoptoBas annapartypa ars 3oHAa New Horizons noabupanach no
NPUHLMMTY MUHUMM3ALMKM MaCChl (TOABKO AOCTaTOUHO AETKWI annapar
CYyLLECTBYIOLLME TEXHOAOTMM MO3BOASIIOT pa3orHatb A0 TPETber KOoc-
MUWUYECKON CKOPOCTU) U MAKCUMAaAbHO BO3MOXHOM Hay4HOW OTAQUM.
[oaToMy, B 4aCTHOCTH, B UNCAO MHCTPYMEHTOB HE BOLUEA MArHWTO-
METP. IHepProadGEeKTMBHOCTL KOMMAEKTA NPUOBOPOB UCKAKOUMTEABHO
BbICOKA: AAXe B NepuoAbl HAMBOABLLEN HArPy3KU BCE €0 KOMMOHEH-
Tbl NOTPEOAAOT MeHee 28 BaTT MOLLHOCTU, FeHEepUpPyemMon paamo-
M30TOMHLIM TEPMO3NEKTPUUECKMM nNpeobpasosateneM. Eule oko-
AO ABYXCOT BaTT yXOAWT Ha NuTaHWe BGOPTOBOro KOMMbOTEPa W Npu-
emo-nepepatoLLlert paagvoannaparypbl. Obliaa craptoBas macca
MEXMAAHETHOW CTaHUMM BMECTe C 3anacamu ruppasvHa — pabouero
Tena ABUraTeAbHOM YCTaHOBKU — coCTaBUAa 478 Kr.

OcHoBHast YaCTb UCCAeAOBaHMI MAYTOHa U €ro CMyTHUKOB BEAET-
csi dotorpaduyeckuMm MeTopamu, noatomy Ha 6opty New Horizons
YCTAHOBAEHO YeTbipe NpueMHUKa u3obpaxeHuid. C Tpems U3 HUX —
YABTPaUOAETOBbBIM KapTUPYHOLLMM CrieKTpomMeTpoM Alice, MyAbTUCTIEK-
TPaAbHOM Kamepon BMAMMOro AvanasoHa Ralph-MVIC (Multispectral
Visible Imaging Camera) n nHdpakpacHbIM crnekTpoMeTpom Ralph-
LEISA (Linear Etalon Imaging Spectral Array) — pabotaeTr komaHpa
YY€EHbIX NOA PYKOBOACTBOM AAaHa LLITepHa 13 KOro-3anapHoOro MCCAep0-
BaTeAbCKOrO MHCTUTYTa B boyaaepe (Alan Stern, Southwest Research
Institute, Boulder, Colorado). Cambiit MOLLHbIA MHCTPYMEHT — KaMepy
Bblcokoro pa3pewenuns LORRI (Long Range Reconnaissance Imager),
baKTMUECKU NPEACTaBAAIOLLYHO COOOM TEAECKOMN C AMaMeTPOM 0Obek-
TMBa 208 MM 1 YCTAHOBAEHHOW B €70 GOKyCe BbICOKOUYBCTBUTEABHOM
M3C-matpuuei — conpoBoOXAAET rpynna IHaM YeHra 13 Aabopatopuu
NPUKAAAHON OM3NKKM YHuBepcuTteTa AkoHa XonkuHca (Andy Cheng,
Applied Physics Laboratory, Howard County, Maryland). C nomoLubto
3TOM KaMepbl B MOMEHT MaKCUMaAbHOTO COAMXKEHUS MOAyUYEHbl Haun-
6onee AeTanbHblE CHUMKU MAYTOHUAHCKOM NMOBEPXHOCTU C paspeLle-
H1emM A0 20 M Ha NUKCEAb.

Takxe B BeaeHUM NabopaTopun NPUKAAAHOWM GU3UKKM HAXOAUTCS
nHcTpymeHT PEPSSI (Pluto Energetic Particle Spectrometer Science
Investigation), npeaHa3HaUYeHHbIN AN PErMcTpauMn U M3MepeHus
3HEPreTUUYECKUX XapaKTEPUCTUK 3apPSKEHHbIX YacTUL, B KOCMUYe-
CKOM npocTpaHcTBe. OH ByaeT paboTtaTb HE TOABKO BO BPEMSI OCHOB-
HOM YaCTU MUCCUM, HO U MPOAOAXKMT UCCAEAOBAHMSA MO MeEPE YAAAEHUS
30HAa 0T ConHLi@ — MPEANOAOXUTEABHO BMAOTb AO MPEKPALLEHUS pa-
AVOKOHTaKTa C HUM. 3TO CaMbli KOMMAaKTHbIA U 3KOHOMHBbIN 13 BCEX
noAo6HbIX NPMOOPOB, KOTAG-AMBO OTNPABAABLLMXCS B KOCMOC.

N3mepuTtenb HU3KO3HepreTnuieckorn naasmbl SWAP (Solar Wind
Around Pluto) cospaBanca v aKCnAyaTUpyeTCsi NMoA PYKOBOACTBOM
AsnBa MakKomaca (Dave McComas) 13 KOro-sanapHoro UCCAEAO-
BaTEAbCKOTO MHCTUTYTa. C ero nomMolbto ByAeT yTOUHEHA KapTWHa
B3aMMOAENCTBMSA cUCTEMBI «[TAYTOH-XapOH» C COAHEUYHbIM BETPOM —
MOTOKOM 3apsXEHHbIX YacTul, (TAaBHbIM 06pa3oM MPOTOHOB), UC-
NMyCKaeMbIX HalUMM CBETMAOM. Takxe NnpeanoAaraeTcs U3MepUTb
CKOPOCTb YTEUKM BELLECTBA U3 MAYTOHWMAHCKON aTMOChepbl B OKpY-
Xatowee npoctpaHcTBo. COrnacHO COBpPEMEHHbIM OLEeHKaM, 3Ta
CKOPOCTb MOXET AOCTUIaThb 75 KI B CEKYHAY.

10 BcenerHas), NpoCTpaHCTBO, BpeMms!

Cnepyowas uenb New Horizons
PT1 2014 MU69
(nonepeyHuk 30-45 Km)

Kometa
YypiomoBa-lepacumeHko
(nonepeyHnk 4 Km)

{ My ToH
(aviamempi2370 km)

A Koitneposckuit 06bekT KBO 2014 MU69 — nepBas noteHyuanbHas
uenb 30Haa New Horizons (PT1) nocne nponeta cucremb! «fnyToH-
XapoH» — ceiyac paccMaTpuBaeTCA Kak Hanbosiee NepcneKTUBHbIA 06beKT
ANA panbHeiwmnx uccneaosatuin. Ero nonepeyHuk ouennsaercs B 30-90
KM. Ha pucyHKe OH YCNOBHO noKasaH B cpaBHeHuu ¢ llnyTtoHom U uenbio
muccum Rosetta — agpom Kometbl YypiomoBa-lepacumeHnko. ConukeHune
C 3TUM HeGeCHbIM TeIOM NPeANoNoXKUTENbHO COCTOUTCA B AHBape 2019 T.
Ha paccTosHum 43,4 a.e. ot ConHua. Eue oguH BO3MOXKHbBIN KaHAMAAT —
KBO 2014 PN70, nonyuuslmii uiaekc PT3 — HeMHOro KpynHee, No3Tomy
OH npeacTaBnaeT 60n1bLLKi UHTEepec ANA YYeHbIX, OAHAKO nNepexoa Ha
TPAaeKTopuio noJjieta K Hemy norpeﬁyeT 3HaYUTENIbHOro pacxopaa roptoyero
60pTOBbIX ABMraTeneﬁ, 4YTO OrpaHUYUT BO3MOXKHOCTU nanbueﬁmero
MaHeBpupoBaHua. 06bekT 2014 05393 (PT2) yxe UCKNIOYEH U3 CINCKa
noTeHUMaNbHbIX Lenei; ewe paHble Nogo6Hoe pewenue G110 NPUHATO
OTHOCUTENbHO Koinepouaa 2014 MT69.

OAvH 13 Hanbonee MHTepPEeCHbIX BOPTOBbLIX MPUOOPOB — CUETUMK
nbireBbix YacTuu, SDC (Student Dust Counter) — CKOHCTPYMPOBaH CTy-
AeHTaMu YHuBepcuteta Konopaao M Ha3BaH B YecTb BeHeunn bepHu.
Ero cospaHnem pykoBoauAa ¢ounsmk Muxane XopaHu (Mihaly Horanyi,
University of Colorado, Boulder). 3ot npubop ocyLLECTBASIA M3Mepe-
HWA Ha NPOTAXEHUWU NPaKTUYECKK BCEro NoneTa 30HAa New Horizons,
PETUCTPUPYA KOAMUYECTBO U MacCCy CTOAKHYBLLMXCA C HUM MEXMNAaHET-
HbIX NbIAMHOK. Ero rAaBHas 3apava — OnpeAeAmTb KOHLEHTPALMIO NblAU
B OKpecTHocTsX MAyTOHa U 3a npeaenamMu ero opbuTel, B nosice Koit-
nepa. SDC cOCTOMT U3 BAOKA IAEKTPOHUKU U AETEKTUPYHOLLIMX NAACTUH,
YCTAHOBAEHHbIX HA BHELLIHEN MOBEPXHOCTW annapara.

Cuctema paaroCBA3M 30HAA TOXE aKTMBHO 3aAeMCTBOBaHa B Ha-
YUHbIX MCCAEAOBaAHUAX B paMkax akcrnepumeHta REX (Radio science
EXperiment). OH ocyLlecTBASIETCA NMOA PYKOBOACTBOM /AeHa Taine-
pa u3 CraHadopackoro yHusepcuteTa (Len Tyler, Stanford University,
California) 1 6yaeT 3akatouatbCsi B OCHOBHOM B MCCAEAOBaHWM aT-
mocdep MAyToHa 1 XapoHa nyTem paavMonpocBeyrBaHus, koraa New
Horizons pAst Ha3eMHbIX HaBAHOAGTENEN OKaXeTCsl y Kpasi BUAUMBIX
AVICKOB 3TWX HebBeCHbIX TeA. ELLie OAHOM BaXHOM AETaAbIO 3KCNEPUMEH-
Ta fBASIeTCs NapaboAnueckas aHTeHHa annapara Avametpom 2,1 m,
HanpaBAEHHas Ha 3eMALO.

«[opAyasa nopa»

B MOMeHT HanbonbLiero coavxeHus, B 11 yacoB 49 MUHYT Nno
BceMupHoMy BpemMeHu 14 utonaa 2015 r.,° New Horizons npoten
Bcero B 12,5 TbiC. KM OT [layToHa (310 B 30 pa3 MeHbLue CpepHe-
ro paccrosiHus mexay 3emaen u AyHon) n B 28,8 ThiC. KM OT Xa-
poHa.l® K 3ToMy MOMEHTY rpynnov COnpoOBOXAEHUS MUCCUM BObiAv
MOAYYEHbI pe3yAbTaTbl TA0BAAbHOM CbEMKU KapAMKOBOW NMAAHETbI U
ee CnyTHUKa yepes ronyboi, 3eAeHbl U KpacHbIA CBETOGUALTPLI, a

9 TIPOAET COCTOAINCS POBHO Uepe3 50 AET MOCAE TOro, Kak aMepUKaHCKuiA 30HA Mariner 4
BrnepBble choTorpadupoBan ¢ 6AU3KOro pacctosHWs naaHeTy Mapc.

10 CornacHo nocaeAHUM AaHHbIM, New Horizons noaoLuen K Leav Ha 70 kv 6anxe, uem
6bIAO 3aMA@HUPOBAHO.

www.universemagazine.com
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TaKkxe B 0COBOM CrneKTpanbHOM AMHUM, COOTBETCTBYHOLLEN MaKCUMy-
My OTpaxeHus 3amep3luero MetaHa. lapaaensHo BeAoCh doTorpa-
drpoBaHUe B YyALTPAGUOAETOBOM U MHPPAKPACHOM Anana3oHax AAA
onpeAeneHus cocTaBa U Temneparypbl atMocdepbl U MOBEPXHOCTU.
BnepBsble yueHble NOAYYUAU MOAHOE NPEACTABAEHHUE O TOM, KaK Ha Ca-
MOM AEA€e BbINAAAUT ObIBLLIASA «AeBSATas MAAHETa» U CUCTEMA €€ AYH.

Mockonbky ckopoctb New Horizons oTHocuTeAbHO [AyTOHa co-
ctaBadna 13,7 Km/c, BCe onepauuu U HayyHble SKCMEePUMEHTbI,
KOTOPble NPOBOAUAUCH B AEHb NPOAETa, BbIAM 3apaHee TLATEAbHO
CNAA@HMPOBaHbI, UTOObI UCMIOAL30BATL KOPOTKOE BPEMS HAXOXAEHUSA
30HA@ BOAM3M LieAU C MaKCUManbHOM 3ddeKTMBHOCTLIO. COCTOsIACS,
B YaCTHOCTH, MPOAET KOCMMUYECKOro annapara 4yepes TeHb [AyToHa 1
XapoHa. OTAEAbHbIM BaXXHbIM 3AEMEHTOM MUCCUU CTana Ero OKKyAb-
Taums oboumu 06bekTamMU (MPOXOXKAEHWE 38 HUMU C TOUKW 3PEHUS
Ha3eMHbIX HabAopaTenei). A panee Hauyancsi AAMTEABHBIA nepu-
04 nepeaaun Ha 3eMAK0 MOAYYEHHbIX AAHHbIX, KOTOPbIA NPOAAWUTCS
6onee MoAyropa — 3TO CBA3AHO CO CAOXHOCTbIO MpUEMa pPaauo-
CUrHaAOB C TaKux HOAbLLIMX PACCTOSHUIA.

MepBble pe3ynbTaThl

HoBbI MWP, OTKPBIBLUMIMCA NEPEA YYEHBIMU, YAUBUA MX CBOWUM
pa3Hoobpa3vem. MosepxHocTb lMAyToHa Okasaracb BecbMa borata
KOHTPACTHbIMW AETAaAIMU: Ha Hel MPUCYTCTBYHOT Kak OYeHb TEMHble
y4yacTkv (B OCHOBHOM OHW COCPEAOTOUEHbBI BO3AE IKBATOPA KaPAMKO-
BOW NAGHETHI), Tak U NouTH 6enble, Cpean KOTOPbIX BIAEASIETCS OFrPOM-
Hoe 1600-kunomeTpoBoe «Cepale». [paBaa, LUMPOKOM LIBETOBOM
ramMmoft 310 HebecHoe TeAO NMOXBACTaTbCA HE MOXET. Yke Ha OCHOBa-
HWM Ha3eMHbIX HAOAHOAEHUIA MOXHO ObINO CKa3aTb, YTO Tam npeod-
NaAQHT PasAMUHbIE OTTEHKM KPACHOBATO-KOPUUHEBOTO — BO BCSIKOM
CAyYae, UMEHHO TakuUM BbITASIAEA Obl MAYTOH AASE UEAOBEYUECKOTO Aa-
3a. 3TM AOrapkv B OCHOBHOM MOATBEPAMAM A@HHbIE CMIEKTPAABHBIX U3~
MEepPEHWH, cAenaHHbIX Nprbopom Ralph. HamHoro 6oaee nHTEpPECHOM
KapT1Ha CTAHOBMUTCA C Y4ETOM PE3YALTATOB CbEMKM B APYTMX AUanaso-
Hax cnekTpa. OKa3anoCb, YTO AAXE MPAKTUYECKU OAHOPOAHbIE B BU-
AMMOM CBETE AETaAU MOBEPXHOCTM MOTYT BKAtOUATh B Ce6s yuacTku ¢
Pa3AMYHBIM XMMUYECKMM coCTaBoM. O TOM, UTO CTAaAO MPUUMHON NOSIB-
NEHWSI 3TUX PA3AUUMIA, TAAHETOAOTM NMOKA MOTYT TOABKO AOraAblBaThCS.

A J710T «cemeltHbIi nopTpeT» MAyToHa U XapoHa cocTaB/ieH Ha 0CHOBaHUN
CHUMKOB, CAenaHHbix 30HaoM New Horizons nepep MakcuManbHbIM
conmKeHmeM ¢ sTUMM HebecHbIMKU Tenamu — 13 u 14 niona 2015r.
N306paxeHue B LeNOM afeKBaTHO 0TOOPAXKAET OTHOCUTENbHDII pa3mep,
OTpaXKaTesibHyI0 CNOCOGHOCTb NOBEPXHOCTY, B3aUMHYIO opueHTauuio MnyToHa
1 ero KpynHeWLero CNyTHUKA, a TaK)Ke paccTosHue Mexay Humu. Lipeta
npUMepHO COOTBETCTBYIOT TEM, KOTOpble 6bl yBUAEN YeNOBEYECKUM rNnas.

Ho cambiM 6OAbLUMM CIOPMPMU3OM MOXHO CUMTaTb MCKAKOUU-
TEABHO MaAO€ KOAMYECTBO YAAPHbIX KpaTtepoB — Kak Ha [layTo-
He, TaK U Ha XapoHe. 3TO O3Ha4aeT, YTO NOBEPXHOCTb ITUX TEA

CONHEYHAS CUCTEMA

NASA/Johns Hopkins University Applied Physics

Laboratory/Southwest Research Institute

A Ha nepBbix U306paxeHuUnx, nepeaaHHbIX Nocne B0306HOBNEHUA
KOMMYHUKaLUM Ha3eMHbIX NPUEMHbIX CTaHUuiA ¢ annapatom New Horizons

15 utonsa B 0:53 UTC, ycnoBHbIMK LiBETaMU NOKa3aHbl AAHHbIE CNEKTPOMETPa
Ralph, pemoHcTpupyiowue BecbMa pa3Ho06pasHblii COCTaB Pa3NNYHbIX
y4acTKoB noBepxHocTy MyToHa u XapoHa. [laxke 3HaMeHUTOe NNYTOHWAHCKOe
«cepaue», BbirnagaLiee B BUAUMOM CBETe MOYTH paBHOMEPHO CBET/O-
OpaHXeBbIM, OKa3aN0Cb COCTOALYMM U3 ABYX KMONOBUHOKY: 3[ECb OHU
MMeIOT XKeNTOBaTbif U rosy6oBaTbiil OTTEHOK. TeMHO-KOpPUYHEBOE NATHO

B OKPECTHOCTAX nostoca XapoHa, No-BMAUMOMY, CBA3AHO C Hann4yMem Tam
OT/NIOXKEHWIA HeNeTY4YMX BbICOKOMOJIEKYNIAPHBIX YIIeBOJOPOAOB.
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A [loMUHUPYIOWUM IIEMEHTOM Ha LIBETHOM CHUMKe lnyToHa, caenaHHoM
13 uions 3oupom New Horizons c paccToanua 768 Teic. kM (BABOe Gonblie
CpepHero paguyca NyHHOW op6uTbI), ctano 1600-KunoMeTpoBoe «CepaLe»
Kap/MKOBOW NNaHeTbl.

no Mepkam Bo3pacta COAHEUHOW CUCTeMbl OYEHb MOAOAA (He
ctapwe 100 MAH AeT), @ CAeAOBATEAbHO, OHW €lLe CPaBHUTEAb-
HO HEeAaBHO XapaKTepu3oBaAWCb MacWwTabHOM 3SHAOrEeHHOM
AKTUBHOCTbIO, MPOSIBASIIOLLENCS B MOCTOAHHOM rAOBaAbHOM «06-
HOBAEHWW» NOBEPXHOCTHbIX CTPYKTYP. He UCKAKOUEHO, UTO Takas
aKTMBHOCTb TaM He NpekpaTtMaacb M B HaluW AHWM. OAHAKO OHa
TpebyeT MOLWHOro BHYTPEHHENO WUCTOYHWMKA 3HEPTHUM, 3acCTaBAs-
IOLLErO KapAMKOBYIO MAGHETY U €€ CMYTHWK MOCTOSIHHO «MEHSATb
AMLO». YTO 3TO MOXeET ObITb 3@ UCTOUYHMK B LIECTU MUAAMAPAAX KU-
AOMETPOB 0T COAHLA — TOXE MOKa HESICHO.

Elle oAHMM BECOMbBIM CBUAETEALCTBOM MAYTOHU@HCKOW TEKTO-
HUYECKON aKTUBHOCTM CTaAW LEAblE TOPHbIE MACCUBbI BbICOTOM AO
3,5 KM, obHapyXeHHble BOAM3W TepMUHATOPa — rPaHWLbl OCBe-
LLLEHHOrO M HEOCBELLEHHOro noAywapusa lAyToHa. fopbl, NO BCEN
BMAMMOCTH, COCTOAT M3 BOASIHOTO AbA@, MMEIOLWLErO NMPU HU3KKX
Temnepatypax OYeHb BbICOKYIO MPOYHOCTb. Ha CHUMKax XapoHa y
Kpasl ero AMcCka BMAEH KaHbOH TAybuHOM A0 9 KM. Becb aWck ne-
peceKkaeT NPOTAXEHHAs CUCTEMA YTECOB M WM3BWMAMCTbIX TPELLMH,

BceneHHas), NpoCTpaHCTBO, Bpems!
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V' 3101 yauBUTENbHDIA CHUMOK nyToHa KocMuyeckuit annapar New Horizons
cAenan 3a NOATOpa Yaca A0 MaKCUMaIbHOTO CONMKEHMUA C KAPJIUKOBOIA
NNaHeToi — C paccTosiHUA 77 TbiC. KM. Ha HeM pasnuuumbl InemeHTbI
penbeda npUMepHO KNNOMETPOBbIX pasmMepoB. bpocaerca B rnasa ropHblit
MaccuB BbICOTOI A0 3,5 KM. 10 OTCYTCTBUIO METEOPUTHBIX KPaTePOB YAANOCh
OnpeAenuThb, YTo OH BMECTE C OKPYIKAIOWMM €ro y4aCTKOM, 3aHUMAaIoLUM
OKOJ10 MPOLIEHTa NIYTOHNAHCKON NOBEPXHOCTH, chopMUpoBancs He Gonee
100 MnH neT Hasaj, YTo KpaitHe Mano no mepkam Bo3pacta ConHeuHow
cUCTeMbl. Y4eHble He UCKNI0YaIoT, YTO ITOT PErNOH 10 CUX NOP TEKTOHNYECKK
aKTUBEH, O{HAKO MCTOYHUKU 3HEPriM ANA TaKOH aKTUBHOCTM NOKa 0CTaloTCA
3araakoi. fopbl, No Bcelt BUAUMOCTH, COCTOAT U3 BOAAHOTO IbjA, UMEIOLLEro
NPU HU3KUX TeMNepaTypax 04eHb BbICOKYIO MPOYHOCTb.
TN, ;
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BO3HMKLUAS MPEANOAOXMTEABHO B XOAE CXATUS 3TOM AYHbI NMOA AEN-
CTBMEM HEWU3BECTHbIX CUA (MPUUEM HEMOHATHO, BLIAO AW 3TO BO3-
AEVCTBME BHELIHWM UAW X€ BHYTPEHHUM). MHTEPECHO, YTO y 3TOrO
CMNyTHWKA MMEEeTCA YETKO BblpaXeHHasa MoAfipHas LWanka, HO He
cBeTAafl, Kak y 3eMAn nam Mapca, a temHan. Ee cnekTpbl ykasbl-
BalOT Ha TO, YTO TaM AOAXHbI MPUCYTCTBOBATb HEAETYUYME BbICOKO-
MOAEKYASIPHbIE YTAEBOAOPOABI. Bripouem, nopobHble cOeAMHEHUS,
CKOpee BCero, WKMPOKO pacnpocTpaHeHbl Ha MAyTOHe u XapoHe,
OAHAKO B BOAbLUMHCTBE PETMOHOB OHM YKPbITbI CAOEM a30THO-Me-
TAHOBOIO AbA@ UAU UHES.

CnekTpanbHble HAOAIOAEHWUSI MO3BOAMAU TAKXE BbIACHUTb OA-
Hy 0COBEHHOCTb MAYTOHMAHCKOTO «CepALIa»: N0 Mepe npubAnxe-
HUSI K ero LeHTPanbHbIM 0BAACTAM Ha NMOBEPXHOCTU BO3pacTaer
KOHLIEHTpaUMA TBEPAOr0 MOHOKCHAA YrAepoAa (yrapHoro rasa).
Mpu 6AMXaNWEM PacCMOTPEHUU B 3TOW obAacTh BbiAM 0BHapY-

]2 BceneHHas), NpOCTPaHCTBO, Bpems!

A BG6nM3M LeHTPa NNYTOHMAHCKOTO «CepALAY» HAXOAUTCA WMPOKaA PaBHUHA,
COBEpLUEHHO NIULIEHHAA KpaTepoB (3T0 3HAYUT, 4To el He 6onee 100 MAH net
«OT popy») U nony4uBLuasA HeothuumManbHoe HasBaHne «PaBHMHa CnyTHUKaR.
OHa NOKpbITa MHOKECTBOM MJIOCKMX BO3BbIWEHHOCTEN HENpaBUAbHON
thopMbl, paspeneHHbIx CeTbIo Y3KUX Herny6okux BnapuH. Nso6paxenue
nonyyeHo kamepoit LORRI 30Haa New Horizons 14 utons 2015 r. ¢ paccrosaHus
77 TbIC. KM. Pasnuuumbl aetanu pasmepom MeHee KUnomerpa.

XEHbl YAUBUTEAbHbIE CTPYKTYPbl B BUMAE MAOCKUX BO3BbILIEHHO-
CTel HenpaBUAbHOM GOPMbI C CETbIO U3BUAUCTBIX BMAAUH MEXAY
HUMU, TaKXKe ABAAIOLLMECA CBMAETEABCTBOM HEAABHEN IHAOTEH-
HOM aKTUBHOCTH.

Ha ocHOBaHWM U3MeEpPEHWH, MNPOBEAEHHbIX 30HAOM New
Horizons, actpoHombl yTouHWAM aAnameTp [layToHa. OH OKa-
3anca pasBHbiM 2370 km, uan 18,5% anametpa 3emMAM — Ha
COTHIO KUAOMETPOB OOAbLIE, YEM CUUTAAOCb paHee. Takum 06-
pa3oMm, TAyTOH coxpaHuA 3a coboi 3BaHWE KPYMHEWLWero W3-
BeCTHOro obbekta nosica Koinepa (0AHAaKO He MCKAOUYEHO, UTO
B OyayLLLleM TaM YAACTCA OTKPbITb TEAA elle BOAbLIErO pasmMepa).
XapoH, COrAaCHO NOCAEAHUM AaHHbIM, MMeeT anameTp 1208 Km,
YTo OYeHb OAM3KO K OLEHKaM, MOAYYEHHbIM Ha3EMHbLIMU CpPeA-
cTBamu. MAYTOHMAHCKUIM cnyTHUK [Mapa, choTorpadrMpoBaHHbIN C
paccToaHua 640 TbiC. KM, BbITASAUT KaK 0OAOMOK HEMpPaBUAbHOM
dopmbl pasamepom 43x33 kM. Ero noBepxHOCTb OYEHb ApKas —
OHa oTpaxaert cBbiwe 40% napatowero Ha Hee ceeTa. o-Bnan-
MOMY, 3TOT CMYTHUK COCTOUT U3 AOCTATOYHO YUCTOrO BOASIHOTO
AbA@. MHOOpMaUKMA O ApYyrMX AYHAX KapAMKOBOM NMAAHETbl NMOKa
obpabatbiBaeTcs.

<« Hacroswwii clopnpus nogpxuaan
NNIAHETONI0roB y TepMUHATOpa
XapoHa: Ha CHUMKaXx C JOCTAaTO4YHO
BbICOKWUM pa3peLueHuem,
NosIy4eHHbIX KOCMUYECKUM
annapatom New Horizons 3a nontopa
Yaca A0 ero MaKCUManbHOro
c6nvkeHus c NnaytoHom

(c paccToaHuA 79 TbiC. KM), TaM
o6Hapyxunacb Heo6bIYHaAA BNaguHa
C OCTPOKOHEYHOI ropoil B LieHTpe.
3Ta CTpYKTYypa XopoLo BUAHA

B JIeBOM BepXHeM yrny yepHo-6enoin
BPE3KM, HaNOKEeHHOW Ha CAeNaHHbI
paHee LBETHOI MeIKOMACWITa6HbI
cHuMoK XapoHa. o BepTukanu
Bpe3Ka 0XBaTbIBAET y4acToK
MeCTHOCTH AinHOI 390 KM.
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B npouecce cbeMkm U HayuHbIx HabaroaeHin New Horizons nocto-
SIHHO MEHSIA CBOIO OPUEHTaLMIO, HaNPaBAss KAMepPbl Ha TOT UAM UHOW
06BLEKT, NO3TOMY Er0 aHTEHHa HEKOTOPOE BPEMS He BbiAa NMoBepHyTa
B CTOPOHY 3eMAM, M annapar He MOr OCYLLECTBASITb PaAO0BMEH C Ha-
3eMHbIMW NMPUEMHBIMKU CTaHUMAMKU. HakoHeu, B O yacoB 53 MUHYTbI
N0 BCEMUPHOMY BPEMEHW OHU MPUHAAK CUrHaA O BAAronoAy4YHoOM 3a-
BEPLLEHNN OCHOBHOM NMPOrpaMmbl UCCAEAOBaHUI M HauYane Nepeaaym
MOAYYEHHbIX AHHbIX. 3TOT CUrHaA, ABUrasiCb CO CKOPOCTLIO CBETa, Npe-
OAOAEA PACCTOSIHUE AO HaLLEeW MAaHEThI 3a 4 yaca 24 MUHYTbI.

<« NnytoHnaHckuit cnyTHuK Mapa,
cchoTorpacmpoBaHHbIN C PacCTOAHMA
640 TbIC. KM, BbIFNAAUT KaK 06n10MOK
HenpaBunbHO GopMbl pasmepom
43x33 Km.

Laboratory/
west Research
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Celyac Ha OCHOBAHMM MOAYYEHHbIX CHUMKOB NMPOU3BOAWTCS CO-
cTaBAeHMWe TobanbHOM KapTbl [ayToHa U XapoHa ¢ y4eToM MHdopMa-
uMKn 06 KX LUBETE U CMEKTPaAbHbIX CBOMCTBAX. PasanuHble npubopsl
BEAM CbEMKY MOBEPXHOCTH C Pas3HoM paspeLlatoLlen CrnocobHOCTbO
(B yacTHOCTH, paspelleHre cnektpomeTtpa Ralph noutn Ha nopsaAoK
Xyxe, yeM kamepbl LORRI), noatomy nx AaHHble ByayT COBMELLATLCA
C MOMOLLbIO CMeLManbHbIX KOMMbIOTEPHBIX Nporpamm. Heobxoanmo
TaKXe Y4yecTb, YTO PErvoHbl, PACMOAOXKEHHbIE BOCTOUHEE — Brepe-
AV TIO XOAY BpalleHUsi 0O6bEKTOB — TeX MOAYLLIAPWIA, KOTopble BbiAK
NMOBEPHYTbl K KOCMWYECKOMY annapaty B MOMEHT MaKCUMMaAbHO-
ro cOAMXeHUs, GoTorpadrpoBaAMCE C BOABLLETO PACCTOSIHUSA W, CAE-
AOBATEAbHO, C XyALUMM KauecTBoM M3obpaxeHus. boree pAeTanbHble

CONHEYHAS CUCTEMA

CHUMKM 3THX PETMOHOB Mbl MOAYYMM He paHee, uem Ao MAyTOHa Ao-
6epeTca caeaytoLLas MEXMAGHETHAs SKCNeANLMS.

MNocne MNnyTtoHa

Ho v no 3aBepLueHnn nepesaum pe3ynbTatoB UCCAEAOBAHUM CU-
CTEMbl KapAMKOBOM NAaHeTbl 6opToBoe 060pyAOBaHUE 30HAA He
6yaeT OTKAOUEHO. OH MPOAOAXKMT U3YUEHUE OKPYXAIOLLErO KOCMU-
YeCKoro NPOCTPaAHCTBa, MEXMAGHETHOM MbIAU U MA@3Mbl, @ B KOHLE
2015 r. rpynna conpoBOXAEHUA NPUMET OKOHUATEAbHOE peLLeHne
0 TOM, K KakoMmy U3 Tpex HeboabLKx (pa3mepom oT 20 A0 50 km)
KOMNEPOBCKUX OOBLEKTOB, OOHapPYXEHHbIX HEAABHO TEAECKOMNOM
Hubble,* panblie Hanpasutcs New Horizons. Beibop ponkeH 6bITb
CAeAaH Takum 06pa3om, Utobbl COAMXKEHME COCTOSIAOCH HE MO3Xe
2020 r. — cuuTaercs, 4Yto A0 3TOro BPEMEHM COCTOAAHME annapata
OCTaHeTCs1 YAOBAETBOPUTEAbHbIM, @ PaAMOM30TOMHbIA reHepaTop
no-npexHemy ByaeT NOAHOCTbIO obecneunBaTh ero aHepruei. OTHo-
CUTEAbHAsA CKOPOCTb MPOAETa NMOKa HEU3BECTHA, MOCKOAbKY OHa 3a-
BWCUT OT 0pbUThI BbiBpaHHOro 06bekTa. [oka BeAETCA MHTEHCUBHOE
MCCAEAOBaHUE MOTEHLMAABHBIX LEAEH C MOMOLLBIO KPYMHENLLNX Ha-
3EeMHbIX aCTPOHOMMUYECKUX UHCTPYMEHTOB.

A notom New Horizons npoAOAKUT CBOBOAHBIN MOAET B TAYOUHBI
KOCMOCa, CTaB NSATbIM PYKOTBOPHLIM annapatoM, yCTPEMUBLUMMCS B
MEX3BEe3AHOE NMPOCTPaHCTBO. YCTOMUMBYIO PAAMOCBS3b C HUM cObu-
patoTca nopAepxmBaTb npumepHo Ao 2020 r., a TouHee — A0 Tex nop,
noka NASA coraacutca GMHaHCMpPOBaTb COMPOBOXAEHWE MUCCUM.

1 BMB Ne 10, 2014, cTp. 29

AOCTYNHA LUNDPOBAS BEPCUA XXYPHAJIA

C NEPBOrO HOMEPA NO TEKYLLUA + B JIIOGOM TOMKE MUPA + B JIIOGOE BPEMS

-

o

«BCEAEHHAS, NPOCTPAHCTBO, BPEMS1» — 3TO:

® AxryansHas MHGOpMAUMS OT BeAYLUMX MUPOBbLIX
obcepBATOpUA, YHUBEPCUTETOB U KOCMUUYECKUX AreHTCTB

® ABTOPCKMe CTATbM: MPOCTO O CJIOXKHOM

® Bnepsblie Ny6nMKyeMbie GaHTACTUYECKUE PACCKASDI '

® JKCKNIO3UBHBIE 0630Pbl U AHANUTUYECKME MATEPUANDI

-

ions 2015
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fineanocneaxee ceBuaanue ¢ INOHOH

eXNAaHETHbIM annapar

Cassini  (NASA/ESA)!

COBEPLUMA YETBEPTbIN
M NPEANOCAeAHUM M3  3anAa-
HUPOBAHHbIX MPOAETOB caTyp-
HMAHCKOrO CNyTHWKa AMOHbI,
CAENaB OYEPEAHYIO CEPUIO Ae-
TaAbHbIX CHUMKOB €ro MnoBepx-
HOCTM B BMAMMOM cBeTe. Ha
MWHUMAAbHOM PaCCTOSIHUKU OT
Hee (474 kKm) OH npoLwen 16 uto-
HA. HepaBHO COTPYAHUKM pabo-
yen rpynnbl MUCCUKU 3aBEPLLUAK
06paboTKy MOAYYEHHbIX W30-
6paxeHuii U onybAMKOBaAU MX
B MHTepHeTe. Ha CHWMKax Bu-
AEH CAOXHbIN penbed AepAHOW
NMOBEPXHOCTU AYHbl, MOKPbLITOM
NPOTSXKEHHLIMW TPELLUMHAMU U
6OAbLLUMM  KOAMYECTBOM YAAp-
HbIX KpPaTePOB.

AVOHa, UMeLLasa CPeAHUM
Avametp 1125 km, fABAsetcs
YeTBEPTbIM MO BEAMUYMHE CyT-
Hukom CatypHa (nocae TutaHa,

* BMB Ne4, 2008, ctp. 14

A «XBocToBOE» nonyLapue [lnoHbl (06paleHHoe Hasaa no xoay
ee op6uTanbHoOro asmeHus), chotorpacmpoBaHHoe 16 UioHA
2015 r. ¢ pacctoaHus 77 Toic. KM. 0aUH NUKCceNb N306pareHus
COOTBETCTBYET 463 M Ha NOBEPXHOCTU CNyTHUKA. fipKaa Kocas yepTa
Ha 33iHeM NJIaHe — CaTyPHUAHCKMe KONbLiA, BUAUMbIE C pebpa.

Peu n finerta). boAbluas noayochb
ee opbUTbI MOUTU paBHa Cpep-
HEMY PaCCTOAHUIO MeXpy 3em-
Ael 1 NyHol. Hanbonee TecHoe
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cbamxeHune Cassini ¢ 3TUM He-
6eCHbIM TEAOM — AO PACCTOAHUSA
uyTb 6oAbwe 100 kKM — cocTo-
fnocb B aekabpe 2011 r. Mo-

V¥ [lnoHa Ha thoHe CatypHa u ero Konew, CHUMOK 6bin
cAenaH nocne nponeta 16 uions, koraa Cassini yxe
VAANANCA OT CNYTHUKA. B npaBom BepxHeM yray, 3a
KonbLamn — 500-KunomeTpoBbIi JHLENaR,.

CAEAHUIM NPOAET KOCMMUUYECKOrO
annapata B6AU3U AMOHBI 3anAa-
HUpOBaH Ha 17 aBrycra TekyLue-
ro roaa.

TaMHCTBEHHbIC 03epa TUTAHA

a KpynHerwem cnytHuke CatypHa

TutaHe! 06HapyXeHO HEeOXMAAHHO

6OAbLLIOE KOAMUYECTBO MOPEn U 03ep,
HaMOAHEHHbIX XMAKMMU YTAEBOAOPOAAMU. AO
CHX MOP HE COBCEM MOHATHO, KaK1e MPOLLECChI
HOPMUPYIOT YTAYOAEHUS Ha MOBEPXHOCTH, B KO-
TOPbIX CKaNAMBaETCA XMAKOCTb. HOBOE mcche-
AOBaHWe, MPOBEAEHHOE C MWCMOAb30BAHUEM
AAHHbIX MuccuM Cassini,? NO3BOAAET NPEANO-
XWTb AOCTaTO4HO OBOCHOBAHHLIN OTBET: TUTa-
HWaHCKasi MOBEPXHOCTb PACTBOPSIETCA B XOAE
NPOLLECCOB, MOXOXMX Ha 06pa3oBaHKe KapCTo-
BbIX MyCTOT M BOPOHOK Ha 3eMAe.

MoMMMO Halien naaHetbl, TuTaH —
€AMHCTBEHHbI 06beKT COAHEYHOW CcucTe-
Mbl, UMEIOLLMIA MAOTHYIO ra3oByt0 060A0UKY,
TBEPAYIO MOBEPXHOCTb U pe3epByapbl XHA-
KOCTW Ha HeW. JTX pe3epByapoB TaM, Kak
y>X€ U3BECTHO, AOCTaTOYHO MHOTO, OHU MMe-
IOT pasAnyHble GOPMbl U MHOTAA AOBOABHO
60AblIME pa3mepbl. ECTb paxe obwnpHbie
MOPS MOMEPEYHNKOM B HECKOABKO COTEH KU-
AOMETPOB U TYOUHOW A0 HECKOABKMX COTEH
METPOB, MUTaeMble Pa3BETBAEHHOW CETbIO

*BMB Ne12, 2012, ctp. 4
2 BMB Ne4, 2008, c1p. 14

14 BcenerHas, NpoCTpPaHCTBO, BpeMs!

MOTOKOB, HaMOMMWHAILLMX PEYHblE PyCAa.
OaHaKO MpU HU3KKMX Temnepatypax, uaps-
LUMX Ha cnyTHUKe (0KoAO -180 ° C), nx 3anoa-
HSAIET, KOHEYHO Xe, HE BOAQ, @ XMAKME MeTaH
W 3TaH — NPOCTEMNLLNE YTAEBOAOPOADI.
Hapsay ¢ MaclutabHbIMU AeNpeccusivu,
Ha TuTaHe CyweCTBYET MHOXECTBO MEAKMX
03€ep C 3aKPYrAeHHbIMW KPasiMu U KPyTbIMU
6eperamu, KoTopble, Kak MpaBWAO, Pacrno-
NOXEHbI B PaBHWHHbIX 0BAACTAX CMyTHUKA.
HalnaeHo Takxe MHOro cyxux (mycTbix) Bna-
AVH. O3epa B HOAbLIMHCTBE CBOEM HE CBSi-
3aHbl C pekamu; npy aHaAuM3e HabAOAEHWUI
BO3HWKAAA MbICAb OOBSCHUTb WX CYLLECTBO-
BaHWe W, B YaCTHOCTU, MEXaHU3M HaMOAHe-
HWUA aKTUBHBIMU aTMOCPEPHBIMU OCaAKaMu
WAU HEKUMU TAYOUHHBIMU UCTOYHUKAMU. He-
KOTOpble 13 NMOAOBHbLIX pe3epByapoB 3arnoA-
HAIOTCA U BbICbIXalOT B TakT ¢ 30-A€THUM
CE30HHbIM UMKAOM Ha CatypHe u TutaHe.
Ho npouecc obpaszoBaHna coBCTBEHHO Ae-
NPEeCcCUi 0CTaBanCs ANl yUEHbIX TaHOMN.
HepaBHO rpynna MAQHETOAOTOB BEpHY-
Aacb 3a MOUCKOM pPa3raAku 3TOM TalHbl Ha
POAHYIO MAGHETY. OHWM 0BHaPYXMAM, UTO 03e-
pa Ha TuTaHe HanoMWHAIOT 3eMHble 06pa3o-
BaHUSA, M3BECTHbIE KaK KapCToBble (GOPMbI

penbeda. Takne popmaLmn BOZHUKAIOT B pe-
3yAbTaTe 3PO3UM YaCTUUHO BOAOPACTBOPHUMbIX
MOPOA — M3BECTHAIKA W TUMca — B MOA3EM-
HbIX BOA@X WM OCapKax, MPOCaYMBaOLLMXCSH
CKBO3b CKanbl. CO BpemMeHeM 3TW NpoLecehl
BO BA@XHOM KAMMaTE MPUBOAAT K NOSIBAEHUIO
XapaKTepHbIX BOPOHOK U Neluep, a B bonee
3aCyLLAMBOM — COASIHbIX 03€ep.

CKOpPOCTb  3PO3WMMHOT0  GOPMMPOBAHUS
KapCTOBbIX CTPYKTYP 3aBUCHUT OT TaKMX GpaKTo-
POB, Kak XMMWYECKUI COCTaB NOPOA, UX TEM-
nepartypa, MHTEHCUBHOCTb OCaAKOB. U xotsi
BCE 3TW NapameTpbl y TutaHa 1 3emMan Kap-
AVWHaAbHBIM 06pa3oM pasAMualoTCs, UccAe-
AOBaTeAU CUWTAIOT, UTO OCHOBHOM MPOLECC
BCE e MOXET NpoTeKaTb NOYTU OAUHAKOBO.

Mpn cpaBHEHWW CKOPOCTU 3PO3UU Op-
raHWKKU XUAKMMW YTAEBOAOPOAAMU Ha Tu-
TaHe C «BblMbIBAaHWEM» KapBOHATHLIX U
3BaNoOpPUTOBbLIX MUHEPAAOB BOAOW Ha 3em-
A€ 06HapPYXMAOCh, UTO Ha cnyTHUKe CaTypHa
npoLecc pacTBOPEHUS MNPOUCXOAUT Mpu-
mepHo B 30 pa3 MepreHHEee — BO CTOAbKO
Xe pa3 TUTAHWAHCKUM roA MPOAONKMUTEAB-
Hee 3eMHOro (a AOXAM Ha TuTaHe Bbinapa-
10T TOABKO AETOM). Taknum 06pa3om, ecTb Bce
OCHOBaHWA yTBEPXAATb, YTO paCTBOpPEHMWE

www.universemagazine.com



Macwra6 uso6paxenus
ANA Pa3IUYHbIX WKUPOT
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ABAAETCA OCHOBHOM MPWUYMHOM 3BOAKOLMMU
AaHAWaodTa TutTaHa U MOXET BbITb NpUYacT-
HbIM K 06pa3oBaHUIo 03ep.

Mo croBam Hukons Anstobennm (Nicolas
Altobelli), oAHOro U3 y4yaCTHMKOB NpoeKTa
Cassini, aT0 camoe 60AblLOE CPaBHUTEAb-

ions 2015

HOe uccaepoBaHUE OCOOEHHOCTEN Hallen

NAGHETbl U MOAOAOTO AMHAMMUYHOTO MMU-
pa, HaxOAALLErocs Ha paccrosHuu Gonee
MUAAMAPAA KMAOMETPOB OT CoAHua. B xo-
A€ HEro yAanOCb HaWTW MpPUMepbl MoXo-
XUX GopMooBpas3oBaTeAbHbIX MPOLECCOB,

PEKOMEHAYEMAS KHUTA

3010. Moa pea. Axopaxa Inuca. Aanekoe byayuiee BeeneHHOM

HactaHer av B npouecce 3B0AOLMN BCeAeHHO# TaKoi MOMEHT, KOTAA CyLLECTBOBaHWE YeAOBeuecTBa NOAOMAET K KOHUY? U Kak
HacueT camoil BceneHHOM — NOrM6HET A OHa Koraa-HUOYAb MAM ByaeT cywecTBoBaTb BeuHo? MoABOPKA paccyXaeHui Ha aTh
TeMbl NPeACTaBAEHa B CO0pHUKe «BceneHHas B AaAeKOM Oyayiwiem», BbileAWEM NOA peAakumuen AXopaka IAMca 1 COCToALLEM
u3 18 crareii. PasanuHble nepcnekTuBbl, 06cyxaaemMble aBTopamu, 6a3upyroTca Ha HayuHbIX OTKPLITHSAX MPOLUIAOTO M HACTOALLErO,
npoeumpyembix B Gyayuiee. 3TM paccyXAeHH CTUMYAMDYIOT, 6POCAIOT BbI30B, NOGYKAAIOT K AAAbHENIIMM Pa3MbILIAEHUAM, OA-
HaKo He AAIOT 3a6blBaTb 0 TOM, UT0, BO3MOXHO, HALUIK TEOPUM HE YAACTCA NPOBEPHUTL AO KOHLA BpeMeH. M3noXeHHbIe BeAYLIMMU
yUeHLIMM NPEACTaBACHHUA 0 Cyabbe BceneHHOI coueTaroTes 3aech ¢ GUAOCOGCKUMU MPO3PEHUAMMU U3BECTHLIX HOrocA0BoB. Hu-
KOMy NpexAe He YAAaBaAOCh OCYLLeCTBHTb NOAOGHbIN CUHTE3. KHUra 0TAMUAETCA HOBU3HOM M TAYGUHOM NPEACTaBAEHHBIX B3TAIAOB.

MoAHbII NepeueHb KHUT, HaAuuue, LeHbl shop.universemagazine.com uau no teaepoHy (067) 215-00-22
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<« Mops 1 o3epa

B NPUNONAPHOM peruoHe
TuTaHa xopoLIo BUAHBI
Ha KapTe, CO3AaHHOM

c nomouwbto npubopa Radar
Mapper kocMuyeckoro
annapara Cassini.

KOTOpble MOTAM 6bl ObITb 3QDEKTUBHBIMU
npu BecbMa pPa3AMUHbIX KAMMATUYECKMX
U XMMWUYECKUX pexumax. Pesyabtatbl wc-
CAEAOBaHUA OMybAMKOBaHblI B MOCAEAHEM
HoMepe XypHana Journal of Geophysical
Research.

BceneHHas, NPOCTPaHCTBO, Bpems! ]5
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llepena: HoBbIe 3araAkn

OCAE€ HECKOAbKMX COOEB CUCTEMBI

OpueHTaunn KOCMUYECKUM annapart

Dawn (NASA)! npoaponxaet cBoto pa-
60Ty B OKPECTHOCTAX KapAMKOBOWM NAaHe-
Tbl Lepepa (1 Ceres), Ha opbute BbICOTOM
4 400 Km Hap ee NOBEPXHOCTbIO. OTKAOHE-
HWUSA OT HOPMAaAbHOIO pexuma pabdotbl 6op-
TOBOW KOMMblOTEP O6Hapyxua 30 UioHS,
MOCAE Hero BbiAaA KOMaHAY NPEeKpaTnUTb BCE
onepaunun No MnOArotoBke K Aa/\bHef/'ILIJeMy
CHWXEHWIO OpbUTLI U NOCAAA Ha 3eMAto 3a-

* BB Ne5, 2005, ctp. 24; Ne10, 2007, cp. 18

npoc O AaAbHENLIMX AEWCTBUSX. B TeueHue
CAEAYIOLMX ABYX AHEN WHXEHEepbl rpynnbi
COMPOBOXAEHWSA B OCHOBHOM MPEOAOAEAU
BO3HUKLLME NPOBAEMBI.

Tem BpemeHem Llepepa npoponKaet
YAVMBAATb Y4eHbIX. K TaMHCTBEHHbIM 6eAbIM
nATHaM Ha ee NoBepxHoCTU AobaBuAach elle
OAHa 3arapka — NPOAOAroBaTas NMpamMuAanb-
Hasi ropa AOCTAaTO4HO MNPaBUAbHOM GOPMbI,
BO3BbILLAIOLLAACA MOYTU Ha 5 KM Hap OTHO-
CUTEABHO POBHBIM OKPYXalOLLMM Y4acTKOM
MECTHOCTH. XOTb 3Ta BbICOTa MO 3€MHbIM Mep-
KaM W He BbIFASIAMT BreyatAstoLLen, No OTHO-
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®opma KpaTepos Ha NoBepxHOCTH Liepepbl 4acTo 0TIMYAETCA OT KPYrOBOIA.
BHW3y B6NIM3M ropu30HTa 3aMeTHa NMpamMnAanbHas ropa BbicoToi 0KOO 5 KM.
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A Heo6bluHas nupamupanbHas ropa (npasee u
BbIlLE LEHTPa CHUMKA) NOAHMMAETCA MOYTH Ha 5 KM
Haj, CPABHUTENBHO MNOCKUM YYACTKOM OKpYIKaloLLeit
MecTHOCTH.

BceneHHas), NpOCTPaHCTBO, Bpems]

V¥ [pynna ApKux nATeH Ha u3o6paxkeHuy,
nony4eHHOM 9 UIOHA C BbICOTbI 4400 KMm.

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

LUEHMIO K PaAUyCy KapAMKOBOM MAGHETbI OHa
COCTaBASIET OLLYTUMYIO BEAUMUMHY — BOAbLLE
OAHOTO MPOLEHTa (BbICOTa KPyMHEMLLEH ropbl
COAHEUHOM crcTeMbl — MapcUaHckoro OAMM-
na? — oTHoCcUTEABHO paauyca Mapca He nipe-
Bbllaet 0,8%). CbemKy HeobbluHOW AETaAu
penbeda B pasnnyHbIX pakypcax Dawn npous-
BOAWA B NEPHOA € 6 Nno 18 utoHa 2015 .

Becbma OpUIMHaAbHO BBIFASAAT Tak-
Xe yAapHble KpaTepbl, GopmMa KOTOpbIX
3aMeTHO OTAMYaeTCs OT Kpyrosou. Mpeano-
AOXMUTEABHO TaK1e aHOMaAWW BO3HUKAU NPU
yAapax MeTEOPOMAOB CPaBHUTEABHO KpyM-
HbIX pa3mepoB, Bpe3aBLluuxcs B Llepepy ¢
OTHOCWUTEABHO HEBBICOKUMU  CKOPOCTAMM
(nopsiaka KUAOMETPA B CeKyHAY). pu Takux
YCAOBUSAX HA KOHOUIYpaLIMIO KPAaTEPHOTO Ba-
AA CUABHO BAUSIET NAOTHOCTb M COCTaB MOPOA
B OKPECTHOCTAX MeCTa NapeHums.

MHTepecHo, uto 6OAbLUME KpaTepbl Ha
Llepepe uacto MMEIOT NMAOCKOE AHO W AMLLIE-
Hbl LEHTPaAbHOM ropku. Takas ocobeHHOCTb
HexapaKkTepHa AASl KpaTepoB Ha obbekTtax
BHyTpeHHer ConHeuHon cuctembl (Mepky-
pusa, BeHepbl, Mapca, AyHbl), HO NOYTK No-
BCEMECTHO BCTPEYAETCH Ha AEASIHbIX AyHaX
nAaHeT-ruraHToB. Mo croBam Kapona Pew-
MOHA@ 13 NabopaTtopru peakTUBHOTO ABUXE-
HuA (Carol Raymond, JPL NASA, Pasadena,
California), 310 MOXET ObITb BaXXHOW NOACKa3-
KOM, MO3BOAFIIOLLEN AeNaTb BbIBOAbI O BHY-
TPEHHEW CTPYKTYPE KAaPAMKOBOM MAGHETbI.

M3-3a BbieynomsiHyTbIX cboeB nepe-
XOA 30HA@ Ha 6onee HU3Kyo pabouyto opbu-
Ty (BbicoTOM 1450 KM) MPULLAOCH OTAOXKMTD,
OAHAKO COTPYAHWKM pabouei rpynnbl MUC-
CUW HAAEHTCA 3aBEPLUUTb 3TOT MaHeBp AO
KOHLa aBrycra.

2 BMB Ne10, 2005, ctp. 24; Ne 12, 2005, cTp. 16
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A 3TOT CHUIMOK AEMOHCTPUpYET pa3Hoo6pasHble
reonoruyeckue CTpyKTypbI Ha nosepxHocTu Liepepbl.
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Tak B npeacTraBneHun
XYAOXKHUKa byAeT BbirnsaeTh
O/MH U3 NPONIETOB
KOCMMYECKOro annapara
Bo3ne EBponbI — camoro
MaNieHbKOro U3 YeTbipex
ranuneeBbix CNyTHUKOB
lOnutepa.

Nipoaon:xkaerca NOArOTOBKA
MUccuM K EBpone

NMOCAEAHWE TOAbI HOMKU-
TePUaHCKWM CnyTHUK EB-
pona CUMTaeTcsl OAHUM

13 Haubonee NepCrneKTMBHbIX

mecT B COAHEYHOM CUCTEME AAA

Nnoucka NpuU3HaKoB BHE3EMHOM

Xun3Hn.r Hoas muccua NASA,

nepea KOTopow NoctaBAEHa Ta-

Kas 3apava, yxe nepelina ot

basbl BbIOOPa Hay4YHbIX MHCTPY-

MEHTOB AASl KOCMMYECKOTO ar-

naparta K atany peaau3aLuy.

KoHuenuua HOBOM MWCCHM

BKAKOUAET B cebsa aAeTanbHoe WC-

cnepoBaHue  EBponbl € LEeAbO

BbIIBAEHWUSA MPWU3HAKOB KM3HE-

AEATEABHOCTM Ha  MOBEPXHOCTU

CryTHUKa. OHa NOAYYMAA MOAOXKM-

TeAbHbIM OT3bIB COOTBETCTBYHOLLIMX

3KCMEPTHbIX rPynn W B HACTOs-

LLiee BpeMS, MO CAOBaM MOMOLLL-

HUKa aAMMHUCTPaTopa HayuHbIX

nporpamm NASA AxoHa [pyHc-

denbpa (John Grunsfeld), Bery-
naer B CTapuio  paspaboTku

MEXMAGHETHOrO annapara.

3oHp Galileo, paboraBimi

B OKpecTHocTAx KonuTtepa B KOH-

ue 1990-x rop0B M B HAYaA€ Hbl-

HeLHero Beka,? NpPeAOCTaBWA

ybeauTEAbHbIE AOKA3aTeAbCTBa

Toro, uto EBpona, pasmepsbl KO-

TOPOM COMOCTaBUMbl C pa3me-

pamu A\yHbl, NOA AASHOM KOPOW

UMeeT TAyOOKWI OKeaH XUAKOM

1 BMB Ne3, 2005, ctp. 14; Ne 9, 2013, c1p. 15
2 BMB Nel, 2003, ctp. 20; Ne1, 2006,
ctp. 31; Ne10, 2007, c1p. 24
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COAEHOMN BOAbI. Pesyabtatbl mc-
CAEAOBaHUM MOKa3bIBaKT, UTO
3TOT rAOBaAbHbIV OKEaH MOXET
CcoAEpXaTb BABOE OOAbLLE BO-
Abl MO CPABHEHWIO C 3€MHbIMU
3anacamu. Ecan k atomy poba-
BWUTb CKaAUCTOE AHO, UCTOYHMK
3Hepruun (B Gopme NPUAMBHbBIX
cun HOnutepa U ero KpynHew-
LLMX CMYTHMKOB) U HaAUuMe op-
raHUYECKMX BELLECTB, CAEAyeT
npu3HaTb, Yto Ha EBpone npw-
CYTCTBYIOT BCE YCAOBMWSl, HE0O-
XOAMMbBIE AN MOAAEPXKAHUS
XKM3HEAEATEABHOCTU  MPOCTbIX
OpraHn3mMoB.

Mporpammon Mmmuccum npea-
ycMaTpuBaeTcs, u4to anmapar
AOAKEH ObITb 3anylueH K onu-
Tepy B 2020-x ropax v BbIAAET
Ha opbuTy BOKPYr HEro nocae
KOCMUWUYECKOTO  NyTeLlecTBus
AAMTEABHOCTBIO B HECKOABKO
A€T. MCKYCCTBEHHbIN CMYTHKK
NAaHeTbl-TMraHTa byaet cosep-
LaTb OAMH 060POT BOKPYr Hee
3a ABE HEAeAW, MPeAoCTaBAAs
MHOXECTBO BO3MOXHOCTEN AAA
6AM3KMX nponeToB EBponbl —
B pacnucaHny MUCCHUM MX NPeA-
yCMOTpeHO 45. B xoae Kaxaoro
M3 HUX 30HA MOAYYMT M306pa-
XEHWSA AEAAHOM MNOBEPXHOCTU
CMyTHUKa C BbICOKMM pa3peLue-
HUEM ANl UCCAEAOBAHUS €€ CO-
CTaBa W CTPYKTYpbl.

PykoBoacTBO
BO3AOXEHO  Ha

NPOEKTOM
Naboparto-

pUI0 PEAKTUBHOIO ABWXEHMSA
(Jet Propulsion Laboratory)
B kanndopHuickon Tacapu-
He.> C2011 r. JPL B coTpya-
HuuectBe ¢ Nabopatopuen
NPUKAAAHOM OU3KMKKU YHUBEP-
cuteta  AKOHa  XOMKKHCa
(Applied Physics Laboratory,
Johns Hopkins  University,
Laurel, Maryland) wu3yuaer
BO3MOXHOCTU  MPaKTUUYECKOM
peanrM3aumv MHOXECTBEHHbIX
NPOAETOB U onpeperdeT 0b6b-
€M MCCAEAOBaHUM, AOCTYMHbIX
B TAaKOM pexuMme.

HayuHble WMHCTPYMEHTbI,
BblOpaHHbIE AAA  OCHALLEHWS
MUCCUM, BbIAM @HOHCUMPOBAHbI
26 mas. B cnvcke yupexaeHun,
CO3AAOLWMX HayuyHoe 060pyAo-
BaHUE, KPOME YXe YNOMSHYTbIX
AabopaTtopuid,  MPUCYTCTBYHOT
YHuBepcuteT wrata Apu30oHa,
Texacckuit yHuBepcuteT B OCTu-
He, a Takxe Hro-3anapHbin
Hay4YHO-UCCAEAOBATEABCKUIA WMH-
ctutyT B CaH-AHTOHMO (Texac) u
Yuusepcutetr Konopapo (boya-
Aep). AnpekTopat muccuu B Ba-
LUMHITOHE YX€e AAMTEAbHOE Bpe-
MS  OCYLLECTBASIET  LLUMPOKMM
CMEKTP WCCAEAOBAHUM B pam-
Kax OOAbLIOTO  KOAMYECTBa
nporpaMmM  u3ydeHus 3emMAu,
KOCMUYEeCKoM noroabl, ConHeu-
HOM cHUCTEMBI M BceneHHOMN.

S BMB Ne12, 2014, c1p. 8

BCESIEHHASA
OTALZOH

C048. Cypaun B. BceneHHas
otApof

91a  3HUMKnONEAMs  MOAe3Ha
BCEM, KTO WHTepecyercA CTpoe-
HUem BceneHHOW U KOCMUYECKOH
$U3UKOH, KTO TaK UAM MHAYE CBA-
3aH C UCCAEAOBAHUAMU KOCMOCA.
B HeW npuBeAeHbl TOAKOBAHWA
6onee uem 2500 TepMMHOB U3
LUMPOKOr0 AMAna3oHa KocMuue-
CKUX HayK — OT actpobuonoruu
AO fIAepHOiA acTpodusuku. Knura
COAEPXUT MPUAOKEHUA C KapTa-
MU 3Be3AHOT0 Heba, NOCAEAHUMH
AQHHBIMH 0 KPYNHENLINX TEAECKO-
nax, nAaHeTax, UX CNyTHUKaXx, COA-
HEYHbIX 3aTMEHMSAX, METEOPHbIX
NoTOKaX, 3Be3AaX M ranakTUKax.
PaccuutaHa Ha LWUKOAbHUKOB, CTy-
AEHTOB, YUUTENEH, )XYPHAAUCTOB U
nepeBOAUMKOB.

ML Xeai

UETORI
FCENEHHAS,

Ot Boneworo eapsiea ,‘"ﬂ
A0 YyCKOPEHHOMO

LJRaciu MR

APKOE .
00 Cyneperpy

i __'\-

X020. XBan M.I.

HeuctoBan BceneHHas: Ot
boAbLIOro B3pbIBa AO YCKOPEH-
HOT0 pacluUpeHus1, OT KBapKoB
AO CynepcTpyH
PaccmatpuBatotcs  npobaembl
POXAEHUS HaWero mupa B pe-
3yAbTate boAbLIOrO B3pbiBa, NOA-
po6Ho onucbiBaeTca dpUHaAbHasA
CTaAuA 3BOAKOLMW 3BE3A U OT-
KPbITUE B CAMOM KOHLLE MPOLLAO-
ro BeKa KOCMUUYECKOro Bakyyma
KaK aHTUrpaBuTaLuM, SBASIO-
LWeACA NPUYMHOW YCKOPEHHOrO
pacwupeHus BeeneHHoM.

MoAHBIN NepeveHb KHHT,
HaAMuMe, LieHbl

shop.universemagazine.com

WA N0 TeAePOHY
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Jien Ha KOoMeTHOM aAaDpe

a CHUMKax fiapa kometbl Yypromosa-TepacumeHko (67P/
Churyumov-Gerasimenko), cAeAaHHbIX EBPONENCKUM aBTOMaTK-
ueckuM annapaTtom Rosetta elle B ceHtbpe-okabpe 2014 r.,*
06HapyXeHbI CBETAbIE MATHA, MPEACTaBASIOLLME COOOM, MO BCEN BUAW-
MOCTH, BbIXOAbl HA NOBEPXHOCTb OTHOCUTEABHO YMCTOrO BOASIHOTO AbAA.
Bcero 6bIn0 HaaeHo 0kono 120 ApKKX 06pa3oBaHUii — KaK OTAEAbHbIX
06HaXEHMUI, TaK U MX rpynmn. Ha MOMEHT CbeMKW OHU BbIAM B OCHOBHOM
COCPEAOTOUEHbI B permoHax AHykeT, vixoten 1 XatmexuT. CTatbs 06 3ToM
OTKPbITUM HEAABHO OMybArKOBaHa B XypHane Astronomy&Astrophysics.

o cnoBaM COTPyAHMKA WMCCAEAOBATEABCKOWM Tpynnbl AHTyaHa
Mommepons 13 YHuBepcuteta bepHa (Antoine Pommerol, Universitat
Bern, Schweiz), BO Bpemsi ceaHCOB (POTOCHEMKM, 3aneyaTAeBLLMX
CBeTAble 0O6pa3oBaHUs, KOMETa HaXOAMAACb CPABHUTEABHO AAAEKO
ot ConHUa, ee AAPO MMENO HEBBICOKYHO TEMMEPATYPY, U BOASHOM AEA
B TAKMX YCAOBUAX AOAKEH ObIA UCMAPSATLCS C OTHOCUTEABHO HEOOAL-
LLOM CKOPOCTbIO — A0 MUAAMMETPA B Yac. C Apyrov CTOPOHBbI, eCAU Bbl
3TM 06pa30BaHUA COCTOSIAU U3 TBEPAOKN YIAEKMUCAOTbI («CyXOrO AbAQ»)
UAK Bonee AETyUMX COEAMHEHWIM B KPUCTAAAMUECKOM COCTOSIHWM, B
KOCMMWUYECKOM BakKyymMe OHM Bbl AOCTAaTOUHO BObICTPO CyOAMMMPOBA-
AUCb — NPEBPATUAWCH B ra3d, MUHys XUAKYHO da3y.

Ha ¢otorpadusx, noaydeHHbIX BCKOpe NMOcAe NpUbbITUS 30HAQ
Rosetta K LeAr, AAPO BbINASIAEAO HEOXMAAGHHO TeMHbIM. [Tpeanonara-
AOCb, UTO OHO MOKPBITO CAOEM OPraHUYECKUX COEAMHEHWI C BBICOKUM
COAEPXAHMEM yraepoaa. TemM He MeHEe, CKBO3b 3TOT CAOM KaKUM-TO
06pa3oM AOAKHBI OblAM NPOBUBATLCS BOASIHOM Map M Apyrue rasbl,

* BMNB Ne8, 2014, ctp. 21

Xarmexur.

25m -

WmxoTen

dopmupytoLme KoOMeTHyr0 atmocdepy (komy). CyliecTBoBana BEPO-
ATHOCTb TOrO, YTO TEMHAs KOPKa NPOCTO AOCTATOYHO MOPUCTas U He
COCTaBAdAET nperpaabl ANA Fa3006pa3HbIX BELLECTB. OAHaKO peanb-
HOCTb OKa3anaCb HECKOAbKO CAOXHeeE: Mo-BUAMMOMY, Ha HEKOTOPbIX
yyacTKax aTa Kopka Bpemsi OT BpemeHu cbpacbiBaetcsi, 0bHaxasn 60-
Aee CBETAblE NOAMOBEPXHOCTHbIE CAOU KOMETbI.

Kak nokasan aHanu3 CHMUMKOB, MOAYYEHHbIX KaMepOVI BbICOKO-
ro paspetueHus OSIRIS, noBepxHOCTb AApa BECbMa HEOAHOPOAHA M
60AbLLIE MOXOXA HA MO3aMKy M3 YYacTKOB C Pa3AMUHON OTpaxatoLlen
CMOCOBHOCTLIO — OT MOYTU YEPHbIX A0 6eAbIX. OCOBEHHO XOPOLLIO 3TH
pPasAnumMa BUAHBI MPU CbEMKE B BAMXHEM MHOPAKPACHOM AMANa3oHe.
3HauuTeAbHASA YaCTb CBETAbIX MNATEH, KAaK NOKa3bIBAKOT UX CNEKTPbI, CKO-
pee BCero, NpeAcTaBAsieT cOB0M 3aAeXM OTHOCUTEABHO UMCTOTO AbAQ.

YueHble NPOBeAU PsiA IKCMEPUMEHTOB B AaBOPATOPHOM «CUMYASTOPE
KOMETbI», UMUTUPYIOLLEM NOBEAEHUE AETYHNX BELLECTB, YKPbITbIX MUAAU-
METPOBbIM CAOEM OPraHnku C NPUMeCbro MVIHepa/\bHOVI KOMMOHEHTI,
B YCAOBMSIX KOCMMWYECKOTO MPOCTPAHCTBA (B BaKyyMe NOA AEMCTBMEM
COAHEUHbIX Ayuel). Ha n3yuaeMbix 06pasLiax ASMCTBUTEALHO NMOSIBASIAVCD
1 NMO3XEe UcUe3aAn CBETAbIE MATHA, NOXOXKUE Ha Te, KOTopble choTorpadu-
poBana Rosetta. 310T daKT, N0 MHEHUIO PYKOBOAMTEASI paboueit rpynmbl
kamepbl OSIRIS Xonbrepa Cvipkca (Holger Sierks), obbsicHsET, novemy
MoHauany KOAMYECTBO BOAFHOIO AbAa Ha KoMeTe YypromoBa-Tepacvmen-
KO NOKa3aA0Cb UCCAEAOBATEAAM CAULLKOM MaA€HbKUM.

MHTEpecHo, UTo paHee CBETAbIE OTAOXEHWS Ha MOBEPXHOCTU Obl-
AY TaKXe 3aperncTpupoBaHbl Ha Aape komeTbl Temneaa 1 (9P/Tempel)
HE3aA0Ar0 A0 CTOAKHOBEHMS C HUM 30HAA@ Impactor B paMkax MUCCUM
Deep Impact.

50m

Wmxoten

50m

__xénpu-MMXOTen

UmxoTen

Bbixoabl BOAAHOrO Nbjia Ha NOBEPXHOCTb AAPa KOMeTbl YyplomoBa-fepacumeHko,
cthotorpacupoBaHHbie B ceHTA6pe 2014 r. Kamepoii OSIRIS: cneBa — cHUMKM,
nonyyeHHble 5 ceHTA6psA, cnpasa — 16 ceHTAGPA.

]8 BceneHHas), NpOCTPaHCTBO, Bpems!

www.universemagazine.com
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ARTUBHOCTb Ha TEMHOMW CTOPOHE KOMETbI

0 Mepe MOCTENEHHOTO NPUBAMXKEHNS

K COAHLY aKTMBHOCTb KOMETbI Yypto-

mMoBa-lepacumeHko (67P/Churyumov-
Gerasimenko) npoaonkaer pactu. Hosble
1306paxeHusi, NOAYYEHHbIE KaMepoW BbICO-
koro pa3peLueHus OSIRIS eBponenckoro 3oH-
Aa Rosetta,! AeMOHCTPMPYIOT ee UHTEPECHbIe
0COBEHHOCTH: OKa3anOCh, YTO ra30BO-TbIAE-
Bble BbIBPOCHI C HEKOTOPbIX Y4ACTKOB NOBEPX-
HOCTU fiApa MPOAOAXKAIOTCA A@Xe MOCAE TOro,
Kak Mx nepectaet ocsellarb COAHLE, BbI3bl-
BaloLLLee HarpeB 1 UcnapeHe KOMETHOIO Be-
wectsa. 06 atom coobiaeT komaHaa OSIRIS
M3  WMHcTUTyTa uMccaepoBaHWin  COAHEYHOM
cucteMbl M. Makca [laaHka (Max Planck
Institut flr Sonnensystemforschung) B He-
MeLKOM [eTTUHreHe.

Ha cHMMKax, caenaHHbIx 25 anpeas, yaa-
AOCb BbISIBUTb CTPYW ra3a B HeOOAbLUOW 06-
Aactv Maart npumepHO Yepes noavaca nocae
MeCTHOro «3axopa ConHua». W306paxeHust
UETKO MOKA3bIBAIOT HECKOABKO TOHKMX ra3o-
BO-MbIAEBbIX «POHTAHOB», OLIOLLIMX B KOCMOC.
Mo chnoBam COTPYAHUKOB rpyMrbl COMPOBOXAE-
HUA, HabAOASTb NOAODHbBIE COOLITUA OHU Ha-
YaAu COBCEM HEAABHO. PaHblue aKTMBHOCTb
KOMETbI NPOSABASIAGCH TOABKO Ha OCBELLEHHbIX
yyactkax. Kak ToAbko COAHLE CKpbIBAAOCh,
BbIOPOCH! LWAM Ha YOblAb U He BO30OHOBAS-
AMCb AO «PaCCBETa» CASAYIOLLErO KOMETHOTO
AHA. OAHMM M3 HEMHOMUX MCKAKOUEHWIA CTaAO
3aperncTpupoBaHHoe 12 maprta cobbiThe, Kor-
Aa Kamepbl MOMMaAM BO3HWKHOBEHWE CTPyM
BbI6pOCA Ha rPaHULIE OCBELLIEHHOW 1 HEOCBE-
LLeHHOM obaacTu peroHa Mmxoten.

A OOBSICHEHUST TAKUX ABAEHWIM BbIABU-
HYTO MPEAMOAOXKEHWE O TOM, YTO MAYOUHHbIE
CAOV KOMETbI MOTYT AOCTATOUHO AOATO COXpa-
HATb TEMAO, «3anaceHHoe» 3a BPemsi, Ha npo-
TSDKEHUM KOTOPOTO MOBEPXHOCTb OCBELLaAaCh
ConHueM. B pesyabrate CTaHOBWTCA BO3MOX-
HOM YCTOMUMBAA aKTMBHOCTb OTAEAbHbIX PEru-
OHOB AQXE MOCAE HACTYNAEHUSI TEMHOTbI. Yxe
AOKa3aHo, YTo BEPXHUE CAOM KOMETHOIO SIAPA,
MOKPbITbIE CAOEM PbIXAOH MbIAW, OLICTPO OCTbI-
BAlOT, OKa3aBLUWCb Ha TEHEBOW CTOPOHE, HO
rasbl M3 rAYOOKUX MOANOBEPXHOCTHLIX CAOEB,
OCTaIOLLMXCA TEMABIMM, MPOAONKAIOT GOpPMU-
poBaTtb HabAAAEMbIE BbIOPOCH!.

MHTepecHo, Uto B XOA€ MPOAETOB KOCMU-
UECKMX annapaToB BOAM3U APYTUX KOMET — Ta-
KMX, Kak komeTa Bunapa 2 (81P/Wild 2, 30HA
Stardust?) u kometa Temnens 1 (9P/Tempel 1,
muceua Deep Impact®) — takxe 6biAM nonyye-
Hbl AOKa3aTeAbCTBA AKTMBHOCTM Ha HOYHOW
CTOPOHE SIAEP «XBOCTATbIX CTPAHHULY.

1 BMNB Ne2, 2004, ctp. 14; Ne 10, 2014, c1p. 20
2 BINB Ne2, 2006, ctp. 16; Ne 7, 2008, ctp. 27
3 BINB Ne7, 2005, c1p. 2; Ne 10, 2005, ctp. 27
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A WUso6paxenue agpa Kometbl Yyplomosa-lepacumeHko, nonyyeHHoe kamepon OSIRIS 30Haa Rosetta
15 anpens 2015 r. ¢ pacctosHua 93 km (3kcno3uuua 0,096 cekyHa). OKONO LLeHTPa CHUMKA BUAHDI CTPYM
MCNapuBLLErocsA KOMETHOTO BELYecTBa, MCTEKaloLMe YIKe C HEOCBELYEHHOr0 Y4acTKa NoOBEPXHOCTH.

ESA/Rosetta/NAVCAM — CC BY-SAIGO 3.0

A CHumok komeTbl YypromoBa-fepacumeHko,
cpenaHHblit Kamepoit NAVCAM 7 uioHa
€ paccTosHna 203 Km.

3a Hepend A0 «NpobyxAeHWs» noca-
AOYHOro Moayaa Philae, 7 wuona 2015 r.,
60pTOBOI HaBUraLUMOHHOW kamepoit NAVCAM
30HAa Rosetta 6bIA0 NOAYyYEHO NaHOpPaMHoe
n3obpaxeHve kometbl YypromoBa-Tepacu-
MeHKo (67P/  Churyumov-Gerasimenko)
c pacctoaHma 203 kM. PaspelleHve

CHUMKOB COCTaBMAO 17,3 M Ha NUKCEAb.

B momeHT cbemku ConHUe ocBella-
N0 BOABLLYIO AOAKD KOMETHOTO siApa (BMAHA
BBEPXY), @ €r0 MeHbLUasa AOASi NPOCMaTpu-
BaAaCb KaK TEMHbIV CUAYST Ha GOHE COAHEY-
HOro CBETa, PACCEAHHOTO KOMETHOM NbIABIO.
Mo UeHTPYy APKOM YacTu siApa PasAMUYUMbI
XapaKTepHble YepTbl OTHOCMTEAbHO TAAAKO-
ro peruoHa Mimxoten, a Takxe Kpan pernoHa
ALL B €ero BEpXHen AeBOM YacTu. YAAMHEHHas
BrMaAMHa ATOHA YaCTMYHO HaXOAMTCH B TEHU
N AEXMUT B HUXXHEM AEBOM YrAy, @ YacTb «[O-
PUCTOro» perMoHa Xenpu — B NpPaBoM.

N306paxeHne 006pabotaHO  BbIUUCAW-
TeAbHbIMU CPEACTBaMM, 4TOObl YeTye Bblsi-
BWUTb a@KTMBHOCTb KOMETbI, MPOSIBAAIOLLYIOCA
BO MHOXECTBE ra30BO-MbIAEBbIX CTPYM (AXe-
TOB), 0COBEHHO XOPOLUIO 3aMETHbIX B BEpX-
HeW YacTu CHUMKa. BelLecTBo AXETOB Takxe
OTBETCTBEHHO 3a NOsiIBAEHWE OOLLEro cBeve-
HUS1 BOKPYT SApa — HECTAOUABHOW KOMETHOM
atMocdepbl (KOMbl), KpacrBo 06paMAstoLLIEN
CUAY3T €€ TEMHOM «LIEU» Y MEHbLLEN AOAM.

MpucoeauHANTeCh K Ham B COLMANbHDBIX CETAX
B @ wm

BceaeHHasl, NpocTpaHcTeo, spemst 19
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OOHapy:KeHbl cneAbl yrnepoaa B NepBbIX rANAKTURAX

CTPOHOMBI noA py-
KOBOACTBOM Mutepa
Kanaka 13 KaandopHui-

CKOTO TEXHOAOTUYECKOTO WHCTU-

TyTa B [NacapmHe (Peter Capak,

California Institute of Technology,

Pasadena) ¢ nomoLubo boabLLo-

ro arakamckoro MUAAMMETPOBO-

ro/CybMUAAMMETPOBOrO MaccuBa
paanoteneckonos ALMA B Yuanir-

CKMX AHAAxX! BbISIBUAWM MPU3HAKK

HaAMUMS MbIAM B MEX3BE3AHOM

MPOCTPAHCTBE  FanaKTUK  paH-

He BceneHHOM, CBET OT KOTOPbIX

leA K Ham 6onee 13 MApA. AeT.

Kak 1 0XXMAAAOCb, €€ KOHLEHTPa-

LSl TaM OKa3aAacb MeHbLLE, YeM

B COBPEMEHHbIX raraKTUKaX.

[a3 W nbiAb ABAAKOTCA  OC-
HOBHbIMW KOMMOHEHTAMWU  MeX-
3BE3AHOM CPEAbI M BaXHbIM «CTPO-
WTEABHBIM  MaTtepuanom»  AAA
3Be3A M naaHet. 98% Bcen mac-
cbl 6ap1oHHOW MaTepun Beeneh-
HOW COCTaBASIFOT BOAOPOA W FeAUA.
OcraBwmecs 2% — BCe XMMMUYe-
CKME 3NEMEHTbI TAXEeNee TreAus
(acTpoHOMbI YCAOBHO Ha3blBatoT
UX TEPMUHOM «METaAAbIY) — Ost-
BMAUCb B pe3yAbTate TepMOsiAep-
HbIX peakuuii B Heppax 3Be3A.>
Moatomy BeLLecTBO, M3 KOTOPOro
COCTOSIT MbIAMHKW, HE MOMAO BO3-
HUKHYTb paHbLlEe, YeM 3aXIUCh
nepeble cBeTMAA. COOTBETCTBEH-
HO yYeHble OXMAAAW, YTO NepBbIe
raAaKTUKK BbIAK NMOUTH CBOOOAHBI-
MW OT MbIAY, MPOU3BOAS €€ YXE B
npoLecce CBOEN 3BOAIOLMU. Tem
He MeHee, GaKTbl, MOATBEPXAAIO-
LLIE TaKoe NMPEANOAOXKEHUE, MOAY-
UUTb AOATOE BPEMST HE YAGBANOCh.

BecnpeueapeHTHO BbICO-
Kas UyBCTBUTEALHOCTb 0bCep-

* BMB Ne10, 2012, ctp. 17
2 BrB Ne6, 2014, cTp. 4
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A Paauounsobpaxenuns yetbipex U3 AeBATU AaNEKUX PAHHUX FANAKTHK,
nony4yeHHble Teneckonamu maccmsa ALMA.

Batopuu  ALMA  nossoavAa
HEMOCPEACTBEHHO  3aperucTpu-
poBaTb CAabble CAEAbl aTOMOB
YrAEpOAa B MEX3BE3AHOM Mpo-
CTPaHCTBE TaK Ha3blBAEMbIX
«HOPMaAbHbIX»  TaAaKTUK. 3JTH
CAeAbl 0OHAPYXUAUCb Ha PaccTo-
AIHWKW, COOTBETCTBYHOLLEM MpPU-
MEPHO MWAAMAPAY AET NOCAe
Boabworo B3pbiBa, 4to nomor-
AO aCTpOHOMaM Ayylle TMOHSTb

XMMUYECKYIO  3BOAIOLMIO  Ha-
wero Mwupa. Tenepb MOXHO
YyTBEPXAATb, UTO HOPMaAbHble

raNnakTMku B paHHen Bceneh-
HOM y>Xe MMeAU B CBOEM COCTaBe
YIAEPOA, HO BbIAW HE CTOAb XMMMU-
yecku boratbiMK, Kak NOAOBHbIE
UM OOBEKTbI HECKOABKO MUAAW-
apAOB AET crycTs, rae HoAbLuas
yacTb YrAepoAa CBS3bIBAETCH C
APYr'MMK aToMamu B MPOCTble

PEKOMEHAYEMAS KHUTA

1010. Uaanc .M. PeBOAIOLMK B aCTPOHOMUM, KOCMOAOTUU U PU3UKE.

OpraHWyeckMe MOAEKYAbl (NPo-
CTENLLEN U3 HUX MOXHO CUMTaTb
oKkucb yraepoaa CO) 1 KOHAEHCH-
pyeTcs B NbIAEBbIE YaCTHLbI.
MaccvBy — paAMOTEAECKOMOB
BrepBble YAANOCb  OBHaPYXMTb
B MEX3BE3AHON Cpepe AeBATU
04YeHb MOAOABIX AGAEKMX FaAAKTUK
UCKAKOUMTEABHO CAaboe  «cBeue-
HWE» MOHU3MPOBAHHOIO YTAEPOAa
Ha BOAHAX MUAAMMETPOBOIO AMa-
nasoHa. Bospact BceneHHoM B TO
BPEMSI COCTaBASIA AULLIb 7% OT ee
COBpPEMEHHOro Bo3pacta. Papu-
OU3AYUYEHUE YTAEPOAHBIX aTOMOB
MOMO BO3HWKHYTb MO  MpWUYK-
HEe WMOHM3AUMM WX MOLLUHBIM YAb-
Tpad1OAETOBLIM U3AYUYEHMEM,
MCMYCKaeMbIM  SIPKUMM  MOAOAbI-
MW MaCCUBHbIMW 3BE3AAMM.
CnekTpanbHble AMHWU WOHK-
3MPOBAHHOTO YTAEPOAA YXe AAB-

HO cuuTalotc  3QGEKTUBHBIM
MHCTPYMEHTOM AN M3YyUeHMs
cTeneHun oboralleHUst ranaktuk
anemeHTamu Taxenee reams. Co
MHOTUMW U3 HUX YIAEPOAHbIE
aToOMbl BCTYNatoT B XMMUUYECKME
peakumu, GopMUpYst MHOTAA AO-
CTaTOYHO CAOXHbIE MOAEKYAbI,>
6Aaropaps  uYemy  SAEMEHTHbIN
YIAEPOA, KaK MpaBUAO, HabAO-
AAeTCs B ropaspo bonee HU3KKMX
KOHLEHTpaLWsAX MO CPaBHEHWIO
C APYTMMW TSXEAbIMU IAEMEHTa-
MU B MEX3BE3AHOM MNPOCTPaH-
cTBe. Takasi 0cOBEHHOCTb AenaeT
€ro OTAVYHBIM «TPACCEePOM» AASI
OTHOCUTEABHO MOAOABIX  3BE3A-
HbIX CUCTEM, HaXOAALUMXCA Ha
PaHHKUX CTaAMAX 3BOAOLMKU. Chae-
AOBaTeAbHO, €CAU Mbl BUAMM B
MEX3BE3AHOM CPEAE UMEHHO MO-
HU3WPOBAHHLIA YTAEPOA — 3TO
3HAUMT, YTO KOHLEHTpauWsi ApY-
rMX 3AEMEHTOB TaM OTHOCUTEAb-
HO HM3Ka. N coBepLleHHO Apyras
KapTMHa HabAOAAETCA B ranak-
TMKax C BO3PaCTOM Ha ABa MUA-
AMapAa AeT BOAbLLIMM, B KOTOPbIX
Y€ 04YEeHb MHOTO MbIAU U3 COeAW-
HEHUI TSXKEAbIX IAEMEHTOB.

Takum  obpa3om, acTPOHO-
Mbl KOHCTATUPYIOT, UTO Ha PaHHMX
aTanax 3BOAOLMM HALLero mMuvpa
yXe cHOpMUPOBAAUCH FAAaKTUKH,
CpaBHUMbIE MO pa3mepam ¢ TeMu,
KOTOpble Mbl CUATAEM «HOPMaAb-
HbIMW» AASl HALLEro BPEMEHM.
OpHako pasHuLa B XMMUYECKOM
COCTaBe W 3aMETHbIM HEeAOCTa-
TOK MbIAEBOM KOMTMOHEHTbI YKa3bl-
BalOT Ha TO, UTO MCCAEAOBAHHbIE
3BE3AHbIE CUCTEMbI AEVCTBUTEAL
HO HaXOASITCS B HAYaAbHbIX CTaaK-
X CBOETO Pa3BUTHSA.

3 BB Ne9, 2013, ctp. 4

B KHUTe B KauecTBe NOCAEAOBATEAbHbIX TEPEAOMHBIX 3TaNOB B Pa3BUTUU €CTECTBO3HAHUSA BLIAGAEHBI U KPATKO 0YepUeHbl YeTbipe
TA06anbHble eCTeCTBEHHOHAyUHbIe PEBOAIOLMM (apUCTOTeAeBCKas, HbIOTOHOBCKAs, SWHIITEHHOBCKAs M NOCTIHHWITEHHOBCKaR).
Kaxaan U3 HUX OAHOBPEMEHHO MPOUCXOAUAA B aCTPOHOMMM, KOCMOAOTUM U GU3NKE, CONPOBOXAAACL PAAUKAAbHBIM W3MEHe-
HUEM KOCMOAOTHYECKHUX NPEeACTaBAEHUH U dU3Mueckoro dpyHaameHTta. Mepsas (apucTotereBcKas) PEBOAIOLMS 0Ka3anacb CBOe-
06pa3HbIM NPOTOTUNOM BCEX TPEX NOCAEAYOWHMX. [IPOBOAUMOE B AaHHOI KHUTE DoAee AeTaAbHOE PAaCCMOTPEHHE 3TOW PEBOAIOLIUM
N03BOAAIET CBA3aTb BOEAUHO aHTUUHYIO U COBPEMEHHYI0 ¢pa3bl Pa3BUTUA eCTECTBO3HAHUA, BKAIOUAs COOTBETCTBYIOLME NPEACTaB-
AEHUSA 0 GYHAAMEHTAAbHBIX CTPYKTYPHbIX IAEMEHTaX MaTepUu U CO3HaHUSA. U3aaHue NPEACTABASIET MHTEPEC AAA UCTOPUKOB ecTe-
CTBO3HAHWs, a TaKXKe aCTPOHOMOB U GU3UKOB, MHTEPECYIOLLUXCA NPOOAEMAaMU KOCMOAOTUM U €€ UCTOPHE.

Pesontoyum
B aCTPOHOMMM

KOCHOMOTH I
n (huanke ;

TMoAHbIi NnepeyueHb KHUT, HaAWuMKe, LeHbl shop.universemagazine.com uAu no TereoHy (067) 215-00-22
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dun, MOAYYEHHOM KOCMWUUYECKUM
Teneckonom Hubble, Ha ¢oHe aa-
AEKUX MEANAKTUK BUAHA 3BE3AHAA CUCTEMaA,
n3eectHas kak SBS 1415+437 uan SDSS
CGB 12067.1, koTopaa HaxoAMTCA Ha pac-
CTOAHUU MPUMEPHO 45 MAH CBETOBbIX AET
B HanpaBAeHWK co3Be3ansa Boaonaca. OHa
WHTEepeCHa CBOUM WUCKAKOUYUTEAbHO aKTUB-
HbIM 3Be3A000pa3oBaHUEM W Heobbluaii-
HO OOAbLUMM KOAMYECTBOM OYEHb ropavunx
MaCCUBHbIX CBETUA — TaK Ha3biBaeMbIX
3Be3A Boabda-Pane.
S 3BE3Abl MOIYT MNpeBbillaTbh Mo Mac-
ce ConHue 6onee vem B 20 pas. Mpu 3t0M
U338 WCKAKOUMTEABHO BbICOKOM TemMmnepa-

lopAwMe APKO, SKUBYILWE KODOTKO

a 3Ton daHTacTUYeckon ¢ortorpa-

Typbl noBepxHoctn (o1 60 A0 240 TbIC. rpa-
AycoB Llenbcusi) OHM OueHb ObICTPO TEpSOT
CBOe BeLLEeCTBO B BMAE BECbMA WHTEHCUB-
HOro0 3BE3AHOMO BETPA, KOTOPbIM UMEET CKO-
poctb A0 2000 Km/c. Becero 3a coTHIO Thicsiu
AET 3BE3Aa 3TOr0 TUNa MOXET NOTepATb Maccy,
CpaBHUMYIO C COAHe4YHoM! COOTBETCTBEHHO
W BpeMs WX CyLLECTBOBaHWA MO BCEAEHCKUM
MepKaM HEBEAMKO — He Bonee napbl MUAAVO-
HOB AeT. [ocAe 3TOr0 OHU MTMBHYT B XOAE MOLLL-
HbIX B3PbIBOB CBEPXHOBBbIX, BbIOPAChIBAOLLMX
6OAbLLYIO YacTb BELLECTBA «3BE3AHbIX OCTaT-
KOB» B OKpyXartoLLLee NpoCTpaHCTBO.
CeetvmocTb 3Be3a Bonbda-Paiie nHoraa B
MUWAAMOHbI pa3 MPEBOCXOAWUT MOTOK 3HEPruu,
ucnyckaemblii ConHuem. Mostomy nopobHble

06bEKTbI BUAHBI C OYEHb BOABLLMX pPaccTos-
HWA. MHorne “3 Hambonee SIPKUX U MacCuB-
HbIX CBETUA MAEUHOTO [MyTH OTHOCATCA K 3TOMY
TMny. M3-3a KOPOTKOM MPOAOAKUTEABHOCTU CBO-
€ro CyLLECTBOBaHWSA Takne 3Be3Abl BCTPEYatoT
CS1 AOCTaTO4HO peako. Cpasy MHOMO MX MOXHO
YBUAETb TOAbKO B FaAaKTMKaX C aKTMBHbIM 3BE3-
A006pa3oBaHeM Hanopobve SBS 1415+437.
MpvBEAEHHOE UM300paXeHWe MOAyYEHO
CAOXEHWMEM TPEX CHUMKOB, CAEAAHHBIX B UtO-
He 2015 r. YcoBepLUEeHCTBOBaHHOW 0630pHOM
kameporn ACS3 teneckona Hubble uepes tpu
CBETOPUALTPA — MHOPAKPACHBIN U ABA GUAL-
Tpa BUAMMOIO AMana3oHa (LEHTPUPOBAHHbLIE
Ha AMHMIO C AAMHOM BOAHBI 606 HM M AUHUIO
MOHM3UPOBAHHOIO BOAOPOAa Ha).

Hubble u3yuaeT KOMNaKTHbIE KANNUKOBbIE CUCTEMbI

OCMMWYECKUI Teneckon
Hubble noAayunA HoBoe
nsobpaxeHne  Heobblu-

HOM TFanaKTMKu, B YHWBEPCaAb-
HoM katanore UGC wumetoLlen
Homep 114171. 10T 06BLEKT Npu-
HaANEXMT K AOCTAaTOUHO PEAKOMY
TUMY KOMMAKTHbBIX MPPETyAIPHbBIX
KapAMKOBBIX FaAaKTUK C U36bIT-
KOM TOAYObIX 3BE3A (COKpaLleH-
Ho BCD — Blue Compact Dwarf).

3Be3AHbIE CUCTEMbI TaKo-
ro TMna no pasmepam ycryna-
10T Hawemy MaeyHomy [lyTu
NPUBAU3UTEABHO B AECATH pas.

OHM COCTOAT M3 OOABLLMX CKO-
NMAEHUM  MOAOABIX  FopsiuMx  Aybyto
MaCCUBHbIX 3Be3p, KOoTopble

MOHU3UPYIOT OKPYXAKLWMIA KX

OKpacky,
ranaktnke UGC 11411 coort-
BETCTBYHOLUMI OTTEHOK. MX BO3-

npuaaBsas

CKOPOCTb

ranakTMke O3HayaeT, 4To OHa
MMeeT Ype3BblYalHO BbICOKYH
3Be3p000pasoBa-
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Ha 3ToM cHUMKe, cRenaHHoM KocMmuueckum Teneckonom Hubble (NASA/ESA), BugHa cuctema UGC 11411,
OTHOCALAACA K KNACCy roy6bix KOMMNAKTHBIX KAPAUKOBbIX ralakTuK. *

y «06blUHbIX» CMUPAAbHBIX Ta-
AAKTUK TUMa Hallen).
Ha ¢otorpadun takxe mMox-

HoBOCTVY

ra3 CBOMM WMHTEHCHMBHbIM YAb-
TPadUOAETOBbLIM U3AYYEHMU-
eM. Obrapan oueHb BbICOKOW
TeMnepaTypon MOBEPXHOCTH,
3T CBETUAA UMEIOT CBETAO-TO-

ions 2015

pact He npeBblwaer 10 mAH
A€T, TO eCTb OHW MPEeACTaBAS-
0T cobOoM (aKTUUECKU «MAa-
AEHUEB» B 3BE3AHOM MWpe.
06uAre Takux 06LEKTOB B 3TOW

HUA — AaXe MO CPaBHEHWIO C
Apyrumun BCD, kotopble no 3To-
My NnokasaTeAld CUuTaroTCcs pe-
KOPACMEHaMM (B 4aCTHOCTH, Y
HWX OH Ha NOPSAAKM BbIlE, YEM

HO 3aMeTUTb MHOXECTBO bBonee
AAAEKUX TaAaKTUK dOHa, Cpeam
KOTOPbIX BbIAEASIOTCA ABE Kpa-
CUBbIX CMMPaAAbHbIX CUCTEMbI
B NPaBOM YaCTW CHUMKa.
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VLA oGHAPYEMN uenHYIo AbINY B coceAHeH ranaKThKe

Aaropaps UCKAKOUUTEABHOW UYBCTBU-

TEABHOCTM MaccCuBa pPaAUOTENECKO-

nos Very Large Array um. Kapaa
AHckoro (VLA)! acTpoHOMbI 3aperncTpupo-
BaAW MOTOK PaAMOU3AYYEHUS OT 06BLEKTa,
ABASAIOLLErOCH, N0 UX MHEHUIO, CBEpPXMac-
CMBHOM YEPHOMN AbIPOM B LEHTPE OAHOM U3
ranaktuk MecTHOW rpynnbl — HEBOABLLLIOIO
cnyTHMka TymaHHoCTM AHApoMeabl (M31),
no katanory Meccbe umerolwero 0603Ha-
yeHve M32.2 MepBble AOKa3aTEAbLCTBA Cy-
LLLeCTBOBAHUSI B 3TOW FanaKTMKe 4epHOM
AbIpbl paHee 6bIAK MOAYyYEHbI MO PE3YAb-
TatTaM WU3MEPEHUN AyYEBbIX CKOPOCTEN
3Be3A B6AM3K ee aapa. Ha Hero xe ykasbl-
BaA CPaBHWUTEABHO BbICOKMIA YPOBEHb MUCNY-

1 BMB Nel, 2006, ctp. 7
2 BMNB Ne6, 2007, cTp. 6

CKaemMoro et PeHTreHOBCKOIO U3AYYEHUS.
OTKpbITE BbINO cAeAaHO Baaropaps 3Ha-
YnTeAbHOMY (MOYTM Ha ABa MNOpsAKa) Mno-
BblLIEHUIO YYBCTBUTEABHOCTU MaccuBa VLA
B XOAE AECSATUAETHEeW nporpamMmbl 06HOB-
AEHUA S3AEKTPOHHbIX CUCTEM PAAUOTENECKO-
noB, kotopas bbina 3aBeplueHa B 2012 1.
1 obownacb B 98 MAH AOAAGPOB.

M32, kKak 1 ee «xo3anka» M31, HaxoAUT-
CAl OT HaC Ha pPacCTOAHUU OKOAO 2,5 MAH.
CBETOBbIX A€T. B otAnune ot MaeuHoro MyTtu
1 TymaHHOCTU AHAPOMEABI, NPEACTaBASIO-
LWKMX COBON CNUpPaAbHble TFANAKTUKKU C AO-
BOAbHO aKTWBHbIM 3BEe3A006pa3oBaHUEM,
M32 — TMNMYHas KapAMKOBas IAAUMTUYE-
CKaf ranakiMka C OYeHb HU3KUM TeMnom
POXAEHWUS HOBbIX 3BE3A U NOYTU MOAHBLIM OT-
CYTCTBUEM MEX3BE3AHOIO BELLECTBA.

Bill Saxton, NRAO/AUI/NSF, Yang et al.; NASA, ESA, Digitized Sky Survey 2 (Acknowledgement: Davide DeMartin).

A Kom6unupoBaHHoe usoGpaxeHue ranaktuku M32 (Bpeska) Ha hoHe cHMMKa TyMaHHOCTH
AHapomeabl B ONTUYECKOM AManasoHe. LiBeTa Ha Bpe3Ke yC/IOBHbIE: (PUONETOBbINA COOTBETCTBYET
BUAUMOMY CBETY, KPAaCHblil — PagMoANaNa3oHy, 3eeHbli — PEeHTreHOBCKOMY U3NY4eHUIo.
Benoe nATHO B ueHTpe — aApo M32, MHTEHCUBHO U3Nyyalolyee BO Bcex AUanasoHax. Hambonee
APKMe KpacHble CryCTKU NpepcTaBasAioT co6oil npeanonaraemblie paguousobpaxketns

naaHeTapHbIX TyMaHHOCTeﬁ.

TPETbA NNAHETA

Kues, yn. HuxHui Ban, 3-7

Kak celuyac MpuUHATO cuWTath, NPaKTW-
UECKM KaXAasi ranakivka COAEPXMT B CBO-
€M LEHTpe CBEPXMACCUBHYIO UYEPHYIO AbIPY.
Korpa Ha Hee mapaeT BELLECTBO U3 OKpyXa-
IOLLEro MPOCTPAHCTBa, OHO 3aKpyuuBaeTcs
B pacKaneHHbIi A0 CBEPXBbICOKMX TemMnepa-
TYP aKKPELMOHHBIN AUCK, BAOAb OCH KOTOPOrO
yacTb 3TOr0 BELLECTBa BblOpacbiBaeTcs 06-
paTHO B KOCMOC B BUAE ABYX MPOTUBOMOAOXHO
HanpPaBAEHHbIX CTPYW (AXKETOB), ABWXKYLLMX-
CSl CO CKOPOCTbIO, BAM3KOM K CKOPOCTH CBETa.
Takue CTPYKTYpbl 4YacTo FeHepUpYIoT paau-
OBOAHbI, PETUCTPUPYEMbIE C MOMOLLBIO pa-
AVIOTEAECKOMNOB. MHTEHCUBHOCTb U3AyUYEHUSA
3aBUCUT OT CKOPOCTH MOTAOLLEHWS YEPHOM Abl-
POV MapatoLLEro BELLECTBA U XapaKTEPUCTUK
ero ABwxeHusi. CBEPXMACCUBHbIE YEpPHbIE
Ablpbl B sipapax MaeuHoro Myt n TymaHHOCTH
AHAPOMEABI U3AYHAIOT B paaroAvana3oHe Ao-
BOAbHO CA@BO MO CpaBHEHWIO CO MHOMMMM
APYTMMU FranaKTUKaMMU.

HoBOOTKPbITHIN CAGObIN PAAMOUCTOUYHUK
B M32, N0 MHEHMIO UCCAEAOBABLLMX €0 yye-
HbIX, BMOAHE MOXET ObITb CBSI3aH C LieHTpab-
HOM CBEPXMACCUBHOW YEPHOMN ABIPOW B 3TOM
CcUCTEME, Macca KOTOPOM, MO A@HHbIM Or-
TUUYECKUX HABAOAEHUI, COCTaBASIET OKOAO
2,5 MAH Macc ConHua. Ha camom aene Takon
YPOBEHb aKTMBHOCTU AASI MOAOOHBIX KapAu-
KOBbIX FAAGKTUK AOCTATOUHO BEAMK: OH COMO-
CTaBWM C aKTUBHOCTBIO LIEHTPAABHOW YepHOM
AbIpbl Hawero MaeyHoro [yTu, XOTb NOCAEA-
HUM 1 Taxenee M32 noutn B 100 TbiC. pas.
MosTomy AeTanbHOE M3yyeHUe HOBOIO paau-
OWCTOYHUKA AACT acTPOHOMAaM MPEKPACHYHO
BO3MOXHOCTb Aydylle MOHATb GUIMKY TakMX
HeobblUHbIX CBEPXMACCHBHbIX OOBEKTOB.

MHTEepecHo, uTo BO Bpemsi Habalope-
HUI ranakTkn M32 ¢ nomolLbto VLA 6bin0
CAYYaMHO CAEAaHO elle OAHO OTKpbITUE —
B 3TOM 3BE3AHOW CUCTEME BbIBUAWU TpU
PaAMOMCTOUHMKA, KOTOPbIE COOTBETCTBYIOT
nAaHeTapHbIM TYMaHHOCTAM, paHee 06Ha-
PYXEHHbIM Teaeckonamu, paboTtatoLLnumu
B BUAMMOM AManasoHe. 3T TyMaHHOCTU
COCTOSIT M3 ropsvero MOHU3MPOBAHHOIO
rasa, BblOPOLIEHHOIO 3BE3AaMW COAHEY-
HbIX Macc Ha MOCAEAHEeW CTaAuu UX 3BO-
AouMK. A0 cux nop pasuousobpaxeHus
Takux 0ObEKTOB 3a npeaenaMu MAeUHoro
Myt u ero 6anxanwmx «cocepei» (Boab-
woro ¥ Manoro MareanaHoBbix O6AaKOB)
NMOAYYUTb HE YAABANOCh.

TEJECKONDbI
BUHOKNN

MUKPOCKOMNDbI
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JLoNIuu caniot B KOCMOCe

TO BpeEMS, Kak sipkue
npasaHUYHbIE denep-
BEPKU Ha 3emMAe AAATCA

AOCTaTOUYHO KOPOTKOE BPEMS, MPO-

AONKUTENBHOCTb  KOCMUYECKOTO

CaAKOTa YacTo OKa3blBaEeTCsA HECo-

13meprmMo 6onbLLEH. C MOMOLLLIO

op6UTaNbHON PEHTTEHOBCKOW 06-

cepsatopun  Chandra®! actpo-

HOMbI MOAYYMAM CHUMOK TaKoro

«CanroTa» — 3BE3AHOMO CKOMAEHWS

NGC 1333, 6oratoro MOAOAbI-

MU 3BE€3AaMU BO3PaCTOM MeHee

2 MAH AeT. OpHaKo Mo acTpPoHO-

MMUYECKUM MepKam 3T0 MOoA0D-

HO MFHOBEHMIO OKa — Aaxe Mo

CpaBHEHUIO C HawmMMm ConHUEM,

NPOAONKUTEABHOCTb  AKTUBHOTO

CyLLIECTBOBAHUSA KOTOPOTrO COCTaB-

AAEeT 0KoAO 10 MApPA AET.

MpuBeaeHHOe K30bpaxeHue

COCTaBAEHO Ha OCHOBE CHUMKOB

B PEHTTEHOBCKOM AMana3oHe,

CcAenaHHbIx cnytHMkoM Chandra

(NOKa3aHbl YCAOBHbIM PO30BbIM

LBETOM), AaHHbIX WHOpPaKpac-
HOr0 KOCMMWYECKOr0 TeAecKomna
Spitzer (kpacHbIl LUBET) U PE3YAb-
TaToOB CbEMKU B BUAMMOM CBETE,
MOAYYEHHBbIX B X0Ae Lmdposoro
0630pa Heba 1 ¢ NOMOLLbIO 4-Me-
TPOBOrO Teaeckona HaumoHanb-
HOW onThyeckol obcepBatopuu
Ma3lMOAA, PACMONOXEHHOW Ha ro-
pe Kut Muk (KpacHbIM, 3eneHbIN
W CUHUW uBeTa). baaropaps Bbl-
COKOW UYyBCTBUTEABHOCTU PEHTTe-
HOBCKOM obcepBaTopuK YAAAOCh
«MOMMaTb»  BbICOKO3HepreTuue-
CKOEe U3AyYeHHe OT 95 MOAOABIX
3Be3A, 41 13 KOTOpPbIX paHee He
6bIAV UAEHTUPULIMPOBAHBI Ha WH-
dpaKpacHbIX CHUMKaX.
MHTEHCUBHOCTb PEHTTEHOB-
CKOTO U3AYyUYEHMA 3BE3A BO MHO-
rOM 3aBUCUT OT UX Pa3MepoB.
Apyrumu crnoBamu, yem 3Be3pa
KpymHee W Yem sipye OHa CBe-
TAT BO BCEM AMana3oHe AAMH
BOAH — TéM CUAbHee oHa byaet

BCcEnEHHAS. HOBOCcT VIR

(Acknowledgement: Davide DeMartin).
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M3AYy4YaTb U B BbICOKO3HEPIETU-

1BMB Nel1, 2013, c1p. 5 YeCKOM YacCTu CneKTpa.

A Kom6uHuposaHHoe uzo6paxkeHue ckonnenusa NGC 1333. Ero Bugumblii
pasmep cocTaBnsieT 18 yrnoBbIX MUHYT, YTO COOTBETCTBYET NOMEepeyHUKY OKono
4 cBETOBbIX NIET (PaccTosHMe A0 CKONNEeHMUA oLeHuBaeTca B 780 CBETOBbIX fleT).

Kapra TemHoM maTepum NOMOKET PACKPbITh
3araiku Mmonozou BceneHHon

ccaepoBatenm u3  Ha-

LUMOHaAbHOM aCTPOHO-

Muueckon  obcepBa-
Topun  Anonun  (HAOA), To-
KMIACKOTO  yHMBEpcUTeTa U
APYIMX SINOHCKMUX Hay4HbIX Yyu-
PEeXAEHUM HauyaAu W3yuyeHue
pacnpeaeneHss TeEMHOW Ma-
Tepun Ha BGOABLLUOM MO TMAO-
laaM  ydactke  HebecHow
cdepbl C UCNOAb3OBAHMEM Ka-
Mepbl LMPOKOro MoAa Hyper
Suprime Cam, yCTaHOBAEH-
HOM Ha Teneckone «Cybapy»
(obcepBatopusi MayHa Kea,

~ NAOJ/HSC Project

NMUYHOM CKOMAEHWMU FanaKTUK.

MHdopmauma o  pac-
npeAeneHnn TEMHOM MaTe-
puM B NPOCTPAHCTBE U €ro
MU3MEHEHWU CO BPEMEHEM
umeeT OOAbLIOE 3HaYeHWe
AN MOHUMaHWA  MPUPOAbI
N GYHKUMU TEMHOW 3HEPTUH,
OTBETCTBEHHOM 3a pacliu-
peHue BceneHHoOW. PykoBo-
AMTEAb  UCCAEAOBATEALCKOM
rpynnbl, BeAywMi paspabot-
UMK Kamepbl Hyper Suprime
Cam poktop Catown Musap3sa-
k1 u3 HAOA BbICOKO OLEHMA

laBalickue ocTpoBa).2 J1a Ka- A Hebonbwas yacTb MCCNeA0BAHHOIO YyacTKa He6a — n3o6pakeHne pasMepoM  POAEMOHCTPUMPOBAHHbIE B

Mepa ocHaleHa M3C-matpu-
uen ¢ 870 MAH NUKCEAEN, @ €€  pacnpeaeneHne TEMHOM MaTepuu.
paspeluatolasi  cnocobHOCTb

COCTaBASIET MOAOBMHY YIAOBOW CEKYHADI. [TepBOHaUYaAbHbIE PE3yAbTa-
Tbl HAOAIOAEHWH, OXBaTbIBaOLLMX NAOLLAAL 2,3 KBaAPaTHbIX rpaayca
B CO3BE3AMM Paka, BbIABUAK AEBSATb BOABLLMX KOHLEHTPALMI TEMHOM
MaTepuu ¢ Maccamu npubanauteabHo ot 103 po 4x10*® macc Conn-
Lia, YTo CPABHMMO C Maccoi BUAMMOTo (BapuOHHOrO0) BELLLECTBA B TH-

1 BMB Ne10, 2005, ctp. 6; Ne 11, 2006, ctp. 4 2 BMNB Ne4, 2007, cTp. 4

ions 2015

14x9,5 yrnoBbix MMHYT, nonyyeHHoe kamepon Hyper Suprime Cam Teneckona
Cy6apy, C HaHeCeHHbIMU Ha Hero KOHTYPHbIMU NTUHUAMM, KOTOPbIE NOKA3bIBAIOT

aToi  paboTe BO3MOXHOCTU
ero Aetvila. lepBble MOAy-
UEHHble pe3yAbTaTbl NMOKa3bl-
BAOT, YTO ACTPOHOMbI TEMEPb UMEKT B CBOEM PACMOPsKEHWUM
METOAbl U MHCTPYMEHTbI AASI BOAEE AETAABHOTO U3YUEHUS «TEMHBbIX
CyLHOCTEM» MUPO3AaHKUA. CAEAYHOLWMM LIAroM YAEHOB Hay4HOW
rpynnbl 6yAET pacluMpeHWe OXBaueHHOW MccAep0BaHUsIMKU 0bAa-
CTW NPOCTPAHCTBA AO MAOLLAAU OKOAO ThICAUYM KBAAPATHbIX IPaAy-
COB, YTO MO3BOAMT ellle HBoAbLIEe NPUOAU3UTLCS K pPa3rapke TalHbI
TEMHOW 3HEPTUU U paclnpeHunsa BceneHHON.

BceAeHHas), NpOCTPaHCTEO, Bpemst 23



KOCMOHABTUKA

i 0anbHUU KOCMOC
C Bemku CaKypbl

AneKcaHpgp Hene3HsiKoB,
aKkapemuK PoccuiicKoii
aKaleMM1 KOCMOHABTUKH

uM. LinonKoBCKOro, COBETHUK
AMPEKTOpa — FNaBHOIO
KoHcTpyKTopa LLHUU
POGOTOTEXHUKHU M TEXHUYECKOM
KWOepHETUKN; CaHKT-
Metepoypr, Poccus

Bapum Kopa6nes,

ROKTOp OU3NKO-
MaTeMaTH4eCKHX HayK,
npodeccop, COBETHUK peKTopa
Cankr-letep6yprcxoro
rocyaapcTBEHHOro
NONMTEXHUYECKOTO
yHuBepcuteta; CaHKT-
Metepoypr, Poccus

24 BcenerHas), NPOCTPaHCTBO, BpeMs!

T
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«CTpaHa BOCXOASILLIEr0 COAHLE» MHOroro A0bMAach Ha NyTy 0CBOeHUS
KOCMOCaA. $INOHWSI 33MNYCTUAE MHOYKECTBO MCKYCCTBEHHbIX CNYTHUKOB 3eMAU
N MeXKNABHETHbIX CTaHUWIA, UMeeT CBO KOCMOAPOM, pakeTbl-HOCUTeAN
Pa3AUYHbIX KASCCOB, a TaloKe AabopaToOpHbI MoOAYAb B cocTase MIKC.

3 BCEX PasBUTbIX CTpaH
AnoHusa pa3BepHyAa
nporpammy OCBOEHMUSA

KOCMMUYECKOro MpocTpaHcTBa

OTHOCMTEABHO nNO3AHO. [lep-
Bbli  AMOHCKWUM MCKYCCTBEH-
HbIl  CNyTHUK 3eMAM  ObIA

3anyueH B ¢peBpane 1970 r. —
Ha 12 ¢ NOAOBMHOM AET NO3Xe,
yem 3to caenan Cosetckui Co-
t03. TeM He MeHee, «CTpaHa
BOCXOASILLLETO COAHLA» cTana
nepBOM a3naTCKon AepxaBoMu,
BOLLEALIEN B «KOCMMWYECKUMN
Knyb», Ha ABa Mecsila onepe-

ANB CBOUX FaBHbIX KOHKYPEH-
TOB — KuUTanueB.!

3a npouwleawe ¢ Toi nopbl
yeTbipe C NMOAOBWHOWM AECATUNE-
TUA ANOHLUbI MHOTOro AOCTUTAU, U
MX YCNEXM B KOCMUYECKOM OTpac-
AU Y€ HUKOTO He yAMBAAIOT. Ce-
rOAHA OHU BOCTMPUHUMAOTCA KaK
HeuTo camo coboii pasymetoLLe-
ecs. Ho utobbl BbIMTM Ha Takow
ypOoB€Hb, AMOHCKMM Ccheuna-
AMCTaM MPULLIAOCb HEMaAO MNo-
TPYAUTBCA. M He Bceraa ux nyTb

*BMNB Ne11, 2013, ctp. 30

B KOCMOC OblA yCbINaH po3amu —
TOUYHEe, AENEeCTKamm Cakypbl...

[epBble pakeTbl
«CTpaHbl BOCXOAALLEro
CONHLA»

Cuutaertcsi, 4To pakeTbl ObIAK
n3obpeteHbl B Kutae B Il Beke
Hawewn apbl. OpHaKO B cocep-
HIOIO ANOHWIO OHU MOMAaAU TOAb-
k0 B 1600 1., Tpryem «OKpPYXHbIM
nyrem» — yepesd Espony. Ho aa-
Xe TOrAa LUIMPOKOro pacnpocTpa-
HEHUSI OHU HE MOAYUUAK.

www.universemagazine.com



BnepBble CBOWM MHTEPEC K pa-
KETHOM TEXHMKE AMNOHLbI NpPos-
BUAW Ha 3aKAKOUUTEABHOM 3Tane
BTopoit MMpOBOW BOWMHbI, CAEAAB
Ha Hee cTaBKy (MOAOBHO CBOMM
COIO3HMKaM — HEeMU@M) Kak Ha
HEKOE «YyAQ-OpYXME».

B fAnoHnnM TOrO0 BpPEMEHM
C03AaBaNOCb HECKOABKO BWAOB
paKkeTHOro opyxms. Camon «npo-
ABWHYTOM» pa3paboTkon cunTa-
ercA paketonaaH MXY-7 «Oka»
(Ohka).2 Ero cobupanuch cbpa-
cbiBaTb ¢ 6HombapAMPOBLUMKA
1 HABOAUTb Ha LeAb C MOMOLLLIO
nUAOTa-CMepTHUKa.  [opoxoBbie
PaKETHble  YCKOPWUTEAM  AOAXK-
Hbl ObIAV PA3rOHATL PaKETOMNAaH
B nocrepHne 10 cekyHA NoAeTa
nepea NopaxeHWeM LeAw.

Takxe u3BecTeH ¢aKkr ny-
cka HekoW  «BoAblUOM»  pa-
ketbl B 1944r.  WcnbitaHve
6bINO HeyAQUHBIM — pakeTa yna-
Aa B npuropope TokWo, HamyraB
CAyYarHbIX CBUAETEAEN.

MocAae nopaxeHuss B BOWHe
ANOHUKM 3anpeTMAn NPOBOAUTH
LUMPOKUIA CMIEKTP HayUYHO-TEXHU-
YEeCKMX WCCAEAOBaHWM, a pas-
pabotkn 1930-1940 ropoB
BMECTE C AOKYMEHTaLueln 6biaun
YHUUTOXEHbI. MMEHHO MO 3ToM
NpUYMHE Mbl OYEHb MAAO 3Ha-
€M O AOBOEHHbIX AOCTUXKEHUAX
AMOHLEB B PAKETOCTPOEHMUMN.

Takxe npakTM4yeckn Huye-
ro He W3BECTHO O paboTax, Ko-
TOpble MPOBOAMAUCH B NEpPBbIE
NOCAEBOEHHbIE ToAbl.  Oduum-
aAbHO 3TWX paboT Kak bbl U He
6bINO. A €CAM OHU U BEAWUCH, TO
«3a 3aKPbITbIMW ABEPbMW», U B
OCHOBHOM Ha YPOBHE 3CKM3HO-
ro NPOEKTUPOBAHMUS.

3anper Ha NPOBEAEHME UCCAE-
AOBaHWI B 0OAACTU BbICOKWX TeX-
HOAOTI BbIA CHATTOABKO B 1954 T.
MpaKTMyeckun cpasdy NocAe 3Toro B
ANoHMM Hayanacb pas3paboTka pa-
KETHOM TEXHUKU. OAHMM K3 nep-
BbIX K HEN MPUCTYNMA npodeccop
TokwicKkoro yHuBepcuteTa XMA30
WrokaBa.> Bmecte co cTyaeHTa-
MU UHCTUTYTA  NMPOMBbILLAEHHbIX
HayK OH CO3A@A KPOLLEYHYKO MO-

2 CAOBO «OKa» B NEPEBOAE C ANOHCKOTO
03HaYaeT «LBETOK CaKypbl»

3 B ero uecTb bbin Ha3BaH actepoua Utokasa
(25143 Itokawa), Ha KoTopbIl B HOSIGPE
2005 1. COBEPLLMA MOCAAKY SINOHCKUIA 30HA
«Xanbyca» — BINB Ne12, 2005, ctp. 24; Ne 3,
2009, c1p. 33; Ne6, 2010, ctp. 18

ions 2015

A Xup3o UTokaBa — nuoHep
ANOHCKUX KOCMUYECKUX MPOrpamm
1 paketocTpoeHus. Ero HasbiBatoT
«OTLLOM ANOHCKON KOCMOHABTUKUY.

POXOBYIO PaKeTy, OKPELLEHHYO
«KapaHpawom». OHa Mmena pv-
Hy 23 cMm 1 amametp 1,8 cm. Ee
BO3MOXHOCTU ObIAU MOA CTaTb ee
pa3mepam. Ho ato 6bina nepsas
ANOHcKas pakeTa. OHa 1 cTana ToM
OCHOBOW, Ha KOTOPOW BMOCAEA-
CTBMM pa3BMBaAACh BCA AMOHCKas
KOCMOHaBTHKa.

Bcero 6bin0 3anylieHo 60-
ree 150 «KapaHpalwen». Thas-
HbIM PE3yALTAaTOM 3THX 3aMyCKOB
CTaA OMbIT MPOEKTHO-KOHCTPYK-
TOPCKOWM OTPabBOTKM, MOAYUEH-
Hbl1 CO3AATEASIMU PAKETbI.

Caepyrolm  a1anomMm B CTa-
HOBAEHWUWM SMOHCKOM KOCMOHaB-
TUKA MOXHO CuMTaTb peLLeHue
npaBUTEAbCTBA CTPaHbl 00 yua-
CTWM B Hay4HOM NMpOrpamMme npea-
CTOALLLErO MexayHapoaHOro
reodusnyeckoro ropa. B cepean-
He 1950-x rop0B MHOTME rocyaap-
CTBa M1pa, BToM uncae COBETCKMIA
Coto3 1 CLUA, 06bsiBUAK O CBOMX
MA@HaX 3amnyCcKoB PakeT W CNyTHW-
KOB AN M3YYeHUs 3EeMAU U OKO-
AO3EMHOro  npocTtpaHcTBa. He
OCTanach B CTOPOHE M ANOHMSA, rae
pabotbl B 0O6AACTM PaKETHO-KOC-
MMWYECKON TEXHUKM LUAM MOAHbIM
xop0M. Yxe B aBrycre 1955r.
rpynna UtokaBbl 3amycTiAa HOBYHO
ABYXCTyrneHuatyto pakety Baby-S
(ot simple — «NPOCTENLLNIA») AAK-
HoM 1 M 34 cM u aAvameTpoMm
7,5 cm. Criycta MecsiL, COCTOAACSA
3anyck ee mMoaudukauuu Baby-T
(telemetry — TenemMeTPUUECKUM»).
Ha HazemHble cTaHumMu ObiAv ne-
peAaHbl AGHHbIE O MOAETE.

B oktabpe-HoAb6pe Toro xe
roaa COCTOSIAUCH MYCKW Tpex pa-

ket cepun Baby-R (recovery —
«BO3BpaLLAEMbI»). Ha nX
60pTy HaXOAMAUCH 16-MUAAK-
METPOBbIE KaMepbl, CAEAaBLLME
CHUMKKW 3EeMHOW MOBEPXHOCTH
C BbICOTbl OKOAO 5 KM.

Pabotbl UTokaBbl 3anHTepe-
COBaAU SAMOHCKYHO MPOMBbILLIAEH-
HOCTb. [A@BHbIM MOAPSAYMKOM
rpynnel ctana komnaHua Nissan
Motor. Kpome T0ro, 6bina MoAy-
YyeHa MOMOLLb W OT MpaBWUTEAb-
cT1Ba AnoHun. B pesyastate atoro
COTPYAHWYECTBA MOSIBUAACH 30H-
AMpylOLW@a  paketa, HasBaH-
Has rpeyeckoin BykBol «Kanna»
(Kappa).* Ee AneTHble UCTbITaHUS
HayaAnCb B ceHTbpe 1956 T.

o mepe coBepLIEHCTBOBa-
HWA TBEPAOTOMAMBHBIX PAKETHbIX
ABuratenent  rpynne  Utokasbl
YAGAOCb CKOHCTPYMpOBaTb HO-
Bble BEPCUW 3TON PaKeThbl, B TOM
yuecne MHOroCTyneHuarble.
B AByxcTyneHuaTtoM  BapuaHTe
oHa yxe 6blna cnocobHa AocTa-
BWTb MOAE3HYIO Harpy3ky Maccom
7-10 Kr Ha BbICOTY OKOAO 60 KM.
A TpexctyneHuatan Kappa-9M
noaHWmana rpys B 80 Kr Ha Bbl-
coty 6onee 300 K.

OCHOBHbIMM 3apauyamu npu
noAeTax NepBbIX AMOHCKWMX pa-
KET, OCYyLLECTBAEHHbIX B 1957-
1962 ropax, CTan0 W3yyeHue
BEPXHUX CAOEB 3E€MHOM aTMo-
chepbl, KOCMUYECKOWN paaraLmK,
a Takke MeTeoHabAAEHMS.

B Hauane 1960-x ropoB
paboTbl PaKeTUMKoB AMNOHUU
NPUBAEKAU BHUMaHKE U GUHAH-
COBYIO MOAAEPXKY CO CTOPOHbI
rOCyAapPCTBEHHBIX YUPEXAEHUH,
BKAIOYAA YnpaBAeHWe Mo Hay-
K€ M TexHuKe, MuUHUCTEPCTBO
noyt u cBaAs3W, MUHUCTEPCTBO
TpaHcrnopta. 3JTO0  MO3BOAMAO
pacluMpnTb MacwTabbl paboT u
BbIBECTU MX HA HOBbIV YPOBEHb.
B uwactHoctu, rpynna Wrtokasbl
6bina  npeobpasoBaHa B UH-
CTUTYT KOCMMYECKUX WCCAEAO-
BaHuM (Institute of Space and
Astronautical Science — ISAS).

BHVMMaHWE cO CTOPOHbI Mpa-
BWUTEAbLCTBEHHbIX KPYroB, a Tak-
Xe pacTylume «KOMMepPUECKue»
MHTEPECHI AMOHCKUX KOMMaHWM
K OCBOEHMIO KOCMMWYECKOro npo-
4 B AaAbHENLIEM MHOTUE AMNOHCKUE

pakeTbl 0603HaYaAUCh rPeUYECKUMHU
6yKBaMu.

kocmoHABTUKA I

CTpaHCTBa MNPUBEAU K TOMY, YTO
B nepBon nonosuHe 1960-x ro-
AOB  GOpPMUPYIOLL@ACH  paKkeT-
HO-KOCMUYECKasi OTPACAb CTPaHbI
OKasanacb Ha neperyTbe.

C 0AHOI CTOPOHbI, cam UTo-
KaBa, KOTOPOro MOAAEPXMBA-
AN MUHUCTEPCTBa U BEAOMCTBA
npasuTeAbCTBa AMNOHUU, BbICTY-
nan 3a co3paHue pakeT-HocuTe-
A€W U CMYTHUKOB COBCTBEHHbIMM
cunamu (6e3 3apybexHo nomo-
LK) U 38 «4UCTble» Hay4HbIE UC-
CAEAOBaHUA.

Ho, ¢ Apyron CTOpOHBI,
YHpaB/\eHVIe Mo Hayke U TEXHU-
Ke, MHEHWE KOTOPOro pas3aensina
depepaumsi IKOHOMUYECKMX Op-
raHusauuin «KampaHpeH», BbICTY-
nano 3a TECHOE COTPYAHWYECTBO
¢ CLLA v 3anycK ANOHCKUX KOCMU-
UECKMX annapatoB C MOMOLLbIO
3apybexHbIx Hocutenein. OHU xe
AOBOMPOBAAK  «KOMMEPUECKOE»
NPUMEHEHNE PaKeT 1 CNYTHUKOB.

Pesynsratom 3tmx cnopos Cra-
AO pa3pAENeHUE KOCMUUECKOM NPO-
rpamMmmbl AnoHun Ha ABE 4aCTu:
ISAS npoaomkana HayuHble UCCAe-
AOBaHUSA B 0OAACTM pPaKeTocTpoe-
HUS U KOCMOHaBTVKM, a Ha 6ase
YI'IpaB/\eHVIFl Nno Hayke U TeXHUKe
(B 1966 r. ero npeobpasoBanv
B HauWoHanbHbIM LEHTP MO OCBO-
eHWo kocmoca) B 1969 . 6bino
CO3AaHO HauwvoHanbHOe ynpaBAae-
HMEe MO KOCMMUYECKUM pa3pabor
kam (National Space Development
Agency of Japan — NASDA) ana
KOMMEPYECKOr0  UCMOAL30BaHMA
PEIYALTATOB KOCMWYECKOM hAes-
TEAbHOCTU. AO/\FVIe fOAbl Takoe
paspeneHue «o MHTepecam» Co-
XPaHsAOCh,® XOTA B paboTbl akTWB-
HO BKAHOYAMCb U APYTUE «UTPOKU»
B AMUE KPYMNHbIX MPOMbILLAEHHbIX
koprnopauniti. 0COBEHHO 3TO HbIAO
3aMETHO Ha PbIHKE TEAEKOMMYHU-
KaLWOHHbIX YCAYT.

loka wWwAK crnopbl Mexay
«3aMHTEPECOBAHHbIMU CTOPOHA-
Mu», pa3paboTka PakeTHOW Tex-
HUKKU B ANOHWUMK NPOAOAKaAACh
CBOWM YEPEAOM.

5 TpeTbUM yUYacCTHUKOM KOCMUUYECKUX
MCCAEAOBaHWI B AiNOHMM ABAINGCH HayuHo-
UCCAEAOBATENLCKAs PaaMonabopatopus,
3aHUMaBLLasica pa3pabotkoin MC3 anq
n3yueHuss noHocdepsl. MNospHee oHa

6bina Npeobpa3oBaHa B HauMOHaAbHYO
QA3POKOCMUUECKYIO AabopaTopUIo

AnoHuu (National Aerospace Laboratory

of Japan — NAL).

BceneHHas), NpoCTpaHCTBO, Bpems!
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B 1961 r. B6AM3N ropoaka
YmuHoypa (npedekrtypa Karo-
Ccuma, OCTPOB KIOCH) HavanoCb
CTPOUTEALCTBO Kocmuuecko-
ro ueHtpa TOKMMCKOro yHWMBEp-
cuteTa — GaKTMYecku nepBoro
ANOHCKONO KOCMOApPOMa. bbina
CO3AaHa HOBasi MHOrOCTYNeH-
yatasi paketa Lambda, cnoco6-
Hasi B pPa3AMYHbIX BapuaHTax
BbIBOAUTb HA OKOAO3EMHYIO Op-
6UTY rpy3bl AOCTATOUHO BOABLLION
MacCbl — Hanpumep, B TPExXCTy-
neHuyatom BapuaHte 100-kuno-
rpamMmMoBas NnoAe3Has Harpyska
Moraa bbiTb AOCTaBAEHA Ha Bbl-
coty A0 1000 Km.

MNepBaa Lambda craptoBana
C KOCMOAPOMaA YTUHOYpa B UIOAE
1964 r. A yxe retom 1966 . pa-
keta Lambda-3H-2 nosBonvna
MOAHSITb HayYHYtO annaparypy Ha
Bbicoty 6onee 1800 km v Bnep-
Bble B ANOHUM NPOBECTU UCCAe-
AOBAHUSA PaANALMOHHBIX MOSICOB.

Kak ykasblBaloT HeKkoTopble
cneunan1cTbl, «MHTepec FAnoHWK
K KOCMOHaBTHKe He BbIA CAyyai-
HbIM — 6e3rpaHWYHbIi «HOBBbIN
OKeaH» CTan AASl CTPaHbl CHUMBO-
AOM BO3POXAEHWS U MOTyLLECTBa
Ha HOBOM, MOCAEBOEHHOM 3Tane
UCTOPUK. 3TO HeobbIUaMHO Bax-
HO AN AyXa HauMK, OCOBEHHO Ha
Boctoke». A pa3 3T0 HaCTOAbKO
BaXHO, TO 1 paboTbl BEAUCb C CO-
OTBETCTBYHOLLVIM YCEPAMEM.

BctynneHne
B «KOCMUYECKNI KNyO»

AOCTUrHYTblE YCNEexu Mo3Bo-
AVAW SIMOHCKUM KOHCTPYKTOPaMm
«3aMaxHyTbCs» Ha  COOCTBEH-
HbIi  UCKYCCTBEHHbIA  CMYTHUK
3eman. B paspaboraHHoi Ha-
LIMOHAAbHLIM COBETOM MO KOC-
Mocy B 1966 I. nepcnexKTMBHOM
nporpaMmMme  npeaycMaTpuBan-

ca 3anyck nepeoro UC3 yxe

lr. M -Qn-.tni-n u".
Mon

JEMHBIE W KOCMHYECKNE
OpLHTEI

BceneHHas), NpOCTPaHCTBO, Bpems]

B CAEAYIOLLIEM TOAY (NO3Xe 3ToT
CPOK cmecTMAM Ha 1968 r.).
Ak 1970 . NAaHMPOBANOCH Bbl-
BECTU Ha OpOUTY yXe AEBSTb Ha-
YUYHBIX CMYTHUKOB.

AAA peannsaumu 3Toro naa-
Ha npeAnoAaranoCb  3apew-
CTBOBaTb 3KCMEPUMEHTAABHYHO
pakeTy-HocuTeAb  Lambda-4S,
no CcyTM AeAa, NPEACTaBAsAB-
Lyt coboit MHOrocTyneHuyaTyro
30HAMPYIOLLYIO paKeTy C ABY-
M$l HaBECHbLIMW YCKOPUTEASIMU
U CneuranmM3vpoBaHHbIM PaKeT-
HbIM ABUraTenem, KOTOPbIA AOA-
XEH ObIA BKAOUMTLCS B anoree
TPaeKTopuUn ANt AOBbIBEAEHMS
NOAE3HON Harpysku Ha opouTy.
CraptoBasi macca 3TOM pake-
Tbl He npeBbiwana 9,5 ToHH. Ho
Macca CrnyTHMKa MOrAa AOCTU-
ratb 26 Kr — AOBOAbHO 3 dek-
TUBHOE COOTHOLLIEHME.

B npousBoacTBE paketbl u
HazeMHoro o6opyaoBaHUs ObiAK
3apencTBoBaHbl 6oree 30 npo-
MbILIAEHHBIX NPEANPUATUIA Ano-
HuK, B TOM yucae Nissan Motor,
Mitsubishi  Heavy Industries,
Matsushita Communication
Industrial, Meisei Electric, Japan
Aviation Electronics Industry,
Nippon Electric u apyrve. OaHa-
KO, HECMOTPS Ha pasmax pabort
W MPUBAEYEHHBIE K HWM CpeA-
cTBa, ObICTPO PELIMTb MOCTaB-
AEHHYIO 3aAauy He YAAAOCh.

MepBbIi  MycKk  COCTOAACSA
26 ceHTAb6ps 1966 T. 1 ObIA He-
yAauHbIM. TpW CTYMEHU paKeTbl
Lambda-4S-1 orpabotaau wrar-
HO, HO cuCTeMa ynpaBAEHHS NO-
AeTOM Aana cboi, U yeTBepTas
CTyneHb MoAeTEAA HE B KOCMOC,
a B CTOPOHY 3eMAu.

HeyaauHbIM oka3ancs U BTO-
PO CTapT, OCYLLECTBAEHHbIN 20
Aekabps 1966 r. Ha aToT pa3 He
3anycTMACcA ABUraTenb 4eTBep-
TOW CTyMeHMU.

PEKOMEHAYEMAS KHUTA

0A20. Oneiinuk U.U. Mou 3eMHble U KOCMUYECKHE OpOUTLI

910 U3paHKe HecnpUCcTPacTHO COYETaeT B cebe XPOHOAOTHIO COBPEMEHHbIX COOLITUI U UCTOPHIO AANEKUX CTOAETHH, CBAZAHHBIX
¢ anoxoi Kuesckoii Pycu, B «30A0TOM KOAbLLE» KOTOPOI HECKOALKO AECATKOB AET POXOAMAA BOEHHas CAY)XOa aBTopa.

BeAuKo# HecnpaBeAAMBOCTbIO MPOLUIAOTO BeKa 6blna TEHAEHLUA TILATEALHO CKPbIBAaTh UMEHA BbIAAIOLLMXCA AOAEH, KOTOpbIe
paboTaAv Ha nepeAHeM Kpae HayuHO-TEXHMUYECKOTO NPOrpecca U CBOMM TUTAHUYECKUM TPYAOM NPOTUBOCTOSAM Pa3BA3bIBa-
HUI0 MUPOBO# PaKeTHO-AAEPHON BOHHbI. ABTOP MHTEPECHO pacckasbiBaeT 0 MaBHbIX U [eHepaAbHbIX KOHCTPYKTOpaXx, pa3pa-
60TKM KOTOPBLIX MY BbiNaAa YeCTb IKCMAYaTUPOBATb U UCTIbITLIBATL HA KOcMoApoMe «[laeceuk». Knuura Heobxoanma u Bete-
paHam-paKeTyuKam, 4To6bl OHM CO3HABAAM, UTO UX BKAAA B CO3AAHUE PAKETHO-KOCMUUECKO#H TEXHUKMU He 3a0biT, U MOAOABIM
yuTaTeAIM — KaK HPABCTBEHHas a3byka, onpeaeadiollas ¢OpMUPOBAHNE XXM3HEHHOM U TPaXKAAHCKOW NO3ULUH.

Paketa-Hocutenb Lambda-4S.
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He yaanochk 3anyCTUTb CNYTHUK
W C TPETLEN NOMbITKU, NPEATNPUHSI-
Tor 13 anpenst 1967 r.: y pakeThl
Lambda-4S-3 He BKAOUMACSA ABU-
rateAb TPETbEWN CTYMEHM.

Cneunanuctbl ISAS npebbl-
BaAM B rAybOKOM neccumusme
OT MPECAeAOBAaBLUMX WX Hey-
Aad. BoAblue Apyrux nepexu-
BaA Xupso Mrtokasa. YyscrBys
CBOK HECMNocOBHOCTb KOHTPO-
AMPOBaTh cObbITUS, B 1967 T. OH
YLIEA U3 UHCTUTYTa U U3 KOCMU-
YeCcKoM NporpamMmbi.

MpobremMbl ¢ 3anyckom
CNyTHUKa MPUBEAU K TOMY, 4TO

6t0AKeTHOE  dMHAHCUpOBaHUE
AeATenbHOCTM  ISAS  pesko co-
KpaTnAOCh. COOTBETCTBEHHO

yMeHbLUMACS U obbem pabot
B MHCTUTYTE. KO BCEM HENPUAT-
HocTsiM A06aBUAKCH TpEBOBaHUSA
AMNOHCKUX PbIBAKOB 3anpeTuTb
MYCKU paKkeT C KOCMOAPOMa YTu-
HOypa, 4TO 3acCTaBUAO PE3KO
OrpaHUUNTL AESITEABHOCTb 3TOM
CTapTOBOM NAOLLAAKM U 3aHATLCSA
CO3AaHMEM HOBOMO KOCMOAPO-
Ma — Kocmuueckoro ueHtpa Ta-
Heracuma, PacrnoAOXEHHOr0 Ha
OAHOVMMEHHOM ocTpoBe B 115
KM toxHee Krocto. B Hactos-
Liee BpeMs 3T0 OCHOBHOM KOC-

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

MOAPOM  AMOHMKM, C KOTOPOro
cTapTyeT 6OABLLUMHCTBO KOCMUYE-
CKUX HOCUTENEW.

B pesynbrate Bcex 3TMX OC-
NOXHEHWIM ueTBepTas MonbiTka
3anycka cryTHWMKa 6bina npea-
NPpUHATA TOAbKO 22 ceHTsbps
1969 r. Ho v oHa oka3anacb He-
YAQUHOM, XOTSi KOHCTPYKTOPbI Kak
HUKOrA@ ObiAv BAM3KM K ycne-
xy. Ha atoT pa3 Bce LUAO XOPOoLLO
AO MOMEHTa OTAEAEHUS TPETbEN
CTYMEHWU, NMPU KOTOPOM MPOU30-
LUIAO €e COyAapEHUE C OTCEKOM
CUCTEMbI YIPaBAEHUS YETBEPTOM
CTyneHbto. B pesynstate opuen-
Tauus MOCAEAHEN HapyLIMAACh,
M paKeTa He CMOrAa BbINMOAHUTb
NMOCTaBAEHHYIO 3aAauy.

Mib € NATOA  NONbITKA
AMNOHUA@M YAAAOCb OCYLUECTBUTb
3apymaHHoe.  CAyuMAOCb  3TO

11 dpeBpana 1970 r. MoneT pa-
keTbl Lambda-4S-5 npouien «6e3
CyuKa W 3apOPUHKW», U MEPBbIV
AMOHCKWUIN CMYTHUK, KOTOPbIW Ha-
pekan «Ocymm (an. B EFTH —
B YeCTb NMOAYOCTPOBa, C KOTOPOro
OH ObIA 3anylleH), nepepan U3
KOCMOCa TEAEMETPUYECKYHD WH-
dopmaumio.

310 cobbitve caenano Ano-
HWKO YETBEPTOM CTPaHOM (MocAe
CCCP, CLLIA v ®paHupK), camocTo-
ATEAbHO 3amyCTUBLUEW CBOW CriyT-
HUK. PErMOHaAbHbIX «COMEPHUKOB»
13 loapHebecHoM ANoHLUaM Yyaa-
AOCb OMEepeAuTb Ha ABa Mecs-
ua. A BoT paketa Lambda-4S,
NO3BOAVBLLAS MM CTaTb KOCMMW-
UECKOM AEpXaBOM, NMOCAE CBOETO
Tpuymda 6oAbLLE He 3KCrAyaTH-
poBanack: «MaBp CAENaA CBOE Ae-
NO — MaBp MOXET YXOAUTH.

Hpyrve pakeTbl
N CNYTHUKM

MapanrenbHo ¢ pabotamu
no 3amnycky CnyTHMKa C NOMO-
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LLLbIO paKkeTbl-HocuTeAR Lambda-
4S ¢ 1963 ropa B ISAS Beanchb
paboTbl N0 CO3AAHMIO ELLLE OAHO-
r0 KOCMUYECKOro Hocuteas. Pa-
KeTa MoAyYMAa HaUMEHOBaHWE
Mu-4S 1 Ha 20 AeT cTana OCHOB-
HbIM AMOHCKUM CPEACTBOM AO-
CTaBKM MOAE3HOW Harpysku Ha
OKONO3EMHY0 0pbUTY.

Mu-4S  6biAa  3HAUUTEAb-
HO MoOLLHee, yeM Lambda-4S.
OHa He wvmena aBTOHOMHOM
60pTOBOM  CUCTEMbI  ynpaBAe-
HWSi — MOAET OCYLLECTBASIACA MO
papMoKOMaHAaM C 3EMAM.

NeTHble WUCMbITaHWS HocwWTe-
Afl HauaAmucb 31 okTa6psa 1966 r.
C 3anycka npoToTuna, B KOTOPOM
paboueii bbina TOAbKO MepBas
cTyneHb. Yepes Tpu ropa cybop-
6WUTaAbHbIA  MOAET  COBEPLLMA
TPEXCTYNeHYaTbll BapUaHT.

Torpa xe, B 1969 r., B ISAS
6bina  pa3pabotaHa nepsas
HalUMOHaAbHAA KOCMMUYeckas
nporpamma. Ho oHa cpasy xe
NOABEPIAGCb XXECTKOW  Kpu-
TUKE MHOTMX MWHWUCTEPCTB W
BEAOMCTB «3a OTpPbIB OT pe-
aAbHOCTW». TPUHATL ee B U3-
MEHEHHOM  BUAE  YAAAOCb
ToAbkOo B 1970 1., Koraa nep-
Bbl AMOHCKUM CNYTHUK YXe
BbILLEA Ha OpOUTY.

Bnpouem, 3ta nporpamma
1 HE OPUEHTUPOBAAACH Ha 3anycK
CMyTHUKA KaK TakoBOro. B Hew
6bIAV MPOMKCaHbl OCHOBHbIE Ha-
npaBneHus pabot, Ha Kotopble
NPeAnoAaranoCh HaLEAUTb YCUAWS
AMNOHCKWX KOHCTPYKTOPOB U GUPM,
HaMepeBaKOLLIMXCA 3aHATLCA KOC-
MUYECKUMU UCCAEAOBAHUSIMM.

3Haunaach B nporpamMme v pa-
KeTa-Hocutenb Mu-4S kak OCHOB-
HOEe CPEACTBO AOCTaBKU SIMOHCKUX
rpy30B Ha opbuty B bavxaiiumne
AecsTUAETUS. B KOHLE KOHLOB,
Tak 1 NoAyumnock. Ho nepsas no-
MbiTka 3anycka CryTHUKa C Mo-
MOLLBIO Hee Obina NpeAnpuHsTa
ToAbKO 25 aAHBaps 1970 ., meHee
ueM 3a MeCsiL, A0 YCMELLHOrO Mo-
neta Lambda-4S. Kak aro uyacro
6bIBaeT, NepBblii CTapT OKasai-
CSl HEypaUHbIM — HE BKAOUMACS
ABUratenb YeTBEpTON CTYNEHM, W
annapatr MS-F1 («HayuHbin criyT-
HUK Ne 1») BblA NOTEPSIH.

K cuacTbto, y atoro annapa-
Ta UMenca «Aybaep», KOTOpbIi
TOXe ObIAO PELIEHO BbIBECTH

ions 2015

Ha opbuty, npeABapUTEAbHO
NPOBEAS AOMOAHWUTEABHbIE 3KC-
nAyaTauuoHHbIe UcnblTaHUs
pakeTbl C TEXHOAOTMYECKUM
MakeToM. Ero-to v 3anyctuau
16 deBpans 1971 r. noa Ha3Ba-
HueM «TaHcew», UAK «CBETAO-CU-
HUM» (UBET 3paHUSA TOKMMCKOrO
yHUBeEpCUTETA).

A MOAHODYHKLMOHAAbHbIV
HayYHbIM CNYTHWK SAMNOHUbl 3a-
nycTuAn 28 ceHTsbps Toro xe
ropa. Mocae Bbixopa Ha opbUTy
emMy npucBOMAM ums «CaHcen»
(<HoBas 3Be3pan).

C TO¥ NOpbI 3aMyCKK KOCMUYe-
CKVX annapaTtoB CTaAu B AMNOHMM
peryAapHbiMu. 1o cpaBHEHUIO
¢ Poccuen, CLUA, EBponon u Ku-
TaeM AMNOHLbI 3arMyCKalT UX He
TaK yX 1 MHoro. Ho, kak npaBuAo,
KaXAbIA M3 3TUX CTapToB MMeEET
60AbLLIOE MPUKAAAHOE WMAM Hayy-
HOE 3HaueHue.

EctectBEHHO, rA@BEHCTBY-
IOLLYI0 POAb CPEAM SIMOHCKMX
annapatoB  WrparT  CryTHU-
KW MPUKAAAHOTO Ha3HaYeHus.
B nepByto ouepenb 3T0 TEAEKOM-
MyHUKaLMOHHbIe annapatsl. Ha
reocTauMoHapHyto opobuTy OHM
AOCTaBASIOTC HE TOAbKO Ha-
LIMOHaAbHbIMWU  KOCMUWYECKUMMU
CpPEACTBaMM, HO U C MOMOLLbIO
POCCUMCKUX, aMEPUKAHCKUX M
€BPONENCKUX pakeT. Ucnonb3o-
BaHWe 3apybexHbIX HOCWUTEAEN
NO3BOAMAO AMOHUM AOCTATOYHO
6bICTPO pa3BepHyTb CETb COO-
CTBEHHbIX CMYTHUKOB CBSA3U U
NMOAHOCTBIO YAOBAETBOPUTL CBOM
noTpebHOCTU B TEAEKOMMYHUKa-
LIMOHHBIX YcAyrax (3aoAHoO obe-
CMeYnB WMMK Apyrue CTpaHbl
A3MNaTCKO-TUXOOKEaHCKOro  pe-
rmoHa). A BOT Ha rAOBAAbHbIN
PbIHOK 3TWX YCAYr AMOHUbI He
3aMax1BatoTCs, CUnTas, YTO OH
1M 6e3 Toro BecbMa HacCblLLEH,
NO3TOMY B YCAOBWSAX >XECTKOM
KOHKYPEHLMW ero 3aBoeBaHWe
HelienecoobpasHo — B Ayyllem
CAyYyae yAacTCs AULb KOMMEH-
CcMpoBaTh 3aTpathbl, @ NPUObLIAK
NPUAETCSH XAATb OUYEHb AOATO.

Takyto Xe HanpaBA€HHOCTb
MMEIT W NporpamMmbl No 3any-
CKy METEOPOANOTMYECKUX U Ha-
BUFaLMOHHBLIX  CMYTHWKOB. WX
pabota Toxe opreHTMpoBaHa Ha
AnoHWI0, npuAeratowye pawo-
Hbl A3un 1 TuxookeaHckoro bac-

cenHa. Mpouyto nHdGopmMaumio B
CAyyae Heob6XOAMMOCTU AMOHLLbI
MOKYNatoT y APYrvx CTpaH.

Kak npaBuao, 3aKkynarorcs
U AAHHblE AUCTAHLMOHHOTO 30H-
AnpoBaHus 3eman (A33). Auwb

KOCMOHABTUKA

HEKOTOpblEe SAMOHCKWE CNYTHU-
KM npepAHasHaueHbl Ans cbopa
nopo6HoN MHGopMaumuu. Yalue
BCEro 310 HeboablUMe annapa-
Tbl, pa3paboTaHHble AAS pelle-
HUSI KOHKPETHbBIX 3aAa4.

A Bropoii nonet anoHckoro Hocutens H-1IB, B xoae KoToporo k MexpayHapoaHo#
KOCMUYECKOI CTaHLuu 6bin oTnpaBneH 6ecnunoTHbIi rpy30Boii Kopabnb HTV2
«KoHotopu». PakeTa paboTaeT Ha XKMAKOM TON/IMBE U AOMONHUTENBHO OCHALLEHA
TBEPAOTONNIUBHBIMU yCKopuTensamu. Ee 3anycku npou3BoAATCA € KOCMOApOMa

TaHeracuma.

Crapr paketbi-HocuTens Epsilon nerkoro knacca."™

BceneHHas), NpoCTpaHCTBO, Bpems!
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CHMMOK yacTu KOHCTpYKuumn MKC ¢ anoHckum mopynem «Knu6ox», caenanHbii ¢ 6opta
warrtna Endeavour nocne ero oTcTbIKOBKM OT cTaHuuu 29 mas 2011 r.

A Astomatuyeckmii rpysoBoii kopa6nb HTV (H-II Transfer Vehicle) «Konotopu» npuénuxaerca k MKC Ha doxe 3emnu. Crapt
cnepyoLLero ANOHCKOro «rpysosuka» HTV-5 npepsaputenbHo HameyeH Ha 16 asrycra 2015 .

OaHako He caepyer aymarb,
yto cnyTHUKM A33 Mano UHTepe-
CylOT ANoHUeB. Kak OCTpoBHOE
rocyAapcTBo, 4acto WChbITbiBa-
owee yaapbl NPUPOAHOM CTW-
XK, ANOHUA aKTUBHO y4yacTByeT
B PSAE MEXAYHAPOAHbBIX MPOEK-
TOB MO cOOPY AAHHbIX O CTUXUM-

HbIx 6eACTBMSIX. AN 06paboTKK
3TUX AQHHBIX, @ TAKXe AAS Oro-
BELLEHUA HACEAEHUA O BO3MOX-
HbIX KaTaKAM3MaX, MCMOAb3YHOTCA
pecypcbl MHOMMX Hay4HbIX LEH-
TPOB, B TOM UWCAE W BXOAALLMX
B CTPYKTYPY ANOHCKOro aspoKoc-
MMWYECKOIO areHTCTBa.

AOBOABHO ~ MHOr0  SAIMOH-
CKMX CNYTHUKOB MOXHO OTHECTU
K KAGCCY TEXHONOTMUECKKMX. B oc-
HOBHOM OHM UMeEOT HeboAbLLIMEe
pasmepbl ¥ NpepHa3HayeHbl
AN TIOAYYEHMSA  MHOOPMALIMM
o paborte 6opToBOM annaparty-
pbl B YCAOBMSIX KOCMWYECKOTO

npoctpaHctea. CBOHO Heobxo-
AUMOCTb U 3OEKTUBHOCTL OHU
yXe He pa3 AoKa3blBaAM: UCTbI-
TaHHasA C UX NMOMOLLbIO annapa-
Typa BMOCAEACTBUM AOATO U 6e3
cboeB paboTtana B cocTaBe Mex-
NA@HETHbIX CTaHLMM.

M nocnepHee NpUKAaAHOE
HanpaBAEHWE AMNOHCKOW KOCMO-
HaBTMKW — pa3BeAblBaTEAbHAS
AesATeAbHOCTb. Ha okono3emHoM
opbuTe pasBepHyTa 1 yXe NoUTH
AECSHITb AeT GYHKLMOHUPYET CryT-
HWKOBas rpynnupoBKa, 3apaden
KOTOPOI ABASieTCA HabAalopeHue
3a CeBepHoit Kopeen. OHa no-
fIBUAACb B KOCMOCE MOCAE TO-
ro, kak KHAP o63aBenacb
CcOBCTBEHHOW aTOMHOW  60oM-
60i. B H6amxalluee Bpems 3Ty
rpynnuMpoBKy cobuparotca ycu-
AUTb, TaK KaK [IxeHbsiH Tenepb
obrapaeT He TOAbKO SAEPHbIM
OpYyXMEeM, HO U CPeACTBaMM
ero AocTtaBku.® fnoHus, nepe-
xuBlwaa B 1945 r. yxacbl Xu-
pocumbl U Haracaku, He xo4er
NOBTOPEHWSI TparMueckux crpa-
HWL, CBOEN WCTOPUM, MNO3TOMY
1 NPeAnpPUHUMAET BCE BO3MOX-
Hble Mepbl MO 3aluuTe HaLMo-
HaAbHbIX UHTEPECOB.

MepBbIMU  AOCTUXEHUSIMU
AMOHCKOM KOCMOHaBTUKM  ObIA
3anyck Hay4yHO-MCCAEAOBaTEAb-
CKMX CMYTHUKOB. Ty NPaKTUKy B
ANOHWUK NPOAOAXKAIOT U MOHBIHE.
B pasHble roabl Ha opbuTy HbIAK
BbIBEAEHbI HECKOABKO AECSATKOB
30HAOB Hay4yHOM HanpaBAEHHO-
CTU. Ho uTOBbl NMOAYEPKHYTb X
3HAYMMOCTb, AOCTATOYHO OTMe-
TUTb TOAbKO OAMH — «[WHra», 3any-
LLEeHHbIV B deBpane 1987 r. Jtor
annapaTt npuvBAeK K cebe BHU-
MaHWe TeM, YTO 3aperncTpupo-
BaA PEHTTEHOBCKOE W3AYYEHUE
CBEPXHOBOM 3BE3Abl, KOTOpas
BCMbIXHyAA B TOM Xe Mecsle B
Boabliom MareanaHosom O6na-

¢ BMB Ne11, 2014, ctp. 25

Teneckonbl, BUHOKAK, NOA30PHbIE TPYObI,
MUKPOCKOMbI M aKceccyapbl K ONTUKE
Bbl MOXeTe NPUobpPeCcTH B HaLLEM

NHTEPHET-MarasunHe
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Ke.” 310 BbIA HACTOABKO BOABLLION
ycnex, 4to MHOrMe cTpaHbl Mupa
obpatnanchb K ANOHUK C NPEANo-
XEHUEM MPOEKTOB COBMECTHbIX
MUCCAEAOBAHMIN  KOCMMWYECKOTO
NPOCTPaHCTBA.

B nocaepHue roabl 3anycka-
€T1CA AOBOAbHO MHOIO CMYTHUKOB,
CO3AA@HHBIX SIMOHCKUMW YHUBEP-
cutetaMn. Kak npaBuAO, 3TO
HeboAbLLME 30HABI BECOM B He-
CKOAbKO ~ KMAOTPAMMOB,  W3ro-
TOBAEHHbIE Ha 6a3e NAaTopMbI
CubeSat. 3anycku npou3BOAAT-
CA C MOMOLLBIO HaLMOHANBHbIX
1 3apybexHbIX CPEACTB BbIBEAE-
HWA (YaLle BCEro — C NOMOLLbLIO
POCCUNCKMUX HOCUTEAEN).

YHWBEPCUTETCKUE  CMYTHW-
ku CubeSat pellator WHUPOKKK
CNEKTP 3apay — OT HayYHbIX UC-
CAEAOBAHUMA A0  CAOXKHEMLLUX

TEXHUUYECKUX  IKCMEPUMEHTOB.
Ho rnaBHOe — OHW nomoratot
cneunanMcTam npuobpertatb

CTOAb HEOOXOAMMbIV AN AOOOW
KOCMMWYECKOWN AepKaBbl OMbIT.

B oTAMuUME OT BEAYLLMX «KOC-
MUYECKUX WIPOKOB», AMNOHMA
HUKOTA@ He CTpeMuAachb pac-
noaaratb LUMPOKMUM Habopom
pakeT-HOCUTEAEN. AewncTBu-
TeAbHO, pakeTa Lambda-4S 6blI-
A@ WCMOAb30BaHa TOAbKO AAA
3anycka nepBoro CnyTHUKa, pa-
keta Mu-4S B pasAnyHbIX MO-
AMdUKaLMAX — AAA 3anyCKOB
KOCMUYECKMX anmnapatoB B
1970-1990-x ropax, a cenuac
NPaKTMYECKU BCE HYXAbl KOC-
MOHaBTUKU CTpaHbl YAOBAETBO-
psieT paketa H-Il B BapuaHTax
«A» n «B». 310, KOHEYHO, He
03HauaeT, UTO PaKEeTOCTPOEeHUE
B AMNOHUM NOAHOCTbIO CBEPHY-
10. B 2013 1. cocTosinca nep-
Bbli CTapT pPaKeTbl-HOCUTEAA
Epsilon aerkoro knacca. Be-
AyTCA pa3paboTKu U APYTUX HO-
cutenei. Ho ocHoBHas macca

7 BNB Ne4, 2007, cTp. 16

MyCKOB MPOWU3BOAWTCS C NMOMO-
LWbto «pabouent nowapku» H-11.

Co BTOPOM NMOAOBWHBI
1990-x ropoB AMOHUA aKTUB-
HO yyacTBoBaAna B pabotax no
CTPOUTEALCTBY MexayHapOAHOM
kocmuueckor ctaHumm (MKC).
CTOAb Xe aKTMBHO CErOAHSI OHa
NPUHUMAET y4acTUe B IKCMAya-
TaluMK CTaHUMW, B NPOBEAEHWU
Ha ee 6OPTy Pa3AUUHBIX UCCAE-
AOBaHUM 1 3KCNEPUMEHTOB.

Bknapom AnoHun B MKC
CTan Hay4Hbld MOAYAb «Knbo»,8
a Takke 6ecnuaoTHble Kopaban
cepun HTV «KoHoTOpW», AOCTaB-
ASIOLUME Ha CTaHUMIO PasHOoo-
6pasHble rpy3bl.® QOuepeaHOM
AMNOHCKWUM  «TPY30BMK»  AOAXKEH
craptoBatb B 2015 T.

BoAbLIMM COBbITUEM B WUCTO-
pUM  KOCMOHABTUKM  «CTpaHbl
BOCXOASILLETO  COAHL@»  CTano
cospanHne B 2003 1. ANOHCKO-
r0 a3pOKOCMMUUYECKOrO WUCCAEAO-
BaTeAbCKOIro areHtctea (Japan
Aerospace eXploration Agency —
JAXA). OHO 6bIA0 06pa3oBaHO B
pesyAbTaTe CAMSIHUS TPEeX paHee
HEe3aBUCHUMbIX OpraHuM3auui —
ISAS, NASDA 1 NAL. Ceituac ato
BEAOMCTBO 0OAApAET BO3MOX-
HOCTbIO 3arycka WCKYCCTBEHHbIX
CNyTHUKOB 3eMAM, aBToMatuue-
CKUX MEXMAAHETHbIX annaparos.,
yyactByer B nporpamme MKC,
nAaHUpyeT pabotbl B obaactu
MUAOTUPYEMON  KOCMOHABTUKU
M OCBOEHUSA /\yHbI.

ANOHCKMe KOCMOHABTbI

Hecmotps Ha 1o, uto y Ano-
HWUM HET COBCTBEHHBIX MUAOTUPY-
eMbIX KOCMWYECKUX Kopabaew
(MOKa OHM TOABKO MNPOEKTUPY-
t0TCA), YXX€ MOYTU 4YeTBepPTb Be-

8 BMNB Ne4, 2008, cTp. 4; Ne6, 2008,
ctp. 15

9 BMNB Ne10, 2009, cTp. 28; Ne1, 2011,
cTp. 32; Ne8, 2012, ctp. 30; Ne9, 2013,
cTp. 32

&7

A Toéxupo Akuama (popa. 22 nionsa
1942 1.) — nepBblif ANOHeL U nepBbli
npoeccuoHanbHbIN JKYPHANKCT,
noGbIBaBLUKI B KOCMOCE.

Ka  AANOHCKME  KOCMOHAaBThI
COBEPLLUAT MOAETHI B KOCMOC.
AocTtaBKy Ux Ha opbuTty obecne-
UMBAIOT COBETCKME/ POCCUNCKUNE
N aMepUKaHCKNe KopabAn.

MepBbiM AMNOHUEM, NO6bI-
BaBLUMM B KOCMOCE, CTaA Xyp-
HaAMCT TeaepaAMoKopnopaumu
Tokyo Broadcasting System
(TBS) Toéxupo Axusma. CsoM
MOAET Ha COBETCKOM Kopabae
«Coto3 TM-11», NPOAOAXKEBLLMK-
¢ co 2 no 10 aekabpa 1990 r.,
OH COBEpPWMWA Ha KOMMepue-
CKOW OCHOBE, 4YTO MO3BOASIET
cunTaTtb €ro U nepBbiIM KOCMMU-
YEeCKUM TYPUCTOM.

Ele A0 nosiBAEHUA «AMOH-
ckoro larapuHa», B 1985 .
B ANOHMM COCTOSINCA NEPBbIN
Habop B HALMOHAAbHbIN OTPAA
KOCMOHABTOB, KOTOPbIE AOAX-
Hbl ObIAM A€TaTb B KOCMOC Ha
aMepPUKaHCKUX KopabAasix MHO-
ropa3oBOro UCMOAb30BAHUS CU-
ctembl Space Shuttle. Ot6op
NPOWAM TpWU KaHaMpata: Ma-
Mopy Mopu, Takao Aov u Tua-

K1 Mykau.
MepBbIM U3 3TOM TPOULbI
B kocmMoce nobbiBan  Mamo-

py Mopu (muccua STS-47, 12-
20 ceHTtab6psa 1992 r.). Cnycrs
CeMb AET OH OTNPaBUACS Ha Op-
6uUTy BTOPUYHO. CAEAOM 33 HUM
B 1994 r. craptoBana Tavkn My-
Kau, CTaBLUasi NePBON ANOHKOM,

kocmoHABTUKA I

nobbiBaBLIEN 3a NpeAeraMu aT-
Mocoepbl. B ee aktnee Takxe
ABE 3KCMEAULMU Ha OKONO3EM-
Hyt0 OpbuTY.

Koutn Bakarta B oTpsip Koc-
MOHaBTOB ObIA 3aUMCAEH B
coctaBe BTOporo Habopa B
1992 r. u yxe uyepes3 ueTbipe
ropa yyacTBoBaA B CBOEW nep-
BOM KOCMMWYECKON 3KCMEAWULMN.
Bcero B ero aktMee 4yeTbipe no-
AeTa. TpuXAbl OH CTapTOBaA Ha
aMEPUKAHCKUX LIATTAGX U OAMH
pa3 — Ha poccuickom «Coto-
3e TMA-11M». K Tomy xe Ba-
KaTa — eAMHCTBEHHbIN iNoHel,
CTaBLUMIA KOMaHAMPOM OAHOTO
U3 akunaxen MexayHapoaHOM
KOCMMWYECKOW CTaHLMM.

Takao Aou cTan nepsbIM
AMNOHLEM, COBEPLUMBLUMM Bbl-
XOA B OTKPbITOE KOCMUYECKOE
NPOCTPaHCTBO. 3TO MPOM3OLLAO
B 2008 .

K Hactosilemy BpemeHu
B KOCMOC AETaA YXe AEBSiTb
rpaxapaH AnoHuW. Kpome Bbl-
LEeHa3BaHHbIX ~ KOCMOHABTOB,
Ha opbute pabotann Coutn Ho-
rym, Akuxuko Xocups, Catocu
dypykaBa U Haoko Amaa3aku.

B 6avxanwmve aABa roaa
B cocTaB akunaxen MKC Bow-
AYT elle ABOE npeAcTaBUTENEW
AnoHun. Crapt Kumun HOu 3a-
nAaHUpoBaH Ha uonb 2015 T.
A B 2016 r. Ha cTaHUMIO oTNpa-
BUTCA KOCMOHAaBT yxe 5-ro Ha-
60pa — Takyss OHMCH.

EcTb B naaHax JAXA u none-
Tbl SINOHLEB Ha COOCTBEHHbIX
Kopabasix. Ho Bce 3TW NAaHbI OT-
HOCATCS, KaK MUHUMYM, KO BTO-
pori nonoBuHe 2020-x ropoB.
Anoka AnoHMA NO-NpPexHemy
6yAET WCMOAb30BATb AASl 3TUX
Lener poccUiCcKMe, a nocae
2017 r. — 1 amepuKaHCK1e nu-
AOTMpPyeMble annaparbl.

(OKOHYaHHEe B cAeayroLLeM
Homepe)

ions 2015

Celestron
NexStar

Levenhuk
Strike PRO

MeHUCKOBbIE TEAECKOMbI* —l ,7 Pednektopbl HotoToHa*

Sky-Watcher

Bresser Venus

Celestron
Astromaster

BceneHHas), NpoCTpaHCTBO, Bpems!

* LieHa 3aBUCHT OT MOAEAU
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B  <OCMIOHABTUIKA. HOBOCTI

anbonee MacwTabHas aBapua pa-
keTbl Falcon 9, cO3paHHOW M 3KC-
nAyaTMpyeMOM 4YacTHOWM KOMMaHMWewn
SpaceX,! npousowna 28 uwoHA 2015 T.
B 14:23:30 UTC, uepe3 2 MuHyTbl 20 CekyHA
MocAe cTapTta C MyckoBoro komnaekca Ne40
KOCMOAPOMa Ha Mbice KaHasepaa. B xo-
A€ MUCCUU cHabXeHUst SpX-7 Mo KOHTPaK-
Ty ¢ NASA paketa AOAXHa Obina BblBECTH
Ha OKOAO3EMHYHD OpbWTY aBTOMAaTUYECKWI
kopabab Dragon c rpysamu pna MexayHa-
POAHOM KOCMWYECKOM CTaHUMK. B utore BcA
noAe3Hast Harpy3ka okasanacb yTepsiHa.
[ocae crapra npeanonaranoCb OCyLLe-
CTBWTb TPETHIO MOMbITKY YNPaBAAEMOM NOCaAKM
oTpaboTaHHON NEPBOW CTYMEHU HOCUTEAR Ha
nAaByuyto NAaTGopmy B ATAGHTUMECKOM OKea-
He.? OAHaKO, Kak MokKasano NpeABapUTEAbHOE
paccAepOBaHWe, HE3aA0NTO AO €€ OTAENEHMA
MO HEU3BECTHLIM MOKAa NPUYMHAM MPOU3OLLIEA
pa3pbiB TOMAUBHbIX GAKOB BTOPOM CTyNeHM,
ABUrateAv KOTOPOM K TOMy MOMEHTY MPOXOAU-
A MPOLLEAYPY MOATOTOBKM K BKAKOUeHMIO. Ha
Kappax BMAEOCBHEMKM, MOAYYEHHbBIX Ha3eM-

1 BMB Ne6, 2010, ctp. 31
2 BMB Nedl, 2015, ctp. 17; Ne4, 2015, cTp. 31

HbIMW Kamepamu, BUAHO 0OAaKO FOpHOYEro
N OKUCAUTEAS (KEPOCHHA U XMAKOTO KUCAOPO-
A3), BbIPBABLUMXCS U3 MOBPEXAEHHbIX BaKoB.
B pesynbrate nepsasi CTyneHb Takke MOAyUu-
A KPUTMYECKME TMOBPEXAEHUS, WCKAKOYaB-
lUMe AanbHEMLWME onepaumn ¢ Hel. Dragon
BMecTe C npubopHo-arperatHbIM OTCEKOM U
MPEANONOXKMTEABHO BEPXHEW YacCTblo BTOPOM
CTYMEHW NPOAONKMA HEYNPABASIEMBbIV MOAET MO
cybopbUTanbHOM TPAEKTOPHUM W yran B ATAaH-
TUUYECKUI OKeaH. Pa3pyLueHre npor3oLwAo Ha
BbICOTE OKOAO 45 KM, paKeTa K ToMy BpeMeHU
ycneaa pasorHatbest Ao ckopoctr 1300 m/c —
NoYTM BYETBEPO BOABLLE CKOPOCTH 3BYKA.
ABapws cTana nepBbiM CEPbE3HBIM UHLM-
AEHTOM C yyactveM Hocuteas Falcon 9 B pas-
AMYHBIX MOAMOUKALMAX nocAe 16 yenewHbIX
M OAHOMO YaCTMYHO YCMELLHOrO 3armycka (B Xo-
A€ KOTOPOro M3-3a OTKa3a OAHOMO M3 9 ABMra-
TeAel NepBOV CTYMEHU He yAANOCh BbIBECTU Ha
OKONO3EMHYHO OPOUTY AOTIOAHUTEABHYHO MOAE3-
HYIO Harpysky, OAHaKO rAaBHasi LieAb NoAeTa —
AocTaBka rpy3oB Ha MKC — 6bina pocTurHyTa®).
Hecmotpsi Ha 10, UTO OHa OKa3anacb BTOPOM
B TEKYLLEM rOAy HEYAQUHOM 3KCMEAMLMEN MO

3 BMB Ne 10, 2012, cTp. 29

CHabXeHWI0 OpBUTAALHOTO KOMIMAEKCa, €ro
3KMMax Moka He UCTIbITLIBAET Npobaem ¢ obe-
CMEYEHNEM BOAOW U MPOAOBOALCTBMEM. BoAb-
Le BCEro MocTpapan0 BbIMOAHEHWE Hay4HOM
nporpamMmbl, Matepuanbl U NPUOOPbI AN KO-
TOPON AOAKeH 6bin npueestv Dragon. Euwle
OAHa Cepbe3Hasi MoTepsi — MEeXAYHapPOAHbIN
CTbIKOBOYHbIV apanTep IDA-1, npeaHas3HaueH-
HbI AN YCTaHOBKM Ha MKC B pamkax noAro-
TOBKMW K CTbIKOBKE C HEW HOBbIX aMePUKaHCKNX
NUAOTUPYEMBIX Kopabaeit.* Ceituac cneuvianu-
CTbl Kopriopaumy Boeing ocyluecteastor cbop-
Ky HOBOIO arperara M3 3anacHbix Yactei. Ero
NOAHbIN aHanor IDA-2 cobupaauch OTNPaBWTb
Ha CTaHLMIO B XOAE MMCCHM YACTHOTO «IPY30BU-
Ka» B Aekabpe 2015 r., 0AHaKO Ternepb ee pata
6yAeT yTOUHEHA C YYETOM PE3YALTATOB PacCAe-
AOBaHVsi aBapuu.

Mo CTpaHHOMY COBMAAEHWIO, WHLUMAEHT
¢ pakeToi Falcon npowusowen B AeHb 44-ne-
M  aMEPUKAHO-KAHAACKOTO  MUAAMApAEpa
AnoHa Macka (Elon Reeve Musk), ocHoBateast
1 PyKOBOAMTEAS] KOMMNaHUK SpaceX. Cam MuA-
AMApAEP Takoe COBMAAEHWE MOKA HUKaK He
NMPOKOMMEHTUPOBAA.

4 BMNB Ne6, 2015, cTp. 33

A Bupeokaapbl aBapuu paketbl Falcon 9 (NASATV).

tfiporpecc Bo300HOBUN NONETbI

BTOMaTUUYECKUM  rpy3o-

BOM kopabab «[lporpecc

M-28M»  6bIA  3any-
LeH ¢ Kocmoapoma BalkoHyp
3uona 2015 . B 7 vacoB 56
MMWHYT MO MOCKOBCKOMY BpeMe-
HY (4:55:48 UTC). ABYMS AHAMMU
noaxe, 5 utona B 7:11 UTC, oH
YCMELHO MPUCTBIKOBAACA K Ha-
AVPHOMY MOPTY MoAyAsa «[npce»
POCCUICKOrO cermeHTa Mexay-
HapPOAHOM KOCMWYECKOM CTaH-
UMK, AOCTaBMB Ha Hee 2381 kr

npobyaeT OPUEHTUPOBOYHO AO
HOSABPS TEKYLLLEro roaa.
Kopabab ObiA BbIBEAEH Ha
opbuty paketoi-Hocutenem «Co-
+03-Y», UICMOALIYEMOM AAS STUX Lie-
AEM CO BPEMEH NepBbIX MOAETOB
«[porpeccos» B 1978 1. B okrs-
6pe 2014 r. el BNepBbIE NPULLAA
Ha CMeHy MOAUPULMPOBaHHAA
Bepcus «Coro3 2-1A», 0AHAKO, Kak
NOKa3ano paccAepOBaHWe MNpu-
UYMH HEYAQUHOrO MycKa MpeAblAy-
LLIEr0 POCCUICKOTO «rPy30BUKan,t

BaHa elle Kak MMHUMYM B OAHOM
KOCMWYECKOM CTapTe, MocAe ue-
ro MHXeHepbl «Pockocmoca» Bce
XEe HaAetoTCA Pa3BepPHYTb MOAHO-
LIEHHYIO 3KCMAyaTaLMio HOCUTEAA
«Coto3 2-1A».

'V ABTOMaruyeckuii rpy3oBoi
Kopa6nb «Mporpecc M-28M» nepep
cTbikoBKo# ¢ MKC.

NMOAE3HOW Harpy3ku, BKAKOUAtO-
LLEN MPOAYKTbI MUTAHUSI U BOAY
AAS 3KMMaXxa, ropoyee U oKuc-
AMTEAb AASE BOPTOBBIX PAKETHbIX
ABMraTeAei, 3anacHble 4YacTu,
MHCTPYMEHTbI U 060pyAOBaHWE

30 BceneHHas), NPOCTPaHCTEO, BpeMS]

A Crapr pakeTtbl-HocuTens
«Co103-Y» ¢ Kocmoapoma baitkoHyp
3 uona 2015r.

AN HAyYHbIX 3KCNEPUMEHTOB Ha
60pTy OPOUTAABHOIO KOMMAEK-
ca. B ero cocrase «[porpecc»

ee cucTeMbl TPebyoT cepbesHol
Aopabotkn BO  M3bexaHwe mno-
AOBHBIX MHUMAEHTOB B ByAyLLiEM.
PakeTta «Coto3-Y» ByaeT 3aAeiCTBO-

1 BMB Ne5, 2015, ctp. 28
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KocmoHABTKA. HoBocTn [

fiNOHUA 3aNYCTUT NATOIO tbenoro ancran

pecc-cayxba koprnopaumn Mitsubishi Heavy Industries u
ANOHCKOrO areHTcTBa MO WMCCAEAOBaHMAM Kocmoca JAXA
COOBLLMAM OPUEHTUPOBOUYHYIO AATy 3amycka 6eCrnUAOTHOro
rpy3oBoro kopabas «KoHotopu-5» (HTV5S) kK MexayHapoaHOW Koc-
MUYECKON cTaHuMKU. Kopabab ByaeT BbiBeaeH Ha opbuty 16 aBry-
cta 2015 r. paketon-Hocutenem H-1IB, crapTyrowen ¢ nyckoBoro
komnaekca EcuHoby kocMoapoma TaHeracuma. O6LLas Macca rpy-
30B, KOTOpble OH AoCTaBuT Ha MKC, NpeAnoAOXHUTEABHO MPEBBLICUT

5 TOHH. CornacHo HeoduuManbHoM nHdopmaumu, NASA paccma-
TpUBana BapuaHT pa3mecTutb Ha 6opTy HTV5 AOMOAHWUTEABHYHO
MOAE3HYIO Harpysky (3amacHble 4acTu U pPacXOAHble Martepuansl,
yTEPSHHbIE MPU HEYAQUHOM 3anycke KOMMEpPUECKoMn pakeTsl Falcon
9), 0AHAKO MO3Xe OT 3TUX NMAAHOB OTKa3aAUCh.

Kak BMAHO 13 ero Homepa, HTV5 cTaHeT nsToi akcneavumnen cHab-
xeHna MKC, opraHM3oBaHHOW AMOHCKUMW cneuuanvctamun. Hamnom-
HUM, YTO Ha3BaHWe «KOHOTOpK» B NEPEBOAE O3HAYaET «beAbIi aucm.

llepsbie aCTNOHABTDLI ANA HOBbIX Kopatneu

aK  CcoobWWA  PYKOBO-

AUTEAD  aMEPHKAHCKOM

HaunoHanbHOM aspo-
KOCMUUYECKON  aAMUHUCTPaLWMK
Yapnb3 bonaeH (Charles Bolden),
9 utonsl HbiAM 06bABAEHBI MMeE-
Ha nepBbIX YETbIpeEX acTPOHaB-
TOB, KOTOPbIE COBEPLUAT MOAETHI
Ha HOBbIX KOMMEPUYECKUX MUAO-
TMpyeMbIX kopabasx CST-100
n Dragon V2, B HacTosiLLee Bpe-
Msi pa3pabarbiBaeMbIx COOTBET-
CTBEHHO KOMMaHuAMM Boeing
1 SpaceX.! MNepepoByO TEXHUKY
NpPeACTouT ocBauBatb Pobepty
beHkeHy, Spuky boy, CaHute Yu-
AbAMC M Ayraacy Xapau (Robert
Behnken, Eric Boe, Sunita
Williams, Douglas Hurley). Bce
oTobpaHHbIe aCTPOHABTbI UMEHT
OMbIT MOAETOB Ha MHOrOPa30BbIX
TPaAHCMOPTHbIX KopabAax cucTe-
Mbl Space Shuttle, a CaHuta Yu-
AbSIMC — €Ll M Ha POCCUNCKOM
«Coto3er. Bce oHM nobbiBanu Ha
6opTy MexayHapoAHOM KOCMM-

1 BMNB Ne6, 2014, cTp. 31; Ne12, 2014,
cTp. 22

Pobept beHkeH

hoa ol

_ Canuta Yupsamc

A AcTpoHaBTbl, 0TO6paHHbIE ANIA N0JIETOB HA HOBbIX KOMMEPYECKNX
nunotupyembix Kopabnsax CST-100 u Dragon V2.

YECKOW CTaHUMW U NPOBEAU AO-
CTaTO4YHO AAUTEABHOE BpEMS Ha
O0KOAO3EeMHOM opbuTe.

B koMmeHTapun K HOBOCTU
Yapabs BoapeH pobaBuA, UTo BO3-
BpaLLeHWe K CTapTaM NUACTUPYe-
MbIX KOCMWYECKMX annapatoB C
Tepputopun CLUA npoBosraaLle-
HO npe3upeHTom Bapakom Oba-
MOV OAHOM M3 KAOUEBBIX 3aAaY
NASA. 310 He TOALKO AUKBUAMPY-

€T 3aBMCUMOCTb aMePUKaHCKOWM
KOCMOHaBTUKU OT YCAYT «Pockoc-
MOCa», HO W MO3BOAWUT CO3AATb
HECKOABKO ThICAY BbICOKOOMAQUM-
BaeMbIX paboumx MeCT, MOCKOAb-
Ky 3aHMMaTbCsi MPOM3BOACTBOM
KOMMAEKTYIOLLMX AASl HOBBIX KO-
pabnei 1 ux cbopkoit byayT CBbI-
we 350 npeanpusti B 36
Tatax. K Tomy xe, cornacHo pac-
yeTam, CTOMMOCTb MOAETa OAHO-

ro actTpoHaBTa Ha 3TUX KopabAsx
AONKHa coCTaBuTb MeHee 60 MAH
AOAAGPOB, TOrAG Kak cenvac ame-
PYKaHLbl NAGTAT 3@ TaKyto YCAYTy
POCCUICKOMY KOCMUYECKOMY BeE-
AOMCTBY 76 MAH AOA\APOB.
CST-100 » Dragon V2 no-
3BONAT AOCTaBASITb HA OKOAO3EM-
Hyto OpBUTY (M COOTBETCTBEHHO Ha
MKC) » BosBpalartb Ha 3emAao
Cpa3sy YeTblpex YenoBEK, B TO Bpe-
MfA Kak B Kancyny «Coroza» nome-
Laetcs ToAbko Tpoe. Oxupaertcs
TaKXe, UT0 HOBble KOpabAM CMO-
ryT B3siTb Ha 6opT nopsiaka 100 kr
AOTOAHUTEABHOM  MOAE3HOM  Ha-
rpy3ku. Mimea HapexHoe CPeACTBO
AOCTABKM 3KMMaxeHn Ha opbutanb-
HYIO CTaHUMIO B BMAE KOMMEpYE-
CKUX «1M3B034MKOB», NASA cMoXeT
MOAHOCTBIO  COCPEAOTOUMTECS  Ha
PELLUEHWM APYTUX 3apay — B YaCT-
HOCTH, Ha CO3AaHUM Kopabas Orion
AN SKCMIEAMLIMIA 3@ MPEAENb AYH-
HOM Op6UTbI U CBEPXMOLLIHOW pa-
KeTbl-HocuTens SLS (Space Launch
System) aaa ero 3anycKoB.?

2 BMB Ne11, 2009, ctp. 5
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BT N\IOBUTEABLCKASI ACTPOHOMWS

HebOecHbie co0ObITUA cCeHTADNA

BUAUMOCTD NNAAHET.

Mepkypuit. Camasi 6An3kas K CoAHLLY Naa-
HeTa PEAKO YAAAAIeTCs OT Hero Ha Hebe 6onee
yem Ha 27 °. UIMeHHO 3T0 NPoM3onAeT 4 ceh-
TA6PSA TEKYLLErO roAd, U, Ka3anoch Obl, CAeAy-
€T OXMAATb UCKAUUTEABHO BAAronpUATHOro
nepuopa ee BevepHer BUAMMOCTH, OAHAKO B
cpeaHuX wnpotax CeBepHOro MoAyLLapms 31o
nosiBAeHMe MepKypusi NPOMAET NPaKTUYECKH
He3aMeTHO. [pUYnHa 3TOr0 — MaAblM HAKAOH
SKAMMTUKM K TOPU3OHTY MO BEUYEPaAM: CKAOHE-
HUe 0OBLEKTOB, PACMOAOXEHHbIX HA HEN BOC-
TouHee COAHL@, OKa3blBaeTCs CyLLECTBEHHO
MEHbLUE COAHEYHOrO, MO3TOMY OHW OMyCKa-
IOTCA 3@ FOPMU3OHT B CAMOM Hauyane CyMepek
1 HabAtOAATb KX MOYTU HUKOTAA HE YAAETCS.

BeHepa. Yxe B Hauane ceHTAbps <YTpeH-
HAA 3BEe3Aa» ONPaBAAET CBOE HeodULMansHOe
Ha3BaHWe, HayaB MOSBAATLCA Mepes BOCXO-
AOM COAHL@ HEBBICOKO Hap BOCTOYHBIM TO-
PU30HTOM.  MPOAOAKMTEABHOCTE  BUAMMOCTH
NAaHETbI ByAET BbICTPO YBEAUUMBATLCS U K KOH-
Ly Mecsiua Ha 50° c.L. AOCTUIHET Tpex Yacos.
5 ceHTabpsa nonsiTHoe ABWXeHue BeHepbl OT-
HOCUTEABHO 3BE3A CMEHUTCA Ha MPAMOe.

Mapc Takke BMAEH MO yTpam, YCAOBUS
ANS €70 HAaBAHOAEHWI MOCTENEHHO YAYYLLIAKOT-
CSl, XOTS paccTosiHue A0 3eMAW ocTaeTcst 60Ab-
WM. HemHOro mMeHee yAauHO PacroAOXeH
Ha Hebe KOnuTep (nocae BEPXHETO CoeAUHE-
HWS1, COCTOSIBLLErOCS B KOHLE aBrycTa, OH Npo-
EKTUPYyeTCS Ha HEOBECHYIO chepy HEAANEKO OT
ConHUa, XOTSi B NPOCTPAHCTBE HAXOAUTCS OT
HEro 3HauMTeAbHO Aanblue, yem Mapc), oa-
Hako 6aaropapsa 6oaee BbICOKOMY BAECKY Ha-
6At0AaTH €10 3aMETHO MPOLLE.

CaTypH BMAEH MO BevyepaMm HEBbICOKO
HaA 1oro-3anaaHbIM ropu3oHToM. MNaaHeTa no-
CTENEHHO YAAASIETCS OT 3eMAM; TEM HE MeHee,

A Bupaumblii nyTb actepouaa Metupa (9 Metis)
no cosse3auio Bogones B aBrycre-ceHtabpe
2015r.

A Buaumbiit nytb actepoupa Becra (4 Vesta) no
co3Be3puio Kuta B ceHTabpe-okraépe 2015 r.

32 BceneHHas), NpOCTPaHCTBO, Bpems!

AaXe CPaBHWUTEABHO CKPOMHBIA WHCTPYMEHT
(c AmameTpom obbekTnBa 60-90 Mm) 6e3 Tpy-
AQ MOKaXET ee 3HaMEHUTbIe KOAbLIA U Kpyr-
HeWLLWM CNYTHUK TUTaH.

YpaH noABASETCA Ha BOCTOKE BCKO-
pe nocae 3axopa CoAHLA M BUMAEH MpaKTu-
YECKU BCHO HOYb, HEYKAOHHO MpUBAMXKasCh
K CBOEMY OKTAOPbLCKOMY MPOTUBOCTOSIHUIO.
B teneckonbl  pAametrpom 6onee 60 MM
¢ yBeanyeHvem ot 100 KpaT 1 Bbllle BUMAEH
KPOXOTHbIV 3eAeHOBaTbIi AUCK NMAAHETbI, Ha
KOTOPOM A@Xe KPYMHblE€ MHCTPYMEHTbI HE Mo-
KaXyT HUKaK1X NOAPOBHOCTEN.

HentyH. Bnepsble 3a nocaeaHne 150 aet
onno3vuMss caMon AANEKOW MAAHETbI MPOU-
30MAET B CeHTABpE: B MepBbIi AeHb Mecs-
Lla OHa OKaxeTcsi BOAM3W YCAOBHOW NPSIMOWA,
NPoXoAsiLen yepe3 LeHTpbl 3eMAn U ConH-
ua. B MOMEHT MaKCHMaAbHOTO COAMXKEHMS
paccTosiHie A0 Hee COCTaBMT noytn 29 a.e.
(4 MApa 330 MAH KM). YBUAETb B TakuX Yc-
NOBWSIX AETaAM KPOXOTHOTO HEMTYHUAHCKOro
AVCKa A@Xe C MOMOLLbKO MOLLHbBIX Ha3eMHbIX
TEAECKOMOB NPaKTUUYECKN HEBO3MOXHO.
ACTEPOUADBI: ONMNO3ULUU
U OKKYABTALUMU.

5 ceHTabpa B NPOTMBOCTOAHWUU OKa-
XETCA KPYyMNHbIA acTepoup raBHOro nosica
Metnaa (9 Metis). Mpu atoM oH ByaeT Ha-
XOAUTBCSI MPUMEPHO Ha CpeAHEM pPaccTo-
AHMKM oT COAHUA, a C y4eToM TOro, UTO AASl
HabAtopaTenel CpeAHnX LMpoT CeBepHo-
ro noAyllapua 3TOT OOBEKT B TEKYLLEM ro-
AY KyAbMWUHUPYET CPAaBHUTEABHO HEBbICOKO
Hap FOPU30HTOM, YCAOBUSI €r0 BUAMMOCTU
HeAb3si Ha3BaTb HAAroNPUSATHLIMMU.

Becra (4 Vesta) — Tpetuit no pasmepy u
BTOPOM MO Macce «obuTatenb» acTepOMAHO-
ro nosica — B 3TOM FOAY MPOXOAUT ONMO3ULIMIO
Ha yAaneHHOM oT CoAHU@ yuyactke opbwuTbl.
OpHako 6Aaropaps OTHOCWUTEABHO CBETAOM
MOBEPXHOCTH, XOPOLLO OTPaXatoLLen COAHEY-
HbIE AYUM, €e BUAMMbBIN BAECK B KOHLIE CEHTS-
6ps NOYUTU AOCTUIHET 6-7 3BE3AHON BEAMYMHBI.
B 310 Bpems Becrta byaet aBuratbesi no Heby
3HAUUTENBHO HOXXHEE SKAMMTUKM, MO «HE30AWA-
KaAbHOMY» CO3BE3AMIO KuTa.

M3 npumeyaTeAbHbIX OKKYABTALMI CAEAY-
€T OTMETUTb NMOKPbITUE 3BE3AbI 6-1 BEAUUMHDI
TYC 1800-2201 B 3B8€3AHOM CKONAEHWUM TAes-
Abl 35-KMAOMETPOBLIM acTeporMaoM HoBopoc-
cuiick (2520 Novorossijsk) nepea pacceetom
7 ceHTabps. HanboAbLLyt0 BEPOATHOCTL YBU-
A€Tb 3T0 ABAEHWE UMEIOT XUTEAU CTpaH bantnu
1 KanvHuHrpaackon obnaactv PO; Ha ceBepe
lMckoBcKkoM 0bAacT HEBO B MOMEHT OKKYAb-
TaumMm GyAET CAMLLKOM CBETAbIM. [poaonKM-
TEABHOCTb  «MCUYE3HOBEHUS» 3BE3AbI  MOXET
COCTaBMTb AO 4 CEKYHA.

AHEBHOE <UCYE3HOBEHMUE»
ANbAEBAPAHA.

B Houb ¢ 4 Ha 5 ceHTA6psA AyHa cHoBa Mpo-
MAET MO PaCCEesHHOMY CKOMAEHWIO [Mapbl, Ha-
KPbIB HECKOALKO €0 APKUX 3Be3A. OKKyAbTaLMA
AnbpebapaHa yTpom 5 ceHTtabpsa GyaeT BUAHA
Ha cBeTAOM Hebe (uepe3 1-2 yaca nocae BO-
cxopa ConHua) Ha Beewt TeppuTtopun BoctouHowm
EBponbl 1 Ha HOxHOM KaBkase. MosiBAeHWE
3BE3Abl MPOM3OMAET M3-3@ HEOCBELLEHHOrO
Kpasi AYHHOTO AMCKA; HabAtoAGTb €ro MOXHO
B HEOOABLLIOK TEAECKOT UAW BUHOKAb.

AYHA B 3EMHO# TEHW.

28 ceHTAbpA nepea pacceetoM B Boctou-
How EBpone nocie YetbipexneTHero nepepbisa
MOXHO BYAET YBUAETb MOAHOE AYHHOE 3aTmMe-
Hue. Ero noayteHeBaa ¢dasa (npaktMyecku
He3ameTHas 6e3 creumanbHbIX MHCTPYMEHTOB)
HauHetca B O yacoB 11 MWMHYT MO BCeEMMp-
HOMY BpeMeHW. KOHTypa 3eMHOM TeHW Hall
€CTECTBEHHbIN CnyTHUK KocHeTea B 1:07 UT; B
MECTHOCTSIX, A€XaLUMX BOCTOYHee 72° B.A., OH
K 3TOMY MOMEHTY Y€ OMNyCTUTCA 38 FOPU3OHT.
MonHana ¢a3a 3atmeHnsa npopamtes ¢ 2:11 UT
20 3:23 UT. Ee Hauano MOXeT HabAoAaTbCS Ha
BocToke Pecnybanki Komu, Ha KOxHom Ypane
1 B 3anapHoM KasaxctaHe, a OKOHUYaHWe npu
3axoAe /\yHbl NPOM30OMAET NPUMEPHO Ha AUHWUK
«KpacHopap-ApxaHreabck». B npotMBononox-
HOI YacTu Heba B 310 Bpemsi BYAET NOAHWUMATL-
¢s1 ConHLLe. /\YHHBIN AUCK TOAHOCTBIO BbIMAET U3
TeHn B 4:27 UT — 310 ABAEHWE CMOTYT YBUAETb
B 3anaAHOM yacti AatBUM U \UTBbI, @ TaKXe B
3aKapnatckon 1 KaAMHUHTPaACKOM 0OAACTSIX.
HAYANO ACTPOHOMMWUYECKOI OCEHM.

B nocaeaHve roabl MOMEHT OCEHHETO paB-
HOAEHCTBUSA PEAKO NMonaaaeT Ha 23 ceHTAbps,
OAHAKO B TEKYLLIEM rOAY CAYYUTCA UMEHHO TakK:
B 3TOT AEHb B 8 YacoB 21 MUHYTY MO BCEMUP-
HOMY BPEMEHM LIEHTP COAHEYHOIO AUCKA ne-
peceyeT HebeCHbI 3KBATOP MO MyTH U3 Cce-
BEPHOTO NoAyLLapus Heba B toxHoe. Hactynut
aCTPOHOMMYECKas OCEHb.

OBbEKTblI AAAbHEIO KOCMOCA.

HacTosiLLias koporeBa OCEHHETO 3BE3AHOTO
Heba — 3HameHuTas TymMaHHOCTb AHAPOMEADI
(M31), 6avxaiiian cripanbHasi ranaktvka W
KpynHenLwui uneH MectHol rpynnbl.t Hecmorps
Ha TO, 4T0 PacCTosHWe AO Hee COCTaBASEeT
2,5 MAH CBETOBbIX AET, OHa CUAET Ha HaLlem He-
60cBOAE Kak 3Be3Aa 3 BEAWUMHBI, MO3TOMY
MpK OTCYTCTBUM /\yHbl 1 38CBETKU €€ HECAOXHO
YBMAETb HEBOOPYXEHHBbIM TAa3oM. Aaxe He-
BOALLLION TEAECKOMN MOKAXET PAAOM C ranak-
TUKOW ABa €€ KapAVIKOBbIX CryTHUKA — M32 u
M110. B ceHtsbpe NocAe MOAYHOUM B HaLlLMX
LLIMPOTax BCE OHU NMOAHUMALOTCA MOUTU B 3EHWT.

1 BMB Nel, 2003, ctp. 34; Ne6, 2007, ctp. 8
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B co3se3ann AHAPOMEAbI MMEETCH elle
oAHa, MeHee u3BecTHasa ranaktvka NGC 891.
Ee cnmpanbHbIN AUCK MOBEPHYT K HaM NMOYTU pe-
6pOM M BWMAEH KakK TOHKasi UepTouka C He-
6OAbLUMM  YTOALLEHMEM NocepeanHe. ObLmiA
6AECK 3T0r0 06beKTa HEMHOTO NpeBbILLaeT 10™,
PaccTosiHWe A0 HEro oueHMBaeTcs B 25-29 MAH
CBETOBbIX AET. AN €70 YBEPEHHbIX HABAtOASHWIA
AAXe B YCAOBMSIX YMCTOrO Heba BAAAW OT FOPOA-
CKMX OrHew notpebyeTcs TEAECKON C AMaMETPOM
obbektea 80 MM 1 Bonee.

CpaBHUTEABHO fipKas CrvpanbHas  Cu-
ctemMa M33 — TpetMit MO BEAMUMHE UYAEH
MecTHoW rpynnbl nocae TymMaHHOCTU AHAPO-
MeAbl U MaeyHoro [MyTi — pacrnoAoXeHa B Co-
3Be3AMM TpeyronbH1Ka. Hecmotps Ha To, UTo ee
MHTErpanbHbI BAECK NPUMEPHO COOTBETCTBYET
3Be3Ae 611 BeAWUMHbI, YBUAETb 3TOT OOBLEKT
YAQETCA AAAEKO HE BO BCAKUI OMTUUECKUIA WH-
CTPYMEHT; U3AYYEHWE STON FAaNaKTUKMN MPUXOAUT
C yyacTka Heba, B HECKOALKO Pa3 NPeBOCXOAS-
LLEero No MAOLLAAW AYHHBIV AWCK, MO3TOMY ee
NOBEPXHOCTHAsA APKOCTb HEBbICOKA. Bnpouem,
NpU XOPOLIMX aTMOCHEPHbLIX YCAOBUSIX U Ha-
6AOAEHUSX C HEOOABLLMM yBeAueHUem (10-
15%) OHa HEMNAOXO BMAHA AaXe B S-CaHTUME-
TPOBbIN BUHOKAb. AOCTATOUYHO MOLLHbIE TEeAe-
cKonbl (C aneptypoit or 20 cMm) nokaxyT B
npepenax M33 Hemano OTAEAbHbIX CBETAbIX
CIYCTKOB — KPYMHbIX 3BE3AHbIX CKOMAEHWI U
obnactelt 3Be350006pa30BaHuA.

lanaktnka NGC 253 «CepebpsHas Mo-
HeTa» B C03BE3AMM CKyAbMTOpPA B HALLMX LUU-

potax He MOAHMMAETCA BbICOKO Hap ropu-
30HTOM, MO3TOMY HaOAOAATH E€ ELLIE CAOXKHEE.
B 60AbLIMHCTBO TEAECKOMOB OHA BMAHA Kak
MPOAOArOBaTOE CBETAOE «BEPETEHO» AAUHOW
27 YrAOBbIX MMHYT (4yTb MEHbLUE AMaMeTpa
MOAHOM AyHbl) W MPUMEPHO BYETBEPO
MEHbLLEW LIMPUHbI. PaccTosiHWe AO 3TOro 06b-
eKra paBHO 11,5 MAH CBETOBbIX A€ET.

EAVMHCTBEHHBIN «MPEACTABUTEAL» KaTanora
Meccbe B co3Be3pn Pbib — cnvpanbHas ra-
AaKTMka M74 — ABAAETCA OAHMM U3 CaMblIX
CAabbIX M CAOXKHBIX AN HAOAOAEHUI 0OLEKTOB
3T0r0 Karanora. HeyAUBMTEABHO, YTO CPEAU AtO-
6uteneit acTpOHOMWM OHa WMMEET MPO3BHULLE
«Mpuspak». [anakTrka pa3BepHyTa K HaM MOYTK
«Aawms». Ee usnyyeHue, CoOOTBETCTBYIOLLEE
MOTOKY 3HEepPruu ot 38e3abl 10-1 BEAVUMHBI, NO-
CTynaet ¢ naolaam Heba, B 8 pa3 MeHbLUel
CpeAHeN MAOLLAAM AYHHOTO Avcka. M74 yaa-
AEHa OT Hac Ha 32 MAH CBETOBbIX AET.

Nrobysicb co3Besavem AHAPOMEABI, HabAO-
ABTEAU PEAKO BCMOMMHAIOT O KPacUBOM pacce-
AHHOM ckonaeHnn NGC 752, copepxaluem no-
paaka 60 3Be34 B Npeaenax OKPY>XXHOCTU AMame-
TPOM UyTb MeHblLLe rpaayca. Mx obwmin 6aeck
paBeH npuMepHo 5,7™. PacctosHWe A0 CKO-
naeHua — okono 1300 CBETOBbIX AET.

OpHaKO 3HauMTEABHO 60AbLLIE 06BLEKTOB
3T0r0 TMNa COAEPXUTCA B CO3BE3AMM Kaccu-
onen. Ero Hacrosillee ykpalleHue — CKo-
naeHve M52, copepxallee OKONO ABYXCOT
3B€3A, B TOM 4WCAe MpHMMEYaTeAbHbIR OpaH-
XEBbIN TUFAHT (HEKOTOPblE aCTPOHOMbI CYUW-
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TaloT, YT0 Ha CaMOM Aene OH PacroAOXeEH
K Ham BAMXeE, UeM camMo CKOMAeHHE). Ux cym-
MapHbIM 6AECK 3KBMBAAEHTEH 5-i 3BE3AHOM
BeAnumnHe. PaccesiHHoe ckonaeHne M103, Bu-
AMMOE Hepaneko ot 3Be3Abl O Kaccuonen —
6onee cnaboe M KOMMAKTHOe, ero Aydlle Ha-
6At0AaTH C YBEAMUEeHUAMM He MeHee 40x. Elle
ABa ckonnenus, NGC 457 «Cosa» 1 NGC 663,
COCTOSIT M3 NPUMEPHO COTHW 3BE3A U YAANEHDI
OT Hac Ha 7-8 ThIC. CBETOBbIX AET.?

OueHb KpacuBbIA OBBLEKT — CKOMAEHWE
NGC 7789 «benas posa», OTKpbiToe B 1783 T.
KaponarH leplienb (Caroline Herschel), ce-
CTPOM  3HaMeHuTOro  Yuabsima [lepluens.
BonbLe ThicAuM CAabbIx 3BE3A CyMMAapHOWM
APKOCTBIO  6,7™  XXMBOMWUCHO  paccbinaHbl
B Mpepenax OKPYXHOCTM AuameTpom 16
YIAOBBIX MMHYT. 3TO OAHO M3 CaMbIX CTapbixX
paccesHHbIX CKOMAEHWH, YAEHbI KOTOPOro AO
CUX MOP «AEPXaTCA BMECTe»: ero Bo3pacT Co-
cTaBAsieT 6onee 1,5 MAPA A€ET.

B 3anaaHoi yacti co3Besausi Kura, ce-
BepHee 3Be3pbl AeHebona, BMAHA AOCTa-
TOYHO fAPKasi MAaHETapHas TYMaHHOCTb
NGC 246. UHCTpyMeHTbl ¢ AMaMeTpoMm 06b-
ektnBa 60-80 MM MOKaXyT ee Kak CMyTHOe
CBETAOE MATHO HeMpaBUAbHOW GpopMbl; Boree
MOLLHbIE TEAECKOMbI MPOAEMOHCTPUPYIOT Ae-
TaAU ee «AWCKa» U LEHTPaAbHYHO 3Be3ay. Pac-
CTOSIHUE A0 HEe OLUEHWMBaEeTCsi MPUMEPHO
B 1500 cBeTOBbIX A€T.

2 BIB Ne8, 2008, ctp. 35
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10 7" Jlyua ($=0,08) B 2° ceBepHee BeHepst (-4,5™)

1 4"HentyH (7,8™) B IPOTUBOCTOAHUM

16" JIyna ($=0,88) B 2° 10:xHee YpaHa (5,7™)

21-23" Jlyna ($=0,86) 3akpbiBaer 3Be3ay p Puib (4,8™).
fsnenue supxo B Benapycy, crpanax Bantun, Ha ceBepe
MonpoBe1, B VkpauHe (KpoMe 10)KHBIX U BOCTOYHBIX 06nacreit),
B eBpomeiicKon yactu Poccuiickoit depepanum (ceBepHee
PocroBckoit n Bonrorpasckoit o6nacru), Ha ceBepe 3anagHoit
u Ienrpanbroi Cuéupu

22" Mapc (1,8™) B 8° ceBepHee Benepst (-4,4™)

10" Mepkypwuii (0,2™) B Hanb6onbuIel BOCTOYHOW INOHTALUN
(27°08)

21-23" Jlyna ($=0,55) 3akpbiBaer 3Be3py y Tenbua (3,6™)
ana Habmoparenen Ykpaunst, Benapyceu, Monpossi, cTpan
Bantuu, eBpomenckoun yactu P®, 3amagHon u cesepa
IlenTpanbHot Cubupn

2-3" Jlyna ($=0,54) 3axpbiBaer 3Be3ny 0! Tenbnua (3,8™).
fBnenue BuaHo B Benapycy, crpanax BanTtuu, Ha 3anage
eBpomencKon yactu Po

6-8" Jlyna (©=0,52) 3akpriBaer Anbpebapan (o Tensua, 0,8™)
9" BeHepa (-4,4™) MPOXOAUT KOH(UTYpPaNUIO CTOAHUA

9:55 JIyHa B (ha3e mocnepHemn 4eTBepTH

Actrepoup Metupa (9 Metis, 8,9™) B mpoTUBOCTOAHUMY,

B 1,361 a.e. (204 MnH KM) oT 3eMnu

2:30-2:33 Acrepoup, HoBopoccuiick (2520 Novorossijsk, 17™)
3akpeurBaer 38e3gy TYC 1800-2201 (6,3™). 3oHa BUAMMOCTH:
Kanununrpapckaa u cesep Ilckosckoi o6nactu P®, cesepo-
3anap JIutebi, JIaTBUA, 10r0-BOCTOK ICTOHUKN

0:25-0:27 Acrepoup Boanka (218 Bianca, 12,2™) 3aKkpniBaer
3Be3py TYC 5237-1527 (8,6™). 30Ha BUAUMOCTU: MOJI0CA OT
Kocrpomckont o CMoneHckou o6nacru P, oro-eocrouHas
nonoeuHa Benapycu, ceBepo-3anag Ykpautsi

ions 2015
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21" Jlyna (©=0,05) B 5° 10xHee Mapca (1,8™)

1-2" Jlyxa ($=0,04) 3akpniBaer 3Be3py o JIbea (3,5™) ana
Habnioparenen YKpauHst, eBpomenckon yactu PP, I0xuoro
Kaskasa

15" Jlyxa (9=0,03) B 4° 10xkHee Peryna (o JIbBa, 1,3™)

3" Jlyna ($=0,01) B 3° wxHee Onurepa (-1,7™)

6:40 HoBonyHnue. YacrHoe conHeuHoe 3aTMEHUE, BUUMOE
B I0>kHOM monyurapun

11" Jlyna (©=0,01) B amoree (B 406465 KM OT LeHTpa 3eMan)
10" Jlyxa (9=0,04) B 4° ceBepHee Mepkypua (0,7™)

2" Jlyna ($=0,07) B 4° ceBepHee Ciuku (a JleBrr, 1,0™)

14" Mepxypuit (0,9™) MPoxoAUT KOHGUTYPALUIO CTOAHUA
MakcuMyMm 61ecKa 0NronepuoanYecKon nepeMeHHon
3Be3pet R 3men (5,2™)

3" Jlyna ($=0,28) B 2° ceBepHee CarypHa (0,6™)

22" Jlyna ($=0,35) B 8° ceBepHee AHTapeca (o. CKopmuoHa, 1,0™)
9:00 JIyHa B (ha3e mepBOil YeTBEPTU

8:21 Ocennee paBHopeHcrBue. Hayano actpoHOMUYECKO OCEHU
3" Mapc (1,8™) B 0,8° ceBepHee Peryna

9" Jlyna (9=0,95) B 2° cesepHee HenryHa (7,8™)

2" Jlyna ($=0,15*) B mepuree (B 356875 KM 0T 1leHTpa
3emnn)

2:50 IlonHonyxue. llonHoe nyHHOe 3aTMeHUE

Acrepoup Becra (4 Vesta, 6,0™) B MpOTUBOCTOAHUMY,

B 1,428 a.e. (214 MnH kM) or 3emMnu

2" Jlyna ($=0,99) B 2° 10xHee Ypana (5,7™)

18" MepKypuii B HUXKHEM COeAMHEHUM, B 2° 10XkHee ConHua

Bpemsa scemuproe (UT)

o
\D

ducka 3a it meHu

* acmo 0 ipa ny

BceneHHas), NpoCTpaHCTBO, Bpems!
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MocaepHsA
4yeTBEPTb 5 ceHTaAbpA

HoBoAyHUe 06:40 UT 13 ceHTAbpA

N\

\ Mepsas
) yeTBepPTb 21 ceHTabpsA

MoAHOAYHUE 02:50 UT 28 ceHTA6pA

sEHABLOl | @

Bua Heba Ha 50° ceBepHOM WUPOTbI: \ - S

1 ceHTabpsa — B O YAaCOB AETHEr0 BPEMEHH; \ 3 ) e
15 ceHT6pa — B 23 yaca AETHEro BPEMEHMU;
30 ceHTAbps — B 22 yaca NAeTHEro BpemeH#u ; 5 ' 7 = 4

MonoxeHUss AyHbl AaHbl Ha 20" \ \ . 2 ' P
BCEMWPHOIr0 BpEMEHU YKa3aHHbIX AaT :

YcnoBHble 0603HaYeHUs: : - .
paccesHHOe 3Be3HOe CKOMeHue ' .
LapoBOe 3BE3/[H0e CKOMneHne \ i . e . z . .

ranakTuka
/ onddy3Has TYMAHHOCTb / : : SN
- NnaHeTapHas TYMaHHOCTb . - - 3

pagmaHT METEOPHOro NoToka
IKINNTUKa = .
— He6eCHbI 3KBaTOP : W A2 \/

MonoxeHusa naaHeT Ha opbutax : - v, o
B ceHTA6pe 2015 . 27.09 ®\ : ' :

Cxynsn Trop

5 2 mﬂM&ﬂbFayT .
N ® [ @) Phifia

UantocTpaumnmn
Amutpua Apapaluesa
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BuauMMoOCTb NAAHET:

Mepkypuit — BeuepHaa (YCAOBKUSI HeOAAronpuaTHbIE)
BeHepa — yTpeHHAA

Mapc — yTpeHHANA (YCAOBUSE HEOAArONpPUATHbIE)
Onutep — yTpeHHsA (ycAoBUSA HeBAAronpusiTHbIe)
CaTtypH — BeyepHas

YpaH — BUAEH BCIO HOUb

HenTyH — BUMAEH BCIO HOYb

PEKOMEHAYEM!

ACTPOHOMIMHHA

[AO15. ACTpOHOMMUYECKHI KaAeHAAPb
2015. — Uspatenb: [haBHasA acTpOHOMMU-
yeckas ob6cepsatopus HAHY, Kues (Ykp.).

0K15. Opecckuit acTpOHOMUUYECKUM
KaneHpapb 2015. — U3patenn: Opecckui
rocyaapcTBeHHbIN yHuBepeutet, Oaecca.

MoAHbI NnepeyeHb KHUT, HAAMUYKE, LiEHbI
shop.universemagazine.com
nau no TenedoHy (067) 215-00-22

‘Anbravp ®

L

ypen

19", Bua naaHet 15 ceHTA6pa 2015 T.
BeHepa Mapc Honutep

ionb 2015 BceneHHas, NPOCTPaHCTBO, Bpems 35
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Jlyuiasn hororpathua kometbl JlaBAkKoAa

Banepus CunantbeBa,
actpogororpad, opranusarop caiita pathspace.ru

KOHLLe MMHYBLLETO ropa B Hebe CeBepHOro noAyLlapus nos-
BUAGCb OUEPEAHAs ApKasa KomeTa, oTKpbiTaa 17 aBrycta 2014
I. B KOKHOM CO3Be3AMM KOpMbl aBCTPaAMMCKUM aCTPOHOMOM
Teppn NaBpxoem (Terry Lovejoy) ¢ nomoulbto 0,2-MeTPOBOro Tene-
ckona Lmuata-KaccerpeHa. 6 aHBapsa 2015 r. oHa noaoLwAa Ha Mu-
HUMaAbHO BO3MOXHOE pacctosiHie k 3eMae, a 30 aHBapsA npowaa
nepureaMin Ha paccrosHum 1,29 a.e. ot ConHua. McxopHO komeTa
NaBAXOA UMeAa OpOUTAAbHBIN NEPUOA OKOAO 13,5 ThiC. AET, HO MOA
AENCTBMEM rpaBuTaLMKU NAaHEeT COAHEYHOM CUCTEMbI OH YMEHbLLWA-
CA NPUMEPHO A0 9 TbIC. AeT. AO KOHL@ Masi, KOrAa «xBocTtatas roctbs»
OKasanacb Ha Hebe Hepaneko oT MoaspHONM 3BE3Abl, OHa Obina 6e3
TPyA@ BHMAHA Aaxe B HEOOAbLLKE AOOUTEABCKUE TEAECKOTbI.
HeyaAnMBUTEABHO, UTO 3TOT 0OLEKT NpUBAEK K cebe BHUMaHWe
actpodotorpados. C AaHBaps no anpenb 2015 ropa opraHvM3aTopamu
caiTa pathspace.ru NpoOBOAMACA KOHKYPC Ha Aydluyto doTtorpaduio

36 BceneHHas), NpOCTPaHCTBO, Bpems!

KoMeTbl AaBAXOS, Ha KOTOPbIN NMPUCAaAW 68 paboT — Kak KpynHomac-
LWTAbHbIX CHUMKOB, TaK U €€ «MOopPTPETOB» Ha GOHE 3BE3A U TYMAHHO-
ctei. Mo3aToMy KOHKypC BbIA Pa3AEAEH Ha ABE YacTU.

dotorpadrpoBaTb KOMETbI HE TaK YX NPOCTO: MHOTME U3 HUX AO-
BOABHO ObICTPO ABUXYTCA OTHOCMTEABHO 3BE3A, @ HEKOTOPbIE BUAHBI
AWLLb HEMPOAONKMTEABHOE BPEMS B CYMEPKax HEBbICOKO HaA ropu-
30HTOM. B cepeanHe siHBaps, B 3M0OXy MakCMMaAbHOM APKOCTU KO-
MeTbl AaBAXOS,, HAOAIOAEHMSAM CHABHO Mellana naoxas noropa. Ho
BCe-Taku, HECMOTPSA Ha BCE TPYAHOCTH, y4aCTHUKaAM KOHKypca yAa-
AOCb 3aMeyaTAeTb YAUBUTEABHYIO «HEBECHYHO FOCTHIO».

MobeauTtenei BoiOUpaAU NO CACAYIOLLUM KPUTEPUAM:

1. KomeTa — LEHTP HEe AOAXEH ObITb «BbIKXEH»;

2. ®oH Heba — TeMHO-CepbIi C LIBETHbIMU OTAMBAMMW U UYETKHU-
MW AETaAAMU;

3. 3Be3Abl — YeTKMe, LUBETHbIE, HE «BbIXXEHHbIEY.

Mo oueHkam Xxtopu (actpodotorpadoB AnekcaHppa Pyaoro,
Makcuma XrcamyTAMHOBa, aAMUHUCTPATOPOB caiTa), NnepBoe Me-
CTO B HOMWHaLMKU «KpynHaa komeTa» AOCTaAoCb EBreHunto bykau-

www.universemagazine.com
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<« EBreHuit Byknukos: «fipkas
KOMeTa — pejiKoe 1 Bcerpa
3anomMuHaroLeecs cobbiTue...
Kaxxpas KomeTa, 0c06eHHO ApKas,
o6napaer cBOMM HENOBTOPUMbIM
WapMoM 1 Aae ob6asHUeM.

He ctana ucknioyenHnem

1 C/2014 Q2 Lovejoy. U xota y MeHa
He nonyuunockb Habnopatb ee Ha
NUKe APKOCTU, MHE BCe Xe yAanoch
3aneyarneTb 3TOT NPeKpacHbIi
06beKT HOYHOro Hebax. Mpuropog
PameHckoro (MockoBckas 061.),
CUnbHaA AbIMKa, Teneckon SW25012
Ha moHTupoBke NEQ-6PRO, kamepa
QHYS8L. Cremka Benach 19 mapra;
cnoxeHo 30 ABYXMUHYTHbIX
IKCMO3ULMIA.

» Cepreit KysHeuos:

«Komerta 3anoMHunack ceoeit
6narocknoHHOCTbIO K Habniopatenam.
Bupen ee HECKONBKO Pa3, B pasHble
MHCTpYMeHTbI. [loKasan petam, xeHe,
Konnere ¢ pa6otbl. Ha nuke apkoctu
KomeTa 6bina B 04eHb yR06HOM AN
CbEMKU NONOXKEHUN — ACHOe Hebo,
Hu JlyHbl, HU BeTpa — B o6Lem, MeyTa
actpoHoma!» 20 axBapsa 2015r.,
Teneckon DS 70/420, MOHTMpOBKa
HEQ-5pro, Canon 50d (ISO 800).

<« Banepuit CabaHos: «Komera
JlaBfos nonana B none 3peHus
MOEro TelecKona ABaXAbI:
nepBblil pas... U3y4an MeToAbl
CbeMKM NOA0GHBIX AUHAMUYHBIX
06beKToB, BTOpO# pas
LesleHanpaBeHHo Bble3xan
Aana gotorpacupoBaHus
He6ecHOM CTpaHHMUbI B ieHb
ee MaKCMManbHoOM APKOCTH

(13 auBapa 2015 r.). Mepepno
MHO# npeAcTana noTpacaiouasn
KapTMHA: AaXe BU3YaNbHO
pa3nuyanucb AeTanu XBocra,
CBET/IbIe MPOXUIKU U NOTOKU
yactuu. Koma 6bina oueHb
BeJINKa, NPOCTUPAACh Ha NATYI0
yacTb Kaapa. K coxxanenuio,
HecoBepLleHHoe 060pyAoBaHUe
He NO3BOJIUNO MHe 3aneyarneTb
ee BO Bce# Kpace...» Teneckon
SW 8", monTupoBka NEQ-6

Pro, potoannapar Canon 60D
(IS0 2000), cnoxeHo copok
45-CeKYHAHbIX 3KCNO3NLUI.

KoBY M3 MocKOBCKOI obaacTi. Bropoe mecto npucBoeHo Cepreto
Ky3HeLoBy 13 BbilwHero Bonouka Teepckoi 06AacTy, TpeTbe — Ba- 5|/|6j1|/|o'|'e Ka »XypHana
Aeputo CabaHoBy U3 BraavkaBkasa.

B HOMWMHauuK «KomeTa ¢ TyMaHHOCTAMU U 3BE3AHBIMU CKO- «BceneHHas, NPOCTPaHCTBO, BpeMA»
NAEHUAMW» NepBOe MecCTO 3aHAA EBreHnit Toucko, HabAaoAaBLLNIA
Ha rope Lataxatma3s psaom ¢ KucaroBoackom. Obnaapatenb BTO-
poro mecTa Cepren KanutaHeHKO BeA CbeMKY B ropoae bulukek
(KbiprbidctaH). Ha tpetbem mecte — ArekcaHAp CUTHUMKOB U3 ro-
poaa KupeeBck TyabCcKol obaacTy.

KoAaneKTnB caWTa pathspace.ru u pepakums XypHana «Bce-
AEHHasl, NPOCTPAHCTBO, BPEMS» MO3APABASIOT nobeauTenen
KOHKYpPCa M XeAalT MM AaAbHENLUUX AOCTUXEHWN B obaactu
acTpodotorpadumun. Cnacubo BceMm 3a KpacuBble paboTbl U 3a
TPYA, BAOXEHHbIV B MX cO3paHMe!

+ HOBUHKM B yecTb OECATUNIETUA KYPHaJ1a

www.shop.universemagazine.com
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NOBUTENBCKAS ACTPOHOMWSI

» A Eerenuii Tpucko: «Komera (/2014 Q2 Lovejoy — ofiHa U3 caMbIx KPaCUBbIX U APKUX U3 BCeX, KOTOPble MHe yaanock yBuaeTb u chotorpacduposars. Beio
BTOpYI0 N0JI0BUHY AHBapA Ha CeBepHoM KaBKkase cToana xopouwas noroaa. Kometa nponetana no 1BONMCHOMY Y4acTKy He6a MUMO PacCesHHOro CKONNeHus
Nneaabl... 3T NonMecALa A Bble3Xan Ha HaGNACHUA YYTb NN He KawAbIN Beyep. PoTorpacdupoBan, Habnioaan yepes TeNeckon U NOKasblBan ApY3bAM».
®oroannapar Nikon D700 (ISO 2000), o6bekTus Nikkor 50 mm f/1.4-2.8, cnoxeHo 30 ABYXMUHYTHBIX 3KCMO3ULUA.

V¥ Anekcanpp CutHukoB: «KomeTta nopasuna MeHs KpacoToil U NpucyTcTBUEM
WwMKapHoro xeocTa. 0co6eHHO OHa NoOpajoBana, Koraa nponeTena MUMoO
Mneaa. A He ynycTun Takyio BO3MoXHOCTb». PoToannapar Canon 550Da

(IS0 1600), o6bekTue Canon 50 mm f1/8, monTuposka EQ5 Synscan, cnoxeHo
30 KappoOB C MUHYTHOI M 29 C NONYMUHYTHOM IKCMO3NLUEHA, OTCHATBIX

19 ansapa 2015 .

A Cepreit KanutaneHko: «KomeTa 6b11a OTAUYHO BUAHA HEBOOPYIKEHHDBIM
rnasom... TpyAHOCTU 3aKNI0YaNUCh B TOM, YTO 3TO MOA NepBas
CaMOCTOATE/IbHAA CbeMKa BO BCEX NIAHAX, N03TOMY NPULLNOCL HEMHOTO
noBo3uTbcA. CHUMan B 25 kM ot ropoaa buwkex. Moroaa 6bina npekpacHas,
[0BOJIbHO Tenno... lukapHeiinii 06beKT npu HabnoageHnu B GUHOKNb

u Teneckon! Cnacu6o Teppu JlaBaxKoto 3a npeKpacHbie BneyatneHns!»
®oroannapar Canon 60D (ISO 3200) ¢ 70-MMNAUMETPOBLIM 0GBLEKTUBOM
«lOnutep-36», moHTUpoBKa JE-160, cnoxeHo 35 KappoOB C IKCNO3ULUAMM
200-217 ceKyHp.
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MATA3UH «TPETbA NNAHETA»
TENECKOMNbI, BUHOKAWU, MUKPOCKOMbl

TecT-apanB onTndecknx npubopos ¢ KOHCyAbTauun CNeunasncTos

HabAloaeHna 38e3A 1 NAaHeT ¢ MacTep-KAaccbl N0 aCTPOHOMUN
OB30PHbIE 3KCKYPCUW NO 3BESAHOMY HEBY

Haw apgpec: Kues, yn. Hnxunin Ban, 3-7
(044) 295-00-22, (067) 215-00-22
www.shop.universemagazine.com
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MATA3VH ONTUKN
«TPETbA NMJIAHETA»

Kues, yn. HnxHnn Ban, 3-7
(044) 295-00-22, (067) 215-00-22

BuHoknun Mpn6opbl HOYHOTO BUAEHUA

Mopenun Metal Earth Bbuocucrtemsbl
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